INDIAN JOURNAL OF NATURAL SCIENCES (IJONS)

BIMONTHLY INTERNATIONAL JOURNAL (PRINT)

Editor-in-Chief
Dr.S.Vijikumar

Published by

TAMILNADU SCIENTIFIC RESEARCH ORGANISATION
Regd. Off. : NO 46-141, MEENAKSHIPURAM RD, NEAR POST OFFICE, ARIMALAM 622 201,
PUDUKKOTTAI, TAMIL NADU, INDIA

Admin. Off.: PLOT NO 39,MURA BHAVAN,KOODAL NAGAR,RAJAGOPALAPURAM POST,
PUDUKKOTTAI, TAMIL NADU, INDIA.
ijjonstnsro@gmail.com, editorijons@gmail.com-www.tnsroindia.org.in

Editor-in-Chief, Editorial Board and Publisher take no responsibility for
inaccurate, misleading data, opinion and statements appeared in the articles and
advertisements published in this journal. It is the sole responsibility of the

contributors and advertisers. No part of this journal can be reproduced without
the written permission of the Editor-in-Chief who also holds the copyright © of
the “Indian Journal of Natural Sciences (IJONS)”.



mailto:ijonstnsro@gmail.com,
http://www.tnsroindia.org.in

JOURNAL PARTICULARS

Journal Name

INDIAN JOURNAL OF NATURAL SCIENCES (IJONS)

Frequency Bi-monthly ( Feb, Apr, Jun, Aug, Oct, Dec)

ISSN 0976 - 0997

Publisher TamilNadu Scientific Research Organisation ,
Pudukkottai, Tamil Nadu, India

Chief Editor Dr.S.Vijikumar

Copy right TamilNadu Scientific Research Organisation (TNSRO)

Pudukkottai, Tamil Nadu, India.

Starting Year

2010

Subject Multi Disciplinary Science Subjects

Language English

Publication Format Print

Phone No: 04322-261088

Email ijons@tnsroindia.org.in & ijonstnsro@gmail.com
Mobile No. 9952886637, 8778365515

Website https://www.tnsroindia.org.in/

Registered office No 46-141, Meenakshipuram Rd, Near Post Office,
Address Arimalam 622 201, Pudukkottai, Tamil Nadu, India.

Admin. Office Address

Plot No 39, Mura Bhavan, Koodal Nagar,
Rajagopalapuram Post, Pudukkottai, Tamil Nadu, India.



mailto:ijons@tnsroindia.org.in
mailto:ijonstnsro@gmail.com
https://www.tnsroindia.org.in/

Indian Journal of Natural Sciences (IJJONS)
Editorial Committee Members (ECM)

Editor-in—-Chief

Honorable Chief Advisor

Honorable Chief Advisor

Honorable Chief Advisor

Honorable Chief Advisor

Honorable Chief Advisor

Honorable Chief Advisor

Honorable Chief Advisor

Honorable Member

Honorable Member

Honorable Member

Dr.S.Vijikumar

Director

TamilNadu Scientific Research Organisation
Pudukkottai-622003, Tamil Nadu. India.
Editorial Committee

Prof. Dr.V.Ramaiyan Marine Biologist

Research Advisor

Sri Venkateswara College of Arts & Science.

Peravoorani, Thanjavur. Tamil Nadu. India.
Dr.C.Anandharamakrishnan

Director,

Indian Institute of Food Processing Technology (IIFPT)
Ministry of Food Processing Industries (MoFPI), Govt. of India
Pudukkottai Road, Thanjavur - 613005, Tamil Nadu, India
Dr. B. Vaseeharan

Professor and Head, Department of Animal Health and
Management, Alagappa University, Karaikudi — 630003
Prof.Mahdi Vatan Parast

Chancellor & Professor,

Islamic Azad University,

Quchan Branch,Quchan-Khorasan Razavi- Iran.
Prof.Dr.Hamid Saremi

Vice- Chancellor,

Islamic Azad University,

Quchan branch, Quchan-Iran.

Dr. Sr.D.Victoriya Amalorpava Mary, FBS

Principal, Bon Secours College for Women,

Vilar bypass road, Thanjavur - 613 006. Tamilnadu, South India.

Prof.Dr. B.A. ASBI

Vice President Research,

Management & Science University(MSU),
University drive off persiaran olahraga,
40100 shah alam selangor , MALAYSIA.

Dr. N. Jayabalan

Professor & Head, Dept. of plant Science, School of life Sciences
Bharathidasan University, Tiruchirappalli. Tamil Nadu. India.
Dr. T.S. Saravanan

Professor of Biotechnology cum Research Co-ordinator
Dr.M.G.R Educational and Research Institute University
Periyar E.V.R High Road,Maduravoyal,Chennai-600095.
Dr.S.P.Subramaniyan

Asst.Controller of Patents and Designs (Govt.of India)

Patent Office,IPR Building,GST Road,Guindy,Chennai 600032



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Er. Abdul Samad. M. Kamdod

Assistant Professor,Department of Civil Engineering

Bharat Institute of Science & Technology for Women
Mangalpally, Renga Reddy Dist. Andhra Pradesh, India

Dr. Hina kousar

Assistant Professor,

Department of Environmental Sciences,

Kuvempu University,

Shankaraghatta, Shivamogga — 577 451,

Karnataka ,India

Mr.B.Rajesh

Manager (Tech. Services Env.)

Grass Roots Research & Creation India (P) Ltd

Noida - 201301,Uttar Pradesh,India

Mr. K.Ramanathan

Head, Department of Bioinformatics,

Thanthai Hans Roever College

Perambalur, TamilNadu, India.

Dr. K.Gurunathan

Prof & Head, Department of Nano science & Technology,
Alagappa University, Karaikudi, TamilNadu, India.

Dr. Rajashekhar O, Patil

Assistant Professor, Department of Environmental Management
Sant Gadge Maharaj College of Commerce & Economics,
Mumbai 400004, India

Dr.M.Ravichandran

Prof.& Head

Department of Environmental Management

Bharathidasan University, Tiruchirappalli. Tamil Nadu. India.
Dr.M.Krishnan

Prof.& Head,Department of Environmental Biotechnology
Bharathidasan University, Tiruchirappalli. Tamil Nadu. India
Dr.K.Kumarasamy

Prof.& Head,Department of Geography

Bharathidasan University, Tiruchirappalli. Tamil Nadu. India
Dr.A.Sathya,

Assistant professor — IlI,

School of Civil Engineering, SASTRA University,

Thanjavur - 613401, TamilNadu, India.

Dr.G.G.Hammad Ahmad Shadab

Senior Assistant Professor, Department of Zoology

Aligarh Muslim University,Aligarh-202002,Uttar Pradesh
Dr.H.Syed Jahangir

Assistant Professor, P.G. and Research Department of Botany
Jamal Mohamed College(Autonomous)
Trichirappalli-620020,TamilNadu,India.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Mrs.A.Indumathi

Asst.Professor,Department of Biotechnology,

Bon Secours College for Women,Vilar bypass road,
Thanjavur Tamilnadu, South India

Dr. P. Santhanam

Assistant Professor,

Department of Marine Science, School of Marine
Sciences,Bharathidasan University, Tiruchirappalli.

Tamil Nadu. India

Dr.B.Parimala Devi

Additional Director,

Veeramani Mohana Centre for Quality Life Engineering Research,
Periyar Maniyammai University, Vallam,Thanjavur ,TN. India.
Dr. M. Lekeshmanaswamy

Associate professor

PG and Research Department of Zoology

Kongunadu Arts and Science College

G.N. mills (PO), Coimbatore-641 029,

TamilNadu, India.

Dr. P.Udaya Kumar

Principal

D.K.T College of Education,

1/341, Near Amaravathipalayam,

Peruntholuvu (PO), Tirupur - 641 665,TamilNadu,India.
Dr.Syed Mohamed

Asst. Prof. Dept. of Zoology,Jamal Mohamed College
Tiruchirappalli, TamilNadu, India

Dr. Komalavalli Narayanaswamy

Associate Professor, PG and Research Department of Botany
H.H. The Rajah’s College (Autonomous)

Pudukkottai — 622 001, Tamil Nadu, India.

Mis.S.Muthu Bharathi

Asst.Professor,Department of Chemistry,

Bon Secours College for Women,Vilar bypass road, Thanjavur
Tamilnadu, South India

Mrs.Sujatha Ilangovan

Assistant Professor,

Department of Biochemistry

Holy Cross College, Tiruchirapalli-620002.
TamilNadu, India.

Dr.C.Kathirvelan

Assistant Professor,

Department of Animal Nutrition

Veterinary College and Research Institute (TANUVAS)
Namakkal -637002. TamilNadu, India.
Professor.G.Ganesan

Professor, Department of Mathematics

Adikavi Nannaya University,Rajahmundry-533105
Andhra Pradesh, India.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Mis D.Kalpana

Asst.Professor,Department of Chemistry,

Bon Secours College for Women,Vilar bypass road,
Thanjavur TamilNadu, South India

Dr.C.Balusami

Assistant Professor,

Department of Livestock Production and Management
College of Veterinary and Animal Sciences
Pookode-673576.Kerala, India.

Dr.P.Kavitha

Assistant Professor,

Department of Zoology and Biotechnology

AVVM Sri Pushpam College (Autonomous)
Poondi,Thanjavur, TamilNadu, India.

Dr.Vasudevan Ayyappan

Department of Biology,

Delaware State University, Dover, Delaware - 19901
Mrs.A.Amargeetha

Asst.Professor,Department of Chemistry,

Bon Secours College for Women,Vilar bypass road, Thanjavur
TamilNadu, South India

Mrs.N.Rajarajeswari

Asst.Professor,Department of Physics,

Bon Secours College for Women,Vilar bypass road, Thanjavur
TamilNadu, South India

Dr.V. Rajendran

Dean i/c

Vanavarayar Institute of Agriculture

Manakkadavu — 642 103.

Pollachi Taluk, TamilNadu,India.

Dr.C. Thamaraiselvi

Assistant Professor, Dept. of Biotechnology

Mother Teresa Women’s University

Kodaikanal-624101, TamilNadu,India.

Dr. K.Madhava Chetty

Plant Taxonomist, Assistant Professor,Department of Botany,
SVUCS,S.V. University,Tirupati-517 502,Andhra Pradesh, India.

Dr.S.Ramesh Kumar

Assistant Professor,

Department of Horticulture,

Vanavarayar Institute of Agriculture,
Manakkadavu-642103,Pollachi,TamilNadu,India.

Dr. S. Balasubramanian

Assistant Professor

Department of Mathematics, Government Arts College (A),
Karur — 639 005,Tamilnadu,India.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.G. Rubalakshmi

D/o V.P. Govindaraj,

#3/41, Nanbargal Nagar,Muthukalipatty, Rasipuram TK,
Namakkal DT-637401.Tamilnadu,India.
Mr.Sridhar Ramachandran

Assistant Professor,

Department of Biological Science,

Gojan College of Teacher Education,

Chennai-600 052, TamilNadu, India

Dr. H. Krishna Ram

#11, 1st Main, Opp. to SBM,
Gnanaganganagar,Bangalore- 560 056,

Karnataka, India.

Dr.S.Senthil Murugan

Assistant Professor,

Department of Animal Nutrition,

College of Veterinary and Animal Sciences,
Pookode, Wayanad, Kerala, India.
R.Muthukrishnan

Assistant Professor

Department of Soil Science and Agricultural Chemistry
Vanavarayar Institute of Agricultural
Manakkadavu, Pollachi-642- 103, TamilNadu, India

K.Ashokkumar

Senior Research Fellow

Dept of Agricultural Microbiology,

Tamil Nadu Agricultural University,
Coimbutore-3, TamilNadu, India

Dr.Subbiah poopathi
Scientist-F/Deputy-Director

Vector control Research Centre, Medical complex,
Indira Nagar,Pondicherry-605006,India

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr. Sivalingam Elayabalan
Assistant professor
3/33,Eachampatti village
Attur(Tk),Salem(Dt)-636107, TamilNadu, India
Dr. Horne lona Averal

Associate professor of Head

Holy cross college (Autonomous),
Trichy. TamilNadu, India
Dr.G.Singaravelu

Professor &Head

Department of Education
Bharathiar University
Coimbatore-46 TamilNadu, India

Dr.Ga.Bakavathiappan

Associate Professor in Zoology
SBK College, Aruppukottai - 626 101, TamilNadu, India.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.P.Govindaraj

Head & Associate Professor in Chemistry

Department of Chemistry

SBK College, Aruppukottai - 626 101, TamilNadu, India

Dr.M.Gopikannan

Senior Research Fellow,

15-B3 Paramathi Main Road,

S.P.Pudhur, Namakkal(Dt)-637 001, TamilNadu, India

Dr.K.Samiayyan

Dean

Agricultural College and Research Institute, TNAU,
Eachangkottai, Thanjavur-614902, T.N,India.

Dr.M.Vasanthy

Assistant professor

Periyar lllam,(upstairs), No,4,Vayalur Road,

Kumaran Nagar, Ramalinga nagar south Extension,
Trichy-620017, Tamil Nadu, India

Dr.N.Vijayakumar

Assistant Professor

Dept.of Biochemistry & Biotechnology

Annamalai University, Annamalainagar-608 002,
Tamilnadu, India.

Dr. S. Umamaheswari

Assistant Professor

Department of Environmental Biotechnology

School of Environmental Sciences

Bharathidasan University

Tiruchirappalli — 620 024, Tamil Nadu

Dr. Jai Shanker Pillai H.P.

H.D. Ponna swamy Pillai

# 644, Ganesh Temple Street

Hunsur taluk, Mysore district — 571105,

Karnataka, India

Mr. Nesarajan. J

Assitant Professor,

Department of Zoology, Bishop Heber College,
Trichy-17, Tamil Nadu. India

Dr. John Abraham

Assistant Professor,

Department of L.P.M.,College of Veterinary and Animal Sciences
Pookode, Wayanad. 673576, Kerala.

Dr. S. Jayachandran

Professor &Head,Dept. of Oral Medicine and Radiology,
Tamil Nadu Govt. Dental College and Hospital,
Chennai -600003,Tamil Nadu,India.

Dr.V.M. Srinivasan

Assistant Professor (Plant Pathology)

Department of Crop Protection

Thanthai Roever Institute of Agriculture and Rural Development,
Valikandapuram Post, Perambalur - 621115., Tamil Nadu.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.Ranjith.D

Assistant Professor,

Department of Veterinary Pharmacology and Toxicology,
College of Veterinary and Animal Sciences,
Pookode, Wayanad - 673576. Kerala,India
Daniel Jebaraj,M.

C/o Joshuah

No.14A, Thendral Nagar

New Thillai Nagar, Vadavalli,
Coimbatore-641041,TamilNadu,India
Dr.Sindhu. K

Veterinary Officer

Department of AH and VS

Karnataka, India.

Dr.Rajesh R

Young Scientist,

Department of Agricultural Microbiology,
Tamil Nadu Agricultural University,
Coimbatore 641 003, TamilNadu,India.
Dr.Jaivel N

Post Doctoral Fellow,

Department of Agricultural Microbiology,
Tamil Nadu Agricultural University,
Coimbatore - 641 003, TamilNadu,India.

Dr.R.Prabhu

Research Associate,

NADP Cell,CARDS,

TamilNadu Agricultural University,

Coimbatore - 641 003, Tamil Nadu, India.
Dr.M.Uma Gowri

Research Associate,

NADP Cell,CARDS,

TamilNadu Agricultural University,

Coimbatore - 641 003, Tamil Nadu, India.
S.Jegan Karuppiah

Assistant Professor,

Department of Rural Development Science,

Arul Anandar College,

Karmathur - 625 514, Madurai. Tamilnadu, India
Dr.Rina Poonia

Associate Professor,

Department of Physical Education, Faculty of Arts & Law,
Manipal University,Jaipur,India.

Dr.S.Ezhil Vendan

Scientist Fellow,

Food Protectants & Infestation Control Department,
CSIR-Central Food Technological Research Institute,
Mysore-570 020,Karnataka,India.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.K.Shameem Rani

Associate Professor and Head,

Dept. of Zoology,M.S.S Wakf Board College,
Madurai-625020,TamilNadu,India.

Dr.B.Nagarathnam
No.2, New Agraharam,
Erode-638001,
TamilNadu,India.

Dr.P.Balaji

Assistant Professor (Agricultural and Rural Management),
Centre of Excellence in Biofuels,

Forest College and Research Institute,

Tamil Nadu Agricultural University(TNAU),
Mettupalayam- 641 301,

Coimbatore Dt., Tamil Nadu.

Dr.M.Shanthasheela

Assistant Professor (Agricultural Extension),

Department of Sericulture, Forest College and Research Institute,
Tamil Nadu Agricultural University(TNAU),

Mettupalayam- 641 301,

Coimbatore Dt. Tamil Nadu.

Dr. N. Balakrishnan

Young Scientist,

Department of Nano Science &Technology,
Tamil Nadu Agricultural University,
Coimbatore — 641003,

TamilNadu,India.

Dr.N.Raman

Associate Professor,
Department of Chemistry,
VHNSN College,
Virudhunagar-626 001,
TamilNadu,India.

M.Thenmozhi

Assistant Professor (Agrl. Engg.),

Imayam Institute of Agriculture and Technology,
Kannanur, Trichy - 621206,

TamilNadu,India.

K.Kalidas

Assistant Professor & Head,

Dept. of Social Science, Vanavarayar Institute of Agriculture,
Manakkadavu, Pollachi,

TamilNadu,India.



Dr.M.Kumar
Assistant Professor(Horticulture),
Honorable Member Vanavarayar Institute of Agriculture,
Manakkadavu,Pollachi,
Coimbatore-642103,
TamilNadu,India.
Dr.T.Pradeesh Kumar
Honorable Member Assistant Professor (Agronomy),
Vanavarayar Institute of Agriculture, TNAU,Pollachi,
Coimbatore-642103,TamilNadu,India.

Dr.M.R.Nandhakumar

Assistant Professor (Agronomy),

Kumaraguru Institute of Agriculture (Affiliated to TNAU),

Appakoodal Erode-638315,

TamilNadu,India.

Dr.R.Govindan

Assistant Professor (Agronomy),

Honorable Member Kumaraguru Institute of Agriculture (Affiliated to TNAU),
Appakoodal Erode-638315,
TamilNadu,India.

Honorable Member

Dr.K.Vinoth Kumar

Research Associate, Department of Agronomy,
Agricultural College and Research Institute,
TNAU, Madurai — 625104,

TamilNadu,India.

Dr.S.Sandhya

Professor and Head of Department,
Department of Pharmacognosy,

St.James College of Pharmaceutical Sciences,
Chalakkudy, Thrissur,Kerala,India.

Honorable Member

Honorable Member

Dr.P.Anbarasan

Assistant Professor (Agricultural Extension),

Kumaraguru Institute of Agriculture, Tamil Nadu Agricultural
University,Sakthi Nagar, Erode-638315,

Tamil Nadu, India.

Honorable Member

Dr.N.Muthuselvan

Honorable Member Principal,
Saiva Bhanu Kshatriya College,
Aruppukottai,Virudhunagar,TamilNadu,India.

Dr.M.Rajasekar
Research Associate,

Honorable Member Precision Farming Development Center,
Agricultural Engineering College and Research Institute,
Tamil Nadu Agricultural University, Coimbatore,
TamilNadu,India.



Dr.A.Dinakara Rao

Honorable Member Associate Professor,
Center for Bioinformatics, School of Life Sciences,
Pondicherry university,Puducherry,India
Dr.K.Sivakumar

Honorable Member Associate Professor,
Department of Botony,Annamalai University,
Annamalai Nagar,TamilNadu,India

Dr.S.Moghana Lavanya

Assistant Professor, Department of Agricultural Economics,
Agricultural College and Research Institute,

TamilNadu Agricultural University,
Madurai,TamilNadu,India.

Dr.M.Biruntha

Honorable Member Assistant Professor,
Department of Animal Health and Management,
Alagappa University,Karaikudi,TamilNadu,India

Honorable Member

Dr.K.Saravanan

Assistant Professor ,PG & Research Dept. of Zoology,
Nehru Memorial College (Autonomous),
Puthanampatti, Tiruchirappalli

TamilNadu,India.

Honorable Member

Dr.A.Kalyana Sundaram

Assistant Professor(Entomology),
Honorable Member Agricultural College and Research Institute,

Tamil Nadu Agricultural University,

Eachangkottai, Thanjavur,TamilNadu,India.

Sirajuddin M.Horaginamani

Principal,

Sayyid Akbar Husayni Degree College of Arts,Commerce and
Science,Kalaburagi,Karnataka,India.

Honorable Member

Dr.P.Ramachandran

Director & Head,

Trichy Institute of Regenerative Medicine,
Thillai Nagar West, Trichy, TamilNadu,India.

Honorable Member

Dr.S.Lingathurai

Assistant Professor, Department of Biotechnology,
The Madura College, Madurai,

TamilNadu,India.

Honorable Member

Dr.P.Manonmani

Assistant Professor,Department of Life Sciences,
Honorable Member Centre for Research and Development,

PRIST University, Vallam, Thanjavur

TamilNadu,India.



Dr. Syed Abrar
Research Associate,
Honorable Member Department of P.G. Studies & Research in Applied Botany,
Kuvempu University,Shivamogga,
Karnataka,India.

Dr.V.Violet Dhayabaran

Associate Professor ,Department of Chemistry,
Bishop Heber College (Autonomous),

Puthur, Tiruchirappalli,TamilNadu,India.

Dr.H.T.Raghavendra Gowda
Honorable Member Haluvalli, Opposite Bus stand,
Mallalur,Chikamagalore, Karnataka,India.

Dr. Goverdhan Rathla K. S
Assistant Professor,Department of Physics,
Honorable Member Government First Grade College, Birur,
Kadur Talluk,Chickmagalore District.
Karnataka,India.
Dr.Ananthnag B
Lecturer,
Honorable Member Department of Environmental Science,
Kuvempu University,Shivamogga,
Karnataka,India.
Dr.M.Ramesh
Associate Professor,
Honorable Member Department of Biotechnology,Alagappa University,
Karaikudi-630003,Sivagangai Dt,
TamilNadu,India.
Dr.S.Yamini Sudha Lakshmi
Assistant Professor,
Honorable Member Department of Medical Biochemistry,
University of Madras, Taramani Campus,
Chennai-600113, TamilNadu,India.
Dr. SA. Ramyabharathi
253/ A37, TNHB Colony, Kollapatti,
Honorable Member Animur (PO),Tiruchengode (TK),
Namakkal District- 637214,
TamilNadu,India.
Dr.B.Kaleeswaran
Assistant Professor,
Honorable Member Dept. of Zoology & Biotechnology,
A.V.V.M.Sri Pushpam College,
Poondi, Thanjavur,T.N.India.
Dr.A.Radha
Assistant Professor,Dept. of Zoology
Kunthavai Naacchiyar Govt Arts College for Women,
Thanjavur-7,T.N.India.

Honorable Member

Honorable Member



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.V.L.Madhu Prasad

Directorate of Extension,

University of Agricultural Science,
Hebbal,Bangaluru-560024.

Karnataka,India.

Dr.T.Shanmugasundaram

Research Associate,

Department of Vegetable Crops,

Horticultural College and Research Institute,
Tamil Nadu Agricultural University, Coimbatore-641 003
Tamil Nadu,India.

Dr.V.Sakthirama

3/8,P Block,Sree Dakshaa-Vhiridhaa
Bharthiyar University Post,Coimbatore-641046
TamilNadu,India.

Dr.M.Kiruba

261B/5 Anna Nagar, Kulithalai-639104,
Karur(Dt), Tamil Nadu

Dr.Karpagavalli B

Assistant Professor (FSN), RVS Agricultural College,
Usilampatti Village,Sengipatti Via,
Thanjavur-613402,Tamil Nadu,India.

Dr.D.Leninraja,

Assistant Professor (Soil Science & Agricultural Chemistry)
Agricultural College and Research Institute,

Tamil Nadu Agricultural University,
Kudumiyanmalai,Pudukottai- 622 104, T.N
Dr.S.Maragatham,

Associate Professor (Soil Science & Agricultural Chemistry)
Agricultural College and Research Institute,

Tamil Nadu Agricultural University,
Kudumiyanmalai,Pudukottai- 622 104, T.N.
Dr.D.Balamurugan

Assistant Professor (Soil Science & Agricultural Chemistry)
JKK Munirajah College of Agricultural Science,

T. N. Palayam, Erode- 638 506,T.N

Dr.N.Rajesh Nallaiah

Assistant Professor (Agronomy)

RVS Agricultural College,

Usilampatti Village,Sengipatti via,

Thanjavur-613402,Tamil Nadu,India.

Dr.C.N.Hari Prasath

Senior Research Fellow

D3 Quarters, Forest College and Research Institute,
Kothagiri Road, Mettupalayam (Tk),

Coimbatore (Dt), Tamil Nadu - 641 301,India.



Dr.Prantosh K. Paul

Department of Computer & Information Science,
Raiganj University, Raiganj,

West Bengal-733 134, India.

Dr. Ajay Anil Gurjar

Professor & Dean Academics,

Sipna College of Engineering & Technology,
Amravati(M.S)- 444606,India.

Dr.Mathews Plamoottil

Asst. Professor in Zoology,

Govt. College Chavara, Kollam,

Kerala,India.

Dr.Mrs.E.Emimal Victoria

Assistant Professor, Department of Zoology

Sri Meenakshi Govt. Arts College for Women, Madurai
TamilNadu,India

Dr.C.Kandeepan
Asst.Professor and Head,

Honorable Member PG Department of Zoology,
A.P.A College of Arts and Culture,
Palani-624601,Dindigul Dt.T.N.,India.
Dr.V.E.Nethaji Mariappan
Scientist"F"

Honorable Member Centre for Remote Sensing and Geoinformatics
Sathyabama University,Rajiv Gandhi Road,
Sholinganallur,Chennai — 600119, Tamil Nadu
Dr.K.Nagarajan
Associate Professor,

Honorable Member Department of Zoology
VHN Senthikumara Nadar College,
Virudhunagar, TamilNadu,India.

Dr.D.Sivaraman
Scientist-C
Honorable Member Department of Pharmacology,
Sathyabama University,
Jeppiaar Nagar, Rajiv Gandhi road, Chennai- 600 119.
Dr.N.Mahesh
Assistant Professor — |11
Honorable Member Department of Chemistry & Biosciences
SASTRA University Srinivasa Ramanujan Centre,
Kumbakonam,Thanjavur Dist,Tamilnadu,INDIA

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.Sumit Kumar Gupta
Dean of Science,
Honorable Member Department of Physics,
Parishkar College of Global Excellence , Jaipur,
Rajasthan,India



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.Prakash.M

Professor, Department of Genetics and Plant Breeding,
Faculty of Agriculture, Annamalai University,
Annamalai nagar- 608002.

Cuddalore District.

Dr.B.A.Asbi

Prof., Vice President Research,

Management & Science University(MSU),
University drive off persiaran olahraga,

40100 shah alam selangor. MALAYSIA.
S.M.Prasad

Assistant Professor,

Department of Nutrition and Dietetics,
Sadakathullah Appa College,

Rahmath Nagar,Tirunelveli-627011. T.N.India
K.Rajendran

Research Associate

Directorate of CARDS,

TNAU,Coimbatore-3

Dr.Kayalvizhi.K

Senior Research Fellow

Institute of Agriculture,
Kumulur-621712,Lalgude(TK)

Trichy. TamilNadu

Dr.P.Jeyaseelan

Associate Prof., Department of Agricultural Extension,
Faculty of Agriculture,

Annamalai University, Annamalai Nagar — 608 002
Cuddalore

Dr.Suja George

Principal Scientist, Department of Biotechnology,
M.S. Swaminathan Research Foundation,
Taramani, Chennai 600113.

Dr.Neelesh Sharma

ICAR-International Fellow & NAAS Associate
Division of Veterinary Medicine,

Faculty of Veterinary Science and Animal Husbandry,
Sher-e-Kashmir University of Agri. Sciences & Technology,
R.S. Pura, Jammu-181102 (J & K) INDIA.

Dr.Tapas Ranjan Das

Head (Acting),

IARI Regional Station, Pusa
Samastipur -848125 Bihar, India
Dr.Muthuraman A.,

Assistant Professor,

JSS College of Pharmacy,

JSS University, Mysuru -570 015.
Karnataka,India..



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.G.Rama Rao

Principal Scientist &Head,

Dept.of Crop Physiology,

RARS Lam, Guntur-522034,

ANGR Agricultural University,

Andhra Pradesh,India.

Dr.A.S.Kanagalakshmi

Professor, Dept. of Civil Engineering,

Panimalar Engineering College

Chennai 600123. Tamilnadu,India.
Dr.M.Ramarao

Associate Professor, Department of Mechanical Engineering,
Holy Mary Institute of Technology & Science
Hyderabad, Telangana 501301, Telangana, India.

Dr.Y.V. Krishna Reddy

Department of Agricultural Engineering,

Aditya Engineering College,

Surampalem- 533437, East-Godavari, A.P., India
Dr.Komal Kumar Javarappa

Institute of Molecular Medicine Finland,
University of Helsinki, Finland,

Biomedicum Helsinki 2U, G315b,

Finland- 00014.

Dr.Easwari.S

Asst.Professor,

J.K.K. Munirajah College of Agricultural Science,
T.N.Palayam, Erode Dist.,TamilNadu, India.

Dr.Manigopa Chakraborty

Chief Scientist cum University Professor
Department of Genetics & Plant Breeding,
Birsa Agricultural University,

Kanke, Ranchi, Jharkhand - 834006., India.

Dr.Arvind Prasad Dwivedi
Lecturer,

Department of Chemistry,

Govt. Sanjay Gandhi Smriti College,
Sidhi, Madhya Pradesh, India.

Dr.M.N.Harisha

Guest Lecturer,

Department of Wildlife and Management,
Kuvempu University,

Jnanasahyadri, Shankaraghatta - 577451. Shimoga

Dr.R.Rajkumar

Senior Scientist,

Village Resource Centre

M S Swaminathan Research Foundation
Pudukkottai,TamilNadu,India.

Dr.Vidyalakshmi G M

Division of Veterinary Physiology ,
CSM Lab, ICAR- IVRI, Izatnagar,
Bareilly, Uttar Pradesh — 243 122. India.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.N.Shruthi

Division of Animal Biochemistry,
ICAR- IVRI, Izatnagar, Bareilly,
Uttar Pradesh — 243 122. India.

Dr.S.Deepa

PGT Biology,

G.K.Shetty Vivekananda Vidyalaya Junior College, Ambattur,
Chennai —600053. Tamil Nadu, India

Dr.A.Suganya

Research Scholar, Department of Agricultural Science,

Tamil Nadu Agricultural University,

Coimbatore

Dr. N. Jeyapandiyan

Research Associate, Department of Agricultural Microbiology,
Tamil Nadu Agricultural University,

Coimbatore.

Dr.R.Selvaraj

Associate Professor, Department of Veterinary
Physiology,Centre for Laboratory Animal Technology & Research
(CPCSEA approved),

Sathyabama University, Chennai — 600 119.

Dr.V.Karthika

Senior Research Fellow, Department of Environmental Science,
Water Technology Centre,

Tamil Nadu Agricultural University,

Coimbatore — 641 003.

Dr.M.Karthikeyan

Assistant Professor (Plant Pathology)

Department of Vegetable Crops ,HC&RI

Tamil Nadu Agricultural University ,Coimbatore
TamilNadu,India

Dr.K.Rajendran,

Research Associate,

Directorate of CARDS,

Tamil Nadu Agricultural University,

Coimbatore, Tamil Nadu,India.
Dr. V. Janahiraman

Assistant Professor ( Agricultural Microbiology)
Krishna College of Agriculture and Technology,
Srirengapuram -625532, Usilampatti, Madurai-Dt
Affiliated by Tamil Nadu Agricultural University.
Tamil Nadu, India.
Dr.A.Mahadevan
Assistant Professor,Dept. of Horticulture,
Krishna College of Agriculture and Technology,
Srirengapuram -625532, Usilampatti, Madurai-Dt.
Tamil Nadu, India



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.A.Manikandan

Principal,

Muthayammal Memorial College of Arts and Science,
Rasipuram, Namakkal Dist — 637408.

Tamil Nadu, India.

Vijaya Bhaskara Reddy. MUTHA

Asst. Prof.Faculty of Public Health,

St Theresa International College,

1 Moo 6 Rangsit-Nakhon Nayok Road (Klong 14),
Bungsan,Ongkharak — 26120

Nakhon Nayok, Thailand.

Dr. R.Mary Suja

Director, Williams Research Centre, Nagarcoil — 1
Kanyakumari Dist,Tamil Nadu, India

Dr. P. Chandramani

Professor, (Agricultural Entomology),
Agricultural College and Research Institute,
Tamil Nadu Agricultural University
Kudumiyanmalai — 622 104.

Pudukkottai Dist., Tamil Nadu, India

Dr. Hasan S.A. Jawad

Animal Production Department,
Agricultural Faculty,

University of Baghdad,

Baghdad,Iraq

Dr. S. Suganya Kanna

Assistant Professor, (Agricultural Entomology),
Agricultural College and Research Institute,
Tamil Nadu Agricultural University.
Kudumiyanmalai — 622 104.

Pudukkottai Dist., Tamil Nadu, India

Dr. D. Balasankar

Horticulture Officer,

Farmer Training Centre,

O/o Joint Director of Horticulture,
Udhagamandalam -643001.

The Nilgiris, Tamil Nadu, India.

Dr. Ali Abdel-Hadi Mahoud Alsudani
Assistant Professor in College of Science
Biology Department,

University of Al-Qadisiyah,

Irag.

Dr. M. Manikandan

Senior Research Fellow,

Tamil Nadu Agricultural University
Coimbatore — 641003.

Tamil Nadu, India.



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Neeta Raghuveer

Assistant Professor,

National College Autonomous,
Basavanagudi, Bengaluru
Karnataka,India

Dr. Salam Hussein Ewaid

Shatra Technical Institute

Southern Technical University, Irag.

Dr.S.Prema
Associate Professor of Computer Science

K.S.Rangasamy College of Arts and Science (Autonomous)

Tiruchengode - 637 215, Tamilnadu, India
Dr.S.Sasikala

Associate Professor, Department of Computer Applications,

Hindusthan College of Arts and Science,
Coimbatore - 641 028, Tamilnadu, India.

Dr. Ghaidaa Raheem Lateef Al-Awsi
Al-Mustagbal University College,

Babylon,Irag.

Dr.C.Ravinder Singh

Head, PG and Research Department of Botany,
Vivekanandha College of Arts and Sciences for Women,
Elayampalayam- 637 205,

Tiruchengode, Namakkal, Tamil Nadu, India.

Dr. S. Thenmozhi

Assistant Professor (SS & AC)

Soil Fertility and Irrigation Water Management
Agricultural College and Research Institute,
Kudumiyanmalai - 622 104, Pudukkottai — District,
Tamil Nadu,India

Dr. Salwan Ali Abed

Department of Environment

College of Science

University of Al-Qadisiyah, Irag.

Dr.G.Rajaraman

Assistant Professor & Coordinator

School of Agricultural and Processing Sciences
Kalasalingam Academy of Research and Education
Krishnankoil-626126, Tamilnadu. India.
Dr.S.Alagumanian

Head & Assistant Professor,

PG &Research Dept. of Botany

H.H. The Rajash’s Collage,

Pudukkottai, Tamilnadu, India

Dr. Faiza Kadhim Emran
Department of Biology,
College of Science,
University of Baghdad,
Baghdad, Iraq.



Dr.N.Vasanthakumar
Honorable Member Librarian, The American College,
Madurai - 625 002, Tamilnadu, India
Dr.Nagubudi. Varadarajulu Naidu
Director of Research,
Honorable Member Acharya N.G Ranga Agricultural University,
Administrative Office, RARS, Lam,
Guntur -522034 Andhra Pradesh, India.
Dr. Ahmed Mahmood Shukur AL-Nedawi
Honorable Member Assistant Professor, Animal Resource Department,
Faculty of Agriculture, University of Baghdad, Baghdad, Iraq
Dr.Thirumal Kumar D
Assistant Professor(Jr)
Department of Integrative Biology,
School of Bio Sciences and Technology
Vellore Institute of Technology
Vellore — 632014, Tamilnadu, India
Dr.R.Jayapandi
Assistant Professor, Department of Bio Chemistry,
The American College,Madurai — 625 002
Tamilnadu, India
Dr.C.Ravindran
Assistant Professor (Horticulture)
Honorable Member Department of Fruit Crops
Horticulture College and Research Institute
Periyakulam — 625 604, Theni District, Tamilnadu, India.
Wejdan Thamir Mahdi
University of Qadisiyah,lraq
Dr.K.F.Bharati
Assistant Professor, Department of Computer Science and
Honorable Member Engineering, INTUA College of Engineering,
Ananthapuramu - 515002,
Andhra Pradesh, India.
Dr.Huda Falah Hasan Radi Algaraghuli
Honorable Member Assistant Professor, College of Veterinary Medicine,
University of Baghdad,Baghdad, Iraq.
Dr.S.V.Sai Prasad
Principal Scientist & Head
Honorable Member ICAR-IARI, Regional Station,
Near Agriculture College,
Indore — 452 001, Madhya Pradesh, India
Dr. Intedhar Abbas Marhoon
Honorable Member Biology Department,
Faculty of Science, University of Al-Qadisiyah, Iraq
Dr.Omkar Prasad Baidya
Assistant Professor, Department of Physiology,
ESI-PGIMSR and ESIC Medical College,
Joka, Kolkata, West Bengal, India

Honorable Member

Honorable Member

Honorable Member

Honorable Member



Dr.Reem Zuhair Shaker Abdul Rahman Shanshal
Assistant Professor in Life Sciences,
College of Education for Girls,
University of Mosul, Irag.
Dr.V.Kavitha
Associate Professor,
Honorable Member PG and research Department of Computer Application,
Hindusthan College of Arts and Science,
Coimbatore -28, Tamilnadu, India
Dr. Preethi Balasundaram
Post-Doctoral Fellow, Wieden Group
Alberta RNA Research & Training Institute
Department of Chemistry and Biochemistry
University of Lethbridge, 4401 University Drive
Lethbridge, Alberta, Canada T1K 3M4
Dr. Vikas Sharma
Associate Professor/Sr. Scientist (Agronomy)
Honorable Member Regional Agricultural Research Station
SKUAST-JAMMU, Tandwal-Rajouri, Teh. And District Rajouri,
State Jammu and Kashmir, India
Dr.C.Vijai
Assistant Professor, Department of Commerce,
St.Peter’s Institute of Higher Education and Research, Avadi,
Chennai-600 054, Tamil Nadu, India
Dr. Gopal Muthu
Scientist -'C'
DHR-Model Rural Health Research Unit
ICMR-National Institute of Epidemiology
Government of India, Primary Health Centre Campus
Kallur-627 010, Tirunelveli District, Tamil Nadu, India
Dr.N.Revathy
Associate Professor,
Honorable Member PG and research Department of Computer Application,
Hindusthan College of Arts and Science,
Coimbatore -28, Tamilnadu, India
Dr.M.Ananthi
Teaching Assistant,
Honorable Member Directorate of Planning and Monitoring,
Tamil Nadu Agricultural University,
Coimbatore — 03, Tamilnadu, India.
Dr.Pushpa S Murthy
Senior Scientist, Department of Spice and Flavor Science
Honorable Member ACSIR Associate Professor (Biological Sciences),
CSIR - Central Food Technological Research Inst.
MYSURU, Karnataka, INDIA
CH.V.Satyanarayanaraju
Scientist, Research Centre Imarat,
DRDO Hyderabad,
Telangana, India

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member



Dr. Vickram A S
Associate Professor,
Department of Biotechnology
Saveetha School of Engineering
Saveetha Institute for Medical and Technical Sciences
Chennai, Tamilnadu, India
G.Menaka
Assistant Professor,
Computer Science Cum Deputy Controller of Examinations
Vivekanandha College Of Arts & Sciences For Women
(Autonomous), Elayampalayam,Tiruchengode,
Namakkal (Dist.), TamilNadu, India
Dr. Karthikeyan Rajamani
Senior Research Scientist (Biomarker)
ICMR Centre for Advanced study in Air pollution,
Department of Environmental Health Engineering,
Sri Ramachandra Institute of Higher Education and Research,
Porur-600116, Chennai, TamilNadu, India
Dr. P.Yasodha
Assistant Professor (Agrl. Entomology)
Honorable Member Anbil Dharmalingam Agricultural College & Research Institute,
Tamil Nadu Agricultural University, Navalur Kuttapattu 620 027,
Tiruchirappalli, Tamil Nadu, India.
Dr. SAIKAT SEN
Associate Professor
Honorable Member Faculty of Pharmaceutical Sciences
Assam down town University,
Panikhaiti, Guwahati, Assam - 781026, India
Dr.E.Selvarajan
Research Assistant Professor
Department of Genetic Engineering
School of Bioengineering
SRM Institute of Science and Technology
Kattankulathur-603203, Chennai,Tamilnadu, India
Dr.V.Shanmuga Sundaram
Assistant Professor & Head
Department of Statistics
Mahendra Arts & Science College (Autonomous)
Kalippatti, Namakkal-637501.
Tamilnadu, India.
Dr.J. Rajangam
Honorable Member Professor and Head, Department of Fruit Crops,
HC & RI, Periyakulam,Tamilnadu, India

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr.R.R.Saravanakumar
Librarian & Head

Honorable Member Department of Library and Information Science
Sadakathullah Appa College (Autonomous)
Rahmath Nagar, Tirunelveli, Tamilnadu, India



Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Honorable Member

Dr. Shivendu Ranjan

Senior Research Associate

Faculty of Engineering & Built Environment
University of Johannesburg, Johannesburg
(Auckland Park Kingsway Campus)

South Africa

Dr.Nagubudi.Varadarajulu Naidu

Director of Research,

Acharya N.G Ranga Agricultural University,
Administrative Office, RARS,

Lam, Guntur -522034, Andhra Pradesh, India

Dr.l.Muthuvel

Associate Professor (Horticulture),

Department of Fruit Crops,

Horticultural College and Research Institute,
Periyakulam — 625 604, Theni Dist. Tamil Nadu, India
Subburaj. M

Deputy Director

Food Safety and Standards Authority of India
Ministry of Health and Family welfare, Govt. of India Benfish
Tower, 31 GN Block, Sector V, Salt lake city

Kolkata -700091, India

Dr.Bhagyalakshmi Rajaram

Associate Professor, Department of Management Studies,
PSNA College of Engineering & Technology,

Dindigul, TamilNadu, India

Dr.S.Annapoorani

Assistant Professor in Biotechnology,

Dr.Umayal Ramanathan College for Women

Karaikudi, Sivaganga (Dt), TamilNadu, India

Dr Bhasker Sharma

Homoeopathy Doctor

Sharma Homoeopathy Chikitsalya and Research Center
Itwa Bazaar, Dist-Siddharth Nagar, Pin-272192

Uttar Pradesh, India

Dr.R.Parimalan

Scientist (Agrl. Biotech) & Hon. Faculty (QAAFI, UQ),
Division of Genomic Resources, ICAR-National Bureau of Plant
Genetic Resources, PUSA Campus, New Delhi-110012

Dr.P.Sivakumar

Assistant Professor (Biotechnology)
Agricultural College and Research Institute
Tamil Nadu Agricultural University,
Eachangkottai, Thanjavur, Tamil Nadu, India



Volume XI1 (12)
CODEN: IJONS (70) (2022)

S. No.

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

Indian Journal of Natural Sciences (1JONS)

ISSUE 70

CONTENTS

Editorial

Zebrafish Animal Model for Biomedical Research — A Review
Senthil Kumar B and Vishal T

Pitahaya a New Superfood: Cultivation Methods and Medicinal Properties of the
Fruit

Domenico Prisa

Analysis on Knowledge Information Management, Organizational Learning and
Education

Sathyanarayana Kaliprasad, K. N. Prashant kumar and Trilochan Bhatt
Displaced Narrative: Voicing the Self in Thuy’s Ru

Tanuja Yadav

Agro-Wastes for Aqueous Heavy Metal Mitigation: A Way toward Circular
Economy

Shweta Vyas, Preeti Soni, Nguyen Thi Ha, Tran Van Son, Nguyen Minh Phuong
and Nguyen Manh Khai

Similarity Measure on Interval Valued Picture Fuzzy Soft Set”

S.Anita Shanthi and M. Gayathri

Effective Microorganisms Improve Growth and Minerals Content in the
Medicinal Plant Bulbine frutescens

Domenico Prisa

Process Validation of Inhalation Aerosols in Pharmaceutical Industry

V. Manikandan and N. Srinivasan

A Study of Photovoltaic Monocrystalline and Polycrystalline Solar Panel

Jay Kumar Pandey and Vikas Kumar Aharwal

Application of Artificial Intelligence in Medical Education: A Research Analysis
S.Kalarani and S.K.Aakash

An Emerging Trends in Mucoadhesive Drug Delivery Systems

R. Vinoth, S. Rani and V. Manikandan

Experimental Study on Durability Property on Geopolymer Concrete by using
Metakaolin and M-Sand

J.Rex, Allam Aravind Kumar and J.Selwyn Babu

Analysis of Aerospace Application with Three Phases AC TO DC Converter and
Sensor Network

B.S Inbasekaran and P. Selvam

Breast Cancer Prediction using Some Machine Learning Models by
Dimensionality Reduction of Various Features

S Dhanalakshmi and S. Thirunavukkarasu

Removal of Iron from Aqueous Media using Surface Modified Soya Hulls:
Optimizing Batch Adsorption Conditions

Preeti Soni and Shweta Vyas

An Analytical Enquiry on the Impact of GDP and Capital on the Manufacturing
Output in India: Evidence from ARDL Bounds Testing Approach

A. Sankaran

February 2022
ISSN: 0976 - 0997

Page No.

37724-37730

37731-37739

37740-37745

37746-37749

37750-37756

37757-37762

37763-37770

37771-37777

37778-37783

37784-37787

37788-37795

37796-37803

37804-37808

37809-37816

37817-37823

37824-37831



17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Interval Valued Fuzzy S — Hausdorff Space

D. Bhavani Gokila and V.M .Vijayalakshmi
Numerical Method for Solving Differential
Daubechies Wavelet Transform

Ravikumar.K and Ithaya Priya.B

Antimicrobial Effect of Some Mineral Clays In vitro
Priya V and Sangeetha N J

Equations using Haar and

Auditing for Sterile Production Area in Pharmaceutical Industry by GMP
Guidance — A Review

V. Manikandan, G. Sivakamasundari and R. Vinoth

Brand Awareness and Factors Influence on Digital Marketing to Promote the
Products towards Social Media Marketing (SMM)

P.Deivanai

Evaluation of Tamarind Kernel Powder and its Carboxymethyl Derivative in the
Perspective of Formulation Development

Sagar Muley, Rahul Trivedi and Tanaji Nandgude

A Virtual Scenario E-Commerce during Covid-19 Pandemic in India

Ashish Joshi, Nisha Singh and Suman Ramapati

HPTLC Fingerprinting of Secondary Metabolites in the Aqueous Extracts of Stem
Bark and Leaves of Ziziphus rugosa L.

Midhila Baby and Mathews.T.Thelly

Pre-Monsoon and Post-Monsoon Study on the Analysis of Physio-Chemical
Parameters, WQI, and Correlation Coefficient of River Yamuna at Prayagraj,
Uttar Pradesh

Runit Isaac, Shaziya Siddiqui, Amit Chattree, Prashant Anthony and Prerna
Higgins

Building Performance Model of Processors in Modern HPC Platforms using
Machine Learning Techniques

Hind Taha Al-Hashimi and Abdullah Basuhail

Effectiveness of Demonstration on Steam Inhalation among Rural Elderly
Population

N. Gaoudam and Amala Vennila.R

Study of Antibacterial and Antioxidant Potential of Prunella vulgaris L. Flower
Extract- A Medicinally Active Herb Grown in Kashmir

Khursheed Ahmad Dar and S.Senthilmurugan

Nature and Distribution of Laticifers in the Bark of Juvenile Seedling of Hevea
brasiliensis

Philipose Omman

The Physico-Chemical and Hydrogeochemical Properties of Potable Water from
Kolasib District, Mizoram, India

Malsawmtluanga, John Blick, Rebecca Laduhawmi, Joney Lalnunpuii Pachuau
and Malsawmtluangi

Effect of Functional Gait Score on Postural Control, Balance and Weight Bearing
Symmetry in Recovering Stroke Patients - A Correlation Study
Chaitali Shah and R. K.Chavda

37832-37839

37840-37845

37846-37853

37854-37863

37864-37870

37871-37880

37881-37887

37888-37898

37899-37907

37908-37913

37914-37919

37920-37929

37930-37936

37937-37943

37944-37951



32

56

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

A New Approach to Some Properties of (1,2)*-[)-Closed Sets in  Bitopological
Spaces

A.Saranya, H. Gowri, C. Shanmuga Vadivu and A. Pandi

Internet Addiction among School Students in Karaikal: An Explorative Study
Venkatesan M P and K.Kamala

Germination Studies on Combined Mutagenic Treatment Employing Gamma
Rays and EMS in African Marigold (Tagetes erecta L.)

Aravind S and Dhanavel D

Ant Colony Optimization with Genetic Algorithm (ACO-GA) Approach for
Network Lifetime Maximization in Heterogeneous Wireless Sensor Networks
(HWSNs)

P.V.Ravindranath

Precursor of Insulated Gate Bipolar Transistor’s Failure and its Effect on Power
Electronics Module
P.Loganathan and P. Selvam

Effect of Ferulic Acid from Defatted Rice Bran on Lung and Breast Cancer Cell
Lines (In vitro)
P.Avanthi, Nora Vigasini and Shanmugapriya Surenderan

Comparative Analysis on English Grammar and Spelling Correction using
Artificial Intelligence Techniques
Ranjitha M and Nikhil Hari

Methods for Point-based Feature Extraction in Palmprint Biometric Systems
Sathish R, Baskar D and Vinod Kumar D

Insect Composition and Seasonal Variations of Physico-Chemical Parameters in
Purle Tank of Shivamogga District, Karnataka
H.M.Ashashree and B.R.Kiran

Impact of Financial Leverage on Financial Performance and Shareholders’ Return
of Select Companies in Indian Chemical Industry
A Rifana and D.Geetha

Assessment of Bioactive Phytochemicals with GC-MS Analysis Technique and
Antioxidant Activity of Ziziphus mauritiana L. Leaves
Bhimraj Gawade

The Medicinal and Scientific uses of Kava Plant: A Review
Manish Yadav

Plant-Based AChE Inhibitors as Anti-Amnestic Agents - An Overview
Haritha P H, V. Pavithra, T. Lakshmi Narayanan, Kondaveeti sreenivasulu and
Dithu Thekkekkara

Antibacterial Activity of Methanolic Extract of Selected Seaweeds against Gram
Positive and Gram Negative Organisms

Muruganantham V, Preetha Mathew, Venkateswarlu B.S and Muhammed KS
Basics of Palliative Care

Malathi.S and Dhanalakshmi.J

Effect of Plyometrics on Various Biochemical Variables in Obese Adults
Nandakumar R, Anand V, Alagappan Thiyagarajan, Vanitha R and

Aswinkumar S

Analysis of Mining the Data Streams using Adaptive Batch Weighted Based
Hybrid Machine Learning Model for Handling the Concept Drift

S. Meera and M.Sasikala

37952-37956

37957-37963

37971-37975

37976-37985

37986-37995

37996-38004

38005-38012

38013-38022

38023-38030

38031-38042

38043-38048

38049-38059

38060-38075

38076-38081

38082-38087

38088-38094

38095-38103



49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

A Study on Physico-Chemical Parameters and Water Quality Index (WQI) of
Varuna Lake, Mysore, Karnataka, India

H. R. Abhilash and M. Mahadevaswamy

Regular Semiopen Sets in Neutrosophic Topological Spaces

R.Vijayalakshmiand R. R. Praveena

Trivariate Stochastic Modeling for Tumor Cell Growth using First Order
Moments in the Presence of Oncolytic Virotherapy

S.Vijaya and S.Savitha

An Application of Nanobots for Improving the Quality of Medical Treatments
A.Vignesh and N.Vijayalakshmi

Current Scenario of Generic Drug Regulation and Registration Process in Latam
(Latin American) Countries

Deeksha K S, Balamuralidhara V and M D Abbas Alam

Role of MBI on Executive Functions: A Review

Poonam Garg, Gargi Sharma and Charu Dhankar

Initiation of Apoptosis through Activation of Caspase and DNA Fragmentation
by Organo Synthesized Theion Derivative using Diazane and Averrhoa bilimbi
Ancy Devadas, N. Shiny and S. Jasmin Sugantha Malar

Post-Partum Depression: A Review

Prerna Sharma, Aiman Mairaj and Sreekiran.CV

Positivity at Work-Place: A Comparative Investigation

Vaishali N. Choudhari

Phytochemical Screening and GC MS Analysis of Bioactive Compounds of
Barleria cuspidata Heyne Ex Nees

V.Gomathi and B. Jaykar

Interval Valued Fuzzy Gradation of Openness

D. Bhavani Gokila and V.M.Vijayalakshmi

A Sophisticated IOT - based Healthcare Monitoring and Decision - Making
System using Cognitive Algorithms

Annamalai. M and X. Mary Jesintha

Effective Practice of Online Research Activity and the Perception of Faculty in a
Medical Institution

Senthil Kumar B, Deepti Shastri and K. Ezhilvendhan

A Comparative Study on the In vitro Wound Healing Potency of Ethanolic Leaf
Extract of Cyclea peltata and Tiliacora acuminata — A Nature Based Approach
Maniarasan Uthirapathi, Nagarajan Nalliah, Keerthiga Manohar and Sowmiya
Arunbabu

A Comparative Study to Assess the Knowledge on Covid-19 Pandemic among
Adults in Urban and Rural Areas

Amala Vennila.R and N. Gaoudam

On Solving Special Type of Linear Diophantine Equation

R. Sivaraman

10T based Water Quality Monitoring System with Chloro Neutraliser
Maheswari K T, Lakshmanan M, Ponmurugan P, Kamatchi
Devavikashini A P and Nadin E S

A Review on Covid-19 Detection using Deep Learning Approaches
S.Deepika and M.Rajeswari

Kannan V,

38104-38113

38114-38118

38119-38124

38125-38128

38129-38137

38138-38141

38142-38147

38148-38159

38160-38168

38169-38173

38174-38183

38184-38190

38191-38197

38198-38211

38212-38216

38217-38219

38220-38225

38226-38234



67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

Kinetic and Isothermic Modeling over PANI@HNT for Scavenging Diclofenac
(DCL) Drug from its Aqueous Solution.

Prerna Higgins, Shaziya H Siddiqui, Amit Chattree and Runit Isaac

In-vitro Screening of Aqueous Extracts of Selected Plants for Antibacterial
Activity against Wound Infection Isolates

Uma Dutta and Kanyaga Parameshwari M

Learning by Experience: A Continuous Process of Action and Reflection

Atika Srivastava and Tanuja Yadav

Study on Properties of Translucent Concrete and Mortar for Natural Lighting
Inside Buildings

Sabapathy Y.K, Vishnu Aravind G, Sathya Shree T R and

Shaleni Elam Thendral A

Effectiveness of Respiratory Exercises and Abdominal Strength Training
Program on Pain, Abdominal Strength & ADL of Post-Operative Abdominal
Surgeries: A Pilot Randomised Controlled Trials

Anjan Desai and V.P. Hathila

A Comprehensive Analysis of Predicting
Performance: A Survey
M. Chandru and B. Jayanthi
Halophiles- A Short Review
Parveen. A and Devika. R

Individual Cricket Players'

A Gender Comparative Study of English Spelling Skills of Middle School
Students

Bhaskaran Krishnamurthi and J M Asgarali Patel

Image Processing based Information Hiding Technique using Dimension
Reduction and Fuzzy Logic

Z. Faizal Khan and Asim Seedahmed Ali Osman

Knowledge of Women Waste
Chinnaseeragapadi, Salem

M.Sathyakala and A.Prabhakaran

Quest of Motherhood, Racism and Self-lIdentity in Maya Angelou’s Letter to My
Daughter

Manisha Sharmaand Yashoda Verma

Regarding Domestic Management in

Morphological Characterisation and Pathogenicity of Fusarium sp., the Causal
Agent of Fusarium Wilt of Chilli from Major Chilli Growing Districts of Andhra
Pradesh and Tamil Nadu

N.H. Sankara Reddy and K. Rajamohan

Studies on the Differential Gene Expression of Terpenoid Biosynthesis Pathway
from Wild Cymbopogon martinii (Roxb.)

Ashwini M , Sree Latha Kand Tharasaraswathi K J

Perception of Students towards Online Learning during Covid-19 Pandemic
Fatima Lawan Zubair and Akanksha Srivastava

The Role of the Teacher and New Technologies in Learning and Teaching of
French as a Foreign Language

Shelly Bohra and Tanuja Yadav

38235-38241

38242-38251

38252-38256

38257-38265

38266-38271

38272-38277

38278-38283

38284-38293

38294-38300

38301-38303

38304-38307

38308-38314

38315-38320

38321-38329

38330-38334



Combined Effect of Aqueous Extract of Volvariella volvacea and Citrus limon Juice
for its Anti-Anemic and Anti-Thrombocytopenic Activities in Wistar Rats 38335-38342
Pant Hemant and Jyothi.Y

A Study on Employee Engagement Dimensions with Reference to IT Sector in
Chennai City 38343-38349
T.A.M. Hameed Kan

A Review on Endophytic Microbes

- 4
Ruchika Yadav, Anuradha Singh, Nupur Mathur and Veena Yadav 38350-3835

Discourse on the Financial Inclusion of Uttarakhand: An Empirical Analysis on
Changing Dynamics of Demography 38355-38363
Thakur Dev Pandey and Shilpi Gupta

An Assessment of Heavy Metal Distribution in Manakudy Estuarine Water,

Kanyakumari District, Tamilnadu, India 38364-38369
P. Kavitha and Pani Malar Hency M

Service Quality towards Retail Stores Across Coimbatore District

. . 38370-38374
Vijayakanthan. S, Arasuraja. G and M. Sampath Nagi

To Evaluate the Properties of Concrete Including using Oyster Shell Powder in
Place of Cement 38375-38381
Maneeth P D, Shreenivas Reddy Shahapur, Shivaraj SJand G Sridevi

Determinants of Intentions to use mHealth Apps for Meditation

. . 38382-38389
Devanshi Padaliya, Bhavana Arya and Shriparna Singh

Oxazolidinone: A Biologically Versatile Heterocyclic Molecule

M. Kumar and Pravin Naik 38390-38398

A Paradigm for Predicting the Future Trends of Pandemic due to Corona Virus
after Mass Immunization through Vaccination

Sandip Roy, Priyanka Bhattacharya, Indranil Sarkar, Haraprasad Mondal and
Rajesh Bose

38399-38409

Numerical Study of Tumor Growth using Integral Equations
John Abhishek Masih, Manish Sharma, Rajiv Phillip, Sanjay Kumar Pandey and 38410-38415
Runit Isaac

Bipolar Fuzzy S-Hausdorff Space

. 416-38422
Muthamizhselvi.Sand V.M.Vijayalakshmi 38416-38

Virtual Water Footprint: An Unexplored Paradoxial Dimension of Green and

Blue Water Footprint in Milk Production 38423-38429
Priya Modi and Shilpi Gupta

Health Literacy and Concerns among Nursing Staffs towards the COVID-19
Vaccination and the Associated Mucormycosis: A Quasi-Experimental Study
Amal | Khalil, Hanaa A. Radwan, Eman A. Shokr . Mohamed E. Ahmed and
Amoura Soliman Behairy

38430-38446

A Comparative Analysis on Structural and Photoluminescence Properties of
Dysprosium, Neodymium and Europium Doped Strontium Aluminates
Nanophosphors 38447-38452
Swati Kurmi, Praveen Kumar Litoriya and Ashish Verma

A Survey of Spiders Diversity in Three AgriculturalField Areas: The First Report
of Tamil Nadu in India

453-38462
Kannadasan Rand Senthil Kumar D 38453-3846



98

99

100

101

102

103

104

105

106

107

108

109

110

111

Ethno Medicinal Plants used to Treat Skin Diseases by the lrula Tribal of
Kozhikarai Village, Kotagiri, the Nilgiris, Tamil Nadu, India

Nahendran. C and Kumarasamy. D

Exploring the Virtual Water Productivity in Feed and Fodder Crop Production in
Rajasthan

Priya Modi and Shilpi Gupta

Analysis of Reinforced Concrete Structures Beams-Columns Joints using Finite
Element Modellings

J.Selwyn Babu, Santhosh Varmaand J.Rex

Prevalence and Epidemiological Determinants Influencing Type 2 Diabetes at
South India

Alber.M.Mathiarasu, S.Sangeethaand R.Rajkumar

EPCR: Energy Proficient Cluster-Based Routing Protocols in Wireless Sensor
Networks

Kannan K, Rajeshkumar M and Tamilselvan.A.P

Occurrence, Incidence and Identification of a Potyvirus on Maize in Gorakhpur
Division of Eastern Uttar Pradesh

S. Srivastava and D.K.Srivastava

Perception among Parents on Gut Related Hypersensitiveness in Autistic
Children - A Cross Sectional Analysis

Sumitha Hemavathy P, Ramya K and Senthilkumar M

Phytochemical Screening, Gas Chromatography — Mass Spectrometry Profiling
of Methanolic Extract of Syzygium zeylanicum Leaves

V.Gomathy, V.Chitra, V.Muruganandanand Praseeda K G

Study of Antioxidant Potential and Quantification of Total Phenolic and
Flavonoid Content in the Leaves of Vitex negundo by using Various In vitro
Models

T.Vinciya and S.Rani

Effect of Augmented Otago Exercises on Balance and Dynamic Postural Control
in Older Adults

Tamilnidhi P K Arunachalam R and Anand V

Impact of Heavy Metal Zinc on the Testis of Zebra Fish (Branchydanio rerio)

P. Sasikala S. Ravichandran and T. Ramesh kumar

Assessment of Water Quality and Plankton Community in Biofloc Shrimp Farm
of Litopenaeus vannamei (Boone, 1931)

S. Marimuthu and S. Puvaneswari

A Retrospective Study on Drug Utilization and Prescribing Pattern in the
Management of Copd in A Tertiary Care Hospital of Salem District using ATC
and DDD Concept

Mohamed Yasir Arafath.A.A and Peely L.R

Phytochemical Screening and Antioxidant Activity of Melia dubia Cav Leaves by
using Various In vitro Models

T.Vinciya™ and S.Rani

38463-38467

38468-38478

38479-38489

38490-38501

38502-38509

38510-38515

38516-38521

38522-38530

38531-38539

38540-38454

38546-38553

38554-38570

38571-38575

38576-38586



Editorial...

International Year of Sustainable Mountain Development
Mountain ecosystem, complex of living organisms in
mountainous areas. Mountain lands provide a scattered
but diverse array of habitats in which a large range
of plants and animals can be found. At higher altitudes
harsh environmental conditions generally prevail, and a
treeless alpine vegetation, upon which the present account
is focused, is supported. Lower slopes commonly are
covered by montane forests. Last December 2021, the United Nations General Assembly adopted by
consensus a resolution proclaiming 2022 the International Year of Sustainable Mountain Development,
20 years after the last International Year of Mountains in 2002. Through this resolution, UN Member
States acknowledge that mountain regions, especially in developing countries, areexperiencing
increasing poverty, food insecurity, social exclusion, environmental degradation and exposure to the risk
of disasters, and access to basic services is limited. These include safe and affordable drinking water, basic
sanitation, and sustainable modern energy services.

The Assembly acknowledged that, despite the progress that has been made in promoting the sustainable
development of mountain regions and the conservation of mountain ecosystems, including their
biodiversity, the prevalence of poverty, food insecurity, social exclusion, environmental degradation and
exposure to the risk of disasters is still increasing. Such a resolution aims to increase awareness of the
importance of sustainable mountain development and the conservation and sustainable use of mountain
ecosystems.
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