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Abstract

Oil and its products, as one of the most important energy sources, have caused widespread soil
contamination with petroleum hydrocarbons. These pollutants have destructive, carcinogenic, and
mutagenic effects that affect the health of the soil and its microorganisms. The activities of soil enzymes
such as urease and dehydrogenase are used as important biological indicators to assess soil quality under
oil pollution conditions. Urease, by participating in the nitrogen cycle, and dehydrogenase, by playing a
role in microbial metabolism, are sensitive to the concentration and type of pollutant. Studies have shown
that the activity of these enzymes vary depending on the type of pollutant and soil texture. Clay soils, due
to their high organic matter and clay content, have a greater capacity to absorb pollutants and reduce their
availability to microorganisms, while in sandy soils, the availability and toxicity of pollutants are higher.
At low concentrations of some pollutants (1500 mg/kg), enzyme activities are stimulated, but at high
concentrations (15000 mg/kg), the activity of these enzymes is usually inhibited. In general, oil pollution
causes a decrease in microbial populations, but resistant microorganisms increase their metabolic activity
by using pollutants as a carbon source. Therefore, the enzymatic activities of urease and dehydrogenase,
as soil quality indicators, should be evaluated with other indicators in soil health analysis in the presence
of different petroleum compounds due to their different behavior according to the type of soil texture and
the different biota that produces them.
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