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1. Jyoti Babar Practical Handbook on NA 978-93- My Rays 1-2
Medical Microbiology and 93337-02-3 | Publications
Immunology Centre
2. Manju Practical Handbook on NA 978-93- My Rays 1-2
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0. Manju Microbial Biofilms Biofilms - A 978-0-323- | Elsevier 17-21
Phadke Socio 95715-1
microbiological
nexus
10. Vidya Global Perspectives on A Visualization | 978-93- Perception 22-23
Hariharan Themes in Literary Texts of Soja's 92189-38-8 | Publishing
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2 This book is the outcome of a novel and exhaustive research work carried

. outon twenty-two hardwood tree Species growing' in some of the oldest
and largest iron ore mines of Odisha, India, The wood samples collacted
from such species were analyzed for its anatomical features and compared
with: the’ standard microstructure of the same species from relatively
undisturbed area to ohsefye the impact of constant mining stress on: the
internal structure of wood of such tree species. The control samples were
collected from the Xylarium (DDw) of Forest Research Institute {Deemed) -
University, .Dehradun as well_ as from the forest areas of Jharkhand, i
Techniques 'such as microtamy, maceration, electron’ microscopy, .
spectrometry were employed in the c _ verdifferent -
criteria which led to the shortlisting of species that are adaptive and

1 tolerant to the stress conditions. The germplasm of such species can he
suitably utilized for reforestation Programmes in the mining areas, which
‘would restore the focal ecosystem efficiently,
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Vishnuprasad Varadarajan
Sangeeta Gupta
Ankita Gupta

Dr. V. Vishnuprasad js currently working as an
Assistant Professor in the Botany Department of S|ES

College (Autonomous), Sion (West), Mumbai and js <m —\mm.ﬂmo : M m—x— <<°°Q

also the .nooqn_zamﬁoﬂ for Department of n .ﬂ .H — Q
Environmental Science. He has four published papers.

He has always been a teaching and _ﬂmmman WEER —..-..— —nﬂom —-: n : —..m no Wﬁ.m m.ﬁm
enthusiast, keen to encourage young minds to

o with iron ore Mmining
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Imprint

Any brand names and product names mentioned in this book are subject to
trademark, brand or patent protection and are trademarks or registered
trademarks of their respective holders. The use of brand names, product
names, common names, trade names, product descriptions etc. even without
a particular marking in this work is in no way to be construed to mean that
such names may be regarded as unrestricted in respect of trademark and
brand protection legislation and could thus be used by anyone.
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Publisher:
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is a trademark of
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ISBN: 978-620-5-51373-6
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© Authors

No part of this publication may be reproduced, stored In a relrieval system, or transmitted in any form or by any
means, electronic, mechanlcal, photocopying, recording and/or otherwise without the prior written permission of the

publisher.
First Edition : 2014
Reprint: 2016
Reprint: 2018
Second Revised Edition : 2019
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Published by ¢ Mrs. Meena Pandey for Himalaya Publishing House Pvt. Ltd.,
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Phone: 0712-2721215, 2721216
Bengaluru : Plot No. 91-33, 2nd Main Road, Seshadripuram, Behind Nataraja Theatre,
Bengaluru - 560 020. Phone: 080-41138821; Mobile: 09379847017, 09379847005
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ABOUT THE AUTHORS

Urmila Rai has been in active academics for over five decades in Mumbai. She has rich
experience in teaching, writing and administration. She was Principal of Narsee Monjee
College of Commerce in Mumbai for fourteen years and later, Director of Pillar’s Institute of
Management Studies in New Panvel. She has taught Communication in Sydenham College,
Narsee Monjee College of Commerce, Jamnalal Bajaj Institute of Management and Narsee
Monjee Institute of Management Studies. She has also conducted training sessions for
Thermax, Forbes Marshall, Maersk (India) and Knight Frank (India). She holds a Ph.D. in
English Literature and has guided students for Ph.D. in the University of Mumbai. She has
been a Member of the Senate and the Academic Council of the University of Mumbai.

Dr. Vaneeta Raney has academically excelled in Masters in Management
Science with Industrial Psychology and Marketing from IBMR. She is
associated with interdisciplinary educational institutions at UG and PG levels.

She has 5 years of industrial experience as a Recruiter and Public Relations
and Communication Officer. She has successfully done her Summer
Internship with Indian Oil Corporation in the areas of Corporate Advertising
and Communication.

She is firmly grounded with University of Mumbai and ICFAI, and conducts customized
grooming sessions on demand for UG and PG courses. Ms. Raney has a flair for analytical
writing and creative visualization. She believes in imparting education and works for the skill
development and personal growth of the youth and prospective stakeholders of society. She
believes in intellectual humility which is a keystone to individual prominence with spiritual

richness.
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Biofilms: a sociomicrobiological
nexus
Lynn D’Lima and Manju Phadke

Department of Microbiology, S.I.E.S College of Arts, Science & Commerce (Autonomous),
Mumbai, Maharashtra, India

1. Introduction to biofilms

Microorganisms throughout the history of microbiology have often been considered as free
suspended cells growing in nutritious growth medium, However, microorganisms have been
observed to form densely populated communities known as biofilm. Microorganisms attach
themselves to surfaces of both biotic and abiotic entities. Later, these adherent cells are
encased in a slimy layer known as the extracellular polymeric substances (EPS). The architec-
ture of the established biofilm creates an environment for interaction between the cells,
thereby affecting the processes occurring within the biofilm. Biofilms have proved to be
both an advantage and a nuisance to human beings. Biofilms observed in water pipe net-
works compromise on the quality of water and lead to Operational issues (Lang et al,
2016). They produce copious amounts of volatile organic compounds that include terpenoids,
geosmin, pyrazines, and other compounds, which make freshwater unpalatable (Zhou et al,
2017). Food spoilage—causing bacteria can build biofilms within food-processing facilities,
leading to food deterioration and risking consumer health (Galié ot al., 2018). They have
also caused much havoc in the medical field due to their growing insensitivity toward anti-
biotics (Estever et al., 2020; Palanisamy et al., 201 4). Biofilms have also been useful in micro-
bial leaching, an extraction of valuable metals using microbial biofilms (Zannoni et al., 2021),
Biofilms can assist in bioremediation of contaminated soil and groundwater (Farber et al,,
2019). Although biofilms are known for their contribution to mankind, the biofilm itself is
far more complex. Various positive and negative interactions occur within this complex struc-
ture. In this chapter, the events within the biofilm such as gene transfer, quorum sensing,
chemical breakdown and utilization, symbiosis, predation, and competition will be
discussed.

Microbial Biofims
hops:/loiarg 10.1016/BY78-0.323-957 15- 10001 §.2 325 © 2023 Elsevier Inc. All rights reserved
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