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Abstract

Currently, heavy metals
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pollution since it includes sustainable remediation technologies to
remove completely or reduce the heavy metals levels and restore the
ecosystem to its original condition of soil. In this review, sources of soil
pollution with heavy metals, effects of heavy metals on soil
microorganisms, toxic effects of heavy metals on humans,
bioremediation of soil using bacteria are mainly discussed.

Sources of Soil Pollution with Heavy Metals
Soil contains heavy metals naturally in the form of rocks. They are

also produced as byproducts during industrial processes. Soils are
polluted with heavy metals through natural and anthropogenic
sources. The natural sources are weathering of minerals, erosion and
volcanic activities, forest fires and biogenic source and particles
released by vegetation [20] and their concentrations in soils varies
according to the nature of the rock, its location and age. Refining and
mining of rocks, pesticides, batteries, paper industries, tanneries,
fertilizer industries, solid wastes disposal including sewage sludge,
wastewater irrigation and vehicular exhaust are the anthropogenic
sources of heavy metals pollution in the soil (Figure 1).Mining and
manufacturing industries are the main sources of heavy metals that
pollute the soil. Due to increased urbanization and industrialization,
different kinds of sewage, irrigation, industrial waste, and sludge
containing heavy metals are released into the soil [31-38]. Heavy
metals are introduced into food chains such as grains and vegetables
grown in polluted soils [39].

Figure 1:Graphical representation of pollution caused by different
sources(Source: [34]).

Effects of Heavy Metals on Soil Microorganisms
Metals without biological function such as lead, mercury are



Heavy
metals

EPA(regulator
y limits ppm)

Toxic effects

Ag 0.1 Exposure may cause skin and other body



Ni Micrococcus sp., Pseudomonas spp., Acinetobacter sp. Desulfovibrio desulfuricans (immobilize on zeolite) [87],[97]

Hg Klebsiella pneumoniae, Pseudomonas aeruginosa, Vibrio parahaemolyticus (PG02), Bacillus licheni formis,
Vibrio fluvialis

[91],[98],[99]

Cr Bacillus cereus, Acinetobacter spp. and Arthrobacter sp. [88],[100]

Zn Bacillus firmus, Pseudomonas spp. [87],[101,102]

Co Enterobacter cloacae [91]

Table 3:



they perform multiple functions such as improved soil quality,
enhanced plant growth, 
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