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Effects of heavy metals on soil
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INTRODUCTION

Heavy metals are well-known environmental pollutants due to
their  toxicity, persistence in the environment, and
bioaccumulative nature. Their natural sources include
weathering of metal-bearing rocks and volcanic eruptions, while
anthropogenic sources include mining and various industrial
and agricultural activities.

Heavy metals constitute an ill-defined group of inorganic
chemical hazards, and those most commonly found at
contaminated sites are lead (Pb), chromium (Cr), arsenic (As),
zinc (Zn), cadmium (Cd), copper (Cu), mercury (Hg), and nickel
(Ni). Soils are the major sink for heavy metals released into the
environment by aforementioned anthropogenic activities and
unlike organic contaminants which are oxidized to carbon (IV)
oxide by microbial action, most metals do not undergo microbial
or chemical degradation, and their total concentration in soils
persists for a long time after their introduction. Changes in their
chemical forms (speciation) and bioavailability are, however,
possible. The presence of toxic metals in soil can severely
inhibit the biodegradation of organic contaminants.

Effects on Soil

Soils polluted with heavy metals have become common across
the globe due to increase in geologic and anthropogenic
activities. Plants growing on these soils show a reduction in
growth, performance, and yield. Bioremediation is an effective
method of treating heavy metal polluted soils. It is a widely
accepted method that is mostly carried out in situ; hence it is
suitable for the establishment/reestablishment of crops on
treated soils. Microorganisms and plants employ different
mechanisms for the bioremediation of polluted soils. Using
plants for the treatment of polluted soils is a more common
approach in the bioremediation of heavy metal polluted soils.
Combining both microorganisms and plants is an approach to
bioremediation that ensures a more efficient clean-up of heavy
metal polluted soils. However, success of this approach largely
depends on the species of organisms involved in the process.

Heavy metals occur naturally in the soil environment from the
pedogenetic processes of weathering of parent materials at
levels that are regarded as trace (<1000 mgkg-1) and rarely

toxic. Due to the disturbance and acceleration of nature’s
slowly occurring geochemical cycle of metals by man, most
soils of rural and urban environments may accumulate one or
more of the heavy metals above defined background values
high enough to cause risks to human health, plants, animals,
ecosystems, or other media. The heavy metals essentially
become contaminants in the soil environments because (i)
their rates of generation via man-made cycles are more rapid
relative to natural ones, (i) they become transferred from
mines to random environmental locations where higher
potentials of direct exposure occur, (iii) the concentrations of
the metals in discarded products are relatively high compared
to those in the receiving environment, and (iv) the chemical
form (species) in which a metal is found in the receiving
environmental system may render it more bioavailable.

The rapid global industrial development has resulted in a
significantly increased risk of environmental contamination
with heavy metals. Fast industrialization and disorganized
urbanization, together with long-term use of large amounts of
fertilizers and pesticides, result in accumulation of toxic
substances in soil, water, and air.

Different branches of industry, as well as road traffic, have a
significant impact on environmental pollution with heavy
metals, such as the following: chrome from metallurgical,
paint, and tanning industries; nickel mainly from the steel
industry, and burning of coal and liquid fuel; cadmium from
metal (mostly zinc) smelters, while along roads another source
of contamination with this element may be grease used in
motor vehicles; and lead from paint, metallurgical, and glass
industries. The main sources of lead contamination in soils,
plants, and air are the exhaust gases of motor vehicles. For
many years, lead had been added to petrol as lead tetraethyl,
which was released during mechanical engine operation.

CONCLUSION

Remediation of soil contaminated by heavy metals is
necessary in order to reduce the associated risks, make the
land resource available for agricultural production, enhance
food security, and scale down land tenure problems.
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Immobilization, soil washing, and phytoremediation are
frequently listed among the best available technologies for
cleaning up heavy metal contaminated soils but have been
mostly demonstrated in developed countries. These
technologies are recommended for field applicability and
commercialization in the developing countries also where
agriculture, urbanization, and industrialization are leaving a
legacy of environmental degradation.



