plant physiology basics

plant physiology basics serve as the foundation for understanding how plants grow,
develop, and interact with their environment. This scientific discipline explores the vital
processes occurring within plants, including photosynthesis, respiration, nutrient uptake,
and hormonal regulation. By studying plant physiology, researchers and agriculturists can
improve crop yields, enhance resistance to diseases, and optimize resource use. The field
integrates knowledge from cellular biology, biochemistry, and ecology to explain how plants
maintain homeostasis and adapt to changing conditions. This article provides a
comprehensive overview of plant physiology basics, covering essential processes, structural
components, and functional mechanisms. The following sections will delve into
photosynthesis, water and nutrient transport, plant hormones, and environmental
responses, offering a detailed exploration of these critical topics.

Photosynthesis and Energy Conversion

Water and Nutrient Transport in Plants

Plant Hormones and Growth Regulation

Environmental Responses and Adaptations

Photosynthesis and Energy Conversion

Photosynthesis is a fundamental process in plant physiology basics, enabling plants to
convert light energy into chemical energy stored in glucose. This process primarily occurs
in chloroplasts, specialized organelles containing chlorophyll pigments. Photosynthesis
sustains the plant’s energy requirements and indirectly supports most life on Earth by
producing oxygen and organic compounds.

The Light-Dependent Reactions

The light-dependent reactions take place in the thylakoid membranes of chloroplasts.
During these reactions, sunlight is absorbed by chlorophyll, exciting electrons that travel
through the electron transport chain. This process generates ATP and NADPH, which are
essential energy carriers used in subsequent stages. Water molecules are split, releasing
oxygen as a byproduct.

The Calvin Cycle (Light-Independent Reactions)

The Calvin cycle occurs in the stroma of chloroplasts and does not require light directly. It
utilizes ATP and NADPH produced in the light-dependent reactions to fix atmospheric
carbon dioxide into glucose. The enzyme ribulose-1,5-bisphosphate carboxylase/oxygenase



(RuBisCO) plays a critical role in carbon fixation, making this cycle vital for plant growth
and biomass accumulation.

Significance of Photosynthesis in Plant Physiology

Photosynthesis not only provides energy but also contributes to the synthesis of essential
biomolecules. It affects plant metabolism, influences growth rates, and determines the
overall health of plants. Understanding this process is crucial for improving crop
productivity and managing plant responses to environmental stress.

Water and Nutrient Transport in Plants

Efficient water and nutrient transport systems are central to plant physiology basics,
ensuring that essential substances reach all parts of the plant. Plants rely on specialized
vascular tissues—xylem and phloem—to facilitate the movement of water, minerals, and
organic compounds necessary for survival and growth.

Xylem: Water Transport System

Xylem vessels conduct water and dissolved minerals absorbed from the soil upward from
roots to leaves. This movement is driven by transpiration, a process where water
evaporates from leaf surfaces, creating negative pressure that pulls water through the
plant. The cohesive and adhesive properties of water molecules support this upward flow.

Phloem: Nutrient Distribution Network

Phloem transports organic nutrients, particularly sugars produced during photosynthesis,
from leaves to other parts of the plant. This bidirectional flow supports developing tissues
and storage organs. The mechanism of phloem transport involves pressure flow or mass

flow, where sugar loading and unloading create osmotic gradients facilitating movement.

Root Absorption and Soil Interaction

Roots play a vital role in plant physiology basics by absorbing water and minerals from the
soil. Root hairs increase surface area for absorption, while mycorrhizal associations
enhance nutrient uptake. Nutrient availability and soil conditions significantly impact plant
health and development.

e Water uptake through root hairs
e Mineral absorption and ion transport

e Transpiration-driven water movement



e Sugar transport via phloem

Plant Hormones and Growth Regulation

Plant hormones, or phytohormones, are chemical messengers that regulate various
physiological processes essential to plant growth and development. Understanding these
hormones is a critical aspect of plant physiology basics, as they influence cell division,
elongation, differentiation, and responses to environmental stimuli.

Auxins

Auxins are primarily involved in cell elongation, apical dominance, and root initiation. They
promote the elongation of cells in stems and are crucial for phototropism and gravitropism,
allowing plants to grow toward light and orient themselves according to gravity.

Gibberellins

Gibberellins stimulate seed germination, stem elongation, and flowering. They play a role in
breaking seed dormancy and enhancing growth rates, which is particularly important in
agricultural practices to improve crop yields.

Cytokinins

Cytokinins promote cell division and influence nutrient mobilization. They work in concert
with auxins to regulate organ development and delay leaf senescence, thereby extending
the photosynthetic capacity of the plant.

Other Hormones: Ethylene and Abscisic Acid

Ethylene regulates fruit ripening, leaf abscission, and response to mechanical stress, while
abscisic acid (ABA) primarily mediates stress responses, such as stomatal closure during
drought conditions. These hormones enable plants to adapt to environmental changes
effectively.

Environmental Responses and Adaptations

Plants constantly interact with their environment, adapting to various abiotic and biotic
factors. Plant physiology basics include understanding how plants perceive and respond to
stimuli such as light, temperature, water availability, and pathogens to optimize survival
and reproduction.



Photoperiodism and Light Responses

Photoperiodism refers to the physiological reaction of plants to the length of day or night,
which influences flowering and growth cycles. Phytochromes and cryptochromes are
photoreceptors that detect light quality and quantity, enabling plants to adjust their
development accordingly.

Drought and Water Stress Responses

Plants respond to water scarcity by closing stomata to reduce transpiration, synthesizing
osmoprotectants, and altering root architecture to enhance water uptake. These
mechanisms help maintain cellular water balance and prevent damage during drought
conditions.

Defense Mechanisms Against Pathogens

Plant physiology basics also encompass defense strategies such as the production of
antimicrobial compounds, reinforcement of cell walls, and activation of systemic acquired
resistance. These responses enable plants to combat infections and minimize damage from
pests and diseases.

e Light perception and signaling pathways
e Stomatal regulation during drought
e Biochemical and structural defenses

e Adaptive growth adjustments

Frequently Asked Questions

What is plant physiology?

Plant physiology is the study of the vital functions and processes in plants, including
photosynthesis, respiration, nutrient uptake, and growth regulation.

How do plants perform photosynthesis?

Plants perform photosynthesis by using chlorophyll in their chloroplasts to convert sunlight,
carbon dioxide, and water into glucose and oxygen.



What role do stomata play in plant physiology?

Stomata are small pores on leaf surfaces that regulate gas exchange, allowing carbon
dioxide in for photosynthesis and oxygen and water vapor out.

How do plants transport water and nutrients?

Plants transport water and nutrients through xylem and phloem vessels; xylem moves
water from roots to leaves, while phloem distributes sugars and other metabolites.

What is the significance of plant hormones in growth?

Plant hormones like auxins, gibberellins, cytokinins, and ethylene regulate growth,
development, and responses to environmental stimuli.

How does transpiration affect plant physiology?

Transpiration is the evaporation of water from plant leaves, which helps in nutrient
transport, cooling the plant, and maintaining water movement from roots.

What is the role of cellular respiration in plants?

Cellular respiration in plants breaks down glucose molecules to release energy in the form
of ATP, which powers cellular activities.

How do environmental factors influence plant
physiological processes?

Environmental factors such as light, temperature, water availability, and soil nutrients
impact photosynthesis, growth rates, and stress responses in plants.

Additional Resources

1. Plant Physiology and Development

This comprehensive textbook by Lincoln Taiz and Eduardo Zeiger covers the fundamental
principles of plant physiology. It explores plant structure, growth, development, and the
biochemical processes that sustain plants. The book is well-illustrated and integrates
molecular biology with traditional topics, making it ideal for students and researchers.

2. Introduction to Plant Physiology

Authored by William G. Hopkins and Norman P.A. Huner, this book provides a clear and
concise introduction to the basics of plant physiology. It covers essential topics such as
photosynthesis, water relations, and nutrient uptake. The text balances theory with
practical examples, making it accessible for beginners.

3. Plant Physiology
This classic text by Frank B. Salisbury and Cleon W. Ross offers a foundational
understanding of plant physiological processes. It emphasizes the mechanisms of water



movement, respiration, and photosynthesis. The book is known for its straightforward
explanations and detailed diagrams.

4. Fundamentals of Plant Physiology

Written by V.K. Jain, this book is aimed at undergraduate students and covers the core
concepts of plant physiology. It explains topics like plant hormones, mineral nutrition, and
stress physiology in an easy-to-understand manner. The book also includes review
guestions to reinforce learning.

5. Plant Physiology: A Molecular Approach

This book by Hans Mohr and Peter Schopfer bridges classical plant physiology with
molecular biology techniques. It discusses cellular processes, signal transduction, and gene
expression in plants. The molecular focus helps readers appreciate how modern tools
advance plant physiological research.

6. Environmental Plant Physiology

By Walter L. Baker, this text explores how plants interact with their environment and adapt
to stress factors such as drought and temperature extremes. It covers physiological
responses to environmental challenges, including water relations and photosynthesis
adjustments. The book is valuable for understanding plant ecology and physiology
connections.

7. Plant Physiology for Beginners

This introductory guide by Susan Smith is designed for those new to the subject. It
simplifies complex physiological processes like transpiration, nutrient transport, and growth
regulation. The book uses clear language and practical examples to build foundational
knowledge.

8. Photosynthesis and Plant Physiology

Authored by David W. Lawlor, this book focuses specifically on the photosynthetic process
and its role in plant physiology. It details the biochemical pathways of photosynthesis and
how environmental factors influence it. The book is suitable for readers interested in plant
energy metabolism.

9. Plant Water Relations: Fundamentals and Applications

By Abraham Blum, this book delves into the movement and management of water within
plants. It explains water uptake, transport mechanisms, and the impact of water stress on
plant function. The text combines theoretical concepts with practical applications in
agriculture and horticulture.
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plant physiology basics: Basics of Plants physiology and Metabolism Dr. Manoj Kumar
Sharma, 2022-12-19 This book serves as a primer for those new to the study of plant physiology. In
it, you'll find the fundamentals of understanding every process that takes place in a plant. The
chapters in this book are separated into five sections. As an introductory chapter, we will discuss the
physical and chemical characteristics of water, as well as the plant's ability to make use of its water
potential via processes like transpiration, osmosis, diffusion, and absorption. Additionally, nitrogen
and its relevance in plant nutrition are covered in chapter 2. The procedure of intake is also
elaborated about. In the third chapter, titled Photosynthesis, the process is described. The basics of
photosynthesis, including the role of pigments in the process, as well as photophosphorylation, are
discussed. In addition, the intricate workings of photosynthesis, the central activity in plants, are
laid forth. The assimilation of carbon is discussed in depth in the next chapter. After this section, we
go on to discuss the process of plant metabolism and the mechanisms involved. Furthermore, the
several respiration types, the TCA cycle, and lipid metabolism are presented. Plant development is
discussed in Chapter 5, along with related topics such as the stages of growth and the role of
phytohormones (plant hormones). The material iv presented in this book is comprehensive and will
aid students and researchers in their pursuit of knowledge.

plant physiology basics: Physicochemical and Environmental Plant Physiology Park S. Nobel,
2020-01-07 Physicochemical and Environmental Plant Physiology, Fifth Edition, is the updated
version of an established and successful text and reference for plant scientists. This work represents
the seventh book in a 50-year series by Park Nobel beginning in 1970. The original structure and
philosophy of the book continue in this new edition, providing a genuine synthesis of modern
physicochemical and physiological thinking, while updating the content. Key concepts in plant
physiology are developed with the use of chemistry, physics, and mathematics fundamentals.The
book contains plant physiology basics while also including many equations and often their derivation
to quantify the processes and explain why certain effects and pathways occur, helping readers to
broaden their knowledge base. New topics included in this edition are advances in plant hydraulics,
other plant-water relations, and the effects of climate change on plants. This series continues to be
the gold standard in environmental plant physiology. - Describes the chemical and the physical
principles behind plant physiological processes - Provides key equations for each chapter and
solutions for the problems on each topic - Includes features that enhances the utility of the book for
self-study such as problems after each chapter and the 45-page section Solution to Problems at the
end of the book - Includes appendices with conversation factors, constants/coefficients,
abbreviations, and symbols New to this edition: - The scientific fields and the nationalities of the
more than 115 scientists mentioned in the book, providing a nice personal touch - While adding over
100 new or updated references, reference of special importance historically are retained, showing
how science has advanced over the ages - The often challenging problems at the end of each chapter
provide an important test of the mastery of the topics covered. Moreover, the solutions to the
problems are presented in detail at the end of the book. The book can thus be used in courses but
also especially useful for students or other persons studying this often difficult material on their own
- Finally and most important, the fifth edition continues the emphasis of a quantitative approach
begun fifty years ago by Park Nobel (1970) with the publication of his first book in the series. Over
the next fifty years from 1970 to 2020, the author has gained considerable experience on how to
present quantitative and often abstract material to students. This edition is most likely the final
version in the series, which not only covers some of his unique contributions but also has helped
countless students and colleagues appreciate the power and insight gained into biology from
calculations!

plant physiology basics: Fundamentals of Plant Physiology, 20th Edition Jain V.K., 2022-01-03
This new edition of Fundamentals of Plant Physiology continues to provide a comprehensive
coverage on the basic principles of the subject with its focus on the concepts of plant physiological
form, functions and its behaviour. While this new edition includes several contemporary topics to
keep students abreast with the new ongoing research in the field, it also includes 11 new



experiments to further strengthen the scientific outlook of the reader. Besides fulfilling the needs of
undergraduate students, this book would also be useful for postgraduate students as well as
aspirants of various competitive examinations.

plant physiology basics: Plant Factory Basics, Applications and Advances Toyoki Kozai,
Genhua Niu, Joseph G. Masabni, 2021-11-16 Plant Factory Basics, Applications, and Advances takes
the reader from an overview of the need for and potential of plant factories with artificial lighting
(PFALs) in enhancing food production and security to the latest advances and benefits of this
agriculture environment. Edited by leading experts Toyoki Kozai, Genhua Niu, and Joseph Masabni,
this book aims to provide a platform of PFAL technology and science, including ideas on its extensive
business and social applications towards the next-generation PFALs. The book is presented in four
parts: Introduction, Basics, Applications, and Advanced Research. Part 1 covers why PFALs are
necessary for urban areas, how they can contribute to the United Nations' Sustainable Development
Goals, and a definition of PFAL in relation to the term indoor vertical farm. Part 2 presents SI units
and radiometric, photometric, and photonmetric quantities, types, components, and performance of
LED luminaires, hydroponics and aquaponics, and plant responses to the growing environment in
PFALs. Part 3 describes the indexes and definition of various productivity aspects of PFAL, provides
comparisons of the productivity of the past and the present operation of any given PFALs, and
compares PFALs with one another from the productivity standpoint by applying the common
indexes. Part 4 describes the advances in lighting and their effects on plant growth, breeding of
indoor and outdoor crops, production of fruiting vegetables and head vegetables, and concluding
with a focus on a human-centered perspective of urban agriculture. Providing real-world insights
and experience, Plant Factory Basics, Applications, and Advances is the ideal resource for those
seeking to take the next step in understanding and applying PFAL concepts. - Provides the most
in-depth assessment of PFAL available - Compares PFAL to indoor vertical farming and provides
important insights into selecting optimal choice - Presents insights to inspire design and
management of the next generation of PFALs

plant physiology basics: Basics of Plant Physiology Heshmat Aldesuquy, 2012-05 This book
seeks to understand all the aspects and manifestations of plant life. In agreement with the major
characteristics of organisms, it is usually divided into three major parts: (1) the physiology of
nutrition and metabolism, which deals with the uptake, transformations, and release of materials,
and also their movement within and between the cells and organs of the plant; (2) the physiology of
growth, development, and reproduction, which is concerned with these aspects of plant function;
and (3) environmental physiology, which seeks to understand the manifold responses of plants to the
environment.

plant physiology basics: Basics of CRISPR/Cas Mediated Plant Genome Editing Anshu
Alok, Jitesh Kumar, Mahipal Shekhawat, 2024-08-23 CRISPR/Cas has emerged, as a powerful
genetic engineering tool. It is simple yet highly affordable and robust. This book provides a basic
introduction to the mechanism and architecture of the CRISPR/Cas. It enlightens the readers about
the new advancements such as gene insertion, transcriptional activation, suppression, gene tagging,
multiplexing, base editing, prime editing, and tissue culture free editing which makes it easier for
crop improvement. With such technologies, application of genome editing has opened new paths for
crop improvements and sustainable agriculture. The current book will be useful for beginners to
understand these tools and how to use them in a better and more efficient way.

plant physiology basics: Botany For Dummies Rene Fester Kratz, 2011-06-15 The easy way to
score your highest in botany Employment of biological scientists is projected to grow 21% over the
next decade, much faster than the average for all occupations, as biotechnological research and
development continues to drive job growth. Botany For Dummies gives you a thorough,
easy-to-follow overview of the fundamentals of botany, helping you to improve your grades,
supplement your learning, or review before a test. Covers evolution by natural selection Offers
plain-English explanations of the structure and function of plants Includes plant identification and
botanical phenomenon Tracking a typical course in botany, this hands-on, friendly guide is your



ticket to acing this required course for your major in biology, microbiology, zoology, or elementary
education.

plant physiology basics: Desert Greenhouses Michael Brown, Al, 2025-03-10 Desert
Greenhouses explores the groundbreaking intersection of technology and agriculture, revealing how
arid landscapes are being transformed into productive farmlands. It addresses the critical issue of
food security in regions facing water scarcity by detailing how advanced irrigation techniques and
climate control systems are revolutionizing desert farming. Traditional irrigation methods often lead
to significant water wastage; however, innovations like drip irrigation are drastically improving
water use efficiency. The book examines the science behind water management and the engineering
of controlled environments. It progresses from foundational principles of plant physiology and soil
science to detailed analyses of irrigation technologies and greenhouse designs. Case studies of
successful desert greenhouse operations around the world highlight the practical applications of
these concepts and technologies. Ultimately, Desert Greenhouses posits that integrating these
technologies offers a sustainable path to food production in arid and semi-arid regions. The book
emphasizes that adopting these methods can significantly contribute to food self-sufficiency and
economic development in desert communities, presenting a valuable resource for those interested in
sustainable agriculture and environmental science.

plant physiology basics: The Sustainable Sites Handbook Meg Calkins, 2012-01-18 Get the
definitive resource guide for sustainable site design, construction, and management. The
Sustainable Sites Initiative (SITES) is transforming land design, development, and management
practices across the United States with the first national rating system for sustainable landscapes.
The Sustainable Sites Handbook features comprehensive and detailed information on principles,
strategies, technologies, tools, and best practices for sustainable site design. Contributors to this
book are some of the same experts that carefully shaped the SITES rating tool, ensuring thorough
coverage of the broad range of topics related to sustainable site design. The Sustainable Sites
Handbook offers in-depth coverage of design, construction, and management for systems of
hydrology, vegetation, soils, materials, and human health and well-being. Focusing primarily on
environmental site design and ecosystem services, this wide-ranging guide also covers issues of
social equity, economic feasibility, and stewardship, which are crucial to the success of any
sustainable site. Equally useful as a handbook for obtaining SITES credits or for the independent
development of sustainable sites, The Sustainable Sites Handbook is an indispensible resource for
practicing professionals in landscape architecture, landscape design, architecture, civil engineering,
land planning, horticulture, ecology, environmental engineering, landscape contracting, and parks
and recreation management.

plant physiology basics: Digital Twins: Basics and Applications Zhihan Lv, Elena Fersman,
2022-11-18 This book comprehensively introduces readers to Digital Twins, from the basic concepts,
core technologies and technical architecture, to application scenarios and other aspects. Readers
will gain a profound understanding of the emerging discipline of Digital Twins. Covering the latest
and cutting-edge application technologies of Digital Twins in various fields, the book offers
practitioners concrete problem-solving strategies. At the same time, it helps those working in Digital
Twins-related fields to deepen their understanding of the industry and enhance their professional
knowledge and skills. Given its scope, the book can also be used as teaching material or a reference
book for teachers and students of product design, industrial design, design management, design
marketing and related disciplines at colleges and universities. Covering a variety of groundbreaking
Digital Twins technologies, it can also provide new directions for researchers.

plant physiology basics: Challengesin Plant Disease Detection and Recent
Advancements Amar Bahadur, 2024-07-17

plant physiology basics: Natural Growth Inhibitors and Phytohormones in Plants and
Environment V. Kefeli, M.V. Kalevitch, 2013-06-29 This book represents the authors' lifetime
dedication to the study of inhibitors and phytohormones as well as its practical applications for
achieving a more sustainable agriculture. Their work focuses on the functions of various groups of



active molecules, their direct effect upon plant growth, but also implications for their impact upon
the surrounding environment are explored. The main idea of the book evolved from the need to
determine a balance among natural growth inhibitors and phytohormones. This approach was
pursued through a better understanding of their biochemical pathways, their effects on plants
physiological functions, and their influence upon stress factors on plant ontogenesis. Therefore, this
effort proposes a more holistic approach to the study of plant physiology, in which the plant-soil
interactions are discussed, with a profound description of different allelochemicals and their effects
on plants growth. A rigorous attention is also paid to discuss the role of microorganisms in
ecosystems and their capability to synthesize physiologically active substances, which trigger also
unique plant-microbial interactions. These synergies are leading scientists to the discovery of major
breakthroughs in agriculture and pharmacology that are revolutionizing old epistemologies and
thus, contributing to the emergence of a philosophy of interconnectedness for the whole biosphere.

plant physiology basics: Botany for Degree Students - Year III BP Pandey, 2007 For Degree
students of B.Sc. Third year as per UGC Model Curriculum. This course is being divided into Course
-1 Plant Physiology, Biochemistry and Biotechnology' where subject matter has been divided four
units and expanded into nine chapters; while course II contains 'Ecology and Utilization of Plants'
(Economic Botany), having two units and sixteen chapters.

plant physiology basics: College Botany Volume[JIIl Pandey B.P., 2022 This Voume includes
Plant Anataomy, Reproduction in Flowering Plants, BioChemistry, Plant Physiology, Biotechnology,
Ecology, Economic Botany, Cell Biology, and Genetics, For Degree m Honours and Post Graduate
Students.

plant physiology basics: Recent Advances in Plant Biotechnology and Its Applications
Ashwani Kumar, Sudhir K. Sopory, 2008 This book is divided into five sections. The first section
deals with the methodology and bioresource generation, techniques related to genetic engineering,
and gene transfer to the nuclear genome and chloroplast genome. The new techniques of genome
profiling and gene silencing are also presented. The second section of the book covers the classical
aspect of plant biotechnology viz. tissue culture and micropropagation. Use of genetic engineering
via Agrobacterium and direct transfer of DNA through particle bombardment to develop transformed
plants in Artemisia, castor and orchids, and production of recombinant proteins in plant cells have
been dealt with in the third section. The fourth section addresses the abiotic and biotic stress
tolerance in plants. The basic biology of some of the stress responses, and designing plants for stress
tolerance is discussed in this section. The fifth section examines medicinal plants and alkaloid
production.

plant physiology basics: Molecular Mechanisms of Photosynthesis Robert E. Blankenship,
2021-07-20 MOLECULAR MECHANISMS OF PHOTOSYNTHESIS Rediscover the foremost
introduction to molecular photosynthesis on the market today In the comprehensively revised Third
Edition of Molecular Mechanisms of Photosynthesis, distinguished researcher and professor Robert
E. Blankenship delivers a brand-new update to the most authoritative textbook on the subject of
photosynthesis. In addition to thorough coverage of foundational topics in photosynthesis, the book
discusses cutting-edge advances in research in this area, including new structures and new
information about the mechanism of oxygen production. The author also describes advancements in
the understanding of the regulation of photosynthesis and the critical process of photoprotection, as
well as newly discovered pigments and organisms that extend oxygenic photosynthesis deeper into
the near infrared spectral region. Readers will also benefit from the inclusion of a fulsome appendix
that incorporates a detailed introduction to the physical basis of photosynthesis, including
thermodynamics, kinetics, and spectroscopy. A companion website offers downloadable figures as
PowerPoint slides ideal for teaching. The book also includes: Thorough introductions to the basic
principles of photosynthetic energy storage, photosynthetic organisms and organelles, and the
history and early development of photosynthesis An expansive discussion of photosynthetic
pigments, including their structure and spectroscopy Explorations of antenna complexes, energy
transfer processes, reaction centers, and electron transport pathways in anoxygenic phototrophs and



oxygenic photosynthetic organisms Comprehensive treatments of chemiosmotic coupling, ATP
synthesis, and carbon metabolism Authoritative discussions of the evolution of photosynthesis and
artificial photosynthesis Perfect for advanced undergraduate and beginning graduate students in
biochemistry and biophysics, Molecular Mechanisms of Photosynthesis will also earn a place in the
libraries of students studying plant biology and seeking a one-stop resource in the field of molecular
photosynthesis.

plant physiology basics: Canopy Photosynthesis: From Basics to Applications Kouki
Hikosaka, Ulo Niinemets, Niels P.R. Anten, 2015-12-17 The last 30 years has seen the development
of increasingly sophisticated models that quantify canopy carbon exchange. These models are now
essential parts of larger models for prediction and simulation of crop production, climate change,
and regional and global carbon dynamics. There is thus an urgent need for increasing expertise in
developing, use and understanding of these models. This in turn calls for an advanced, yet easily
accessible textbook that summarizes the “canopy science” and introduces the present and the future
scientists to the theoretical background of the current canopy models. This book presents current
knowledge of functioning of plant canopies, models and strategies employed to simulate canopy
function, and the significance of canopy architecture, physiology and dynamics in ecosystems,
landscape and biosphere.

plant physiology basics: Terrestrial Photosynthesis in a Changing Environment Jaume
Flexas, Francesco Loreto, Hipélito Medrano, 2012-07-19 An integrated guide to photosynthesis in an
environmentally dynamic context, covering all aspects from basic concepts to methodologies.

plant physiology basics: Methods in Plant Molecular Biology and Biotechnology Bernard R.
Glick, 2018-05-04 Methods in Plant Molecular Biology and Biotechnology emphasizes a variety of
well-tested methods in plant molecular biology and biotechnology. For each detailed and tested
protocol presented, a brief overview of the methodology is provided. This overview considers why
the protocol is used, what other comparable methods are available, and what limitations can be
expected with the protocol. Other chapters in the book present overviews regarding how to
approach particular problems and introduce unique methods - such as how to use computer
methodology to study isolated genes. The book will be a practical reference for plant physiologists,
plant molecular biologists, phytopathologists, and microbiologists.

plant physiology basics: Photosynthesis A. S. Raghavendra, 2000-07-13 As the most
fundamental life process on earth, photosynthesis is the focus of a vast body of research, spanning
studies of femtosecond reactions at the molecular level through to field studies requiring a whole
season of observation. This is the first advanced-level treatment which covers the broad range of the
topic within a single volume, so providing a uniquely comprehensive, authoritative and
self-contained sourcebook, compiled by an international team of experts.
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