
diagram of cellular respiration and photosynthesis

diagram of cellular respiration and photosynthesis serves as a fundamental tool for understanding the

biochemical pathways that sustain life on Earth. These diagrams visually represent the complex

processes by which cells convert energy, highlighting the intricate interactions between different

molecules and organelles. Cellular respiration and photosynthesis are interdependent processes,

crucial for energy transformation in living organisms. By examining a detailed diagram of cellular

respiration and photosynthesis, one gains insight into how energy stored in glucose is released and

how light energy is converted into chemical energy. This article will explore the key components and

stages of both processes, emphasizing their biochemical pathways and the significance of their

diagrams in biology education. A clear understanding of these diagrams is essential for students,

educators, and researchers alike. The following sections will provide an in-depth overview of cellular

respiration, photosynthesis, and the comparative analysis of their diagrams.

Understanding Cellular Respiration

Exploring Photosynthesis

Comparative Analysis of Diagrams

Understanding Cellular Respiration

Cellular respiration is a vital metabolic process that converts biochemical energy from nutrients into

adenosine triphosphate (ATP), the energy currency of the cell. The diagram of cellular respiration and

photosynthesis typically illustrates the stepwise breakdown of glucose molecules to produce ATP,

carbon dioxide, and water. This process occurs in the mitochondria of eukaryotic cells and involves



three main stages: glycolysis, the citric acid cycle (Krebs cycle), and oxidative phosphorylation

(electron transport chain).

Glycolysis

Glycolysis is the first stage of cellular respiration and takes place in the cytoplasm. The diagram shows

glucose, a six-carbon sugar, being split into two molecules of pyruvate, each containing three carbons.

This process generates a net gain of two ATP molecules and two NADH molecules, which are

important for the next stages. Glycolysis does not require oxygen, making it an anaerobic process.

Citric Acid Cycle (Krebs Cycle)

The citric acid cycle occurs inside the mitochondrial matrix and is a crucial step in cellular respiration.

The diagram typically depicts acetyl-CoA entering the cycle, where it undergoes a series of enzyme-

catalyzed reactions. These reactions produce NADH and FADH2, which carry electrons to the electron

transport chain, as well as ATP and carbon dioxide as by-products.

Oxidative Phosphorylation and Electron Transport Chain

The final stage of cellular respiration is oxidative phosphorylation, which takes place across the inner

mitochondrial membrane. The diagram highlights the transfer of electrons from NADH and FADH2

through a series of protein complexes, driving the pumping of protons into the intermembrane space.

This proton gradient powers ATP synthase to generate a large amount of ATP. Oxygen acts as the

terminal electron acceptor, forming water in the process.

Glycolysis: glucose to pyruvate, producing ATP and NADH



Krebs cycle: acetyl-CoA oxidation, generating NADH, FADH2, ATP, and CO2

Electron transport chain: electron transfer, proton gradient formation, ATP synthesis

Oxygen as the final electron acceptor

Exploring Photosynthesis

Photosynthesis is the process by which green plants, algae, and some bacteria convert light energy

into chemical energy stored in glucose. A diagram of cellular respiration and photosynthesis often

juxtaposes these opposing but complementary processes. Photosynthesis primarily occurs in the

chloroplasts and consists of two main stages: the light-dependent reactions and the Calvin cycle (light-

independent reactions).

Light-Dependent Reactions

The light-dependent reactions take place in the thylakoid membranes of chloroplasts. The diagram

shows how chlorophyll pigments absorb sunlight, exciting electrons that move through the photosystem

II and photosystem I. This electron flow generates ATP and NADPH, which are essential energy

carriers for the subsequent phase. Water molecules are split to replace lost electrons, releasing

oxygen as a by-product.

Calvin Cycle (Light-Independent Reactions)

The Calvin cycle occurs in the stroma of the chloroplast and does not require light directly. The



diagram illustrates the fixation of carbon dioxide into organic molecules via the enzyme RuBisCO.

Using ATP and NADPH produced in the light-dependent reactions, the cycle synthesizes

glyceraldehyde-3-phosphate (G3P), which is eventually converted into glucose and other

carbohydrates.

Key Inputs and Outputs

The photosynthesis diagram clearly identifies the essential inputs—carbon dioxide, water, and

sunlight—and outputs—glucose and oxygen. It emphasizes the cyclical nature of the process and the

energy transformations involved.

Light-dependent reactions: conversion of light energy to ATP and NADPH, oxygen release

Calvin cycle: carbon fixation, glucose synthesis using ATP and NADPH

Chlorophyll’s role in light absorption

Overall photosynthesis equation: 6CO2 + 6H2O + light → C6H12O6 + 6O2

Comparative Analysis of Diagrams

A diagram of cellular respiration and photosynthesis often highlights the interconnectedness of these

two essential biological processes. While photosynthesis stores energy by producing glucose and

oxygen, cellular respiration releases energy by breaking down glucose and consuming oxygen.

Understanding their diagrams side-by-side reveals the cyclical exchange of gases and energy that

sustains ecosystems.



Energy Flow and Molecular Exchange

The diagrams demonstrate that photosynthesis captures solar energy to build glucose molecules,

whereas cellular respiration breaks down glucose to release usable energy in the form of ATP. The

oxygen produced in photosynthesis serves as the electron acceptor in cellular respiration, while carbon

dioxide released during respiration is a substrate for photosynthesis. This cyclical relationship is

fundamental to life on Earth.

Structural Components Highlighted in Diagrams

Diagrams of these processes also emphasize the cellular organelles involved: chloroplasts for

photosynthesis and mitochondria for cellular respiration. The detailed pathways within these organelles

underscore the complexity and specialization of cellular metabolism.

Importance of Visual Representation

Visual diagrams aid in comprehending the sequential and overlapping steps of both processes. They

provide clarity on how molecules like ATP, NADH, NADPH, oxygen, and carbon dioxide are produced,

consumed, and recycled. For learners and professionals, these diagrams are indispensable tools for

mastering cellular bioenergetics.

Photosynthesis and cellular respiration are complementary energy processes1.

Diagrams illustrate the flow of energy and matter between processes2.

Highlight organelles: chloroplasts versus mitochondria3.



Visual tools enhance understanding of biochemical pathways4.

Frequently Asked Questions

What are the main stages shown in a diagram of cellular respiration?

A typical diagram of cellular respiration includes glycolysis, the Krebs cycle (citric acid cycle), and the

electron transport chain, showing how glucose is broken down to produce ATP.

How does the diagram of photosynthesis illustrate the light-dependent

and light-independent reactions?

The diagram usually shows the light-dependent reactions occurring in the thylakoid membranes,

producing ATP and NADPH, and the light-independent reactions (Calvin cycle) in the stroma, where

CO2 is fixed into glucose.

What key molecules are commonly depicted in both cellular respiration

and photosynthesis diagrams?

Both diagrams commonly show ATP, ADP, NADH/NAD+, NADPH, FADH2, CO2, O2, glucose, and

water as key molecules involved in energy transfer.

How do the diagrams of cellular respiration and photosynthesis

complement each other?

Photosynthesis diagrams show how light energy is converted into chemical energy (glucose and

oxygen), while cellular respiration diagrams illustrate how glucose and oxygen are used to generate

ATP, highlighting their interdependent processes.



What is the significance of the electron transport chain in the

diagrams of cellular respiration and photosynthesis?

In cellular respiration, the electron transport chain transfers electrons to create a proton gradient for

ATP synthesis. In photosynthesis, a similar chain transfers electrons energized by light to produce ATP

and NADPH.

How is ATP production represented in cellular respiration and

photosynthesis diagrams?

ATP production is shown via ATP synthase complexes in both processes: in mitochondria for cellular

respiration and in chloroplast thylakoid membranes for photosynthesis, driven by proton gradients.

Why do diagrams of photosynthesis include chloroplast structures

while cellular respiration diagrams show mitochondria?

Photosynthesis takes place in chloroplasts, so their internal structures like thylakoids are depicted,

whereas cellular respiration occurs in mitochondria, highlighting their matrix and inner membrane.

How can diagrams help in understanding the energy flow between

photosynthesis and cellular respiration?

Diagrams visually demonstrate how photosynthesis captures and stores energy in glucose, while

cellular respiration releases that energy for cellular activities, clarifying the cyclical nature of energy

transformation.

Additional Resources

1. Cellular Respiration and Photosynthesis: The Biochemical Cycle

This book provides a comprehensive overview of the biochemical processes involved in cellular



respiration and photosynthesis. It includes detailed diagrams that illustrate each step of these

pathways, making complex concepts easier to understand. The text is suitable for students and

educators in biology and biochemistry.

2. Understanding Cellular Respiration and Photosynthesis Through Diagrams

Focused on visual learning, this book uses clear and detailed diagrams to explain the mechanisms of

cellular respiration and photosynthesis. Each chapter breaks down the stages of these processes with

annotated illustrations. It is an excellent resource for visual learners and those new to the subject.

3. Photosynthesis and Cellular Respiration: A Visual Approach

This title emphasizes the visual representation of the two fundamental biological processes, helping

readers grasp the flow of energy in cells. The diagrams are accompanied by concise explanations,

highlighting the importance of each step. It is ideal for high school and early college students.

4. The Diagrammatic Guide to Photosynthesis and Cellular Respiration

This guidebook offers step-by-step diagrams that map out the entire process of photosynthesis and

cellular respiration. It includes color-coded illustrations to distinguish between different molecules and

stages, aiding retention and comprehension. The book also presents practice questions to test

understanding.

5. Biology Illustrated: Cellular Respiration and Photosynthesis

Combining vivid illustrations with detailed text, this book covers the essential pathways of energy

conversion in cells. It explains how photosynthesis captures light energy and how cellular respiration

converts it into usable chemical energy. The diagrams are designed to support both teaching and self-

study.

6. Energy Flow in Cells: Diagrams of Photosynthesis and Respiration

This book explores the flow of energy through cells by dissecting photosynthesis and cellular

respiration using informative diagrams. It explains the molecular interactions and energy

transformations that sustain life. Readers will find clear visual aids that complement the scientific

explanations.



7. Cellular Respiration and Photosynthesis: Diagrams and Dynamics

Focusing on the dynamic nature of these cellular processes, this book uses animated-style diagrams

to depict the sequence of reactions. It highlights the interplay between photosynthesis in chloroplasts

and respiration in mitochondria. The book is useful for understanding the integration of metabolic

pathways.

8. Mastering Photosynthesis and Cellular Respiration with Detailed Diagrams

This text serves as a study companion by providing in-depth diagrams and annotations for every major

step in photosynthesis and cellular respiration. It includes comparisons between pathways and

discusses regulatory mechanisms. Perfect for advanced high school and undergraduate students.

9. Visualizing Life’s Processes: Diagrams of Cellular Respiration and Photosynthesis

Aimed at making complex biological processes accessible, this book uses high-quality diagrams to

visualize how cells convert energy. It covers the light-dependent and light-independent reactions of

photosynthesis alongside glycolysis, Krebs cycle, and electron transport chain. The book balances

scientific rigor with clear presentation.
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This ebook, "Unraveling Energy: A Visual Guide to Cellular Respiration and Photosynthesis," will
equip you with the knowledge and visual tools you need to master these critical concepts.

Contents:

Introduction: Setting the stage for understanding energy flow in living organisms.
Chapter 1: Photosynthesis: Capturing Sunlight's Energy: A detailed explanation of the light-
dependent and light-independent reactions.
Chapter 2: Cellular Respiration: Harvesting Energy from Food: A comprehensive exploration of
glycolysis, the Krebs cycle, and oxidative phosphorylation.
Chapter 3: The Interconnectedness of Photosynthesis and Cellular Respiration: Exploring the vital
relationship between these two processes and their impact on the biosphere.
Chapter 4: Visual Aids and Diagrams: A collection of clear, annotated diagrams illustrating the key
steps of both processes.
Conclusion: Summarizing key concepts and highlighting the broader implications of understanding
energy metabolism.

---

# Unraveling Energy: A Visual Guide to Cellular Respiration and Photosynthesis

Introduction: The Dance of Energy in Life

Life, at its core, is a continuous dance of energy. Organisms require a constant supply of energy to
perform essential functions, from building and repairing tissues to responding to stimuli and
reproducing. This energy is ultimately derived from the sun, harnessed through the remarkable
process of photosynthesis and then converted into a usable form through cellular respiration.
Understanding the intricate mechanisms of these two processes is crucial to comprehending the
fundamental principles of biology and the interconnectedness of life on Earth. This ebook provides a
clear and concise explanation of both processes, supported by visual aids to enhance
comprehension. We'll explore the chemical reactions, the key players (enzymes, molecules), and the
overall flow of energy within living organisms. By the end, you will not only be able to describe the
processes but also understand their vital roles in maintaining life as we know it.

Chapter 1: Photosynthesis: Capturing Sunlight's Energy

Photosynthesis, the process by which green plants and some other organisms use sunlight to
synthesize foods from carbon dioxide and water, is arguably the most significant biological process
on Earth. It forms the base of most food chains, providing the energy that fuels nearly all
ecosystems. This process occurs within specialized organelles called chloroplasts, containing
chlorophyll, the green pigment that absorbs light energy. Photosynthesis can be broadly divided into



two stages: the light-dependent reactions and the light-independent reactions (Calvin Cycle).

1.1 Light-Dependent Reactions: Harnessing Solar Power

The light-dependent reactions take place in the thylakoid membranes within the chloroplast. Here,
chlorophyll and other pigments capture light energy, converting it into chemical energy in the form
of ATP (adenosine triphosphate) and NADPH (nicotinamide adenine dinucleotide phosphate). This
conversion involves a complex series of electron transfers and proton gradients, ultimately leading
to the splitting of water molecules (photolysis) and the release of oxygen as a byproduct. This
oxygen, essential for aerobic respiration in many organisms, is a testament to the remarkable
efficiency of photosynthesis.

Key components and processes:

Photosystems I and II: Protein complexes that absorb light energy and initiate electron transport
chains.
Electron Transport Chain: A series of electron carriers that transfer electrons, generating a proton
gradient across the thylakoid membrane.
ATP Synthase: An enzyme that uses the proton gradient to synthesize ATP.
NADP+ reductase: An enzyme that reduces NADP+ to NADPH using electrons from the electron
transport chain.
Photolysis: The splitting of water molecules, releasing electrons, protons, and oxygen.

1.2 Light-Independent Reactions (Calvin Cycle): Building
Carbohydrates

The light-independent reactions, also known as the Calvin Cycle, take place in the stroma of the
chloroplast. This cycle utilizes the ATP and NADPH generated during the light-dependent reactions
to convert carbon dioxide into glucose, a simple sugar. This process involves a series of enzyme-
catalyzed reactions that fix carbon dioxide and gradually build it into larger carbohydrate molecules.
The cycle is a cyclical process, meaning that the starting molecule is regenerated at the end,
allowing the process to continue as long as ATP and NADPH are supplied.

Key components and processes:

Carbon Fixation: The incorporation of carbon dioxide into an organic molecule.
Reduction: The conversion of 3-phosphoglycerate to glyceraldehyde-3-phosphate (G3P) using ATP
and NADPH.
Regeneration of RuBP: The regeneration of ribulose-1,5-bisphosphate (RuBP), the starting molecule
of the cycle.
Glucose Synthesis: The combination of G3P molecules to form glucose and other carbohydrates.



Chapter 2: Cellular Respiration: Harvesting Energy
from Food

Cellular respiration is the process by which cells break down glucose and other organic molecules to
release energy stored within their chemical bonds. This energy is then used to synthesize ATP, the
primary energy currency of the cell. Cellular respiration can be aerobic (requiring oxygen) or
anaerobic (not requiring oxygen). We will focus on aerobic respiration, the most efficient pathway
for energy production. Aerobic respiration occurs in three main stages: glycolysis, the Krebs cycle
(citric acid cycle), and oxidative phosphorylation.

2.1 Glycolysis: Breaking Down Glucose

Glycolysis, meaning "sugar splitting," occurs in the cytoplasm and is the first step in both aerobic
and anaerobic respiration. In this process, glucose is broken down into two molecules of pyruvate, a
three-carbon compound. This process generates a small amount of ATP and NADH.

Key components and processes:

Phosphorylation: The addition of phosphate groups to glucose, activating it for further breakdown.
Cleavage: The splitting of the six-carbon glucose molecule into two three-carbon molecules.
Oxidation: The removal of electrons from the three-carbon molecules, generating NADH.
ATP Synthesis: The production of ATP through substrate-level phosphorylation.

2.2 Krebs Cycle (Citric Acid Cycle): Further Oxidation and
Energy Release

The Krebs cycle, occurring in the mitochondrial matrix, further oxidizes the pyruvate molecules from
glycolysis. The pyruvate is first converted to acetyl-CoA, which then enters the cycle. During the
cycle, carbon dioxide is released, and more NADH and FADH2 (flavin adenine dinucleotide) are
generated. These electron carriers will be crucial in the next stage. A small amount of ATP is also
produced through substrate-level phosphorylation.

Key components and processes:

Acetyl-CoA Formation: The conversion of pyruvate to acetyl-CoA.
Citric Acid Formation: The combination of acetyl-CoA and oxaloacetate to form citric acid.
Oxidation Reactions: A series of oxidation reactions that release carbon dioxide and generate NADH
and FADH2.
ATP Synthesis: The production of ATP through substrate-level phosphorylation.



2.3 Oxidative Phosphorylation: Electron Transport Chain and
Chemiosmosis

Oxidative phosphorylation, occurring in the inner mitochondrial membrane, is the most efficient
stage of cellular respiration. The NADH and FADH2 generated in the previous stages donate
electrons to the electron transport chain, a series of protein complexes embedded in the inner
mitochondrial membrane. As electrons move down the chain, protons are pumped across the
membrane, creating a proton gradient. This gradient drives ATP synthesis through chemiosmosis, a
process where protons flow back across the membrane through ATP synthase, generating a large
amount of ATP. Oxygen acts as the final electron acceptor, forming water.

Key components and processes:

Electron Transport Chain: A series of protein complexes that transfer electrons, generating a proton
gradient.
Proton Gradient: The difference in proton concentration across the inner mitochondrial membrane.
Chemiosmosis: The flow of protons through ATP synthase, driving ATP synthesis.
Oxygen as Final Electron Acceptor: The acceptance of electrons by oxygen, forming water.

Chapter 3: The Interconnectedness of Photosynthesis
and Cellular Respiration

Photosynthesis and cellular respiration are not isolated processes but rather two interconnected
halves of a larger cycle. Photosynthesis captures solar energy and converts it into chemical energy
in the form of glucose, while cellular respiration releases this energy, making it available for cellular
work. The products of one process serve as the reactants for the other. Oxygen produced during
photosynthesis is used in cellular respiration, and the carbon dioxide released during cellular
respiration is used in photosynthesis. This intricate relationship sustains life on Earth, maintaining
the balance of atmospheric gases and driving the flow of energy through ecosystems. The
interconnectedness highlights the elegant efficiency of biological systems and underscores the
fundamental importance of both processes in maintaining life.

Chapter 4: Visual Aids and Diagrams

This chapter includes a series of clear, well-labeled diagrams illustrating the key steps of both
photosynthesis and cellular respiration. These diagrams will serve as a visual reinforcement of the
concepts explained in the previous chapters, providing a readily accessible reference for students.
Diagrams will show the location of processes within the cell (chloroplast and mitochondria), the flow
of electrons, and the key molecules involved in each step.



Conclusion: The Foundation of Life

Understanding photosynthesis and cellular respiration is fundamental to grasping the complexities
of life. These processes are the cornerstones of energy flow in all living organisms, shaping
ecosystems and driving the biosphere's intricate web of interactions. This ebook aimed to provide a
clear, concise, and visually engaging exploration of these vital processes, equipping you with a solid
foundation in biological energy metabolism. Remember that mastering these concepts requires
consistent effort and practice. By integrating this knowledge with further study and exploration,
you'll gain a deeper appreciation for the remarkable beauty and efficiency of life itself.

---

FAQs

1. What is the overall equation for photosynthesis? 6CO₂ + 6H₂O + Light Energy → C₆H₁₂O₆ + 6O₂

2. What is the overall equation for cellular respiration? C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + ATP

3. Where does photosynthesis occur? In chloroplasts, specifically within the thylakoid membranes
(light-dependent reactions) and stroma (light-independent reactions).

4. Where does cellular respiration occur? Primarily in mitochondria, with glycolysis occurring in the
cytoplasm.

5. What is the role of ATP in both processes? ATP is the energy currency of the cell, providing
energy for various cellular processes. It's produced in both photosynthesis and cellular respiration.

6. What is the role of NADPH in photosynthesis? NADPH is an electron carrier, providing reducing
power for the Calvin cycle.

7. What is the role of NADH and FADH2 in cellular respiration? These are electron carriers that
donate electrons to the electron transport chain, generating ATP.

8. What is the difference between aerobic and anaerobic respiration? Aerobic respiration requires
oxygen, while anaerobic respiration does not. Aerobic respiration produces significantly more ATP.

9. How are photosynthesis and cellular respiration interconnected? The products of one process are
the reactants of the other, forming a continuous cycle of energy exchange.

Related Articles:



1. The Chloroplast: The Powerhouse of Photosynthesis: A detailed exploration of the chloroplast's
structure and function.

2. The Mitochondria: The Energy Factory of the Cell: A deep dive into the structure and function of
mitochondria in cellular respiration.

3. Glycolysis: The First Step in Energy Harvesting: A focused examination of glycolysis, its steps, and
its significance.

4. The Krebs Cycle: A Detailed Look at the Citric Acid Cycle: A comprehensive explanation of the
Krebs cycle, including its steps and significance.

5. Oxidative Phosphorylation: The Electron Transport Chain and Chemiosmosis: A thorough
explanation of oxidative phosphorylation, including the electron transport chain and ATP synthesis.

6. Photosynthesis and Climate Change: Examining the impact of climate change on photosynthesis
and its consequences.

7. Cellular Respiration and Exercise: Exploring the role of cellular respiration in energy production
during physical activity.

8. Anaerobic Respiration: Fermentation and its Applications: A look at anaerobic respiration,
including different types of fermentation.

9. Comparing and Contrasting Photosynthesis and Chemosynthesis: A comparative analysis of these
two essential energy-acquiring processes.
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scientific knowledge and scientific ways of thinking for personal and social purposes. Its



recommendations for educational reform downplay traditional subject categories and instead
highlight the connections between them. It also emphasizes ideas and thinking skills over the
memorization of specialized vocabulary. For instance, basic scientific literacy means knowing that
the chief function of living cells is assembling protein molecules according to the instructions coded
in DNA molecules, but does not mean necessarily knowing the terms ribosome or deoxyribonucleic
acid. Science, mathematics, and technology will be at the center of the radical changes in the nature
of human existence that will occur during the next life span; therefore, preparing today's children
for tomorrow's world must entail a solid education in these areas. Science for All Americans will help
pave the way for the necessary reforms in America's schools.
  diagram of cellular respiration and photosynthesis: Molecular Biology of Photosynthesis
Govindjee, Hans J. Bohnert, W. Bottomley, D.A. Bryant, John E. Mullet, W.L. Ogren, Himadri Pakrasi,
C.R. Somerville, 2012-12-06 Molecular biology, particularly molecular genetics, is among the newest
and most powerful approach in modern photosynthesis research. Development of molecular biology
techniques has provided new methods to solve old problems in many biological disciplines.
Molecular biology has its greatest potential for contribution when applied in combination with other
disciplines, to focus not just on genes and molecules, but on the complex interaction between them
and the biochemical pathways in the whole organism. Photosynthesis is surely the best studied
research area in plant biology, making this field the foremost candidate for successfully employing
molecular genetic techniques. Already, the success of molecular biology in photosynthesis has been
nothing short of spectacular. Work performed over the last few years, much of which is sum marized
in this volume, stands in evidence. Techniques such as site-specific mutagenesis have helped us in
examining the roles of individual protein domains in the function of multiunit complexes such as the
enzyme ribulose-l ,5-bisphos phate carboxylase/oxygenase (RUBISCO) and the oxygen evolving photo
system (the photosystem II). The techniques of molecular biology have been very important in
advancing the state of knowledge of the reaction center from the photosynthetic bacteria whose
structure has been elegantly deduced by H. Michel and 1. Deisenhofer from the X-ray studies of its
crystals.
  diagram of cellular respiration and photosynthesis: Making Sense of Secondary Science
Rosalind Driver, Peter Rushworth, Ann Squires, Valerie Wood-Robinson, 2005-11-02 When children
begin secondary school they already have knowledge and ideas about many aspects of the natural
world from their experiences both in primary classes and outside school. These ideas, right or
wrong, form the basis of all they subsequently learn. Research has shown that teaching is unlikely to
be effective unless it takes into account the position from which the learner starts. Making Sense of
Secondary Science provides a concise and accessible summary of the research that has been done
internationally in this area. The research findings are arranged in three main sections: * life and
living processes * materials and their properties * physical processes. Full bibliographies in each
section allow interested readers to pursue the themes further. Much of this material has hitherto
been available only in limited circulation specialist journals or in unpublished research. Its
publication in this convenient form will be welcomed by all researchers in science education and by
practicing science teachers continuing their professional development, who want to deepen their
understanding of how their children think and learn.
  diagram of cellular respiration and photosynthesis: Mitochondrial Replacement
Techniques National Academies of Sciences, Engineering, and Medicine, Institute of Medicine,
Board on Health Sciences Policy, Committee on the Ethical and Social Policy Considerations of
Novel Techniques for Prevention of Maternal Transmission of Mitochondrial DNA Diseases,
2016-04-17 Mitochondrial replacement techniques (MRTs) are designed to prevent the transmission
of mitochondrial DNA (mtDNA) diseases from mother to child. While MRTs, if effective, could satisfy
a desire of women seeking to have a genetically related child without the risk of passing on mtDNA
disease, the technique raises significant ethical and social issues. It would create offspring who have
genetic material from two women, something never sanctioned in humans, and would create
mitochondrial changes that could be heritable (in female offspring), and therefore passed on in



perpetuity. The manipulation would be performed on eggs or embryos, would affect every cell of the
resulting individual, and once carried out this genetic manipulation is not reversible. Mitochondrial
Replacement Techniques considers the implications of manipulating mitochondrial content both in
children born to women as a result of participating in these studies and in descendants of any female
offspring. This study examines the ethical and social issues related to MRTs, outlines principles that
would provide a framework and foundation for oversight of MRTs, and develops recommendations to
inform the Food and Drug Administration's consideration of investigational new drug applications.
  diagram of cellular respiration and photosynthesis: Handbook of Photosynthesis
Mohammad Pessarakli, 2018-09-03 Since the publication of the previous editions of the Handbook of
Photosynthesis, many new ideas on photosynthesis have emerged in the past decade that have
drawn the attention of experts and researchers on the subject as well as interest from individuals in
other disciplines. Updated to include 37 original chapters and making extensive revisions to the
chapters that have been retained, 90% of the material in this edition is entirely new. With
contributions from over 100 authors from around the globe, this book covers the most recent
important research findings. It details all photosynthetic factors and processes under normal and
stressful conditions, explores the relationship between photosynthesis and other plant physiological
processes, and relates photosynthesis to plant production and crop yields. The third edition also
presents an extensive new section on the molecular aspects of photosynthesis, focusing on
photosystems, photosynthetic enzymes, and genes. New chapters on photosynthesis in lower and
monocellular plants as well as in higher plants are included in this section. The book also addresses
growing concerns about excessive levels and high accumulation rates of carbon dioxide due to
industrialization. It considers plant species with the most efficient photosynthetic pathways that can
help improve the balance of oxygen and carbon dioxide in the atmosphere. Completely overhauled
from its bestselling predecessors, the Handbook of Photosynthesis, Third Edition provides a nearly
entirely new source on the subject that is both comprehensive and timely. It continues to fill the
need for an authoritative and exhaustive resource by assembling a global team of experts to provide
thorough coverage of the subject while focusing on finding solutions to relevant contemporary issues
related to the field.
  diagram of cellular respiration and photosynthesis: Climate Change and Terrestrial
Ecosystem Modeling Gordon Bonan, 2019-02-21 Provides an essential introduction to modeling
terrestrial ecosystems in Earth system models for graduate students and researchers.
  diagram of cellular respiration and photosynthesis: Evolution of Metabolic Pathways R.
Ibrahim, L. Varin, V. De Luca, John Romeo, 2000-09-15 The past decade has seen major advances in
the cloning of genes encoding enzymes of plant secondary metabolism. This has been further
enhanced by the recent project on the sequencing of the Arabidopsis genome. These developments
provide the molecular genetic basis to address the question of the Evolution of Metabolic Pathways.
This volume provides in-depth reviews of our current knowledge on the evolutionary origin of plant
secondary metabolites and the enzymes involved in their biosynthesis. The chapters cover five major
topics: 1. Role of secondary metabolites in evolution; 2. Evolutionary origins of polyketides and
terpenes; 3. Roles of oxidative reactions in the evolution of secondary metabolism; 4. Evolutionary
origin of substitution reactions: acylation, glycosylation and methylation; and 5. Biochemistry and
molecular biology of brassinosteroids.
  diagram of cellular respiration and photosynthesis: Preparing for the Biology AP Exam
Neil A. Campbell, Jane B. Reece, Fred W. Holtzclaw, Theresa Knapp Holtzclaw, 2009-11-03 Fred and
Theresa Holtzclaw bring over 40 years of AP Biology teaching experience to this student manual.
Drawing on their rich experience as readers and faculty consultants to the College Board and their
participation on the AP Test Development Committee, the Holtzclaws have designed their resource
to help your students prepare for the AP Exam. Completely revised to match the new 8th edition of
Biology by Campbell and Reece. New Must Know sections in each chapter focus student attention on
major concepts. Study tips, information organization ideas and misconception warnings are
interwoven throughout. New section reviewing the 12 required AP labs. Sample practice exams. The



secret to success on the AP Biology exam is to understand what you must know and these
experienced AP teachers will guide your students toward top scores!
  diagram of cellular respiration and photosynthesis: Plant Cell Organelles J Pridham,
2012-12-02 Plant Cell Organelles contains the proceedings of the Phytochemical Group Symposium
held in London on April 10-12, 1967. Contributors explore most of the ideas concerning the
structure, biochemistry, and function of the nuclei, chloroplasts, mitochondria, vacuoles, and other
organelles of plant cells. This book is organized into 13 chapters and begins with an overview of the
enzymology of plant cell organelles and the localization of enzymes using cytochemical techniques.
The text then discusses the structure of the nuclear envelope, chromosomes, and nucleolus, along
with chromosome sequestration and replication. The next chapters focus on the structure and
function of the mitochondria of higher plant cells, biogenesis in yeast, carbon pathways, and energy
transfer function. The book also considers the chloroplast, the endoplasmic reticulum, the Golgi
bodies, and the microtubules. The final chapters discuss protein synthesis in cell organelles;
polysomes in plant tissues; and lysosomes and spherosomes in plant cells. This book is a valuable
source of information for postgraduate workers, although much of the material could be used in
undergraduate courses.
  diagram of cellular respiration and photosynthesis: Photosynthetic Prokaryotes Nicholas
H. Mann, Noel G. Carr, 2012-11-29 Considers the features common to bacteria that need light to
grow, focusing on those features important in nature and useful in industrial applications. Because
the species are scattered across the taxonomic chart, they have little in common except the
physiology of photosynthesis and ecological dis
  diagram of cellular respiration and photosynthesis: Cell Organelles Reinhold G. Herrmann,
2012-12-06 The compartmentation of genetic information is a fundamental feature of the eukaryotic
cell. The metabolic capacity of a eukaryotic (plant) cell and the steps leading to it are
overwhelmingly an endeavour of a joint genetic cooperation between nucleus/cytosol, plastids, and
mitochondria. Alter ation of the genetic material in anyone of these compartments or exchange of
organelles between species can seriously affect harmoniously balanced growth of an organism.
Although the biological significance of this genetic design has been vividly evident since the
discovery of non-Mendelian inheritance by Baur and Correns at the beginning of this century, and
became indisputable in principle after Renner's work on interspecific nuclear/plastid hybrids
(summarized in his classical article in 1934), studies on the genetics of organelles have long suffered
from the lack of respectabil ity. Non-Mendelian inheritance was considered a research sideline~ifnot
a freak~by most geneticists, which becomes evident when one consults common textbooks. For
instance, these have usually impeccable accounts of photosynthetic and respiratory energy
conversion in chloroplasts and mitochondria, of metabolism and global circulation of the biological
key elements C, N, and S, as well as of the organization, maintenance, and function of nuclear
genetic information. In contrast, the heredity and molecular biology of organelles are generally
treated as an adjunct, and neither goes as far as to describe the impact of the integrated genetic
system.
  diagram of cellular respiration and photosynthesis: Photosynthesis David W. Lawlor, 1993
Provides a simplified description of the partial process of photosynthesis at the molecular, organelle,
cell and organ levels of organization in plants, which contribute to the complete process. It surveys
effects of global environmental change, carbon dioxide enrichment and ozone depletion.
  diagram of cellular respiration and photosynthesis: Discoveries in Photosynthesis
Govindjee, J.T. Beatty, H. Gest, J.F. Allen, 2006-07-15 Life Is Bottled Sunshine [Wynwood Reade,
Martyrdom of Man, 1924]. This inspired phrase is a four-word summary of the significance of
photosynthesis for life on earth. The study of photosynthesis has attracted the attention of a legion
of biologists, biochemists, chemists and physicists for over 200 years. Discoveries in Photosynthesis
presents a sweeping overview of the history of photosynthesis investigations, and detailed accounts
of research progress in all aspects of the most complex bioenergetic process in living organisms.
Conceived of as a way of summarizing the history of research advances in photosynthesis as of



millennium 2000, the book evolved into a majestic and encyclopedic saga involving all of the basic
sciences. The book contains 111 papers, authored by 132 scientists from 19 countries. It includes
overviews; timelines; tributes; minireviews on excitation energy transfer, reaction centers, oxygen
evolution, light-harvesting and pigment-protein complexes, electron transport and ATP synthesis,
techniques and applications, biogenesis and membrane architecture, reductive and assimilatory
processes, transport, regulation and adaptation, Genetics, and Evolution; laboratories and national
perspectives; and retrospectives that end in a list of photosynthesis symposia, books and
conferences. Informal and formal photographs of scientists make it a wonderful book to have. This
book is meant not only for the researchers and graduate students, but also for advanced
undergraduates in Plant Biology, Microbiology, Cell Biology, Biochemistry, Biophysics and History of
Science.
  diagram of cellular respiration and photosynthesis: Photosynthesis and Respiration William
G. Hopkins, 2006 Follows the flow of sun energy in plants from photosynthesis through
respiration.--Source other than the Library of Congress.
  diagram of cellular respiration and photosynthesis: Molecular Mechanisms of
Photosynthesis Robert E. Blankenship, 2014-05-05 With the clear writing and accessible approach
that have made it the authoritative introduction to the field of molecular photosynthesis, this fully
revised and updated edition now offers students and researchers cutting-edge topical coverage of
bioenergy applications and artificial photosynthesis; advances in biochemical and genetic methods;
as well as new analytical techniques. Chapters cover the origins and evolution of photosynthesis;
carbon metabolism; photosynthetic organisms and organelles; and the basic principles of
photosynthetic energy storage. The book's website includes downloadable PowerPoint slides.
  diagram of cellular respiration and photosynthesis: The Adipose Organ Saverio Cinti, 1999
  diagram of cellular respiration and photosynthesis: Sci-Book Aaron D. Isabelle,
2017-12-06 A “Sci-Book” or “Science Notebook” serves as an essential companion to the science
curriculum supplement, STEPS to STEM. As students learn key concepts in the seven “big ideas” in
this program (Electricity & Magnetism; Air & Flight; Water & Weather; Plants & Animals; Earth &
Space; Matter & Motion; Light & Sound), they record their ideas, plans, and evidence. There is
ample space for students to keep track of their observations and findings, as well as a section to
reflect upon the use of “Science and Engineering Practices” as set forth in the Next Generation
Science Standards (NGSS). Using a science notebook is reflective of the behavior of scientists. One
of the pillars of the Nature of Science is that scientists must document their work to publish their
research results; it is a necessary part of the scientific enterprise. This is important because STEPS
to STEM is a program for young scientists who learn within a community of scientists. Helping
students to think and act like scientists is a critical feature of this program. Students learn that they
need to keep a written record if they are to successfully share their discoveries and curiosities with
their classmates and with the teacher. Teachers should also model writing in science to help instill a
sense of purpose and pride in using and maintaining a Sci-Book. Lastly, students’ documentation can
serve as a valuable form of authentic assessment; teachers can utilize Sci-Books to monitor the
learning process and the development of science skills.
  diagram of cellular respiration and photosynthesis: Essential Cell Biology Bruce Alberts,
Dennis Bray, Karen Hopkin, Alexander D Johnson, Julian Lewis, Martin Raff, Keith Roberts, Peter
Walter, 2015-01-01 Essential Cell Biology provides a readily accessible introduction to the central
concepts of cell biology, and its lively, clear writing and exceptional illustrations make it the ideal
textbook for a first course in both cell and molecular biology. The text and figures are easy-to-follow,
accurate, clear, and engaging for the introductory student. Molecular detail has been kept to a
minimum in order to provide the reader with a cohesive conceptual framework for the basic science
that underlies our current understanding of all of biology, including the biomedical sciences. The
Fourth Edition has been thoroughly revised, and covers the latest developments in this fast-moving
field, yet retains the academic level and length of the previous edition. The book is accompanied by a
rich package of online student and instructor resources, including over 130 narrated movies, an



expanded and updated Question Bank. Essential Cell Biology, Fourth Edition is additionally
supported by the Garland Science Learning System. This homework platform is designed to evaluate
and improve student performance and allows instructors to select assignments on specific topics and
review the performance of the entire class, as well as individual students, via the instructor
dashboard. Students receive immediate feedback on their mastery of the topics, and will be better
prepared for lectures and classroom discussions. The user-friendly system provides a convenient
way to engage students while assessing progress. Performance data can be used to tailor classroom
discussion, activities, and lectures to address students’ needs precisely and efficiently. For more
information and sample material, visit http://garlandscience.rocketmix.com/.
  diagram of cellular respiration and photosynthesis: Mitochondrial Bioenergetics Carlos
M. Palmeira, António J. Moreno, 2011-11-09 Increasing interest in mitochondrial bioenergetics is
being driven by the impact of drug and environmental chemical-induced disturbances of
mitochondrial function as well as hereditary deficiencies and the progressive deterioration of
bioenergetic performance with age. These initiatives have fostered the investigation of genetic and
environmental influences on bioenergetics. In Mitochondrial Bioenergetics: Methods and Protocols,
researchers in the field detail the practical principles and assays designed to derive quantitative
assessment of each set of parameters that reflect different aspects of mitochondrial bioenergetics.
Written in the highly successful Methods in Molecular BiologyTM series format, chapters include
introductions to their respective topics, lists of the necessary materials and reagents, step-by-step,
readily reproducible laboratory protocols, and key tips on troubleshooting and avoiding known
pitfalls Authoritative and practical, Mitochondrial Bioenergetics: Methods and Protocols helps
elevate the quality and rate of investigative discoveries regarding disease states associated with
environmental or genetic influences on mitochondrial bioenergetics.
  diagram of cellular respiration and photosynthesis: Cell Biology by the Numbers Ron Milo,
Rob Phillips, 2015-12-07 A Top 25 CHOICE 2016 Title, and recipient of the CHOICE Outstanding
Academic Title (OAT) Award. How much energy is released in ATP hydrolysis? How many mRNAs
are in a cell? How genetically similar are two random people? What is faster, transcription or
translation?Cell Biology by the Numbers explores these questions and dozens of others provid
  diagram of cellular respiration and photosynthesis: Plant Biochemistry Caroline Bowsher,
Martin Steer, Alyson Tobin, 2008-04-01 Plant Biochemistry 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 follows another.
These maps emphasize the dynamism and fl exibility of the plant in the face of environmental
challenges. The unique and wide-ranging approach of this book emphasizes the importance of
teaching and learning pathways within the framework of what the pathway does and why it is
needed. Plant Biochemistry is invaluable to undergraduate students who wish to gain insight into the
relevance of plant biochemistry to humans and animals. It is an ideal reference text for graduates
and researchers.
  diagram of cellular respiration and photosynthesis: Postharvest Physiology and
Biochemistry of Fruits and Vegetables Elhadi M. Yahia, Armando Carrillo-Lopez, 2018-10-31
Postharvest Physiology and Biochemistry of Fruits and Vegetables presents an updated, interrelated
and sequenced view of the contribution of fruits and vegetables on human health, their aspects of
plant metabolism, physical and chemical/compositional changes during the entire fruit development
lifecycle, the physiological disorders and biochemical effects of modified/controlled atmospheres,
and the biotechnology of horticultural crops. The book is written specifically for those interested in
preharvest and postharvest crop science and the impact of physiological and biochemical changes on
their roles as functional foods. - Deals with the developmental aspects of the lifecycle in whole fruits
- Describes issues, such as the morphology and anatomy of fruits, beginning with the structural
organization of the whole plant and explaining the fruit structure and its botanical classification -
Addresses biotechnological concepts that control firmness, quality and the nutritional value of fruits
  diagram of cellular respiration and photosynthesis: Inorganic Plant Nutrition A. Läuchli,



R.L. Bieleski, 2012-12-06 The first book bearing the title of this volume, Inorganic Plant Nutrition,
was written by D. R. HOAGLAND of the University of California at Berkeley. As indicated by its
extended title, Lectures on the Inorganic Nutrition of Plants, it is a collection of lectures - the JOHN
M. PRATHER lectures, which he was invited in 1942 to give. at Harvard University and presented
there between April 10 and 23 of that year - 41 years before the publication of the present volume.
They were not originally intended for publication but fortunately HOAGLAND was persuaded to
publish them; the book appeared in 1944. It might at first blush seem inappropriate to draw
comparisons between a book embodying a set of lectures by a single author and an encyclopedic
volume with no less than 37 contributors. But HOAGLAND'S book was a compre hensive account of
the state of this science in his time, as the present volume is for ours. It was then still possible for
one person, at least for a person of HOAGLAND'S intellectual breadth and catholicity of interests, to
encompass many major areas of the entire field, from the soil substrate to the metabolic roles of
nitrogen, potassium, and other nutrients, and from basic scientific topics to the application of plant
nutritional research in solving problems encountered in the field.
  diagram of cellular respiration and photosynthesis: The Carbon Farming Solution Eric
Toensmeier, 2016-02-22 With carbon farming, agriculture ceases to be part of the climate problem
and becomes a critical part of the solution This book is the toolkit for making the soil itself a sponge
for carbon. It’s a powerful vision.—Bill McKibben The Carbon Farming Solution is a book we will
look back upon decades from now and wonder why something so critically relevant could have been
so overlooked until that time. . . . [It] describes the foundation of the future of civilization.—Paul
Hawken In this groundbreaking book, Eric Toensmeier argues that agriculture—specifically, the
subset of practices known as carbon farming—can, and should be, a linchpin of a global climate
solutions platform. Carbon farming is a suite of agricultural practices and crops that sequester
carbon in the soil and in above-ground biomass. Combined with a massive reduction in fossil fuel
emissions—and in concert with adaptation strategies to our changing environment— carbon farming
has the potential to bring us back from the brink of disaster and return our atmosphere to the magic
number of 350 parts per million of carbon dioxide. Toensmeier’s book is the first to bring together
these powerful strategies in one place. Includes in-depth analysis of the available research. Carbon
farming can take many forms. The simplest practices involve modifications to annual crop
production. Although many of these modifications have relatively low sequestration potential, they
are widely applicable and easily adopted, and thus have excellent potential to mitigate climate
change if practiced on a global scale. Likewise, grazing systems such as silvopasture are easily
replicable, don’t require significant changes to human diet, and—given the amount of agricultural
land worldwide that is devoted to pasture—can be important strategies in the carbon farming
arsenal. But by far, agroforestry practices and perennial crops present the best opportunities for
sequestration. While many of these systems are challenging to establish and manage, and would
require us to change our diets to new and largely unfamiliar perennial crops, they also offer huge
potential that has been almost entirely ignored by climate crusaders. Many of these carbon farming
practices are already implemented globally on a scale of millions of hectares. These are not minor or
marginal efforts, but win-win solutions that provide food, fodder, and feedstocks while fostering
community self-reliance, creating jobs, protecting biodiversity, and repairing degraded land—all
while sequestering carbon, reducing emissions, and ultimately contributing to a climate that will
remain amenable to human civilization. Just as importantly to a livable future, these crops and
practices can contribute to broader social goals such as women’s empowerment, food sovereignty,
and climate justice. The Carbon Farming Solution is—at its root—a toolkit and the most complete
collection of climate-friendly crops and practices currently available. With this toolkit, farmers,
communities, and governments large and small, can successfully launch carbon farming projects
with the most appropriate crops and practices to their climate, locale, and socioeconomic needs.
Toensmeier’s ultimate goal is to place carbon farming firmly in the center of the climate solutions
platform, alongside clean solar and wind energy. With The Carbon Farming Solution, Toensmeier
wants to change the discussion, impact policy decisions, and steer mitigation funds to the research,



projects, and people around the world who envision a future where agriculture becomes the
protagonist in this fraught, urgent, and unprecedented drama of our time. Citizens, farmers, and
funders will be inspired to use the tools presented in this important book to transform degraded
lands around the world into productive carbon-storing landscapes.
  diagram of cellular respiration and photosynthesis: Photosynthesis in Algae Anthony W. D.
Larkum, S. Douglas, John A. Raven, 2012-12-06 This book introduces the reader to algal diversity as
currently understood and then traces the photosynthetic structures and mechanisms that contribute
so much to making the algae unique. Indeed the field is now so large that no one expert can hope to
cover it all. The 19 articles are each written by experts in their area; ranging over all the essential
aspects and making for a comprehensive coverage of the whole field. Important developments in
molecular biology, especially transformation mutants in Chlamydomonas, are dealt with, as well as
areas important to global climate change, carbon dioxide exchange, light harvesting, energy
transduction, biotechnology and many others. The book is intended for use by graduate students and
beginning researchers in the areas of molecular and cell biology, integrative biology, plant biology,
biochemistry and biophysics, biotechnology, global ecology, and phycology.
  diagram of cellular respiration and photosynthesis: Visualizing Microbiology Rodney P.
Anderson, Linda Young, 2017-08-14 Visualizing Microbiology, 1st Edition provides an introduction to
microbiology for students who require the basic fundamentals of microbiology as a requirement for
their major or course of study. The unique visual pedagogy of the Visualizing series provides a
powerful combination of content, visuals, multimedia and videos ideal for microbiology. A dynamic
learning platform encouraging engagement with real clinical content, Visualizing Microbiology also
brings the narrative to life with integrated multimedia helping students see and understand the
unseen in the world of microbiology.
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