
BDwbU 13 

mv‡jvK ms‡k−lY 

c„w_exi Dw™¢` mg~n‡K cywó cÖvwßi wbq‡gi Dci wfwË K‡i `yfv‡M fvM Kiv hvq, h_v ¯^‡fvRx Dw™¢` Ges ci‡fvRx 
Dw™¢`| †h mKj Dw™¢` gvwU, cvwb I evqy n‡Z msM„nxZ A‰Re Dcv`vb mg~n we‡kl cÖwµqvq ˆRe Lv‡`¨ iƒcvš—wiZ 
Ki‡Z cv‡i Zv‡`i‡K ¯^‡fvRx Dw™¢` ejv nq| c„w_exi me meyR Dw™¢`B m¤ú~Y© ev AvswkK fv‡e ¯^‡fvRx| Ab¨ 
fv‡e ejv hvq †h me Dw™¢` wb‡Ri Lv`¨ wb‡R ˆZix Ki‡Z cv‡i Zviv ¯^‡fvRx| †h me Dw™¢` wb‡Ri Lv`¨ wb‡R 
cÖ¯‘Z Ki‡Z cv‡i bv, Zviv cÖZ¨¶ ev c‡iv¶ fv‡e meyR Dw™¢‡`i Dci Lv‡`¨i Rb¨ wbf©ikxj, Zviv ci‡fvRx 
Dw™¢`| †h RwUj A_P AZxe ¸i“Z¡c~Y© ˆRe ivmvqwbK c×wZ‡Z ¯^‡fvRx Dw™¢` Av‡jvK kw³ e¨envi K‡i A‰Re 
Dcv`vb mg~n‡K ˆRe Lv‡`¨ iƒcvš—wiZ K‡i Zv‡K mv‡jvK ms‡k−lY e‡j| 

cvV- 1 t mv‡jvK ms‡k−lY  
G cvV Aa¨qb †k‡l Avcwb 
♦ mv‡jvK ms‡k−l‡Yi msÁv w`‡Z cvi‡eb| 
♦ mv‡jvK ms‡k−l‡Yi cÖ‡qvRbxq Dcv`vb¸wj eY©bv Ki‡Z cvi‡eb| 
♦ m~h©v‡jv‡Ki eY©”QUv Ges `„k¨gvb Av‡jvi Zi½‰`N©¨ m¤ú‡K© eY©bv Ki‡Z cvi‡eb| 

msÁv t †h Dw™¢` kvixie„Ëxq cÖwµqvq meyR Dw™¢` m~‡h©¨i Av‡jvK kw³‡K ivmvqwbK kw³‡Z iƒcvš—wiZ K‡i Ges H 
ivmvqwbK kw³ w`‡q Kve©b WvB-A·vBW†K weRvwiZ K‡i kK©iv RvZxq Lv`¨ cÖ¯‘Z K‡i Zv‡K mv‡jvK ms‡k−lY ev 
d‡Uvwmb‡_wmm e‡j| 
†h‡nZz mv‡jvK ms‡k−l‡b Gi mgq Kve©b-WvB-A·vBW kK©iv RvZxq Lv‡`¨ iƒcvš—wiZ nq myZivs d‡Uvwmb‡_wmm 
cÖwµqvi GB Ask‡K Kve©b AvËxKiY c×wZ e‡j| 
myZivs mv‡jvK ms‡k−lY cÖwµqv‡K Av‡jvPbvi Rb¨ `ywU As‡k fvM Kiv hvq| cÖ_gZ mv‡jvK ms‡k−lY ev Av‡jvK 
ivmvqwbK wewµqv ev Av‡jvK ch©vq Ges wØZxqZ Kve©b WvB-A·vBW weRviY ev Kve©b AvËxKiY cÖwµqv| 

mv‡jvK ms‡k−lY cÖwµqvi ivmvqwbK wewµqv wb‡P †`Iqv n‡jv  
 

6CO2+12H2O 
Kve©b WvB-A·vBW cvwb 

Av‡jv 
 

†K¬v‡ivwdj 
Dr‡mPKmg~n 

 

C6H12O6+602+6H2O 
kK©iv Aw·‡Rb cvwb 

mv‡jvK ms‡k−l‡Yi Rb¨ cÖ‡qvRbxq Dcv`vbmg~n  
mv‡jvK ms‡k−l‡Yi Rb¨ PviwU cÖ‡qvRbxq Dcv`vb n‡”Q (1) Av‡jv, (2) †K¬v‡ivwdj, (3) cvwb I (4) Kve©b WvB-
A·vBW| 
 

wewfbœ Dcv`vb ev wbqvg‡Ki f‚wgKv 
1) Av‡jv 
m~h© n‡Z †h Av‡jv c„w_ex‡Z Av‡m Zvi †h Ask Dw™¢‡`i cvZvq cwZZ nq †m As‡ki kZKiv 1 †_‡K 2 fvM gvÎ 
mv‡jvK ms‡k−l‡Y e¨eüZ nq, evKx 98 †_‡K 99 fvM m~h©iwk¥ cÖwZdwjZ n‡q wewfbœ w`‡K Qwo‡q c‡o A_ev wKQy 
Ask Zvc kw³ iƒ‡c †kvwlZ nq| 

weÁvbx A¨vjevU© AvBb÷vBb (Albert Einstein) Gi g‡Z m~‡h©i Av‡jv G c„w_ex‡Z Av‡m Zwor Pz¤^Kxq we”QywiZ 
iwk¥ ev Zi½ (electro magnetic wave) wnmv‡e Ges †mŠi kw³ †dvUb (photon) bvgK ¶z`ª ¶z`ª KwbKvmg~‡ni 
g‡a¨ mxgve× _v‡K| m~‡h©i †h Av‡jv c„w_ex‡Z Av‡m Zv wewfbœ Zi½‰`‡N©¨i nq| Zi½ ˆ`N©¨ wgUvi, †mw›UwgUvi, 
b¨v‡bvwgUvi, wgwjgvBµb Ges A¨vs÷ªg wnmv‡e cÖKvk Kiv nq| 
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m~‡h©i Av‡jvi (m~h©iwk¥)i †h Ask gvby‡li †Pv‡L `„kgvb Zv 370 b¨v‡bvwgUvi (nm) n‡Z 760 b¨v‡bvwgUvi (nm) 
ˆ`‡N©¨i Ges Zv‡KB `„k¨gvb Zi½ ˆ`N©¨ e‡j| `„k¨gvb Zi½ ˆ`N©¨‡K cÖavbZ mvZwU eY© ev is ev fv‡M fvM Kiv 
hvq| c÷áZ®K eY© ev is Gi ZiΩâ`N©® wewfbú| bxáPi QáK Avájvi eY© I Zvá`i ZiΩâ`N©® Ü`Iqv nj| 

wPÎ 13.1 t m~h©v‡jv‡Ki wewfbœ eY© I Zv‡`i Zi½‰`N©¨ 

GLv‡b D‡j−L¨ †h, Dw™¢‡`i wewfbœ kvixie„Ëxq Kvh©vejx `„k¨gvb Zi½‰`‡N©¨i g‡a¨ mxgve× bq| Dw™¢` 300 nm 
n‡Z 810 nm Zi½‰`‡N©¨i Av‡jv e¨envi Ki‡Z cv‡i| Zi½ ˆ`N© Kg n‡j Av‡jvKkw³ †ewk _v‡K Ges Zi½‰`N©¨ 
†ewk n‡j Av‡jvKkw³ Kg _v‡K A_©vr Zi½ ˆ`N©¨ evo‡j kw³i cwigvY K‡g Ges Zi½ ˆ`N©¨ Kg‡j kw³i cwigvY 
ev‡o| 

D`vniY− 
†e¸bx 400 b¨v‡bvwgUvi = 71,500 K¨vjix/‡gvj 
meyR 500 b¨v‡bvwgUvi = 57,200 K¨vjix/‡gvj 
Kgjv 600 b¨v‡bvwgUvi = 47,667 K¨vjix/‡gvj 
 

Av‡jvi eY© Zwor Pz¤^Kxq Zi½‰`N©¨ (b¨v‡bvwgUvi/wgwjgvBµb) 
†e¸bx 390-422 
bxj 423-492 
meyR 493-535 
njy` 536-586 
Kgjv 587-647 
jvj 648-700 

my`~i jvj 701-760 
Ae‡jvwnZ 761-810 
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mv‡jvK ms‡k−l‡Yi mgq Av‡jvi †e¸bx-bxj I Kgjv-jvj Ask †ewk †K¬v‡ivwdj †kvwlZ K‡i Ges Giv mv‡jvK 
ms‡k−lY cÖwµqvq Ab¨vb¨ `„k¨gvb e‡Y©i Zzjbvq †ewk Kvh©Ki| m~h©v‡jv‡Ki meyR eY© me‡P‡q Kg †kvwlZ nq Ges 
mv‡jvK ms‡k−l‡Y me‡P‡q Kg Kvh©Ki| 

2) †K¬v‡ivwdj 
D”P‡kªYxi Dw™¢‡`i meyR As‡k †h †K¬v‡ivwdj iÄK _v‡K Zv †hŠwMK iÄK Ges G‡Z †K¬v‡ivwdj G (Chla), 
†K¬v‡ivwdj we (Chl b), K¨v‡ivwUb (Carotene) I R¨vb‡_vwdj (Xanthophyll) _v‡K| GQvov Ab¨vb¨ Dw™¢‡` 
†K¬v‡ivwdj wm, †K¬v‡ivwdj wW, †K¬v‡ivwdj B (chl c, chl d, chl e) _v‡K| mv‡jvK ms‡k−lYKvix e¨vK‡Uwiqv‡Z 
e¨vK‡UwiI‡K¬v‡ivwdj (bacteriochlorophyll) I e¨vK‡UwiIwfwiwWb (bacterioviridin) _v‡K| G ch©š— Dc‡iv³ 
mvZ cÖKv‡ii †K¬v‡ivwdj iÄK Avwe®‹…Z n‡q‡Q| 

bxjvf-meyR, ev`vgx I †jvwnZ ˆkev‡j dvB‡Kvwewjb (phycobilin) bvgK iÄK _v‡K| dvB‡Kvwewjb cÖavbZ `yB 
cÖKv‡ii, jvje‡Y©i dvB‡KvGwiw_ªY (phycoerythrin) Ges bxj ev`vgx e‡Y©i dvB‡Kvmvqvwbb (phycocyanin) 
iÄK m~h©iwk¥i meyR Ask †kvlY K‡i mv‡jvK ms‡k−l‡Y mnvqZv K‡i| 

mv‡jvK ms‡k−l‡Yi gyL¨ iÄK n‡”Q †K¬v‡ivwdj a| †K¬v‡ivwdj b, K¨v‡ivwUb I R¨vb‡_vwdj mvnvh¨Kvix iÄK 
wnmv‡e KvR K‡i| mvnvh¨Kvix iÄKmg~n Av‡jvK iwk¥ Z_v Av‡jvKkw³ †kvlY K‡i Ges H kw³ †K¬v‡ivwdj a †Z 
¯’vbvš—wiZ K‡i| 

wewfbœ iÄK AYyi ivmvqwbK ms‡KZ 
Chl  a ............... C55 H72 O5 N4 Mg 

Chl  b ............... C55 H70 O6 N4 Mg 

Chl  c ............... mwVK ms‡KZ Rvbv †bB| 
Chl  d ............... C54 H70 O6 N4 Mg 

Chl  e ............... 

Bacteriochlorophyll ...............  C55 H74 O6 N4 Mg 

Bacterioviridin .......................  C55 H72 O6 N4 Mg 

Phycoerythrin ........................  C34 H46 O8 N4 
Phycocyanin ..........................  C34 H44 O8 N4 

cvwb 
mv‡jvK ms‡k−lY cÖwµqvi Rb¨ cÖvq me †kªYxi Dw™¢‡`i Rb¨ cvwb GKwU AZ¨vek¨Kxq Dcv`vb| wKš‘ mv‡jvK 
ms‡k−lYKvix †K‡gvwmb‡_wUK e¨vK‡Uwiqvi mv‡jvK ms‡k−l‡Y cvwbi cÖ‡qvRb nq bv| 

dvb©, bMœexRx I ¸ßexRx Dw™¢`mg~‡ni mv‡jvK ms‡k−l‡Yi cÖavb ¯’vb nj cvZvi †g‡mvwdj wUmy¨i †Kv‡l Aew¯’Z 
†K¬v‡ivc−v÷| Gme mv‡jvK ms‡k−lYKvix †Kvlmg~‡n cvwb Dcw¯’Z _vK‡Z n‡e| Dw™¢` Zvi g~j‡ivg w`‡q, dvb© Gi 
†cÖv_¨vjvm Ges eªv‡qvdvBUv ivBR‡qW w`‡q gvwU Kbvi duv‡K Aew¯’Z ˆKwkK cvwb †kvlY K‡i| g~j‡ivg KZ©„K 
†kvwlZ cvwb RvB‡jg wUmy¨i gva¨‡g g~j, KvÛ, kvLv, cÖkvLvi gva¨‡g cvZvi †g‡mvwdj wUmy¨‡Z †cŠQvq| wKQy 
civkªqx Dw™¢` (civkªqx AwK©W evqexq g~j w`‡q evqyi Rjxq ev®ú n‡Z cvwb †kvlY K‡i| Ab¨ civkªqx I ciRxex 
Dw™¢` (h_v †QvU gv›`v, eo gv›`v, Loranthus spp.) G†`i we‡kl ai‡bi g~j Avkªq`vbKvix Dw™¢‡`i RvB‡jg 
wUmy¨‡Z cÖ‡ek K‡i †mLvb n‡Z cvwb I `ªexf‚Z LwbR `ªe¨ †kvlY K‡i| cieZ©x‡Z GB cvwb Dw™¢‡`i cvZvq 
†g‡mvwdj wUmy¨‡Z †cŠQvq| †K¬v‡ivc−v‡÷ †cŠQvi ci H cvwb wefvwRZ nq Ges Aw·‡Rb D™¢‚Z nq Ges Zvi 
AwaKvsk cÎi‡Ü«i gva¨‡g evZv‡m wbM©Z nq| 
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4) Kve©b WvB A·vBW t CO2 mv‡jvK ms‡k−l‡Yi gyL¨ Dcv`vb| meyR Dw™¢` evqy †_‡K CO2 MÖnY K‡i| evqygÛ‡j 
cÖvq kZKiv 0.035% ev 350 wcwcGg (cvU©m cvi wgwjqb, ppm) CO2 _v‡K| evZv‡mi CO2 †Lvjv cÎi‡›`ªi 
ga¨ w`‡q cvZvi Af¨š—‡i †cuuŠ‡Q Ges cieZ©x‡Z e¨vc‡bi gva¨‡g †g‡mvwdj wUmy¨‡Z †cuŠQvq| G Kve©b WvB-A·vBW 
†K¬v‡ivc−v‡÷i †÷ªvgv‡Z weRvixZ n‡q †nK‡Rvm myy¨Mvi ˆZix K‡i| 

wbgw¾Z Dw™¢` I ˆkevj cvwb‡Z `ªexf‚Z Kve©b WvB-A·vBW mviv †`n w`‡q MÖnY Ki‡Z cv‡i|  

mvims‡¶c 

♦ †h kvixie„Ëxq cÖwµqvq meyR Dw™¢` m~‡h©¨i Av‡jvK kw³‡K ivmvqwbK kw³‡Z iƒcvš—wiZ K‡i Ges H 
ivmvqwbK kw³ w`‡q Kve©b WvB-A·vBW‡K weRvwiZ K‡i kK©iv RvZxq Lv`¨ cÖ¯‘Z K‡i Zv‡K mv‡jvK 
ms‡k−lY ev d‡Uvwmb‡_wmm e‡j| 

♦ mv‡jvK ms‡k−l‡Yi Rb¨ PviwU cÖ‡qvRbxq Dcv`vb n‡”Q (1) Av‡jv (2) †K¬v‡ivwdj (3) cvwb I (4) Kve©b 
WvB-A·vBW| 

♦ meyR Dw™¢` mv‡jvK ms‡k−lY cÖwµqvi Rb¨ †h †Kvb Zi½ ˆ`‡N©¨i Av‡jv e¨envi Ki‡Z cv‡i bv, †KejgvÎ 
300nm †_‡K 810nm ch©š— Zi½‰`‡N©¨i Av‡jv Dw™¢` e¨envi Ki‡Z cv‡i| 

cv‡VvËi g~j¨vqb- 1 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  mv‡jvK ms‡k−lY cÖwµqvq Av‡jvKkw³ †Kvb kw³‡Z iƒcvš—wiZ nq? 
 K. Zvc kw³  L. ivmvqwbK kw³ 
 M. we`y¨r kw³  N. Pz¤^K kw³ 

2|  mv‡jvK ms‡k−lY cÖwµqvwU Dw™¢‡`i †Kvb As‡k N‡U? 
 K. Kv‡Û  L. g~‡j 
 M. cvZvq  N. meyR As‡k 

3|  Dw™¢` †Kv‡li †Kvb As‡k mv‡jvK ms‡k−lY nq? 
 K. †K¬v‡ivc−v÷  L. wjD‡Kvc−v÷ 
 M. †µv‡gvc−v÷  N. †Uv‡bvc−v÷ 

4|  mv‡jvK ms‡k−l‡Y cÖ‡qvRbxq Dcv`vb †KvbwU? 
 K. Av‡jv, †K¬v‡ivwdj, cvwb O2  L. Av‡jv, cvwb, CO2 I O2 
 M. Av‡jv, cvwb, †K¬v‡ivwdj I CO2  N. Av‡jv, †K¬v‡ivwdj, CO2 I O2 
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cvV- 2 t Av‡jvK ivmvqwbK wewµqv 
G cvV Aa¨qb †k‡l Avcwb 
♦ Av‡jvK ivmvqwbK wewµqv wK Zv D‡j−L Ki‡Z cvi‡eb| 
♦ dm‡dvivB‡jkb I d‡Uvdm‡dvivB‡jk‡bi msÁv wjL‡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¨ wbi“cb Ki‡Z cvi‡eb| 

mv‡jvK ms‡k−l‡Yi Av‡jvK ivmvqwbK wewµqv ch©v‡q 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‡jvKiwk¥i LvwbKUv Ask †kvlY K‡i| †kvlYK…Z Av‡jvKiwk¥‡Z 
Av‡jvKkw³ (light energy) _v‡K| Av‡jvK iwk¥ †K¬v‡ivwdj AYy‡Z cwZZ n‡j †K¬v‡ivwdj Zv †kvlY K‡i Av‡jvK 
kw³‡K ivmvqwbK kw³‡Z (chemical energy) iƒcvš—wiZ K‡i| mv‡jvK ms‡k−l‡Yi G Av‡jvK ch©vq †ek RwUj 
A_P LyeB ¸i“Z¡c~Y©|  

G Av‡jvK ivmvqwbK ch©v‡q †K¬v‡ivwdj KZ…©K †kvwlZ Av‡jv kw³ e¨envi K‡i `ycÖKvi D”P kw³ m¤úbœ ivmvqwbK 
c`v_© ˆZix nq| cÖ_gZ ADP=(Adenosine diphosphate) Av‡jvKkw³ e¨envi K‡i GK AYy A‰Re dm‡d‡Ui 
mv‡_ wgwjZ n‡q ATP=(Adenosine triphosphate) †Z iƒcvš—wiZ nq| 
 

 

ADP+i(P) 
Av‡jv kw³ 

 

GbRvBg 

 

ATP 

wØZxqZ NADP (Nicotinamide Adenine Dinucleotide Phosphate) Av‡jvkw³ e¨envi K‡i 2H+ I 2e- 
Gi mv‡_ wgwjZ n‡q weRvwiZ NADPH2 (Reduced Nicotinamide Adenine Dinueleotide Phosphate) †Z 
iƒcvš—wiZ nq| 

ATP I NADPH2 ivmvqwbK e¯‘, Giv ADP I NADH n‡Z A‡bK D”P kw³ m¤úbœ| G‡`i ˆZix Kivi mgq 
Av‡jv kw³ e¨eüZ n‡q ivmvqwbK kw³‡Z iƒcvš—wiZ nq| 

dm‡dvivB‡jkb t †Kvb ivmvqwbK c`v‡_©i mv‡_ dm‡dU MÖ�c (ip/pi/(p)/2(p)=H3Po4) †hvM nevi cÖwµqv‡K 
dm‡dvivB‡jkb e‡j| dm‡dvivB‡jkb wZb cÖKvi h_v (1) d‡Uvdm‡dvivB‡jkb, (Photo phosphorylation) 
(2) mve‡÷ªU †j‡fj dm‡dvivB‡jkb (substrate level phosphorylation) Ges (3) Aw·‡WwU&f 
dm‡dvivB‡jkb (oxidative phosphorylation)| 

Dc‡iv³ wZb cÖKvi dm‡dvivB‡jk‡bi g‡a¨ d‡Uvdm‡dvivB‡jkb mv‡jvK ms‡k−l‡Yi mgq N‡U Ges Aw·‡WwUf 
dm‡dvivB‡jkb mevZ k¦m‡bi mgq N‡U| mve‡÷ªU †j‡fj dm‡dvivB‡jkb k¦m‡bi mgq N‡U| 

d‡Uvdm‡dvivB‡jkb t mv‡jvK ms‡k−l‡Yi mgq ADP Gi mv‡_ †Kv‡l Aew¯’Z A‰Re dm‡dU (inorganic 
phosphate/H3Po4/i(P)/ iP/Pi) hy³ n‡q ATP MVb K‡i| ADP Gi mv‡_ i(P) hy³ Kivi Rb¨ A‡bK kw³i 
cÖ‡qvRb nq Ges mv‡jvK ms‡k−l‡Y G cÖ‡qvRbxq kw³ cvIqv hvq m~h©v‡jv‡Ki Av‡jv kw³ n‡Z| G cÖKvi 
dm‡dvivB‡jkb †hLv‡b Av‡jvK (photo) kw³ dm‡dvivB‡jkb NUvq Zv‡K d‡Uvd&m‡dvivB‡jkb ejv nq| 
d‡Uvdm‡dvivB‡jk‡bi gva¨‡g ˆZix ATP †Z Av‡jvK kw³ ivmvqwbK kw³ wnmv‡e iƒcvš—wiZ n‡q Rgv _v‡K| 

 

 

ADP+i(P) 
Av‡jv kw³ 

 

 

 

ATP 

 
 

A-P-P+i(P) 
 
 

Av‡jv kw³ 

 

A-P-PνP 
D”P eÜbx (ivmvqwbK kw³) 
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d‡Uvdm‡dvivB‡jkb cÖKvi‡f` t mv‡jvK ms‡k−l‡Yi mgq †h d‡Uvdm‡dvivB‡jkb nq Zv `yB cÖKv‡ii| h_v (1) 
Pµxq d‡Uvdm‡dvivB‡jkb (cyclic photo phosphorylation) Ges (2) APµxq d‡Uvdm‡dvivB‡jkb (non-
cyclic photophosphorylation)| 

G `yB cÖKvi d‡Uvdm‡dvivB‡jkb cÖwµqvi mv‡_ wcM‡g›U wm‡÷g (pigment system) ev d‡Uv wm‡÷g (photo 
system) Gi m¤úK© _vKvq d‡Uv dm‡dvivB‡jkb cÖwµqv `ywU eY©bvi c~‡e© wm‡÷g `ywUi msw¶ß Av‡jvPbv Kiv 
cÖ‡qvRb| 

wcM‡g›U wm‡÷g/d‡Uvwm‡÷g  
Ebwesk kZvãxi cÂvk `k‡Ki †kl fv‡M Ges lv‡Ui `k‡Ki cÖ_g w`‡K ejv nq †h m~‡h©i Av‡jvKkw³ 
ivmvqwbKkw³‡K iƒcvš—wiZ Kivi R‡b¨ `ywU wcM‡g›U wm‡÷g ev iÄKZš¿ KvR K‡i| GKwUi bvg wcM‡g›U wm‡÷g 
I(Pigment System I) Ges Ab¨wU wcM‡g›U wm‡÷g II (Pigment System II, PS II)| wcM‡g›U wm‡÷g I 
(Pigment System I, PS I) Gi †K¬v‡ivwdj a i Av‡jvK †kvlY nq 683 nm Zi½ ˆ`‡N©¨i Av‡jv hv cieZ©x‡Z 
700 nm Zi½ ˆ`‡N©¨ i“cvš—wiZ n‡q Kvh©¶g nq ev †K¬v‡ivwdj AYy‡K D”P kw³ m¤úbœ ev D‡ËwRZ K‡i| 

wcM‡g›U wm‡÷g II (PS II) Gi †K¬v‡ivwdj a iÄK wcM‡g›U mg~n 673 nm Zi½ ˆ`‡N©¨i Av‡jv me©vwaK †kvlY 
K‡i hv cieZ©x‡Z 680 nm Zi½‰`‡N©¨ iƒcvš—wiZ n‡q Kvh©¶g nq| 

Zvn‡j Av‡jvK wewµqvi mgq `yiKg †K¬v‡ivwdj a iÄK KvR K‡i, Zvi GKwU 700 nm Gi Ges Ab¨wU 680 nm 
Zi½‰`‡N©¨i Av‡jv‡Z i“cvš—wiZ n‡q Kvh©¶g nq| 

Ab¨ w`‡K hw` Av‡jvi Zi½‰`‡N©¨i K_v we‡ePbv Kiv nq Z‡e G‡`i‡K d‡Uvwm‡÷g I (Photo System I/PS I) 
I d‡Uvwm‡÷g II (Photo System II/PS II) ejv nq| 

PS I G Av‡jvi Zi½ ˆ`N©¨ 683-700 nm Ges PS II †Z Av‡jvi Zi½ ˆ`N©¨  673-680 nm. 

m~Zivs PS I ej‡Z wcM‡m›U wm‡÷g I ev iÄKZš¿ I Ges d‡Uvwm‡÷g I ev Av‡jvwm‡÷g I `ywU‡KB †evSvq| GKB 
fv‡e PS II ej‡Z wcM‡g›U wm‡÷g II ev iÄKZš… II Ges d‡Uvwm‡÷g II ev Av‡jvwm‡÷g II †K eySvq| 

wcM‡g›U wm‡÷g I†Z †K¬v‡ivwdj a me©vwaK _v‡K, Zv Qvov wKQz †K¬v‡ivwdj b Ges K¨viwUb‡qWmg~n I Kvh©Ki| 

wcM‡g›U wm‡÷g II G 673-680 nm Zi½‰`N©¨ †kvlY¶g †K¬v‡ivwdj a _v‡K ZvQvov †K¬v‡ivwdj b I 
K¨viwUb‡qWmg~n _v‡K| 

wbæ‡kªbxi Dw™¢` Z_v mv‡jvK ms‡k−lYKvix e¨vK‡Uwiqv‡Z ïay wcM‡g›U wm‡÷g II ev d‡Uvwm‡÷g II 
mv‡jvKms‡k−l‡Yi Av‡jvK ch©vq m¤úbœ K‡i| D”P‡kªYxi Dw™¢` mg~‡n PS I I PS II wgwjZ fv‡e Av‡jvK ch©vq 
m¤úbœ K‡i| 

Pwµq d‡Uvdm‡dvivB‡jk‡b ïay d‡Uvwm‡÷g I ev wcM‡g›U wm‡÷g I(PS I) RwoZ| wKš‘ APµxq 
d‡Uvdm‡dvivB‡jk‡bi mgq PSI Ges PSII Df‡qB RwoZ| 

Pµxq d‡Uvdm‡dvivB‡jkb (Cyclic Photophosphorylation) 

msÁv t †h d‡Uvdm‡dvivB‡jkb cÖwµqvq PS I †K¬v‡ivwdj AYy (P700) n‡Z Drw¶ß D”Pkw³m¤úbœ B‡jKUªb 
wewfbœ B‡jKUªb evn‡Ki gva¨‡g cybivq H †K¬v‡ivwdj AYy‡Z kw³nxb Ae¯’vq wd‡i Av‡m Ges evnK¸wji gva¨‡g 
wd‡i Avmvi mgq cÖwZevi 2wU ATP AYy ˆZix K‡i Ges cÖwµqvwU PµvKv‡i Pj‡Z _v‡K ZvB Zv‡K Pµxq 
d‡Uvdm‡dvivB‡jkb e‡j| 

c×wZ t Pµxq d‡Uvdm‡dvivB‡jkb cÖwµqvq ïay PS I (d‡Uvwm‡÷g I/wcM‡g›U wm‡÷g I) Ask MÖnY K‡i| 
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wPÎ 13.2 t Pµxq d‡Uvdm‡dvivB‡jkb 

hLb PSI Gi †K¬v‡ivwdj AYymg~‡ni Dci 680 nm Gi AwaK Zi½‰`‡N©¨i Av‡jvKiwk¥ cwZZ nq ZLb 
†K¬v‡ivwdj AYymg~n Av‡jv †kvlY K‡i Gi Av‡jv‡Z Dcw¯’Z Av‡jv kw³ MÖnY K‡i| D”P kw³ m¤úbœ †K¬v‡ivwdj 
AYy Zv‡`i Av‡jvkw³ P700 bvgK †K¬v‡ivwdj AYy‡Z †cŠ‡Q †`q| P700 G me kw³ MÖnY K‡i D”Pkw³m¤úbœ 
P700 nq Ges G D‡ËwRZ P700 (P*700) AYy n‡Z `ywU D”Pkw³m¤úbœ B‡jKUªb (2e-*) †ei n‡q Av‡m Ges 
GKwU †jŠn mvjdvi NwUZ cÖ_g MÖvnK (A(Fes) w`‡q M„nxZ nq Ges MÖvnKwU weRvwiZ nq| G weRvwiZ cÖ_g 
MÖvnK‡K wewfbœ weÁvbx wewfbœ bv‡g AvL¨vwqZ K‡i‡Qb| GLv‡b GwU †d‡iWwKmb (Fd) †`Lvb n‡q‡Q| 

hv‡nvK, cÖ_g weRvwiZ MÖvnK n‡Z D”Pkw³ m¤úbœ B‡jKUªb wØZxq MÖvnK Cyt b6 (cytochrome b6) Gi Kv‡Q n¯—
vš—wiZ nq Ges GB n¯—vš—wiZ nevi mgq D”Pkw³m¤úbœ B‡jKUªb `ywUi wKQz kw³ wbM©Z nq Ges H wbM©Z kw³ 
ADP Gi mv‡_ iP Gi wgjb NwU‡q GK AYy ATP ˆZix K‡i| cieZ©x‡Z H `yBwU B‡jKUªb Cytb6 n‡Z 
c−v‡÷vKzB‡bvb (PQ) bvgK MÖvnK KZ…©K M„nxZ nq Ges c−v‡÷vKyB‡bvb weRvwiZ (PQH2) nq| weRvwiZ PQ n‡Z 
B‡jKUªbØq AZtci mvB‡Uv‡µvg f(cyt.f) bvgK B‡jKUªb MÖvn‡Ki Kv‡Q n¯—vš—wiZ nq Ges G mgq B‡jUb×q 
n‡Z kw³ wbM©Z nq Ges wbM©Z kw³ e¨envi K‡i Avevi GKwU ADP I iP Gi wgjb NwU‡q Avi GKwU ATP 
Drcbœ nq| 

Gfv‡e `ywU ATP ˆZix Ki‡Z D”P kw³m¤úbœ B‡jKUªbØ‡qi cÖvq me kw³ e¨q n‡q hvq Ges c−v‡÷vmvqvwbb (PC) 
bvgK MÖvnK KZ©„K M„nxZ nq Ges †kl av‡c P700 G wd‡i hvq| 

cieZ©x‡Z cybivq Av‡jvkw³ MÖnb K‡i GKB fv‡e P700 Gi B‡jKUªb PµvKv‡i Nyi‡Z _v‡K| PSI G Gfv‡e 
Av‡jvkw³ MÖnY K‡i B‡jKUªbmg~n P700 n‡Z †ei n‡q Avevi P700 †Z wd‡i Av‡m Ges G c_Pjvq cÖwZevi `ywU 
K‡i ATP ˆZix K‡i| cÖwµqvwU PµvKv‡i Pj‡Z _v‡K e‡j G‡K Pµxq d‡Uvdm‡dvivB‡jkb e‡j| 

 



GBPGmwm †cÖvMÖvg 

BDwbU †Zi 284 

APµxq d‡Uvdm‡dvivB‡jkb (Non-cyclic photophosphorylation)  

msÁv t †h d‡Uvdm‡dvivB‡jkb cÖwµqvq m~‡h©i Av‡jvKkw³ MÖnY K‡i PSII Gi †K¬v‡ivwdj AYy (P680) n‡Z 
Drw¶ß D”Pkw³ m¤úbœ B‡jKUªb wewfbœ B‡jKUªb evn‡Ki gva¨‡g cybivq PSII Gi †K¬v‡ivwdj AYy‡Z wd‡i Av‡m 
bv; wKš‘ wewfbœ evn‡Ki gva¨‡g PSI G †h‡q _v‡g PµvKv‡i AvewZ©Z nq bv Ges G mgq ïay GKevi ADP Gi 
mv‡_ iP wgjb NwU‡q GKwU ATP ˆZix K‡i Ges G Rb¨B G‡K APµxq d‡Uvdm‡dvivB‡jkb e‡j| 

APµxq d‡Uvdm‡dvivB‡jk‡bi mgq PSI Ges PSII DfqB AskMÖnb K‡i| GLv‡b ATP ˆZix nq, cvwbi 
mv‡jvKwefvRb nq Ges GKwU ivmvqwbK c`v_© NADP PSI Gi B‡jKUªb I cvwbi †cÖvUb w`‡q weRvwiZ n‡q 
ATP n‡Z wZb ¸b †ekx D”Pkw³ m¤úbœ NADPH2 ˆZix nq| 

1| PSII Gi †K¬v‡ivwdj AYymg~n 673 nm Zi½ ˆ`‡N©¨i Av‡jvKkw³ †kvlY K‡i GK AYy n‡Z Ab¨ AYy‡Z ¯’vbvš—
wiZ K‡i †kl ch©š— P680 wewµqv †K‡›`ª †cuŠQvq| 

2| P680 Gi AiweU n‡Z 2wU D”Pkw³¤úbœ B‡jKUªb †ei n‡q Av‡m Ges PQ bvgK ARvbv B‡jKUªb MÖvnK KZ…©K 
M„nxZ nq| cieZ©x‡Z D”Pkw³ m¤úbœ G B‡jKUªb `ywU ARvbv MÖvnK B KZ©„K M„nxZ nq| c‡i B n‡Z B‡jKUªbØq 
PQ KZ©„K M„nxZ nq| PQ n‡Z B‡jKUªbØq cieZ©x‡Z Cyt f KZ©„K M„nxZ nevi c‡_ wKQy kw³ wbM©Z K‡i Ges H 
Av‡jvKkw³ e¨envi K‡i ADP I iP Gi wgj‡bi d‡j GKwU ATP Drcbœ nq| Cyt f n‡Z B‡jKUªbØq PC 
KZ©„K M„nxZ nq Ges †mLvb n‡Z PSI †h‡q †_‡g hvq| 

 

 

wPÎ 13.3 t APµxq d‡Uvdm‡dvivB‡jkb 
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cvwbi mv‡jvK wefvRb (Photolysis of water)  

PSII †Z Av‡jviwk¥ cwZZ n‡j Z_vq †Kv‡l Aew¯’Z cvwb g¨vsMvwbR (Mn
++) I †K¬vwib  (CI-) Gi Dcw¯’wZ‡Z 

†f‡O `ywU †cÖvUb, `ywU B‡jKUªb I Aw·‡R‡b cwiewZ©Z nq| 
 

 

H2O 
 

PSII Light 
Mn

++
, Cl

-
 

 

2H
+ 
+ 2e

- 
+ 

1

2
O2 

cvwb wefvR‡bi d‡j D™¢‚Z Aw·‡RbB mv‡jvK ms‡k−l‡Y D™¢‚Z Aw·‡Rb| 
cvwb wefvR‡bi d‡j D™¢‚Z `ywU †cÖvUb (2H+) NADP †K weRvwiZ Ki‡Z e¨eüZ nq Ges D™¢‚Z `ywU B‡jKUªb 
(2e-) PSII Gi †K¬v‡ivwdj 680 (P680) n‡Z Drw¶ß (wbM©Z) `ywU B‡jKUªb Avi P680 †Z wd‡i bv Avmvq 
B‡jKUª‡bi †h k~b¨Zv nq Zv c~ib K‡i| 

APµxq d‡Uvdm‡dvivB‡jk‡bi mgq 683 nm Gi AwaK Zi½ ˆ`‡N©¨i Av‡jviwk¥ PSI Gi Dci cwZZ n‡j 
†mLv‡b †K¬v‡ivwdj a iÄKmg~n Av‡jvkw³ P700 bvgK wewµqv‡K‡›`ª †cŠQvq| P700 wewµqv †K›`ª n‡Z `ywU 
D”Pkw³ m¤úbœ (D‡ËwRZ) B‡jKUªb GKwU ARvbv †jŠn-mvjdvi NwUZ MÖvnK [A(FeS); A=Acceptor ev MÖvnK 
FeS=Iron sulphur compound ev †jŠn mvjdvi †hŠM] KZ©„K M„nxZ nq Ges D‡ËwRZ B‡jKUªbØq cieZ©x av‡c 
†d‡iWw·b (ferredoxin) bvgK B‡jKUªb MÖnxZv‡K weRvwiZ K‡i| Gi ci †d‡iWw·b reductase bvgK 
Dr‡mP‡Ki Kvh©KvixZvq †d‡iWw·b n‡Z D‡ËwRZ B‡jKUªbØq (2e−) cvwbi mv‡jvK wefvR‡bi mgq D™¢‚Z `yBwU 
†cÖvUªb (2H+) i m‡½ GK‡hv‡M NADP †K weRvwiZ K‡i| 
 

NADP + 2H
+ 
+ 2

e−* 

cvwb n‡Z PSII D™¢‚Z PSI G D™¢‚Z 

 NADPH2 

mgMÖ APµxq d‡Uvdm‡dvivB‡jkb Zzjbvg~jK fv‡e RwUj| GLv‡b Av‡jvkw³ e¨envi K‡i wZbwU NUbv N‡U; h_v, 
(1) ATP Drcbœ nq APµxq d‡Uvdm‡dvivB‡jkb, (2) NADPH2 Drcbœ nq Ges (3) mv‡jvKwefvR‡b cvwbi 
we‡k−l‡Yi d‡j Aw·‡Rb (O2) D™¢‚Z nq| 

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

Pµxq d‡Uvdm‡dvivB‡jkb APµxq d‡Uvdm‡dvivB‡jk 
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. PSII n‡Z Drw¶ß `ywU B‡jKUªb wewfbœ evn‡Ki 
gva¨‡g evwnZ n‡q PSI G †P‡q †_‡g hvq| KL‡bv 
PSII †Z wd‡i hvq bv| 

2. ïaygvÎ PSI cÖwwµqvwUi mv‡_ RwoZ| 2. PSI Ges PSII DfqB cÖwµqvwUi mv‡_ RwoZ| 
3. cvwbi cÖ‡qvRb nq bv| 3. cvwbi cÖ‡qvRb nq| 
4. Aw·‡Rb Drcbœ nq bv, KviY cvwb e¨eüZ nq 

bv| 
4. PSII †Z cvwbi mv‡jvK wefvR‡bi d‡j Aw·‡Rb 

Drcbœ nq| 
5. `yBwU ATP AYy m„wó nq| 5. GKwU ATP AYy m„wó nq| 
6. †Kvb NADPH2 AYy m„wó nq bv| 6. GKwU NADPH2 AYy m„wó nq| 

 

mvims‡¶c 

♦ †Kvb ivmvqwbK c`v‡_©i mv‡_ dm‡dU MÖ�c †hvM nevi cÖwµqv‡K ejv nq dm‡dvivB‡jkb| 
♦ dm‡dvivB‡jkb wZb cÖKvi, h_v- d‡Uvdm‡dvivB‡jkb, mve‡÷ªU †j‡fj dm‡dvivB‡jkb I Aw·‡WwUZ 

dm‡dvivB‡jkb| 
♦ d‡Uvdm‡dvivB‡jkb `yai‡bi, h_v- Pµxq d‡Uvdm‡dvivB‡jkb I APµxq d‡Uvdm‡dvivB‡jkb| 
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cv‡VvËi g~j¨qb- 2 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1|  NADP wK 
 K. GbRvBg  L. †Kv-GbRvBg 
 M. wfUvwgb  N. dvB‡Uvni‡gvb 

2|  mv‡jvK ms‡k−l‡Y wbM©Z Aw·‡R‡bi Drm wK? 
 K. cvwb  L. CO2 
 M. ATP  N. NADP 

3|  PSI G Av‡jvi Zi½ ˆ`N©¨ KZ? 
 K. 673-680 nm  L. 663-680 nm 
 M. 693-700 nm  N. 683-700 nm 
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cvV- 3 t mv‡jvK ms‡k−l‡Y Kve©b AvÍxKiY ev ivmvqwbK Kve©b 
weRviY Aa¨vq 

G cvV Aa¨qb †k‡l Avcwb 
♦ Kve©b AvÍxKiY cÖwµqv cÖwµqv e¨vL¨v Ki‡Z cvi‡eb| 
♦ C3, C4 I CAM c_ P‡µi eY©bv w`‡Z cvi‡eb| 
♦ C3, C4 c_ P‡µi g‡a¨ cv_©K¨ wbiƒcb Ki‡Z cvi‡eb| 

mv‡jvK ms‡k−l‡Yi †h ch©v‡q Kve©b-WvB-A·vBW wewfbœ fv‡e †Kv‡li †g‡mvwdj wUmy¨‡Z cÖ‡ek Kivi ci Av‡jvK 
ch©v‡q m„ó ATP I NADPH2 w`‡q weRvwiZ n‡q Kv‡e©vnvB‡WªU ev kK©iv RvZxq ˆRe Lv‡`¨ iƒcvš—wiZ nq Zv‡K 
Aaybv Kv‡j Kve©b AvÍxKiY (carbon assimilation) ev mv‡jvK ms‡k−l‡Yi ivmvqwbK ch©vq (chemical reaction 
phase) ejv nq| 1905 Lªxóv‡e Bs‡iwR weÁvbx F. F. Blackman mv‡jvK ms‡k−l‡Yi GB ch©vq AÜKvi ch©vq 
(dark reaction) bv‡g AwfwnZ K‡i wQ‡jb| KviY Kve©b AvÍxKiY ch©vqwUi Rb¨ ZvwË¡K fv‡e †Kvb Av‡jvi 
cÖ‡qvRb nq bv| wKš‘ cÖK…wZ‡Z C3 I C4 Dw™¢‡` GB Kve©b AvÍxKiY ch©vq w`‡bi †ejvq m~‡h©i Dcw¯’wZ‡Z nq, 
ivwÎ‡ejv nq bv| 

Kve©b WvB-A·vBW n‡Z wewfbœ ivmvqwbK wewµqvi gva¨‡g Kv‡e©vnvB‡WªU m„wói wZbwU ¯^xK…Z c_ Av‡Q| h_v, 
(1) K¨vjwfb Pµ (Calvin cycle) ev C3 Pµ (Kve©b- 3 Pµ) 
(2) n¨vP I ú¨vK Pµ (Hatch and Slack cycle) ev C4 Pµ (Kve©Y-4 Pµ) 
(3) CAM c_ (Crassulacean Acid Metabolism pathway) 

K¨vjwfb Pµ t hy³iv‡óªi K¨vwj‡dvwb©qv wek¦we`¨vj‡qi evK©‡j K¨v¤úvm Gi Melvin Calvin I Zvi mnKg©xiv 
wesk kZvãxi Pwj−k `k‡Ki †klfvM I cÂvk `k‡Ki cÖ_gfv‡e `xN©¯’vqx †ZR¯¿xq Kve©b (14C) mvaviY Kve©‡bi 
(12C) †ZR¯Œxq AvB‡mv‡Uvc e¨envi K‡i Kve©bWvBA·vBW weRvi‡Yi †h c_ Avwe®‹vi K‡ib Zv‡K K¨vjwfb Pµ 
ejv nq| AvRKvj GB Pµ‡K C3 c_ ev Kve©b- 3 c_I ejv nq| †h me Dw™¢‡` C3 c_ eZ©gvb Zv‡`i‡K C3 
Dw™¢` ejv nq| c„w_exi AwaKvsk Dw™¢` C3 Dw™¢`| 

K¨vjwfb Pµ AYyhvqx ¯’jR I fvmgvb RjR Dw™¢‡`i Rb¨ evqygÛ‡ji CO2, Ges wbgw¾Z RjR Dw™¢‡` cvwb‡Z 
`ªexf‚Z CO2 cvZvi Af¨š—‡i cÖ‡ek K‡i cvZvi †g‡mvwdj wUmy¨‡Z Aew¯’Z 5-Kve©b wewkó CO2 MÖvnK ivBey‡jvR 
1,5-wemdm‡dU (ribulose 1,5- bis phosphate, RUBP) c~‡e©i bvg ivBey‡jvR 1,5- diphosshate, RUDP 
bvgK wK‡UvmyMv‡ii mv‡_ wgwjZ n‡q GKwU 6-Kve©b wewkó A¯’vqx wK‡Uv A¨vwm‡Wi m„wó nq| G wewµqvi Rb¨ 
cÖ‡qvRbxq GbRvB‡gi eZ©gvb bvg i“wem‡Kv (rubisco = ribulose bisphosphate carboxylase oxyginase, 
c~‡e©i bvg RUDP carboxylase A_ev carboxy dismutase)| 

ivBey‡jvR 1,5- wemdm‡dU I CO2i wgj‡bi d‡j †h A¯’vqx 6-Kve©b wewkó wK‡UvA¨vwmW ˆZix nq Zv rubisco 
GbRvBg w`‡q †f‡½ `yB AYy 3-Kve©b wewkó dm‡dvwM−mvwiK A¨vwmW ˆZix nq| G‡K 3-dm‡dvwM−wiK A¨vwmW (3-
PGA) ejv nq Ges GwU K¨vjwfb P‡µ cÖ_g ¯’vqx c`v_©| †h‡nZz K¨vjwfb P‡µi cÖ_g ¯’vqx c`v_© 3-Kve©b wewkó 
ZvB G Pµ‡K C3 PµI ejv nq| †h me Dw™¢‡` C3 Pµ we`¨gvb †mBme Dw™¢` C3 Dw™¢` ejv nq| 

dm‡dvwM−mvwiK A¨vwmW ATP n‡Z kw³ MÖnY K‡i 1,3 WvBdm‡dvwM−mvwiK A¨vwm‡W iƒcvš—wiZ nq| cieZ©x‡Z 
1,3- WvBdm‡dvwM−mvwiK A¨vwmW (1,3-PGA) NADPH2 KZ©„K weRvwiZ n‡q 3-dm‡dvwM−mv‡ijwWnvBW 
(3PGAL) ˆZix K‡i| 

3 dm‡dvwM−mv‡ijwWnvBW Uªv‡qvR dm‡dU AvB‡mvgv‡iR Dr‡mP‡Ki wµqvi d‡j WvBnvBWªw· A¨vwm‡Uvb dm‡dU 
(DHAP) ˆZix K‡i| 

cieZ©x‡Z GK AYy PGAL I GK AYy DHAP wgwjZ n‡h GK AYy Qq Kve©b wewkó d«‡±vR 1,6-wemdm‡dU ˆZix 
K‡i| Gi ci dm‡d‡UR Dr‡mP‡Ki wµqvq d«z‡±vR-6 dm‡dU nq Ges c‡i K‡qKwU ivmvqwbK av‡ci †k‡l 
†ewki fvM Dw™¢‡` my‡µvR ev kK©iv RvZxq Lv`¨ Drcbœ nq| 
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wPÎ 13.4 t K¨vjwfb Pµ (mijxK…Z) 

†h‡nZz ivBey‡jvR 1-5 wemdm‡dU C3 Dw™¢‡` CO2 Gi GKgvÎ MÖvnK †m‡nZz GwUi cybtm„wói cÖ‡qvRb| wKQy 
cwigvY 3 PGAL I DHAP d«z‡±vR 6-dm‡d‡Ui mv‡_ wewµqv K‡i Ges Av‡iv KZ¸wj ivmvqwbK av‡ci gva¨‡g 
ivBey‡jvR 5-dm‡dU ev ivBey‡jvR g‡bvdm‡dU ˆZix K‡i| G ivBey‡jvR 5-dm‡dU ATP n‡Z dm‡dU MÖnY 
K‡i ivBey‡jvR 1,5-wem dm‡dU (CO2 MÖvnK) ˆZix K‡i| ivBey‡jvR 1,5-wemdm‡dU cybivq CO2 MÖnY K‡i 
Ges C3 Pµ Pj‡Z _v‡K| 

n¨vP I ú¨vK Pµ 
1966 Lªxóv‡ã `yBRb A‡÷ªjxq weÁvbx M. D. Hatch and C. R. Slack B¶z Dw™¢‡`i mv‡jvK ms‡k−lY Gi 
ivmvqwbK ch©vq m¤ú‡K© M‡elYvi mgq †`‡Lb †h mv‡jvK ms‡k−l‡Yi cÖ_g ¯’vqx c`v_© Pvi -Kve©b wewkó| GB Pvi 
Kve©b wewkó c`v_© mg~‡ni g‡a¨ me‡P‡q †ekx A·v‡jv A¨vwmwUK A¨vwmW| n¨vP I ú¨vK Ges Ab¨vb¨ Dw™¢` 
weÁvbxMb cÖgvb K‡i‡Qb †h Saccharum officinarum (B¶z), Zea mays (f‚Æv), Panicum maximum, 

Chloris gayana, Atriplex spongiosa, Digitaria sanguinalis, Cyperus rotandus (gy_v Nvm), 
Amaranthus spinosus (KvUvb‡U), Amaranthus gangeticus (WvUvkvK) Ges Ab¨vb¨ Amaranthus 
species, millet cÖf…wZ Dw™¢‡` n¨vP I ú¨vK Pµ nq| †h‡nZz Gme Dw™¢‡` cÖ_g ¯’vqx c`v_© Pvi Kve©b wewkó 
†m‡nZz n¨vP I ú¨vK Pµ‡K Pvi Kve©b Pµ I ejv nq Ges †h me Dw™¢‡` GB Pµ P‡j Zv‡`i‡K C4 Dw™¢` ejv 
nq| n¨vP I ú¨vK Pµ Abyhvqx evqygÛ‡ji CO2 †g‡mvwdj wUmy¨i g‡a¨ cÖ‡ek Ki‡j 3 Kve©b wewkó dm‡dvBbj 
cvBi“wfK A¨vwmW Gi mv‡_ wewµqv K‡i 4-Kve©b wewkó A·v‡jv A¨v‡mwUK A¨vwmW ‰Zix nq Ges G wewµqvi Rb¨ 
Dr‡mPK dm‡dvBbj cvBi“wfK A¨vwmW Kv‡e©vw·‡jR| A·v‡jv A¨v‡mwUK A¨vwmW cieZ©x‡Z g¨vwjK A¨vwmW 
(malic acid) A_ev A¨vmcviwUK A¨vwm‡W (aspertic acid) G iƒcvš—wiZ nq| G ch©š— ivmvqwbK wewµqvmg~n 
†g‡mvwdj wUmy¨‡Z nq| 

cieZ©x‡Z g¨vwjK A¨vwmW ev A¨vmcviwUK A¨vwmW †g‡mvwdj wUmy¨ n‡Z evÛj mx_ †Kvl mg~‡n cÖ‡ek K‡i| C4 
Dw™¢‡`i cwienb wUmy¨i Pvicv‡k we‡kl ai‡bi c¨v‡ibKvBgv †Kvlmg~n _v‡K Ges GB me †Kv‡l †K¬v‡ivc−v÷ _v‡K 
Ges G‡`i‡K evÛjkx_ †Kvl e‡j| evÛjkx_ †Kvlmg~‡n g¨vwjK A¨vwmW ev A¨vmcviwUK A¨vwmW n‡Z CO2 †ei 
nq Ges †mB CO2 evÛjkx‡_ Aew¯’Z 5-Kve©b wewkó ivBey‡jvR wemdm‡d‡Ui mv‡_ Kve©b- 3 c_P‡µi gZ wµqv 
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wewµqvi gva¨‡g myMvi ev wPwb (kK©iv) cÖ¯‘Z K‡i| GLv‡b D‡j−L Kiv cÖ‡qvRb †h g¨vwjK A¨vwmW ev A¨vmcviwUK 
A¨vwmW n‡Z †h CO2 †ei nq Zv evZvm n‡Z †h CO2 cvZvi Af¨š—‡i Xz‡KwQj †mB CO2| 

evÛjkx‡_ 
g¨vwjK A¨vwmW n‡Z Kve©b WvB A·vBW, cvBi“wfK A¨vwmW I NADPH2 nq| cvBi“wfK A¨vwmW evÛjkx_ n‡Z 
†g‡mvwdj wUmy¨‡Z hvq Ges †mLv‡b GKwU GbRvBg cvBi“‡fU dm‡dU WvBKvB‡b‡Ri wµqvi gva¨‡g dm‡dvBbj 
cvBi“‡fU, GGgwc (AMP) I cvB‡ivdm‡dU (iPP) ‰Zix K‡i| G dm‡dvBbj cvBi“‡fU †g‡mvwdj wUmy¨‡Z 
cybivq Kve©b WvB A·vBW MÖvnK wnmv‡e KvR K‡i| 

wPÎ 13.5 t n¨vP I ú¨vK Pµ 

C4 Dw™¢‡`i fv¯‹zjvi evÛ‡ji Pvicvk wN‡i †K¬v‡ivc−v÷mn †Kvl gvjvi gZ kx_ ‰Zix K‡i Ges H kx_‡K evÛj 
kx_ e‡j| C4 Dw™¢‡`i cvZvq †K¬v‡ivc−v÷ hy³ evÛj kx_ †K Kranz anatomy e‡j (Rvg©vb fvlvq Kranz gv‡b 
gvjv) 

C4 Dw™¢`mg~n D”P ZvcgvÎv, ¯^í cvwb I Zxeª Av‡jv (m~h©iwk¥) †Z C3 Dw™¢` n‡Z Zzjbvg~jK fv‡e fvjfv‡e Rb¥vq 
I †eu‡P _v‡K| 

CAM Pµ t CAM Gi c~Y© bvg Crassulacean Acid Metabolism| GB 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 _v‡K Ges ivwÎ‡Z †Lvjv _v‡K| cÎiÜ« †Lvjv _vK‡j evqy¯’ CO2 Dw™¢‡`i cvZv ev 
†`‡n cÖ‡ek Ki‡j dm‡dvBbj cvBi“wfK A¨vwm‡Wi mv‡_ wewµqv K‡i Pvi Kve©b wewkó g¨vwjK A¨vwmW ‰Zix 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) iƒcvš—
wiZ nq Ges g¨vwjK A¨vwmW †Kv‡li †K¬v‡ivc−v‡÷ †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 ‰Zix K‡i Ges wKQy cwigvY kK©iv n‡Z Avevi 
dm‡dvBbj cvBi“‡fU ‰Zix K‡i| 
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AwaKvsk gi“R Dw™¢` CAM RvZxq Dw™¢`| †`‡n cvwb msi¶‡Yi Rb¨ G‡`i cÎeÜ w`‡b eÜ _v‡K Ges iv‡Î 
†Lvjv _v‡K| ï®‹ cwi‡e‡k Avbvim MvQ CAM MvQ, †mLv‡b CAM c_ P‡j, wKš‘ ch©vßcvwb †c‡j Avbvim Mv‡Q 
C3 c_ P‡j| 

K¨vjwfb Pµ I n¨vP I ú¨vK P‡µi g‡a¨ cÖavb cv_©K¨mg~n 

K¨vjwfb Pµ/ C3 Pµ n¨vP I ú¨vK Pµ/ C4 Pµ 

1. CO2 Gi cÖ_g MÖvnK ivBey‡jvR 1,5-
wemdm‡dU| 

1. CO2 Gi cÖ_g MÖvnK dm‡dvBbj cvBi“wfK 
A¨vwmW| 

2. CO2 Gi wØZxq MÖvnK bvB| 2. CO2 Gi wØZxq MÖvnK ivBey‡jvR 1,5-
wemdm‡dU| 

3. 6 Kve©b wewkó A¯’vqx †hŠM Drcbœ nq| 3. †Kvb A¯’vqx †hŠM Drcbœ nq bv| 
4. cÖ_g ¯’vqx c`v_© 3-Kve©b wewkó 3-

dm‡dvwM−mvwiK A¨vwmW| 
4. cÖ_g ¯’vqx c`v_© 4 Kve©b wewkó A·v‡jv 

A¨v‡mwUK A¨vwmW| 
5. †g‡mvwdj wUmy¨i †K¬v‡ivc−v‡÷ Av‡jvK wewµqv I 

ivmvqwbK wewµqvi (Kve©b AvZ¡xKiY) me avc 
m¤úbœ nq| 

5. †g‡mvwdj wUmy¨i †K¬v‡ivc−v‡÷ Av‡jvK wewµqvi 
me avc I ivmvqwbK wewµqvi wKQy Ask we‡kl 
m¤úbœ nq| 

6. µvb&R& A¨vbvUwg AYycw¯’Z| 6. µvb&R& A¨vbvUwg Dcw¯’Z| GLvbKvi evÛj kx_ 
†Kvlmg~‡n ivmvqwbK wewµqvi Ask we‡kl m¤úbœ 
nq Ges kK©iv Drcbœ nq| 

7. MVbMZfv‡e †K¬v‡ivc−v÷ GKB iKg| (K) ïay 
MÖvbvhy³ †g‡mvwdj †K¬v‡ivc−v÷| 

7. MVbMZfv‡e †K¬v‡ivc−v÷ `yiKg| (K) MÖvbvhy³ 
†g‡mvwdj †K¬v‡ivc−v÷| (L) MÖvbvwenxb evÛjkx_ 
†K¬v‡ivc−v÷| 

8. mv‡jvK ms‡k−l‡Yi nvi Kg (15-35 mg 

CO2/dcm
2
/hr)| 

8. mv‡jvK ms‡k−l‡Yi nvi †ekx (40-80 mg 

CO2/dcm
2
/hr)| 

9. me‡P‡q AbyK~j ZvcgvÎv 10-250 †mjwmqvm| 9. me‡P‡q AbyK~j ZvcgvÎv 300-450 †mjwmqvm| 
10. Av‡jvi cÖLiZv Lye †ekx n‡j ¶wZKi| 10. Av‡jvi cÖLiZv Lye †ekx n‡j ¶wZ bvB| 
11. †h me Dw™¢‡` C3 Pµ e‡j g‡b Kiv nq Zviv 

bvwZkx‡Zvò I kxZ cÖavb †`‡k D™¢e n‡qwQj| 
11. †h me Dw™¢‡` C4 Pµ P‡j g‡b Kiv nq Zviv 

MÖx®§cÖavb †`‡k D™¢e n‡qwQj| 
12. avb, Mg,cvU, †e¸b, Ug¨v‡Uv BZ¨vw`| 12. B¶z, f‚Æv, KvIb, gy_vNvm, b‡UkvK, WvUv kvK 

BZ¨vw`| 

mv‡jvKms‡k−l‡Y m„ó Aw·‡R‡bi Drm 
mv‡jvKms‡k−lY cÖwµqvq DcvRvZ `ªe¨ wnmv‡e †h Aw·‡Rb wbM©Z nq Zv cvwb (H2O) n‡Z Av‡m, Kve©b WvB 
A·vBW (CO2) n‡Z bq| 

wnj wewµqv  
(ii) 1937 Lªxóv‡ã Robin Hill bvgK Bs‡iR  cÖvYimvqbwe` c„_KxK…Z †K¬v‡ivc−v÷, cvwb I wKQy nvB‡Wªv‡Rb 
MÖvnK GK‡Î Av‡jv‡Z iv‡Lb, GLv‡b †Kvb Kve©b WvB-A·vBW wQj bv| wZwb †`‡Lb †h GB Ae¯’vq †Kvb kK©iv 
Drcbœ nq bv wKš‘ O2 wbM©Z nq| 

GLv‡b †K¬v‡ivc−v÷ I Av‡jvi Dcw¯’wZ‡Z cvwb †f‡O hvq Ges cvwbi H2O nvB‡Wªv‡Rb Ask nvB‡Wªv‡Rb MÖvnK †K 
weRvwiZ K‡i Ges O2 wbM©Z nq| 
 

 

Acceptor+H2O 
Av‡jv 

†K¬v‡ivc−v÷ 
AH2+

1

2
O2 
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f¨vb wbj Gi Z_¨  
ii) 1941 Lªxóv‡ã C.B.Van Niel cÖgvY K‡ib †h mv‡jvK ms‡k−lYKvix mvjdvi e¨vK‡Uwiqv mv‡jvK ms‡k−l‡Yi 
mgq CO2 I H2S (nvB‡Wªv‡Rb mvjdvBW) e¨envi K‡i Ges G wewµqvq Kv‡e©vnv‡WªU, mvjdvi I cvwb Drcbœ 
nq| †h‡nZz cvwb e¨eüZ nqwb ZvB Aw·‡Rb wbM©Z nqwb| 
 

 

2H2S+CO2 
Av‡jv 

mvjdvi e¨vK‡Uwiqv 

 

CH2O+2S+H2O 

G cix¶v jä Z_¨‡K f¨vb wbj Gi Z_¨ ejv nq 

iii) 1941 Lªxóv‡ã K¨vwj‡dvwY©qv wek¦we`¨v‡qi Samuel Ruben and M. D, Kamen †ZR¯Œxq O2 (
18
O2) w`‡q 

cvwbi Aw·‡Rb‡K wPwýZ Ki‡jb Ges H cvwb‡Z wKQy GK‡Kvlx ˆkevj †i‡L †m¸wj m~h©v‡jvK ev Av‡jv‡Z iv‡Lb| 
Zviv †`L‡jb mv‡jvK ms‡k−lY n‡q‡Q Ges H mgq †h Aw·‡Rb wbM©Z n‡q‡Q †m Aw·‡Rb †ZRw¯Œq| m~Zivs 
mv‡jvK ms‡k−l‡Y wbM©Z Aw·‡Rb cvwb n‡Z Av‡m cÖgvwYZ nj  
 

 

6CO2+12H2

18
O 

Av‡jv 
†K¬v‡ivc−v÷ 

 

C2H12O6+6H20+6
18
O2 

cieZ©x cix¶‡Y Zuviv ïay CO2 Gi Aw·‡Rb‡K †ZRw¯Œq AvB‡mv‡Uvc w`‡q wPwýZ Ki‡jb Ges mvaviY cvwb 
e¨envi Ki‡jb| GKB fv‡e cix¶v K‡i †`Lv †Mj †h mv‡jvK ms‡k−l‡Y †h Aw·‡Rb wbM©Z n‡q‡Q Zv †ZRw¯Œq 
bq| G‡Z cÖgvwYZ nq †h mv‡jvK ms‡k−l‡Y wbM©Z Aw·‡Rb Kve©bWvB-A·vBW n‡Z Av‡m bv| 
 

 

6C
18
O 2+12H2O 

Av‡jv 
†K¬v‡ivwdj 

 

C6H12

18
O6+6H2

18
O+6O2 

 
mvims‡¶c 

♦ mv‡jvK ms‡k−l‡Yi †h ch©v‡q Kve©b WvB-A·vBW wewfbœfv‡e †Kv‡li †g‡mvwdj wUmy¨‡Z cÖ‡ek Kivi ci 
Av‡jvK ch©v‡q m„ó ATP I NADPH2 w`‡q weRvwiZ n‡q Kv‡e©vnvB‡WªU ev kK©iv RvZxq ˆRe Lv‡`¨ 
iƒcvš—wiZ nq Zv‡K AaybvKv‡j Kve©b AvÍxKiY ev mv‡jvK ms‡k−l‡Yi ivmvqwbK ch©vq ejv nq| 

♦ Kve©b WvB-A·vBW n‡Z wewfbœ ivmvqwbK wewµqvi gva¨‡g Kv‡e©vnvB‡WªU m„wói wZbwU c_ Av‡Q, K¨vjwfb 
Pµ, n¨vP I ú¨vK Pµ I CAM Pµ| 

♦ C4 Dw™¢`mg~n D”P ZvcgvÎv, ¯^í cvwb I Zxeª Av‡jv‡Z C3 Dw™¢` A‡c¶v fvjfv‡e Rb¥v‡Z cv‡i| 
♦ †h mKj Dw™¢‡` C3 Pµ cwijw¶¨Z nq Zv‡`i‡K C3 Dw™¢`, C4 Pµ msNwUZ Dw™¢`mg~n‡K C4 Dw™¢` Ges 

CAM Pµ msNwUZ Dw™¢`mg~n‡K CAM Dw™¢` e‡j| 

cv‡VvËi g~j¨vqb- 3 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 

1|  K¨vjwfb P‡µ wb‡Pi †KvbwU CO2 Gi MÖvnK? 
 K. cvBi“wfK A¨vwmW  L. †m‡Wv‡nÞz‡jvR 
 M. ivBey‡jvR 1.5 wemdm‡dU  N. ivBey‡jvR 5 dm‡dU 

2|  C3 P‡µ cÖ_g ¯’vwqc`v_© †KvbwU? 
 K. dm‡dvwM−mvwiK A¨vwmW  L. A·v‡jv A¨vwmwUK A¨vwmW 
 M. CO2  N. ivBey‡jvR 
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3|  C4 P‡µ cÖ_g ¯’vqx c`v_© †KvbwU? 
 K. g¨vwjK A¨vwmW  L. A·v‡jv A¨vwmwUK A¨vwmW 
 M. cvBi“wfK A¨vwmW  N. dm‡dv wM−mvwiK A¨vwmW 

4|  C3 Dw™¢‡` mv‡jvK ms‡k−l‡Yi Rb¨ Dc‡hvMx ZvcgvÎv KZ? 
 K. 10-150 †m.  L. 20-250 †m. 
 M. 30-350 †m.  N. 10-250 †m. 

5|  av‡b †Kvb ai‡bi Pµ cwijw¶¨Z nq? 
 K. C3 Pµ  L. C4 Pµ 
 M. CAM Pµ  N. †KvbUvB bv 
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cvV- 4 t mv‡jvK ms‡k−lY cÖwµqvi cÖfveKmg~n I ¸i“Z¡ 
G cvV Aa¨qb †k‡l Avcwb 
♦ mv‡jvK ms‡k−l‡Yi cÖfveKmg~n D‡j−L Ki‡Z cvi‡eb| 
♦ Gi evwn¨K cÖfveKmg~n eY©bv Ki‡Z cvi‡eb| 
♦ Gi Af¨š—ixY cÖfveKmg~n e¨vL¨v Ki‡Z cvi‡eb| 
♦ mv‡jvK ms‡k−l‡Yi ¸i“Z¡ wbiƒcY Ki‡Z cvi‡eb| 

wewfbœ kvixie„Ëxq wµqv wewµqvi gZb mv‡jvK ms‡k−lY KZ¸wj cÖfveK w`‡q cÖfvweZ nq| cÖfveK¸wj `ycÖKvi - 
evwn¨K cÖfveK Ges Af¨š—ixY cÖfveK| 

K) evwn¨K cÖfveKmg~n  
mv‡jvK ms‡k−l‡Yi evwn¨K cÖfveKmg~n n‡”Q Av‡jv, Kve©b WvB A·vBW, cvwb I Zvc| 

 (1) Av‡jv (Light) t Av‡MB ejv n‡q‡Q mv‡jvK ms‡k−l‡Y Av‡jvi ¸i“Z¡ Acwimxg| G cÖwµqvq Drcvw`Z kK©iv 
RvZxq Lv‡`¨i g‡a¨ †h ivmvqwbK w¯’wZ kw³ (potential energy) mwÂZ nq Zv Av‡jvi Av‡jvK kw³i iƒcvš—i| 
myZivs mv‡jvKms‡k−lY cÖwµqvq Av‡jv GKvš— cÖ‡qvRb| 

mv‡jvK ms‡k−l‡Yi nvi Av‡jvi ZxeªZv (intensity), w¯’wZKvj (duration) Ges ¸‡Yi (quality) Dci wbf©ikxj| 
cÖK…wZ‡Z m~h©v‡jv‡Ki cÖfv‡e cÎiÜ« Db¥y³ nq (CAM Dw™¢` Gi e¨Zxµg) Ges CO2 cvZvi Af¨š—‡i cÖ‡ek K‡i 
weRvwiZ nq I kK©iv cÖ¯‘Z K‡i| GKwU wbw`©ó mxgv ch©¨š— Av‡jvi ZxeªZv I mgqKvj e„w× Ki‡j mv‡jvK 
ms‡k−l‡Yi nvi I cwigvY †e‡o hvq| Av‡jvi ZxeªZv †ewk K‡g †M‡j cÎiÜ« †QvU nq ev eÜ n‡q hvq Ges Zvi 
d‡j †g‡mvwdj wU¨my‡Z Kg CO2 cÖ‡ek K‡i Ges mv‡jvK ms‡k−l‡Yi nvi K‡g hvq| 

Av‡jvi ZxeªZv hw` AZ¨waK e„w× cvq Zvn‡j wewfbœ Kvi‡Y mv‡jvK ms‡k−l‡Yi nvi K‡g hvq; wewfbœ KviY¸wj n‡”Q 
AwZwi³ cÖ‡¯^`‡bi d‡j †Kv‡l cvwbi ¯^íZv, cÎiÜ« eÜ n‡q hvIqv Ges Av‡jvKk¦mb ev d‡Uv‡imwcikb bvgK 
cÖwµqvq †ewk nIqv (cÖavbZ: C3 Dw™¢‡`) Ges Zxeª Av‡jv †K¬v‡ivwdj KYv †f‡O hvIqv ev †mvjvwi‡Rkb 
(solarization)| 

2| Kve©b WvB-A·vBW CO2 t †h‡nZz CO2 mv‡jvKms‡k−l‡Y kK©iv cÖ¯‘Z Kivi Dcv`vb ZvB CO2 Kg‡j 
mv‡jvKms‡k−l‡Yi nvi K‡g hvq Ges GKwU wbw`©ó mxgv‡iLv ch©¨š— CO2 e„w× †c‡j mv‡jvK ms‡k−l‡Yi nvi †ewk 
nq| 

3| cvwb (H2O) t mv‡jvK ms‡k−l‡Yi Dci cvwbi A‡bK cÖfve| mv‡jvK ms‡k−l‡Y kK©iv cÖ¯‘‡Z cvwb c‡iv¶ 
KuvPvgvj| cvwb AwZwi³ K‡g †M‡j cÖÎiÜ« eÜ n‡q †h‡Z cv‡i hvi d‡j CO2 cvZvi Af¨š—‡i cÖ‡ek Ki‡Z cv‡i 
bv Ges mv‡jvK ms‡k−l‡Yi nvi K‡g hvq| cvwbi cwigvY K‡g †M‡j Dr‡mPK I †Kv‡li wKQy A½vYyi Kvh©µg K‡g 
hvq Ges mv‡jvK ms‡k−l‡Yi nvi K‡g hvq| 

4| ZvcgvÎv (Temperature) t mv‡jvK ms‡k−l‡Y ZvcgvÎv GKwU ¸i“Z¡c~Y© cÖfveK| wewfbœ cÖKvi Dw™¢‡`i Gi 
Rb¨ me©wbæ (minimum), m‡e©v”P (maximum) I cwiwgZ (optimum) ZvcgvÎv Av‡Q| C4 I CAM Dw™¢` D”P 
ZvcgvÎvq (400-550 †m) mv‡jvK ms‡k−lY Ki‡Z cv‡i wKš‘ H ZvcgvÎvq †ewki fvM C3 Dw™¢‡`i mv‡jvK 
ms‡k−l‡Yi nvi Lye K‡g hvq ev eÜ n‡q hvq| KZ¸‡jv e¨vK‡Uwiqv I Dò cÖmªe‡Yi bxjvf meyR ˆkevj 700 †m. 
ev Zvi †ewk ZvcgvÎvq mv‡jvK ms‡k−lY Ki‡Z cv‡i| Ab¨w`‡K †ek wKQy bMœexRx Dw™¢` 00 †m. ev Zvi wb‡Pi 
ZvcgvÎvq mv‡jvK ms‡k−lY cÖwµqv Pvwj‡q †h‡Z cv‡i| 

5| Aw·‡Rb t evqygÛ‡j Aw·‡R‡bi NbZ¡ e„w× †c‡j C3 Dw™¢‡` Av‡jvK k¦m‡bi nvi †e‡o hvq Ges Zvi d‡j bxU 
mv‡jvK ms‡k−l‡Y Drcbœ kK©ivi cwigvY Kg nq| C4 Dw™¢‡`i Aw·‡R‡bi Nb‡Z¡i ZviZ‡g¨i d‡j mv‡jvK 
ms‡k−l‡Yi nv‡ii Dci cÖfve LyeB Kg| 
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(L) Af¨š—ixY cÖfveKmg~n  
mv‡jvK ms‡k−l‡Yi Af¨š—ixY cÖfveKmg~n n‡”Q †K¬v‡ivwd‡ji cwigvY, cvZvi eqm, kK©ivi cwigvY, cvZvi MVb, 
K‡qKwU avZzi Dcw¯’wZ, Dw™¢` e„w× wbqš¿K ivmvqwbKmg~n BZ¨vw`| 

1| †K¬v‡ivwd‡ji cwigvY t †K¬v‡ivwdjB Av‡jvK kw³‡Z iƒcvš—wiZ Kivi ¶gZv iv‡L| †K¬v‡ivwd‡ji cwigvY Kg 
n‡j, we‡kl K‡i †K¬v‡ivwdj a i cwigvY, mv‡jvK ms‡k−l‡Yi nvi K‡g hvq Ges cieZ©x‡Z †K¬v‡ivwd‡ji cwigvb 
evo‡j mv‡jvK ms‡k−l‡Yi nvi e„w× cvq| 

2| cvZvi eqm t G‡Kev‡i KwP cvZv I e„× cvZvq †K¬v‡ivwd‡ji cwigvY Kg _v‡K e‡j mv‡jvK ms‡k−lY Kg nq| 
cvZv hLb AvqZ‡b cwic~Y©Zv jvf K‡i Ges †K¬v‡ivwdj a I †K¬v‡ivwdj b h‡_ó cwigvY nq ZLb mv‡jvK 
ms‡k−lY †ewk nq| GKwU Mv‡Qi cvZvi msL¨v e„w× †c‡j Ges cvZv¸wj hw` m~‡h©i Av‡jv fvj fv‡e cvq Zvn‡j 
mv‡jvK ms‡k−lY †ewk nq| 

3| kK©ivi cwigvY t mv‡jvK ms‡k−l‡Yi d‡j Drcvw`Z kK©iv RvZxq c`v_© mv‡jvK ms‡k−lYKvix †Kv‡li Af¨š—‡i 
†ewk n‡j mv‡jvK ms‡k−l‡Yi nvi n«vm cvq| 

4| cvZvi MVb t cvZvq cÎi‡Ü«i AvKvi I AvqZb, c¨vwj‡mW I ¯úÄx †g‡mvwdj wUmy¨i web¨vm I cvZvi †Kv‡l 
cvwb I wewfbœ ivmvqwbK c`v‡_©i cwigvY I aib mv‡jvK ms‡k−l‡Yi nv‡ii Dci cÖfve iv‡L| 

5| K‡qKwU avZzi Dcw¯’wZ t †jŠn, cUvwkqvg, g¨vM‡bwkqvg, †K¬vwib I g¨v½vwbR cÖf…wZ avZz †K¬v‡ivwdj ˆZix I 
cvwbi Av‡jvK wefvR‡bi Dci cÖfve †i‡L mv‡jvK ms‡k−l‡Yi Dci cÖfve iv‡L| 

Aaybv IRGA (Bbd«v‡iW M¨vm A¨vbvjvBRvi) h‡š¿i gva¨‡g cvZvq mv‡jvK ms‡k−l‡Yi nvi gvcv hvq| G‡Z cvZvi 
wbw`©ó Ask KZ wgwjMÖvg CO2 cÖwZ N›Uvq e¨envi K‡i Zv gvcv nq| 

mgCo2/dcm
2
/hr 

dcm
2= square decimeter (cvZvi Ask)| Zvi gv‡b cvZvi GK dcm2 AÂ‡j cÖwZ N›Uvq KZ wgwjMÖvg CO2 

kK©iv ‰Zix‡Z e¨eüZ nq|  

mv‡jvKms‡k−l‡Yi ¸i“Z¡  
RxeRM‡Z hZ¸wj ˆRe ivmvqwbK cÖwµqv Av‡Q Zvi g‡a¨ mv‡jvK ms‡k−lY cÖwµqv me‡P‡q ¸i“Z¡c~Y©| G cÖwµqvi 
gva¨‡g m~‡h©i Av‡jv kw³ †K¬v‡ivwd‡ji gva¨‡g ivmvqwbK AvË¡xKiY kw³‡Z iƒcvš—wiZ nq| cieZ©x‡Z AvZ¡xKiY 
kw³ CO2 †K weRvwiZ K‡i kK©iv RvZxq Lv`¨ ‰Zix K‡i Ges kK©iv Lv`¨ wewfbœ cÖKvi Lv`¨ I ivmvqwbK `ªe¨ 
Drcv`b K‡i| cÖwZwU cÖvYx I ci‡fvRx Dw™¢` cÖZ¨¶ I c‡iv¶fv‡e Zv‡`i Rxe‡b cÖ‡qvRbxq Lv`¨ I MvVwYK 
gvjvgvj Gi Rb¨ ¯^‡fvRx Dw™¢‡`i mv‡jvK ms‡k−lY cÖwµqvi Dci wbf©ikxj| G c„w_ex‡Z mv‡jvK ms‡k−lY cÖwµqv 
bv _vK‡j †Kvb Dw™¢` ev cÖvYxi Avwef©ve nZ bv, Avwef©ve n‡jI †eu‡P _vK‡Z cviZ bv| 

wb‡P mv‡jvK ms‡k−lY cÖwµqvi ¸i“Z¡ D‡j−L Kiv nÕj| 

1| ¯^‡fvRx Dw™¢‡`i Lv`¨ cÖ¯‘Z t G cÖwµqvq meyR Dw™¢` A‰Re CO2 †K weRvwiZ K‡i kK©iv RvZxq Lv`¨ cÖ¯‘Z 
K‡i hv Zv‡`i Rxeb avi‡Yi Pvwn`v †gUvq| 

2| ci‡fvRx Dw™¢‡`i Lv`¨ t ¯^‡fvRx Dw™¢` KZ©„K cÖ¯‘Z Lv`¨ cÖZ¨¶ I c‡iv¶fv‡e ci‡fvRx Dw™¢‡`i Lv`¨| 

3| cÖvYxK‚‡ji Lv`¨ t cÖvYxRM‡Zi me©cÖKvi cÖvYx Zv‡`i Lv‡`¨i Rb¨ m¤ú~b©fv‡e meyR Dw™¢‡`i Dci wbf©ikxj| G 
wbf©ikxjZv cÖZ¨¶, c‡iv¶ ev DfqB n‡Z cv‡i| 
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4| †mŠikw³‡K RxeRM‡Zi e¨envi †hvM¨ kw³‡Z iƒcvš—ixKiY t GKgvÎ mv‡jvK ms‡k−l‡Yi gva¨‡gB †mŠikw³ 
ivmvqwbK kw³‡Z iƒcvš—wiZ n‡q Lv‡`¨i g‡a¨ Ave× _v‡K| RxeRM‡Z e¨eüZ me kw³ lv‡`¨i gva¨‡g cvIqv 
hvq| Lv‡`¨i g‡a¨ wbnxZ kw³ m~‡h©i Av‡jvkw³ iƒcvš—wiZ ivmvqwbK kw³| 

5| cwi‡e‡ki fvimvg¨ i¶v t Dw™¢` I cÖvYxi k¦mb PjvKv‡j CO2 wbM©Z nq hvi cwigvY †e‡o †M‡j cÖvYx‡`i Rb¨ 
we‡kl ¶wZi KviY| mv‡jvK ms‡k−lY cÖwµqvq evZv‡mi CO2 Dw™¢` e¨envi K‡i Ges G cÖwµqvq DcRvZ `ªe¨ 
wnmv‡e O2 wbM©Z nq| G fv‡e cªK…wZ‡Z O2 I CO2 Gi fvimvg¨ eRvq _vK‡Z cv‡i| 

myZivs Dw™¢` Z_v ebivwRi e„¶ I Ab¨vb¨ Dw™¢`mg~n aŸsm Ki‡j c„w_ex‡Z CO2 Gi cwigvY †e‡o †h‡q mg¯— 
cÖvYxK‚‡ji RxebaviY KwVb n‡e| 

6| gvbe mf¨Zv t mv‡jvK ms‡k−lY bv n‡j gvbyl _vKZ bv| eZ©gvb gvbe mf¨Zvi Rb¨ cÖ‡qvRbxq wewfbœ cÖKvi 
`ªe¨ h_v †c‡Uªvj, †K‡ivwmb, Kqjv, KvMR, ivevi, wewfbœ ai‡bi †flR Jla, I wewfbœ cÖKvi gmj−v I myMÜx`ªe¨ 
meB cÖZ¨¶ ev c‡iv¶fv‡e mv‡jvK ms‡k−lY cÖwµqvi djvdj| 

myZivs mgMÖ RxeRM‡Zi cÖwZwU cÖvYx ev cÖwZwU Dw™¢` Zv‡`i Lv`¨, kw³ I RxebmËvi Rb¨ m¤ú~b©fv‡e mv‡jvK 
ms‡k−lY cÖwµqvi Dci cÖZ¨¶ ev c‡iv¶ fv‡e wbf©ikxj| myZivs mv‡jvK ms‡k−lY cÖwµqvi ¸i“Z¡ Acwimxg, I 
Zzjbvwenxb| 
 

mvims‡¶c 

♦ wewfbœ kvixie„Ëxq wµqv wewµqvi b¨vq mv‡jvK ms‡k−lY KZ¸wj cÖfve w`‡q cÖfvweZ nq| cÖfveK¸wj 
`yai‡bi, evwn¨K cÖfveK I Af¨š—ixY cÖfveK| 

♦ mv‡jvK ms‡k−l‡bi evwn¨K cÖfveK¸wj n‡jv- Av‡jv, Kve©b WvB-A·vBW, cvwb I ZvcgvÎv Ges Af¨š—ixY 
cÖfveK¸wj n‡jv- †K¬v‡ivwd‡ji cwigvY, cvZvi eqm, kK©ivi cwigvY, cvZvi MVb, K‡qKwU avZzi Dcw¯’wZ 
BZ¨vw`| 

♦ RxeRM‡Z msNwUZ wewfbœ ˆRe ivmvqwbK cÖwµqv¸wji g‡a¨ mv‡jvK ms‡k−lY cÖwµqv me©v‡c¶v ¸i“Z¡c~Y©| 

cv‡VvËi g~j¨vqb- 4 
mwVK DË‡ii cv‡k wUK wPý (√) w`b| 
1|  wb‡Pi †KvwbU mv‡jvK ms‡k−l‡Yi evwn¨K cÖfveK? 
 K. cvZvi eqm  L. cvZvi MVb 
 M. Av‡jv  N. kK©ivi cwigvY 

2|  wb‡Pi †KvwbU mv‡jvK ms‡k−l‡Yi Af¨š—ixY cÖfveK? 
 K. cvwb  L. Kve©b WvB-A·vBW 
 M. Av‡jv  N. †K¬v‡ivwd‡ji cwigvY 

3|  ebvÂj aŸsm n‡j wb‡Pi †KvbwU NU‡e? 
 K. mv‡jvK ms‡k−l‡Yi cwigvY n«vm cv‡e| 
 L. mv‡jvK ms‡k−l‡Yi cwigvY e„w× cv‡e| 
 M. cwi‡e‡k Kve©b WvB-A·vB‡Wi cwigvY e„w× cv‡e| 
 N. cwi‡e‡k Aw·‡R‡bi cwigvY e„w× cv‡e| 

4|  gvbyl Lv‡`¨i Rb¨ cÖZ¨¶ I c‡iv¶fv‡e Kv‡`i Dci wbf©ikxj? 
 K. Ab¨vb¨ cÖvYxi Dci  L. meyR Dw™¢‡`i Dci 
 M. ˆkev‡ji Dci  N. e¨vK‡Uwiqvi Dci 
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P‚ovš— g~j¨vqb 
msw¶ß I iPbvg~jK cÖkœvejx 
msw¶ß cÖkœvejx 
1. mv‡jvK ms‡k−lY A½ ej‡Z wK eyS? mv‡jvK ms‡k−lY A‡½i mwPÎ eY©bv w`b| 
2. Av‡jv wK? mv‡jvK ms‡k−lY cÖwµqvq Av‡jvi f‚wgKv Av‡jvPbv Ki“b| 
3. †K¬v‡ivwdj wcM‡g›U ej‡Z wK eyS? wcM‡g›U wm‡÷g m¤^‡Ü Av‡jvPbv Ki“b| 
4. d‡Uvdm‡dvivB‡jkb wK? Dw™¢` Rxe‡b G cÖwµqvi ¸i“Z¡ Av‡jvPbv Ki“b| 
5. C3 I C4 Dw™¢` ej‡Z wK ey‡Sb? 
6. mv‡jvK ms‡k−lY cÖwµqvq Aw·‡R‡bi Drm m¤^‡Ü Av‡jvPbv Ki“b| 
7. GKwU cix¶vi gva¨‡g mv‡jvK ms‡k−lY cÖwµqvq O2 wbM©Z nq Zv cÖgvY Ki“b| 
8. Dw™¢`Rxe‡b mv‡jvK ms‡k−lY cÖwµqvi ¸i“Z¡ Av‡jvPbv Ki“b| 

iPbvg~jK cÖkœvejx 
1. mv‡jvKms‡k−lY cÖwµqvi Av‡jvK wbf©i Aa¨v‡qi eY©bv w`b| D³ cÖwµqvq G Aa¨v‡qi ¸i“Z¡ wK? 
2. Av‡jvK wbi‡c¶ Aa¨vq ej‡Z wK eySvq? Kve©b weRviY-Gi K¨vjwfb Pµ eY©bv Ki“b| 
3. ms‡¶‡c mv‡jvK ms‡k−lY cÖwµqvwU eY©bv Ki“b| 

DËigvjv 
cv‡VvËi g~j¨vqb- 1  t  1| L  2| N  3| K  4| M 

cv‡VvËi g~j¨vqb- 2  t  1| L  2| K  3| N  

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

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


