
352

QB365 https://www.qb365.in/materials/



353

44.3 xspr;Nrh;f;if 
   tsh;rpij khw;wk; (Metabolism) 

  

Mw;wy; cUthf;Fjy;/Nrkpj;jy; Mw;wy; ntsptpLjy;

   

jhtuq;fs; jkf;F Ntz;ba czit jhNk jahhpj;Jf;nfhs;fpwJ. 

#hpa xspapd; cjtpAld; fhh;gd;-il-Mf;i]L kw;Wk; ePiug; gad;gLj;jp 

gRq;fzpfj;jpy; fhpkf;$l;L Nrh;kq;fis jahhpf;fpd;w epfo;r;rp 

xspr;Nrh;f;if vdg;gLk;. 

#hpaxsp 

 gr;irak;  

,J xU Mf;]p[Ndw;w xLf;f tpidahFk. ePuhdJ 

Mf;]p[Ndw;wkilfpwJ  MdJ xLf;fkilfpwJ. 

jhtuq;fs; #hpa Mw;wiy Ntjp Mw;wyhf khw;WfpwJ. 

xspr;Nrh;f;if tuyhW 

1. ];;Bgd; N`y;]; (1727): midj;J gRe;jhtuq;fSk; ,iyapd; %yNk
czitg; ngWfpd;wd vd fz;lwpe;jhh;. 

2. N[hrg; gPhp];l;yp (1733): gRe;jhtuq;fs; fhw;iw Rj;jg;gLj;Jfpd;wd vd
$wpdhh;. 

3. [hd; ,q;fd; `P]; (1779): jhtuq;fs; #hpa xspapd; Kd;dpiyapy;
kl;LNk fhw;iwr; Rj;jg;gLj;Jfpd;wd vd 
$wpdhh;. 

4. ytha;lh; (1783) :jhtuq;fs; gfypy; ntspNaw;Wk; fhw;wpy; Mf;]p[d;
cs;sJ vd $wpdhh;. 

5. nrdPgh; vd;gth; CO2 tpd; mlh;j;jp mjpfhpf;Fk; NghJ O2
ntspNaw;wj;jpd; NtfKk; mjpfhpg;gij epUgpj;jhh;.

Anabolism Catabolism

xspr;Nrh;f;if Rthrpj;jy;
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66. b rh]h; (1807) xspr;Nrh;f;if ePh; mtrpak; vd epUgpj;jhh;.
7. bAl;Nuh nrl; (1837) xspr;Nrh;f;if epfo;r;rpapy; FNshNuhgpy;ypd;

Kf;fpaj;Jtj;ij fz;lwpe;jhh;.

8. yPgpf; vd;gth; fhpkr;Nrh;kkhdJ CO2  kw;Wk; ePhpypUe;J
cUthf;fg;gLgit vd Fwpg;gpl;lhh;.

9. J.R Nkah; (1845) – jhtuq;fs; #hpa Mw;wiy Ntjp Mw;wyhf
khw;WfpwJ vd $wpdhh;.

10. J. rhf;]; (1887) gr;ira epwkpfs; gRq;fzpfq;fspy; cs;sJ vd;Wk;
xspr;Nrh;f;ifapd; tpistpy; fhh;Nghi`l;Nul; cUthfpwJ vd
fz;lwpe;jhh;.

11. gpshf;Nkd; (1905) fl;LgLj;Jk; fhuzp tpjpia ntspapl;lhh;
12. nkh;]d; kw;Wk; mh;dhy;l; vd;gth;fs; xspr;Nrh;f;ifapy; xsptpidfs;

kw;Wk; ,Us; tpidfs; epfo;tij epUgpj;jdh;.
13. thd;ePy; (1931) xspr;Nrh;f;iff;F #hpa xsp mtrpak; vd epUgp;j;jhh;.

gRe;jhtuq;fspy; ePuhdJ GNuhl;lhid toq;FfpwJ. ghf;Bhpaq;fspy; H2S
GNuhl;lhd; mspg;gitahf cs;sJ. xspr;Nrh;f;ifapd; NghJ

ntspNaWk; O2 ePhpypUe;J ntspNaWfpwJ vd;W fz;lwpe;jhh;

14. `py; (1930) – Mf;]p[d; fhh;gd; il Mf;i]L mw;w #oypy;

cUthfpwJ vd;W $wpdhh;.

  xsp 

4H2O gr;irak;  

  2H2O + O2 +
 + 2A +  2AH2

[A = i`l;u[d; Vw;gp]
15. mh;dhd; (1951) gRq;fzpfj;jpy; xspgh]; ghPfuzk; eilngWfpwJ vd

fz;lwpe;jhh;.
16. fhy;tpd; (1954) xspr;Nrh;f;ifapy; fhh;gd; nry;Yk; top Kiwia

fz;lwpe;J, 1960-y; Nehgy; ghpRk; ngw;whh;.
17. vkh;rd; - fpuhzhtpy; ,uz;L tpjkhd epwkpj;njhFg;Gfs; ,Ug;gij

fz;lwpe;jhh;.
18. N`l;r; kw;Wk; ];yhf; (1965) vd;gth;fs; rpy ntg;g kz;ly Gy;

tiffspy; C4 topj;jlj;ij tpthpj;jhh;fs;.

xspr;Nrh;f;if eilngWk; ,lk; 

xspr;Nrh;f;if eilngWk; Kf;fpa jhtu cWg;G ,iyfs; MFk;. tws; 
epyj;jhtuq;fspy; gRikahd jz;L xspr;Nrh;f;if gzpia Nkw;nfhs;fpwJ. 
Xspr;Nrh;f;if gRq;fzpfj;jpy; eilngWfpwJ.  

xU fdkpy;yp kPl;lh; ,iyg;gFjpapy; miukpy;ypaDf;F mjpfkhd 
gRq;fzpfq;fs; cs;sd. msT 4-6 ikf;uhd; ,ul;ilr;rt;tpdhy; 
#og;gl;Ls;sJ. cl;rt;tpd; cs;Ns cs;s gFjp ];l;Nuhkh vdg;gLk;. ,jpy; 
40 Kjy; 60 fpuhzf;fs; cs;sd. xt;nthU fpuhdhtpYk; 10 Kjy; 200 tiu 
cs;s jl;L tbt mikg;ghd ijyf;fha;Lfs; xd;wpd; kPJ xd;whf 
mLf;fg;gl;l ehzaq;fs; Nghy; cs;sd. xt;nthU gRq;fzpfj;jpYk; Gujk; 

(40 – 50%) fNuhl;bdha;L (1-2%), rhe;Njhgpy;, tl;l tbt DNA, RNA 
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itl;lkpd;fs; kw;Wk; ];lhh;r; cw;gj;jpf;F Njitahd nehjpfs; Mfpait 
cs;sd. 

xxspr;Nrh;f;iff;F Njitahd %yg;nghUl;fs; 

1. Co2 2. ePh; 3. #hpa xsp 4. epwkpfs;

1. Co2   tspkz;lyj;jpypUe;J vLj;Jf; nfhs;fpwJ. rpwpjsT Nth;fs;

%yk; kz;zpypUe;Jk;, ePh; tho;j;jhtuq;fs; ePhpypUe;J  
igfhh;gNdl;lhfTk; vLj;Jf;nfhs;fpwJ. 

2. eePh; ry;gh; ghf;Bhpaq;fisj; jtpu – cah; jhtuq;fs;  

i`l;u[id ( ) ePhpypUe;J ngWfpd;wd. tthd; ePy;   

vd;gthpd; $w;Wg;gb jhtuq;fspypUe;J ntspNaWk; O2 - 

MdJ ePhpd; %yk; fpilf;fpwJ vd;W $wpdhh;. 

3. ##hpa xsp  #hpadpypUe;J ngwg;gLk; kpd;fhe;j miyfspy;

fz;ZW xspahdJ 390 Kjy; 760 nm (3900 – 7600 ) 

tiuapyhd miyePsq;fspy; jhtuq;fs; xspiag;  

ngWfpwJ. 

fz;Zf;F Gyg;glhj Ez;zpa xspj;Jfs; NNghl;lhd;fs; vdg;gLk;. mjpy; 

cs;s Mw;wy; Fthz;lk; vdg;gLk;.  

jhtuq;fspd; Nky;gLk; 80 rjtPj xspapy; 10 rjtPjk; 

vjpnuhspf;fg;gl;Lk; 10 rjtPjk; CLUtpAk; nry;fpwJ. ,t;thW CLUtpr; 

nry;Yk; xsp miyapy; 1-4 rjtPjk; kl;LNk jhutq;fSf;F 

gad;gLfpwJ.  

Fthz;lk; nfhs;ifapd;gb #hpa xspahdJ epwkw;w Ez;zpa 

xspj;Jfs;fshf NNghl;lhd; vDk; tbtpy; jhtuq;fs; ngWfpwJ. 
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#hpa xspapd; epwkhiyapy; ePyk; kw;Wk; rptg;G epw xsp 

miyapy; jhd; xspr;Nrh;f;if eilngWfpwJ. ,jpy; ePy miy 

thpirapy; mjpf xspr;Nrh;f;if tPjKk; rptg;G xsp miythpirapy; 

FiwthfTk; eilngWfpwJ. gr;ir epw miythpirapy; xspr;Nrh;f;if 

eilngWtjpy;iy. 

xspr;Nrh;f;if epwkpfs; 

#hpa Mw;wiy Ntjp Mw;wyhf khw;Wtjpy; epwkpfSf;F ngUk; gq;Fs;sJ. 

Xspr;Nrh;f;if epwkpfs; gRq;fzpjj;jpd; ijyfha;by; cs;sJ. xt;nthU 

ijyf;fha;bYk; gy Fthz;lNrhk;fs; cs;sd. xt;nthU Fthz;lNrhkpYk; 

(xspj;njhFg;gpYk;) 230 Kjy; 400 tiu epwkp Kyf;$Wfs; fhzg;gLfpd;wd. 

  Xspr;Nrh;f;if epwkpfs; 

gr;irak; (FNshNuhgpy;)    ffNuhl;bdha;L iigNfhgypd;fs; 

1. ghf;Bhpak; FNshNuhgpy;

a, b 
2. FNshNuhgpak;    fNuhBd;  Nre;Njhgpy; 

FNshNuhgpy; (C40H56)     (C40H56o2) 
3. ghf;BhpNahtphpbd;

gr;irak;: -  FNshNuhgpy;  -  a   igNfhradpd;    igNfhvhpj;hpd;  

FNshNuhgpy;  -  b 1. Y}l;bd;;  my;NyhigNfhradpd; 

FNshNuhgpy;  -  c 2. epA+NahNre;jpd;

FNshNuhgpy;  -  d
FNshNuhgpy;  -  e

FNshNuhgpy; a (gr;irak; m) -- C55H72O5N4Mg – (Blue green)
FNshNuhgpy; b (gr;irak; M) -- C55H70O6N4Mg – (Yellow green)
FNshNuhgpy; - mikg;G: - 

FNshNuhgpy; Kyf;$W ,uz;L gFjpfisf; nfhz;lJ. jiyg;gFjp 

kw;Wk; thy;. jiyg;gFjpapy; Nghh;ighpd; ehd;F gh;Nuhy;  

tisaq;fshy; MdJ. nkf;dPrpak; ikaj;jpy;  

cs;sJ. thy;gFjpahdJ ePz;l rq;fypahd fhh;gd;  

mZf;fshy; MdJ ,J igl;Nlhy; vdg;gLk;.  

Xt;nthU gr;iraKk; xt;nthU     NNghh;ighpd; tisak; 

miyePsj;jpy; xspia <h;f;Fk;        ((jiy) 

fNuhlbdha;Lfs; - kQ;rs; kw;Wk; MuQ;r epwKila  

epwkpfshFk;.    iigl;lhy; 

igNfhgpypd;fs; - rptg;G kw;Wk; ePy epwq;fshFk;.   ((thy;gFjp) 
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epwkpfspd; nray;ghLfs; 

cl;fth; epwkhiy  (Absorption Spectrum) 
fPo;fz;l tiuglkhdJ gy;NtW nghUs;fspd; xsp cl;ftUk; msT kw;Wk; 

mjd; miyePsk; ,tw;wpw;F ,ilNaAs;s njhlh;gpid Fwpf;fpwJ. 

,t;tiuglkhdJ xsp cl;fth; epwkhiy khdpapdhy; (Spectrophotometer) 
gy;NtW miy ePsq;fSf;F mstplg;gl;Ls;sJ. 

,jpy; gr;irak; epwkpfs;> mjpf miyePsk; nfhz;l ePyk; kw;Wk; Cjh xspia 
mjpfkhf cl;ftUk; jd;ikapidf; nfhz;ljhf cs;sJ. epwkhiy khdpapd; gy;NtW 

miyePsq;fSf;F ,ilg;gl;l 400nm Kjy; 700nm miyePsq;fNs xspr;Nrh;f;ifapid 

J}z;Lk; miy ePsk; (PAR) vdg;gLk;.

Action spectrum (nray;epwkhiy): 

fPo;fz;l tiuglkhdJ xspapd; epwkhiyapd; gy;NtW miyePsq;fSf;F 
xspr;Nrh;f;ifapd; tPjj;ij (msit) Fwpg;gpLfpwJ. ,JNt xspr;Nrh;f;if nray; 
epwkhiy vdg;gLk;. 

,t;tiuglj;jpypUe;J xspr;Nrh;f;if tPjkhdJ ePyk; kw;Wk; Cjh miy 
ePsq;fSf;Fk; rptg;G kw;Wk; MuQ;R miy ePsj;jpw;Fk; mjpfkhf cs;sJ. ,r;nray; 
xspr;Nrh;f;ifapd; nray; epwkhiyapd; cl;fth; epwkhiyapd; KbTfSf;F 
xj;Js;sjhf mike;Js;sJ. NkYk; epwkhiyapd; eLj;ju miyePsj;jpw;Fk; 
xspr;Nrh;f;ifapd; msT NghJkhdjhf cs;sJ. 

vkh;rd; tpisT (EMERSON EFFECT AND RED DROP) 
xspr; Nrh;f;ifahdJ gLfpd;w xsp xw;iw miyePsk; kw;Wk; 680 nm I tpl 

mjpfkhf cs;s NghJ Fiwtij vkh;rd; fz;lwpe;jhh;. ,J vkh;rd; tpisT vdg;gLk;. 

t. vvz; cl;ffth; epwkhiy  nrray; epwkhiy 

1 

,J ntt;NtW miy 

ePsq;fSf;fhd xsp cl;RtUk; 

msitf; Fwpg;gjhFk; 

,J xspr;Nrh;f;ifapd; ntt;NtW miy 

ePsq;fSf;fhd mstpidf; 

Fwpg;gjhFk; 
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,JNt vkh;rdpd; rptg;G miyePsf; FiwT (Red Drop) vdTk $wyhk;. 

ntt;NtW miyePsq;fisf; nfhz;l (Fiwe;j kw;Wk; mjpf miyePsk;) 

xspf;fw;iwf;fis xNu Neuj;jpy; nrYj;Jk; NghJ xspr;Nrh;f;ifapd; msT kw;w 

miyePsq;fspd; xspr;Nrh;f;ifapd; tPjj;ij tpl mjpfkhf ,Ug;gij fz;lwpe;jhh;.. ,J 

vkh;rdpd; xspr;Nrh;f;ifapd; msT kw;w miyePsq;fspd; xspr;Nrh;f;ifapd; mjpfhpg;G 

tpisT vdg;gLk;. (EMERSON ENHANCEMENT EFFECT) ,J xspr;Nrh;f;ifapd; NghJ 
O2 ntspapLk; jhtuq;fSf;F nghUe;Jk;. 

xxspr;Nrh;f;ifapd; tPjk;: 
Fthz;lk;: xspahdJ Fthz;lk; nfhs;ifapd;gb Ez;zpa Mw;wy; ngl;lfq;fisf; 

(Quantum) nfhz;lJ. Fthz;lk; nfhs;ifapd;gb gLfpd;w xspapd; Mw;wyhdJ xspapd; 
mjph;ntz;zpw;F Neh;j;jfty; ,Uf;Fk;. 

Xspr;Nrh;f;ifapd; tPjk; (msT) gLfpd;w xspapd; Mw;wy; ngl;lfq;fSf;F 

cw;gj;jp nra;ag;gLk; O2 %yf;$Wfspd; msthy; mstplg;gLfpwJ. 

Fthz;lk; Njit (Quantum requirement) 
xU O2 %yf;$W cUthf;f Njitg;gLk; xsp Ez;zpkq;fs; (Quantum) 

Fthz;lk; Njit vdg;gLk;.  

,jd; kjpg;G = 8 (1  O2 8q) 
Fthz;lk; cw;gj;jp (Quantum yield) 

cUthfg;gLk; O2 %yf;$WfSf;Fk; mjw;F Njitahd xsp Ez;zpkq;fSf;Fk; 

(Quantum) ,ilg;gl;l jfT – Fthz;lk; cw;gj;jp vdyhk;. 

= 12.5 
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xspr;Nrh;f;ifapy; xsp tpid kw;Wk; ,Us; tpidfs; vd ,uz;L epfo;Tfs; cs;sd. 

xxsptpid ,Us;tpid 
1. #hpa xspiar; rhh;e;jJ 1. #hpa xsp Njitapy;iy

2. epwkpj; njhFg;G I kw;Wk; II gq;Nfw;fpwJ. 2. epwkpj; njhFg;G gq;Nfw;gjpy;iy
3. gRq;fzpfj;jpy; fpuhzhtpy; eilngWfpwJ 3. gRq;fzpfj;jpy; ];l;Nuhkhtpy;

eilngWfpwJ.
4. #hpa xsp epwkpfs; ePH; Mfpatw;iwg; 4. Xsptpidapy; cw;gj;jp

gad;gLj;jp ATP, NADPH2 Mfpatw;iw nra;ag;gl;l ATP, NADPH2
cUthf;Fk; tpidfs;  Mfpatw;iwg; gad;gLj;jp CO2 I 

  fhh;Nghi`l;Nul;lhf xLf;Fk; 
  tpidfs; 

xspr;Nrh;f;ifapd; NghJ xsp cl;ftUjy; kw;Wk; Mw;wy; flj;jg;gLjy; 

xspr;Nrh;f;ifapd; NghJ cl;ftug;gLk; xspapid epwpkpj;njhFg;Gfs; 
gr;iraj;jpw;F xj;jjph;T %yk; flj;Jfpd;wd. 

Muk;gepiyapy;; gr;ira %yf;$W Njha;T epiyapy; (Ground State) ,Uf;Fk;. xspia 
cl;fth;e;jgpd; %yf;$wpd; vyf;l;uhd;fs; cah; Mw;wy; fpsh;r;rp epiyf;F 

(Extruded state) ( tpdhbf;Fs;) vLj;Jr; nry;yg;gLfpd;wJ. 

 ,e;j vyf;l;uhd;fs; fpsh;r;rp epiyapypUe;J Njha;T epiyf;F jpUk;Gk;NghJ 
Mw;wiy ntspg;gLj;Jk;. ,JNt xsph;jy; vdg;gLk;. Mdhy; xspr;Nrh;f;ifapd; NghJ 
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fpsh;r;rp epiyapy; cs;s vyf;l;uhd; xsp cl;fth;jypd; fhuzkhf mjd; jw;Row;rp vjph; 
epiyia milAk;.  

 vdNt vyf;l;uhd; cldbahf Njha;T epiyf;F tuhky; ,ilepiyapy; ,Uf;Fk;. 

,JNt vyf;l;uhd;fspd; ,ilepiy vdg;gLk;. (,jpy; ,jd; Mal;fhyk; 10-3 tpdhbfs;). 
,e;j vyf;l;uhd;fspd; mjpf ,il epiyf;fhyk; xspNtjptpidf;F gad;gLfpwJ. 

epwkpj; njhFg;G: (xspj;njhFg;G) 
jhtuq;fspy; ,uz;L tpjkhd epwkpj;njhFg;Gfs; cs;sd. epwkpj; njhFg;G I

(PS I) – 680 nm f;F Nky; cs;s xsp miyfis <h;f;fpwJ. epwkpj;njhFg;G II 
(PS II) – 700 nm f;F Fiwthd xsp miyfis <h;f;fpwJ. 

S. No PS I PS II 
1. Xsp <h;g;G ikak; P700. Xsp <h;g;G ikak; P680. 

2. 

Kjd;ik epwkpahd gr;irak; -a- 
mjpfkhfTk; kw;w epwkpfs; 

gr;irak; -b- fNuhl;bdha;Lfs; 
FiwthfTk; cs;sJ. 

Jiz epwkpfshd gr;irak; -b- 
fNuhl;bdha;Lfs; mjpfkhfTk; 

Kjd;ik epwkpahd gr;irak; -a- 
FiwthfTk; cs;sJ. 

3. 
ePH; xspgpsj;jy; eilngWtjpy;iy 

O2 ntspNaWtjpy;iy 

ePH; xspgpsj;jy; eilngWfpwJ. 

O2 ntspNaWfpwJ. 

4. 
RoYk; kw;Wk; Royh xspah]; 
ghPfuzk; epfo;r;rpapy; gq;F 
nfhs;fpwJ 

Royh gh];ghPfuz epfo;r;rpapy; gq;F 
nfhs;fpwJ 

vyf;l;uhd; flj;Jk; mikg;G: - 
xsptpidapd; midj;J epfo;r;rpfSk; ,uz;L tpjkhd vyf;l;uhd; 

flj;Jk; mikg;gpy; eilngWfpWJ.  

vyf;l;uhd; flj;Jk; mikg;G (PSII) xspaPh;g;G ikak; – p680 
gpsh];Nlh FapNdhd;> irl;NlhFNuhk; b6 irl;NlhFNuhk; f, gpsh];Nlhradpd;.
(PSI) xspaPh;g;G ikak; p700 /ngh;hplhf;]pd; xLf;f jsg;nghUs;> ngh;hplhf;]pd;> 

NADP xLf;fjsg;nghUs;. 
I. ePh; xspgpsj;jy;

PSII – Mf;]pNdw;w epiyapy; #hpa xspapd; Kd;dpiyapy; 
gr;iraj;jpy; ePuhdJ GNuhl;NlhdhfTk;> vyf;l;uhdhfTk; Mf;]pdhfTk; 
gpsf;fg;gLfpwJ. ,jw;F khq;fdP];> fhy;rpak;> kw;Wk; FNshiuL madpfs; 
Njitg;gLfpwJ. 

,jpypUe;J ntspNwWk; vyf;l;uhd;fis PSII xspj;njhFg;Ng ngw;Wf; 
nfhsfpwJ. GNuhll;hd;fs NADP I NADPH2 thf xLf;fg; gad;gLfpwJ. 

2H2O   4H+ + O2 + 4e- 

II. xsp gh];ghPfuzk;

xsptpidapd; NghJ mjpf Mw;wiy cila ATP 
cz;lhf;fg;gLfpwJ. ,jw;F xsp gh];ghPfuzk; vd;W nghu;. 
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   ADP + ip ATP 

,J ,uz;L topfspy; eilngWfpwJ. 
1. Royh xspgh];ghPfuzk;
2. Row;rp xspgh];ghPfuzk;

III. Royh xsp gh];ghPfuzk;:

PS I – d; %yf;$Wfs; xspahy; fpsh;r;rpailAk; NghJ mjpypUe;J
vyf;luhd;fs; Mw;wYld; ntspNaWfpd;wd.

,jpypYs;s Mw;wyhdJ NADP I NADPH2 Mf xLf;fkilar; nra;fpwJ.

,q;F PS I-y; Vw;gLk; vyf;l;uhd; fhypaplj;ij PSII tpypUe;J gpsh];Nlhradpd;
topahf tUk; vyf;l;uhd; epug;GfpwJ.

PS II – xspapd; Nghl;lhd;fis cl;ftUk; NghJ mJ fpsh;r;rpaile;J

mjpypUe;J vyf;l;uhd;fs; ntspNawp gpsh];NlhFapNdhd;> irl;NlhFNuhk; b6,
irl;NlhFNuhk; f kw;Wk; gpsh];Nlhradpd; topahf flj;jg;gLfpd;wJ.

,e;epfo;r;rpapd; NghJ ADP Ald; xU gh];Ngl; Nrh;e;J ATP –
cUthfpwJ. ,q;F Vw;gLk; vyf;l;uhd; ,og;ig ePh; xsp gpsj;jy; %yk; rhp
nra;J nfhs;fpwJ.

IV. Row;rp gh];ghPfuzk;:

(i) PS I kl;Lk; nray;gLk; NghJ (ii) ePh; xspgpsg;G epfohj NghJ
(iii) mjpf msT ATP Njitg;gLk; NghJ. (iv) NADP xLf;fj;jpw;F fpilf;fhj NghJ

PSI – xspahy; fpsh;r;rp milAk; NghJ mjpypUe;J vyf;l;uhd;fs;
ntspNWfpd;wd. ,e;j vyf;l;uhd;fs; ngulhf;]pd; xLf;fjsg;nghUs; topahf

/ngulhf;]pd; milfpd;wd. NADP xLf;fj;jpw;F ,y;yhjNghJ ,it

ngulhf;]pdpypUe;J irl;NlhFNuhk; b irl;NlhFNuhk; f kw;Wk; gpsh];Nlhradpd;

topahf kPz;L;k; PSI – I te;J NrUfpd;wd. ,e;epfo;r;rpapy; APT - ,uz;L
,lq;fspy; cUthfpwJ.
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S.No RRow;rp gh];ghPfuzk; Royh gh];ghPfuzk; 

1  
,r;Row;rp rpy xspr;Nrh;f;if nra;Ak; 
ghf;Bhpaq;fspy; eilngWfpwJ. 

,r;Row;rp cah;jhtuq;fs; kw;Wk; ePyg; 
gRk; ghrpfspYk; eilngWfpwJ. 

2  
fhw;wpy;yh #oy; kw;Wk; Fiwe;j C02> 
Fiwe;j xsp cs;s; #oypy; 
eilngWk; 

fhw;Ws;s #oy;> kpjkhd C02 msT> 
kpjkhd xsp msTs;s #oypy; 
eilngWk;. 

3  ,jpy; PS I kl;Lk; gq;Nfw;fpwJ. ,jpy; PS I, PS II gq;Nfw;fpd;wd. 

4  

gr;ira %yf;$wpypUe;J 
ntspNaw;wg;gLk; vyf;l;uhd;fs; 
Row;rpaile;J kPz;Lk; Gwg;gl;l 
,lj;Jf;Nf te;J Nrh;fpd;wd. 

vyf;l;uhd;fs; Row;rpaile;J 
jpUk;Gtjpy;iy kw;Wk; vyf;l;uhd;fspd; 
,og;G ePhpd; xspg;gpsj;jyhy; 
<Lnra;ag;gLfpwJ. 

5  
,jpy; ePh; xspg;gpsj;jy; 
ntspNaw;wk; eilngWtjpy;iy 

,jpy; ePh; xspg;gpsj;jy; ntspNaw;wk; 
eilngWfpd;wd. 

6  
Xspgh];ghpfuzk; ,uz;L ,lq;fspy; 
eilngWfpd;wd. 

Xspgh];ghpfuzk; xU ,lj;jpy; kl;Lk; 
eilngWfpd;wJ. 

7  ,q;F  xLf;fk; miltjpy;iy. 
,q;F  - ahdJ xLf;fk; 

mile;J  - thf khWfpwJ. 

Ntjpr; rt;t+Lguty; Nfhl;ghL (Chemiosmotic hypothesis) 
Ntjpr; rt;t+LguTjy; Nfhl;ghl;bd;gb kkpl;nry; ATP-apd; cw;gj;jpf;Fk; ijyf;fha;bd; 

Ez;zpa rt;Tfspd; ,ilNaAs;s GNuhl;lhd;fs; khWghl;bw;Fk; ,ilNa cs;s njhlh;ig 

tpsf;fpdhh;. 

vyf;l;uhd;fs; xsptpidapd; fhuzkhf Xhplj;jpypUe;J kw;Nwhh; ,lj;jpw;F 

,lk;ngaUk; NghJ ijyf;fha;L rt;tpd; cs;Ns Neh;kpd; madpfspd; (GNuhl;lhd;fs;) 

vz;zpf;if mjpfkhfpwJ. ,J ePh; xspgpsj;jy; epfo;r;rpapd; %yKk; ijyf;fha;L rt;tpd; 

cs;Ns cs;s GNuhl;lhd;fspd; vz;zpf;if mjpfkhfpwJ. 

Kjd;ik vyf;l;uhd; Vw;gp ijyf;fha;L rt;tpd; ntspg;Gwj;Nj cs;sjhy; ,t;tpid 

%yk; vyf;l;uhd;fs; flj;jg;gl;L GNuhl;lhd; Vw;gpf;F khw;WfpwJ. ,jd; fhuzkhf 

rt;Tfspd; cl;Gwk; njhlh;e;J GNuhl;lhd; ( ). madpfspd; vz;zpf;if mjpfhpf;fpwJ. 

,e;j GNuhl;lhd;fs; ijyf;fha;L rt;tpd; cl;Gwk; cs;s ,ilntspf;F flj;jg;gLfpwJ. 

NADP hplf;Nl]; vd;w nehjp ijyf;fha;L rt;tpw;F ntspg;Gwk; mike;Js;sjhy; 

,J vyf;l;uhd;fis cl;fth;e;J nfhz;L GNuhl;lhd;fis PS II tpypUe;J ngw;Wf;nfhz;L 

I NADPH khw;WfpwJ. MfNt gRq;fzpfj;jpd; ];l;Nuhkhtpy; cs;s GNuhl;lhd;fspd; 

vz;zpf;if FiwfpwJ. 

,e;j %d;W epfo;r;rpfspYk; GNuhl;lhd; nrwpT ijyf;fha;bd; cs;Ns mjpfhpf;Fk;. 

,jdhy; ijyf;fha;L rt;tpd; cs;Ns  - d; kjpg;G FiwfpwJ. ,jd; fhuzkhf 

GNuhl;lhd; nrwpT khw;wk; fhuzkhf Mw;wyhdJ ntspg;gLfpwJ. 

GNuhl;lhd;fs; - ijyf;fha;L rt;tpy; cs;s ATP Na]pd;  - Jfspd; topahf 

];l;Nuhkhtpw;F nry;Yk;nghOJ GNuhl;lhd;fspd; nrwpT gpsTgLfpwJ. ATP Na]; nehjpapy; 

,uz;L gFjpfs; cs;sd.  kw;Wk;  - Jfs;fs;.  Jfs; topahf GNuhl;lhd;fis 

CLUtpr; nry;y mDkjpf;Fk;. ,e;j  - nrwpT khw;wj;jhy; Vw;gLk; NtWghl;bdhy; 

fpilf;Fk; Mw;wiyf; nfhz;L ATP cUthfpwJ. 

MfNt ATP cUthf;fpj;jpw;F ijyf;fha;L rt;T, GNuhl;lhd; gk;g;, GNuhl;lhd; 

nrwpT khw;wk;  kw;Wk;  - Jfs; kw;Wk; ATP Na]; nehjp Mfpait Njitg;gLfpwJ. 
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H+ H+ H+

H+

epwkpj;
njhFg;G

PS I

epwkpj;
njhFg;G

PS II

epwkpj;
njhFg;G

PS II

epwkpj;
njhFg;G

PS I

irl;NlhFNuhk;

b & f
irl;NlhFNuhk;

b & f

NADP+

NADPH2

NADP+

H+

ATP
Synthase

ATP
Synthase

ATP
Synthase

F1

F0

ATPADP

ijyf;fha;L 
rt;T

ijyf;fha;L 
rt;T

ijyf;fha;L 
rt;T

,ilntsp,ilntsp,ilntsp

];l;NuhNkh];l;NuhNkh];l;NuhNkh

,,Us; tpidfs; (  fixation) 
fhh;gd; epiyg;gLj;Jjy;: 
 xsptpidapdhy; cz;lhd ATP kw;Wk;  Mfpatw;wpd; cjtpahy;  

MdJ fhh;Nghi`l;Nul;lhf xLf;f miljy;. ,t;tpidia Kjd;Kjypy;; gpshf;Nkd; 
vd;gth; fz;lwpe;jhh;. 

fhh;gd; epiyepWj;jg;gLjy; ,uz;Ltopfspy; eilngWfpwJ. 

1. fhy;tpd; Row;rp  2) N`l;r; kw;Wk; ];yhf; Row;rp 

fhy;tpd; Row;rp 
fhy;tpd; Row;rp 3 epiyfspy; eilngWfpwJ. 

1. fhh;ghf;]pNyd;  epiyepWj;jg;gLjy;

2. xLf;f epiy

3. RUPB kPz;Lk; cUthjy;

1. fhh;ghf;]pNyd;

 epiyepWj;Jk; epfo;tpy; mij hpGNyh]; 1.5-gp]; gh];Ngl; (RUBP) vd;w 5
fhh;gd; nfhz;l Nrh;kk;  Vw;Wf; nfhz;L ,uz;L %d;W fhh;gd;fs; nfhz;l 

gh];Nghfpsprhpf; mkpykhf (3, PGA) gpsTfpwJ. ,t;tpidia (RUBISCO) – RuBP 
fhh;ghf;]pNy]; vd;w nehjp Cf;Ftpf;fpwJ. 

 2 %yf;$W PGA 

2. xLf;f epiy:

,uz;L 3, PGA %yf;$WfSk; ,uz;Lgbfspy; NkYk; xLf;fg;gl;L fpspruhy;
bi`L-3-gh];Ngl;lhf khWfpd;wd. 

   2%yf;$W  2-%yf;$W 3-gp];gh];Ngh fpsprhpf; mkpyk; 

2%yf;$W 1, 3 gp];gh];Ngh fpsprhpf; mkpyk;   2%yf;$W G-3-P 

fhh;ghf;]pNy

ifNdh]; 

bi`l;u[Nd]; 
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RuPB  kPz;Lk; cUthFjy; 

fpsprhy;bi`L 3-gh];Ngl; %yf;$Wfs; njhlh;tpidfs; %yk; gh];Ngl;Lld; $ba 4C,
6C kw;Wk; 7C ,ilepiy $l;L Nrh;kq;fs; Njhw;Wtpj;J ,Wjpapy;  - it Vw;Fk; 

%yf;$whd RUBP – ahf khw;wg;gLfpd;wd. 

fhy;tpd; Row;rpapy; xt;nthU  %yf;$Wk; epiyepWj;j 3 ATP %yf;$WfSk; 

2 k; Njitg;gLfpwJ. xU FSf;Nfh]; %yf;$W cUthf my;yJ 6  
epiyepWj;j 6 Rw;W Row;rp Njitg;gLfpwJ. 

cs;Ns  ntspNa  

FSf;Nfh]; %yf;$W 

18 ATP 18 ADP 
12 NADP

hpGNyh]; 1 5
gp];gh];Ngl;

,

RUBP kPz;Lk; 
cUthFjy;

G - 3 - P
l;iuNah]; 
gh];Ngl;

xLf;ftpid

3 gh];Ngh
fpsprhpf; mkpyk;

fhh;ghf;]pNyrd;

Co2

ATP +
NADPH2

ATP + 
NADP+

ATP

ADP

];lhh;r;

C4  - topj;jlk; - N`l;r;-];yhf; - topj;jlk;
(,uz;L fhh;ghf;]pspf; mkpy Row;rp)

C4  - jhtuq;fs; fUk;G> Nrhsk;> kf;fhNrhsk;> irg;u];> lh[pl;lhhpah> mkuhe;j];: 

,e;j jhtuq;fs; ffpuhd;]; - ccs;sikg;gpaiyg; ngw;Ws;sJ. ,j;jhthuq;fspd; 
,iyapilj;jpRtpy; cs;s gRq;fzpq;fspy; fpuhzf;fisf; nfhz;Lk; fw;iw 
ciwapy; cs;s gRq;fzpfq;fspy; fpuhzf;fs; mw;Wk; cs;sJ. ,j;jhtuq;fs; 
,Utbt gRq;fzpfq;fisf; nfhz;Ls;sd.  

 Kjy; fhh;gd; Nrfhpg;G ,iyapilj;jpRtpy; eilngWfpwJ. gh];Ngh<dhy; 

igUtpf; mkpyk; vd;w 3C Nrh;kk; CO2 %yf;$W ,ize;J PEP fhh;ghf;]pNy]; vd;w 

nehjpAld; Mf;]Nyh mrpl;bf; mkpyk; vd;w 4C – Nrh;kkhf cUthfpwJ. 

,e;j 4C fhh;gd; $l;Lg;nghUs; khypf; mkpyk; my;yJ M];;ghh;bf; mkpykhf 
khWfpwJ. khypf; mkpyk; fw;iw ciwf;F nry;fpwJ. fw;iw ciwapy; khypf; 

mkpyj;jpypUe;J xU Co2 ntspNaWtjhy; igUtpf; mkpykhf khwp kPz;Lk; 

,iyapilj; jpRtpDs; nry;fpwJ. igUtpf; mkpyk; ATP-ld; ,ize;J kPz;Lk; 
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gh];Ngh<dhy; igUNtl; vd khWfpwJ. ntspNawpa CO2 fw;iw ciwapy; RUBP - 
Ald; ,ize;j fhy;tpd; Row;rpapy; gq;F nfhs;fpwJ. 

fw;iw ciwapy; RUBP – fhh;ghf;]pNy]; vd;w nehjp mjpfstpy; cs;sJ. 

C4  - jhtuq;fspy; xspr;Nrh;f;if tPjk; C3  -jhtuq;fistpl mjpfk; fhuzk; 

C4 - jhtuq;fspy; xspr;Rthrk; eilngWtjpy;iy. 

C4   - kw;Wk; C3  - xspr;Nrh;f;if topj; jlq;fSf;fpilNa cs;s NtWghLfs:; 

t.vz; C3  –  ttopj;jlk; C4  – ttopj;jlk; 

1. 
xspr;Nrh;f;if ,iyapilj;jpR nry;fspy; 
eilngWfpwJ. 

xspr;Nrh;f;if ,iyapilj;jpR kw;Wk; 
fw;iw ciw nry;fspy; 
eilngWfpwJ. 

2. 
,q;F CO2 – %yf;$W Vw;gpahf RuBP
cs;sJ. 

gh];Ngh<dhy; itUtpf; mkpyk; CO2 

%yf;$Wfis Vw;fpwJ. 

3. 
,q;F Kjypy; cUthFk; epiyahd 

nghUs; 3C –fisf; nfhz;l 3,PGAMFk;. 

,q;F Kjypy; cUthFk; epiyahd 

nghUs; 4 C – fisf; nfhz;l 
Mf;rNyh mrpl;bf; mkpyk 

MFk;.(OAA) 

4. 

xspr;Rthrj;jpd; msT ,q;F mjpfkhf 

,Ug;gjhy;> epiy epWj;jg; gl;l CO2 

%yf;$Wfspy; ,og;G Vw;gLfpwJ. ,J CO2 

epiyepWj;jypd; tPjj;ij Fiwf;fpwJ. 

xspr;Rthrj;jpd; msT kpff;FwiT 
Vwj;jho ,y;iy vdyhk;. vdNt 

,q;F CO2 epiyepWj;jypd; tPjk; 
mjpfhpf;fpwJ. 

5. 
cfe;j ntg;gepiy 20°C– ypUe;J 25°C 
tiu. 

cfe;j ntg;gepiy 30°C– ypUe;J 
45°C– tiu. 
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ffpuhRNyrd; mkpy tsh;rpij khw;wk; (CAM –Row;rp): 

CAM – Row;rpahdJ rijg;gw;Ws;s tws; epyj;jhtuq;fisf; nfhz;l fpuhRNyrp> 

ANghh;gpNah]p kw;Wk; Nff;Nl]p Nghd;w FLk;gq;fspy; eilngWfpwJ. 

,j;jhtuq;fspy; ,iyj;Jisfs;  gfypy; %bAk; ,utpy; jpwe;Jk; ,Uf;Fk;. ,J 

ePuhtpg;Nghf;fpd; mstpid Fiwf;Fk; Vw;ghlhFk;. 

,j;jhtuq;fspy; ,utpy; CO2 – I PEP – fhh;ghf;]pNy]; nehjpapd; cjtpAld; 

khypf; mkpyj;jpy; Nrkpf;fpwJ. ,e;j khypf; mkpykhdJ gfypy; fhy;tpd; Row;rpf;F 

gad;gLj;jpf; nfhs;fpwJ. ,j;jhtuq;fs; Rthrpj;jypd; NghJ ntspNaWk; CO2 – k; 

xspr;Nrh;f;iff;F gad;gLj;jpf; nfhs;fpwJ. 

khypf; mkpykhdJ ,utpy; thf;Nahy;fs; %yk; Nrkpj;J itj;Jf; nfhs;fpwJ. 

,e;epfo;r;rp Kjd; Kjypy; gpiuNahgpy;yk; jhtuq;fspy; fz;lwpag;gl;lJ. 

,utpy; khypf; mkpyk; cUthFk; epfo;r;rp Phase – I (Acidification) gfypy; 
xspr;Nrh;f;iff;F CO2  ntspNaWk; epfo;r;rp Phase – II (Deacidification). 

Xspr;Rthrk; (Photorespiration) C2 Row;rp 

Xsp ,Uf;Fk;NghJ xspr;Nrh;f;if nra;Ak; jpRf;fspy; tof;fj;ij tpl mjpfkhf 

eilngWfpd;w Rthrk; xspr;Rthrk; ,e;epfo;r;papd; NghJ mjpf msT  
ntspNaw;wwg;gLfpwJ. 

xspr;Rthrk; %d;W nry; Ez;ZWg;Gfspy; eilngWfpwJ. gRq;fzpfk; 
nguhf;]pNrhk; kw;Wk; ikl;Nlhfhz;l;hpahf;fs;. 

6. 
fpuhd;]; cs;sikg;G ,y;iy  
(,Utbt gRq;fzpfk; ,y;iy) 

fpuhd;]; cs;sikg;G cz;L 
(,Utbt gRq;fzpfk; cz;L) 

7. xspr;Nrh;f;ifapd; tPjk; FiwT xspr;Nrh;f;ifapd; tpjk; mjpfk; 

8. 
C3 – jhtuq;fSf;F v.fh. ney;> NfhJik 
kw;Wk; cUis> gPd;]; 

C3 – jhtuq;fSf;F v.fh. fUk;G> 
kf;fhr;Nrhsk;> l;hpGy];> kw;Wk; 
mkuhe;j];. 
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RuBisCO vd;w nehjpjhd; jhtuq;fspNyNa mjpf msT fhzg;gLk; nehjpahFk;. 

,J  ,uz;ilANk Vw;Wf;nfhs;Sk;. ,J  I tpl  it mjpf mstpy; 

Vw;Wf;nfhs;Sk;. xspr;Rthrj;jpd; NghJ ATP my;yJ  cUthtjp;y;iy. NkYk; 
jhtuq;fSf;F ,e;epfo;r;rp xU Njitaw;wjhfNt fUjg;gLfpwJ. 

 mjpf xsp, Fiwthd  Mfpa #o;epiyfspy; xspr;Rthrk; jhtuq;fis xsp 

Mf;]p[Ndw;w rpijtpypUe;J ghJfhf;fpwJ.  msT mjpfhpf;Fk;NghJ 

xspr;Rthrj;jpd; tPjk; mjpfhpf;Fk;  msT mjpfhpf;Fk; NghJ xspr;Rthrjj;pd; tPjk; 

Fiwe;J xspr;Nrh;f;ifapd; tPjk; mjpfhpf;fpwJ. 

 jhtuq;fspy; xspr;Rthrk; eilngWtjpy;iy.RUBP Mf;]p[Ndw;wk; miltjhy; 

gh];Ngh fpisf;fhypf; mkpyk; vd;w 2C Nrh;kKk; gh];Nghfpsprhpf; mkpyk; (PGA) vd;w 
3C Nrh;kKk; cz;lhfpd;wd. ,tw;wpy; PGA fhy;tpd; Row;rpapy; gad;gLj;jg;gLfpwJ. 

v.fh.: ney;, gPd;];, NfhJik, ghh;yP.

Xspr;Rthrj;jpw;Fk; ,Us; Rthrj;jpw;Fk; cs;s NtWghLfs; 

tt.vz; xxspr;Rthrk; ,Us;Rthrk; 

1 
,J xspr;Nrh;f;if nry;fspy; 

kl;LNk eilngWfpwJ 

,J midj;J capUs;s 

nry;fspYk; eilngWfpwJ. 

2 
mJ xsp ,Uf;Fk;NghJ kl;LNk 

eilngWk; 

,J xsp kw;Wk; xsp ,y;yhj 

#oypy; eilngWk; 

3 

,J gRq;fzpfk; nguhf;]pNrhk; 

ikl;Nlhfhz;l;hpahf;fspy; 

eilngWk; 

,J ikl;Nlhfhz;l;hpahtpy; 

eilngWfpwJ 

 rkepiyg;Gs;sp: - 

Xspr;Nrh;f;if epfo;r;rpapd; NghJ fhh;gd;-il-Mf;i]L vLj;Jf; nfhs;sg;gLfpwJ. 

Mf;]p[d; ntspNaWfpwJ. Rthrpj;jypd; NghJ  vLj;Jf; nfhs;sg;gl;L  

ntspNaWfpwJ. 
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kpjkhd #hpa xspapy; -d; nrwpthdJ xspr;Nrh;f;ifapd; tPjj;jpw;Fk; 

Rthrpj;jypd; tPjj;jpw;Fk; rkkhf ,Uf;Fk;. ,J   rkepiyg; Gs;sp vdg;gLk;. 

 rkepiyg;Gs;spahdJ  jhtuq;fspy; kpf kpf FiwT. (i.e 0 to 5 ppm) Mdhy; 

 jhtuq;fspy; mjpfk;.  (i.e 25 to 100 ppm). 

Xspr;Nrh;fifia ghjpf;Fk; fhuzpfs;: 

gpshf;Nkdpd; fl;Lg;gLj;Jk; fhuzptpjp(1905) 

,t;tpjpapd; gb vf;fhuzp kpfTk; Njitf;F Fiwthd fl;Lg;gLj;jg;gl;l epiyapy; 

cs;sNjh mf;fhuzpjhd; xspr;Nrh;f;ifapd; tPjj;ij fl;Lg;gLj;Jk; fhuzpahFk;. 

1.  - mjpf mstpy; fpilj;J Nkf%l;lj;jpd; fhuzkhf xsp kpfTk; Fiwthf

,Ue;jhy; - #hpaxspjhd; fl;Lg;gLj;Jk; fhuzp.

2. NghJkhd #hpa xsp, ePH ,uz;Lk; fpilj;J  msT Fiwthf ,Ue;jhy;,
 jhd; fl;Lg;gLj;Jk; fhuzp.

ntspf;fhuzpfs;: 

1. #hpaxsp : xspapd; juk;, xspapd; nrwpT, Neuk; %d;Wk; xspr;Nrh;f;ifia

ghjpf;fpd;wJ. Xspapd; ;nrwpT mjpfhpf;Fk; NghJ xspr;Nrh;f;ifapd; 

tPjk; mjpfhpf;Fk;. Mdhy; jPtpukhd xspapy; gr;iraq;fs;   

rpijtjpdhy;  xspr;Nrh;f;ifapd; tPjk; FiwAk;. 

2. ntg;gepiy : xspr;Nrh;f;if Njitahd ntg;gepiy  tiu. nehjpfspd;

cjtpahy; eilngWk; ,Us; tpidfs; mjpf ntg;gepiyapy;  

ghjpg;Gs;shfpd;wd. Fiwe;j ntg;gepiyAk; nehjpfis nraypof;f 

itf;Fk;. 

3.  :  - tpd; nrwpT mjpfhpf;Fk;NghJ xspr;Nrh;f;ifapd; tPjk; 

mjpfhpf;fpwJ. 550 ppm f;Fk; mjpfkhf  - tpd; nrwpT 

mjpfkhFk;  NghJ  xspr;Nrh;f;if jilg;gLfpwJ. 

4. : mjpfg;gbahd  msT xspr;Nrh;f;ifia ghjpf;Fk;. ,jw;F 

thh;gh;f; tpisT vd;W ngah;. 

5. ePH; : epyj;jpy; fpilf;Fk; ePHpd; msT xspr;Nrh;f;ifia ghjpf;Fk; Kf;fpa 
fhuzpahFk;. ePhpd; msT FiwAk; NghJ xspr;Nrh;f;ifapd; tPjk; 
tPo;r;rpailfpwJ. 

6. khRf;fs; / jLg;ghd;fs; :
Gifapy; cs;s iel;u]; Mf;i]L kw;Wk; i`l;Nuh fhh;gd;fs;  

,ize;J nguhf;]pmrpl;ily; iel;Nul;lhf (PAN) Mf khWfpwJ. 
,J `py; tpidia ghjpf;fpwJ. FNshNuhgpidy; il kPj;ijy;  

a+hpah (DCMU) Nghd;w Ntjpg;nghUs;fs; xspr;Nrh;f;ifia  
ghjpf;fpd;wd. 

7. Cl;lg;nghUs;fs;:

iel;u[d; gr;irak; kwWk; ,Us; tpidfspy; gq;F ngWk;  

nehjpfspd; Kf;fpa gFjpg; nghUshf ,Ug;gjhy; ,jd; gw;whf;Fiw 

jhtuq;fis kpfTk; Nkhrkhf ghjpf;fpd;wJ. 
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ccl;Gwf; fhuzpfs;: 

1. FNshNuhgpy;ypd; msT – xspr;Nrh;f;iff;F gr;irak; mtrpakhfpwJ.

FNshNuhgpy;ypd; msT Fiwe;jhYk; xspr;Nrh;f;ifapd; msT FiwAk;.

2. ,Wjpg;nghUs; NrjhukhFjy;. gRq;fzpfj;jpy; cztpd; msT mjpfhpf;Fk; NghJ

xspr;Nrh;f;if tPjk; ghjpf;fpwJ.

3. ,iyapd; taJ, ,iyf; Nfhzk;, ,iyaikT Kiw Nghd;wit

xspr;Nrh;f;ifapd; tPjj;ij ghjpf;fpwJ.

1. PS I kw;Wk; PS II d; Mw;wy; ikak;

m)  kw;Wk; M)  kw;Wk; 

,)  kw;Wk; <)  kw;Wk; 

2. 6  %yf;$W xLf;fkila vj;jid %yf;$W ePh; Njitg;gLfpwJ.

m) 6 M) 12 ,) 24 <) one 
3. ghf;Bhpahf;fs; czT jahhpf;f  thA kw;Wk;  - it gad;gLj;Jfpd;wd

vd;W $wpath;

m) thd;ePy; M) &gd; ,) [p]; nrd;lhah; <) [Pypa]; uhgh;l; Nkah; 

4. Nkhypd; miu ,iy Nrhjid vij ep&gpf;fpwJ

m) xspr;Nrh;f;iff;F #hpa xsp mtrpak; vd epUgPj;jy;

M) xspr;Nrh;f;iff;F  mtrpak; vd epUgPj;jy;

,) xspr;Nrh;f;ifapy;  ntspNaWfpwJ vd epUgPj;jy;

<) xspr;Nrh;f;iff;F gr;irak; mtrpak; vd epUgPj;jy;

5. CAM – jhtuq;fspy; fhpk mkpyq;fspd; msT

m) gfypy; mjpfhpf;Fk; M) gfypy; FiwAk; ,utpy; mjpfhpf;Fk;

,) ,utpy; mjpfhpf;Fk; <) vg;nghOJk; FiwAk;

6. ePhpy; cs;s gRikahd nry;fs; #hpa xspapd; Kd;dpiyapy;  I

ntspNaw;WfpwJ vd;W $Wk; Nfhl;ghL

m) gpshf;Nkd; tpid M) `py; tpid

,) mh;dhd; tpid <) vkh;rd; tpid

7. kpl;rypd; Ntjpr;rt;t+L guty; epfo;T tpsf;Fk; epfo;r;rp

m) ATP cUthf;fk; M) NADH cUthf;fk;

,)  cUthf;fk; <) NADPH cUthf;fk;

8.  ,e;epfo;r;rpf;F Njitahd Kf;fpa nghUs; 

m) gr;irak; M) xsptpid

,) <) ,it midj;Jk;

9. xspr;Nrh;f;iff;Fk; Rthrpj;jYf;Fk; nghJthdJ vJ?

m) irl;NlhFNuhk; M) xsp ,)  <) ntg;gepiy 

10. gr;irak; - a (Chlorophyll) %yf;$W tha;g;ghL

m)  M)  

,)  <)  

11. PS II tpy; ATP cw;gj;jpf;F Njitahd Mw;wy; vjpypUe;J fpilf;fpwJ.

m) GNuhl;lhd; nrwpT khw;wk; M) vyf;l;uhd; nrwpT khw;wk;

,) FSf;Nfh]; khw;wk; <) FSf;Nfh]; Mf;]pfuzk;

12. ve;j xsp miyapy; xspr;Nrh;f;ifapd; tPjk; mjpfhpf;Fk;

m) Cjh M) gr;ir ,) kQ;rs; <) rptg;G 

13. CAM jhtuq;fspy; eilngWk; xspr;Nrh;f;iff;F  vq;fpUe;J fpilf;fpwJ.

m) 3PGA   M) khypf; mkpyk;

,) Mf;]Nyh mrpl;bf; mkpyk; <) igUtpf; mkpyk; 

QB365 https://www.qb365.in/materials/



370

114. fhy;tpd; Row;rpapd; %yk; xU FSf;Nfh]; cUthf Njitg;gLtJ

m)

M)

,) 

<) 

15.  jhtq;fspy;  jhtuq;fistpl xspr;Nrh;f;fifapd; tPjk; mjpfkhf fhuzk;

m)  ntspNaw;wk; jLf;fg;gLfpwJ

M) mjpfkhf gRq;fzpfk; cs;sJ

,)  rkepiyg;Gs;sp mjpfk;

<) xspr;Rthrj;jpd; %yk; ntspNaWk; , PEP %yNk gad;gLj;jg;gLfpwJ.

16. rkepiyg;Gs;spapy; fPo;fz;l vJ eilngwhJ

m) xspr;Nrh;f;if

M) jhtuq;fSf;Fk; Rw;WGwj;jpw;Fk; ,ilNa thA ghpkhw;wk;

,) jhtuq;fspy; Rthrk;

<) ,utpy; jhtuq;fspy; vilFiwjy;

17. epwkpj;njhFg;G II y; gr;iraj;jpypUe;J ntspNaWk; vyf;l;uhid Vw;;Wf; nfhs;tJ
vJ

m) FapNdhd; M) irl;NlhFNuhk;

,) ,Uk;G – ry;gh; Gujk; <) ngh;hplha;]pd;

18. Fiwe;j CO2 k; mjpf ntg;gKk; ,Uf;Fk; NghJ vj;jhtufspy; xspr;Nrh;f;if

jpwk;gl eilngWk;

m) C3 – jhtuk; M) C4 – jhtuk; ,) ,it ,uz;Lk; <) VJkpy;iy 

19. fpuhd;]; cs;sikg;gpay; vj;jhtu ,iyfspy; fhzg;gLfpwJ

m) NfhJik M) fUk;G ,) fLF <) cUis 

20. vkh;rd; tpdsT vf;fz;Lgpbg;gpw;F rhjzkhf ,Ue;jJ

m) ,uz;L epwkpj;njhFg;Gfs; XNu Neuj;jpy; nray;gLfpd;wd

M) xspgh];ghpfuzk; kw;Wk; Roy; vyf;l;uhd; flj;Jjy;

,) Mf;]pfuz gh];Ngl; Nrh;g;G

<) xspgh];ghpfuzk; kw;Wk; Royh xspgh];ghpfuzk;;

21. C4 – jhtukhdJ C3 – jhtuj;jpypUe;J NtWgl fhuzk;

m) xspr;Nrh;f;ifapy; <Lg;gLk; epwkpfs;

M) vj;jid NADPH %yf;$Wfs; gad;gLj;jg;gLfpwJ

,) ,Wjpg; nghUs;

<) CO2 –I Vw;Fk; nghUs; kw;Wk; Kjypy; cz;lhFk; nghUs;

22. xspr;Nrh;f;ifiag; gw;wpa fl;Lg;gLj;Jk; fhuzp tpjpia ntspapl;lth;

m) R.`py; M) fhy;tpd; ,) gpshf;Nkd; <) mh;dhd; 

23. C4 – jhtuq;fspy; fhy;tpd; Row;rp eilngWk; ,lk;
m) ,iyapilj;jpRtpd; fpuhzhtpy; cs;s gRq;fzpfk;

M) ,iyapilj;jpRtpd; ];l;Nuhkhtpy; cs;s gRq;fzpfk;

,) fw;iw ciwapy; cs;s gRq;fzpfk;

<) fhytpd; Row;rpNa eilngwhJ

24. ahUila fz;Lgpbg;gpd; gb gRe; jhtuq;fspy;  CO2 vLj;Jf; nfhs;sg;gLfpwJ CO2

ntspNaw;wg;gLfpwJ.

m) Nkah; M) My;l;Nkd; ,) `py; <) gPhp\;l;yp 

25. $w;W : CAM jhtuq;fspy; CO2 MdJ ,utpy; vLj;Jf; nfhs;sg;gLfpwJ

fhuzk; : ,j;jhtuq;fs; ePh ,og;ig jtph;f;;f gfypy; ,iyj;.Jisia %bf;

nfhs;fpwJ.
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m) $w;W kw;Wk; fhuzq;fs; ,uz;Lk; rhp kw;Wk; fhuzkhdJ $w;wpw;F

rhpahdtpsf;fk;

M) $w;W kw;Wk; fhuzq;fs; ,uz;Lk; rhp kw;Wk; fhuzkhdJ $w;wpw;F

rhpahdtpsf;fk;

,) $w;W rhp fhuzk; jtW

<) $w;W kw;Wk; fhuzk; ,uz;Lk; jtW

XXspr;Nrh;f;if Ma;Tfs;: 

1. N[hrg; gphP];l;yp – jhtu tsh;r;rpf;F fhw;W mtrpak; vd;gij epUgPj;jy;:

2. xspr;Nrh;f;iff;F gr;irak; mtrpak; vd;gij epUgpj;jy;

3. xspr;Nrh;f;iff;F #hpa xsp mtrpak; vd epUgpj;jy; - NNfdhq; xspj;jpiu Ma;T

mNahbd; 

NNrhjhidf;F Kd;G 
mNahbd; 

NNrhjhidf;F gpd;G  
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4. xspr;Nrh;f;iff;F #hpa xsp mtrpak; vd;gij epUgPj;jy;.

. 

5. xspr;Nrh;f;iff;F mtrpak; vd epUgpj;jy; - Nkhypd; miuapiy Ma;T

6. xspr;Nrh;f;ifapd; NghJ  ntspNaWfpwJ vd;gij epUgPj;jy; -

Ma;Tf;Foy; Gzy; Ma;T

];lhh;r; ,y;iy 
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