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The Influence of Treated and Untreated Wastewaters on Enzymatic
Activity of a Silty Clay Soil Under Laboratory Conditions
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Abstract

The use of industrial wastewater for irrigating farmlands is currently increasing, especially in arid and semi-arid
areas because of water shortage for agriculture. The use of industrial wastewater in farmlands could help the
sustainable soil fertility through improving the physical, chemical and biological soil characteristics. On the
other hand, wastewater may contain toxic elements that are detrimental to soil microorganism and biochemical
reactions. The aim of this study was to determine the effects of industrial wastewater either treated or untreated
on soil enzyme activities. The wastewater samples were taken from Zobahan and Isfahan Foolad Mobarakeh
steel plants and Polyacril plant. Soil samples were moistened at 70% field capacity using wastewaters and then
placed at 25 °C for 3months in an incubator. Soil samples were analyzed to examine enzyme activities at
monthly intervals. Results showed that during the first two months of incubation enzyme activities increased in
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wastewater-treated soils whereas a reverse trend was seen in the third month. In general, industrial wastewaters
caused a 30% decrease in the average activity of arylsulfatase, however, it increased the average activity of
alkaline phosphatase, urease and saccharase by 7.5%, 60% and 26.5%, respectively. Overall, regardless of the
incubation period and sampling time, adding wastewater to the soil increased enzyme activities. The presence of
carbon and nutrients in wastewater could lead to an increase in microbial activities and populations, resulted in

increasing synthesis and production of enzymes involved.

Keywords: Industrial Wastewater, Sility Clay Soil, Enzyme Activities, Micobiual Activity, Soil
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