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Methane plays many important roles in the earth's environment. It is a potent "greenhouse gas" that warms the earth; controls the oxidizing
capacity of the atmosphere (OH) indirectly affecting the cycles and abundances of many atmospheric trace gases; provides water vapor to the
stratosphere; scavenges chlorine atoms from the stratosphere, terminating the catalytic ozone destruction by chlorine atoms, including the
chlorine released from the man-made chlorofluorocarbons; produces ozone, CO, and CO2 in the troposphere; and it is an index of life on earth
and so is present in greater quantities during warm interglacial epochs and dwindles to low levels during the cold of ice ages. By all measures,
methane is the second only to CO2 in causing future global warming. The book presents a comprehensive account of the current understanding of
atmospheric methane, and it is an end point for summarizing more than a decade of intensive research on the global sources, sinks, concentrations,
and environmental role of methane.
A comprehensive description of the food resources, digestive systems and metabolisms of marsupials, first published in 1999.
This book offers an in-depth description of different groups of microbes (i.e. bacteria, protozoa, fungi and viruses) that exist in the rumen
microbial community, and offers an overview of rumen microbiology, the rumen microbial ecosystem of domesticated ruminants, and rumen
microbial diversity. It provides the latest concepts on rumen microbiology for scholars, researchers and teachers of animal and veterinary sciences.
With this goal in mind, throughout the text we focus on specific areas related to the biology and complex interactions of the microbes in rumen,
integrating significant key issues in each respective area. We also discuss rumen manipulation with plant secondary metabolites, microbial feed
additives, utilization of organic acids, selective inhibition of harmful rumen microbes, and ‘omics’ approaches to manipulating rumen microbial
functions. A section on the exploration and exploitation of rumen microbes addresses topics including the current state of knowledge on rumen
metagenomics, rumen: an underutilized niche for industrially important enzymes and ruminal fermentations to produce fuels. We next turn our
attention to commercial applications of rumen microbial enzymes and to the molecular characterization of euryarcheal communities within an
anaerobic digester. A section on intestinal disorders and rumen microbes covers acidosis in cattle, urea/ ammonia metabolism in the rumen and
nitrate/ nitrite toxicity in ruminant diets. Last, the future prospects of rumen microbiology are examined, based on the latest developments in this
area. In summary, the book offers a highly systematic collection of essential content on rumen microbiology.
The Preface to the first edition of this book explained the reasons for the publication of a comprehensive text on the rumen and rumen microbes in
1988. The microbes of the ruminant's forestomach and those in related organs in other animals and birds provide the means by which herbivorous
animals can digest and obtain nutriment from vegetation. In turn, humans have relied, and still do rely, on herbivores for much of their food,
clothing and motive power. Herbivores also form the food of carnivorous animals and birds in the wild. The importance of the rumen
microorganisms is thus apparent. But, while a knowledge of rumen organisms is not strictly neces sary for the normal, practical feeding of farm
animals, in recent years there has been much more emphasis on increasing the productivity of domesti cated animals and in rearing farm animals
on unusual feedstuffs. Here, a knowledge of the reactions of the rumen flora, and the limits to these reactions, can be invaluable. In addition,
anaerobic rumen-type microor ganisms are found in the intestines of omnivores, including humans, and can be implicated in diseases of humans
and animals. They are also found in soils and natural waters, where they playa part in causing pollution and also in reducing it, while the same
organisms confined in artificial systems are essential for the purification of sewage and other polluting and toxic wastes.
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Digestion, metabolism and impact of nutrition on gene expression, immunology and stress
Nutritional Ecology of the Ruminant
The Case for (Better) Meat: Why Well-Raised Meat Is Good for You and Good for the Planet
Digestive Physiology and Metabolism in Ruminants
Concepts and Techniques
Grazing Management
A revision of the first edition of 1982, based on the author's notes for the course he teaches at Cornell U. on fiber and the
rumen and tropical forages. Authoritative, extensively referenced (through 1993), thoroughly illustrated, and meticulously
produced by Cornell U. Press. Annotation copyright by Book News, Inc., Portland, OR
This volume investigates how large herbivores not only influence the structure and distribution of the vegetation, but also
affect nutrient flows and the responses of associated fauna. The mechanisms and processes underlying the herbivores'
behavior, distribution, movement and direct impact on the vegetation are discussed in detail. It is shown that an
understanding of plant/animal interactions can inform the management of large herbivores to integrate production and
conservation in terrestrial systems.
Nutritional Ecology of the RuminantCornell University Press
Describes in detail how the physical size of an organism affects its biology. Presents the largest single compilation of interspecific size relations and instructs the reader on their comparison, combination, and criticism.
Rumen Ecology Research Planning
Advances in Silage Production and Utilization
Improving Rumen Function
Winter Nutritional Ecology of Ruffed Grouse (Bonasa Umbellus) and Aspects of Digestive Fermentation in this Species and
Two Other Northern Herbivores
Sacred Cow
Digestion, Metabolism, Growth, and Reproduction
Since 1944, the National Research Council (NRC) has published seven editions of the Nutrient
Requirements of Beef Cattle. This reference has guided nutritionists and other professionals in academia
and the cattle and feed industries in developing and implementing nutritional and feeding programs for
beef cattle. The cattle industry has undergone considerable changes since the seventh revised edition
was published in 2000 and some of the requirements and recommendations set forth at that time are no
longer relevant or appropriate. The eighth revised edition of the Nutrient Requirements of Beef Cattle
builds on the previous editions. A great deal of new research has been published during the past 14
years and there is a large amount of new information for many nutrients. In addition to a thorough and
current evaluation of the literature on the energy and nutrient requirements of beef in all stages of
life, this volume includes new information about phosphorus and sulfur contents; a review of nutritional
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and feeding strategies to minimize nutrient losses in manure and reduce greenhouse gas production; a
discussion of the effect of feeding on the nutritional quality and food safety of beef; new information
about nutrient metabolism and utilization; new information on feed additives that alter rumen metabolism
and postabsorptive metabolism; and future areas of needed research. The tables of feed ingredient
composition are significantly updated. Nutrient Requirements of Beef Cattle represents a comprehensive
review of the most recent information available on beef cattle nutrition and ingredient composition that
will allow efficient, profitable, and environmentally conscious beef production.
Two questions could not be avoided in the avant-propos of this book; (i) what is the importance to man
of ruminant livestock, and (ii) what results of practical relevance in the growing mountain of
scientific verbiage could be found in the Proceedings of this Symposium. Herbivores are an integral and
critical part of the natural ecosystem which must be preserved because of their impact on human welfare.
Wh at makes ruminants especially important to man is that they can thrive on fibrous forage and are thus
the only viable enterprise over much of the earth's surface where crop growing is impracti cable. They
contribute a wide array of products in addition to 50000 000 tonnes ofmeat (1977) and represent a
'capital reserve' that can be drawn upon in times of emergency: milk for example (450000000 tonnes) can
make the difference between subsistence and starvation. About 60% of the world's meat and 80 % of the
milk are produced by one third of the world ruminant population in the developed regions and as much as
99 % of the power for agriculture is provided by the ruminant population in developing countries. For
the next two decades, a probable increase by 30 % for . cattle and buffalo and more than 40 % for sheep
and goats is expected by improving health, fertility, nutrition and genetic potential rather than feed
resources.
This textbook is a practical guide to the application of the philosophy and principles of Integrative
and Functional Medical Nutrition Therapy (IFMNT) in the practice of medicine, and the key role nutrition
plays in restoring and maintaining wellness. The textbook provides an overview of recent reviews and
studies of physiological and biochemical contributions to IFMNT and address nutritional influences in
human heath overall, including poor nutrition, genomics, environmental toxicant exposures, fractured
human interactions, limited physical movement, stress, sleep deprivation, and other lifestyle factors.
Ultimately, this textbook serves to help practitioners, healthcare systems, and policy makers better
understand this different and novel approach to complex chronic disorders. It provides the reader with
real world examples of applications of the underlying principles and practices of integrative/functional
nutrition therapies and presents the most up-to-date intervention strategies and clinical tools to help
the reader keep abreast of developments in this emerging specialty field. Many chapters include
comprehensive coverage of the topic and clinical applications with supplementary learning features such
as case studies, take-home messages, patient and practitioner handouts, algorithms, and suggested
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readings. Integrative and Functional Medical Nutrition Therapy: Principles and Practices will serve as
an invaluable guide for healthcare professionals in their clinical application of nutrition, lifestyle
assessment, and intervention for each unique, individual patient.
Nutrition spans a wide range of mechanisms from acquisition of food to digestion, absorption and
retention of energy substrates, water and other nutrients. Nutritional principles have been applied to
improving individual health, athletic performance and longevity of humans and of their companion
animals, and to maximizing agricultural efficiency by manipulating reproduction or growth of tissues
such as muscle, hair or milk in livestock. Comparative nutrition borrows from these tra- tional
approaches by applying similar techniques to studies of ecology and physiology of wildlife. Comparative
approaches to nutrition integrate several levels of organization because the acquisition and flow of
energy and nutrients connect individuals to populations, populations to communities, and communities to
ecosystems. Integrative Wildlife Nutrition connects behavioral, morphological and biochemical traits of
animals to the life history of species and thus the dynamics of populations. An integrated approach to
nutrition provides a practical framework for understanding the interactions between food resources and
wildlife popu- tions and for managing the harvest of abundant species and the conservation of threatened
populations. This book is for students and professionals in animal physiology and ecology, conservation
biology and wildlife management. It is based on our lectures, dem- strations and practical classes
taught in the USA, Canada and Australia over the last three decades. Instructors can use Integrative
Wildlife Nutrition as a text in wildlife and conservation biology programs, and as a reference source
for related courses in wildlife ecology.
Digestive Physiology and Nutrition of Ruminants
Eighth Revised Edition
The Digestive System in Mammals
Forage Evaluation
Ruminant Metabolism, Nutritional Strategies, the Cellulolytic Fermentation and the Chemistry of Forages
and Plant Fibers
Tree Foliage in Ruminant Nutrition
An ecological perspective; Range animal nutrition; Foraging behavior; Developmental morphology and physiology of grasses; Ecosystem-level
processes; Hydrology and erosion; Livestock production; Wildlife; Social and economic influences on grazing management; The decision-making
environment and planning paradigm.
The International Symposium on Ruminant Physiology (ISRP) is the premier forum for presentation and discussion of advances in knowledge of
the physiology of ruminant animals. This book contains the main papers presented at the symposium.
Proper formulation of diets for small ruminants depends on adequate knowledge of their nutrient requirements.
Ruminants were domesticated in the Middle East about 10,000 years ago and have since become an inseparable part of human diet, society, and
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culture. Ruminants can transform inedible plant fiber and non-protein nitrogen into meat, milk, wool and traction, thus allowing human
utilization of non-tillable land and industrial by-products. The nutritional flexibility of ruminants is conferred by the rumen´s complex microbial
community. Driven by rising income and population growth in emergent economies, the global demand for livestock products, including milk and
meat from ruminants, has been increasingly growing, and is predicted to continue growing in the next few decades. The increase in production
necessary to satisfy this rising demand is putting much pressure on already dwindling natural resources. There are also concerns about the
emissions of methane and nitrous oxide, potent greenhouse gases associated to ruminant production. The need to make ruminant production more
efficient in the use of natural resources poses a big challenge to ruminant science, and within it, rumen microbiology. Recent years have seen
important advances in basic and applied rumen microbiology and biochemistry. The knowledge generated has significant implications for the
efficiency and sustainability of ruminant production and the quality of ruminant products for human health. The present compilation is an update
of recent advances in rumen microbiology and ruminant digestion and fermentation, including original research, reviews, and hypothesis and
theory articles. We hope that the experimental results, discussion, models and ideas presented herein are useful to foster future research
contributing to sustainable ruminant production.
Forage Evaluation in Ruminant Nutrition
Integrative and Functional Medical Nutrition Therapy
Principles and Practices
Comparative Physiology of the Heart
Nutritional Ecology of the Ruminant ; Ruminant Metabolism, Nutritional Strategies, the Cellulolytic Fermantation and the Chemistry of Forages
and Plant Fibers
Food Form and Function

Behavioural Mechanisms of Food Selection examines animals belonging to diverse trophic groups, from carnivores, herbivores,
micro-algal grazers, to filter-feeders and detritus-feeders. In the past Optimal Foraging Theory has been applied to all these groups,
but in different ways and in disci plines that rarely overlap. Here concepts and developments hitherto scattered in the literature are
drawn together. This uniquely broad synthesis captures the state of the art in the study of diet selection and prescribes new objectives
in theoretical development and research.
Ensiling is a technique that is used to store food, mainly vegetable crops, to feed the herd when the forage supply from the pastures is
not enough to maintain the productive performance of the ruminant animals. However, silage can also be used as substrate for biogas
production and other different purposes. In the past years, we have seen many advances in the knowledge about silage production
utilization, and this book is a compilation and discussion of the outstanding scientific research activities concerning actually the most
recent advances and technologies that have been studied about silage and future demands. It is directed to a broad public of readers farmers, academics, students, or anyone just curious or interested in the subject.
Biochemical, physiological and morphological aspects of mammalian digestive systems.
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This book brings together the latest research on protein absorption by ruminants and takes a look at the calculation of optimum
nutrient requirements, including bacterial digestion, in the calculations. It also describes the parameters of nitrogen conversion in the
ruminant and examines the different kinds of protein found in animal feedstuffs. ;ITAnimal Feed Science and Technology;IT calls it
"essential for all scientists and teachers actively working in ruminant nutrition research and instruction."
Ruminant physiology
Atmospheric Methane: Sources, Sinks, and Role in Global Change
Proceedings of the 5th International Symposium on Ruminant Physiology, held at Clermont — Ferrand, on 3rd–7th September, 1979
The Ecology of Browsing and Grazing
An Ecological Perspective
Engineering Rumen Metabolic Pathways: Where We Are, and Where Are We Heading

This monumental text-reference places in clear persepctive the importance of nutritional assessments to the
ecology and biology of ruminants and other nonruminant herbivorous mammals. Now extensively revised and
significantly expanded, it reflects the changes and growth in ruminant nutrition and related ecology since 1982.
Among the subjects Peter J. Van Soest covers are nutritional constraints, mineral nutrition, rumen fermentation,
microbial ecology, utilization of fibrous carbohydrates, application of ruminant precepts to fermentive digestion in
nonruminants, as well as taxonomy, evolution, nonruminant competitors, gastrointestinal anatomies, feeding
behavior, and problems fo animal size. He also discusses methods of evaluation, nutritive value, physical struture
and chemical composition of feeds, forages, and broses, the effects of lignification, and ecology of plant selfprotection, in addition to metabolism of energy, protein, lipids, control of feed intake, mathematical models of
animal function, digestive flow, and net energy. Van Soest has introduced a number of changes in this edition,
including new illustrations and tables. He places nutritional studies in historical context to show not only the
effectiveness of nutritional approaches but also why nutrition is of fundamental importance to issues of world
conservation. He has extended precepts of ruminant nutritional ecology to such distant adaptations as the giant
panda and streamlined conceptual issues in a clearer logical progression, with emphasis on mechanistic causal
interrelationships. Peter J. Van Soest is Professor of Animal Nutrition in the Department of Animal Science and the
Division of Nutritional Sciences at the New York State College of Agriculture and Life Sciences, Cornell University.
Most large herbivores require some type of management within their habitats. Some populations of large
herbivores are at the brink of extinction, some are under discussion for reintroduction, whilst others already occur
in dense populations causing conflicts with other land use. Large herbivores are the major drivers for forming the
shape and function of terrestrial ecosystems. This 2006 book addresses the scientifically based action plans to
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manage both the large herbivore populations and their habitats worldwide. It covers the processes by which large
herbivores not only affect their environment (e.g. grazing) but are affected by it (e.g. nutrient cycling) and the
management strategies required. Also discussed are new modeling techniques, which help assess integration
processes in a landscape context, as well as assessing the consequences of new developments in the processes of
conservation. This book will be essential reading for all involved in the management of both large herbivores and
natural resources.
The International Symposium on Ruminant Physiology (ISRP) is the premier forum for presentation and discussion
of advances in knowledge of the physiology of ruminant animals. This book brings together edited versions of the
keynote review papers presented at the symposium.
This book addresses various aspects of in vitro digestibility: • Application of meta-analyses and machine learning
methods to predict methane production; • Methane production of sainfoin and alfalfa; • In vitro evaluation of
different dietary methane mitigation strategies; • Rumen methanogenesis, rumen fermentation, and microbial
community response; • The role of condensed tannins in the in vitro rumen fermentation kinetics; • Fermentation
pattern of several carbohydrate sources; • Additive, synergistic, or antagonistic effects of plant extracts; • In vitro
rumen degradation and fermentation characteristics of silage and hay; • In vitro digestibility, in situ degradability,
and rumen fermentation of camelina co-products; • Ruminal fermentation parameters and microbial matters to
odd- and branched-chain fatty acids; • Comparison of fecal versus rumen inocula for the estimation of NDF
digestibility; • Rumen inoculum collected from cows at slaughter or from a continuous fermenter; • Seaweeds as
ingredients of ruminant diets; • Rumen in vitro fermentation and in situ degradation kinetics of forage Brassica
crops; • In vitro digestibility and rumen degradability of vetch varieties; • Intestinal digestibility in vitro of Vicia
sativa varieties; • Ruminal in vitro protein degradation and apparent digestibility of Pisum sativum; • In vitro
digestibility studies using equine fecal inoculum; • Effects of gas production recording system and pig fecal
inoculum volume on kinetics; • In vitro methods of assessing protein quality for poultry; and • In vitro techniques
using the DaisyII incubator.
Proceedings of a Workshop Help at ILRI, Addis Ababa, Ethiopia, 13-18 March, 1995
Nutritional Ecology of a Sexually Dimorphic Ruminant
Sheep, Goats, Cervids, and New World Camelids
Nutrient Requirements of Beef Cattle
Nutritional Ecology and Parasite Dynamics of Mountain Gorillas
Originally published in 1927, this book examines the composition and function of the heart in a range
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of animals. Clark examines how the function of the heart differs between members of the same
species who are not of the same size and the differences in heart structure between cold- and warmblooded animals.
Current pressures to maximise the use of forages in ruminant diets have renewed interest in fast,
inexpensive methods for the estimation of their nutritional value. As a result, a wide variety of
biological and physiochemical procedures have recently been investigated for this purpose.This book
is the single definitive reference volume on the current status of research in this areaCovers all
forages eaten by ruminant animals
We're told that if we care about our health—or our planet—eliminating red meat from our diets is
crucial. That beef is bad for us and cattle farming is horrible for the environment. But science says
otherwise. Beef is framed as the most environmentally destructive and least healthy of meats. We're
often told that the only solution is to reduce or quit red meat entirely. But despite what anti-meat
groups, vegan celebrities, and some health experts say, plant-based agriculture is far from a perfect
solution. In Sacred Cow, registered dietitian Diana Rodgers and former research biochemist and New
York Times bestselling author Robb Wolf explore the quandaries we face in raising and eating
animals—focusing on the largest (and most maligned) of farmed animals, the cow. Taking a critical
look at the assumptions and misinformation about meat, Sacred Cow points out the flaws in our
current food system and in the proposed "solutions." Inside, Rodgers and Wolf reveal contrarian but
science-based findings, such as: • Meat and animal fat are essential for our bodies. • A sustainable
food system cannot exist without animals. • A vegan diet may destroy more life than sustainable
cattle farming. • Regenerative cattle ranching is one of our best tools at mitigating climate change.
You'll also find practical guidance on how to support sustainable farms and a 30-day challenge to
help you transition to a healthful and conscientious diet. With scientific rigor, deep compassion, and
wit, Rodgers and Wolf argue unequivocally that meat (done right) should have a place on the table.
It's not the cow, it's the how!
To conduct reciprocal nutrition trials, I designed a digestion chamber suitable for Desmodus rotundus
(mammalian specialist) and Diaemus youngi (avian specialist). I expanded the classification of the
blood-feeding guild to include these vampire bats as the only mammalian obligate, exclusive bloodfeeders and classified them as vertebrate on vertebrate temporary ectoparasites.
Integrative Wildlife Nutrition
Nutrient Requirements of Small Ruminants
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Behavioural Mechanisms of Food Selection
Rumen Microbiology: From Evolution to Revolution
Digestive Strategies and Behavior of Nubian Ibex
Comparative Nutritional Ecology of Two Genera of Vampire Bats
Part 1 summarises advances in analysing the rumen microbiome. Part 2 reviews recent research on
different types of rumen microbiota. Part 3 discusses the way the rumen processes nutrients
whilst Part 4 explores nutritional strategies to optimise rumen function.
The Rumen and Its Microbes is a contribution to the ecology of this important microbial habitat.
Relatively few microbial habitats have been subjected to a thorough quantitative ecological
analysis. The rumen fermentation is peculiarly suitable because of its relatively constant and
continuous nature and because of the very rapid rates of conversion of organic matter. Although
analysis of the ruminant-microbe symbiosis is still far from complete, knowledge is sufficient
for formulation of principles and for identification and measurement of important parameters.
The first eight chapters of the book include a description of the rumen and its microbes, their
activities, and the extent of these activities. This basic biology provides a framework in which
applications to agriculture can be evaluated. These applications are discussed in the last four
chapters: host metabolism, variation in the rumen, possible practical applications, and
abnormalities in rumen function.
To assess patterns of intestinal parasitism, feces were collected from group members weekly and
from four individuals almost every day over a year. The gorillas harbored at least five
parasites. Strongylid eggs were common and egg counts fluctuated throughout the study. The
number of strongylid eggs per gram of feces was associated with age and sex class; infants had
lower egg counts than others. The dominant silverback had higher strongylid egg counts than did
the subordinate silverback, a female and a juvenile. There was no evidence of anthropozoonotic
transmission of helminth intestinal parasites in this group.
In Vitro Digestibility in Animal Nutritional Studies
The Rumen Microbial Ecosystem
Large Herbivore Ecology, Ecosystem Dynamics and Conservation
The Ecological Implications of Body Size
The Rumen and Its Microbes
Ruminant Physiology
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