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Highlights:  
 The nitrate level in spinach leaves went up (1.5-5 %) as urea fertilizer usage has 
increased. 

 Nitrate accumulation in spinach leaves can be toxic and it could be increased by 
some factors such as decline of nitrate reductase gene transcript, excessive urea 
fertilizer usage and less light.  
 

 Optimize level of nitrogen in spinach cause enough protein synthesis followed by 
chloroplast organelle instruction and high level of chlorophyll. 
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Introduction (Hypothesis and aims): 

Nitrogen is one of the most demanding elements for plant and can be absorbed by 
two forms of ammonium and particularly nitrate. Science of usual usage of urea 
fertilizer in Golestan province and importance of optimize consume levels from 
economical, environmental and toxicity aspects, this study could be useful as 
scientific and usable suggestion. 

Other Information (including tables and figures): 

The result of this study showed nitrate level has gone up in spinach leaf and 
mostly petiole by increasing amount of urea fertilizer (Figure 1). Changes on 
nitrate reductase gene expression in response to amount of urea fertilizer showed 
in Figure 2. The gene transcript increased to maximum level by using 200 Kg/ha 
urea fertilizer. This expression decline steadily by increasing amount of fertilizer 
usage. 

 

Importance: 

Nitrogen is one of the most necessity nutrients for spinach growth. Nitrogen 
partitioning by optimize usage level of urea fertilizer lead to high production as 
well as low cost and less environmental damages. In addition, excessive fertilizer 
usage leads to nitrate accumulation followed by toxicity. From molecular aspects 
fertilizer usage effect growth traits and level of gene transcript in nitrate 
metabolism process. 
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Figure 1. Nitrate level in spinach (cv. New Persian) in response to urea fertilizer treatment. 

 

 
 
Figure 2. Nitrate reductase gene expression in spinach (cv. New Persian) in response to urea 
fertilizer treatments. 

 


