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This book encompasses the current knowledge of plant microbiomes and their potential biotechnological
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application for plant growth, crop yield and soil health for sustainable agriculture. The plant
microbiomes (rhizospheric, endophytic and epiphytic) play an important role in plant growth,
development, and soil health. Plant and rhizospheric soil are a valuable natural resource harbouring
hotspots of microbes, and it plays critical roles in the maintenance of global nutrient balance and
ecosystem function. The diverse group of microbes is key components of soil–plant systems, where they
are engaged in an intense network of interactions in the rhizosphere/endophytic/phyllospheric. The
rhizospheric microbial diversity present in rhizospheric zones has a sufficient amount of nutrients
release by plant root systems in form of root exudates for growth, development and activities of
microbes. The endophytic microbes are referred to those microorganisms, which colonize in the interior
of the plant parts, viz root, stem or seeds without causing any harmful effect on host plant. Endophytic
microbes enter in host plants mainly through wounds, naturally occurring as a result of plant growth, or
through root hairs and at epidermal conjunctions. Endophytes may be transmitted either vertically
(directly from parent to offspring) or horizontally (among individuals). The phyllosphere is a common
niche for synergism between microbes and plant. The leaf surface has been termed as phyllosphere and
zone of leaves inhabited by microorganisms as phyllosphere. The plant part, especially leaves, is
exposed to dust and air currents resulting in the establishments of typical flora on their surface aided
by the cuticles, waxes and appendages, which help in the anchorage of microorganisms. The phyllospheric
microbes may survive or proliferate on leaves depending on extent of influences of material in leaf
diffuseness or exudates. The leaf diffuseness contains the principal nutrients factors (amino acids,
glucose, fructose and sucrose), and such specialized habitats may provide niche for nitrogen fixation
and secretions of substances capable of promoting the growth of plants. The microbes associated with
plant as rhizospheric, endophytic and epiphytic with plant growth promoting (PGP) attributes have
emerged as an important and promising tool for sustainable agriculture. PGP microbes promote plant
growth directly or indirectly, either by releasing plant growth regulators; solubilization of
phosphorus, potassium and zinc; biological nitrogen fixation or by producing siderophore, ammonia, HCN
and other secondary metabolites which are antagonistic against pathogenic microbes. The PGP microbes
belong to different phylum of archaea (Euryarchaeota); bacteria (Acidobacteria, Actinobacteria,
Bacteroidetes, Deinococcus-Thermus, Firmicutes and Proteobacteria) and fungi (Ascomycota and
Basidiomycota), which include different genera namely Achromobacter, Arthrobacter, Aspergillus,
Azospirillum, Azotobacter, Bacillus, Beijerinckia, Burkholderia, Enterobacter, Erwinia, Flavobacterium,
Gluconoacetobacter, Haloarcula, Herbaspirillum, Methylobacterium, Paenibacillus, Pantoea, Penicillium,
Piriformospora, Planomonospora, Pseudomonas, Rhizobium, Serratia and Streptomyces. These PGP microbes
could be used as biofertilizers/bioinoculants at place of chemical fertilizers for sustainable
agriculture. The aim of “Plant Microbiomes for Sustainable Agriculture” is to provide the current
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developments in the understanding of microbial diversity associated with plant systems in the form of
rhizospheric, endophytic and epiphytic. The book is useful to scientist, research and students related
to microbiology, biotechnology, agriculture, molecular biology, environmental biology and related
subjects.
Many terms often used to describe old-growth forests imply that these forests are less vigorous, less
productive and less stable than younger forests. But research in the last two decades has yielded
results that challenge the view of old-growth forests being in decline. Given the importance of forests
in battling climate change and the fact that old-growth forests are shrinking at a rate of 0.5% per
year, these new results have come not a moment too soon. This book is the first ever to focus on the
ecosystem functioning of old-growth forests. It is an exhaustive compendium of information that contains
original work conducted by the authors. In addition, it is truly global in scope as it studies boreal
forests in Canada, temperate old-growth forests in Europe and the Americas, and global tropical forests.
Written in part to affect future policy, this eminently readable book is as useful for the scientist and
student as it is for the politician and politically-interested layman.
A comprehensive introduction to ocean ecology and a new way of thinking about ocean life Marine ecology
is more interdisciplinary, broader in scope, and more intimately linked to human activities than ever
before. Ocean Ecology provides advanced undergraduates, graduate students, and practitioners with an
integrated approach to marine ecology that reflects these new scientific realities, and prepares
students for the challenges of studying and managing the ocean as a complex adaptive system. This
authoritative and accessible textbook advances a framework based on interactions among four major
features of marine ecosystems—geomorphology, the abiotic environment, biodiversity, and
biogeochemistry—and shows how life is a driver of environmental conditions and dynamics. Ocean Ecology
explains the ecological processes that link organismal to ecosystem scales and that shape the major
types of ocean ecosystems, historically and in today's Anthropocene world. Provides an integrated new
approach to understanding and managing the ocean Shows how biological diversity is the heart of
functioning ecosystems Spans genes to earth systems, surface to seafloor, and estuary to ocean gyre
Links species composition, trait distribution, and other ecological structures to the functioning of
ecosystems Explains how fishing, fossil fuel combustion, industrial fertilizer use, and other human
impacts are transforming the Anthropocene ocean An essential textbook for students and an invaluable
resource for practitioners
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This synthesis of the growing body of information from research on epiphytes and their relations with
other tropical biota provides a comprehensive overview of basic functions, life history, evolution, and
the place of epiphytes in complex tropical communities. Epiphytes comprise more than one-third of the
tropical vascular flora in some tropical forests. Growing within tropical forest canopies, epiphytes are
subject to severe environmental constraints, and their diverse adaptations make them a rich resource for
studies of water balance, nutrition, reproduction and evolution.
This volume contains 53 of the papers presented at the Conference on Tropical Rainforest Research Current Issues, which was held in Brunei Darussalam in April 1993. The book provides an overview of
current knowledge, particularly with respect to south-east Asia, and is divided into three sections Biodiversity, Forest Dynamics and Socioeconomics. The Biodiversity section emphasises the vast range of
life forms in tropical forests and considers the theory and practice of estimating species richness and
spatial distribution, while contributions on Forest Dynamics provide a better understanding of the
maintenance of this species richness. With an improved background of ideas on rainforest dynamics and
biodiversity, better management and conservation strategies are possible, and some of these are explored
in the papers on Socioeconomics. The need to demonstrate the total worth of tropical forests to ensure
their conservation is taken up by a number of contributors.
This book presents a wide range of tested and proven protocols relevant to a number of fields within
biotechnology used in laboratory experiments in everyday phycological (seaweed) research.
This book critically reviews advances in our understanding of the biology of vascular epiphytes since
Andreas Schimper’s 1888 seminal work. It addresses all aspects of their biology, from anatomy and
physiology to ecology and evolution, in the context of general biological principles. By comparing
epiphytes with non-epiphytes throughout, it offers a valuable resource for researchers in plant sciences
and related disciplines. A particular strength is the identification of research areas that have not
received the attention they deserve, with conservation being a case in point. Scientists have tended to
study pristine systems, but global developments call for information on epiphytes in human-disturbed
systems and the response of epiphytes to global climate change.
This long-anticipated reference and sourcebook for California’s remarkable ecological abundance provides
an integrated assessment of each major ecosystem type—its distribution, structure, function, and
management. A comprehensive synthesis of our knowledge about this biologically diverse state, Ecosystems
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of California covers the state from oceans to mountaintops using multiple lenses: past and present,
flora and fauna, aquatic and terrestrial, natural and managed. Each chapter evaluates natural processes
for a specific ecosystem, describes drivers of change, and discusses how that ecosystem may be altered
in the future. This book also explores the drivers of California’s ecological patterns and the history
of the state’s various ecosystems, outlining how the challenges of climate change and invasive species
and opportunities for regulation and stewardship could potentially affect the state’s ecosystems. The
text explicitly incorporates both human impacts and conservation and restoration efforts and shows how
ecosystems support human well-being. Edited by two esteemed ecosystem ecologists and with overviews by
leading experts on each ecosystem, this definitive work will be indispensable for natural resource
management and conservation professionals as well as for undergraduate or graduate students of
California’s environment and curious naturalists.
Environmental problems in coastal ecosystems can sometimes be attributed to excess nutrients flowing
from upstream watersheds into estuarine settings. This nutrient over-enrichment can result in toxic
algal blooms, shellfish poisoning, coral reef destruction, and other harmful outcomes. All U.S. coasts
show signs of nutrient over-enrichment, and scientists predict worsening problems in the years ahead.
Clean Coastal Waters explains technical aspects of nutrient over-enrichment and proposes both immediate
local action by coastal managers and a longer-term national strategy incorporating policy design,
classification of affected sites, law and regulation, coordination, and communication. Highlighting the
Gulf of Mexico's "Dead Zone," the Pfiesteria outbreak in a tributary of Chesapeake Bay, and other cases,
the book explains how nutrients work in the environment, why nitrogen is important, how enrichment turns
into over-enrichment, and why some environments are especially susceptible. Economic as well as
ecological impacts are examined. In addressing abatement strategies, the committee discusses the
importance of monitoring sites, developing useful models of over-enrichment, and setting water quality
goals. The book also reviews voluntary programs, mandatory controls, tax incentives, and other policy
options for reducing the flow of nutrients from agricultural operations and other sources.
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