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Effect of Water Stress on Some Wheat 
Quantitative Traits and Grain Protein Content 

A. O. Ali(1)  ; A. S. AL-Ouda(2) and M. Sabouh(3) 

ABSTRACT 
A field trial was conducted during the growing season 2004-005 in three 

environmentally different sites (AL-Algana, Tal Aswad, and Deir Dejla) of the 
North Eastern area of Syria to evaluate the response of some bread and durum 
wheat genotypes to drought and heat stress during the critical stages 
(Flowering and grain filling) of plant growth and development. A significant 
genetic variation occurred in the response of investigated wheat genotypes for 
drought and heat stress tolerance.  

Increased water stress enhanced the rate of photoassimilates translocation 
from the stem into grains. The rate of assimilates translocation from stems was 
less sensitive to drought than the rate of dry matter transportation from leaves 
into grains. The translocation efficiency was significantly higher in the bread 
wheat genotypes (Cham4 and Cham6) compared with durum wheat genotypes. 
Stem weight is considered one of the most important traits associated with 
drought tolerance and maintaining productivity under limited-water 
conditions. 

Durum wheat genotypes exhibited significantly higher 1000-kernel weight, 
while the grain number per plant and grain yield were significantly higher in 
bread wheat genotypes. Drought during the grain filling stage caused   a 
substantial increase in the grain protein content, but it was significantly higher 
in the durum wheat compared with bread wheat genotypes. This might be 
attributed to the reduction of starch accumulation, which indicates that the rate 
of nitrogenous compounds accumulation is less susceptible to drought than 
starch accumulation.  

Key words: Water stress, Photoassimilates translocation 
efficiency, Stem weight, Nitrogen harvest index, 
Water use efficiency (WUE), Wheat. 
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