
 
 
 
 

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. 

ijonstnsro@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 ( Print) 
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  
Review Process Double Blind Review Process 
Language English 
Publication Format Print 
Access   

 
 

License  
Creative Commons Attribution License 4.0 

Phone Nos: 04322- 458193, 04322 –261088 (10.00 A.M to 05.00 P.M) 
Email ijons@tnsroindia.org.in & ijonstnsro@gmail.com 
Website https://www.tnsroindia.org.in/ 
Registered office 
Address 

No 46-141, Meenakshipuram Rd, Near Post Office, 
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 (IJONS) 
Editorial Committee Members (ECM) 

 
 

Editor–in–Chief 

Dr.S.Vijikumar 
Director 
TamilNadu Scientific Research Organisation 
Pudukkottai-622003, Tamil Nadu. India. 

 Editorial  Committee  

Honorable Chief Advisor 

Dr.Neelesh Sharma 
Professor & Head, Visiting Professor (South Korea and Brazil), 
Veterinary Sciences & Animal Husbandry, 
SKUAST-J, R.S. Pura, Jammu,  
UT of Jammu & Kashmir-181 102, India. 

Honorable Chief Advisor 

Dr.C.Anandharamakrishnan 
Director, 
CSIR – National Institute for Interdisciplinary Science and 
Technology (NIIST) Council of Scientific and Industrial Research 
(CSIR), Ministry of Science and Technology, Government of India,  
Industrial Estate PO, Thiruvananthapuram, India  

Honorable Chief Advisor 
Dr.G.G.Hammad Ahmad Shadab 
Associate Professor, Department of Zoology,  
Aligarh Muslim University, Aligarh-202002,Uttar Pradesh, India 

Honorable Chief Advisor 

Dr. B. Vaseeharan 
Professor and Head, Department of Animal Health and 
Management, Alagappa University, Karaikudi – 630003 
Tamil Nadu, India 

Honorable Member 

Dr. T.S. Saravanan 
Sr.Professor of Biotechnology,  
Dr.M.G.R Educational and Research Institute University,  
Periyar E.V.R High Road, Maduravoyal,Chennai-600095. 

Honorable Member 
Dr. K.Gurunathan 
Prof & Head, Department of Nano science & Technology, 
Alagappa University, Karaikudi, TamilNadu, India. 

Honorable Member 

Dr.C.Balusami 
Assistant Professor, Department of Livestock Production and 
Management, College of Veterinary and Animal Sciences 
Pookode-673576.Kerala, India. 

Honorable Member 

Dr. Rajashekhar O, Patil 
Assistant Professor, Department of Environmental Management, 
Sant Gadge Maharaj College of Commerce & Economics, Mumbai 
400004, India 

Honorable Member 
Professor. G.Ganesan 
Professor, Department of Mathematics, Adikavi Nannaya 
University,Rajahmundry-533105, Andhra Pradesh, India 

Honorable Member 
Dr.M.Krishnan 
Vice Chancellor, Central University of Tamil Nadu, 
Thiruvarur, Tamil Nadu. India.  



Honorable Member 

Mis D.Kalpana 
Asst. Professor, Department of Chemistry, 
Bon Secours College for Women, Vilar bypass road, 
Thanjavur TamilNadu, India. 

Honorable Member 

Dr.H.Syed Jahangir 
Associate  Professor, P.G. and Research Department of Botany, 
Jamal Mohamed College (Autonomous) 
Trichirappalli-620020,TamilNadu,India. 

Honorable Member 
Dr.Sujatha Ilangovan 
Assistant Professor, PG & Research Department of Zoology, 
Holy Cross College, Tiruchirapalli-620002. TamilNadu, India. 

Honorable Member 
Dr.Vasudevan Ayyappan, 
Post Doctoral Research Associate, Department of Biotechnology, 
Delaware State University, Dover, Delaware – 19901 

Honorable Member 

Prof.K.Kumarasamy 
Emeritus Professor, ICSSR-Senior Fellow Department of 
Geography, School of Earth Sciences Bharathidasan University 
Tiruchirappalli - 620 024, TN, INDIA 

Honorable Member 
Dr. S. Balasubramanian 
Assistant Professor, Department of Mathematics, Government Arts 
College (A), Karur – 639 005,Tamilnadu,India. 

Honorable Member 

Dr.R.Muthukrishnan 
Associate Professor (SS&AC) & HOD (Crop Management) 
Department of Soil Science and Agricultural Chemistry, 
Vanavarayar Institute of Agricultural 
Manakkadavu, Pollachi-642- 103, TamilNadu, India 

Honorable Member 

Dr.Subbiah poopathi 
Scientist-G/ Director Grade 
ICMR-Vector control Research Centre, Medical complex, 
Indira Nagar,Pondicherry-605006,India 

Honorable Member 

Dr.P.Govindaraj 
Head & Associate Professor in Chemistry 
Department of Chemistry, SBK College,  Aruppukottai - 626 101, 
TamilNadu, India 

Honorable Member 

Dr.Sindhu. K 
Assistant Professor, 
Department of Veterinary Pharmacology and Toxicology 
Veterinary College, Gadag – 582101, Karnataka, India. 

Honorable Member 

Dr. S. Umamaheswari 
Assistant Professor,  
Department of Environmental Biotechnology 
School of Environmental Sciences 
Bharathidasan University,  
Tiruchirappalli – 620 024, Tamil Nadu 

Honorable Member 

Dr. P. Santhanam 
Associate Professor, Department of Marine Science, School of 
Marine Sciences,Bharathidasan University, Tiruchirappalli. 
Tamil Nadu. India 



Honorable Member 

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

Honorable Member 

Dr. Komalavalli Narayanaswamy 
Associate Professor and Head , PG and Research Department of 
Botany, Alagappa College of Arts & Science, Karaikudi,  
Tamil Nadu, India 

Honorable Member 

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 
Dr. Rina Poonia 
Associate Professor, Department of Arts, Faculty of Arts & Law, 
Manipal University, Jaipur,India. 

Honorable Member 

Dr.M.Shanthasheela 
Professor 
Department of Agricultural Extension and Rural Sociology Tamil 
Nadu Agricultural University, Lawley Road 
Coimbatore, Tamil Nadu, India - 641003 

Honorable Member 

Dr. M. Lekeshmanaswamy 
Principal, 
PG and Research Department of Zoology, 
Kongunadu Arts and Science College 
G.N. mills (PO), Coimbatore-641 029, 
TamilNadu, India. 

Honorable Member 

Dr. N. Balakrishnan 
Professor, 
Directorate of Research Tamil Nadu Agricultural University, 
Lawley Road,  Coimbatore, Tamil Nadu, India - 641003. 

Honorable Member 
Dr.Syed Mohamed 
Asst. Prof. Dept. of Zoology, Jamal Mohamed College 
Tiruchirappalli, TamilNadu, India 

Honorable Member 

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

Honorable Member 

Dr.Komal Kumar Javarappa 
Institute of Molecular Medicine Finland, 
University of Helsinki, Finland, 
Biomedicum Helsinki 2U, G315b, 
Finland- 00014. 

Honorable Member 

Dr.A.Dinakara Rao 
Professor, 
Center for Bioinformatics, School of Life Sciences, 
Pondicherry University, Puducherry, India 
 



Honorable Member 

Dr.K.Sivakumar 
Professor, Department of Botany, 
Annamalai University, Annamalai Nagar, 
TamilNadu, India 

Honorable Member 

Dr.A.Kalyana Sundaram 
Associate Professor(Entomology), 
Tamil Nadu Agricultural University, Lawley Road 
Coimbatore, Tamil Nadu, - 641003. 

Honorable Member 

Dr.P.Ramachandran 
Director & Head, 
Trichy Institute of Regenerative Medicine, 
Thillai Nagar West,Trichy,TamilNadu, India. 

Honorable Member 

Dr.S.Senthil Murugan 
Assistant Professor, 
Department of Animal Nutrition, College of Veterinary and 
Animal Sciences, Pookode, Wayanad, Kerala, India  

Honorable Member 

Dr.V.Violet Dhayabaran 
Associate Professor ,Department of Chemistry, 
Bishop Heber College (Autonomous), 
Puthur, Tiruchirappalli, Tamil Nadu, India. 

Honorable Member 

Dr.Ananthnag B 
Lecturer, Department of Environmental Science, 
Kuvempu University,Shivamogga, 
Karnataka, India. 

Honorable Member 

Dr.G. Rubalakshmi 
Scientist & Director, GRD Bio Research Centre 
#3/41, Nanbargal Nagar, Muthukalipatty, 
Rasipuram TK, Namakkal DT- 37401. T.N. ,India. 

Honorable Member 

Dr.M.Ramesh 
Professor, 
Department of Biotechnology, Alagappa University, 
Karaikudi-630003,Sivagangai Dt, 
TamilNadu,India. 

Honorable Member 

Dr.S.Ezhil Vendan, 
Scientist, 
Food Protect ants & Infestation Control Department, 
CSIR-Central Food Technological Research Institute, 
Mysore-570 020,Karnataka,India. 

Honorable Member 

Dr.S.Yamini Sudha Lakshmi 
Assistant Professor, 
Department of Medical Biochemistry, 
University of Madras,Taramani Campus, 
Chennai-600113,TamilNadu,India. 



Honorable Member 

Dr.V.L.Madhu Prasad 
Directorate of Extension, 
University of Agricultural Science, 
Hebbal,Bangaluru-560024. 
Karnataka,India. 

Honorable Member 

Dr.T.Shanmugasundaram 
Department of Vegetable Crops, 
Horticultural College and Research Institute, 
Tamil Nadu Agricultural University, Coimbatore-641 003, Tamil 
Nadu,India. 

Honorable Member 

Dr.C.Thamaraiselvi 
Assistant Professor, Dept. of Biotechnology 
Mother Teresa Women’s University 
Kodaikanal-624101,TamilNadu,India. 

Honorable Member 

Dr.R.Selvaraj 
Department of Veterinary 
Physiology,Centre for Laboratory Animal Technology & Research 
(CPCSEA approved), 
Sathyabama University, Chennai – 600 119. 

Honorable Member 

Dr. Hasan S.A. Jawad 
Animal Production Department, 
Agricultural Faculty, 
University of Baghdad, Baghdad, Iraq. 

Honorable Member 

Dr.C.Kathirvelan 
Assistant Professor, 
Department of Animal Nutrition 
Veterinary College and Research Institute, 
Tamil Nadu Veterinary and Animal Sciences University, 
Namakkal -637002. TamilNadu, India. 

Honorable Member 

Dr. John Abraham 
Assistant Professor, 
Department of L.P.M.,College of Veterinary and Animal Sciences, 
Pookode, Wayanad. 673576, Kerala, India 

Honorable Member 

Dr.P.Kavitha 
Assistant Professor, 
Department of Zoology and Biotechnology 
AVVM Sri Pushpam College (Autonomous) 
Poondi,Thanjavur, TamilNadu, India. 

Honorable Member 

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 
 



Honorable Member 

Dr.Ranjith.D 
Assistant Professor, 
Department of Veterinary Pharmacology and Toxicology, College 
of Veterinary and Animal Sciences, Pookode, Wayanad – 673576. 
Kerala, India 

Honorable Member 

Dr.Prantosh  K. Paul 
Assistant Professor, 
Department of Computer & Information Science, 
Raiganj University, Raiganj, 
West Bengal-733 134, India. 

Honorable Member 

Dr. Ajay Anil Gurjar 
Professor & Dean Academics, 
Sipna College of Engineering & Technology, 
Amravati(M.S)- 444606,India. 

Honorable Member 

Dr.V.E.Nethaji Mariappan 
 Scientist"F" 
Centre for Remote Sensing and Geoinformatics 
Sathyabama University,Rajiv Gandhi Road, 
Sholinganallur, Chennai – 600119,Tamil Nadu 

Honorable Member 

Dr.N.Mahesh 
Assistant Professor – III 
Department of Chemistry & Biosciences 
SASTRA University Srinivasa Ramanujan Centre, 
Kumbakonam,Thanjavur Dist, Tamilnadu, INDIA 

Honorable Member 

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

Honorable Member 

Mr.S.M.Prasad 
Assistant Professor, 
Department of Nutrition and Dietetics, 
Sadakathullah Appa College, 
Rahmath Nagar,Tirunelveli-627011. T.N.India 

Honorable Member 

Dr.Prakash.M 
Professor, 
Department of Genetics and Plant Breeding, 
Faculty of Agriculture,Annamalai University, 
Annamalai nagar- 608002.Cuddalore District 

Honorable Member 

Dr.M.N.Harisha 
Guest Lecturer, 
Department of Wildlife and Management, 
Kuvempu University, Jnanasahyadri, 
Shankaraghatta - 577451. Shimoga, Karnataka, India 

Honorable Member 

Mr.Sridhar Ramachandran 
Assistant Professor, 
Department of Biological Science, 
Gojan College of Teacher Education , 
Chennai-600 052, TamilNadu, India 



Honorable Member 
Dr.P.Jeyaseelan 
Department of Agricultural Extension, Faculty of Agriculture, 
Annamalai University, Annamalai Nagar – 608 002, Cuddalore 

Honorable Member 

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

Honorable Member 
Dr.Muthuraman A., 
Senior Lecturerm , Pharmacological unit, AIMST University, 08100 
Bedong, Kedah, Malaysia 

Honorable Member 

Dr.G.Rama Rao 
Principal Scientist &Head,  Dept.of Crop Physiology,  RARS Lam, 
Guntur-522034,  ANGR Agricultural University, 
Andhra Pradesh, India 

Honorable Member 

Dr.Y.V. Krishna Reddy 
Department of Agricultural Engineering, 
Aditya Engineering College, 
Surampalem- 533437, 
East –Godavari, A.P., India 

Honorable Member 

Dr.Pushpa S Murthy 
Senior Scientist, Department of Spice and Flavor Science, AcSIR 
Associate Professor (Biological Sciences), CSIR -   Central Food 
Technological Research Inst. MYSURU, Karnataka, INDIA 

Honorable Member 

Dr.Mathews Plamoottil 
Asst. Professor in Zoology, 
Govt. College Chavara, Kollam, 
Kerala, India 

Honorable Member 

Dr.N.Vijayakumar 
Assistant Professor 
Dept.of Biochemistry & Biotechnology 
Annamalai University, Annamalainagar-608 002, 
Tamilnadu, India. 

Honorable Member 

Dr. E.Emimal Victoria 
Assistant Professor, Department of Zoology 
Sri Meenakshi Govt. Arts College for Women, Madurai, 
TamilNadu, India 

Honorable Member 

Dr.C.Kandeepan 
Asst.Professor and Head, 
PG Department of Zoology, 
A.P.A College of Arts and Culture, 
Palani-624601, Dindigul Dt. Tamil Nadu,India. 



Honorable Member 

Dr.A.Radha 
Assistant Professor, Dept. of Zoology 
Kunthavai Naacchiyar Govt Arts College for Women, 
Thanjavur-7,TamilNadu, India. 

Honorable Member 

Dr.P.Ramachandran 
Director & Head, 
Trichy Institute of Regenerative Medicine, 
Thillai Nagar West,Trichy,Tamil Nadu,India. 

Honorable Member 

Dr.B.Kaleeswaran 
Assistant Professor, 
Dept. of Zoology & Biotechnology, 
A.V.V.M.Sri Pushpam College, 
Poondi, Thanjavur, TamilNadu, India. 

Honorable Member 

Dr.S.Yamini Sudha Lakshmi 
Assistant Professor, 
Department of Medical Biochemistry, 
University of Madras,Taramani Campus, 
Chennai-600113,TamilNadu,India. 

Honorable Member 

Dr.K.Nagarajan 
Associate Professor & Head 
Department of Zoology 
VHN Senthikumara Nadar College, 
Virudhunagar,TamilNadu,India. 

Honorable Member 

Dr.S.Lingathurai 
Assistant Professor, Department of Zoology and Research Centre, 
at Aditanar College of Arts & Science, Virapandianpattinam, 
Tiruchendur - 628 216 Thoothukudi District. 

Honorable Member 

Dr.D.Sivaraman 
Scientist-C 
Department of Pharmacology, 
Sathyabama University, 
Jeppiaar Nagar, Rajiv Gandhi road, 
Chennai- 600 119. TamilNadu, India. 

Honorable Member 

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

Honorable Member 

Dr.S.V.Sai Prasad 
Principal Scientist & Head 
ICAR-IARI, Regional Station, 
Near Agriculture College, 
Indore – 452 001, Madhya Pradesh, India 



Honorable Member 

Subburaj. M 
Authorised Officer, 
Kolkata Seaport, Kolkata International Airport and Haldia port 
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 

Honorable Member 

Dr.Ga.Bakavathiappan 
Associate Professor in Zoology 
SBK College,  Aruppukottai - 626 101, 
TamilNadu, India 
E.Mail: ga.bakavathiappan@gmail.com 

Honorable Member 

Dr.Omkar Prasad Baidya 
Assistant Professor, 
ESI-PGIMSR and ESIC Medical College, 
Joka, Kolkata,West Bengal, India 

Honorable Member 

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 

Honorable Member 

Dr. Horne Iona Averal 
IQAC Coordinator,  Associate Professor 
PG Research Department of Zoology, Holy cross college 
(Autonomous), Trichy. TamilNadu, India. 

Honorable Member 

Dr. S. Thenmozhi 
Assistant Professor (SS & AC) 
Soil Fertility and Irrigation Water Management 
TNAU, Coimbatore, Tamil Nadu, India 

Honorable Member 

Dr. S. Suganya Kanna 
Associate  Professor, (Agricultural Entomology), 
Agricultural College and Research Institute, 
Tamil Nadu Agricultural University. 
Coimbatore, Tamil Nadu, India 

Honorable Member 

Dr.K.Saravanan 
Assistant Professor ,PG & Research Dept. of Zoology, 
Nehru Memorial College (Autonomous), 
Puthanampatti, Tiruchirappalli, 
TamilNadu,India 

Honorable Member 

Dr.C.Ravinder Singh 
Chief Scientist - Tissue Culture & Hydroponics 
AAKASH GREEN RESEARCH PRIVATE LIMITED 
14B/1, Bryant Nagar, 9th Street East Thoothukudi, Tamil Nadu - 
628008, India. 

mailto:ga.bakavathiappan@gmail.com


Honorable Member 

Dr.M.Biruntha 
Assistant Professor, 
Department of Animal Health and Management, 
Alagappa University,Karaikudi, 
TamilNadu,India 

Honorable Member 

Dr.S.Sasikala 
Head&Associate Professor, 
Department of Computer Applications, 
Hindusthan College of Arts and Science, 
Coimbatore - 641 028, Tamilnadu, India. 

Honorable Member 

Dr.Y.V. Krishna Reddy 
Department of Agricultural Engineering, 
Aditya Engineering College, 
Surampalem- 533437, 
East –Godavari, A.P., India 

Honorable Member 

Dr.Manigopa Chakraborty 
Chief Scientist cum University Professor 
Department of Genetics & Plant Breeding, 
Birsa Agricultural University, 
Kanke, Ranchi, Jharkhand – 834006., India. 

Honorable Member 

Dr.Huda Falah Hasan Radi Alqaraghuli 
Assistant Professor, 
College of Veterinary Medicine, 
University of Baghdad,Baghdad, Iraq. 

Honorable Member 

Dr.Arvind Prasad Dwivedi 
Lecturer, 
Department of Biochemistry, 
Govt. Sanjay Gandhi Smriti College, 
Sidhi, Madhya Pradesh, India. 

Honorable Member 

Dr.A.Suganya 
Associate Professor, Department of Agricultural Science, 
Tamil Nadu Agricultural University, 
Coimbatore, Tamil Nadu, India. 

Honorable Member 

Dr.M.Karthikeyan 
Assistant Professor (Plant Pathology) 
Department of Vegetable Crops ,HC&RI 
Tamil Nadu Agricultural University ,Coimbatore 
TamilNadu,India 

Honorable Member 

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 



Honorable Member 

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. 

Honorable Member 

Dr. Saikat Sen 
Dean of Faculty, 
Faculty of Pharmaceutical Sciences 
Assam down town University, 
Panikhaiti, Guwahati, Assam - 781026, India 

Honorable Member 

Dr. P. Chandramani 
Professor, (Agricultural Entomology), 
Agricultural College and Research Institute, 
Tamil Nadu Agricultural University 
Kudumiyanmalai – 622 104. 
Pudukkottai Dist., Tamil Nadu, India 

Honorable Member 

Dr.S.Prema 
Associate Professor of Computer Science, 
Arulmigu arthanareeswarar arts and science college, 
 Tiruchengode, Tamilnadu 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Indian Journal of Natural Sciences (IJONS) 
 

Volume XV (15)                                                                            August  2024 
CODEN: IJONS (85) (2024)                        ISSUE 85                                                           ISSN: 0976 - 0997 

 
S. No. CONTENTS Page No. 

001 An Ayurvedic Management of Amvata: A Case Study 
Shruti C. Kathiriya and Narendra Yadnik 

76106-76112 

002 

Effectiveness of Positional Release Technique Versus Active Release 
Technique along with Conventional Physical Therapy in Subjects with 
Lateral Epicondylitis – A Comparative Study 
Kadime Ch Momin  and Lopa Das PT 

76113-76119 

003 Android Bluetooth Device Control for Industrial Automation 
G. Ravi Kishore, S. Santhi Priya, Sandeep Chilumula and Y Sudha 76120-76123 

004 
A Contribution of Bi-Regular in Bi Near-Ring 
S. Parvathi and Karthikraja. S 76124-76127 

005 
Machine Learning for Optimizing Crop Recommendations: A Comparative 
Approach 
S.Velmurugan, N.Paviyasree, R.Saravanamoorthy and S.Vanjimalar 

76128-76134 

006 
Survey on Entropy based Defense Mechanisms against DDOS Attacks in 
SDN-Cloud Environments with Pox Controller 
P.Janaki and E.Karthikeyan 

76135-76143 

007 
Ethnomedication and Oncology: A Study on the use of Curcumin as a 
Potential Herb for Cancer Treatment 
R. Kumara Sethupathi and G.Vinothkumar 

76144-76147 

008 A Quick Review on Application of TRNSYS to Renewable Energy Systems 
P.Nithish Reddy and T.Ch. Siva Reddy 76148-76155 

009 
A Comprehensive Review of Dolomite Geochemistry and its Geological 
Implications 
M. Prasad, B. Narayana Swamy and B. Pradeep Kumar 

76156-76163 

010 
On  -Continuous Functions and Irresolute Maps in Topological 
Spaces 
S.Pooja, M. Vigneshwaran and L.Vidyarani 

76164-76175 

011 Rejuvenating Effects of Nature on Learners’ Learning and Wellbeing 
Venkataraman .S 

76176-76185 

012 
Comparative Studies of Vermicompost Produced from Cattle Dung and 
Paper Waste Employing Earthworms Varieties 
C.Birundha and N.Uma Maheswari 

76186-76193 

013 Use of Differential Equations for Modelling Cancer Cell Growth 
Hinge Preeti Hanumant and A.J.Khan 76194-76197 

014 

Budding Nutrients in the Leaves of Banana and Giloy for Diabetics 
Evaluation 
Shireen Mahala Tagore, H.Saleem, and Kaleem Jaleeli 
 

76198-76205 

015 
Efficiency of Silicon Solar Cells  
Ashim Kumar Biswas 
 

76206-76210 



016 
A Cutting-Edge Approach to Pest Identification in Precision Agriculture: 
using Deep Learning Models ResNet vs. InceptionV3 
Sridevi R, Helen K.Joy, Shriniha .P .A, Gobi M 

76211-76220 

017 Perfectness of the Clean Graph of a Ring 
S. Jeyamangala Abirami and S. Angelin Kavitha Raj 76221-76225 

018 
Virtual Laboratories as Facilitators of Educational Equity: Empowering 
Educationally Deprived Learners through Technological Innovations 
Sourabh Sharma and J.N. Baliya 

76226-76232 

019 

Exploring Menstrual Management Awareness and Challenges for 
Adolescents with Intellectual Disabilities and Their Mothers/Caregivers: A 
Literature Review 
Parul Bhardwaj and Kavita Mittal 

76233-76240 

020 
Analysis of Network Privacy Security Application Research using Machine 
Learning and its Applications 
Gopinath Gangadhar Patil and P.Priyadarsini 

76241-76247 

021 

Effect of Structured Teaching Programme on Knowledge Regarding 
Methicillin-Resistant Staphylococcus aureus (MRSA) Infections among 
Nursing Students 
Pdianghun Mary Kharkongor and Manashi Sengupta 

76248-76254 

022 
Fake News Detection using Machine Learning 
A.Mekala 76255-76266 

023 
Medical Images De-Noising Using Different Filtering Techniques and Their 
Performance Analysis 
Tanusree Saha and Kumar Vishal 

76267-76277 

024 
Documentation and Associated Traditional Knowledge of Weed Flora in 
Challakere, Karnataka 
Ramesh, B.H 

76278-76292 

025 
Effect of Specific Training Program on Intensity of Pain and Knee Joint 
Function in Recreational Cyclists with Anterior  Knee Pain- A Pilot Study 
Manali Kamleshbhai Shah and Megha S. Sheth 

76293-76298 

026 
Pharmacovigilance in India: Current Context and Future Perspective  
Hamza Ahmed Ibrahim Ahmed, Sravani Jollireddy, Dipak Dnyandeo 
Bharambe  and Mohanraj Rathinavelu 

76299-76309 

027 

Studies on the Phytoplankton Diversity of Selected Ponds in Radhapuram 
Taluk, Tirunelveli District 
Juwairiya Nasreen .J, M.Mathevan Pillai , Ramisha S, Iren Amutha.A and 
Jacklin Jemi R 

76310-76315 

028 
Independent Restrained k Rainbow Domination Number for Degree 
Splitting Graphs 
M. Esakki Dharani, A. Nagarajan and K. Palani 

76316-76322 

029 

Effectiveness of Early Physiotherapy Assisted Mobilization and Flutter 
Device on Pulmonary Functions and Quality of Life in Subjects with Open 
Abdominal Surgery - A Comparative Study 
Khushboo Kashodhan, Didhiti Desai and Bhavana Gadhavi 

76323-76331 

030 

A Topological Control Algorithm for Decision-Making in Complex Material 
Systems 
Harsha .P, Asokan .R, Allwin Sudhakaran and Ashwin Sudhakaran 
 

76332-76342 



031 
A Review on Patru (Poultice) for Eruvaai Mullai Noigal (Anorectal 
Diseases) Mentioned in Siddha Literature 
Sanjana S, Keerthiga .R, Periyasami .D and Mahadevan .M .V 

76343-76350 

032 
Effects of Telerehabilitation on Pain and Physical Function in Patients with 
Knee Osteoarthritis 
Janani Sukumar, Angeline Rajan and P Antony Leo Aseer 

76351-76357 

033 Robust Machine Learning for Anomaly Detection in Cyber Security 
K.Brindha, Jeevan Thomas.D and Prabha Shankar K 76358-76363 

034 
Greenwashing Understanding among Educated Women Consumer and Its 
Impact on their Green Consumption 
Najma P and Munavver Azeem Mullappallykayamkulath 

76364-76372 

035 
Effects of Different Levels of Nutrient Management Practices for Production 
Enhancement on Yield and Economics in Irrigated Transplanted Ragi 
K. Sridevika, V. Imayavaramban and M. Thiruppathi 

76373-76376 

036 
Taylor Series Method for Solving System of Nonhomogeneous Lane-Emden 
Type Equations 
S. Yugesh, N. Annamalai, K. Hariharan and A. Elanthalir 

76377-76385 

037 
Comparative Proximate Analysis of Indian Ragi Food Supplements 
C.Sundareswari, D.N.P.Sudarmani, P. Nithya, and A. Sangareswari 76386-76390 

038 

Comprehensive Approach to Chronic Musculoskeletal Pain Management: 
Integrating Biopsychosocial Principles in Physiotherapy Practice 
Thangamani Ramalingam Alagappan, Sudipta Roy , Niraj Bhansali , Toral 
Bhansali,    Shefali Bodhana   and  Komal Brambhatt 

76391-76399 

039 Genre Classification of English and Tamil Songs using CNN 
Sripriya N1, Divya S, Jerin J and Keerthana K N 76400-76405 

040 
An Economic Analysis of Contract Farming of Cotton Seed Cultivation in 
Tamil Nadu 
A. Durgadevi and M. Rajeswari 

76406-76412 

041 
Non-Pharmacological Management Strategies for Insomnia in Older 
Adults:  A Narrative Review 
Isha Kalyani, Asha Dobariya and Gaurav Patel 

76413-76418 

042 

Analytical Method Development and Validation for the Simultaneous 
Estimation of Sildenafil Citrate and Dapoxetine Hydrochloride in Bulk and 
Pharmaceutical Dosage Forms by RP-HPLC 
Rihana Syed, Venkata Rao Vutla, and Haritha Pavani Kondeti 

76419-76425 

043 

Microplastic and Histopathology Study of Different Fishes Species of River 
Mahanadi Due to Presence of Micro Plastic Pollutants in River Mahanadi 
Cuttack Odisha 
Subhashri Priyadarsini, T. Gayatri and Satya Narayan Sahoo 

76426-76430 

044 
To Study Pulmonary Functions of Street Vegetable Vendors - An 
Observational Study 
Kosha Gor and Hardini Prajapati 

76431-76438 

045 
Weight Loss Strategies for Prevention and Treatment of Diabetes Mellitus 
in Females: A Narrative Review 
Disha Khatri, Asha Dobariya and Gaurav Patel 

76439-76445 

046 
The Enigma of Medication Related Osteonecrosis of the Jaw: A Review 
Isha Singla, Minerva Singh, Sanjeev Kumar, Jitender Kumar and Prabodh 
Pandey 

76446-76458 



047 
Review of Additive Singular in Ternary Semiring 
B. Deepan and S. Anbalagan 76459-76467 

048 

Formation and Engineering of Vanadium Pentoxide Nanoparticles by SDS 
Surfactant and their Structural, Optical, Morphological, and Antimicrobial 
Behaviours 
A.Remila and V.Shally 

76468-76477 

049 

Simultaneous Estimation of Silymarin and Berberine in Marketed Herbal 
Formulation by UV Spectroscopy 
Vijaya Vichare, Nilu Choudhary, Purva Yelwande, Vaishnavi Ithape, 
S.N.Dhole 

76478-76487 

050 
Size-Biased Juchez Distribution with its Properties and Applications of Real 
Life Datasets 
M. Subhashree and C. Subramanian 

76488-76497 

051 
A Comparative Study on Antimicrobial, Anticancer Effect of Phyto Lipids 
and miRNA Extracted from Alpinia calcarata 
S.Kavitha Bagya, Aishwarya. B and Aswini M 

76498-76507 

052 A Review: Modeling Wildfire Risk using GIS Technology 
Yara EzAl Deen Sultan, Kanni Raj Arumugam Pillai and Archana Sharma 

76508-76515 

053 

Using a Pi-Fuzzy Controller and a Three-Phase Three-Level AC/DC 
Converter, Electric Vehicle to Power Grid Integration 
P.Mallikarjun, Vankardara Sampath Kumar, Kallem Shravani, Sukanth .T, 
V. Srinivasa Chary, Ravinder Gandasiri, M. Kondalu 

76516-76523 

054 
Detection of Diabetes Mellitius using Soft Voting Ensemble Machine 
Learning Algorithm 
Prosanjeet J. Sarkar and Santosh Pawar 

76524-76531 

055 

Unveiling Cognitive Shifts: A Comparative Analysis of Selective Attention 
across Generations 
Nidasanametla Sai Vamshee, Vishvas Gowda, Sangeetha.S.R and 
Patteswari Duraisamy 

76532-76541 

056 

Developed a Hybrid Fast Correlation-based Feature Selection with 
Improved Weighed Particle Swarm Optimization to Predict and Classify 
Heart Disease at an Early Stage 
L.Jaya Singh Dhas, T. Velumani, Murugan R, A.R. Deepa and C. Jaspin Jeba 
Sheela 

76542-76550 

057 
Solid Waste Management for Societal and Environmental Betterment in 
India 
Madhuri S Bhagat 

76551-76564 

058 

Phytochemical Profiling and Mosquito Larvicidal Potential of Selected 
Pteridophytes of Kerala, India 
Thekkekara Suresh Gayathri, Kalathil Sethumadhavan Abhilash, V. Akhil, 
Ansiya .K.A, Aparna .C, Sruthi .S, Swetha Unnikrishnan .O, Alex Philip 
Alen and Lakshmanan Leeja 
 

76565-76571 

059 

Exploring the Landscape of Machine Learning: Challenges and 
Applications – A Comprehensive Review 
Vanjimalar.S, Velmurugan.S, L. Kathirvelkumaran, Subramanian.K, 
Angel.S and B.Satheesh Kumar 
 

76572-76578 



060 
Degree Based Chemical Bonding Topological Descriptors in 
Ophthalmology via Lucky Index 
R. Revathy and S.Divya 

76579-76583 

061 
Effect of Hammett Substituent Constants on Spectral Frequencies of Bio 
Sulfonyl Formamidines 
A. Malar Retna, I. Muthuvel, V. Usha and G. Thirunarayanan 

76584-76590 

062 
Formulation and Evaluation of Poly Herbal Hand wash 
Niranjan Babu M, Sanjeeva Kumar Avvari, Chandra Sekhar R, Udaya Sree 
B, Bhavana P, Harshitha S, Rajesh P and Vijay Bhaskar Reddy SK 

76591-76599 

063 

Genetic Algorithm (GA) based Layered Recurrent Neural Network and 
Improved Cuckoo Search Optimization (GALRNN – ICSO) Technique in 
Dysarthria Speech Disorder Recognition 
Usha.M 

76600-76605 

064 
Semilunar Flap Reconstruction: A Case Report with Comprehensive CTG 
and PRF Utilization 
G.Vishnu Varthan, J.Bhuvaneswarri and Anitha Balaji 

76606-76611 

 
065 

Image Captioning Model using Image Classification 
Hardik K Patel and Jagdishkumar M Rathod 

76612-76618 

066 
Influence of Inorganic and Organic Nutrients on Growth and Yield of China 
Aster [Callistephus chinensis (L.) Nees] cv. Kamini 
G. Nithish Kumar and R. Sendhilnathan 

76619-76625 

067 
Eco-Friendly Synthesis of Magnesium Oxide Nanoparticles using Crocus 
sativus Extraction and their Antioxidant and Antibacterial Activity 
S.K.Subhashini and M.Fernandus Durai 

76626-76633 

068 
The Perception of Non-Prime Pseudo Intrinsic on Bi-Magic Interval Valued 
Fuzzy Graphs 
V.Revathi and N.Premalatha  

76634-76640 

069 
Virechana Therapy as an Alternative Approach for Reducing Oxidative 
Stress: A Comprehensive Review 
Manjusha Sonpipare and Pradnya Dandekar 

76641-76648 

070 
Heart Guard: A Smart Approach to Detective Cardiovascular Conditions 
using Machine Learning 
P. Lakshmipriyaa and M. Aathithyan 

76649-76653 

071 

Impact of Tannery Effluents on Zooplankton in Urban Ecosystems through 
Heavy Metal Analysis and Physiochemical Profiling: A Case Study Along 
the Adyar River, Chennai, India 
Sangeetha M, Deshpranav, S.Malathy  and Sivachandran .R 

76654-76666 

072 

A Survey-based Study Evaluating Covid-19 Knowledge and Awareness 
among the Indian Population 
Pankaj Ritwal, Bhupender Yadav, Jaiveer Yadav, Omkar Shetty, Sumit 
Singh Phukela2 and Pooja Yadav 

76667-76676 

073 
Ground Water Quality Assessment for Sustainable Drinking and Irrigation 
in Krishnarajapete, Mandya District using GIS 
Shashi Kumar .C and Nagaraju .D 

76677-76689 

074 

Growth and Yield Analysis of Kasuri Methi (Trigonella corniculata L.) under 
Multiple Organic Manure Module 
Anil Kumar Saxena, Suneeta Singh  and Nabam Rupa 
 

76690-76697 



075 
Physico-Chemical and Chemical Properties of Organically Amended Soil 
S.Pushpa, F.Jeyamangalam and H. Johnson Jeyakumar 76698-76701 

076 Overview and Applications of Amylase 
Kesha Khanpara, Meet Patel, Shyam Kanasagara and Riteshkumar Arya 

76702-76708 

077 
An Ecocritical Study of Human-Nature Dualism in Anuradha Roy’s An 
Atlas of Impossible Longing 
Arunya S and V. Vinod Kumar 

76709-76713 

078 
Effects of MHD and Viscous Heat Generation in Esterification 
K.Vijayalakshmi, Umadevi Raju, Munirathinam Gomathi and Sumathy 
Rangabashyam 

76714-76722 

079 

Anti-Inflammatory Activity and Analgesic Activity of Traditional Herbo-
Mineral Preparation Saara Lavana Parpam (SLP) 
Sheela .G, M. SrSakthi Logisha , G.Nivetha, V.Subha, K.Karpagavalli and 
K.Thirugnanam 

76723-76728 

080 
Removal of Lead and Cytotoxicity Studies of Synthesized Cerium Oxide 
Nanoparticles using Tea Waste Extract 
A. Arunkumar and K. Sheela 

76729-76735 

081 
An Efficient Connected Dominating Set based Routing Scheme in Ad Hoc 
Wireless Networks 
R. Jothiraj  and B. Chandralekha 

76736-76744 

082 

AI-Powered Insights: Unraveling Consumer Adoption Trends in 
Renewable Energy Technologies, with a Focus on Solar Panels and 
Alternative Electricity Sources 
Kavitha Muthukumaran,  Vani Hariharanath  and  K.Usha 

76745-76751 

083 
Global Outreach Research Activities and Changing Trends in Pediatric 
Obstructive Sleep Apnea. A Bibliometric Analysis 
Gowri Swaminatham Pendyala, Amit Mani  and  Sourabh Ramesh Joshi 

76752-76761 

084 Bio-Pharmacokinetics of Nicotine: A Brief Review 
Subhankari Prasad Chakraborty 

76762-76769 

085 
Application of Borda Ranking Method based on Pentapartitioned 
Neutrosophic Sets 
S.Jackson and Sivasankar J 

76770-76776 

086 
Revolutionizing Pharmaceutical Manufacturing: Advancements in 
Liquisolid System and their Diverse Applications 
Shaik Nuzhath 

76777-76761 

087 Bio-Pharmacokinetics of Nicotine: A Brief Review 
Subhankari Prasad Chakraborty 76762-76796 

088 
Artificial Intelligence Revolutionizing Financial Markets: An Investigative 
Study 
V Jhansi, Kavitha  Muthukumaran  and  Preetha 

76797-76802 

089 

Crystalline Chronicles : Navigating the Wonders and Worries of Plant 
Calcium Oxalate - A Review 
Zakir Hussain Malik, Reyaz Ahamad Mir, Mohammad Suhann Dar and 
R.Somasundaram 

76803-76814 

090 

A Case Report for the Management of Madhumega viranam (Diabetic Ulcer) 
with Siddha Drug Chitramoola Kuligai 
S.M. Chitra 
 

76815-76820 



091 
Towards High Gain Multi-Level Inverter Design for PV Systems 
P. Sarala, Mythili Narapati  and M. Kondalu 76821-76826 

092 
Effect of Heat Treatment on Physicochemical and Drug Release Properties 
of Soluble Starch 
Saptarshi Samajdar  and Sneha Roy 

76827-76837 

093 
A Statistical Review of the Environmental and Social Impacts of Climate 
Change in the Indian Context 
Jenni K. Alex, Dino Mathew  and Arunkumar T.A 

76838-76848 

094 A Review on Pharmacology of Cinnamon Bark 
U.Sivagamasundari, Snigdha Podder  and Rupsa Roy 76849-76852 

095 
Neuromarketing with AI: A Way to Delve into the Consumer's 
Subconscious Mind 
Jasmine V.M and Adithya K.V 

76853-76857 

096 
Effect of Web Spacing on Balance and Functional Reach Test in Post Stroke - 
An Experimental Study 
Kinjal Sonera,  Chaitali Shah and Bhavana Gadhavi 

76858-76862 

097 
Biosurfactant-Assisted Bioremediation: A Sustainable Strategy to Revitalize 
Contaminated Agricultural Soils  
Fahima Majeed, Kiruthika. P, Lavanya. S  and Karthik Sundaram. S 

76863-76874 

098 

Evolution of Non-Alcoholic Fatty Liver Disease (NAFLD): Nutritional 
Management and Dietary Strategies for the Prevention and Treatment of 
NAFLD 
M.Harinivashini and K. Anusuya Devi 

76875-76883 

099 
A Value Chain analysis of Banana and its Value added Products in 
Tiruchirappalli District 
K.Sita Devi, Saranya C  and C. Prabakar 

76884-76891 

100 
Multicriteria Decision Making in Performance Evaluation of an Irrigation 
System 
A. Rajkumar, R.Archana and V.Bharathi 

76892-76902 

101 
Enlightening the Role of Varicose Veins Management in the Case of Knee 
Osteoarthritis: Case Study  
Pratik A. Gohil and Anjali P. Gohil 

76903-76906 

102 

Optimized Ofloxacin Tablet Formulation for Enhanced Floating Drug 
Delivery: A Full Factorial Design 
M.Mahesh, Aditya Shivanand Hiremath, Greeshma. S. Habbu, Sumitradevi 
Choudhary, Hiremath S P, Agadi HiremathViswanatha Swamy   and 
Harish K H 

76907-76916 

103 Fish Diversity and Distribution Patterns in Bharathapuzha River, Kerala 
Sunil Kumar .P and Prasanth .C .B 76917-76924 

104 

Molecular Mechanism of Herbal Root Canal Irrigants in Periapical Tissue 
Healing in Pediatric Dental Patients 
Sourabh Ramesh Joshi, S Sruthi, Viddyasagar Prabhakar Mopagar and 
Neeta Padmawar 

76925-76934 

105 

Effect of Pilates Exercises, Yogic Practices and Combined Pilates Exercises 
and Yogic Practices on Selected Physiological Variables among College 
Female Students  
K. Aruna and I. John Parthiban 
 

76935-76941 



106 
Effect of Mindfulness Meditation on Psychological Well-Being of Students 
Enrolled in NIT Srinagar Garhwal, Uttarakhand  
Digvijay Singh Bhandari and Manju Khanduri Pandey 

76942-76948 

107 e-Connectedness on P-Cubic Topological Spaces  
B. Vijayalakshmi, M. Muthukaliammal and G. Saravanakumar 76949-76956 

108 
g – Inverses of Interval Incline Matrices 
P.Ramasamy and S. Anbalagan 76957-76967 

109 Deepfake Face Classification using Deep learning 
D. Kanchana and Auxilia M 

76968-76972 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Editorial… 
The state of Kerala is the largest tourist destination in India. Due to the rains that fall here during the seasons, 
the hilly places, rivers, and estuaries become places of natural beauty. India has two biodiversity hotspots in 
the world, namely the Western Ghats and the Eastern Ghats. The Western Ghats, which stretch across six 
states from Gujarat to Tamil Nadu, have many rare creatures and amazing birds. It is also the birthplace of 
many perennial rivers of life. The central government formed a committee in 2014 to protect this ecological 
zone with an area of about 56,825 square kilometers and issued a report. Most of the places in the Western 
Ghats region that add beauty to beauty are tourist destinations. The people of Kerala depend on the Western 
Ghats for their livelihood, and these hills have been identified as highly vulnerable areas prone to landslides. 13 
villages in Wayanad district in these hilly areas were hit by massive landslides in the early hours of Tuesday, 
July 30, 2024, due to incessant rain. More than 350 (approx.) people were killed in three successive landslides 
within three hours. Thousands have been saved from injuries. Also, the main bridge connecting Suralmala, 
Attamala, Mundakkai, and Anartham villages collapsed. The central and state governments are taking various 
initiatives to provide comfort to the rural hill dwellers of Wayanad who are losing their livelihoods. A landslide 
is a mass movement of rock, soil, and silt. These mature for a long time and then suddenly move from top to 
bottom due to continuous rains. Landslides are caused by gravity when piles of rock and soil debris 
accumulate, and heavy rains that lead to soil saturation also cause erosion at the base of the slope, science says. 
It is the roots of the trees that make the mountains beautiful and hold the soil and rock together to prevent 
landslides. But in the villages that have become tourist destinations, the buildings have been cut down and the 
trees have been built for modern conveniences. Landslides are classified into four main types based on their 
movement: falls, overturns, slides, and flows. All these are dangerous. Considered one of the most populous 
Indian states, Kerala has 14.5% of its land area vulnerable to floods. And it fits in seismic zone 3. Also, the 
most severe lightning strikes occur in the months of April, May, October, and November in this state. The 
state of Kerala has been identified as a region prone to landslides. In the west, about 8% of the area is covered 
by the Western Ghats. Rainfall in Kerala is about 3000 mm per year. In some cases, it exceeds 5500 mm. It is 
worth noting that 2018 saw 24% more rainfall than normal. The first officially recorded flood in Kerala 
occurred in 1881. The oldest known landslide occurred on October 4, 1882. The current landslide damage 
value is higher than the 2018 landslide damage in Wayanad. Mainly, the economic sector and the agricultural 
sector have suffered irreparable losses. The state government and various organizations have appealed to the 
central government to declare this a national calamity. It is significant that the UN Climate Change 
Committee indicated in its report three years ago that such natural calamities are likely to occur in Kerala. 
Likewise, the Kerala government should set up a comprehensive committee to examine the important points of 
biodiversity scientist Madhav Gadgil's report. In any case, it is the innocent public who ultimately suffers. 
And there is an urgent need to lay down a comprehensive, workable plan to avoid economic loss due to such 
natural calamities. This incident shows that man is still lagging behind in predicting natural calamities like 
rain, flood, storm, earthquake, and landslide. Strict legal norms should be laid down for establishing tourist 
spots in high mountain areas, and these areas should be kept under full surveillance. It is also necessary to set 
up high-level teams of geological surveyors and set up research laboratories with advanced tools to detect the 
impacts in advance with community awareness. On behalf of IJONS, we offer our deepest condolences and 
tearful tributes to the people who lost their lives and belongings in this landslide. Many sincere thanks to all 
the soldiers, social workers, medical teams, environmentalists, government employees, youth organizations 
who are on the rescue mission in the field. Let's love nature! Let's protect nature! Let's live in harmony 
with nature! 
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