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4 Dissimilatory nitrate reduction to ammonium
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Abstract

The entry of petroleum hydrocarbons into soil has significant effects on the biological and chemical
properties of soil, the study of which is essential for a better understanding of the soil's ability to cope with
pollution. The microbial carbon cycle in soil, as a key process in the decomposition of petroleum pollutants,
is closely related to the nitrogen cycle. One of the most important effects of petroleum hydrocarbon toxicity
is the creation of changes in the metabolic pathways of the nitrogen cycle, namely nitrogen fixation,
nitrification and denitrification, as well as disruption of the balance and availability of organic and inorganic
forms of nitrogen in soil. Studies show that with increasing concentrations of petroleum pollutants, the
amounts of ammonium and nitrate in soil decrease. A significant decrease in the abundance and expression
of the nifD and nifK genes, which play a role in nitrogen fixation, has been observed in soils with high
levels of pollution compared to soils with less pollution. Also, competition between hydrocarbon-degrading
bacteria and nitrifying bacteria for ammonia resources inhibits ammonia oxidation and nitrification
processes, while hydrocarbon metabolism enhances denitrification. It can be concluded that metagenomic
studies in investigating the soil microbial community and the abundance of functional genes related to the
nitrogen cycle under oil pollution conditions can help to better understand this cycle and be very effective in
managing the cleanup of contaminated soils using the capacity of its microbial community.
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