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ABSTRACT

Eighteen new white inbred lines of maize were top crossed to three
testers, i.e, line SK 7001/8, S.C SK 17 and Giza 2 at Sakha in 2002 season. The
54 top crosses and two cheeks were evaluated at Sakha and Gemmeiza
Agricultures Research Stations in 2003 season. Significant differences were
detected beiween the two locations for all the studied traits except nuiber of
kernels/row. Mean squares due to lines, testers and line x fester interaction were
significant for all traits except car diameter for lines, resistance to late wilt discase
for testers and car length, no.of rowsfear, no.of kernels/row and 100- kernel
weight for lines x testers interaction. The additive type of gene action was more
important than non-additive type of gene action in inheritance of all studied traits
except ear position and ear diameter. The inbred lines SK 7/2, SK 7/15 and SK
7/28 exhibited positively and significant GCA effects for grain yield and
resistance of late wilt disease. Also, inbred lines SK 34/7, SK 34/17, SK 34/19
and SK 34/20 had negatively and significant, GCA effects for silking date and
plant height towards, earliness and short plants. Whereas, the tester inbred ling
SK 7001/8 had desirable significant GCA effects for short plant and ear position.
While, the tester SC SK 17 had desirable significant GCA effects for earliness,
short plant, grain yield, e¢ar length and ear diameter. Giza 2 as a tester had downer
favorabte genes for no.of rows/car and 100- kernel weight (g). Two single crosses
i.e. SK 7/15 x SK 7001/8 (37.62 Ard/Fed) and SK 7/28 x SK 7001/8 (36.22
Ard/Fed) were significantly superior than the commercial SC 10 (33.40 Ard/Fed)
for grain yield and most agronomic traits. Also, three TWC i.e. 8C 8K 17x SK
7/2 x (37.41 Ard/Fed), SC SK 17x SK7/15 (37.07 Ard/Fed) and SC SK 17x SK
7/28 (35.26 Ard/Fed) were significantly superior than the commercial TWC 310
{32.30 Ard/Fed) for grain yield and most agronomic traits. These crosses would
be prospective and more efficiency to be used in maize breeding programs

INTRODUCTION

Egyptian national maize research program has an optimistic io
increase the national production of maize through the development of new high
yielding hybrids with resistant to late wilt disease. Allison and Curnow (1966)
defined the best tester as one that capable of giving higher maximum grain yield
of its top cross. Production a high yielding maize hybrid is based mainly on
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development of better inbred lines Jenkins (1978), El-Hosary {1985) concluded
that testers of broad genetic base are more efficient than those of narrow genetic
base for the evaluation of GCA of maize. Liakat and Tepore (1986) used four
types of tester which were open- pollinated variety, three way cross hybrid, single
cross hybrid and «n inbred line for evaluating the combining ability of 19 inbred
lines, they concluded that the inbred tester which had the narrowest genetic and
lowest yield potentiality although it gave maximum genctic variation in the top
crosses progenies for must traits. This results indicated that inbred lines
considered as effective tester for evaluating inbred lines. Moreover numerous
investigators suggested that the estimates of additive genetic variance played an
important role than non-additive genetic variance in the inheritance of grain yield,
ear position, no.of rows/ear, no.of kernels/row and resistance to late wilt discase.
Mahmoud (1996), Soliman and Sadek (1999), El-Shenawy ef al., (2003) and
Mosa et al., (2004). While Lonnquiest and Gardener (1961), Shehata and Dhawan
(1975), and Mosa (2001) found that the non- additive genetic variance was more
important than additive genetic variance in the inheritance of grain yield.
Matzinger ef al., (1959), Mostafa ef al., (1995), Mahmoud (1996) and El-Zeir et
al., (2000) found that GCA x environment interaction was significanily larger
than SCA x environment.

The main objectives of this investigation were as follows.
1- To estimate combining ability for 18 new inbred lines of maize in top crosses
with three testers under two locations.
2- To determine the important types of gene action.
3- To identify the superior top crosses to improve the yielding ability in maize
breeding programs.

MATARIALS AND METHODES

The material used in this study were 18 new white maize inbred lines of
diverse genetic origin i.e. SK7/1, SK 7/2, SK 7/3, SK 7/4, SK 7/5, 8K 7/6, SK
34/7, SK 34/8, SK 34/9, SK 7/14, SK 7/15, SK 34/16, SK 34/17, SK 34/18, SK
34/19, SK 34120, SK 7/28 and SK 34/29. These inbred lines were developed at
Sakha Agriculture Research Station. Inbred line SK 7001/8, promising single
cross SK 17 and variety Giza 2 were used as testers. In 2002 growing scason a top
crossed-mating system was carried out among 18 inbred lines and three testers
according to Kempthorne procedure, (1957).

In 2003 growing season the resulting 54 top crosses and the two checks
i.e. SC 10 and TWC 310 were evaluated in the two locations, at Sakah and
Gemmiza Agricultural Research Stations. A Randomized Complete Block Design
(RCBD) was used with four replications in each location. The plot size consisted
of one row 6 m long and 80 cm apart with 25 cm between hills. All agronomic
field operations were practiced as usual with ordinary field maize cultivation.
During the growing season and at harvest, in both experiments locations data on
the following traits were measured: silking date (days from planting to 50%
emeragence silking). plant height (cm), ear position (cm), resistance of late wilt
disease, grain yield (Ard/Fed) adjusted to 15.5% grain moisture content, ear
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length {cm), ear diameter (cm), number of rows/ear, number of kernels/row and
100- kernel weight (g).

The analysis of variance for each location and over 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 among the two locations was done based on the homogeneity
test.

RESULTS AND DISCUSSION

Mean squares of the combined data over two locations for the ten
studied traits are shown in Table (1). Mean squares of locations (Loc.) were
significant for all the studied traits except no.of kernels/row. Mean squares due to
lines (L) and testers (T) were highly significant for all traits except testers mean
square for resistance to late wilt disease and lines mean square for ear diameter
such results indicated a wide range of variability among both parental lines and
testers. It is clear that the mean squares due to testers were much higher than
those of inbred lines for most traits, Mean squares due to line x testers (L x T)
interaction were highly significant for silking date, plant height, ear position,
resistance of late wilt disease, grain yield and ear diameter, indicating that the
parental lines performed differently according to the type of tester to used.. Many
investigators reported significant mean square i.¢.lines,testers and lines x testers
interaction in growth, yield and yield components traitsi( Ashish and Singh
(2002), Duarte et a/., (2003) and Mosa et al., (2004}). Mean squares for (L x Loc)
interaction were significant for all traits except, ear diameter and 100 kernel
weight, while mean squares for (T x Loc) and (L x T x Loc) interactions were not
significant for all traits except of {T x Loc) for plant height, grain yield and no.of
kernels/row and (L x T x Loc) for plant height, ear position and grain yield.

Mean performance for the studied traits of 54 top crosses over two
locations are given in Table (2). The results showed that the two single crosses
SK 7/15 x SK 7001/8 (37.62 Ard/Fed) and SK7/28 x SK 7001/8 (36.22 Ard/Fed)
were significantly superior than the commercial SC 10 (33.40 Ard/Fed) for grain
yield and most agronomic traits. Moreover eight single crosses did not differ
significantly from the check variety SC 10.Also three TWC i.e. SC SK 17x 8K
7/2 (37.41 Ard/Fed), SC SK17 x SK 7/15 (37.07 Ard/Fed) and SC SK 17 x SK
7/28 (35.26 Ard/Fed) were significantly superior than the commercial TWC 310
(32.30 Ard/Fed) for grain yield and most agronomic traits. These desirable and
promising genetic materials could be used in maize breeding programs for
improving yielding ability and other agronomic traits.

Estimales of variance for general and specific combining ability
(K*GCA, K*SCA) and their interactions with locations are shown in Table (3). The
results exhibited that K’\GCA was higher than k*SCA for all studied traits except
ear position and ear diameter. This results indicated that the additive type of gene
action was more important than non-additive type of gene action in inheritance of
all studies traits except ear position and ear diameter. This results are in
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agreement with that obtained by Matzinger et al., (1959), Mostafa et al., (1995),
Mahmoud (1996) Solitnan and Sadek (1999) and Amer ef al., (2002). On the
other hand, the magnitude of the interaction for k’SCA x location was markedly
higher than those of k*GCA x location for plant height, ear position, resistance of
late wilt and grain yield. While reverse results were obtained for other studied
traits, these results indicated that ihe non- additive gene action was more sensitive
to environmental differences than additive gene action for those traits. Similar
results were obtained by Nawar and Eil-Hosary (1984), Mahmoud (1996), Mosa
(2001) and Amer et al., (2002)for grain yield.

General combining ability effects for the 18 inbred lines and three testers
over two locations are given in Table (4). Significant and disarable GCA effects
for grain yield, were detected of inbred lines SK 7/2, SK 7/4, SK 7/6, 8K 7/15,
SK 7/28 and SK 34/29, These lines could be used directly in hybrid breeding
programs after many yield trial test. Inbred lines SK 34/7, SK 34/19 and SK
34/20 had the highest negative (favorable) and significant GCA effects for silking
date and plant height towards, earliness and short planis. Also, the best inbred
lines for GCA cffects was detected for inbred line SK 34/8 for resistance of late
wilt, SK 34/16 for ear length, SK 7/5 for ear diameter, SK 7/1 for no.of rows/ear,
SK 7/28 for no.of kernels/row and SK 7/15 for 100 kernel weight. On the other
hand, desirabie GCA effects of the testers were cbtained from, the inbred line SK
7001/8 of short plant and ear position, the SC SK 17 for earliness, short
plant,grain yield, ear length and ear diameter and Giza 2 for no.of rows/ear and
100 kernel weight, The superiority of inbred lines as good testers was noticed by
several investigators of them Ameha (1977), Liakat and Tepora (1986),
Mahmoud (1996) and Al-Naggar ef gl., (1997) and Amer ef ai., (2002). While,
the superiority of crosses or varicties as good testers was noticed by Grogan and
Zuber (1957), Sokolov and Kostyuchenco (1978) and Mosa et al., (2004).

Specific combining ability SCA effects of the 54 top crosses the two the
locations are presented in Table (5). The results showed that the best SCA effects
were observed in the top crosses SC SK 17 x SK 7/2, SK 7008/8 x SK 7/3, G2 x
SK 7/4, G 2 x SK 7/6, SK 7001/8 x SK 34/8, SC SK 17 x SK 34/17, G2 x SK
34/17 and SK 7001/8x SK 7/28 for grain yield. Also, the top crosses G 2 x SK
713, SC 8K 17 x SK 7/5, SK 7001/8 x SK 34/17, exhibited desirable SCA effects
for earliness. The top crosses G 2 x SK 7/3, SC SK 17 x SK 7/5, G 2 x SK 7/5,
SK 7001/8 x SK 7/6, SC SK 17 x SK 34/9, G 2 x SK 34/18 and SK 7001/8 x SK
34/29 exhibited desirable SCA effects for short plant, top crosses G-2 x SK7/4
and SK 7001/8 x SK 34/17 for resistance of late wilt discase. Top crosses G 2 x
SK 7/1 for no.of rows/ear. top cross SC SK 17 x SK 34/16 for no.of kernels/row
and top cross SK 7001/8 x SK 34/8 for 100 kernel weight.



Table (1): Mecan squares of the combined analysis for the ten studied traits over the two locations.

o . 100-
S0V | df S:::::g :eliagl;.tt pols:l:ll;m :}‘fa‘:;";fl': ‘i::::‘ leigh Ginmete mljv‘;‘;r ool :i‘l'gi
(days) (cm) % Ard/Fed (cm) r (cm) ©
Locations Loc | 1 [690.08 | 825208 | 407.39 | 130347 | 11625 | 92.22° | 095 | 119707 275.84 793.27
Rep\ Loc 6 | 1287 | 32485 | 4997 9.33 13.65 8.75 0.22 3.09 90.91 160.90
Lines L 17 | 2761 [ 371134 | 3151 | 101.58" {19558 | 679 0.04 269 37.83° | 230.59
Testers T 2 | 895 |9581.42° | 67.188 0.002 6529 | 1988 | 0.14 | 12,137 3778 | 241137
LxT 34| 227 | 34869 | 16.35 2599 | 43.58" 1.82 03" 0.94 11.34 29.63
L x Loc. 17 247 | 184427 | 1097 8311 42227 | 226 0.04 1.67 21.56 27.14
T x Loc 210777 | 56759 | 1187 1.26 48.27 3.83 0016 | 0.146 118.56 36.5
Lx Tx oc 34 [ 1.067 | 20041 | 853 19.94 16.18 1.03 0.033 0.526 10.9 14.38
Error 318] 1.26 84.42 52717 14.40 7.98 1.45 0.049 0.66 9.50 2179
C.V% 1.85 346 4.42 3.88 9.26 557 422 584 7.23 10.45

", significant differences at 0.05 and 0.01 levels of probability, respectively.
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croescs for the ten traits of maize over the two Jocations.

Table 2: Mean performance of 54 inp

Silking | Plaut Ear Resi Grain Ear Ear No.of No.of 100-
Top cruss date | height | position of hte! ta:i:he yield length | diameter | rows/ | kernels/ | kernel
{(davy) | {cm) % Ard/Fed | {cm) (cm) ear oW weight
SK7001/8 x SK 711 62.0 278.12 { 51.65 98.5 32.90 21.82 517 144 43.17 39.81
SCSK17x SK 11 61,62 2665 50.14 98.3 30.01 22.47 4.48 14.15 44.72 39.42
G-21xSK71 63.37 ; 298.37 56.62 100 31.2 21.97 523 16.15 45.15 41.05
SK7001/8 x SK 7/2 6137 | 278.62 53.61 100 33.08 21.15 4.81 16,75 43,62 41.55
SCSK17x SK 712 61.0 281.5 51.60 99,5 3741 21.832 4.7 13.75 40.87 42.67
G-2xSK 7/2 6137 | 296,12 52.75 100 29.67 21.97 4.96 1435 43.65 41.08
SK7001/8 1 SK 7/3 61.5 292.37 52.46 99.43 31.74 21.5 498 14.15 44.75 43.96
SC SK17x SK 7/3 6087 | 279.12 53.67 100 32.24 21.8 49 14.6 43.87 45.55
G-2xSK 7/3 59.62 | 273.37 52.30 79.72 22.68 21.0 5.11 14.5 44.47 50.21
SK7001/8 x SKT/M4 60.12 | 253.75 48.80 87.86 31.9 20.82 4.95 13.9 42.82 44.88
SCSKi17x SK7/4 59.37 | 26175 52.81 95,16 32.89 21.45 4.92 13.7 41.57 47.8
G-2 x SK7/4 59.5 276.37 52.38 96.41 35.2 22.22 5.0 14.15 42,60 49.9
SK7001/8 x SK7/5 61.5 273.5 54.08 100 30.06 20.67 4.87 13.95 43.35 37.02
SC SK17x SK7/5 59.0 255,12 54.02 96.75 31.23 21.27 4,72 13.55 45,02 37.03
G-2 1 SK7/5 59.5 267.37 53.63 93.02 29.1 20.80 4.75 14.25 41.72 38.76
SK7041/8 x SK7/6 60.62 254.5 48.48 100 31.01 20.51 4.93 14.05 44.07 43.9
SC 8K17x SK7/6 5987 | 269.25 49.32 97.95 32.19 20.95 +4.88 14.0 41.97 471.02
G-2 x SK7/6 60.12 | 277.25 49.98 97.43 34.85 20.65 4.98 13.85 41.02 42.88
SK7001/8 x SK34/7 60.12 | 24987 50.30 100 3.2 21.30 4.97 .14.55 42.35 46.33
SC SK17x SK34/7 60.37 | 254.62 53.57. 97.93 28.78 22.77 4.83 137 44.15 48.35
G-2 x SK34/7 60.12 | 267.62 50.14 100 28.08 22.4 517 14.95 42.45 47.55
SK7001/8 x SK34/8 60.62 | 253.75 50.23 100 30.69 22.12 4.97 14.5 42.37 47.13
SC SK17x SK34/8 60,87 2490 54.17 100 24.81 21.75 4.82 14.4 41.11 41.95
SK7001/8 x SK 34/9 61.12 | 256.12 51.1 97 28.11 21.85 +4.88 14.25 42.52 I 3992
SC SK17x SK 34/9 61.0 254.25 53.23 100 29.49 23.02 4.7 13.63 41.97 43.78
G-2 x SK 34/9 61.37 283.5 52.98 96.45 29.24 21.72 4.83 15.05 42.25 47.9
SK7001/8 x SK7/14 60.62 | 239.87 4971 90.69 28.15 20.87 485 | 138 41.62 37.13
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Table (2): Count.

Silking | Plant Ear o Grain Ear Ear No.of No.of 100-
Top cross date height | position of Iate wilt yield length | diameter|{ rows/ | kermely/ | kernel
| davs) {cm) %Yo Ard/Fed {cm) | (em) ear row weight
SC SK17x SK7/14 59.25 247.0 53.34 95.41 317 21.92 4.88 4.1 43.37 433 |
[G-2 x SK7/14 59.75 248.87 50.23 95.78 28.21 20.92 5.0 4.6 41.37 4576 |
SK7001/8 x SK7/15 6137 265.37 50.96 100 37.62 21.77 5.16 13.25 44.57 50.83
SC SK17x SK7/15 60,37 262.25 50.32 99.5 37.07 21.05 4.88 3.55 41,46 49.36
G-2 x SK7/15 61.0 283.87 48.49 100 36.09 21.97 5.07 4.15 43.02 51.75
SK7001/83xSK34/16 60.62 261.37 51.16 99.40 32.22 21.95 5.13 4.35 44.25 45.4
SC SK17x SK34/16 61.0 260.12 52.82 97.72 28.99 23.4 5.03 14.9 46.87 38.3
G-2 x SK34/16 60.62 266.0 52,71 99.43 3112 22.17 51 14.57 42.02 47.1
[SK7001/8x SK34/17 59.62 24787 | 52.59 98.22 2161 | 20.82 4.97 13.95 41.7 43.77
SC SK17x SK34/17 60.62 257.87 52.28 94.02 27.87 | 22.18 5.0 13.75 41.22 49,02
G-2 x SK34/17 60.12 269.87 50.77 93.58 25.56 21.37 4.91 4.15 42.2 454
[SK7001/8x SK34/18 61.37 253.87 51.72 96,28 25.88 20.0 4.91 3.95 41.27 42.23
SC SK17x SK34/17 61.37 251.25 52.86 97.91 30.17 21.6 4.92 1445 394 46.42
G-2 x SK34/17 60.87 257.12 52.38 97.82 29.49 21.37 5.1 15.0 41.07 47.85
SK7001/8x SK34/19 61.0 248.37 51.90 100 28.74 20.5 4.86 13.85 42.6 41.7
SC SK17x SK34/19 60.12 264.37 53,03 98 29.51 21.72 4,78 13.65 43.12 41.61
|G-2 x SK34/19 60.0 268.5 52.96 98.36 29.38 219 4.87 405 41.45 4.7
SK7001/8x SK34/20 60.62 243.12 48.59 100 27.93 21.75 4.91 14.07 41.62 41.0
1SC SK17x SK34/20 59.75 244.12 51.97 96.89 28.29 21,72 4.82 13.85 39.45 44.0
G-2 x SK34/20 60.12 256.62 51.74 97.43 | 284 20.95 4.83 14.15 38.87 44.3
SK7001/8x SK'1/28 63.5 236.37 52.33 99.4 36.22 22.02 5.02 3.82 459 4116
{SCSK17x SK/28 62.87 285.62 52.18 100 35.26 22.95 4.97 3.35 44.1 46.5
G-2 x SK7/28 62.62 302.25 51.34 100 31,25 22.12 5.02 14.1 443 47.06
SK7001/81 SK34/29 63.75 261.75 52.35 95.65 30.3 21.42 5.06 14.25 43.42 453
SC SK17x SK34/29 63.62 276,15 52.92 97.11 32.54 23.02 5.02 14.65 44.57 46.53
G-2 x SK34/29 63.25 29187 | 53.45 93.8 23.62 22.07 5.18 5.1 42.22 46.6
-1SC10 63.75 313.12 57.25 100 33.40 24.5 5,05 13.6 45.07 49.9
TWC 310 63.5 284.12 3368 99.45 32.30 22.73 4.9 14.08 45.2 46.98
L.S.D 0.05 1.1 9.00 2.25 7 2.76 A8 0.19 0.79 3.0 4.57
0,01 1.44 11.85 2.96 4.89 3.64 .55 0.25 1.04 3.97 6.02
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Table (3): Evtimates of effects of and combining ability (X GCA and Kk SCA) nd their interaction with locations.
- -- Silking | Plant ] Grain | Ear Ear 100-
date . |Resistance Jeagth No.of No.of o
, of late wilt rows/ear | kernels/row
(days) | (em) % Ard/Fed| (cm) (em) weight(g)
K' GCA 0.183 [ 7288 | 0358 | 0.030 0687 | 0113 | 0.0022 | 0.072 0.055 2.245
K* SCA 0.15 | 18353 | 0672 -7.14 0.17 0.098 0.032 (3,091 -1.277 0.311
K* GCA/ o* SCA 1.21 393 0.532 0.030 4,041 1.34 0.032 0.072 0.055 7.212
K* GCA xLoc 0.013 | 4.18 0.068 0.529 0.692 0.047 0.057 0.009 1.408 0415
K*SCAxLoc 0.048 | 2899 | 0.813 1.385 2.05 -0.105 0.004 -(.033 0.35 -1.852
k’ GCAxLoc/
0013 | 0.14 0.083 0.763 0.337 0.047 0.057 0.009 4.022 0415
k* SCA x Loc .
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Table (4): Estimates of

seneral combining ability effects for ten traits of maize over the two locations.

. Silkiog | Plant | Ear o - T Gran | Rar | Ear | ro | noof | 100ernel
Line ig:;:) h(?l%l)l t pos.n/t.mn of jate wilt Aﬁ'ﬁd IE:ESI dna(;lneier rows/ear | kernels/row | weight(g)
SK7/1 1.421 | 15555 | 0.937 1.002 0.944 0.465 0.089 | 0784 1692 4590
SK 772 0338 [19972 | 0770 1919 | 2861 | 0.006 -0.034 | -0.256 0.108 284
SK 7/3 0245 | 6.18¢ | 0.812 1.127 [ -1.763 | 0243 | -0.034 0.284 0.775 1.868
SK 7/4 -1.245 | -1.48 { -0.604 | 4706 | 2.861 | 0076 | 0.006 0,256 -0.266 2.909
SK 7/% 0219 | 0111 | 1979 | 0.335 0305 | 07017 | 0.118 | -0.256 0.650 21.048
SK 7/6 07037 | 1.555 |-2.604 | 0.585 2111 10993 | 0.006 £0.131 -0.266 £0.173
SK 34/7 0703 | -8.069 | -0.604 1.419 -1.097 | 0506 | 0.006 0.118 0.358 2.826
SK 34/8 0.046 [-11.236 |, 0437 [ 2085 |-3513 | 0256 0.006 0.243 -1.182 0.159
SK 34/9 0.254 | 0819 | 0520 0081 |-1.555 | 0548 | 0.034 ] 0.118 0.432 -0.798
SK 7114 -1.037 | -20.194 | 0812 | -3.956 | -1.138 | -0.409 | 0.048 -0.006 -0.432 -2.673
SK 7/15 0004 | 5055 [-1979 | 1919 | 6402 | 0076 | 0006 | 0.506 0.4 6,034
SK 34/16 0162 | <2944 | 0.354 0.877 0.319 | 0840 | 0048 0.076 1.858" 2.201
SK 34/17 0787 | 6902 ] 0020 | -2581 | -5472 | 0243 | 0034 | 0.215 -0.932 1.368
SK 34/18 0.296 [-11.361 | 0.395 0539 [-1972 | 0701 | 0006 | 0326 -2.099 0.743
SK 34/19 0.537 1 -5.027 | 0.645 0.877 -1.305 | -0.284 0,006 | -0.340 -0.266 -1.965
SK 34/20 0.745 |-17.486 | -1.187 | 0210 | -2.222" | 0201 | 0.006 0.131 22682 -1.590
SK 7/28 2088 125972 | 0.854 1.877 | 3652 | 0756 | 0006 | -0.340 2.067 2159
SK 34729 2629 | 11347 | 0937 | 23720 ] 1.194 | 0.584 | 0.006 | 0493 0.650 1.409
Tester
7001/8 0.282° | 6076 | 0.729 | 0002 0076 | -0375 | 0006 | -0.097 0.499 1395
SC SK17 -0.189 | -3.194 | 0625 | -0.004 | 0.631 | 0.368 | -0.034 | 0.229 0.108 0.236
G-2 0.092 ] 9270 | 0.104 0002 | -0708 | 0.006 0.027 | 0326 -0.557 1.159
L.S.D g L 0.05 0.44 31.67 0.91 1.51 1.13 0.48 0.09 0.32 1.23 1.86
L.S.D ¢ L 0.01 0.59 483 1.24 1.99 1.48 0.63 0.119 0..42 1.62 245
L.S.D g, t 0.05 0.18 1.5 0.37 0.61 0.46 0.19 0.03 0.13 0.50 0.76
L.S.D g t0.01 0.24 1.97 0.49 0.81 0.60 0.25 0.04 0.17 0.66 1.00

"™ significant differences at 0.05 and 0.01 levels of probability, respectively.
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mi abillity effects of top crosses for ten traits over the two locations.

Table (5): Eﬁm‘% i

Ear Grain Ear Ear No.of Neo.of 100-
Top cross dase height | pesition ;Mm“';: yield length | diameter | =0 |kernels/r| kernel
ﬁL % Ard/Fed | {cm) {cm) ow weight(g)
201 -0.395 .418 1.465 0.125 0.034 £.569 -1.574 1.104
m ~3.250 0.662 -1.840 0.006 -0.048 -0.312 0.266 0777
3.645 1.08) 0.375 0.131 0.013 0.881 1.037 -0.326
L.770 0.164 -0.326 -0.041 0.034 -0.027 0.509 1.104
-1 708 -0.328 3.368 -().284 -0.048 <0.020 -1.900 0.597
0062 0.164 -3.041 D.326 0.013 0.048 1.391 -1.701
0.354 {.331 2798 0.458 £.090 -0.069 0.717 -1.229
. _ 0.125 0.962 2.743 -0.034 0.076 0.437 0.432 -1,236
' . 0.479 -1.293 -5.541 .423 0.013 0.368 -1.150 2.465
SK7661/8 x 5%'”4 0, 175 ~4.131 -1 854 -5.21 -1.576 0.208 0.118 0.097 -0.115 «1.145
t SCSK17x 14 0.101 0.986 0.916 2.046 -1.006 }.451 -0.090 -0.02 -0.775 0.027
G-2 x SK7/4 £.074 3.145 0.937 3.164 2.583 0.659 .027 0.076 0.891 1.173
SK7001/3 x___sg’ffs 1.217 | 14.243 0.937 t.747 0.159 0.166 0.118 0.097 -().532 0.812
SC SK171 SK7/5 -{.810 -7.0i3 £.541 -1.495 0.534 “.076 -0).090 -0.145 1.682 -0.819
G-2 x SK7/5 -0.407 -7.229 0.395 0.252 -0.375 -0.09 0.027 9.048 ~1.150 0.006
SK7001/8 x SK7/6 0.134 6.423 0.104 1.497 -1.576 (0.208 -0.006 0.097 1.259 0.687
SC SK17x SK7/6 -0.143 5.444 0,458 0.495 -1.256 <.034 0.034 0.354 0.525 2.180
G-2 x SK7/6 0.009 0.979 0.562 -1.002 2.833 0.173 -0.027 -0.451 0.733 -2.868
SK7001/8 x SK34/7 0.365 -1.423 0,354 0.664 1.881 0.416 -0)_006 0.347 -1.115 0.312
SC SK17x SK3M4/7 0.356 0.444 1.791 -1.328 -1.173 0.215 0.034 -0.395 0.974 0.680
G-2 x SK34/7 0.009 0.979 -1.437 0.664 -0.708 0.201 -0.027 0.048 0.141 -0.993
SK7001/8 x SK34/8 -0.615 0.618 0.520 0.002 3,923 0.458 £.006 0.347 0.300 3,927
SC SK17x SK34/8 0.106 -2.013 2.00 0.004 -3.006 | -0.659 0.034 0.229 -0.358 23,152
G-2 x SK34/8 0.509 -3.604 -1.479 -0.002 -.916 0.201 0.027 0576 0.058 -0.576
SK7001/8 x SK 34/9 -0.324 -2.423 -.729 .835 -0.784 -0.083 0.034 .027 -0.199 -2.562
SC SK17x SK 34/9 0.023 -7.180 0.271 2.171 -0.090 0.548 -0.048 -0.520 (}.358 -0.319
G-1x SK 34/9 0.300 9604 0.437 -}.335 0.875 -.465 0.013 0.548 0.557 2.881
SK7001/8 x SK7/14 0.467 0.701 40.645 -3.210 -1.326 -0.125 -0.048 0.277 0824 | -3312
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Tgble (5): Count.

Silking | Plant Ear ; Grain Ear  Ear No.of No.of 100-
Top cross date height | position oflatewitt | YiEM length | diameter | s/ear kernels/r| kernel
(days) {cm) Yo Ard/Fed {cm) (cm) ow weight(g)
SC SK17x SK7/14 -0.435 4.944 1.750 1.421 1.743 0.381 -0.006 0,229 1.141 0.805
G-2 x SK7/14 -0.032 -5.645 -1.104 1.789 0.416 -0.256 0.055 0.048 -0.317 2.506
SK7001/8 x SK7/15 0.175 0.951 1.895 0.164 0.631 0.541 -(.006 .277 0.967 1.604
{SC SK17x SK7/15 -.351 -5.055 -0.333 0.328 0423 | <0951 0,034 0.104 -1,.567 -1.402
G-2 x SK7/15 0.175 4.104 -1.562 0.164 -0.208 (.409 -0.027 0.173 0.599 -0.201
SK7001/8xSK34/16 -0.407 4.951 0.437 0.581 1.465 -0.250 -0.048 0.138 -0.49 -0.062
SC SK17x SK34/16 0.439 2.814 0,041 | -1.162 | -2.465 | 0.506 0.006 | -0.104 | 2471 1.180
G-2 x SK34/16 -0.032 -5,770 0.479 0.581 1.00 -0.256 0.055 -0.034 -1.983 -1.118
SK7001/8x SK34/17 -0.782° | -4.590 1.395 2914 | 3368 | -0.166 -0.090 0.180 0.324 ~1.104
SC SK17x SK34/17 0.689 2.527 -0.208 -1.203 2076 | 0215 0.076 -0.062 0,608 2.388
G-2 x SK34/17 0.092 2.062 -1.187 -1.71 1291 | -0.048 0.013 0,118 0.932 -1.784
SK7001/8x SK34/18 -0.115 5.868 0.145 -1.127 | -2.493 | 0.583 -0.006 -0.361 0.92 -1.854
SC S5K17x SK34/17 0.356 0.361 0,166 0.629 0.826 0.173 0.034 0,145 -1.067 0.638
G-2 x SK34/17 0.240 6.30 0.312 0.497 1.666 0.409 -0.027 0,215 0.974 1.215
SK7001/8x SK34/19 0.342 -5.965 0.104 1.206 -0.534 0,500 <0.006 0055 | -0.240 0.354
SC SK17x SK34/19 -0.060 7.162 -0.208 -0.787 -0,340 0.243 0.034 0.062 0.599 -1.277
G-2 x SK34/19 0.282 -1.187 0.312 -0.418 0.875 0.743 0,027 -0.11% -0.358 0.923
SK7001/8x SK34/20 0.175 1.243 -1.520 1.872 -0.368 0.666 -0.006 0,222 1.05 -0.770
SC SK17x SK34/20 0.226 0,638 0,750 -1.245 -0.423 -0.076 -0.034 -0.020 -0.608 0.597
G-2 x SK34/20 0.050 -0.604 0.770 0,627 0.791 -0.590 -0.027 -(0.201 -0 442 0.173
SK7001/8x SK7/28 0.217 1.034 0.062 -0.418 2,006 | 0.083 0.006 0.180 0.800 1.729
SCSK17x SK7/28 0.064 -2.597 0.541 0.212 0.326 | 0.215 0.034 -0.062 -0.858 -0.652
G-2 x SK7/18 -0,282 1.562 0.479 0.206 22333 | -0.298 0.027 -0,118 0.057 -1.076
SK7001/8x SK34/29 0074 | -8.965 | 0.104 0.081 -1.659 «0.333 -0.006 -0.152 £0.282 0.604
SC SK17x SK34/29 0.273 3.152 -0.500 1.587 0.409 0.548 0,090 0.104 1,057 0.097
G-1 x SK34/29 -0.199 5812 0.395 -1.668 1.25 0215 | 0.097 0.048 0.775 -0.701
L.S.D 8,0.05 0.77 6.36 1.59 2.62 1.95 0.83 “0.15 0.56 2.13 323
L.S.D s, 0.01 1.02 8.38 2.09 3.46 2.57 1.09 0.201 0.74 2.81 4,25

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