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ABSTRACT

was a good general combiner for grain yieldgalant and P® was a good general
combiner for earliness Hybrid combination P*xP . P*xP®, P'xP® and P°xp’ exhibited
desirable S.C.A. effects. High rations which largely exceed the unity were obtained
in ear length, no. of rows/ear and weight of 100 kernel. While the rations were less
than unity for all of the other traits indicating that the largest part of the genetic
variability associated with those traits was a result of non-additive gene action.

efficient and prospective in maize breeding programs for improving the grain
yield/plant.

INTRODUCTION

Combining ability analysis is a useful technique for classifing parental
lines in terms of their hybrid performance. Thus it helps in selecting the
parents for hybridization which-when crossed would give rise to more
desirable segregations.

Differences in GCA effects have been attributed to additive, additive x
additive and higher-order interactions of additive genetic effects in the base
population, while differences in SCA have been attributed to non-additive
genetic variance (Falconer, 1981). Hallaver and Miranda (1981) stated that
both GCA and SCA effects should be taken in consideration when planing
the maize breeding program to produce and release new inbreds and
crosses. Morshed et al, (1989) and Dehghanpour et al., (1997) reported
that GCA and SCA effecis were significant for all studied traits. Shafey
(1993) and Alika (1994) concluded that variation due to GCA was highly
significant for plant height, ear height, ear length, ear diameter and 100
kernel weight. Pole and Proghan (1994) reported that non-additive gene
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effects were more important for grain yield, number of rows/ear, number of
grain/row and ear length. Whereas for ear diameter and 100 grain weight,
the additive gene effects exhibited predominant role. El- Hosary (1288)
revealed that the additive and additive by additive types of gene action
were the more important expression for 100 kernel weight, No. of rows/ear,
plant height and silking date. While, non additive gene effects were
important for grain yield/plant and No. of kernels/row.

Hybrid vigor resulting from F, crosses of maize genotypes was
reported by Amer (1991), Mourad et al., (1992), Sadek et al., (1992) and
Gama et al., (1995) who reported significant useful heterosis for number of
kernels/row, weight of 100 kernels and grain yield/plant.

The objective of this investigation was to evaluate the combining
abilities and heterosis effects from diallel crosses among newly eight white
maize lines regarding growth, earliness and yield in attempt to produce high
yielding white single cross hybrids better than the commercial ones.

MATERIALS AND METHODS

The experiments were carried out at the HYTECH Co. station in
Kaha, Kalyubia Governorate during two successive seasons 2000 and
2001. Eight inbred lines of (Zea mays, L) wide divergent origins were used
as parental lines in the present investigation. These inbred lines were
chosen to represent a wide range of variability in most of the studied traits.
Parental no., code no. and origin of these inbred lines are presented in
Table 1.

Table 1: The parental number, code number and origin of lines used
in this recearch

Parent no. Code no. Origin

P’ M.H.T.C-1 Egypt

p* M.H.T.C-2 South America
p* MH.T.C-3 South Africa
P: M.H.T.C-4 South America
P MH.T.C-5 India

p° MH.T.C-6 South Africa
P’ M.H.T.C-7 Egypt

p° MH.T.C-8 South Africa

A half diallel cross set involving eight parents was made during 1999
season by hand method. In 2000 season, the experiments were conducted
at Kaha, Kalyobia. Eight inbred parents and their 28 F, hybrids were grown
in a randomized complete blocks design with three replications. Each plot
consisted of two ridges of 5m. length and 70cm. width. Hills weres spaced
by 25cm. with two kemels per hill and latter thinned to one plant per hill.
Cultural practices were followed as usual for ordinary maize field in the
area. Random sample of 10 plants in each plot were taken to evaluate,
tasseling date, silking date, plant height (cm), ear height, ear length, ear
diameter, No. of rows/ear, No. of kenels/row, weight of 100-kernel and
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grain yield/plant (gm) were recorded. Analysis of variance was done
according to Steel and Torrie (1980).

General and specific combining ability estimates were obtained by
employing Griffing (1956) diallel cross analysis designated as method Il
model |.

Heterosis percentage relative to mid-parents (M.P) and better parents
(B.P) performance was calculated as follows:

Mid-parent heterosis (M.P)= £ - M _.P 4400
M P
Mid-parent heterosis (L.S.D) = t~/3MSE /2~

Better-parent heterosis (B.P) = £1 = B.P 100
B.P

Better-parent heterosis (L.S.D) = t+/2 MSE / r

Where (t) is the tabular value at the stated level of probability for the
degrees of freedom of the experimental error, MSE is the mean square for
error, and (r) is the number of replicates.

RESULTS AND DISCUSSION

Analysis of variance for traits of the eight parents and their crosses
are shown in Table 2. Results indicated that highly significant differences
for all the studied traits were found.

Results in Table 2 show the means of squares of the studied traits for
parents and their F, crosses used in the half diallel.

Mean performance of parents and F; crosses:-

Mean performance for the parents and their crosses ranged from
68 (P°xP®) to 78 (P°) for tasseling date. 68.3 (P°xP®) to 79 (P?) for silkin
date, 190 (P°) to 310 (P°xP°) for plant height, 88.3 (TPS) to 156.7 (P*xP?,
P’xP* and P°xP®) for ear height, 12.2 (P°) to 21.6 (PxP ) for ear length, 3.5
(P°) to 5.8 (P°xP®) for ear diameter. 10.7 (P*) to 17.3 (P°xP®) for number of
rows/ear, 21.7 (P%) to 50.7 (P°xP®) for number of kernels/row, 26 (P°) to
42.3 (P*xP®) for weight of 100 kernel. In addition, grain yield/ plant recorded
values ranging from 41.67 (P*) to 211.34 (P*xP®)gm.

General and specific combining ability:-

Analysis of variance Table 4 indicated to significant general and
specific combining abilities for all the studied traits, except variance due to
plant height which were insignificant for general combining ability. Morshed
et al, (1989), Alika (1994) and Shafey (1998) found highly significant
G.C.A. and S.C A effects in the studied traits.

The ratio of 6° G.C.A/6° S.CA. was less than unity for tasseling
date, silking date, plant height, ear height, ear diameter, number of
kernels/row and grain yield/plant indicating the prevalence of non-additive
gene action in the genetic control of these traits.
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But 62 S./6%2 S.CA. was more than unity for ear length, number of
rows/ear and weight of 100 kernel revealing the importance of additive
gene action in the genetic control of these traits.

These resulls are in agreement with those reported by Daniel,
(1969), Abo- El-Fadhl, (1978) and El-Hosary et al., (1990) for plant height,
Shafey (1998) for ear length and ear height, Mostafa et al., (1996) for grain
yield, Soliman et al., (1995) for number of rows/ear and weight of 100
kernels. Nevado and Cross (1990) for grain yield/ plant, silking date and
number of kernels/row; El-Hosary (1988) for number of rows/ear, number of
kernels/row and weight of 100 kernels, El-Zeir ef al., (1997) for grain
yield/plant, 100 kernel weight, ear diameter, number of rows/ear and
number of kernels/row.

Estimates of G.C.A effects for the parents Table 5 indicated that P°
was the best combiner for ear height, ear diameter and weight of 100
kernel, P° for ear length and grain yield/plant, P? for number of
kernels/row, P®, for number of rows/ear plant height, tassling date and
silking date.

Estimates of S.C.A effects in Fy crosses for each traits are
presented in Table 6. Results show highly significant S.C A. effects values
for all the studied traits.

For tasseling date the crosses P°xP® (-3.093) and P°xP® (-2.459)
had the lowest values of S.C.A. effect Regarding silking date, P°xP (-3.50)
and P'xpP? (-3.20) gave the lowest values of S.C.A for these trait. The
previous crosses could be considered as the best crosses for earliness.
With respect to plant height P°xP’ cross gave the best values (-28.630). the
cross P*xP’ gave the best values for ear height (-18.556). The cross P*xP®
gave the highest values for ear length (2.611) and ear diameter (0.571).
The crosses P*xP® (1.881) and P°xP® (1.881) gave the best values for
number of rows/ear and number of kernels/row (8.759 and 8.059). The
crosses P°xP* and P°xP® gave the highest values for weight of 100 kernel
(5.167 and 5.133). For grain yield/plant the crosses P*xP® and P‘xPsgave
the highest values of these trait.

Heterosis:-

Different significant parents vs. crosses mean squares were
detected for all studied traits except 100 kernel weight Table 2. Heterosis
expressed as percentage deviation of F, performance from its mid parent
and better parent average values for all studied traits are presented in
Table 7. For tasseling date all hybrids expressed negative significantly
heterotic effects ranged from —5.194 to —10.960 for mid parent and ranged
from -5599 to -11.538 for better parent. For silking date all hybrids
expressed negative and desirable direction significantly heterotic effects
ranged from —4.049 to.-12.019 relative to mid parent and ranged from —
4.251 to -12.397 relative to better parent. This results are in accordance
with those obtained by Nagda et al, (1995). For plant height the cross
P°xP® gave the best heterosis. For ear height the cross P*xP” gave the best
value of heterosis. Effect ear length showed positive and highly significant
heterosis over mid and better parent Table 7.
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The average heterosis of all crosses was —6.627 to 45.77 comparing
with mid parent and ranged from - 7.873 to 32.416 comparing with better
parent. In this connection, positive heterosis for ear length of maize was
also reported by Shafey (1998). For ear diameter results showed that
heterosis percentage over mid and better parent ranged from 4.773 to
37.866 as percent of mid

parent and ranged from -2.059 to 36.052 as percent of better
parent. The heterosis as percent of mid and better parent appeared
significant different for all single crosses of ear diameter trait Also, Shafey
(1998) and Yassien (1993 and 1939) supported the obtained results
Heterosis effect could be observed in Table 7 for number of rows/ear. The
heterosis as percent of mid parent ranged from Zero to 35.143 and ranged
rom Zero to 23.785 for better parent. In this connection- El-Shamarka
(1998) and Yassien (1999) reported that the majority of hybrids showed
significant degree of heterosis for this trait. For number of kernels/row the
heterosis as percent of mid parent ranged from 33.702 to 85.048 and
ranged from 22580 to 82.949 for better parent. These results are
agreement with those obtained by Shafey (1998) and Yassien 1999 As
weight of 100 kernel it ranged from 15.187 to 57.903. for mid parent and
ranged from -18.181 to 47.058 for better parent. These results agreed with
those obtained by Yassien (1993 and 1999) and Shafey (1998). Values of
heterosis for grain yield/plant are given in Table 7. Heterosis as percent of
mid parent ranged from 5.797 to 354.788 and ranged from 3.014 to
312.209 as percent of better parent. These results are agreement with
those obtained bg El-Shamarka (1999). The present results indicated that
the inbred line P* and P® were the best parents for most of the studied
traits. The crosses (P*xP%), (P*xP°%) and (P°xP®) gave the highest heterosis
values for grain yield/plant.
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