
Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

1Pagewww .nssresearchjournal.com



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

2Pagewww .nssresearchjournal.com

Index
01. Index ........................................................................................................................................................ 02

02. Regional Editor Board  / Editorial Advisory Board ............................................................................ 08/09

03. Referee Board ......................................................................................................................................... 10

04. Spokesperson ......................................................................................................................................... 12

05. Ecologies of Hunger and Human Survival: An Ecocritical S tudy of Climate Change ...................... 14
and Nutritional Insecurity in The Grapes of W rath (Shivashree Chail)

06. Medicinal application of bark and leaf of Rosewood (Dalbergia sissoo): A brief study .................. 21
(Dr. Akhilesh Chandra V erma)

07. Brand Affinity among Generation Z Consumers: A Pilot S tudy .......................................................... 26
(Perugu Sai V ijetha, Pallavi Sajanapwar)

08. Stronger Than S tereotypes: W omen Redefining S port s (Prof. Mamt a) ............................................. 30

09. Black Datura ( Datura metel): A Brief S tudy of It s Leaves (Dr . Akhilesh Chandra V erma) ................ 33

10. od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ g_m`m{OZ H{$ ]rM gß]ßY:$EH$ _Zm{d°kmoZH$ odõ{fU (S>m∞. odZ{Vm) ............. 38

11. Hw$ßVH$ VWm ^m{OH•$V dH´$m{oŒmOrodV_≤ (S>m∞. [r.Eg. ]K{b) ................................................................... 42

12. ^maVr †̀ kmZ† [aß[am† Edß† O°Z† Xe©Z : EH$† A‹``Z (††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††††oda{›– _wd{b†) ....................................................... 44

13. AmoXdmgr g_wXm` H$r [maß[naH$ Am°fYr` [’oV`m± Edß ^maVr` AW©Ï`dÒWm [a CZH$m ‡^md (S>m∞. gwÎVmZ _m{a{) ..... 47

14. amZrI{V H{$ ‡_wI [`©Q>Z ÒWb Edß Xe©Zr` ÒWb (amZr H$m _°XmZ) H$m [na—Ì` (S>m∞. b˙_r X{dr) ................. 52

15. Measuring Consumer Accept ance and Patronage in the Sharing Economy: ................................... 55
A Pilot S tudy (Sharvari Ratnakar , Pallavi Sajanapwar)

16. Phytochemical Profiling and Anti-Osteoarthritic Potential of Selected Indian Medicinal ................ 60
Plants: An In V itro Evaluation (Dr . Ragini Sikarwar)

17. _‹`‡X{e am¡` _{ß OZOmoV`m{ß H{$ H$Î`mU _{ß emgH$r` `m{OZmAm{ß H$m ‡^md (OJXre CBH{$) ............................ 66

18. Comparative Antimicrobial Activity of In Vivo and In Vitro-Derived T issues of ................................ 71
Pterocarpus marsupium Roxb. Against Selected Bacterial Pathogens (Dr . Garima Moitra)

19. 21dt gXr _{ß _‹` [yd© Eoe`m _{ß gD$Xr Aa] Am°a B©amZ H{$ gß]ßY:$ ‡_wI _hmeo∫$`m{ß, hm∞_y©O ÒQ≠>{Q> Am°a ............... 77
BÚmBb H{$ ode{f gßX ©̂ _{ß (gwXr[ o]∂S>bm, gßXr[ o]∂S>bm)

20. Comparative  Evaluation  of  Free  Radical  Scavenging  Activity  of ................................................ 80
Pterocarpus  marsupium  Roxb. (Dr. Garima Moitra)

21. Tribal Resist ance and Anti-Colonial Movement s in Chhattisgarh: A Historical S tudy ..................... 85
(Dr. Abhishek V erma)

22. [aß[am g{ ‡_mU VH$:$ MmVw_m©g Im⁄ Edß [d©-[aß[amAm{ß H$m ^maVr` kmZ ‡Umbr Am°a d°kmoZH$ [na‡{̇ ` .............. 87
g{ d°MmnaH$ odõ{fU (S>m∞. Xr[m Om{er)

23. amOÒWmZ _{ß bHw$bre H$r _yoV©̀ m±: [wamVmoŒdH$ gm˙`m{ß H{$ AmYma [a EH$ [wZ_y©Î`mßH$Z (bobV YmH$S) .................. 96>



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

3Pagewww .nssresearchjournal.com



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

4Pagewww .nssresearchjournal.com



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

5Pagewww .nssresearchjournal.com



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

6Pagewww .nssresearchjournal.com



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

7Pagewww .nssresearchjournal.com



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

8Pagewww .nssresearchjournal.com

Regional Editor Board  - International & National

1. Dr. Manisha Thakur - Fulton College, Arizona S tate University , America .
2. Mr. Ashok Kumar - Employbility Operations Manager , Action T raining Centre Lt d. London,  U.K.

3. Ass. Prof. Beciu Silviu - Vice Dean (Management) Agriculture & Rural Development, UASVM,

Bucharest, Romania.
4. Mr. Khgendra Prasad Subedi - Senior Psychologist , Public Service Commission, Central Office,

Anamnagar , Kathmandu, Nep al.

5. Prof. Dr . G.C. Khimesara - Former Princip al, Govt. PG College, Mandsaur (M.P .) India
6. Prof. Dr . Pramod Kr . Raghav - Research Guide, Jyoti V idhyapeeth W omen University , Jaipur (Raj.) India

7. Prof. Dr . Anoop Vyas - Former Dean , Commerce, Devi Ahilya University , Indore  (India ) India

8. Prof. Dr . P.P. Pandey - Dean, Commerce, Avadesh Prat apsingh University , Rewa (M.P.) India
9. Prof. Dr . Sanjay Bhayani - HOD, Business Management Deptt., Saurashtra University , Rajkot (Guj.) India

10. Prof. Dr . Pratap Rao Kadam - HOD, Commerce, Govt. Girls PG College, Khandwa (M.P .) India

11. Prof. Dr . B.S. Jhare - Professor , Commerce Deptt., Shri Shivaji College, Akola (M h.) India
12. Prof. Dr . Sanjay Khare - Prof ., Sociology , Govt. Auto . Girls PG Excellence College, Sagar (M.P .) India

13. Prof. Dr . R.P. Upadhayay - Exam Controller , Govt. Kamlaraje Girls Auto. PG College, Gwalior (M.P .) India

14. Prof. Dr . Pradeep K r. Sharma - Professor , Govt. Hamidia Arts & Commerce College, Bhop al (M.P.) India
15. Prof. Akhilesh Jadhav - Prof., Physics, Govt. J. Yoganandan Chattisgarh College, Raipur (C .G.) India

16. Prof. Dr . Kamal Jain - Prof., Commerce, Govt. PG College, K hargon e (M.P.) India
17. Prof. Dr . D.L. Khadse - Prof., Commerce, Dhanvate National College, Nagpur (Maharastra) India

18. Prof. Dr .Vandna Jain - Prof., Hindi, Govt. Kalidas Girls College, Ujjain (M.P .) India

19. Prof. Dr . Hardayal Ahirwar - Prof., Economics , Govt. PG College, Shahdol (M.P .) India
20. Prof. Dr . Sharda Trivedi - Retd. Professor , Home Science, Indore (M.P .) India

21. Prof. Dr . Usha Shrivast av - HOD, Hindi Deptt., Acharya Institute of Graduate S tudy , Soldevanali,

 Bengaluru  (Karnat aka) India
22. Prof. Dr . G. P.  Dawre - Professor , Commerce, Govt. College, Badwah (M.P .) India

23. Prof. Dr . H.K. Chouarsiya - Prof., Bot any, T.N.V. College, Bhagalpur (Bihar) India

24. Prof. Dr . Vivek Patel - Prof., Commerce, Govt. Shaheed Kedarnath College, Mauganj  (M.P.) India
25. Prof. Dr . Dinesh Kr . Chaudhary - Prof., Commerce, Rajmat a Sindhiya Govt. Girls College, Chhindwara (M.P .) India

26. Prof. Dr . P.K. Mishra - Prof., Zoological, Govt. PG College, Betul (M.P .) India

27. Prof. Dr . Jitendra K. Sharma - Prof., Commerce, Maharishi Dayanand Uni. Centre, Palwal (Haryana) India
28. Prof. Dr . R. K. Gaut am - Prof ., Govt. Manjkuwar Bai  Arts & Commerce College, Jabalpur  (M.P.) India

29. Prof. Dr . Gayatri V ajpai - Professor , Hindi, Govt. Maharaja Autonomus College, Chhatt arpur (M.P.) India

30. Prof. Dr . Avinash Shendare - HOD, Pragati Arts & Commerce College, Dombivali, Mumbai (M h.) India
31. Prof. Dr . J.C. Mehta - Fr. HOD, Research Centre, Commerce, Devi Ahilya Uni., Indore (M.P .) India

32. Prof. Dr . B.S. Makkad - HOD, Research Centre Commerce, V ikram University , Ujjain (M.P.) India

33. Prof. Dr . P.P. Mishra - HOD, Maths, Chattrasal Govt. PG College, Panna (M.P .) India
34. Prof. Dr . Sunil Kumar Sikarwar - Professor , Chemistry , Govt. PG College, Jhabua (M.P .) India

35. Prof. Dr . K.L. Sahu - Professor , History , Govt. PG College, Narsinghpur (M.P .) India

36. Prof. Dr . Malini Johnson - Professor , Bot any, Govt. PG College, Mahu (M.P .) India
37. Prof. Dr . Ravi Gaur - Asso. Professor , Mathematics, Gujarat University , Ahmedabad (Gujarat) India

38. Prof. Dr . Vishal Purohit - M.L.B. Govt. Girls PG College, Kila Miadan, Indore (M.P.) India



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

9Pagewww .nssresearchjournal.com

1. Prof. Dr . Narendra Shrivast av - Scientist , ISRO, Bengaluru (Karnat aka) India

2. Prof. Dr . Aditya Lunawat - Director , Swami V ivekanand Career Guidance deptt. M.P . Higher

Education, M.P . Govt., Bhop al (M.P.) India

3. Prof. Dr . Sanjay Jain - O.S.D., Additional Director Office, Bhop al (M.P.) India

4. Prof. Dr S.K. Joshi - Former Princip al, Govt. Art s & Science College, Ratlam (M.P .) India

5. Prof. Dr . J.P.N. Pandey - Fr. Princip al, Govt. Auto.Girls P .G. Excellence College, Sagar (M.P .) India

6. Prof. Dr . Sumitra W askel - Princip al, Govt. Girls P .G. College, Moti T abela, Indore (M.P .) India

7. Prof. Dr . P.R. Chandelkar - Princip al, Govt. Girls P .G. College, Chhindwara (M.P .) India

8. Prof. Dr . Mangal Mishra - Princip al, Shri Cloth Market, Girls Commerce College, Indore (M.P .) India

9. Prof. Dr . R.K. Bhatt - Former Princip al, Govt. Girls College, Narsinghpur (M.P .) India

10. Prof. Dr . Ashok V erma - Former HOD, Commerce (Dean) Devi Ahilya University , Indore (M.P.) India

11. Prof. Dr . Rakesh Dhand - HOD, Student W elfare Deptt., V ikram University , Ujjain (M.P.) India

12. Prof. Dr . Anil Shivani - HOD, Commerce /Management, Govt. Hamidiya Arts And Commerce

Degree College, Bhop al (M.P.) India

13. Prof. Dr . PadamSingh Patel - HOD, Commerce Deptt., Govt. College, Mahid pur (M.P.) India

14. Prof. Dr . Manju Dubey - HOD (Dean), Home Science Deptt. Jiwaji University , Gwalior (M.P .) India

15. Prof. Dr . A.K. Choudhary - Professor , Psychology , Govt. Meera Girls College, Udiapur (Raj.) India

16. Prof. Dr . T. M. Khan - Princip al, Govt. College, Dhamnod, Distt. Dhar (M.P .) India

17. Prof. Dr . Pradeep Singh Rao - Princip al, Govt. College, Sailana, Distt. Ratlam (M.P .) India

18. Prof. Dr . K.K. Shrivast ava - Professor , Eco., V ijaya Raje Govt. Girls P .G. College, Gwalior (M.P .) India

19. Prof. Dr . Kant a Alawa - Professor , Pol. Sci., S.B.N.Govt. P .G. College, Badwani (M.P .) India

20. Prof. Dr . S.C. Jain - Professor , Commerce, Govt. P .G. College, Jhabua (M.P .) India

21. Prof. Dr . Kishan Yadav - Asso. Professor , Research Centre Bundelkhand College, Jhasi (U.P .) India

22. Prof. Dr . B.R. Nalwaya - Chairman,Commerce Deptt.,V ikram University , Ujjain (M.P.) India

23. Prof. Dr . Purshott am Gaut am - Dean, Commerce Deptt.,Devi Ahilya University , Indore (M.P.) India

24. Prof. Dr . Natwarlal Gupt a - HOD, Commerce Deptt.,Devi Ahilya University , Indore (M.P.) India

25. Prof. Dr . S.C. Mehta - Former , Professor/HOD, Govt. Bhagat Singh P .G. College, Jaora (M.P .) India

26. Prof. Dr . A. K. Pandey - HOD, Economics Deptt., Govt. Girls College, Satna (M.P .)

Editorial Advisory Board, INDIA



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

10Pagewww .nssresearchjournal.com

Referee Board

Maths - (1) Prof. Dr . V.K. Gupt a, Director V edic Maths - Research Centre, Ujjain (M.P .)
Physics - (1) Prof. Dr . R.C. Dixit, Govt. Holkar Science College, Indore (M.P .)

(2) Prof. Dr . Neeraj Dubey , Govt. Art s & Commerce College, Sagar (M.P .)
Computer Science - (1) Prof. Dr . Umesh Kr . Singh, HOD, Computer S tudy Centre, V ikram University ,  Ujjain (M.P.)
Chemistry - (1) Prof. Dr . Manmeet Kaur Makkad, Govt. Kalidas Girls College,Ujjain (M.P .)
Botany - (1) Prof. Dr . Suchit a Jain, Govt. Girls P .G. College, Kot a (Raj.)

(2) Prof. Dr . Akhilesh Aayachi, Govt. Adarsh Science College, Jabalpur (M.P .)
(3) Prof. Dr . Jolly Garg,HOD, D.A.K. P .G. College, Moradabad (U.P .)

Life Science - (1) Prof. Dr . Manjulat a Sharma, M.S.J. Govt. College, Bharatpur (Raj.)
- (2) Prof. Dr . Amrit a Khatri, Mat a Jijabai Govt. Girls P .G. College, Moti T abela, Indore (M.P .)

Statitics - (1) Prof. Dr . Ramesh Pandya, Govt. Art s - Commerce College, Ratlam (M.P .)
Milit ary Science - (1) Prof. Dr . Kailash T yagi, Govt. Motilal Science College, Bhop al (M.P.)
Biology - (1) Dr. Kanchan Dhingara, Govt. M.H. Home Science College, Jabalpur (M.P .)
Geology - (1) Prof. Dr . R.S. Raghuvanshi, Govt. Motilal Science College, Bhop al (M.P.)

(2) Prof. Dr . Suyesh Kumar , Govt. Adarsh College, Gwalior (M.P .)
Medical Science - (1) Dr.H.G. Varudhkar , R.D. Gardi Medical College, Ujjain (M.P .)
Microbiology Sci. - (1) Anurag D. Zaveri, Biocare Research (I) Pvt. Lt d., Ahmedabad (Gujarat)

***** Commerce *****
Commerece - (1) Prof. Dr . P.K. Jain, Govt. Hamidia College, Bhop al (M.P.)

(2) Prof. Dr . Shailendra Bharal, Govt. Kalidas Girls College, Ujjain (M.P .)
(3) Prof. Dr . Laxman Parwal, Govt. Commerce College, Ratlam (M.P .)
(4) Prof. Naresh Kumar , NSCBM Govt. College, Hamirpur (H.P .)

                               ***** Management *****
Management - (1) Prof. Dr . Anand T iwari, Govt. Autonomus PG Girls Excellence College, Sagar (M.P .)
Human Resources - (1) Prof. Dr . Harwinder Soni, Pacific Business School, Udaipur (Raj.)
Business Admin .  - (1) Prof. Dr . Kapildev Sharma, Govt. Girls P .G. College, Kot a (Raj.)

(2) Dr. Kuldeep Agnihotri, Modern Group of Institutions, Indore (M.P .)
                                      ***** Law *****

Law - (1) Prof. Dr . S.N. Sharma, Princip al, Govt. Madhav Law College, Ujjain (M.P .)
(2) Prof. Dr . Narendra Kumar Jain, Princip al, Shri Jawaharlal Nehru PG Law College,

Mandsaur (M.P .)
(3) Prof. Lok Narayan Mishra, Govt. Law College, Rewa (M.P .)
(4) Dr. Bijay Kumar Yadav, Om Sterling Global University , Hisar (Haryana)

                                     ***** Art s *****
Economics - (1) Prof. Dr . P.C. Ranka, Sri Sit aram Jaju Govt. Girls P .G. College, Neemuch (M.P .)

(2) Prof. Dr . J.P. Mishra, Govt. Maharaja Autonomus College, Chhatt arpur (M.P.)
(3) Prof. Dr . Anjana Jain, M.L.B. Govt. Girls P .G. College, Kila Maidan, Indore (M.P .)
(4) Prof. Rakesh Kumar Gupt a, Dr. C.V. Raman  University , Kot a, Bilaspur (C.G .)

Political Science - (1) Prof. Dr . Ravindra Sohoni, Govt. P .G. College, Mandsaur (M.P .)
(2) Prof. Dr . Anil Jain, Govt. Girls College, Ratlam (M.P .)
(3) Prof. Dr . Sulekha Mishra, Mankuwar Bai Govt. Arts & Commerce College, Jabalpur (M.P .)

Philosophy - (1) Prof. Dr . Hemant Namdev , Govt. Madhav  Art s, Commerce & Law College, Ujjain (M.P .)
Sociology - (1) Prof. Dr . Uma Lavania, Govt. Girls College, Bina (M.P .)

(2) Prof. Dr . H.L. Phulvare, Govt. P .G. College, Dhar (M.P .)
(3) Prof. Dr . Indira Burman, Govt. Home Science College, Hoshangabad (M.P .)



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

11Pagewww .nssresearchjournal.com

Hindi - (1) Prof. Dr . Vandana Agnihotri, Chairperson, Devi Ahilya University , Indore (M.P.)
(2) Prof. Dr . Kala Joshi , ABV Govt. Arts & Commerce College, Indore (M.P .)
(3) Prof. Dr . Chanda Talera Jain, M.J.B. Govt. Girls P .G. College,  Indore (M.P.)
(4) Prof. Dr . Amit Shukla, Govt. Thakur Ranmat singh College, Rewa (M.P .)
(5) Prof. Dr . Anchal Shrivast ava, Dr. C.V. Raman University , Kot a, Bilaspur (C.G .)

English - (1) Prof. Dr . Ajay Bhargava, Govt. College, Badnagar (M.P .)
(2) Prof. Dr . Manjari Agnihotri, Govt. Girls College, Sehore (M.P .)

Sanskrit - (1) Prof. Dr . Bhawana Srivast ava, Govt. Autonomus Maharani Laxmibai Girls P .G. College,
Bhop al (M.P.)

(2) Prof. Dr . Balkrishan Prajap ati, Govt. P .G. College, Ganjbasauda, Distt. V idisha (M.P .)
History - (1) Prof. Dr . Naveen Gidiyan, Govt. Autonomus Girls P .G. Excellence College, Sagar (M.P .)
Geography - (1) Prof. Dr . Rajendra Srivast ava, Govt. College, Pipliya Mandi, Distt. Mandsaur (M.P .)

(2) Prof. Kajol Moitra, Dr . C.V. Raman University , Bilaspur (C.G .)
Psychology - (1) Prof. Dr . Kamna Verma, Princip al, Govt. Rajmat a Sindhiya Girls P .G. College,

Chhindwara (M.P .)
(2) Prof. Dr . Saroj Kothari, Govt. Maharani Laxmibai Girls P .G. College, Indore (M.P .)

Drawing - (1) Prof. Dr . Alp ana Upadhyay , Govt. Madhav Art s-Commerce-Law College. Ujjain (M.P .)
(2) Prof. Dr . Rekha Srivast ava, Maharani Laxmibai Govt. Girls P .G. College, Bhop al (M.P.)
(3) Prof. Dr . Yatindera Mahobe, Govt. Girls College, Narsinghpur (M.P .)

Music/Dance - (1) Prof. Dr . Bhawana Grover (Kathak),Swami V ivekanand Subharti University , Meerut (U.P.)
(2) Prof. Dr . Srip ad Aronkar , Rajmat a Sindhiya Govt. Girls College, Chhindwara (M.P .)

                           ***** Home Science *****
Diet/Nutrition - (1) Prof.Dr . Pragati Desai, Govt. Maharani Laxmibai Girls P .G. College, Indore (M.P .)
Science (2) Prof. Madhu Goyal, Swami Keshavanand Home Science College, Bikaner (Raj.)

(3) Prof. Dr . Sandhya V erma, Govt. Art s & Commerce College, Raipur (Chhattisgarh)
Human - (1) Prof. Dr . Meenakshi Mathur , HOD, Jainarayan V yas University , Jodhpur (Raj.)
Development (2) Prof. Dr . Abha T iwari, HOD, Research Centre, Rani Durgawati University , Jabalpur (M.P .)
Family Resource - (1) Prof. Dr . Manju Sharma, Mat a Jijabai Govt. Girls P .G. College, Moti T abela,
Management Indore (M.P.)

(2) Prof. Dr . Namrat a Arora, V ansthali V idhyapeeth (Raj.)
                              ***** Education *****

Education - (1) Prof. Dr . Manorama Mathur , Mahindra College of Education, Bangluru (Karnat aka)
(2) Prof. Dr . N.M.G. Mathur , Princip al/Dean, Pacific EducationCollege, Udaipur (Raj.)
(3) Prof. Dr . Neena Aneja, Princip al, A.S. College Of Education, Khanna (Punjab)
(4) Prof. Dr . Satish Gill, Shiv College of Education,T igaon, Faridabad (Haryana)
(5) Prof. Dr . Mahesh Kumar Muchhal, Digambar Jain (P .G.) College, Baraut (U.P .)

                               ***** Architecture *****
Architecture - (1) Prof. Kiran P . Shindey , Princip al,School of Architecture,IPS Academy , Indore (M.P.)
                                                                         ***** Physical Education *****
Physical Education   - (1) Prof. Dr . Joginder Singh, Physical Education, Pacific University , Udaipur (Raj.)

(2) Dr. Ramneek Jain, Associate Professor , Madhav University , Pindwara (Raj.)
(3) Dr. Seema Gurjar , Associate Professor , Pacific University , Udaipur (Raj.)

                            ***** Library Science *****
Library Science - (1) Dr. Anil Sirothia, Govt. Maharaja College, Chhatt arpur (M.P.)



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

12Pagewww .nssresearchjournal.com

Spokesperson's

1. Prof. Dr . Davendra Rathore - Govt. P.G. College, Neemuch (M.P .)
2. Prof. Smt. V ijaya W adhwa - Govt. Girls P .G. College, Neemuch (M.P .)
3. Dr. Surendra Shakt awat - Gyanodaya Institute of Management - T echnology , Neemuch (M.P.)
4. Prof. Dr . Devilal Ahir - Govt. College, Jawad, Distt. Neemuch (M.P .)
5. Shri Ashish Dwivedi - Govt. College, Manasa, Distt. Neemuch (M.P .)
6. Prof. Manoj Mahajan - Govt. College, Sonkach, Distt. Dewas (M.P .)
7. Shri Umesh Sharma - Shree Sarvodaya Institute Of Professional S tudies, Sarwaniya

Maharaj, Jawad, Distt. Neemuch (M.P .)
8. Prof. Dr . S.P. Panwar - Govt. P.G. College, Mandsaur (M.P .)
9. Prof. Dr . Puralal Patidar - Govt. Girls College, Mandsaur (M.P .)
10. Prof. Dr . Kshitij Purohit - Jain Art s, Commerce & Science College, Mandsaur (M.P .)
11. Prof. Dr . N.K. Patidar - Govt. College, Pipliyamandi, Distt. Mandsaur (M.P .)
12. Prof. Dr . Y.K. Mishra - Govt. Arts & Commerce College, Ratlam (M.P .)
13. Prof. Dr . Suresh Kat aria - Govt. Girls College, Ratlam (M.P .)
14. Prof. Dr . Abhay Pathak - Govt. Commerce College, Ratlam (M.P .)
15. Prof. Dr . Malsingh Chouhan - Govt. College, Sailana, Distt. Ratlam (M.P .)
16. Prof. Dr . Gendalal Chouhan - Govt. V ikram College, Khachrod, Distt. Ujjain (M.P .)
17. Prof. Dr . Prabhakar Mishra - Govt. College, Mahid pur , Distt. Ujjain (M.P .)
18. Prof. Dr . Prakash Kumar Jain - Govt. Madhav Art s, Commerce & Law College, Ujjain (M.P .)
19. Prof. Dr . Kamla Chauhan - Govt. Kalidas Girls College, Ujjain (M.P .)
20. Prof. Abha Dixit - Govt. Girls P .G. College, Ujjain (M.P .)
21. Prof. Dr . Pankaj Maheshwari - Govt. College, T arana, Distt. Ujjain (M.P .)
22. Prof. Dr . D.C. Rathi - Swami V ivekanand Career Gudiance Deptt., Higher Education Deptt.,

M.P. Govt., Indore (M.P .)
23. Prof. Dr . Anit a Gagrade - Govt. Holkar Science College, Indore (M.P .)
24. Prof. Dr . Sanjay Pandit - Govt. M.J.B. Girls P .G. College, Moti T abela, Indore (M.P .)
25. Prof.Dr . Rambabu Gupt a - Govt. Arts & Commerce College, Indore (M.P .)
26. Prof. Dr . Anjana Saxena - Govt. Maharani Laxmibai Girls P .G. College, Indore (M.P .)
27. Prof. Dr . Sonali Nargunde - Journalism & Mass Comm .Research Centre, D.A.V .V., Indore (M.P.)
28. Prof. Dr . Bharti Joshi - Life Education Dep artment, Devi Ahilya University , Indore (M.P.)
29. Prof. Dr . M.D. Somani - Govt. M.J.B. Girls P .G. College, Moti T abela, Indore (M.P .)
30. Prof. Dr . Priti Bhatt - Govt. N.S.P. Science College, Indore (M.P .)
31. Prof. Dr . Sanjay Prasad - Govt. College, Sanwer , Distt. Indore (M.P .)
32. Prof. Dr . Meena Matkar - Suganidevi Girls College, Indore (M.P .)
33. Prof. Dr . Mohan W askel - Govt. College, Thandla Distt. Jhabua (M.P .)
34. Prof. Dr . Nitin Sahariya - Govt. College, Kotma Distt. Anooppur (M.P .)
35. Prof. Dr . Manju Rajoriya - Govt. Girls College, Dewas (M.P .)
36. Prof. Dr . Shahjad Qureshi - Govt. New Arts & Science College, Mundi, Distt. Khandwa (M.P .)
37. Prof. Dr . Shail Bala Sanghi - Maharani Lakshmibai Govt. Girls P .G. College, Bhop al (M.P.)
38. Prof. Dr . Praveen Ojha - Shri Bhagwat Sahay Govt. P .G. College, Gwalior (M.P .)
39. Prof. Dr . Omprakash Sharma - Govt. P.G. College, Sheopur (M.P .)
40. Prof. Dr . S.K. Shrivast ava - Govt. V ijayaraje Girls P .G. College, Gwalior (M.P .)
41. Prof. Dr . Anoop Moghe - Govt. Kamlaraje Girls P .G. College, Gwalior (M.P .)
42. Prof. Dr . Hemlata Chouhan - Govt. College, Badnagar (M.P .)
43. Prof. Dr . Maheshchandra Gupt a - Govt. P.G. College, Khargone (M.P .)
44. Prof. Dr . Mangla Thakur - Govt. P.G. College, Badhwah, Distt. Khargone (M.P .)
45. Prof. Dr . K.R. Kumhekar - Govt College, Sanawad, Distt. Khargone(M.P .)



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

13Pagewww .nssresearchjournal.com

46. Prof. Dr . R.K. Yadav - Govt. Girls College, Khargone (M.P .)
47. Prof. Dr . Asha Sakhi Gupt a - Govt. P.G. College, Badwani (M.P .)
48. Prof. Dr . Hemsingh Mandloi - Govt. P.G. College, Dhar (M.P .)
49. Prof. Dr .  Prabha Pandey - Govt. P.G. College, Mehar , Distt. Satna (M.P .)
50. Prof. Dr . Rajesh Kumar - Govt. College, Amarp atan, Distt. Satna (M.P .)
51. Prof. Dr . Ravendra singh Pate l - Govt. P.G. College, Satna (M.P .)
52. Prof. Dr . Manoharlal Gupt a - Govt. P.G. College, Rajgarh, Biora (M.P .)
53. Prof. Dr . Madhusudan Prakash - Govt. College, Ganjbasauda, Distt. V idisha (M.P .)
54. Prof. Dr . Yuwraj Shirvat ava - Dr. C.V. Raman Univeristy , Bilaspur (C.G .)
55. Prof. Dr . Sunil V ajpai - Govt. T ilak P.G. College, Katni (M.P .)
56. Prof. Dr . B.S. Sisodiya - Govt. P.G. College, Dhar (M.P
57. Prof. Dr . Shashi Prabha Jain - Govt. P.G. College, Agar-Malwa (M.P .)
58. Prof. Dr . Niyaz Ansari - Govt. Aadarsh College, Umaria (M.P .)
59. Prof. Dr . ArjunSingh Baghel - Govt. College, Harda (M.P .)
60. Dr. Suresh Kumar V imal - Govt. College, Bansadehi, Distt. Betul (M.P .)
61. Prof. Dr . Amar Chand Jain - Govt. Arts & Commerce College, Sagar (M.P .)
62. Prof. Dr . Rashmi Dubey - Govt. Autonomus Girls P .G. Excellence College, Sagar (M.P .)
63. Prof. Dr . A.K. Jain - Govt. P.G. College, Bina, Distt. Sagar (M.P .)
64. Prof. Dr . Sandhya T ikekar - Govt. Girls College, Bina, Distt. Sagar (M.P .)
65. Prof. Dr . Rajiv Sharma - Govt. Narmada P .G. College, Hoshangabad (M.P .)
66. Prof. Dr . Rashmi Srivast ava - Govt. Home Science College, Hoshangabad (M.P .)
67. Prof. Dr . Laxmikant Chandela - Govt. Autonomus P .G. College, Chhindwara (M.P .)
68. Prof. Dr . Balram Singotiya - Govt. College, Saunsar , Distt. Chhindwara (M.P .)
69. Prof. Dr . Vimmi Bahel - Govt. College, Kalapip al, Distt. Shajapur (M.P .)
70. Dr. Aprajit a Bhargava - R.D.Public School, Betul (M.P)
71. Prof. Dr . Meenu  Gajala Khan - Govt. College, Maksi, Distt. Shajap aur (M.P.)
72. Prof. Dr . Pallavi Mishra - Govt. College, Mauganj Distt. Rewa (M.P .)
73. Prof. Dr . N.P. Sharma - Govt. College, Datia (M.P .)
74. Prof. Dr . Jaya Sharma - Govt. Girls College, Sehore (M.P .)
75. Prof. Dr . Sunil Somwanshi - Govt. College, Nep anagar , Distt. Burhanpur (M.P .)
76. Prof. Dr . Ishrat Khan - Govt. College, Raisen (M.P .)
77. Prof. Dr . Kamlesh Singh Negi - Govt. P.G. College, Sehore (M.P .)
78. Prof. Dr . Bhawana Thakur - Govt. College, Rehati, Distt. Sehore (M.P .)
79. Prof. Dr . Keshavmani Sharma - Pandit Balkrishan Sharma New Govt. College, Shajapur (M.P .)
80. Prof. Dr . Renu Rajesh - Govt. Nehru Leading College ,Ashok Nagar (M.P .)
81. Prof. Dr . Avinash Dubey - Govt. P.G. College, Khandwa (M.P .)
82. Prof. Dr . V.K. Dixit - Chhatrasal Govt. P .G. College, Panna (M.P .)
83. Prof. Dr . Ram Awdesh Sharma - M.J.S. Govt. P.G. College, Bhind (M.P .)
84. Prof. Dr . Manoj Kr . Agnihotri - Sarojini Naidu Govt. Girls P .G. College, Bhop al (M.P.)
85. Prof. Dr . Sameer Kr . Shukla - Govt. Chandra V ijay College, Dhindori (M.P .)
86. Prof. Dr . Anoop Parsai - Govt. J. Yoganand Chattisgarh P .G. College, Raipur (Chattisgarh )
87. Prof. Dr . Anil Kumar Jain - Vardhaman Mahavir Open University , Kot a (Rajasthan)
88. Prof. Dr . Kavit a Bhadiriya - Govt. Girls College, Barwani (M.P .)
89. Prof. Dr . Archana V ishith - Govt. Rajrishi College, Alwar (Rajasthan)
90. Prof. Dr . Kalpana Parikh - S.S.G. Parikh P.G. College, Udaipur (Rajasthan)
91. Prof. Dr . Gajendra Siroha - Pacific University , Udaipur (Rajasthan)
92. Prof. Dr . Krishna Pensia - Harish Anjana College, Chhotisadri, Distt. Prat apgarh (Rajasthan)
93. Prof. Dr . Pradeep Singh - Central University Haryana, Mahendragarh (Haryana)
94. Prof. Dr . Smriti Agarwal - Research Consult ant, New Delhi



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

14Pagewww .nssresearchjournal.com

Abstract: Climate change and nutritional insecurity have become major concerns in the contemporary world.
Environmental degradation, drought, soil erosion, and ecological imbalance have severely affected agricultural
productivity and human survival across societies. Literature has always reflected the sufferings, struggles, and realities
of human life, and many literary works portray the deep relationship between nature and human existence. John
Steinbeck’s The Grapes of Wrath is one such remarkable novel which presents the tragic consequences of ecological
destruction and hunger upon poor agrarian communities during the Dust Bowl period of the 1930s in America. The
novel depicts how environmental catastrophe compels people to leave their homeland and migrate in search of food,
shelter, and survival. Steinbeck realistically portrays the pain, displacement, poverty, starvation, and exploitation faced
by migrant laborers whose lives are shattered due to climatic and economic crisis. The novel further exposes the
unequal distribution of food resources, capitalist exploitation, and the commodification of agricultural production where
abundance exists alongside hunger and deprivation. Through the suffering of the Joad family and other displaced
communities, Steinbeck presents the harsh realities of nutritional insecurity and ecological collapse. This paper attempts
to analyze The Grapes of Wrath from an ecocritical perspective and examines how the novel foregrounds climate
crisis, human displacement, hunger, and the fragility of survival in a rapidly deteriorating ecological world.
Keywords: Climate Change; Nutritional Insecurity, Environmental Degradation, Human Survival, Hunger, Food Security,
Migration, Agrarian Crisis.

Ecologies of Hunger and Human Survival: An
Ecocritical Study of Climate Change and Nutritional

Insecurity in The Grapes of Wrath

Introduction and Main Thrust: Climate change has
emerged as one of the greatest challenges confronting
human civilization in the modern age. It has not only altered
the ecological balance of the planet but has also profoundly
affected agriculture, food production, public health,
migration, and the overall sustainability of human life. The
increasing incidence of droughts, floods, rising
temperatures, soil degradation, desertification, and erratic
rainfall has disrupted agricultural systems throughout the
world, thereby threatening nutritional security for millions
of people. Consequently, climate change can no longer be
understood merely as an environmental concern; rather, it
has evolved into a multidimensional humanitarian crisis
encompassing ecological, economic, social, and political
dimensions. Among its most devastating consequences is
the growing inability of vulnerable communities to secure
adequate food for survival, resulting in hunger, malnutrition,
forced migration, and the gradual erosion of human dignity.
These concerns have increasingly attracted the attention
of scholars belonging to diverse disciplines, including literary
studies, where literature serves as a powerful medium for
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representing the lived realities of ecological crises and their
human consequences.

Ecocriticism, as an important branch of literary
criticism, examines the relationship between literature and
the physical environment by exploring how literary texts
represent ecological degradation, environmental ethics, and
the interconnectedness of nature and humanity. John
Steinbeck’s The Grapes of Wrath occupies a significant
position within this discourse because it presents one of
the earliest literary explorations of environmental
catastrophe and its direct impact upon food security and
human survival. Set against the historical background of
the Dust Bowl and the Great Depression during the 1930s,
the novel portrays the tragic experiences of farming
communities whose lives are shattered by prolonged
drought, ecological destruction, displacement, poverty, and
hunger. The present paper attempts to examine how
Steinbeck transforms this historical catastrophe into a
universal narrative of climate change and nutritional
insecurity. It argues that the novel anticipates contemporary
ecological debates by demonstrating that the destruction
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of nature inevitably leads to the destruction of human
livelihood, food systems, and social justice.The
environmental catastrophe portrayed in The Grapes of
Wrath gradually develops into a crisis of human
displacement, demonstrating that ecological destruction
rarely remains confined to the physical environment alone.
Once the fertility of the land disappears, the possibility of
sustaining human life upon it also diminishes. Steinbeck
carefully illustrates that the failure of crops, the drying of
the soil, and the relentless dust storms ultimately force
thousands of farming families to abandon the homes where
generations had lived with dignity and self-respect. Thus,
the Dust Bowl does not merely destroy agricultural fields; it
uproots an entire civilization that had grown around the land.
The novel therefore anticipates one of the most significant
concerns of the present century, namely climate-induced
migration, where environmental degradation compels
people to leave their native places in search of food,
livelihood, and survival.

The history of the Dust Bowl remains one of the darkest
chapters in the environmental history of the United States.
The prolonged drought during the early 1930s, coupled with
excessive ploughing and the overexploitation of fertile
grasslands, transformed vast agricultural regions into barren
landscapes. The fertile topsoil was carried away by violent
winds, leaving behind fields that could no longer sustain
cultivation. Thousands of tenant farmers found themselves
incapable of producing even the minimum quantity of food
necessary for survival. Consequently, the ecological crisis
assumed the dimensions of a humanitarian disaster.
Families that had cultivated the land for decades were
suddenly deprived of both livelihood and nourishment. It is
against this historical background that Steinbeck constructs
the tragic experiences of the Joad family, thereby
transforming a particular historical event into a universal
narrative of environmental suffering and human
resilience.The migration of the Joad family from Oklahoma
to California occupies a central position within the novel
because it symbolizes the desperate search for food,
employment, and a dignified existence. Carrying only a few
personal belongings upon an overloaded truck, they
undertake a long and uncertain journey along Route 66
with the hope that California would provide opportunities
denied to them by the devastated lands of Oklahoma.
However, Steinbeck repeatedly reminds the reader that this
migration is not born out of ambition or adventure but out
of absolute necessity. Environmental destruction has
deprived them of the basic means of survival, leaving
migration as their only possible alternative. In this sense,
the Joad family represents thousands of anonymous
farming families whose displacement was determined not
by personal choice but by ecological collapse.The journey
itself becomes an extension of their suffering. Throughout
their travel, the migrants encounter exhaustion, illness,
uncertainty, and the constant fear of hunger. Food becomes

increasingly scarce as the little savings carried by the
families gradually disappear. The elderly, the women, and
the children suffer the greatest hardships because
inadequate nutrition weakens their physical strength and
exposes them to disease. Steinbeck presents these
experiences with remarkable realism, demonstrating that
climate-induced migration inevitably produces nutritional
insecurity. Once people lose access to their own agricultural
land, they become dependent upon uncertain wages,
temporary employment, and unpredictable food supplies.
Thus, the destruction of ecology gradually transforms into
the destruction of food security.Steinbeck also portrays the
emotional consequences of displacement with profound
sensitivity. The migrants do not merely leave behind their
houses and farms; they are compelled to abandon
memories, traditions, social relationships, and the emotional
security associated with their homeland. Older members
of the family repeatedly look back with grief towards the
land that had nourished generations of their ancestors. Their
separation from the soil signifies the loss of identity itself.
The younger generation attempts to adjust to the changing
circumstances, yet uncertainty overshadows every
expectation of the future. Through these experiences,
Steinbeck illustrates that environmental degradation affects
not only material existence but also the psychological and
cultural foundations of human life.

The climate-induced displacement portrayed in The
Grapes of Wrath bears remarkable resemblance to the
environmental crises confronting the contemporary world.
Rising sea levels, prolonged droughts, desertification,
floods, and extreme climatic events continue to displace
millions of people across different regions of the globe. The
expression “climate refugee,” widely employed in present
environmental discourse, finds one of its earliest literary
representations in Steinbeck’s migrant families. Long before
climate change became an established field of academic
inquiry, Steinbeck recognized that ecological imbalance
possesses the power to transform self-reliant agricultural
communities into displaced populations struggling for the
most fundamental necessities of life. His vision therefore
transcends the historical limits of the Dust Bowl and
acquires universal significance.As the migrants finally
approach California, they imagine that the fertile valleys
overflowing with orchards and agricultural abundance would
free them from the sufferings of hunger and deprivation.
Nevertheless, the reality awaiting them proves far more
complex and devastating than their expectations. The
collapse of agriculture in Oklahoma has indeed ended their
relationship with the land, but another crisis now begins to
unfold, where the struggle for employment, fair wages, and
adequate nourishment becomes inseparable from the larger
question of human survival. It is at this stage that the novel
shifts its attention from environmental displacement to the
gradual collapse of agrarian livelihoods under the combined
forces of ecological destruction and capitalist exploitation,
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a dimension that further intensifies the crisis of nutritional
insecurity and forms the next important concern of the
present study.

The collapse of agrarian livelihoods occupies a
significant place in The Grapes of Wrath because it reveals
that environmental degradation extends far beyond the
destruction of the physical landscape. The loss of fertile
land inevitably results in the loss of employment, economic
independence, and nutritional security. Steinbeck
demonstrates that for the tenant farmers of Oklahoma,
agriculture was not merely an occupation but a complete
way of life. Their social identity, cultural traditions, economic
stability, and emotional attachment were deeply rooted in
the land they cultivated. Consequently, when prolonged
drought and relentless dust storms rendered the fields
barren, the farmers lost not only their crops but also the
very foundation upon which their existence had been built.
The ecological crisis therefore assumed the dimensions of
an economic and humanitarian catastrophe, making hunger
and poverty unavoidable consequences of environmental
collapse.The livelihood of the Joad family depended entirely
upon the productivity of their farmland. Like countless other
tenant farmers, they cultivated crops not only to earn their
living but also to provide food for their own families. The
failure of agriculture immediately destroyed this self-
sufficiency. Steinbeck repeatedly suggests that when the
land ceases to produce, the farmer is deprived of both
dignity and survival. The exhausted soil could no longer
nourish the seeds entrusted to it, and the repeated failure
of harvests gradually transformed hope into despair.
Families that had once depended upon their own labour
for sustenance suddenly found themselves without
employment, without food, and without any certainty
regarding the future. The intimate relationship between
ecological stability and nutritional security thus becomes
one of the central concerns of the novel.Steinbeck further
intensifies this tragedy through his powerful portrayal of
mechanized capitalism. The banks and large agricultural
corporations seize the lands of the tenant farmers and
replace human labour with tractors. The tractor appears in
the novel almost as an inhuman mechanical force that
destroys not only houses and fields but also centuries of
rural tradition. The machine does not recognize memory,
emotion, or belonging; it merely follows the logic of
economic profit. Homes that had witnessed generations of
family life are reduced to ruins within a matter of hours. In
one of the most moving episodes, the displaced farmers
stand helplessly as tractors level their homes and erase
every visible trace of their existence.

Through such scenes Steinbeck criticizes an economic
system that values machinery and profit above human life,
thereby transforming environmental disaster into social
injustice.The eviction of farming communities also creates
a profound crisis of food security. Before their displacement,
the tenant farmers possessed at least a limited degree of

control over their food resources. They cultivated crops,
maintained small livestock, and relied upon the mutual
support of neighbouring families during difficult times.
Although poverty existed, complete dependence upon
external markets had not yet emerged. However, after losing
their land, these families became entirely dependent upon
uncertain wages and commercial food systems. Their ability
to obtain food was no longer determined by agricultural
production but by fluctuating labour opportunities and
exploitative economic conditions. Steinbeck thereby
exposes the fragile relationship between land ownership
and nutritional security, illustrating that those who lose
control over the means of food production inevitably become
vulnerable to hunger and malnutrition.The arrival of the
migrants in California does not bring the relief they had
imagined. Instead, they encounter thousands of other
displaced families competing for the same seasonal
agricultural work. The excessive supply of labour enables
employers to reduce wages to such an extent that even
continuous physical labour fails to provide sufficient income
for basic survival. Steinbeck repeatedly emphasizes the
painful irony that those who harvest fruits, vegetables, and
cotton remain incapable of purchasing adequate food for
themselves. Their labour enriches landowners, yet their own
children continue to suffer from hunger and weakness. The
novel therefore exposes the contradiction inherent within
an economic system where food is produced in abundance
while the producers themselves remain nutritionally
insecure.The decline of agrarian livelihoods also destroys
the social cohesion that had once characterized rural
communities. Mutual cooperation gradually gives way to
competition because every family struggles for the limited
employment available. The fear of unemployment compels
workers to accept lower wages, longer working hours, and
increasingly inhuman conditions. Steinbeck demonstrates
that environmental degradation thus initiates a vicious cycle
in which ecological collapse produces economic insecurity,
economic insecurity intensifies social exploitation, and
exploitation ultimately deepens nutritional deprivation.
Hunger ceases to be merely the consequence of failed
crops; it becomes the product of an unjust economic order
that exploits human desperation.

The relevance of Steinbeck’s observations extends far
beyond the historical context of the Dust Bowl. Even in the
contemporary world, climate change continues to threaten
agricultural livelihoods through prolonged droughts, floods,
rising temperatures, and declining soil fertility. Across Asia,
Africa, and several developing regions, farming
communities continue to experience indebtedness, crop
failure, migration, and nutritional insecurity due to
environmental instability.

Thus, The Grapes of Wrath anticipates many of the
ecological and humanitarian challenges confronting the
modern world. Steinbeck reminds his readers that the
destruction of agriculture is never merely an economic loss;
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it is the beginning of a much deeper crisis affecting food,
health, dignity, and the very continuity of human
civilization.However, the collapse of agrarian livelihoods
represents only one dimension of the larger humanitarian
tragedy portrayed in the novel. As unemployment increases
and wages continue to decline, the migrant families
gradually encounter the harsh realities of persistent hunger,
starvation, and malnutrition. Steinbeck now shifts his
attention from the destruction of livelihoods to the bodily
and emotional consequences of nutritional insecurity,
revealing how the absence of adequate food gradually
undermines not only physical health but also hope, dignity,
and the fundamental instinct for survival.The experience
of hunger occupies a central position in The Grapes of
Wrath because it represents the most immediate and painful
consequence of environmental degradation and economic
exploitation. Steinbeck demonstrates that climate-induced
disasters do not merely destroy crops and livelihoods; they
gradually deprive individuals of the most fundamental
necessity of life—food. The migrants who leave Oklahoma
in search of survival soon discover that displacement has
not liberated them from suffering but has instead exposed
them to another form of deprivation where every meal
becomes uncertain. Hunger therefore emerges not as an
isolated physical condition but as a social, economic, and
moral crisis that gradually consumes the lives of the
displaced farming communities. Steinbeck’s portrayal of
starvation transforms the novel into a powerful testimony
of the intimate relationship between climate change,
nutritional insecurity, and human survival.After abandoning
their farms, the migrant families lose the ability to cultivate
their own food. Earlier, despite poverty and economic
hardship, the land had provided them with at least the
possibility of subsistence. Their small harvests, livestock,
and community support enabled them to survive difficult
seasons. Once displaced, however, they become entirely
dependent upon seasonal employment and uncertain
wages. Throughout their journey to California, Steinbeck
repeatedly describes families carefully rationing the little
food they possess, fully aware that they have no certainty
regarding their next meal. Bread, potatoes, beans, and
whatever inexpensive provisions they can obtain become
the principal means of survival. Such food may prevent
immediate starvation, yet it remains grossly inadequate to
satisfy the nutritional requirements of growing children,
elderly people, and labourers engaged in physically
demanding work.

Thus, environmental displacement gradually develops
into a crisis of nutritional deprivation.The suffering of
children occupies a particularly significant place within
Steinbeck’s narrative. Their weak bodies, exhausted faces,
and silent endurance become symbols of a society that
has failed to protect its most vulnerable members. Steinbeck
repeatedly portrays children watching food with longing,
waiting patiently while their parents struggle to provide even

the smallest portions. The emotional intensity of these
scenes lies not merely in the depiction of physical hunger
but in the helplessness experienced by parents who are
unable to fulfil their most basic responsibility of feeding their
children. Ma Joad, with extraordinary courage and
determination, constantly attempts to preserve the unity of
the family despite diminishing food supplies. She often
distributes food equally among family members, concealing
her own anxieties behind an appearance of strength.
Through her character, Steinbeck illustrates that maternal
sacrifice becomes one of the few remaining forms of
resistance against the destructive forces of poverty and
hunger.The arrival of the migrants in California introduces
another tragic irony that strengthens Steinbeck’s critique
of nutritional injustice. California is portrayed as a land
blessed with fertile valleys, flourishing orchards, and
abundant agricultural production. Fruits, vegetables, grapes,
peaches, oranges, and cotton grow in remarkable quantities
across the countryside. Yet those who harvest these crops
remain themselves hungry. The migrants spend long hours
working in the fields under difficult conditions, but their
wages remain insufficient to purchase the very food they
help produce.

Steinbeck thereby exposes one of the greatest
contradictions within modern economic systems:
abundance does not necessarily guarantee food security.
The existence of food alone cannot eliminate hunger when
access to that food is determined by wealth, ownership,
and economic power. Nutritional insecurity therefore
emerges not simply from environmental scarcity but from
unequal social arrangements governing the distribution of
resources.This contradiction reaches its most disturbing
expression when Steinbeck describes the deliberate
destruction of surplus agricultural produce. The novel
records how oranges are sprayed with kerosene, potatoes
are thrown into rivers, and fruits are destroyed to prevent
falling market prices. These episodes constitute some of
the most memorable passages in the novel because they
reveal the moral bankruptcy of a society that permits edible
food to be wasted while thousands of children and labourers
suffer from starvation. Steinbeck condemns an economic
order that places commercial profit above human life. Food,
which should symbolize nourishment, compassion, and
collective survival, is transformed into a commodity whose
value is measured only by financial gain. The destruction
of food amidst widespread hunger becomes a powerful
symbol of social injustice and ethical failure.Steinbeck
further demonstrates that hunger gradually erodes human
dignity. Starvation compels individuals to accept humiliating
conditions that they would otherwise reject. Migrants wait
anxiously for temporary employment, tolerate insults from
employers, endure degrading living conditions, and
suppress their grievances because survival depends upon
securing even the smallest amount of income. Parents
silently reduce their own meals so that their children may
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eat. Elderly members willingly sacrifice their portions,
believing that younger generations possess a greater
chance of survival. Such moments reveal that nutritional
insecurity affects not only the body but also the emotional
and psychological well-being of individuals. Hunger
transforms ordinary acts of eating into painful reminders of
inequality, vulnerability, and human dependence.The issues
raised by Steinbeck continue to possess profound
contemporary relevance. Despite remarkable technological
progress and increasing global food production, millions of
people across the world continue to experience hunger and
malnutrition. Climate change has intensified droughts,
floods, and agricultural instability, while poverty and unequal
access to resources continue to prevent vulnerable
communities from obtaining adequate nutrition. Steinbeck’s
observations therefore extend far beyond the historical
circumstances of the 1930s. They compel readers to
recognize that nutritional insecurity remains one of
humanity’s greatest challenges, demanding not only
environmental conservation but also social justice and
equitable access to food.As the novel progresses, Steinbeck
deepens this criticism by exposing the capitalist structures
that transform food into a market commodity and agricultural
labour into a source of exploitation. The humanitarian crisis
created by climate change is therefore intensified by
economic systems that privilege profit over human welfare.
It is this intersection of capitalism, labour exploitation, and
food injustice that constitutes the next significant dimension
of the present study and further reveals the ecological vision
underlying The Grapes of Wrath.

The humanitarian crisis portrayed in The Grapes of
Wrath cannot be understood solely through the lens of
environmental degradation because Steinbeck repeatedly
demonstrates that ecological disasters become far more
destructive when combined with economic exploitation.
While climate change and the Dust Bowl initiate the collapse
of agricultural life, it is the capitalist structure of society that
perpetuates hunger, inequality, and nutritional insecurity.
Steinbeck suggests that nature alone is not responsible for
human suffering; rather, social and economic institutions
intensify the consequences of ecological crises by
transforming food, labour, and even human existence into
commodities governed by the logic of profit. Thus, the novel
presents a comprehensive critique of a system in which
economic interests triumph over humanitarian values.One
of the most powerful dimensions of Steinbeck’s social
criticism is his portrayal of food as a commercial commodity
rather than a universal human necessity. Throughout the
novel, agricultural abundance exists alongside widespread
starvation, creating one of the most disturbing paradoxes
in modern literature. California’s fertile valleys produce
enormous quantities of fruits, vegetables, and grains
capable of feeding thousands of people. Nevertheless, the
migrant workers who cultivate and harvest these crops
remain unable to secure sufficient food for themselves or

their families. Steinbeck repeatedly emphasizes that hunger
does not arise because food is unavailable but because
access to food is controlled by economic power.
Consequently, nutritional insecurity becomes a social
injustice rather than merely an environmental
consequence.The novelist presents this contradiction most
forcefully through the deliberate destruction of surplus food.
Fruits are burned, potatoes are discarded into rivers, and
oranges are rendered inedible by the application of
kerosene so that market prices may remain stable. These
scenes represent not merely economic practices but moral
tragedies. Steinbeck expresses profound indignation at a
civilization capable of destroying nourishment while innocent
children endure starvation. Such actions expose the ethical
bankruptcy of a profit-oriented society in which commercial
calculations assume greater importance than human
survival. The destruction of food amidst widespread hunger
becomes a symbol of the commodification of life itself,
revealing the extent to which capitalism has alienated
humanity from the principles of compassion and collective
responsibility.Parallel to this commodification of food is the
systematic exploitation of agricultural labour. The migrant
workers arrive in California with the hope of rebuilding their
lives through honest labour, yet they soon discover that
their desperation has become an opportunity for
exploitation. Landowners intentionally recruit far more
workers than necessary, creating intense competition
among the migrants. Since thousands of hungry families
compete for limited employment, wages are continuously
reduced. Steinbeck demonstrates that starvation itself
becomes an instrument through which employers maintain
economic control. A hungry worker cannot negotiate fair
wages because survival demands immediate employment.
Thus, climate-induced displacement produces a labour
force whose vulnerability is exploited by those who possess
economic power.The Joad family repeatedly encounters
these harsh realities. Despite working tirelessly in orchards,
cotton fields, and plantations, they remain incapable of
earning enough to purchase adequate food. Their physical
labour contributes directly to agricultural prosperity, yet they
themselves continue to experience hunger and deprivation.
Steinbeck thereby exposes one of the deepest
contradictions within capitalist agriculture: those who
produce food often become the very people most deprived
of its benefits. The labourer’s body becomes a productive
instrument for generating wealth, while his own nutritional
needs remain neglected. Such exploitation transforms
environmental suffering into structural inequality.Steinbeck
further illustrates that prolonged food insecurity gradually
undermines human dignity. Individuals who once possessed
independence, self-respect, and confidence become
increasingly vulnerable to humiliation. Migrants patiently wait
outside labour camps hoping to be selected for work, fully
aware that rejection may condemn their families to another
day without adequate food. Their dependence upon
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employers erodes personal autonomy and weakens social
solidarity. Yet Steinbeck refuses to portray the migrants
merely as passive victims. Instead, he repeatedly
emphasizes their extraordinary resilience, mutual
cooperation, and enduring sense of humanity. Ma Joad
emerges as the moral centre of the novel, preserving familial
unity despite overwhelming hardship. Similarly, the
philosophical reflections of Jim Casy encourage collective
resistance against injustice, suggesting that human survival
ultimately depends upon compassion, cooperation, and
shared responsibility rather than individual competition.

The final chapters of the novel provide perhaps the
most profound meditation upon human dignity amid
nutritional insecurity. Rose of Sharon, who has herself
endured immense personal suffering, performs the
unforgettable act of nursing a starving stranger with her
own breast milk. This concluding image transcends its
immediate narrative context and acquires immense
symbolic significance. Steinbeck suggests that when
institutional systems fail to protect human life, compassion
itself becomes the final source of nourishment. The act
symbolizes the triumph of collective humanity over
selfishness, transforming biological sustenance into a
metaphor for social solidarity. It affirms that genuine survival
depends not merely upon food but upon the willingness of
individuals to recognize one another as members of a
shared human community.Through these experiences,
Steinbeck ultimately warns against the consequences of
unsustainable human practices that disregard ecological
balance and social justice. The Dust Bowl itself resulted
not only from natural drought but also from excessive
cultivation, irresponsible land use, and the relentless
exploitation of natural resources. Likewise, the subsequent
humanitarian crisis was intensified by economic systems
that prioritized profit above environmental sustainability and
human welfare. Decades before climate change emerged
as a major global concern, Steinbeck recognized that the
abuse of nature would inevitably produce hunger,
displacement, inequality, and widespread human suffering.
His novel therefore serves not only as a historical record of
the Great Depression but also as a prophetic warning
regarding the ecological future of humanity.The relationship
between environmental degradation, nutritional insecurity,
and human survival thus reaches its fullest expression in
the concluding movement of the novel. Steinbeck finally
demonstrates that although climate change may destroy
landscapes and economic systems may exploit human
vulnerability, the resilience of humanity continues to survive
through compassion, collective consciousness, and an
enduring commitment to social justice. These insights
naturally lead to the concluding observations of the present
study, wherein the ecological vision of The Grapes of Wrath
is evaluated in relation to contemporary debates
surrounding climate change, food security, and sustainable
human existence.

The foregoing discussion clearly establishes that The
Grapes of Wrath transcends the boundaries of a historical
novel and emerges as a profound literary document that
anticipates many of the ecological concerns confronting the
contemporary world. Although Steinbeck wrote against the
background of the Dust Bowl and the Great Depression,
the environmental anxieties reflected in the novel possess
remarkable relevance in the present era of global climate
change. The ecological devastation witnessed in Oklahoma,
the collapse of agricultural productivity, the displacement
of farming communities, the exploitation of migrant labour,
the unequal distribution of food resources, and the
widespread prevalence of hunger collectively demonstrate
that environmental degradation is never an isolated
phenomenon. It gradually extends its influence into every
sphere of human existence, threatening food security,
economic stability, public health, and ultimately the continuity
of civilized life itself.The novel repeatedly reminds its readers
that climate change cannot be separated from questions
of social justice and nutritional equity. Environmental
disasters affect all sections of society; however, their
consequences are borne most severely by those
communities whose livelihoods depend directly upon natural
resources. The tenant farmers portrayed by Steinbeck
become victims not only of ecological collapse but also of
an economic structure that converts human suffering into
commercial opportunity. Their inability to secure adequate
nourishment despite living amidst agricultural abundance
exposes the moral contradictions inherent within systems
governed exclusively by profit. Steinbeck therefore argues
that hunger is not merely the result of nature’s hostility but
also the consequence of human indifference, unequal
resource distribution, and institutional exploitation.The
ecological philosophy underlying the novel also emphasizes
the inseparable relationship between humanity and nature.
Human civilization flourishes only when ecological balance
is maintained, whereas environmental exploitation ultimately
destroys both nature and the communities dependent upon
it. Steinbeck’s portrayal of barren landscapes, abandoned
farms, starving children, exhausted labourers, and
displaced families collectively illustrates that the destruction
of the environment inevitably becomes the destruction of
human dignity. Consequently, the novel advocates an ethical
relationship with nature founded upon sustainability,
responsibility, and collective welfare rather than exploitation
and excessive commercialism. Such an ecological vision
acquires increasing significance today as nations across
the world continue to confront droughts, floods, declining
agricultural productivity, food insecurity, and climate-induced
migration.Steinbeck further demonstrates that genuine
human survival depends not solely upon material resources
but also upon solidarity, compassion, and mutual
cooperation. Throughout the novel, the resilience displayed
by Ma Joad, the humanitarian ideals articulated by Jim Casy,
and the final act of sacrifice performed by Rose of Sharon
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collectively affirm that hope survives even amidst
overwhelming adversity. These characters remind readers
that while ecological disasters may destroy material
possessions, they cannot extinguish the moral strength that
binds humanity together. Such moments elevate The
Grapes of Wrath beyond social realism and transform it
into a timeless meditation upon human endurance,
collective responsibility, and ethical coexistence.
Conclusion: Climate change has emerged as one of the
defining realities of the modern world, profoundly affecting
ecological stability, agricultural production, and nutritional
security. John Steinbeck’s The Grapes of Wrath remarkably
anticipates these contemporary concerns by portraying the
Dust Bowl as an environmental catastrophe that gradually
develops into a humanitarian crisis characterized by
migration, hunger, poverty, labour exploitation, and the
erosion of human dignity. Through an ecocritical reading, it
becomes evident that the novel establishes an inseparable
relationship between environmental degradation and
nutritional insecurity, demonstrating that the destruction of
nature inevitably threatens the survival of human
civilization.Steinbeck successfully reveals that ecological
disasters alone do not produce widespread suffering; rather,
it is the combination of environmental collapse and unequal
socio-economic structures that intensifies human misery.
The destruction of fertile land deprives farming communities
of their livelihood, while capitalist exploitation and unequal
food distribution transform scarcity into chronic hunger and
malnutrition. Consequently, the novel presents food not
merely as a biological necessity but as a question of justice,
equality, and human rights. The experiences of the Joad
family become representative of countless marginalized
communities across the world who continue to suffer the
devastating consequences of climate-induced displacement
and food insecurity.Thus, The Grapes of Wrath remains

one of the most significant literary explorations of the
relationship between ecology and humanity. Its enduring
relevance lies in its powerful warning that environmental
irresponsibility, unsustainable agricultural practices, and
economic inequality collectively threaten the future of
human existence. At the same time, Steinbeck affirms that
compassion, social solidarity, and ecological consciousness
offer the only meaningful path towards sustainable
development and collective survival. The novel therefore
continues to inspire readers to reimagine the relationship
between nature, food, and humanity, making it an
indispensable text for understanding the interconnected
challenges of climate change and nutritional security in the
contemporary world.
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Abstract: Dalbergia sissoo Roxb. (Indian Rosewood), a prominent member of the Fabaceae family, has long been
recognized in traditional medicinal systems for its diverse therapeutic potential. The present study critically examines
the medicinal applications of the bark and leaf of D. sissoo through an integrative evaluation of its phytochemical
composition and experimentally validated pharmacological activities. Particular emphasis is placed on bioactive
constituents such as flavonoids, phenolic compounds, and neoflavonoids, which are considered fundamental to its
biological efficacy.

Experimental evidence indicates that ethanolic bark extracts exhibit significant dose-dependent antinociceptive
activity, along with marked antioxidant potential demonstrated through in vitro assays, including DPPH radical scavenging
and metal ion chelation. In parallel, leaf extracts have been associated with pronounced anti-inflammatory and anti-
arthritic effects, suggesting their relevance in the management of chronic inflammatory conditions. Mechanistically,
these effects are closely linked to oxidative stress modulation and nitric oxide inhibition pathways.

By synthesizing traditional knowledge with contemporary experimental findings, the study establishes a coherent
pharmacological framework for D. sissoo, thereby underscoring its significance as a potential source of safe and
plant-based therapeutic agents in modern medicine [1]–[5].
Keywords: Dalbergia sissoo, Bark extract, Leaf extract, Antioxidant activity, Antinociceptive effect, Phytochemicals,
Oxidative stress.

Medicinal application of bark and leaf of Rosewood
(Dalbergia sissoo): A brief study

Introduction - The systematic exploration of plant-derived
therapeutics has gained considerable prominence in
modern biomedical research, primarily due to the limitations
and adverse effects associated with synthetic
pharmacological agents. Within this evolving paradigm,
medicinal plants serve as a crucial interface between
traditional healing practices and contemporary drug
discovery. Among such plants, Dalbergia sissooRoxb.,
commonly known as Indian Rosewood, occupies a
distinctive position owing to its extensive ethnomedicinal
relevance and increasing scientific validation [1].

Botanically classified under the family Fabaceae, D.
sissoo is a deciduous perennial tree predominantly
distributed across the sub-Himalayan region and adjoining
areas of the Indian subcontinent. Its ecological adaptability
and wide availability have facilitated its integration into
indigenous healthcare systems, where various plant parts—
particularly bark and leaves—are traditionally utilized for
therapeutic purposes. These components have been
employed in the management of gastrointestinal disorders,
dermatological conditions, inflammatory states, and
infectious diseases, reflecting a broad pharmacological
spectrum [2], [3].
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The transition from traditional usage to scientific
validation necessitates a detailed understanding of the
plant’s phytochemical architecture. Studies have revealed
that D. sissoo contains a diverse array of bioactive
compounds, including flavonoids, phenolic acids,
isoflavones, and neoflavonoids such as dalbergin and
dalbergenone. These constituents are known to exert
significant biological effects, particularly through the
modulation of oxidative stress and inflammatory pathways
[4]. This becomes especially relevant in the context of
oxidative stress-mediated pathologies, where reactive
oxygen species (ROS) play a central role in cellular damage
and disease progression.

From a pharmacological perspective, experimental
investigations provide substantial evidence supporting the
medicinal efficacy of D. sissoo. Bark extracts, in particular,
have demonstrated pronounced antinociceptive activity in
animal models, exhibiting dose-dependent responses
without acute toxicity at higher concentrations. These
findings suggest the involvement of flavonoid-mediated
pathways in pain modulation and inflammation control [5].
Concurrently, in vitro antioxidant assays confirm the plant’s
ability to neutralize free radicals and reduce oxidative
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burden, thereby reinforcing its therapeutic relevance.
Parallel investigations on leaves further substantiate their
medicinal significance, particularly in relation to anti-
inflammatory and anti-arthritic effects. These properties are
of considerable importance in chronic disease conditions,
where persistent inflammation acts as a major pathological
driver. Collectively, these observations indicate that both
bark and leaf components contribute synergistically to the
overall pharmacological profile of the plant.

In this context, the present study is designed to provide
a focused yet comprehensive evaluation of the medicinal
applications of Dalbergia sissoo, with specific emphasis
on its bark and leaf. By integrating traditional knowledge
with phytochemical insights and experimental
pharmacology, the study aims to establish a coherent
understanding of its therapeutic potential within the broader
framework of plant-based medicinal research.
1.  Phytochemical Architecture of Dalbergia sissoo:
The pharmacological significance of Dalbergia sissooRoxb.
is fundamentally rooted in its complex and diverse
phytochemical architecture, which governs its broad-
spectrum medicinal efficacy. In phytopharmacological
research, the therapeutic potential of medicinal plants is
primarily attributed to secondary metabolites—bioactive
compounds that, although not essential for primary
metabolism, play a critical role in biochemical defense and
interaction mechanisms. In D. sissoo, these metabolites
constitute the biochemical foundation underlying its
extensive medicinal applications [6].

Comprehensive phytochemical profiling reveals the
presence of a wide spectrum of bioactive constituents,
including flavonoids, phenolic compounds, neoflavonoids,
alkaloids, tannins, saponins, phytosterols, and
polysaccharides. Among these, flavonoids and phenolics
are of particular pharmacological importance due to their
well-established antioxidant and anti-inflammatory
properties. Compounds such as dalbergin, dalbergenone,
methyl dalbergin, and dalbergichromene—primarily isolated
from the stem bark—represent the characteristic
neoflavonoid framework of the species and contribute
significantly to redox regulation and cellular protection [7],
[8].

A notable feature of D. sissoo is the organ-specific
variation in its phytochemical composition, especially
between bark and leaves. The bark is predominantly
enriched with neoflavonoids, chromene derivatives, and
tannins, along with substantial phenolic content. These
constituents are closely associated with protective functions
and are reflected pharmacologically in its pronounced
antinociceptive, anti-inflammatory, and antioxidant activities.
Chromatographic studies have identified compounds such
as dalberginine, 4-phenylchromene, and isodalbergin,
thereby establishing the biochemical distinctiveness of bark
extracts [6], [9].

In contrast, the leaves exhibit a comparatively diverse

phytochemical profile characterized by flavonoids
(biochanin-A, genistein), sterols (â-sitosterol, stigmasterol),
triterpenoids (â-amyrin), and water-soluble polysaccharides
such as rhamnose, galactose, and glucuronic acid. These
constituents are functionally associated with anti-
inflammatory, anti-arthritic, and immunomodulatory
activities. The higher proportion of polysaccharides and
glycosidic compounds further indicates their role in
metabolic regulation and cellular signaling processes [8],
[10].

To illustrate the biochemical composition of leaves,
Table 1 presents a representative overview of their primary
nutritional and mineral constituents.
Table 1: Biochemical Composition of Dalbergia sissoo
Leaves (Dry W eight Basis)
 Component Percent age / Concentration
 Crude Protein 18.4 – 24.1%
 Fat 3.5 – 4.9%
 Nitrogen-Free Extract ~48.5%
 Crude Fiber 19.3 – 26.1%
 Ash Content 8.43 – 12.0%
 Calcium 1855.5 mg/100 g
 Phosphorus 270 mg/100 g

While these macro- and micro-nutrients contribute to
the nutritional value of the plant, the therapeutic specificity
is primarily governed by secondary metabolites. These
compounds actively participate in multiple biochemical
pathways that define the pharmacodynamics of D. sissoo.
Flavonoids and phenolics function as potent free radical
scavengers, mitigating oxidative stress implicated in chronic
diseases such as cancer, cardiovascular disorders, and
neurodegenerative conditions. Tannins contribute to
antimicrobial and astringent properties, whereas alkaloids
are often associated with analgesic and anti-inflammatory
responses [7], [10].

Importantly, the synergistic interaction among these
phytochemicals enhances the overall therapeutic efficacy
of the plant. Unlike synthetic drugs, which typically act via
a single active compound, D. sissoo exemplifies a
polypharmacological model in which multiple constituents
collectively modulate diverse biological targets. This
integrative mechanism not only improves therapeutic
outcomes but also reduces the likelihood of adverse effects.
In summary, the phytochemical architecture of Dalbergia
sissoo is characterized by a structurally diverse and
functionally integrated network of bioactive compounds, with
distinct yet complementary profiles in bark and leaves. This
biochemical complexity forms the foundational basis for its
extensive medicinal applications and supports its continued
exploration in pharmacological and clinical research.
2. Ethnomedicinal and T raditional Perspectives: The
ethnomedicinal significance of Dalbergia sissooRoxb. is
deeply rooted in the classical traditions of Ayurveda and
diverse regional folk medical systems of the Indian
subcontinent. Historically, medicinal plants have functioned
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not merely as therapeutic agents but as integral components
of a holistic healthcare framework, wherein disease is
conceptualized as an imbalance of physiological,
environmental, and metabolic factors. Within this paradigm,
D. sissoo has been consistently acknowledged for its
multifaceted therapeutic applications, particularly in
conditions associated with inflammation, gastrointestinal
disturbances, dermatological disorders, and systemic
toxicity. Ayurvedic interpretations associate its actions with
properties such as shothahara (anti-inflammatory) and
krimighna (antimicrobial), indicating its enduring clinical
relevance.

In traditional practices across rural and tribal
communities, the bark and leaves are utilized in formulations
such as decoctions, poultices, and infusions. The bark is
commonly employed as a blood purifier and in the treatment
of piles, ulcers, and skin diseases, whereas the leaves are
applied in managing joint pain, swelling, and inflammatory
conditions. These applications reflect region-specific
adaptations based on ecological availability and cumulative
empirical knowledge. Importantly, such traditional uses
exhibit strong concordance with contemporary
pharmacological findings, suggesting a meaningful
convergence between indigenous knowledge systems and
modern scientific validation [6], [11].

The transition from traditional knowledge to empirical
scientific frameworks represents a critical evolution in
understanding D. sissoo. While traditional systems rely on
experiential observations, modern research employs
analytical and experimental methodologies to elucidate
mechanisms of action and isolate bioactive compounds.
This transition has enabled the scientific validation of
traditional claims, positioning D. sissoo as a model example
where ethnomedicinal knowledge informs and guides
pharmacological investigation.
3. Pharmacological Profile of Bark: The bark of
Dalbergia sissoo constitutes a pharmacologically active
component, enriched with neoflavonoids, phenolics, and
tannins that contribute to its diverse biological activities.
Among these, antinociceptive activity has been extensively
evaluated using experimental models such as the tail flick
method in Wistar rats. Administration of ethanolic bark
extracts at graded doses (300–1000 mg/kg) produces a
significant, dose-dependent increase in pain threshold,
comparable to standard analgesic agents. This effect is
largely attributed to the modulation of prostaglandin
synthesis pathways mediated by flavonoid constituents,
indicating both peripheral and central analgesic
mechanisms [2], [7].

In addition to its analgesic potential, the bark
demonstrates substantial anti-inflammatory activity, as
evidenced by carrageenan-induced paw edema models.
The observed reduction in inflammation is associated with
inhibition of inflammatory mediators and stabilization of
cellular membranes. Phytochemical analyses further reveal

the presence of proteins, amino acids, and phenolic
compounds that synergistically contribute to these effects.
Moreover, antioxidant capacity has been confirmed through
multiple in vitro assays, including DPPH radical scavenging,
ferric reducing antioxidant power (FRAP), and metal ion
chelation. These findings indicate a strong ability of bark
extracts to neutralize reactive oxygen species and mitigate
oxidative stress-induced cellular damage [12], [13].

Toxicological studies suggest a high safety margin, with
no significant acute toxicity observed up to 3000 mg/kg body
weight. This reinforces the therapeutic potential of bark
extracts, particularly in comparison with synthetic
pharmacological agents that often exhibit adverse effects.
4.  Pharmacological Profile of Leaf : The leaves of
Dalbergia sissoo exhibit a distinct yet complementary
pharmacological profile, primarily characterized by anti-
inflammatory, anti-arthritic, and immunomodulatory
activities. Experimental investigations using aqueous and
alcoholic extracts have demonstrated significant inhibition
of inflammatory responses, thereby validating their
traditional use in managing joint disorders and chronic
inflammatory conditions. Isoflavones such as biochanin-A
and genistein play a central role in modulating inflammatory
pathways and enhancing cellular resilience [14], [15].

Beyond inflammatory conditions, leaf extracts have
shown promising efficacy in chronic and metabolic
disorders. Anti-diabetic studies report reductions in blood
glucose levels and improvements in lipid profiles,
suggesting a regulatory role in metabolic homeostasis.
Additionally, neuroprotective and cardioprotective effects
observed in experimental models highlight the broader
systemic relevance of leaf-derived phytochemicals.

Comparatively, while bark exhibits more pronounced
localized pharmacological actions such as analgesic and
acute anti-inflammatory effects, leaves demonstrate a wider
spectrum of systemic activity, particularly in chronic disease
modulation. This complementary relationship underscores
the integrative therapeutic potential of different plant parts.
5. Mechanistic Insight s and Biochemical Pathways:
The pharmacological efficacy of Dalbergia sissoo is
mediated through complex biochemical pathways involving
oxidative stress regulation, enzyme modulation, and
molecular signaling mechanisms. A central aspect of its
activity is the scavenging of reactive oxygen species (ROS),
which are critically implicated in the pathogenesis of chronic
diseases. Flavonoids and phenolic compounds act as
potent antioxidants, neutralizing free radicals and protecting
cellular components from oxidative damage [15].

Another key mechanism involves the inhibition of nitric
oxide synthesis, a major contributor to inflammatory
processes. By modulating nitric oxide levels, D. sissoo
extracts effectively attenuate inflammation and prevent
associated tissue damage. Furthermore, the inhibition of
cyclooxygenase (COX) and lipoxygenase (LOX) pathways
plays a significant role in reducing inflammatory mediators,
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thereby contributing to both anti-inflammatory and analgesic
effects.

The therapeutic efficacy is further enhanced by the
synergistic interaction of multiple phytochemicals. This
polypharmacological mode of action enables simultaneous
modulation of diverse biological targets, distinguishing D.
sissoo from conventional single-compound synthetic drugs
and contributing to improved safety and efficacy profiles.
6. Therapeutic Potential and Clinical Relevance :  The
therapeutic scope of Dalbergia sissoo extends across a
broad spectrum of pathological conditions, including
metabolic, inflammatory, infectious, and degenerative
disorders. In the context of diabetes management, both
bark and leaf extracts exhibit significant hypoglycemic
effects, primarily attributed to polyphenols and related
bioactive compounds. Similarly, their anti-inflammatory
properties support their application in conditions such as
arthritis, skin diseases, and chronic inflammatory disorders.
Compared to synthetic drugs, plant-based therapeutics
derived from D. sissoo offer notable advantages, including
lower toxicity, multi-target mechanisms, and improved
patient tolerability. However, challenges such as variability
in phytochemical composition and lack of standardization
limit their direct clinical application.

Despite these limitations, the integration of traditional
knowledge with modern pharmacological research provides
a strong foundation for the development of novel plant-
based therapeutics. Continued research focusing on
standardization, clinical validation, and formulation
strategies is essential to fully realize the medicinal potential
of D. sissoo.
7. Limit ations and Future Research Directions : Despite
the substantial pharmacological evidence supporting the
medicinal applications of Dalbergia sissoo, several
limitations constrain its full clinical translation. A significant
proportion of existing studies remain confined to in vitro
experiments and animal models, with relatively limited
human clinical trials available to conclusively establish
efficacy and safety. This gap highlights the necessity for
well-designed, controlled clinical investigations to validate
its therapeutic potential in human populations.

Additionally, the lack of standardized extraction
protocols and variability in phytochemical composition
across different plant parts present challenges in
reproducibility and consistency. Factors such as
geographical variation, seasonal influences, and processing
methods further contribute to this inconsistency.

Future research should therefore prioritize the
development of standardized formulations, rigorous
pharmacokinetic evaluations, and advanced drug delivery
systems. In particular, emerging approaches in
nanomedicine and phytochemical encapsulation offer
promising avenues to enhance bioavailability, stability, and
targeted therapeutic action. Addressing these limitations is
essential for bridging the gap between experimental

evidence and clinical application.
8. Standardization and Extraction S trategies of
Dalbergia sissoo: The progression of Dalbergia sissoo
from a traditionally utilized medicinal plant to a clinically
viable therapeutic entity necessitates a robust framework
of standardization and extraction optimization. While its
phytochemical diversity and pharmacological efficacy have
been well established, their reproducibility and translational
applicability are fundamentally dependent on consistency
in extraction procedures and precise quantification of
bioactive constituents.

Extraction strategies critically influence the qualitative
and quantitative composition of phytochemicals. Solvent
systems such as aqueous, methanolic, ethanolic, and non-
polar solvents (hexane, ethyl acetate) have been extensively
employed to isolate distinct classes of compounds. Among
these, ethanolic extracts consistently demonstrate superior
pharmacological efficacy, particularly in anti-inflammatory,
antinociceptive, and antimicrobial activities, owing to their
ability to extract both polar and moderately non-polar
compounds. In contrast, aqueous extracts have shown
relatively enhanced antioxidant activity in certain assays,
reflecting efficient extraction of hydrophilic phenolic
constituents [12], [13].

The solvent-dependent variability in phytochemical
yield underscores the importance of selecting appropriate
extraction methods aligned with specific therapeutic
objectives. Methanolic extracts are widely utilized in
phytochemical profiling due to their broad extraction
capacity, whereas ethyl acetate fractions are enriched with
semi-polar flavonoid aglycones, and hexane extracts
primarily contain lipophilic constituents such as sterols and
terpenoids.

A major challenge in the medicinal application of D.
sissoo lies in the absence of standardized formulations.
Variability arising from environmental conditions, harvesting
practices, and processing techniques significantly affects
phytochemical composition, thereby influencing therapeutic
efficacy and safety. Establishing standardized protocols,
including chromatographic fingerprinting, marker compound
quantification, and bioactivity validation, is therefore
imperative.

Bioavailability further represents a critical
consideration. Crude plant extracts often exhibit limited
absorption and systemic distribution due to their complex
phytochemical matrices. To overcome these limitations,
contemporary research increasingly focuses on advanced
delivery systems such as nanoparticle-based carriers,
liposomal encapsulation, and phytochemical conjugation.
These approaches enhance solubility, stability, and targeted
delivery, thereby improving therapeutic efficiency.

Integration of traditional extraction knowledge with
modern analytical techniques, including high-performance
liquid chromatography (HPLC), gas chromatography–mass
spectrometry (GC–MS), and high-performance thin-layer
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chromatography (HPTLC), offers a scientifically robust
pathway for the development of standardized herbal
formulations.
Table 2: Solvent-Based Extraction and Phytochemical
Yield in Dalbergia sissoo
Solvent Major Compounds Primary Pharmacol
Type Extracted -ogical Activity
Aqueous Phenolics, Antioxidant, free radical

polysaccharides scavenging
Methanol Flavonoids, tannins, Antioxidant, anti-

phenolics inflammatory
Ethanol Isoflavonoids,flavonoids, Analgesic, anti-

glycosides inflammatory,
antimicrobial

Ethyl Flavonoid aglycones, Antibacterial,
Acetate semi-polar compounds antioxidant
Hexane Sterols, terpenoids Mild antimicrobial, lipid-

related effects
In summary, standardization and optimized extraction

strategies constitute a critical interface between traditional
knowledge and modern pharmacological application. Their
refinement is essential for ensuring consistency, safety, and
efficacy, thereby facilitating the incorporation of D. sissoo
into evidence-based therapeutic systems.
Conclusion : The present study provides a coherent and
evidence-based evaluation of the medicinal applications of
the bark and leaf of Dalbergia sissoo, integrating traditional
knowledge with contemporary pharmacological validation.
The phytochemical richness of the plant, particularly its
flavonoids, phenolics, and isoflavonoids, forms the
fundamental basis of its diverse biological activities.
Comparative analysis indicates that while the bark exhibits
pronounced antinociceptive, anti-inflammatory, and
antioxidant properties, the leaves demonstrate broader
systemic effects, especially in chronic and metabolic
disorders.

Mechanistically, the therapeutic efficacy of D. sissoo
is mediated through oxidative stress modulation, inhibition
of inflammatory mediators, and enzyme regulatory
pathways, thereby reinforcing its role in disease prevention
and management. The study further emphasizes the
importance of extraction strategies and standardization in
ensuring consistency, safety, and clinical applicability.

Despite its considerable pharmacological promise, the
transition of D. sissoo into mainstream therapeutics remains
constrained by limited clinical validation and lack of
standardized protocols. Future research must therefore
focus on controlled clinical trials, advanced analytical
validation, and innovative delivery systems. Overall,
Dalbergia sissoo represents a scientifically promising yet
underexplored medicinal resource, warranting systematic
investigation for its integration into modern healthcare.
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Abstract: Generation Z represents an increasingly important consumer segment for experience-oriented service
industries. Understanding their relationships with brands requires measurement approaches that capture favourable
attitudes, emotional responses and preference-related outcomes. The present pilot study assesses the preliminary
reliability of a multidimensional instrument developed to examine brand affinity among Generation Z consumers across
Recreation, Entertainment, Sport and Tourism (REST) consumption contexts. A quantitative pilot study was conducted
among 104 respondents selected through purposive sampling. Data were collected using a structured questionnaire
and a seven-point Likert scale. The instrument measured four dimensions of brand affinity-positive disposition, emotional
connection, favourable brand associations, and likelihood of choosing the brand over competitors-along with brand
experience, brand communication and choice overload. Descriptive statistics and Cronbach’s alpha were employed
to assess the preliminary characteristics and internal consistency of the instrument. The overall instrument demonstrated
high internal consistency, while construct-level Cronbach’s alpha values ranged from 0.797 to 0.966. Item–rest
correlations were >0.50, and no items were removed based on the reliability analysis. The findings provide preliminary
support for the internal consistency of the instrument and its use in the subsequent main study.
Keywords:  Brand Affinity, Generation Z, REST Industry.

Brand Affinity among Generation Z Consumers :
A Pilot Study

Introduction - Experience-oriented industries have become
important contexts for consumer-brand interaction, as
consumers encounter brands through multiple sensory,
affective, cognitive and behavioural touchpoints, including
brand communications and consumption environments
(Brakus, et. al., 2009). In recreation, entertainment, sport
and tourism, such interactions are closely associated with
consumers’ experiences of services, environments and
other brand-related encounters. Research in sport, for
example, highlights the importance of service, social and
communication encounters in shaping consumer
experience and behaviour (Karg, et. al., 2017).

Brand affinity is relevant in this context because
consumer-brand relationships can involve favourable
attitudes, emotional connections, associations and
behavioural preferences. Research on consumer-brand
relationships demonstrates that brands can acquire
emotional and personally meaningful significance for
consumers, extending beyond purely functional evaluations
(Batra, et. al., 2012; Bagozzi, et. al., 2021).

Generation Z is particularly relevant to this area of
inquiry because its consumption takes place within an
increasingly digital and interconnected environment in which
consumers encounter numerous brands and
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communication channels. This makes the examination of
how younger consumers develop relationships with brands
particularly relevant to contemporary consumer
research.The Recreation, Entertainment, Sport and Tourism
(REST) industry provides a diverse setting for examining
such relationships. Although these segments differ in their
specific offerings, they involve substantial consumer
interaction with services, experiences and brand-related
stimuli.

Against this background, the present study reports a
pilot assessment of a structured instrument developed to
measure brand affinity and related constructs among
Generation Z consumers. The pilot focuses on the
preliminary reliability and suitability of the instrument before
its application in the main study.
Review of Literature
1. Brand Affinity: Brand affinity reflects a favourable
orientation towards a brand and the development of a
positive consumer-brand relationship. It incorporates
affective and preference-related responses that may
distinguish a preferred brand from competing alternatives.
Keller (2003) emphasised the importance of strong,
favourable and unique brand associations in developing
customer-based brand equity.
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In the present study, brand affinity is operationalised through
four dimensions: positive disposition, emotional connection,
favourable brand associations, and likelihood of choosing
the brand over competitors(Keller, K. L., 2003). This
multidimensional approach captures different aspects of
consumers’ relationships with brands.
2. Brand Experience: Brand experience refers to
consumers’ responses arising from interactions with brand-
related stimuli. Brakus, et. al. (2009) conceptualised brand
experience through sensory, affective, behavioural and
intellectual dimensions and demonstrated its relevance as
a distinct consumer-brand construct.

Experience is particularly significant in service
industries, where service delivery, ambience, interaction and
the overall consumption environment form an important part
of the offering. Accordingly, brand experience is included
among the constructs assessed by the present instrument.
3. Brand Communication: Brand communication
encompasses the ways through which brands communicate
with consumers, including advertising, social media,
promotional communication and brand messaging. The
expansion of digital platforms has increased both the
frequency and diversity of consumer encounters with brands.

Voorveld (2019) highlights the importance of social-
media environments in contemporary brand
communication. Such communication can shape consumer
perceptions and reinforce brand-related meanings. The
present instrument therefore incorporates items relating to
brand communication.
4. Choice Overload: Consumers increasingly encounter
numerous alternatives within service categories. While
variety may provide greater freedom of choice, an extensive
set of alternatives can also increase decision-making
difficulty.

Iyengar, et. al. (2000) demonstrated that larger choice
sets can, under certain circumstances, reduce consumers’
motivation to make a choice. Chernev, et. al. (2015)
subsequently noted that the effects of choice overload
depend on contextual and individual factors.

The availability of numerous competing offerings
across REST contexts makes choice overload a relevant
construct for inclusion in the broader research instrument.
Research Objective: The present pilot study aims to
assess the preliminary reliability and suitability of the
structured instrument developed to measure brand affinity
and related constructs among Generation Z consumers in
REST consumption contexts.
Research Methodology
1. Research Design: The broader research adopts a
mixed-methods approach involving exploratory qualitative
research through literature review and focus group
discussions, followed by a descriptive quantitative phase
using a structured questionnaire.

The present paper focuses exclusively on the pilot
conducted as part of the quantitative phase.

2. Population and Sampling: The study population
comprises Generation Z consumers who use services in
the REST industry. The sampling unit is an individual Gen
Z consumer with experience of brands in the relevant
consumption contexts.

A total of 104 respondents participated in the pilot study.
Purposive sampling was employed to select respondents
meeting the study requirements.
3. Data Collection: Primary data were collected using a
structured questionnaire. Measurement statements were
assessed on a seven-point Likert scale, ranging from 1 =
Strongly Disagree to 7 = Strongly Agree. The questionnaire
consisted of demographic questions, segment identification,
and measurement items.
4. Structure of the Questionnaire: The principal
constructs and number of measurement items were as
shown in table 1 below:
 Construct Number of Items
 Positive Disposition 4
 Emotional Connection 5
 Favourable Brand Associations 5
 Likelihood of Choosing the Brand 4
 over Competitors
 Brand Experience 6
 Brand Communication 6
 Choice Overload 4
Table 1: List of principal constructs and number of
measurement items

The four dimensions of brand affinity were measured
through a total of 18 items. Brand experience, brand
communication and choice overload were measured
through 6, 6 and 4 items respectively.
5. Data Analysis: The pilot data were analysed using
frequency distributions, descriptive statistics and
Cronbach’s alpha. Frequency distributions were used to
describe respondent characteristics, descriptive statistics
were used to examine item-level response patterns, and
Cronbach’s alpha was calculated to assess internal
consistency of the measurement scales.

The pilot study was primarily undertaken for preliminary
instrument assessment. Accordingly, the present paper
does not report hypothesis testing or inferential conclusions
regarding the relationships among the broader research
constructs.
Result s and Findings
1. Profile of Respondent s: The pilot study included 104
Generation Z respondents. The sample represented all four
REST contexts as shown in table 2, allowing the instrument
to be examined across different consumption settings.
 REST Segment Frequency
 Recreation 36
 Entertainment 24
 Sport 24
 Tourism 20
 Total 104
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Table 2: Frequency distribution of pilot study respondents
across the REST segments

Recreation represented the largest segment with 36
respondents, followed by entertainment and sport with 24
respondents each and tourism with 20 respondents.

The gender distribution was relatively balanced,
comprising 53 female respondents and 51 male
respondents. With respect to education, 89 respondents
were graduates, 10 had completed 12th/HSC and 5 were
postgraduates.The occupation profile consisted
predominantly of students, with 102 respondents being
students and 2 being working professionals. Regarding
marital status, 99 respondents were single, 3 were married
and 2 preferred not to say.

Monthly household income was distributed across all
categories included in the questionnaire. The largest
category was Rs. 25,001–Rs. 50,000, with 30 respondents,
followed by Rs. 1,00,001–Rs. 2,00,000 with 19 respondents
and above Rs. 3,00,000 with 18 respondents.
2. Descriptive S tatistics: The descriptive analysis
indicated that the mean scores for most measurement items
were above the midpoint of 4 on the seven-point Likert scale,
indicating generally positive responses.

The Favourable Brand Associations item FBA2
recorded a mean of 5.29, representing one of the relatively
higher item-level means. In comparison, the lowest reported
mean values occurred within the Emotional Connection
construct, at approximately 4.49.

The standard deviations across the measurement
items ranged approximately from 1.3 to 2.0, indicating
moderate variability in respondent responses.

These findings indicate that the instrument generated
generally favourable responses while retaining variability
across respondents.
3. Reliability Analysis: Cronbach’s alpha was calculated
for the overall instrument and each construct. The results
are presented below in table 3.
 Construct Cronbach’ s Alpha
 Overall Instrument 0.968
 Positive Disposition 0.797
 Emotional Connection 0.869
 Favourable Brand Associations 0.925
 Likelihood of Choosing the 0.887
 Brand over Competitors
 Brand Experience 0.910
 Brand Communication 0.966
 Choice Overload 0.911
Table 3: Cronbach’s alpha value for the overall instrument
and each construct
All constructs achieved Cronbach’s alpha values above
0.70, indicating satisfactory internal consistency. The lowest
coefficient was observed for Positive Disposition (α = 0.797),
while Brand Communication recorded the highest construct-
level coefficient (α  = 0.966). The overall instrument
demonstrated high internal consistency(α = 0.968).

The reported item–rest correlations were all >0.50, providing
additional evidence of internal consistency. No items were
removed based on the Cronbach’s alpha analysis.
Discussion: The pilot findings provide preliminary support
for the internal consistency of the proposed instrument. All
constructs exceeded the commonly applied threshold of
0.70, while the overall scale demonstrated a high alpha
coefficient of 0.968.

The four dimensions used to operationalise brand
affinity also demonstrated satisfactory reliability, with
coefficients ranging from 0.797 to 0.925. This supports their
continued assessment as distinct dimensions of the broader
construct in the main study.

The descriptive results showed generally favourable
responses, although the variation in item scores indicates
that respondents did not respond uniformly across all
dimensions. The comparatively higher score for favourable
brand associations and lower values within emotional
connection suggest that different aspects of the consumer-
brand relationship may be experienced at different levels.
The findings are consistent with the broader emphasis on
multidimensional measurement of consumer-brand
constructs. Brakus et al. (2009), for instance, demonstrated
the value of multidimensional measurement in examining
brand experience.

Importantly, the pilot establishes internal consistency.
The results therefore support taking the instrument forward
for further validation and analysis using the larger main-
study sample.
Implications: The pilot provides a preliminary
methodological basis for using the instrument in the main
study. The satisfactory reliability coefficients and item–rest
correlations indicate that the measurement items
demonstrate sufficient internal consistency for further
investigation.

From a research perspective, the findings support the
multidimensional operationalisation of brand affinity and the
inclusion of the related constructs in the broader research
framework. Further statistical analysis using the main-study
sample will be necessary to examine relationships among
the variables.

For practitioners in experience-oriented industries, the
multidimensional approach highlights that consumer-brand
relationships may encompass favourable perceptions,
emotional responses, associations and choice preferences.
However, these implications remain preliminary given the
pilot nature of the study.
Limit ations of the Pilot S tudy: The findings of the present
pilot study should be interpreted in light of its exploratory
purpose and methodological limitations.First, the pilot study
was based on 104 respondents selected through purposive
sampling. Consequently, the findings cannot be generalised
to the entire Generation Z population.Second, the
respondent profile was heavily concentrated among
students, with 102 of the 104 respondents being students.
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This limits the extent to which the findings can represent
the broader occupational characteristics of Generation
Z.Third, the respondents were distributed unevenly across
the four REST segments, with recreation accounting for 36
respondents and tourism for 20 respondents. The larger
study can provide broader and more balanced
representation.Finally, the present analysis is limited to
descriptive statistics and internal consistency. Further
analyses are required to assess relationships among the
study variables.
Conclusion: The present pilot study assessed the
preliminary reliability of an instrument designed to measure
brand affinity and related constructs among Generation Z
consumers across REST consumption contexts. Based on
data from 104 purposively selected respondents, the
instrument demonstrated satisfactory internal consistency,
with construct-level Cronbach’s alpha values ranging from
0.797 to 0.966 and an overall alpha of 0.968. Item–rest
correlations were e”0.50, and no items were removed during
the reliability assessment.

The findings provide sufficient preliminary support for
taking the instrument forward to the main study. However,
the pilot’s sample characteristics and limited analytical
scope mean that the results should be regarded as
preliminary. The main study will provide further evidence
through a larger sample and more extensive statistical
analysis. The pilot study consequently represents an
important methodological stage in establishing the suitability
of the research instrument for investigating brand affinity
among Generation Z consumers.
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Stronger Than Stereotypes: Women Redefining Sports

Introduction: Sports is the most public stage where gender
inequality has played out. It’s visible. There are cameras,
scoreboards, world records, and medals. But for most of
history, that stage had a sign that said: “No Women
Allowed.”

Despite that, women kept showing up. They ran, lifted,
fought, swam, and won — not just against opponents, but
against laws, traditions, stereotypes, and pay gaps.
This is not just a story of records. It’s a story of rights, space,
and respect.
Keywords:  Breaking barriers, Athletics,  Women
Empowerment, Gender Discrimination.
1. The Beginning: “S port s Are Not For Girls”: In the
19th and early 20th century, the idea that women should
play competitive sports was considered dangerous.
Doctors claimed running would damage a woman’s
reproductive system. Schools told girls to play gently.
Society called athletic women “unfeminine.”
i. 1896 Athens Olympics –  The first modern Olympics.
Women were not allowed to compete at all. Pierre de
Coubertin, the founder, said a woman’s role was to “crown
the victors.”
ii. 1900 Paris Olympics – 22 women competed, in just
5 sports: Tennis and Golf. They had to wear long skirts and
corsets.
iii. 1928 Amsterdam –  Women ran the 800m for the first
time. Some runners looked tired at the finish. Newspapers
wrote: “Too strenuous for women.” The IOC banned the
women’s 800m for 32 years. It returned in 1960.
From the very beginning, every meter was a fight.
2. The Big Barriers That W ere Broken
A. Legal Barrier: T itle IX – USA  1972
The biggest game-changer in sports history.
Title IX stated: _”No person in the US shall, on the basis of
sex, be excluded from participation in any education
program receiving federal aid.”_
The impact:
l 1972: 1 girl for every 27 boys in school sports
l 2019: 1 girl for every 2.4 boys
Without Title IX, there would be no Serena Williams, no
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Simone Biles, no Megan Rapinoe. Billie Jean King said,
“Title IX didn’t give me opportunity. It gave my mother
opportunity.”
B. Social Barrier: “Good Girls Don’t Play”: In many
countries, the biggest match was getting permission from
family.

In India in the 1980s, PT Usha’s mother supported her,
but neighbors asked, “Who will marry her?”

The Phogat sisters from Haryana were told wrestling
was “not for girls.” Their father built an akhada in the village.
Today Geeta, Babita, and Vinesh are Commonwealth and
Olympic medalists.
C. Economic Barrier: The Pay Gap: In 2016, the US
Women’s Soccer Team earned 38% of what the men’s team
earned — even though the women had won 4 World Cups.
Led by Megan Rapinoe, they sued. In 2022 they won a $24
million settlement and equal pay going forward.
In tennis, Wimbledon only introduced equal prize money in
2007. The excuse before that? “Men play 5 sets.”
D. Body and Media Barrier
Female athletes face two tests: performance and
appearance.

Caster Semenya was barred from racing due to natural
testosterone levels.
Serena Williams was called “too muscular.”
Commentators still say, “She played well for a girl.”
3. Records That Made History
l Track & Field
a. Florence Griffith Joyner “Flo-Jo” 1988: 100m – 10.49

seconds. Still the world record, 36 years later.
b. Allyson Felix: Most decorated US track athlete in

Olympic history with 11 medals. Won bronze in Tokyo
2021, 10 months after giving birth.

c. Dutee Chand: India’s fastest woman. National record
11.22s in 100m. Fought and won a case against IAAF’s
rules on testosterone, becoming the first Indian athlete
to openly come out as gay.

l Cricket
a. Mithali Raj: 23-year career. 7,805 runs in WODIs – the

most by anyone in the world.
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b. Jhulan Goswami: 255 wickets in WODIs – the most by
any woman.

c. Harmanpreet Kaur 2017: 171_ off 115 balls vs Australia
in the World Cup semi-final. After that innings,
viewership for women’s cricket in India tripled.

d. WPL 2023: The first Women’s Premier League. Smriti
Mandhana sold for $432,000. Money came in. The
system changed.

l Badminton
a. PV Sindhu: First Indian woman to win Olympic silver

2016, then bronze 2021. World Champion 2019.
b. Saina Nehwal: Reached World No.1. Olympic bronze

2012. After her, every street in India had a badminton
racket.

l Wrestling, Boxing, Weightlifting
a. Mary Kom: 6-time World Champion. Olympic bronze

2012. Returned to the ring after having 5 children.
b. Sakshi Malik: 2016 Rio – India’s first female Olympic

wrestling medalist. Bronze.
c. Mirabai Chanu: Tokyo 2020 – Silver. India’s first

Olympic medal in weightlifting by a woman.
l Football
a. Marta: Brazil. 17 World Cup goals – a record for men

and women.
b. Megan Rapinoe: 2 World Cups, Olympic gold. Became

the loudest voice for equal pay off the field.
c. Sam Kerr: Australia’s captain. Top scorer in the Premier

League.
l Tennis
a. Serena Williams: 23 Grand Slams. Won the 2017

Australian Open while 2 months pregnant. Came back
to finals after maternity.

b. Billie Jean King 1973: “Battle of the Sexes.” Beat 55-
year-old Bobby Riggs. 90 million people watched on
TV. After that, no one could call women’s tennis a “joke.”

l Other Fields
a. Simone Biles: Gymnastics. 25 World + Olympic

medals. Spoke openly about “the twisties” and mental
health, breaking stigma.

b. Katie Ledecky: Swimming. Her 1500m freestyle times
are close to men’s records.

c. Manu Bhaker: At 18, won 2 Olympic bronze medals in
Paris 2024. First Indian woman to win 2 medals in a
single Olympics.

4. The Indian S tory: India’s barriers were even higher
— gender + class + village.
i. PT Usha “Payyoli Express” 1980s: Finished 4th in

400m hurdles at 1984 Olympics. Missed bronze by 1/
100th of a second. After her, tracks came up in schools
across Kerala.

ii. Karnam Malleswari 2000: Bronze in Sydney. First
Indian woman to win an Olympic medal. Then a 20-
year gap.

iii. 2016 Rio: Sakshi and Sindhu won medals on the same
day. That night, fathers across India thought, “My

daughter can too.”
iv. Tokyo 2020: Mirabai – Silver. Lovlina – Bronze. PV

Sindhu – Bronze. 3 women.
Paris 2024: Manu Bhaker – 2 bronzes.
Challenges remain: funding, coaches, grounds, safety. But
“you can’t” is said far less now.
5. Barriers That S till Exist:
i. Media Coverage: Men’s sports get 90% of TV time.

The Women’s World Cup Final still gets 30-second
highlights.

ii. Pay Gap: FIFA Women’s World Cup 2023 prize money
= $110 million. Men 2022 = $440 million. 4x difference.

iii. Maternity: Until 2019, Nike cut pay for pregnant
athletes. Allyson Felix left and started her own brand.

iv. Safety: Many girls can’t practice at night. They need
safe infrastructure and trustworthy coaches.

v. Uniform Policing: Beach volleyball once required
bikinis. Shorts were only allowed in 2021. Norway’s
handball team was fined for wearing shorts instead of
bikini bottoms.

6. Why This Fight Matters: Sports is not just a game. It
does 3 things:
1. Bodily Freedom: When a girl runs, jumps, and builds

muscle, she breaks the “weak” stereotype.
2. Economic Freedom: One WPL contract can equal 10

years of family income. Sports means scholarships,
jobs, and identity.

3. The Role Model Effect: Harvard research shows that
in schools with girls’ sports teams, girls have better
grades and higher confidence.

When an 8-year-old girl watches Harmanpreet hit a six on
TV, “cricketer” becomes an option in her mind, alongside
“doctor” or “teacher.”
7. What’ s Needed:
1. Grounds and coaches at the grassroots level
2. Equal media deals
3. Maternity protection policies in every federation
4. 1 hour of compulsory sports for every girl in school
Conclusion: Records Aren’t Just On The Scoreboard
Every time a woman breaks the finish line, she’s not just
winning a race. She’s breaking the idea that said, “You
can’t.”
As Billie Jean King said: “Champions keep playing until they
get it right.”
That’s what women in sports are doing today. Breaking
records. And breaking barriers along the way.
The next record? It might be a girl from a village, who right
now only has an open field and a dream.
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Abstract: Datura metel, commonly known as Black Datura, occupies a significant position in traditional botanical
literature owing to its striking morphology, potent bioactive profile, and longstanding medicinal associations [1], [2].
Among its various organs, the leaf represents one of the most functionally important structures, serving not only as a
primary photosynthetic unit but also as a major reservoir of secondary metabolites such as tropane alkaloids, phenolics,
tannins, and related phytoconstituents. Despite the frequent mention of the species in ethnomedicinal discourse,
focused academic treatments devoted specifically to leaf structure, composition, and applied significance remain
comparatively limited. The present paper offers a concise yet critical study of the leaves of Datura metel through
botanical, phytochemical, therapeutic, and toxicological perspectives [3], [4].

The study aims to examine the taxonomic identity and morphological characteristics of the leaves, evaluate their
medicinal relevance in traditional systems, and assess the scientific concerns associated with their toxic nature.
Special attention is given to the dual character of the plant: on one hand, its leaves have been historically employed in
practices relating to respiratory discomfort, inflammatory conditions, dermal disorders, and analgesic applications; on
the other hand, the presence of atropine, scopolamine, and hyoscyamine demands rigorous caution in handling and
usage. This paradox between utility and toxicity makes the species an important subject of scholarly investigation.

Available literature indicates that the leaves possess notable pharmacological potential including antimicrobial,
antioxidant, anti-inflammatory, bronchodilatory, and wound-healing tendencies under controlled conditions. However,
indiscriminate use, inaccurate identification, and non-standardized dosage may result in severe physiological
consequences [5]. Therefore, a balanced scientific approach is necessary.

The paper concludes that the leaves of Datura metel deserve continued interdisciplinary study in pharmacognosy,
medicinal botany, and toxicology. Their traditional relevance may be strengthened through evidence-based validation,
standardization protocols, and responsible therapeutic exploration [6].
Keywords: Black Datura, Datura metel, Leaf Morphology, Medicinal Plant, Phytochemistry, Toxicology, Ethnobotany,
Solanaceae.

Black Datura (Datura metel): A Brief Study of Its Leaves

Introduction - Black Datura, botanically recognized as
Datura metel L., is a prominent species of the family
Solanaceae and is widely known for its ornamental
appearance, narcotic potency, and medicinal history [1],
[7]. The plant is distinguished by robust growth, broad
leaves, trumpet-shaped flowers, and spiny capsules. In
South Asian traditions it has long been associated with ritual,
therapeutic, and folk-healing contexts. The vernacular
names attached to the species across linguistic regions
indicate its deep cultural familiarity. Yet, despite widespread
recognition, the plant continues to evoke caution because
of its toxic alkaloidal composition [8].

The term “Black Datura” generally refers to darker-
stemmed or purple-tinged forms of Datura metel, which
are frequently observed in cultivated and semi-wild habitats.
Its dramatic visual form has often overshadowed the
scientific importance of its vegetative organs, particularly
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the leaves, which constitute one of the most biologically
active portions of the plant.
Botanical Import ance of Datura metel: Within the genus
Datura, D. metel is regarded as a species of notable
taxonomic and pharmacological interest. It exhibits adaptive
growth across tropical and subtropical climates and thrives
in disturbed soils, roadsides, gardens, and marginal
habitats. Botanically, the species demonstrates marked
variability in pigmentation, floral morphology, and vegetative
vigor. Such variability has encouraged comparative studies
concerning chemotypes, ecological adaptability, and
medicinal value [9].

From a phytobotanical standpoint, Datura metel is
significant because it synthesizes diverse secondary
metabolites, especially tropane alkaloids. These
compounds contribute to the plant’s defense mechanisms
and simultaneously account for its pharmacological and
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toxic effects. Leaves often function as a major site of
biosynthesis and accumulation, making them central to
scientific investigation [10].
Significance of Leaf S tudy: The leaf is one of the most
diagnostically useful and physiologically active organs of
higher plants. In Datura metel, leaves are typically ovate to
broadly elliptic, petiolate, and variably lobed or entire
depending on growth conditions and genotype. Their
venation pattern, surface texture, coloration, and odor
provide useful characters for field identification. Beyond
morphology, leaves are of considerable medicinal interest
because they contain substantial concentrations of alkaloids
and phenolic substances [11].

Traditional systems have used leaf preparations
externally and internally for selected ailments, especially
respiratory spasm, pain, inflammatory swellings, and skin
conditions. Historical practices also include fumigation or
smoke-based applications for bronchial distress. Modern
scientific studies have further examined leaf extracts for
antimicrobial and antioxidant potential. Consequently, leaf-
centered research becomes essential for linking classical
knowledge with contemporary evidence [12], [13].
Purpose of the Present S tudy: Although Datura metel
has been discussed in ethnomedicinal and phytochemical
literature, many studies treat the plant in a generalized
manner without sufficient concentration on the leaf as a
discrete unit of analysis. The present paper seeks to
address that gap by presenting a systematic review of the
leaves of Black Datura from botanical, medicinal, and
safety-oriented perspectives.

The specific objectives are: (i) to outline the identity
and structural characteristics of the leaves; (ii) to examine
the major phytochemical tendencies reported in literature;
(iii) to assess their traditional and emerging medicinal
relevance; and (iv) to highlight toxicological concerns
requiring scientific prudence. By integrating these
dimensions, the study aims to present a concise but
academically grounded understanding of one of the most
debated leaves in medicinal botany [14].
1. Taxonomic Position of Datura metel : The scientific
classification of Datura metel provides an essential
framework for understanding its botanical identity,
evolutionary relations, and medicinal relevance. As a
member of the family Solanaceae, the species shares
taxonomic affinity with several economically and
pharmacologically significant plants. Its placement within
the genus Datura is particularly important because the
genus is distinguished by potent alkaloidal chemistry,
characteristic floral architecture, and broad ethnobotanical
significance. Accurate taxonomic recognition is
indispensable not only for botanical scholarship but also
for pharmacognostic standardization, as confusion with
allied species may lead to serious toxicological
consequences [1], [2].
Table 1: Taxonomic Classification of Datura metel

 Rank Classification
 Kingdom Plantae
 Division Magnoliophyta (Angiosperms)
 Class Magnoliopsida (Dicotyledons)
 Order Solanales
 Family Solanaceae
 Genus Datura
 Species Datura metel L.
The above classification demonstrates that Datura metel
belongs to a lineage known for chemically active metabolites
and considerable medicinal utility. At the same time, many
members of Solanaceae possess toxic constituents,
requiring scientific caution in therapeutic interpretation [7].
2. Bot anical Description of Black Datura Leaves: The
leaves of Black Datura constitute one of the most
diagnostically valuable and biologically active organs of the
plant. They display notable variation according to age,
environmental conditions, and cultivated form; however,
certain structural traits remain sufficiently stable for
identification. In medicinal botany, leaf morphology often
serves as the first criterion for field recognition, collection,
and preliminary authentication [14].
Shape of Leaves: Leaves are generally broad, ovate to
elliptic-ovate, occasionally somewhat irregular in outline.
Mature leaves may appear shallowly lobed or gently
undulate, while younger leaves are comparatively smoother
in contour. Their expanded lamina gives the plant a dense
and vigorous appearance.
Size and S tructure: The leaves are comparatively large,
simple, and petiolate, with a soft but substantial laminar
body. Under favorable growth conditions, they may attain
considerable length and width, reflecting the species’
luxuriant vegetative habit. The petiole is distinct and
supports a spreading blade adapted for efficient light
interception.
Colour and T exture: Leaf colour ranges from deep green
to dark green, and in certain black-stemmed ornamental
forms may appear more intense because of contrast with
purple or dusky stems. The texture is usually soft, somewhat
fleshy, and moderately smooth, though mature leaves may
become slightly coarse with age.
Margin, Apex and V enation: Margins are entire to sinuately
toothed or weakly lobed. The apex is commonly acute to
acuminate, while the base tends to be rounded or slightly
tapering. Venation is reticulate, with a prominent midrib and
clearly spreading lateral veins, contributing both structural
support and physiological transport efficiency.
Odour and Surface Nature: When crushed, leaves often
emit a strong and characteristic odor associated with the
plant’s volatile and alkaloidal chemistry. The surface may
be glabrous or faintly pubescent depending upon ecological
conditions and variety. This sensory feature has historically
aided traditional identification, though it cannot substitute
scientific authentication [11].
Figure -1
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The external morphology of the leaf reflects both adaptive
efficiency and taxonomic utility. Its broad lamina enhances
photosynthetic performance, while venation and petiole
architecture support hydration and mechanical balance.
3. Habit at and Distribution
Natural Habit at: Datura metel commonly thrives in open,
disturbed, and nutrient-responsive habitats. It is frequently
encountered near roadsides, abandoned fields, garden
margins, waste lands, village boundaries, and semi-
cultivated landscapes. The plant shows remarkable
resilience in soils affected by moderate disturbance and
seasonal dryness. Such ecological plasticity contributes to
its widespread persistence [9].
Climatic Condition: The species flourishes best in warm
tropical and subtropical climates. It responds favorably to
moderate sunlight, seasonal rainfall, and well-drained soils
enriched with organic matter. Although comparatively hardy,
prolonged frost and excessive shade restrict vigorous
growth. High temperature zones with intermittent moisture
generally support luxuriant foliage development.
Distribution in India and Other Regions: In India, Datura
metel is distributed across plains, peri-urban landscapes,
temple surroundings, agricultural edges, and domestic
gardens in numerous states. It is especially familiar in
northern, western, eastern, and southern regions where
warm climatic conditions prevail. Beyond India, the species
is reported across South and Southeast Asia, parts of Africa,
tropical America, and several subtropical horticultural zones.
Its spread has been facilitated both by ornamental cultivation
and naturalized seed dispersal [3], [4].

The broad geographical presence of Datura metel
explains the diversity of vernacular knowledge systems
attached to the plant. Nevertheless, regional variation in
morphology and phytochemical expression suggests the
need for locality-specific study.
4. Traditional and Medicinal Import ance of Leaves:
The leaves of Datura metel occupy a particularly significant

position among the vegetative organs of the plant because
they combine diagnostic botanical value with a long history
of ethnomedicinal recognition. In numerous traditional
systems, leaves were considered more accessible and
practically utilizable than roots or seeds, as they could be
harvested seasonally with relative ease. Their documented
applications, however, were largely empirical in origin and
varied widely according to region, healer tradition, and
method of preparation. Modern interpretation therefore
requires both historical sensitivity and scientific caution.
Folk Uses of Leaves: The leaves of Datura metel have
occupied a notable place in several traditional healing
systems of South Asia and other tropical regions. In village-
based ethnomedicinal practices, warmed leaves were
historically applied externally over painful joints, localized
swellings, muscular stiffness, and chronic discomfort
associated with seasonal ailments. In some communities,
leaf paste was placed over restricted areas for temporary
soothing action. Certain folk traditions also mention the
cautious use of processed dried leaf material in respiratory
distress; however, such practices are medically unsafe
when undertaken without supervision because toxic
exposure can occur rapidly. These historical references are
best understood as cultural records rather than present-
day therapeutic recommendations.
Medicinal Relevance: Phytochemical investigations
indicate that the leaves contain tropane alkaloids, phenolic
constituents, flavonoid-associated fractions, and other
secondary metabolites. These compounds have drawn
scholarly attention for possible antispasmodic, antimicrobial,
anti-inflammatory, antioxidant, and neuromodulatory
relevance. Preliminary pharmacological reports suggest that
carefully standardized extracts may possess research value
in controlled settings. Nevertheless, uncontrolled
therapeutic use remains unsafe because the toxic threshold
is narrow, variable, and influenced by plant maturity, ecology,
and dosage inconsistency.
External Applications: Historically documented external
applications include poultices, pastes, and oil-based
preparations for rheumatic discomfort, neuralgic pain, insect
irritation, glandular swelling, and certain chronic skin
complaints. Such uses were generally localized rather than
internal and were often accompanied by traditional
restrictions regarding quantity and duration. Modern
toxicological understanding demands that any external use
should be approached cautiously, as dermal absorption,
mucosal contact, and accidental secondary exposure may
occur. Accordingly, historical utility should not be equated
with routine safety.
Table 2. Traditional Uses of Datura metel Leaves
Traditional Leaf Prep aration Reported Purpose
Context
Folk household Warm leaf compress Joint pain and
remedy swelling
Rural topical Leaf paste Skin irritation /
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practice localized
inflammation

Traditional Dried processed Historical respiratory
smoke use leaf material use
Herbal oil Leaf-infused oil Muscular discomfort
preparations
Ritual-ethno Symbolic/ceremonial Cultural significance
medicinal use use
5. Toxic Nature and Precautions: Despite its medicinal
reputation, Datura metel is fundamentally recognized as a
toxic plant. The leaves, though sometimes perceived as
less hazardous than seeds, stil l contain potent
pharmacologically active constituents capable of producing
serious adverse reactions. For this reason, any scholarly
treatment of the species remains incomplete without
toxicological emphasis.
Toxic Constituent s in Leaves: The leaves contain potent
tropane alkaloids, chiefly atropine, hyoscyamine, and
scopolamine. These compounds exert marked
anticholinergic effects on the nervous system,
cardiovascular function, secretory glands, and visual
pathways. Their concentration may vary with season,
maturity, habitat, plant variety, and physiological stage of
growth, making casual dosage assumptions unreliable.
Harmful Effect s: Improper exposure or ingestion may
produce dryness of mouth, intense thirst, dilated pupils,
blurred vision, rapid heartbeat, agitation, confusion,
hallucinations, impaired coordination, urinary retention,
hyperthermia, convulsions, and in severe instances coma.
Sensitive individuals may respond strongly even to
comparatively small quantities. Toxic reactions can
therefore arise unpredictably and should always be treated
as medical emergencies.
Safe Handling Precautions: Responsible botanical
handling is essential in academic, horticultural, and field
contexts. Preventive care is preferable to emergency
treatment because symptom onset may be delayed yet
progressive.
1. Avoid self-medication or experimental consumption.
2. Use gloves while handling fresh plant material in bulk.
3. Keep away from children and domestic animals.
4. Do not inhale smoke from leaves or seeds.
5. Wash hands and tools after botanical handling.
6. In suspected poisoning, seek immediate emergency

medical care.
Discussion: The preceding observations reveal that the
leaves of Datura metel cannot be interpreted through a
single lens of utility or danger. They must instead be
understood through an integrated botanical, ethnomedical,
phytochemical, and toxicological framework.

The leaves of Datura metel represent a compelling
intersection of botanical elegance and pharmacological
seriousness. Morphologically, the broad ovate leaves are
diagnostically significant for species recognition and field
identification. Their venation, texture, margin variability, and

dark green surface contribute to taxonomic interpretation.
Chemically, they function as repositories of bioactive
alkaloids and phenolic substances, explaining their long-
standing medicinal reputation.

However, traditional esteem must be balanced with
scientific caution. Many historical uses emerged before
modern dose-standardization, toxicology, and evidence-
based therapeutics. Consequently, the same leaf that was
valued for pain relief or respiratory applications may also
provoke severe poisoning when misidentified, overused,
or crudely prepared.

From a research perspective, the species warrants
continued study in phytochemistry, controlled pharmacology,
toxic dose mapping, and safe derivative drug development.
Standardization of extraction methods and validated
analytical profiling remain especially important. Public
awareness is equally essential so that ornamental familiarity
does not lead to casual medicinal misuse or accidental
poisoning.
Conclusion: The study of Black Datura leaves
demonstrates how a single plant organ may embody
ornamental presence, historical medicinal use, and
toxicological complexity simultaneously.

Datura metel leaves possess clear botanical,
ethnomedicinal, and phytochemical importance. Their
traditional relevance is supported by the presence of
physiologically active secondary metabolites, yet these
same constituents confer substantial toxicity. Therefore,
accurate identification, disciplined handling, and strict
medical caution are indispensable.

Future investigations should prioritize standardized
extraction, compound isolation, toxicity mapping, molecular
characterization, and clinically validated applications.
Comparative studies across ecological regions may further
clarify chemical variation in leaf material. With responsible
scholarship, the leaves of Black Datura may remain a
subject of scientific value rather than public health risk.
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od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ g_m`m{OZ H{$ ]rM gß]ßY :$
EH$ _Zm{d°kmoZH$ odõ{fU

S>m∞. odZ{Vm*

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - _mZd OrdZ _{ß ̂ mdZmE± Ï`o∫$ H{$ Ï`dhma, Ï`o∫$Àd odH$mg Am°a gm_moOH$ gß]ßYm{ß H$m{ oZYm©naV H$aZ{ dmbr _hÀd[yU© _Zm{d°kmoZH$
‡oH´$`mE± h¢& dV©_mZ `wJ _{ß Vrd´ gm_moOH$ [nadV©Z, ‡oVÒ[Ym©, VH$ZrH$r oZ^©aVm Am°a OrdZe°br _{ß ]Xbmd H{$ H$maU Ï`o∫$ VZmd, oMßVm, H´$m{Y,
oZamem Am°a ^mdZmÀ_H$ AoÒWaVm O°gr g_Ò`mAm{ß H$m gm_Zm H$a ahm h°& BZ [naoÒWoV`m{ß _{ß ^mdZmÀ_H$ g_m`m{OZ Ï`o∫$ H{$ _mZogH$ ÒdmÒœ`
Am°a OrdZ H$r JwUdŒmm H{$ obE AmdÌ`H$ _mZm OmVm h°&

od[Ì`Zm gmYZm EH$ ‡mMrZ ‹`mZ ‡Umbr h° Om{ Ï`o∫$ H$m{ A[Z{ odMmam{ß, ^mdZmAm{ß Am°a emarnaH$ AZw^dm{ß H{$ ‡oV gOJ ]ZmVr h°& `h
gmYZm Ï`o∫$ H$m{ ^mdZmAm{ß H$m{ X]mZ{ H{$ ]Om` C›h{ß g_PZ{, ÒdrH$ma H$aZ{ Am°a gßVwobV ‡oVoH´$`m X{Z{ H$r j_Vm odH$ogV H$aVr h°& AmYwoZH$
_Zm{odkmZ _{ß od[Ì`Zm H$m{ _mBßS>\w$bZ{g AmYmnaV ‡oH´$`m H{$ Í$[ _{ß X{Im OmVm h°, Om{ AmÀ_-OmJÍ$H$Vm, ^mdZmÀ_H$ oZ`ßÃU Am°a _Zm{d°kmoZH$
H$Î`mU H$m{ ]∂T>mdm X{Vr h°&

‡ÒVwV g°’mßoVH$ b{I _{ß od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ g_m`m{OZ H{$ ]rM gß]ßY H$m _Zm{d°kmoZH$ —oÓQ>H$m{U g{ odõ{fU oH$`m J`m h°&
Bg_{ß `h Ò[ÓQ> H$aZ{ H$m ‡`mg oH$`m J`m h° oH$ od[Ì`Zm oH$g ‡H$ma Ï`o∫$ H$r ^mdZmÀ_H$ oÒWaVm, VZmd ghZerbVm, AmÀ_-oZ`ßÃU Am°a
gH$mamÀ_H$ _mZogH$ —oÓQ>H$m{U H{$ odH$mg _{ß `m{JXmZ X{Vr h°&
e„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñ od[Ì`Zm gmYZm, ^mdZmÀ_H$ g_m`m{OZ, _mBßS>\w$bZ{g, ^mdZmÀ_H$ odoZ`_Z, _mZogH$ ÒdmÒœ`, AmÀ_-OmJÍ$H$Vm&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  _ZwÓ` H$m OrdZ H{$db ]mhar [naoÒWoV`m{ß g{ ‡^modV Zht
hm{Vm, ]oÎH$ CgH$r AmßVnaH$ _mZogH$ ‡oH´$`mE± ^r CgH{$ AZw^dm{ß Am°a
Ï`dhma H$m{ ‡^modV H$aVr h¢& odMma, ̂ mdZmE± Am°a Ï`dhma EH$-Xyga{ g{
Ow∂S{> hwE h¢& Ï`o∫$ oOg ‡H$ma oH$gr KQ>Zm H$m{ g_PVm h°, Cgr H{$ AZwgma
CgH$r ^mdZmÀ_H$ ‡oVoH´$`m CÀ[fi hm{Vr h°&

^mdZmE± _mZd OrdZ H$r AmdÌ`H$ _Zm{d°kmoZH$ ‡oH´$`mE± h¢& d{
Ï`o∫$ H$m{ [naoÒWoV`m{ß H{$ AZwgma ‡oVoH´$`m X{Z{, oZU©` b{Z{ Am°a
gm_moOH$ gß]ßY ÒWmo[V H$aZ{ _{ß ghm`Vm H$aVr h¢& hmbmßoH$, O] ̂ mdZmE±
AÀ`oYH$ Vrd´ ̀ m AoZ`ßoÃV hm{ OmVr h¢, Vm{ d{ Ï`o∫$ H{$ _mZogH$ gßVwbZ
H$m{ ‡^modV H$a gH$Vr h¢&

AmYwoZH$ g_mO _{ß VZmd Am°a ̂ mdZmÀ_H$ g_Ò`mE± V{Or g{ ]∂T> ahr
h¢& H$m ©̀ÒWb H$m X]md, [mnadmnaH$ gßKf©, AmoW©H$ Agwajm Am°a gm_moOH$
A[{jmE± Ï`o∫$ _{ß _mZogH$ VZmd CÀ[fi H$aVr h¢& bß]{ g_` VH$ VZmd
ahZ{ g{ Ï`o∫$ H$r ^mdZmÀ_H$ oÒWaVm H$_Om{a hm{ gH$Vr h° Am°a oMßVm
VWm AdgmX O°gr g_Ò`mE± odH$ogV hm{ gH$Vr h¢&

_Zm{odkmZ _{ß ̂ mdZmÀ_H$ g_m`m{OZ H$m{ Ï`o∫$ H$r AZwHy$bZ j_Vm
H$m _hÀd[yU© ^mJ _mZm OmVm h°& ^mdZmÀ_H$ Í$[ g{ g_m`m{oOV Ï`o∫$
A[Zr ̂ mdZmAm{ß H$m{ [hMmZZ{, oZ ß̀oÃV H$aZ{ Am°a [naoÒWoV`m{ß H{$ AZwÍ$[
gH$mamÀ_H$ Ï`dhma H$aZ{ _{ß gj_ hm{Vm h°&

Bgr gßX^© _{ß ‹`mZ AmYmnaV [’oV`m{ß H$m _hÀd ]∂T>m h°& od[Ì`Zm

* AogÒQ{>ßQ> ‡m{\{$ga (_Zm{odkmZ) BÒ_mB©b Z{eZb _ohbm [rOr H$m∞b{O, _{aR> (C.‡.) ‰mmaV

gmYZm Ï`o∫$ H$m{ A[Z{ _mZogH$ AZw^dm{ß H$m oZarjU H$aZ{ Am°a
^mdZmAm{ß H{$ ‡oV gßVwobV —oÓQ>H$m{U odH$ogV H$aZ{ _{ß ghm`Vm H$aVr h°&
`h Ï`o∫$ H$m{ ‡oVoH´$`mÀ_H$ Ï`dhma g{ hQ>mH$a OmJÍ$H$ Ï`dhma H$r
Am{a b{ OmVr h°&
gmohÀ` g_rjmgmohÀ` g_rjmgmohÀ` g_rjmgmohÀ` g_rjmgmohÀ` g_rjm
od[Ì`Zm gmYZm Am°a _mBßS>\w$bZ{g AmYmnaV ‹`mZ [’oV`m{ß H{$
_Zm{d°kmoZH$ ‡^mdm{ß H$m{ g_PZ{ H{$ obE o[N>b{ dfm~ _{ß AZ{H$ em{Y oH$E
JE h¢& BZ A‹``Zm{ß g{ `h Ò[ÓQ> hm{Vm h° oH$ ‹`mZ A‰`mg Ï`o∫$ H$r
^mdZmÀ_H$ oÒWaVm, VZmd oZ ß̀ÃU Am°a _mZogH$ ÒdmÒœ` H$m{ gH$mamÀ_H$
Í$[ g{ ‡^modV H$a gH$Vm h°&

Im°a Am°a ogßh (2016) Z{ _mBßS>\w$bZ{g AmYmnaV ‹`mZ Am°a
_Zm{d°kmoZH$ H$Î`mU H{$ gß]ßY H$m A‹``Z oH$`m& A‹``Z _{ß [m`m J`m
oH$ oZ`o_V ‹`mZ A‰`mg H$aZ{ dmb{ Ï`o∫$`m{ß _{ß AmÀ_-OmJÍ$H$Vm,
^mdZmÀ_H$ gßVwbZ Am°a VZmd g{ oZ[Q>Z{ H$r j_Vm AoYH$ [mB© JB©&
em{YH$Vm©Am{ß H{$ AZwgma _mBßS>\w$bZ{g Ï`o∫$ H$m{ A[Zr ^mdZmAm{ß H$m{
g_PZ{ Am°a oZ`ßoÃV H$aZ{ _{ß ghm`Vm H$aVm h°&

Jw·m Am°a e_m© (2017) Z{ ^maVr` gßX^© _{ß ‹`mZ A‰`mg Am°a
^mdZmÀ_H$ g_m`m{OZ H{$ ]rM gß]ßY H$m A‹``Z oH$`m& CZH{$ oZÓH$fm~
g{ [Vm Mbm oH$ ‹`mZ H$aZ{ dmb{ Ï`o∫$`m{ß _{ß ^mdZmÀ_H$ oÒWaVm,
gH$mamÀ_H$ gm{M Am°a OrdZ gßVwoÓQ> H$m ÒVa AoYH$ Wm& C›hm{ßZ{ ]Vm`m
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oH$ ‹`mZ Ï`o∫$ _{ß AmÀ_-oZ`ßÃU Am°a _mZogH$ emßoV odH$ogV H$aVm
h°&

H{$ ßJ, Ò_m{ÒH$r Am°a am∞o]›g (2017) Z{ _mBßS>\w$bZ{g Am°a
_Zm{d°kmoZH$ ÒdmÒœ` [a oH$E JE odo^fi A‹``Zm{ß H$r g_rjm H$r& CZH{$
AZwgma _mBßS>\w$bZ{g A‰`mg VZmd, oMßVm Am°a ZH$mamÀ_H$ ^mdZmAm{ß
H$m{ H$_ H$aZ{ _{ß ‡^mdr [m`m J`m& C›hm{ßZ{ ̀ h ̂ r ]Vm`m oH$ ‹`mZ Ï`o∫$
H$r ^mdZmÀ_H$ odoZ`_Z j_Vm H$m{ _O]yV H$aVm h°&

Im{ba Am°a ghH$o_©`m{ß (2018) Z{ ‹`mZ A‰`mg H{$ ^mdZmÀ_H$
oZ`ßÃU [a ‡^md H$m A‹``Z oH$`m& em{Y _{ß [m`m J`m oH$ oZ`o_V
‹`mZ H$aZ{ dmb{ ‡oV^moJ`m{ß _{ß ̂ mdZmAm{ß H$m{ oZ ß̀oÃV H$aZ{ Am°a VZmd[yU©
[naoÒWoV`m{ß H$m gm_Zm H$aZ{ H$r j_Vm ]{hVa Wr& A‹``Z Z{ oZÓH$f©
oX`m oH$ _mBßS>\w$bZ{g Ï`o∫$ H$m{ ‡oVoH´$`mÀ_H$ Ï`dhma g{ ]MmH$a
gßVwobV ‡oVoH´$`m odH$ogV H$aZ{ _{ß ghm`Vm H$aVm h°&

Jm{ÎS>]J© Am°a gh`m{oJ`m{ß (2018) Z{ _mBßS>\w$bZ{g-based
interventions [a EH$ _{Q>m-odõ{fU oH$`m& A‹``Z _{ß [m`m J`m oH$
_mBßS>\w$bZ{g H$m`©H´$_ _mZogH$ VZmd, oMßVm Am°a ̂ mdZmÀ_H$ g_Ò`mAm{ß
H$m{ H$_ H$aZ{ _{ß _‹`_ ÒVa VH$ ‡^mdr ah{& em{YH$Vm©Am{ß Z{ gwPmd oX`m
oH$ ‹`mZ _mZogH$ ÒdmÒœ` gwYma H{$ obE EH$ C[`m{Jr ghm`H$ VH$ZrH$
hm{ gH$Vr h°&

bm{[{O Am°a ghH$o_©`m{ß (2019) Z{ _mBßS>\w$bZ{g Am°a ^mdZmÀ_H$
]wo’_Œmm H{$ gß]ßY H$m A‹``Z oH$`m& [naUm_m{ß g{ [Vm Mbm oH$ oZ`o_V
‹`mZ A‰`mg AmÀ_-OmJÍ$H$Vm, ghmZw^yoV Am°a AmÀ_-oZ`ßÃU H$m{
]∂T>mVm h°& em{YH$Vm©Am{ß H{$ AZwgma _mBßS>\w$bZ{g Ï`o∫$ H$r ^mdZmÀ_H$
j_VmAm{ß H$m{ odH$ogV H$aZ{ _{ß _hÀd[yU© ^yo_H$m oZ^mVm h°&

obZ Am°a gh`m{oJ`m{ß (2020) Z{ ‹`mZ A‰`mg Am°a _Zm{d°kmoZH$
bMrbm[Z (psychological resilience) H{$ ]rM gß]ßY H$m A‹``Z
oH$`m& A‹``Z _{ß [m`m J`m oH$ _mBßS>\w$bZ{g A‰`mg H$aZ{ dmb{ Ï`o∫$`m{ß
_{ß H$oR>Z [naoÒWoV`m{ß g{ oZ[Q>Z{ H$r j_Vm AoYH$ Wr& em{Y Z{ `h gßH{$V
oX`m oH$ ‹`mZ ^mdZmÀ_H$ g_m`m{OZ Am°a _mZogH$ _O]yVr H$m{ ]∂T>mZ{
_{ß ghm`H$ h°&

Jm°V_ Am°a d_m© (2021) Z{ ̂ maVr` ̀ wdmAm{ß _{ß ‹`mZ A‰`mg, VZmd
Am°a ̂ mdZmÀ_H$ gßVwbZ H{$ gß]ßY H$m A‹``Z oH$`m& A‹``Z H{$ AZwgma
oZ`o_V ‹`mZ H$aZ{ dmb{ `wdmAm{ß _{ß VZmd H$m ÒVa H$_ Am°a ^mdZmÀ_H$
oZ`ßÃU ]{hVa [m`m J`m& em{YH$Vm©Am{ß Z{ oZÓH$f© oX`m oH$ od[Ì`Zm
O°gr ‹`mZ [’oV`m± AmYwoZH$ OrdZ _{ß _mZogH$ ÒdmÒœ` H$m{ _O]yV
H$aZ{ _{ß ghm`H$ hm{ gH$Vr h¢&
^mdZmÀ_H$ g_m`m{OZ H$r AdYmaUm^mdZmÀ_H$ g_m`m{OZ H$r AdYmaUm^mdZmÀ_H$ g_m`m{OZ H$r AdYmaUm^mdZmÀ_H$ g_m`m{OZ H$r AdYmaUm^mdZmÀ_H$ g_m`m{OZ H$r AdYmaUm
1.1.1.1.1. ^mdZmÀ_H$ g_m`m{OZ H$m AW©- ^mdZmÀ_H$ g_m`m{OZ H$m AW©- ^mdZmÀ_H$ g_m`m{OZ H$m AW©- ^mdZmÀ_H$ g_m`m{OZ H$m AW©- ^mdZmÀ_H$ g_m`m{OZ H$m AW©- ^mdZmÀ_H$ g_m`m{OZ Ï`o∫$
H$r dh j_Vm h° oOgH{$ ¤mam dh A[Zr ^mdZmAm{ß H$m{ g_PVm, oZ`ßoÃV
H$aVm Am°a [naoÒWoV`m{ß H{$ AZwgma CoMV ‡oVoH´$`m X{Vm h°& `h _mZogH$
ÒdmÒœ` Am°a Ï`o∫$Àd odH$mg H$m _hÀd[yU© ^mJ h°&

^mdZmÀ_H$ Í$[ g{ gßVwobV Ï`o∫$ A[Zr ^mdZmAm{ß H$m{ X]mZ{ H{$
]Om` C›h{ß g_PVm h° Am°a gH$mamÀ_H$ VarH{$ g{ Ï`∫$ H$aVm h°&
2.2.2.2.2. ^mdZmÀ_H$ g_m`m{OZ H$r ode{fVmE±^mdZmÀ_H$ g_m`m{OZ H$r ode{fVmE±^mdZmÀ_H$ g_m`m{OZ H$r ode{fVmE±^mdZmÀ_H$ g_m`m{OZ H$r ode{fVmE±^mdZmÀ_H$ g_m`m{OZ H$r ode{fVmE±
(H$) ^mdZmÀ_H$ oÒWaVm- (H$) ^mdZmÀ_H$ oÒWaVm- (H$) ^mdZmÀ_H$ oÒWaVm- (H$) ^mdZmÀ_H$ oÒWaVm- (H$) ^mdZmÀ_H$ oÒWaVm- Ï`o∫$ H$oR>Z [naoÒWoV`m{ß _{ß ^r emßV Am°a
gßVwobV ahZ{ _{ß gj_ hm{Vm h°&

(I) AmÀ_-oZ`ßÃU- (I) AmÀ_-oZ`ßÃU- (I) AmÀ_-oZ`ßÃU- (I) AmÀ_-oZ`ßÃU- (I) AmÀ_-oZ`ßÃU- `h Ï`o∫$ H$m{ H´$m{Y, oMßVm Am°a VZmd O°gr
^mdZmAm{ß H$m{ oZ`ßoÃV H$aZ{ _{ß ghm`Vm H$aVm h°&
(J) gH$mamÀ_H$ gm {M - (J) gH$mamÀ_H$ gm {M - (J) gH$mamÀ_H$ gm {M - (J) gH$mamÀ_H$ gm {M - (J) gH$mamÀ_H$ gm {M - ^mdZmÀ_H$ Í$[ g{ g_m`m{oOV Ï`o∫$
g_Ò`mAm{ß H$m{ g_mYmZ H{$ —oÓQ>H$m{U g{ X{IVm h°&
(K) gm_moOH$ AZwHy$bZ- (K) gm_moOH$ AZwHy$bZ- (K) gm_moOH$ AZwHy$bZ- (K) gm_moOH$ AZwHy$bZ- (K) gm_moOH$ AZwHy$bZ- ^mdZmÀ_H$ gßVwbZ Ï`o∫$ H$m{ A¿N{>
gm_moOH$ gß]ßY ÒWmo[V H$aZ{ _{ß ghm`Vm H$aVm h°&
3.3.3.3.3. ^mdZmÀ_H$ g_m`m {OZ H$m {  ‡^modV H$aZ{ dmb{ H$maH$-^mdZmÀ_H$ g_m`m {OZ H$m {  ‡^modV H$aZ{ dmb{ H$maH$-^mdZmÀ_H$ g_m`m {OZ H$m {  ‡^modV H$aZ{ dmb{ H$maH$-^mdZmÀ_H$ g_m`m {OZ H$m {  ‡^modV H$aZ{ dmb{ H$maH$-^mdZmÀ_H$ g_m`m {OZ H$m {  ‡^modV H$aZ{ dmb{ H$maH$-
^mdZmÀ_H$ g_m`m{OZ [a Ï`o∫$JV AZw^d, Ï`o∫$Àd, [mnadmnaH$
dmVmdaU, gm_moOH$ gß]ßY Am°a _mZogH$ oÒWoV H$m ‡^md [∂S>Vm h°&
gH$mamÀ_H$ dmVmdaU Am°a AmÀ_-OmJÍ$H$Vm ^mdZmÀ_H$ gßVwbZ H$m{
]∂T>mZ{ _{ß ghm`H$ hm{V{ h¢&
4.4.4.4.4. ^mdZmÀ_H$ g_m`m{OZ H$m _hÀd - ^mdZmÀ_H$ g_m`m{OZ H$m _hÀd - ^mdZmÀ_H$ g_m`m{OZ H$m _hÀd - ^mdZmÀ_H$ g_m`m{OZ H$m _hÀd - ^mdZmÀ_H$ g_m`m{OZ H$m _hÀd - ̂ mdZmÀ_H$ g_m`m{OZ Ï`o∫$
H$m{ VZmd[yU© [naoÒWoV`m{ß H$m gm_Zm H$aZ{, CoMV oZU©` b{Z{ Am°a ÒdÒW
gß]ßY ]ZmE aIZ{ _{ß ghm`Vm H$aVm h°& `h Ï`o∫$ H{$ _mZogH$ ÒdmÒœ`
Am°a OrdZ gßVwoÓQ> H{$ obE AmdÌ`H$ h°&
5.5.5.5.5. od[Ì`Zm Am°a ^mdZmÀ_H$ g_m`m{OZ H$m gß]ßY - od[Ì`Zm Am°a ^mdZmÀ_H$ g_m`m{OZ H$m gß]ßY - od[Ì`Zm Am°a ^mdZmÀ_H$ g_m`m{OZ H$m gß]ßY - od[Ì`Zm Am°a ^mdZmÀ_H$ g_m`m{OZ H$m gß]ßY - od[Ì`Zm Am°a ^mdZmÀ_H$ g_m`m{OZ H$m gß]ßY - od[Ì`Zm
gmYZm AmÀ_-OmJÍ$H$Vm, Y°`©, g_Vm Am°a AmÀ_-oZ`ßÃU O°g{ JwUm{ß
H$m odH$mg H$aVr h°, Om{ ̂ mdZmÀ_H$ g_m`m{OZ H{$ ‡_wI AmYma h¢& BgobE
od[Ì`Zm Ï`o∫$ H$m{ A[Zr ^mdZmAm{ß H$m{ ]{hVa Tß>J g{ g_PZ{ Am°a
oZ`ßoÃV H$aZ{ _{ß ghm`Vm H$a gH$Vr h°&
od[Ì`Zm gmYZm Am°a ̂ mdZmÀ_H$ odoZ`_Z H$m gß]ßY- od[Ì`Zm gmYZm Am°a ̂ mdZmÀ_H$ odoZ`_Z H$m gß]ßY- od[Ì`Zm gmYZm Am°a ̂ mdZmÀ_H$ odoZ`_Z H$m gß]ßY- od[Ì`Zm gmYZm Am°a ̂ mdZmÀ_H$ odoZ`_Z H$m gß]ßY- od[Ì`Zm gmYZm Am°a ̂ mdZmÀ_H$ odoZ`_Z H$m gß]ßY- ̂ mdZmÀ_H$
odoZ`_Z AmYwoZH$ _Zm{odkmZ H$r EH$ _hÀd[yU© AdYmaUm h°, oOgH$m
AW© h° Ï`o∫$ H$r dh j_Vm oOgH{$ ¤mam dh A[Zr ^mdZmAm{ß H$m{
[hMmZVm, g_PVm Am°a [naoÒWoV`m{ß H{$ AZwgma oZ`ßoÃV H$aVm h°&
^mdZmÀ_H$ odoZ`_Z Ï`o∫$ H$m{ VZmd[yU© [naoÒWoV`m{ß _{ß gßVwobV ahZ{
Am°a CoMV oZU©` b{Z{ _{ß ghm`Vm H$aVm h°&

od[Ì`Zm gmYZm ̂ mdZmÀ_H$ odoZ`_Z H$r ‡oH´$`m H$m{ _O]yV H$aZ{
_{ß _hÀd[yU© ̂ yo_H$m oZ^mVr h°& ̀ h Ï`o∫$ H$m{ A[Zr ̂ mdZmAm{ß H$m{ X]mZ{
`m CZg{ ̂ mJZ{ H{$ ]Om` C›h{ß ÒdrH$ma H$aZ{ Am°a g_PZ{ H$r j_Vm ‡XmZ
H$aVr h°&
1.1.1.1.1. ^mdZmAm{ß H{$ ‡oV OmJÍ$H$Vm H$m odH$mg- ^mdZmAm{ß H{$ ‡oV OmJÍ$H$Vm H$m odH$mg- ^mdZmAm{ß H{$ ‡oV OmJÍ$H$Vm H$m odH$mg- ^mdZmAm{ß H{$ ‡oV OmJÍ$H$Vm H$m odH$mg- ^mdZmAm{ß H{$ ‡oV OmJÍ$H$Vm H$m odH$mg- A∑ga Ï`o∫$ A[Zr
^mdZmAm{ß H{$ ‡^md _{ß VwaßV ‡oVoH´$`m X{Vm h°& CXmhaU H{$ obE, H´$m{Y H$r
oÒWoV _{ß Ï`o∫$ o]Zm gm{M{ H$R>m{a Ï`dhma H$a gH$Vm h°& od[Ì`Zm gmYZm
Ï`o∫$ H$m{ A[Zr AmßVnaH$ AdÒWmAm{ß H$m oZarjU H$aZm ogImVr h°&

O] Ï`o∫$ `h [hMmZZ{ bJVm h° oH$ CgH{$ ^rVa H´$m{Y, ^` `m
oMßVm CÀ[fi hm{ ahr h°, Vm{ dh Cg ^mdZm g{ Xyar ]ZmH$a AoYH$ gßVwobV
‡oVoH´$`m X{ gH$Vm h°& Bg ‡H$ma od[Ì`Zm ^mdZmÀ_H$ OmJÍ$H$Vm H$m{
]∂T>mVr h°&
2.2.2.2.2. ‡oVoH´$`m Am°a Ï`dhma H{$ ]rM AßVamb- ‡oVoH´$`m Am°a Ï`dhma H{$ ]rM AßVamb- ‡oVoH´$`m Am°a Ï`dhma H{$ ]rM AßVamb- ‡oVoH´$`m Am°a Ï`dhma H{$ ]rM AßVamb- ‡oVoH´$`m Am°a Ï`dhma H{$ ]rM AßVamb- _Zm{d°kmoZH$ —oÓQ>H$m{U
g{ ^mdZmÀ_H$ oZ`ßÃU H$m EH$ _hÀd[yU© [hby h° oH$ Ï`o∫$ oH$gr KQ>Zm
Am°a A[Zr ‡oVoH´$`m H{$ ]rM _mZogH$ AßVamb odH$ogV H$a gH{$&

od[Ì`Zm Ï`o∫$ H$m{ ̀ h j_Vm ‡XmZ H$aVr h° oH$ dh oH$gr ̂ mdZm
H$m{ VwaßV Ï`∫$ H$aZ{ H{$ ]Om` [hb{ Cg{ g_P{& `h ‡oH´$`m Amd{J[yU©
Ï`dhma H$m{ H$_ H$aVr h° Am°a AmÀ_-oZ`ßÃU H$m{ ]∂T>mVr h°&
3.3.3.3.3. ZH$mamÀ_H$ ^mdZmAm{ß H$m ‡]ßYZ- ZH$mamÀ_H$ ^mdZmAm{ß H$m ‡]ßYZ- ZH$mamÀ_H$ ^mdZmAm{ß H$m ‡]ßYZ- ZH$mamÀ_H$ ^mdZmAm{ß H$m ‡]ßYZ- ZH$mamÀ_H$ ^mdZmAm{ß H$m ‡]ßYZ- oMßVm, ^`, B©f©Ám Am°a H´$m{Y
O°gr ^mdZmE± Ï`o∫$ H{$ _mZogH$ ÒdmÒœ` H$m{ ‡^modV H$a gH$Vr h¢&
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od[Ì`Zm BZ ^mdZmAm{ß H$m{ g_m· H$aZ{ H$m ‡`mg Zht H$aVr, ]oÎH$
Ï`o∫$ H$m{ CZH{$ dmÒVodH$ ÒdÍ$[ H$m{ g_PZ{ _{ß ghm`Vm H$aVr h°&

O] Ï`o∫$ ̀ h g_PVm h° oH$ ̂ mdZmE± AÒWm`r hm{Vr h¢, Vm{ dh CZg{
AÀ`oYH$ ‡^modV Zht hm{Vm& Bgg{ ^mdZmÀ_H$ oÒWaVm odH$ogV hm{Vr
h°&
od[Ì`Zm H$m ›`yam{-_Zm{d°kmoZH$ AmYma- od[Ì`Zm H$m ›`yam{-_Zm{d°kmoZH$ AmYma- od[Ì`Zm H$m ›`yam{-_Zm{d°kmoZH$ AmYma- od[Ì`Zm H$m ›`yam{-_Zm{d°kmoZH$ AmYma- od[Ì`Zm H$m ›`yam{-_Zm{d°kmoZH$ AmYma- AmYwoZH$ ›`yam{gmBßg H{$
em{Ym{ß Z{ `h Ò[ÓQ> oH$`m h° oH$ ‹`mZ A‰`mg _oÒVÓH$ H$r gßaMZm Am°a
H$m`©‡Umbr H$m{ ‡^modV H$a gH$Vm h°&
1.1.1.1.1. ‡r\´$ ßQ >b H$m ∞Q { © >∑g Am°a ^mdZmÀ_H$ oZ`ßÃU- ‡r\´$ ßQ >b H$m ∞Q { © >∑g Am°a ^mdZmÀ_H$ oZ`ßÃU- ‡r\´$ ßQ >b H$m ∞Q { © >∑g Am°a ^mdZmÀ_H$ oZ`ßÃU- ‡r\´$ ßQ >b H$m ∞Q { © >∑g Am°a ^mdZmÀ_H$ oZ`ßÃU- ‡r\´$ ßQ >b H$m ∞Q { © >∑g Am°a ^mdZmÀ_H$ oZ`ßÃU- _oÒVÓH$ H$m
‡r\´$ßQ>b H$m∞Q{©>∑g oZU©` b{Z{, AmÀ_-oZ`ßÃU Am°a ̂ mdZmAm{ß H$m{ oZ`ßoÃV
H$aZ{ _{ß _hÀd[yU© ^yo_H$m oZ^mVm h°&

oZ`o_V ‹`mZ A‰`mg Bg j{Ã H$r H$m`©j_Vm H$m{ _O]yV H$aZ{ _{ß
ghm`Vm H$a gH$Vm h°, oOgg{ Ï`o∫$ AoYH$ gm{M-g_PH$a ‡oVoH´$`m
X{Vm h°&
2.2.2.2.2. Ao_JS>mbm Am°a VZmd ‡oVoH´$`m- Ao_JS>mbm Am°a VZmd ‡oVoH´$`m- Ao_JS>mbm Am°a VZmd ‡oVoH´$`m- Ao_JS>mbm Am°a VZmd ‡oVoH´$`m- Ao_JS>mbm Am°a VZmd ‡oVoH´$`m- Ao_JS>mbm _oÒVÓH$ H$m dh
^mJ h° Om{ ^` Am°a VZmd O°gr ^mdZmAm{ß g{ Ow∂S>m hm{Vm h°& AÀ`oYH$
VZmd _{ß Ao_JS>mbm AoYH$ goH´$` hm{ gH$Vm h°, oOgg{ Ï`o∫$ ̂ mdZmÀ_H$
Í$[ g{ AoÒWa hm{ gH$Vm h°&

‹`mZ A‰`mg VZmd ‡oVoH´$`m H$m{ oZ`ßoÃV H$aZ{ _{ß ghm`H$ _mZm
OmVm h°, oOgg{ Ï`o∫$ AoYH$ emßV Am°a gßVwobV ah gH$Vm h°&
3.3.3.3.3. _oÒVÓH$ H$r OmJÍ$H$Vm ‡Umbr - _oÒVÓH$ H$r OmJÍ$H$Vm ‡Umbr - _oÒVÓH$ H$r OmJÍ$H$Vm ‡Umbr - _oÒVÓH$ H$r OmJÍ$H$Vm ‡Umbr - _oÒVÓH$ H$r OmJÍ$H$Vm ‡Umbr - od[Ì`Zm Ï`o∫$ H$r ‹`mZ
j_Vm Am°a AmÀ_-OmJÍ$H$Vm g{ gß]ßoYV _mZogH$ ‡oH´$`mAm{ß H$m{ _O]yV
H$aVr h°& Bgg{ Ï`o∫$ A[Z{ odMmam{ß Am°a ^mdZmAm{ß H$m{ AoYH$ Ò[ÓQ> Í$[
g{ g_P [mVm h°&
od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ ]wo’_Œmm H$m gß]ßY- od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ ]wo’_Œmm H$m gß]ßY- od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ ]wo’_Œmm H$m gß]ßY- od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ ]wo’_Œmm H$m gß]ßY- od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ ]wo’_Œmm H$m gß]ßY- ̂ mdZmÀ_H$
]wo’_Œmm AmYwoZH$ _Zm{odkmZ H$r EH$ _hÀd[yU© AdYmaUm h°, oOgH$m
gß]ßY Ï`o∫$ H$r A[Zr ^mdZmAm{ß H$m{ g_PZ{, oZ`ßoÃV H$aZ{ VWm Xygam{ß
H$r ^mdZmAm{ß H$m{ [hMmZZ{ H$r j_Vm g{ h°& S°>oZ`b Jm{b_°Z H{$ AZwgma
^mdZmÀ_H$ ]wo’_Œmm Ï`o∫$ H$m{ H{$db ]m°o’H$ j_Vm H{$ AmYma [a Zht,
]oÎH$ ̂ mdZmÀ_H$ gßVwbZ Am°a gm_moOH$ Ï`dhma H{$ AmYma [a ̂ r g\$b
]ZmVr h°&

^mdZmÀ_H$ ]wo’_Œmm H{$ ‡_wI KQ>H$ h¢ AmÀ_-OmJÍ$H$Vm, AmÀ_-
oZ`ßÃU, ‡{aUm, ghmZw^yoV Am°a gm_moOH$ H$m°eb& od[Ì`Zm gmYZm
BZ g^r j_VmAm{ß H{$ odH$mg _{ß _hÀd[yU© ^yo_H$m oZ^m gH$Vr h°&
1.1.1.1.1. AmÀ_-OmJÍ$H$Vm H$m odH$mg- AmÀ_-OmJÍ$H$Vm H$m odH$mg- AmÀ_-OmJÍ$H$Vm H$m odH$mg- AmÀ_-OmJÍ$H$Vm H$m odH$mg- AmÀ_-OmJÍ$H$Vm H$m odH$mg- AmÀ_-OmJÍ$H$Vm ^mdZmÀ_H$
]wo’_Œmm H$m AmYma h°& BgH$m AW© h° Ï`o∫$ H$m A[Zr ̂ mdZmAm{ß, odMmam{ß,
B¿N>mAm{ß Am°a _mZogH$ AdÒWmAm{ß H$m{ [hMmZZ{ H$r j_Vm&

od[Ì`Zm gmYZm _{ß Ï`o∫$ A[Z{ Ìdmg, emarnaH$ gßd{XZmAm{ß Am°a
odMmam{ß H$m oZarjU H$aVm h°& Bg ‡oH´$`m g{ Ï`o∫$ `h g_PZ{ bJVm h°
oH$ CgH{$ ^rVa H$m°Z-gr ^mdZmE± CÀ[fi hm{ ahr h¢ Am°a d{ CgH{$ Ï`dhma
H$m{ oH$g ‡H$ma ‡^modV H$a ahr h¢&

CXmhaU H{$ obE, O] Ï`o∫$ H´$m{Y H$r ^mdZm H$m{ H{$db AZw^d H{$
Í$[ _{ß X{IZm grIVm h°, Vm{ dh H´$m{Y H{$ H$maU VwaßV ‡oVoH´$`m X{Z{ H{$
]Om` emßoV[yd©H$ oZU©` b{Z{ _{ß gj_ hm{Vm h°&
2.2.2.2.2.  AmÀ_-oZ`ßÃU Am°a ̂ mdZmÀ_H$ gßVwbZ-  AmÀ_-oZ`ßÃU Am°a ̂ mdZmÀ_H$ gßVwbZ-  AmÀ_-oZ`ßÃU Am°a ̂ mdZmÀ_H$ gßVwbZ-  AmÀ_-oZ`ßÃU Am°a ̂ mdZmÀ_H$ gßVwbZ-  AmÀ_-oZ`ßÃU Am°a ̂ mdZmÀ_H$ gßVwbZ- ̂ mdZmÀ_H$ ]wo’_Œmm
H$m Xygam _hÀd[yU© [j AmÀ_-oZ ß̀ÃU h°& BgH$m AW© h° A[Zr ̂ mdZmAm{ß

H$m{ oZ`ßoÃV H$aZm Am°a [naoÒWoV`m{ß H{$ AZwgma CoMV ‡oVoH´$`m X{Zm&
od[Ì`Zm Ï`o∫$ H$m{ ̀ h ogImVr h° oH$ ‡À {̀H$ ̂ mdZm AÒWm`r hm{Vr

h°& gwIX Am°a XwIX AZw^d ÒWm`r Zht ahV{& Bg g_P H{$ H$maU Ï`o∫$
^mdZmAm{ß H{$ AÀ`oYH$ ‡^md g{ ]M gH$Vm h°&
Bg ‡H$ma od[Ì`Zm Ï`o∫$ _{ß Y°`©, ghZerbVm Am°a ̂ mdZmÀ_H$ oÒWaVm
H$m odH$mg H$aVr h°&
3.3.3.3.3. ghmZw^yoV Am°a gm_moOH$ gß]ßYm{ ß H$m odH$mg- ghmZw^yoV Am°a gm_moOH$ gß]ßYm{ ß H$m odH$mg- ghmZw^yoV Am°a gm_moOH$ gß]ßYm{ ß H$m odH$mg- ghmZw^yoV Am°a gm_moOH$ gß]ßYm{ ß H$m odH$mg- ghmZw^yoV Am°a gm_moOH$ gß]ßYm{ ß H$m odH$mg- od[Ì`Zm H{$db
AmÀ_-Adbm{H$Z VH$ gro_V Zht h°, ]oÎH$ `h Ï`o∫$ _{ß H$ÈUm Am°a
ghmZw^yoV H$m odH$mg H$aVr h°& O] Ï`o∫$ A[Z{ _mZogH$ AZw^dm{ß H$m{
g_PVm h°, Vm{ dh Xygam{ß H$r ̂ mdZmAm{ß H$m{ ̂ r ]{hVa Tß>J g{ g_PZ{ bJVm
h°&

ghmZw^yoV ]{hVa gm_moOH$ gß]ßYm{ß, gh`m{J Am°a gH$mamÀ_H$
Ï`dhma H$m{ ]∂T>mdm X{Vr h°&
od[Ì`Zm Am°a gßkmZmÀ_H$ _Zm{odkmZ od[Ì`Zm Am°a gßkmZmÀ_H$ _Zm{odkmZ od[Ì`Zm Am°a gßkmZmÀ_H$ _Zm{odkmZ od[Ì`Zm Am°a gßkmZmÀ_H$ _Zm{odkmZ od[Ì`Zm Am°a gßkmZmÀ_H$ _Zm{odkmZ - gßkmZmÀ_H$ _Zm{odkmZ H{$
AZwgma Ï`o∫$ H$r ^mdZmE± H{$db ]mhar KQ>ZmAm{ß g{ CÀ[fi Zht hm{Vt,
]oÎH$ CZ KQ>ZmAm{ß H{$ ‡oV Ï`o∫$ H$r gm{M Am°a Ï`mª`m g{ ‡^modV hm{Vr
h¢&

EH$ hr [naoÒWoV _{ß AbJ-AbJ Ï`o∫$ AbJ-AbJ ̂ mdZmÀ_H$
‡oVoH´$`m X{ gH$V{ h¢ ∑`m{ßoH$ CZH$r gm{MZ{ H$r ‡oH´$`m AbJ hm{Vr h°&
od[Ì`Zm gmYZm Ï`o∫$ H$r gm{MZ{ H$r ‡oH´$`m H$m{ g_PZ{ Am°a oZ`ßoÃV
H$aZ{ _{ß ghm`Vm H$aVr h°&
1.1.1.1.1. odMmam{ ß H{$ ‡oV OmJÍ$H$Vm- odMmam{ ß H{$ ‡oV OmJÍ$H$Vm- odMmam{ ß H{$ ‡oV OmJÍ$H$Vm- odMmam{ ß H{$ ‡oV OmJÍ$H$Vm- odMmam{ ß H{$ ‡oV OmJÍ$H$Vm- _ZwÓ` A∑ga A[Z{ odMmam{ß H$m{
dmÒVodH$Vm _mZ b{Vm h°& ZH$mamÀ_H$ odMma O°g{-$"_¢ Ag\$b hy±', "_{a{
gmW h_{em JbV hm{Vm h°' AmoX ^mdZmÀ_H$ VZmd H$m{ ]∂T>m gH$V{ h¢&

od[Ì`Zm Ï`o∫$ H$m{ ̀ h g_PZ{ _{ß ghm`Vm H$aVr h° oH$ odMma H{$db
_mZogH$ KQ>ZmE± h¢, d{ AßoV_ gÀ` Zht h¢& Bgg{ Ï`o∫$ ZH$mamÀ_H$ odMmam{ß
g{ Xyar ]Zm gH$Vm h°&
2.2.2.2.2. gßkmZmÀ_H$ [wZ_y©Î`mßH$Z gßkmZmÀ_H$ [wZ_y©Î`mßH$Z gßkmZmÀ_H$ [wZ_y©Î`mßH$Z gßkmZmÀ_H$ [wZ_y©Î`mßH$Z gßkmZmÀ_H$ [wZ_y©Î`mßH$Z - gßkmZmÀ_H$ [wZ_y©Î`mßH$Z H$m AW©
h° oH$gr [naoÒWoV H$m{ ZE Am°a gH$mamÀ_H$ —oÓQ>H$m{U g{ X{IZm&

od[Ì`Zm Ï`o∫$ H$m{ H$oR>Z [naoÒWoV`m{ß H$m{ ÒdrH$ma H$aZ{ Am°a CZH{$
‡oV gßVwobV —oÓQ>H$m{U odH$ogV H$aZ{ _{ß ghm`Vm H$aVr h°&

CXmhaU H{$ obE, Ag\$bVm H$m{ H{$db ZH$mamÀ_H$ AZw^d _mZZ{
H{$ ]Om` Ï`o∫$ Cg{ grIZ{ Am°a odH$mg H{$ Adga H{$ Í$[ _{ß X{I gH$Vm
h°&
3.3.3.3.3. oMßVm Am°a VZmd[yU© odMmam{ ß _{ß H$_r- oMßVm Am°a VZmd[yU© odMmam{ ß _{ß H$_r- oMßVm Am°a VZmd[yU© odMmam{ ß _{ß H$_r- oMßVm Am°a VZmd[yU© odMmam{ ß _{ß H$_r- oMßVm Am°a VZmd[yU© odMmam{ ß _{ß H$_r- ̂ odÓ` H$r oMßVm Am°a AVrV
H$r ZH$mamÀ_H$ KQ>ZmE± Ï`o∫$ H{$ _mZogH$ ÒdmÒœ` H$m{ ‡^modV H$aVr h¢&
od[Ì`Zm Ï`o∫$ H$m{ dV©_mZ jU [a H{$ßo–V H$aVr h°, oOgg{ AZmdÌ`H$
oMßVZ Am°a _mZogH$ VZmd H$_ hm{ gH$Vm h°&
gH$mamÀ_H$ _Zm{odkmZ H{$ gßX^© _{ß od[Ì`Zm- gH$mamÀ_H$ _Zm{odkmZ H{$ gßX^© _{ß od[Ì`Zm- gH$mamÀ_H$ _Zm{odkmZ H{$ gßX^© _{ß od[Ì`Zm- gH$mamÀ_H$ _Zm{odkmZ H{$ gßX^© _{ß od[Ì`Zm- gH$mamÀ_H$ _Zm{odkmZ H{$ gßX^© _{ß od[Ì`Zm- gH$mamÀ_H$ _Zm{odkmZ
_ZwÓ` H$r gH$mamÀ_H$ j_VmAm{ß, _mZogH$ H$Î`mU Am°a OrdZ gßVwoÓQ>
H$m A‹``Z H$aVm h°& BgH$m C‘{Ì` H{$db _mZogH$ g_Ò`mAm{ß H$m{ H$_
H$aZm Zht, ]oÎH$ Ï`o∫$ H{$ OrdZ _{ß gH$mamÀ_H$ JwUm{ß H$m odH$mg H$aZm
^r h°&
od[Ì`Zm gmYZm gH$mamÀ_H$ _Zm{odkmZ H{$ H$B© C‘{Ì`m{ß g{ gß]ßoYV h°&
1.1.1.1.1. _mZogH$ H$Î`mU _mZogH$ H$Î`mU _mZogH$ H$Î`mU _mZogH$ H$Î`mU _mZogH$ H$Î`mU - od[Ì`Zm Ï`o∫$ H$m{ AmÀ_-ÒdrH•$oV,
_mZogH$ emßoV Am°a gßVwobV —oÓQ>H$m{U odH$ogV H$aZ{ _{ß ghm`Vm H$aVr
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h°& Bgg{ Ï`o∫$ A[Z{ OrdZ H{$ ‡oV AoYH$ gßVwoÓQ> AZw^d H$a gH$Vm h°&
2.2.2.2.2. Y°`© Am°a ghZerbVm H$m odH$mg- Y°`© Am°a ghZerbVm H$m odH$mg- Y°`© Am°a ghZerbVm H$m odH$mg- Y°`© Am°a ghZerbVm H$m odH$mg- Y°`© Am°a ghZerbVm H$m odH$mg- OrdZ _{ß H$oR>Z [naoÒWoV`m±
Òdm^modH$ h¢& od[Ì`Zm Ï`o∫$ H$m{ H$oR>Z AZw^dm{ß g{ ^mJZ{ H{$ ]Om`
C›h{ß ÒdrH$ma H$aZ{ H$r j_Vm ‡XmZ H$aVr h°&

Bgg{ Ï`o∫$ _{ß _mZogH$ —∂T>Vm (psychological resilience)
odH$ogV hm{Vr h°&
3.3.3.3.3. H$ÈUm Am°a gH$mamÀ_H$ ^mdZmE±- H$ÈUm Am°a gH$mamÀ_H$ ^mdZmE±- H$ÈUm Am°a gH$mamÀ_H$ ^mdZmE±- H$ÈUm Am°a gH$mamÀ_H$ ^mdZmE±- H$ÈUm Am°a gH$mamÀ_H$ ^mdZmE±- od[Ì`Zm Ï`o∫$ _{ß H$ÈUm,
j_m Am°a ghmZw^yoV O°g{ gH$mamÀ_H$ JwUm{ß H$m{ ]∂T>mdm X{Vr h°& `{ JwU
Ï`o∫$ H{$ gm_moOH$ Am°a ^mdZmÀ_H$ OrdZ H$m{ ]{hVa ]ZmV{ h¢&
4.4.4.4.4. OrdZ gßVwoÓQ> _{ ß d•o’- OrdZ gßVwoÓQ> _{ ß d•o’- OrdZ gßVwoÓQ> _{ ß d•o’- OrdZ gßVwoÓQ> _{ ß d•o’- OrdZ gßVwoÓQ> _{ ß d•o’- O] Ï`o∫$ A[Zr ^mdZmAm{ß Am°a odMmam{ß
H$m{ gßVwobV H$aZm grIVm h°, Vm{ dh OrdZ H$r [naoÒWoV`m{ß H$m{ AoYH$
gH$mamÀ_H$ —oÓQ>H$m{U g{ ÒdrH$ma H$aVm h°& Bgg{ OrdZ gßVwoÓQ> ]∂T> gH$Vr
h°&
AmYwoZH$ OrdZ _{ß od[Ì`Zm H$r C[`m{oJVm- AmYwoZH$ OrdZ _{ß od[Ì`Zm H$r C[`m{oJVm- AmYwoZH$ OrdZ _{ß od[Ì`Zm H$r C[`m{oJVm- AmYwoZH$ OrdZ _{ß od[Ì`Zm H$r C[`m{oJVm- AmYwoZH$ OrdZ _{ß od[Ì`Zm H$r C[`m{oJVm- AmYwoZH$ g_mO _{ß
VZmd, ‡oVÒ[Ym© Am°a _mZogH$ X]md V{Or g{ ]∂T> ah{ h¢& Bg [naoÒWoV _{ß
_mZogH$ gßVwbZ ]ZmE aIZm EH$ ]∂S>r MwZm°Vr ]Z J`m h°& od[Ì`Zm
gmYZm Ï`o∫$ H$m{ AmßVnaH$ oÒWaVm Am°a ^mdZmÀ_H$ gßVwbZ odH$ogV
H$aZ{ _{ß ghm`Vm H$a gH$Vr h°&
1.1.1.1.1. Ï`o∫$JV OrdZ _{ß C[`m{oJVm- Ï`o∫$JV OrdZ _{ß C[`m{oJVm- Ï`o∫$JV OrdZ _{ß C[`m{oJVm- Ï`o∫$JV OrdZ _{ß C[`m{oJVm- Ï`o∫$JV OrdZ _{ß C[`m{oJVm- Ï`o∫$JV ÒVa [a od[Ì`Zm
Ï`o∫$ H$m{ A[Zr ^mdZmAm{ß H$m{ g_PZ{ Am°a oZ`ßoÃV H$aZ{ _{ß ghm`Vm
H$aVr h°& Bgg{ AmÀ_odÌdmg, Y°`© Am°a _mZogH$ emßoV odH$ogV hm{Vr h°&
`h Ï`o∫$ H$m{ H´$m{Y, ^` Am°a oMßVm O°gr ^mdZmAm{ß H$m{ ]{hVa Tß>J g{
gß^mbZ{ _{ß gj_ ]ZmVr h°&
2.2.2.2.2. oejm j{Ã _{ß C[`m{oJVm- oejm j{Ã _{ß C[`m{oJVm- oejm j{Ã _{ß C[`m{oJVm- oejm j{Ã _{ß C[`m{oJVm- oejm j{Ã _{ß C[`m{oJVm- od⁄moW©`m{ß H{$ OrdZ _{ß [arjm VZmd,
‡oVÒ[Ym© Am°a ^odÓ` H$r oMßVm gm_m›` g_Ò`mE± h¢& od[Ì`Zm ‹`mZ
EH$mJ´Vm, AmÀ_-oZ`ßÃU Am°a VZmd ‡]ßYZ _{ß ghm`H$ hm{ gH$Vm h°&
`h N>mÃm{ß _{ß gH$mamÀ_H$ gm{M Am°a grIZ{ H$r j_Vm H$m{ ]∂T>mdm X{ gH$Vm
h°&
3.3.3.3.3. H$m`©ÒWb _{ß C[`m{oJVm- H$m`©ÒWb _{ß C[`m{oJVm- H$m`©ÒWb _{ß C[`m{oJVm- H$m`©ÒWb _{ß C[`m{oJVm- H$m`©ÒWb _{ß C[`m{oJVm- Ï`mdgmo`H$ OrdZ _{ß VZmd, g_` H$m
X]md Am°a ‡oVÒ[Ym© Ï`o∫$ H{$ _mZogH$ ÒdmÒœ` H$m{ ‡^modV H$a gH$V{
h¢& od[Ì`Zm H$_©Mmna`m{ß _{ß VZmd oZ`ßÃU, ]{hVa oZU©` j_Vm Am°a
^mdZmÀ_H$ gßVwbZ odH$ogV H$aZ{ _{ß ghm`H$ hm{ gH$Vr h°&
4.4.4.4.4. [mnadmnaH$ Am°a gm_moOH$ OrdZ _{ß C[`m{oJVm- [mnadmnaH$ Am°a gm_moOH$ OrdZ _{ß C[`m{oJVm- [mnadmnaH$ Am°a gm_moOH$ OrdZ _{ß C[`m{oJVm- [mnadmnaH$ Am°a gm_moOH$ OrdZ _{ß C[`m{oJVm- [mnadmnaH$ Am°a gm_moOH$ OrdZ _{ß C[`m{oJVm- ^mdZmÀ_H$
gßVwbZ ]{hVa [mnadmnaH$ Am°a gm_moOH$ gß]ßYm{ß H{$ obE AmdÌ`H$ h°&
od[Ì`Zm Ï`o∫$ _{ß Y°`©, g_P Am°a ghmZw^yoV odH$ogV H$aVr h°, oOgg{
gß]ßYm{ß _{ß gwYma hm{Vm h°&
oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© - od[Ì`Zm gmYZm Am°a ^mdZmÀ_H$ g_m`m{OZ H{$ ]rM Jham
_Zm{d°kmoZH$ gß]ßY [m`m OmVm h°& od[Ì`Zm Ï`o∫$ H$m{ A[Z{ odMmam{ß,
^mdZmAm{ß Am°a Ï`dhma H$m{ g_PZ{ H$r j_Vm ‡XmZ H$aVr h°& ̀ h AmÀ_-
OmJÍ$H$Vm, ^mdZmÀ_H$ oZ`ßÃU, VZmd ghZerbVm Am°a _mZogH$
gßVwbZ H$m{ odH$ogV H$aZ{ _{ß ghm`H$ hm{Vr h°&

^mdZmÀ_H$ g_m`m{OZ AmYwoZH$ OrdZ H$r EH$ AmdÌ`H$ j_Vm
h°& od[Ì`Zm Ï`o∫$ H$m{ [naoÒWoV`m{ß g{ ^mJZ{ H{$ ]Om` C›h{ß emßV Am°a

OmJÍ$H$ —oÓQ>H$m{U g{ X{IZ{ H$r j_Vm ‡XmZ H$aVr h°&
Bg ‡H$ma H$hm Om gH$Vm h° oH$ od[Ì`Zm H{$db Am‹`moÀ_H$

A‰`mg Zht h°, ]oÎH$ `h EH$ ‡^mdr _Zm{d°kmoZH$ ‡oH´$`m ^r h° Om{
Ï`o∫$ H{$ _mZogH$ ÒdmÒœ` Am°a ̂ mdZmÀ_H$ odH$mg _{ß _hÀd[yU© ̀ m{JXmZ
X{ gH$Vr h°&
gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-
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Hw$ßVH$ VWm ^m{OH•$V dH́$m{oŒmOrodV_≤

S>m∞. [r.Eg. ]K{b *

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  S>m∞. d{bd{H$a H$r H•$[m g{ gZ≤ 1923 _{ß Hw$›VH$ H$r ‡oV
dH´$m{o∫$ OrodV ‡H$moeV hm{ [mB©& CgH{$ ]mX gZ≤ 1928 _{ß CZH$m EH$
Òd¿N> ‡oV ‡m· hwB©&

‡ÒVwV J´›W _{ß dH´$m{o∫$ OrodV H{$ H$mnaH$m, d•oŒm Am°a CXmhaU VrZm{ß
^mJ CXmhaU gohV C[b„Y hwE& Bg J´›W H$r H$mnaH$m, d•oŒm, CXmhaU
AmoX g^r Hw$›VH$ g{ hr ‡m· hwE& oOg{ dH´$m{o∫$ OrodV H$hm J`m&

Hw$ßVH$ H{$ AZwgma H{$db H$mnaH$m ^^mJ H$m{ hr H$mÏ`mbßH$ma H$hm
OmZm em{YH$Vm©Am{ß H$r Am{a g{ H$hm J`m&

C∫$ d•oŒm _{ß Bg ‡H$ma Ï`∫$ oH$`m J`m h° oH$-
"bm{H$m{Œma M_ÀH$maH$mna d°oMÕ` og’`{&'
H$mÏÒ`m`_bßH$ma : H$m{@[yd© odYrV{&&

AmJ{ `h ^r d•oŒm _{ß H$hm h° oH$-
"ZZ≤ go›V oMaßVßZmÒVXbßH$mamÒVV≤
oH$_W© o_À`mh-A[yd©: VX≤
Ï`oVna∫$mWuo^Ym`r
H$m{o[ Abm°oH$H$: gmoVe`:&
bm{H$m{... og’`{-Agm_m›`m{hbmX&&
odYmo`odoMÃ^md gÂ[Œm{&
`⁄o[ go›V eVe: H$mÏ`mbßH$mamÒVWmo[
Z Hw$VoÌMX fl`{dßodY d°oMÕ` ogo’:&&'

C∫$ H$WZ _{ß^^m_h, CÿQ> Am°a È–Q> H$r aMZmAm{ß H$m{ H$mÏ`mbßH$ma
H$hm OmVm Wm& oH$›Vw ‡m`: g^r Ambm{MH$m{ß Z{ Cg{ dH´$m{o∫$-OrodV hr
_mZm h°&

Bgr J´›W _{ß `h ^r H$hm J`m h° oH$ dH´$m{o∫$ H$m{ H$mÏ` H$r AmÀ_m
_mZV{ h¢& Hw$ßVH$ ¤mam hr dH´$m{o∫$OrodV bjU Xem©`{ß h¢&

H$oV[` b{IH$ dH´$m{o∫$ H$m{ H$mÏ` H$r AmÀ_m _mZV{ h¢& _oh_^≈> H{$
AZwgma dH´$m{o∫$ o∫$OrodVJV bjU Hw$›VH$ ¤mam hr aoMV h°& Q>rH$mH$ma
Ï`mª`m Í$[ d•oŒm Am°a õm{H$^^r dH´$m{o∫$ OrodV H{$ hr ^mJ h°& ‡W_
C›_{e _{ß X{dr gy∫$mZwgma oZÂZ õm{H$ H$hm J`m h°:-

"dmMm{ odfZ°`À`_wÀ[mXo`Vw_wÉV{&
AmoX dm∑`{o^‹`moX oZo_©V{ _m©Z gyÃdV≤&
bm{H$m{Œma M_ÀH$ma H$m d°oMÕ` og’`{&
H$mÏ`Ò`m_bH$ma: H$m{@fl[yd©odYr`V{&
Y_m©oXgmYZm{[m`: gwHw$_ma H´$_m{oXV:&
H$mÏ`]ßYm{o^OmVmZmß ˆX`mmámXH$maH$:&&'

* ‡m‹`m[H$ (gßÒH•$V) [rE_ E∑grb{ßg ehrX ^r_m Zm`H$ emgH$r` ÒZmVH$m{Œma _hmod⁄mb`, ]∂S>dmZr (_.‡.) ‰mmaV

^m_h H{$ g_mZ hr H$mÏ` H$m ‡`m{J "Y_m©W©...H$mÏ` oZ]›YZ_≤&'
BgH{$ AZwgma Bg{ H$mÏ`mbßH$ma hr H$hm J`m h°&

^m_h H{$ AZwgma "e„XmWm°© gohVm° H$mÏ`_≤'
Hw$›VH$ Z{ ^r B›ht e„Xm{ß g{ H$mÏ` H$r [na^mfm H$r h° `Wm-
"e„XmWm°© gohVm° dH´$' H$od Ï`m[maemoboZ&
]›Y{ Ï`doÒWVm° H$mÏß` Vo¤XmáXH$mnaUr&&'

AWm©V≤ H$od H$r H$Î[Zm-Hw$ebVm g{ e„XmW© H{$ gß̀ mß{J g{ Om{ M_ÀH•$oV[yU©
aMZm hm{Vr h°, Cgr H$m Zm_ H$mÏ` h°& gmbßH•$V e„X Am°a AW© o_bH$a
H$mÏ` hm{V{ h¢ Cgr g{ hr AbßH$ma H$mÏ` H{$ obE AoZdm`© h°& AWm©V≤ H$mÏ`
H$r AbßH$ma H{$ o]Zm^^r oÒWoV gß^d h°& gmYmaU ]m{bMmb g{ o^fi Am°a
CÉH$m{oQ> H$m M_ÀH•$oVOZH$ dU©Z H$m{ hr dH´$m{o∫$ H$hV{ h¢&

"dH´$m{o∫$: ‡og’mo^YmZ Ï`oVa{oH$Ur odoMÕ`°dmo^Ym d°XΩYß H$od
H$_© H$m°ebß VÒ_ ^ßJr odo¿N>oV V`m ^oUoV:&'

H$mÏ` H{$ CXmhaU H{$ gmW ̀ h oXIm`m J`m h° oH$ e„Xm{ß H{$ [nadV©Z
g{ oH$g ‡H$ma a_UrVm bmB© Om gH$Vr h°& gmohÀ` _{ß Om{ gmhM`© h° `h
dmMH$ H$m Xyga{ dmMH$ H{$ gmW d dm∑` H{$ Xyga{ dm¿` H{$ gmW hm{Zm MmohE&
dH´$Vm H$r Ï`mª`m _{ß H$hm J`m h° oH$-

"dH´$Àdß ‡og’ ‡ÒWmZ Ï`oVa{oH$d°oMÕ`_≤&&' ([•.27, H$mnaH$m 1.19)
BgH{$ ]mX H$odÏ`m[madH´$Vm H{$ N>: ^{X ]Vm`{ h¢ `Wm-
1. dU©od›`mgdH´$Vm&
2. [X[ydm©’©dH´$Vm
3. ‡À``dH´$Vm
4. dm∑` dH´$Vm
5. ‡]ßY dH´$Vm
6. dm∑` ‡H$aU dH´$Vm&

Hw$ßVH$ Z{ CZ ̂ {Xm{ß H{$ CXmhaU gohV oZÍ$[U oH$`m h°& BZH$r ÒWm[Zm
h° oH$- "dH´$m{o∫$' H$mÏ` H$r AmÀ_m h°& Om{ H$mÏ` _{ß ‡mUm{ß H$m gßMma H$aVr
h°& BgH{$ o]Zm H$mÏ` H$r gŒmm hr Zht hm{ gH$Vr& [a›Vw dH´$m{o∫$ V] VH$
Zht ]Z gH$Vr O] VH$ H$od _{ß AmdÌ`H$ H$Î[Zm eo∫$ Zht hm{Vr&

d°oMÕ` H{$ _mYw`©, ‡gmX, bmd�` Am°a Ao^OmÀ`- `{ odoeÓQ> JwU
hm{V{ h¢&

Xygam C›_{f dU© od›`mg dH´$Vm H$r [na^mfm _{ß H$hm J`m h° oH$-
EH$m{ ¤m° ]hdm{dUm©: ]ø`_mZm: [wZ: [wZ:& dU©od›`mgdH´$Vm ‡m`: ‡mMrZ
AmbßH$mnaH$m{ß ¤mam oZÍ$o[V AZw‡mg hr h°& `_H$ ^r dU© od›`mg dH´$Vm
H$m hr EH$ ‡H$ma h°& "_H$' Zm_ H$m{fl`Ò`m: ‡H$maß [na—Ì`V{&'
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‹d›`mbm{H$ _{ ß  H ´$_e: AWm©›Va gßH´$o_V dm¿` VWm
AÀ`›VoVaÒH•$Vdm∑` ‹doZ H{$ CXmhaU h°&

Hw$ßVH$ Z{ Í$[H$, ‡eßgm, [`m©`m{∫$ „`mOÒVwoV CÀ‡{jm, AoVe`m{o∫$
VWm A›` Xg g{ ]rg VH$ AbßH$mam{ß H{$ bjUm{ß H$m [arjU oH$`m h°&

MVwW© C›_{f _{ß ‡H$aU dH´$Vm, Am°a ‡]ßY dH´$Vm H$m odd{MZ oH$`m h°&
dH´$m{o∫$OrodV _{ß ‹doZ`m± Ï`ßJ H$r H$mÏ` H$r AmÀ_m H{$ Í$[ _{ß ÒdVßÃ
gŒmm H$m ‡À`mª`mZ oH$`m J`m h°& Am°a dH´$m{o∫$ H{$ Ï`m[H$ ÒdÍ$[ _{ß hr
A›V©^m©d H$m ‡`ÀZ oH$`m h°& gm_m›` [’oV g{ o^fi `m Cgg{^^r CÉ
‡H$ma H$r M_ÀH$mnaH$ dÒVw H$m{ d{ H$mÏ` H$r AmÀ_m _mZV{ h¢& O`aW Z{
dH´$m{o∫$ OrodV H$m A›V^m©d ^^o∫$dmXr gÂ‡Xm` _{ßß oH$`m h°&

dH´$m{o∫$ OrodV EH$ AÀß`V _yÎ`dmZ H•$oV h°& Hw$›VH$ Z{^^m_h Am°a
X�S>r H{$ J´›W g{ AoYH$mße AdVaU ob`{ h¢&
^m{O Am°a dH´$m{o∫$ - ^m{O Am°a dH´$m{o∫$ - ^m{O Am°a dH´$m{o∫$ - ^m{O Am°a dH´$m{o∫$ - ^m{O Am°a dH´$m{o∫$ - "dH´$m{o∫$a{d H$mÏ`Zmß [am^yf{oV ^m_h:&' ^m{O Z{
EH$mXe ̊ m•ßJma ‡H$me _{ß dH´$m{o∫$ _V ̂ m_h Am°a X�S>r g{̂ ^r AoYH$ [wamZm
h°& dÒVwV: ^m_h Z{ AoVem{o∫$ AbßH$ma (2, 85) H{$ dU©Z _{ß dH´$m{o∫$
e„X H$m ‡`m{J AbßH$ma H{$ [`m©` H{$ Í$[ _{ß oH$`m h°&
^m_h Z{ Ò[ÓQ> Í$[ _{ß H$hm h° oH$ dH´$m{o∫$ H$m AW© M_ÀH$ma dmMmß-

"dH́$mW© e„Xm{o∫$abßH$mam H$Î[V{&îî  (5.66)
`w∫ß$ dH´$ Òd^mdm{∫$`m gd©_{{d°oXÏ`V{&' (1,30)

A[Z{ AoVe`m{o∫$ AbßH$ma (2-85) H{$ dU©Z _{ß C›hm{ßZ{ dH´$m{o∫$
e„Xß H$m ‡`m{J AbßH$ma H{$ [`m©` H{$ Í$[ _{ß oH$`m h°& AV: ̂ m_h H{$ _V g{
gÂ[yU© H$mÏ`m{o∫$`m{ß H$m j{Ã dH´$m{o∫$ H$m j{Ã h° & gmam M_ÀH$mnaH$ Am°a
AgmYmaU H$WZ BgH{$ A›VJ©V AmVm h°&

dH´$Vm H$mÏ` H$r ‡W_ AmdÌH$Vm h° Am°a hr H$mÏ` A›` H$WZm{ß g{
[•WH$≤ H$aVr h°& ^m_h Z{ H$hm h° oH$ dH´$m{o∫$ H{$ A^md _{ß H$mÏ` Zht hm{Vm
dh H{$db gmXm H$WZ, ^mfU `m dmVm© hm{ gH$Vr h°&

^m_h H$r H•$oV _{ß gm_m›` VWm H$mÏ`mÀ_H$ Co∫$ Xm{Zm{ß o^fi _mZ{
J`{ h¢& oH$›Vw Hw$›VH$ Òd^mdm{o∫$ H$m{ AbßH$ma _mZZ{ H{$ [j _{ß Zht h°& d{
Òd^mdm{o∫$ AbßH$ma H$m{ _mZZ{ H{$ odam{Yr h°&

C∫$ g›X ©̂ _{ß X�S>r H$m odd{MZ AoYH$ Ò[ÓQ> h°& X�S>r Z{ H$mÏ`mÀ_H$
H$WZ H$m{ dH´$m{o∫$ Am°a Òd^mdm{o∫$-BZ Xm{ ^mJm{ß _{ß ]m±Q>m h°& agdU©Zm H{$
g›X^© _{ß ^m_h H{$ g_mZ X�S>r Z{ ^r dH´$m{o∫$ H{$ A›VJ©V aIm h°& ^m{O Z{
H$mÏ`m{o∫$ H$m AmJ{ odd{MZ oH$`m h°& ^m{O Z{ gßH{$V Í$[ _{ß X�S>r H$r ]mV
H$m{ J´hU oH$`m h°& ^m{O Z{ ‡{`g≤ agdV≤ Am°a CO©oÒd BZ VrZ AbßH$mam{ß
H$m dH´$m{o∫$ H{$ A›VJ©V dU©Z H$aV{ hwE ^r X�S>r H$r —oÓQ> agm{ß Am°a ^mdm{ß
g{ gß]’ hm{Z{ H{$ H$maU BZH$r ‡H•$oV [•WH$≤ Am°a odoeÓQ> h°, VWm ‡^md
_hŒma h°&

^m{O Z{ agdV≤ AbßH$mam{ß H$m{ dH́$m{o∫$ H{$ A›` {̂Xm{ß g{ [•WH$≤≤ ÒdrH$ma
oH$`m h°& Bg ‡H$ma ^m{O AbßH$ma e„X H$m ‡`m{J Bgr AW© _{ß H$aV{ h¢ oOg
AW© _{ß BgH$m ‡`m{J dm_Z Z{ A[Z{ gm°X ©̀bßH$ma gyÃ (1,1,2) _{ß oH$`m h°&

Bg ‡H$ma ^m{O Z{ dH´$m{o∫$ H$m ‡`m{J gm_m›` H$mÏ`À_H$ dU©Z
Am°a Í$[H$moX AbßH$ma H{$ Í$[ _{ß oH$`m h°&

^m{O Z{ dH´$m{o∫$ H$m odMma ^m_h Am°a X�S>r g{ ob`m h°& `⁄o[ ^m{O
Z{ C[_moXH$ g_ÒV AbßH$mam{ß H$m{ dH´$m{o∫$ O°gm EH$ oZoÌMV Zm_ oX`m h°&

^m{O Z{ dH´$m{o∫$ H$m{ C[_moX AbßH$mam{ß H{$ Jm°U AW© VH$ gro_V aIm,
gm_m›`Vm Ï`m[H$ AW© _{ß AbßH$ma e„X H$m ‡`m{J oH$`m h°&

^m{O Z{ A›`Ã Ï`m[H$ Í$[ _{ß H$mÏ`mÀ_H$ ^oUoV H{$ obE dH´$Vm
e„X H$m ‡`m{J oH$`m h°&

Bg Í$[ _{ß CgZ{^^m_h H$m g_W©Z hr oH$`m h°& ^m{O H$m —oÓQ>H$m{U
Hw$›VH$ g{  gdm©oYH$ o_bVm h°&
^m{O H$m H$hZm h° oH$-

"VmÀ[`©_{d dMog ‹doZa{d H$mÏ`{&'
^m{O AbßH$ma dH´$Vm H{$ Í$[ _{ß Om{a X{Z{ H$r ]mV H$hV{ h¢& ^m{O agm{ß

H$m{ ^r AbßH$ma _mZV{ h¢ AV: ag, ‹doZ Am°a ha dÒVw Om{ gm¢X`© H{$ Í$[ _{ß
ÒWmo[V h° dh dH´$Vm H$m hr oZ_m©U H$aVr h°&
^m{O Am°a Hw$›VH$ _{ß ]hwV gr ]mV{ß g_mZ h°&
dH´$m{o∫$ _{ß ^m{O H$hVm h°-

"e„XmWm} gohVm° dH´$H$odd[ma emoboZ&
]ßY{ ÏdoÒWVm° H$mÏ ß̀ Vo¤XmámXH$mnaUr&&' (dH´$m{o∫$OrodVí≤-1.7)
Hw$›VH$ Z{ ^r ‡mMrZ AbßH$mam{ß H$m{ ^m{O H$r Vah OrodV oH$`m h°&

C›hm{ßZ{ A[Zr N>: ‡H$ma H$r dH´$m{o∫$ H$r g_Vm AbßH$ma g{ ÒWmo[V H$r h°&
dH´$m{o∫$OrodV _{ß AbßH$ma hr dH´$m{o∫$ _mZm h°-

"H$mÏ`mÒ`mbßH$ma: H$m{@fl`[ydm} odYr`V{&' (dH´$m{o∫$OrodVí≤ 1.2)
"C^md{VmdbßH$m`m°© V`m{ [wZabßH•$oV:&'
"dH´$m{o∫$a{d d°XΩY^r^mJoVÈÉV{&&' (dH´$m{o∫$OrodV 1.10)
Hw$›VH$ Z{ JwU H$m{ ̂ r AbßH$mam{ß _{ß hr emo_b oH$`m h°& Hw$›VH$ H{$ _V

_{ß dH´$Vm H{$ A›VJ©V AmZ{ dmbr ‹doZ AbßH$ma h°& Hw$›VH$ H$r —oÓQ> _{ß JwU
^r AbßH$ma h°& odoeÓQ> H$WZ ‡Umbr H{$ dH´$Vm hr Zm_ oX`m h°& ̂ m{O Am°a
Hw$›VH$ Bg ]mV H$m gmÂ` h° oH$- Xm{Zm{ß ‡]ßYmbßH$ma H$m{ ÒdrH$ma H$aV{ h¢&

^m{O H$m e„XmW© odd{MZ odew’ Ï`mH$aU H$r —oÓQ> g{ ̀ w∫$ h°& dH´$m{o∫$
H{$ g›X^© _{ß H$mÏ` H$r [na^mfm H$aV{ hwE dH´$m{o∫$ H{$ ]ma{ _{ß H$hm h° oH$-

"`X≤ dH´$ß dM: emÛ{ bm{H{$ M Ed VV≤&
 dH´$ ̀ WmW©dmXmXm° VÒ` H$mÏ`o_oV Ò_•V:&&' (dH´$m{o∫$ OrodV≤)

È–Q> H{$ [ÌMmV≤ dH´$m{o∫$ e„X Am°a AW© g{ gß]ßoYV odoeÓQ>
H$mÏ`mbßH$ma Edß gm_m›` AbßH$ma Xm{Zm{ß H$m ]m{YH$ ]Z J`m&

^m{O _{ß Bg gßHw$oMV dH´$m{o∫$ H$m ‡`m{J odoeÓQ> H$mÏ`mbßH$ma H{$
AW© _{ß ^r o_bVm h°& Am°a gm_mm›` Ï`m[H$ AbßH$ma H{$ obE ^r& _Â_Q> H{$
gmW-gmW ̂ m{O Z{ ̂ r È–Q> H$m AZwgaU H$aV{ hwE dH´$m{o∫$ H$m{ e„XmbßH$ma
_mZm h°&

dm_Z Z{ dH´$m{o∫$ H$m{ AWm©bßH$ma H{$ Í$[ _mZm h°& ∑`m{ßoH$ CZH$r —oÓQ>
_{ß g_Vm C[_m VWm dH´$m{o∫$ _{ß hr oZohV h°& X�S>r Z{ Bg{ g_moY JwU H$hm
h°& oOg_{ßß g_Vm H{$ AmYma [a EH$ A¿N{> ode{fUm{ß H$m C[`m{J Xyga{ H{$
obE hm{ gH$Vm h°&

dH´$m{o∫$ H$r ‡mU ŷVm bjUm H{$ A›VJ©V g] ‡H$ma H$r bjUm AmVr
h°& dH´$m{o∫$ H$m AW© h° g] ‡H$ma H$r H$mÏ`m{o∫$`m±&
gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-
1. ^m{OH•$V ˚m•ßJma ‡H$me- _.‡. oh›Xr AH$mX_r
2. oh›Xr gmohÀ` H$m BoVhmg
3. _hm^maV-oMÃembm ‡{g-^�S>ma Am{ar›Q>b VwbZmÀ_H$
4. dm_Z (gßÒH$aU) (Xm{fm{ß H$m dJuH$aU)
5. È–Q> (AoYH$ [X) Zmo_gmYw
6. AmZßXdY©Z (‹dZbm{H$) (h{_Mß– H•$V Q>rH$m)
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^maVr †̀ kmZ† [aß[am† Edß† O°Z† Xe©Z : EH$† A‹``Z

oda{›– _wd{b†*

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - ^maVr` kmZ [aß[am odÌd H$r ‡mMrZV_ Edß g_•’ kmZ [aß[amAm{ß _{ß g{ EH$ h°& `h H{$db Ymo_©H$ AWdm Am‹`moÀ_H$ kmZ VH$
gro_V Zht h°, ]oÎH$ Xe©Z, oejm, odkmZ, oMoH$Àgm, gmohÀ`, H$bm, gßÒH•$oV, Z°oVH$Vm VWm [`m©da�m gßajU O°g{ ododY j{Ãm{ß H$m{ g_mohV
H$aVr h°& ^maVr` kmZ [aß[am H$m _yb C‘{Ì` _ZwÓ` H{$ gdmß©JrU odH$mg, AmÀ_]m{Y, Z°oVH$ M{VZm Edß bm{H$H$Î`mU H$r ^mdZm H$m odH$mg H$aZm
h°& ̂ maVr` kmZ [aß[am H{$ oZ_m©U Edß odH$mg _{ß d°oXH$, ]m°’ Am°a O°Z [aß[amAm{ß H$m ode{f ̀ m{JXmZ ahm h°& BZ_{ß O°Z Xe©Z Z{ Aohßgm, AZ{H$mßVdmX,
Ò`m¤mX, A[naJ´h, gÀ` VWm AmÀ_gß`_ O°g{ og’mßVm{ß H{$ _m‹`_ g{ ^maVr` oMßVZ H$m{ ZB© oXem ‡XmZ H$r& ^JdmZ _hmdra ¤mam ‡oV[moXV
og’mßV AmO ^r d°oÌdH$ emßoV, [`m©daU gßajU, gm_moOH$ g_agVm, Z°oVH$ Z{V•Àd VWm gVV odH$mg H{$ gßX^© _{ß AÀ`ßV ‡mgßoJH$ h¢&

‡ÒVwV em{Y-[Ã _{ß ^maVr` kmZ [aß[am H$r AdYmaUm, O°Z Xe©Z H{$ CX≤^d, CgH{$ ‡_wI og’mßVm{ß VWm ^maVr` kmZ [aß[am Edß O°Z Xe©Z _{ß
AßVgß©]ßY H$m odõ{fUmÀ_H$ A‹``Z oH$`m J`m h°& `h A‹``Z Xem©Vm h° oH$ O°Z Xe©Z ^maVr` kmZ ‡Umbr H$m Ao^fi AßJ h°, Om{ AmO ^r
_mZdVm H$m{ Z°oVH$ Edß Ï`mdhmnaH$ OrdZ H{$ obE ‡{naV H$aVm h°&
e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ ^maVr` kmZ [aß[am, O°Z Xe©Z, Aohßgm, AZ{H$mßVdmX, Ò`m¤mX, A[naJ´h, ^JdmZ _hmdra, ^maVr` kmZ ‡Umbr&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  ^maV H$m{  ‡mMrZ H$mb g{ hr kmZ, Xe©Z Am°a gßÒH•$oV H$r
^yo_ _mZm OmVm h°& `hm± odH$ogV kmZ [aß[am Z{ _mZd OrdZ H{$
Am‹`moÀ_H$, Z°oVH$, gm_moOH$ VWm ]m°o’H$ odH$mg H$m{ g_mZ _hÀd
oX`m h°& ^maVr` kmZ [aß[am H$m _yb C‘{Ì` H{$db gyMZm `m VH$ZrH$r
kmZ ‡XmZ H$aZm Zht, ]oÎH$ Ï`o∫$ H{$ MnaÃ, odd{H$, AmÀ_mZwemgZ
VWm g_mOm{[`m{Jr Ï`o∫$Àd H$m oZ_m©U H$aZm h°& ^maVr` kmZ [aß[am
H$m AmYma d{X, C[oZfX, [wamU, am_m`U, _hm^maV, ]m°’ gmohÀ` VWm
O°Z gmohÀ` O°g{ ‡mMrZ J´ßW h¢& BZ g^r Z{ ^maVr` gßÒH•$oV Am°a Xe©Z
H$m{ g_•’ ]Zm`m& ode{f Í$[ g{ O°Z Xe©Z Z{ gÀ`, Aohßgm, H$ÈUm,
AmÀ_gß`_ VWm gh-AoÒVÀd O°g{ og’mßVm{ß H{$ _m‹`_ g{ ^maVr` oMßVZ
H$m{ EH$ ZB© oXem Xr& O°Z Xe©Z H{$db Ymo_©H$ AmÒWm Zht, ]oÎH$ EH$
d°kmoZH$ Edß Z°oVH$ OrdZ-—oÓQ> h°& `h _ZwÓ` H$m{ AmÀ_mZwemgZ,
VH©$erbVm VWm CŒmaXmo`Àd[yU© OrdZ OrZ{ H$r ‡{aUm X{Vm h°& dV©_mZ
g_` _{ß O] odÌd ohßgm, [`m©daU gßH$Q>, C[^m{∫$mdmX Am°a Z°oVH$ _yÎ`m{ß
H{$ Ù´mg O°gr g_Ò`mAm{ß g{ OyP ahm h°, V] O°Z Xe©Z H$r oejmE± AÀ`ßV
‡mgßoJH$ ‡VrV hm{Vr h¢&
A‹``Z H{$ C‘{Ì`- A‹``Z H{$ C‘{Ì`- A‹``Z H{$ C‘{Ì`- A‹``Z H{$ C‘{Ì`- A‹``Z H{$ C‘{Ì`- Bg em{Y-[Ã H{$ ‡_wI C‘{Ì` h¢:
1. ^maVr` kmZ [aß[am H$r AdYmaUm H$m A‹``Z H$aZm&
2. O°Z Xe©Z H{$ CX≤^d Edß odH$mg H$m [naM` ‡ÒVwV H$aZm&
3. O°Z Xe©Z H{$ ‡_wI og’mßVm{ß H$m odõ{fU H$aZm&
4. ^maVr` kmZ [aß[am _{ß O°Z Xe©Z H{$ `m{JXmZ H$m A‹``Z H$aZm&
5. g_H$mbrZ g_mO _{ß O°Z Xe©Z H$r ‡mgßoJH$Vm H$m _yÎ`mßH$Z H$aZm&
em{Y [’oV - em{Y [’oV - em{Y [’oV - em{Y [’oV - em{Y [’oV - ‡ÒVwV A‹``Z dU©ZmÀ_H$ Edß odõ{fUmÀ_H$† ‡H•$oV H$m
h°& A‹``Z _{ß _wª`V: o¤Vr`H$ Úm{Vm{ß H$m C[`m{J oH$`m J`m h°&

* ghm`H$ ‡m‹`m[H$ (dmoU¡`†) dr.]r.H{$.EZ. emgH$r` ÒZmVH$m{Œma _hmod⁄mb`, g{ßYdm, †oObm ]S>dmZr (_.‡.) ‰mmaV

^maVr` kmZ [aß[am H$r AdYmaUm†- ^maVr` kmZ [aß[am H$r AdYmaUm†- ^maVr` kmZ [aß[am H$r AdYmaUm†- ^maVr` kmZ [aß[am H$r AdYmaUm†- ^maVr` kmZ [aß[am H$r AdYmaUm†- ^maVr` kmZ [aß[am EH$ E{gr
g_J´ kmZ ‡Umbr h°, oOgH$m odH$mg hOmam{ß dfm~ _{ß hwAm h°& BgH$m C‘{Ì`
Ï`o∫$, g_mO Am°a ‡H•$oV H{$ _‹` gßVwobV gß]ßY ÒWmo[V H$aZm h°& ̂ maVr`
kmZ [aß[am H{$db oejm VH$ gro_V Zht h°, ]oÎH$ `h OrdZ OrZ{ H$r
EH$ g_J´ [’oV ‡ÒVwV H$aVr h°& Bg_{ß Am‹`moÀ_H$Vm, Z°oVH$Vm, odkmZ,
oMoH$Àgm, `m{J, Am`wd}X, JoUV, ¡`m{oVf, Ï`mH$aU, gmohÀ`, gßJrV
VWm Xe©Z O°g{ AZ{H$ odf` goÂ_obV h¢&
^maVr` kmZ [aß[am H$m _yb _ßÃ h°-

"gm od⁄m `m od_w∫$`{'"gm od⁄m `m od_w∫$`{'"gm od⁄m `m od_w∫$`{'"gm od⁄m `m od_w∫$`{'"gm od⁄m `m od_w∫$`{'
AWm©V≤ dhr od⁄m dmÒVodH$ h° Om{ _ZwÓ` H$m{ AkmZ, ]ßYZm{ß Edß Xw:I g{
_w∫$ H$a{&
^maVr` kmZ [aß[am H$r ‡_wI ode{fVmE±:^maVr` kmZ [aß[am H$r ‡_wI ode{fVmE±:^maVr` kmZ [aß[am H$r ‡_wI ode{fVmE±:^maVr` kmZ [aß[am H$r ‡_wI ode{fVmE±:^maVr` kmZ [aß[am H$r ‡_wI ode{fVmE±:
1. g_J´ Edß ]hwAm`m_r —oÓQ>H$m{U
2. AmÀ_kmZ Edß AmÀ_odH$mg [a ]b
3. Z°oVH$ Edß MmnaoÃH$ odH$mg
4. ‡H•$oV H{$ gmW gm_ßOÒ`
5. gÀ` Edß odd{H$ H$r Im{O
6. gh-AoÒVÀd Edß odÌd ]ßYwÀd
7. _mZd H$Î`mU H$r ^mdZm
O°Z Xe©Z H$m gßoj· [naM`- O°Z Xe©Z H$m gßoj· [naM`- O°Z Xe©Z H$m gßoj· [naM`- O°Z Xe©Z H$m gßoj· [naM`- O°Z Xe©Z H$m gßoj· [naM`- ††O°Z Y_© ^maV H{$ g]g{ ‡mMrZ Ymo_©H$
Edß Xme©oZH$ gß‡Xm`m{ß _{ß g{ EH$ h°& O°Z [aß[am H{$ AZwgma 24 VrWß©H$am{ß Z{
g_`-g_` [a _mZd g_mO H$m{ gÀ` Edß Y_© H$m _mJ© ‡eÒV oH$`m&
‡W_ VrWß©H$a F$f^X{d (AmoXZmW)VWm AßoV_ Edß 24d{ß VrWß©H$a ̂ JdmZ
_hmdra Òdm_r _mZ{ OmV{ h¢& ^JdmZ _hmdra H$m O›_ bJ^J 599 B©gm
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[yd© d°embr H{$ oZH$Q> Hw$ßS>J´m_ _{ß hwAm& C›hm{ßZ{ 30 df© H$r Am`w _{ß amOgr
OrdZ H$m À`mJ H$a H$R>m{a V[Ò`m H$r Am°a H{$dbkmZ ‡m· H$aZ{ H{$ ]mX
_mZd g_mO H$m{ Aohßgm, gÀ`, A[naJ´h Edß AmÀ_gß`_ H$m gßX{e oX`m&
_hmdra Òdm_r Z{ H$_©H$mßS>, ohßgm, [ew]ob VWm gm_moOH$ Ag_mZVm H$m
odam{Y oH$`m VWm g_mZVm, H$ÈUm Edß Z°oVH$ OrdZ [a ]b oX`m&
O°Z Xe©Z H{$ _yb og’mßV - O°Z Xe©Z H{$ _yb og’mßV - O°Z Xe©Z H{$ _yb og’mßV - O°Z Xe©Z H{$ _yb og’mßV - O°Z Xe©Z H{$ _yb og’mßV - ††††^JdmZ _hmdra Z{ J•hÒW H$m{ [ßM _hmd´V
Aohßgm, AÒV{`, gÀ`, A[naJ´h Edß ]´˜M`© H{$ [mbZ [a Om{a oX`m& [ßM
_hmd´V H{$ gmW-gmW gÂ`H$≤ Xe©Z, gÂ`H$≤ kmZ Am°a gÂ`H$≤ MnaÃ AWm©V≤
oÃaÀZ [mbZ H$r ^r oejm Xr&
1.1.1.1.1. Aohßgm-Aohßgm-Aohßgm-Aohßgm-Aohßgm- _mZd OrdZ H{$ Xm{ AmYma ÒVÂ^ h¢- AmMma Am°a odMma&
AmMma OrdZ H$m Ï`mdhmnaH$ [j h° Am°a odMma g°’mo›VH$& AmX_r O°gm
gm{MVm h°, d°gm H$aVm h° Am°a O°gm H$aVm h°, d°gm gm{MVm ̂ r h°& AmMma Am°a
odMma - Xm{Zm{ß EH$-Xyga{ [a AmYmnaV h¢& O°Z Xe©Z H$r AmMma _r_mßgm
Aohßgm [a AmYmnaV h°& Aohßgm [a_m{ Y_©: CZH$m _wª` Km{f h°& AohßgH$
AmMma-odMma _{ß hr _mZd H$m odH$mg oZohV h°& ̀ h og’mßV _mZdmoYH$ma,
gm_moOH$ gX≤^md, [ew gßajU VWm [`m©daU gßajU H$r AmYwoZH$
AdYmaUmAm{ß H{$ AZwÍ$[ h°&
2.2.2.2.2. gÀ`- gÀ`- gÀ`- gÀ`- gÀ`- gÀ` O°Z Y_© H$m _yb Z°oVH$ og’mßV h°& gÀ` H$m [mbZ
Ï`o∫$ H{$ MnaÃ, odÌdmg Edß gm_moOH$ OrdZ H$m{ gw—T> ]ZmVm h°&
3.3.3.3.3. AÒV{`- AÒV{`- AÒV{`- AÒV{`- AÒV{`- o]Zm AZw_oV oH$gr dÒVw H$m J´hU Z H$aZm hr AÒV{` h°&
`h gm_moOH$ ›`m` Edß Z°oVH$ AmMaU H$m AmYma h°&
4.4.4.4.4. ]´˜M`© -]´˜M`© -]´˜M`© -]´˜M`© -]´˜M`© - ]´˜M`© H$m Ï`m[H$ AW© AmÀ_gß`_ Edß Bo›–`-oZJ´h
h°& `h _mZogH$ Edß Am‹`moÀ_H$ CfioV H$m AmYma _mZm J`m h°&
5.5.5.5.5. A[naJ´h-A[naJ´h-A[naJ´h-A[naJ´h-A[naJ´h- A[naJ´h H$m AW© h° AmdÌ`H$Vm g{ AoYH$ gßJ´h Z
H$aZm& `h og’mßV C[^m{∫$mdmX, gßgmYZm{ß H{$ AßYmYwßY Xm{hZ VWm
[`m©daUr` AgßVwbZ H$m{ am{H$Z{ _{ß ghm`H$ h°&
O°Z Y_© _{ß _m{j ‡mo· H{$ obE odo^fi C[m` —oÓQ>JV h¢, oOg{ ÓoÃaÀZÓ H{$
Í$[ _{ß OmZm OmVm h° Om{ Bg ‡H$ma h¢:-
1.1.1.1.1. gÂ`H$ Xe©Z- gÂ`H$ Xe©Z- gÂ`H$ Xe©Z- gÂ`H$ Xe©Z- gÂ`H$ Xe©Z- gÂ`H$ Xe©Z H$m Ame` gÀ` _{ß [yar —T>Vm H{$ gmW
odÌdmg Edß l’m aIZ{ g{ h°& O°Z Xe©Z _{ß g]g{ _hÀd[yU© H$X_ _m{j
_mJ© h°& gÂ`H$ Xe©Z H$m Ao^‡m` Ï`o∫$ H$m{ AmÀ_m Edß CgH{$ JwUm{ß _{ß
odÌdmg g{ h°, BgH{$ A^md _{ß _m{j ‡m· H$aZm gß^d Zht h°&†
2.2.2.2.2. gÂ`H$ kmZ- gÂ`H$ kmZ- gÂ`H$ kmZ- gÂ`H$ kmZ- gÂ`H$ kmZ- gÂ`H$ kmZ H$m Ame` AmÀ_m, H$_© Edß _m{j H{$ ]ma{
_{ß ghr Am°a Vœ`[aH$ kmZ g{ h°& gÂ`H$ kmZ ‡m· H$aZ{ H{$ obE Ï`o∫$
H$m{ AZdaV ‹`mZ Ed_≤ A‹``Z H$aV{ ahZm MmohE&
†3.†3.†3.†3.†3. gÂ`H$ MnaÃ - gÂ`H$ MnaÃ - gÂ`H$ MnaÃ - gÂ`H$ MnaÃ - gÂ`H$ MnaÃ - gÂ`H$ MnaÃ H{$ AßVJ©V Aohßgm, gÀ`, AÒV{`,
AMm°`© ]´˜M`© Edß A[naJ´h H$m [mbZ H$aZm _hÀd[yU© h°, ∑`m{ßoH$ ghr
AmMaU H{$ A^md _{ß gÂ`H$ Xe©Z Edß gÂ`H$ kmZ H$r ‡mo· Zht hm{ [mVr
h°&†
AZ{H$mßVdmX - AZ{H$mßVdmX - AZ{H$mßVdmX - AZ{H$mßVdmX - AZ{H$mßVdmX - AZ{H$mßVdmX O°Z Xe©Z H$r g]g{ _hÀd[yU© X{Z h°& BgH$m
AW© h° oH$ ‡À`{H$ dÒVw, odMma `m gÀ` H{$ AZ{H$ [j hm{V{ h¢& oH$gr ^r
odf` H$m{ H{$db EH$ —oÓQ>H$m{U g{ g_PZm [yU© gÀ` Zht hm{ gH$Vm&
AZ{H$mo›VH$ —oÓQ>H$m{�m dmbm Ï`o∫$ ha H$WZ _{ß gÀ` Im{OZ{ H$m ‡`mg
H$aVm h°& AZ{H$m›V oddmXmÒ[X ‡gßJm{ß _{ß gm_ßOÒ` VWm g_›d` H$r
_Zm{d•oŒmm H$m odH$mg H$aVm h°& AZ{H$m›V H$m [hbm og’m›V h°- gm[{jVm&
`h EH$ d°kmoZH$ Edß gmd©^m°_ og’m›V h°& `h Xe©Z-`wJ g{ d°kmoZH$

`wJ _{ß ^r ‡d{e [m MwH$m h°& odÌd-odª`mV d°kmoZH$ AmÎ]Q©> AmBßÒQ>rZ
¤mam AmodÓH•$V "gm[{jdmX' (Theory of Relativity) odkmZ H$m EH$
‡_wI og’m›V ]Z MwH$m h°& AmO H{$ ]hwgmßÒH•$oVH$ Edß d°oÌdH$ g_mO _{ß
AZ{H$mßVdmX gm_moOH$ g_agVm Am°a emßoV[yU© gh-AoÒVÀd H$r
AmYmaoebm ]Z gH$Vm h°&
Ò`m¤mX - Ò`m¤mX - Ò`m¤mX - Ò`m¤mX - Ò`m¤mX - Ò`m¤mX AZ{H$mßVdmX H$m Ï`dhmnaH$ Í$[ h°& BgH{$ AZwgma
‡À`{H$ H$WZ [naoÒWoV`m{ß, g_`, ÒWmZ Edß —oÓQ>H$m{U H{$ AZwgma gÀ`
hm{ gH$Vm h°& Ò`m¤mX Ï`o∫$ H$m{ o]Zm [`m©· odMma H{$ oZU©` b{Z{ g{
am{H$Vm h° VWm odd{H$[yU©, gßVwobV Edß d°kmoZH$ —oÓQ>H$m{U A[ZmZ{ H$r
‡{aUm X{Vm h°& AmYwoZH$ AZwgßYmZ, ›`m`emÛ, gm_moOH$ odkmZ Edß
d°kmoZH$ [’oV _{ß ^r `h og’mßV AÀ`ßV C[`m{Jr _mZm OmVm h°&
H$_© og’mßV- H$_© og’mßV- H$_© og’mßV- H$_© og’mßV- H$_© og’mßV- O°Z Xe©Z H{$ AZwgma ‡À`{H$ Ï`o∫$ A[Z{ H$_m~ H$m Òd`ß
CŒmaXm`r h°& O°Z Y_© Z{ O›_ AmYmnaV l{ÓR>Vm H$m odam{Y oH$`m VWm ‡À {̀H$
Ï`o∫$ H$m{ CgH{$ H$_m~ H{$ AmYma [a gÂ_mZ X{Z{ H$r oejm Xr& A¿N{> H$_©
ew^ [naUm_ VWm ]wa{ H$_© Aew^ [naUm_ CÀ[fi H$aV{ h¢& `h og’mßV
Ï`o∫$ _{ß CŒmaXmo`Àd H$r ^mdZm, Z°oVH$ OrdZ, AmÀ_mZwemgZ,
B©_mZXmar, AmÀ_odÌdmg H$m odH$mg H$aVm h°&
^maVr` kmZ [aß[am _{ß O°Z Xe©Z H$m Xme©oZH$† ̀ m{JXmZ Ed_≤ dV©_mZ^maVr` kmZ [aß[am _{ß O°Z Xe©Z H$m Xme©oZH$† ̀ m{JXmZ Ed_≤ dV©_mZ^maVr` kmZ [aß[am _{ß O°Z Xe©Z H$m Xme©oZH$† ̀ m{JXmZ Ed_≤ dV©_mZ^maVr` kmZ [aß[am _{ß O°Z Xe©Z H$m Xme©oZH$† ̀ m{JXmZ Ed_≤ dV©_mZ^maVr` kmZ [aß[am _{ß O°Z Xe©Z H$m Xme©oZH$† ̀ m{JXmZ Ed_≤ dV©_mZ
_{ß ‡mgßoJH$Vm - _{ß ‡mgßoJH$Vm - _{ß ‡mgßoJH$Vm - _{ß ‡mgßoJH$Vm - _{ß ‡mgßoJH$Vm - ^maVr` Xe©Z H$r odo^fi YmamAm{ß _{ß O°Z Xe©Z H$m
odoeÓQ> ÒWmZ h°& O°Z Xe©Z Z{ _mZd OrdZ, AmÀ_m, H$_©, _m{j VWm Z°oVH$
AmMaU H$r E{gr d°kmoZH$ Edß VH©$gßJV Ï`mª`m ‡ÒVwV H$r, oOgZ{
^maVr` kmZ [aß[am H$m{ g_•’ ]Zm`m& ̀ h Xe©Z H{$db Am‹`moÀ_H$ oMßVZ
VH$ gro_V Zht h°, ]oÎH$ Ï`dhmnaH$ OrdZ H{$ obE ^r Ò[ÓQ> _mJ©Xe©Z
‡XmZ H$aVm h°:
1.1.1.1.1. [`m©daU gßajU Edß gVV odH$mg- [`m©daU gßajU Edß gVV odH$mg- [`m©daU gßajU Edß gVV odH$mg- [`m©daU gßajU Edß gVV odH$mg- [`m©daU gßajU Edß gVV odH$mg- Obdm`w [nadV©Z Am°a
‡mH•$oVH$ gßgmYZm{ß H{$ AßYmYwßY Xm{hZ H{$ H$maU [`m©daU gßH$Q> Jham ahm
h°& O°Z Xe©Z H$m A[naJ´h Edß Ord-X`m H$m og’mßV gßgmYZm{ß H{$ gßVwobV
C[`m{J Am°a ‡H•$oV H{$ gßajU H$m gßX{e X{Vm h°& gVV odH$mg
(Sustainable Development) H{$ obE AmdÌ`H$ h° oH$ _ZwÓ` A[Zr
AmdÌ`H$VmAm{ß VH$ gro_V C[^m{J H$a{ Am°a ‡H•$oV H{$ gmW gßVwobV gß]ßY
]ZmE aI{& `h —oÓQ>H$m{U O°Z Xe©Z _{ß Ò[ÓQ> Í$[ g{ ‡oV[moXV h°&
2.2.2.2.2. _mZogH$ ÒdmÒœ` Edß AmÀ_odH$mg- _mZogH$ ÒdmÒœ` Edß AmÀ_odH$mg- _mZogH$ ÒdmÒœ` Edß AmÀ_odH$mg- _mZogH$ ÒdmÒœ` Edß AmÀ_odH$mg- _mZogH$ ÒdmÒœ` Edß AmÀ_odH$mg- AmYwoZH$ OrdZe°br H{$
H$maU VZmd, oMßVm Edß AdgmX O°gr g_Ò`mE± ]T> ahr h¢& O°Z Xe©Z
AmÀ_oMßVZ, ‹`mZ, gß`_ Edß gH$mamÀ_H$ OrdZ-—oÓQ> H{$ _m‹`_ g{
_mZogH$ emßoV Am°a AmÀ_odH$mg H$m _mJ© ‡ÒVwV H$aVm h°&
3.3.3.3.3. Z°oVH$ Z{V•Àd- Z°oVH$ Z{V•Àd- Z°oVH$ Z{V•Àd- Z°oVH$ Z{V•Àd- Z°oVH$ Z{V•Àd- AmO ‡emgZ, Ï`m[ma, amOZroV Edß oejm H{$
j{Ã _{ß Z°oVH$ Z{V•Àd H$r AmdÌ`H$Vm AZw^d H$r Om ahr h°& O°Z Xe©Z
gÀ`oZÓR>m, CŒmaXmo`Àd, AmÀ_gß`_ VWm g{dm-^md [a ]b X{Vm h°& `{
JwU EH$ AmXe© Z{V•Àd H{$ obE AmdÌ`H$ h¢&
4.4.4.4.4. odÌd emßoV Edß Aohßgm- odÌd emßoV Edß Aohßgm- odÌd emßoV Edß Aohßgm- odÌd emßoV Edß Aohßgm- odÌd emßoV Edß Aohßgm- O°Z Xe©Z H$m _yb AmYma Aohßgm h°&
^JdmZ _hmdra Z{ _Z, dMZ Am°a H$_© g{ oH$gr ̂ r Ord H$m{ H$ÓQ> Z [hw±MmZ{
H$m gßX{e oX`m& dV©_mZ d°oÌdH$ [na—Ì` _{ß Aohßgm H{$db EH$ Ymo_©H$
AmXe© Zht, ]oÎH$ emßoV, _mZdmoYH$ma VWm AßVaamÓQ≠>r` gh`m{J H$r
AmYmaoebm h°& `oX Ï`o∫$ Am°a amÓQ≠> Aohßgm H{$ og’mßV H$m{ A[ZmE±, Vm{
gßKf© Edß ohßgm ÒdVÍ$ hr H$m_ hm{ OmEJr
5.5.5.5.5. _yÎ` AmYmnaV oejm- _yÎ` AmYmnaV oejm- _yÎ` AmYmnaV oejm- _yÎ` AmYmnaV oejm- _yÎ` AmYmnaV oejm- amÓQ≠>r` oejm ZroV-2020 ^maVr` kmZ
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‡Umbr (IKS) H$m{ oejm _{ß goÂ_obV H$aZ{ [a ]b X{Vr h°& O°Z Xe©Z H{$
og’mßVH•$gÀ`, Aohßgm, AmÀ_gß`_, AZwemgZ Edß gohÓUwVm od⁄moW©`m{ß
H{$ Z°oVH$ Edß MmnaoÃH$ odH$mg _{ß AÀ`ßV ghm`H$ hm{ gH$V{ h¢&
gwPmd:gwPmd:gwPmd:gwPmd:gwPmd:
1. ^maVr` kmZ [aß[am Edß O°Z Xe©Z H$m{ od⁄mb` Edß odÌdod⁄mb`

ÒVa H{$ [mR>ÁH´$_m{ß _{ß Ï`m[H$ Í$[ g{ goÂ_obV oH$`m OmE&
2. _yÎ` AmYmnaV oejm H{$ AßVJ©V Aohßgm, gÀ`, A[naJ´h Edß

AZ{H$mßVdmX O°g{ og’mßVm{ß H$m Ï`mdhmnaH$ ‡oejU oX`m OmE&
3. O°Z gmohÀ` Edß ‡mMrZ Jß́Wm{ß H$m oS>oOQ>brH$aU VWm odo^fi ̂ mfmAm{ß

_{ß AZwdmX oH$`m OmE&
4. ^maVr` kmZ ‡Umbr (IKS) [a AßVod©f`H$ em{Y H$m{ ‡m{ÀgmohV

oH$`m OmE&
5. [`m©daU gßajU Edß gVV odH$mg H$r ZroV`m{ß _{ß O°Z Xe©Z H{$

og’mßVm{ß H$m g_md{e oH$`m OmE&
6. ẁdmAm{ß _{ß AmÀ_gß̀ _, Z°oVH$Vm Edß gm_moOH$ CŒmaXmo`Àd odH$ogV

H$aZ{ h{Vw OmJÍ$H$Vm H$m`©H´$_ gßMmobV oH$E OmE±&
7. odÌdod⁄mb`m{ß _{ß ̂ maVr` kmZ [aß[am Edß O°Z Xe©Z [a ode{f em{Y

H{$ß– ÒWmo[V oH$E OmE±&
oZÓH$f©- oZÓH$f©- oZÓH$f©- oZÓH$f©- oZÓH$f©- ^maVr` kmZ [aß[am H{$db ‡mMrZ kmZ H$m gßJ´h Zht, ]oÎH$
_mZd OrdZ H$m{ Z°oVH$, Am‹`moÀ_H$ Edß gm_moOH$ —oÓQ> g{ g_•’ ]ZmZ{
dmbr EH$ g_J´ OrdZ-[’oV h°& Bg [aß[am H{$ odH$mg _{ß O°Z Xe©Z H$m

`m{JXmZ AÀ`ßV _hÀd[y�m© ahm h°& dV©_mZ g_` _{ß O] odÌd ohßgm,
AgohÓUwVm, C[^m{∫$mdmX, Zd C[oZd{edmX Edß [`m©daUr` gßH$Q> O°gr
g_Ò`mAm{ß g{ OyP ahm h°, V] O°Z Xe©Z H$m gßVwobV Edß _mZdr` —oÓQ>H$m{U
EH$ ‡^mdr g_mYmZ ‡ÒVwV H$aVm h°& BgobE ^maVr` kmZ [aß[am H{$
A‹``Z _{ß O°Z Xe©Z H$m g_woMV ÒWmZ gwoZoÌMV oH$`m OmZm MmohE
VWm BgH$r oejmAm{ß H$m{ g_H$mbrZ oejm, ZroV oZ_m©U Edß gm_moOH$
OrdZ _{ß AoYH$moYH$ A[Zm`m OmZm MmohE&
gßX^© J´ßW gyMr:-gßX^© J´ßW gyMr:-gßX^© J´ßW gyMr:-gßX^© J´ßW gyMr:-gßX^© J´ßW gyMr:-
1. O°Z Aj` Hw$_ma (2024) "^maVr` kmZ [aß[am H{$ ododY gßX^©:

O°Z AmJ_ _{ß YmaUr` odH$mg' SHODH SAMAGAM ISSN:
2581&6918 (Online), 2582&1792(PRINT) p-405&412.
issue 2, Vol. 7

2. hwÈB© (2020) "O°Z Y_© H$m g_J´ od^mOZ Am°a CgH$m ‡^md'
Chetana International Educational Journal ISSN-2231-
3613, p- 33-38. Issue 5,Vol.1

3. O°Z hrambmb (1975) "^maVr` gßÒH•$oV _{ß O°Z Y_© H$m `m{JXmZ'
_‹`‡X{e emgZ gmohÀ` [nafX≤, ^m{[mb&

4. Jain, P(2014) Dharma and Ecology of Hindu
Communities: Sustenance and Sustainability. ISBN
978-1-4094-0591-7

5. https://www-drishtiias-com/hindi/to&the&points/paper1/
jainism&1
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AmoXdmgr g_wXm` H$r [maß[naH$ Am°fYr` [’oV`m± Edß
^maVr` AW©Ï`dÒWm [a CZH$m ‡^md

S>m∞. gwÎVmZ _m{a{*

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - ̂ maV _{ß AmoXdmgr g_wXm` goX`m{ß g{ ‡H•$oV H{$ gmW ghOrdZ (Symbiotic relationship) ÒWmo[V H$a OrdZ ̀ m[Z H$aV{ AmE
h¢& BZH{$ [maß[naH$ kmZ _{ß Am°fYr` [m°Ym{ß H$m ode{f _hÀd h°& OßJbm{ß _{ß C[b„Y O∂S>r-]yoQ>`m{ß, [{∂S>m{ß, [m°Ym{ß Am°a IoZOm{ß H$m C[`m{J d{ am{Jm{ß H{$ C[Mma
_{ß H$aV{ h¢& Bg kmZ H$m{ EœZm{-_{oS>ogZ (Ethnomedicine) ̀ m bm{H$-Am°foY [aß[am H$hm OmVm h°& ̀ h [aß[am Z H{$db ÒdmÒœ` gßajU _{ß ghm`H$
h° ]oÎH$ AmoXdmgr g_mO H$r ÒWmZr` AW©Ï`dÒWm H$m _hÀd[yU© AmYma ^r h°& dV©_mZ g_` _{ß Am°fYr` [m°Ym{ß H$m d°oÌdH$ ]mOma V{Or g{ ]∂T> ahm
h°, oOgg{ AmoXdmgr g_wXm`m{ß H{$ obE am{OJma Am°a Am` H{$ ZE Adga CÀ[fi hm{ ah{ h¢&
        ̀ h em{Y-[Ã AmoXdmgr g_wXm`m{ß H$r Am°fYr` [aß[amAm{ß, CZH{$ kmZ-Úm{V, Am°fYr` [m°Ym{ß H{$ C[`m{J VWm BZg{ CÀ[fi AmoW©H$ gß^mdZmAm{ß
H$m odõ{fU ‡ÒVwV H$aVm h°&
e„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñ AmoXdmgr g_wXm`, [maß[naH$ Am°fYr` [’oV`m±, Edß ^maVr` AW©Ï`dÒWm &

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  ^maV ododY gßÒH•$oV`m{ß, [aß[amAm{ß Am°a g_wXm`m{ß H$m X{e
h°& BZ g_wXm`m{ß _{ß AmoXdmgr g_mO H$m ode{f ÒWmZ h° VWm AmoXdmgr
g_mO H$m BoVhmg AÀ ß̀V ‡mMrZ h°& AmoXdmgr g_wXm`m{ß H$m OrdZ ‡H•$oV
H{$ gmW JhamB© g{ Ow∂S>m hwAm h°& d{ OßJbm{ß, [hm∂S>m{ß Am°a ‡mH•$oVH$ gßgmYZm{ß
[a oZ ©̂a ahV{ h¢& AmoXdmgr g_mO H$r OrdZ e°br, gßÒH•$oV Am°a [maß[naH$
kmZ ‡Umbr AÀ ß̀V g_•’ h°& BZH$r [aß[amAm{ß _{ß Am°fYr` [m°Ym{ß H$m C[`m{J
ode{f Í$[ g{ _hÀd[yU© h°& AmoXdmgr bm{J goX`m{ß g{ OßJbm{ß _{ß C[b„Y
O∂S>r-]yoQ>`m{ß H$m C[`m{J odo^fi am{Jm{ß H{$ C[Mma H{$ obE H$aV{ AmE h¢&

Bg [maß[naH$ oMoH$Àgm ‡Umbr H$m{ bm{H$ oMoH$Àgm ̀ m EœZm{-_{oS>ogZ
H$hm OmVm h°& ̀ h oMoH$Àgm [’oV _wª`V: ‡mH•$oVH$ gßgmYZm{ß [a AmYmnaV
hm{Vr h° Am°a Bg_{ß [m°Ym{ß, O∂S>m{ß, [oŒmm`m{ß, N>mb, \$b Am°a ]rOm{ß H$m C[`m{J
oH$`m OmVm h°& ̀ { g_wXm` ‡H•$oV H{$ gmW KoZÓR> gß]ßY aIV{ h¢ Am°a OßJbm{ß,
[hm∂S>m{ß VWm ZoX`m{ß H{$ Amg[mg oZdmg H$aV{ h¢& CZH$r OrdZ e°br,
gßÒH•$oV Am°a ÒdmÒœ` Ï`dÒWm ‡mH•$oVH$ gßgmYZm{ß [a AmYmnaV h°&
AmoXdmgr g_mO _{ß [maß[naH$ oMoH$ÀgH$ (Traditional Healers) H$m{
odo^fi Zm_m{ß g{ OmZm OmVm h° O°g{ -
l ]°Jm
l ŵ_H$m
l d°⁄
l JwoZ`m
l ^JV

AmoXdmgr bm{J [r∂T>r Xa [r∂T>r O∂S>r-]yoQ>`m{ß H$m kmZ ‡m· H$aV{ h¢
Am°a ÒWmZr` bm{Jm{ß H$m C[Mma H$aV{ h¢& AmO AmYwoZH$ oMoH$Àgm ‡Umbr
H{$ odH$mg H{$ ]mdOyX AmoXdmgr g_mO _{ß [maß[naH$ Am°fYr` kmZ H$r

* ghm`H$ A‹`m[H$ (AW©emÛ) [Ÿ lr Òd H$mßVm ]hZ À`mJr emgH$r` _hmod⁄mb`, oZdmbr (_.‡.) ‰mmaV

C[`m{oJVm ]Zr hwB© h°&
A‹``Z H{$ C‘{Ì` A‹``Z H{$ C‘{Ì` A‹``Z H{$ C‘{Ì` A‹``Z H{$ C‘{Ì` A‹``Z H{$ C‘{Ì` :
1. AmoXdmgr g_wXm`m{ß H{$ Am°fYr` kmZ H$r ‡H•$oV H$m{ g_PZm&
2. Am°fYr` [m°Ym{ß Am°a O∂S>r-]yoQ>`m{ß H{$ C[`m{J H$m A‹``Z H$aZm&
3. AmoXdmgr Am°fYr` [aß[am Am°a ÒWmZr` AW©Ï`dÒWm H{$ gß]ßY H$m

odõ{fU H$aZm&
4. Am°fYr` [m°Ym{ß H{$ gßajU Am°a odH$mg H{$ obE gwPmd X{Zm&
3.3.3.3.3.  em{Y [’oV em{Y [’oV em{Y [’oV em{Y [’oV em{Y [’oV - Bg em{Y-[Ã _{ß oZÂZoboIV [’oV`m{ß H$m C[`m{J
oH$`m J`m h° -
1. o¤Vr`H$ Úm{V
2. [wÒVH{$ß, em{Y [Ã, gaH$mar na[m{Q©>, BßQ>aZ{Q> Úm{V
3. dU©ZmÀ_H$ A‹``Z [’oV
4. gm_moOH$-AmoW©H$ odõ{fU
gmohÀ` g_rjm - gmohÀ` g_rjm - gmohÀ` g_rjm - gmohÀ` g_rjm - gmohÀ` g_rjm - AmoXdmgr Am°fYr` kmZ [a oH$E JE j{Ãr` A‹``Z
^maV H{$ odo^fi am¡`m{ß _{ß AmoXdmgr Am°fYr` kmZ [a H$B© j{Ãr` A‹``Z
oH$E JE h¢&
_‹` ‡X{e - _‹` ‡X{e - _‹` ‡X{e - _‹` ‡X{e - _‹` ‡X{e - _‹` ‡X{e _{ß Jm{ßS>, ^rb, ]°Jm Am°a ]a{bm OZOmoV`m{ß H{$
]rM oH$E JE A‹``Zm{ß g{ [Vm MbVm h° oH$ ̀ { g_wXm` OßJbm{ß _{ß [mE OmZ{
dmb{ [m°Ym{ß H$m C[`m{J AZ{H$ am{Jm{ß H{$ C[Mma _{ß H$aV{ h¢&
CXmhaU H{$ obE:CXmhaU H{$ obE:CXmhaU H{$ obE:CXmhaU H{$ obE:CXmhaU H{$ obE:
1. oJbm{` H$m C[`m{J ]wIma Am°a ‡oVajm eo∫$ ]∂T>mZ{ H{$ obE
2. Zr_ H$m C[`m{J ÀdMm am{Jm{ß H{$ C[Mma H{$ obE
3. Amßdbm H$m C[`m{J [mMZ Am°a ÒdmÒœ` gwYma H{$ obE
N>ŒmrgJ∂T>- N>ŒmrgJ∂T>- N>ŒmrgJ∂T>- N>ŒmrgJ∂T>- N>ŒmrgJ∂T>- N>ŒmrgJ∂T> H{$ AmoXdmgr g_wXm`m{ß _{ß ^r [maß[naH$ Am°fYr`
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kmZ AÀ`ßV odH$ogV h°& `hm± H{$ AmoXdmgr bm{J OßJbm{ß _{ß o_bZ{ dmbr
O∂S>r-]yoQ>`m{ß H$m C[`m{J g[©Xße, ]wIma Am°a [mMZ am{Jm{ß H{$ C[Mma H{$
obE H$aV{ h¢&
PmaIßS> Am°a Am{oS>em - PmaIßS> Am°a Am{oS>em - PmaIßS> Am°a Am{oS>em - PmaIßS> Am°a Am{oS>em - PmaIßS> Am°a Am{oS>em - PmaIßS> Am°a Am{oS>em H{$ AmoXdmgr g_wXm`m{ß _{ß
^r Am°fYr` [m°Ym{ß H$m Ï`m[H$ C[`m{J oH$`m OmVm h°& H$B© em{Ym{ß _{ß [m`m
J`m h° oH$ BZ j{Ãm{ß H{$ [maß[naH$ oMoH$ÀgH$m{ß H$m{ g°H$∂S>m{ß ‡H$ma H{$ [m°Ym{ß H$r
OmZH$mar hm{Vr h°&
gmohÀ` g_rjm g{ ‡m· oZÓH$f© - gmohÀ` g_rjm g{ ‡m· oZÓH$f© - gmohÀ` g_rjm g{ ‡m· oZÓH$f© - gmohÀ` g_rjm g{ ‡m· oZÓH$f© - gmohÀ` g_rjm g{ ‡m· oZÓH$f© - C[b„Y gmohÀ` H{$ A‹``Z g{
oZÂZoboIV ‡_wI oZÓH$f© gm_Z{ AmV{ h¢$:
1. AmoXdmgr g_wXm`m{ß H{$ [mg Am°fYr` [m°Ym{ß H$m AÀ`ßV g_•’

[maß[naH$ kmZ C[b„Y h°&
2. `h kmZ _wª`V: _m°oIH$ [aß[am H{$ _m‹`_ g{ [r∂T>r Xa [r∂T>r

hÒVmßVnaV hm{Vm ahm h°&
3. Am°fYr` [m°Ym{ß H$m C[`m{J ÒdmÒœ` gßajU H{$ gmW-gmW AmoW©H$

odH$mg _{ß ^r _hÀd[yU© ^yo_H$m oZ^mVm h°&
4. AmYwoZH$ g_` _{ß Bg [maß[naH$ kmZ H{$ gßajU Am°a d°kmoZH$

A‹``Z H$r AmdÌ`H$Vm ]∂T> JB© h°&
A‹``Z  H$m gma- A‹``Z  H$m gma- A‹``Z  H$m gma- A‹``Z  H$m gma- A‹``Z  H$m gma-  Bg A‹`m` _{ß AmoXdmgr Am°fYr` kmZ g{ gß]ßoYV
odo^fi [wÒVH$m{ß, em{Y [Ãm{ß Am°a na[m{Q>m~ H$m A‹``Z ‡ÒVwV oH$`m J`m h°&
Bgg{ `h Ò[ÓQ> hm{Vm h° oH$ AmoXdmgr g_wXm`m{ß H$r [maß[naH$ oMoH$Àgm
‡Umbr AÀ`ßV _hÀd[yU© Am°a C[`m{Jr h°&

AmJ{ H{$ A‹`m` _{ß AmoXdmgr g_wXm`m{ß H{$ Am°fYr` kmZ, ‡_wI
O∂S>r-]yoQ>`m{ß VWm CZH{$ C[`m{J H$m odÒV•V odõ{fU ‡ÒVwV oH$`m OmEJm&
BZ [m°Ym{ß H$m{ Am`wd}X _{ß oÃ\$bm H{$ Í$[ _{ß ^r OmZm OmVm h°&
A‹``Z H$m _hÀd- A‹``Z H$m _hÀd- A‹``Z H$m _hÀd- A‹``Z H$m _hÀd- A‹``Z H$m _hÀd- Bg A‹``Z H$m _hÀd oZÂZoboIV H$maUm{ß g{ h°:$
1. AmoXdmgr [maß[naH$ kmZ H$m gßajU
2. Am°fYr` [m°Ym{ß H$r [hMmZ Am°a C[`m{J H$m A‹``Z
3. AmoXdmgr AW©Ï`dÒWm _{ß Am°fYr` gßgmYZm{ß H$r ^yo_H$m H$m

odõ{fU
4. J´m_rU Am°a OZOmVr` odH$mg H{$ obE ZE Adgam{ß H$r [hMmZ
`h A‹``Z AmoXdmgr g_mO H$r [maß[naH$ kmZ ‡Umbr H$m{ g_PZ{
Am°a CgH{$ AmoW©H$ _hÀd H$m{ COmJa H$aZ{ _{ß ghm`H$ hm{Jm&
A‹``Z H$r gr_mE± -A‹``Z H$r gr_mE± -A‹``Z H$r gr_mE± -A‹``Z H$r gr_mE± -A‹``Z H$r gr_mE± - Bg A‹``Z H$r Hw$N> gr_mE± ^r h¢:$
1. g^r AmoXdmgr g_wXm`m{ß H$m odÒV•V A‹``Z gß^d Zht h°&
2. [maß[naH$ kmZ _m°oIH$ [aß[am _{ß hm{Z{ H{$ H$maU Hw$N> OmZH$mar gro_V

hm{ gH$Vr h°&
3. A‹``Z _wª`V: C[b„Y gmohÀ` Am°a na[m{Q>m~ [a AmYmnaV h°&
4.4.4.4.4. ^maV _{ß AmoXdmgr g_wXm`- ^maV _{ß AmoXdmgr g_wXm`- ^maV _{ß AmoXdmgr g_wXm`- ^maV _{ß AmoXdmgr g_wXm`- ^maV _{ß AmoXdmgr g_wXm`- ^maV _{ß bJ^J 700 g{ AoYH$
OZOmoV`m± [mB© OmVr h¢& `{ _wª`V: oZÂZ am¡`m{ß _{ß oZdmg H$aVr h¢:
l _‹` ‡X{e, N>ŒmrgJ∂T>, PmaIßS>, Am{oS>em, JwOamV amOÒWmZ,
_hmamÓQ≠>, _‹` ‡X{e _{ß ‡_wI OZOmoV`m± :$ ^rb, Jm{ßS>, ]°Jm, ]a{bm,
^rbmbm, H$m{aHy$ AmoX & BZ g_wXm`m{ß H$m OrdZ OßJbm{ß Am°a ‡mH•$oVH$
gßgmYZm{ß [a AmYmnaV h°&
AmoXdmgr g_wXm` Am°a ‡H•$oV H$m gß]ßY -AmoXdmgr g_wXm` Am°a ‡H•$oV H$m gß]ßY -AmoXdmgr g_wXm` Am°a ‡H•$oV H$m gß]ßY -AmoXdmgr g_wXm` Am°a ‡H•$oV H$m gß]ßY -AmoXdmgr g_wXm` Am°a ‡H•$oV H$m gß]ßY -AmoXdmgr g_mO H$m ‡H•$oV
H{$ gmW Jham Am°a gßVwobV gß]ßY hm{Vm h°& d{ OßJbm{ß H$m{ H{$db gßgmYZ
Zht ]oÎH$ OrdZ H$m AmYma _mZV{ h¢& CZH$r gßÒH•$oV _{ß [{∂S>-[m°Ym{ß, ZoX`m{ß

Am°a [hm∂S>m{ß H$m Ymo_©H$ Am°a gm_moOH$ _hÀd hm{Vm h°& H$B© AmoXdmgr
g_wXm` ode{f [{∂S>m{ß H$m{ [odÃ _mZV{ h¢ Am°a CZH$r [yOm H$aV{ h¢& ‡H•$oV H{$
gmW Bg KoZÓR> gß]ßY H{$ H$maU AmoXdmgr bm{Jm{ß H$m{ odo^fi [m°Ym{ß H{$
JwUm{ß Am°a C[`m{Jm{ß H$r Jhar OmZH$mar hm{Vr h°&
5.5.5.5.5. AmoXdmgr Am°fYr` kmZ- AmoXdmgr Am°fYr` kmZ- AmoXdmgr Am°fYr` kmZ- AmoXdmgr Am°fYr` kmZ- AmoXdmgr Am°fYr` kmZ- AmoXdmgr g_mO _{ß Am°fYr` kmZ
H$m{ [maß[naH$ kmZ ‡Umbr  H$hm OmVm h°& `h kmZ _wª`V: oZÂZ Úm{Vm{ß g{
‡m· hm{Vm h°:$
1. AZw^d AmYmnaV kmZ
2. [r∂T>r Xa [r∂T>r hÒVmßVaU
3. ‡mH•$oVH$ gßgmYZm{ß H$m Adbm{H$Z
AmoXdmgr bm{J [m°Ym{ß H{$ oZÂZ ^mJm{ß H$m C[`m{J H$aV{ h¢:$
l O∂S>, N>mb, [Œmm{, \$b, \y$b, ]rO - BZg{ odo^fi am{Jm{ß H$m C[Mma
oH$`m OmVm h°&
AmoXdmgr Am°fYr` kmZ H$r ode{fVmE± - AmoXdmgr Am°fYr` kmZ H$r ode{fVmE± - AmoXdmgr Am°fYr` kmZ H$r ode{fVmE± - AmoXdmgr Am°fYr` kmZ H$r ode{fVmE± - AmoXdmgr Am°fYr` kmZ H$r ode{fVmE± -  AmoXdmgr bm{J OßJbm{ß _{ß
C[b„Y [m°Ym{ß H$r [hMmZ Am°a CZH{$ Am°fYr` JwUm{ß H{$ ]ma{ _{ß odÒV•V
kmZ aIV{ h¢& AmoXdmgr Am°fYr` oMoH$Àgm ‡Umbr H$r H$B© ode{fVmE±
h¢:$
1.1.1.1.1. ‡mH•$oVH$ AmYmnaV oMoH$Àgm ‡mH•$oVH$ AmYmnaV oMoH$Àgm ‡mH•$oVH$ AmYmnaV oMoH$Àgm ‡mH•$oVH$ AmYmnaV oMoH$Àgm ‡mH•$oVH$ AmYmnaV oMoH$Àgm - ̀ h [yar Vah g{ ‡mH•$oVH$ gßgmYZm{ß
[a AmYmnaV hm{Vr h°&
2.2.2.2.2. gÒVr Am°a gwb^- gÒVr Am°a gwb^- gÒVr Am°a gwb^- gÒVr Am°a gwb^- gÒVr Am°a gwb^- `h oMoH$Àgm ‡Umbr AmoW©H$ Í$[ g{ gÒVr
hm{Vr h° Am°a J´m_rU j{Ãm{ß _{ß AmgmZr g{ C[b„Y hm{Vr h°&
3.3.3.3.3. H$_ XwÓ‡^md - H$_ XwÓ‡^md - H$_ XwÓ‡^md - H$_ XwÓ‡^md - H$_ XwÓ‡^md - AoYH$mße ‡mH•$oVH$ Am°foY`m{ß H{$ XwÓ‡^md H$_
hm{V{ h¢&
4.4.4.4.4. [`m©daU H{$ AZwHy$b - [`m©daU H{$ AZwHy$b - [`m©daU H{$ AZwHy$b - [`m©daU H{$ AZwHy$b - [`m©daU H{$ AZwHy$b - ̀ h oMoH$Àgm ‡Umbr [`m©daU H{$ gßajU
H$m{ ^r ]∂T>mdm X{Vr h°&
5. [r∂T>r Xa [r∂T>r hÒVmßVnaV kmZ
6. ÒWmZr` C[b„YVm
7. H$_ bmJV
6.6.6.6.6.  ‡_wI Am °fYr` [m °Y { H$m _hÀd Am °a CZH$m C[`m {J $- ‡_wI Am °fYr` [m °Y { H$m _hÀd Am °a CZH$m C[`m {J $- ‡_wI Am °fYr` [m °Y { H$m _hÀd Am °a CZH$m C[`m {J $- ‡_wI Am °fYr` [m °Y { H$m _hÀd Am °a CZH$m C[`m {J $- ‡_wI Am °fYr` [m °Y { H$m _hÀd Am °a CZH$m C[`m {J $-
Am°fYr` [m°Y{ _mZd ÒdmÒœ` H{$ obE AÀ`ßV _hÀd[yU© h¢& BZH$m C[`m{J
Am ẁd}X, ̀ yZmZr, og’ Am°a hm{Â`m{[°Wr O°gr [maß[naH$ oMoH$Àgm ‡Umob`m{ß
_{ß oH$`m OmVm h°& ̂ maV _{ß hOmam{ß ‡H$ma H{$ Am°fYr` [m°Y{ [mE OmV{ h¢& BZ_{ß
g{ AZ{H$ [m°Ym{ß H$r OmZH$mar AmoXdmgr g_wXm`m{ß H{$ [mg [maß[naH$ Í$[ g{
C[b„Y h°&  Hw$N> ‡_wI Am°fYr` [m°Y{ h¢ :
1.1.1.1.1. Zr_ $- Zr_ $- Zr_ $- Zr_ $- Zr_ $- C[`m{J : ÀdMm am{J, gßH´$_U, XmßVm{ß H$r g_Ò`m
2.2.2.2.2. Vwbgr $-Vwbgr $-Vwbgr $-Vwbgr $-Vwbgr $- C[`m{J:$ gXr©-Imßgr, ]wIma, ÌdgZ am{J
3.3.3.3.3. oJbm{` -oJbm{` -oJbm{` -oJbm{` -oJbm{` - C[`m{J: ‡oVajm eo∫$ ]∂T>mZ{ _{ß, ]wIma, _Yw_{h oZ`ßÃU
4.4.4.4.4. AÌdJßYm -AÌdJßYm -AÌdJßYm -AÌdJßYm -AÌdJßYm - C[`m{J:$ H$_Om{ar, VZmd, _mZogH$ ÒdmÒœ`
5.5.5.5.5. Amßdbm $-Amßdbm $-Amßdbm $-Amßdbm $-Amßdbm $- C[`m{J :$ odQ>mo_Z C, [mMZ, ]mb Am°a ÀdMm ÒdmÒœ`&
6.6.6.6.6. g\{$X _ygbr -g\{$X _ygbr -g\{$X _ygbr -g\{$X _ygbr -g\{$X _ygbr - g\{$X _ygbr EH$ JwUH$mar Am`wd}oXH$ O∂S>r-]yQ>r
h°& `h emarnaH$ H$_Om{ar Xya H$aZ{, ÒQ{>o_Zm ]∂T>mZ{, Am°a am{J ‡oVam{YH$
j_Vm (BÂ`yoZQ>r) H$m{ _O]yV H$aZ{ H{$ obE C[`m{J H$r OmVr h°& [wÈf
Am°a _ohbm Xm{Zm{ß BgH$m g{dZ H$a gH$V{ h¢&
7.7.7.7.7. H$mb_{K - H$mb_{K - H$mb_{K - H$mb_{K - H$mb_{K - ‡og’ h°, oOg{ "H$∂S>dmhQ> H$m amOm' (Kings of
Bitters) ^r H$hm OmVm h°& `h _wª` Í$[ g{ obda H$m{ ÒdÒW aIZ{, [mMZ
VßÃ gwYmaZ{ Am°a eara H$r am{J ‡oVam{YH$ j_Vm (BÂ`yoZQ>r) ]∂T>mZ{ H{$
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obE C[`m{J oH$`m OmVm h°&
ÀdMm am{Jm{ ß H{$ C[Mma H{$ [m°Y{ - ÀdMm am{Jm{ ß H{$ C[Mma H{$ [m°Y{ - ÀdMm am{Jm{ ß H{$ C[Mma H{$ [m°Y{ - ÀdMm am{Jm{ ß H{$ C[Mma H{$ [m°Y{ - ÀdMm am{Jm{ ß H{$ C[Mma H{$ [m°Y{ -  AmoXdmgr g_mO ÀdMm gß]ßYr am{Jm{ß
H{$ C[Mma H{$ obE H$B© ‡mH•$oVH$ Am°foY`m{ß H$m C[`m{J H$aVm h°&
CXmhaU:$CXmhaU:$CXmhaU:$CXmhaU:$CXmhaU:$
1. Zr_
2. hÎXr
3. Ebm{d{am
BZ [m°Ym{ß _{ß OrdmUwam{Yr Am°a gyOZam{Yr JwU [mE OmV{ h¢&
h»r Am°a _mßg[{oe`m{ß H{$ am{J- h»r Am°a _mßg[{oe`m{ß H{$ am{J- h»r Am°a _mßg[{oe`m{ß H{$ am{J- h»r Am°a _mßg[{oe`m{ß H{$ am{J- h»r Am°a _mßg[{oe`m{ß H{$ am{J-  h»r Qy>Q>Z{ `m _mßg[{oe`m{ß _{ß XX© hm{Z{ [a
Hw$N> ode{f [m°Ym{ß H$m C[`m{J oH$`m OmVm h°
CXmhaU:CXmhaU:CXmhaU:CXmhaU:CXmhaU:
1. h∂S>Om{∂S>
2. AÌdJßYm

BZ [m°Ym{ß H$m C[`m{J XX© H$_ H$aZ{ Am°a hoÏ`m{ß H$m{ _O]yV H$aZ{ H{$
obE oH$`m OmVm h°&

AmoXdmgr bm{J BZ [m°Ym{ß H$m C[`m{J ‡mH•$oVH$ C[Mma H{$ Í$[ _{ß
H$aV{ h¢&
Am°foY V°`ma H$aZ{ H$r odoY`m± Am°foY V°`ma H$aZ{ H$r odoY`m± Am°foY V°`ma H$aZ{ H$r odoY`m± Am°foY V°`ma H$aZ{ H$r odoY`m± Am°foY V°`ma H$aZ{ H$r odoY`m± - AmoXdmgr g_wXm`m{ß _{ß Am°foY V°`ma
H$aZ{ H$r H$B© [maß[naH$ odoY`m± ‡MobV h¢&
1.1.1.1.1. H$m∂T>m - H$m∂T>m - H$m∂T>m - H$m∂T>m - H$m∂T>m - O∂S>r-]yoQ>`m{ß H$m{ [mZr _{ß C]mbH$a H$m∂T>m V°`ma oH$`m OmVm
h°& `h odoY ]wIma, gXr©-Imßgr Am°a gßH´$_U H{$ C[Mma _{ß C[`m{Jr hm{Vr
h°&
2.2.2.2.2. b{[ - b{[ - b{[ - b{[ - b{[ - Hw$N> [m°Ym{ß H$r [oŒmm`m{ß `m O∂S>m{ß H$m{ [rgH$a b{[ ]Zm`m OmVm
h° Am°a Cg{ eara H{$ ‡^modV ^mJ [a bJm`m OmVm h°&
`h odoY _wª`V:`h odoY _wª`V:`h odoY _wª`V:`h odoY _wª`V:`h odoY _wª`V:
1. Kmd
2. ÀdMm am{J
3. gyOZ
H{$ C[Mma _{ß C[`m{J H$r OmVr h°&
3.3.3.3.3.  ag -  ag -  ag -  ag -  ag - Hw$N> [m°Ym{ß H$m ag oZH$mbH$a grY{ o[bm`m OmVm h°& `h
[mMZ Am°a am{J ‡oVam{YH$ j_Vm ]∂T>mZ{ _{ß ghm`H$ hm{Vm h°&
4.4.4.4.4. MyU© - MyU© - MyU© - MyU© - MyU© - Hw$N> O∂S>r-]yoQ>`m{ß H$m{ gwImH$a CZH$m MyU© ]Zm`m OmVm h°
Am°a Cg{ [mZr `m XyY H{$ gmW ob`m OmVm h°&
7.7.7.7.7. AmoXdmgr Am°foY Am°a ÒdmÒœ` ‡Umbr- AmoXdmgr Am°foY Am°a ÒdmÒœ` ‡Umbr- AmoXdmgr Am°foY Am°a ÒdmÒœ` ‡Umbr- AmoXdmgr Am°foY Am°a ÒdmÒœ` ‡Umbr- AmoXdmgr Am°foY Am°a ÒdmÒœ` ‡Umbr- AmoXdmgr oMoH$Àgm
‡Umbr oZÂZ og’mßVm{ß [a AmYmnaV h°:
1. ‡H•$oV H{$ gmW gßVwbZ
2. eara Am°a _Z H$m g_›d`
3. ‡mH•$oVH$ C[Mma
Bg oMoH$Àgm [’oV H{$ bm^:$Bg oMoH$Àgm [’oV H{$ bm^:$Bg oMoH$Àgm [’oV H{$ bm^:$Bg oMoH$Àgm [’oV H{$ bm^:$Bg oMoH$Àgm [’oV H{$ bm^:$
1. H$_ IM©
2. ÒWmZr` C[b„YVm
3. H$_ XwÓ‡^md
A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma - Bg A‹`m` _{ß AmoXdmgr g_wXm`m{ß H$r [maß[naH$
oMoH$Àgm ‡Umbr, Am°fYr` [m°Ym{ß H{$ C[`m{J Am°a [maß[naH$ oMoH$ÀgH$m{ß
H$r ̂ yo_H$m H$m odÒV•V A‹``Z ‡ÒVwV oH$`m J`m h°& ̀ h Ò[ÓQ> hm{Vm h° oH$
AmoXdmgr g_mO H$m Am°fYr` kmZ AÀ`ßV g_•’ Am°a d°kmoZH$ —oÓQ> g{

_hÀd[yU© h°&
8.8.8.8.8. Am°fYr` [m°Y{ H$m kmZ Am°a AmoXdmgr AW©Ï`dÒWm Am°fYr` [m°Y{ H$m kmZ Am°a AmoXdmgr AW©Ï`dÒWm Am°fYr` [m°Y{ H$m kmZ Am°a AmoXdmgr AW©Ï`dÒWm Am°fYr` [m°Y{ H$m kmZ Am°a AmoXdmgr AW©Ï`dÒWm Am°fYr` [m°Y{ H$m kmZ Am°a AmoXdmgr AW©Ï`dÒWm - Am°fYr`
[m°Ym{ß H$m AmoXdmgr AW©Ï`dÒWm _{ß _hÀd[yU© `m{JXmZ h°& d{ OßJbm{ß g{
O∂S>r-]yoQ>`m{ß H$m gßJ´h H$aV{ h¢ Am°a C›h{ß ÒWmZr` ]mOmam{ß `m Am°fYr`
Hß$[oZ`m{ß H$m{ ]{MV{ h¢& Bgg{ C›h{ß AoVna∫$ Am` ‡m· hm{Vr h°& AmO odÌd
ÒVa [a Am°fYr` [m°Ym{ß H$r _mßJ V{Or g{ ]∂T> ahr h°& Am`wd}oXH$ Am°a h]©b
CÀ[mXm{ß H{$ ]∂T>V{ C[`m{J H{$ H$maU `h j{Ã AmoW©H$ —oÓQ> g{ ^r _hÀd[yU©
]Z J`m h°&
Am` H{$ Úm{V :Am` H{$ Úm{V :Am` H{$ Úm{V :Am` H{$ Úm{V :Am` H{$ Úm{V :
1. O∂S>r-]yoQ>`m{ß H$m gßJ´h
2. Am°fYr` [m°Ym{ß H$r o]H´$r
3. Am`wd}oXH$ Hß$[oZ`m{ß H$m{ Am[yoV©
4. OßJb CÀ[mXm{ß H$m Ï`m[ma
^maV _{ß Am°fYr` [m°Ym{ß H$m ]mOma bJmVma ]∂T> ahm h°&
CXmhaU:CXmhaU:CXmhaU:CXmhaU:CXmhaU:
1. AÌdJßYm
2. g\{$X _ygbr
3. g[©JßYm
4. H$mb_{K

BZ [m°Ym{ß H$r _mßJ Am`wd}oXH$ Am°a \$m_m©Ò`yoQ>H$b C⁄m{Jm{ß _{ß AoYH$
h°& AmoXdmgr g_wXm`m{ß H{$ obE Am°fYr` [m°Y{ H{$db ÒdmÒœ` H$m gmYZ hr
Zht ]oÎH$ Am` H$m Úm{V ^r h¢&
A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma -  Bg A‹`m` _{ß AmoXdmgr g_wXm`, CZH{$ [maß[naH$
Am°fYr` kmZ Am°a ‡H•$oV H{$ gmW CZH{$ gß]ßY H$m [naM` ‡ÒVwV oH$`m
J`m h°& gmW hr Am°fYr` [m°Ym{ß H{$ _hÀd Am°a AmoXdmgr AW©Ï`dÒWm _{ß
CZH$r ^yo_H$m H$m{ ^r Ò[ÓQ> oH$`m J`m h°&
AmYwoZH$ oMoH$Àgm Am°a [maß[naH$ kmZAmYwoZH$ oMoH$Àgm Am°a [maß[naH$ kmZAmYwoZH$ oMoH$Àgm Am°a [maß[naH$ kmZAmYwoZH$ oMoH$Àgm Am°a [maß[naH$ kmZAmYwoZH$ oMoH$Àgm Am°a [maß[naH$ kmZ  ----- dV©_mZ g_` _{ß AmYwoZH$
oMoH$Àgm ‡Umbr H$m odH$mg V{Or g{ hwAm h°& BgH{$ ]mdOyX AmoXdmgr
g_wXm`m{ß _{ß [maß[naH$ oMoH$Àgm H$m _hÀd ]Zm hwAm h°&

AmO H$B© d°kmoZH$ gßÒWmZ Am°a em{YH$Vm© AmoXdmgr Am°fYr` kmZ
H$m A‹``Z H$a ah{ h¢ VmoH$ ZE Am°fYr` CÀ[mX odH$ogV oH$E Om gH{$ß&
AmoXdmgr g_mO _{ß ÒdmÒœ` Am°a gßÒH•$oV - AmoXdmgr g_mO _{ß ÒdmÒœ` Am°a gßÒH•$oV - AmoXdmgr g_mO _{ß ÒdmÒœ` Am°a gßÒH•$oV - AmoXdmgr g_mO _{ß ÒdmÒœ` Am°a gßÒH•$oV - AmoXdmgr g_mO _{ß ÒdmÒœ` Am°a gßÒH•$oV - AmoXdmgr g_mO _{ß
ÒdmÒœ` H{$db emarnaH$ oÒWoV Zht ]oÎH$ gm_moOH$ Am°a Am‹`moÀ_H$
gßVwbZ H$m ‡VrH$ _mZm OmVm h°&

H$B© AmoXdmgr g_wXm`m{ß _{ß am{Jm{ß H$m{ H{$db emarnaH$ H$maUm{ß g{ Zht
]oÎH$ Am‹`moÀ_H$ H$maUm{ß g{ ^r Om{∂S>m OmVm h°& BgobE H$B© C[Mma
[’oV`m{ß _{ß Ymo_©H$ AZwÓR>mZm{ß Am°a [yOm H$m ^r C[`m{J oH$`m OmVm h°&
am{OJma H{$ Adga - am{OJma H{$ Adga - am{OJma H{$ Adga - am{OJma H{$ Adga - am{OJma H{$ Adga - Am°fYr` [m°Ym{ß H{$ j{Ã _{ß AmoXdmgr g_wXm`m{ß H{$
obE H$B© ‡H$ma H{$ am{OJma C[b„Y hm{ gH$V{ h¢&
1.1.1.1.1. O∂S>r-]yoQ>`m{ ß H$m gßJ´h - O∂S>r-]yoQ>`m{ ß H$m gßJ´h - O∂S>r-]yoQ>`m{ ß H$m gßJ´h - O∂S>r-]yoQ>`m{ ß H$m gßJ´h - O∂S>r-]yoQ>`m{ ß H$m gßJ´h - `h AmoXdmgr g_wXm`m{ß H{$ obE Am`
H$m [maß[naH$ Úm{V h°&
2.2.2.2.2. Am°fYr` [m°Ym{ ß H$r I{Vr - Am°fYr` [m°Ym{ ß H$r I{Vr - Am°fYr` [m°Ym{ ß H$r I{Vr - Am°fYr` [m°Ym{ ß H$r I{Vr - Am°fYr` [m°Ym{ ß H$r I{Vr - H$B© oH$gmZ A] Am°fYr` [m°Ym{ß H$r
I{Vr H$a ah{ h¢&
3.3.3.3.3.  ‡gßÒH$aU C⁄m{J -  ‡gßÒH$aU C⁄m{J -  ‡gßÒH$aU C⁄m{J -  ‡gßÒH$aU C⁄m{J -  ‡gßÒH$aU C⁄m{J - O∂S>r-]yoQ>`m{ß H$m{ gwImZ{, [°H$ H$aZ{ Am°a
‡gßÒH$aU H$aZ{ H{$ obE N>m{Q{> C⁄m{J ÒWmo[V oH$E Om gH$V{ h¢&
4.4.4.4.4. h]©b CÀ[mX oZ_m©U - h]©b CÀ[mX oZ_m©U - h]©b CÀ[mX oZ_m©U - h]©b CÀ[mX oZ_m©U - h]©b CÀ[mX oZ_m©U - ÒWmZr` ÒVa [a h]©b CÀ[mX ]ZmH$a ]mOma
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_{ß ]{M{ Om gH$V{ h¢&
Am°fYr` [m°Ym{ ß Am°a AW©Ï`dÒWm [a A‹``Z - Am°fYr` [m°Ym{ ß Am°a AW©Ï`dÒWm [a A‹``Z - Am°fYr` [m°Ym{ ß Am°a AW©Ï`dÒWm [a A‹``Z - Am°fYr` [m°Ym{ ß Am°a AW©Ï`dÒWm [a A‹``Z - Am°fYr` [m°Ym{ ß Am°a AW©Ï`dÒWm [a A‹``Z - H$B© em{YH$Vm©Am{ß Z{
Am°fYr` [m°Ym{ß H{$ AmoW©H$ _hÀd H$m ^r A‹``Z oH$`m h°& BZ A‹``Zm{ß
g{ `h Ò[ÓQ> hwAm h° oH$:
1. Am°fYr` [m°Ym{ß H$m Ï`m[ma J´m_rU Am°a AmoXdmgr j{Ãm{ß _{ß Am` H$m

_hÀd[yU© Úm{V ]Z gH$Vm h°&
2. h]©b C⁄m{J H{$ odH$mg g{ am{OJma H{$ ZE Adga CÀ[fi hm{V{ h¢&
3. Am°fYr` [m°Ym{ß H$r I{Vr g{ oH$gmZm{ß H$r Am` ]∂T> gH$Vr h°&
^maV _{ß Am`wd}oXH$ Am°a h]©b CÀ[mXm{ß H$r ]∂T>Vr _mßJ H{$ H$maU Am°fYr`
[m°Ym{ß H$m ]mOma V{Or g{ odH$ogV hm{ ahm h°&
9.9.9.9.9. Am°fYr` [m°Ym{ ß H$m d°oÌdH$ ]mOma- Am°fYr` [m°Ym{ ß H$m d°oÌdH$ ]mOma- Am°fYr` [m°Ym{ ß H$m d°oÌdH$ ]mOma- Am°fYr` [m°Ym{ ß H$m d°oÌdH$ ]mOma- Am°fYr` [m°Ym{ ß H$m d°oÌdH$ ]mOma- odÌd ÒdmÒœ` gßJR>Z
(WHO) H{$ AZwgma:
l bJ^J 80% bm{J [maß[naH$ oMoH$Àgm [a oZ^©a h¢
l Am°fYr` [m°Ym{ß H$m d°oÌdH$ ]mOma 100 o]ob`Z S>m∞ba g{ AoYH$
h°&
^maV _{ß ^r Am`wd}oXH$ CÀ[mXm{ß H$r _mßJ V{Or g{ ]∂T> ahr h°&
AmoXdmgr kmZ H{$ gm_Z{ MwZm°oV`m±:AmoXdmgr kmZ H{$ gm_Z{ MwZm°oV`m±:AmoXdmgr kmZ H{$ gm_Z{ MwZm°oV`m±:AmoXdmgr kmZ H{$ gm_Z{ MwZm°oV`m±:AmoXdmgr kmZ H{$ gm_Z{ MwZm°oV`m±:
1. dZm{ß H$r H$Q>mB©
2. [maß[naH$ kmZ H$m bm{[
3. AmYwoZH$ oMoH$Àgm H$m ‡^md
4. Am°fYr` [m°Ym{ß H$m AÀ`oYH$ Xm{hZ
5. ]mOma VH$ [hwßM H$r H$_r
BZ H$maUm{ß g{ AmoXdmgr Am°fYr` [aß[am Yra{-Yra{ H$_Om{a hm{ ahr h°&
Am°fYr` [m°Ym{ ß H$m gßajU odH$mg H{$ C[m` - Am°fYr` [m°Ym{ ß H$m gßajU odH$mg H{$ C[m` - Am°fYr` [m°Ym{ ß H$m gßajU odH$mg H{$ C[m` - Am°fYr` [m°Ym{ ß H$m gßajU odH$mg H{$ C[m` - Am°fYr` [m°Ym{ ß H$m gßajU odH$mg H{$ C[m` - AmoXdmgr g_wXm`m{ß Z{
[maß[naH$ Í$[ g{ OßJbm{ß Am°a [m°Ym{ß H{$ gßajU H$r H$B© odoY`m± odH$ogV
H$r h¢&
CXmhaU:CXmhaU:CXmhaU:CXmhaU:CXmhaU:
1. [odÃ dZ (Sacred Groves) H$r [aß[am
2. ode{f [{∂S>m{ß H$r [yOm
3. [m°Ym{ß H$m gro_V C[`m{J
BZ [aß[amAm{ß H{$ H$maU O°d ododYVm H$m gßajU hm{Vm h°&
1. Am°fYr` [m°Ym{ß H$m gßajU
2. AmoXdmgr kmZ H$m XÒVmd{OrH$aU
3. gaH$mar `m{OZmAm{ß H$m odÒVma
4. Am°fYr` [m°Ym{ß H$r I{Vr H$m{ ]∂T>mdm
5. AmoXdmgr g_wXm`m{ß H$m{ ‡oejU
^maV gaH$ma Z{ Bg oXem _{ß H$B© `m{OZmE± ewÍ$ H$r h¢&
CXmhaU:$CXmhaU:$CXmhaU:$CXmhaU:$CXmhaU:$
l amÓQ≠>r` Am°fYr` [mX[ ]m{S©> (NMPB)
l Am`wf _ßÃmb`
gaH$mar `m{OZmE± Am°a [hb - gaH$mar `m{OZmE± Am°a [hb - gaH$mar `m{OZmE± Am°a [hb - gaH$mar `m{OZmE± Am°a [hb - gaH$mar `m{OZmE± Am°a [hb - ̂ maV gaH$ma Am°a odo^fi am¡` gaH$mam{ß
Z{ Am°fYr` [m°Ym{ß H{$ odH$mg H{$ obE H$B© `m{OZmE± ewÍ$ H$r h¢&
amÓQ≠>r` Am°fYr` [mX[ ]m{S© > - amÓQ≠>r` Am°fYr` [mX[ ]m{S© > - amÓQ≠>r` Am°fYr` [mX[ ]m{S© > - amÓQ≠>r` Am°fYr` [mX[ ]m{S© > - amÓQ≠>r` Am°fYr` [mX[ ]m{S© > - `h gßÒWm Am°fYr` [m°Ym{ß H{$ gßajU
Am°a odH$mg H{$ obE H$m`© H$aVr h°&
BgH{$ ‡_wI C‘{Ì` h¢:
1. Am°fYr` [m°Ym{ß H$r I{Vr H$m{ ]∂T>mdm X{Zm

2. oH$gmZm{ß H$m{ ‡oejU X{Zm
3. Am°fYr` [m°Ym{ß H{$ gßajU H$m{ ]∂T>mdm X{Zm
Am`wf _ßÃmb` H$r ^yo_H$m- Am`wf _ßÃmb` H$r ^yo_H$m- Am`wf _ßÃmb` H$r ^yo_H$m- Am`wf _ßÃmb` H$r ^yo_H$m- Am`wf _ßÃmb` H$r ^yo_H$m- ̂ maV gaH$ma H$m Am`wf _ßÃmb` [maß[naH$
oMoH$Àgm ‡Umob`m{ß H$m{ ]∂T>mdm X{Z{ H{$ obE H$m`© H$aVm h°&
Bg _ßÃmb` H{$ _m‹`_ g{ Am°fYr` [m°Ym{ß H{$ AZwgßYmZ Am°a odH$mg H$m{
‡m{ÀgmohV oH$`m OmVm h°&
AmoXdmgr AW©Ï`dÒWm [a ‡^md - AmoXdmgr AW©Ï`dÒWm [a ‡^md - AmoXdmgr AW©Ï`dÒWm [a ‡^md - AmoXdmgr AW©Ï`dÒWm [a ‡^md - AmoXdmgr AW©Ï`dÒWm [a ‡^md - Am°fYr` [m°Ym{ß H$m Ï`m[ma
AmoXdmgr g_wXm`m{ß H$r AW©Ï`dÒWm H$m{ H$B© ‡H$ma g{ ‡^modV H$aVm h°&
gH$mamÀ_H$ ‡^md:gH$mamÀ_H$ ‡^md:gH$mamÀ_H$ ‡^md:gH$mamÀ_H$ ‡^md:gH$mamÀ_H$ ‡^md:
1. Am` _{ß d•o’
2. am{OJma H{$ Adga
3. J´m_rU odH$mg
4. [maß[naH$ kmZ H$m gßajU
ZH$mamÀ_H$ ‡^md:ZH$mamÀ_H$ ‡^md:ZH$mamÀ_H$ ‡^md:ZH$mamÀ_H$ ‡^md:ZH$mamÀ_H$ ‡^md:
1. AÀ`oYH$ Xm{hZ g{ [m°Ym{ß H$r H$_r
2. Ï`m[ma _{ß o]Mm°ob`m{ß H$r ^yo_H$m
3. CoMV _yÎ` H$m A^md
gVV odH$mg H$r AmdÌ`H$Vm - gVV odH$mg H$r AmdÌ`H$Vm - gVV odH$mg H$r AmdÌ`H$Vm - gVV odH$mg H$r AmdÌ`H$Vm - gVV odH$mg H$r AmdÌ`H$Vm - Am°fYr` [m°Ym{ß H$m C[`m{J gVV
odH$mg H{$ og’mßVm{ß H{$ AZwgma hm{Zm MmohE& BgH{$ obE oZÂZoboIV C[m`
AmdÌ`H$ h¢:
1. [m°Ym{ß H$m gßajU
2. d°kmoZH$ VarH{$ g{ I{Vr
3. AmoXdmgr g_wXm`m{ß H$m{ CoMV _yÎ`
4. ÒWmZr` ÒVa [a ‡gßÒH$aU C⁄m{Jm{ß H$r ÒWm[Zm
3.3.3.3.3. ]mOma VH$ gro_V [hw±M - ]mOma VH$ gro_V [hw±M - ]mOma VH$ gro_V [hw±M - ]mOma VH$ gro_V [hw±M - ]mOma VH$ gro_V [hw±M -  AoYH$mße AmoXdmgr g_wXm`m{ß H$m{
Am°fYr` [m°Ym{ß H{$ CoMV ]mOma VH$ [hw±M Zht o_b [mVr&
A∑ga o]Mm°ob`{ H$_ H$r_V [a O∂S>r-]yoQ>`m± IarX b{V{ h¢, oOgg{
AmoXdmgr bm{Jm{ß H$m{ CoMV bm^ Zht o_b [mVm&
4.4.4.4.4. d°kmoZH$ AZwgßYmZ H$r H$_r - d°kmoZH$ AZwgßYmZ H$r H$_r - d°kmoZH$ AZwgßYmZ H$r H$_r - d°kmoZH$ AZwgßYmZ H$r H$_r - d°kmoZH$ AZwgßYmZ H$r H$_r - hmbm±oH$ AmoXdmgr Am°fYr`
kmZ AÀ`ßV _hÀd[yU© h°, o\$a ^r Bg [a [`m©· d°kmoZH$ AZwgßYmZ Zht
hwAm h°&
`oX Bg kmZ H$m d°kmoZH$ A‹``Z oH$`m OmE Vm{ ZB© Am°foY`m{ß H$m
odH$mg gß^d h°&
5.5.5.5.5. gßajU H$r H$_r - gßajU H$r H$_r - gßajU H$r H$_r - gßajU H$r H$_r - gßajU H$r H$_r - H$B© Am°fYr` [m°Ym{ß H$m AÀ`oYH$ Xm{hZ oH$`m
Om ahm h°, oOgg{ CZH$r gßª`m H$_ hm{ ahr h°&
`oX g_` ahV{ gßajU H{$ C[m` Zht oH$E JE Vm{ H$B© _hÀd[yU© ‡OmoV`m±
odbw· hm{ gH$Vr h¢&
gwPmd - gwPmd - gwPmd - gwPmd - gwPmd - AmoXdmgr Am°fYr` kmZ H{$ gßajU Am°a odH$mg H{$ obE
oZÂZoboIV gwPmd oXE Om gH$V{ h¢:$
1.1.1.1.1. [maß[naH$ kmZ H$m XÒVmd{OrH$aU - [maß[naH$ kmZ H$m XÒVmd{OrH$aU - [maß[naH$ kmZ H$m XÒVmd{OrH$aU - [maß[naH$ kmZ H$m XÒVmd{OrH$aU - [maß[naH$ kmZ H$m XÒVmd{OrH$aU - AmoXdmgr g_wXm`m{ß H{$
Am°fYr` kmZ H$m{ oboIV Í$[ _{ß XO© H$aZm AmdÌ`H$ h° VmoH$ ̀ h ̂ odÓ`
H$r [ro∂T>`m{ß H{$ obE gwaojV ah gH{$&
2.2.2.2.2. Am°fYr` [m°Ym{ ß H$m gßajU - Am°fYr` [m°Ym{ ß H$m gßajU - Am°fYr` [m°Ym{ ß H$m gßajU - Am°fYr` [m°Ym{ ß H$m gßajU - Am°fYr` [m°Ym{ ß H$m gßajU - dZm{ß Am°a O°d ododYVm H{$ gßajU
H{$ obE ode{f H$m`©H´$_ MbmE OmZ{ MmohE&
3.3.3.3.3. Am°fYr` [m°Ym{ ß H$r I{Vr H$m{ ]∂T>mdm - Am°fYr` [m°Ym{ ß H$r I{Vr H$m{ ]∂T>mdm - Am°fYr` [m°Ym{ ß H$r I{Vr H$m{ ]∂T>mdm - Am°fYr` [m°Ym{ ß H$r I{Vr H$m{ ]∂T>mdm - Am°fYr` [m°Ym{ ß H$r I{Vr H$m{ ]∂T>mdm - oH$gmZm{ß Am°a AmoXdmgr
g_wXm`m{ß H$m{ Am°fYr` [m°Ym{ß H$r d°kmoZH$ I{Vr H{$ obE ‡oejU oX`m
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OmZm MmohE&
4.4.4.4.4. ]mOma gwodYmAm{ß H$m odH$mg - ]mOma gwodYmAm{ß H$m odH$mg - ]mOma gwodYmAm{ß H$m odH$mg - ]mOma gwodYmAm{ß H$m odH$mg - ]mOma gwodYmAm{ß H$m odH$mg - gaH$ma Am°a ghH$mar gßÒWmAm{ß
H$m{ AmoXdmgr g_wXm`m{ß H$m{ CoMV ]mOma Am°a CoMV _yÎ` C[b„Y H$amZ{
H{$ obE ‡`mg H$aZ{ MmohE&
5.5.5.5.5. AZwgßYmZ Am°a oejm - AZwgßYmZ Am°a oejm - AZwgßYmZ Am°a oejm - AZwgßYmZ Am°a oejm - AZwgßYmZ Am°a oejm - odÌdod⁄mb`m{ß Am°a em{Y gßÒWmZm{ß H$m{
AmoXdmgr Am°fYr` kmZ [a AoYH$ em{Y H$aZm MmohE&
A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma - A‹`m` H$m gma -    Bg A‹`m` _{ß AmoXdmgr Am°fYr` kmZ H{$ gm_moOH$
Am°a AmoW©H$ _hÀd H$m odõ{fU oH$`m J`m h°& gmW hr Bg j{Ã _{ß _m°OyX
MwZm°oV`m{ß Am°a CZH{$ g_mYmZ H{$ obE gwPmd ‡ÒVwV oH$E JE h¢&
oZÓH$f© - oZÓH$f© - oZÓH$f© - oZÓH$f© - oZÓH$f© - ‡ÒVwV em{Y-A‹``Z g{ `h Ò[ÓQ> hm{Vm h° oH$ AmoXdmgr
g_wXm`m{ß H$m Am°fYr` kmZ AÀ`ßV _hÀd[yU© gmßÒH•$oVH$ Am°a d°kmoZH$
Yam{ha h°& AmoXdmgr g_mO goX`m{ß g{ ‡H•$oV H{$ gmW gm_ßOÒ` ÒWmo[V
H$a OrdZ `m[Z H$aVm Am`m h°& OßJbm{ß _{ß [mE OmZ{ dmb{ [m°Ym{ß, O∂S>m{ß,
[oŒmm`m{ß Am°a O∂S>r-]yoQ>`m{ß H$m C[`m{J d{ odo^fi am{Jm{ß H{$ C[Mma H{$ obE
H$aV{ h¢& `h [maß[naH$ oMoH$Àgm ‡Umbr ÒdmÒœ` gßajU H{$ gmW-gmW
AmoXdmgr gßÒH•$oV H$m ^r _hÀd[yU© ohÒgm h°&

A‹``Z g{ `h ^r Ò[ÓQ> hm{Vm h° oH$ Am°fYr` [m°Y{ AmoXdmgr
g_wXm`m{ß H$r AW©Ï`dÒWm _{ß _hÀd[yU© ̂ yo_H$m oZ^mV{ h¢& O∂S>r-]yoQ>`m{ß H$m
gßJ´h Am°a Ï`m[ma H$B© [nadmam{ß H{$ obE Am` H$m _hÀd[yU© Úm{V h°& dV©_mZ
g_` _{ß h]©b Am°a Am`wd}oXH$ CÀ[mXm{ß H$r ]∂T>Vr _mßJ H{$ H$maU Am°fYr`
[m°Ym{ß H$m _hÀd Am°a AoYH$ ]∂T> J`m h°&
hmbm±oH$ Bg j{Ã _{ß H$B© MwZm°oV`m± ^r _m°OyX h¢ O°g{:
1. dZm{ß H$r H$Q>mB©
2. [maß[naH$ kmZ H$m bm{[
3. ]mOma VH$ gro_V [hw±M
4. Am°fYr` [m°Ym{ß H$m AÀ`oYH$ Xm{hZ

BZ g_Ò`mAm{ß H{$ g_mYmZ H{$ obE AmdÌ`H$ h° oH$ AmoXdmgr
g_wXm`m{ß H{$ [maß[naH$ kmZ H$m gßajU oH$`m OmE Am°a C›h{ß AmoW©H$ odH$mg
H$r _wª`Ymam g{ Om{∂S>m OmE&

`oX CoMV ZroV`m± Am°a H$m`©H´$_ bmJy oH$E OmE± Vm{ Am°fYr` [m°Ym{ß
H{$ _m‹`_ g{ AmoXdmgr j{Ãm{ß _{ß gVV odH$mg H$m{ ]∂T>mdm oX`m Om gH$Vm
h°&

AmoXdmgr g_wXm`m{ß H$m Am°fYr` kmZ AÀ`ßV _hÀd[yU© gmßÒH•$oVH$
Am°a d°kmoZH$ Yam{ha h°& `h kmZ Z H{$db ÒdmÒœ` gßajU _{ß ghm`H$ h°
]oÎH$ ÒWmZr` AW©Ï`dÒWm H{$ odH$mg _{ß ^r _hÀd[yU© ^yo_H$m oZ^mVm

h°&
`oX Bg kmZ H$m ghr gßajU Am°a d°kmoZH$ C[`m{J oH$`m OmE Vm{ `h:$
1. J´m_rU Am°a AmoXdmgr AW©Ï`dÒWm H$m{ _O]yV H$a gH$Vm h°
2. Am°fYr` C⁄m{J H$m{ ]∂T>mdm X{ gH$Vm h°
3. ‡mH•$oVH$ gßgmYZm{ß H{$ gßajU _{ß ghm`H$ hm{ gH$Vm h°
BgobE AmdÌ`H$ h° oH$ AmoXdmgr g_wXm`m{ß H{$ [maß[naH$ kmZ H$m gÂ_mZ
oH$`m OmE Am°a C›h{ß AmoW©H$ odH$mg H$r _wª`Ymam g{ Om{∂S>m OmE&
oQ>fl[Ur - oQ>fl[Ur - oQ>fl[Ur - oQ>fl[Ur - oQ>fl[Ur - Bg em{Y-‡]ßY H{$ _m‹`_ g{ `h Ò[ÓQ> hm{Vm h° oH$ AmoXdmgr
g_wXm`m{ß H$m Am°fYr` kmZ Z H{$db gmßÒH•$oVH$ Yam{ha h° ]oÎH$ ^odÓ`
H$r ÒdmÒœ` ‡Umbr Am°a AW©Ï`dÒWm H{$ obE ^r AÀ`ßV _hÀd[yU© h°&
gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-gßX^© J´ßW gyMr ï-
1. WHO (World Health Organization). Traditional

Medicine Strategy.
2. Ministry of AYUSH, Government of India.
3. Gadgil, M. & Guha, R. (1995). Ecology and Equity.
4. Jain, S.K. (1991). Dictionary of Indian Folk Medicine.
5. National Medicinal Plants Board (NMPB) Report
6. Gadgil, M., & Guha, R. (1995). Ecology and Equity:

The Use and Abuse of Nature in Contemporary India.
New Delhi: Oxford University Press.

7. Jain, S. K. (1991). Dictionary of Indian Folk Medicine
and Ethnobotany. New Delhi: Deep Publications.

8. Ministry of AYUSH. (2018). National Policy on Medicinal
Plants. Government of India.

9. National Medicinal Plants Board. (2020). Medicinal
Plants Statistics and Report. New Delhi: Government
of India.

10. World Health Organization. (2013). WHO Traditional
Medicine Strategy. Geneva: WHO Press.

11. Gadgil, Madhav, and Ramachandra Guha. Ecology and
Equity. Oxford University Press, 1995.

12. Jain, S. K. Dictionary of Indian Folk Medicine and
Ethnobotany. Deep Publications, 1991.

13. Ministry of AYUSH. National Policy on Medicinal Plants.
Government of India, 2018.

14. National Medicinal Plants Board. Medicinal Plants
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15. World Health Organization. Traditional Medicine
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amZrI{V H{$ ‡_wI [ ©̀Q>Z ÒWb Edß Xe©Zr` ÒWb
(amZr H$m _°XmZ) H$m [na—Ì`

S>m∞. b˙_r X{dr*

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - CŒmamI�S> H{$ AÎ_m{∂S>m oOb{ _{ß g_w– Vb g{ 1,869 _rQ>a H$r D∞$MmB© [a oÒWV amZrI{V oOgH$m AW© amZr H$m I{V h°& amZrI{V A[Zr
‡mH•$oVH$ gm°›X`© H{$ obE _Z_m{hH$ h° `hm± [a emßV Am°a Iy]gyaV hrb ÒQ{>eZ h¢& amZrI{V X{d^yo_ h¢& `hm± [a ‡mMrZ g_` _{ß X{d V[Ò`m H$aZ{ h{Vw
AmV{ W{& X{dXma Edß Mr∂S> H{$ OßJbm{ß g{ oKam `h eha ^maVr` g{Zm oH$ Hw$_m±D$ Am°a ZmJm a{Or_{›Q> H{$ _wª`mb` H{$ Zm_ g{ OmZm OmVm h°& `hm± [a
gr_mdb H$m _wª`mb` ^r h¢&

‡_wI Xe©Zr` ÒWb O°g{-Mm°]oQ>`m JmS©>Z, Jm{Î\$H$m{g©, ^mby]mßY, Hw$_m±D$ a{oO_{ßQ> g{›Q>a gßJ´hmb`, h{∂S>mImZ _o›Xa, H$mobH$m _o›Xa [`©Q>H$m{ß
H$m _Z _m{h b{V{ h¢&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  amZrI{V Bg [d©Vr` ZJar VH$ AÎ_m{∂S>m Am°a Z°ZrVmb g{
^r AmgmZr g{ [hw∞Mm Om gH$Vm h¢& amZrI{V j{Ã ̂ maV H{$ CŒmamI�∂S> am¡`
H{$ AÎ_m{ß∂S>m oOb{ _{ß oÒWV h¢& Am°a EH$ ‡og’ [d©Vr` [`©Q>Z ÒWb Am°a
Xe©Zr` ÒWb (N>mdZr ZJa ^r) h°& amZrI{V AZ{H$ gw›Xa ÒWb, Mr∂S> H{$
dZ Am°a \$bm{ß H{$ ]mJ h°& Mm°]oQ>`m, Ohm± am¡` gaH$ma H{$ \$bm{ß H{$ ]mJ h°,
`hm± g{ AoYH$ Xyar Zhr h¢ß& `hm± [a Jm{Î\$ H$m{g© ^r ‡og¤ h¢& `hm± EH$
a¡Ow _mJ© ^r h°& Bg_{ Zm{a_ ÒWb g{ ]hwV g_` [hb{ Hw$_m±D$ H{$ EH$ M›X
amOm H$r amZr JwOa ahr Wr& Cg{ `h ÒWmZ BVZm _Zm{a_ bJm oH$ CgZ{
`ht [a A[Zm S{>am S>mb oX`m& Ohm± [a AmO H$b amZrI{V ∑b] h°& Cg
g_` dh EH$ I{V Wm& amZrI{V Zm_ Cgr amZr H{$ I{V H{$ Zm_ [a [∂S>m &
dmÒVd _{ß `h ZJa ohb ÒQ{>eZm{ß H$r amZr h°& Bg ZJa H$r Im{O gd© ‡W_
AßJ´{Om{ Z{ H$r Wr&

* Aog0 ‡m{\{$ga (^yJm{b) amOH$r` ÒZmVH$m{Œma _hmod⁄mb`, amZrI{V (AÎ_m{∂S>m) (CŒmamIßS>) ‰mmaV

EH$—oÓQ> _{ ß amZrI{V j∂{Ã g{ gÂ]o›YV Am∞H$∂S{ >-EH$—oÓQ> _{ ß amZrI{V j∂{Ã g{ gÂ]o›YV Am∞H$∂S{ >-EH$—oÓQ> _{ ß amZrI{V j∂{Ã g{ gÂ]o›YV Am∞H$∂S{ >-EH$—oÓQ> _{ ß amZrI{V j∂{Ã g{ gÂ]o›YV Am∞H$∂S{ >-EH$—oÓQ> _{ ß amZrI{V j∂{Ã g{ gÂ]o›YV Am∞H$∂S{ >-
amZrI{V ZJa H$r ÒWm[Zm - 1869 B©0
j{Ã\$b - 4183 EH$∂S>
Hw$b OZgª`m - 19,049 (ZJa)†
2011 OZJUZm
[wÍ$f - 11,412
Ûr - 7,472
gmjaVm Xa - 95.21 ‡oVeV
^m°Jm{obH$ oÒWoV^m°Jm{obH$ oÒWoV^m°Jm{obH$ oÒWoV^m°Jm{obH$ oÒWoV^m°Jm{obH$ oÒWoV

D±$MmB©D±$MmB©D±$MmB©D±$MmB©D±$MmB© - 1869 _rQ>a (6132 \$rQ>)
Xyar- Xyar- Xyar- Xyar- Xyar- `h Z°ZrVmb g{ bJ^J 59 oH$_r,AÎ_m{∂S>m g{ 45 oH$_r oXÑr g{
341 oH$_r Am°a X{hamXyZ g{ 310 oH$_r Xya h°&
YamVbr` ÒdÍ$[- YamVbr` ÒdÍ$[- YamVbr` ÒdÍ$[- YamVbr` ÒdÍ$[- YamVbr` ÒdÍ$[- Kw_md Xma [hmo∂S>`m±, g_Vb _°XmZm{ß Am°a KZ{X{d Xma
Am°a Mr∂S> H{$ OßJbm{ _{ß oKam hwAm h° `hm± H$r Obdm`w R>�S>r Edß gwhmdZr
ahVr h°&
^m°Jm{obH$ oZX}emßH$ :- ^m°Jm{obH$ oZX}emßH$ :- ^m°Jm{obH$ oZX}emßH$ :- ^m°Jm{obH$ oZX}emßH$ :- ^m°Jm{obH$ oZX}emßH$ :- 29.650 CŒma Ajmße Am°a 79.420 [yd© X{em›Va
h¢&
‡_wI ‡`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- ‡_wI ‡`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- ‡_wI ‡`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- ‡_wI ‡`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- ‡_wI ‡`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- _ZH$m_{Ìda _o›Xa, hZw_mZ
_o›Xa, PybmX{dr _o›Xa, Z°goJ©H$ gw›XaVm, Jm{Î\©$ H$m{g©&
Vm[_mZVm[_mZVm[_mZVm[_mZVm[_mZ :-:-:-:-:- AoYH$V_ Vm[_mZ 270 C g{ 320 †C H{$ ]rM ahVm h¢&
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›`yZV_ Vm[_mZ - goX©`m{ß _{ß 30 C VH$ oJa OmVm h¢&
dfm©dfm©dfm©dfm©dfm© :- :- :- :- :- Am°gVZ 1200 o__r g{ 1500 o__r H{$ ]rM&
eha _{ß g]g{ AoYH$ dfm© OwbmB© Edß AJÒV H{$ _ohZm{ß _{ß _mZgyZ H{$
Xm°amZ XO© H$r OmVr h¢&
^mfm^mfm^mfm^mfm^mfm:-   :-   :-   :-   :-   oh›Xr Edß Hw$_m±D$Zr&

N>mdZr hm{Z{ H{$ H$maU AßJ´{Or ^r ]m{bV{ h¢&
amZrI{V H$r ‡_wI ZoX`m±:- amZrI{V H$r ‡_wI ZoX`m±:- amZrI{V H$r ‡_wI ZoX`m±:- amZrI{V H$r ‡_wI ZoX`m±:- amZrI{V H$r ‡_wI ZoX`m±:- H$m{gr Edß am_JßJm&
‡_wI \$gb{ß:-‡_wI \$gb{ß:-‡_wI \$gb{ß:-‡_wI \$gb{ß:-‡_wI \$gb{ß:-J{ßhy±, _∏$m, YmZ, Om°, Am°a _ßSw>Am (H$m{Xm), ^≈ H$r Xmb,
[maÂ[naH$ Im⁄mfi \$gb{ß CJmB© OmVr h¢& CgH{$ AoVna∫$ Rß>S>r Obdm`w
hm{Z{ H{$ H$maU ̀ hm± g{], AmSy>, Iwß]mZr, Amby]wImam Am°a AIam{Q> O°gr \$b
H$m CÀ[mXZ oH$`m OmVm h¢&
go„O`m±-Amby, Jm{^r, _ybr, H$H$∂S>r, _Q>a, Q>_mQ>a, bm{H$r CJmB© OmVr h¢&
[ew[mbZ :- [ew[mbZ :- [ew[mbZ :- [ew[mbZ :- [ew[mbZ :- amZrI{V Am°a CgH{$ Amg[mg H{$ [hm∂S>r j{Ãm{ß _{ß [ew[mbZ
(AmOrodH$m, Am` Am°a H•$of H$m EH$ _wª` ohÒgm h¢)& `hm± [a _wª` Í$[
g{ Jm` (d–rJm`) ^{∂S>, ]H$ar, _wJr©[mbZ, _ÀÒ` [mbZ ^r oH$`m OmVm
h¢&
IoZO [XmW© :- IoZO [XmW© :- IoZO [XmW© :- IoZO [XmW© :- IoZO [XmW© :- Vm]m±, MyZm, bm{hm, Qß>ΩÒQ>Z, S>m{bm{_mBQ>&†
Y_© Edß gßÒH•$oV :- Y_© Edß gßÒH•$oV :- Y_© Edß gßÒH•$oV :- Y_© Edß gßÒH•$oV :- Y_© Edß gßÒH•$oV :- amZrI{V A[Z{ Ymo_©H$ ÒWbm{ß, g_•’, Hw$_m±D$Zr
gßÒH•$oV Am°a emo›V[wU© Am‹`moÀ_H$ _mhm°b H{$ obE OmZm OmVm h¢& amZrI{V
_{ß _wª`È[ g{ oh›Xw Y_© H{$ AZw`m`r ahV{ h¢& [a›Vw g^r Y_m} H{$ bm{J
o_b-OwbH$a ahV{ h¢& amZrI{V H$r gßÒH•$oV Edß [aÂ[am _{ß Hw$_m±D$Zr PbH$
o_bVr h¢& Vm{ `hm±H{$ bm{H$JrV, Z•À`m{ß Am°a ImZ-[mZ _{ß oXIVr h¢&
1. ^mfm&
2. À`m°hma&
3. bm{H$H$bm Edß gßJrV&
4. hÒVoeÎ[ Am°a [hZmD$&
5. E{oVhmogH$ Edß gmßÒH•$oVH$ _hÀd&
Y_©/OmoV`m{ ß H$m oddaU :-Y_©/OmoV`m{ ß H$m oddaU :-Y_©/OmoV`m{ ß H$m oddaU :-Y_©/OmoV`m{ ß H$m oddaU :-Y_©/OmoV`m{ ß H$m oddaU :-
(2011 _{ß OZgßª`m H{$ Y_© AmYmnaV OZJUZm H{$ Am±H$∂S{ >)(2011 _{ß OZgßª`m H{$ Y_© AmYmnaV OZJUZm H{$ Am±H$∂S{ >)(2011 _{ß OZgßª`m H{$ Y_© AmYmnaV OZJUZm H{$ Am±H$∂S{ >)(2011 _{ß OZgßª`m H{$ Y_© AmYmnaV OZJUZm H{$ Am±H$∂S{ >)(2011 _{ß OZgßª`m H{$ Y_© AmYmnaV OZJUZm H{$ Am±H$∂S{ >)
H´$.H´$.H´$.H´$.H´$. Y_©OmoV H$m Zm_Y_©OmoV H$m Zm_Y_©OmoV H$m Zm_Y_©OmoV H$m Zm_Y_©OmoV H$m Zm_ ‡oVeV‡oVeV‡oVeV‡oVeV‡oVeV
1.1.1.1.1. oh›Xw 85.11
2.2.2.2.2. _woÒb_ 14.00
33333. ogI, B©gmB©, ]m°’ 01.00 g{ H$_

Hw$b `m{JHw$b `m{JHw$b `m{JHw$b `m{JHw$b `m{J 100.00100.00100.00100.00100.00
Úm{V :-Úm{V :-Úm{V :-Úm{V :-Úm{V :-
1. CŒmamIßS> g_J´ A‹``Z&
2. Z{Q> ¤mam ‡m· AmßH$∂S{>&†
3. gmßoª`H$r` [oÃH$m CŒmamI�S>&†††

‡mH•$oVH$ dZÒ[oV :- ‡mH•$oVH$ dZÒ[oV :- ‡mH•$oVH$ dZÒ[oV :- ‡mH•$oVH$ dZÒ[oV :- ‡mH•$oVH$ dZÒ[oV :- `h j{Ã Mr∂S>, ]mßO Am°a X{dXma H{$ gKZ OßJbm{ß
g{ Am¿N>moXV h¢&
o_o≈>`m± :- o_o≈>`m± :- o_o≈>`m± :- o_o≈>`m± :- o_o≈>`m± :- amZrI{V H{$ [d©Vr` Am°a [hm∂S>r j{Ãm{ _{ß _wª` Í$[ g{ VrZ
‡H$ma H$r o_o≈>`m± [mB© OmVr h¢&
1. [d©Vr` dZ o_≈>r&
2. π$mQ©>OmBQ> o_≈>r&
3. Obm{∂T> o_≈>r&
[nadhZ H{$ gmYZ :- [nadhZ H{$ gmYZ :- [nadhZ H{$ gmYZ :- [nadhZ H{$ gmYZ :- [nadhZ H{$ gmYZ :- amZrI{V [hw±MZ{ h{Vw Edß Ky_Z{ H{$ obE g∂S>H$ [nadhZ
hr _wª` gmYZ h¢& _wª` gmYZm{ß H{$ Í$[ _{ß oZOr Q°>∑gr& H°$], CŒmamI�S>
[nadhZ oZJ_ (UTC) H$r ]g{ß Am°a H$ma emo_b h¢&
amZrI{V H{$ ‡_wI [`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- amZrI{V H{$ ‡_wI [`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- amZrI{V H{$ ‡_wI [`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- amZrI{V H{$ ‡_wI [`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- amZrI{V H{$ ‡_wI [`©Q>Z ÒWb Edß Xe©Zr` ÒWb :- CŒmamI�S> H{$
Hw$_m±D$ j{Ã _{ß oÒWV amZrI{V EH$ ]{hX Iy]gyaV ohb ÒQ{>eZ h¢& `hm± H{$
‡_wI [`©Q>Z ÒWbm{ß _{ß Mm{]oQ>`m JmS©>Z, Pybm X{dr _o›Xa, C[V Jm{Î\$
H$m{g© Am°a ^mby S°>_ emo_b h¢&
1.1.1.1.1. Pybm X{dr _o›Xa :- Pybm X{dr _o›Xa :- Pybm X{dr _o›Xa :- Pybm X{dr _o›Xa :- Pybm X{dr _o›Xa :- `h _o›Xa bJ^J 700 gmb [wamZm `h
_o›Xa _m± XwJm© X{dr H$m h¢& `hm± [a _fiV [yar hm{Z{ H{$ ]mX ^∫$ KßoQ>`m±
]m∞YV{ h¢& `hm± [a ^∫$OZ AoYH$ _mÃm _{ß AmV{ h¢&

2.2.2.2.2. Mm°]oQ>`m JmS©>Z :- Mm°]oQ>`m JmS©>Z :- Mm°]oQ>`m JmS©>Z :- Mm°]oQ>`m JmS©>Z :- Mm°]oQ>`m JmS©>Z :- Mm°]oQ>`m JmS©>Z `h ÒWmZ g{], AmSy>. Am°a
Iw]mZr H{$ odemb ]mJm{ H{$ obE ‡MobV h¢& ̀ hm± g{ Z›Xm X{dr Am°a oÃeyb
Mm{oQ>`m{ß H$m emZXma ZOmam X{IZ{ H$m{ o_bVm h¢& [`©Q>H$ ¡`mXm _mÃm _{ß
AmV{ h¢& _m°g_ gwhmZm Edß ‡mH•$oVH$ gm°›X`© ÒWb h¢&
3.3.3.3.3. ^mby S°>_ :- ^mby S°>_ :- ^mby S°>_ :- ^mby S°>_ :- ^mby S°>_ :- Mm°]oQ>`m JmS©>Z H{$ [mg `h N>m{Q>m Am°a emßV H•$oÃ_
Obme` h¢& Om{ AßJ´{Om{ ¤mam 1903 _{ß ]Zm`m J`m Wm& oOg_{ß ^odÓ` H{$
obE Ob gßajU oH$`m OmVm h¢&
4.4.4.4.4. amZrPrb :- amZrPrb :- amZrPrb :- amZrPrb :- amZrPrb :- N>mdZr ]m{S©> ¤mam Ob gßajU H{$ obE ]ZmB© JB© h¢ ̀ h
H•$oÃ_ Prb h¢ Ohm± [a ]m{oQß>J H$r OmVr h¢& [mg hr \$m{Q>m{J´m\$r H$aZ{ h{Vw
JmS©>Z ^r ]Zm h¢&
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5.5.5.5.5. h°∂S>mImZ ]m]mOr _o›Xa :- h°∂S>mImZ ]m]mOr _o›Xa :- h°∂S>mImZ ]m]mOr _o›Xa :- h°∂S>mImZ ]m]mOr _o›Xa :- h°∂S>mImZ ]m]mOr _o›Xa :- `h _o›Xa ^JdmZ oed H$m{ g_o[©V
Aml_ ]Zm h¢& em›V ÒWmZ [a h¢ `hm± [a odX{er ]hwV AmV{ h¢ h°∂S>mImZ
_o›Xa _{ß hm∞oÒ[Q>b ]Z{ h¢ oOg_{ß X{e-odX{e g{ Ï`o∫$ A[Zm Am∞ZbmB©Z
aoOÒQ≠>{eZ H$amZ{ H{$ ]mX A[Zm BbmO H$amZ{ Edß W{a{[r, `m{J H$aZ{ h{Vw
AmV{ h¢& ^m{OZ H$r Ï`dÒWm S>m∞∑Q>a H{$ [am_e© [a Xr OmVr h¢& Ï`dÒWm
]Z{ Aml_ _{ß ahZ{ Edß ImZ{ H$r hm{Vr h¢&

6.6.6.6.6. Amoe`mZm [mH©$ :- Amoe`mZm [mH©$ :- Amoe`mZm [mH©$ :- Amoe`mZm [mH©$ :- Amoe`mZm [mH©$ :- `h amZrI{V _{ß gXa ]mOma H{$ [mg h¢ oOg_{ß
AZ{H$ ‡H$ma H{$ aßJ-o]aßJ{ \$„]ma{, Oybm±oOH$b [mH©$, h]©b JmS©>Z Am°a
oh_mb` H{$ ZOma{ß X{IZ{ h{Vw Ï`y-[m∞BßQ> ]Z{ h¢& BgH$m ‡d{e ewÎH$ _mÃ 5
Í$ h¢& _Zm{a_ —Ì` X{I{ OmV h¢&†
7.7.7.7.7. Hw$_m±D$ a{oO_{ßQ> g{›Q>a gßJ´hmb` :- Hw$_m±D$ a{oO_{ßQ> g{›Q>a gßJ´hmb` :- Hw$_m±D$ a{oO_{ßQ> g{›Q>a gßJ´hmb` :- Hw$_m±D$ a{oO_{ßQ> g{›Q>a gßJ´hmb` :- Hw$_m±D$ a{oO_{ßQ> g{›Q>a gßJ´hmb` :- KRC Musium ^r H$hm
J`m h¢& ̀ h E{oVhmogH$ Edß BoVhmg ‡{o_`m{ß H{$ obE ]hwV hr ]{hVarZ ÒWb
h¢ Ohm± Hw$_m±D$ Am°a J∂T>dmb a{oO_{ßQ> H{$ BoVhmg Am°a AÛ-eÛm{ß H$m{
‡Xoe©V oH$`m J`m h¢&††††††
8.8.8.8.8. C[V Am°a H$mobH$m-C[V Am°a H$mobH$m-C[V Am°a H$mobH$m-C[V Am°a H$mobH$m-C[V Am°a H$mobH$m-amZrI{V g{ bJ^J 6 oH$_r H$r Xyar [a oÒWV
h¢& Xm{ ]{hX em›V Am°a gwaÂ` Jm∞d h¢ C[V A[Z{ emZXma Am_r© Jm{Î\$
H$m{g© Am°a AmH$f©U ZJam{ß H{$ obE OmZm OmVm h°& dhr H$mobH$m Jm∞d A[Z{
‡og’ 500 gmb [wamZ{ X{dr _o›Xa H{$ H$maU [`©Q>H$m{ß Am°a l’mbwAm{ß H{$

]rM Vmb_{b ]Zm`{ h¢& `hm± g{ ]\©$ g{ ∂T>H{$ oh_mb` H$r Mm{oQ>`m{ß Am°a KZ{
Mr∂S> Am°a X{dXma H{$ OßJbm{ H$m _Z_m{hH$ ZOmam oXIVm h°&

_m± H$mobH$m _o›Xa ÒWmZr` Hw$_m±D$ a{Or_{ßQ> H{$ OdmZm{ß H{$ ]rM ]{hX
[odÃ _mZm OmVm h¢&
9.9.9.9.9. _ZH$m_{Ìda _o›Xa- _ZH$m_{Ìda _o›Xa- _ZH$m_{Ìda _o›Xa- _ZH$m_{Ìda _o›Xa- _ZH$m_{Ìda _o›Xa- Bg _o›Xa H$r ÒWm[Zm Hw$_m±D$ a{Or_{ßQ> ¤mam
ÒWmo[V oH$`m J`m h° Am°a `h ^JdmZ oedOr H$m _o›Xa _Zm{H$m_Zm
]Zm h°& `h _o›Xa _wª` eha _{ß ]Zm h°&
oZÓH$f ©-oZÓH$f ©-oZÓH$f ©-oZÓH$f ©-oZÓH$f ©-amZrI{V ‡mH•$oVH$ gw›XaVm, g_∂•’ g°›` BoVhmg Am°a
Am‹`moÀ_H$, E{oVhmogH$ ÒWb, emo›V H$m AZyR>m gßJ_ h°& `hm∞ ‡_wI
[`©Q>H$ ÒWb Edß Xe©Zr` ÒWb, O°g{- ‡mMrZ _o›Xa, Jm{Î\$H$m{g©,
gßJ´hmb` _Z_m{hH$ ]JrM{ [`©Q>H$m{ß H$m{ EH$ `mXJma AZw^d ‡XmZ H$aV{
h°&

g›X^© J´›W gyMr:-g›X^© J´›W gyMr:-g›X^© J´›W gyMr:-g›X^© J´›W gyMr:-g›X^© J´›W gyMr:-
1. CŒmamI�S> gm_m›` kmZ
2. CŒmamI�S> H$m ^yJmm{b - amO{e Zm°oQ>`mb Or Eßd Mm°oZ`mb Or
3. CŒmamI�S> g_J´ A‹``Z
4. gmßoª`H$r` [oÃH$m CŒmamI�S>
5. CŒmamI�S> g_J´ kmZ H$m{f- S>m∞. amO{›X ´‡gmX ]bm{∂T>r
6. CŒmamI�S> _{ß [`©Q>Z H{$ ZE ojoVO- S>m∞. hna_m{hZ
7. CŒmamI�S> H$r Im{O- S>m∞. Ama0 [r0 ‹`mZr
8. CŒmamI�S> H$m ^yJm{b- S>m∞. S>r0 S>r0 _°R>mUr, S>m∞. Jm`Ãr ‡gmX
9. oh_mb` Xe©Z- S>m∞. H•$ÓU Zmam`U Jm{gmB©
10. [`©Q>Z Eßd `mÃm H{$ og’m›V- S>m∞. OJ_m{hZ ogh±
11. h_mam CŒmamI�S>- S>m∞. H{$0 gr0 [wam{ohV
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Abstract: The growth of digital platforms has transformed consumer access to products and services, contributing to
the expansion of the sharing economy. This pilot study evaluates the preliminary reliability of a structured instrument
designed to measure consumer acceptance and patronage across sharing-economy categories, including shared
mobility, peer-to-peer accommodation, rental clothing, and rental furniture. Data were collected from 51 respondents
using a seven-point Likert scale. The study examined five constructs: consumer acceptance, perceived value,
convenience, trust and safety, and customer patronage. Cronbach’s alpha values ranged from 0.897 to 0.970, indicating
strong internal consistency. The findings provide preliminary support for the reliability of the instrument and its use in
the main study. However, the small convenience-based sample limits generalizability. Further validation with a larger
and more diverse sample is recommended.
Keywords:  Sharing Economy, Consumer Acceptance, Customer Patronage, Perceived Value, Convenience, Trust.
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Introduction -  Digitalisation has transformed consumer
behaviour by enabling access to products and services
through technology-based platforms rather than relying
solely on ownership. This transformation has contributed
to the growth of the sharing economy across sectors such
as shared mobility, peer-to-peer accommodation, rental
clothing and rental furniture. Digital platforms facilitate
collaborative consumption by connecting consumers with
products and services in flexible and accessible ways
(Hamari et al., 2016).

Consumer participation in the sharing economy is
influenced by factors such as perceived value, convenience,
trust and safety, and consumer acceptance. Perceived value
reflects the benefits consumers receive in relation to the
costs involved (Sweeney & Soutar, 2001), while
convenience is associated with ease of access, flexibility
and time savings. Trust is particularly important in platform-
based and peer-to-peer transactions, where consumers
often interact with unfamiliar service providers or shared
resources (Hawlitschek et al., 2016). Research also
indicates that satisfaction and perceived benefits can
influence consumers’ willingness to use sharing services
again (Möhlmann, 2015).

Before conducting large-scale research, it is important
to establish that the research instrument is clear, reliable
and suitable for the target respondents. Therefore, the
present study undertakes a pilot assessment of a structured
questionnaire developed to measure consumer acceptance

and patronage in the sharing economy. The study examines
five dimensions—consumer acceptance, perceived value,
convenience, trust and safety, and customer patronage—
with a focus on preliminary reliability and descriptive
findings. The results provide an initial basis for refining and
validating the instrument for the subsequent main study.
Literature Review
The sharing economy has changed traditional consumption
by enabling consumers to access products and services
through digital platforms rather than relying exclusively on
ownership. Previous studies indicate that economic
benefits, convenience, sustainability and personal values
influence participation in collaborative consumption (Hamari
et al., 2016; Piscicelli et al., 2015). Similarly, access-based
consumption allows consumers to use products and
services temporarily without owning them (Bardhi &
Eckhardt, 2012).

Perceived value and convenience are important
determinants of consumer participation. Consumers
consider affordability, flexibility, accessibility and the benefits
received in relation to the costs involved (Sweeney & Soutar,
2001). Technology-enabled platforms can further improve
convenience through easy booking, accessibility and flexible
usage, while perceived usefulness and ease of use
contribute to consumer acceptance (Davis, 1989;
Venkatesh et al., 2003).

Trust and reputation are especially important in peer-
to-peer transactions, where consumers may interact with
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unfamiliar providers. Ert et al. (2016) found that trust and
reputation influence consumer decisions on Airbnb, while
Hawlitschek et al. (2016) highlighted trust in platforms,
providers and users as important determinants of sharing-
economy participation.

Consumer acceptance and patronage are influenced
by satisfaction, perceived benefits and previous usage
experiences. Möhlmann (2015) found that satisfaction
affects the likelihood of using sharing-economy services
again. Tussyadiah and Pesonen (2016) also highlighted the
influence of peer-to-peer accommodation on consumer
travel behaviour. From a broader marketing perspective,
Eckhardt et al. (2019) noted that the sharing economy has
created new forms of interaction between consumers,
platforms and service providers.

Overall, the literature indicates that perceived value,
convenience, trust, acceptance and patronage are important
dimensions of sharing-economy consumption. However,
relatively limited research has examined these factors
through a common measurement instrument across
different categories such as shared mobility,
accommodation, rental clothing and rental furniture. The
present pilot study addresses this gap by assessing the
preliminary reliability of an instrument covering consumer
acceptance, perceived value, convenience, trust and safety,
and customer patronage.
Objectives of the Pilot S tudy:  The pilot study was
undertaken to evaluate the preliminary suitability of the
research instrument. The specific objectives were:
1. To assess the clarity and suitability of the questionnaire

for the intended respondents.
2. To evaluate the internal consistency of the

measurement items using Cronbach’s alpha.
3. To identify and address any unclear, confusing, or

ambiguous items in the questionnaire.
4. To assess the readiness of the instrument for use in

the main data-collection phase.
These objectives were formulated to ensure that the
questionnaire was appropriate, consistent, and adequately
structured before proceeding with the full-scale study.
Conceptual Basis of the Measurement Instrument: The
pilot questionnaire was structured around five key
constructs relevant to understanding consumer responses
to sharing-economy products and services: Consumer
Accept ance, Perceived V alue, Convenience, T rust and
Safety, and Customer Patronage . These dimensions were
selected to capture both the consumer’s initial orientation
towards sharing-economy offerings and the factors that may
contribute to continued use. The research presentation
identifies these constructs as the major dimensions included
in the pilot instrument.
Consumer Accept ance: Consumer acceptance represents
the extent to which individuals are receptive to using
sharing-economy products and services. It reflects
consumers’ willingness to consider an access-based

alternative to conventional ownership and their positive
orientation towards digitally enabled sharing platforms.

In the context of the present study, acceptance is
considered an important preliminary stage in consumer
participation. A consumer may become interested in a
sharing-economy service because it offers an alternative
way of obtaining transportation, accommodation, clothing,
furniture, or other resources. Acceptance therefore reflects
the consumer’s openness towards this form of consumption
and willingness to engage with the service.
Perceived V alue: Perceived value refers to the consumer’s
overall evaluation of the benefits obtained from a sharing-
economy service in relation to the costs or sacrifices
involved. In this context, value is not limited to monetary
savings. Consumers may also consider the quality of the
service, flexibility, variety, usefulness, and benefits obtained
through temporary access.

For sharing-economy services, perceived value can
therefore arise when consumers believe that accessing a
product or service provides greater overall benefits than
purchasing or owning it. A positive perception of value may
contribute to favourable attitudes towards the platform and
encourage continued use.
Convenience: Convenience refers to the extent to which
a sharing-economy service makes consumption easier,
quicker, and less demanding for the consumer. Digital
platforms can simplify several stages of the consumption
process, including searching, comparing alternatives,
booking, making payments, accessing services, and
cancelling or modifying reservations.

Convenience is particularly relevant to sharing-
economy platforms because consumers often seek flexible
solutions that reduce the time and effort associated with
conventional purchasing or ownership. A convenient service
experience may therefore strengthen consumers’
willingness to use and reuse sharing-economy services.
Trust and Safety: Trust and safety represent consumers’
confidence in the platform, service provider, product or
transaction process. This construct is particularly relevant
to the sharing economy because transactions may involve
unfamiliar individuals, peer providers, digital payments, and
reliance on information supplied through online platforms.

Consumers may therefore consider factors such as
platform credibility, safety measures, reviews and ratings,
transparency, secure payment systems, and mechanisms
for handling complaints. A greater sense of trust and security
can reduce uncertainty and perceived risk, thereby creating
a more favourable environment for participation in sharing-
economy services.
Customer Patronage: Customer patronage represents the
consumer’s intention to continue using sharing-economy
products or services and to recommend them to others.
While acceptance reflects the consumer’s initial openness
towards the sharing-economy concept, patronage focuses
more strongly on continued engagement.
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Patronage may be influenced by the consumer’s overall
experience with the service, particularly the value received,
convenience, reliability, trust, and perceived quality. A
consumer who is satisfied with these aspects may be more
willing to reuse the service and recommend it to family,
friends, or other potential users.

Thus, the five constructs together provide a preliminary
framework for examining consumer responses to sharing-
economy offerings. The pilot study primarily assesses
whether these dimensions can be measured consistently
through the proposed questionnaire before the instrument
is applied to the larger sample.
Research Methodology: The pilot study was undertaken
as an initial methodological step to evaluate the research
instrument before proceeding with the main study. The
methodology focused on assessing the suitability of the
questionnaire, understanding respondents’ responses to the
measurement items, and examining the internal consistency
of the proposed constructs.
Research Design: A quantit ative pilot-study design  was
adopted for the present investigation. The pilot was primarily
intended to assess the performance of the questionnaire
rather than to test the proposed relationships among
variables or draw conclusions about the larger consumer
population.

The pilot stage provided an opportunity to examine
whether the questionnaire was appropriately structured and
whether the items used to measure consumer acceptance,
perceived value, convenience, trust and safety, and
customer patronage demonstrated satisfactory consistency.
The findings were subsequently used to determine the
suitability of the instrument for the main phase of the
research.
Target Respondent s: The study targeted respondents who
were familiar with sharing-economy products and services.
The scope included individuals having awareness or
experience with different categories of sharing-economy
offerings, namely shared mobility, peer-to-peer
accommodation, rental clothing, and rental furniture.

The inclusion of respondents familiar with different
categories was intended to provide an initial assessment
of whether the questionnaire could capture common
consumer perceptions across varied sharing-economy
contexts.
Sample and Sampling Approach: The pilot study
consisted of 51 respondents. The sample was selected for
the purpose of preliminary testing of the research
instrument. The presentation also indicates that responses
were collected through both online and offline modes, with
five respondents participating offline.

Given the relatively small size and pilot nature of the
sample, the findings are intended to provide preliminary
methodological evidence rather than statistically
representative estimates of the broader population.
Accordingly, the results are not intended for population-level

generalisation.
Data Collection Instrument: Primary data were collected
using a structured questionnaire developed around the
major constructs of the study. A seven-point Likert scale
was employed to record respondents’ level of agreement
with the statements included in the questionnaire.
The questionnaire covered five princip al dimensions:
Consumer Acceptance, Perceived Value, Convenience,
Trust and Safety, and Customer Patronage

The use of a seven-point scale provided respondents
with a broader range of response options and enabled the
study to capture variations in their perceptions towards
sharing-economy products and services.
Data Analysis: The pilot data were analysed using
descriptive st atistics and reliability analysis . Mean
scores and standard deviations were examined to
understand the general pattern and variation in respondents’
responses to the measured constructs.
Cronbach’ s alpha  was employed to assess the internal
consistency of the items associated with each construct.
The reliability assessment was undertaken to determine
whether the items intended to measure a particular
construct showed an acceptable level of consistency.

The pilot presentation reports that all major constructs
achieved satisfactory reliability, with Cronbach’s alpha
values ranging from 0.897 to 0.970 .

The analysis therefore served two purposes: first, to
provide preliminary descriptive evidence regarding
consumer responses; and second, to assess whether the
questionnaire demonstrated sufficient internal consistency
to proceed to the larger data-collection phase.
Reliability Assessment:  Reliability assessment is an
important component of the pilot study as it provides an
initial indication of the internal consistency of the
measurement items used to represent the respective
constructs. In the present study, Cronbach’ s Alpha  was
employed to assess the extent to which the items within
each construct demonstrated consistency in their
responses.As a general guideline, a Cronbach’s Alpha
coefficient of 0.70 or above  is considered indicative of
acceptable internal consistency, while higher values suggest
stronger consistency among the measurement items.
Table 1. Internal Consistency of the Major Construct s
 Construct Cronbach’ s Alpha
 Consumer Acceptance 0.927
 Perceived Value 0.925
 Convenience 0.897
 Trust & Safety 0.918
 Customer Patronage 0.97
The results demonstrate a high level of internal consistency
across all five constructs examined in the pilot study.
Customer Patronage  recorded the highest Cronbach’s
Alpha coefficient (α = 0.970), indicating a very high degree
of consistency among its measurement items. This was
followed by Consumer Accept ance (α = 0.927), Perceived
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Value (α = 0.925), and Trust & Safety ( α = 0.918), all of
which demonstrate excellent internal consistency.
Convenience ( α = 0.897) also recorded a high reliability
coefficient, indicating strong consistency among its
constituent items.

Overall, the reliability results provide preliminary
evidence that the measurement items used for the five
constructs are sufficiently consistent for further
investigation. Accordingly, the items were retained for
subsequent large-scale data collection.
Descriptive Findings:  The descriptive analysis of the pilot
responses indicates an overall favourable perception of the
major constructs examined in the study. The findings
provide an initial understanding of how respondents
perceived consumer acceptance, perceived value,
convenience, trust and safety, and customer patronage in
the context of sharing-economy products and services.
Table 2. Descriptive Summary of Pilot Responses
 Construct Range of Item- SD Range

level Mean
 Trust & Safety 5.5–6.2 0.80–1.40
 Consumer Acceptance 5.0–5.8 0.90–1.50
 Perceived Value 5.5–6.3 0.80–1.30
 Convenience 5.8–6.5 0.70–1.20
 Customer Patronage 5.4–6.1 0.80–1.40
The descriptive findings indicate generally favourable
responses across all five constructs, with item-level mean
ranges exceeding the midpoint of the seven-point scale.
Convenience recorded the highest item-level mean range
(5.8–6.5), while Consumer Acceptance showed the
comparatively lowest range (5.0–5.8) and greater variability
in responses (SD = 0.90–1.50). The results provide a
preliminary overview of respondents’ perceptions and are
intended primarily to support assessment of the instrument
rather than to draw conclusions about the wider sharing-
economy consumer population.
Discussion:  The pilot study provides preliminary support
for the reliability and suitability of the proposed
measurement instrument. All five constructs recorded
Cronbach’s alpha values above 0.70, indicating satisfactory
internal consistency.

Convenience recorded the highest item-level mean
range, suggesting that respondents generally viewed the
ease, accessibility and time-saving aspects of sharing-
economy services favourably. However, this finding should
not be interpreted as evidence that convenience is the
strongest predictor of acceptance or patronage, as such
relationships require testing in the main study. Trust and
Safety and Customer Patronage also received favourable
responses, although the latter reflects reported intentions
rather than established repeated behaviour.

Overall, the pilot findings support the continuation of
the questionnaire into the main study. No measurement
items were removed at the pilot stage. Further validation
using the larger sample will be required to establish the

final factor structure and examine relationships among the
constructs.
Implications of the Pilot S tudy:  The pilot study provides
preliminary evidence of satisfactory internal consistency
among the questionnaire items. It also demonstrates the
importance of pilot testing before undertaking large-scale
data collection. The results provide a basis for further
assessment of the instrument through factor analysis and
evaluation of convergent and discriminant validity in the
main study.

The preliminary findings indicate that convenience,
perceived value, trust, and service reliability  are
important areas for sharing-economy platforms to consider.
Managers may focus on simplifying booking and payment,
providing transparent information and reviews,
strengthening safety measures, ensuring reliable service,
communicating value beyond price, and offering flexible
cancellation options.These implications should be further
validated through the main study.

The pilot provides a foundation for the subsequent
investigation of consumer acceptance and patronage
across different demographic groups, sharing-economy
categories, and consumer characteristics. The main study
can further examine whether perceived value, convenience,
trust, and other identified dimensions significantly influence
consumer acceptance and patronage.
Limit ations:  The pilot study has certain limitations that
should be considered while interpreting its findings. The
sample was limited to 51 respondent s, which restricts the
generalisability of the results to the wider population of
sharing-economy consumers. The use of convenience-
based participation may also have introduced sampling bias.
Further, respondents were familiar with different sharing-
economy categories, including shared mobility, peer-to-peer
accommodation, rental clothing, and rental furniture, which
may differ in terms of usage patterns, perceived risks, and
consumption contexts. Since the study relied on self-
reported responses, the findings may not necessarily reflect
actual future behaviour. Finally, although Cronbach’s Alpha
indicates internal consistency, it does not independently
establish construct validity. Therefore, the larger study
should undertake further psychometric assessment through
appropriate factor analysis and validity testing.
Conclusion:  The pilot study assessed the preliminary
reliability of a questionnaire measuring consumer
acceptance and patronage in the sharing economy. Data
from 51 respondents using a seven-point Likert scale
covered five constructs: acceptance, perceived value,
convenience, trust and safety, and patronage. Cronbach’s
alpha values ranged from 0.897 to 0.970, indicating strong
internal consistency. Overall, the findings support retaining
the instrument for the main study, subject to validation with
a larger and more diverse sample.
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Abstract: Osteoarthritis ( OA ) is, honestly, the most common joint disorder worldwide, and right now pharmacological
care depends quite a lot on non-steroidal anti-inflammatory drugs (NSAIDs), which come with GI, renal and
cardiovascular risks that are very well known especially when they are taken for a long time. Because of that, researchers
have shown renewed interest in medicinal plants that were used for joint problems in Indian traditional medicine for a
long while. This narrative review tries to bring together what in vitro work says about the anti-osteoarthritic capacity of
six frequently studied Indian medicinal plants: Curcuma longa, Boswelliaserrata, Zingiberofficinale, Withaniasomnifera,
Tinosporacordifolia, and Trigonellafoenum-graecum. A structured search across Scopus, PubMed, and Google Scholar
was done to capture in vitro pharmacological studies. In the material that was reviewed, phytochemicals linked with
these plants tended to reduce pro-inflammatory signals like interleukin-1β, interleukin-6, tumour necrosis factor-alpha
and prostaglandin E2. They also blocked cartilage-wear enzymes such as cyclooxygenase-2, 5-lipoxygenase, and
matrix metalloproteinases, plus in multiple chondrocyte and cartilage-explant setups, they kept cartilage matrix integrity
markers. Still, the mechanistic strength doesn’t look the same across all plants, and only a small number of studies
compare standardized extracts, under basically the same assay conditions. Overall, this review lays out the evidence
as it stands, points to methodological shortcomings, and considers whether these botanicals could be used in translation,
either as add-ons or as an alternative to routine pharmacotherapy for osteoarthritis.
Keywords: Indian medicinal plants, in vitro, anti-inflammatory,osteoarthritis, phytochemicals.

Phytochemical Profiling and Anti-Osteoarthritic
Potential of Selected Indian Medicinal Plants:

An In Vitro Evaluation

Introduction - Walk into any orthopaedic outpatient clinic
on a busy morning, and a good share of the people waiting
will be there for the same reason knees, hips, or hands
that ache more than they used to. Osteoarthritis has quietly
become one of the largest contributors to disability in ageing
populations, too. A 2024 analysis from the Global Burden
of Disease Study 2021 put the worldwide prevalence of
osteoarthritis at roughly 607 million people, and disability-
adjusted life years have kept climbing since 1990.[1] The
knee remains the joint that is most often affected, and the
burden falls disproportionately on women, also on older
adults. [1,2] India, with its large and rapidly ageing
population, is not exempt from this trend. Joint pain also
ranks among the most frequent complaints seen in both
allopathic and Ayurvedic clinical practice.

At the tissue level, osteoarthritis is no longer viewed
just as “wear and tear” not even close. Cartilage breakdown
is now considered an active inflammatory process, and not
only passive degeneration. Inflammatory mediators,
including pro-inflammatory cytokines like interleukin-1β (IL-
1β) and tumour necrosis factor-alpha (TNF-α), can drive
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the release of matrix metalloproteinases (MMPs) and
aggrecanases. Those then degrade collagen, and
proteoglycans in the joint. [3,4] This inflammatory framing
matters because it opens the door to pharmacological
strategies that go beyond pain relief, and instead target the
biochemical drivers behind cartilage loss.

The trouble is that the drugs people most commonly
reach for, non-steroidal anti-inflammatory drugs (NSAIDs),
well they’re kind of a blunt tool. They help, but not without
some kind of price. If you use NSAIDs for a long time it’s
linked with gastric ulceration, and bleeding, also cyclo-
oxygenase-2 (COX-2) selective agents seem to come with
a higher risk of myocardial infarction and stroke.[5] So
clinicians treating older patients (and they are the majority
in the osteoarthritis crowd) end up sort of stuck between
symptom control and drug safety, like juggling two uneven
weights. This push-pull, is exactly why researchers have
kept circling plant derived alternatives, the kind that could
give anti-inflammatory activity but with a gentler side-effect
profile.

India’s traditional pharmacopoeia is, honestly, a pretty
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obvious place to look. Ayurvedic writings mention dozens
of plants for joint pain and swelling, and quite a few of them,
like turmeric, boswellia, ginger, ashwagandha, guduchi, and
fenugreek—these, have gotten serious pharmacological
attention over time. What’s shifted in roughly the last two
decades is that there are now cell-based and tissue-based
in vitro models that let researchers ask a more precise
question than “does this herb help arthritis.” Instead, they
can ask: which specific cytokines, enzymes and signalling
pathways are involved, and in what concentration? This
review pulls together the in vitro evidence for six of the
most heavily studied Indian medicinal plants, with the goal
of giving readers a clear mechanism-level view of what has
actually been shown in the lab, rather than relying on folklore
or anecdote.
Search Methodology: A literature search was conducted
across Scopus PubMed/ MEDLINE, and Google Scholar
for studies published up to 2026. The search terms
combined the common and botanical names of six plants
(Curcuma longa / turmeric Boswelliaserrata / salaiguggul,
Zingiberofficinale / ginger Withaniasomnifera /
ashwagandha, Tinosporacordifolia / guduchi,
Trigonellafoenum-graecum / fenugreek) along with terms
such as “osteoarthritis”, “chondrocyte”, “in vitro”, “anti-
inflammatory”, “cartilage”, and “cytokine”. Studies were
included if they reported an in vitro pharmacological
evaluation like a cell line, primary chondrocyte, cartilage
explant, or an enzyme/protein assay, that related to
osteoarthritis-associated inflammation or cartilage
catabolism. In vivo animal studies and clinical trials were
included only when they were necessary to contextualise
the in vitro findings, and they were clearly marked as such
within the text. Reviews meta-analyses, and epidemiological
reports were also used for background information and
burden-of-disease data. Finally, reference lists from the
retrieved articles were hand searched, for extra relevant
primary studies.
Osteoarthritis: Pathophysiology and the Limit s of
Current Pharmacotherapy: Cartilage inside a healthy joint
stays in like this quiet equilibrium between making new
material and breaking it down. The chondrocytes, the one
cell type that really lives there, keep producing type II
collagen and aggrecan , while at low levels catabolic activity
quietly clears matrix that has seen better days. Osteoarthritis
however tilts that balance. Mechanical loading, ageing, extra
body weight, and any joint injury nudge chondrocytes along
with synovial macrophages to release IL-1β and TNF-α ,
which then promote cyclo-oxygenase-2 (COX-2), inducible
nitric oxide synthase, and a whole cascade of matrix
metalloproteinases, especially MMP-13 and MMP-3, plus
aggrecanases like ADAMTS-5.[3,4,6] The overall outcome
is gradual loss of collagen and proteoglycan, joint space
getting smaller, and the pain plus stiffness that patients
really, actually feel.

In terms of guideline- recommended pharmacotherapy,

most of it leans on oral and topical NSAIDs, sometimes
paired with intra-articular corticosteroids or hyaluronic acid.
NSAIDs work for pain, pretty effectively in the short run,
but the safety picture is not great. Both selective and non-
selective NSAIDs have a higher chance of gastrointestinal
ulceration, and COX-2 inhibitors in particular link to
increased cardiovascular risk, so strong that regulators have
limited their use in people who already have cardiovascular
disease.[5] Since osteoarthritis tends to affect older adults,
who also more often carry cardiovascular comorbidities,
there’s a genuine shortage of safer long-term options for
disease management. It’s that shortage, more than mere
tradition, that has pushed renewed interest in botanical
preparations that can tone down similar inflammatory
pathways without the same organ-system downsides.
Indian Medicinal Plant s Studied for Anti-Osteoarthritic
Potential
Curcuma longa (T urmeric): Turmeric’s active
curcuminoid, curcumin, is probably the most studied
phytochemical across this whole area, and the in vitro
results are accordingly plentiful. In a transcriptomic study
on primary human osteoarthritic chondrocytes, grown from
seventeen patients, curcumin down-regulated more than a
hundred genes tied to the inflammatory response, including
NF-kB1/2, multiple chemokines, and both COX-1 and COX-
2 , while also suppressing MMP-13, MMP-1 , and ADAMTS-
5 expression.[7] The same report also described curcumin
activating the Nrf2 antioxidant pathway, effectively turning
on genes tied to detoxification and cytoprotection within
only six hours after dosing.[7] Earlier work from Mathy-
Hartert and coworkers already suggested that curcumin
curbed pro-inflammatory messenger release, and reduced
MMP-3 production in cultured chondrocytes, which gives
some mechanistic support to what clinical trials were later,
and separately, observing.[8]

That clinical story is still worth saying, just a bit, because
it lines up with the in vitro findings, not really standing off by
itself. Systematic reviews and randomized trials have
described meaningful decreases in knee pain and joint
effusion when using curcumin or Curcuma longa extracts,
and in a few trials the effect size came close to standard
NSAIDs. [9,10,11,12,13] Of course, none of this is proof
that curcumin produces the exact same mechanism seen
in cell culture, but the overlap between what happens in
cells and what happens in patients is, overall, more
reassuring than trusting either type of evidence alone.
Boswelliaserrat a (Indian Frankincense, SalaiGuggul)
Boswellia pharmacology kind of turns around boswellic
acids, it’s a family of pentacyclic triterpenes, where 3-O-
acetyl-11-keto-β-boswellic acid (AKBA) is the one that gets
studied the most. Where NSAIDs are usually redox oriented
in their behavior, boswellic acids work as non-redox
inhibitors of 5-lipoxygenase (5-LOX) , this enzyme is
involved in making pro-inflammatory leukotrienes, and they
don’t just block cyclo-oxygenase in a straight, direct
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way.[14,15] In a test with human blood cells, a standardized
Boswellia extract inhibited 5-LOX with an IC50 of about 43
µg/mL, and it toned down leukotriene B4 plus prostaglandin
E2 production at concentrations that were even lower.[16]
The same extract also shielded SW1353 chondrosarcoma
cells from IL-1β-triggered loss of SOX-9, which is a
transcription factor pretty important for keeping chondrocyte
identity and cartilage matrix production, at doses as low as
1 to 5 µg/mL.[16]

Mechanistically not the same as curcumin, but still sort
of complementary, boswellic acids additionally inhibit human
cathepsin G, a protease associated with cartilage matrix
breakdown, and they suppress NF-kB activation.[17,18] A
transcriptomic check comparing Curcuma longa versus
Boswelliaserrata extracts on the same batch of
osteoarthritic chondrocytes suggested that both treatments
reduced inflammatory and catabolic gene expression, but
through mostly different routes. Curcumin seemed to run
via Nrf2 and arachidonic acid metabolism, while boswelia
leaned more toward Toll-like receptor down-regulation and
autophagy induction, which gives a reasonable biologic logic
for putting the two together.[7]
Zingiberofficinale (Ginger): Ginger’s pungent phenolic
substances—mostly 6-gingerol and its dehydration
byproduct 6-shogaol—have been tried across a wider
spread of in vitro joint tissue models than maybe any other
plant mentioned in this review. A rather thorough 2024
review listed in vitro work involving fibroblast-like
synoviocytes and chondrocytes, and it reported that ginger
extracts and isolated single compounds  consistently
dampened TNF-α, COX-2, and prostaglandin E2 output in
synovial cells from both osteoarthritis and rheumatoid
arthritis people.[19] In one of the papers gathered there,
zingerone suppressed MMP-13 levels in both SW1353 cells
and in explanted pig cartilage, which really pins the
compound to cartilage preserving effects rather than just
symptom easing, pain relief if you will.[19]

Also, when ginger extract was applied to C28I2 human
chondrocytes it lowered reactive oxygen species and lipid
peroxidation triggered by IL-1β, and it also increased the
cells’ own antioxidant enzymes like superoxide dismutase,
glutathione peroxidase, and catalase.[19] Separately, 6-
shogaol decreased nitric oxide, MCP-1, and IL-6 release
from human chondrocyte cultures.[19] Overall, these
observations place ginger in the role of doing multiple things
at once: cytokine downshifting, blocking enzyme activity,
and providing direct antioxidant fortification inside the
chondrocyte itself.
Withaniasomnifera (Ashwagandha): Ashwagandha root
is traditionally prescribed in Ayurveda for joint pain, and its
withanolide rich extracts have been tested directly on human
osteoarthritic cartilage, rather than on immortalized cell
lines, which kind of gives the resulting data a different flavor
all together. Sumantran and colleagues used a validated
explant model of cartilage damage , exposing knee cartilage

taken from osteoarthritis patients to an aqueous root extract,
then measuring nitric oxide and glycosaminoglycan release
as markers of inflammation and matrix breakdown.[20] The
extract significantly reduced nitric oxide release in roughly
half of the patient samples tested, and the authors spell
this out pretty candidly as patient dependent rather than
universal, which honestly is refreshingly rare across this
kind of literature.[20]

That patient-to-patient variability is, on its own, a useful
signal. It implies that whatever mechanism ashwagandha
is driving through, might be tied to the baseline inflammatory
state or to genetic factors that shift from one person to
another. It is a nuance that is easy to lose when studies
report only group averages. It also helps explain why in
vitro explant models, messy as they can be, sometimes
tell us more about real world variation than a tidier
immortalized cell assay would.
Tinosporacordifolia (Guduchi): Guduchi gets used in a
bunch of traditional Indian arthritis formulations, and its in
vitro anti-inflammatory effects are shown in a clearer way
mostly in immune-, and macrophage-based settings, not
so much in chondrocyte cultures by themselves. For
example in THP-1 monocytic cells, a chloroform extract
from Tinosporacordifolia was reported to suppress
lipopolysaccharide induced NF-kB activation , and then it
reduced downstream pro inflammatory cytokine output.[21]
Separately, in a rat autoimmune arthritis model, giving the
extract brought down joint and cartilage harm, and the
authors also noted changes in immune mediator patterns,
they then tied those outcomes back to the in vitro
immunomodulatory activity of the same extract on cultured
immune cells.[22]

Because the evidence for guduchi seems to sit more
heavily on immune cell assays and adjuvant arthritis
models, rather than on direct chondrocyte work or cartilage
explant experiments, its anti-osteoarthritic promise is better
framed as plausible. It fits the mechanistic picture that
matches NF-kB driven inflammation, rather than being
shown directly inside cartilage tissue. So yeah, this is a
real evidence gap, not a small footnote. A more targeted
chondrocyte study would really help the argument a lot.
Trigonellafoenum-graecum (Fenugreek) and Other
Supporting Bot anicals: Fenugreek seed extracts have
shown anti-inflammatory, anti-arthritic activity in petroleum
ether and mucilage fractions, mostly due to linolenic and
linoleic acid content.[23] A lot of the mechanistic work that
exists though, was done in adjuvant-induced arthritis models
in rats, rather than in isolated chondrocyte systems, so,
like guduchi, fenugreek’s evidence base for osteoarthritis,
is still kind of indirect. Vitexnegundo (nirgundi) shows up a
lot in Ayurvedic joint-care combinations and it’s traditionally
associated with anti-inflammatory effects in rheumatic as
well as osteoarthritic contexts, however, strong in vitro data
at the chondrocyte-level that is specific to this plant, seems
comparatively limited in the peer-reviewed literature. This
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is still a spot where more basic primary research would
really help, and it kind of stands out.
In Vitro Methods Commonly Used to Evaluate Anti-
Osteoarthritic Activity: Fenugreek seed extracts show
anti-inflammatory, anti-arthritic activity in petroleum ether
and mucilage fractions , mainly because of linolenic and
linoleic acid content. [23] A bunch of the mechanistic work
that exists though, was done in adjuvant induced arthritis
models in rats, not really in isolated chondrocyte systems
so, like guduchi, fenugreek’s evidence base for
osteoarthritis is still sort of indirect.

Vitexnegundo (nirgundi) keeps appearing in Ayurvedic
joint care combinations and it’s historically tied to anti-
inflammatory effects in rheumatic settings as well as
osteoarthritic ones, but the stronger in vitro data at the
chondrocyte level that is directly specific to this plant, seems
a bit less robust in the peer reviewed literature. This remains
one of those areas where more basic primary research
could genuinely clarify things, and it kind of stands out.

These two assays are pretty cheap, they are quick and
widely used for the same reason, because they basically
don’t need any specialised cell culture facilities, and that’s
also why they show up so often in early-stage screening
work on Indian medicinal plants. But honestly, they are also
blunt instruments. They tell you next to nothing about which
exact cytokine, or enzyme pathway is going on, and if you
get a positive result in a protein-denaturation assay that
doesn’t automatically mean you’ll see activity in a living
chondrocyte. The more mechanistically informative studies
mentioned earlier in this review, like RNA-sequencing on
primary chondrocytes, cytokine immunoassays, enzyme-
specific inhibition assays, are kind of at the other end of
the spectrum compared to these screening tools. So
readers looking through this literature should weigh the
evidence accordingly, rather than treating each single “in
vitro anti-inflammatory” statement as if it were the same as
the others.

Figure 1: Global Burden of Osteoarthritis, 1990-2021
Thats chart kind of shows how global age-standardized
osteoarthritis prevalence and disability-adjusted life years,
(DALYs) kind of moved upward from 1990 to 2021. It uses
Global Burden of Disease Study 2021 estimates, so thats
the basis. On the x-axis you can see the years 1990, 2000,

2010, and 2021, and on the y-axis it shows the estimated
worldwide cases in millions, and those numbers climb from
a smaller starting point in 1990 to around 607 million cases
by 2021. The main idea is, osteoarthritis prevalence keeps
rising in step with population ageing, so it backs up the
need for safer, sustainable, longer term management
choices. The data comes from Li et al. Frontiers in Medicine
2024, (Global Burden of Disease Study 2021).[1]
Comparative Summary of In V itro Findings
Table 1 summarises the plants their principal
phytochemicals the in vitro models used to test them and
the core anti-osteoarthritic findings reported in the literature
reviewed above. If you read across the table, a sort of
pattern shows up, nearly every plant seems to land on the
same handful of targets, NF-êB signalling, COX/LOX
enzymes, and matrix metalloproteinases. Even so, the
specific phytochemicals are structurally not really related
to each other. That overlap is arguably the most convincing
part of this whole set of work, because it points to these
plants not just doing some fuzzy, non-specific “antioxidant”
thing, but rather nudging the same inflammatory machinery
that conventional OA drug development already aims at.
Table 1 (see in last p age)

Figure 2: Convergent Molecular T arget s of Indian Anti-
Osteoarthritic Phytochemicals
This conceptual diagram kinda shows how phytochemicals
from the six reviewed plants end up meeting at a shared
set of molecular targets inside the osteoarthritic joint.
Curcumin, boswellic acids, gingerols, withanolides, and
tinosporaside seem to be feeding into three central nodes:
NF-êB mediated cytokine release, COX/5-LOX enzymatic
activity, and matrix metalloproteinase driven cartilage
degradation. The key idea, as the diagram suggests, is that
even if these compounds look chemically kinda different,
they still largely land on the same core inflammatory and
catabolic routes that are already linked to osteoarthritis
pathophysiology. This is grounded in mechanistic findings
put together from Sanchez et al. (2022), Alluri et al. (2020),
and Szymczak et al. (2024). [7,16,19]
Discussion: Stepping back a bit from the plant-by-plant
detail, a few broader observations sort of pop out. First, the
quality of evidence is honestly uneven. Curcumin and



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

64Pagewww .nssresearchjournal.com

boswellic acids have been investigated in primary human
osteoarthritic chondrocytes with modern transcriptomic
tools, so you get a fairly granular mechanistic picture.[7]
Ginger is pretty close behind, with a substantial body of
synoviocyte and chondrocyte work.[19] Ashwagandha’s
evidence is real too, but it comes out of a single explant
study, and patient response varied.[20] Guduchi and
fenugreek more or less lean on immune-cell and whole-
animal models rather than direct cartilage or chondrocyte
data. So anyone citing this literature to claim that “Indian
medicinal plants treat osteoarthritis” as one single monolithic
thing, is kinda skipping over the fact that the proof is on
very different footing, in a meaningful way.

Second, dose and bioavailability are still unresolved
issues that in vitro data alone just cannot settle. The
concentrations that work in cell culture—low single-digit
micromolar for curcumin, tens of micrograms per millilitre
for boswellic acids—do not automatically become
achievable plasma concentrations after oral dosing,
especially since curcumin has notoriously poor oral
bioavailability.[7] Several studies included here tried to
choose concentrations that line up with reported plasma
levels after oral extract administration, which definitely helps
translational relevance, but that approach is not yet
consistent across the field.

Third, combination effects deserve more attention than
they currently do, in my honest opinion. The one study in this
review that really compared two plant extracts side by side—
curcumin and boswellic acid on the same chondrocyte
cultures— found that the combination outperformed either
extract alone on a meaningful number of genes, also that the
two extracts seemed to work through mostly non-overlapping
pathways.[7] Since many traditional Indian formulations already
stack multiple herbs, rather than using any single plant in
isolation, this kind of head-to-head, mechanism-resolved
comparison is exactly the sort of investigation the field needs
more of. Not, you know, yet another single-extract screening
paper with only partial context.

Finally, it is worth being clear about what in vitro data
can and cannot tell us. Cell culture and explant models
strip away the complexity of a living joint, systemic drug
metabolism, immune cross-talk, mechanical loading. They
also can’t substitute for well-designed clinical trials, full stop.
Where clinical data exist alongside the in vitro work, as
with curcumin, the two streams of evidence broadly agree,
which is reassuring. [9,10,11,12,13] Where clinical data are
thin or missing, as with guduchi and fenugreek specifically
for osteoarthritis, the in vitro findings should be read as
hypothesis-generating, not confirmatory.
Conclusion: The in vitro evidence reviewed here makes a
reasonably strong case that several Indian medicinal plants
act on the same inflammatory an catabolic pathways
implicated in osteoarthritis pathogenesis, chiefly NF-êB
signalling, COX/5-LOX enzyme activity, an matrix
metalloproteinase expression. Curcumin and boswellic

acids currently have the most mechanistically detailed
support, with ginger not far behind; ashwagandha, guduchi
and fenugreek show promising but comparatively thinner
direct chondrocyte-level evidence. None of this is a
substitute for well-powered clinical trials. Still the field would
benefit quite a lot from standardized extract concentrations,
head-to-head comparisons, and more stress on primary
chondrocyte and cartilage explant models, over less specific
screening assays. With those caveats in place, these plants
remain a scientifically credible, and also traditionally
grounded, avenue for developing safer adjunctive therapies
for osteoarthritis.
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Xya-XamO H$r ]oÒV`m{ß d Jm±dm{ß _{ß ahV{ h¢& AmOH$b, BZH$r EH$ N>m{Q>r gßª`m H$Ò]m{ß, eham{ß d ZJam{ _{ß ^r ahZ{ bJr h°& OZOmVr` odH$mg Xa H$r
‡oH´$`m Yr_r h°& odo^fi gßKr` Edß am¡` H$mZyZm{ß H{$ VhV OZOmoV`m{ß H$m{ H$B© AoYH$ma d na`m`V{ß Xr JB© h¢& b{oH$Z ‡dV©Z EO{ßog`m{ß H$r AkmZVm
d CXmgrZVm H{$ H$maU, B›h{ß BZ H$mZyZm{ß g{ o_bZ{ dmb{ bm^m{ß g{ dßoMV aIm Om ahm h°& odH$mg H$m`©H´$_m{ß H$m{ gßMmobV H$aZ{ dmbr ‡dV©Z EO{ßog`m{ß
H$r ]hwbVm Z{ g_Ò`m H$m{ Am°a AoYH$ ]∂T>m oX`m h°& H$B© ]ma `{ E{O{og`m± A[Z{ ‡`mgm{ß H$m g_›d` H$aZ{ _{ß Ag_W© hm{Vr h¢ `m o\$a bß]r AdoY VH$
H{$ H$m`©H´$_m{ß H$m [mbZ H$aZ{ _{ß od\$b ahVr h¢& dmÒVd _{ß, gaH$ma ¤mam oH$`{ J`{ ‡`mgm{ß H{$ ]mdOyX ^r `m{OZmAm{ß H$m bm^ OÍ$aV_ßX Jar] bm{Jm{ß
VH$ Zht [hw±M [m ahm h°& BgH{$ ob`{ _yb g_Ò`m gßgmYZm{ß H{$ H$_r H$r Zht h°, ]oÎH$ g_Ò`m Hw$‡]ßYZ H$r h°& ÒdVßÃVm H{$ [yd©, X{e H{$ Z{Vm d g_mO
gwYmaH$m{ß Z{ ^r OZOmoV`m{ß H{$ H$Î`mU H{$ _hÀd H$m{ g_Pm Am°a X{e H{$ AmOmX hm{Z{ H{$ ]mX gßodYmZ oZ_m©U H{$ g_` gßodYmZ _{ß BZH{$ obE ode{f
‡mdYmZ oZo_©V oH$`{ J`{ h¢& ‡W_ [ßMdfr©` `m{OZm g{ hr OZOmVr` bm{Jm{ß H{$ ‡oV oMßVm ahr h°& C∫$ [•ÓR>^yo_ _{ß, dV©_mZ A‹``Z OZOmoV`m{ß H{$
g_J´ odH$mg [a H{$ß– Am°a am¡` gaH$mam{ß H{$ odo^fi odH$mg H$m`©H´$_m{ß H{$ ‡^md H$r g_rjm H$r JB© h°&
e„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñOZOmVr` H$Î`mU, emgH$r` `m{OZmE±, _‹` ‡X{e, gm_moOH$-AmoW©H$ odH$mg, ‡^md _yÎ`mßH$Z&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  OZOmoV` ^maVr` OZgßª`m H$m EH$ _hÀd[yU© ^mJ h°&
oH$gr ̂ r AW©Ï`dÒWm H$m odH$mg OZOmoV`m{ß _{ß gH$mamÀ_H$ Í$[ g{ CZH{$
gm_moOH$, gmÒH•$oVH$ Edß AmoW©H$ odH$mg g{ Ow∂S>m hm{Vm h°& AW©Ï`dÒWm
H$m odH$mg BZH{$ AVrV H$r odamgV H$m{ dV©_mZ g{ Om{∂S>Vm h°& Bg em{Y
Amb{I _{ß OZOmoV`m{ß H$m{ [na^mofV H$aZ{ Am°a ^maV _{ß CZH$r _hÀd[yU©
oÒWoV H$m{ ÒWmo[V H$aZ{ H$m ‡`mg oH$`m J`m h°& odÌd H$r Xygar g]g{
]∂S>r OZOmVr` Am]mXr ^maVr` C[_hm¤r[ Z{ [mB© OmVr h°& [yd©-Am`©
H$mb g{ hr. Bg X{e _{ß H$B© Vah H{$ OZOmVr` g_wXm` oZdmg H$aV{ ah{ h°&
d{X, am_m`U Edß _hm^maV O°g{ ‡mMrZ ^maVr` gmohÀ`m{ß _{ß, h_{ AZ{H$
OZOmVr` g_wXm`m{ß H{$ Zm_ Am°a odda�m o_bV{ h°& F$Ωd{X _{ß Ohm± Agwam{ß
H$m CÑ{I ^r o_bVm h°, Vm{ dhr am_m`U _{ß ^r odo^fi OZOmVr` g_yhm{ß
H$m CÑ{I h°, oOZ_{ß oZfmX, Jm{aYamO, g]ar, ZmJ Am°a ̀ j AmoX emo_b
h°& _hm^maV _{ß oH$amV, _wßS>mAmoX H$m ^r CÑ{I o_bVm h°& gmW hr ^rb
Am°a _weham{ß H$r CÀ[oŒmm H$m dU©Z ^mJdV [wamU _{ß o_bVm h°&

`⁄o[, XwoZ`m ^a _{ß OZOmVr` Am]mXr _m°OyX h°, o\$a ^r ^maV _{ß
OZOmVr` bm{Jm{ß H$r gßª`m g]g{ AoYH$ h°& 2011 H$r OZJUZm H{$
AZwgma X{e H$r Hw$b Am]mXr _{ß OZOmoV`m{ß H$r Hw$b gßª`m 104281034
h°, Om{ X{e H$r Hw$b OZgßª`m H$m 8.6 ‡oVeV ^mJ h°& ^maVr` gßodYmZ
H$r [m±Mdr AZwgyMr H{$ AZwgma X{e ^a _{ß bJ^J 744 OZOmVr` g_yh
h°& oO›h{ß ^maV gaH$ma ¤mam Am°[MmnaH$ Í$[ g{ AZwgyoMV OZOmoV H$m

* S>m∞. ^r_amd Aß]{S>H$a emgH$r` _hmod⁄mb`, Am_bm, oObm ]°Vyb (_.‡.) ‰mmaV

XO© o_bm hwAm h°& `{ g^r g_yh 105^mfmE± Edß 225 ghm`H$ ^mfmE±
]m{bV{ h¢& VwbZmÀ_H$ Í$[ g{ X{Im Om` Vm{ o[N>b{ VrZ OZJUZm dfm~ H{$
AmYma [a OZOmVr` OZgª`m gßaMZm H´$_e 1951 _{ß, 5.6 ‡oVeV
^maVr` OZOmoV`m{ß Wr Am°a 2001 VH$ `h BZH$m ‡oVeV ]∂T>H$a 8.2
‡oVeV hm{ J`r& O]oH$ 2001 _{ß Ohm± H{$db 24 ‡oVeV OZOmoV`m{ß
ehar j{Ãm{ß _{ß ahVr Wr, dht CZ_{ß g{ AoYH$mße Hw$b J´m_rU Am]mXr H$m
10.4 ‡oVeV J´m_rU j{Ãm{ß _{ß ahVr Wt& AßVVÍ$ 2011 H$r OZJUZm g{
kmV hm{Vm h° oH$ dV©_mZ _{ß OZOmVr` Am]mXr X{e H$r Hw$b OZgßª`m H$m
8.6 ‡oVeV h°. oOg_{ß g{ 28 ‡oVeV ehar j{Ãm{ß _{ß Am°a 11.3 ‡oVeV
J´m_rU j{Ãm{ß _{ß ahV{ h¢&

gßÂ[yU© gm_moOH$ Edß AmoW©H$ Ï`dÒWm H$m{ odH$mg H$r gVV Edß
]hwAm`m_r ‡oH´$`m H$m{ EH$ AßJ H{$ Í$[ _{ß [wZJ©oR>V Am°a [wZoZ©X}oeV
oH$`m OmZm MmohE& `yZ{ÒH$m{ Z{ odH$mg H$r AdYmaUm _{ß H$hm h° oH$ g^r
X{e H$r gaH$ma odH$mg H{$ Am`m_m{ß H{$ KQ>H$ Bg Vah V°`ma H$a{ oH$
gmÒH•$oVH$ [hMmZ hr g_wXm`m{ß H$r [hMmZ hm{, ∑`m{oH$ odH$mg V] VH$
g\$b Zht hm{ gH$Vm O] VH$ dh Cg YmaUm [a H{$ßo–V Z hm{&

BgobE, OZOmVr` odH$mg H{$ ]hwÍ$[Xe©H$ H$m odõ{fU H$aV{
g_`, OZOmoV H$r AdYmaUm H$m{ g_PZm AÀ`ßV _hÀd[yU© hm{ OmVm h°,
Om{ Ò[ÓQ> Í$[ g{ CZH$r N>od H{$ gßX^© _{ß h°& O°gm oH$ gd©odoXV h° oH$ ̂ maV
H{$ OZOmVr` bm{J `hm± H{$ _yb oZdmgr h¢& dh Bg AW© _{ß oH$ Am`©-
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^mfrbm{Jm{ß H{$ ^maV _{ß ‡d{e H$aZ{ Am°a ZXr KmoQ>`m{ß H{$ oH$Zma{ X{e H{$ ]∂S{>
ohÒg{ _{ß \°$bZ{ g{ [hb{ hr OZOmoV`m± X{e H{$ odo^fi ^mJm{ß _{ß bß]{ g_`
g{ ]gr hwB© Wr& AJ´{Om{ß H$m emgZ H$mb hm{ OmZ{ H{$ ]mX BZ OZOmoV`m{ß
H$m{ Yra{-Yra{ _°XmZr BbmH$m{ß g{ OßJbm{ß, [hmo∂S>̀ m{ß Am°a odemb [d©Vm{ß, T>bmZm{ß
`m H•$of AmYmnaV AgßJoR>V d AodH$ogV j{Ãm{ß H{$ oH$Zma{ oÒWoV XwJ©_
j{Ãm{ß _{ß OmZm [∂S>m& `h ‡oH´$`m goX`m{ß VH$ ]hwV oÒWaVm g{ MbVr ahr,
O] VH$ oH$ hmb hr _{ß am¡` ¤mam BZ g_wXm`m{ß H$m{ g_mO H$r _wª`Ymam _{ß
dm[g bmZ{ H{$ obE R>m{g ‡`mg Zht oH$`{ J`{& OZOmoV`m± A[Z{ oZdmg
j{Ã, ]m{br OmZ{ dmbr ^mfmE±, emarnaH$ ode{fVmE±, oZdmg H$aZ{ dmbm
^m°Jm{obH$ j{Ã, OrodH$m{[mO©Z H{$ VarH{$, odH$mg H{$ ÒVa Am°a g_wXm` H{$
AmH$ma H{$ AmYma [a Am[g _{ß Ï`m[H$ Í$[ g{ o^fi hm{Vr h¢&
OZOmVr` odH$mg H{$ ob`{ d°YmoZH$ ‡mdYmZ- OZOmVr` odH$mg H{$ ob`{ d°YmoZH$ ‡mdYmZ- OZOmVr` odH$mg H{$ ob`{ d°YmoZH$ ‡mdYmZ- OZOmVr` odH$mg H{$ ob`{ d°YmoZH$ ‡mdYmZ- OZOmVr` odH$mg H{$ ob`{ d°YmoZH$ ‡mdYmZ- gßodYmZ H{$ AZw¿N{>X
275 (1) H{$ AßVJ©V ode{f j{Ã H$m`©H´$_ H{$ VhV AZwXmZ oX`{ OmZ{ H$m
‡mdYmZ h°& OZOmVr` H$m`© _ßÃmb` ^maVr` gßodYmZ H{$ AZw¿N{>X 275
(1) H{$ AßVJ©V gßd°YmoZH$ Xmo`Àd H{$ AZwgma OZOmVr` OZgßª`m
dmb{ am¡` gaH$mam{ß H$m{ YZamoe ‡XmZ H$aVm h°& Bg `m{OZm H$m C‘{Ì`
AZwgyoMV j{Ãm{ß Am°a AZwgyoMV OZOmoV`m{ß _{ß ‡emgoZH$ ÒVa [a Cfi`Z
H$a BZH{$ H$Î`mU H$m{ ]∂T>mdm X{Zm h°& _‹` ‡X{e am¡` H{$ gmW X{e H{$ 29
am¡`m{ß Am°a H{$ß– emogV ‡X{em{ß H$r gaH$mam{ß H$m{ OZOmoV`m{ß H{$ odH$mg H{$
ob`{ AZwXmZ oX`{ OmV{ h¢&

X{e _{ß ‡W_ [ßMdfr©` `m{OZm 1951 _{ß gm_wXmo`H$ odH$mg H{$ EH$
Ï`m[H$ H$m`©H´$_ H{$ gmW ewÍ$ hwB© Wr& 1951 _{ß X{e H{$ odo^fi ohÒgm{ß _{ß
Hw$b 56 gm_wXmo`H$ odH$mg H$m`©H´$_ ‡maß^ oH$`{ J`{ W{& BZ H$m`©H´$_m{ß
H{$ ¤mam J´m_rU j{Ãm{ß H{$ ]hwAm`m_r odH$mg H{$ obE g_o›dV H$m`©H´$_
[{e oH$`{ J`{& 1953 _{ß bm{Jm{ß H$m{ AmdÌ`H$ ]woZ`mXr OÍ$aVm{ß Edß AÎ[
_mÃm _{ß YZamoe ‡XmZ H$aZ{H{$ C‘{Ì` g{ amÓQ≠>r` odÒVma g{dm IßS> ÒWmo[V
oH$`{ J`{ VmoH$ OÍ$aV _ßX bm{J _ybÍ$[ g{ ]woZ`mXr Òd-ghm`Vm H{$
¤mam Òd ß̀ A[Zm odH$mg H$m ©̀ ewÍ$ H$a gH{$ß& gm_wXmo`H$ odH$mg H$m ©̀H´$_
H{$ AoVna∫$ 1954 _{ß [mßM dfm~ H{$ obE 27 bmI È[`{ H$r bmJV dmbr
[na`m{OZmE± ewÍ$ H$r JB©& `{ [na`m{OZm`{ X{e H{$ 34 odH$mgI�S> _{ß
AZwgyoMV Edß OZOmVr` j{Ãm{ß _{ß gMmobV H$r JB©& 1956 _{ß ]Zr EoÎdZ
go_oV Z{ oÒWoV H$r OmßM H$r Am°a g_rjmYrZ OZOmVr` j{Ãm{ß _{ß odo^fi
`m{OZmAm{ß H$m{ ewÍ$ H$aZ{ H{$ obE gVH©$ —oÓQ>H$m{U A[ZmZ{ H$m gwPmd
oX`m& 1957 _{ß, OZOmVr` odH$mgIßS>m{ß H{$ ob`{ EH$ H$_ JhZ _m∞S>b
V°`ma H$a 1954 _{ß oZo_©V [na`m{OZmAm{ß H$m{ ]Xb oX`m J`m& EH$
OZOmVr` odH$mgI�S> Am_Vm°a [a 150-200 dJ© _rb VH$ gro_V Wm
Am°a BgH$r Am]mXr bJ^J 25000 Wr& EH$ JhZ odH$mg H$m`©H´$_ H{$
VhV, BZ odH$mgI�S>m{ß H$m _wª` C‘{Ì` OZOmVr` Am]mXr H$m{ bm^
[hw±MmZm h°& A‡°b 1960 _{ß T{>]a Am`m{J H$r og\$mnae Am°a A∑Qy>]a 1961
_{ß BgH$r na[m{Q©> H{$ AZwgma, E{g{ odH$mgI�S> [hbr ]ma H$B© am¡`m{ß _{ß
OZOmVr`m{ H$r g]g{ AoYH$ gm›–Vm dmb{ j{Ãm{ß _{ß [m`bQ> [na`m{OZmAm{ß
H{$ Í$[ _{ß ÒWmo[V oH$`{ J`{ W{& g_` H{$ gmW, Bg H$m`©H´$_ H$m odÒVma
oH$`m J`m& Bg H$m`©H´$_ H{$ VhV 500 AoVna∫$ odH$mgI�S>m{ß H$m{ Bg_{ß
goÂ_obV oH$`m J`m Om{ Vrgar [ßMdfr©` `m{OZm H{$ AßV VH$ Bg_{ß Hw$b
AmoXdmgr Am]mXr H$m bJ^J 40 ‡oVeV Wr& odH$mgmÀ_H$ [hbm{ Am°a
gwajm C[m`m{ß H{$ gßX^© _{ß, AmoXdmog`m{ß H$r oÒWoV _ybV: dhr ahr& 1969

_{ß AmoXdmgr odH$mg [na`m{OZmAm{ß H$r Om±M H{$ obE erby H$r A‹`jVm _{ß
EH$ go_oV ÒWmo[V H$r JB©& Bg go_oV Z{ A[Z{ OmßM ‡oVd{XZ _{ß H$hm
oH$ T{>]a Am`m{J H$r AoYH$mße og\$mnae{ß A^r VH$ bmJy Zht H$r JB© h¢
Am°a AmJ´h oH$`m oH$ T{>]a Am`m{J H$r og\$mnaem{ß H$m{ o]Zm oH$gr Am°a X{ar
H{$ bmJy oH$`m OmZm MmohE& ]mX _{ß erby gro_V Z{ OZOmVr` odH$mgI�S>
H{$ —oÓQ>H$m{U H$m{ A[`m©· ]VmV{ hw`{ CZ og\$mnaem{ß H$m{ AÒdrH$ma H$a
oX`m Am°a VH©$ oX`m oH$ odH$mgI�S> `m{OZm Am°a H$m`m©›d`Z H$r EH$
]woZ`mXr BH$mB© H{$ Í$[ _{ß ‡^mdr Tß>J g{ H$m`© H$aZ{ H{$ obE `h ]hwV N>m{Q>m
h°& Bg gß]ßY erby go_oV Z{ ]Vm`m oH$ AmoXdmog`m{ß H$r _wª` g_Ò`mE±
F$UJ´ÒVVm, ̂ yo_ hÒVmßVaU, AmoW©H$ o[N>∂S>m[Z Am°a gßMma H$r A[`m©·Vm
g{ gß]ßoYV h¢&
OZOmVr` C[-`m{OZm OZOmVr` C[-`m{OZm OZOmVr` C[-`m{OZm OZOmVr` C[-`m{OZm OZOmVr` C[-`m{OZm - ^maVr` `m{OZm Am`m{J Z{ [m±Mdt [ßMdfr©`
`m{OZm bmJy hm{Z{ H{$ Xm°amZ OZOmVr` oÒWoV H$r [wZ: Om±M H{$ obE EH$
H$m`©]b H$m JR>Z oH$`m& Am`m{J H$m `h _mZZmWm oH$ o[N>b{ Am`m{Jm{ß d
go_oV`m{ß ¤mam [hMmZr JB© H$o_`m{ß Am°a Imo_`m{ß [a ‹`mZ Zht oX`m
J`m& O]oH$ E{g{ Am`m{Jm{ß d go_oV`m{ß Z{ H{$db AZwgyoMV OZOmoV`m{ß
Am°a OZOmVr` j{Ãm{ß H$m{ odH$mg H{$ ]Om` H$Î`mU H{$ _w‘{ H{$ Í$[ _{ß H$m`©
oH$`m h°, Om{ odH$mg H$m`©H´$_m{ß H$r od\$bVm H$m EH$ ‡_wI H$maU ahm h°&
AZwgyoMV OZOmoV`m{ß H$m H$Î`mU gm_m›` j{Ã H{$ [naÏ`` [a Zht,
]oÎH$ o[N>∂S{> dJ© j{Ã H{$ AßVJ©V N>m{Q{> [naÏ`` [a oZ^©a ahm h°& OZOmVr`
j{Ãm{ß _{ß, ‡emgoZH$ T>m±M{ _{ß gabVm H$m A^md h°, Om{ AmoXdmog`m{ß H$r
g_P g{ [a{ h° Am°a BgobE BZH$r Am{a g{ H$m{B© ‡oVoH´$`m Zht AmVr h°&
BgobE ‡emgZ H$r E{gr Ï`dÒWm d gßaMZm OZOmVr` j{Ãm{ß H{$ EH$rH•$V
odH$mg H{$ obE C[`w∫$ Zht hm{ gH$Vr& ̀ m{OZm Am`m{J Z{ gwPmd oX`m oH$
OZOmVr` j{Ãm{ß H{$ gßVwobV gm_moOH$-AmoW©H$ odH$mg H$r JmaßQ>r H{$
obE [m±Mdt Am°a ]mX H$r ̀ m{OZmAm{ß H{$ obE EH$ EH$rH•$V odH$mg ZroV H$r
AmdÌ`H$Vm hm{Jr& [naUm_ÒdÍ$[1974 d 1975 H{$ Xm°amZ EH$
OZOmVr` H$m`© `m{OZm H$r aUZroV odH$ogV H$r JB©& OZOmVr` H$m`©
`m{OZm _{ß d{ j{Ã goÂ_obV h¢ Ohm± H$_ g{ H$_ 50 ‡oVeV OZgßª`m
OZOmVr` h°& Bg Vah X{e _{ß [hbr ]ma 16 am¡`m{ß `Wm AmAmßY´ ‡X{e,
Ag_, o]hma, JwOamV, CŒma ‡X{e, H$Zm©Q>H$, H{$ab, _‹` ‡X{e, C∂S>rgm,
_hmamÓQ≠>, amOÒWmZ, _oU[wa, oh_mMb ‡X{e, oÃ[wam, Vo_bZmSw> d [oÌM_
]ßJmb O°g{ am¡`m{ß _{ß OZOmVr` H$m`© `m{OZm`{ß bmJy H$r JB© h°& ‡maß^ _{ß
BZ am¡`m{ß H$r 63 ‡oVeV OZOmVr` Am]mXr H{$ ob`{ OZOmVr`
C[`m{OZm odH$mogV H$r JB© h°& ]mX _{ß OZOmVr` C[`m{OZm H$m odÒVma
H$a Bg_{ß ogo∏$_, AßS>_mZ Am°a oZH$m{]ma ¤r[ g_yh, X_Z Am°a Xrd,
N>ŒmmrgJT>, PmaIßS> Am°a CŒmamßMb am¡`m{ß H$m{ emo_b oH$`m J`m& dV©_mZ
_{ß X{e H{$ 21 am¡` Am°a Xm{ H{$ß– emogV ‡X{e OZOmVr` C[`m{OZm
aUZroV _{ß emo_b h¢& odH$mg H$m `h —oÓQ>H$m{U Mma OZOmVr` ]hwb
am¡`m{ß AÈUmMb ‡X{e, o_Om{a_, _{Kmb` Am°a ZmJmb¢S> VWm Xm{ H{$ß–
emogV ‡X{em{ß bj¤r[, XmXam Am°a ZJa hd{br [a bmJy Zht oH$`m J`m
h°& ∑`m{ßoH$ BZ j{Ãm{ß H{$ OZOmVr` Am]mXr H{$ odH$mg Am°a H$Î`mU H{$
ob {̀ OZOmVr` C[`m{OZm H{$ oZ_m©U H{$ [hb{ g{ hr H$B© ̀ m{OZm {̀ß gßMmobV
h¢& Bgob`{ BZH{$ ob`{ AbJ g{ H$m{B© ode{f C[`m{OZm bmJy H$aZ{ H$r
AmdÌ`H$Vm Zht Wr&
EH$rH•$V OZOmVr` odH$mg [na`m{OZmE± EH$rH•$V OZOmVr` odH$mg [na`m{OZmE± EH$rH•$V OZOmVr` odH$mg [na`m{OZmE± EH$rH•$V OZOmVr` odH$mg [na`m{OZmE± EH$rH•$V OZOmVr` odH$mg [na`m{OZmE± - OZOmVr` C[-`m{OZm
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aUZroV H{$ H$m`m©›d`Z h{Vw, Q>rEg[r j{Ãm{ß H$m{ ‡maß^ _{ß 180 EH$rH•$V
OZOmVr` odH$mg [na`m{OZmE±  _{ß od^moOV oH$`m J`m h°& dV©_mZ _{ß,
am¡` Edß H{$ß– emogV ‡X{em{ß gohV X{e _{ß 194 EH$rH•$V OZOmVr` odH$mg
[na`m{OZmE± h¢& ‡À`{H$ EH$rH•$V OZOmVr` odH$mg [na`m{OZm _{ß 50
‡oVeV `m Cgg{ AoYH$ OZOmVr` Am]mXr dmb{ odH$mgI�S>/Vhgrb
`m `hm± VH$ oH$ Bg_{ß gßÂ[yU© oOb{ emo_b h¢& [oÌM_ ]ßJmb, H$Zm©Q>H$,
H{$ab Am°a Vo_bZmSw> O°g{ Hw$N> am¡`m{ß _{ß, Ohm± OZOmVr` Am]mXr H$m
gßH{$›–U oZH$Q>dVr© j{Ãm{ß _{ß Zht h°. dhm± [a EH$rH•$V OZOmVr` odH$mg
[na`m{OZm`m{ß H{$ ob {̀ j{Ãm{ß H{$ [nagr_Z _{ß EH$ bMrbm —oÓQ>H$m{U A[Zm`m
J`m h°&
^maVr` OZOmVr` ghH$mar od[UZ odH$mg gßK obo_Q{>S> - ^maVr` OZOmVr` ghH$mar od[UZ odH$mg gßK obo_Q{>S> - ^maVr` OZOmVr` ghH$mar od[UZ odH$mg gßK obo_Q{>S> - ^maVr` OZOmVr` ghH$mar od[UZ odH$mg gßK obo_Q{>S> - ^maVr` OZOmVr` ghH$mar od[UZ odH$mg gßK obo_Q{>S> - gZ≤
1984 H{$ ]hwam¡`r` ghH$mar go_oV AoYoZ`_ H{$ VhV 1987 _{ß Q≠>mB\{$S>
H$m{ EH$ amÓQ≠>r` gdm}É oZH$m` H{$ Í$[ _{ß ÒWmo[V oH$`m J`m h°& Q≠>mB\{$S>
H$m oZ_m©U E_EggrEg AoYoZ`_, 1984 H{$ VhV oH$`m J`m h°& & 2002
H{$ ]mX ]hwam¡`r` ghH$mar go_oV E_EggrEg AoYoZ`_ H{$ AZwgma,
Q≠>mB\{$S> H$m{ [ßOrH•$V AoYoZ`_ H$r Xygar AZwgyMr _{ß EH$ amÓQ≠>r` ghH$mar
go_oV H{$ Í$[ _{ß gyMr]’ oH$`m J`m h°& Z`{ E_EggrEg AoYoZ`_
2002 Am°a BgH{$ oZ`_m{ H{$ AZwgma, Q≠>mB\{$S> H{$ C[oZ`_m{ß H$m{ A‡°b
2003 _{ß AŒmm⁄VZ oH$`m J`m& AŒmm⁄VZ C[oZ`_m{ß H{$ AZwgma, Q≠>mB\{$S>
H$m ‡mWo_H$ b˙` odo^fi am¡`m{ß _{ß A[Z{ OZOmoV`m{ß gXÒ`m{ß H{$ ohVm{ß
H$m{ gßaojVH$aZ{ H$m H$m`© oH$`m OmVm h°&
EH$bÏ` AmXe© Amdmgr` od⁄mb` - EH$bÏ` AmXe© Amdmgr` od⁄mb` - EH$bÏ` AmXe© Amdmgr` od⁄mb` - EH$bÏ` AmXe© Amdmgr` od⁄mb` - EH$bÏ` AmXe© Amdmgr` od⁄mb` - `h H$m`©H´$_ OZOmVr` N>mÃm{ß
H$m{ JwUdŒmm[yU© oejm ‡XmZ H$aZ{ H{$ obE ewÍ$ oH$`m J`m h°& Bgg{
OZOmVr` ]Ém{ß H$m{ CÉ Edß Ï`mdgmo`H$ oejm [mR>ÁH´$_m{ß H{$ gmW-
gmW gaH$mar Am°a gmd©OoZH$ j{Ã H{$ C[H´$_m{ß _{ß CÉ ÒVa H$r Zm°H$na`m{ß _{ß
AmajU H$r gwodYm H$m bm^ o_b gH{$Jm& A] VH$, 24 am¡`m{ß _{ß E{g{
100 ÒHy$b ÒdrH•$V Am°a gßMmobV oH$`{ Om ah{ h¢& `h H$m`©H´$_ 1997-
98 g{ ̂ maVr` gßodYmZ H{$ AZw¿N{>X 275 (1) H{$ AßVJ©V odŒmm [m{o[V h°&
AZwgyoMV OZOmoV`m{ß H{$ obE ]mobH$m N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mobH$m N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mobH$m N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mobH$m N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mobH$m N>mÃmdmg - X{e H$r V•Vr`
[ßMdfr©` `m{OZm _{ß ewÍ$ H$r JB© ]mobH$m N>mÃmdmg `m{OZm, AZwgyoMV
OZOmoV H$r ]mobH$mAm{ß H{$ ]rM oejm H{$ ‡gma H$m EH$ C[`m{Jr gmYZ
h°& 1991 H$r OZJUZm H{$ AZwgma, _ohbmAm{ß H$r gmjaVm Xa 29.23
‡oVeV H$r VwbZm _{ß A^r ^r 18.19 ‡oVeV h°& Bg `m{OZm H{$ AßVJ©V,
am¡`m{ß / H{$ß– emogV ‡X{em{ß H$m{ Z`{ N>mÃmdmg ^dZm{ß H{$ oZ_m©U AWdm
_m°OyXm N>mÃmdmgm{ß H{$ odÒVma H{$ obE H{$ß–r` ghm`Vm ‡XmZ H$r OmVr h°&
`h EH$ H{$ß– ‡m`m{oOV `m{OZm h°, oOg_{ß N>mÃmdmg ^dZ H{$ oZ_m©U H$r
bmJV H{$ß– Am°a am¡` H{$ ]rM 50:$50 H{$ AZw[mV _{ß g_mZ Í$[ g{ gmPm
H$r OmVr h°& O]oH$, H{$ß– emogV ‡X{em{ß H{$ _m_b{ _{ß, H{$ß– gaH$ma ¤mam
^dZ oZ_m©�m H$r [yar bmJV dhZ H$r OmVr h°&
AZwgyoMV OZOmoV`m{ß H{$ obE ]mbH$ N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mbH$ N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mbH$ N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mbH$ N>mÃmdmg - AZwgyoMV OZOmoV`m{ß H{$ obE ]mbH$ N>mÃmdmg - Bg `m{OZm H{$
C‘{Ì`, _X{ß Am°a eV~ VWm ghm`Vm H$m ÒdÍ$[ ]mobH$m N>mÃmdmgm{ß H$r ̀ m{OZm
H{$ g_mZ hr h¢& `h `m{OZm 1989-90 g{ ^maV gaH$ma ¤mam gßMmobV
H$r Om ahr h°& `h EH$ H{$ß– ‡m`m{oOV `m{OZm h°& Bg `m{OZm _{ß N>mÃmdmg
^dZ H{$ oZ_m©U H$r bmJV H{$ß– Edß am¡` gaH$mam{ß H{$ ]rM 50:$50 H{$
AZw[mV _{ß g_mZ Í$[ g{ gmPm H$r OmVr h°& O]oH$, H{$ß– emogV ‡X{em{ß H{$
_m_b{ _{ß, H{$ß– gaH$ma ¤mam ̂ dZ oZ_m©U H$r [yar bmJV dhZ H$r OmVr h°&

_‹` ‡X{e am¡` _{ß OZOmVr` odH$mg- _‹` ‡X{e am¡` _{ß OZOmVr` odH$mg- _‹` ‡X{e am¡` _{ß OZOmVr` odH$mg- _‹` ‡X{e am¡` _{ß OZOmVr` odH$mg- _‹` ‡X{e am¡` _{ß OZOmVr` odH$mg- OZJUZm df© 2011 H{$
AZwgma, _‹` ‡X{e am¡` _{ß OZOmoV`m{ß H$r Hw$b OZgßª`m 15316784
(1.53 H$am{∂S>) h°& OZOmoV`m{ß H$r `h Am]mXr am¡` H$r Hw$b OZgßª`m
H$m 21.1 ‡oVeV h°& am¡` gaH$ma ¤mam OZOmoV`m{ß H{$ H$Î`mU H$m{ gdm}É
‡mWo_H$Vm Xr JB© h°& hÒVj{[m{ß Am°a Odm]X{hr V` H$aZ{ H{$ C‘{Ì` g{ VWm
AZwgyoMV j{Ãm{ß _{ß ]g{ OZOmoV`m{ß _{ß gwYma bmZ{ h{Vw 2016 _{ß ode{f
odH$mg oZoY (EgS>rE\$) AoYoZ`_ [mnaV oH$`m J`m h°& `h gaH$ma
H$m{ am¡` H$r OZgßª`m H{$ AZw[mV _{ß Bg j{Ã _{ß YZamoe IM© H$aZ{ H{$
obE Bg oXem _{ß EH$ _hÀd[yU© H$X_ _mZm OmVm h°&

_‹` ‡X{e am¡` _{ß 46 g_wXm`m{ß H$m{ AmoYH$mnaH$ Vm°a [a AZwgyoMV
OZOmoV H{$ Í$[ _{ß dJr©H•$V oH$`m J`m h°& oOZ_{ß ]°Jm, ghmna`m Edß ̂ na`m
OmoV H$m{ ode{f Í$[ g{ H$_Om{a OZOmVr` g_yh H$m XOm© oX`m J`m h°&
^maV H$r OZOmVr` Am]mXr H$m 1. 27 ‡oVeV Am]mXr _‹` ‡X{e H{$
OZOmoV g{ ]Zm h°& am¡` H$r dV©_mZ OZgßª`m H$m H{$db 21.1 ‡oVeV
hm{Z{ H{$ ]mdOyX, `hm± H$r AZwgyoMV OZOmoV Bg ‡X{e _{ß g]g{ ]∂S>r
OZOmVr` gßH{$›–U H$m oZ_m©�m H$aVr h¢& OZOmVr` C[-`m{OZm
(Q>rEg[r) H{$ —oÓQ>H$m{U g{ _‹` ‡X{e H{$ Hw$b 89 odH$mgI�S>m{ß H$m{
OZOmVr` odH$mgI�S> ]Zm`m J`m h°& BZ odH$mgI�S>m{ß H{$ OZOmVr`
]mhwÎ` j{Ãm{ß _{ß gm_moOH$-AmoW©H$ odH$mg Am°a ]woZ`mXr ∂T>mM{ H$m{ ]∂T>mdm
X{Z{ H{$ ob`{ MwZm J`m h°& ‡X{e H{$ Hw$b ^m°Jm{obH$ j{Ã (3.08 bmI dJ©
oH$._r.) H$m 31.82 ‡oVeV AWm©V 0.98 bmI dJ© oH$._r. j{Ã
OZOmVr` C[`m{OZm H{$ ob`{ oMo›hV h°& OZOmVr` odH$mgI�S> _wª`
Í$[ g{ [oÌM_ j{Ã (oZ_m∂S>, Yma, Pm]wAm, AbramO[wa, ]∂S>dmZr), XojUr
j{Ã (_�S>bm, ]mbmKmQ>, ogdZr, oN>Xdm∂S>m, ]°Vyb) VWm CŒma-[ydr© j{Ã
(ehS>m{b, grYr, ogßJam°br, oS>∂S>m°ar) _{ß H{$o›–V h°& ]°Jm, ghna`m VWm
^na`m OZOmoV`m{ß H{$ ob`{ am¡` emgZ ¤mam 11 ode{f Ao^H$aU 15
oObm{ß _{ß gßMmobV h°& ode{f Í$[ g{ H$_Om{a OZOmVr` g_yhm{ß dmb{
odH$mgI�S>m{ß _{ß OZOmVr` C[`m{OZm H{$ VhV ode{f `m{OZmE± bmJy H$r
JB© h¢&

OZOmVr` g_wXm` H{$ obE _‹` ‡X{e gaH$ma H$r odH$mg
ZroVodo^fi OZOmoV`m{ß ¤mam [na^mofV, CZH$r ÒdX{er gßÒH•$oV,
[aß[amAm{ß, ]m{ob`m{ß Am°a odÌdmg ‡Umob`m{ß AmoX H$r _m›`Vm Z{ gm_m›`
OZgßª`m H{$ g_mZ AZwgyoMV OZOmoV`m{ß H{$ ]rM g_md{er odH$mg H{$
‡`mg H$m{ gaH$ma Z{ AoVna∫$ _hÀd oX`m h°& Bg oXem _{ß AZwgyoMV
OZOmoV J´m_ [ßMm`Vm{ß _{ß J´m_ [ßMm`V ̂ dZm{ß H$m oZ_m©U Am°a ÒdmÒœ` H{$
j{Ã H{$ AßVJ©V J´m_rU ÒWmZr` oZH$m`m{ß H$m{ AZwXmZ ‡XmZ H$aZm& oejm
d Amdmg `m{OZm O°gr odH$mg `m{OZmAm{ß H$r ‡oV]’Vm am¡` gaH$ma
H$r ZB© [hb _{ß h°& BZ `m{OZmAm{ß H$m C‘{Ì` AmoXdmgr g_wXm`m{ß H$r
AmdÌ`H$VmAm{ß H{$ gmW-gmW g_mZVm H$m{ ^r [yam H$aZm h°& g∂S>H$m{ß g{
b{H$a AZwgyoMV OZOmoV`m{ß H{$ Amdmgm{ß H{$ obE YZamoe AmdßoQ>V H$r
JB© h°&

OZOmVr` H$m ©̀ _ßÃmb` Z{ amÓQ≠>r` OZOmVr` ZroV H$m _gm°Xm V°̀ ma
oH$`m h°, oOg_{ß OZOmVr` ̂ yo_ H$m hÒVmßVaU, OZOmVr` dZ AßVd}eZ,
odÒWm[Z, [wZdm©g Am°a [wZg©≤Wm[Z, _mZd odH$mg gyMH$mßH$ _{ß d•o’:
_hÀd[yU© AdgßaMZm H$m oZ_m©U AmoX goÂ_obV oH$`m J`m h°& ohßgH$
‡Xe©Z, ode{f Í$[ g{ H$_Om{a OZOmVr` g_yhm{ß H$m gßajU Am°a odH$mg`
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Q>rEg[r aUZroV H$m{ A[ZmZm, geo∫$H$aU, b¢oJH$ g_mZVm H{$ ]ma{ _{ß
‹`mZ aIm J`m h°& BgH{$ AoVna∫$ J°a gaH$mar gßJR>Zm{ß H$m g_W©Z ‡m·
H$aZm, OZOmVr` gßÒH•$oV Am°a [maß[naH$ kmZ, OZOmVr` j{Ãm{ß H$m
‡emgZ` oZ`m_H$ Am°a gwajmÀ_H$ Ï`dÒWm, OZOmoV`m{ß H$m oZYm©aU
Am°a A[-oZYm©aU O°g{ odo^fi _w‘{ Bg_{ß emo_b h¢&

gm_m›` OZgßª`m H{$ g_mZ OZOmoV`m{ß H{$ ]rM g_md{er odH$mg
H$r ‡{aUm d ‡m{ÀgmhZ, CZH$r ÒdX{er gßÒH•$oV, [aß[amAm{ß, ]m{ob`m{ß Am°a
odÌdmg ‡Umob`m{ß H$r _m›`VmAm{ß H{$ gmW gaH$ma H$r Am°a AoYH$ O]mX{hr
]Z OmVr h°& EH$rH•$V Amdmgr` od⁄mb`, OZOmVr` ̀ wdm H$m°eb Cfi`Z
`m{OZm, OZOmVr` oH$gmZm{ß H$m{ ‡m{ÀgmohV H$aZ{ dmb{ H•$of `m{OZmE±,
‡YmZ_ßÃr Amdmg `m{OZm, hnaV D$Om©, Jmßdm{ß _{ß gm° ‡oVeV gm°a D$Om©
odH$mg `m{OZm, J•h ¡`m{oV `m{OZm, OZOmVr` J´m_ [ßMm`Vm{ß _{ß gßÒH$oV
^dZm{ß H$moZ_m©U, ZJa [nafX Am°a oObm [nafXm{ß H{$ Abmdm ÒdmÒœ`
j{Ã H{$ VhV J´m_rU ÒWmZr` oZH$m`m{ß Am°a ehar ÒWmZr` oZH$m`m{ß H$m{
AZwXmZ O°gr H$B© ‡_wI ̀ m{OZmE± Bg oXem _{ß am¡` H$r ‡oV]’Vm gmo]V
H$aVr h¢& E{gr g^r `m{OZmE± OZOmVr` g_wXm`m{ß H$r g_mZVm Am°a CZH{$
ob`{ _hgyg H$r JB© OÍ$aVm{ß H$m{ [yam H$aZ{ H{$ obE V°`ma H$r JB© h¢&

_‹` ‡X{e gaH$ma OZOmVr` g_wXm`m{ß H{$ g_J´ odH$mg H{$ obE
H$B© ‡^mdr `m{OZmE± gßMmobV H$a ahr h°, Om{ oejm, ÒdmÒœ`, am{OJma
Am°a ]woZ`mXr T>mßM{ H{$ odH$mg [a H{$ßo–V h¢& YaVr Am]m OZOmVr` J´m_
CÀH$f© Ao^`mZ H{$ VhV 18.58 bmI OZOmVr` [nadmam{ß H$m{ oejm,
ÒdmÒœ`, Òd¿N>Vm Am°a am{OJma O°gr g{dmE± ‡XmZ H$r Om ahr h¢, oOg_{ß
_m{]mBb _{oS>H$b `yoZQ> Am°a OZOmVr` ]hw-od[UZ H{$ß– ÒWmo[V oH$E
J`{ h¢& ‡YmZ_ßÃr OZOmVr` CfiV J´m_ Ao^`mZ 51 oObm{ß H{$ 11,377
Jm±dm{ß _{ß Amdmg, g∂S>H$, [{̀ Ob, ÒdmÒœ` g{dmE±, Am°a oS>oOQ>b H$Z{o∑Q>odQ>r
O°g{ j{Ãm{ß _{ß odH$mg H$m{ ]T>mdm X{Vm h°& Òdam{OJma H$m{ ]∂T>mdm X{Z{ H{$ obE
^JdmZ o]agm _w�S>m Òdam{OJma ̀ m{OZm Am°a Qß>Q>Ám _m_m AmoW©H$ H$Î`mU
`m{OZm H{$VhV 10,000 g{ 50 bmI È[`{ VH$ H$r odŒmr` ghm`Vm Am°a
„`mOAZwXmZ ‡XmZ oH$`m OmVm h°& oejm H{$ j{Ã _{ß AmH$mßjm `m{OZm
‡oV`m{Jr [arjmAm{ß H{$ obE _w‚V H$m{oMßJ X{Vr h°, O]oH$ _{Ymdr [waÒH$ma
Am°a ]mobH$m odkmZ ‡m{ÀgmhZ `m{OZm CÀH•$ÓQ> ‡Xe©Z H$aZ{ dmb{
OZOmVr` N>mÃ-N>mÃmAm{ß H$m{ ‡m{ÀgmohV H$aVr h°& Amhma AZwXmZ ̀ m{OZmEß
ode{fo[N>∂S>r OZOmoV`m{ß H{$ obE AmoW©H$ Am°a gm_moOH$ oÒWoV H$m{ ge∫$
]ZmVr h¢& 2024-25 _{ß OZOmVr` C[`m{OZm H{$ obE 40,804 H$am{∂S>
È[`{ H$m ]OQ> oZYm©naV oH$`m J`m h°, Om{ gaH$ma H$r ‡oV]’Vm H$m{
Xem©Vm h°& `{ `m{OZmE± OZOmVr` g_wXm`m{ß H$m{ _wª`Ymam g{ Om{∂S>Z{ Am°a
CZH{$ OrdZ ÒVa H$m{ D$[a CR>mZ{ _{ß _hÀd[yU© ̂ yo_H$m oZ^m ahr h¢& dV©_mZ
_{ß OZOmVr` j{Ãm{ß _{ß ]woZ`mXr T>m±M{ O°g{ g∂S>H$, o]Obr, [{`Ob Am°a
oS>oOQ>b H$Z{o∑Q>odQ>r [a ode{f ‹`mZ oX`m Om ahm h°& BgH{$ gmW hr
ÒWmZr` hÒVoeÎ[, dZm{[O, O°odH$ I{Vr Am°a Òdam{OJma H$m{ ]∂T>mdm X{H$a
CZH$r AmoW©H$ oÒWoV H$m{ ge∫$ oH$`m Om ahm h°& am¡` gaH$ma H$r
`m{OZmAm{ß H$m C‘{Ì` Z H{$db AmoW©H$ odH$mg h°, ]oÎH$ gmßÒH•$oVH$ gßajU
Am°a AmÀ_oZ^©aVm H$m{ ]∂T>mdm X{Zm ^r h°&
oZÓH$f© - oZÓH$f© - oZÓH$f© - oZÓH$f© - oZÓH$f© - dV©_mZ _{ß _‹` ‡X{e _{ß 21.1 ‡oVeV Am]mXr OZOmoV`m{ß
H$r h° Om{ ‡X{e H{$ [oÌM_r j{Ã, XojUr j{Ã Edß CŒma-[ydr© j{Ã _{ß ]gr hwB©
h°& ̀ { g^r OZOmoV`m± A[Z{-A[Z{ gm_moOH$ Edß gmßÒH•$oVH$ [naoÒWoV`m{ß

H{$ AZwgma od^moOV h°& Vœ`m{ß d AmßH$∂S>m{ß H{$ odõ{fUg{ Ò[ÓQ> hm{Vm h° oH$
gaH$mar ZroV`m{ß Am°a H$m`©H´$_m{ß H$m ‡^md OZOmVr` g_mO [a H$m\$r
hX VH$ bm^H$mar h°& X{e H{$ Hw$N> am¡`m{ß _{ß OZOmVr` g_mO H{$ bm{J A]
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Abstract: Pterocarpus marsupium Roxb. is a medicinally important tree of the family Fabaceae with a long history of
traditional use and a diverse phytochemical profile. The present investigation was undertaken to evaluate and compare
the antimicrobial potential of different in vivo plant tissues and in vitro-derived tissues of P. marsupium against selected
bacterial pathogens. The study formed the fourth objective of a broader research programme involving mass
multiplication, phytochemical profiling, pharmacological evaluation and molecular characterization of the species.
Leaf, stem, bark, fresh callus, old callus and whole-plant/in vitro-derived material were evaluated against seven bacterial
microorganisms, namely Bacillus subtilis, Escherichia coli, Enterobacter aerogenes, Proteus vulgaris, Pseudomonas
aeruginosa, Shigella boydii and Salmonella paratyphi. Antimicrobial activity was assessed from zones of inhibition
using the agar well/cup diffusion approach described in the thesis. Marked variation was observed among plant
tissues, extract treatments and microorganisms. Bark and callus tissues generally demonstrated stronger activity
than roots and several other tissues. Particularly high inhibition zones included 36.0 ± 0.27 mm against E. coli, 35.0 ±
0.21 mm against S. boydii and 27.0 ± 0.25 mm against B. subtilis in selected preparations. S. boydii was the most
susceptible organism overall, whereas P. aeruginosa was comparatively resistant. Fresh and old callus demonstrated
substantial activity, indicating that in vitro culture can retain or enhance the production of antimicrobial metabolites.
Statistical analysis reported in the thesis showed significant treatment differences for several extract-organism
combinations, with p-values as low as 0.0001. The antimicrobial responses are discussed in relation to the distribution
of phenolics, flavonoids, tannins, saponins, quinones and other secondary metabolites documented elsewhere in the
thesis. The findings support the pharmacological potential of P. marsupium and highlight in vitro tissues as promising
material for further investigation of plant-derived antimicrobial compounds.
Keywords:  Pterocarpus marsupium; antimicrobial activity; antibacterial activity; bark; callus; phytochemicals; agar
well diffusion; medicinal plant; in vitro culture.

Comparative Antimicrobial Activity of In Vivo and In
Vitro-Derived Tissues of  Pterocarpus marsupium Roxb.

Against Selected Bacterial Pathogens

Introduction - Medicinal plants have historically provided
important sources of therapeutic preparations and continue
to attract scientific attention as reservoirs of structurally
diverse natural products. The increasing interest in plant-
derived antimicrobials is associated with the continuing
need for new compounds capable of inhibiting pathogenic
microorganisms and complementing existing antimicrobial
strategies. Plant tissues synthesize numerous secondary
metabolites that can participate in defense against
microorganisms, herbivores and environmental stresses.
Phenolics, flavonoids, tannins, quinones, terpenoids,
alkaloids and saponins are among the groups frequently
investigated for antimicrobial potential.

Pterocarpus marsupium Roxb., commonly known as
Indian kino, Vijaysar or Bijaka, is an economically and
medicinally important tree belonging to Fabaceae. It has
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been used traditionally in Indian systems of medicine,
particularly in relation to diabetes and several other
conditions. The species as possess broad spectrum of
bioactive constituents, including polyphenols, flavonoids,
tannins, saponins, terpenoids, alkaloids and glycosides.
This chemical diversity provides a biological basis for
investigating multiple pharmacological activities of the plant.
The antimicrobial properties of P. marsupium have been
reported previously. The literature provides activity of bark,
leaf and stem extracts against Gram-positive and Gram-
negative bacteria, with activity depending on plant part,
extraction solvent and concentration. Methanol and ethyl
acetate extracts have frequently shown stronger activity
than less polar extracts. Such observations indicate that
the antimicrobial response of P. marsupium is not a fixed
property of the species but depends on the chemical



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

72Pagewww .nssresearchjournal.com

composition of the tested tissue and the extraction
conditions.The antibacterial potential of P. marsupium bark
has also been demonstrated in independent studies. A 2009
study evaluated an aqueous bark extract against
Staphylococcus aureus, Pseudomonas aeruginosa and
Klebsiella pneumoniae and reported inhibition with minimum
inhibitory concentrations in the 0.04–0.08 mg range. The
study also observed that susceptibility differed among the
bacterial species. These findings provide external support
for investigating bark as an antimicrobial tissue.

Another important aspect of the present study is the
comparison between naturally occurring plant tissues and
in vitro-derived tissues. Plant tissue culture is primarily used
for rapid multiplication and conservation, but controlled
culture conditions can also influence secondary metabolism.
Callus cultures may synthesize or accumulate metabolites
that are quantitatively or qualitatively different from those
in mature field-grown tissues. Consequently, antimicrobial
screening of fresh callus, old callus and in vitro plants can
reveal whether the biosynthetic capacity for defense-related
compounds is retained under controlled culture conditions.
Materials and Methods
Plant material: Plant material of P. marsupium was
collected and processed as part of the larger research
programme. The antimicrobial experiment included naturally
occurring tissues and in vitro-derived materials. The tested
categories included leaves, stems, bark, fresh callus, old
callus and whole-plant/in vitro-derived material.
Preparation of extract s:  Different plant parts were dried,
processed and extracted for biological testing. The
antimicrobial experiment was evaluated using the agar well/
cup diffusion approach. Methanolic preparations generally
provided comparatively broad recovery of bioactive
constituents.
Test microorganisms: Seven bacterial microorganisms
were included in the antimicrobial evaluation:
1. Bacillus subtilis
2. Escherichia coli
3. Enterobacter aerogenes
4. Proteus vulgaris
5. Pseudomonas aeruginosa
6. Shigella boydii
7. Salmonella paratyphi
The selection included both Gram-positive and Gram-
negative bacteria, thereby allowing comparison of the
activity of P. marsupium extracts across organisms with
different cellular envelopes and physiological
characteristics.
Antimicrobial assay: Antimicrobial activity was evaluated
using the agar well/cup diffusion approach described in the
thesis. Extracts were tested against the selected bacterial
organisms and antimicrobial response was expressed as
the diameter of the inhibition zone in millimetres. Larger
zones were interpreted as greater inhibitory activity under
the experimental conditions.Measurements as means with

associated standard deviations, for example 36.0 ± 0.27
mm. Statistical analysis included p-values, coefficient of
variation (CV), standard error and least significant difference
(LSD). The statistical tables demonstrate that several
extract-organism combinations differed significantly.
Statistical analysis: The antimicrobial data were subjected
to statistical evaluation. General means, p-values, CV
values, standard errors and LSD values. Several treatments
showed highly significant differences, with p-values reported
as 0.0001 or 0.0003. One comparison for Stem A was
reported as non-significant (p = 0.26), illustrating that not
all observed numerical differences were statistically
significant.
Result s
Table 1 and 2 (see in last p age)
Overall antimicrobial response: The antimicrobial
evaluation demonstrated marked variation among tissues
and extract treatments. Bark, fresh callus and old callus
generally produced stronger inhibition zones than several
vegetative tissues. Bark and old callus among the strongest
materials and reports particularly high inhibition against B.
subtilis, E. coli, S. boydii and S. paratyphi.

Selected high inhibition values included 27.0 ± 0.25
mm against B. subtilis, 36.0 ± 0.27 mm against E. coli,
35.0 ± 0.21 mm against S. boydii and 23.3 ± 0.15 mm
against S. paratyphi. These values demonstrate that some
P. marsupium preparations were capable of producing
relatively large inhibition zones.
Leaf extract s: Leaf treatments demonstrated treatment-
dependent activity. Leaf A showed no detectable inhibition
against the listed organisms in the summarized table. Leaf
B displayed inhibition of 15.3 ± 0.32 mm against B. subtilis,
20.7 ± 0.39 mm against E. coli, 22.7 ± 0.42 mm against E.
aerogenes, 22.7 ± 0.42 mm against P. vulgaris, 20.7 ± 0.47
mm against S. boydii and 17.0 ± 0.18 mm against S.
paratyphi, while the response to P. aeruginosa was absent
in the reported row.

Leaf C showed stronger activity, including 22.0 ± 0.37
mm against B. subtilis, 36.0 ± 0.27 mm against E. coli,
27.3 ± 0.38 mm against E. aerogenes, 25.7 ± 0.34 mm
against P. vulgaris, 20.7 ± 0.17 mm against P. aeruginosa,
23.3 ± 0.12 mm against S. boydii and 23.3 ± 0.15 mm
against S. paratyphi. The general mean reported for Leaf
C was approximately 25.5 mm.

These results indicate substantial treatment-dependent
variation within leaf material. They also demonstrate that
the same plant part can show little or no activity under one
treatment and pronounced activity under another.
Stem extract s: Stem treatments also displayed
considerable variation. Stem A showed inhibition against
B. subtilis and selected organisms but relatively limited
overall activity, with a general mean of approximately 5.5
mm in the statistical summary. Stem B had a general mean
of approximately 11.9 mm, whereas Stem C reached
approximately 21.0–22.7 mm depending on the statistical
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presentation.
One of the strongest stem responses was 27.0 ± 0.25

mm against B. subtilis in Stem C. Stem C also produced
24.0 ± 0.17 mm against E. aerogenes, 23.3 ± 0.25 mm
against P. vulgaris, 15.3 ± 0.23 mm against P. aeruginosa,
35.0 ± 0.21 mm against S. boydii and 22.7 ± 0.17 mm
against S. paratyphi. These results indicate that stem tissue
can possess considerable antibacterial activity under
favorable extraction conditions.
Bark extract s: Bark represented one of the most active
natural tissues examined. Bark A showed a general mean
of approximately 5.3 mm in the statistical summary, whereas
Bark B had a general mean of approximately 11.4 mm and
Bark C approximately 19.5 mm.

Bark C showed 25.3 ± 0.29 mm against B. subtilis,
24.0 ± 0.28 mm against E. aerogenes, 19.0 ± 0.24 mm
against P. vulgaris, 24.2 ± 0.24 mm against P. aeruginosa,
25.0 ± 0.25 mm against S. boydii and 17.0 ± 0.24 mm
against S. paratyphi in the reported table. The high activity
of bark is consistent with its biological role as a protective
tissue and with its phytochemical richness.
Fresh callus: Fresh callus showed notable antimicrobial
activity, although its response varied among organisms and
treatment categories. The thesis table reports inhibition of
B. subtilis by Fresh Callus B and C, including 20.0 ± 0.24
mm and 30.7 ± 0.30 mm, respectively. Fresh Callus B and
C also inhibited P. vulgaris at approximately 17.0 ± 0.12
mm and 19.7 ± 0.12 mm, respectively.

Against P. aeruginosa, Fresh Callus B and C showed
24.7 ± 0.19 mm and 25.3 ± 0.34 mm, respectively. Fresh
Callus B and C showed strong activity against S. boydii,
including 28.3 ± 0.24 mm and 35.3 ± 0.34 mm. S. paratyphi
inhibition reached 22.3 ± 0.41 mm and 22.7 ± 0.25 mm in
the reported treatments.
Old callus and whole-plant/in vitro-derived material
Old callus showed strong activity against several organisms.
The reported values included 24.0 ± 0.15 mm and 30.0 ±
0.14 mm against B. subtilis in Old Callus B and C,
respectively, and 17.0 ± 0.17 mm against E. coli in Old
Callus C. Old Callus C also showed 20.7 ± 0.17 mm against
E. aerogenes and 25.3 ± 0.28 mm against P. aeruginosa.
Whole-plant/in vitro-derived treatments displayed some of
the strongest values recorded in the study. Against B.
subtilis, Plant A, B and C showed 21.0 ± 0.21 mm, 32.0 ±
0.35 mm and 38.0 ± 0.14 mm, respectively, in the reported
table. Plant B and C also showed strong inhibition against
E. coli, with values around 33.3 ± 0.17 mm and 32.0 ± 0.14
mm. Against P. vulgaris, Plant B and C reached
approximately 25.3 ± 0.14 mm and 34.3 ± 0.35 mm.

These findings indicate that in vitro-derived whole-plant
material can retain substantial antibacterial potential and,
under particular treatments, may exhibit stronger activity
than several field-derived tissues.
Susceptibility of microorganisms: The microorganisms
differed considerably in their susceptibility. S. boydii was

identified in the thesis as the most susceptible organism,
with inhibition zones ranging from approximately 20.7 to
35.3 mm in active treatments. E. coli also showed strong
responses, including a maximum reported value of 36.0 ±
0.27 mm.

P. aeruginosa was comparatively resistant It is the most
resistant microorganism, requiring higher concentrations
or stronger preparations to produce inhibition. This
difference emphasizes the importance of organism-specific
susceptibility when evaluating plant-derived antimicrobials.
Statistical validation: The statistical results support the
presence of substantial treatment effects. For Leaf B and
Leaf C, p-values of 0.0001 and 0.0003 were reported,
respectively. Stem B and Stem C also showed highly
significant differences, while Stem A was reported as non-
significant with p = 0.26. Bark treatments showed highly
significant p-values of approximately 0.0001.

The coefficient of variation values ranged
approximately from 6.61% to 15.30% for the summarized
tissue treatments. These values indicate manageable
experimental variation for most comparisons. LSD values
were also provided, allowing pairwise comparison among
treatment means.
 Discussion: The present study demonstrates that P.
marsupium possesses substantial antibacterial potential
and that this activity varies strongly according to plant tissue,
treatment and microorganism. Such variation is expected
because different tissues accumulate different classes and
concentrations of secondary metabolites.
 Relationship between phytochemistry and
antimicrobial activity:  Leaf extracts of P.marsupium
showed the presence of alkaloids and flavonoids in
methanolic and acetone extracts, while glycosides, cardiac
glycosides, lignin, coumarins, proteins, amino acids,
reducing sugars and terpenoids were detected in selected
extracts. Quinones were detected in methanolic and
petroleum ether extracts. These observations demonstrate
that antimicrobial activity occurs in a chemically complex
matrix rather than being attributable to a single constituent.
Phenolics and flavonoids are particularly relevant to
antimicrobial activity because they can interact with
microbial membranes, proteins and enzymes. Tannins can
bind proteins and may interfere with microbial adhesion and
extracellular enzymes. Quinones can participate in redox
reactions and interact with nucleophilic cellular components.
Saponins may alter membrane integrity through interactions
with membrane sterols. The combined presence of these
compounds may contribute to the observed inhibition zones.
The independent literature therefore supports the
conclusion that bark is a particularly important antimicrobial
tissue in P. marsupium.
Import ance of in vitro callus: The activity observed in
fresh and old callus is one of the most significant findings
of the study. Callus is an unorganized mass of proliferating
cells produced under controlled tissue-culture conditions.



Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Naveen Shodh Sansar (An International Refereed/ Peer Review Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Multidisciplinary Research Journal)Research Journal)Research Journal)Research Journal)Research Journal)
RNI No.- MPHIN/2013/60638, ISSN 2320-8767, E- ISSN 2394-3793, Scientific Journal Imp act Factor (SJIF)- 8.054,

July to September  2026, E-Journal, V ol. I, Issue L V (55), ISO 9001:2015 - E2024049304 (QMS)

74Pagewww .nssresearchjournal.com

Although callus lacks the anatomical organization of mature
plant tissues, it retains metabolic pathways capable of
synthesizing many secondary metabolites.

The strong response of callus may be associated with
the nutritional composition of the culture medium, plant
growth regulators and mild physiological stress imposed
by in vitro conditions. Such factors can modify secondary
metabolism. The present results suggest that callus cultures
of P. marsupium retain antimicrobial biosynthetic capacity.

This observation is supported by an earlier study
specifically examining leaves and in vitro-raised calli of P.
marsupium. Shahid, Shahzad and Anis (2009) investigated
antibacterial potential of leaf and callus extracts and
reported that the species had useful antibacterial potential.
This provides particularly relevant external support because
the study also involved in vitro-raised callus rather than only
matures bark or stem material.
Whole-plant/in vitro material: The whole-plant/in vitro-
derived material also demonstrated strong activity. The
highest recorded inhibition in the reported table was 38.0 ±
0.14 mm against B. subtilis in Plant B, while Plant B and C
produced strong inhibition against E. coli. These results
suggest that the antimicrobial potential associated with P.
marsupium is retained after in vitro regeneration.

The finding is important from a biotechnology
perspective. If in vitro-derived material can produce useful
levels of antimicrobial metabolites, it may provide a
renewable source of biomass without repeated destructive
harvesting of mature trees. This is particularly relevant for
medicinal tree species where bark and heartwood are
commonly collected.
Differential susceptibility of Gram-positive and Gram-
negative bacteria: The present study included both Gram-
positive and Gram-negative bacteria. The response was
not determined solely by Gram classification because
individual species showed distinct susceptibility patterns.
S. boydii and E. coli showed strong responses in several
treatments, whereas P. aeruginosa was more resistant.

Gram-negative bacteria possess an outer membrane
that can restrict penetration of certain compounds, and
bacterial efflux systems can further reduce intracellular
accumulation. P. aeruginosa is well known for its intrinsic
and acquired resistance mechanisms. Therefore, its
comparatively weak response in this study is biologically
plausible.

Plant extract activity cannot be explained entirely by
bacterial cell-wall structure. The polarity, molecular size and
concentration of active compounds, as well as the diffusion
characteristics of the extract in agar, also influence the
measured inhibition zone.
Interpret ation of inhibition zones: Inhibition zone
diameter is a useful preliminary screening parameter, but it
should not be treated as a direct measure of antimicrobial
potency. Diffusion through agar depends on molecular size,
polarity and concentration, so a compound with high

antimicrobial activity may produce a relatively small zone if
it diffuses poorly.

The present study should be viewed primarily as a
screening investigation. Confirmation of antimicrobial
potency would require determination of minimum inhibitory
concentration (MIC), minimum bactericidal concentration
(MBC), time-kill behavior and, where appropriate, isolation
and identification of the responsible compounds.
Relationship with antioxidant and enzyme profiles: In
vitro plants and seedlings showed elevated antioxidant-
related characteristics, while bark and roots also showed
substantial defense-related enzyme activity .The high
polyphenol oxidase activity reported in in vitro plants and
seedlings and the high catalase activity in in vitro plants
are particularly relevant to the concept of tissue-culture-
induced metabolic changes. PPO values of 21.9 Units/g in
in vitro plants and 20.1 Units/g in in vitro seedlings, while
catalase activity reached 27.8 Units/g and 25.9 Units/g,
respectively. These observations indicate active secondary
metabolism and stress-response systems in cultured
tissues.

Although these enzyme results do not prove that PPO
or catalase directly caused antibacterial activity, their co-
occurrence with strong antimicrobial activity supports the
broader interpretation that in vitro culture can modify plant
defense metabolism.
Pharmacological significance: The antimicrobial activity
demonstrated in the present investigation contributes to the
pharmacological profile of P. marsupium. The species is
already recognized for antioxidant and antidiabetic activities,
and antimicrobial activity adds another dimension to its
biological potential.

The results may be relevant to the traditional use of
medicinal plant preparations for conditions involving
microbial infection or wound-related applications. The
present study is an in vitro screening experiment and should
not be interpreted as evidence of clinical efficacy.

The identification of antimicrobial constituents is a
logical next step. Chromatographic separation followed by
HPLC, LC-MS, GC-MS or spectroscopic characterization
could determine which compounds or compound
combinations are responsible for the observed activity. Such
studies could also establish whether callus and in vitro plants
contain the same antimicrobial compounds as bark or
whether tissue culture induces a different metabolite profile.
Sustainable production and conservation: P. marsupium
is a medicinal tree in which bark and wood are economically
valuable. Repeated harvesting of bark can damage or kill
mature trees, creating a conflict between medicinal demand
and conservation. The demonstration of antimicrobial
activity in callus and in vitro-derived tissues therefore has
potential conservation significance.

Tissue culture provides a route for producing plant
biomass under controlled conditions. If optimized cultures
can maintain antimicrobial metabolite production, they may
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reduce dependence on destructive harvesting. The
combination of mass multiplication and pharmacological
screening is therefore particularly valuable. It connects
conservation biology with natural-product research and
provides a pathway toward sustainable utilization.
Future Perspectives: Future studies should focus on
standardization of extract preparation and concentration,
followed by MIC and MBC determination. Bioassay-guided
fractionation could be used to identify active fractions.
HPLC, LC-MS/MS, GC-MS and NMR spectroscopy could
then be applied to characterize antimicrobial constituents.
Comparative metabolomic analysis of bark, fresh callus,
old callus and in vitro plants would be especially valuable.
Such analysis could determine whether tissue culture
produces the same compounds as mature tissues or
stimulates different biosynthetic pathways.

It would also be useful to investigate synergistic effects
between P. marsupium extracts and conventional
antibiotics. P. marsupium bark extract can act synergistically
with antibiotics in certain bacterial systems. This area may
be particularly important in the context of antimicrobial
resistance. Additional studies should also examine
cytotoxicity and selectivity so that antimicrobial activity can
be distinguished from nonspecific toxicity.  In vitro
antimicrobial screening should be followed by mechanistic
and in vivo studies before therapeutic applications are
considered.
Conclusion: The present investigation demonstrates that
Pterocarpus marsupium possesses considerable
antibacterial potential and that this activity varies markedly
among plant tissues, treatments and bacterial species. Bark
and callus tissues showed particularly strong activity, while
selected whole-plant/in vitro-derived preparations produced
some of the largest inhibition zones recorded in the study.
Among the microorganisms tested, Shigella boydii was the
most susceptible, with inhibition zones reaching
approximately 35.3 mm in active treatments. Escherichia
coli also showed strong susceptibility, including a maximum
reported zone of 36.0 ± 0.27 mm. In contrast, Pseudomonas
aeruginosa was comparatively resistant.

The strong activity of bark is consistent with its role as
a protective tissue and its rich phytochemical composition.
The substantial activity of fresh and old callus is especially
important because it demonstrates that in vitro-derived
tissues can retain significant antimicrobial biosynthetic
capacity. This observation is supported by previous research
on P. marsupium leaves and in vitro-raised calli. Statistical
analysis further supports significant differences among
several treatments, with highly significant p-values reported
for many tissue-treatment combinations. However, the
activity should be regarded as preliminary in vitro
antibacterial evidence because inhibition zones alone do

not establish antimicrobial potency or therapeutic efficacy.
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Table 1. Observation of antimicrobial activity of P . marsupium tissues against selected bacterial p athogens
Plant material / B. subtilis E. coli E. aerogenes P. vulgaris P. aeruginosa S. boydii S. paratyphi
 treatment
Leaf A NR NR NR NR NR NR NR
Leaf B 15.3 ± 0.32 20.7 ± 0.39 22.7 ± 0.42 22.7 ± 0.42 NR 20.7 ± 0.47 17.0 ± 0.18
Leaf C 22.0 ± 0.37 36.0 ± 0.27 27.3 ± 0.38 25.7 ± 0.34 20.7 ± 0.17 23.3 ± 0.12 23.3 ± 0.15
Stem C 27.0 ± 0.25 — 24.0 ± 0.17 23.3 ± 0.25 15.3 ± 0.23 35.0 ± 0.21 22.7 ± 0.17
Bark C 25.3 ± 0.29 — 24.0 ± 0.28 19.0 ± 0.24 24.2 ± 0.24 25.0 ± 0.25 17.0 ± 0.24
Fresh callus B 20.0 ± 0.24 — — 17.0 ± 0.12 24.7 ± 0.19 28.3 ± 0.24 22.3 ± 0.41
Fresh callus C 30.7 ± 0.30 — — 19.7 ± 0.12 25.3 ± 0.34 35.3 ± 0.34 22.7 ± 0.25
Old callus B 24.0 ± 0.15 — — — — — —
Old callus C 30.0 ± 0.14 17.0 ± 0.17 20.7 ± 0.17 — 25.3 ± 0.28 — —
In vitro plant C 38.0 ± 0.14 32.0 ± 0.14 — 34.3 ± 0.35 — — —

Note: Values are inhibition-zone diameters (mm), mean ± SD, as reported in the thesis tables used for this article. “NR”
= no reported inhibition in the corresponding summarized observation; “—” = value not reproduced in the available
observation summary. A, B and C are retained as treatment labels because the antimicrobial table does not consistently
define them by solvent/concentration.

Table 2. Selected observation summary of antimicrobial response
Observation p arameter Finding
Highest reported inhibition zone 38.0 ± 0.14 mm against B. subtilis (in vitro plant C)
Strong E. coli response 36.0 ± 0.27 mm (leaf C)
Strong S. boydii response 35.3 ± 0.34 mm (fresh callus C) and 35.0 ± 0.21 mm (stem C)
Strong P. vulgaris response 34.3 ± 0.35 mm (in vitro plant C)
Comparatively resistant organism Pseudomonas aeruginosa
Most susceptible organism in thesis interpretation Shigella boydii
Statistical significance Several tissue-treatment comparisons reported p < 0.0003; Stem

A was reported as non-significant (p = 0.26)

*************
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21dt gXr _{ß _‹` [yd© Eoe`m _{ß gD$Xr Aa] Am°a B©amZ H{$ gß]ßY:$
‡_wI _hmeo∫$`m{ß, hm∞_y©O ÒQ≠>{Q> Am°a BÚmBb H{$ ode{f gßX ©̂ _{ß

gwXr[ o]∂S>bm*  gßXr[ o]∂S>bm**

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - 21dt gXr H{$ _‹` [yd© _{ß gD$Xr Aa] Am°a B©amZ H{$ Am[gr gß]ßY ̂ y-amOZroVH$ oÒWaVm, D$Om© gwajm Am°a d°MmnaH$ ‡^wÀd H$r Ywar
ah{ h¢& `h em{Y [Ã Xm{Zm{ß X{em{ß H{$ gß]ßYm{ß H$m odõ{fU _hmeo∫$`m{ß (A_arH$m, MrZ, Í$g, `yam{[r` gßK), gm_naH$ Ob_mJ© "ÒQ≠>{Q> Am∞\$ hm∞_y©O' VWm
A_arH$m H{$ ‡_wI aUZroVH$ gh`m{Jr "BÚmBb' H{$ ode{f gßX^© _{ß H$aVm h°& Bg j{Ã _{ß A_arH$r-BÚm`br JR>Om{∂S> Am°a B©amZ H{$ ]rM ]∂T>V{ g°›` d
gm_naH$ VZmd Z{ Im∂S>r X{em{ß H{$ gwajm g_rH$aUm{ß H$m{ [yar Vah ]Xb oX`m h°& Ohm± EH$ Am{a A_arH$r gwajm N>Var Am°a "A]´mh_ g_Pm°Vm' Bg j{Ã
_{ß BÚmBb H$r AdoÒWoV H$m{ gw—∂T> H$aV{ h¢, dht Xygar Am{a MrZ H$r _‹`ÒWVm Am°a Í$g H{$ gmW D$Om© Hy$Q>ZroV Z{ ]hwYw´dr` ‡oVÒ[Ym© H$m{ O›_ oX`m
h°& ̀ h em{Y [Ã Ò[ÓQ> H$aVm h° oH$ gD$Xr-B©amZ H{$ Am[gr VZmd Am°a BÚm`br Am`m_ H{$ H$maU _‹` [yd© d°oÌdH$ gßKf© Am°a Hy$Q>ZroVH$ [wZgß©aMZm
H{$ g]g{ gßd{XZerb Xm°a g{ JwOa ahm h°&
e„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñ gwfir-oe`m d°MmnaH$ od^mOZ, j{Ãr` AmH$mßjm`{ß, ^y-amOZroVH$ ohV, [oÌM_ Eoe`m, _‹` [yd© Eoe`m, 21dt gXr, A]´mh_
g_Pm°Vm, gD$Xr Aa], B©amZ, BOam`b, grna`m, A_arH$m, Í$g, MrZ, ÒQ≠>{Q> Am∞\$ hm∞_y©O, Im∂S>r, D$Om© gwajm, gm_naH$ Ob_mJ©, d°oÌdH$ Am[yoV©
l•ßIbm, \$mag H$r Im∂S>r, Am{_mZ H$r Im∂S>r, O{gr[rAm{E, Am{[{H$ flbg, H$Ém V{b, ohO]wÑmh, hyVr, AmVßH$dmX, A‡dmgZ, ]{ÎQ> EßS> am{S> BZroeEoQ>d,
Adam{YZ&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  _‹` [yd© Eoe`m d°oÌdH$ Hy$Q>ZroV H$m dh gßd{XZerb H{$ß–
h° Ohm± j{Ãr` AmH$mßjm`{ß Am°a _hmeo∫$`m{ß H{$ ^y-amOZroVH$ ohV Am[g
_{ß Q>H$amV{ h¢& Bg [Q>b [a gD$Xr Aa] Am°a B©amZ H$m ¤ß¤ gwfir-oe`m
d°MmnaH$ od^mOZ g{ AmJ{ ]∂T>H$a gß[yU© [oÌM_ Eoe`m H{$ gwajm T>mßM{ H$m{
‡^modV H$aVm h°& 21dt gXr _{ß Bg j{Ã H$r JoVerbVm V] Am°a AoYH$
OoQ>b hm{ JB© O] A_arH$m H{$ Z{V•Àd _{ß BÚmBb H$m{ j{Ãr` gwajm VßÃ _{ß
JhamB© g{ emo_b oH$`m J`m& "A]´mh_ g_Pm°V{' (2020) H{$ ]mX g{
Im∂S>r j{Ã _{ß BÚmBb H$r Hy$Q>ZroVH$ Am°a gm_naH$ C[oÒWoV Z{ V{hamZ
Am°a na`mX H{$ ]rM H{$ eo∫$ gßVwbZ H$m{ ZE oga{ g{ [na^mofV oH$`m h°&
BgH{$ gmW hr, "ÒQ≠>{Q> Am∞\$ hm∞_y©O' O°g{ gßd{XZerb Ob_mJ© Am°a d°oÌdH$
_hmeo∫$`m{ß (A_arH$m, MrZ, Í$g) H{$ ‡À`j-A‡À`j hÒVj{[ Z{ Bg
j{Ã H$m{ oZaßVa gßKf© Am°a Hy$Q>ZroVH$ gm°X{]mOr H$m H{$ß– ]Zm oX`m h°&
gmohÀ` H$r g_rjmgmohÀ` H$r g_rjmgmohÀ` H$r g_rjmgmohÀ` H$r g_rjmgmohÀ` H$r g_rjm
o[N>b{ 5 dfm~ (2021-2026) _{ß ‡oVoÓR>V AßVaamÓQ≠>r` nagM© OZaÎg
Am°a ‡_wI g_mMma [Ãm{ß‹EO{ßog`m{ß _{ß ‡H$moeV em{Y [Ãm{ß d Amb{Im{ß H$m
ogßhmdbm{H$Z Bg odf` H$m{ Ò[ÓQ> H$aVm h°:$
H$. ‡oVoÓR>V nagM© OZ©b (Research Journals)
l Gause, F. Gregory (2021). “The Regional Cold War
in the Middle East: Causes and Prospects,”Journal of

* ghm`H$ ‡m‹`m[H$ Edß od^mJm‹`j (amOZroV odkmZ) ‡YmZ_ßÃr H$m∞b{O Am∞\$ E∑grb{ßg, _hmamOm ^m{O emgH$r` ÒZmVH$m{Œmma _hmod⁄mb`,
Yma (_.‡.) ‰mmaV

** ghm`H$ ‡m‹`m[H$ Edß od^mJm‹`j (amOZroV odkmZ) ‡YmZ_ßÃr H$m∞b{O Am∞\$ E∑grb{ßg, emgH$r` ÒZmVH$m{Œma _hmod⁄mb`, IaJm{Z
(_.‡.)  ‰mmaV

Arabian Studies.

`h em{Y [Ã gD$Xr Aa] Am°a B©amZ H{$ ]rM Mb ah{ j{Ãr` erV ̀ w’
H{$ AßVoZ©ohV H$maUm{ß H$r [∂S>Vmb H$aVm h°, Om{ H{$db Ymo_©H$ Z hm{H$a
j{Ãr` dM©Òd Am°a amÓQ≠>r` gwajm g{ Ow∂S{> h¢& Altunisik, M. B. (2022).
“Turkey and the Gulf States: Changing Dynamics of Security
and Economy,”Middle East Policy.

`h A‹``Z Im∂S>r j{Ã _{ß ]XbV{ gwajm g_rH$aUm{ß Am°a gD$Xr-
B©amZ VZmd H{$ ]rM j{Ãr` VWm ]mhar VmH$Vm{ß H{$ ‡^mdm{ß H$m gẏ _ odõ{fU
H$aVm h°&
Sun, Degang &Zou, Zhiqiang (2022). “Chinas Economic
Diplomacy towards the Middle East: Motivations and
Impacts,”Asian Survey.

`h [Ã MrZ ¤mam _‹`‹[oÌM_ Eoe`m _{ß A[ZmB© OmZ{ dmbr AmoW©H$
Hy$Q>ZroV Am°a gD$Xr-B©amZ Xm{Zm{ß H{$ gmW gßVwobV gß]ßY ]ZmE aIZ{ H$r
aUZroV [a ‡H$me S>mbVm h°&

Katz, M. N. (2023). Russias Strategy in the Middle East
Post-Ukraine War. International Affairs,

`h em{Y [Ã `yH´${Z `w’ H{$ ]mX _‹` [yd© _{ß Í$g H$r ]XbVr
‡mWo_H$VmAm{ß VWm "OPEC+' H{$ _m‹`_ g{ gD$Xr Aa] Am°a B©amZ H{$
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gmW V{b CÀ[mXZ [a g_›d` ÒWmo[V H$aZ{ H$r Hy$Q>ZroV H$m{ a{ImßoH$V
H$aVm h°&

Ulrichsen, K. C. (2024). The Sino-Brokered Saudi-
Iranian Detente: Geopolitical Shifts in the Gulf. Middle East
Journal
   `h A‹``Z _mM© 2023 H{$ ]roOßJ g_Pm°V{ H{$ ]mX gD$Xr-B©amZ
amOZo`H$ gß]ßYm{ß _{ß AmE ]Xbmdm{ß Am°a Eoe`mB© eo∫$`m{ß H{$ ]∂T>V{ XIb
H$m odõ{fU H$aVm h°&
I. ‡oVoÓR>V g_mMma EO{ßog`mß / g_mMma [Ã (N>_y{ &h_X][_{ ‹
N>_y{MßM_V{)

Reuters. (2023, March 10). Saudi Arabia and Iran agree
to resume ties in deal brokered by China. Reuters World
News.

`h na[m{Q©> ]roOßJ _{ß gß[fi hwE E{oVhmogH$ oÃ[jr` g_Pm°V{ H{$
oddaU Am°a _‹` [yd© H$r ^y-amOZroV [a BgH{$ XyaJm_r ‡^mdm{ß H$m
Vœ`mÀ_H$ _yÎ`mßH$Z ‡ÒVwV H$aVr h°& d{] obßH$https://
www.reuters.com/world/middle-east/saudi-arabia-iran-
agree-resume-ties-reuters-now-2023-03-10/

The New York Times. (2024, June 14). Navigating the
Shifting Sands: US and Israeli Strategies in the Persian
Gulf.
   `h Amb{I A_arH$r Am°a BÚm`br aUZroVH$mam{ß ¤mam B©amZ H{$ ]∂T>V{
‡^md H$m{ am{H$Z{ VWm Im∂S>r j{Ã _{ß gwajm JR>Om{∂S> H$m{ ]ZmE aIZ{ H$r
ZroV H$m odõ{fU H$aVm h°& d{] obßH$https://www.nytimes.com/
2024/06/14/world/middleeast/us-israel-gulf-strategy.html

BBC News. (2025, January 22). Strait of Hormuz: The
Chokepoint of Global Energy and Maritime Security.
   `h J´mCßS> na[m{Q©> hm∞_y©O ÒQ≠>{Q> _{ß ]∂T>Vr Zm°g°oZH$ JÌV, V{b Q°>ßH$am{ß H$r
gwajm Am°a gD$Xr-B©amZ VZmd H{$ H$maU d°oÌdH$ Am[yoV© l•ßIbm [a [∂S>Z{
dmb{ Om{oI_m{ß H$m Om`Om b{Vr h°& d{] obßH$https://www.bbc.com/
news/world-middle-east-strait-of-hormuz-analysis

Vœ`m{ß H$m odõ{fUVœ`m{ß H$m odõ{fUVœ`m{ß H$m odõ{fUVœ`m{ß H$m odõ{fUVœ`m{ß H$m odõ{fU
H$.H$.H$.H$.H$. _hmeo∫$`m{ ß, BÚmBb Am°a j{Ãr` _hmeo∫$`m{ ß, BÚmBb Am°a j{Ãr` _hmeo∫$`m{ ß, BÚmBb Am°a j{Ãr` _hmeo∫$`m{ ß, BÚmBb Am°a j{Ãr` _hmeo∫$`m{ ß, BÚmBb Am°a j{Ãr` YYYYYw´drH$aU H$r JoVerbVm-w´drH$aU H$r JoVerbVm-w´drH$aU H$r JoVerbVm-w´drH$aU H$r JoVerbVm-w´drH$aU H$r JoVerbVm-
21dt gXr _{ß _‹` [yd© Eoe`m H$r ^y-amOZroV H{$db j{Ãr` VmH$Vm{ß VH$
gro_V Zht h°, ]oÎH$ `h d°oÌdH$ _hmeo∫$`m{ß Am°a BÚmBb H{$ gm_naH$
ohVm{ß H{$ Omb _{ß CbPr hwB© h°&
1.1.1.1.1. A_arH$m Am °a BÚmBb H$r aUZroVH$ Y war (A_arH$m Am °a BÚmBb H$r aUZroVH$ Y war (A_arH$m Am °a BÚmBb H$r aUZroVH$ Y war (A_arH$m Am °a BÚmBb H$r aUZroVH$ Y war (A_arH$m Am °a BÚmBb H$r aUZroVH$ Y war (US-Israel
Alliance ):$):$):$):$):$ A_arH$m _‹` [yd© _{ß A[Zr gwajm ‡mWo_H$VmAm{ß H$m
gßMmbZ _wª` Í$[ g{ BÚmBb H{$ gmW A[Z{ AQy>Q> g°›` Am°a Iwo\$`m
JR>Om{∂S> H{$ _m‹`_ g{ H$aVm h°& 21dt gXr _{ß, ode{fH$a "A]´mh_ EH$m∞S©>≤g'
(2020) H{$ ]mX g{, BÚmBb H$r Im∂S>r X{em{ß (O°g{ ̀ yEB© Am°a ]harZ) VH$
Hy$Q>ZroVH$ [hw±M _{ß CÑ{IZr` d•o’ hwB© h°& BÚmBb Am°a A_arH$m H$r gß̀ w∫$
ZroV`m± B©amZ H{$ [a_m�mw H$m`©H´$_ Am°a CgH{$ j{Ãr` gh`m{oJ`m{ß (O°g{
ohO]wÑmh, hyVr Am°a o_oboe`m Z{Q>dH©$) H{$ odÈ’ AmH´$m_H$ Adam{Y
(Containment) [a H{$ßo–V ahr h¢& na`mX Am°a V{hamZ H{$ ]rM H{$ H$∂S>d{
gß]ßYm{ß _{ß BÚmBb H$r `h _wIa C[oÒWoV EH$ CÀ‡{aH$ H$m H$m_ H$aVr h°,
∑`m{ßoH$ B©amZ BÚmBb H$m{ A[Z{ AoÒVÀd H{$ obE g]g{ ]∂S>m IVam _mZVm

h°, O]oH$ H$B© Im∂S>r X{e B©amZ H{$ oIbm\$ gwajm h{Vw A_arH$r-BÚm`br
gwajm T>mßM{ H$m{ AmdÌ`H$ _mZV{ h¢&
2.2.2.2.2. MrZ H$r ]∂T>Vr Hy$Q>ZroV Am°a _‹`ÒWVm:$MrZ H$r ]∂T>Vr Hy$Q>ZroV Am°a _‹`ÒWVm:$MrZ H$r ]∂T>Vr Hy$Q>ZroV Am°a _‹`ÒWVm:$MrZ H$r ]∂T>Vr Hy$Q>ZroV Am°a _‹`ÒWVm:$MrZ H$r ]∂T>Vr Hy$Q>ZroV Am°a _‹`ÒWVm:$ E{oVhmogH$ Í$[ g{ D$Om©
Am`mVH$ H$r ̂ yo_H$m oZ^mZ{ dmbm MrZ A] Bg j{Ã _{ß gwajm Am°a Hy$Q>ZroV
H$m EH$ Z`m H{$ß– ]Z MwH$m h°& _mM© 2023 _{ß ]roOßJ H$r _‹`ÒWVm _{ß
gD$Xr Aa] Am°a B©amZ H{$ ]rM amOZo`H$ gß]ßYm{ß H$r ]hmbr Z{ `h og’
H$a oX`m oH$ Eoe`mB© _hmeo∫$`m± A] _‹` [yd© _{ß [oÌM_r ‡^wÀd H$m{
MwZm°Vr X{ ahr h¢& MrZ Xm{Zm{ß X{em{ß H$m g]g{ ]∂S>m Ï`m[mnaH$ gmP{Xma h° Am°a
dh j{Ã _{ß AmoW©H$ oÒWaVm MmhVm h° VmoH$ CgH$r Ì]{ÎQ> EßS> am{S>Ì
[na`m{OZmEß Am°a V{b Am[yoV© gwMmÍ$ Í$[ g{ MbVr ah{ß&
3.3.3.3.3. Í$g H$r D$Om© Hy$Q>ZroV Am°a Í$g H$r D$Om© Hy$Q>ZroV Am°a Í$g H$r D$Om© Hy$Q>ZroV Am°a Í$g H$r D$Om© Hy$Q>ZroV Am°a Í$g H$r D$Om© Hy$Q>ZroV Am°a OPEC+ g_›d`:$ g_›d`:$ g_›d`:$ g_›d`:$ g_›d`:$ grna`m gßH$Q>
H{$ ]mX g{ _‹` [yd© _{ß Í$g H$r g°›` Am°a Hy$Q>ZroVH$ goH´$`Vm ]∂T>r h°&
_m∞ÒH$m{ Z{ [oÌM_r ‡oV]ßYm{ß H{$ ‡^md H$m{ ]{Aga H$aZ{ H{$ obE V{hamZ H{$
gmW AmoW©H$ Job`mam{ß H$m{ _O]yV oH$`m h°, dht OPEC+ _ßM H{$ OnaE
gD$Xr Aa] H{$ gmW o_bH$a V{b CÀ[mXZ Am°a H$r_Vm{ß H$m{ oZ`ßoÃV H$aZ{
_{ß _hÀd[yU© ^yo_H$m oZ^mB© h°&
4.4.4.4.4. `yam{[r` gßK H$r gr_mE±:$`yam{[r` gßK H$r gr_mE±:$`yam{[r` gßK H$r gr_mE±:$`yam{[r` gßK H$r gr_mE±:$`yam{[r` gßK H$r gr_mE±:$ `yam{[r` X{e Hy$Q>ZroVH$ ÒVa [a B©amZ
H{$ gmW [a_mUw g_Pm°V{ (JCPOA) H$m{ OrodV aIZ{ H{$ [jYa ah{ h¢,
[aßVw A_arH$r ‡oV]ßYm{ß Am°a BÚmBb-gß]ßoYV j{Ãr` gwajm gßH$Q>m{ß H{$
MbV{ Im∂S>r Hy$Q>ZroV _{ß CZH$m ‡^md A[{jmH•$V gro_V hm{ J`m h°&
5.5.5.5.5. ÒQ≠> {Q> Am∞\$ hm∞_y ©O:$ÒQ≠> {Q> Am∞\$ hm∞_y ©O:$ÒQ≠> {Q> Am∞\$ hm∞_y ©O:$ÒQ≠> {Q> Am∞\$ hm∞_y ©O:$ÒQ≠> {Q> Am∞\$ hm∞_y ©O:$ ^y-amOZroVH$ Am°a AmoW©H$ gßKf© H$m H{$ß–
6. \$mag H$r Im∂S>r Am°a Am{_mZ H$r Im∂S>r H$m{ Om{∂S>Z{ dmbm ÒQ≠>{Q> Am∞\$
hm∞_y©O d°oÌdH$ AW©Ï`dÒWm H$r _wª` OrdZa{Im h°, Ohm± g{ XwoZ`m H{$
Hw$b [{Q≠>m{ob`_ H$m EH$ ]hwV ]∂S>m ohÒgm JwOaVm h°&
7.7.7.7.7. aUZroVH$ VZmd Am°a g_w–r gwajm:aUZroVH$ VZmd Am°a g_w–r gwajm:aUZroVH$ VZmd Am°a g_w–r gwajm:aUZroVH$ VZmd Am°a g_w–r gwajm:aUZroVH$ VZmd Am°a g_w–r gwajm: ̀ h ObS>_Í$ _‹` ̂ m°Jm{obH$
Í$[ g{ B©amZ H{$ o]bHw$b ZOXrH$ oÒWV h°& O] ̂ r A_arH$m, BÚmBb Am°a
B©amZ H{$ ]rM ^y-amOZroVH$ VZmd `m g°›` Q>H$amd Ma_ [a [hw±MVm h°,
Vm{ B©amZ ¤mam Bg _mJ© H$m{ ]moYV H$aZ{ ̀ m Zm°dhZ H$m{ oZ`ßoÃV H$aZ{ H$r
Y_oH$`m± Xr OmVr h¢&
8.8.8.8.8. gD$Xr Am°a d°oÌdH$ ‡^md:gD$Xr Am°a d°oÌdH$ ‡^md:gD$Xr Am°a d°oÌdH$ ‡^md:gD$Xr Am°a d°oÌdH$ ‡^md:gD$Xr Am°a d°oÌdH$ ‡^md: gD$Xr Aa] Am°a A›` Im∂S>r X{em{ß H$m
AoYH$mße H$Ém V{b Bgr _mJ© g{ AßVaamÓQ≠>r` ]mOmam{ß _{ß ^{Om OmVm h°&
BgobE, hm∞_y©O ÒQ≠>{Q> _{ß oH$gr ^r ‡H$ma H$r g°›` AemßoV `m Adam{Y H$m
grYm Aga d°oÌdH$ V{b H$r_Vm{ß [a [∂S>Vm h°& A_arH$m Am°a CgH{$ gh`m{Jr
Bg Ob_mJ© [a "Zm°dhZ H$r ÒdVßÃVm' (Freedom of Navigation)
gwoZoÌMV H$aZ{ H{$ obE A[Zr Zm°g{Zm H$r V°ZmVr H$aV{ h¢, oOgg{ B©amZ
Am°a [oÌM_r-BÚm`br I{_{ H{$ ]rM Bg gßH$rU© Ob j{Ã _{ß oZaßVa g°›`
gßKf© Am°a Q>H$amd H$r AmeßH$m ]Zr ahVr h°&
oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© - 21dt gXr H{$ _‹` [yd© _{ß gD$Xr Aa] Am°a B©amZ H{$ gß]ßY EH$
AÀ`ßV OoQ>b Am°a [nadV©Zerb Xm°a g{ JwOa ah{ h¢& Ohm± EH$ Va\$ Xm{Zm{ß
X{em{ß Z{ Hy$Q>ZroVH$ _m‹`_m{ß g{ VZmd H$m{ H$_ H$aZ{ H{$ ‡`mg oH$E h¢, dht
Xygar Va\$ A_arH$m, BÚmBb Am°a B©amZ H{$ ]rM H$m oÃH$m{Ur` gßKf© Bg
j{Ã H$r emßoV H$m{ ]ma-]ma [Q>ar g{ CVma X{Vm h°& BÚmBb H$r j{Ãr`
AdoÒWoV Am°a A_arH$r gwajm N>Var EH$ Am{a Ohm± Im∂S>r X{em{ß H$m{ gm_naH$
gwajm H$m Ahgmg H$amVr h°, dht Xygar Am{a `h B©amZ H{$ gmW ÒWmB©
Q>H$amd H$r [•ÓR>^yo_ V°`ma H$aVr h°& BgH{$ AoVna∫$, ÒQ≠>{Q> Am∞\$ hm∞_y©O H$r
gm_naH$ gßd{XZerbVm `h og’ H$aVr h° oH$ Bg j{Ã H$m H$m{B© ^r ^y-
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amOZroVH$ gßH$Q> H{$db ÒWmZr` Zht ahVm, ]oÎH$ d°oÌdH$ AW©Ï`dÒWm
Am°a D$Om© gwajm H$m{ grY{ Vm°a [a ‡^modV H$aVm h°& XrK©H$mobH$ oÒWaVm
H{$ obE j{Ã _{ß ‡oVÒ[Yr© _hmeo∫$embr JR>]ßYZm{ß H{$ ÒWmZ [a g_md{er
gßdmX Am°a j{Ãr` gwajm VßÃ H$m odH$mg AoZdm`© h°&
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Abstract: Pterocarpus marsupium Roxb. is an important medicinal tree of the Fabaceae family that has been traditionally
used in Indian systems of medicine and is recognized for its diverse pharmacological properties. The plant contains a
wide range of biologically active phytoconstituents, particularly phenolic compounds, flavonoids, stilbenes and other
secondary metabolites that may contribute to its antioxidant potential. The present study was undertaken to determine
the free radical scavenging activity of different plant parts and in vitro-derived tissues of P. marsupium as part of a
broader investigation on mass multiplication and pharmacological profiling of the species. Plant materials were collected
from three sites of Barnawapara, Chhattisgarh, India, during June 2022 to May 2024. Leaves, stems, roots, flowers,
bark, seeds, pods, in vitro plants and in vitro seedlings were evaluated for antioxidant activity using the 2,2-diphenyl-
1-picrylhydrazyl (DPPH) radical scavenging assay. The DPPH assay was based on the ability of antioxidant constituents
to donate hydrogen or electrons to the stable DPPH radical, resulting in a decrease in absorbance at 517 nm. The
antioxidant activity showed considerable variation among plant tissues. The highest DPPH inhibition was recorded in
in vitro seedlings (83.8%), followed by in vitro plants (81.9%) and bark (80.3%). Roots and leaves exhibited 72.1% and
68.4% inhibition, respectively, whereas pods, stems, flowers and seeds showed comparatively lower activities of
52.7%, 45.2%, 39.6% and 25.4%, respectively. The strong radical scavenging capacity of bark and in vitro-derived
tissues corresponded with their relatively higher phenolic and flavonoid contents. In vitro seedlings also showed the
highest total phenolic content (23.4 mg/g) and flavonoid content (26.34 mg/g), supporting the association between
secondary metabolite accumulation and antioxidant activity. The findings demonstrate substantial antioxidant potential
in P. marsupium, particularly in bark and in vitro-derived tissues, and indicate that tissue culture may provide an
alternative source of antioxidant-rich plant material.
Keywords:  Pterocarpus marsupium, antioxidant activity, DPPH, free radical scavenging, phenolic compounds,
flavonoids, in vitro culture, medicinal plant.

Comparative  Evaluation  of  Free  Radical  Scavenging
Activity  of Pterocarpus  marsupium  Roxb.

Introduction - Pterocarpus marsupium commonly known
as Indian kino, Vijaysar or Bijaka, is a medicinal tree
belonging to the Fabaceae family. Different parts of the
plant, including bark, heartwood, leaves, flowers and gum,
have traditionally been used for various therapeutic
purposes. The bark and wood are especially associated
with antidiabetic applications, while other plant parts have
been reported to possess antioxidant, anti-inflammatory,
antimicrobial, hepatoprotective, analgesic and related
biological properties. The pharmacological importance of
P. marsupium is closely related to its chemical diversity.
Previous investigations have reported flavonoids, phenolic
compounds, stilbenes, terpenoids, saponins, tannins,
glycosides and other constituents in different tissues.
Important compounds reported from the species include
pterostilbene, epicatechin, pterosupin, marsupin,
liquiritigenin and related polyphenolic constituents. These
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compounds have been associated with several biological
activities, particularly antioxidant and antidiabetic effects.
Oxidative stress results when the generation of reactive
oxygen species and other free radicals exceeds the capacity
of biological antioxidant defense systems. Free radicals
possess unpaired electrons and are highly reactive.
Excessive free radical generation can damage
biomolecules such as proteins, lipids and nucleic acids and
has been associated with cellular injury and several chronic
pathological conditions. Antioxidants can neutralize reactive
species by donating electrons or hydrogen atoms, thereby
reducing oxidative damage.The antioxidant properties of
P. marsupium are particularly relevant because several
phytochemicals reported from this species are capable of
contributing to radical-scavenging processes. Phenolic
compounds and flavonoids can act as electron or hydrogen
donors, while other secondary metabolites may contribute
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synergistically to overall antioxidant activity.
The DPPH assay is one of the commonly used in vitro

methods for preliminary evaluation of antioxidant capacity.
DPPH is a stable nitrogen-centered free radical
characterized by a deep violet color in solution. When an
antioxidant donates a hydrogen atom or electron to DPPH,
the radical is reduced and the intensity of the violet color
decreases. The reduction can be quantified
spectrophotometrically, commonly at 517 nm.

The specific objective addressed in this article was the
determination of free radical scavenging activity of P.
marsupium. The study evaluated nine tissue types—leaves,
stems, roots, flowers, bark, seeds, pods, in vitro plants and
in vitro seedlings—using the DPPH assay. The antioxidant
results were considered together with the quantitative
phenolic and flavonoid profiles reported elsewhere in the
thesis to provide a more integrated interpretation of
antioxidant potential.
Materials and Methods
Plant material and collection: Different plant parts of P.
marsupium were collected from three different sites of
Barnawapara, Chhattisgarh, India, during June 2022 to May
2024. The collection was carried out in the morning. Healthy
plant material was selected for analysis. The collected
materials were cleaned with distilled water to remove foreign
particles and were processed for biochemical analysis.
Preparation of extract s: The thesis describes Soxhlet
extraction as the principal hot extraction procedure.
Powdered plant material was placed in a porous thimble
and continuously extracted with the selected solvent through
repeated cycles of vaporization, condensation and
siphoning. Extraction was considered complete when the
solvent in the siphon tube became clear. The extracts
obtained from different plant tissues were subsequently
used for the antioxidant investigation.
DPPH radical scavenging assay: Free radical scavenging
activity was determined using the DPPH assay following
the method cited in the thesis as Kumari (2013), with the
calculation of activity percentage based on Shekhar and
Anju (2014).

A 0.3 mM solution of 1,1-diphenyl-2-picrylhydrazyl
(DPPH) was prepared in methanol and protected from light.
For the assay, 2 mL of extract at the respective
concentration was mixed with 1 mL of DPPH solution.
Ethanol was used instead of DPPH for the blank, while
ethanol was used instead of plant extract for the control.
The reaction mixtures were maintained in the dark for 30
min, after which absorbance was recorded at 517 nm.
Measurements were performed in triplicate.
DPPH inhibition (%) = [(Absorbance of control “
Absorbance of sample) / Absorbance of control] × 100
Comparative phytochemical analysis: To interpret the
antioxidant results, the DPPH values were considered
alongside the total phenolic and total flavonoid contents
reported in the thesis. Total phenolic content was

determined for different plant parts, with values ranging from
5.1 to 23.4 mg/g. Total flavonoid content ranged from 6.5
to 26.34 mg/g. This comparison was descriptive and was
used to examine whether tissues with higher levels of these
secondary metabolites also exhibited stronger DPPH
radical-scavenging activity.
Result s
Variation in DPPH radical scavenging activity: The
DPPH assay revealed marked variation in radical-
scavenging activity among the different tissues of P.
marsupium.
 Plant material DPPH inhibition (%)
 Leaves 68.4
 Stems 45.2
 Roots 72.1
 Flowers 39.6
 Bark 80.3
 Seeds 25.4
 Pods 52.7
 In vitro plant 81.9
 In vitro seedling 83.8

The highest DPPH inhibition was recorded in in vitro
seedlings (83.8%), followed by in vitro plants (81.9%) and
bark (80.3%). Roots showed 72.1% inhibition, while leaves
exhibited 68.4%. Intermediate activity was observed in pods
and stems, with 52.7% and 45.2% inhibition, respectively.
Flowers showed 39.6% inhibition and seeds exhibited the
lowest value of 25.4%.
Phenolic content and relationship with antioxidant
activity: Total phenolic content varied substantially among
the tissues examined. Seeds showed the lowest reported
value of 5.1 mg/g, whereas in vitro seedlings showed the
highest value of 23.4 mg/g. Bark contained 18.4 mg/g, in
vitro plants 19.8 mg/g, roots 15.6 mg/g and leaves 12.5
mg/g.

The general pattern of phenolic accumulation
corresponded with the DPPH findings. In vitro seedlings,
which had the highest phenolic content, also showed the
highest DPPH inhibition. Bark and in vitro plants also
contained relatively high phenolic concentrations and
exhibited strong radical-scavenging activity.
Flavonoid content and antioxidant activity: A similar
trend was observed for flavonoids. In vitro seedlings
contained 26.34 mg/g total flavonoids, followed by in vitro
plants at 23.91 mg/g and bark at 20.1 mg/g. Leaves
contained 15.4 mg/g, while stems, roots, flowers, seeds
and pods showed lower values.

The tissues with the highest flavonoid concentrations
were therefore largely the same tissues that demonstrated
the highest DPPH inhibition. This parallel pattern supports
the possibility that phenolic and flavonoid compounds
contributed substantially to the antioxidant activity observed
in the extracts.
Discussion: The present investigation demonstrated
considerable differences in free radical scavenging capacity
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among tissues of P. marsupium. The most important finding
was the strong antioxidant performance of in vitro-derived
tissues. In vitro seedlings recorded 83.8% DPPH inhibition,
while in vitro plants showed 81.9%. Bark also exhibited high
activity at 80.3%. These results demonstrate that the
antioxidant potential of P. marsupium is not restricted to
traditionally used mature tissues and that tissue-cultured
material may also possess substantial radical-scavenging
capacity.

The DPPH method measures the ability of antioxidant
constituents to reduce a stable free radical. Therefore, the
observed differences among tissues can reflect differences
in the type and concentration of extractable compounds
capable of donating electrons or hydrogen atoms.
 High antioxidant activity of bark: Bark showed 80.3%
DPPH inhibition and represented one of the strongest
naturally occurring tissues tested. The high antioxidant
activity of bark is biologically plausible because bark serves
as an external protective tissue and is exposed to physical
injury, pathogens, herbivores and environmental stress.
Plants often accumulate defense-related secondary
metabolites in tissues that are exposed to such challenges.
The total phenolic content of bark was 18.4 mg/g and its
total flavonoid content was 20.1 mg/g. Both values were
relatively high compared with several other natural tissues.
This biochemical profile provides a reasonable explanation
for its high DPPH activity.
Strong antioxidant activity of root s: Roots demonstrated
72.1% DPPH inhibition, making them the second strongest
naturally occurring tissue after bark. Root tissues interact
continuously with soil microorganisms and environmental
stresses and therefore possess a range of chemical
defense mechanisms.

The relatively high total phenolic content of roots (15.6
mg/g) and flavonoid content (12.3 mg/g) may contribute to
their antioxidant activity. Root-associated phenolic
compounds can participate in defense against
microorganisms and oxidative stress.
 Antioxidant activity of leaves: Leaves displayed 68.4%
DPPH inhibition. Although lower than bark, roots and in vitro
tissues, this represents substantial antioxidant capacity.
Leaves are metabolically active organs that continuously
encounter light, oxygen and environmental fluctuations.
Photosynthetic processes generate reactive oxygen
species, requiring efficient antioxidant systems to maintain
cellular homeostasis.

The leaf phenolic content was 12.5 mg/g and flavonoid
content was 15.4 mg/g. These metabolites may contribute
to protection against oxidative stress caused by
environmental exposure.
 Lower antioxidant activity in stems, flowers, pods and
seeds: Stems, flowers, pods and seeds demonstrated lower
DPPH inhibition compared with bark, roots and in vitro-
derived tissues. Stem activity was 45.2%, flower activity
39.6%, pod activity 52.7%, and seed activity only 25.4%.

The comparatively low activity in seeds is particularly
notable. Seeds can contain high levels of storage
compounds, but the antioxidant profile depends strongly
on species, developmental stage and the specific
compounds accumulated. In the present study, seeds
showed relatively low phenolic and flavonoid levels
compared with in vitro seedlings, which may partly explain
the lower DPPH activity.
Enhanced antioxidant activity in in vitro tissues: One
of the most significant findings of the study was the high
DPPH activity of in vitro-derived tissues. In vitro seedlings
showed the highest value of 83.8%, while in vitro plants
showed 81.9%. These values exceeded all naturally
collected tissues evaluated in the study.
The enhanced antioxidant capacity of tissue-cultured
material may be related to the controlled nutritional
environment, availability of carbon sources, growth
regulators and physiological conditions associated with in
vitro culture. Tissue culture can alter plant metabolism and
may stimulate secondary metabolite biosynthesis under
particular conditions.

In vitro seedlings had the highest total phenolic content
(23.4 mg/g) and highest total flavonoid content (26.34 mg/
g), together with the highest DPPH activity. In vitro plants
also showed high phenolic content (19.8 mg/g), flavonoid
content (23.91 mg/g) and DPPH activity (81.9%). This
simultaneous elevation of antioxidant-associated
phytochemicals and radical-scavenging activity is an
important observation.
 Association between phenolics, flavonoids and DPPH
activity: A clear descriptive relationship was observed
between phenolic/flavonoid accumulation and DPPH
activity. The highest three DPPH values were found in in
vitro seedlings, in vitro plants and bark. These tissues also
showed high phenolic and flavonoid concentrations.

In vitro seedlings had 23.4 mg/g phenolics and 26.34
mg/g flavonoids, with 83.8% DPPH inhibition. In vitro plants
contained 19.8 mg/g phenolics and 23.91 mg/g flavonoids,
with 81.9% inhibition. Bark contained 18.4 mg/g phenolics
and 20.1 mg/g flavonoids, with 80.3% inhibition.
Conversely, seeds exhibited 5.1 mg/g phenolics, 6.5 mg/g
flavonoids and only 25.4% DPPH inhibition. This parallel
trend suggests that phenolic and flavonoid compounds may
be important contributors to the radical-scavenging capacity
of the species.

However, it is scientifically important not to conclude
that these compounds alone are responsible for the
observed antioxidant activity. Plant extracts contain complex
mixtures of compounds, and interactions among phenolics,
flavonoids, saponins, anthocyanins and other constituents
may influence the overall response.
Pharmacological significance: The antioxidant activity
demonstrated by P. marsupium supports its continued
investigation as a source of bioactive compounds. The
results are particularly relevant to the known
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pharmacological importance of P. marsupium, including its
traditional association with antidiabetic applications.

Nevertheless, the DPPH findings should be interpreted
as evidence of in vitro chemical radical-scavenging capacity,
rather than direct evidence of therapeutic efficacy in
humans. Further studies involving additional antioxidant
assays, compound isolation, mechanistic investigations,
cellular models and in vivo validation would be required
before pharmacological claims can be made.
 Import ance of in vitro-derived antioxidant material: The
most notable implication of the study is the high antioxidant
activity observed in in vitro-derived tissues. Conventional
harvesting of bark and heartwood can place additional
pressure on medicinal tree populations because these
tissues are obtained by destructive collection. In contrast,
tissue culture provides a controlled system for generating
plant biomass without repeatedly harvesting mature trees.
If future studies confirm that in vitro-derived tissues
consistently maintain high concentrations of target
antioxidant compounds, optimized tissue culture systems
could potentially be developed for production of bioactive
biomass.
Conclusion: The present study demonstrated substantial
variation in free radical scavenging activity among different
tissues of Pterocarpus marsupium. DPPH inhibition ranged
from 25.4% in seeds to 83.8% in in vitro seedlings. The
highest activities were observed in in vitro seedlings
(83.8%), in vitro plants (81.9%) and bark (80.3%), followed
by roots (72.1%) and leaves (68.4%). Stems, pods and
flowers showed intermediate-to-low activity, whereas seeds
showed the lowest antioxidant response.

The strong antioxidant activity observed in in vitro
seedlings and in vitro plants was accompanied by
comparatively high phenolic and flavonoid contents. In vitro
seedlings, in particular, contained the highest reported
phenolic and flavonoid concentrations and simultaneously
demonstrated the highest DPPH inhibition. This pattern
indicates a strong association between secondary
metabolite accumulation and radical-scavenging capacity.

Bark also showed substantial antioxidant activity and
contained high levels of phenolics and flavonoids,
supporting its recognized pharmacological importance. The
results further demonstrate that antioxidant potential differs
markedly among tissues and that selective utilization of
high-activity tissues may be more appropriate than
assuming uniform pharmacological properties throughout
the plant.

The findings provide experimental support for the
antioxidant potential of P. marsupium and highlight the
importance of in vitro-derived tissues as promising
alternative sources of antioxidant-rich biomass. In
combination with the successful in vitro propagation work
reported in the thesis, these results suggest that plant tissue
culture may have dual significance for conservation and
sustainable production of pharmacologically valuable

material.
However, DPPH activity alone cannot establish

therapeutic efficacy. Future investigations should quantify
individual antioxidant compounds using advanced analytical
techniques such as HPLC, HPTLC, GC-MS or LC-MS,
determine concentration-response relationships and IC50
values, compare multiple complementary antioxidant
assays, and investigate the biological mechanisms
underlying the observed activity.

Pterocarpus marsupium possesses considerable free
radical scavenging potential, with particularly strong activity
in in vitro-derived seedlings and plants. These findings
contribute to the pharmacological profiling of the species
and provide a basis for further research into sustainable
production and utilization of its antioxidant phytochemicals.
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Abstract:  The history of India’s struggle against British colonialism cannot be understood only through major national
movements. Regional and tribal resistance also played an important role in challenging colonial authority. Chhattisgarh,
with its large tribal population and rich forest resources, witnessed several movements against exploitation, land
alienation, forest restrictions, and oppressive administrative policies. Tribal communities resisted colonial intervention
because British rule affected their traditional rights over land, forests, and natural resources. The revolt of Veer Narayan
Singh in 1857 became one of the most significant symbols of resistance in Chhattisgarh. Apart from this, different
tribal communities continuously opposed external control and the destruction of their traditional social and economic
systems. This paper examines the nature, causes, and significance of tribal resistance in Chhattisgarh during the
colonial period.
Keywords:  Chhattisgarh, Tribal Resistance, British Colonialism, Veer Narayan Singh, Forest Rights, Anti-Colonial
Movement.

Tribal Resistance and Anti-Colonial Movements
in Chhattisgarh: A Historical Study

Introduction - Indian history contains numerous examples
of resistance against foreign rule. While the Indian National
Movement is generally associated with prominent leaders
and nationwide organizations, many regional communities
had begun resisting colonial policies much earlier. Tribal
communities were among the first groups to experience
the direct consequences of colonial expansion. Their
traditional economic and social systems were disturbed by
new laws related to forests, land revenue, administration,
and private property.

Chhattisgarh has historically been home to several
tribal communities whose lives were closely connected with
forests, agriculture, and natural resources. The colonial
administration attempted to establish greater control over
these resources. As a result, traditional rights and customs
were increasingly restricted. Tribal people often lost access
to forests and land that had supported their livelihood for
generations.
Objectives of the S tudy:
1. To examine the major causes of tribal resistance in

Chhattisgarh during the colonial period.
2. To analyze the impact of British policies on tribal society

and economy.
3. To study the contribution of Veer Narayan Singh and

other regional resistance movements.
4. To evaluate the historical significance of tribal

movements in the development of anti-colonial
consciousness.

Dr. Abhishek V erma*

*Department of History , Rajeev Gandhi Govt. PG College, Ambikapur (CG)  INDIA

Research Methodology: The present study is based
primarily on historical and secondary sources. Books,
research articles, regional histories, and published studies
related to tribal movements and the freedom struggle in
Chhattisgarh have been consulted. The study follows a
descriptive and analytical approach.
Colonial Policies and T ribal Discontent: British colonial
expansion significantly changed the traditional relationship
between tribal communities and their environment. Before
colonial intervention, forests and land were generally
connected with community life and customary practices.
Tribal groups depended upon agriculture, forest products,
hunting, and other natural resources.

The introduction of new administrative and economic
policies created serious difficulties. Colonial authorities
attempted to regulate forests and establish control over
valuable resources. Restrictions on forest use affected the
everyday lives of tribal communities. The commercialization
of agriculture and the growth of moneylending also
contributed to economic exploitation.

Land alienation became another major problem. Many
tribal families faced increasing pressure from landlords,
moneylenders, and government officials. These changes
created resentment against colonial authority and its local
supporters. Tribal resistance was therefore not simply a
reaction to individual acts of oppression but a broader
struggle to defend land, forests, livelihood, dignity, and
cultural identity.
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Veer Narayan Singh and the Revolt of 1857: One of the
most important figures in the history of Chhattisgarh’s
resistance was Veer Narayan Singh of Sonakhan. He is
widely remembered as an important freedom fighter
associated with the uprising of 1857 in the region.

During a period of severe famine and scarcity, Veer
Narayan Singh reportedly opposed the hoarding of food
grains and supported the distribution of grain among hungry
people. His actions brought him into conflict with colonial
authorities. He became a symbol of courage and opposition
to injustice.

The British administration eventually suppressed the
movement, and Veer Narayan Singh was executed in 1857.
However, his sacrifice gave him an important place in the
history of Chhattisgarh. His contribution demonstrates that
the revolt of 1857 had important regional dimensions and
was not limited to major centers such as Delhi, Kanpur,
Lucknow, or Jhansi.
Tribal Resist ance as a Defence of Identity: Tribal
movements in Chhattisgarh were closely associated with
the protection of traditional identity. Colonial rule introduced
administrative systems that often failed to recognize the
social and cultural practices of indigenous communities.

Forests were particularly important to tribal identity and
livelihood. They provided food, fuel, medicine, and other
resources. Restrictions imposed by the colonial government
were therefore viewed not only as economic limitations but
also as interference in traditional ways of life.

These movements reveal the diversity of India’s
freedom struggle. Different social groups participated for
different reasons. Tribal communities often focused on land
rights, forest access, economic exploitation, and cultural
survival. Nevertheless, their struggles contributed to the
larger historical process of resistance against colonial
domination.
Historical Significance of T ribal Movement s: The tribal
resistance movements of Chhattisgarh have great historical

significance. They demonstrate that opposition to
colonialism existed at regional and local levels and highlight
the role of marginalized communities in India’s struggle for
freedom.

For a long time, mainstream historical narratives
focused mainly on prominent political leaders and major
national organizations. The study of tribal movements
provides a more inclusive understanding of Indian history
and recognizes the contribution of ordinary people and tribal
communities.

Figures such as Veer Narayan Singh became symbols
of bravery, sacrifice, and social justice. Their memories
continue to inspire discussions about tribal rights, forests,
land, and natural resources.
Conclusion: Tribal resistance and anti-colonial movements
in Chhattisgarh occupy an important place in the history of
modern India. These movements emerged as a response
to colonial exploitation and the disruption of traditional social
and economic systems. British policies related to forests,
land, administration, and resources created widespread
dissatisfaction among tribal communities.

The contribution of Veer Narayan Singh represents an
important chapter in the regional history of resistance
against British rule. His courage and sacrifice made him a
lasting symbol of resistance in Chhattisgarh. The study of
these movements broadens our understanding of the Indian
freedom struggle and shows that resistance against
colonialism was not confined to famous leaders or major
political centers.
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[aß[am g{ ‡_mU VH$ :$MmVw_m©g Im⁄ Edß [d©-[aß[amAm{ß H$m
^maVr` kmZ ‡Umbr Am°a d°kmoZH$ [na‡{̇ ` g{ d°MmnaH$ odõ{fU

S>m∞. Xr[m Om{er*

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - MmVw_m©g ^maVr` gmßÒH•$oVH$ Edß kmZ-[aß[am _{ß EH$ _hÀd[yU© AdoY h°, oOg_{ß Amhma-gß`_, C[dmg, F$Vw-AZwHy$b OrdZM`m©
VWm ododY [d©-[aß[amE± [aÒ[a gß]’ oXImB© X{Vr h¢& ‡ÒVwV d°MmnaH$ A‹``Z H$m C‘{Ì` MmVw_m©grZ Im⁄ Edß [d©-[aß[amAm{ß H$m{ ^maVr` kmZ
‡Umbr H{$ [na‡{˙` _{ß g_PZm VWm F$VwM`m©, Amhma-gß`_, C[dmg, [maß[naH$ Im⁄-kmZ Am°a gmßÒH•$oVH$ oZaßVaVm H{$ ]rM gß^modV AßVgß©]ßYm{ß
H$m Ambm{MZmÀ_H$ odõ{fU H$aZm h°& Am`wd}X _{ß F$Vw H{$ AZwÍ$[ Amhma Edß OrdZM`m© _{ß [nadV©Z H$r Ï`doÒWV AdYmaUm o_bVr h° (Thakkar
et al., 2011), O]oH$ ^maVr` [maß[naH$ Im⁄ gmohÀ` ^m{OZ H$m{ ÒWmZr` [`m©daU, gßÒH•$oV, [aß[am Am°a Im⁄-‡gßÒH$aU g{ gß]’ H$aVm h°
(Sarkar et al., 2015)& [maß[naH$ Edß ÒWmZr` ^maVr` Im⁄ [XmW© [a C[b„Y em{Y CZH{$ [m{fU gß]ßYr JwUm{ß H{$ XÒVmd{OrH$aU H$r gß^mdZmE±
‡ÒVwV H$aVm h°, `⁄o[ [m{fU _yÎ` H$m{ grY{ [maß[naH$ ‡WmAm{ß H$r ÒdmÒœ`-‡^mderbVm H{$ ‡_mU H{$ Í$[ _{ß  ,H$r ÒdmÒœ`-‡^mderbVm H{$ ‡_mU
H{$ Í$[ _{ß Zht _mZm Om gH$Vm (Kapoor et al., 2022) & emarnaH$-oH´$`mÀ_H$ Am`m_m{ß H$r MMm© H$aVm h°, b{oH$Z odo^fi Ymo_©H$ C[dmg-‡WmAm{ß
H$r ododYVm H{$ H$maU CZH{$ oZÓH$fm~ H$m{ grY{ MmVw_m©g H{$ ‡À`{H$ d´V [a gm_m›`rH•$V H$aZm CoMV Zht h°  (Trepanowski & Bloomer, 2010;
Trabelsi et al., 2022)&

A‹``Z d°MmnaH$ AZwgßYmZ Ao^H$Î[ [a AmYmnaV h° VWm [mR>Á Úm{Vm{ß, C[b„Y ghH$_r©-g_rojV em{Y-gmohÀ` Am°a gßaoMV
Adbm{H$Z‹AZw^d H$m{ Ï`mª`mÀ_H$ AmYma H{$ Í$[ _{ß C[`m{J H$aVm h°& odõ{fU _{ß ‡_mUm{ß H$m{ [mR>Á, Am`wd}oXH$, [m{fU gß]ßYr VWm g_H$mbrZ
d°kmoZH$ ÒVam{ß [a [•WH$ aIV{ hwE oÃH$m{UrH$aU H$m ‡`mg oH$`m J`m h°& A‹``Z ̀ h ‡ÒVmodV H$aVm h° oH$ MmVw_m©grZ Im⁄ Edß [d©-[aß[amAm{ß H$m{
F$Vw-AZwHy$bZ, Amhma-gß`_, AZwÓR>moZH$ AZwemgZ, gm_wXmo`H$ gh^moJVm Am°a gmßÒH•$oVH$ oZaßVaVm H{$ AßVgß©]’ Am`m_m{ß H{$ Í$[ _{ß g_Pm
Om gH$Vm h°&
e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ e„X Hwß$Or ñ  MmVw_m©g, ^maVr` kmZ ‡Umbr, F$VwM`m©, Amhma-gß`_, C[dmg, [maß[naH$ Im⁄-[aß[am, [d©-gßÒH•$oV, gmßÒH•$oVH$ oZaßVaVm,
F$Vw-AZwHy$bZ, ^maVr` kmZ ‡Umbr&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  ^maVr` gßÒH•$oV _{ß MmVw_m©g H{$db Ymo_©H$ d´Vm{ß Am°a [dm~
H$r AdoY Zht, ]oÎH$ F$Vw, Amhma, OrdZM`m©, Am‹`moÀ_H$ AZwemgZ
VWm gm_wXmo`H$ OrdZ H{$ [aÒ[a gß]ßY H$m{ Ao^Ï`∫$ H$aZ{ dmbr EH$
]hwAm`m_r [aß[am h°& gm_m›`V: MmVw_m©g Amfm∂T> g{ H$moV©H$ VH$ H$r
bJ^J Mma _mg H$r AdoY g{ gß]’ _mZm OmVm h° Am°a BgH$m Ymo_©H$
ÒdÍ$[ ode{f Í$[ g{ dfm© F$Vw g{ Ow∂S>m hwAm h°& odo^fi ^maVr` Ymo_©H$
[aß[amAm{ß _{ß BgH$r JUZm VWm Amaß̂  Am°a AßV H$r oVoW`m{ß _{ß Hw$N> o^fiVmE±
o_bVr h¢` AV: Bg{ gß[yU© ^maV _{ß EH$Í$[ [ßMmßJ-‡Wm H{$ Í$[ _{ß ‡ÒVwV
H$aZm CoMV Zht hm{Jm&

^maVr` [aß[am H$r odoeÓQ>Vm `h h° oH$ F$Vw-[nadV©Z H$m{ H{$db
[`m©daUr` KQ>Zm Z _mZH$a Amhma Am°a OrdZM`m© H{$ oZ`_Z g{ Om{∂S>m
J`m h°& Am`wd}X _{ß F$VwM`m© H$r Ï`doÒWV AdYmaUm o_bVr h°, oOg_{ß
df© H$m{ odo^fi F$VwAm{ß _{ß od^moOV H$aH{$ ‡À`{H$ F$Vw H{$ AZwÍ$[ Amhma-
odhma H$m oZX}e oX`m J`m h°& MaH$gßohVm H{$ dfm©-F$Vw gß]ßYr dU©Z _{ß
dfm©H$mb _{ß [mMZ-j_Vm H{$ ‡^modV hm{Z{ H$r MMm© VWm Amhma _{ß [wamZ{

*‡m{\{$ga, ‡]ßYZ od^mJ ([rOr) lr d°ÓUd BßÒQ>rQ>ÁyQ> Am∞\$ _°Z{O_{ßQ> EßS> gmBßg, BßXm°a (_.‡.)  ‰mmaV

AZmO, O°g{ Om°, J{hy± Am°a Mmdb, VWm `yf‹gy[ AmoX H{$ ‡`m{J H$m CÑ{I
o_bVm h°& AmYwoZH$ od¤Œmm[yU© A‹``Z ̂ r ̀ h ÒWmo[V H$aV{ h¢ oH$ ‡mMrZ
^maVr` oMoH$Àgm-gmohÀ` _{ß F$Vw-[nadV©Z, Amhma Am°a ÒdmÒœ` H{$ gß]ßY
[a Ï`doÒWV odMma oH$`m J`m Wm (Jakhmola, 2011)&

`hm± "d°kmoZH$' Am°a "[aß[amJV' kmZ H{$ ]rM AßVa H$aZm AmdÌ`H$
h°& Am`wd}oXH$ J´ßWm{ß _{ß doU©V F$VwM`m© A[Z{ g_` H$r EH$ Ï`doÒWV
ÒdmÒœ`-—oÓQ> h°, Bg{ AmYwoZH$ O°d-oMoH$Àgr` odkmZ H{$ g_mZ
kmZ_r_mßgr` Í$[a{Im _mZZm CoMV Zht hm{Jm& o\$a ̂ r, AmYwoZH$ Im⁄-
odkmZ gß]ßYr gmohÀ` Z{ ^maVr` [maß[naH$ Im⁄ ‡Umob`m{ß _{ß Amhma-
a{e{, ‡oVAm∞∑grH$maH$, ‡m{]m`m{oQ>∑g VWm A›` O°d-goH´$` KQ>H$m{ß H$r
C[oÒWoV Am°a [maß[naH$ Im⁄-‡gßÒH$a�m VH$ZrH$m{ß H$r gß̂ modV ÒdmÒœ`-
‡mgßoJH$Vm H$m XÒVmd{OrH$aU oH$`m h°& ^maVr` [maß[naH$ Im⁄ [XmWm~
[a oH$E JE ghH$_r©-g_rojV g_rjm-A‹``Zm{ß _{ß `h ^r a{ImßoH$V
oH$`m J`m h° oH$ ^maVr` Im⁄-[aß[amE± j{Ã, F$Vw Am°a Im⁄-[XmWm~ H$r
‡H•$oV H{$ AZwgma ododY hm{Vr h¢ VWm [maß[naH$ Im⁄-kmZ _{ß F$Vw gß]ßYr
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odMmam{ß H$m _hÀd[yU© ÒWmZ ahm h°&
MmVw_m©g H$r Im⁄-[aß[amAm{ß H$m EH$ _hÀd[yU© [j gß`_ Am°a

M`ZmÀ_H$ Amhma h°& odo^fi Ymo_©H$ [aß[amAm{ß _{ß MmVw_m©g H{$ Xm°amZ Hw$N>
Im⁄ [XmWm~ H{$ À`mJ H{$ AbJ-AbJ oZ`_ o_bV{ h¢& CXmhaU H{$ obE,
ÒH$›X[wam�m H{$ MmVw_m©g-d´V gß]ßYr EH$ A‹`m` _{ß lmdU _{ß emH$‹har
go„O`m{ß, ^m–[X _{ß Xhr, AmoÌdZ _{ß XyY Am°a H$moV©H$ _{ß _mßg H{$ À`mJ
H$m odYmZ o_bVm h°& `h Vœ` _hÀd[yU© h°, ∑`m{ßoH$ Bgg{ Ò[ÓQ> hm{Vm h°
oH$ F$Vw-AmYmnaV Im⁄-oZf{Y H$r [aß[am H{$db AmYwoZH$ Ymo_©H$
bm{H$o‡` gmohÀ` H$r oZo_©oV Zht h°̀  BgH{$ [mR>Á-[yd©Í$[ gßÒH•$V Ymo_©H$
gmohÀ` _{ß o_bV{ h¢& hmbmßoH$, BZ oZf{Ym{ß H{$ [rN{> AmYwoZH$ d°kmoZH$
H$maU dhr W{, E{gm oZÓH$f© H{$db Bg [mR>Á-gm˙` g{ Zht oZH$mbm Om
gH$Vm&

Bgr ‡H$ma Am`wd}oXH$ gmohÀ` _{ß dfm© F$Vw H{$ obE Amhma gß]ßYr
oZX}em{ß H$m Ò[ÓQ> CÑ{I o_bVm h°& MaH$gßohVm [a C[b„Y od¤Œmm[yU©
gßÒH$aUm{ß Edß AZwdmXm{ß _{ß dfm© F$Vw H{$ Xm°amZ [mMZ-Aoæ H{$ H$_Om{a
hm{Z{ VWm Amhma _{ß CoMV _mÃm, [wamZ{ AZmO Am°a gy[ O°g{ [XmWm~ [a ]b
o_bVm h°& Central Council for Research in Ayurvedic
Sciences (CCRAS), Ministry of AYUSH ¤mam ‡H$moeV Ritu
charya  ^r ^maVr` Obdm`w [naoÒWoV`m{ß H{$ gßX^© _{ß N>h F$VwAm{ß Am°a
CZH{$ AZwÍ$[ Amhma-odhma H$r [aß[am H$m{ ‡ÒVwV H$aVm h°& AV: MmVw_m©g
H{$ Im⁄-oZ`_m{ß H$m{ H{$db "Ymo_©H$ ‡oV]ßY' H{$ Í$[ _{ß [∂T>Zm ^maVr`
[aß[am H$r Ï`m[H$ F$Vw-ÒdmÒœ` Í$[a{Im H$m{ AYyam H$a X{Jm&

MmVw_m©g H$m Xygam _hÀd[yU© Am`m_ [d© Am°a gm_wXmo`H$ gßÒH•$oV
h°& ^maVr` Ymo_©H$ [ßMmßJ _{ß Bg AdoY H{$ ^rVa lmdU, O›_mÓQ>_r,
JU{em{Àgd, hnaVmobH$m, ZdamÃ, Xeham, eaX [yoU©_m VWm Xr[mdbr
O°g{ AZ{H$ j{Ãr` Am°a gß‡Xm`JV [d© AmV{ h¢& BZ [dm~ _{ß C[dmg, Z°d{⁄,
‡gmX, _m°g_r Im⁄ [XmW©, gm_yohH$ ^m{OZ Am°a Ymo_©H$ AZwÓR>mZ H{$
_m‹`_ g{ ^m{OZ Am°a [d©-gßÒH•$oV H$m KoZÓR> gß]ßY oXImB© X{Vm h°&
^maVr` [dm~ [a Am ẁd}X-AmYmnaV od¤Œmm[yU© em{Y ̀ h VH©$ ‡ÒVwV H$aVm
h° oH$ CÀgd [aß[am H{$ gßajU, gm_moOH$ EH$OwQ>Vm Am°a gmßÒH•$oVH$
oZaßVaVm _{ß ^yo_H$m oZ^mV{ h¢ VWm ^maVr` À`m{hmam{ß H{$ F$Vw Edß ÒdmÒœ`
gß]ßYr Am`m_m{ß [a ̂ r A‹``Z H$r AmdÌ`H$Vm h° (Bhavana, 2023)&

Bg ‡H$ma MmVw_m©g H$r Im⁄-gßÒH•$oV H$m{B© oÒWa Amhma-oZX}e Zht,
]oÎH$ Y_©, F$Vw, ÒWmZr` C[b„YVm, gm_moOH$ gh^moJVm Am°a
gmßÒH•$oVH$ Ò_•oV H{$ AßVgß©]ßY H{$ Í$[ _{ß g_Pr Om gH$Vr h°& CXmhaUV:
C[dmg H$m{ H{$db "^m{OZ Z H$aZm' _mZZm CgH{$ gmßÒH•$oVH$ AW© H$m{
gro_V H$a X{Jm& AZ{H$ [aß[amAm{ß _{ß C[dmg Amhma-gß`_, Bßo–`oZJ´h,
[yOm, AmÀ_-AZwemgZ Am°a Ymo_©H$ gßH$Î[ g{ Ow∂S>m h°& Xygar Am{a,
AmYwoZH$ [m{fU-odkmZ H$r —oÓQ> g{ C[dmg H{$ ÒdmÒœ`-‡^md Ï`o∫$
H$r Am ẁ, ÒdmÒœ`, Hw$b Amhma g{dZ, C[dmg H$r [’oV Am°a oMoH$ÀgH$r`
[naoÒWoV`m{ß [a oZ^©a H$aV{ h¢` BgobE g^r Ymo_©H$ C[dmgm{ß H$m{ ÒdV:
"d°kmoZH$ Í$[ g{ ÒdÒW' Km{ofV H$aZm ^r CoMV Zht hm{Jm&

`ht Bg A‹``Z H$r ‡mgßoJH$Vm C^aVr h°& C[b„Y gmohÀ` _{ß
Am`wd}oXH$ F$VwM`m©, [maß[naH$ ̂ maVr` Im⁄ [XmWm~ Am°a [dm~ [a AbJ-
AbJ A‹``Z C[b„Y h¢, [aßVw MmVw_m©g H$m{ ̂ m{OZ-[d©-F$Vw-ÒdmÒœ`-
gßÒH•$oV H$r EH$rH•$V ^maVr` kmZ-Í$[a{Im H{$ Í$[ _{ß g_PZ{ H$r [`m©·

gß^mdZm h°& ode{f Í$[ g{, [maß[naH$ Amhma-oZf{Ym{ß H$m{ AmYwoZH$ odkmZ
¤mam "og’' Km{ofV H$aZ{ H{$ ]Om` CZH{$ [mR>Á, [mnaoÒWoVH$, [m{fU
gß]ßYr Am°a gmßÒH•$oVH$ Am`m_m{ß H$m{ AbJ-AbJ ‡_mU-ÒVam{ß [a g_PZm
AoYH$ H$R>m{a AZwgßYmZ-[’oV hm{Jr& `h —oÓQ>H$m{U ^maVr` [aß[am H$m
am{_mZrH$aU ^r Zht H$aVm Am°a Cg{ o]Zm [arjU H{$ AßYodÌdmg H{$ Í$[
_{ß ^r ImnaO Zht H$aVm&

AV: ‡ÒVwV d°MmnaH$ em{Y H$m C‘{Ì` MmVw_m©g H$r Im⁄ Edß [d©-
[aß[amAm{ß H$m E{oVhmogH$-J´ßWr`, Am`wd}oXH$, [m{fU gß]ßYr Am°a
gmßÒH•$oVH$ ‡_mUm{ß H{$ AmYma [a [wZ[m©R> H$aZm h°& A‹``Z ̀ h Om±MZ{ H$m
‡`mg H$aVm h° oH$ F$Vw-AZwHy$b Amhma, gß̀ o_V ̂ m{OZ, C[dmg, ÒWmZr`
Edß [maß[naH$ Im⁄ [XmW© VWm gm_wXmo`H$ [d© oH$g ‡H$ma ̂ maVr` OrdZ-
—oÓQ> _{ß eara, _Z, g_mO Am°a ‡H•$oV H{$ ]rM gß]ßY ÒWmo[V H$aV{ h¢& Bg
‡H$ma A‹``Z H$m H{$ß–r` ‡ÌZ ̀ h Zht h° oH$ "∑`m MmVw_m©g H$r ha [aß[am
AmYwoZH$ odkmZ g{ og’ h°?', ]oÎH$ AoYH$ d°kmoZH$ ‡ÌZ `h h° oH$
"MmVw_m©g H$r Im⁄ Edß [d©-[aß[amE± ‡mMrZ [mR>Á-gm˙`m{ß g{ oH$VZr
‡_moUV h¢, oH$ZH{$ [rN{> Am`wd}oXH$ VH©$ o_bVm h° VWm CZH{$ [m{fU Edß
[`m©daUr` Am`m_m{ß H$m{ AmYwoZH$ em{Y oH$g gr_m VH$ g_W©Z ‡XmZ
H$aVm h°?'
gmohÀ` g_rjm (Ao›V_ [•> [a X{I{)gmohÀ` g_rjm (Ao›V_ [•> [a X{I{)gmohÀ` g_rjm (Ao›V_ [•> [a X{I{)gmohÀ` g_rjm (Ao›V_ [•> [a X{I{)gmohÀ` g_rjm (Ao›V_ [•> [a X{I{)
em{Y-AßVamb (em{Y-AßVamb (em{Y-AßVamb (em{Y-AßVamb (em{Y-AßVamb (GAP)))))
C[b„Y gmohÀ` _{ß oZÂZoboIV j{Ãm{ß H$m A‹``Z oH$`m J`m h°:$
l F$VwM`m© Edß F$Vw-AZwHy$b Amhma -Thakkar et al. (2011); Patel

(2022)
l [maß[naH$‹Am`wd}oXH$ Im⁄ [XmW© Edß [m{fU- Sarkar et al.

(2015); Kapoor et al. (2022)
l [d© Edß gmßÒH•$oVH$ oZaßVaVm -Bhavana (2023)
l Ymo_©H$ C[dmg Edß ÒdmÒœ` -Trepanowski & Bloomer

(2010); Visioli et al. (2022); Muscogiuri et al. (2022)
b{oH$Z BZ g^r odf`JV YmamAm{ß H$m{ EH$rH•$V H$aH{$ MmVw_m©g H$m{ "F$Vw-
^m{OZ-C[dmg-[d©-ÒdmÒœ`-gßÒH•$oV' H$r EH$rH•$V ^maVr` kmZ-
Í$[a{Im H{$ Í$[ _{ß g_PZ{ dmbm em{Y AÀ`ßV gro_V oXImB© X{Vm h°&

‡ÒVmodV d°MmnaH$ gß]ßY‡ÒVmodV d°MmnaH$ gß]ßY‡ÒVmodV d°MmnaH$ gß]ßY‡ÒVmodV d°MmnaH$ gß]ßY‡ÒVmodV d°MmnaH$ gß]ßY
MmVw_m©g

i

F$Vw [nadV©Z
i

Amhma-gß`_ Edß Im⁄ M`Z
i

C[dmg / d´V
i

[d© Edß gm_wXmo`H$ gh^moJVm
i

emarnaH$-_mZogH$-gm_moOH$-gmßÒH•$oVH$ Am`m_
em{Y ‡ÌZ-(em{Y ‡ÌZ-(em{Y ‡ÌZ-(em{Y ‡ÌZ-(em{Y ‡ÌZ-(RQ)))))
RQ1: MmVw_m©g H$r [maß[naH$ Im⁄ Edß Amhma-gß̀ _ gß]ßYr ‡WmE± ̂ maVr`
kmZ ‡Umbr _{ß F$Vw, Amhma Am°a ÒdmÒœ` H{$ gß]ßY H$m{ oH$g ‡H$ma Ao^Ï`∫$
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H$aVr h¢?
RQ2: MmVw_m©g H{$ Xm°amZ ‡MobV C[dmg, Im⁄-oZf{Y Am°a M`ZmÀ_H$
Amhma H$r [aß[amAm{ß H$m{ Am ẁd}oXH$ F$VwM`m© VWm C[b„Y AmYwoZH$ [m{fU
Edß ÒdmÒœ` gß]ßYr ‡_mUm{ß H{$ Ambm{H$ _{ß oH$g ‡H$ma g_Pm Om gH$Vm
h°?
RQ3:$ MmVw_m©g g{ gß]’ [d© Edß Im⁄-[aß[amE± ̂ maVr` gmßÒH•$oVH$ Ò_•oV,
gm_moOH$ gh^moJVm Am°a gmßÒH•$oVH$ oZaßVaVm _{ß oH$g ‡H$ma `m{JXmZ
H$aVr h¢?
RQ4: F$VwM`m©, Im⁄-gß`_, C[dmg, [d©-gh^moJVm Am°a gmßÒH•$oVH$
oZaßVaVm H{$ _‹` H$m°Z-g{ d°MmnaH$ gß]ßY EH$ ^maVr` kmZ ‡Umbr-
AmYmnaV d°MmnaH$ Í$[a{Im _{ß odH$ogV oH$E Om gH$V{ h¢?
em{Y H{$ C‘{Ì` (em{Y H{$ C‘{Ì` (em{Y H{$ C‘{Ì` (em{Y H{$ C‘{Ì` (em{Y H{$ C‘{Ì` (RO)))))
RO1:$ MmVw_m©g H$r [maß[naH$ Im⁄ Edß Amhma-gß]ßYr ‡WmAm{ß H$m ̂ maVr`
kmZ ‡Umbr H{$ gßX^© _{ß d°MmnaH$ odõ{fU H$aZm&
RO2:$ MmVw_m©grZ Im⁄-gß`_ Edß C[dmg [aß[amAm{ß H$m Am`wd}oXH$
F$VwM`m© VWm C[b„Y g_H$mbrZ [m{fU Edß ÒdmÒœ` gß]ßYr em{Y-gmohÀ`
H{$ gßX^© _{ß Ambm{MZmÀ_H$ [arjU H$aZm&
RO3:$ MmVw_m©g g{ gß]’ [dm~ Edß Im⁄-[aß[amAm{ß H{$ gm_moOH$,
gmßÒH•$oVH$ Am°a gm_wXmo`H$ Am`m_m{ß H$m odõ{fU H$aZm&
RO4:$ MmVw_m©grZ Im⁄—[d© ‡WmAm{ß g{ gß]ßoYV [maß[naH$ Xmdm{ß Am°a
AmYwoZH$ d°kmoZH$ ‡_mUm{ß H{$ ]rM gmÂ` VWm ‡_mU-AßVamb H$r [hMmZ
H$aZm&
RO5: F$Vw, Amhma, C[dmg, ÒdmÒœ`, [d© Am°a gmßÒH•$oVH$ oZaßVaVm H{$
]rM gß]ßYm{ß H$m{ g_{oH$V H$aV{ hwE ̂ maVr` kmZ ‡Umbr-AmYmnaV d°MmnaH$
Í$[a{Im odH$ogV H$aZm&
AZwgßYmZ ‡oVko·`m±AZwgßYmZ ‡oVko·`m±AZwgßYmZ ‡oVko·`m±AZwgßYmZ ‡oVko·`m±AZwgßYmZ ‡oVko·`m±
‡oVko· 1 : F$Vw-AZwHy$b Amhma‡oVko· 1 : F$Vw-AZwHy$b Amhma‡oVko· 1 : F$Vw-AZwHy$b Amhma‡oVko· 1 : F$Vw-AZwHy$b Amhma‡oVko· 1 : F$Vw-AZwHy$b Amhma
P1:$ MmVw_m©g _{ß ‡MobV M`ZmÀ_H$ Im⁄ Edß Amhma-gß`_ H$r [aß[amE±
^maVr` F$VwM`m© H$r Cg d°MmnaH$ —oÓQ> H{$ AZwÍ$[ h¢, oOg_{ß F$Vw-[nadV©Z
H{$ AZwgma Amhma Edß OrdZM`m© _{ß AZwHy$bZ [a ]b oX`m OmVm h°
(Thakkar et al. (2011),Sarkar et al. (2015)&
‡oVko· 2 - Im⁄-gß`_ Am°a ÒdmÒœ`‡oVko· 2 - Im⁄-gß`_ Am°a ÒdmÒœ`‡oVko· 2 - Im⁄-gß`_ Am°a ÒdmÒœ`‡oVko· 2 - Im⁄-gß`_ Am°a ÒdmÒœ`‡oVko· 2 - Im⁄-gß`_ Am°a ÒdmÒœ`
P2:$ MmVw_m©grZ Im⁄-gß`_ Am°a M`ZmÀ_H$ Amhma H{$ Hw$N> Am`m_m{ß _{ß
[m{fUr` Edß emarnaH$-oH´$`mÀ_H$ gß^mÏ`Vm od⁄_mZ h°` VWmo[, BZH{$
odoeÓQ> ÒdmÒœ`-[naUm_m{ß H$m{ ‡_moUV H$aZ{ H{$ obE gßX^©-odoeÓQ>
AZw^dO›` ‡_mU AmdÌ`H$ h¢ (Kapoor et al. (2022),Visioli et
al. (2022)&
‡oVko· 3 - C[dmg Am°a M`m[M` gß]ßYr Am`m_‡oVko· 3 - C[dmg Am°a M`m[M` gß]ßYr Am`m_‡oVko· 3 - C[dmg Am°a M`m[M` gß]ßYr Am`m_‡oVko· 3 - C[dmg Am°a M`m[M` gß]ßYr Am`m_‡oVko· 3 - C[dmg Am°a M`m[M` gß]ßYr Am`m_
P3: Ymo_©H$ C[dmg H$r Hw$N> ‡Umob`m± M`m[M` Edß emarnaH$-oH´$`mÀ_H$
VßÃm{ß H$m{ ‡^modV H$a gH$Vr h¢, oHß$Vw BZ oZÓH$fm~ H$m{ MmVw_m©g H{$ ‡À`{H$
odoeÓQ> d´V [a grY{ gm_m›`rH•$V Zht oH$`m Om gH$Vm (Trepanowski
& Bloomer, 2010; Visioli et al., 2022; Muscogiuri et al., 2022)&
‡oVko· 4 - ^m{OZ Am°a [d© H$m EH$rH$aU‡oVko· 4 - ^m{OZ Am°a [d© H$m EH$rH$aU‡oVko· 4 - ^m{OZ Am°a [d© H$m EH$rH$aU‡oVko· 4 - ^m{OZ Am°a [d© H$m EH$rH$aU‡oVko· 4 - ^m{OZ Am°a [d© H$m EH$rH$aU
P4: MmVw_m©grZ [dm~ g{ gß]’ Im⁄-‡WmE± Ymo_©H$ AZwÓR>mZ, gm_wXmo`H$
gh^moJVm Am°a gmßÒH•$oVH$ Ao^Ï`o∫$ H$m{ EH$rH•$V H$aZ{ dmb{ ^m{OZ-
[d© AßVgß©]ßY H$m oZ_m©U H$aVr h¢ (Bhavana (2023),Sarkar et al.

(2015)&
‡oVko· 5 - gmßÒH•$oVH$ oZaßVaVm‡oVko· 5 - gmßÒH•$oVH$ oZaßVaVm‡oVko· 5 - gmßÒH•$oVH$ oZaßVaVm‡oVko· 5 - gmßÒH•$oVH$ oZaßVaVm‡oVko· 5 - gmßÒH•$oVH$ oZaßVaVm
P5: MmVw_m©g H{$ [d© Edß CZg{ gß]’ Im⁄-[aß[amE± [r∂T>r-Xa-[r∂T>r
gmßÒH•$oVH$ gßMaU H{$ _m‹`_ g{ gmßÒH•$oVH$ Ò_•oV Am°a gmßÒH•$oVH$ oZaßVaVm
H$m{ ]ZmE aIZ{ _{ß `m{JXmZ H$a gH$Vr h¢ Bhavana (2023)&
‡oVko· 6 - g_{oH$V ^maVr` kmZ ‡Umbr H$r Í$[a{Im‡oVko· 6 - g_{oH$V ^maVr` kmZ ‡Umbr H$r Í$[a{Im‡oVko· 6 - g_{oH$V ^maVr` kmZ ‡Umbr H$r Í$[a{Im‡oVko· 6 - g_{oH$V ^maVr` kmZ ‡Umbr H$r Í$[a{Im‡oVko· 6 - g_{oH$V ^maVr` kmZ ‡Umbr H$r Í$[a{Im
P6: MmVw_m©g H$r Im⁄-[d© [aß[amAm{ß H$m{ F$VwM`m©, Amhma-gß̀ _, C[dmg,
gm_wXmo`H$ gh^moJVm Am°a gmßÒH•$oVH$ oZaßVaVm H{$ [aÒ[a gß]’ Am`m_m{ß
H{$ Í$[ _{ß d°MmnaH$ Í$[ g{ g_Pm Om gH$Vm h°&
‡ÒVmodV d°MmnaH$ VH©$: ‡ÒVmodV d°MmnaH$ VH©$: ‡ÒVmodV d°MmnaH$ VH©$: ‡ÒVmodV d°MmnaH$ VH©$: ‡ÒVmodV d°MmnaH$ VH©$: d°MmnaH$ _m∞S>b H$m{ oZÂZoboIV H´$_ _{ß ‡ÒVwV
oH$`m Om gH$Vm h°:$

MmVw_m©g
i

F$Vw [nadV©Z
i

F$VwM`m©
i

Im⁄ M`Z  Im⁄-gß`_  C[dmg
i

Amhma Edß [m{fU gß]ßYr gß^modV ‡^md
i

[d©  ‡gmX  gm_wXmo`H$ ^m{OZ
i

gm_moOH$ gh^moJVm
i

gmßÒH•$oVH$ Ò_•oV Edß oZaßVaVm
em{Y [’oVem{Y [’oVem{Y [’oVem{Y [’oVem{Y [’oV
em{Y H$m ÒdÍ$[: em{Y H$m ÒdÍ$[: em{Y H$m ÒdÍ$[: em{Y H$m ÒdÍ$[: em{Y H$m ÒdÍ$[: ‡ÒVwV A‹``Z d°MmnaH$ Edß JwUmÀ_H$ ‡H•$oV H$m h°&
BgH$m C‘{Ì` MmVw_m©g H{$ Xm°amZ ‡MobV Im⁄, C[dmg, Amhma-gß`_
VWm [d©-gß]ßYr [aß[amAm{ß H$m{ H{$db Ymo_©H$ _m›`VmAm{ß H{$ Í$[ _{ß doU©V
H$aZm Zht, ]oÎH$ C›h{ß ^maVr` kmZ ‡Umbr , F$VwM`m©, Im⁄-gßÒH•$oV,
ÒdmÒœ` VWm gmßÒH•$oVH$ oZaßVaVm H{$ AßVgß©]ßoYV [na‡{˙` _{ß g_PZm h°&
Adbm{H$Z Edß AZw^d-AmYmnaV —oÓQ>H$m {U:$A‹``Z _{ ß ‡À`j
Adbm{H$Z, gh^mJr/AZw^dO›` Adbm{H$Z VWm AmÀ_-[amdV©H$
Ï`mª`m  H$m{ ‡maßo^H$ A›d{fUmÀ_H$ AmYma H{$ Í$[ _{ß C[`m{J oH$`m J`m
h°& MmVw_m©g H{$ Xm°amZ Im⁄ M`Z, C[dmg, [maß[naH$ Ï`ßOZ, ‡gmX, [d©-
gß]ßYr ^m{OZ, [mnadmnaH$ gh^moJVm VWm gm_wXmo`H$ ‡WmAm{ß _{ß X{I{
Am°a AZw^d oH$E JE ‡oVÍ$[m{ß H$m{ Ï`doÒWV Í$[ g{ Ao^oboIV oH$`m
J`m& BZH{$ AmYma [a odH$ogV Ï`mª`mAm{ß H$m{ ÒdVßÃ od¤Œmm[yU© gmohÀ`
VWm ‡m_moUH$ [mR>Á-Úm{Vm{ß H{$ gmW oÃH$m{UrH$aU H{$ _m‹`_ g{ [aIm
J`m h°&
Am±H$∂S>m Edß gyMZm Úm{V:$Am±H$∂S>m Edß gyMZm Úm{V:$Am±H$∂S>m Edß gyMZm Úm{V:$Am±H$∂S>m Edß gyMZm Úm{V:$Am±H$∂S>m Edß gyMZm Úm{V:$ Am`wd}oXH$ Edß ^maVr` [aß[am g{ gß]ßoYV
‡m_moUH$ J´ßWm{ß _{ß F$Vw, Amhma, C[dmg VWm [d©-gß]ßYr C[b„Y dU©Zm{ß
H$m A‹``Z oH$`m J`m& ghH$_r©-g_rojV em{Y-[oÃH$mAm{ß _{ß ‡H$moeV
em{Y-b{Im{ß, od¤Œmm[yU© [wÒVH$m{ß VWm AH$mXo_H$ g_rjm-A‹``Zm{ß H$m
C[`m{J oH$`m J`m, ode{fV: Am`wd}X, F$Vw-AZwHy$b Amhma, [maß[naH$
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^maVr` Im⁄ [XmWm~, Ymo_©H$ C[dmg, [dm~ VWm [m{fU g{ gß]ßoYV gmohÀ`
H$m&MmVw_m©g H{$ Xm°amZ Im⁄-‡WmAm{ß, C[dmg H{$ ‡oVÍ$[m{ß, [dr©` Im⁄
[XmWm~, Ka{by ‡WmAm{ß VWm gm_wXmo`H$ gh^moJVm g{ gß]ßoYV ‡À`j
Adbm{H$Zm{ß Edß OrdßV AZw^dm{ß H$m{ A›d{fUmÀ_H$ gm_J´r H{$ Í$[ _{ß ob`m
J`m&
gmohÀ`-AmYmnaV d°MmnaH$ gßõ{fU: gmohÀ`-AmYmnaV d°MmnaH$ gßõ{fU: gmohÀ`-AmYmnaV d°MmnaH$ gßõ{fU: gmohÀ`-AmYmnaV d°MmnaH$ gßõ{fU: gmohÀ`-AmYmnaV d°MmnaH$ gßõ{fU: ‡mgßoJH$ gmohÀ` H$m{ odf`JV
odõ{fU H{$ _m‹`_ g{ oZÂZoboIV ‡_wI odf`m{ß _{ß dJr©H•$V oH$`m J`m:$
1. F$VwM`m© Edß F$Vw-AZwHy$bZ
2. Amhma-gß`_ Edß Im⁄ M`Z
3. C[dmg Edß d´V-[aß[am
4. [maß[naH$ Edß X{eO Im⁄-kmZ
5. [d©, ‡gmX Edß Im⁄-gßÒH•$oV
6. [m{fU Edß ÒdmÒœ` gß]ßYr gß^mdZmE±
7. gm_wXmo`H$ gh^moJVm
8. gmßÒH•$oVH$ Ò_•oV Edß [r∂T>r-Xa-[r∂T>r gßMaU
9. ^maVr` kmZ ‡Umbr H{$ AßVJ©V g_{oH$V d°MmnaH$ gß]ßY
em{Y-[Ã H{$ obE AZwgßYmZ ‡oVko·`m±:$em{Y-[Ã H{$ obE AZwgßYmZ ‡oVko·`m±:$em{Y-[Ã H{$ obE AZwgßYmZ ‡oVko·`m±:$em{Y-[Ã H{$ obE AZwgßYmZ ‡oVko·`m±:$em{Y-[Ã H{$ obE AZwgßYmZ ‡oVko·`m±:$
1. F$Vw Am°a Amhma
2. Amhma-gß`_ Edß C[dmg
3. [maß[naH$ Im⁄ Edß [m{fU
4. [d© Edß Im⁄-gßÒH•$oV
5. ÒdmÒœ` Edß Well being
6. gm_wXmo`H$ gh^moJVm
7. gmßÒH•$oVH$ Ò_•oV Edß oZaßVaVm
odõ{fUmÀ_H$ T>mßMm: odõ{fUmÀ_H$ T>mßMm: odõ{fUmÀ_H$ T>mßMm: odõ{fUmÀ_H$ T>mßMm: odõ{fUmÀ_H$ T>mßMm: A‹``Z H{$ odõ{fU H$m{ oZÂZoboIV d°MmnaH$
H´$_ H{$ AmYma [a odH$ogV oH$`m J`m:

MmVw_m©g
i

F$Vw [nadV©Z
i

F$VwM`m©
i

Im⁄ M`Z / Amhma-gß`_ / C[dmg
i

[d© Edß Im⁄-gßÒH•$oV
i

gm_wXmo`H$ gh^moJVm
i

ÒdmÒœ` Edß H$Î`mU H{$ gß^modV Am`m_
i

gmßÒH•$oVH$ oZaßVaVm
odõ{fUodõ{fUodõ{fUodõ{fUodõ{fU
1.1.1.1.1. MmVw_m©g H$m{ F$Vw, Amhma Am°a OrdZM`m© H{$ g_{oH$V gßX^© _{ßMmVw_m©g H$m{ F$Vw, Amhma Am°a OrdZM`m© H{$ g_{oH$V gßX^© _{ßMmVw_m©g H$m{ F$Vw, Amhma Am°a OrdZM`m© H{$ g_{oH$V gßX^© _{ßMmVw_m©g H$m{ F$Vw, Amhma Am°a OrdZM`m© H{$ g_{oH$V gßX^© _{ßMmVw_m©g H$m{ F$Vw, Amhma Am°a OrdZM`m© H{$ g_{oH$V gßX^© _{ß
g_PZm:g_PZm:g_PZm:g_PZm:g_PZm:$ MmVw_m©g H$r Im⁄-[aß[amAm{ß H$m{ g_PZ{ H$m [hbm AmYma
^maVr` F$Vw-—oÓQ> h°& Am`wd}X _{ß F$Vw H{$db H$mbJUZm H$r l{Ur Zht h°
F$Vw [nadV©Z H{$ gmW eara Am°a [`m©daU _{ß hm{Z{ dmb{ [nadV©Zm{ß H{$ AZwÍ$[

Amhma Edß Ï`dhma _{ß AZwHy$bZ H$r AdYmaUm o_bVr h°& Thakkar ,
Chaudhari and Sarkar (2011) Z{ F$VwM`m© H$r g_rjm H$aV{ hwE ]Vm`m
oH$ Am`wd}X _{ß odo^fi F$VwAm{ß H{$ AZwgma Amhma Edß OrdZM`m© H{$ oZ`_
oZYm©naV oH$E JE h¢ Am°a CZH$m C‘{Ì` F$Vw [nadV©Z H{$ gmW eara H$m{
AZwHy$obV H$aZ{ VWm emarnaH$ g_oÒWoV ]ZmE aIZ{ g{ gß]’ h°& `h
Adbm{H$Z MmVw_m©g H{$ odõ{f�m H{$ obE _hÀd[yU© h°, ∑`m{ßoH$ MmVw_m©g
H$m ]∂S>m ohÒgm ^maVr` C[_hm¤r[ H$r dfm© VWm CgH{$ ]mX hm{Z{ dmbr
F$Vw-[nadV©Zerb [naoÒWoV`m{ß g{ Ow∂S>m hm{Vm h°& AV: Bg AdoY _{ß Amhma-
gß`_ H$m{ H{$db Ymo_©H$ oZf{Y H{$ Í$[ _{ß X{IZm ^maVr` Amhma-kmZ H$r
Ï`m[H$ gßaMZm H$m{ gro_V H$a X{Jm& C[b„Y Am`wd}oXH$ [mR>Á-gm_J´r
_{ß dfm© F$Vw H{$ obE odoeÓQ> Amhma-odhma H$m CÑ{I o_bVm h°& MaH$gßohVm
H{$ VÒ`moeVr` A‹`m` H{$ C[b„Y [mR> _{ß dfm© F$Vw H{$ obE [wamZ{ J{hy±,
Mmdb Am°a Om° VWm C[`w∫$ `yf AmoX H$m CÑ{I Am°a Hw$N> Amhmam{ß Edß
Ï`dhmam{ß g{ ]MZ{ H{$ oZX}e o_bV{ h¢&
2.2.2.2.2. [maß[naH$ Im⁄-kmZ H$m odõ{fU:[maß[naH$ Im⁄-kmZ H$m odõ{fU:[maß[naH$ Im⁄-kmZ H$m odõ{fU:[maß[naH$ Im⁄-kmZ H$m odõ{fU:[maß[naH$ Im⁄-kmZ H$m odõ{fU:$ MmVw_m©g H$r Im⁄-[aß[am
H$m{ Xygam Am`m_ ^maVr` [maß[naH$ Im⁄-kmZ ‡XmZ H$aVm h°&Sarkar
et al. (2015) Z{ ^maVr` [maß[naH$ VWm Am`wd}oXH$ Im⁄ [XmWm~ H$r
odÒV•V g_rjm _{ß `h Xem©`m oH$ ^maVr` Im⁄ [aß[amAm{ß _{ß Amhma gß]ßYr
oXemoZX}e, Im⁄-‡gßÒH$aU VWm F$Vw gß]ßYr odMmam{ß H$m _hÀd[yU© ÒWmZ
h°& g_rjm _{ß [maß[naH$ Im⁄ [XmWm~ H{$ odo^fi j{Ãr` Í$[m{ß VWm CZH$r
V°`mar Am°a Amhma-gßX^m~ H$m A‹``Z oH$`m J`m h°& `h gmohÀ` Bg
A‹``Z H{$ Adbm{H$Z-AmYmnaV oZÓH$fm~ H$m{ EH$ _hÀd[yU© Ï`mª`mÀ_H$
Í$[a{Im ‡XmZ H$aVm h°& [maß[naH$ ^m{OZ A∑ga H{$db gm_J´r H{$ M`Z
VH$ gro_V Zht hm{Vm` CgH{$ gmW V°`mar H$r odoY, gßajU, oH$�dZ,
‡gßÒH$aU, ÒWmZr` C[b„YVm Am°a gmßÒH•$oVH$ AW© Ow∂S{> hm{V{ h¢& BgobE
MmVw_m©grZ Im⁄-gßÒH•$oV H$m{ H{$db "∑`m Im`m OmVm h°' VH$ gro_V
H$aZ{ H{$ ]Om` "oH$g F$Vw _{ß, oH$g C‘{Ì` g{, oH$g gm_moOH$-gmßÒH•$oVH$
gßX^© _{ß Am°a oH$g odoY g{ ^m{OZ V°`ma oH$`m OmVm h°' H{$ Í$[ _{ß X{IZm
AoYH$ C[`w∫$ h°&
3.3.3.3.3. Im⁄-gß`_ Am°a M`ZmÀ_H$ Amhma:$Im⁄-gß`_ Am°a M`ZmÀ_H$ Amhma:$Im⁄-gß`_ Am°a M`ZmÀ_H$ Amhma:$Im⁄-gß`_ Am°a M`ZmÀ_H$ Amhma:$Im⁄-gß`_ Am°a M`ZmÀ_H$ Amhma:$ Ymo_©H$ AW© g{ ÒdmÒœ`-
gß]ßYr gß̂ mdZm VH$Í$ Adbm{H$Z-AmYmnaV odõ{fU _{ß MmVw_m©g H{$ Xm°amZ
^m{OZ _{ß M`Z, Hw$N> [XmWm~ H$m À`mJ Am°a Hw$N> oZYm©naV Im⁄ [XmWm~ H$m
C[`m{J EH$ AmdVr© gmßÒH•$oVH$ ‡oVÍ$[ H{$ Í$[ _{ß X{Im Om gH$Vm h°& BgH$m
[hbm AW© Ymo_©H$ AZwemgZ h°& Ï`o∫$ A[Z{ gm_m›` Amhma-H´$_ H$m{
Hw$N> g_` H{$ obE oZ`ßoÃV H$aVm h° Am°a ^m{OZ H$m{ Ymo_©H$ gßH$Î[ H{$
gmW Om{∂S>Vm h°&

Bg ‡Wm H$m Xygam gß^modV Am`m_ ÒdmÒœ`-gß]ßYr h°& AmYwoZH$
C[dmg gß]ßYr em{Y-gmohÀ` `h ]VmVm h° oH$ C[dmg odo^fi M`m[M`
_mJm~ Am°a ÒdmÒœ` gß]ßYr _mZH$m{ß H$m{ ‡^modV H$a gH$Vm h°` b{oH$Z
BgH{$ ‡_mU C[dmg H{$ ‡H$ma, AdoY, ^m{OZ H$r gßaMZm Am°a Ï`o∫$ H$r
emarnaH$ AdÒWm H{$ AZwgma ]XbV{ h¢& Trepanowski and Bloomer

(2010) Z{ Ymo_©H$ C[dmg [a C[b„Y em{Y-gmohÀ` H$r g_rjm H$r
Am°a odo^fi Ymo_©H$ C[dmg-‡oVÍ$[m{ß H{$ ÒdmÒœ` ‡^mdm{ß H$m A‹``Z
oH$`m&

Bgg{ MmVw_m©g H{$ gßX^© _{ß EH$ _hÀd[yU© odõ{fUmÀ_H$ og’mßV
gm_Z{ AmVm h°:$ C[dmg H$m AoÒVÀd A[Z{-Am[ _{ß ÒdmÒœ`-bm^ H$m
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‡_mU Zht h°& ̀ oX H$m{B© Ï`o∫$ Ymo_©H$ C[dmg H{$ Xm°amZ AÀ`oYH$ D$Om©-
gKZ Vb{ hwE Im⁄ [XmWm~ H$m g{dZ H$aVm h°, Vm{ H{$db "C[dmg' e„X H{$
AmYma [a Cg{ ÒdÒW Amhma-[’oV Zht H$hm Om gH$Vm& Xygar Am{a,
`oX C[dmg H$r [’oV g_J´ Amhma g{dZ H$m{ gßVwobV H$aVr h°, ^m{OZ
H$r ododYVm _{ß CoMV [nadV©Z bmVr h° Am°a Ï`o∫$ H$r emarnaH$
AmdÌ`H$VmAm{ß H{$ AZwHy$b hm{Vr h°, Vm{ CgH{$ gß^modV ÒdmÒœ` ‡^md
AbJ hm{ gH$V{ h¢&
4.4.4.4.4. F$VwM`m© Am°a oZdmaH$-ÒdmÒœ` H$m —oÓQ>H$m{U: F$VwM`m© Am°a oZdmaH$-ÒdmÒœ` H$m —oÓQ>H$m{U: F$VwM`m© Am°a oZdmaH$-ÒdmÒœ` H$m —oÓQ>H$m{U: F$VwM`m© Am°a oZdmaH$-ÒdmÒœ` H$m —oÓQ>H$m{U: F$VwM`m© Am°a oZdmaH$-ÒdmÒœ` H$m —oÓQ>H$m{U: ^maVr` kmZ
‡Umbr _{ß oZdmaH$ —oÓQ>H$m{U _hÀd[yU© h°& Thakkar et al. (2011) Z{
F$VwM`m© H$m{ F$Vw-AZwHy$bZ VWm oZdmaH$ ÒdmÒœ` g{ Om{∂S>m h°& CZH{$
g_rjm-A‹``Z H$m H{$ß–r` VH©$ `h h° oH$ Obdm`w Edß F$Vw gß]ßYr
[nadV©Zm{ß H{$ AZwÍ$[ Amhma Am°a Ï`dhma _{ß [nadV©Z H$m{ eara H{$ AZwHy$bZ
_{ß ghm`H$ _mZm J`m h°&
MmVw_m©g H$m{ Bgr Ï`m[H$ og’mßV H{$ AßVJ©V [∂T>Z{ [a EH$ d°MmnaH$ gß]ßY
oXImB© X{Vm h°:$
F$Vw [nadV©Z g Amhma _{ß [nadV©Z g Ï`dhma _{ß gß`_ g eara H{$
AZwHy$bZ H$r [aß[amJV AdYmaUm
5.5.5.5.5. [d© Am°a ^m{OZ H$m gß]ßY:[d© Am°a ^m{OZ H$m gß]ßY:[d© Am°a ^m{OZ H$m gß]ßY:[d© Am°a ^m{OZ H$m gß]ßY:[d© Am°a ^m{OZ H$m gß]ßY:$ MmVw_m©g H$m odõ{fU H{$db C[dmg
`m Im⁄-gß`_ VH$ gro_V Zht hm{Zm MmohE& Bg AdoY _{ß AZ{H$ Ymo_©H$
Am°a gmßÒH•$oVH$ [d© AmV{ h¢ Am°a [dm~ _{ß ̂ m{OZ, ‡gmX, gm_yohH$ gh^moJVm
VWm Ymo_©H$ AZwÓR>mZ [aÒ[a Ow∂S{> hm{V{ h¢&

Bhavana (2023) Z{ Am`wd}X g{ gß]ßoYV [dm~ [a [mR>Á-A‹``Z
H$aV{ hwE Am ẁd}oXH$ Jß́Wm{ß Am°a [wamUm{ß H$r g_rjm H$r& A‹``Z H$m oZÓH$f©
h° oH$ [d© gmßÒH•$oVH$ oZaßVaVm, gm_wXmo`H$ EH$OwQ>Vm, [mnadmnaH$ _yÎ`m{ß
Am°a gm_moOH$ [hMmZ g{ gß]ßoYV hm{ gH$V{ h¢& b{IH$m{ß Z{ `h ^r ]Vm`m
oH$ [dm~ H$r Ï`mª`m _{ß [ßMmßJ gß]ßYr o^fiVmE± EH$ _hÀd[yU© MwZm°Vr h¢&
6.6.6.6.6. [d©$: gmßÒH•$oVH$ oZaßVaVm H$m _m‹`_:[d©$: gmßÒH•$oVH$ oZaßVaVm H$m _m‹`_:[d©$: gmßÒH•$oVH$ oZaßVaVm H$m _m‹`_:[d©$: gmßÒH•$oVH$ oZaßVaVm H$m _m‹`_:[d©$: gmßÒH•$oVH$ oZaßVaVm H$m _m‹`_:$Bhavana (2023) H$m
odõ{fU [dm~ H$m{ [aß[am H{$ oZaßVa oZd©hZ Am°a gm_moOH$ EH$OwQ>Vm g{
Om{∂S>Vm h°& Adbm{H$Z-AmYmnaV odõ{fU _{ß ^r [dm~ H{$ Xm°amZ odo^fi
[ro∂T>`m{ß H$r gh^moJVm oXImB© X{Zm Bg AdYmaUm H$m{ g°’mßoVH$ Í$[ g{
_hÀd[yU© ]ZmVm h°&[nadma H{$ dnaÓR> gXÒ` ^m{OZ ]ZmZ{ H$r odoY, d´V
H{$ oZ`_, [yOm H$r ‡oH´$`m Am°a F$Vw gß]ßYr [aß[amAm{ß H$m{ AJbr [r∂T>r VH$
[hw±MmV{ h¢& Bg ‡oH´$`m H$m{ gmßÒH•$oVH$ gßMaU H$hm Om gH$Vm h°&
7.7.7.7.7. MmVw_m©g Am°a gm_wXmo`H$Vm:MmVw_m©g Am°a gm_wXmo`H$Vm:MmVw_m©g Am°a gm_wXmo`H$Vm:MmVw_m©g Am°a gm_wXmo`H$Vm:MmVw_m©g Am°a gm_wXmo`H$Vm:$ MmVw_m©grZ [d© Am°a Im⁄-‡WmE±
Ï`o∫$JV Ymo_©H$ [mbZ g{ AmJ{ ]∂T>H$a gm_wXmo`H$ gh^moJVm H$m Í$[
^r b{ gH$Vr h¢& ‡gmX odVaU, gm_yohH$ ^m{OZ, Ymo_©H$ g^mE± VWm
[nadma-H{$ßo–V CÀgd ^m{OZ H$m{ gm_moOH$ AßV:oH´$`m H$m _m‹`_ ]ZmV{
h¢& Bhavana (2023) Z{ [dm~ H{$ gßX ©̂ _{ß gm_wXmo`H$ gX≤̂ md, [mnadmnaH$
_yÎ`m{ß Am°a gm_moOH$ EH$Vm O°g{ Am`m_m{ß H$r MMm© H$r h°&
8.8.8.8.8. ^m{OZ, [`m©daU Am°a oÒWaVm:^m{OZ, [`m©daU Am°a oÒWaVm:^m{OZ, [`m©daU Am°a oÒWaVm:^m{OZ, [`m©daU Am°a oÒWaVm:^m{OZ, [`m©daU Am°a oÒWaVm: [maß[naH$ ̂ maVr` Im⁄ ‡Umob`m{ß
H$m{ g_H$mbrZ oÒWaVm-od_e© g{ Om{∂S>Z{ H$r ^r gß^mdZm h°& Kapoor et
al. (2022) Z{ X{eO Im⁄ [XmWm~ H$m{ ÒWmZr` [mnaoÒWoVH$ VßÃ, O°d-
ododYVm Am°a Im⁄ gwajm g{ gß]ßoYV ]Vm`m h° VWm [maß[naH$ [mnaoÒWoVH$
kmZ H{$ Ù´mg H$m{ oMßVm H{$ odf` H{$ Í$[ _{ß ‡ÒVwV oH$`m h°&

`h Adbm{H$Z MmVw_m©grZ Im⁄-‡WmAm{ß H{$ obE ode{f Í$[ g{
C[`m{Jr h°& `oX F$Vw-AmYmnaV Im⁄-‡WmE± ÒWmZr` Am°a C[b„Y Im⁄

[XmWm~ H{$ C[`m{J H$m{ ]∂T>mVr h¢, Vm{ CZ_{ß [mnaoÒWoVH$ AZwHy$bZ H$m
gß̂ modV Am`m_ hm{ gH$Vm h°& Trabelsi et al. (2022) Z{ Ymo_©H$ C[dmg
H$m{ [•œdr H{$ ÒdmÒœ` H{$ Ï`m[H$ od_e© g{ Om{∂S>V{ hwE Amhma-gr_mßH$Z
Am°a oÒWaVm H$r gß^mdZmAm{ß [a MMm© H$r h°&
9.9.9.9.9. g_{oH$V d°MmnaH$ Ï`mª`m:$g_{oH$V d°MmnaH$ Ï`mª`m:$g_{oH$V d°MmnaH$ Ï`mª`m:$g_{oH$V d°MmnaH$ Ï`mª`m:$g_{oH$V d°MmnaH$ Ï`mª`m:$ C[am{∫$ odõ{fU H{$ AmYma [a
MmVw_m©g H$m{ EH$ ]hwAm`m_r gmßÒH•$oVH$-ÒdmÒœ` Ï`dÒWm H{$ Í$[ _{ß
d°MmnaH$ Í$[ g{ g_Pm Om gH$Vm h°:$

F$Vw-AZwHy$bVm
i

F$VwM`m©
i

Amhma-AZwHy$bZ
i

Im⁄ M`Z / gß`_
i

C[dmg / d´V
i

[d© Edß AZwÓR>moZH$ ^m{OZ
i

gm_moOH$ gh^moJVm
i

gmßÒH•$oVH$ gßMaU
gß[yU© odõ{fU g{ ̀ h oZÓH$f© oZH$bVm h° oH$ MmVw_m©g H$r Im⁄ Edß

[d©-[aß[amAm{ß _{ß F$Vw-AZwHy$bZ, Amhma-gß`_, Ymo_©H$ AZwemgZ,
gm_wXmo`H$ gh^moJVm Am°a gmßÒH•$oVH$ gßMaU H{$ [aÒ[a gß]’ Am`m_
[hMmZ{ Om gH$V{ h¢& Am`wd}oXH$ gmohÀ` F$Vw-AZwHy$b Amhma Am°a
OrdZe°br H{$ AZwHy$bZ H$m Ò[ÓQ> d°MmnaH$ AmYma ‡XmZ H$aVm h°
Thakkar et al. (2011)& [maß[naH$ ^maVr` Im⁄-gmohÀ` `h Xem©Vm
h° oH$ ^maVr` Im⁄-kmZ _{ß Amhma, ‡gßÒH$a�m Am°a F$Vw gß]ßYr Am`m_
od⁄_mZ h¢ Sarkar et al. (2015)& AmYwoZH$ [m{fU AZwgßYmZ X{eO
Edß [maß[naH$ ^maVr` Im⁄ [XmWm~ H$r dmÒVodH$ [m{fH$ gßaMZm H$m
XÒVmd{OrH$aU H$aVm h° VWm gmW hr ‡oV-[m{fH$ VÀdm{ß Am°a O°d-
C[b„YVm H$r OoQ>bVm H$m{ ^r gm_Z{ bmVm h° Kapoor et al. (2022)&

AV: Bg A‹``Z H$m g]g{ gw—∂T> oZÓH$f© `h Zht h° oH$ "MmVw_m©g
H$r g^r [aß[amE± AmYwoZH$ odkmZ ¤mam og’ h¢&' ]oÎH$ ̀ h h° oH$ MmVw_m©g
EH$ E{gm ^maVr` gmßÒH•$oVH$ kmZ-g_wÉ` h°, oOg_{ß F$Vw-AZwHy$b
OrdZ, Amhma-odoZ`_Z, C[dmg, AZwÓR>mZ, Im⁄-gßÒH•$oV Am°a
gm_moOH$ gh^moJVm H{$ ]rM gmW©H$ gß]ßY oXImB© X{V{ h¢` BZ_{ß g{ Hw$N>
gß]ßYm{ß H$m{ Am`wd}oXH$ [mR>Á-kmZ Am°a g_H$mbrZ d°kmoZH$ AZwgßYmZ
g{ AmßoeH$ g_W©Z o_bVm h°&
MMm© MMm© MMm© MMm© MMm© - ‡ÒVwV d°MmnaH$ A‹``Z H$m H{$ß–r` C‘{Ì` MmVw_m©g g{ gß]’ Im⁄
Edß [d©-[aß[amAm{ß H$m{ H{$db Ymo_©H$ AmÒWm `m AmYwoZH$ ÒdmÒœ`-Xmd{
H{$ Í$[ _{ß ‡ÒVwV H$aZm Zht, ]oÎH$ F$VwM`m©, Amhma-gß`_, C[dmg,
[maß[naH$ Im⁄-kmZ, ÒdmÒœ`-gß]ßYr gß^mdZmAm{ß Am°a gmßÒH•$oVH$
oZaßVaVm H{$ [aÒ[a gß]ßYm{ß H{$ Í$[ _{ß g_PZm h°&
1.1.1.1.1. MmVw_m©g Am°a F$VwM`m© H$m d°MmnaH$ gß]ßY:MmVw_m©g Am°a F$VwM`m© H$m d°MmnaH$ gß]ßY:MmVw_m©g Am°a F$VwM`m© H$m d°MmnaH$ gß]ßY:MmVw_m©g Am°a F$VwM`m© H$m d°MmnaH$ gß]ßY:MmVw_m©g Am°a F$VwM`m© H$m d°MmnaH$ gß]ßY:$ ^maVr` kmZ [aß[am
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_{ß F$Vw [nadV©Z H$m{ _mZd OrdZM`m© g{ AbJ Zht X{Im J`m& Am`wd}X _{ß
F$VwM`m© H{$ _m‹`_ g{ F$Vw H{$ AZwgma Amhma Am°a Ï`dhma _{ß [nadV©Z H$m
odMma Ï`doÒWV Í$[ g{ o_bVm h°& Thakkar et al. (2011) Z{ F$VwM`m©
[a A[Z{ g_rjm-A‹``Z _{ß ]Vm`m oH$ Am`wd}X odo^fi Obdm`w
[naoÒWoV`m{ß H{$ AZwÍ$[ Amhma Am°a OrdZe°br _{ß [nadV©Z H$r gbmh
X{Vm h° VWm Bg{ oZdmaH$ —oÓQ>H$m{U g{ Om{∂S>Vm h°&Bgr ‡H$ma (Jakhmola,
2011) Z{ Atreya Virachita Sara Sangraha _{ß N>h F$VwAm{ß H{$ dU©Z
VWm gß]ßoYV [œ`-A[œ` (ohVH$a-AohVH$a Amhma-odhma) H$m
odõ{fU oH$`m& Bg_{ß ode{f F$Vw H{$ AZwgma Amhma, Ï`dhma Am°a Ï`m`m_
H$r MMm© o_bVr h°&`h gmohÀ` MmVw_m©g H{$ Im⁄-gß`_ H$m{ g_PZ{ H{$
obE _hÀd[yU© d°MmnaH$ AmYma ‡XmZ H$aVm h°& dfm© Am°a CgH{$ [ÌMmV
AmZ{ dmbr F$Vw-[nadV©Zerb [naoÒWoV`m{ß H{$ g_` ^m{OZ VWm
OrdZM`m© _{ß [nadV©Z H$r [aß[am H$m{ Bg Ï`m[H$ F$Vw-AZwHy$bZ Í$[a{Im
_{ß g_Pm Om gH$Vm h°&
2.2.2.2.2. Im⁄-gß`_:$ Ymo_©H$ AZwemgZ Am°a Amhma-odoZ`_Z:Im⁄-gß`_:$ Ymo_©H$ AZwemgZ Am°a Amhma-odoZ`_Z:Im⁄-gß`_:$ Ymo_©H$ AZwemgZ Am°a Amhma-odoZ`_Z:Im⁄-gß`_:$ Ymo_©H$ AZwemgZ Am°a Amhma-odoZ`_Z:Im⁄-gß`_:$ Ymo_©H$ AZwemgZ Am°a Amhma-odoZ`_Z:$
MmVw_m©g H$r Im⁄-‡WmAm{ß _{ß M`ZmÀ_H$ ^m{OZ, Hw$N> Im⁄ [XmWm~ H$m
À`mJ Am°a Hw$N> Im⁄ [XmWm~ H$m{ ‡mWo_H$Vm X{Z{ H$r [aß[amE± oXImB© X{Vr
h¢& Adbm{H$Z H{$ ÒVa [a `h H{$db ^m{OZ H$r C[b„YVm `m [gßX H$m
‡ÌZ Zht h°` AZ{H$ gßX^m~ _{ß ^m{OZ Òd`ß d´V, gßH$Î[ Am°a AmÀ_-
AZwemgZ H$m ohÒgm ]Z OmVm h°&Sarkar et al. (2015) Z{ [maß[naH$
VWm Am`wd}oXH$ Im⁄ [XmWm~ [a g_rjm _{ß `h Xem©`m oH$ ^maVr`
[maß[naH$ Im⁄ ‡Umob`m{ß _{ß Amhma gß]ßYr oXemoZX}e, F$Vw gß]ßYr odMma
Am°a Im⁄-‡gßÒH$aU H$r ‡WmAm{ß H$m _hÀd[yU© ÒWmZ h°& b{I [maß[naH$
Im⁄ [XmWm~ H$m odo^fi j{Ãr` Am°a gmßÒH•$oVH$ gßX^m~ _{ß [arjU H$aVm
h°&Bgg{ `h AdYmaUm _O]yV hm{Vr h° oH$ ^maVr` Im⁄ [aß[am H$m{ H{$db
H°$bm{ar g{dZ H{$ Í$[ _{ß g_PZm A[`m©· h°& ^m{OZ emarnaH$ [m{fU H{$
gmW-gmW gm_moOH$, gmßÒH•$oVH$ Am°a Ymo_©H$ AW© ^r dhZ H$a gH$Vm
h°&
3.3.3.3.3. C[dmg Am°a AmYwoZH$ d°kmoZH$ ‡_mU:C[dmg Am°a AmYwoZH$ d°kmoZH$ ‡_mU:C[dmg Am°a AmYwoZH$ d°kmoZH$ ‡_mU:C[dmg Am°a AmYwoZH$ d°kmoZH$ ‡_mU:C[dmg Am°a AmYwoZH$ d°kmoZH$ ‡_mU: MmVw_m©g H$r MMm© _{ß
C[dmg H$m{ ode{f _hÀd o_bVm h°& AmYwoZH$ d°kmoZH$ gmohÀ` _{ß C[dmg
H{$ M`m[M` Am°a emarnaH$-oH´$`mÀ_H$ ‡^mdm{ß [a [`m©· em{Y C[b„Y h°,
b{oH$Z Ymo_©H$ C[dmg H$r g^r ‡Umob`m{ß H{$ [naUm_ EH$ g_mZ Zht h¢&
Trepanowski and Bloomer (2010)  Z{ Ymo_©H$ C[dmg Am°a _mZd
ÒdmÒœ` [a g_rjm H$aV{ hwE odo^fi Ymo_©H$ C[dmg-‡WmAm{ß H{$ ÒdmÒœ`
gß]ßYr ‡^mdm{ß H$r g_rjm H$r&Bgg{ ̀ h Ò[ÓQ> hm{Vm h° oH$ C[dmg H$m ‡^md
CgH{$ ‡H$ma, AdoY, ^m{OZ g{dZ Am°a Ï`o∫$ H$r emarnaH$ [naoÒWoV`m{ß
[a oZ^©a H$aVm h°&
4.4.4.4.4. [maß[naH$ Im⁄ [XmW© Am°a [m{fU:$[maß[naH$ Im⁄ [XmW© Am°a [m{fU:$[maß[naH$ Im⁄ [XmW© Am°a [m{fU:$[maß[naH$ Im⁄ [XmW© Am°a [m{fU:$[maß[naH$ Im⁄ [XmW© Am°a [m{fU:$ MmVw_m©grZ Im⁄-‡WmAm{ß H{$
odõ{fU _{ß [maß[naH$ Im⁄ [XmWm~ H$r [m{fU gßaMZm H$m{ ^r X{IZm
AmdÌ`H$ h°& Kapoor et al. (2022) Z{ ^maVr` X{eO Im⁄ [XmWm~ [a
Ï`m[H$ dU©ZmÀ_H$ g_rjm _{ß Im⁄ [XmWm~ H{$ [m{fU gß]ßYr Am±H$∂S>m{ß VWm
AZ{H$ Im⁄ [XmWm~ _{ß ‡oV-[m{fH$ VÀdm{ß Am°a IoZOm{ß H$r O°d-C[b„YVm
gß]ßYr Am±H$∂S>m{ß H$m{ gßH$obV oH$`m&A‹``Z g{ ̀ h Ò[ÓQ> hm{Vm h° oH$ AZ{H$
X{eO Im⁄ [XmW© _hÀd[yU© [m{fH$ VÀd ‡XmZ H$a gH$V{ h¢, b{oH$Z [m{fU
_yÎ` H$m AmH$bZ H{$db oH$gr EH$ [m{fH$ VÀd H$r C[oÒWoV H{$ AmYma
[a Zht oH$`m Om gH$Vm& Sarkar et al. (2015) Z{ ̂ r [maß[naH$ ̂ maVr`

Im⁄ [XmWm~ _{ß Amhma-a{e{, ‡oVAm∞∑grH$maH$ VÀdm{ß Am°a oH$�dZ O°g{
Im⁄-‡gßÒH$aU gß]ßYr Am`m_m{ß H$r MMm© H$r h°&
5.5.5.5.5. F$Vw, ^m{OZ Am°a AZwHy$bZ:$F$Vw, ^m{OZ Am°a AZwHy$bZ:$F$Vw, ^m{OZ Am°a AZwHy$bZ:$F$Vw, ^m{OZ Am°a AZwHy$bZ:$F$Vw, ^m{OZ Am°a AZwHy$bZ:$ F$VwM`m© [a C[b„Y gmohÀ` g{
`h d°MmnaH$ gß]ßY gm_Z{ AmVm h° oH$ ̂ maVr` oMoH$Àgm [aß[am Z{ [`m©daU
Am°a _mZd Amhma-Ï`dhma H{$ ]rM gß]ßY H$m{ _hÀd[yU© _mZm& Thakkar
et al. (2011) Z{ F$Vw [nadV©Z H{$ AZwÍ$[ Amhma Am°a Ï`dhma _{ß AZwHy$bZ
H$m{ Am`wd}X H{$ oZdmaH$ —oÓQ>H$m{U g{ Om{∂S>m h°& Jakhmola, (2011) H$m
A‹``Z ^r F$Vw-AmYmnaV [œ`-A[œ` H$r AdYmaUm H$m
XÒVmd{OrH$aU H$aVm h°&`h MmVw_m©g H{$ gßX^© _{ ß EH$ _hÀd[yU©
Ï`mª`mÀ_H$ gß^mdZm ‡XmZ H$aVm h°:$
F$Vw [nadV©Z g Amhma _{ß [nadV©Z g OrdZM`m© _{ß gß`_ g F$Vw-
AZwHy$bZ H$r [aß[amJV AdYmaUm
6.6.6.6.6. [d© Am°a Im⁄-gßÒH•$oV :$[d© Am°a Im⁄-gßÒH•$oV :$[d© Am°a Im⁄-gßÒH•$oV :$[d© Am°a Im⁄-gßÒH•$oV :$[d© Am°a Im⁄-gßÒH•$oV :$ MmVw_m©g H$m{ H{$db "C[dmg H$r AdoY'
H{$ Í$[ _{ß X{IZm BgH$r gmßÒH•$oVH$ OoQ>bVm H$m{ H$_ H$a X{Vm h°& Bg AdoY
_{ß AZ{H$ Ymo_©H$ Am°a gmßÒH•$oVH$ [d© AmV{ h¢, oOZ_{ß ̂ m{OZ, ‡gmX, Z°d{⁄,
[mnadmnaH$ gh^moJVm Am°a gm_wXmo`H$ JoVodoY`m± _hÀd[yU© ^yo_H$m
oZ^mVr h¢&Bhavana (2023) Z{ Festivals of Ayurveda: Scope
and Challenges _{ß [dm~ H$m{ [aß[am H$r oZaßVaVm Am°a gm_moOH$
EH$OwQ>Vm g{ Om{∂S>m h°& Bg —oÓQ>H$m{U g{ ̂ m{OZ H$m{ H{$db [m{fU Zht, ]oÎH$
AZwÓR>moZH$ gß‡{fU H{$ Í$[ _{ß ^r X{Im Om gH$Vm h°& oH$gr ode{f ^m{OZ
H$m [d© g{ Ow∂S>Zm Cg{ gmßÒH•$oVH$ AW© ‡XmZ H$aVm h°& ^m{OZ H$m gmPm
H$aZm [mnadmnaH$ gß]ßYm{ß, AmoVœ` Am°a gm_wXmo`H$ gh^moJVm H{$ Adga
CÀ[fi H$a gH$Vm h°&
7.7.7.7.7. ^m{OZ EH$ gmßÒH•$oVH$ Ò_•oV H{$ Í$[ _{ß :^m{OZ EH$ gmßÒH•$oVH$ Ò_•oV H{$ Í$[ _{ß :^m{OZ EH$ gmßÒH•$oVH$ Ò_•oV H{$ Í$[ _{ß :^m{OZ EH$ gmßÒH•$oVH$ Ò_•oV H{$ Í$[ _{ß :^m{OZ EH$ gmßÒH•$oVH$ Ò_•oV H{$ Í$[ _{ß : Adbm{H$Z Am°a gmohÀ`
H$m{ EH$ gmW X{IZ{ [a `h ^r Ò[ÓQ> hm{Vm h° oH$ Im⁄-‡WmE± [ro∂T>`m{ß H{$
]rM gmßÒH•$oVH$ gßMaU H$m _m‹`_ ]Z gH$Vr h¢& oH$gr [nadma _{ß dnaÓR>
gXÒ` O] AJbr [r∂T>r H$m{ d´V H$m ^m{OZ, V°`mar H$r odoY, gm_J´r H$m
M`Z AWdm [d© g{ gß]ßoYV Amhma-‡Wm ogImV{ h¢, Vm{ H{$db Ï`ßOZ-
odoY H$m hÒVmßVaU Zht hm{Vm` CgH{$ gmW Ò_•oV, AW© Am°a gmßÒH•$oVH$
[hMmZ ̂ r gßMmnaV hm{ gH$Vr h°&Bhavana (2023) ¤mam [dm~ H$m{ [aß[am
H$r oZaßVaVm g{ Om{∂S>Zm Bg Ï`mª`m H$m{ od¤Œmm[yU© g_W©Z ‡XmZ H$aVm
h°&
8.8.8.8.8. ^maVr` kmZ ‡Umbr H{$ gßX^© _{ ß g_{oH$V AW©:$^maVr` kmZ ‡Umbr H{$ gßX^© _{ ß g_{oH$V AW©:$^maVr` kmZ ‡Umbr H{$ gßX^© _{ ß g_{oH$V AW©:$^maVr` kmZ ‡Umbr H{$ gßX^© _{ ß g_{oH$V AW©:$^maVr` kmZ ‡Umbr H{$ gßX^© _{ ß g_{oH$V AW©:$ Bg A‹``Z
H$m ‡_wI g°’mßoVH$ ̀ m{JXmZ ̀ h h° oH$ MmVw_m©g H$m{ [•WH$ Ymo_©H$ ‡Wm H{$
]Om` kmZ-‡Umbr H{$ EH$ goÂ_l Í$[ H{$ Í$[ _{ß g_Pm Om gH$Vm h°&
BgH{$ ‡_wI Am`m_ h¢:$
l F$Vw g [`m©daUr` gßX^©
l Amhma g emarnaH$ [m{fU
l gß̀ _ g Ï`dhmnaH$ AZwemgZ
l d´V g Ymo_©H$ ‡oV]’Vm
l [d© g gm_yohH$ gmßÒH•$oVH$ Ao^Ï`o∫$
l ‡gmX/^m{OZ g AZwÓR>moZH$ Edß gm_moOH$ gmP{Xmar
l [aß[am g [r∂T>r-Xa-[r∂T>r gßMaU

Bg —oÓQ>H$m{U _{ß ^maVr` kmZ H{$db ‡mMrZ J´ßWm{ß H$m gßJ´h Zht,
]oÎH$ kmZ, Ï`dhma Am°a OrdßV gmßÒH•$oVH$ AZw^d H{$ ]rM gß]ßY H$m
odõ{fUmÀ_H$ —oÓQ>H$m{U ]Z OmVm h°&
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9.9.9.9.9. Adbm{H$Z Am°a ‡_mU H{$ ]rM gr_m:$Adbm{H$Z Am°a ‡_mU H{$ ]rM gr_m:$Adbm{H$Z Am°a ‡_mU H{$ ]rM gr_m:$Adbm{H$Z Am°a ‡_mU H{$ ]rM gr_m:$Adbm{H$Z Am°a ‡_mU H{$ ]rM gr_m:$ Bg A‹``Z _{ß Adbm{H$Z
Am°a AZw^d H$m C[`m{J ode{f Í$[ g{ _hÀd[yU© h°& ̀ oX Adbm{H$Z _{ß ̀ h
oXImB© X{Vm h° oH$ oH$gr g_wXm` _{ß MmVw_m©g H{$ Xm°amZ Hw$N> Im⁄ [XmWm~
H$m g{dZ KQ>Vm h°, Vm{ dh EH$ X{Im J`m gmßÒH•$oVH$ ‡oVÍ$[ h°& Bg{ grY{
ÒdmÒœ`-bm^ H$m ‡_mU Zht _mZm Om gH$Vm& gmßÒH•$oVH$ Adbm{H$Z
Am°a d°kmoZH$ H$maUmÀ_H$ ‡_mU H{$ ]rM AßVa ]ZmE aIZm AmdÌ`H$ h°&
oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© oZÓH$f© - ‡ÒVwV d°MmnaH$ A‹``Z H$m C‘{Ì` MmVw_m©g H$r ‡mMrZ ̂ maVr`
Im⁄ Edß [d©-[aß[amAm{ß H$m{ H{$db Ymo_©H$ AZwÓR>mZ H{$ Í$[ _{ß doU©V H$aZm
Zht, ]oÎH$ ^maVr` kmZ ‡Umbr (IKS), F$VwM`m©, Amhma-gß`_,
C[dmg, [maß[naH$ Im⁄-kmZ, ÒdmÒœ`-gß]ßYr gß̂ mdZmAm{ß, gm_wXmo`H$
gh^moJVm VWm gmßÒH•$oVH$ oZaßVaVm H{$ [aÒ[a gß]ßYm{ß H$m ‡_mU-
AmYmnaV d°MmnaH$ odõ{fU H$aZm Wm& A‹``Z _{ß Adbm{H$Z Edß OrdßV
AZŵ d H$m{ A›d{fUmÀ_H$ AmYma H{$ Í$[ _{ß VWm ‡m_moUH$ ̂ maVr` [mR>Á-
[aß[amAm{ß Am°a gßXo ©̂V ghH$_r©-g_rojV em{Y-gmohÀ` H$m{ Ï`mª`mÀ_H$
Edß ‡_mUmÀ_H$ AmYma H{$ Í$[ _{ß ob`m J`m& Bg oZÓH$f© H$m H{$ß–r` o]ßXw
`h h° oH$ MmVw_m©g H$m{ g_PZ{ H{$ obE Y_©, gßÒH•$oV, F$Vw, Amhma Am°a
ÒdmÒœ` H$m{ [aÒ[a gß]’ oHß$Vw kmZ_r_mßgr` Í$[ g{ [•WH$ Am`m_m{ß H{$
Í$[ _{ß X{IZm AoYH$ CoMV h°&

C[b„Y ‡_mU MmVw_m©g H$r ‡À`{H$ [aß[am H$m{ AmYwoZH$ odkmZ
¤mam og’ Zht H$aV{` b{oH$Z `h [`m©· AmYma ‡XmZ H$aV{ h¢ oH$
MmVw_m©grZ ‡WmAm{ß _{ß F$Vw-AZwHy$bZ, Amhma-odoZ`_Z, AZwÓR>moZH$
AZwemgZ Am°a gmßÒH•$oVH$ oZaßVaVm O°g{ _hÀd[yU© Am`m_m{ß H$m Jß^ra
A‹``Z oH$`m Om gH$Vm h°&
‡W_ em{Y C‘{Ì`:‡W_ em{Y C‘{Ì`:‡W_ em{Y C‘{Ì`:‡W_ em{Y C‘{Ì`:‡W_ em{Y C‘{Ì`:$MmVw_m©g H$r [maß[naH$ Im⁄ Edß Amhma-gß]ßYr ‡WmAm{ß
H$m ^maVr` kmZ ‡Umbr H{$ gßX^© _{ß d°MmnaH$ odõ{fU H$aZm& A‹``Z
g{ `h Ò[ÓQ> hwAm oH$ ^maVr` [aß[am _{ß ^m{OZ H$m{ H{$db H°$bm{ar AWdm
[m{fH$ VÀdm{ß H{$ gßX^© _{ß Zht X{Im J`m& ^m{OZ OrdZM`m©, F$Vw, Ymo_©H$
AZwemgZ, gm_moOH$ Ï`dhma Am°a gmßÒH•$oVH$ AWm~ g{ ^r Ow∂S>m ahm h°&
Sarkar et al. (2015) Z{ ̂ maVr` [maß[naH$ VWm Am ẁd}oXH$ Im⁄ [XmWm~
H$r g_rjm _{ß Amhma gß]ßYr oXemoZX}e, [maß[naH$ Im⁄-V°̀ mar, ‡gßÒH$aU
Am°a F$Vw gß]ßYr odMmam{ß H{$ gß]ßY H$m{ XÒVmd{OrH•$V oH$`m h°& CZH{$ A‹``Z
_{ß ̀ h ̂ r Ò[ÓQ> h° oH$ ̂ maV H{$ odo^fi j{Ãm{ß _{ß [maß[naH$ Im⁄ [XmW© ÒWmZr`
Obdm ẁ, gßÒH•$oV Am°a H•$of-‡WmAm{ß H{$ AZwgma odH$ogV hwE h¢&`h oZÓH$f©
MmVw_m©grZ Im⁄-gßÒH•$oV H$r Ï`mª`m _{ß _hÀd[yU© h°& Bgg{ `h oZÓH$f©
oZH$mbm Om gH$Vm h° oH$ MmVw_m©g H$r Im⁄-‡WmAm{ß H$m{ H{$db "∑`m ImZm
MmohE Am°a ∑`m Zht ImZm MmohE' H$r gyMr H{$ Í$[ _{ß X{IZm [`m©· Zht
hm{Jm& CZH$m A‹``Z Im⁄-kmZ ‡Umbr H{$ Í$[ _{ß H$aZm AoYH$ C[`w∫$
h°, Ohm± ^m{OZ H{$ gmW F$Vw, ÒWmZr`Vm, V°`mar, gß`_ Am°a AZwÓR>moZH$
AW© Ow∂S{> hm{ gH$V{ h¢&
o¤Vr` C‘{Ì`:o¤Vr` C‘{Ì`:o¤Vr` C‘{Ì`:o¤Vr` C‘{Ì`:o¤Vr` C‘{Ì`:$MmVw_m©grZ Im⁄-gß`_ Edß C[dmg [aß[amAm{ß H$m
Am ẁd}oXH$ F$VwM`m© VWm C[b„Y g_H$mbrZ [m{fU Edß ÒdmÒœ`-gmohÀ`
H{$ gßX^© _{ß [arjU H$aZm Bg gßX^© _{ß F$VwM`m© gmohÀ` _hÀd[yU© AmYma
‡XmZ H$aVm h°& Thakkar et al. (2011) H{$ AZwgma Am`wd}X _{ß F$Vw H{$
[nadV©Z H{$ gmW Amhma Am°a Ï`dhma _{ß [nadV©Z H$r Ï`doÒWV AdYmaUm
o_bVr h°& CZH$m g_rjm-A‹``Z F$Vw-AZwHy$bZ H$m{ Am ẁd}X H{$ oZdmaH$
—oÓQ>H$m{�m g{ Om{∂S>Vm h°& `h oZÓH$f© MmVw_m©g H{$ A‹``Z _{ß EH$ _hÀd[yU©

d°MmnaH$ g{Vw ‡XmZ H$aVm h°& MmVw_m©g H$m EH$ ]∂S>m ohÒgm dfm© VWm CgH{$
Amg[mg hm{Z{ dmb{ F$Vw-[nadV©Z g{ Ow∂S>m hm{Z{ H{$ H$maU, Bg AdoY H$r
Amhma-‡WmAm{ß H$m{ F$Vw-AZwHy$bZ H$r Ï`m[H$ ^maVr` Í$[a{Im H{$ gmW
[∂T>m Om gH$Vm h°& [aßVw `hm± oZÓH$f© H$m{ gmdYmZr g{ gro_V H$aZm
AmdÌ`H$ h°& F$VwM`m© Am°a MmVw_m©g EH$ hr AdYmaUm Zht h¢& F$VwM`m©
Am`wd}X H$r Ï`m[H$ F$Vw-AmYmnaV OrdZM`m© h°, O]oH$ MmVw_m©g
Ymo_©H$-gmßÒH•$oVH$ H$mbJUZm Am°a d´V-[aß[amAm{ß g{ Ow∂S>r AdoY h°&
BgobE Xm{Zm{ß H{$ gß]ßY H$m{ "d°MmnaH$ gmÂ`' H{$ Í$[ _{ß ÒdrH$ma H$aZm CoMV
h°, Z oH$ ‡À`{H$ MmVw_m©grZ Im⁄-gß`_ H$m{ ‡À`j Am`wd}oXH$ oZX}e
_mZ b{Zm&

Vrgam _hÀd[yU© C‘{Ì` MmVw_m©grZ C[dmg Am°a Amhma-gß`_ H$m
g_H$mbrZ [m{fU VWm ÒdmÒœ`-gmohÀ` H{$ AmYma [a Ambm{MZmÀ_H$
[arjU H$aZm Wm& AmYwoZH$ em{Y C[dmg H$m{ H{$db Ymo_©H$ JoVodoY H{$
Í$[ _{ß Zht X{IVm& Visioli et al. (2022) Z{ C[dmg H{$ [maß[naH$ VWm
oMoH$Àgr` ‡`m{Jm{ß H$r g_rjm H$aV{ hwE ]Vm`m oH$ C[dmg gß]ßYr em{Y _{ß
H$m{oeH$r` AZwHy$bZ ‡oVoH´$`mAm{ß, D$Om©-M`m[M`, Am∞∑grS{>oQ>d joV
Am°a gyOZ O°g{ VßÃm{ß H$m A‹``Z oH$`m Om ahm h°& Trepanowski and
Bloomer (2010) Z{ Ymo_©H$ C[dmg Am°a _mZd ÒdmÒœ` [a g_rjm _{ß
odo^fi Ymo_©H$ C[dmg-‡WmAm{ß g{ gß]ßoYV ÒdmÒœ` ‡_mUm{ß H$m [arjU
oH$`m&

A‹``Z H{$ Adbm{H$Zm{ß Am°a [d©-gß]ßYr gmohÀ` H$m{ EH$ gmW X{IZ{
[a ̀ h gß^mdZm C^aVr h° oH$ MmVw_m©grZ Im⁄ Edß [d©-‡WmE± gmßÒH•$oVH$
gßMaU _{ß `m{JXmZ H$a gH$Vr h¢& O] [nadmam{ß _{ß d´V H{$ oZ`_, [maß[naH$
Ï`ßOZ-odoY`m±, ‡gmX H$r V°`mar, [dr©` AZwÓR>mZ Am°a CZg{ Ow∂S{> AW©
AJbr [r∂T>r H$m{ ogImE OmV{ h¢, Vm{ kmZ H{$db _m°oIH$ oZX}e H{$ _m‹`_
g{ Zht, ]oÎH$ Ï`dhma Am°a gh^moJVm H{$ _m‹`_ g{ ^r gßMmnaV hm{Vm h°&
R>tAßXß (2023) H$m [d©-gß]ßYr A‹``Z [dm~ H$m{ [aß[am H$r oZaßVaVm
VWm gmßÒH•$oVH$ [hMmZ g{ Om{∂S>Vm h°&
A‹``Z H$m Ï`mdhmnaH$ `m{JXmZ- A‹``Z H$m Ï`mdhmnaH$ `m{JXmZ- A‹``Z H$m Ï`mdhmnaH$ `m{JXmZ- A‹``Z H$m Ï`mdhmnaH$ `m{JXmZ- A‹``Z H$m Ï`mdhmnaH$ `m{JXmZ- `h em{Y g_H$mbrZ g_mO H{$
obE ̂ r ‡mgßoJH$ h°& [maß[naH$ Im⁄-‡WmAm{ß H{$ [wZ_y©Î`mßH$Z g{ ÒWmZr`
Im⁄ [XmWm~, X{eO gm_oJ´`m{ ß Am°a [maß[naH$ V°`mar odoY`m{ ß H{$
XÒVmd{OrH$aU H$m{ ]∂T>mdm o_b gH$Vm h°& kßMddV _O ßg. (2022) Z{
X{eO Im⁄ [XmWm~ H{$ [m{fU gß]ßYr XÒVmd{OrH$aU Am°a Im⁄-‡Umbr _{ß
CZH$r ‡mgßoJH$Vm H$r AmdÌ`H$Vm [a ]b oX`m h°& Bgr ‡H$ma Bhavana
(2023) Z{ [maß[naH$ Am°a Am`wd}oXH$ Im⁄ [XmWm~ H{$ Ï`doÒWV d°kmoZH$
XÒVmd{OrH$aU H$r AmdÌ`H$Vm H$m{ a{ImßoH$V oH$`m h°&

Bgg{ MmVw_m©g H$m{ H{$db Ymo_©H$ [mbZ H{$ Í$[ _{ß Zht, ]oÎH$
gmßÒH•$oVH$ odamgV Am°a X{eO kmZ H{$ XÒVmd{OrH$aU H{$ odf` H{$ Í$[ _{ß
^r X{Im Om gH$Vm h°&
g_gm_o`H$ ‡mgßoJH$Vm- g_gm_o`H$ ‡mgßoJH$Vm- g_gm_o`H$ ‡mgßoJH$Vm- g_gm_o`H$ ‡mgßoJH$Vm- g_gm_o`H$ ‡mgßoJH$Vm- AmYwoZH$ OrdZe°br _{ß F$Vw-AZwHy$b ̂ m{OZ
Am°a gOJ Amhma-‡WmAm{ß H$r MMm© ]∂T> ahr h°& Bg gßX^© _{ß MmVw_m©grZ
Amhma-gß`_ EH$ am{MH$ kmZ-Úm{V hm{ gH$Vm h°& b{oH$Z [maß[naH$ ‡Wm
H$m{ g_H$mbrZ OrdZe°br _{ß [wZ: bmJy H$aV{ g_` Ï`o∫$ H$r [m{fU gß]ßYr
AmdÌ`H$VmAm{ß, Am`w, ÒdmÒœ` oÒWoV, emarnaH$ goH´$`Vm Am°a Amhma
H$r [`m©·Vm H$m{ ‹`mZ _{ß aIZm AmdÌ`H$ hm{Jm&Bg A‹``Z H$m C‘{Ì`
oMoH$ÀgH$r` gbmh X{Zm Zht h°& BgH$m C‘{Ì` `h ‡Xoe©V H$aZm h° oH$
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[aß[am H$m A‹``Z ‡_mU-AmYmnaV Edß Ambm{MZmÀ_H$ VarH{$ g{ H°$g{
oH$`m Om gH$Vm h°&

AßVV:, MmVw_m©grZ Im⁄ Edß [d©-[aß[amE± ^maVr` kmZ-[aß[am _{ß
F$Vw-AZwHy$bZ, Amhma-gß̀ _, Ymo_©H$ AZwemgZ, gm_moOH$ gh^moJVm
Am°a gmßÒH•$oVH$ oZaßVaVm H{$ [aÒ[a Ow∂S{> hwE Am`m_m{ß H$m{ Ï`∫$ H$aVr h¢&
`h [aß[am H$m{ CgH{$ E{oVhmogH$, gmßÒH•$oVH$ Am°a kmZmÀ_H$ gßX^© _{ß
g_PV{ hwE g_H$mbrZ ‡_mUm{ß H{$ gmW CgH$m Ambm{MZmÀ_H$ gßdmX
ÒWmo[V H$aZ{ H$m ‡`mg H$aVm h°&
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— Textual and Cultural Dimension _yÎ`m{ß VWm gm_moOH$ Edß AmoW©H$ JoVodoY`m{ß g{ Om{∂S>V{ hwE
CZH$m [mR>Á-gßH$bZ oH$`m J`m&
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amOÒWmZ _{ß bHw$bre H$r _yoV©̀ m±: [wamVmoŒdH$ gm˙`m{ß
H{$ AmYma [a EH$ [wZ_y©Î`mßH$Z

bobV YmH$S>*

em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - em{Y gmamße - bHw$bre H$m e°d _V H{$ Ymo_©H$ Am°a H$bm BoVhmg _{ß EH$ ode{f ÒWmZ h°& [mew[V gß‡Xm` H{$ ‡_wI AmMm`© H{$ Í$[ _{ß d{ g_` H{$
gmW EH$ Ymo_©H$ JwÈ g{ oed H{$ EH$ _hŒd[yU© AdVma H{$ Í$[ _{ß [yO{ OmZ{ bJ{& amOÒWmZ bHw$bre H$r ‡oV_mAm{ß H{$ A‹``Z H{$ obE EH$ _hŒd[yU©
j{Ã h°, ∑`m{ßoH$ Bg j{Ã _{ C[b„Y [wamVmoŒdH$ gm˙`, _ßoXa ÒWm[À`, Ao^b{I Am°a _yoV©`m± gm_yohH$ Í$[ g{ [yd© _‹`H$mb g{ bHw$bre-[mew[V
gß‡Xm` H$r C[oÒWoV H$m{ [wªVm H$aV{ h¢& amOÒWmZ H$r bHw$bre ‡oV_mAm{ß [a gm_m›`V: ̀ m Vm{ e°d Y_© H{$ Ï`m[H$ BoVhmg H{$ AßVJ©V MMm© H$r JB©
h° AWdm `hm H{$ _ßoXam{ß H{$ gßX^© _{ß obIV{ g_` BZH$m dU©Z hwAm h°& E{g{ _{ Bg j{Ã _{ EH$ amOÒWmZ H{$ßo–V Ï`m[H$ [wZ_y©Î`mßH$Z H$r AmdÌ`H$Vm
_hgyg hm{Vr h°&
† ‡ÒVwV em{Y-[Ã amOÒWmZ _{ß bHw$bre H$r _yoV©H$bm H$m A‹``Z [wamVmoŒdH$ Ûm{Vm{ß, _ßoXa ÒWm[À`, Ao^b{Ir` gm˙` Am°a H$bm-E{oVhmogH$
gm˙`m{ß H{$ AmYma [a H$aVm h°& Bg Xm°amZ ode{f ‹`mZ _{dm∂S> H{$ EH$obßJOr, ZmJXm, Pmbam[mQ>Z, grH$a H{$ hf©ZmW, _{Zmb, oMŒmm°∂S>J∂T> VWm hm∂S>m°Vr
j{Ã H{$ gm˙`m{ß [a oX`m J`m h°& A‹``Z _{ß bHw$bre H{$ odo^fi Í$[m{ß H$r ‡_wI ode{fVmAm{ß H$m odõ{fU oH$`m J`m h°& oOZ_{ß _wª` Í$[ g{ ]{R>r _w–m,
I∂S>r _w–m, D$Y©≤d_{– _w–m, `m{oJH$ _w–m, V[Òdr _w–m VWm ÒWm[À` _{ß AßoH$V A›` ÒdÍ$[ Edß CZH$r ode{fVmE goÂ_obV h¢&
e„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñe„X Hwß$Or ñ bHw$bre, bHw$bre [mew[V, e°d Y_©, amOÒWmZ, hf©ZmW, Pmbam[mQ>Z, _{Zmb,EH$obßJOr, _ßoXa _yoV©H$bm&

‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm - ‡ÒVmdZm -  [yd© _‹`H$mbrZ amOÒWmZ H$m Ymo_©H$ BoVhmg IßJmbZ{
[a _mby_ hm{Vm h° H$r Bg Xm°amZ AZ{H$ Ymo_©H$ [aß[amAm{ß H$m g_mZmßVa
odH$mg hm{ ahm Wm& Bg Ymo_©H$ [na—Ì` _{ß e°d Y_© H$m ode{f _hŒd Wm
Am°a BgH$r C[oÒWoV _ßoXam{ß, _yoV©`m{ß, Ao^b{Im{ß, VrW© ÒWbm{ß VWm Ymo_©H$
gßÒWmAm{ß H{$ _m‹`_ g{ ‡_moUV hm{Vr h°& Ï`m[H$ e°d [aß[am H{$ ^rVa
AZ{H$ Xme©oZH$ Am°a gß‡Xm`JV ÒdÍ$[ od⁄_mZ W{& BZ_{ß [mew[V [aß[am
ode{f Í$[ g{ _hŒd[yU© h°, ∑`m{ßoH$ BgH$r A[Zr odoeÓQ> V[ oH´$`mE,
Ymo_©H$ og’mßV W{ VWm `h [aß[am g]g{ ‡H$mßS> e°d AmMm`© bHw$bre H{$
gmW ^r Ow∂S>r Wr&

bHw$bre H$m{ [aß[amJV Í$[ g{ bHw$bre-[mew[V gß‡Xm` H$m
gßÒWm[H$ AWdm ‡_wI AmMm`© _mZm OmVm h°& g_` H{$ gmW C›h{ß oed H$m
AdVma _mZm OmZ{ bJm& Bg [nadV©Z H$m CZH$r N>od [a _hŒd[yU© ‡^md
[∂S>m& Om{ JwÈ _ybV: EH$ gß‡Xm` H$r Ymo_©H$ [aß[am _{ß Ò_aU oH$E OmV{ W{,
d{ X{dVmAm{ H{$ g_H$j _ßoXa _yoV©H$bm H{$ EH$ _hÀd[yU© odf` ]Z JE&

amOÒWmZ Bg [nadV©Z H{$ A‹``Z H{$ obE ode{f Í$[ g{ _hŒd[yU©
gm˙` ‡ÒVwV H$aVm h°& Bg j{Ã g{ Xm{ ‡H$ma H$r E{oVhmogH$ gyMZmE± gß`w∫$
Í$[ g{ ‡m· hm{Vr h¢ _yoV©H$bm g{ ‡m· —Ì` gm˙` VWm Ao^b{Im{ß g{ ‡m·
[mR>Á gm_J´r& amOÒWmZ H$m _hŒd H{$db C[b„Y _yoV©`m{ß H$r gßª`m VH$
gro_V Zht h°& Bgg{ ^r AoYH$ _hŒd[yU© `h gß^mdZm h° oH$ bHw$bre
H$m A‹``Z dmÒVodH$ _ßoXam{ ß, gß‡Xm`JV gßÒWmAm{ß VWm j{Ãr`
amOZroVH$ gßaMZmAm{ß H{$ gßX^© _{ß oH$`m Om gH$Vm h°&

* em{YmWr©, BoVhmg Edß ^maVr` gßÒH•$oV od^mJ, amOÒWmZ odÌdod⁄mb`, O`[wa (amO.) ‰mmaV

Bg em{Y-[Ã H$m ‡_wI C‘{Ì` [wamVmoŒdH$ gm˙`m{ß H{$ AmYma [a
amOÒWmZ _{ß bHw$bre H$r _yoV©H$bm H$m [wZ_y©Î`mßH$Z H$aZm h°& amOÒWmZ
H{$ ]mha H{$ gm˙`m{ß H$m C[`m{J H{$db dht oH$`m J`m h° Ohm± d{ amOÒWmZ
H$r gm_J´r H$r [hMmZ AWdm CgH{$ odH$mg H$m{ g_PmZ{ H{$ obE AmdÌ`H$
h¢&
_yoV©H$bm _{ß bHw$bre : amOÒWmZ H{$ ode{f gßX^© _{ß - _yoV©H$bm _{ß bHw$bre : amOÒWmZ H{$ ode{f gßX^© _{ß - _yoV©H$bm _{ß bHw$bre : amOÒWmZ H{$ ode{f gßX^© _{ß - _yoV©H$bm _{ß bHw$bre : amOÒWmZ H{$ ode{f gßX^© _{ß - _yoV©H$bm _{ß bHw$bre : amOÒWmZ H{$ ode{f gßX^© _{ß - amOÒWmZ _{ß
bHw$bre H{$ A‹``Z H$m BoVhmg A[{jmH•$V o]Iam hwAm h°& [hb{ ̂ maVr`
[wamVŒmd Am°a ‡oV_m-odkmZ H{$ ‡maßo^H$ od¤mZm{ß Z{ Agm_m›` e°d
‡oV_mAm{ß H$r [hMmZ H$aZ{ VWm CZH{$ [mew[V [aß[am g{ gß]ßY H$m{ ÒWmo[V
H$aZ{ [a ‹`mZ oX`m& ]mX _{ß amOÒWmZ g{ ‡m· odoeÓQ> _yoV©`m± Am°a
Ao^b{I ode{f A‹``Zm{ß H$m odf` ]Z{&

Bg j{Ã H{$ _hŒd[yU© od¤mZm{ß _{ß Ama. gr. AJ´dmb H$m Zm_ CÑ{IZr`
h°, oO›hm{ßZ{ amOÒWmZ g{ ‡m· bHw$bre H$r _yoV©`m{ß [a ode{f A‹``Z
‡H$moeV oH$E& CZH$m b{I "g_ BßQ>a{oÒQß>J ÒH$Î[Mg© Am∞\$ bHw$bre"g_ BßQ>a{oÒQß>J ÒH$Î[Mg© Am∞\$ bHw$bre"g_ BßQ>a{oÒQß>J ÒH$Î[Mg© Am∞\$ bHw$bre"g_ BßQ>a{oÒQß>J ÒH$Î[Mg© Am∞\$ bHw$bre"g_ BßQ>a{oÒQß>J ÒH$Î[Mg© Am∞\$ bHw$bre
\´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' VWm ]mX H$m A‹``Z  "Qy> ÒQ°> ßoSß>J bHw$bre ÒH$Î[Mg© "Qy> ÒQ°> ßoSß>J bHw$bre ÒH$Î[Mg© "Qy> ÒQ°> ßoSß>J bHw$bre ÒH$Î[Mg© "Qy> ÒQ°> ßoSß>J bHw$bre ÒH$Î[Mg© "Qy> ÒQ°> ßoSß>J bHw$bre ÒH$Î[Mg©
\´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' \´$m∞_ amOÒWmZ' dV©_mZ A‹``Z H{$ obE ode{f _hŒd aIV{ h¢& BZ
A‹``Zm{ß g{ Ò[ÓQ> hm{Vm h° oH$ bHw$bre H$m{ H{$db ]°R{> hwE Í$[ (]hwYm
‡MobV _w–m) _{ß hr ‡ÒVwV Zht oH$`m J`m Wm&

ZßoXZr og›hm H$m Jwohbm{ß, [mew[Vm{ß Am°a EH$obßJOr [a A‹``Z
^r AÀ`ßV _hŒd[yU© h°, ∑`m{ßoH$ Bg_{ß bHw$bre H{$ gm˙`m{ß H$m{ _{dm∂S> H{$
amOZroVH$ Am°a Ymo_©H$ BoVhmg H{$ gßX^© _{ß aIm J`m h°& CZH{$ A‹``Z
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_{ß oMŒmm°∂S>J∂T> g{ ‡m· MVw^w©O bHw$bre ‡oV_mAm{ß, EH$ I∂S>r hwB© bHw$bre
‡oV_m VWm H$m{Q>m Am°a Pmbmdm∂S> oObm{ß g{ ‡m· ]°R{> hwE MVw^w©O Í$[m{ß H$m
oddaU o_bVm h°&

bJ^J AmR>dt g{ Xgdt eVm„Xr H{$ ]rM amOÒWmZ H$r _yoV©H$bm
[aß[amAm{ß H{$ gß]ßY _{ß Zrob_m doeÓR> H$m A‹``Z ̂ r EH$ _hŒd[yU© AmYma
‡XmZ H$aVm h°& CZH$m H$m`© amOÒWmZ H$r _yoV©H$bm [aß[am H$r g_•o’ H$m{
‡Xoe©V H$aVm h° Am°a Bg_{ß bHw$bre H$m{ j{Ã g{ gß]ßoYV _hŒd[yU© _yoV©H$bm
H$r l{oU`m{ß _{ß goÂ_obV oH$`m J`m h°&

dhr [wamVmoÀdH$ Ao^b{Im{ß _{ EH$obßJOr Ao^b{I [a S>r. Ama.
ß̂S>maH$a H$m H$m ©̀ ode{f _hÀd H$m h°& ̀ h Ao^b{I BgobE ode{f _yÎ`dmZ

h° ∑`m{ßoH$ ̀ h H{$db oH$gr EH$ _yoV© H$r [hMmZ Zht H$aVm, ]oÎH$ _{dm∂S> H{$
Ymo_©H$ BoVhmg H$m{ grY{ bHw$bre [mew[V [aß[am g{ Om{∂S>Vm h°&

bHw$bre H$r [hMmZ oH$gr EH$ bjU H{$ AmYma [a Zht, ]oÎH$
AZ{H$ ode{fVmAm{ß H{$ gß̀ w∫$ AmYma [a H$r JB© h°& oZÂZoboIV ode{fVmAm{ß
H$m{ EH$ gmW ‹`mZ _{ß aIm J`m h°:
1. bHw$Q> AWdm JXm
2. `m{oJH$ AWdm V[Òdr _w–m
3. D$Y©≤d_{– ‡ÒVwoV ( C^a{ hwE obßJ dmbr _w–m)V[Òdr H{$e od›`mg
4. ^wOmAm{ß H$r gßª`m (o¤^wO, MVw^w©O)
5. [naMmaH$ AmH•$oV`m±
6. ÒWm[À` oÒWoV
7. A›` e°d AmH•$oV`m{ß H{$ gmW gß]ßY

‡oVhma H$mbrZ VHw$Vre H$r _yoV©, 9dt eVm„Xr‡oVhma H$mbrZ VHw$Vre H$r _yoV©, 9dt eVm„Xr‡oVhma H$mbrZ VHw$Vre H$r _yoV©, 9dt eVm„Xr‡oVhma H$mbrZ VHw$Vre H$r _yoV©, 9dt eVm„Xr‡oVhma H$mbrZ VHw$Vre H$r _yoV©, 9dt eVm„Xr
† Bg A‹``Z H$m EH$ ‡_wI H$m`©‡UmbrJV og’mßV ̀ h h° oH$ H{$db
JXm YmaU H$aZ{ dmbr oH$gr e°d AmH•$oV H$m{ ÒdV: bHw$bre Zht _mZm
OmZm MmohE& Bgr ‡H$ma H{$db C^a{ hwE obßJ H{$ AmYma [a oH$gr D$Y©≤d_{–
_w–m dmb{ V[Òdr H$m{ bHw$bre Zht _mZm OmZm MmohE& [hMmZ
‡oV_modkmZ Am°a gßX^© H{$ gß`w∫$ gm˙` g{ hm{Zr MmohE&

bHw$bre H$r ‡oV_m oH$gr EH$ H$R>m{a [°_mZ{ g{ oZYm©naV Zht hm{Vr&
[wamVmoŒdH$ gm˙` [`m©· ododYVm ‡Xoe©V H$aV{ h¢& EH$ gm_m›` Í$[ _{ß
bHw$bre H$m{ `m{oJH$ _w–m _{ß ]°R{> hwE, ‡m`: V[Òdr _w–m Am°a JXm H{$ gmW
‡Xoe©V oH$`m OmVm h°& A›` CXmhaUm{ß _{ß d{ I∂S{> hwE ̂ r oXImB© X{V{ h¢& Hw$N>
_yoV©`m MVw^w©O h¢, oOgg{ [Vm MbVm h° oH$ CZH$r AmH•$oV Z{ Ò[ÓQ> Í$[ g{
oXÏ` ÒdÍ$[ J´hU H$a ob`m Wm&

]hw-^wOmAm{ß H$r C[oÒWoV _hŒd[yU© h°& oH$gr gß‡Xm` H{$ JwÈ g{
gm_m›`V: _mZd eara Am°a Xm{ ^wOmAm{ß H$r A[{jm H$r OmVr h°& BgH{$
od[arV MVw^w©O Í$[ `h gßH{$V H$aV{ h¢ oH$ AmH•$oV H$m X°drH$aU hm{ MwH$m
Wm& Hw$N> ‡oV_mAm{ß _{ß D$Y©≤d_{Ty> bjU ^r _hŒd[yU© h°& Bg{ H{$db H$m_wH$
oMÃU H{$ Í$[ _{ß Zht g_PZm MmohE& V[Òdr e°d Y_© H{$ gßX^© _{ß `h `m°Z
D$Om© [a oZ`ßÃU, V[ H$r eo∫$ Am°a Abm°oH$H$ gm_W©Á H$m ‡VrH$ hm{
gH$Vm h°&

Ama. gr. AJ´dmb H{$ em{Y H$m EH$ _hŒd[yU© `m{JXmZ amOÒWmZ g{
‡m· I∂S{> hwE bHw$bre H$r _yoV©`m{ß H$m XÒVmd{OrH$aU h°&

bHw$bre H$r [maß[naH$ ‡oV_m H$r H$Î[Zm ‡m`: ]°R{> hwE `m{oJH$
ÒdÍ$[ _{ß H$r OmVr h°& I∂S>r hwB© ‡oV_mE± Bg gm_m›` g_P H$m{ MwZm°Vr X{Vr
h¢& I∂S>m hwAm Í$[ `h ‡Xoe©V H$aVm h° oH$ _yoV©H$bm gß]ßYr [aß[am oH$gr
grY{-gab [mR>Á _m∞S>b H$r VwbZm _{ß AoYH$ bMrbr Wr& I∂S>r hwB© ‡oV_mE±
ode{f Í$[ g{ _yÎ`dmZ h¢ ∑`m{ßoH$ d{ ‡_moUV H$aVr h¢ oH$ bHw$bre H$r
_yoV©H$bm H$m{ H{$db _w–m H{$ AmYma [a [na^mofV Zht oH$`m Om gH$Vm&

MVŵ w©O bHw$bre ̂ r g_mZ Í$[ g{ _hŒd[yU© h¢& Xm{ AoVna∫$ ̂ wOmAm{ß
H{$ Ow∂S>Z{ g{ ‡oV_m H$m ÒdÍ$[ ]Xb OmVm h°& Bgg{ bHw$bre X{dÀd H$r
[mna^mfm H{$ ^rVa AoYH$ Ò[ÓQ> Í$[ g{ ÒWmo[V hm{ OmV{ h¢&

amOÒWmZ H{$ CXmhaU oXImV{ h¢ oH$ bHw$bre H$m{ Ò[ÓQ> Í$[ g{
Abm°oH$H$ N>od H{$ Í$[ _{ß ‡ÒVwV oH$`m J`m h°& BgobE MVw^w©O Í$[ H$m{
Cg Ï`m[H$ Ymo_©H$ ‡oH´$`m H$m ohÒgm _mZm Om gH$Vm h° oOg_{ß oH$gr
Ymo_©H$ [aß[am H{$ gßÒWm[H$ H$m{ Yra{-Yra{ X{dVmAm{ß H{$ g_yh _{ß goÂ_obV
oH$`m J`m&

[wamVmoŒdH$ gm˙` `h gßH{$V Zht X{V{ oH$ `h [nadV©Z g^r ÒWmZm{ß
[a EH$ hr g_` _{ß hwAm& BgH{$ ]Om` odo^fi Í$[m{ß H$m gh-AoÒVÀd `h
Xem©Vm h° oH$ bHw$bre H$r AZ{H$ AdYmaUmE± EH$ hr g_` _{ß od⁄_mZ
Wt&

D$Y©≤d_{– ‡ÒVwoV Hw$N> bHw$bre ‡oV_mAm{ß _{ß oXImB© X{Z{ dmbr g]g{
_hÀd[yU© ode{fVmAm{ß _{ß g{ EH$ h°& e°d V[Ò`m H{$ gßX^© _{ß I∂S{> hwE obßJ
H$m{ H{$db ‡OZZ ‡VrH$ H{$ Í$[ _{ß Zht g_PZm MmohE& `h eara H$m{
oZ`ßoÃV H$aZ{ dmbr V[ eo∫$ H$m ‡oVoZoYÀd ^r H$aVm h°& VWm `h Bg
]mV H$m ̂ r ‡VrH$ h° H$r oH$g Vah ̀ m°Z D$Om© Am‹`moÀ_H$ eo∫$ _{ß [nadoV©V
H$r Om gH$Vr h°&
Bg ‡H$ma bHw$bre H$r ̀ h AmH•$oV Xm{ X{IZ{ _{ß odam{Yr JwUm{ß H$m{ EH$ gmW
‡ÒVwV H$aVr h°:
1. Ma_ V[Ò`m
2. Am‹`moÀ_H$ eo∫$

`h Xm{Zm{ß ode{fVmE Ï`m[H$ e°d _V H{$ Ymo_©H$ ‡VrH$dmX H$r ^r
ode{fVm h°& amOÒWmZ H{$ CXmhaU BgobE ode{f _hŒd[yU© h¢ ∑`m{ßoH$
D$Y©≤d_{– ode{fVm CZ gßX^m~ _{ß oXImB© X{Vr h° Ohm± bHw$bre H$m{ EH$
gmW JwÈ Am°a oXÏ` gŒmm H{$ Í$[ _{ß ‡ÒVwV oH$`m J`m h°&

JXm bHw$bre g{ gß]ßoYV g]g{ AoYH$ [hMmZ{ OmZ{ dmb{ bjUm{ß _{ß
g{ EH$ h°& "bHw$bre' e„X H$m{ [aß[amJV Í$[ g{ bHw$b AWm©V JXm AWdm
XßS> g{ gß]ßoYV _mZm OmVm h°& hmbm±oH$ JXm H$r [wamVmoŒdH$ [hMmZ _{ß
gmdYmZr AmdÌ`H$ h°& XßS> O°gr H$m{B© dÒVw V[oÒd`m{ß Am°a A›` e°d
AmH•$oV`m{ß _{ß ^r oXImB© X{ gH$Vr h°&
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BgobE bHw$bre H$r [hMmZ H$aZ{ h{Vw XßS> H$r C[oÒWoV H$m{ oZÂZoboIV
ode{fVmAm{ß H{$ gmW X{IZm MmohE:
1. _w–m
2. H{$e-od›`mg
3. A›` Am`wY
4. ÒWm[À` gßX ©̂
5. gß‡Xm` H{$ ‡VrH$

Ohm± JXm D$Y©≤d_{–-V[Òdr ÒdÍ$[ Am°a C[`w∫$ ÒWm[À` oÒWoV H{$
gmW o_bVr h°, dhm± bHw$bre H{$ Í$[ _{ß [hMmZ H$m AmYma H$m\$r AoYH$
_O]yV hm{ OmVm h°&

bHw$bre H{$ ‡oV_m-odkmZ H$r H{$ß–r` g_Ò`mAm{ß _{ß g{ EH$ CZH$r
Xm{har [hMmZ H$m gß]ßY h°& [hbr h°, _mZdr` JwÈ H{$ Í$[ _{ß bHw$bre Am°a
Xygar h°, oed H{$ oXÏ` ÒdÍ$[ _{ß bHw$bre& amOÒWmZ H{$ gm˙` ‡Xoe©V
H$aV{ h¢ oH$ Xm{Zm{ß ÒdÍ$[m{ß H$m g_mZ Í$[ g{ ‡oVoZoYÀd hwAm&

V[Òdr _w–m Am°a JwÈ O°gr AmH•$oV, E{oVhmogH$ Ymo_©H$ Ï`o∫$Àd
H$r N>od H$m{ gwaojV aIVr h°& BgH{$ od[arV Mma ^wOmE±, D$Y©≤d_{– Í$[
VWm oXÏ` ÒWm[À` oÒWoV X°drH$aU H$r ‡oH´$`m H$m{ Xem©Vr h¢&

AV: bHw$bre H$r _yoV©H$bm H$m{ E{oVhmogH$ Ò_•oV Am°a X°dr` Ymo_©H$
og’mßV H{$ ]rM g_›d` H{$ Í$[ _{ß g_PZm g]g{ C[`w∫$ h°&

Pmbam[mQ>Z H{$ gm˙` amOÒWmZ _{ß bHw$bre H$r C[oÒWoV H{$
‡maßo^H$ gm˙`m{ß H{$ Í$[ _{ ode{f _hŒd[yU© h°& ‡maßo^H$ e°d _ßoXam{ß _{ß
bHw$bre H$r C[oÒWoV `h gßH{$V X{Vr h° oH$ ‡maßo^H$ H$mb _{ß hr CZH$r
N>od _ßoXa H$r _yoV©H$bm _{ß g_mohV hm{ MwH$r Wr& oMŒmm°∂S>J∂T> Am°a _{Zmb H{$
gm˙` bHw$bre H{$ j{Ãr` oed _ßoXam{ß _{ß ]∂T>V{ hwE g_md{eZ H$m gßH{$V X{V{
h¢& dhr MVw^w©O ‡oV_mAm{ß H$r C[oÒWoV ]∂T>V{ hwE X°dr ÒdÍ$[ H$m{ ‡Xoe©V
H$aVr h°&

Bg odf` _{ Xgdt eVm„Xr ode{f Í$[ g{ _hŒd[yU© MaU h°&
EH$obßJOr Ao^b{I Am°a hf©ZmW _ßoXa [naga gßJoR>V bHw$bre-[mew[V
Ymo_©H$ JoVodoY`m{ß H{$ _O]yV ‡_mU ‡ÒVwV H$aV{ h¢& O]oH$ AW©Um
(H$m{Q>m) O°g{ ÒWbm{ß [a e°d _ßoXa gßÒH•$oV H{$ oZaßVa odH$mg g{ e°d Y_© H{$
gß‡Xm`m{ß H$r oZaßVaVm Am°a AZwHy$bZ H$m [Vm MbVm h°& BgH{$ Abmdm
]mX H{$ gm˙` gßH{$V X{V{ h¢ oH$ _‹`H$mbrZ amOÒWmZ H$r Ï`m[H$ Ymo_©H$
Am°a H$bm e„Xmdbr _{ß bHw$bre g_mohV hm{ MwH{$ W{&

amOÒWmZ _{ C[b„Y gm˙` H$B© E{gr ode{fVmE± ‡ÒVwV H$aV{ h¢ Om{
j{Ãr` gm_J´r H$m{ ode{f ]ZmV{ h¢& [hbm, bHw$bre H$m{ ‡m`: ÒdVßÃ ‡oV_m
H{$ Í$[ _{ß ‡ÒVwV H$aZ{ H{$ ]Om` ÒWm[À` [na`m{OZmAm{ _{ß (_ßoXam{ß _{ß)
g_mohV oH$`m J`m h°& Xygam, _{dm∂S> Am°a hm∂S>m°Vr H{$ gm˙`m{ß _{ß MVw^w©O Í$[
_hŒd[yU© h°& Vrgam, I∂S>m hwAm Í$[ _yoV©H$bm H{$ og’mßVm{ß _{ß bMrb{[Z H$m{
‡Xoe©V H$aVm h°& Mm°Wm, Hw$N> ‡oV_mAm{ß _{ß D$Y©≤d_{– ode{fVm ode{f Í$[
g{ ‡_wI h°& [m±Mdm±, bHw$bre oed H{$ A›` ÒdÍ$[m{ß H{$ gmW oXImB© X{V{ h¢&
`{ ode{fVmE± gßH{$V H$aVr h¢ oH$ amOÒWmZ H{$ _yoV©H$mam{ß Z{ ÒWmZr` _ßoXa
oZ_m©U H$r AmdÌ`H$VmAm{ß H{$ AZwÍ$[ bHw$bre H$r _yoV©`m{ß H$m{ T>mbm Wm&
oZÓH$f© - oZÓH$f© - oZÓH$f© - oZÓH$f© - oZÓH$f© - bHw$bre H$r _yoV©`m± amOÒWmZ H$r [yd© _‹`H$mbrZ oed

_yoV©H$bm [aß[am H$m EH$ _hŒd[yU© Am`m_ h°& [wamVmoŒdH$ gm˙` ‡Xoe©V
H$aV{ h¢ oH$ amOÒWmZ H{$ AZ{H$ j{Ãm{ß _{dm∂S>, grH$a, XojU-[ydr© amOÒWmZ,
_{Zmb, oMŒmm°∂S>J∂T> Am°a hm∂S>m°Vr _{ß bHw$bre H$m oMÃU odo^fi Í$[m{ß _{ß oH$`m
J`m h°&

EH$obßJOr H{$ gm˙` ode{f Í$[ g{ _hŒd[yU© h¢ ∑`m{ ßoH$ `h
Ao^b{Ir` gm_J´r Bg j{Ã H$m{ Ò[ÓQ> Í$[ g{ bHw$bre-[mew[V [aß[am g{
Om{∂S>Vr h°& hf©ZmW _ßoXa EH$ A›` _O]yV CXmhaU ‡ÒVwV H$aVm h°, Ohm±
Ao^b{I Am°a [wamVŒmd EH$-Xyga{  H$r [woÓQ> H$aV{ h¢& Pmbam[mQ>Z bHw$bre
H{$ ÒWm[À` _hÀd H$m{ ‡Xoe©V H$aVm h°& O]oH$ _{Zmb Am°a oMŒmm°∂S>J∂T>
Ï`m[H$ oed _yoV©H$bm _{ß bHw$bre H{$ g_md{eZ H$m{ Ò[ÓQ> H$aV{ h¢&

gm˙` [`m©· _yoV©H$bmÀ_H$ ododYVm ^r ‡Xoe©V H$aV{ h¢& bHw$bre
]°R{> hwE Am°a I∂S{> hwE Í$[m{ß _{ß, o¤^wO Am°a MVw^w©O Í$[m{ß _{ß VWm V[Òdr Am°a
oXÏ` ÒdÍ$[ H$r AbJ-AbJ AdÒWmAm{ß _{ oXImB© X{V{ h¢& bHw$Q>,
D$Y©≤d_{–, `m{oJH$ _w–m Am°a A›` ode{fVmE± CZH$r [hMmZ _{ß `m{JXmZ
X{Vr h¢& b{oH$Z oH$gr EH$ ode{fVm H$m{ gmd©^m°o_H$ Í$[ g{ oZUm©`H$ Zht
_mZm OmZm MmohE&

AV: g]g{ _hŒd[yU© oZÓH$f© `h h° oH$ amOÒWmZ _{ß bHw$bre
_yoV©H$bm EH$ JoVerb j{Ãr` [aß[am H$m ‡oVoZoYÀd H$aVr h°& amOÒWmZ
H{$ _yoV©H$mam{ß Z{ [mew[V JwÈ H$r ‡oV_m H$m{ ÒWmZr` ÒWm[À` Am°a H$bmÀ_H$
gßX^m~ H{$ AZwÍ$[ T>mbm& Hw$N> Ò_maH$m{ß _{ß bHw$bre H$r V[Òdr JwÈ H$r N>od
]ZmE aIr JB© h°, O]oH$ A›` _{ß C›hm{ßZ{ oed H{$ oXÏ` ÒdÍ$[ H$r ode{fVmE±
Am°a emarnaH$ bjU J´hU H$a obE& ̀ h bMrbm[Z Cg Ï`m[H$ E{oVhmogH$
‡oH´$`m H$r Am°a Bemam H$aVm h° oOg_{ß gß‡Xm`JV Ymo_©H$ [aß[amE± [yd©
_‹`H$mbrZ amOÒWmZ H$r odH$ogV hm{Vr _ßoXa gßÒH•$oV _{ß g_mohV hwB©&
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