
BulL Fac. Agric., Cairo Univ.,53 
(2002): 1-20. 

EARLY -GENERATION SELECTION FOR IMPROVED GRAIN 
FILLING IN WHEAT USING CHEMICAL DESICCATION 

(Received: 17.6.2001) 

By 
M. M. Saadalla 

Department of Agronomy. College of Agriculture, Alexandria 
University, Damanhoor, Egypt 

ABSTRACT 

Post-anthesis drought has a common drastic effect on wheat 
grain yield in arid and semi-arid regions, mainly through its 
deleterious effects on grain growth. Chemical desiccation has IK:en 
proposed to simulate post-anthesis drought and to enable wheat 
breeders to select for tolerant genotypes in the field. This study was 
conducted to assess the effectiveness of early-generation selection for 
large kernels under chemical desiccation in six crosses of spring 
wheat (Triticum aestivum L.). Desiccation was applied 10 days after 
anthesis by spraying plants to full wetting with potassium iodide 
(0.4% w/v ). Three cycles of mass selection for large grains were 
imposed on Fz, F3, and F4 generations in desiccated and non
desiccated plots. The selected seed bulks from the different cycles 
were tested collectively in the final season under both potential and 
post-anthesis drought conditions. Monitored response to selection 
showed that chemical desiccation combined with mass selection 
effectively improved kernel weight under post-anthesis drought, 
where a general trend of consistent increase in kernel weight was 
observed with advancing selection-response cycles. In contrast, 
selection pressure for grain filling under potential conditions (without 
desiccation) was non-effective in improving kernel weight under 
post-anthesis drought. However, selection for large kernels without 
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desiccation was partially effective in increasing kernel weight when 
plants were tested under potential environment. Additionally, mass 
selection for large grains caused parallel responses in test weight and 
grain yield where selection for large grains under desiccation 
simultaneously improved kernel weight, test weight, and grain yield 
under post-anthesis drought. Furthermore, seed bulks selected without 
desiccation tended to have a relatively lower test weight and grain 
yield when subjected to post-anthesis drought comparing to bulks 
selected and tested under stress. The effectiveness of selection for 
large grains under desiccation was further confirmed by significantly 
less grain filling injury for the early-generation seed bulks selected 
under desiccation when tested under post-anthesis drought. Similar 
correspondent differences in test weight and grain yield injuries were 
observed among the tested seed bulks. The study demonstrated ample 
genetic variation among and within the studied crosses in the ability 
to utilize stem reserves in grain filling and the effectiveness of early
generation selection combined with chemical desiccation in 
identifying genotypes superior in kernel weight, test weight and grain 
yield. 
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l.INTRODUCTION 

Breeding for drought-tolerant wheat cultivars is a major 
obj~-ctive in arid and semi-arid regions of the world due to inadequate 
precipitation, shortage of irrigation water, and high water demand for 
crop evapotranspiration in such climates. Additionally, the high water 
consumption during the vegetative stages of wheat growth, in these 
environments, frequently results in depleted soil water, which is 
required later for grain development. Therefore, post-anthesis water 
deficit is very often in such environments (Arraudeau, 1989). Hence, 
identifying plant traits that might stabilize wheat grain yield under 
post-anthesis drought has become a common objective for both wheat 
breeders and physiologists. Grain filling, particularly, is seriously 
affected by post-anthesis water deficit resulting in shriveled grains 




































