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Synergy between heavy metal resistant bacteria and arbuscular mycorrhizal fungi in the
bioremediation of cadmium and lead contaminated soils

Leyla Gheyrati Arani
Assistant Professor, Department of Engineering and Agriculture, Payam Noor University, Tehran,
Iran

Abstract

In this study, the synergistic interaction between heavy metal-resistant bacteria and arbuscular mycorrhizal
fungi (AMF) in the bioremediation of soils contaminated with cadmium (Cd) and lead (Pb) was investigated.
Initially, bacterial strains resistant to Cd and Pb were isolated and identified from contaminated soils, and
myecorrhizal fungi (including Rhizophagus irregularis) were propagated. Subsequently, in a greenhouse
experiment, separate and combined inoculations (bacteria + AMF) were applied to the contaminated soils.
During the monitoring period, reductions in metal bioavailability, host plant growth, and soil biological
indicators (enzyme activity and fungal colonization) were measured. Results demonstrated that combined
inoculation significantly enhanced the removal efficiency of Cd and Pb compared to single inoculations. This
improvement was attributed to complementary mechanisms, such as microenvironment regulation by bacteria
and the physical/chemical immobilization of metals by AMF. Furthermore, plant growth and enzymatic activity
were also enhanced in the combined treatment, indicating a positive feedback loop between metal removal and
rhizosphere biological recovery. These findings confirm the high potential of microbial-mycorrhizal synergistic
strategies for the development of sustainable bioremediation systems in heavy metal-contaminated
environments.
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