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Armor plays a significant role in the protection of warriors. During the course of history, the
introduction of new materials and improvements in the materials already used to construct
armor has led to better protection and a reduction in the weight of the armor. But even with
such advances in materials, the weight of the armor required to manage threats of everincreasing destructive capability presents a huge challenge. Opportunities in Protection
Materials Science and Technology for Future Army Applications explores the current
theoretical and experimental understanding of the key issues surrounding protection materials,
identifies the major challenges and technical gaps for developing the future generation of
lightweight protection materials, and recommends a path forward for their development. It
examines multiscale shockwave energy transfer mechanisms and experimental approaches for
their characterization over short timescales, as well as multiscale modeling techniques to
predict mechanisms for dissipating energy. The report also considers exemplary threats and
design philosophy for the three key applications of armor systems: (1) personnel protection,
including body armor and helmets, (2) vehicle armor, and (3) transparent armor. Opportunities
in Protection Materials Science and Technology for Future Army Applications recommends that
the Department of Defense (DoD) establish a defense initiative for protection materials by
design (PMD), with associated funding lines for basic and applied research. The PMD initiative
should include a combination of computational, experimental, and materials testing,
characterization, and processing research conducted by government, industry, and academia.
This book describes fruitful past collaborations between the mathematical and materials
sciences and indicates future challenges. It seeks both to encourage mathematical sciences
research that will complement vital research in materials science and to raise awareness of the
value of quantitative methods. The volume encourages both communities to increase crossdisciplinary collaborations, emphasizing that each has much to gain from such an increase,
and it presents recommendations for facilitating such work. This book is written for both
mathematical and materials science researchers interested in advancing research at this
interface; for federal and state agency representatives interested in encouraging such
collaborations; and for anyone wanting information on how such cross-disciplinary,
collaborative efforts can be accomplished successfully.
Triticale crop species has received substantial research support since the mid-20th century
making it a commercial success in many countries, in diverse value propositions. However, no
recent book captures the new knowledge and progresses made in more than 2 decades. The
purpose of this work is to review and collate the new knowledge of triticale plant biology and
agronomy, while considering the contribution of biotechnology enablers such as molecular
markers, doubled haploid technology and genetic engineering in breeding for traits important
for crop production, feed, food and industrial end-uses.
This publication, Our Fragile World: Challenges and Opportunities for Sustainable
Development, presents perspectives of several important subjects that are covered in greater
detail and depth in the Encyclopedia of Life Support Systems (EOLSS). The contributions to
the two volumes provide an integrated presentation of knowledge and worldviews related to
the state of: Earth's natural resources, social resources, institutional resources, and economic
and financial resources. They present the vision and thinking of over 200 authors in support of
efforts to solve the complex problems connected with sustainable development, and to secure
perennial life support on "The Blue Planet'. These contributions are holistic, informative,
forward looking, and will be of interest to a broad readership. This volume presents
contributions with focus on the Natural and Social Dimensions of sustainable Development in
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to two sections: NATURAL SYSTEMS AND RESOURCES (Natural Systems and Climate
Change ; - Natural Resources Management). - SOCIO-CULTURAL ISSUES (Human Security,
Peace, and Socio-Cultural issues; Equity and Ethical issues).
This carefully edited book contains contributions of prominent and active researchers and
scholars in the broadly perceived area of intelligent systems. The book is unique both with
respect to the width of coverage of tools and techniques, and to the variety of problems that
could be solved by the tools and techniques presented. The editors have been able to gather a
very good collection of relevant and original papers by prominent representatives of many
areas, relevant both to the theory and practice of intelligent systems, artificial intelligence,
computational intelligence, soft computing, and the like. The contributions have been divided
into 7 parts presenting first more fundamental and theoretical contributions, and then
applications in relevant areas.

This book provides the reader with an introduction to the physics of complex plasmas, a
discussion of the specific scientific and technical challenges they present and an
overview of their potential technological applications. Complex plasmas differ from
conventional high-temperature plasmas in several ways: they may contain additional
species, including nano meter- to micrometer-sized particles, negative ions, molecules
and radicals and they may exhibit strong correlations or quantum effects. This book
introduces the classical and quantum mechanical approaches used to describe and
simulate complex plasmas. It also covers some key experimental techniques used in
the analysis of these plasmas, including calorimetric probe methods, IR absorption
techniques and X-ray absorption spectroscopy. The final part of the book reviews the
emerging applications of microcavity and microchannel plasmas, the synthesis and
assembly of nanomaterials through plasma electrochemistry, the large-scale generation
of ozone using microplasmas and novel applications of atmospheric-pressure nonthermal plasmas in dentistry. Going beyond the scope of traditional plasma texts, the
presentation is very well suited for senior undergraduate, graduate students and
postdoctoral researchers specializing in plasma physics.
The demand for plant-based industrial raw materials has increased as well as research
into expanding the utility of plants for current and future uses. Plants are renewable,
have limited or positive environmental impact and have the potential to yield a wide
range of products in contrast to petroleum-based materials. Plants can be used in a
variety of different industries and products including bioenergy, industrial oil and starch,
fibre and dye, rubber and related compounds, insecticide and land rehabilitation. This
title offers a comprehensive coverage of each of these uses. Chapters discuss.
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Structure-based (SBDD) and ligand-based (LBDD) drug design are extremely important
and active areas of research in both the academic and commercial realms. This book
provides a complete snapshot of the field of computer-aided drug design and
associated experimental approaches. Topics covered include X-ray crystallography,
NMR, fragment-based drug design, free energy methods, docking and scoring, linearscaling quantum calculations, QSAR, pharmacophore methods, computational ADMETox, and drug discovery case studies. A variety of authors from academic and
commercial institutions all over the world have contributed to this book, which is
illustrated with more than 200 images. This is the only book to cover the subject of
structure and ligand-based drug design, and it provides the most up-to-date information
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on a wide range of topics for the practising computational chemist, medicinal chemist,
or structural biologist. Professor Kenneth Merz has been selected as the recipient of the
2010 ACS Award for Computers in Chemical & Pharmaceutical Research that
recognizes the advances he has made in the use of quantum mechanics to solve
biological and drug discovery problems.
The humid highlands in sub-Saharan Africa (SSA) are characterized by high population
densities and require intensification. The Consortium for Improving Agriculture-based
Livelihoods in Central Africa (CIALCA) has set up a research for development platform
in various mandate areas in DR Congo, Burundi, and Rwanda, aiming to identify
improved production, market, and nutrition options and facilitating the access for
development partners to these options. This platform is supported by capacity building,
multi-stakeholder dialogue, and monitoring and evaluation efforts. The conference,
facilitated by CIALCA, aimed to (i) take stock of the state-of the art in agricultural
intensification in the highlands of SSA and (ii) chart the way forward for agricultural
research for development in the humid highlands of SSA, and more specifically in the
recently launched Humidtropics Consortium Research Programme, through keynote,
oral and poster presentations, and strategic panel discussions.
Issues in Applied Agriculture / 2013 Edition is a ScholarlyEditions™ book that delivers timely,
authoritative, and comprehensive information about Grape and Wine Research. The editors
have built Issues in Applied Agriculture: 2013 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Grape and Wine Research in this book
to be deeper than what you can access anywhere else, as well as consistently reliable,
authoritative, informed, and relevant. The content of Issues in Applied Agriculture: 2013 Edition
has been produced by the world’s leading scientists, engineers, analysts, research institutions,
and companies. All of the content is from peer-reviewed sources, and all of it is written,
assembled, and edited by the editors at ScholarlyEditions™ and available exclusively from us.
You now have a source you can cite with authority, confidence, and credibility. More
information is available at http://www.ScholarlyEditions.com/.
Organic crop breeding: integrating organic agricultural approaches and traditional and modern
plant breeding methods / Edith T. Lammerts van Bueren and James R. Myers -- Nutrient
management in organic farming and consequences for direct and indirect selection strategies /
Monika Messmer ... [et al.] -- Pest and disease management in organic farming: implications
and inspirations for plant breeding / Thomas F. Doring ... [et al.] -- Approaches to breed for
improved weed suppression in organically grown cereals / Steve P. Hoad ... [et al.] -- Breeding
for genetically diverse populations: variety mixtures and evolutionary populations / Julie C.
Dawson and Isabelle Goldringer -- Centralized or decentralized breeding: the potentials of
participatory approaches for low-input and organic agriculture / Dominique Desclaux ... [et al.]
-- Values and principles in organic farming and consequences for breeding approaches and
techniques / Klaus P. Wilbois, Maaike Raaijmakers, and Edith T. Lammerts van Bueren -Plant breeding, variety release and seed commercialisation: laws and policies applied to the
organic sector / Véronique Chable ... [et al.] -- Wheat: breeding for organic farming systems /
Matt Arterburn, Kevin Murphy, and Steve S. Jones -- Maize: breeding and field testing for
organic farmers / Walter A. Goldstein ... [et al.] -- Rice: crop breeding using farmer led
participatory plant breeding / Charito P. Mendina -- Soybean: breeding for organic farming
systems / Johann Vollmann and Michelle Menken -- Faba bean: breeding for organic farming
systems / Wolfgang Link and Lamiae Ghaouti -- Potato: perspectives to breed for an organic
crop ideotype / Marjolein Tiemens-Hulscher, Edith. T. Lammerts van Bueren, and Ronald C.B.
Hutten -- Tomato: breeding for improved disease resistance in fresh market and home garden
varieties / Bernd Horneburg and James R. Myers -- Brassicas: breeding cole crops for organic
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agriculture / James R. Myers, Laurie McKenzie, and Roeland E. Voorrips -- Onion: breeding
onions for low-input and organic agriculture / Olga E. Scholten and Thomas W. Kuyper.
Precision farming is an agricultural management system using global navigation satellite
systems, geographic information systems, remote sensing, and data management systems for
optimizing the use of nutrients, water, seed, pesticides and energy in heterogeneous field
situations. This book provides extensive information on the state-of-the-art of research on
precision crop protection and recent developments in site-specific application technologies for
the management of weeds, arthropod pests, pathogens and nematodes. It gives the reader an
up-to-date and in-depth review of both basic and applied research developments. The chapters
discuss I) biology and epidemiology of pests, II) new sensor technologies, III) applications of
multi-scale sensor systems, IV) sensor detection of pests in growing crops, V) spatial and nonspatial data management, VI) impact of pest heterogeneity and VII) precise mechanical and
chemical pest control.
Micro Electro Mechanical Systems (MEMS) is already about a billion dollars a year industry
and is growing rapidly. So far major emphasis has been placed on the fabrication processes
for various devices. There are serious issues related to tribology, mechanics, surfacechemistry
and materials science in the operationand manufacturingof many MEMS devices and these
issues are preventing an even faster commercialization. Very little is understood about
tribology and mechanical properties on micro- to nanoscales of the materials used in the
construction of MEMS devices. The MEMS community needs to be exposed to the state-of-theartoftribology and vice versa. Fundamental understanding of friction/stiction, wear and the role
of surface contamination and environmental debris in micro devices is required. There are
significantadhesion, friction and wear issues in manufacturing and actual use, facing the
MEMS industry. Very little is understood about the tribology of bulk silicon and polysilicon films
used in the construction ofthese microdevices. These issues are based on surface
phenomenaand cannotbe scaled down linearly and these become increasingly important with
the small size of the devices. Continuum theory breaks down in the analyses, e. g. in fluid flow
of micro-scale devices. Mechanical properties ofpolysilicon and other films are not well
characterized. Roughness optimization can help in tribological improvements. Monolayers of
lubricants and other materials need to be developed for ultra-low friction and near zero wear.
Hard coatings and ion implantation techniques hold promise.
Cereal food engineering has become increasingly important in the food industry over the years,
as it plays a key role in developing new food products and improved manufacturing processes.
Engineering Aspects of Cereal and Cereal-Based Products focuses on the recent growth in
cereal technology and baked foods science, reviewing the latest updates in technological
developments in agricultural cultivation and processing for cereal scientists, food engineers,
and students. Cereals include a vast number of biochemical entities, very diverse in
composition and properties, as well as technological abilities. The text discusses cereal
production, which varies according to cultural practices, type of cereal, cultivar, and region. It
also addresses transportation, storage, and cereal quality—important at every phase from
harvest to production. Chapters cover technological operations such as wet and dry milling and
extrusion, and they address particular processing operations that are subject to improvements,
including bread and confectionary baking. The text also examines malting, rice processing,
breakfast cereals, and pasta. In addition, it explores new trends in cereal-based products and
the effects of processing on nutritional and functional properties of cereal products. This book
discusses the basic elements of cereal technology, from production to transformation, including
the most important processing operations in cereal technology, with emphasis on the
engineering aspects.
New technologies are becoming available for managing glyphosate resistant (GR) weeds and
reducing their spread. GR crop technology has revolutionized crop production in the developed
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world and the benefits are gradually spilling over to the developing world. In order to sustain an
effective, environmentally safe herbicide such as glyphosate and the GR crop technology well
in to the future, it is imperative that the issue of GR weeds be comprehensively understood.
This book provides such an essential, up-to-date source of information on glyphosate
resistance for researchers, extension workers, land managers, government personnel, and
other decision makers. Provides comprehensive coverage of the intensely studied topic of
glyphosate resistant (GR) in crops Details the development of glyphosate resistance and how
to detect and manage the problem in crops Helps standardize global approaches to glyphosate
resistance Encompasses interdisciplinary approaches in chemistry, weed science,
biochemistry, plant physiology, plant biotechnology, genetics, ecology Includes a chapter on
economic analysis of GR impact on crops
This book is a collection of original research and review papers that report on the state of the
art and recent advancements in food and agriculture engineering, such as sustainable
production and food technology. Encompassed within are applications in food and agriculture
engineering, biosystem engineering, plant and animal production engineering, food and
agricultural processing engineering, storing industry, economics and production management
and agricultural farms management, agricultural machines and devices, and IT for agricultural
engineering and ergonomics in agriculture.
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.
The field of corrosion science and engineering is on the threshold of important advances.
Advances in lifetime prediction and technological solutions, as enabled by the convergence of
experimental and computational length and timescales and powerful new modeling techniques,
are allowing the development of rigorous, mechanistically based models from observations and
physical laws. Despite considerable progress in the integration of materials by design into
engineering development of products, corrosion considerations are typically missing from such
constructs. Similarly, condition monitoring and remaining life prediction (prognosis) do not at
present incorporate corrosion factors. Great opportunities exist to use the framework of these
materials design and engineering tools to stimulate corrosion research and development to
achieve quantitative life prediction, to incorporate state-of-the-art sensing approaches into
experimentation and materials architectures, and to introduce environmental degradation
factors into these capabilities. Research Opportunities in Corrosion Science and Engineering
identifies grand challenges for the corrosion research community, highlights research
opportunities in corrosion science and engineering, and posits a national strategy for corrosion
research. It is a logical and necessary complement to the recently published book, Assessment
of Corrosion Education, which emphasized that technical education must be supported by
academic, industrial, and government research. Although the present report focuses on the
government role, this emphasis does not diminish the role of industry or academia.
The global food security and sustainable agriculture are the key challenges before the scientific
community in the present era of enhanced climate variability, rapidly rising population and
dwindling resources. No part of the world is immune from meteorological extremes of one sort
or another posing threat to the food security. Agrometeorology has to make most efficient use
of the opportunities available in achieving the objectives of enhancing productivity and
maintenance of sustainability. Increased awareness and technological advancement have
provided opportunities to develop efficient agrometeorological services that can help cope with
risks. These include improvements in weather forecasting, better understanding of the
monsoon variability and crop-weather relationships, advances in operational agrometeorology
and agrometeorological information systems, adaptation strategies to climate change and
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improved risk evaluation and management. This book based on an International Workshop
held in New Delhi, India should be of interest to all organizations and agencies interested in
agrometeorological applications.

The use of organic management practices in field cropping continues to rise globally,
and these methods have proven to be a viable way to produce food with reduced
resource use and environmental damage. Managing Energy, Nutrients, and Pests in
Organic Field Crops challenges the popular misconception that organic systems are
weak at managing energy,
Production from tropical agricultural systems will need to increase to satisfy the rising
food demand of an increasing population coupled with changes in consumption
patterns. At the same time, the agricultural sector is a significant source of greenhouse
gases (GHG) in many developing countries, which can be attributed mainly to land-use
change and methane emissions from rice and livestock. But how can we reconcile less
GHG emissions from tropical agricultural systems while increasing productivity? Due to
the interactive nature of these issues, this book is compiled of articles on natural
resource management, as well as the socio-economic aspects of GHG mitigation. The
scope of mitigation options in tropical agriculture is discussed for three different
activities: (a) agroforestry; (b) rice-based production systems; (c) pasture/animal
husbandry. Agronomic solutions alone will not be sufficient, as the institutional and
economic frameworks within which farmers operate dictate whether a recommended
agronomic management practice is acceptable. The prevention of deforestation, and
the re-forestation of degraded land, could become key elements to national climate
protection programs of some developing countries. Alternative management practices
in rice-based and pasture systems may offer win-win options to reduce emissions and
improve resource-use efficiencies.
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