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Seeds have long been harvested as a source of protein, oil, starch, and animal feed.
This edited volume brings together authoritative writings on the three groups of seed
storage compounds--proteins, lipids, and starch--and offers the most up-to-date
account of their structure, biosynthesis, and modes of deposition available. The book
also sheds light on compound interactions and on the mechanisms by which plants
regulate the partitioning of carbon into lipid or starch. Finally, it discusses opportunities
for the genetic engineering of plants either to manipulate the structures of the major
seed storage compounds or to produce novel products. The book, which provides a
synopsis of the field's exciting new developments not previously brought together in
one easily accessible volume, will be of interest to students and researchers of plant
physiology and biochemistry.
Volumes I and 2 of this Plant Biotechnology series reviewed fundamental aspects of
plant molecular biology and discussed production and analysis of the first generation of
transgenic plants of potential use in agriculture and horticulture. These included plants
resistant to insects, viruses and herbicides, which were produced by adding genes from
other organisms. Realisation of the potential of plant breeding has led to a resurgence
of interest in methods of altering the structure, composition and function of plant
constituents, which represents an even greater challenge and offers scope for
improving the quality of a wide range of agricultural products. This, in tum, has resulted
in a re-evaluation of priorities and targets by industry. Volume 3 of this series considers
the biochemical and gentic basis of the biosynthesis of plant products such as starch,
lipids, carotenoids and cell walls, and evaluates the ways in which biosynthesis of these
products can be modified for use in the food industries. Authors also cover the
biosynthesis of rare secondary products and the function and application of proteins for
plant protection and therapeutic use. The emphasis throughout is on the relationship
between fundamen tal aspects of biosynthesis and structure-function relationships, and
application of this knowledge to the redesigning and altering of plant products by
molecular genetics.
Cytokinins: Biosynthesis and Uses discusses ornamental pot plant productivity, which is
negatively affected by the pot root restriction during both the nursery and post-
transplant stages. Root restriction is a physical stress imposed on the root system when
plants are grown in small containers, which leads to a pronounced decrease in root and
shoot growth at both the transplant and pot stages. Next, the authors summarize most
information available on the main environmental and hormonal factors that affect New
Guinea Impatiens plant growth under commercial conditions and shows the high
potentiality of exogenous cytokinin application in both the vegetative propagation
industry and pot culture of ornamental plants. The closing chapter addresses how
understanding plant responses to hormonal manipulation and the physiological
mechanisms involved in transplantation will allow for reaching higher commercial yields
in different vegetables.
This book presents a detailed overview and critical evaluation of the state of the art and
latest approaches in genetic manipulation studies on plants to mitigate the impact of
climate change on growth and productivity. Each chapter has been written by experts in
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plant-stress biology and highlights the involvement of a variety of genes/pathways and
their regulation in abiotic stress, recent advances in molecular breeding (identification of
tightly liked markers, QTLs/genes), transgenesis (introduction of exogenous genes or
changing the expression of endogenous stress- responsive genes) and genomics
approaches that have made it easier to identify and isolate several key genes involved
in abiotic stress such as drought, water lodging/flooding, extreme temperatures, salinity
and heavy-metal toxicity. Food and nutritional security has emerged as a major global
challenge due to expanding populations, and cultivated areas becoming less productive
as a result of extreme climatic changes adversely affecting the quantity and quality of
plants. Hence, there is an urgent need to develop crop varieties resilient to abiotic
stress to ensure food security and combat increased input costs, low yields and the
marginalization of land. The role of GM crops in poverty alleviation, nutrition and health
in developing countries and their feasibility in times of climate change are also
discussed. Recent advances in gene technologies have shown t he potential for faster,
more targeted crop improvements by transferring genes across the sexual barriers. The
book is a valuable resource for scientists, researchers, students, planners and
industrialists working in the area of biotechnology, plant agriculture, agronomy,
horticulture, plant physiology, molecular biology, plant sciences and environmental
sciences.
Cytokinins are hormones involved in all aspects of plant growth and development and
are essential for in vitro manipulation of plant cells and tissues. Much information has
been gathered regarding the chemistry and biology of cytokinins, while recent studies
have focused on the genetics and cytokinin-related genes. However, other than
proceedings of symposia, no single volume on cytokinins has been written. This book is
the first of its kind, homing in on the key subject areas of cytokinin-chemistry,
biosynthesis, metabolism, activity, function, genetics, and analyses. These areas are
comprehensively reviewed in individual chapters by experts currently active in the field.
In addition, a personal history on the discovery of cytokinin is presented by Professor
Folke Skoog. This volume summarizes previous findings and identifies future research
directions.
Chapter 1. Molecular Recognition Processes Between Plant and Bacterial Pathogens
Physical Contact of Plant Cells is Necessary for Bacterial Recognition Molecules
Responsible for Physical Contact Many Bacterial Pathogens Induce Necrosis on Hosts
and Nonhosts Bacterial Pathogens Grow in Both Host and Nonhost Plants Bacterial
Pathogens Induce Leakage of Nutrients in Both Host and Nonhost Plants Bacterial
Genes Involved in Recognition of Hosts and Nonhosts Coregulation of hrp, avr and
Other Pathogenicity Genes Transcription of Bacterial Pathogenicity Genes in Planta
Plant-Derived Molecules May Be Involved in Induction of Bacterial Genes Some Plant
Signals May Direct Synthesis of Elicitors Secretion of Elicitors From Bacterial Cells in
Plants The Role of hrp and avr Genes in Early Recognition Process in Plant-Bacterial
Pathogen Interactions Other Signal Molecules of Bacterial Pathogens The Signal
Transduction System Systemic Signal Induction Is Cell Death Involved in Signal
Transduction Pathway? How Pathogens Avoid or Overcome Host Defense
Mechanisms Induced by the Signal Transduction System? Possible Role of Signal
Transduction System in Evasion of Host Recognition by Phytopathogenic Bacteria
During Pathogenesis Chapter 2. Host Defense Mechanisms: Cell Wall-the First Barrier
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and a Source of Defense Signal Molecules The First Barrier to Bacterial Infection in
Plants Structure of the Plant Cell Wall Pectic Polysaccharides Cellulose Hemicellulos
Cell Wall Proteins Bacterial Genes Encoding Extracellular Enzymes Bacterial Genes
Regulating Production of Extracellular Enzymes Bacterial Genes Regulating Secretion
of Extracellular Enzymes Secretion of Proteases The Signaling System in Induction of
Bacterial Extracellular Enzymes Plant Cell Wall Components Involved in Defense
Mechanisms Against Bacterial Pathogens Bacterial Extracellular Enzymes Induce Host
Defense Mechanisms Pectic Fragments Induce Virulence Genes in Bacterial and
Defense Genes in Plants Pectic Enzymes Vary in Inducing Resistance or Susceptibility
Polygalacturonase-Inhibiting Proteins Cell Wall Modifications and Bacterial Disease
Resistance Chapter 3. Active Oxygen Species Mechanism of Production of Active
Oxygen Species Signals for Induction of Active Oxygen Species in Bacteria-Infected
Plants Bacterial Infection Leads to Production of Active Oxygen Species in Plants
Active Oxygen Species May Induce Lipid Peroxidation Increases in Active Oxygen
Species Lead to Activation of Lipoxygenase Active Oxygen Species Production Leads
to Cell Membrane Damage Active Oxygen Species May Directly Kill Bacterial
Pathogens Bacterial Pathogens May Tolerate Toxicity of Active Oxygen Species
Antioxidants of the Host May Protect Bacterial Pathogens Against Active Oxygen
Species The Possible Role of Active Oxygen Species in Disease Resistance Chapter 4.
Inducible Plant Proteins Nomenclature of Pathogen-Inducible Plant Proteins
Occurrence of PR Proteins in Various Plants Classification of PR Proteins Bacterial
Pathogens Induce PR Proteins Molecular Mechanisms of Induction of PR Proteins
Compartmentalization of PR Proteins in Plant Tissues The Role of PR Proteins in
Bacterial Disease Resistance The Second Group of Pathogen-Inducible Proteins:
Constitutive, but Increasingly Induced Hydroxyproline-Rich Glycoproteins Lectins Not
All Inducible Proteins Need Be Involved in Inducing Bacterial Disease Resistance
Chapter 5. Inducible Secondary Metabolites What Are Inducible Secondary
Metabolites? Bacterial Pathogens Induce Accumulation of Secondary Metabolites in
Infected Tissues Phytoalexins Accumulate in Plants After Irreversible Cell Membrane
Damage Phytoalexins Accumulate Only Locally and Not Systemically Mode of
Syntheses of Phytoalexins Evidences That Induced Secondary Metabolites Are
Involved in Bacterial Disease Resistance Phytoalexins May Be Suppressed, Degraded,
or Inactivated in Susceptible Interactions Some Phytoalexins May Not Have Any Role in
Disease Resistance Constitutive, but Induced Secondary Metabolites During
Pathogenesis Chapter 6. Biotechnological Applications: Molecular Manipulation of
Bacterial Disease Resistance Manipulation of Signal Transduction System for Induction
of Disease Resistance Manipulation of Resistance Genes Involved in Signal
Transduction System Manipulation of Signal Transduction System by Elicitors
Manipulation of Signal Transduction System by Using Chemicals Manipulation of Signal
Transduction System by Using Rhizobacterial Strains Manipulation of Signal
Transduction System by Enhanced Biosynthesis of Salicylic Acid Manipulation of Signal
Transduction System by Inducing Accelerated Cell Death Manipulation of Signal
Transduction System by Enhanced Biosynthesis of Cytokinins Manipulation of Inducible
Proteins for Induction of Bacterial Disease Resistance Suppression of Virulence
Factors of Bacterial Pathogens to Manage Bacterial Diseases Exploitation of Insect
Genes Encoding Antibacterial Proteins for Bacterial Disease Management Exploitation
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of Bacteriophage Genes for Bacterial Disease Management Exploitation of Genes from
Human Beings, Hens, and Crabs for Management of Plant Bacterial Diseases
References Index.
It is very clear nowadays that plants offer several opportunities for basic studies, e.g. on
development and embryogenesis, and that the fundamental principles laid open
contribute to the development of new tools for plant breeding. Within the scope of the
present publication, the editors have had to make a difficult choice from the many
important subjects that have contributed to the remarkable progress of our molecular
biological understanding of complex biological problems. This has resulted in review
papers showing the present state of the art in genetic engineering, gene expression
and its manipulation, microbe and insect interactions with plants, transposable
elements and gene tagging, plant and organ development, the function and structure of
the genome chloroplasts, and lipid biosynthesis. All papers have been written in such a
way that they are also useful for non-experts interested in a particular field, as well as
for students following courses in plant molecular biology. Besides presenting the state
of the art, each paper gives some historical background to the developments in the field
as well as perspectives for further basic research and applications. Because of the
latter, scientists and students engaged in plant breeding will also profit from this
publication.
Annual Plant Reviews, Volume 14 It is difficult to over-state the importance of plant
pigments in biology. Chlorophylls are arguably the most important organic compounds
on earth, as they are required for photosynthesis. Carotenoids are also necessary for
the survival of both plants and mammals, through their roles in photosynthesis and
nutrition, respectively. The other plant pigment groups, such as flavonoids and
betalains, have important roles in both the biology of plants and the organisms with
which plants interact. This book provides an overview of pigment chemistry and biology,
together with an up-to-date account of the biosynthesis of pigments and the
modification of their production using biotechnology. The chapters cover a wide scope
of pigmentation research - from the importance of structural diversity in generating the
range of colours seen in plants, through to improving human health properties of crops
by increasing pigment levels in transgenic plants. The volume is directed at researchers
and professionals in plant biochemistry, molecular biology and genetics.
Biosynthesis and Manipulation of Plant ProductsSpringer Science & Business Media
A comprehensive and mechanistic perspective on fruitripening, emphasizing
commonalities and differences betweenfruit groups and ripening processes. Fruits are
an essential part of the human diet and containimportant phytochemicals that provide
protection against heartdisease and cancers. Fruit ripening is of importance for
humanhealth and for industry-based strategies to harness naturalvariation, or genetic
modification, for crop improvement. This book covers recent advances in the field of
plant genomicsand how these discoveries can be exploited to understandevolutionary
processes and the complex network of hormonal andgenetic control of ripening. The
book explains the physiochemicaland molecular changes in fruit that impact its quality,
and recentdevelopments in understanding of the genetic, molecular andbiochemical
basis for colour, flavour and texture. It is a valuableresource for plant and crop
researchers and professionals,agricultural engineers, horticulturists, and food scientists.
Summary: Reviews the physiochemical and molecular changes in fruitwhich impact
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flavour, texture, and colour Covers recent advances in genomics on the
genetic,molecular, and biochemical basis of fruit quality Integrates information on both
hormonal and geneticcontrol of ripening Relevant for basic researchers and applied
scientists
Plant Metabolism was first published in 1990 under the title of 'Plant Physiology,
Biochemistry and Molecular Biology'. This edition has been thoroughly revised,
reorganised and updated, incorporating the latest developments in this exciting field.
The text is divided into ten sections, each dealing with a particular aspect of plant
metabolism. Section I deals with the fundamentals of the control of metabolism. This
includes new chapters on protein synthesis and the molecular biology of plant
development. Section II contains new chapters on the cell wall, structure,
communication and defense. Sections III to IX cover all other major processes and
pathways of plant metabolism and have been revised and updated to incorporate
recent changes and advances in the field. The final section of the book contains new
chapters on the manipulation of carbon allocation in plants and on the biochemical
basis for plant improvement. Key Features: - Provides up to date information by authors
who are actively engaged in research, so that each chapter presents the latest ideas in
every area covered by the book- Plant biochemistry, molecular biology and physiology
are integrated, rather than being pres
The flowering plants now dominate the terrestrial ecosystems of theplanet, and there
are good reasons for supposing that the floweritself has been a major contributing
factor to the spread of theAngiosperms. The flowers of higher plants not only contain
theorgans of plant reproduction but are of fundamental importance ingiving rise to fruits
and seeds which constitute a major componentof the human diet. This volume opens
with a chapter describing a model for theevolution of the Angiosperm flower. Chapters 2
to 5 describe thecore development of the flower and include floral induction,
floralpattering and organ initiation, floral shape and size, andinflorescence architecture.
Chapters 6 to 8 focus on morespecialised aspects of floral development: monoecy,
cytoplasmicmale sterility and flowering in perennials. Chapters 9 and 10address more
functional aspects: flower colour and scent. The bookconcludes, appropriately, with a
chapter on flowersenescence. Applied aspects are stressed wherever appropriate, and
the book isdirected at researchers and professionals in plant genetics,developmental
and molecular biology. The volume has been designed to complement an earlier
volume in ourAnnual Plant Reviews series, O'Neill, S. D. and Roberts, J. A.(2002) Plant
Reproduction.
The volume III of the book presents the ways and means to manipulate the signals and
signaling system to enhance the expression of plant innate immunity for crop disease
management. It also describes bioengineering approaches to develop transgenic plants
expressing enhanced disease resistance using plant immunity signaling genes. It also
discusses recent commercial development of biotechnological products to manipulate
plant innate immunity for crop disease management. Engineering durable nonspecific
resistance to phytopathogens is one of the ultimate goals of plant breeding. However,
most of the attempts to reach this goal fail as a result of rapid changes in pathogen
populations and the sheer diversity of pathogen infection mechanisms. Recently
several bioengineering and molecular manipulation technologies have been developed
to activate the ‘sleeping’ plant innate immune system, which has potential to detect
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and suppress the development of a wide range of plant pathogens in economically
important crop plants. Enhancing disease resistance through altered regulation of plant
immunity signaling systems would be durable and publicly acceptable. Strategies for
activation and improvement of plant immunity aim at enhancing host’s capability of
recognizing invading pathogens, boosting the executive arsenal of plant immunity, and
interfering with virulence strategies employed by microbial pathogens. Major advances
in our understanding of the molecular basis of plant immunity and of microbial infection
strategies have opened new ways for engineering durable resistance in crop plants.
Starches for Food Application: Chemical, Technological and Health Properties
examines the scientific, technological and nutritional knowledge of different types of
starches, including their production and application in food, health and the environment.
The book covers the links between biosynthesis, structure and the environmental
impact on processing and nutrition. In addition, it covers starch identification and
evaluation methods, along with production methodologies for food application, new
sources of starch, modified starches for food application, and the relationship between
starch, nutrition and health. Covers all aspects of starch in relation to foods, i.e., from
the production and modification of starch, to the function and application of starch in
food Offers a practical reference guide that compiles information on new sources of
starch in food, starch application, modification and new starches for health benefits
Brings scientific, technological and nutritional knowledge of starch for food applications
to bridge the gap between health and environment
The International Symposium on "Cellular and Molecular Aspects of Biosynthesis and
Action of the Plant Hormone Ethylenc" ,vas held in Agen, France from August 31 st and
September 4th, 1992. The planning and management of the scientific and social
programme of the Conference were carried out jointly by the "Ethylene Research
Group" of ENSAlIN"P (Toulouse) and Agropole Congres Service (Agen). Since the last
meetings in Israel (1984) and in Belgium (1988), ethylene physiology has gone through
a period of exciting progress due to new developments in cellular and molecular
bioiogy. New methods and tools have been developed to better understand the role and
functions of ethylene in fruit ripening, flower senescence, abscission, piant growth, and
cell differentiation. Genes involved in ethylene biosynthesis have been characterized
and transgenic plants with altered ethylene production have been generated. The
feasibility of delaying fruit ripening or flower senescence by genetic manipulation is now
demonstrated, thus opening new perspectives for the postharvest handling of plant
products. Some progress has also been made on the understanding of ethylene action.
However, much remains to be done in this area to elucidate the ethylene signal
transduction pathway. Around 140 scientists from 20 countries attended the
Symposium. They presented 47 oral reports and 40 poster demonstrations. All of them
are published in these proceedings. It has been a pleasure for us to organize this
important Symposium and to edit this book.
Healthy plants host, within and on the surfaces of their tissues, diverse endophytic and
epiphytic bacteria. Often, this interaction is mutualistic, leading to adaptive benefits for
both partners. We refer to these beneficial microbes as plant growth-promoting bacteria
(PGPB), as they can have a tremendous positive influence on plant health, yield and
productivity. PGPBs can be used as natural biofertilizers to promote plant growth in an
environmentally responsible manner. One of the main mechanisms used by PGPB to
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enhance plant growth is the production of indoleacetic acid (IAA). This compound is
central to a plant's lifecycle and overall functioning. Because of the indispensable role
of IAA in plant-growth promotion, there is great interest in genetic manipulation of IAA
biosynthesis to maximize phytostimulation. This is a cumbersome task, as the nature of
IAA biosynthesis is convoluted; multiple, independent and inter-dependent pathways
operate within a single bacterium. The research reported herein strived to decipher the
IAA biosynthesis pathways at the genetic and biochemical level, in a particularly
effective PGPB known as Pseudomonas sp. UW4. This remarkable rhizobacterium has
been shown to enhance plant growth in the presence of flooding, heavy metals, cold,
high levels of salt, and phytopathogens. The entire genome of strain UW4 was
sequenced in our lab and seven genes were implicated to encode enzymes involved in
the indole acetonitrile (IAN) and indoleacetamide (IAM) pathways of IAA biosynthesis.
In this work, some of these enzymes were isolated and their catalytic activity was
experimentally verified through biochemical assays. Transformants of strain UW4 with
increased IAA biosynthetic capacity were created by introducing a second copy of the
target IAA-genes, and canola seedlings inoculated with these transformants displayed
enhanced root growth. Mutagenesis experiments were undertaken to create deletions
in all seven IAA-genes, in order to delineate which of the genes/pathways contribute
most to IAA production in this strain. Failure to produce mutants with a reduced ability
to synthesize IAA, led to speculation of a third pathway. Biochemical evidence of this
pathway is based on the detection of the IPyA metabolite. The IPyA pathway appears
to be predominant in strain UW4 and can compensate for disruptions in the IAN/IAM
pathways. Genomic screens identified several candidate IPyA pathway genes, however
the functional roles of the encoded enzymes remain to be determined. Altogether, this
work describes three interconnected IAA biosynthetic pathways in strain UW4.
Plant biotechnology is a precise process in which scientific techniques are used to
develop molecular and cellular based technologies to improve plant productivity, quality
and health; to improve the quality of plant products; or to prevent, reduce or eliminate
constraints to plant productivity caused by diseases, pest organisms and environmental
stresses. It can be defined as human intervention on plant material by means of
technological instruments in order to produce permanent effects, and includes genetic
engineering and gene manipulation to obtain transgenic plants. Plant genetic
engineering is used to produce new inheritable combinations by introducing external
DNA to plant material in an unnatural way. The results are genetically modified plants
(GMPs) or transgenic plants. The key instrument used in plant biotechnology is the
plant tissue culture (PTC) technique which refers to the in vitro culture of protoplasts,
cells, tissues and organs. Plant biotechnology in use today relies on advanced
technology, which allows plant breeders to make precise genetic changes to impart
beneficial traits to plants. The application of biotechnology in agriculture has resulted in
benefits to farmers, producers and consumers. Plant biotechnology has helped make
both insect pest control and weed management safer and easier while safeguarding
plants against disease. The worldwide demand for food, feed and modern textile fibers
can only be met in the future with the help of plant biotechnology. It has the potential to
open up whole new business areas that will totally redefine the current market scope
and perception. This book majorly deals with the organisms of biotechnology, herbicide
resistant plants, transgenic plants with improved storage proteins, engineering for
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preservation of fruits, enhancing the photosynthetic efficiency, basic requirements for
nitrogen fixation, animal and plant cell cultures , insecticides, cellular characteristics
which influence the choice of cell , the growth of animal and plant cells immobilized
within a confining matrix, virus free clones through plant tissue culture , microbial
metabolism of carbon dioxide , organisms involved in the conversion of hydrogen,
hydrogen utilization by aerobic hydrogen oxidizing bacteria, overproduction of microbial
metabolites, regulation of metabolite synthesis etc. The book contains measurement of
plant cell growth, plant tissue culture, initiation of embryo genesis in suspension culture,
micro propagation in plants, isolation of plant DNA and many more. This is very helpful
book for entrepreneurs, consultants, students, institutions, researchers etc.
A well-structured and comprehensive summary of the strategies and several case
studies for applying molecular plant genomics in the fields of plant ecotoxicology and
plant ecology. With an increasing number of plant genome projects now being
completed, there arises the need to develop plant functional genomics. The book
concentrates on ecological functions and relates molecular stress responses and
signalling pathways to environmental interactions. This paves the way for uncovering
new mechanisms of plant fitness, population dynamics and evolution, and new
possibilities for plant breeding and sustainable agriculture. Topics covered include:
definition and up-scaling of molecular ecotoxicology; signalling substances, enzymes
and genes involved in defence against pathogens, xenobiotics, ozone, UV-B and
further environmental stressors; and manipulation of plant signal transduction by soil
bacteria.
Pectins are the most structurally complex polysaccharides in plant cell walls and
determining their chemical structure and precise biological roles still provides a
significant challenge. However, in the last decade, the information available on pectin
structure has increased considerably, and our understanding of the structure-function
relationships of pectins in the context of plant cell walls is beginning to derive a major
impetus from the development of new methodologies and the molecular and genetic
dissection of the biological basis of plant growth. This book sets out to provide state-of-
the-art reviews of key areas relating to the structure and function of pectins in both
foods and developing plant systems. The book covers not only the chemical structure,
biosynthesis and degradation of these important biopolymers in plants, but also their
biophysical properties, their links to other wall components and their cell and
developmental biology.
Discussing methods of enzyme purification, characterization, isolation, and
identification, this book details the chemistry, behavior, and physicochemical properties
of enzymes to control, enhance, or inhibit enzymatic activity for improved taste, texture,
shelf-life, nutritional value, and process tolerance of foods and food products. The book
cov
Vol. 1 is the Proceedings of the 6th annual symposium of the Plant Phenolics Group of
North America, 1966; vols. 2-5 are the Proceedings of the annual symposium of the
Phytochemical Society of North America, 1967-70
This edited volume is a collection of reviewed and relevant research chapters
concerning developments within the field of lipid metabolism. It includes scholarly
contributions from experts in the field that cover such topics as roles of lipids in cancer,
analytical tools for lipid assessment in biological assays, plant lipid metabolism, the
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effect of nanoparticles on lipid peroxidation in plants, and fatty acid compositions in
fermented fish products. This book provides a thorough overview of the latest research
efforts by international authors on lipid metabolism, and opens new possible research
paths for further novel developments.
This new volume of Methods in Enzymology continues the legacy of this premier serial
by containing quality chapters authored by leaders in the field. The first of 3 volumes
covering Natural product biosynthesis by microorganisms and plants, it has chapters on
such topics as Kinetics of plant sesquiterpene synthases, Terpenoid biosynthesis in
fungi, and plant Type III polyketide synthases. Contains quality chapters authored by
leaders in the field The first of 3 volumes Has chapters on such topics as kinetics of
plant sesquiterpene synthases, terpenoid biosynthesis in fungi, and plant Type III
polyketide synthases
Adopting an interdisciplinary approach to the study of photoassimilate partitioning and
source-sink relationhips, this work details the major aspects of source-sink physiology
and metabolism, the integration of individual components and photoassimilate
partitioning, and the whole plant source-sink relationships in 16 agriculturally important
crops. The work examines in detail the components of carbon partitioning, such as
ecology, photosynthesis, loading, transport and anatomy, and discusses the impact of
genetic, environmental and agrotechnical factors on the parts of whole plant source-link
physiology.
Plant breeding is the art and science of changing the genetics of plants for the benefit of
humankind. A major goal of plant breeders is to select genotypes with stable and high
performing phenotypes across environments. However, a selected genotype often performs
differently across environments. This book presents a comprehensive review of various
stability analysis methods and their application in plant breeding for selection of stable and
high performing genotypes. Additionally, efficient methods to produce doubled haploid plants
and to provide embryogenic suitable haploid cells systems are needed for future genetic
manipulations and breeding in bread and durum wheat. This book describes a new stress in
durum wheat, for its effectiveness to induce embryogenesis and regeneration plants. Along
with its implications for plant selection, the methods used for dose-response variation are also
explored, as well as the relationship between genetic variation and changes in dose-response
behaviour. Other chapters in this book discuss the breeding strategy of self-incompatibility, an
evolutionary force to preserve genetic variability in plants, the pros and cons of marker-
assisted selection (MAS) breeding along with its future prospects, and the use of Joint
Regression Analysis (JRA) in the management of plant breeding programs.
This volume offers a much-needed compilation of essential reviews on diverse aspects of plant
biology, written by eminent botanists. These reviews effectively cover a wide range of aspects
of plant biology that have contemporary relevance. At the same time they integrate classical
morphology with molecular biology, physiology with pattern formation, growth with genomics,
development with morphogenesis, and classical crop-improvement techniques with modern
breeding methodologies. Classical botany has been transformed into cutting-edge plant
biology, thus providing the theoretical basis for plant biotechnology. It goes without saying that
biotechnology has emerged as a powerful discipline of Biology in the last three decades.
Biotechnological tools, techniques and information, used in combination with appropriate
planning and execution, have already contributed significantly to economic growth and
development. It is estimated that in the next decade or two, products and processes made
possible by biotechnology will account for over 60% of worldwide commerce and output. There
is, therefore, a need to arrive at a general understanding and common approach to issues
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related to the nature, possession, conservation and use of biodiversity, as it provides the raw
material for biotechnology. More than 90% of the total requirements for the biotechnology
industry are contributed by plants and microbes, in terms of goods and services. There are
however substantial plant and microbial resources that are waiting for biotechnological
exploitation in the near future through effective bioprospection. In order to exploit plants and
microbes for their useful products and processes, we need to first understand their basic
structure, organization, growth and development, cellular process and overall biology. We also
need to identify and develop strategies to improve the productivity of plants. In view of the
above, in this two-volume book on plant biology and biotechnology, the first volume is devoted
to various aspects of plant biology and crop improvement. It includes 33 chapters contributed
by 50 researchers, each of which is an expert in his/her own field of research. The book begins
with an introductory chapter that gives a lucid account on the past, present and future of plant
biology, thereby providing a perfect historical foundation for the chapters that follow. Four
chapters are devoted to details on the structural and developmental aspects of the structures
of plants and their principal organs. These chapters provide the molecular biological basis for
the regulation of morphogenesis of the form of plants and their organs, involving control at the
cellular and tissue levels. Details on biodiversity, the basic raw material for biotechnology, are
discussed in a separate chapter, in which emphasis is placed on the genetic, species and
ecosystem diversities and their conservation. Since fungi and other microbes form an
important component of the overall biodiversity, special attention is paid to the treatment of
fungi and other microbes in this volume. Four chapters respectively deal with an overview of
fungi, arbuscularmycorrhizae and their relation to the sustenance of plant wealth, diversity and
practical applications of mushrooms, and lichens (associated with a photobiont). Microbial
endosymbionts associated with plants and phosphate solubilizing microbes in the rhizosphere
of plants are exhaustively treated in two separate chapters. The reproductive strategies of
bryophytes and an overview on Cycads form the subject matter of another two chapters, thus
fulfilling the need to deal with the non-flowering Embryophyte group of plants. Angiosperms,
the most important group of plants from a biotechnological perspective, are examined
exhaustively in this volume. The chapters on angiosperms provide an overview and cover the
genetic basis of flowers development, pre-and post-fertilization reproductive growth and
development, seed biology and technology, plant secondary metabolism, photosynthesis, and
plant volatile chemicals. A special effort has been made to include important topics on crop
improvement in this volume. The importance of pollination services, apomixes, male sterility,
induced mutations, polyploidy and climate changes is discussed, each in a separate chapter.
Microalgalnutra-pharmaceuticals, vegetable-oil-based nutraceuticals and the importance of
alien crop resources and underutilized crops for food and nutritional security form the topics of
three other chapters in this volume. There is also a special chapter on the applications of
remote sensing in the plant sciences, which also provides information on biodiversity
distribution. The editors of this volume believe the wide range of basic topics on plant biology
that have great relevance in biotechnology covered will be of great interest to students,
researchers and teachers of botany and plant biotechnology alike.
Plant volatiles—compounds emitted from plant organs to interact with the surrounding
environment—play essential roles in attracting pollinators and defending against herbivores and
pathogenes, plant-plant signaling, and abiotic stress responses. Biology of Plant Volatiles, with
contributions from leading international groups of distinguished scientists in the field, explores
the major aspects of plant scent biology. Responding to new developments in the detection of
the complex compound structures of volatiles, this book details the composition and
biosynthesis of plant volatiles and their mode of emission. It explains the function and
significance of volatiles for plants as well as insects and microbes whose interactions with
plants are affected by these compounds. The content also explores the biotechnological and
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commercial potential for the manipulation of plant volatiles. Features: Combines widely
scattered literature in a single volume for the first time, covering all important aspects of plant
volatiles, from their chemical structures to their biosynthesis to their roles in the interactions of
plants with their biotic and abiotic environment Takes an interdisciplinary approach, providing
multilevel analysis from chemistry and genes to enzymology, cell biology, organismal biology
and ecology Includes up-to-date methodologies in plant scent biology research, from molecular
biology and enzymology to functional genomics This book will be a touchstone for future
research on the many applications of plant volatiles and is aimed at plant biologists,
entomologists, evolutionary biologists and researchers in the horticulture and perfume
industries.
This volume is a collection of review articles by leading scientists involved in various aspects of
work involving plant hairs, or "trichomes." The scope of the volume is broad, representing the
fact that there is interest in these structures for researchers in diverse fields including plant
anatomy, taxonomy, cell and molecular biology, biochemistry, and ecology.
This book provides a detailed overview of the current understanding of the metabolic system of
starch biosynthesis and degradation in plants. The focus is on new topics regarding the
functional interaction between multiple enzymes and the initiation process of starch
biosynthesis, which are essential for further understanding of related metabolic features. The
book also explains and discusses the distinct structures of amylopectin and amylose and the
crystalline structure of starch granules. At the same time, readers will be made aware of areas
where further research remains to be done, such as the regulation of starch metabolism, the
fine structure of starch molecules, and the manipulation of the structure and functional
properties of starch by genetic and molecular technology. Also described are aspects of the
biosynthetic machinery of starch, the structure and metabolism of which have developed and
been refined during the process of plant evolution. In addition, recent approaches to producing
novel starches with distinct physicochemical and functional properties in gene-modified
mutants and transgenic plants for industrial applications are introduced. Finally, the book
elaborates on the unresolved topics, necessary approaches and future prospects to achieve a
complete understanding of the regulation of starch metabolism. This volume is of great value
for general scientists, students and anyone wishing to understand the specific and complicated
events of starch metabolism and biotechnology. It will be especially useful for food scientists
and engineers in academia and industry.
Volume 3 discusses our present knowledge of the biosynthesis of plant natural products, their
use as fresh produce, in processing prior to consumption and as raw materials for industrial
processing, and the potential of programmes designed to change natural products within the
plant by genetic engineering.
Polyphenols are the second most abundant class of substances in nature, and include tannins
and flavonoids, many of which have extremely important antioxidant properties which have
now been shown to have a key role in the prevention of cancer in humans. This important book
covers polyphenol chemistry, biosynthesis and genetic manipulation, ecology and plant
physiology, food and nutritional aspects and the effects of polyphenols on health. Included
within the contents are cutting edge chapters on biotic and abiotic stress in plants, safety and
toxicity in foods, functionality and nutraceutical benefits in nutrition, and aspects of
pharmaceutical and cosmetic discovery and development. Sponsored by Groupe Polyphenols,
this landmark book has been edited by Professor Fouad Daayf and Professor Vincenzo
Lattanzio, who have drawn together an impressive list of internationally respected contributing
authors, each providing a comprehensive review of the current situation regarding each
important subject covered. Recent Advances in Polyphenol Research is an important
publication which will be of great use to chemists, biochemists, plant scientists,
pharmacognosists and pharmacologists, food scientists and nutritionists. Libraries in all
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universities and research establishments where these subjects are studied and taught should
have copies of this book on their shelves.
Glutathione (?-glutamyl-cysteinyl-glycine) is a ubiquitously distributed sulfurcontaining
antioxidant molecule that plays key roles in the regulation of plant growth, development, and
abiotic and biotic stress tolerance. It is one of the most powerful low-molecular-weight thiols,
which rapidly accumulates in plant cells under stress. Recent in-depth studies on glutathione
homeostasis (biosynthesis, degradation, compartmentalization, transport, and redox turnover)
and the roles of glutathione in cell proliferation and environmental stress tolerance have
provided new insights for plant biologists to conduct research aimed at deciphering the
mechanisms associated with glutathione-mediated plant growth and stress responses, as well
as to develop stress-tolerant crop plants. Glutathione has also been suggested to be a
potential regulator of epigenetic modifications, playing important roles in the regulation of
genes involved in the responses of plants to changing environments. The dynamic relationship
between reduced glutathione (GSH) and reactive oxygen species (ROS) has been well
documented, and glutathione has been shown to participate in several cell signaling and
metabolic processes, involving the synthesis of protein, the transport of amino acids, DNA
repair, the control of cell division, and programmed cell death. Two genes, gamma-
glutamylcysteine synthetase (GSH1) and glutathione synthetase (GSH2), are involved in GSH
synthesis, and genetic manipulation of these genes can modulate cellular glutathione levels.
Any fluctuations in cellular GSH and oxidized glutathione (GSSG) levels have profound effects
on plant growth and development, as glutathione is associated with the regulation of the cell
cycle, redox signaling, enzymatic activities, defense gene expression, systemic acquired
resistance, xenobiotic detoxification, and biological nitrogen fixation. Being a major constituent
of the glyoxalase system and ascorbate-glutathione cycle, GSH helps to control multiple abiotic
and biotic stress signaling pathways through the regulation of ROS and methylglyoxal (MG)
levels. In addition, glutathione metabolism has the potential to be genetically or biochemically
manipulated to develop stress-tolerant and nutritionally improved crop plants. Although
significant progress has been made in investigating the multiple roles of glutathione in abiotic
and biotic stress tolerance, many aspects of glutathione-mediated stress responses require
additional research. The main objective of this volume is to explore the diverse roles of
glutathione in plants by providing basic, comprehensive, and in-depth molecular information for
advanced students, scholars, teachers, and scientists interested in or already engaged in
research that involves glutathione. Finally, this book will be a valuable resource for future
glutathione-related research and can be considered as a textbook for graduate students and
as a reference book for frontline researchers working on glutathione metabolism in relation to
plant growth, development, stress responses, and stress tolerance.
This book provides an overview of pigment chemistry and biology, together with an up-
to-date account of the biosynthesis of pigments and the modification of their production
using biotechnology. The chapters cover a wide scope of pigmentation research - from
the importance of structural diversity in generating the range of colours seen in plants,
through to improving human health properties of crops by increasing pigment levels in
transgenic plants. The volume is directed at researchers and professionals in plant
biochemistry, molecular biology and genetics.
This Volume contains the papers presented by twenty-eight invited speakers at the
symposium entitled, "Genetic Manipulation of Woody Plants," held at Michigan State
University, East Lansing, Michigan, from June 21-25, 1987. Also included are abstracts
of contributed poster papers presented during the meeting. That the molecular biology
of woody plants is a rapidly expanding field is attested to by the large attendance and
high level of enthusiasm generated at the conference. Leading scientists from
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throughout the world discussed challenging problems and presented new insights into
the devel opment of in vitro culture systems, techniques for DNA analysis and
manipulation, gene vector systems, and experimental systems that will lead to a clearer
understanding of gene expression and regulation for woody plant species. The
presence at the conference of both invited speakers and other scientists who work with
nonwoody plant species also added depth to the discussions and applicability of the
information presented at the conference. The editors want to commend the speakers
for their well-organized and informative talks, and feel particularly indebted to the late
Dr. Alexander Hollaender and others on the planning committee who assist ed in the
selection of the invited speakers. The committee consisted of David Burger (University
of California, Davis), Don J. Durzan (University of California, Davis) , Bruce Haissig (U.
S. Department of Agriculture Forest Service), Stanley Krugman (U. S. Department of
Agriculture Forest Service) , Ralph Mott (North Carolina State University), Otto Schwarz
(Univer.sity of Tennessee, Knoxville), and Roger Timmis (Weyerhaeuser Company).
The first single volume reference on the use of genetic engineering and molecular
biology for plant food production, this book provides basic to in-depth approaches at the
molecular level combining agricultural technology with food science and technology. It
focuses on biotechnology 's role in the manipulation of cell and plant growth for
enhanced productivities. Includes over 2100 key literature references.
Annual Plant Reviews, Volume 17 Conventionally, architecture relates to buildings,
embracing both art and science, and specifying both form and function. In scope, this
closely matches the study of plant architecture. From an artistic perspective, we might
marvel at the astonishing diversity of aesthetically pleasing plant structures, yet as
scientists we know that, through natural selection, very little of form is dissociated from
function. The origins of studies of plant architecture and their influences on human
existence are steeped in history, but, from a twenty-first century perspective, the field
has been transformed from a discipline of observation and description into one in which
complex networks of genetic, chemical and environmental factors can be directly
manipulated and modelled. Arguably, manipulation of plant architecture has been one
of the greatest mainstays of plant improvement - perhaps second only to the
discoveries of the nutritional requirements of plants. With the advent of the ‘gene
revolution’, there are countless new opportunities for selective modification of plant
architecture. This book provides a broad coverage of our current understanding of plant
architecture and its manipulation, ranging from the architecture of the individual cell to
that of the whole plant. It is directed at researchers and professionals in plant
physiology, developmental biology, molecular biology, genetics and biotechnology.
With special reference to India.
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