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Abstract: The present research was designed to study the combining ability effects
of 15 parents of maize (13 inbred lines and 2 testers) crossed in line x tester scheme
and assessed for yield and its components. The genetic materials were evaluated
using randomized complete block design with three replications in two sowing
dates, June, 1 and July, 1 at the experimental farm of Suez Canal University, Ismailia,
Egypt in 2009 cropping season. Parents and crosses showed significant differences
for all measured traits at both and combined over dates. On the other hand, all
measured traits were affected significantly by sowing date (except rows ear '),
parents x SD (except days to 50% silking) and crosses x SD (except ear diameter).
Delaymg in sowing caused reduction i means of all evaluated traits (except ear
diameter and rows ear"). Line x tester analyses confirmed the preponderance of
&%,  controlling the inheritance of the majority of traits relative to &°c..
Moreover, the contribution of lines was pronounced in the expression of all traits
at both late and combined dates. 1.6, .7, LE, .10 and 1.12 were found to be good
combiners where they recorded desirable GCA effects for yield plant™, some of
vield components and flowering traits in one or both sowing dates. .10 was
distinguished as one which recorded desirable and favorable GCA for earliness,
yield plant™ and its components. In addition te their superiority as combiners, L8
and L12 recorded desirable SCA effects for earliness, ear characteristics and yield
plant™. The previous parents can be crossed with other promising lines to develop
early maturing and high yielding hybrids/varieties for cultivating under late
sOwing.

Key words: Sowing date, line x tester, gene action, maize, combining ability
estimates

INTRODUCTION

Maize (Zea mays L.) 13 the third most umportant crop among cereal crops grown
worldwide. It i1s cultivated and produced for human, animal and industrial purposes.
Temperature, wrigation and soil fertility are three major limiting factors affecting maize growth
and productivity. Experts agree that temperatires will increase and that there will be more
year-to-year variability due to climate change (Maton et al., 2007), which depends largely on
the geographical location (TPCC, 2001). Regarding rainfall, predictions tend to suggest drier
summers and wetter springs and autumns. This variation in the rainfall regime will affect
different technical operations, particularly irrigation and sowing date, as weather conditions
for sowing date will be modified (Doll, 2002).
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Sowing date is a particularly important technical operation as it determines the timing
of the crop cycles, as well as the earliness of the crop, thus determines the length of the
growing period (Girardin, 1999). Sowing dates depend not only on overall farmer’s objectives
and constraints (machinery availability, area to be sown, work rate of the machinery, etc.) but
also on the possibilities the farmer has to sow his crops, suitable soil conditions and the
farmers time available for sowing.

Environmental changes associated with different sowing dates (sunshine and
temperature) have a modifying effect on the growth and development of maize plants.
Moreover, each maize hybrid has an optimum sowing date and the greater the deviation from
this optimum (early or late sowing), the greater the yield loss. The optimal day temperature
ranges from 25-32°C and mght temperature ranges from 16.7 - 23.3°C for maize plant. At this
temperature, photosynthetic rate is rapid than respiration which results in plant growth
enhancement. Maize growth is affected adversely when temperature decreases to 5°C or
mncreases beyond 32°C (Akbar et af., 2008). Raising temperature (+30°C) increases
anthesis-silking interval and resulting i poor synchronization of flowering. Further increase
in temperature reduces the pollen viability and silk receptivity resulting in poor seed set and
yield reduction (Samuel et af., 1986).

Nommally in Egypt, maize grows and vields at optimum date from the beginning of May
to Tune, 1. Warmer temperature has generally a favorable effect on faster crop development.
Campos et al. (2004) expected significant yield losses in maize caused by drought’heat stress
due to changing global climate. The environmental and agronomic responses of maize
hybrids determine their adaptability and influence improvements in maize production through
agronomy and breeding. So, it 18 essential to have mformation on the nature of combining
ability of parents, their behavior and performance in hybrid combinations Such knowledge
is essential for selection of suitable parents for hybridization and identification of promising
hybrids/varieties for a diverse agro-ecological zones (Bello and Olaoye, 2009). The line x
tester analysis method is used to breed both self and cross-pollinated plants and to estimates
favorable parents and crosses and their general and specific combining abilities
(Kempthorne, 1957). Combining ability analysis 1s an mnportant tool for the selection of
desirable parents together with the information regarding natwe and magnitude of gene
effects controlling quantitative traits (Basbag et al., 2007).

Results on the inheritance of maize yield and agronomical traits are presented by many
researchers. Grain plant™ and 100-grain weight were found to be under non-additive gene
control (Dubey et al, 2001; Sinsawat et al, 2004). Whereas, additive gene action was
responsible for the genetic expression for days to 50% tesseling and rows ear ™.

The objective of the present study were to investigate combimng ability for some
agronomic traits in introduced and local maize inbred lines using line x tester analysis to
identify parents with desirable GCA effects and cross combinations with desirable SCA
effects and to study the nature of gene action involved in yield and related traits under two
sowing dates.

MATERIALS AND METHODS

Genetic Materials and Experimental Design

Thirteen maize inbred lines and two white-grain single cross testers, 5C.122 (T,) and
Pioneer 30B51 (T,) were used for this study. The inbred lines mcludmg, four introduced
mbreds with yellow endosperm from National Plant Germplasm System, USA. Whereas, the
other eight inbreds were selected from either local populations and crossing between local
and exotic populations on the basis of yielding ability. Self-pollination was practiced for eight
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Table 1: Pedigree and origin of the parental genotypes

Entry code  Entry name Pedigree/Origin Kemel colour
1 1.2 38 Selected fiom {Giza-2 x AK135 (Ukrainian line)} White
2 1.8 38 Selected fiom {Giza-2 x AK135 (Ukrainian line)} White
3 L9 58 Selected from {Giza-2 x AK135 (Ukrainian line)} White
4 L12 58 Selected from {Giza-2 x AK135 (Ukrainian line)} White
5 L 26 38 Selected from Nabelgamal White
6 .31 38 Selected from {D.C. Youpilini (Ukraine) x Nabelgamal} Yellow
7 L39 58 Selected from Double cross 202 White
8 L4 58 Selected from Double cross 202 White
9 PI 6087 77- NPGS Yellow
10 PI 508277-NPGS Yellow
11 PI 607527-NPGS Yellow
12 PI 607525-NPGS Yellow
13 PI 572413-NPGS Yellow
Testers

1 Single Cross 122 Agricultural Research Center White
2 Pioneer 30B51 Pioneer Comparny White

Table 2: Monthly rainfall {mm), average maximum (T,.) and minimum (T,y,) temperatures (°C) at Ismailia, Egypt
during the experiment’s growth

Parameters June July August Sept. Oct
Rainfall {mm) 0 0 0 0 0
Trax °C) 26-38 31-38 32-37 30-35 26-37
Tun(®C) 16-25 21-25 20-25 18-23 15-23

generations from 1994 to 2001, at the Agricultural Research Farm of Suez Canal University
in Ismailia. The pedigree and origin of the genetic materials are presented m Table 1.

In summer 2008 the mbred lines were topcrossed to both testers to produce 26
toperosses. In summer 2009, all genetic materials (26 toperosses, thirteen inbred lines and two
testers) were evaluated in a field experiments at two sowing dates (SD), Tune, 1 and July 1.
The monthly temperature ranges during the time of the experiment are given in Table 2.

The experiment was carried out at the experimental farm of Suez Canal University in a
randomized complete block design with three replications. Each genotype (line, cross and
tester) was planted in one row, 3 m length, 50 cm between rows and 20 ¢cm between hills.
Two weeks before planting, 35 m*ha™ of orgamic manure was added and ploughed. Plots
received 75 kg P (15.5%) at seeding time and 333 kg N in the form of ammonium mtrate
(33.5%) at three splits (two weeks after planting, at anthesis, during gram filling). One week
after silking, 111 kg of K (46%) was applied.

Data Recording

Data were collected on a plot basis for days from sowing to 50% tasseling and 50%
silking. Ten harvested ears from each entry and replicate were selected to record the
following traits on yield and its components: ear length, diameter, number of rows ear™’, grain
number row ™', ear weight plant™, 100 grain weight and grain yield plant™

Statistical Analysis

Analysis of varnance was performed for the measured traits using CropStat software
program 7.2 releases for each sowmg date and combined over planting dates. Line x tester
analysis was used to partition the significant differences among genotypes for each sowing
date and for combined data following Kempthome (1957). Estimates of general combining
ability (GCA) for lines, testers and specific combining ability (SCA) for topcrosses were also
estimated based on the same model.
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RESULTS AND DISCUSSION

Mean Performance

Table 3 and 4 reveal that genotypes and their sub-sources of variation (parents, hybrids
and parents vs hybrids) differed significantly for all characters at individual and across
sowing dates. The variability among hybrids was less than that among parents for all traits
except, ear weight plant™' and vield plant™ at optimum, late and combined over dates. The
contrast of parents vs crosses was considerable and significant indicating the potential of
heterotic effects among hybrids. Combined analysis showed that all investigated traits were

Table 3: Line x tester analysis for flowering traits yield and its components of 26 maize topcrosses evaluated at two

sowing dates

Daysto Daysto  Ear Ear No 100-grain Ear weight Grain

500% 50% length diameter ofrows Grains weight plant ! vield
SOV df taseling _ silking (cm) _ (g) ear”! row! g g plant™! {g)
SD1- 01/06/2009
Rep. 2 1.81 12.74 3.091 0.13 0.74 3.92 0.33 45.16 53.64
Genotypes 40 76.60% 66.26% 8.88% 0.61* 4.52% 5578% 36.36%  2203.77% 1391.65%
Parents 14 116.36% 84.09%  10.34* 0.67+ 3.62*%  60.16% 23.31* 1000.46* 377.93*
P.vs. C. 1 123.60%* 0.98 56.41% 8.19*  57.82% 556.75% 167.22% 32573.15% 22098.72%
Crosses 25 52.46% 58.88* 6.17% 0.28+ 2.89*%  33.30%  3B.43* 1806.85* 1131.05%
Lines 12 65.61% 42.80* 571% 0.42* 231 31.22%  49.12% 1367.25% 967.15%
esters 1 15.7 247.70% 1.33 0.65+ 0.37 34.96  127.23%  TH46.76% 2346.32%
L*T 12 42,37+ 59.23% 7.02% 0.11 3.18*% 3523%  20.35% 1759.78* 1193.68*
Error 80 73 11.47 1.81 0.14 1.51 10.52 2.89 44.03 25.6
SD2- 01/07/2009
Rep. 2 10.17 3.32 0.38 0.37 016 215 3.57 33.19 56.26
Genotypes 40 69.25% 36.37* 5.59% 0.45% 4.95% 37.61* 38.73% 1106.25% 774.40%
Parents 14 80.04 62.51* 5.62% 0.30% 3.89% 22.95%  A43.54% 399.08* 277.54%
P.vs. C. 1 221.95%  103.29%  66.30% 9.27*  94.33* 556.81% 156.25% 25303.41* 18125.68%
Crosses 25 57.10% 19.06 314* 0.18* 1.97+  2505%  31.33+ 534.37% 358.59+*
Lines 12 47.33# 22.40% 2.73 0.17 2.06 32.65%  34.04% 563.35% 308.46*
Testers 1 448,32+ 11.54 4.05 1.07* 0.63 33.79%  36.16% 464.28% 195.54 %
LxT 12 34.26% 16.34* 3.48% 0.12* 1.98 16.73*%  28.22% 511.24* 422.31%
Error 80 5.16 7.55 1.56 0.15 146 0.57 3.53 31.81 25.31

*Rignificant at p = 0.05

Table 4: Mean squares from line x tester analysis based on data combined over 2 sowing dates for flowering traits, yield
and its components of 26 maize topcrosses

Daysto Daysto  Ear Ear 100-grain Ear weight Grain
500% 50% length diameter Rows  Grains weight plant ! vield
SOV df  taseling silking (cm)  (2) ear”! row ! (g) (@) plant™ (g)
Sowing date 1 3141.03* 1960.31* 28.07* 1.20% 0.04 112.68*% 120.30%  5362.14% 2115.71%*
(8D)
Reps/8D 4 0.23 9.51 2.14 0.25 1.49 8.55 3.21 39.18 54.95

Genotypes 40 122.13*%  79.41% 11.63*%  0.87* 746%  T7519%  56.48%  2561.63%  1703.95%
Parents (P) 14 177.85% 132.75% 12.65*%  0.66% 4.79%  o4.80%  52.94*%  1006.38* 448.53*
Crosses (c) 25  82.28%  51.03% 6.62%  0.33% 3.26% 3947 47.78%  1229.14% 870.10%

PvsC 1 33841%  42.07*% 122.52% 17.44% 149.93* 1113.56% 323.37* 57647.37% 40126.05%
Lines (L) 12 90.91%  43.75% 6.85%  0.41% 2.92%  44.69%  63.04%  1300.10%  1008.21*%
Testers (T) 1 31592% 183.08* 501*%  1.69% 15 68.75% 149.53*  2171.31* 503.58%
LxT 12 54.17%  47.31% 6.53% 015 3.74%  31.81%  24.04%  1079.67% 755.05%
Genox SD. 40 23.72%  23.23% 2.85% 02 2.01 1821* 18.61% 838.30% 462.10*
Px8D 14 18.55% 13.85 3.31%  0.32% 2.71%  1831% 13.92% 393.16% 206.95%
P vs CxS8D. 1 7.15 62.21% 0.2 0.02 2.22% 0 0.09% 220.19% 98.35%
Crosx8D 25 27.28%  26.91% 2.69% 013 1Le0* 1888% 21.98% 1112.08* 619.54%
L*8D 12 22.03%  21.45% 1.6 0.18 1.46% 19.18*% 20.12* 630.50* 267.40%
T=8D 1 148.10%  76.16% 0.37 0.03 5.50% 0.01 13.87%  5939.74%  1948.28%
LxTx=8D 12 22.46%  28.27* 397 01 1.42%  20.15%  24.52*%  1191.36% 860.94*
Error 160 5.99 8.03 1.69 0.15 0.45 3.04 1.95 37.92 25.46

*Rignificant at p = 0.05
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affected significantly by changing in sowing date except row ear™', parents x sowing date
except days to 50% silking, genotypes and crosses x sowing date except ear diameter and
rows ear . The presence of parents and crosses x sowing date interactions for the studied
traits indicated the different rankings and responses to two sowing dates. Kamara et al.
(2009) stated that planting date and cultivars influenced grain yield significantly, in contrast
non significant differences of cultivars and planting dates were recorded on days to
silking. Similarly, Law-Ogbomo and Remison (2009) recorded a sigmficant effect of sowing
date on grain yield and days to 50% flowering. In contrast, Fabyjanac et al. (2006) confirmed
a non significant effect of sowing date on yield and its components in any of the tested
hybrids, consequently tested maize hybrids may be successfully grown at delayed sowing
dates due to their shorter than fully season maturity characteristics.

Lines showed significant differences for all studied traits except rows ear ' at the
optimum sowing date and rows ear™', ear length and diameter at late planting. Significant
differences were recorded between testers for days to silking, ear diameter, ear weight
plant™, 100-grain weight and yield plant™ under optimum conditions. In contrast, at late
planting, days to silking, ear length and rows ear™ did not show significant differences
(Table 3). Line x tester mean square revealed non-significant differences for ear diameter at
optimum sowing and rows ear™" at late sowing. The significant effect of line x tester is an
indication to the predominance of dominance gene action in the controlling most of the
measured traits at both planting dates and the weak effect of additive gene nature.

The view was different when data were combined over sowing dates. Table 4
demonstrate a significant effect of interactions of crosses, lines, testers and line x tester with
sowing dates on the measured traits. However, ear diameter was not affected significantly
by any interaction, except parents x SD. While, ear length showed non sigmficant effect due
to line and tester x SD), grains row ™' was not influenced by tester x SD. The significant effect
with SD is an indication for different responses and ranking of lines and testers to sowing
dates. The present result was supported by earlier view of Kang (1998) who mentioned a
prominent role of environment n phenotypic expression of agronomic traits. Consequently,
Bello and Olaoye (2009) suggested that variation in climate (rainfall, sunshine, relative
humidity, etc.) could be an important factor in breeding for desirable characters including
gram yield.

Means for each of the 26 topcrosses are given m Table 5-9. Most topcrosses recorded
lower values for the measwred traits at delayed planting.

Late sowing resulted in reducing days to 50% tasseling (9.36 d) and silking (6.87 d),
lighter 100-grain weight (6.29%), reduction in grains row™" (8.28%), ear weight plant™
(14.90%) and yield plant™ (12.35%) for the 26 topcrosses and two testers compared to
sowing planting date. Similar finding have been observed by Law-Ogbomo and Remison
(2009) who reported a highest grain yield from April 7 sown (3.81 t ha™) compared with May
7 (3.68 tha™")and June 7 (3.54 tha™). Also, Kamara et al. (2009) recorded significant grain
yield reduction by 19 and 28.5% as planting date was delayed to 21 and 28 July, respectively.
In contrast, delaying sowing date showed no marked mean reductions on ear length and
diameter and rows ear™" for the same genctypes. Similarly, Rashid et al. (2004) recorded a
reduction in plant height, No. of effective tillers plant™, No. of grains ear™ and 1000 grain
weight in December, 30 seeding compared to December, 15 seeding of wheat. They attributed
the reduction in 1000-grain weight to the shorter grain filling period Regarding flowering
traits, the majority of crosses were earlier in days to tasseling and silking than both testers
at each sowing date and combmed over dates. The most earliest-anthesis topcrosses
were L5 and L6 x SC.122, 111 x Pioneer 30B51 at optinum, late and combined plantings. The
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Table 5: Means for days to 50% tasseling and silking of 26 top crosses and 2 testers of maize evaluated at two sowing dates and
combined over dates

Days to 50% tasseling Days to 50% silking

sD1 sD2 Combined sD1 sD2 Combined
Inbred Pioneer Pioneer Pioneer Pioneer Pioneer Pioneer
lines SC122  30BS1 SC122  30B51 SC122  30BS1 5C122  30B51 5C122  30B51 S5C122  30BS1
L1 75 67 56.3 60 65.7 63.5 77 763 70 723 735 74.33
L2 687 71.3 56.7 62.3 62.7 66.8 737 80 68.3 68 71 74
L3 627 65.7 51.7 61 57.2 63.3 723 79 68.7 707 70.5 74.83
L4 697 70 57.7 65.7 63.7 67.8 72 74.3 70 72 71 7317
L5 603 733 58 69.7 59.2 71.5 703 853 70 71 70.17 78.17
L& 603 62.3 50.6 59.7 55.5 61 737 82 69.3 693 71.5 75.67
L7 69 66.7 56 58 62.5 62.3 82 79 64.7 717 7333 7533
L8 65 65.3 52.7 63.7 58.8 64.5 683 83 64 687 66.17 75.83
L9 717 713 60.7 58 66.2 64.7 763 743 71 67 73.67 70.67
L 10 637 65.3 56.3 56 60 60.7 69.7 70.3 65 66 67.33 68.17
L11 643 59.3 54 53 59.2 56.2 753 73 68 63 71.67 68
L12 643 717 573 583 60.8 65 74 773 66 68 70 7267
L13 68 65 52.7 57.7 60.3 61.3 74 71 69.7 67 71.83 69
Testers 8033 78.67 65 65 T72.66 71.83 8233 8033 71.33 7133 76.83 75.83
Average 67.71 58.35 62.32 7595 68.64 71.98
(SD)
LSD 0.05
SD 446 3.75 0.96 558 4.53 1.11
G 2.87 3.52
SdxG 4.06 4.98

Table 6: Means for ear length (cm) and ear diameter (cm) of 26 topcrosses and 2 testers of maize evaluated at two sowing dates
and combined over dates

Ear length (cm) Ear diameter (cm)

sD1 sD2 Combined sD1 sD2 Combined
Inbred Pioneer Pioneer Pioneer Pioneer Pioneer Pioneer
lines 5C122  30BS1 5C122  30B51 5C122  30BS51 5C122  30B51 5C122  30B51 5C122  30BS1
L1 16.7 12 12.13 13.47 14.42 12.73 337 3.67 31 37 3.24 3.68
L2 12.7 124 11.67 12.67 12.17 12.55 3.6 3.47 3.2 3.16 34 331
L3 12.7 12.5 13.34 11 13.01 11.73 333 3.53 31 32 322 3.37
L4 211 123 12.8 13.07 12.43 12.7 333 293 3 367 3.17 33
L5 133 11.1 11.67 10.83 12.5 10.95 3.57 343 3.07 293 332 3.18
L6 109 13.7 12 12.47 11.43 13.07 333 3.73 3.23 347 3.28 3.6
L7 13.7 132 11.13 12.33 1241 12.77 3.7 4.13 3.37 353 3.53 3.83
L& 13.7 153 12.27 13.33 12.97 143 3.87 3.8 3.67 363 3.77 3.73
L9 10.7 13.5 977 12.93 10.22 13.25 297 3.43 2.8 332 29 3.38
L 10 13.7 14.9 12.53 12.8 131 13.83 3.6 3.87 3 347 33 3.67
L11 10.5 12.9 9.6 12 10.05 12.43 297 35 3 35 2.98 35
L12 135 122 12.57 12.13 13.03 12.18 295 3.2 3.23 347 3.09 333
L13 132 14.7 13.47 11.83 13.36 13.25 325 3.47 333 3.13 3.29 33
Testers 155 15.2 13.27 12.27 14.38 13.73 333 3.87 3.13 2.86 3.23 3.36
Average 13.16 12.19 12.57 347 3.26 3.37
@
LSD 0.05
sD 0.45 0.14
G 222 2.06 1.43 0.61 0.64 0.44
SdxG 2.02 0.62

toperosses L8 and 110 x SC 122 recorded the lowest days to 50% silking at first sowing and
across dates. Whereas, the crosses L11 and L 10 x Pioneer 30B51 were the earliest in 50%
silking appearance at late and over plantings compared to both testers. In contrast, the
toperosses 1.5 x Pioneer 30B51 at first sowing was the latest in days to 50% teseling. The

241



Asian J. Crop Sci., 2 (4): 236-249, 2010

Table 7: Means for grains row ' and rows ear ! of 26 top crosses and testers of maize evaluated at two sowing dates and

combined over dates

Grains (row ) (Rows ear ')

sD1 sD2 Combined sD1 sD2 Combined
Inbred Pioneer Pioneer Pioneer Pioneer Pioneer Pioneer
lines SC122  30B51 SC122  30B51 SC122 30851 SC122  30B51 SC122  30B51 SC122  30B51
L1 26.13 23.03 22.65 25.27 24.39 24.15 10.8 12.83 11.53 12.87 11.17 12.85
L2 26 19.49 21.5 20.45 23.75 19.97 10.8 10.47 10.8 1097 10.8 10.72
L3 24.87 2313 21.3 20.53 23.08 21.83 1213 12 12.2 12 12.22 12.0
L4 2213 1943 21.58 16.12 21.86 17.78 9.63 14.23 10.3 10.67 9.97 12.45
L5 2373 175 19.13 18.8 21.43 18.15 1137  10.67 11.33 11 11.35 10.83
L6 1793 2633 20.12 18.73 19.03 22.53 10.8 11.33 12.23 10.53 11.52 10.93
L7 28.5 23.33 2297 21 25.73 2217 11.83 124 10.77 11.87 11.3 12.13
L& 2427 2638 22.67 2233 23.47 24.36 12 10.9 12.27 104 10.65 11.25
Lo 21.2 24.4 19.25 23.62 20.23 24.01 1157 1273 10.93 119 12.32 12.2
L10 30 26.1 21.67 23.27 25.83 24.68 12.53 13.07 11.87 126 12.83 11.83
L1 1763  24.07 19.53 18.47 18.58 21.27 1167 1213 12 1207 121 11.6
L12 2447 1943 3033 24.07 27.4 21.75 11 10.7 12.2 1147 11.08 12.43
L13 2295 1977 24.87 17.8 2391 18.78 114 11.5 13.47 11.33 11.42 11.62
Testers 24 222 26.98 18.87 231 2292 1147 11.6 11.8 10.23 11.53 11.01
Average 23.33 214 22.31 11.63 11.55 11.62
©
LSD (0.05)
SD 1.03 ns
G 535 4.23 1.97 2.03 2 0.76
Sdx<G 2.79 1.07

Table 8: Means for ear weight plant™ (g) and 100-grain weight (g) of 26 top crosses and testers of maize evaluated at two sowing
dates and combined over dates

Ear weight plant™ (g) 100-grain weight

SD1 sD2 Combined SD1 sD2 Combined
Inbred Pioneer Pioneer Pioneer Pioneer Pioneer Pioneer
lines SC122  30BS1 SC122  30B51 SC122  30BS51 5C122  30B51 5C122 30B51 5C122  30BS1
L1 84 77 74 69 79 73 3047 26.03 232 2323 26.83 24.63
L2 64 89 56.67 89.5 60.33 89.35 2629  31.37 2343 2372 24.86 27.55
L3 68 67 67.33 58 67.67 62.5 2514 2349 2992 2515 27.53 24.32
L4 6667 7213 61 53 63.83 62.57 2787 3151 22.53 32.14 252 31.83
L5 54 67.47 52 60 53 63.73 2775 26.79 26.75 2442 27.25 25.61
L& 3677 126.67 79.63 65 582 95.83 2317 28.59 25.21 24 24.19 26.29
L7 101.13 107.67 77.83 66 §9.48 86.83 2439 2946 26.84 2333 25.62 26.4
L8 11733 804 91.47 82 104.4 81.2 29 2917 23.84 30.1 26.42 29.64
L9 4147 84.67 66.5 74 53.98 79.33 2441  23.57 17.57 23.19 20.99 23338
L 10 925 1055 64 56 78.25 80.75 2162 27.58 21.76 2236 21.69 24.97
L1 4467 81 45.5 65 45.08 73 1819 20.74 19.77 2561 18.98 2317
L12 71 66.67 91 62 81 64.33 1998 27.05 21.24 19.72 20.61 23338
L13 524 126 75 39 63.7 82.5 2151 27.62 22.63 2543 22.08 26.53
Testers 7267 87.5 62.67 43.77 80.08 53.22 21.07 24.08 27.09 2443 22.57 25.76
Average 78.77 65.96 728 58.56 51.55 55.99
(8]
LSD 0.05
SD 24 23
G 10.94 93 6.7 8.34 8.5 5.98
SdxG 9.48 §.46

entries L7 x SC.122 and L5, L6 and L& x Pioneer 30B51 at June plenting, 1.5 and L7 x Pioneer
30B51 and L5 x Pioneer 30B51, L8 x Pioneer 30B51 at combined sowing reached days to 50%
silking after or the same time as the checks.
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Table 9: Means for grain yield plant™ (g) of 26 top crosses and testers of maize evaluated at two sowing dates and
combined over dates

Yield plant™ (g)

SD1 sSD2 Combined
Tnbred lines 8C122 Pioneer 30B51  8C122 Pioneer 30B51 SC122 Pioneer 30B51
L1 73 60 59 54.83 60 57.42
L2 50 67.33 48 70.9 49 69.12
L3 56.67 52 551 46.67 55.88 49.33
L4 52 53.77 34 45 43 49.38
LS 46.33 22 42.67 40.33 44.5 31.17
Lo 31.33 92.9 4.67 49.67 48 71.28
L7 TO.67 77 60 56.33 65.33 66.67
L8 90.67 062.77 0l.2 01.47 75.93 62.12
L9 325 66.67 47.67 57.93 40.08 62.3
L 10 T6.67 81.33 53.33 50.67 65 66
L11 23 70 35 50.67 29 60.33
L12 00.67 55.67 7 44 05.83 49.83
L13 41 85.67 69 3l 55 58.33
Testers 32.67 5533 48.67 34.67 40.67 45
Average (L) 25.75 24.13 25
LSD 0.05
SD 0.602
G 2.8 31 1.69
S5d=G 2.38

The crosses .1 x SC.122 and L8 x T2 gave the longest ears at optimum planting date, at
late sowing the crosses L13 and L3 x SC.122, L1, L8 and L4 x Pioneer 30B51 surpassed the
testers. However, the L8 x Pioneer 30B51 cross recorded the highest lengths at optimum, late
and over dates. Regarding ear diameter, the crosses involving both lines 7 and 8 with both
testers gave the maximum ears at both sowing dates and combined over dates.

The crosses L1 x SC.122 and L8 x Pioneer 30B51 gave the longest ears at optunum
planting date, at late sowing the crosses .13 and 1.3 x SC.122, 1.1, L8 and .4 x T2 surpassed
the testers. However, L8 x Pioneer 30B51 cross recorded the highest lengths at optimum, late
and over dates. Regarding ear diameter, the crosses involving both lines 7 and 8 with both
testers gave the maximum ear diameters at both sowing dates and combined over dates.

The highest grains row™ was observed for the entries, .10 x SC.122, 1.7 X SC.122, L8,
L10and L6 x Pioneer 30B51. At late sowing, the crosses L12 x 3C.122, L1 and L12 x Pioneer
30B51 possessed the highest number over both testers. When data were combined over
planting dates, the toperosses L12, L10 and L7 x SC.122 produced the highest grains row ™.

Although, there was no significant effect of sowing date on number of rows ear ™', scme
crosses recorded slight increase compared to testers (L3x SC.122, L10x SC.122, L4 x Pioneer
30B51, 1.7 x Pioneer 30B51 and .10 x Pioneer 30B51) at optimum date. When sowing was
delayed to July 1, the crosses L13 x SC.122, L10 x Pioneer 30B51 and L1 x Picneer 30B51
showed the highest rows number over testers.

The heaviest 100-grains weight were obtained by the crosses L1 and L8 x SC.122; L4, L7
and L8 X Pioneer 30B51, at optimum planting. At delayed sowing; only 1.3 x 5C.122, T.4 and
L8 x Pioneer 30B51 were the maximumn 100-gram weight. Combined data ranked L3, L5 and L&
x 5C.122, 1.4 and .8 x Pioneer 30B51 as the highest crosses in grain weight.

The highest ear weight plant™ were significantly recorded for the crosses L8, L7 and L10
x8C.122,1.6,1.13, 1.7 and .10 x Pioneer 30B51 over the testers for Tune planting. Whereas Tuly
planting resulted in lowering ear weight for both testers and toperosses, the entries L8, 112,
Loand L1 x SC.122 and only 1.8 and 1.2 x Pioneer 30B351 possessed the highest weights over
the both tester.
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The toperosses 1.7, L8, L10 and 1.1 x SC122; L6, 1.13, 110 and 1.7 x Pioneer 30B51
surpassed both testers in yield plant™ when planted at optimum date and combined over
dates. At late planting, the crosses L12, L13 and L6 x 3C.122; L2, L8 and L9 x Pioneer 30B51
produced the highest yield compared to both testers.

Line X Tester Analysis
Combining Ability Effects

General combining ability effects for all parents are presented in Table 10-12. There 1s no
specific line recorded a desirable GCA effects for all traits at individual and across sowing
dates. The inbred lines 1.7 and 1.8 showed a significant and high GCA effects for yield
plant™, ear weight plant™ and ear diameter at both sowing dates and across SD's. On the
other hand, L8 recorded positive and significant values for 100-grain weight when com
planted at late and optimal sown. The inbred line 10 demonstrated favorable and significant
GCA effects for a group of traits relate with earliness and yield and its components (days to
tasseling and silking, yield plant™, ear weight plant™, rows ear™, grains row™") at optimum
and combied over planting dates. The superiority of L10 encourage the use of this line in
further breeding programs for hybrid production and synthetic variety characterized by high
vield, earliness and yield components. The present result is confirmed by that obtained by
Bello and Olaoye (2009) who recorded some populations with significant and desirable GCA
effects for yield and flowering traits. Therefore they suggested the possibility of
introgression these populations into other promising lines for early flowering and high
vielding ability.

Regarding testers, SC 122 presented a significant and/or non significant favorable GCA
at late planting for the earliness (days to 50% tasseling and silking), yield and its components
(yield plant™, ear weight plant™, grains row ™" and rows ear” ). In contrast, Pioneer 30B51
showed desirable and significant GCA values for 100-grain weight, ear length and diameter

Table 10: General combining ability effects for days to 50% taseling, 50% silking, ear length and ear diameter for 15 parents
evaluated at 2 sowing dates and combined over dates

Lines Days to 50% tasseling Days to 50% silking Ear length (cm) Ear diameter (cm)

and

testers SD1 SD2 Comb. SD1 SD2 Comb SD1 sSD2 Comb. SD1 SD2 Comb.
L1 4.19%* 0.33 226% 114 2.73* 1.94* 1.36* 0.65 1.00%* 0.05 0.12 0.09
L2 3.19%* 1.67 243% 131 -0.27 0.52 -0.44 0.02 -0.21 0.07 -0.1 -0.02
L3 -2.64*%  -1.5 2,07 0.14 1.23 0.69 -0.43 0.03 -0.2 -0.03 -0.13 -0.08
14 3.03** 3.83*  343* 236 2.56% 0.1 -0.79 0.79 -0.004 -033% 0.05 -0.14
L5 0.03 6.00%*  3.01** 231 2.06 2.18% -0.79  -0.9 -0.85% 0.04 -0.28 -0.12
L6 SSATHE 267 407 231 0.9 1.6 -0.73 0.09 -0.32 0.07 0.07 0.07
L7 1.03** -0.83 0.1 4.97% 027 235+ 045 -041 0.02 045+ 0.17 0.30+*
L& -1.64 0.33 -0.65 0.14 2.1 -0.98 1.47%* 0.65 1.06%* 0.39* 0.37* 0.38+*
L9 4169%* 1.5 3.10% -0.19 0.56 0.19 -0.88 -0.8 -0.84* -0.26 -0.2 -0.23*
L 10 -231%  -1.67 -1.99%*F  -5.53%F  L2.04%FF 4. 23%F 127%  0.52 0.90% 027 -0.05 0.11
L1 - 9T 433 65%F -1.36 2944+ 215% -131*%  -1.35%*F -1.33 -0.23 -0.03 -0.13
L12 1.19 V] 0.60* 0.14 -1.44 -0.65 -0.13 0.2 0.04 -039% 0.07 -0.16
L13 -031 267 -1.49%  -3.03* -0.1 -1.56 0.96 0.5 0.73* 0.1 -0.05 0.08
sC122 -045  -2.40%*F  -1.42%% -1.78** -0.83 -1.08** -0.13 -0.23 -0.18 -0.09 -0.12 -0.10+*
Pioneer 045 240 142%% 178+ 0.83 1.08%* 013 0.23 0.18 0.09 0.12 0.10%*
30B51

Lines:

SE.g 11 0.92 0.72 1.38 112 0.89 0.55 0.51 0.37 0.16 0.16 0.11
SEgi-g 156 1.31 1.02 1.95 1.59 1.26 0.78 0.72 0.53 0.23 0.22 0.16
Testers

S.E.gi 043 0.36 0.28 0.54 0.44 0.35 0.22 0.2 0.15 0.06 0.06 0.04
S.Eg-g 061 0.51 0.4 0.77 0.62 0.49 0.31 0.28 0.21 0.09 0.09 0.06

*Significant at p = 0.05; **Significant at p=0.01
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Table 11: General combining ability effects for grains row !, rows ear™', ear weight plant™* and 100-grain weight for 15 parents
evaluated at bwo sowing dates and combined over sowing dates
Lines Lines and testers Grains row ™’ Rows ear ' Ear weight plant™ (g) 100-Grain weight (gm)
and
testers SD1 SD2 Comb. 8D1 SD2 Comb SD1 SD2 Comb. SD1 SD2 Comb.
L1 042 2.50% 1.96% 0.18 0.6 0.39 1.83 4.56 32 237%F -0.91 0.73
L2 -042 -0.49 -0.45 -1.00* -0.72 -0.86* -2.07 6.14%*  2.04 295%* -0.54 1.01*
L3 0.84 -0.55 0.15 0.43 0.55 0.49 S11.17%F -4.27 -7.72%F -1.56% 341+ 0.93
4 -238  -2.61F -2.49%* 03 -1.12* -0.41 -92THE LQQ4*F 9 60+ 3.81%+* 322%F 351+
L5 -2.55 -2.50%  -2.52%* -0.62 -0.44 -0.53 -17.93%%-10.94%F -14.44** 139* 1.47 1.43%*
L6 -1.03  -2.03 -1.53 -0.57 -0.22 -0.39 3.05 5.38* 4.21* 0 0.49 0.54
L7 2.75%  0.52 1.64% 0.48 0.29 0.1 25.73%F 498*  15.35%* 1.05 0.97 1.01
L& 216 1.04 1.6 -0.18 -0.27 -0.23 2020+ 19.79%+  19.99+* 3.21+* 2.85%F  3.03%+
L9 -036  -0.03 -0.2 0.52 -0.19 0.16 -15.60%*F 3.31 -6.14** -1.88+* S3.74%F 2 B1FF
L10 4,89+ 1 295%%  1.17* 0.63 0.90* 2033+ 6.94%F 670+ -1.27 -2.06%*  -1.66%*
L11 -231 -2.46%  -2.30%*  0.27 043 0.35 -15.83%%-11.69%F -13.76** 641+ -1.43 -3.92%*
L12 -1.21 5.74%*F  226% -0.78 0.23 -0.28 -9.83%F  9.56%F 014 =236+ S3.64%F 3004+
L13 -1.8 -0.13 -0.67 -0.18 0.8 0.31 10.53** -9.94%F (0.3 -1.31 -0.09 -0.7
5C122 067 0.66 0.66** -0.28 0.09 -0.1 -9.90%F 2. 44*F 3 T3 -1.28%* -0.68* -0.98%*
Pioneer -067 -0.66 -0.66%*  0.28 -0.09 0.1 Q.90%F -2 44** 3 T3 1.28** 0.68* 0.98+*
30B51
Lines:
SE gi 132 1.05 0.84 0.5 0.49 0.35 271 23 1.78 0.69 0.77 0.52
SEgi-gi 1.87 1.48 1.19 0.71 0.7 0.5 3.83 2.26 2.51 098 1.08 0.73
Testers
SE gi 0.52 0.41 0.33 0.2 0.19 0.14 1.06 0.9 0.7 027 03 0.2
SE gi-gj 073 0.58 0.47 0.28 0.27 0.19 1.5 1.28 0.99 038 0.42 0.29

*Significant at p = 0.05; **Significant at p=0.01

Table 12: General combining ability effects for yield plant™ for 15 parents evaluated at two sowing dates and combined

over sowing dates

Yield plant™ (g)

Lines and testers SD1 sD2 Comb.
L1 6.82+% 4.61% 5.71%#
1.2 -1.01 EAE LA 3.06%
L3 5,344 -1.43 -3.38%
14 -5, 79 -12.81%# -9, 80
Ls -25.51## -10.81%* -18.16%#
L6 244 4.86% 3.65%
L7 14.16%* 5.86%* 10.01%*
1.8 17.04%# Q.02 13.03%#
L9 -10.09%# 0.49 -4, 80%#
.10 19.32%# -0.31 9.51%%
L11 -13.18%# -9.48#%# -11.33%#
L12 -1.51 5.19* 1.84
1.13 3.66 -2.31 0.67
SC122 =548 1.58% -1.95
Pioneer 30B51 5.48%% -1.58# 1.95%*
Lines:

SE gi 2.06 2.05 1.78
SE gi-gj 292 2.9 2.51
Testers

SE gi 0.81 0.8 0.7
SE gi-gj 1.14 1.14 0.99

*Significant at p = 0.05; **Significant at p = 0.01

(positive and non significant effects) at late sown. Whereas it was not a gooed combiner for
yield plant™, ear weight plant™ and flowering traits since it recorded non-desirable effects
for these traits.

Specific combining ability effects for the 26 topcrosses combined at two sowing dates
are 1llustrated i Table 13 and 14. The topeross L5 X SC.122 showed significant and favorable
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Table 13: Estimates of SCA effects for flowering Iraits, vield and yield components for 26 top crosses combined over two sowing

dates

Days to 50%tasseling  Days to 50% silking Ear length (cm) Ear diameter (cm)  No of rows ear '
Inbred Pioneer Pioneer sC Pioneer  SC Pioneer SC Pioneer
lines SC122 30B51 SC122 30B51 122 30B51 122 30B51 122 30B51
L1 303+ -3.03%+* 153 -1.53 279%* S 79H 1.73%* -1.73%+ 1.11* -111*
L2 -0.13 013 045 -0.45 1.76+* -1.76%* 1.99** -1.99%+ 1.99** -1.99%*
L3 -1.13 113 -0.22 0.22 2.59%* -2.59%* 1.88%* -1.88*+ 2.06** -2.06%+*
L4 -0.13 013 0.87 -0.87 1.82+* -1.82%* 1.88*+* -1.88%* 0.71 -0.71
L5 -4.22%* 4.22%* -2.05% 2.05* 273%* 273 2,02+ 2024+ 2.21%* -2.21%*
L6 -0.8 0.8 -0.13 0.13 1.13+* -1.13%* 1.79%* -1.79%+ 2.24** -2.24%F
L7 203+ -2.03%+* 095 -0.95 1.77++* -1.77H* 1.80%* -1.80*+* 1.53%* -1.53%*
L& -0.88 0.88 -2.88% 2.88* 128 -1.28% 1.97+* -1.97%#* 2.69%* -2.69%F
L9 2.70%+* S2.70%* 345+ 3454 043 -0.43 1.71%* -1.71%+* 1.42%* -1 42+
L 10 1.62 -1.62 1.53 -1.53 1.58%* -1.58%* 1.77%* -1 77 1.63*%* -1.63%*
L1 3454+ -3 45H* 378%* S8 0.76 -0.76 1.69%* -1.69++* 1.82%* -1.82%+*
L12 -0.13 013 0.62 -0.62 2.38%* -2.38%* 1.83%* -1.83%# 2.21%* S221%F
L13 1.45 -1.45 337 -3.37%F 2.01%* -2.01%* 1.95%* -1.95%+ 2.46%* -2.46%*
S.E. ( 8ij) 1.019 1259 0.53 0.16 0.5
(Sij-Ski) 1.441 1.781 075 0.22 0.7

*Significant at p = 0.05; **Significant at p=0.01

Table 14: Estimates of SCA effects for grains row ™, 100-grain weight (gm), ear weight plant™ (g) and vield plant™ (g)
for 26 top crosses combined over two sowing dates

Grains row ™! 100-grain weight (grm) Ear weight plan™' (g)  yield plant™ (g)
Inbred Pioneer Pioneer Pioneer Pioneer
lines SC122 30B51 SC122 30B51 SC122 30B51 SC122 30B51
L1 2.07 -2.07 3.05%* -3.05%* 4.95% -1.95% 6. 24%% (5. 2
L2 3.84 -3.84% 0.61 -0.61 -12.56%# 12.56%* -8 11%# B11#**
L3 2.57% -2.57* 3.56%* <3564 4.53 -4.53 5.23% -5.23%
L4 3.99# -3.99% -1.36 1.36 2.58 -2.58 -1.24 1.24
L5 3.59% -3.59% 2,774 22T Tk 3.42 -3.42 B.62%* B2
Lo 0.2 -0.2 0.9 -0.9 216,87 16.87#* -9, 60%# 9.69%*
L7 3.75% -3.73% 1.56% -1.56% 3.28 -3.28 1.28 -1.28
L8 1.51 -1.51 0.34 -0.34 13.55%+ -13.55%* B.8GH -8.86**
L9 0.06 -0.06 0.76 -0.76 S10, 72 10.72%# -9, 1 6% Q.16%*
L 10 2.53# -2.53% 0.31 -0.31 0.7 -0.7 145 -1.45
L11 0.61 -0.61 -0.15 0.15 -12.07 12.01 #* <13, 7208 13.72%*
L12 4.78%+* -4,78%* 0.56 -0.56 10.28%+ -10.28%* Q.95%# -0,05%*
L13 A.51%* - 5] * -0.28 0.28 B R TG 0.28 -0.28
SE(Si) 119 0.73 2.51 2.06
(Sij-Ski) 169 1.03 3.55 201

SCA effects for all measured traits. 1.12 x SC.122 recorded desirable and significant SCA
values for ear length and diameter, rows ear™, grains row ', ear weight plant™ and yield
plant™. L& x SC.122 gave best results for earliness (silking date), ear diameter, rows ear™', ear
weight plant™ and yield plant™. L11 and L9 x Fioneer 30B51 showed desirable effects
towards earliness, high ear weight plant™ and yield plant™. None of entries recorded
desirable SCA effects with Pioneer 30B51 for ear length, ear diameter, rows ear™" and grains
row . Tt is interesting that the .11, 1.9, 1.5 and 1.8 are of prime importance for building new
maize hybrid combimng early flowering and yield characteristics when combined at both
optimal and late sowing dates.

Genetic Components

Estimates of genetic components, GCA (for inbred lines and testers) and SCA (for
toperosses) at each sowing date and combined over planting dates for all measured traits are
illustrated in Table 15. The results showed that, the magnitude of &, variance was higher
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Table 15: Estimates of genetic variance components for flowering traits, vield and its components of line x tester model evaluated

at two sowing dates and combined over dates

Daysto Daysto Ear Ear Ear 100 -grain  Grain

50% 509 diameter length  weight Rows  Grains weight vield
Estimated components tasseling  silling  (cm) (cm) plant™ ()  ear™" row”! (2) plant™ (g)
SD1
FGCA (lines) 3.87 -2.74 0.05 -0.22 -65.42 -0.14 -0.67 4.79 37.75
FGCA (testers) -0.68 4.83 0.01 -0.15 15095 0.08 -0.01 2.74 29.55
3 GCA (GCA average) 0.17 -0.01 0.003 -0.01 0.82 -0.005 -0.03 0.31 1.08
¥D (3CA) 11.69 15.92 -0.01 1.74 57192 0.56 8.24 5.82 389.306
contribution of lines 60.03 34.89 71.13 44.47 36.32 38.39 45.01 61.34 41.04
contribution of testers 1.2 16.83 9.17 0.87 1693 8.82 4.2 13.24 83
cont. of lines x testers 38.77 48.28 19.7 54.66 46.75 52.79 50.79 2541 50.66
sD2
3*GCA (lines) 2.18 1.01 0.01 -0.12 8.69 0.01 2.65 0.97 18.97
FGCA (testers) 10.62 -0.12 0.02 0.01 12 -0.03 0.44 02 5.81
3*GCA (GCA average) 04 0.05 0.001 -0.01 0.04 0 0.14 0.05 11
¥D (SCA) 9.7 293 -0.01 0.64 159.81 0.17 3.38 823 13233
contribution of lines 39.79 56.42 44.48 41.73 50.6 50.32 62.56 52.15 41.29
contribution of testers 3141 242 23.05 515 348 1.28 54 4.62 2.18
cont. of lines x testers 28.8 41.16 32.47 53.12 4592 48.4 32.05 43.23 56.53
Combined
3*f = &*GCA (Lines) 31 027 0.01 0.22 65.11 -0.07 1.15 3.62 70.56
¥m = BGCA (Testers) 1.74 113 0.02 0.03 -46.88 -0.08 0.73 1.74 1601
FGCA= ¥GCA aver. 1.92 1.01 0.02 0.05 3195 -0.08 0.79 1.99 447
3*fm = & SCA aver. 5.28 3.17 0.01 043 18.61 0.39 1.94 0.08 1765
¥f x Loc. = 8*GCA (L) x Loc -0.07 -1.14 0.01 -04 -93.48 0.006 -0.16 -0.73 -98.92
#m x Loc. 3*GCA (T) xLoc 3.22 1.23 -0.002 -0.09 12175 0.1 -0.51 -0.27 27.88
3*fm x Loc. = &*SCA x Loc 20.39 251 0.05 341 1178.7 0.93 17.3 2345 8525
3 GCA x Loc = ¥GCA 2.78 091 0.0004 -0.13 93.06 0.09 -0.47 -0.33 1097
aver.X Loc
3°SCA x Loc= &*SCA 20.39 251 0.05 341 1178.7 0.93 17.3 2345 8525
aver. X Loc
Contribution of lines 53.04 41.15 58.68 49.64 50.77 43.02 54.35 63.33 55.62
Conlfribution of testers 15.36 1435 20.27 3.03 7.07 1.84 6.97 12.52 273
Cont. of lines x testers 31.6 44.5 21.04 47.33 42.16 55.14 38.68 24.15 41.65

T: Denote testers, L: Inbred lines and SD: Sowing dates. Amy negative value of variances is considered to be equal zero
(Robinson et af., 1955)

than &, for all studied traits, except ear diameter at optimum, late and combined over dates.
In a study to characterize the genetic architecture of local and CIMMYT corn inbred lines,
Sofi and Rather (2006) recorded a significant effect due to progenies, lines, testers, crosses
and parents vs crosses for all traits except kernels rows ear™' where mean square due to lines
was not significant. This finding means a substantial variability in parental lines for these
traits.

There was a great role of variance due to GCA of lines in controlling days to 50%
tesseling, ear diameter, 100-grain weight and yield plant™ under optimum sowing. At late
sowing, GCA variance due to lines was predominant for days to 50% silking, yield plant™
and its components. The previous results are in partial agreement with that obtained by
Igbal et al. (2007) who found a great importance of dominance gene action in controlling
kernels row ™, kernels rows ear ' and 1000-grain weight. In contrast vield plot™, ear length
and diameter were under the additive gene effect.

The proportional contribution of lines was the lughest (tasseling date, ear diameter,
100-grain weight and yield plant™), followed by line x tester, whereas, the testers'
contribution was the least at optimum planting. With delayed sowing, only ear length and
yield plant™ were under the contribution of line x tester, where other traits were controlled
by lines. The previous finding i1s confirmed by the highest GCA values for lines compared
to testers and line x tester.
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Bello and Olaoye (2009) recorded a high gea/sca ratio and affirmed the preponderance
of additive type of gene action in determining grain yield and other agronomic traits. There
is a partial agreement with the present findings, which may be due to different breeding
materials or environmental variation.

The great contribution of lines in the total variation is an indication for the maternal
influence of the mbred lines on the mentioned traits. When data were combimed, the same
trend was obtained, since inbred lines ranked the highest in their contribution for all traits
except, ear diameter, days to 50% silking and rows ear™'. The present results were confirmed
with those obtained by Tassawar et al. (2007), who found a greater contribution of inbred
lines for ears plant™, anthesis-silking interval, maturity and seed vigor. While seed setting,
plant growth rate and yield plant" were more contributed by line x tester, whereas tester
contribution constituted the least parental mfluence. The same authors found a predommant
role of non-additive gene action for all measured traits on line x tester crosses and evaluated
under moderate temperature stress conditions.

The combined analyses showed alsc a greater values for 8 SCA X SD than 8GCA x SD
that were either negative or small for all measured traits. This result confirms the influence
of environmental conditions (high temperature, short growing season) on non-additive gene
effect than additive one. There was great influence of sowing date on 8. for flowering
characters, ear weight plant™, rows ear”' and yield plant™, which confirming the changing
of additive gene action for testers with different planting dates.

CONCLUSION

Changes 1n sowing date had a sigmficant effect on maize growth and yielding ability.
Late sowing resulted in means reduction of most traits. All measured traits were affected
significently by parents and crosses x SD interaction, meamng that their order differ with SD
change. The magnitude of 8., variance was higher than &°,., for the most studied traits,
at optimum, late and combined over dates. The proportional contribution of lines was the
highest followed by line x tester, whereas, the testers' contribution was the least both sowing
dates and combined over sowings. Some parents (L6, L7, L8 and L10) were identified for their
desirable GCA effects for grain yield plant™ and yield components, such lines are promising
for meorporation in hybrid formation to improver the aforementioned traits.
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