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Abstract

Phytoremediation has proven to be an efficient, widely used and adopted method for the treatment of
wastewaters and soil in the form of Constructed Wetlands (CWs). Plant-microbe interaction can be utilized to
overcome the increasing health hazards due to the increase in pollution. Plants have the ability to live in a mutual
relationship with many different kinds of microbes. Most of them live and interact with the roots of plants and that
part of the plant seems very important in overcoming the conditions of less water, excessive evapotranspiration,
rapid nutrient loss etc. Microbes, mostly bacteria interact with the roots of the plants and degrade the minerals and
materials present in the soil in order to obtain energy for themselves. Plants get benefit from the microbial activities
as they can utilize the minerals degraded by the root-colonizing bacteria. Root-colonizing bacteria can either be
endophytic or ectophytic. The main focus of this review is on the bacteria that synergistically help the plant to
degrade the minerals present in the surrounding pollutants and in return gets shelter and exudates from the plants.
Removal of industrial effluents from the soil and water is necessary because they seem to have been causing
several toxicity problems in the soil microbiota, plants as well as in the humans that consume them.
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Introduction
Constructed wetlands (CWs) are an alternative method for

wastewater treatment and its purification. In the past decades, CW
techniques were hardly used for contamination removal [1,2], although
first time in early 1950s, Dr. Kathe Seidel used constructed wetland for
wastewater treatment [3]. But evolutionary period started since the
1990s, this technique is used to treat various types of wastewaters i.e.,
industrial effluents, municipal wastewater, and drinking waters. CWs
are the engineered systems that mimics the natural processes by
removing the pollutants or by reducing the level of pollutants to a
dischargeable limit [4].

Constructed wetland treatment systems efficiently remove several
kinds of pollutants from wastewater, drinking water, and industrial
effluents [5-7] within the controlled environment and are considered
as environment-friendly. Removal of effluents, metal and waste are
performed through a variety of processes i.e., by increasing sorption,
hydrolysis, filtration and oxidation, precipitation, binding with iron
oxide, microbial activity and uptake by plants. In response to removing
pollution, constructed wetlands differ in their processes, cost
effectiveness and their design [8] and also enhance the waste removal
performance by using different substrates i.e., Phosphorus (P) [9]. In
the recent years, scientists have tried to remediate or clean up
wastewater through phytoremediation and bioremediation.
Constructed wetland treatment systems use microbes and rooted
plants to remove contaminants from soil or wastewater. It takes

advantage of natural wetland processes (biological [10], physical and
chemical processes [11]) to remove contaminants [12] but the
efficiency of all the processes (Chemical, physical and Biological) differ
with water residence time.

This technology is now widely used (in America, China, Argentina,
Czech Republic, Greece, Netherlands, and Europe [13-15]) and tested
to efficiently improve water quality. However, the industrial and
environmental sector pay more attention to remove heavy metals form
industrial effluents using CWs [7,16,17]. CWs are more effective and
have significantly low capital costs as compared to conventional system
(ITRC 2003) and also require less labor and electricity to operated
(USEPA 1988). The
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