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3.3.2: Number of books and chapters in edited P and papers it in nati international conference proceedings per teacher during last five years.
2017-18
PROOF | previous Name of the teacher Title of the book/chapters Title of the paper Title of the Name of the National / Year of publication ISBN/ISSN number of the Affiliating Institute at | Name of the publisher
published lings of the i proceeding the time of Proofs links
PDF No. Sl. No. conference publication
Dr Gagan Dhawan NA Influenza pandemics and the associated NA NA International 2017 Acharya Narendra Dev [ Austin J Microbiol -
bacterial infections; Basic and Clinical College Volume 3 Issue 1-
Virology 2017 Austin
1 1 ISSN: 2471-0296 ishing Group, USA |t inpublishi com/mi &y,
ext/ajm-v3-id1017.pdf
Dr. Sunita Hooda NA Magnetic graphene oxide for adsorption of |  2nd International 2nd International National 2017 Acharya Narendra Dev
organic dyes from aqueous solution. Conference on Conference on College
Condensed matter Condensed matter
2 2 and applied physics | and applied physics ISBN: 978-0-7354-1648-2 https://doi.org/10.1063/1.5032617
Dr. Sharanjeet Kaur NA Leveraging Hierarchy and Community International International International 2017 Acharya Narendra Dev
3 5 Structure for Determining Influencers in Conferenc‘e Big Data Conferenge Big Data 1SBN: 678-3-319-64283-3 College Leveragin; H@r‘archy and Ce L Structure
Networks . Analytics and Analytics and for Determining Influencers in Networks |
Knowledge Discovery | Knowledge Discovery SpringerLink
4 6 Mr Manoj Kumar Garg Basic Business Communication NA NA NA National 2017 Acharya Narendra Dev | Scholar Tech Press, |Urbanbae : Basic Business Communication By
9789382209256 College New Delhi 2 Manoi Kumar Garg
Dr Laxmi Narain Mathematica Programming on NA NA NA National 2017 Acharya Narendra Dev Research India
Numerical Methods College Publication
5 7 MO:el:if:;e:Stil:; E’\j:‘art‘l:mnznca 978-93-87374-13-3 https://www.ripublication.com/our_books.htm
Modeling of calculus problems
using i
Dr Sarita Kumar Exploring Biology for Class VI NA NA NA National 2017 Acharya Narendra Dev |Sultan Chand and Sons| Exploring Biology: Textbook for ICSE Class 6
6 8 978-81-8350-740-0 College (2023-24 Examination) : Sarita Kumar:
Amazon.in: Books
Dr Sarita Kumar Exploring Biology for Class VII NA NA NA National 2017 Acharya Narendra Dev | Sultan Chand and Sons|Amazon.in: Buy ICSE Exploring Biology for Class
College 7(2018-19 Session) Book Online at Low Prices in
Z ° 978-81-8350-731-1 India | ICSE Exploring Biology for Class 7 (2018-
19 Session) Reviews & Ratings
Dr Sarita Kumar Exploring Biology for Class VIIl NA NA NA National 2017 Acharya Narendra Dev |Sultan Chand and Sons| Exploring Biology: Textbook for ICSE Class 8
8 10 978-81-8350-753-0 College (2023-24 Session) : Sarita Kumar: Amazon.in:
Books
Dr Seema Makhija and Dr | Protozoa: Ciliophora (Ciliates). NA NA NA National 2017 Acharya Narendra Dev | Zoological Survey of
Ravi Toteja In K. Chandra, K.C. Gopi, D.V. College India,
Rao, K. Valarmathi and J.R.B.
9 1 Alfred (Eds.), Current Status of 978-81-8171-462-6
Freshwater Faunal Diversity in (PDF) Current Status of Freshwater Faunal
India Diversity in India (researchgate.net)
10 12 Dr Seema V\.Ilakhij.a and Dr Cell Biology: Practical Manual NA NA NA International 2018 978.81-93-6512-1-6 Acharya Narendra Dev Prestige Publisher PDF) Cell Biology : Practical Manual
Ravi Toteja College (researchgate.net)
2018-2019
Dr Rashmi Sharma (Botany) | Neurotransmitters in Plants: Role of Acetylcholine System in NA Book Chapter International 2018 Acharya Narendra Dev | CRC Press Taylor &
Perspectives and Applications Allelopathy of Plants College Francis Group https://www.taylorfrancis.com/chapters/edit/10
il 19 1SBN:13: 978-1-1385-6077-2 .1201/b22467-15/role-acetylcholine-system-
allelopathy-plants-rashmi-sharma-rajendra-gupta
Dr Geetika Kalra (Botany) | Plant Physiology, Development Cytokinins, NA Book Chapter International 2018 Acharya Narendra Dev |  Springer-Nature
12 20 and Metabolism ISBN: 978-981-13-2023-1 College Switzerland
Dr Geetika Kalra (Botany) [Plant Physiology, Development Gibberelins NA Book Chapter International 2018 Acharya Narendra Dev Springer-Nature
13 21 and Metabolism ISBN: 978-981-13-2023-3 College Switzerland
Dr Geetika Kalra (Botany) | Plant Physiology, De\‘/e\opmenl Abscisic Acid NA Book Chapter International 2018 Acharya Narendra Dev Springer-Nature https://link springer.com/book/10.1007/978-
14 22 and Metabolism 1SBN: 978-081-13-2023-2 College Switzerland 081-13-2023-1
Dr Geetika Kalra (Botany) [Plant i D¢ ysiology of Flowering NA Book Chapter International 2018 Acharya Narendra Dev Springer-Nature
15 23 and Metabolism ISBN: 978-981-13-2023-4 College Switzerland
Dr Geetika Kalra (Botany) | Plant Physi Dy and Program cell Death NA Book Chapter International 2018 Acharya Narendra Dev |  Springer-Nature
16 24 and Metabolism ISBN: 978-981-13-2023-5 College Switzerland
Dr. Sharanjit Kaur (Computer Class XI Computer Science Textbook NA NA National / 2019 Acharya Narendra Dev NCERT
17 25 Science) International 978-93-5292-117-1 College, University of
— . . Delhi https://ncert.nic.in/textbook.php?kecs1=ps-11
Dr. Harita Ahuja (Computer Class XI Computer Science Textbook NA NA National / 2019 Acharya Narendra Dev NCERT
18 26 Science) International 978-93-5292-117-1 College, University of
Delhi
Dr. Amit Garg Conference Proceedings Effect of concentration variation in AIP Conference 2nd International International 2018 Acharya Narendra Dev AIP Publishing
(Electronics),Dr. Arijit p Oxide (GO) for Pr ings 1953, conference on College, University of
Chowdhuri(Physics) water flux optimization 030280 (2018) Condensed Matter Delhi
19 27 and Applied Physics 978-0-7354-1648-2 doi.org/10.1063/1.5032615978-0-7354-1648-2

(ICC-2017), Bikaner,
Rajasthan, 24-25
November, 2017.




Dr. Monika Bhattacharya Conference Proceedings Impact of donor-layer doping & thickness, | Proceedings of IEEE | IEEE Uttar Pradesh International 2018 Acharya Narendra Dev DOI:
(Electronics) gate-length and temperature on potential |Uttar Pradesh Section | Section International College, University of |10.1109/UPCON.2018.
and electron concentration in AlGaN/GaN International Conference on Delhi 8596967
20 28 Double-Heterostructure and Single- Conference on Electrical, Electronics |SBN:078-1-5386-5003-5 IEEE Xplore - Conference Table of Contents
Heterostructure HEMT Electrical, Electronics and Computer :
and Computer Engineering (UPCON)
Engineering (UPCON) (pp. 1-5). IEEE.
(pp. 1-5). IEEE.
Mr. Manoj Kumar Garg Business Communication for Reference Book NA Book 2018 Kitab Mahal
(English) undergraduate students Publishers, New Delhi https://www.sapnaonline.com/books/general-
21 29 ISBN: 978-93-87253-30-8 g english graduate-student -k -
9387253295-9789387253292
Mr. Manoj Kumar Garg General English Reference Book NA Book 2018 Kitab Mahal https://ww c books/general-
22 30 (English) ISBN: 978-93-87253-29-2 i , New Delhi [english: graduate-student: j-k -
9387253295-9789387253292
23 1 Dr. Sarita Kumar (Zoology) | Hindi Vishwakosh (MHRD, Gol) NA Book National 2019 978.93-88359-38.2 Sasta Sahitya Mandal [ e
Dr. Rakesh K. Sonker Gas Sensors Design and growth of metal oxide film as 2019 ANDC Intech Open
(Physics) Liquefied Petroleum Gas Sensors
24 34 9768-1.78985-160-1 Print ISBN: https://www.intechopen.com/chapters/66425
976-1.76985-159-5  EBOOK (PDF) ISBN:
976-1-83880-501-2
Prof. Arijit Chowdhuri Effect of Concentration Variation in AIP Conference doi: INTERNATIONAL 2018 ANDC aip — .
25 35 (Physics), Dr. Amit Garg phene Oxide (GO) For 1953, | 10.1063/1.5032615 ISBN: 978-0-7354-1648-2 2;‘;’5‘/ /aip.scitation.org/doi/pdf/10.1063/1.5032
(Electronics) Water Flux O i 030280
Dr. Harita Ahuja (Computer | Textbook for IX Information 2019 ANDC NCERT
26 38 Science) and Communication 978-93-5292-118-8 https://ncert.nic.in/textbook.php?iict1:
Technology (ICT) , NCERT
2019-2020
Dr. Sharanjit Textbook for XI Information 2019 Acharya Narendra
27 21 Kaur(Computer Science) Practices, NCERT Dev College,
- - 978-93-5292-148-5 | University of Delhi_| NCERT https://ncert.nic.in/textbook.php?keip1=0-8
Dr. Harita Textbook for XI Information 2019 Acharya Narendra
28 42 Ahuja(Computer Science) Practices, NCERT Dev College,
University of Delhi
Dr.Udaibir Singh(Electronics) NA Impact of fabrication of pyramidal AIP Cq AIP C 2020 Acharya Narendra Dev AIP Publisher
29 44 structure on silicon wafer surface in Proceedings College, University of https://aip.scitation.org/doi/10.1063/5.0001996
Zn0/Si heterojunction 1SSN 1551-7616 Delhi
Dr.Udaibir Singh(Electronics) NA Absorption enhancement by surface AIP Conference AIP Conference International 2020 Acharya Narendra Dev AIP Publisher
30 45 texturing in ZnO/Si heterojunction Proceedings College, University of https://aip.scitation.org/doi/10.1063/5.0001997
Delhi
Dr. Advances in Electronics and Semiconductor materials in electronic National 2020 Acharya Narendra Dev |  Akinik Publications https://www.akinik com/products/969/advances
31 48 iddhartha(P ,Dr.Neela | Cq ion Engineering devices 978-93-90420-82-7 College, University of N ”
kshi N K Borah(Physics) (Vol-2) Delhi -in-electronics-and- - ing
Dr. Sarita Kumar(Zoology) Conference Proceedings Biochemical characterization of ICCESI 2019 International International (Bali, October, 6-9, 2019 Entomological Entomological
acetamiprid resistance in laboratory-bred Conference and the Indonesia) Society of Indonesia | Society of Indonesia .
32 50 population of Aedes aegypti L. larvae. 10th congress of the https://www atlantis-
N press.com/proceedings/iccesi-19/125940403
Entomological
Society of Indonesia
Dr. Sarita Kumar(Zoology) Conference Proceedings Lufenuron: A potential chitin synthesis ICCESI 2019 International International (Bali, October, 6-9, 2019 Entomological Entomological
inhibitor against Aedes aegypti L. Conference and the Indonesia) Society of Indonesia | Society of Indonesia
33 51 10th congress of the https://www.atlantis-
Entomological 9781713811534 press.com/proceedings/iccesi-19/125940374
Society of Indonesia
Dr. Sarita Kumar(Zoology) Conference Proceedings Assessment of toxicity and growth ICCESI 2019 International International (Bali, October, 6-9, 2019 https://www.resear net, 3414
regulatory effects of beta-cyfluthrin Conference and the Indonesia) Society of Indonesia | Society of Indonesia |77181_Assessment_of Toxicity_and_Growth_Re
against Red Cotton Bug, Dysdercus 10th congress of the gulatory Effects of Beta-
34 52 koenigii (Fabr.) (Heteroptera: Entomological Cyfluthrin_Against_Red_Cotton_Bug_Dysdercus_|
Pyrrhocoridae): An emerging cotton pest. Society of Indonesia koenigii_Fabr Hemiptera Pyrrhocoridae An_Em
erging_Cotton_Pest
Dr. Sarita Kumar(Zoology) Conference Proceedings Bio-efficacy of Achyranthes aspera-derived International Natural Products and International Feb 27-29, 2020 Deshbandhu College, | Deshbandhu College,
silver nanocomposites against early fourth Conference on Human Health — 2020 University of Delhi University of Delhi
35 61 instars of Aedes aegypti L. Natural Products and 9788194428237
Human Health — 2020
(ICNPHH-2020)
Dr. Sarita Kumar(Zoology) Conference Proceedings Sankar, M, Samal, R.R. and Kumar, S. International Natural Products and International Feb 27-29, 2020 Deshbandhu College, | Deshbandhu College,
2020) Knockdown and rritability Conference on Human Health — 2020 University of Delhi | - University of Delhi |/ o bbandhucollege.ac in/ienphh20
36 62 Response to Deltamethrin in the Natural Products and 9788194428237 20/index.php
Susceptible and Deltamethrin-resistant  |Human Health — 2020
adults of Culex i (ICNPHH-2020)
Dr. Sarita Kumar(Zoology) Conference Proceedings Effect of Emamectin B te-induced i Natural Products and International Feb 27-29, 2020 Deshbandhu College, | Deshbandhu College,
dietary stress on the nutritional Conference on Human Health — 2020 University of Delhi University of Delhi
37 63 performance of American Bollworm, Natural Products and 9788194428237
Helicoverpa armigera. Human Health — 2020
(ICNPHH-2020)
Dr. Monisha Khanna A Closer Look at A ic Profiling of sp. NA NA International 2020 Acharya Narendra Dev Nova Science https://www.researchgate.net/publication/3402
38 64 Kapur(Zoology) Strain 51 for Detection of Bioactive College, University of | Publishers, Inc., USA [96974_Chapter_7_Metabolic_profiling_of_Strept|
Compounds Delhi omyces_sp_strain_51_for_detection_of_bioactiv
978-1-53617-046-7 e_compounds
Dr Yash Mangla(Botany) Plant Reproductive Ecology: Dynamics of Eco-evolutionary Forces in - - - 2020 Acharya Narendra Dev Springer-Nature.
39 69 Patterns and Processes. Shaping Dioecy ISBN 978-981-15-4210-7 College https://link springer.com/chapter/10.1007/978-

Tandon et al.

981-15-4210-7 9




Dr Vineet Kumar Plant Reproductive Ecology: Secondary Pollen Presentation in B - B 2020 Acharya Narendra Dev | Springer-Nature. i .
40 70 Singh(Botany) Patterns and Processes. Flowering Plants ISBN 978-981-15-4210-7 College https://link springer.com/chapter/10.1007/978-
981-15-4210-7_10
Tandon et al. |
Mr. Manoj Kumar Easy English Grammar 2019 Acharya Narendra Dev Kitab Mahal https://www.amazon.in/Easy-English-Grammar-
41 71 Garg(English) ISBN: 978-93-87253-46-9 College Publishers, New Delhi Manoj-Kumar/dp/9387253465
Mr. Manoj Kumar English Fluency (Part 1) 2019 Acharya Narendra Dev [ MKM Publishers Pvt. https://www.amazon.in/English-Fluency-Part-
Garg(English) College Ltd, New Delhi : h
Manoj-
Kumar/dp/9387273520/ref=sr_1_1?crid=1YIGV3
42 72 ZQFK5078&keywords=english+fluency+part+1+M
j+k &3id=1677913660&s=book
prefix=english+fl; y+part+1 j+k 8
:zs: ig :32_7;37;;22703;528 1g%2Cstripbooks%2C202&sr=1-1
Mr. Manoj Kumar English Language 2019 Acharya Narendra Dev Kitab Mahal chrome-
Garg(English) College Publishers, New Delhi |extension:/, ajpeglc
43 73 ISBN: 978-93-87253-50-6 https://www.kitabmahalpublishers.com/uploads
B hal-publisher-final
catalogue-2021.pdf
Mr. Manoj Kumar Essential Business 2019 Acharya Narendra Dev Kitab Mahal https://www.kitabmahalpublishers.com/home/p
44 74 Garg(English) Communication ISBN: 978-93-87253-49-0 College Publishers, New Delhi |roduct_view/266/Essential-Business-
Communication
Dr Gagan DI : Current International 2019 Acharya Narendra Dev | Springer, Singapore
and Future Perspectives in College, University of https://link.springer.com/chapter/10.1007/978-
£ 7 Combating Microbial 978-981-32-9449-3 Delhi 981-32-9449-3 17
Dr. Sarita Kumar(Zoology) C Pr prid resistance in Aedes aegypti : International International International 2020 Acharya Narendra Dev
Evaluation of metabolic detoxification and |  Conference on Conference on College, University of httos/uww scinicnphh20
46 81 target site mutations as defense Natural Products and | Natural Products and Delhi . 20/index.oh,
mechanisms Human Health — 2020 | Human Health-2020 20/index.phy
(ICNPHH-2020) (ICNPHH-2020)
2020-21
47 82 Dr. Sharanjit Kaur Class XIl Computer Science Textbook NA NA National 2020 978-93-5292-361-8 ANDC NCERT NCERT
418 83 Dr. Harita Ahuja Class XIl Computer Science Textbook NA NA National 2020 978-93-5292-361-8 ANDC NCERT NCERT
49 84 Dr. Sharanijit Kaur Class XII 1P Textbook NA NA National 2020 978-93-5292-338-0 ANDC NCERT NCERT
50 85 Dr. Harita Ahuja Class XI1 1P Textbook NA NA National 2020 978-93-5292-338-0 ANDC NCERT NCERT
Dr. Chandra Kanta Samal The Internet of Drones: Al “Real Time Monitoring and Analysis of Development and 1002020 International 2021 ANDC Apple Academic Press
Applications for Smart Troposphere Pollutants Using a Future of Internet of (CRC Press , a Taylor
Solutions Multipurpose Surveillance Drone” Drones(loD): & Francis Group)
51 86 Insights, Trends and Hard ISBN: 9781774639856 Real-Time Monitoring and Analysis of
Road Troposphere Pollutants Using a Multipurpose
Ahead, Chapter-4 Surveillance Drone | Request PDF
(International) researchgate.net
Dr. Chandra Kanta Samal Advance Computing Programmable Joint Fomputlng Filter For NA NA International 2021 Print ISBN: 978-981-16-0403-4 , ANDC Published I?y Springer » -
52 87 Low-Power and.ng.h-Pirformance Electronic ISBN: 978-981-16- Nature Singapore  |Programmable Joint Computing Filter for Low-
Applications’ 0404-1 Pte Ltd. 2021 Power and High-Performance Applications
SpringerLink
Dr. Joita Dhar Rakshit Travel Writing Criticism of the British Raj in the Writings NA NA 2021 Authors Press, New |Buy Travel Writing: Critical Explorations Book
53 8 of Nineteenth Century Britfsh Women |SBN 978-93-5529-128.8 Delhi Online at Low P‘nces in India | Travel Writing:
Travellers to India Critical Explorations Reviews & Ratings -
Amazon.in
Mr. Vishal Dhingra, Dr. Amit Conference Varying i to tailor AIP Ce AIP C 2021 Accepted in Acharya Narendra Dev NA
54 89 Garg and Dr. Arijit Chowdhuri surface morphology of GO thin films for Proceedings Proceedings 2369, (2020-21); published College, University of doi.org/10.1063/5.0060996
enhanced gas sensing performance 020109 (2021); in (2021-2022) 978-0-7354-4121-7 Delhi
Dr. Sarita Kumar Textbook for Class XII lllustrated Biology NA Book National 2021 Sultan Chand & Sons | Amazon.in: Buy Illustrated Biology: Textbook for
(P) Ltd., New Delhi |CBSE Class 12 (2021-22 Session) Book Online at.
55 90 978-81-949469-8-4 Low Prices in India | Illustrated Biology:
Textbook for CBSE Class 12 (2021-22 Session)
Reviews & Ratings
Dr. Sarita Kumar Pyrethroids: Exposure, Status of pyrethroid resistance and NA Book Chapter International 2020 Nova Science Pyrethroids: Exposure, Applications and
56 91 icati and i in the dengue vector, Aedes 978-1-53618-198-2 Publishers, Inc., New |Resistance — Nova Science Publishers
aegypti L. (Diptera: Culicidae). York, USA. novapublishers.com
Dr. Sarita Kumar Advances in Animal Science Multiple insecticide resistance in Culex NA Book Chapter International 2020 Nova Science https://www.researchgate.net/publication/3437
57 9 and Zoology, Volume 15 quinquefasciatus: Impéct and associated 078-1-53618-254.5 Publishers, Inc., New 874937Mu|t|[?|67|nSeCUCIdeiRQSISlanc.eimicu\ex
mechanisms. York, USA. _a iatus_Impact_and_Associated_Mec
hanisms
Dr. Sarita Kumar Advances in Animal Science | Silver nanoparticles with mosquito control NA Book Chapter International 2020 Nova Science Advances in Animal Science and Zoology.
58 93 and Zoology, Volume 16 potential: Optimal synthesis and 978-1-53618-713-7 Publishers, Inc., New |Volume 16 — Nova Science Publishers
biophysical characterization. York, USA. novapublishers.com
Dr. Sarita Kumar Polymer Nanocomposites Synthesis and green synthesis of NA Book Chapter International 2021 Springer Nature
Based on Silver Nanoparticles: nanoparticles Switzerland AG
59 94 Synthesis, Characterization and 978-3-030-44258-3
Applications Synthesis and Green Synthesis of Silver
Nanoparticles | SpringerLink
Dr. Monica Misra Practical Manual of NA NA Book National 2021 ANDC e-Book by Amazon  |https://www.amazon.in/Practical-Manual-
) ASIN : BOBWN3PN54 N P " N
60 98 Developmental Biology 1SBN not available Asia-Pacific Holding | Developmental-Biology-Varsha-
private limited ebook/dp/BOBWN3PN54
Prof. Ravi Toteja & Prof. Text Book of Immunology NA NA Book International 2021 ANDC 1 K Publisher Textbook of Buy Textbook of
61 99 Seema Makhija 078-93-90620-30-2 by Dr. Hardeep Kaur, Dr. Ravi

Toteja, Dr. Seema Makhija at Low Price in India |

Flipkart.com




Dr. Vikrant Kumar Herbs and Spices—New NA NA Book National 2021 ANDC Publish with Intech
Processing Technologies. Open
62 100 Syzygium aromaticum: SBNO78-1-83969-609-1 http://dx.doi.org/10.5772/intechopen.99199
Medicinal Properties and
Phytochemical Screening
Prof. Urmi Bajpai Translational Bioinformatics | Translational Bioinformatics Methods for NA Book International 2021 Department of CRC Press, Taylor & | https://www.taylor is.c h: dit/10
Applications in Healthcare Drug Repurposing. Biomedical Science, Francis Group 1201/9781003146988-5, -
63 101 eBook ISBN: 9781003146988 Acharya Narvendr‘a Dev bioinformatics-methods-drug-repurposing-jyoti-
College, University of rani-urmi-bajpai-srinivasan-
Delhi ramachandran fld=e0fd79ca-
14dc-48a9-b69d-1bb3b830e0f1
Dr. Manoj Kumar Singh Waterborne Pathogens Bioaugmentation for the treatment of NA Book National 2021 Acharya Narendra Dev [John Wiley & Sons Ltd.
Detection and Treatment waterborne pathogen contamination College
Edited by Majeti Narasimha water' in Waterborne Pathogens https://dx.doi.org/10.1016%2FB978-0-12-
64 102 Vara Prasad, Anna Grobelak | Detection and Treatment Edited by Majeti 818783-8.00010-4
Narasimha Vara Prasad, Anna Grobelak
Dr. Manoj Kumar Singh Waterborne Pathogens Biofiltration technique for removal of NA Book National 2021 Acharya Narendra Dev |John Wiley & Sons Ltd.
Detection and Treatment waterborne pathogens, in Waterborne 978.0-12-818783-8 College
Edited by Majeti Narasimha Pathogens Detection and Treatment https://dx.doi.org/10.1016%2FB978-0-12-
65 103 Vara Prasad, Anna Grobelak Edited by Majeti Narasimha Vara Prasad, 818783-8.00007-4
Anna Grobelak
Dr. Manoj Kumar Singh Waterborne Pathogens Chemical treatment for removal of NA Book National 2021 Acharya Narendra Dev Springer Nature
66 104 Detection and Treatment waterborne pathogens College Switzerland AG http://dx.doi.org/10.1016/B978-0-12-818783-
Edited by Majeti Narasimha 8.00011-6
Vara Prasad, Anna Grobelak
Dr. Manoj Kumar Singh, Dr. | Energy: Crises, Challenges and Sustainable Solution for Future Energy NA Book National 2020 Acharya Narendra Dev Elsevier Science
o s Sumit Sahni, Dr. Anita Narang izlrttclg:i;g:\ Zaar‘:izipl(il:‘gal:: Challenges through Microbes College https:/fonlinelibrary.wiley.com/doi/10.1002/678
" . 1119741503.ch13
Pooja Baweja
Print ISBN:9781119741442
Dr. Manoj Kumar Singh, Dr. | Energy: Crises, Challenges and Production of Liquid Biofuels from NA Book National 2020 Online ISBN:9781119741503  |Acharya Narendra Dev Elsevier Science
Sumit Sahni, Dr. Anita Narang Solutlo‘nstds. Pardeep Singh, Lignocellulosic Biomass College https://onlinelibrary.wiley.com/doi/10.1002/978
68 106 Suruchi Singh, Gaurav Kumar,
N . 1119741503.ch12
Pooja Baweja
Dr. Manoj Kumar Singh, Dr. Climate Change and the Impact of Climate Change on Functional NA Book National 2020 Acharya Narendra Dev Elsevier Science
Sumit Sahni, Dr. Anita Narang | Microbiome Sustenance of the AM Fungi in Rhizosphere College
69 107 Ecosphere Eds. DK Choudhary, ISBN10: 3030768627 https://link.springer.com/chapter/10.1007/978-
PR . ISBN13: 9783030768621 3-030-76863-8_21
Arti Mishra, Ajit Verma
Dr. KR Meena i i NA Book International 2021 Acharya Narendra Dev | CRC Publisher, Taylors |https://www.taylorfrancis.com/books/edit/10.12]
Optimal Decision Making in College Francis 01/9781003106951/0ptimal-decision-making-
Operations Research and ISBN 9780367618759
70 108 Statistics: Methodologies and Adjusted bias and risk for estimating 9781003106951 operat h-statistics-irfan-ali-leopold;
Applications treatment effect after selection with an eduardo-c%C3%A1lrdenas-barr%C3%B3n-ali-
application in Idiopathic Osteoporosis akbar-shaikh-aquil-ahmed
- " Prof. Seema Gupta N::‘cl:git:r:::‘s'.:;‘:ll::;:n Hydrogels for Drug Delivery NA Chapter National 2021 1SBN: 978-1-68108-824-2 (Print) ANDC Bem:::“:::nce https://benthambooks.com/book/978168108823
T 3 ISBN: 978-1-68108-823-5 (Online) 5/chapter/193783/
Tl Drug Delivery
2021-22
Prof. Urmi Bajpai Bacteriophages: Interaction, International 2022 Acharya Narendra Dev Nova Science
(Biomedical Diversity and Applications : College Publishers. https:// I 'shop/|
72 112 Science) Bacteriophages in the | Chapter 10. Bacteriophages in the 978-1-68507-860-7 interaction-diversity-and-applications/
Treatment of Biofilms Treatment of Biofilms
Prof. Gagan Dhawan Nanotechnology for Infectious |  Understanding the pharmacology and International 2022 Acharya Narendra Dev | (Springer-Nature | sringer com/chapter/ 10 1007/978-951-
73 113 (Biomedical Diseases : pharmacotherapeutics for infectious ISBN: 978-981-16-9190-4 College Publication, Singapore). 16.9190-4 3 :
Science) diseases -
Dr Ritu Khosla Concepts in Environmental International 2021 Acharya Narendra Dev IK International https://www.amazon.in/Concepts-
74 114 (Biomedical Science) Studies 9789390620456 College Publishing House Pvt | Environmental-Studies-Balaram-
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Introduction

Influenza A virus is major respiratory pathogen responsible for
causing highly contagious and acute respiratory disease. It belongs
to the family of RNA viruses “Orthomyxoviridae” and has a 13.5kb
genome with eight single-stranded (ss) RNA segments. These
negative-sense sSRNA segments encode eleven proteins: HA, PB1,
PB2, PA, NP, NEP, M1, NA, NS1, M2 and PB1-F2. HA protein
facilitates entry of virus in the host cell, polymerase subunits PB1, PB2,
PA and NP (nucleoprotein) assist in replication and transcription of
viral RNAs. Nuclear export protein (NEP/NS2) and matrix protein
(M1) plays a role in export of viral nucleoprotein from the nucleus
to cytoplasm and their assembly into virion at plasma membrane.
The NA protein assist in the release of virus from infected cells and
NS1 protein acts as interferon antagonist inhibiting the host immune
response. M2 protein is an integral part of viral envelope, forming pH
regulated and highly sensitive proton conducting channels, essential
for viral replication. PB1-F2 protein is an important determinant
of virulence of influenza virus, increases the severity of secondary
bacterial infections and also induces apoptosis [1].

In Influenza A virus, aquatic birds act as natural reservoir but
it has the ability to infect variety of hosts like birds, human beings
and swine [3]. Due to segmented nature of the genome, influenza A
virus has high variability thereby undergoing re-assortment when a
cell is infected with more than one virus [4]. This process of genetic
reassortment results in generation of novel strains of influenza
virus thus preventing the acquired immune response from previous
infections, leading to recurrent epidemics and global pandemics.

Influenza virus pandemics have been defined as global outbreaks

of the disease due to emergence of viruses with new antigenic subtypes.
There have been four pandemics: the 1918 Spanish influenza, the
1957 Asian influenza, the 1968 Hong Kong influenza and the 2009
Swine influenza, resulting in more than a million deaths [5]. Between
these episodes of pandemics, there have been various epidemics of
grave severity. Influenza pandemics and epidemics are initiated by
the introduction and successful adaptation of antigenic variation in
the surface glycoproteins, Hemagglutinin (HA) and Neuraminidase
(NA) assisting the virus in evading the host immune response [6,7].
On the basis of sequence analysis, a total of sixteen HA (H1-H16)
and eleven NA (N1-N11) have been identified, combination of which
results in major outbreaks [3]. The variation in viral genome occurs
either as a result of minor antigenic changes over a period of time,
facilitating escape from the existing immune response, known as
“antigenic drift”, producing outbreaks of seasonal flu or by sudden
major change in the genome as a result of genetic re-assortment
where the genomes of two different strains of viruses are re-assorted
creating a novel viral strain, process known as “genetic shift” [8]. The
outbreaks of seasonal influenza are the result of frequent anti--genic
drift, however in case of genetic shift, if the novel strain has virulence
for human; it may give rise to pandemic situation, since humans are
unlikely to generate appreciable immune response against the new
virus.

Earlier FDA had approved the drugs Amantidine and Rimantidine
(M2 proton-selective ion channel protein inhibitors), but these drugs
are abandoned for treatment owing to the high resistance (>99%) of
Influenza A (H3N2, HIN1°09) virus for these drugs (CDC) Existing
influenza treatment is limited to neuraminidase inhibitors and
increasing number of drug resistance cases against these inhibitors
has been reported which is serious matter of concern [9]. The
most efficient treatment for influenza virus infection is through
vaccination, thereby reducing the impact of pandemic influenza
[10]. The currently approved vaccine provides an effective counter-
measure against influenza virus, but they provide humoral immunity
against the surface antigen, which often undergoes antigenic drift.
Hence, these vaccines need to be reformulated annually in order to
generate immune response against the specific strain of virus that is
predicted to circulate in the next season, which is a major limitation
[11].

Bacterial Infections

Influenza usually does not advance to death in healthy children
and adults, however serious sequelae can occur with secondary
or co-infection with bacterial pathogens, especially in immune-
compromised individuals with chronic health conditions like
respiratory ailment, cardiac disease etc. Bacterial associated
pneumonia is the most common source of increased mortality during
the pandemic season. Bacterial pathogens may infect concurrently
with the viral infection, the co-infection results in pneumonia thereby
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increasing the severity of disease. Bacterial infection may also occur
after the influenza virus has been cleared from lungs, and the host is
more susceptible to secondary infections [12]. Secondary infections
are facilitated by influenza-associated impairment of immune
system, caused by enhanced release of inflammatory cytokines or by
decreasing the ability to clear bacterial infections.

Clinicians now have several ways to alleviate pneumonia through
vaccines, antibiotics and antiviral therapies, thereby contributing
to decreasing the burden of disease globally. It has been observed
that influenza and pneumococcal vaccine in synergy, reduced
hospitalization due to influenza and pneumonia significantly [13]. In
the cases of suspected invasive bacterial infection, early initiation of
antiviral therapy and appropriate antibiotics should be administered
to increase the efficiency of the treatment.

These measures however have limitations, which restrain their
effectiveness. The over usage of antibiotics to combat bacterial
infections, has contributed severely to the antibiotic resistance
with evidence that MRSA (Methicillin-resistant Staphylococcus
aureus) infections is responsible for increase in morbidity and
mortality, especially among the children diagnosed with influenza
[14]. Limitations include the delay in production of vaccines and
stockpiling of antiviral and antibacterial drugs [15].

Pandemics

1918 HIN1 Pandemic

The 1918 Pandemic “Spanish flu” remains unprecedented in terms
of severity, killing about 50-100 million people globally, hence often
known as “mother of all pandemics” [16,17]. The causative organism
was the HIN1 subtype of Influenza A virus with avian ancestral
source. It was highly intriguing how the viruses of avian origin
adapt to mammalian hosts and infect such different cell types. The
examination of genome revealed the possibility of de novo adaptation
of the avian virus by parallel evolution of genes in a novel (human)
host [18]. The pandemic is believed to have originated from china and
occurred in three waves, starting from a mild wave in spring season,
followed by the most catastrophic and severe wave in fall and then
the final mild wave in winter of 1918-1919 [19]. Pandemic reached
Indian subcontinent through Bombay, thereby spreading North and
south simultaneously, increasing the death toll to 10-20 million (38%
of global mortality), making India the worst affected country in terms
of mortality [16,19,20].

Although there were various theories regarding the severity
of 1918 pandemic, the experts reached a consensus that the high
mortality rate was due to secondary infections caused by bacterial
pathogens (pneumococci, streptococci, staphylococci) colonizing the
upper respiratory tract [21]. Experts believed that bacterial invaders
infected in sequential manner, after the influenza virus cripple
the pulmonary tissue [22]. Most commonly identified bacteria in
the pandemic patients were S. pneumoniae, S. pyogenes and less
commonly S. aureus and H. influenzae [23]. One of the most puzzling
features of 1918 Pandemic was the W-shaped Influenza mortality
curve with unusual burden among the young adults (healthy
population between 20-40 years), instead of the usual U-shaped curve
[6,18,24].Various reports have shown that the increased mortality in
otherwise healthy young could be contributed by the excessive release

of pro-inflammatory cytokines (IL-6, IL-8) and tumor necrosis factor
(TNF-a) [25-27].

Another reason for the devastation by 1918 pandemic could be the
rudimentary health practices with limited knowledge about disease
prevention and control. The development of antivirals, vaccines
and antibiotics to treat the secondary infections were still decades
away, hence efforts to control the outbreaks were restricted to Non-
Pharmaceutical Interventions (NPIs), which included quarantine,
prohibition of public gatherings and use of facemasks [28].

Spanish flu is still believed to be the worst public disaster in the
history, killing millions of people. However, it brought to light the
urgency to improve the public health care conditions across the globe,
which led to major advancements in medical sciences, awareness and
better preparedness for such un-anticipated outbreaks.

1957 H2N2 Pandemic

After almost 40 years of Spanish flu, a novel strain of Influenza
virus (H2N2) of avian origin, emerged in China in February 1957, and
gave rise to a pandemic situation, killing around 500,000 to 2 million
people worldwide [29]. After spreading across China, the Asian flu
progressed to Singapore, Japan and Taiwan before traversing across
the globe. The H2N2 strain was the product of re-assortment between
the circulating human virus that introduced N2 and avian virus
with H2 HA, as revealed from phylogenetic studies [1,30]. As with
Spanish Flu, H2N2 virus would reappear in successive waves, second
one being more severe than the previous one [31]. Asian flu reached
India in May 1957 through the port of Madras, thereafter spreading
throughout the country, leading to the death of about 1098 people
from May 1957- February 1958 [32].

The Asian influenza had similar characteristics of increased
deaths due to bacterial pneumonia with S. aureus, H. influenza and S.
pneumoniae being the major pathogens that were isolated [21,22]. The
Influenza mortality curve shifted towards younger age group, similar
to 1918 Pandemic, suggesting the presence of pre-existing antibodies
in elderly from the prior exposure [33]. By the time of Asian flu,
global surveillance was used to determine the disease burden through
a network of laboratories worldwide, linked to Influenza Research
Center based in London [34]. After the catastrophic effect of Spanish
flu, several measures were taken in the field of influenza research
to be better prepared for such unforeseen situations, although the
expertise was still inadequate. The 1957 pandemic was the first event
to study the response of vaccination in large population that has not
been exposed to the novel Hz2N2 strain of virus, but did not have a
significant impact due to limited supply [35]. Antibiotics reduced the
disease burden due to secondary bacterial infection; however they
were not effective against viral infections [34]. The usage of non-
pharmaceutical interventions was minimum and the antivirals were
yet to be developed [36]. Asian flu, though mild pandemic, emerged
as a reminder of persisting global threat of Influenza virus.

1968 H3N2 Pandemic

A decade after its emergence, Asian flu underwent genetic re-
assortment between human and avian strain via antigenic shift, giving
rise to a novel H3N2 strain and triggering a new pandemic situation
known as Hong Kong flu. Even though this strain of virus was highly
contagious leading to rapid dissemination globally, it was still milder
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than Asian flu with the mortality estimates of 500,000 to 2 million
deaths worldwide [29]. After being first reported in Hong Kong
in July 1968, it spread throughout Asia before reaching west coast
of United States in August, England and Australia by September,
Canada in December and France by January 1969 [30,33]. The H3N2
virus reached Madras, India in September from Singapore followed
by the reported decline in influenza activity during end of November
and December in Madras. It gradually spread to entire Indian
subcontinent with the appearance of most severe manifestation
among children [37].

A characteristic shift in mortality curve was observed with highest
fatality cases being reported among the children and elderly, forming
a U-shaped mortality curve [38]. Similar to previous pandemics,
it spread in two successive waves but the distinctive feature of this
pandemic was that the number of associated deaths in the two waves
varied with geographic location, with United states and Canada
being more affected by the first wave, whereas Europe and Asia by
the second wave, thereby following a smoldering pattern [33]. The
relative amelioration of infection rates can be the consequence of the
pre-existing antibodies to neuraminidase antigen (N2), similar to its
antecedent Asian flu (H2N2) strain.

The foremost complication during the Hong Kong pandemic was
pneumonia (associated with Influenza and staphylococcus), but due
to advances in the field of antibacterial therapies, the mortality rate
was higher from primary influenza associated pneumonia rather than
in synergy with secondary bacterial infections [22,38]. Similar to the
other infective parts of the world, in India the pandemic was relatively
mild with few complications like pneumonia, bronchopneumonia,
streptococci and staphylococcus isolation from sputum, gastrointestinal
symptoms etc. [37]. Due to less severity and low mortality rates, the
control measures ascertain the use of vaccines and antibiotics in
the case of secondary bacterial infections (pneumonia), rather than
more costly non-pharmaceutical interventions [39]. The vaccines
were developed against the circulating virus but were made available
only when the pandemic had peaked indicating towards the lack of
progress in healthcare strategies from 1957 Asian flu pandemic [40].

2009 HIN1 Pandemic

The HIN1/09 virus commonly known as swine flu, emerged
in April 2009 with Mexico being the epicenter and was declared as
the first global pandemic of 21st century on 11 June 2009 by WHO
[3,6,8]. Swine flu is believed to be the fourth generation descendant of
Swine flu that was first described in 1918 and emerged from the triple
re-assortment between human, swine and avian influenza A virus
to form the HIN1/09 pandemic strain [3,6,31]. After the pandemic
declaration, national pandemic preparedness plans were put in
motion globally, which included the use of antiviral therapy, disease
alleviation and treatment [41]. The virus spread at unprecedented
speed across the world with the mortality estimates of 575,000. Similar
to the previous pandemics of 20" century, the swine flu exhibited
the wave pattern of dissemination, which varied geographically. For
example in North America, the pandemic had a two-wave behavior
with the peaks being observed during spring-summer and fall [42]. In
India however three wave patterns was observed, with peaks during
September 2009, December 2009 and August 2010 [43]. The index
cases in India were identified from Pune, which soon spread to the

entire nation [44].

The characteristics of Influenza H1IN1/09 were similar to the
seasonal influenza, infected individuals became more prone to
underlying conditions, which further exacerbated the infection
and increased the number of cases requiring hospitalization [45].
Complications seen in the patients included bacterial and viral
pneumonia, asthma, lung and heart disease etc. Pneumonia caused by
secondary bacterial infections andacute respiratory distress syndromes
were the major cause of serious complications and mortality during
1918 Spanish flu [21,46]. Bacterial co-infections also played a major
role in fatal cases of HLN1/09 pandemic with the S. pneumonia being
most prevalent, followed by S. pyogenes, S. aureus (MRSA), S. mitis,
H. influenzae being isolated from lung specimen of fatal cases [47].
Similarly in India, the severity of pandemic was associated mainly by
secondary infections, like primary viral pneumonia and secondary
bacterial pneumonia along with exacerbation of other chronic health
conditions [48]. Apart from secondary bacterial infections, there
were reports of viral co-infection leading to further exacerbation of
the disease. The respiratory viruses like RSV, rhino virus, corona
virus, metapneumovirus, parainfluenza co-infected the pandemic
H1N1 cases, increasing the severity of the disease [22]. There was
a shift in mortality curve, with the younger populations (children,
young adults and pregnant women), being worst affected because
the elderly are more likely to contain neutralizing antibodies from
previous exposure to HIN1 virus [49,50].

Since its emergence, HIN1/09 virus was more susceptible to
antivirals that were neuraminidase inhibitors (oseltamivir, zanamir)
and resistant to adamantanes (amantadines, rimantadines). The
antivirals were found to be most effective in patients with severe
influenza illness and reducing secondary bacterial infections, when
started within 48 hours of the onset of symptoms [22,50]. In the area of
limited antiviral availability, the decision to start the antiviral therapy
was based clinicians judgment, as the patients with mild symptoms
did not require the antivirals unless they are at the risk of associated
complications [46]. Clinician also prescribed antibacterial drugs in
case bacterial co-infection was suspected, taking into account the data
regarding the frequency of pathogen isolated during the cases of co-
infection [3]. The alternative mode of treatment was vaccines, which
were developed within 6 months and were the best tools to prevent
the unforeseen spread of pandemic. Two types of vaccines were
developed which were approved by FDA, adjuvant and non-adjuvant,
both of which were safe and immunogenic, hence used widely during
2009 Pandemic situation.

The overall response to 2009 pandemic situation displayed
a significant improvement in the preparedness plans by better
surveillance schemes to ensure rapid detection and response to
pandemics [50]. In comparison to previous pandemics, the pandemic
of the 21% century was dealt with combined use of vaccines and
antivirals, which undoubtedly reduced the morbidity and mortality.
The non-pharmaceutical interventions like hand hygiene, isolation of
symptomatic individuals, played an important role in containment of
influenza pandemic [51].

Overall, the 2009 pandemic were mild but it caused a major socio-
economic burden, which was more comprehensively documented
than previous pandemics of last century. Though it reinforced
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optimism about better preparedness, but the cost-effectiveness of the
healthcare facilities were still a matter of concern.

Conclusion

Influenza pandemics are one of the major threats to the world
because of their high morbidity and mortality. The influenza related
mortalities are mostly not due to primary viral infection but due
to secondary viral and bacterial pneumonia. Hence, strategy for
prevention of future pandemics should give emphasis on the control of
both bacterial and viral associated community acquired pneumonia.
Another measure for better preparedness could be easy accessibility
to antivirals, antibiotics and vaccines, hence priority should be given
to better infrastructure facilities for rapid production of vaccines,
stockpiling of antivirals and antibiotics. In addition to this, better
sanitation and improved nutritional status of the society will go a long
way in controlling the disease. The mortality surveillance plans would
be helpful for better understanding of disease burden of influenza,
the pathogens contributing to the mortality and the most vulnerable
age group. It shall be helpful in designing more specific preventive
strategies and thereby reducing the catastrophic effects of influenza.
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Abstract. Prodicting influencers is an important task in social network
analysis, Prerequisite for understanding the spreading dynamics in on-
line social networks, it finds applications in product marketing, promo-
tions of innovative ideas, constraining negative information etc.

The proposed prediction method IPRI (Influence scoring using Posi-
tion, Reachability and Interaction) leverages prevailing hierarchy, inter-
action patterns and community structure in the network for identifying
influential actors. The proposal is based on the hypothesis that capac-
ity to influence other social actors is an interplay of three facets of an
actor viz (1) position in social hierarchy (ii) reach to diverse homophilic
groups in network, and (i) intensity of interactions with neighbours.
Preliminary comparative performance evaluation of IPRI method against
classical and state-of-the-art methods finds it effective.

Keywords: k-truss « Hierarchy « Topology + Community « Interaction

1 Introduction

Predicting influential spreaders in Online Social Networks (OSNs) is an impor-
tant task because of the eritical role they play in dissemination of information.
The task is also crucial for accelerating the spread of positive vibes and blocking
cascade of negative vibes in highly linked contemporary society [1,11].

Early methods for finding influencers in networks were based on classical cen-
trality measures and their variants [2,6,11]. Prediction quality of these methods
leaves much to be desired due to limited view of node attributes they take into
account and network topology they scrutinize. Taking cues from the real-world,
researchers have considered intensity of interactions between individuals for iden-
tifving influential nodes [8,9], Number of links of an actor in diverse communities
provides a unique vantage point in aiding spread of information. Method pro-
posed in [16] exploits this idea and uses community structure in addition to
weight of links to identify influential nodes. Role of hierarchy in influence spread
is admitted and shown to be effective in [6,12],

© Springor International Publishing AG 2017
L. Bellstreche and S. Chakravarthy (Eds.): DaWaK 2017, LNCS 10340, pp. 383390, 2017,
DOL: 10.1007/975-3-319-61253-3.28
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PREFACE

This book entitled Mathematica Pregramming for Numerical Methody provides
an intreduction 1o the numerical methods that are typrcally encountered (and
used) m scence and engineering underpraduste  counes The materal n
developed in tandemn with Mathermanica whsch allows rapsd prototyping and
testing of the methods The package Mathermatica provides an emvironment in

which stdents can learm 1o programms and ewplore the ftructure of 1the
numencal methods. The methods 1ncluded here are of 3 basic nature This book

i3 divided into seven chapeers
10 bawic concepts of Mathematca It

Chapuer 1 provides an introdduction
wons, lists, rules,

includes introduction 1o Mathematicabavcs, functions, equat
«, animate and manipulate data and turning a notehook 1o 3 repodt

graphic

Chapter 1 contains hasic concepts of Mathematica programening It includes
looping  constructs (iterations), Logical Expressions, condiionals  (deciuen
satements), user-defined funchions, procedural programming 2nd file 1O i

Mathermatica
Chapeer - in this chapter we comsider one of the most hauc prodlem of
numerical approvimation, the root-finding problem. We will conuder the
sterative methods: Bucction, Regula Falsi, Secant and Newton Raphwon

ve techniques used for solving linear

Chapeer 410 this chapter we desenbe iteraly
acobi and the Gauss-Seidel iterative

systerns of equaticas. We will conuder the )
methods.

Chapter 5:

polynomials ic,
methods - Lagrange interpolation and Newt

polynomial.

Chapter 6 contains methods
chapter we wall study Traperoidal nue, composite
rule and composite Simpsca's rule which are common
courses.

Chapter 7: comsider initial-value
cquation that satisfies a given initia

contains the peoblern of approximating 3 given function by
interpolation. In this chapter we will study about two such
on divided difference interpolation

that deal with approximation of integration. In this
Traperoidal rule, Simpson’y
ly introduced in calculus

proNem, that is, the solution 1o 3 difTerential
| condition. In this chapter, we will comsider
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Chapter 3

PrOTOzOA: CILIOPHOTrA (CILIATES)

JASMINE PUrUsHOTHAMAN", BINDU L2, sEEMA MAKHIJA3,
rAVI TOTEJA3, rENU GUPTA*

ABSTrACT

Ciliates are one of the important members in the eukaryotic microbial community.
In order to better understand the distribution pattern of freshwater ciliates in
India, a comprehensive literature review was done and compiled the current
status of ciliates diversity in India. Altogether 106 species of ciliates belonging to
58 genera and 36 families are described from the fresh water ecosystems of India
so far. Majority of the species reported from India belongs to family Oxytrichidae.
It is concluded that extensive research should be made to assess the seamless
diversity of this less studied microbes.

Key words: Protozoa, Ciliates, Freshwater

INTrODUCTION

Protozoans (ciliates and flagellates) are the main components of the “microbial
loop”, which is a distinct and important element of the trophic food web in aquatic
ecosystems (Azam et al, 1983). Free living ciliates are an important intermediate
link between primary producers and higher trophic levels in every estuarine and
marine ecosystem (Zingell et al,, 2007). They prey on autotrophic and heterotrophic
pico and nano plankton and are preyed upon by larger zooplankton and contribute
to the remineralization and cycling of nutrients (Blomqvist et al, 2001; Ventela et
al, 2002).

The role of ciliates as an important component of the microbial loop in
freshwaters is widely recognized (Wiackowsi et al, 2001). Ciliates are a significant
trophic link in energy transfer from heterotrophic (bacteria) and autotrophic
picoplankton to the higher consumers (Zingell et al, 2007) and play a significant role
in energy transfer and nutrient remineralization in aquatic environments (Cleven
& Weisse, 2001). Ciliates are an essential food source for rotifers, cladocerans and
copepods (Jack and Gilbert, 1997) and some fish larvae, for example the guppy
(Poecilia reticulata) larvae, can use ciliates as food in their early life stages (Lair
etal, 1994). The importance of the microbial loop is greater in oligotrophic than
eutrophic lakes, although, Weisse et al.,, (1998) demonstrated that almost 50% of
carbon passed through the microbial loop in ameso-eutrophic lake.

1*Zoological Survey of India, Head Quarters, Protozoology Section, Kolkata
27oological Survey of India, Marine Biology Regional Centre, Chennai, India
3Acharya Narendra Dev College, University of Delhi, New Delhi, India
4Malitreyi College, University of Delhi, New Delhi, India
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ABSTRACT

Components of the cholinergic system—acetylcholine, acetylchalinesterase, and acetylcholine receptors—are
the principal components of the nerve transmission in animals. Plants, though nerveless, have long been
known to possess most of the components of the cholinergic system. Plants also have a repertoire of
chemicals that inhibit various components of the acetylcholine system. A hitherto overlooked fact is that
many of these anticholinergic chemicals present in some plants act as allelochemicals and help the plants to
dominate their habitat by affecting the growth of other plants in their vicinity. Since the target sites of most
of the allelochemicals in victim plants are unknown, the possibility of cholinergic chemicals as allelochemicals
opens new areas of research in plant biclogy. We have shown earlier that the extract of Cyperus rotundus
inhibits acetylcholinesterase activity in electric eel, wheat, and tomato and that it also inhibits germination
and growth of root and shoot in tomato and wheat. Now, we present evidence that the methanolic extracts of
45 weeds, including invasive weeds like Lantana camara, Ageratum conyzoides, Argemonemexicana,
Ranunculus sceleratus, and Prosopis juliflora contain very high levels of anticholinesterases.
Anticholinesterases block the enzyme acetylcholinesterase, resulting in an increase in the levels of
acetylcholine in the system. We propose that cholinergic chemicals act as allelochemicals in plants.
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Effect of Concentration Variation In Graphene Oxide (GO)
Membranes For Water Flux Optimization
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Abstract: Graphene oxide. sister material of Graphene has generated tremendous research interest in fields of energy
storage, catalyst material, adsorbent material for heavy metals and dyes, green energy production, drug delivery agent, a
gas sensing material as well as in membrane based water purification and desalination systems'= ete. In this paper, we are
reporting the elfect of concentrtion vanation in GO membranes on water flux, GO has been synthesized by Hummer's
method with related characterizations like XRD. Raman, SEM and FTIR carried out. GO membranes have been developed
using pressure assisted filtration assembly (Water Vace100 ) over Cellulose Acetate membrane support (47 mm dia. and
0.45 pm pore size), Millipore.

Keywords: Graphene oxide membrane, water flux, Hummer's method

INTRODUCTION

Worldwide almost all countries are moving towards paucity of potable drinking water at a very rapid pace mainly
due to anthropogenic activities. Therefore, conservation of this natural resource in conjunction with its recycling
assumes importance and which necessitates development of an advanced water purification technique that could help
overcome the problem of drinking water while offering the feasibility of scaling-up for industries. Literature indicates
membrane based water purification techniques gaining interest wherein polymer based membranes are in demand due
to low cost of development, high water flux and high life time. However. they sufler from problems including long
term chemical, thermal and biological stability which reduce performance of these membranes*™. Unusual properties
of Graphite oxide membranes were reported by H.P. Boehm et al. who reported that the membranes are not permeable
to gases but permeable to water vapors’. The same materials are now named mostly as graphene oxide papers or
membranes. Interest in permeation properties of GO membranes was reborn recently by the study of Nair et al., *
which reported that water vapors permeate through the membranes but not vapors of several other solvents, e.g.
ethanol. Recent experiments showed that GO membranes also demonstrate selective ion permeation and can be used
for filtering of some organic molecules’, Beyond the traditional polymer membranes, GO based membranes,
restacking from two-dimensional GO nanosheets, have been regarded as a promising candidate for water purification
and desalination'™"'. By taking advantages of its high mechanical strength/flexibility. excellent hydrophilic surface
properties and 2D interconnected nanofludic channels for ion and molecular transport. GO based membranes have
exhibited extraordinary separation performance in respect of water flux and pollutant molecular/ions rejection’™"*,
However, there is a need to optimize graphene oxide membranes for water purification offering robust structural
stability vis=i=vis efficient water purification capabilities. In the present work five different membranes over cellulose
acetate support having varying concentration of GO solution, have been fabricated. The same are then checked for
stability in performance and water flux so that amount of GO can be optimized (in mg over 40 mm effective Diameter
of GO membrane) which can be further used for optimization of water flux and stability.
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L INTROOUCTION

HEV nirdde wide hand gap semiconducion materals are
recelving moch inlerest recentdy for thesr potential use in
high power and high frequescy spplcations. Thes i
pramarily doe w the large 2-D eleciron gas induced by the
polesizaton charge at the AHRNGaN  hewero-tmesthoe
[T GaN-basead  high-clectron-modality  transistoes  in
particular are being considered as the mast suitable cholce
doe 10 ligh shoct-camner density and large breskadown ficld
strength (<35 MVicm) [2-4], The major fCatsee of an
AWGaNGaN  heterosanucture  sysicm 1 spontancous  and
piczocdectoe  polarization & the  ANGaNGaN  hetero-
imerface which results wm w very  high  sheet-Carrier
concentration  of the onder of {2-6) 2109 el
Polarization results m confinement of high comcentration of
electrons or holes at the hetero-mier e [5-6], For a nel
pasitive polanizataom al e inferface this comfinement results
im0 o dimensional eloctron gas (2-DEG) and T o not
negative poarization, this resedts info two dimensioml koles
s ( 2-DHG) [T]

An attempl 10 obtain even better performance for fulure
milary commumcations, rodar snd meclligence spphictions
bas bed o0 contmuous downscaling of gate- length (o sub-
100 oem Sevel. However, in order 10 maintain the device
sspect rato and o avold &tenoewtion i the  device

UTR-1-A350-9000-K IR SS L0 C0IK 1K

perfonmance dug o the emergence of variows short-chssecl
effects (shift of threshald voltage wwands the more pegative
vadee, undesimable laeger sub-threshold sfope, deseriormton
of samsconductinee sad oulpul condactance ele) gale-
lesgeh raduction Bas %0 be accompanied by shomening of
gae-to-clannel  separatom. To  schicve Mrger  2DEG
conoetiiestion mad Better camicr conlimement interest Bas
hccn Lrown from w: heterogeection deviees 10 doubdle
heterojunction high ok mobslity tremswiors. DH-
HEMT adso exhibits higher value of transcomductance with
less moditieation over an cxtensave range of gale-sourne
voltage s compared 1o a single hetervstniture HEMT [§-
13]

ModiBeation m the comventions] HEMT stracture such as a
double-heterostruciure HEMT by emerped a5 3 possable
solution %0 obtain fecther smprovement i the high-power,
high frequency performance beyond the limit of deviee
minigturization  [8-10],  DH-HEMT  offes  numernus
schamtages over comentional single-heterostructure HEMT
ISH-HEMT), such as larger shoet carmer concentrtion,
larger cwrent, larger tmmsconductance and higher cut-ofT
froquency over SH-HEMT which leads %0 better RF

¢ of the device and shows better charge control
in DH-HEMT over SH-HEMT [14-16]

Awthors m their previous work [14-16] proposed an
malytical spprooch foe the evaluation of threshold voltage,
sheet carner concentration, dran current, transconductance
ped cut-off frequency of AIGaN/ GaN/AIGaN DH-HEMT. A
comparative amalysis of the dependence of shoet camior
coacentration and thresbold voltage on domoc-layer doping
densaty and donor layer thickness of 100 nm gate-dength
AGaNGaN SHHEMT with AlGaN/GaN/AIGaN DH-
HEMT was abso presented [14-15] In thes paper, extonsave
malysis has been carned out using ATLAS 2D device
simalation [17], in arder to stady the effect of variation of
donor layer thackness d,. doping density No. temperatare T
sed gate-length (Ly) on the channel potentinl and clectron
concentration of DH-HEMT as comnpared 10 SH-HEMT.
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Abstract

Nowadayz mnovations in cyntheziz method: for metal oxide baced nanomateriziz suchaz
ostructured and both phy and chemical route techmiques have been adopeed by
various recearchers around the world. The invectigation haz been focuzing on variouz
depocition parameterz for fabricating nanostructured metal oxide. Gaz zencors that uze
metal oxide materialz are broadly utificed in inductry to monitor combuszion procezzes.
While they are 2conomical to powerful in high temperazure environmentz, many of theze
inzzruments are mot celective toward: the cpecie: of imterect when placed im 3 coream

nnavate with

KL compozed of multiple gazec. Recearch on nanoztructured metal oxide materialz haz

fechnolagics generazed great interect in ccientific comnamity. Metal oxide ic 2 chemically ctable.
harmlecz, biocomp: i ive materi very high dielectric conztant 2nd
interesting photocat: wide-gap cemiconductor and dependi
chemical compocition, it chox
regarding nanccompozites of mesal oxice with other inorganic and organic materials
zenzing activitiez haz been reviewed. The meazure responze of metal oxide flm. bazed
zencor highat low concentration of LPG.
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1. Introduction

Liguefed petroleum gaz (LPG) iz the compozition of hydrocarbe: ropane and
butane. The lower explocve limit (LEL) 2z zpecified by National Tnzrizute for Ocowpational
Safecy and Health (NIOSH) and Occupational Safety and Health Adminiceration (OSHA)
standardz & neical hazard: ic 21,000 ppm {2.1% by volume in air) for propane and

%9.000 ppm (1.9% by volunwe in 2ir) for butame. The permizzible expocure fimi (PEL) for
LPG 32z zpecified by NIOSH and OSHA ztandardz iz 1000 ppm [1]. LPG i mecely uzed 2z
Fuel for vehicles and 2z cooking g for houzehold applicationz. Exact obzerving of leakages
of LPG even at low concentrationz can be uzeful to avoid ccidenzal explozions
Senzorz have tumed into an indizpenzable piece of the cutting- edge human progre:
aztributable 2o 7tz cignificance, where metal oxide: have plaved 2 major role ac reliable zenzor
materizlz. Nanoparticle do rezearch prezent: broad coope for the growsh of novel zolutionz
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Chapter

Design and Growth of Metal
Oxide Film as Liquefied Petroleum
Gas Sensors

Rakesh Kumar Sonkev, Saroj Radheyshyam Shabajeet,
Rahul Johari and Balchandya Yadav

Abstract

Nowadays innovations in synthesis methods for metal oxide-based nanomaterials
such as nanostructured and both physical and chemical route techniques have been
adopted by various researchers around the world. The investigation has been focus
ing on various deposition parameters for fabricating nanostructured metal oxide.
Gas sensors that use metal oxide materials are broadly utilized in industry to monitor
combustion processes. While they are economical to powerful in high temperature
environments, many of these instruments are not selective towards the species of
interest when placed in a stream compased of multiple gases. Research on nanostruc,
tured metal oxide materials has generated great interest in scientific community.
Metal oxide is a chemically stable, harmless, biocompatible, inexpensive material with
very high dielectric constant and interesting photocatalytic activities. Itis a wide-gap
semiconductor and depending on its chemical composition, it shows a large range of
electrical conductivity. Synthesis strategies regarding nanocomposites of metal oxide
with other inorganic and organic materials sensing activities has been reviewed. The
measure response of metal oxide film-based sensor highat low concentration of LPG,

Keywords: metal oxide, thin film, deposition technique, LPG sensor

1. Introduction

Liquefied petroleum gas (LPG) is the composition of hydrocarbons mainly
propane and butane. The lower explosive limit (LEL) as specified by National
Institute for Occupational Safety and Health (NIOSH) and Occupational Safety
and Health Administration (OSHA) standards for chemical hazards is 21,000 ppm
(2.1% by volume in air) for propane and 19,000 ppm (1.9% by volume in air) g)r
butane. The permissible exposure limit (PEL) for LPG as specified by NIOSH and
OSHA standards is 1000 ppm [1]. LPG is mostly used as fuel for vehicles and as
cooking gas for household applications. Exact observing of leakages of LPG even at
low concentrations can be useful to avoid accidental explosions [2, 3]. Sensors have
turned into an indispensable piece of the cutting-edge human progress attributable
to its significance, where metal oxides have played a major role as reliable sensor
materials. Nanoparticle do research presents broad scope for the growth of novel
solutions in the field of healthcare, cosmetics, optics and electronics. Varying
their sub-atomic and nuclear states results in surprising results, which may not be
conceivable by utilizing the materials in their unique states. A few metal oxides
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ABSTRACT

Graphene oxide, sister material of Graphene has generated tremendous research interest in
fields of energy storage, catalyst material, adsorbent material for heavy metals and dves,

green energy production, drug delivery agent, a gas sensing material as well as in membrane Mattor and
Radiation at

based water purification and desalination systems™ etc. In this paper, we are reporting the
effect of concentration variation in GO membranes on water flux. GO has been synthesized
by Hummer’s method with related characterizations like XRD, Raman, SEM and FTIR carried
out. GO membranes have been developed using pressure assisted filtration assembly (Water
Vac-100) over Cellulose Acetate membrane support (47 mm diza. and 0.45 pm pore size),
Millipore.
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Alrstract. We b the mmpact of faby iom of pyrmedal siructune om Silicon (515 wafer subsirme m Zn0hSe
heterajmction on s structural sad optical propermies. The texture on St suhstrase is obtained using wet ctching method for
differers tme deratioss. Parteros of photoessist have been usal 80 pot desired size of the wncnee. Scmning deson
microscopy |SEM) of the symples shows o pyramidal stractsre on the sweface of Si substrate. The thin film of 2 matorish
o0 paype plenac silicoa (100) and textured SI(100) sebsirse hos bees deposited by using RF magnetroa spattering
wochminue. Zn0) dhin fims produce an soti reflaction (AR) effct when deposiad on silicon sshirste. The strecsural s
optical propemies of ZofVS| (TS} heterogunction were stodied by x-ray @firaction (XRD) and UV-Vis spectrophotomeser
sespactively. XRD pumiems of the ZeAVUSi s ZA0VSS (TS) heterojunctions show the orientation o the Zn0) film fideicatsd
on silicon subsirate. Their refloctinoe spectra show reduction in reflectance  proportonal to increose in time duntion of
teauriation. This stady idicates that ZnOvSe (TS) beterojenction may Be wiilizad in verioss beserojuection and
phosovakesic devioes foe raduction in refection of incident Tight

INTRODUCTION

Siliwon is the first choice for memfactiring ol cells in present semsrio due o the Facts thal it Beas the posental for high
elficioncy. reliabilmy, cosly availiliy in the carth's crust, most widely stadicd literature. ba silicon tased solar <ol bs one of the
peoinent i is high reflection of the soler nutiation by the slocn sufice. Due 10 Bis opecal kes, & limied efficicscy of the
solor cell is achieved To reduce the reflectanse, s anti- reflection coaling w wsad oa the slicon yerfce. Zn0 (Zine Oxade) thn
THms have got s (mpociant place i ZaOS) heterojuscinn solar cells as amtl-eefection (AR) coating [1,2]. The reason for using
7000 30 301 anti- reflecting coating s that there s mush differems in the refractive indioes of i and Za0 [4.5,6]. Zm) has a large
opucal bomdgap m the rage of 53 10 17 ¢V, which are tronsparcnt in the visibke repon. Also ZaO has good adheson peopertics
and handoess. Zof) @in filoe bave po meltiple applicatioss ngisg from UV lighe eminers, varistons, wanspasent high power
elecmomics, swrfaos acomtic wave devices, peao-cectnie transducers, chemical and gas senang devicos etc. ZnO has a direct band
B9 (337 eV & high exciton binding eneegy (60 meV) at room temperatuee and a wurnaoze crystal strsotare. 200 thin films have
Beoen proved o be 4 good chiiee 35 anti-refloction auating (ARC) in solsr cells

Texsartzaton of the sillcon surface {TS)can further enhasce the light mpping in the ZeSIHTS) heterouncrion Texumzation
peovides besor ahsorption of iscident light by mess of sccond reflection, Fig, | shows e indicating disgram of Tight gesing
reflectod from o sexsurized sarface (17, Also begper surbice mren boooames avalloble foe absocpoon of light which in tem reduces
e fevel of eefloctance hy the silicon surfsce [1]
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Abstract. In this paper, thin flm of 200 senopanicles deposited o a planar Si (100) sod 2 seamred Si(100) sobatrate
e iwvestigaial. Chegical e i el 0 propare weatured Siosubstne and RE mogsetron spumenng s wod o
deposite ZnO thin films. The sirface momhology md reflectascs are sudied with SEM and UV-VIS Spectrosopy.
respactively. Stuctumd morphodegy of the edched waser lsdicine random pyrisidal sroctiees. Opticel stady Indicaies o
sagnificel redution in refloctance foe textienl silicon (TS) heterojmction m comparisos o planar S¢ (PS)
heterojmction. This sudy promotes the study of heteeogunction dovices and surface textuming for light maragemont in
varhous ool ectromic devices.

INTRODUCTION

Silicon is widely used in optoclectronic devices under vanous structural phologics {1]. Serface ref)
comribule 10 major opnc.ll $asses in the system. It has motivated a group of scientists to tackle this problem [2] One
of the papular methods to reduce the refletion is Surfics Texmuring. The sextnization of the silicon surface leads %o
am increase in its Sopographic |mgulumlu which results in am increased effective surface arca. Anisotrupic etching
is one of the most accepted for sextunzation of industrial silicon solar cells to reduce reflection kasses from the from
surfboe [3-6] Alkaline sodutions are the main amsotropic eichants, where the wmis componest can be cither an
organic of an inoegamic compound |71 Sedsm Hydroxides (NaOFH) or Potasssum Hydroxide {KO#) are the popular
inorganic solutes which are mixed with isopropyl alcohol (IPA) aod water. In thes study. texturization hased on
alkaline anlsotropic etching was imvestigated using KOH as alkaline cschant and 1PA as a surfactaet [X]. Adding IPA
<an improve the wettability of silicon serface and control the eiching rate. It prevents an explosive reaction between
the silicon surface and the OH-icas (9-10]. Etching of silicon in KOH solutson has the advanages of simplscity, case
o Bandling, low-cost sed homogensous ctching rate of the (100) cryssal plase [11]

Zime oxide (Zn0) is 3 dow-cost, non-toxic materisl. 1t bas high optical transparency and low resistivity. It can be
depasited at low temperatures. As a result, it finds applicatsons i a wide range of semiconductor devices [12-15).
Zn) nnm can be deposited by a variety of rechnsques like speay pymolysis, mokcular beam epitaxy, theomal
© RF ing, sol-ped and others [16]. 1t acts as a n-type sermconductor when deposited on
top of pSi. ZnOVSi heterojunction shows an excellent response in epticul spectrum and relatively simple %0
fabricate,

Tn thw present woek, we oplmize the peoeess of surface lexturization 1o reduce reflections from the top surface of
solar cell. We have also fabricated Zn(USi heterojunction solar celds with textared and plane Si wafer. A thin film of
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Chapter - 3
Semiconductor Materials in Electronic Devices

Dr. Neelakshi Niti Kachari Borah, Jyotsna Sharma and Dr. Siddhartha

Abstract

The three semiconductor materials used most frequently in the
construction of electronic devices are Ge, Si and GaAs. The construction of
every discrete solid-state electronic device or integrated circuits begins with
a semiconductor material. Use of semiconductor has brought an incredible
change in the design, operation and application techniques of the devices.

Keyword: semiconducting materials, semiconductor technology
Introduction to semiconductor materials in electronic devices

The history of electronic devices technology has taken a big leap after
the discovery of semiconducting elements. The devices which control the
flow of electrons are called electronic devices. These devices are the main
building blocks of electronic circuits. Such devices have established wide
applications because of their reliability, compactness and lo»j: cost. These ::1
discrete components which are used in power devices, opnc?l SEnsors, o
light emitters, including solid-state lasers etc. Though the basic fundamen

principles have changed very little over the time, the devices aré now

incredibly smaller, operation speeds are truly excellent and new gadgets &r¢

coming to the surface every alternate day. Altogethef the dls‘:\::;lzltiz:
semiconducting materials has brought major changes in the ;(:he e
techniques, general characteristics and application t.echrthu.es o S
old electronic devices. It has lead us to the mlmatunlutlon en?ts e
devices and the recent developments have left us wondering about I :
an in the early 19th century.

i i i . The
Over the years, many semiconductor materials ha\{e lbe;:‘:v:lslg‘gv::tdedus .
electronic properties of the semiconductor nfa.tena: b e Yoown 15
easily manipulate their behaviour by the addmorf o e]:a . e
doping. The conductivity of a semiconductor .IS gen A
temperature, illumination, magnetic fields and minute amot e
atoms. Current conduction in 2 semiconductor occurs due to

The study of semiconductor materials beg
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Keywords
Aedes aegypti, acetamiprid, esterases, glutathione-S-transferase, acetylcholinesterases

Ahstract
The constant rise in cases of Zika, Dengue and Chikungunya worldwide has made control of

Aedes aegypti a principal concern. The most recommended plan to control mosquito-horne
dizeases primarily lies on vector management and disturbing their disease-transmission
cycle. Wide-ranging use of different classes of organic insecticides for mosquito control has
led to the development of high levels of resistance making them less operative at safe
dosages imposing us to explore novel insecticides. Present study investigates the bio-
efficacy of a neonicotinoid, acetamiprid on the Ae. aegypti larvae, development of resistance
after subjecting acetamiprid selection pressure for 10 successive generations and
biochemical characterization of the resistance developed. Acetamiprid exposure of the
parent population of Ae. aegypti early fourth instars resulted in respective LC50 and LC90
values of 0.185 ppm and 1.315 ppm. Selection with acetamiprid for 10 successive generations
[ACSF-10) reduced its efficacy by 20-fold. Involvement of four enzymes; alpha-esterases,
beta-esterases, glutathione-S-transferases and acetylcholinesterases in development of
acetamiprid resistance was investigated to uncover mode of action of acetamiprid. An
elevation of 1.4-fold and 2.1-fold was observed in alpha-esterases and heta-esterases activity
i1 ACSF-10 as compared to ACSF-5. However, activity of glutathione-S-transferases
decreased in ACSF-5 which rose to 12-fold in ACSF-10. Similarly, the activity of
acetylcholinesterases was found to be much higher in resistant generations as compared to
the parental strains. The results indicated individual/synergistic contribution of different
enzymes leading to acetamiprid detosnfication. Further research is being conducted to
identify the role of target site mutations in resistance development.
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Abstract

Chemical control of dengue vector, Aedes aegypti 1s impaired due to development of
resistance to conventional insecticides. Insect Growth Requlators (IGRsS) are considered more
suitable and effective vector control agents as they specifically inhibit chitin biosynthesis, a
process absent in vertebrates, and impose less adverse effects on beneficial insects and the
environment. Present study investigates Lufenuron, a Chitin Synthesis Inhibitor (CSI), as a
control agent of Ae. aegypti. Different instars of Ae. aeqyptl were exposed to a range of
concentrations of Lufenuron as per WHO protocol. The investigations showed the effective
hormone-mimetic effect of Lufenuron resulting in the formation of a significant number of
larval-pupal and pupal-adult intermediates with the maximum number observed on
exposure to L3 (L-P=17%, P-A=21%). Approximately 20% of L2 instars either could not moult
and remained trapped inside the new exuviae or possessed bulged abdomen while some
showed ruptured exoskeleton. The results showed increase in IE30 from L1 (0.00010 ppm) to
L4 stage (0.00013 ppm); the L2 stage exhibiting maximum IE30 (0.00025 pprn). The median
emergence suppression (IE50) doses of the Lufenuron were found to be 0.00057 ppm for L1,
0.00047 ppm for LZ, 0.00050 ppm for L3 and 0.00096 ppm for L4. The results also revealed
increased duration of larval development and inability of pupae to develop into adults, as
compared to the controls. The investigations indicate the potential use of Lufenuron as the
control agent of Ae. aegypti. Further research is being conducted to understand its mode of
action to develop effective control strateqies.

Copyright
© 2020, the Authors. Published by Atlantis Press.

Open Access



ATLANTIS

Advarces e Biologicul Scionces Research, volume 8
laternational Conference and the 10th Congress of the Entemelogical Society
of Indonesia (1CCESI 2019

PRESS

Assessment of Toxicity and Growth Regulatory Effects
of Beta-Cyfluthrin Against Red Cotton Bug, Dysdercus
koenigii (Fabr.) (Hemiptera: Pyrrhocoridae): An
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ABSTRACT

Red Cotton Bug, Dyvsdercus koemigii (Fabe.) (Hemipter: Pyrrhocondae), commonly called cotton stainer, is a
damaging pest of cotton and other economacal crops in Asia. Nymphs s well as adult of ths pest suck the sap
from the green bolls and leaves of cotlon causing sheddmg of young bolls, rotting of green bolls, stained
cotton fibers and loss of seed viabality. The present study evaluates the toxsc and growth regulatory effects of
a pyrethroad, beta-cyfluthnn againgt D. koenigii. The newly emerged fifth mstars nymphs were exposed 1o
beta-cyfluthnn al concentration ranging from (.00008% 10 0.00128%. A volume of 1pL of beta-cyfluthnn
was topically applied on the dorsal antemor thoracic region of nymphs (mn 3 replicates, each replxate
containmg batch of 25 insects) and were observed for mortalsty after 24 hr. The nymphs were further reared
tull adults to cbserve delayed toxicaty effects and developmental abnormahities, if any. The result revealed
sigmficant lethal effects of beta-cyfluthnn on D. koenigii nymphs with LD, and LD values as 0.00051% and
0.00076%, respectively. A positive correlaion was observed between percent nymphal mortality of D.
koenigii and the dose of msecticade. The survived nymphal instars developed several de
malformations; partial moulting, shrunk abdomen, abnormal adults with deformed wing, adultods and adults
with attached exuvise. Further studies are being conducted to assess the development of beta-cyfluthrin
resistance 1n {2, koemigii and stralegres to counter resistance. These results can provade an important base for
developing effective and desired strategies to control and moatlor insecticides resistance in . koemigic

Keywords: Dysdercus koenign, mortality, beta-cyfluthrin, adultoids, developmental abnormalities

LLINTRODUCTION

Cotwon 15 one of the major fibres and cash csops growa
mot omly in Sndia b adso throughout ghe world. It plays an
mnportant role in e ccomomie growth of industries and
agrcultare sector of the country. India with approccmately
12 million hectares land under cotton production is one of
®e largest prodecers of comon in the wodd [1] which
accounts for 27% of the world comton production. Arcesd
10 millicn farmers are engaged in the productioa of cotton:
while about 30 million individuals are employed in cotton
mdusry, its processing and final production [2]. However,
e conon cultivation faces severe pest attacked resulting in
Jow peoduction and major losses. Akhough worldwide,
1326 species of insect pests have been reported on s crop.
# & known 10 be suscepable 10 about 162 species [3)
Among these pests leading to the low cotton produce, the
enonmoss sttack of sacking msect pests plays the
sigmaficant role [4). Ia addition, the large-scale introdection
of Brtnssgenic cotton % reduce the usage of msecticides
agaiest other cotton pests; Helicoverpe armigera, Earias

spp., end P vpiela [S) has led 10 the
cmagemeofsudmgpeitlhvd:m koemigii [0}

D koenigit is one of the most notorious bugs of comon.
Also knows 2s red cotton sminer. it belongs % order
Hemipeera, fanuly Pyrhoconidoe, and is o &i ootton
pest in several parts of Asia |7, X]. Both nymph snd adules
feed cn developing conon bolls and seeds within them
resulting i dimimiched oil quassity and visbdity of the
soeds {9). Parthermore, adult excreta stain the conan yellow
that adversely affeces the colour of cotton et The infested
ctom bolls become peone %0 fungal sed bacterial
infections, which make sheir way into @ bolls through the
puncteses made by insects while feeding [10]. The rapid
multiphication of the pest in the flelds due 1o shoet Life cycle
in comgparson %0 lepudopteran pess  aggravales i
seniousness [11).

Carrently, chenscal imsecticides ase the key swools w0
masage insect pests in almost all cropping systems. around
the would [12]. Thus, like other pests, £ koenigtl has also
been controlled by esing varioes chemical ghobally. Since
last few decades, pyrethoouds, an mpomant group of
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ini tible and deltamethrin-resistant adults of C,
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Zoology, Acharya Narendra Dev College (Uplver51ty o )
Department of Zoology. ary suflevemanu 00 zeaill,com

Introduction: Pyrethroids are the most widely used insecticides against mpsquitoes because of their to?(ic properties,

rapid action and safety to humans and non-target organisms. However, extensnve. usage of pyrethrqlds as .reSIdual domestic

sprays, and active ingredient in mosquito mats, coils and bed nets, etc. mosquitoes are developl.ng resistance against it.

Today, pyrethroid resistance is envisioned to be a major problem for the vector control program since, at present there are

no suitable chemical substitutes for pyrethroids.

Aim and Objectives: To assess speed of resistance development to deltamethrin in Culex quinquefasciatus; and assess the
impact of deltamethrin resistance on the behavioural responses of adults.

Methods: The parent susceptible adults of Cx. quinquefasciatus (PS) were selected with 0.05% deltamethrin (diagnostic
dosage) for 40 successive generations (DAS 40)- Knockdown and irritability tests were carried on freshly blood-fed 3day old
adult females of PS as well as DAS 40 Strain using 0.05% deltamethrin-impregnated papers. Parallel negative control tests
were run with siliconoil-impregnated papers and positive control tests were conducted with 4% DDT-impregnated papers.
The effect of deltamethrin resistance was estimated on the knockdown response and the irritability behaviour of adults by
computing KT, , knockdown resistance, relative irritability and irritability ratio.

Results: Forty generations of selections with deltamethrinresultedin 6.1-fold deltamethrin resistance in Cx. Quinquefasciatus

adults. The adults of DAS 4 Strain developed just 0.8-fold cross-resistance to DDT despite of similar mode of action. The
knockdown studies resulted in KT,,0£22.7 min in PS adults with n

that ; as a promising adulticide against Cx. quinquefasciatus, as
adults P significant resistance to deltamethrin. A strong irritability and knockdown response, and
uxslgruﬁcgnt knockdown resistance towards deltamethrin even after 40 generations of deltamethrinselection also indicate
the potential use of deltamethrin in fields.

Keywords: Culex quinquefasciatus, Deltamethrin, DDT, Knockdown, Irritability, Resistance
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pio-efficacy of Achyranthes aspera-derived silyer nanocomposites against early fourth instars of Aedes aegypti L.

Sharma A, Kumar, 8.2 and Tripathi, P,

'Department of Life Sciences, Sc.hool of Sciences, Indira Gandhi National Open University,
Maidan Garhi, New Delhi, India;

*Department of Zoology, Acharya Narendra Dey College, University of Delhi, Govindpuri,
New Delhi, India '

Jobal level since the past few years. Present study attemp
?nsecﬁcides; for control of dengue vector.

Aim and Objectives: To. formulate silvPr nanocomposites (AgNCs) from the leaf extract of Achyranthes aspera and
estimate their efficacy against Ae. aegypti larvae and non-target organisms,

Methods: The aqueous leaf extract of 4. aspera was assayed against 4e, de

. 2ypti larvae, alone or in combination with silver
nitrate added in different concentrations (ImM- 5mM). B

; i0assays were carried out at different time intervals; 24h, 48h
and 72h. Bioreduction of AgNCs was characterized by UV-Vis spectrosco,

; : PY, Dynamic light scattering (DLS), Scanning
Electron Microscopy (SEM), Ener.gy dispersive X-ray (EDX) spectroscopy, Transmission Electron Microscopy (TEM),
X-ray Diffraction (XRD) and Fourier Transform Infrared Spectroscopy (FTIR).
Results: The aqueous extract of A. aspera leaves (AALE) demonstrate
synergism of extract with silver nitrate in form of AgNCs increased the
values of 37.570, 6.262 and 1.041 pg/mL; 5.819, 1.412 and 0.489 Hg/mL; and 5.519, 1.302 and 0.267 pg/mL after 24,
48 and 72 h of exposure. Biophysical characterization of the synthesized AgNCs confirmed the uniform distribution of
spherical nanocomposites with an average size ranging from 1-25 nm. The XRD analysis established their crystalline
and face-centred-cubic structure, the EDX pattern showed the presence of Ag, O and C in their order of weight%, while
the FTIR displayed the intricacy of silver nanocomposites. The NCs were also found non-toxic to non-target organisms;
Gambusia affinis, Daphniamagna and Moinamacrocopa; indicating their safe use in fields.
Conclusion: The synthesized AgNCs from 4. aspera were highly potent against de. degypti larvae in comparison to the
extract alone suggesting the probable synergism for toxicity or more efficient delivery of toxicants. These NCs can be
potential, cheap and promising bioresource against dengue vector larvae.

Keywords: Aedes aegypti, EDX, FTIR, Larvicidal, SEM, Silver nanocomposites (AgNCs), TEM, XRD

d insignificant larvicidal effects. However, the
larvicidal effects significantly displaying LC,,
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Effect of emamectin benzoate-induced dietary stress on the nutritional performance of American bollwo
rm,

utri
Helicoverpa armigera

Dagar VS, Mishra M, Kumar §

Department of Zoology, Achfarya Narendra Dev College (University of Delhi)
Goymdpuri, New Delhi, India ,
vinaydagar04@gmail.com

Aim and Objectives: Helicoverpa armigera, an agricultural pest, is known to attack a wide variety of crops across the

globe. As overuse of conventional msectlcide:s has led to the development of insecticide resistance in H. armigera leading
1o more severe attacks on crops and loss of yield; researchers have diverted their interest to explore alternatives as control
agents. Present study evaluated the effects of emamectin benzoate (EMB) on the survival, growth and nutritive fitness of
Helicoverpa armigera. .
Methods: The systemic toxicity and feeding (Choice and No Choice) assayswere carried outagainststarved (4h) early
fourth instars of H. armigera. Theexperimental diet was provided to the larvae for 24 h and mortality was scored to assess
the systemic toxicity of EMB. The consumption of the diet was measured by recording the diet remaining after 24 h
of feeding. Various nutritional parameters, such asgain in larval weight, dried frass, etc. were measured to estimate the
nutritional indices.
Results: Emamectin benzoate-induced dietary stress caused a significant systemic toxicityin H. armigera larvae resulting
in LC,,andLC,, values of 0.092 pg/mL and 0.156 pg/mL, respectively.Dietary 0.1pg/mL-1.6ug/mL EMB deterred larval
feeding significantly with 10-100% larval mortality at 0.05 pg/mL-0.2 pg/mL EMB. Nutritive performance assessment
with dietary 0.05pg/mL-0.01pg/mL EMB also revealed a pronouncedpost-ingestive toxicity impairing ingestion as well
as digestion. The larvae displayed reduced Relative Growth Rate (RGR) and Relative Consumption Rate (RCR) in the
range of 0.385-0.978 and 1.653-3.985, respectively, which may also be attributed to incompetence in food utilization
and assimilation, as evident by 10-24% and 02-52% diminished Efficiency of Conversion of Ingested Food (ECI) and
Efficiency of Conversion of Digested Food (ECD); and 09-63% diminished Approximate Digestibility (AD).
Conclusion: These results advocate the effective utilization of Emamectin benzoate in Integrated pest management
program of H. armigera. Sub-lethal doses of dietary EMB impaired gut biochemical machinery of H. armigera larvae
impacting their nutritive fitness and thus, growth and development. Additional investigations are being conducted to
comprehend the specific mode of action of EMB causing biochemical and genomic-altering effects inH. armigera.

Keywords: Helicoverpa armigera, Emamectin Benzoate, Growth-inhibitory, Nutritive Performance, Post-ingestive
toxicity
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ABSTRACT
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Actinomycetes are Gram- positive bactera having high GC content in their genome. They are research

crucial from industrial perspective 3s they have great ability for production of bioactive
secondary metsbolites. Compounds produced by them possess diverse biclogics! activities
such as anticancer, antifungs!, antbaciens!, antivirzl and belong to distinct chemical classes.
Miembers of genus Streptormyces are well known preducers of bicactive compownds. Dus to = 135+ million publications
emergence of drug resistant pathogens, there is 3 dire need for the discovery of new
compounds hawing unigus modes of action. During isolation and scresning programme of
actinomycetes carmied out in our laboratory, 3 biologically active strain was isolated from
agricultural soil, Dhanaura, Uttar Pradesh, India and designated as Strain 51. Morphological
and biochemical studies revealed that Strain 51 belongs to genus Streptomyces and it

showed 100% 135 rRNA gene sequence homology with Streptomyces grisscchromogenes.
Fresent investigation was undertsken as an effort to extract and characterize posent
compounds from Strain 51 which are responsible for higher bicactivity. Extraction of bioactive
metsboftes was performed using cold extraction method taking ethyl acstste as solvent.
Manirmum inhibitory concentration (MIC) of compounds against Bacillus cereus was
determined by microdilution methed taking industrial antibictic- chloramphenicol a5 positive
controd. Crude extract of Strain 51 showed inhibation of Bacillus cereus growth at 000050
migiml while chloramphenicol suppressed growth at 0.0075 mgiml. Metabolomic studiss were
camied aut for identification and structural elucidation of bicactve molecules using gas
chromatography-mass spectrometry (GC-MS) and liquid chromatography-rmass spectrometry
(LC-MEMES) technigues. GC-MS anslysis of strain 51 extract showed the presence of thirty
three volatile organic constituents, out of which some are reponed in literature to have diverse
biological activities. Extract of Strain 51 was also subjected to LC-MS analysis which gave
seweral sharp peaks in the spectrum. Metabolites identified in LC-MS data showed molecular
ion peaks at miz 228, 758, 548, T84 and 803. The struciurs was elucidated and confirmed for
each peak through their mass frAgmentation patterns; as a result structure of compownds
wene confirmed as thiolutin, streptothricin O, antimyein A, rifaximin and fujimmycin. PCR was
performed for detection of biosynthetic gene clesters responsible for production of bicactive
compounds in Strain 51. Amplfication of polyketide synthasze- (FHE-1) and non- ribosomal
peptide synthetases (WRFS) was observed, the ampbeons were purfisd and sequenced. The
gens s=quences were submitted in NCBl-GenBank datsbase under accession numbers
MH255718 and MK355T17. In futwre studies, our aim is to produce 3 novel compound by
intreducing genetic manipulations in these genes.
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Abstract, A high-performunce programmable joint computing for low power
and high-performance filer (PIA) is presented in this paper. [t emphasiees on
low power and high cfficiency, which i= relinble for filker operation. The
architecture is designed based on CSHM which con be implemented effectively
in vector-scalar products at the circuit kevel. The products of the premultiplier
are shared with all AdeAs, which asast signifizantly in the perfformance of the
systenm, A programmable digital l0-4ap PIA filter, which accepts the inpul signal
ansd values of coefficients of wp io 17 bits (signed), is designed using VHDL and
implemented on the XilingxSparian-T XCTSHFGGAGTEEPGA, 1 contiins a
ftotal of 64000 LUT (Lock-Up Tabled elements and is based on 28 nm HEMG
(High K metal Gate) ransistor. The implementation was done using Xilinx
Wivade 200192, and the power is messured using Xiling Power Analyszer.

Keywords:  High order comy=select adder » PIA FIR filler # Premultiplier #
Selection contingent

1 Introduction

Presenty, digital media and mulumedia with vanous computational applications
demand various high performance, and low power consuming filters. The use of filiers
in VLST design with help of FPGA is predominantly applicable in various DSP
applications. The compuiationally intensive operation used in ISP can be oblained by
a convolution operation. It can be visualized by the help of moving weighted mean, i.e.
ihe weighied mean of every input stream over a suitable number of inpuis, Here [ I-aps
ar 10 inputs are considered for the weighted mean. Specific weights are assigned (o the
past and current values of the npul signal. which determines the freguency band 10 be
handled. Taking 1/100 weights for every input for alistap filler it gives an arthmetic
average of the inputs, thus implementing & low pass filier by smoothening out the
sudden high bursts or high=frequency element in the signal. A large amount of muk
tiplication and accumulation processes increase power consumplion by an increase in
the hardware mquimn'nnl.ti for these npl:mlinmi, i.e. due to demand of high—nrdr.-r PlA
filters with high sampling rate. The Fig. | shows the strueture of transposed direct Tomm
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A high-performance programmable joint computing for low power and high-performance

filter (PJA) is presented in this paper. It emphasizes on low power and high efficiency, which is N R Tre8
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reliable for filter operation. The architecture is designed based on CSHM which can be
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system. A programmable digital 10-tap PJA filter, which accepts the input signal and values of

coefficients of up to 17 bits (signed), is designed using VHDL and implemented on the
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ABSTRACT

Efficient and enhanced gas sensing especially at room temperature is the demand for

contemporary industrial applications. This has been made possible due to a paradigm shift

from semiconducting metal oxides to 2D materials including Graphene Cxide (GO) and Matter and
Radiation at
reduced GO (RGO). GO and its derivatives have ushered in a revolution mainly because of Extremes

their high surface to volume ratio and presence of various oxygen groups. Literature reports
since 2010 indicate existence of investigations by many research groups wherein multiple Recognizing
approaches have been emploved to enhance the gas sensing capabilities of GO and RGO,
Some of the more radical approaches have been fabrication of free standing GO films,
adoption of green fabrication techniques, thermal reduction and even implantation of ,:,.'_,_h,-ﬁ.,_.,,,;.;,,,,r_.,.
nitrogen ions. However, quantitative augmentation of favourable cxygen species on the GO
films envisaged to act as active sites for the target gas molecules (H; and SO, in the current
investigation) is vet to be carried out. The present study reports enhancement in detection
of gaseous species due to twin mechanisms of a) advantageous tailoring of surface

morphelogy and b) presence of favourable oxvgen species. Both the processes are shown to
occur due to intentional incorporation of variations induced in the sonication process
during synthesis of GO films.
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Discover the world's
Cubex quinguefasciatus Say is 3 widespraad mosquite vector responsible for ransmitting research
several diseases of great concem; such as Japanese encephalitis (JE), Filariasis, West Nile
fever, Rift valley fever, ete. A strongly anthropophific mesquite, it is the most predominant 20+ millian it
speciss in sub-tropical and tropical regions; imespective of urban, semi-urban and rural areas.

V l 1 5 Since last few decades, Japanese encephalitis (JE) has emerged as a prime health concem 135+ million publications
at the global lewel. Currently, about ion people residing in 24 countrizs are at the risk of _
O u m e JE \n'rugs. amang which STSr’m ion reside in 'I:1di: The fa:a1hy rate of the JE-infected TODk+ research projects
individuals; primarily chikiren; is about 3! wihile approsamately 30%-50% of survivors have
long-term neurclogic mmifications. In addition, £33 million people in 48 countries worldwide
are threatened by Cubze-bome lymphatic filarasis which has raised alarm for its managemsnt.
Owen P J en l—nS Till date, seversl conventional methods; such as mosquite repellents, indoor residual sprays
. (IR}, msscticide-impregnated nets (ITNs), net scresns, stc; have been wsed as mosquite
Edi(‘O}-‘ rmanagement interventions. Among thess, chemical-based interventions have been the most
A successful because of easy spplicstion and rapid action. Several compounds of differsnt
chemical nature have bees covered and attempted for the Culex management. These
inchude inorpanic insecticides (pils, sulphur, etc.), organic insecticides {organochlorines,
organophosphates, carbamates, ete.), botanicals (pyrethroids, nicotinoids, ete.), chitin
synthesis inhibitors and growth regulstors {penfiuron, dimilin, etc.), avermectins, ete. Use of
these compounds has not only aggravated the problem of environmendal contamination but
has slso afiected human heakh and non-iarpet organisms. Though, novel measwres have
been explored and used for the Culex management; including biological agents, microbial
pesticides and genetic manipulati
of associated problems. This has arisen the need for management of insecticide resistance
and developing £ 3y or prevent the devebopment of resistance and
enzure long-term efficscy of towicants. A faw such strategies include the uss of synergists and
rotational use of insecticide with different modes of action, etc. Exploration of new stratagems
necessitates the knowledge of insecticide resistance mechanism in Culex mosquito which
could halp to formulate new management policies. The mechanism responsible for insscticide
resistance in Culex is manifiold and intricate based on the chemical nature of insecticide, and
its mede of entry and action appreach. A few mechanisms; such as increased metabolic
detoxfication of insecticides, aktzred bischemical machinery, decressed target sensitiity
(proteinig 1, target by amplification or mutations in protein coding-gene
regions; have frequently been reponed implicated as well. The complexity of mechanism
haz failed to establish 2 major criterion and reguiation in Culex. This Chapter provides currant
knowledge of the influence of insecticide resistance in Culex guinquefascistus in India and the
governing molecular mechanisms including gene interactions, and gene regulation. The
Chapter slso dizcuszas the potential impact of the latest research findings on the basic and
practical aspects of research in the field, 3ssocisted issues and probable solutions. Key
words: Culex quinguefasciatus, insecticide, resistance, detaxification, synergist, bicchemical
machinery
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Following this, the authors provide current knowledge on the influence of insecticide resistance in Culex quinquefasciatus in India, as well as the governing molecular mechanisms including gene interactions and gene

regulation. The potential impact of the latest findings on aspects of research in the field, associated issues and probable solutions s also addressed.

Astudy on eusocial Hymenoptera, a large order of insect, s included. The factors that determine castes are addressed, and the varying methods ofinitiation of reproduction by workers in primitive and advanced eusocial

species are outlined.

This compilation goes on to discuss Mycoplasma synoviae, an important pouttry pathogen that causes airsacculits, synovitis, a M. fections cause significant economic losses to the
poultry industry due to the culling of birds, increased carcass condemnation and decreased egg production.

The authors review the most relevant scientific the g of brain related to working memory using macaques as a study model. The neurophysiological mechanisms of working memory
in the macaque have been thoroughly explored, which has given rise advancesinthe of gical mes underlie this type of memory in other mammals, including
humans,

The conclusion centers on the utmost task of a biologist: knowing the taxonomic status of the organism on which the study s focused. A taxonomist fulfls this task by distinguishing the salient of th

concemed, giving it an appropriate name and placing it to taxonomic hierarchies.
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ABSTRACT

The translation of research findings into new approved drugs takes a vast amount of time and effort and also
costs so high. Due to these obstacles and delays in the development of novel drugs, drug repurpesing (DR)
has been inspired to transform the traditional process of drug discovery and also ameliorate the low
possibility of success. To diminish the cost and durability, the insilico activities have received primary
attenticn. The availability of the wealth of data on drugs makes DR a fastest and low-cost process to find new
therapeutic indications. DR is the procedure to find new indications of existing drugs. The drugs approved for
other diseases are already tested in humans, which provide detailed information on their formulation,
pharmacology, and toxicity. Several computational tools are also available for the integration, analysis, and
visualization of experimental information derived from various sources. Tools such asrepoDB, RE:fine Drugs,
RepurposeDEB, Drugsig, and deep DR are well known for DR. In this chapter, we will discuss all the well-
recognized bicinformatics approaches for DR.
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Cited By (16) Abstract
Pathogenic agents such as protozoa, bacteria, virus, and helminths disseminate among
Tables (3) human community via ingestion of contaminated water and pose a serious concern to
public health. Biological filtration method of disinfection is the key step in centralized
B Teble 7.1 multistep and decentralized point-of-use water treatment system. A biofilm of
H Table7.2 indigenous microorganisms fixed on solid surface, called biofilter, is an eco-friendly and
B Table7.3 economic technique for remaval of pollutants and pathogens. Stone, gravel, sand, soil,

compost, mesoporous mineral stone, wood chips, etc., exemplify solid bed medium
which provide enhanced surface area for microbial adherence and water retention. Slow
sand filter (SSF) characterized by slow flow rate (0.1-0.2m*/h) and a biological layer over
filter bed called schmutzdecke is fairly efficient in removal of coliform microorganisms
such as Giardia, Cryptosporidium, Salmonella, Escherichia coli, total coliform and fecal
coliform, fecal streptococci, bacteriophage, and MS2 virus from wastewater. Rapid sand
filter characterized by coarser sand and higher flow rate than SSF removes indicator
microorganisms efficiently. Stormwater biofilter is popular and effective method for
removal of pathogen and involves biological activity and physical retention of pathogen
on filter media. Microbial diversity, inoculum size, pH and moisture of medium,
temperature, and nutrient content are key parameters governing optimum performance
of biofilter system. Therefore, biofiltration can be an efficient bioremediation technology
for pathogen removal.

https://www.sciencedirect.com/science/article/pii/B9780128187838000074



https://www.sciencedirect.com/science/article/pii/B9780128187838000074

Chapter contents Book contents

Outline

Abstract
Keywords

1. Introduction

2. Biological control of Legionella preumophila—a ...
3. Antagonistic microbial strains as biological pest...
4. Bacteriophage for pathogen reduction in waste...

5. Pathogen bacteria removal in constructed wetla...

6. Conclusion
References

Further reading

Show full outline ~»

Cited By (4)

Figures (1)

Tables (1)

H Table 10.1

Waterborne Pathogens

Detection and Treatment

2020, Pages 189-203

Chapter 10 - Bioaugmentation for the
treatment of waterborne pathogen
contamination water

Manoj Kumar 5'|r'|gh_1, Anurag P-".augliz, Sushil Kumar 3

Show more ~»

+ Add te Mendeley «2 Share =8 Cite

hittps://doi.org/10.1016/B978-0-12-8187583-3.00010-4 » Get rights and content =

Abstract

Bicaugmentation is an eco-friendly and economically viable approach for enhanced
degradation of pollutants and pathogens by addition of pregrown microbe or microbial
cocultures in the medium. Microorganisms from different ecological conditions and
engineered microbes capable to produce versatile enzymes and bioproducts are added to
native microbial population for insitu treatment of wastewater. Bacterial pathogen borne
in wastewater is an important concern for public health because they are not only
associated with environmental damage, morbidity, and mortality but also cause
economic loss connected with physical and chemical methods in wastewater treatment.
Bacteriophages are natural killer of bacteria; they can be used as an alternative, cost-
effective, biological method for waterborne bacterial pathogen control. Legionella
pneumophila is the most tracked waterborne pathogen requiring specific treatment
conditions because despite of biocides use, they are able to persist in water supplies with
the help of multispecies biofilms and phagocytic protists. This type of pathogens can be
biologically controlled through native complex communities fight for nutrients by means
of antagonistic molecules as war weapons. Bioinoculation of heterotrophic bacterial
strains in different wastewater treatment systems improves the process of pathogenic
bacteria removal. The antagonist substances produced by the inoculated strains are
responsible for bacterial pathogen inactivation.

https://www.sciencedirect.com/science/article/pii/B9780128187838000104



Chapter contents Book contents

Outline

Abstract

Keywords

1. Introduction

2. Regulsted chemicals

3. Water treatment plants and its significance

4. Raw water quality and disinfectant demand

5. Microbiclogical deliberation for disinfection an...

&. Conventional method of treatment
7. Conclusien
References

Further reading

Show full outline -
Cited By (4)

Figures (1)

bt

Tables (1)

B Table1l.1

Waterborne Pathogens

Dretection and Treatment

2020, Pages 205-218

Chapter 11 - Chemical treatment for removal of
waterborne pathogens

Sushil Kumar 1, Anup Kumar Gupta 2, Anurag Maurya 3, Manoj Kumar Singh *

Show more

+ Add to Mendeley «f Share w9 Cite

https://doiorg/10.1016/B978-0-12-818783-8.00011-6 ~» Get rights and content ~

Abstract

Water is the most crucial commodity for life support process in organism. There are
various natural and anthropogenic factors that affect the basic physical, chemical, and
biological properties of natural water. Among them waterborne pathogens and chemical
contaminants are major concerns for public health on local, regional, and global scale,
not only with respect to morbidity and mortality but by the high cost of their prevention
and treatment. The contamination of water through bacteria, virus, protozoa, and some
chemical species are major concerns for waterborne pathogen. This chapter provides a
brief overview on conventional chemical treatment technique for wastewater treatment.
In accordance with this method, some of the conventional treatment processes are based
on coagulation-flocculation, chemical precipitation technique, ion exchange, adsorption,
membrane filtration, and electrochemical treatment followed by disinfection used in
wastewater treatment, as well as advanced chemical oxidation process such as
ozonation, ultraviolet radiation, and chlorination for waterborne pathogen treatment.
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education and even life expectancy itseff are strongly and significantly related to the consumption of

energy per capita. Many development indicators are strongly related to per-capita energy consumption.
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Summary

shrinking reserves, volatile prices and environmental concerns associated with use of
non-renewsable energy pose challenges not only to the global economy but also to
environmental sustainability. Furthermore, the location of world's oil reserves, which is
politically unstable, puts a question mark en the future of global energy security. High
chemical similarity, carbon neutrality and comparable energy content made biofuels (bio-
alcohol, biogas, biodiesel) as a sustainable energy source, and microbes played a pivotal
role in their production. Biofuels have been classified into first, second, third and fourth
generation depending on the evolutionary hierarchy of raw material and technology used
for its production. With each generation. the preduction of biofuels is moving towards
attaining sustainability and profitability in energy production. They are evolving to solve
the problems of energy crisis, pollution, global warming and waste management in most
efficient manner. Advancements in biotechnology. gene editing technology and synthetic
biclogy converted the role of microbes from just decomposer of biomass to producers of
biofuels, as bio-refineries, bioelectric cell to solar biofuels. This chapter elucidates the
mechanisms and technolegies threugh which micreorganisms can pave the way towards
a clean and alternative source of energy, which is viable too.
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Summary

Due to rapid industrialization and population growth, the demand for existing non-
renewable energy resource, especially fossil fuels, has been increasing in spite of their
shrinking resources. Moreover, excessive use of fossil fuels poses environmental risks
such as air pollution and global warming. The development of alternative enargy
resources is of utmost significance among ways to cope with these challenges.
Lignocellulesic biomass (LCB), an agriculture and food industry by-product, is an
important source for the production of different categories of liquid transpert fuels. The
most extensively used biofuel in today's world is bioethancl. Bioconversion of
lignocellulose to ethancl usually requires multi-step processes, which include: selection
of suitable biomass, effective pretreatment method, suitable enzyme cocktail for
saccharification, fermentation of mixed sugars and ethano! purification. Due to multiple
and complicated steps in conversien of bioethanol, production of liquid hydrocarbons
(such as alkanes and aromatic hydrocarbons) from LCB is attracting more research
interest. Therefore this article also reviews the recent advancements in catalytic
conversion of LCB components (cellulose, hemicelluloses and lignin) into hydrocarbons.
LCB can be considered as an effective bio-resource to satisfy the global energy crisisin a
sustainable way. However, integrated studies are required for the commercial preduction
of liguid transport fuels from LCB resources.
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Adjusted Bias and Risk for Estimating Treatment Effect after
Selection with an Application in Idiopathic Osteoporosis
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1. Introduction
In clmicsl rescmches, when comparag the effects of dilferent trestmcnis uh—nm o drugs), -mulh & physican would bke w
“&“Mmmk??)m The cl lﬂdw h 10 such a problem are the

statistical significance tests (such as the test of b ), where we ine the bypoth of equality of treatment effects.
U&th&a&wh&m&bm“w“hnbum&mm&
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the information about the selection of the most effective trestment. To this end, one stati
hmm%hh:ﬂhd Jocti blemn which on selecti hm-ﬁd\nm
among the k using some umma-mu-un-—dumm
parametric function) associated with it. Often, a primary characteristic of interest is the mean ¢ffect of & traatment. Moreover, the
wrevtment Gt vorrespomls (o Gee lagest meas cffevt will be sclostod using some selestion rule. Purther, the problem of et is
the estimation of treatment meen effect after selection. Some relevant sclection problems in medicine are represented in finding the
optimal dose of trestment or identifying subgroups of patients that respond better to specific therapies than to populstions at large.

hdhﬁﬂmdhvdmﬂmhﬂ.hdmm-ﬁbuuwhmlw
ar number of experi with a standard therapy or a placcho, then one or two treatments will be selected, based oo
their observed data, for further investigations. Such a design is called “select and test” design due to Tall et al,, 1998; Stallard and

ly blinded,
cmm-mmmummummmumdmu-(mm
DiEy). 1 & pysician has prior knowisdges of Buw 3 DEW WCSLTEUR Mmight wWork, e, Gl SVRIUSE of (e Petol ) repumnes could
be a source of bins. However, they arc ofien potential sources of bias that might not be so spparent, for cxample follow-ap bias,
bias, and exclusion bisa.

mbbl(m“u-t-hnnh-—ubmlmmhbhmuﬁn-“
lected has to be esth d. It is s0 bacause these estimators may contribute to the decision 2s to whether to continue
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mean effects. The risk of overestimating mean effect after selection may present in these situations as well. Some theoretical results
were constructed for adjusting the selection bias that may arise in these situations as discussed in Shen, 2001; Stallard and Todd, 2005.
In some situations, the experimenter may wish to estimate the treatment mean effect afler selection. In the Fterature, the problem of
Mnﬁﬁﬁmhb—nﬂhwuﬁ;&nﬁ““uﬁhdﬁ
p d with the p ) after and deriving various results using different loss functions. For
soma resemt sontribuions on these problems, the reader may rofer 1o Saskrowitn and Sansusl Cahm, 1086; Misrs and Moulon, 2001;
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Hydrogels for Drug Delivery

Reena Singh, Rahul Goel, Seema Gupta™ and Pradeep Kumar*

Abstract

The term ‘Hydrogel' is self-defined, as a material composed of water (hydro) and
matrix (gel). The hydrogels do not dissolve in water; rather, absorb water and swell
into a volumetric mass due to their smart 3-dimensional network. Over the past few
years, hydrogels have served as a multifunctional platform and gained the interest of
the scientific community. The unique properties of hydrogels, including flexibility,
biocompatibility, and mechanical stability, have made them quite an important
research area in different fields like disease treatment, targeted drug delivery, and
many others. The current applications of hydrogels include the manufacturing of
contact lenses, drug delivery systems, hemostats, wound dressings, biosensors, etc.
Here, the role of polymer and peptide-based hydrogels, their multi-functionality,
unique properties, and major uses have been elaborated, which can serve as a major
tool for human welfare in the future.
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Abstract

Antimicrobial resistance (AMR) 15 a growing cnsis and only a few new antbiotics at
various stages of development are in the pipeline To fight AMR discovery and

of povel antibacterial agens is wgentdy required and numing of novel
antinvicrobial leads from nature is fast emerging as s visble and pronusing option. Among
the many variables that contribute to AMR_ biofilm formation during bacterizl growth has
been identified as a critical conmbutor which protects sensitive bacteria from antibiotics
Biofibms are constnmed of an assembled microbial population adhenng to each other and
to the solbid swfaces, emveloped in an extracellular matrix that comsists largely of
polysaccharides. mmcleic acids and proteins. Biofilms can be found on living tissue,
woumnds, and on the surfaces of medical and prosthetic devices. Given their refractory
response to available antibionc treatment, the potennial of bacteriophages and their derved
proteins as bioflm intubitors/disruptors 1s reviewed in this chapter. Bactenophagzes and the
encoded enzymes such as endolysins, EPS depolymerase can be harmessed effectively to
treat sopical biofilms in wounds or those found internally such as in the infected hmes.
Though phage therapy has been practised in Eastern Enrope for sbout 2 cennury now, it is
yet to be established throuzh the rigours of western clinical medicine. In a few case studies
in recent years. the Food and Dmg Adnymstration (FDA) approved phage therapy in the
United States and in the Umited Kingdom as an Emergency Investugational New Drug
(eNID). Several phages and phage producs are curvently in the pre-clinical stage or
different phases of clinical mals. This chapter summanizes the curent status and prospects
of clinical uses of phage and phage-denved products alope or in combmation with
antibiotics.
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therapeutic agents which may lead to cytotoxic side-effects, low bioavailability, and the
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CHAPTER 8

Graphene Based Nanomaterials as Catalyst in
Reduction Reactions

Leena Khanna'', Mansi ' and Pankaj Khanna®

" University School of Basic and Applied Sciences, Guru Gobind Singh Indraprastha University,
Secior 16-C, Dwarka, New Delli-1 10078, India

* Depavtment of Chemistry, Acharva Narendra Dev College, University of Delhi, Kalkaji, New
Delhi-110019, India

Abstraet: The exceptionally outstanding physical and chemical properties as well as
unigue morphology of graphene have led to the development of various graphene-
based catalysts, which are highly effective and selective in the reduction and
hydrogenation reactions of organic compounds. This chapter is dedicated to
compilation of the versatile reactions of hydrogenation/reduction over graphene-based
catalysts. The use of catalyst allows highly effective and selective reduction of
substrates in an effortless, recyclable, constructible and environmentally benign
system.

Keywords: Eco-friendly, Graphene. Hydrogenation, Nanocomposites, Reduction,
Solid support.

INTRODUCTION

The chemistry of graphene has recently been explored and become an important
part of material science just after a breakthrough work done by Geim and
Novoselov in 2004 [1 - 3]. It has a 2D-sheet structure having conjugated carbon
atoms with sp’=hybridization and an extended honeycomb-=like network structure.
Various properties of graphene. like high surface area, fine size. chemical
inertness, greal mechanical strength, and conductivity make it an ideal material
for catalysis. organic conversion energy storage, efc.

The 2-dimensional single-layer carbon sheet structure of graphene serves as a
building unit for the synthesis of graphite, fullerenes and nanotubes with three-,
one- and zero-dimensional structures, respectively. Graphene sheets with a large
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CHAPTER 6

Nanocatalysis for Reduction/Hydrogenation
Reactions

Leena Khanna'', Mansi' and Pankaj Khanna®

" University School of Basic and Applied Sciences, Guru Gobind Singh Indraprastha University,
Pwarka, New Delhi-110078, India

* Department of Chemistry, Acharya Narendra Dev College, University of Delhi, Kalkaji, New
Delhi-1 10019, fndia

Abstract: Heterogeneous nanocatalyst demonstrate excellent catalytic activity for the
hydrogenation/reduction of nitro-aromatics, carbonyls, alkenes/alkynes in the presence
of different reductants such as NaBH, and H, using various solvents such as ethanol,
methanol, dioxane, THF, and water, as green solvents. Earth-abundant coordinating
elements such as Pd, Pt, Fe, Cu, Co, Ag. Au, and Ni, elementary synthesis, short time
reactions, high selectivity, mild reaction conditions, and reusability of nanocatalyst for
at least 4=5 cyeles without any loss in catalytic activity, are some priorities for the
hydrogenation reactions using nanocatalysi.

Keywords: Alkenes. Alkynes, Bimetallic, Carbonyls, Hydrogenation, Nano-
catalyst, Nitro aromatics, Reducing agents, Reduction.

INTRODUCTION

Hydrogenation and reduction of compounds are important chemical reactions in
organic synthesis as well as industries. The use of heterogeneous metal catalysts
has been the most versatile and dynamic process for these reactions. It was about
100 vears ago when Paul Sabatier hydrogenated alkenes efficiently over Ni metal
catalysts [1]. Since then. the use of these solid catalysts has multiplied thousand
times. The heterogeneous metal catalysis owns a broad scope, besides Ni, Pd, and
Pt. we now have several cheap metals to catalyse the hydrogen-ation/reduction
reactions. A wide variety of multifunctional molecules are reduced by this
method, and numerous value-added products can be obtained in high yield in a
short time, with chemo and/or regioselective control.
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B Introduction:

Climate change occurs over decades, and still now-a-day climate change
have occurred naturally, because of continental drift, numerous astronomical cycles,
variations in solar energy output, and volcanic activity, Over the past few decades. it
has become increasingly apparent that human actions changes atmospheric
composition causing global climate change [1]. The Ministiry of Earth Science
(MoES), Government of India have published a report in 2020, under titled
"Assessment of Climate Change over the Indian Region" considering that the
impact of climate change as one of the most significant and concerning issues of the
India that 1s the second largest country in the world by population and is rapidly
catching up to China. The lack of adaptive capacity coupled with limited resources
1o help bolster health infrastructure have made it extremely challenging for the [ndia
to cope with the spread of illness and disease. Due to diverse array of temperature
zones, climate change in India is now making things far worse. From the Himalayas
in the far north, to coastal megacities. to deserts where the 50° Celsius mark 1s
usually breached, the nation is persistently ranked as one of the most sensitive 1o
climate change [2, 3].

The key question is, how will the climate change affect human health?
Climate impacts numerous key determinants of health on which we depends that
leads to extremes and violent weather events; resurgence of disease organisms and
vectors, food and water, affects the quantity of air and the stability of the
ccosystems. Climate changes have both direct and indirect impact on human health.
Indirect impacts emanate from changes in temperature patterns that can disturb
natural ecosystems, change the ecology of infectious diseases, exacerbate air
pollution levels, harm agriculture and fresh water supplies, and cause large-scale
reorganization of plant and animal communities [4]. Climate change is a significant
and emerging threat to public health. The effects of climate change on human health
are influenced by a variety of pathways and there may be long delays between
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B Introduction:

A nanotechnology process involves designing, fabricating and applying

nanostructures or nanomaterials, and analyzing the relationship between physical
properties and the dimensions of those materials. Materials or structures that have
nanometer-scale  dimensions are known as nanotechnology, which includes
substances and systems in the nanometer range.

1 nm =107 meter
The nanotechnology field deals with developing and utilizing nanostructures of
nanoscales with individual atoms arranged at intermediate scales, providing new
properties as compared to bulk materials [1]. Figure 1 illustrates a variety of

nanomatenals,

— Head of 2 pmv
10 mm 12 wn

|

= Mo decomectasscy &N e
1 nm 10+ 400 g wike

001 san
19

L I~
celly web
whase celd

"
I“ .
3
o, L
-
E
BN e T -
L}

e Vil
2 e

'

Ll 01pn
| 190132
i

L

Ll
L Ol un
LLE )

i'rl-h

Sunns b aiicon | 1
o L..,_M—

Figure | Visualization of Nanometer |2}
11

oL
: (=
P@fh\\/ e



Proof 87. Prof. Sunita Hooda: Metal-Organic Frameworks (MOFs) as Versatile Detoxifiers for
Chemical Warfare Agents (CWAs)

ISBN: 978-981-16-7959-9 (eBook) ISBN: 978-981-16-7958-2

Table of contents (28 chapters)

Search within beok

Shikha Gulati Editor B
& Previous | Pags - of3 | Mext =

MOFs as Heterogeneous Catalysts

Front Matter sy
Pages 353-353

Metal-Organic Frameworks (MOFs) as Heterogeneous Catalysts: An Overview

Sushma Yadav, Priti Malhotra
Pagas 355-367

Recent Trends of Metal-Organic Frameworks in Hetercgenecus Catalysis
PMangj Trivedi, Sanjay Kumar, Aryan Arora, Kartika Goyal
Pages 369-390

Metal-Organic |l
Frameworks .

Metal-Crganic Frameworks (MOFs) as Sensors for Envirenmental Monitoring
Sushma Yadav, Priti Malhowa

M O | S a S —
Metal-Organic Frameworks for Pesticide Sensing: Trend in the Recent Years

INavin Kumar Mogha, Dhanrsj T. Masram

Pagas £11-427
a t a S tS MOFs as Catalysts for the Capture and Degradation of Chemieal
Warfare Agents
Front Matter EOR
Pages 429-420

Computational Approach Toward Identification and Catalytic Degradation of
Chemical Warfare Agents Using MOFs

Richa Arcrs, Upasana lssar

Pages 431-451
@ Sprlnger Metal-Crganic Frameworks (MOFs) as Versatile Detoxifiers for Chemical
Warfare Agents (CWAs)
Lsishram Saye, Sunita Hooda
Pages 453-420
4\ Springer Lirk search O} | Llogin

Book | @ 2022

8 Metal-Organic Frameworks (MOFs) as Catalysts

Home » Book

via your institution

Editors: Shikha Gulati

Highlights state-of-the-zrt rezearch and dizcovery in the uze of MOFz in catalysiz and their zcope az v ehesk EURTITAs
novel materials Price ineclsdes VAT findia)
= ISBN:-978-981-16-T959-9
Presents the strategies for the synthesis and functionalization of MOFs o instant POF downdaad
® Readable an all devices
R = e it forever
pproach R

Discuszes the current pioneering technology and future perspectives with a multidisciplinany

Excluzive affer for individuals only

®  Tax cakculation will be finalised during chedkaut

Buy

» Saftcover Book EUR 14599

Sections ¥ Hardcaver Book EUR 14999

Table of contents
Abgut this book
Keywords

itors and Affilistions
About the editor
Bibliographic Information

Learn sbaut instiutional subscriptions




Metal-Organic Frameworks | MOFs) as Versatile Detoxifiers for Chemical Warfure Agents
1UWAS)
Laishram Saya®, Sumita Hoods™=

“Department of Chemistry, Sri Venkatesware College (University of Delfhi), Dhaula Kuan, New Delki-
1IN2E, dmodia,
*Department of Chemisiry, Ackarye Norendra Dev College (University of Delli), Govindpur,
Kalkaji, New Delli- 1 1019, fndia.
Emuail*: sunitaboodaiiande du.ac.in
sy thodjiama L com
Contents
1. Introductson. .. ..o

2. Classafication of CW As and Their Charscleristsc Properiies

21 NervE agemlS. e e e

22 Viesscanls . ..oo........

3
5
e e e e e 5
<]
............................................................................ 7

25 Raot-Contred Agenls ...

2.6, Peychomimetic agents

Toxse EMects of CWAS ..ot cremr e e e e s et e mmmmme e 10

34 Bst-Contred Agenls...........

Model CWA Simulanis and Their Significance
Strategsc Rowles for Fabneaton of MOFs for Effective Sequestration of CWAs. ...

5.1 Tuning the Pore Properties and Surface Hydrophabacity ...
5.2 Partial Oxidation Approach

e 4

5.3.Post Synthetsc Functionalizalion with Amine groups

5. 4. Inducing Lewis Acadaty throwgh Mussing-linker. ... ...

MOFs as Catalysts for Anmibilation of CWAs.......

f1. Degradation of Simulanis of Real CWAs. ..
6.1.1.  Degradatson of DMNP._......

6.1.2. Degradation of CEES._..

613, Degradapon of DIFP...............

6.14. Degradstion of PNFDPF

e e e e 17
e 17




Metal-Organic Frameworks (MOFs) as Catalysts pp 453-42% | Cite a=

Home » Metal-Organic Frameworks (MOFs) 3= Catabsts » Chapter
Metal-Organic Frameworks (MOFs) as Versatile
Detoxifiers for Chemical Warfare Agents (CWAs)

w Chapter EUR 2595

Laishram Sava & Sunita Hooda =

Price includes YAT (India)

Chapt§r| First Online: 18 February 2022 = 0 0.1007,/978-981-16-7959-9 16
964 Acceszes "
Abstraet .

=5 only

) . ) . i ) alieed durn cheche
Chemical warfare agents [CWAS) are considered as one of the most fatal weapons potentially nalised durng eheckout

strong to cause extreme toxicity and disastrous effects to a large population. They were used

as weapons for the first time in 1915 during Werld War | (WWI) when Ypres, a Belgian city, was
~ eBook EUR 117469

attacked by the German military. Sulfur mustard, a dreadful chemical warfare agent, which was . | -
rice includes VAT | ia}

used in the subseqguent battles became the major cause of chemical casualties in WWI. These
» IS 978-981-16-7959-9
*  Instant PDF download

vesicants are particularly known to be extremely harmful, among the various classes of CWAs; "

chemicals imposed harsh after-effects even years after they were deployed, Nerve agents and

n all devices

even short-term exposure to these chemicals can lead to severe after-effects. Above all, CWhs

also release various volatile organic compounds (VOCs), which comprise an important group *  Taxcakulation will be finalised during checkout

of air pollutants, which can potentially cause serious health effects to mankind including
mutagenesis and carcinogenesis. In view of these conseguences, capture and subsequent

degradation of these agents to less or completely non-toxic by-products are of paramount ¥ Softcover Book EUR 14595
importance, Being highly toxic, degradation of hazardous CWAs through catalytic reactions ¥ Hardcover Book EUR 14999

such as hydrolysis, methanolysis, and oxidation has been proved to be one of the best

methods that can eventually transform them into less-toxic products. Research communities Learn abaut insttutional subscriptions

througheout the globe have been making relentless attempts on developing novel catalytic
materials in this field. Metal-organic frameworks (MOFs), being specifically designed making Sections Figures References

use of organic linkers and inorganic nodes, offer scope for fabrication of a versatile range of " "
Abstract
materials with great diversity in structural and chemical properties, characterized by their high

- . e e . F Abbreviati
stability, crystalline, and ordered nature with significantly large surface areas, high porosity, B
and free volume, The presence of freely available metal sites andfor numerous functional Heferances

maieties on the surface of the MOFs allows adsorption or capture of certain toxic CWAs with Acknowlsdements

high selectivity and efficiency via various interactions which may be either H-bonds, ionic or . )
Author information
Coulombic interactions, coordination bonds, NM-N* interactions, etc. or a combination of these,

- - - S . R . . . Editor information
koreover, further functionalization with coordinating or conjugating agents also imparts them -

good catalytic properties. The pore properties along with the specificity of the functional EHightz snd germizzions
groups in the MOFs together ascribe to the subseguent catalytic degradation of highly toxic Copyright information
CWAs and their simulants. -

About this chapter

https://link.springer.com/chapter/10.1007/978-981-16-7959-9 1

Web-link of book showing ISBN https://link.springer.com/book/10.1007/978-981-16-7959-9?page=2#toc



https://link.springer.com/chapter/10.1007/978-981-16-7959-9_1
https://link.springer.com/book/10.1007/978-981-16-7959-9?page=2#toc

Proof 88. Ms Bhawna Kaushik: Nanostructured Inorganic-organic silica as green material for sustainable
development of catalysts

ISBN: 9780128209387, 0128209380

WOODHEAD PUBLISHING SERIES IN MATERIALS

APPLICATIONS
OF ADVANCED
GREEN MATERIALS

Woodhead Publishing is an imprint of Elsevier

The Officers’ Mess Business Centre, Royston Road, Duxford, CB22 4QH, United Kingdom
5o Hampshire Street, sth Floor, Cambridge, MA 02139, United States

The Boulevard, Langford Lane, Kidlington, OX5 1GB, United Kingdom

Copyright © 2021 Elsevier Ltd. All rights reserved.

Mo part of this publication may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photecopying, recarding, er any information storage and
retrieval system, without permission in writing from the publisher. Details on how to seek
permission, further information about the Publisher's permissions policies and our
arrangements with organizations such as the Copyright Clearance Center and the Copyright
Licensing Agency, can be found at our website: www.elsevier,com/permissions.

This book and the individual contributions contained in it are protected under copyright by
the Publisher (other than as may be noted herein).

MNotices

Knowledge and best practice in this field are constantly changing. As new research and
experience broaden our understanding, changes in research methods, professional practices,
or medical treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in
evaluating and using any information, methods, compounds, or experiments described
herein. In using such information or methads they should be mindful of their own safety
and the safety of others, induding parties for whom they have a professional responsibility.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or
editors, assume any liability for any injury and/or damage to persons or property as a matter
of products liability, negligence or otherwise, or from any use or operation of any methods,
products, instructions, or ideas contained in the material herein.

British Library Cataloguing-in-Publication Data

A catalogue record for this book is available from the British Library

Library of Congress Cataloging-in-Publication Data

A catalog record for this book is available from the Library of Congress

ISBN: g78-0-12-820484-9 (print)
ISBN: g78-0-12-820438-7 (online)

For information on all Woodhead Publishing publications
visit our website at https:/fwww.elsevier.com books-and-journals

Fublisher: Matthew Deans

Acquisitions Editor: Gwen Jones

Editorial Project Manager: Charlotte Rowley
Praduction Project Manager: Anitha Sivaraj
Cover Designer: Alan Studholme

Working together
to grow libraries in
BakM developing countries

Typeset by MPS Limited, Chennai, India

Contents "
4 Ad d of green gels in drug delivery systems 89
Pivush Mehta, Kakasaheb Mahadik, Shivajirac Kadam and
Vividha Dhapte-Pawar
4.1 Introduction 89
2 o
List of contributors xii 4.2 Hydrogels on
! 43 Drug delivery 9%
Preface xxi 44 Clinical rials 11s
4.5 Commercialization of hydrogels 18
1 Advanced applications of green materials in food applications 1 4.6 Conclusion 121
Radhika Theagarajan, Srinivasan Krishnamoorthy, JA. Moses and References 122
C. Anandharamakrishnan L N .
5 Advanced applications of green materials in textile 131
L1 Introduction 1 Pi -
- - N intu Pandit
1.2 Applications of green materials in food science 4 5.1 Introduction 131
1.3 Advantages and disadvantages of green materials in food 5.2 Characterization of advanced green materials 133
applications 16 5.3 Applications of wonder materials graphene in textile 134
1.4 Challenges of green materials in food applications 17 54 on of nanomaterials in textiles 136
. H ; - o 55 on of dendrimers in textile 139
1.5 Social perspectives on natural or green food processing 17
. safety 1 eouls , atanda s atorta 56 on of plasma technology in textile 140
1.6 Food safety .lqd regulatory standards for green materials 18 57 ion of biopolymer-based absorbents in textile 141
1.7 Future trends for the green food process 18 58 on of clay in textile 142
18 Conclusions 26 59 on of aroma in textile 144
References 26 510 ion of mosquito-repellency in textile 144
511 on of natural dyeing and f 2 in textile 145
2 Advanced applications of green materials in biosensor 33 ;e]fz Conclusions and future perspectives ::f"_
Rajasekhar Chokkareddy, Suvardhan Kanchi, Surendra Thakur and crenees
Falah H. Hussein 6 Nanostructured inorganic—organic silica as green material for
2.1 Introduction 13 sustainable development of catalysts 151
2.2 Techniques used for the deployment of lab-on-a-chip nanosensors 35 Deepti Rawat, Bhawna Kaushik and Rahul Singhal
23 Classifying the state-of-the art and techniques for development 37 6'1 Inuroduction L 151
ae s e " 6.2 Surface chemistry of silica 153
24 On-chip integration 52 6.3 Approaches to synthesize silica nanoparticles 154
2.5 Advancements in the design rends of on-chip nanosensors fd 6.4 Characterization techniques 157
2.6 Global market for on-chip nanosensors 65 6.5 Need for surface modification of silica support 157
2.7 Challenges and prospects 66 6.6 Applications of silica ites in coupling reaction 160
2.8 Conclusion 67 ;.1I‘ Conclusion ::3
References 68 clerenees -
7 Application of seaweed-based adhesive in wood composite 169
3 Biodegradable natural materials in dentistry: fiction or real? 77 Charles Michael Albert and Kang Chiang Liew
S.C. Opmwubu, P.S. Mdluli, 8. Singh and 8. Thakur 7.1 Introduction 169
1.1 Introduction 77 7.2 Methods and techniques 170
3.2 Summary and conclusion 84 73 Results and discussion 170
74  Conclusion 189
References 85

References 190



£ View PDF

Purchase POF

igh your institution

Chzpter contents Book contents

Outline

Abstract

Keywords

&.1. Introduction

&6.2. Surface chemistry of silica

&.3. Approaches to synthesize silica nanoparticles
&.4. Characterization technigues

&.5. Meed for surface modification of silica support
&.6. Applications of silica nanocomposites in coup...
&.7. Condusion

References

Shaw full outline -

Figures (4}

Tables (1)

F Table gl

wp Applications of Advanced Green Materials

Woodhesd Publishing in Matsrisls
. il

2021, Papes 151-167
6 - Nanostructured inorganic—organic silica as
green material for sustainable development of
catalysts
Dizepti Rawet | Bhawnz Kaushik | Rabul Singhal ?
Show more

+ Addto Mendeley o8 Share my Cite

hatps:[doi arg/10.1018/E0TE-0-12-E20484-3. 000064 =

Abstract

Nanotechnological developments have paved new frontiers to develop solid materials
‘with unique well-defined shapes and properties. These are employed to tailor the
catalytic sites which are required for selective catalysis. In this regard, nanostructured
inorganic—organic hybrid catalysts have been developed to address the shortcomings of
homogeneous and heterogeneous catalysts. Silica nanoparticles have been employed as
excellent support materials for fabrication of these hybrid nanocatalysts which possess
outstanding features like high activity, selectivity. easy recoverability, and recyclability,
‘which are key prerequisites to attain sustainable development. This chapter provides an
overlay of recent advances in fabrication of nanostructured hybrid catalysts and its
application for carrying out organic transformation reactions.
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ABSTRACT

Efficient and enhanced gas sensing especiallv at room temperature is the demand for
contemporary industrial applications. This has been made possible due to a paradigm shift
from semiconducting metal oxides to 2D materizals including Graphene Oxide (GO) and Matter and
reduced GO (RGO). GO and its derivatives have ushered in a revolution mainly because of E:::::;: a5
their high surface to volume ratio and presence of various oxvgden groups. Literature reports
since 2010 indicate existence of investigations by many research groups wherein multiple
approaches have been emploved to enhance the gas sensing capabilities of GO and RGO,
Some of the more radical approaches have been fabrication of free standing GO films,
adoption of green fabrication techniques, thermal reduction and even implantation of
nitrogen ions. However, quantitative augmentation of favourable oxvgen species on the GO
films envisaged to act as active sites for the target gas molecules (H; and SO, in the current
investigation) is vet to be carried out. The present study reports enhancement in detection

of gaseous species due to twin mechanisms of 2) advantageous tailoring of surface

morphology and b) presence of favourable oxygen species. Both the processes are shown to
occur due to intentional incorporation of variations induced in the sonication process
during svnthesis of GO films.
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Abstract

n the present work, an effort has been made to fabricate conductometric gas sensors based
on thin films of Cadmium Sulphide {CdS) doped Tin Oxide {SnQ;), for detection of NO; gas at
RT (room temperature) and the sensing response was studied at RT on 3% CdS nanoparticles
doped SnO; thin film toward 10 ppm of NO; gas. The sensing response of Cd5-5n0;
nanocomposite was studied and compared with thin films of bare Sn0; bare CdS.
ncorporation of CdS in Sn0; yielded the maximum sensing response of ~377 with faster
response and recovery time of 8 s and 107 s respectively toward 10 ppm of NO; at RT. Bare
SnQ; and bare CdS thin films showed the sensing response of ~3.85 and ~389 respectively at
RT.
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Introduction
In India social security system was available for all

government employees by providing pension after retirement.
But a large number of populations not being government
employee are not covered with social security after the age of
60. There was need to introduce pension reforms in India.
There was need to cover each and every citizen under
pension scheme. To fulfill the object in 1998, Government of
India set up an expert committee. The purpose of this
committee to devise new pension system which can be
implemented in India for the welfare of citizens as well as
Government employees. Committee submitted its report

99

chrome-
extension://efaidnbmnnnibpcajpcglclefindmkaj/http://www.socialresearchfoundation.com/upoadreserchpapers/4/4
71/211116030640wealth%20creation%20and%20expected%20pension%20innational%20pension%20system%20.do
cx.pdf

Web-link of book showing ISBN http://www.socialresearchfoundation.com/booksview.php?id=471



http://www.socialresearchfoundation.com/booksview.php?id=471

Proof 93. Dr Anita Narang, Dr Manoj Kumar, Singh Dr Sumit Sahni: Climate Change and the
Microbiome, Sustenance of the Ecosphere.

ISBN-10 : 3030768627 ISBN-13 : 978-3030768621

Soil Biology

Elirears

3, K, Chowsdhary Al Mishra

Amity Imstituse of Microbial Technology  Amity Instisute of Microbial Technology
ity University Uitar Pridesh Aamity Universily Uttar Prislesh

Noida, Uar Pradesh. India Nowda, Uttar Pradesh, India

Al Warma
Apniry lesimuse of Microbaal Technoelopy

D. K. Choudhary : N, e e o
Arti Mishra

.

Ajit Varma Editoro:’

Climate
Change and

the Microbiome

Soil Brology
[SDN OTR-1-030-T4RE2-| ISAN 97R-1030-TARA3-B  (=Bouk)
hutpe:dilod.cagf 10, L DOTATE-3-030-T6861-8

Sustenance of the Ecosphere

€ The Editoris) il spplicable ) and The Authanis ), under exclusive licenss 1o Spinger Nature Swetverlamd
Al 2021

This weork i suhject o copyrizht. 11 rizhis are slely and excusively homesnd by the Poblisher. wheiher
the whle or par of the maerial is vomeerned, speeifivally the tights of meslion, eprnging, ws of
llusirations, recitsion, beadcasing, reproduction on el of in any other physical way, and
ransmission or mEomation somge and remieval, elecirosie adapution, compurer sofreTne, of by
similar or dissimilar methodology now knows or hereafior developed.

Ths: e af peneral descriptive names, registened mumes, irsdemarks, service marks, eic. inthis publicalion
28 10 ML, evem in The @eenee of & SpeCiic sEIlement, Tl SUCh NAMES aR SXeser m e selevant
prowctive laws and regulations and thenefore fres for general use.

The pubdidher. the authors, sl the editor we safe ssume thin de advice and information in this

hisirk s helicvied ta b tre and accseslc o the dase .r,. dcalicnt, Meither the pubilisher sor the authors o

the cditcey give a warranly, exjircwal of imphed, 1 s the srulcrial contancd herem or [or any
&rTons o omissions that may buve been made. The Fur'luhrr remaing neutrsl with regard o jurisdictional

claims in puhlished mape and institulional afilisions.

“Thiss Springer imprim i= published by the regsered company Springer Nuoure Swizedand AG,
The registered company address is: Cewerbesimasse 11, 6350 Cham, Swimrerland

@ Springer

Product details

Publisher : Springer Mature Switzerland AG; 1st ed. 2027 edition {14 October 2027)
Language : English

Hardeower : 748 pages

ISBN-10 : J0307REE2LT

I5BMN-13 : 978-303076E621T

Item Welght : 1 kg 250 g
Dimenslans : 1588 £ 4.45% 235 cm
Country of Orlgin : India



Contents

Part I  Impact of Climate Change on Sofil Microbiome

Trnpusct ol [_Zinnlr: Change on Functional Rool-Derived Signalks . |
Barthomie] Swigtek, Subodh Komar Maiti, and Marcin Pietreykowski

Climate Change Alters Microbial Communities . . . .
Aliyu Dabai Ibrabin, Abdulbario Ogirima Uhoami,
Nafi'u Abdulkadir, and Theyinwa Monica Usoh

The Palential |mp:-q,l ol Clirmate l:hqnl;r an Sl "ﬁqhh,

Soll Blota, and Soll Propertics: A Review . .
Shikha Sharma, Arli Mishra, Kartikeya Shukln Prullhhu Kuman

Tamu Jimdal, wnd Sooritn Shakla

Impact of Climate Change on Soil Fertility . . ... ... ... .00 2.

Abhilasha Shoune and Anamika _':}'mgh

Tmpact of Climate Change on Sobll Microbes Tnvolved

in Biogeochemical Cyeling .. ... o000 oo oo
Anjali Singhal, Soumya Pandey, Meeta Kumarl, Do K. Chauhan,

and Pawan Kumar Tha

Climaite Change with 1t Impacts on Soil and Soil Microbiome
Regulating Blogeochemical Mutrbent Transformations. . .. . ..
Kristina Medhi. Richa Bhordwaj, and Raj Laxmi

Climete Change and Ts Dnpact on Soil Properties. . . .

Ashutosh Tripathi, Vanya Pandey, and Manjo Rawat Ranjan

Climaite Change Impacts on Plant=Microbe Interactions ..
Anamika Singh and Abhilasha Shourie

Climate Changes in Soil Microorganism—Plant Interactions . . . ..
Ashuwsh Dubey

Conients vil

Part 111

22

27

30

Part IV

31

Impact of Climate Change on Soil-Plant Dynamics and
Functionality

Phytoremediation of Polycyelic Aromatic
Hydrocarbons-Contaminated Soils . X
Nima Dolatabadi, Soheyla Moh I Alagoz,
Behnam Asgan Lajayer, and Eric D. van Hullebusch

The Impact of Climate Change on Forest Tree spcdcs Dicback
and Changes in Their Distribution
Marcin Pretrzykowski and Barttomie) Wos

Climate Change I on Soil Microorgani:
Nutrient I‘runslurnnlim-s .

Bulbul Gupta. Gurpreet Saggu. Smita bnnd.:l.un Rub) Mnhm
and Indu Shekhar Thakur

Deployment of Benign Bacterial Strains to Improve Soil
Productivity Under Drought Stress . . ... ... ... .. ...
Amrita Kasotia, Ajit Varma, and 1. K. Chowdhary

Biogeochemical Cycles in Soil Microbiomes in Response

to Climate (.'hlngc ......................................
Bita Mo Pradhan, Rajashree Das,

and Mihir 'Ium) I)en

Climate Change and Nutrients Dynamics of Soil . . .. ... ........ 521
Ranjana Singh. Kajal Patcl. and Meenakshi Chaurasia

Impact of Climate Change on Soil Fertility
Sudeshna Mondal

Use of Bacterial Strains to Improve Soil Productivity Under
Salt Stress.........
Amrita Kasotia, Ajit Vaﬂ!LL and D. K. Choudhary

Impact of Climate Change on Seil Functionality .
Deepika Pandey

419

that Regul

L |

597

Impact of Climate Change on Ecosystem Functioning

The Impacts of Climate Change on Soil Fertility in Nigeria . . . .
Benjamin Anabarmonye, Joachim Chukwuma Okafor,
Beatrice O. Ewa, and Charles C. Anukwonke

Rising Greenhouse Gases in the Atmosphere: The Microbes
Can Be a Solution—A Review . ... ... ... .. .. ..
Swati, Indu Shekhar Thakur, and Arti Mishra

607

31

49

63

k]

139

155

wild

3

I Microhial Sequestration of Atmespheric Carbon Dioxide ...

Manju Rawar Ranjan, Pallavi Bhardwai, and Ashurosh Tripathi

11 Direct and Indirect Impurls of Climaitic Llulnqu o Boil
Communities and Flanis . . .
Rajiv Kumar, Moni Kumun \.1aya|:k. P'.J:Ink
amd Jagpreet Singh Kambaoj

12 How Climate Change Alters Soll Prodwetivity . ... ... ... ...

Muoni Kumari and Bajiv Kumar

Part I Tmpact of Climate Change on Plant Health

12 Crop Microbisme Engineering and Relevance in Abiotic Siress
Tuleramce .

235

Mayur I'\anam. Rap:'-' Kauahik. nnd ."mjnm' Ella.rrun

14 Impact of Abiotic Stress on Plant Brassinosteraids . - . .. . .
Zahra Dehghanian. Ali Bandehagh, Khoshayor Habibi.
Khosm Balilushoki, ond Bebnom Asgoni Lojayer

15 The Effects af Climate Change on ihe Aleration of Plani

Niket .°.I|u1.da.| nm! I:umm -\hmdal

I Tmpact of Climate Change on miBNA: Bininformatics
Perspecti
Anshul Tiwan and Prachi Srivastava

17 Climate Change on Planl Communily Streciure and Ecosystem
Funciion . . . ..
Rajeev Singh ud Mamqh Kumar RAJ

18 Impact of Climate Change on the Importance of Flant

Growih-Fromoting Microbes in the Rhizosphere . .. ... .

Archi Chourasin, Chitrakshi Shandilyn, Isobell Robert Rupa,
Matin Kumar, .ﬁljil Warmi, amd Kamchan Vishwakanms

19 Impact of Climate on Soil Microbes and Plant Health. . ... ...

Swayarmsadha Pa, Swanl Molaparm, Kanchan Vishwakarma,
Dhvya Bandekar, Arti Mishra. and Deviprasad Samantaray

20 Climate Change and Flant Diversity: Threats and

Opportundties . ... . oL
Usha Mina, Amit Kumar, Ashish K. Chaturvedi, and Pramod Kemar

21 Impact of Climate ﬂnnge o Functional AN Fungi

in Rhizosphore . .

Manoj Kumar bmgh SumuL Salm .m:l .r\mlu Nnnng

Batthing Climate Change: ITmproving Crop Productivity and
Quality by Increasing Photosyathetic Efficiency, Deploying
Microhiome Metagenomics, and Effectively Utilizing Digital
Technablsgy . . . L.
P8O |l.1rhlr.1.ﬁ.|bek|hur.1.|..|]'| \anb.mh Hndglle DI‘."TN.I.IH..I.I'I ‘s:lll_l,-:l|
and Santanu Dasgupa

Soclo-Economic Assessment of Climate Change Imipact
on Biodiversity and Ecosystenn Serviees .
Karikeya Shukla, Smriti Shukla, Divya U rlmih]r:lr.
Arty Mishra, and Tanu Jinclal

Impact of Climate Change on Localized Plant-Microbe
Signalling and Technobogy Advand 1 in Microbial {}um-um
Sensing . . .
Debanjan Smyal G ‘-’cnkm Sublu\sh \-:nuv Dulvndl.

and Santanu Dasgupa

Mudecular and Cellular Mechanisms Underdying the Microbial
Survivil Sirategies: Insighis into Temperatore aod Nitrogen

Adaplathems . . .o

Khaled A, Selim, Erik Zimmer, Heba Yehia, and Soffa De<llo

:lrtl'lnwa \mgh

121

397

637

il



Chapiter

Impact of Climate Change on Functional AM Fungi in
Rhizosphere

October 2021
DOI:10.1007/978-3-030-7T6863-8 21
In boolk: Climate Change and the Microbiome, Sustenance of the Ecosphere (pp.397-416)

Authors:

Manoj kumar Singh Sumit Sahni
Sir Padampat Singhania University University of Delhi

___‘L| Anita Narang

4. Download citation (& Copy link
Citations (2) References (126)
Abstract

In the study of global changes and ecosystem impacts, it is very imporiant to consider
mycarrhiza, because they hold a critical position at the plant-soil interface. Human-induced
environmenial changes on earth depend on number of factors such as increasing atmospheric
C0O2, nutrient enrichment by aimospheric deposition (M2), altered precipitation and
temperature. All these changes taking place in present and will surely increase in the future
can impact the association of fungi with plant roots in a positive or negative direction. These
factors are classified on the basis of their impact on colonization of mycorrhiza viz. faciors
affecting arbuscular mycorrhiza (AM) fungi indirectly by altered allocation of carbon from the
host and factors that directly affect AM fungi i.e. altered precipitation, temperature and
nitrogen deposifion. For the study of global climate change and its impact on AM fungi, this
distinction in responses to different factors is very imporiant. These global change factors
always occur in association, since experimental examination of a large number of scenarnos
would not be possible in-situ. Therefore for the study of global changes on AM fungi, large
spatial and temporal scale assessments have been considered. The majority of experiments
only permit to extract short-term respenses, though long-term responses are maore
appropriate. For example, CO2 springs, global distribution of plant communities and regional
extinction because of climate change. AM fungal community may also be impacted according
to host biodiversity at local scales. Further, changes in AM fungal community that are not
affected by the changes in plant community should be studied to find precise response of
mycorrhizas to global change.
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Abstract [n the study of global changes and ecosystem impacts, it is very impaortant
o consider myeorthiza, because they hold a cotical position at the plant-=oil
interface. Human-induced environmental changes on earth depend on number of
factors such as increasing atmospheric CO,, nutrient ennchment by atmosphenic
deposition (M., altered precipitation and temperature, All these changes taking
place in present and will surely increase in the future can impact the association of
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ficd on the hasis of their impact on colonization of mycorrhiza viz. factors atfecting
arbuscular mycorrhiza (AM) fungi indirectly by altered allocation of carbon from the
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and nitrogen deposition. For the study of global climate change and its impact on
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DESCRIPTION

Energy

Global energy demand has mere than doubled since 1970, The use of energy is strongly related to
almaost every conceivable aspect of development: wealth, health, nutrition, water, infrastructure,
education and even life expectancy itself are strongly and significantly related to the consumption of
energy per capita. Many development indicators are strongly related to per-capita energy consumption.,
Fossil fuel is the most conventional source of energy but also increases greenhouse gas emissions. The
economic development of many countries has come at the cost of the envircnment. However, it should

not be presumed that a reconciliation of the tweo is not possible.

The nexus concept is the interconnection between the resource energy, water, food, land, and climate,
Such interconnections enable us to address trade-offs and seek synergies among them. Energy, warer,

food, land, and climate are essential resources of our natural environment and su...
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Production of Liquid Biofuels from Lignocellulosic
Biomass
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12.1 Introduction

In the past two decades, gradually exhausting fossil fuel reserves and increasing environ-
mental pollution due to exwessive use of fossil energyforcedimany countries to put forward
the ‘energy strategy” for their sustainable developihent, This sirategy promoies the use of
renewible energy resources in place of fossil fuels (Han ef al. 2019), According to the 2018
repurt af the US Energy Inlormation AdmifistrtionfUSEILA), fossil fuels contribuie 80%
of the total energy consumed worldwide, and this share is poing 1o reduce somewhat (700%)
by 2050 {International Energy Outlodk 2019), which is clearly unsustainable. Therefore,
the production of renewable fucls isturgently required by using renewable resources to
replace these non-renewable conventional fuels. At the present time, the main sources of
renewable energy include solar energy, wind energy, biomass, hydrogen encrgy, geother-
mal energy and ocean energy Among these renewable energy resources, hiomass contrib-
utes 70%, the highest'of all the available renewable energies (Panwar et al. 2011: Jurasz
et al, 2020). The term, biomass comprises any material coming from microbes, plants and
animals whichan be used as an energy source. In the perspective of biomass energy, it is
generally called lignogellulosic biomass (LCE), which mainly consists of plani-based mate-
rials and/plant drymatter. LCB consists of three structural components ie. cellulose, hemi-
cellulose and lignin with compasition varying from 40 to 60, from 20 to 40 and from 10 to
25wi%, respectively. Cellulose, a linear carbohydrate polymer, consists of 100 1o over 10000
of f-D-glucose units linked through glyveosidic linkages. In contrast, hemicellulose is a
branched copolymer of pentose and hexose monomer units situated inoa plant cell wall
alonp with lignin. Lignin is the most complex of all, is an amorphous polymer of phenolic
compounds and has high energy density than cellulose and hemicellulose, After
depolymerization of lignin, phenolic compounds such as phenaol. guaiacol, syringol and
other derivatives were obtained (Saidur ctal. 2001; Schutyser et al. 2015; Nanda et al. 2016).

Transformation of LCE into liquid fuels can be achleved through many routes such as
high-pressure liguefaction (Wang et al. 2008, fast pyrolysis (Wang et al. 2007}, hydrolysis
and fermentation {Lu et al. 2000} etc, as shown in Figure 12.1. Fast pyrolysis penerates
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13.1 Introduction

Unprecedented growth in population and increase in the socio-ceonomic stature of the
middle class globally have created an incessant demand for energy. Today, most of the global
cnergy demand is catered by fossil fuels which have limited reserves on earth and are
rapidly depleting. Hence, these cannot sustain the burden of energy demands for maore
than twoeor three decades, This led the United Nations to add energy generation and distri-
bution in its 17-point sustainable developmeni goals (SDGs) in which it emphasized 1o
increase the share of renewable energy progressively. Biofuels are an important one among
the many available renewable energy sources which have the potential e satiate the cver-
increasing energy demand and prove as a sustainable source of encrgy. Anything which
can be used as fuel and has its origin from living organisms can be considered as biofuel.
Biofuels in the form of wood, wood chips, chareoal ete. have been in use since time imme-
morial bul cannot take centre stage due to their own limitations. Allernative bioluels
include bioethanol, biodiesel, biogas, biohyd rogen and bioelectricity which are more usage-
ready and can be generated from the hiomass available, Based on the resources used o
produge them, biofuels have been classified into four generations i.e. first, second, third and
fourth. Each generation has its own merits and demerits. Some are well studied, and tech-
nologies have been developed to produce them efficiently but are competing with food
crops; others have no competition with food crops; however, the technologies imvolved in
their generation are in infancy and need lots of rescarch for their commercialization. There
are some roadblocks which deter to prove them as sustainable energy sources which will
be avercame in coming years, The major organisms involved in biofuel generation are not
the higher organisms but microorganisms such as bacteria, fungi and algae which contrib-
ute at cach step of biofuel production ranging from presenting themsebes as biomass w
treatment of hiomass or as producers of catalysing enzymes in myriads of biochemical
reactions involved,
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Abstract

Soils, particularly agricultural soils, are home to a plethora of microbial communities capable
of sequestering soil carbon. In this framework, arbuscular mycorrhizal fungi (AMF) play a
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sequester soil C in a stable form. AMF symbiosis and GRSP production are however influenced
by numerous aspects, including crop and soil management practices. Besides plant and soil
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Abstract

Soils, particularly agriculiural soils, are home o a plethora of microbial
communities capable of sequestering soil carbon. In this framework, arbuscular
mycorrhizal fungi (AMF) play a pivotal role, This universal group of fungi form
an obligate symbictic relationship with the roos of higher plants leading 1w
improved nutrient uptake and abiotic and biotic stress resistance. In addition,
these fungi secrete a group of glycoproteins called glomalin or glomalin-related
sail protein (GRSP) that sustain soil health, cement soil aggregates, and sequester
sall C in a stable form. AMF symbiosis and GRSP production are however
influenced by numerous aspects, including crop and soil management practices.
Besides plant and soil type, soil management practices also influence AMF
diversity and abundance. The soil carbon sequestration via AMF and GRSP is
achievahle if AMF supparting agricultural practices are employed. This chapter
summarizes the cumulative role of AMF and GRSP in forming and stabilizing
soil aggregates for long-term C storage, the influence of AMF-mediated agricul-
twral practices w sequester seal carbon and improve soil quality traits,
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