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Effect of nitrate and ammonium nitrate on growth, sulfur
metabolism and gene expression of sulfate transporters,
adenosine triphosphate sulfurylase and adenosine 5'-
Phosphosulfate reductase in canola (Brassica napus L.) and
broccoli (Brassica oleraceae L.)

Aghajanzadeh T.A.* and Hafez alkotob A.

Dept. of Biology, Faculty of Basic Science, University of Mazandaran, Babolsar, I.R. of Iran
Abstract

Nitrogen is taken up by plants in two forms -ammonium and nitrate and plays an
important role in growth, metabolism and vital processes of plants. To investigate the
relationship between these two nitrogen sources with sulfur metabolism, the rapeseed
(Brassica napus) and broccoli (Brassica oleracea) plants were cultured in a hydroponic
medium under nitrate and ammonium treatments for 14 days. The results showed fresh
and dry weight of the shoot in both seedlings and also shoot to root ratio in canola
seedlings exposed to ammonium nitrate were significantly increased compared to those
of the plants grown in nitrate medium. The content of total sulfur in the shoot of the
broccoli seedlings exposed to ammonium nitrate was higher than that of plant grown in
nitrate medium. While the amount of sulfate in canola seedlings fed with ammonium
nitrate was significantly decreased compared to nitrate-fed seedlings which it was
accompanied by an increase in the gene expression of sulfate transporter 4:2. In
addition, the expression of adenosine 5-phosphosulfate reductase and subsequently the
synthesis of thiols and cysteine was increased in both seedlings exposed to ammonium
nitrate compared to seedlings grown with nitrate. Therefore, nitrogen fertilizers in an
equal proportion of ammonium and nitrate are of great importance in growth and
synthesis of organic sulfur compounds in both seedlings. Although the positive effect of
ammonium nitrate on growth and sulfur metabolism of canola with higher need for
sulfur uptake and synthesis of organic sulfur compounds, was greater than those of
broccoli plant.

Key words: Ammonium nitrate, Brassica, Gene expression, Nitrate, Sulfur metabolism
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