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COMBINING ABILITY OF NEW MAIZE YELLOW
INBRED LINES BY USING LINE X TESTER ANALYSIS

M. H.A. Ibrahim
Maize Research Section, Field Crops Research Institute, A.R.C. ,Giza

ABSTRACT

New eighteen yellow inbred lines of maize were top crossed with two
testers, i.e. line Gz 649 and S.C 52 at Sakha during summer season of 2003. The
36 top crosses and two checks (S.C 3080 and T.W.C. 352) were evaluated at
Sukha and Mallawy Agricuitural Research Stations during summer season of
2004. Mean squares due to locations were significant for all studied traits except
number of rows/ear. Mean squares due to crosses were also significant for all
studied traits except ear diameter, while, those due to crosses x loc, interaction
were significant for grain yield, plant height and ear height. Mean squares due
to lines were significant for all studied traits; those due to testers were
significant for grain yield, number of rows/ear, ear diamerer, ear length and
silking date and those due to lines x testers were significant for grain yield and
silking date. On the other hand, mean squares due to (lines x loc) and (testers x
loc.) interactions were significant for some traits, while those due to (Lines x
Testers x loc.) interaction were significant for grain yield only.

Both additive and non-additive gene action played important role in the
inheritance of different studied traits. The inbred lines Sk-6015/23, Sk-6015/24
and Sk-6015/28 exhibited positive and significant GCA effects for grain yield
and some of its components. The inbred lines Sk-6015/26 and Sk-6015/34
exhibited negative and desirable significant GCA effects for silking date
(towards earliness), while ,the lines Sk-6022/45, Sk-6023/49, Sk-6026/50 and Sk-
6026/52 showed negative and favorable significant GCA effects for plant and ear
heights (towards shortness). The tester inbred line Gz-649 had desirable
significant GCA effects for ear length, while, the tester 5.C 52 had desirable
significant GCA effects for earliness, ear diameter and number of rows/ear.
Four top crosses: Gz-649 x Sk-6015/28 (43.49 ard./fed.), Gz-649 x Sk-6015/35
(42.43 ard./fed.), S.C 52 x Sk 6015/23 (43.34 ard./fed.) and S.C 52 x Sk 6015/28
(44.57 ard./fed.) out yielded significantly the commercial hybrid S5.C-3080 (36.08
ard./fed.) for grain yield and some other traits. Also, six top crosses did not differ
significantly form the check hybrid T.W.C. 352 (34.74 ard./fed.) for grain yield
and most of agronomic traits. These crosses would be prospective, more fruitful,
resistant to late wilt disease and there for could be used in inaize Breeding
program.
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Top crosses.



INTRODUCTION

It is known that top cross procedure was first suggested by Davis
(1927) to test the superiority of inbred lines for hybrid development of
maize programs. Rawlings and Thompson (1962) concluded that a good
tester should have a narrow genetic base, low yielding or possess a
considerable number of homozygous recessive loci so that the masking
effects of dominance would be at minimum. Al-Naggar et al (1997) found
that the tester with the narrowest genetic base exhibited the highest genetic
variation in test crosses for most of the studied traits. Katta (1971) and Galal
et al (1987) reported the superiority of single crosses as narrow genetic base
testers. Som= investigators found that the estimates of additive genetic
variance were more important in the inheritance of grain yield i.e. Matzinger
et al (1959), El-Zeir et al (1993), Mostafa er af (1995), El-Zeir et al. (2000)
and Amer et al (2002), While, Lonngist and Gardner (1961), Mahmoud
(1996), Soliman and Sadek (1999), Ibrahim (2001), El-Shenawy et a/ (2003)
found the reverse. Furthermore, Soliman et al. (2001) and El-Morshidy et a/
(2003} found that the magnitude of 8 SCA x E interaction was higher than
that of 8 GCA x E interaction for most traits.

The objectives of this investigation were as follows:

. Evaluation of combining ability effects for 18 new inbred lines of maize.
Estimating the type of gene action controlling grain yield and other traits.
. Identifying the superior inbred lines and top crosses.

MATERIALS AND METHODS
Description of used inbred lines in this study

[WE I U

New eighteen yellow maize inbred lines of different genetic sources
i.e. Sk-6015/23, Sk-6015/24, Sk-6015/26, Sk-6015/28, Sk-6015/34, Sk-
6015/35, Sk-6015/37, Sk-6015/39, Sk-6105/42, Sk-6015/43, Sk-6022/44,
Sk-6022/45, Sk-6022/46, Sk-6023/47, Sk-6023/48, Sk-6023/49, Sk-6026/50
and Sk-6026/52 were used in this study (Table 1). These inbred lines were
developed at Sakha Agricultural Research Station .The inbred line Gz-649
having the narrowest genetic base and S.C 52 having a narrow genetic base
were used as testers to produce thirty six top crosses during the summer
season of 2003. The thirty six top crosses plus two different checks (S.C
3080 and T.W.C.352 were evaluated under two different locations (Sakha
and Mallawy Agricultural Resecarch Stations) during summer season of
2004.



Table 1. Inbred iines used in this study and their pedigree.

No. Inbred Line Pedigree.
1 SK. 6015/23 L-121xS8k.7266/1-1-2
2 SK.6015/24 L-121x8k. 7266 /1-1-2
3 SK. 6015/26 L-121xSk.7266/1-1-2
4 SK. 6015/28 L-121xSk 7266/1-1-2
5 SK. 6015/ 34 L-121xSk.7266/1-1-2
6 SK. 6015/ 35 L-121x5k 7266/1-1-2
7 SK. 6015/37 L-121x5k 7266/1—-1-2
8 SK. 6015739 L-121xSk.7266/1-1-2
9 SK. 6015/ 42 L-121x Sk 7266/1-1-2
10 | SK.6015/43 G.538474-3

11 SK. 6022/ 44 G.5384/4-3

12 [ SK. 6022 /45 G 5354/4-3

13 SK. 6022/ 46 G.5384/4-3

14 SK. 6023 /47 EXP.9372/7-2

15 SK. 6023 /48 EXP.9372/7-12

16 SK. 6023 /49 EXP.9372/7-2

17 SK. 6026 /50 G.639xSk.6241/2-9

13 | SK.6026/52 G. 639 x Sk.6241/2-9

A Randomized Complete Block Design (RCBD) was used with four
replications in each location. The plot size was one row 6 m long and 80 ¢cm
apart with 25 c¢m between hills. All agronomic operations were done
according recommendations during summer season of 2004.

Measured data

The data were measured on: silking date (days from planting to 50%
silking), plant height(cm), ear height (cm), resistance to late wilt disease,
grain yield (ard./fed.) adjusted to 15.5% grain moisture content, ear length
(cm), ear diameter (cm), number of rows/ear, number of kernels/row and
resistance to iate wilt (%). '

Analysis of variance

The analysis of variance of RCBD for each location and across the
two locations was performed according to Steel and Torrie (1980).
Combining ability analysis was computed using the line x tester procedure
suggested by Kempthorne (1957). Combined analysis between the two
locations was done based on the homogeneity test.
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RESULTS AND DISCUSSION

Combined analysis of variance for the nine studied traits across the
two locations (Sakha and Mallawy) is shown in Table (2). Mean squares due
to locations were significant for all studied traits except number of rows/ear
indicating that these traits differed from one location to another. This result
agreed with that reported by El-Zeir er al (2000), Amer ef al (2002) and
Ibrahim et af (2004). Mean squares due to crosses were highly significant
for most traits except resistance to late wilt disease and ear diameter. Also,
mean squares due to crosses x loc. interactions highly significant for grain
yield, plant and ear heights, while, for other traits were not significant.

Table 2 .Combined analysis of variance for nine traits across Sakha and Mallawy
locations.

Mean squares

8.0.¥, df | Sitking | Plant Ear [Resistance[ Ear (e .| No.of f Noof Grain
Date Height ; Height |to late wilt] length rows/ear |kernels /row| vield
Locations (loe.)] 1 | E52.10%+ [3165.66%* | 5995.1** | 44.52*% | 9.42++| 39.01** 1.02 74.51%% | 5L16*
Repsfocations | 6 16.50 870.74 | 669.51 107 2381 0.62 .63 16.81 18.04
Crosses (Cr) 35 7.37%* | 352.86** | 270.03** 315 13.26%* (.20%* B.67%%{ 3226** [333.34%*
IC x Loc 35 133 304.01%* {194.20%* 2.18 1.78 0.12 .54 13.67 133.83%*
rror 10 1.36 122.92 63.43 2.53 1.05 0.06 0.84 813 11.27
V. % 1.81 4.04 5.04 1.60 5.01 4.45 571 6.85 10.31

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

Mean squares due to lines, testers and their interactions across two
different locations (Sakha and Mallawy) are presented in Table (3). Mean
squares due to lines exhibited highly significant differences for most studied
traits except resistance to late wilt traits which was significant only. Mean
squares due to testers were highly significant for grain yield, number of
rows/ear, ear diameter, ear length and silking date but were not significant
for the other traits. Mean squares due to lines x testers interaction were
highly significant for grain yield and silking date, mean squares due to lines
x loc. interaction were significant for grain yield, plant and ear heights and
resistance of late wilt, those due to tester x loc. interaction were significant
for ear diameter, ear length, plant height, ear height and silking date while
mean squares due to lines x testers x loc. interaction were not significant for
all traits except grain yield trait.



Table 3. Mean squzres due to lines, testers and their interactions across two locations

(Sakha 2nd Mallawy).
Mean squares J
Silking | Plant Ear Resistance Eer Ear No. of No.of [Grain yield!
S.0.v. dF | Date | height | height | to late wilt | Length | diameter | rows/ear {kernels /row|
Lines (L} 17 | 8.34** | 605.45%* | 462,834 4.19 19.274*]  0.20%% | 10.65%* | 44.80%+ |52]1.11**
[Testers (T) 1 [49.174% 106,34 9.75 4,50 81.28+*]  125** | BT.78% 5.56 5778
LxT 17 3951 114,77 92,53 203 3.28 0.13 203 1.3 161.78**
L x foc. 17 2.34 | 525.84*%*|329.16%* 320 1.63 0.11 0.60 20.54 136.72**
[T x loc. 1 3,34 | 850.56%* [169.49** 4,50 15.32 0.08 1.53 172 1.00
L xTx loc. 17 0.20 50,03 60.70 1.02 1.3 0.10 0.43% 1.54 138.75*
yror 110 136 122.92 63.43 2.53 1.05 .06 0.84 8.23 11.27

Mean performances for the nine studied traits of 36 top crosses
across two different locations are given in Table (4). Four top crosses Gz-
649 x Sk 6015/28 (43.49 ard./fed.), Gz-649 x Sk-6015/35 (42.43 ard./fed.),
S.C 52 x Sk-6015/23 (43.34 ard./fed.) and S.C 52 x Sk-6015/28 (44.57
ard./fed.) out-yielded significantly the check hybrid S.C 3080 (36.08
ard./fed.) for grain yield and some other traits. Moreover, six top crosses did
not differ significantly from the check hybrid T.W.C. 352 (34.74 ard./fed.)
for grain yield and some other traits and therefore could be recommended to
use in maize breeding program.

Estimates of variance for general (8° GCA) and specific (5° SCA)
combining ability and their interactions with the two locations are shown in
Table (5). The results exhibited that the values of 8 SCA were higher than
those of 8 GCA for grain yield, number of kernels/row and resistance of
late wilt disease , while, 8* GCA was higher than 5*SCA for silking date,
plant and ear heights and ear length. This indicated the importance of both
additive and non-additive genetic variance in the inheritance of these studied
traits. On the other side, the values of the 8 GCA x loc. interaction were
higher the &> SCA x loc. for silking date, plant and ear heights, ear length
and number of kernels/row. This result showed that the additive gene action
was more influenced and interacted by locations than non-additive gene
- action, while, the non-additive gene action was more sensitive to locations
(environmental conditions) than additive gene action for grain yield,
resistance to late wilt disease and number of rows/ear. These results were
similar to those reported by Amer et af (2003).



Table 4. Mean performance of 36 top crosses for the mine traits of maize combined
across two locations (Sakha and Mallawy).

Silking| Plant | Ear | Resistance | Ear Ear No.ef | No.of |Grain
Top crosses date | height [height|to late wilt|length| diameter |rows /ear| kernels | yield
frow
G649  x SK-6015/23 | 64.75 | 277.50 | 156.75 1H0.00 22.28 55 143 4112 35.05
Gz-64%  x SK-6015/24 | 64.63 | 276.75 | 159.00 160.00 21.88 5.3 14.5 44.13 A )
Gz-649  x SK-6105/26 | 63.63 | 27538 [ 159,50 109.00 20,65 5.3 15.1 41.00 29.35
Gz-649  x SK-6105/28 | 64.25 | 287.63 ;170,88 100.00 213,28 5.5 15,5 14.55 36.16
Gz-64%  x SK-6105/34 | 64.00 | 276,13 [ 162,13 98.50 21,18 5.2 16.5 44,75 43.49
Gz-649  x SK-6105/35 | 65.13 | 276.88 | 164.75 100.00 21,55 5.3 15.7 45,18 42.43
G649  x SK-6105737 | 64.25 | 284.25 [ 167.00 100.00 21.58 5.0 15.1 41,73 30.10
Gr-64%  x SK-6105/3% | 64.25 | 276.75 | 159.25 99.50 22.03 5.5 15.5 42.25 30.42
Gz-64%  x SK-5105/42 ¢ 6600 | 284.63 | 165.13 100.00 21.58 5.4 16.3 42.49 33.29
G649 x SK-6016/34 | 6575 | 180.00 | 166.38 100.00 21.48 55 16.4 45.00 29.94
Gz-64%  x SK-6022/44 | 64.75 | 269.38 [ 154.88 98.96 21.23 52 16.2 42.45 32.64
Gz-649  x SK.6022/45 | 64.75 | 268.38 | 151.25 29.00 20.73 5. 15.4 43,05 29.37
Gz-649  x SK-6022/46 | 64.38 | 270.33 {15613 99.50 20.76 5.4 17.6 42,43 29,39
Gz-64%  x SK-6023/47 ; 65.38 | 265.00 | 148,00 100.00 20.90 51 15.5 43,08 34.14
Gr-649  x SK-6023/48 | 64.63 { 273.25 | 157.13 100.00 21.20 5.2 15.7 40.50 3277
Gz-64%  x SK-6023/49 | 64.63 | 267.38 | 149,75 100.90 20,15 52 16.1 38.63 33.91
Gz-649  xSK-6026/50 | 65.38 | 260,75 | 147.63 98.00 £7.90 5.0 14.3 36.45 18.04
Gz-649  x SK-6026/52 | 66.88 | 161.13 | 147.75 97.00 17.70 4.7 14.0 37.23 14.43
S.C52  xSK-601523 { 63.25 | 275.75 | 155.75 100.00 20.61 55 15.0 41.30 35.68
S.C52 xSK-601524 | 63.78 | 275.13 | 157.88 100.00 20.35 5.5 16.0 45.65 43.34
S.C52  xSK-6105/26 | 62.75 | 170.88 [152.25 100.00 20.50 5.6 16.0 42.40 3423
S.C52 x SK-6105/28 | 63.88 | 286.13 | 163.25 100.00 21.93 5.4 16.3 43.93 44.57
S.C52  xSK-6105/34 | 62.50 | 273.13 [ 162.75 99.50 19.53 52 16.2 40.70 28.75
S.C52 x SK-6105/35 | 63.00 | 270.88 | 160.00 99.00 20.35 54 173 41.80 37.22
5.C52 x SK-6105/37 | 63.50 § 28113 [161.00 99.50 21.00 54 177 42.15 35.97
S.C52 xSK-5E05/39 | 63.25 | 282.88 | 162.38 99.50 21.33 58 17.0 41.23 32.40
S.C52  xSK-6105/42 | 64.75 | 283.63 | 165.88 100,00 21.19 5.4 17.3 43.98 29,78
5.C52 xSK-6016/34 | 62.25 | 22825 | 164.38 100,00 20,05 56 17.0 42,75 34.28
8.C52 x SK-6022/44 | 65.25 | 276.75 | 158.38 100.00 18,68 54 17.2 40,10 27.92
S.C52 x SK-6022/45 | 64.63 | 16538 | 151.25 99.00 18.93 5.5 17.6 41.15 17,20
S.C52  xSK-6022/46 | 65.50 | 275,13 | 157.88 106,00 18.70 5.4 18.1 41.40 34.20
S.C52 xSK-6023/47 [ 6538 (| 275.00 | 15588 100,060 19.80 5.3 16.1 41.25 1591
5.C52 xSK-6023/48 | 64.50 | 272.38 | 156.13 100,00 19.83 53 16.3 40.23 36.73
S.C52 xSK-6023/49 | 64.25 | 26930 | 155,50 100.00 18.93 55 18.2 39.75 34.77
5052  xSK-6026/50 | 63.13 | I70,88 | 154.50 99.50 19.14 33 155 41.18 24.09
S.C52 xSK-6026/52 | 64.00 | 271.00 [ 154.88 99.00 18.49 52 154 4.085 24,71
Average 64,42 | 274.56 | 158.17 99.62 2043 54 16.1 41.88 3L
15.C. 3080 64.00 | 266.88 | 151.13 100.00 19.24 5.7 15.2 43.53 36.08
IT.W.C 352 64.25 | 281.38 | 166.25 100.00 19.66 5.7 16.1 39.73 34,74
L.3.D. 0,05 1.14 10.87 7.81 1.56 1.00 0,24 0.50 1.81 329
0.01 1.50 1430 | 10,27 2.05 1.32 0.32 1.18 3. 70 4.33

Table 5. Estimates of variance

ability and their interaction with locations.

of general (8°GCA) and specific (8°SCA) combining

Silking Plant Ear Resistance | Ear Ear No. of No. of Grain
Yariances date beight height | of late wilt |length| diameter | kernels/ | vyield
. rows fear
(%) raw
5* GCA 0276 | 4963 # | 0940 4 | 0040 ¥ | 04961 0003 0.607 00508 | 2470
52 SCA 0.201 | -2.638 # | -0.660 ¥ | -0.395 # [0203] 0.003 0.17% {.095 3133
? GCA/BISCA 1.373 1.881 1.424 0.104 2,443 1.000 3.391 -0.526 0.788
5 GCA xloc. 0.066 15.954 4. 17 0.098 CIs3l 0009 [-0035 A GHOZ L1747 R
F SCA 3 loc. .29 #; -18.223 # G.683 0.378 0.020 0,010 0,398 0173 4 | 31876
:GCA zieet 5°5CA yloc, | 0228 875 6.505 0.551 9.100) 0.900 -0.083 323 R3S

# Variance estimate preceded by negative sign is considered zero.
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Estimates of general combining ability effects for 18 new inbred
lines and two testers across two locations (Sakha and Mallawy) are given in
Table (6).Significant and desirable GCA effects were shown by seven inbred
lines (Sk-6015/23, Sk-6015/24, Sk-6023/28, Sk-6015/34, Sk-6015/35, Sk-
6023/48 and Sk-6023/49 ) for grain yield ; four inbred lines (Sk-6015/24,
Sk-6105/28, Sk-6105/35 and Sk-6016/34 ) for number of kernels /row, five
inbred lines (Sk-6105/42, Sk-6016/43, Sk-6022/45, Sk-6022/46 and Sk-
6023/49) for number of rows/ear ; five inbred lines (Sk-6015/23, Sk-
6015/24, Sk-6105/28, Sk-6105/39 and Sk-6105/42) for ear length. On the
other side, desirable significant GCA effects were exhibited by two inbred
lines (Sk-6026/50 and Sk-6026/52) for resistance to late wilt disease; two
inbred lines (Sk-6105/34, Sk-6026/52) for ear diameter; four inbred lines(
Sk-6105/26, Sk-6105/34, Sk-6105/37,Sk-6105/39 ) for silking date (towards
earliness) ,while, four inbred lines (Sk-6022/45, Sk-6023/49, Sk-6026/50
and Sk-6026/52) showed negative and favorable significant GCA effects for
plant and ear heights (towards shortness). These inbred lines could be used
in hybrid breeding program to produce new high yielding crosses. On the
other hand, high desirable GCA effects for the testers were obtained from
the line tester Gz-649 for ear length, the tester S.C 52 for silking date
(towards earliness) and number of rows/ear. Ali and Tepora (1986),
Mahmoud (1996) and Al-Naggar et al (1997) reported that most efficient
testers for yield and its components were inbred lines which had the
narrowest genetic base and the lowest yield potential.

Estimates of specific combining ability effects for 36 top crosses
across two different locations (Sakha and Mallawy) are shown in Table (7).
The results exhibited that the best SCA effects were observed in eight top
crosses 1.e., (Gz-649 x Sk-6015/34), (Gz-649 x Sk-6015/33), (Gz-649 x Sk-
6022/44), (Gz-649 x Sk-6023/47), (S.C 52 x Sk-6015/23), (S.C 52 x Sk-
6015/37), (5.C 52 x Sk-6026/50) and (5.C 52 x Sk-6026/52) for grain yield;
two top crosses 1.e.,(S.C 52 x Sk-6026/50) and (S.C 52 x Sk-6026/52) for
number of kernels and ear length ; two top crosses i.e.(Gz-649 x Sk-
6105/34) and (S.C 32 x Sk-6105/37) for number of rows /ear. While, some
top crosses exhibited negative and desirable SCA effects i.e., (Gz-649 x Sk-
6022/46) and (S.C 52 x Sk-6026/52) for silking date towards earliness and
(Gz-649 x Sk-6026/52) for ear diameter. These results exhibited that the line
tester Gz-649 was the best tester for estimating combining ability of the
inbred lines for grain yield and some other traits.
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Table 6 .Estimates of general combining ability effects for 18 new inhbred lincs and 2
testers across two locations (Sakha and Mallawy).

Resistance No. of .
. Silking Plant . - Ear Ear No. of Grain
Inbrd lines or testers date height Ear height ofla:e wilt length | diameter | rowsfear kerneis yield
(%) frow
[nbred lines
SK-60615/23 -0.441 2.045 -1.892 0.403 0.976** 0.108 | -1.135%* | -0.701 | 2.997**
SK-6015/24 -0.254 1.358 0.295 0.403 0.601* 0045 | -LO10** | 2.674** | 8.809**
SK-6105/26 -1.254** | -1.455 -2.267 0.403 0.226 0045 | -0.510*% [ -0201 | -0.691
SK-6105/28 -0.379 | 12.295%* [ 8.920** 0.403 2.101** | 0045 -0.135 | 2.299** | 8.122**
SK-6105/34 191 b 0045 4.295* 0.597 -0.274 | -0.142* | 0.240 0.799 [ 3.747**
SK-61058/35 -0.379 -0.705 4.233* -0.097 6.413 -0.017 0.365 LeIL* | 7.434**
SK-6105/37 -0.566 8.108** | 5.858** 0153 0.726 -0.080 0.302 -0.0i4 0.622
SK-6105/3% -0.691 5.233 2.670 -0.097 1.226%* 0.108 0.177 -.076 -0.87% .
SK-6105/42 0,934 | 9.545%* | 7.358%* 0.403 0.976** | 0.170** ) 0.615** | 1.236 | -0.87%
SK-6016/34 1.059** | 4545 | 7.233** 0.403 0.101 1 0070+ | .615%* | 2.049** | -0.254
SK-6022/44 0.559 -1.517 | -1.517 -0.097 -0.587* | -017 0.427 0514 | -2.004*
SK-6022/45 0.247 -7.705* | -6.892* -0.597 [ -0.712%* | -0.017 | 0.490* | 0236 | -4.066**
SK-6022/46 0.497 -1.830 -1.142 0.153 -0.712** [ 0.045 | 1.615%* | 0.049 -0.691
SK-6023/47 0.934** | -4.580 | -6.205** 0.403 -0.024 0.045 -0.385 | 0299 |-2.316%
SK-6023/48 0.122 -1.767 -1.517 0.403 0.163 -0.080 | -0.010 | -1.514* | 2.309**
SK-6023/4% -0.004 | -6330% | -5517* 0.403 -0.899** | -0.080 | 0.990** [.2.264** | 1.934*
-11.316**
SK-6026/50 -0.191 | -8.767** { -7.080** [ -0.847* | -2.024**} -0.080 |-1.323**|.3.139**
-12.879**
SK-6026/52 0.998** | -B.517** | -6.830** | -1.597** | -2.24*% |-0.267** |-1.323%* | -2.826**
[Testers
Gz 649 0.413** | -5.608 -0.184 -0.125 0.531%* [ -0,066** | -0.552** | (.13% |} -0.448
S.C. 52 -0.413** | 0.608 0.184 0.125 -0.531** | 0.066** | 0.552** | -0.139 | 0.448
{L.S.D.;; lines 0.05 0.57 5.43 3.90 0.78 0.50 0.12 0.45 1.41 1.64
0.01 0.75 7.15 5.14 1.03 0.66 0.15 0.59 185 216
L.S.D g-g; 0.05 0.81 7.68 5.53 1.10 0.71 .17 0.63 1.9% 2.38
0.01 1.06 10.11 7.28 1.45 0.93 0.22 0.84 2.62 3.13
L.S.D.iTesters 0,05 0.19 1.81 1.3¢ 0.26 0.17 0.04 0.15 0.47 0.55
0.01 0.25 2.38 1.71 0.34 0.22 0.05 020 0.62 0.72
1.5.D gi- g; 0.05 0.38 362 2,60 0.52 0.33 0.08 0.30 0.94
0.01 0.50 4,77 3.42 0.68 0.44 0.11 0.39 1.23




Table 7. Estimates of specific combining ability effects for 36 top-crosses across two
locations (Sakha and Mallawy).

. Resistance No, of N
Silking t Plant Ear h Ear Ear No.of | Gram
Top crosses date height | height 10 Iz:z)\\'llt length | diameter [rows /ear L?:::‘,is yield
Gz-64%  x SK-6015/231 0.337 1.483 0.684 0.125 0.281 0.066 0.302 | -0.326 [ 0.198
Gz-649 x SK-G015/24] 0.024 1.420 0.747 0.125 0.156 0.003 -0.323 | -0.701 | -1.740
Gz-649  x SK-6105/26| 0.240 2.858 3.809 0.125 -0.469 | 0.003 0.052 | -0.826 | -1.865
Gz-649 x SK-6105/28] -0.226 1.358 3.997 0.125 0.156 0.128 0.177 0.171 |-3.802%*
Gz-649 x SK-6105/34] 0.337 2.108 -0.128 -0.375 0,281 0.066 | 0.677% § 1924 [ 7.823**
Gz-649  x SK-6105/35| 0.649 3.608 2.559 0.625 0.094 0059 | -0.198 1611 | 3135
Gz-649 x SK-6105/37| -0.038 2.170 3.184 0.375 -0.219 0.122 | -0.760* | -0.389 | -2.427*
Gz-649  x SK-6105/39 0.087 22,455 | -1.378 0.125 -0.094 0.066 -0.135 | 0424 | <0582
Gz-649 x SK-6105/42| 0.212 1.108 -0.191 0.125 -0.344 | 0128 0.177 | -0.889 | 2313
Gz-649  x SK-6016/34| -0.163 1.483 1.184 0.12% 0.156 0.002 0.302 0.224 | -1.582
Gz-649  x SK-6022/44( -0.663 23180 | -1.566 -0.375 0.719 | -0.659 | -0.010 | 0986 | 2.823*
Gz-649  x SK-6022/45] -0.351 1108 0.184 0.125 0.344 | -0.059 | -0.448 | 0.861 1.635
Gz-649  x SK-6022/46| -0.976% | -1.767 | -0.691 0,125 0.469 0.128 0.302 0424 | -1.9%0
Gz-649  x SK-6023/47| -0.413 -1.392 | -3.753 0.125 0,156 0.003 0.302 0.674 | 4635+
Gz-649  x SK-6023/48] -0.351 1.045 0.684 0.125 0,094 0.003 0.302 | -0.014 | -1.49%
Gz-649  x SK-6023/49] -0.226 0.267 | -2.091 0.125 0.156 0.003 | -0.448 | -0.264 0.10
Gz-649  x SK-6026/50( 0.712 1455 | -3.253 -0.625 ) -LO94*F ] 20,122 | -0.135 | -2.514% | -2.615%
Gz-649  x SK-6026/52] 1.024 -1.330 | -3.378 -0.875 -0.844 | -0.181* | -0.135 | .2.076% | -4.552%*
S.C52 xSK-6015/23] -0.337 -1.483 | -0.684 -0,125 -0.281 | -0.066 [ -0.302 | 0326 | -0.198
S§.C52  xSK-6015/24] -0.024 21420 | -0.747 -0.125 -0.156 | -0.003 | 0323 0,70k 1.740
S.C52  xSK-6105/26] -0.024 -2.858 | -3.809 -0.125 0469 | -0.603 | -0.052 | .826 1.865
$.C32  xSK-6105/28| 0.226 -1.358 | -3.997 -0.125 0456 | -0.128 | -0.177 | -0.k74 | 3.802%*
S.C52  xSK-6105/34] -0.337 22,108 0.128 0.375 -0.281 | -0.066 | -0.677 | -1.924 [-7.823%*
S.C352  xSK-6105/35( -0.649 -3.608 | -2.53% -0.625 -0.094 0.059 0,198 | -1.611 |-3.135%*
S.C32 xSK-6105/37| 0.03% 22170 | -3.184 -0.375 0,219 6.22 ¢.760% [ 0389 | 2427
§.C52  xSK-6105/39] -0.087 2.455 1.378 -0.125 0054 : -0.066 | 0.135 | -0.424 | 0.552
S.C52 xSK-6105/42) -0,212 -1.108 9,191 0125 0.344 | -0.128 | -p.177 | 0889 | -2.323
8.C32 xSK-6016/34| 0.163 <1483 | -1.184 -0.125 -0.156 | -0.003 | -0.302 | -0.928 [ 1532
S.C52  xSK-6022/44| 0.663 3.180 1.566 0.375 0.719* {0,059 0.10 A.986 | -2.823*
S§.C32 xSK-6022/45, 0,351 2108 1 -0.184 -0.125 0,344 0.039 0.448 | -0.861 | -L635
S.C52  xSK-6022/46] 0.976* 1.767 0.691 0.125 -0.469 | -0.128 | -0.302 | -0.424 | 1990
S.C32 xSK-6023/47| 0.413 4.392 3753 -0.12%5 0156 | -0.003 | -0.302 | -0.674 |-4.635%*
S§.C52 xSK-6023/48] 0.351 -1.045 | -0.684 -0.125 0.156 | -0.003 | -0.302 | 0.014 1.490
S.C52  xSK-6023/49] 0.226 0.267 2.691 -0.125 -0156 | -0.003 0.448 0.264 -0.10
8.C352 xSK-6026/50| -0.712 4.455 3.253 0.625 1094~ | 9.122 0.135 | 2.514* | 2.615%
S.C52  x SK-6026/52] -1.024**; 4.330 3.378 0.875 0.844* | 0.184* 0.135 | 2.076* [ 4.552%*
L.S.D.g; 0.05 0.80 7.68 5.52 1.10 0.71 0.17 0.64 202 2.33
0.01 1.06 10.11 7.26 145 0.93 0.22 0.84 2,65 3.06
1.5.D.5, — 5 0.05 1.14 10.87 7.81 1.56 1.00 0.24 0.90 2.81 3.29
N1 251 1430 | 1927 2.05 132 0.32 1.18 370 4.33
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