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f‚wgKv 

Rx‡ei cÖwZ‡ekx Ro Ges Rxe Dcv`vb wb‡q M‡o D‡V Rx‡ei cwi‡ek| Rx‡ei Rb¨ Ro Dcv`v‡bi cvkvcvwk 

Ab¨vb¨ Rx‡ei cÖfve AZ¨šÍ ¸iyZ¡c~Y©| Ro I Rx‡ei cvkvcvwk Rx‡ei cwi‡e‡k †fŠZ Dcv`v‡bi cÖfveI LyeB 

j¶Yxq GKwU welq| Avevi Rx‡ei Rb¨ Lv`¨wkKj I Lv`¨Rvj ¸iyZ¡c~Y© welq| G BDwb‡U Rx‡ei cwi‡e‡ki wewfbœ 

welq m¤ú‡K© eY©bv Kiv n‡e| 

              

 

cwi‡e‡ki GKwU `„k¨ 
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ev ‘̄Zš¿ 

 

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 ev¯‘Zš¿ m¤ú‡K© e¨vL¨v Ki‡Z cvi‡eb| 

 ev¯‘Z‡š¿i Dcv`vb D‡jøL Ki‡Z cvi‡eb| 

 ev¯‘Z‡š¿i Dcv`vbmg~‡ni AvšÍtm¤úK© we‡kølY Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

A‰Re Dcv`vb, ‰Re Dcv`vb, Drcv`K, Lv`K, we‡qvRK 

 ev ‘̄Zš¿ (Ecosystem) : Avgv‡`i Pvicv‡k hv wKQz i‡q‡Q Zv wb‡qB Avgv‡`i cwi‡ek| cwi‡ek‡K ỳÕfv‡M 

fvM Kiv nq| h_v- Ro cwi‡ek I Rxe cwi‡ek| G ỳwU cwi‡e‡ki m¤úK© AZ¨šÍ wbweo| Ro cwi‡e‡ki g~j 

Dcv`vb n‡jv gvwU, cvwb I evqy| G Dcv`vb¸‡jv Rx‡ei Avnvi I AvkÖ‡qi †hvMvb`vZv| 

cwi‡ek Avgv‡`i Rxeb‡K Mfxifv‡e cÖfvweZ K‡i| †eu‡P _vKvi me ai‡bi Dcv`vb Rxe cwi‡ek †_‡K cvq| wewfbœ 

cwi‡e‡k wewfbœ ai‡bi Rxe M‡o D‡V| †hgb- b`x-bvjv, Lvj-wej, cyKzi cÖf…wZ RjPi cÖvYxi cÖ‡qvRb †gUv‡Z m¶g wKš‘ G 

cwi‡e‡k ’̄jPi cÖvYxiv †eu‡P _vK‡Z cv‡i bv| gi~f~wg‡Z cvwbi Afve ZvB †mLv‡b Dw™¢‡`i msL¨v Kg| G cwi‡e‡k Dw™¢̀  

†ewk GKUv †`Lv hvq bv| RjR cÖvYx ev Dw™¢̀  G cwi‡e‡k ỳ®úÖvc¨| Avevi my›`ie‡bi jeYv³ cwi‡e‡k †h mKj Rxe Rb¥vq 

Zv wm‡j‡Ui ev cve©Z¨ AÂ‡ji ebf~wg‡Z †`Lv hvq bv| G †_‡K cÖZxqgvb †h, †Kvb GKwU wbw ©̀ó cÖvK…wZK cwi‡e‡k †h 

mKj Rxe Rb¥vq ev evm K‡i Zv‡`i ¯̂Zš¿ ˆewkó¨ _v‡K|  G iKg wewfbœ Rx‡ei mgwó wb‡q M‡o D‡V GK GKwU Rxe 

m¤úª̀ vq| cÖvq cÖwZwU Rxe m¤úª̀ v‡qi g‡a¨ Dw™¢̀ , cÖvYx I AYyRxe _v‡K| Giv G‡K A‡b¨i mn‡hvwMZvq `je×fv‡e †eu‡P 

_v‡K| †Kvb GKwU wbw ©̀ó AÂ‡ji Rjevqy †Kgb n‡e Zv wbf©i K‡i H AÂ‡ji f~c„‡ôi Ae ’̄vb Ges Gi f~cÖK…wZi Dci| H 

AÂ‡ji Rjevqyi cÖfv‡e †mLvbKvi ˆewkó¨c~Y© Dw™¢̀  I cÖvYx m¤úª`vq M‡o D‡V| 

†Kvb ¯’v‡bi Dw™¢̀ , cÖvYx Ges G‡`i Ro cwi‡ek wb‡R‡`i g‡a¨ (†hgb- Dw™¢‡`i mv‡_ Dw™¢‡`i, cÖvYxi mv‡_ 

cÖvYxi) Ges ci¯ú‡ii g‡a¨ (†hgb- Dw™¢‡`i mv‡_ cÖvYxi ev cwi‡e‡ki) wµqv-wewµqv K‡i Ae¯’vb K‡i| Rxe I 

Zvi cwi‡e‡ki wewfbœ Dcv`v‡bi g‡a¨ cvi¯úwiK wµqv-wewµqvi d‡j G‡`i MVb I Kv‡h©i cwieZ©b mvwaZ nq| 

meyR Dw™¢` evqy †_‡K Kve©b WvBA·vBW (CO2) I gvwU †_‡K cvwb (H2O) msMÖn K‡i mv‡jvKms‡kølY cÖwµqvq 

Zv‡`i cÖavb Lv`¨ Kv‡e©vnvB‡WªU (kK©iv) ˆZwii mgq Aw·‡Rb (O2) Z¨vM K‡i| Dw™¢̀  I cÖvYx  k¦m‡bi Rb¨ hZUzKz 

Aw·‡Rb cÖ‡qvRb Zvi GKwU eo Ask Av‡m H mv‡jvKms‡kølY cÖwµqv †_‡K| †Kv‡bv ¯’v‡bi Rxe (Dw™¢̀ , cÖvYx, 

e¨vK‡Uwiqv BZ¨vw`) I G‡`i cwi‡ek wb‡R‡`i g‡a¨ Ges ci¯ú‡ii g‡a¨ wµqv-wewµqvi MwZgq c×wZ‡K ev¯‘Zš¿ 

ejv nq| myZivs †Kvb wbw`©ó AÂ‡ji wbw`©ó cwi‡e‡k mRxe Ges wbR©xe Dcv`v‡bi m¤úK© I cvi¯úwiK wµqv‡K 

ev¯‘Zš¿ e‡j| 

ev¯‘Z‡š¿i Dcv`vb : ev ‘̄Zš¿ g~jZ `ywU Dcv`vb wb‡q MwVZ| h_v- (K) A‰Re Dcv`vb Ges (L) ‰Re Dcv`vb| 

A‰Re Dcv`vb- A‰Re Dcv`v‡b cwi‡e‡ki †gŠwjK A‰Re, ˆRe I †fŠZ Dcv`vb AšÍf©y³| cwi‡e‡ki Aw·‡Rb, 

Kve©b WvBA·vBW, bvB‡Uªv‡Rb, K¨vjwmqvg, mvjdvi, dmdivm, A¨vgvB‡bv A¨vwmW, wnDwgK A¨vwmW cÖf„wZ 

ev¯‘Z‡š¿i cÖavb †gŠwjK A‰Re Dcv`vb| Dw™¢̀  I cÖvYxi eR¨© c`v_© ev Gme Rx‡ei g„Z‡`n †_‡K cÖvß Roe¯‘, 

Kv‡e©vnvB‡WªU, †cÖvwUb, d¨vU BZ¨vw` ˆRe †hŠM| Giv ˆRe ivmvqwbK MVbiƒ‡c A‰Re I ‰Re Dcv`v‡bi g‡a¨ 

†hvMm~Î iPbv K‡i| cwi‡e‡k m~h©v‡jv‡Ki cwigvY, Av‡jv, Zvc, e„wócvZ, Av`ª©Zv, AvenvIqv, wbw`©ó RvqMvi gvwUi 

MVb, Gi †fŠZ I ivmvqwbK ¸Yv¸Y cÖf…wZ AšÍf©y³| GQvovI wbw`©ó RvqMvi A¶vsk, ce©Zgvjv I DcZ¨Kvi w`K 

G m¤úwK©Z we¯ÍvwiZ welq AšÍf©y³| 

cvV-13.1 



RxeweÁvb 

BDwbU 13  c„ôv-193 

‰Re Dcv`vb- RxeKzj ev¯‘Z‡š¿i mwµq Dcv`vb| G‡Z wbw`©ó ev¯‘Z‡š¿ Dcw¯’Z hveZxq mRxe e¯‘, †hgb- cÖvYx, 

Dw™¢̀ , AYyRxe cÖf„wZ AšÍf©y³| ‰Re Dcv`vb wZb ai‡bi| h_v- 1| Drcv`K, 2| Lv`K, 3| we‡qvRK ev 

i~cvšÍiK| 

Drcv`K (Producer) : meyR Dw™¢̀  mv‡jvKms‡kølY cÖwµqvq evqygÛj †_‡K Kve©b WvBA·vBW Ges gvwU †_‡K 

cvwb msMÖn K‡i Zv‡`i cÖavb Lv`¨ kK©iv ˆZwi K‡i| cy‡iv cÖvwYRMZ Zv‡`i Rxeb avi‡Yi Rb¨ cÖZ¨¶ ev 

c‡iv¶fv‡e mv‡jvKms‡kølY cÖwµqvi Dci wbf©ikxj| ¶z`ª I AvYyex¶wYK dvB‡Uvcøv¼Ub, ˆkevj BZ¨vw` †_‡K ïiy 

K‡i cvwb‡Z fvmgvb Dw™¢̀  ev †QvU eo ¯’jR Dw™¢̀  meB Drcv`K| G‡`i‡K ¯‡̂fvRx (Autotroph) ejv nq| 

KviY Giv Lv‡`¨i Rb¨ A‡b¨i Dci wbf©ikxj bq| 

Lv`K (Consumer) : ev¯‘Z‡š¿ †h me Rxe Drcv`‡Ki ˆZwi Lv‡`¨i Dci wbf©ikxj Zv‡`i Lv`K ejv nq| GKwU 

ev¯‘Z‡š¿ wZb ai‡bi Lv`K †`Lv hvq| Giv n‡”Q-  

cÖ_g ¯Í‡ii Lv`K (Primary consumer) : ev¯‘Z‡š¿ †h me Rxe Drcv`‡Ki ˆZwi Lv‡`¨i Dci m¤ú~Y©fv‡e 

wbf©ikxj Zv‡`i‡K ejv nq cÖ_g ¯Í‡ii Lv`K| e‡bi cZ½, nwiY, Li‡Mvk, QvMj, Av‡_ªv©‡cvW cÖf…wZ cÖ_g ¯Í‡ii 

Lv`K| 

wØZxq ¯Í‡ii Lv`K (Secondary consumer) : †h me Lv`K Rxeb avi‡Yi Rb¨ cÖ_g ¯Í‡ii Lv`‡Ki Dci wbf©i 

K‡i Zv‡`i‡K wØZxq ¯Í‡ii Lv`K ejv nq| Giv GK ai‡bi gvsmvkx cÖvYx| e¨vO, wkqvj, evN BZ¨vw` wØZxq ¯Í‡ii 

Lv`K| 

Z…Zxq Í̄‡ii Lv`K (Tertiary consumer) : †h me Lv`K mvaviYZ †m‡KÛvwi Lv`K‡`i †L‡q Rxeb aviY K‡i 

Zv‡`i‡K Z…Zxq Í̄‡ii Lv`K ejv nq| †hgb- mvc wØZxq ¯Í‡ii Lv`Kiƒcx e¨vO‡K a‡i Lvq| A_©vr mvc GLv‡b 

Z…Zxq ¯Í‡ii Lv`K| wKš‘ †hLv‡b evRcvwL Av‡Q †mLv‡b evRcvwL m‡e©v”P Lv`Kiƒ‡c wµqv K‡i| 

we‡qvRK (Decomposer) : †h mRxe Dcv`vb †Kvb ev¯‘Z‡š¿i g„Z Rx‡ei Kjvfz³ RwUj ˆRe †hŠM¸‡jv‡K 

we‡qvwRZ K‡i Zv †_‡K wKQz Ask wb‡Riv †kvlY K‡i Ges evwK As‡ki RwUj †hŠM¸‡jv‡K †f‡½ mij ˆRe †hŠ‡M 

cwiYZ K‡i cwi‡e‡k wdwi‡q †`q Zv‡K we‡qvRK ev iƒcvšÍiK ejv nq| we‡qvRK‡`i AYyLv`K 

(Microconsumer) ejv nq| †hgb- e¨vK‡Uwiqv, QÎvK BZ¨vw`| 

ev¯‘Z‡š¿i Dcv`vbmg~‡ni AvšÍtm¤úK© : GKwU cyKz‡ii ev¯‘Z‡š¿i gva¨‡g ev¯‘Z‡š¿i Dcv`vbmg~‡ni AvšÍtm¤úK© 

e¨vL¨v Kiv n‡jv- 

cyKz‡ii ev¯‘Zš¿ (Ecosystem of a pond) : 
cyKzi RjR ev ‘̄Z‡š¿i GKwU Ab¨Zg D`vniY| 

GKwU cyKzi ev¯‘Zvwš¿Kfv‡e ¯q̂sm¤ú~Y© I 

¯ŵbqwš¿Z †hLv‡b A‰Re I ‰Re e¯‘i AvšÍtm¤úK© 

we¯ÍvwiZ Rvbv hvq| GLv‡b Dw™¢̀  I cÖvYxi 

mgš̂‡q GKwU †fŠZ ivmvqwbK cwi‡ek Drcbœ 

K‡i|  

A‰Re Dcv`vb : cvwb, gvwU, Kve©b WvBA·vBW, 

Aw·‡Rb, kK©iv, †cÖvwUb, wjwcW, m~h©v‡jvK, Zvc, 

Av`ª©Zv, A‰Re jeY cÖf…wZ A‰Re Dcv`vb| 

‰Re Dcv`vb : ‰Re Dcv`vb‡K wb‡¤œv³fv‡e fvM 

Kiv hvq| h_v- 

  

w

PÎ 13.1.1 : GKwU cyKz‡ii ev¯‘Zš¿ 

Drcv`K : mv‡jvKms‡kølYKvix wewfbœ cÖKvi ˆkevj I AMfxi cvwbi Dw™¢̀  (†hgb- kvjyK, cÙ, cvZv k¨vIjv) 

Drcv`K wn‡m‡e KvR K‡i| cvwb‡Z fvmgvb ¶z`ª Rxe‡`i cøv¼Ub ejv nq| Dw™¢̀  cøv¼Ub (G‡`i‡K Lvwj †Pv‡L 

†`Lv hvq bv), meyR ˆkevj I Ab¨vb¨ RjR Dw™¢̀  mv‡jvKms‡kølY cÖwµqvq Lv`¨ Drcbœ K‡i, ZvB G‡`i‡K 

Drcv`K e‡j| 
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cÖ_g ¯Í‡ii Lv`K : gkvi jvf©v, cvwbi Dc‡i fvmgvb RjR gvwQ, fvmgvb ¶z‡` †cvKv cÖf…wZ cÖ_g ¯Í‡ii Lv`K| 

fvmgvb ¶z`ª cÖvYx‡`i‡K Ry‡qvcøv¼Ub e‡j| Giv wb‡Riv Lv`¨ cȪ ‘Z Ki‡Z cv‡i bv weavq mivmwi Drcv`K‡K f¶Y 

K‡i †eu‡P _v‡K| 

wØZxq ¯Í‡ii Lv`K : †QvU †QvU gvQ, wKQz RjR cZ½, e¨vO cÖf…wZ wØZxq ¯Í‡ii Lv`K| Giv wb‡Riv Lv`¨ cȪ ‘Z 

Ki‡Z cv‡i bv Ges Drcv`K‡KI Lv`¨ wn‡m‡e mivmwi MÖnY Ki‡Z cv‡i bv| ZvB Giv Lv‡`¨i Rb¨ cÖ_g ¯Í‡ii 

Lv`‡Ki Dci wbf©ikxj| 

Z…Zxq ¯Í‡ii Lv`K : hviv Lv‡`¨i Rb¨ wØZxq ¯Í‡ii Lv`‡Ki Dci wbf©ikxj Zv‡`i‡K Z…Zxq ¯Í‡ii Lv`K ejv nq| 

†hgb- eo gvQ (†kvj, †evqvj, †fUwK cÖf„wZ), eK, mvim, cvb‡KŠwo, MvswPj cÖf…wZ Z…Zxq Í̄‡ii Lv`K|  

we‡qvRK : g„ZRxex e¨vK‡Uwiqv Ges QÎvKB cyKz‡ii cÖavb we‡qvRK| Giv cyKz‡ii cvwb‡Z I Kuv`vq evm K‡i| 

we‡qvRK¸‡jv Drcv`K I Lv`K‡`i g„Z‡`‡ni cPb NwU‡q RwUj †hŠM‡K mij Dcv`v‡b gy³ K‡i †`q| Gme 

we‡qvwRZ Dcv`vb¸‡jv Avevi cyKz‡ii Drcv`K †kÖYxi Rxe e¨envi K‡i| 

 

 

wk¶v_©xi KvR 

wb‡Pi cÖkœ̧ ‡jvi DËi w`b 

`ywU we‡qvR‡Ki bvg 

wjLyb 

e¨vO †Kvb Í̄‡ii Lv`K ? mRxe Dcv`vb KZ 

ai‡bi ? 

ev¯‘Z‡š¿i Dcv`vb ỳwU Kx Kx ? 

     

 

mvims‡¶c   

ev¯‘Zš¿ ej‡Z f~-c„‡ôi Ggb †Kvb GKK‡K †evSvq †hLv‡b Ro, Lv`¨ Drcv`bKvix meyR Dw™¢̀ , AYyRxe Ges 

Gme Dcv`v‡bi g‡a¨ AvšÍtm¤úK© we`¨gvb| ev¯‘Zš¿ g~jZ `ywU Dcv`vb wb‡q MwVZ| h_v-  A‰Re Dcv`vb Ges 

‰Re Dcv`vb| ‰Re Dcv`vb wZb ai‡bi| h_v- Drcv`K, Lv`K, we‡qvRK ev i~cvšÍiK| 

 

cv‡VvËi g~j¨vqb-13.1 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| wØZxq ¯Í‡ii Lv`K n‡jv- 

i. †QvU gvQ I e¨vO ii. eK I †evqvj iii. mvc I gvbyl 

wb‡P ‡KvbwU mwVK ? 

(K) i (L)  i I iii (M)  ii I iii (N) i, ii I iii 
2| ev ‘̄Z‡š¿i Dcv`vb n‡jv- 

i. A‰Re Dcv`vb ii. ‰Re Dcv`vb iii. †fŠZ Dcv`vb       

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I  iii  (M) ii I iii (N) i, ii I iii 
DÏxcKwU c‡o 3 I 4 bs cÖ‡kœi DËi w`b- gwbiv †eMg cyKz‡i muvZvi KvUvi mgq †`L‡jb cyKz‡i cÖPzi meyR i‡½i 

†QvU †QvU e¯‘| †m Zvi evev‡K wR‡Ám Kij evev G¸‡jv Kx ? wZwb ej‡jb G¸‡jv Dw™¢̀ | Gi bvg k¨vIjv| 

wKQzw`b Av‡M cyKz‡i mvi w`‡qwQ ZvB G¸‡jv Rwb¥‡q‡Q|  

3| k¨vIjv¸‡jv n‡jv- 

i. ‰kevj  ii. e¨vK‡Uwiqv  iii. Drcv`K       

wb‡Pi †KvbwU mwVK ? 

(K) i I ii  (L) i I  iii  (M) ii I iii (N) i, ii I iii 
4| DÏxc‡K DwjøwLZ wKQz k¨vIjv i‡q‡Q hv‡`i‡K Lvwj †Pv‡L †`Lv hvq bv G¸‡jv n‡jv- 

i. Dw™¢̀  ii. e¨vK‡Uwiqv  iii. Dw™¢̀  cøv¼Ub       

wb‡Pi †KvbwU mwVK ? 

(K)  i I ii (L) iii (M) ii I iii (N) i, ii I iii 
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Lv`¨ k„•Lj I Lv`¨ Rvj 

 

  

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

 Lv`¨ k„•Lj m¤ú‡K© ej‡Z cvi‡eb| 

 Lv`¨ Rvj e¨vL¨v Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

ci‡fvRx Lv`¨ k„•Lj, ciRxex Lv`¨ k„•Lj, g„ZRxex Lv`¨ k„•Lj 

   

 Lv`¨ k„•Lj (Food chain) : meyR Dw™¢̀  mv‡jvKms‡kølY cÖwµqvq †h Lv`¨ ˆZwi K‡i Zvi mvgvb¨ Ask 

wbR cÖ‡qvR‡b e¨envi K‡i Ges AwZwi³ Ask Zvi wb‡Ri †`‡n mwÂZ _v‡K| Dw™¢̀  †_‡K ïiy K‡i 

av‡c av‡c wewfbœ cÖKvi cÖvYx I we‡qvRK Rx‡ei gva¨‡g Lv`¨e¯‘ ¯’vbvšÍwiZ nq Ges cybivq meyR Dw™¢‡` wd‡i 

Av‡m| Giƒc PµvKv‡i ¯’vbvšÍwiZ nIqv Ges Lv`¨ Lv`‡Ki m¤úK©‡K Lv`¨ k„•Lj ejv nq| wb‡P †iLvwP‡Îi mvnv‡h¨ 

Lv`¨ k„•Lj †`Lv‡bv n‡jv- 

Nvm                  Nvm dwos                   e¨vO                        mvc                             u̧Bmvc 

Drcv`K       cÖ_g ¯Í‡ii Lv`K          wØZxq Í̄‡ii Lv`K          Z…Zxq ¯Í‡ii Lv`K       m‡e©v”P ¯Í‡ii Lv`K 

wewfbœ cÖKvi ev¯‘Z‡š¿ Lv`¨ k„•Lj wewfbœ cÖKvi n‡Z cv‡i| h_v- (1) ci‡fvRx Lv`¨ g„•Lj, (2) ciRxex Lv`¨ 

k„•Lj Ges (3) g„ZRxex Lv`¨ k„•Lj| 

ci‡fvRx Lv`¨ k„•Lj (Predator food chain) : Dw™¢̀  Drm †_‡K µ‡g †QvU Ges eo cÖvYxi g‡a¨ ¯’vwcZ 

Lv`¨Pµ ci‡fvRx Pµ bv‡g cwiwPZ| †hgb- Dw™¢̀    wPswo   †QvU gvQ   iv¶z‡m gvQ    gvbyl 

ciRxex Lv`¨ k„•Lj (Parasitic food chain) : eo Rxe †_‡K µ‡g †QvU Rx‡ei g‡a¨ ciRxex ai‡bi †h Lv`¨ 

Pµ Zv‡K ciRxex Lv`¨ k„•Lj e‡j| †hgb- ¯’b¨cvqx cÖvYx      DKzb      †cÖv‡Uv‡Rvqvb    e¨vK‡Uwiqv 

g„ZRxex Lv`¨ k„•Lj (Saprophytic food chain) : Rx‡ei g„Z‡`n †_‡K ïiy n‡q hw` †Kvb Lv`¨ k„•Lj GKvwaK 

Lv`¨¯Í‡i web¨¯Í nq Z‡e †miƒc wkKj‡K ejv nq g„ZRxex Lv`¨ k„•Lj| †hgb- 

                              g„Z‡`n                  QÎvK                †Ku‡Pv 

ciRxex I g„ZRxex Lv`¨ k„•Lj me mgqB Am¤ú~Y© _v‡K| KviY GLv‡b †Kvb Drcv`K †bB| Dfq cÖKvi Lv`¨ 

k„•Lj Zv‡`i Kvh©KvwiZv eRvq ivLvi Rb¨ ci‡fvRx Lv`¨ k„•L‡ji cÖ_g GK ev GKvwaK ¯Í‡ii Dci wbf©ikxj| 

myZivs ev¯‘Z‡š¿i Lv`¨ k„•Lj Drcv`K meyR Dw™¢‡`i mv‡jvKms‡kølY cÖwµqvi Kvh©KvwiZvi Dci cÖwZwôZ|  

Lv`¨ Rvj (Food web) : cÖK…wZ‡Z †Kvb Lv`¨ k„•Lj wew”Qbœfv‡e _v‡K bv| GKwU Lv`¨ k„•L‡ji mv‡_ Ab¨vb¨ Lv`¨ 

k„•Lj m¤úK©hy³| hLb GKwU ev¯‘Z‡š¿ GKvwaK Lv`¨ k„•Lj cwijw¶Z nq ZLb H cwi‡e‡ki Lv`¨ k„•Lj LyeB 

RwUj AvKvi aviY K‡i| Giƒc †¶‡Î wewfbœ cÖKvi Lv`¨ k„•L‡ji m`m¨iv ci¯ú‡ii mv‡_ AvšÍtm¤úK©hy³ n‡q 

I‡V| wewfbœ cÖRvwZ Øviv AvšÍtm¤úK©hy³ GKvwaK Lv`¨ k„•L‡ji mymse× web¨vm‡K GK‡Î Lv`¨ Rvj ejv nq| 

wb‡Pi †iLvwP‡Îi mvnv‡h¨ G‡K †`Lv‡bv n‡jv- 

 

 

 

 

 

 

cvV-13.2 
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wPÎ 13.2.1 : Lv`¨ Rvj 

 

Gfv‡e †h Lv`¨ k„•Lj ˆZwi n‡q‡Q ‡mfv‡e wewfbœ ev¯‘Zš¿ Gi †P‡qI RwUj Lv`¨ Rvj ˆZwi n‡Z cv‡i| 

 

 

wk¶v_©xi KvR 

wb‡Pi cÖkœ̧ ‡jvi DËi w`b 

GKwU ciRxexi bvg wjLyb Lv`¨ k„•Lj KZ cÖKvi ? 

  

 

 

mvims‡¶c   

meyR Dw™¢̀  mv‡jvKms‡kølY cÖwµqvq †h Lv`¨ ˆZwi K‡i Zvi mvgvb¨ Ask wbR cÖ‡qvR‡b e¨envi K‡i Ges 

AwZwi³ Ask Zvi wb‡Ri †`‡n mwÂZ _v‡K| Dw™¢̀  †_‡K ïiy K‡i av‡c av‡c wewfbœ cÖKvi cÖvYx I we‡qvRK 

Rx‡ei gva¨‡g Lv`¨e¯‘ ¯’vbvšÍwiZ nq Ges cybivq meyR Dw™¢‡` wd‡i Av‡m| Giƒc PµvKv‡i ¯’vbvšÍwiZ nIqv 

Ges Lv`¨ Lv`‡Ki m¤úK©‡K Lv`¨ k„•Lj ejv nq| wewfbœ cÖKvi ev¯‘Z‡š¿ Lv`¨ k„•Lj wewfbœ cÖKvi n‡Z cv‡i| 

h_v- (1) ci‡fvRx Lv`¨ g„•Lj, (2) ciRxex Lv`¨ k„•Lj Ges (3) g„ZRxex Lv`¨ k„•Lj| 

 

 

cv‡VvËi g~j¨vqb-13.2 

 

mwVK DË‡ii cvk wUK () wPý w`b| 

1| g„ZRxex Lv`¨ wkKj wb‡Pi †KvbwU ? 

(K) Nvm        dwos     e¨vO  (L) gvbyl   gkv     ‡W½y fvBivm  

(M) g„Z‡`n     QÎvK   †Ku‡Pv  (N) dwos    e¨vO    u̧Bmvc 

 

 

meyR Dw™¢̀  

Li‡Mvm 

kvgyK 

†QvU cvwL 

kuy‡qv‡cvKv 

Nvm dwos 

gvsmvkx cÖvYx 

eo evR cvwL 

wkqvj 

cvwL 
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2| g„ZRxex Lv`¨ k„•Lj- 

i. Am¤ú~Y© _v‡K  ii. Avi¤¢ nq e„nËi cÖvYx n‡Z iii. Avi¤¢ nq g„Z‡`‡n        

wb‡Pi †KvbwU mwVK ? 

(K)  i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
 

Drcv`K           nwiY             A  
                  Li‡Mvk     gvbyl 

3| Dc‡i DwjøwLZ wP‡Î A wPw ýZ ¯’v‡b wb‡Pi †KvbwU n‡e ? 

(K) †Nvov (L) wkqvj (M) evN (N) K”Qc 

4| Dc‡ii wPÎwU Kx wb‡`©k Ki‡Q- 

(K) Lv`¨ Rvj (L) Lv`¨ wkKj (M) Lv`¨ wcivwgW (N) kw³ wcivwgW 

5| Dc‡i wb‡`©wkZ NUbvwU N‡U- 

i. ebf~wg‡Z ii. cyKz‡i iii. R½‡j       

wb‡Pi †KvbwU mwVK ? 

(K) i (L) i I  iii (M) ii I iii (N) i, ii I iii 
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ev ‘̄Z‡š¿ kw³ cÖevn I cywó Dcv`v‡bi m¤úK©, UªwdK †j‡fj I kw³i 

m¤úK© 

[[ 

 

 

 D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 ev¯‘Z‡š¿ cywó Ges kw³ cÖev‡ni m¤úK© Zzjbv Ki‡Z cvi‡eb| 

 UªwdK †j‡f‡ji g‡a¨ kw³ m¤úK© e¨vL¨v Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

kw³ cÖevn, UªwdK †j‡fj, cywó cÖevn 

 

[ 

ev¯‘Z‡š¿ cywó cÖevn (Nutrient flow in ecosystem) : Dw™¢̀  A‰Re Dcv`vb MÖnY K‡i 

d‡Uvwmb‡_wmm cÖwµqvq Lv`¨ ˆZwi K‡i| G Lv‡`¨i wKQz Ask Zvi wb‡Ri `iKv‡i e¨envi K‡i Ges 

evwK Ask Dw™¢̀  †`‡nB _v‡K| Z…Y‡fvRx cÖvYx G mKj Dw™¢̀ ‡K Lvq Ges ch©vqµ‡g gvsmvkx cÖvYx G mKj 

Z…Y‡fvRx‡`i Lvq| G mKj Dw™¢̀  Ges cÖvYx‡`i g„Zy¨i ci we‡qvRK¸‡jv G‡`i‡K Lv`¨ wn‡m‡e e¨envi K‡i A‰Re 

Dcv`v‡b iƒcvšÍwiZ K‡i cwi‡e‡k wdwi‡q †`q| meyR Dw™¢` G mKj A‰Re Dcv`vb MÖnY K‡i Ges cybivq Lv`¨ 

cȪ ‘‡Z e¨envi K‡i| cywó `ª‡e¨i Giƒc PµvKv‡i cÖevwnZ nIqvi cÖwµqv‡K cywó cÖevn ejv nq| Lv`¨ k„•L‡ji 

gva¨‡g Giƒc cywó cÖevn ev ‘̄Z‡š¿i GKwU Ab¨Zg ¸iyZ¡c~Y© ˆewkó¨| 

 

 

 

 

 

 

 

 

 

 

wPÎ 13.3.1 : cywó cÖevn Ges kw³ cÖev‡ni msw¶ß wPÎ 

ev¯‘Z‡š¿ kw³ cÖevn (Energy flow in ecosystem) : meyR Dw™¢̀  †mŠi kw³ e¨envi K‡i kw³ Drcv`b K‡i 

w¯’wZ kw³iƒ‡c a‡i iv‡L| G meyR Dw™¢` †_‡K kw³ Z„Y‡fvRx cÖvYx, Z„Y‡fvRx cÖvYx †_‡K gvsmvkx cÖvYx‡Z Ges 

me‡k‡l we‡qvR‡K ¯’vbvšÍwiZ nq| G mgq mg¯Í kw³B webó nq| Gfv‡e †mŠi kw³ GK ¯Íi †_‡K Ab¨ ¯Í‡i 

wewfbœ av‡c ¯’vbvšÍwiZ nIqvi aviv‡K kw³ cÖevn ejv nq| kw³ cÖevn wb¤œwjwLZ wZbwU ch©vqfz³- 

kw³ AR©b : kw³i g~j Drm m~h©v‡jvK| c„w_ex‡Z †h cwigvY m~h©v‡jvK wewKwiZ nq Zvi gvÎ 0.02 fvM meyR 

Dw™¢‡`i †K¬v‡ivwdj KZ…©K †kvwlZ nq Ges ivmvqwbK kw³‡Z iƒcvšÍwiZ n‡q Drcbœ Lv‡`¨i w¯’wZkw³iy‡c hy³ nq| 

m~h© †_‡K c„w_ex‡Z AvMZ Av‡jvK iwk¥i 0.01% gvÎ mv‡jvKms‡køl‡Y hy³ nq| 

kw³i e¨envi : ev ‘̄Z‡š¿i cÖ_g ¯Í‡ii Lv`Kiv A_©vr Z…Y‡fvRx cÖvYxiv meyR Dw™¢‡`i cvZv, KvÛ, dzj, dj, exR 

†L‡q Rxeb aviY K‡i| gvsmvkx cÖvYxiv cÖ_g ¯Í‡ii Lv`K A_©vr Z…Y‡fvRx cÖvYx‡`i †L‡q euv‡P ZvB gvsmvkx cÖvYxiv 

2q ¯Í‡ii Lv`K| cÖ_g ¯Í‡ii Lv`K †_‡K Gfv‡e ivmvqwbK kw³ wØZxq ¯Í‡ii Lv`‡Ki †`‡n ¯’vbvšÍwiZ nq| 

Abyiƒcfv‡e wØZxq ¯Í‡ii Lv`K †_‡K ivmvqwbK kw³ Lv`¨ AvKv‡i Z…Zxq ¯Í‡ii Lv`‡K †cuŠQvq| kw³ AR©b KLbI 

cvV-13.3 

Z…Y‡fvRx 

k¦m‡b kw³ 

ÿq 

m~h© 

Drcv`K 

gvsmvkx 

cywó fvÛvi 

we‡qvRK 
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100 fvM nq bv| Rxe †h cwigvY kw³ MÖnY K‡i Zvi †ewkifvM Ask †`‡ni Zvc Drcv`b Ges eûwea kvixie„Ëxq 

Kv‡R e¨q nq| Gfv‡e e¨wqZ kw³‡K k¦mwbK kw³ ejv nq| 

kw³i ¯’vbvšÍi : ev¯‘Z‡š¿ Drcv`K †_‡K kw³ cÖvBgvix Lv`K, †m‡KÛvwi Lv`K, Uviwmqvix Lv`‡K ’̄vbvšÍwiZ nq| 

Gfv‡e GK Rxe †_‡K Av‡iK Rx‡e Lv`¨ kw³ ¯’vbvšÍ‡ii mgq †ek wKQy kw³ ev¯‘Z‡š¿i mvaviY wbq‡gB G Z‡š¿i 

evB‡i P‡j hvq| G Kvi‡Y Lv`¨ wkK‡j Lv`¨ Í̄‡ii msL¨v hZ Kgv‡bv hvq kw³i AcPq ZZ Kg nq| 

 

wPÎ 13.3.2 : ev ‘̄Z‡š¿ kw³i cÖevn 

 

 

wk¶v_©xi KvR 

ev¯‘Z‡š¿ cywó cÖevn I kw³ cÖev‡ni wPÎ Gu‡K wewfbœ Ask wPwýZ Kiyb 

 

mvims‡¶c  

Lv`¨ k„•L‡j cywó `ª‡e¨i PµvKv‡i cÖevwnZ nIqvi cÖwµqv‡K cywó cÖevn ejv nq| Lv`¨ k„•L‡j †mŠi kw³ GK ¯Íi 

†_‡K Ab¨ ¯Í‡i wewfbœ av‡c ¯’vbvšÍwiZ nIqvi aviv‡K kw³ cÖevn ejv nq| kw³ cÖevn wZbwU ch©v‡q wef³| 

  

cv‡VvËi g~j¨vqb-13.3 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| ev ‘̄Z‡š¿ cywó cÖevn Kxfv‡e cÖevwnZ nq ? 

(K) PµvKv‡i (L) mij †iLvq (M) e„ËvKv‡i  (N) eµvKv‡i 

2| ev ‘̄Z‡š¿ kw³ cÖev‡n Drcv`K n‡Z kw³ wb‡Pi †Kvb Lv`‡K hvq ? 

(K) cÖvBgvix Lv`K (L) †m‡KÛvwi Lv`K (M) Uviwmqvix Lv`K (N) cÖvBgvix I †m‡KÛvwi Lv`K 

3| Lv`¨ k„•L‡j kw³ cÖevn-  

i. me mgq GKgyLx ii. KLbI KLbI wecixZgyLx nq iii. GK ch©v‡q k~b¨ nq        

wb‡Pi †KvbwU mwVK ? 

(K)  i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
 
 
 
 
 

Drcv`K Lv`K 

A‰Re cywó 

cÖevn 

we‡qvRK 

m~h© 

Zvc 
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kw³ wcivwg‡Wi aviYv Ges Lv`¨ wkKj mxwgZ Ki‡Z Gi cÖfve 

  

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 kw³ wcivwg‡Wi aviYv e¨vL¨v Ki‡Z cvi‡eb| 

 Lv`¨ k„•Lj mxwgZ ivL‡Z kw³ wcivwg‡Wi cÖfve eY©bv Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

wcivwgW, kw³i wcivwgW 

kw³ wcivwg‡Wi aviYv : GKwU ev¯‘Z‡š¿i wbw`©ó GjvKv‡Z Ges wbw`©ó mgqKv‡j wewfbœ Lv`¨¯Í‡ii  

(†j‡fj) Rxe KZ…©K e¨eüZ †gvU kw³i wnmve Abyhvqx Aw¼Z ˆjwLK wPÎ‡K kw³i wcivwgW ejv nq| 

mvaviYZ †Kvb ev¯‘Z‡š¿i GK eM©wgUvi GjvKv Ges GK eQi mgqKv‡ji GKK wn‡m‡e e¨eüZ kw³i 

wnmve Kiv nq| †Kvb ev ‘̄Z‡š¿i GK eM©wgUvi GjvKvq GK eQi mgqKv‡j cÖ_g Lv`¨¯Í‡ii Rxe Z_v Drcv`K †h 

cwigvY kw³ msMÖn K‡i, Zv wØZxq ¯Í‡ii Rxe KZ…©K msM„nxZ kw³ †_‡K †ewk, Avevi wØZxq ¯Í‡ii msM„nxZ kw³ 

Z…Zxq ¯Í‡ii Rxe KZ…©K msM„nxZ kw³ †_‡K †ewk| PZz_© ¯Í‡ii Rxe 

me‡P‡q Kg kw³ e¨envi K‡i| GRb¨ Drcv`K wcivwg‡Wi f~wg‡Z 

Ges P~ovšÍ Lv`K kx‡l© Ae¯’vb K‡i| 

Lv`¨ k„•Lj mxwgZ ivL‡Z kw³ wcivwg‡Wi cÖfve : Lv`¨ k„•L‡j 

kw³i cÖevn me mgqB GKgyLx| G kw³ cÖevn‡K KLbI 

wecixZgyLx Kiv hvq bv| cÖwZwU av‡c kZKiv 80-90 fvM kw³ 

K‡g| kw³i G µgea©gvb ¶q Lv`¨ wkK‡ji AvKvi‡K 4 ev 5 wU 

av‡ci g‡a¨ mxgve× iv‡L| Lv`¨ wkKj hZ `xN© n‡e DaŸ©Zg UªwdK 

†j‡f‡j kw³i cwigvY ZZB Kg‡Z _vK‡e Ges GK chv©‡q G‡m 

†Kvb kw³B Aewkó _vK‡e bv|         wPÎ 13.4.1 : kw³i wcivwgW  

 

wk¶v_©xi KvR 

GKwU kw³i wcivwgW Gu‡K Gi wewfbœ Ask wP‡Î †`Lvb 

 

mvims‡¶c  

GKwU ev¯‘Z‡š¿i wbw`©ó GjvKv‡Z Ges wbw`©ó mgqKv‡j wewfbœ Lv`¨¯Í‡ii Rxe KZ…©K e¨eüZ †gvU kw³i wnmve 

Abyhvqx Aw¼Z ˆjwLK wPÎ‡K kw³i wcivwgW ejv nq| Lv`¨ k„•L‡j kw³i cÖevn me mgqB GKgyLx 

 

 

 

cv‡VvËi g~j¨vqb-13.4 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| kw³ wcivwg‡W wcivwg‡Wi kx‡l© Ae¯’vb K‡i wb‡Pi †KvbwU ? 

(K) Lv`K (L) P~ovšÍ Lv`K  (M) Drcv`K (N) †m‡KÛvwi Lv`K 

 

 

 

 

cvV-13.4 

cvV-13.5 
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Rxe‰ewPÎ¨ Ges Gi ¯Íi 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Rxe‰ewPÎ¨ m¤ú‡K© ej‡Z cvi‡eb| 

 Rxe‰ewP‡Î¨i ¯Íi D‡jøL Ki‡Z cvi‡eb| 

 

 

g~L¨ kã 

cÖRvwZMZ ˆewPÎ¨, eskMZxq ˆewPÎ¨, ev¯‘Zvwš¿K ˆewPÎ¨ 

Rxe‰ewPÎ¨ (Biodiversity) : Avgv‡`i c„w_exi cwi‡ek Rxe I Ro Dcv`vb wb‡q MwVZ| GLv‡b i‡q‡Q 

wewPÎ ai‡bi Rxe I AR¯ª Ro c`v_©| GLb ch©šÍ cÖvq 15 j¶ cÖRvwZi eY©bv I bvgKiY cvIqv ‡M‡Q| 

Gi cÖwZwU cÖRvwZ ¯K̂xq ˆewk‡ó¨ ˆewkó¨gwÛZ Ges ¯K̂xq ˆewkó¨ w`‡q †h ‡Kv‡bv GKwU cÖRvwZ Ab¨ me cÖRvwZ 

n‡Z wfbœ I kbv³KiY‡hvM¨| †hgb- Avbvim GKwU cÖRvwZ Gi we‡kl ˆewkó¨ w`‡q G‡K Ab¨vb¨ cÖRvwZ †_‡K 

Avjv`v Kiv m¤¢e| Rxe‡`i g‡a¨ ˆewPÎ¨ _vKvi Kvi‡YB RxeRMZ‡K j¶ j¶ cÖRvwZ‡Z wef³ Kiv m¤¢e n‡q‡Q| 

Avevi GKB cÖRvwZi AšÍfz©³ m`m¨‡`i g‡a¨I ˆewPÎ¨ _v‡K| ZvB c„w_ex‡Z weivRgvb Rxemg~‡ni cÖvPzh© I wfbœZvB 

n‡jv Rxe‰ewPÎ¨|  

Rxe‰ewP‡Î¨i cÖKvi‡f` : Rxe‰ewPÎ¨‡K wZb fv‡M ev Í̄‡i fvM Kiv n‡q‡Q| h_v- 

1| cÖRvwZMZ ˆewPÎ¨ (Species diversity), 2| eskMZxq ˆewPÎ¨ (Genetical diversity) Ges 3| ev¯‘Zvwš¿K 

ˆewPÎ¨ (Ecosystem diversity)| 

cÖRvwZMZ ˆewPÎ¨ : GK cÖRvwZi mv‡_ Ab¨ cÖRvwZi wewfbœ wel‡qi wfbœZvB n‡jv cÖRvwZMZ ˆewPÎ¨| mvaviYfv‡e 

cÖRvwZMZ ˆewPÎ¨ ej‡Z c„w_ex‡Z weivRgvb Rxemg~‡ni †gvU cÖRvwZi msL¨v‡KB †evSvq| †hgb- ev‡Ni mv‡_ 

nwi‡Yi AvKvi, ¯f̂ve, wns¯ªZv, msL¨v, e„w×i aib BZ¨vw` wfbœ nq|  

eskMZxq ˆewPÎ¨ : G c„w_ex‡Z GKB cÖRvwZfz³ m`m¨‡`i g‡a¨I A‡bK wel‡q cv_©K¨ †`Lv hvq| G cv_©K¨¸‡jv 

ˆZwi nq Zv‡`i wRb msMV‡bi mvgvb¨ ˆewP‡Î¨i Kvi‡Y| G ‰ewPÎ¨Zvi KviY n‡”Q wR‡bi gva¨‡gB Rx‡ei eskMZ 

ˆewkó¨ eskvbyµ‡g mÂvwjZ nq| cÖvwY‡`‡ni cÖwZwU ˆewk‡ó¨i Rb¨ Avjv`v Avjv`v Rxb `vqx| wewfbœ Kvi‡Y G 

Rx‡bi MVb I web¨v‡mi cwieZ©b n‡q Rx‡ei ˆewk‡ó¨i cwieZ©b NUvq Ges bZzb cÖRvwZi D™¢e nq| G 

eskvbyµwgK cÖwµqvq Rx‡ei g‡a¨ †h ˆewPÎ¨ N‡U Zv‡KB eskMZxq ˆewPÎ¨ ejv nq| 

ev¯‘Zvwš¿K ˆewPÎ¨ : GKwU ev¯‘Z‡š¿i †fŠZ Dcv`vb I ˆRweK Dcv`vb¸‡jvi g‡a¨ †Kvb cÖKvi cwieZ©b †`Lv w`‡j 

†mLvbKvi ev¯‘Z‡š¿i fvimv‡g¨ e¨vNvZ N‡U| G cwieZ©‡bi mv‡_ Lvc LvIqv‡bvi Rb¨ †mLv‡b emevmiZ Rx‡ei 

g‡a¨I cwieZ©b mvwaZ nq| G cwieZ©‡bi Rb¨ †h Rxe‰ewP‡Î¨i m„wó nq Zv‡KB ejv nq ev¯‘Zvwš¿K ˆewPÎ¨| 

†hgb- GKwU cyKz‡ii ev¯‘Z‡š¿ †h me Dw™¢̀  I cÖvYxi emwZ M‡o D‡V Zv b`xi ev ‘̄Zš¿ †_‡K wfbœZi|  

 

wk¶v_©xi KvR 

Av‡gi mv‡_ KuvVv‡ji ˆewPÎ¨Zv Kx ai‡bi wb‡Pi Q‡K wjLyb 
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mvims‡¶c   

GKB cÖRvwZi AšÍfz©³ m`m¨‡`i g‡a¨I ˆewPÎ¨ _v‡K| ZvB c„w_ex‡Z weivRgvb Rxemg~‡ni cÖvPzh© I wfbœZvB 

n‡jv Rxe‰ewPÎ¨| Rxe‰ewPÎ¨‡K wZb fv‡M fvM Kiv n‡q‡Q| h_v- 1| cÖRvwZMZ ˆewPÎ¨, 2| eskMZxq ˆewPÎ¨ 

Ges 3| ev¯‘Zvwš¿K ˆewPÎ¨| 

 

 

cv‡VvËi g~j¨vqb-13.5 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| iwng Zvi †Q‡j‡K evN I nwi‡Yi Qwe †`wL‡q ej‡jb evN nwi‡Yi †P‡q A‡bK eo| GwU †Kvb ai‡bi ˆewPÎ¨- 

(K) cÖRvwZMZ (L) eskMZ (M) ev¯‘Zvwš¿K  (N) †R‡bwUK 

2| Rx‡ei ci¯ú‡ii g‡a¨ ¯Ẑš¿ ˆewk‡ó¨i ˆewPÎ¨ n‡jv-  

i. cÖRvwZMZ ii. evm¯’vbMZ iii. eskMZxq        

wb‡Pi †KvbwU mwVK ? 

(K) i I  ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
DÏxcKwU c‡o 3 bs cÖ‡kœi DËi w`b- mgy`ª DcK~jxq GjvKvq †h mKj Dw™¢̀  R‡b¥ Zv‡`i †R‡bwUK ˆewPÎ¨ mgZj 

f~wgi Zzjbvq wfbœ| G‡`i cÖwZK~j cwi‡e‡k Awf‡hvRb ¶gZv A‡bK †ewk| 

3| DÏxc‡K DwjøwLZ Dw™¢̀ ¸‡jv‡Z †R‡bwUK ˆewPÎ¨Zv Av‡m- 

i. AbyK~jZvq ii. cÖwZK~jZv mn¨ Kivi ¶gZvq     iii. †ivM cÖwZ‡iv‡ai ¶gZvq        

wb‡Pi †KvbwU mwVK ? 

(K)  i I  ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
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ev ‘̄Z‡š¿ w ’̄wZkxjZv i¶vq Rxe‰ewP‡Î¨i cÖfve 

  

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 ev¯‘Z‡š¿i w¯’wZkxjZv i¶vq Rxe‰ewP‡Î¨i cÖfve e¨vL¨v Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

ev¯‘Z‡š¿i w¯’wZkxjZv 

ev¯‘Z‡š¿i w¯’wZkxjZv i¶vq Rxe‰ewP‡Î¨i cÖfve : cwi‡e‡ki mKj Dcv`vbmg~n ci¯ú‡ii mv‡_ 

A½vw½fv‡e RwoZ| wecyj msL¨K cÖRvwZi G cvi¯úwiK m¤ú‡K©i Kvi‡YB cwi‡e‡k fvimvg¨ cÖwZwôZ 

n‡q‡Q| cwi‡e‡ki G Dcv`vb¸‡jvi †h ‡Kv‡bv GKwU we‡kl cÖRvwZi wejywß weivU wech©q †W‡K Avb‡Z cv‡i| †m 

Rb¨ cwi‡e‡ki fvimvg¨ i¶vq Rxe‰ewP‡Î¨i ¸iyZ¡ Acwimxg| 

cwi‡e‡ki †h me Rxe ev cÖvYx‡K GK mgq AcÖ‡qvRbxq g‡b Kiv nZ mg‡qi weeZ©‡b †`Lv †M‡Q †m mKj Rxe 

m¤úª̀ vqB cwi‡e‡ki fvimvg¨ i¶vq ¸iyZ¡c~Y© f~wgKv cvjb K‡i| †hgb- GKwU c~Y© eq¯‹ e¨vO GKw`‡b Zvi 

IR‡bi mg cwigvY †cvKv-gvKo †L‡Z cv‡i| G †cvKv-gvKo Avgv‡`i dm‡ji e¨vcK ¶wZmvab K‡i| wKš‘ 

AwaK Drcv`‡bi Rb¨ e¨eüZ KxUbvk‡Ki d‡j G e¨vO AvR aŸs‡mi c‡_| cvwL‡`i cÖavb Lv`¨ n‡”Q KxUcZ½| 

Gi g‡a¨ gvbyl I dm‡ji Rb¨ ¶wZKi KxUcZ½B †ewk| ZvQvov Dw™¢‡`i cÖRvwZ i¶vq civMvq‡bi Rb¨ cvwL 

¸iyZ¡Z¡c~Y© f~wgKv cvjb K‡i| CMj, wPj, †cuPv, evRcvwL‡K Avgiv wkKvwi cÖRvwZ wn‡m‡e Rvwb| Giv Bu`yi †L‡q 

Bu`y‡ii msL¨v wbqš¿‡Y iv‡L| gvby‡li emZevwo‡Z emevmKvix GK‡Rvov Bu`yi webv euvavq esk we¯Ívi Ki‡j eQi 

†k‡l Bu`y‡ii msL¨v `vov‡e 880 wU‡Z| wKš‘ GKwU †cuPv w`‡b Kgc‡¶ wZbwU Bu`yi †L‡q nRg Ki‡Z cv‡i| wPj, 

KvK I kKzb gqjv cwi¯‹viK wn‡m‡e KvR K‡i| Avi Zv bv n‡j c„w_ex‡Z †ivM RxevYyi we¯Ívi A‡bK¸Y †e‡o 

†hZ| G mKj Kvi‡Y †KvbI Rxe‡KB AcÖ‡qvRbxq ejv hvq bv| cwi‡ek †_‡K †KvbI cÖRvwZ wejyß n‡j 

ev¯‘Z‡š¿i w¯’wZkxjZv bó nq| ZvB ev ‘̄Z‡š¿i w¯’wZkxjZv i¶vq Rxe‰ewP‡Î¨i f~wgKv Ab¯x̂Kvh©|  

 

wk¶v_©xi KvR 

†kÖwYK‡¶ Ges wbR wbR AÂ‡j wk¶v_©xe„›` MÖyc K‡i ev¯‘Z‡š¿i w¯’wZkxjZv i¶vq 

mevB‡K m‡PZb Ki‡eb 

 

mvims‡¶c   

cwi‡e‡ki Dcv`vbmg~n ci¯ú‡ii mv‡_ A½vw½fv‡e RwoZ| wecyj msL¨K cÖRvwZi G cvi¯úwiK m¤ú‡K©i 

Kvi‡YB cwi‡e‡k fvimvg¨ cÖwZwôZ n‡q‡Q| cwi‡e‡ki G Dcv`vb¸‡jvi †h ‡Kv‡bv GKwU we‡kl cÖRvwZi wejywß 

weivU wech©q †W‡K Avb‡Z cv‡i| †m Rb¨ cwi‡e‡ki fvimvg¨ i¶vq Rxe‰ewP‡Î¨i ¸iyZ¡ Acwimxg| 

 

cv‡VvËi g~j¨vqb-13.6 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| webv euvavq Rb¥v‡j GK‡Rvov Bu`yi †_‡K eQi †k‡l KZwU Bu`yi cvIqv hv‡e ? 

(K) 800wU (L) 1000wU (M) 880wU (N) 900wU 

DÏxcKwU c‡o 2 bs cÖ‡kœi DËi w`b- KK&ªevRvi mgy`ª ˆmK‡Z wSbyK msL¨v ax‡i ax‡i n«vm cv‡”Q| KviY †mLv‡b 

AvMZ ch©UKiv Ges †mLvbKvi ¯’vbxqiv wSbyK a‡i wewµ Ki‡Q| Gi d‡j †mLvbKvi cvwb ax‡i ax‡i K`©gv³ n‡”Q 

Ges cvwb‡Z AwK&ª‡R‡bi cwigvY n«vm cv‡”Q| 

2| KK&ªevRv‡ii DwjøwLZ Rxe cÖRvwZwU wejyß n‡j †mLvbKvi- 

i. ev ‘̄Zš¿ bó n‡e ii. ev ‘̄Zš¿ w¯’wZkxj _vK‡e iii. ev ‘̄Z‡š¿i fvimvg¨ webó n‡e        

wb‡Pi †KvbwU mwVK ? 

(K) i I  ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
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wewfbœ Rx‡ei g‡a¨ wg_w¯Œqv, AvšÍtwbf©ikxjZv I cwi‡e‡ki fvimvg¨Zv 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 cwi‡e‡ki fvimvg¨ i¶vq wewfbœ Rx‡ei g‡a¨ wg_w¯Œqv I AvšÍtwbf©ikxjZv e¨vL¨v Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

wgDPzqvwjRg, K‡gb‡mwjRg, †kvlY, cÖwZ‡hvwMZv, A¨vw›Uev‡qvwmm 

mvaviYZ †h mKj meyR Dw™¢̀  wb‡Ri Lv`¨ wb‡Riv ˆZwi Ki‡Z cv‡i Zv‡`i‡K ¯‡̂fvRx (Autotrophic) 
ejv nq| wKš‘ cwi‡ekZvwË¡K w`K †_‡K wPšÍv Ki‡j †`Lv hvq, meyR Dw™¢̀ mn †Kvb RxeB ¯ŵbf©i bq| 

Rxeb avi‡Yi Rb¨ meyR Dw™¢̀ , cïcvwL, KxUcZ½ I Ab¨vb¨ Dw™¢̀  I RxeRš‘ G‡K Ac‡ii Øviv cÖfvweZ I 

Kg‡ewk wbf©ikxj| cÖvYxKzj k¦mbwµqv Øviv †h Kve©b WvBA·vBW (CO2) M¨vm Z¨vM K‡i meyR Dw™¢̀  

mv‡jvKms‡køl‡Yi Rb¨ Zv e¨envi K‡i Ges w`evfv‡M †h Aw·‡Rb (O2) M¨vm Z¨vM K‡i, k¦m‡bi Rb¨ cÖvwYKzj Zv 

e¨envi K‡i| ZvQvov e¨vK‡Uwiqv, QÎvK I wewfbœ cÖKvi RxevYy Øviv MvQcvjv, cïcvwL, KxUcZ½ wewfbœfv‡e 

cÖfvweZ nq| ZvB ejv hvq RxeRM‡Zi cÖwZwU m`m¨B G‡K Ac‡ii Dci wbf©ikxj| cÖvYx I MvQcvjvi g‡a¨ 

we`¨gvb ˆRweK m¤úK©̧ ‡jv‡K mnve¯’vb (Symbiosis) bv‡g AvL¨vwqZ Kiv nq| Avi ci¯úi m¤úK©hy³ 

Rxe¸‡jv‡K mnve¯’vbKvix (Symbionts) ejv nq| G mnve¯’vbKvix Rxe¸‡jvi g‡a¨ †h wµqv wewµqv N‡U Zv‡K 

wg_w¯Œqv ejv nq| cwi‡ek weÁvbx IWvg (Odum) RxeK~‡ji G AvšÍtwbf©ikxj m¤úK©‡K `yÕfv‡M fvM K‡i‡Qb| 

h_v- 1| abvZ¥K AvšÍtwµqv (Positive interactions) Ges 2| FbvZ¥K AvšÍtwµqv (Negative interactions)| 

abvZ¥K AvšÍtwµqv : †h AvšÍtm¤ú‡K© `ywU Rx‡ei GKwU Ab¨wU‡K mnvqZv K‡i Zv‡K abvZ¥K AvšÍtwµqv e‡j| 

abvZ¥K AvšÍtwµqvq mn‡hvMxØ‡qi †h ‡Kv‡bv GKwU ev Df‡qB DcK…Z n‡Z cv‡i| abvZ¥K AvšÍtwµqv‡K `yÕfv‡M 

fvM Kiv nq| †hgb- 

wgDPzqvwjRg- †h AvšÍtm¤ú‡K© `ywU mn‡hvMxi DfqB G‡K A‡b¨i Øviv DcK…Z nq Zv‡K wgDPzqvwjRg e‡j| 

D`vniY ¯îƒc †gŠgvwQ, cÖRvcwZ dz‡ji gay Avni‡Yi Rb¨ dz‡j dz‡j D‡o †eovq Ges wewbg‡q dz‡ji civMvqb 

N‡U| evu`yo dj †L‡q euv‡P Ges gj Z¨v‡Mi mv‡_ d‡ji exRI Z¨vM K‡i| Gfv‡e ex‡Ri ¯’vbvšÍi nq Ges Dw™¢‡`i 

we¯Ívi N‡U| ivB‡Rvweqvg (Rhizobium) e¨vK‡Uwiqv wkg RvZxq Dw™¢‡`i (Leguminous plant) wkK‡o Ae¯’vb 

K‡i bwWDj (Nodule) ˆZwi K‡i Ges wewbg‡q evqygÛjxq bvB‡Uªv‡Rb‡K (N2) ‡mLv‡b mseÜb K‡i| G 

bvB‡Uªv‡Rb mn‡hvMx wkg Dw™¢̀  †_‡K kK©iv RvZxq Lv`¨ †c‡q _v‡K|  

K‡gb‡mwjRg- †h AvšÍtm¤ú‡K© `ywU mn‡hvMxi GKRb DcK…Z nq wKš‘ Av‡iK Rb DcK…Z bv n‡jI AcK…Z nq bv 

Zv‡K K‡gb‡mwjRg ejv nq| †hgb- Kvôj jZv Lv‡`¨i Rb¨ AvkÖq `vbKvix Dw™¢‡`i Dci wbf©i K‡i bv Ges Giv 

AvkÖq`vZvi †Kv‡bv ¶wZmvabI K‡i bv| wKQz ˆkevj Ab¨ Dw™¢‡`i g‡a¨ AvkÖq wb‡q emevm K‡i wKš‘ AvkÖq`vZvi 

†Kvb ¶wZ K‡i bv| KvV weovjx Mv‡Qi Wv‡j Wv‡j _v‡K wKš‘ Mv‡Qi †Kvb ¶wZ K‡i bv| 

FbvZ¥K AvšÍtwµqv : †h AvšÍtm¤ú‡K© ỳwU Rx‡ei GKwU A_ev Df‡qB ¶wZMȪ ’ nq Zv‡K FbvZ¥K AvšÍtwµqv e‡j| 

FbvZ¥K AvšÍtwµqv‡K wZb fv‡M fvM Kiv hvq| †hgb- †kvlY, cÖwZ‡hvwMZv, A¨vw›Uev‡qvwmm| 

†kvlY : G‡¶‡Î GKwU Rxe Ab¨ Rxe‡K cÖZ¨¶ ev c‡iv¶fv‡e Zvi AwaKvi †_‡K ewÂZ K‡i wb‡Ri AwaKvi 

†fvM K‡i| †hgb- ¯Ŷ©jZv Dw™¢̀  n‡÷vwiqv bvgK †PvlK A‡½i gva¨‡g AvkÖq`vZv Dw™¢̀  †_‡K Lv`¨ MÖnY K‡i|  
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cÖwZ‡hvwMZv : †Kvb wbw`©ó ¯’v‡b Av‡jv, evZvm, cvwb I Lv‡`¨i Rb¨ Rxemg~‡ni g‡a¨ cÖwZ‡hvwMZv n‡q _v‡K| G 

cÖwZ‡hvwMZvq hviv mej ZvivB wU‡K _v‡K| 

 

wPÎ 13.7.1 : wgDPzqvwjRg 

 

wPÎ 13.7.2 : K‡gb‡mwjRg 

 

wPÎ 13.7.3 : †kvlY 

 

wPÎ 13.7.4 : cÖwZ‡hvwMZv 

 

wPÎ 13.7.5 : A¨vw›Uev‡qvwmm 

A¨vw›Uev‡qvwmm : GKwU Rxe KZ…©K m„ó ˆRe ivmvqwbK c`v‡_©i Kvi‡Y hw` Ab¨ Rx‡ei e„w× I weKvk AvswkK ev 

m¤ú~Y©iƒ‡c evavMȪ ’ nq A_ev g„Zz¨ N‡U ZLb †m cÖwµqv‡K A¨vw›Uev‡qvwmm e‡j| AYyRx‡ei g‡a¨ G ai‡bi m¤úK© 

A‡bK †ewk| 

Dc‡ii Av‡jvPbv †_‡K cÖZxqgvb †h, cwi‡e‡k we`¨gvb Rx‡ei g‡a¨ cÖwZwbqZ wµqv wewµqv n‡”Q Ges cÖ‡Z¨KwU 

Dcv`vb ci¯úi AvšÍtm¤úK©hy³| G Dcv`vb¸‡jvi †h ‡Kv‡bv GKwUi cwieZ©b NU‡j cwi‡e‡ki fvimvg¨ webó 

n‡e| 

 

 

wk¶v_©xi KvR wb‡Pi QKwU c~iY Kiyb 

Symbiosis ej‡Z Kx †ev‡Sb ? bwWDj ˆZwi K‡i Ggb GKwU 

e¨vK‡Uwiqvi bvg wjLyb 

abvZ¡K AvšÍtwµqv‡K Kqfv‡M fvM 

Kiv n‡q‡Q ? 

   

 

 

mvims‡¶c  

ci¯úi m¤úK©hy³ Rxe¸‡jv‡K mnve¯’vbKvix (Symbionts) ejv nq| cwi‡ek weÁvbx IWvg (Odum) 

RxeK~‡ji G AvšÍtwbf©ikxj m¤úK©‡K `yÕfv‡M fvM K‡i‡Qb| h_v- 1| abvZ¥K AvšÍtwµqv (Positive 
interactions) Ges 2| FbvZ¥K AvšÍtwµqv (Negative interactions)| abvZ¥K AvšÍtwµqv‡K `yÕfv‡M fvM 

Kiv nq| †hgb- wgDPzqvwjRg, K‡gb‡mwjRg| FbvZ¥K AvšÍtwµqv‡K wZb fv‡M fvM Kiv hvq| †hgb- †kvlY, 

cÖwZ‡hvwMZv, A¨vw›Uev‡qvwmm| 
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cv‡VvËi g~j¨vqb-13.7 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| wb‡Pi †KvbwU mwVK bq ? 

i. fvmgvb ¶z`ª cÖvYx‡`i Phytoplankton ejv nq ii. CH4 GKwU MÖxb nvDR M¨vm 

iii. K‡gb‡mwjR‡g `yÕR‡bB ¶wZMȪ ’ nq| 

(K) i I  ii (L) i I  iii (M) ii I iii (N) i, ii I iii 

2| †h AvšÍtm¤ú‡K© `ywU RxeB DcK…Z nq Zv‡K Kx e‡j ? 

(K) wgDPzqvwjRg (L) A¨vw›Uev‡qvwmm (M) cÖwZ‡hvwMZv  (N) †kvlY 

3| Rx‡ei ci¯ú‡ii AvšÍtwµqv n‡jv- 

i. abvZ¡K ii. FYvZ¡K iii. wbi‡c¶        

wb‡Pi †KvbwU mwVK ? 

(K)  i I  ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
kvgxg evsjv‡`k Db¥y³ wek¦we`¨vj‡qi mvg‡b GKwU dz‡ji evMvb †`L‡jb| dz‡ji Dci wKQz †cvKvgvKo Do‡Z 

†`‡L wZwb Zvi gv‡K wR‡Ám Ki‡jb gv H¸‡jv Kx ? Zvi gv Zv‡K ej‡jb H †cvKvgvKo¸‡jv n‡jv †gŠgvwQ, 

cÖRvcwZ BZ¨vw`| wZwb Avevi wR‡Ám Ki‡jb G¸‡jv dz‡ji Dci Kx K‡i ? wZwb DË‡i ej‡jb G¸‡jv gay msMÖn 

Ki‡Q Ges dz‡jvi civMvqb NUv‡”Q| 

4| DÏxc‡K DwjøwLZ Dw™¢‡`i mv‡_ †cvKvgvK‡oi m¤úK© Kx ai‡bi ? 

(K) wgDPzqvwjg (L) A¨vw›Uev‡qvwmm (M) cÖwZ‡hvwMZv  (N) †kvlY 

5| †cvKvgvKo¸‡jvi mv‡_ Dw™¢‡`i D³ m¤ú‡K©- 

i. cÖvYx¸‡jv Lvevi †c‡q DcK…Z nq ii. cÖvYx¸‡jv civMvqb NwU‡q Dw™¢‡`i DcKvi K‡i 

iii. †cvKvgvKo I Dw™¢̀  Df‡qB DcK…Z nq        

wb‡Pi †KvbwU mwVK ? 

(K)  i I  ii (L) i I  iii (M) ii I iii  (N) i, ii I iii 
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cwi‡ek msi¶Y  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 cwi‡ek msi¶‡Yi ¸iyZ¡ m¤ú‡K© ej‡Z cvi‡eb| 

  cwi‡ek msi¶‡Yi c×wZ eY©bv Ki‡Z cvi‡eb| 

 

 

cÖavb kã 

cwi‡ek msi¶Y, MÖxb nvDm M¨vm 

cwi‡ek msi¶‡Yi ¸iyZ ¡ : Avgv‡`i G my›`i c„w_ex‡K Rx‡ei emevm‡hvM¨ Kivi Rb¨ cwi‡ek msi¶Y 

Acwinvh©| G c„w_ex‡Z i‡q‡Q AmsL¨ Rxe, Avi Rxeb avi‡Yi Rb¨ wewfbœ Dcv`vb †hgb- gvwU, cvwb, evqy 

BZ¨vw`| c„w_ex‡Z RbmsL¨v R¨vwgwZK nv‡i e„w× cv‡”Q| Avi G wekvj Rb‡Mvôxi †gŠwjK Pvwn`v †hgb- Abœ, e¯¿, 

evm¯’vb, wk¶v, wPwKrmv BZ¨vw`i Pvwn`v †gUv‡Z wM‡q cÖvK…wZK Dcv`vb ¶wZMȪ ’ n‡”Q| Avgv‡`i cwi‡e‡k 

¶z`ªvwZ¶z`ª Dw™¢̀ , KxUcZ½ †_‡K ïiy K‡i e„n`vK…wZi Dw™¢̀  I cÖvYx †KDB g~j¨nxb bq| cwi‡e‡ki fvimvg¨ i¶vq 

G Dw™¢̀  I cÖvYxK~j G‡K Ac‡ii mv‡_ wbweofv‡e Ave×| j¶ j¶ cÖRvwZi Dw™¢̀ , cïcvwL, KxUcZ½, gvbyl 

BZ¨vw` wb‡q M‡o D‡V‡Q Rxe‰ewPÎ¨| AiY¨, cvnvo, Rjvf~wg, mgy`ª Rxe‰ewP‡Î¨i AZxe cÖ‡qvRbxq Auvavi| ZvB 

cwi‡ek myiw¶Z _vK‡j gvby‡li †gŠwjK Pvwn`vmg~n †hgb- Abœ, e¯¿, evm¯’vb, Jla, R¡vjvwb cÖ‡qvRbxq DcKiY 

wbiwew”Qbœfv‡e cvIqv hv‡e| cwi‡ek ¶wZMȪ ’ n‡j we‡kl K‡i ebvÂj aŸsm n‡j e„wócv‡Zi nvi K‡g hv‡e| d‡j 

Pvlvev‡`i h‡_ó ¶wZ n‡e| MÖŠb nvDR A_© meyR Ni| GwU KuvP w`‡q ˆZwi Ni| cÖ‡qvRbgZ ZvcgvÎv m„wó K‡i 

meyR MvQ cvjv Rb¥v‡bv nq| mvaviYZt kxZ cÖavb‡`‡k G ai‡bi Kuv‡Pi Ni ˆZwi K‡i kmv, U‡g‡Uv, Kwc, †jUzm, 

BZ¨vw` wewfbœ ai‡bi kvKmwâ Pvl Kiv nq| m~‡h©̈ i `„k¨gvb Av‡jv MÖŠb nvD‡Ri Kuv‡Pi cÖvPxi †f` K‡i †fZ‡i 

cÖ‡ek K‡i wKš‘ wewKwiZ Av‡jvKiwk¥ KuvP †f` K‡i evB‡i Avm‡Z euvavcÖvß nq| d‡j Zvc †fZ‡i †_‡K hvq, 

Kuv‡Pi Ni Mig nq Ges MvQ Rb¥v‡bvi Rb¨ cwi‡ek m„wó nq| MÖxb nvDR cÖfve evqygÛ‡ji ZvcgvÎvi mv‡_ mshy³| 

m~h© †_‡K AvMZ `„k¨gvb Av‡jvK iwk¥ f~c„ô †_‡K Bbd«v‡iW iwk¥ wewKi‡Yi gva¨‡g evqygÛ‡ji †fZi w`‡q evB‡i 

P‡j hvevi †Póv K‡i| wKš‘ evqygÛ‡ji wKQz M¨vm (CO2, CO, CH4, N2O BZ¨vw`) Bbd«v‡iW iwk¥‡K †kvlY K‡i| 

d‡j evqygÛ‡ji †fZi w`‡q Bbd«v‡iW iwk¥ †h‡Z cv‡i bv| evqygÛ‡ji M¨vmmg~n MÖxb nvD‡Ri Kuv‡Pi †`qv‡ji 

b¨vq KvR K‡i Ges ZvcgvÎv e„w× cvq| e„w× cvevi d‡j evqygÛ‡ji ZvcgvÎv †e‡o hvq|  hv‡K MÖxb nvDR B‡d± 

ejv nq| MÖxb nvDR B‡d‡±i Kvi‡Y me‡P‡q †ewk ¶wZMȪ ’ n‡e mgy`ª ZxieZ©x AÂj| GQvov mgy‡`ªi D”PZv †e‡o 

hv‡e, So I R¡‡jv”Q¡vm Gi ZxeªZv †e‡o hv‡e, ebvÂj aŸsm n‡e| wKš‘ cwi‡ek myiw¶Z _vK‡j MÖxb nvD‡Ri 

ZxeªZv †_‡K i¶v cvIqv hv‡e| RbmsL¨v e„w×i d‡j †ewk †ewk MvQcvjv aŸsm Kiv Ges wkívq‡bi d‡j evqygÛ‡j 

CO2 M¨v‡mi cwigvY e„w× cv‡”Q| d‡j MÖxb nvDR cÖwZwµqv †`Lv w`‡”Q| 

cwi‡ek msi¶‡Yi c×wZ : cwi‡ek msi¶‡Yi wewfbœ Dcvq i‡q‡Q| h_v- miKvwi Ges †emiKvwi Dcv‡q cwi‡ek 

msi¶Y Kiv hvq| †Kvb GjvKvq wkí KjKviLvbv wbg©v‡Yi c~‡e©B †m GjvKvi cwi‡e‡ki Dci weiƒc cÖfve 

we‡ePbv Ki‡Z n‡e Ges wkí e‡R©̈ i myôz e¨e¯’vcbv Ki‡Z n‡e| cwiKwíZ bMivqb Ki‡Z n‡e| R¡vjvwb Kv‡Vi 

cwie‡Z© †mŠi kw³i e¨envi Ki‡Z n‡e| ivmvqwbK mv‡ii cwie‡Z© ˆRe mv‡ii e¨envi evov‡Z n‡e| cwi‡ek `~lY 

†iv‡a cwi‡e‡ki ¶wZKi cÖfve m¤ú‡K© MY m‡PZbZv e„w×i cÖ‡qvRb| DcK~jxq AÂ‡j f~wg¶q †iva Ki‡Z cÖPzi 

cwigv‡Y ebvqb Ki‡Z n‡e| G‡Z R¡‡jv”Q¡vm I N~wY©S‡oi cvkvcvwk f~wg¶qI †iva n‡e| cwi‡ek msi¶‡Yi Rb¨ 

Rxe‰ewPÎ¨ msi¶Y AZ¨vek¨K  Ges †m j‡¶¨ †h mg¯Í Dw™¢̀  I cÖvYx cÖK…wZ †_‡K nvwi‡q hvevi Dcµg n‡q‡Q 

Zv‡`i‡K we‡kl cÖwµqvq msi¶Y Ki‡Z n‡e| evqy `~lY, cvwb `~lY, gvwU `~lY, kã `~lY hv‡Z bv nq †m iKg me 

e¨e¯’v MÖnY Ki‡Z n‡e| RvZxq I AvšÍR©vwZK cwi‡ek bxwZ‡K h_v_©fv‡e AbymiY Ki‡Z n‡e| 
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wk¶v_©xi KvR wb‡Pi QKwU c~iY Kiyb 

wZbwU MÖxb nvDR M¨v‡mi bvg 

wjLyb 

R¡vjvwb Kv‡Vi cwie‡Z© †Kvb kw³ e¨envi 

Ki‡j cwi‡ek `~lY Kg n‡e ? 

Kuv‡Pi N‡i Pvl Kiv nq Ggb 3 

wU mwâi bvg wjLyb 

   

 

mvims‡¶c   

MÖxb nvDR M¨vm (CO2, CO, CH4, N2O BZ¨vw`) e„w× cvevi d‡j evqygÛ‡ji ZvcgvÎv †e‡o hvq hv‡K MÖxb 

nvDR B‡d± ejv nq| MÖxb nvDR B‡d‡±i Kvi‡Y me‡P‡q †ewk ¶wZMȪ ’ n‡e mgy`ª ZxieZ©x AÂj| GQvov 

mgy‡`ªi D”PZv †e‡o hv‡e, So I R¡‡jv”Q¡vm Gi ZxeªZv †e‡o hv‡e, ebvÂj aŸsm n‡e| wKš‘ cwi‡ek myiw¶Z 

_vK‡j MÖxb nvD‡Ri ZxeªZv †_‡K i¶v cvIqv hv‡e| evqy `~lY, cvwb `~lY, gvwU `~lY, kã `~lY hv‡Z bv nq †m 

iKg me e¨e¯’v MÖnY Ki‡Z n‡e| RvZxq I AvšÍR©vwZK cwi‡ek bxwZ‡K h_v_©fv‡e AbymiY Ki‡Z n‡e| 

 

cv‡VvËi g~j¨vqb-13.8 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| wb‡Pi M¨vm¸‡jv MÖxb nvDR cÖwµqvi mv‡_ RwoZ- 

i. CO2  ii. CH4 iii. N2O                               
wb‡Pi †KvbwU mwVK ? 

(K) i I ii  (L)  ii I iii (M)  i I iii (N) i, ii I iii 
2| Rxe‰ewP‡Î¨i AZxe `iKvix Avavi n‡jv- 

 i. AiY¨ ii. cvnvo iii. M„n        

wb‡Pi †KvbwU mwVK ? 

(K)  i I  ii  (L) i I  iii (M) ii I iii (N) i, ii I iii 
 

 

P~ovšÍ g~j¨vqb 

 

m„Rbkxj cÖkœ- 1 

wPÎwU j¶ Kiyb Ges wb‡Pi cÖkœ̧ ‡jvi DËi w`b 

    

    wPÎ x  

        
 wPÎ y  

wPÎ z 
(K) Lv`¨ k„•Lj Kx ? 

(L) we‡qvRK ej‡Z Kx †ev‡Sb ? 

(M) wPÎ z G cÖ̀ wk©Z wg_w¯Œqvi eY©bv w`b| 

(N) DÏxc‡Ki wPÎ x, wPÎ y Ges wPÎ z Gi g‡a¨ †KvbwU †cvl‡Ki Rb¨ †ewk MÖnY‡hvM¨| we‡kølY Kiyb|  

 



RxeweÁvb 

BDwbU 13  c„ôv-209 

m„Rbkxj cÖkœ- 2 

wPÎwU j¶ Kiyb Ges wb‡Pi cÖkœ̧ ‡jvi DËi w`b 

 

 

(K) Autotroph Kx ?  

(L) Lv`¨ Rvj ej‡Z Kx †ev‡Sb ? 

(M) Dc‡ii Lv`¨ Rv‡ji †Kvb Lv`¨ k„•LjwU‡Z me‡P‡q †ewk kw³ | 

(N) DcwiD³ Lv`¨ Rv‡j mv‡ci wejywß NU‡j ev¯‘Z‡š¿i Kx cwiYwZ NU‡e ? Zv we‡kølY Kiyb| 

     

 

DËigvjv  

 

cv‡VvËi g~j¨vqb- 13.1 : 1| K 2| K 3| L  4| L 

cv‡VvËi g~j¨vqb- 13.2 : 1| M 2| L 3| M  4| K 5| K     

 cv‡VvËi g~j¨vqb- 13.3 : 1| K 2| K 3| L          
 cv‡VvËi g~j¨vqb- 13.4 : 1| L            
 cv‡VvËi g~j¨vqb- 13.5 : 1| K 2| L 3| M       

     cv‡VvËi g~j¨vqb- 13.6 : 1| M 2| L      

     cv‡VvËi g~j¨vqb- 13.7 : 1| L 2| K 3| K 4| K 5| N 

     cv‡VvËi g~j¨vqb- 13.8 : 1| N 2| K 


