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ABSTRACT 

Stem rust of wheat caused by Puccinia graminis f.sp tritici is a widespread disease in Egypt 
attacking wheat plants. The effect of spraying four antioxidant compounds i.e., salicylic acid (SA), 
oxalic acid (OA), ascorbic acid (AA) and citric acid (CA) were studied to evaluate their induction of 
resistant against P. graminis tritici on wheat plants during 2011- 2012 growing season at seedling and 
adult stages. The obtained results proved that all the tested compounds were effective in inducing 
resistance to stem rust disease. Oxalic acid followed by salicylic acid was the most effective at 500 
ppm when applied 24 hr., before inoculating the plants. Spraying the tested inducers 72 hr., before 
inoculation proved to be effective in changing the infection type from susceptible to resistant response 
as well as reducing pustule size particularly with oxalic acid and salicylic acid at 250 and 500 ppm. 
However, ascorbic acid and citric acid were inferior in this respect. Also, at adult stage, oxalic acid 
showed the highest efficacy, followed by salicylic acid, while citric acid and ascorbic acid showed the 
lowest efficacy values. The values of 1000 grain weight were in the same line with disease severity. 
Scanning electron microscope (SEM) of Sids- 6 cv. wheat seedlings sprayed with SA, OA, AA and CA 
24 hr., before inoculation showed that urdiospores of the fimgus were surface shrinkage and defonnation of 
germ tubes. 
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INTRODUCTION 

Wheat (Triticum aestivum L.) is one of the 
most important seed crops to the humans all 
over the world. Rust diseases have been a major 
concern and problem for breeders, farmers and 
commercial seed companies (Marsalis and 
Goldberg, 2006). However, wheat rusts have 
been reported as devastating, having the ability 
to destroy entire susceptible wheat cvs. resulting 
in large economical losses (Singh et a/., 2005 
and Kuraparthy eta/., 2007). 

Induced resistance is the phenomenon by 
which the plant can utilize the own defense 
mechanism to increase the level of resistance 
without alteration plant genome (Kuc, 1982). 
There are two types of induced resistance, i.e. 
local acquired resistance (LAR) which can be 
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obtained on the pretreated part of the plant, and 
systemic acquired resistance (SAR) which 
developed in the tissues distant from the site of 
prior including treatment (Kessmann eta/., 1994 
and Deverall, 1995). 

The use of alternative control methods of 
diseases can effectively replace chemical 
fungicides (White, 1979 and Ward eta/., 1991). 
Induced resistance by chemicals is a promising 
approach to prevent diseases caused by P. 
graminis f. sp. tritici on leaves of wheat seedling 
inoculated with urediospore. SA at 5 mg/ml 
completely inhibited the development number 
and size of pustules on both upper and lower 
leaf surfaces. Disease severity represented by 
the total rusted leaf area was also decreased after 
the application of SA in both protective and 
therapeutic treatments (Abdelal, 1981). 


























