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Phytoremediation
Anthropogenic activities and pedogenesis of soils derived from ultramafic rocks
have caused heavy metal contamination worldwide. During the last two decades,
phytoremediation has emerged as a potential eco-friendly tool to clean up heavy
metal contaminated environments. However, various climatic stresses (eg:
drought, extreme temperature, etc.) can affect physiobiochemical activities of
remediating plants as well as heavy metal bioavailability in soils, therefore
hampering phytoremediation efficiency. This situation could be ameliorated by
exploring the plant-microbe partnership, which can improve plant growth and
facilitate plant metal uptake. Plants are able to bioconcentrate (phytoextraction),
bioimmobilize (phytostabilization), and/or biotransform (phytovolatilization) heavy
metals via in situ rhizosphere processes. The speciation, mobilization,
immobilization and distribution of heavy metals in the rhizosphere where root
uptake or exclusion takes place, are critical factors that affect the
phytoremediation process. Moreover, the effects of climatic stresses on plant
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growth and metal accumulation vary substantially across physic-chemicalbiological properties of the environments and plants used. Developing microbeassisted phytoremediation for either enhancing (phytoextraction) or reducing
(phytostabilization) metal bioavailability in the rhizosphere as well as improving
plant establishment, growth and health could significantly speed up the process of
bioremediation techniques. In this book, topics of contemporary importance are
covered including plant-soil-microbe interactions at the: Molecular level (molecular
signals and quorum sensing); Cellular and organismal level (establishment of
associative symbiosis of plant and microbes); Biogeochemical level (heavy metal
detoxification, mobilization, immobilization, transformation, transport and
distribution); Ecosystem level (mechanisms involved in plant-microbe-metal
interactions) and at the Technological application level (case study of using plant
growth to promote rhizobacterium for phytoremediation). Additionally, climate
change effects on plant-metal-microbe interactions and phytoremediation are also
included. This book brings a state-of-the-art review on microbe-assisted
phytoremediation resulting from plant-microbe-metal interactions, providing high
quality academic knowledge and understanding of this remediation technology.

Toxicity of Heavy Metals to Legumes and Bioremediation
Phytormediation is an exciting new method for controlling and cleaning up
hazardous wastes using green plants. This book is the first to compile the state of
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the science and engineering arts in this rapidly advancing field. Phytormediation: Approaches the subject from the perspectives of biochemistry, genetics,
toxicology, and pathway analysis. - Is written by two of the premier experts in the
field.

Advances in Biodegradation and Bioremediation of Industrial
Waste
Cadmium Toxicity and Tolerance in Plants: From Physiology to Remediation
presents a single research resource on the latest in cadmium toxicity and tolerance
in plants. The book covers many important areas, including means of Cd reduction,
from plant adaptation, including antioxidant defense, active excretion and
chelation, to phytoextraction, rhizo filtration, phytodegradation, and much more. In
addition, it explores important insights into the physiological and molecular
mechanisms of Cd uptake and transport and presents options for improving
resistance to Cd stresses. It will be ideal for both researchers and students working
on cadmium pollution, plant responses and related fields of environmental
contamination and toxicology. Includes all aspects of cadmium toxicity and
tolerance in plants Provides a comprehensive overview of advances in cadmium
toxicity, tolerance and adaptation in plants Elaborates on the advancement of ecofriendly techniques for cadmium remediation from soil and water Provides realPage 4/35

Read Book Review Article Phytoremediation Of Heavy Metal
world, application focused techniques

Phytoremediation of Environmental Pollutants
This book intends to bring together and integrate the subject matter of water
quality. The book covers aspects of water related to climate change, emerging
aspects of engineering sciences, bio-geochemical sciences, hydro geochemistry,
river management and morphology, social sciences, and public policy. The book
covers the role of disruptive innovations in water management, policy formation
and impact mitigation strategies. The book includes lab results as well as case
studies. It provides recommendations and solutions for policy making and
sustainable water management. The chapters in this book deal cohesively with
many aspects of the water environment during the Anthropocene era. The
contents cover myriad issues, such as land degradation, water scarcity,
urbanization, climate change, and disruptive innovation. The book also discusses
issues highly pertinent to society and sustainability, such as the prevalence of
enteric viruses and pharmaceutical residues as a possible anthropogenic markers
in the aquatic environment. The book will prove useful for students, professionals,
and researchers working on various aspects of water related concerns.

Unraveling of Plant-soil-microbe Interactions for
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Phytoremediation of Heavy Metal Contaminated Soils
Considering Future Climate Change Impacts
This Special Issue provides 15 research articles and 4 comprehensive review
articles on various aspects of plant–metal/metalloid interactions. - Up-to-date
information on plant responses to metals/metalloids are published. - Various
mechanisms of plant tolerance to metals’/metalloids’ toxicity are presented. Exogenous applications of mitigating metals’/metalloids’ toxicity are discussed. Sustainable technologies in growing plants in metal/metalloid-contaminated
environments are discussed. - Phytoremediation techniques for the remediation of
metals/metalloids are discussed.

Phytoremediation
This book provides in-situ phytoremediation strategies that are particularly well
suited for developing nations. Its goal is to promote the use of field-tested
phytoremediation methods for removing soil and water pollutants from
agricultural, industrial, military, and municipal sources. These strategies include
using algae and a variety of aquatic and terrestrial plants. The book subsequently
discusses the use of crops and native plants for phytoremediation, and how
phytoremediation efforts impact the rhizosphere. After having finished the book,
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readers will be able to directly adapt the strategies described here for their specific
purposes.

Phytoremediation
This title discusses various effects of heavy metal exposure to legumes as well as
the bioremediation potential of rhizosphere microbes. Availability of heavy metals,
their uptake and the effects of metals on various signaling pathways within
legumes are presented. Furthermore, the effects of heavy metals to nitrogen fixing
microorganisms and how microsymbionts can overcome metal stress is presented
in detail. The role of nitrogen fixers in decontamination of heavy metal toxicity,
mycoremediation of metal contaminated soils, microbially mediated transformation
of heavy metals and action of plant growth promoting rhizobacteria and nitrogen
fixers together in detoxifying heavy metals are broadly explained. This volume is a
useful tool for scientists, policy makers and progressive legume growers intending
to develop safe and healthy legumes for future generations.

Cadmium Toxicity and Tolerance in Plants
This is the first book on global agromining/phytomining technology. It presents the
complete metal farming or agromining chain; an emerging technology expected to
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be transformative in the extraction of resources of those elements not accessible
by traditional mining techniques. Meeting the demand for critical minerals (rare
earth elements, platinum group elements, nickel cobalt) is increasingly difficult in
the 21st century due to resource depletion and geopolitical factors. Agromining
uses hyperaccumulator plants as “metal crops” farmed on sub-economic soils or
mineral waste to obtain valuable elements. This book, which follows the metal
farming chain, starts with the latest information on the global distribution and
ecology of hyperaccumulator plants, biogeochemical pathways, the influence of
rhizosphere microbes, as well as aspects of propagation and conservation of these
unusual plants. It then presents the state of the art in new tools for identifying
hyperaccumulator plants and for understanding their physiology and molecular
biology. It goes on to describe the agronomy of “metal crops,” and opportunities
for incorporating agromining into rehabilitation and mine closure, including testcases of nickel, cobalt, selenium, thallium, rare earth elements and PGEs. Finally, it
concludes with an overview of the latest developments in the processing of bioores and associated products. This book is edited and authored by the pioneers in
the field who have been at the foreground of the development of agromining over
the past three decades. It is timely as agromining is now at a pivotal point in its
development with rapid expansion of activities in the field around the globe. As
such it is of interest to environmental professionals in the minerals industry,
government regulators and academics.
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Bioremediation and Biotechnology
Rapid industrialization is a serious concern in the context of a healthy
environment. With the growth in the number of industries, the waste generated is
also growing exponentially. The various chemical processes operating in the
manufacturing industry generate a large number of by-products, which are largely
harmful and toxic pollutants and are generally discharged into the natural water
bodies. Once the pollutants enter the environment, they are taken up by different
life forms, and because of bio-magnification, they affect the entire food chain and
have severe adverse effects on all life forms, including on human health. Although,
various physico-chemical and biological approaches are available for the removal
of toxic pollutants, unfortunately these are often ineffective and traditional clean
up practices are inefficient. Biological approaches utilizing microorganisms
(bacterial/fungi/algae), green plants or their enzymes to degrade or detoxify
environmental pollutants such as endocrine disruptors, toxic metals, pesticides,
dyes, petroleum hydrocarbons and phenolic compounds, offer eco- friendly
approaches. Such eco-friendly approaches are often more effective than traditional
practices, and are safe for both industry workers as well as environment. This book
provides a comprehensive overview of various toxic environmental pollutants from
a variety natural and anthropogenic sources, their toxicological effects on the
environment, humans, animals and plants as well as their biodegradation and
bioremediation using emerging and eco-friendly approaches (e.g. Anammox
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technology, advanced oxidation processes, membrane bioreactors, membrane
processes, GMOs), microbial degradation (e.g. bacteria, fungi, algae),
phytoremediation, biotechnology and nanobiotechnology. Offering fundamental
and advanced information on environmental problems, challenges and
bioremediation approaches used for the remediation of contaminated sites, it is a
valuable resource for students, scientists and researchers engaged in
microbiology, biotechnology and environmental sciences.

Phytoremediation and Rhizoremediation
Addresses a Global Challenge to Sustainable Development Advances in
Biodegradation and Bioremediation of Industrial Waste examines and compiles the
latest information on the industrial waste biodegradation process and provides a
comprehensive review. Dedicated to reducing pollutants generated by
agriculturally contaminated soil, and plastic waste from various industries, this text
is a book that begs the question: Is a pollution-free environment possible? The
book combines with current available data with the expert knowledge of specialists
from around the world to evaluate various aspects of environmental microbiology
and biotechnology. It emphasizes the role of different bioreactors for the treatment
of complex industrial waste and provides specific chapters on bioreactors and
membrane process integrated with biodegradation process. It also places special
emphasis on phytoremediation and the role of wetland plant rhizosphere bacterial
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ecology and the bioremediation of complex industrial wastewater. The authors
address the microbiological, biochemical, and molecular aspects of biodegradation
and bioremediation which cover numerous topics, including microbial genomics
and proteomics for the bioremediation of industrial waste. This text contains 14
chapters and covers: Bioprocess engineering and mathematical modelling with a
focus on environmental engineering The roles of siderophores and the rhizosphere
bacterial community for phytoremediation of heavy metals Current advances in
phytoremediation, especially as it relates to the mechanism of phytoremediation of
soil polluted with heavy metals Microbial degradation of aromatic compounds and
pesticides: Challenges and solution Bioremediation of hydrocarbon contaminated
wastewater of refinery plants The role of biosurfactants for bioremediation and
biodegradation of various pollutants discharged from industrial waste as they are
tools of biotechnology The role of potential microbial enzymatic processes for
bioremediation of industrial waste The latest knowledge regarding the
biodegradation of tannery and textile waste A resource for students interested in
the field of environment, microbiology, industrial engineering, biotechnology,
botany, and agricultural sciences, Advances in Biodegradation and Bioremediation
of Industrial Waste provides recent knowledge and approaches on the
bioremediation of complex industrial waste.

Plant Responses and Tolerance to Metal/Metalloid Toxicity
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An in-depth look at the most promising technology for metal remediation. With
current cleanup methodologies offering no real solution to the serious
environmental implications of toxic metal contamination, there is a growing need
among remediation professionals for effective, affordable, nonpolluting
alternatives to energy-intensive engineering processes. This book presents one
such promising alternative-the extraordinary new technology of phytoremediation.
Through first-rate contributions from the top scientists in the field,
Phytoremediation of Toxic Metals surveys worldwide pioneering efforts in the use
of plants to treat contamination of such metals as lead, cadmium, chromium, and
even radionuclides. The authors explore all major aspects of the technology-how it
utilizes the metal-accumulating properties of selected or engineered plants to
remove toxic metals from soils and water, how to transfer knowledge from the
laboratory to the field, and what methods are most viable for commercial
application. Complete, state-of-the-art coverage includes: * The economic
advantages of plant-based technology * Regulatory considerations for future
phytoremediation * Phytoextraction, phytostabilization, and phytofiltration of toxic
metals * Photostabilization of metals using hybrid poplar trees * Phytovolatilization
for the special case of mercury and selenium * The biological mechanisms of metalaccumulating plants

Microbe Mediated Remediation of Environmental Contaminants
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Bioremediation is an eco-friendly, cost-effective and natural technology targeted to
remove heavy metals, radionuclides, xenobiotic compounds, organic waste,
pesticides etc. from contaminated sites or industrial discharges through biological
means. Since this technology is used in in-situ conditions, it does not physically
disturb the site unlike conventional methods i.e. chemical or mechanical methods.

Phytomanagement of Polluted Sites
The pollution of soil and groundwater by harmful chemical compounds and heavy
metals is becoming very serious in many countries. Although remediation is
necessary as soon as possible, the performance of conventional bioremediation
processes is not sufficient. This book deals with advances in bioremediation and
phytoremediation processes by using excellent strains and a combination of
processes. In the chapters of this book, the researchers have introduced the
overall status of contamination; the characteristics of bioremediation using
halobacteria, Candida yeast, and autochthonous bacteria; and phytoremediation
using macrophytes. Moreover, other researchers introduced a process using
biochar and electric currents, and this combination of processes and
phytoremediation enhances the overall process.

Environmental Pollutants and their Bioremediation Approaches
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This third edition of the book has been completely re-written, providing a wider
scope and enhanced coverage. It covers the general principles of the natural
occurrence, pollution sources, chemical analysis, soil chemical behaviour and soilplant-animal relationships of heavy metals and metalloids, followed by a detailed
coverage of 21 individual elements, including: antimony, arsenic, barium,
cadmium, chromium, cobalt, copper, gold, lead, manganese, mercury,
molybdenum, nickel, selenium, silver, thallium, tin, tungsten, uranium, vanadium
and zinc. The book is highly relevant for those involved in environmental science,
soil science, geochemistry, agronomy, environmental health, and environmental
engineering, including specialists responsible for the management and clean-up of
contaminated land.

Plant Sciences Reviews 2011
The globally escalating population necessitates production of more goods and
services to fulfil the expanding demands of human beings which resulted in
urbanization and industrialization. Uncontrolled industrialization caused two major
problems – energy crisis and accelerated environmental pollution throughout the
world. Presently, there are technologies which have been proposed or shown to
tackle both the problems. Researchers continue to seek more cost effective and
environmentally beneficial pathways for problem solving. Plant kingdom comprises
of species which have the potential to resolve the couple problem of pollution and
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energy. Plants are considered as a potential feedstock for development of
renewable energy through biofuels. Another important aspect of plants is their
capacity to sequester carbon dioxide and absorb, degrade, and stabilize
environmental pollutants such as heavy metals, poly-aromatic hydrocarbons, polyaromatic biphenyls, radioactive materials, and other chemicals. Thus, plants may
be used to provide renewable energy generation and pollution mitigation. An
approach that could amalgamate the two aspects can be achieved through
phytoremediation (using plants to clean up polluted soil and water), and
subsequent generation of energy from the phyto-remediator plants. This would be
a major advance in achieving sustainability that focuses on optimizing ‘people’
(social issues), ‘planet’ (environmental issues), and ‘profit’ (financial issues). The
“Phytoremediation-Cellulosic Biofuels” (PCB) process will be socially beneficial
through reducing pollution impacts on people, ecologically beneficial through
pollution abatement, and economically viable through providing revenue that
supplies an energy source that is renewable and also provides less dependence on
importing foreign energy (energy-independence). The utilization of green plants for
pollution remediation and energy production will also tackle some other important
global concerns like global climate change, ocean acidification, and land
degradation through carbon sequestration, reduced emissions of other greenhouse
gases, restoration of degraded lands and waters, and more. This book addresses
the overall potential of major plants that have the potential to fulfil the dual
purposes of phytoremediation and energy generation. The non-edible bioenergy
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plants that are explored for this dual objective include Jatropha curcas, Ricinus
communis, Leucaena leucocephalla, Milletia pinnata, Canabis sativa, Azadirachta
indica, and Acacia nilotica. The book addresses all possible aspects of phytoremediaton and energy generation in a holistic way. The contributors are one of
most authoritative experts in the field and have covered and compiled the best
content most comprehensively. The book is going to be extremely useful for
researchers in the area, research students, academicians and also for policy
makers for an inclusive understanding and assessment of potential in plant
kingdom to solve the dual problem of energy and pollution.

Emerging and Eco-Friendly Approaches for Waste Management
Reviews of Environmental Contamination and Toxicology attempts to provide
concise, critical reviews of timely advances, philosophy and significant areas of
accomplished or needed endeavor in the total field of xenobiotics, in any segment
of the environment, as well as toxicological implications.

Phytoremediation of Toxic Metals
Microbe Mediated Remediation of Environmental Contaminants presents recent
scientific progress in applying microbes for environmental management. The book
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explores the current existing practical applications and provides information to
help readers develop new practices and applications. Edited by recognized leaders
in the field, this penetrating assessment of our progress to date in deploying
microorganisms to the advantage of environmental management and
biotechnology will be widely welcomed by those working in soil contamination
management, agriculture, environment management, soil microbiology, and waste
management. The polluting effects on the world around us of soil erosion, the
unwanted migration of sediments, chemical fertilizers and pesticides, and the
improper treatment of human and animal wastes have resulted in serious
environmental and social problems around the world, problems which require us to
look for solutions elsewhere than established physical and chemical technologies.
Often the answer lies in hybrid applications in which microbial methods are
combined with physical and chemical ones. When we remember that these highly
effective microorganisms, cultured for a variety of applications, are but a tiny
fraction of those to be found in the world around us, we realize the vastness of the
untapped and beneficial potential of microorganisms. Explores microbial
application redressing for soil and water contamination challenges Includes
information on microbial synthesized nanomaterials for remediation of
contaminated soils Presents a uniquely hybrid approach, combining microbial
interactions with other chemical and physical methods

Climate Change, Air Pollution and Global Challenges
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Plant Metal Interaction: Emerging Remediation Techniques covers different heavy
metals and their effect on soils and plants, along with the remediation techniques
currently available. As cultivable land is declining day-by-day as a result of
increased metals in our soil and water, there is an urgent need to remediate these
effects. This multi-contributed book is divided into four sections covering the whole
of plant metal interactions, including heavy metals, approaches to alleviate heavy
metal stress, microbial approaches to remove heavy metals, and
phytoremediation. Provides an overview of the effect of different heavy metals on
growth, biochemical reactions, and physiology of various plants Serves as a
reference guide for available techniques, challenges, and possible solutions in
heavy metal remediation Covers sustainable technologies in uptake and removal of
heavy metals

Agromining: Farming for Metals
Toxic substances threatens aquatic and terrestrial ecosystems and ultimately
human health. The book is a thoughtful effort in bringing forth the role of
biotechnology for bioremediation and restoration of the ecosystems degraded by
toxic and heavy metal pollution. The introductory chapters of the book deal with
the understanding of the issues concerned with the pollution caused by toxic
elements and heavy metals and their impacts on the different ecosystems followed
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by the techniques involved in monitoring of the pollution. These techniques include
use of bio-indicators as well as modern techniques for the assessment and
monitoring of toxicants in the environment. Detailed chapters discussing the role
of microbial biota, aquatic plants, terrestrial plants to enhance the accumulation
efficiency of these toxic and heavy metals are followed by remediation techniques
involving myco-remediation, bio-pesticides, bio-fertilizers, phyto-remediation and
rhizo-filtration. A sizable portion of the book has been dedicated to the advanced
bio-remediation techniques which are finding their way from the laboratory to the
field for revival of the degraded ecosystems. These involve bio-films, micro-algae,
genetically modified plants and filter feeders. Furthermore, the book is a detailed
comprehensive account for the treatment technologies from unsustainable to
sustainable. We believe academicians, researchers and students will find this book
informative as a complete reference for biotechnological intervention for
sustainable treatment of pollution.

Heavy Metals in Soils
Phytoremediation aids to augment bioremediation as it uses broad range plants to
remediate soil, sediment, surface water and ground water that have been
contaminated with toxic metals, organic, pesticides and radionuclides. This book
serves to disseminate detailed up to date knowledge regarding the various aspects
of phytoremediation and plant-microbe interaction. The book highlights process
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and molecular mechanisms for industrial waste detoxification during
phytoremediation in wetland plants, role of endophytic bacteria for
phytoremediation of environmental pollutants, constructed wetland treatment
system for treatment and recycling of hazardous wastewater, amongst other
relevant topics. Key Features: Focuses on phytoremediation process for different
pollutants, mainly heavy metal detoxification in the presence of other copollutants. Includes plant-soil-microbe interactions in phytoremediations and
remediation of contaminated water. Explores life cycle assessment of industrial
waste contaminated site with organic pollutants. Discusses hyperaccumulator
versus non-hyperaccumulator plants for environmental waste management.
Includes bacterial assisted phytoremediation and siderophore formation in specific
environmental conditions.

Plant Metal Interaction
Reviews of Environmental Contamination and Toxicology attempts to provide
concise, critical reviews of timely advances, philosophy and significant areas of
accomplished or needed endeavor in the total field of xenobiotics, in any segment
of the environment, as well as toxicological implications.

Environmental Bioremediation Technologies
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This book is a compilation of detailed and latest knowledge on the various types of
environmental pollutants released from various natural as well as anthropogenic
sources, their toxicological effects in environments, humans, animals and plants as
well as various bioremediation approaches for their safe disposal into the
environments. In this book, an extensive focus has been made on the various
types of environmental pollutants discharged from various sources, their
toxicological effects in environments, humans, animals and plants as well as their
biodegradation and bioremediation approaches for environmental cleanup.

Advances in Bioremediation and Phytoremediation
Human activities have dramatically changed the composition and organisation of
soils. Industrial and urban wastes, agricultural application and also mining
activities resulted in an increased concentration of heavy metals in soils. How
plants and soil microorganisms cope with this situation and the sophisticated
techniques developed for survival in contaminated soils is discussed in this
volume. The topics presented include: the general role of heavy metals in
biological soil systems; the relation of inorganic and organic pollutions; heavy
metal, salt tolerance and combined effects with salinity; effects on abuscular
mycorrhizal and on saprophytic soil fungi; heavy metal resistance by
streptomycetes; trace element determination of environmental samples; the use of
microbiological communities as indicators; phytostabilization of lead polluted sites
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by native plants; effects of soil earthworms on removal of heavy metals and the
remediation of heavy metal contaminated tropical land.

Plants and Heavy Metals
Bioremediation for Environmental Sustainability: Approaches to Tackle Pollution for
Cleaner and Greener Society discusses many recently developed and successfully
applied bio/phytoremediation technologies for pollution control and minimization,
which are lacking more comprehensive coverage in previous books. This book
describes the scope and applications of bio/phytoremediation technologies and
especially focuses on the associated eco-environmental concerns, field studies,
sustainability issues, and future prospects. The book also examines the feasibility
of environmentally friendly and sustainable bio/phytoremediation technologies to
remediate contaminated sites, as well as future directions in the field of
bioremediation for environmental sustainability. Illustrates the importance of
microbes and plants in bio/phytoremediation and wastewater treatment Includes
chapters on original research outcomes pertaining to pollution, pollution
abatement, and associated bioremediation technologies Covers emerging
bioremediation technologies, including electro-bioremediation, microbial fuel cell,
nano-bioremediation, constructed wetlands, and more Highlights key
developments and challenges in bioremediation and phytoremediation
technologies Describes the roles of relatively new approaches in
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bio/phytoremediation, including molecular engineering and omics technologies,
microbial enzymes, biosurfactants, plant-microbe interactions, genetically
engineered organisms, and more

Phytoremediation of Metal-Contaminated Soils
This volume represents an excellent description of the hottest topics in the field of
phyto- and rhizoremediation. The book shows especially the importance of
cooperation between plant and microorganisms, there is practically no
phytoremediation without rhizoremediation. Newest approaches based on methods
of molecular biology and genetic engineering are described, as well as plant
science achievements.

Environmental Risk Assessment of Soil Contamination
Soil is an irreplaceable resource that sustains life on the planet, challenged by food
and energy demands of an increasing population. Therefore, soil contamination
constitutes a critical issue to be addressed if we are to secure the life quality of
present and future generations. Integrated efforts from researchers and policy
makers are required to develop sound risk assessment procedures, remediation
strategies and sustainable soil management policies. Environmental Risk
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Assessment of Soil Contamination provides a wide depiction of current research in
soil contamination and risk assessment, encompassing reviews and case studies
on soil pollution by heavy metals and organic pollutants. The book introduces
several innovative approaches for soil remediation and risk assessment, including
advances in phytoremediation and implementation of metabolomics in soil
sciences.

Phytoremediation
This title focuses on the many aspects of the interaction between plants and heavy
metals. Not only it describes the effects of heavy metal toxicity on the plant cell
and its organs but it also examines the mechanisms that plants adopt to scavenge
heavy metals at cellular, physiological, and metabolic level. Plants and Heavy
Metals also analyses Hyperaccumulator plants and shows their potential role in
phytoremediation technologies in light of the recent research results.

Bioremediation for Environmental Sustainability
There are significant pressures from climate change and air pollution that forests
currently face. This book aims to increase understanding of the state and potential
of forest ecosystems to mitigate and adapt to climate change in a polluted
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environment. It reconciles process-oriented research, long-term monitoring and
applied modeling through comprehensive forest ecosystem research. Furthermore,
it introduces "forest super sites for research for integrating soil, plant and
atmospheric sciences and monitoring. It also provides mechanistic and policyoriented modeling with scientifically sound risk indications regarding atmospheric
changes and ecosystem services. Identifies current knowledge gaps and emerging
research needs Highlights novel methodologies and integrated research concepts
Assesses ecological meaning of investigations and prioritizing research need

Bioremediation and Bioeconomy
Fundamental societal changes resulted from the necessity of people to get
organized in mining, transporting, processing, and circulating the heavy metals
and their follow-up products, which in consequence resulted in a differentiation of
society into diversified professions and even societal strata. Heavy metals are
highly demanded technological materials, which drive welfare and progress of the
human society, and often play essential metabolic roles. However, their eminent
toxicity challenges the field of chemistry, physics, engineering, cleaner production,
electronics, metabolomics, botany, biotechnology, and microbiology in an
interdisciplinary and cross-sectorial manner. Today, all these scientific disciplines
are called to dedicate their efforts in a synergistic way to avoid exposure of heavy
metals into the eco- and biosphere, to reliably monitor and quantify heavy metal
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contamination, and to foster the development of novel strategies to remediate
damage caused by heavy metals.

Reviews of Environmental Contamination and Toxicology
Phytoremediation: Methods and Reviews presents the most innovative recent
methodological developments in phytoremediation research, and outlines a variety
of the contexts in which phytoremediation has begun to be applied. A significant
portion of this volume is devoted to groundbreaking methods for the production of
plants that are able to degrade, take up, or tolerate the effects of pollutants.
Phytoremediation: Methods and Reviews adopts a multidisciplinary approach to the
examination of principles and practices of phytoremediation, from molecular
manipulation to field application. Parts I and II discuss detailed protocols for
achieving several different goals of phytoremediation, including enhancing
contaminant degradation, uptake, and tolerance by plants; exploiting plant
diversity for phytoremedation; modifying contaminant availability; and
experimentally analyzing phytoremediation potential. Parts III and IV examine a
variety of progressive techniques for phytoremediation and explore their
implementation and success on a global scale. This cutting-edge volume highlights
the myriad of contexts in which phytoremediation can be applied, and energizes
new research by describing ways in which barriers to success have been recently
overcome.
Page 26/35

Read Book Review Article Phytoremediation Of Heavy Metal
Emerging Issues in the Water Environment during
Anthropocene
Phytoremediation, Volume 83, the latest release in the Advances in Botanical
Research series, covers a variety of new topics, including Metallophytes from
calamine and serpentine soils (incl. tolerance mechanisms), The (endophytic)
microbiome of plants from metal contaminated environments: small organisms
(inhabitants), large influence, the Potential role of plant-associated bacteria in
plant metal uptake and implications in phytotechnologies, Plant associated fungi
from trace element rich soils and their possible role in metal uptake by their host
plants, Phytoextraction: Status and Promise, Molecular and cellular aspects of
contaminant toxicity in plants, and a section on Bio- and phytoremediation of
pesticide-contaminated environments: a Review. This series publishes in-depth and
up-to-date reviews on a wide range of topics in the plant sciences, featuring
reviews by recognized experts on all aspects of plant genetics, biochemistry, cell
biology, molecular biology, physiology and ecology. Publishes in-depth and up-todate reviews on a wide range of topics in the plant sciences Presents the latest
information on phytoremediation Features a wide range of reviews by recognized
experts

Heavy Metals
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This text details the plant-assisted remediation method, “phytoremediation”, which
involves the interaction of plant roots and associated rhizospheric microorganisms
for the remediation of soil and water contaminated with high levels of metals,
pesticides, solvents, radionuclides, explosives, nutrients, crude oil, organic
compounds and various other contaminants. Each chapter highlights and
compares the beneficial and economical alternatives of phytoremediation to
currently practiced soil and water removal and burial practices. This book covers
state of the art approaches in Phytoremediation written by leading and eminent
scientists from around the globe. Phytoremediation: Management of Environmental
Contaminants, Volume 1 supplies its readers with a multidisciplinary understanding
in the principal and practical approaches of phytoremediation from laboratory
research to field application.

Phytoremediation
This is the first book aimed at development of a common language among
scientists working in the field of Phytoremediation. Authors of the main chapters
are leading scientists in this field. Some of them were among the first ones to have
suggested the use of hyperaccumulator plants for extraction of metals from soils.
Manuscripts based on lectures presented at the ASI have been revised here to take
into account ASI participants’ comments and suggestions.
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Soil Heavy Metals
The pollution of soil and groundwater by heavy metals and other chemicals is
becoming a serious issue in many countries. However, the current bioremediation
processes do not often achieve sufficient remediation, and more effective
processes are desired. This book deals with advances in the bioremediation of
polluted soil and groundwater. In the former chapters of this book, respected
researchers in this field describe how the optimization of microorganisms,
enzymes, absorbents, additives and injection procedures can help to realize
excellent bioremediation. In the latter chapters, other researchers introduce
bioremediation processes that have been performed in the field and novel
bioremediation processes. Thus, the readers will be able to obtain new ideas about
effective bioremediation as well as important information about recent advances in
bioremediation.

Advances in Bioremediation of Wastewater and Polluted Soil
Plant Sciences Reviews 2011 provides scientists and students in the field with
timely analysis on key topics in current research. Originally published online in CAB
Reviews, this volume makes available in printed form the reviews in plant sciences
published during 2011.
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Microbe-Assisted Phytoremediation of Environmental
Pollutants
This book provides the reader with the comprehensive view necessary to
understand and critically evaluate the design, implementation, and monitoring of
phytoremediation at sites characterized by contaminated groundwater. Part I
presents the historical foundation of the interaction between plants and
groundwater, introduces fundamental groundwater concepts for plant
physiologists, and introduces basic plant physiology for hydrogeologists. Part II
presents information on how to assess, design, implement, and monitor
phytoremediation projects for hydrologic control. Part III presents how plants take
up and detoxify a wide range of organic xenobiotics in contaminated groundwater
systems, and provides various approaches on how this can be assessed and
monitored. Throughout, concepts are emphasized with numerous case studies,
illustrations and pertinent literature citations.

Phytoremediation
Bioremediation and Bioeconomy provides a common platform for scientists from
various backgrounds to find sustainable solutions to environmental issues,
including the ever-growing lack of water resources which are under immense
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pressure due to land degradation, pollution, population explosion, urbanization,
and global economic development. In addition, large amounts of toxic waste have
been dispersed in thousands of contaminated sites and bioremediation is emerging
as an invaluable tool for environmental clean-up. The book addresses these
challenge by presenting innovative and cost-effective solutions to decontaminate
polluted environments, including usage of contaminated land and waste water for
bioproducts such as natural fibers, biocomposites, and fuels to boost the economy.
Users will find a guide that helps scientists from various backgrounds find
sustainable solutions to these environmental issues as they address the topical
issues crucial for understanding new and innovative approaches for sustainable
development. Provides a compilation of new information on phytoremediation not
found in other books in the present market The first book to link phytoremediation
and the bioeconomy Includes strategies to utilize contaminated soils for producing
bioresources and co-generation of value chain and value additions products

Reviews of Environmental Contamination and Toxicology
This book details the plant-assisted remediation method, “phytoremediation”,
which involves the interaction of plant roots and associated rhizospheric
microorganisms for the remediation of soil contaminated with high levels of
metals, pesticides, solvents, radionuclides, explosives, crude oil, organic
compounds and various other contaminants. Each chapter highlights and
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compares the beneficial and economical alternatives of phytoremediation to
currently practiced soil removal and burial practices.

Phytoremediation Potential of Bioenergy Plants
Microbe-Assisted Phytoremediation of Environmental Pollutants: Recent Advances
and Challenges provides comprehensive information on the principles and practical
knowledge of microbe-assisted phytoremediation of organic and inorganic
pollutants for environmental safety. This book describes the physiological,
biochemical, microbiological, and molecular basis of microbe-assisted
phytoremediation and contains many relevant topics to fill the gaps in developing
an understanding of microbe-assisted phytoremediation of environmental
pollutants. The book provides state-of-the-art knowledge on fundamental,
practical, and purposeful utilization of plant-associated bacteria (plant growthpromoting rhizobacteria [PGPR] and endophytes) and arbuscular mycorrhizal fungi
for plant-growth promotion and enhanced phytoremediation of environmental
pollutants in the contaminated matrix. Features: Provides a state-of-the-art
overview of microbe-assisted phytoremediation Emphasizes the roles of PGPR,
endophytes, and mycorrhizal fungi in assisted phytoremediation Elucidates
biochemical and molecular mechanisms of microbe-assisted phytoremediation
Details field studies and success stories of microbe-assisted phytoremediation
Explores advances, challenges, and future directions in microbe-assisted
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phytoremediation The book serves as a valuable resource for researchers,
ecotoxicologists, environmental scientists and engineers, environmental
microbiologists and biotechnologists, environmental health and risk scientists,
environmental science managers and administrators, remediation practitioners,
environmental policymakers, and students at the postgraduate and doctoral levels
in the relevant fields who wish to work on microbe-assisted phytoremediation of
pollutants for environmental safety and sustainability.

Introduction to Phytoremediation of Contaminated
Groundwater
Phytomanagement of Polluted Sites: Market Opportunities in Sustainable
Phytoremediation brings together recent and established knowledge on different
aspects of phytoremediation, providing this information in a single source that
offers a cutting-edge synthesis of scientific and experiential knowledge on
industrially contaminated site restoration that is useful for both practitioners and
scientists. The book gives interested groups, both non-profit and for-profit,
methods to manage dumpsites and other contaminated areas, including tactics on
how to mitigate costs and even profit from ecological restoration. Covers
successful examples of turning industrially contaminated sites into ecologically
healthy revenue producers Explores examples of phytomanagement of dumpsites
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from around the globe Provides the tools the reader needs to select specific plant
species according to site specificity
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