
BDwbU- 16 

Dw™¢` cwi‡ek (Plant Environment) 

f‚wgKv 
cwi‡e‡ki ms‡M Lvc LvIqv‡bv I †eu‡P _vKvi Rb¨ Dw™¢` I cÖvYxi MVb, AvK…wZ I ˆewk‡ó¨i cv_©K¨ †`Lv hvq| 
cwi‡ek weÁvb (Ecology) cv‡Vi cÖavb D‡Ïk¨ RxeKzj I Bnvi cvwicvwk¦©K cwi‡ek m¤^‡Ü Rvbv| cwi‡ek weÁvb 

(Ecology) kãwUi DrcwË `ywU MÖxK kã n‡Z| 

"Oikos" A_© Ni ev evm¯’vb Ges logos Gi A_© Aa¨qb ev Ávb| myZivs Ecology ev cwi‡ek weÁvb Gi A_© 
Rxe I Bnv‡`i evm¯’vb m¤ú‡K© Ávb Avnib| Ecology kãwU Dbwesk kZvãxi †klva© †_‡K e¨envi ïi“ nq| 

Henry Thoreau 1858 m‡b cÖ_g ecology kãwU GKwU wPwV‡Z e¨envi K‡ib|  

cwi‡ek ej‡Z wK eySvq? mvaviYfv‡e RxeKzj‡K wN‡i †h me †fŠZ I ivmvqwbK Ae¯’v (gvwU, Rjevqy, Av‡jv, 
evZvm cÖf„wZ) we`¨gvb Zv‡KB cwi‡ek ejv nq| myZivs evwm›`v, emwZ I Rjevqy n‡”Q cwi‡ek weÁv‡bi Dcv`vb| 
ZvB Rxe I Bnvi emwZ Ges Zv‡`i‡K wN‡i †h me cwiw¯’wZ I cÖwZ‡ekRvZ Ae¯’v weivRgvb, Zv‡`i g‡a¨ 
cvi¯úwiK m¤úK©RvZ Kg©KvÛ wb‡q Av‡jvPbv KivB cwi‡ek weÁv‡bi g~j j¶¨| 

KLbI KLbI cÖwZKzj cÖvK…wZK I †fŠZ Kvi‡Y `ywU wfbœ Dw™¢` m¤úÖ`v‡qi gvSvgvwS ¯’v‡b Dfq m¤úÖ`v‡qi 
cÖRvwZ¸‡jv wgwkªZ Ae¯’vq Rb¥v‡Z †`Lv hvq| GB ai‡bi Dw™¢` m¤úÖ`vq‡K B‡KvUb (Ecotone) ev ˆØZ m¤úÖ`vq 
e‡j| cwi‡e‡ki cÖK…wZi Dci Dw™¢‡`i we¯—vi wbf©i K‡i Ges G‡`i MVbI wbqwš¿Z nq| †Kvb wbw`©ó cwi‡e‡k †h 
me Dw™¢` Rb¥vq Zv‡`i‡K B‡KvUvBc (Ecotype) ev cwi‡ek `j e‡j| 
 

cvV- 1 t B‡KvjwR I Bnvi kvLvmg~n 
G cvV Aa¨qb †k‡l Avcwb 
♦ B‡KvjwRi msÁv ej‡Z cvi‡eb| 
♦ B‡KvjwRi BwZnvm eY©bv Ki‡Z cvi‡eb| 
♦ cwi‡e‡ki Dcv`vb e¨vL¨v Ki‡Z cvi‡eb| 
♦ B‡KvjwR Aa¨q‡bi dwjZ w`K mg~n ej‡Z cvi‡eb| 

msMv  
cwi‡ek weÁvb n‡”Q Rxe I Zvi cÖvK…wZK evm¯’vb m¤ú‡K© Ávb Avnib| A_©vr weÁv‡bi †h kvLv cwi‡e‡ki mv‡_ 
RxeKz‡ji cvi¯úwiK m¤ú‡K©i cÖwZwU welq cysLvbycysLiƒ‡c e¨vL¨v K‡i Zv‡KB cwi‡ek weÁvb e‡j| wewfbœ mg‡q 
wewfbœ cwi‡ek weÁvbx "Ecology" Gi msMv w`‡q‡Qb| wb‡æ K‡qKwU msMv D‡j−L Kiv nj t 

1) Ernst Haeckel (1869) Gi gZ Abyhvqx cwi‡ek weÁvb (Ecology) n‡jv ÒcÖvYx I Dnv‡`i ˆRe Ges A‰Re 
cwi‡e‡ki mwnZ mvwe©K m¤úK© m¤^Üxq Aa¨qbÒ| 

2) Charles Elton (1927) Zuvi Animal Ecology eB‡Z †h msMv w`‡q‡Qb Zv n‡jv Òcwi‡ek weÁvb n‡jv 
ˆeÁvwbK cÖvK…wZK BwZnvm m¤ú‡K© Aa¨qbÒ, "Ecology is the study of scientific natural history". 

3) Eugene odum (1963) Gi g‡Z Òcwi‡ek weÁvb n‡jv cÖK…wZi MVb I Kvh©vejx m¤^‡Ü Aa¨qbÒ, "Ecology 
is the study of the structure and function of nature". 

4) (1961) L„óv‡ã Andrewartha ecology'i AvaywbK msMv w`‡q‡Qb| Zuvi g‡Z cwi‡ek weÁvb n‡jv Avš—Kvh© 
Kjv‡ci ˆeÁvwbK Aa¨qb hv cÖvK…wZK cwi‡e‡k RxeKz‡ji Lvc LvIqv‡bv, e›Ub I cÖvPzh©¨ wba©vib K‡i| "Ecology 
is the scientific study of the interactions that determine the adaptation, distribution and 

abundance of organisms in nature". 
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cwi‡e‡ki Dcv`vb  
cwi‡ek A‡bK ¸‡jv Dcv`v‡bi mgwó; †h mg¯— e¯‘ ev Dcv`vb Rxe‡K (Dw™¢` I cÖvYx) Zvi weKvk I we¯—v‡i 
cÖfvweZ K‡i †m¸‡jv n‡jv cwi‡e‡ki Dcv`vb| G¸‡jv mRxe (living). ev Ro (non-living) DfqB n‡Z cv‡i| 

cwi‡e‡ki Dcv`vb¸‡jv Rx‡ei emev‡mi cwi‡ek ˆZix K‡i Ges bvbvfv‡e Rx‡ei Dci cÖfve †d‡j| 

ˆRe (Biotic) Dcv`vb t cÖvYx, Dw™¢`, dvB‡Uvc−vsKUb (Phytoplankton); [Phyto=Dw™¢`; Plankton=hv fv‡m]; 
AYyRxe mg~‡ni cvi¯úwiK wµqv I wewµqvq RwoZ Kg©KvÛ| 

A‰Re (non-living) Dcv`vb t gvwU, Av‡jv, evZvm, e„wócvZ I cvwb; Zvc, Av`ª©Zv BZ¨vw`| 

cÖvK…wZK cwi‡e‡k Dc‡ivwj−wLZ Dcv`vb¸‡jv mgwóMZfv‡e Rxe‡K cÖfvweZ K‡i| KviY Dcv`vb¸‡jv G‡K Ac‡ii 
mv‡_ IZ‡cÖvZfv‡e RwoZ; (Qwe 1)| 
 

  †mŠikw³ 
(Solar 

energy) 

  

     
gvwU I cvwb 

(Soil & water) 

   AvenvIqv 
(Climate) 

     
  Rxe m¤úÖ`vq  

(Living 

community) 

  

 

wPÎ 16.1 t cwi‡e‡k biotic I abiotic Dcv`vb¸‡jvi Avš—wµqv 
 

B‡KvjwRi kvLv mg~n 
i) Synecology (wmb B‡Kv‡jvwR) t Syn=together A_©vr GKms‡M ev m¤úÖ`vq; (A_©vr Dw™¢` m¤úÖ`vq ev 
community.) 

†Kvb GKwU Dw™¢` m¤úÖ`vq‡K (†hLv‡b wewfbœ iKg Dw™¢` Av‡Q) cwi‡e‡ki cÖfv‡ei mwnZ msMwZ †i‡L Lvc 
LvIqv‡bv, weZib I cÖvPzh©¨Zv m¤^‡Ü Ávb Avnib ev Aa¨qb‡K wmbB‡KvjwR e‡j| evsjvq G‡K m¤úÖ`vqMZ 
cwi‡ekweÁvb ejv †h‡Z cv‡i| 

ii) Autecology (AUB‡KvjwR) t Greek word "Auto" A_© self (wbR¯^) Kvh©Kjv‡ci mwnZ msMwZ †i‡L †h 
†Kvb GKwU Rxe ev cÖRvwZi cÖvK…wZK cwi‡e‡k Lvc LvIqv‡bv, weZiY I cÖvPzh©Zv m¤^‡Ü Ávb Avnib ev Aa¨qb‡K 
AUB‡KvjwR ev cÖRvwZMZ cwi‡ek weÁvb e‡j| 
wmbB‡KvjwR I AUB‡KvjwRi wewfbœ kvLv Av‡Q| Dw™¢` f‚‡Mvj n‡Z wmbB‡KvjwR Aa¨qb ïi“ n‡q‡Q| GB kvLvi 
AviI Ab¨vb¨ bvg Av‡Q †hgb community ecology; phytosociology; Geobotany; vegetation science; I 

vegetation ecology; wmbB‡KvjwRi GKwU avc n‡jv Plant sociology. Dw™¢` m¤úÖ`v‡qi (Plant 

community) eY©bv I gvbwPÎ (mapping) ˆZix Kiv| AZx‡Z GB c„w_exi wewfbœ RvqMvq wK ai‡bi MvQcvjv 
wQj, G‡`i eY©bv Ges m¤ú‡K© Aa¨qb‡K Paleoecology e‡j| 
AUB‡KvjwRi kvLv¸‡jv n‡jv Physiologycal ecology ev kvwiixK cwi‡ek weÁvb, A_ev ecophysiology; I 
genecology. 

wb‡æ B‡KvjwRi wewfbœ kvLvmg~n †`Lv‡bv n‡jv t 
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B‡KvjwR Aa¨q‡bi dwjZ w`K mg~n (Applied Aspects) t 
i) msi¶b cwi‡ek weÁvb (Conservation ecology) 
ii) km¨ cwi‡ek weÁvb ev K…wl cwi‡ek weÁvb (Crop ecology ev Agricultural ecology) 

iii) `~lb cwi‡ek weÁvb (Pollution ecology) 
iv) MvwYwZK cwi‡ek weÁvb (Mathematical ecology) 

v) f‚wg MVb cwi‡ek weÁvb (Landscape ecology) 

 
mvims‡¶c 

cwi‡ek weÁvb cv‡Vi cÖavb D‡Ïk¨ RxeKzj I Bnvi cvwicvwk©K cwi‡ek m¤^‡Ü Rvbv| Ecology kãwUi DrcwË 
MÖxK kã oikos gv‡b Ni ev evm¯’vb; logos gv‡b Aa¨qb| Henry Thoreau 1858 m‡b GKwU wPwV‡Z 
B‡KvjwR kãwU e¨envi K‡ib| 

cÖwZKzj, cÖvK…wZK I †fŠZ Kvi‡b `ywU wfbœ wfbœ Dw™¢` m¤úÖ`v‡qi gvSvgvwS ¯’v‡b cÖRvwZ¸‡jv wgwkªZ Ae¯’vq 
Rb¥v‡j Zv‡K Ecotone e‡j| 

cwi‡ek weÁvb n‡jv Avš—Kvh©Kjv‡ci ˆeÁvwbK Aa¨qb hv cÖvK…wZK cwi‡e‡k RxeKz‡ji Lvc LvIqv‡bv, e›Ub I 
cÖvPzh©¨Zv wba©vib K‡i| cwi‡e‡ki Dcv`vb ˆRe I A‰Re DfqB n‡Z cv‡i| B‡KvjwRi cÖavb `ywU kvLv 
Synecology (Dw™¢` m¤úÖ`vq) I Autecology (cÖRvwZMZ cwi‡ek weÁvb) A_©vr hw` †Kvb GKwU we‡kl 
Dw™¢` wb‡q Aa¨qb Kiv nq| Autecology †K D”PZi ch©v‡q Physiological Ecology ejv nq| B‡KvjwRi 
dwjZ kvLv mg~n n‡jv t Conservation ecology; Crop ecology; Pollution ecology; Mathematical 

ecology BZ¨vw`| 

cv‡VvËi g~j¨vqb- 1 

1|  Ecology (B‡KvjwR) kãwU cÖ_‡g †Kvb weÁvbx wPwV‡Z e¨envi Kiv nq? 
 K. Ernst Haeckel  L. Henry Thoreau 

 M. Charles Eltou  N. Eugene odum 

Plant Geography Natural History 

Plant Ecology 

Synecology Autecology 

Paleoecology Population Ecology 

Plant Sociology 

Physiological 

Ecology 

Community dynamics 

Evolution 

Ecology 
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2|  Animal Ecology eBwU †K wj‡Lb 
 K. Von Humboldt  L. J.E.B. Warming 

 M. Charles Elton  N. Ernst Haeckel 

3| †Kvb cwi‡ek weÁvbxi g‡Z cwi‡ek weÁvb n‡jv cÖK…wZi MVb I Kvh©vejx m¤§‡Ü Aa¨qb?  
 K. Theophrastus  L. Eugene Odum 

 M. Ludwing wildenow  N. J.E. Schouw 

4|  Autecology ej‡Z †KvbwU †K eySvq? 
 K. m¤úÖ`vqMZ cwi‡ek weÁvb  L. Dw™¢` mgvR weÁvb  
 M. cÖRvwZMZ cwi‡ek weÁvb  N. †fwR‡Ukb mvBbm 
 



 evsjv‡`k Db¥y³ wek¦we`¨vjq 

Dw™¢`weÁvb 337 

cvV- 2 t Dw™¢` m¤úÖ`vq I Dw™¢` µgvMgb (Plant community and Plant Succession) 

G cvV Aa¨qb †k‡l Avcwb 
♦ Dw™¢` µgvMgb wK ej‡Z cvi‡eb| 
♦ Dw™¢` µgvMg‡bi cÖKvi wjL‡Z cvi‡eb| 
♦ nvB‡Wªv‡mwi I †R‡iv‡mwi wewfbœ ch©vq¸‡jv e¨vL¨v Ki‡Z cvi‡eb| 
♦ µgvMg‡bi wewfbœ ch©vq¸‡jv‡Z wK ai‡bi Dw™¢` R‡b¥ Zv D‡j−L Ki‡Z cvi‡eb| 
♦ µgvMg‡bi †kl ch©¨v‡q wK nq Zv ej‡Z cvi‡eb| 

†Kvb Dw™¢` wenxb GjvKvq †h c×wZ‡Z wewfbœ Ae¯’vq Dw™¢` m¤úÖ`v‡qi ch©vqµ‡g Avwef©ve I wejxb nIqvi 
gva¨‡g Ae‡k‡l GKwU ¯’vqx Dw™¢` m¤úÖ`vq Aib¨f‚wg ch©v‡q DcbxZ nq Zv‡K Dw™¢` µgvMgb e‡j| G cwieZ©‡bi 
d‡j cwi‡e‡ki GKB ¯’v‡b GK Dw™¢` m¤úÖ`v‡qi ¯’v‡b Ab¨ Dw™¢` m¤úÖ`vq †`Lv hvq| G aviv Pj‡Z Pj‡Z Ggb 
GK mgq Av‡m hLb GKwU we‡kl Dw™¢` m¤úÖ`vq A‡bKUv ¯’vqxfv‡e cÖwZwôZ nq| 

µgvMg‡bi MwZaviv 
µgvMgb mvavibZt Pvifv‡e KvR K‡i hv‡K| G¸‡jv n‡jv wbæiƒc t 
1. Dw™¢` I cÖvYxi g‡a¨ GKwU µgvMZ cwieZ©b| 
2. cÖRvwZi msLv e„w× Ges Rx‡ei wewfbœ cÖRvwZi AvMgb| 
3. ˆRe c`v‡_©i e„w×| 
4. m¤úÖ`v‡qi Drcv`b NvUwZ| 

cwi‡e‡k `yB cÖKv‡ii Dw™¢` µgvMgb cwijw¶Z nq| h_vt 
1. cÖv_wgK µgvMgb (Primary Succession) 

2. †MŠb µgvMgb (Secondary Succession) 

1| cÖv_wgK µgvMgb t †Kvb GKwU Dw™¢`wenxb GjvKvq †hLv‡b †Kvb Rxe (cÖvYx I Dw™¢`) wQjbv, †mLv‡b hw` 
cÖ_‡g Dw™¢‡`i AvMgb ïi“ nq, Zv‡K cÖv_wgK µgvMgb ejv nq| b~Zbfv‡e †Kvb cwi‡e‡k †h me Dw™¢` †`Lv hvq 
Zv‡`i‡K ejv nq cÖv_wgK Dw™¢` m¤úÖ`vq| D`vnib t b~Zb cyKzi; b~Zb euva; b~Zb RvMÖZ Øxc BZ¨vw`| 

2| †MŠb µgvMgb t †h ¯’v‡b †Kvb GK mgq Dw™¢` wQj, †mLv‡b G ai‡bi µgvMgb †`Lv hvq| cwi‡e‡k 
AvenvIqvi Kvi‡b ev Ab¨ †Kvb Kvi‡b †h mg¯— Dw™¢` wQj, †m¸wj gviv hvq, ZLb H GjvKv Dw™¢`k~b¨ n‡q c‡o| 
G cyivZb cwi‡e‡k hLb Dw™¢` m¤úÖ`vq cybivq R‡b¥ Ges µgvMgb ïi“ nq ZLb Zv‡K ejv nq †MŠb µgvMgb| 

Dw™¢` µgvMg‡bi wewfbœ ch©vq‡K GK‡Î †mwi (Sere) e‡j| µgvMgb hw` cvwb‡Z ïi“ nq ZLb Gi wewfbœ 
ch©vq¸‡jv‡K GK‡Î nvB‡Wªv‡mwi (Hydrosere) e‡j| µgvMgb hw` ï®‹ RvqMvq ïi“ nq ZLb Gi wewfbœ 
ch©vq¸‡jv‡K GK‡Î †R‡iv‡mwi (Xerosere) e‡j| 

1| nvB‡Wªv‡mwi (Hydrosere) 

nvB‡Wªv‡mwi‡K QqwU ch©v‡q fvM Kiv n‡q‡Q| h_v t 
1. wbgw¾Z ch©vq (Submerged stage) 

2. fvmgvb ch©vq (Floating stage) 

3. bjLvMov ch©vq (Read-swamp stage) 

4. Z…Y Pvibf‚wg ch©vq (Sedge-Meadow stage) 

5. ebf‚wg ch©vq (Woodland stage) 

6. P‚ovš— Aib¨f‚wg ch©vq (Climax Forest stage) 

1) wbgw¾Z ch©vq  
†Kvb Rjvf‚wgi MfxiZv 20 dzU ev Gi Kg n‡j †mLv‡b RjR Dw™¢` h_v t Hydrilla, Ceratophyllum, Najus, 
Utricularia (SuvwS) cÖf…wZ Dw™¢` R‡b¥| G mg¯— Dw™¢` mg~‡ni wkKo gvwUi ms‡M AvKovBqv _v‡K‡Z cv‡i| d‡j 
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cvwb KZ©„K enbKvix cwj, eR© `ªe¨vw` wkK‡o ev Mv‡Q evavcÖvß nq Ges bx‡P Rgv nq| Gfv‡e Rjvk‡qi MfxiZv 
Kg‡Z _v‡K| GQvovI RjR Dw™¢‡`i RxebPµ †kl nIqvi ci Dw™¢`¸‡jv c‡P Rjvk‡qi bx‡P Rgv nq| d‡j 
Rjvkq AviI AMfxi n‡q hvq| djkª�wZ‡Z Dcwi‡j−wLZ wbgw¾Z Dw™¢` H GjvKvi A‡hvM¨ n‡q c‡o| ZLb 
byZb Rv‡Zi Dw™¢` m¤úÖ`vq A_©vr fvmgvb Dw™¢` mg~n H ¯’vb `Lj Ki‡Z _v‡K| 

2) fvmgvb ch©vq  
Rjvf‚wgi MfxiZv hLb 3 †_‡K 8 dzU ZLb †mLv‡b fvmgvb Dw™¢`, h_v t Nymphaea (kvcjv); Ottelia 
(cvwbdj); Trapa (KvUvIqvjv cvwbdj) BZ¨vw` R‡b¥| G mg¯— Dw™¢‡`i g~j gvwU‡Z AvKovBqv _v‡K Ges j¤^v 
e„š— wewkó cÖk¯— cvZv cvwbi Dc‡i fv‡m Ges cvwbi ¯—i‡K †X‡K †d‡j| GQvovI Lemna (¶zw`cvbv); Pistia 
(†Uvcvcvbv); Eichhornia (KPzixcvbv) I Ab¨vb¨ fvmgvb Dw™¢` cvwbi Dc‡ii ¯—i `Lj K‡i †d‡j| G‡Z m~‡h©i 
Av‡jv cvwbi bx‡P †h‡Z cv‡ibv| cÖ_gw`‡K wbgw¾Z Dw™¢` I fvmgvb Dw™¢` GKms‡M Rb¥vB‡Z _v‡K| cieZ©x 
ch©v‡q fvmgvb Dw™¢‡`i cÖk¯— cvZv m~‡h©i Av‡jv‡K cvwbi †fZ‡i cÖ‡ek Ki‡Z evav †`q| d‡j wbgw¾Z Dw™¢` 
mg~n gviv hvq| fvmgvb ch©v‡qi Dw™¢`mg~n hLb cÖPzi cwigvb R‡b¥, ZLb cvwb cwievwnZ cwjKbv, eR©¨ `ªe¨ 
evavcÖvß nq Ges fvmgvb Dw™¢` g‡i hvevi ci c‡Pu wnDgvm (ˆRec`v_©)  ˆZix nq Ges Rjvkq‡K AviI AMfxi 
K‡i †d‡j| cwi‡k‡l H GjvKv fvmgvb Dw™¢‡`i Rb¨ A‡hvM¨ n‡q hvq Ges cieZ©x ch©v‡qi Dw™¢` H RvqMvq 
Rb¥v‡Z ïi“ K‡i| 

3| bjLvMov ch©vq  
cvwbi MfxiZv K‡g hLb 1-4 dzU n‡q hvq ZLb bjLvMov RvZxq Dw™¢`mg~n †hgb Phragmites (bjLvMov); 
Polygonum (cvwbgwiP) BZ¨vw` Rb¥vB‡Z ïi“ K‡i| G mg¯— Dw™¢‡`i †Mvov cvwbi bx‡P Ges Kv‡Ûi wKQy Ask I 
cvZv cvwbi Dc‡i _v‡K| c~‡e©i ch©vq¸wji gZ G ch©v‡qI cvwb cwievwnZ evwj, gvwU I Dw™¢‡`i g„Z Ask 
AvUKvBqv bx‡P Rgv n‡Z _v‡K| G ch©v‡q hLb cÖPzi cwigv‡b Dw™¢` R‡b¥ ZLb H Dw™¢`ivRxi Rb¨ AbyKzj 
cwi‡ek _v‡Kbv, d‡j cieZ©x ch©v‡qi Dw™¢` mg~n Rb¥vB‡Z ïi“ K‡i| 

4| Z…b Pvibf‚wg ch©vq  
cvwbi MfxiZv n«vm †c‡q hLb AviI ïKbvi ch©v‡q P‡j Av‡m ZLb RjR Dw™¢` Avi Rb¥vB‡Z cv‡ibv| ZLb G 
ch©v‡qi Dw™¢` h_v Ipomoea (Kjgx kvK); Enhydra (†n‡jÂv); Monochoria (KPzix cvbv RvZxq) Rb¥vB‡Z 
ïi“ K‡i| G mg¯— Dw™¢‡`i ivB‡Rvg (wkK‡oi gZ) gvwUi Kbv AvUKvB‡Z mvnvh¨ K‡i Ges g„wËKvi MVb 
AMÖMwZ‡Z mnvqZv K‡i| d‡j ¯’vbwU fivU n‡q hvq I A‡bKUv ïwK‡q hvq Ges Dc‡i Dwj−wLZ Dw™¢` mg~‡ni Rb¨ 
Abyc‡hvMx n‡q D‡V| 

5| ebf‚wg ch©vq  
Dc‡ii wewfbœ ch©vq¸wji ci RvqMvwU GLb m¨uvZ m¨uv‡Z wbæf‚wg‡Z cwibZ n‡q‡Q| cvwb jäZv (Waterlogging) 

mn¨ Ki‡Z cv‡i GiKg Dw™¢` (†hgb Marsiliea, Colocassia) GLv‡b R‡b¥| AwaKš— Qvqv mn¨Kvix Shrubs 
R‡b¥| Shrubs RvZxq Dw™¢‡`i cÖ‡¯^`‡bi d‡j gvwUi cwi‡e‡k cvwbi cwigvb AviI n«vm cvq| d‡j Shrubs Gi 
Qvqvq †h mg¯— MvQ R‡b¥ †m¸‡jv Avi _v‡Kbv| cwi‡k‡l Av‡jv wcÖq (Sun loving) I Qvqv wcÖq (Shade loving) 

Dw™¢` mg~‡ni wgkª‡b Dw™¢` m¤úÖ`vq M‡o D‡V| 

6| Pzovš— Aib¨f‚wg ch©vq  
Dc‡ii ch©vq¸‡jv AwZevwnZ nevi ci gvwU‡Z wnDgv‡mi cwigvb e„w× cvq| Kvib Dw™¢‡`i cvZv, KvÛ, wkK‡oi 
cPb wµqv Pj‡Z _v‡K| Dw™¢‡`i cP‡bi mgq gvwU‡Z e¨vK‡Uwiqv, QÎvK I Ab¨vb¨ AYyRx‡ei msL¨v e„w× cvq 
weavq gvwUi ˆewk‡ó¨i I A‡bK cwieZ©b N‡U| µgvMg‡bi Pzovš— ch©¨v‡q eo eo Dw™¢` R‡b¥ Ges e¨vcK e„w× I 
we¯—vi jvf K‡i Nb Ai‡b¨i m„wó K‡i| gvwU µgkt ï®‹ n‡Z _v‡K| ZLb †h mg¯— Dw™¢` ïay ïKbv RvqMvq A_©vr 
†hLv‡b gvwU‡Z cvwbi cwigvb Kg| ZLb G cwi‡ek mn¨ Ki‡Z cv‡i Ggb Dw™¢` cÖvq GKB cÖRvwZi Dw™¢` †ekx 
R‡b¥ Ges Mfxi Aib¨ m„wó K‡i| †gv‡gbkvnxi MRvix ev kvjeb; PÆMÖv‡gi †m¸b eb P‚ovš— Aib¨f‚wg ch©vq| 

†R‡iv‡mwi (Xerosere) 

cv_i, KvKogq GjvKv I ï®‹ RvqMvq A_©vr †hLv‡b cvwbi Afve, Ggb RvqMvq hLb Dw™¢` µgvMgb ïi“ nq 
ZLb Zv‡K gi“R µgvMgb e‡j Ges Gi wewfbœ ch©vq¸‡jv‡K mgwóMZfv‡e †R‡iv‡mwi  e‡j| 
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†R‡iv‡mwii 6wU ch©vq Av‡Q, h_v  
1. mgvsM jvB‡Kb ch©vq (Crustose Lichen stage) 

2. cÎ mv`ªk jvB‡Kb ch©vq (Foliose lichen stage) 

3. gm ch©vq (Moss stage)  

4. Jlwa ch©vq (Herbaceons stage) 

5. ¸j¥ ch©vq (Shrub stage) 

6. Pzovš— Aib¨ f‚wg ch©vq (Climax Forest stage) 

 

mvims‡¶c 

Dw™¢` µgvMg‡bi d‡j GK Dw™¢` m¤úÖ`v‡qi ¯’v‡b Ab¨ Dw™¢` m¤úÖ`vq M‡o D‡V Ges ch©vqµ‡g GKwU ¯’vqx 
Dw™¢` m¤úÖ`vq cÖwZwôZ nq| `yB cÖKv‡ii Dw™¢` µgvMgb h_v t cÖv_wgK I †MŠb µgvMbb cwijw¶Z nq| Dw™¢` 
µgvMg‡bi wewfbœ ch©vq‡K GK‡Î †mwi (Sere) e‡j| µgvMgb cvwb‡Z A_ev ï®‹ RvqMvq ïi“ n‡Z cv‡i| 
cvwb‡Z ïi“ n‡j Hydrosere Ges ïKbv RvqMvq ïi“ n‡j Xerosere ejv nq| Dfq Sere †ZB QqwU K‡i 
ch©vq Av‡Q| nvB‡Wªv‡mwii ch©vq¸‡jv n‡jv, wbgw¾Z ch©vq, fvmgvb ch©vq, bjLvMov ch©vq, Z…bPvib f‚wg 
ch©vq, ebf‚wg ch©vq I P‚ovš— Aib¨f‚wg ch©vq| cÖwZwU ch©v‡qi Dw™¢` cÖRvwZ Avjv`v| †R‡iv‡mwii wewfbœ 
ch©vq¸‡jv n‡jv, mgvsM jvB‡Kb ch©vq, cÎ mv`ªk jvB‡Kb ch©vq, Jlwa ch©vq, ¸j¥ ch©vq I P‚ivš— Aib¨f‚wg 
ch©vq| Dfq Sere†ZB P‚ovš— Aib¨f‚wg ˆZix nq|  

c‡VvËi g~j¨vqb- 2 
1|  nvB‡Wªv‡mwi‡Z ch©vq KqwU? 
 K. 3 wU  L. 4 wU 
 M. 5 wU  N. 6 wU 

2|  †Kvb Dw™¢` wenxb GjvKvq hLb cÖ_g Dw™¢‡`i AvMgb ïi“ nq Zv‡K †Kvb ai‡bi µgvMgb ejv nq? 
 K. †MŠb µgvMgb  L. cÖv_wgK µgvMgb 
 M. nvB‡Wªv‡mwi  N. †R‡i‡mwi 

3|  bjLvMov ch©vq nvB‡Wªv‡mwii †Kvb ch©vq? 
 K. 3q  L. 4_© 
 M. 5g  N. †kl 

4|  Ottelia Dw™¢` nvB‡Wªv‡mwii †Kvb ch©v‡q R‡b¥? 
 K. wbgw¾Z  L. fvmgvb 
 M. bjLvMov  N. Z…bPvibf‚wg 
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cvV- 3 t B‡Kvwm‡÷g (Ecosystem) t kw³, cywó I Dcv`vb mg~n 
G cvV Aa¨qb †k‡l Avcwb 
♦ B‡Kvwm‡÷g ej‡Z wK eySvq Zv wjL‡Z cvi‡eb| 
♦ B‡Kvwm‡÷g‡K KZfv‡e wef³ Kiv hvq Zv ej‡Z cvi‡eb| 
♦ B‡Kvwm‡÷‡gi Dcv`vbmg~n e¨vL¨v Ki‡Z cvi‡eb| 
♦ B‡Kvwm‡÷‡g kw³ I cywó PjvPj e¨vL¨v Ki‡Z cvi‡eb| 
weªwUk cwi‡ek weÁvbx G.wR. †Ub&m&wj (A.G. Tansely) 1935 m‡b me©cÖ_g B‡Kvwm‡÷g Ecosystem kãwU 
e¨envi K‡ib| Karl Mobius 1879 m‡b Biocoenosis Uvg© e¨envi K‡ib| Sukhachev 1944 m‡b 

Geobiocoenosis kãwU e¨envi K‡ib| G mg¯— kãw¸wji A_© GKB| eZ©gv‡b B‡Kvwm‡÷g kãwUB e¨eüZ nq| 

Forbes G‡K 1887 m‡b Microcosm bv‡g AvL¨vwqZ K‡ib| 

msMv  
cÖK…wZi †h †Kvb RvqMvq †hLv‡b Rxe I Ro c`v‡_©i Avš—:wµqv wewµqv, kw³i cÖevn (flow of energy) Ges 
Zvrch©c~b© Lv`¨¯—i I cywó Pµ we`¨gvb Zv‡K B‡Kvwm‡÷g ejv nq| 
B‡Kvwm‡÷g‡K `ywU fv‡M wef³ Kiv †h‡Z cv‡i t 
1) cÖvK…wZK B‡Kvwm‡÷g (Natural ecosystem)  

evm¯’v‡bi Dci wfwË K‡i B‡Kvwm‡÷g wbæ cÖK…wZi n‡Z cv‡i t 
K) ¯’jfvM (Terrestrial) 

h_v t ebvÂj, Z…bf‚wg, gi“f‚wg 
L) RjR (Aquatic) 

i) wgVv cvwb (Freshwater) 

a) Rjve× cvwbi (Lentic) h_v t cyKzi, n«` 

b) cÖevn cvwb (Lotic) h_v t b`x, 
ii) jeYv³ cvwb (Marine water) 

iii) †gvnbv (Estuarine) 

2) gvbyl KZ…©K ˆZix B‡Kvwm‡÷g (Man made Ecosystem)  

h_v t Avev`x km¨ (croplauds), eva (Dam) 

B‡Kvwm‡÷‡gi Dcv`vb mg~n t (components of Ecosystem)t  
K) Kvh©Kjv‡ci Dci wfwË K‡i B‡Kvwm‡÷‡gi Dcv`vb‡K `yB fv‡M fvM Kiv hvq t h_v 
1| A‡Uv‡UªvwdK Dcv`vb (autotrophic component) 

2| †nUv‡iv‡UªvwdK Dcv`vb (heterotrophic component) 

L) MVbMZ w`K †_‡K wePvi K‡i B‡Kvwm‡÷‡gi Dcv`vb‡K Pvifv‡M fvM Kiv hvq; h_v-  
1| Roe¯‘ mg~n (abiotic substances) 

2| †c−vwWDmvi ev Drcv`bKvix (producer) 
3| KbwRDgvi ev MÖnYKvix (consumer) 

4| cPbKvix I cwieZ©bKvix (Decomposer and transformer) 
M) weÁvbx V.E.P. odum 1971 m‡b eY©bvg~jK w`K †_‡K we‡ePbv K‡i B‡Kvwm‡÷‡gi Dcv`vb‡K wb‡æv³ fv‡M 
fvM K‡i‡Qb t 
1|  A‰Re c`v_© (Inorganic substances) †hgb, Kve©b, bvB‡Uªv‡Rb, Kve©bWvB A·vBW I cvwb| 
2|  ˆRe †hŠwMK c`v_© (organic compounds); †hgb †cÖvwUb, Kv‡e©vnvB‡WªU, wjwcW cÖf…wZ| 
3|  Rjevqy (climatic regime); †hgb m~‡h©i Av‡jv, ZvcgvÎv, cvwb BZ¨vw`| 
4|  †cÖvwWDmvi (producer); †hgb meyR Dw™¢`, ˆkevj, diatom (WvqvUg) BZ¨vw`| 
5|  g¨v‡µvKbwRDgvi (macro-consumer); h_v- MvQ I Ab¨vb¨ cÖvbx| 
6|  gvB‡µv-KbwRDgvi (micro-consumer); h_v t e¨vK‡Uwiqv (Bacteria); QÎvK (Fungi) cÖf…wZ| 
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wb‡æ B‡Kvwm‡÷‡gi MVbMZ Dcv`vb¸wj eY©bv Kiv n‡jv  
1| Roe¯‘ (abiotic substances) t Roe¯‘i g‡a¨ A‰Re c`v_©B cÖavb| †hgb- Kve©b, Aw·‡Rb (O2) Kve©bWvB 
A·vBW (CO2); bvB‡Uªv‡Rb, cvwb, gvwU BZ¨vw`| G¸‡jv Dw™¢` KZ©„K msM„nxZ nq Ges w`‡bi †ejvq A_©vr m~‡h©i 
Av‡jv‡Z Lv‡`¨ iƒcvš—wiZ nq| G¸‡jv ¶z`ª ¶z`ª Rxevbyi mvnv‡h¨ g„Z Dw™¢` I cÖvbxi cP‡bi d‡j cybivq cwi‡e‡k 
wd‡i hvq| 
2| †cÖvwWDmvi ev Drcv`K (Producer) t meyR Dw™¢`, dvB‡Uvc−vsKUb Ro cwi‡ek n‡Z kw³ msMÖn K‡i Ab¨vb¨ 
mKj Rx‡ei e¨envi Dc‡hvMx K‡i Zz‡j| Drcv`K m~‡h©i Av‡jvK kw³‡K (Light energy) ˆRweK †hŠwMK c`v_© 
wnmv‡e Av‡jvK kw³‡Z iƒcvš—wiZ nq| h_v cyKz‡ii B‡Kvwm‡÷‡g ˆkevj (algae); kvcjv, cvwbdj I wewfbœ cÖKvi 
RjR Dw™¢` Drcv`K wnmv‡e KvR K‡i| 
3| KwbwRDgvi ev MÖnYKvix (Consumer) t †h mg¯— Rxe ev cÖvYx †fŠwZK cwi‡ek n‡Z kw³ msMÖn Ki‡Z 
cv‡ibv Ges Dw™¢‡`i Dci wbf©ikxj Zv‡`i‡K KbwRDgvi e‡j| †h mg¯— cÖvYx Dw™¢` †L‡q †e‡P _v‡K Zv‡`i‡K 
cÖv_wgK KbwRDgvi (Primary cousumer) e‡j; Ges gvsm‡fvRx cÖvYx‡K †MŠb KbwRDgvi (Secondary 

consumer) e‡j| cÖv_wgK KbwRDgvi n‡jv Z…Y‡fvRx cÖvYx; †QvU †QvU gvQ; †MŠb KbwRIgvi n‡jv gvsm †fvRx 
cÖvYx; eo eo gvQ BZ¨vw`| 
4| cPbKvix (Decomposer) t e¨vK‡Uwiqv I †gvì cPbKvix wnmv‡e KvR K‡i| Bnviv g„ZRxe‡`n‡K ax‡i ax‡i 
†fs‡M mijZi c`v‡_© iƒcvš—wiZ K‡i| G¸‡jvi cÖfv‡eB cÖvYxi ˆRe c`v_©mg~n A‰Re c`v‡_© iƒcvš—wiZ nq, hv 
Dw™¢` MÖnb K‡i| e¨vK‡Uwiqv I †gvì QÎvK‡K gvB‡µvKbwRDgviI ejv nq|  
GQvovI wKQy e¨vK‡Uwiqv cP‡bi d‡j Drcbœ e¯‘i Dci wµqv K‡i ˆRe I A‰Re c`v‡_© iƒcvš—wiZ K‡i; Zv‡`i‡K 
UªvÝdigvi (Transformer) e‡j| 

B‡Kwm‡÷‡gi cÖK…wZ (The Nature of Ecosystem)  

†h †Kvb B‡Kvwm‡÷‡gi g‡a¨ kw³ PjvPj n‡jv  
Autotroph � heterotroph; 
Producer � consumer 

Producer � herbivore, carnivore m¤ú‡K©i gva¨‡g| kw³ GKB w`‡K PjvPj K‡i A_©vr unidirectional 
Ges APµvKvi| †h mg¯— Rxe cPb Kv‡h© mnvqZv K‡i Zv‡`i †`‡n GbRvBg (Enzyme) Drcbœ nq Ges 
g„Z‡`‡n wbM©Z nq| cPbKvix Rxe ˆRe c`v_© wgbvivjvB‡Rk‡b (mineralization) mnvqZv K‡i| †cÖv‡Uvc−vR‡gi 
†gŠwjK c`v_©mg~n (Basic elements) cwi‡e‡k †ei n‡q Av‡m Ges cybivq e¨env‡ii Rb¨ †h mg¯— Rxe 

reduce Ki‡Z cv‡i (A_©vr reducers) Zv‡`i Kv‡Q cÖvc¨ nq| myZivs kw³ I cywó PjvPj GKB ms‡M hy³| cywó 
PjvPj PµvKvi Ges wewfbœ MwZgyLx (multidirectional).  
 

 

 

 

 

 

 

 

 

 

 kw³ PjvPj 
 cywó PjvPj 

wPÎ- 16.2 t  B‡Kvwm‡÷‡g kw³ I cywó PjvP‡ji mnR g‡Wj| kw³ PjvPj APµvKvi (wPý      ) Ges cywó 
PjvPj PµvKvi (wPý         )| 

m~h© 
Sun Drcv`K 

Producer 

Z…b‡fvRx 
Herbivore 

gvsm‡fvRx 
Carnivore 

cywó Avavi 

 

cPbKvix 
Decomposer 
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mvims‡¶c  

B‡Kvwm‡÷g kãwU A. G. Tansely 1935 mv‡j me©cÖ_g e¨envi K‡ib| Biocoenosis I Geobiocoenosis 
Ges Microcosm Gi A_© I B‡Kvwm‡÷g| B‡Kvwm‡÷g‡K `ywU fv‡M h_v cÖvK…wZK B‡Kvwm‡÷g Ges gvbyl 
KZ©„K ˆZix B‡Kvwm‡÷‡g fvM Kiv nq| B‡Kvwm‡÷‡gi Dcv`vb‡K Kvh©¨Kjv‡ci Dci wfwË K‡i `y fv‡M Ges 
MVbMZ w`K †_‡K 4 fv‡M I eY©bvg~jK w`K †_‡K 6 fv‡M wef³ Kiv hvq| 

Roe¯‘i A‰Re c`v_© n‡jv Kve©b, Aw·‡Rb, Kve©bWvB A·vBW, bvB‡Uªv‡Rb, cvwb, gvwU cÖf…wZ| Drcv`K 

(Producer) n‡jv meyR Dw™¢` I dvB‡Uvc−vsKUb| G¸‡jv m~‡h©i Av‡jvK kw³‡K ˆRweK †hŠM c`v‡_© iƒcvš—wiZ 
K‡i| cyKz‡ii B‡Kvwm‡÷‡g ˆkevj, kvcjv, cvwbdj BZ¨vw` n‡jv Drcv`K| †h mg¯— cÖvYx Dw™¢‡`i Dci 
wbf©ikxj Ges ïay Dw™¢` †L‡q †eu‡P _v‡K Zv‡`i‡K ejv nq cÖv_wgK KbwRDgvi; Ges gvsm‡fvRx cÖvYx‡K ejv 
nq †MŠb KbwRDgvi e¨vK‡Uwiqv I †gvì QÎvK‡K cPbKvix e‡j| †h mg¯— e¨vK‡Uwiqv cP‡bi d‡j Drcbœ e¯‘i 
Dci wµqv K‡i ˆRe I A‰Re c`v‡_© iƒcvš—wiZ K‡i G‡`i‡K Uªvbmdg©vi e‡j| 
B‡Kvwm‡÷‡g kw³ PjvPj APµvKvi Ges cywó PjvPj PµvKvi| 

cv‡VvËi g~j¨vqb- 3 
1|  Biocoenosis kãwU e¨envi K‡ib? 
 K. A. G. Tansely  L. Karl Mobios 

 M. Sukhacher  N. Forbes 

2|  b`xi B‡Kvwm‡÷g‡K wK ejv nq? 
 K. Rjve× cvwb (Lentic)  L. cÖevngvb cvwb (Lotic) 

 M. †gvnbv (Estuary)  N. †Uwiwóªqvj 
3|  †Kvb weÁvbx eY©bvg~jK w`K †_‡K B‡Kvwm‡÷g‡K fvM K‡ib| 
 K. Forbes  L. A. G. Tansely 

 M. E. P. Odum  N. Karl Mobios 

4|  †KvbwU B‡Kvwm‡÷‡g PµvKvi? 
 K. cywó  L. kw³  
 M. cÖv_wgK KbwRDgvi  N. †MŠb KbwRDgvi 
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cvV 4 t g¨vb‡MÖvf ebvÂj t my›`ieb (Mangrove forest Sundarban) 

G cvV Aa¨qb †k‡l Avcwb 
♦ evsjv‡`‡ki myãieb g¨vb‡MÖvf ejvÂ‡ji AvqZb, Ae¯’vb I cwi‡ek wjL‡Z cvi‡eb| 
♦ my›`ie‡bi cÖavb cÖavb Dw™¢`¸wji bvg ej‡Z cvi‡eb| 
♦ jebv³Zvi Dci wbf©i K‡i G eb‡K KZ¸wj †Rv‡b wef³ Kiv n‡q‡Q Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ my›`ie‡bi Dw™¢‡`i AsKz‡iv`Mg wKfv‡e nq Zv ej‡Z cvi‡eb| 
♦ my›`ie‡bi cÖvbxRMr (eb¨cÖvbx, cvLx I b`xi gvQ) m¤ú‡K© wjL‡Z cvi‡eb| 

Òg¨vb‡MÖvfÓ kãwU mvavibZ: `ywU `„wó‡Kvb n‡Z e¨eüZ nq, h_v t 
1) †Rvqvi fvUv AÂ‡j Kvô Drcv`bKvix Dw™¢` m¤úÖ`vq‡K eY©bv Kivi Rb¨| 
2) †Kvb& †Kvb& RvZxq I wK wK Dw™¢` mg~n G ai‡bi cwi‡e‡k R‡b¥ Zv Rvbvi Rb¨| 

evsjv‡`‡k Lyjbv †Rjvi `w¶‡b c„w_exi me‡P‡q eo g¨vb‡MÖvf (mangrove) ebvÂj ¸wji g‡a¨ GKwU my›`ieb 
g¨vbMÖf eb| DËi `w¶‡b cÖvq 60 gvBj j¤^v Ges c~e© cwð‡g cÖvq 40-42 gvBj cÖk¯—| G e‡bi †fŠ‡MvwjK 
Ae¯’vb 2103 †_‡K 22030′ DËi A¶vsk Ges 890 †_‡K 900 c~e© `ªvwggvs‡ki g‡a¨| ebf‚wg GjvKvi †gvU Rwg 
14,25,895 GKi; Zb¥‡a¨ 10,06000 GKi ¯’jf‚wg; evKx Ask b`x, Lvj I bvjvi Rjf‚wg| Lyjbv †Rjvi 
`w¶bvs‡k †hLv‡b RbemwZ †kl nevi c‡_ †mLvb †_‡KB G ebf‚wg ïi“| eb ïi“ nevi ci Avi †Kvb evoxNi ev 
RbemwZ †`Lv hvqbv| c~‡e© my›`ie‡bi we¯—…wZ A‡bK eo wQj| K…wlKv‡R e¨env‡ii Rb¨ ebf‚wg †K‡U †djvq 
eZ©gv‡b AvqZb †ek K‡g †M‡Q| 
e‡bi gv‡S AmsL¨ eo I †QvU b`x Av‡Q| Zb¥‡a¨ ev‡jk¦i, cïi, †fvjv, †kjv, wkemv, AvicvsMvwmqv, gvjÂ, 
ivBgsMj, wdwiswM Ab¨Zg|  
cÖkvm‡bi myweavi Rb¨ my›`ieb‡K PviwU †i‡Ä (Range) fvM Kiv n‡q‡Q| gsjv e›`‡ii wbKUeZ©x Puv`cvB †iÄ; 
ZviciB †fvjv b`x msjMœ kib‡Lvjv †iÄ; Lyjbv †iÄ cïi b`x msjMœ Ges me© cwð‡g AvicvsMvwkqv b`xi Zx‡i 
mvZ¶xiv †iÄ ev eywo †Mvqvwjwb †iÄ| cïi b`x w`‡q mg~`ªMvgx RvnvR gsjv e›`‡i Av‡m| cïi b`x mg~‡`ª †gkvi 
c~‡e© wkemv b`x G‡m cïi b`xi mv‡_ mshy³ n‡q‡Q| AvqZ‡bi w`K †_‡K mvZ¶xiv †iÄ me‡P‡q eo| my›`ie‡bi 
b`x¸‡jv †QvU †QvU Lv‡ji gva¨‡g G‡K Ac‡ii mv‡_ mshy³| cÖwZw`b evi N›Uv ci ci `yevi †Rvqvi I `yevi fvUv 
nq| `w¶‡b mg~`ª weavq G As‡k †Rvqv‡ii D”PZv wKQyUv †ekx| c~Y© †Rvqv‡ii mgq eb c−vweZ n‡q hvq| 
e‡bi c~e©w`‡Ki we‡kl K‡i kib‡Lvjv I Puv`cvB msjMœ b`x¸‡jv‡Z †mªvZ †ekx| d‡j cÖPzi ¯^v`y cvwb mg~‡`ª wM‡q 
cwZZ nq| †Rvqv‡ii mgq mg~‡`ªi †h jebv³ cvwb cÖ‡ek K‡i, fvUvi mgq Zv cybivq mg~‡`ª P‡j hvq| d‡j G 
AÂj¸‡jvi b`x¸‡jv‡Z jebv³Zvi (Salinity) cwigvb Kg| ev‡jk¦i b`x DRv‡b gaygZx I MovB bv‡g cwiwPZ| 
MovB cÙv b`xi GKwU eo kvLv| MovB b`x w`‡q cÖPzi cwigv‡b cÙvb`xi ¯^v`y cvwb G‡m ev‡jk¦i b`x n‡q mg~‡`ª 
cwZZ nq| GR‡b¨ ev‡jk¦i b`x I e‡bi c~e©vÂ‡ji b`x¸‡jv‡Z jebv³Zv Kg| eZ©gv‡b kxZ gIï‡gi †k‡l 
dviv°v ev‡ai Rb¨ cÙv b`x‡Z cvwbi cÖevn LyeB Kg _v‡K e‡j ev‡jk¦i b`x w`‡q ¯^v`y cvwbi cÖevn n«vm †c‡q‡Q 
Ges e‡bi c~e©vÂ‡j jebv³Zvi cwigvb e„w× †c‡q‡Q| Dw™¢` m¤úÖ`v‡qi I cwieZ©b N‡U‡Q| cwðg w`‡Ki 
b`x¸‡jv‡Z †mªvZ Kg Ges jebv³ZvI †ekx| 
jebv³Zvi Dci wfwË K‡i my›`ieb‡K cwi‡ekMZ w`K †_‡K (Walter Gi †kªYx web¨vm Abyhvqx) wZbwU AÂ‡j 
wef³ Kiv n‡q‡Q| 

1|  Awj‡Mv‡njvBb †Rvb (Oligohaline zone) t kib‡Lvjv †iÄ I Pv`cvB †i‡Äi c~e©w`‡Ki Ask| 
2|  †g‡Rv‡njvBb †Rvb (Mesohaline zone) t Pv`cvB †i‡Äi cwðgvsk I Lyjbv †i‡Äi c~e©vsk| 
3|  cwj‡njvBb †Rvb (Polyhaline zone) t mvZ¶xiv †i‡Ä I Lyjbv †i‡Äi cwðgvsk| 
4|  BD‡njvBb †Rvb (Euhaline Zone) t `w¶‡b mgy‡`ªi Ask; †hLv‡b †Kvb MvQcvjv †bB; kxZ gZmy‡g hLb 

cvwb K‡g hvq ZLb gvm ev ¸j¥ RvZxq `y GKUv Dw™¢` Rb¥v‡Z †`Lv hvq| 
my›`ie‡b me©Î Kv`vgvwU †`Lv hvq| my›`ie‡bi b`x‡Z Kzgxi I Kv‡gvU Av‡Q| WvOvq evN _v‡K| evN I Kzgx‡ii 
Ke‡j A‡bK †jvK cÖvY nvwi‡q‡Q| †R‡jiv b`xi av‡i ev †Lvjv AÂ‡j A¯’vqxfv‡e emevm K‡i| †R‡j‡`i 
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me‡P‡q eo A¯’vqx evmf‚wg M‡o D‡V `yejv Øx‡c| G ØxcwU mgy‡`ªi wKbvivq Aew¯’Z| b‡f¤^i gvm n‡Z gv‡P©i 
gvSvgvwS ch©š— GLv‡b †R‡jiv emevm K‡i Ges wewfbœ iK‡gi gvQ †hgb Qywi, iƒcPuv`v, jBÆv a‡i ïUwK K‡i| 
my›`ie‡bi wewfbœ cÖKvi Dw™¢‡`i g‡a¨ my›`ix MvQ cÖavb; A‡b‡Ki avibv G Mv‡Qi bvg †_‡KB e‡bi bvg my›`ieb 
n‡q‡Q| Ab¨vb¨ Dw™¢‡`i g‡a¨ †MIqv, evBb, Mivb, †KDov, ay›`j, jmx, KvKov, cïi, †MvjcvZv, †nZvj 
D‡j−L‡hvM¨|  
my›`ixMvQ e‡bi c~e©vÂ‡jB †ekx (Oligohaline Zone)| AZ¨waK jebv³ GjvKvq my›`ix MvQ Rb¥v‡Z cv‡ibv| G 
MvQ j¤^vq cÖvq 100 dz‡Ui AwaK n‡q _v‡K| my›`ie‡bi Dw™¢‡`i exR MvQ n‡Z cwZZ nevi c~‡e©B AsKzwiZ nq| 
G ai‡bi AsKz‡iv`Mg‡K RivqyR AsKz‡iv`Mg ev Viviparous germination e‡j| 
†MIqv MvQ n‡Z wbDRwcÖ›U KvMR ˆZix nq| †MIqv Dw™¢` e‡bi ga¨eZ©x AÂj Ges cwðgvÂ‡jI cvIqv hvq| 
†MvjcvZv e‡bi me©ÎB †`L‡Z cvIqv hvq| G MvQ †`L‡Z A‡bKUv bvwi‡Kj Mv‡Qi gZ| †MvjcvZv Mv‡Qi cvZv 
w`‡q evsjv‡`‡ki `w¶bvÂ‡j Ni, †bŠKvi QvDwb, N‡ii †eov †`Iqvi Kv‡R e¨eüZ nq|  
†Rvqv‡ii mgq eb me©Î c−vweZ n‡q hvq; d‡j g~‡ji k¦mbwµqvi Rb¨ wkKo †_‡K wbD‡g‡Uv‡dvi 

(Pneumatophore) ev k¦vmg~j †ei nq| k¦vmg~j 4″-12″ ch©š— j¤^v nq| 
nwiY, eY¨k~Ki, evbi, eY‡gviM, wfgivR, †cPv my›`ie‡bi AvKl©bxq eY¨ cïcvLx| b`x¸‡jv‡Z Bwjk, wPswo, Qywi, 
Zvcmx, jwUqv, †fUwK cÖf…wZ gvQ cvIqv hvq| 
GwcÖj †g I Ryb gv‡m my›`ieb n‡Z cÖPzi gay msMÖn Kiv nq| my›`i e‡bi cÖvK…wZK †mŠ›`h©¨ eRvq ivLvi Rb¨ 
UNESCO 1999 m‡b G eb‡K World Heritage wnmv‡e †Nvlbv w`‡q‡Q| my›`ie‡bi wewfbœ B‡KvjwRK¨vj †Rvb 
G cÖavb cÖavb wKQy Dw™¢‡`i bvg wb‡æ D‡j−L Kiv nj t 

1|  Oligohaline Zone 
 i) my›`ix (Heritiera fomes)  ii) †MIqv (Excoecaria agallocha) 

 iii) evBb (Avicennia alba)  iv) wmsMviv (Cynometra ramiflora) 

2|  Mesohaline zone 

 i) †MIqv (Excoecaria agallocha)  ii) †KDiv (Sonneratia apetala) 

 iii) MR©b (Rhizophora mucronata)  iv) cïi (Xylocarpus granatum) 

3|  Polyhaline zone 
 i) Mivb (Ceriops decandra)  ii) Ljmx (Aegiceras corniculatum) 

 iii) KvKov (Bruguiera sexangula)  iv) †nZvj (Phoenix paludosa) 

G Qvov †MvjcvZv (Nypa fruticans) e‡bi me©ÎB cvIqv hvq| 

mvims‡¶c 
evsjv‡`‡k Lyjbv †Rjvi `w¶‡b c„w_exi me‡P‡q eo eb¸wji g‡a¨ g¨vb‡MÖvf my›`ieb GKwU| Gi AvqZb cÖvq 
1425895 GKi| Zb¥‡a¨ 1006000 GKi ¯’jf‚wg| e‡bi gv‡S AmsL¨ †QvU I eo b`x Av‡Q| Zb¥‡a¨ 
ev‡jk¦i, cïi, †kjv, gvjÂ, Avi cvsMvwmqv ivBgsMj †ek eo| cÖkvm‡bi myweavi Rb¨ my›`ieb‡K PviwU †i‡Ä 
fvM Kiv n‡q‡Q| †RvqvifvUvi d‡j G eb `yevi c−vweZ nq| jebv³Zvi Dci wfwË K‡i my›`ieb‡K wZbwU 
B‡KvjwRK¨vj †Rv‡b (Oligohaline zone, Mesohaline zone, Ges Polyhaline zone) fvM Kiv n‡q‡Q| 
my›`ie‡bi cÖavb cÖavb Dw™¢`¸‡jv nj t my›`ix, †MIqv; evBb; Mivb; Ljmx; †KDiv; †MvjcvZv cÖf…wZ| my›`ix 
MvQ Kg jebv³ AÂ‡j (Oligohaline zone) fvj nq| †ekx jebv³ AÂ‡j (polyhaline zone) Mivb I 
Ljmx fvj R‡b¥| †MvjcvZv e‡bi me©ÎB cvIqv hvq| G Mv‡Qi cvZv Ni, †bŠKvi QvDwb, N‡ii †eov †`Iqvi 
Kv‡R e¨eüZ nq| my›`i e‡bi Mv‡Qi RivqyR AsKz‡iv`Mg cwijw¶Z nq| Mv‡Qi k¦mb wµqvi Rb¨ g~j n‡Z 
wbD‡g‡Uv‡dvi (Pneumatophore) ev k¦vmg~j †ei nq| 1999 m‡b G e‡bi cÖvK…wZK †mŠ›`h©¨ i¶v Kivi Rb¨ 
UNESCO my›`ieb‡K World Heritage wnmv‡e †Nvlbv w`‡q‡Q| 
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cv‡VvËi g~j¨vqb- 4 
1|  my›`ie‡bi AvqZb KZ GKi? 
 K. 14,25,895  L. 12,25,895 
 M. 13,25,985  N. 15,25,895 

2|  †Kvb zone G my›`ix MvQ †ekx cvIqv hvq? 
 K. Polyhaline zone  L. Euhaline zone 

 M. Oligohaline zone  N. Mesohaline zone 

3|  †MvjcvZv MvQ †Kv_vq cvIqv hvq? 
 K. e‡bi me©Î  L. e‡bi cwðgvÂ‡j 
 M. e‡bi c~e©vÂ‡j  N. Lyjbv †i‡Ä 

4|  †Kv_vq †R‡j‡`i me‡P‡q eo A¯’vqx evmf‚wg M‡o D‡V‡Q? 
 K. cïi b`xi Zx‡i  L. Puv`cvB †i‡Ä 
 M. `yejv Øxc  N. KUKv Øx‡c 
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cvV- 5 t B‡KvjwRK¨vj wcivwgW (Ecological pyramid) 

G cvV Aa¨qb †k‡l Avcwb 
♦ dzW †PBb wK Zv ej‡Z cvi‡eb| 
♦ msL¨vi wcivwgW e¨vL¨v Ki‡Z cvi‡eb| 
♦ ˆRweK I R‡bi wcivwgW m¤ú‡K© wjL‡Z cvi‡eb| 
♦ kw³i wcivwgW m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

dzW †PBb (food chain) ev Lv`¨ k„sLj t †h †Kvb B‡Kvwm‡÷‡g wewfbœ cÖKvi Rxe (cÖvYx I Dw™¢`) Lv‡`¨i cÖK…wZ 
Abyhvqx GKwU Q‡K web¨¯— A_©vr wewfbœ cÖKvi Rx‡ei gva¨‡g [‡hgb Z…b‡fvRx (herbivores); gvsm‡fvRx 
(Carnivores) I cPbKvix] kw³i e`j (Energy transfer) mivmwi †iLvq (Linear line) mw¾Z; cybt cybt 
Lv‡”Q Ges Zv‡KI f¶b Ki‡Q; G‡KB ejv nq dzW †PBb ev Lv`¨ k„sLj| 
cÖK…wZ‡Z `y cÖKvi Lv`¨ k„sLj †`Lv hvq t h_v- 
1| Pov‡bv (Grazing) Lv`¨ k„sLj 

D`vniY  
dvB‡Uvc−vsKUb      Ryc−vsKUb      gvQ 
A_ev 
Nvm       B`yi       wkqvj 
Dc‡ii D`vniY n‡Z eySv hvq B`yi Nvm Lvq, Avevi wkqvj B`yi‡K Lvq| 
2) Detritus (g„Z‰Re c`v_©) Lv`¨ k„sLj  

dzW †PB‡bi wewfbœ Lv`¨ ¯—i‡K †UªvwdK †j‡fj (Troptric level) e‡j| 

dzW I‡qe (Food web) ev Lv`¨ Rvj  
†h †Kvb m¤úÖ`v‡q mg¯— Lv`¨ k„sLj †cuPv‡bv (complicated) †bUIqvK© MVb K‡i Ges Lv`¨Rvj ˆZix K‡i| 
Lv`¨Rvj n‡jv †h †Kvb Rxe m¤úÖ`v‡qi †fZi Lvevi c×wZi m¤úK©| Lv`¨ k„sLj¸wji g‡a¨ m¤úK©‡K Lv`¨ Rvj 
ejv nq| 
 

 

 

 

 

 

 

wPÎ 16.3 t dzW I‡qe 

Ecological pyramid (B‡KvjwRK¨vj wcivwgW)  
†Kvb dzW †PB‡bi wewfbœ Lv`¨ ¯—‡i (Trophic level) Ae¯’vbiZ Rx‡ei msL¨v, kw³ I IRb ch©vqµ‡g K‡g hvq| 
Lv`¨¯—i¸wji ga¨Kvi G iKg m¤ú‡K©i Qwe ev wPÎ GKUv wcivwg‡Wi AvKvi avib K‡i| G‡KB B‡KvjwRK¨vj 
wcivwgW e‡j| B‡KvjwRK¨vj wcivwgW wZb cÖKvi; h_v t 
1. msL¨vi wcivwgW (Pyramid of numbers) 

2. ˆRweK IR‡bi wcivwgW (Pyramid of biomass) 

3. kw³i wcivwgW (Pyramid of energy) 

1| msL¨vi wcivwgW (Pyramid of numbers)  

G‡Z cÖ‡Z¨K dzW †PB‡bi cÖ_g Lv`¨¯—‡ii Rx‡ei msL¨v †kl Lv`¨ ¯—‡ii Rx‡ei msL¨vi Zzjbvq †ekx| dzW †PB‡bi 
Lv`¨¯—‡ii msL¨vi Dci wfwË K‡i m¤úK© †`Lv‡bvi Rb¨ m„ó wcivwgW AvK…wZi ˆjwLK AsKb‡K msL¨vi wcivwgW 
e‡j|  

Nvm 

dwos 
wUKwUwK 

evRcvLx Bu`yi 

Bu`yi mvc 
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 wPÎ 16.4 (K) t †mvRv wcivwgW  wPÎ 16.4 (L) t Dëv wcivwgW 

wPÎ 16. 4 (K,L) t msL¨vi wcivwgW 

G‡Z †`Lv hvq dzW †PB‡bi ïi“‡Z Lv`¨ ¯—‡i Dw™¢` Aew¯’Z Ges G‡`i msL¨v A‡bK †ekx| (wØZxq Lv`¨ ¯—‡i 
cÖvYxi msL¨v (dwos) cÖ_g ¯—‡ii Dw™¢‡`i msL¨v n‡Z Kg| †Zgwb Z…Zxq ¯—‡ii Rx‡ei (e¨vO) msL¨v 2q ¯—‡ii 
msL¨v n‡Z Kg| A_©vr cÖwZ ¯—‡i Rx‡ei msL¨v ax‡i ax‡i n«vm cv‡”Q Ges GKwU wÎ‡KvbvK…wZi wcivwg‡Wi AvKvi 
avib Ki‡Q| msL¨vi wcivwgW DëvI n‡Z cv‡i wPÎ 16.4 (L)| Lv`¨ k„sL‡ji cÖ_g ¯—‡ii GKwU e„nr Dw™¢`; 
e„‡¶i dj I cvZvi Dci wbf©ikxj 2q Lv`¨ ¯—i (cvLxi msL¨v); Ges 3q ¯—‡i Aew¯’Z cvLx‡`i kix‡i emevmiZ 
AmsL¨ †cvKv| myZivs †`Lv hvq msL¨vi wcivwgW Dëv AvK…wZi n‡Z cv‡i| 

2| ˆRweK IR‡bi wcivwgW (Pyramid of biomass) t †Kvb cwi‡e‡k †Kvb wbw`©ó mg‡q Rx‡ei ïKbv IRb‡K 

(dry weight) ˆRweK IRb (biomass) e‡j| †Kvb GKwU dzW †PB‡bi Lv`¨¯—i¸wji ˆRweK IRb †bqv nq Ges 
G‡`i djvdj Øviv ˆjwLK wPÎ AsKb Ki‡j GUv‡K wcivwg‡Wi gZ †`Lvq| G‡KB ˆRweK IR‡bi wcivwgW e‡j| 
wP‡Î †`Lv hvq (16.5) GKwU Dw™¢‡`i ˆRweK IRb Dnvi Dci wbf©ikxj cvLx‡`i IRb n‡Z A‡bK †ekx; 
cvLx‡`i IRb Dnv‡`i Dci wbf©ikxj ciRxwe †cvKvgvK‡oi IR‡bi †P‡q †ekx| hw`I †cvKvgvK‡oi msL¨v 
A‡bK| ˆRweK IR‡bi wcivwgW DëvI n‡Z cv‡i| †hgb mgy`ª ev b`x‡Z dzW †PB‡bi wPÎ †_‡K eySv hvq| 
dvB‡Uvc−vsKU‡bi IRb Zv‡`i Dci wbf©ikxj †QvU gvQ¸wj †_‡K Kg; Ges †QvU gvQ¸wji IRb Zv‡`i Dci 
wbf©ikxj eo gv‡Qi IR‡bi XvB‡Z Kg| 
 

 

 

 

 

 

 

 

 

 

 

 

 
 wPÎ 16.5 (K) t †mvRv wcivwgW  wPÎ 16.5 (L) t Dëv wcivwgW 

wPÎ 16.5 (K,L) t ˆRweK IR‡bi wcivwgW 
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3| kw³i wcivwgW (Pyramid of Energy) t †h †Kvb B‡Kvwm‡÷‡g GKUv dzW †PB‡bi wewfbœ Lv`¨ ¯—‡i we‡kl 
mg‡q kw³ wbY©q K‡i ˆjwLK wPÎ AsKb Kiv hvq Ges GUv wcivwg‡Wi AvKvi avib K‡i| GUv‡K kw³i wcivwgW 
ejv nq| GKwU we‡kl GjvKvi Dw™¢` wbw`©ó mg‡q †h cwigvb kw³ msMÖn Ki‡Z cv‡i Zv GKB mg‡q Ab¨vb¨ Lv`¨ 
¯—‡ii H GjvKvi Rxemg~n †h cwigvb kw³ msMÖn Ki‡Z cvi‡e Zv †_‡K A‡bK †ekx| GKwU cyKz‡ii kw³i 
wcivwgW †`Lvb n‡jv| cyKz‡i dvB‡Uvc−vsKU‡bi msL¨v AZ¨waK Ges G‡`i RxebPµ AwZ Aí mg‡q †kl nq e‡j 
`ª“Z esk we¯—vi Ki‡Z cv‡i| dvB‡Uvc−vsKUb †h cwigvb kw³ mÂq Ki‡Z cv‡i Zv Aí msL¨K gv‡Qi kw³ 
mÂ‡qi ¶gZv †_‡K A‡bK †ekx| (wPÎ- 16.6)| Avevi 2q Lv`¨ ¯—‡ii gv‡Qi kw³ mÂ‡qi ¶gZv †kl Lv`¨ ¯—
‡ii gsm †fvRx cÖvYx †_‡K †ekx| 
 

 

 

 

 

 

 

 

 

 

 
 

 

wPÎ 16.6 t GKwU kw³i wcivwgW t  1- †cÖvwWDmvi; 2- cÖv_wgK KbwRDgvi; 
3- wØZxq ¯—‡ii KbwRDgvi; 4- Z…Zxq ¯—‡ii KbwRDgvi 

 

mvims‡¶c  

B‡KvjwRK¨vj wcivwgW, dzW †PBb, dzW I‡q‡ei mwnZ mshy³| dzW †PB‡b GKwU QK _v‡K Ges cÖK…wZ‡Z Pov‡bv 
(Grazing) I Detritus dzW †PBb we`¨gvb| dzW I‡qe GKwU Lv`¨ k„sL‡ji †cPv‡bv (complicated) †bUIqvK©| 
dzW †PB‡bi wewfbœ Lv`¨ ¯—‡i (Trophic level) Ae¯’vbiZ Rx‡ei msL¨v, kw³ I IRb ch©vqµ‡g n«vm cvq| 
Lv`¨¯—i¸wji g‡a¨ m¤úK© wP‡Î GKwU wcivwg‡Wi AvKvi avib K‡i| B‡KvjwRK¨vj wcivwgW wZbcÖKvi, h_v, (1) 
msL¨vi wcivwgW; (2) ˆRweK IR‡bi wcivwgW I (3) kw³i wcivwgW| 

cv‡VvËi g~j¨vqb- 5  

1|  dzW wKfv‡e †PBb mw¾Z? 
 K. evKv †iLvq  L. mivmwi †iLvq  
 M. G‡jv‡g‡jv  N. †bU Iqv‡K© 

2|  Detritus n‡jv 
 K. dzWI‡qe L. dzW †PBb 
 M. ˆRweK wcivwgW  N. kw³i wcivwgW 

3|  msL¨vi wcivwgW n‡Z cv‡i 
 K. wÎ‡KvbvK…wZi †mvRv  L. wÎ‡KvbvK…wZi †mvRv I Dëv 
 M. ïay Dëv  N. wÎ‡KvbvK…wZi Dëv 
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cvV- 6 t ev‡qvwRI †Kwg‡Kj Pµ ev Rxe f‚-ivmvqwbK Pµ (Bio 

geochemical cycle) 

G cvV Aa¨qb †k‡l Avcwb 

♦ Rxe f‚-ivmvqwbK P‡µi msMv ej‡Z cvi‡eb| 

♦ Rxe f‚-ivmvqwbK Pµ KZ cÖKvi Zv wjL‡Z cvi‡eb| 

♦ evqexq Pµ I cvjwjK P‡µi Avavi e¨vL¨v Ki‡Z cvi‡eb| 

Bio ej‡Z Dw™¢` I cÖvYxi Rxeb‡K eySvq; Geo ej‡Z f‚wg ev c„w_ex‡K eySvq| GLv‡b Rx‡ei f‚wgi mv‡_ 

ivmvqwbK cÖwµqvi gva¨‡g †h m¤úK© Zv‡K eySvq| wewfbœ ivmvqwbK c`v‡_©i gvwUi mv‡_ I mgy‡`ªi mv‡_ Av`vb 

cÖ`vb N‡U, Zv‡K f‚-ivmvqwbK Pµ e‡j| ivmvqwbK c`v_©mg~n gvwU A_ev cvwbi avivi mv‡_ wg‡k Ges cieZ©x 

†Kvb GK mg‡q cybivq gvwU‡Z wd‡i Av‡m| Gfv‡e wewfbœ ivmvqwbK c`v‡_©i gvwU I cvwbi cÖev‡ni g‡a¨ Av`vb 

cÖ`vb nq| 

cwi‡ek †_‡K Rxe‡`‡n Ges Rxe‡`n n‡Z ivmvqwbK c`v‡_©i †h Av`vb cÖ`vb nq Zv‡K ejv nq Bio 

geochemical Pµ| Rxe‡`‡ni cÖ‡qvRbxq ivmvqwbK c`v_© Ges A‰Re c`v_©mg~n †hfv‡e P‡j _v‡K Zv‡K ejv 

nq cywó Pµ (Nutrient cycle)| Biogeochemical Pµ‡K `yfv‡M fvM Kiv hvq, h_v t 

1| evqexq cÖK…wZi (Gaseous type) 

2| cvjwjK cÖK…wZi (Sedimentary type) 

evqexq cÖK…wZi P‡µ Avavi AvKv‡k Ges mgy‡`ª Aew¯’Z| cvjwjK cÖK…wZi P‡µ Avavi c„w_ex c„‡ôi †fZ‡i A_©vr 

gvwUi †fZ‡i Aew¯’Z| B‡KvjwR ïay Rxe I cwi‡e‡ki m¤úK©B bq eis Gi mv‡_ †h me Ro c`v_© Av‡Q Zvi 

mv‡_I fvj m¤úK© Av‡Q| c„w_ex‡Z hZ iK‡gi Dcv`vb Av‡Q †m¸‡jvi 30 †_‡K 40 iK‡gi Dcv`vb Rxe‡`‡ni 

cywó, e„w× BZ¨vw`i Rb¨ AZ¨š— cÖ‡qvRbxq| Gme Dcv`v‡bi g‡a¨ Kve©b, nvB †Wªv‡Rb, Aw·‡Rb Ges bvB‡Uªv‡Rb 

Rx‡ei Rb¨ AwZ cÖ‡qvRbxq Ges Rxe G¸‡jvi cÖ‡Z¨KwU †ek e¨envi K‡i _v‡K| G¸‡jv e¨wZ‡i‡K AviI A‡bK 

Dcv`vb Av‡Q †m¸‡jv AwZ Aí cwigv‡b Rx‡ei Kg©¶gZv eRvq ivLvi Rb¨ cÖ‡qvRb n‡q c‡o| Dcv`vb cwigv‡b 

†ekx A_ev Aí cwigv‡bB †nvK Zv GKwU P‡µi gva¨‡g Rxe‡`‡n Av‡m Ges cybivq Rxe‡`n n‡Z †ei n‡q 

cwi‡e‡k wg‡k hvq| 

cwi‡e‡k j¶¨ Kiv hvq †h, kw³i aviv GKw`K n‡Z Ab¨w`‡K c`v‡_©i Pµ‡K mwi‡q wb‡q hvq| wewfbœ c`v_© 

KLbB GKfv‡e Ae¯’vb K‡i bv| †Kvb cwi‡ek ixwZ‡ZB Ggb †`Lv hvq bv †h me c`v_© †mLv‡b mgvbfv‡e 

Ae¯’vb K‡i| wP‡Îi mvnv‡h¨ welqwU eySv hv‡e| wPÎ bs 16.7 †_‡K eySv hvq †h cywó mgwó cÖvYx n‡Z A‡bK `~‡i 

Aew¯’Z| wP‡Î †`Lv hvq Pµ Dw™¢` †_‡K cÖvYx‡Z Ges cybivq cÖvbx †_‡K Dw™¢‡` P‡j hvq| A‡bK mgq cywó 

mgwó‡K Avavi mgwó ejv n‡q _v‡K Kvib Rxe Zv cvqbv| Kvib †h me c`v_© mn‡RB cvIqv hvq Zv‡`i g‡a¨ 

Ges †h mec`v_© mn‡RB cvIqv hvqbv Zv‡`i g‡a¨ axiMwZ m¤úbœ we`¨gvb| Kve©b, bvB‡Uªv‡Rb I Aw·‡Rb Pµ 

Ggbfv‡e KvR K‡i †h, †Kvb Kvi‡Y G m‡ei cwigv‡b †Kvb e¨wZµg NU‡j  
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P = Productivity 

Pg = Gross Productivity 

Pn = Net Productivity 

R = Respiration 
wPÎ 16.7 t f‚-ivmvqwbK Pµ 

mn‡RB Zviv Zv‡`i Afve c~ib K‡i wb‡Z cv‡i| GUv m¤¢e nq GR‡b¨ †h evqygÛ‡j Gme c`v‡_©i Afve †bB| 
†Kvb Kvi‡b hw` †Kvb ¯’v‡b nVvs Kve©bWvBA·vB‡Wi cwigvb e„w× cvq, Zvn‡j Aí mg‡qi g‡a¨ Dw™¢` Ggb 
cwigv‡b Zv MÖnb K‡i †h AwZwi³ cwigv‡b Avi _v‡Kbv| A‡bK mgq AwZwi³ Kve©bWvB A·vBW (CO2) 

Kve©‡b‡U cwibZ nq Ges Zv mgy‡`ªi cvwbi mv‡_ wg‡k hvq| evqexq c`v‡_©i hw` NvUwZ †`Lv †`q Zvn‡j Ab¨Î 
n‡Z G c`v_© G‡m †mLv‡b †cŠQvq d‡j Aí mg‡qi g‡a¨B NvUwZ c~ib n‡q hvq| GRb¨ evqexq ai‡bi P‡µi 
Kv‡R A‡bKUv c~b©Zvfve j¶¨ Kiv hvq| memgq G ai‡bi NvUwZ mn‡RB c~ib nqbv e‡j gvby‡li RxebhvÎvi 
Amyweav m„wó nq| 

cvjwjK P‡µi †¶‡Î wfbœ Ae¯’v †`Lv hvq| c„w_ex c„‡ôi ¯’v‡b ¯’v‡b †Kvb we‡kl c`v_© †ekx cwigv‡b _v‡K Ges 
†mLv‡b †Kvb mwµq f‚wgKv cvjb K‡ibv| f‚c„‡ôi cwieZ©‡bi R‡b¨B Gme c`v_© cwigv‡b Kg ev †ekx n‡q _v‡K| 
†Kvb †Kvb c`v_© †h cwigv‡b bó n‡q hvq Zv mn‡R c~ib nqbv| Kvib †h MwZ‡Z GK cwi‡ek n‡Z Ab¨ cwi‡e‡k 
P‡j hvq, GKB MwZ‡Z Ab¨ cwi‡ek †_‡K wd‡i Av‡mbv| c`v‡_©i Ggb ai‡bi Av`vb cÖ`v‡b ev Avg`vbx 
idZvwb‡Z hw` GKwU we‡kl wbqg _vK‡Zv Zvn‡j Ae¯’vi cwieZ©b n‡Zv mvgwqK| gvbyl wb‡Ri cÖ‡qvR‡b cÖvq 40 
ai‡bi Dcv`vb e¨envi K‡i _v‡K| gvbyl Zvi Kv‡Ri ZvwM‡` wewfbœ ai‡bi c`v_© AwZ Aí mg‡qi g‡a¨ GK¯’vb 
†_‡K Ab¨¯’v‡b wb‡q hvq| d‡j ev‡qvwRI‡Kwg‡Kj Pµ fvjfv‡e KvR Ki‡Z cv‡ibv| G ai‡bi Kv‡Ri Rb¨ 
A‡bK mgq gvbyl‡K gvïj w`‡Z nq| Kvib †Kvb c`v_© GK¯’v‡b †ekx Rgv nq, Ab¨w`‡K Avi GK¯’v‡b Kg 
_v‡K| D`vniYmiƒc D‡j−L Kiv †h‡Z cv‡i †h c„w_exi wewfbœ ¯’v‡b dm‡d‡Ui Lwb Av‡Q| Lwb †_‡K dm‡dU Zz‡j 
Avbvi Ges Zv w`‡q KvR Kivi d‡j AvenvIqv ¯’vbxqfv‡e `~wlZ n‡q c‡o| AÁZvi Kvi‡b K…wl Rwg‡Z dm‡dU 
e¨env‡ii mgq wPš—v K‡i †`Lv nq bv †h AwZwi³ dm‡dU e¨envi Ki‡j wK ai‡bi ¶wZ n‡Z cv‡i| M‡elYv K‡i 
†`Lv †M‡Q †h AwZwi³ cwigvb dm‡dU e¨envi Ki‡j Zvi meUzKz Rwg‡Z e¨eüZ nq bv| AwZwi³fv‡e †`Iqv 
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dm‡d‡Ui †ek wKQy Ask cvwbi mv‡_ wg‡k cvwbi ¯^vfvweK ¸b bó K‡i †d‡j| c`v‡_©i Av`vb cÖ`v‡b †hb Ggb 
Ae¯’vi m„wó bv nq †h, †Kvb we‡kl c`v‡_©i cwigvY †Kvb ¯’v‡b A¯^vfvweKfv‡e †e‡o hvq Ges Ab¨¯’v‡b Zv Lye 
K‡g hvq| cvwbi ¯^vfvweK ¸b eRvq ivLvi Rb¨ cywói Kv‡R Zv e¨eüZ nq Ggb c`v‡_©i cwigvb n«vm †c‡j Zv 
cybivq wdwi‡q Avbvi e¨e¯’v Ki‡Z n‡e| 
 

mvims‡¶c 

wewfbœ ivmvqwbK c`v‡_©i gvwUi mv‡_ I mgy‡`ªi mv‡_ Av`vb cÖ`vb‡K f‚-ivmvqwbK Pµ ev ev‡qvwRI‡KwgK¨vj 
Pµ e‡j| ivmvqwbK c`v_© mg~n gvwU ev cvwbi avivi mv‡_ wg‡k Ges cybivq gvwU‡Z wd‡i Av‡m| 

Biogeochemical Pµ‡K `yfv‡M fvM Kiv hvq h_v, evqexq cÖK…wZi (gaseous type) cvjwjK cÖK…wZi 

(Sedimentary type). evqexq cÖK…wZi Avavi AvKvk I mgy`ª Ges cvjwjK P‡µi Avavi c„w_ex c„‡ôi wfZ‡i| 
c„w_exi cÖvq 30-40 iK‡gi Dcv`vb Rxe‡`‡n cywó I e„w×i Rb¨ cÖ‡qvRbxq| 

Zb¥‡a¨ Kve©b, nvB‡Wªv‡Rb, Aw·‡Rb, bvB‡Uªv‡Rb AwZ cÖ‡qvRbxq| f‚c„‡ôi cwieZ©‡bi Rb¨ c„w_ex c„‡ôi †Kvb 
†Kvb ¯’vb †Kvb we‡kl c`v_© †ekx cwigv‡b cvIqv hvq| gvbyl Kv‡Ri cÖ‡qvR‡b wewfbœ ai‡Yi c`v_© AwZ Aí 
mg‡q GK¯’v‡b n‡Z Ab¨¯’v‡b wb‡q †h‡Z cv‡i| cvjwjK Pµ ZvB fvjfv‡e KvR Ki‡Z cv‡ibv| 

cv‡VvËi g~j¨vqb- 6  

1|  evqexq P‡µi Avavi †KvbwU? 
 K. AvKvk  L. gvwU 
 M. cyKzi  N. K…wlRwg 

2|  cywó mgwó cÖvYx n‡Z †Kv_vq Aew¯’Z? 
 K. A‡bK `~‡i  L. A‡bK wbK‡U 
 M. Dw™¢‡`i †fZi  N. `~‡iI bq Kv‡QI bq 

3|  †KvbwU cvjwjK P‡µi c`v_©? 
 K. Kve©b WvB A·vBW  L. Aw·‡Rb 
 M. dm‡dU  N. mvjdvi WvB A·vBW 

4|  K…wl Rwg‡Z AwZwi³ dm‡dU w`‡j wK N‡U? 
 K. gvwU `~wlZ nq  L. cvwb `~wlZ nq 
 M. evZvm `~wlZ nq  N. cÖvYx gviv hvq 
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cvV- 7 t Kve©b Pµ 
G cvV Aa¨qb †k‡l Avcwb 
♦ Kve©b Pµ wK Zv e¨vL¨v Ki‡Z cvi‡eb| 
♦ evZv‡m Kve©b-WvB-A·vB‡Wi cwigvb ej‡Z cvi‡eb| 
♦ Kve©b-WvB-A·vB‡Wi cÖwZwµqv m¤ú‡K© avibv jvf Ki‡Z cvi‡eb| 
Kve©b Pµ 
evqygÛ‡j Kve©b WvB A·vB‡Wi Ae`vb Acwimxg| evZv‡m Kve©bWvBA·vB‡Wi cwigvb 0.035% Ges Zv †h 
P‡µi gva¨‡g KvR K‡i Zv cwi‡e‡k LyeB ¸i“Z¡c~b©| cÖwZ eQi cÖvq 80 †KvwU Ub CO2 evZv‡m wg‡k| wnmve K‡i 
†`Lv hvq †h wewfbœ cÖKvi KjKviLvbv †_‡K cÖvq 60 †KvwU Ub CO2 evZv‡m Av‡m| evKx 20 †KvwU Ub CO2 Av‡m 
K…wl Rwg Pvlvev‡`i d‡j| G cwigvb CO2 Gi AwaKvskB mgy‡`ªi cvwb‡Z †b‡g Av‡m Ges †mLv‡b Kve©‡bU 
wnmv‡e Rgv _v‡K| K…wl Rwg‡Z Nb Nb Pvl w`‡j Rwg‡Z RgvK„Z CO2 Pv‡li mgq gvwU †_‡K c„_K n‡q evZv‡mi 
mv‡_ wg‡k hvq| Pv‡li Rwg n‡Z Gfv‡e CO2 †ei n‡q hvIqv‡Z Ges Rwg‡Z Aew¯’Z cPv ˆRe c`v‡_© Aw·‡R‡bi 
cÖwµqvi d‡j cwi‡e‡k wKQy wKQy cwieZ©b †`Lv hvq| G cwieZ©‡bi d‡j cywó P‡µ c‡iv¶fv‡e cÖfve c‡o| e‡bi 
MvQcvjv †K‡U †dj‡j Ges Dch©ycwi Rwg‡Z Pvl w`‡j wKQy msL¨K ivmvqwbK c`v_© Rwg †_‡K †ei n‡q hvq| 
wSby‡Ki †Lvjm cix¶v K‡i †`Lv †M‡Q †h cÖvq GK nvRvi eQi c~‡e© wSby‡Ki †Lvjm eZ©gv‡bi Zzjbvq g¨vsMvwbR 
I †ewiqvg kZKiv 50-100 fvM †ekx _vKZ| avibv Kiv hvq †h Aí cvwbi mv‡_ CO2 gvwUi g‡a¨ cÖ‡ek Kivi 
d‡j †mLvbKvi wkjv n‡Z Gme c`v_© †ei n‡q wM‡q‡Q| c~‡e© cvwb gvwUi cPv jZv cvZvi ¯—i w`‡q Pzqv‡q †h‡Zv| 
eZ©gv‡b cvwb gvwUi Dci w`‡q cÖevwnZ nq d‡j H me c`v_© cvwbi mv‡_ P‡j hvq| K…wl Rwg‡Z I e‡b †ek 
wKQyw`b hver gvbyl †h cwieZ©b G‡b‡Q Zvi d‡jB cwi‡e‡k G cwieZ©b †`Lv w`‡q‡Q| gvbyl hw` G mgm¨v ey‡S 
Ges mgvav‡bi †Póv K‡i (A_©vr cwigvbgZ ivmvqwbK mvi e¨envi K‡i) Zvn‡j Avgiv Avgv‡`i fzj eyS‡Z 
cvi‡ev| c~‡e© K…wli KvR ivmvqwbK mvi Lye e¨envi n‡Zvbv| eZ©gv‡b D”P djbkxj k‡m¨i Rb¨ Rwg‡Z mvi 
e¨envi Acwinvh©¨| g¨vsMvwbR, †ewiqvg, †evib BZ¨vw` Dw™¢‡`i e„w×i Rb¨ AwZ Aí cwigv‡b cÖ‡qvRb nq| Rwg‡Z 
Gme c`v‡_©i Abycw¯’wZ Drcv`b n«vm K‡i| GgZve¯’vq cix¶v K‡i †`Lv cÖ‡qvRb wKfv‡e Ges †Kb evqygÛ‡j 
CO2 Gi cwigvb n«vm †c‡q‡Q I O2 Gi cwigvb e„w× †c‡q‡Q; RxegÛj m„wói c~‡e© c„w_exi evqy gÛ‡j ïay 
Av‡MœqwMwii M¨vm wQj| H mgq evqygÛ‡j CO2 Gi cwigvb LyeB Kg wQj Ges Aw·‡Rb cÖvq wQjbv ej‡jB P‡j| 
ZLb †h mg¯— Rxe wQj Zv‡`i k¦vm wµqv Aw·‡Rb e¨wZ‡i‡K n‡Zv| cieZ©x‡Z ax‡i ax‡i Aw·‡R‡bi cwigvb e„w× 
cvq Ges Kve©bWvB A·vB‡Wi cwigvb n«vm cvq| 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

wPÎ 16.8 t Kve©b Pµ; fvsMv jvB‡bi †fZi ˆRe †dR (Organic Phase) 
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AwaKš‘ bvB‡Uªv‡R‡bi cwieZ©‡b Ges cvwb n‡Z nvB‡Wªv‡R‡bi DrcwËi Kvi‡Y evqygÛ‡j Aw·‡R‡bi cwigvb e„w× 
cvq| Dw™¢‡` mv‡jvK ms‡k−l‡bi Rb¨ Kve©bWvB A·vB‡Wi cÖ‡qvRb nq| c„w_exi †h As‡k Dw™¢`ivRx †ekx †mLv‡b 
cÖPzi cwigvb (CO2) mv‡jvKms‡k−l‡bi Rb¨ cÖ‡qvRb nq| eZ©gv‡b Rxevk¥ Rvjvwb (fossil fuel) †hgb 
†c‡Uªvwjqv‡g, Kqjv BZ¨vw` e¨env‡ii d‡j evZv‡m CO2 Gi cwigvb e„w× †c‡q‡Q| CO2 Gi cwigvb Gfv‡e 
evqygÛ‡j †M‡j m~h© †_‡K weKwiZ iwk¥ †hgb Infra red ev long wave radiation †ekx cwigv‡b CO2 KZ©„K 
†kvwlZ n‡e| d‡j c„w_ex DËß n‡q DV‡e Ges ZvcgvÎv e„w× cv‡e| 
 

mvims‡¶c 

evZv‡m Kve©b WvB A·vB‡Wi cwigvb 0.035%| cÖwZ eQi cÖvq 80 †KvUx Ub Kve©b WvB A·vBW evZv‡m wg‡k; 
Zb¥‡a¨ 60 †KvUx Ub Av‡m Kj KviLvbv †_‡K| †ekxi fvM CO2 mgy‡`ªi cvwb‡Z †b‡g Av‡m| K…wl Rwg‡Z Nb 
Nb Pvl w`‡j CO2 gvwU n‡Z c„_K n‡q evZv‡m wg‡k hvq| d‡j gvby‡li Kvh©Kjv‡ci d‡j cwi‡e‡k cwieZ©b 
j¶ Kiv hvq| RxegÛj m„wói c~‡e© c„w_exi evqygÛ‡j ïay Av‡MœqwMwii M¨vm wQj Ges evqygÛ‡j CO2 Gi 
cwigvb LyeB Kg wQj Ges O2 wQjbv ej‡jB P‡j| bvB‡Uªv‡R‡bi cwieZ©‡b Ges cvwb n‡Z nvB‡Wªv‡‡R‡bi 
DrcwËi Kvi‡Y evqygÛ‡j Avw·‡R‡bi cwigvb e„w× †c‡q‡Q| 

cv‡VvËi g~j¨vqb- 7 

1|  KjKvi Lvbv n‡Z cÖwZeQi wbM©Z CO2 Gi cwigvb KZ? 
 K. 50 †KvUx Ub  L. 60 †KvUx Ub 
 M. 65 †KvUx Ub  N. 70 †KvUx Ub 

2| K…wl Rwg‡Z CO2 Gi cwieZ©‡bi d‡j wK N‡U? 
 K. cywó P‡µ cÖfve c‡o  L. Rwg Abye©i n‡q hvq 
 M. gvwU bó n‡q hvq  N. gvwU‡Z Aw·‡R‡bi ZviZg¨ nq 

3|  Rxevk¥ Rvjvwb e¨env‡ii d‡j evZv‡m wK e„w× †c‡q‡Q? 
 K. O2 Gi cwigvb  L. CO2 Gi cwigvb 
 M. N Gi cwigvb  N. †Kvb cwieZ©b nqwb 
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cvV- 8 t bvB‡Uªv‡Rb Pµ (Nitrogen cycle) 

G cvV Aa¨qb †k‡l Avcwb 
♦ bvB‡Uªv‡Rb P‡µ e¨vK‡Uwiqvi Kvh©Kjvc D‡j−L Ki‡Z cvi‡eb| 
♦ evZv‡mi bB‡Uªv‡Rb Mv‡Qi g~‡j GK fv‡e Rgv nqZv ej‡Z cvi‡eb| 
♦ bxjvf meyR ˆkevi gvwU‡Z bvB‡Uªv‡Rb Ave× Ki‡Z cv‡i Zv e¨vL¨v Ki‡Z cvi‡eb| 
bvB‡Uªv‡Rb Pµ evqexq ai‡bi P‡µi GKwU RwUjiƒc| †Kvb cwi‡e‡k †h cwigvb bvB‡Uªv‡Rb cÖ‡qvRb Zv hw` bv 
_v‡K Zvn‡j Rx‡ei Rb¨ cÖwZKzj Ae¯’vi m„wó nq| Rxe‡`‡ni †cÖv‡Uvc−vR‡g bvB‡Uªv‡R‡bi cÖ‡qvRb nq| Bnv ˆRe 
Ges A‰Re  c`v_© n‡Z cP‡b mnvqZvKvix e¨vK‡Uwiqv KZ©„K cÖ¯‘Z nq| bvB‡Uªv‡R‡bi AvswkK Ask mivmwi 
bvB‡Uª‡U cwibZ nq| Dw™¢` Bnv mn‡R MÖnb Ki‡Z cv‡i| bvB‡Uªv‡R‡bi Gfv‡e cwieZ©‡bi Dw™¢` KZ©„K e¨env‡ii 
†h Pµ Av‡Q Zv †ek mvavib, wPÎ| evZv‡m kZKiv cÖvq 78 fvM bvB‡Uªv‡Rb| evqygÛj‡K bvB‡Uªv‡R‡bi Avavi 
ejv hvq| wKQy wKQy e¨vK‡Uwiqv bvB‡Uªv‡Rb cÖ¯‘Z Ki‡Z cv‡i Ges Gme e¨vK‡Uwiqvi Kvh©Kjv‡ci d‡j me©`vB 
bvB‡Uªv‡Rb cÖ¯‘Z n‡”Q, Ges evZv‡mi mv‡_ wg‡k hv‡”Q| evZvm n‡Z GB bvB‡Uªv‡Rb wKQymsL¨K e¨vK‡Uwiqv I 
QÎv‡Ki mvnv‡h¨ Dw™¢‡`i g~‡j G‡m Rgv nq| we`y¨‡Zi PgKvwbi mgq evZvm n‡Z bvB‡Uªv‡Rb ¯’jfv‡M Av‡m| 
M‡elbv K‡i †`Lv †M‡Q, wKfv‡e bvB‡Uªv‡Rb P‡µi gva¨‡g kw³ G‡m G P‡µi Kv‡R mvnvh¨ K‡i| Avwgl RvZxh 
c`v_© †_‡K bvB‡UªU MwVZ nevi mgq wewfbœ ¯—‡i †h kw³ mÂvwiZ nq Zv Rx‡ei Kv‡R jv‡M| P‡µi Ab¨w`‡K †h 
kw³i cÖ‡qvRb Zv Av‡m m~‡h©i Av‡jv ev ˆRe c`v_© †_‡K| Nitrosomonas e¨vK‡Uwiqv A¨v‡gvwbqv‡K bvB‡Uª‡U 
cwiYZ K‡i; Nitrobacter e¨vK‡Uwiqv bvBUªvBU‡K bvB‡Uª‡U cwibZ K‡i| wKQy msL¨K e¨K‡Uwiqv bvB‡Uªv‡Rb‡K 
Dw™¢‡`i g~‡j Rgv K‡i Ges G mgq (Molybdenum) gwje‡Wbvg c`v‡_©i cÖ‡qvRb nq| G c`v_© LyeB Aí 
cwigv‡b `iKvi nq Ges cwi‡e‡k gwje‡Wbv‡gi Abycw¯’wZ bvB‡Uªv‡Rb Rgv Kv‡R e¨vNvZ m„wó K‡i| 
Rhizobium e¨vK‡Uwiqv evqy †_‡K bvB‡Uªv‡Rb wb‡q Dw™¢‡`i wkK‡o Rgv K‡i; GQvov Azotobacter I 
Clostridium evqy †_‡K N2 wb‡q gvwU‡Z Rgv K‡i| Nostoc I Anabaena bvgK bxjvf meyR ˆkevj (blue 

green algae) I gvwU‡Z bvB‡Uªv‡Rb Rgv K‡i _v‡K| e¨vK‡Uwiqv Qvov Ab¨vb¨ gva¨‡g bvB‡Uªv‡Rb Pµ wK fv‡e 
KvR K‡i Dnv wP‡Î †`Lv‡bv n‡q‡Q|  
Mv‡Qi cvZvi Dci †h me e¨vK‡Uwiqv Ges QÎvK R‡b¥ BnvivI evZvm †_‡K bvB‡Uªv‡Rb wb‡q Rgv K‡i Ges Dw™¢` 
Zv wb‡Ri Kv‡R e¨envi K‡i| wK cwigvb bvB‡Uªv‡Rb Rgv Kiv †h‡Z cv‡i Zv wb‡q M‡elbv n‡q‡Q| weÁvbxiv 
avibv K‡ib Rwgi cÖwZ eM©wgUv‡i 140-170 wgwjMÖvg bvB‡Uªv‡Rb Rgv nq| GB wnmve g‡Z cÖwZ GKi Rwg‡Z GK 
†_‡K Qq cvDÛ bvB‡Uªv‡Rb Rgv _v‡K| m¤úÖwZ M‡elbv K‡i †`Lv †M‡Q †h cÖwZ eM©wgUvi cwigvb RvqMvq GK 
MÖvg cwigvb bvB‡Uªv‡Rb Rgv nq| myZivs GKi cÖwZ Gi cwigvb nq 10 cvDÛ| †h mg¯— AÂ‡j fvj dmj R‡b¥ 
†mLv‡b RgvK…Z bvB‡Uªv‡R‡bi cwigvb cÖwZ GKi Rwg‡Z cÖvq 200 cvDÛ| Rjvf‚wg‡Z we‡kl K‡i †hLv‡b bxjvf 
meyR ˆkevj Av‡Q A_©vr †hLvbKvi cvwb `~wlZ †mLv‡b †ekx cwigvb bvB‡Uªv‡Rb Rgv nq| mgy‡`ª RgvK…Z 
bvB‡Uªv‡R‡bi cwigvb A‡bK †ekx| e„wói cvwbi mv‡_ bvB‡Uªv‡Rb MvQcvjvi Dci I gvwUi Dci c‡o; Gi cwigvb 
cÖwZ eM©wgUv‡i cÖvq 3-4 MÖvg| MÖx®§ cÖavb †`‡k e„wócv‡Zi cwigvb †ekx Ges bvB‡Uªv‡R‡bi cwigvb cÖwZ eM©wgUv‡i 
†ekx| Gi g‡a¨ †ekxi fvMB A v̈‡gvwbqv Ges Ab¨vb¨ ai‡bi c`v_© wnmv‡e D‡o hvq Ges evZv‡mi mv‡_ wg‡k hvq| 

wkg RvZxq (Legume) Dw™¢` †hgb, Wvj, wQg, aBbPv, eKdzj BZ¨vw`i wkK‡o ev g~‡j bvB‡Uªv‡Rb Rgv iv‡L| 
Rwgi Drcv`b ¶gZv wVK ivLvi Rb¨ GK eQi ci ci wkg RvZxh Dw™¢‡`i Pvl Kiv DwPr| G RvZxq Dw™¢‡`i 
wkK‡o eo eo `vbv`vi As‡k (nodule) (wPÎ) bvB‡Uªv‡Rb Rgv Kivi c×wZi KvR K‡i| G QvovI †j¸g MvQmn 
Rwg Pvl Kiv nq, †j¸g gvwUi bx‡P Pvcv c‡o c‡P hvq| G c×wZ‡Z Rwg‡Z mvi e„w×‡K ÒmeyR mvi cÖ‡qvMÓ ejv nq| 
Rwg‡Z K…wÎg mvi cÖ‡qvM Ki‡j AwZwi³ cwigvb bvB‡Uªv‡Rb Rwg †_‡K cvwbi mv‡_ Ab¨Î wM‡q `~l‡Yi m„wó Ki‡Z 
cv‡i| A_P †j¸g Pv‡li gva¨‡g e¨vK‡Uwiqvi mvnv‡h¨ †h bvB‡Uªv‡Rb Rgv nq Zv‡Z †Kvb LiP †bB Ges cwi‡ek 
`~lbgy³ _v‡K| bwWDj e¨vK‡Uwiqv cÖwZ GKi Rwg‡Z 50-100 wK‡jvMÖvg bvB‡Uªv‡Rb Rgv Ki‡Z cv‡i| 

†h me‡`‡k avb Pvl Kiv nq, †mLv‡bi Rwg‡Z bxjvf meyR ˆkevj (Nostoc, Anabanena) I eªv‡qvdvBU 

(Bryophyte) G‡Rvjv (Azolla) R‡b¥| cix¶v K‡i †`Lv †M‡Q †h Rwg‡Z G ai‡bi Dw™¢‡`i Dcw¯’wZ av‡bi 
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djb e„w× K‡i| Avgv‡`i †`‡k m¤úÖwZ Azolla Pvl wb‡q M‡elbv Pj‡Q| Dc‡ii Av‡jvPbv n‡Z eySv hvq evZv‡m 
†h bvB‡Uªv‡Rb Av‡Q Zv Rwg‡Z Rgv Kivi c×wZ‡Z Rwgi Drcv`b ¶gZv e„w× Kiv hvq| 

Av‡MœqwMwii AMœyrcv‡Zi d‡j cÖPzi cwigvb bvB‡Uªv‡Rb wbM©Z nq Ges evZv‡m wM‡q wg‡k| Av‡Mœq wMwii 
AMœyrcv‡Zi d‡j kni I MÖvgmn eo eo Rbeûj GjvKv aŸsk nq, GR‡b¨ G‡K gvbyl Awfkvc g‡b K‡i| wKš‘ 
G‡Z cÖPzi cwigvb bvB‡Uªv‡Rb Dc‡i G‡m evZv‡mi mv‡_ wg‡k hvq| 

wPÎ 16.9 t bvB‡Uªv‡Rb Pµ 
 

mvims‡¶c 

Rxe‡`‡ni †cÖv‡Uvc−vR‡g bvB‡Uªv‡R‡bi cÖ‡qvRb nq| Dw™¢` bvB‡UªU (NO3) mn‡R MÖnY Ki‡Z cv‡i| evZv‡m 
bvB‡Uªv‡R‡bi cwigvb kZKiv 78 fvM| wKQy wKQy e¨vK‡Uwiqvi Kvh©Kjv‡ci d‡j bvB‡Uªv‡Rb cÖ¯‘Z n‡q evZv‡m 
wg‡k hvq| Avwgl RvZxq c`v_© n‡Z bvB‡UªU MwVZ nevi mgq Ges m~‡h©i Av‡jv ˆRe c`v_© †_‡K bvB‡Uªv‡Rb 
P‡µi kw³ Av‡m| Nitrosomonas e¨vK‡Uwiqv A¨v‡gvwbqv‡K bvB‡Uª‡U (NO3) Ges Nitrobacter bvBUªvBU‡K 

(NO2) bvB‡Uª‡U cwibZ K‡i| Azotobacter, Clostridium, Rhizobium e¨vK‡Uwiqv Dw™¢‡`i g~‡j 

molybdenum c`v‡_©i Dcw¯’wZ‡Z gvwU‡Z bvB‡Uªv‡Rb Rgv K‡i| GQvovI bxjvf meyR ˆkevj (blue green 

algae) gvwU‡Z bvB‡Uªv‡Rb Rgv K‡i Rwgi De©iZv e„w× K‡i|  
weÁvbxiv aviYv K‡ib eQ‡i cÖwZ eM©wgUvi Rwg‡Z 140-170 wgwjMÖvg bvB‡Uªv‡Rb Rgv nq| `~wlZ cvwb‡Z 
bxjvf meyR ˆkevj R‡b¥ I cÖPzi cwigvb bvB‡Uªv‡Rb Rgv nq| e„wói cvwbi mv‡_ bvB‡Uªv‡Rb ¯’jfv‡M Av‡m| 

Legume RvZxq Dw™¢‡`i (Wvj, wQg, eKdzj) g~‡j `vbv`vi (nodule) e¨vK‡Uwiqv evZvm n‡Z bvB‡Uªv‡Rb wb‡q 
gvwU‡Z Rgv K‡i| GRb¨ Rwg‡Z GKeQi cici †j¸g Pvl Kiv `iKvi| K…wÎg mvi cÖ‡qv‡M cwi‡ek `~wlZ 
nq| avb †¶‡Z bxjvf meyR ˆkevj (Nostoc, Anabaena) I RjR dvbï Azolla evZvm n‡Z bvB‡Uªv‡Rb 
gvwU‡Z Rgv K‡i| Av‡MœqwMwii AMœyrcv‡Zi d‡j ïay ¶wZ nqbv eis evZv‡m cÖPzi cwigvb bvB‡Uªv‡Rb Av‡m|  

 



GBPGmwm †cÖvMÖvg 

BDwbU †lvj 356 

cv‡VvËi g~j¨vqb- 8 

1|  evZv‡m bvB‡Uªv‡R‡bi cwigvb KZ? 
 K. 60 fvM  L. 70 fvM 
 M. 75 fvM  N. 78 fvM 

2|  †h mg¯— e¨vK‡Uwiqv Dw™¢‡`i g~‡j bvB‡Uªv‡Rb Rgv Zv‡`i bvg wK? 
 K. Nostoc  L. Anabaena 

 M. Azotobacter  N. Azotobacter I Clostridium 

3|  `~wlZ cvwb‡Z bvB‡Uªv‡Rb Rgv nq KviY 
 K. Clostridium e¨vK‡Uwiqv Av‡Q  L. Rhizobium e¨vK‡Uwiqv Av‡Q 
 M. bxjvf meyR ˆkevj Av‡Q  N. e„wói cvwb Rgv nq e‡j 

4|  gvwU‡Z Mv‡Qi wkK‡o nodule cVb K‡i bvB‡Uªv‡Rb Rgv K‡i| 
 K. bxjvf meyR ˆkevj  L. Avg MvQ 
 M. Wvj I mxg RvZxh MvQ  N. jZv‡bv MvQ 

iPbvg~jK cÖkœ  

1. Synecology I Autecology Gi msMv wjLyb| 
2. nvB‡Wªv‡Rvwii wewfbœ avc¸‡jv eY©bv Ki“b| 
3. eY©bvg~jK w`K n‡Z B‡Kvwm‡÷‡gi Dcv`vb¸‡jv eY©bv Ki“b| 
4. B‡Kvwm‡÷‡gi cÖK…wZ Av‡jvPbv Ki“b| 
5. my›`ie‡bi B‡Kvwm‡÷g‡K jebv³Zvi Dci wfwË K‡i wewfbœ AÂ‡ji eY©bv I dominant (cÖKU) Dw™¢`¸wji 

bvg wjLyb| 
6. B‡KvjwR‡Kj wcivwgW e¨vL¨v Ki“b| 
7. ev‡qvwRI †Kwg‡Kj P‡µi msMv w`b| 
8. Kve©b Pµ e¨vL¨v Ki“b| 
9. bvB‡Uªv‡Rb Pµ Av‡jvPbv Ki“b| 
 

DËigvjv 

cv‡VvËi g~j¨vqb 

cvV- 1  t  1| L  2| M  3| L  4| M 

cvV- 2  t  1| N  2| L  3| K  4| L 

cvV- 3  t  1| L  2| L  3| M  4| K 

cvV- 4  t  1| K  2| M  3| K  4| M 

cvV- 5  t  1| L  2| L  3| L   

cvV- 6  t  1| K  2| K  3| M  4| L 

cvV- 7  t  1| L  2| K  3| L  4| L  5| M 

cvV- 8  t  1| N  2| N  3| M  4| M 
 

 

 


