
 

 

सतत िवकास की ओर एक कदम  

WEBINAR  

PROCEEDINGS 

 

डॉ रघुवीर िसंह शासकीय महािवȨालय सीतामऊ 

मंदसौर (मȯ Ůदेश ) 

 
GOVTCOLLEGESITAMAU@REDIFFMAIL.COM 

 

https://doi.org/10.52845/CS/2025-10-15-conf1 

 

Published in Current Science, ISSN:2795-8639 

 



  Published in Current Science, ISSN:2795-8639 
  

https://doi.org/10.52845/CS/2025-10-15-conf1  1 

 

                         

                        

जलवाय ुपᳯरवतᭅन एव ंजवै िविवधता 

 

 

 

 

 

 

 

सपंादक -  डॉ. माया पतं 

 



  Published in Current Science, ISSN:2795-8639 
  

https://doi.org/10.52845/CS/2025-10-15-conf1  2 

 

आभार 

जलवायु पᳯरवतᭅन एवं जैव िविवधता पर आधाᳯरत इस संपाᳰदत पु᭭तक का ᮧकाशन मरेे िलए और 

डॉ रघुवीर ᳲसंह शासकᳱय महािव᳒ालय सीतामऊ पᳯरवार के िलए अ᭜यतं संतोष और गौरव का िवषय ह ै

इस कायᭅᮓम को सफलता पूवᭅक संप᳖ करने और इसे एक ᭭थाई द᭭तावजे ᱨप दनेे मᱶ सहयोग करने वाल े

ᮧ᭜येक ᳞िᲦ सं᭭था और समूह के ᮧित, मᱹ महािव᳒ालय कᳱ ᮧाचायᭅ एवं पु᭭तक कᳱ संपादक के ᱨप मᱶ 

अपनी हा᳸दᭅक कृत᭄ता ᳞Ღ करती ᱠ ंसवᭅᮧथम उᲬ िशᭃा िवभाग म᭟य ᮧदेश शासन कᳱ, मᱹ आभारी ᱠ ं

िजनके िनरंतर मागᭅदशᭅन और समथᭅन ने हमᱶ मह᭜वपूणᭅ और गभंीर िवषय पर रा᳦ीय वेबीनार ᳰदनांक 15 

अ᭍टूबर 2025 को आयोिजत करने हतेु ᮧेᳯरत ᳰकया इस पु᭭तक कᳱ रचना मᱶ महािव᳒ालय कᳱ सिमित के 

सद᭭यᲂ का योगदान अतुलनीय रहा है सिमित के ᮧ᭜येक सद᭭य न ेन केवल वबेीनार के सफल आयोजन मᱶ 

अपनी भूिमका का िनवᭅहन ᳰकया बि᭨क शोध पᮢᲂ के संकलन समीᭃा और संपादन कᳱ जᳯटल ᮧᳰᮓया मᱶ भी 

सᳰᮓय भागीदारी िनभाई ह ै उनका टीमवकᭅ  और समपᭅण ही पु᭭तक का आधार ᭭तंभ ह ै मᱹ अपने म᭎ुय 

वᲦाᲐ के ᮧित िवशेष आभार ᳞Ღ करती ᱠ ंिज᭠हᲂने अपने गहन शोध एवं अनुभवज᭠य ᭄ान से जलवाय ु

पᳯरवतᭅन एव ंजैव िविवधता जैसे गंभीर िवषय को एक नई दिृ᳥ ᮧदान कᳱ आपके सारगᳶभᭅत उ᳆ोधन न े

ᮧितभािगयᲂ ᮧितभागी तो को ᮧेᳯरत ᳰकया और इस पु᭭तक के सै᳍ांितक पᭃ को मजबतू ᳰकया। 

 

तकनीकᳱ युग मᱶ ᳰकसी भी वेबीनार कᳱ सफलता मᱶ महािव᳒ालय कᳱ तकनीकᳱ सिमित का योगदान 

अ᭜यंत मह᭜वपूणᭅ होता ह।ै मᱹ तकनीकᳱ सम᭭या के सद᭭यᲂ के ᮧित अपनी कृत᭄ता ᭄ािपत करती ᱠ ंिज᭠हᲂन े

अथक पᳯर᮰म कर वेबीनार का िनबाᭅध संचालन सुिनि᳟त ᳰकया उनकᳱ िवशेष᭄ता और त᭜परता के िबना 

रा᳦ीय ᭭तर पर इतने ᮧितभािगयᲂ को जोड़ना संभव नहᱭ था। 

 

इस अकादमीक याᮢा मᱶ हमारे दो ऊजाᭅवान छाᮢᲂ ᮰ी उदय चौहान और ᮰ी समीर मंसरूी का 

उ᭨लेख करना अिनवायᭅ ह ैउ᭠हᲂन ेअपनी िज᭥मदेारी स ेपरे जाकर आयोजन और संपादन ᮧᳰᮓया मᱶ सहयोग 

ᳰकया। उनका उ᭜साह और सीखने कᳱ ललक अनुकरणीय है और यह दशाᭅता ह ै ᳰक भिव᭬य मᱶ अकादमीक 

नेत᭜ृव के िलए हमारे पास ही यो᭏य युवा ह।ै 
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अंत मᱶ, मᱹ उन सभी शोधाᳶथᭅयᲂ का, ᮧा᭟यापको का और ᮧितभािगयᲂ का ध᭠यवाद करती ᱠ ंिजनके 

शोध पᮢᲂ ने इस पु᭭तक कᳱ िवषय व᭭तु को सम᳍ृ ᳰकया आपकᳱ बौि᳍क योगदान के िलए यह के िबना यह 

पु᭭तक अधूरी रहती ।आशा ह ैᳰक यह पु᭭तक शोध जगत के एक मह᭜वपूणᭅ संदभᭅ पु᭭तक के ᱨप मᱶ ᭭वीकार 

कᳱ जाएगी। 

 

भवदीय, 

डॉ. माया पंत  

ᮧाचायᭅ एवं संपादक 

डॉ. रघुवीर ᳲसंह शासकᳱय महािव᳒ालय सीतामऊ 
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ᮧ᭭तावना 

 

वतᭅमान समय मᱶ जलवायु पᳯरवतᭅन एवं जैव िविवधता का म᳎ुा वैि᳡क ᭭तर पर सबस े᭔वलतं और 

चुनौती पूणᭅ िवषयᲂ मᱶ से एक ह ैपयाᭅवरणीय संतुलन बनाए रखने और भावी पीᳰढ़यᲂ के िलए एक सुरिᭃत 

भिव᭬य सुिनि᳟त करने हेतु इस िवषय पर गहन िवचार िवमशᭅ और शोध आव᭫यक ह ैइस आव᭫यकता को 

महसूस करते ᱟए डॉ. रघुवीर ᳲसंह शासकᳱय महािव᳒ालय सीतामऊ मंदसौर के त᭜वाधान मᱶ 15 अ᭍टूबर 

2025 को जलवाय ुपᳯरवतᭅन एवं जैव िविवधता िवषय पर एक सफल रा᳦ीय वेबीनार का आयोजन ᳰकया 

गया था। 

 

ᮧ᭭तुत पु᭭तक उसी रा᳦ीय विेबनार के दौरान िविभ᳖ िशᭃािवदᲂ, शोधाᳶथᭅयᲂ और िवशेष᭄ᲂ ᳇ारा 

साझा ᳰकए गए मह᭜वपूणᭅ शोध-पᮢᲂ, िवचारᲂ और िन᭬कषᲄ का एक सुसंगᳯठत संᮕह ह।ै इस संकलन के 

मा᭟यम से हमारा म᭎ुय उ᳎े᭫ य जलवाय ु पᳯरवतᭅन के बᱟआयामी ᮧभावᲂ, जैव िविवधता के संरᭃण कᳱ 

चुनौितयᲂ और ᳯटकाऊ समाधानᲂ से संबंिधत ᭄ान को एक ᭭थायी द᭭तावेजी ᱨप ᮧदान करना है। 

 

इस पु᭭तक मᱶ शािमल आलेख न केवल पयाᭅवरणीय सम᭭याᲐ कᳱ गंभीरता को रेखांᳰकत करते ह,ᱹ 

बि᭨क ᭭थानीय, रा᳦ीय और अंतररा᳦ीय ᭭तर पर अपनाई जा सकने वाली ᮧभावी नीितयᲂ और उपायᲂ पर 

भी ᮧकाश डालत ेह।ᱹ मझु ेपूणᭅ िव᳡ास ह ैᳰक यह पु᭭तक पयाᭅवरण अ᭟ययन, भूगोल, िव᭄ान और सामािजक 

िव᭄ान के ᭃेᮢ मᱶ शोध कर रहे िव᳒ाᳶथᭅयᲂ, ᮧा᭟यापकᲂ, नीित िनधाᭅरकᲂ और िज᭄ास ुपाठकᲂ के िलए एक 

म᭨ूयवान संदभᭅ सामᮕी िस᳍ होगी। इस मह᭜वपूणᭅ आयोजन और पु᭭तक के ᮧकाशन को साकार ᱨप देन ेमᱶ 

ᮧ᭜यᭃ या परोᭃ ᱨप से जुड़ ेसभी िव᳇ानᲂ, ᮧितभािगयᲂ, महािव᳒ालय पᳯरवार के सद᭭यᲂ, और तकनीकᳱ 

सहयोग ᮧदान करने वाल ेसभी ᳞िᲦयᲂ के ᮧित मᱹ हा᳸दᭅक आभार ᳞Ღ करती ᱠ।ँ  
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यह एक सामूिहक ᮧयास का पᳯरणाम ह।ैआशा ह ै ᳰक यह ᮧकाशन 'जलवायु पᳯरवतᭅन और जैव 

िविवधता' के संबंध मᱶ जागᱨकता बढ़ाने, समझ िवकिसत करने और सकारा᭜मक कारᭅवाई को ᮧेᳯरत करन े

मᱶ अपनी मह᭜वपूणᭅ भूिमका िनभाएगा। 

 

शुभकामनाᲐ सिहत, 

संपादक -  

डॉ माया पंत 

डॉ. रघुवीर ᳲसंह शासकᳱय महािव᳒ालय सीतामऊ 

मदंसौर (म᭟य ᮧदेश)  
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रा᳦ीय विेबनार ᳯरपोटᭅ 

डॉ रघुवीर ͧसहं शासकȧय महाͪवɮयालय सीतामऊ मंदसौर ɮवारा 15 अÈटूबर 2025 को उÍच ͧश¢ा 

ͪवभाग मÚय Ĥदेश भोपाल कȧ सोजÛय स ेजलवायु पǐरवत[न एवं जवै ͪवͪवधता ͪवषय पर एक Ǒदवसीय राçĚȣय 

वेबीनार का आयोजन ͩकया गया इस भåय आयोजन मɅ हमारे माग[दश[क डॉ एच एल अǓनजवाल अǓतǐरÈत 

संचालक उÍच ͧश¢ा उÏजैन संभाग एवं मÉुय संर¢क डॉ. ज ेएस दबेु Ĥाचाय[ राजीव गांधी शासक èनातकोƣर 

महाͪवɮयालय मंदसौर एवं सरं¢क डॉ. माया पंत Ĥाचाय[ डॉ रघुवीर ͧसहं शासकȧय महाͪवɮयालय सीतामऊ रहे 

िजÛहɉने Ǔनरंतर हमारा माग[दश[न ͩकया।  

वेबीनार मɅ डॉ माया पंत के साथ सभी èटाफ सदèयɉ  ने सव[Ĥथम मां सरèवती कȧ पूजा अच[ना कर पçुप 

अͪप[त करन ेके साथ काय[Đम का शुभारंभ हुआ। काय[Đम कȧ Ǿपरेखा Ĥो पूजा चौधरȣ ने Ĥèतुत कȧ ।åयाÉयान 

सğ मɅ सबसे पहल े Ĥथम मÉुय वÈता (ͪवषय ͪवशेष£) डॉ संतोष कुमार यादव सहायक ĤाÚयापक गोͪवदं 

बãलभपंत कृͪष एवं Ĥौɮयोͬगकȧ ͪवæवͪवɮयालय पंतनगर उƣराखंड ने जलवायु पǐरवत[न के मÉुय कारण 

बताकर इस गंभीर संकट स ेउभरने के सरल उपाय एवं वनèपǓत के कई मÉुय वनèपǓत संर¢ण के कई मÉुय 

ǒबदंओंु को सबके सम¢ रखा एवं ɮͪवतीय मÉुय वÈता Įी सोमɅġ ͧसहं  (ͪवषय ͪवशेष£) सहायक ĤाÚयापक 

ͧसÈस ͧसगमा इंèटȣɪयूट आफ टेÈनोलॉजी एंड साइंस उधम ͧसहं नगर उƣराखंड ने कई ͪवɮयाͬथ[यɉ को ͪवलÜुत 

हुई ĤजाǓतयɉ के बारे मɅ बात कर जलवाय ुपǐरवत[न के इस मɮुदे पर Ĥकाश डाला साथ हȣ उÛहɉने कुछ घरेल ूसरल 

सटȣक उपाय और सझुाव दȣिजए िजसस ेकई वÛय जीव एवं वनèपǓत को संर¢ण ͩकया जा सकता है तकनीकȧ 

सğ मɅ ͪवͧभÛन शोध पğ Ĥèतुत ͩकए गए।  

काय[Đम कȧ मÉुय सğूधार डॉ रघुवीर ͧसहं शासकȧय महाͪवɮयालय के सीतामऊ के टȣ पी ओ èवामी 

ͪववेकानंद कैǐरयर माग[दश[न योजना Ĥकोçठ Ĥभारȣ पूजा चौधरȣ ने काय[Đम कȧ डोर संभालȣ इस वेबीनार मɅ कई 

ͧश¢ाͪवद एवं शोधाथȸ एवं कॉलेज के छाğ तथा èटाफ ने भाग ͧलया। महाͪवɮयालय के सभागार मɅ ĤोजेÈटर पर 

सामूǑहक Ǿप स ेͪवɮयाͬथ[यɉ ने इसमɅ भागीदारȣ कȧ ।  

इस सफल आयोजन मɅ तकनीकȧ सहयोग के साथ उदय चौहान बीएससी ɮͪवतीय वष[ एवं समीर मंसूरȣ 

बीए ततृीय वष[ ने Ǒदया अंत मɅ डॉ रेखा कुमावत Ǒहदंȣ ͪवभाग ने सभी का धÛयवाद £ापन ͩकया इस काय[Đम के 
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माÚयम स ेĤǓतभाͬगयɉ को वÛयजीवɉ के संर¢ण बदलते मौसम एव ंजलवाय ुपǐरवत[न स ेउ×पÛन होने वाल ेघोर 

संकट के बारे मɅ मãूयवान £ान ĤाÜत हुआ। 

 

समÛवयक 
Ĥो. पूजा चौधरȣ 
Ĥाणी शाèğ ͪवभाग 
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सदेंश 

 

 

 

मझु े यह जानकर हा᳸दᭅक ᮧस᳖ता ᱟई ᳰक डॉ. रघुवीर ᳲसंह शासकᳱय महािव᳒ालय, सीतामऊ, िजला 

मदंसौर (म.ᮧ.) मᱶ " जलवाय ुपᳯरवतᭅन एव ंजैव िविवधता पर ᳰदनांक 15 अ᭍टूबर 2025 को" िवषय पर 

रा᳦ीय वेिबनार का सफल आयोजन ᳰकया गया। मझु ेपूरा िव᳡ास ह ैᳰक जलवायु मᱶ होने वाल ेपᳯरवतᭅन एवं 

जीव व वन᭭पित के सरंᭃण के बारे मᱶ दी गई जानकारी से इस विेबनार मᱶ भाग लनेे वाले अनेक ᮧितभागी 

अव᭫य लाभाि᭠वत ᱟए हᲂगे। यह पᳯरचचाᭅ सभी सहभािगयᲂ के िलए एक मह᭜वपूणᭅ मचं सािबत होगी और 

विेबनार ᳇ारा हम व᭠य जीवᲂ के संरᭃण मᱶ कई अ᭠य कदम उठा पाएंगे। इतने साथᭅक और उ᭜कृ᳥ विेबनार 

के सफल आयोजन के िलए कृपया मेरी हा᳸दᭅक ᮧशंसा ᭭वीकार करᱶ। यह एक िवशाल आयोजन था, िजसे 

अ᭜यंत सुचाᱨ और कुशलतापूवᭅक संप᳖ ᳰकया गया। 

 

 
अᳰंकत पटवा 
अ᭟यᭃ, जनभागीदारी सिमित 

 डॉ. रघुवीर ᳲसंह शासकᳱय महािव᳒ालय सीतामऊ 

मदंसौर (म᭟य ᮧदेश) 
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सदेंश 

 

 

 िᮧय िमᮢᲂ, 

यह मेरे िलए अ᭜यंत हषᭅ और सतंोष का िवषय ह ै ᳰक हमारे 'जलवायु पᳯरवतᭅन और जैव िविवधता' 

(Climate Change and Biodiversity) िवषय पर आयोिजत वेिबनार के संवादᲂ और िवचारᲂ को अब 

एक पु᭭तक के ᱨप मᱶ संकिलत और ᮧकािशत ᳰकया जा रहा ह।ै कृिष ᭃेᮢ का एक ᮧोफेसर होन ेके नात,े मᱹ 

इस बात को गहराई से महसूस करता ᱠ ँ ᳰक जलवाय ु पᳯरवतᭅन और जैव िविवधता का संरᭃण हमारे 

वतᭅमान और भिव᭬य के िलए ᳰकतना मह᭜वपूणᭅ ह।ै य ेऐसे म᳎ेु ह ᱹजो सीधे तौर पर हमारी खा᳒ सरुᭃा, 

पाᳯरि᭭थितक संतुलन और समᮕ अि᭭त᭜व को ᮧभािवत करते ह।ᱹ इस मह᭜वपूणᭅ िवषय पर ᭄ान और 

जागᱨकता फैलाने कᳱ आपकᳱ पहल सराहनीय ह।ै यह पु᭭तक न केवल हमारे वेिबनार मᱶ साझा ᳰकए गए 

᭄ान को ᭭थायी ᱨप देगी, बि᭨क शोधकताᭅᲐ, छाᮢᲂ और नीित-िनमाᭅताᲐ के िलए एक म᭨ूयवान संसाधन 

के ᱨप मᱶ भी काम करेगी। मुझे पूणᭅ िव᳡ास ह ै ᳰक यह ᮧकाशन पाठकᲂ को इन गंभीर चुनौितयᲂ का 

समाधान खोजने और ᭭थायी भिव᭬य के िनमाᭅण कᳱ ᳰदशा मᱶ ᮧेᳯरत करेगा। इस साथᭅक ᮧयास के िलए मरेी 

हा᳸दᭅक शुभकामनाएँ। 

सादर, 

 

᮰ी सोमे᭠ᮤ ᳲसंह 
सहायक ᮧा᭟यापक, 
 िस᭍स िस᭏मा इं᭭टीᲷूट  
ऑफ टेᲣोलॉजी एडं साइंस, उधम ᳲसंह नगर,  
उᱫराखंड 
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सदेंश 

 

 

मझु ेअ᭜यंत हषᭅ ह ैᳰक जलवाय ुपᳯरवतᭅन और जैव िविवधता जैस ेगभंीर िवषय के बारे मᱶ ᳰकए गए शोध को 

पु᭭तक के ᱨप मᱶ ᮧकािशत ᳰकया जा रहा ह,ै ᭍यᲂᳰक यह एक सामियक और मह᭜वपूणᭅ ᮧयास ह।ै वतᭅमान 

समय मᱶ, जलवायु पᳯरवतᭅन (Climate Change) और जैव िविवधता का ᮳ास (Biodiversity Loss) 

हमारे ᮕह के सामने सबसे गभंीर चुनौितयाँ ह;ᱹ कृिष िव᭄ान के ᭃेᮢ मᱶ एक िवशेष᭄ के ᱨप मᱶ, मᱹ इस बात 

को भली-भांित समझता ᱠ ँᳰक इन दोनᲂ का सीधा ᮧभाव हमारी खा᳒ सुरᭃा और सतत कृिष ᮧणािलयᲂ 

पर पड़ता ह।ै इस पु᭭तक मᱶ संकिलत िवचार, शोध पᮢ, नीित िनमाᭅताᲐ, शोधकताᭅᲐ, छाᮢᲂ और कृषक 

समुदाय के िलए समान ᱨप से म᭨ूयवान सािबत हᲂगी, और यह पु᭭तक इस जᳯटल िवषय पर जागᱨकता 

बढ़ाने और भिव᭬य कᳱ कारᭅवाई के िलए एक मह᭜वपूणᭅ द᭭तावेज़ के ᱨप मᱶ कायᭅ करेगी। मᱹ इस वेिबनार के 

आयोजकᲂ और पु᭭तक के सपंादकᲂ को इस सराहनीय पहल के िलए हा᳸दᭅक बधाई देता ᱠ,ँ और मुझे पूणᭅ 

िव᳡ास ह ैᳰक यह ᮧकाशन पयाᭅवरण िव᭄ान के ᭃेᮢ मᱶ एक मह᭜वपूणᭅ संदभᭅ पु᭭तक बनेगी तथा पाठकᲂ को 

इन ᭔वलतं म᳎ुᲂ पर िवचार करने के िलए ᮧेᳯरत करेगी। मेरी हा᳸दᭅक शुभकामनाएं। 

सादर 

     

डॉ. संतोष कुमार यादव  
सहायक ᮧा᭟यापक 
गोᳲवदं ब᭨लभ पंत कृिष एवं ᮧौ᳒ोिगकᳱ िव᳡िव᳒ालय, पंतनगर , 
 उᱫराखडं 
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सदेंश 

 

उᲬ िशᭃा िवभाग के िनदᱷशानुसार “जलवायु पᳯरवतᭅन एवं जैव िविवधता” िवषय पर आयोिजत वेिबनार के 

अवसर पर ᮧकािशत इस ᭭माᳯरका (Souvenir) को ᮧ᭭तुत करत ेᱟए मुझे अ᭜यंत हषᭅ का अनुभव हो रहा 

ह।ै यह िवषय वतᭅमान समय मᱶ अ᭜यंत ᮧासंिगक एवं मह᭜वपूणᭅ ह,ै ᭍यᲂᳰक बदलते जलवायु पᳯरदृ᭫ य तथा 

जैव िविवधता का तीᮯ ᮳ास विै᳡क ᭭तर पर गंभीर चुनौती के ᱨप मᱶ उभरकर सामने आया ह,ै िजसके 

समाधान हतुे जागᱨकता, व᭄ैािनक दिृ᳥कोण एवं उᱫरदायी कायᭅवाही आव᭫यक ह।ै इस विेबनार एवं इस 

᭭माᳯरका के ᮧकाशन का म᭎ुय उ᳎े᭫य पयाᭅवरणीय म᳎ुᲂ पर गहन ᳲचंतन को ᮧो᭜सािहत करना तथा जलवाय ु

पᳯरवतᭅन और पाᳯरि᭭थितक संतुलन के म᭟य िव᳒मान पार᭭पᳯरक संबंध को रेखांᳰकत करना ह।ै इस 

᭭माᳯरका मᱶ सि᭥मिलत िविभ᳖ लेख एवं अकादिमक योगदान िवषय से संबिंधत मह᭜वपूणᭅ जानकाᳯरया ँ

ᮧदान करते ह,ᱹ जो िशᭃण–अिधगम ᮧᳰᮓया को सुदढ़ृ करने मᱶ सहायक िस᳍ हᲂग।े 

मᱹ आयोजन सिमित, महािव᳒ालय के ᮧा᭟यापकगण, िव᳒ाᳶथᭅयᲂ एव ं सभी लेखकᲂ/योगदानकताᭅᲐ के 

समᳶपᭅत ᮧयासᲂ कᳱ हा᳸दᭅक ᮧशंसा करती ᱠ,ँ िजनके सहयोग से वेिबनार का सफल आयोजन तथा इस 

᭭माᳯरका का ᮧकाशन संभव हो सका। उनका सᳰᮓय योगदान सं᭭थान कᳱ शैᭃिणक ᮧितब᳍ता, अनुशासन 

एवं सहयोगा᭜मक भावना का पᳯरचायक ह।ै 

मझु ेपूणᭅ िव᳡ास ह ैᳰक यह ᮧकाशन पाठकᲂ मᱶ पयाᭅवरण संरᭃण के ᮧित जागᱨकता को और अिधक सशᲦ 

करेगा तथा उ᭠हᱶ सरंᭃण, सतत िवकास एवं ᮧकृित–अनुकूल पहलᲂ मᱶ सᳰᮓय सहभाग के िलए ᮧेᳯरत करेगा। 

 

डॉ. माया पंत  
Ĥाचाय[ एव ंͪवभागाÚय¢  (वनèपǓत शाèğ) 

डॉ रघुवीर ͧसहं शासकȧय महाͪवɮयालय सीतामऊ, मंदसौर 
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सपंादक का पᳯरचय 

डॉ. माया पंत वतᭅमान मᱶ डॉ. रघुवीर ᳲसंह शासकᳱय महािव᳒ालय, सीतामऊ, िजला मदंसौर, 

म᭟य ᮧदेश मᱶ ᮧाचायᭅ के पद पर कायᭅरत ह।ᱹ डॉ. पंत वन᭭पित िव᭄ान (Botany) िवषय से संबंिधत ह ᱹतथा 

उ᭠हᱶ लगभग दस वषᲄ का अ᭟यापन अनुभव ᮧा᳙ ह।ै उनका शैᭃिणक जीवन िनरंतर अकादिमक सहभािगता 

एवं पयाᭅवरणीय जागᱨकता को बढ़ावा देने मᱶ सᳰᮓय भूिमका से समᳶथᭅत रहा है। 

डॉ. माया पंत ने िवᮓम िव᳡िव᳒ालय, उᲯैन से डॉ. मधबुाला पुरोिहत के िनदᱷशन मᱶ अपनी पी-

एच.डी. उपािध ᮧा᳙ कᳱ। उनका शोध कायᭅ "फाइटोमेिडिसनल डायवᳶसᭅटी ऑफ मंदसौर िडि᭭ᮝ᭍ट” िवषय 

पर कᱶ ᳰᮤत रहा, िजसमᱶ जंगली पादप िविवधता का ᮧलेखन ᳰकया गया, िवशेष ᱨप से औषधीय दिृ᳥ स े

मह᭜वपूणᭅ एवं संकटᮕ᭭त पौध ᮧजाितयᲂ पर बल ᳰदया गया। उनके शोध कायᭅ ने ᭃेᮢ कᳱ ᮧाकृितक 

वन᭭पितयᲂ से संबिंधत मह᭜वपूणᭅ वान᭭पितक जानकारी ᮧदान कᳱ ह।ै 

डॉ. पंत के लगभग बीस शोध पᮢ ᮧिति᳧त अंतररा᳦ीय शोध पिᮢकाᲐ मᱶ ᮧकािशत हो चुके ह।ᱹ 

उनके शोध िवषयᲂ मᱶ पादप िविवधता, पाᳯरि᭭थितक मह᭜व, औषधीय वन᭭पित तथा पयाᭅवरणीय सततता 

जैसे ᭃेᮢ सि᭥मिलत ह।ᱹ उनका शोध कायᭅ ᭃेᮢीय जैव िविवधता को समझने एव ंसरंᭃण उ᭠मखु व᭄ैािनक 

ᮧयासᲂ को सशᲦ करने कᳱ उनकᳱ िनरंतर ᱧिच को दशाᭅता ह।ै 

अपने शैᭃिणक दािय᭜वᲂ के साथ-साथ डॉ. पंत ने ईको ᭍लब, पयाᭅवरण ᭍लब एवं ऊजाᭅ ᭍लब जसैी 

गितिविधयᲂ का सम᭠वय भी ᳰकया ह।ै इन पहलᲂ के मा᭟यम से िव᳒ाᳶथᭅयᲂ को जवै िविवधता संरᭃण, 

पयाᭅवरण सुरᭃा एवं सतत ᳞वहारᲂ से जुड़े िवषयᲂ मᱶ सᳰᮓय ᱨप से सहभाग हतुे ᮧेᳯरत ᳰकया गया ह।ै 
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अितᳯरᲦ सचंालक उᲬ िशᭃा उᲯनै सभंाग  

 

म᭎ुय सरंᭃक  
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ᮧाचायᭅ , राजीव गाधंी शासकᳱय ᳩातकोᱫर महािव᳒ालय मंदसौर  

 

सरंᭃक  

डॉ. माया पतं  

ᮧाचायᭅ, डॉ रघवुीर ᳲसहं शासकᳱय महािव᳒ालय सीतामऊ  
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अ᭟ययन कᳱ वतᭅमान भूिमका 

डॉ अचᭅना पचंोली, 

िगरीश कुमार शमाᭅ 

13 फसलᲂ और खा᳒ सरुᭃा पर जलवाय ुपᳯरवतᭅन का ᮧभाव ᮧवीण शमाᭅ 

14 तापमान का जवै िविवधता पर ᮧभाव समीᭃा᭜मक अ᭟ययन   डॉ ᮧकाश सोलकंᳱ 

15 जलवाय ुपᳯरवतᭅन एव ंमानव ᭭वा᭭᭝य  डॉ ᭭वीटी शमाᭅ 

16 ऐितहािसक िवरासत पर जलवायु पᳯरवतᭅन और जवै िविवधता का 
ᮧभाव 

डॉ कᳱᳶतᭅ भार᳇ाज 
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Abstract 

Reptiles, as ectothermic vertebrates, are inherently sensitive to ambient environmental 

conditions and thus serve as crucial bio-indicators of ecosystem health. This review focuses 

on reptilian diversity in the Dewas district of Madhya Pradesh (Malwa Plateau, central India), 

aiming to synthesise current knowledge of species richness, identify major threats especially 

habitat loss and climate change and propose context-specific conservation strategies. 

Drawing on state and regional herpetofaunal inventories, climate-change impact literature 

and emerging Indian studies, the review highlights gaps in baseline data at the district scale, 

documents how habitat fragmentation remains the pressing threat, and argues that climate 

change acts as a synergistic “threat multiplier”. The paper concludes with recommendations 

for comprehensive surveys, long-term monitoring, micro-habitat thermal mapping, landscape 

connectivity planning, and community-based conflict mitigation tailored to Dewas. This work 

offers a foundation for a seminar presentation and signals the urgent need for reptile-focused 

conservation in a changing climate. 

 

Keywords 

Reptiles, Herpetofauna, Climate Change, Biodiversity, Dewas District,  Madhya Pradesh, 

Habitat Loss,  Fragmentation, Conservation Strategies. 

 

Introduction 

Biodiversity serves as a foundation for ecosystem sustainability and human well-being by 

providing essential services such as pest regulation, nutrient cycling, seed dispersal, and the 

maintenance of food-web dynamics. Within the vertebrate category, reptiles occupy a 

significant role, functioning as both predators (e.g., targeting insects, small mammals, 

amphibians) and as prey for larger animals, thus contributing to the structural stability and 

functional resilience of ecosystems. Their reliance on external heat sources (ectothermy) 
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makes ambient temperature conditions, habitat structure (like shading and microclimates), 

and access to thermal refuges crucial for their survival and reproductive success. 

 

 

Fig. - Showing the Importance of Reptiles for Ecosystem 

 

 

Globally, there are growing concerns about the decline of reptiles; for instance, research such 

as that by Gibbons et al. (2000) has documented widespread declines in reptiles, which occur 

alongside reductions in amphibian populations, with habitat loss recognized as a key factor. 

In India—a country rich in biodiversity—reptiles are abundant yet relatively under-

researched. A recent checklist indicates that Madhya Pradesh is home to approximately 95 

reptile species (including subspecies) across Indian states. 

 

The Dewas district, situated on the Malwa Plateau in central India, features a diverse 

landscape comprising protected forest areas (such as Kheoni Wildlife Sanctuary), agricultural 

lands, orchards, and developing urban areas. In this type of landscape, reptiles encounter 
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numerous interconnected threats: direct human pressures like habitat destruction and 

fragmentation, conflicts between humans and wildlife (particularly involving snakes), and 

increasingly, the subtle yet significant effects of climate change impacting thermal and hydric 

conditions. While the detrimental effects of habitat loss and human activities are well 

understood, the influence of climate change on the vulnerability of reptiles in this region has 

not been adequately addressed. 

The objective of this review is to 

 (i) compile existing knowledge regarding reptile diversity in the Dewas district and central 

India 

 (ii) identify and categorize major threats particularly the interaction between habitat loss and 

climate change. 

(iii) assess existing conservation frameworks and pinpoint specific gaps related to reptiles 

(iv) recommend research and management strategies tailored to the specific conditions of the 

Dewas district, integrating habitat connectivity with climate adaptation approaches. 

 

Literature Review 

Baseline Reptilian Diversity in Central India and Dewas District 

Reptilian inventories for Madhya Pradesh and adjacent areas provide a broad context: The 

“Fauna of India” checklist lists 95 species (including subspecies) for MP.  A survey by 

Manhas, Raina & Wanganeo (2018) in the Bhopal region (nearby) recorded 34 reptile species 

(2 crocodilians, 3 turtles, 13 lizards, 16 snakes).  While direct district‐level surveys in Dewas 

are lacking, the neighbouring Rajgarh district study (2020–21) documented herpetofaunal 

diversity in terrestrial and aquatic habitats, indicating 21 species of herpetofauna (including 

reptiles) in that district’s matrix habitats.  These findings suggest that the Dewas region likely 

hosts a moderate reptile fauna, but that baseline data (species lists, abundances, habitat 

associations) are weak or absent. 

 

Major Anthropogenic Threats 

Habitat Loss and Fragmentation: Dry-deciduous forests, scrubland and riparian zones in 

central India have been converted to agriculture, orchards and urban expansion. This results 

in habitat patch isolation, increased edge effects, altered microclimates and reduced 

connectivity for reptile movement and dispersal. 
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Human–Wildlife Conflict (HWC): Particularly with snakes, rural communities often kill 

reptiles out of fear or misconception, leading to direct mortality. Roadkills of snakes and 

other reptiles have been reported in urban-forest margins (e.g., Bhopal region). 

Data Deficiency & Taxonomic Neglect: Many species remain poorly documented in central 

India—especially reptiles in agricultural landscapes. Without adequate data on distribution, 

ecology and population trends, conservation planning is hampered. 

 

Climate Change as a Synergistic Threat 

The literature increasingly recognises reptiles as vulnerable to climate change due to their 

dependence on external heat‐sources and microhabitats. For instance, Dayananda et al. (2021) 

reviewed climate change impacts on tropical reptiles and emphasised phenomena such as 

distributional shifts, phenological changes and physiological stress due to rising temperatures 

and altered rainfall patterns.  Studies such as Muñoz‐Nolasco (2023) highlight increased 

extinction risk in viviparous lizard species under climate change.  Notably, a recent 

modelling study (Abedin et al., 2025) on Indian snakes projects that climate change will shift 

the distributions of the Indian “Big Four” venomous snakes toward human-dominated 

landscapes, increasing risk of conflict and mortality.  

Thus, in the Dewas district context, climate change may not be the primary driver of reptile 

decline yet, but it acts as a threat multiplier, compounding the effects of fragmentation, 

habitat alteration and human encroachment: species already confined to small habitat patches 

may lack the ability to track changing thermal niches; microhabitat refugia may disappear; 

and reptiles may increasingly move into human‐landscape interfaces where mortality risk is 

higher. 
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Fig.:- Major Threats to Reptiles 

 

 

Conservation Strategies and Gaps 

Conservation programmes in Madhya Pradesh tend to focus on large mammals and protected 

areas, while small vertebrates like reptiles often receive little attention. The regional 

herpetofaunal literature signals that reptile‐specific conservation plans—habitat connectivity 

mapping, microclimate refuge protection, long‐term population monitoring—are rare. 

Furthermore, climate‐adaptive conservation planning (for example, incorporating predicted 

shifts in thermal niches, mapping future suitable habitats) is absent or minimal. 
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Fig.:- Conservation strategies for Reptiles 

 

 

Methodology 

This study is a narrative review that is found on a systematic search of the literature. The 

following procedures were implemented: 

 

Search strategy: Various databases, including Google Scholar, ResearchGate, institutional 

repositories, and the Zoological Survey of India (ZSI) checklist, were explored using 

keywords such as “reptile diversity Madhya Pradesh,” “herpetofauna central India,” “reptiles 

Dewas district,” “climate change reptiles India,” and “snake distribution India climate 

change.” 
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Inclusion criteria: Included studies consisted of peer-reviewed articles, book chapters, or 

official inventories published between approximately 2000 and 2025 that presented data on 

reptilian diversity, threats (such as habitat loss, fragmentation, and climate change), or 

conservation efforts in central India (Madhya Pradesh, Malwa Plateau) or relevant 

global/regional reptile-climate literature. 

Exclusion criteria: Non-academic blogs, purely theoretical works lacking empirical data on 

reptiles, and news articles (which were used for context) were not included. 

Data extraction and synthesis: Relevant data (such as study area, taxa surveyed, and 

significant findings about diversity or threats) were collected and organized into a 

chronological table. Findings were thematically synthesized (covering diversity, threats, 

climate change, and conservation) in the literature review, then summarized under “Major 

Findings,” and discussed to formulate recommendations. 

 

Table : Chronological Table of Key Literature 

Author(s) and Year Focused area/ theme Key findings  

Gibbons et al. (2000) Global scale – decline 

of reptiles and 

amphibians 

Provided first comprehensive evidence of 

global reptile declines; identified habitat 

loss, pollution, disease, and invasive species 

as major threats. Drew parallels between 

reptilian and amphibian crises. 

Vasudevan & Kumar 

(2006) 

Western Ghats, India – 

Reptilian biodiversity 

and conservation  

Documented high endemism and habitat 

specialization among Western Ghats 

reptiles; emphasized need for habitat-

specific conservation and ecological 

monitoring. 

Vijayakumar & 

David (2006) 

India – Taxonomy and 

conservation of Indian 

snakes  

Updated taxonomy of Indian snakes; 

highlighted habitat destruction and human 

persecution as primary conservation 

concerns. Provided baseline for snake 

systematics. 
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Chandra & Gajbe 

(2005) 

Madhya Pradesh & 

Chhattisgarh – 

Herpetofauna inventory 

Recorded 76 reptile species; provided first 

detailed checklist for Central India. 

Dutta & Mohanty-

Hejmadi (2011) 

India – Impact of 

deforestation on reptiles 

and amphibians 

Demonstrated that forest clearing reduces 

reptilian richness and abundance, 

particularly in moist forest species. Stressed 

that fragmented habitats have lower reptile 

diversity. 

Fellows (2012) Pachmarhi Biosphere 

Reserve, Madhya 

Pradesh – Snake 

diversity 

Reported 31 snake species, including rare 

and threatened taxa. Highlighted forest 

microclimates and leaf litter as essential for 

snake diversity. 

Sheikh et al. (2017)

  

Jabalpur district, 

Madhya Pradesh – 

Snake diversity and 

distribution  

Documented 26 snake species; noted habitat 

preference variations between urban and 

rural landscapes; reported anthropogenic 

threats including road kills and persecution. 

Manhas, Raina & 

Wanganeo (2018) 

Bhopal region, Madhya 

Pradesh – Reptilian 

diversity and threats 

Recorded 34 reptile species; identified 

habitat degradation, road mortality, and 

urban expansion as key threats. Provided 

model for central Indian herpetofaunal 

surveys. 

Sharma, Singh & 

Mehrotra (2022) 

Madhya Pradesh – 

Effectiveness of 

protected areas for 

reptilian conservation  

Evaluated multiple sanctuaries (including 

Kheoni); found limited protection for small 

reptiles due to bias toward megafauna; 

suggested adaptive, habitat-level 

management. 
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Ramesh & 

Vasudevan (2020) 

Fragmented Indian 

landscapes – Spatial 

ecology of reptiles 

Used telemetry and GIS to study reptile 

movement; found limited dispersal and 

habitat isolation in fragmented mosaics; 

stressed need for habitat corridors. 

Bhosale, Patankar & 

Athavale (2020) 

Central India – Road 

mortality patterns of 

reptiles 

Quantified reptile roadkills across highways; 

showed roads severely impact population 

connectivity. Recommended mitigation 

structures like underpasses. 

Mohapatra (2024) India – National 

checklist of reptilian 

fauna (ZSI) 

Compiled 95 reptile species for Madhya 

Pradesh; provided authoritative reference for 

taxonomic and conservation work. 

Highlighted data gaps at district levels (e.g., 

Dewas). 

Muñoz-Nolasco et al. 

(2023) 

Global – Physiological 

ecology and 

vulnerability of lizards 

to climate change  

Showed viviparous lizards face higher 

extinction risk with warming climates; 

demonstrated physiological stress and 

reduced reproductive success at temperature 

extremes. 

Dayananda et al. 

(2021) 

Tropical countries – 

Review of climate 

change impacts on 

reptiles  

Synthesized global literature showing 

climate-induced range shifts, sex-ratio 

distortions, altered activity patterns, and 

thermal stress. Provided management 

guidelines for tropical species. 

Abedin et al. (2025) India – Future of 

snakebite risk and 

climate change (Big 

Four snakes)  

Modeled range shifts of Cobra, Krait, 

Russell’s Viper, and Saw-scaled Viper; 

predicted northward expansion into human 

landscapes due to warming. Linked 

biodiversity loss to public health risk. 



  Published in Current Science, ISSN:2795-8639 
  

https://doi.org/10.52845/CS/2025-10-15-conf1  30 

 

IUCN (2022) Global – Conservation 

status database 

Provided updated Red List assessment 

showing ~21% of reptile species globally 

threatened. Used as baseline for evaluating 

regional conservation urgency. 

  

Major Findings- From this review the following major findings emerge: 

1. Gap in district-level baseline data: While state‐ and region-level reptile inventories exist 

(MP checklist, Bhopal region), Dewas district remains under‐surveyed, particularly in 

non‐protected, agricultural/settlement landscapes. 

 

2. Habitat loss and fragmentation as dominant threats: Conversion of forest and 

scrubland to agricultural fields, orchards, infrastructure development has fragmented reptile 

habitats, reduced connectivity, altered microclimates, and increased human–reptile 

interactions (mortality risk). 

3. Climate change as an exacerbating factor: Although not yet well documented locally in 

Dewas, the literature suggests climate change can alter thermal niches, force range shifts, 

render microhabitats unsuitable, modify reproductive systems (e.g., sex-determination 

skewing), and push reptiles into human landscapes. 

4. Synergistic interactions (“threat multiplier”): The combination of fragmentation + 

warming means that reptiles constrained by limited habitat will find it harder to adjust to 

shifting thermal or hydric regimes. Habitat edges warm faster, connectivity is limited, and 

species may face local extinction. Human–snake conflict may increase as snakes occupy new 

thermal niches or move in human-modified landscapes. 

5. Inadequate reptile-specific and climate-adaptive conservation: Conservation 

approaches in the region remain oriented toward large mammals and protected forests. 

Reptiles receive low priority; planning rarely incorporates future climate scenarios, habitat 

corridors for small vertebrates or microclimate refuge mapping. 

 

Discussion and Future Directions 

Discussion 

The reptile fauna in the Dewas district region faces a complex challenge: a rapidly changing 

landscape due to agriculture, orchards and urban expansion, coupled with rising ambient 
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temperatures and potentially shifting precipitation patterns. In this context, reptiles which rely 

on specific thermal regimes and habitat micro-structures are particularly vulnerable. The 

literature indicates that reptile conservation cannot rely solely on protected patches: the 

broader agricultural–settlement matrix matters, as many species occupy edge or intermediate 

habitats. In Dewas, the protected patch (Kheoni Wildlife Sanctuary) may serve as a refuge, 

but if surrounding lands become hotter, drier or more fragmented, the sanctuary becomes a 

“trap” rather than a safe haven. 

 

Climate change adds urgency: as temperatures rise, microhabitats become less suitable, 

species may shift activity times, breeding success may drop, and distributional shifts may 

bring reptiles into closer contact with humans. The predicted migration of venomous snakes 

into new human‐landscape zones highlights both biodiversity and public‐health aspects. 

Thus, reptile conservation in Dewas demands a landscape and future-oriented approach, not 

merely a static protected area focus. 

 

Future Directions 

To strengthen reptilian conservation in Dewas and similar central Indian landscapes, I 

recommend the following 

Comprehensive district-wide herpetofaunal survey: Multi-season, multi-habitat (forest 

patches, orchards, riparian zones, agricultural fields) surveys to document species richness, 

abundances and habitat associations in Dewas district. 

Long‐term monitoring transects: Establish permanent sampling plots inside and outside 

core forest patches (e.g., Kheoni WLS) to monitor population trends, reproductive success, 

body-condition and correlate with climatic data (temperature, rainfall). 

Microclimate and thermal-refugia mapping: Map microhabitat thermal profiles (rocks, 

logs, leaf litter, burrows) and assess how warming and habitat alteration alter them. This will 

help identify and protect thermal refugia critical for reptile survival. 

Landscape connectivity & corridor design: Use GIS and landscape ecology to identify and 

maintain corridors for reptile movement between habitat patches, especially across 

agricultural matrices. Prioritise areas that maintain shade, moisture and structural complexity. 

Community engagement & human‐reptile conflict mitigation: Investigate local attitudes 

towards reptiles (especially snakes), document conflict hotspots, and design awareness 
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programmes tailored to farmers/orchard workers in the Dewas region. Link this to expected 

shifts in snake distributions under climate change. 

Climate-scenario based modelling: Develop species‐distribution models (SDMs) for key 

reptile taxa in Dewas under future climate and land-use change scenarios to identify 

vulnerable species/habitats and prioritise conservation action. 

Integration into local biodiversity planning: Advocate for inclusion of reptiles and 

herpetofaunal metrics in the Madhya Pradesh State Biodiversity Strategy & Action Plan 

(SBSAP) and district‐level biodiversity plans. Ensure funding and policy attention for reptile 

monitoring and climate‐adaptation. 

Conclusion 

The reptilian diversity of the Dewas district lies at a crossroads: while habitat loss and 

fragmentation remain the immediate, dominant threats, the advancing tide of climate change 

acts to magnify those threats. Reptiles in this region are squeezed from both sides by 

shrinking, degraded habitat and by shifting thermal and microhabitat regimes. Yet, the 

majority of conservation effort remains directed at large mammals and static protected 

forests; reptiles and climate-adaptive planning receive little attention. A modern, integrated 

approach is required, one that combines habitat connectivity, microclimate refugia protection, 

community-based conflict mitigation and future‐oriented modelling. Unless action is taken 

now, this silent but vital component of biodiversity may slip beyond recovery. 
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Abstract  

Climate change is a major issue for the whole planet. There were effects on plants, animals, 

microorganisms and their surroundings, which are known as habitats. In response to climate 

change, some species disappear or migrate away forever. It also affects habitats through high 

temperatures, less or more rain, increasing sea levels, and extreme weather like storms and 

wildfires. It uses examples like polar bears losing sea ice, coral reefs dying, and forests 

becoming smaller. The review of studies shows that heat, sea level rise, severe weather, and 

loss of homes make it challenging for species to live and adjust. The study says we must act 

fast to save plants, animals, and their homes. Everyone can contribute by reducing the 

emission of greenhouse gases and protecting ecosystems, as well as helping species survive 

in new circumstances. 

Keywords: Climate change, species extinction, biodiversity, global warming, greenhouse 

gases 

 

Introduction  

Habitats are the natural places where species live, like forests, oceans, wetlands and 

grasslands. These habitats provide food, water, shelter, and places to raise young. When 

climate change transforms ecosystems by overheating, drying out, or flooding them, wildlife 

and vegetation find it hard to thrive. For instance, polar bears need sea ice to hunt, but 

warming is melting the ice. Coral reefs, home to many fish, are dying because oceans are 

getting warmer and more acidic. Biodiversity means the variety of all living things on Earth, 

including plants, animals, and tiny organisms. It’s important because it supports human life. 

Plants give us oxygen and food, animals like bees help grow crops by pollinating flowers, 

and ecosystems clean water and air. But climate change threatens biodiversity. A report by 

the A legally binding agreement was adopted by the 2015 Paris Conference of Parties (COP 
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21) to keep global warming considerably below 2 °C, ideally to 1.5 °C by 2100, relative to 

pre-industrial levels. However, the planet is expected to warm by 3–4 °C by the end of the 

century under the current emission scenario. In November 2021, this was further debated in 

COP 26 in Glasgow, when numerous nations committed to achieving net zero carbon 

emissions by 2050 and stopping deforestation,both of which are necessary to meet the 1.5 °C 

objective. The increase is anticipated to be about 2.4 °C even if these commitments are 

carried out. To achieve the target of keeping the temperature increase to 1.5 °C and to protect 

human welfare and biodiversity, more immediate action is required (Shivanna 2022). 

This would harm ecosystems and people who depend on them, like farmers or coastal 

communities (Sarkar & Padaria 2010). Paper explains how climate change makes many 

animals and plants disappear and changes their natural homes. It looks at scientific studies 

that show how higher temperatures, rising sea levels, strong storms, and loss of forests harm 

different kinds of life on Earth. For example, the Bramble Cay melomys became extinct 

because its island was covered by rising sea water and many frogs are dying because the 

weather is getting hotter (Waller et al., 2017). The paper also gives ideas to protect living 

things and their habitats, such as reducing pollution, using clean energy, and saving forests 

and other natural areas for the future. The goal is to make this topic easy to understand and 

show why we must act now to save biodiversity and keep our planet healthy. 

 

Effect of Climate Change on Environment 

Here Effect of Climate Change on Environment is divided into six key themes: temperature 

changes, rising sea levels, Unpredictable Weather Extremes, habitat loss and 

fragmentation, The Effect of Climate Change on the Extinction of Species and human 

contributions to climate change. Each section uses simple language, real-world examples and 

citations from trusted sources. 

1. Temperature Changes: 

Rising temperatures are a major reason species are going extinct. When the Earth gets 

warmer, habitats change, and many plants and animals can’t survive. For example, polar 

bears in the Arctic need sea ice to hunt seals. But as temperatures rise, the ice melts earlier 

each year. A study by Chen  (2022) found that two-thirds of polar bear populations could be 

gone by 2050 if sea ice keeps shrinking. Similarly, amphibians like frogs and salamanders 

need specific temperatures and moisture to live. Warmer weather dries out their habitats, 

making it hard for them to survive (Harvey Pough 2007). Parmesan and Yohe (2003) studied 
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1,598 species and found that 59% were changing their behavior, like breeding or migrating 

earlier, because of warming. Orchids are among the plants that are most at risk from climate 

change Seaton et al. 2010). Pests are one of the main biological factors and they are also 

impacted by weather disruptions and climate change. The reproduction, survival, 

dissemination, and population dynamics of pests, as well as the interactions between pests, 

the environment, and natural enemies, are all directly impacted by temperature increases 

(Prakash et al., 2014). Butterflies' decline serves as a warning that ecosystems are failing and 

is consistent with losses observed in other insect groups. The evidence that is currently 

available shows that many terrestrial species are experiencing extensive losses, while this is 

being somewhat offset by the increase of other species as a result of climate change. We may 

yet lack adequate information on many, if not most, insect groups. Even if it's too soon to 

declare that we are facing a worldwide insect apocalypse, we know enough to know that 

immediate action is required to preserve insect variety and the ecosystems they support 

(Warren et al., 2021). 

2. Rising Sea Levels:  

Climate change causes sea levels to rise because warming melts glaciers and ice caps, and 

warmer water expands Bhushan & Sharma 2022). This floods coastal habitats like 

mangroves, marshes, and coral reefs, which are home to many species (Lovelock & Ellison 

2007).  Coral reefs support 25% of all marine life (Van den Hoek & Bayoumi 2017), like fish 

and crabs. But warmer oceans cause coral bleaching, where corals turn white and die. Hoegh-

Guldberg et al. (2007) Over the last century, sea temperatures in many tropical locations have 

risen by almost 1°C, and they are currently rising at a rate of about 1 to 2°C per century.  

When the heat tolerance of corals and their photosynthetic symbionts (zooxanthellae) is 

surpassed, coral bleaching takes place.  Over the past 20 years, bouts of high water 

temperatures have been linked to mass coral bleaching, which is the loss of zooxanthellae 

after prolonged photoinhibition.  In several regions of the planet, mass bleaching has caused a 

considerable loss of live coral (Hoegh-Guldberg 1999).   

3. Unpredictable Weather Extremes: 

Unpredictable weather extremes, driven by climate change, are escalating globally. Intense 

heatwaves, severe floods, prolonged droughts, and powerful storms disrupt lives and 

ecosystems. In 2024, over 150 extreme events killed thousands and displaced millions, with 

climate change intensifying 26 major disasters (The Guardian, 2025). NASA notes floods and 

droughts are twice as severe as past decades (NASA, 2024). Hurricane Helene’s 121 deaths 
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and Europe’s deadly floods highlight the toll (NOAA, 2025; WMO, 2024). Biodiversity 

suffers, with Antarctic sea ice at record lows (WMO, 2025). Cutting emissions and 

improving resilience are urgent to lessen future impacts. 

4. Habitat Loss and Fragmentation:  

Climate change worsens habitat loss by changing ecosystems faster than species can adapt. 

Forests, for example, are shrinking due to warmer temperatures and human activities like 

deforestation. Deforestation, urban expansion, and agriculture destroy or divide natural areas, 

leaving animals and plants with smaller, isolated spaces to survive. For example, the Amazon 

rainforest lost 11,088 km² in 2022, endangering species like jaguars and macaws (INPE, 

2022). Fragmentation disrupts migration and breeding, as seen with African elephants 

struggling in shrinking savannas (WWF, 2024). Globally, 70% of terrestrial habitats are 

degraded, pushing 1 million species toward extinction (IPBES, 2019). Wetlands, critical for 

birds, have declined 35% since 1970 (Ramsar, 2023). These changes harm ecosystems and 

human livelihoods dependent on them, like farming and fishing. However, hope exists. 

Reforestation, protected areas, and wildlife corridors can restore habitats. Community-led 

conservation and sustainable land use are vital to saving biodiversity.Word count: 

5. The Effect of Climate Change on the Extinction of Species: 

Climate change affects both land and sea life. As temperatures increase and rainfall patterns 

change, many animals and plants lose their suitable habitats. Some move to new places, but 

many cannot survive. For example, marine animals are moving north about 27 km every ten 

years to find cooler water. This shift, caused by climate change, also increases the risk of 

overfishing (Cheung et al., 2013). Amphibians are also losing their homes and dying in large 

numbers (Babbitt et al., 2014). Since they help control pests and keep the soil healthy, their 

loss affects the whole ecosystem. These facts show that climate change not only harms single 

species but also weakens the ecosystems that people depend on. That is why strong 

conservation plans are very important. 

6. Human Contributions to Climate Change:  

Through practices like farming, deforestation, and the use of fossil fuels, humans emit 

greenhouse gases that contribute to climate change (Driga  & Drigas 2019). Deforestation, 

especially in places like the Amazon, releases stored carbon and destroys habitats. Farming 

practices, like raising cattle, produce methane, a powerful greenhouse gas (Galford et al., 

2010). Industrial activities, like manufacturing, add CO₂ to the air (Munsif et al., 2021). 
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These human actions not only cause climate change but also make it harder for species to 

survive by directly destroying their homes (Tuomainen & Candolin 2011). 

Conclusion  

A serious worldwide problem, climate change puts microbes, plants, animals, and their 

environments at jeopardy. Ecosystems are disrupted by increasing sea levels, erratic rainfall, 

rising temperatures, and extreme weather events like storms and wildfires, which drive some 

species to relocate or face extinction. The loss of polar bears' frozen habitats, the death of 

coral reefs due to rising waters, and the shrinkage of forests endanger both human existence 

and biodiversity. The data is unmistakable: human activities such as the combustion of fossil 

fuels and deforestation are the primary cause of global warming, which could raise 

temperatures by 3 to 4°C by the year 2100. To preserve biodiversity, immediate action is 

required. Creating animal corridors, conserving habitats through reforestation, and lowering 

greenhouse gas emissions through clean energy can all aid in species adaptation. 

Governments, communities, and individuals must all take immediate action. The planet's 

abundant biodiversity may be preserved for future generations by doing easy actions like 

conserving energy, planting trees, and supporting conservation. 

 

Future Perspectives  

The future of species and habitats depends on actions we take today. To fight climate change, 

we must reduce greenhouse gas emissions by using renewable energy, like solar and wind, 

and cutting fossil fuel use. Protecting habitats through national parks and restoring damaged 

areas, like forests and wetlands, can give species safe places to live. Helping species adapt, 

such as moving them to suitable habitats or breeding them in sanctuaries, can save 

endangered animals like rhinos or corals. Raising awareness through education and 

community programs can inspire people to recycle, use less plastic, and support conservation.  
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Abstract  

Climate change is altering temperature regimes, precipitation patterns, and the frequency and 

intensity of extreme events worldwide. These physical changes drive shifts in species 

distributions, phenology, population dynamics, and ecosystem functioning, increasing 

extinction risk and disrupting ecosystem services that underpin human well-being. This 

review synthesizes current understanding of climate-driven impacts on terrestrial, freshwater, 

and marine biodiversity; describes mechanisms (direct physiological stress, altered biotic 

interactions, and habitat transformation); discusses case studies (coral reefs, Arctic 

organisms, montane species, and tropical forests); and evaluates mitigation and adaptation 

strategies in conservation practice. We identify critical research gaps—particularly at the 

genetic and ecosystem scales—and highlight policy interventions (protected area design, 

climate-smart conservation, assisted migration, and emissions mitigation) needed to reduce 

biodiversity loss. Urgent, coordinated action integrating emissions reductions with targeted 

conservation is required to preserve global biodiversity and the services it provides. 

Keywords 

Climate change, biodiversity, species distribution, phenology, extinction risk, ecosystem 

services, conservation adaptation 

 

1. Introduction:- 

Biodiversity the variety of life across genes, species, and ecosystems is foundational to 

ecosystem resilience and human welfare. Over recent decades, anthropogenic climate change 

has emerged as a primary driver of ecological change alongside habitat loss, direct 

exploitation, pollution, and invasive species. Rising mean temperatures, changing 

precipitation, sea-level rise, ocean warming and acidification, and altered disturbance regimes 

(e.g., fire, storms) can affect organisms directly (physiological stress) and indirectly 

(changing interactions and habitats). Understanding how climate change impacts biodiversity 
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is essential to design conservation strategies that are robust under a changing climate. This 

paper reviews empirical and conceptual advances linking climate change with biodiversity 

responses, synthesizes mechanistic pathways, examines representative case studies, and 

outlines conservation and policy responses. Where possible, we emphasize general patterns 

while noting system- and species-specific variation. 

 

2. Observed and Projected Biological Responses 

2.1 Species distribution shifts:- 

One of the most consistent biological responses to warming is the poleward and upslope shift 

of species’ geographic ranges, tracked in diverse taxa (plants, insects, birds, mammals, 

marine organisms). As climate envelopes move, species with sufficient dispersal ability and 

available habitat may track suitable conditions; others especially habitat specialists, poor 

dispersers, and those constrained by fragmentation face range contraction and elevated 

extinction risk. 

2.2 Phenological changes:- 

Many species have advanced the timing of seasonal events (e.g., earlier flowering, egg 

laying, migration) in response to warming. While phenological responses allow some 

organisms to capitalize on new conditions, mismatches (e.g., insect emergence vs. bird 

breeding) can disrupt trophic linkages and reduce reproductive success. 

2.3 Population dynamics and extinction risk:- 

Climate-driven demographic impacts include altered survival, fecundity, and recruitment. 

Meta-analyses indicate increased extinction risk in taxa with narrow thermal tolerances and 

those confined to climate refugia (e.g., alpine and island endemics). The combined effects of 

habitat loss and climate change often produce synergistic increases in extinction probability. 

2.4 Community composition and biotic interactions:- 

Climate change can reassemble communities by altering competitive hierarchies, predator-

prey dynamics, disease ecology, and mutualisms (e.g., pollination). Novel species 

interactions and expanding ranges of pests and pathogens are increasingly reported, with 

cascading ecosystem consequences. 

2.5 Ecosystem processes and services:- 

Shifts in species composition and function can change primary productivity, nutrient cycling, 

carbon sequestration, and hydrological regimes. For example, tree mortality events and 
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savannization of forests reduce carbon storage; coral reef degradation diminishes coastal 

protection and fisheries productivity. 

2.6 Marine and freshwater systems:- 

Ocean warming and acidification, along with deoxygenation, drive poleward redistribution of 

marine species, coral bleaching, and declines in calcifying organisms. Freshwater 

biodiversity is sensitive to altered flow regimes and temperature changes, affecting fish, 

amphibians, and invertebrates. 

 

3. Mechanisms Linking Climate Change to Biodiversity Loss 

3.1 Direct physiological stress:- 

Temperature and moisture extremes can push organisms beyond physiological tolerances, 

increasing mortality and reducing reproduction. Thermal refuges and microclimate buffering 

can mitigate impacts for some species. 

3.2 Habitat modification and loss:- 

Sea-level rise, permafrost thaw, desertification, and altered fire regimes can transform 

habitats, rendering them unsuitable. Habitat fragmentation constrains range shifts and reduces 

genetic exchange. 

3.3 Altered disturbance regimes:- 

Increased frequency of extreme events (heatwaves, floods, storms, fires) causes acute 

mortality and long-term habitat change. Recovery may be limited if disturbance intervals 

shorten or interact with other stressors. 

3.4 Biotic interactions and novel communities:- 

Species respond idiosyncratically, producing asynchronous shifts that restructure 

communities. Disease dynamics may intensify as pathogens and vectors expand into new 

regions. 

3.5 Evolutionary responses and plasticity:- 

Some species may adapt via rapid evolutionary change or phenotypic plasticity. However, 

evolutionary rescue is uncertain for many organisms due to life history, population size, and 

genetic variability constraints. 
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4. Representative Case Studies 

4.1 Coral reefs: bleaching and ecosystem collapse:- 

Rising sea temperatures trigger mass coral bleaching and mortality; repeated bleaching 

reduces recovery potential. Ocean acidification further impairs calcification, compromising 

reef growth and associated biodiversity and fisheries. 

4.2 Arctic systems: loss of ice-associated biodiversity:- 

Rapid Arctic warming reduces sea ice and permafrost stability, threatening ice-dependent 

species (polar bears, seals) and altering marine food webs. Terrestrial species face northward 

shifts and habitat loss. 

4.3 Montane and alpine species: mountain top extinctions:- 

Species restricted to high elevations have limited routes for upward movement; warming-

induced range contractions place them at high extinction risk. Alpine plant communities face 

composition shifts and invasive expansion. 

4.4 Tropical forests: droughts, fires, and tipping points:- 

Intensified drought and fire regimes can convert tropical forest to degraded savanna or 

grassland in some regions, releasing carbon and reducing biodiversity. The Amazon is cited 

as vulnerable to such tipping points. 

 

5. Conservation and Management Responses 

5.1 Mitigation: reducing greenhouse gas emissions:- 

The most fundamental action to protect biodiversity is limiting warming through rapid, 

sustained greenhouse gas emission reductions. Even with adaptation, high warming scenarios 

produce unacceptable biodiversity losses. 

5.2 Protected areas and connectivity:- 

Designing and managing protected area networks that account for climate trajectories (e.g., 

latitudinal/altitudinal gradients) and enhancing landscape connectivity facilitate species 

movements and gene flow. 

5.3 Climate-smart restoration and assisted migration:- 

Active restoration (e.g., planting climate-resilient genotypes) and managed relocation of 

species (assisted migration) may be necessary for species unable to track shifting climates. 

Both carry ecological and ethical risks that require careful risk assessments. 

5.4 Managing threats synergistically:- 
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Addressing non-climatic threats (habitat loss, overexploitation, pollution, invasive species) 

reduces cumulative pressures and increases resilience to climate impacts. 

5.5 Monitoring and early warning systems:- 

Long-term ecological monitoring, coupled with climate projections, allows adaptive 

management, early detection of declines, and evaluation of interventions. 

5.6 Policy integration and mainstreaming biodiversity:- 

Incorporating biodiversity considerations into sectoral policies (agriculture, fisheries, urban 

planning) and aligning climate and biodiversity governance (e.g., Nationally Determined 

Contributions and biodiversity strategies) is crucial. 

 

6. Conclusion 

Climate change is a pervasive and accelerating threat to global biodiversity. Observed shifts 

in distributions, phenology, and population dynamics foreshadow increasing biodiversity 

loss, altered ecosystem functioning, and degraded services. Preventing the worst outcomes 

demands deep emissions cuts alongside proactive, evidence-based conservation measures that 

enhance resilience and facilitate species adaptation and movement. Science, policy, and 

society must act together to safeguard biodiversity in a changing world. 
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Introduction: 

Biodiversity is the variety of all living organisms—plants, animals, and microorganisms—

within their natural habitats, along with the ecological processes that sustain them¹. It ensures 

ecosystem balance and resilience. However, in recent decades, climate change has emerged 

as a critical global threat, disrupting ecological harmony through rising temperatures, 

irregular rainfall, and habitat loss². These changes have also affected the Gandhi Sagar 

Forest ecosystem, one of the significant ecological zones in central India. 

Overview of Gandhi Sagar Forest: 

The Gandhi Sagar Forest is in the northern part of Mandsaur district of Madhya 

Pradesh, bordering Rajasthan, and surrounds the Gandhi Sagar Dam built across the 

Chambal River³. The area forms part of the Gandhi Sagar Wildlife Sanctuary, established 

in 1974, covering about 368 sq. km. The forest falls under the tropical dry deciduous type, 

with rugged hills, plateaus, and riverine valleys creating diverse habitats⁴. 

● Flora: The forest vegetation is dominated by Tectona grandis (teak), Anogeissus 

latifolia (dhaura), Boswellia serrata (salai), Butea monosperma (palash), and 

Terminalia tomentosa (saja)⁵. Grasses such as Cynodon dactylon and Dichanthium 

annulatum provide good fodder for herbivores. 

● Fauna: The region supports species like chital, nilgai, sambar, wild boar, jackal, and 

langur. Birds such as peafowl, partridge, egret, and migratory waterfowl are 

common⁶. The adjoining Gandhi Sagar reservoir sustains rich fish biodiversity. 
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This forest ecosystem plays an important role in carbon sequestration, soil conservation, 

and maintaining the microclimate of the Chambal basin⁷. 

Impact of Climate Change on Gandhi Sagar Forest Biodiversity: 

1. Shifts in Vegetation Pattern: 

Increasing temperatures and reduced soil moisture are changing the composition of 

forest vegetation. Species sensitive to heat and drought, such as teak seedlings, show 

poor regeneration⁸. 

2. Altered Rainfall and Water Availability: 

Irregular monsoon patterns have affected surface and groundwater availability, 

influencing both plant growth and wildlife movement⁹. 

3. Wildlife Habitat Fragmentation: 

Frequent droughts and human encroachment, coupled with climatic stress, are 

fragmenting habitats and forcing animals to migrate towards agricultural lands¹⁰. 

4. Forest Fires: 

Extended dry periods and high temperatures have increased the frequency of forest 

fires, which destroy undergrowth and nesting sites¹¹. 

5. Decline in Aquatic and Avian Diversity: 

Fluctuating water levels in the reservoir and rising temperatures disturb fish breeding 

cycles and reduce migratory bird visits¹². 

6. Pest and Disease Outbreaks: 

Climate-induced stress weakens trees, making them more susceptible to fungal 

infections and insect attacks¹³. 

Conservation and Management Efforts: 

● Protection through Gandhi Sagar Wildlife Sanctuary: 

Declared a protected area in 1974, it safeguards flora and fauna from exploitation and 

provides a regulated habitat¹⁴. 

● Afforestation and Soil Conservation: 

The Forest Department undertakes plantation drives and contour trenching to reduce 

soil erosion and restore degraded areas¹⁵. 
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● Water Conservation Initiatives: 

Check dams and rainwater harvesting structures are built to maintain water 

availability for wildlife and vegetation¹⁶. 

● Community Participation: 

Local Forest protection committees are involved in eco-development and awareness 

programs for sustainable resource use¹⁷. 

● Eco-tourism Development: 

Eco-tourism is promoted under strict guidelines to support conservation funding and 

create livelihood opportunities¹⁸. 

Conclusion: 

The Gandhi Sagar Forest represents a unique ecological region that bridges aquatic and 

terrestrial ecosystems of central India. Climate change is slowly altering its biodiversity and 

ecological functioning through habitat loss, changing vegetation patterns, and disturbed 

hydrology. Therefore, long-term monitoring, afforestation with climate-resilient species, 

community-based conservation, and adaptive management are essential to preserve this 

biodiversity-rich forest for future generations. 
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Abstract 

Biodiversity—the variability among living organisms and ecosystems—is the foundation of 

life on Earth. Yet, it faces unprecedented threats due to rapid climate change, habitat loss, 

pollution, overexploitation, and invasive species. Climate change exacerbates biodiversity 

loss by altering temperature patterns, rainfall regimes, and ecosystem stability, affecting both 

terrestrial and marine life. 

This research paper explores the evolving policies and frameworks for biodiversity 

conservation in the era of climate change. It analyses global initiatives such as the 

Convention on Biological Diversity (CBD), the Paris Agreement, and the Kunming–Montreal 

Global Biodiversity Framework, alongside regional and national conservation efforts. It also 

discusses nature-based solutions, community participation, and policy integration between 

biodiversity and climate agendas. 

The study concludes that effective biodiversity conservation requires a paradigm shift—from 

species-specific protection to ecosystem-based and climate-resilient strategies—supported by 

political commitment, financing, technology transfer, and inclusive governance. 

Keywords : Biodiversity, Climate Change, Conservation Policy, Sustainable Development, 

Ecosystem Management, Paris Agreement 

 

1. Introduction :- 

Biodiversity encompasses the variety of all forms of life—plants, animals, microorganisms—

and the ecosystems they form. It underpins ecological processes, provides essential 

ecosystem services, and sustains human well-being through food, medicine, and climate 

regulation. However, the 21st century has witnessed alarming rates of biodiversity decline. 

According to the IPBES Global Assessment Report (2019), around one million species are at 

risk of extinction, primarily due to human activities and climate change. 
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Climate change has emerged as one of the most critical drivers of biodiversity loss. Rising 

temperatures, melting glaciers, ocean acidification, and extreme weather events disrupt 

habitats and alter species distribution. In this context, biodiversity conservation policies must 

adapt to integrate climate resilience and sustainable resource management. 

 

2. Concept of Biodiversity and Its Importance :- 

Biodiversity operates at three levels: 

1. Genetic diversity – variation within species. 

2. Species diversity – variety among species. 

3. Ecosystem diversity – diversity of habitats and ecological processes. 

These layers interact to maintain ecological balance. Biodiversity provides: 

Ecosystem services (pollination, nutrient cycling, carbon sequestration). 

Economic benefits (agriculture, fisheries, tourism). 

Cultural and aesthetic values (heritage, spirituality, recreation). 

The Millennium Ecosystem Assessment (2005) established that 60% of global ecosystem 

services are degraded or unsustainably used. Protecting biodiversity is, therefore, not just an 

ecological imperative but an economic and social necessity. 

 

3. Climate Change as a Threat to Biodiversity :- 

Climate change affects biodiversity in multiple ways: 

(a) Habitat Loss and Fragmentation 

Warming climates shift ecosystems such as tundra, coral reefs, and rainforests beyond their 

tolerance limits, causing species migration or extinction. 

(b) Altered Species Distribution 

Species migrate toward poles or higher altitudes seeking favorable climates. This disrupts 

food webs and ecological interactions. 

(c) Coral Bleaching and Ocean Acidification 

Marine biodiversity is threatened as oceans absorb excess CO₂, leading to acidification and 

coral bleaching. 

(d) Increased Invasive Species 

Changing temperatures create conditions for invasive species to thrive, outcompeting native 

flora and fauna. 

(e) Phenological Shifts 
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Timing of breeding, flowering, and migration is disturbed, leading to ecological mismatches. 

The IPCC Sixth Assessment Report (2021) states that 20–30% of species could face 

extinction risk if global warming exceeds 2°C above pre-industrial levels. 

 

4. Global Policy Frameworks for Biodiversity Conservation :- 

(a) Convention on Biological Diversity (CBD), 1992 

The CBD, adopted at the Rio Earth Summit, remains the cornerstone of global biodiversity 

governance. It has three main objectives: 

1. Conservation of biological diversity 

2. Sustainable use of its components 

3. Fair and equitable sharing of benefits from genetic resources 

Subsequent COP meetings have led to frameworks such as: 

Aichi Biodiversity Targets (2011–2020) 

Kunming–Montreal Global Biodiversity Framework (2022), which sets new targets for 2030, 

including protecting 30% of land and sea (“30x30” target). 

(b) The Paris Agreement (2015) 

While primarily a climate treaty, the Paris Agreement recognizes the role of ecosystems and 

biodiversity in climate mitigation and adaptation. Countries are encouraged to include nature-

based solutions in their Nationally Determined Contributions (NDCs). 

(c) Convention on International Trade in Endangered Species (CITES), 1975 

CITES regulates global trade in endangered species to prevent overexploitation. 

(d) Ramsar Convention on Wetlands (1971) 

Protects wetlands of international importance, crucial for biodiversity and climate regulation. 

(e) United Nations Sustainable Development Goals (SDGs) 

Particularly SDG 13 (Climate Action), SDG 14 (Life Below Water), and SDG 15 (Life on 

Land) emphasize biodiversity conservation as central to sustainable development. 

 

5. Regional and National Biodiversity Policies :- 

(a) European Union 

The EU Biodiversity Strategy for 2030 aims to restore degraded ecosystems, increase 

protected areas, and make agriculture more sustainable. It aligns biodiversity and climate 

policies through the European Green Deal. 

(b) United States 
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Programs such as the Endangered Species Act (ESA) and the National Climate Adaptation 

Strategy integrate biodiversity conservation with climate action. 

(c) India 

India, one of the 17 megadiverse countries, adopted the Biological Diversity Act (2002) to 

implement the CBD. Key initiatives include: 

National Biodiversity Action Plan (NBAP) 

National Action Plan on Climate Change (NAPCC) 

Project Tiger, Project Elephant, and Mangrove Conservation Programs 

India’s National Adaptation Fund for Climate Change also finances ecosystem-based 

adaptation. 

(d) Africa and Latin America 

Countries are integrating biodiversity into development through community-based natural 

resource management and payment for ecosystem services (PES) schemes, especially in 

forest-rich regions. 

 

6. Integration of Biodiversity and Climate Policies :- 

Historically, biodiversity and climate policies evolved in separate silos. However, modern 

approaches emphasize policy coherence, recognizing that healthy ecosystems enhance 

climate resilience. 

(a) Ecosystem-Based Adaptation (EbA) 

EbA involves managing ecosystems to reduce climate vulnerability — for example, 

mangrove restoration to prevent coastal flooding or wetland protection to store carbon. 

(b) Nature-Based Solutions (NbS) 

NbS leverage natural processes for mitigation and adaptation — reforestation, afforestation, 

peatland restoration, and urban green infrastructure. 

(c) REDD+ (Reducing Emissions from Deforestation and Forest Degradation) 

A UNFCCC mechanism encouraging developing countries to conserve forests, providing 

both carbon and biodiversity benefits. 

(d) Synergy through Nationally Determined Contributions (NDCs) 

Many countries now include biodiversity actions within their climate commitments, 

strengthening cross-sectoral implementation. 

 

7. Challenges in Biodiversity Conservation under Climate Change :- 
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(a) Policy Fragmentation 

Multiple agencies and overlapping mandates lead to poor coordination among climate, 

agriculture, forestry, and conservation departments. 

(b) Insufficient Funding 

According to the UNEP (2021) Finance Report, global biodiversity financing needs are 

around $700 billion annually, but current investment is less than half of that. 

(c) Data and Monitoring Gaps 

Lack of reliable data on species, ecosystems, and climate impacts impedes evidence-based 

policymaking. 

(d) Community Displacement 

Conservation projects sometimes restrict indigenous or local communities from accessing 

traditional lands, creating social conflicts. 

(e) Political and Institutional Barriers 

Short-term economic priorities often override long-term ecological goals. 

(f) Climate Uncertainty 

Ecosystems respond unpredictably to rapid climate shifts, making policy design complex. 

 

8. Innovative Approaches to Biodiversity Conservation :- 

(a) Community-Based Conservation 

Empowering local communities ensures effective stewardship of biodiversity. Examples 

include Joint Forest Management (JFM) in India and Community Conservancies in Kenya. 

(b) Market-Based Mechanisms 

Payments for ecosystem services (PES), biodiversity offsets, and green bonds mobilize 

private finance for conservation. 

(c) Technological Innovations 

Satellite monitoring, GIS mapping, and AI-based ecological modeling improve habitat 

tracking and early warning systems. 

(d) Restoration Ecology 

The UN Decade on Ecosystem Restoration (2021–2030) promotes rehabilitating degraded 

ecosystems to enhance biodiversity and climate resilience. 

(e) Urban Biodiversity Policies 

Cities are developing green infrastructure—urban forests, vertical gardens, biodiversity 

parks—to mitigate climate and health impacts. 
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9. Case Studies :- 

(a) Coral Triangle Initiative (CTI), Southeast Asia 

A multilateral policy involving Indonesia, Malaysia, and the Philippines focuses on marine 

biodiversity and climate adaptation. It integrates conservation with fisheries management and 

community livelihoods. 

(b) Amazon Rainforest Conservation, South America 

Policies like Brazil’s Amazon Fund link forest conservation with carbon credits under 

REDD+. However, deforestation pressures remain a concern. 

(c) India’s Western Ghats 

Declared a UNESCO World Heritage Site, the Western Ghats host high endemism. Climate-

sensitive conservation projects here focus on watershed protection and community 

participation. 

(d) African Great Green Wall 

An ambitious initiative restoring degraded lands across the Sahel to combat desertification 

and improve biodiversity. 

 

10. The Role of Indigenous Knowledge and Local Communities :- 

Indigenous peoples have protected biodiversity for centuries through traditional ecological 

knowledge (TEK). Integrating this wisdom into modern policy enhances resilience and 

sustainability. 

Examples include: 

Community seed banks for climate-resilient crops 

Sacred groves as biodiversity hotspots 

Traditional water harvesting and forest management practices 

International agreements like the Nagoya Protocol (2010) emphasize fair benefit-sharing 

from genetic resources with indigenous communities. 

 

11. Financing Biodiversity in the Climate Era :- 

Financial mechanisms supporting biodiversity include: 

Global Environment Facility (GEF) – primary funding mechanism of the CBD. 

Green Climate Fund (GCF) – supports ecosystem-based adaptation projects. 

Biodiversity Credits and Green Bonds – emerging financial tools linking private investment 

with conservation outcomes. 
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Carbon Markets – integrating biodiversity benefits into emission trading schemes. 

However, equitable distribution and transparency in fund utilization remain major challenges. 

 

12. The Way Forward: Policy Recommendations :- 

1. Mainstream Biodiversity into Climate Policy: Embed biodiversity goals within national 

climate strategies and NDCs. 

2. Increase Financing: Expand public and private funding through innovative instruments like 

biodiversity bonds. 

3. Enhance Global Cooperation: Strengthen multilateral coordination under CBD and 

UNFCCC frameworks. 

4. Empower Local Communities: Recognize indigenous rights and participatory management 

approaches. 

5. Integrate Science and Traditional Knowledge: Promote transdisciplinary research for 

climate-resilient conservation. 

6. Expand Protected Areas: Achieve and monitor the 30x30 target (30% protected land and 

sea by 2030). 

7. Promote Education and Awareness: Encourage biodiversity literacy and sustainable 

lifestyles 

8. Adopt Adaptive Management: Continuously monitor and adjust conservation strategies 

based on climate data. 

 

13. Conclusion :- 

In the era of climate change, biodiversity conservation is not a standalone endeavor but an 

essential component of climate resilience, human survival, and sustainable development. 

Climate change amplifies existing threats to biodiversity, while biodiversity, in turn, offers 

natural solutions to mitigate and adapt to climate impacts. Policies must therefore move 

beyond preservation toward dynamic, adaptive management that integrates ecological, social, 

and economic dimensions. Effective implementation requires political will, financial 

investment, and the active participation of communities. The Kunming–Montreal Global 

Biodiversity Framework (2022) offers renewed hope through its vision of “living in harmony 

with nature by 2050.” Ultimately, conserving biodiversity amidst climate change is a moral 

and ecological obligation — to sustain the intricate web of life that sustains us all. 

 



  Published in Current Science, ISSN:2795-8639 
  

https://doi.org/10.52845/CS/2025-10-15-conf1  57 

 

References : 

1. IPBES (2019). Global Assessment Report on Biodiversity and Ecosystem Services. 

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services. 

2. IPCC (2021). Sixth Assessment Report: Impacts, Adaptation and Vulnerability. 

3. United Nations (1992). Convention on Biological Diversity. 

4. UNFCCC (2015). The Paris Agreement. 

5. UNEP (2021). State of Finance for Nature Report. 

6. Convention on Biological Diversity (2022). Kunming–Montreal Global Biodiversity 

Framework. 

7. Millennium Ecosystem Assessment (2005). Ecosystems and Human Well-Being. 

8. Ministry of Environment, Forest and Climate Change, Government of India (2022). 

National Biodiversity Action Plan. 

9. European Commission (2020). EU Biodiversity Strategy for 2030. 

10. Ramsar Convention Secretariat (2020). Global Wetland Outlook. 

11. World Bank (2023). Nature-Based Solutions for Climate Resilience. 

12. WWF (2022). Living Planet Report 2022. 

13. FAO (2021). State of the World’s Forests. 

14. IUCN (2023). Red List of Threatened Species. 

15. Nagoya Protocol (2010). Access and Benefit Sharing of Genetic Resources. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  Published in Current Science, ISSN:2795-8639 
  

https://doi.org/10.52845/CS/2025-10-15-conf1  58 

 

Biodiversity in Agroecosystems: A Pathway to Enhanced Soil Health, Pest Control, and 

Crop Yield 

 

S. Baroda, S. Songara 

PMCOE, Rajeev Gandhi Govt PG College Mandsaur, Vikram University, Ujjain 

PMCOE, Rajeev Gandhi Govt PG College Mandsaur, Vikram University, Ujjain 

 

Abstract 

Biodiversity within agroecosystems plays a critical role in enhancing ecological resilience, 

improving soil health, regulating pest populations, and stabilizing crop yields. This review 

synthesizes current research on the ecological functions of biodiversity at genetic, species, 

and ecosystem levels. It highlights practices such as intercropping, agroforestry, cover 

cropping, and the integration of beneficial organisms, with a focus on empirical evidence 

from India and other regions. The findings underscore biodiversity as a cornerstone of 

sustainable agriculture and a strategic pathway toward climate-resilient food systems. 

 

1. Introduction 

Agriculture is the backbone of rural economies and food security, particularly in countries 

like India where smallholder farmers dominate the landscape. However, the conventional 

model of agricultural intensification—characterized by monocultures, heavy chemical inputs, 

and mechanization—has led to unintended ecological consequences. These include soil 

degradation, loss of beneficial organisms, increased pest outbreaks, and reduced resilience to 

climate variability. As global challenges such as climate change, land degradation, and 

biodiversity loss intensify, there is an urgent need to reimagine agricultural systems through a 

more ecological lens. Agroecosystem biodiversity, encompassing genetic, species, and 

ecosystem-level diversity, offers a promising pathway toward sustainable and resilient 

agriculture. Biodiversity enhances ecological functions such as nutrient cycling, pest 

regulation, pollination, and water retention, which are foundational to productive and healthy 

farming systems. Practices like intercropping, agroforestry, cover cropping, and the 

integration of livestock and beneficial insects are not only ecologically sound but also 

economically viable for smallholders. 

Agroecosystem biodiversity—encompassing crop varieties, soil organisms, pollinators, and 

natural enemies—offers a sustainable alternative. This review explores how biodiversity 
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enhances soil health, pest control, and crop productivity, drawing on ecological theory and 

field-based evidence (Altieri, 1999; Pretty et al., 2018). 

 

2. Biodiversity and Soil Health 

2.1 Microbial Diversity 

Soil biodiversity, particularly microbial communities, plays a foundational role in 

maintaining soil fertility and ecosystem function. A diverse array of bacteria, fungi, and 

actinomycetes contributes to the decomposition of organic matter, nutrient mineralization, 

and suppression of soil-borne pathogens (van der Heijden et al., 2008). Among these, 

arbuscular mycorrhizal fungi are especially important for enhancing phosphorus uptake and 

improving soil structure through the formation of stable aggregates (Smith & Read, 2008). 

2.2 Plant Diversity and Soil Structure 

Increased plant diversity—achieved through intercropping, crop rotations, and cover 

cropping—leads to greater root biomass and a wider range of root exudates. These factors 

enrich the soil organic matter pool and stimulate microbial activity, which in turn enhances 

soil porosity, water infiltration, and nutrient retention (Tilman et al., 2002). Leguminous 

species, in particular, contribute to biological nitrogen fixation, reducing the need for 

synthetic fertilizers and improving long-term soil fertility (Singh & Varshney, 2021). 

2.3 Agroforestry Systems 

Agroforestry practices, which integrate trees with crops and/or livestock, offer multiple 

benefits for soil health. Tree roots stabilize soil, reduce erosion, and increase organic matter 

inputs through leaf litter and root turnover. These systems also foster a more diverse and 

active microbial community, enhancing nutrient cycling and carbon sequestration (Jose, 

2009). Additionally, the canopy cover provided by trees helps regulate soil temperature and 

moisture, creating a more favorable microclimate for soil organisms. 

 

3. Biodiversity and Pest Control 

3.1 Role of Natural Enemies 

Biodiversity within agroecosystems supports a wide array of natural enemies that play a 

crucial role in regulating pest populations. Predatory insects such as lady beetles 

(Coccinellidae), lacewings (Chrysopidae), and hoverflies (Syrphidae) feed on aphids, 

whiteflies, and other soft-bodied pests. Parasitic wasps (e.g., Trichogramma spp.) lay their 

eggs inside pest larvae, effectively reducing pest emergence. Additionally, ground beetles 
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(Carabidae) and spiders contribute to pest suppression by preying on soil-dwelling and 

foliar pests (Gurr et al., 2003). The presence of flowering plants and diversified cropping 

systems enhances the availability of nectar, pollen, and shelter, which are essential for the 

survival and reproduction of these beneficial organisms (Kremen et al., 2002). 

3.2 Habitat Diversification and Ecological Balance 

Strategic habitat management—such as the incorporation of hedgerows, buffer zones, and 

intercropping—creates ecological niches that sustain beneficial arthropods. These features 

not only reduce pest pressure but also minimize the need for chemical pesticides, thereby 

preserving the ecological balance (Landis et al., 2000). By maintaining a mosaic of habitats, 

farmers can encourage the natural regulation of pests while enhancing biodiversity at the 

landscape level. 

3.3 Crop Rotation and Genetic Diversity 

Rotating crops and cultivating genetically diverse varieties disrupt pest life cycles and reduce 

the likelihood of resistance development. This approach limits the buildup of pest populations 

and enhances the resilience of cropping systems to biotic stressors (Altieri, 1999). Genetic 

diversity within crops also contributes to differential susceptibility, which can slow the 

spread of pests and diseases across fields. 

3.4 Impact of Synthetic Pesticides on Beneficial Biodiversity 

While synthetic insecticides and pesticides have played a role in controlling agricultural 

pests, their indiscriminate and prolonged use has led to significant ecological consequences. 

These chemicals often lack specificity, harming not only target pests but also beneficial 

organisms such as pollinators, natural predators, and soil microbes. For example, 

neonicotinoid-based insecticides have been linked to declines in bee populations, affecting 

pollination services critical to crops like mustard, sunflower, and cucurbits (Kremen et al., 

2002; Garibaldi et al., 2013). Similarly, broad-spectrum pesticides can eliminate predatory 

insects like lady beetles and parasitic wasps, disrupting natural pest control mechanisms and 

leading to pest resurgence or resistance. Protecting biodiversity—including insects, birds, 

amphibians, and microbial life—is essential for maintaining ecological balance and long-term 

agricultural productivity. Integrated Pest Management (IPM), organic farming, and habitat 

conservation offer viable alternatives that prioritize ecosystem health while ensuring crop 

protection. 
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4. Biodiversity and Crop Yield 

4.1 Enhancing Yield Stability 

Biodiversity contributes significantly to the stability and resilience of crop yields, especially 

under variable climatic and pest conditions. Polyculture systems—where multiple crops are 

grown together—reduce the risk of total crop failure by distributing ecological functions 

across species. For instance, combining cereals with legumes ensures complementary use of 

soil nutrients and water, leading to more consistent productivity (Lin, 2011). In drought-

prone regions, intercropping millet with pigeon pea has shown to buffer yield losses during 

erratic rainfall seasons. 

4.2 Functional Diversity and Resource Use 

Diverse cropping systems optimize resource use through niche differentiation. Deep-rooted 

crops like sorghum can access water from lower soil layers, while shallow-rooted legumes fix 

atmospheric nitrogen, reducing fertilizer needs (Tilman et al., 2002). This functional 

complementarity enhances overall system productivity. In Indian semi-arid zones, maize–

cowpea intercropping has demonstrated improved biomass production and soil fertility 

(Behera et al., 2007). 

 

4.3 Pollination Services and Crop Quality 

Biodiversity also supports robust pollination services, which are essential for fruit and seed 

development. Wild pollinators such as solitary bees, bumblebees, and butterflies complement 

managed honeybee populations, often outperforming them in efficiency and crop-specific 

pollination (Garibaldi et al., 2013). In diversified landscapes, crops like mustard, sunflower, 

and cucurbits benefit from increased pollinator visitation, resulting in higher yields and 

better-quality produce (Kremen et al., 2002). 

4.4 Empirical Evidence from Integrated Systems 

Integrated farming systems that combine crops, livestock, and aquatic components exemplify 

the yield-enhancing potential of biodiversity. In eastern India, rice–fish–duck systems have 

shown superior performance in terms of grain yield, pest suppression, and nutrient recycling 

compared to conventional rice monocultures (Nayak et al., 2014). Similarly, agroforestry 

models incorporating fruit trees with seasonal vegetables have improved household nutrition 

and income in tribal regions of Odisha and Chhattisgarh. 
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5. Case Studies and Regional Insights 

Region Practice Outcome 

Punjab, 

India 

Intercropping Improved soil nitrogen and reduced 

pests 

Odisha, 

India 

Rice–fish–duck Higher yields, fewer pest outbreaks 

Kenya Push–pull 

system 

Reduced stem borers, increased maize 

yield 

Brazil Agroforestry Enhanced carbon storage and 

biodiversity 

 

Table 1: Singh & Varshney (2021); Nayak et al. (2014); Behera et al. (2007); Khan et al. 

(2008) 

 

6. Policy and Practice Implications 

● Agroecological Intensification: Promote biodiversity-based farming over input-

intensive models. 

● Farmer Incentives: Support for cover crops, composting, and habitat restoration. 

● Extension Services: Train farmers in biodiversity management and ecological 

monitoring. 

● Viksit Bharat 2047 Alignment: Biodiversity-centered agriculture supports nutrition, 

climate resilience, and rural prosperity. 

7. Conclusion 

Biodiversity is the foundation of resilient and productive agroecosystems. It enhances 

ecological functions such as nutrient cycling, pest regulation, pollination, and soil 

regeneration—processes essential for long-term agricultural sustainability. Diverse cropping 

systems, rich microbial communities, and the presence of beneficial insects collectively 

improve soil health, reduce dependency on chemical inputs, and stabilize crop yields under 

changing climatic conditions. The decline of biodiversity due to monocultures and pesticide 

overuse threatens not only food security but also the ecological balance that sustains life. 

Protecting and enhancing biodiversity is therefore not optional—it is a necessity for restoring 

ecosystem integrity and ensuring sustainable livelihoods. Practices like intercropping, 
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agroforestry, and integrated pest management offer practical pathways to achieve this 

balance. As India moves toward the goals of Viksit Bharat 2047, embedding biodiversity into 

agricultural policy and practice will be key to building climate-resilient, nutrition-secure, and 

ecologically sound rural communities. 
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Abstract 

Madhya Pradesh (MP) is located in the center of India, it contains a variety of ecosystems - 

dry deciduous forests, grasslands and crucial riverine systems Climate change is become the 

major ecological threat to the biodiversity and environment of Malwa region in Madhya 

Pradesh, India. Malwa has own special unique geographical features, dry forest, grasslands 

ecosystem, rocky plateaus that support various animals species to grow. This study shows 

that how irregular rainfall, heat waves temperature rise, water scarcity, habitat degradation 

are influencing native wildlife such as Indian fox (Vulpes bengalensis), the Indian wolf 

(Canis lupus pallipes), striped hyena (Hyaena hyaena), blackbuck (Antilope cervicapra) , 

several endangered bird species including vulturesand lesser floricans. Evidence suggests 

climate variation directly affect wildlife migration, disease outbreaks, habitat loss, breeding 

cycles and increased human–animal conflict. This report is based on literature review, 

government reports, and ecological observation data. This study highlights the major threats 

and also suggests conservation strategies such as adaptive water manangement , and, 

scientific wildlife monitoring community-based wildlife protection. 

  

Keywords: Madhya Pradesh, Malwa region, wildlife biodiversity, climate change, Indian 

wolf, blackbuck, vultures, heat stress, habitat loss 

 

Introduction  

India is one of the 12 mega-diversity countries in the world.  Madhya Pradesh 

ranks first among Indian states in terms of the total recorded forest area. Madhya Pradesh 

holds the largest forest cover by area among all Indian states, accounting for 

approximately 12.4% of India's total forest area.The Malwa region (primarily the Malwa 

Plateau) is a significant geographical area within Madhya Pradesh, but its biodiversity 
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contribution is specific rather than overall dominant compared to the rich forest areas in the 

east and south of the state such as the Deccan Peninsular zone, which contains most of the 

National Parks and Tiger Reserves (MFP Federation). Climate-induced biodiversity loss is a 

major environmental challenge in India.The Malwa region, covering cities like Ratlam, 

Dewas, Shajapur, Mandsaur, Indore, Ujjain, Dhar, Neemuch, and parts of Agar-Malwa, is 

environmentally sensitive due to limited rainfall and plateau terrain (Sharma, 2019). 

Historically rich in grasslands and dry deciduous forests, the region supports wolves, 

blackbuck, jackals, reptiles, hyenas, chinkara, and migratory birds (MP Forest Department, 

2021). Climate change has results increasing temperatures, changes in rainfall pattern, 

prolonged dry seasons, and shrinking natural water bodies.Due to expanding cities, industrial 

activity, road networks, and changing climate, wildlife habitats are fragmented. Species that 

once roamed freely across open plains now face shrinking territories and human pressure 

(Ghosh & Mishra, 2020). Climate change intensifies food scarcity, drought, and heat stress in 

mammals, birds, and reptiles.Thus, this research aims to study the ecological impact of 

climate change on wildlife biodiversity in the Malwa region and propose realistic 

conservation strategies. 

 

Research Methodology- A descriptive and field-based approach was used, combining 

primary and secondary data. Field surveys only in some parts of Malwa region involved 

capturing photographs of local animal species to record their diversity and habitats. 

Supporting data were collected from the Madhya Pradesh Forest Department and research 

publications. All observations were done ethically without disturbing wildlife. 

Geography & Ecological Profile of Malwa- Malwa is a volcanic plateau with rocky ground, 

semi-arid climate, and seasonal rivers such as Kshipra, Gambhir, Chambal tributaries, and 

Kali Sindh (Prakash, 2022). The Malwa region geographically supports diverse wildlife 

through its mosaic of dry deciduous forests, fertile grasslands, and river systems. Vultures 

utilize rocky cliffs and tall trees for nesting, benefiting from the consistent availability of 

carrion. Striped hyenas thrive in the open scrub and rocky outcrops, using ravines for den 

sites. The critically endangered Lesser Florican relies entirely on the region's specific 

monsoon grasslands for breeding and display grounds. Mugger crocodiles inhabit the slow-

moving rivers and lakes (like the Chambal system), utilizing sandy banks for nesting and 

basking. Nilgai are adaptable to the widespread agricultural fields and scrub forests, thriving 

on the mix of forage available across the plateau's terrain. 
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Fig.1 Striped hyena                                                

    

Fig.2 Lesser Florican 
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Fig. 3 Mugger crocodile 

Major Wildlife Species of Malwa Region 

Animal 

Name 

Scientific Name General Habitat 

in Malwa Region 

Endemism  

Lesser 

Florican 

Sypheotides 

indica 

Grasslands of Sailana & 

Sardarpur Sanctuaries 

Indian 

Subcontinent 

(Breeding 

grounds) 

Indian 

Vulture 

Gyps indicus Cliffs and forested areas Indian 

Subcontinent 

Gharial Gavialis 

gangeticus 

Chambal River (National 

Chambal Sanctuary) 

Indian 

Subcontinent 

(River systems) 

Nilgai 

(Blue Bull) 

Boselaphus 

tragocamelus 

Forests and agricultural 

areas 

Indian 

Subcontinent 

Striped 

Hyena 

Hyaena hyaena Dense vegetation ,Dry 

forest , scrublands 

,grasslands  

Indian 

Subcontinent 

Mugger 

Crocodile 

Crocodylus 

palustris 

River systems (Chambal, 

Ken, Son) 

Indian 

Subcontinent 

Kadaknat

h Chicken 

Gallus gallus 

domesticus 

Jhabua, Alirajpur, Dhar 

districts (domestic breed) 

Native to specific 

districts 
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The conservation status of wildlife - 

Species Scientific Name Conservation Status Notes 

Lesser 

Florican 

Sypheotides indica Critically Endangered Loss of its grassland 

habitat 

Indian 

Vulture 

Gyps indicus Critically Endangered Declining due to 

climate & chemicals 

Gharial Gavialis gangeticus Critically depleted  Human 

encroachment 

,unstainable fising 

practice and hunting  

Nilgai  

(Blue 

Bull) 

Boselaphus 

tragocamelus 

Least concern  Shifting vegetation 

pattern ,urbanization 

Striped 

Hyena 

Hyaena hyaena Near Threatened Habitat loss , 

Scavenger species 

declining 

Mugger 

Crocodile 

Crocodylus palustris Vulnerable  Human 

encroachment 

,unstainable fising 

practice and hunting 

 

Conservation Strategies 

Short-Term Strategies (Immediate Action) 

Water Ponds: Provide immediate, localized water sources in forest edges to reduce human-

wildlife conflict and support fauna during dry spells. 

Night Patrolling: Intensify surveillance and law enforcement against poaching to deter illegal 

activity and reduce immediate wildlife mortality. 

Awareness Campaigns: Educate local villagers to foster community stewardship, reduce 

conflict, and enhance compliance with conservation regulations. 
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Long-Term Strategies (Ecological Restoration & Resilience)  

Grassland Restoration: Actively manage and restore native grasslands to provide crucial 

habitat and enhance overall ecosystem function. 

Climate-Adaptive Water Systems: Develop resilient water sources (e.g., permanent 

reservoirs, solar pumps) designed to withstand the effects of climate change and drought. 

Wildlife Corridors: Establish functional connectivity across fragmented landscapes (like the 

Malwa plateau) to allow for gene flow, migration, and range shifts. 

Vulture Breeding Program: Implement a targeted species recovery plan to re-establish a 

critically endangered functional group vital for ecosystem health. 

Modern Digital Monitoring: Utilize technology (GIS, camera traps, AI) for evidence-based 

adaptive management and high-resolution, real-time data collection. 

 

Climate Change Effects in Malwa 

The observed phenomena in Malwa align with core ecological theories regarding species' 

vulnerability to rapid environmental shifts, particularly concerning thermal tolerance limits, 

resource availability, and trophic interactions. 

 

Temperature Rise & Heat Stress- The documented decadal temperature increase (0.2–

0.4°C) exemplifies the principle of global warming's regional impact. Ecologically, species 

possess specific thermal optima and tolerance limits. When ambient temperatures exceed 

these thresholds, organisms experience heat stress, leading to physiological trade-offs. The 

observed outcomes in wolves, blackbuck, foxes, and birds—dehydration and breeding 

failure—are direct results of pushing physiological systems beyond their capacity, often 

leading to reduced fitness and population decline if adaptation or migration is not possible. 

Water Scarcity- The theoretical concept of resource limitation is central here. Water is a 

critical limiting resource in arid and semi-arid ecosystems. Erratic monsoons and dry ponds 

create a severe bottleneck in resource availability. This scarcity drives several predictable 

ecological responses: 

Forced Migration: Animals engage in range shifts or dispersal events to find viable resources. 

Interspecific Competition: The concentration of animals and livestock at remaining water 

points intensifies exploitative competition, increasing conflict risk. 
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Mortality: In extreme cases, resource scarcity leads to a failure in carrying capacity, resulting 

in mortality events during severe drought periods. 

Changes in Prey Availability- This observation illustrates a trophic cascade effect. Climate 

change impacts primary production (vegetation), which in turn affects primary consumers 

(small mammals). The subsequent decline in small mammal populations represents a bottom-

up control mechanism that limits energy transfer to higher trophic levels (wolves, hyenas). 

Predators face nutritional stress and increased intraspecific competition for a reduced food 

base, potentially leading to altered predator-prey dynamics and shifts in dietary preferences. 

Disease Spread- The theoretical basis for increased disease spread lies in disease ecology 

and the relationship between climate and pathogen dynamics. Warmer temperatures often 

accelerate the life cycles, reproduction rates, and geographical distribution of vectors (like 

ticks) and parasites. Furthermore, climate-induced stress (heat, scarcity) can suppress the host 

animals' immune functions, making deer and carnivores more susceptible to infection and 

disease proliferation. 

Human-Wildlife Conflict- This outcome is explained by the theory of optimal foraging and 

habitat displacement. As optimal foraging areas within the forest become resource-depleted 

due to climate change, animals are forced to utilize suboptimal, high-risk habitats—

specifically, human-dominated landscapes—in search of sustenance. This increased interface 

drives negative interactions and elevates the frequency and severity of human-wildlife 

conflict events. 

Results and Observation 

Species Trend 

 

Reason 

Lesser floricans Declining 

 

Over grazing + habitat loss 

Indian wolf  Declining 

 

Habitat fragmentation, heat stress 

Hyena Declining  

 

Water & food shortage 

Vultures  Declining 

 

Climate + diclofenac + habitat loss 
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Mugger crocodile  Declining 

 

Destruction of natural habitats 

             Climate change + urban expansion = biodiversity crisis (Kolekar, 2021). 

Conclusion 

Malwa is facing rapid ecological changes. If urgent climate-adaptive wildlife conservation 

actions are not taken, grassland species like wolves, hyenas, foxes, and blackbuck may 

continue declining. Scientific monitoring, government-community cooperation, and climate-

friendly landscape planning are needed for long-term biodiversity protection. 
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Abstract 

Didymocarpus pygmaeus, C.B.Clarke (Gesneriaceae) is a small herbaceous species native to 

north-west and central India that has been historically under-reported and sparsely collected. 

Recent botanical surveys and regional floristic inventories suggest its occurrence in 

seasonally dry tropical and rocky deciduous habitats, including new local records from 

peninsular states, highlighting a wider but fragmented distribution than previously 

documented. This paper reports the occurrence of D. pygmaeus from Gandhi Sagar Wildlife 

Sanctuary, Madhya Pradesh a dry-deciduous, rocky landscape where floristic inventories 

have found several rare and range-restricted taxa and provides notes on habitat, morphology, 

associated species, and preliminary conservation concerns. Given the limited collections, 

apparent habitat specificity, and threats from grazing, fire and land-use change in the 

Khathiar-Gir dry deciduous ecoregion, we discuss the need for targeted surveys, population 

monitoring, and in-situ conservation measures. Ethnobotanical literature for the genus 

Didymocarpus records traditional medicinal uses, suggesting potential pharmacological value 

for the group; however, species-level medicinal data for D. pygmaeus are currently sparse. 

We therefore recommend urgent documentation of local uses, phytochemical screening, and 

conservation actions to protect both genetic resources and any undocumented traditional 

knowledge associated with this taxon.  

 

Keywords 

Didymocarpus pygmaeus; Gandhi Sagar Wildlife Sanctuary; plant diversity; microhabitat 

conditions; long-term field survey; regeneration pattern; habitat specificity; dry deciduous 

ecosystem 
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Introduction 

Gandhi Sagar Wildlife Sanctuary, located along the Madhya Pradesh Rajasthan border, is a 

dry deciduous landscape known for its rich floristic diversity and mosaic of habitats ranging 

from rocky outcrops to riparian corridors (Sharma and Verma, 2019). The sanctuary’s varied 

microhabitats support numerous native, rare and ecologically sensitive plant species that 

contribute to ecosystem stability and biodiversity conservation (Singh et al., 2020). 

Among these species, Didymocarpus pygmaeus (Gesneriaceae) represents a highly 

specialized and habitat-restricted taxon. This small herb thrives in shaded, moist and rocky 

niches, often confined to sites with stable microclimatic conditions and high humidity 

retention (Khan and Rao, 2017). Studies have shown that members of the genus 

Didymocarpus are sensitive to habitat fragmentation and microenvironmental shifts, making 

them valuable indicators of ecosystem health (Chakraborty and Devi, 2021). 

Recent environmental stressors including rising temperatures, altered rainfall patterns and 

prolonged dry spells have begun to reshape the microhabitats essential for the persistence of 

Didymocarpus pygmaeus (MoEFCC, 2018). Even minor disturbances affecting canopy cover, 

soil moisture or rock-crevice stability can significantly reduce regeneration and population 

size of such microhabitat dependent species (Verma and Singh, 2022). Human interventions 

such as grazing, fuelwood extraction and unregulated movement along forest patches further 

intensify the vulnerability of these plants (Gupta et al., 2020). 

Given these concerns, understanding the ecological status of Didymocarpus pygmaeus within 

Gandhi Sagar Wildlife Sanctuary has become a priority. The present study investigates plant 

diversity patterns in the sanctuary with special emphasis on the habitat characteristics, 

distribution and conservation status of D. pygmaeus by integrating field surveys with 

ecological assessment, the research aims to identify key environmental drivers influencing 

the species and provide scientific recommendations for long-term conservation (Rao and 

Mehta, 2023). 

 

Study Area 

The study was carried out in Gandhi Sagar Wildlife Sanctuary, located along the Madhya 

Pradesh, Rajasthan border (Fig 1). The sanctuary includes dry deciduous forests, rocky 

terrain, moist shaded crevices and riverine microhabitats that collectively support a wide 

range of plant species (Sharma and Verma, 2019). This diverse topography creates the 

ecological niches required for the growth and persistence of Didymocarpus pygmaeus. 
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Fig. 1 (Source: IE)                                         The Chambal River with Gandhi Sagar Dam 

 

                    

       Gandhi Sagar Wildlife Sanctuary                         Seasonal Stream / River 

 

Field Survey Approach 

A long-term field survey was conducted over a period of three consecutive years (2022–

2024) covering all major seasons to record the presence, population trend and habitat 

conditions of Didymocarpus pygmaeus. Surveys were performed during the plant’s active 

growth and flowering phases, when identification and observation are most reliable (Singh et 

al., 2020). 

The survey followed a walk-through and habitat-search method, which is recommended for 

species that occur in scattered, isolated or microhabitat-restricted patches (Khan and Rao, 
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2017). All potential habitats such as shaded rocky slopes, moist cracks, riparian edges and 

forest understorey zones were systematically explored. 

During each field visit, observations were recorded to document the presence, approximate 

population size and overall condition of Didymocarpus pygmaeus. At every site where the 

species was found, the number of visible individuals was estimated and their growth stages 

were noted, including seedlings, juvenile plants and mature flowering individuals. The 

phenological condition of the species, such as vegetative growth, flowering or fruiting, was 

also documented to understand seasonal variation. Associated vegetation was carefully 

observed to identify co-occurring plants and to understand the ecological community that 

supports this species. The microhabitat condition was assessed through direct field 

observation, focusing on moisture level in rock crevices, shade availability, substrate stability 

and the general health of the surrounding habitat. Repeated surveys over three years helped in 

comparing changes in site conditions, population behaviour and habitat stability. These long-

term field notes formed the basis for evaluating trends in regeneration, presence of 

disturbances and overall ecological response of D. pygmaeus across the sanctuary. 

 

Results and Discussion 

The three-year field survey showed that Didymocarpus pygmaeus is restricted to very specific 

microhabitats within Gandhi Sagar Wildlife Sanctuary, mainly moist rock crevices (Fig 2, 3, 

4 and 5), shaded slopes and semi-protected moisture pockets. The presence of the species 

remained limited to a few core sites, and the overall population showed noticeable fluctuation 

across the study period. In the first year, populations at most locations appeared stable with a 

mix of seedlings, juveniles and mature individuals. During the second year, a reduction in 

young individuals was observed, which coincided with decreased moisture availability 

following an irregular monsoon. By the third year, two previously recorded sites no longer 

supported any visible individuals, indicating a possible local decline or temporary dormancy 

triggered by habitat drying. 

These changes suggest that the species is highly sensitive to microclimatic conditions, 

particularly moisture retention and shade availability. The reduction in seedlings and 

juveniles points toward weakened regeneration, a pattern that has been reported for other 

microhabitat-restricted Gesneriaceae species. The loss of moisture in rock crevices, minor 

soil erosion on slopes and disturbance from grazing near forest edges likely contributed to 

habitat degradation. The findings indicate that even slight alterations in moisture and shade 
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can cause rapid changes in the population status of D. pygmaeus, reflecting its narrow 

ecological niche and limited adaptability. The disappearance of the species from some sites 

over the study period highlights the need for continuous monitoring and microhabitat-level 

conservation planning. The overall results underline that the long-term survival of D. 

pygmaeus depends on protecting stable, humid and shaded microhabitats within the 

sanctuary. 

    

                                  

        Fig 2 Didymocarpus pygmaeus                                 Fig 3  Didymocarpus pygmaeus  

                           

          Fig 4    Didymocarpus pygmaeus                           Fig 5 Didymocarpus pygmaeus  

 

Conclusion 

The study concludes that Didymocarpus pygmaeus faces increasing ecological pressure 

within Gandhi Sagar Wildlife Sanctuary due to ongoing microhabitat alterations and 

fluctuating moisture conditions. Although small and persistent populations still survive in 

stable moisture pockets, the reduction in regeneration and the disappearance of individuals 

from some locations point toward a declining trend. Protecting the species will require 

targeted conservation measures that focus on maintaining shaded and moist microhabitat 

conditions, regulating grazing impact near sensitive zones and preventing soil erosion around 

rocky crevices. Continued monitoring will be essential for tracking population changes and 
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identifying new threats that may arise in response to climate variability. The findings provide 

a scientific basis for future conservation planning and highlight the importance of 

safeguarding specialised microhabitats to ensure the long-term survival of vulnerable 

herbaceous species in dry deciduous landscapes. 
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सार (Abstract) 

जलवायु पᳯरवतᭅन वतᭅमान वैि᳡क पᳯरदृ᭫ य कᳱ सबसे गंभीर चुनौितयᲂ मᱶ स ेएक ह,ै जो कृिष उ᭜पादन, 

फसल पैटनᭅ, मदृा ᭭वा᭭᭝य और खा᳒ सुरᭃा को ᮧ᭜यᭃ व अᮧ᭜यᭃ ᱨप स ेᮧभािवत कर रहा ह।ै तापमान मᱶ 

विृ᳍, वषाᭅ कᳱ अिनि᳟तता, हीटवेव, सूखा, बाढ़ तथा चᮓवात जसैी चरम घटनाएँ फसल उ᭜पादकता को 

कम कर रही ह।ᱹ यह शोध-पᮢ जलवाय ु पᳯरवतᭅन के कृिष एवं खा᳒ सुरᭃा पर पड़ने वाले ᮧभावᲂ का 

िव᳣ेषण करता ह ै तथा जलवायु-लचीली कृिष, तकनीकᳱ ह᭭तᭃेपᲂ और नीितगत उपायᲂ पर आधाᳯरत 

समाधान ᮧ᭭तुत करता है। 

म᭎ुयश᭣द: जलवायपुᳯरवतᭅन, कृिष, खा᳒ सरुᭃा, फसल उ᭜पादकता, अनकूुलन रणनीितया ँ

1. पᳯरचय 

कृिष मानव स᭤यता कᳱ आधारिशला ह ै और िवकासशील देशᲂ मᱶ आज भी अथᭅ᳞व᭭था, रोजगार तथा 

पोषण सुरᭃा का म᭎ुय ᮲ोत ह।ै ᳴कंत ुजलवायु पᳯरवतᭅन ने कृिष उ᭜पादन को अ᭜यिधक अि᭭थर कर ᳰदया ह।ै 

औ᳒ोिगक ᮓांित से पूवᭅ कᳱ तुलना मᱶ विै᳡क तापमान लगभग 1.1°C बढ़ चुका ह,ै िजससे वषाᭅ चᮓ, हवा 

कᳱ आᮤᭅता, मृदा नमी, फसल अविध और कᳱट-रोग चᮓ मᱶ तीᮯ पᳯरवतᭅन आए ह।ᱹ 
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2. सािह᭜य समीᭃा 

IPCC (2023) के अनुसार, 1960 के बाद से चरम जलवायु घटनाᲐ के कारण विै᳡क कृिष उ᭜पादकता मᱶ 

20% तक कᳱ कमी आई ह।ै FAO (2021) ने बताया ᳰक तापमान वृि᳍ और अिनयिमत वषाᭅ के कारण 

चावल, गᱠे ँऔर मᲥा जैसी म᭎ुय फसलᲂ कᳱ पैदावार मᱶ िगरावट दजᭅ कᳱ गई ह।ै ICAR (2020) कᳱ ᳯरपोटᭅ 

के अनुसार वषᭅ 2050 तक भारत मᱶ गᱠे ँकᳱ पैदावार मᱶ 9–25%, चावल मᱶ 6–8% और दालᲂ मᱶ 10–20% 

तक कमी आ सकती ह।ै 

3. शोध उ᳎े᭫ य 

1. जलवायु पᳯरवतᭅन का फसल उ᭜पादकता पर ᮧभाव समझना। 

2. खा᳒ सुरᭃा पर जलवायु पᳯरवतᭅन के ᮧभावᲂ का िव᳣ेषण करना। 

3. ᳰकसानᲂ कᳱ सामािजक-आᳶथᭅक संवदेनशीलताᲐ कᳱ पहचान करना। 

4. अनुकूलन एवं शमन रणनीितयᲂ का अ᭟ययन करना। 

4. शोध-प᳍ित 

अ᭟ययन गणुा᭜मक एव ंिव᳣ेषणा᭜मक शोध-प᳍ित पर आधाᳯरत ह।ै डेटा IPCC, FAO, ICAR, सरकारी 

ᳯरपोटᲄ व शोध पिᮢकाᲐ से संकिलत ᳰकया गया ह।ै 

5. जलवाय ुपᳯरवतᭅन: वै᭄ािनक आधार 

जलवायु पᳯरवतᭅन का म᭎ुयकारणᮕीनहाउसगसैᲂ: CO₂, CH₄, N₂Oकाबढ़ता᭭तरह,ै िजसन ेपृ᭝वी के ताप 

एवं वषाᭅ चᮓ को असंतुिलत कर ᳰदया ह।ै 

6. फसल उ᭜पादकता पर ᮧभाव 

• तापमान विृ᳍ से फसलᲂ मᱶ गमᱮ तनाव बढ़ता ह।ै 

• वषाᭅ कᳱ अिनि᳟तता स ेसखूा और बाढ़ दोनᲂ कᳱ ि᭭थितयाँ बनती ह।ᱹ 
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• मृदा ᭭वा᭭᭝य मᱶ िगरावट स ेउ᭜पादन ᮧभािवत होता ह।ै 

• कᳱट-रोग के ᮧकोप मᱶ विृ᳍ होती ह।ै 

7. खा᳒ सरुᭃा पर ᮧभाव 

• उपल᭣धता: उ᭜पादन मᱶ कमी। 

• सुलभता: कᳱमतᲂ मᱶ विृ᳍। 

• उपयोिगता: खा᳒ गणुवᱫा मᱶ कमी। 

• ि᭭थरता: आपूᳶतᭅ ᮰ंृखला ᮧभािवत। 

8. ᳰकसानᲂ पर सामािजक-आᳶथᭅक ᮧभाव 

• आय मᱶ कमी, लागत मᱶ विृ᳍। 

• ऋण बढ़ना और आᳶथᭅक असुरᭃा। 

• ᮕामीण पलायन मᱶ विृ᳍। 

9. अनकूुलन एवं शमन रणनीितयाँ 

• जलवायु-लचीली खेती। 

• िᮟप ᳲसंचाई, मौसम आधाᳯरत खेती। 

• नीितगत समथᭅन जैसे PM-FBY, PM-KUSUM। 

10. पᳯरणाम एवं चचाᭅ 

अ᭟ययन से ᭭प᳥ होता ह ैᳰक ᮧमखु फसलᲂ कᳱ उ᭜पादकता मᱶ कमी, खा᳒ कᳱमतᲂ मᱶ वृि᳍ और ᳰकसानᲂ कᳱ 

संवेदनशीलता बढ़ रही ह।ै तकनीक आधाᳯरत कृिष से इन ᮧभावᲂ को कम ᳰकया जा सकता ह।ै 
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11. िन᭬कषᭅ 

जलवायु पᳯरवतᭅन कृिष और खा᳒ सुरᭃा के िलए गभंीर चुनौती ह।ै यᳰद समय रहते जलवाय-ुलचीली 

तकनीकᱶ  और नीितगत उपाय लागू ᳰकए जाएँ, तो इसके नकारा᭜मक ᮧभावᲂ को कम ᳰकया जा सकता ह।ै 

सदंभᭅ (APA Style) 
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योिगक दिृ᳥कोण स ेजलवाय ुपᳯरवतᭅन और जैव िविवधता संरᭃण का अ᭟ययन 

शोधाथᱮ िमिल᭠ᮤ िᮢपाठी 

Mr.milindra@gmail.com 

साराशं -  

वतᭅमान विै᳡क सम᭭याᲐ मᱶ जलवाय ु पᳯरवतᭅन मानव जाित के सामने सबसे गंभीर सम᭭या है। 

औ᳒ोिगकᳱकरण, उपभोᲦावाद, और ᮧाकृितक संसाधनᲂ के अंधाधंुध और लगातार दोहन ने इस संतुलन को 

बᱟत हद तक ᮧभािवत ᳰकया ह।ै ᮧ᭭तुत शोध का उ᳎े᭫य यह िव᳣ेषण करना ह ै ᳰक योिगक दिृ᳥कोण, 

िस᳍ांत और िनयम जसैे 'अᳲहसंा', 'संतोष', 'अपᳯरᮕह' - पर आधाᳯरत िस᳍ातं, ᳰकस ᮧकार  जैव िविवधता 

संरᭃण को बढ़ावा दतेा ह।ै अ᭟ययन मᱶ िनयिमत योगा᭤यास साधकᲂ स े सवᱷ कर उनके दैिनक जीवन मे 

ᮧकृित के ᮧित उनके दिृ᳥कोण का िव᳣ेषण ᳰकया गया ह ै। िव᳣ेषण मᱶ देखा गया ह ैᳰक िनयिमत योगा᭤यास 

᳞िᲦ मᱶ आ᭜मसंयम, कᱧणा और सादगी कᳱ भावना को ᮧबल करता ह ै। जो ि᭭थर िवकास और ᮧकृित-

मानव सामंज᭭य के िलए अिनवायᭅ ह।ै 

कंुजी श᭣द: योग, जलवायु पᳯरवतᭅन, जैव िविवधता, योिगक जीवनदशᭅन 

ᮧ᭭तावना - वतᭅमान समय मᱶ मानव ने ᮧकृित के सतंुलन को बᱟत अिधक बािधत ᳰकया ह ै। आज तापमान 

मᱶ असामा᭠य विृ᳍, असामा᭠य वषाᭅ के पीछे के कारणᲂ मᱶ लगातार वनᲂ कᳱ कटाई , बढ़ता ᮧदषूण ᮧमखु ह ै। 

इसे सुधारने के िलए ᳰकए जा रह ेव᭄ैािनक उपायᲂ के साथ साथ आ᭟याि᭜मकता कᳱ ओर भी अᮕसर होना 

आव᭫यक ह ै।योग भारतीय ᭄ान परंपरा कᳱ वह म᭎ुय साधना ह ैजो ᳞िᲦ को ᮧकृित के साथ जोड़ती ह ै।  

पतंजल योगसूᮢ मᱶ योग कᳱ पᳯरभाषा मᱶ कहा गया ह ै - "योगि᳟ᱫविृᱫिनरोधः" - आज के समय मे देखा 

जाए तो ᳞िᲦ िजतना आ᭟याि᭜मक होगा उतना ᮧकृित के िनकट होगा उतना ही िचᱫ कᳱ विृᱫयᲂ का 

िनरोध होगा । िजतना आधुिनकता कᳱ ओर मानव अᮕसर होगा उतना ही वो ᮧाकृितक संसाधनᲂ का दोहन 

करेगा । मूलतः योिगक दिृ᳥कोण केवल ᳞िᲦगत क᭨याण का साधन माᮢ नहᱭ ह,ै बि᭨क यᳰद इसे 

आ᭜मसात ᳰकया जाए तो वैि᳡क पुनसᲈतुलन का आधार भी बन सकता ह।ै  

शोध िविध -  यह शोध गुणा᭜मक (गुणा᭜मक अनुसंधान) प᳍ित पर आधाᳯरत ह।ै  
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अ᭟ययन ᭃेᮢ - उᲯैन िजल ेके योगा᭤यास कᱶ ᮤ रह,े जहा ंयोग साधकᲂ स ेसाᭃा᭜कार िविध के मा᭟यम स े

जानकारी एकिᮢत कᳱ गयी ।  

साधन: ᮧ᳤ावली, ᮧ᭜यᭃ साᭃा᭜कार 

ᮧितदशᭅ (नमूना): (50) िनयिमत योग साधकᲂ (कम से कम एक वषᭅ से अ᭤यास करने वाले) का उ᳎े᭫यपूणᭅ 

परीᭃण (उ᳎े᭫यपूणᭅ नमूनाकरण) ᳰकया गया। 

सहभागी ᮧेᭃण (ᮧितभागी अवलोकन): योग कᭃाᲐ के दौरान और उसके बाद उनके सामािजक ᳞वहार 

का अवलोकन ᳰकया गया । 

डेटा िव᳣षेण: ᮧा᳙ गणुा᭜मक डेटा का िवषयगत िव᳣ेषण ᳰकया गया  

शोध का उ᳎े᭫य-  

1.योग के सै᳍ांितक िस᳍ांत (िवशेषकर यम-िनयम) के िस᳍ांत के संदभᭅ मᱶ िन᭬कषᭅ िनकालना। 

2. िनयिमत योगा᭤यास से उ᭜प᳖ होने वाली ᳞वहाᳯरक पᳯरवतᭅनᲂ का िव᳣ेषण करना। 

3.जैव िविवधता संरᭃण मᱶ यौिगक िस᳍ांतो के ᮧभाव का िव᳣ेषण करना । 

4.जलवायु पᳯरवतᭅन मᱶ यौिगक िस᳍ांतो के ᮧभाव का िव᳣ेषण करना ।  

चचाᭅ एवं िन᭬कषᭅ कᳱ झलᳰकया ँ–  

1.अवलोकन एव ंसाᭃा᭜कार स ेयह ᭭प᳥ ᱨप से पता चला ᳰक िनयिमत योगा᭤यािसयᲂ के जीवन-म᭨ूयᲂ मᱶ 

एक ᮧ᭜यᭃ पᳯरवतᭅन आया ह।ै 

2.उपभोᲦावाद मᱶ कमी (अपᳯरᮕह का ᮧभाव): िनयिमत योग करने से आव᭫यकताᲐ एव ंइ᭒छाᲐ के बीच 

अंतर को समझ पाए । संᮕह कᳱ ᮧविृᱫ िनयंᮢ ण ᮧा᳙ ᱟआ । 

3.अᳲहसंा एवं कᱧणा - योग अ᭤यासी पशु पᭃी का संरᭃण करता ह ै। वह शाकाहारी जीवन को अपनाता 

ह।ै  

4. योग से आंतᳯरक शांित - िवलािसता कᳱ व᭭तुओ से उसका मोह दरू हो जाता ह ैउसे असल शांित का 

अनुभव ᭟यान और ᮧाणायाम से होने लगता ह ै।  

5.योग अ᭤यास हमेशा ᮧकृित के िनकट खुली हवा मᱶ ᳰकया जाता ह ै। योग और ᮧकृित एक दसूरे के पूरक ह।ै  
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िन᭬कषᭅ -  जब ᳞िᲦ योग के िस᳍ांत, िस᳍ातं यम और िनयम, अपने दैिनक ᳞वहार मᱶ आ᭜मसात करता 

ह,ै तो कᱧणा, संयम और संतुलन के गणु ᭭वतः उसके अंदर िवकिसत होते ह।ᱹ य ेगणु पयाᭅवरण संरᭃण और 

जैव िविवधता के ᮧित एक िज᭥मदेार नागᳯरक होने के दिृ᳥कोण कᳱ ᭭थापना ह।ᱹ यह अ᭟ययन इस िन᭬कषᭅ 

को ᮧमािणत करता है ᳰक योिगक दशᭅन, आधुिनक आ᭟याि᭜मक संकटᲂ के समाधान के िलए एक गहन 

िवक᭨प है ।  

सझुाव-:  

 िव᳡िव᳒ालयᲂ मᱶ पयाᭅवरण अ᭟ययन (पयाᭅवरण अ᭟ययन) के पाᲹᮓमᲂ मᱶ योिगक दशᭅन के 

िस᳍ांतᲂ को शािमल ᳰकया जाना चािहए। 

 ᭭थानीय नागᳯरकᲂ मᱶ योग गᱧुᲐ एव ंपयाᭅवरण के बीच संवाद ᭭थािपत कर "योग एवं पयाᭅवरण 

जागᱨकता" अिभयानᲂ को बढ़ावा ᳰदया जाना चािहए। 
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 रा᳦ीय शैिᭃक, अनुसंधान और ᮧिशᭃण पᳯरषद ्नई ᳰद᭨ली (भारत), 1987 पृ᳥ 44 

 खुराना, ऊषा. पयाᭅवरण िशᭃा, नई ᳰद᭨ली (भारत): तᭃिशला ᮧकाशन, 1994 पृ᳥ 55 



  Published in Current Science, ISSN:2795-8639 
  

https://doi.org/10.52845/CS/2025-10-15-conf1  87 

 

 गगᭅ ᱨप ᳰकशीर और ᮧकाश तातेड़ पयाᭅवरण िशᭃा, उदयपुर (भारत): पयाᭅवरण सामुदाियक के᭠ᮤ, 

1944 पृ᳥ 36 

 च᭠दोला, ᮧेमान᭠द, पयाᭅवरण और जीव, दहेली (भारत): िहमाजल पु᭭तक भ᭛डार, 1984. पृ᳥ 

199 

 नैितक िशᭃा उपागम, िनदेशालय, ᮧाथिमक एव ंमा᭟यिमक िशᭃा बीकानेर (भारत) 1981 पृ᳥ 

20 

 पा᭛डेय डा. कामता ᮧसाद, िशᭃा मᱶ ᳰᮓया᭜मक अनुसधंान, देहली (भारत): अिमताश ᮧकाशन, 

1979 (तृतीय सं᭭करण) पृ᳥ 152 

 पा᭛डेय, जगदीश च᭠ᮤ, अनुवादक समाज और पयाᭅवरण ᮧगित ᮧकाशन राज᭭थान पीप᭨स 

पि᭣लᳲशंग हाउस (ᮧा.) िलिमटेड. जयपुर 1986 पृ᳥ 192 

 पटवा शुभू. पयाᭅवरण कᳱ सं᭭कृित बीकानेर (भारत) वा᭏देवी ᮧकाशन 1989 पृ᳥ 124 

 पुरोिहत ᭫याम सु᭠दर. पयाᭅवरण िशᭃा (ि᳇तीय पᳯरवᳶ᳍ᭅत सं᭭करण) बीकानेर (भारत) अज᭠ता 

ब᭍ुस, 1991 पृ᳥ 64 

 माथुर, पी.सी. और रामकुमार गजुᭅर. स᭥पादक. पानी कᳱ खोज. जयपुर (भारत): पंचशील 

ᮧकाशन, 1992 पृ᳥ 288 

 मथुरा, ए.एन. एवं अ᭠य पयाᭅवरण िशᭃा, देहली (भारत): कॉम᭠स ᮧकाशन, 1993 पृ᳧ 180 

 हमारा पयाᭅवरण. पयाᭅवरण कᭃ, गांधी शाि᭠त ᮧित᳧ान, िव᭄ान और पयाᭅवरण के᭠ᮤ. नई ᳰद᭨ली 

(भारत), 1988 पृ᳥ 280 

 

 

 

 



  Published in Current Science, ISSN:2795-8639 
  

https://doi.org/10.52845/CS/2025-10-15-conf1  88 

 

फसलᲂ और खा᳒ सरुᭃा पर जलवाय ुपᳯरवतᭅन का ᮧभाव 

भवसार बडᱷ 

अितिथ ᮕंथपाल  

डॉ. रघुवीर ᳲसंह शासकᳱय महािव᳒ालय, सीतामऊ, िजला मंदसौर (म᭟य ᮧदेश) 

ई-मेल आईडी: bhawsarbarde75@gmail.com 

 

साराशं : 

वतᭅमान समय मᱶ जलवाय ुपᳯरवतᭅन एक वैि᳡क सकंट के ᱨप मᱶ उभरा ह,ै िजसन ेकृिष उ᭜पादन, फसलᲂ कᳱ 

गणुवᱫा तथा खा᳒ सुरᭃा पर गहरा ᮧभाव डाला ह।ै विै᳡क तापमान मᱶ िनरंतर वृि᳍, अिनयिमत वषाᭅ, 

सूखा, बाढ़, िहमपात, तूफ़ान और अ᭠य चरम मौसमीय घटनाᲐ न ेकृिष पाᳯरि᭭थितकᳱ को असंतुिलत कर 

ᳰदया ह।ै भारत जैसे कृिष ᮧधान देश मᱶ यह ि᭭थित और भी ᳲचंताजनक ह ै᭍यᲂᳰक दशे कᳱ 60 ᮧितशत स े

अिधक आबादी आजीिवका के िलए कृिष पर िनभᭅर ह।ै जलवायु पᳯरवतᭅन के कारण उपजाऊ भूिम का ᮳ास, 

ᳲसंचाई ससंाधनᲂ कᳱ कमी, कᳱट-पतंगᲂ कᳱ बढ़ोतरी और पारंपᳯरक कृिष चᮓ मᱶ बाधा उ᭜प᳖ ᱟई ह।ै इस 

शोध-पᮢ मᱶ जलवायु पᳯरवतᭅन के कारण फसलᲂ कᳱ उ᭜पादकता, खा᳒ सुरᭃा, कृिष अथᭅ᳞व᭭था और 

ᳰकसान वगᭅ पर पड़ने वाल ेᮧभावᲂ का िव᳣ेषण ᮧ᭭तुत ᳰकया गया ह।ै 

पᳯरचय :  

जलवायु पᳯरवतᭅन का अथᭅ ह ैपृ᭝वी कᳱ जलवायु ᮧणाली मᱶ दीघᭅकािलक पᳯरवतᭅन, िजसमᱶ तापमान, वषाᭅ, 

हवा के पैटनᭅ और मौसम कᳱ चरम घटनाᲐ मᱶ बदलाव शािमल है। मानव गितिविधयᲂ, िवशेषकर 

औ᳒ोिगकᳱकरण, वनᲂ कᳱ कटाई, जीवा᭫म ᲊधनᲂ के अ᭜यिधक उपयोग और शहरीकरण ने वातावरण मᱶ 

काबᭅन डाइऑ᭍साइड, मीथने और नाइᮝस ऑ᭍साइड जैसे ᮕीनहाउस गसैᲂ कᳱ सांᮤ ता बढ़ा दी ह।ै इसके 

पᳯरणाम᭭वᱨप पृ᭝वी का औसत तापमान लगातार बढ़ रहा है, िजसे “विै᳡क ऊ᭬मीकरण” कहा जाता है। 
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भारत मᱶ कृिष उ᭜पादन पूरी तरह से जलवाय ुपर िनभᭅर ह।ै मानसनू मᱶ थोड़ी-सी भी असमानता ᳰकसानᲂ के 

िलए भारी संकट उ᭜प᳖ कर सकती ह।ै तापमान मᱶ वृि᳍ स ेिमᲵी कᳱ नमी घटती ह,ै िजससे फसलᱶ समय से 

पहले सूख जाती ह।ᱹ वहᱭ, अिधक वषाᭅ या बाढ़ जैसी घटनाएँ फसलᲂ को नुकसान पᱟचँाती ह।ᱹ इस ᮧकार 

जलवायु पᳯरवतᭅन न केवल उ᭜पादन घटा रहा ह ैबि᭨क खा᳒ सुरᭃा को भी खतरे मᱶ डाल रहा ह।ै 

1. जलवाय ुपᳯरवतᭅन के कारण : 

जलवायु पᳯरवतᭅन के म᭎ुय कारणᲂ मᱶ ᮧाकृितक तथा मानव-जिनत दोनᲂ कारक शािमल ह ᱹ— 

1. ᮕीनहाउस गसैᲂ का उ᭜सजᭅन: कोयला, पेᮝोिलयम और ᮧाकृितक गसै के अ᭜यिधक उपयोग से 

वायुमडंल मᱶ काबᭅन डाइऑ᭍साइड और मीथेन कᳱ माᮢा बढ़ रही ह।ै 

2. वनᲂ कᳱ कटाई: पेड़-पौधे काबᭅन डाइऑ᭍साइड को अवशोिषत करते ह,ᱹ परंतु वनᲂ कᳱ कटाई के 

कारण यह ᮧाकृितक संतुलन िबगड़ रहा ह।ै 

3. औ᳒ोिगकᳱकरण और शहरीकरण: उ᳒ोगᲂ स े िनकलन े वाली गैसᱶ और धूलकण वायुमंडलीय 

तापमान को बढ़ा रह ेह।ᱹ 

4. कृिष सबंंधी ᮧथाए:ँ अ᭜यिधक रासायिनक खादᲂ और कᳱटनाशकᲂ का ᮧयोग, धान कᳱ खेती मᱶ 

उ᭜प᳖ मीथेन गैस आᳰद भी कारण बन रह ेह।ᱹ 

2. कृिष पर जलवायु पᳯरवतᭅन के ᮧभाव: 

भारत मᱶ लगभग 55 ᮧितशत कृिष ᭃेᮢ ᳲसंचाई पर िनभᭅर न होकर वषाᭅ आधाᳯरत ह।ै जलवायु पᳯरवतᭅन के 

कारण होने वाली वषाᭅ कᳱ अिनि᳟तता ने इन ᭃेᮢᲂ मᱶ संकट खड़ा कर ᳰदया ह।ै 

● फसल उ᭜पादकता मᱶ कमी: तापमान मᱶ 1°C वृि᳍ से गᱠे,ँ धान, मᲥा जैसी ᮧमखु फसलᲂ कᳱ 

उ᭜पादकता मᱶ 5–10% तक कमी दजᭅ कᳱ गई ह।ै 

● िमᲵी कᳱ गणुवᱫा का ᮳ास: अ᭜यिधक तापमान और सूखा िमᲵी कᳱ उवᭅरता घटाते ह।ᱹ 
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● कᳱट और रोगᲂ कᳱ विृ᳍: गमᱮ और नमी के असामा᭠य ᭭तर के कारण कᳱट-पतंगᲂ कᳱ सं᭎या बढ़ 

रही ह,ै जो फसलᲂ को नुकसान पᱟचँाती ह।ै 

● पारंपᳯरक खतेी पर सकंट: बदलते मौसम चᮓ के कारण ᳰकसानᲂ को फसलᲂ कᳱ बआुई और कटाई 

के समय मᱶ बदलाव करना पड़ रहा ह।ै 

3. ᮧमखु फसलᲂ पर ᮧभाव: 

1. गᱠे:ँ भारत मᱶ गᱠे ँउ᭜पादन को तापमान वृि᳍ न ेसबसे अिधक ᮧभािवत ᳰकया ह।ै माचᭅ-अᮧैल मᱶ 

तापमान बढ़ने से बािलयाँ ठीक से नहᱭ बनतᱭ, िजसस ेउपज कम होती है। 

2. धान: असमय वषाᭅ और बाढ़ से धान कᳱ फसल को भारी ᭃित होती है। 

3. मᲥा और ᭔वार: सूखा और उᲬ तापमान इनके दानᲂ के िवकास को बािधत करते ह।ᱹ 

4. फल और सि᭣जया:ँ अ᭜यिधक गमᱮ और ठंड इनके ᭭वाद और पोषण म᭨ूय को कम कर रही ह।ै 

4. खा᳒ सरुᭃा पर ᮧभाव (Impact on Food Security): 

खा᳒ सुरᭃा का ता᭜पयᭅ ह ै ᳰक ᮧ᭜येक ᳞िᲦ को पयाᭅ᳙, सुरिᭃत और पोषक आहार उपल᭣ध हो सके। 

जलवायु पᳯरवतᭅन ने इस अवधारणा को गंभीर चुनौती दी ह।ै 

1. उ᭜पादन मᱶ अि᭭थरता: लगातार घटती उपज के कारण दशे मᱶ अनाज कᳱ आपूᳶतᭅ अिनि᳟त हो रही 

ह।ै 

2. खा᳒ म᭨ूय वृि᳍: उ᭜पादन घटने स ेबाजार मᱶ दाम बढ़ रह ेहᱹ, िजससे गरीब वगᭅ ᮧभािवत हो रहा 

ह।ै 

3. पोषण असतंलुन: फसलᲂ कᳱ गुणवᱫा घटने से भोजन मᱶ पोषक त᭜वᲂ कᳱ कमी हो रही ह।ै 

4. भडंारण और िवतरण मᱶ कᳯठनाई: अ᭜यिधक तापमान और बाढ़ से अनाज भंडारण कᳱ सम᭭या बढ़ी 

ह।ै 
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5. ᳰकसानᲂ और ᮕामीण अथᭅ᳞ व᭭था पर ᮧभाव: 

कृिष पर ᮧितकूल जलवायु ᮧभावᲂ ने ᳰकसानᲂ कᳱ आᳶथᭅक ि᭭थित को अि᭭थर बना ᳰदया ह।ै 

● ᳲसंचाई के िलए भजूल ᭭तर िगरने से लागत बढ़ी ह।ै 

● फसल बीमा योजनाᲐ के बावजूद ᳰकसानᲂ को पूणᭅ मआुवज़ा नहᱭ िमल पाता। 

● ᮕामीण पलायन मᱶ वृि᳍ ᱟई ह ै᭍यᲂᳰक कृिष से आय घट रही है। 

● छोटे और सीमांत ᳰकसान जलवाय ुपᳯरवतᭅन के सबसे अिधक िशकार बन रह ेह।ᱹ 

6. जवै िविवधता और फसल िविवधता पर ᮧभाव: 

जलवायु पᳯरवतᭅन से पारंपᳯरक बीज ᮧजाितयाँ िवलु᳙  हो रही ह।ᱹ नई पᳯरि᭭थितयᲂ मᱶ ᳯटकाऊ फसलᱶ जैस े

बाजरा, ᭔वार, रागी का मह᭜व ᳰफर से बढ़ रहा ह।ै परंतु बाजार आधाᳯरत कृिष नीित अब भी उᲬ उपज देने 

वाली ᳰक᭭मᲂ पर िनभᭅर ह,ै िजससे दीघᭅकािलक जैव िविवधता घट रही ह।ै 

जलवायु पᳯरवतᭅन का ᮧभाव केवल तापमान, वषाᭅ या मौसम के ᭭वᱨप पर ही नहᱭ बि᭨क पृ᭝वी कᳱ जैव 

िविवधता और फसल िविवधता पर भी गहराई से पड़ रहा ह।ै जैव िविवधता का ता᭜पयᭅ ह—ैपृ᭝वी पर पाए 

जाने वाले जीव-जंतᲐु, पौधᲂ, सू᭯मजीवᲂ तथा पाᳯरि᭭थितक तंᮢᲂ कᳱ िविवधता। वहᱭ फसल िविवधता का 

अथᭅ ह—ैिविभ᳖ ᮧकार कᳱ फसलᲂ, उनकᳱ ᭭थानीय ᳰक᭭मᲂ तथा बीजᲂ कᳱ िविवधता जो ᳰकसी ᭃेᮢ िवशेष 

कᳱ कृिष परंपरा और पयाᭅवरणीय ि᭭थित के अनᱨुप िवकिसत होती ह।ै जलवाय ु पᳯरवतᭅन के कारण 

तापमान मᱶ विृ᳍, अिनयिमत वषाᭅ, सूखा, बाढ़, िहमपात और चᮓवात जैसी चरम मौसमीय घटनाएँ बढ़ 

रही ह,ᱹ िजससे जैिवक और कृिष िविवधता दोनᲂ पर ᮧितकूल ᮧभाव पड़ रहा ह।ै 

बढ़ते तापमान और मौसम मᱶ बदलाव के कारण कई पौधᲂ और जीव-जंतुᲐ कᳱ ᮧजाितयाँ अपने ᮧाकृितक 

आवास स ेिव᭭थािपत हो रही ह।ᱹ कुछ ᮧजाितया ँनई पᳯरि᭭थितयᲂ मᱶ अनुकूलन नहᱭ कर पातᱭ और िवलु᳙  

होने लगती ह।ᱹ उदाहरण के िलए, परागण करने वाले कᳱट-पतंग े जैसे मधुमि᭍खयाँ अ᭜यिधक गमᱮ और 

रासायिनक ᮧदषूण से ᮧभािवत हो रही ह,ᱹ िजससे फसलᲂ मᱶ परागण कᳱ ᮧᳰᮓया बािधत हो रही ह।ै इस 

ᮧकार जैव िविवधता मᱶ कमी आने से कृिष उ᭜पादकता और पाᳯरि᭭थितक सतंुलन दोनᲂ ᮧभािवत होते ह।ᱹ 
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फसल िविवधता कᳱ दिृ᳥ स ेभी ि᭭थित ᳲचतंाजनक है। पारंपᳯरक बीज ᮧजाितया ँजो ᭭थानीय जलवायु और 

िमᲵी के अनुसार िवकिसत ᱟई थᱭ, अब बदलते मौसम के कारण उपयᲦु नहᱭ रह गई ह।ᱹ ᳰकसानᲂ ने उᲬ 

उ᭜पादकता देने वाली संकर ᳰक᭭मᲂ पर िनभᭅरता बढ़ा दी ह,ै जो अ᭨पकािलक लाभ तो देती ह,ᱹ लेᳰकन 

दीघᭅकािलक ᱨप स े िमᲵी कᳱ उवᭅरता घटाती ह ᱹ और जल कᳱ अिधक मांग करती ह।ᱹ इस पᳯरवतᭅन स े

᭭थानीय बीजᲂ का अि᭭त᭜व संकट मᱶ ह,ै जो सᳰदयᲂ से आनुवंिशक िविवधता के ᱨप मᱶ कृिष ᮧणाली को 

सुरिᭃत रखते आए ह।ᱹ 

इसके अलावा, फसल िविवधता मᱶ कमी आने से खा᳒ सुरᭃा पर भी ᮧभाव पड़ता ह ै᭍यᲂᳰक जब सीिमत 

फसलᱶ उगाई जाती ह,ᱹ तो कᳱट, रोग या जलवायु आपदा के समय संपूणᭅ फसल उ᭜पादन पर खतरा बढ़ जाता 

ह।ै अतः ᳯटकाऊ कृिष के िलए आव᭫यक ह ैᳰक पारंपᳯरक बीजᲂ का संरᭃण, ᭭थानीय फसलᲂ का पुनᱧ᭜थान 

और जैिवक खेती को ᮧो᭜साहन ᳰदया जाए। जलवायु पᳯरवतᭅन के युग मᱶ जैव िविवधता और फसल 

िविवधता का संरᭃण न केवल पाᳯरि᭭थितक संतुलन बनाए रखने के िलए आव᭫यक ह,ै बि᭨क यह मानव 

स᭤यता कᳱ खा᳒, आᳶथᭅक और पयाᭅवरणीय सुरᭃा का आधार भी ह।ै 

7. वै᭄ािनक समाधान: 

जलवायु पᳯरवतᭅन के ᮧितकूल ᮧभावᲂ को कम करने के िलए कई कदम उठाए जा सकते ह:ᱹ 

1. जलवायु-समथᭅ कृिष: ऐसी खतेी िजसमᱶ जल, िमᲵी और ऊजाᭅ का सतंुिलत उपयोग हो। 

2. फसल िविवधीकरण: ᳰकसानᲂ को एक ही फसल पर िनभᭅर न रहकर िविभ᳖ फसलᱶ उगानी चािहए। 

3. ᳲसचंाई के आधिुनक साधन: िᮟप और ᳲ᭭ᮧंकलर जैसी तकनीकᲂ स ेजल कᳱ बचत कᳱ जा सकती ह।ै 

4. जिैवक खेती: रासायिनक खादᲂ कᳱ जगह जैिवक खादᲂ का ᮧयोग पयाᭅवरण के िलए लाभकारी ह।ै 

5. मौसम पवूाᭅनमुान तकनीक: ᳰकसानᲂ को समय पर सूचना दनेे स ेव ेिनणᭅय बेहतर ढंग से ले सकत े

ह।ᱹ 
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8. सरकारी नीितया:ँ 

जलवायु पᳯरवतᭅन से उ᭜प᳖ संकटᲂ से िनपटन ेऔर कृिष, जल तथा पयाᭅवरणीय संसाधनᲂ कᳱ रᭃा के उ᳎े᭫य 

से भारत सरकार ने िपछले कुछ वषᲄ मᱶ अनेक नीितया ँऔर योजनाए ँआरंभ कᳱ ह।ᱹ इन पहलᲂ का ᮧमखु 

उ᳎े᭫य ᳰकसानᲂ को बदलती जलवायु पᳯरि᭭थितयᲂ के अनुᱨप तैयार करना, कृिष उ᭜पादन को ᳯटकाऊ 

बनाना और खा᳒ सुरᭃा सुिनि᳟त करना ह।ै 

भारत सरकार ने रा᳦ीय जलवायु पᳯरवतᭅन कायᭅयोजना (National Action Plan on Climate 

Change – NAPCC) वषᭅ 2008 मᱶ लाग ूकᳱ, िजसके तहत आठ ᮧमुख “रा᳦ीय िमशन” आरंभ ᳰकए गए। 

इनमᱶ रा᳦ीय सौर िमशन, रा᳦ीय जल िमशन, सतत कृिष पर रा᳦ीय िमशन (National Mission for 

Sustainable Agriculture – NMSA), रा᳦ीय ऊजाᭅ दᭃता िमशन और रा᳦ीय ᮕीन इंिडया िमशन 

िवशेष ᱨप से कृिष और पयाᭅवरण से संबंिधत हᱹ। सतत कृिष िमशन के अंतगᭅत िमᲵी, जल, और जैिवक 

संसाधनᲂ के सरंᭃण पर बल ᳰदया गया ह,ै ताᳰक फसल उ᭜पादकता को दीघᭅकािलक ᱨप स ेसुरिᭃत रखा 

जा सके। 

भारतीय कृिष अनुसंधान पᳯरषद (ICAR) ने रा᳦ीय नवाचार जलवाय ु अनकूुल कृिष पᳯरयोजना 

(NICRA) ᮧारंभ कᳱ ह,ै िजसका उ᳎े᭫य ᳰकसानᲂ को जलवायु पᳯरवतᭅन के अनुकूल नई कृिष तकनीकᱶ  

उपल᭣ध कराना है। इस पᳯरयोजना के मा᭟यम स ेसूखा, बाढ़ और तापमान असंतुलन जैसी पᳯरि᭭थितयᲂ स े

िनपटन ेहते ुफसल चᮓ, ᳲसंचाई तकनीक और जैिवक खतेी के उपाय सुझाए जाते ह।ᱹ 

इसके अितᳯरᲦ, ᮧधानमंᮢ ी फसल बीमा योजना (PMFBY) ᳰकसानᲂ को ᮧाकृितक आपदाᲐ और 

असामा᭠य मौसम से होने वाल ेफसल नुकसान से आᳶथᭅक सुरᭃा ᮧदान करती ह।ै इसी ᮧकार िमᲵी ᭭वा᭭᭝य 

काडᭅ योजना (Soil Health Card Scheme) ᳰकसानᲂ को उनकᳱ भूिम कᳱ उवᭅरता कᳱ जानकारी देती ह,ै 

ताᳰक वे उिचत फसल और खाद का चयन कर सकᱶ । 

सरकार ने रा᳦ीय कृिष िवकास योजना (RKVY) और ᮧधानमंᮢ ी कृिष ᳲसचंाई योजना (PMKSY) जैसी 

योजनाएँ भी शुᱨ कᳱ ह,ᱹ िजनका उ᳎े᭫य जल ᮧबंधन, सू᭯म ᳲसंचाई तकनीकᲂ को बढ़ावा देना और जल 
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उपयोग दᭃता बढ़ाना ह।ै साथ ही, जलवायु पᳯरवतᭅन अनकूुलन कोष (National Adaptation Fund for 

Climate Change) के मा᭟यम से रा᭔यᲂ को िवᱫीय सहायता ᮧदान कᳱ जा रही ह।ै 

इन सभी नीितयᲂ और पहलᲂ का ल᭯य केवल फसल उ᭜पादन बढ़ाना नहᱭ, बि᭨क दीघᭅकािलक ᱨप स े

ᳯटकाऊ कृिष तंᮢ  का िनमाᭅण करना ह,ै जो जलवाय ुपᳯरवतᭅन कᳱ चुनौती का सामना कर सके। सरकार कᳱ 

य ेपहलᱶ तभी सफल हᲂगी जब व᭄ैािनक तकनीक, ᭭थानीय ᭄ान और ᳰकसानᲂ कᳱ सᳰᮓय भागीदारी का 

सम᭠वय सुिनि᳟त ᳰकया जाए। 

9. विै᳡क पᳯरᮧे᭯ य: 

संयुᲦ रा᳦ के खा᳒ एवं कृिष संगठन (FAO) के अनुसार वषᭅ 2050 तक यᳰद तापमान वृि᳍ कᳱ दर यही 

रही तो िव᳡ भर मᱶ खा᳒ उ᭜पादन मᱶ 15–20% तक कᳱ िगरावट संभव ह।ै अᮨᳱका और एिशया के 

िवकासशील देशᲂ मᱶ यह ᮧभाव और गभंीर होगा। अंतररा᳦ीय सहयोग और काबᭅन उ᭜सजᭅन मᱶ कमी लाकर 

ही इस संकट को िनयंिᮢत ᳰकया जा सकता ह।ै 

10. िन᭬कषᭅ : 

जलवायु पᳯरवतᭅन आज केवल पयाᭅवरणीय सम᭭या नहᱭ, बि᭨क मानव अि᭭त᭜व से जुड़ा वैि᳡क सकंट है। 

भारत मᱶ कृिष ᮧणाली पर इसका ᮧ᭜यᭃ ᮧभाव ᭭प᳥ ᱨप से ᳰदखाई दे रहा है। बदलते मौसम चᮓ, घटती 

वषाᭅ और बढ़ते तापमान ने पारंपᳯरक खेती कᳱ धारणा को चुनौती दी ह।ै 

खा᳒ सुरᭃा के िलए आव᭫यक ह ैᳰक हम ᳯटकाऊ कृिष प᳍ितया ँअपनाए,ँ ᮧाकृितक संसाधनᲂ का िववेकपूणᭅ 

उपयोग करᱶ और ᳰकसानᲂ को व᭄ैािनक जानकारी से सशᲦ बनाएं। 

सरकार, व᭄ैािनक सं᭭थान, उ᳒ोग और समाज सभी को िमलकर जलवायु पᳯरवतᭅन के दु᭬ ᮧभावᲂ को कम 

करने कᳱ ᳰदशा मᱶ कायᭅ करना होगा। तभी भिव᭬य कᳱ पीᳰढ़यᲂ के िलए सुरिᭃत, पोषक और पयाᭅ᳙ भोजन 

सुिनि᳟त ᳰकया जा सकेगा। 
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जवै िविवधता के सरंᭃण मᱶ सां᭭कृितक म᭨ूयᲂ कᳱ एव ंखगोलीय अ᭟ययन कᳱ वतᭅमान 

भूिमका 

डॉ अचᭅना पचंोली 

ᮧा᭟यापक वन᭭पित शाᳫ 

᭭वामी िववेकानंद शासकᳱय ᳩातकोᱫर महािव᳒ालय (PMCoE) नीमच 

( म᭟य ᮧदेश) 

 

िगरीश कुमार शमाᭅ 

सहायक ᮧा᭟यापक ( वन᭭पित शाᳫ ) 

शासकᳱय ᳩातकोᱫर महािव᳒ालय नरᳲसंहगढ़, िजला -राजगढ़ (म᭟य ᮧदेश) 

 

शोध साराशं  

जैव िविवधता ᮧकृित ᮧदᱫ एक अम᭨ूय उपहार है ᮧकृित ने िजन भौितक और जैिवक पदाथᭅ कᳱ रचना कᳱ ह ै

उनमᱶ जैव िविवधता का अपना एक अलग ही ᭭थान ह ैयह एक अनुपम कृित ह ैिजसमᱶ सम᭭त जैिवक घटक 

पादप जंतु सू᭯मजीव आᳰद सि᭥मिलत ह ै और पाᳯरि᭭थितक तंᮢ  के साथ अपना संतुलन बनाते ह ᱹ जैव 

िविवधता और सं᭭कृित एक दसूरे स ेगहराई स ेजुड़ ेह ᱹआᳰदकाल से आज तक मनु᭬य सां᭭कृितक ᱨप से जैव 

िविवधता पर िनभᭅर ह।ै  

म᭎ुय श᭣द 

जैव िविवधता, अनुपम कृित, पाᳯरि᭭थितक तंᮢ  ,सू᭯मजीव ,ᮧकृित 

पᳯरचय 

जैव िविवधता सं᭭कृित कᳱ आधारिशला ह ै। मनु᭬य कᳱ अनेक रीित ᳯरवाज परंपराए ंजैव िविवधता से जुड़ी 

ह,ै जो आᳰदकाल से पीढ़ी दर पीढ़ी चली आ रही है । अनेक ऐसे उदाहरण ह ै िजनके मा᭟यम से जैव 

िविवधता के सरंᭃण और हमारी सं᭭कृित के बीच संबंध कᳱ को जान पाते ह।ᱹ भारतीय सं᭭कृित कᳱ बात कᳱ 

जाए तो हमारी सं᭭कृित न े ᮧकृित को स᭥मान और संरᭃण दोनᲂ ही ᮧदान कᳱ ह ैअनेक सां᭭कृितक रीितया ं

जैव िविवधता के समिुचत उपयोग और ᮧबंधन को बढ़ावा देती ह।ै  
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जवै िविवधता के सरंᭃण कᳱ आव᭫यकता 

पᳯरवेश एव ंआधुिनक जीवन शैली के कारण जैव िविवधता कᳱ िनरंतर ᭃित ᮧकृित सरंᭃण के िलए एक 

बड़ी सम᭭या का िवषय है आज मानव अपने सां᭭कृितक म᭨ूयᲂ एव ंनैितक दािय᭜वᲂ  स ेपरे रहकर ᮧकृित 

और जैव संसाधनᲂ का िनयिमत और अिनयंिᮢत दोहन कर रहा ह ैफल ᭭वᱧप ᮧाकृितक संसाधनᲂ के साथ-

साथ हमारी 

जैव िविवधता का अि᭭त᭜व भी खतरे मᱶ आ गया ह ैअनके जंतु एवं वन᭭पितयᲂ कᳱ ᮧजाितयां िवलिुᲦ कᳱ 

कगार पर ह।ै मनु᭬य के भौितक भोग िवलास भरे जीवन और बढ़ती ᱟई जनसं᭎या स ेᮧदषूण जैसी भयावह 

सम᭭या भी उ᭜प᳖ ᱟई ह।ै जो जैव िविवधता के िलए बड़ी चुनौती ह।ै  

जवै िविवधता  सरंᭃण के सदंभᭅ मᱶ सां᭭ कृितक म᭨ूय 

जैव िविवधता के सरंᭃण मᱶ सां᭭कृितक म᭨ूयᲂ कᳱ बड़ी भूिमका होती ह ैमनु᭬य अपनी सां᭭कृितक ᮧथाᲐ, 

मा᭠यताᲐ, रीित- ᳯरवाज और पारंपᳯरक ᭄ान आᳰद के मा᭟यम से ᮧाकृितक संसाधनᲂ एवं जैिवक जैव 

िविवधता के सरंᭃण मᱶ अपनी भूिमका का िनवाᭅह करता है।  
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1. सᲅदयᭅ परक म᭨ूय 

 जैव िविवधता ᮧकृित और सं᭭कृित एक दसूरे स ेगहराई से जुड़े ह ᱹसᲅदयᭅता कᳱ बात कᳱ जावे तो आज भी 

ᮧाकृितक, मनोरम दृ᭫ यᲂ को देखना ,िवचरण करना, िचᮢण करना हमारी सं᭭कृित का एक िह᭭सा ह ैिजसमᱶ 

मनु᭬य को आ᭜म अनुभूित और ᮧस᳖ता िमलती ह।ै यही कारण ह ैᳰक मनु᭬य ने सहजेने का ᮧयास करता ह।ै  

 

2 पारंपᳯरक ᭄ान अजᭅन  

जैव िविवधता के अ᭟ययन से हमᱶ पारंपᳯरक ᭄ान कᳱ ᮧाि᳙ होती ह ै ᭍यᲂᳰक आᳰदमानव जो ᮧकृित के 

सािन᭟य मᱶ ही रहता ह ै था, या ऋिष परंपरा कᳱ बात कᳱ जाए तो उनका अपना ᮧकृित ᮧेम था ,और 

वतᭅमान मᱶ मानव जीवन कᳱ क᭨पना  ᮧकृित और जैव िविवधता के सािन᭟य के िबना संभव नहᱭ ह ै। यह 

सब हमᱶ परंपरागत ᭄ान का अजᭅन कराते ह।ᱹ  

3 आ᭟याि᭜मक म᭨ूय 

पारंपᳯरक ᭜योहार समारोह सगणुᲂ और धाᳶमᭅक गितिविधयᲂ मᱶ अ᭍सर ऐसी ᮧथाए ंसि᭥मिलत ह ैजो जैव 

िविवधता और ᮧकृित के ᮧित सजाकता और स᭥मान को आधार ᮧदान करते ह ᱹऔर सरंᭃण कᳱ नीित िनयम 

मᱶ सहायक ह ै

4 वन᭭पितयᲂ कᳱ पजूा 

जैव िविवधता का आ᭟याि᭜मक संबंध आᳰदकाल से ही धाᳶमᭅक आ᭭था और िव᳡ास  पादप जैव औिविवधता 

से सीध ेतौर पर जुड़े ह ᱹआᳰदकाल कᳱ बात हो या वᳰैदक काल कᳱ हमारे आ᭟याि᭜मक म᭨ूय और आ᭭था 

वन᭭पितयᲂ से सीधी जुड़ी ᱟई ह ैहम तुलसी ,आंवला, पीपल ,शमी बरगद और बलेपᮢ कᳱ पूजा परंपरागत 

ᱨप से ᮧाचीन काल से ही करते आ रह ेह ᱹआम और केल ेकᳱ बंधनवार मह᭜वपूणᭅ शगनुᲂ पर हम करत ेह।ᱹ 

िविभ᳖ ᮧकार के पु᭬पᲂ को भगवान को अᳶपᭅत करत ेह ᱹयह सभी हमारी पादप जैव िविवधता के सरंᭃण मᱶ 

हमारे सां᭭कृितक म᭨ूय को ᮧदᳶशᭅत करते ह।ᱹ इसी संदभᭅ मᱶ पिवᮢ उपवन और वनᲂ का िवकास ᳰकया गया 

ह।ै  

5 पशुधन कᳱ पजूा  

भारत मᱶ अनेक ᭜योहार और िवशेष अवसरᲂ पर पशुधन कᳱ पूजा कᳱ जाती ह ैजैस ेदीपावली जैसे महापवᭅ 

पर गौ माता कᳱ पूजा ,गोवधᭅन पूजा पर बले और भᱹस कᳱ पूजा हमारे सां᭭कृितक म᭨ूयᲂ को ᮧदᳶशᭅत करत े
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ह।ᱹ और पशु धन और जैव िविवधता को संरᭃण का संदेश देते ह।ᱹ इस पवᭅ पर इन पशुᲐ को नहलाया जाता 

ह ै,मेहदंी और िविभ᳖ ᮧकार कᳱ मालाᲐ से सुसिᲯत ᳰकया जाता ह ैऔर उनकᳱ पूजा कᳱ जाती ह।ै  

6 मनोरंजक म᭨ूय 

जैव िविवधता के सां᭭कृितक म᭨ूयᲂ मᱶ स े एक ह ै मनोरंजक म᭨ूय। ᮧाचीन काल से ही जैव िविवधता का 

िवशेष मनोरंजक म᭨ूय ह,ै वतᭅमान समय मᱶ फोटोᮕाफᳱ ,िचᮢण ,ᳰफ᭨मांकन आᳰद मा᭟यमᲂ से जैव िविवधता 

का मनोरंजक म᭨ूय पᳯरलिᭃत होता है।  

पादप िविवधता और नᭃᮢ  

पादप िविवधता का ᮧभाव केवल औषिध और अ᭠य उ᭜पादᲂ के िलए ही नहᱭ ह ै बि᭨क अनके पादप 

आभामडंल मᱶ गृह और नᭃᮢ से जुड़ी ऊजाᭅ का लाभ पᱟचंत े ह ᱹ इसी उ᳎े᭫य से नवᮕह वाᳯटका ,नᭃᮢ 

वाᳯटका आᳰद का िनमाᭅण ᳰकया जाता ह ै ।  िजनमᱶ मह᭜वपूणᭅ पौधᲂ को संरिᭃत भी ᳰकया जाता ह ैजो 

िवशेष मह᭜व के होते ह।ᱹ अनेक सािह᭜य और िलखो मᱶ यह पाया गया  ᳰक ᮧ᭜येक नᭃᮢ के िलए एक िवशेष 

पौधा होता ह।ै जो इस ᮧकार ह।ै 

ᮓमाकं न.ं नᭃᮢ Botanical name ᭭थानीय नाम 

1.  अि᳡नी Strychnos nux vomica कुचला 

2.  भरनी Phyllanthus emblica L. आवंला 

3.  कृितका Ficus racemosa गलुर 

4.  रोिहणी Syzygium cumini जामुन 

5.  मगृ-िशरा Acacia catechu खैर 

6.  आᮤा Dalbergia sissoo शीशम 

7.  पुनवᭅसु Dendrocalamus strictus बांस 

8.  पु᭬य Focus religiousa पीपल 

9.  आ᳣ेषा Mesua ferrea नागकेसर 

10.  माघ Ficus benghalensis बरगद 
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11.  पूवाᭅफा᭨गनुी Butea monosperma पलाश 

12.  उᱫर-फा᭨गुनी Ficus benjamina पाकर 

13.  ह᭭त Prunus angustifolia रीठा 

14.  िचᮢा Crataeva nurvala varuna बले 

15.  ᭭वाित Terminalia arjuna अजुᭅन 

16.  िवशाखा Flacourtia Ramontchi कंटारी 

17.  अनुराधा Mimusops elengi L. मोल᮰ी 

18.  ᭔ये᳧ ा Pinus roxburghii चीड़ 

19.  मलुा Shorea robusta Lamk. साल 

20.  पूवाᭅषाढा Salix tetrasperma Roxb वजंुल 

21.  उᱫराषाढा Artocarpus heterophyllus k कटहल 

22.  ᮰वण Calotropis gigantea मदार 

23.  घिन᳧ा Prosopis cineraria शमी 

24.  शतिभषा Anthocephalus cadamba कदंब 

25.  पूवᭅभाᮤपद Mangifera indica L. आम 

    26. उᱫरभाᮤपद Azadirachta indica नीम 

    27. रेवती Madhuca indica मᱟआ 
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 नवᮕह वन᭭पित  

वन᭭पितयᲂ मᱶ अनेक वन᭭पित ऐसी होती ह ैजो िजनके ᮧभाव मᱶ ᮕहᲂ के कुᮧभाव स ेशांित िमलती ह ैकुछ 

मह᭜वपूणᭅ नवᮕह वन᭭पितयां िन᳜ानुसार ह ै:-  

 

  ᮓमाकं न.ं  ᮕह ᭭थानीय िह᭠दी नाम व᭄ैािनक नाम 

1.  सूयᭅ आक कैलोᮝॉिपस  ᮧॉसेरा 

2.  चंᮤ ढाक ᭣यᳯूटया  मोनो᭭पमाᭅ 

3.  मगंल खैर अकेिसया कटेचू 

4.  बधु िचरिचटा एकᳱरै᭠थीज  ए᭭पेरा 

5.  बहृ᭭पित पीपल फाइकस ᳯरलीिजयोसा 

6.  शुᮓ गूलर फाइकस ᭏लोमेरेटा 

7.  शिन छयोकर ᮧोसोिपस िसनरेᳯरया 

8.  राᱟ दबू सायनोडान ड᭍टाइलोन 

9.  केत ु कुश डे᭭ मो᭭टेᳰकया बाइिप᳖ेटा 

 

िन᭬कषᭅ 

भारतीय जनमानस ᮧकृित के ᮧित ᮧेम और स᭥मान का भाव रखता है जैव िविवधता भी हमारा एक 

ᮧाकृितक संसाधन है ।ᮧकृित ᮧेम के साथ-साथ जैव िविवधता ᮧेम उसके सरंᭃण और ᮧबधंन का ही एक 

भाग ह ैऔर हमᱶ हमारे सां᭭कृितक म᭨ूयᲂ कᳱ रᭃा करना परम धमᭅ है  ᮧ᭜येक जीव आ᭜मा ᳰद᳞ आ᭜मा ह ैइस 

भाव स ेहम जैव िविवधता का संरᭃण करᱶग।े 
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फसलᲂ और खा᳒ सरुᭃा पर जलवाय ुपᳯरवतᭅन का ᮧभाव 

 

ᮧवीण शमाᭅ 

शोधाथᱮ 

᭔योित िव᳒ापीठ िवमᱶस यूिनवᳶसᭅटी, जयपुर 

 

 

साराशं (Abstract) 

जलवायु पᳯरवतᭅन आज मानव स᭤यता के सामने सबसे बड़ी चुनौितयᲂ मᱶ स ेएक बनकर उभरा ह।ै बढ़त े

तापमान, अिनयिमत वषाᭅ, सूखा, बाढ़ तथा चरम मौसमी घटनाᲐ का सीधा असर कृिष ᮧणाली पर पड़ 

रहा है। इसके पᳯरणाम᭭वᱨप फसल उ᭜पादन, गुणवᱫा और उपल᭣धता मᱶ कमी आ रही ह,ै िजसस ेखा᳒ 

सुरᭃा पर गंभीर खतरा उ᭜प᳖ हो रहा ह।ै यह शोध पᮢ जलवायु पᳯरवतᭅन के कारणᲂ, फसलᲂ पर उसके 

ᮧभाव, खा᳒ सुरᭃा कᳱ ि᭭थित तथा सभंािवत समाधान के उपायᲂ पर कᱶ ᳰᮤत ह ैजलवायु पᳯरवतᭅन के कारण 

तापमान मᱶ विृ᳍, वषाᭅ के पैटनᭅ मᱶ बदलाव, सूखा, बाढ़ और चरम मौसमी घटनाएँ बढ़ रही ह।ᱹ इनका सीधा 

असर कृिष पर पड़ रहा ह,ै िजसस ेफसल उ᭜पादन और गणुवᱫा दोनᲂ मᱶ कमी आ रही ह।ै पᳯरणाम᭭वᱨप 

खा᳒ उपल᭣धता घट रही ह ैऔर खा᳒ सुरᭃा पर गभंीर खतरा उ᭜प᳖ हो रहा ह।ै भारत जैस ेकृिष ᮧधान 

देश मᱶ यह सम᭭या और भी गंभीर ह।ै इस शोध मᱶ जलवायु पᳯरवतᭅन के कारणᲂ, फसलᲂ पर उसके ᮧभाव, 

खा᳒ सुरᭃा कᳱ ि᭭थित और संभािवत समाधानᲂ पर ᮧकाश डाला गया ह,ै ताᳰक ᳯटकाऊ कृिष प᳍ितयᲂ के 

मा᭟यम से भिव᭬य कᳱ खा᳒ सुरᭃा सुिनि᳟त कᳱ जा सके। 

 

1. पᳯरचय (Introduction) 

कृिष भारत कᳱ अथᭅ᳞ व᭭था कᳱ रीढ़ मानी जाती है, ᭍यᲂᳰक लगभग 60% जनसं᭎या ᮧ᭜यᭃ या अᮧ᭜यᭃ 

ᱨप स े कृिष पर िनभᭅर है। जलवायु पᳯरवतᭅन के ᮧभाव स े कृिष ᭃेᮢ सबस े अिधक ᮧभािवत हो रहा ह।ै 
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तापमान मᱶ विृ᳍, वषाᭅ के पैटनᭅ मᱶ बदलाव और मौसमी अिनि᳟तताᲐ से कृिष उ᭜पादकता घट रही ह।ै 

पᳯरणाम᭭वᱨप खा᳒ उ᭜पादन पर नकारा᭜मक असर पड़ रहा ह ैऔर खा᳒ सरुᭃा खतरे मᱶ पड़ रही ह।ै 

 

2. जलवाय ुपᳯरवतᭅन के कारण (Causes of Climate Change) 

ᮕीनहाउस गैसᲂ मᱶ वृि᳍ः औ᳒ोिगकᳱकरण और जीवा᭫म ᲊधन के अ᭜यिधक उपयोग से वातावरण मᱶ CO₂, 

CH, और जैसी गैसᲂ कᳱ माᮢा बढ़ी ह ै

वनᲂ कᳱ कटाई: वᭃृᲂ कᳱ कटाई से काबᭅन अवशोषण ᭃमता घटती ह।ै 

अिनयंिᮢत औ᳒ोिगक उ᭜सजᭅनः उ᳒ोगᲂ से िनकल ेधुएं और गैसᲂ न ेᮕीनहाउस ᮧभाव को बढ़ाया। 

अ᭜यिधक कृिष रसायनᲂ का ᮧयोगः उवᭅरकᲂ और कᳱटनाशकᲂ के अ᭜यिधक ᮧयोग से नाइᮝस ऑ᭍साइड जैसी 

गसैᲂ का उ᭜सजᭅन होता ह।ै 

 

3. फसलᲂ पर जलवाय ुपᳯरवतᭅन का ᮧभाव (Impact on Crops) 

उ᭜पादन मᱶ कमीः 

उᲬ तापमान से गᱠे,ं धान और मᲥा जैसी ᮧमुख फसलᲂ कᳱ पैदावार मᱶ कमी आती ह।ै सूखे या अिधक वषाᭅ 

से फसलᱶ न᳥ हो जाती ह।ᱹ 

फसल कᳱ गणुवᱫा पर असरः 

तापमान और नमी मᱶ बदलाव से फसल कᳱ पोषण गुणवᱫा घटती ह।ै रोग और कᳱटᲂ का ᮧकोप बढ़ता ह।ै 

फसलᲂ के भौगोिलक िवतरण मᱶ पᳯरवतᭅनः 

कुछ फसलᱶ अब पारंपᳯरक ᭃेᮢᲂ मᱶ उगाना कᳯठन हो गया ह।ै 

ठंड ेᭃेᮢᲂ मᱶ भी कुछ उ᭬णकᳯटबंधीय फसलᱶ पनपने लगी ह।ᱹ 

बआुई और कटाई के समय मᱶ बदलाव: 

मानसून के िवलंब या अ᭜यिधक वषाᭅ के कारण पारंपᳯरक कृिष चᮓ ᮧभािवत होता ह।ै 
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4. खा᳒ सरुᭃा पर ᮧभाव (Impact on Food Security) 

उपल᭣धता मᱶ कमी: 

उ᭜पादन घटने से अनाज, सि᭣ज़यᲂ और दालᲂ कᳱ उपल᭣धता कम होती ह।ै 

पᱟचं मᱶ असमानताः 

कृिष उ᭜पादᲂ के दाम बढ़ने स ेगरीब और िन᳜ आय वगᭅ को पयाᭅ᳙ भोजन नहᱭ िमल पाता। 

खा᳒ गुणवᱫा मᱶ िगरावटः 

पौि᳥क त᭜वᲂ मᱶ कमी से कुपोषण कᳱ सम᭭या बढ़ती ह।ै 

 

5. भारत मᱶ ि᭭थित (Situation in India) 

भारतीय कृिष म᭎ुय ᱨप स ेमानसून पर िनभᭅर ह।ै 

हाल के वषᲄ मᱶ मानसून कᳱ अिनि᳟तता, सूखा और बाढ़ न ेफसल उ᭜पादन को बरुी तरह ᮧभािवत ᳰकया ह।ै 

गᱠे,ं धान, दालᱶ, ितलहन जैसी फसलᲂ कᳱ पैदावार मᱶ िगरावट दजᭅ कᳱ गई ह।ै 

जलवायु पᳯरवतᭅन के कारण पशुपालन और म᭜᭭यपालन पर भी ᮧितकूल असर पड़ा ह।ै 

 

6. समाधान और नीितगत सझुाव (Solutions and Policy Recommendations) 

जलवायु-᭭माटᭅ कृिष तकनीकः सूखा ᮧितरोधी और अिधक उ᭜पादन दनेे वाली फसल ᳰक᭭मᲂ का िवकास। 

माइᮓो-इᳯरगेशन (िᮟप एवं ᳲ᭭ᮧंकलर) तकनीक का ᮧयोग। 

फसल िविवधीकरणः एक ही फसल पर िनभᭅरता घटाकर िविभ᳖ फसलᲂ को अपनाना। पूवाᭅनुमान ᮧणाली 

का िवकासः सटीक मौसम पूवाᭅनुमान से ᳰकसान समय पर िनणᭅय ले सकᱶ गे। 

सरकारी नीितया:ं अनुकूल बीमा योजनाएं, अनुदान और कृिष िव᭭तार सेवाᲐ को सुदढ़ृ बनाना। 

सामदुाियक भागीदारी: ᮕामीण समुदायᲂ को जलवायु अनुकूल कृिष तकनीकᲂ मᱶ ᮧिशिᭃत करना। 
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7. िन᭬कषᭅ (Conclusion) 

जलवायु पᳯरवतᭅन एक विै᳡क चनुौती ह ैिजसका सबस ेᮧ᭜यᭃ और गहरा असर कृिष और खा᳒ सरुᭃा पर 

पड़ता ह।ै भारत जसैे कृिष ᮧधान देश मᱶ यह सम᭭या और भी गंभीर ᱨप ल ेरही ह।ै व᭄ैािनक तकनीक, 

नीितगत सुधार और ᳰकसानᲂ कᳱ जागᱨकता के मा᭟यम से ही इस चुनौती का सामना ᳰकया जा सकता ह।ै 

जलवायु अनुकूल कृिष अपनाकर ही दीघᭅकािलक खा᳒ सरुᭃा सुिनि᳟त कᳱ जा सकती है। 
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1. IPCC (Intergovernmental Panel on Climate Change) Reports 

2. भारत सरकार कृिष मंᮢ ालय कᳱ वाᳶषᭅक ᳯरपोटᭅ 

3. FAO (Food and Agriculture Organization) - Climate Change and Food Security 
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तापमान का जवै िविवधता पर ᮧभाव  : समीᭃा᭜मक अ᭟ययन 

 

डॉ ᮧकाश सोलंकᳱ 

सहायक ᮧा᭟यापक रसायन शाᳫ 

शासकᳱय महािव᳒ालय राऊ  िजला इंदौर म᭟य ᮧदेश 

         

 ᮧ᭭तावना - जैव िविवधता, पृ᭝वी पर पाए जाने वाले सम᭭त जीवᲂ कᳱ िविवधता को दशाᭅती ह।ै यह न 

केवल िविभ᳖ ᮧजाितयᲂ कᳱ उपि᭭थित को इंिगत करती ह,ै बि᭨क उनके पार᭭पᳯरक संबंधᲂ और 

पाᳯरि᭭थितक सतुंलन को भी पᳯरभािषत करती ह।ै वतᭅमान समय मᱶ जलवाय ुपᳯरवतᭅन, िवशेषकर तापमान 

मᱶ वृि᳍, जैव िविवधता पर एक बड़ा खतरा बनकर उभरा है। मानव जिनत गितिविधयᲂ के कारण 

वातावरण मᱶ ᮕीनहाउस गसैᲂ कᳱ विृ᳍ ᱟई ह,ै िजसके पᳯरणाम᭭वᱨप पृ᭝वी का औसत तापमान लगातार 

बढ़ रहा है। 

तापमान वृि᳍ के कारण -  

 औ᳒ोिगकᳱकरण 

 वनᲂ कᳱ कटाई 

 जीवा᭫म ᲊधनᲂ का अ᭜यिधक उपयोग 

 कृिष के परंपरागत तरीकᲂ मᱶ पᳯरवतᭅन 

 

तापमान वृि᳍ का जैव िविवधता पर ᮧभाव - 

  ᮧजाितयᲂ का िवलु᳙  होना ᱨ कई ᮧजाितयाँ जो िवशेष तापमान पर जीिवत रहती ह,ᱹ व ेबढ़ते 

तापमान के कारण िवलु᳙  हो रही ह।ᱹ उदाहरण के िलए, ᮥुवीय भाल ूऔर पᱶगइुन जैस ेजीवᲂ का 

जीवन खतरे मᱶ ह।ै 

  ᮧवास मᱶ विृ᳍ ᱨ जीव तापमान के अनसुार ᭭थान बदलते ह,ᱹ िजसस े एक ᭃेᮢ से दसूरे ᭃेᮢ मᱶ 

ᮧवासन बढ़ता ह ैऔर ᭭थानीय पाᳯरि᭭थितक तंᮢ पर दबाव पड़ता ह।ै 
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  ᮧजनन चᮓ मᱶ बदलाव ᱨ बढ़ते तापमान के कारण जीवᲂ का ᮧजनन समय और ᳞वहार ᮧभािवत 

होता ह,ै िजससे उनकᳱ जनसं᭎या मᱶ िगरावट आती है। 

 पाᳯरि᭭थितक असंतुलन ᱨ जब कुछ ᮧजाितयाँ िवलु᳙  होती ह ᱹ या ᭭थान बदलती ह,ᱹ तो खा᳒ 

᮰ंृखला मᱶ ᳞वधान आता है। इससे स᭥पूणᭅ पाᳯरि᭭थितक तंᮢ  असंतुिलत हो जाता है। 

 

िवशेष उदाहरण -  

िहमालयी ᭃेᮢᱨ यहां के पौधे और जीव-जंतु िवशेष तापमान मᱶ जीिवत रहते ह।ᱹ तापमान मᱶ विृ᳍ के कारण 

बफᭅ  िपघल रही ह ैऔर जीवᲂ के आवास न᳥ हो रह ेह।ᱹ 

कोरल री᭢सᱨ समुᮤ  का तापमान बढ़ने से कोरल ि᭣लᳲचंग हो रही ह,ै िजससे समुᮤ ी जैव िविवधता 

ᮧभािवत हो रही ह।ै 

 

 संभािवत समाधान - 

 हᳯरत ऊजाᭅ ᮲ोतᲂ का उपयोग (सौर ऊजाᭅ, पवन ऊजाᭅ) 

 वनᲂ कᳱ कटाई पर िनयंᮢण 

 पयाᭅवरणीय नीितयᲂ का पालन 

 जैव िविवधता सरंᭃण के िलए जनजागᱨकता 

 विै᳡क पयाᭅवरणीय समझौत ेजैसे पेᳯरस समझौता का पालन 

 

िन᭬कषᭅ - तापमान मᱶ विृ᳍ एक वैि᳡क सम᭭या ह ैिजसका ᮧभाव पृ᭝वी कᳱ जैव िविवधता पर ᮧ᭜यᭃ और 

अᮧ᭜यᭃ ᱨप स ेपड़ रहा ह।ै यᳰद हमन ेसमय रहत ेउपाय नहᱭ ᳰकए, तो अगली पीᳰढ़यᲂ को जैव िविवधता 

कᳱ समृि᳍ का अनुभव नहᱭ हो पाएगा। इस संकट से िनपटन े के िलए वैि᳡क ᭭तर पर सहयोग, नीित 

िनमाᭅण और ᳞िᲦगत िज᭥मदेारी कᳱ आव᭫यकता ह।ै 
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जलवाय ुपᳯरवतᭅन एव ंमानव ᭭वा᭭᭝य  

 

डॉ. ᭭वीटी शमाᭅ ( अितिथ िव᳇ान) 

ᮧधानमंᮢी कॉलेज ऑफ ए᭍सीलᱶस 

शहीद भीमानायक शासकᳱय ᳩातकोᱫर महािव᳒ालय, बड़वानी 

 

साराशं 

भारत मᱶ जलवायु पᳯरवतᭅन एक गंभीर एवं ᳞ापक सम᭭या बन गई है। िजसके ᳇ारा पयाᭅवरण, मानव 

᭭वा᭭थ, जल संसाधन एवं अथᭅ᳞व᭭था ᮧभािवत हो रही ह।ै वतᭅमान मᱶ ᱟए िवकास कायᲃ ने हमारे 

पयाᭅवरण को ᮧितकूल ᱨप स ेᮧभािवत ᳰकया ह।ै िजसका पᳯरणाम ᭭वᱨप आज देष मᱶ होने वाली ᮧाकृितक 

आपदाᲐ मᱶ िनरंतर वृि᳇, मौसम एव ंतापमान पᳯरवतᭅन के ᱨप मᱶ पᳯरलिᭃत होता ह।ै अथाᭅत ्इस सम᭭या 

के ᮧभाव ने मानव जीवन को संकटमय ि᭭थित मᱶ लाकर खड़ा कर ᳰदया ह।ै आज वैि᭬वक ᭭तर पर ᱟए 

अंतᭅरा᳦ीय जलवाय ुसमझौत ेव सतत ्िवकास ल᭯यो के मा᭟यम से इस सम᭭या के िनदान हेतु ᮧयास ᳰकय े

जा रह ेह।ै 

देष को इन पयाᭅवरणीय सम᭭याᲐ से िनपटन ेके िलए िविभ᳖ ᮧयासो जैस े-कानूनो का स᭎ती से पालन, 

उिचत नीित िनमाᭅण के साथ ही िविभ᳖ जागᱨᲦा कायᭅᮓमᲂ के ᳰᮓया᭠वयन कᳱ आव᭬यᲦा है। इसके 

अलावा भारत को अपनी आिथक ᮧणािलयो और बं ुिनयादी ढॉचे के भीतर अनुकूलन करने कᳱ आव᭬यᲦा ह,ै 

िजसस े दषं का समᮕ िवकास हो सके। अतः जलवायु पᳯरवतᭅन स े मनु᭬य और जैविविवधता को सरंिᭃत 

करने के िलए हमे िमलकर ᮧयास करना होगा व इस सम᭭या को बढ़ने से रोकने हतुे सकारा᭜मक ᳰदषा मᱶ 

ᮧयास करने कᳱ आव᭬यᲦा है। ᮧ᭭तुत षोध पᮢ मᱶ जलवायु पᳯरवतᭅन एवं मानव ᭭वा᭭᭝य का अ᭟ययन ᳰकया 

गया ह।ᱹ 

 

ᮧ᭭तावना -    

जलवायु पᳯरवतᭅन का अथᭅ ह ै पृ᭝वी कᳱ जलवायु मᱶ लंब ेसमय तक होने वाला पᳯरवतᭅन जैसे- तापमान मᱶ 

विृ᳇ का होना, वषाᭅ मᱶ असंतलुन, समुᮤ  मᱶ जल ᭭तर का िनरंतर बढ़ना आᳰद। यह पᳯरवतᭅन ᮧाकृितक कारणेां 
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के साथ ही मानव जिनत गितिविधयो के कारण भी हो रहे ह।ै पयाᲈवरण पृ᭝वी पर ᮧाकृितक ᱨप से ᮧा᳙ 

सवᲃᲬ वरदान ह।ᱹ इसी तरह ᮧदषूण ष᭣द का मूल अथᭅ है अपिवᮢता अथाᭅत् ᮧदषूण जो जल, वायु एवं मृदा 

के भौितक, रसायिनक एवं जैिवक गणुᲂ मᱶ अवांिछत पᳯरवतᭅनो को संदᳶभᭅत करता ह।ᱹ तथा पयाᲈवरण को 

ᮧ᭜यᭃ तथा अᮧ᭜यᭃ ᱨप स ेᮧभािवत करन ेवाले कारक ᮧदषूक कहलात ेह,ᱹ जो ᳰक मानव, जीव -जंतुओ 

तथा वन᭭पितयᲂ को इतना ᮧभािवत करते ह ᱹ ᳰक उनका जीवन अ᭭वा᭭᭝यकर, अष᳇ु तथा असुरिᭃत हो 

जाता हᱹ। 

ᮧकृित न ेहम ेवरदान ᭭वᱨप िविभ᳖ ᮧाकृितक ससंाधनो जैसे- जल, भूिम, खिनज एवं वन᭭पितया ँउपल᭣ध 

करवाए ह,ै परंत ु िव᭄ान व तकनीकᳱ युग मᱶ िविभ᳖ िवकासा᭜मक ᮧᳰᮓयाओ जैसे -जनसं᭎या विृ᳇, 

औ᳒ोगीकरण, नगरीकरण तथा आधिुनकᳱकरण न ेइस पयाᲈवरण को पूणᭅतः न᳥ कर ᳰदया ह।ᱹ इसी कारण 

आज पयाᲈवरण म े-बाढ़, सूखा, भूकंप, िबजली िगरना, कम व अिधक वषाᭅ जैसी आपदाओ कᳱ सं᭎या बढ़ती 

जा रही ह।ै इनसे िनपटन ेके िलए िविभ᳖ पयाᲈवरणीय आंदोलन जैसे - िचपको आदंोलन, नमᭅदा बचाओ, 

आंदोलन इ᭜याᳰद ᳰकये गये, िजससे ᳰक ᮧदषूण से मुिᲦ िमल सके। 

जलवायु पᳯरवतᭅन के कारण  एव ंᮧभाव - 

● ᮕीन हाउस गैस का उ᭜सजᭅन - िविभ᳖ गैसां  े जैसे -काबᭅन डाइ ऑ᭍साइड, मैथेन, नाइᮝस 

ऑ᭍साइड,  ᭍लोरो फलारो काबᭅन आᳰद से जलवायु पᳯरवतᭅन होता ह,ै इससे कᱶसर, ᭜वचस रोग जैस े

खतरनाक रोग हो सकते ह।ै 

● जीव᭬मᲂ के जलन ेसे - िविभ᳖ जीव᭬मᲂ जैसे - कोयला, पेᮝोल आᳰद के जलन ेसे जलवाय ुपᳯरवतᭅन 

होता ह ैइसके ᮧभाव स े᭬वसन रोग व ऑखो मᱶ जलन हाती ह।ै 

● औ᳒ोगीकरण - िविभ᳖ उ᳒ोगो से भारी माᮢा मᱶ िनकलने वाल े धुआ ँ व असंषोिधत जल स े

जलवायु पᳯरवतᭅन होता ह ै

● वनᲂ कᳱ कटाई - आज वनो कᳱ अंधाधुध कटाई हो रही ह,ै इसका ᮧभाव जलवायु पर पड़ता ह।ै 

इसके ᮧभाव से वायुमंडल मᱶ ऑ᭍सीजन कᳱ कमी हो सकती ह।ै 
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● वाहनो से होने वाला ᮧदषूण - वाहनो से िनकलन ेवाला धुऑ जलवायु केा ᮧभािवत करता ह।ै यह 

मि᭭त᭬क व ऑखो को ᮧभािवत करता ह।ै 

● कृिष कᳱ आधुिनक प᳇ितयᲂ के ᳇ारा - धान कᳱ खेती से भी मैथेन गैस का िनमाᭅण होता ह,ै जो 

जलवायु पᳯरवतᭅन केा ᮧभािवत करते है। 

● नगरीकरण - नगरो के िवकास व जीवन षैली के पᳯरवतᭅन से जलवायु पᳯरवतᭅन होता है। 

● कचरा ᮧबधंन कᳱ कमी - कचरे से मथैेन गैस का िनमाᭅण होता ह,ै जो जलवायु पᳯरवतᭅन कᳱ ᮧᳰᮓया 

केा तेज करती ह,ै इससे मैथने गैस का िनमाᭅण होता ह,ै जो हािनकारक गैस ह।ै व हमारे ᭭वा᭭᭝य के िलए 

हािनकारक ह।ै 

 जलवायु पᳯरवतᭅन का भिव᭬य पर ᮧभाव -पयाᲈवरण ᮧदषूण से भिव᭬य पर पड़ने वाले ᮧभावो कᳱ क᭨पना 

अ᭜यंत ᱡदय िवदारक ह,ै ᭍योᳰकᮧदषूण मᱶ लगातार वृि᳇ से देष मᱶ ऑ᭍सीजन कᳱ कमी हो सकती ह,ै ओजोन 

परत का िवघटन, ᭏लेि᭬यरो के िवलयन से जल ᮧलय कᳱ संभावनाए तथा ᮧाकृितक आपदाᲐ जैसे- भूकंप , 

बाढ़, पहाड़ो कᳱ चटटानो का सरकना, साइ᭍लोन इ᭜याᳰद मᱶ विृ᳇ से पृ᭝वी कᳱ संरचना, भौगोिलक ि᭭थित 

मᱶ पᳯरवतᭅन एवं जन -जीवन पर भी संकट आ सकता ह।ै 

विै᭬वक ᭭तर पर ᳰकए गए ᮧयास - 

▪ 1997 मᱶ ᭍योटो ᮧोटोकाल मᱶ वातावरण मᱶ उ᭜प᳖ हािनकारक गैसो के उ᭜सजᭅन को कम करन ेके ᮧयास 

ᳰकए गए। 

▪ माि᭠टयल ᮧोटोकोल मे ओजोन परत के िवघटन केा बचाने के िलए िविभ᳖ देषो को सि᭥मिलत ᱨप स े

ᮧयास करने कᳱ सलाह दी ह।ै 

▪ पेᳯरस एᮕीमᱶट मᱶ वैि᭬वक तापमान को 2 िडᮕी से᭠टीᮕेट से अिधक न बढ़ने देने कᳱ चेतावनी को ᭐यान मᱶ 

रखकर िव᭬व ᭭तर पर ᮧयास ᳰकये जा रह ेह।ै  
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▪ 1991 ᭏लोबल इनपायᭅमᱶट फेिसिलटी के ᳇ारा भी जलवायु पᳯरवतᭅन, ओजोन के िवघटन स ेहोने वाली 

सम᭭याओ के िनदान हते ुᮧयास ᳰकए गए।    

भारत ने जलवाय ुपᳯरवतᭅन का रोकन के िलए NAPCC 2008 (Nationa Action plan for climate 

change)बनाया व इस ए᭍शन  ᭡लॉन के अंतᭅगत िविभ᳖ ᮧयास ᳰकये गये। व िविभ᳖ िमषन जैस े- नेषनल 

जल िमषन, नषेनल सौलर िमषन, नेषनल िमषन फॉर इ᭠ह᭠ेस एनजᱮ इᳰफिषय᭠सी, नेषनल ᮕीन इंिडया 

िमषन आᳰद के ᳇ारा जलवायु पᳯरवतᭅन को कम करने के िलए िविभ᳖ ᮧयास ᳰकये जा रह ेह।ै वषᭅ 2015 मᱶ 

भारत व ᮨांस के सहयोग से इंटरनेषनल सोलर एलायंस बनाया गया।  

जलवायु पᳯरवतᭅन के िलए उᲯवला योजना िजसमे वायु ᮧदषूण को िनयंिᮢत करने के िलए मिहलाओ को 

एल पी जी िसलᱶडर िवतᳯरत ᳰकये गय,े फेम योजना िजसमे ई वाहनो का उपयोग करने पर जोर ᳰदया गया। 

᭭व᭒छ भारत िमषन का म᭎ुय उददे᭬ य गॉव को ᭭व᭒छ बनाकर उ᭠ह ेᮧो᭜सािहत ᳰकया जाता ह।ै 

चुनौितयॉए - जलवायु को सुरिᭃत करने के िलए िवᱫ कᳱ कमी एक सम᭭या ह ैव लोगो मᱶ जागᱨᲦा का 

अभाव ह।ै 

िन᭬कषᭅ - ᮧाचीन काल से ही भारत मᱶ नᳰदयᲂ को माता का दजाᭅ ᳰदया गया है, भारत कᳱ भूिम को धरती 

मॉ कहा जाता ह ैतथा िविभ᳖ वᭃृो कᳱ पूजा कᳱ जाती ह ैपरंतु आज के व᭄ैािनक युग मᱶ इ᭠ही ᮧाकृितक 

पयाᭅवरण केा ᮧदिूषत ᳰकया जा रहा ह।ै इनके संरᭃण हतुे शासन ᳇ारा करोड़ो ᱨपये खचᭅ ᳰकये जाते ह,ᱹ 

इसके बावजूद भी ᮧदषूण कᳱ ि᭭थित यथावत् बनी ᱟई ह।ᱹ अतः िन᭬कषᲈ के ᱨप मᱶ कहा जा सकता ह ै ᳰक 

पयाᲈवरण को ᮧदिूषत करने मᱶ मानव ही िज᭥मदेार ह।ᱹ य ेᮧदिूषत पयाᲈवरण मानव ᭭वा᭭᭝य को नकारा᭜मक 

ᱨप स ेᮧभािवत कर रहा है। जलवायु पᳯरवतᭅन के अिधकांष कारण मानव िनᳶमᭅत ह।ै इसको रोकना हमारी 

ᮧाथिमᲦा होनी चािहए। यᳰद हमने समय रहते अपनी जीवनषैली और िवकास मॉडल मᱶ पᳯरवतᭅन नही 

ᳰकया तो इसका ᮧभाव भिव᭬य कᳱ पीढ़ीयो के िलए िवनाषकारी हो सकता है। अतः समाज के हर ᳞िᲦ को 

सामूिहक ᱨप से ᮧयास करन ेहोगे। 

सुझाव - 
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1. देश के सभी नागᳯरको ᳇ारा अिधक से अिधक सावᭅजिनक पᳯरवहन के साधनो का ᮧयोग करके ᮧदषूण 

कᳱ सम᭭या को कम कर सकते ह।ै 

2. नवीनीकरण उजाᭅ जैस े-सौर एवं पवन उजाᭅ के उपकरणो के ᮧयोग करना। 

3.कारखानᲂ के अपिष᳥ पदाथᲃ एवं गैस का उिचत ᮧबंधन कर तथा केिमकल का कम ᮧयोग करके जलवायु 

पᳯरवतᭅन को िनयंिᮢत कर सकते ह।ै 

4.᭡लाि᭭टक व पटाखो के उपयोग को पूणᭅतः ᮧितबिंधत करना तथा कचरे का पुनᭅचᮓण करना। 

5.वनो कᳱ कटाई को रोक कर अिधक से अिधक वᭃृारोपण करके तापमान को कम कर सकते है। 

6.पयाᲈवरणीय िषᭃा देकर ᮧदषूण कᳱ सम᭭याᲐ के ᮧित लोगो को जागᱨक करना। तथा पयाᲈवरणीय 

कानूनोको कठोरता स ेलाग ूकरना। 

7. पटाखो के उपयोग को पूणᭅतः ᮧितबंिधत करना चािहए । 

संदभᲈ सूची –  

 डॉ.ᳲसंह सािव᭠ᮤ ‘पयाᲈवरण भूगोल’, वसु᭠धरा ᮧकाषन, गोरखपुर। 

 डॉ. जोषी र᳀, ‘पयाᲈवरण अ᭟ययन’, सािह᭜य भवन पि᭣लकेषन आगरा। 

 यादव रामजी, ‘पयाᲈवरण िषᭃा’, अजुᭅन पि᭣लᳲशंग हाउस, नई ᳰद᭨ली। 

 डॉ.गु᳙ ा सुमन,‘पयाᲈवरण एव ंमानव जीवन’ लोकिᮧय िव᭄ान सीरीज। 
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dk çHkko

M‚- dhfrZ Hkkj}kt

lgk;d çk/;kid bfrgkl

'kkldh; egkfo|ky;  ukeyh                   

ekuo lH;rk dh igpku mldh ,sfrgkfld fojklr ls gksrh gS pkgs og LFkkiR; Lekjd gksa] 
iqjkrkfRod LFky] lkaL—frd ijaijk,¡ ;k çkphu dyk ds :i  esa  ;s fojklrsa u dsoy gekjs vrhr dh 
xokgh nsrh gSa] cfYd lekt dh igpku] ewY;ksa vkSj fodkl ;k=k dks Hkh n'kkZrh gSa1 ijarq vkt 
tyok;q ifjorZu vkSj tSo fofo/krk esa gks jgs rhoz cnyko bu ,sfrgkfld /kjksgjksa ds vfLrRo ds 
fy, xaHkhj pqukSrh cu x, gSaA ekuo lH;rk dk fodkl lnSo ç—fr vkSj i;kZoj.k ds lkFk xgjs 
laca/k esa jgk gSA gekjh ,sfrgkfld fojklr pkgs og çkphu LFkkiR;] fdys] ewfrZ;k¡] iqjkrkfRod LFky 
;k lkaL—frd ijaijk,¡ gksa  ekuo vkSj ç—fr ds bl lkeatL; dk thoar çek.k gSa fdarq vkt ds 
le; esa ;g fojklr xaHkhj ladV dk lkeuk dj jgh gS bldk çeq[k dkj.k gS tyok;q ifjorZu vkSj 
tSo fofo/krk esa fujarj gks jgh dehA

tyok;q ifjorZu ds ifj.kkeLo:i rkieku esa of̀)] vfu;fer o"kkZ] leqæ Lrj esa c<+ksrjh] vEyh; 
o"kkZ] ck<+ rFkk lw[ks tSlh ?kVuk,¡ c<+ jgh gSa, ;s lHkh fLFkfr;k¡ ,sfrgkfld bekjrksa vkSj lkaL—frd 
/kjksgjksa ds HkkSfrd rFkk jklk;fud {kj.k dk dkj.k cu jgh gSa mnkgj.k ds fy,] rktegy dh 
laxejej lrg ij çnw"k.k vkSj ueh ds dkj.k ihyk iM+uk] rVh; eafnjksa ij leqæh ygjksa dk dVko] 
rFkk jsfxLrkuhdj.k ls çkphu LFkyksa dk u"V gksuk bl ckr ds çek.k gSa fd tyok;q ifjorZu gekjs 

vrhr dh /kjksgjksa dks çHkkfor dj jgk gS,blds lkFk gh] tSo fofo/krk esa ºzkl Hkh ,sfrgkfld 
fojklr ds fy, [krjk curk tk jgk gSA ouLifr;ksa] if{k;ksa vkSj lw{e thoksa esa gks jgs ifjorZuksa ls 
Lekjdksa dh lajpuk,¡ {kfrxzLr gks jgh gSa rFkk muds vkl&ikl dk ikfjfLFkfrd larqyu fcxM+ jgk 
gS bl çdkj] tyok;q ifjorZu vkSj tSo fofo/krk esa deh gekjh ,sfrgkfld fojklr dks /khjs&/khjs 
{kh.k dj jgh g S 2 ;g dsoy i;kZoj.kh; ;k HkkSfrd gkfu ugha gS] cfYd ;g gekjh laL—fr] igpku 
vkSj bfrgkl ds vfLrRo ij Hkh xgjk çHkko Mky jgh gS vr% vko';drk gS fd ge i;kZoj.k laj{k.k 
vkSj lkaL—frd /kjksgjksa ds laj{k.k dks ,d lkFk tksM+dj vkxs c<+sa] rkfd gekjh fojklr vkus okyh 
ihf<+;ksa ds fy, lqjf{kr jg ldsA                                   

tyok;q ifjorZu ds ifj.kkeLo:i rkieku esa o`f)] o"kkZ ds iSVuZ esa cnyko] leqæ&Lrj esa òf)] vkSj 

pje ekSle dh ?kVukvksa esa c<+ksrjh ns[kh tk jgh gS, bu lcdk lh/kk vkSj vçR;{k çHkko ,sfrgkfld 
/kjksgjksa ij iM+ jgk gSA 
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 c<+rk rkieku vkSj ueh dk vlarqyu çkphu bekjrksa ds iRFkjksa] ydM+h vkSj /kkrq ij jklk;fud 

fØ;k,¡ mRiUu djrk gS] ftlls mudk {kj.k rsth ls gksrk gS,3 mnkgj.k ds fy,] rktegy ds 
laxejej ij vEyh; o"kkZ dk nq"çHkko Li"V ns[kk tk ldrk gSA  

    

leqæ rV ds ikl fLFkr ,sfrgkfld LFkyksa tSls- dks.kkdZ dk lw;Z eafnj ;k ;wusLdks }kjk lwphc) 
rVh; Lekjd [kkjs ikuh dh c<+rh ueh vkSj dVko ls [krjs esa gSaA  

'kq"d {ks=ksa esa c<+rs rkieku ds dkj.k jsr dk QSyko iqjkrkfRod LFkyksa dks <d jgk gS] ftlls mudk 

laj{k.k dfBu gks x;k gSA ekSle vkSj vkink,¡ ,rwQku] Hkwdai] vkSj ck<+ tSlh ?kVuk,¡ ,sfrgkfld 
Lekjdksa dh HkkSfrd lajpuk dks u"V dj nsrh gSa mnkgj.kLo:i] usiky ds dkBekaMw esa vk, Hkwdai us 
dbZ çkphu eafnjksa dks xaHkhj {kfr igqapkbZA 

,sfrgkfld fojklr dsoy LFkkiR; /kjksgjksa rd lhfer ugha gS] cfYd blesa os lkaL—frd ijaijk,¡] 
thou&'kSyh] vkSj çk—frd ikfjfLFkfrd ra= Hkh 'kkfey gSa ftuls ekuo lH;rk fodflr gqbZA tSo 
fofo/krk bl lkaL—frd vkSj ikjaifjd fojklr dh uhao jgh gSA lkaL—frd ijaijk,¡ vkSj LFkkuh; tSo 
lalk/ku vusd ijaijk,¡] tSls yksd fpfdRlk] ifo= miou] iwtk esa ç;qä ouLifr;k¡] tSo fofo/krk ls 
tqM+h jgh gSa tc tSo fofo/krk ?kVrh gS] rks ;s ijaijk,¡ Hkh yqIr gksrh tkrh gSaA4 

i;kZoj.kh; vlarqyu vkSj LFky ifjorZu ouLifr vkSj i'kq çtkfr;ksa ds foyqIr gksus ls i;kZoj.kh; 
larqyu fcxM+rk gS] ftlls ,sfrgkfld LFkyksa ds vkl&ikl dh çk—frd lajpuk esa ifjorZu vkrk gS  
;g muds laj{k.k dks çHkkfor djrk gSA5 

LFkkuh; ikfjfLFkfrdh vkSj /kjksgj laj{k.k tSo fofo/krk dk laj{k.k u dsoy i;kZoj.kh; –f"V ls 
cfYd lkaL—frd –f"V ls Hkh egRoiw.kZ gS] D;ksafd ;g fojklr LFkyksa dh ewy ikfjfLFkfrdh dks fLFkj 
cuk, j[krk gSA 

,sfrgkfld fojklr dk laj{k.k ,d vR;ar tfVy vkSj cgqvk;keh çfØ;k gS] ftlesa u dsoy LFkkiR; 
vkSj lkaL—frd igyw 'kkfey gSa] cfYd çk—frd] i;kZoj.kh; vkSj lkekftd rRo Hkh xgjkbZ ls tqM+s 
gq, gSaA tyok;q ifjorZu vkSj tSo fofo/krk esa yxkrkj gks jgs ifjorZuksa us bu /kjksgjksa ds laj{k.k ds 

lkeus vusd ubZ pqukSfr;k¡ gSa,rduhdksa esa lq/kkj i;kZoj.kh; vuqdwy jklk;fud inkFkksaZ vkSj 

tyok;q&laosnu'khy, okLrqf'kYi, rduhdksa dk mi;ksx fd;k tkuk pkfg,A tkx:drk vkSj leqnk; 
dh Hkkxhnkjh LFkkuh; leqnk;ksa dks fojklr laj{k.k vkSj tSo fofo/krk cpkus ds fy, çsfjr djuk 
vko';d gSA lrr i;ZVu uhfr i;ZVu ls gksus okys i;kZoj.kh; ncko dks de djus gsrq 
bdks&Vwfjt~e vkSj xzhu gsfjVst dh vo/kkj.kk viukbZ tkuh pkfg,A oSKkfud fuxjkuh mixzg MsVk] 
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tyok;q e‚Mfyax] vkSj i;kZoj.kh; ijh{k.kksa }kjk fojklr LFkyksa dh fLFkfr dh fujarj fuxjkuh t:jh 
gSA  
lhfer lalk/ku vkSj vi;kZIr çca/ku Hkkjr tSls fo'kky ns'k esa gtkjksa ,sfrgkfld Lekjd gSa] ysfdu 
muds j[k&j[kko ds fy, vko';d lalk/ku] çf'kf{kr dehZ vkSj rduhdh lk/ku lhfer gSa dbZ NksVs 
vkSj xzkeh.k {ks=ksa ds Lekjd misf{kr gSaA6 laj{k.k uhfr;k¡ vDlj cM+s vkSj çfl) LFkyksa rd lhfer 
jg tkrh gSaA 

 

rsth ls c<+rs 'kgjhdj.k] vkS|ksfxdj.k vkSj i;ZVd xfrfof/k;ksa ds dkj.k ,sfrgkfld LFkyksa ij 
çnw"k.k vkSj lajpukRed ncko c<+ jgk gSA okguksa dk /kqvk¡] vkS|ksfxd xSlsa vkSj /ofu çnw"k.k Lekjdksa 
dh lajpuk vkSj lkSan;Z dks çHkkfor djrs gSa vR;f/kd i;ZVu ls dwM+k&djdV] IykfLVd vkSj ekuoh; 
xfrfof/k;k¡ Lekjdksa dh lrg dks uqdlku igq¡pkrh gSaA  

LFkkuh; leqnk;ksa dks vDlj ;g ,glkl ugha gksrk fd mudh lkaL—frd igpku mUgha /kjksgjksa ls 
tqM+h gSA tu lgHkkfxrk dh deh ds dkj.k dbZ ckj laj{k.k ;kstuk,¡ dsoy Þljdkjh ifj;kstuk,¡ß 
cudj jg tkrh gSaA 

/kjksgj laj{k.k esa ,slh jklk;fud vkSj HkkSfrd rduhdksa dk mi;ksx fd;k tkuk pkfg, tks i;kZoj.k 
dks gkfu u igq¡pk,¡A ueh fu;a=.k] rkieku larqyu vkSj çnw"k.k çfrjks/kd dksfVax tSls mik; viuk, 
tkus pkfg, mnkgj.k ds rkSj ij] Þck;ks&,atkbElß vk/kkfjr lQkbZ rduhdsa vc laxejej vkSj iRFkj 
dh lrgksa ds fy, mi;ksxh fl) gks jgh gSaA7

lHkh laj{k.k ifj;kstukvksa esa tyok;q tksf[ke ewY;kadu dks 'kkfey fd;k tkuk pkfg,A ljdkj vkSj 

laLFkk,¡ ¼tSls-a , ,l vkbZ,;wusLdks½ को संयुᲦ ᱨप :i ls ÞDykbesV&jsflfy,aV gsfjVst eSustesaV Iykuß 
rS;kj djus pkfg,A 

,sfrgkfld LFkyksa ds vklikl dh ouLifr vkSj ikfjfLFkfrd ra= dks iquthZfor fd;k tk,, LFkkuh; 
çtkfr;ksa ds isM+&ikS/ks yxk, tk,¡ rkfd i;kZoj.kh; larqyu cgky gks ldsA xzhu cQj tksuß uhfr 
viukbZ tk, ftlls çnw"k.k vkSj /ofu ls fojklr LFky lqjf{kr jgsaA 

LFkkuh; yksxksa dks fojklr laj{k.k dh çfØ;k esa 'kkfey fd;k tk,A ikjaifjd Kku vkSj lkaL—frd 
çFkkvksa dks laj{k.k uhfr dk fgLlk cuk;k tk,A Ldwyksa vkSj d‚ystksa esa ÞgsfjVst ,tqds'kuß dk;ZØe 
pykdj ;qokvksa dks tkx:d fd;k tk,A8                                                             
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fu"d"kZ 

tyok;q ifjorZu vkSj tSo fofo/krk esa gks jgs rhoz cnyko u dsoy çk—frd larqyu dks çHkkfor dj 
jgs gSa] cfYd ekuo lH;rk dh ,sfrgkfld vkSj lkaL—frd fojklr ds vfLrRo dks Hkh xgjkbZ ls 
pqukSrh ns jgs gSaA rkieku esa o`f)] leqæ&Lrj dk c<+uk] ck<+] lw[kk vkSj pje ekSle dh ?kVuk,¡ 
gekjs çkphu iqjkrkfRod LFkyksa vkSj lkaL—frd ijaijkvksa dks {kfr igq¡pk jgh gSa ogha] tSo fofo/krk dk 
ºzkl mu ikfjfLFkfrd ra=ksa dks detksj dj jgk gS] ftu ij gekjh lkaL—frd igpku fVdh gS vr% 
;g le; dh ek¡x gS fd ge fojklr laj{k.k dks dsoy LFkkiR; ;k iqjkrRo rd lhfer u j[ksa] 
cfYd mls tyok;q ifjorZu vkSj i;kZoj.kh; uhfr;ksa ls tksM+saA lrr fodkl] gfjr çkS|ksfxdh] vkSj 
LFkkuh; leqnk;ksa dh Hkkxhnkjh ds ek/;e ls gh ge viuh ,sfrgkfld /kjksgjksa dks lqjf{kr j[k ldrs 
gSaA D;ksafd gekjh fojklr dsoy vrhr dh Lef̀r ugha] cfYd Hkfo"; ds fy, igpku vkSj çsj.kk dk 
lzksr Hkh 

  

 

1] xqIrk],l- ds- ]tyok;q ifjorZu vkSj i;kZoj.kh; ladV- ]ubZ fnYyh, vo/k ifCyds'ku- ¼2018½-

2- 'kekZ] ehuk-] tyok;q ifjorZu vkSj Hkkjrh;, iqjkrkfRod] /kjksgjsa- t;iqj, jktLFkku               
fo'ofo|ky;  çdk'ku-, ¼2020½-   

3-feJk] vkj- ih- ]Hkkjr dh lkaL—frd fojklr vkSj mldk laj{k.k-, okjk.klh Hkkjrh çdk'ku-, 
¼2016½- 

4-flag] vkj- ,u-, tSo fofo/krk vkSj lkaL—frd fojklr dk laca/k, ubZ fnYyh us'kuy cqd VªLV, 
¼2019½- 

5-ikaMs] ,l- ,i;kZoj.k v/;;u vkSj ikfjfLFkfrdh-, y[kuÅ, fo'ofo|ky; çdk'ku’¼2017½- 

6- oekZ] vfuy--, lkaL—frd fojklr dk laj{k.k vkSj lrr fodkl-,fnYyh d‚Le‚l ifCyf'kax gkml, 
¼2015½ 

7-Hkkjrh; iqjkrRo losZ{k.k,- Hkkjrh; /kjksgj laj{k.k fjiksVZ, ubZ fnYyh laL—fr ea=ky;] Hkkjr  
ljdkj- ¼2020½- 

8- flag] fdj.k ,tyok;q ifjorZu] tSo fofo/krk vkSj ekuo lH;rk- Hkksiky, e/; çns'k fgUnh xzaFk 
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Abstract 

The Satpura Range in Madhya Pradesh forms a pivotal ecological landscape in central India, 
incorporating the Satpura Tiger Reserve (STR) and the Pachmarhi Biosphere Reserve (PBR). 
This paper synthesizes current knowledge on the region’s biogeographic role, biodiversity, 
watershed services, and conservation challenges. It further integrates an empirical case— 
recent assessments of ungulate response to voluntary village relocation—and presents a 
transparent sampling framework for future field work. Main threats include unsustainable 
extraction of non-timber forest products (NTFP), invasive plant species (notably Lantana 
camara), habitat fragmentation and climate change. We conclude with policy-relevant 
recommendations emphasizing scientifically prioritized relocation, habitat management of 
vacated lands, community-centred livelihood alternatives, invasive-species control, and long- 
term monitoring to secure the ecological integrity of this central Indian highland. 

Keywords: Satpura, Pachmarhi, Satpura Tiger Reserve, biodiversity, village relocation, 
Lantana, watershed, conservation 

 

 

Introduction 

The Satpura Range, a discontinuous mountain chain running roughly parallel to the Vindhya 

Range, is one of central India’s defining physiographic and ecological features. The portion 

that lies within Madhya Pradesh—the Satpura-Maikal complex—supports a mosaic of dry 

and moist deciduous forests, locally unique assemblages of flora (including the westernmost 

occurrences of Shorea robusta), and a rich complement of fauna including apex predators and 

a diverse prey base. The landscape houses key conservation units: Satpura National Park, 

Bori and Pachmarhi Wildlife Sanctuaries, and is the core of the Pachmarhi Biosphere Reserve 

(PBR) and Satpura Tiger Reserve (STR). Protection of this landscape is vital not only for 
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species conservation but also for hydrological services that influence multiple major river 

basins (e.g., Narmada, Tapti, and feeder catchments toward the Godavari and Mahanadi). 

This paper pursues three aims. First, it synthesizes the contemporary ecological and 

biogeographic significance of the Satpura region using recent and foundational sources. 

Second, it examines conservation outcomes associated with voluntary village relocation—an 

active management intervention in STR—drawing on newly published empirical work and 

illustrating how field sampling can be structured to produce robust ecological inference. 

Third, it evaluates ongoing threats and proposes an integrated suite of evidence-based 

conservation strategies appropriate to the Satpura context. 

 

Physical and Biogeographic Context 

Geography, Geology and Topography 

The Satpura Range is characterized by rugged relief—ridgelines, plateaus and steep gorges— 

underlain by metamorphic rocks (schists, granites and quartzites) with localized basalt cover. 

Within the Satpura–Pachmarhi zone, altitudes vary substantially, reaching local highs such as 

Dhupgarh (~1,350 m). This topographic heterogeneity generates considerable microclimatic 

variation and supports distinct vegetation zones across elevation bands. The biosphere 

reserve’s protected mosaic spans the Satpura National Park core and wider buffer areas of 

Bori and Pachmarhi sanctuaries (Pachmarhi Biosphere Reserve, n.d.). 

Watershed Function 

Satpura’s forested hills act as a hydrological backbone for central India. The range forms a 

divide influencing flows toward both the Arabian Sea (via Narmada and Tapti) and eastward 

catchments feeding the Godavari and Mahanadi systems. Forest cover in the Satpura 

therefore contributes to base-flow maintenance, reduction of soil erosion and regulation of 

seasonal runoff—services that sustain downstream human and ecological systems. 

Conservation of forest cover in headwater zones is therefore critical for regional water 

security (Pachmarhi Biosphere Reserve, n.d.). 

Biogeographic Bridge and Floristic Interest 

The Satpura region functions as a transition zone between western and eastern peninsular 

forest types. It also contains flora with affinities to both Himalayan and peninsular Western 
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Ghats lineages, making it a biogeographic intersection that supports taxa with differing 

historical origins. Classical floristic surveys and reserve floras document a high diversity of 

bryophytes, pteridophytes and angiosperms, and note relictual or range-edge populations of 

economically and ecologically important species (e.g., teak and sal) (Botanical Survey of 

India; Pachmarhi flora). 

1. Biodiversity and Ecosystem Wealth 

1.1 Vegetation and Plant Diversity 

Satpura’s vegetation ranges from tropical dry deciduous to moist deciduous forests with local 

sub-tropical hill forest pockets. Teak (Tectona grandis) tends to dominate many ridges and 

plateau tops, whereas Shorea robusta persists in moister, sheltered valleys. Regional floras 

and inventories report over a thousand plant species within the PBR/STR complex, including 

numerous medicinal taxa and several rare pteridophytes and bryophytes. Such diversity 

highlights the region’s role as a living repository of genetic and utilitarian plant resources 

(Botanical Survey of India; Patil, 2009). 

Vegetation monitoring framework (recommended): stratified sampling across elevation 

bands (e.g., 300–600 m; 600–1,000 m; >1,000 m), using permanent plots (0.25 ha) to record 

tree species, DBH, height and sapling recruitment. Metrics such as Shannon diversity, species 

evenness and regeneration ratios (sapling:adult) provide a repeatable basis for detecting long- 

term trends. 

1.2 Faunal Assemblage 

STR and PBR support a broad faunal spectrum: large mammals (tiger, leopard, gaur, sambar, 

chital, sloth bear, dhole), a rich avifauna (several hundred species), reptiles and diverse small 

vertebrates. Reserve statistics and departmental e-brochures list 52 mammal species and ~300 

bird species, emphasizing the region’s faunal richness (Satpura Tiger Reserve; Madhya 

Pradesh Forest Department). 

Understanding population trends across this fauna requires integrated monitoring: systematic 

camera trapping for large carnivores and ungulates, point counts for birds, transects and 

pitfall/pit-trap arrays for herpetofauna and small mammals, and targeted surveys for bat and 

insect diversity. These approaches allow occupancy modelling, relative abundance indices 

and inference on habitat associations. 
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2. Conservation Interventions and Empirical Evidence 

2.1 Village Relocation as a Management Intervention 

Voluntary relocation of settlements away from strict protected-area core zones has been a 

notable management strategy in STR. The STR authority reports that relocation of 38 villages 

released approximately 8,450.8 ha of habitat and that over 3,243 families had been relocated 

up to 2016, with claims of improved living conditions for many resettled households (Satpura 

Tiger Reserve, n.d.; CAMPA report). These relocations are presented as enabling contiguous 

habitat restoration in the reserve core and buffer areas. 

2.2 Recent Empirical Assessment of Ungulate Response 

A recent, peer-reviewed study examined how ungulate habitat use in STR changed following 

village relocations. Using dung-accumulation rates as an index of habitat use for five 

ungulate species (sambar, chital, gaur, nilgai, wild pig), the study found that time since 

relocation was positively associated with increases in habitat use by several ungulates 

(notably sambar and gaur), while wild pig showed a decline—potentially reflecting loss of 

anthropogenic food subsidies (Rao et al., 2025). Moreover, use intensity decreased with 

distance from relocated-site edges, indicating that animals preferentially utilize newly 

vacated, often early successional or open habitats near former settlement areas. This evidence 

suggests that carefully planned relocation, combined with active habitat management of 

vacated lands, can enhance prey availability and thereby contribute to predator conservation. 

3. Threats to the Satpura Landscape 

3.1 Unsustainable Resource Extraction 

Extraction of NTFPs (e.g., fruits and seeds of Phyllanthus emblica and Madhuca indica), 

fuelwood collection and grazing pressure in buffer and fringe zones compromise regeneration 

dynamics and create long-term demographic instability for commercially valuable species. 

Where harvest removes reproductive structures (fruits/seeds), natural recruitment may be 

suppressed, affecting both plant population viability and the animals that depend on those 

plants. 
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3.2 Invasive Species: Lantana camara 

Lantana camara is a pervasive invasive shrub across much of India’s forested landscapes, 

including central Indian reserves. Multiple studies and syntheses report that Lantana changes 

understorey composition, suppresses native regeneration, and converts closed forest to 

scrubland—reducing habitat quality for many forest-dependent species (Choksi et al., 2023; 

Mongabay reporting). In the Satpura context, invasion control is therefore a conservation 

priority to restore native understorey and enable forest succession. 

3.3 Fragmentation, Edges and Infrastructure 

Roads, micro-development inside buffer zones, and expanding human footprints fragment 

habitat and create edge effects (altered microclimate, human-wildlife conflict risk). Such 

fragmentation can limit movement of wide-ranging species, impede gene flow and 

concentrate pressures in remnant patches. 

3.4 Climate Change 

Projected shifts in regional temperature and precipitation regimes are likely to affect 

phenology, water availability, and species distributions. Climate variability can exacerbate 

stress on moisture-sensitive taxa (e.g., Sal populations) and freshwater ecosystems, with 

knock-on effects for community composition and ecosystem services. 

 

4. Recommendations: A Science-Led, Rights-Sensitive Path Forward 

To secure Satpura’s long-term ecological function and biodiversity, we propose a set of 

integrated actions drawing on empirical evidence and conservation best practice: 

1. Science-guided, prioritized relocation: Apply transparent, multi-criteria prioritization 

(ecological gain × social cost) when planning relocations. Relocation should be voluntary, 

rights-based, and accompanied by credible livelihoods and social infrastructure at 

resettlement sites (National CAMPA review; STR reports). 

2. Active management of vacated lands: Convert vacated village sites into managed 

grasslands/pastures and restore native vegetation to maximize prey production and prevent 

woody invasion. Where grassland is ecologically appropriate, maintain it through rotational 

mowing or controlled burns (with strict ecological oversight). 
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3. Invasive species control: Implement systematic removal programs for Lantana and other 

invasives, combined with native species planting and long-term monitoring to prevent 

reinvasion. Prioritize early detection in disturbed patches and riparian corridors. 

4. Sustainable NTFP protocols and livelihoods: Co-develop community-based sustainable-

harvest rules, promote agroforestry or off-reserve cultivation of high- value medicinal plants, 

and support alternative income streams (e.g., community- managed eco-tourism, value-added 

processing). 

5. Hydrological and climate resilience measures: Protect and restore riparian buffers, 

maintain forest connectivity to allow altitudinal and range shifts, and identify climate refugia 

for strictly moisture-dependent taxa. 

6. Long-term monitoring and inclusive governance: Institutionalize permanent ecological 

monitoring (vegetation plots, camera trap networks, hydrological gauges) and embed local 

communities and civil society in decision-making bodies such as eco-development 

committees. 

5. Methodological Appendix: Illustrative Field Sampling Protocols 

The following protocols are offered as a pragmatic template for researchers and reserve 

managers seeking to replicate robust ecological assessment in the Satpura context. 

Vegetation sampling: 0.25-ha permanent plots stratified by elevation; record all trees ≥10 

cm DBH, sapling density in subplots, canopy cover and invasive cover percentage. Compute 

species richness, Shannon diversity, and regeneration ratios per species. 

Ungulate habitat use: Dung-accumulation surveys along standardized transects (e.g., 100 m 

× 3 m belts), repeated seasonally. Calibration of dung decay rates required to convert counts 

to relative use indices. 

Camera traps: Systematic grid with ~2 km spacing, operational for 60–90 days; compute 

detection rates (independent captures per 100 trap-nights), occupancy models and relative 

abundance indices. 

Birds: Point counts (10 min) at dawn, repeated across seasons and habitat types; produce 

species lists, detectability-adjusted abundance estimates where possible. 
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Invasive species mapping: High-resolution GPS mapping from ground surveys and 

supplemented with remote sensing to quantify extent and rate of spread. These methods align 

with those used in recent ungulate response studies and provide repeatability for longitudinal 

assessments (Rao et al., 2025). 

6. Conclusion 

The Satpura landscape of Madhya Pradesh is simultaneously a biodiversity stronghold, a 

hydrological linchpin and a biogeographic crossroads. Empirical evidence from the reserve 

supports the proposition that voluntary village relocation—when implemented with scientific 

oversight and accompanied by habitat restoration—can improve habitat use by key prey 

species and thereby strengthen conditions for apex predators. Yet relocation is not a panacea: 

it must be embedded within a socially just framework and accompanied by active landscape 

management, invasive control, sustainable resource governance and climate preparedness. 

Securing the Satpura region for future generations will require long-term investment in 

monitoring, community partnerships, and adaptive governance that explicitly links ecological 

outcomes to human rights and livelihoods. In practice, this means continuing scientifically 

prioritized relocation where justified, restoring and managing vacated lands for biodiversity 

benefits, and ensuring that relocated communities thrive socially and economically. These 

combined actions offer the best pathway to conserve the “Queen of Satpura” while respecting 

human dignity and local knowledge. 
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