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Bioremediation of heavy metals from sewage sludge by two species of earthworms
Hossein Kari Dolatabad'*, Atabak Roohi Aminjan?, Robabeh Latif®
1Soil biology and Biotechnology Department, Soil and Water Research Institute, Agricultural Research,
Education and Extension Organization (AREEOQ), Karaj, Iran
2 Department of Biology, Faculty of Science, Bu-Ali Sina University, Hamedan, Iran
3 Farzanegan Campus, Semnan University, Semnan, Iran

Abstract

Heavy metals are among the non-degradable pollutants that pose a serious threat to soil health, plants, and soil-
dwelling organisms by affecting environmental cycles. This study aimed to evaluate the bioremediation efficiency
of two earthworm species, Aporrectodea caliginosa and Eisenia fetida, in reducing heavy metal contamination in
sewage sludge. The experiments were conducted using sludge-based substrates, and after two months, the
concentrations of heavy metals in both the substrate and the earthworms' bodies were measured. The results
showed that the activity of these earthworms significantly reduced the concentrations of heavy metals such as
zinc, lead, chromium, copper, and nickel in the sludge, while the concentration of arsenic increased. A. caliginosa
showed higher accumulation of nickel and chromium in its body, whereas E. fetida was more effective in reducing
heavy metals in the sludge. These differences are likely due to species-specific metabolic and excretory
mechanisms. The findings confirm that earthworms can serve as effective agents for the bioremediation of sewage
sludge and for mitigating the environmental risks posed by heavy metals. This study highlights the importance of
selecting the appropriate earthworm species based on the type of pollutant.

Keywords: Aporrectodea caliginosa, Eisenia fetida, Sewage sludge, Heavy metals



