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ABSTRACT
Three field experiments were carried out, using the six populations (Ph Pl , Flo Fl , BCI and Bez) method to study the

inheritance of some quantitative traits in three bread wheat (Triticum aestivum L.)crosses; namely. (1) Giza 168 x Sakha
94, (2) Irena x Giza 168 and (3) Irena x Gemmei7"'l 9, in three winter seasons (2009/2010, 201012011 and 201l/2012).
Results indicated significant positive heterotic effects for all characters in the first cross, kernel weight in the second cross
and grain yield! plant in the third cross. On the other hand, significant negative heterotic effects were detected for number
of spikes! plant, number of kernels! spike and kernel weight in the third cross, and grain yield! plant in the second cross.
Heterotic increases, also, were evident for number of spikes! plant and number of kernels! spike, which might be
accounted for the heterotic response, observed in the first cross. Inbreeding depression was significant for all characters,
except for number of kernels! spike and kernel weight in the second cross.

There were overdominance effects towards the higher parent for all studied characters in the first cross, grain yield!
plant in the second and third crosses and kernel weight in the second cross. Meanwhile, ovcrdominance towards the lower
parent was found for number of kernels! spike in the second cross. Complete dominance was found for both number of
spikes! plant and lOO~kernel weight in the third cross, whereas, partial dominance was estimated towards the higher
parent, for number of kernels! spike in the third cross. Additive gene effects were positive and significant for number of
kernels! spike in the second and third crosses, and for grain yield! plant in the three crosses, suggesting the potential for
obtaining further improvements of studied characters. Both dominance and epistasis were significant for some of the
attributes under investigation. Both F2 deviation (E)) and backcross deviation (E:J were significant for number ofkemeJs/
spike, in first and third crosses, and grain yield! plant in the second cross under investigation. Moreover, high to moderate
values of heritability estimates, in the narrow sense, were associated with moderate and low genetic advance as a
percentage ofF2 means in most characters.
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INTRODUCTION

Bread wheat (Triticum aeslivum L.) is the major
winter crop in Egypt, where bread wheat production
constitutes about 80% of the total wheat production
area. Wheat breeders are concentrating to improve
the grain yield potential of wheat by developing new
cultivars with desirable genetic makeup in order to
overcome the consumption pressure of ever
increasing population (Memon el al., 2005 and
2007).

High grain yield has been the main aim in
wheat breeding, hence, it has been the subject of
intensive studies (Sbanna el al., 2002 and Heidari el
aI., 2005). Grain yield in wheat is a complex
character resulting from the interaction among
different grain yield components and environmental
effects. Because of these complex interactions, it is
difficult to improve grain yield through breeding
(especially in the early generations) if grain yield is
the only recorded factor. Hence, grain yield
component traits, also, should be used as selection
crieteria for grain yield improvement. This is the
reason why it is necessary to know the genetic
architecture of grain yield components (Misra el aI.,
1994).

Information about the type of gene action,
involved in the inheritance of any studied character,
is helpful in deciding the breeding procedures to be
followed for improvement of that character.
Improvement of a certain character necessitates the
presence of adequate genetic variability for that
character to facilitate selection, and that may be
accomplished through hybridization among
genetically diversed parents for that character.

Plant breeders and geneticists, frequently, use
generation mean analysis to obtain information
about gene action, controlling the economic traits in
wheat (EL Hosary el al., 2000; Khattab el al., 200 I;
Esmail and Khattab, 2002; Akhtar and Chowdhry,
2006; Khaled, 2007 and Farag, 2009). Generation
mean analysis is a simple and useful technique for
estimating gene effects for polygenic traits, where
its greatest merit lies in the ability to estimate
epistatic gene effects, such as additive x additive
(all), dominance x dominance (dd) and additive x
dominance (ad), (Singh and Singh, 1992).
Conversely, Feth; and Mohamed (20 I0), reported
that dominance and dominance x dominance
epistatic effects were more important than additive
effects and other epistatic components for grain
yield.
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