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ABSTRACT 
Parents (P1&P2), FI> F, and first generation backcrosses (BC1&BC2) of two durum wheat crosses i.e., Bani Sweif51 

Bani Sweif 3 (C1) and Sohag 3 /KSU 18 (C,), were grown in two experiments (normal and heat stress= late sowing). This 
study was conducted during the three successive growing seasons i.e., 200912010, 201012011 and 2011/2012 at the 
Experimental Fann ofShandaweel Agric. Res. Station, ARC, to estimate non-allelic interaction, sca1ing tests (A. B, C and 
Dh coupled with six types of gene action in addition to determining the adequacy of genetic model controJiing the genetic 
system of the inheritance of some economic traits. Days to heading, plant height, number of spikes I plant, number of 
kernels I spike, 100-kemel weight, biological and grain yields I plant were studied. Results indicated the presence of non­
allelic interaction for the significant values in all traits of the two crosses and environments except number of spikes I 
plant and number of kernels I spike in the two environments for cross I, tOO-kernel weight under heat stress for cross II in 
which the values did not reach the significance level. 

Result revealed that additive- dominance model was inadequate for the inheritance of most studied traits of the two 
crosses and environment conditions. Meanwhile, the scaling tests indicated the presence of non-allelic epistatic gene effect 
for the remaining characters. Additive, additive x additive and additive x dominance gene effects were higher thWl the 
dominance and dominance x dominance gene effect, proving the important role of additive gene effects for most studied 
traits and selection in the F2 population would be effective for improving of these characters to produce lines having high 
grain yield under heat stress. 

(HID)0
·
5 exhibited different values< ±1.0 to>± 1.0 according to cross, environment and characters, indicating the 

presence of partial dominance for all characters under normal and heat stress conditions in the two populations, except 
over-dominance were observed in the number of spikes /plant and number of kernels/spike under normal condition. 

Broad sense heritability values were varied from moderate 41.73% for plant height to high 81.89'/o for 100-kemel 
weight in cross I under heat stress. Narrow sense heritability estimates were low for number of spikes/plant, number of 
kernels/spike and biological yield/plant in the cross 1 under normal condition. However, it was moderate for aH traits for 
the two crosses and environments except days to heading under the two environments, I 00 kernel weight under heat stress 
in cross I as well as plant height and 100 kernel weight under heat stress for cross II. From the previous results it cold be 
conclude that selection in segregation generated could be effective to produce high yielding ability Jines under heat 
conditions. 
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INTRODUCTION 

Durum wheat currently represents 8-10% of the 
wheat grown and produced worldwide (FAO STAT 
date, 2006). However, it is concentrated in relatively 
small geographical areas where it often plays a 
m'\ior role in the food security of urban population 
and in the livelihood and nutrition of urban 
communities. The productivity of durum wheat is 
often limited by an array of a biotic stresses that 
affect a successful growth and a complete grain 
filling. Heat stress, due to increased temperature, is 
an agricultural problem in many areas in the world 
(Wahid eta/., 2007). 

High temperature during floral initiation and 
spikelets development (a period of several weeks 
preceding anthesis) reduced the potential number of 
grains, thus determining maximum yield potential. 
Heat stress during the post- anthesis, grain filling 
stage affects availability and translocation of 

photosynthates to the developing kernel, starch 
synthesis and deposition within the kernel, thus 
resulting in lower grain weight and altered grain 
quality (Bhullar & Jenner, 1985) 

Generation mean analyses provides information 
on the relative importance of average effects of the 
genes (additive effects), dominance deviations, and 
effects due to non allelic genetic interactions, in 
determining genotypic values of the individuals and, 
consequently, mean genotypic values of families 
and generations. Generation mean analysis is a 
simple but useful technique for estimating gene 
effects for a polygenic trait, its greatest merit lying 
in the ability to estimate epistatic gene effects such 
as additive X additive, dominance X dominance and 
additive X dominance effects. 

Since, genetic information obtained from multi 
generation are reliable compared with those based 
on one generation therefore, six populations (P" P2, 

F" F2, BC1and BC,) are considered the one which 
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