
J. Agric. Res. Tania Univ., 30 (4) 2004 877

GENETIC DIVERGANCE AND GENETIC BEHAVIOUR
IN SOME BREAD WHEAT CROSSES.

MENSHAWY A.M.M.,S.A. EL-SAWI AND M.A. KHALED
National Wheat Research Program, Field Crops Research Institute. ARC.

ABSTRACT

The present study was conducted at Sakha Agric. Res. Stn.
during 200112002 and 2002/2003 seasons. Six bread wheat cultivars
namely; Sids I, Gemrneiza 9, Sakha 61, Sakha 93, Giza 163 and Giza
165 were crossed in a half diallel crosses mating design to study
genetic diversity and genetic behaviour for earliness, plant height and
yield characters. In addition, the relationship between genetic diversity
and hybrid performances, SCA effects and heterosis were also
determined. Genetic diversity was measured on quantitative
morphological traits on the basis of Euclidean distance. The results
reflected the presence of dissimilarities between these parents for
studied characters. The six parents distributed in three different
clusters: I, II and III each was composed of two parents. Euclidean
distances ranged from 8.7, between Sakha 61 and Sakha 93 to 36.8
between Sakha 61 and Giza 163.The maximum genetic distance
between clusters was detected between cluster 1 and either of cluster II
or cluster 1lI. Mean Square of both GCA and SCA were significant for
all studied characters except for SCA for days to maturity and kernels!
spike. GCA was more important than SCA except for 100-kernel
weight which had equal values. The two cultivars Sakha 61 and
Gemmeiza 9 were the better combiners for days to heading and Sakha
61 only for days to maturity. Moreover. Gemmeiza 9 was the best
combiner for number of spikes per plant, number of kernels per spike
and grain yield. No statistically significant association was observed
between genetic diversity with FI performance, SCA effects and
heterosis for all studied characters. Heterosis for days to heading and
to maturity was directed towards early heading and maturity. Crosses
between parents categorized as unrelated by Euclidean distance based
on quantitative traits, expressed greater heterosis for crosses between
unrelated parents than crosses between related parents. In general, the
highest values of heterosis from mid parents were obtained for the
crosses between unrelated parents. Tnis indicated that, heterosis may
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be due in part to genetic distance, other factors are involved in the
expression ofheterosis in bread wheat.
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INTRODUCTION
Wheat is the most important grain crop in Egypt as a source of

human food. Increasing production per unit area appears to be one of
the important factors for narrowing the wheat production gap. In this
respect , plant breeder needs continuous knowledge about nature of
gene action and genetic systems controlling the inheritance of wheat
traits. Parental selection is the first step in any plant breeding program.
Theoretical and empirical results indicate that the probability of

.ecovering a superior progeny genotypes is greater if both parents are
similar in performance as opposed to one parent being inferior for one
or more traits (Martin et al., 1995). Yet, genetic diversity between
parents is necessary to drive transgressive segregants from the cross.
These presents are dilemma because parents with similar performance
frequently share the same genes. It is important to detect genetic
diversity among phenotypically superior breeding materials so that
appropriate crosses could be produced. Heterosis in the F1 progeny
has been used as an indicator of genetic diversity between parents.
Assuming heterosis is a function of heterozygosity, heterosis should
be on increasing function of parental diversity. Cowen and Frey (1987
a, b) were unable to predict yield heterosis in oat from diversity
measures based on coefficient of parentage, Euclidean distance based
on quantitative traits,. or two distance measures based on information
from diallel matings. In a wide array of winter wheat crosses, Cox and
Murphy (1990) found that F2 heterosis was positively related to
Euclidean distance but not with coefficient of parentage. Martine et
aI., (1995) found no association between heterosis and genetic
diversity in a seven - parents diallel crosses of spring wheat.
Moreover, the expression of heterosis was due in part to genetic
diversity but was unpredictable and also depend on factors not
elucidated by their study (Fabrizius el al., 1998). The diallel analysis
is considered as a method to study the genetics of complex traits and
as a tool in plant breeding (Baker 1978). Heterosis values relative to
mid- parents in wheat have been studied by many researchers (Afiah




























