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Estimation of genetic and environment parameters for new
white inbred lines of maize ( Zea mays L.}

El-Shenawy, A.A
~ Maize Research Section, FCRI, Sakha ARS , ARC , Egypt

ABSTRACT

Evaluation of fifteen new white inbred lines of
maize, used by line x tester analysis, for determining the
genetic behaviour of these inbred lines for grain yield and its
components. The fifteen inbred lines were crossed by two
testers; namely, Sd-63 and Sk-9195 inbred lines at Sakha
Agricultural Research Station in 2003 summer scason. The
thirty crosses produced were evaluated under two locations at
Sakha and Sids Stations in 2004 summer season. Highly’
significant differencs were detected between thé two locations
for most studied traits. Mean squares due to lines, testers and
lines x testers were highly significant for most traits. While,
the interaction between lines, testers and locations were not
significant for most traits. Six topcrosses; 1.e., Sk 9195 x Sk-
5048/26 (37.46 ard/fad), Sk 9195 x Sk-5069/27 (36.42
ard/fad), Sk 9195 x Sk 5046/24 (35.89 ard/fad), Sk 9195 x Sk
5040/19 (34.96 ard/fad), Sk 9195 x Sk 5044/21 (34.37 ard/fad)
and Sd 63 x Sk5048/26 (34.16 ard/fad) were higher for grain
yield than the commercial hybrids, S.C. 129 (33.51 ard/fad.)
and S.C.122 (31.04 ard/fad).These results suggested the use of
these crosses in maize breeding programs.

The addijve genetic variance was more important
component than the non-additive genetic variance in the
inheritance of silking date, grain yield, ear length, ear
diameter, humber of rows per ear and weight of 100 kernels.
While, the non-additive genetic variance played the major
contribution in the inheritance of plant and ear height, and
number of kemels per row. Significant and desirable GCA
effects were exhibited in Sk-5046/24, Sk-5048/26 inbred lines
and Sk-5069/27 inbred lines for grain yield. While, the Sk-
9195 inbred line, as atester, was the best general combiner for
all studied traits. '

Ardab (ard)= (140 kg grain) Faddan (fad.)= 0.42h?
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INTRODUCTION
The preliminary evaluation of the combining ability
of new inbred lines can be achieved through topcross test.
However, the effectiveness of this test depends mainly upon
the type of tester to be used in the evaluation program.
Rawlings and Thompson (1962), Ameha (1977), Ayad (1986),
EL-Shenawy (2003) and Mosa et al. (2004) found that using
narrow genetic base as atesters (inbred lines) was effective in’
the evaluation process. Sedhom (1992) found that the variance
of general combining ability was predominant for ear
diameter, number of rows/ear, whereas, variance of specific
combining ability appeared to be more important in
controlling number of kernels/row. EL-Kielany (1999) found
that variance component estimates were larger for GCA than
for SCA effects, revealing that the largest part of the total
genetic variability was aresult of additive gene action for
silking date, grain yield, ear length and 100 kernel weight.
Mosa (2004) reported that the magnitude of non-additive
genetic variance appeared to be more important than the
magnitude of additive genetic variance for plant height. The
objectives of the present study were:
1- To estimate combining ability of some new white
inbred lines for  several traits of maize.
2- To identify superior single crosses and to ascertain
their superiority over the best commercial comn
hybrids. '

MATERIALS AND METHODS

New white fifteen inbred lines of maize, derived at
Sakha Agricultural Research Station. These lines were
screened for resistant to late wilt disease under artificial
infection in the disease nursery. These 15 inbred lines were
crossed handly with Sids 63 and Sakha 9195 inbred lines,
during 2003 summer season. The thirty topcrosses and the two
check hybrids, SC122 and SC 129, were evaluated at Sakha
and Sids stations in 2004 summer season. The 30 testcrosses
genotypes were arranged in a randomized complete block
design (RCBD), with four replications at each. Each plot was
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one row,6m long,80cm apart with 25 single hill plants. Data
were recorded on number of days till 50% silking, plant and
ear heights, grain yield (ard/fad), adjusted on 15.5% grain
moisture content, ear length and diameter (cm). number of
rows per ear, number of kernels per row and weight of 100
kemels (g). Statistical analysis of the combined data the over
two locations was performance as given by Steel and Torrie
(1980). Assuming that location was random and hybrid was
fixed.
RESULTS AND DISCUSION

The mean squares of combined analysis over two
locations for nine traits are shown in Table (1). M.S of
location was highly significant for silking date, plant height,
ear height, grain yield,ear length, ear diameter and weight of
100 kernels. indicating that the difference between Sakha and
Sids locations for these traits was segnificant. Also, this
significant different for all is expected as the environmental
conditions are guite different for growing maize as the
temperature is higher at Sids and less humid than Sakha. These
results are in agreement with those of EL-Zeir ef al. (2000),
Amer et al. (2001), Amer ef al. (2003),EL-Shenawy et
al.(2003) and Mosa (2004).

The mean performance of thirty topcrosses and the
two check hybrids for the studied traits over the two locations
are given in Table (2). The data showed that only the
topcrosses, Sk 9195 x Sk 5048/26(37.46 ard/fad.), were -
significantly higher for grain yield than the commercial
crosses, SC129 (33.51 ard/fad) and SC122 (31.04 ard/fad).
Also, the five top crosses, Sk 9195 x Sk-5048/26 (37.46
ard/fad), Sk 9195 x Sk-5069/27 (36.42 ard/fad), Sk 9195 x Sk
5046/24 (35.89 ard/fad), Sk 9195 x Sk 5040/19 (34.96
ard/fad), Sk 9195 x Sk 5044/21 (34.37 ard/fad) and Sd 63 x
Sk5048/26 (34.16 ard/fad), were significantly higher than the
commercial cross, SC122 and msignificantly higher than
SC129 cross. Moreover, the abovementioned topcrosses were
not significantly different from the checks, SC129 and SC122,
for most studied traits.These results indicated that these six top
crosses could be used in maize hybrid breeding programs.
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Table (3) shows the mean squares, due to lines (L),
tester (T) and (L x T) interaction, were highly significant for
all studied traits, except silking date, plant height, ear length,
number of rows/ear and number of kernels per row for (T) and
ear length, ear diameter, number.of rows/ear and weight of
100 kernels for (L x T). This indicates that the inbred lines
significantly differed in their behaviour with respect to
topcrosses. Also, the two testers were different from each
other in topcrosses. The significance of lines x testers would
suggest the mean of certain hybrid topcrosses production is a
function of both the male and femzle parent. These results are
in agreement with those of Mosa (2001), Amer er al. (2003),
EL-Shenawy et al(2003) and Mosa er al. (2004).The
interactions between L x Loc, T x Loc and L x T x Loc were
not significant for all traits, except for ear diameter for L x
Loe, silking date, plant height, and number of rows/ear for T x
Loc interaction and ear length and ear diameter for L x T x
Loc interaction.

Estimates of variance for general (o°GCA) and
specific (6?SCA) combining abilities and their interactions
with locations are presented in Table (4). The results show that
the 6°GCA was higher than ¢’SCA for silking date, grain
yield, ear length, ear diameter, number of rows per ear and
weight of 100 kemels. This indicates that the additive variance
played amore important role than the non-additive genctic
variance in the inheritance of these traits. These results are in
agreement with those by EL-Zeir ef al. (1993), EL-Shenawy
(1995), Mostafa er a/. (1995) and Mosa (2001), but the non-
additive genetic variance played amore important role than
the additive one in the inheritance of plant and ear heights, and
number of kernels per row. These results are in agreement
with those of EL-Shenawy (2003) and Mosa (2004) for
number of kernel per row respectively, while values of the
interaction for 6°GCA x Loc was higher than 6°SCA x Loc for
silking date, plant height and weight of 100 kemel. However,
the values of 6’SCA x Loc was higher than 6°GCA x Loc for
grain yield, ear height, ear length, ear diameter, number of
rows/ear and number of kernels/row. This means that the SCA
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was more affected by locations than the GCA for most studied
traits. These results agreed with these reported by Mosa
(2001), EL-Shenawy et al (2003), Mosa (2004) and Mosa and
Motawei (2005).

The general combining ability effects of inbred lines
and testers for nine studied traits over two locations are
presented in Table (5).Highly significant and desirable GCA
effects were shown in the inbred lines, Sk-5046/24, Sk-
5048/26 and Sk-5069/27 for grain yield, Sk-5040/17, Sk-
5048/25, Sk-5048/26, Sk-5094/28 and Sk- 5094/29 for
earliness, Sk-5040/17, Sk-5040/18, Sk-5094/28 and Sk-
5103/31 for short ear height, Sk-5044/21, Sk-5044/22 Sk-
5044/23 and Sk-5046/24 for ear length, Sk-5048/25, Sk-
5069/27, Sk-5094/28 and Sk-5094/29 for ear diameter, Sk-
5048/25, Sk-5048/26, Sk-5094/28 and Sk-5101/30 for number
of rows per ear, Sk-5046/24 and Sk-5101/30 for number of
kernels per row and Sk-5044/21, Sk-5044/22, Sk-5046/24, Sk-
5048/25 and Sk-5069/27 for weight of 100 kernels. Generally,
these inbred lines could be recommended for advanced stage
of evaluation. On the other hand, the inbred line, Sk-9195, as a
tester, was the best general combiner for all studied traits.

The estimates of SCA effects of thirty top crosses for
the nine studied fraits over two location are shown in Table
(6). The results indicat that the significant desirable SCA
effects were obtained from the hybrids Sd-63 x Sk-5044/21,
for earliness, Sd-63 x Sk-5040/18, Sk 9195 x Sk-5048/25and
Sk-9195 x Sk-5103/31 for short plant height, Sk-9195 x Sk-
5101/30 and Sk-9195 x Sk-5103/31 for short ear height, Sk-
9195 x Sk-5044/20 and Sd-63 x Sk-5094/29 for ear length and
the topcross, Sd-63 x Sk-5044/22, for number of kemels per
row. These topcrosses might be useful in the maize hybnd
program,
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Table (1): Analysis of variance for nine traits over the two locations (combind

datey.
Silking . . Grain
SOV af | date | PAVCRSER ) Barheght g
(days) ) {Ard/fad}
Locations (Loc) 1 425.39%* 63004.72%* | 34875.56** | 1899.77**
Error 6 5.77 12126.18 1118.82 16.91
Genotypes (G) 31 41.25%+ 747.16** 451.99** 70.85**
GxLoc 31 1.7¢ 10232 108.44 13.68
Error 186 1.56 11.75 . 1225 10.09
C.V% 1.8 33 53 10.11
* **: Significant of 0.05 and 0.01 levels respectively.
Count (1):
Ear "
Ear diameter No.of No.of 100-kernet
s.0.v af l_e('!:it)h {cm) rows/ear Lernelsfrow weight (g)
Locations (Loc} 1 04.09** 18.54*+ 0.85 177.22 3741.38%*
Etror 6 191 0.11 2.54 103.92 35.65
Genotypes (G) 31 15.37¢* 0.16%* 466%* 26.24** 114.81%*
GxLoc 31 1.89* 0.046 0.75 7.61 11.56
Etror 186 LI2 0.046 0.51 6.31 942
C V% 476 446 5.13 577 6.84

* +#: Significant of 0.05 and 0.01 levels, respectively.
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Table (2 ): Mean performance of thirty top crosses and two check hybrids for nine
traits over two locations.

Silking Plant Ear. Grain
Cross date height height Yield
) _{days) {cm) {¢m) ard/fad
Sd63 x 85040/17 702 259 158 27.94
8d63 x Sk5040/18 71.7 252 155 26.52 .
8d63 x Sk5040/19 71.7 . 278 170 28.18
85463 x Sk5044/20 70.5 273 163 28.81
Sd63 x Sk5044/21 . 713 217 160 29.93
8d63 x Sk5044/22 - 732 27 167 30.57
Sd63 x Sk5044/23 73.2 268 160 26.68
Sd63 x Sk5046/24 : 71.1 278 170 31.50
Sdé3 x Sk5048/25 70.1 278 164 3198
8d63 x Sk5048/26 ' 703 286 175 34.16
85d63 x Sk5069/27 . 716 275 168 33.45
Sd63 x Sk5094/28 70.7 265 160 23.77
$d63 x Sk5094/29 69.6 269 163 3136
§d63 x Sk5101/30 1.3 275 167 29.50
5d63 x Sk5103/31 . 71.5 270 163 32.10
Sk@195 x Sk5040/17 : 613 259 149 31.30
Sk9193 x Sk5040/18 69.3 269 160 33.14
Sk9195 x Sk5040/19 67.3 274 164 34.96
Sk9195 x $k5044/20 ' 67.5 269 155 3296
Sk9195 x Sk5044/21 . 69.8 284 163 34.37
Sk9195 x Sk5044/22 71.6 _ 282 166 30.36
Sk9195 x 5k5044/23 69.1 2718 161 32.13
Sk9195 x Sk5046/24 68.2 288 174 35.89
Sk9195 x Sk5048/25 66.6 264 152 31.34
Sk9195 x Sk5048726 65.7 290 171 37.46
Sk9195 x Sk5069/27 66.7 24 161 36.42
Sk9195 x Sk5094/28 66.6 264 154 2893
Sk9195 x $k5094/2% 67.3 273 161 31.59
Sk9195 x 8k5101/30 68.5 263 145 3147
Sk9195 x Sk5103/31 67.1 254 145 3230
sCin 1 658 257 153 31.04
SC 129 ‘ 65.2 280 161 331.51
LS.D 0.05 1.2 8.6 83 3.11
0.01 L6 11.4 109 4.09
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Count. (2):
: 100-
Ear length . Ear No.ofr No.of kernels/ kernel
Cross diameter ows/e .
{cm) row weight
{ecm) ar (2)
Sd63 x 35040/17 2117 4.7 13.3 43.2 40.8
Sd63 x Sk5040/18 2052 4.5 13.7 42.1 384
5363 x Sk5040/19 2127 4.6 13.3 45.0 399
| 8d63 x Sk5044/20 20.82 4.6 13.0 42.1 43.6
S$d63 x Sk5044/21 23,10 4.8 13.1 42.6 472
$d63 x Sk5044/22 25.07 4.6 12,6 46.0 46.7
Sd63 x Sk5044/23 2292 4.7 13.0 44.0 . 43.1
Sd63 x Sk5046/24 22.60 49 13.5 45.7 49.3
Sd63 x Sk5048/25 22,02 4.9 144 41.0 46.7
$d63 x Sk5048/26 21.62 4.9 14.6 43.8 416
S$d63 x Sk5069/27 2242 49 13.7 44.8 45.3
5d63 x Sk5094/28 19,52 4.8 15.6 4]1.8 39.4
Sd63 x Sk5094/29 20.60 4.8 13.7 4240 447
$d63 x Sk5101/30 2242 4.5 14.1 46.1 39.6
8d63 x 5k5103/31 21.67 4.7 14.1 434 43.0
Sk9195 x Sk5040/17 2232 4.7 13.4. 39.6 455
Sk9195 x Sk5040/18 2317 4.8 14.2 44.8 44.6
| Sk9195 x §k5040/19 2357 4.7 - 13.7 42.8 46.4
Sk9195 x Sk5044/20 23.42 4.8 138 44.4 48.2
Sk9195 x Sk5044/21 23.25 4.8 134 43.1 50.5
Sk9195 x Sk5044/22 25.50 4.7 i3.2 40.4 53.9
Sk9195 x Sk5044/23 2407 4.7 13.6 44.4 48.5
Sk9195 x Sk5046/24 23.67 4.8 13.7 47.9 50.6
Sk9195 x Sk5048/25 2222 50 14.5 41.4 7492
$k9195 x §k5048/26 2342 5.0 15.5 43.9 43.4
Sk9195 x Sk5069/27 2210 "~ 5.0 14.1 44.4 48.9
8k9195 x Sk5094/28 20.65 4.9 15.6 416 41.8
Sk9195 x 8§k5094/29 19.87 5.0 14.8 41.8 44.9
'__Sk9195 x Sk5101/30 2317 4.8 15.0 _44.6 40.8
Sk9195 x Sk3103/31 2290 4.9 142 434 447
SCi122 21.45 4.7 14.1 44 8 41.5
. SC 129 21.95 4.8 144 44.3 424
LSD 0.05 1.0 0.19 0.69 2.46 3.0
0.01 14 0.25 - .92 3.24 3.95
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Table (3): Mean squares of lines, testers, lines x testers and their
interaction with locations for nine traits over two locations.

- Plant . A
Sitking date . Ear height Grain yield
$.0.V Af | (days) :‘:I'ng}ht (cm) (ard/fad)
Lines (L) 14 22.64%* 1146.68** | 590.17** 84.32*#
Testers (T} 1 4 650.10 9.6 1820.5*+ 617.6**
(LxT) 14 4.73%¢ 342.16%* 242.83%* 23.83%*
L x Loc 14 1.92 92.7 72.625 12.86
Tx Loc 1 7.7%% 828.8%+ 116.21 6.97
LxTxLoc | 14 0.98 72.82 122.72 . 14.55
Error 186 [ 1.56 71.75 72,25 1009
* %+ Significant at 0.05 and 0.01 levels,respectively
Count. (3):
. No.of
S.0V of Ear length Ear diameter No.of Kernels/ 100_- kernel
{cm) (cm) rows/ear row weight (g)
Lines (L) 14 25.23% 0,35+ 8.80%* 35914+ 172.43%*
Testers (T) 1 70.41 0.60%* 9.60 7.35 724 534+
IxT 14 3.82 0.1 0.77 19.12%# 18.85
LxLloc 14 1.17 0.17** 0.69 9.68 15.27
TxLloc § 1 3.75 0.001 pRiy 0.81 '2.29
LxTxLoc 14 2.71%* 0.14%+ 0.62 7.66 “8.75
Error 186 1.12 0.04 0.51 6.31 9.42
* **: Significant at 0.05 and 0.01 levels respectively
Table (4): Estimates of line, tester, line x tester constants and their
interaction with environment.
Genetic Silking date Plant height Ear height Grain yield
(days) (cm) {cm (ard/fad)
0’GcA 4.82 -10.238 14,569 4.878
O?scA 0.468 33.66 15.01 1.16
0°GCAxLoc 0.112 5.84 -0.785 -0.136
0?sCAxLoc -(.145 -1.232 12.617 1.115
Count. (4):
. Ear ' .
Genetic Ear length (em) | diameter No.of rows/ No.of kernels/ 100'- I:iernel
(cm) ear row weight (g)
0°GCA 0.650 0.007 0.113 0.072 6.320
o°sca 0.138 -0.005 0.018 1.432 1,251
0’GCAxLoc -0.007 -0.001 0.021 -0.071 0.0008
O°SCAxLoc 0.397 0.025 0.027 0.337 -0.167




656 El-Shenawy, A.A.

Table (5 ): Estimates of GCA effects for fifteen inbred lines and two testers for
nijne traits over two locations.

Line Silking date l:’:;‘g‘;l‘t Ear height | Grain yield
(days) (cm) (em) (ard/fad)
Sk5040/17 -0.78* -13.42%+ -7.99%* -1.75%
Sk5040/18 0.96%* -11.36** -4.12 -1.62¢
Sk5040/19 -0.03 3.57 5.19% 0.24
Sk5044/20 -0.59 -1.17 -2.05 -0.50
Sk5044/21 1.02%* 8.13%¢ -0.24 0.74
Sk5044/22 2.34%+ 7.45%+ 4.94% -1.06
Sk3044/23 1.59%+ 0.82 -0.99 2.0*
Sk5046/24 0.09 10.01%+ 10.56%* 2.37**
Sk5048/25 -1.22%* -1.23 -2.99 037
Sk5048/26 -1.53%+ 16.01** 11.56%* 4.37%*
Sk5069/27 -0.40 2.26 3.37 3.43%%
Sk5094728 -0.90%* -7.67** -4.80* -4 §7**
Sk5094/29 -1.09*+ -1.17 0.81 0.18
SKk5101/30 0.34 -3.05 -5.74%* -0.81
Sk3103731 -0.28 -10.17%* ~7.49%% 0.93
L.S.D 0.05 0.61 432 4.16 1.55
0.01 0.80 5.68 5.48 2,04
Tester
Sd-63 1.64** -0.20 2.75%+ -1.60**
Sk 9195 -1.64%* 020 -2.75%* 1.60**
LS.D _ 0.05 0.22 — 1.52 0.56
0.01 0.29 —— 2.00 0.74

* +%. Significant at 0.05 and 0.01 levels yespectively, |
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Count. (5):
Line Ear length Ear diameter No.of No.of kernels/ 100~ kernel
{em) {cm) rows/ear row weight (g)
Sk5040/17 -0.67* -0.05 -0.65** -1.98** -1.85*
Sk5040/18 -0.61* -0.18%# 0.09 0.01 ~3.47%*
Sk5040/19 0.008 -0.12* -(.46%+ 0.32 -1.85*
Sk5044/20 -0.05 -0.12* -(.59%* -0.17 0.717
Sk5044/21 0.63* - 0.004 -.52%% -0.55 3.83%+
Sk5044/22 2.38** -(.18%* -1.02%+ -0.11 5.33%=
Sk5044/23 1.19#* -0.05 -(.71%* 0.82 0.70
Sk5046/24 0.69** 0.004 -0.40* 3,38+ 4.89%+
Sk5048/25 -0.17 0.19%+ 0.47%+ <2 17%* 2.89%+
Sk5048/26 0.13 0.004 1.15%+ 0.45 2474
Sk5069/27 0.008 0.19%* -0.09 1.13 __2.08**
§k5094/28 -2.36%* 0.12* 1.59%+* -1.67** -4 4]1%*
Sk5094/29 2.17%* 0.31%* 0.28 -1.42% -0.29
Sk3101/30 0.44 -0.12# 0.65%* 1.95%* -4.85%#
Sk5103/31 0.07 0.004 0.22 0.01 -1.29
L.S.D0.05 0.51 0.10 0.34 1.23 1.50
0.01 0.68 0.13 0.46 1.62 1.97
Tester
$d-63 -0.54%% -0.05%# -0.204+ 0.175 -1.73%*
8k 9195 0.54%+ 0.05** 0.20%+ -0.175 1.73%*
L.8.D 0.05 0.18 0.03 0.12 ———- 0.54
0.01 0.24 0.05 0.16 - 0.72
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Table (Y Estimates of SCA effects of thirty topcrosses for nine traits
over two locations.

~ Silking date | Piant height Ear height Grain yield
~T0S8 {days) {cm) {cm) (ard/fad)

Sd53 x Sk5040/17 -0.20 0.2¢ 1.99 -0.02
| SK195 x <ks040/17 0.20 -0.20 -1.99 0.02
Sd63 x Sk5040/18 -(.45 -B.23%+ -5.0 -1.64
: Sk9195 x Sk5040/18 0.45 8.23** 5.0 1.64
$d63 x 5k5040/19 0.54 1.95 (.30 -1.77
5k9i95 x Sk5040/19 -0.54 -1.95 -0.30 1.77
Sd63 x Sk5044/20 -0.14 2.32 1.18 -0.52
Sk9195 x Sk5044/20 0.14 -2.32 -1.18 0.52
Sd63 x Sk5044/21 -0.§9* -3.61 -4.12 -0.64
Sk9195 x Sk5044/21 0.89% 3.61 4.12 0.64
Sd63 x Sk504422 -0.83 -2.17 -2.31 1.66
5k9195 x Sk5044/22 0.83 2.17 2.31 -1.66
$d63 x k5044723 041 492 -3.37 -1.14
§%9195 x Sk5044/23 -0.41 4.92 3.37 1.14
5d63 x Sk5046724 0.20 -4.98 -5.19 -0.64
Sk9195 x Sk5046/24 0.20 498 5.19 0.64
8§d63 x Sk5048/25 0.10 7.13% 3.24 1.97
Sk9195 x Sk5048/25 .10 -7.13#% -3.24 -1.97
Sd63 x Sk5048/26 0.66 -1.73 -0.56 -0.02
Sk91935 x Sk5048/26 .66 1.73 0.56 0.02
Sd63 x Sk5069/27 0.79 1.13 1.24 0.16
Sk9195 x Sk5069/27 -0.79 -1.13 -1.24 -0.16
Sd63 x $k509428 - 0.41 - 0.82 0.18 -1.02
5k9193 x Sk5094/28 -0.41 -0.82 -0.18 1.02
8d62 x $k5094/29 -0.52 -1.67 -1.94 1.41
Sk9195 x Sk5094/29 0.52 1.67 1.94 -1.41
$d63 x Sk5101/30 -0.20 5.95 8.12** 0.66
Sk9195 x Sk5101/30 0.20 -5.95 -8.12%# -0.66
Sd63 x Sk5103/31 0.54 7.82¢ 6.24* 1.54
$k9i95 x 8k5103/31 -0.54 -7.82% -6.24% -1.54
L.8.D 0.05 0.86 6.11 5.89% 2.20
0.01 1.13 8.04 1.75 2.89
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Count. (6): _
Ear length | Ear diameter No.of No.of 100 kernel T
Cross s nels/row i
o (em) (cm) rowsfear i Kernels/row weight ()
5d63 x Sk3040/17 -0.14 0.05 0.13 1.51 -0.03
Sk9195 x Sk5040/17 0.14 -0.05 -0.13 -1.51 (.63
Sd63 x Sk3040/18 -0.70 0.05 0.01 -1.61 -1.26
SKk9195 x Sk5040/18 0.70 -0.05 -0.01 i.61 o126
Sd63 x Sk3040/19 -0.70 0.11 0.07 0.82 -1.51
SkG195 x Sk5040/19 (.70 -0.11 -0.07 -0.82 1.51
5d63 x Sk3044/20 -0.77* -0.01 -0.05 -1.42 _-hes |
§k91935 x §k5044/20 0.77% 0.01 0.05 1.42 0.63
Sd63 x Sk5044/2) 0.54 -0.01 0.13 -0.42 0.17
Sk9195 x Sk5044/21 -0.54 0.01 -0.13 0.42 -0.17
$d63 x Sk5044/22 0.29 0.05 -0.11 2.63%* EEE
Sk9195 x Sk5044/22 -0.29. -0.03 0.11 -2.63%* 1.95
5d63 x Sks5044/23 -0.02 0.05 -0.17 -0.42 -(.82
Sk91i95 x Sk3044/23 0.02 -0.05 0.17 0.42 G.82
Sd63 x Sk5046/24 -0.02 0.11 0.13 -1.11 6.98 ]
Sk9195 x Sk3046/24 | 0.02 -0.11 -0.13 111 ] -0.98
5d63 x Sk5048/25 (.22 -0.07 0.26 -0.42 0.48
Sk9195 x Sk5048/25 -0.22 0.07 -0.26 0.42 -0.48
Sd63 x Sk5048/26 -0.33 -0.01 -0.30 -0.17 0.98
Sk9195 x Sk5048/26 0,33 0.01 0.30 0.17 -0.98
Sd63 x Sk3069/27 0.66 0.05 0.07 0.13 -0.07
Sk9195 x Sk5069/27 -0.66 -0.05 -0.07 -(0.13 0.07
Sd63 x Sk5094/28 0.04 . -0 0.26 -0.05 0.35
Sk9195 x Sk5094/28 | -0.04 0.01 -0.26 0.05 -(L.35
Sd63 x Sk5094/29 0.85* -0.07 -0.42 0.07 1.55
Sk9195 x Sk5094/29 -0.85+ 0.07 0.42 -0.07 -1.55 ]
Sd63 x Sk5101.30 | 0.10 -0.13 -0.30 0.57 1.23
Sk9195 x SK5101/30 | _ -0.10 0.13 0.30 -0.57 123
Sd63 x Sk5105/31 -0.02 -0.13 0.26 -0.11 0.92
Sk919S5 x Sk3103/31 | 0.02 0.13 -0.26 0.11 -0.92
LSD 005 0.73 0.14 0.49 1.73 21 |
0.01 (.96 0.19 0.65 2.28 2799 i
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