Soil Bioremediation: An Eco-Friendly Approach to Contaminant Clean-Up
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Introduction

Soil contamination is a growing concern worldwide due to
industrial activities, agricultural practices, and accidental spills.
Contaminants such as heavy metals, petroleum hydrocarbons, and
pesticides can persist in the soil for long periods, posing risks to
ecosystems and human health. Traditional soil remediation methods,
including excavation and land lling, can be expensive and o en result
in the disturbance of the soil ecosystem. Soil bioremediation o ers
a promising alternative by utilizing microorganisms to degrade or
transform contaminants into less harmful substances. is approach
not only reduces the levels of pollutants but also restores the natural
balance of the soil, making it suitable for agricultural and other uses
[1-3].

Types of soil bioremediation

Soil bioremediation o ers a sustainable and eco-friendly approach
to soil cleanup, leveraging the natural abilities of microorganisms and

Biostimulation: Biostimulation involves enhancing the activity
of indigenous microorganisms by providing them with nutrients,
oxygen, or other growth-promoting factors. Common biostimulation
techniques include the addition of organic amendments, such as
compost or molasses, and the aeration of soil to improve oxygen
availability.

Bioaugmentation: Bioaugmentation involves the introduction of
speci ¢ microbial strains capable of degrading target contaminants.
ese microbial inoculants can be applied directly to the contaminated
soil to enhance the biodegradation process. Bioaugmentation is
particularly useful in soils where indigenous microbial populations are
insu cient or inactive.

Phytoremediation: Phytoremediation utilizes plants to remove,
stabilize, or degrade contaminants from the soil. Plants can uptake
and accumulate certain pollutants in their tissues or enhance microbial
activity in the rhizosphere, the soil zone in uenced by plant roots.
Common phytoremediation techniques include phytoextraction,
phytostabilization, and rhizodegradation.
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