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Protists represent an immensely diverse group of organisms comprised of algae, fungi and protozoa. The nature of protistan cell surface is as diverse as the terminology that has evolved to
describe the various surface components. This terminology is defined and discussed in the opening of this book. The remaining contributions provide an up-to-date synopsis of structure,
development and function of protistan cell surfaces, including their role in taxonomy and systematics.
A translated, thoroughly revised, and updated edition of the German work. Part I presents the geographic distribution of seaweeds and seagrasses around the world, environmental factors,
floral history, and relevant paleoceanographic considerations, covered geographically. Part II covers seaweed ecophysiology, including the relationships of light, temperature, salinity, and
other abiotic factors on seaweed distribution, as well as biotic factors such as competition, herbivory, predation, and parasitism, in order to elucidate the ecophysiologic bases for the
distribution patterns examined in Part I.
Traditionally, symbiosis research has been undertaken by researchers working independently of one another and often focused on a few cases of bipartite host-symbiont interactions. New model
systems are emerging that will enable us to fill fundamental gaps in symbiosis research and theory, focusing on a broad range of symbiotic interactions and including a variety of
multicellular hosts and their complex microbial communities. In this Research Topic, we invited researchers to contribute their work on diverse symbiotic networks, since there are a large
variety of symbioses with major roles in the proper functioning of terrestrial or aquatic ecosystems, and we wished the Topic to provide a venue for communicating findings across diverse
taxonomic groups. A synthesis of recent investigations in symbiosis can impact areas such as agriculture, where a basic understanding of plant-microbe symbiosis will provide foundational
information on the increasingly important issue of nitrogen fixation; climate change, where anthropogenic factors are threatening the survival of marine symbiotic ecosystems such as coral
reefs; animal and human health, where unbalances in host microbiomes are being increasingly associated with a wide range of diseases; and biotechnology, where process optimization can be
achieved through optimization of symbiotic partnerships. Overall, our vision was to produce a volume of works that will help define general principles of symbiosis within a new conceptual
framework, in the road to finally establish symbiology as an overdue central discipline of biological science.
Algal Symbiosis
Structural Botany Physiology Genetics Taxonomy Geobotany / Fortschritte der Botanik Struktur Physiologie Genetik Systematik Geobotanik
Elements of Physical Oceanography
Intracellular space as oligogenetic ecosystem. Proceedings
Homage to Ramon Margalef, Or, Why There is Such Pleasure in Studying Nature
Symbiosis as a Source of Evolutionary Innovation
H. F. LINSKENS and J. HESLOP-HARRISON The chapters of this volume deal with intercellular interaction phenomena in plants. Collectively they provide a broad conspectus of a highly active, if greatly fragmented, research field. Certain limitations have been
imposed on the subject matter, the most impor tant being the exclusion of long-range interactions within the plant body. It is true that pervasive hormonal control systems cannot readily be demarcated from controls mediated by pheromones or informationcarrying molecules with more limited spheres of action, but consideration is given in this volume to the main classes of plant hormones and their functions only incidentally, since these are treated adequately in other volumes of this Encyclopedia series (V ume 9-11) and in numerous other texts and reviews. Similarly, certain other effects, such as those associated with nutrients and ions, are not considered in any detail. Furthermore, we have excluded intracellular interactions, and also consideration of
transport phenomena, which are treated in detail in Vol ume 3 of this Series. Other aspects of inter-cellular interaction, such as cell surface phenomena and implications of lectin-carbohydrate interactions, and plant-virus inter-relationships, are treated in
other sections of this Encyclopedia (Volumes 13B and 14B, respectively). In the volume on physiological plant pathology (Volume 4 of this series) special attention has been given to host pathogen interaction. These aspects of our subject will therefore be
excluded in the present treatise.
The oceans cover 70% of the Earth’s surface, and are critical components of Earth’s climate system. This new edition of Encyclopedia of Ocean Sciences summarizes the breadth of knowledge about them, providing revised, up to date entries as well coverage
of new topics in the field. New and expanded sections include microbial ecology, high latitude systems and the cryosphere, climate and climate change, hydrothermal and cold seep systems. The structure of the work provides a modern presentation of the
field, reflecting the input and different perspective of chemical, physical and biological oceanography, the specialized area of expertise of each of the three Editors-in-Chief. In this framework maximum attention has been devoted to making this an organic and
unified reference. Represents a one-stop. organic information resource on the breadth of ocean science research Reflects the input and different perspective of chemical, physical and biological oceanography, the specialized area of expertise of each of the
three Editors-in-Chief New and expanded sections include microbial ecology, high latitude systems and climate change Provides scientifically reliable information at a foundational level, making this work a resource for students as well as active researches
Modern methods and approaches, such as the analysis of molecular sequences to infer evolutionary relationships among organisms, have provided vast new sets of data to further our understanding ofliving organisms, but there remain enigmas in the
biological world that will keep scientists working and thinking for decades. Microorganisms by virtue of their small size and almost unbounded diversity provide ample examples of intriguing mysteries that are being challenged with all of the techniques the
modern scientific arsenal can provide. One whole arena of this battle to resolve puzzling mysteries about various microorganisms is the almost unbelievable ability of many micro-organisms to live in extreme environments. Whether the challenge is extreme
heat, cold, pressure, hyper salinity, alkalinity or acidity, some micro-organisms live now where no life might seem possible. This fascinating state of affairs is the context for this present volume edited by Joseph Seckbach. This Volume is a compilation of many
of the especially interesting questions and biological challenges that arise in the consideration of microorganisms in general and the extremophiles in particular.
A Continuum of Interaction Strategies
Co2 And Plants
Practical Application of Azolla for Rice Production
Sociobiology and Bioeconomics
Handbook of Algal Biofuels
Evolutionary Pathways and Enigmatic Algae

Oceanography and Marine Biology: an Annual Review considers basic areas of marine research, returning to them when appropriate in future volumes, and deals with subjects of special and topical importance in the field of marine biology. The thirtyseventh volume follows closely the objectives and style of the earlier well received volumes, continuing to regard marine sciences - with all their various aspects - as a unit. Physical, chemical and biological aspects of marine science are dealt with by
experts actively engaged in their own field. The series is an essential reference text for research workers and students in all fields of marine science and related subjects, and is consistently among the highest ranking impact factors for the marine
biology category of the citation indices compiled by the Institute for Scientific Education.
Owing to their importance as primary producers of energy and nutrition, algae and cyanobacteria are found as symbiotic partners across diverse lineages of prokaryotic and eukaryotic kingdoms. Algal and Cyanobacteria Symbioses presents a
compilation of recent, updated research in fields of diverse symbioses, including in marine, freshwater, and terrestrial habitats. It gives a comprehensive overview of algal and cyanobacteria symbioses, including reviews on their diversity and
information on symbiotic specificity and stress tolerance. Also covered is a review of regulatory mechanisms in the communication between symbiotic partners. The highly interdisciplinary character of this book is demonstrated through the range of
algae and cyanobacteria as energy-providing symbionts in organismal lineages which are discussed. It is a valuable source of knowledge for researchers, university lecturers, professors and students of biology and life sciences, specifically
biochemistry, mycology, cell biology and plant-microbe interactions.
Symbiotic associations are of great importance in agriculture and forestry, especially in plant nutrition and plant cultivation. This book provides an up-to-date and lucid introduction to the subject. The emphasis is on describing the variety of symbiotic
relationships and their agricultural and environmental applications.
Cyanidium caldarium (Rhodophyta) and Related Cells
The Response Of Plants To Rising Levels Of Atmospheric Carbon Dioxide
A Variety of Symbiotic Associations Between Marine Ciliates and Algae from the North Pacific Ocean
Recent Advances in Symbiosis Research: Integrative Approaches
Symbiotic Relationships as Shapers of Biodiversity
Encyclopedia of Ocean Sciences
The production of rice has increased considerably in recent years due to the release of improved varieties and the adoption of better fertilization practices. Nevertheless, the production and use of inorganic N fertilizer involves costly investments in terms of energy and transport, the need for complex manufacturing plants, as well as the
potential for environmental pollution. The use of agricultural systems that include dinitrogen fixing organisms appears to be an economically sound cultural practice. In the particular case of rice, biological nitrogen fixation by Azolla, blue-green algae (BGA), and heterotrophic microorganisms has long been recognized, in southeast Asia, as a
fertilizer for rice culture. The Azolla-Anabaena association has the unique property of being able to retain a significant amount of nitrogenase activity in the presence of combined nitrogen, making the system compatible with inorganic nitrogen fertilization. Researchers working with Azolla (N fixation) are dispersed in 2 countries of southeast
Asia, Africa, Europe and Latin America, making it difficult to share ideas, concepts and research results on a more personal basis. Considering the potential positive impact of growing rice in association with Azolla, and the lack, to date, of an international gathering of scientists dedicated to Azolla research, the First International Workshop
on "Practical Applications of Azolla for Rice Production" was organized by the University of Puerto Rico-Mayaguez Campus.
These original contributions by symbiosis biologists and evolutionary theorists address the adequacy of the prevailing neo-Darwinian concept of evolution in the light of growing evidence that hereditary symbiosis, supplemented by the gradual accumulation of heritable mutation, results in the origin of new species and morphological novelty.A
departure from mainstream biology, the idea of symbiosis--as in the genetic and metabolic interactions of the bacterial communities that became the earliest eukaryotes and eventually evolved into plants and animals--has attracted the attention of a growing number of scientists.These original contributions by symbiosis biologists and
evolutionary theorists address the adequacy of the prevailing neo-Darwinian concept of evolution in the light of growing evidence that hereditary symbiosis, supplemented by the gradual accumulation of heritable mutation, results in the origin of new species and morphological novelty. They include reports of current research on the
evolutionary consequences of symbiosis, the protracted physical association between organisms of different species. Among the issues considered are individuality and evolution, microbial symbioses, animal-bacterial symbioses, and the importance of symbiosis in cell evolution, ecology, and morphogenesis. Lynn Margulis, Distinguished
Professor of Botany at the University of Massachusetts at Amherst, is the modern originator of the symbiotic theory of cell evolution. Once considered heresy, her ideas are now part of the microbiological revolution. ContributorsPeter Atsatt, Richard C. Back, David Bermudes, Paola Bonfante-Fasolo, René Fester, Lynda J. Goff, Anne-Marie
Grenier, Ricardo Guerrero, Robert H. Haynes, Rosmarie Honegger, Gregory Hinkle, Kwang W. Jeon, Bryce Kendrick, Richard Law, David Lewis, Lynn Margulis, John Maynard Smith, Margaret J. McFall-Ngai, Paul Nardon, Kenneth H. Nealson, Kris Pirozynski, Peter W. Price, Mary Beth Saffo, Jan Sapp, Silvano Scannerini, Werner
Schwemmler, Sorin Sonea, Toomas H. Tiivel, Robert K. Trench, Russell Vetter
The theory of evolution and Neo-Darwinian biological theory extend their analysis in sociobiology from the life sciences and the animal societies to human societies. Sociobiology as a unifying theory of the social interaction within and between species has led to an integration of economic analysis into biology. The economy of nature has
become the subject of bioeconomics which in turn transferred biological analysis to the human economy. Evolution, competition, selection, and cooperation are phenomena common to the economy of nature and human economy. The inclusion of economic and cultural theory in evolution theory raises the question whether the Neo-Darwinian
Synthesis with its exclusive concern with somatic heredity is able to incorporate developmental systems of the human economy and of cultural heredity. A new synthesis of the natural and the social sciences is in the making.
Symbiosis of Plants and Microbes
Progress in Botany
Molecular Genetics of Plant-Microbe Interactions
The Prokaryotes
Aspects of Cultivation, Conversion, and Biorefinery

This volume provides a comprehensive look at the biology of plastids, the multifunctional biosynthetic factories that are unique to plants and algae. Fifty-six international experts have contributed 28 chapters that cover all aspects of this large and diverse family of
plant and algal organelles. The book is divided into five sections: (I): Plastid Origin and Development; (II): The Plastid Genome and Its Interaction with the Nuclear Genome; (III): Photosynthetic Metabolism in Plastids; (IV): Non-Photosynthetic Metabolism in
Plastids; (V): Plastid Differentiation and Response to Environmental Factors. Each chapter includes an integrated view of plant biology from the standpoint of the plastid. The book is intended for a wide audience, but is specifically designed for advanced
undergraduate and graduate students and scientists in the fields of photosynthesis, biochemistry, molecular biology, physiology, and plant biology.
Elements of Physical Oceanography is a derivative of the Encyclopedia of Ocean Sciences, 2nd Edition and serves as an important reference on current physical oceanography knowledge and expertise in one convenient and accessible source. Its selection of
articles—all written by experts in their field—focuses on ocean physics, air-sea transfers, waves, mixing, ice, and the processes of transfer of properties such as heat, salinity, momentum and dissolved gases, within and into the ocean. Elements of Physical
Oceanography serves as an ideal reference for topical research. References related articles in physical oceanography to facilitate further research Richly illustrated with figures and tables that aid in understanding key concepts Includes an introductory overview and
then explores each topic in detail, making it useful to experts and graduate-level researchers Topical arrangement makes it the perfect desk reference
For the first time a book is available devoted to cellular evolution and to the biology of Cyanidium and other enigmatic cells. Twenty international experts present their views and reviews, postulating new theories on compartmental (direct filiation) eukaryogenesis,
discussing the endosymbiotic hypothesis, and providing conceptions on molecular RNA and protein sequences of genes for phylogenetic applications. The book contains exclusive reports on additional species (newly discovered) of the Cyanidium group. Special
attention is given to the red algae and other enigmatic/unicellular algae including Nanochlorum eucaryotum (a green alga with minimal eukaryotic characteristics). The mystifying taxon of Glaucocystophyta (containing Cyanophora paradoxa -- the endosymbiotic
`guinea pig' with cyanelles/host special relationships) is examined. For biologists, post/graduate students in biology, and anyone seriously interested in algae, evolution, cytology, biochemistry and questions of nucleated cell differentiation or cellular endosymbiosis.
The Theory of Evolution in Biological and Economic Theory
Vol. 1: Symbiotic Associations, Biotechnology, Applied Microbiology
Proceedings of the Sixth International Congress of Parasitology
An Introduction to Phycology
Proceedings of an International Workshop, Mayaguez, Puerto Rico, November 17–19, 1982
Algae and Element Cycling in Wetlands
New Scientist magazine was launched in 1956 "for all those men and women who are interested in scientific discovery, and in its industrial, commercial and social consequences". The brand's mission is no different today - for its consumers, New Scientist reports, explores
and interprets the results of human endeavour set in the context of society and culture.
Symbiosis is the fourth volume in the series Cellular Origin and Life in Extreme Habitats (COLE). Fifty experts, from over a dozen countries, review their current studies on different approaches to these phenomena. The chapters present various aspects of symbiosis from gene
transfer, morphological features, and biodiversity to individual organisms sharing mutual cellular habitats. The origin of the eukaryotic phase is discussed with emphasis on cyanelles, H syntrophy, N2 fixation, and S-based symbiosis (as well as the origin of mitochondrion,
chloroplast, and nucleus). All members of the three domains of life are presented for sharing symbiotic associations. This volume brings the concept of living together as `One plus One (plus One) equals One.' The purpose of this book is to introduce the teacher, researcher,
scholar, and student as well as the open-minded and science-oriented reader to the global importance of this association.
This text presents the subject using a systems approach and is therefore a departure from the more commonly employed phyletic approach. Topics covered include classification, cellular and sub-cellular organization, morphology and growth, reproduction and life cycles,
evolution, phylogeny, physiology, ecology and the relationship between algae and man. All currently recognized algal divisions are covered, including the Cyanophyceae and the Prochlorophycota. Topics are treated in a concise and factual manner, each section providing an
up-to-date review with extensive reference to key literature. The volume is profusely illustrated with line drawings and photographs, and synoptic tables aid the interpretation of the subject. An Introduction to Phycology is intended for use in undergraduate courses, but will
also be a valuable reference text for postgraduates.
Mechanisms and Model Systems
Enigmatic Microorganisms and Life in Extreme Environments
Evolutionäre Strategien der Unternehmensführung
Hoppea
New Scientist
Emerging Technologies in Agricultural Production

These Proceedings comprise the majority of the scientific contributions that were presented at the VIIth International Congress on Photosynthesis. The Congress was held August 10-15 1986 in Providence, Rhode Island, USA on the
campus of Brown University, and was the first in the series to be held on the North American continent. Despite the greater average travel distances involved the Congress was attended by over 1000 active participants of whom 25% were
registered students. This was gratifying and indicated that photosynthesis will be well served by excellent young scientists in the future. As was the case for the VIth International Congress held in Brussels, articles for these Proceedings
were delivered camera ready to expedite rapid publication. In editing the volumes it was interesting to reflect on the impact that the recent advances in structure and molecular biology had in this Congress. It is clear that cognizance of
structure and molecular genetics will be even more necessary in the design of experiments and the direction of future research.
The revised Third Edition of The Prokaryotes, acclaimed as a classic reference in the field, offers new and updated articles by experts from around the world on taxa of relevance to medicine, ecology and industry. Entries combine
phylogenetic and systematic data with insights into genetics, physiology and application. Existing entries have been revised to incorporate rapid progress and technological innovation. The new edition improves on the lucid presentation,
logical layout and abundance of illustrations that readers rely on, adding color illustration throughout. Expanded to seven volumes in its print form, the new edition adds a new, searchable online version.
This 1983 book explores algal symbiosis, which is central to understanding cell biology and the origins of innovation in evolution.
British Phycological Journal
The Structure and Function of Plastids
Endocytobiosis and Cell Research
A derivative of the Encyclopedia of Ocean Sciences
Algal And Cyanobacteria Symbioses
Cellular Interactions

Der Verfasser untersucht in der vorliegenden Arbeit, welche Erkenntnisse der modernen Evolutionsforschung auf marktwirt schaftlich organisierte unternehmen Ubertragen und fUr die strategische und operative UnternehmensfUhrung nutzbar ge macht werden konnen. Dabei geht er von dem Grundsatz
aus, daB lebende Organismen und Unternehmen Ahnlichkeiten im Hinblick auf ihren Systemcharakter aufweisen. Beide System typen organisieren sich weitgehend selbst, befinden sich im offenen Ressourcen-Austausch mit ihrer Umwelt, sind durch nicht-lineare Prozesse gekennzeichnet und weisen in der
Regel ein dynamisches Ungleichgewicht auf. Infolge dieser Ahnlichkeiten steht zu erwarten, daB bestimmte Prinzipien und Strategien, die sich durch eine lange Entwicklungszeit als erfolgreich fUr das System "Organismen" erwiesen haben, auch fUr das System "Unternehmen" unter BerUcksichtigung
der spezifischen Besonderheiten vorteilhaft angewendet werden konnen. Der Beweis dieser These der tibertragbarkeit evolu tionarer Prinzipien und Strategien ist der zentrale Gegen stand dieser Arbeit. Der Verfasser untersucht detailliert mogliche Ahnlichkeits beziehungen zwischen Organsimen und
Unternehmen. Nach ein gehender Analyse der metaphorischen, der analogen und der isomorphen Ahnlichkeit kommt er zu dem Uberzeugenden SchluB, daB eine analoge Ahnlichkeitsbeziehung gegeben ist, bei der zwischen beiden Systemtypen zwar keine eindeutigen, aber doch sehr konkrete und
plausible Ahnlichkeiten vorliegen. So sind z. B. Mutationen fUr die Weiterentwicklung von orga nischen Systemen genauso entscheidend wie Innovationen fUr unternehmen. Beide Phanomene zeichnen sich dadurch aus, daB sie nicht planbar oder erzwingbar sind, sondern haufig aus gesprochenen
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Zufallscharakter aufweisen.
A reliable and modern introduction to the kaleidoscopic diversity and evolutionary relationships of alage.
This book presents information on the direct effects of increased atmospheric CO2 on plants. It considers what we already know about plant responses to various CO2 concentrations. .
The Protistan Cell Surface
Radiolaria
Parasitology - Quo Vadit?
Second International Colloquium on Endocytobiology, Tübingen, Germany, April 10–15, 1983
Progress in Photosynthesis Research
Algae

When a scientific journal like "Oecologia Aquatica" reaches its tenth issue, it is perhaps not an occasion for extraordinary celebration. However, if it turn out that this coincides with a
series of unusual circunstances, then the perspective changes somewhat. Moreover, if the editors hasten to confess that this modest milestone of issue na 10 was really taken as an excuse to
pay tribute to Professor Ramon Margalef, who was the founder, the first director and the driving force behind the journal, we can be forgiven for waiting to celebrate.
The study of marine plankton has traditionally focused on those or ganisms that appeared to have obvious ecological significance in un derstanding the major patterns of biological
productivity, trophic relations, community structure, and the dynamic interaction of living things with the physical environment. Not infrequently, this thrust has centered on the
apparently most abundant and/or larger members of the plankton community, including significant primary producers such as the diatoms, nonthecate algae, and flagellates, or the major con
sumers--copepods, gelatinous metazoa, and other abundant metazoan invertebrates. Consequently, some of the less well recognized but also abundant microzooplankton have been given less
attention. The radio laria, although widely studied as fossils by micropaleontologists, have in modem times. This is la been relatively neglected by biologists mentable given their
widespread distribution in the oceans, remarkably complex form, and not infrequently localized abundance. Their diver sity of form, encompassing solitary species of microscopic dimensions
and colonial species as large as several centimeters or more, challenges us to explain their evolutionary origins, explore their structural-func tional correlates, and comprehend the
ecological basis for their wide spread occurrence in all oceans of the world fromihe greatest depth to the surface of the sea. Their intricate and aesthetically pleasing skeletons of
enormous variety and fine-detailed design formed from amorphous silica (opaline glass) offer a unique biomineralized product that defies immediate biological explanation.
This book provides a comprehensive survey of element requirements and cycling in algae, as well as in-depth information on element cycling in wetlands and the environment. Wetland
classification, hydrology, soils, vegetation, and productivity are also presented. Additional topics covered include essentiality and toxicity of elements for plants; uptake, assimilation,
and storage of micronutrients; uptake and accumulation of heavy metals; primary productivity, growth rates, and limitation in algae as well as eutrophication. Packed with figures, tables,
and references, the book is valuable to students and researchers in wetlands science, phycology, and ecology, as well as to environmental managers and consultants.
Proceedings of the Third International Symposium on the Molecular Genetics of Plant-Microbe Associations, Montréal, Québec, Canada, July 27–31, 1986
Their Environment, Biogeography, and Ecophysiology
Symbiosis
Oceanography and Marine Biology, An Annual Review
Speciation and Morphogenesis
Volume 4 Proceedings of the VIIth International Congress on Photosynthesis Providence, Rhode Island, USA, August 10–15, 1986
Increased interest in the basic biology of plants and microorganisms stems from the fact that crop productivity is directly affected by plant-microbe interactions. In spite of the fact that plants exist in
the environment amongst diverse species of microorganisms, only a few ever establish a direct relationship. Emerging awareness concerning the indirect effect of microbial association on plant growth
and the possibility of using one microbe against another for controlling pathogenic interactions is at the genesis of new fields of studies. The primary reason for a microbe to associate with·
photoautotrophic organisms (plants) is to tap its nutritional requirements, fixed carbon, as a source of energy. By hook or by crook, a microbe must survive. Some have evolved mechanisms to exploit
plants to develop a niche for their biotropic demands. When in contact with a living plant, microorganisms may live in a passive association using exudates from the plant, invade it pathogenically or
coexist with it in symbiosis. The plant responds to the interloper, either reacting in a hypersensitive manner to contain the invasion of pathogens, or by inducing a set of genes that leads toward
symbiosis, or by simply succumbing to the invader. Thus, prior to contact wi th the plant, mic roorganism is able to sense the presence of the host and activate accordingly a set of genes required for the
forthcoming interaction, whether symbiotic or pathogenic.
Handbook of Algal Biofuels: Aspects of Cultivation, Conversion and Biorefinery comprehensively covers the cultivation, harvesting, conversion and utilization of algae for biofuels. Section cover algal
diversity and composition, micro- and macroalgal diversity, classification and composition, their cultivation, biotechnological applications, and their current use in industry in biofuels and value-added
products. Other sections address algal biofuel production, presenting detailed guidelines and protocols for the production of biodiesel, biogas, bioethanol, biobutanol and biohydrogen, along with
thermochemical conversation techniques and integrated approaches for enhanced biofuel production. This book offers an all-in-one resource for researchers, graduate students and industry
professionals working in the area of biofuels and phycology. It will be of interest to engineers working in Renewable Energy, Bioenergy and alternative fuels, Biotechnology, and Chemical Engineering.
Provides complete coverage of the biofuel production process, from cultivation to biorefinery Includes a detailed discussion of process intensification, lifecycle analysis and biofuel byproducts Describes
key aspects of algal diversity and composition, including their cultivation, harvesting and advantages over conventional biomass
Seaweeds
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