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Abstract 

Salt stress due to chlorine is one of the limiting factors in plant growth. An induction in anti-

oxidative enzymes activity, against oxidation factors is a defensive response of salt stressed 

plants. Enzymes such as POD, APX and PPO are the most important part of this defensive 

system. In this research, the effects of four chlorine concentrations in irrigation water (10, 20, 

40, 80 mg/l CaCl2) on the activities of these three enzymes along with MDA content, total 

leaf protein, and POD zymogram in three greenhouse tobacco varieties, Coker 347, K326 and 

Virginia E1were investigated using spectrometry and PAGE gel analysis. The results showed 

that an increase in chlorine concentration up to 80 mg/l, POD enzyme activity decreased in 

Coker 347. The highest and lowest APX activities of all stressed varieties were seen in 40 and 

80 mg/l treatments, respectively. PPO activity induced in K326 and Virginia E1 by 40 mg/l 

treatment. In all three varieties, PPO activity was reduced under 80 mg/l treatment. The 

measurement of MDA content in Coker 347 showed that there was no significant difference 

among all treatments, except 20 mg/l which was induced. MDA content decreased 

significantly in K326 in all treatments compared to control. MDA content of Virginia E1 also 

showed no significant difference, except 20 mg/l treatment which was reduced. Total protein 

content of K326 and Virginia E1 was reduced with increasing of chlorine concentration. 

Comparative zymogram study of POD enzyme in three greenhouse tobacco varieties 

confirmed the results achieved using spectrometry analysis.  

Key words: Flue-cured tobacco,Chlorine, Peroxidase, Ascorbate peroxidase, Polyphenol 

Oxidase, Total protein, MDA, Zymogram.   
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