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ABSTRACT

This study was carried out during three successive seasons to identify
superior inbred lines and to evaluate some top crosses in maize. Seven newly
developed inbred lines were crossed to each of ten testers giving a total of
seventy top crosses. These top crosses were evaluated in two years. Data were
recorded in grain yield/plant and other important agronomic characters and were
analyzed according to Kempthorne (1957). General combining ability (g.c.a.)
variances  were predominant for plant height, ear height, ear diameter and
number of rows/ear. Whereas, 02 s.c.a. appeared to be more important in
controlling grain yield/plant, ear length, number of grains/row, and silking date.
Also, the interactions between s.c.a. x year were much higher than those
between g.c.a. x year for all of the studied traits except for silking date. Inbred
line MS56 was the best combiner for grain yield/plant, ear length, and number of
grains/row. Parental line M87 was a better combiner for short plant stature and
carliness.  The males D.C. Fatah and T.W.C. 320 were the best general
combiner for grain yield/plant and some of its components. However, the male
T.W.C. 310 expressed highly significant and negative gi effects for silking date.
The best s.c.a. effects for grain yield/plant were obtained in the crosses (T.W.C.
320 x M73), (G 303A x M129), (D.C. 215 x M43), (D.C. 215 x M82) and (Giza
2 x M43). The top crosses (T.W.C. 320 x M 73) and (S.C.10 x M56) produced
the highest significant increases in grain yield/plant relative to T.W.C. 310.

INTRODUCTION

Many efforts have been devoted by corn breeders (o evaluate the newly
developed inbred lines of maize.  This will help in the identification of the
superior inbred lines to be used in maize breeding programs. The top cross test
is one of the most important tests used in the evaluation of maize inbred lines.
However, the effectiveness of this test depends mainly upon the type of the tester
to be used in the evaluation program. Matzinger (1953) defined the desirable
tester as one that combines the greatest simplicity in use with the maximum
information on performance to be expected from total lines when used in other
combinations or grown in other environments. He suggested a tester with broad
genetic base for the tesling of general combining ability of inbred lines. Grogan
and Zuber (1957) indicated that some single crosses were as equally effective as
double crosses for measuring gencral combining ability El- Ghawas (1963) and



132 Annals of Agric. Se., Moshtohor, Vol, 32(1), 1994

Katta (1971) concluded that single cross 14 showed superiority as a narrow base
genetic tester.

The estimation of general and specific combining ability in different top
crosses in maize was reported by several researchers. Among those are: (El-
Itriby et af, 1981; Nawar and EJ- Hosary, 1984; El- Hosary, 1985: and Sedhom,

The current investigation was conducted to identify and assess
superior inbred lines of maize, to estimate g.c.a and s.c.a effects for both inbred
lines and testers, and to find out the best top crosses to be used immediately in
maize breeding programs,

MATERIALS AND METHODS

This  study was undertaken during three years at the Agricultural
Research Center, Faculty of Agriculture Moshtohor. The plant materials of this

In 1991 summer season, the seven inbred lines were top-crossed (o
cach of the ten testers giving a (otal of seventy top-crosses. These top crosses
along with a check (T.W.C. 310) were evaluated over two years (1992 and

The ordinary analysis of variance was made for each season then the
combined analysis over the wo  seasons was processed after testing the
homogeneity of error variances, Combining ability analysis was performed
according to Kempthorne (1957) over the two growing seasons.
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RESULTS AND DISCUSSION

Test of homogeneity revealed the validity of the combined analysis for
the data of the two growing scasons . Results in Table (1) indicated that years
mean squares were highly significant for all of the studied traits except for
silking date. Significant lines and testers mean squares werce obtained for all
traits except for plant height and number of grains/row for the studied testers.
Such results indicated a wide range of variability among both parental inbred
lines and testers. Moreover. significant line x tester interaction mean squares
was detected for all of the studied traits. This result led to the conclusion that
the parental lines performed differently according to the f(ester to which it
crossed. Significant interactions between males and year were obtained for ear
height and silking date. Whereas. significant intcractions between tesiers and
years were detected for grain yield/plant. ear length. and silking date. This
means that the studied genotvpes responded differently to the growing summer
seasons.  Also. significant lines x testers X year mean squares were obtained for
all characters under study except for ear length. number of grains/row and
silking date. Similar results were recorded by El- Etriby es a/  (1981), Nawar
and El- Hosary (1984), El- Hosary (1985) and Sedhom (1992).

The estimates of general combining ability (g.c.a.) and specific
combining ability (s.c.a.) variances along with their interaction with year are
presented in Table (1). Results indicated that the ratios between g.c.a. and s.c.a.
were approximately 11.33: 0, 5.14: 1, 106: 1 and 2:1 for plant height. ear
height, ear diameter and number of rows/ear. respectively. Such results
indicated that the additive types of gene action were important in controlling
the behavior of these traits. Whereas, the ratios of g.c.a. to s.c.a. were (0.30: 1.
0.32: 1, 0.98:1 and 0.46: 1, for grain yield/plant. car length. number of
grains/row and silking date. respectively. Therefore. non-additive tvpe of gene
action appeared to be the most important genetic component involved in the
inheritance of these characters. The importance of §2s.c.a. in controlling grain
yield/plant was reached by many investigators (Galal ¢r a/.. 1978: Nawar and El-
Hosary, 1984; El- Hosary, 1985; and Sedhom. 1992). It is clear that the
magnitude of the interaction between s.c.a. x year was higher than that of g.c.a.
x year for all of the studied traits except for silking datc. Consequently. non-
additive gene effects seemed (0 be more affected by environments. These results
are in good agreement with those reported by Gilbert (1958), El- Hosary (1985)
and Sedhom (1992).

General combining ability effects (gi) calculated for each female and
male combined over two years are presented in Tabie (2). The results showed
that the best general combiner over the ten males was the parental line M56 for
grain yield/plant, ear length. and number of grains/row, since it expressed the
highest significant and positive (i) effects. Whereas. inbred line M87 gave the
highest significant and negative (gi) effects for ear height and silking date
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Table (2): General combining ability effects of lines and testers combined over two years.

135

Grain Plant Ear Ear Ear No of No of Silking
Parent yleld/ height height length diameter| rows/ graing/ | date
plant (cm) (cm) (cm) (mm) ear Fow
Females:
M43} 2.87 3.20 3.12% 0.13 0.87%¢ 0,40 0.03 1.24+#
MS56 13:23%% 1. 815 3,13 0.88%+ -0.48 -0.22* 2.43%¢ -0.22
M73 0.70 <0.68 -0.26 0.03 -0.05 -0.24¢ 1.05% ~1.02%*
M8z -8.51%* | 312 -1.99 0.13 ~1.284« 0.79** 2.06%* 0.37
MB87 -3.54 =5.18%* | .564%e 0.14 <0.43 0314+ o A bl -1.66**
M113 217 6,45 | -376* 0.95%2 2,07« 138 -3.16%* 0.41
M129 -8.92v* 4.08* 3.40* -0.36* 1.05%= 0.58** -1.30** 15720
S.E. (gi) 2.53 1.79 1.51 0.17 0.28 0.11 0.42 0.33
S.E. (gi-g}) 3.58 2.54 2,13 024 0.40 0.16 0.59 0.46
Males:
Giza 2 -4.47 -4,22% 0.85 0.68%¢ | -034 -0.392® | -1.05* -1.04%¢
D.C, 204 -5.55 0.31 0,07 0.13 -1.15%* -0.35¢% 0.79 -0.24
D.C. 215 0.47 7.67%% 6.14%* -0.01 2.36%° 1.09°* -1 1.33%e
D.C. Taba 5.64 315 5.45** | 0.08 1.63% 0.74%* 0.96 2.16%*
D.C Fatah 10.47¢¢ | 1.98 1.64 0,40 1.06** 0.69%* | -037 0.45
T.W.C. 320 10.28** | 2.27 1.83 B 7 0.22 0.17 1.63** 0.28
T.W.C.310 | -3.95 0.51 0.97 0.32 .69 -0.10 0.04 -1.83%¢
S.C. 10 154 | 039 7.73%* | 024 -146* | 068 | 037 0,14
Mi12 2.28 -4.03 0.45 0.28 0.65 0.15 0.88 -0.33
G303 A S16.71%% | -7.25%% | .7.73%¢ | .1.35%% | .].84% -1.02¢+¢ -1.40%* -0.64
S.E. (gi) 3.02 2.14 1.80 0.20 0.34 0.14 0.50 0.39
S.E. (gi-g) 4.28 3.03 2.55 0.29 0.48 0.19 0.71 0.55

! M43 = Moshtohor 43

* and ** signifciant at 0.05 and 0.01 levels of probability, respectively.
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Therefore, it seemed to be the best general combiner for short car placement and
earliness. Meanwhile, line M113 was the best combiner for plant height, ear
diameter and number of rows/ear. Parental line M73 was among the good
combiners for number of grains/row and silking date, whereas line M129 was
the second best combiner for ear diameter and number of rows/ear. The effects
of g.ca. of males indicated that the double cross tester D.C Fatah was the best
general combiner for grain yield/plant followed by the male three-way cross
320, since they expressed the highest significant and positive (gi) effects for this
trait. Moreover, this particular double cross (D.C. Fatah) was among the good
combiners for ear length, ear diameter, and number of rows/ear. Also, the
three-way cross 320 was the best combiner for ear length and number of
grains/row. The double cross male D.C. 215 appeared to be the best combiner
for ear diameter and number of rows/ear. For date of silking, the best general
combiner was the three-way cross 310. Line G303 A was the best combiner
for both plant and ear heights. Also, D.C. Taba was among the good combiners
for ear diameter and number of rows/ear. Single cross 10 seemed to be the best
general combiner for ear height (Table 2).

It could be concluded that the double cross tester D.C. Fatah and the
three-way cross 310 were the best general combiners among the studied ten
males. The importance of the double crosses as good testers were reported by
Grogan and Zuber (1957), Salem et al (1981) and Nawar and El- Hosary (1984).

The effects of specific combining ability of the top crosses for all traits
combined over two years are presented in Table (3). The best s.c.a. effects for
grain yield/plant were detected in the crosses: (T.W.C. 320 x M73), (G 303 A x
Mi129), (D.C. 215 x M43), (D.C. 215 x M82) and (Giza 2 x M43). For plant
height, the best s.c.a. effects were obtained in two top crosses (M12 x M73) and
(S.C. 10 x M43). Three test crosses (D.C. Fatah x M129), (Giza 2 x M87) and
(S.C. 10 x M82) expressed significant and negative s.c.a. effects for ear height.
The best s.c.a. effects for ear length and number of rows/ear were detected for
the top cross (T.W.C. 320 x M73). Also, this latter cross expressed desirable
s.c.a. effect for ear diameter and silking date. However, the best s.c.a. effects for
silking date was recorded for the cross (Giza 2 x M56) followed by the cross
(T.W.C. 320 x M73). The cross (D.C. 215 x M43) produced the highest
significant and positive s.c.a. effects for number of grains/row.

The relative increases in grain yield/plant over the check variety
T.W.C. 310 (heterosis %) were estimated properly. However, for the sake of
brevity results proved that the highest significant increases in grain yield/plant
relative to T.W.C. 310 (31.06, and 26.44%) were obtained in the two top crosses:
(T.W.C. 320 x M7), and (S.C. 10 x M56)), respectively.

Such test crosses are very important and could be used immediately in
maize breeding programs to improve the yield potentiality of maize crop.
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The mean values and ranking of females (lines) and males (testers) for grain
yield/plant combined over two years are presented in Table (4). It is clear that
individual males ranked the females differently. On the average of the ten
studied males, the best three females were MS6, M43, and M113. Moreover the
double cross Fatah gave the highest grain yield followed by the male TW.C.
320. These two testers were also expressed the highest desirable g.c.a. effects for
grain yield/plant and some other traits.
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