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ABSTRACT

An 9x9 diallel analysis of combining ability under
two different 1levels of nitrogen for eight quantitative
characters was performed. Significant mean squares due
to nitrogen levels were detected for, ear height, number
of rows per ear, 100-kernel weight, and grain yield per
plant.

Significant general and specific combining abilities
(GCA and SCA) were obtained for all traits. The magnitudes
of the ratios of GCA/:CA revealed that the additive and
additive X additive types of gene action were <“hs msot
important expressions for all traits. The magnitude of
the interaction for GCA was generally higher than for
specific one for most traits. The parental inbred lines
M.37, K64 and M.44 showed significant mnegative (gy) for
silking and tasseling dates. The parental inbred lines
M.30 arnd RgIT expressed significant positive of (gy) for
grain yield/plant, number of rows/car and number of kernels/
row. While, M.36 seemed to be the best combiner for grain
yield, 100-kernel weight and number of rows/ear.

The highest desirable SCA effects were in crosses:
RgII X M.36, RgII X M.25, RgII X M.30, K64 X M.54 and K64
X M.36 for grain yield and one or more of its components.
The cross RgII X M.3 showed the highest useful heterosis
for grain vield followed by RgIT X M.30. The five double
corsses; (RgII X K64) (M.36 X M.30), (RgII X K64) (M.54
X M.36), (RGITI X K64) (M.36 XX M.25), (RgII X K64) (M.36
X M.24) and (RgII X M.36) (M.24 X M.30) surpassed the respec-
tive check variety D.C. 202 by 32.35%, 24.90%, 23.50%,
10.97% and 13.51%, respectively.
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INTRODUCTION

Maize grain yield is a complex trait and is an ultimate
product of the action and interaction of a number of guanti-
tative characters, which are known to be controlled by
difterent sets of polygenes. The study of these characters
is of prime concern to maize breeder.

It is a matter of importance both theoretically and
practically to investigate the constancy of the genetic
components ©of continuous variation under differental condi-
tions, since differences between the results of growing
the same cross in different treatment, location, or season
are usually obtained. The contribution of macro and micro
environmental effects to the magnitude of various genetic
types and hetrosis were previously recorded by many investi-
gatores (Saki, 1955; Matzinger, 1963; Mather and Jinks,
1971 ané Others).

General and specific combining abilities were first
defined by Sprague and Tatum (1942), then many investigations
were conducted on combining ability whether by using inbred
lines or open-pollinated varieties. Williams et al., (1963)
and El-Rouby & Galal (1972), workign on varietal crosses
and Nawar and El-Hosary (1983 & 1985) and El-Hosary (1986),
the behaviour of inbred lines, reported that GCA was more
important than SCA. On the contrary, Nawar et al., (1979
and 1980), reported that SCA was more important than GCA.
Matzingar et al., (1959) and El-Hosary (1986), suggested
that the additive effects were more biased by interaction
with environments than the non-additive effects.

The purpose of this investigation was (1) to estimate
the GCA and SCA and their interaction with different nitrogen
levels, (2) to identify superior parental lines and their
prospective crosses to be used in hybrid maize breeding
programs.

MATERIALS AND METHODS

Seven inbred 1lines of corn i.e. Moshtohor (M) 44,
54, 37, 36, 25, 24 and 30 were obtained by El-Hosary (1986a).
In addition, two inbred lines RgII and K64 were obtaiend
from Crop Research Institute, Agircultural Center, Ministry
of Agriculture, Giza. In 1986 seaosns, the nine inbred
lines were split planted in May 10th and 30th to avoid
differences in flowering time and to secure enough hybird
seeds. All possible combinations, without reciprocals,
were made.
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In 1987 seaosn, two experiments involved 36 hybrids
and double cross 202 (check variety) were planted in June
27th at the Agricultural Research and Experimental Station
of the Faculty of Agriculture, Moshtochor. A rardomized
complete block design with three replication was used.
Each plot consisted of two ridges of six m. length and
70 cm. width. Hills were spaced at 30 cm. with three kernels
per hill on one side of the ridge. The seedlings were thinned
to one plant per hill. Two experiments each with different
nitrogen levels were conducted to evaluate the 36 hybrids
and D.C. 202. The first experiment received 60 kg N/fad.
and the second one received 90 kg N/fad. The rest of cultural
practices were followed as usual for ordinary maize field
in the area. Random sample of 20 guraded plants in each
plot was taken to evaluate; silking date, tasseling date,
plant height, ear height, number of rows per ear, number
of kernels per row, 100-kernel weight and grain yield per
plan. Grain yield was adjusted for 15.5% moisture.

General and specific combining ability estimates were
obtained by Griffing's (1956) diallel cross analysis designa-
ted as method 4 model I for each experiment. The combined
analysis of the two experiments were carried out whenever
homogenity of variance was detected. Heterocis expressed
as the percentage deviaticn of F; mean performance from
double cross 20. for grain yield per plant.

RESULTS AND DISCUSSION

The analysis of variance for combining ability combired
over two experiments for eight characters is given in
table (1).

Nitrogen levels mean squares for; ear height, number
of rows per ear, 100-kernel wiehgt and grain yield per
plant were sigrnificant, with mean values by 90 kg N/fad.
being higher than those by 60 kg N/fad. This indicates
that presence cf nitrogen led to less competition between
plants for nitrogen and retarded 1leaf senescence, which
increased periocd of photosynthesis and dry matter production
and this in turn helped increasing grain yield. Similar
results were ob*ained by Khalifa et al., (1983) and Moursi
et al., (1983).

Hybrids mean squares were highly significant for all
traits. With the exception of tasseling date, number of
rows/ear and 100-kernel weight significant hybrids by
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nitrogne levels mean squares were detected. These inter-
actions with nitrogen levels could be a result of different
ranking of genotypes from level to the other. For the
exceptional cases, insignificant interactions between hybrids
and nitrogen levels were obtained revealing that the hybrids
had nearly similar magnitudes at different nitrogen levels.

The variance associated with general and specific
combining abilities (GCA and SCA) was significant for all
traits, indicating that both additive and non-additive
types of gene action were invelved in determining the perfor-
mance of single-cross progeny. To reveal the nature of
genetic effect which had the greater role, GCA/SCA ratio
was computed. High values which largely exceeded the unity
were detected, revealing that the largest part of the total
genetic variability associated with those traits was a
result of additive and additive by additive gene action.

These results support the finding of El-Rouby et al.,
(1973); Kassem et al., (1979); Nawar & El-Hosary, (1983
& 1985) and El-Hosary, (1986) for yield and its components,
Shehata & Dhwan, (1975) and Mohamed (1984), for earliness.

The magnitude of the interactions for general combining
ability was generally higher than for specific ones, reaching
the significant level of probability for all traits except
tasseling date. Appreciable specific combining ability
by nitrogen levels interactions were only reached for silking
date, number of kernels per row and grain yield per plant.
This finding indicates that additive and additive by additive
types of gene action appeared to be more affected by environ-
ments +than the non-additive genetic type. These results
are in harmony with those previously reached by Matzinger
et al., (1959); Nawar & El-Hosary, (1983) and El-Hosary
(1986) where they suggested that the additive effects were
more biassed by interaction with environments than the
non-additive effects. ’

Estimation of general combining ability effects (g3)
for idnividua! parental inbred 1lines in each trait over
two experiments are presented in table 2. M.37, K64 and
M.44 showed significnat negative (g;) for both of tasseling
and silking drtes. This finding indicates that these inbred
lines are the best general combiners for earlier yield.
The parental inbred line M.30 seemed to be the best combiner
for dawarfnesss The parental inbred lines. M.30, RgII,
K64 and M.44 expressed in superiority for ear height. The
parental inbred lines M.30 and RgII expressed significant
positive value of (g;) for grain yield per plant, number
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of rows per ear and number of kernels per row. Whereas,
M.37 seemed to be the best combiner for grain yield per
plant, 100-kernel weight and number of rows per ear.

These results indicated that these parental inbred
lines possess favourable geres and that improvement in
yield may be attained if they are used in hybridzation
program.

Specific combining ability effects for the studied
thirty-six parental combinations were computed for all the
studied traits (table 3). The most desirable inter-and
intra-allelic interactions were presented by the combinations
PgITI X M.54, K64 X M.36 and M.37 X M.30 for earliness,
M.54 X M.36 for plant height, RgII X K64, K64 X M.30, M.54
X M.30, M.36 X M.25 and M.25 X M.24 for ear height, and
RgITI X M.36, RgII X M.25, RgII X M.30, K64 X M.54 and K64
X M.36 for yield and one or more of yield components.

These combinations expressed significant heterotic
effect relative to Double cross 202 (table 3). In addition,
these crosses might be of interest in breeding program
towards synthetic varieties composed of inbrted 1lines or
hybrids involved the good combiners for the traits in view.

Heterosis expressed as the percentage deviation of
F; mean performance from Double cross 202 value for grain
yield per plant inp single experimert as presented in table 3.
Thirteen, fifteen, and nineteen hybrids exhibited signifi-
cantly heterotic effects for the first experiment, the
second one and the combined, respectively. Five hybrids
cut-yielded the check variety in both experiments as well
as the combined. The useful heterotic effects to D.C. 202
ranged from 20.59 to 67.61, 17.73 to 37.03 and 15.08 to
51.55 for exp. I, exp. 2, and the combined, respectively.
High heterotic effect was detected in the: cross (RgII X
M.36) followed by cross (RgII X M.30). Hence, it could
be concluded that both crosses offer possibility for impro-
ving grain yield of maize.

Many investigators reported high heterosis for yield
of maize (Robinson et al., 1956; Hallour and Eberhart,
1966; Nawar and EL-Hosary, 1985 and El-Hosary, 1986). Mohamed
(1984) and other investigatores reported good relationship
between the predicted and the actual double cross yield.

Method-3 outlined by Jinkins (1934) was used to deter-
mine the prediction grain yield of double crosses. The
double crosses (RgII X K64) (M.36 X M.30), (RgII X K64)
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(M.54 X M.36), (RgII X Ké64) (M.36 X M.25), (RgI1 X M.64)
(M.36 X M.24) and (RgIT X M.36) (M.24 X M.30) surpassed
the respectivel D.C. 202 value by 32.35%, 24.90%, 23.50%,
19.97% and 13.51%, respectively.

It could be concluded that these double crosses offer
a possibility for increasing grain yield of maize.
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