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Highlights 

In the present study, effect of various doses of gamma irradiation including 0 (control), 100, 
200, 300 and 400 Gy at different seed moisture levels 7, 13 and 19 percent were studied on 
germination characteristics, seedling growth and biochemical and molecular changes of 
antioxidant enzymes. The results showed that there are differences between germination 
percentsge at different combinations of treatments, but the germination rate was no different. 
At different humidity levels with increasing doses of gamma irradiation, the percentage of 
plant survival and seedling height decreased. Rootlet fresh weight, shoot fresh weight, root and 
shoot length decreased with increasing dose of gamma radiation. With increasing doses of 
gamma radiation and humidity levels, reduction in levels of catalase expression and catalase 
activity was observed. Peroxidase gene expression at all levels of gamma radiation dose and 
humidity levels was reduced compared to control. Increasing in dose of gamma radiation 
intensity and humidity levels were lead to decrease in gene expression and enzymatic activity 
of polyphenole pxidase. The results showed that Gamma radiation between 200-300 Gy could 
decresead 30% of plant growth and was an effective dose to induce antioxidant enzyme 
expression and can be appropriate dose for genetic variation in wheat. 
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Importance 

Expression of many genes is controlled by ROS, including genes coding 
antioxidant enzymes. Following the expression of these genes, levels of antioxidant 
enzymes were increased and ROS inhibitor enzymes increased to reduce the toxic 
effects of oxidative stress. Enzymatic factors are the best ways to control the 
balanced ROS levels. Therefore evaluation the effects of stress with the help of 
enzymes, can lead more quickly identification of resistance mechanisms of a plant 
because of the strong relationship between the tolerance to environmental stresses 
and changes in antioxidant enzymes in photosynthetic plants. Hence, the study on 
variation of these factors and their effect on gene expression is important. To counter 
the damaging effects of ROS, plants are applied various antioxidant mechanisms 
using enzymes and metabolites, including ascorbate peroxidase, catalase, superoxide 
dismutase, peroxidase, Glutathion redoctase, ascorbate and vitamin E. 

Introduction (Hypothesis and aims) 

Number of radiobiological parameters commonly used in initial assessments of 
radiation effects to induce mutations. The use of physiological changes such as 
inhibition of seed germination, stem elongation, and root for the detection of 
radiation effects on grain crops has been reported. Biological effects of gamma 
radiation based on its interaction of molecules and atoms in the cell, especially water, 
and production of free radicals. These radicals can cause damage or changes in 
important components of plant cells which depending on the dose of radiation, 
different effects on the morphology, anatomy, biochemistry and physiology of plants 
have been reported. Once the plants are also sentient beings are exposed to stress, 
were responced by expression of genes that cause resistance to stress. So controlling 
and inhibiting free radicals in plant cells by increasing the expression of antioxidant 
enzymes should be considered in preservation and conservation of plant cells in 
stress conditions. 



Vice Presidency of Research and Technology, Gorgan University of Agricultural Sciences and Natural Resources 
(GUASNR). This material may be reprinted provided that the article and the author(s) are acknowledged.   
 

 

Other Information (including tables and figures) 

 

 
 

 


