Chapter 1

Introduction to
Phytoremediation

ABSTRACT

In this chapter, the authors describe phytoremediation technology, which is
helpful for remediation of contaminated soil and groundwater. This information
can be used for water and soil purification and may contribute to successful
transfer of phytotechnologies to the agricultural or commercial sectors.

INTRODUCTION

Phytoremediation is a technology that uses plants for remediating soils and
ground water. The processes of phytoremediation include number of techniques
(phytodegradation, phytoextraction, phytostabilization, phytovolatilization
and phytostimulation) showed in (figure 1). It is currently an exciting area of
active research now to clean up the environment. A promising approach to low
cost remediation technologies is phytoextraction, the use of plants to clean
up polluted soils. Heavy metals are the most important inorganic pollutants,
which are not degraded and progressively accumulate in the environment.
Heavy metal pollutants are mostly resulting from industries such as; chemical
fertilizers, chemical reagents, industry wastes and most important used in
agriculture field herbicides and pesticids.

Pollution also comes from long sewage sludge, vehicle exhaust and several
sources of waste water and it causes severly effects on plants, animal, soil,
human beings and also on beneficial microbes which use for improvement of
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Figure 1. Different kinds of phytoremediation used for cleaning polluted soil and water

Phytoextraction

Phytodegradation
Phytostabilization

crops. These contaminants accumulate in soils and after that crop uptake their
contaminants and move into the food chain of humang being and also living
organisms (Tak et al., 2013). The mainly general heavy metals (Cd, Cr, Hg,
Se, Mn, Ni, Cu, Mg, Pb) significantly effect on environment and ecological
evolutionary (Allen, 2014; Orisakwe, 2012). So, plants have the ability to
translocate and accumulate metals in their organs and cells; i.e phytoextraction
processs. There are different steps that involve in phytoextraction process (1)
uptake and bioavalibity (ii) translocate of heavy metals (ii1) sequestration of
metals in leaves and vacuoles. High amount of heavy metals concentration
accumulate in plant organs is not usually a naturally process for favoured
reaction some how it’s the plant capability to uptake more than other plants.
Under conditions dependent mechanism are favoured reactions in specific
plants to uptake the nutrients more than limits. In this condition plant defence
system mechanism play a role for metabolic, physiological and expressional
changes under stressful conditions caused by different pollutants. Studies
can be required in details for known hyperaccumulators plants to enhance
its phytoremdiation process.



5 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/introduction-to-phytoremediation/241164

Related Content

Solar Power Plant Optimization

Carlos Sanchez Reinoso, Roman Buitragoand Diego Milone (2015). Soft Computing
Applications for Renewable Energy and Energy Efficiency (pp. 274-299).
www.irma-international.org/chapter/solar-power-plant-optimization/121399

Species Distribution Modeling of American Beech (Fagus Grandifolia)
Distribution in Southwest Ohio

Brandon Flessner, Mary C. Henryand Jerry Green (2019). Environmental Information
Systems: Concepts, Methodologies, Tools, and Applications (pp. 1298-1320).
www.irma-international.org/chapter/species-distribution-modeling-of-american-beech-fagus-

grandifolia-distribution-in-southwest-ohio/212995

Traditional Water Management System for Climate Change Adaptation in
Mountain Ecosystems

Bhaskar Shrinivasulu Padigala (2018). Climate Change and Environmental Concerns:
Breakthroughs in Research and Practice (pp. 630-655).
www.irma-international.org/chapter/traditional-water-management-system-for-climate-change-

adaptation-in-mountain-ecosystems/201728

The Impact of Climate Change and Variability on Small-Scale Peri-Urban
Horticultural Farmers in Domboshawa, Zimbabwe

Vincent Itai Tanyanyiwa (2019). Intellectual, Scientific, and Educational Influences on
Sustainability Research (pp. 46-69).
www.irma-international.org/chapter/the-impact-of-climate-change-and-variability-on-small-scale-

peri-urban-horticultural-farmers-in-domboshawa-zimbabwe/230816

Coastal Protection and Rehabilitation Technology as Climate Mitigation and
Adaptation Strategies

Denny Nugroho Sugianto, Ambariyanto Ambariyantoand Elinna Putri Handayani
(2023). Food Sustainability, Environmental Awareness, and Adaptation and Mitigation
Strategies for Developing Countries (pp. 225-235).
www.irma-international.org/chapter/coastal-protection-and-rehabilitation-technology-as-climate-

mitigation-and-adaptation-strategies/319463



http://www.igi-global.com/chapter/introduction-to-phytoremediation/241164
http://www.igi-global.com/chapter/introduction-to-phytoremediation/241164
http://www.irma-international.org/chapter/solar-power-plant-optimization/121399
http://www.irma-international.org/chapter/species-distribution-modeling-of-american-beech-fagus-grandifolia-distribution-in-southwest-ohio/212995
http://www.irma-international.org/chapter/species-distribution-modeling-of-american-beech-fagus-grandifolia-distribution-in-southwest-ohio/212995
http://www.irma-international.org/chapter/traditional-water-management-system-for-climate-change-adaptation-in-mountain-ecosystems/201728
http://www.irma-international.org/chapter/traditional-water-management-system-for-climate-change-adaptation-in-mountain-ecosystems/201728
http://www.irma-international.org/chapter/the-impact-of-climate-change-and-variability-on-small-scale-peri-urban-horticultural-farmers-in-domboshawa-zimbabwe/230816
http://www.irma-international.org/chapter/the-impact-of-climate-change-and-variability-on-small-scale-peri-urban-horticultural-farmers-in-domboshawa-zimbabwe/230816
http://www.irma-international.org/chapter/coastal-protection-and-rehabilitation-technology-as-climate-mitigation-and-adaptation-strategies/319463
http://www.irma-international.org/chapter/coastal-protection-and-rehabilitation-technology-as-climate-mitigation-and-adaptation-strategies/319463

