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ABSTRACT 

Six populations of three durum wheat (Triticum turgidum L. var durum) crosses namely 1) Mrb5 x 
ICAMOR-TA04-68-F4, 2) Bani suef-3 x Waha and 3) Korifa x Haurani were grown during 2009/ 
2010, 2010/2011 and 201112012 at Ismailia Agricultural Research Station, Ismailia Governorate, 
Egypt. The six populations were evaluated in two adjacent experiments, one with irrigated by sprinkler 
system every week throughout the season (normal condition) and the other was irrigated by sprinkler 
system every three weeks throughout the season (water stress condition). The study aimed to 
determine the adequacy of genetic model and gene action controlling days to heading, days to 
maturity, grain yield/plant and its components, proline content, relative water content (RWC) and 
transpiration rate. Results indicated that, F 1 exceeded the better parent for yield and its components 
and some physiological characters in most studied crosses under both normal and water stress 
conditions. Genetic system and gene expression differed greatly from the normal condition to water 
stress treatment in most cases. Where, scaling tests (A, B and C) provide evidence for the suitability of 
simple additive-dominance genetic model for explaining the inheritance of days to heading in 1st and 
3'd crosses, No. of spikes/plant in 151 and 2nd crosses, 1 00-grain weight, proline content and RWC in 2nd 
cross as well as transpiration rate in 1st one under normal condition, as well as days to heading and 
proline content in 1st cross, No. of spikes/plant in all studied crosses and I 00-grain weight in 2nd and 
3'd crosses under water stress condition. Otherwise, the complex genetic model was responsible for the 
inheritance of grain yield/plant and days to maturity in all crosses under both conditions, No. of 
spikes/plant in 3'd cross, No. of grains/spike and 1 00-grain weight in l st and 2nd crosses, proline 
content and RWC in 1st and 3'd crosses as well as transpiration rate in 2nd and 3'd crosses under normal 
condition, also it responsible for days to heading and proline content in 2nd and 3'd crosses, No, of 
grains/spike, RWC and transpiration rate in all studied crosses under water stress condition. Additive 
gene effect (d) was significant for days to heading in 1st and 3'ct crosses, No. of spikes/plant in 1st and 
2nd crosses, 1 00-grain weight, proline content and RWC in 2nd cross and transpiration rate in 1st one 
under normal condition as well as days to heading and proline content in 1st cross, No. of spikes/plant 
in 1st, 2nct and 3 rd crosses and 1 00-grain weight in 2nd and 3 rd crosses under water stress condition. Both 
additive (d), dominance (h) and their interaction types, additive x additive (i) and dominance x 
dominance (1) were involved in the genetics of No. of grains/spike in 1st cross under normal condition 
and RWC in 1st and 3rd crosses, as well as grain yield/plant in 3'ct cross under water stress condition. 
Additive (d), dominance (h), additive x additive (i), additive x dominance (i) and dominance x 
dominance (I) were significant for No. of fains/spike in 1st cross under normal condition and days to 
maturity in 1st cross and RWC in the 3 one under water stress condition. Additive (D) genetic 
variance was important in the genetics of days to heading, days to maturity. No. of spikes/plant, 
proline content, RWC and transpiration rate in all studied crosses, under normal condition, as well as 
d?s to heading in 1st and 3'd crosses, days to maturly in 151 and 2nd crosses, proline content in 2nd and 
3' crosses as well as transpiration rate in 151 one under water stress condition. The dominance (H) 
genetic variance was found to be the prevailent type controlling the remaining crosses under both 
conditions. Heritability in narrow sense (Tn) was high (>50%) for days to heading, days to maturity, 
No. of spikes/plant. 1 00-grain weight, proline content. RWC and transpiration rate in most cases and 
ranges from low to moderate for grain yield/plant under both conditions. 
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