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ABILITY OF SOME YELLOW MAIZE INBRED LINES
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ABSTRACT

Twenty six inbred lines were top-crossed with two iesters ie. inbred Hnes Gm
1002 and Gm 1021 at Mallawy Agric Res. Station in 2009 season. The resulted 52
topcrosses along with two commercial check hybrids Le. SC 162 and SC 166 were
evaluated in replicated yield trails conducted at Sakha and Mallawy Agric. Res. Stations
in 2010 season. Results showed highly significant differences between both locations.
Mean squares due to lnes, fesiers and lines x testers were significant or highly
significant for all studied traits. Mean squares due to lines x locations, testers x locations
and lines x testers x locations interactipns were significant or highly significant for all
studied traits, except for days to 50% silking. Five and six inbred lines possessed positive
and significant or highly significant general combining ability effects (GCA) for ears per
100 plant and ear length, respectively. Six inbred lines had positive and significant or
highly significant GCA effects for grain yield. For specific combining ability effects
(SCA) six, two and three topcrosses had positive and significant SCA effects for ears per
100 plants, ear length and grain yield, respectively. o® cay, was higher than o gey 1 for all
studied traits, except ears per 100 plants, which indicated that most of GCA varignce was
due to lines. The ratio of & oci/F sca was more than unit Jor days to 50% silking and
plant and ear height, indicating that additive gene action played an important role in the
inheritance of these traits, while & e/’ scy was less than unity for ears per 100 plants,
ear length and grain yield, indicating that non-additive genefic variance was more
important in the expression of the latter traifs. Positive and significant genotypic
correlation was observed among grain yield and each of days to 50% sitking, plant height
and ear height. The highest grain yield was obtained by two topcrosses i.e. L-8 x Gm
1021 and L-17 x Gm 1021, which significantly outyielded the check hybrid SC 162 by
12.56 and 12.33%, respectively. These two promising single crosses have to be evaluated
in the advanced stage for release as mew comumercial hybrids in Maize Research
Programme.
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INTRODUCTION

Maize (Zea mays L.) is one of important cereal crops. Its cultivation
extends over a wide range of geographical and environmental conditions
ranging from 58°N to 40°S. Maize has been subjected to extensive genetic
studies than any other crops (Hallauer and Miranda 1988). Maize breeders
have used many biometrical techniques to study the quantitative traits
including grain yield. Several types of hybrids are possible in maize;
however the most common ones used for commercial production are derived
from inbred lines. The top-cross procedure was suggested by Davis (1927)
to evaluate the combining ability of inbred lines to determine the usefulness
of the lines for hybrid development. Line x tester analysis is an extension of



this method in which several testers are used (Kempthorne 1957) and it is
provides information about general and specific combining ability of parents
and at the same time it is helpful in estimating various typed of gene action
(Singh and Chaudhary 1985). Rojas and Sprague (1952) compared the
estimates of variances of GCA and SCA for yield and their interaction with
locations. The concepts of GCA and SCA became useful for
characterization of inbred lines in crosses and often have been included in
the description of an inbred line (Hallauer and Miranda 1988). Many
researchers (Dodiya and Joshi 2002, Parvez and Rather 2006 and El-Hifny
et al 2010), indicated the importance of non-additive type of gene action in
the inheritance of grain yield.

Genotypic correlation expresses the extent to which two traits are
genetically associated. Genotypic correlations among and between pairs of
agronomic traits provide scope for indirect selection in a crop breeding
programme. Abo El-Saad er al (1994) found highly significant genotypic
correlation coefficients between grain yield per plant, days to 50% silking
and plant height. The main objectives of this study were to (1) identify the
best inbred lines and crosses. (2) estimate the variance components for lines,
testers and their interaction with locations. (3) determine the genotypic
correlation coefficients among grain yield and other studied traits.

MATERIALS AND METHODS

Twenty six yellow maize inbred lines in the Ss generation derived
from composite SK-21 through selfing and or with selection in disease
nursery field at Mallawy Agricultural Rescarch Station were used in this
study. In 2009 growing season the twenty six inbred lines were topcrossed
to each of the two narrow base inbred testers i.e. Gm 1002 and Gm 1021 at
Mallawy Agric. Res. Stn. The resuited 52 top-crosses along with two
commercial single crosses i.e. SC 162 and SC 166 were evaluated in
replicated yield trails conducted at Sakha and Mallawy Apgric. Res. Stns in
2010 season. A randomized complete block design with four replications
was used in each location. Plot size was one row, 6 m long and 70 cm wide;
hills were spaced 25 cm along the row. All cultural practices for maize
production were applied as recommended.

Data were recorded on days to 50% silking, plant and ear height
(cm), number of ears per 100 plants, ear length (cm) and grain yield, which
was adjusted at 15.5% grain moisture and converted to ardab per fed
(ardab = 140 kg). Analysis of variance was performed for the combined data
across locations according to Steel and Torrie (1980). The procedures of -
* Kemptherne (1957) was performed to obtain information about the
combining ability of lines and testers as wel! as their topcrosses.
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hybrid (SC 166). The earliest three top—crosses were L 24% Gm 1002
(57.00),°L-25 x Gm 1002 (57.25) and L-24 x Gm 1021 (57 88 days) “For
plant height, results showed that 24 éut 6f 52 top-crosses were mgmﬁcantly
shorter than the shortest check hybrid (SC 166). The shortest t(}p—cresses
were L-25 x Gm 1002, L-24 x Gm 1002 and L-26 x Gma- 1:002 \mthvalues of
219.00,221.38; and 224.50 cm~ re@ectwely The topa-crosses mvoﬁﬂng
inbred tester Gm 1002 had sl'[ort glant height and 1owcr eaI hclgh! ﬁla&‘the
top-crosses involving the inbred dester Gm 1021, Mein ear- helght ‘rapged
from 114.88 for, topct055 L»25' x G‘m 1002 0 164 7$“cm: fqr t0p-crcss L»U X
Gm 1021 - - SRR L ‘
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Table 1. Mean squares for grain yield and other studied traits, data are combined across two locations in 2010

season.
Days to 50%  Plant height  Ear height Ear length Grain yield
S.0.V df vilking em) cm)  Earv100plants T (ard/ied)

Locations (Loc.) 1 6656.00%* 34256.31**  39878.10%* 2952.18%* 01.3]%* 247.35%+
Repsfloc. 6 38.12 398.83 262.47 67.80 1.77 30.11
Crosses 51 14.83%* 1436.28** © §79.27%* 466.20** 6.21%* 46.78**
Lines 25 27.04%* 2251.38%+ 1310.48%* 498.83%* 8.46%* 65.97%*
Testers 1 23.,09%# 1 1246.56""" 9075.12%* 4233.00%* 34.79%* . 105.62%*
Lines x Testers 25 2.30* 228.80%* 120.23%+ 282.72+# 2.80%* 25.25%
Loe. x Crosses 51 1.073 333.05%* 311%* 232 30%* -1.99 19.36%*
Loc. x Lines 25 0.66 435.35%* 436.90** 238.45%+ 2.12%» 19.97%#*
Loc. x Testers 1 3.85 3217.9]1** 2716.27%* 1595.13%* 9.39%% 33.74%
Loc. x Lines x 25 1.38 115.36* 89.69* 171.65%* .56 18,17+
Testers ‘
Error 306 1.32 68.37 52.80 66.24 - 0.79 9.43
CV% 1.89 3.29 5.12 443 10.60

7.72

* and ** indicate significant at 0.05 and 0.01 levels of probability, respectively.
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Table 2. Mean values of the studied traits of the top-crosses between 26 inbred lines and two testers across two

locations.
Days to 50% . ; Grain yield
Inbred illin Plant height (em) Ear height (cm) Ears/100 plants  Ear length (cm) (ard/fed)

lines Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm
1002 1021 1002 1021 1002 1021 1002 1021 1002 1021 1002 1021

L-1 62.63 61.50 239,75 25563 13575 150.50 105.81 10741 1948 2083 31.16 2943
1-2 61.63 62.13 268.88 264.25' 149.88 149.88 9738 10030 2035 2173 30.19 26.24
L-3 60.13 61.63 25425 260.75 139.75 150.88 10496 10391 2025 20.53 30.02 29.59
L-4 60.25 61.63 264.38 26025 148.13 147.50 9851 101.04 2090 2053 2792 29.51
L-§ 60.75 61.75 261.75 264.50 149.50 148.75 103.28 98.16 19.96 20.18 3148 27.37
L-6 61.25 61.88 253.13 262.88 143.75 15263 10346 9820 1975 2058 24.16 2825
L-7 61.63 61.88 258.75 266.13 14638 156.25 99.39 9824 2098 2053 2505 29.00
L8 6100 6225 25550 261.75 14163 150.38 102.88 130.53 19.18 . 19.70 2994 3341
L-9 62.00 62.00 263.63 27538 152.13 162.75 100.56 113.93 1970 19.83 29.84 27.89
L-10 60.88 60.75 264.38 270.63 152.13 156.25 100.06 12148 1988 19.88 3036 30.96
L-11 6125 61.88 243.75 255.88 134.75 147.63 100.04 113.56 18.68 20.38 2721 - 31.47
L-12 61.75 61.75 253.50 264.63 14025 15063 100.56 106.25 21.35 23.08 2895 32.29
L-13 59.63 59.87 230.00 23813 12550 135.13 102.76 109.14 20.18 2130 27.75 30.68
- L-14 60.88 - 61.63 244.88 254.63 136.88 143.88 101.01 107.04 18.88 2030 2845 28.94
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Table 2. Continued

Dayst050% b ot height (cm) Ear height (cm) Ears/100 plants Earlength (cm) ~ CFo0 Yield
Inbred lines silking : {ard/fed)

Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm

1002 1021 1002 1021 1002 1021 1002 1021 1002 1021 1002 1021
L-15 6000 61.13 23450 256.63 127.75 144.88 105.89 11594 1888 1855 3200 31.04
L-16 60.38 61.50 237.13 253.88 133.38 14550 102.28 108.63 19.98 1883 27.71 3129
L-17 63.63 63.00 25925 273.38 15025 16475 112.71 131.58 20.15 20.15 32.06 33.34
L-18 62.13 62.13 234,75 24588 133.38 141.50 102.50 102.31 1933 1933 2882 32.06
L-19 62.25 62.25 233.50 24088 12925 138.00 100.60 104.18 19.05 19.50 28.11 31.65
L-20 61.75 61.13 239.38 240.63 133.13 133.75 100.46 105.18 19.12 1927 2627 2942
L-21 61.88 61.13 243.75 258.00 '140.38 150.13 101.20 11090 20623 20.23 30.06 31.62
L-22 6088 61.25 24438 25825 137.13 15000 10256 9571 2028 2140 2690 2847
L-23 5825 58.88 24438 247.50 134.00 137.75 101.10 103.93 1925 20.15 29.02 28.46
L-24 57.00 57.88 221.38 240.75 120.63 135.13 104.23 122.18 19.73 20.05 23.88 24.19
L-25 5725 5925 21900 24588 11488 13325 100.88 10660 1865 21.15 2588 2515
L-26 59.63 60.75 22450 24575 119.75 136.13 102.04 10669 1883 20.15 27.15 2487
Check hybrids
SC 162 65.00 268.88 151.88 118.80 24.53 29.68
SC 166 63.88 259,63 147.13 117.42 22,98 35.23
LSD 0.05 1.13 8.10 7.12 7.98 0.87 3.01
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Regarding ears per 100 plants, two top-crosses i.e. L-8 x Gm 1021
and L-17 x Gm 1021 were significantly surpassed the best check hybrid by
30.6 and 31.6%, respectively. For ear length, the best five top-crosses which
had longer ears but didn’t surpass the checks were L-12 x Gm 1021, L-22 x
Gm 1021, L-12 x Gm 1002, L-13 x Gm 1021 and L-25 x Gm 1021 and their
ear length were 23.08, 21.40, 21.35, 21.30 and 21.15 cm, respectively. The
top-crosses involving the tester Gm 1021 tended to be longer ears than those
of the tester Gm 1002. Concerning grain yield, two top-crosses ie. L-8 x
Gm 1021 and L-17 x Gm 1021 significantly outyielded the check hybrid SC
162 by 12.56 and 12.33%, respectively.

General combining ability effects (GCA)

Estimates of general combining ability effects of the 26 inbred lines
and two testers across locations for all studied traits are presented in Table
3. For days to 50% silking, five inbred lines (L.-13, L.-23, L-24, L-25 and L-
26) possessed negative (desirable) and highly significant GCA effects and
are considered good combiners for earliness. Regarding plant and ear height,
nine inbred lines (L-13, L-15, L-18, L-19, L-20, L-23, L-24, L-25 and L-26)
had negative (desirable) and significant or highly significant GCA effects,
indicating that these inbred lines are considered good combiners for both
shortness and low ear placement.

Estimates of GCA effects for ears per 100 plants showed that five
inbred lines i.e. L-8, L-10, L-15, L-17 and L-24 possessed positive
(favorable) and significant or highly significant GCA effects and are
considered good combiners for this trait. Six inbred lines (L-2, L-4, L-7, L-
12, L-13 and L-14) had positive and significant or highly significant GCA
effects for ear length and are considered good combiners for this character.

Concerning grain yield, six inbred lines i.e. L-8, L-10, L-12, L-15,
L-17 and L-21 had positive (desirable) and significant or highly significant
GCA effects with values of 2.69**, 1.68*, 1.64*%, 2.54** 3 .72** and 1.86%,
respectively. These lines were considered as good combiners for grain yield.

Concerning festers, the inbred tester Gm 1021 had positive
(favorable) and significant or highly significant GCA effects for ears. per
100 plants, ear length and grain yield, indicating that it may have favorable
genes and is a good combiner for theses traits. On the other hand, the inbred
tester Gm 1002 possessed negative (desirable) and highly significant GCA
effects and is considered as a good combiner for earliness, shortness and
low ear position
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Table 3. General combining ability effects (&) for the studied traits, in the combined analysis across locations.

Inbred line Daﬁlgn?% Plant height (cm) Ear helght cm) Ears/100 plants  Ear length (cm) G(':r‘;,{:;;"
L1 1.04%* 3.37 1.11 1.23 0.13 131
L2 0.85%+ 15.50%+ 7.86%* 6.5 1.02+* -0.76
L-3 0.15 6.44%+ 330 -0.94 0.37 0.83
L-4 -0.02 11.25%+ 5.80%* -5.61%* 0.69** -0.26
L5 023 12.06*+ 7.11%+ 4.67* 0.05 0.44
L6 048 6.94+* 6.17+ 4.55* 0.14 2.77%
L-7 0.73* 11.38%* 9.30%* 6,57+ 0.73%* -1.95%
18 0.60 7.56%% 3.99 11.31%* -0.58%* 2.69%+
L9 0.98** 18.44%* 15.43%+ 1.86 026 0.12
L-10 021 16.44%+ 12.18%+ 5.3g% -0.15 1.68*
L-11 0.54 -1.25 -0.82 1.41 -0.50* 0.36
L-12 0.73% 8.00 3.43 -1.98 2.19%* 1.64*
L-13 -1.27# -17.00%* -11.70%* 0.56 0.72%* 0.23
L-14 0.23 -1.31 -1.64 -1.36 -0.43* -0.28
L-15 -0.46 5,50 -5.70%+ 5.53%+ -1.26%* 2.54%%
L-16 -0.09 -5.56 2,57 0.06 -0.62 0.52
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Table 3, Continued

Inbred lines D“{;‘“:‘i’nsg“ Plant height (cm) Ear height (cm) Ears/100 plants Ear length (cm) G(’::,f’:;;d
L-17 2.20%* 15.25%% 15.49%* 16.76** 0.13 3.72%*
L-18 “1.10%* -10.75* -4.57* -2.98 -0.70%* 1.46
L-19 1.23%#* -13.87%+ -8,30%* -3.00 -0.75¢* 0.90
1-20 0.41 -11.06* -8.57%* -2.57 0.82%* -1.14
L-21 0.48 -0.19 3.24 0.66 0.20 1.86*
L-22 0.04 0.25 1.55 -§.25%* 0.82%* -1.29
L-23 -2.46%* -5.12% ¢ -5.82%* -2.87 -0.32 -0.24
L-24 -3.50%* -20.00** <1414+ 7.81*% -0.13 -4 .94%%
L-25 -2, 714 -18.62%* -17.95%* -1.65 -0.12 -3.47¢*
1.-26 -0.96** -15.94** -14.07**. -1.02 -0.53* -2.97%+
SE (g) 0.29 2.07 . 1.82 2.03 0.22 0.77
SE (g-g) 0.41 2.92 2.57 2.88 0.31 1.09
Testers '

Gm 1002 -0.24% -5.20%# -4.67%* -3.10%* -(.29%* -0.50*
Gm 1021 0.24%* 5.20%* 4.67** 3.19%* 0.29*+ 0.50*
SE (g) 0.08 0.57 0.50 0.56 0.06 021
SE (gi-g) 0.11 0.81 0.71 0.80 0.09 030

* and ** indicate significant at 0.05 and 0.01 levels of probability, respectively.
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Specific combining ability effects (SCA)

Estimates of specific comi)ining ability effects of the 52 top crosses
for all studied traits across focations are presented in Table 4. Data showed
that only the topcross (L 1.x Gm 1021)'had negative and significant SCA
effects for days to 50% sﬂklng, while for | plant height, four topcrosses i.e. L-
2 x Gm1021, L4 x Gmi021, L-15 x Gm1002 and L-25 x Gm1002
possessed negativé and s1gmﬁcarrt or highly significant SCA effects. These
crosses were considered as good. combinations for short plants. Regarding
ear height, one topcross (L-5x Gm40213 had negatlve and significant SCA
effects. For efrs pef; 160 plalxtgi Slx foperossds ie. L-5 x Gm 1002, L-6 x
Gm 1002, L-8 x Gmi 1021); L-10 X Gm 1021, £-17 x Gm 1021 and L-24 x
Gm 1021 had positive and significant or highly significant SCA effects.
These topcrosses are considered as good combinations for prolificacy. For
ear length, two topcrosses’(L-ls x Gm 1002 and L-25 x Gm 1021) had
positive and hi g)!sxggﬁcant SCA.effects.... | .
ding grain; yield, the best Sﬁﬁ‘”effbets “Wwere dewcted ‘from the
topcrosses L-Zx G 1002, L-5x  Gm 1002 and L226 x Gm 1002, which had
positive and mgmﬁcant ‘SCA . effects and are cons:dercd "as good
combmatlons for h!gh gram yleld !

v

Vasiance components : ; * i

Esglmaﬁei:qf c(m:bmmg gbi’htx \zanances 50'2 oAl f0r lmqs, GZGCA T
for testers, czgm for testaroéﬁes anc&hemmféraehons w1th envnonments are
presented in Table 5. Resugts shdwed that olgm L was higher thzm StoeaT
for ail studxed traits, except ears per 100 plants, indicating that most of GCA
variance Wasjdue tg lines. :

Tlﬁ tatio of 02(3{'211\./(:72 SGA was more than unity for, day‘s to 50%
silking, Iani he;g;xt and eay. hmglit indicdting that addﬁwe .gepe action
played anmmr;&r@t ‘folé in tﬁ‘e i‘hher,ltanee of tbcss tralts, wh'ﬂp GZ{;CAszs(jA
was less ihan unity” for ears per~100 plant ear length and ¢ :grdin yield,
indicating”~ "thm non-addmve genetic variance was more impagrtant in the
expression;. of the latter :traits. Similar results were obtained Eby Abd El-
Moula ef$al; (2004) and Sbhmaﬁ and Osman (2006), who mdlcted that
additive ge;xé effect was, mdre mpcﬁ'taht in the inheritatice of ddys to; 50%
silking. Do‘dlya“aﬁd Jashi (ZQGZY,”Kumar et af (2{)03)311(:1 Pirvez and Rather
(2006) fomdﬁ prcpolrderanca of SCA viridnce for ear length and grain yield
indicating grgater role of inoé additive component in the inheritance’ of these
traits. Motawki ef df (2005) and Osman and Ibraim (2007) indicated that the
additive t}gm of gene action was imore important than non-addltwe in the
mherltance; of Rlant and_ear height . ; .




Table 4. Specific combining ability effects (Su) of 52 topcrosses for grain yield and the other studied traits, in
the combined analysis across locations.

Inbred Da)":ut:i)n;.tﬁ Plant height (cmi‘ Ear height (cm) Ears/100 plants Ear length (cm) G(:?:Itye:)ld
Tnes Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm
. 1002 1021 1002 1021 1002 162F 1002 1021 1002 1021 1002 1021
L-1 0.80* .080* -2.74 2.74 2270 270 239 -2.39 -0.39 0.39 1.37 -1.37
1-2 -0.01 001  7.51** .751%* 4.67 -4.67 1.73 -1.73 -0.40 0.40 248% 248
L-3 . -051 0.51 1.95 195  -0.89 0.89 .7 -3.71 0.15 -0.15 0.72 -0.72
L4 -0.39 0.39 7.26* -7.26* 498 498 1.93 -1.93 0.48 -0.48 -0.29 029
L-§ -0.26 0.26 38 -3.82 5.05* -5.05% 575% -5.75¢ 0.18 0.18 2.56* -2.56*
L-6 -0.14 0.14 0.32 -0.32 0.23 -0.23 5.82« 5.82* 012 0.12 -1.54 1.54
L-7 0.11 <0.11 1.51 -1.51 -0.27 0.27 3.76 -3.76 0.51 -0.51 -1.47 147
L-8 -0.39 0.39 2.07 -2.07 0.30 -0.30 -10.64** 10.64** 003  -0.03 -1.23 1.23
L9 024 024 -0.68 0.68 .64 0.64 -3.49 349 0.23 -0.23 1.48 -1.48
L-10 030 030 2.07 -2.07 2.61 2,61 -7.51%* 751%** 029 0.29 0.21 -0.21
L-11 -0.08 0.08 -0.86 0.86 -1.77 L.77 -1.57 3.57 -0.56 0.56 -1.62 1.62
L-12 0.24 .24 -0.36 0.36 -0.52 0.52 0.35 -0.35 -0.57 0.57 -1.17 1.17
L-13 0.11 0.11 1.14 -1.14 -0.14 0.14 0.002 -0.002 -0.27 027 -0.96 0.96
L-14 -0.14 0.14 0.32 032 117 -1.17 0.18 0.18 0.42 0.42 0.26

0.26
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Table 4. Continued

. Days to 50% Plant height Ear height Ears/ Ear length Grain yield
Inbred silking (cm) {cm) 100 plants (cm) (ard/fed)
lines Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm Gm
1002 1021 1002 1021 1002 1021 1002 1021 1002 1021 1002 1021
L-15 -0.33 0.33 -5.86*  5.86* -3.89 3.89 -1.84 1.84 0.50 0.50 0.99 0.99
L-16 -0.33 0.33 -1.18 3.18 -1.39 1.39 0.01 001  0.86** -0.86** -1.28 1.28
L-17 0.55 -0.55 -1.86 1.86 -2.58 258  -6.24*  6.24% 0.29 -0.29 -0.14 0.14
L-18 024 -0.24 -0.36 0.36 0.61 -0.61 328 -3.28 0.29 -0.29 -1.12 1.12
1-19 6.24 -0.24 1.51 -1.51 0.30 030 . 140 -1.40 0.06 -0.06 -1.26 1.26
L-20 0.55 -0.55 4.57 -4.57 4.36 -4.36 0.33 -0.83 0.21 -0.21 -1.07 1.07
L-21 0.61 -0.61 -1.93 1.93 -0.20 0.20 -1.66 1.66 0.29 -0.29 -0.27 0.27
L-22 0.05 -0.05 -1.74 1.74 -1.77 1.77 6.61 -6.61 -0.27 0.27 -0.28 028
L-23 -0.08 0.08 3.64 -3.64 i -3.11 1.78 -1.78 .16 0.16 0.78 -0.78
1-24 -0.20 0.20 -4.49 4.49 -2.58 258  -5.79% 5.79* 0.13 -0.13 0.35 -0.35
L-25 -0.70 070 -8.24%+ R24** 452 452 0.33 033  -0.96** (096** 0.87 -0.87
1L-26 -0.45 0.45 -5.43 5.43 -3.52 3.52 0.86 -0.86 -0.37 0.37 1.65* -1.65*
SE
Sii 0.41 2,92 2.57 2.88 0.31 1.09
Si.ilsld 0.57 4.13 3.63 4.07 0.44 1.54

* and ** indicate significant at 0.05 and 0.01 levels of probability, respectively.
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Table 5. Genetic parameters for grain yield and the other studied traits of 52 topcrosses and two testers across
the two locations in 2010 season.

Parameters D‘i:l;’ni“% Pl"};‘;‘;‘g‘" Ear height (cm) Ears/100 plants Ear length (cm) G(:i;]{:;"
o’ Geal 11.546 126.410 74.391 13.507 0.354 2.548
o Gear 0.100 52.970 43,052 18.992 0.154 0.386
o’cea 0.195 42.937 32.015 11.947 0.131 0.463
o’sca C0122 20.053 8.428 27.061 0.252 1.977
o ocarsca 1.598 2.141 3.799 0.441 0.520 0.234
6 GCALXE -0.089 39.997 43402 8.350 0.070 0.224
6 GCATIE 0.024 29.832 25.256 13.687 0.075 0.150
o’cea <k 0.016 30.558 26.552 11.947 0.075 0.155
6% sCAxE . 0.014 11.749 9.222 26.352 0.194 2.185
0 GeAxE/ O°SCA X E 1.143 2.601 2.879 0.453 0.387 0.071

All negative estimates of variance were considered zero.
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El-Hifny er al (2010) found that non-additive genetic variance was
more important for grain yield inheritance than additive one. The magnitude
of o’sca x & interaction was higher than o®ca x for ears per 100 plants, ear
length and grain yield , indicating that non-additive type of gene action was
more affected than additive by environment. These results are of good
agreement with those obtained by Soliman et a/ (2001), Abd El-Moula et al
(2004), Amr and El-Shenawy (2007) and El Hifny et al (2010). On the other
hand, o’Gca xE Was higher than O%sca x§  interaction for days to 50%
silking, plant height and ear height, indicating that the additive type of gene
action was more affected than non-additive type by environment for these
traits. Similar results were obtained by Abd El-Moula and Ahmed (2006),
and Abd El-Moula and Abd El-Aal (2009) who found that additive type of
gene action was more affected than non-additive type of ‘gene action by
environment for days to 50% silking and plant and ear height.

Genotypic correlation

Estimates of genotypic cotrelations among grain yield and other
studied traits are presented in Table 6. Data showed positive and significant
genotypic correlations among grain yield and each of days to 50% silking,
plant height and ear height. Positive but non-significant genotypic
correlations among grain yield and each of ears/100 plants and ear length
were detected. Similar results were obtained by El-Sherbieny er al (1994)
and Muhammad and Saleem (2001). Sadek and Abdel-Azeem (2005) found
positive and highly significant correlations among grain yield and each of
.. - plant beight, ear height and ear length

Table 6. Genotypic correlations among grain yleld and other studied

traits over locations.

e e e o Ml el
IDnys to50 % si!kiug. . - 0.64]1*+ 0.735%+ 0.346 0.445%+ 0.753%+
ll‘lant height (cm) | 0.641%* . 0999%¢ | 0.126 | 0485* | 0.46a**
Inar height (cm) 0.735%% | 0.999%+ . 0.134 | o4a1* | 0566+
lzmnoo plants 0346 | 0.126 0.134 . 0.018 0.307
ta.r length (cm) (044500 | 0485e* | 0441* | 0.018 - 0.118
icraln yield (ard/fed) | 0.753*¢ | 0.464** | 0.566* | 0307 0.118 -

Genotypic correlation among days to 50% silking and cther studied
traits were positive and highly significant, except ears/100 plant, which was
positive and non-significant. Data in Table 6 also showed that genotypic
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correlations among plant height and each of ear height, ear length and grain
yield were positive and highly significant. Genotypic correlation between
ears/100 plants and ear length was Low and positive (0.018), while
genotypic correlation between ears/100 plants and grain yield was medium
and positive (0.307).
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