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Bioremediation technologies are gaining immense
credibility in the field of waste management because
of their eco-compatibility nature. Biomass can
interact and confront with water and soil pollutants in
both active (live) as well as passive (dead) way,
thereby offering numerous opportunities of exploring
them for environmental clean-up. In 21st century,
wastes are no longer a waste but are recognized as
a valuable Resource. Employing novel and
integrated strategies for the development of modern
bioremediation processes is desperate need of the
hour. This edited book on Applied Bioremediation Active and Passive Approaches contains mix of
interesting chapters that will certainly add to the
advancement of knowledge and will provide the
required valuable resource and stimulus to the
researchers worldwide.
This collection brings together engineers, scientists,
scholars, and entrepreneurs to present their novel
and innovative contributions in the domain specific to
metal-matrix composites and on aspects specific to
modeling, analysis, measurements, and
observations specific to microstructural advances.
Topics include but are not limited to: · Metals and
metal-matrix composites · Nano-metal based
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composites · Intermetallic-based composites
Contributions in the above topics connect to
applications in industry-relevant areas: automotive,
energy applications, aerospace, failure analysis,
biomedical and healthcare, and heavy equipment
and machinery. .
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 eco-friendly techniques for cadmium
remediation from soil and water Provides real-world,
application focused techniques
The aim of this book is to provide the reader with a
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basic understanding of the use of bioindicators both
in assessing environmental quality and as a means
of support in environmental impact assessment (EIA)
procedures.
The performance of crops in the soil largely depends
on the physico-chemical components of the soil,
which regulate the availability of nutrients as well as
abiotic and biotic stresses. Microbes are the integral
component of any agricultural soil, playing a vital role
in regulating the bioavailability of nutrients, the
tolerance to abiotic and biotic stresses and
management of seed-borneand soil-borne plant
diseases. The second volume of the book Microbial
Inoculants in Sustainable Agricultural Productivity Functional Applications reflects the pioneering efforts
of eminent researchers to explore the functions of
promising microbes as microbial inoculants,
establish inoculants for field applications and
promote corresponding knowledge among farming
communities. In this volume, readers will find
dedicated chapters on the role of microbes as
biofertilizers and biopesticides in the improvement of
crop plants, managing soil fertility and plant health,
enhancing the efficiency of soil nutrients and
establishing systemic phytopathogen resistance in
plants, as well as managing various kinds of plant
stress by applying microbial inoculants. The impact
of microbial inoculants on the remediation of heavy
metals, soil carbon sequestration, function of
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rhizosphere microbial communities and remediation
of heavy metal contaminated agricultural soils is also
covered in great detail. In this Volume, a major focus
is on the approaches, strategies, advances and
technologies used to develop suitable and
sustainable delivery systems for microbial inoculants
in field applications. Subsequent chapters
investigate the role of nanomaterials in agriculture
and the nanoparticle-mediated biocontrol of
nematodes. An overview of the challenges facing the
regulation and registration of biopesticides in India
rounds out the coverage.
This book is the outcome of contributions by many
experts in the field from different disciplines, various
backgrounds, and diverse expertise. This book
provides information on biomass volume calculation
methods and biomass valorization for energy
production. The chapters presented in this book
include original research and review articles. I hope
the research presented in this book will help to
advance the use of biomass for bioenergy
production and valorization. The key features of the
book are: Providing information on biomass volume
estimation using direct, nondestructive and remote
sensing methods Biomass valorization for energy
using thermochemical (gasification and pyrolysis)
and biochemical (fermentation) conversion
processes.
Plant Metal Interaction: Emerging Remediation
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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
This book describes the latest progress in the
application of nanotechnology for water treatment
and purification. Leaders in the field present both the
fundamental science and a comprehensive overview
of the diverse range of tools and technologies that
have been developed in this critical area. Expert
chapters present the unique physicochemical and
surface properties of nanoparticles and the
advantages that these provide for engineering
applications that ensure a supply of safe drinking
water for our growing population. Application areas
include generating fresh water from seawater,
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preventing contamination of the environment and
creating effective and efficient methods for
remediation of polluted waters. The chapter authors
are leading world-wide experts in the field with either
academic or industrial experience, ensuring that this
comprehensive volume presents the state-of-the-art
in the integration of nanotechnology with water
treatment and purification.
BIOPROSPECTING OF PLANT BIODIVERSITY
FOR INDUSTRIAL MOLECULES A comprehensive
collection of recent translational research on
bioresource utilization and ecological sustainability
Bioprospecting of Plant Biodiversity for Industrial
Molecules provides an up-to-date overview of the
ongoing search for biodiverse organic compounds
for use in pharmaceuticals, bioceuticals, agriculture,
and other commercial applications. Bringing together
work from a panel of international contributors, this
comprehensive monograph covers natural
compounds of plants, endophyte enzymes and their
applications in industry, plant bioprospecting in
cosmetics, marine bioprospecting of seaweeds, and
more. Providing global perspectives on
bioprospecting of plant biodiversity, the authors
present research on enzymes, mineral micronutrients, biopesticides, algal biomass, and other
bioactive molecules. In-depth chapters assess the
health impacts and ecological sustainability of the
various biomolecules and identify existing and
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possible applications ranging from ecological
restoration to production of essential oils and
cosmetics. Other topics include, bio-energy crops as
alternative fuel resources, the role of plants in
phytoremediation of industrial waste, and the
industrial applications of endophyte enzymes. This
comprehensive resource: Includes a through
introduction to plant biodiversity and bioprospecting
Will further the knowledge of application of different
plants and improve research investigation
techniques. Summarizes novel approaches for
researchers in food science, microbiology,
biochemistry, and biotechnology Bioprospecting of
Plant Biodiversity for Industrial Molecules is an
indispensable compendium of biological research for
scientists, researchers, graduate and postgraduate
students, and academics in the areas of
microbiology, food biotechnology, industrial
microbiology, plant biotechnology, and microbial
biotechnology.
Biomass Volume Estimation and Valorization for
EnergyBoD – Books on Demand
Biocompatible Hybrid Oxide Nanoparticles for
Human Health: From Synthesis to Applications
explores the synthesis, structure, properties and
applications of functionalized oxide nanoparticles.
The books shows the applications of materials
depending on their composition and structure, with a
focus on silicon, titanium and iron oxides, each of
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which was chosen because of their unique features,
including silica because it is chemically resistant to
most organic solvents, harmless to living organisms,
can thicken flowable formulations, and increase the
strength of materials, titania for its unique chemical,
optical, electrophysical and bactericidal properties,
and iron-containing materials because they possess
important magnetic properties. Shows how oxide
nanoparticles are being used to solve current
problems in the fields of environmental protection,
medicine, and in the creation of "smart" materials
Includes case studies that explore the major
characteristics and applications of silica, titania and
iron oxide nanomaterials Discusses the use of
biocompatible oxide nanostructures in the
development of new sensing technology
Plants possess a range of potential cellular
mechanisms that may be involved in the
detoxification of heavy metals and thus tolerance to
metal stress. Metal toxicity causes multiple direct
and indirect effects in plants that concern practically
all physiological functions. The main purpose of this
book is to present comprehensive and concise
information on recent advances in the field of metal
transport and how genetic diversity affects heavy
metal transport in plants. Other key futures of the
book are related to metal toxicity and detoxification
mechanisms, biochemical tools for HM remediation
processes, molecular mechanisms for HM
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detoxification, how metallomics and
metalloproteomics are affected by heavy metal
stress in plants, and the role of ROS metabolism in
the alleviation of heavy metals. Some chapters also
focus on recent developments in the field of
phytoremediation. Overall the book presents indepth information and the most essential advances
in the field of heavy metal toxicity in plants in recent
years.
There have been many advances in soil chemistry
since Oxford published the first edition of The
Chemistry of Soils in 1989. The physical-chemistry
approach to soil chemistry taken in the book,
groundbreaking for its time, has been adopted by
nearly every soil chemistry book published since.
This book offers a thorough update of all topics
covered in the previous edition. In the last 16 years,
soil chemistry as a discipline has assumed major
significance in connection with global climate
change. The 2nd edition addresses the emergent
issue of global climate change by exploring the
interaction between organic carbon and soil. The
largest repository of organic carbon on earth is still
soil, and the process by which organic carbon is
sequestered by soil, thus preventing the release of
carbon dioxide into the atmosphere, is one of the
proper concerns of soil chemistry. Thus, the revision
provides a rigorous discussion of soil chemistry in its
broader environmental and biogeochemical contexts.
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Agricultural and Environmental Applications of
Biochar: Advances and Barriers: Over the past
decade, biochar has been intensively studied by
agricultural and environmental scientists and applied
as a soil quality enhancer and environmental
ameliorator in various trials worldwide. This book,
with 21 chapters by 57 accomplished international
researchers, reports on the recent advances of
biochar research and the global status of biochar
application. Scientific findings, uncertainties, and
barriers to practice of biochar amendment for
sustaining soil fertility, improving crop production,
promoting animal performance, remediating water
and land, and mitigating greenhouse gas emissions
are synthesized. The book presents a whole picture
of biochar in its production, characterization,
application, and development. Agricultural and
Environmental Applications of Biochar: Advances
and Barrier highlights the mechanisms and
processes of biochar amendment for achieving
stunning agricultural and environmental benefits.
Composition and characteristics of biochar, its
interactions with contaminants and soil constituents,
and its transformation in the environment are
illustrated to enlighten the achievements of biochar
amendment in improving soil physical, chemical, and
biological quality and animal health, reducing soil
greenhouse gas emissions, and decontaminating
stormwater and mine sites. Additional emphasis is
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given to the pyrogenic carbon in Terra Preta soils
and Japanese Andosols, the pyrolysis technology for
converting agricultural byproducts to biochar, and
the existing economic and technical barriers to wide
application of biochar in Australia, China, New
Zealand, North America, and Europe. Readers will
appreciate the comprehensive review on the up-todate biochar research and application and gain
critical guidance in best biochar generation and
utilization.
This volume explores recent research trends and
achievements in environmental pollution remediation
(e.g. water, air, soil), and compiles critical and
constructive papers and reviews with a focus on
advances in bioremediation and green technology
solutions for waste minimization, waste management
and pollution control. The book is timely, as the need
for researchers and engineers to develop
sustainable and green eco-friendly remediation
technologies is increasing with a growing global
population, stressed agricultural systems, and an
environment impacted by climate change. A key
focus of the book is on the efficient use of
agricultural waste residues as viable substrates for
creating materials for environmental clean-up, and
the possible conversion of these pollutants to
sustainable bioresources. The volume will be of
interest to sustainability researchers, environmental
engineers, industry managers and agricultural
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scientists.
The need for exploration, conservation, and
sustainable utilization of bioresources is undeniable
for the survival and growth of mankind. This new
book throws light on new and recent research on
and development of effective strategies for
sustainable utilization of bioresources using modern
tools and techniques to help meet this challenge.
This volume addresses the utilization of
bioresources in therapeutics, in biofuel, in
agriculture, and in environmental protection.
Beginning with the diverse potential applications of
bioresources in food, medicine, and cosmetics, the
volume goes on to address the various different
underutilized bioresources and their sustainable
uses. It discusses important advances in biofuel and
patents that highlight recent developments that
address the energy crises and the continuously
fluctuating cost of petroleum. It explores new
renewable energy sources from bioresources and
their sustainable utilization in the bioenergy and
biofuel industry. Several chapters focus on the
sustainable utilization of bioresources in the
agricultural sector. The volume considers that
developing countries have huge agricultural
resources that could be employed for production of
value-added byproducts for the sustainable
development of a bio-based economy. The book
discusses efficient use of underexploited natural
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bioresources, new chemical approaches for the
generation of novel biochemicals, and the
applications of genetics approaches for bioresource
conservation and production of value-added
products. Further, strategies for the production of
biopesticides utilizing bioresources are also
discussed.
In the years since the first edition of “Arbuscular
Mycorrhizas: Physiology and Function” was
published, an exceptional proliferation of interest in
mycorrhizal biology has developed. This has been
associated with advances in different research
disciplines such as genetics, genomics, proteomics,
metabolomics and physiology, advances which have
generated better insight into topics of mycorrhizal
biology, including the mechanisms of hostmycorrhiza interactions pre- and post-penetration,
the influence of the symbiosis on the host and its
surroundings, and the evolution and diversity of
mycorrhization. It therefore became necessary to
both update and expand the book's coverage in this,
its second edition.
Major portion of the planet earth is covered by seas
and oceans representing 96.5% of the planet’s
water, playing a detrimental role in sustaining the
plant including crop diversity and productivity for
human consumption. Water resources contain both
soluble and transition metals, which are easily
absorbed by plants through roots as a first point of
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contact and subsequently play important
physiological and biological functions in plants.
Transition metals such as copper (Cu), iron (Fe),
manganese (Mn) and zinc (Zn) contribute to the
plant productivity by playing key functional roles in
the photosynthesis. In addition, to their major role in
regulating the plant productivity, they also play an
important role by acting as homeostatic regulators in
uni-parentally inherited chloroplasts and maintains
the flow of the electron transfer. It is worthwhile to
mention that they play a critical role as transporters,
which acts as electron balancing units for managing
the electrostatic potential across the membranes. In
contrast, some metals such as Cd, As play a
significant role in inducing the stress mechanism and
influencing either directly or in-directly Haber-Weiss
reactions either through the production of the
reactive oxygen species (ROS) or through the
membrane damage thus leading to leakage of
membrane transporters. However, besides playing a
detrimental role as transporters in plant system,
excessive accumulation of these metals due to the
increasing contamination in the marginal soil and
water are posing important threats to the plant
system. Realizing the toxic effects of the metals,
several physiological evidences have been laid for
the credence of the metal toxicity and their
concurrent effect on plant productivity. Increasing
effects of the metals as toxicants can have three
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adverse effects on the populations: population can
move, persist via local adaptation or phenotypic
plasticity, or die. Next generation sequencing studies
have revolutionized our abilities to detect the
changes in expression profiles across an array of
genes, which can in-turn help to develop early
markers of metal induced stress. Plant Metallomics
and Functional Omics: A System-Wide Perspective
focuses on the applications of the system wide
understanding of the biological and functional
interplay occurring at the juncture of the metalloid
induced stress and toxicity. The main goal of this
book is to familiarize the readers with the most up-todate information on metal-induced physiological
changes in plant species.
Over the last three decades a lot of research on the
role of metals in biochemistry and medicine has
been done. As a result many structures of
biomolecules with metals have been characterized
and medicinal chemistry studied the effects of metal
containing drugs. This new book (from the EIBC
Book Series) covers recent advances made by top
researchers in the field of metals in cells [the
“metallome”] and include: regulated metal ion
uptake and trafficking, sensing of metals within cells
and across tissues, and identification of the vast
cellular factors designed to orchestrate assembly of
metal cofactor sites while minimizing toxic side
reactions of metals. In addition, it features aspects of
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metals in disease, including the role of metals in
neuro-degeneration, liver disease, and inflammation,
as a way to highlight the detrimental effects of
mishandling of metal trafficking and response to
"foreign" metals. With the breadth of our recently
acquired understanding of metals in cells, a book
that features key aspects of cellular handling of
inorganic elements is both timely and important. At
this point in our understanding, it is worthwhile to
step back and take an expansive view of how far our
understanding has come, while also highlighting how
much we still do not know. The content from this
book will publish online, as part of EIBC in
December 2013, find out more about the
Encyclopedia of Inorganic and Bioinorganic
Chemistry, the essential online resource for
researchers and students working in all areas of
inorganic and bioinorganic chemistry.
This volume of Current Topics in Membranes
focuses on metal transmembrane transporters and
pumps, a recently discovered family of membrane
proteins with many important roles in the physiology
of living organisms. The book summarizes the most
recent advances in the field of metal ion transport
and provides a broad overview of the major classes
of transporters involved in homeostasis of heavy
metals. Various families of the transporters and
metal specificities are discussed with the focus on
the structural and mechanistic aspects of their
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function and regulation. The reader will access
information obtained through a variety of approaches
ranging from X-ray crystallography to cell biology
and bioinformatics, which have been applied to
transporters identified in diverse biological systems,
such as pathogenic bacteria, plants, humans and
others. Field is cutting-edge and a lot of the
information is new to research community Wide
breadth of topic coverage Contributors of high
renown and expertise
Heavy metals are severe environmental pollutants,
and many of them are toxic even at very low
concentrations. With industrial development, soil
pollution with heavy metal elements have
dramatically increased. The uptake of heavy metals
via plants that are exposed to contaminated soils is a
risk for human health and a major hazard for the
ecosystem as a whole, including soil
microorganisms. On the other hand, plants may be
used in the decontamination of soils. The topics
presented in this book include: sources of heavy
metals contaminants in soils; plant species that can
grow on contaminated soils; the phytoremediation of
contaminated soils; tolerance, accumulation and
detoxification mechanisms of zinc, copper, arsenic,
cadmium and vanadium in plants; the critical role of
sulfur metabolism in heavy metal tolerance; the role
of aquatic macrophytes, plant growth-promoting
bacteria, sugar crops and earthworms in
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detoxification; and heavy metal stabilization by
promoting zeolite synthesis in soils.
Metalloproteins—Advances in Research and
Application: 2013 Edition is a ScholarlyEditions™
book that delivers timely, authoritative, and
comprehensive information about Hemocyanin. The
editors have built Metalloproteins—Advances in
Research and Application: 2013 Edition on the vast
information databases of ScholarlyNews.™ You can
expect the information about Hemocyanin in this
book to be deeper than what you can access
anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of
Metalloproteins—Advances in Research and
Application: 2013 Edition has been produced by the
world’s leading scientists, engineers, analysts,
research institutions, and companies. All of the
content is from peer-reviewed sources, and all of it is
written, assembled, and edited by the editors at
ScholarlyEditions™ and available exclusively from us.
You now have a source you can cite with authority,
confidence, and credibility. More information is
available at http://www.ScholarlyEditions.com/.
The 7th International Symposium on Platinum and
other metal coordination compounds in Cancer
Chemotherapy, ISPCC '95, organized by the
European Cancer Centre, was held in Amsterdam,
the Netherlands, March 1-4, 1995. As with previous
ISPCC meetings, the goal of ISPCC '95 was to bring
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together c1inicians, clinical investigators, scientists,
and laboratory workers from many disciplines to
promote further collaboration and cooperation in the
development of new platinum and other metal
coordination compounds as weil as in new ways to
use 'c1assical' drugs as cisplatin and carboplatin in
the treatment of cancer. Important aspects
addressed by experts in the field inc1uded the
synthesis and activity of new platinum compounds,
the biochemistry and molecular pharrnacology as
weil as the c1inical pharrnacology of this c1ass of
antineoplastic agents, an overview of current c1inical
studies, one special minisymposium on the
mechanisms of cell kill of platinum, and one on
resistance against platinum compounds. Finally, the
current status of development of nonplatinum metal
complexes was discussed. This volume contains the
contributions of the various speakers at ISPCC '95
and provides an up-to-date and comprehensive
overview of this important c1ass of anticancer
agents, ranging from synthesis and molecular
pharrnacology on one hand to c1inical
pharrnacology and cIinical investigations on the
other hand. The Organizing Corrunittee and Editors
wish to express their gratitude to the contributors to
this volume, to the various organizations and
pharrnaceutical companies for their generous
sponsoring of ISPCC '95, and to the Plenum
Publishing Company for their help in producing this
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volume.
Heavy metal phytotoxicity has been known for more
than a century. However, research in the past years
has confirmed the immense damage by metal
pollution to plants, the soil and ultimately to humans.
By reviewing both field and laboratory work, this
book deals with the various functional and ecological
aspects of heavy metal stress on plants and outlines
the scope for future research and the possibilities for
remediation.
A guide to the chemical agents that protect plants from
various environmental stressors Protective Chemical
Agents in the Amelioration of Plant Abiotic Stress offers
a guide to the diverse chemical agents that have the
potential to mitigate different forms of abiotic stresses in
plants. Edited by two experts on the topic, the book
explores the role of novel chemicals and shows how
using such unique chemical agents can tackle the
oxidative damages caused by environmental stresses.
Exogenous application of different chemical agents or
chemical priming of seeds presents opportunities for
crop stress management. The use of chemical
compounds as protective agents has been found to
improve plant tolerance significantly in various crop and
non-crop species against a range of different individually
applied abiotic stresses by regulating the endogenous
levels of the protective agents within plants. This
important book: Explores the efficacy of various chemical
agents to eliminate abiotic stress Offers a
groundbreaking look at the topic and reviews the most
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recent advances in the field Includes information from
noted authorities on the subject Promises to benefit
agriculture under stress conditions at the ground level
Written for researchers, academicians, and scientists,
Protective Chemical Agents in the Amelioration of Plant
Abiotic Stress details the wide range of protective
chemical agents, their applications, and their intricate
biochemical and molecular mechanism of action within
the plant systems during adverse situations.
Environmental stress factors negatively affect plant
growth by inducing proteins dysfunction. As coping
strategies, plant have developed a comprehensive
protein quality controlling system (PQCS) to keep
proteins homeostasis. In this research topic of “Protein
Quality Controlling Systems in Plant Responses to
Environmental Stresses”, some latest researches and
opinions in this field, including heat shock proteins
(HSPs), unfolded protein response (UPR), ubiquitinproteasome system (UPS) and autophagy, were
reported, aiming to provide novel insights for increasing
crop production under environmental challenges.
This book summarizes the development of highly tolerant
cultivars via plant breeding, genomics, and proteomic
approaches. This book could supplement data for
budding researchers by providing extensive ongoing
measures to improve the detoxification competence of
appropriate species via wide range of plant improvement
approaches. It also offers insights into heavy metal
signalling,metal chelation by organic acids, amino acids,
and phosphate derivatives, and illustrates other
strategies that have been extensively investigated, such
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as genetic engineering, ecological improvement of the
rhizosphere using mycorrhiza and chelator enhanced
phytoremediation technology. This book could provide
simple anthology for undergraduate and postgraduate
students to understand fundamentals of heavy metal
pollution in the environment. The book closes with a
prelude to an inclusive study of biodiversity that could
provide new biofilters for metal detoxification.
Municipal and industrial wastewaters contain a wide
spectrum of pollutants. Their effective removal presents
a challenge for water treatment technology. Biosorption
of nutrients and pollutants has been used in sewage
treatment since the discovery of the activated sludge
process. It is a passive uptake process by which
pollutants are adsorbed on the surface of cell walls
and/or dissolved in structures of microorganism cells that
are present in sludge. Sorbed pollutants remain in the
sludge and can be potentially released back into the
environment depending on their condition and the
reversibility of the pollutant-sludge interaction. An
overview of typical biosorption applications for the
removal of nutrients, organic pollutants, and metals in
wastewater treatment is provided in different areas of
their use for the protection of aquatic ecosystems and
human health. This book will be of interest to operators
of wastewater treatment plants and sludge treatment and
disposal facilities as well as to researchers and university
students in the field of environmental engineering.
Creative thinking and collaborative scientific research
have advanced our understanding of autism, and we are
now beginning to synthesize the data into evidence and
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theories. Autism: Current Theories and Evidence
presents current theories about autism and the evidence
that supports them. The goal is to show how the
scientific method is revealing the biological bases of this
spectrum of disorders, thereby leading the way to their
treatment and prevention using evidence-based
medicine. This book has 20 chapters divided into 6
sections: Molecular and Clinical Genetics;
Neurotransmitters and Cell Signaling; Endocrinology,
Growth and Metabolism; Immunology, Maternal-Fetal
Effects and Neuroinflammation; Neuroanatomy, Imaging
and Neural networks; and Environmental Mechanisms
and Models. The subjects cover a wide range of current
scientific work in the field of autism, with strong and
growing evidence to support them, and demonstrate both
the breadth and depth of current autism research. The
reader is encouraged to consider how theories and the
scientific method, in the hands of these and other
dedicated researchers, are leading to greater knowledge
and continued progress in autism research.
Abiotic stresses such as high temperature, lowtemperature, drought, and salinity limit crop productivity
worldwide. Understanding plant responses to these
stresses is essential for rational engineering of crop
plants. In Arabidopsis, the signal transduction pathways
for abiotic stresses, light, several phytohormones and
pathogenesis have been elucidated. A significant portion
of plant genomes (most studies are Arabidopsis and rice
genome) encodes for proteins involves in signaling such
as receptor, sensors, kinases, phosphatases,
transcription factors and transporters/channels. Despite
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decades of physiological and molecular effort,
knowledge pertaining to how plants sense and transduce
low and high temperature, low-water availability
(drought), water-submergence and salinity signals is still
a major question before plant biologists. One major
constraint hampering our understanding of these signal
transduction processes in plants has been the lack or
slow pace of application of molecular genomic and
genetics knowledge in the form of gene function. In the
post-genomic era, one of the major challenges is
investigation and understanding of multiple genes and
gene families regulating a particular physiological and
developmental aspect of plant life cycle. One of the
important physiological processes is regulation of stress
response, which leads to adaptation or adjustment in
response to adverse stimuli. With the holistic
understanding of the signaling pathways involving not
only one gene family but multiple genes or gene families,
plant biologists can lay a foundation for designing and
generating future crops that can withstand the higher
degree of environmental stresses (especially abiotic
stresses, which are the major cause of crop loss
throughout the world) without losing crop yield and
productivity. Therefore, in this proposed book, we intend
to incorporate the contribution from leading plant
biologists to elucidate several aspects of stress signaling
by functional genomic approaches.
Biologists worldwide now speak the scientific language
of molecular biology and use the same molecular tools.
Interest is growing in the molecular biology of abiotic
stress tolerance and modes of installing better tolerant
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mechanisms in crop plants. Current studies make plants
capable of sustaining their yields even under stressful
conditions. Further, this information may form the basis
for its application in biotechnology and bioinformatics.
WINNER 2009 CHOICE AWARD OUTSTANDING
ACADEMIC TITLE! Nanotechnology is no longer a
subdiscipline of chemistry, engineering, or any other
field. It represents the convergence of many fields, and
therefore demands a new paradigm for teaching. This
textbook is for the next generation of nanotechnologists.
It surveys the field’s broad landscape, exploring the
physical basics such as nanorheology, nanofluidics, and
nanomechanics as well as industrial concerns such as
manufacturing, reliability, and safety. The authors then
explore the vast range of nanomaterials and
systematically outline devices and applications in various
industrial sectors. This color text is an ideal companion
to Introduction to Nanoscience by the same group of
esteemed authors. Both titles are also available as the
single volume Introduction to Nanoscience and
Nanotechnology Qualifying instructors who purchase
either of these volumes (or the combined set) are given
online access to a wealth of instructional materials.
These include detailed lecture notes, review summaries,
slides, exercises, and more. The authors provide enough
material for both one- and two-semester courses.

This book is the first comprehensive volume on the
"Nramp family", highlighting the physiological
importance of Nramp proteins as metal transporters.
The molecular knowledge of these membrane
proteins is presented Page
from
an evolutionary
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perspective, considering Nramp cellular function and
mechanism of transport in key model organisms.
The pathological significance of Nramp genetic
polymorphism is discussed with emphasis on metal
homeostasis and microbial infection. The chapters
were contributed by leading investigators, providing
a timely state of the art book in this rapidly growing
field. The Nramp Family will be useful to a broad
community of scientists interested in metal transport
and molecular biology. It will be of interest to the
research audience in the broad fields of metal ions
and molecular medicine.
In this comprehensive and stimulating text and
reference, the authors have succeeded in combining
experimental data with current hypotheses and
theories to explain the complex physiological
functions of plants. For every student, teacher and
researcher in the plant sciences it offers a solid basis
for an in-depth understanding of the entire subject
area, underpinning up-to-date research in plant
physiology. The authors vividly explain current
research by references to experiments, they cite
original literature in figures and tables, and, at the
end of each chapter, list recent references that are
relevant for a deeper analysis of the topic. In
addition, an abundance of detailed and informative
illustrations complement the text.
Heavy Metal Toxicity in Plants: Physiological and
Molecular Perspectives highlights the various metal
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induced impacts on plants and adaptation strategies
employed to avoid these stressful conditions. The
volume comprise the chapters from the different
areas ranging from latest biotechnological to omics
approaches. This comprehensive volume
emphasizes on the recent updates about the current
research on the heavy metal stress in plant biology
covering different aspects related to challenges and
opportunities in the concerned field. This book is an
attempt to bring together researchers who have
been engaged in the area of stress signaling,
crosstalk and mechanisms of heavy metal stress and
share their research findings. Various chapters deal
with the topics ranging from sensing and signalling in
plants to translational research. The book will
provide a direction towards implementation of
programs and practices that will enable sustainable
production of crops, resilient to environmental heavy
metal pollution. Features: The book covers the
heavy metal impact on plants in detail. Chapters
cover an array of topics and issues related to heavy
metal pollution and its management strategies by
plants Recent research results and some pointers to
future advancements in current topic.
The publication of Volume 7 of the International
Treatise Series on Advances in Plant Physiology has
been feasible - exclusively and unquestionably due
to commendable contributions from World Scientists
of distinction in explicit fields. within eight years, the
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treatise series has been instituted in the spirits and
compassion of illustrious readers all through the
world. The proficient International and National Coordinators have all along unified their views for the
expediency of readers assisting them to speed up
important research work in the field of Plant and
Crop Physiology, Biochemistry & Plant Molecular
Biology. in spite of handiness of quick accessibility of
vast literature from internet, this treatise series in the
field of life sciences has been realized over and
above to be like a true guide, friend and philosopher,
everlastingly enlightening the most hidden
perceptible nerves of an individual worker, which is
beyond the competence of mere web services. The
volume 8 is absolutely another one of its kinds for
incorporation of most timely and important worthy
reviews of diverse objectives contributed by forty
four well-informed, admirable and documented
scientists/ stalwarts, of which twenty three
participated from abroad. The original writing coming
in bounteous journals of international repute
covering new technologies and tools in plant science
research have been pulled together in affirmative,
prolific and supportive manner by specialists all over
the globe. In this volume efforts have been made to
fetch together twenty one indispensable review
articles, duly evaluated by the respective Consulting
Editors of international stature from India, U.K.,
U.S.A., Argentina, Australia, France, Germany,
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Japan, Spain, Portugal, Israel, and Morocco and
rationally distributed in eight sections. Indeed, the
treatise is wealth for interdisciplinary exchange of
information. Apart from fulfilling need of this kind of
exclusive edition in different volumes for research
teams in Molecular Plant Physiology and
Biochemistry in traditional and agricultural
universities, institutes and research laboratories
throughout the world, it would be extremely a
constructive book and a voluminous reference
material for acquiring advanced knowledge by postgraduate and Ph.D. scholars in response to the
innovative courses in Plant Physiology, Plant
Biochemistry, Plant Molecular Biology, Plant
Biotechnology, Environmental Sciences, Plant
Pathology, Microbiology, Soil Science & Agricultural
Chemistry, Agronomy, Horticulture, and Botany.
Volume 11 provides in an authoritative and timely
manner in 16 stimulating chapters, written by 40
internationally recognized experts from 11 nations,
and supported by more than 2600 references, 35
tables, and over 100 illustrations, many in color, a
most up-to-date view on the role of cadmium for life,
presently a vibrant research area. MILS-11 covers
the bioinorganic chemistry of Cd(II), its
biogeochemistry, anthropogenic release into the
environment, and speciation in the atmosphere,
waters, soils, and sediments. The analytical tools for
Cd determination, its imaging in cells, and the use of
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113Cd NMR to probe Zn(II) and Ca(II) proteins are
summarized, as are Cd(II) interactions with
nucleotides, nucleic acids, amino acids, and proteins
including metallothioneins. The phytoremediation by
Cd(II)-accumulating plants, etc., the toxicology of
Cd(II), its damage to mammalian organs, and its role
as a carcinogen for humans, are highlighted.
Contamination of drinking water is a worldwide
problem, and ongoing work is taking place across
the globe to address the issues affecting this
precious commodity. Focussing on the presence of
heavy metals in water, this book addresses the
opportunities and challenges of this important area
of research. Written and edited by experts working
within the area the book highlights new techniques
and research methodologies used to treat the
widespread issue of dissolved heavy metals in
drinking water supplies. The text covers a wide
range of topics, including biofilterations, use of
nanotechnology against heavy metals, removal of
heavy metals using industrial and agricultural waste,
use of surfactants, soil degradation and removal of
dyes and pigments from industrial effluents.
Providing an up-to-date treatise on this developing
field, this text will be essential reading for water and
environmental scientists, toxicologists, biochemists
and regulators, and anyone interested in the
treatment and decontamination of the World's
drinking water supplies.
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Adsorption of heavy metal ions and synthetic dyes
from aqueous solution onto adsorbents is one of the
dominant treatment techniques. Activated carbon,
carbon nanotubes and nanosorbents are found to be
the most efficient adsorbent for the removal of heavy
metal ions and dyes. In spite of the superiority
exhibited, the cost of activation, synthesis and
regeneration limits the application of above materials
at commercial stage. Agricultural wastes and by
products were found to be low cost and investigated
as alternate adsorbents for the removal of heavy
metal ions and dyes. Agro wastes are rich in organic
contents with variety of functional groups which can
cooperate binding of cations and anions. The other
advantages of agricultural wastes are easily
available, non-hazardous and no disposal problems.
Chemical activation or modification of adsorbents
exhibited increased removal efficiency and loading
capacities. In view of the above reports, the present
book deals with use of a low cost adsorbent such as
watermelon rind in its native and pretreated form for
the removal of heavy metal ions and synthetic dyes
from aqueous solution.
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.
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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 contamination, and
to foster the development of novel strategies to
remediate damage caused by heavy metals.
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