
 

 

 
 

Investigating the effect of silicon on the growth and some physiological parameters 

of Brassica napus L. under arsenic and cadmium stress 

Naser Karimi1*, Salimeh Khademi Azam2, Zahra Souri3  
1Department of Biology, Faculty of Science, Razi University, Kermanshah, Iran, Email: nkarimi@razi.ac.ir 
2Department of Biology, Faculty of Science, Razi University, Kermanshah, Iran, Email: salimeh.khademi@yahoo.com 
3Department of Biology, Faculty of Science, Razi University, Kermanshah, Iran, Email: z.souri.razi.ac@gmail.com 
 

Article type: Abstract 
Research article  

 

 
 

 

 

Article history 

Received:09.04.2024              

Revised: 09.06.2024 

Accepted:14.06.2024 

Published:22.09.2024 

 
 

 

 

Keywords 

Antioxidant 

Cadmium 

Heavy Metals 

Resistance 

Silicon 

Silicon, the second most abundant element in soil and earth's crust, can 

increase plant growth and improve various stresses, including heavy metal 

stress. To investigate the effect of silicon on some growth and physiological 

parameters of Brassica napus under arsenic and cadmium stress, two 

independent experiments were conducted as factorials in a completely 

randomized design with three replications. In this study, after reaching the 

four-leaf stage, plants were exposed to arsenic and cadmium treatments at 

600 μM and silicon at concentrations of 0, 0.5, 1, and 2 mM for 14 days. 

The results showed that applying cadmium and arsenic stress significantly 

reduced the plant growth parameters and total chlorophyll content. On the 

other hand, compared to the treatment containing arsenic or cadmium, the 

application of silicon improved the growth parameters and chlorophyll 

content. In addition, the application of silicon led to an increase in 

chlorophyll content and the activity of glutathione S-transferase enzyme in 

the shoot of the B.napus. The results indicated that the application of silicon 

can enhance the resistance of Brassica napus by improving growth 

parameters and boosting the antioxidant defense system, particularly under 

cadmium stress. Therefore, silicon can be utilized to foster growth and 

increase the resilience of this plant in heavy metal stress conditions, 

especially those involving cadmium. As a result, the use of silicon can 

improve crop production and strengthen plants' resistance to cadmium 

stress. 
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