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Angewandte Botanik

Biofuels, Bioenergy and Food Security

Soil, Fertilizer, and Plant Silicon Research in Japan

Annual Review of Plant Biology

Biofuels, Bioenergy and Food Security: Technology, Institutions and Policies explores the popular ‘Food versus Fuel’
debates, discussing the complex relationship between the biofuel and agricultural markets. From the importance of
bioenergy in the context of climate change, to the potentially positive environmental consequences of growing second
generation biofuels crops, this book provides important insights into the impact of policy, the technical implementation and
the resulting impact of biofuels. The discussion of existing issues hindering the growth of the cellulosic biofuel industry and
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their remedies are particularly relevant for policy makers and others associated with the biofuel industry. Transferring
information on bioenergy economy through the discussion of the current and emerging biofuel market, country specific
case studies explain the existing biofuel policy and its consequences to both the energy and agricultural markets. Economic
simulation models explain the future of the bioenergy markets. Biofuels, Bioenergy and Food Security: Technology,
Institutions and Policies is an invaluable resource to the students, scientific community, policy makers, and investors in the
bioenergy industry. Students will benefit from a variety of perspectives on major societal questions in context of the
interaction between food security and bioenergy. Its review of existing literature on the biofuel marker, investment
opportunities, and energy independence provides a broad overview to allow informed decision making regarding the
industry. Provides an integrated overview of the world biofuel market by country, including a summary of the existing
biofuel policies, role of investment opportunities, and rural development potential Discusses the impact of biofuels on
efforts by developing countries to become more energy self-sufficient Examines the environmental consequences of
biomass-based biofuel use.

Crops for Industry and Energy in Europe

This book constitutes the refereed proceedings of the 7th IFIP WG 5.5/SOCOLNET Advanced Doctoral Conference on
Computing, Electrical and Industrial Systems, DoCEIS 2016, held in Costa de Caparica, Portugal, in April 2016. The 53
revised full papers were carefully reviewed and selected from 112 submissions. The papers present selected results
produced in engineering doctoral programs and focus on research, development, and application of cyber-physical systems.
Research results and ongoing work are presented, illustrated and discussed in the following areas: enterprise collaborative
networks; ontologies; Petri nets; manufacturing systems; biomedical applications; intelligent environments; control and
fault tolerance; optimization and decision support; wireless technologies; energy: smart grids, renewables, management,
and optimization; bio-energy; and electronics.

Biosystems Engineering

Ethanol as an alternative fuel is receiving a lot of attention because it addresses concerns related to dwindling oil supplies,
energy independence, and climate change. The majority of the ethanol in the US is produced from corn starch. With the US
Department of Energy’s target that 30% of the fuel in the US is produced from renewable resources by 2030, the
anticipated demand for corn starch will quickly exceed the current production of corn. This, plus the concern that less grain
will become available for food and feed purposes, necessitates the use of other feedstocks for the production of ethanol. For
the very same reasons, there is increasing research activity and growing interest in many other biomass crops. Genetic
Improvement of Bio-Energy Crops focuses on the production of ethanol from lignocellulosic biomass, which includes corn
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stover, biomass from dedicated annual and perennial energy crops, and trees as well as a number of important biomass
crops. The biomass is typically pretreated through thermochemical processing to make it more amenable to hydrolysis with
cellulolytic enzymes. The enzymatic hydrolysis yields monomeric sugars that can be fermented to ethanol by micro-
organisms. While much emphasis has been placed on the optimization of thermo-chemical pretreatment processes,
production of more efficient hydrolytic enzymes, and the development of robust microbial strains, relatively little effort has
been dedicated to the improvement of the biomass itself.

Energy and the New Reality 2

Advances in Agrophysical Research

Lignocellulosic Polymer Composites

This book is the outcome of contributions by many experts in the field from different disciplines, various backgrounds, and
diverse expertise. This book provides information on biomass volume calculation methods and biomass valorization for
energy production. The chapters presented in this book include original research and review articles. I hope the research
presented in this book will help to advance the use of biomass for bioenergy production and valorization. The key features
of the book are: Providing information on biomass volume estimation using direct, nondestructive and remote sensing
methods Biomass valorization for energy using thermochemical (gasification and pyrolysis) and biochemical (fermentation)
conversion processes.

Introduction to Chemicals from Biomass

Landwards

Waste and Supplementary Cementitious Materials in Concrete

The idea of this book was born due to the rapid increase of the interest in excellence of agricultural production in the aspect
of both – the quality of raw material for food production as well as in the aspect of environment protection. Agrophysics is a
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field of science that focuses on the quality of agriculture as a whole i.e. the interaction between human and environment,
especially the interaction between soil, plant, atmosphere and machine. Physics with its laws, principles and rules is a good
tool for description of the interactions, as well as of the results of these interactions. Some aspects of chemistry, biology
and other fields of science are also taken under consideration. This interdisciplinary approach can result in holistic
description of processes which should lead to improvement of the efficiency of obtaining the raw materials to ensure a
sufficient amount of food, safe for human health. This book could be regarded as the contribution to this description. The
reader can find some basic as well, as more particular aspects of the contemporary agriculture, starting with the soil
characteristics and treatment, plant growth and agricultural products’ properties and processing.

Proceedings of the 26th International Horticultural Congress

This book gathers review articles that analyze current agricultural issues and knowledge, then propose alternative solutions.
It will therefore help all scientists, decision-makers, professors, farmers and politicians who wish to build a safe agriculture,
energy and food system for future generations.

Farm Management Pocketbook

Waste and Supplementary Cementitious Materials in Concrete: Characterisation, Properties and Applications provides a
state-of-the-art review of the effective and efficient use of these materials in construction. Chapters focus on a specific type
of material, addressing their characterization, strength, durability and structural applications. Sections include discussions
of the properties of materials, including their physical, chemical and characterization, their strength and durability, modern
engineering applications, case studies, the state of codes and standards of implementation, cost considerations, and the
role of materials in green and sustainable construction. The book concludes with a discussion of research needs. Focuses on
material properties and applications (as well as ‘sustainability’ aspects) of cementitious materials Assembles leading
researchers from diverse areas of study Ideas for use as a ‘one stop’ reference for advanced postgraduate courses focusing
on sustainable construction materials

Advances in Silage Production and Utilization

Technological Innovation for Cyber-Physical Systems

Ensiling is a technique that is used to store food, mainly vegetable crops, to feed the herd when the forage supply from the
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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.

Making a Business from Biomass in Energy, Environment, Chemicals, Fibers, and Materials

Biofuels

With the dwindling supplies of fossil fuels and growing concerns regarding climate changes due to green house gasses from
these fuels, public opinion has swung dramatically towards favoring the development of renewable energy sources. In
Biofuels: Methods and Protocols, career-long experts explore a full range of methods for bioenergy covering important
topics such as biomass production and delivery to the biorefinery, detailed biochemical characterization, as well as
biotechnological techniques for converting plant matter into fuels and chemicals. Time is of the essence in this field, and
this volume aims to provide direction and assistance to the growing cadre of researchers endeavoring to develop new
sources of bioenergy with a solid, easy-to-use collection of tried-and-true methods which will save time and effort in the
field and the laboratory. Written in the highly successful Methods in Molecular BiologyTM series format, chapters include
brief introductions to their respective topics, lists of the necessary equipment, materials and reagents, step-by-step, readily
reproducible field and laboratory protocols, and notes on troubleshooting and avoiding common pitfalls. Timely and
authoritative, Biofuels: Methods and Protocols seeks to help scientists and engineers as they develop and optimize
bioenergy technologies needed to drastically change the course of our energy future as soon as possible.

Advanced Materials Forum Two

Sustainable Agriculture

This completely revised second edition includes new information on biomass in relation to climate change, new coverage of
vital issues including the "food versus fuel" debate, and essential new information on "second generation" fuels and
advances in conversion techniques. The book begins with a guide to biomass accumulation, harvesting, transportation and
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storage, as well as conversion technologies for biofuels. This is followed by an examination of the environmental impact and
economic and social dimensions, including prospects for renewable energy. The book then goes on to cover all the main
potential energy crops.

Agronomie

Bioresource Hemp

Miscanthus is a promising non-food crop yielding high quality lignocellulosic material which can be used in a number of
ways, including energy and fibre production, thatching, and industrial use. This book encompasses the results and
recommendations arising from extensive trials and experiments carried out by the leading European research organisations
and institutions in the field. Much of the research was performed under the auspices of the Miscanthus Productivity
Network, established under European Union's Directorate General for Agriculture (DG VI). This book presents expert
guidance to growth conditions and breeding of Miscanthus, potential productivity and economics, environmental aspects,
and harvesting, storage and utilisation. A guide to this increasingly important subject is long overdue and will be welcomed
by all those involved in biomass production and renewable energies, or assessing the potential of Miscanthus as a non-food
crop.

Phytoremediation Potential of Perennial Grasses

Silicon (Si) plays a significant role in the resistance of plants to multiple stresses including biotic and abiotic stresses. Silicon
is also the only element that does not damage plants when accumulated in excess. However, the contribution of Si to plant
growth has been largely ignored due to its universal existence in the earth's crust. From numerous intensive studies on Si,
initiated in Japan about 80 years ago, Japanese scientists realized that Si was important for the healthy growth of rice and
for stability of rice production. In a worldwide first, silicon was recognized as a valuable fertilizer in Japan. The beneficial
effects of Si on rice growth in particular, are largely attributable to the characteristics of a silica gel that is accumulated on
the epidermal tissues in rice. These effects are expressed most clearly under high-density cultivation systems with heavy
applications of nitrogen. Si is therefore recognized now as an ''agronomically essential element'' in Japan. Recently, Si has
become globally important because it generates resistance in many plants to diseases and pests, and may contribute to
reduced rates of application of pesticides and fungicides. Silicon is also now considered as an environment-friendly element.
The achievements of Si research in Japan are introduced in this book, in relation to soils, fertilizers and plant nutrition.
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Biomass for Energy, Industry and Environment

Proceedings of the International Conference on Biomass for Energy, Industry and Environment held in Athens, Greece,
22-26 April 1991.

Sustainable agriculture for food, energy and industry

Biofuel Crop Sustainability

Perennial Grasses for Bioenergy and Bioproducts: Production, Uses, Sustainability and Markets for Giant Reed, Miscanthus,
Switchgrass, Reed Canary Grass and Bamboo brings together a team of international authors to explore the current
utilization, sustainability and future perspectives of perennial grasses in the bioeconomy. The book begins by examining the
role of these crops as feedstock for bioenergy, in particular advanced biofuels and bioproducts. It then offers five chapters,
each covering one perennial grass type, namely giant reed, miscanthus, switchgrass, reed canary grass and bamboo. The
book covers their breeding, cultivation, harvesting, pre-treatment, economics and characterization. The book goes on to
present the thermochemical conversion pathways for different types of feedstock. The last chapter explores issues
concerning sustainability of perennial grasses, including their production in marginal lands. This thorough overview is a
helpful reference for engineering researchers and professionals in the bioenergy sector, whose understanding of feedstock
characterization, sustainability and production is critical in the development of conversion technologies. Those in the
industrial crops sector will benefit from discussion of various issues surrounding crop production, which can guide their
feedstock cultivation, harvesting and pre-treatment for specific conversion processes or end use. The book is also a useful
resource for instructors and students in Masters and PhD programs in the area of biomass and energy crops. Policy makers
and government agents involved in regulating the bioenergy and bioproducts sector will find comprehensive information to
guide their decision making. Explores the whole value chain of grassy feedstock for advanced biofuels and bioproducts,
from cultivation to end use, including biomass characterization (physical properties, chemical composition, etc.) and
conversion and sustainability Examines the sustainability and economic factors related to perennial grasses and their
conversion into biofuels and bioproducts Includes a complete list of grasses relevant for energy uses, and tables with their
current and expected future uses and markets

Rewas'04, Global Symposium on Recycling, Waste Treatment and Clean Technology

Phytoremediation Potential of Perennial Grasses provides readers with the knowledge to select specific perennial grass
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species according to site-specific needs. In addition, it demonstrates the potential opportunities for grass-based
phytoremediation to yield phytoproducts, especially biomass-based bioenergy and aromatic essential oils as a green
economy while in the process of remediating contaminated sites. The book brings together recent and established
knowledge on different aspects of grass-based phytoremediation, providing this information in a single source that offers a
cutting-edge synthesis of scientific and experiential knowledge on polluted site restoration that is useful for both
practitioners and scientists in environmental science and ecology. Provides a holistic approach to grass-based
phytoremediation, covering the ecological, economic and social issues related to its management Addresses the key role
that grass-based phytoremediation plays in maintaining ecosystem services in polluted sites Includes strategies to mitigate
costs related to the phytoremediation of polluted sites

Rivista Di Agronomia

Beiträge zur Biologie der Pflanzen

This book presents a flavour of activities focussed on the need for sustainably produced biomass to support European
strategic objectives for the developing bioeconomy. The chapters cover five broad topic areas relating to the use of
perennial biomass crops in Europe. These are: ‘Bioenergy Resources from Perennial Crops in Europe’, ‘European Regional
Examples for the Use of Perennial Crops for Bioenergy’, ‘Genotypic Selection of Perennial Biomass Crops for Crop
Improvement’, ‘Ecophysiology of Perennial Biomass Crops’ and ‘Examples of End-Use of Perennial Biomass Crops’. Two
major issues relating to the future use of biomass energy are the identification of the most suitable second generation
biomass crops and the need to utilise land not under intensive agricultural production, broadly referred to as ‘marginal
land’. The two main categories of plants that fit these needs are perennial rhizomatous grasses and trees that can be
coppiced. The overarching questions that are addressed in the book relate to the suitability of perennial crops for providing
feedstocks for a European bioeconomy and the need to exploit environments for biomass crops which do not compete with
food crops. Bioenergy is the subject of a wide range of national and European policy measures. New developments covered
are, for example, the use of perennial grasses to produce protein for animal feed and concepts to use perennial biomass
crops to mitigate carbon emissions through soil carbon sequestration. Several chapters also show how prudent selection of
suitable genotypes and breeding are essential to develop high yielding and sustainable second generation biomass crops
which are adapted to a wide range of unfavourable conditions like chilling and freezing, drought, flooding and salinity. The
final chapters also emphasise the need to be kept an eye out for potential new end-uses of perennial biomass crops that
will contribute further to the developing bioeconomy.
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COST Action 814

Genetic Improvement of Bioenergy Crops

The II International Materials Symposium is a scientific forum which discusses advances in the science and technology of
materials, and is organized by the Portuguese Materials Society. The II International Materials Symposium followed a series
of bi-annual national and international conferences that began 20 years ago and has became, since 2001, an international
forum where scientists, engineers and technologists working in the fields of Materials Science and Engineering discuss their
recent results and exchange ideas and information.

Perennial Grasses for Bioenergy and Bioproducts

Miscanthus

Recovering Energy from Waste

Fibre Plants

Advanced Materials Forum 

Handbook of Bioenergy Crops

The book presents emerging economic and environmentally friendly lignocellulosic polymer composites materials that are
free from side effects studied in the traditional synthetic materials. This book brings together panels of highly-accomplished
leading experts in the field of lignocellulosic polymers & composites from academia, government, as well as research
institutions across the globe and encompasses basic studies including preparation, characterization, properties and theory
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of polymers along with applications addressing new emerging topics of novel issues. Provide basic information and clear
understanding of the present state and the growing utility of lignocellulosic materials from different natural resources
Includes contributions from world-renowned experts on lignocellulosic polymer composites and discusses the combination
of different kinds of lignocellulosic materials from natural resources Discusses the fundamental properties and applications
of lignocellulosic polymers in comparison to traditional synthetic materials Explores various processing/ mechanical/ physic-
chemical aspects of lignocellulosic polymer composites

Biomass Volume Estimation and Valorization for Energy

The continuing growth in demand for fossil fuel has necessitated the search for alternative sources of renewable energy.
One such source is solid waste. This text examines various aspects involved in recovering energy from waste, presenting
technologies, experiences and health issues.

The British National Bibliography

Biofuel Crop Sustainability brings together the basic principles of agricultural sustainability and special stipulations for
biofuels, from the economic and ecological opportunities and challenges of sustainable biofuel crop production to the
unique characteristics of particular crops which make them ideal for biofuel applications. This book will be a valuable
resource for researchers and professionals involved in biofuels development and production as well as agriculture industry
personnel. Chapters focus the broad principles of resource management for ecological, environmental and societal welfare,
the sustainability issues pertaining to several broad categories of biofuel crops , as well as the economics and profitability
of biofuels on both a local and international scale. Coverage includes topics such as utilizing waste water for field crop
irrigation and algae production, reliability of feedstock supply, marginal lands, and identifying crops with traits of
significance for survival and growth on low fertility soils. The development of production practices with low external inputs
of fertilizer, irrigation, and pesticides is also covered. Biofuel Crop Sustainability will be a valuable, up-to-date reference for
all those involved in the rapidly expanding biofuels industry and sustainable agriculture research fields.

Perennial Biomass Crops for a Resource-Constrained World

Introduction to Chemicals from Biomass, Second Edition presents an overview of the use of biorenewable resources in the
21st century for the manufacture of chemical products, materials and energy. The book demonstrates that biomass is
essentially a rich mixture of chemicals and materials and, as such, has a tremendous potential as feedstock for making a
wide range of chemicals and materials with applications in industries from pharmaceuticals to furniture. Completely revised
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and updated to reflect recent developments, this new edition begins with an introduction to the biorefinery concept,
followed by chapters addressing the various types of available biomass feedstocks, including waste, and the different pre-
treatment and processing technologies being developed to turn these feedstocks into platform chemicals, polymers,
materials and energy. The book concludes with a discussion on the policies and strategies being put in place for delivering
the so-called Bioeconomy. Introduction to Chemicals from Biomass is a valuable resource for academics, industrial
scientists and policy-makers working in the areas of industrial biotechnology, biorenewables, chemical engineering, fine and
bulk chemical production, agriculture technologies, plant science, and energy and power generation. We need to reduce our
dependence on fossil resources and increasingly derive all the chemicals we take for granted and use in our daily life from
biomass – and we must make sure that we do this using green chemistry and sustainable technologies! For more
information on the Wiley Series in Renewable Resources, visit www.wiley.com/go/rrs Topics covered include: • The
biorefinery concept • Biomass feedstocks • Pre-treatment technologies • Platform molecules from renewable resources •
Polymers from bio-based monomers • Biomaterials • Bio-based energy production Praise for the 1st edition: “Drawing on
the expertise of the authors the book involves a degree of plant biology and chemical engineering, which illustrates the
multidisciplinary nature of the topic beautifully” - Chemistry World
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