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ABSTRACT

Twenty one new yellow inbred lines from Ss of maize were top
crossed with two inbred lines Sk-73 and Sk-6241 as testers at Sakha
Agriculture Research Station in 2004 growing season. The fourty two single
crosses and two commercial hybrids SC155 and SC pioneer 3084 were
evaluated in summer 2005 at Sakha and Mallawi Research Stations. The
data were taken on silking date (days), plant height (cm), ear iength (cm) and
grain vyield (ardffed.).The results of the present study combined over two
locations could be summarized as follows:

Mean squares for testers and lines were significant over the two
locations for all traits except plant ﬂeight for testers. Significant differences
were also, detected of lines x testers interaction for all the studied traits
except plant height.

Additive genetic variances played an important role in the
inheritance for grain yield and silking date while the non-additive genetic
variances played -an important role in the inheritance of plant height and ear
length. The magnitude of the interaction between SCA with location was
higher than of GCA x location for grain yield and plant height.

The new inbred lines Sk-L1, Sk-L17, Sk-L20 and Sk-L21 exhibited
the highest positive and significant GCA effects for grain yield and ezr length

. while, the new inbred lines Sk-L1, Sk-L2, Sk-L3, Sk-L4, Sk-L16 and Sk-L20
had the highest negative and significant GCA effects for number of days to
50% silking (earliness).

Ten single crosses (Sk-73 x Sk-120), (Sk-73 x Sk-L21), (Sk-6241 x
Sk-L6), (Sk-6241 x Sk-L12), (Sk-6241 x Sk L-15), (Sk-6241 x SkL-16),(Sk-
6241 x Sk-L17), (Sk-6241 x Sk-L18), (Sk-6241 x Sk-L20) and (Sk-6241 x Sk-
L21) were significantly incre ased than the commercial SC 3084 (27 ard/fed.)
and higher than commercia. SC155 (30.9 ard/fed.) but not significantly for
grain yield. Meanwhile, five single crosses (Sk-6241 x Sk-L4), (Sk-6241 x Sk-
L7), (Sk-6241 x Sk-L16), (Sk-6241 x L.19) and (Sk-6241 x Sk-L20) were
significantly negative for number of days to silking toward earliness.

These single crosses would be prospective and more efficient to be
used in maize breeding programs for improving grain yield and earliness.

INTRODUCTION

: Top crossing have been used fairly widely for the preliminary
evaluation combining ability of new.inbred lines (Jenkins, 1978), but there is
no general agreement about the best type and number of testers for this
purpose. Hallauer and Miranda (1981) found that the low performing testers
gave a better idea of GCA of the lines than high performing testers. Ali and
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Tepora (1986) found that the inbred lir2:as a narrow genetic base exhibited
the highest genetic varidtion”in the test: crosses progenies for general
combining ability effects for grain yield. Mahmoud (1996) stated that the most
efficient testers were those of narrow genetic base followed by broad genetic
base. Many investigators suggested that GCA effects were more important
than SCA effects in the inheritance of grain yield, from them, Shehata
((1992), El-Zeir et al., (1993) and El-Zeir et &/.,(2000)), while Lonnquist and
Gardener (1961), Shehata and Dhawan (1975) and Mosa (2001) found that
SCA effects were more important than GCA effects in the inheritance of grain
yield.
The main objectives of this investigation were as follows.
- Evaluation 21 new inbred lines of maize in top crosses with two
testers under two locations. ‘
- To determine the important type of gene action.
- To identify the most superior lines and top crosses to improve the
yielding ability in maize breeding programs.

MATERIALS AND METHODS

Twenty ne new yellow inbred lines from S; of yellow maize derived at
Sakha Agricultural Research Station. These 21 inbred lines were crossed
with two inbred testers; Sk-73 and Sk-6241 in summer 2004. The fourty two
single crosses and two commercial hybrids, SC155 and SC pioneer 3084
were evaluated at Sakha and Mallawi Research Stations in summer 2005
season. A Randomized Complete Block Design (RCBD) with four replications
was used in the two locations. Plot size was one row, 6 m long, 80 cm apart
and 25 cm between hills. All recommended agronomic practices were done
from sowing to harvesting.

Data recorded on number of days from sowing to 50% emergence
silking, plant height (cm), ear length (cm) and grain yield per plot adjusted to
15.5% moisture content after that was transfered to (ard/fed.)

Analysis of variance for the combined data over two locations were
done according to Steel and Torrie (1980). Line x tester analysis according to
Sing and Chaudhary (1985) was done for combined data over two locations.

RESULTS AND DISCUSSION

Mean squares of the lines x testers analysis on four traits over two
locations are shown in Table (1). Mean square of locations were significant
for all the studied traits except plant height. These results indicated that the
behavior of the traits differed from location to another. These results are in
agreement with those of Soliman ef al., (1995), El-Zeir et al.,(2000) and Amer
et al.,(2002).

Mean squares for testers and lines were significant over the two
locations for all traits except piant height for testers. These results reflected
the prasencs of great diversity among testers and inbred lines in their
respective top crosses.
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Table (1): Mean squares of line x tester analysis on four traits over two

locations.
S.0V df Silking date| Plant |Grain yield| Ear length
il ) _(days) |height (cm)| (ard/fed.) (cm)
Location (loc) 1 614.33" 1792.19 | 4122.02** | 192.01**
Rep/loc 6 20.50 761.11 117.35 2.23
Tester (T) 1 133.76** 162.96 1858.83** 25.19**
x loc 1 2.33 490.58" 33.32 4.29*
Lines (L) 20 14.01** 879.32** 97.67* 11.56**
L x loc 20 1.37 180.98 11.74 2.84™
TxL 20 3.69* 259.88 36.85 6.96**
T x L x loc 20 0.54 194.94 22.19* 1.03
Error 258" 1.16 141.42 13.14 0.86

* w gignificant at the 0.05 and 0.01 levels of probabl'l'l'fy, respectively.
+ included checks.

Mean squares of lines x testers interactions were significant for all
the studied traits except plant height indicating that lines (females) differed in
this order of performance in crosses with each of the testers (males). The
interaction between lines and locations were not significant in all the studied
traits except ear length. While, testers x lines x locations were not significant
for ail the studied traits except grain yield. These resuits indicated that the
lines behave differently from location to another. These results are in
agreement with those obtained by El-ltriby et al.,(1990), Soliman and Sadek
(1999), El-Zeir et al., (2000), Mosa (2001) and Amer ot al.,(2002).

Mean performance of 42 top crosses and two checks on four traits
over two locations are shown in Table (2). The high mean values of grain
yield were obtained from ten top crosses (Sk-73 x Sk-L20), (Sk-73 x Sk-L21),
(Sk-6241 x Sk-L6), (Sk-6241 x Sk-L12), (Sk-6241 x Sk- L15), (Sk-6241 x Sk-
L16).(Sk-6241 x Sk-L17), (Sk-6241 x Sk-L18), (Sk-6241 x Sk-L20) and (Sk-
6241 x Sk-L.21). These ten top crosses exceed significantly in grain yield the
SC pioneer 3084 while nine of then outyielded in significantly the check
SC155 according the L.S.D. in the last line of Table (2). Seven top crosses
(Sk-73 x Sk-L1), (Sk-73 x Sk-L21), (Sk-6241 x Sk-L8), (Sk-6241 x Sk-L9),
(Sk-6241 x Sk-L10), (Sk-6¢41 x Sk-L11) and (Sk-6241 x Sk-L12) were
increased significantly than 1.2 two checks SC155 and SC pioneer3084 for
ear length. Meanwhile, five top crosses (Sk-6241 x Sk-L2), (Sk-6241 x Sk-
L7),( Sk-6241 x Sk-L16), (Sk-6241 x Sk-L19) and (Sk-6241 x Sk-L20) were
significantly decreased toward earliness than the two checks.

Estimates of GCA and SCA variances and their interactions with
two locations are given in Table (3). The resuits showed that the GCA was
higher than SCA for grain yield and siking date indicating that the additive
genetic variance played an important role in the inheritance of these traits
than the non-additive genetic variance. These resuits are in agreement with
those of Ali and Tepora (1986), Mosatafa et al.,(1995), Mahmoud (1998), El-
Zeir (1999) and Amer et al., (2002) for grain yield, Mahmoud (1996) and
Soliman and Sadek (1999), for silking date, while the SCA exceeded the
GCA for plant height and ear length indicating that the non- additive genetic
variance played an important role in the inheritance of these traits.
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Table (2): Mean performance of 42 F,S nd two checks on four traits
over two locations.

Cross Slll;;:g)ata Pla?::slght G(l;a:glfeylde.;d Ear length (cm)

Sk-73xSk-L1 59.62 239.12 29.68 20.37
Sk-73xSk-L2 60.25 219.12 22.56 17.82
Sk-73xSk-L3 60.0 211.00 22.40 17.92
Sk-73xSk-L4 60.25 224.62 24.19 18.95
Sk-73xSk-LS 60.75 . 24137 28.03 18.50
Sk-73xSk-L6 61.00 220.50 23.30 16.57
Sk-73xSk-L7 ' 61.50 228.62 26.52 17.40
Sk-73xSk-L8 61.50 235.75 24.25 18.92
Sk-73x8k-L9 61.62 22712 23.61 17.80
Sk-73xSk-L10 63.00 233.00 20.88 18.97
Sk-73xSk-L11 61.87 224.00 24.07 19.07
Sk-73xSk-L12 62.25 243.87 23.62 18.15
Sk-73xSk-L13 62.62 239.37 22.61 16.55
Sk-73xSk-L14 62.62 223.37 19.24 18.70
Sk-73xSk-L15 62.12 230.12 23.38 16.77
Sk-73xSk-L16 59.62 232.75 23.25 19.25
Sk-73xSk-L17 61.62 230.87 27.01 20.45
Sk-73xSk-L18 62.25 238.50 25.38 19.20
Sk-73xSk-L19 62.00 242.25 22.83 17.17
Sk-73xSk-L20 60.62 238.00 32.35 19.37
Sk-73xSk-L21 61.87 250.50 30.79 20.55
Sk-6241xSk-L1 59.87 244.87 29.31 19.35
Sk-6241xSk-L2 58.75 230.75 27.20 18.70
Sk-6241xSk-L3 59.37 220.75 27.36 17.33
Sk-6241xSk-L4 59.37 235.75 29.92 18.62
Sk-6241xSk-LS 60.50 247.50 29.89 19.05
Sk-6241xSk-L6 59.75 , 235.62 33.57 18.02
Sk-6241xSk-L7 59.12 224 .50 26.94 18.36
.Sk-6241xSk-L8 61.75 236.12 29.02 20.42
Sk-6241xSk-L9 59.87 234.75. 25.36 20.00
Sk-6241xSk-L10 60.12 227.75 28.45 20.00
Sk-6241xSk-L11 61.00 221.50 27.60 20.52
Sk-6241xSk-L12 61.37 230.87 : 32.711 19.97
Sk-6241xSk-L13, 61.12 237.00 26.78 19.85
Sk-6241xSk-L14 61.50 237.25 25.42 19.12
Sk-6241xSk-L15 60.25 231.62 30.97 18.75
Sk-6241xSk-L.16 58.75 235.62 32.27 17.92
Sk-6241xSk-L17] 60.50 231.87 3142 18.75
Sk-6241xSk-L18| 81.12 237.00 31.29 19.40
Sk-6241xSk-L19 58.50 238.00 28.49 17.16
Sk-6241xSk-L.20 58.25 233.50 32.80 19.15
Sk-6241xSk-1.21 61.62 236.50 3199 19.12

SC155 60.5 232.37 30.90 18.50

$C3084 64.5 230.76 27.00 19.04
LSD0.05 1.05 11.65 3.55 ~0.90
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Table(3): Estimates of genetic components. and their interactions with
environments. ’

o* GCA o“ SCA o GCAxloc. | o SCAxloc.
(S(;lak;rsu_;; date 1.02 0.393 .0.027 -0.155
j:;r;t height 1.31 8.11 3.05 13.38
gﬁi/"f‘ eg.e)ld 10.22 1.83 0.005 226
;Ec?; )tength 0.096 0.74 0.053 0.042

The magnitude of the interaction for SCA x Location was markedly
higher than those GCA x location for grain yield and plant height. These
results indicated that the non-additive gene action was more affective to
environmental differences than additive types of gene action. These results
are in agreement with those obtained by Nawar and El-Hosary (1984),
Sedhom (1992), Mosa (2001) and Amer et al., (2002)., while, GCA x
locations was more than SCA x locations for silking date and ear length
indicating that the additive types of gene action were more influenced by
environmental than non additive types of gene action for these traits. These
results are in agreement with those Mahmoud (1996), Soliman and Sadek
(1999) and Amer et al.,(2002) for siking date.

Estimates of general combining ability effects for 21 inbred lines
and two testers on four traits over two locations are presented in table (4).
The results indicated that the inbred lines Sk-L1, Sk-L17, Sk-L20 and Sk-L21
exhibited the significant and positive GCA effects for grain yield and ear
length. These inbred lines could be used in the maize breeding program in
future. While the lines Sk-L1, Sk-L2, Sk-L3, Sk-L4, Sk-L16 and Sk-L20 had
significantly negative GCA effects for silking date. These inbred lines could
be of great value in the breeding program for earliness, while the inbred lines
Sk-L2, Sk-L3, Sk-L7 and Sk-L11 had significantly negative GCA effects for
plant height, they could be of great value in breeding program for short
plants.

Estimates of specific ¢ ymbining ability effects for 42 F,S crosses
on four traits over two locations a. 2 shown in Table (5). The resuits showed
that the best specific combining ability were observed in top crosses of (Sk-
6241 x Sk-L13), (Sk-73 x Sk-L16) and {Sk-73 x Sk-L17) for ear length, (Sk-73
X Sk-L1), (Sk-6241 x Sk-L6) and (Sk-73 x Sk-L20) for grain yield
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Table (4): Estimates of general cc.nbining abllity effects of 21 inbred
lines on four traits over two locations.

Silking date (Plant height| Grain yield | Ear length
inbred lines (:;gysL (cm) (ardffed.) “(cm)
Sk-L1 , -1.00* 8.92* 2.46* 0.97*
Sk-L2 -1.258" -8.13* -2.22* -0.52*
Sk-L3 -1.06* -17.19* -2.28* -1.08*
Sk-L4 -0.93* -2.88 -0.10 -0.026
k-L5 -0.12 14.36* 1.96* 0.03
Sk-L6 . -0.37 -5.00 1.39 -1.46*
k-L7 -0.43 -6.50" -0.35 -0.90*
k-L.8 0.87* 2.86 -0.53 0.91*
Sk-L9 0.00 -2.13 -2.72* 0.22
Sk-L10 0.81* -2.69 -2.53* 0.84*
Sk-1.11 0.68* -10.32* -1.35 0.97*
Sk-L12 1.06* 4.30 1.08 0.34
Sk-L13 1.12* 5.11 -2.35" -0.58"
ISk-.14 1.31"* -2.75 -4.91* 0.16
k-L15 0.43 -2.19 0.02 -1.02*
Sk-1.16 . -1.54* 1.11 0.71 -0.15
k-L17 0.31 -1.69 2.21* 0.91*
Sk-L.18 0.83* 4.67 1.21 Q47"
Sk-L19 -0.50 7.05* -1.28 -1.52*
Sk-1.20 -1.31* 2.67 5.46* 0.563*
k-1.21 1.00* 10.42* 4.14* 0.91*
Sk73 0.63* -0.69 -2.34* Q27
Sk6241 -0.63* 0.69 2.34" 0.27*
LSDg 0.0 - 0.52 5.82 1.77 0.45
LSDgr0.01 ‘ 0.16 1.79 0.54 0.14
"' —sl"gﬁﬁcam at the 0.05 level of probebiiity.

in general, the top crosses, Sk-6241 x Sk-L6, Sk-6241 x Sk-L16
and Sk-6241 x Sk-L20 were earlier and out yielded the two commercial
crosses, SC155 and SC pioneer3084, therefore these crosses are
prospective in maize breeding programs.
Percentage of the top crosses relative to SC155 and SC pioneer
3084 for silking date and grain yield over two location in Table (6) indicated
that the best top crosses for earliness relative to SC155 were Sk-6241 x Sk-
L2, Sk-6241x Sk-L3 and Sk-6241 x Sk-L4, Sk-6241 x Sk-L7, Sk-6241 x Sk-
L16, Sk-6241 x Sk-L19 and Sk-6241 x Sk-L20, while all top crosses were
significantly for earliness relative to SC3084. The best top crosses for grain
yield were Sk-73 x Sk-L20 (4.69%), Sk-6241 x Sk-L6 (8.64%), Sk-6241 x Sk-
L12 (5.86%), Sk-6241x Sk-L16 (4.43%) and Sk-6241 x Sk-L20 (6.15%)
reiative to SC155, while top crosses i.e., Sk-73 x Sk-L.20, Sk-73 x Sk-L21, Sk-
6241 x Sk-L6, Sk-6241 x Sk-L12, Sk-6241 x Sk-L15, Sk-6241 x Sk-L16, Sk-
6241 x Sk-L17, Sk-6241 x Sk-L18, Sk-6241 x Sk-L.20 and Sk-6241 x Sk-L21
expressed for grain yield relative to SC3084 with percentage of, 19.81, 14.04,
24.33, 21.15, 14.70, 19.52, 16.37, 15.89, 21.48 and 18.48, respectively.
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Table (5): Estimatas of specific combining ability effects for 42 F,S
) crosses on four traits over two locations.

Cross Silking date | Plant height | Grain yleld | Ear longtj
{days) {cm) (ard/fed.) (cm)

k-73 x Sk-L1 0.75 _ -2.17 2,53 077 |
Sk-6241 x Sk-L1 0.75 2.17_ -2.53 0.77
Sk-73 x Sk-12 0.11 —.5.11 -0.02 022 |
Sk-6241 x Sk-L2 -0.11 ~ 511 0.02 0.22 j

k-73 x Sk-L3 -0.31 4.7 -0.21 0.58
Sk-6241 x Sk-L3 0.31 417 0.21 -0.58
Sk-73 x Sk-L4 -0.19 -4.86 0.52 0.52
Sk-6241 x Sk-L4 0.19 4.86 0.52 -0.52
Sk-73 x Sk-L5 -0.50 0.63 1.40 0.08
Sk-6241 x Sk-L5 0.50 0.63 -1.40 -0.08
Sk-73 x Sk-L6 0.00 6.86 -2.77 -0.41
Sk-6241 x Sk-L6 0.00 6.86 2.77 0.41
Sk-73 x Sk-L7 0.55 2.75 2.09 -0.22
Sk-6241 x Sk-L7 -0.55 -2.75 -2.09 0.22
Sk-73 x Sk-L8 -0.75 0.50 ~-0.09 -0.41
Sk-6241 x Sk-L8 ~0.75 -0.50 0.09 0.41 |
Sk-73 x Sk-L9 0.24 -3.11 1.47 -0.84

 [Sk-6241 x Sk-L9 -0.24 341 1.47 0.84 |
Sk-73 x Sk-L10 0.80 3.32 -1.34 -~ 047 ]
Sk-6241 x Sk-L10 —__0.80 3.32 1.34 0.47 |
ISk-73 x Sk-L11 -0.19 1.94 -0.59 —0.47 |
ISk-6241 x Sk-I.11 0.9 -1.94 0.59 047
ISk-73 x Sk-L12 -0.19 7.19 221 059 |
Sk-6241 x Sk-L12 0.19 -7.99 2.21 0.59
Sk-73 x Sk-113 0.1 1.88 022 | 141 |

k-6241 x Sk-L13 6.1 -1.88 022 141% |
Sk-73 x Sk-L14 0.06 6.24 ~0.71 0.08 |
Sk-6241 x Sk-L14 0.06 6.24 0.71 -0.08 |
Sk-73 x Sk-L15 0.30 -0.05 152 0.72
Sk-6241 x Sk-L15 -0.30 0.05 152 - 0.72
Sk-73 x Sk-L16 -0.19 0.74 —-2.09 0.90*

k-5241 x Sk-L16 0.19 0.74 —2.09 -0.90*

k-73 x Sk-L17 -0.% 0.19 0.15 1.08*
ISk-6241 x Sk-L17 —0.0c -0.19 -0.15 -1.08*
Sk-73 x Sk-L18 -0.06 144 -0.50 0.27
ISk-6241 x Sk-L18 0.06 144 0.59 021
Sk-73 x Sk-L19 1.41* 2.82 -0.34 0.27
ISk-6241 x Sk-L19 1.11° -2.82 0.34 0.27
ISk-73 x Sk-L20 0.55 294 2.15 0.39
Sk-6241 x Sk-L20 -0.55 -2.94 -2.15 20,39
ISk-73 x Sk-L21 0.50 7.69 _-1.84 0.83
Sk6241 x Sk-L21 -0.50 -7.69 1.84 -0.83
8D S;70.05 1.05_ 11,85 385 0.90
LSD S,y 0.01 ' R B

* significant at the 0.05 hvd of probability.
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Table (6): Estimates of pgrconuge of top crossaes relative to SC155 and
SC pioneer 3084 for sllklng date and grain yield over two

Iocations.
“Cross — Siikil amump - "Grain yield (ard/fed.
i SC155 SC3084 SC155 SC3084
Sk-73x Sk-L1 -1.45 757 3.9 9.93
Sk-73x Sk-L2 0.41 8.50" ~26.09° -16.44"
Sk-73X Sk-L3 -0.83 698" -27.51° -17.04"
Sk-73x Sk-L4 -0.41 - 5.59" 21.72° -10.41
Sk-73X SK-L5 0.41 5.81° 9.29 3.81
[ Sk-73X SK-LB 0.83 543 -24.80"° 13.70°
Sk-73% Sk-L7 1.65 4.65° 4T .78
Sk-73x Sk-L8 1.65 465 21.52° -10.19
Sk-73x Sk-L9 1.85" 24T 23.50°% -12.56
Sk-73x Sk-L10 IRES 233" -32.43" 22.67°
Sk-73% Sk-L11 228 4.08° 22.10° -10.85
Sk-73x Sk-L12 2.89° 3.49° -23.56° 212.52
Sk-73x Sk-L13 3.50° 2.91° -26.83" -16.26"
Sk-73x Sk-L14 3.50° 2.91° 37.73" -28.74"
Sk-73x Sk-L15 2.66° 3.69° 24.34° 13.41°
Sk-73x Sk-L16 -1.45 -T51 24.76" -13.89°
Sk-73X Sk-L17 1.85° 447 12,50 0.04
Sk-73x Sk-L18 2.89" 3.49° -17.86° -6.00
Sk-73x Sk-L19 2.48" -3.88° 26.12° -15.44"
Sk-73x Sk-L20 0.20 8.02° 4.69 19.81
Sk-73x Sk-L21 2.26" -4.08° 0.36 14.04"
Sk-6241x Sk-L1 1.04 -7.18° 515 8.56
Sk-6241x Sk-L.2 -2.89° 8ot 11.97° 0.74
Sk-6241x Sk-L- 1.87" — .7.95" -11.46 1.33
[ Sk-6241x SkL4 187 7.95" 317 10.81
Sk-6241x Sk-L5 0.0 6.20° 3.27 10.70
Sk-6241x Sk-L6 1.24 7.36" 8.64 24.33°
Sk-8241% Sk-L7 2.28° 8.34" -12.82° 0.22
Sk-5241x SkL8 207 __ 4.26° 6.08 7.48
Sk-6241x SKk-LO 1.04 718" -17.93° 6.07
Sk-6247x Sk-L10 .63 6.79" -7.93 — 5.37
Sk-6241x Sk-L11 0.83 543" -10.68 2.22
Sk-6241% Sk-L12 1.44 485 - 5.86 21.15°
[ Sk-B241x Sk-L13 1.02 35.24° 1333 -0.81
Sk-8241x Sk-L14 165 4.65" A7.73° -5.85_
Sk-8241x Sk-.15 -0.41 —6.50" 0.23 14.70°
41X Sk-L.16 -2.89° 8.91° 2.43 19.52*
Sk-6241% SK-L1 0. 8.20° 1.68 16.37"
— Sk-6241x SK-L18 1.02 T L5.24° 1.26 15.89°
Sk-6241x Sk-L18 3.31° ~—8.30" ~7.80 5.52
Sk-8241x Sk-120 3.72 9.69° 8.15 ____ 2148
Sk-6241x Sk-L21 1.85° —4ar 3.53 18.48°
significant at the 0.05 level of probabiiity.
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