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PREFACE

The book Microbial Biotechnology: Role in Ecological Sustainability and Research
discusses the potential role of microbial biotechnology in the betterment of our daily life-
style. Today, microbial biotechnology is a rapidly growing segment of life sciences/biological
sciences. It is well known that rapid industrialization and urbanization have resulted in
contamination of all components of the environment, increasing public concern over the
environmental brunt of wastewater polluted by anthropogenic sources. To mitigate this,
numerous traditional wastewater treatment techniques, both physical and chemical, such as
sedimentation or filtration techniques, oil-water separators, adsorption, membranes, coag-
ulation, adsorption, activated sludge, trickling filtration, precipitation, and oxidation
processes have been applied effectively. Besides, biological strategies through bacteria, fungi,
algae, actinomycetes, etc., have also been used to remove environmental pollutants. But
these conventional wastewater treatment methods have some limitations, require a note-
worthy amount of energy, and most importantly involve pricey paraphernalia and their
upkeep in maintaining microorganisms. From an environmental point of view, these recent
and classic treatment technologies should be amplified to formulate them in a more viable
and feasible manner. Contaminant mitigation or removal by using microbial technology is
an attractive and potential alternative. Recent development in the field of biotechnology,
molecular biology, ecology, and microbiology has been applied to develop different novel
treatment methods involving novel strains of microorganisms and their desirable properties
that could be applicable in the process of bioremediation. Various types of beneficial
microbes are present in the ecosystem and they can play key roles in mitigating climate con-
cerns, increasing green production technology, improving agriculture productivity, and
providing a means of earning a livelihood.

On the other hand, pathogenic microorganisms are a warranted introduction to emergent
therapies and disease prevention, and to gradually increasing agricultural profitability using
microbial biocontrol agents and bio-fertilizers. Similarly, various potential microbes play
critical roles in regulating the environment via their involvement in the production and
intake/consumption of greenhouse gases (GHGs) and other air pollutants from the environ-
ment. Environmental pollutants such as industrial and pharmaceutical waste have emerged
as a global threat, creating widespread antibiotic resistance and giving rise to drug-resistant
strains of pathogens. The book details the environmental problems posed by antibiotics,
including the various types of toxic environmental pollutants discharged from both natural
and anthropogenic activities and their toxicological effects in environments, humans, ani-
mals, and plants. This book also highlights the recent advanced and innovative methods for
the useful degradation and bioremediation of organic pollutants, heavy metals, dyes, etc., in
wastewater. This book covers a wide range of topics: environmental microbiology, biotech-
nology, nanotechnology, green chemistry, environmental science, and environmental engi-
neering, among others.

It is our hope that this book will also enhance the knowledge base of students, environ-
mental scientists, environmental biotechnologists, microbiologists, biomedical scientists,
and policymakers working in environmental microbiology, biotechnology, environmental
sciences, and medical microbiology with both basic and more advanced facts about environ-
mental issues and their challenges. Moreover, readers can also get up-to-date information
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and some background learning about existing environmental problems, their effects on
human health, and ways to control or contain these effects by employing various effective
approaches.

The editors would like to express their sincere thanks to the contributors for submitting
their work in a timely and proper manner. The editors are also thankful to national and
international reviewers for evaluation and valuable suggestions and comments to improve
the book for readers. Dr. Chowdhary acknowledges the support received from their family,
especially their father (Mr. Ram Chandra), and mother (Mrs. Malti Devi). Further, the edi-
tors also acknowledge the cooperation received from the Wiley team, and for their guidance
to finalize this book.
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