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Biofertilizers And Biopesticides
Natural-based substances, ‘plant biostimulants’, have been considered as environmentally friendly alternatives to agrichemicals.
Biostimulants may comprise microbial inoculants, humic acids, fulvic acids, seaweed extracts, etc. These biostimulants have biopesticide and
biostimulant utilities. Elucidations on direct or microbially mediated functions of biostimulants are presented in this book to illustrate
fundamental principles and recent applications underlying this technology. This book has encompassed a cross-section of topics on different
concepts to describe effective strategies by using these substances and/or beneficial microorganisms within sustainable agroecosystems. I
sincerely hope that the information provided adequately reflects the objectives of this compilation. “One of the first conditions of happiness is
that the link between man and nature shall not be broken.” Leo Tolstoy
The main focus of this book is to survey the current status of research, development and use of agriculturally important microorganisms in
Asian countries and develop a strategy for addressing critical issues various policy constraints due to which bio-pesticides have found limited
applications. In this book the editors have tried to develop a consensus on issues of such as quality requirements, quality control, regulatory
management, commercialization and marketing of agriculturally important microorganisms in Asian countries. All these issues are discussed
at national level by competent authorities of Asian countries including India, China, Malaysia, Iran, Taiwan, Israel, Sri Lanka, Vietnam and
Philippines.
In Indian context; with special reference to Gujarat.
Sharply focused, up-to-date information on microbial biofertilizers—including emerging options such as Piriformospora indica and Matsutake
The Handbook of Microbial Biofertilizers provides in-depth coverage of all major microbial biofertilizers (rhizobia, arbuscular mycorrhizal fungi,
and cyanobacteriaas well as new and emerging growth promoters (endophytes). It examines the role of microbes in growth promotion,
bioprotectors, and bioremidiators, and presents protocols and practical strategies for using microbes in sustainable agriculture. An abundance
of helpful charts, tables, and figures make complex information easy to access and understand. In this first-of-its-kind volume, contributors
from 11 countries and several continents address important issues surrounding microbial biofertilizers, including: the rhizobium-hostarbuscular mycorrhizal tripartite relationship mycorrhiza as a disease suppresser and stress reducer mycorrhiza helping bacteria the impact
of functional groups of soil microorganisms on nutrient turnover PBPRs as biofertilizers and biopesticides the potential of wild-legume rhizobia
for use as a biofertilizers the expanding role of blue-green algae in sustainable agriculture the role of microbial fertilizers in sustainable plant
production new and emerging endophytes the commercial potential of biofertilizers In this young century, the use of biofertilizers is already
growing rapidly. It has been recognized that these environment-friendly bioprotectors, growth boosters, and remediators are essential for
soil/plant health. The Handbook of Microbial Biofertilizers is designed to fit the expanding information needs of current and future
biotechnologists, microbiologists, botanists, agronomists, environmentalists, and others whose work involves sustained agriculture.
The book entitled "Biopesticides in Organic Farming : Recent Advances", describes critically reviewed, key aspects of organic farming and
provides a unique and timely science-based resource for researchers, teachers, extension workers, students, primary producers and others
around the world. This book is intended to be a unique and indispensable resource that offers a diverse range of valuable information and
perspectives on biopesticides in organic agriculture. It has chapters on each and every aspect related with biopesticides in organic farming
which are compiled by researchers and eminent professors at various universities across the globe. The wide spectrum information in various
chapters with the addition of the terms related to organic farming and concept statements is presented in very concise manner. Features:
This book is designed, as per course curriculum of different universities offering courses on Organic Farming, for undergraduate and post
graduate students, researchers, university professors and extension workers. The first section provides, Overview of organic farming with
special reference to biopesticides followed by the Principles of the applications of biopesticides in organic farming, Impact of Environmental
factors on biopesticides in organic farming, Pesticides Exposure Impacts on Health and Need of Biopesticides in Organic Farming, and Role
of nutrients in the management of crop diseases through biopesticides. The next section deals with the management of various crop diseases
through biopesticides of bacterial, fungal, viral, and Insect sex hormone, Natural enemies and Integrated Pest Management, Biotechnological
Trends in Insect Pests Control Strategy, Challenges in the popularization of Biopesticides in organic farming, Certification process and
standards of organic farming and Marketing and export potential of organic Products. Information presented in an accessible way for
students, professors, researchers, business innovators and entrepreneurs, management professionals and practitioners.
Food Processing By-Products and their Utilization An in-depth look at the economic and environmental benefits that food companies can
achieve—and the challenges and opportunities they may face—by utilizing food processing by-products Food Processing By-Products and their
Utilization is the first book dedicated to food processing by-products and their utilization in a broad spectrum. It provides a comprehensive
overview on food processing by-products and their utilization as source of novel functional ingredients. It discusses food groups, including
cereals, pulses, fruits, vegetables, meat, dairy, marine, sugarcane, winery, and plantation by-products; addresses processing challenges
relevant to food by-products; and delivers insight into the current state of art and emerging technologies to extract valuable phytochemicals
from food processing by-products. Food Processing By-Products and their Utilization offers in-depth chapter coverage of fruit processing byproducts; the application of food by-products in medical and pharmaceutical industries; prebiotics and dietary fibers from food processing byproducts; bioactive compounds and their health effects from honey processing industries; advances in milk fractionation for value addition;
seafood by-products in applications of biomedicine and cosmeticuals; food industry by-products as nutrient replacements in aquaculture diets
and agricultural crops; regulatory and legislative issues for food waste utilization; and much more. The first reference text to bring together
essential information on the processing technology and incorporation of by-products into various food applications Concentrates on the
challenges and opportunities for utilizing by-products, including many novel and potential uses for the by-products and waste materials
generated by food processing Focuses on the nutritional composition and biochemistry of by-products, which are key to establishing their
functional health benefits as foods Part of the "IFST Advances in Food Science" series, co-published with the Institute of Food Science and
Technology (UK) This bookserves as a comprehensive reference for students, educators, researchers, food processors, and industry
personnel looking for up-to-date insight into the field. Additionally, the covered range of techniques for by-product utilization will provide
engineers and scientists working in the food industry with a valuable resource for their work.
Advances in Organic Farming: Agronomic Soil Management Practices focuses on the integrated interactions between soil-plant-microbeenvironment elements in a functioning ecosystem. It explains sustainable nutrient management under organic farming and agriculture, with
chapters focusing on the role of nutrient management in sustaining global ecosystems, the remediation of polluted soils, conservation
practices, degradation of pollutants, biofertilizers and biopesticides, critical biogeochemical cycles, potential responses for current and
impending environmental change, and other critical factors. Organic farming is both challenging and exciting, as its practice of “feeding the
soil, not the plant provides opportunity to better understand why some growing methods are preferred over others. In the simplest terms,
organic growing is based on maintaining a living soil with a diverse population of micro and macro soil organisms. Organic matter (OM) is
maintained in the soil through the addition of compost, animal manure, green manures and the avoidance of excess mechanization. Presents
a comprehensive overview of recent advances and new developments in the field OF research within a relevant theoretical framework
Highlights the scope of the inexpensive and improved management practices Focuses on the role of nutrient management in sustaining the
ecosystems
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How to achieve sustainable agricultural production without compromising environmental quality, agro-ecosystem function and
biodiversity is a serious consideration in current agricultural practices. Farming systems’ growing dependency on chemical inputs
(fertilizers, pesticides, nutrients etc.) poses serious threats with regard to crop productivity, soil fertility, the nutritional value of farm
produce, management of pests and diseases, agro-ecosystem well-being, and health issues for humans and animals. At the same
time, microbial inoculants in the form of biofertilizers, plant growth promoters, biopesticides, soil health managers, etc. have gained
considerable attention among researchers, agriculturists, farmers and policy makers. The first volume of the book Microbial
Inoculants in Sustainable Agricultural Productivity - Research Perspectives highlights the efforts of global experts with regard to
various aspects of microbial inoculants. Emphasis is placed on recent advances in microbiological techniques for the isolation,
characterization, identification and evaluation of functional properties using biochemical and molecular tools. The taxonomic
characterization of agriculturally important microorganisms is documented, along with their applications in field conditions. The
book exploresthe identification, characterization and diversity analysis of endophytic microorganisms in various crops including
legumes/ non-legumes, as well as the assessment of their beneficial impacts in the context of promotingplant growth. Moreover, it
provides essential updates onthe diversity and role of plant growth promoting rhizobacteria (PGPR) and arbuscular mycorrhizal
mycorrhizal fungi (AMF). Further chaptersexamine in detailbiopesticides, thehigh-density cultivation of bioinoculants in submerged
culture, seed biopriming strategies for abiotic and biotic stress tolerance, andPGPR as abio-control agent. Given its content,the
book offers a valuable resource for researchers involved in research and development concerningPGPR, biopesticides and
microbial inoculants.
Biofertilizers are seen as an important alternative technology, since the negative externalities of chemical fertilizers have become
well known. The use of the latter has led to considerable environmental cost. Biofertilizers do not pollute the soil and do not disrupt
the ecological balance, and hence are environment friendly. An increasing number of farmers are using biofertilizers, and the
numbers of biofertilizer manufacturing units have also grown considerably. Organic farming system in India is not new and is being
followed from ancient time. It is a method of farming system which primarily aimed at cultivating the land and raising crops in such
a way, as to keep the soil alive and in good health by use of organic wastes (crop, animal and farm wastes, aquatic wastes) and
other biological materials along with beneficial microbes (biofertilizers) to release nutrients to crops for increased sustainable
production in an eco friendly pollution free environment. Organic farming has emerged as an important priority area globally in
view of the growing demand for safe and healthy food and long term sustainability and concerns on environmental pollution
associated with indiscriminate use of agrochemicals. Going organic may be a clear way of getting back to basics and getting away
from the havoc chemicals can wreak on our health and our environment but the basics themselves may not be so clear. This book
provides the view of immense potential of biofertilizers as a supplementary nutrient source for the crops and covers all major types
of bacterial fertilizers. The major contents of this book is crop response to biofertilizers, nitrogen fixation, phosphate solubilising
microorganisms, application and evaluation techniques, biogas production, pest and disease management system in agriculture,
production, promotion, quality control, marketing, future research planning, photographs and details of machineries, list of
manufacturers and suppliers of biofertilizers and organic farming in directory section. This book will be of use and interest to
consultants, researchers, libraries, and entrepreneurs, manufacturers of biofertilizer and for those who wants to venture in to this
field.
More than a century has passed since the first bioformulations were introduced to the market. But there is still much to be done,
explored and developed. Though bioformulations offer green alternatives and are important for sustainable agriculture, they make
up only a small fraction of the total additions used to enhance crop yields or protect them from pests. There is a great need to
develop bioformulations that can promote confidence among end users; accordingly, it is imperative that bioformulations to replace
chemicals be reliable and overcome the shortcomings of the past. Bioformulations: for Sustainable Agriculture discusses all the
issues related to the current limitations and future development of bioformulations. It examines in detail those bioformulations that
include biofertilizers and biopesticides (also commonly known as bioinoculants), presenting a global picture of their development.
Further chapters address diverse microbes that are already being or could be used as bioformulations. The book also discusses
the techniques, tools and other additions required to establish bioformulations as trustworthy and global solutions. It assesses the
types of bioformulations currently available on the market, while also considering the future roles of bioformulations, including the
reclamation of marginal and polluted soils. Further, it discusses the current legislation and much-needed amendments. Overall the
book provides a comprehensive outlook on the status quo of bioformulations and the future approaches needed to improve them
and achieve sustainable agriculture and food security without sacrificing the quality of soils. This will be extremely important in
offering chemical-free foods and a better future for generations to come.
Biocontrol and Secondary Metabolites: Applications and Immunization for Plant Growth and Protection covers established and
updated research on emerging trends in plant defense signaling in, and during, stress phases. Other topics cover growth at
interface as a sustainable way of life and the context of human welfare and conservation of fungi as a group of organisms. Further,
the book explores induced systemic resistance using biocontrol agents and/or secondary metabolites as a milestone for
sustainable agricultural production, thus providing opportunities for the minimization or elimination of the use of fungicides.
Presents an overview on mechanisms by which plants protect themselves against herbivory and pathogenic microbes Identifies
the use of immunization as a popular and effective alternative to chemical pesticides Explores how these fungi help crop plants in
better uptake of soil nutrients, increase soil fertility, produce growth promoting substances, and secrete metabolites that act as biopesticides
The book aims to provide a comprehensive view of advanced environmental approaches for wastewater treatment, heavy metal
removal, pesticide degradation, dye removal, waste management, microbial transformation of environmental contaminants etc.
With advancements in the area of Environmental Biotechnology, researchers are looking for the new opportunities to improve
quality standards and environment. Recent technologies have given impetus to the possibility of using renewable raw materials as
a potential source of energy. Cost intensive and eco-friendly technology for producing high quality products and efficient ways to
recycle waste to minimize environmental pollution is the need of hour. The use of bioremediation technologies through microbial
communities is another viable option to remediate environmental pollutants, such as heavy metals, pesticides and dyes etc. Since
physico-chemical technologies employed in the past have many potential drawbacks including higher cost, and lower
sustainability. So there is need of efficient biotechnological alternatives to overcome increasing environmental pollution. Hence,
there is a need for environmental friendly technologies that can reduce the pollutants causing adverse hazards on humans and
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surrounding environment.
Microbiome Stimulants for Crops: Mechanisms and Applications provides the latest developments in the real-world development
and application of these crop management alternatives in a cost-effective, yield protective way. Sections address questions of
research, development and application, with insights into recent legislative efforts in Europe and the United States. The book
includes valuable information regarding mechanisms and the practical information needed to support the growing microbial
inoculant and biostimulant industry, thus helping focus scientific research in new directions. Provides methods for finding and
testing endophytic and growth promotional microbes Explains the mechanisms of microbes and other biostimulant function in
promoting plant growth Evaluates methods for treatments of plants with microbes and microbiome stimulants Identifies areas for
new research
Global concern over the demerits of chemicals in agriculture has diverted the attention of researchers towards using the potential
of PGPR in agriculture. This book contains many useful and important research papers pertaining to the use of bio-fertilizers and
bio-fungicides for sustainable agriculture. This volume is presented in an easy-to-understand manner,with well-illustrated protocols
on the production to commercialization of PGPR. The chapters on commercial potential, trade and regulatory issues among Asian
countries are worthwhile additions. As such, this book will prove useful for students, researchers, teachers, and entrepreneurs in
the area of PGPR and its allied fields.
With the recent shift of chemical fertilizers and pesticides to organic agriculture, the employment of microbes that perform
significant beneficial functions for plants has been highlighted. This book presents timely discussion and coverage on the use of
microbial formulations, which range from powdered or charcoal-based to solution and secondary metabolite-based
bioformulations. Bioformulation development of biofertilizers and biopesticides coupled with the advantages of nanobiotechnology
propose significant applications in the agricultural section including nanobiosensors, nanoherbicides, and smart transport systems
for the regulated release of agrochemical. Moreover, the formulation of secondary metabolites against individual phytopathogens
could be used irrespective of geographical positions with higher disease incidences. The prospective advantages and uses of
nanobiotechnology generate tremendous interest, as it could augment production of agricultural produce while being cost-effective
both energetically and economically. This bioformulation approach is incomparable to existing technology, as the bioformulation
would explicitly target the particular pathogen without harming the natural microbiome of the ecosystem. Nanobiotechnology in
Bioformulations covers the constraints associated with large-scale development and commercialization of bioinoculant formations.
Furthermore, exclusive emphasis is be placed on next-generation efficient bioinoculants having secondary metabolite formulations
with longer shelf life and advanced competence against several phytopathogens. Valuable chapters deal with bioformulation
strategies that use divergent groups of the microbiome and include detailed diagrammatic and pictorial representation. This book
will be highly beneficial for both experts and novices in the fields of microbial bioformulation, nanotechnology, and nanomicrobiotechnology. It discusses the prevailing status and applications available for microbial researchers and scientists,
agronomists, students, environmentalists, agriculturists, and agribusiness professionals, as well as to anyone devoted to
sustaining the ecosystem.
This work illustrates how Asia is using biology to create innovative products, services and technologies to meet the goals of
poverty reduction, food security, livelihood improvement and wealth creation in future years.
To cope with the increasing problems created by agrochemicals such as plant fertilizers, pesticides and other plant protection
agents, biological alternatives have been developed over the past years. These include biopesticides, such as bacteria for the
control of plant diseases, and biofertilizer to improve crop productivity and quality. Especially plant growth promoting rhizobacteria
(PGPR) are as effective as pure chemicals in terms of plant growth enhancement and disease control, in addition to their ability to
manage abiotic and other stresses in plants. The various facets of these groups of bacteria are treated in this Microbiology
Monograph, with emphasis on their emergence in agriculture. Further topics are Bacillus species that excrete peptides and
lipopeptides with antifungal, antibacterial and surfactant activity, plant-bacteria-environment interactions, mineral-nutrient
exchange, nitrogen assimilation, biofilm formation and cold-tolerant microorganisms.
Advances in Nano-fertilizers and Nano-pesticides in Agriculture: A Smart Delivery System for Crop Improvement explores the use
of nanotechnology for the controlled delivery of pesticides, herbicides and fertilizers that improve the safety of products while also
increasing the efficiency of food production and decreased environmental pollution. The development of nanodevices such as
smart delivery systems to target specific sites, as well as nanocarriers for chemical controlled release are currently important
aspects in novel agriculture and require a strong foundation of understanding, not only the technology, but also the resulting
impacts. Fills key knowledge- gaps of bio-nanotechnology, how they interact with plant cells and their biological consequences
Focuses on agro-nanotechnology which can be utilized for developing healthy seeds Explores the possibilities of macronutrient
nano-based fertilizers
Biofertilizers and Biopesticides in Sustainable AgricultureCRC Press
This book provides a comprehensive overview of the benefits of biofertilizers as an alternative to chemical fertilizers and
pesticides. Agricultural production has increased massively over the last century due to increased use of chemical fertilizers and
pesticides, but these gains have come at a price. The chemicals are not only expensive; they also reduce microbial activity in
agricultural soils and accumulate in the food chain, with potentially harmful effects for humans. Accordingly, it is high time to
explore alternatives and to find solutions to overcome our increasing dependence on these chemicals. Biofertilizers, which consist
of plant remains, organic matter and microorganisms, might offer an alternative. They are natural, organic, biodegradable, ecofriendly and cost-effective. Further, the microbes present in the biofertilizers are important, because they produce nutrients
required for plant growth (e.g., nitrogen, phosphorus, potassium), as well as substances essential for plant growth and
development (e.g., auxins and cytokinins). Biofertilizers also improve the physical properties, fertility and productivity of soil,
reducing the need for chemical fertilizers while maintaining high crop yield. This makes biofertilizers a powerful tool for sustainable
agriculture and a sustainable environment. The book covers the latest research on biofertilizers, ranging from beneficial fungal,
bacterial and algal inoculants; to microbes for bioremediation, wastewater treatment; and recycling of biodegradable municipal,
agricultural and industrial waste; as well as biocontrol agents and bio-pesticides. As such, it offers a valuable resource for
researchers, academics and students in the broad fields of microbiology and agriculture.
Ranging from biofuels to building materials, and from cosmetics to pharmaceuticals, the list of products that may be manufactured
using discards from farming and fishery operations is extensive. Byproducts from Agriculture and Fisheries examines the
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procedures and technologies involved in this process of reconstitution, taking an environmentally aware approach as it explores
the developing role of value-added byproducts in the spheres of food security, waste management, and climate control. An
international group of authors contributes engaging and insightful chapters on a wide selection of animal and plant byproducts,
discussing the practical business of byproduct recovery within the vital contexts of shifting socio-economic concerns and the
emergence of green chemistry. This important text: Covers recent developments, current research, and emerging technologies in
the fields of byproduct recovery and utilization Explores potential opportunities for future research and the prospective
socioeconomic benefits of green waste management Includes detailed descriptions of procedures for the transformation of the
wastes into of value-added food and non-food products With its combination of practical instruction and broader commentary,
Byproducts from Agriculture and Fisheries offers essential insight and expertise to all students and professionals working in
agriculture, environmental science, food science, and any other field concerned with sustainable resources.

Organic farming is a new revolution in agriculture on a global scale. This has come in wake of realization of ill effects of
Green Revolution.This book has given description of adverse effects of chemicals used in agriculture and the urgent
need to switch to organic farming by the use of biofertilizers and adopting biocontrol measures. Organic farming is a
sustainable option where cheap and ecofriendly biofertilizers are produced by farmers and scientists using various micro
organisms such as bacteria, algae and fungi. Green pest management practices using biocontrol agents for minimising
the crop loss due to insect pests is extensively described in this book. The authors have also dealt with the different
measures adopted in India to popularize the use of biofertilizers and biocontrol agents. The book focuses attention on
present day challenge of attaining sustainable agriculture without damaging the environment.
Increased research is going on to explore the new cleaner options for the utilization of natural resources. This book aims
to provide the scientific knowhow and orientation in the area of the emerging technologies for utilization of natural
resources for sustainable development to the readers. The book includes production of energy and lifesaving drugs using
natural resources as well as reduction of wastage of resources like water and energy for sustainable development in both
technological as well as modeling aspects.
Microbes as Bio-Fertilizers and their Production Technology is a step forward in the direction of research, testing, and
development of new effective strains of beneficial microbes and their production technologies. This book highlights the
methods of isolation of several beneficial microbes of different utility, specialization culture media, distinguishing
characteristics of these microbes, testing their efficiencies, and large scale production technologies. It is a unique book in
which beneficial microbial bio-fertilizers are included.
Chemical fertilizers are widely used with the purpose to enhance output in various product varieties in agriculture. As,
chemical fertilizers are the big¬gest reason of posing pollution to the water bodies, ground water, and also
bioaccumulates in crops hence badly destroying ecological cycles. Therefore, modern scientists are focusing to switch
completely from chemical farming to organic farming in order to encourage sustainable agriculture. In organic farm¬ing
crops are not polluted as they rose through use of manures, biofertilizers and biopesticides which not only provides
optimum nutrients to plants but also keep pests and pathogens in control. Biofertilizers are actually "microorgan¬isms
which bring roughly nutrient enrichment of soil through enhancing the availability of nutrients to plant crops". These microorganisms who exhibit the ability to act as bio-fertilizers are the bacteria, cyanobacteria and mycor¬rhizal fungi.
Biofertilizers provides considerable potent benefits to agriculture as well as public health programmes. Both developing
and developed countries have a vast potential for biofertilizers. However, their adoption by farmers es¬pecially in
developing countries needs education for maximizing benefits. The stress on organic farming as well as on residue free
materials would certainly merit enhanced adoption of biofungicides by the farmers. The use of fungicides reduces crop
productivity loss because the chemically synthesized pesticides are no doubt quick in their effect but on the other hand
they cause so many environmental and health just as revival of new pests, fungal resistance, loss of soil fertility and
persistence of toxic substances when they are consumed by animals and humans. All these problems call for an ecofriendly and sustainable approach in order to decrease the usage and dependence of chemically synthe¬sized fertilizers
and pesticides. Similarly, there are so many natural fungicides that can be best alternatives to control fungi and
enhancing plant life. Thus, the purpose of this book is to provide that knowledge about recent advancements in the
emerging fields of Biofertilizers and Biofungicides as both of them are considered to be ecofriendly as well as sustainable
substitutes to chemical fertilizers and fungicides respectively.Chapter 1- 10 discusses all aspects of biofertilizers with
special focus on recent advances in this technology while Chapter 11- 14 are about Biofungicides, their applications and
recent advances in this field of organic farming.
The potassium solubilizing microorganisms (KSMs) are a rhizospheric microorganism which solubilizes the insoluble
potassium (K) to soluble forms of K for plant growth and yield. K-solubilization is carried out by a large number of
saprophytic bacteria (Bacillus mucilaginosus, B. edaphicus, B. circulans, Acidothiobacillus ferrooxidans, Paenibacillus
spp.) and fungal strains (Aspergillus spp. and Aspergillus terreus). Major amounts of K containing minerals (muscovite,
orthoclase, biotite, feldspar, illite, mica) are present in the soil as a fixed form which is not directly taken up by the plant.
Nowadays most of the farmers use injudicious application of chemical fertilizers for achieving maximum productivity.
However, the KSMs are most important microorganisms for solubilizing fixed form of K in soil system. The KSMs are an
indigenous rhizospheric microorganism which show effective interaction between soil-plant systems. The main
mechanism of KSMs is acidolysis, chelation, exchange reactions, complexolysis and production of organic acid.
According to the literature, currently negligible use of potassium fertilizer as chemical form has been recorded in
agriculture for enhancing crop yield. Most of the farmers use only nitrogen and phosphorus and not the K fertilizer due to
unawareness that the problem of K deficiency occurs in rhizospheric soils. The K fertilizer is also costly as compared to
other chemical fertilizers.
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Chapter 1. Potential and Possible Uses of Bacterial and Fungal Biofertilizers Chapter 2. Evaluation of the Functional
Group of Microorganisms As Bioindicators on the Rhizosphere Microcosm Chapter 3. Tripartite Relationship of
Rhizobium, AMF, and Host in Growth Promotion Chapter 4. Biological Fertilizers for Sustainable Rice Production Chapter
5. Mycorrhiza Helper Bacteria: Their Ecological Impact in Mycorrhizal Symbiosis Chapter 6. Plant-Growth-Promoting
Rhizobacteria As Biofertilizers and Biopesticides Chapter 7. Sustainable Agriculture and the RhizobialLegumes
Symbiosis Chapter 8. Wild-Legume Rhizobia: Biodiversity and Potential As Biofertilizer Chapter 9. Potential of Arbuscular
Mycorrhizae in Organic Farming Systems Chapter 10. Role of Mycorrhizae in Forestry Chapter 11. Physiological and
Molecular Aspects of Osmotic Stress Alleviation in Arbuscular Mycorrhizal Plants Chapter 12. Arbuscular Mycorrhizal
Inoculation in Nursery Practice Chapter 13. Interaction Between Arbuscular Mycorrhizal Fungi and Root Pathogens
Chapter 14. Production of Seedlings Inoculated with Arbuscular Mycorrhizal Fungi and Their Performance After
Outplanting Chapter 15. Status of Endomycorrhizal (AMF) Biofertilizer in the Global Market Chapter 16. Role of
Cyanobacteria As Biofertilizers: Potentials and Limitations Chapter 17. Cyanobacterial Biofertilizers for Rice: Present
Status and Future Prospects Chapter 18. A Comparative Study on Nitrogen-Fixing Cyanobacteria in South American and
European Rice Fields Chapter 19. Piriformospora indica As a New and Emerging Mycofertilizer and Biotizer: Potentials
and Prospects in Sustainable Agriculture Chapter 20. Matsutake: A Natural Biofertilizer? Wang fun fan Robert Hall Future
Challenges Conclusions Index
This book addresses basic and applied aspects of two nexus points of microorganisms in agro-ecosystems, namely their
functional role as bio-fertilizers and bio-pesticides. Readers will find detailed information on all of the aspects that are
required to make a microbe “agriculturally beneficial.” A healthy, balanced soil ecosystem provides a habitat for crops to
grow without the need for interventions such as agro-chemicals. No organism in an agro-ecosystem can flourish
individually, which is why research on the interaction of microorganisms with higher forms of life has increasingly gained
momentum in the last 10-15 years. In fact, most of plants’ life processes only become possible through interactions with
microorganisms. Using these “little helpers” as a biological alternative to agro-chemicals is a highly contemporary field of
research. The information presented here is based on the authors’ extensive experience in the subject area, gathered in
the course of their careers in the field of agricultural microbiology. The book offers a valuable resource for all readers who
are actively involved in research on agriculturally beneficial microorganisms. In addition, it will help prepare readers for
the future challenges that climate change will pose for agriculture and will help to bridge the current gaps between
different scientific communities.
The performance of crops in the soil largely depends on the physico-chemical components of the soil, which regulate the
availability of nutrients as well as abiotic and biotic stresses. Microbes are the integral component of any agricultural soil,
playing a vital role in regulating the bioavailability of nutrients, the tolerance to abiotic and biotic stresses and
management of seed-borneand soil-borne plant diseases. The second volume of the book Microbial Inoculants in
Sustainable Agricultural Productivity - Functional Applications reflects the pioneering efforts of eminent researchers to
explore the functions of promising microbes as microbial inoculants, establish inoculants for field applications and
promote corresponding knowledge among farming communities. In this volume, readers will find dedicated chapters on
the role of microbes as biofertilizers and biopesticides in the improvement of crop plants, managing soil fertility and plant
health, enhancing the efficiency of soil nutrients and establishing systemic phytopathogen resistance in plants, as well as
managing various kinds of plant stress by applying microbial inoculants. The impact of microbial inoculants on the
remediation of heavy metals, soil carbon sequestration, function of rhizosphere microbial communities and remediation of
heavy metal contaminated agricultural soils is also covered in great detail. In this Volume, a major focus is on the
approaches, strategies, advances and technologies used to develop suitable and sustainable delivery systems for
microbial inoculants in field applications. Subsequent chapters investigate the role of nanomaterials in agriculture and the
nanoparticle-mediated biocontrol of nematodes. An overview of the challenges facing the regulation and registration of
biopesticides in India rounds out the coverage.
This new volume, Biofertilizers and Biopesticides in Sustainable Agriculture, presents strategies for the management of
soil and crop diseases. Microbes have attracted worldwide attention due to their role in disease management and
remediation of polluted soils. Taking a sustainable approach, this book explores the means of integrating various
microbial management approaches to achieve the desired levels of crop yield under both conventional soils and
neglected soils through the use of biopesticides and other botanicals as well as biomolecules. This book also presents a
broad and updated view of molecular nitrogen fixation and phosphate-solubilizing and sulfur-transforming microbes for
nutrition of crops in relation to the role of metal tolerant microbes in providing protection to plants grown in metalcontaminated soils. The preparation and application of biofertilizers, utilization of household waste materials, and use of
genetically modified microorganisms (GMOs) in plant growth and development are also well discussed in the volume.
PGPR have gained world wide importance and acceptance for agricultural benefits. These microorganisms are the
potential tools for sustainable agriculture and the trend for the future. Scientific researches involve multidisciplinary
approaches to understand adaptation of PGPR to the rhizosphere, mechanisms of root colonization, effects on plant
physiology and growth, biofertilization, induced systemic resistance, biocontrol of plant pathogens, production of
determinants etc. Biodiversity of PGPR and mechanisms of action for the different groups: diazotrophs, bacilli,
pseudomonads, and rhizobia are shown. Effects of physical, chemical and biological factors on root colonization and the
proteomics perspective on biocontrol and plant defence mechanism is discussed. Visualization of interactions of
pathogens and biocontrol agents on plant roots using autofluorescent protein markers has provided more understanding
of biocontrol process. Commercial formulations and field applications of PGPR are detailed.
The future of agriculture strongly depends on our ability to enhance productivity without sacrificing long-term production
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potential. An ecologically and economically sustainable strategy is the application of microorganisms, such as the diverse
bacterial species of plant growth promoting bacteria (PGPB). The use of these bio-resources for the enhancement of
crop productivity is gaining worldwide importance. “Bacteria in Agrobiology: Plant Growth Responses” describes the
application of various bacteria in plant growth promotion and protection, including symbiotic, free living, rhizospheric,
endophytic, methylotrophic, diazotrophic and filamentous species.
Developing countries as the nations of Indian subcontinent are experiencing big-bangs regarding their economic,
agricultural and industrial development. The sole aim of present mechanized and advanced agricultural practices is to
produce enhanced grain yield to satiate the hunger of burgeoning population. Thus the present scenario demands the
use of chemical fertilizers and other agrochemicals. However the production cost of these chemical products is to high as
it increases pressure on the fossils fuel reserves of the country. Bioinoculants are the culture concoctions/live microbial
isolates that are presently the most ecologically feasible and economically sound example of practical reproduction of lab
experimentation for the help of modern day farmeBroadly, bioinoculants include biofertilzers, biopesticides and organic
decomposers. Biofertilizers are live cells of beneficial microbial isolates that provide necessary nutrients (nitrogen,
phosphorous etc), excrete growth promoting compounds and provide resistance to a variety of diseases that culminates
to enhanced yield and production. While biopesticides are live microbial isolates or their metabolic products that
eradicate/kill known insects/pests of crops. Among commercialized biopesticides Bt cotton emerged as the first brand
ambassador of modern day pesticides. The third component of bioinoculants are the organic decomposers that include
certain fungal species, bacterial genera and actinomycetes that hasten decomposition of organic compounds and make
available nutrients held as organic matter.
An increasing population has put tremendous pressure on agricultural productivity to fulfill the demands of human
consumption. Numerous agricultural activities and techniques have been developed to raise annual crop production
globally. While agriculture has succeeded in enhancing the yearly crop productivity, this achievement is at the cost of
environmental degradation by applying synthetic persistent substances, such as industrial fertilizers, pesticides,
herbicides, etc. Chemical fertilizers are nearly as destructive as they are productive, causing monocultures and
consequences associated with elimination of diversity, nutrient pollution as evidenced by algae blooms, eutrophication,
water quality issues, lower oxygen levels and dangers to fish stocks. Therefore, the scientific approach to maintain
sustainable fertility in soil and plants is to switch over to biofertilisers. Biofertilisers are compounds of organic matter that
are applied to crops for growth and health. Their constituent micro-organisms interact in an ecofriendly manner with the
soil, root and seeds of plants, promoting the growth of micro-flora that enhances soil fertility. They are known to play a
number of vital roles in soil fertility, crop productivity and production in agriculture. Application of biofertilisers results in
increased mineral and water uptake, root development, vegetative growth and nitrogen fixation. They liberate growth
promoting substances and vitamins and help to maintain soil fertility. They act as antagonists and play a pivotal role in
neutralising the soil borne plant pathogens, thereby assisting in the bio-control of diseases. Application of biofertilisers in
lieu of synthetic fertilizers could be the promising technique to raise agricultural productivity without degrading the
environmental quality. The present book focuses on the latest research approaches and updates from the microbiota
ecosystem and their applications in agriculture industry. It also highlights the great potential and possible future of action
of microbiota in the development of sustainable agricultural systems.
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