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Advances in the flavonoid field have been nothing short of spectacular over the last 20 years. While the medical field has noticed flavonoids for their potential antioxidant, anticancer and
cardioprotectant characteristics, growers and processors in plant sciences have utilized flavonoid biosynthesis and the genetic manipulation of the flavonoid pa
This textbook explains the basic principles and major themes in plant biochemistry and molecular biology to students. It provides not only a thorough grounding in the subject to an advanced
level, but also describes its many practical applications, for example the use of genetic engineering to improve crop plants and to provide raw materials for the chemical and pharmaceutical
industries. The latest research findings have been included wherever possible, and areas of future research are identified. There are full references to the scientific literature.
Ecological biochemistry concerns the biochemistry of interactions between animals, plants and the environment, and includes such diverse subjects as plant adaptations to soil pollutants and
the effects of plant toxins on herbivores. The intriguing dependence of the Monarch butterfly on its host plants is chosen as an example of plant-animal coevolution in action. The ability to
isolate trace amounts of a substance from plant tissues has led to a wealth of new research, and the fourth edition of this well-known text has consequently been extensively revised. New
sections have been provided on the cost of chemical defence and on the release of predator-attracting volatiles from plants. New information has been included on cyanogenesis, the
protective role of tannins in plants and the phenomenon of induced defence in plant leaves following herbivory. Advanced level students and research workers aloke will find much of value in
this comprehensive text, written by an acknowledged expert on this fascinating subject. The book covers the biochemistry of interactions between animals, plants and the environment, and
includes such diverse subjects as plant adaptations to soil pollutants and the effects of plant toxins on herbivores The intriguing dependence of the Monarch butterfly on its host plants is
chosen as an example of plant-animal coevolution in action New sections have been added on the cost of chemical defence and on the release of predators attracting volatiles from plants
New information has been included on cyanogenesis, the protective role of tannins in plants and the phenomenon of induced defence in plant leaves following herbivory
This volume covers the most significant advances of the last ten years in understanding intermediary nitrogen metabolism in plants. The eight chapters comprise aspects of nitrate and
nitrogen assimilation, symbiotic nitrogen fixation, glutamine and glutamate enzymology, amino acid biosynthesis, ureides, and polyamine and sulfur metabolism. The volume emphasizes
molecular and genetic advances as well as biochemistry and physiology. Intermediary Nitrogen Metabolism will be of interest to all plant biochemists and molecular geneticists who study
nitrogen metabolism, enzymology, and amino acids.
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
Plant Biochemistry focuses on the biological processes involved in plants, particularly noting metabolism, electron transport, biogenesis, and germination. The manuscript first offers
information on the substructures and subfunctions of plant cell, including cell and subcell, enzymes, ribosomes, nucleus, cellular membranes, mitochondria and electron transport, chloroplast,
and the substructure and function of the cell wall. The text then elaborates on basic metabolism. Enzymology, the path of carbon in respiratory metabolism, mono- and oligosaccharides,
starch, insulin, and other reserve polysaccharides, and the biogenesis of the cell wall are discussed. The publication explains plant metabolism and control. Discussions focus on plant acids,
alkaloid biogenesis, coumarins, phenylpropanes, and lignin, ethylene and polyacetylenes, steroids, and seed development and germination. The book is a valuable source of information for
students or professional workers in the plant sciences.
Carotenoid Chemistry and Biochemistry covers the proceedings of the Sixth International Symposium on Carotenoids, held in Liverpool, United Kingdome on July 26-31, 1981. This symposium highlights the
interest in biochemical and biological aspects of carotenes. This book is organized into 25 chapters including chapters on carotenoid chemistry, their structures, synthesis and physical methods, with
emphasis on their stereochemistry. Other chapters deal with the chemistry of complexes between carotenoids or retinoids and protein, the novel blue carotenoproteins, and the visual pigments and the
nutritionally important retinol-binding proteins. The discussions then shift to animal carotenoids, carotenoid metabolism and transformations, including interesting stereochemical findings. This book also
reviews studies of carotenoids in photosynthesis, the industrial importance of carotenoids, medical aspects, particularly the use of carotenoids in treatment against skin photosensitivity and their possible role
in protection against cancer. The remaining chapters examine the effects of chemicals on carotenoid biosynthesis and its relevance to herbicide design. This book will be of value to carotenoid scientists and
researchers.
Provides a high level reference source for scientists engaged in any aspect of plant research ? chemistry, biochemistry or physiology ? with primary focus on the chemistry of phosphorus-containing
compounds that occur naturally in the plant kingdom, and specifically in the higher plants (Plantae). The book is comprehensive with respect to nomenclature, physical properties, and distribution worldwide.
There are many tables of actual data on phosphorus compounds occurring in whole plants and parts of plants. The tables provide detailed data that is needed by the food industry, agriculture, etc as many of
the phosphorus compounds are common to both plants and animals. Two appendices cover other aspects including changes in phosphorus-containing compounds during germination and their accumulation
during growth and senescence. The final sections of the book comprise separate indexes of plants, compounds and authors. Comprehensive examination of phosphorus compounds found in plants Extensive
tables listing types of compounds and their occurrence in plants including: Nomenclature; Occurrence; Physical Properties; Synthesis; Hydrolysis; Phosphorylation; Extraction; Separation and Analysis Easy
to use indexes of plants, compounds and authors
As the shortcomings of purely synthetic approaches to biochemical discovery and development are becoming more apparent, a renaissance of interest in the chemistry of natural products as sources for new
compounds is occurring. A unique approach to natural products chemistry, Botanical Miracles: Chemistry of Plants That Changed the World relates appl
Plant Biochemistry focuses on the molecular and cellular aspects of each major metabolic pathway and sets these within the context of the whole plant. Using examples from biomedical, environmental,
industrial and agricultural applications, it shows how a fundamental understanding of plant biochemistry can be used to address real-world issues. It illustrates how plants impact human activity and success,
in terms of their importance as a food supply and as raw materials for industrial and pharmaceutical products, and considers how humans can benefit from exploiting plant biochemical pathways. All chapters
in this second edition have been substantially revised to incorporate the latest research developments, and case studies include updates on progress in developing novel plants and plant products. The
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artwork, now in full color, superbly illustrates the key concepts and mechanisms presented throughout. Key features: Presents each topic from the cellular level to the ecological and environmental levels,
placing it in the context of the whole plant. Biochemical pathways are represented as route maps, showing how one reaction interacts with another both within and across pathways. Includes comprehensive
reading lists with descriptive notes to enable students to conduct their own research into topics they wish to explore further The wide-ranging approach of this book emphasizes the importance of teaching and
learning plant biochemical pathways within the framework of what the pathway does and why it is needed. Illustrates the fundamental significance of plants, in terms of their importance as a food supply, as
raw materials and as sources of novel products. Plant Biochemistry is invaluable to undergraduate students who wish to gain insight into the relevance of plant metabolism in relation to current research
questions and world challenges. It should also prove to be a suitable reference text for graduates and researchers who are new to the topic or who wish to broaden their understanding of the range of
biochemical pathways in plants.
This book presents a holistic view of the complex and dynamic responses of plants to nanoparticles, the signal transduction mechanisms involved, and the regulation of gene expression. Further, it addresses
the phytosynthesis of nanoparticles, the role of nanoparticles in the antioxidant systems of plants and agriculture, the beneficial and harmful effects of nanoparticles on plants, and the application of
nanoparticles and nanotubes to mass spectrometry, aiming ultimately at an analysis of the metabolomics of plants. The growing numbers of inventions in the field of nanotechnology are producing novel
applications in the fields of biotechnology and agriculture. Nanoparticles have received much attention because of the unique physico-chemical properties of these compounds. In the life sciences,
nanoparticles are used as “smart” delivery systems, prompting the Nobel Prize winner P. Ehrlich to refer to these compounds as “magic bullets.” Nanoparticles also play an important role in agriculture as
compound fertilizers and nano-pesticides, acting as chemical delivery agents that target molecules to specific cellular organelles in plants. The influence of nanoparticles on plant growth and development,
however, remains to be investigated. Lastly, this book reveals the research gaps that must be bridged in the years to come in order to achieve larger goals concerning the applications of nanotechnology in
the plants sciences. In the 21st century, nanotechnology has become a rapidly emerging branch of science. In the world of physical sciences, nanotechnological tools have been exploited for a broad range of
applications. In recent years, nanoparticles have also proven useful in several branches of the life sciences. In particular, nanotechnology has been employed in drug delivery and related applications in
medicine.
Amino acid sequence analysis of proteins; Immunochemical investigations of plant proteins; Properties of and physiological changes in storage proteins; The proteins of barley; Mechanism of protein
synthesis in higher plants; The biogenesis of plant mitochondria; The biogenesis of chloroplasts; plant proteins and phenolics; Protein sweeteners; proteins and taxonomy.

Plant Pigments, Flavors and Textures: The Chemistry and Biochemistry of Selected Compounds focuses on the chemistry and biochemistry of compounds responsible for the pigments,
flavors, and textures of some fruits and vegetables. Since much of the information presented is scattered in the scientific literature, an attempt has been made to integrate the material into a
concise yet comprehensive text. The book is organized into three sections that deal separately with pigments, flavors, and textures. Section I discusses pigment degradation during processing
and storage as well as attempts to prevent color deterioration. Section II examines the biogenesis of several groups of compounds that contribute to flavor. Section III deals with the chemistry
and biochemistry of plant cell wall components and their relation to texture. This book will be useful to food scientists as well as those interested in foods. The extensive references cited in the
text will enable the reader to pursue any of the topics discussed, in more depth.
1 A Leaf Cell Consists of Several Metabolic Compartments 2 The Use of Energy from Sunlight by Photosynthesis is the Basis of Life on Earth 3 Photosynthesis is an Electron Transport
Process 4 ATP is Generated by Photosynthesis 5 Mitochondria are the Power Station of the Cell 6 The Calvin Cycle Catalyzes Photosynthetic CO2 Assimilation 7 In the Photorespiratory
Pathway Phosphoglycolate Formed by the Oxygenase Activity of RubisCo is Recycled 8 Photosynthesis Implies the Consumption of Water 9 Polysaccharides are Storage and Transport
Forms of Carbohydrates Produced by Photosynthesis 10Nitrate Assimilation is Essential for the Synthesis of Organic Matter 11 Nitrogen Fixation Enables the Nitrogen in the Air to be Used for
Plant Growth 12 Sulfate Assimilation Enables the Synthesis of Sulfur Containing Substances 13 Phloem Transport Distributes Photoassimilates to the Various Sites of Consumption and
Storage 14 Products of Nitrate Assimilation are Deposited in Plants as Storage Proteins 15 Glycerolipids are Membrane Constituents and Function as Carbon Stores 16 Secondary
Metabolites Fulfill Specific Ecological Functions in Plants 17 Large Diversity of Isoprenoids has Multiple Funtions in Plant Metabolism 18 Phenylpropanoids Comprise a Multitude of Plant
Secondary Metabolites and Cell Wall Components 19 Multiple Signals Regulate the Growth and Development of Plant Organs and Enable Their Adaptation to Environmental Conditions 20 A
Plant Cell has Three Different Genomes 21 Protein Biosynthesis Occurs at Different Sites of a Cell 22 Gene Technology Makes it Possible to Alter Plants to Meet Requirements of Agriculture,
Nutrition, and Industry.
How do plants react to elements in the soil? A vital question, particulary in today's world of increasing environmental contamination... The answer can be found in this book. It has an
extraordinarily broad basis, compiling up-to-date information from numerous specialist disciplines. Key articles are devoted to - Soil Chemistry and Bioavailability - Metal-tolerant Plants Metalloenzymes - Toxic Effects of Metals - Radionuclides Moreover emphasis is placed on environmental aspects, with detailed considerations of plants that hyperaccumulate heavy metals
and plants that are indicators for pollution. A discussion of experimental techniques rounds off the book. They include sampling, sample preparation, analytical methods and aspects of quality
assurance. All in all a valuable forum for the exchange of current thinking across a broad spectrum of disciplines.
Since its publication in 2000, Biochemistry & Molecular Biology of Plants, has been hailed as a major contribution to the plant sciences literature and critical acclaim has been matched by
global sales success. Maintaining the scope and focus of the first edition, the second will provide a major update, include much new material and reorganise some chapters to further improve
the presentation. This book is meticulously organised and richly illustrated, having over 1,000 full–colour illustrations and 500 photographs. It is divided into five parts covering: Compartments:
Cell Reproduction: Energy Flow; Metabolic and Developmental Integration; and Plant Environment and Agriculture. Specific changes to this edition include: Completely revised with over half of
the chapters having a major rewrite. Includes two new chapters on signal transduction and responses to pathogens. Restructuring of section on cell reproduction for improved presentation.
Dedicated website to include all illustrative material. Biochemistry & Molecular Biology of Plants holds a unique place in the plant sciences literature as it provides the only comprehensive,
authoritative, integrated single volume book in this essential field of study.
Chemistry and Biochemistry of Plant PigmentsIntroduction to Ecological BiochemistryAcademic Press
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Plant Biochemistry provides students and researchers in plant sciences with a concise general account of plant biochemistry. The edited format allows recognized experts in plant biochemistry
to contribute chapters on their special topics. Up-to-date surveys are divided into four sections: the cell, primary metabolism, special metabolism, and the plant and the environment. There is a
strong emphasis on plant metabolism as well as enzymological, methodological, molecular, biological, functional, and regulatory aspects of plant biochemistry. Illustrations of metabolic
pathways are used extensively, and further reading lists are also included. The coverage of the subject is divided into four sections The plant cell-describing both molecular components and
function Primary metabolism-including the pathways of carbohydrate, lipid, nitrogen, nucleic acid and protein metabolism as well as gene regulation Special metabolism-chapters on phenolics,
isoprenoids and secondary nitrogen compounds The plant and the environment-discussions of pathology, ecology and biotechnology at the molecular level
Introduces readers to the chemical biology of plant biostimulants This book brings together different aspects of biostimulants, providing an overview of the variety of materials exploited as
biostimulants, their biological activity, and agricultural applications. As different groups of biostimulants display different bioactivity and specificity, advances in biostimulant research is
illustrated by different examples of biostimulants, such as humic substance, seaweed extracts, and substances with hormone-like activities. The book also reports on methods used to screen
for new biostimulant compounds by exploring natural sources. Combining the expertise of internationally-renowned scientists and entrepreneurs in the area of biostimulants and biofertilisers,
The Chemical Biology of Plant Biostimulants offers in-depth chapters that look at: agricultural functions and action mechanisms of plant biostimulants (PBs); plant biostimulants from seaweed;
seaweed carbohydrates; and the possible role for electron shuttling capacity in elicitation of PB activity of humic substances on plant growth enhancement. The subject of auxins is covered
next, followed closely by a chapter on plant biostimulants in vermicomposts. Other topics include: exploring natural resources for biostimulants; the impact of biostimulants on whole plant and
cellular levels; the impact of PBs on molecular level; and the use of use of plant metabolites to mitigate stress effects in crops. Provides an insightful introduction to the subject of biostimulants
Discusses biostimulant modes of actions Covers microbial biostimulatory activities and biostimulant application strategies Offers unique and varied perspectives on the subject by a team of
international contributors Features summaries of publications on biostimulants and biostimulant activity The Chemical Biology of Plant Biostimulants will appeal to a wide range of readers,
including scientists and agricultural practitioners looking for more knowledge about the development and application of biostimulants.
Modern plant science research currently integrates biochemistry and molecular biology. This book highlights recent trends in plant biotechnology and molecular genetics, serving as a working
manual for scientists in academic, industrial, and federal laboratories. A wide variety of authors have contributed to this book, reflecting the thinking and expertise of active investigators who
generate advances in technology. The authors were selected especially for their ability to create and/or implement novel research methods.
These are just a few examples that illustrate the chemical diversity and use of phenolic compounds, the topic of ‘Phenolic Compound Biochemistry’. This book is written for researchers,
instructors, advanced undergraduate students and beginning graduate students in the life sciences who wish to become more familiar with these and many other intriguing aspects of phenolic
compounds. Topics covered include nomenclature, chemical properties, biosynthesis, including an up-to-date overview of the genetics controlling phenolic metabolism, isolation and
characterization of phenolic compounds, phenolics used in plant defense, and the impact of phenolics on human health. The book is written in an accessible style, and assumes only basic
knowledge of organic chemistry, biochemistry and cell physiology. More than 300 chemical structures and reaction schemes illustrate the text. Wilfred Vermerris is Associate Professor of
Agronomy at the University of Florida Genetics Institute in Gainesville, FL. His research focuses on the genetic control of phenolic compounds that impact agro-industrial processing of crop
plants. Ralph Nicholson is Professor of Botany and Plant Pathology at Purdue University in West Lafayette, IN. He is an expert on phenolic compounds involved in the plant’s defense against
pathogenic fungi and bacteria.
Methods in Plant Biochemistry, Volume 1: Plant Phenolics reviews current knowledge about techniques used in the analysis of the biochemistry of plant polyphenols and their importance in
the agricultural and food industries. It looks at the application of these techniques in the fractionation of cellular constituents, isolation of enzymes, electrophoretic separation of nucleic acids
and proteins, and chromatographic identification of the intermediates and products of cellular metabolism. Organized into 15 chapters, this book opens with an overview of the general
procedures and measurement of total phenolics, from detecting phenolic substances in crude plant extracts to determining which classes they belong to and the quantitative estimation of total
phenol. The reader is introduced to the chemistry, structural variation, function, and distribution of each class of plant phenolics and, in a few cases where this is practicable, detailed listings of
known derivatives are given. Most chapters focus on chromatographic separations and high performance liquid chromatography (HPLC), along with thin layer and paper Rf values with HPLC
retention times and NMR spectroscopy. The book also outlines the procedures for the extraction, isolation, separation, and characterization of different classes of phenolic compounds, ranging
from phenols and phenolic acids to phenylpropanoids, lignins, stilbenes and phenanthrenes, flavones and flavonols, chalcones and aurones, flavanoids, anthocyanins, biflavanoids, tannins,
isoflavanoids, quinones, xanthones, and lichen substances. The book is a valuable resource for students, biochemists, and researchers in the plant sciences.
The first stand-alone textbook for at least ten years on this increasingly hot topic in times of global climate change and sustainability in ecosystems. Ecological biochemistry refers to the
interaction of organisms with their abiotic environment and other organisms by chemical means. Biotic and abiotic factors determine the biochemical flexibility of organisms, which otherwise
easily adapt to environmental changes by altering their metabolism. Sessile plants, in particular, have evolved intricate biochemical response mechanisms to fit into a changing environment.
This book covers the chemistry behind these interactions, bottom up from the atomic to the system's level. An introductory part explains the physico-chemical basis and biochemical roots of
living cells, leading to secondary metabolites as crucial bridges between organisms and the respective ecosystem. The focus then shifts to the biochemical interactions of plants, fungi and
bacteria within terrestrial and aquatic ecosystems with the aim of linking biochemical insights to ecological research, also in human-influenced habitats. A section is devoted to methodology,
which allows network-based analyses of molecular processes underlying systems phenomena. A companion website offering an extended version of the introductory chapter on Basic
Biochemical Roots is available at http://www.wiley.com/go/Krauss/Nies/EcologicalBiochemistry
First published in 1985, this book examines the chemistry of the cell wall, its biosynthesis, and biochemical aspects of its functions.
Page 3/4

Acces PDF Chemistry And Biochemistry Of Plant Pigments
The Chemistry and Biochemistry of Plant Hormones: Recent Advances in Phytochemistry, Volume 7 provides an understanding of the chemistry and biochemistry of plant hormones. This
book discusses the presents the experiments and techniques that lead to a deeper understanding of the mode of action of plant hormones. Organized into six chapters, this volume begins with
an overview on gibberellins wherein isolation and characterization techniques are emphasized. This text then examines the status of cytokinin chemistry with emphasis on methods of structure
elucidation, synthesis, and structure–activity relations. Other chapters consider the synergistic effects possible when workers from various areas are able to collaborate. This book discusses
as well the chemistry of abscisic acid. The final chapter deals with the suggested paths for the biosynthesis of ethylene, which would facilitate work on the regulation of ethylene biosynthesis.
This book is a valuable resource for biochemists, biophysicists, photobiologists, plant physiologists, and research workers.
This is the second volume since the reintroduction of the Recent Advances in Phytochemistry (RAP) series, an annual journal supported by the Phytochemical Society of North America.
Topics appropriate for RAP include the biosynthesis of natural products and regulation of metabolism, the ecology of specialized metabolites and the evolution of their pathways, and the
effects of natural products or plants on human health. Research appropriate for RAP involves genomics, proteomics, metabolomics, natural product structural determination and new
technology development, medicinal chemistry and metabolic engineering, or any of the myriad of fields that are now closely associated with what may be called “traditional phytochemistry”
and plant biochemistry. The advent of post-genomics-based ways of thinking, of systems biology, of synthetic biology, of comparative genomics/ proteomics/ transcriptomics/ metabolomics
and especially of the introduction and establishment of a mentality that leads to support of large collaborative projects, has opened up many new doors to scientists interested and versed in
the (bio)chemistry of plants. The goal of RAP is to highlight these developments. Two main types of articles are printed in RAP: Perspectives and Communications. Perspectives in RAP are
expected to synthesize results from the primary literature and perhaps from new/novel results and place these in perspective relative to the broader field. These articles may be similar to
review articles, but also are intended to present important ideas and hypotheses, and may present proposals for interesting directions in the field. It is the hope of the Editorial Board that these
articles will be of great value to a large audience. Communications are intended to represent new advances in the field that will be of interest to a large audience. Articles of both types are
typically solicited from the Society membership based on the content of the annual meeting talks, but in keeping with the title “Recent Advances in Phytochemistry” the editorial board
reserves the right to solicit additional Perspectives and/or Communications from non-attendees as well (e.g., where an editorial board member has knowledge of an interesting recent
advancement that would be of general interest to the society membership). All submissions to RAP go through a rigorous peer review process, overseen by the Editorial Board, which includes
external review. RAP is indexed with Springer published journals. All RAP papers are available not only in the published volume form, but also electronically through Springer’s online
literature services. This marks a significant change from past volumes of RAP and it is the hope of the Editorial Board that this will lead to broader dissemination of the contents of and greater
interest in RAP. This 42nd volume of RAP includes a total of seven articles, many, but not all, based on talks presented at the 50th annual meeting of the PSNA. As was seen in RAP volume
41, These seven Perspectives give a very good picture of the breadth of plant (bio)chemistry research in North America, which is also indicative of the state of the field worldwide. Each of
these articles describes the integration of several different approaches to ask and then answer interesting questions regarding the function of interesting plant metabolites, either in the plant
itself or in interactions with the environment (natural setting or human health application). Many of these Perspectives have a strong ecological focus. McCormick et al. review the discovery of
the biosynthetic pathway leading to production of trichothecene mycotoxins such as the T-2 toxin in plant pathogenic and other fungi. These compounds play very important roles in plantpathogen interaction, and are very significant from a human health perspective. In a complementary paper, Duringer et al. describe recent technological advances in monitoring mycotoxins
such as ergovaline and lysergic acid in forage crops, using state of the art and highly sensitive mass spectrometric means. Gross reviews the current understanding of how infochemicals
mediate interactions between plants and insects, and highlights how such knowledge can be used to mitigate crop losses by pests. Two Perspectives discuss how recent technological
advances are making an impact on our understanding of the role of plant hormones in plant growth and development. Gouthu et al. outline highly sensitive methods for measurement of plant
hormones in tissues such as developing grape berry. In contrast, McDowell and Gang outline how new transcriptional profiling techniques are shedding light on old questions, such as how
rhizome development is regulated by different plant growth regulators. The last two Perspectives outline the role of biotechnology in modern plant biochemistry research. Makhzoum et al.
review the long history of use of hairy roots and provide perspective on future utility of this tissue type in continuing to uncover mechanisms of plant natural product biosynthesis, among other
apolications. Dalton et al. outline, on the other hand, recent efforts to produce non-native polymers of human interest in plants and outline many of the challenges associated with such
investigations. We hope that you will find these Perspectives to be interesting, informative, and timely. It is our goal that RAP will act not only as the voice of the PSNA, but that it will serve as
an authoritative, up-to-date resource that helps to set the gold standard for thought and research in fields related to plant biochemistry.
The plant terpenoids exhibit enormous structural and functional diversity. They are involved in regulating plant growth, acting as accessory pigments in photosynthesis, and attracting animals
to plants for pollination purposes. This is the most up-to-date work on the subject, authored by a panel of distinguished international experts. It reviews the chemistry, chemistry,
chemotaxonomy, biochemistry, biosynthesis, physiology, pharmacology, and toxicology of plant terpenoids. The work will interest plant and ecological biochemists, and plant scientists.
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