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Algae, including cyanobacteria, are in the spotlight today for a number of
reasons; firstly it has become abundantly clear over recent years that algae have
been neglected in terms of basic research and that knowledge gap is being
rapidly closed with the establishment of some surprising discoveries, such as the
presence of Near-Infra-Red-Absorbing cyanobacteria and a wealth of natural
products; secondly molecular approaches have provided a wealth of approaches
to genetically modify algae and produce value-added products; thirdly it has
become clear just how important, marine phytoplankton is to global carbon
capture and the production of food globally; and fourthly, it has also become clear
that algae present unparalleled opportunities to generate biofuels in a sustainable
and non-polluting way. This volume presents 15 chapters by world experts on
their subjects, ranging from reviews of algal diversity and genetics to in-depth
reviews of special algal groups such as diatoms (which account for over 30% of
marine carbon capture). Other chapters chart the ways in which this carbon
capture occurs or how there are a multiplicity of ways in which algae intercept
sun light and deploy this energy for carbon capture. A fascinating aspect here is
the way in which sun light is harvested. A special chapter is devoted to the very
recent and exciting possibility that algae use coherent light energy transformation
to enhance the efficiency of light capture, an aspect of quantum physics that has
implications for future developments at several levels and a variety of industries.
Just how and why algae use Chlorophyll a as the major light capture pigment is
discussed in several chapters. However, attention is also given to those
cyanobacteria, which have been found to use the special Near-Infra Red
absorbing chlorophylls mentioned above. And attention is also given to those
algae that employ phycobiliproteins to fill in the “green window”, i.e., the spectral
region from 400 – 650 nm, which is not efficiently covered by chlorophyll and
carotenoid pigments. Photoinhibition and photoprotection is the subject area of
several chapters and one which it is essential to understand a we work towards
greater efficiency of algal photosynthesis. A final chapter is devoted to
understanding the molecular basis for coral bleaching, a much-neglected area
that is essential in trying to come up with solutions to this very worrying
phenomenon, caused by global warming and ocean acidification. This is a book
for research scientists, environmentalists, planners in a range of areas including
those of marine resources, nutrient control and pollution of water bodies and that
growing body of concerned citizens interested in controlling carbon emissions
and global warming. Special attention has been given to generating a set of
articles that will be read by university students, informed laymen and all those
whose wish to understand the rapid changes that have come about in our
knowledge of algae over the past decade.
This volume contains the papers, presented during a conference, organized
jointly by the "Opzoekingsstation van Gorsem" and the "Limburgs Universitair
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Centrum", Belgium from 22 to 27 August 1982. For this third meeting, the chosen
topic was the effect of different stresses on photosynthesis. Most of the research
in this field is realized on water stress and temperature stress; this situation is
refllected in the conference programme. However, the imp- tance of the other
factors such as light, CO , salinity, anaerobiosis, was 2 also emphasized
especially during the important discussion sessions. We express our gratitude to
Drs. J. Gale, P. Jarvis, G.H. Krause, P.E. Kriedemann and P.S. Nobel for their
excellent leadership during the discussion sessions. Particular thanks are also
due to Dr. H.~i. Woolhouse who gave us an excellent inaugural address and
whose erudition largely contributed to the interest of the discussions. For the first
time in our experience of editors, we decided to use camera ready copies in
order to publish more rapidly the proceedings and at a lower price. For a lot of
reasons (among other things the bad choice of type of letter to be used and the
choice of instructions to authors which were not perfectly followed by the
authors), the technical presentation of this book will appear as non
homogeneous; we accepted this lack of homogeneity with the hope tbat the
publication time would be shorter in spite of the fact that, some authors delivered
their manuscript with delay.
All the important facts that you need to know compiled in an easy-to-understand
summary review and outline. Comprehensive document to accompany any
classroom instruction session. Use it as a handout for quick review purposes.
Contents / Page # 1 - Science of Biology 6 Biology Themes 6 Darwin's Theory of
Evolution 7 Organization of Living Things, Nature of Science 8 2 - Nature of
Molecules 10 Atoms and Chemical Bonds 10 Water 11 3 - Chemical Building
Blocks of Life 13 Carbohydrates 13 Carbon and Functional Groups 14 Nucleic
Acids and Lipids 15 Proteins 17 4 - Origin/Early History of Life 20 Cell Evolution
and Extraterrestrials 20 Life's Characteristics/Origin 22 5 - Cell Structure 25 Cell
Diversity and Cell Movement 25 Cells 26 Eukaryotic Structures 27 Prokaryotic vs
Eukaryotic Cells 30 6 - Membranes 32 Bulk/Active Transport 32 Passive
Transport 33 Phospholipid Bilayer 34 7 - Cell-Cell Interactions 37 Cell Identity 37
Receptors 38 Signaling Between/Through Cells 39 8 - Energy and Metabolism 42
ATP and Biochemical Pathways 42 Enzymes 42 Thermodynamics 44 9 - Cellular
Respiration 46 Overview of Respiration 46 Glycolysis 47 Pyruvate Oxidation,
Krebs Cycle 48 Electron Transport Chain 49 Anaerobic Respiration, Metabolism
Evolution 51 10 - Photosynthesis 53 Overview of Photosynthesis, Light
Biophysics 53 Chlorophyll, Light Reactions 54 Calvin Cycle 57 Cell Division 59
Prokaryotic Cell Division, Chromosomes 59 Cell Cycle 60 Checkpoints, Cancer
62 12 - Meiosis 64 Meiosis Overview 64 Steps of Meiosis 65 Origin of Sex 66 13
- Patterns of Inheritance 67 Mendel's Experiment 67 Mendelian Principles 68
Human Genetics 70 Genes on Chromosomes 71 14 - DNA: Genetic Material 74
Discovery of Genetic Material 74 DNA Structure 75 DNA Replication 75 Gene
Structure 77 15 - How Genes Work 79 Central Dogma, Genetic Code 79
Transcription 80 Translation 81 Gene Splicing 82 16 - Gene Technology 83
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Manipulating DNA 83 Stages of Genetic Engineering 84 Applying Genetic
Engineering 85 17 - Genomes 87 Mapping, Sequencing 87 Stages of Genetic
Engineering 88 Applying Genetic Engineering 89 18 - Control of Gene
Expression 91 Transcriptional Control, DNA Motifs 91 Prokaryotic/Eukaryotic
Gene Regulation 91 Chromatin, Post-transcription 92 19 - Cellular Mechanisms
of Development 94 Types of Development 94 Cell Movement During
Development 96 Cell Death 97 20 - Nervous System 99 Central Nervous System
99 Peripheral/Autonomic Nervous Systems 100 Brain Functions 101 Neurons,
Drugs 102 21 - Sensory Systems 105 Sensory Receptors 105 Body Position,
Hearing 106 Vision 107 22 - Endocrine System 109 Hormones 109 Pituitary
Gland 110 Other Endocrine Glands 111 23 - Sex/Reproduction 114 Fertilization,
Birth Control 114 Male Reproductive System 115 Female Reproductive System
116 24 - Circulatory/Respiratory Systems 118 Parts of Circulatory System 118
Parts of Respiratory System 119 Cardiac Cycle 121 Development of Breathing
123 25 - Immune System 125 1st and 2nd Lines of Defense 125 3rd Line of
Defense 126 Diseases, Uses of Immune System 128 26 - Renal System,
Digestive System 130 Homeostasis 130 Parts of Renal System 131 Types of
Digestion 132 Parts of Digestive System 133 Digestion Regulation 134 27 Protists, Fungi 136 Protists 136 Protist Groups 137 General Fungi Characteristics
139 Fungi Groups 140 28 - Evolution of Plants 142 Nonvascular Plants 142
Seedless Vascular Plants, Gymnosperms 143 Angiosperms 144 29 - Plant Body
145 Meristems, Tissues 145 Roots 147 Stem 148 Leaves 149 30 - Plant
Reproduction 151 Flower Formation 151 Pollination 153 Plant Asexual
Reproduction 154 31 - Plant Development 156 Early Plant Formation 156 Seed
and Fruit Formation 157 Plant Chemical Regulation 157 32 - Evolution 159
Natural Selection 159 Charles Darwin's Major Points 160 33 - Behavioral Ecology
162 Optimization 162 Mating 163 Fecundity, Selection 164 34 - Community
Ecology 165 Interactions 165 Populations 166 Niches 167
Photosynthesis is an active area of research in which many exciting
developments have taken place in the last few years. This book gives an
overview of the present understanding of all areas of molecular processes of
photosynthesis. It is based on the international literature available in the summer
of 1986 and much unpublished material. The new material contained in this book,
together with a basic framework of established concepts, provide a useful source
of reference on the biochemical and biophysical aspects of photosynthesis in
plants and bacteria. The book is written by specialists in the various areas of
photosynthesis and is useful both for workers in these areas as a source of
specialized information as well as for non-photosynthesists who want to become
informed about recent developments and basic concepts in this area.
1.The book “Science& Pedagogy” prepares for teaching examination for
(classes 6-8) 2.Guide is prepared on the basis of syllabus prescribed in CTET &
other State TETs related examination 3.Divided in 2 Main Sections giving
Chapterwise coverage to the syllabus 4.Previous Years’ Solved Papers and 5
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Practice sets are designed exactly on the latest pattern of the examination
5.More than 1500 MCQs for thorough for practice. 6.Useful for CTET, UPTET,
HTET, UTET, CGTET, and all other states TETs. Robert Stenberg once said,
“There is no Recipe to be a Great Teacher, that’s what, is unique about them”.
CTET provides you with an opportunity to make a mark as an educator while
teaching in Central Government School. Prepare yourself for the exam with
current edition of “Science and Pedagogy – Paper II” that has been developed
based on the prescribed syllabus of CTET and other State TETs related
examination. The book has been categorized under 2 Sections; Science&
Pedagogy giving clear understanding of the concepts in Chapterwise manner.
Each chapter is supplied with enough theories, illustrations and examples. With
more than 1500 MCQs help candidates for the quick of the chapters. Practice
part has been equally paid attention by providing Previous Years’ Questions
asked in CTET & TET, Practice Questions in every chapter, along with the 5
Practice Sets exactly based on the latest pattern of the Examination. Also, Latest
Solved Paper is given to know the exact Trend and Pattern of the paper. Housed
with ample number of questions for practice, it gives robust study material useful
for CTET, UPTET, HTET, UTET,CGTET, and all other states TETs. TOC Solved
Paper I & II 2021 (January), Solved Paper I 2019 (December), Solved Paper II
2019 (December), Solved Paper 2019 (July), Solved Paper 2018 (December),
Science, Pedagogy Practice Sets (1-5).
Light-Harvesting Antennas in Photosynthesis is concerned with the most
important process on earth - the harvesting of light energy by photosynthetic
organisms. This book provides a comprehensive treatment of all aspects of
photosynthetic light-harvesting antennas, from the biophysical mechanisms of
light absorption and energy transfer to the structure, biosynthesis and regulation
of antenna systems in whole organisms. It sets the great variety of antenna
pigment-protein complexes in their evolutionary context and at the same time
brings in the latest hi-tech developments. The book is unique in the degree to
which it emphasizes the integration of molecular biological, biochemical and
biophysical approaches. Overall, a well-organized, understandable, and
comprehensive volume. It will be a valuable resource for both graduate students
and their professors, and a helpful library reference book for undergraduates.
The Second International Congress on Photosynthesis Research took place in
Stresa, Italy during June 24-29, 1971; two centuries after the discovery of
Photosynthesis by Joseph Priestley in 1771. This important anniversary was
celebrated at the Congress by a learned account of Priestley's life and
fundamental discoveries given by Professor Robin HILL, F. R. S. Professor
HILL's lecture opens the first of the three volumes which contains the
contributions presented at the Congress. The manuscripts have been distributed
into three volumes. Volume I con tains contributions in the areas of primary
reactions and electron transport; Volume II ion transport and
photophosphorylation, and Volume III carbon assimilation, regulatory
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phenomena, developmental aspects, and from the two special sessions of the
Congress devoted to evolution and photorespiration. It is realized that this
division is necessarily somewhat arbitrary since many contributions relate to
more than one of the above mentioned titles. However, the large number of
contributions (over 3000 typed pages) made it impossible to publish the
proceedings in less than three volumes. The printing of these volumes and the
organization of the Congress were made possible by a contribution from the
Consigio Nazionale delle Ricerche of Italy. The generous support of the Istituto
Lombardo Acca demia di Scienze e Lettere to the publication of these
proceedings is gratefully acknowledged. The editors wish to express their
appreciation to all the scientists who contributed the results of the investigations,
for their coopera tion; and to Drs.
This book offers a broad range of general and fundamental methods that are
commonly used by plant biochemists, physiologists, and molecular biologists. It
covers the key techniques for plant bioenergetics as well as those fundamental to
plant productivity and biomass, making this an invaluable resource for scientists
working on any of the multiple aspects of photosynthesis.
The Proceedings of the 14th International Congress on Photosynthesis is a
record of the most recent advances and emerging themes in the discipline. This
volume contains over 350 contributions from some 800 participants attending the
meeting in Glasgow, UK in July 2007. These range from summary overview
presentations from plenary speakers to expanded content of posters presented
by students and their supervisors featuring the most recent achievements in
photosynthesis research. In the words of Professor Eva-Mari Aro, President of
the international Society of Photosynthesis Research 2004-7, “Having been
taken for granted for centuries, research in photosynthesis has now become a
matter of utmost importance for the future of planet Earth...Major initiatives are
underway that will use research into natural and artificial photosynthesis for
sustainable energy production....”. These volumes thus provide a glimpse of the
future, from the molecule to the biosphere
Beginning systematically with the fundamentals, the fully-updated third edition of
this popular graduate textbook provides an understanding of all the essential
elements of marine optics. It explains the key role of light as a major factor in
determining the operation and biological composition of aquatic ecosystems, and
its scope ranges from the physics of light transmission within water, through the
biochemistry and physiology of aquatic photosynthesis, to the ecological
relationships that depend on the underwater light climate. This book also
provides a valuable introduction to the remote sensing of the ocean from space,
which is now recognized to be of great environmental significance due to its
direct relevance to global warming. An important resource for graduate courses
on marine optics, aquatic photosynthesis, or ocean remote sensing; and for
aquatic scientists, both oceanographers and limnologists.
"Details all of the photosynthetic factors and processes under both normal and stressful
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conditions--covering lower and higher plants as well as related biochemistry and plant
molecular biology. Contains authoritative contributions from over 125 experts in the field from
28 countries, and includes almost 500 drawings, photographs, micrographs, tables, and
equations--reinforcing and clarifying important text material."
The activities in this book reinforce basic concepts in the study of ecology, including food
chains and webs, and different types of biomes, such as temperate, desert, and forest.
General background information, suggested activities, questions for discussion, and answers
are included.
The bib I iography includes papers in alI fields of photosynthesis researc- from studies of
model biochemical and biophysical systems of the photosynthesis mechanism to primary
production studied so-cal led growth analysis. In addition to papers devoted entirely to
photosynthesis, papers on other topics are included if they contain data on photosynthetic
activity, photorespiration, chloroplast structure, chlorophyl I and carotenoid synthesis and
destruction, etc. , or if they contain valuable methodological information (measurement of
selected environmental factors, leaf area, etc. ). In many branches it has been very difficult to
define the I imits of interest for photosynthesis researchers. This problem has arisen e. g. in
topics dealing with the transport of gases, where - in addition to the papers on C0 transfersome papers on water vapour transfer are included, these 2 being of general application. On
the other hand, many papers dealing with the anatomy and physiology of stomata have been
omitted, if the aspect of carbon dioxide or water vapour exchange has not been discussed. To
maximize the value of the bibliography the references are arranged alpha betically by author's
names, and each volume is provided with three indexes. The authors' index to this volume
contains alI names of authors, co-authors and editors. The subject index covers only primary
items chosen according to their inter est for photosynthesis researchers. In this volume its
preparation was based on the paper titles, key words and abstracts.
As editor of the two-part Volume V on photosynthesis in RUHLAND'S Encyclopedia, the
forerunner of this series published in 1960, I have been approached by the editors of the
present volume to provide a short preface. The justification for following this suggestion lies in
the great changes which have been taking place in biology in the two decades between these
publications, changes which are reflected in the new editorial plan. Twenty years ago it
appeared convenient and formally easy to consider photo synthesis as a clearly separated field
of research, which could be dealt with under two major headings: one presenting primarily
photochemical and biochemical prin ciples, the other physiological and environmental studies.
Such a partition, however, as far as aims and opinions of the authors were concerned, resulted
in a rather heterogeneous volume. Today, the tendency in experimental biology is towards a
merger of previously distinct disciplines. Biochemists and biophysicists have developed their
methods to such an extent that, over and above the analysis of individual reaction sequences,
work on the manifold interrelationships among cellular activities has become in creasingly
possible. Joining them in growing numbers are the physiologists and ecologists with their
wealth of information on activity changes in vivo and on the variability and efficiency of the
organisms concerned. Furthermore, biochemists, biophysicists and physiologists also now
share a lively interest in ultrastructure research, the results and implications of which, through
continually improving methodology, have generated important stimuli for the work in the field of
cell function.
The bibi iography includes papers in al I fields of photosynthesis research - from stu dies of
model biochemical and biophysical systems of the photosynthesis mechanism to primary
production studied by the so-called growth analysis. In addition to papers devoted entirely to
photosynthesis, papers on other topics are included if they con tain data on photosynthetic
activity, photorespiration, chloroplast structure, chlo rophyll and carotenoid synthesis and
destruction, etc., or if they contain valuable methodo I og i ca I i nformat i on (measu rement of
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se I ected env i ronmenta I factors, I eaf a rea, etc.). In many branches it has been very difficult
to define the limits of interest for photosynthesis researchers. This problem has arisen e. g. in
topics deal ing with the transport of gases, where - in addition to the papers on CO transfer some pa 2 pers on water vapour transfer are included, these being of general appl ication. On
the other hand, many papers deal ing with the anatomy and physiology of stomata have been
omitted, if the aspect of carbon dioxide or water vapour exchange has not been discussed.
This volume contains references to papers publ ished in the year 1977, and, simi larly to Vol. 7,
also addenda including references publ ished in the preceding period (i. e. 1966 - 1976). The
numbers of these additional references are labelied with an asterisk in the I ist of references.
M. GIBBS and E. LATZKO In the preface to his Experiments upon Vegetables, INGEN-Housz
wrote in 1779: "The discovery of Dr. PRIESTLEY that plants have a power of correcting bad air
. . . shows . . . that the air, spoiled and rendered noxious to animals by their breath ing in it,
serves to plants as a kind of nourishment. " INGEN-Housz then described his own experiments
in which he established that plants absorb this "nourishment" more actively in brighter sunlight.
By the turn of the eighteenth century, the "nourishment" was recognized to be CO .
Photosynthetic CO2 assimilation, the 2 major subject of this encyclopedia volume, had been
discovered. How plants assimilate the CO was a question several successive generations 2 of
investigators were unable to answer; scientific endeavor is not a discipline in which it is easy to
"put the cart before the horse". The horse, in this case, was the acquisition of radioactive
isotopes of carbon, especially 14c. The cart which followed contained the Calvin cycle,
formulated by CALVIN, BENSON and BASSHAM in the early 1950's after (a) their detection of
glycerate-3-P as the first stable product of CO fixation, (b) their discovery, and that by
HORECKER 2 and RACKER, of the COz-fixing enzyme RuBP carboxylase, and (c) the reports
by GIBBS and by ARNON of an enzyme (NADP-linked GAP dehydrogenase) capable of using
the reducing power made available from sunlight (via photo synthetic electron transport) to
reduce the glycerate-3-P to the level of sugars.
An integrated guide to photosynthesis in an environmentally dynamic context, covering all
aspects from basic concepts to methodologies.
Changes in atmospheric carbon dioxide concentrations and global climate conditions have
altered photosynthesis and plant respiration across both geologic and contemporary time
scales. Understanding climate change effects on plant carbon dynamics is critical for predicting
plant responses to future growing conditions. Furthermore, demand for biofuel, fibre and food
production is rapidly increasing with the ever-expanding global human population, and our
ability to meet these demands is exacerbated by climate change. This volume integrates
physiological, ecological, and evolutionary perspectives on photosynthesis and respiration
responses to climate change. We explore this topic in the context of modeling plant responses
to climate, including physiological mechanisms that constrain carbon assimilation and the
potential for plants to acclimate to rising carbon dioxide concentration, warming temperatures
and drought. Additional chapters contrast climate change responses in natural and agricultural
ecosystems, where differences in climate sensitivity between different photosynthetic pathways
can influence community and ecosystem processes. Evolutionary studies over past and
current time scales provide further insight into evolutionary changes in photosynthetic traits,
the emergence of novel plant strategies, and the potential for rapid evolutionary responses to
future climate conditions. Finally, we discuss novel approaches to engineering photosynthesis
and photorespiration to improve plant productivity for the future. The overall goals for this
volume are to highlight recent advances in photosynthesis and respiration research, and to
identify key challenges to understanding and scaling plant physiological responses to climate
change. The integrated perspectives and broad scope of research make this volume an
excellent resource for both students and researchers in many areas of plant science, including
plant physiology, ecology, evolution, climate change, and biotechnology. For this volume, 37
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experts contributed chapters that span modeling, empirical, and applied research on
photosynthesis and respiration responses to climate change. Authors represent the following
seven countries: Australia (6); Canada (9), England (5), Germany (2), Spain (3), and the
United States (12).
The bibl iography includes papers in all fields of photosynthesis research - from studies of
model biochemical and biophysical systems of the photosynthetic mecha~ nism to primary
production studied by the so-cal led growth analysis. In addition to papers devoted entirely to
photosynthesis, papers on other topics are included if they contain data on photosynthetic
activity, photorespiration, chloroplast structure, chlorophyll and carotenoid synthesis and
destruction, etc., or if they contain valuable methodological information (measurement of
selected environmental factors, leaf area, etc.). In many branches it has been difficult to define
the I i mits of interest for photosynthesis researchers. This problem has arisen e. g. in to pics
deal ing with the tranfer of gases, where - in addition to the papers on carbon dioxide transfer some papers on water vapour transfer are included, these being of general appl ication or
bringing new approaches. On the other hand, many papers deal ing with the anatomy and
physiology of stomata have been omitted, if the aspect of carbon dioxide or water vapour
exchange has not been discussed. This volume contains references to papers publ ished in
the year 1982, and simi larly to preceding volumes also addenda including references publ
ished in the preceding period (i. e. 1966 to 1981). The numbers of the additional references are
labelled with an asterisk (*) in the I ist of references.
The first advanced-level, single-volume treatment which spans molecular and applied studies.

Photosynthesis, Volume II: Development, Carbon Metabolism, and Plant Productivity
provides a basic understanding of photosynthesis. This book also explains how to
manipulate photosynthesis and improve the overall rate of photosynthesis of a single
plant. It focuses on the use of NADPH and ATP in bicarbonate fixation. Comprise of 16
chapters, this book covers topics beginning with the concept of photosynthesis. It
further discusses manipulating the genetics and molecular biology of the system. In
addition, it explains the biogenesis of photosynthetic apparatus, photorespiration, and
environmental regulation among others. As the chapters progress, the topics discussed
also increase in terms of technical and scientific concepts, as seen in Chapters 10 and
11. These focus on the translocation of photosynthates and leaf and canopy behavior.
The application of the knowledge about photosynthesis to plant productivity is also
discussed. A chapter is dedicated to it, including various opinions in the said subject
matter. Chapters 14 and 15 contain special topics on canopy photosynthesis and yield
in soybean, as well as the effect of bicarbonate on photosynthetic electron transport.
This book will be a reference source for researchers. It will also be an introductory book
for graduate students specializing in plant biology, biophysics, and physiology;
agronomy; and botany.
These four volumes with close to one thousand contributions are the proceedings from
the VIIIth International Congress on Photosynthesis, which was held in Stockholm,
Sweden, on August 6- 11, 1989. The site for the Congress was the campus of the
University of Stockholm. This in itself was an experiment, since the campus never
before had been used for a conference of that size. On the whole, it was a very
sucessful experiment. The outcome of a congress depends on many contributing
factors, one major such factor being the scientific vigour of the participants, and I think it
is safe to say that the pariticipants were vigourous indeed. Many exciting new fmdings
were presented and thoroughly dicussed, indoors in the discussion sessions as well as
outdoors on the lawns. For the local organizing committee it was very rewarding to
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participate in these activities, and to watch some of our younger colleagues for the first
time being subjected to the impact of a large international congress. The stimulating
effect of this event on the local research atmosphere has been substantial. As was the
case with the proceedings from both the 1983 and 1986 Congresses these proceedings
have been compiled from camera ready manuscripts, and the editing has mainly
consisted of finding the proper place for each contribution and distributing the
manuscripts into four volumes with some int~rnal logic in each. In this I have had the
invaluable help from Dr.
Antenna systems in phosynthetic procaryotes; Antenna systems in algae and higher
plants; Bacterial reaction center; photosytem I.
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