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Abstract

A half diallel set among five genetically diverse bread wheat
( Triticum aestivumn, L.) genotypes were done in 2001/2002 growing
season, The F1’s of the ten crosses and the five parents were
grown in a filed experiment at Giza experimental research farm,
ARC next season (2002/2003), in a randomized complete blocks
with three replications. Days to heading, Plant height, days to
maturity, number of spikes per plant, number of kernels per spike,
100-kernel weight, straw yield per plant, grain yield per plant and
harvest index were studied. The mean squares of genotypes,
parents and crosses were highly significant for all studied traits.
Positive heterosis over the better parent for three crosses for
number of spikes/plant, one cross for straw yield per plant and one
cross for grain yield per plant. Negative heterosis over the better
parent was detected in four crosses for plant height, ten crosses
for days to heading and one cross for days to maturity. The
variances associated with general combining ability reached the
level of significance for all studied traits except for harvest index.
Specific combining ability was recorded for all traits except for
grain yield. General combining ability variance was higher than the
specific one for all characters except for days to maturity and 100
Kwt. Both types were of the same importance for days to maturity,
while 100 kwt showed effects due specific combining ability. Four
crosses were promising for early heading and/or early maturity.
Also, several crosses were promising for improving grain yield
plant.

INTRODUCTION

Wheat is one of the major cereal crops in Egypt, which receives great attention in
plant breeding. Increasing grain yield per unit area is the main or the only solution for
overcoming the increased demand for wheat by developing high yielding wheat
cultivars, that resist both biotic and a biotic stresses.

The assessment of nature of genetic variation is very crucial in any breeding
program, since the choice of an appropriate breeding method depends on the relative

importance of variances and genetic parameters. In wheat, plant height and spike
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characters are important plant attributes that determine the desirability of progeny of
any cross. The appropriate selection of these traits may greatly contribute towards
enhancement of high yielding ability. Thus, information about the nature of gene
action with respect to these traits would be useful in development of better cultivars e.
g. dominance gene action would tend to favor the production of hybrids, whereas,
additive gene action signifies that standard selection procedures would be effective in
breeding for advantageous changes in these characters (Edwards et al., 1976).

Successful breeding programs need continued information on the genetic variation
and systems governing grain yield and its components. Contradictory results were
obtained by differ authors with respect to genetic systems governing grain yield and
its components. Tkram and Tanah (1991) indicated that both additive and non-additive
gene effects played an equal role in the inheritance of grain yield, number of
spike/plant, number of kernels/spike and 1000-kernel weight. Salem and Hassan
(1991) reported that non-additive gene effects were more important for grain
yield/plant and number of spikes/plant. Dawam and Hendawi (1990), and Darwish
(1992) found that dominance gene effects were significant for grain yield/plant,
number of kernels/spike and 1000-kernel weight. Meanwhile, El-Hennaway (1992)
revealed that both additive and dominance gene effects were important for grain yield
and number of kernels/spike. On the other hand, Mekhamer (1995) reported that
additive gene effects were significant for number of kernels/spike and 1000-kernel
weight. Mohamed (1999) found that additive and non-additive gene effects were
controlling the genetic systems of grain yield and its components. The additive gene
effect mainly influenced the inheritance of the studied characters. Also, El-Sayed et al.,
(2000) found that both additive and dominance variances were significant for number
of spikes/plant, number of kernels/spike, 1000-kernel weight and grain yield/plant.
Moreover, Mostafa (2002) Showed that both additive and non-additive gene effects
contributed in controlling the genetic system for plant height, number of spikes/plant,
number of kernels/spike, 100-kernel weight and grain yield/plant.

The present study was carried out to study the types of gene action controlling
some of the economic characters in five parental diallel crosses of bread wheat.

MATERIALS AND METHODS

The fieldwork of this study was conducted at El-Giza Agricultural Research
Center (ARC), Egypt. Five bread wheat cultivars representing a wide range of genetic
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variability were selected for this study during the two successive growing seasons
2001/2002 and 2002/2003. Names and Pedigree of the studied parents are presented
in Table 1.

Table 1. Names and Pedigree of the five parents of bread wheat.

No. Name Pedigree Origin
Py Gemmeiza 9 | ALD “S"/HAVAC “S"//CMH74A.630/SX Egypt
P, Sids | HD21/PAVON “S"//1158.57/MAYA74 “S" Egypt
P3 Dovin - 2 CM84655-02AP-300AP-300L-3AP-300L-3AP-OL-OAP | ICARDA
Py Sakha 93 Sakha 92 / TR 810328 Egypt
Ps Giza 168 MRL/BUC/SERI Egypt

In 2001/2002 season all possible crosses among the five selected parents
(without reciprocals) were made to produce hybrid seeds of the ten crosses. In the
second season, 2002/2003 the 15 entries (10 F1'S and 5 Parents) were planted in the
field using the randomized complete block design with three replications. Each entry
was planted in two rows 2 m long, 30 cm apart and the distance between plants
within row was 10 cm. Data were recorded on a random sample of 10 guarded
plants/entry. Data were recorded for nine characters i.e. No. of days to heading, No.
of days to maturity, plant height, number of spike/plant, number of kernel/spike, 100~
kernel weight, straw yield/plant (gm) grain yield/plant (gm) and harvest index.

The analysis of variance for combining ability effects was done following
Griffing’s (1956) method 2 model 1. Heterosis was computed with respect to better
and mid parent according to Bhatt (1971) formula.

RESULTS AND DISCUSSION

Analysis of variance for the days to heading, plant height, days to maturity,
number of spikes/plant, number of kernel/spike, 1000-kernel weight, straw yield
/plant, grain vyield/plant and harvest index are presented in Table 2. Test of
significance indicated that mean squares of genotypes were highly significant for all
studied characters. The significance of the mean squares indicated the presence of
true differences among these genotypes. Mean squares due to parents and F,’s were
significant for all studied characters, except for number of spike/plant of the parents.
These findings indicate that parental cultivars differed in their mean performance in all _
characters.
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Table 2: shows the result of analysis of combining ability. The variance
associated with general combining ability reached the level of significant in all
character, except for harvest index. The same level of significance was found for
specific combining ability for all studied character, except for grain yield. The
significant variances due to both general and specific combining ability revealed the
presence of both additive and non-additive types of gene effects. Relatively large
general combining ability effects were recorded for days to heading, plant height, days
to maturity, number of spike/plant, number of kernel/spike, 100-kernel weight, straw
yield/plant, grain yield/plant and harvest index suggesting the predominant role of
additive type of gene action for these characters and thus selection could be
successfully practiced to improve them.

The mean performance of the five wheat parental genotypes is presented in
Table 3. The parental cultivar Gemmeiza 9 (P;) ranked the first for straw and grain
yield/plant and the second for plant height and days to maturity. The parental cultivar
Sids 1 (P,) ranked first in plant height, number of kernel/spike and maximum days to
heading and maturity, and second for number of spikes/plant, 100-kernel weight and
straw/plant without significant difference and was the second in grain yield/plant and
the latest in harvest index.

The parental cultivar Dovin-2 (P3) ranked first in number of spikes/plant and
100-kernel weight/plant. The parental cultivar Sakha 93 (Ps) ranked last for plant
height and days to maturity (desirable) and moderately for all studied
character.

The parental cultivar Giza 168 (Ps) ranked the first for harvest index, the last
for straw yield per plant and moderately for all studied character.

The mean performance of the tested ten crosses are presented in Table 3. For
plant height the tallest two crosses were P4 x Ps and Py X Pa.

The two crosses P; X Ps and P4 x Ps were the earliest in days to heading and
maturity. The three crosses P; x Ps, Py x P3 and Py X Ps possessed the highest number
of spikes/plant, while the five crosses Py x Py, Py X Pq, P; X Ps, P; x P3 and P, X P4
possessed the highest number of kernels/spike. For heavy 100-kernel weight the best
four crosses were Py X P4, Py X Py, P, X P3 and Py x P3. The three crosses Py x P3, P3 X
Ps and Py x Ps were the highest in straw yield /plant, while the three crosses P; x Ps,
P, x P, and P, x P4 were the highest in harvest index. The two crosses P3 x Ps and Py X
P, gave the highest grain yield/plant.
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Parents VS crosses mean squares (Table 2), as an indication to average
heterosis overall crosses, were found to be highly significant for all characters, except
for plant height, straw yield /plant and grain yield/plant.

The heterosis estimates are given in Table 4. High positive values would be of
interest in.all studied traits except for plant height, days to heading and maturity
where negative values would he useful from the breeder point of view. For plant
height, useful heterotic effects toward shortness were found in four crosses, also ten
and one F1'S crosses had lower days to heading and maturity than their corresponding
better parents. At the same time, three, one and one F1’S crosses had higher number
of spikes/plant, straw yield/plant and grain vyield/plant, respectively, than the
corresponding better parents, One cross, out of the ten crosses, seems to be
promising (P3 x P). It gave positive heterosis for grain yield/plant and straw
yield/plant and also gave negative heterosis for days to heading. Cross (P1 x P5) gave
negative heterosis for days to heading and maturity, beside positive heterosis for
number of spikes/plant comparing to better parents. Walton (1971) emphasized that a
parent superior for one yield components character should be crossed with parent
superior for the other components to obtain heterosis in a complex trait such as grain
yield. The particular components contributing to high yielding crosses were not
consistent from cross to cross. Mahrous (1998), and Abdel Hamid (2002) detected
significant heterosis for early heading and/or early maturity in different wheat crosses.
Mahrous (1998) and Abdel Wahed (2001) recorded significant positive heterosis for
tall plant height, higher number of spikes/plant, heavy 1000-kernels weight and higher
grain yield/ plant. Moreover, Mahrous (1998) reported significant heterosis for
increased number of kernels/spike, straw yield/plant and harvest index.

Estimates of general combining ability effects for each parent are presented in
Table 5. High positive values would be of great interest in all studied characters
except for plant height, days to heading and maturity in which negative values would
be more useful from the breeder point of view. Results indicate that the cultivar
Gemmeiza 9 (P1) showed significant positive general combining ability effects for
number of kernel/spike, 100-kernel weight, straw yield/plant and grain yield/plant.
Meanwhile, the cultivar Sids 1 (P2) proved to be a good combiner for plant height,
number of kernels/spike and 100-kernel weights. In addition, (P3) Dovin-2 showed
positive and significant values for general combining ability effects for plant height,
days to heading. On the other the cultivar Sakha93 (P4) showed significant negative
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general combining ability effects for all character to be valuable for short plants earier
in heading and maturity. The cultivar Giza 168 (P5) showed highly significant negative
general combining ability effects for earliness days to heading and maturity, i.e as well
as heavier kernels.

Specific combining ability effects calculated for each cross are presented in
Table 6. The crosses P1 x P3, P1 x P5, P2xP3, P4xP5 showed significant specific
combining ability effects for earliness in heading and maturity. Also, three two, two
and two crosses showed significant positive specific combining ability effects for
number of spikes/plant, 100-kernel weight, straw yield/plant and harvest index,
respectively. None of them was significant in more than one of yield component. The
crosses P3 x PS5, P2 x P4 and P1 x P2 are considered to be promising hybrids for grain
yield improvement as they showed high specific combining ability effects each of the
three crosses utilized as good combiners for different yield component. In such
hybrids, desirable transgressive segregates would be expected in the subsequent
generations, if additive genetic system present in the good combiner and the
complementary epistatic effects in the F1's acts in the same direction to maximize the
yielding ability.

The main objective of plant breeding program is to produce plants that
perform certain functions better than the existing types. For this reason the plant
breeder must have sufficient information on the inheritance of economic character, if
he is intending for efficient planning of the breeding program.
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