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Dw™¢̀  kvixiZË¡ 
(PLANT PHYSIOLOGY) 
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  Dw™¢‡`i LwbR jeY cwi‡kvlY cÖwµqv  

 

 

 

D‡Ïk¨ 

G cvV †k‡l Avcwb-  

 Dw™¢‡`i LwbR jeY cwi‡kvlY cÖwµqv e¨vL¨v Ki‡Z cvi‡eb| 

 Dw™¢‡`i LwbR jeY cwi‡kvl‡Yi A½ Ges cÖKvi‡f` D‡jøL Ki‡Z cvi‡eb| 

 

cÖavb kã 

LwbR jeY cwi‡kvlY, wbw®Œq jeY cwi‡kvlY, mwµq jeY cwi‡kvlY 

Dw™¢‡`i LwbR jeY cwi‡kvlY cÖwµqv : eûKvj c~e© n‡ZB cÖPwjZ Av‡Q †h, Dw™¢‡`i e„w× I MV‡bi Rb¨ 

†ek wKQz †gŠwjK c`v_© cÖ‡qvRb| Dw™¢̀  wb‡Ri Rb¨ cÖ‡qvRbxq †gŠwjK c`v‡_©i †ewkifvM gvwU¯’ LwbR 

jeY †_‡K AvqbvKv‡i †kvlY K‡i| Z‡e C, H, O cÖf…wZ †gŠwjK Dcv`vb¸‡jv Dw™¢̀  evqy I cvwb n‡Z msMÖn K‡i| 

LwbR jeY¸‡jv N, P, Ca, K, Mg, Fe, S, Zn, Mn, B, Cu, Mo, Cl, Na cÖf…wZi jeY| jeY¸‡jv gvwU¯’ cvwb‡Z 

`ªexf~Z n‡q K¨vUvqb (+) A_ev A¨vbvqb (-) wn‡m‡e Ae¯’vb K‡i| mvaviY K¨vUvqb¸‡jv †hgb K+, Mg2+, Fe3+, 
Mn2+, Cu2+, Zn2+ Ges mvaviY A¨vbvqb¸‡jv h_v- N, P, B, S Ges Cl (h_vµ‡g NO3

- , PO4
3-, BO4

3-, SO4
2-,Cl-

 

wn‡m‡e) gvwU¯’ cvwb‡Z Ae¯’vb K‡i| 

Dw™¢‡`i LwbR jeY cwi‡kvl‡Yi A½ : 

g~‡ji AMÖfv‡Mi †Kvl wefvRb 

AÂ‡ji bZzb m„ó †Kvl¸‡jvB jeY 

cwi‡kvl‡Y AwaK mwµq| g~j‡ivg 

w`‡qI wKQz jeY cwi‡kvwlZ nq|        

 

w

P

Î

 11.1 : Dw™¢‡`i LwbR jeY cwi‡kvlY A½ 

cÖKvi‡f` : jeY cwi‡kvlY GKwU RwUj cÖwµqv| Dw™¢‡` LwbR jeY cwi‡kvlY‡K `yÕfv‡M fvM Kiv nq| h_v- 

wbw®Œq jeY cwi‡kvlY Ges mwµq jeY cwi‡kvlY| 

 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K gvwU‡Z Aew¯’Z K¨vUvqb Ges A¨vbvqb¸‡jvi bvg wjLyb 

K¨vUvqb  

A¨vbvqb  

 

 

mvims‡¶c 

Dw™¢‡`i e„w× I MV‡bi Rb¨ cÖ‡qvRbxq †gŠwjK c`v‡_©i KZ¸‡jv gvwU¯’ LwbR jeY †_‡K AvqbvKv‡i †kvlY 

K‡i| G‡`i wKQz n‡jv K¨vUvqb (K+, Mg2+, Fe3+, Mn2+, Cu2+, Zn2+ ) Ges wKQz A¨vbvqb (NO3
- , PO4

3-, BO4
3-, 

SO4
2-, Cl-

)| Dw™¢‡` LwbR jeY cwi‡kvlY‡K `yÕfv‡M fvM Kiv nq| h_v- wbw®Œq jeY cwi‡kvlY Ges mwµq 

jeY cwi‡kvlY| 

 

cvV-11.1 
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cv‡VvËi g~j¨vqb-11.1 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| A¨vbvqb n‡jv- 

i.  NO3
-
 ii. PO4

3-  iii. Mn2+
 

wb‡Pi †KvbwU mwVK ? 

(K)  i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
2| Dw™¢‡` LwbR jeY cwi‡kvlY‡K KZ fv‡M fvM Kiv n‡q‡Q ?  

(K) 2 (L) 3 (M) 4 (N) 5 
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 AvaywbK gZev`mn mwµq I wbw®Œq cwi‡kvlY cÖwµqv  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 wbw®Œq I mwµq jeY cwi‡kvlY e¨vL¨v Ki‡Z cvi‡eb| 

 wbw®Œq I mwµq jeY cwi‡kvl‡Yi gZev`My‡jv D‡jøL Ki‡Z cvi‡eb| 

 mwµq jeY cwi‡kvl‡Yi AvaywbK gZev`My‡jv eY©bv Ki‡Z cvi‡eb| 

 

cÖavb kã 

wecvKxq kw³, ATP, Avqb evnK gZev`, Avqb A‡f`¨ Zj, evnK-Avqb-

†hŠM, ewnt¯’ ª̀eY 

wbw®Œq jeY cwi‡kvlY : G †kvlY cÖwµqvq †Kvb wecvKxq kw³ ev ATP Gi cÖ‡qvRb nq bv e‡j G‡K 

wbw®Œq cwi‡kvlY ejv nq| G cÖwµqvq Dw™¢‡`i LwbR jeY †kvlY e¨vcb cÖwµqvq N‡U| G‡¶‡Î gvwUi 

`ªe‡Y Avq‡bi NbZ¡ g~j‡iv‡gi †Kv‡li `ªe‡Y Avq‡bi NbZ¡ A‡c¶v †ewk _v‡K| gvwUi `ªeY Ges g~j‡iv‡gi 

†Kv‡li `ªe‡Yi Nb‡Z¡i G AmgZv‡K Kv‡R jvwM‡q e¨vcb cÖwµqvq LwbR jeY Dw™¢̀  †Kv‡l cÖ‡ek K‡i| `ªeY `ywUi 

NbZ¡ hZ¶Y ch©šÍmgvb bv nq ZZ¶Y G cÖwµqv Pj‡Z _v‡K| G‡Z k¦m‡bi nvi ¯v̂fvweK _v‡K|  

wbw®Œq jeY cwi‡kvl‡Yi gZev`¸‡jv n‡jv- (K) e¨vcb gZev`, (L) Avqb wewbgq gZev`, (M) gvm †d¬v gZev` 

Ges (N) †Wvb¨vb BKzBwjweªqvg gZev`| 

mwµq jeY cwi‡kvlY : wewfbœ cix¶v-wbix¶vi gva¨‡g †`Lv †M‡Q †h, gvwU¯’ `ªe‡Y †Kvb Avq‡bi NbZ¡ g~‡ji 

†kvlY AÂ‡ji †Kvli‡m †m Avq‡bi NbZ¡ A‡c¶v Kg n‡jI gvwUi `ªeY n‡Z H Avqb †Kv‡li Af¨šÍ‡i cÖ‡ek 

K‡i| NbZ¡µ‡gi (Concentration gradient) wecix‡Z G cwi‡kvlY wecvKxq kw³i cÖZ¨¶ cÖ‡qv‡M N‡U _v‡K| G 

Kvi‡Y G RvZxq †kvlY‡K mwµq †kvlY e‡j| AwaKvsk LwbR jeY mwµq cwi‡kvlY c×wZ‡Z g~j KZ…©K 

cwi‡kvwlZ n‡q _v‡K| mwµq cwi‡kvl‡Y K¨vUvqb I A¨vbvqb GKB mv‡_ cwi‡kvwlZ nq| mvB‡Uv‡µvg Ges 

dmdivmhy³ bvB‡Uªv‡Rb †hŠMmg~n Avq‡bi evnK wn‡m‡e KvR K‡i| Avavbhy³ Gme evnK †Kej wecixZ 

Avavbhy³ AvqbB enb Ki‡Z cv‡i| ch©vqµ‡g GKvwaK evnK Avqb¸‡jv‡K gvwUi `ªeY †_‡K †Kvl MnŸ‡ii `ªe‡Y 

†cuŠ‡Q †`q|  

mwµq jeY cwi‡kvl‡Yi gZev`¸‡jv n‡jv- (K) Avqb evnK gZev`, (L) mvB‡Uv‡µvg-cv¤ú ev A¨vbvqb k¦mb 

gZev` Ges (M) †cÖvUb-A¨vbvqb †Kv-UªvÝ‡cvU© gZev`| 

mwµq jeY cwi‡kvl‡Yi AvaywbK gZev` : jeY †kvlY cÖwµqvi AvaywbK gZev`¸‡jvi g‡a¨ Avqb evnK gZev`wU 

e¨vcKfv‡e MÖnY‡hvM¨ n‡q‡Q| G gZev`wU Van dan Honert (1937) me©cÖ_g cÖ¯Íve K‡ib|  

Avqb cwienb ¶gZvi wfwË‡Z †Kvl wSjøx‡K (cøvRgv‡gg‡eªb) wZbwU AÂ‡j ev Í̄‡i wef³ Kiv n‡q‡Q| h_vÑ  

1| evB‡ii Zj (Outer space)- †Kvl c`©vi G ZjwU ewnt¯’ ª̀e‡Yi w`‡Ki Ask| G Z‡j Avqb gy³fv‡e e¨vwcZ 

n‡Z cv‡i| 

2| †fZ‡ii Zj (Inner space)- †Kvl c`©vi G ZjwU †Kvl¯’ `ªeY Z_v mvB‡UvcøvR‡gi w`‡Ki Ask| G Z‡jI 

Avqb gy³fv‡e e¨vwcZ n‡Z cv‡i| †Kv‡li †Kv_vq evB‡ii Zj †kl Ges †Kv_vq †fZ‡ii Zj ïiy Zv mwVKfv‡e 

wbiƒcb Kiv KwVb| 

3| Avqb A‡f`¨ Zj- G ZjwU evB‡ii Zj Ges †fZ‡ii Z‡ji gv‡S Aew¯’Z Ges Avqb PjvP‡ji Rb¨ A‡f`¨ 

(A_©vr gy³fv‡e Avqb e¨vcb A‡hvM¨)|  

evB‡ii Zj †_‡K Avqb A‡f`¨ Zj †f` K‡i †fZ‡ii Z‡j cÖ‡e‡ki Rb¨ wecvKxq kw³ cÖ‡qv‡Mi cÖ‡qvRb nq| 

Avqb evnK gZev` Abymv‡i Avq‡bi PjvPj ˆRe evn‡Ki gva¨‡g m¤úbœ nq| †Kvl c`©vi evB‡ii Z‡j Avqb ˆRe 

evn‡Ki mv‡_ hy³ n‡q evnK-Avqb-†hŠM Drcbœ K‡i| G evnK-Avqb-†hŠM †Kvl c`©vi A‡f`¨ Zj AwZµg K‡i 

†fZ‡ii Z‡j cÖ‡ek K‡i Ges †fZ‡ii Z‡j Avqb‡K gy³ K‡i †`q| evnK c„_K n‡q cybivq †Kvl c`©vi †fZ‡ii 

cvV-11.2 
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Zj †_‡K evB‡ii Z‡j wd‡i Av‡m Ges GKBfv‡e Avqb‡K evB‡ii Zj †_‡K †fZ‡i Z‡j wb‡q hvq| †fZ‡ii 

Z‡j gy³ Avqb e¨vcb cÖwµqvq 

†Kv‡li Af¨šÍ‡i cÖ‡ek K‡i|  

evnK †hŠM m„wó, evnK †hŠ‡Mi 

PjvPj, Avqb gy³KiY Ges 

cybivq evn‡Ki †fZ‡ii Zj †_‡K 

evB‡ii Z‡j Mgb BZ¨vw` KvR 

m¤úbœ Kivi Rb¨ wecvKxq kw³i 

cÖZ¨¶ cÖ‡qvRb nq| wbw`©ó cÖKvi 

Avq‡bi Rb¨ wbw`©ó evnK _v‡K| 

evnK mywbw`©ó _vKvq me †Kvl me 

ai‡bi Avqb †kvlY Ki‡Z cv‡i 

bv|   

                                     wPÎ 11.2 : Avqb evnK gZev` Abyhvqx K¨vUvqb I A¨vbvqb cwien‡bi iƒc‡iLv 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K mwµq jeY cwi‡kvl‡Yi gZev`¸‡jvi bvg wjLyb 

   

 

 

mvims‡¶c 

jeY cwi‡kvl‡Yi †h cÖwµqvq †Kvb wecvKxq kw³ ev ATP Gi cÖ‡qvRb nq bv Zv‡K wbw®Œq jeY cwi‡kvlY ejv 

nq| G cÖwµqvq Dw™¢‡`i LwbR jeY †kvlY e¨vcb cÖwµqvq N‡U| wbw®Œq jeY cwi‡kvl‡Yi gZev`¸‡jv n‡jv- 

(1) e¨vcb gZev`, (2) Avqb wewbgq gZev`, (3) gvm †d¬v gZev` Ges (4) †Wvb¨vb BKzBwjweªqvg gZev`| 

jeY cwi‡kvl‡Yi †h cÖwµqvq wecvKxq kw³ ev ATP Gi cÖ‡qvRb nq Zv‡K mwµq jeY cwi‡kvlY ejv nq| 

mwµq jeY cwi‡kvl‡Yi gZev`¸‡jv n‡jv- (1) Avqb evnK gZev`, (2) mvB‡Uv‡µvg-cv¤ú ev A¨vbvqb k¦mb 

gZev` Ges (3) †cÖvUb-A¨vbvqb †Kv-UªvÝ‡cvU© gZev`| 

 

 

cv‡VvËi g~j¨vqb-11.2 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| wb‡Pi †KvbwU wbw¯Œq jeY cwi‡kvl‡Yi gZev` ? 

 (K) e¨vcb gZev` (L) Avqb evnK gZev` (M) Awf¯ªeY gZev` (N) k¦mb gZev` 

2. mwµq jeY cwi‡kvl‡Yi †¶‡Î- 

 i. Avqb evnK gZev` n‡jv AvaywbK gZev`                         

 ii. gZev`wU me©cÖ_g Van dan Honert (1937) cȪ Íve K‡ib                       
 iii. mwµq cwi‡kvl‡Y K¨vUvqb I A¨vbvqb GKB mv‡_ cwi‡kvwlZ 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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 mwµq I wbw®Œq jeY cwi‡kvlY cÖwµqvi g‡a¨ Zzjbv 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 mwµq Ges wbw®Œq jeY cwi‡kvl‡Yi g‡a¨ mv`„k¨ D‡jøL Ki‡Z cvi‡eb| 

 mwµq Ges wbw®Œq jeY cwi‡kvl‡Yi g‡a¨ ˆemv`„k¨ Zz‡j ai‡Z cvi‡eb| 

 

cÖavb kã 

wbw®Œq jeY cwi‡kvlY, mwµq jeY cwi‡kvlY, Avq‡bi `ªeY, wecvKxq 

kw³, k¦mb nvi 

wb‡¤œ mwµq Ges wbw®Œq jeY cwi‡kvl‡Yi g‡a¨ mv`„k¨ Ges ˆemv`„k¨ Zz‡j aiv n‡jv- 

 

 

QK 11.3.1 : mwµq Ges wbw®Œq jeY cwi‡kvl‡Yi g‡a¨ mv`„k¨ 

 

mv`„‡k¨i welq mwµq jeY cwi‡kvlY wbw®Œq jeY cwi‡kvlY 

1| jeY cwi‡kvlY cÖwµqv G cÖwµqvq jeY Avqb wn‡m‡e 

cwi‡kvwlZ nq| 

G cÖwµqv‡ZI jeY Avqb wn‡m‡e 

cwi‡kvwlZ nq| 

2| Avq‡bi `ªeY G cÖwµqvq Avq‡bi `ªeY Ask MÖnY 

K‡i| 

G cÖwµqv‡ZI  Avq‡bi `ªeY Ask 

MÖnY K‡i| 

 

QK 11.3.2 : mwµq Ges wbw®Œq jeY cwi‡kvl‡Yi g‡a¨ ˆemv`„k¨ 

 

‰emv`„‡k¨i welq mwµq jeY cwi‡kvlY wbw®Œq jeY cwi‡kvlY 

1| wecvKxq kw³ cÖZ¨¶ cÖ‡qv‡Mi `iKvi nq| cÖZ¨¶ cÖ‡qv‡Mi `iKvi nq bv| 

2| k¦mb nvi k¦m‡bi nvi e„w× cvq| k¦m‡bi nvi e„w× cvq bv| 

3| K¨vUvqb I A¨vbvqb †kvlY GKB mv‡_ msNwUZ nq| GKB mv‡_ msNwUZ nq bv| 

4| Avqb evnK evnK Avqb ev AYy Øviv m¤úbœ nq| †Kvb evnK Avqb ev AYyi `iKvi 

nq bv| 

5| GbRvBg GbRvBg ¸iyZ¡c~Y© f~wgKv iv‡L| GbRvBg †Kvb f~wgKv iv‡L bv| 

 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K mwµq Ges wbw®Œq jeY cwi‡kvl‡Yi g‡a¨ `ywU ˆemv`„k¨ Zz‡j aiyb  

mwµq jeY cwi‡kvlY 

  

wbw®Œq jeY cwi‡kvlY 

  

 

 

mvims‡¶c 

mwµq Ges wbw®Œq jeY cwi‡kvl‡Yi g‡a¨ jeY cwi‡kvlY cÖwµqv Ges Avq‡bi `ªe‡Yi †¶‡Î mv`„k¨ †`Lv hvq| 

Aciw`‡K wecvKxq kw³, k¦mb nvi, K¨vUvqb I A¨vbvqb †kvlY, Avqb evnK Ges GbRvB‡gi †¶‡Î ˆemv`„k¨ 

cwijw¶Z nq| 

cvV-11.3 
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cv‡VvËi g~j¨vqb-11.3 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| wb‡Pi †KvbwU mZ¨ ? 

(K) mwµq jeY cwi‡kvl‡Y wecvKxq kw³i cÖZ¨¶ `iKvi nq bv |                                       

(L) mwµq jeY cwi‡kvl‡Y K¨vUvqb I A¨vbvqb †kvlY GKB mv‡_ msNwUZ nq| 

(M) mwµq jeY cwi‡kvl‡Y k¦m‡bi nvi e„w× cvq bv|  

(N) wbw¯Œq jeY cwi‡kvl‡Y GbRvB‡gi f~wgKv _v‡K| 
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 cÎiÜ«  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 cÎiÜ« m¤ú‡K© ej‡Z cvi‡eb| 

 GKwU cÎi‡Ü«i wPwýZ wPÎ A¼b Ki‡Z cvi‡eb| 

 GKwU cÎi‡Ü«i MVb e¨vL¨v Ki‡Z cvi‡eb| 

 

cÖavb kã 

cÎiÜ«, i¶x‡Kvl, evqyKzVzix 

cÎiÜª (Stomata) : cÎiÜ« Dw™¢‡`i GK cÖKvi M¨vmxq wewbgq A½| Dw™¢‡`i KwP KvÛ Ges cvZvi EaŸ© 

I wb¤œZ‡ji ewntZ¡‡K Aew¯’Z `ywU i¶x‡Kvl w`‡q cwi‡ewóZ m~² iÜ«‡K cÎiÜ« e‡j| welgc„ô cvZvi 

wb¤œ Z¡‡K, fvmgvb RjR Dw™¢‡`i DaŸ© Z¡‡K, mgwØc„ô cvZvi Dfq Z¡‡K cÎiÜ« _v‡K| wbgw¾Z RjR Dw™¢‡`i 

cvZvq cÎiÜ« _v‡K bv ev _vK‡jI wbw®Œq| giyR I jeYv³ gvwUi Dw™¢‡`i cÎiÜ« mvaviYZ cvZvi Z¡Kxq AÂj 

†_‡K †ek †fZ‡ii w`‡K jywK‡q Ae¯’vb K‡i, G RvZxq cÎiÜ«‡K e‡j jy°vwqZ cÎiÜ«| cÖRvwZi Dci wbf©i K‡i 

cvZvi cÖwZ GK eM© †mw›UwgUvi GjvKvq 1,000 n‡Z 60,000 cÎiÜ« _v‡K| Gi gva¨‡g K‡qKwU kvixie„Ëxq 

cÖwµqv| †hgb- cÖ‡¯^̀ b, mv‡jvKms‡kølY I k¦mb cwiPvwjZ nq| 

cÎi‡Ü«i MVb (Structure of stomata) : cÎiÜ« `ywU Aa©P›`ªvK…wZi i¶x‡Kvl w`‡q cwi‡ewóZ GKwU iÜ« wb‡q 

MwVZ| cÖwZwU i¶x‡Kv‡l GKwU my¯úó wbDwK¬qvm, eû †K¬v‡ivcøv÷ I Nb mvB‡UvcøvRg _v‡K| i¶x‡KvlØ‡qi iÜ« 

msjMœ cÖvPxi AZ¨šÍ̄ ’zj I Aw¯’wZ¯’vcK, wKš‘ evB‡ii w`‡Ki cÖvPxi cvZjv, w¯’wZ¯’vcK I Aa©‡f`¨| i¶x‡Kv‡li 

Pviw`‡K Aew¯’Z mvaviY Z¡Kxq †Kvl †_‡K GKUz wfbœ AvKvi AvK…wZi Z¡Kxq mnKvwi †Kvl _v‡K| cÎi‡Üªi wb‡P 

GKwU evqyc~Y© ¯’vb _v‡K| G‡K Dc-cÎiÜ«xq MnŸi e‡j| AwaKvsk Dw™¢‡`i cÎiÜ« mKvj 10-11Uv Ges weKvj 2-

3Uvq c~Y© †Lvjv _v‡K| Ab¨vb¨ mgq AvswkK †Lvjv _v‡K Ges iv‡Î mvaviYZ eÜ _v‡K| 

 

 

    

 

 

 

 

                       

 

 

wPÎ 11.4 : cÎi‡Ü«i MVb 

 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K GKwU cÎi‡Ü«i ‰ewkó¨ wjLyb 

 

cvV-11.4 



Dw™¢̀ weÁvb 

BDwbU 11  c„ôv-197 

 

 

mvims‡¶c 

cÎiÜ« Dw™¢‡`i GK cÖKvi M¨vmxq wewbgq A½| Dw™¢‡`i KwP KvÛ Ges cvZvi EaŸ© I wb¤œZ‡ji ewntZ¡‡K 

Aew¯’Z `ywU i¶x‡Kvl w`‡q cwi‡ewóZ m~² iÜ«‡K cÎiÜ« e‡j| cÖRvwZi Dci wbf©i K‡i cvZvi cÖwZ GK eM© 

†mw›UwgUvi GjvKvq 1,000 n‡Z 60,000 cÎiÜ« _v‡K| AwaKvsk Dw™¢‡`i cÎiÜ« mKvj 10-11Uv Ges weKvj 

2-3Uvq c~Y© †Lvjv _v‡K| Ab¨vb¨ mgq AvswkK †Lvjv _v‡K Ges iv‡Î mvaviYZ eÜ _v‡K| 

 

 

cv‡VvËi g~j¨vqb-11.4 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| cÖRvwZi Dci wbf©i K‡i cÖwZ GK eM© †mw›UwgUvi GjvKvq KZwU cÎiÜ« _v‡K ?  

 (K) 1,000 n‡Z 60,000  (L) 1,000 n‡Z 50,000  

 (M) 1,000 n‡Z 40,000  (N) 1,000 n‡Z 30,000 

2| AwaKvsk Dw™¢‡`i cÎiÜ« c~Y© †Lvjv _v‡K- 

 i. mKvj 10-11Uvq ii. weKvj 2-3Uvq iii. iv‡Z 

wb‡Pi †KvbwU mwVK ? 

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



GBPGmwm †cÖvMÖvg 

BDwbU 11  c„ôv-198 

 

 cÎiÜ« Db¥y³ I eÜ nIqvi †KŠkj 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 cÎiÜ« †Lvjv I eÜ nIqvi †KŠkj e¨vL¨v Ki‡Z cvi‡eb| 

 cÎiÜ« †Lvjv I eÜ nIqvi gZev`¸‡jv D‡jøL Ki‡Z cvi‡eb| 

 cÎiÜ« †Lvjv I eÜ nIqvi AvaywbK gZev` eY©bv Ki‡Z cvi‡eb| 

 

cÖavb kã 

cÎiÜ«, i¶x‡Kvl, AšÍtAwf¯ªeY, ewntAwf¯ªeY 

cÎiÜ« †Lvjv I eÜ nIqvi †KŠkj : i¶x‡KvlØ‡qi ùxwZ A_ev wkw_j Ae¯’v cÎi‡Ü«i †Lvjv ev eÜ  n‡Z 

mnvqZv K‡i| Avgiv Rvwb, cÎi‡Ü«i i¶x‡KvlØ‡qi iÜ« msjMœ cÖvPxi †ek cyiy wKš‘ ewnf©v‡Mi A_©vr 

ewntZ¡K †Kvl msjMœ cÖvPxi †ek cvZjv nq| cvwicvwk¦©K Ae¯’vi †cÖw¶‡Z wewfbœ kvixie„Ëxq Kvi‡Y i¶x †Kv‡l 

AšÍtAwf¯ªeY I ewntAwf¯ªeY N‡U| i¶x‡KvlØq cvk©¦̄ ’ ewntZ¡K †Kvl †_‡K AšÍtAwf¯ªeY cÖwµqvq cvwb †kvlY 

K‡i ùxZ nq| ùxwZ nIqvi d‡j i¶x †Kv‡li evB‡ii cvZjv cÖvPx‡ii w`‡K AwZwi³ Pv‡ci Uv‡b †fZ‡ii cyiy 

cÖvPxiwU wKQzUv †eu‡K hvq Ges iÜ« Ly‡j hvq| Acic‡¶ ewntAwf¯ªe‡Yi d‡j i¶x‡KvlØq ùxwZ nvwi‡q wkw_j nq, 

d‡j iÜ« eÜ nq| Kv‡RB cÎi‡Ü«i †Lvjv I eÜ nIqv i¶x‡KvlØ‡qi MVb I ùxwZi Dci wbf©ikxj| 

cÎiÜ« †Lvjv I eÜ nIqvi gZev` : Av‡jv, Zvc, 

evqygÛ‡ji Av`ª©Zv cÖf…wZ KviY i¶x‡KvlØ‡qi 

ùxwZ I wkw_j nIqv‡K wbqš¿Y K‡i wKš‘ Kxfv‡e 

NUbvØq wbqwš¿Z nq Zvi e¨vcv‡i gZ‰ØZZv 

i‡q‡Q| Kx Kx Kvi‡Y cÎiÜ« †Lv‡j I eÜ nq Zvi 

wKQz gZev` D‡jøL Kiv n‡jv- (K) Awf¯ªeYxq 

gZev`, (L) ÷vP©-Møy‡KvR ci¯úi iƒcvšÍi gZev` 

Ges (M) †cÖvUb cÖevn gZev` ev Avqb cÖevn 

gZev` BZ¨vw`| Gi g‡a¨ †cÖvUb cÖevn gZev` 

me‡P‡q MÖnY‡hvM¨ gZev`| ZvB G‡K AvaywbK 

gZev`I ejv nq| 

cÎiÜ« †Lvjv I eÜ nIqvi AvaywbK gZev` : 

cÎiÜª Dw™¢‡`i cÖavb M¨vmxq wewbgq A½ hvi 

gva¨‡g Dw™¢̀  O2, CO2, Rjxq ev®ú BZ¨vw` M¨vmxq 

Dcv`vb wewbgq K‡i _v‡K|                                  wPÎ 11.5 : cÎiÜ« †Lvjv I e‡Ü Avqb cÖevn gZev` 

Dw™¢‡`i eûwea ¸iyZ¡c~Y© ˆRweK Kvh©vejx (†hgb- k¦mb, mv‡jvKms‡kølY, cÖ‡¯^̀ b BZ¨vw`) m¤úv`‡bi Rb¨ M¨vm 

wewbgq Avek¨K| G wewbgq Kvh©µg cÎiÜ« †Lvjv I eÜ nIqvi gva¨‡g wbqwš¿Z n‡q _v‡K| G gZev` Abymv‡i 

cÎiÜª eÜ Ges †Lvjv ivLvi wel‡q cUvwmqvg Avqb (K+
) †K `vqx Kiv nq| w`‡bi †ejvq i¶x‡Kvl cÖPzi cwigv‡Y 

cUvwmqvg Avqb (K+
) I †K¬vivBW Avqb (Cl-

) †kvlY K‡i| d‡j i¶x‡Kv‡l Awf¯ªewYK Pvc ev‡o Ges ZLb 

cvk¦©eZ©x †g‡mvwdj wUmy¨ †_‡K i¶x‡Kv‡l cvwbi e¨vcb N‡U| G mgq i¶x‡Kv‡l UviMvi †cÖmvi (TP) †e‡o hvevi 

d‡j Zv ùxZ n‡q aby‡Ki b¨vq †eu‡K hvq I cÎiÜ« Ly‡j hvq| iv‡Zi †ejvq cUvwmqvg Avqb (K+
) I †KØvivBW 

cvV-11.5 



Dw™¢̀ weÁvb 

BDwbU 11  c„ôv-199 

Avqb (Cl-) 
i¶x‡Kvl n‡Z †ei n‡q Av‡m| d‡j i¶x‡Kv‡li Awf¯ªewYK Pvc K‡g| Gi d‡j cvwb i¶x †Kvl †_‡K 

†ei n‡q Av‡m Ges cÎiÜ« eÜ nq| 

 

wk¶v_©xi KvR wb‡Pi Q‡K cÎiÜ« †Lvjv I eÜ nIqvi gZev`¸‡jv D‡jøL Kiyb 

    

 

 

mvims‡¶c 

cÎi‡Ü«i †Lvjv I eÜ nIqv i¶x‡KvlØ‡qi MVb I ùxwZi Dci wbf©ikxj| cÎi‡Ü«i †Lvjv I eÜ nIqvi 

gZev`¸‡jv n‡jv- Awf¯ªeYxq gZev`, ÷vP©-Møy‡KvR ci¯úi iƒcvšÍi gZev`, †cÖvUb cÖevn gZev` ev Avqb 

cÖevn gZev` BZ¨vw`| Gi g‡a¨ †cÖvUb cÖevn gZev` me‡P‡q MÖnY‡hvM¨ gZev`| ZvB G‡K AvaywbK gZev`I 

ejv nq| cÎiÜª eÜ Ges †Lvjv ivLvi wel‡q cUvwmqvg Avqb (K+
) †K `vqx Kiv nq| 

 

 

cv‡VvËi g~j¨vqb-11.5 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| cÎiÜª †Lvjv Ges eÜ nIqv †KvbwUi Dci wbf©ikxj ? 

(K) i¶x‡KvlØ‡qi Ae¯’v‡bi Dci     

(L) i¶x‡KvlØ‡qi MVb I ùxwZi Dci  

(M) i¶x‡KvlØ‡qi †K¬v‡ivcøv‡÷i msL¨v I MV‡bi Dci   

(N) i¶x‡KvlØ‡qi wbDwK¬qv‡mi Ae¯’vb I MV‡bi Dci 

2| cÎiÜ« †Lvjv I eÜ nIqv msµvšÍZ_¨ n‡jv- 

 i. †cÖvUb cÖevn gZev` Abymv‡i †Lvjv I eÜ wbqwš¿Z nq                 

 ii.  K+
 cÎiÜ« Lyj‡Z I eÜ Ki‡Z mvnvh¨ K‡i  

 iii. i¶x‡Kv‡li Awf¯ªewbK Pvc Kg‡j cÎiÜ« eÜ nq 

wb‡Pi †KvbwU mwVK ? 

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



GBPGmwm †cÖvMÖvg 

BDwbU 11  c„ôv-200 

 
 

 cÎiÜ«xq cÖ‡¯^`b cÖwµqv  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 cÖ‡¯^̀ b m¤ú‡K© ej‡Z cvi‡eb| 

 cÖ‡¯^̀ ‡bi cÖKvi‡f` D‡jøL Ki‡Z cvi‡eb| 

 cÎiÜ«xq cÖ‡¯^̀ b cÖwµqv eY©bv Ki‡Z cvi‡eb| 

 

cÖavb kã 

cÎiÜ«xq cÖ‡¯^̀ b, wKDwUKzjvi cÖ‡¯^̀ b, †jw›UKzjvi cÖ‡¯^̀ b 

cÖ‡¯^̀ b : Dw™¢̀  gvwU †_‡K †h cwigvY cvwb †kvlY K‡i Zvi mvgvb¨ AskB wewfbœ ˆRe ivmvqwbK 

cÖwµqvq e¨q K‡i| AwaKvsk cvwb Dw™¢̀ ‡`n 

†_‡K ev®úvKv‡i †ei n‡q hvq| †h kvixiZvwË¡K 

cÖwµqvq Dw™¢̀ ‡`n †_‡K cvwb ev®úvKv‡i †ei n‡q hvq 

Zv‡K cÖ‡¯̂`b e‡j| cÖ‡¯^̀ ‡bi cÖavb A½ Dw™¢‡`i 

cvZv| GQvov cÖwµqvwU KvÛ Ges Zvi kvLv cÖkvLvi 

gva¨‡gI n‡q _v‡K| 

cÖ‡¯^̀ ‡bi cÖKvi‡f` : Dw™¢‡` wZb ai‡bi cÖ‡¯^̀ b †`Lv 

hvq| h_v- (K) cÎiÜ«xq cÖ‡¯^̀ b, (L) Z¡Kxq cÖ‡¯^̀ b 

Ges (M) †jw›UKzjvi cÖ‡¯^̀ b| 

cÎiÜ«xq cÖ‡¯^̀ b (Stomatal transpiration) : 

cÎi‡Ü«i gva¨‡g †h cÖ‡¯^`b nq Zv‡K cÎiÜ«xq cÖ‡¯^̀ b 

e‡j| cvZv Ges KwP Kv‡Û AmsL¨ cÎiÜ« _v‡K| 

cÎiÜ« cÖavbZ cvZvi wb‡Pi c„ô‡`‡k †`Lv hvq| GQvov 

dz‡ji e„wZ I cvcwo‡Z cÎiÜ« _v‡K| cÎi‡Ü«i ga¨ 

w`‡qB cÖavbZ †ewki fvM cÖ‡¯^̀ b N‡U| cÎiÜ«xq 

cÖ‡¯^̀ ‡bi cwigvY †gvU cÖ‡¯^̀ ‡bi 90-95%|  

 

gvwU †_‡K g~j‡ivg Øviv †kvlYK…Z cvwb KvÛ I Zvi 

kvLv cÖkvLv n‡q cvZvq †cŠQvq Ges cvZvi wkiv 

Dcwkivi gva¨‡g cvZv¯’ c¨vwj‡mW c¨v‡ibKvBgv I 

¯úÄx c¨v‡ibKvBgv †Kv‡l †cuŠQvq| D³ cvwb †kvlY 

K‡i cvZvi c¨v‡ibKvBgv †Kvl¸‡jv m¤ú„³ nq Ges 

H cvwbi AwaKvskB cvZvi Af¨šÍi¯’ I ewnt¯’ Zvc, 

Pvc I Ab¨vb¨ cvwicvwk¦©K Ae¯’vq ev‡®ú cwiYZ nq| 

H ev®ú ZLb cvZvi wUmy¨i AvšÍt‡Kvlxq duv‡K Ges 

cÎiÜ«mg~‡ni wb‡P Aew¯’Z cÎiÜ«xq cÖ‡Kv‡ô Rgv 

nq| i¶x‡Kv‡li ùxwZi Kvi‡Y cÎiÜ« Ly‡j †M‡j 

mwÂZ ev®ú H iÜ«c‡_ e¨vcb cÖwµqvq †ei n‡q 

cvV-11.6 

 

wPÎ 11.6.1 : Dw™¢‡`i g~j KZ…©K cvwb cwi‡kvlY Ges 

cvZv KZ…©K cÖ‡¯̂`b cÖwµqvq wbM©gb 

 

 

wPÎ 11.6.2 : cÎiÜ«xq cÖ‡¯^̀ b cÖwµqv 



Dw™¢̀ weÁvb 

BDwbU 11  c„ôv-201 

evqygÛ‡j Qwo‡q c‡o|   

Z¡Kxq (Cuticular transpiration) : †h cÖ‡¯^̀ b 

wKDwUK‡ji ga¨ w`‡q N‡U Zv‡K wKDwUKzjvi cÖ‡¯^̀ b 

e‡j| Dw™¢‡`i KvÛ Ges cvZvi ewntZ¡‡Ki Dci 

wKDwU‡bi AveiY‡K wKDwUKj e‡j| Dw™¢̀ ‡K ï®‹Zvi 

nvZ †_‡K i¶v Kiv wKDwUK‡ji cÖavb KvR| 

wKDwUKj cvZjv n‡j Dnv †f` K‡i wKQy cvwb 

ev®úvKv‡i †ei n‡q Av‡m| GUvB wKDwUKzjvi cÖ‡¯^̀ b| 

†jw›UKzjvi cÖ‡¯^̀ b (Lenticular transpiration) : 
Dw™¢‡`i †m‡KÛvwi e„w×i d‡j A‡bK mgq Kv‡Ûi 

evB‡ii AveiY (ewntZ¡K A_ev KK©) †Kvb †Kvb 

RvqMvq †du‡U hvq| G‡Z Kv‡Ûi †fZ‡ii †Kvl evB‡ii cwi‡e‡k Db¥y³ nq| G Db¥y³ RvqMv¸‡jv‡K †jw›U‡mj 

e‡j| †jw›U‡m‡ji ga¨ w`‡q †fZ‡ii wUmy¨ †_‡K cvwb ev®úvKv‡i †ei n‡q Av‡m| GUvB †jw›UKzjvi cÖ‡¯^̀ b|          

                                                                 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K wZb cÖKvi cÖ‡¯^̀ ‡bi ga¨Kvi `ywU cv_©K¨ wjLyb 

cÎiÜ«xq cÖ‡¯^̀ b Z¡Kxq cÖ‡¯^̀ b †jw›UKzjvi cÖ‡¯^̀ b 

   

   

 

mvims‡¶c  

Dw™¢‡`i †`n †_‡K cvwb ev®úvKv‡i †ei n‡q hvIqv‡K cÖ‡¯^̀ b e‡j| Dw™¢‡` wZb ai‡bi cÖ‡¯^̀ b †`Lv hvq| h_v- 

(K) cÎiÜ«xq cÖ‡¯^̀ b, (L) Z¡Kxq cÖ‡¯^̀ b Ges (M) †jw›UKzjvi cÖ‡¯^̀ b| cÎi‡Ü«i ga¨ w`‡q msNwUZ cÖ‡¯^̀ b‡K 

cÎiÜ«xq cÖ‡¯^̀ b ejv nq| Dw™¢‡`i KvÛ Ges cvZvi ewntZ¡‡Ki Dci wKDwUb (wKDwUKj e‡j) Gi †fZi w`‡q 

msNwUZ cÖ‡¯^̀ b n‡jv Z¡Kxq cÖ‡¯^̀ b| †jw›U‡m‡ji ga¨ w`‡q †fZ‡ii wUmy¨ †_‡K cvwb ev®úvKv‡i †ei n‡q 

hvIqv‡K †jw›UKzjvi cÖ‡¯^̀ b e‡j| 

 

cv‡VvËi g~j¨vqb-11.6 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| cÖ‡¯^̀ ‡bi cÖavb A½ †KvbwU ?    

(K) dzj (L)  cvZv (M) KvÛ (N) g~j 

2| cÎi‡Ü«i gva¨‡g kZKiv KZfvM cÖ‡¯^`b nq ?  

(K) 40%-50% (L) 55%-65% (M) 80%-85% (N) 90%-95% 

 
 
 
 
 
 
 
 
 

 

wPÎ 11.6.3 : GKwU †jw›U‡m‡ji MVb 



GBPGmwm †cÖvMÖvg 

BDwbU 11  c„ôv-202 

 e¨envwiK- cÎiÜ« wPwýZKiY 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb- 

GKwU cÎi‡Ü«i wPÎ Gu‡K Gi wewfbœ Ask wPwýZ Ki‡Z cvi‡eb| 

 

cÖavb kã 

cÎiÜ« 

cix¶vi bvg : cÎiÜ« wPwýZKiY | 

cÖ‡qvRbxq DcKiY : MvQ n‡Z Avbv GKwU cvZv (cvZv gm„Y n‡j fvj KviY †ivgk n‡j wcj wb‡Z 

Amyweav nq), wPgUv, Kuv‡Pi evwU, cvwb, Av‡jvK AYyex¶Yhš¿, wMømvwib, ø̄vBW Ges Kfvi w¯øc| 

Kvh©c×wZ : wPgUvi mvnv‡h¨ cvZvi wb‡Pi c„ô †_‡K wc‡ji b¨vq K‡i Z¡‡Ki Av¯Íi DwV‡q Kuv‡Pi evwU‡Z ivLv 

cvwb‡Z ivLyb| c‡i GKwU Kuv‡Pi ¯øvB‡W GK †duvUv cvwb wb‡q Zv‡Z H wcjUv ivLyb| Gevi wc‡ji Dci GK †duvUv 

wMømvwib †hvM K‡i GKwU Kfvi w¯øc w`‡q Av‡jvK AYyex¶Y h‡š¿i mvnv‡h¨ ch©‡e¶Y Kiyb|                                              

 

wPÎ 11.7 : cÎiÜ« ch©‡e¶Y 

ch©‡e¶Y : cÎi‡Ü«i MVb my›`ifv‡e †`Lv hv‡e Ges †`‡L †`‡L cÎi‡Ü«i GKwU wPÎ A¼b Kiyb| wPÎwUi wewfbœ 

†Kvl Ges iÜ«c_ wPwýZ Kiyb|                                               

 

wk¶v_©xi KvR wb‡Pi Q‡K GKwU cÎi‡Ü«i wewfbœ As‡ki bvg wjLyb 

      

 

mvims‡¶c   

GKwU cÎiÜ« ch©‡e¶Y Ki‡j iÜ«, †K¬v‡ivcøv÷, i¶x †Kvl BZ¨vw` Ask †`Lv hv‡e| GQvovI cvZvi Z¡‡K 

i¶x‡Kv‡li cv‡k mnKvwi †Kvl †`Lv hvq| 

 

cv‡VvËi g~j¨vqb-11.7 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1. i‡Ü«i ỳÕcv‡ki †Kv‡li bvg wK ? 

(K) i¶x †Kvl                    L) mnKvwi †Kvl                           (M) cÎ †Kvl                   (N) iÜ« †Kvl 

cvV-11.7 



Dw™¢̀ weÁvb 
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 mv‡jvKms‡kølY  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 mv‡jvKms‡kølY m¤ú‡K© ej‡Z cvi‡eb| 

 mv‡jvKms‡køl‡Yi cÖKvi‡f` D‡jøL Ki‡Z cvi‡eb| 

 mv‡jvKms‡køl‡Yi Av‡jvK ivmvqwbK wewµqv m¤ú‡K© ej‡Z cvi‡eb| 

 d‡Uvdm‡dvivB‡jkb e¨vL¨v Ki‡Z cvi‡eb| 

 Pµxq I APµxq d‡Uvdm‡dvivB‡jkb eY©bv Ki‡Z cvi‡eb| 

 Pµxq I APµxq d‡Uvdm‡dvivB‡jk‡bi g‡a¨ cv_©K¨ wbY©q Ki‡Z cvi‡eb| 

                        

 

cÖavb kã 

d‡Uvdm‡dvivB‡jkb, d‡Uvwm‡÷g, Kve©b AvËxKiY 

mv‡jvKms‡kølY (Photosynthesis) : Avgiv Rvwb, Rx‡ei †eu‡P _vKvi Rb¨ Lv‡`¨i cÖ‡qvRb| G Lv‡`¨i 

Rb¨ RxeK~j mv‡jvKms‡kølY bvgK GKwU kvixie„Ëxq cÖwµqvi Dci cÖZ¨¶ ev c‡iv¶fv‡e wbf©ikxj| 

cÖavbZ meyR Dw™¢̀  mv‡jvKms‡kølY cÖwµqv m¤úv`b Ki‡jI †K¬v‡ivwdj ev cøvw÷W Av‡Q G iKg me RxeB G 

cÖwµqvwU m¤úv`b Ki‡Z cv‡i| G cÖwµqvq Kv‡e©vnvB‡WªU RvZxq Lv`¨ cÖ¯‘Z nq| GiRb¨ meyR Dw™¢̀  evqygÛj¯’ 

Kve©b WvBA·vBW, gvwU¯’ cvwb, m~‡h©i Av‡jvKkw³ I wbR¯ ̂†K¬v‡ivwdj e¨envi K‡i| 

†h cÖwµqvq meyR Dw™¢̀  wbR¯ ̂†K¬v‡ivwd‡ji mvnv‡h¨ m~‡h©i Av‡jvK kw³‡K ivmvqwbK kw³‡Z iƒcvšÍwiZ K‡i Ges 

H ivmvqwbK kw³ w`‡q Kve©b WvBA·vBW‡K weRvwiZ K‡i kK©iv RvZxq Lv`¨ ‰Zwi K‡i Zv‡K mv‡jvKms‡kølY 

e‡j| ev‡b©m me©cÖ_g (1898) d‡Uvwmb‡_wmm kãwU e¨envi K‡ib| mv‡jvKms‡kølY cÖwµqvi ivmvqwbK wewµqvwU 

wb¤œiƒc- 
      
            6CO2 +12 H2O                                        C6H12O6 + 6H2O + 6O2
 
mv‡jvKms‡kølY cÖwµqvwU Dw™¢‡`i meyR A½ †hgb- cvZv, KwPKvÛ, dz‡ji e„Z¨sk, e„šÍcÖf…wZ‡Z msNwUZ nq| Z‡e 

cvZv‡K Dw™¢‡`i cÖavb mv‡jvKms‡kølY A½ ejv nq| †K¬‡ivcøv÷‡K ejv nq mv‡jvKms‡kølYKvix A½vYy| 

 G cÖwµqvwUi cÖavb Dcv`vb n‡jv- Kve©b WvBA·vBW, cvwb, †K¬v‡ivwdj I Av‡jv|  

¯’jR Dw™¢̀  evqygÛj¯’ M¨vmxq Kve©b WvBA·vBW e¨envi Ki‡jI RjR Dw™¢̀  cvwb‡Z `ªexf~Z Kve©b WvBA·vBW 

e¨envi K‡i _v‡K| cvwb‡Z (0.3%) me mgq Kve©b WvBA·vB‡Wi cwigvY †ewk _v‡K| evqygÛ‡j cÖvq 0.035% 

Kve©b WvBA·vBW _v‡K| Dw™¢̀  cÖavbZ cÎi‡Ü«i mvnv‡h¨ Kve©b WvBA·vBW MÖnY Ki‡jI †jw›U‡mj I cvZjv 

wKDwUKj w`‡qI wKQz M¨vm MÖnY K‡i| k¦m‡b Drcbœ Kve©b WvBA·vBWI  mv‡jvKms‡køl‡Y e¨eüZ nq| M¨vmwU 

e¨vc‡bi gva¨‡g †g‡mvwdj wUmy¨i †Kv‡l cÖ‡ek K‡i Ges †mLvb †_‡K †K¬v‡ivcøv‡÷ cÖ‡ek K‡i Zvici kK©iv ˆZwi 

cÖwµqvq AskMÖnY K‡i|  

Dw™¢̀  g~j w`‡q gvwU †_‡K cvwb msMÖn K‡i| gvwUi KYvi duv‡K duv‡K Aew¯’Z ˆKwkK cvwbB Dw™¢‡`i Rb¨ 

mnRjf¨| Z‡e RjR Dw™¢̀  †`‡ni mnve¯’vb w`‡qB cvwb †kvlY Ki‡Z cv‡i| Dw™¢‡`i †kvlYK…Z cvwbi gvÎ 

0.01% mv‡jvKms‡køl‡Yi Kv‡R e¨eüZ nq| 

cvV-11.8 

†K¬v‡ivwdj 

Av‡jv 
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meyR Dw™¢‡`i †K¬v‡ivcøv‡÷ †K¬v‡ivwdj Ae¯’vb K‡i| Giv cÖavbZ `yÕcÖKvi| h_v- †K¬v‡ivwdj-G I †K¬v‡ivwdj-we| 

†K¬v‡ivwdj-G Gi eY© nj‡` meyR| Gi †kvwlZ Av‡jvKkw³B g~jZ mv‡jvKms‡køl‡Y AskMÖnY K‡i| Aciw`‡K 

†K¬v‡ivwdj-we n‡jv bxjvf-meyR is‡qi| GwU Av‡jvKkw³ msMÖn K‡i †K¬v‡ivwdj-G †K cÖ̀ vb K‡i| 

mv‡jvKms‡køl‡Yi mgq meyR Dw™¢̀  Av‡jvi †dvUb KYv †kvlY K‡i Av‡jvKkw³‡K ivmvqwbK kw³‡Z iƒcvšÍwiZ 

K‡i| Av‡jv n‡jv GK cÖKvi Zwor-Pz¤K̂xq wewKiY| Gi Drm n‡”Q m~h©| Av‡jvi mvZwU i‡Oi g‡a¨ jvj, bxj, 

Kgjv I †e¸bx Av‡jv‡Z mv‡jvKms‡kølY fvj nq| meyR I njy` Av‡jv‡Z mv‡jvKms‡kølY fvj nq bv| GKK 

Av‡jv wn‡m‡e jvj Av‡jv‡Z mv‡jvKms‡kølY †ewk nq|  

Bnv Qvov Ab¨vb¨ Dcv`vbI mv‡jvKms‡køl‡Y AskMÖnY K‡i| wewfbœ ai‡bi wcM‡g›U (†hgb- njy` i‡Oi 

R¨v‡š’vwdj, Kgjv i‡Oi K¨v‡ivwUb, bxj i‡Oi dvB‡Kvmvqvwbb, jvj i‡Oi dvB‡KvB‡iw_ªb BZ¨vw`), wewfbœ cÖKv‡ii 

GbRvBg Ges Avqbmg~n G cÖwµqvq AskMÖnY K‡i|  cÖwµqvwU m¤ú‡K© A‡bK wKQz AvRI ARvbv i‡q †M‡Q|                      

mv‡jvKms‡kølY cÖwµqvi †KŠkj (Mechanism of photosynthesis) : mv‡jvKms‡kølY GKwU RwUj I `xN© ch©vq| 

Bs‡iR kvixiZË¡we` e�vKg¨vb (1905) mv‡jvKms‡kølY cÖwµqv‡K ỳÕwU ch©v‡q fvM K‡ib| h_v-  

(K) Av‡jvK wbf©i ch©vq Ges (L) Av‡jvK wbi‡c¶ ch©vq| 

(K) Av‡jvK wbf©i ch©vq (Light dependant Phase) : mv‡jvKms‡køl‡Yi Av‡jvK ch©v‡q Av‡jv Acwinvh©| G 

ch©v‡qi mg¯Í wewµqv Av‡jvi Dcw¯’wZ‡Z msNwUZ nq e‡j G‡K Av‡jvK ivmvqwbK wewµqvI e‡j| Av‡jvK wbf©i 

ch©v‡qi wewµqvmg~n †K¬v‡ivcøv‡÷i _vBjvK‡qW †gg‡eª‡b msNwUZ nq| G `kvq m~h© n‡Z AvMZ Av‡jvK iwk¥ 

Dw™¢‡`i meyR A‡½ cwZZ n‡j H me A‡½ Aew¯’Z †K¬v‡ivwdj cwZZ Av‡jvK iwk¥i LvwbKUv †kvlY K‡i D‡ËwRZ 

n‡q B‡jKUªb gy³ K‡i| B‡jKUªb wewfbœ evn‡Ki ga¨ w`‡q cÖevwnZ nIqvi mgq wKQz kw³ nvivq| H nviv‡bv kw³ 

Øviv ADP I A‰Re dm‡dU (Pi) wgwjZ n‡q ATP Drcbœ K‡i|  G‡K d‡Uvdm‡dvivB‡jkb e‡j|  

G Qvov G ch©vq cvwb †f‡O B‡jKUªb, †cÖvUb (2H+) I Aw·‡Rb Drcbœ nq| †cÖvUb NADP-†K weRvwiZ K‡i 

NADPH+H+ Drcbœ K‡i| CO2 AvËxKi‡Yi gva¨‡g kK©iv cȪ ‘Z Ki‡Z ATP I NADPH+H+ Gi kw³ e¨eüZ 

nq e‡j ATP I NADPH+H+
 †K AvËxKiY kw³ e‡j| wewµqvwU wb¤œiƒc- 

      
   2ADP +2Pi +2NADP+4 H2O                                 2ATP+ 2NADPH+H+ + 2H2O + O2
 

d‡Uvdm‡dvivB‡jkb : mv‡jvKms‡køl‡Yi mgq m~h©v‡jv‡Ki kw³ e¨envi K‡i ADP Gi mv‡_ A‰Re dm‡dU (Pi) 
hy³ n‡q ATP ‰Zwii cÖwµqv‡K d‡Uvdm‡dvivB‡jkb e‡j|  

 

d‡Uvdm‡dvivB‡jk‡bi cÖKvi‡f` : mv‡jvKms‡køl‡Yi mgq †h d‡Uvdm‡dvivB‡jkb nq Zv ỳÕcÖKv‡ii| h_v- 

Pµxq d‡Uvdm‡dvivB‡jkb Ges APµxq d‡Uvdm‡dvivB‡jkb| G `yÕcÖKvi d‡Uvdm‡dvivB‡jkb cÖwµqvi mv‡_ 

d‡Uvwm‡÷‡gi m¤úK© _vKvq d‡Uvdm‡dvivB‡jkb cÖwµqv `yÕwU eY©bvi c~‡e© d‡Uvwm‡÷g m¤ú‡K© msw¶ß Av‡jvPbv 

Kiv n‡jv| 

d‡Uvwm‡÷g (Photosystem) : D”PZi Dw™¢‡`i †K¬v‡ivcøv‡÷i _vBjvK‡qW †gg‡eª‡b Aew¯’Z †K¬v‡ivwdj AYy Ges 

Zvi mv‡_ B‡jKUªb MÖwnZvmg~n GKmv‡_ GKwU BDwbU wn‡m‡e KvR K‡i, G BDwbU‡K d‡Uvwm‡÷g e‡j| 

_vBjvK‡qW c`©vq d‡Uvwm‡÷g `yÕcÖKvi| h_v- d‡Uvwm‡÷g-1 (PS-I) I d‡Uvwm‡÷g-2 (PS-II)| cÖwZwU 

d‡Uvwm‡÷g wZbwU Ask wb‡q MwVZ| h_v- (1) Av‡jvK †kvlY A½, (2) wewµqv †K›`ª I (3) B‡jKUªb UªvÝ‡cvU© 

wm‡÷g| Avevi B‡jKUªb UªvÝ‡cvU© wm‡÷g KZ¸‡jv B‡jKUªb evnK (h_v- wdIdvBwUb, cøv‡÷vKzBwbb, 

mvB‡Uv‡µvg, cøv‡÷vmvqvwbb I †dwiWw·b) wb‡q MwVZ| 

d‡Uvwm‡÷g-1 (PS-I) : †K¬v‡ivwdj-G (683), K¨v‡ivwUb, R¨v‡š’vwdj Ges GKwU we‡kl †K¬v‡ivwdj-G AYy Av‡Q hv 

683 nm Zi½‰`N©̈ wewkó Av‡jvK KYv †kvlY bv K‡i 700nm Zi½‰`N©̈ wewkó Av‡jv †kvlY K‡i hv †K¬v‡ivwdj-G 

†K¬v‡ivwdj 

Av‡jv 
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700 ev P-700 bv‡g cwiwPZ| G‡`i‡K wb‡q MwVZ †Kvqv‡›Uv‡mvg‡K (mv‡jvKms‡køl‡Yi GKK) d‡Uvwm‡÷g-1 

(PS-I) e‡j|  

 

d‡Uvwm‡÷g-2 (PS-II) : †K¬v‡ivwdj-G (673), †K¬v‡ivwdj-we I Av‡iKwU we‡kl ai‡bi †K¬v‡ivwdj-G AYy Av‡Q 

hv 680 nm Zi½‰`N©̈ wewkó Av‡jvK KYv †kvlY K‡i hv †K¬v‡ivwdj-G 680 ev P-680 bv‡g cwiwPZ | G‡`i‡K 

wb‡q MwVZ †Kvqv‡›Uv‡mvg‡K d‡Uvwm‡÷g-2 (PS-II) e‡j|  

Pµxq d‡Uvdm‡dvivB‡jkb (Cyclic photophosphorylation) : †h 

d‡Uvdm‡dvivB‡jkb cÖwµqvq Av‡jvKkw³ †kvl‡Yi ci †K¬v‡ivwdj 

AYy (P700) n‡Z Drw¶ß D”P kw³m¤úbœ B‡jKUªb wewfbœ B‡jKUªb 

MÖnxZvi gva¨‡g cybivq H †K¬v‡ivwdj AYy‡Z (cÖwZwU MÖnxZv‡Z wKQz 

wKQz kw³ nvwi‡q) kw³nxb Ae¯’vq wd‡i Av‡m Ges GKevi cwiågY 

†k‡l 1wU ATP ˆZwi K‡i Zv‡K Pµxq d‡Uvdm‡dvivB‡jkb e‡j| 

Pµxq d‡Uvdm‡dvivB‡jkb cÖwµqvq ïay PS-I AskMÖnY K‡i| 

cÖwµqvwU wb‡¤œi avcmg~‡ni gva¨‡g e¨vL¨v Kiv hvq- 

1| d‡Uvwm‡÷g-1 (PS-I) -Gi †K¬v‡ivwdj AYy 680 nm Gi AwaK 

Zi½ ‰`‡N©̈ i Av‡jvKiwk¥ †kvlY K‡i kw³ cÖvß nq| 

2| D”P kw³m¤úbœ †K¬v‡ivwdj AYy Zv‡`i Av‡jvKkw³ P700 bvgK 

†K¬v‡ivwdj AYy‡Z ¯’vbvšÍwiZ K‡i|  
3| D‡ËwRZ P700 n‡Z `ywU D”P kw³m¤úbœ B‡jKUªb (2e-) Drw¶ß 

n‡q †dwiWw·b (Fd-B‡jKUªb MÖnxZv) -G Mgb K‡i|  

4| †dwiWw·‡b (Fd) wKQz kw³ nvwi‡q D”P kw³m¤úbœ B‡jKUªb wØZxq 

MÖvnK mvB‡Uv‡µvg we-6 (Cyt. b6) -Gi gva¨‡g cøv‡÷vKzB‡bvb 
(PQ) -G ¯’vbvšÍwiZ nq|  

5| cøv‡÷vKzB‡bvb (PQ) n‡Z B‡jKUªb mvB‡Uv‡µvg-Gd (Cyt. f)-G 

Av‡m| G mgq B‡jKUªbØq n‡Z kw³ wbM©Z nq Ges wbM©Z kw³ 

e¨envi K‡i ADP I Pi mn‡hv‡M GKwU ATP Drcbœ nq|  

6| Gfv‡e ATP ˆZwi Ki‡Z D”P kw³m¤úbœ B‡jKUªbØ‡qi cÖvq me 

kw³ e¨q n‡q hvq Ges cøv‡÷vmvqvwbb (PC) bvgK MÖvnK KZ©„K M„nxZ 

n‡q cybivq P700 G wd‡i hvq|                                          

e¨vK‡Uwiqv‡Z †Kej Pµxq d‡Uvdm‡dvivB‡jkb N‡U| 

mvqv‡bve¨vK‡Uwiqv, ˆkevj I meyR Dw™¢‡` mvaviYZ - NADP Gi 

mieivn eÜ n‡q †M‡j Pµxq cÖwµqv N‡U _v‡K| Avevi cvwbi mieivn eÜ n‡j APµxq cÖwµqv N‡U bv, Pµxq 

cÖwµqv N‡U| cÖ‡qvRb n‡j Dfq cÖwµqv GKB mv‡_ Pj‡Z _v‡K| 

              

                                             

                                                                                     wPÎ 11.8.1 : Pµxq d‡Uvdm‡dvivB‡jkb 

APµxq d‡Uvdm‡dvivB‡jkb (Non-cyclic photophosphorylation) : †h d‡Uvdm‡dvivB‡jkb cÖwµqvq 

†K¬v‡ivwdj AYy (P680) n‡Z Drw¶ß D”P kw³m¤úbœ B‡jKUªb wewfbœ MÖnxZvi ga¨ w`‡q AwZµg Kivi ci NADP 

Gi mv‡_ hy³ n‡q NADPH+H+ Drcv`‡bi gva¨‡g nvwi‡q hvq, d‡j B‡jKUªb †h †K¬v‡ivwdj †_‡K wbM©Z n‡qwQj 
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†m †K¬v‡ivwd‡j cybivq wd‡i hvq bv Zv‡K APµxq d‡Uvdm‡dvivB‡jkb e‡j| APµxq d‡Uvdm‡dvivB‡jk‡bi 

mgq PS-I Ges PS-II DfqB AskMÖnY 

K‡i|                           

we¯ÍvwiZ cÖwµqvwU wb‡¤œi avcmg~‡n e¨vL¨v 

Kiv hvq| 

1| PS-II Gi †K¬v‡ivwdj AYy 673 nm 
Zi½ ˆ`‡N©̈ i Av‡jvKkw³ †kvlY K‡i 

GK AYy n‡Z Ab¨ AYy‡Z ¯’vbvšÍwiZ 

n‡q †kl ch©šÍP680 wewµqv †K‡›`ª 

†cuŠQvq| 

2| P680 Gi wewµqv †K› ª̀ n‡Z 2wU D”P 

kw³¤úbœ B‡jKUªb cøv‡÷vKzB‡bvb 

(PQ)-G cÖevwnZ nq|  

3| PQ n‡Z B‡jKUªbØq cieZ©x‡Z Cyt.f 
KZ©„K M„nxZ nevi c‡_ wKQy kw³ wbM©Z 

K‡i Ges H kw³  ADP I A‰Re 

dm‡dU (Pi) †K hy³ K‡i ATP Drcbœ 

K‡i| 

4| Cyt.f n‡Z B‡jKUªbØq cøv‡÷vmvqvwbb 

(PC) KZ©„K M„nxZ nq Ges †mLvb n‡Z 
PS-I Gi P700 †K cÖ̀ vb K‡i| 

5| P700 n‡Z Drw¶ß 2wU B‡jKUªb †dwiWw·b (Fd) KZ©„K M„nxZ nq| 
6| Fd n‡Z B‡jKUªb MÖnY K‡i NADP wiWvK‡UR| NADP wiWvK‡UR 2wU B‡jKUªb (wewµqvi †K›`ª †_‡K 

Drw¶ß) Ges `ywU †cÖvUb (cvwbi fv½b †_‡K) mn‡hv‡M NADP †K weRvwiZ K‡i NADPH+H+ ˆZwi K‡i|  

     PS-II n‡Z Drw¶ß B‡jKUªb cybivq †mLv‡b wd‡i bv wM‡q PS-I G P‡j Av‡m| 

 
                                                             wPÎ 11.8.2 : APµxq d‡Uvdm‡dvivB‡jkb 
cvwbi mv‡jvKwefvRb (Photolysis of water) : PS-II Gi †K¬v‡ivwd‡ji Dci Av‡jvK iwk¥ cwZZ n‡j g¨v½vwbR 
(Mn++) I †K¬vivBW Avqb (Cl-) Gi Dcw¯’wZ‡Z Z_vq †Kv‡l Aew¯’Z cvwb †f‡O `ywU B‡jKUªb, †cÖvUb I Aw·‡Rb 

Drcbœ nq| Aw·‡Rb evqy‡Z P‡j hvq, †cÖvUb (2H+) NADP-†K weRvwiZ K‡i NADPH+H+ Drcbœ K‡i Ges 

B‡jKUªb (2e-) PS-II KZ©„K M„nxZ nq| Kv‡RB mv‡jvKms‡kølY cÖwµqvq †h Aw·‡Rb wbM©Z nq Zv APµxq 

d‡Uvdm‡dvivB‡jkb ch©v‡q cvwbi fv½‡bi d‡j m„wó nq| cvwbi Giƒc fv½b‡K cvwbi mv‡jvKwefvRb ev 

d‡UvjvBwmm (Photolysis) e‡j| 

Pµxq I APµxq d‡Uvdm‡dvivB‡jk‡bi g‡a¨ cv_©K¨ : Pµxq I APµxq d‡Uvdm‡dvivB‡jk‡bi g‡a¨ cv_©K¨  

Q‡Ki gva¨‡g †`Lvb n‡jv- 

 

Pµxq d‡Uvdm‡dvivB‡jkb APµxq d‡Uvdm‡dvivB‡jkb 

1| P700 n‡Z Drw¶ß `ywU B‡jKUªb wewfbœ evn‡Ki 

gva¨‡g evwnZ n‡q cybivq P700 †Z wd‡i hvq Ges 

cÖwµqvwU PµvKv‡i Pj‡Z _v‡K| 

1| P680 n‡Z Drw¶ß `ywU B‡jKUªb wewfbœ evn‡Ki 

gva¨‡g evwnZ n‡q P700 G G‡m †_‡g hvq| 

KLbI P680 †Z wd‡i hvq bv| 
2| ïaygvÎ PS-I cÖwµqvwUi mv‡_ RwoZ| 2| PS-I Ges PS-II DfqB cÖwµqvwUi mv‡_ RwoZ| 
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3| cvwbi cÖ‡qvRb nq bv| 3| cvwbi cÖ‡qvRb nq| 

4| Aw·‡Rb Drcbœ nq bv, KviY cvwb e¨eüZ nq bv| 4| PS-II †Z cvwbi mv‡jvK wefvR‡bi d‡j Aw·‡Rb 

Drcbœ nq| 
5| †Kvb NADPH+H+  m„wó nq bv| 5| GKwU NADPH+H+  m„wó nq| 
6| mvaviYZ e¨vK‡Uwiqv‡Z msNwUZ nq| 6| meyR Dw™¢‡` msNwUZ nq| 

                   

wk¶v_©xi KvR 

wb‡Pi Q‡K mv‡jvKms‡køl‡Yi ivmvqwbK wewµqvwU wjLyb 

 

 

mvims‡¶c 

†h cÖwµqvq meyR Dw™¢̀  wbR¯ ̂ †K¬v‡ivwd‡ji mvnv‡h¨ m~‡h©i Av‡jvK kw³‡K ivmvqwbK kw³‡Z iƒcvšÍwiZ K‡i 

Ges H ivmvqwbK kw³ w`‡q Kve©b WvBA·vBW‡K weRvwiZ K‡i kK©iv RvZxq Lv`¨ ‰Zwi K‡i Zv‡K 

mv‡jvKms‡kølY e‡j| ev‡b©m me©cÖ_g (1898) d‡Uvwmb‡_wmm kãwU e¨envi K‡ib| mv‡jvKms‡kølY GKwU 

RwUj I `xN© ch©vq| 1905 mv‡j Bs‡iR kvixiZË¡we` eøvKg¨vb mv‡jvKms‡kølY cÖwµqv‡K `yÕwU ch©v‡q fvM 

K‡ib| h_v- (K) Av‡jvK wbf©i ch©vq Ges (L) Av‡jvK wbi‡c¶ ch©vq| mv‡jvKms‡køl‡Yi mgq m~h©v‡jv‡Ki 

kw³ e¨envi K‡i ADP Gi mv‡_ A‰Re dm‡dU (Pi) hy³ n‡q ATP ‰Zwii cÖwµqv‡K d‡Uvdm‡dvivB‡jkb 

e‡j| mv‡jvKms‡køl‡Yi mgq †h d‡Uvdm‡dvivB‡jkb nq Zv `yÕcÖKv‡ii| h_v- Pµxq d‡Uvdm‡dvivB‡jkb 

Ges APµxq d‡Uvdm‡dvivB‡jkb| 

 

 

cv‡VvËi g~j¨vqb-11.8 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| d‡Uvwm‡÷‡gi Ask- 
i. Av‡jvK †kvlY A½     ii. wewµqv †K›`ª iii. B‡jKUªb UªvÝ‡cvU© wm‡÷g 

wb‡Pi †KvbwU mwVK ?   

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

2| Pµxq d‡Uvdm‡dvivB‡jkb Gi Rb¨ †KvbwU mZ¨ bq ? 

 (K) cvwbi cÖ‡qvRb nq (L) Aw·‡Rb Drcbœ nq bv 

 (M) G cÖwµqvq d‡Uvwm‡÷g-1 AskMÖnY K‡i         (N) mvaviYZ e¨vK‡Uwiqv‡Z msNwUZ nq 

3| PS-I I PS-II c„_K| KviY cÖ_gwU‡Z Av‡Q- 

(K) Ch-a 683 (L) Ch-a 673 (M) P-680 (N) Ch-b 
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 mv‡jvKms‡køl‡Yi K¨vjwfb Pµ I n¨vP GÛ ¯ø̈ vK Pµ  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 Av‡jvK wbi‡c¶ ch©vq m¤ú‡K© ej‡Z cvi‡eb| 

 K¨vjwfb Pµ e¨vL¨v Ki‡Z cvi‡eb| 

 n¨vP GÛ ø̈̄ vK Pµ eY©bv Ki‡Z cvi‡eb| 

 K¨vjwfb Pµ I n¨vP GÛ ø̈̄ vK  P‡µi cv_©K¨¸‡jv D‡jøL Ki‡Z cvi‡eb| 

 mv‡jvms‡køl‡Y Drcbœ AwK&ª‡R‡bi Drm m¤ú‡K© aviYv Ki‡Z cvi‡eb| 

 

cÖavb kã 

Av‡jvK wbi‡c¶ ch©vq, C3 Dw™¢̀ , K¨vjwfb Pµ, C4 Dw™¢̀ , n¨vP GÛ ø̈̄ vK 

Pµ, CAM Pµ, Kranz anatomy, wnj wewµqv, f¨vb wbj Gi cix¶v, Kve©b 

AvËxKiY 

Av‡jvK wbi‡c¶ ch©vq : mv‡jvKms‡køl‡Yi Av‡jvK wbf©i ch©v‡q m„ó ATP I NADPH2 Øviv CO2 

weRvwiZ n‡q Kv‡e©vnvB‡WªU ev kK©iv RvZxq Lv`¨ ˆZwi nq| Kve©b weRviY cÖwµqv cÖZ¨¶fv‡e Av‡jvi 

Dci wbf©ikxj bq e‡j G‡K Av‡jvK wbi‡c¶ ch©vq ejv nq| G ch©v‡qi wewµqv¸‡jv †K¬v‡ivcøv‡÷i †÷ªvgv‡Z 

msNwUZ nq|  Kve©b WvBA·vBW n‡Z wewfbœ ivmvqwbK wewµqvi gva¨‡g Kv‡e©vnvB‡WªU m„wói wZbwU ¯x̂K…Z MwZc_ 

Avwe®‹…Z n‡q‡Q| h_v- (K) K¨vjwfb Pµ (Calvin cycle), (L) n¨vP GÛ ø̈̄ vK Pµ (Hatch and Slack cycle) Ges 

(M) CAM c_ (Crassulacean Acid Metabolism pathway)| 

K¨vjwfb Pµ (Calvin cycle) : hy³iv‡óªi K¨vwj‡dvwb©qv wek¦we`¨vj‡qi weÁvbx †gjwfb K¨vjwfb I Zvi mnKg©xiv 

(1947-1949) †ZRw®Œq Kve©b (14C-Kve©‡bi AvB‡mv‡Uvc) e¨envi K‡i mÜvbx c×wZ‡Z Chlorella bvgK GK‡Kvlx 

ˆkev‡j Kve©b weRvi‡Yi †h PµvKvi MwZc_ Avwe®‹vi K‡ib Zv‡K K¨vjwfb Pµ ejv nq| Kve©b weRviY Pµ 

Avwe®‹v‡ii Rb¨ K¨vjwfb (1961) †bv‡ej cyi¯‹vi jvf K‡ib| K¨vjwfb P‡µi cÖ_g ¯’vqx c`v_© 3-Kve©bwewkó 

ZvB G Pµ‡K C3 PµI ejv nq| †h me Dw™¢‡` C3 Pµ eZ©gvb Zv‡`i‡K C3 Dw™¢̀  ejv nq| c„w_exi AwaKvsk 

Dw™¢̀ B C3 Dw™¢̀ | †hgb- avb, Mg, cvU, †e¸b, U‡g‡Uv BZ¨vw`| K¨vjwfb Pµ‡K cvuPwU ch©v‡q (8wU wewµqv)-i 

gva¨‡g eY©bv Kiv hvq| h_v- 

 Kve©w·‡jkb ch©vq   

1| evqy¯’ CO2 †K¬v‡ivcøv‡÷i †÷ªvgv‡Z cÖ‡ek K‡i Ges iywe‡¯‹v GbRvB‡gi Kvh©KvwiZvq CO2 5-Kve©bwewkó 

ivBey‡jvR 1,5-wemdm‡d‡Ui mv‡_ wgwjZ n‡q 6-Kve©bwewkó A¯’vqx wK‡Uv A¨vwmW Drcbœ K‡i| Drcvw`Z 6-

Kve©bwewkó wK‡Uv A¨vwmW m‡½ m‡½ †f‡½ wM‡q `yÕAYy 3-Kve©bwewkó 3 dm‡dvwMømvwiK A¨vwmW bvgK GKwU ¯’vqx 

†hŠM ˆZwi K‡i|  
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wPÎ 11.9.1 : K¨vjwfb Pµ 

 dm‡dvivB‡jkb ch©vq  

2| 3-dm‡dvwMømvwiKA¨vwmW KvB‡bR GbRvB‡gi Kvh©KvwiZvq 3-dm‡dvwMømvwiKA¨vwmW ATP Gi mv‡_ wewµqv 

K‡i 1,3-wemdm‡dvwMømvwiK A¨vwmW ˆZwi K‡i| 

 wiWvKkb ev weRviY ch©vq   

3| 3-dm‡dvwMømvi¨vwìnvBW wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq 1, 3-wemdm‡dvwMømvwiKA¨vwmW NADH2 

Øviv weRvwiZ n‡q 3-dm‡dvwMømvi¨vwìnvBW Drcbœ K‡i| 

 †cÖvWvKkb ev Drcv`b ch©vq  

4| 3-dm‡dvwMømvi¨vwìnvBW Uªv‡qvR dm‡dU AvB‡mvgv‡iR GbRvB‡gi Kvh©KvwiZvq WvBnvBWªw·A¨vwm‡Uvb 

dm‡dU Drcbœ K‡i| 

5| A¨vj‡Wv‡jR GbRvB‡gi Kvh©KvwiZvq 3-dm‡dvwMømvi¨vwìnvBW I WvBnvBWªw·A¨vwm‡Uvb dm‡dU wgwjZ n‡q 

dy«‡±vR 1, 6-wemdm‡dU ˆZwi K‡i|  

6| dy«‡±vR 1, 6-wemdm‡dU dy«‡±vR 1, 6-wemdm‡d‡UR GbRvB‡gi wµqvq d«z‡±vR 6-dm‡d‡U cwiYZ nq|  

c‡i d«z‡±vR 6-dm‡dU n‡Z K‡qKwU ivmvqwbK av‡ci gva¨‡g kK©iv RvZxq Lv`¨ Drcbœ nq| 

 wi‡Rbv‡ikb ev ivBey‡jvR 1,5-wemdm‡dU cybtDrcv`b ch©vq  

K¨vjwfb Pµ Pvjy ivL‡Z n‡j wbqwgZ ivBey‡jvR 1, 5-wemdm‡dU Drcv`b I mieivn _vK‡Z n‡e, K¨vjwfb 

P‡µi GKgvÎ CO2 MÖvnK ivBey‡jvR 1, 5-wemdm‡dU|   
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7| 3-dm‡dvwMømvi¨vwìnvBW, WvBnvBWªw·A¨vwm‡Uvb dm‡dU I d«z‡±vR 6-dm‡dU KZ¸‡jv ivmvqwbK wewµqvi 

gva¨‡g ivBey‡jvR 5-dm‡dU Drcbœ K‡i|  

8| ivBey‡jvR dm‡dU KvB‡bR GbRvB‡gi Kvh©KvwiZvq ivBey‡jvR 5-dm‡dU ATP Gi mv‡_ wewµqv K‡i 

ivBey‡jvR 1, 5-wem dm‡dU  Drcbœ K‡i hv cybivq CO2 MÖnY K‡i K¨vjwfb Pµ Pvjy iv‡L| 

 

n¨vP GÛ ¯ø̈ vK Pµ (Hatch and Slack cycle) : ỳÕRb A‡÷ªjxq weÁvbx M. D. Hatch Ges C. R. Slack (1966) 
B¶z Dw™¢̀  wb‡q M‡elYvi mgq †`Lvb †h, mv‡jvKms‡køl‡Yi mgq G‡`i cÖ_g ¯’vqx c`v_© Pvi-Kve©bwewkó| G Pvi 

Kve©bwewkó c`v_©mg~‡ni g‡a¨ me‡P‡q †ewk A·v‡jv A¨vwmwUK A¨vwmW| Zv‡`i bvg Abyhvqx mv‡jvKms‡køl‡Yi G 

Pµ‡K n¨vP GÛ ¯ø̈ vK Pµ ejv nq| †h‡nZz G Dw™¢‡` cÖ_g ¯’vqx c`v_© Pvi Kve©bwewkó †m‡nZz n¨vP GÛ ¯ø̈ vK 

Pµ‡K C4 PµI

 

ejv nq Ges †h me Dw™¢‡` G Pµ P‡j Zv‡`i‡K C4 Dw™¢̀  ejv nq| B¶y, fyÆv, gy_v Nvm, KvUvb‡U, 

WvUvkvK BZ¨vw` C4 Dw™¢̀ |  

n¨vP GÛ ø̈̄ vK P‡µi ch©vqµwgK eY©bv wb‡¤œ †`qv n‡jv 

1| evqygÛ‡ji CO2 cÎi‡Ü«i ga¨ w`‡q †g‡mvwdj †Kv‡l cÖ‡ek Ki‡j 3 Kve©bwewkó dm‡dvBbj cvBiywfK A¨vwmW 

Gi mv‡_ wewµqv K‡i 4-Kve©bwewkó A·v‡jv A¨vwmwUK A¨vwmW ‰Zwi K‡i Ges G wewµqvq Kv‡e©vw·‡jR GbRvBg 

Ask MÖnY K‡i| 

2| wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq A·v‡jv A¨vwmwUK A¨vwmW cieZ©x‡Z g¨vwjK A¨vwmW A_ev 

A¨v¯úvwU©K A¨vwm‡W iƒcvšÍwiZ nq| G ch©šÍivmvqwbK wewµqvmg~n †g‡mvwdj ‡Kv‡l msNwUZ nq| 

3| cieZ©x‡Z g¨vwjK A¨vwmW ev A¨v¯úvwU©K A¨vwmW †g‡mvwdj wUmy¨ n‡Z cøvR‡gv‡WRgvUv w`‡q evÛj mx_ 

†Kvlmg~‡n cÖ‡ek K‡i| C4 Dw™¢‡`i cwienb wUmy¨i Pvicv‡k †h we‡kl ai‡bi c¨v‡ibKvBgv †Kvl _v‡K Zv‡`i‡K 

evÛjkx_ †Kvl e‡j| Giv fv¯‹zjvi evÛ‡ji Pvicvk wN‡i gvjvi b¨vq mx_ ‰Zwi K‡i Ges H mx_‡K evÛj mx_ 

e‡j| evÛj mx_ †Kv‡l †h †K¬v‡ivcøv÷ _v‡K Zv‡K evÛj mx_ †K¬v‡ivcøv÷ e‡j| C4 Dw™¢‡`i cvZvq †K¬v‡ivcøv÷ hy³ 

evÛj mx_‡K Kranz anatomy e‡j (Rvg©vb fvlvq Kranz gv‡b gvjv)| 
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4| evÛj mx‡_- g¨vwjK A¨vwmW n‡Z Kve©b WvBA·vBW, cvBiywfK A¨vwmW I NADPH2 Drcbœ nq| CO2 evÛj 

mx‡_ Aew¯’Z 5-Kve©bwewkó ivBey‡jvR wemdm‡d‡Ui mv‡_ K¨vjwfb P‡µi b¨vq wµqv wewµqvi gva¨‡g my¨Mvi ev 

wPwb (kK©iv) cȪ ‘Z K‡i| cvBiywfK A¨vwmW evÛj mx_ n‡Z †g‡mvwdj †Kv‡l hvq Ges †mLv‡b KvB‡bR 

GbRvB‡gi wµqvi gva¨‡g dm‡dvBbj cvBiy‡fU, ADP I A‰Re dm‡dU (Pi) ‰Zwi K‡i| G dm‡dvBbj cvBiy‡fU 

†g‡mvwdj †Kv‡l cybivq Kve©b WvBA·vBW MÖvnK wn‡m‡e KvR K‡i| 

C4 Dw™¢̀ mg~n D”P ZvcgvÎv, ¯í̂ cvwb I Zxeª Av‡jv (m~h©iwk¥) †Z C3 Dw™¢̀  n‡Z Zzjbvg~jK fvjfv‡e Rb¥vq I 

†eu‡P _v‡K| 
CAM (Crassulacean Acid Metabolism) Pµ : G Pµ C3 I C4 Pµ n‡Z wfbœZi| GwU cÖ_‡g Crassulaceae 
†Mv‡Îi Dw™¢̀ mg~‡n cwijw¶Z nq, ZvB G‡K CAM Pµ e‡j| †h me Dw™¢‡` CAM Pµ P‡j Zv‡`i CAM Dw™¢̀  

e‡j| CAM Dw™¢‡`i cÎiÜ« w`‡b eÜ Ges ivwÎ‡Z †Lvjv _v‡K| cÎiÜ« †Lvjv _vK‡j evqy¯’ CO2 Dw™¢‡`i cvZv ev 

†`‡n cÖ‡ek Ki‡j dm‡dvBbj cvBiywfK A¨vwm‡Wi mv‡_ wewµqv K‡i 4 Kve©bwewkó g¨vwjK A¨vwmW ‰Zwi K‡i 

Ges g¨vwjK A¨vwmW †Kv‡li MnŸ‡i Rgv nq| mKvj n‡j Ges m~h© DV‡j cÎiÜ« eÜ n‡q hvq, m~h©v‡jv‡Ki kw³ 

ivmvqwbK kw³mg~‡n (ATP, NADPH2) iƒcvšÍwiZ nq Ges g¨vwjK A¨vwmW †Kv‡li †K¬v‡ivcøv‡÷ †h‡q CO2 †Q‡o 

†`q Ges Dnv ivBey‡jvR wemdm‡d‡Ui mv‡_ wµqv wewµqvi gva¨‡g C3 Dw™¢‡`i c_ AbymiY K‡i kK©iv ‰Zwi K‡i| 

wKQy cwigvY kK©iv n‡Z Avevi dm‡dvBbj cvBiy‡fU ‰Zwi K‡i hv Avevi CO2 MÖnxZv wn‡m‡e e¨eüZ n‡q PµwU‡K 

Pjgvb iv‡L| 

AwaKvsk giyR Dw™¢̀  CAM RvZxq Dw™¢̀ | †`‡n cvwb msi¶‡Yi Rb¨ G‡`i cÎiÜª w`‡b eÜ _v‡K Ges iv‡Î †Lvjv 

_v‡K| ï®‹ cwi‡e‡k Avbvim Mv‡Q C4 Pµ P‡j wKš‘ ch©vß cvwb †c‡j C3 PÎ P‡j| 

mv‡jvKms‡køl‡Y m„ó Aw·‡R‡bi Drm : mv‡jvKms‡køl‡Yi ivmvqwbK wewµqvwU wb¤œiƒc- 

       
        6CO2 +12 H2O                           C6H12O6 + 6H2O + 6O2
 

Dc‡ii mgxKiY n‡Z †`Lv hvq †h, mv‡jvKms‡kølY cÖwµqvq GK AYy Møy‡KvR ‰Zwi nIqvi mgq 6 AYy O2 ˆZwi 

nq| wewµqvwU‡Z AskMÖnY K‡i CO2 I H2O A_©vr wewµqvi KuvPvgvj CO2 I H2O `ywU KuvPvgv‡j O2 AYy Dcw¯’Z| 

AZGe mv‡jvKms‡kølY cÖwµqvq wbM©Z Aw·‡R‡bi Drm n‡Z cv‡i `yÕwU, GKwU n‡jv CO2 Ges AciwU n‡jv H2O| 

wb¤œewY©Z cix¶vi gva¨‡g GwU wbtm‡›`‡n cÖgvwYZ n‡q‡Q †h, mv‡jvKms‡kølY cÖwµqvq DcRvZ `ªe¨ wn‡m‡e †h 

Aw·‡Rb wbM©Z nq Zv cvwb (H2O) n‡Z Av‡m, Kve©b WvBA·vBW (CO2) n‡Z bq| cix¶v¸‡jv wb¤œiƒc : 

wnj wewµqv (Hill Reaction) : 1937 wLª÷v‡ã iweb wnj (Robin Hill) bvgK Bs‡iR cÖvYimvqbwe` c„_KxK…Z 

†K¬v‡ivcøv÷, cvwb I wKQy nvB‡Wªv‡Rb MÖvnK GK‡Î Av‡jv‡Z iv‡Lb, GLv‡b †Kvb Kve©b WvBA·vBW wQj bv| wZwb 

†`‡Lb †h, G Ae¯’vq †Kvb kK©iv Drcbœ nq bv wKš‘ O2 wbM©Z nq| G †_‡K wbwðZ nb †h, mv‡jvKms‡kølY 

cÖwµqvq O2 Gi Drm n‡”Q cvwb| wewµqvwU wnj wewµqv bv‡g cwiwPZ| 

 

nvB‡Wªv‡Rb MÖvnK (A) + H2O 
 

 

 

AH2+
1
2

O2 

GLv‡b †K¬v‡ivcøv÷ I Av‡jvi Dcw¯’wZ‡Z cvwb †f‡O hvq Ges cvwbi nvB‡Wªv‡Rb Ask nvB‡Wªv‡Rb MÖvnK‡K 

weRvwiZ K‡i Ges O2 wbM©Z nq| 

f¨vb wbj Gi cix¶v (Experiment of Van Neil) : 1941 wLª÷v‡ã wm.we.f¨vb wbj C.B.Van Niel 
mv‡jvKms‡køl‡Yi mgq mvjdvi e¨vK‡Uwiqv, CO2 I H2S (cvwbi cwie‡Z©) e¨envi K‡ib| G wewµqvq 

†K¬v‡ivwdj 

Av‡jv 

†K¬v‡ivwdj 

Av‡jv 
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Kv‡e©vnvB‡WªU, mvjdvi I cvwb Drcbœ nq| †h‡nZz cvwb e¨eüZ nqwb ZvB Aw·‡Rb wbM©Z nqwb| G cix¶vi 

gva¨‡g cÖgvwYZ nq †h, mv‡jvKms‡kølY cÖwµqvq †h O2 wbM©Z nq Zv cvwb n‡Z Av‡m|  

 

2H2S+CO2 
  

(CH2O)+2S+H2O 

                                                               

                   

 

wk¶v_©xi 

KvR 

wb‡Pi Q‡K 3wU K‡i C3I C4 Dw™¢‡`i bvg wjLyb 

C3 Dw™¢̀  

   

C4 Dw™¢̀  
   

 

 

mvims‡¶c 

mv‡jvKms‡kølY cÖwµqvwUi Av‡jvK wbi‡c¶ ch©vq wewfbœ Dw™¢‡` wewfbœ cÖKvi MwZc_ AbymiY K‡i| C3 Dw™¢‡` 

K¨vjwfb Pµ P‡j hvi cÖ_g ¯’vqx c`v_© n‡jv 3-Kve©bwewkó †hŠM hvi bvg 3-dm‡dvwMøvmvi¨vwìnvBW| Avevi C4 

Dw™¢‡` n¨vP GÛ ¯ø̈ vK Pµ P‡j hvi cÖ_g ¯’vqx c`v_© Pvi Kve©bwewkó A·v‡jv A¨vwmwUK A¨vwmW| Aciw`‡K 

CAM PµwU giyR Dw™¢‡` †`Lv †`q| G‡`i w`‡bi †ejvq cÎiÜ« eÜ _v‡K| mv‡jvKms‡kølY cÖwµqvq Aw·‡R‡bi 

Drm n‡jv cvwb| GwU Avgiv wnj wewµqv I f¨vb wb‡ji cix¶v n‡Z Rvb‡Z cvwi| 

 

 

cv‡VvËi g~j¨vqb-11.9 

 

mwVK DË‡ii cv‡k wUK () w`b| 

1| K¨vjwfb P‡µi cÖ_g ¯’vqx c`v_© n‡jv- 

(K) 3-dm‡dvwMømvwiKA¨vwmW (L) A·v‡jv A¨vwmwUK A¨vwmW  

(M) wK‡Uv A¨vwmW (N) ivBey‡jvR-5-dm‡dU   

2| C4  Dw™¢̀  n‡jvÑ 

i. fzÆv, AvL ii. gy_v Nvm, WvUv kvK iii. Avg, Rvg 

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I iii (M) ii I iii  (N) i, ii I iii  
wb‡Pi DÏxcKwU coyb Ges 3 I 4 bs cÖ‡kœi DËi w`b- 

 

 6CO2 +12 H2O                                 C6H12O6 + 6H2O + 6O2 
 

3| DÏxc‡Ki cÖwµqvwUi bvg Kx ? 

(K) cÖ‡¯̂`b (L) Awf¯ªeY (M) mv‡jvKms‡kølY (N) k¦mb  

4| DÏxc‡Ki cÖwµqvq Aw·‡R‡bi Drm †KvbwU ? 

(K) H2O (L) CO2 (M) Av‡jv  (N) †K¬v‡ivwdj 

 

 

 

Av‡jv 

†K¬v‡ivwdj 

†K¬v‡ivwdj 

Av‡jv 
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               K¨vjwfb Pµ I n¨vP GÛ ¯ø̈ vK P‡µi g‡a¨ Zzjbv  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 K¨vjwfb Pµ I n¨vP GÛ ø̈̄ vK  P‡µi cv_©K¨¸‡jv D‡jøL Ki‡Z cvi‡eb| 

 

cÖavb kã 

K¨vjwfb Pµ, n¨vP GÛ ø̈̄ vK Pµ, ivBey‡jvR 1, 5-wemdm‡dU, dm‡dvBbj 

cvBiywfK A¨vwmW, 3-dm‡dvwMømvwiKA¨vwmW, A·v‡jv A¨vwmwUK A¨vwmW 

K¨vjwfb Pµ I n¨vP GÛ ¯ø̈ vK P‡µi g‡a¨ cÖavb cv_©K¨mg~n : K¨vjwfb Pµ I n¨vP GÛ ¯ø̈ vK P‡µi 

g‡a¨ cÖavb cv_©K¨mg~n wb‡¤œ †`qv n‡jv- 

K¨vjwfb Pµ/ C3 Pµ n¨vP GÛ ø̈̄ vK Pµ/ C4 Pµ 

1| ivBey‡jvR 1, 5-wemdm‡dU CO2 Gi cÖ_g MÖvnK|  1| dm‡dvBbj cvBiywfK A¨vwmW CO2 Gi cÖ_g MÖvnK 

| 

2| 6 Kve©bwewkó A¯’vqx †hŠM Drcbœ nq| 2| †Kvb A¯’vqx †hŠM Drcbœ nq bv| 

3| cÖ_g ¯’vqx c`v_© 3-Kve©bwewkó 3-

dm‡dvwMømvwiKA¨vwmW| 

3| cÖ_g ¯’vqx c`v_© 4-Kve©bwewkó A·v‡jv A¨vwmwUK 

A¨vwmW| 

4| MVbMZfv‡e †K¬v‡ivcøv÷ GKB ai‡bi, h_v- ïay 

MÖvbvhy³ †g‡mvwdj †K¬v‡ivcøv÷| 

4| MVbMZfv‡e †K¬v‡ivcøv÷ `yÕiKg| h_v- (K) 

MÖvbvhy³ †g‡mvwdj †K¬v‡ivcøv÷ Ges (L) MÖvbvwenxb 

evÛj mx_ †K¬v‡ivcøv÷| 

5| me‡P‡q AbyK~j ZvcgvÎv 10

0

- 25

0

 †mjwmqvm| 5| me‡P‡q AbyK~j ZvcgvÎv 30

0

- 45

0

 †mjwmqvm| 

6| Av‡jvi cÖLiZv Lye †ewk n‡j ¶wZKi| 6| Av‡jvi cÖLiZv Lye †ewk n‡j ¶wZ bvB| 

7| D`vniY- avb, Mg, cvU, †e¸b, U‡g‡Uv BZ¨vw`| 7| D`vniY- B¶z, fyÆv, KvIb, gy_vNvm, b‡UkvK, 

WvUvkvK BZ¨vw`| 

 

                   

 

wk¶v_©xi KvR 

wb‡Pi Q‡K K¨vjwfb Pµ I n¨vP GÛ ø̈̄ vK P‡µi g‡a¨ ỳwU mv`„k¨ Zz‡j aiyb 

K¨vjwfb Pµ 

 

n¨vP GÛ ø̈̄ vK Pµ  

 

 

mvims‡¶c   

K¨vjwfb Pµ I n¨vP GÛ ¯ø̈ vK P‡µi g‡a¨ CO2 Gi cÖ_g MÖvnK, Drcbœ A¯’vqx †hŠM, cÖ_g ¯’vqx c`v_©, 

†K¬v‡ivcøv÷ Gi MVb, AbyK~j ZvcgvÎv, Av‡jvi cÖLiZv BZ¨vw` wel‡q cv_©K¨ cwijw¶Z nq| 

 

cvV-11.10 
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cv‡VvËi g~j¨vqb-11.10 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| CO2  Gi MÖvnK n‡Z cv‡iÑ 

 i. ivBey‡jvR 1, 5-wemdm‡dU  

 ii. dm‡dvB‡bvj cvBiywfK A¨vwmW  

 iii. A·v‡jv A¨vwmwUK A¨vwmW 

wb‡Pi †KvbwU mwVK ? 

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

2| mv‡jvKms‡køl‡Yi AbyK~j ZvcgvÎv †KvbwU ? 

 (K) 10

0C - 25

0C       (L) 30

0C - 45

0C          

 (M) 20

0C - 25

0C      (N) 20

0C - 35

0C 
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               e¨envwiK-mv‡jvKms‡køl‡Y Kve©b WvBA·vBW M¨v‡mi 

Acwinvh©Zv cix¶Y 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 mv‡jvKms‡køl‡Y Kve©b WvBA·vBW M¨v‡mi Acwinvh©Zvi cix¶vq cÖ‡qvRbxq DcKi‡Yi bvg D‡jøL Ki‡Z 

cvi‡eb| 

 mv‡jvKms‡køl‡Y Kve©b WvBA·vBW M¨v‡mi Acwinvh©Zvi cix¶vi Kg©c×wZ eY©bv Ki‡Z cvi‡eb| 

 mv‡jvKms‡køl‡Y Kve©b WvBA·vBW M¨v‡mi Acwinvh©Zvi cix¶vq ch©‡e¶Y †k‡l wm×všÍwe‡kølY Ki‡Z 

cvi‡eb| 

 

cÖavb kã 

†cwUªwWm, A¨vj‡Kvnj, †fwmwjb, KwóK cUvk (KOH), 1% Av‡qvwWb 

`ªeY, †k¦Zmvi 

cix¶vi bvg : mv‡jvKms‡køl‡Y Kve©b WvBA·vBW M¨v‡mi Acwinvh©Zv cix¶v| 

cÖ‡qvRbxq DcKiY : U‡e jvMv‡bv GKwU m‡ZR Dw™¢̀ , GKwU PIov gyLwewkó †evZj, ỳÕfv‡M wef³ †evZ‡ji 

wQwc, GKwU †cwUªwWm, A¨vj‡Kvnj, †fwmwjb, KwóK cUvk (KOH) `ªeY, 1% Av‡qvwWb `ªeY | 

Kvh©c×wZ : Kv‡Ri ïiy‡Z U‡e jvMv‡bv GKwU m‡ZR Dw™¢̀ ‡K 48 NÈv AÜKv‡i †i‡L cvZv¸‡jv‡K †k¦Zmvi gy³ 

Ki‡Z n‡e| Gici PIov gyLwewkó †evZ‡j wKQz cwigvY KwóK cUvk `ªeY †X‡j GKwU †Uwe‡j kvwqZ Ae¯’vq 

ivL‡Z n‡e| Gici AÜKv‡i ivLv U‡e jvMv‡bv Dw™¢̀ wUi †k¦Zmvi gy³ GKwU cvZv †evZ‡ji wQwci ga¨ w`‡q  

Ggbfv‡e cÖ‡ek Kiv‡Z n‡e †hb cvZvi †euvUvmn A‡a©K Ask wQwci evB‡i Ges evKx A‡a©KUv wQwci †fZ‡i 

_v‡K| cvZv I K‡K©i ms‡hvM¯’j †fwmwj‡bi cÖ‡jc w`‡q Ggbfv‡e eÜ Ki‡Z n‡e †hb †Kvbfv‡eB †fZ‡i evqy 

cÖ‡ek Ki‡Z bv cv‡i| G Ae¯’vq Dw™¢̀ wU‡K m~h©v‡jv‡K 24 NÈv †i‡L w`‡Z n‡e| 24 NÈv ci †evZ‡j 

AvswkKfv‡e cÖ‡ek Kivb cvZvwU‡K Dw™¢̀  n‡Z wQ‡o 95% A¨vj‡Kvn‡j †i‡L DËß Ki‡Z n‡e| AZtci 

cvZvwU‡K cvwb Øviv ay‡q 1% Av‡qvwWb `ªe‡Y wKQz mgq Wzwe‡q ivL‡Z n‡e| 

ch©‡e¶Y : Av‡qvwWb `ªeY †_‡K cvZvwU‡K Zz‡j ch©‡e¶Y Ki‡j †`Lv hv‡e cvZvi †h Ask †evZ‡ji evB‡i wQj 

†m AskwU bxjeY© aviY K‡i‡Q wKš‘ †h Ask †evZ‡ji †fZ‡i wQj †m Ask Clr njy` ev wc½j eY© aviY K‡i‡Q| 

 

 

 

 

 

 

 

 

 

 

            

wPÎ 11.11 : mv‡jvKms‡køl‡Y Kve©b WvBA·vBW M¨v‡mi Acwinvh©Zvi cix¶v 

wm×všÍ:  Avgiv Rvwb, KwóK cUvk Kve©b WvBA·vBW †kvlY K‡i, A¨vj‡Kvn‡j cvZvi meyR †K¬v‡ivwdj `ªexf~Z nq 

Ges Av‡qvwWb `ªe‡Y ÷vP© Wzev‡j Zv bxjeY© aviY K‡i| †evZ‡ji †fZi KwóK cUvk ª̀eY _vKvq c~‡e© Kve©b 

cvV-11.11 
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WvBA·vBW †kvwlZ n‡q‡Q| †evZjwU evqy‡ivax _vKvq †fZ‡i †Kvb Kve©b WvBA·vBW cÖ‡ek Ki‡Z cv‡iwb| ZvB 

†evZ‡ji †fZ‡i Aew¯’Z cvZvi AskwU‡Z Kve©b WvBA·vB‡Wi Afv‡e mv‡jvKms‡kølY cÖwµqvq †k¦Zmvi ˆZwi 

nqwb| ZvB Av‡qvwWb `ªe‡Y Wzev‡bvi ci Clr njy` ev wc½j eY© aviY K‡i‡Q| Avevi cvZvi †h AskUzKz †evZ‡ji 

evB‡i wQj, †m As‡k Av‡jv I Kve©b WvBA·vB‡Wi mnvqZvq †k¦Zmvi ˆZwi nIqvq Av‡qvwWb cÖ‡qv‡M bxj eY© 

aviY K‡i‡Q| 

myZivs cix¶v †_‡K cÖZxqgvb nq †h, mv‡jvKms‡køl‡Yi Rb¨ Kve©b WvBA·vBW Acwinvh©| 

                                                                   

                   

 

wk¶v_©xi 

KvR 

mv‡jvKms‡køl‡Yi Rb¨ Kve©b WvBA·vB‡Wi Acwinvh©Zvi cix¶vi Rb¨ 

cÖ‡qvRbxq DcKiY¸‡jvi bvg wjLyb 

cÖ‡qvRbxqDcKiY 

 

 

 

mvims‡¶c   

mv‡jvKms‡køl‡Y Kve©b WvBA·vBW M¨vmwUi cÖ‡qvRb nq| GwU cix¶‡Yi Rb¨ Dw™¢‡`i cvZv‡K Ggbfv‡e e¨envi 

Ki‡Z n‡e hv‡Z Gi GKvs‡k Kve©b WvBA·vBW bv †cuŠQv‡Z cv‡i Ges Aci As‡k mn‡RB M¨vmwU †cuŠQvq| †`Lv 

hv‡e †h As‡k Kve©b WvBA·vBWhy³ evqy Av‡Q †mLv‡b G cÖwµqvq Drcbœ kK©iv RvZxq Lv`¨ cȪ ‘Z n‡q‡Q|  
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               k¦mb  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 k¦mb m¤ú‡K© ej‡Z cvi‡eb| 

 k¦m‡bi cÖKvi‡f` D‡jøL Ki‡Z cvi‡eb| 

 mevZ k¦m‡bi avc¸‡jv eY©bv Ki‡Z cvi‡eb| 

 mevZ k¦m‡b Drcvw`Z kw³i cwigvY wnmve Ki‡Z cvi‡eb| 

 

cÖavb kã 

mevZ k¦mb, AevZ k¦mb, M�vB‡KvjvBwmm, A¨vwmUvBj †Kv-G, †µem Pµ, 

B‡jKUªb UªvÝ‡cvU© wm‡÷g 

k¦mb (Respiration) : cÖwZwU Rx‡ei Rxeb avi‡Yi Rb¨ wewfbœ ai‡bi ˆRweK KvR, h_v- Pjb, e„w×, 

Rbb cÖf…wZ myôyfv‡e m¤úbœ Kivi Rb¨ kw³i cÖ‡qvRb nq| G kw³i cÖavb Drm n‡jv m~h©v‡jvK| 

mv‡jvKms‡køl‡Yi mgq Dw™¢̀  Av‡jvK kw³‡K kK©iv RvZxq Lv‡`¨i g‡a¨ w¯’wZkw³iƒ‡c gRyZ K‡i iv‡L| Lv‡`¨i 

g‡a¨ mwÂZ kw³ Rxe mivmwi e¨envi Ki‡Z cv‡i bv| KwZcq ch©vqµwgK wewµqvi gva¨‡g Rxe‡Kv‡l mwÂZ 

w¯’wZkw³ ivmvqwbK kw³iƒ‡c (ATP) gy³ nq Ges Rx‡ei wewfbœ kvixie„Ëxq Kv‡R cÖ‡qvRbxq kw³ †RvMvq| GwU 

k¦mb bv‡g AwfwnZ| Rxe‡`‡ni cÖwZwU mRxe †Kv‡l 24 NÈv k¦mbwµqv msNwUZ nq| k¦m‡bi wewfbœ wewµqv¸‡jv 

†Kv‡li mvB‡UvcøvR‡g Ges gvB‡UvKwÛªqv‡Z msNwUZ nq| k¦mb cÖwµqvq †h me e¯‘ RvwiZ n‡q Kve©b WvBA·vBW 

I kw³ Drcv`b K‡i †m me e¯‘‡K k¦mwbK e¯‘ e‡j| cÖavbZ Kv‡e©vnvB‡WªU RvZxq Lv`¨ k¦mwbK e¯‘ wn‡m‡e 

e¨eüZ nq| Z‡e Avwgl, Pwe© I wewfbœ ˆRe A¨vwmW k¦mwbK e ‘̄ wn‡m‡e e¨eüZ n‡Z cv‡i| 

 

†h ˆRe ivmvqwbK cÖwµqvq Rxe‡`‡ni †Kv‡l Aew¯’Z RwUj Lv`¨`ªe¨ RvwiZ n‡q mij `ª‡e¨ cwiYZ nq Ges mwÂZ 

w¯’wZkw³ MwZkw³‡Z iƒcvšÍwiZ nq Zv‡K k¦mb e‡j| G cÖwµqvq Kve©b WvBA·vBW, cvwb I kw³ Drcbœ nq| 

Møy‡KvR‡K k¦mwbK e¯‘ ai‡j k¦m‡bi mvgwMÖK mgxKiYwU wb¤œiƒc- 
 

C6H12O6 + 6O2 + 6H2O 
 

wewfbœ GbRvBg 

 

 

 

6CO2 + 12H2O + ATP (kw³) 

k¦m‡bi cÖKvi‡f` : Aw·‡R‡bi cÖ‡qvRbxqZvi Dci wbf©i K‡i k¦mb cÖwµqv‡K `yÕfv‡M fvM Kiv nq| h_v-  

(K) mevZ k¦mb (Aerobic respiration) I  

(L) AevZ k¦mb (Anaerobic respiration)| 

mevZ k¦mb (Aerobic respiration) : †h k¦mb cÖwµqvq Aw·‡R‡bi cÖ‡qvRb nq Ges k¦mwbK e¯‘ m¤ú~Y©fv‡e 

RvwiZ n‡q CO2, H2O Ges wecyj cwigv‡Y kw³ Drcbœ K‡i Zv‡K mevZ k¦mb e‡j| mevZ k¦mb Dw™¢̀  I cÖvYxi 

¯v̂fvweK k¦mb cÖwµqv| hw` Møy‡KvR k¦mwbK e¯‘ nq Zvn‡j mevZ k¦m‡bi wewµqvwU wb¤œiƒc 

 

C6H12O6 + 6O2 + 6H2O 
 

wewfbœ GbRvBg 

 

 

6CO2 + 12H2O + ATP (kw³) 

cvV-11.12 
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mevZ k¦mb cÖwµqvwU 4wU ch©vqµwgK av‡c m¤úbœ nq| h_v- MøvB‡KvjvBwmm, A¨vwmUvBj †Kv-G m„wó, †µem Pµ 

Ges B‡jKUªb UªvÝ‡cvU© wm‡÷g| 

MøvB‡KvjvBwmm (Glycolysis) : k¦m‡bi †h ch©v‡q GK AYy Møy‡KvR wewfbœ ivmvqwbK wewµqvi gva¨‡g RvwiZ n‡q 

`yÕAYy cvBiywfK A¨vwmW Drcbœ K‡i Zv‡K MøvB‡KvjvBwmm e‡j| MøvB‡KvjvBwmm cÖwµqvwU †Kv‡li mvB‡UvcøvR‡g 

msNwUZ nq| G cÖwµqvi Rb¨ †Kvb Aw·‡R‡bi cÖ‡qvRb nq bv, ZvB MøvB‡KvjvBwmm mevZ Ges AevZ Dfq cÖKvi 

k¦m‡bi cÖ_g avc| Møy‡KvR‡K k¦mwbK e¯‘ wn‡m‡e MY¨ Ki‡j MøvB‡KvjvBwm‡mi avivevwnK avc¸‡jv wb¤œiƒc 

 

wPÎ 11.12.1 : MøvB‡KvjvBwmm cÖwµqvi avcmg~n 

wb‡P MøvB‡KvjvBwmm ch©v‡qi wewµqv¸‡jv ms‡¶‡c eY©bv Kiv n‡jv- 

1| †n‡·vKvB‡bR GbRvB‡gi mvnv‡h¨ k¦mwbK e¯‘ Møy‡KvR ATP n‡Z GKwU dm‡dU MÖnY K‡i Møy‡KvR 6- dm‡d‡U 

cwiYZ nq|  
Møy‡KvR + ATP †n‡·vKvB‡bR 

       Mg++ 
Møy‡KvR-6-dm‡dU + ADP 

 

2| Møy‡KvR-6-dm‡dU dm‡dvMøy‡Kv AvB‡mvgv‡iR GbRvB‡gi mvnv‡h¨ d«z‡±vR-6-dm‡d‡U cwiYZ nq|  
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Møy‡KvR-6-dm‡dU 

dm‡dvM� y‡Kv 

AvB‡mvgv‡iR 

 

d«y‡±vR-6-dm‡dU 

3| d«z‡±vR-6-dm‡dU dm‡dvd«z‡±vKvB‡bR GbRvB‡gi wµqvq ATP n‡Z GK AYy dm‡dU MÖnY K‡i d«z‡±vR 1,6-

wemdm‡d‡U cwiYZ nq|  
 

d«z‡±vR-6-dm‡dU + ATP 

dm‡dvd«z‡±v KvB‡bR 

Mg++ 
 

 d«z‡±vR 1,6-wemdm‡dU 

4| A¨vj‡Wv‡jR GbRvB‡gi mvnv‡h¨ d«z‡±vR 1,6-wemdm‡dU †f‡½ GK AYy 3-dm‡dvwM�mvi¨vwìnvBW Ges GK 

AYy WvBnvBWªw· A¨vwm‡Uvb dm‡d‡U cwiYZ nq|  

 

d«z‡±vR 1,6-wemdm‡dU 

A¨vj‡Wv‡jR 

 

 

 

3-dm‡dvwMømvi¨vwìnvBW + WvBnvBWªw· A¨vwm‡Uvb dm‡dU 

5| AvB‡mvgv‡iR GbRvB‡gi Kvh©KvwiZvq 3-dm‡dvwMømvi¨vwìnvBW I WvBnvBWªw· A¨vwm‡Uvb dm‡dU GKwU 

Ab¨wU‡Z cwieZ©xZ n‡Z cv‡i|     

 

3-dm‡dvwMømvi¨vwìnvBW  

             

AvB‡mvgv‡iR  

 

 

               WvB nvBWªw· A¨vwm‡Uvb dm‡dU 

6| dm‡dvwMømvi¨vwìnvBW wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq 3-dm‡dv wMømvi¨vwìnvBW, NAD Ges A‰Re 

dm‡dU (Pi) Gi Dcw¯’wZ‡Z 1,3-WvBdm‡dvwMømvwiKA¨vwmW I NADH2 -G cwiYZ nq|  

 

 

3-dm‡dvwMømvi¨vwìnvBW + (Pi) 
 dm‡dvwM�mvi¨vwìnvBW 

wWnvB‡WªvwR‡bR 

   

1,3-wemdm‡dvwMømvwiKA¨vwmW 

 

 
 

 

7| 1,3-wemdm‡dvwMømvwiKA¨vwmW dm‡dvwMømvwiKA¨vwmW KvB‡bR GbRvB‡gi Kvh©KvwiZvq 3-

dm‡dvwMømvwiKA¨vwm‡W cwiYZ nq| G wewµqvq ADP GKwU A‰Re dm‡dU (Pi)  MÖnY K‡i ATP †Z cwiYZ nq| 

 

1,3-wemdm‡dvwMømvwiKA¨vwmW 

 

dm‡dvwMø‡m‡ivKvB‡bR 

 

 

3-dm‡dvwMømvwiKA¨vwmW 

 
 

8| 3-dm‡dvwMømvwiKA¨vwmW dm‡dvwMømv‡ivwgD‡UR GbRvB‡gi wµqvi d‡j 2-dm‡dvwMømvwiKA¨vwm‡W cwiYZ 

nq|  

 

3-dm‡dvwMømvwiKA¨vwmW 

dm‡dvwMømv‡ivwgD‡UR 

 

 

2-dm‡dvwMømvwiKA¨vwmW 

 

9| 2-dm‡dvwMømvwiKA¨vwmW B‡bv‡jR GbRvB‡gi wµqvi d‡j GK AYy cvwb Z¨vM K‡i 2-dm‡dvBbj cvBiywfK 

A¨vwmW ‰Zwi K‡i|  

 

NAD 

Mg++ 

NADH2 

ATP ADP 
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2- dm‡dvwMømvwiKA¨vwmW 
      B‡bv‡jR 

             
   H2O 

 

2-dm‡dvBbj cvBiywfK A¨vwmW  +  H2O  

10| GwU MøvB‡KvjvBwm‡mi †kl avc| G av‡c 2-dm‡dvBbj cvBiywfK A¨vwmW cvBiywfK A¨vwmW KvB‡bR 

GRvB‡gi wµqvq cvBiywfK A¨vwm‡W cwiYZ nq| G mgq †Kvl¯’ ADP iƒcvšÍwiZ n‡q ATP †Z cwiYZ nq|  

 

2-dm‡dvBbj cvBiywfK A¨vwmW + ADP 
cvBiywfK A¨vwmW KvB‡bR  

cvBiywfK A¨vwmW + ATP 

 
MøvB‡KvjvBwm‡m GK AYy Møy‡KvR †_‡K `yÕAYy cvBiywfK A¨vwmW m„wói mgq `yÕAYy NADH2, Pvi AYy ATP ( ỳÕAYy 

ATP LiP n‡q hvq) Drcbœ nq|  

 

A¨vwmUvBj †Kv-G m„wó (Formation of Acetyl Co-A) : MøvB‡KvjvBwmm ch©v‡q m„ó cÖwZ AYy cvBiywfK A¨vwmW 

ch©vqµwgK wewfbœ ivmvqwbK wewµqv †k‡l GK AYy A¨vwmUvBj †Kv-G, GK AYy CO2 I GK AYy NADH2 Drcbœ 

K‡i| myZivs GK AYy Møy‡KvR n‡Z m„ó `yÕ AYy cvBiywfK A¨vwmW n‡Z `yÕAYy CO2, `yÕ AYy NADH2 Ges `yB AYy 
A¨vwmUvBj †Kv-G Drcbœ nq| 

 

cvBiywfK A¨vwmW + †Kv-G + NAD 
 

wewfbœ GbRvBg  

 

 

A¨vwmUvBj †Kv-G + CO2 + NADH2 

 †µem Pµ (Kreb’s cycle) : A¨vwmUvBj †Kv-G wewfbœ GbRvB‡gi Dcw¯’wZ‡Z GKwU RwUj P‡µi gva¨‡g RvwiZ 

n‡q CO2 I cvwb Drcbœ K‡i| Bsj¨v‡Ûi cÖvYimvqbwe` m¨vi n¨vÝ †µem& (1937) me© cÖ_g G c×wZ Avwe®‹vi 

K‡ib e‡j G P‡µi bvg n‡q‡Q †µem& Pµ| G P‡µi cÖ_g Drcvw`Z †hŠMwU mvBwUªK A¨vwmW nIqvq G‡K mvBwUªK 

A¨vwmW PµI ejv nq| mvBwUªK A¨vwm‡W wZbwU Kve©w·j (-COOH) MÖyc _vKvq G‡K UªvBKve©w·wjK A¨vwmW PµI 

ejv nq| †µem& P‡µi mKj wewµqvB †Kv‡li gvB‡UvKwÛªqv‡Z N‡U| †µem& P‡µi wewµqv¸‡jv wb¤œiƒc- 

1| A¨vwmUvBj †Kv-G †µem& P‡µ cÖ‡e‡ki ci Kb‡Wbwms GbRvB‡gi Kvh©KvwiZvq 4-Kve©bwewkó A·v‡jv 

A¨vwmwUK A¨vwm‡Wi mv‡_ wewµqv K‡i 6-Kve©bwewkó mvBwUªK A¨vwmW Drcbœ K‡i| 

 

A¨vwmUvBj †Kv-G + A·v‡jv A¨vwmwUK A¨vwmW  

Kb‡Wbwms GbRvBg  

mvBwUªK A¨vwmW 

 

2| A¨v‡Kvwb‡UR GbRvB‡gi Kvh©KvwiZvq mvBwUªK A¨vwmW n‡Z GK AYy cvwb AcmvwiZ n‡q wmm-A¨v‡KvbvBwUK 

A¨vwmW Drcbœ K‡i| 

 

mvBwUªK A¨vwmW  

A¨v‡Kvwb‡UR 

 

 

wmm-A¨v‡KvbvBwUK A¨vwmW + H2O 

 
3| A¨v‡Kvwb‡UR GbRvB‡gi Kvh©KvwiZvq wmm-A¨v‡KvbvBwUK A¨vwmW GK AYy cvwbi m‡½ hy³ n‡q 6-Kve©bwewkó 

AvB‡mvmvBwUªK A¨vwmW ‰Zwi K‡i| 

                                                       A¨v‡Kvwb‡UR 

 wmm-A¨v‡KvbvBwUK A¨vwmW + H2O                      AvB‡mvmvBwUªK A¨vwmW 

 

4| AvB‡mvmvBwUªK wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq AvB‡mvmvBwUªK A¨vwmW `ÕywU nvB‡Wªv‡Rb cigvYy 

nvwi‡q A·v‡jv mvKwmwbK A¨vwm‡W cwiYZ nq| G wewµqvq NAD weRvwiZ n‡q NADH+H+ †Z cwiYZ nq| 

NADH+H+ 
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AvB‡mvmvBwUªK A¨vwmW + NAD  
AvB‡mvmvBwUªK wWnvB‡WªvwR‡bR 

 

AK&ªv‡jv mvKwmwbK A¨vwmW + NADH2  
 

5| Kv‡e©vw·‡jR GbRvB‡gi Kvh©KvwiZvq A·v‡jvmvKwmwbK A¨vwmW GK AYy CO2 nvwi‡q 5 Kve©b wewkó -

wK‡UvM� yUvwiK A¨vwmW ˆZwi K‡i| 

 

A·v‡jvmvKwmwbK A¨vwmW  

            Kv‡e©vw·‡jR 

 

 

 
   -wK‡UvMøyUvwiK A¨vwmW  

6| -wK‡UvMøyUvwiK A¨vwmW wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq -wK‡UvMøyUvwiK A¨vwm‡Wi mv‡_ †Kv-G 

wgwjZ n‡q 4-Kve©bwewkó mvKwmbvBj †Kv-G ˆZwi K‡i| G wewµqvq GK AYy CO2 DcRvZ `ªe¨ wn‡m‡e wbM©Z nq 

Ges NAD weRvwiZ K‡i NADH2 Drcbœ K‡i| 

 

 

 

 
 

7| mvKwmwbK _v‡qvKvB‡bR GbRvB‡gi Kvh©KvwiZvq mvKwmbvBj †Kv-G ADP I A‰Re dm‡dU (Pi) Gi mv‡_ 

wewµqv K‡i mvKwmwbK A¨vwmW I ATP ˆZwi nq| 

 

mvKwmbvBj †Kv-G + ADP + (Pi) 
 

mvKwmwbK _v‡qvKvB‡bR 

 
mvKwmwbK A¨vwmW + ATP 

8| mvKwmwbK A¨vwmW wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq mvKwmwbK A¨vwmW `yÕAYy nvB‡Wªv‡Rb nvwi‡q 4-

Kve©b wewkó wdDgvwiK A¨vwmW ˆZwi K‡i| G wewµqvq FAD weRvwiZ n‡q FADH2 †Z cwiYZ nq|  

 

mvKwmwbK A¨vwmW + FAD 
mvKwmwbK  

wWnvB‡WªvwR‡bR 
 
wdDgvwiK A¨vwmW + FADH2 

9| wdDgv‡iR GbRvB‡gi Kvh©KvwiZvq wdDgvwiK A¨vwmW GK AYy cvwbi mv‡_ wgwjZ n‡q 4-Kve©bwewkó g¨vwjK 

A¨vwmW Drcbœ K‡i|  

 

wdDgvwiK A¨vwmW + H2O 
 

  wdDgv‡iR 

 

 

 
g¨vwjK A¨vwmW 

10| g¨vwjK wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq g¨vwjK A¨vwmW NAD Gi mv‡_ wewµqv K‡i 4-Kve©b wewkó 

A·v‡jv A¨vwmwUK A¨vwmW Drcbœ K‡i| wewµqvq NAD weRvwiZ n‡q NADH2 Drcbœ K‡i| 
 

g¨vwjK A¨vwmW + NAD 
g¨vwjK wWnvB‡WªvwR‡bR  

A·v‡jv A¨vwmwUK A¨vwmW + NADH2 
 

 

-wK‡UvM� yUvwiK A¨vwmW  
-wK‡UvM� yUvwiK A¨vwmW 

wWnvB‡WªvwR‡bR 

 

 
mvKwmbvBj †Kv-G  

CoA CO2 

NAD NADH2 
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wPÎ 11.12.2 : †µem P‡µi avcmg~n 
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G A·v‡jvA¨vwmwUK A¨vwmW, A¨vwmUvBj †Kv-G Gi mv‡_ wewµqv K‡i cybivq mvBwUªK A¨vwmW ˆZwi K‡i Ges 

PµwU Pj‡Z _v‡K| G P‡µi gva¨‡g GK AYy A¨vwmUvBj †Kv-G n‡Z Rvi‡Yi mgq `yÕAYy CO2, wZb AYy NADH2, 
GK AYy FADH2 I GK AYy ATP Drcbœ nq| Kv‡RB `yÕAYy A¨vwmUvBj †Kv-G  n‡Z Pvi AYy CO2, Qq AYy 
NADH2, `yÕAYy FADH2 Ges `yÕAYy ATP ˆZwi nq| 

B‡jKUªb UªvÝ‡cvU© wm‡÷g (Electron transport system) : B‡jKUªb UªvÝ‡cvU© wm‡÷g mevZ k¦m‡bi me©‡kl 

ch©vq| G ch©v‡q O2 Gi Dcw¯’wZ‡Z ADP Gi mv‡_ A‰Re dm‡dU (Pi) hy³ n‡q ATP Drcbœ K‡i | ZvB G 

cÖwµqv‡K Aw·‡WwUf dm‡dvivB‡jkb (Oxidative Phosphorylation) I e‡j|  

                                       ADP + Pi      Aw·‡Rb       ATP  
gvB‡UvKwÛªqvi †fZ‡ii †gg‡eª‡b Aew¯’Z NAD, FAD Ges mvB‡Uv‡µvg GbRvBgmg~n †hgb- Cyt.b, Cyt.c, 
Cyt.a, Cyt.a3 hviv B‡jKUªb evnK wn‡m‡e KvR K‡i Zv‡`i wb‡q B‡jKUªb UªvÝ‡cvU© wm‡÷g MwVZ| cÖ‡Z¨KwU 

evnK B‡jKUªb †Q‡o w`‡q RvwiZ nq Ges B‡jKUªb MÖnY K‡i weRvwiZ nq|  

M�vB‡KvjvBwmm, A¨vwmUvBj †Kv-G Drcv`‡bi mgq Ges †µem P‡µ †h mKj NADH2 I FADH2 ‰Zwi nq Zv 

B‡jKUªb UªvÝ‡cvU© wm‡÷‡g RvwiZ n‡q h_vµ‡g NAD I FAD †Z cwiYZ nq Ges 2H+
 I 2e- Drcbœ K‡i|  2e- 

evn‡Ki ga¨ w`‡q ¯’vbvšÍ‡ii mgq wbM©Z kw³ w`‡q ADP Gi mv‡_ Pi hy³ n‡q ATP Drcbœ nq| G mgq GK AYy 

NADH2 RvwiZ n‡q 3 AYy ATP Ges GK AYy FADH2  n‡q 2 AYy ATP Drcbœ nq| wb¤œ kw³m¤úbœ evnK Cyt.a3 

†_‡K B‡jKUªb mvB‡Uv‡µvg Aw·‡WR GbRvB‡gi Kvh©KvwiZvq Aw·‡R‡b ¯’vbvšÍwiZ nq| 

 Aciw`‡K O2 †cÖvUb (2H+) MÖnY K‡i H2O Drcbœ K‡i| Kv‡RB B‡jKUªb UªvÝ‡cvU© wm‡÷‡g Aw·‡Rb n‡jv 

me©‡kl B‡jKUªb MÖnxZv| mevZ k¦m‡b †h O2 e¨eüZ nq Ges †h cvwb Drcbœ nq Zv G ch©v‡q m„wó nq| 

 

wPÎ 11.12.3 : B‡jKUªb UªvÝ‡cvU© wm‡÷‡g 

mevZ k¦m‡b kw³ Drcv`b : mevZ k¦m‡b GK AYy Møy‡KvR m¤ú~Y© RvwiZ n‡q CO2 I cvwb Drcv`‡bi mgq 

wb¤œwjwLZ kw³ Drcv`b K‡i| 

k¦m‡bi ch©vq Drcvw`Z e¯‘ e¨wqZ e¯‘ bxU Drcv`b 

1| MøvB‡KvjvBwmm 2 AYy cvBiywfK A¨vwmW 

2 AYy NADH+H+
 

4 AYy ATP 

   

2 AYy ATP 

    

  6 ATP 

  2 ATP 

2| A¨vwmUvBj †Kv-G m„wó 2 AYy A¨vwmUvBj †Kv-G 

2 AYy NADH+H+
 

2 AYy cvBiywfK A¨vwmW 

 

  6 ATP     

3| †µem Pµ 6 AYy NADH+H+
 

2 AYy FADH2 

2 AYy ATP 

2 AYy A¨vwmUvBj †Kv-G 

    

 

   18 ATP 

    4 ATP 

   2 ATP 

   = 38 ATP 
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GLv‡b 

1 AYy NADH+H+
 ev NADH2 = 3 AYy ATP 

1 AYy FADH2 = 2 AYy ATP 

1 AYy GTP = 1 AYy ATP 

D‡jøL¨ †h, 1 †gvj Møy‡Kv‡R 686 wK‡jvK¨vjwi kw³ _v‡K| wKš‘ †Kv‡l 1 †gvj Møy‡KvR m¤ú~Y© Rvi‡Yi d‡j 38 wU 
ATP ˆZwi nq| wewfbœ weÁvbx‡`i g‡Z GKwU ATP 7-12 wK‡jvK¨vjwi kw³ Drcbœ K‡i| wnmv‡ei myweav‡_© hw` 

Avgiv g‡b Kwi, 1 ATP = 10 wK‡jvK¨vjwi, Zvn‡j 38 ATP = 3810 = 380 wK‡jvK¨vjwi| 

 

myZivs RxeR `¶Zv ev Biological efficiency n‡jv                = 54.39%| 

 

A_©vr 686-380=306 wK‡jvK¨vjwi kw³ Zvc kw³ wnmv‡e wbt‡kl n‡q hvq|  

 

wk¶v_©xi KvR 

wb‡Pi Q‡Ki gva¨‡g mevZ k¦m‡bi avc¸‡jv †Kv‡li †h †h A½vYy‡Z msNwUZ 

nq Zv D‡jøL Kiyb 

av‡ci bvg    

A½vYyi bvg    

 

 

mvims‡¶c   

†h ˆRe ivmvqwbK cÖwµqvq Rxe‡`‡ni †Kv‡l Aew¯’Z RwUj Lv`¨`ªe¨ RvwiZ n‡q mij `ª‡e¨ cwiYZ nq Ges 

mwÂZ w¯’wZkw³ iƒcvšÍwiZ n‡q MwZkw³‡Z cwiYZ nq Zv‡K k¦mb e‡j| G cÖwµqvq Kve©b WvBA·vBW, cvwb I 

kw³ Drcbœ nq| G‡K `ywU fv‡M fvM Kiv n‡q‡Q, h_v- mevZ k¦mb Ges AevZ k¦mb| mevZ k¦mb cÖwµqvwU 4wU 

ch©vqµwgK av‡c m¤úbœ nq| h_v- MøvB‡KvjvBwmm, A¨vwmUvBj †Kv-G m„wó, †µem Pµ Ges B‡jKUªb UªvÝ‡cvU© 

wm‡÷g| mevZ k¦m‡b †gvU 38wU ATP Drcbœ nq| 

 

cv‡VvËi g~j¨vqb-11.12 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| MøvB‡KvjvBwm‡m Drcbœ nqÑ 

i. cvBiywfK A¨vwmW     ii. ATP    iii. NADH+H+
    

wb‡Pi †KvbwU mwVK ? 

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

wb‡Pi DÏxcKwU coyb Ges 2 I 3 bs cÖ‡kœi DËi w`b  

 


             C6H12O6                                                        4ATP + 2NADH2 
 

2| Dc‡ii wewµqv‡Z 1 AYy Møy‡Kv‡Ri ¯’‡j 2 AYy Møy‡KvR wb‡j †gvU KZwU  ATP Drcbœ n‡e ?  

 (K) 6      (L) 8     (M) 12     (N) 16 

3|  Dc‡ii wewµqvwUi †¶‡Î cÖ‡hvR¨- 

i.  mevZ k¦m‡bi wØZxq ch©vq     ii. AevZ k¦m‡bi cÖ_g ch©vq     iii. †Kv‡li mvB‡UvcøvR‡g msNwUZ nq 

wb‡Pi †KvbwU mwVK ? 

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

380100 

686 

2AYy cvBiywfK A¨vwmW 

2 ATP 
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4| m¨vi n¨vÝ †µem †K wQ‡jb ? 

(K) c`v_©we`     (L) imvqbwe`     (M) cÖvYimvqbwe`     (N) Rxewe` 

 

 

 

               AevZ k¦mb cÖwµqv Ges wk‡í AevZ k¦m‡bi e¨envi 

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 AevZ k¦mb m¤ú‡K© ej‡Z cvi‡eb| 

 AevZ k¦m‡bi avc¸‡jv eY©bv Ki‡Z cvi‡eb| 

 wk‡í AevZ k¦mb Z_v dv‡g©‡›Uk‡bi e¨envi D‡jøL Ki‡Z cvi‡eb| 

 

cÖavb kã 

cvBiywfK A¨vwmW, A¨vwmU¨vwìnvBW 

AevZ k¦mb (Anaerobic respiration) : †h k¦mb Aw·‡R‡bi Abycw¯’‡Z N‡U Zv‡K AevZ k¦mb e‡j| 

A_©vr †h k¦mb cÖwµqvq †Kvb k¦mwbK e¯‘ Aw·‡R‡bi mvnvh¨ QvovB †Kvl ga¨¯’ GbRvB‡gi mvnv‡h¨ 

AvswkKfv‡e RvwiZ n‡q B_vBj A¨vj‡Kvnj I Kve©b WvBA·vBW A_ev ïay j¨vKwUK A¨vwmW I mvgvb¨ cwigvY 

kw³ Drcbœ K‡i Zv‡K AevZ k¦mb e‡j| G k¦mb cÖwµqv Avw`‡Kvlxq Rxe †`‡n (†hgb- e¨vK‡Uwiqv, C÷ BZ¨vw`) 

msNwUZ nq| RxešÍDw™¢̀  I cÖvYx‡Kv‡l Aw·‡R‡bi Abycw¯’wZ‡Z ¯í̂ mg‡qi Rb¨ G k¦mb cÖwµqv Pj‡Z cv‡i| 

AevZ k¦mb †Kv‡li mvB‡UvcøvR‡g msNwUZ nq| AevZ k¦mb‡K `yÕwU ch©v‡q fvM Kiv hvq| h_v- (K) 

M�vB‡KvjvBwmm I (L) cvBiywfK A¨vwm‡Wi Am¯ú~Y© RviY| 

M�vB‡KvjvBwmm : AevZ k¦m‡bi G ch©vqwU mevZ k¦m‡bi MøvB‡KvjvBwmm cÖwµqvi m¤ú~Y© Abyiƒc| 

M�vB‡KvjvBwmm mevZ I AevZ Dfq cÖKvi k¦m‡bi cÖ_g avc| 

cvBiywfK A¨vwm‡Wi Am¤ú~Y© RviY : G cÖwµqvq cvBiywfK A¨vwmW Am¤ú~Y©fv‡e RvwiZ n‡q B_vbj, CO2 A_ev 

ïay j¨vKwUK A¨vwmW ˆZwi K‡i|  

(K) cvBiywfK A¨vwmW †_‡K B_vbj m„wó : GwU `ywU av‡c m¤úbœ nq| cÖ_g av‡c Kv‡e©vw·‡jR GbRvB‡gi 

mnvqZvq cvBiywfK A¨vwmW †_‡K GK AYy CO2 †ei n‡q A¨vwmU¨vwìnvBW Drcbœ K‡i Ges wØZxq av‡c 

wWnvB‡WªvwR‡bR GbRvB‡gi Kvh©KvwiZvq A¨vwmU¨vwìnvBW, NADH+H+ n‡Z `ywU nvB‡Wªv‡Rb MÖnY K‡i B_vbj 

Drcbœ K‡i Ges NAD gy³ nq Ges Aí cwigvY kw³ Drcbœ nq| wewµqvwU wb¤œiƒc- 

 

          
 

 

 

 

 

 

 

(L) cvBiywfK A¨vwmW †_‡K j¨vKwUK A¨vwmW m„wó : j¨vKwUK A¨vwmW wWnvB‡WªvwR‡bR GbRvB‡gi mnvqZvq 

cvBiywfK A¨vwmW NADH+H+ n‡Z nvB‡Wªv‡Rb MÖnY K‡i j¨vKwUK A¨vwm‡W cwiYZ nq Ges Aí cwigvY kw³ 

cvV-11.13 
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Drcbœ K‡i| j¨vKwUK A¨vwmW m„wói mgq †Kvb CO2 Drcbœ nq bv| D”P‡kÖwYi Dw™¢‡` j¨vKwUK A¨vwmW m„wó nq 

bv| KwZcq e¨vK‡Uwiqv Ges cÖvYx‡Z we‡kl K‡i †cwk‡Z GwU AwaK nq|  wewµqvwU wb¤œiƒc- 

 

 

 

dv‡g©‡›Ukb (Fermentation) : †h cÖwµqvq wKQz msL¨K QÎvK Ges Aevqexq e¨vK‡Uwiqv Zv‡`i †`n †_‡K wbtm„Z 

GbRvB‡gi mvnv‡h¨ †n‡·vR RvZxq kK©iv‡K Am¤ú~Y©fv‡e RvwiZ K‡i B_vBj A¨vj‡Kvnj I Kve©b WvBA·vBW 

A_ev ïay j¨vKwUK A¨vwmW Drcbœ K‡i Zv‡K dv‡g©‡›Ukb ev MuvRb e‡j| 

wewfbœ wkí‡¶‡Î AevZ k¦mb Z_v dv‡g©‡›Ukb m¤úwK©Z Rx‡ei e¨envi wb‡P Av‡jvPbv Kiv n‡jv- 

1| cvDiywU wk‡í : C‡÷i dv‡g©‡›Ukb cÖwµqv‡K G wk‡í Kv‡R jvMv‡bv nq| gq`v I wPwbi mv‡_ C÷ †hvM K‡i 

cÖ‡qvRbxq ZvcgvÎvq †i‡L w`‡j AevZ k¦m‡bi d‡j m„wó nq CO2 Ges B_vBj A¨vj‡Kvnj| CO2 M¨vm Gi Pv‡c 

cvDiywU dz‡j duvcv nq| Avi A¨vj‡Kvnj Zv‡c ev®ú n‡q D‡o hvq| 

2| g`¨ wk‡í : C‡÷i AevZ k¦mb Z_v dv‡g©‡›Ukb‡K Kv‡R jvwM‡q g` ˆZwi Kiv nq| G cÖwµqvq Av½y‡ii im 

†_‡K IqvBb Ges Av‡c‡ji im †_‡K wmWvi cȪ ‘Z Kiv nq| Zv‡ji im, †LRy‡ii im, wPUv¸o †_‡KI A¨vj‡Kvnj 

I †`kx g` ˆZwi Kiv nq| 

3| A¨vj‡Kvnj cȪ ‘wZ‡Z : kK©ivi mv‡_ C‡÷i dv‡g©‡›Uk‡b  B_vBj A¨vj‡Kvnj ˆZwi nq| `k©bv wPwbK‡j wPUv¸o 

†_‡K G cÖwµqvq A¨vj‡Kvnj ˆZwi Kiv nq| GKB cÖwµqvq weDUvbj, cÖcvbj BZ¨vw`I cȪ ‘Z Kiv nq| 

4| ỳ» wk‡í : `B n‡”Q dv‡g©›UK…Z ỳ»RvZ c`v_©| `y‡ai mv‡_ Lactobacillus helveticus, Streptococcus lactis 
BZ¨vw` e¨vK‡Uwiqv wgwk‡q 37-38

0

 †mjwmqvm ZvcgvÎvq 3-5 NÈv †i‡L w`‡j `B ˆZwi nq| GQvov wewfbœ ai‡bi 

e¨vK‡Uwiqvi AskMÖn‡Y GK RwUj cÖwµqvi gva¨‡g cwbi Drcvw`Z nq|  

5| Ilya wk‡í : dv‡g©‡›Ukb cÖwµqvi mvnv‡h¨ wewfbœ cÖKvi A¨vw›Uev‡qvwUK Drcv`b Kiv nq| †cwbwmwjb, 

†÷ªc‡UvgvBwmb, †UUªvmvBwK¬b BZ¨vw` A¨vw›Uev‡qvwUK wewfbœ QÎvK I A¨vKwU‡bvgvBwmwUm Gi dv‡g©‡›Ukb cÖwµqvq 

Drcbœ Kiv nq| 

6| Pv I ZvgvK wk‡í : Bacillus megatherium bvgK e¨vK‡Uwiqv e¨envi K‡i Pv I ZvgvK Mv‡Qi cvZv‡K myMÜ 

I iywPKi Kiv nq| 

7| cv‡Ui Zš‘ wb®‹vk‡b : Clostridium butyricum bvgK e¨vK‡Uwiqvi dv‡©g‡›Ukb wµqvq cv‡Ui Zš‘ wb®‹vkb Kiv 

nq|   

8| Pvgov wk‡í : Pvgov †_‡K Pwe© I Ab¨vb¨ wUmy¨ Avjv`v Kivi Rb¨ we‡kl ai‡bi e¨vK‡Uwiqv e¨envi Kiv nq| 

G me e¨vK‡Uwiqv dv‡g©‡›Uk‡bi d‡j Pvgov †_‡K †jvg, †g`wUmy¨ BZ¨vw`i AcmviY N‡U| h_v- Bacillus 
subtilis| 

9| GbRvBg Drcv`‡b : Bacillus subtilis, Aspergillus niger, Aspergillus oryzae cÖf…wZ AYyRxe e¨envi K‡i 

A¨vgvB‡jR, †cÖvwU‡qR, †mjy‡jR, †cKwU‡bR BZ¨vw` GbRvBg Drcv`b Kiv hvq|   

10| wfUvwgb ˆZwi‡Z : w_qvwgb I wi‡evd¬vweb bvgK wfUvwgb B1 I B2 G cÖwµqvq C‡÷i mvnv‡h¨ ˆZwi Kiv nq| 

 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K AevZ k¦mb e¨env‡ii †¶Î¸‡jv D‡jøL Kiyb 

 

 

 

mvims‡¶c   

†h k¦mb Aw·‡R‡bi Abycw¯’‡Z N‡U Zv‡K AevZ k¦mb e‡j| G k¦mb cÖwµqv Avw`‡Kvlxq Rxe‡`‡n msNwUZ nq| 

RxešÍDw™¢̀  I cÖvYx‡Kv‡l Aw·‡R‡bi Abycw¯’wZ‡Z ¯í̂ mg‡qi Rb¨ G k¦mb cÖwµqv Pj‡Z cv‡i| AevZ k¦mb 
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†Kv‡li mvB‡UvcøvR‡g msNwUZ nq| AevZ k¦mb‡K `yÕwU ch©v‡q fvM Kiv hvq| h_v- (K) M�vB‡KvjvBwmm I (L) 

cvBiywfK A¨vwm‡Wi Am¯ú~Y© RviY| †h cÖwµqvq wKQz msL¨K QÎvK Ges Aevqexq e¨vK‡Uwiqv Zv‡`i †`n †_‡K 

wbtm„Z GbRvB‡gi mvnv‡h¨ †n‡·vR RvZxq kK©iv‡K Am¤ú~Y© RvwiZ K‡i B_vBj A¨vj‡Kvnj I Kve©b 

WvBA·vBW A_ev ïay j¨vKwUK A¨vwmW Drcbœ K‡i Zv‡K dv‡g©‡›Ukb ev MuvRb e‡j| 

 

cv‡VvËi g~j¨vqb-11.13 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| AevZ k¦mb N‡U- 

i. ‰kev‡j ii. e¨vK‡Uwiqvq iii. C‡÷ 

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii 
2| cvBiywfK A¨vwm‡Wi Am¤ú~Y© RviY- 

i. GbRvB‡gi Kvh©KvwiZvq N‡U ii. B_vBj A¨vj‡Kvnj Drcbœ K‡i  

iii. j¨vKwUK A¨vwmW Drcbœ K‡i  

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I  iii (M) ii I iii (N) i, ii I iii 
wb‡Pi mgxKiYwU †`Lyb Ges 3 bs cÖ‡kœi DËi w`b : 

  C6H12O6                                                    2C2H5OH + 2CO2 + kw³ 

3| DÏxc‡Ki wewµqvwU m¤úbœ n‡e- 

i. KwZcq AYyRx‡ei †Kv‡l ii. `B I cwbi ˆZwi‡Z  

iii. B_vBj A¨vj‡Kvnj ˆZwi‡Z 

wb‡Pi †KvbwU mwVK ? 

(K) i I ii (L) i I iii (M) ii I iii (N) i, ii I iii  
4| cv‡Ui Zš‘ wb®‹vk‡b †Kvb AYyRxewU e¨eüZ nq ? 

(K) Clostridium butyricum (L)  Bacillus subtilis                                  
(M)   Bacillus megatherium  (N)  Lactobacillus helveticus 
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               k¦m‡bi cÖfveKmg~n  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 k¦m‡bi evwn¨K cÖfveKmg~n e¨vL¨v Ki‡Z cvi‡eb| 

 k¦m‡bi Af¨šÍixY cÖfveKmg~n eY©bv Ki‡Z cvi‡eb| 

 

cÖavb kã 

Aw·‡R‡bi NbZ¡, A‰Re jeY 

k¦m‡bi cÖfveKmg~n : wewfbœ kvixie„Ëxq Kv‡h©i b¨vq k¦mb cÖwµqvI wewfbœ cÖKvi cÖfve‡Ki Dci 

wbf©ikxj| G cÖfveK¸‡jv ỳÕcÖKvi| h_v- (K) evwn¨K cÖfveK Ges (L) Af¨šÍixY cÖfveK| 

(K) evwn¨K cÖfveK : evwn¨K cÖfveKmg~‡ni eY©bv wb‡P †`qv n‡jv- 

1| ZvcgvÎv- k¦m‡bi Rb¨ mvaviYZ DËg ZvcgvÎv 20

0

- 45

0

 †mjwmqvm|  10

0 

†mjwmqv‡mi wb‡P Ges 45

0 

†mjwmqv‡mi Dc‡ii ZvcgvÎvq k¦m‡bi nvi K‡g hvq|   

2| Aw·‡Rb- mevZ k¦m‡b evqygÛ‡j Aw·‡R‡bi NbZ¡ GKwU wbw`©ó mxgv‡iLv ch©šÍevo‡j k¦m‡bi nvi e„w× cvq| 

myZivs mevZ k¦m‡bi nvi Aw·‡R‡bi Nb‡Z¡i mv‡_ cÖZ¨¶fv‡e m¤úwK©Z|  

3| Av‡jv- k¦m‡b Av‡jvi †Kvb cÖZ¨¶ cÖfve †bB| Z‡e Dw™¢‡`i †¶‡Î Av‡jv c‡iv¶fv‡e k¦m‡b cÖfve we¯Ívi 

K‡i| †hgb- wbw`©ó Av‡jv‡Z cÎiÜª Db¥y³ _v‡K| Av‡jvi cÖfv‡e Dw™¢‡`i Lv`¨ ˆZwi nq hv k¦mbKv‡j e¨eüZ nq| 

4| Kve©b WvBA·vBW- evqygÛ‡j CO2 Gi cwigvY e„w× †c‡j cÎiÜ« eÜ n‡q hvq d‡j k¦m‡bi nvi K‡g hvq| 

†ewki fvM Dw™¢‡`i cÎiÜ« Av‡jvi Dcw¯’wZ‡Z †Lvjv _v‡K Ges Zvi d‡j cÎi‡Ü«i gva¨‡g evZvm n‡Z O2 c‡Îi 

Af¨šÍ‡i cÖ‡ek K‡i Ges k¦m‡bi DcRvZ CO2 cÎi‡Ü«i gva¨‡g wbM©Z nq| 

5| cvwb- GbRvB‡gi mwµq Kvh©KvwiZvi Rb¨ cvwb AZ¨šÍcÖ‡qvRb| Kv‡RB wbw`©ó cwigvY cvwbi Dcw¯’wZ‡Z 

k¦m‡bi nvi ev‡o| wKš‘ Lye Kg wKsev AwZwi³ cvwbi Dcw¯’wZ‡Z k¦mb cÖwµqv e¨vnZ nq| 

6| A‰Re jeY- Dw™¢̀  g~j Øviv A‰Re jeY †kvlY Kivi mgq k¦m‡bi nvi e„w× cvq| k¦m‡bi nvi e„w×i KviY 

jeY †kvl‡Yi Rb¨ kw³i cÖ‡qvRb Ges k¦m‡bB kw³ wbM©Z nq|  

(L) Af¨šÍixY cÖfveK : Af¨šÍixY cÖfveKmg~‡ni eY©bv wb‡¤œ †`qv n‡jv- 

1| k¦mwbK e¯‘- GKwU wbw`©ó mxgv‡iLv ch©šÍk¦mwbK e¯‘ A_©vr Møy‡Kv‡Ri cwigvY e„w× †c‡j k¦m‡bi nvi e„w× cvq| 

wKš‘ AwaK gvÎvq k¦mwbK e¯‘ †Kv‡l mwÂZ n‡j k¦m‡bi nvi K‡g| 

2| GbRvBg- k¦m‡bi me ivmvqwbK wewµqv GbRvB‡gi cwigvY I Kvh©KvwiZvi Dci wbf©ikxj| GKwU wbw`©ó 

mxgv‡iLv ch©šÍGbRvB‡gi cwigvY I Kvh©KvwiZv e„w× NU‡j k¦m‡bi nvi e„w× cvq| 

3| †Kv‡li eqm- Aí eq®‹ †Kv‡l †cÖv‡UvcøvRg †ewk _v‡K e‡j eq®‹ †Kvl A‡c¶v bexb †Kv‡l k¦m‡bi nvi †ewk 

nq| 

4| †Kvlga¨¯’ cvwb- k¦mwbK e¯‘‡K `ªexf‚Z Ki‡Z I GbRvB‡gi Kvh©KvwiZv e„w× Ki‡Z h‡_ó cwigvY cvwbi 

`iKvi| ZvB cvwb c‡iv¶fv‡e k¦m‡bi nvi‡K cÖfvweZ K‡i| †Kv‡l cvwb Kg _vK‡j k¦m‡bi nvi K‡g| 

5|  wUmy¨i ¶Z¯’vb- AvNvZcÖvß wUmy¨‡Z AvNvZ wbivg‡qi Rb¨ †Kvl wefvRb ª̀yZ nq, d‡j k¦m‡bi nvi e„w× cvq| 

cvV-11.14 
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wk¶v_©xi KvR 

wb‡Pi Q‡K k¦m‡bi evwn¨K Ges Af¨šÍixY cÖfveK¸‡jvi bvg wjLyb 

evwn¨K cÖfveK      

Af¨šÍixY cÖfveK       

 

mvims‡¶c   

wewfbœ kvixie„Ëxq Kv‡h©i b¨vq k¦mb cÖwµqvI wewfbœ cÖKvi cÖfve‡Ki Dci wbf©ikxj| G cÖfveK¸‡jv ỳÕcÖKvi| 

h_v- (K) evwn¨K cÖfveKmg~n Ges (L) Af¨šÍixY cÖfveKmg~n| evwn¨K cÖfveK¸‡jv n‡jv- ZvcgvÎv, Aw·‡Rb, 

Av‡jv, Kve©b WvBA·vBW, cvwb Ges A‰Re jeY| Af¨šÍixY cÖfveK¸‡jvi g‡a¨ i‡q‡Q-k¦mwbK e¯‘, GbRvBg, 

†Kv‡li eqm, †Kvl ga¨¯’ cvwb Ges wUmy¨i ¶Z¯’vb|   

 

 

cv‡VvËi g~j¨vqb-11.14 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1| k¦m‡bi Rb¨ DËg ZvcgvÎv KZ- 

 (K) 20

0

-45

0

 †mjwmqvm (L) 32

0

-46

0

 †mjwmqvm  

 (M) 20

0

-47

0

 †mjwmqvm (N) 20

0

-48

0

 †mjwmqvm 

2| k¦m‡bi Af¨šÍixY cÖfveK bq †KvbwU ? 

    (K) k¦mwbK e¯‘   (L) GbRvBg  

 (M) Aw·‡Rb   (N) †Kvl ga¨¯’ cvwb 
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               e¨envwiK- AevZ k¦mb cÖwµqvwU cix¶Y  

 

 

 

D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

 AevZ k¦mb cÖwµqvwU cix¶‡Yi cÖ‡qvRbxq DcKi‡Yi bvg D‡jøL Ki‡Z cvi‡eb| 

 AevZ k¦mb cÖwµqvwU cix¶‡Yi Kg©c×wZ eY©bv Ki‡Z cvi‡eb| 

 AevZ k¦mb cÖwµqvwU ch©‡e¶Y †k‡l wm×všÍwe‡kølY Ki‡Z cvi‡eb| 

 

cÖavb kã 

†U÷wUDe, cvi`, wm³ †QvjvexR, Kw÷K cUvk 

cix¶‡Yi bvg : AevZ k¦m‡bi cix¶v| 

cÖ‡qvRbxq DcKiY : GKwU †U÷wUDe, GKwU †QvU weKvi, K¬̈ v¤úmn GKwU ÷¨vÛ, cvi`, wKQz wm³ †QvjvexR, 

Kw÷K cUvk UzKiv, wPgUv BZ¨vw`| 

Kg© c×wZ : Kv‡Ri ïiy‡Z weKv‡ii A‡a©K cwigvY cvi` c~Y© K‡i wbb| c‡i †U÷wUDewU m¤ú~Y©fv‡e cvi` c~Y© K‡i 

Gi gyL nv‡Zi ey‡ov Av½yj w`‡q †P‡c a‡i weKv‡i Dcyo K‡i ivLyb| Gici †U÷wUDewU ÷¨v‡Ûi mv‡_ K¬̈ v¤ú w`‡q 

Ggbfv‡e AvUKv‡Z n‡e †hb †U÷wUD‡ei gyL weKv‡ii Zj ¯úk© bv K‡i A_P cvi‡`i g‡a¨ Wzev‡bv _v‡K| Gici 

wKQz †Lvmv Qov‡bv A¼zwiZ †QvjvexR wPgUv w`‡q a‡i Lye mveavbZvi mwnZ GKwU GKwU K‡i cvi‡`i †fZi cÖ‡ek 

Kiv‡Z n‡e| Gi d‡j †U÷wUD‡e exR¸‡jv cvi‡`i Dc‡i P‡j Avm‡e| 

ch©‡e¶Y : wKQz¶Y c‡i †`Lv hv‡e †U÷wUD‡e cvi‡`i DcwiZj ax‡i ax‡i wb‡P †b‡g Avm‡Q| 

 

 

 

 

 

 

 

 

 

                       

                                   

wPÎ 11.15 : Aevqexq k¦m‡b CO2 M¨vm wbM©Z nIqvi cix¶v 

 

we‡kølY : †U÷wUD‡e cvi‡`i DcwiZj wb‡P †b‡g Avm‡Q †Kb ? KviY D³ mg‡q †Kvb GKwU M¨vm m„wó n‡q 

†U÷wUD‡e Rgv n‡q‡Q Ges H M¨v‡mi Pv‡c cvi‡`i Zj wb‡P †b‡g Avm‡Q| M¨vmwU wK Zv Rvbvi Rb¨ Gevi GK 

cvV-11.15 
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UzKiv Kw÷K cUvk †U÷wUD‡e XzwK‡q w`‡Z n‡e| †`Lv †Mj †U÷wUDewU cybivq cvi` c~Y© n‡q‡Q| KviY Kw÷K 

cUvk UzKiv M¨vmwU †kvlY K‡i wb‡q‡Q| 

 

wm×všÍ: Avgiv Rvwb, Kw÷K cUvk CO2 †kvlY K‡i| Kv‡RB †Qvjv ex‡R k¦mb wµqv Ae¨vnZ _vKvq CO2 Drcbœ 

n‡qwQj| cvi‡`i †fZi evZvm _vK‡Z cv‡i bv| ZvB k¦mb wµqv evZvmgy³ Ae¯’vq PjwQj | A_©vr GwU wQj 

AevZ k¦mb cÖwµqv| 

 

 

wk¶v_©xi KvR 

wb‡Pi Q‡K AevZ k¦m‡bi cix¶vi cÖ‡qvRbxq DcKiY¸‡jvi bvg wjLyb 

 

     

       

 

 

mvims‡¶c  

AevZ k¦mb cÖwµqv evqy ev Aw·‡R‡bi Abycw¯’wZ‡Z N‡U Ges Kve©b WvBA·vBW Drcbœ nq| GwU Rvbvi Rb¨ 

†Qvjv exR¸‡jv‡K Ggbfv‡e e¨envi Ki‡Z n‡e hv‡Z GwU evqynxb Ae¯’vq _v‡K| G cix¶vq †Qvjvex‡Ri g‡a¨ 

cvi` e¨envi Kiv n‡q‡Q hv evqy AcmviY K‡i| ZviciI †`Lv †M‡Q †Qvjv exR¸‡jv Kve©b WvBA·vBW Drcbœ 

K‡i| myZivs Aevqexq cÖwµqvq exR¸‡jv D³ M¨vmwU Drcbœ K‡i‡Q| 

 

 

cv‡VvËi g~j¨vqb-11.15 

 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1|  AevZ k¦m‡bi cix¶vq weKv‡i †Kvb Zij e¨envi Kiv n‡q‡Q?  

  (K) cvwb       (L) cvi`       (M) gv‡Qi †Zj        (N) †K‡ivwmb 

2|  Kw÷K cUvk †Kvb M¨vm k¦mb K‡i? 

 (K) Aw·‡Rb    (L) Kve©b WvBA·vBW    (M) wnwjqvg      (N) bvB‡Uªv‡Rb 

 

 

 

P~ovšÍg~j¨vqb 

 

 

m„Rbkxj cÖkœ-1 

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

 

 

 

 

 

 

(K) †jw›U‡mj Kx ?           

(L) mwµq cwi‡kvlY ej‡Z Kx  †ev‡Sb ?    

(M) DÏxc‡K cÖ̀ wk©Z X As‡ki MVb eY©bv Kiyb|         
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(N) DÏxc‡K cÖ̀ wk©Z X As‡ki †Lvjv I eÜ nIqvi †KŠkj eY©bv Kiyb| 
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m„Rbkxj cÖkœ-2 

 wb‡Pi mgxKiYwU j¶ Kiyb Ges wb¤œwjwLZ cÖkœ̧ ‡jvi DËi w`b-  

 

        6CO2 +12 H2O                                C6H12O6 + 6H2O + 6O2
 

(K) d‡Uvdm‡dvivB‡jkb Kx ?        

(L) C3 Ges C4 P‡µi g‡a¨ cv_©K¨ wjLyb|      

(M) DÏxc‡Ki cÖwµqvi Av‡jvK ch©v‡q †hwU‡Z NADPH+ + H+
 ˆZwi nq Zv wP‡Îi gva¨‡g Dc¯’vcb Kiyb|  

(N) DÏxc‡Ki cÖwµqvwU‡Z O2 Gi Drm cvwb we‡kølY Kiyb| 

m„Rbkxj cÖkœ-3 

wb‡Pi DÏxcKwU j¶ Kiyb Ges wb¤œwjwLZ cÖkœ̧ ‡jvi DËi w`b  

 wk¶K GKw`b K¬v‡m cvV`vbKv‡j ej‡jb AevZ k¦m‡b B_vbj Drcvw`Z n‡Z cv‡i hv wkí‡¶‡Î AZ¨šÍ̧ iyZ¡c~Y©| 

(K) cvwbi d‡UvjvBwmm Kx ?           

(L) MøvB‡KvjvBwmm‡K mevZ I AevZ Dfq cÖKvi k¦m‡bi cÖ_g avc ejv nq †Kb ?    

(M) DÏxc‡Ki cÖwµqvwUi wewµqv wj‡L e¨vL¨v Kiyb|        

(N) wk¶‡Ki e³e¨ Abyhvqx cÖwµqvwUi ¸iyZ¡ Av‡jvPbv Kiyb| 

 

 

DËigvjv  

 

cv‡VvËi g~j¨vqb- 11.1 : 1| L 2| M     

cv‡VvËi g~j¨vqb- 11.2 : 1| K 2| N        

cv‡VvËi g~j¨vqb- 11.3 : 1| K      

cv‡VvËi g~j¨vqb- 11.4 : 1| K     2| N       

cv‡VvËi g~j¨vqb- 11.5 : 1| K     2| N       

cv‡VvËi g~j¨vqb- 11.6 : 1| K      

cv‡VvËi g~j¨vqb- 11.7 : 1| K      

cv‡VvËi g~j¨vqb- 11.8 : 1| L     2| K 3| K      

cv‡VvËi g~j¨vqb- 11.9 : 1| K 2| N   3| M 4| K       

cv‡VvËi g~j¨vqb- 11.10 : 1| L 2| K   

cv‡VvËi g~j¨vqb- 11.12 : 1| L 2| K 3| K 4| M      

cv‡VvËi g~j¨vqb- 11.13 : 1| L 2| K 3| K 4| M   

cv‡VvËi g~j¨vqb- 11.14 : 1| L 2| K   

cv‡VvËi g~j¨vqb- 11.15 : 1| L 2| L  

 

†K¬v‡ivwdj 

Av‡jv 


