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Njrpa fy;tp epWtfkhdJ fy;tpapd; juj;jpid tpUj;jp nra;tjw;fhff; 

fhyj;jpw;Ff; fhyk; nghUj;jkhd gbKiwfis vLj;J te;Js;sJ. 

Fwpg;gpl;l ghlq;fspw;fhd Fiwepug;Gk; tsE}y;fs; jahupg;Gk; 

mj;jifanthU Kd;ndLg;ghFk;.

,f;Fiwepug;Gk; tsE}y;fs; Njrpa fy;tp epWtfj;jpd; fiyj; 

jpl;lf;FO> Njrpa gy;fiyf;fofq;fspypUe;jhd tpla epGzu;fs; 

kw;Wk; ghlrhiyj; njhFjpapypUe;jhd mDgtk; kpf;f Mrpupau;fs; 

MfpNahupdhy; jahupf;fg;gl;lJ. ,t;tsE}y;fs; 2017 Mk; 

Mz;bypUe;J eilKiwg;gLj;jg;gl;L tUk; f.ngh.j cau;juj;jpw;fhd 

Gjpa ghlj;jpl;lj;jpw;Nfw;g mikf;fg;gl;bUg;gjdhy;> ,e;E}y;fis 

thrpg;gjd; %yk; khztu;fs; ghltpjhdk; gw;wpa tpupthd 

Gupjypidg; ngWtJld; Mrpupau;fs; tpidj;jpwdhd fw;wy; - 

fw;gpj;jw; nraw;ghLfisj; jpl;lkpLjiy Nkw;nfhs;sTk; ngupJk; 

JizGupAk;. 

,j;Jizr; rhjdj;ij cq;fs; iffspy; fpilf;fr; nra;tjw;F 

fy;tprhu; tsg; gq;fspg;ig toq;fpa Njrpa fy;tp epWtf mjpfhupfs; 

kw;Wk; ntspthupg; Gyikrhu; tsthsu;fs; MfpNahUf;F vdJ 

ghuhl;Lf;fisj; njuptpj;Jf; nfhs;fpNwd;. 

fyhepjp (jpUkjp) up. V. Mu;. [. FzNrfu

gzpg;ghsu; ehafk;
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kfufk.
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gzpg;ghsu; mtu;fspd; nra;jp
2017y; fiyj;jpl;l  kWrPuikg;G ,yq;ifapd; f.ngh.j (c.j) fy;tpj; 

njhFjpapy; eilKiwapy; cs;sJ. mjhtJ Nkk;gLj;jg;gl;l fiyj;jpl;lk; 

mKy;gLj;jg;gl;Ls;sJ.

,jd; tpisthf f.ngh.j (c.j) ,y; ngsjpftpay;> ,urhadtpay; 

kw;Wk; capupay; ghlq;fspd; cs;slf;fk;> tbtk;> fiyj;jpl;lf; $Wfs; 

vd;gdtw;wpy; kPsha;T nra;ag;gl;Ls;sJ. ,j; njhlu;r;rpahd khw;wj;jhy; 

fw;wy; - fw;gpj;jy; Kiwapay;> kjpg;gPL kw;Wk; fzpg;gPl;by; Fwpg;gplj;jf;f 

khw;wq;fs; vjpu;ghu;f;fg;gl;ld. fiyj;jpl;lj;jpy; ghlkl;l mstpy; ngUkstpy; 

Fiwf;fg;gl;Ls;sJ kw;Wk; fw;wy; - fw;gpj;jy; xOq;fpYk; gy;NtW khw;wq;fs; 

nra;ag;gl;Ls;sd. gioa fiyj;jpl;lj; Jizahfpa Mrpupa MNyhrid 

topfhl;bf;F khw;wPlhf MrpupaUf;fhd ts-E}y; mwpKfg;gLj;jg;gl;;Ls;sJ. 

Mrpupau; MNyhrid topfhl;b fw;f Ntz;bait vd vjpu;ghu;f;fg;gL fpd;w 

ghltplaj;ij Neu;Nfhl;L tbtpy; nfhz;Ls;sd. MapDk; Gjpa Mrpupau; 

ts-E}ypy; ,t;tpjkhd ghltplak; cs;slf;fgltpy;iy. ,Ug;gpDk; fw;wy; 

nraw;ghLfs; kw;Wk; kjpg;gPl;L eltbf;iffSf;fhd NkNyhl;lkhd tpsf;fq;fs; 

toq;fg;gl;Ls;sd. Mrpupau; ts-E}y; jpl;lkhd ghlg;gug;G vy;iyiaf; fw;ww; 

NgWfspd; %yk; Fwpj;Jf; fhl;Lfpd;wJ. midj;Jf; fhuzpfisAk; KOikahfr; 

Rl;bf; fhl;l Mrpupau; ts-E}y; NghjhJ. vdNt ghl cs;slf;fj;ij vspjhf 

tpsf;Ftjw;F ts-E}y; Njitg;gLfpwJ. ,tw;iwg; g+uzg;gLj;jNtz;ba 

Njitf;Nfw;g ,e;jg; Gj;jfk; cq;fSf;Fj; jug;gl;Ls;sJ.

Kd;ida fiyj;jpl;l eilKiwapy; cau; ju tpQ;Qhdg; ghl Kd;Ndw;wj;jpw;F 

mq;fPfupf;fg;gl;l epak ru;tNjr Mq;fpynkhopg; Gj;jfq;fs; gad;gLj;jg;gl;ld. 

Mdhy; ghltplak; njhlu;ghd Fog;gepiyAk; cs;s+u; fiyj;jpl;l vy;iy 

njhlu;ghd gpur;rpidfSk; ,q;F fhzg;gl;ld. me;jg; Gj;jfq;fisg; 

gad;gLj;Jjy; Mrpupau;fSf;Fk; khztu;fSf;Fk; ,yFthd tplakhf 

,Uf;ftpy;iy.

,t; ts-E}y; %yk; khztu;fs; jkJjha; nkhopapy; cs;s+u; fiyj;jpl;lj;jpw;F 

cl;gl;ljhff; fw;gjw;fhd tha;g;Gf; fpl;bAs;sJ. mj;Jld; Mrpupau;fs; kw;Wk; 

khztu;fs; Mfpa ,U jug;gpdu;fSf;Fk; fiyj;jpl;l vjpu;ghu;gpw;F mikthf 

ek;gfkhd jfty;fisg; ngwKbfpd;wJ. Vida gpuRupg;G epiyaq;fs;> 

Nkyjpf tFg;Gf;fis ehlNtz;ba mtrpakpy;iy. 

,e;jg; Gj;jfk; epGzj;Jt Mrpupau;fs; kw;Wk; gy;fiyf;fof tpuptiuahsu;;fshy; 

jahupf;fg;gl;Lg; gpd;du; fiyj;jpl;lf; FO> Njrpa fy;tp epWtf fy;tprhu; 

mYtyfu; rig kw;Wk; Njrpa fy;tp epWtfg; Nguit vd;gtdtw;wpdhy; 

mDkjpf;fg;gl;Ls;sJ. vdNt ,e;E}y; cau; epakj;jpw;F cupj;jhd 

mq;fPfupf;fg;gl;l cs;sPlhFk;. 

jpU. V.B. V. brpy;th
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tpQ;Qhdj; Jiw>

Njrpa fy;tp epWtfk;.
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%yf;$w;W capupaYk; 

kPsr;Nru;f;iff;Fupa njhopy;El;gKk;

07

epa+f;fpspf;fkpyq;fs; jkJ xUghj;Jfspy; ,Ue;J jkf;Nf cupa 

gpd;Gwkbjiy / jpUk;gr;nra;jiy Nkw;nfhs;Sk; jpwd; nfhz;lit. 

ngUk;ghyhd mq;fpfspy; DNA ghuk;gupag; gjhu;j;jkhff; fhzg;gLfpd;wJ. 

vdpDk; gpbRu ituR (influenza virus) Nghd;w rpy ituRfs; jkJ 

ghuk;gupag; gjhu;j;jkhf RNA If; nfhz;Ls;sd. DNA ,d; nrk;ikahd 

gpd;Gwkbjy;> xU re;jjpapypUe;J kw;iwajw;F mjd; flj;Jif> mjd; 

Nrkpf;fg;glf;$ba jd;ik> ghuk;gupaj; jfty;fis ntspg;gLj;jy; vd;gd 

mq;fpfspd; kpfKf;fpakhd ghuk;gupag;gjhu;j;jkhf DNA njhopw;gLtjw;F 
trjpaspf;fpd;wd.

DNA ,ul;il tpupgug;Gr;RUs; khjpup : Rosalind Franklin ,dhy; ngwg;gl;l DNA 
%yf;$wpd; X fjpu;g;gspq;fpaiy mbg;gilahff; nfhz;L James Watson, 
Francis Crick vd;gtu;fshy; ,ul;il tpupgug;Gr;RUs; khjpup Kd;itf;fg;gl;lJ. 

MW %yf;$Wfshd Bxl;rpiwNgh]; nty;yk;> ngh];Ngw;Wf; $l;lk; 

ehd;F NtWgl;l iejurd; %yq;fs; vd;gd xOq;fikf;fg;gl;L  DNA 
%yf;$iw Mf;Fk; tpjk;> DNA ,d; ,ay;Gfs; vd;gtw;iw tpsf;Ftjw;F 

,k;khjpup gad;gLfpd;wJ. ,k;khjpupapd; gb DNA  MdJ  KWf;fg;gl;l Vzp 

xd;wpd; tbtk; (RUsptbt khbg;gb) nfhz;lJ. ,jpy; fk;gpf;ifgpbahdJ 

ngh];Ngw;W> nty;y %yf;$W vd;gtw;iw xd;Wtpl;nlhd;whff; 

nfhz;l KJnfYk;G xd;iwf; nfhz;bUf;Fk;. Nrhbahf;fg;gl;l 

iejurd; %yq;fs; Vzpg;gbfs; MFk;. %yr;Nrhbahjy; tpjpapd; gb 

,uz;L Ijurd; gpizg;Gfs; (A=T) my;yJ %d;W Ijurd; gpizg;Gfs;  

(G ≡ C) %yk; gpa+wpd; xd;W gpupkpBd; xd;Wld; NrhbahFk;. T. H. Morgan ck; 

mtuJ FOtpdUk; Nkw;nfhz;l gupNrhjidfspd; %yk; epw%u;j;jq;fs;> 

DNA kw;Wk; Gujq;fshy; Mf;fg;gl;litnadTk; guk;giuayFfs; 

epw%u;j;jj;jpd; gpuNjrq;fnsdTk; KbTnra;ag;gl;lJ.

epw%u;j;jq;fspd; tbtikg;G

a+fupNahl;lhTf;Fupa fyq;fspd; fUtpy; my;yJ GNuhfupNahl;lhTf;Fupa 

fyq;fspd; FopaTUtpYs;s fUg;gpuNjrq;fspy; my;yJ epa+f;fpspNahapl;L 

fspy; (nucleoid) DNA %yf;$Wfs; xOq;fikf;fg;gl;Ls;s tpjk; epw 

%u;j;jq;fspd; tbtikg;G MFk;.
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fU
epa+f;fpspNahapl; 

(kbg;gile;j 

epw%u;j;jk;)

a+fupNahl;

Gd;fU

GNuhfupNahl;

FNuhkw;wpd;

cU 7.1 a+fupNahl;Lfspy; fUtpYk; GNuhfupNahl;Lfspy; epa+f;fpspNahapl;LfspYk;  

nghjpnra;ag;gl;l DNA

GNuhfupNahl;Lfs; kw;Wk; a+fupNahl;Lfspd; DNA, epw%u;j;jq;fs; vd 

miof;fg;gLk;. vdpDk; cz;ikahd epw%u;j;jq;fs; a+fupNahl;Lfspy; 

kl;LNk fhzg;gLk;.

GNuhfupNahl;lhTf;Fupa (gw;wPupa) epw%u;j;jkhdJ> jdpj;jJk; ,ul;ilg; 

gl;biffshyhf;fg;gl;lJk; xU rpy Guj%yf;$WfSld; ,ize;jJkhd 

tl;l DNA %yf;$W MFk;. a+fupNahl;Lfs; gy epw%u;j;jq;fisf; 

nfhz;bUf;Fk;. mit xt;nthd;Wk; xU jdpj;j> ,ul;ilg; gl;biffisf; 

nfhz;l> Neupa DNA  MFk;. ,J fp];Nlhd;fs; (histones)> NtW Guj 

%yf;$Wfs; vd;gtw;Wld; ,ize;jpUf;Fk;. 

xU mq;fpapd; midj;J epw%u;j;jq;fspdJk; gUkidf; fUJk;NghJ> DNA 
jhd; mjpfstpy; fhzg;gLfpd;wJ. a+fupNahl;Lfspd; fUtpNyh my;yJ 

GNuhfupNahl;Lfspd; epa+f;fpspNahapl;LfspNyh DNA I cs;slf;Ftjw;F 

fykhdJ ghupa gpur;rpidf;F Kfq;nfhLf;f Ntz;bAs;snjd;gij ,e;j 

cz;ikfs; tpsf;Ffpd;wd. fUtpy; my;yJ epa+f;fpspNahapl;by; DNA / 
[PNdhk; (genome) cs;slf;fg;gLjy; DNA nghjpnra;jy; vd miof;fg;gLk;.

GNuhfupNahl;Lfspd; DNA nghjpnra;jiy DNA %yf;$Wld; ,ize;jpUf;Fk; 

Gujq;fs; vspjhf;Fk;. Guj%yf;$Wfs; DNA Ir; RUsr; nra;J (my;yJ 

kbj;J my;yJ jlkhf;fp) kpifr;RUsilar; nra;Ak;. ,jdhy; DNA 
%yf;$W epa+f;fpspNahapl;bDs; cs;slf;fg;gLk;. DNA %yf;$W 

Muk;gj;jpy; jlq;fshfr; RUsilAk;. gpd;du;> ,j;jlq;fs; nlhikd;fshfr; 

(Domains) RahjPdkhf kpifr;RUsyilAk;. nlhikd;fis ,yj;jpud; 

Ez;tiuaq;fspy; ,dq;fhzyhk;. DNA ,d; neUf;fg;gl;l jpzpthyhd 

jlq;fs; RNA, Gujk; vd;gtw;iwf; nfhz;l 'ikag;ghfk;" xd;Wld; 

gpize;jpUf;Fk;. 'ikag;ghfk;" epw%u;j;jq;fisAk; nkd;rt;Tld; ,izj;J 

itj;jpUf;Fk;. xw;iwg; gl;bifapy; Vw;gLj;jg;gLfpd;w rpWtLf;fs; 
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%yk; kpifr;RUsyile;j DNA jsu;T nra;ag;gLk;. epw%u;j;jq;fs; 

nkd;rt;Tld; ,izf;fg;gl;bUg;gJk; mit ikag;ghfj;jpdhy; xd;whfg; 

gpizf;fg;gl;bUg;gJk; Row;rpf;;fhd jilahf mikfpd;wJ. nlhikd;fs; 

RahjPdkhfj; jsu;Twf;$baitahfTk; kpifr;RUsyilaf; $baitahfTk; 

fhzg;gLk;. ,J Fwpg;gpl;l guk;giuayFfspd; uhd;];fpupg;\dpy;; (transcription) 
Kf;fpakhdJ. RNA I ePf;fptpLjyhdJ jlq;fspd; RahjPdj;jd;ikia 

,of;fr; nra;JtpLk;.

350μ

a) tl;l> kbg;gilahj 

epw%u;j;jk;

30μ 2μ

b) 40 - 50 jlq;fs; nfhz;l> 

kbg;gile;j epw%u;j;jk;    
c) kpifr;RUsy; mile;j 

epw%u;j;jk;

RNA- Guj ikag;ghfk;

cU 7.2 GNuhfupNahl;lhTf;Fupa epw%u;j;jj;jpy; kbg;giljYk; kpifr;RUsyiljYk;

rpy GNuhfupNahl;Lfspy; epw%u;j;jj;jpw;Fupa DNA f;F Nkyjpfkhf epw 

%u;j;jj;Jf;Fg; Gwk;ghd $WfSk; fhzg;gLfpd;wJ. ,it gpsh];kpl;Lfs; 

(Plasmids) vd miof;fg;gLk;. ,itAk; $l RUsile;J> kpifr; 

RUsyile;Js;s tl;l DNA MFk;.

a+fupNahl;lhTf;Fupa epw%u;j;jq;fs;> fp];Nlhd;fs; vd miof;fg;gLk;> 

ngUksT vz;zpf;ifapy; fhzg;gLk; Gujq;fSld; ,izg;Gw;wit. fUtpDs; 

DNA xOq;fikf;fg;gLtjpy; ,it cjTk;. ,e;j DNA Gujr; rpf;fyhdJ> 
FNuhkw;wpd; (Chromatin) vd miof;fg;gLk;. FNuhkw;wpdhJ  ,a+FNuhkw;wpdpy; 

(euchromatin) cs;sJNghy; Ijhf my;yJ nfw;wNuhFNuhkw;wpdpy; 

(heterochromatin) cs;sJNghy; neUf;fkhfg; nghjpnra;ag;gl;bUf;fyhk;.  

,a+FNuhkw;wpd; guk;giuayFfs; nrwpe;jjhfTk; uhd;];fpupg;\dpy; ngUk; 

ghYk; capu;g;Gs;sjhfTk; fhzg;gLk;. nfw;wNuhFNuhkw;wpd; ngUk;ghYk; 

capu;g;gw;w epa+f;fpspNahiul; njhlupfisf; nfhz;bUf;Fk;. ,it 

guk;giuayF xOq;fhf;fk;> mjprddtpaYf;Fupa jiyKiwAupik> 

epw%u;j;j xUikg;ghl;bd; ghJfhg;G vd;gtw;wpy; gq;fspg;Gr; nra;Ak;.

KjyhtJ kl;lj;jpy; DNA ,ul;il tpupgug;Gr;RUs; vl;L fp];Nlhd; 

%yf;$Wfisf; nfhz;l rpf;fy; xd;iwr; Rw;wpf;nfhs;Sk;. ,it 

epa+f;fpspNahNrhk;fs; (Nucleosomes) vd miof;fg;gLk;. ,it fOj;jzp 

xd;wpd; kzpfs; Nghd;W njd;gLk;. epa+f;fpspNahNrhk;fspd; mUfUNfAs;s 

kzpfs; ePl;lg;gl;l DNA : njhLg;gp DNA My; ,izf;fg;gl;bUf;Fk;. (cU 
7.3)
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H2A

H2B
DNA

njhLg;gp 

10nm
njhLg;gp DNA

550A

1100A

e
pa
+f
;f
ps
pN
a
hN
rh
k
;

epa+f;fpspNahNrhk; 'kzp" (8 fp];Nlhd; 

%yf;$Wfs; + 146 DNA %yr;Nrhbfs;)

(a)

(b)

cU 7.3 a) nghjpnra;jypd; Kjy; kl;lk; : njhLg;gp DNA %yk; epa+f;fpspNahNrhk;  kzpfs; 

njhLf;fg;gly;

              b) epa+f;fpspNahNrhk; (kzpfs;)> njhLg;gpfs; (fapW) vd;gtw;iwf; fhl;Lk; ,yj;jpud;  

Ez;tiuak;

,uz;lhtJ kl;lj;jpy; epa+f;fpspNahNrhk;fs; KWf;fg;gl;Lr; RUsptbtpy; 

nghjp nra;ag;gLk;. ,J cj;Njrkhf 30 nm tpl;lk; nfhz;l FNuhkw;wpd; 

ehu; xd;iwj; Njhw;Wtpf;Fk; : 10 nm ehu;fspypUe;J 30 nm ehu;fs;. (cU 7.4)

epa+f;fpspNahNrhk; 

ikag;ghfj; 

Jzpf;if

DNA 10 nm

30 nm ehu;

30nm

10 nm ehu;

cU 7.4 30 nm ehupd; cUthf;fk; (cUis tbtpy; Rw;wg;gl;l) 

%d;whtJ kl;lj;jpy; 30 nm ehu; jlq;fis Mf;Fk;. ,it jlk; nfhz;l 

nlhikd;fs; vd miof;fg;gLk; GujNkil xd;Wf;F ,izf;fg;gl;bUf;Fk;. 

,f;fl;likg;G 300 nm jbg;GilaJ. (cU 7.5)

,Wjpahf> ehd;fhtJ kl;lj;jpy; jlk; nfhz;l nlhikd;fs; 

RUsile;J> kbg;gile;J> NkYk; nfl;bahf;fg;gl;L ,ioAUg;gpupTf;Fupa 

epw%u;j;jj;ijj; Njhw;Wtpf;Fk;. xU miuepwTUtpd; tpl;lk; Vwj;jho 700nm 
Mf ,Uf;Fk;. mDmtj;ij epw%u;j;jj;jpy; miuepwTUf;fs; Vw;fdNt 

,ul;bg;gile;jitahf ,Uf;Fk;. (cU 7.5)
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cU 7.5 jlk; nfhz;l nlhikd;fs; Nkilapy; nfl;bahf;fg;gl;L miuepwTUf;fshjy;

cld;gpwe;j 

miuepwTUf;fs;

Miuf;Fupa jlk; nfhz;l 

nlhikd;fs;

300 nm

GujNkil

fUj;jhaj;jpy; ,Ue;J Nkil cUthf;fg;gl;L 

midj;J Miuf;Fupa jlq;fSk; NkYk; 

nfl;bj;jy;

Miuf;Fupa jlq;fs; NkYk; 

nfl;bj;jy;

mDmtj;ij epw%u;j;jk;

700 nm

300 nm
ikag;ghj;J

cU 7.6 mDmtj;ij epw%u;j;jq;fSk; (jdpj;jpaq;Fk; myFfs;) ,ilmtj;ijapy; 

FNuhkw;wpd;fSk;

DNA jpUk;gr; nra;jy; / gpd;Gwkbjy;

,ul;ilg; gl;bif nfhz;l DNA %yf;$W xd;wpy; ,Ue;J ,uz;L xj;j 

gl;biffisj; Njhw;Wtpf;Fk; nrad;Kiw ,JthFk;. GNuhfupNahl;LfspYk; 
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a+fupNahl;LfspYk; DNA ,d; gpd;Gwkbjy; nrad;KiwahdJ 

mbg;gilapy; xj;jJ. vdpDk; ,uz;bYk; gq;FngWk; nehjpaq;fs; 

NtWgl;lit. a+fupNahl;Lfspd; fUtpYs;s DNA epw%u;j;jq;fshf 

xOq;fikf;fg;gl;bUf;Fk;. nghjpnra;jYf;fhf fp];Nlhd; Gujq;fis 

mtw;wpd; fl;likg;gpy;nfhz;bUf;Fk;. toikahfg; GNuhfupNahl;lhTf;Fupa 

DNA MdJ nghjpnra;jYf;fhf kpifr; RUsile;j tl;l %yf;$Wfshff; 

fhzg;gLk;. 

DNA gpd;Gwkbjypd; Kf;fpaj;Jtk;

•  capupf;fhd mj;jpahtrpaj; jfty;fs; DNA ,y; Nrkpf;fg;gl;Ls;sd. 
vdNt cUthf;fg;gLk; Gjpa fyq;fs; mtw;wpd; ngw;Nwhu;f; fyq;fsp 

ypUe;J DNA Ig; ngw;Wf;nfhs;s Ntz;Lk;. ,Ukbakhd mq;fpnahd;wpd; 

clypYs;s xt;nthU fyq;fSk; Efj;jpYs;sijg; Nghy; xj;j 

ghuk;gupaj; jfty;fisf; nfhz;bUf;f Ntz;Lk;. gy;fy mq;fp xd;wpy; 

Gjpa fyq;fs; Nru;f;fg;gLtjd; %yk; tsu;r;rp eilngWk;.

•  Nrjkile;j my;yJ ,we;j fyq;fSk; $lg; Gjpa fyq;fshy; gpujpaPL 

nra;ag;gLk;

•  ,ypq;fkpy; Kiw ,dg;ngUf;fj;jpy; vr;rkhdJ> ngw;Nwhu;f;fyj;ij 

xj;jpUf;Fk;. ,ioAUg;gpupT %yk; xt;nthU kfl;fyj;jpw;Fk; DNA ,y; 
Nrkpf;fg;gl;bUf;Fk; ghuk;gupaj; jfty;fspd; xj;j njhFjp xd;iwg; 

gpd;Gwkbjy; %yk; toq;ff; $ba jifikia DNA nfhz;bUg;gjhy; 

,J rhj;jpakhfpd;wJ.

•  ,ypq;fKiwapy; ,dk;ngUFk; mq;fpfspy;; xLf;fw;gpupT mtw;wpd; 

tho;f;if tl;lj;jpd; xUepiyapy; eilngWtjhy; epw%u;j;jq;fspd; 

vz;zpf;ifahdJ khwhJ Ngzg;gLfpd;wJ. DNA ,d; gpd;Gwkbjy; 
xLf;;fw;gpupT eilngWtjw;F Kd;du; eilngWk;.

•  DNA ,d; gpd;GwkbjyhdJ kpfr; nrk;ikahd nrad;Kiwahjyhy; 

mJ xj;j gpujpfisj; Njhw;Wtpf;Fk;. vdpDk; mupjhd jtWfs; Vw;gl;L 

tpfhuq;fs; GFj;jg;gLk;. ,J khwiy Vw;gLj;Jk;. khwy; mq;fpfspd; 

$u;g;Gf;F toptFf;Fk;.

•  vdNt DNA ,d; gpd;Gwkbjy; xU ,dj;jpd; njhlu;r;rpapYk; xU 

jdpg;gl;l mq;fpapd; tho;itg; NgZjypYk; Kf;fpaj;Jtk; ngWfpd;wJ.

GNuhfupNahl;Lfspd; DNA gpd;Gwkbjy; nrad;Kiw

KOikahd gpd;Gwkbjy; nrad;KiwahdJ> gy nehjpaq;fs;> NtW 

Gujq;fs; vd;gtw;why; ftdkhff; fl;Lg;gLj;jg;gLfpd;wJ.
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DNA %yf;$wpd; ,ul;iltpupgug;Gr; RUspd; DNA  gl;biffspypUe;Nj 

DNA njhFf;fg;gLfpd;wJ. ngw;Nwhu;g;gl;biffs; gbj;jfLfshfg; gad; 

gLj;jg;gLfpd;wd. ,t;thW Gjpjhfj; njhFf;fg;gl;l DNA ,ul;il tpupgug;Gr; 

RUspy; xU Gjpa epug;Gfpd;w gl;bifAk; ngw;Nwhu; DNA gl;bif xd;Wk; 

fhzg;gLk;. 

vy;yhtw;Wf;Fk; Kjyhf neUf;fkhfg; nghjpnra;ag;gl;l DNA  
(GNuhfupNahl;Lfspy; kpifr; RUsyile;j DNA ck; a+fupNahl;Lfspy; 

FNuhkw;wpDk;) jsu;tila Ntz;Lk;. mg;NghJ jhd; gpd;Gwkbjy; nghwpj; 

njhFjpf;fhd Eiothapiyg; ngw;Wf;nfhs;s KbAk;.

,ul;il tpupgug;Gr;RUspd; Ntwhf;fyhdJ gpd;Gwkbjypd; Njhw;wj;jhdj;jpy; 

eilngWk;. gpd;Gwkbjypd; Njhw;wj;jhdk; my;yJ ‘ori’ vd;gJ  DNA 
gpd;Gwkbjiy Muk;gpf;Fk; Gujq;fs; gpizaf; $baJk; jw;rpwg;ghdJkhd 

DNA  njhlup MFk;. ,jpypUe;J Muk;gpj;J ,U jpirfspd; Clhf KOikahd> 

tl;l DNA Ak; gpd;GwkbtilAk;. Gjpa DNA gl;bifiaj; njhFf;Fk; nehjpak; 

xU jpirapD}lhf kl;Lk; efu;tjhy; (5’ ,ypUe;J 3’ f;F) Gjpa ,iofspy; 

xd;W njhlu;r;rpahfTk; kw;iwaJ rpwpa Jz;lq;fshfTk; njhFf;fg;gLk;. 

,it KiwNa Kd;nry;Yk; gl;bif (leading strand)> ,iljy; gl;bif 

(lagging strand) vd miof;fg;gLk;. Kd;nry;Yk; gl;bifapYs;s rpwpa 

Jz;lq;fs; ‘xfrhfp’ Jz;lq;fs; (okazaki fragments) vd miof;fg;gLk;. ngupa 

DNA %yf;$Wfspd; gpd;Gwkbjy; gy Njhw;wj;jhdq;fspy; njhlq;Ftjhy; 

,r;nrad;KiwahdJ tpiuTgLj;jg;gLk;.

PO4
3 -

14

3 2

5

OH

N - %yk;

PO4
3 - OH

5'  3'

cU 7.7 DNA %yf;$W xd;wpdJ 5’ ngh];Ngw;W kw;Wk; 3’- OH

Kd;nry;Yk; gl;bif 

Kd;nry;Yk; gl;bif ,iljy; gl;bif 

,iljy; gl;bif 
5'

3'
3'
5'

'Ori jhdk;'(a)
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(b)

gpd;Gwkbjy; 

KbT

gpd;Gwkbjy; ,UjpirfspYk; 

Kd;NdWjy;

kfl; 

gl;bif

Njhw;wj;jhdk;
ngw;Nwhu; gl;bif

cU 7.8  (a)  DNA gpd;Gwkbjypd; tpguk;

 (b)  rpwpa tl;l DNA ,d; gpd;Gwkbjy;

gpd;Gwkbjy; nghwpj;njhFjpf;fhd gpujhd nehjpaq;fspdJk;; NtW 

Gujq;fspdJk;; njhopy;fs;

DNA ,d; gpd;GwkbjYf;F gy nehjpaq;fSk; NtW Gujq;fSk; Njitg;gLk;. 

,g;Gujq;fs; gpd;Gwkbjypd; Njhw;wj;jhdj;jpy; xd;WNrUk;. DNA ,d; 
gpd;Gwkbjypy; gq;Fgw;Wk; gpujhd nehjpaq;fshtd nfypf;NfR (helicase)> 
NlhNgh[NrhkNuR (Topoisomerase), gpiwNkR (primase)> DNA  nghypkNuR (DNA 
polymerase), DNA ,ypNfR (DNA ligase) vd;gd. gpd;Gwkbjy; nghwpj;njhFjpapy; 
xw;iwg; gl;bifg; gpizg;Gg; Gujq;fs; (SSB-Single Strand Binding) cl;glg; 

gy;NtW Gujq;fSk; fhzg;gLfpd;wd.

nfypf;NfR : DNA %yf;$wpd; ,ul;il tpupgug;Gr; RUisf; Fiyj;J> 

,uz;L gl;biffisAk; Ntwhf;Fk; nehjpaq;fs; ,itahFk;. ,J ATP Ig; 
gad;gLj;Jk; xU jhf;fkhFk;. ,uz;L gl;biffspdJk; %yr;Nrhbfspd; 

,ilNa fhzg;gLfpd;w Ijurd; gpizg;Gfis cilg;gjd; %yk; 

,J eilngWk;. Gjpa DNA njhFg;Gf;fhd (gpd;Gwkbjy;) gbj;jflhfj; 

njhopw;gLtjw;F ,uz;L gl;biffisAk; ntspg;gLj;jypy; ,J Kf;fpa 

khdJ.

NlhNghINrhkNuR : DNA njhFg;gpy; Kd;Ndhf;fpa jpirapy; njhopw;gLk; 

nehjpaq;fs; ,itahFk;. Xuplj;jpy; gl;bifapd; RUs; Fiyjy; 

eilngWk;NghJ mJ NtnwhU ,lj;jpy; NkYk; RUsilar; nra;tjhy; 

mq;F xU tpiraOj;jk; Vw;gLk;. NlhNghINrhkNuR nehjpaq;fs; DNA ,d; 
xd;W my;yJ ,uz;L gl;biffspYk; cilit Vw;gLj;Jk;. tpiraOj;jj;ij 

tpLtpf;Fk; Kfkhf %yf;$W KWf;file;j gpd;du; ntl;lg;gl;l Kidfs; 

kPsg;nghUj;jg;gLk;.

xw;iwg; gl;bifg; gpizg;Gg; Gujq;fs; (SSB): ,g;Guj %yf;$Wfs; 

ntspg;gLj;jg;gl;l xw;iwg; gl;bif DNA cld; gpize;J> Ntwhf;fg;gl;l 

DNA gl;biffspd; kPsr;Nrhbahjiyj; jLj;J> mtw;iw cWjpahf;fpf; 
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nfhs;Sk;. ,uz;L gl;biffSk; kPsr; NrhbNru;e;jhy; mit Gjpa DNA 
njhFg;Gf;fhd gbj;jflhfj; njhopw;gl KbahJ.

gpiwNkR : xU gbj;jfl;by; xU Gjpa DNA gl;bif njhFf;fg;gl 

Ntz;Lnkdpy;> epug;Gfpd;w Bxl;rpiwNghepa+f;fpspNahiul;Lfs; rupahd 

njhlnuhOq;fpy; xd;wd; gpd; xd;whfr; Nru;f;fg;gl Ntz;Lk;. ,J DNA 
nghypkNuR nehjpak; %yNk epiwNtw;wg;gLk;. Mdhy; DNA nghypkNuR> 
Vw;fdNt Njhw;Wtpf;fg;gl;l epa+f;fpspf;fkpyr;  rq;fpypapy;  3’ Kidapy; 

kl;LNk epa+f;fpspNahiul;Lfisr; Nru;f;ff; $baJ. ,jw;F epa+f;fpspf; 

mkpyr; rq;fpypapd; rpwpa Jz;lnkhd;W NghJkhdJ. ,j;Jz;lk; Kjy; 

vd miof;fg;gLk;. gpiwNkR vd;gJ RNA nghypkNurpd; xU tifahFk;. 

,J DNA ,d; gbj;jfl;by; iwNghepa+f;fpspNahiul;Lfisr; Nru;g;gjd; 

%yk; RNA njhFg;ig Muk;gpf;Fk;. gpiwNkR xU FWfpa RNA Kjiy 

DNA gbj;jfl;by; Nru;j;J DNA - RNA fyg;Gg;gpwg;Gfisj; Njhw;Wtpj;J> DNA 
nghypkNurpd; njhopw;ghl;bw;F trjpaspf;Fk;. (cU 7.9)

NlhNghINrhkNuR

gpiwNkR

RNA Kjy;

xw;iwg; gl;bifg; gpizg;Gg; Gujk;

nfypf;NfR

cU 7.9 gpd;Gwkbjy; Njhw;wj;jhdj;jpy; gpd;Gwkbjy; Fkpo; Njhw;Wtpf;fg;gl;L eilngWk; 

DNA gpd;Gwkbjy;

DNA nghypkNuRfs; : gy tifahd DNA nghypkNuRfs; cs;sd. 

xU tifahd DNA nghypkNuR> Kjy; xd;wpd; 3’ Kidf;F DNA 
gy;ghj;Jr;Nru;f;ifia Muk;gpj;J itf;Fk;. epug;Gfpd;w %yq;fSld; 

Bxf;rpiwNghepa+f;fpNahiul;Lfs; gbj;jfl;bw;Fr; Nru;f;fg;gl;L> 5’ - 3’ 
jpirapy; Gjpa DNA gl;bif ePl;rpailtjd; %yk; gy;ghj;Jr;Nru;f;if 

njhlu;e;J eilngWk;. (cU 7.10)
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5'

3'

3'

gpd;Gwkbjypd; Njhw;wj;jhdk;

RNA Kjy;

DNA nghypkNuR

5'

5'

3'

5'

ngw;NwhUf;Fupa DNA
5'

cU 7.10 RNA Kjypd; 3’ KidapypUe;J Muk;gpf;Fk; Gjpa DNA gl;bif> DNA 
nghypkNuRtpdhy; ePl;rpailjy; 

ngw;Nwhu; DNA  gl;biffspd; epa+f;fpspNahiul; njhlupf;Nfw;g> tsUk; 

gl;biff;Fj; jpUj;jkhd epug;Gfpd;w epa+f;fpspNahiul;Lfs; Nru;f;fg;gLtjhy; 

DNA nghypkNuR ngUk;ghyk; 100% tOtw;wJ. vdpDk; Nru;f;fg;gLk; 105 
epa+f;fpspNahiul;Lfspy; xU tO Vw;gly; rhj;jpakhdJ. mr;Rg;ghu;itg;gb 

jpUj;Jjy; nghwpKiw (proof reading) %yk; nrhe;jj; jtWfs; jpUj;jg;gl;L> 

tO tPjkhdJ 100>000 klq;Ffshy; (1010f;F1) Fiwf;fg;gLfpd;wJ. vdNt> 

kfs; DNA %yf;$Wfs; ngw;Nwhu; DNA %yf;$Wfisg; ngUk;ghYk; 

xj;jpUg;gJld; jkf;fpilNaAk; xj;jpUf;Fk;.

Kd;nry;Yk; gl;bifapd; 

gpd;Gwkbjy; jpir

ngw;NwhUf;Fupa 

gl;biffs;

5'

3'

3'

5'

3'

5'

3'

5'

Kd;nry;Yk; 

gl;bif

,iljy; gl;bif

(xfrhfp Jz;lq;fs;)

cU 7.11 DNA %yf;$wpd; rkhe;ju Kuzhd jd;ikapd; gpur;rpidia DNA nghypkNuR 
jPu;f;Fk; tpjk;
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DNA  nghypkNuR nehjpaj;jhy; DNA ,d; tsUk; gl;biff;Fj; jtwhd 

epa+f;fpspNahiul;L xd;W Nru;f;fg;gLk;NghJ> nghUe;jhikahdJ mNj 

nehjpaj;jhy; ,dq;fhzg;gLfpd;wJ; mLj;j epa+f;fpspNahiul;Lr; Nru;f;fg; 

gLjy; epWj;jg;gLfpd;wJ; vf;Nrhepa+f;fpspNaR (exonuclease) njhopw;gl;lhy; 
jtwhd epa+f;fpspNahiul;L mfw;wg;gLfpd;wJ; nghypkNuR njhopw;ghL 

kPz;Lk; njhlUfpd;wJ. ,J DNA nghypkNurpd; mr;Rg;ghu;itg;gb jpUj;Jk; 

nraw;ghL (proof reading activity) vd miof;fg;gLk;.

A T TG GC

AT A GGC A TC

A5'

3' 5'

A T TG GC

AT A GGC A TC

A
5'

3' 5'

A T TG GC

AT A GGC A TC

A5'

3' 5'

nghypkNuR Gjpjhfj; 

njhFf; fg;gLk; DNA 
gl;biff;Fj; jtwhd 

epa+f;fpspNahiul;ilr; 

Nru;j;jy;

nghypkNuR 

nghUe;jhikiaf; 

fz;Lgpbj;jy;

nghypkNuR jtwhd 

epa+f;fpspNahiul;il 

mfw;Wtjw;F 3'   5'  
vf;Nrh epa+f;fpspNaR 

njhopw;ghl;ilg; 

gad;gLj;jy;

cU 7.12   DNA nghypkNurpd; mr;Rg;ghu;itg;gb jpUj;Jk; nraw;ghL

,d;ndhU tif DNA nghypkNuR DNA  - RNA fyg;Gg;gpwg;Gfis ,dq; 

fhz;fpd;wJ; iwNghepa+f;fpspNahiul;Lfis mfw;Wfpd;wJ; mtw;Wf;Fg; 

gjpyhf Bxl;rp iwNghepa+f;fpspNahiul;Lfisg; gpujpaPL nra;fpd;wJ; 
,jdhy; RNA Kjiy DNA  ,dhy; gpujpaPL nra;fpd;wJ. jw;NghJ DNA 
Jz;lk; g+uzkhf;fg;gl;Ltpl;lJ. Mdhy; DNA nghypkNurpdhy; xfrhfp 

Jz;lq;fspd; Kidfis ,izf;fKbahJ. vdNt ,ilntspfs; 

fhzg;gLk;. 

DNA ypNf]; : DNA njhFg;gpy; Gjpjhfj; njhFf;fg;gl;l> mUfpYs;s 

Jz;lq;fis ngh];Ngh,UvRj;ju;g; gpizg;ig cUthf;fp ,izg;gjd; 

%yk; DNA ,d; g+uz gl;bifiaj; Njhw;Wtpf;Fk;. Gjpjhfj; njhFf;fg;gl;l 

DNA gl;bifapd; ,ilntspfis ,J milf;Fk;.
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Kd;nry;Yk; gl;bif

gpd;Gwkbjypd; Njhw;wj;jhdk;

,iljy; gl;bif

3'

5'
Kd;nry;Yk; gl;bif,iljy; gl;bif

gpd;Gwkbjypd; jpir 

nfypf;NfR

xw;iwg; gl;bifg; 

gpizg;Gg; Gujk;

5'-3' jpirapy; 

njhlu;r;rpahf 

eilngWk; 

Kd;nry;Yk; 

gl;bifapd; 

njhFg;G

Kd;nry;Yk; 

gl;bifg; gbj;jfL

,iljy; gl;bif gbj;jfL

ngw;Nwhu; DNA

gpiwNkR

DNA pol III

DNA ,ypNfR
DNA pol III  DNA  

gl;bifiaj; njhFj;jy;

,iljy; gl;bif

Kd;nry;Yk; 

gl;bifg; 

gbj;jfL DNA pol I

,uz;L DNA Jz;lq;fis  

DNA ,ypNfR ,izj;jy;

3'

5'

cU 7.13 DNA gpd;Gwkbjypd; xl;Lnkhj;jr; nrad;Kiw

DNA gpd;Gwkbjypd; xl;Lnkhj;jr; nrad;Kiw

neUf;fkhfr; Rw;wg;gl;l DNA  jsu;tiljy;

,ul;il tpupgug;Gr;RUs; Fiyjy; / ,iotupg;gy;ypiz ,Of;fg;gl;Lj; 

jpwe;J nfhs;sy; (unzipping)

xw;iwg; gl;bif nfhz;l DNA cWjpahf;fg;gly; 

RNA Kjypdhy; DNA njhFg;G Muk;gpf;fg;gly;

Gjpa DNA gl;bif ePSjy; -  Kd;nry;Yk; gl;bif - njhlu;r;rpahdJ 
,iljy; gl;bif - njhlu;r;rpaw;wJ

RNA Kjy; mfw;wg;gl;L RNA (iwNghepa+f;fpspNahiul;L)> DNA ,dhy; 
gpujpaplg;gly;.

mUfpYs;s epa+f;fpspNahiul;Lfspw;F ,ilapYs;s ,ilntsp 

milf;fg;gly;.

GNuhfupNahl;lhTf;Fupa kw;Wk; a+fupNahl;lhTf;Fupa DNA gpd;Gwkbjypw;F 
,ilNaAs;s xw;WikfSk; Ntw;WikfSk;

a+fupNahl;LfSk; GNuhfupNahl;LfSk; DNA gpd;Gwkbjypd; gy ,ay;Gfspy; 
xj;Js;sd. mit nfypf;Nfirg; gad;gLj;jp ,ul;ilg; gl;bif DNA ,d; 
RUisf; Fiytilar; nra;Ak;: DNA nghypkNuRfisg; gad;gLj;jpg; 

gy;ghj;Jr; Nru;f;ifj; jhf;fq;fis elhj;Jk;. DNA gpd;Gwkbjiy Muk;gpj;J 
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itf;f ,uz;bYk; jdpj;Jtkhd njhlupfs; (gpd;Gwkbjypd; Njhw;wj;jhdk; 
- ‘xwp’ (‘Ori’) fhzg;gLk;. nghjpnra;ag;gl;l DNA NlhNghINrhkNurpdhy; 
jsu;Twr; nra;ag;gLk;. gpd;Gwkbjy; nrad;Kiw Kd;nry;Yk; kw;Wk; 

,iljy; gl;bifiaf; nfhz;L xNu tpjkhfNt eilngWk;. RNA  Kjy;fs; 

Njhw;Wtpf;fg;gl;Lg; gpujpaPL nra;ag;gLk;. ,ilntspfs; ,ypNfrpdhy; 

milf;fg;gLk;.

,r;nrad;KiwahdJ NkNyhl;lkhf xj;jpUe;jNghJk; gy Kf;fpakhd 

NtWghLfSk; mq;F fhzg;gLfpd;wd. a+fupNahl;lhTf;Fupa epw%u;j;jj; 

jpYs;s DNA %yf;$wpd; gUkd; gw;wPupahf; fynkhd;wpYs;s tl;l DNA 
%yf;$wpd; gUkid tpl kpfTk; ngupJ. ,jdhy; GNuhfupNahl;Lfs; 

toikahf ‘xwp’ xd;iwAk; a+fupNahl;lhTf;Fupa epw%u;j;jk; xd;W gy 

‘xwp’fisAk; nfhz;bUf;Fk;. a+fupNahl;LfspdJk; GNuhfupNahl;LfspdJk; 

DNA nghypkNuRfs; njhopw;ghl;by;; xj;jpUe;j NghJk; mtw;wpd; fl;likg;gpy; 

xd;wpypUe;J xd;W NtWgl;lit. GNuhfupNahl;Lfspy; DNA gpd;Gwkbjy; 
njhlu;r;rpahf eilngWk;. a+fupNahl;Lfspy; fytl;lj;jpd; S mtj;ijapy; 

kl;Lk; ,J eilngWk;.

DNA rPuikg;Gk; mjd; Kf;fpaj;JtKk;

gy;NtWgl;l ,urhad kw;Wk; ngsjpf Kftu;fshy; DNA  f;F Nrjk; 

Vw;gLj;jg; glyhk;. ,jdhy; DNA ,d; ,ul;iltpupgug;Gr; RUspy; 

nghUe;jhikia Vw;gLj;Jk;. ,J DNA njhlupapy; epue;ju khw;wj;ij 

Vw;gLj;Jk;. ,J DNA gpd;Gwkbjypy; Vw;gLk; jtWfs; mr;Rg;ghu;itg;gb 

jpUj;Jjypd;NghJ ftdpf;fg;glhky; tplg;gLtjhYk; Vw;glyhk;. ,J tpfhuk; 

vd miof;fg; gLk;. tpfhuk; xd;W my;yJ tpfhuq;fspd; njhFg;Gf; 

fynkhd;iwf; nfLjp tpistpf;fpd;wjhf;fpg; Gw;WNehia Vw;gLj;jyhk;. 

tpfhuq;fs; gpwg;Gupikaikg;igf; $l khw;wyhk;. ngUk;ghYk; mit 

nfhy;yf; $baitahf ,Uf;Fk; ,y;yhtpby; rhjfkw;w gpwg;Gupik 

mikg;Gf;fisahtJ Njhw;Wtpf;Fk;. Gzupfisj; Njhw;Wtpf;Fk; 

fyq;fspy; tpfhuq;fs; Vw;gl;lhy;> mit mLj;j re;jjpfSf;Ff; flj;jg;gl;L 

vr;rq;fspilNa khwy;fis Vw;gLj;Jk;.

mt;thwhd nghUe;jhik xd;W Vw;gLk;NghJ ,ul;il tpupgug;Gr;RUspd; 

tbtk; rpije;J tpLk;. cjhuzkhf> UV fjpu;tPr;R mUfpYs;s ,U 

jakpd; %yq;fspilNa gq;fPl;Lg; gpizg;ig Vw;gLj;jptpLk;. ,jdhy; DNA 
%yf;$wpd; tbtk; rpije;JtpLk;. rpije;j ,j;njhlupahy; gpwg;gpf;fg;gLk; 

DNA %yf;$Wfspd; ,uz;L gpujpfspy; xd;W mj;njhlupapy; epue;ju 

khw;wj;ijf; fhTk;. ,J tpfhuk; MFk;. ,t;thwhd rpije;j miktplq;fs; 

toikahff; fyj;jpd; DNA rPuikg;Gg; nghwpKiwahy; ,dq;fhzg;gl;L> 

mJ epue;jukhtjw;F Kd; rPuikg;Gr; nra;ag;gl;LtpLk;. ,J tpfhuq;fspd; 

jpul;rpapd; ,lu;tha;g;igf; Fiwf;Fk;. mq;fpfspd; gpioj;jYf;F DNA rPuikg;G 
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kpf mtrpakhdjhy; gy;NtW mq;fpfspy; $Ljyhd vz;zpf;ifapy; DNA 
rPuikg;G nehjpaq;fs; fhzg;gLfpd;wd.

,e;j nehjpaq;fs; NrjKw;w gl;bifapy; cs;s nghUe;jhj njhlupfis 

ntl;b mfw;wpj; jpUj;jkhd epa+f;fpspNahiul;Lfisg; gpujpaPL nra;Ak;. 

ntl;Ljy; (eWf;fy;) epa+f;fpspNaR xd;wpdhy; Nkw;nfhs;sg;gLk;. rupahd 

gl;bifiag; gbj;jflhfg; gad;gLj;jp> ,ilntsp epug;gg;glyhdJ xU 

tifahd DNA nghypkNurpdhy; Nkw;nfhs;sg;gLk;. ,J epa+f;fpspNahiul; 

eWf;fy; rPuikg;G (nucleotide excision repair) vdg;gLk;. DNA  ,ypNf]; ngh];Ngh 

,UvRj;ju;g; gpizg;gpdhy; ,ilntspia milj;J DNA gl;bifiag; 

g+uzg;gLj;Jk;.

guk;giuayFfSk; mit njhopw;gLk; tpjKk;

GNuhfupNahl;lhTf;Fupa kw;Wk; a+fupNahl;lhTf;Fupa guk;giuayFfspd; 

jd;ik

1860k; Mz;L Gregor Mendel jiyKiwAupik tpjpfis Kd;itj;jNghJ> 

mtu; re;jjpf;Fr; re;jjp flj;jg;gLfpd;w> Njhw;w mikg;gpy; ntspf;fhl;lg;gLk; 

,ay;Gfs; vt;thW fl;Lg;gLj;jg;gLfpd;wJ vd;gij tpsf;fg; guk;giuf; 

fhuzpfs; vd;w gjj;ijg; gad;gLj;jpdhu;. mf;fhyj;jpy; ,it fw;gid 

myFfshfTk; fyf;fl;likg;gpy; mtw;wpd;  miktplk; mwpag;glhkYk; 

,Ue;jJ. ,d;W guk;giuf;Fupa ngsjpf kw;Wk; njhopw;ghl;Lf;Fupa 

myFfshfg; guk;giuayFfs; milahsg;gLj;jg;gl;Ls;sd. ,it epw 

%u;j;jq;fspy; jdpj;j myFfshf mike;Js;sd.

        

   guk;giuayF

guk;giuapd; ngsjpf 

kw;Wk; njhopw;ghl;bw;Fupa 

mbg;gil myF 

guk;giuayF MFk;. 

epw%u;j;jnkhd;wpy;  

jdpj;Jtkhd jhdnkhd;wpy; 

mike;Js;s DNA 
,d; Jz;lnkhd;iw 

guk;giuayF cs;slf;fp 

apUf;Fk;. ,J RNA ,d; 
njhlupiaf; Fwpg;gpLfpd;wJ.

,e;j ntspg;gLj;Jjy;fs; Fopatpaypd; 

tpUj;jp> xLf;fw;gpupT kw;Wk; ,ioAUg; 

gpupTfspy; epw%u;j;jq;fspd; elj;ijia 

mtjhdpf;ff;$ba jifik vd;gtw;Wld; 

Muk;gkhfpd. epw%u;j;jq;fspd; elj;ijAk; 

nkd;lypd; guk;giuf; fhuzpfspd; elj;ijAk; 

xj;j Nfhyq;fisf; fhl;Lfpd;wd. a+fup 

Nahl;Lfspy; epw%u;j;jq;fs; ,Ukbakhd 

%u;j;jf;fyq;fspy; Nrhbahff; fhzg;gLk;. 

vdNt guk;giuayFfSk; $lr; NrhbahfNt 

fhzg;gLk;. ,uz;L ngw;Nwhu;fspYkpUe;J 

ngwg;gLk; mNj guk;giuayFfisf; 

nfhz;l xU Nrhb epw%u;j;jq;fs; mikg; 

nghj;j epw%u;j;jq;fs; vd miof;fg;gLk;. nghJthfg; GNuhfupNahl;Lfs; 

xt;nthU fyj;jpYk; xU epw%u;j;jj;ijf; nfhz;bUf;Fk;. vdNt mit 

xUkbakhff; fUjg;glyhk;.
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epw%u;j;jj;jpy; xU guk;giuayfpd; miktplk; jhdk; vd miof;fg;gLk;. 

ntt;NtW epw%u;j;jq;fspy; mNj jhdj;jpy; mike;Js;s guk;giuayFfspd; 

khw;W tbtk; guk;giuayFfspd; vjpUUf;fs; vd miof;fg;gLk;. 

GNuhfupNahl;lhTf;Fupa guk;giuayFfs; tl;l DNA %yf;$wpd; jhdq;fspy; 

jdpj;j DNAj; Jz;lq;fshf mike;jpUf;Fk;.

       

xg;gNuhd; (Operon) :

guk;giuayFfspd; 

$l;lk; xd;W> xU jdpj;j 

uhd;];fpupg;\d; myfhfj; 

(transcription unit) njhopw;gLjy;. 
mJ xU fl;Lg;ghl;Lg; 

gpuNjrj;ijAk; (xU 

nraw;gLj;jp> xU J}z;b) 

fl;likg;Gf;Fupa guk;giu 

myFfisAk; nfhz;lJ. 

,it xU mRNA Mf 

uhd;];fpiug; gz;zg;gLk;. 

gy ngg;iul;Lfisf; 

FOf;Fwpf;Fk;.

xU capupurhadg; ghijtopf;Fg; gy 

gbfs; ,Uf;Fk;. xt;nthU gbAk; xU 

guk;giuayfhy; fl;Lg;gLj;jg;gLk;. vdNt 

xU Fwpg;gpl;l gpwg;Gupikaikg;igf; 

fl;Lg;gLj;Jtjpy; gy guk;giuayFfs; 

gq;Nfw;Fk;. a+fupNahl;Lfspy; ,g;guk;giu 

ayFfs; gy epw%u;j;jq;fspilNa guk;gp 

apUf;Fk;. GNuhfupNahl;Lfspy; guk;giu 

ayFfs;> xd;wd;gpd; xd;W nfhj;Jfshf 

epw%u;j;jj;jpd; mNj gpuNjrj;jpy; xOq;F 

gLj;jg;gl;bUf;Fk;. xU jdpj;j fl;Lg;ghl;Lg; 

gpuNjrj;jpdhy; ,f;nfhj;Jfs; xd;whfNt 

ntspg;gLj;jg;gLk;; xU mRNA ,y; uhd;]; 

fpiug; gz;zg;gLk;. ,e;j mRNA %yf; 

$Wfs; gy;NtWgl;l ngg;ijl;Lfshf nkhopngau;f;fg;gLk;. GNuhfupNahl;L 

fspy; ,t;thW xOq;fikf;fg;gl;l guk;giuayFf; nfhj;Jfs; xg;gNuhd;fs; 

(Operons) vd miof;fg;gLk;.

GNuhfupNahl;Lfspy; epw%u;j;jq;fspd; midj;J DNA Jz;lq;fSk; njhopw; 

ghl;Lf;Fupait (mRNA Mf uhd;];fpiug; gz;zg;glf;$bait my;yJ 

fl;Lg;ghl;Lg; gpuNjrq;fshfr; nraw;glf; $bait) a+fupNahl;Lfspy; 

DNA ,d; ngUk;ghfk; ,dq;fhzg;gl;l njhopy;fs; mw;wit. guk;giu 

ayFfSf;fpilNa fhzg;gLk; mt;thwhd DNA  Jz;lq;fs; guk;giuayfpil 

DNA  vd miof;fg;gLk;. mj;Jld; guk;giuayfpDs; cs;s uhd;];fpiug; 

nra;ag;gLk; rpy njhlupfs; gy;ngg;ijl;Lfshf nkhopngau;f;fg;glkhl;lhJ. 

mjhtJ FOf;Fwpf;Fk; njhlupfSk;> FOf;Fwpf;fhj njhlupfSk; 

guk;giuayfpd; uhd;];fpupg;w;wpy; fhzg;gLk;. guk;giuayfpDs; cs;s 

FOf;Fwpf;fhj njhlupfs; ,d;Nwhd;fs; (introns) vdTk; gy;ngg;iul;LfSf;Ff; 

FOf;Fwpf;Fk; njhlupfs; vf;;Nrhd;fs; (exons) vdTk; miof;fg;gLk;. ,jd;gb 

uhd;];fpupg;lhdJ> vf;;Nrhd;fisAk; ,d;Nwhd;fisAk; nfhz;bUf;Fk; 

uhd;];fpupg;l; xU Kd; - mRNA MFk;. ,jpy; ,d;Nwhd;fs; ntl;bafw;wg;gl;L> 

vf;Nrhd;fs; ,izf;fg;gl;L mRNA Njhw;Wtpf;fg;gLk;. 
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jiyKiwAupikapd; epw%u;j;jf;nfhs;if

kQ;rs; tl;l 

tpj;Jfs;  (YYRR) × 
xLf;fg;gpupT

fUf;fl;ly

gr;ir RUq;fpa 

tpj;Jfs; (yyrr)

midj;Jk; kQ;rs; tl;l 

tpj;Jfs; (RrYy)

jd;taj;j njhFg;G tpjp

F1 jhtuq;fspilNa fUf;fl;ly; 

F2 re;jjp

Gzupfs;

Gzupfs;

P re;jjp

F1 re;jjp

jdpikg;gLj;jy; tpjp xLf;fw; 

gpupT

cU 7.14 nkd;lypd; tpjpfspd; epw%u;j;j mbg;gil: xLf;fw;gpuptpd;NghJ mikg;nghj;j 

epw%u;j;jq;fspy; guk;giuayFfspd; vjpUUf;fspd; elj;ij

cU 7.14 epw%u;j;jq;fspy; mike;Js;s guk;giuayFfs;> mtw;wpd; 

vjpUUf;fs; vd;gtw;wpdJk; nkd;lypd; guk;giuf; fhuzpfspdJk; elj;ij 

fspilNaAs;s rkhe;juj;jd;ikiaf; fhl;Lfpd;wJ. gpwg;Gupikf; fw;ifapy; 

Nrfupf;fg;gl;l rhd;Wfs; tpQ;Qhdpfshy; ftdpf;fg;gl;L> mtu;fspy; gyuhy; 

jiyKiwAupikapd; epw%u;j;jf; nfhs;;if RahjPdkhf tpUj;jpahf;fg;gl;lJ. 

nkd;lypd; guk;giuf; fhuzpfs;  my;yJ guk;giuayFfs; epw%u;j;jq;fspd; 

jdpj;Jtkhd jhdq;fspy; mike;jpUf;Fk;. vdNt epw%u;j;jq;fSk; 

mjpyike;Js;s guk;giuayFfSk; ,Ukbakhd fyq;fspy; Nrhbahff; 

fhzg;gLk;. Kd;mtj;ij I ,y; mikg;nghj;j epw%u;j;jq;fspd; Nrhbahjy; 

eilngWk;. mDmtj;ij I ,y; jha;f;Fupa kw;Wk; je;ijf;Fupa epw%u;j;jq;fs; 
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xU xOq;F Kiwg;gb tupirg;gLj;jg;gLtjpy;iy. ,J jd;taj;j njhFg;G 

MFk;. Nkd;Kf mtj;ij I ,y; jd;taj;j njhFg;gile;j mikg;nghj;j 

epw%u;j;jq;fs; jdpikg;gLj;jg;gl;L epw%u;j;jq;fspd; vz;zpf;if 

miuthrpahff; Fiwf;fg;gLk;. ,J jdpikg;gLj;jy; MFk;. epw%u;j;jq;fspd; 

jd;taj;j njhFg;G> jdpikg;gLj;jy; vd;gtw;why; mikg;nghj;jpuhj 

epw%u;j;jq;fspYs;s guk;giuayFfspd; vjpUUf;fs; mDmtj;ij I 
,y; gy;NtW Nru;khdq;fspy; jd;taj;j njhFg;gilfpd;wd. Nkd;Kf 

mtj;ij I epiwTw;w gpd;du; vjpUUf;fs; jdpikg;gLj;jg;gl;L> ehd;F> 

xU kbakhd fyq;fisr; rkkhd tpfpjhrhuj;jpy; Njhw;Wtpf;Fk;. ,it 

gy;NtW vjpUUr; Nru;khdq;fisf; nfhz;bUf;Fk;. F1 I vOe;jkhdkhd 

fyg;Gf;F cl;gLj;jpa gpd;du; nkd;lyhy; mtjhdpf;fg;gl;l F2 re;jjpapd; 

Njhw;wtikg;G tpfpjq;fs; ,Nj epahapj;jy; %yk; tpsf;fg;glyhk;.

guk;giuayF ntspg;ghL

guk;giuayF xd;W nraw;gLk;NghJ guk;giuayfhdJ ,ay;Gfisf; 

fl;Lg;gLj;Jfpd;wd. ,J guk;giuayF ntspg;gLj;jg;gLfpd;wJ vdf; 

$wg;gLk;. guk;giuayfpd; ntspg;ghlhdJ> xU guk;giuayfpy;; Nrkpf;fg; 

gl;Ls;s jfty;fshy;;> njhopw;ghl;bw;Fupa guk;giuayF tpisnghUisj; 

jahupf;fg; gad;gLj;jg;gLk; nrad;KiwahFk;. xU guk;giuayfpd; <w;W 

tpisnghUs; toikahf xU gy;ngg;iul;L MFk;. ,J nghUj;jkhd 

jpupGfSf;F cl;gl;l gpd;du; xU Gujkhf khWk;. vdpDk; gy RNA fSk; 

guk;giuayfpd; <w;WtpisnghUshfj; njhopw;gLfpd;wd. cjhuzkhf 

,iwNghNrhKf;Fupa RNA (rRNA) kw;Wk; ,lkhw;Wk; RNA (tRNA) vd;gd 

Neubahd njhopw;ghLfisf; nfhz;l mt;thwhd RNA %yf;$Wfs; MFk;.

guk;giuayFfs; vt;thW ,ay;Gfisf; fl;Lg;gLj;Jfpd;wd vdg; 

guprPypf;fg;gl;lNghJ (Archibald Garrod ,lkpUe;J 1902 ,y; KjyhtJ 

gupe;Jiu Kd;itf;fg;gl;lJ) Njitahd nehjpaq;fis cw;gj;jp 

nra;a Kbahikapdhy; mDNrgj;jpy; cld;gpwe;j jtWfs; Vw;gLtjd; 

tpisthf jiyKiwAupik ngw;w Neha;fs; Vw;gLk;. my;fg;Nlhepa+upah 

(Alkaptonuria) vd;Dk; xu guk;giu Nehapd; NehawpFwp my;fg;Nlhd; 

(Alkapton) vd;w ,urhadg;nghUis mDNrgj;jpw;F cl;gLj;jf;$ba 

nehjpak; njhFf;fg;glhik MFk;. Nehahspfspy; my;fg;Nlhd; rpWePupy; 

fhzg;gLtJld; mjd; xl;rpNaw;wj;jpdhy; rpWePu; fWg;G epwkhFk;.

guk;giuayF ntspg;ghlhdJ> xU guk;giuayfpy; my;yJ DNA Jz;l 

nkhd;wpy; Nrkpf;fg;gl;l jfty;fs; RNA njhlupahfg; gpujp gz;zg;gLtjpy; 

Muk;gpf;fpd;wJ. gy;ngg;iul;Lfspd; njhFg;gpy; guk;giuayF Neubahfg; 

gy; ngg;iul;lhf khw;wg;gLtjpy;iy. Mdhy; DNA ,Ys;s nra;jpia 

gy;ngg;iul;bYs;s nra;jpf;Ff; flj;Jtjpy; gq;Fgw;Wfpd;wJ. RNA %yf; 
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$whdJ DNA ,ypUe;J gy;ngg;iul;LfSf;Fj; jfty;fisj; njhlu;ghLk; 

nra;jpfhtpahfj; njhopw;gLtjhy;> ,J nra;jpfhTk; RNA (mRNA) vd 

miof;fg;gLk;. gy;ngg;iul;Lfspd; njhFg;gpy; 2 gbfs; cs;sd.

mitahtd;

1) uhd;];fpupg;\d; (Transcription) - DNA njhlup xd;W mRNA Mfg; gpujp 

gz;zg;gly;.

2) nkhopngau;j;jy; - mRNA ,Ys;s jfty;fis mkpNdhmkpyq;fspd; 

njhlup xd;Wf;F khw;Wjy;.

uhd;];fpupg;\d; gpd;Gwkbjiy xj;jJ. Vnddpy; DNA gl;bif xd;W 

epug;Gfpd;w mRNA gl;bifiaj; Njhw;Wtpf;Fk; xU gbj;jflhfj; njhopw; 

gLk;. uhd;];fpupg;\dpYs;s NtWghlhdJ xU DNA gl;bif kl;Lk; gpujp 

nra;ag;gLtJld;> gpujp xU RNA %yf;$whf ,Ug;gJk; MFk;. gy;ghj;Jr; 

Nru;f;ifia Cf;Fk; gpujhd nehjpak; RNA nghypkNuR MFk;. ,e;j RNA 
MdJ guk;giuayfpy; Nrkpf;fg;gl;Ls;s nra;jpia gy;ngg;iul; rq;fpyp 

njhFf;fg;gLk; ,lj;Jf;Ff; flj;Jtjhy; mJ mRNA MFk;.

mRNA ,Ys;s nra;jp mkpNdhmkpyq;fspd; njhlupf;F nkhopngau;f;fg;gLk;. 

,r;nrad;KiwahdJ> irw;Nwhnrhy;ypy; (cytosol) fhzg;gLfpd;w ,iwNgh 

Nrhk;fSld; $l;lhf Nkw;nfhs;sg;gLk;.

mRNA f;F Nkyjpfkhf> NtWtifahd RNA fSk; nehjpaq;fSk; 

gy;ngg;iul;Lj; njhFg;gpy; <LgLfpd;wd. GNuhfupNahl;LfspYk; a+fupNahl;L 

fspYk; gy;ngg;iul; njhFg;Gr; nrad;Kiwapd; mbg;gilg; nghwpKiw 

xj;jJ. rpy Kf;fpakhd NtWghLfs; mjpy; fhzg;gLk;.

gpwg;Gupikg; gupghil

uhd;];fpupg;\dpy; gbj;jfl;bd; xt;nthU vOj;Jk; mjDld; nghUe;;jp 

,Uf;fpd;w vOj;jhf mRNA ,y; gpujpgz;zg;gLk;. mRNA MdJ> gbj;jfl;bw;F 

epug;Gfpd;wjhf mikAk; vd;gijf; ftdpf;f. vdNt ,J kw;iwa DNA 
gl;bifapd; xU gpujpahf mikAk;. ,J ntspg;gilahd> NeUf;F Neuhd 

gpujpgz;zyhff; fhzg;gLfpd;wJ. kWGwk;  epa+f;fpspf;fkpyj;jpd; nkhop 

ehd;F vOj;JfisAk; (epa+f;fpspNahiul;Lfs;) Gujj;jpd; nkhop 20 
vOj;JfisAk; (mkpNdhmkpyq;fs;) nfhz;bUf;Fk;. xt;nthU tifahd 

epa+f;fpspNahiul;LfSk; mkpNdhmkpykhf nkhopngau;f;fg;gl;bUg;gpd; 

mq;F ehd;F mkpNdhmkpyq;fs; kl;LNk FOf;Fwpf;fg;gl;bUf;Fk;. 

vdNt xU mkpNdhmkpyj;ijg; FOf;Fwpg;gjw;F epa+f;fpspNahiul;Lfspd; 

Nru;khdk; xd;W Njitg;gLk;. epa+f;fpspNahiul;Lfspd; %d;wd; njhFjpahy; 

mkpNdhmkpyq;fs; FOf;Fwpf;fg;gLfpd;wd vdg; gupNrhjidfshy; 
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ep&gpf;fg;gl;Ls;sJ. Gujj;njhFg;ghdJ> %d;wd; njhFjp xd;iw 

mbg;gilahff; nfhz;lJ. vdNt gpwg;Gupikg;gupghil vd;gJ %d;wd; njhFjpg; 

gupghil xd;whFk;. %d;nwOj;Jr; Nru;khdk; my;yJ %d;wd; njhFjpiaf; 

fUJk;NghJ> mq;F 43 = 64 rhj;jpaq;fs; cs;sd. %d;nwOj;Jr; nrhw;fs; 

my;yJ %d;wd; njhFjpfs; xd;wd; gpd; xd;whf thrpf;fg;gLk;. mj;Jld; 

,it Nkw;nghUe;jhjit. midj;Jr;; nrhw;fSk; %d;W vOj;Jf;fisf; 

nfhz;litahjyhy; nrhw;fis vy;iyg;gLj;Jtjw;F ,ilntsp Njit.

guk;giuayF xd;wpYs;s Nkw;nghUe;jhj %d;nwOj;Jf; nfhz;l nrhy;ypy; 

Nrkpf;fg;gl;Ls;s gpwg;Gupikg;gupghil> epug;Gfpd;w mRNA ,y; %d;nwOj;Jf; 

nfhz;l> Nkw;nghUe;jhj nrhy;yhfg; gpujpgz;zg;gLfpd;wJ. xNu Neuj;jpy; 

%d;nwOj;JfisAk; thrpj;J> xt;nthU %d;nwOj;JfSf;Fg; nghUj;jkhd 

mkpNdhmkpyj;ij ,dq;fhzy; %yk; mJ nkhopngau;f;fg;gLfpd;wJ. 

(cU 7.16) mRNA ,d; epa+f;fpspNahiul;L %yq;fspd; %d;wd; njhFjp 

my;yJ mkpNdhmkpy cUthf;fj;jpw;fhd FOf;Fwpj;jy; NfhNlhd; vd 

miof;fg;gLk;. vdNt gpwg;Gupikg; gupghilapy; 64 NfhNlhd;fs; cs;sd.

64 ,y; 61 %d;wd; njhFjpfs;> 20 mkpNdhmkpyq;fSf;Ff; FOf;Fwpf;Fk;. 

Vida %d;Wk; nkhopngau;g;gpd; 'epWj;jy;" irifahf my;yJ 'KbT 

ngWk;" NfhNlhd;fshfg; (UAA, UAG, UGA) gad;gLj;jg;gLk;. AUG NfhNlhd; 
nkjpNahidiaf;; (Met) FOf;Fwpj;Jj; 'njhlf;ff; NfhNlhdhf" nraw;gl;L> 

mRNA ,d; nkhopngau;g;ig ,f;NfhNlhdpy; Muk;gpg;gjw;Fg; Gujj;ijj; 

njhFf;Fk; ,ae;jpuj;njhFjpf;Fr; irifia toq;Fk;. vdNt midj;Jg; 

Gujq;fspdJk; KjyhtJ mkpNdhmkpyk; nkjpNahidd; MFk;. Mdhy; 

nkhopngau;g;gpd; ,Wjpapy; nehjpar;nraw;ghl;bd; %yk; nkjpNahidd; 

mfw;wg;glyhk;. cU 7.16 midj;Jf; NfhNlhd;fisAk; (64) ve;j 

mkpNdhmkpyj;ij tifFwpf;fpd;wJ vd;gijAk; fhl;Lfpd;wJ. xd;Wf;F 

Nkw;gl;l NfhNlhd;fshy; rpy mkpNdhmkpyq;fs; FOf;Fwpf;fg;gLtij 

,yFthf mtjhdpf;ff; $bajhfTs;sJ.
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DNA %yf;$W

guk;giuayF 1

guk;giuayF 2

3' 5'

3'
5'

DNA gl;bifg; 

gbj;jfL

mRNA 

Gujk;

Trp Phe Gly Ser

mkpNdhmkpyk;

  gbj;jfL

  gbj;jfL

cU 7.15 gpwg;Gupikg; gupghilahdJ %d;wd; njhFjpf; NfhNlhd;fisg; gad;gLj;jp 

mRNAf;Fg; gpujpgz;zg;gl;L> gy;ngg;iul; rq;fpypapYs;s mkpNdhmkpykhf 

nkhopngau;f;fg;gLfpd;wJ.

nra;jpnahd;iwj; jpUj;jkhf thrpg;gjw;Fj; njhlf;fg;Gs;sp xd;W> KbTngWk; 

Gs;sp xd;W vd;gtw;Wld; vOj;Jfspd; rupahd njhlupAk;; ,dq;fhzg;gl 

Ntz;Lk;. ,J thrpg;Gr; rl;lfk; (reading frame) vd miof;fg;gLk;. Gujj;ijj; 

njhFf;Fk; ,ae;jpuj;njhFjpahdJ Nkw;nghUe;jhj tbtikg;gpy; cs;s 

%d;wd; njhFjpia xd;wpd;gpd; xd;whf thrpg;gJld;; thrpg;ig Jy;ypakhd 

epiyapy; njhlq;fp Kbf;Fk;. midj;Jr; nrhw;fSk; %d;nwOj;Jf; 

nfhz;litahjyhy;; nrhw;fSf;fpilNa ,ilntsp Njitaw;wJ. 

thrpg;ghdJ> jtwhd ,lnkhd;wpy; Muk;gpj;jhy; jtwhd nra;jpnahd;W 

thrpf;fg;gl;L> jtwhd gy;ngg;iul; xd;W njhFf;fg;gLk;. thrpg;Gr; 

rl;lfj;jpy; xU vOj;J tpLgl;lhNyh my;yJ Nru;f;fg;gl;lhNyh jtwhd 

nra;jp mg;Gs;spapypUe;J thrpf;fg;gl;L jtwhd gy;ngg;iul; njhFf;fg;gLk;. 

kuGuPjpahfr; nra;jp thrpg;ghdJ> vg;NghJk; ,lkpUe;J tykhf mikAk;.
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gpwg;Gupikg; gupghilapd; ,d;ndhU Rthurpakhd mk;rk; mjdJ nghJik 

MFk;. mjhtJ> Vwj;jho vy;yh mq;fpfSNk xj;j gpwg;Gupikg; gupghiliaf; 

nfhz;bUf;fpd;wd. mjd;gb mq;fp xd;wpypUe;J xU guk;giuayF 

jdpikahf;fg;gl;L> mjDld; njhlu;Gila my;yJ njhlu;gw;w NtnwhU 

mq;fpf;F ,izf;fg;gLk;NghJ mNj Gujj;ij ntspg;gLj;j Ntz;Lk;. 

,t;thNw gw;wPupahtpdhy; kdpj ,d;Rypd; cw;gj;jpahf;fg;gLfpd;wJ. ,d;Rypd; 

Gujj;jpw;fhd thrpg;Gr; rl;lfkhdJ kdpjd;> gw;wPupahf; fyk; ,uz;bYNk 

jpl;ltl;lkhf mNj KiwapNyNa nkhopngau;f;fg;gLfpd;wJ. kpd;kpdpg;g+r;rp 

xd;wpd; guk;giuayF Gifapiyj; jhtunkhd;why; ntspg;gLj;jg;glyhk;. 

,jdhy; jhtuk; xspia ntsptpLk;.

,uz;lhk; vOj;J

%
d
;w
h
k
; 
v
O
j
;J

K
j
y
h
k
; 
v
O
j
;J

cU 7.16 m RNA f;fhd NfhNlhd; ml;ltiz

nghypngg;iul;Lj; njhFg;Gg; nghwpKiw

I uhd;];fpupg;\d;; (Transcription)

,J DNA My; ,af;fg;gLfpd;w RNA njhFg;G MFk;. %d;W gbfspy; ,J 

g+u;j;jpahf;fg;gLk;.
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1) njhlf;fk;; : J}z;b vd miof;fg;gLk; xU jdpj;Jtkhd ,lj;jpy; 

uhd;];fpupg;\d; nrad;Kiw njhlf;fpitf;fg;gLk;. J}z;bj; jhdk;> 

uhd;];fpupg;\d; njhlf;fj; jhdj;ijAk; gy;NtW epa+f;fpspNahiul;L 

fisAk; cs;slf;fpaJ. ,ul;ilg;gl;bif nfhz;l DNA ,d; xU 

gl;bif kl;Lk; uhd;];fpupg;\Df;fhd gbj;jflhfj; njhopw;gLk;. 

gbj;jfl;Lg; gl;bif kl;LNk RNA nghypkNuR gpizf;fg;gliy 

vspjhf;Fk;. rupahd jpirNfhl;Lr; Nru;f;ifapy; J}z;bj; njhlupiaf; 

nfhz;bUg;gNj ,jw;fhd fhuzkhFk;. RNA gy;ghj;Jr;Nru;f;ifapy;; 

<LgLk; nehjpak; RNA nghypkNuR MFk;. ,J rupahd jpirNfhl;Lr; 

Nru;f;ifapy; cs;s J}z;bj; jhdj;jpy; gpizAk;. RNA nghypkNuR 
,uz;L DNA gl;biffspdJk; RUisf; Fiyj;Jj; njhlf;fj; jhdj;jpy; 

uhd;]; fpupg;\id Muk;gpj;J itf;Fk;.  RNA nghypkNurpd; xU $W  

nfypf;Nfrpd; nraw;ghl;ilf; nfhz;lJ. ,jdhy; DNA nfypf;NfR 

uhd;];fpupg;\dpy; gq;Fnfhs;tjpy;iy.

2) ePsy; : RNA nghypkNuR nehjpaq;fs;> DNA gbj;jfl;bw;F vjpuhf 

epug;Gfpd;w iwNghepa+f;fpspNahiul;Lfisr; Nru;f;f Muk;gpf;Fk;. RNA 
nghypkNuR> uhd;];fpupg;\d; KbTngWk; jhdj;ij milAk;tiu 5’ 
,ypUe;J 3’ jpirapy; epa+f;fpspNahiul;Lfisj; njhlu;e;J Nru;f;Fk;. RNA 
nghypkNuR Kd;Ndhf;fp efUk;NghJ DNA gl;biffspd; RUs; Fiye;J 

DNA gbj;jfL ntspf;fhl;lg;gLk;. ,J iwNghepa+f;fpspNahiul;Lld;; 

Nrhbahtij mDkjpf;Fk;. kWKidapYs;s ,uz;L gl;biffSk; 

kPsr;RUsilAk;. (cU 7.17)

gbj;jfl;Lg; 

gl;bif

RNA -DNA ,df;fyg;Gg; gpuNjrk;

NTPs

epa+f;fpspNahiul; RNA ,d; 
3' Kidapy; Nru;f;fg;gly;

DNA RUs; Fiyjy;

nghypkNuR efu;T

RNA nghypkNuR

Coding strand
DNA ,d; 
kPsr;RUsy;

3'
5' 3'

5'

cU 7.17 Gjpjhfj; Njhw;Wtpf;fg;gl;l RNA gpujpapd; ePsy;

3) KbTngwy; : GNuhfupNahl;Lfspy; DNA ,d; KbTngWk; njhlupiaf; 

fle;j gpd;dUk; gy;ghj;Jr;Nru;f;if njhlUk;. RNA nghypkNuR nehjpak; 
tpOe;J tpLtJld; uhd;];fpupg;\d; KbTf;Ff; nfhz;L tug;gLk;.
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KbTngwypd; gpd;du;> a+fupNahl;Lfspy; Gjpjhfj; njhFf;fg;gl;l Kd; 

mRNA %yf;$Wfs; RNA nrad;Kiwahf;fj;jpw;F cl;gLk;. Kjpu;e;j RNA 
fUtpypUe;J ntspNaWk;. 

II nkhopngau;j;jy;

mRNA> irw;Nwhnrhy;iy mile;jTld; nkhopngau;g;Gr; nrad;Kiw 

Muk;gpf;fg;gLk;. mRNA ,y; %d;wd; njhFjpf; NfhNlhd;fspd; njhlupahf 

vOjg;gl;Ls;s nra;jp ,iwNghNrhk;fspdhy; thrpf;fg;gLk;. ,J ,lkhw;Wk; 

RNA ,d; (tRNA) cjtpAld; gy;ngg;iul;bYs;s mkpNdhmkpyq;fspd; 

njhlupahf nkhopngau;f;fg;gLk;. xU tRNA  irw;Nwhnrhy;ypYs;s nghJf; 

$l;bypUe;J rupahd mkpNdhmkpyk; xd;iw ,iwNghNrhKf;Ff; nfhz;L 

nry;Yk;. ,iwNghNrhk; ngg;iul; gpizg;ig Mf;Ftjd; %yk; gy;ngg;iul; 

rq;fpypapd; tsUk; Kid mkpNdhmkpyj;ijr; Nru;f;Fk;. nkhopngau;g;gpy; 

kpfKf;fpakhd Ml;lf;fhuu; tRNA fshFk;.

jw;rpwg;ghd tRNA %yf;$W xd;Wld; mjd; xUKidapy; jw;rpwg;ghd 

mkpNdhmkpyk; xd;W ,ize;Jnfhs;Sk;. mJ jw;rpwg;ghd miktplk; 

xd;wpy; epa+f;fpspNahiul;Lfspd; %d;wd; njhFjp xd;iwAk; fhTk;. 

,J mRNA ,Ys;s NfhNlhd;fSf;F epug;Gfpd;wjhff; fhzg;gLk;. 

,e;j %d;wd; njhFjp vjpu;f;NfhNlhd; vdg;gLk;. ,J mRNA ,Ys;s 

NfhNlhd;fSld; %yr;Nrhbahf;fYf;F cs;shFk;. (cU7.18) tRNA 
%yf;$whdJ> %d;wd; njhFjpf; NfhNlhDf;Fk; mjdhy; tifFwpf;fg;gLk; 

mkpNdhmkpyj;Jf;FkpilNa ,irthf;fp %yf;$whf (adapter molecule) 
,t;thW nkhopngau;g;gpid Nkw;nfhs;Sk;.

mkpNdhmkpyg; Gak;

}

vjpu;f;NfhNlhd;

3'

5'

cU 7.18 FNshtu; ,iyf; fl;likg;igf; fhl;Lk; tRNA ,d; ,Ugupkhz khjpup
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,iwNghNrhkpd; fl;likg;G

ntspNaWk; Ruq;fg;ghij

A jhdk; (mkpNdh Viry; 
tRNA  gpizAk; jhdk;)

 ngupa cgmyF

rpwpa cgmyF
mRNA gpizAk; 

jhdk;

E jhdk; (ntspNaWk; 
jhdk;)

P jhdk; (ngg;upily;; - tRNA 
gpizAk; jhdk;)

cU 7.19 ,iwNghNrhkpd; fl;likg;G

nkhopngau;g;Gr; nrad;Kiw 

,JTk; 3 gbfspy; epiwNtw;wg;gLk;.

1) njhlf;fk; : njhlf;fj;jpd; Kjw;gbapy; ,iwNghNrhkpd; rpwpa cgmyF 

mRNA clDk; KjyhtJ mkpNdhmkpykhd nkjpNahididf; 

fhTk; njhlf;fp tRNA clDk; ,izAk;. gpd;du; ,iwNghNrhkpd; 

,uz;L cgmyFfSk; ,ize;J njhopw;gLk; ,iwNghNrhikj; 

Njhw;Wtpf;Fk;. mRNA> njhlf;fp tRNA  vd;gtw;iwf; nfhz;l 

,iwNghNrhk; cgmyFfspd; rpf;fy; nkhopngau;g;Gj; njhlf;fr; rpf;fy; 

vd miof;fg;gLk;. (cU 7.20) AUG njhlf;ff; NfhNlhdhdJ ngupa 
cgmyfpd; P jhdj;Jld; tupirg;gLj;jg;gLk; tiu mRNA  efUk;. 
mjd; gpd;du; njhlf;fp tRNA ,d; vjpu;f;NfhNlhd; AUG njhlf;ff; 
NfhNlhDld; Ijurd; gpizg;ig Vw;gLj;Jk;. ,J nkhopngau;g;Gf;fhd 

njhlf;fj;jpd; irifahFk;.
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ngupa ,iwNghNrhk; 

cgmyF

rpwpa ,iwNghNrhk; 

cgmyF
mRNA gpizAk; jhdk;

mRNA
 5'

njhlf;fp tRNA

P jhdk;

GDP

5'3' 3'
njhlf;ff; NfhNlhd;

nkhopngau;g;Gj; njhlf;fr; rpf;fy;

cU 7.20 nkhopngau;g;Gj; njhlf;fr; rpf;fypd; cUthf;fk;

2) ePsy; : ,g;gbapy;> mkpNdhmkpyq;fs; tsUk; gy;ngg;iul; rq;fpypapd;  

C - Kidaj;jpw;F ngg;iul; gpizg;Gfshy; Nru;f;fg;gLk;. ,J %d;wd; 

njhFjpf; NfhNlhd;fshy; Msg;gl;L> xd;wd; gpd; xd;whf eilngWk;. 

ePsy; %d;W gbfisf; nfhz;l rf;fuk;; %yk; g+u;j;jpnra;ag;gLk;. 

njhlf;fg; gbapd; ,Wjpapy; P jhdk; tRNA  If; nfhz;bUg;gJld; 

nkjpNahidDld; ,ize;JkpUf;Fk;. A jhdk; ntWikahf 

,Ug;gJld; maw;NfhNlhDld; tupirahf;fg;gl;bUf;Fk;. ,uz;lhtJ 

tRNA  MdJ nghUe;;jp ,Uf;fpd;w mkpNdhmkpyj;Jld; A jhdj;Jf;Ff; 
nfhz;L tug;gl;L> mq;F NfhN;lhdhdJ vjpu;f;NfhNlhDld; nghUe;jr; 

nra;ag;gLk;. rf;fuj;jpd; KjyhtJ gb> NfhNlhd; mq;fPfhuk; (codon 
recognition) MFk;. ,uz;lhtJ gbahf> P jhdj;jpYs;s tsUk; 

gy;ngg;iul; rq;fpypapd; fhnghl;iry; $l;lj;jpw;Fk; A jhdj;jpYs;s 

mkpNdhmkpyj;jpd; mikNdh $l;lj;jpw;Fk; ,ilNa ngg;iul; 

gpizg;G xd;W Njhw;Wtpf;fg;gLk;. ,j;jhf;fkhdJ xU rRNA 
My; Cf;Ftpf;fg;gLk;. %d;whtJ gbahdJ> mRNA ,d; nfhz;L 

nry;yyhFk;. mRNA MdJ NfhNlhdpypUe;J NfhNlhDf;F xU 

jpirtopNa efUk;. ,r;nrad;;Kiwapd; NghJ A jhdj;jpYs;s 

tsUk; gy;ngg;iul; rq;fpypAld;  tRNA  P jhdj;ij Nehf;fp efUk;. P 
jhdj;jpy; tpLtpf;fg;gl;l tRNA > mNj Neuj;jpy; E jhdj;ij Nehf;fp 

efUk;. E jhdj;jpypUe;J mJ irw;Nwhnrhy;Yf;F tpLtpf;fg;gLk;. 

A jhdk; ,g;NghJ mLj;j NfhNlhDld; tupirg;gLj;jg;gl;LtpLk;. 

vdNt rf;fur; nrad;Kiw njhlu KbAk;. ePsw; nrad;Kiwf;fhd 

rf;jpj; Njitf;F GTP gad;gLj;jg;gLk;. (cU 7.21)  
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gy;ngg;iul;bd; 

mkpNdhmkpyk;

mLj;j mkpNdhViry; 

tRNA f;Fj; jahuhd 
,iwNghNrhk;

2. ngg;iul; gpizg;gpd; 

   cUthf;fk;

1. NfhNlhd; mq;fPfhuk;

3. nfhz;Lnry;yy;

cU 7.21 nkhopngau;g;gpy; ePsw; gbapy; rf;fukhf eilngWk; %d;W gbfs;

3) KbTngwy; : mRNA efu;e;J nfhz;bUf;Fk;NghJ A jhdj;jpYs;s 

epWj;jy; NfhNlhdhd UAG, UAA, UGA Nghd;w VjhtJ xd;Wld; 
,Wjpapy; tupirg;gLj;jg;gLk;. ,it ve;jnthU mkpNdhmkpyj;ijAk; 

FOf;Fwpg;gjpy;iy. vdNt A jhdj;jpw;F tRNA tUtjpy;iy. 

g+uzg;gLj;jg;gl;l gy;ngg;iul; rq;fpyp irw;Nwhnrhy;ypDs; tpLtpf;fg; 

gLk;. ,iwNghNrhKk; kPjkhfTs;s nkhopngau;g;Gf; $l;Lk; gpupe;J 

tpLk;. (cU 7.22)

tpLtpg;Gf; fhuzp

(xU Gujk;)

epWj;jy; NfhNlhd; (UAG, UAA 
my;yJ UGA (nghUj;jkhd 
mkpNdhmkpyk; tRNA mw;wJ)

RahjPd 

gy;ngg;iul;

RahjPd

 tRNA

cU 7.22 Gujj;njhFg;G KbTngwy; 
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gy;,iwNghNrhk;fs; / nghypNrhk;fs;

mRNA NghjpasT J}uk; efu;e;j gpd; ,uz;lhtJ ,iwNghNrhk; mjDld; 

,ize;J nfhs;sKbAk;. mRNA ,d; ePsj;jpw;Nfw;g Vffhyj;jpy; gy 

,iwNghNrhk;fs; ,ize;J nfhs;sKbAk;. mjdhy; capu;g;ghf 

nkhopngau;f;Fk; mRNAfs;> mtw;wpd; ,ioAld; gy ,iwNghNrhk;fis 

,izj;Jg; gy;,iwNghNrhk;fis my;yJ nghypNrhk;fisj; Njhw;Wtpf;Fk;. 

mit Vffhyj;jpy; gy ,iwNghNrhk;fspd; nkhopngau;g;Gf;F ,lq; 

nfhLg;gjhy; nkhopngau;g;G tPjk; nghypNrhk;fshy; mjpfupf;Fk;.

Direction of 
transcription

,iwNghNrhk;

mRNA

gy;,iwNghNrhk;

DNA
RNA nghypkNuRuhd;];fpupg;\dpd; 

jpir

gy;ngg;iul;L

0.25 μm

cU 7.23 GNuhfupNahl;lhTf;Fupa mq;fpapd; gy;,iwNghNrhk;fs; - mRNA, DNA 
cld; ,ize;j epiyapy; njhlu;e;Jk; tsUjy;

Gujq;fspd; tpjp

Gjpjhfj; njhFf;fg;gl;l gy;ngg;iul;lhdJ> gy;ngg;iul;Lfspd; Kjyhd 

fl;likg;ghFk;. ,it Gujq;fisg; Nghd;W njhopw;ghl;Lf;Fupad 

my;y. gy;ngg;iul;lhdJ> kbg;gile;J (myF 2 Ig; ghu;f;fTk;) rpy 

rkaq;fspy; nkhopngau;g;Gf;Fg; gpd;dhd khw;wq;fSf;F cl;gl;Lj; jkJ 

njhopw;ghl;bw;Fupa tbtj;ijg; ngw;Wf;nfhs;Sk;. 

Fwpj;j rpy ngg;iul;Lfs; mtw;wpd; njhopw;ghl;bw;Fj; Njitahdijtpl 

Nkyjpfkhd Jz;lq;fisf; nfhz;bUf;Fk;. cjhuzkhf> mkpNdh 

mkpyq;fspd; FWfpa Jz;lk; xd;W rpy gy;ngg;iul;Lfspy; fhzg;gl;L> 

irifg; ngg;iul;lhfj; njhopw;gLk;. irifg; ngg;iul;lhdJ gy; 
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ngg;iul;Lfisf; fyj;jpd; Fwpg;gpl;l miktplj;jpw;F my;yJ Ruf;fr; 

nra;tjw;F topfhl;Lk;. ,J Gujq;fspd; flj;jy; (protein trafficking) vdg;gLk;. 
gy;ngg;iul;lhdJ mjd; ,lj;Jf;F te;j gpd;du; ngg;iul; rq;fpypapd; 

Nkyjpf Jz;L Njitg;gLtjpy;iy. MfNt nehjpaq;fspd; %yk; mJ 

mfw;wg;glyhk;.

nkhopngau;g;Gf;Fg; gpd;dhd khw;wq;fshdit rpy mkpNdhmkpyq;fis 
nty;yq;fs; (fpisf;Nfhg;Gujq;fs;)> ,ypg;gpl;Lfs; (,ypg;NghGujq;fs;)> 

ngh];Ngw;Wf; $l;lq;fs; (ngh];giuNyw;wg;gl;l Gujq;fs;) kw;Wk; 

NtW Nru;f;iffs; vd;gtw;Wld; ,izg;gjhy; Vw;gLj;jg;gLk; 

,urhad khw;wq;fis cs;slf;fpaJ. KjyhtJ mkpNdhmkpykhd 

nkjpNahidd; nehjpaj; jhf;fj;jpdhy; mfw;wg;glyhk;. nehjpaq;fs; 

Muk;gg; gy;ngg;iul;LfisAk; $l ,uz;L my;yJ ,uz;Lf;F Nkw;gl;l 

Jz;Lfshf ntl;b> NtWgl;l Nru;khdq;fis ,izg;gjd; %yk; 

njhopw;ghl;Lg;  Gujj;ijj; Njhw;Wtpf;fyhk;. cjhuzkhf ,d;Rypd; Gujk; 

xU jdpj;j gy;ngg;iul;lhfj; Njhw;Wtpf;fg;gl;L> ikaj;Jz;L xd;W 

mfw;wg;gLtjw;fhf ,uz;L ,lq;fspy; ntl;lg;gLk;. njhopw;ghl;Lf;Fupa 

,d;Rypidj; Njhw;Wtpg;gjw;F Vida ,uz;L gy;ngg;iul;Lr; rq;fpypfSk; 

xd;whf ,izf;fg;gLk;.

Gujq;fspd; Nju;Tf;Fupa gbapwf;fk; :

xU fyj;jpYs;s Gujnkhdw;wpd;; msthdJ> njhFg;G tPjj;jpdhYk; 

gbapwf;f tPjj;jpdhYk; jPu;khdpf;fg;gLk;. Gujq;fspd; Nju;Tf;Fupa 

gbapwf;fkhdJ fyj;njhopw;ghLfs; xOq;fhf;fg;glypy; Kf;fpakhd xU 

nghwpKiwahFk;. Fwpg;gpl;l Gujq;fs; jdpj;Jtkhd iriffSf;Fj; 

Jyq;fyhfg; gbapwf;fg;gLfpd;wd. gy;ngg;iul; njhFg;gpy; Vw;gl;l 

jtWfs; my;yJ kbg;giltjpy; Vw;gl;l jtWfs; fhuzkhf Vw;gLk; 

nfLjpahd tpisTfisj; jtpu;g;gjw;fhfj; jtwhd my;yJ NrjKw;w 

Gujq;fs; ,dq;fhzg;gl;L tpiuthfg; gbapwf;fg;gLfpd;wd. rpy Gujq;fs;> 

cjhuzkhf xOq;fhf;Fk; Gujq;fs; mtw;wpd; njhopy; Kbtile;jTld; 

tpiuthfg; gbapwf;fg;gly; Ntz;Lk;. fl;likg;Gg; Gujq;fs; neLq;fhyk; 

epiyj;jpUf;fyhk;.

tpfhuq;fs;

mq;fpnahd;wpd; Njhw;wtikg;G DNA ,y; fsQ;rpag;gLj;jg;gl;Ls;s ghuk;gupaj; 

jfty;fspy; mbg;gilahfj; jq;fpAs;sJ. mtw;wpd; ,Wjp ntspg;ghL> 

mq;fpfspd;  ghuk;gupak;> #oypd; tpisTfs; vd;gtw;Wf;fpilapyhd 

,ilj;njhlu;Gfspd; tpisthf mikAk;. 
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tpfhuk;

mq;fpnahd;wpd; [PNdhkpd; 

epa+f; fpspNahiul; njhlup 

apy; Vw;gLk; khw;wk;

DNA ,y; Vw;gLk; khw;wk;> xU ,dj;ijr; 

Nru;e;j jdpad;fspd; ,ay;Gfspy; Fwpg;gpl;l 

rpy khw;wq;fisf; nfhz;L tuyhk;. ,J 

mq;fpfSf;fpilNa Njhw;wtikg;G khwiy 

Vw;gLj;Jk;.  epue;;jukhf Vw;gLk; ,k;khw;wq;fs; 

tpfhuq;fs; vd miof;fg;gLk;.

tpfhuq;fs; xU ,dj;ijr; Nru;e;j jdpad;fspilNa fhzg;gLk; 

khwy;fspd; %yq;fshFk;.

tpfhuj;jpd; tpisthdJ> eLepiyahdjhfNth> ed;ikaspg;gjhfNth 

my;yJ NfLtpistpg;gjhfNth mikayhk;. NfLjUk; tpfhuq;fs; 

nfhy;yf;$bajhfNth my;yJ mryhd Njhw;wtikg;ig tplf; Fiwe;jstpy; 

rhjfkhdjhfthtJ ,Uf;fyhk;. xU tpfhukhdJ. njhopw;ghnlhd;wpd; 

Kw;whd ,og;igf; $l Vw;gLj;jyhk;. mupjhd re;ju;g;gq;fspy; 

gy;ngg;iul; xd;wpd; njhopw;ghL tpfhuj;jpdhy; Nkk;gLj;jg;glyhk;. ,it 

ed;ikaspf;Fk; tpfhuq;fshFk;. Kw;W KOjhfg; Gjpa njhopw;ghLfs; $l 

tpfhuj;jpdhy; Njhd;wyhk;. cjhuzkhf> xU fPo;;g;gilf;Fj; jdpj;Jtkhd 

nehjpak;; tpfhuj;jpdhy; NtnwhU fPo;g;gilapd; kPJ nraw;gLtjw;F mjd; 

jdpj;Jtk; khwptplyhk;. mjhtJ tpfhuj;jpdhy; Vw;gLk; tpisT xU Gjpa 

capupurhadj; jhf;fj;ij Cf;Ftpf;ff; $ba jfitg; ngWk;.

ghuk;gupag; gjhu;j;jq;fspy; Vw;gLk; khw;wq;fspd; msTf;fika tpfhuj;jpy; 

,uz;L gpujhdkhd tiffs; cs;sd. guk;giuayF xd;wpYs;s 

epa+f;fpspNahiul;Lfspd; njhlupapy; Vw;gLk; rpwpa msT khw;wq;fs; 

my;yJ epw%u;j;jj;jpd; fl;likg;G my;yJ epw%u;j;j vz;zpf;if 

vd;gtw;wpy; Vw;gLk; ngupa msT khw;wq;fs; vd;gdthFk;. ,it KiwNa 

guk;giuayF tpfhuq;fs;> epw%u;j;j xOq;Fjtwy;fs; my;yJ epw%u;j;j 

tpfhuq;fs; vdg;gLk;.

guk;giuayF tpfhuq;fs;

guk;giuayF xd;wpd; DNA njhlupapNyw;gLk; epue;jukhd khw;wq;fs; 

guk;giuayF tpfhuq;fs; vd miof;fg;gLk;. DNA gpd;Gwkbjypd; 

NghJ Vw;gl;l mupjhd jtWfshy; ,e;j tpfhuq;fs; Vw;glyhk;. ,it 

jd;dpr;ir tpfhuq;fs; vd miof;fg;gLk;. NkYk;> rpy Gwf;fhuzpfs; 

$l cau;tPjj;jpy; tpfhuq;fis Vw;gLj;Jk;. ,f;fhuzpfs; tpfhuq;fisj; 

Njhw;Wtpg;gjhy; ,it tpfhukhf;fpfs; vd miof;fg;gLk;. tpfhukhf;fp 

Kftu;fs; ,urhad my;yJ ngsjpff; fhuzpfshf tifg;gLj;jg;glyhk;. 

tpfhukhf;fpg; ngsjpff; fhuzpfSf;F cjhuzkhf X fjpu;fs;> UV fjpu;fs; 
vd;gd mikAk;.
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fynkhd;wpy; gpd;GwkbtilAk; DNA f;F tpfhukhf;fp Kftu;fspdhy; 

tpfhuq;fs; Vw;gLk;. tpfhuq;fs; Gw;WNeha;g;gpwg;igAk; Vw;gLj;Jk;. vdNt 

tpfhukhf;fpfs; Gw;WNehahf;fpfs;;; Gw;WNehahf;fpfs; tpfhukhf;fpfs;. ,e;j 
,urhadg; nghUs;fSk; fjpu;tPr;RfSk; mjpAau; ftdj;Jld; ifahsg;gly; 

Ntz;Lk;. 

guk;giuayF tpfhuq;fspd; tiffs;

xd;W my;yJ xU rpy epa+f;fpspNahiul;Lfspd; Nrhb kl;Lk; <LgLk; rpwpa 

msT tpfhuq;fs; ,itahFk;. xU Nrhb kl;Lk; khw;wg;gl;lhy; ,it 

Gs;sp tpfhuq;fs; vd miof;fg;gLk;. guk;giuayF tpfhuq;fspy; %d;W 

tiffs; cs;sd. mitahtd;

1.  xU jdpj;j epa+f;fpspNahiul; Nrhbapd; gpujpaPL - xU epa+f;fpspNahiul; 

Nrhbia ,d;ndhd;why; khw;Wjy;.

2.  epa+f;fpspNahiul; Nrhbfspd; ,izj;jy;fs; - xd;W my;yJ Nkw;gl;l 

epa+f;fpspNahiul; Nrhbfs; Nru;f;fg;gly;.

3. epa+f;fpspNahiul; Nrhbfspd; ePf;fy;fs;; : xd;W my;yJ Nkw;gl;l 

epa+f;fpspNahiul;  Nrhbfs; mfw;wg;gly;.

xU Nrhb epa+f;fpspNahiul;Lfisg; gpujpaPL nra;jy; Gs;sp tpfhukhFk;. 

,izj;jy;fs; my;yJ ePf;fy;fs; Gs;sp tpfhuq;fshf my;yJ xd;Wf;F 

Nkw;gl;l epa+f;fpspNahiul; Nrhbfs; gq;Fnfhs;tjhf ,Uf;fKbAk;.

gpujpaPL :

xU epa+f;fpspNahiul; NrhbahdJ> ,d;ndhU Nrhbapdhy; gpujpaPL 

nra;ag;gLk;. (cU 7.23) guk;giuayfpd; ePsj;jpy; khw;wkpuhJ. rpy 

gpujpaPLfs; mikjpahd tpfhuq;fs; (Silent mutations) MFk;. guk;giuayF 

xd;wpy; xU epa+f;fpspNahiul;Lr; Nrhbapd; gpujpaPL mjdhy; FOf; 

Fwpf;fg;gLk; gy;ngg;iul;Lfspy; tpisit Vw;gLj;jhjpUf;fyhk;. 

Vnddpy; xU mkpNdhmkpykhdJ xd;Wf;F Nkw;gl;l NfhNlhd;fshy; 

FOf;Fwpf;fg;glyhk;. NfhNlhd; %d;wd;njhFjpapd; %d;whtJ vOj;J 

xU nthgpy; (wobble) nfhz;lJ. mjhtJ NfhNlhdpd; %d;whtJ vOj;J 

,d;ndhU vOj;jpdhy; gpujpaPL nra;ag;gl;lhYk; mNj mkpNdhmkpyNk 

FOf;Fwpf;fg;gLk;. (cjhuzkhf DNA gbj;jfl;Lg; gl;bifapYs;s  

3’ - CCG -5’ %d;wd;njhFjp G I A apdhy; gpujpaPL nra;tjd; %yk; 3’-CCA 
- 5’ Mf khw;wg;gl;lhy; mRNA ,Ys;s NfhNlhd; 5’-GGC - 3’> 5’-GGU-3’ f;F 
khw;wg;gLk;.)
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gpujpaPL gy;ngg;iul;bYs;s xU mkpNdhmkpyj;ij khw;wTk; $Lk;. 

vdNt gy;ngg;iul;bd; Kjyhd fl;likg;G rpwpastpy; khWk;. vdNt 

,e;j tpfhuq;fs; jtwhd GyDs;s tpfhuq;fs; (missense mutations) 
vdg;gLk;. mkpNdhmkpykhdJ NtnwhU mkpNdhmkpyj;jhy; gpujpaPL 

nra;ag;glyhdJ Gujj;jpd; Gilahd my;yJ ehw;gFjpahd fl;likg;gpy; 

(njhopw;ghl;L tbtj;jpy;) Fwpg;gplj;jf;f jhf;fj;ij Vw;gLj;jyhk; my;yJ 

Vw;gLj;jhjpUf;fyhk;. ,J mt;tg;NghJ Gujj;jpw;F xU cau; njhopw;ghl;il 

my;yJ Gjpa ,ay;ig toq;fyhk;. vdpDk;> ngUk;ghYk; ,k;khw;wq;fs; 

eLepiyahdjhf my;yJ NfLtpistpg;gjhf mike;J Gujq;fisg; 

gad;ghlw;wjhf my;yJ Fiwe;j tpidj;jpwDs;sjhf khw;wptpLk;. 

Gs;sptpfhukhdJ>  xU mkpNdhmkpyj;Jf;Ff; FOf;Fwpf;Fk; NfhNlhd; 

xd;iw epWj;jy; NfhNlhdhf khw;wptplf;$ba rhj;jpaKilaJ. ,J 

Gujj;njhFg;gpd; mfhyKjpu;Ts;s KbTngwiy Vw;gLj;Jk;. vdNt ,J 

Gydw;w tpfhuk; (nonsense mutation) vdg;gLk;. (cU 7.23) ,J mryhd 

gy;ngg;iul;il tplf; FWfpajhfTk; tof;fkhfj; njhopw;ghlw;wjhfTk; 

fhzg;gLk;.

,izj;jy; kw;Wk; ePf;fy;

gpujpaPl;Lld; xg;gpLk;NghJ ,t;tifahd tpfhuq;fs; gy;ngg;iul;Lfspy; 

ghupa khw;wq;fis Vw;gLj;Jk; (Fwpg;G: gpujpaPl;bdhy; Vw;gLk; Gydw;w 

tpfhuq;fSk; ngupa khw;wq;fis Vw;gLj;jyhk;.) epa+f;fpspNahiul;L 

xd;wpd; my;yJ xU Nrhb epa+f;fpspNahiul;Lfspd; ,izj;jy; my;yJ 

ePf;fyhdJ thrpg;Gr; rl;lfj;jpy; efu;it Vw;gLj;jp> Gs;sp tpfhuj;jpd; 

gpd;dhy; jtwhd NfhNlhd;fis thrpf;Fk;. vdNt> ,t;thwhd tpfhuq;fs; 

rl;lfefu;T tpfhuq;fs; vd miof;fg;gLk;. (frameshift mutations) (cU 7.23) 

,J jtwhd GyDs;s tpfhuj;ij tpupthf Vw;gLj;jptpLk;. ,izj;jy; 

my;yJ ePf;fy;; KbTngwy; NfhNlhDf;F kpf neUq;fpajhf ,Ue;jhnyhopa 

gy;ngg;iul;lhdJ> njhopw;ghl;Lf;Fupajhf ,Uf;f KbahJ. ,J> mryhd 

njhlupapy; ,y;yhj Gjpa epWj;jy; NfhNlhidf; $l mwpKfg;gLj;jyhk;. 

mt;thnwdpy;> nkhopngau;g;G KbTf;F nfhz;Ltug;gl;L Gydw;w tpfhuj;ij 

Vw;gLj;Jk;. vdpDk;> ,izj;jy; my;yJ ePf;fy;; xd;W my;yJ gy 

%d;wd;njhFjpahf ,Ue;jhy; Gs;sp tpfhuj;jpd; gpd;du; thrpg;Gr; rl;lfk; 

cldbahf mryhd thrpg;Gr; rl;lfkhf te;JtpLk; (cU 7.23). mt;thwhd 

re;ju;g;gq;fspy; xd;W my;yJ xU rpy mkpNdhmkpyq;fs; KOj; njhlupf;F 

KiwNa Nru;f;fg;glyhk; my;yJ ePf;fg;glyhk;. gy;ngg;iul;bd; tpfhuKw;w 

gpuNjrj;jpd; Kf;fpaj;Jtj;ijg; nghWj;J> nra;jpahdJ rpwpjstpy; kl;Lk; 

khw;wg;gl;L> gy;ngg;iul;lhdJ njhopw;ghLs;sjhf ,Uf;fyhk;.
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rhjhuz

mikjpahd

 tpfhuk;

jtwhd GyDs;s

 tpfhuk;

Gydw;w

 tpfhuk;

rl;lfefu;T

 tpfhuk;

(1 %yr;Nrhbapd; 

ePf;fk;)

mkpNdhmkpyk;

mkpNdhmkpyk;

mkpNdhmkpyk;

mkpNdhmkpyk;

mkpNdhmkpyk;

FOf;Fwpf;Fk; gl;bif

FOf;Fwpf;Fk; gl;bif

FOf;Fwpf;Fk; gl;bif

FOf;Fwpf;Fk; gl;bif

FOf;Fwpf;Fk; gl;bif

cU 7.24 guk;giuayF tpfhuq;fspd; tiffs;

epw%u;j;j xOq;Fjtwy;fs; / epw%u;j;j tpfhuq;fs;

gy guk;giuayFfs; ,jpy; gq;Fgw;Wtjhy; mNdfkhd epw%u;j;j 

tpfhuq;fs; nfhy;yf;$bait; rpy NfLjUgit. epw%u;j;jq;fspd; 

mrhjhuzf; fl;likg;Gfs;> vz;zpf;iffspd; fhuzkhf Kiya+l;bfspy; 

jd;dpr;irahff; fUr;rpijT my;yJ mfhyg;gpurtk; Vw;gLk;. ,t;thwhd 

tpfhuq;fs; gy;NtW tpUj;jp xOq;fPdq;fis Vw;gLj;Jk;. mD$ykhd 

epw%u;j;j tpfhuq;fs; kpfTk; mupjhdit. jhtuq;fspy; rpy epw%u;j;j 

tpfhuq;fs; mD$ykhd khwy;fis Vw;gLj;Jk;.

I. epw%u;j;jf; fl;likg;G khw;wj;jpdhy; Vw;gLk; tpfhuq;fs; 

ngupa epw%u;j;jj; Jz;Lfs; gy guk;giuayFfspypUe;J gy E}w;Wf;fzf;fhd 

guk;giuayFfisf; nfhz;bUf;fyhk;. ngupa epw%u;j;jj; Jz;Lfs; ,of;fg; 

gl;lhNyh my;yJ ,d;ndhU epw%u;j;jj;Jf;F efu;j;jg;gl;lhNyh (ntl;b 

,izf;fg;gly;) my;yJ gpujpgz;zg;gl;L ,d;ndhU epw%u;j;jj;Jf;F 

efu;j;jg;gl;lhNyh (gpujpgz;zg;gl;L ,izf;fg;gly;) my;yJ epw%u;j;jj;jpd; 

jpirNfhl;Lr;Nru;f;if khw;wg;gl;lhNyh epw%u;j;j tpfhuq;fs; Vw;gLk;.

,e;j ehd;F tifahd epw%u;j;j tpfhuq;fSk; ePf;fy;;> nfhz;Lnry;yy;> 

,ul;bj;jy;> Neu;khwhjy; vd miof;fg;gLk;. (cU 7.24)
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ePf;fy;
nfhz;Lnry;yy; ,ul;bj;jy; Neu;khwhjy;

epw%u;j;jj; Jz;L 

,of;fg;gl;Ls;sJ

xU 

epw%u;j;jj;jpypUe;J 

kw;iwajw;F 

xU Jz;L 

khw;wg;gl;Ls;sJ.

xU 

epw%u;j;jj;jpypUe;J 

xU Jz;L mjd; 

mikg;nghj;j 

epw%u;j;jj;Jf;F 

khw;wg;gl;ljhy; rpy 

guk;giuayFfs; 

,ul;bg;gile;Js;sd

xU epw%u;j;jg; 

Gaj;jpd; Jz;L 

Neu;khwhd 

jhfpAs;sJ

cU 7.24 epw%u;j;j tpfhuq;fspd; ehd;F tiffs;

epw%u;j;jnkhd;wpd; xU gFjp ,of;fg;gLk;NghJ gy guk;giuayFfs; 

mfw;wg;gLfpd;wd. ,jdhy; ,e;j khw;wq;fs; gy rkaq;fspy; nfhy;yf; 

$bait.

nfhz;Lnry;yypy; nkhj;j DNA ,d; mstpy; ,og;G Vw;gLtjpy;iy. vdpDk; 

guk;giuayF ntspg;ghlhdJ> Gjpa miktplj;jpy; #oy; khWgLtjhy; 

khw;wkilAk;. guk;giuayF xd;wpDs; Jz;lhf;fy; eilngw;why; 

mg;guk;giuayF njhopw;glKbahJ. 

,ul;bj;jypy; [PNdhkpd; NtW miktplj;jpy; gy guk;giuayFfisf; 

fhTk; Nkyjpf DNA Jz;L fhzg;gLk;. ,r;re;ju;g;gKk; guk;giuayF 

ntspg;ghl;by; khw;wj;ij Vw;gLj;jp> Njhw;wtikg;gpy; NfLtpistpf;fpd;w 

jhf;fq;fSf;F tof;fkhf ,l;Lr;nry;Yk;.

Neu;khwhjy; my;yJ epw%u;j;jj;jpd; ngupa Jz;bd; jpirNfhl;Lr; 

Nru;f;ifapy; Vw;gLk; khw;wKk; guk;giuayF ntspg;ghl;by; khw;wj;ij 

Vw;gLj;Jk;. ,tw;Ws; ngUk;ghyhdit nfLjp tpistpf;Fk; khwy;fshFk;.

II. epw%u;j;j vz;zpf;if khw;wj;jpdhy; Vw;gLk; tpfhuq;fs;

epw%u;j;jq;fspd; rhjhuz vz;zpf;iff;F Nkyjpfkhf xU fykhdJ 

nkhj;j epw%u;j;jj;ijNah my;yJ epw%u;j;jq;fspd; njhFjp xd;iwNah 

nfhz;bUf;fyhk;. xU fyj;jpd; rhjhuz epw%u;j;j vz;zpf;ifia tpl 

xd;W FiwthfTk; ,Uf;fyhk;. xU fyj;jpy; xU epw%u;j;jk; mjpfkhfNth 

my;yJ FiwthfNth ,Ug;gpd; mJ fpukkpy;kbaTz;ik vd miof;fg;gLk;. 

,q;F kba kl;lk; khw;wg;gltpy;iy. Mdhy; epw%u;j;jq;fspd; g+uz 
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njhFjp Nkyjpfkhf cs;sNghJ kbakl;lk; mjpfupj;jjhff; $wg;gLk;. 

cjhuzk; :  Kk;kbak;> ehd;kbak;> mWkbak; Nghd;wd.

xLf;fw;gpuptpy; Vw;gLk; jtWfshy; fpukkpy;kbak; Vw;gLk;. ,Ukbakhd 

fynkhd;wpd; ,U epw%u;j;jj; njhFjpfs;  xLf;fw;gpupT I ,d;NghJ 
Ntwhf;fg;gl;L> fyj;jpd; ,U KidTfisAk; Nehf;fp efu Ntz;Lk;. 

vdpDk; mikg;nghj;j epw%u;j;jq;fs; mrhjhuzkhf xOq;FgLj;jg;gLtjhy; 

Nrhb epw%u;j;jq;fs; ,uz;Lk; xU Kidit Nehf;fp efuyhk;. ,jdhy; 

kw;iwa Kidtpy; xU epw%u;j;jf; FiwT Vw;gLk;. ,ypq;fKiw 

,dg;ngUf;fj;jpd;NghJ ngwg;gLk; Gzupfs; my;yJ tpisthff; fpilf;Fk; 

fyq;fs; vd;gtw;wpYk; xUkba epw%u;j;j vz;zpf;ifia tpl xU 

epw%u;j;jk; mjpfkhfNth my;yJ FiwthfNth ,Uf;Fk;. epw%u;j;jk; 

xd;wpd; miuepwTUf;fs; Ntwhf;fg;glhJ> fyj;jpd; xU Kidit Nehf;fp 

xLf;fw;gpupT II ,d; NghJ efu;e;jhYk; ,Nj tpisT ngwg;gLk;. xLf;fw;gpuptpd; 

NghJ xU Nrhb my;yJ gy Nrhb epw%u;j;jq;fisg; gpupf;f KbahJ Nghjy; 

gpuptpd;ik vd miof;fg;gLk;. (cU 7.25) xU epw%u;j;jk; FiwthfTs;s 

GzupahdJ> rhjhuz Gzup xd;Wld; ,izAk;NghJ ngwg;gLk; Efk; 2n-1 
epw%u;j;jq;fisf; nfhz;l fpukkpy;kbak; MFk;. Fwpj;j epw%u;j;jnkhd;W 

Nrhbahf my;yhky; jdpj;Jf; fhzg;gLtjhy; ,t;tifahd fyq;fs; 

jdpAlypf;Fupa fyq;fs; vd miof;fg;gLk;. xUkbakhd epw%u;j;jj; 

njhFjpfSf;F Nkyjpfkhf xU epw%u;j;jj;ijf; nfhz;l Gzup xd;W 

rhjhuz GzupAld; ,izayhk;. vdNt EfkhdJ 2n+1 epw%u;j;jq;fisf; 

nfhz;l fpukkpy;kbakhFk;. ,q;F Fwpj;j epw%u;j;jnkhd;W Kk;klq;fhff; 

fhzg;gLtjhy; ,f;fpukkpy;kbaepiy Kk;%u;j;jepiy vd miof;fg;gLk;.

,t;thwhd mrhjhuzq;fs; ,ioAUg;gpuptpd; NghJk; Vw;glyhk;. 

epw%u;j;jq;fs; mrhjhuzkhf NtWgpupf;fg;gLtjdhy; kbaepiy $l 

mjpfupf;Fk;. mrhjhuzkhd ,Ukbakhd Kl;il fUf;fl;lg;gLtjd; 

tpisthf Kk;kbak; (3n) xd;W ngwg;gLk;. EfkhdJ KjyhtJ ,ioAUg; 

gpuptpid mLj;Jg; gpuptilahJ Nghdhy; mJ epw%u;j;jq;fspd; ehd;F 

njhFjpfisf; fhTk;. ,J ehd;kbakhf (4n) tpUj;jpailAk;.

cau; kbaepiy nfhz;l tpyq;Ffs; kpfTk; mupjhdit. jhtuq;fs; cau; 

kbaepiyfisr; rfpf;ff; $bajhf ,Ug;gJld; mtw;wpd; ,Ukbakhd 

jdpad;fis tplr; rpwg;ghditahfTk; ,Uf;Fk;. 

cau; kba epiy nfhz;l jhtuq;fSf;fhd cjhuzq;fshtd; thio 

Kk;kbak; (3n), NfhJik - mWkbak; (6n), ];Nuhngup - vz;kbak; (8n)

Ks;se;jz;Lspfis tpl Ks;se;jz;bypfspy; gd;kbaq;fs; kpfTk; 

nghJthdJ. Ks;se;jz;LspfspilNa xU rpy kPd;fs; kw;Wk; 

mk;gpgpad;;fspy; gd;kbaq;fs; mtjhdpf;fg;gl;Ls;sJ.
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fpukkpy;kbaj;Jld; xg;gpLk;NghJ gd;kbak; kpfTk; rhjhuzkhdJ. 

gd;kbaj;jpy;  epw%u;j;jq;fspd; vz;zp;f;if $bastpy; ,Ug;gpDk; $l 

mJ gpwg;Gupikr; rkepiyiag; NgZfpd;wJ. fpukkpy;kbaj;jpy; gpwg;Gupikr; 

rkepiyahdJ ,of;fg;gl;Ls;sJ.

xLf;fw;gpupT I

xLf;fw;gpupT I ,d;NghJ eilngWk; 

mrhjhuz Ntwhf;fy;

xLf;fw;gpupT II ,d;NghJ 
eilngWk; mrhjhuz 

Ntwhf;fy;

xLf;fw;gpupT II

cU 7.25 fpukkpy;kbaj;ij Vw;gLj;Jk; xLf;fw;gpuptpd; mrhjhuzq;fs;

kdpjg; ghuk;gupa xOq;fPdq;fs;

I guk;giuayF tpfhuq;fspdhy; 

guk;giuayF tpfhuq;fspdhy; Vw;gLk; kdpjg; ghuk;gupa xOq;;fPdq;fspd; 

,uz;L cjhuzq;fs; fPNo tpgupf;fg;gLfpd;wd.
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epwf;FUL

epwf;FUL my;yJ epwg;ghu;itf; FiwghL Xu; ghuk;gupa xOq;fPdkhFk;. 

,J ngz;fis tpl Mz;fspy; kpfTk; nghJthdJ. X epw%u;j;jj;jpy; 

mike;Js;s xd;W my;yJ xd;Wf;F Nkw;gl;l guk;giuayFfspy; 

Vw;gl;l tpfhuq;fNs ,jw;Ff; fhuzkhFk;. ,g;guk;giuayFfs;> fl;Gy 

xspapd; NtWgl;l miyePsq;fis mfj;JwpQ;rf; $ba Gujq;fisf; 

FOf;Fwpf;Fk;. ,it Nghl;Nlhg;rpd;fs; (Photopsins) vd miof;fg;gLk; 

ghu;it epwg;nghUl;fshFk;. ,it rptg;G> gr;ir my;yJ ePyk; vd 

tifg;gLj;jg;gLk;. rhjhuz epwg;ghu;it nfhz;l kdpjdpd; tpopj;jpiuapy; 

,k;%d;W tifahd epwg;nghUl;fSk; fhzg;gLtjhy; ntt;NtW 

epwq;fisAk; mtw;wpd; rhay;fisAk; mtdhy; gpupj;jwpa KbAk;. 

epwg;nghUl;fshy; mfj;JwpQ;rg;gLk; gy;NtW miyePsq;fspd; ntt;NtW 

tpfpjq;fs; %isahy; nghUspd; epwkhfg; gpupj;jwpag;gLk;. kdpjdpy; rptg;G> 

gr;ir epwg;nghUl;fisf; FOf;Fwpf;Fk; guk;giuayFfs; X epw%u;j;jj;jpYk; 

ePy epwg;nghUisf; FOf;Fwpf;Fk; guk;giuayFfs; 7tJ epw%u;j;jj;jpYk; 

mike;jpUf;Fk;. Mz;fs; xNunahU X epw%u;j;jj;ijf; nfhz;bUg;gjhYk; 

Y epw%u;j;jj;jpy; nghUj;jkhd guk;giuayFfs; ,y;yhikapdhYk; 

,g;guk;giuayFfspy; ,uz;bw;Fk; my;yJ VjhtJ xd;wpw;F Vw;gLk; Fiw 

Njhw;wmikg;gpy; jtWfis Vw;gLj;Jk;. ngz;fspy; gy;ypdEfepiyapd; 

NghJ X epw%u;j;jk; xd;wpYs;s Fiw kw;iwa epw%u;j;jj;jpYs;s 

rupahd vjpUUtpdhy; kiwf;fg;gl;LtpLk;. vdNt epwg;ghu;itf;FiwghL 

ngz;fis tpl (1 % I tplf; Fiwthd ngz;fs;) Mz;fspy; (5 - 8 % 
Mz;fs;) mjpfkhff; fhzg;gLk;. epwf;FUL mNdfkhfr; rptg;G my;yJ 

gr;ir epwq;fspd; fhziyg; ghjpf;fpd;wJ. Vnddpy; ,g;guk;giuayFfs; 

,ypq;fkpize;jit.

mupthSUf; fyf; FUjpr;Nrhif

mupthSUf; fyf; FUjpr;NrhifahdJ  Mgpupf;fh kw;Wk; cyfpd; 

ntg;gkhd gpuNjrq;fspy; thOk; kdpjf; Fbj;njhifapy; fhzg;gLk; xU 

ghuk;gupa NehahFk;. xl;rpridf; fhTk; epwg;nghUshd <NkhFNshgpdpd; 

cgmyfhd β FNshgpidf; FOf;Fwpf;Fk; guk;giuayF xd;wpd; 

tpfhuKw;w vjpUUtpdhy; <NkhFNshgpd; %yf;$wpy; mrhjhuzk; 

Vw;gLfpd;wJ. nrq;FUjpf; fyq;fspy; fhzg;gLk; mrhjhuz 

<NkhFNshgpd; RBC fspd; tbtj;ij mjd; tl;lj; jl;L tbtj;jpypUe;J 

mupthSUthf tisar; nra;JtpLk;. ,e;j xOq;fPdKs;stu;fspy;  

Fiwe;j vz;zpf;ifapy; RBC fhzg;gLtjhy; FUjpr;Nrhif Vw;gLk;. 

,J Vnddpy; mupthSU RBC fs; mfhyKjpu;Tw;Wr;; nraypoe;JtpLk;.  

β FNshgpdpd; Kjyhd fl;likg;gpy; cs;s xU Fwpg;gpl;l ,lj;jpy; 

tpfhuk; tiyid FSw;whkpf;mkpyj;Jf;fhfg; gpujpaPL nra;Ak;. (cU 7.26) 
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,jdhy; <NkhFNshgpdpy; mrhjhuz kbg;Gfs; Vw;gLk;. tpfhuKw;w vjpUU 

,izahl;rpAs;sJ. mjhtJ gy;ypdEfepiyapy; rhjhuz β FNshgpDk; 

tpfhuKw;w β FNshgpDk; Njhw;Wtpf;fg;gLk;. vdNt mtu;fs; ey;y kw;Wk; jPa 

<NkhFNshgpd;fisf; nfhz;bUg;gjhy; mtu;fspd; FUjpapy; rhjhuzkhd 

RBCfs; kw;Wk; mupthSU RBC fs; fhzg;gLk;. ,tu;fs; rhjhuzkhfr; 

RfNjfpfshfTk;; tpfhup vjpUUtpd; fhtpfshfTk; ,Ug;ghu;fs;. tpfhuKw;w 

vjpUUf;fs; gy;ypd EfKs;s jdpad;fspy; ghjfkhd tpisTfisf; 

fLikahf Vw;gLj;Jtjhy; ,aw;ifj; Nju;thy; kdpjf; Fbj;njhifapypUe;J 

mit ePf;fg;glNtz;Lk;. vdpDk; Mgpupf;fh Nghd;w ntg;gkhd ehLfspy; 

kNyupah fhzg;gLfpd;wJ. gy;ypdEfKs;stu;fs;> XupdEfKs;s thd; 

tif vjpUUf;fisf; nfhz;ltu;fis tpl kNyupahj; jhf;FjYf;Fg; 

gpiof;ff;$batu;fs;. Vnddpy; kNyupah xl;Lz;zp mupthSU RBC fspy; 
gpiof;fkhl;lhjit. vdNt gy;ypdEfKs;Nshupy; xl;Lz;zp mlu;j;jp 

jho;kl;lj;jpy; fhzg;gLk;.

FOf;Fwpf;Fk; njhlupapd; Muk;gk;

DNA 
njhlup

mkpNdh 

mkpyj; 

njhlup
Valine

DNA 
njhlup

mkpNdh 

mkpyj; 

njhlup

Histidine Leucine Threonine proline

Valine Histidine Leucine Threonine proline Glutamic 
acid

Valine
Mutant

Glutamic 
acid

Glutamic 
acid

tpfhup

rhjhuz rhjhuz FUjpf;fyq;;fs;

mupthSUf; FUjpf;fyq;;fs;

cU 7.26 mupthSUf; fyf; FUjpr;Nrhifapd; %yf;$w;W mbg;gil

II epw%u;j;j tpfhuq;fspdhy;

epw%u;j;j tpfhuq;fs; epw%u;j;j fl;likg;gpy; my;yJ ghuk;gupag; 

gjhu;j;jq;fspd; mstpy; ghupa khw;wq;fisf; nfhz;LtUk;. ,J 

Kiya+l;bfspy; Kjpu;%yTUtpd; fUr;rpijTf;F toptFf;Fk;. mtu;fs; 

gpioj;jhYk; Njhw;wtikg;gpy;  GJikiahd> mrhjhuzkhd ,ay;Gfis 

ntspf;fhl;Ltu;. ,it rfrq;fs; vd miof;fg;gLk;.

fpukkpy;kbaTz;ikahy; kdpjdpy; Vw;gLk; %d;W ghuk;gupa xOq;fPdq;fs; 

tptupf;fg;gl;Ls;sd.
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lTz; rfrk; (Down syndrme)

lTz; rfrk; Kk;%u;j;jepiy - 21 vdTk; miof;fg;gLk;. Vnddpy; 

ghjpg;Gw;wtu;fspd; fyq;fspy; epw%u;j;jk; 21 ,d; Nkyjpfg; gpujp xd;W 

fhzg;gLk;. ,r;rfrk; jdpj;jd;ikahd Kfj;Njhw;wq;fs;> FWfpa cly;> 

,jaf; FiwghLfs; (rPu;nra;ag;glyhk;)> tpUj;jpapy; jhkjk; Nghd;wtw;iw 

ntspf;fhl;Lk;. ,tu;fSf;Ff; FUjpg;Gw;WNeha;> my;rPnku; Neha; (Alzheimer 
disease) vd;gd Vw;gLtjw;fhd cau; ,lu;tha;g;G cz;L. lTz; rfrKs;s 

Mz;fspy; Vwj;jho  midtUk; ngz;fspy; miug;gFjpapdUk; ,ypq;fuPjpapy; 

FiwtpUj;jp cilatu;fshfTk; kylhdtu;fshfTk; ,Ug;gu;. mtu;fspd; 

tho;fhyk;  rhjhuzkhdtu;fis tplf; Fiwthf ,Ug;gpDk; nghUj;jkhd 

kUj;Jt rpfpr;ir toq;fg;gbd; eLj;ju taijf; fle;Jk; tho;thu;fs;. vdpDk; 

cau; FUjp mKf;fk;> MjNuhnryNuhrp]; (ehb td;ikahjy;)> gf;fthjk;> 

jpz;kf; foiyfspd; gy tiffs; vd;gd Vw;gLtjw;fhd ,lu;tha;g;G 

Fiwe;jstpNyNa fhzg;gLk;. mtu;fspy;; mrhjhuzq;fs; ,Ug;gpDk; gyu; 

RahjPdkhf tho;tJld;> Ntiyapy; mku;j;jg;gl;Lk; cs;shu;fs;. jhapd; 

taJld; lTz; rfrf; Foe;ij gpwg;gjw;fhd ,lu;tha;g;G mjpfupf;fpd;wJ. 

,J xLf;;fw;gpupT - I ,y; epw%u;j;jq;fspd; gpuptpd;ikahy; Vw;gLfpd;wJ.

lTz; rfrk; jd;%u;j;jnkhd;wpy; Kk;%u;j;jepiy fhuzkhf Vw;gLtJ Nghy; 

,ypq;f epw%u;j;jj;jpYk; fpukkpy;kbaTz;ik fhuzkhf kdpjg; ghuk;gupa 

xOq;fPdq;fs; Vw;gLk;. ,ypq;f epw%u;j;jj;jpy; fpukkpy;kbaepiyahd 

jdp%u;j;jepiy Nlzu; rfrj;ijAk; Kk;%u;j;jepiy fpspd;ngy;l;lu; 

rfrj;ijAk; Vw;gLj;Jk;.

Nlzu; rfrk;; (Turner syndrome)

X epw%u;j;jj;jpd; jdp%u;j;jepiyapdhy; Nlzu; rfrk; Vw;gLk;. ngz;fs; 

kpf mupjhfNt  xU X epw%u;j;jj;ij kl;Lk; nfhz;bUg;gu;. ,t;thnwdpy; 

mtu;fspd; gpwg;Gupikaikg;G XO. ,JNt kdpjdpy; fhzg;gLk; mwpag;gl;l> 

xNunahU> tho;jfTs;s> jdp%u;j;jepiyahFk;. ,tu;fs; Njhw;wtikg;gpy; 

ngz;fshf ,Ue;jNghJk; ,ypq;f mq;fq;fs; Kjpu;r;rpAw;wpuhikahy; 

kylhdtu;fs;. Nlzu; rfrj;jhy; gPbf;fg;gl;l ngz; gps;isfs;> <];jNuh[d; 

gpujpitg;Gr; rpfpr;irahy; gupfupf;fg;gLk; NghJ Jizg;ghypay;Gfis 

tpUj;jp nra;tu;.

,tu;fs; FWfpa clw;fl;Lilatu;fs;. rpyupd; fOj;jpy; Nkyjpfkhd Njhy; 

fhzg;glyhk;. (Njhyhy; ,izf;fg;gl;l fOj;J - webbed neck) iffs;> 

ghjq;fspy; mijg;G my;yJ tPf;fk; (ypk;gpbkh - lymphedema)> td;$l;L 

mepakq;fs;> ,jaf; FiwghLfs;> cau; FUjp mKf;fk;> rpWePufg; 

gpur;rpidfs; vd;gdTk; fhzg;gLk;. mtu;fspy; ngUk;ghyhdtu;fs; 

rhjhuz Ez;zwpT nfhz;ltu;fshf ,Ug;gu;.
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fpspd;ngy;l;lu; rfrk; (Klinefelter syndrome)

Nkyjpfkhd X epw%u;j;jnkhd;W fhzg;gLtjhy; Vw;gLk; mupjhd epiy 

,JthFk;. gpwg;Gupikaikg;G XXY Mf ,Uf;Fk;. Y epw%u;j;jnkhd;iwf; 

fhTtjhy; ,tu;fs; Mz;fshf ,Ug;gu;. ,tu;fs; Mz; ,ypq;f 

mq;fq;fisf; nfhz;bUe;j NghJk; kylhdtu;fs;. mrhjhuzkhd rpwpa 

tpijfs; fhzg;gLk;. ,uz;L X epw%u;j;jq;fspy; xd;W capu;g;gpy;yhjJ. 

,tu;fspy; ngupjhd khu;gfq;fs; fhzg;glyhk;. Vida ngz;Zf;Fupa 

clyikg;GfSk; tpUj;jpailayhk;. ,yu;fs; rhjhuz Ez;zwpit tplf; 

Fiwthd Ez;zwpT nfhz;ltu;fs;.

XYY Kk;%u;j;jepiy Mz;fisAk; XXX Kk;%u;j;jepiy ngz;fisAk; 

Njhw;Wtpf;Fk;. ,tu;fs; rfrj;ijf; fhl;Ltjpy;iy; ,tu;fs; KiwNa 

rhjhuz Mz; kw;Wk; ngz;Zf;Fupa rpwg;gpay;Gfisf; nfhz;bUg;gu;. 

tskhdtu;fs; rhjhuz kdpjiu tplr; rw;W caukhdtu;fs;.

gpwg;Gupikrhu; MNyhridfs;

ghuk;gupa xOq;fPdq;fisf; nfhz;l my;yJ ghuk;gupa xOq;fPdq;fSf;fhd 

,lu;tha;g;Gf; nfhz;l FLk;gq;fSf;F ,d;wpaikahj xU Nrit 

gpwg;Gupikrhu; MNyhrid MFk;. xU jk;gjpapdu; ghuk;gupaf; FiwghLs;s 

Foe;ijijiaf; fUj;jupg;gjw;fhd ,lu;tha;g;G kjpg;gPL nra;ag;gl;L> 

mt;thwhd re;ju;g;gq;fisj; jtpu;j;Jf; nfhs;tjw;fhd MNyhrid 

,r;Nrit %yk; toq;fg;gLfpd;wJ. gpwg;Gupikrhu; MNyhridahdJ 

xUGwk; kdpjg; ghuk;gupaj;ij tpsq;;fpf;nfhs;sy;> gz;Gf;$Wfs; vt;thW 

vspa nke;jypag; ghuk;gupa tpjpfSf;fika xOFfpd;wd vd;gtw;wpy; rpwe;j 

mwpT kWGwk; ghuk;gupa xOq;fPdk; nfhz;l Foe;ijf;fhd ,lu;tha;g;ig 

,optsthf;Ftjw;fhd MNyhrid toq;fy; vd;gd Njitg;gLk; rpwg;Gj; 

njhopyhFk;. FLk;gj;jpy; Vw;fdNt mt;thwhd gps;is xd;W ,Ug;gpd;> 

gpwg;Gupikrhu; MNyhridahsu; epyikia Kfhik nra;jy;> mLj;j 

Foe;ijg; gpwg;igj; jpl;lkply; vd;gtw;wpw;Fk; MNyhrid toq;Fthu;. 

rpy ghuk;gupa xOq;fPdq;fs; gy;fhuzpf;FupaJ. gy;fhuzpf;FupaJ vd;gJ 

gy;guk;giuayFg; ghuk;gupak;> mit #oyhy; ghjpf;fg;gly; vd;gd 

cs;slq;fyhfg; gy fhuzpfs; MFk;. cjhuzkhf khuilg;Gk;> ePupopTk; 

jiyKiwAupik ngw;witahf ,Uf;fyhk;. ,e;Neha; Vw;gLtjw;fhd 

,lu;tha;g;ghdJ tho;f;if Kiw kw;Wk; czTg; gof;fq;fs; Nghd;w 

Gwr;#oy; fhuzpfshy; ghjpf;fg;gLk;. ,jdhy;> Neha;fspd; njspthd 

ghuk;gupaf; Nfhyq;fis milahsq;fhz KbahJs;sJ. xU Fwpg;gpl;l 

XOq;fPdj;jpd; FLk;g tuyhiwf; fw;gjd; %yk; vspa nke;jypd; ghuk;gupa 

tpjpfisg; gpd;gw;Wk; gz;Gf;$wpd; ,lu;tha;g;gpd; tpisitf; Foe;ijapy; 

kjpg;gplKbAk;. vdNt ,J gpwg;Gupikrhu; MNyhridapd; ghlg;gug;ghfpAs;sJ. 
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Ml;rpahd vjpUUthy; xOq;fPdk; Vw;gLj;jg;gl;bUe;jhy;> mjd; ngw;Nwhupy; 

,yFthf mtjhdpf;fg;gl;bUf;Fk; vdpDk; vjpUU gpd;dpilthdnjdpy;> 

rhjhuz Njhw;wtikg;Gf; nfhz;l ngw;Nwhu;fs; Ml;rpahd vjpUUTf;F 

XupdEfKs;stu;fshfNth my;yJ gy;ypdEfKs;s fhtpfshfNth 

,Uf;fyhk;. tk;rg; gFg;gha;itg; gad;gLj;jp> Neha; njhlu;ghd FLk;g 

tuyhiwj; NjLjyhdJ fhtpg; ngw;Nwhupd; epfo;jfit kjpg;gpLtjw;Fk; 

mjd;gb xOq;fPdKs;s gps;isiag;; ngw;Wf; nfhs;tjw;fhd ,lu;tha;g;gpd; 

epfo;jfit kjpg;gpLtjw;Fk; ,lq;nfhLf;Fk;. tk;rg; gFg;gha;tpD}lhfg; 

ngwg;gLk; jfty;fs; rpy rkaq;fspy; xU my;yJ ,U ngw;Nwhu;fspdJk; 

gpwg;Gupikaikg;igj; jpUj;jkhfj; Jzptjw;Fg; NghJkhdjhf mikfpd;wJ. 

gpwg;Gupikrhu; MNyhridahsu;> ngw;Nwhu;fSf;F epiyikfis tpsf;fp> 

gps;isiag; ngw;Wf; nfhs;tjw;F kpfTk; nghUj;jkhd tpUg;gj;Nju;itj; 

njupT nra;J nfhs;s topfhl;Lthu;.

Vw;fdNt fUj;jupj;Js;s Kjpu;%yTU tpfhup vjpUUf;fisf; fhTfpd;wjh 

vd;gijj; jPu;khdpf;Fk;; njhopy;El;gq;fs; jw;NghJ cs;sd. ,jw;F Muk;g 

Kjpu;%yTUtpd; fyq;fspd; khjpup ngwg;gl;L DNA njhlupg;gLj;jg;gl;L 

tpfhup vjpUUtpd; ,Uf;if my;yJ ,d;ik fz;Lgpbf;fg;gLk;. mj;Jld; 

tpfhup vjpUU ,Ug;gpd;> Kjpu;%yTU XupdEfkh my;yJ gy;ypdEfkh 

vdTk; mwpag;gLk;. Kjpu;%yTUitf; fUr;rpijT nra;tjw;F my;yJ 

jf;fitg;gjw;fhd ed;F jftywpe;j jPu;khdj;ij Nkw;nfhs;tjw;F 

,j;jfty;fs; kpfKf;fpakhdit. rpy ehLfspd; rl;lq;fs; mt;thwhd 

Kjpu;%yTUf;fspd; fUr;rpijit mDkjpf;fpd;wd. ,y;yhtpbd;> mtu;fs; 

ghuk;gupa xOq;fPdq;fSld; gpwf;f NeupLk;. vdpDk;> ,j;jPu;khdj;ij 

vLg;gjpy; ngw;Nwhu;fSf;Ff; fbdkhf ,Uf;Fk;. vdNt gpwg;Gupikrhu; 

MNyhrfu; ngw;Nwhu;fisr; rhj;jpakhd> rpwe;j jPu;khdk; vLg;gjw;F 

topfhl;l Ntz;ba flikg; nghWg;Gs;stuhf ,Ug;ghu;.

guk;giuayFj; njhopDl;gtpay;

guk;giuayFj; njhopDl;gtpaypd; fUtpfs;> njhopDl;gq;fs; kw;Wk; 

Kiwfs;

,g;gFjpahdJ DNA jdpikg;gLj;jypy; ,Ue;J Muk;gpj;J tpUg;Gf;Fupa 

DNA njhlupfis ,dq;fhz;gjd; Clhfg; guk;giuayFj; njhopDl;gtpay; 

my;yJ kPsr;Nru;f;iff;Fupa DNA njhopDl;gtpaYf;fhd guk;giuayFj; 

njhopDl;gtpay; nrad;Kiwia Muha;fpd;wJ. jdpikg;gLj;jg;gl;l DNAfs; 
ntl;lg;gl Ntz;Lk;; DNA ,d; nt;NtW Jz;Lfs; ,izf;fg;glNtz;Lk;; 
rpyNeuq;fspy; mit fz;zhbf; Foypy; DNA gpujpgz;zg;gly; Ntz;Lk;. 

,tw;wpy; DNA kPJ njhopw;gLk; gy;NtW nehjpaq;fs; gq;Fgw;Wk; Jz;lq;fspd; 

gUkdpd; mbg;gilapy; DNA I Ntwhf;fp> mtw;iw ,dq;fhzyhdJ jdpg;gl;l 
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DNA njhlupia Vidatw;wpypUe;J NtWgLj;Jtjw;Fj; NjitahdJ. 

gpwg;Gupik khw;wpaikf;fg;gl;l mq;fpfspd; cUthf;fj;jpy; ,e;j DNA 
nghUj;jkhd Kiwnahd;iwg; gad;gLj;jp thq;fp mq;fpnahd;wpw;F 

,lkhw;wg;gLk;. DNA gpujpgz;zg;gly; Kistifg; ngUf;fj;ijg; gad;gLj;jp 

capUlypDs;Sk; nghypkNu]; rq;fpypj; jhf;fq;fisg; gad;gLj;jp (PCR) 
fz;zhbf;FoypDs;Sk; rhj;jpag;gLk;. DNA njhlupg;gLj;jy; DNA fw;iffs; 

gytw;wpy; kpf Kf;fpakhd njhopDl;gkhf te;Js;sJ.

DNA ,d; jdpikg;gLj;jy;

toq;fpf; fyq;fspd; nkhj;j [PNdhkpy; ,Ue;J ,yf;F DNA njhlupapd; 
jdpikg;gLj;jYld; guk;giuayFj; njhopDl;gtpay; Muk;gkhfpd;wJ. DNA 
fl;likg;G kw;Wk; ,urhadj;ijf; fw;wy;> DNA - Guj ,ilj;njhlu;Gfisg; 

gupNrhjpj;jy;> DNA fyg;Gg;gpwg;ghf;fiy Nkw;nfhs;sy;> njhlupg;gLj;jy;> 

PCR> gy;NtW ghuk;gupaf; fw;iffis Nkw;nfhs;sy;> guk;giuayF 

Kistifg;ngUf;fk; Nghd;w gy;NtW gpuNahfq;fSf;Fj; J}a;ikg;gLj;jpa 

DNA Njitg;gLfpd;wJ. 

DNA %yf;$Wfs; kpf ePz;litahf ,Ug;gjhy; DNA %yf;$W xd;wpd; 

KOePsKk; jdpikg;gLj;jg;gl KbahJ. tpjptpyf;fhf ituRf;Fupa DNA> 
gpsh];kpl; DNA Nghd;w FWfpa DNA %yf;$Wfs; mikAk;. vdpDk; DNA 
I cilj;jy; my;yJ nfha;jy;> gpupj;njLj;jy; nard;Kiwapd; NghJ 

,optsthf;fg;gl Ntz;Lk;.

DNA jdpikg;gLj;jypd; mbg;gilj; jj;Jtq;fSk; gpujhd gbfSk; 

gpd;tUkhW

fyq;fis Xupdkhf;fy; my;yJ rPu;Fiyj;jy;:

a+fupNahl;lhTf;Fupa fyq;fspd; fUtpy; DNA mike;jpUf;Fk;. 

GNuhf;fupNahl;lhTf;Fupa fyq;fspy; epa+f;fpspNahapl;Lfspy; (nucleoid) 
nrwpthf;fg;gl;bUf;Fk;. DNA jdpikg;gLj;jypd; KjyhtJ gb fyq;fisg; 

gFg;Gr; nra;tjd; %yk; my;yJ cilg;gjd; %yk; fyq;fspy; ,Ue;J 

DNA I tpLtpj;jyhFk;. gw;wPupahf; fyr;Rtiu cilg;gjw;F ,iyNrhirk; 

nehjpak; %yk; my;yJ miuj;jy; my;yJ Xupdkhf;fy;Nghd;w 

nghwpKiwahd Kiwfs; %yk; fyq;fs; gFg;Gr; nra;ag;gLk;.

 y DNA V]pd; epNuhjpg;G : fyq;fs; cilf;fg;gLk; NghJ 

Bxl;rpiwNghepa+f;fpspNaR (DNAse) Nghd;w DNA Ig; gbapwf;Fk; 

nehjpaq;fSld; njhLifAwyhk;. nfha;jiy Vw;gLj;Jk; mt;thwhd 

nehjpaq;fspypUe;J DNA ghJfhf;fg;gly; Ntz;Lk;. epa+f;fpspNaR 

njhopw;ghl;Lf;Fj; Njitahd cNyhf mad;fis mfw;Wtjw;F 

,Lf;Ff; fUtpfs; Nru;f;fg;gLfpd;wd.
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 y epa+f;fpspNahg;Gujr; rpf;fy;fspd; $l;lg;gpupT : DNA cld; gpize; 

jpUf;Fk; Gujq;fspypUe;J DNA tpLtpf;fg;gly; Ntz;Lk;. SDS> gPNdhy; 
my;yJ Gujg;gFg;gpw;Fupa nehjpaq;fshy;; DNA - Guj ,ilj;njhlu;Gfs; 

rPu;Fiyf;fg;gLfpd;wd

 y mOf;fhf;Fk; gjhu;j;jq;fis mfw;wy; : fyj;jpYs;s DNA jtpu;e;j 
midj;Jg; gjhu;j;jq;fSk; mOf;fhf;fpfs; MFk;.  ,e;j mOf;fhf;fpfs; 

mfw;wg;gly; rpy gpuNahfq;fSf;Fj; Njitg;gLfpd;wJ.

 y DNA ,d; tPo;gbthf;fy; : fiury; mtj;ijapy; fiue;Js;s DNA Fspu; 
vjNdhypy; (O0c) tPo;gbthf;fg;gLk;. ,t;tPo;gbthdJ> toikahfj; 

jhq;fy; xd;wpy; kPz;Lk; fiuf;fg;gLk;. DNAse> RahjPd RNAse 
(,iwNghepa+f;fpspNaR) vd;gtw;Wld; tiuaWf;fg;gl;l gupfupg;Gr; 

nra;tjd; %yk; RNA mfw;wg;gLfpd;wJ.

DNA  cld; jhf;fKWk; nehjpaq;fs;

fz;zhbf; FoypDs; DNA ,d; ntl;ly;> ,izj;jy; kw;Wk; gpujpgz;zYf;F 

nehjpaq;fs; Njitg;gLfpd;wd.

1. nu];bupf;\d; vd;Nlhepa+f;fpspNaRfs; (Restriction endonucleases) : 

fyq;fspy; ntt;NtW njhopy;fis Nkw;nfhs;Sk; gy;NtW tifahd 

epa+f;fpspNaRfs; fhzg;gLfpd;wd. guk;giuayFj; njhopDl;gtpaypy; 

Fwpg;gpl;l ,lj;jpy; DNA ntl;lg;gly; kpf Kf;fpakhdJ. DNA 
,d; jw;rpwg;ghd njhlupfis ,dq;fz;L me;j ,lj;jpy; my;yJ 

mjw;F mz;ikapy; ntl;lf;$ba nehjpaq;fs; nu];bupf;\d; 

vd;Nlhepa+f;fpspNaRfs; vdg;gLk;. DNA njhlup ntl;lg;gLk; ,lk; 

kl;Lg;gLj;jy; ikak; my;yJ gpsT ikak; vd miof;fg;gLk;. (cU 

7.28) c-k;: EcoRI %yk;: E.Coli

2. DNA ,ypNf];  (DNA ligase) : kPsr;Nru;f;iff;Fupa DNA %yf;$Wfisg; 

ngw;Wf; nfhs;tjw;fhf ntt;NtW %yq;fspypUe;J ngwg;gl;l DNA 
Jz;lq;fis DNA ,ypNf]; nehjpaj;jpdhy; ngh];Ngh,UvRj;ju;g; 

gpizg;ig Vw;gLj;jp ,izj;jy; (cU 7.27). guk;giuayFj; 

njhopDl;gtpaypy; kpfg; nghJthfg; gad;gLj;jg;gLk; DNA ,izf;Fk; 

nehjpakhf T4 DNA ,ypNf]; fhzg;gLk;. ,e;j nehjpaj;jpd; %ykhf 

T4 gw;wPupak; tpOq;fp fhzg;gLfpd;wJ.
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tpLgl;l nghRNgh,UvRj;ju;g; gpizg;G

  DNA ,ypNfrpdhy; tpLgl;l gpizg;G njhFf;fg;gly;

cU 7.27 mUfUNfAs;s epa+f;fpspNahill;bd; ,ilNaAs;s ,ilntspia epug;g Gjpa 

nghRNgh,UvRj;ju;g; gpizg;G Njhw;Wtpf;fg;gly;

epug;Gfpd;w thYldhd Jz;lq;fs;

DNA ,ypNf];

 EcorI ,dhy;  gpsT Vw;gly; EcorI ,dhy;  gpsT Vw;gly;

,ilntsp

cU 7.28 xU kPsr;Nru;f;iff;Fupa DNA %yf;$iwj; Njhw;Wtpg;gjw;fhf EcoRI 
kl;Lg;gLj;jy; nehjpaj;ijg; gad;gLj;jp ntt;NtW %yq;fspypUe;J DNA 
I ntl;bnaLj;J> DNA ,ypNf]; nehjpaj;ijg; gad;gLj;jp ntt;NtW DNA 
Jz;lq;fis ,izj;jy;     
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3. DNA nghypkNuRfs; (DNA polymerases) : tsUk; DNA gl;bifapy; 

gbj;jfl;Lg; gl;biff;F epug;Gfpd;w Bxl;rpiwNghepa+f;fpspNahiul;Lfisr; 

Nru;f;fpd;w nehjpak; ,JthFk;. ,jdhy; ,it DNA Ig; gpujp 

gz;Zfpd;wd. MfNt ,it guk;giuayFj; njhopDl;gtpaypy; 

rpwg;ghf PCR kw;Wk; DNA njhlupahf;fypy; kpf Kf;fpakhdit. Taq 
DNA nghypkNu]; kpfg; gue;jstpy; gad;gLj;jg;gLk; DNA nghypkNuR 
MFk;. ,J ntg;gTWjpahd nehjpak;: Thermus aquaticus vd;w ntg;gehbg; 
gw;wPupahtpypUe;J jdpikg;gLj;jg;gLfpd;wJ.

DNA cld; jhf;fKWk; nehjpaq;fSf;F Nkyjpfkhf RNA gbj;jfL 

xd;wpypUe;J DNAI Mf;ff;$ba nehjpaq;fSk; guk;giuayFj; 

njhopDl;gtpaypy; kpfTk; gaDs;sJ. ,e;nehjpaq;fs; Gwkhw;W 

kl;Lg;gLj;jiy Nkw;nfhs;tjhy; ,it wpNtu;]; buhd;];fpupg;NlR (Reverse 
transcriptase) vd miof;fg;gLk;. ,J xU mRNA gbj;jfl;bypUe;J cDNA I 
(gpujp DNA my;yJ epug;Gfpd;w DNA) cUthf;fg; gad;gLk;.

kl;Lg;gLj;jy; nehjpaq;fshy; DNA nfha;jy; my;yJ ntl;ly; %yk; 

ntt;NtW gUkDs;s DNA gl;biffs; ngwg;gLk;. DNA tpuyilahs 

Kiwapy; PCR Ig; gad;gLj;jp ntt;NtW gUkDs;s DNA gl;biffs; 
ngwg;gLfpd;wd. vdNt DNA cldhd gy gpuNahfq;fspy; DNA %yf;$Wfis 

Ntwhf;fy; Kf;fpakhdjhf cs;sJ. n[y; jhankhd;wpy; gy;NtW gUkd; 

nfhz;l DNA Jz;lq;fis Ntwhf;fy; ,ijr; nraw;gLj;Jtjw;fhd kpfTk; 

eilKiwf;Fupa topahFk;.

mfnu]; n[y; kpd;dadk; :

kpd;Gynkhd;wpy; mirAkhw;wYf;Nfw;g> Vw;wk; nfhz;l ngupa %yf;$Wfis 

(DNA, RNA, Gujk; Nghd;w) Ntwhf;Fk; njhopDl;gk; kpd;dadk; vdg;gLk;. 

kpd;Gyj;jpy; %yf;$W xd;wpd; mirT Ntfk; Njwpa Vw;wj;jpYk; gUkdpYk; 

jq;fpAs;sJ. n[y; kpd;dadj;jpy; n[y; jhankhd;wpYs;s rpwpa Jisfspd; 

Clhf %yf;$Wfs; efUfpd;wd. ,J %yf;$Wfspd; mirit kl;Lg;gLj;jp> 

gUkDf;Nfw;g Ntwhf;fypy; cjTfpd;wJ. ngupa %yf;$Wfs; rpwpa 

%yf;$WfSld; xg;gpLk; NghJ nkJthf efUk;. epa+f;fpspf;fkpyq;fisg; 

nghWj;jtiu Njwpa Vw;wk; %yf;$wpd; ePsj;jpy; jq;fpapUg;gjhy; Ntwhf;fy; 

gUkid mbg;gilahfff; nfhz;lJ. DNA Ntwhf;fypy; mfnuh]; n[y; 

kpd;dadNk ngUk;ghYk; gad;gLj;jg;gLk; njhopDl;gkhFk;. xU tiff; 

flw;rhjhioapypUe;J ngwg;gl;Lr; Rj;jpfupf;fg;gl;l VfhNu mfnuh]; MFk;. 

,J gy;rf;fiul; jhaj;ij Vw;gLj;Jk;.mfnuh]; kpd;dad cgfuzj;jpy; 

jhq;fypy; n[y; ,lg;gl;L> n[y;ypd; ,U me;jq;fspYk; xU fNjhl;Lk; 

xU mNdhl;Lk; itf;fg;gLk;. (cU 7.29 (a)) kpd; tpepNahfj;ijg; gad;gLj;jp 

kpd;Ndhl;lk; toq;fg;gLk;NghJ vjpuhf kpd;Ndw;wg;gl;l DNA %yf;$Wfs; 
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n[y;ypD}lhf mNdhl;il Nehf;fp mirAk;. n[y;iyj; jahu; nra;Ak;NghJ 

fpzWfs; Vw;gLj;jg;gLk;. DNA  %yf;$Wfs; n[y;ypD}lhf mVdhl;il 

Nehf;fp mirAk;. n[y;iyj; jahu; nra;Ak;NghJ fpzWfs; Vw;gLj;jg;gl;L 

DNA  MdJ ,f;fpzWfspy; RikNaw;wg;gLk;. Ntwhf;fg;gl;l DNA vjpbak; 
GNuhikl;lhy; (Ethidium bromide) rhaNkw;wg;gl;L> UV xsp gltplg;gl;Lf; 

fhl;rpg;gLj;jg;gLk;. (cU 7.29(b))

kpd; tpepNahfk;

kpd;tha;

kpd;tha;

khjpupf; 

fpzWfs;

efu;tpd; 

jpir
jhq;fw; 

fiury;
kpd;dadj;njhl;b

cU 7.29 (a) mfnuh]; n[y; kpd;dad cgfuzk; 

 (b)  UV xspiag; gad;gLj;jp n[y;ypy; DNA ,d; Ntwhf;fg;gl;l gl;bfisf;  

   fhl;rpg;gLj;jy;

vjpbak; GNuhikl;Lg; Nghd;w rhaq;fs;> mfnuh]; n[y;ypy; ,ul;ilg; 

gl;bif DNA gl;ilapd; ,Uf;ifiaf; fhl;ba NghJk; ,r;rhaq;fs; Fwpg;gpl;l 

epa+f;fpspNahiul; njhlupiaf; nfhz;l gl;ilia kw;iwajypUe;J 

NtWgpupj;Jf; fhl;lhJ> mt;thwhd gl;il xd;iw Vida gl;ilfs; 

gytw;wpw;fpilNa ,dq;fhz;gjw;fhf DNA Map xd;W gad;gLj;jg;gLk;.

DNA MapfSk; fyg;Gg;gpwg;ghf;fKk; :

fyg;Gg;gpwg;ghf;fj;jpdhy; epug;Gfpd;w epa+f;fpspf;fkpyj; njhlupfspd; 

,Uf;ifiaf; fz;lwpag; gad;gLj;jg;gLk; jdpj;j gl;bif nfhz;l> 

Rl;baplg;gl;l DNA ,d; Jz;lnkhd;W DNA Map MFk;. Rl;baply; vd;gJ 

DNA gl;bififf; fz;lwpifiar; nraw;gLj;Jtjw;F rkpf;iQiaf; 

nfhLf;Fk; tpjkhf me;j DNA gl;bifapd; jpupG nra;jy; MFk;. Mapapd; 

fl;likg;Gf;F fjpu;j;njhopw;ghLila rkjhdpia ,izj;jy; my;yJ 

cwpQ;rpnahsptPRk; %yf;$iwr; Nru;j;jy; %yk; Rl;baply; Nkw;nfhs;sg;gLk;. 

,j; jdpj;j gl;bifahyhd DNA ,ioahdJ epug;Gfpd;w> jdpj;j 

gl;bifahyhd DNA my;yJ RNA cld; fyg;Gg;gpwg;ghf;fk; nra;tjw;F 

Kd; ,ul;ilg;gl;bifahyhd DNA ,aw;ifafw;wg;gly; Ntz;Lk;. n[y;ypy; 

cs;s ,aw;ifafw;wg;gl;l gl;ilfs; rNju;d; xj;jp (Southern Blotting) vd 
miof;fg;gLk; nrad;Kiw xd;wpd; Clhf iejNuhnrYNyhR (Nitrocellulose) 
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my;yJ ieNyhd; nkd;rt;T tbf;F ,lkhw;wg;gly; Ntz;Lk;. gl;ilfs; gpd;du; 

nkd;rt;Tf;Fg; nghUj;jg;gLk;. gpd;du; Rl;baplg;gl;l Map nkd;rt;Tf;Fr; 

Nru;f;fg;gl;L kPsikg;Gr; nra;atplg;gLk;. nkd;rt;Tld; nghUj;jg;gl;l 

epug;Gfpd;w njhlupfSld; kl;Lk; Mapfs; typikahfg; gpize;Jnfhs;Sk;. 

nkd;rt;T fOtg;gLk; NghJ> ,yf;F epa+f;fpspNahiul; njhlupAldhd 

gl;ilAld; gpize;Js;s Mapfs; jtpu Vidait mfw;wg;gLk;. MapahdJ 

fjpu;j;njhopw;ghl;Lf;Fupa Rl;baplg;gl;bUe;jhy;> ,yf;Fj; njhlupAldhd 

gl;il> nkd;rt;tpd; Rafjpupay; %yk; ,dq;fhzg;gLk;. MapahdJ 

cwpQ;rpnahsptPRk; rhaj;jpdhy; Rl;baplg;gl;bUe;jhy; gl;ilahdJ UV 
xspiag; gad;gLj;jp ,dq;fhzg;gLk;. 

kPsr;Nru;e;j DNA njhopDl;gtpay;

       

kPsr;Nru;e;j DNA %yf;$Wfs; :

,aw;ifahff; fhzg;glhj 

njhlupfis cUthf;Ftjw;fhf 

gpwg;Gupik kPsr;Nru;f;iff;Fupa 

Ma;T$l Kiwfshy; ntt; 

NtW %yq;fspy; ,Ue;J ngwg; 

gl;l DNA fis xd;WNru;j;J 

cUthf;fg;gl;l DNA %yf;$W 

fshFk;.

Gtpapy; cs;s midj;J mq;fpfSk; 

nghJthd %jhij xd;wpypUe;J $u;g;g 

ile;jit. rpy ituRfs; jtpu> ,tw;wpd; 

ghuk;gupaj; jfty;fs; DNA ,y; fsQ;rpag; 

gLj;jg;gl;Ls;sd. ,urhad kl;lj;jpy; 

DNA midj;J mq;fpfspYk; xj;jJ. 

NkYk;> midj;J mq;fpfSk; xNu 

gpwg;Gupikg; gupghiliaNa nfhz;Ls;sd. 

vdNt gw;wPupahNth my;yJ jhtuNkh 

my;yJ tpyq;Nfh nfhz;bUf;Fk; xU 

guk;giuayfpd; ntspg;ghlhdJ xNu ngg;iul;lhNyNa FOf;Fwpf;fg;gLk;. 

,JNt kPsr;Nru;e;j DNA njhopDl;gtpaypd; mbg;gilahFk;. tpQ;Qhdk;> 

kUj;Jtk;> tptrhak;> ifj;njhopy; kw;Wk; Rw;whly; gpuNahfq;fspy; 

ngWkhdKs;s Gjpa> gpwg;Gupikr; Nru;f;iffisg; ngw;Wf; nfhs;tjw;fhf 

,uz;L my;yJ ,uz;Lf;F Nkw;gl;l Ntw;wpdq;fspy; ,Ue;J ngwg;gl;l 

DNA fis xd;whf ,izj;J> mJ tpUe;Jtoq;fpapDs; GFj;jg;gLfpd;wJ.

fPNo jug;gl;l midj;Jj; njhopDl;gq;fSk; kPsr;Nru;e;j DNA %yf;$W 

(rDNA) xd;iwj; Njhw;Wtpg;gjw;Fj; Njitahdit. mitahtd :

 y gy;NtW %yq;fspy; ,Ue;J DNA Ij; jdpikg;gLj;jy;.

 y kl;Lg;gLj;jg;gl;l nehjpaq;fshy; jdpikg;gLj;jpa DNA ,d; kl;Lg; 
gLj;jg;gl;l rkpghL

 y n[y; kpd;dadj;ijf; nfhz;L DNA Jz;lq;fis Ntwhf;fy;

 y Mapfisg; gad;gLj;jp tpUg;Gf;Fupa epa+f;fpspNahiul; njhlupfspd; 

rupahd Jz;lq;fis ,dq;fhzy;

 y DNA ,ypNfirg; gad;gLj;jpg; gy %yq;fspy; ,Ue;J ngwg;gl;l DNA 
Jz;lq;fis ,izj;jy;
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tpUe;Jtoq;fpf; fyq;fspDs; DNA %yf;$Wfisr; nrYj;JtJ fbdkhd 

gb xd;whFk;. fyq;fs; DNA cs;nsLj;jYf;F vjpu;g;igf; fhz;gpf;Fk; 

,J mq;fpfspd; gpioj;jypy; Kf;fpakhdJ. Vnddpy; cl;GFk; DNA fs; 
toikahff; NfLtpistpf;Fk; gpwg;Gupik khw;wq;fis Vw;gLj;Jk;. 

vdNt> xU rpy tpUe;Jtoq;fpf; fyq;fshtJ kPsr;Nru;e;j DNA %yf; 

$Wfspd; gpujpfisg; ngw;Wf;nfhs;tjw;fhf mtw;wpd; mjpfsthd gpujpfs; 

mtrpakhdit.tpUg;Gf;Fupa DNA Jz;lkhdJ> rpwpajhf ,Ug;gpd; DNA 
Kistifg;ngUf;fk; vd miof;fg;gLk; njhopDl;gj;jpdhy; fz;zhbf; 

FoypDs; ngUf;fy; Nkw;nfhs;sg;gLfpd;wJ.

DNA Kistifg;ngUf;fk;

DNA Kistifg;ngUf;fj;jpy; tpUg;Gf;Fupa DNA ,d; gpujpahf;fj;jpw;F 
tpUe;Jtoq;fpf; fyj;jpd; DNA gpd;Gwkbjy; nghwpak; gad;gLj;jg;gLfpd;wJ. 
vdpDk;> gpd;Gwkbjypd; Njhw;wj;jhdk; (Ori) mq;F fhzg;glhtpbd;> 

tpUe;Jtoq;fpf; fyj;jpDs; nrYj;jg;gLk; DNA Jz;lkhdJ gpujpgz;zg;glhJ. 

vdNt> kPsr;Nru;e;j DNA %yf;$W my;yJ tpUg;Gf;Fupa DNA I 

gpd;Gwkbtilar; nra;a DNA MdJ Ori cld; ,izf;fg;gl Ntz;Lk;. 

vdNt mJ epw%u;j;jj;jpw;Fupa DNA ,ypUe;J RahjPdkhfpg; gpd;Gwkbtila 

KbAk;. (epw%u;j;jj;jpw;Fupa DNA xU fyg;gpuptpd;NghJ xUKiw kl;LNk 

gpd;GwkbtilAk;) gw;wPupa tpUe;Jtoq;fpapy; gpsh];kpl;Lfspd; gy gpujpfs; 

fhzg;gLk;. gw;wPupak; tpOq;fpahy; njhw;Wjy; milAk; NghJ gw;wPupaf; 

fyk; xd;wpy; ituRf;Fupa DNA ,d; ngUk; vz;zpf;ifapyhd gpujpfs; 

fhzg;gLk;. tpUg;Gf;Fupa DNA ,j;jhdhfg; gpd;GwkbtilAk; myFfspDs; 

xUq;fpizf;fg;gLk;. jhdhd gpd;GwkbtilAk; myFfs; fhtpfs; vd 

miof;fg;gLk;.

fhtpfs; 

Kistifg;ngUf;fk; my;yJ ngUf;fypw;fhf tpUg;Gf;Fupa DNA I 

tpUe;Jtoq;fpapDs; nfhz;Lnry;Yk; Clfk; fhtpfs; MFk;. DNA 
Kistifg;ngUf;fj;jpy; gad;gLk; fhtpfs; Kistifg;ngUf;ff; fhtpfs; 

vd miof;fg;gLk;. clYf;F ntspapYs;s DNA If; fhTk; fhtpfs; 

kPsr;Nru;e;j fhtpfs; vd miof;fg;gLk;.

kPsr;Nru;e;j DNA %yf;$iw Mf;Ftjw;fhd mNj nrad;Kiw kPsr;Nru;e;j 

fhtpia Mf;FtjpYk; gpd;gw;wg;gLk;. tpUg;Gf;Fupa guk;giuayF 

kl;Lg;gLj;jy; nehjpankhd;why; ntl;lg;gl;L> fhtpAk; (gpsh];kpl; my;yJ 

ituRf;Fupa DNA) mNj kl;Lg;gLj;jy; nehjpaj;jhy; ntl;lg;gl Ntz;Lk;. 

,it ,uz;Lk; xd;whff; fyf;fg;gl;L> xUq;fpiza tplg;gl;L DNA 
,ypNfirg; gad;gLj;jp ,izf;fg;gLk;.(cU 7.30) Kistifg;ngUf;fk; 

nra;ag;gl Ntz;ba DNA fhtpapy; ,izf;fg;glNtz;ba jhdk; Kis 
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tifg;ngUf;fj; jhdkhFk;. DNA ia ntl;ltjw;F gy kl;Lg;gLj;jy; 

nehjpaq;fisg; gad;gLj;jNtz;bAs;sjhy; Kistifg;ngUf;fj; 

jhdkhdJ gy kl;Lg;gLj;jy; nehjpaq;fSf;fhd jhdq;fisf; fhTk; 

njhlupiaf; nfhz;bUf;Fk;. vdNt ,J klq;F Kistifg; ngUf;fj;jhdk; 

vd miof;fg;gLk;. tpUe;Jtoq;fpf; fyk; xd;W> toikahfg; gw;wPupa 

tpUe;Jtoq;fp xd;W fhtpiag; gpujpgz;zf;$baJ. gpd;du;> kPsr;Nru;e;j 

fhtpahy; mJ khw;wg;gLk;. tpUe;Jtoq;fp gpd;du; tpUg;gj;jpw;Fupa 

DNA If; fhTk; gpsh];kpl;ilg; gpujpgz;Zk;. gw;wPupa tpUe;Jtoq;fpr; 

rKjhaj;jpd; topj;Njhd;wy; fyq;fs; xt;nthd;Wk; xU njhif kPsr;Nru;e;j 

gpsh];kpl;Lfisf; nfhz;bUf;Fk;.

fhtpfspd; tiffSk; mtw;wpd; NtWghLfSk;

Fwpg;gpl;l tpUe;Jtoq;fpf; fyk; xd;wpYs;s jhdhfNt gpd;GwkbtilAk; 

VjhtJ myFf; fhtpahfg; gad;gLj;jg;glyhk;. gw;wPupahtpy; 

gpsh];kpl;LfSk; gw;wPupak;tpOq;fpfSk; fhtpfshfg; gad;gLj;jg;glyhk;. 

kJtf; fyq;fspYk; $l gpsh];kpl;Lfs; fhzg;gLfpd;wd. vdNt mitAk; 

$lf; fhtpfshfg; gad;gLj;jg;glyhk;. kJt Kistifg;ngUf;ff; fhtpfs; 

kJt nraw;if epw%u;j;jq;fs; my;yJ YACs vd miof;fg;gLk;. ,it 

gpsh];kpl;Lfs; Mdhy; ikag;ghj;JfSf;fhd njhlupfisf; fhTtjhy; 

,it epw%u;j;jq;fs; vd miof;fg;gLk;. ,it Neupajhf;fg;gl;lhy; 

epw%u;j;jq;fshfr; nrayhw;Wk;. NkYk; ,it jd;dhl;rpahfg; gpd;GwkbAk; 

njhlupfisf; nfhz;bUg;gjhy; (ARS) gpd;GwkbtiljYf;Ff; fyg;gpuptpy; 

jq;fpapUf;fhJ. ,e;jf; fhtpfs; midj;Jk; fhtpnahd;Wf;F mtrpakpy;yhj 

guk;giuayFfisf; fhTfpd;wd. ,it mfw;wg;gl;L> me;j ,ilntsp 

tpUg;gj;jpw;Fupa DNA Ig; GFj;Jtjw;Fg; gad;gLj;jg;gLfpd;wJ. kJtf; 
fhtpfs; jd;dhl;rpahfg; gpd;GwkbAk; njhlupfisAk; (ARS) ikag;ghj;jpd; 

njhlupfisAk; nfhz;bUf;f Ntz;Lk;.

NkNy tpgupj;jJ Nghy;> Kistiff; fhtpapd; gpujhd Nehf;fk; 

capUlypDs; DNA Ig; gpujpnra;jyhFk;. ,jw;Fj; jdpj;j tpUe;Jtoq;fp 
xd;wpDs; cau;thd vz;zpf;ifapy; gpujpfs; fhzg;glNtz;Lk;. 

,e;epge;jidahdJ> gw;wPupahtpd; gpsh];kpl;Lfs;> gw;wPupak;tpOq;fpfs;> 

YAC fs; vd;gtw;why; epiwNtw;wg;gLk;. fyq;fspd; khw;wkhdJ kpfTk; 

tpidj;jpwdw;w nrad;Kiw xd;whFk;. vdpDk; gw;wPupak;tpOq;fpfisf; 

fhtpfshfg; gad;gLj;jp ,g;gpur;rpidahdJ Kwpabf;fg;gLfpd;wJ. 

Vnddpy; gw;wPupak;tpOq;fpapd; njhw;Wifg; nghwpKiwahy; tpUe;Jtoq;fpf; 

fyj;jpDs; fhtpahdJ cl;GFj;jg;glyhk; YAC ngupajhf ,Ug;gjhy; 

DNA MdJ ngupastpy; mtw;iwg; gad;gLj;jpg; gpujpgz;zg;gLtJ 

mD$ykhFk;. mit a+fupNahl;lhTf;Fupa njhFjpfspy; nrayhw;WtJ 

,d;ndhU mD$ykhFk;.
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khw;wk;

tpUe;Jtoq;fp xd;wpd; #oypy; ,Ue;J mjd; 

fynkd;rt;tpD}lhfg; Gwj;jpw;gpwe;j DNA MdJ 

Neubahf cs;nsLf;fg;gl;L> ,izf;fg;gl;L> 

,jd; tpisthf gpwg;GupikapaYf;Fupa khw;wk; 

xd;iw Vw;gLj;jy;

kdpj fyk;

fU

DNA guk;giuayF

fyg;gpupT

gpsh];kpl;

kl;Lg;gLj;jy; nehjpaj; jhdk;

kl;Lg;gLj;jy; nehjpaj; jhdk;

kl;Lg;gLj;jy; nehjpaj; jhdk;gpsh];kpl;
DNA

gw;wPupah

cU 7.30 gpsh];kpl; fhtpiaAk; gw;wPupah tpUe;Jtoq;fpiaAk; gad;gLj;jp 

tpUg;Gf;Fupa guk;giuayF xd;iw Kistifg;ngUf;fk; nra;jy;
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tpUg;Gf;Fupa DNA ,d; gpujpfs; my;yJ kPsr;Nru;e;j DNA MdJ 

tpUe;Jtoq;fpf; fyq;fisr; Nru;j;J> gFg;G %yk; fhtpfis tpLtpj;J> 

fhtpfisj; jdpikg;gLj;jp> DNA  Jz;lq;fisj; jdpikg;gLj;Jtjw;Fg; 

gad;gLj;jpa mNj kl;Lg;gL;j;jy; nehjpaq;fisg; gad;gLj;jp DNA I ntl;bg; 
ngwg;gLfpd;wJ. kPsr;Nru;e;j DNA MdJ kpd;dadj;jpd; gpd;du; mfnuh]; 

n[y;ypy; Ntwhf;fg;gl;Lg; gpd;du; fz;lwpag;gl;L jdpikg;gLj;jg;gLfpd;wJ.

milahsg;gLj;Jk; guk;giuayFfspd; gad;ghL

kPsr;Nru;e;j gpsh];kpl; fhtpAldhd tpUe;Jtoq;fpf; fyq;fspy; khw;wj;jpd; 

tpidj;jpwdhdJ kpfTk; FiwthdJ. mjhtJ khw;wg;gl;l tpUe;Jtoq;fpf; 

fyk; xd;W ,Ug;gpd; mq;Nf kpy;ypad;fs; fzf;fhd fyq;fs; khw;wg;glhky; 

fhzg;gLk;. nghUj;jkhd Clfk; xd;wpy; khw;wg;gl;l fyq;fSk; khw;wg;glhj 

fyq;fSk; rKjhaj;ijj; Njhw;Wtpf;Fk;. Mdhy; ,tw;iw NtWgLj;jpawpa 

KbahJ. vdNt rpy tifahd milahsg;gLj;Jk; guk;giuayFfs; 

Kistifg;ngUf;fKWk; fhtpfspDs; tbtikf;fg;glNtz;Lk;. 

,jdhy; khw;wg;gl;l fyq;fspy; ,Ue;J Njhw;Wtpf;fg;gl;l xUrpy 

rKjhaq;fis khw;wg;glhj fyq;fspd; rKjhaq;fspy; ,Ue;J Nrhjpj;J 

cWjpg;gLj;jg;glyhk;. kpfg; nghJthd milahsg;gLj;jpfs; Ez;Zapu; 

nfhy;ypf;F vjpu;g;Gs;s guk;giuayFfs; MFk;. tpUe;Jtoq;fpf;fyk; 

Fwpg;gpl;l Ez;Zapu;f;nfhy;ypf;F czu;jpwDs;sJ. vdNt Fwpg;gpl;l 

me;j Ez;Zapu;nfhy;yp nfhz;l Clfj;jpy; tsu;r;rpailahJ. fhtpahdJ 

Ez;Zapu;nfhy;ypf;F vjpu;g;Gs;s guk;giuayFfisf; fhTtjhy; 

khw;wg;gl;l fyq;fs; Ez;Zapu;nfhy;ypAs;s Clfj;jpy; tsu;r;rpailAk;. 

,t;thwhd milahsg;gLj;jpfs;> khw;wg;gl;l fyq;fspd; tsu;r;rpia 

kl;Lk; mDkjpg;gjhy; Nju;e;njLg;gjw;fhd Fwp (milahsg;gLj;jp) vd 

miof;fg;gLk;.

,q;Nf jPu;f;fg;gl Ntz;ba NtnwhU gpur;rpidAk; cs;sJ. midj;Jf; 

fhtpfSk; kPsr;Nru;e;j> tpUg;Gf;Fupa guk;giuayiff; nfhz;bUf;fhJ. 

vdNt ,tw;iw milahsq;fhz NtnwhU milahsg;gLj;jp Njitg;gLk;. 

Kis tifg;ngUf;fk; nra;Ak; fhtpapy; fhzg;glNtz;ba mtrpakhd 

,ay;Gfs; cU 7.31 ,y; fhl;lg;gl;Ls;sJ.
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Tet r

Sal I

xwp

Hind III

ampr

EcoR I

Pvu I

Sca I

Pst I pBr 322
4363 bp

Bam HI

gy;Kistifg; 

ngUf;fj;jhdk; 
(MCS) gy;Kistifg; 

ngUf;fj;jhdk; 
(MCS)

cU 7.31 mtrpakhd ,ay;Gfisf; fhl;Lk; (Ori, gy;Kistifg;ngUf;fk; jhdk;> 

milahsg;gLj;jp) Kistifg;ngUf;Fk; fhtpf;fhd cjhuzk; xd;W (pBR 322)

DNA E}yfq;fs;

nghwpKiw tpiria my;yJ kl;Lg;gLj;jy; nehjpaq;fisg; gad;gLj;jpf; 

nfha;jy; %yk; [PNdhkhdJ vOkhwhd Jz;Lfshf ntl;lg;gLfpd;wJ. 

,J [PNdhkpd; gUkidg; nghWj;J gy;NtW njhlupfis kpfTk; ngupa 

vz;zpf;ifapy; cUthf;Fk; midj;Jj; Jz;lq;fSk; Kistifg;ngUf;fk; 

nra;Ak; fhtpapDs; nrYj;jg;gl;Lg; ngwg;gl;l kPsr;Nru;e;j fhtpfs; gw;wPupa 

tpUe;Jtoq;fpia khw;wk; nra;tjpy; gad;gLj;jg;gLk;. ,t;tpUe;Jtoq;fpfs; 

nghUj;jkhd Clfj;jpy; tsu;f;fg;gl;L khw;wk; nra;ag;gl;l fyq;fs; 

Nju;T nra;ag;gLtJld; khw;wk; nra;ag;gl;l fyq;fs; Nrhjpj;J 

cWjpg;gLj;jg;gLk; (screening). ,q;F Fwpg;gpl;l DNA Jz;lnkhd;W  Nju;T 

nra;ag;glhjjhy; khw;wk; nra;ag;gl;l xt;nthU fyKk; Kd;du; Nju;T 

nra;ag;gl;l [PNdhkpd; ntt;NtW DNA Jz;Lfisf; fhTk;. midj;Jr; 

rKjhaq;fSk; jdpikg;gLj;jg;gl;L> ntt;Ntwhf tsu;f;fg;gl;lhy;> 

,r;rKjhaq;fspd; njhFg;G [PNdhKf;Fupa DNA E}yfq;fs; vdg;gLk;. (cU 

7.32) xj;j fhtpfspd; Fbj;njhifapy; Kistifg; ngUf;fk; nra;ag;gl;l> 

nkhj;j [PNdhKf;Fupa DNA ,d; gy;NtW Jz;lq;fspy; xt;nthd;iw 

,dk;ngUf;Ffpd;w Ez;Zapu; tsu;g;Gfspd; njhFg;G DNA E}yfk; MFk;. 

[PNdhkpd; xU g+uzkhd njhlupiag; ngw;Wf; nfhs;tjw;fhf xt;nthU 

GFj;jg;gl;l rKjhaKk; ntt;Ntwhf njhlupahf;fg;gl;l Ntz;Lk;. ,t;thNw 

kdpj [PNdhk; nraw;wpl;lj;jpd; fPo; kdpj [PNdhk;fspd; njhlupfspd; 

tpsf;fk; Muk;gpf;fg;gl;lJ.
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fyq;fs;

fyq;fspy; ,Ue;J

 DNA Ij; jdpikg;gLj;jy;

mry; DNA

gw;wPupahtpDs; ,izj;jy;

DNA  jdpikg;gLj;jy;

[PNdhkpf; DNA E}yfj;jpd;

gpdh];kpl; fhtpfs;

gpsTw;w 

fhtpfs;

gpsTw;w DNA
kl;L

g;gLj
;jy;

rkpg
hL

cU 7.32 [PNdhKf;Fupa DNA E}yfj;ijf; fl;bnaOg;Gk; gbKiwfs;

cDNA E}yfq;fs; vd miof;fg;gLk; ,d;ndhUtif DNA E}yfq;fSk; 

cs;sd. fyq;fs; / ,ioaq;fspy; ,Ue;J jdpikg;gLj;jg;gl;l mRNA fspd; 
Gwkhw;W uhd;];fpupg;\d; (reverse transcription) %yk; ngwg;gl;l epug;Gfpd;w 

DNA I ,e;j E}yfq;fs; nfhz;bUf;Fk;. fynkhd;wpd; mRNA fspd; 

njhFg;G uhd;];fpupg;Nlhk; (transcriptome) vd miof;fg;gLk;. mRNA fs; 

jdpikg;gLj;jg;gl;L Gwkhw;W uhd;];fpupg;\Df;F cs;shf;fg;gl;L mRNA 
fSf;fhd epug;Gfpd;w xU DNA gl;bifahf;fg;gLk;. ,jw;Fg; gad;gLj;jg;gLk; 

nehjpak; upNt]; uhd;];fpupg;Nl]; MFk;. ,ul;ilg; gl;bif nfhz;l cDNA 
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Ig; ngw;Wf; nfhs;tjw;fhf DNA nghypkNuirg; gad;gLj;jp KjyhtJ DNA 
gbj;jfl;by; ,uz;lhtJ DNA gl;bif gpd;Gwkbtilar; nra;ag;gLfpd;wJ. 

DNA Jz;lq;fs; Kistifg;ngUf;fk; nra;ag;gl;L> [PNdhKf;Fupa 

DNA E}yfj;jpw;fhd mNj nrad;Kiw gpd;gw;wg;gl;L> cDNA E}yfk; 

fl;bnaOg;gg;gLk;.

DNA E}yfq;fs; njhlupg;gLj;jYf;fhd DNA Jz;lq;fspd; %yq;fshf 

mbg;gilapy; gad;gLj;jg;gLfpd;wd. cDNA E}yfq;fs; guk;giuayF 

ntspg;ghl;Lf; Nfhyq;fisAk; gpujpgypf;fpd;wd.

DNA tpepNahfpf;Fk; njhFjpfs;

clYf;F ntspapYs;s DNA cld; njhlu;Gs;s fyk; khw;wk; nra;ag;gl;l 

fynkd miof;fg;gLk;. fynkhd;W clYf;F ntspapYs;s DNA Ig; 

ngw;Wf; nfhs;sy; gy;NtW Kiwfs; %yk; Nkw;nfhs;sg;gLk;.

 y khw;wk; : ,k;Kiwapy; xU ngupa vz;zpf;ifahd tpUg;Gf;Fupa DNA 
,d; gpujpfs; (c+k;: kPsr;Nru;e;j fhtp) tpUe;Jtoq;fpf; fyq;fSld; 

fyf;fg;gLfpd;wJ. ,J fynkd;rt;tpD}lhfr; #oypy; ,Ue;J fyq;fs; 

DNA I cs;nsLf;Fk; jifikia mbg;gilahff; nfhz;lJ. 

fyq;fspDs; DNA cs;nsLf;fg;gLk; tpidj;jpwd; kpfTk; FiwthdJ. 

tpUe;Jtoq;fpf; fyq;fspd; Nju;r;rpahdJ (ntspapypUe;J DNA I 

cs;nsLf;Fk; Mw;wy;) gy;NtW gupfupg;G Kiwfshy; mjpfupf;fg;glyhk;

 y FWf;Ff; flj;Jif : ,J gw;wPupak;tpOq;fpfs; tpUe;Jtoq;fpf; 

fyq;fisj; njhw;Wk; jfit mbg;gilahff; nfhz;l KiwahFk;. 

jhtuq;fs; kw;Wk; tpyq;Ffisj; njhw;Wk; ituRfs;> jhtu kw;Wk; 

tpyq;Ffspd; tpUe;Jtoq;fpf; fyj;jpDs; clYf;F ntspapYs;s DNA 
I tpepNahfpg;gjw;Fg; gad;gLj;jg;glyhk;. tpUg;Gf;Fupa guk;giuayF> 

khw;wpaikf;fg;gl;l ituRf;Fupa [PNdhKld; ,izf;fg;gl;L> Gujf; 

fg;rpl;bDs; (capsid) nghjpnra;ag;gLfpd;wJ. ,e;j ituRj; Jzpf;ifahdJ 

mjd; rhjhuz njhw;Wjy; nrad;KiwapD}lhf kPsr;Nru;e;j DNA If; 
flj;Jk;. fg;rpl;lhdJ DNA Ig; ghJfhf;Fk;. ,k;KiwahdJ khw;wj;ij 

tpl kpfTk; tpidj;jpwdhdJ.

 y guk;giuayFj; Jg;ghf;fp : ,k;Kiwapy; nghd; Nghd;w ghucNyhfnkhd;wpd; 

rpWJzpf;iffshy; tpUg;Gf;Fupa DNA ,d; mjpf vz;zpf;if nfhz;l 

gpujpfs; ciwaplg;gLk;. khw;wk; nra;ag;gl Ntz;ba fyj;jpDs; 

,j;Jzpf;iffs; cau;Ntfj;Jld; Rlg;gLk;. ,jw;Fg; gad;gLk; 

cgfuzk; guk;giuayFj; Jg;ghf;fp MFk;. (cU 7.33)
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cU 7.33 guk;giuayFj; Jg;ghf;fp

Agrobacterium kj;jpa];jk; tfpf;Fk; guk;giuayF ,lkhw;wk; : Agrobacterium 
vd;gJ xU kz;tho; gw;wPupah. ,J jhtuq;fisj; njhw;wf;$baJ mit 

njhw;Wk; Kiw kpfTk; rpwg;ghdJ. njhw;wpdhy; jhtuj;jpy; foiy 

Vw;gLj;jg;gl;L> mjDs; gw;wPupah thOk;. ,e;Neha; Edpf;fha;g;G Neha; vd 

miof;fg;gLk;. foiy my;yJ fha;g;gpy; fhzg;gLk; fyq;fs; Agrobacterium 
,d; gpsh];kpl;bd; Jz;lnkhd;why; gpwg;Gupikapy;; khw;wk; nra;ag;gl;lit. 

,e;jg; gpsh];kpl; Ti (foiy J}z;Lk;) gpsh];kpl; vd miof;fg;gLk;. (cU 

7.34) ,g; gpsh];kpl;bd; xU gFjpahdJ cz;ikapy; jhtu [PNdhkpDs; 

,lkhw;wg;gl;bUf;Fk;. vdNt ,it ,lkhw;Wk; DNA my;yJ T-DNA 
vdg;gLk;. T-DNA nfhz;bUf;Fk; guk;giuayFfs; foiy cUthf;fj;ijj; 

J}z;LtJld; Neha;tpistpf;Fk; ,ay;GlDk; njhlu;ghdit. DNA 
,lkhw;wk; nra;ag;gLtjw;F T-DNA ,d; ,lJgf;f kw;Wk; tyJgf;fkhfTs;s 
njhlupfs; Njitg;gLk;. ,jdhy; tpQ;Qhdpfs; T-DNA ,ypUe;J cf;fpukhd 

guk;giuayFfs; cl;gl ngUk;ghyhd gw;wPupahTf;Fupa guk;giuayFfis 

mfw;wptpl;L> ,uz;L tpspk;Gj; njhlupfspd; ,ilNaAs;s ,ilntspfspy; 

tpUg;Gf;Fupa guk;giuayFfis cl;GFj;jpAs;sdu;. Agrobacterium mtw;wpd; 

njhw;Wk; jftpdhy; jhtuf;fyq;fspDs; cl;GFj;jg;gl;l guk;giuayfhy; 

khw;wk; nra;ag;gl;l T-DNA I tpepNahfk; nra;Ak;. T-DNA ,ypUe;J cf;fpukhd 

guk;giuayFfs; mfw;wg;gl;likahy; jhtuf;fyq;fs; Neha;epiyikf;F 

cs;shtjpy;iy. ,J T-DNA epuhAjghzpfshf;Fjy; vdg;gLk;.
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Nju;e;njLg;gjw;fhd Fwp

J}z;b

tpUg;Gf;Fupa 

guk;giuayF

KbTWj;jp

tyJ T DNA tpspk;G

Agrobacterium f;fhd 
gpd;Gwkbjy; Njhw;wk;

E.Coli f;fhd gpd;Gwkbjy; Njhw;wk;

gw;wPupahTf;Fupa 

Nju;e;njLg;gjw;fhd Fwp

,lJ T-DNA tpspk;G

KbTWj;jp

 cU 7.34 Ti gpsh];kpl; fhtp

DNA gFg;gha;T

cUttpaYf;Fupa ,ay;Gfs; toikahf ghFgLj;jg; gad;gLj;jg;gLk;NghJ 

fpilf;ff;$ba ,ay;Gfspd; vz;zpf;if tiuaiwf;Fl;gl;ljhy; ghFghl;by; 

,dq;fhzg;gl;l kpfr; rpwpa $l;lk; ,dk; MFk;. NkYk; ,ay;Gfs; 

fhzg;gl;lhy; cg,dq;fs;> Fytiffs;> Ngjq;fs; Nghd;w Nkyjpfkhd 

gpupTfs; rhj;jpakhFk;. capupurhad ,ay;Gfs; (mjhtJ> nehjpar; 

nraw;ghLfs;) mq;fpfisr; rpwpa $l;lq;fshfg; gpupg;gjw;Fg; ghFghl;by; 

gad;gLj;jg;glyhk;. ,ay;Gfs; mq;fpfspd; gpwg;GupikapaYf;Fupa 

Nru;khdq;fshYk; mtw;wpd; #oyhYk; fl;Lg;gLj;jg;gLtjhy; NkNy 

$wg;gl;l ,ay;Gfs; #oiyg; nghWj;J khWglyhk;. MfNt mq;fpfspd; 

,U $l;lq;fs; gpwg;Gupikapy; xj;jitah my;yJ NtWgl;litah vd 

xUtu; mwpe;Jnfhs;s mtu; DNA kl;lj;jpy; Muha Ntz;Lk;. 

mq;fpfspilNaAs;s gpwg;Gupikf;Fupa xw;Wikfs;> Ntw;Wikfs; 

vd;gtw;wpd; ,dq;fhzYf;F trjpaspf;f DNA gFg;gha;Tf;fhd gy;NtW 
njhopy;El;gq;fs; tpUj;jpahfpAs;sd. ,tw;Ws; rpytw;iwj; jdpad;fis 

,dq;fhz;gjpYk; $lg; gad;gLj;jg;glKbAk;. ,j;njhopDl;gq;fs; 

DNA jdpikg;gLj;jy;> n[y; kpd;dadk;> Mapfspd; gad;ghL Nghd;w 

njhopDl;gq;fSld; ,izj;Jg; gad;gLj;jg;gLfpd;wJ.

kl;Lg;gLj;jy; tiuglq;fs;

Kd;du; fhl;baJ Nghy; kl;Lg;gLj;jy; nehjpaq;fs;> ds DNA If; Fwpg;gpl;l 
njhlupapy; Jz;lq;fshf ntl;Lfpd;wJ. kl;Lg;gLj;jy; jhdq;fspd; 
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vz;zpf;if> mtw;wpd; miktplk; vd;gtw;iwg; nghWj;J ntt;NtW gUkd; 

nfhz;l gy Jz;lq;fs; Njhw;Wtpf;fg;gLk;. ntt;NtW kl;Lg;gLj;jy; 

nehjpaq;fs; ntt;NtW jhdq;fspy; ntl;b> ntt;NtW gUkDs;s 

Jz;lq;fis NtWgl;l  vz;zpf;ifapy; Njhw;Wtpf;Fk;. kl;Lg;gLj;jy; 

tiuglk; vd;gJ xd;Wf;nfhd;W rhu;ghf xt;nthU kl;Lg;gLj;jy; 

jhdj;jpdJk; miktplk;> mj;jhdq;fSf;fpilapyhd J}uk; vd;gtw;iwf; 

fhl;Lk; tiuglk; MFk;. (cU 7.35)

2       0.5                      5.5                        4                  1

Eco R I Eco R I

Bam HI Bam HI Eco R I

cU 7.35 DNA ,d; rpwpa gFjpapd; kl;Lg;gLj;jy; tiuglk;

kl;Lg;gLj;jy; tiuglq;fs; Kistifg;ngUf;fk; nra;Ak; fhtpfspd; 

epu;khzj;jpw;F kpfTk; Kf;fpkhdit. Kistifg;ngUf;fk; nra;Ak; fhtpfs; 

Kistifg;ngUf;fk; nra;Ak; jhdj;jpy; kl;Lg;gLj;jy; nehjpaj;jhy; 

ntl;lg;gl;L mjpy; NtW %yq;fspy; ,Ue;J ngwg;gl;l DNA ,d; Jz;lq;fs; 

,izf;fg;gLfpd;wd. nghJthfg; gad;gLj;jg;gLk; gpsh];kpl; fhtpapd; 

kl;Lg;gLj;jy; tiuglk; cU 7.36 ,y; fhl;lg;gl;Ls;sJ.

Tet r

Sal I

Ori 

Hind III

ampr

EcoR I

Pvu I

Sca I

Pst I pBr 322
4363 bp

Bam HI

 cU 7.36 pBR322 gpsh];kpl; fhtpapd; kl;Lg;gLj;jy; tiuglk;
     

DNA njhlupg;gLj;jy;

DNA %yf;$W xd;W epug;Gfpd;wJk; vjpu;r; rkhe;jukhdJkhd ,uz;L 

gl;biffshy; MdJ. xt;nthU gl;bifapYk; mbdpd;> Fthdpd;> 

irw;Nwhrpd;> ijkpd; vd;w ehd;F %yq;fs; Neupajhf xU njhlupapy; 
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xOq;FgLj;jg;gl;bUf;Fk;. DNA njhlupg;gLj;jy; vd;gJ DNA %yf;$W 

xd;wpy; ,k;%yq;fspd; Jy;ypakhd xOq;ifj; JzpAk; nrad;Kiw MFk;.

1977 ,y; DNA njhlupg;gLj;jy; mwpKfg;gLj;jg;gl;ljpy; ,Ue;J ,j;njhopy; 

El;gkhdJ ngupJk; Nkk;gLj;jg;gl;L tUfpd;wJ. 2003 ,y; kdpj [PNdhk; 
nraw;jpl;lj;jpd; fPo; nkhj;j kdpj [PNdhkpd; njhlup> DNA njhlupg;gLj;jy; 
njhopDl;gtpay; %yk; ngwg;gl;lJ. ,J KjyhtJ re;jjpj; njhlupg;gLj;jy; 

njhopDl;gtpay; vd miof;fg;gLk;. ,e;j Kiwfs; FWfpa DNA Jz;lq;fspd; 

njhlupfis kl;Lk; Jzpaf;$bajhfTk; ePz;;l fhyk; Njitg;gLtjhfTk; 

,Ue;jJ. mf;fhyj;jpy; ,Ue;J mLj;j re;jjpj; njhlupg;gLj;jy; my;yJ 

,uz;lhtJ re;jjpj; njhlupg;gLj;jy;> kpf etPdkhd %d;whtJ re;jjpj; 

njhlupg;gLj;jy; vdj; njhopDl;gtpay; tpUj;jpaile;Js;sJ. kpf 

etPdkhd njhopDl;gtpaypy; kpy;ypad;; fzf;fhd epa+f;fpspNahiul;Lfs; 

nfhz;l gl;bifapd; ePsj;ijj; njhlupg;gLj;jf; $bajhf ,Ug;gjhy; 

njhlupg;gLj;jYf;Fj; Njitahd Neuk; ngupJk; Fiwf;fg;gl;Ls;sJ. kdpj 

[PNdhk; njhlupg;gLj;jiyg; g+u;j;jpahf;f kdpj [PNdhk; nraw;wpl;lj;jpy; 

15 tUlq;fs; Njitg;gl;l NghJk; jw;NghJ (2018) xUtuhy; 1000 US$ gzk; 

nryT nra;J gy kzpj;jpahyq;fspy; jdJ njhlupg;gLj;jg;gl;l [PNdhikg; 

ngw;Wf;nfhs;s KbAk;;.

DNA njhlupg;gLj;jy; njhopDl;gtpaypd; tpUj;jpAld; mjd; gpuNahfq;fSk; 

tprhykhf;fg;gl;Ls;sd.

DNA njhlupg;gLj;jypd; gpuNahfq;fs;

%yf;$w;W capupay; : DNA ,d; %yj; njhlupfspd; jfty; DNA ,d; 
njhopw;ghl;il tpsq;fpf;nfhs;s mtrpakhdJ. gy;ngg;iul; xd;iwf; 

FOf;Fwpf;Fk; guk;giuayFfspd; miktplk; DNA njhlupiaf; 

fw;gjd; %yk; mwpag;gLk;. guk;giuayF xd;wpd; DNA njhlupapYs;s 

Fwpg;gpl;l nlhikd;fs; (domains) Gujj;jpd; njhopw;ghl;ilf; Fwpf;Fk;. 

(cjhuzkhf> Gujk; nkd;rt;Tf;Ff; FWf;fhd Gujkh my;yJ DNA 
cld; gpizAk; Gujkh vd) kdpj [PNdhkpy; guk;giuayFfspd; 

klq;Fg; gpujpfs; ,Ug;gJ DNA njhlupg;gLj;jypy; ntspg;gLj;jg;gl;Ls;sJ. 
mkpNdhmkpyj; njhlupg;gLj;jpiag; gad;gLj;jp ngg;iul; xd;wpd; 

mkpNdhmkpyj; njhlupiaj; Jzpaf;$bajhf ,Ue;jNghJk; jw;NghJ DNA  
njhlupapD}lhf mkpNdhmkpyj; njhlupia ,yFthfj; Jzpaf;$bajhf 

cs;sJ. 

gupzhk capupay; : DNA re;jjpf;Fr; re;jjp flj;jg;gLfpd;wJ. fhyg; 

Nghf;fpy; DNA ,y; khw;wq;fs; Vw;gl;L> jpul;lg;gl;Ls;sJ vdNt> 

,dj;jpd; ,ilNaAk; Ntw;wpdq;fspd; ,ilNaAk; jdpad;fspy; cs;s 

DNA njhlupfspd; xw;WikfSk; Ntw;WikfSk; mtw;wpd; $u;g;Gj; 
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njhlu;Gfis ntspg;gLj;Jfpd;wd. Ngzp;g; ghJfhf;fg;gl;l Guhjd kdpj 

vr;rq;fspy; ,Ue;J (cjhuzkhf kk;kpfs;> gdpapy; Gije;Js;s kdpj 

vr;rq;fs;> capu;r;Rtlhf;fg;gl;l vr;rq;fs;) ngwg;gl;l DNA khjpupfis 

njhlupg;gLj;jpajhy; Homo sapiens $u;g;gile;j fhyk;> cyif ntw;wp 

nfhs;s mtu;fs; Fbngau;tile;j tpjk; vd;gd mwpag;gl;Ls;sJ.

kUj;Jtk; : rpy FLk;gq;fs; rpy gpwg;Gupik xOq;fPdq;fis jiy 

KiwAupik ahf;fpAs;sd. DNA njhlupg;gLj;jy; MNuhf;fpakhd 

kdpjd; xU fhtpah ,y;iyah vd;gij ntspg;gLj;Jfpd;wJ. FLk;g 

mq;fj;jtu;fspilNa Fwpg;gpl;l   Nehia Vw;gLj;Jk; vjpUU vt;thW 

gug;gpAs;snjd;gJ ,lu;tha;g;ig kjpg;gPL nra;tjw;Fk; Kfhikj;Jtj;ijj; 

jpl;lkplTk; kpfTk; Kf;fpakhdJ. ,NjNghy; Gw;WNeha; epjhdpg;Gf; $l 

DNA njhlupahf;fypdhy; rhj;jpakhfpAs;sJ. Nehahsp xUtupd; FUjpapy; 
fhtg;gLk; DNA Ij; njhlupahf;Ftjd; %yk; Gw;WNeha;f;fhd kUe;Jfspd; 

Jyq;fy;fs; gpd;gw;wg;gLk;. xU kUe;J gjpyspj;jhy; FUjpapy; Gw;WNeha;f;Fj; 

njhlu;ghd DNA njhlupfs; Fiwf;fg;gl Ntz;Lk;. Kjpu;%yTUtpd; 

#y;tpj;jfj;jpypUe;J jdpikg;gLj;jg;gl;l DNA gpwg;Gupik xOq;fPdq;fspd; 

Muk;g Neha;epjhdpg;gpy; gaDs;sJ.

jlamwptpay; : xj;j ,ul;ilfs; jtpu> ,U jdpad;fs; DNA ,d; xj;j 
njhlupiaf; nfhz;bUg;gJ kpfTk; mupjhFk;. Fw;w epfo;tplj;jpy; fhzg;gl;l 

(FUjp> kapu;> tpe;J> ckpo;ePu; Nghd;w) gjhu;j;jq;fspy; ,Ue;J ngwg;gl;l 

DNA njhlupia xj;j DNA njhlup nfhz;l jdpaid milahsq;fhz 

DNA njhlupg;gLj;jy; %yk; KbAk;. ,NjNghy; je;ijikr; Nrhjid DNA 
njhlupg;gLj;jypd; ,d;ndhU gadhFk;.

nkw;wh[PNdhkpf;]; : (Metagenomics): Ez;Zapupdf;$l;lk; vd;gJ kdpjTly;> 

gy;NtW #oy;fs; vd;gd cs;slq;fyhf xU Fwpj;j thoplj;jpy; 

fhzg;gLk; nkhj;j Ez;zq;fpfs; MFk;. xU Ez;Zapupdf; $l;lj;jpYs;s 

Ez;zq;fpfisf; fw;gjw;fhd kuGKiwahdJ J}atsu;g;Gfis 

mbg;gilahff; nfhz;lJ. vdpDk;> ngUksthd Ez;zq;fpfs; tsu;g;Gr; 

nra;ag;gl Kbahjit. vdNt ,it ngUkstpy; myl;rpag;gLj;jg;gLfpd;wd. 

nkw;wh[PNdhkpf;]; vd;gJ xU #oypy; fhzg;gLk; DNA I rhfpa DNA 
Mfg; gpupj;njLj;J mk;khjpupia KOikahff; fw;Fk; tpQ;Qhdk; MFk;. 

,e;jr; rhfpa DNA ,y; cs;s rpy Fwpg;gpl;l njhlupfspd; njhlupg;gLj;jYk; 

nghUj;jkhd nkd;nghUs;fspd; gad;ghl;Lldhd gFg;gha;Tk;  

Ntw;wpdq;fspd; vz;zpf;iffisAk; mtw;wpd; milahsj;ijAk; 

ntspg;gLj;Jk;. ,tw;Ws; rpy jw;NghJ mwpag;gl;Ls;sJ. Vidatw;Ws; 

mNdfkhdit Gjpa ,dq;fshf ,Uf;fyhk;. vdNt nkw;wh[PNdhkpf;]; 

fw;ifahdJ #oypay;> njhw;WNehapay; Nghd;wtw;wpw;F Kf;fpakhdit.
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DNA tpuyilahsKiw

jdpad; xd;wpd; gpwg;Gupik milahsg;gLj;jpfspd; jdpj;Jtkhd njhFjp 

mjd; tpuyilahsk; my;yJ gpwg;Gupik tptuf;Fwpg;ig cUthf;Fk;. jw;NghJ 

milahsg;gLj;jpfspd; ,Uf;if my;yJ ,y;yhik milahsg;gLj;jpf;Fj; 

jdpj;Jtkhd Kjy;fisg; gad;gLj;jpg; ngUk;ghYk; PCR ,dhy; 

jPu;khdpf;fg;gLfpd;wJ. (fPNo ghu;f;fTk;) ,e;j milahsg;gLj;jpfs; (Small 
Tandem Markers) STR milahsg;gLj;jpfs; my;yJ ikf;FNuhrw;wiyl; DNA 
(microsatellite DNA) vd miof;fg;gLk;. a+fupNahl;lhTf;Fupa DNA rpy 

FOf;Fwpj;jyw;w njhlupfisf; nfhz;bUf;Fk; mjpy; ,uz;L Kjy; MW 

tiuahd %yr;Nrhbfs; xd;wd;gpd; xd;whf 100 Kjy; 1000 jlitfs; 

kPz;Lk; kPz;Lk; mike;jpUf;Fk;. ,jdhy; ,tw;wpd; ePsq;fs; NtWgLk;. 

,it FOf;Fwpj;jyw;witahjyhy; khwy;fs; Njhw;w mikg;gpy; 

jhf;fj;ij Vw;gLj;jhJ. ,J jdpad;fspy; khwp MFk;. ,jdhy; ,it 

milahsg;gLj;jpfshfg; gad;gLj;jg;glyhk;. STR milahsg;gLj;jpfisg; 

gad;gLj;Jtjd; mD$yq;fshtd;

 y ,it [PNdhkpy; mbf;fb eilngWk; 

 y PCR %yk; ,yFthf mjpfg;gLj;jg;gLk;

 y mjpfstpy; khWfpd;w gy;YUtj;Njhw;wk;

 y rpwg;gpay;ghf;fg;gl;l STRfs; $Ljyhd vz;zpf;ifapy; fpilj;jy;

Kd;du; tptupf;fg;gl;lJ Nghy; Rl;baplg;gl;l milahsg;gLj;jpfisg; gad; 

gLj;jpj; jdpj;Jtkhd njhlupfis Ma;T nra;jNy Kd;G gad;gLj;jg;gl;l 

Kiwahf ,Ue;;jJ (DNA Mapfs; kw;Wk; fyg;Gg;gpwg;ghf;fj;ij kPl;lTk;) 

DNA tptuf;Fwpg;gpy;  milahsg;gLj;jpfspd; njhFjp xd;W (Mapfs; 

my;yJ  PCR Kjy;fs;) gad;gLj;jg;gLk;. xU milahsg;gLj;jpiag; 

gad;gLj;jp DNA tpuyilahsk; xd;W ngwg;glKbahJ. Vnddpy; xj;j 

gl;ilahFk; Nfhyk; nfhz;l gy jdpad;fs; cs;sd. NkYk; NkYk; 

milahsg;gLj;jpfisr; Nru;khdkhfg; gad;gLj;Jk;NghJ xNu Nfhyj;ijg; 

ngw;Wf;nfhs;tjw;fhd epfo;jfT Fiwf;fg;gLk;. 13 milahsg;gLj;jpfisg; 

gad;gLj;jpdhy; epfo;jfthdJ 10 gpy;ypad;fspy; ,Ue;J gy jpupy;ypad;fs; 
tiu ,Uf;Fnkdf; fzpf;fg;gl;Ls;sJ. cyf rdj;njhifahdJ VO 

gpy;ypad; tiu ,Ug;gjhy; ,U jdpad;fs; xj;j gpwg;Gupik tptuf;Fwpg;G / 
tpuyilahsj;ijf; nfhz;bUg;gjw;fhd tha;g;G kpfTk; FiwT. 
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DNA tpuyilahsKiwapd; gpuNahfq;fs;

Fw;wthspfis ,dq;fhzy; kw;Wk; ghjpf;fg;gl;ltu;fis ,dk; fhzy; (cU 

7.37) re;Njfegu;fspd; tpuyilahsq;fs; Fw;wk; eilngw;w ,lj;jpypUe;J 

fpilj;j capupaYf;Fupa gjhu;j;jq;fspd; tpuyilahsq;fSld; xg;gplg;gLk;. 

Fw;wthspfis milahsk; fhz;gjpy; epGzu;fspd; mgpg;gpuhak; 

ePjpkd;wj;jhy; Vw;Wf;nfhs;sg;gLk;.

Fw;wg;

Gyk;

re;Njf 

egu;
#1

re;Njf 

egu;
#2

re;Njf 

egu;
#3

cU 7.37  Fw;wk; eilngw;w ,lj;jpypUe;J fpilf;fg;ngw;w khjpupfspdJk; %d;W 

re;Njf egu;fspdJk; DNA tpuyilahsq;fis xg;gply;

(re;Njf egu; # 2 ,dJ tpguf;Fwpg;G Fw;wk; eilngw;w ,lj;jpypUe;J ngwg;gl;l 

khjpupapdJld; xj;jpUf;fpd;wJ)

je;ijikr; Nrhjid (cU 7.38)

gps;is xd;wpd; DNA tpuyilahsk; xUNghJk; mjd; je;ijAlNdh 

my;yJ jhAlNdh xj;Jg;Nghtjpy;iy. MdhYk; je;ijapypUe;J rpy 

milahsg;gLj;jpfisAk; jhapypUe;J Vida milahsg;gLj;jpfisAk; 

gps;is gfpu;e;jpUf;Fk;. vdNt Foe;ijapd; je;ijia cWjpg;gLj;jpf;nfhs;s 

DNA tpguf;Fwpg;ghf;fk;; jpUj;jkhfg; gad;gLj;jg;glyhk;. (cU 7.38)



61 PB

jha; gps;is Mz; I Mz; II  

cU 7.38 je;ijikr; Nrhjidf;fhf DNA tpuyilahs Kiwiag; 

gad;gLj;jy;

njhw;Wk; Kftu;fis ,dq;fhzy; : njhw;wf;$ba Nehahf;fp mq;fpnahd;wpd; 

tpuyilahsj;ijg; ngw;Wf;nfhs;tjw;F Mapfs; my;yJ Kjy;fs; 

mwpag;gLk; NghJ DNA tpuyilahs KiwahdJ Nehahspapy; my;yJ 

cztpy; my;yJ ePupy; ,e;j mq;fpfspd; ,Uf;if my;yJ ,y;yhikiaf; 

fz;lwpAk;. 

nghypkNu]; rq;fpypj; jhf;fk; (PCR) : DNA gpd;Gwkbjiy mZfuzg;gLj;jpf; 

fz;zhbf; Foypy; DNA njhlupfisg; gpujp nra;tjw;Fg; nghypkNuR 

rq;fpypj; jhf;fk; gad;gLj;jg;gLfpd;wJ. gpd;Gwkbjiyg; Nghy;> Gjpa 

DNA gl;bifapd; ePsYf;fhd jhf;fj;ij Cf;Ftpf;f DNA nghypkNu]; 

nehjpankhd;W Njitg;gLk;. ,jw;fhd %yg;nghUl;fshf Bxl;rpiwNgh 

epa+f;fpspNahiul; %ngh];Ngw; (dNTPs) Njitg;gLk;. dATP, dGTP, dTTP, 
dCTP vd;w ehd;F Bxl;rpiwNghepa+f;fpspNahiul;Lfs;> xw;iwg; gl;bif 

DNA gbj;jfL xd;W Njitg;gLk;. DNA nghypkNu]; DNA gpd;Gwkbjiy 

Muk;gpf;f khl;lhjhjyhy; Kjy; xd;Wk; Njitg;gLk;. PCR ,y; 

gpujpgz;zg;gl Ntz;ba ,yf;F DNA ,d; 3’ KidapYs;s njhlupf;F 

epug;Gfpd;w> rpwpa vz;zpf;if nfhz;l epa+f;fpspNahiul;LfSldhd 
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(xypNfhepa+f;fpspNahiul;L) jdpj;Jtkhd DNA njhlupahdJ Kjy; 

MFk;. ,U gl;biffisAk; gpujpgz;Ztjw;F 3’ Kidapy; ,uz;L 

gl;biffSlDk; ,izaf; $ba ,U Kjy;fs; gad;gLj;jg;gLk;. fyj;jpy; 

KjyhdJ RNA njhlup xd;whf ,Uf;Fk;. ,jw;F Nkyhf Mg++ ck; 

Njitg;gLk;. PCR fyitapd; Nru;khdf; $Wfshf ,it fhzg;gLk;.

dsDNA ,y; gpujpgz;zg;glNtz;ba njhlupapd; DNA Jz;lk; cs;sjhy; 

mJ ,aw;ifafw;wg;gl Ntz;Lk;. PCR fyitia 950C f;F ntg;gNkw;Wtjd; 
%yk; ,aw;ifafw;wy; Nkw;nfhs;sg;gLfpd;wJ. ,t;ntg;gepiyapy; 

ngUk;ghyhd nehjpaq;fs; ,aw;ifafw;wg;gl;L tplg;gLkhjyhy; DNA 
nghypkNuR ,aw;ifafw;wg;glypd; gpd;du; Nru;f;fg;gLtJ mtrpakhFk;. 

vdpDk; ntg;gehb mq;fpfspd; nehjpaq;fs; cau; ntg;gepiyiaj; 

jhq;ff;$bad. vdNt PCR ,y; nghJthfg; gad;gLj;jg;gLk; ntg;g 

vjpu;g;Gs;s DNA nghypkNu]hdJ ntg;gehbg; gw;wPupahthd Thermus aquaticus 
,ypUe;J ngwg;gLfpd;w Taq DNA nghypkNu]; MFk;. ,aw;ifafw;wg;gl;l 

DNA gbj;jfl;bd; epug;Gfpd;w njhlupAld; Kjy; ,izAk;. ,J 

Fiwe;j ntg;gepiyapy; eilngWk;. ,g;gbahdJ fha;r;rpg;gjdply; vd 

miof;fg;gLk;. fha;r;rpg;gjdpLk; ntg;gepiyahdJ Kjypd; ePsk; kw;Wk; 

njhlup vd;gtw;wpy; jq;fpAs;sJ. Kjypd; fha;r;rpg;gjdply; epiwNtw;wg;gl;l 

gpd;du;> NtnwhU ntg;gepiyapy; Kjy; ePsy; (DNA njhFg;G) eilngWk;. 

,J DNA nghypkNuR gad;gLj;jg;glf;$ba rpwg;G ntg;gepiyahFk;. 

NghjpasT Neuk; toq;fg;gLk;NghJ DNA gbj;jfl;bd; epug;Gfpd;w gpujp xd;W 
g+u;j;jpahf;fg;gLk;. KjyhtJ ntg;gtl;lj;jpd; ,Wjpapy; (,aw;ifafw;wy;> 

fha;r;rpg;gjdply;> ePsy; ntg;gepiy) xt;nthU gl;bifapdJk; xU gpujp 

ngwg;gLk;. vdpDk;> ,yf;F DNA njhlupapd; fUjg;gLk; gpujpia tpl 

ePskhdjhf ,Uf;Fk;. (cU 7.39) xU Nrhb PCR tl;lj;jpd; gpd;du;> ,yf;F 
DNA ,d; rupahd gpujpnahd;W njhFf;fg;gl;bUf;Fk;. ,jd; gpd;du; ,yf;F 
DNA ,d; gpujpfs; mLf;Ff;Fwpf;Fupa Kiwapy; xt;nthU tl;lj;jpd; 

KbtpYk; njhFf;fg;gLk;. (ie: 2,4,8,16,32 Nghd;w) tiff;Fupa PCR xd;W 

35-40 tl;lq;fisf; nfhz;lJ. ,Wjpapy;> tpUg;Gf;Fupa DNA njhlupapd; 
kpy;ypad; fzf;fhd gpujpfs; DNA %yf;$wpd; xU jdpj;j gbj;jfl;bypUe;J 

Njhw;Wtpf;fg;gLk;.



63 PB

ngUf;fg;gl Ntz;ba gpuNjrk;

KjyhtJ tl;l tpisTfs;
94 oCapy; ,aw;ifafw;wy;

,aw;ifafw;wy; ,aw;ifahdJ

50- 60 oC f;F Fsputply;

DNA njhFg;G

%d;whtJ tl;l tpisTfs;

'FWfpa' tpisT 

mLf;Ff;Fwpf;Fupa 

Kiwapy; NrUk;

,uz;lhtJ tl;l tpisTfs;

DNA njhFg;G

DNA 
njhFg;G 74 oC ,y;

cU 7.39 xd;wpypUe;J %d;whtJ  tl;lq;fspd; Kbtpy; Njhw;Wtpf;fg;gl;l PCR 
tpisTfs;

PCR nghwp xd;wpy; ntg;g tl;lthf;fp (thermal cycler) (cU 7.40) tl;lq;fs; 
kPz;Lk; kPz;Lk; jd;dpaf;fkhf eilngWk;. PCR fyit PCR Foha;fspy; 
jahu;nra;ag;gl;L> PCR nghwpapYs;s fpzWfspDs; GFj;jg;gLk;.

cU 7.40 PCR Foha;fs; GFj;jg;gLk; fpzWfisf; fhl;Lk; PCR nghwp

PCR  kpfj; jpUj;jkhd DNA gpujpfisf; $Ljyhd vz;zpf;ifapy; 

ngw;Wf;nfhs;Sk; tpiuthd Kiw xd;whFk;.

PCR kpfTk; Fiwe;jsthd gbj;jfl;Lg; gl;bifapypUe;J J}a DNA 
,d; ngupa mstpyhd re;jjpfisg; ngwf;$ba Kistifg;ngUf;fr; 

nrad;KiwapYk; Fwpg;gpl;l guk;giuayfpd; Nkyjpff; fw;ifapYk; 

mj;jpahtrpakhd xU njhopDl;gkhFk;.
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PCR ,d; gpuNahfq;fs;

 y njhw;wf;$ba Kftu;fspd; (c+k;: HIV> vg;gw;iww;wp];> kNyupah) 

,Uf;ifia kUj;Jt khjpupfspy; gFg;gha;T nra;jy;.

 y gpwg;GupikapaYf;Fupa Neha;fis Vw;gLj;Jk; tpfhuq;fspd; gFg; 

gha;T. (c+k;: rp];upf; igGNuhrp]; (Cystic fibrosis), mupthSUf;fyf; 

FUjpr;Nrhif> gPidy;fPw;Nwhepa+upah)

 y jlatpay; Ma;T$lq;fspy; gad;gLj;jg;gLk;. Fiwe;jsT DNA 
gbj;jfl;by;  ,Ue;J $basthd gpujpfis PCR Njhw;Wtpg;gjhy; 

kpfr;rpwpasT DNA kl;LNk Njitg;gLtjd; fhuzkhf ,J kpfTk; 

gaDs;sJ. (c+k;: FUjpj; Jsp my;yJ jdpj;j kapu; xd;W)

 y kpfTk; Fiwe;jsthd gbj;jfl;Lg; gl;bifapypUe;J J}a DNA 
,d; $basthd re;jjpfisg; ngwf;$ba Kistifg;ngUf;fr; 

nrad;KiwapYk; Fwpg;gpl;l guk;giuayfpd; Nkyjpff; fw;ifapYk; 

mj;jpahtrpakhd njhopDl;gkhFk;.

 y DNA ,d; njhlupg;gLj;jy; PCR ,y; jq;fpAs;sJ.

 y gupzhk capupay; Gyq;fspy; ,dq;fspilNa fhzg;gLk; ,ilj; 

njhlu;Gfis ,dq;fz;L Ma;T nra;tjpy; gad;gLk;.

 y khdpltpaypy; Guhjd kdpjf; Fbg;ngau;Tf; Nfhyq;fis tpsq;fpf; 

nfhs;tjpy; gad;gLj;jg;gLfpd;wJ. njhy;nghUspaypy; Guhjd kdpjf; 

Fyj;ijf; fz;Lgpbf;fg; gad;gLfpd;wJ.

 y Gijgbttpayhsu;fshy; mope;Jtpl;l ,dq;fs; my;yJ kpy;ypad; 

fzf;fhd tUlq;fshf ciwgdpf;fhg;Gr; nra;ag;gl;l capu;r;RtLfspy; 

,Ue;J ngw;w DNA fisg; ngUf;Ftjw;Fg; nghJthfg; gad;gLj;jg; 

gLfpd;wJ. ,t;thW mtw;wpd; $u;g;Gj; njhlu;Gfisj; njspthf;Ftjw;F 

NkYk; fw;fg;gLfpd;wJ.

gpwg;Gupik khw;wg;gl;l mq;fpfspd; (GMOs) gpuNahfq;fs;

gpwg;Gupikg; nghwpapay; njhopDl;gq;fisg; gad;gLj;jp Nkyjpfkhd 

gz;Gf;$W GFj;jg;gl;l tpUe;Jtoq;fp gpwg;Gupik khw;wg;gl;l mq;fp 

(GMO) vd miof;fg;gLk;. njhlu;Gila rpy gjq;fshtd> gpwg;Gupik 

tbtikf;fg;gl;l Ez;zq;fpfs; (GEMs), kugZ jpUj;jpa mq;fpfs;> thOk; 

khw;wg;gl;l mq;fpfs; (LMOs).

GMO ,ypUe;J ngwg;gl;l czT gpwg;Gupik khw;wg;gl;l czT (GMF) vd 
miof;fg;gLk;. jw;NghJ gad;gLj;jg;gLk; ngUk;ghyhd gapu;j;jhtuq;fs;   

gz;iz tpyq;Ffs;> nry;yg;gpuhzpfs; vd;gd nfhy;iyg;gLj;jy; 

%yk; gpwg;Gupik khw;wg;gl;Ls;sjhy; ,d;iwa #oypy; GMO vd;gjhy; 
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fUjg;gLtJ ahJ vdf; Fwpg;gpLtJ Kf;fpakhFk;. ,it Kf;fpakhf 

rDNA njhopDl;gtpaypd; tpisthfg; ngwg;gl;l mq;fpfs; MFk;.

(Fwpg;G : tpyq;Ffspd; Kistifg;ngUf;fk;> guk;giuayFj; njhopDl;gky;y 

vdg; Gupe;Jnfhs;sy; Kf;fpakhFk;. mJ NkNy $wpa gbKiwfisf; 

nfhz;bUg;gjpy;iy.)

gpwg;Gupik khw;wg;;gl;l jhtuk; my;yJ tpyq;if cUthf;Fk; nrad;Kiwapy; 

gpd;tUk; gbKiwfs; cs;slf;fg;gl;Ls;sd.

1. nghUj;jkhd guk;giuayF xd;iw ,dq;fhzy;

2. guk;giuayifj; jdpikg;gLj;jpj; J}a;ikahf;Fjy;

3. Kistifg;ngUf;fj;jhy; guk;giuayifg; ngUf;fy;

4. tpUg;Gf;Fupa guk;giuayiff; fz;zhbf;Foypy; khw;wpaikj;jy;

5. khw;wg;gl;l guk;giuayif Kistifg; ngUf;fk; %yk; ngUf;fy;

6. thq;fpf; fyq;fis (Ez;zq;fpf; fyq;fs;> jhtuq;fspd;; my;yJ 

tpyq;Ffspd; fUf;fl;lg;gl;l Kl;ilfspd; fyq;fs; my;yJ 

KjYUtq;fs;) khw;Wjy;

7. GFj;jg;gl;l guk;giuayFfspd; ntspg;ghl;bw;Fr; Nrhjpj;J cWjpg; 

gLj;jg;gLk;;.

8. khw;wg;gl;l guk;giuayfpd; cWjpahd xUq;fpizg;igf; fz;fhzpj;jy;

9. tpyq;F tUf;fq;fs;> gapu;fspd; Ngjq;fs; vd;gtw;wpw;Fg; Gjpa 

gz;Gf;$iw mwpKfg;gLj;Jtjw;Fg; gpd;Kff;fyg;igr; nra;jy;

guk;giuayFj; njhopDl;gtpaypd; gpuNahfq;fs; tptrhak;> kUj;Jtk;> 

ifj;njhopy; Nghd;w gy Gyq;fspy; gad;gLj;jg;gLfpd;wJ.

tptrhaj;jpy; GMO ,d; gpuNahfq;fs;

mjpfupj;JtUk; kdpjf; Fbj;njhif> tptrha epyj;jpy; FiwT vd;gtw;why; 

myFg; gug;Gf;fhd gapu; tpisr;ry; mjpfupf;fg;gly; mtrpankd;gJ 

njspthfpAs;sJ. nghUshjhuuPjpapy; ePbj;jpUf;Fk; tptrhaj;ijg; ngw;Wf; 

nfhs;s cau; gapu; tpisr;ryhdJ Fiwe;j cw;gj;jpr; nryTld; 

ngw;Wf;nfhs;sg;gl Ntz;Lk;. tptrhaj;jpy; msTf;F Nkyjpfkhf 

cztpd; juKk; Nkk;gLj;jg;gly; gpujhd tplakhFk;. 1930 ,ypUe;J 1960 
tiu eilngw;w gRikg;Gul;rpahdJ cau; tpisr;ry; nfhz;l gapu;fspd; 

mwpKfk; kw;Wk; nraw;ifg; grisfs;> gPilnfhy;ypfspd; ghtidahy; 

gapu;tpisr;riy mjpfupf;fr; nra;jJ. vdpDk; gRikg;Gul;rpapd; jhf;fKk; 

$l tiuaiwf;Fl;gl;lJ. ,J gpwg;Gupik khw;wg;gl;l jhtuq;fshy; (GM 

gapu;fs;) ntw;wpnfhs;sg;gl;lJ. jdpj;j jhtuf;fyk; xd;W gpwg;Gupik 
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khw;wg;gLk; NghJ> jhtuf;fyq;fs; midj;Jty;yikAilait Mjyhy; 

mit jhtunkhd;wpy; kPs;gpwg;ghf;fg;gLk; gapu; xd;wpDs; gaDs;s 

gz;Gf;$W GFj;jg;gLk; NghJ jhtu ,dtpUj;jpahy; mNj gapupd; NtW 

Ngjq;fSf;Fk; mJ mwpKfg;gLj;jg;gLk;. 

tptrhaj;jpy; guk;giuayFj; njhopDl;gtpay; %yk; gapu; tpisr;ry; 

Nkk;ghl;by; kpf Kf;fpakhd gq;fspg;G GM gapu;fspd; cw;gj;jpahFk;. 

,J gpd;tUtdtw;wpw;F vjpu;g;Gs;s GM gapu;fis cw;gj;jpahf;Ftjhy; 

eilngWk;.

 y gPilfs; kw;Wk; Neha;fs;

 y g+z;Lnfhy;ypfs;

 y #oypay; jifg;Gfs;

NkYk;> cau; Nghrizg; ngWkhdKs;s gapu;fs; $l jw;NghJ fpilf;ff; 

$bajhfTs;sJ. c+k; : tpw;wkpd; A nropg;g+l;lg;gl;l jq;f muprp> 

%fpspriul;bd; $ba cs;slf;fk; nfhz;l fNdhyh vz;nza;.

gPil vjpu;g;Gs;s jhtuq;fs;

er;Rj;jd;ikAs;s Gujq;fisj; Njhw;Wtpf;ff; $ba guk;giuayfhy; gy GM 
gapu;fs; tbtikf;fg;gl;bUf;Fk;. ,g;Gujq;fs; rpy nyg;gpnlhg;njuhTf;Fupa 

kw;Wk; Nfhypnahg;njuhTf;Fupa g+r;rpfspd; jhtuKz;Zk; Flk;gpg; 

gUtq;fisf; nfhy;yf;$bait. gUj;jp> Nrhsk;> fNdhyh> cUisf;fpoq;F 

vd;gd kpfTk; gutyhfg; gapuplg;gLk; gPil vjpu;g;Gs;s GM jhtuq;fshFk;. 

nyg;gpnlhg;njuhTf;Fupa g+r;rpfSf;F vjpu;g;Gs;s GM muprpapd; Ngjnkhd;Wk; 

fpilf;ff;$bajhf cs;sJ.

,g;Gujk; Bt njhl;rpd; vd miof;fg;gLk;. Bacillus thuringiensis vd;w 
gw;wPupahtpy; ,Ue;J ,g;Gujk; mryhfg; ngw;Wf;nfhs;sg;gLk;. ,g;gw;wPupahtpy; 

ntt;NtW Fyq;fs; gy;NtWgl;l Bt njhl;rpd;fis cw;gj;jpahf;Fk;. Bt 
njhl;rpd; ntspg;ghLs;s jhtug;gFjpfisf; Flk;gpfs; cl;nfhs;Sk;NghJ 

njhl;rpd;fs; cs;nsLf;fg;gLtjhy; mit ,wf;Fk;.

Bt njhl;rpd;fs; Kiya+l;bfSf;Ff; NfLtpistpf;fhjit. vdNt kdpj 

Efu;r;rpf;Fg; ghJfhg;ghdjhff; fUjg;gLfpd;wJ. vdpDk; Bt Nrhsk; 

tpyq;FzthfTk; capu; vupnghUshfTk; gad;gLj;jg;gLtjw;fhfNt 

ngUk;ghYk; gapuplg;gLfpd;wJ. jhtu ,ioaq;fspy; Bt njhl;rpd; 

fhzg;gLk;NghJ jhtug; g+r;rpg; gPilfs; kl;LNk nfhy;yg;gLk;. vdNt Bt 
gapu;fSk; mD$ykhd g+r;rpfSf;Fg; ghJfhg;ghdjhff; fUjg;gLk;. cU 

7.41 ,y; gUj;jp kw;Wk; Nrhsg; g+r;rpg; gPilfs; rpy fhl;lg;gl;Ls;sd. Bt 
njhl;rpd;fs; ,aw;ifahditahjyhy; capu;g;gbapwf;fk; milaf;$bait.
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vdpDk; g+r;rpfs; mNj njhl;rpDf;F ePz;lfhyk; ntspf;fhl;lg;gLk;NghJ> 

me;j njhl;rpDf;F vjpu;g;Gs;sjhf khwp> GM gapiu gadw;wjhf;fp tpLk;. 

g+r;rpfspy; vjpu;g;G tpUj;jpahf;fg;gliyj; jhkjg;gLj;Jk; gy jPu;Tfs; 

Kd;nkhopag;gl;Ls;sd. Bt gapu; gapuplg;gl;l taypypUe;J njhl;rpidf; 

nfhz;l kfue;jkzpfs; jg;gpj;Jr; nry;yf;$bajhf ,Ug;gjhy;> 

mk;kfue;jkzpfisj; jw;nrayhf cz;Zk;>  mg;gapiu czthf 

cl;nfhs;shj g+r;rpfSk; $lf; nfhy;yg;gLk;. vdNt Bt gapu;fshy; 
,yf;fw;w g+r;rpfSf;Fk; rhj;jpakhd Mgj;J cz;L.

 

cU 7.41  Nrhsj;jpd; g+r;rpg;gPilfs; rpy a) Nrhsr; nrtpg;GO  b) INuhg;gpa Nrhsj;Jisg;ghd;      

c) Nrhs Ntu;g;GO  d) gUj;jpg; ge;Jg;GO

(a)

(b)

(d)(c)

Neha; vjpu;g;Gs;s jhtuq;fs;

gpwg;Gupikg; nghwpapay; %yk; tpUj;jp nra;ag;gl;l> ed;fwpe;j Nehnajpu;Gg; 

gapUf;fhd cjhuzkhfg; gg;ghrpapd; Gjpa tUf;fkhd gg;ghrp tisag;Gs;sp 

ituRf;F (PRSV) vjpu;g;ghd tUf;fk; fhzg;gLfpd;wJ. ,t; ituR> cyfshtpa 

uPjpapy; ntw;wpfukhd gg;ghrpg; gapu;r;nra;ifia kl;Lg;gLj;Jfpd;wJ. ,Nj 
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ituR Ff;fu;gpw;Wfisj; (Cucurbits) jhf;ff;$baJ. ituRf;F vjpu;g;Gs;s 

squash ntw;wpfukhf tpUj;jp nra;ag;gl;L gapuplg;gl;Ls;sJ.
         

cUisf;fpoq;F itu]; Y (PVY)> cUisf;fpoq;F 

,iyr;RUsy; itu]; (PLRV)> gpd;ntspwy; Neha; 
vd;gtw;wpw;F vjpu;g;Gs;s cUisf;fpoq;F 

tUf;fq;fs; Neha; vjpu;g;Gs;s gapu;fSf;fhd NtW 

cjhuzq;fshFk;.

   cU 7.43 gg;ghrp tisag; Gs;sp iturhy; njhw;wg; 

gl;l gg;ghrpg;gok;

g+z;Lf;nfhy;yp vjpu;g;Gs;s jhtuq;fs;

gapu;fs; taypy; gapuplg;gLk;NghJ fisfisf; fl;Lg;gLj;jg; gue;jstpyhd 

g+z;Lf;nfhy;ypfis tprpwf;$bajhf ,Ug;gjw;Fg; g+z;Lf;nfhy;ypiar; 

rfpf;fpd;w gapu;fs; (HTCs) tpUj;jpahf;fg;gl;likNa fhuzkhFk;. 

tprpwg;gLfpd;w g+z;Lf;nfhy;ypf;Fg; gapu;fs; vjpu;g;Gs;sjhf ,Uf;Fk;NghJ> 

gapUf;Fr; Nrjk; tpistpf;fhJ midj;Jf; fisfSk; nfhy;yg;gLk;. 

fisfs; gpur;rpidf;Fupajhf te;Jtpl;ljh vd;gij tptrhapfs; 

fhj;jpUe;J mtjhdpj;Jj; NjitahdNghJ kl;LNk g+z;Lf;nfhy;ypiag; 

gad;gLj;jf;$bajhf ,Ug;gJ ,jd; mD$ykhFk;. ,J g+z;Lf;nfhy;ypg; 

ghtidiaf; Fiwf;Fk;. vdpDk; mNj g+z;Lf;nfhy;yp kPz;Lk; kPz;Lk; 

gad;gLj;jg;gl;lhy; fisfs; Fwpg;gpl;l g+z;Lf;nfhy;ypf;F vjpu;g;Gs;sjhf 

tpUj;jpailAk;. ,it kpiffisfs; vd miof;fg;gLk;. xU 

g+z;Lf;nfhy;ypf;F vjpu;g;Gs;s GM gapupd; gpd; mNj g+z;Lf;nfhy;ypf;F 

vjpu;g;Gs;s gapu; ehl;lg;gl;lhy;> Kd;ida vQ;rpa tpj;Jfs; Kisj;J mNj 

g+z;Lf;nfhy;ypahy; fl;Lg;gLj;jg;gl KbahJ Nghfyhk;. ,g;gpur;rpidiaj; 

jtpu;g;gjw;F ntt;NtW g+z;Lf;nfhy;ypfisr; rfpf;ff;$ba gapu;fspd; 

Row;rpKiwg; gapu;r;nra;if eilKiwg;gLj;jg;gl Ntz;Lk;.

g+z;Lf;nfhy;ypf;Fr; rfpg;Gj;jd;ikAs;s gapu;fSf;F (HTCs) ed;fwpe;j 
cjhuzq;fshff; fpisNghNrw; (glyphosate) g+z;Lf;nfhy;ypf;Fr; rfpg;Gj; 

jd;ikAs;s> khw;wg;gl;l gapu;fs; mikAk;. ,j;jhtuq;fs; ‘uTz;l;mg;nub’ 
‘(Round Up Ready)’ gapu;fs; vdg;gLk;. Vnddpy; fpisNghNrw;wpd; tu;j;jfg; 

ngau; ‘uTz;l;mg;’ MFk;. tu;j;jfuPjpapy; fpilf;fj;jf;f ‘uTz;l;mg;nub’ 
gapu;fSf;fhd cjhuzq;fshtd gUj;jp> Nrhsk;> fNdhyh> Nrhahmtiu> 

gPw;W}l;> NfhJik vd;gd.
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gpurpj;jkhd ,d;ndhUtif g+z;Lf;nfhy;yp rfpg;Gj;jd;ikahd gapu;fs; 

‘ypgu;l;b ypq;f’ ‘(liberty ink)’ kw;Wk; ‘,d;tpfu;’ (‘In Vigor’) MFk;. ,it 

FSNghrpNdw; (Glufosinate) vjpu;g;Gs;sit MFk;. FSNghrpNdw; vjpu;g;Gs;s 

gapu;fSf;F cjhuzq;fshtd gUj;jp> Nrhsk;> fNdhyh> Nrhahmtiu> 

gPw;W}l;> ney; vd;gd.

GNuhNkhf;rpNdhy; (Bromoxinol) rfpg;Gj;jd;ikahf khw;wg;gl;l gUj;jp BXN 
gUj;jp MFk;.

NtW Kf;fpakhd gz;Gf;$Wfisf; nfhz;l GM jhtuq;fs;

Vida tptrhauPjpapy; Kf;fpakhd gz;Gf;$Wfshdit Nkk;gLj;jg;gl;l 

cw;gj;jpj; juj;ij cs;slf;fpaJ. gapu;fspd; Nghrizg; ngWkhdj;ij 

mjpfupj;jy; ,g;gug;gpd; Kd;Dupikfspy; xd;whFk;.

 y GM fNdhyh tUf;fq;fs; - mjpfupf;fg;gl;l %fpspriul;L $Wfs;> 

rkpghlila Kbahj jhtu igw;Nww;wpy; (phytate) ,Ue;J ngh];guir 

tpLtpg;gjw;fhd $basT igw;NwR nehjpak; vd;gtw;iwf; 

nfhz;bUf;Fk;. Gm cUisf;fpoq;F - Fiwe;jsT mikNyhRk; 

$basT mikNyhngf;bd; cs;slf;fKk; nfhz;lJ. Nrhahmtiu 

- tpj;jpy; $Ljyhd xNyapf; mkpy cs;slf;fk; nfhz;lJ. ,it 

ahTk; tu;j;jfuPjpapy; fpilf;ff;$bad.

 y jq;f muprp vdg; ngauplg;gl;l ney; tUf;fk;; GNuhtpw;wkpd; A I 

mjpfstpy; nfhz;lJ. ,J tpisnghUl;fspd; ju Nkk;ghl;bw;fhd 

Rthu];akhd cjhuzkhFk;. kQ;rs; epwg;nghUisf; nfhz;l> jhtu 

Nehahf;fpg; gw;wPupahthd Pantoea ananatis ,d; guk;giuayFfshy; 

khw;wg;gl;lJk; tu;j;jfuPjpapy; fpilf;ff;$baJkhd tUf;fk;.

 y jf;fhspapd; GM gapu;fspy; gok; gOj;jy; jhkjkhtjhy; kzk; 

mjpfupg;gJld; nkd;ikahjy; tPjk; FiwAk;. ,JTk; GM 

gapu;fspd; kw;nwhU Rthu];akhd cjhuzkhFk;. jf;fhspNa 

guk;giuayFfspd; %yk; MFk;. guk;giuayfpd; xU gFjp> J}z;bapd; 

jpirNfhl;Lr;Nru;f;ifia khw;Wtjdhy; gpw;Gwkhd jpirapy; gpujp 

gz;zg;gLfpd;wJ.

 y gy;gPNdhy; xl;rpNaw;wj;ijf; Fiwg;gjdhy; fgpyepwkhfhj mg;gps;fs;> 

capu;vjNdhy; cw;gj;jpapy; cjTk; mikNyrpd; mjpfupj;j ntg;g 

cWjpj;jd;ik nfhz;l Nrhsk; vd;gd NtW cjhuzq;fshFk;.

 y gpwg;Gupik khw;wg;gl;l #oypay; jifg;igr; rfpf;ff;$ba jhtuq;fsp 

dpilNa tul;rp vjpu;g;Gila NrhsKk; NrhahmtiuAk; kl;LNk tu;j;jf 

kakhf;fg;gl;Ls;sd.
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kUj;Jtg; gpuNahfq;fs;

kdpj ,d;Rypd;> tf;rpd;fs;> NtW rpfpr;irg;nghUl;fs; vd;git GMO 
fisg; gad;gLj;jpj; jahupf;fg;gLfpd;wd. GMO My; cw;gj;jpahf;fg;gLk; 

kUe;Jg;nghUl;fs; kypthdit vdNt Fiwe;j nrytpy; mjpf cw;gj;jp 

rhj;jpakhFk;. mj;Jld; ,J ghJfhg;ghdjhfTk; fUjg;gLfpd;wJ.

kUe;Jg;nghUl;fis cw;gj;jp nra;jypy; gpwg;Gupik khw;wg;gl;l mq;fpfspd; 

gad;ghl;by; ed;fwpe;j cjhuzkhfg; gpwg;Gupik tbtikf;fg;gl;l E-coli 
,dhy; kdpj ,d;Rypd; cw;gj;jpahf;fy; mikAk;. tpyq;Ffspy; ,Ue;J 

gpupj;njLf;fg;gl;l ,d;Rypd; ePupopT Nehahspfspy; gy;NtW gf;ftpisTfis 

Vw;gLj;jpaJ. ,d;Rypd; gpupj;njLg;gjw;fhd %yk; tiuaWf;fg;gl;l mstpy; 

cs;sjhy; cw;gj;jpr; nryTk; $l kpf cau;thdJ. ,it kdpj ,d;Rypid 

xj;jpUf;fhjjhy; tpidj;jpwd; Fiwthdit. jw;NghJ kdpjdpypUe;J 

ngwg;gl;l ,d;Rypd; guk;giuayifg; GFj;jpg; gpwg;Gupik tbtikf;fg;gl;l 

E-coli ,ypUe;J KO ,d;RypDk; tpepNahfpf;fg;gLfpd;wJ. vdNt gw;wPupahtpy; 

,Ue;J ngwg;gl;l ,d;Rypd; mjd; mry; cw;gj;jpg;nghUisr; rupahf 

xj;jpUf;Fk;.

jw;NghJ gad;gLj;jg;gLk; nfg;gw;ww;wpy; B tf;rpd; kJtj;jpy; 

cw;gj;jpahf;fg;gLfpd;w kPsr;Nru;e;j tf;rpd; MFk;. tbtikf;fg;gl;l 

jhtuq;fspd; cz;zf;$ba gFjpfspy; ,Ue;J tf;rpid cw;gj;jpahf;Fk; 

vz;zf;fU guPl;rpf;fg;gLfpd;wJ. jhtuf;fyq;fyq;fspy; gpwnghUnsjpup 

ahf;fpf;Fupa Gujnkhd;iw ntspg;gLj; JtNj ,jd; jpl;lk; MFk;. 

gpwnghUnsjpupahf;fpAld; cz;zf;$ba gFjp (c+k;: gok;) kdpjdhy; 
Efug;gLk;NghJ> ,g;gpwnghUnsjpupahf;fpf;Fupa gpwnghUnsjpupfis 

tpUj;jpahf;fp mf;Fwpg;gpl;l Neha;f;nfjpuhd epu;g;gPldk; mk;kdpjdpy; 

tpUj;jpahFk;. ,it cz;zf;$ba tf;rpd;fs; vd miof;fg;gLk;. 

,k;KiwahdJ ntw;wpaspj;jhy;> Fiwe;j nrytpy; ghJfhg;ghd tf;rpd;fs; 

cw;gj;jpahf;fg;gLtJld; tf;rpd; tpepNahfKk; typaw;wJ. fsQ;rpag;gLj;jy; 

$l xU gpujhd gpur;rpiday;y cyfpd; Fiwe;jstpy; mgptpUj;jpaile;j 

gpuNjrq;fspy; ,it kpfKf;fpakhdit.

fytsu;g;gpy; tsu;f;fg;gl;l GM Kiya+l;bf;fyq;fs;; fhuzp viii ,d; 

gpupj;njLg;gpy; gad;gLj;jg;gLfpd;wJ. ,J FUjpAiwahNehahspf;Fr; 

rpfpr;iraspf;fTk; khuilg;G kw;Wk; gf;fthj NehahspfSf;Fr; 

rpfpr;iraspf;fg; gad;gLk; ,ioag; gpsh];kpNdh[d; Vtp (tissue plasminogen 
activator) tPA vd;gtw;wpy; gad;gLk;.

kdpj [PNdhk; nraw;wpl;lk; g+u;j;jpaile;jgpd; gy;NtW gpwg;Gupik 

Neha;fSf;fhd fhuzq;fs; ,yFthfTk; tpiuthfTk; ,dq;fhzg;gl;Ls;sd. 

fhuzk; mwpag;gl;lhy; FiwAs;s guk;giuayFfspYs;s jtWfs; 
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vt;thW jpUj;jg;glyhnkdj; jpl;lkpl KbAk;. jtwhd guk;giuayF 

guk;giuayFj; njhopDl;gtpay; %yk; rupahd guk;giuayfhy; gpujpaPL 

nra;ag;glKbAk;. gpur;rpidahdJ> Fwpg;gpl;l guk;giuayfpd; ntspg;ghlhf 

,Ug;gpd; ,j;njhopDl;gk; mg;guk;giuayfpd; ntspg;ghl;by; nry;thf;Fr; 

nrYj;Jk;. ,k;Kiwg; gupfupg;G> guk;giuayFr; rpfpr;ir my;yJ kdpjg; 

guk;giuayF khw;wk; vd miof;fg;gLk;. gy;NtW njhopDl;gq;fisg; 

gad;gLj;jp epu;thz DNA Mf my;yJ ituRf; fhtp %yk; NehahspapypUe;J 

gpupj;njLf;fg;gl;l ,yf;Ff; fyq;fSf;F DNA tpepNahfk; nra;ag;gLfpd;wJ. 
jpUj;jg;gl;l guk;giuayiff; nfhz;l fyq;fs; Nehahspapd; nghUj;jkhd 

,ioaq;fspDs; kPs;GFj;jg;gLfpd;wd.

1972k; Mz;bypUe;J guk;giuayFr; rpfpr;ir vz;zf;fU ePz;l tuyhw;iwf; 

nfhz;bUe;jNghJk; jw;NghJ tiu xU rpy gpuNahfq;fNs cs;sd.

USA ,y; Kjd;Kjyhf FUjpg;Gw;WNehiag; gupfupf;fg; guk;giuayFr; 

rpfpr;ir Nkw;nfhs;sg;gl;lJ. NtnwhU cjhuzkhf mupthSUf;fyf; 

FUjpr;Nrhifia Vw;gLj;Jk; tpfhuKw;w gPw;wh FNshgpd; guk;giuayifr; 

rupahd guk;giuayfhy; gpujpaPL nra;Ak; guk;giuayFr; rpfpr;ir cs;sJ. 

,r;nrad;Kiwapd; NghJ vd;Gkr;irapypUe;J ngwg;gl;l fPkw;Nwhnghapw;wpf; 

%yf;fyq;fs; (haematopoietic stem cell) Nehahspapy; ,Ue;J gpupj;njLf;fg;gl;L> 
rhjhuz gPw;wh FNshgpd; guk;giuayF ,f;fyq;fspDs; gpujpaPL 

nra;ag;gl;L> Nehahspf;F khw;wg;gl;l fyq;fs; nrYj;jg;gLk;. jpUj;jg;gl;l 

vd;Gkr;ir %yf;fyq;fs; rhjhuz nrq;Fopaq;fisj; Njhw;Wtpf;Fk;. 

cilikahf;fg;gl;l (personalised) kUe;J vd;Dk; vz;zf;fU jw;NghJ 

tpUj;jpahf;fg;gLfpd;wJ. ,J Nehahspapd; gpwg;Gupikj; jfty;fis 

mbg;gilahff; nfhz;L Neha;fisj; jLj;jy; my;yJ gupfupj;jy; MFk;.

g+r;rpf; fhtpfshy; guTk; Neha;fisf; fl;Lg;gLj;j GM g+r;rpfs; gad; 

gLj;jg;gLfpd;wd. GM Esk;Gfs; mtw;wpd; Flypy; kNyupah xl;Lz;zpfisj; 

jLf;Fk; tpjkhf tbtikf;fg;gl;Ls;sd. ,jdhy; xl;Lz;zpapd; 

tho;f;iftl;lk; cilf;fg;gLk;. ,e;j Esk;Gfis ntspapy; tpLtpf;Fk;NghJ 

kNyupah Vw;gLk; re;ju;g;gk; Fiwf;fg;gLk;. ,d;ndhU cjhuzkhf kylhd 

Mz; guk;giuayF xd;iwf; fhTk; GM Mz;Esk;Gfisj; Njhw;Wtpj;jy; 

mikAk;. kylhd Mz; g+r;rpfs; ngUkstpy; tplg;gLk;NghJ ngz;fSld; 

,dq;fye;J vr;rj;ijj; Njhw;Wtpf;fhJ. ,j;njhopDl;gkhdJ 'kyl;Lg; 

g+r;rpj; njhopDl;gtpay; (SIT) vd miof;fg;gLk;. gpNwrpy; ehl;by; fs 

Kay;Tfspy; Aedes aegypti Fbj;njhifahdJ kylhd GM Mz;fspd; 

mwpKfj;jpdhy; 95% Mff; Fiwe;Js;sJ.
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ifj;njhopy; gpuNahfq;fs;

ifj;njhopypy; GMO fspd; gad;ghL #oypay; jhf;fq;fis ,optsthf;fp> 

Fiwe;j nryTs;s rpwe;j cw;gj;jpg; nghUl;fisj; jahupg;gijr; 

rhj;jpakhf;fpAs;sJ. mq;fpfis my;yJ mtw;wpd; tpisnghUl;fis 

mbg;gilahff; nfhz;l ifj;njhopyhdJ tPr;Rntg;gj;jpYk; mKf;fj;jpYk; 

eilngWtjhy; Fiwe;j rf;jpNa Njitg;gLfpd;wJ.

GMOs kw;Wk; GM gapu;f; ifj;njhopy; vd;gtw;iw mbg;gilahff; 

nfhz;L tsu;e;JtUk; kUe;Jf; ifj;njhopYf;Fg; Gwk;ghf> GMO 
fshy; cw;gj;jpahf;fg;gLk; tpisnghUl;fspy; rpy ifj;njhopy; uPjpapy; 

jahupf;fg;gLfpd;wd.

czT gjg;gLj;jypw;fhd rpy nehjpaq;fs;> Jg;Guthf;fpfs; vd;gd  GEM 
fspd; cw;gj;jpfs; MFk;. GMO My; cw;gj;jpahf;fg;gl;lJk; Kjd;Kjyhf 

mq;fPfupf;fg;gl;lJkhd nehjpak; ifNkhrpd; (nwdpd; my;yJ nwndw;) MFk;. 

,J ghw;fl;bf; ifj;njhopypy; Nkhiu Ntwhf;fpg; ghiyj; jpusr; nra;tjpy; 

gad;gLj;jg;gLk;. Kd;du; mWf;fg;gl;l fd;Wfspd; ,iug;igapypUe;J 

ifNkhrpd;  Ntwhf;fg;gl;L te;jJ. ,J nryT cau;thdJ; gz;izf; 

ifj;njhopiyg; ghjpg;gJ, ,jd; tpepNahfk; kl;Lg;gLj;jg;gl;lJ.

ke;ijapy; ,Ue;J ngw;w ifNkhrpd; guk;giuayif kJtf;fyj;jpDs; 

tbtikj;Jg; ngwg;gl;l kPsr;Nru;e;j kJtq;fs; ifNkhrpdpd; %ykhfj; 

jw;NghJ gad;gLj;jg;gLfpd;wJ. ,jdhy; tpiy fzprkhff; Fiwe;Js;sJ; 
cw;gj;jpg; nghUl;fs; J}a;ikahdit; tpyq;Ffspy; ,Ue;J ngwg;gLk; 
khrhf;fpfs; mw;wJ.

GM  Bacillus sp ,dhy; cw;gj;jpahf;fg;gLk; NtnwhU nehjpak; mikNyh 

Nkhy;w;NwR MFk;. ,e;j nehjpak; ghw;gz;izf; ifj;njhopypy; Nru;khdf; 

$whfg; gad;gLj;jg;gLk; khg;nghUis khw;Wk;.

GM E.coli ,dhy; cw;gj;jpahf;fg;gLk; czTr; Nru;f;iffs; tYthd 

,dpg;g+l;bahd m];ghl;Nlk; (Aspartame) MFk;.

GMO fspd; gad;ghl;bdhy; vOe;Js;s gpur;rpidfs;

GMO fspd; gad;ghl;bYs;s kpfKf;fpakhd ,luhgj;Jf; fhuzp> mtw;wpd; 

rhj;jpakhd> jpl;lkplg;glhj tpisTfs; MFk;. ,J xg;gPl;L uPjpapy; 

Gjpa njhopDl;gtpayhf ,Ug;gjhy;> nghJkf;fs; mtw;iw mt;thNw 

Vw;Wf;nfhs;sj; jaq;Ffpd;wdu;. vdpDk; nghJkf;fs; GMO fspd; 

tiuaiwaw;w Mw;wy;fisAk; Vw;Wf;nfhs;fpd;wdu;. GMO rhu;ghd>  GMO  
vjpu;g;ghdFOf;fs; epWtdq;fs; jdpad;fs; vd;gtw;Wf;F ,ilNaahd 

tpthjk; jPtpukhdJ.

GMO fs; gw;wpa rpy gpur;rpidAs;s tptfhuq;fs; fPNo jug;gl;Ls;sJ.
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Rfhjhug; gpur;rpidfs;

1. vypfs;> Rz;nlypfs;> NtW tpyq;Ffisf; nfhz;L nra;ag;gl;l rpy 

gupNrhjidfs; %yk; gpwg;Gupik khw;wg;gl;l cUisf;fpoq;F> Nrhsk;> 

jf;fhsp> Nrhahmtiu Nghd;wtw;iw czTthf cs;nsLj;j gpd;du; 

rpy Rfhjhuj; jhf;fq;fisf; fhl;bajhfj; jfty; fpilj;Js;sJ. 

mwpf;ifapy; ,iug;ig> <uy;> rpWePufk; Nghd;w gy;NtW ,ioaq;fspy; 

Nrjk;> mjpfupj;j ,wg;Gfs; vd;gdTk; ,lk;ngw;wpUe;jd. vdpDk;> 

NtW tpQ;Qhdpfs; gyuhy; mg;gupNrhjidfspy; gad;gLj;jg;gl;l 

Kiwikapay; Nfs;tpf;Fs;shf;fg;gl;lJ. mj;Jld; jhk; mt;thwhd 

KbTfisg; ngw;wpUf;fTk; ,y;iynad mtu;fs; $Wfpd;wdu;. vdNt 

mt;thwhd $w;Wf;fis cWjpg;gLj;jNth my;yJ epuhfupf;fNth 

kpfTk; RahjPdkhd Ma;Tfs; Nkw;nfhs;sg;gl Ntz;Lk;.

2) ,d;DnkhU Rfhjhug; gpur;rpidahf GM czT Efu;T my;yJ 

GM gapu;fspd; kfue;jkzpfis cs;nsLj;jy; vd;gdtw;why; 

Vw;gLk; xt;thik tpUj;jp fye;Jiuahlg;gLfpd;wJ. tpUe;Jtoq;fpf; 

fyq;fspy; clYf;F ntspapYs;s DNA fspd; xUq;fpizg;G 

guk;giuayF ntspg;ghl;il khw;wyhk; my;yJ tpfhuq;fis 

Vw;gLj;jyhk;. ,J vjpu;T $wKbahj tpisnghUl;fSf;F ,l;Lr; 

nry;yyhk;. ,tw;Ws; rpy xt;thikCf;fpf;FupaJ> er;Rf;FupaJ 

my;yJ Gw;WNeha;g;gpwg;gpw;FupaJ. vdpDk;> cWjpahd tpQ;QhdKiw 

Ma;T KbTfs; fpilf;ftpy;iy my;yJ mit re;Njfj;Jf;Fupadthf 

cs;sd. jw;NghJ njhopDl;gtpay; tpUj;jpaile;Js;sJ. ,jdhy; 

tpUe;J toq;fpapd; NtW njhopw;ghLfSf;F ,ila+W tpistpf;fhJ 

jpl;gkhd miktplj;jpy; ,izj;jiy Nkw;nfhs;syhk;.

3)  milahsg;gLj;jpg; guk;giuayfhfg; gad;gLj;jg;gLk; Ez;Zapu; 

nfhy;ypf;F vjpu;g;Gs;s guk;giuayFfspd; fpilahd guk;giuayF 

,lkhw;wj;jpw;fhd rhj;jpaKk; $lr; Rfhjhug; gpur;rpidfshfr; 

Rl;bf;fhl;lg;gl;Ls;sd. GM czTfs; mt;thwhd guk;giuayF 

fisf; nfhz;bUg;gjhy; mjid Efu;Nthuhy; ngUkstpy; 

cs;nsLf;fg;gLfpd;wJ. midj;J mq;fpfSf;Fk; fpilahd 

guk;giuayF ,lkhw;wj;jpw;fhd jilfs; epyTk; rhj;jpak; ,Ug;gpDk; 

gw;wPupahf;fspilNa kdpjdpy; fpilahd guk;giuayF ,lkhw;wj;jpw; 

fhd tha;g;G kpfTk; FiwT. Mdhy; fpilahd guk;giuayF 

,lkhw;wj;jpw;fhd epfo;jfT mjpfk;. vdNt Nehahf;fpf;F Ez;Zapu; 

nfhy;yp vjpu;g;Gs;s guk;giuayFfspd; ,lkhw;wkhdJ Vw;gLk;NghJ 

rpy Rfhjhuk; njhlu;ghd gpur;rpidfis Vw;gLj;jyhk;. vdpDk; rDNA 
njhopDl;gj;jpy; gad;gLj;jg;gLk; Ez;Zapu;nfhy;ypfs; ,urhad 

rpfpr;irapy; gad;gLj;jg;gLtjpy;iy.
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kWGwk; kdpju;fSk; Vida midj;J tpyq;FfSk; tpyq;F my;yJ jhtu 

czTfisNa mit $u;g;gile;j fhyk; Kjw;nfhz;L cz;L tUfpd;wd. 

Mdhy;> czit cz;gjhy; guk;giuayF ,lkhw;wk; eilngw;wjhff; 

fhl;Ltjw;Fr; rhd;Wfs; vJTk; ,y;iy.

Rw;whly; gpur;rpidfs;

1) g+r;rpf;Fr; rfpg;Gj;jd;ikAs;s gapu;fspd; tpUj;jpahdJ> GM gapu;fspy; 

cw;gj;jpahf;fg;gLk; njhl;rpd;fis jw;nrayhf cs;nsLg;gjhy;> 

,yf;fw;w g+r;rpfSf;Fk; Nrjj;ij tpistpf;Fk;. njhl;rpdhdJ 

kfue;jkzpapd; Clhfg; gutpg; gapuw;w jhtuq;fspy; tplg;gLk;NghJ 

mjidg; g+r;rpfs; czthf cl;nfhs;syhk;. nkhdhu;r; (Monarch) 
tz;zj;Jg;g+r;rpf; Flk;gpfs; GM gapupypUe;J ngwg;gl;l kfue;jkzpfs; 

J}tg;gl;l ghw;fisapd; ,iyfis cl;nfhz;lNghJ ,we;jik 

gupNrhjid %yk; fhl;lg;gl;Ls;sJ. vdpDk; J}tg;gl;l kfue;jkzpfspd; 

msthdJ ,aw;ifahfg; Nghlg;gl;bUf;Fk; msit tpl kpfTk; 

mjpfkhFnkd GM Mjuthsu;fs; thjpLfpd;wdu;.

2)  mad; kfue;jr;Nru;f;ifahdJ jpUj;jpa kugZit (may; guk;giu 

ayif) GM my;yhj mNj gapupd; NtW tUf;fq;fs; kw;Wk; gapupd; 

thd;tif cwtpdu;fSf;Fk; Rl ,lkhw;Wk;. vdNt mJ Nrjd 

my;yJ GM my;yhj gapu;r;nra;ifiaAk; $lj; njhw;wptpLk;.

3) Bt guk;giuayF thd;tifj; jhtuq;fSf;F ,lkhw;wg;gLk;NghJ 

mtw;iw czthfff; nfhs;Sk; g+r;rpfs; ,wg;gjhy; #ow; rkkpd;ikia 

Vw;gLj;Jk;.

4) g+z;Lf;nfhy;ypf;F vjpu;g;ghd guk;giuayFfs; fisfSf;F ,l 

khw;wg;gLk;NghJ> mNj g+z;Lf;nfhy;ypiag; gad;gLj;jp mtw;iwf; 

fl;Lg;gLj;j KbahJ. vdNt mit kpiffisfshf te;JtpLk;.

5) ,aw;ifahf tsUk; jhtuq;fspy; may; guk;giuayFfspd; 

guk;gyhdJ guk;giuayF mOf;fhf;fy; vdg;gLk;.

6) g+z;Lf;nfhy;ypf;Fr; rfpg;ghd gapu;fs; xU Fwpg;gpl;l fisnfhy;ypf;F  

vjpu;g;Gj;jd;ik cs;sjhy; tptrhapfs; jkJ taiyr; Rj;jkhfg; 

NgZtjw;F ,g;g+z;Lf;nfhy;ypia kpifahfg; gad;gLj;jyhk;. 

mJ tof;F vd;why; mNj g+z;Lf;nfhy;ypf;Ff; fisfs; mbf;fb 

ntspg;ghlhFk;NghJ g+z;Lf;nfhy;ypf;F rfpg;ghd fisfs; 

tpUj;jpailAk;. Kw;fhg;ghf g+z;Lf;nfhy;ypfis tpRWtij tpLj;J> 

‘fhj;jpUe;J ghu;j;jy; mZFKiw’iag; gad;gLj;jpj; Njitahd NghJ 

kl;Lk; g+z;Lf;nfhy;ypfis tprpwpr; Rj;jkhd taiyg; NgZtjw;F 
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tptrhapfs; gzj;ijr; nryT nra;ayhnkd;W tpthjpf;fg;gLfpd;wJ. 

gy;NtW g+z;Lf;nfhy;ypfSf;F rfpg;Gj;jd;ikAs;s gapu;fis 

Row;rp Kiwf;F cl;gLj;Jtjd; %yk; mt;thwhd kpiffisfspd; 

tpUj;jpiaj; jtpu;f;fyhk;.

7)  GM gapu;fs; tptrhapfspdhYk; Efu;NthhpdhYk; Vw;Wf;nfhs;sg;gLtjhy; 

gapu;r;nra;iff;fhd epyj;jpd; gug;gsT xU rpy tUf;fq;fSf;F 

kl;Lg;gLj;jg;gl;l GM gapu;fshy; Mjpf;fk; nrYj;jg;gLk;. ,t;thW gapu;g; 

gy;tifik rpwpa vz;zpf;ifahff; FiwtilAk; NghJ #oypay; 

jhf;fq;fisr; rfpj;jYk; FiwtilAk;. xU jdpj;j #oYf;Fupa epfo;T 

KOg;gapu;fisANk mopj;J czTg;gw;whf;Fiwf;F ,l;Lr; nry;Yk;

8) gapu;g; gy;tifikahdJ Fiwe;J nry;yy; gapupd; [Pd;nghJf;$l;by; 

,Ue;J guk;giuayF ,of;fg;glypy; gq;fspg;Gr; nra;Ak;.

r%f nghUshjhug; gpur;rpidfs;

1) Gjpjhf tpUj;jp nra;ag;gl;l GM gapu; tUf;fq;fs;> tpUj;jpahsu;fshy; 
nrhe;jkhf;fg;gl;L> fhg;Gupik nra;ag;gLfpd;wJ. vdNt tptrhapfs; 

xt;nthU tUlKk; jkf;Fj; Njitahd tpijfis Vfhjpgj;jpak; 

nfhz;l ngupa fk;gdpfsplkpUe;J $Ljyhd gzj;ijr; nryT nra;J 

thq;Ftjw;F epu;g;ge;jpf;fg;gLfpwhu;fs;. Vio tptrhapfSf;F ,e;j 

tpj;Jfis thq;fKbahky; NghFk; ,jdhy; gzf;fhu kw;Wk; Vio 

tptrhapfSf;F ,ilapyhd ,ilntsp mjpfupf;Fk; ,luhgj;J cz;L.

2) ,aw;ifahff; fhzg;gLk; guk;giuayFfs; cs;slq;fyhf capupay; 

tsq;fs; kw;Wk; gapu;fisf; fhg;Gupik nra;jy; xOff;tpay; uPjpapy; 

rupahdjh vd kf;fspilNa ftiy mjpfupj;Js;sJ. rpy gapu;fSk; 

cw;gj;jpg;nghUl;fSk; kuGtop tpUj;jpahfp cz;zhl;L kf;fshy; 

gad;gLj;jg;gl;L te;jJ. ,itAk; $lr; rpy capu;j;njhopDl;gtpay; 

fk;gdpfspd; fPo; fhg;Gupik nra;ag;gl;Ls;sd.

3) Efu;NthUf;F GM czT my;yJ GM my;yhj czTfis 

thq;Ftijj; jPu;khdpg;gjw;fhd cupik cs;sJ. ,e;j cupikiag; 

ghJfhf;f xOq;fhf;Fk; Kfhikfs; cw;gj;jpg; nghUl;fs; GM nghUsh 

my;yJ ,y;iyah> GM vdpy; vt;thwhd khw;wq;fs; Vw;gLj;jg;gl;Ls;sd 

vd;gtw;iwj; njspthff; Fwpg;gpl;L> Rl;bapLk; Kiwia 

mKy;gLj;jNtz;Lk;. rpy ehLfspy; Rl;baply; fl;lhakhdjhFk;. vdpDk; 

GM my;yhjit vdr; Rl;baplg;gl;bUe;jNghJk;> Nrhjpf;fg;gLk;NghJ 

GM cld; khRgLj;jg;gl;Ls;sik fz;Lgpbf;fg;gl;Ls;sJ.
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4) cau; capu;g;gy;tifikAs;s gpuNjrj;jpd; my;yJ ehl;bd; capupay; 

tsq;fs; kw;Wk; kuGtop mwpT vd;gd capu;j;njhopDl;gtpaw; 

fk;gdpfshy; cw;gj;jpg;nghUs; tpUj;jpf;fhd ,og;gPLfs; toq;fg;glhky; 

my;yJ ehL kw;Wk; kf;fshy; vt;tpj  mq;fPfhuKk; mspf;fg;glhky; 

vLj;Jr; nry;yg;gLfpd;wJ. ,J capu;j;jpUl;L (biopiracy) vd 

miof;fg;gLk;.

5) GMO fis jahu; nrajypy; ,aw;ifiaf; ifahSjy; rpy rka 

ek;gpf;iffSld; Kuz;gLfpd;wJ.

GMO, GMF vd;gtw;wpdJk; mtw;Wld; ,ize;j nrad;KiwfspdJk; 

rhj;jpakhd ,luhgj;JfSk; mghaKk; gw;wpg; NgRtjw;fhf Kw;whd 

Nrhjpf;Fk; kw;Wk; jpiuaply; nrad;Kiwfs; eilKiwapy; te;Js;sd. 

mjdhy; Rw;whly;> r%fk;> Efu;Nthiug; ghJfhg;gjw;fhf GMO kw;Wk; 
GMF ,d; cw;gj;jpahf;fy; kw;Wk; tzpfkakhf;fy; nrad;Kiwfs; vd;gd 

gy;NtW rl;lq;fs; mq;fPfhuq;fs; vd;gtw;wpd; fLikahd fl;Lg;ghl;bd; fPo; 

cs;sJ. rpy GMO fspd; xg;Gjiyg; ngw;Wf;nfhs;s (cw;gj;jpahf;fj;jpy; 

,Ue;J re;ijf;F) 25 tUlq;fs; vLf;fpd;wd (c+k;: GM mj;jpyhe;jpf; rkd; 

kPd; GM my;yhjij tpl ,Uklq;F tsUk;) 

ru;tNjr xg;ge;jj;jpw;F xU cjhuzkhf fhu;l;l[Pdh tiuNtL (cartagena 
protocol) cs;sJ. ,yq;ifapy; Njrpa capu;fhg;Gr; rl;lfk; Nghd;W gy 

ehLfs;; jkJ nrhe;jr; rl;lq;fisf; nfhz;bUf;fpd;wd. 

capu;fhg;gpd; fhu;l;l[Pdh tiuNtL

capu;g;gy;tifikr; rkthaj;Jf;fhd capu;fhg;gpd; fhu;l;l[Pdh tiuNtL 

vd;gJ 2000k; Mz;L Nk khjk; 15k; jpfjp nkhd;wpay;> fdlhtpy; 

ifnahg;gkplg;gl;l ru;tNjr xg;ge;jnkhd;whFk;. ,J 1992y; wpNah - Gtp 

cr;rpkhehl;by; ifnahg;gkplg;gl;L 1993 Mk; Mz;L Kjy; eilKiwapYs;s 

capu;g;gy;tifik rkthaj;jpd; (CBD) Jizg;gjpg;ghFk;. capu;f;fhg;gpd; 

fhu;l;l[Pdh tiuNtL 2003k; Mz;L nrg;nlk;gu; khjk; 11k; jpfjp 

Kjy; eilKiwapy; cs;sJ. mJ Muk;gj;jpy; nfhyk;gpahtpy; cs;s 

fhu;l;l[Pdhtpy; ifnahg;gkplj; jpl;lkplg;gl;bUe;jjhy; capu;f;fhg;gpd;; 

fhu;l;l[Pdh tiuNtL vd miof;fg;gLfpd;wJ. CBD ,Ys;s tpjpfs; 

GMO fSld; njhlu;Ggl;l capu;g;gy;tifikapd; gy mk;rq;fis 

cs;slf;Ftjw;Fg; NghJkhdjhf ,y;iy. fhu;l;l[Pdh tiuNtl;by; 100f;F 

Nkw;gl;l ehLfs; ifnaOj;jpl;Ls;sd. ,yq;if 2004k; Mz;L Vg;gpuy; 

28k; jpfjp tiuNtl;bw;F Kiwahd xg;Gjiy toq;fpaJ.

capu;f;fhg;gpy; fhu;l;l[Pdh tiuNtl;bd; ,yf;F etPd cau;njhopDl;gj;jpd; 

tpisthfj; Njhw;Wtpf;fg;gl;l gpwg;Gupik khw;wg;gl;l mq;fpfs; my;yJ 
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thOk; khw;wg;gl;l mq;fpfshy; (LMO) Vw;gLj;jg;gLk; rhj;jpakhd 

,luhgj;JfspypUe;J capu;g;gy;tifikiag; ghJfhj;jyhFk;. jw;rpwg;ghd 

ghtidf;fhd cw;gj;jpg; nghUl;fs; my;yJ nrad;Kiwfs; khw;wg;gLtjw;F 

my;yJ jahupg;gjw;F capupay; njhFjpfs;> capu; mq;fpfs; my;yJ 

ngWjpfisg; gad;gLj;Jk; ve;jj; njhopDl;gKk; capu;j;njhopDl;gtpay; 

vd CBD tiuaWf;fpd;wJ. tiuNtL> CBD ,d; ‘Kw;fhg;G jj;Jtj;ij’ 
mbg;gilahff; nfhz;lJ. vdNt Gjpa capu;j;njhopDl;gtpaypd; cw;gj;jpg; 

nghUl;fs;> #oy; my;yJ kdpj Rfhjhuj;Jf;F Vw;gLk; ve;jnthU rhj;jpakhd 

Mgj;Jf;fisAk; jtpu;g;gjw;Ff; fLikahd fl;Lg;ghl;L eltbf;iffisg; 

gpd;gw;w Ntz;Lk;. mJ capu;g;gy;tifikapd; ePbj;j ghtid kw;Wk; 

fhg;gpy; nfLjpahd tpisit Vw;gLj;Jk; LMO fspd; ghtid> ifahsy;> 

,lkhw;wk; vy;iyfSf;$lhd efu;T vd;gtw;wpy; gpuNahfpf;fg;gLk;. ,J 

kdpj Rfhjhuj;jpd; ,luhgj;JfSf;Fk; gpuNahfpf;fg;gLk; tiuNtl;bd; 

tpjpfs; tpUj;jpailAk; ehLfisg; nghUshjhu ed;ikfSf;F vjpuhfg; 

nghJrd Rfhjhuj;ijr; rkepiyg;gLj;Jtij mDkjpf;f cj;Njrpj;Js;sJ. 

ehLfSk; khepyq;fSk; #oYf;F my;yJ kdpj Rfhjhuj;jpw;Fg; 

ghJfhg;ghd LMO vd;gij cWjpg;gLj;Jk; tpQ;Qhdj; jfty;fis 

nfhz;bUf;ftpy;iynad czu;e;jhy; mtu;fspd; gpuNjrq;fSf;Fs; LMO 
Eiotij kl;Lg;gLj;jg; nghUj;jkhd eltbf;iffis vLf;fKbAk;. LMO 
fs; #oypy; mwpKfg;gLj;Jtjw;F my;yJ czthfg; gad;gLj;jg;gLtjw;F 

cj;Njrpf;fg;gl;bUf;fyhk;. ruf;Fg; nghUl;fSld; LMO it ,dq;fhzTk; 

Nkyjpf jfty;fSf;F mZfNtz;ba egu; Nghd;w jfty;fisf; nfhz;l 

nghUj;jkhd Mtzq;fs; ,izf;fg;gly; Ntz;Lk;. ,wf;Fkjpahsu; 

my;yJ Vw;Wkjpahsuhy; LMO ,wf;Fkjpg; nghUl;fis Vw;Wf;nfhs;sy; 

my;yJ jtpu;j;jy; vd;w Kbtpw;F tUtjw;F mtw;iwg; ghJfhg;ghd 

Kiwapy; ifahsTk; NghjpasT jfty;fis ,wf;Fkjp nra;Ak; FOTf;F 

toq;fg;gly; Ntz;Lk;.

tiuNtL ‘capu;f;fhg;G njspthf;Fk; ,y;yk;’ (BCH) xd;iw epWtpAs;sJ. 

,J LMO fspd; efu;tpy; tpQ;Qhd> njhopy;El;g> Rw;whly; kw;Wk; rl;l 

uPjpahd jfty;fisAk; mDgtq;fisAk; gupkhw;wp cjtp mspg;gjd; %yk; 

tiuNtl;il mKy;gLj;Jtjw;Ff; fl;rpfSf;F cjTk;. 

tiuNtL ,yq;ifapdhy; Nk khjk; 2000k; Mz;L ifr;rhj;jplg;gl;L [{iy 

2004k; Mz;bypUe;J mKypy; cs;sJ. Rw;whly; kw;Wk; ,aw;if tsq;fs; 

mikr;R> tiuNtL njhlu;ghfr; nraw;ghLfis ,iaghf;Ftjw;fhd 

nghWg;G tha;e;j epWtdkhf ,dq;fhzg;gl;Ls;sJ.
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,yq;ifapd; Njrpa capu;fhg;Gr; rl;lfk;

,yq;ifapd; Njrpa capu;fhg;Gr; rl;lf tiuT (NBFSL) 2005k; Mz;by; 

Rw;whly; kw;Wk; ,aw;if tsq;fs; mikr;rpdhy; (jw;Nghija kfhtyp 

mgptpUj;jp kw;Wk; Rw;whly; mikr;R> (MoMDE) g+u;j;jpahf;fg;gl;lJ. ,J 
capu;f;fhg;gpd; fhu;l;l[Pdh tiuNtl;bw;fpzq;f Kd;Dupik mZFKiwia 

mbg;gilahff; nfhz;lJ.

,jd; ,yf;F : etPd capu;j;njhopDl;gtpayhy; Vw;gLj;jg;gLk; 

,luhgj;Jfis cWjpg;gLj;jy;> mtw;wpd; cw;gj;jpg;nghUl;fs; Fiwf;fg;gly; 

vd;gtw;Wld; nghUj;jkhd nfhs;iffs;> fl;Lg;ghlL tpjpKiwfs;> 

njhopDl;g topfhl;bfs;>  Kfhikj;Jt myFfis epWTjy;> Nkw;ghu;itg; 

nghwpKiwfs; vd;gtw;iw cUthf;Ftjd; Clhf vy;iyfs+lhd 

efu;Tfis xOq;fhf;Fk; rpwe;j Kiwfspd; Clhf capu;g;gy;tifik> 

kdpjRfhjhuk;> Rw;whly; vd;gd ghJfhf;fg;gly;.

,yq;ifapy; Njrpa capu;f;fhg;Gr; rl;lfk; vd;gJ ,yq;ifapy; 

capu;f;fhg;Gf;fhd epue;jukhd rl;lkd;w rl;lfj;jpw;fhd Muk;gg; Gs;spahFk;. 

NBFSL I mbg;gilahff; nfhz;L ,uz;L nfhs;iffs; Kd;itf;fg; 

gl;Ls;sd.

Njrpa capu;f;fhg;Gf; nfhs;if> 2005 : capu;f;fhg;Gf; nfhs;if xl;L 

nkhj;jf;  fl;likg;ig mikf;fpwJ. ,jpy; Nghjpa ghJfhg;G Vw;ghLfs; 

tpUj;jpahf;fg;gl;L> Rw;whlYf;Fk; kdpj Rfhjhuj;Jf;Fk; rhj;jpakhd 

,luhgj;Jfs; ,optsthf;fg;gLk;. mNjNtis etPd capu;j;njhopDl;g 

tpayhy; cr;rsthd ed;ikfs; ngw;Wf;nfhs;sg;gLk;.

 y ‘capupay; tsq;fs;> ePbj;j gad;ghL> ed;ikfisg; gfpuYf;fhd 

mZfypd; Njrpa nfhs;if’ 2013 ,y; MoMDE ,dhy; Kd;itf;fg;gl;lJ. 

,jd; ,yf;F capupay; tsq;fspd; ePbj;j gad;ghl;ilAk; fhg;igAk; 

cWjpg;gLj;jy; kw;Wk; mtw;wpypUe;J fpilf;Fk; ed;ikfisr; rkkhfTk; 

epahakhfTk; gfpu;e;J nfhs;sy; ,J ,yq;ifapd; Njrpa capu;f;fhg;Gr; 

rl;lfk;> capu;f;fhg;gpd; fhu;l;l[Pdh tiuNtL vd;gtw;wpw;F ,zq;fpaJ.

 y vdpDk; ,f;nfhs;iffs; ,d;Dk; rl;lkhf ,aw;wg;gltpy;iy 

MoMDE ,d; capu;g;gy;tifik nrayfk; 2016 - 2022f;fhd Njrpa 
capu;g;gy;tifik %Nyhgha eltbf;ifj; jpl;lj;jpd; ,yf;F 12,y; ‘’  
2022 ,y; capu;f;fhg;G cWjpg;gLj;jg;gLk;” vdf; Fwpg;gpLfpd;wJ.
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vLf;fg;gl Ntz;ba eltbf;iffs;

1. capu;f;fhg;gpd; nfhs;ifia tYt+l;ly;

2. capu;f;fhg;G Kjd;ikj; jpl;lq;fis mKy;gLj;jYk; capu;f;fhg;Gr; 

rl;lq;fis cUthf;fYk;

3. Gjpa njhopDl;gq;fSf;F ,lu; kjpg;gPl;Lr; nrad;Kiwfis tYt+l;ly; 

4. ,lu; kjpg;gPl;Lf;fhd jifikia tYt+l;ly;

5. ehl;Lf;Fupa capu;g;gy;tifik> GMO fshy; mRj;jkhjypy; ,Ue;J 

cs; ehl;Lf;Fupa gapu;fs; vd;gtw;iwg; ghJghg;gjw;Fr; rl;lq;fis 

tpUj;jpahf;fp> mKy;gLj;jy;

6. ,yq;ifapy; capu;f;fhg;gpy; tpQ;Qhdj; jifikia Nkk;gLj;jy; 
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Rw;whly; capupay;

Rw;whly; vd;why; vd;d? mq;fpnahd;wpd;kPJ my;yJ #oypay; rhfpa    

nkhd;wpd;kPJ nraw;gl;L ,Wjpahf mjd;tbtj;ijAk; epiyngWifiaAk; 

jPu;khdpf;Fk; ngsjpf ,urhad capupay;  fhuzpfspdJ fw;ifahFk;;.

Rw;whly; capupay; vd;why; vd;d?

tiutpyf;fzk;: capu;thOk; ,dq;fs;> Fbj;njhiffs;> rhfpaq;fs;> #ow; 

njhFjpfsJ Njhw;wk;> njhopw;ghLfs;> njhlu;Gg;ghLfs;> ,iltpidfs;> 

,aw;if tuyhW Nghd;wit gw;wpa ,af;fj;jpw;Fupa Rw;whly; nrad;  

Kiwfs; rhu;ghd tpQ;Qhd g+u;tf; fw;if.

,d;ndhU tifapy; Rw;whly; capupay; vd;gJ Rw;whlypd; gy;NtW capu-

pay; $WfsJk; mtw;wpw;fpilapyhdJk; capupypf; $WfSldhdJkhd 

njhlu;G fisg; gw;wpa gbg;ghFk;.

Rw;whly; capupaiyf; fw;f Ntz;baJ Vd;? 

Rw;whly; capupaiyf; fw;gjd; %yk; ehk; thOk; Rw;whlypdJ fl;likg;Gj; 

njhopw;ghLfisg; gw;wp tpsq;fpf; nfhs;sf; $bajhf ,Uf;Fk; tpNrlkhf:

 y Rw;whlypdJ capu; capupypf; $Wfs; xd;wpizf;fg;gl;Ls;s tpjq;fs; 

gw;wpAk; xd;Wld; xd;W ,iltpid GupAk; tpjk; gw;wpAk; tpsq;fpf; 

nfhs;syhk;.

 y Rw;whlypdJ xOq;fikg;G kl;lq;fis ,dq;fz;L nfhs;s                 

yhk;. #oy;njhFjp xd;wpdJ gpujhd nrad;Kiwfs; gw;wpf; fw;Wf;      

nfhs;syhk;.

 y #oy;njhFjp xd;wpdJ kl;lq;fis ,dq;fz;L nfhs;syhk;.

 y #oy;njhFjp xd;wpdJ gpujhd nrad;Kiwfs; gw;wpf; fw;Wf;               

nfhs;syhk;.

 y jiuf;FupaJk; ePUf;FupaJkhd #oypay; $Wfis ,dq;fz;L   

nfhs;syhk;

 y #oypay; njhFjpfis kdpj nraw;ghLfs; vt;thW khw;Wfpd;wd 

vd;gij tpsq;fpf; nfhs;syhk;.
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 y Rw;whlypy; ,aw;ifahd khw;wq;fs; vt;thW Vw;gLfpd;wd vd;gij 

tpsq;fpf; nfhs;syhk;. cjhuzkhff; fhyepiy khw;wq;fs; nts;sg; 

ngUf;Ffs; kz;zupg;G Nghd;wit ,dq;fisAk; thoplq;fisAk; 

vt;thW ghjpf;fpd;wd vd;gJ Nghd;wit ,j;jifadthFk;.

Rw;whlypdJ xOq;fikg;G kl;lq;fs;

Rw;whly; capupayhsu;fshy; gy;NtW xOq;fikg;G kl;lq;fs; ,dq;fhzg; 

gl;Ls;sd.

 y jdpad;;; my;yJ mq;fp> Fbj;njhif> rhfpak;> #oy;njhFjp capu;f; 

Nfhsk; vd;gd ,j;jifa xOq;fikg;G kl;lq;fshFk;. 

 y jdpad;; / mq;fp - Kjy;epiy kl;lk; jdpadhFk;. jdpad; vd;gJ 

mq;fp / capUs;sdthFk;. mq;fpnahd;W Rw;whly; fhuzpfs; rhu;ghf 

jdf;NfAupj;jhd clw;nwhopypay; $u;g;G kw;Wk; elj;ij rhu; gz;G 

fisf; nfhz;lJ.

 y Fbj;njhif - xU Fwpj;j ,lj;jpy; thOk; jk;Ks; ,dq;fyg;gjd; 

%yk; tskhd vr;rq;fisj; Njhw;Wtpf;Fk; xNu ,dj;ijr; rhu;e;j 

jdpad;fspd; $l;lk;.

 y rhfpak; - xU Fwpj;j gFjpapy; jk;Ks; ,iltpid Gupe;jthW 

capu;thOk; ntt;NtW ,df;Fbj;njhiffspd; Nru;khdkhFk;.

 y #oy;njhFjp - rhfpaq;fsJk; mtw;Wld; ,iltpid GupAk; capu;f; 

fhuzpfsJk; Nru;khdkhFk;.

 y capu;f;Nfhsk; - capupfs; Gtpapy; thOk; gFjpfs; KOtijAk; 

mlf;fpaJ. 

jdpad;

Fbj;njhif

rhfpak;

#oy;njhFjp

capu;f;Nfhsk;

cU 8.1 #ow;njhFjpnahd;wpd; xOq;fikg;G 
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Rw;whlypd; gpujhd capu; capupypf;; $Wfs;

capu; thOk; rfy mq;fpfisAk; mlf;fpa rpf;fyhd Rw;whly; gy $Wfis 

mlf;fpaJ. ,it gpujhdkhf ,uz;L gFjpfshfg; gpupf;fg;gLk;.

 y capupypf; $Wfs;  : capuw;w $Wfshtd ePu;> tsp> xsp> ntg;gk;> 

Nghrizfs;> #upaxsp> kz; Nghd;wdthFk;. capupypf; $Wfs; 

jiuf; Nfhsk; ePu;f; Nfhsk; vd;gtw;wpy; ,Ue;J ngwg;gLk;. capupypf; 

$Wfs; ,dq;fspDila vz;zpf;ifiaAk; guk;giyAk; fl;Lg;gLj; 

Jgit. 

 y capu;f;$Wfs;  : capu;$Wfs; jhtuq;fs;> tpyq;Ffs;> gw;wPupahf;fs;> 

gq;fRf;fs;> Gnuhup];uhf;fs;  vd;gdtw;iw mlf;fpaitahFk;.

#ow;njhFjpfspdJ fl;likg;Gf;fSk; njhopw;ghLfSk;

thoplq;fSk; #ow;jpjpfSk; njhlu;ghd vz;zf;fUf;fs; 

Row;njhFjpnahd;W vt;thW njhopw;gLfpd;wJ vd;gij tpsq;fpf; nfhs; 

tjw;F thoplq;fSk; #ow;jpjpfSk; njhlu;ghd vz;zf;fUf;fs; gw;wpg; 

ghu;f;f Ntz;Lk;.

#ow;jpjp

#ow;njhFjpnahd;wpy; mq;fpnahd;wpdJ tfpghfj;ijr; #ow;jpjp Fwpf;Fk;. 

xt;nthU mq;fpAk; mjd; #ow;njhFjpapy; Fwpj;j gq;fspg;ig ey;Fk;. 

,d;ndhU tifapy; #ow;jpjp vd;gJ mjd; tho;jfit Fwpg;gpLtJ. 

,J mq;fp rf;jp iag; ngWk; tpjk; mq;fp vt;thW czitg; ngw;Wf;  

nfhs;fpd;wJ #ow; njhFjpapy; rf;jp vt;thW flj;jg;gLfpd;wJ vd;gij 

ntspg;gLj;Jfpd;wJ. mq;fpnahd;wpd; #ow;jpjp Vida mq;fpfSld; mjd; 

,ilj;jhf;fq;fs; Nghrizf; $WfsJ #ow;rp ntg;gepiy kz;zpd; <ug;g 

jd; Nghd;wtw;Wf;fhd jhq;Fjpwd; vd;gdtw;iwf; Fwpf;Fk;. vdNt #oy; 

jpjp vd;gJ mq;fpnahd;wpd; mjd; tho;tpw;fhd Njitfis tpgupg;gjhFk;. 

Fwpg;gpl;l #oy;njhFjpapy; vd;d nra;fpd;wJ vd;gijf; Fwpg;gJ.

thoplq;fs;

,dq;fs; thOfpd;w ngsjPfg; gug;Gf;fis thoplq;fs; Fwpf;Fk;.  

thoplq;fis tpgupg;gjw;Fr; Rw;whly; fhuzpfs; gad;gLj;jg;gLk;. ehnshd;                                                                                                 

Wf;Fg; ngwg;gLfpd;w ruhrup xspr;rf;jpapd; msT> tUlhe;j ruhrup             

ntg;gepiy tPr;Rf;fs;> kiotPo;r;rp msTfs; Nghd;wit gad;gLj;-

jg;gLk;. ,itAk; Vida Rw;whly; capupypf; fhuzpfSk; mq;fpapdJ 

,ay;Gfis tho;jfit jPu;khdpg;git thoplnkhd;iw #ow;njhFjpAld;                       
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Nru;j;J Fog;gpf;nfhs;sy; MfhJ. thoplnkhd;W #ow;njhFjpapd; ,ay;ghd 

thOk; ,lj;ijf; Fwpg;gJ #ow;njhFjp vd;gJ thoplnkhd;wpYs;s capu;f; 

fhuzpfisAk; capupypf;; fhuzpfisAk; mlf;fpajhFk;.

Rw;whlypy; capu; capupypf;; fhuzpfSf;fpilapyhd ,ilj;jhf;fk;

 y #ow;njhFjp xd;wpy; gy;NtW tifapyhd ,ilj;jhf;fq;fs; eil 

ngWk;. mitahtd> 

 y capupfSf;Fk; capupypfSf;Fk; ,ilapYs;s ,ilj;jhf;fq;fs; 

cjhuzk; Nghl;b Cl;ly; njhlu;Gfs; xd;wpa tho;f;iff;Fupa 

njhlu;Gfs;.

 y ,it jdpad;fSf;Fk; ,dq;fSf;Fk; ,ilapyhdit.

 y capu;f; $WfSf;Fk; capupypf; $WfSf;Fk; ,ilapyhd ,ilj; 

jhf;fq;fs; cjhuzk; kz;zpypUe;J jhtuq;fspdhy; ePu; mfj;JwpQ; 

rg;gLk;. 

 y capupf; $WfSf;Fk; capupypf; $WfSf;Fk; ,ilapyhd ,ilj; 

jhf;fq;fs;.

 y kz;zpy; eilngWk; ,urhadj; jhf;fq;fs;.

#ow;njhFjp xd;wpy; epyTfpd;w Cl;ly; njhlu;Gfs; xU mq;fpapypUe;J 

,d;ndhU mq;fpf;Fr; rf;jp flj;jg;gLk; tpjj;ij czTr; rq;fpypfshfTk; 

czT tiyfshfTk; gpujpgypg;git. 

#ow;njhFjpnahd;wpy; rf;jpapd; gha;r;ry;

Gtpf;fhd gpujhd rf;jp toq;fp #upadhFk;. #upadhy; toq;fg;gLk; rf;jp 

iag;  gad;gLj;jpg; gr;irj; jhtuq;fs;> czitj; jahupj;J ,ioaq;f 

spy; Nrkpf;Fk;. rfy mq;fpfSf;Fkhd rf;jpapd; %yk;> mtw;wpd; cztpy;  

Nrkpf;fg;gl;Ls;s ,urhadr; rf;jpahFk;.  mq;fp xd;W ngw;Wf;nfhz;l rf;jp 

ahdJ ,Wjpapy; fjpu;g;Gr; rf;jpahf ,of;fg;gLk;. 

Nghriz kl;lq;fs;

#ow;njhFjp xd;wpy; Kjyhd cw;gj;jpahsu;fSk; EfupfSk; gy;NtW 

$l;lq;fshf xOq;FgLj;jg;gl;bUf;Fk;. xt;nthU kl;lKk; Nghriz 

kl;lq;fshFk;. #ow;njhFjpnahd;wpy; Kjyhd cw;gj;jpahsu;fs; Kj 

yhd Nghriz kl;lj;jpYk; jhtu Nghrizahsu; ,uz;lhtJ Nghriz 

kl;lj;ijAk; Kjyhd CDz;zpfs; %d;whtJ Nghriz kl;lj;ijAk; 

cau; CDz;zpfs; Vida Nghriz kl;lq;fisAk; Fwpg;git.
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czTr; rq;fpyp

#ow;njhFjpnahd;wpy; Kjyhd cw;gj;jpahsu;fspy; Muk;gpj;J Vida 

kl;lq;fSf;Fr; rf;jp> Nghrizg; nghUs;fs; Nghd;wit toq;fg;gLk; 

njhlu;r;rpiaf; Fwpg;gjhFk;. czTr; rq;fpypnahd;wpd; mbapypUe;J Nky;  

Nehf;fp ,tw;iw ehk; milahsg;gLj;jyhk;. 

Kjyhd cw;gj;jpahsu;fs;

czTr; rq;fpypnahd;wpd; mbapy; Kjyhd cw;gj;jpahsu; fhzg;gLtu;.  

Kjyhd  cw;gj;jpahsu;fs; jw;Nghrizahsu;fs;. raNdhgf;wPupahf;fs;> 

my;fhf;fs;;> jhtuq;fs; Nghd;w xspj;njhFg;G mq;fpfs; ,it xspr;  

rf;jpia ,urhad rf;jpahf khw;Wgit my;yJ ,d;ndhU tifapy; Nrjd 

gjhu;j;jq;fshf khw;Wgit.

Kjyhd cw;gj;jp Fwpf;fg;gl;l gug;gstpy; jw;Nghrizahsu;fshy; 

cUthf;fg;gLk; Nrjdg;nghUspd; msT. Kjyhd cw;gj;jpah 

su;fis  czthff;  nfhs;Sk; mq;fpfs; Kjyhd EfupfshFk;. 

Kjyhd Efupfs; nghJthfj; jhtug; Nghrizahsu;fs;. jhtu 

cz;zpfs;. ,it my;fhf;fisNah gf;wPupahf;fisNah czthff; 

nfhs;gitahfTk; ,Uf;fyhk;. 
 

Kjyhd Efupfis czthff; nfhs;Sk; mq;fpfs; Jizahd Efupfsh 

Fk;. Jizahd Efupfs; nghJthf CDz;zpfs;. ,iwr;rp cz;zpfs;. 

Jiz Efupfis czthff; nfhs;Sk; mq;fpfs; Gil EfupfshFk; ,it 

CDz;zpfis czthff; nfhs;Sk; CDz;zpfshFk;. ngupa kPdpdq;f 

Sk; ty;Y}W tiffSk; ,j;jifad.

Nrhsk; vyp

ful; Kay; eup rpq;fk;

Gy; ntl;Lf; 

fpsp

Njiu kiyg; 

ghk;G

ty;Y}W

Me;ij

cU 8.2 jiur; #ow; njhFjp xd;wpy; czTr; rq;fpyp
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czT tiy

xU ,aw;ifr; #ow; njhFjpapy; czTr; rq;fpypfs; jdpj;jdpahd itahf 

fhzg;gl khl;lhJ. czTr; rq;fpypfs; xd;Wld; xd;W ,izf;fg;gl;L 

czT tiyfs; cUthf;fg;gLk;. #ow;njhFjpnahd;wpy; xd;Wld; xd;W 

,izf;fg;gl;l Cl;lw; njhFjp czT tiyahFk;. (Campbell, 10th edition 
2015) 

ghk;G

vyp

Gy;

Njiu

ntl;Lf;fpsp

Kay;

eup

Me;ij

khd; 

Kjiy

cU 8.3 jiur;#ow; njhFjpnahd;wpy; czT tiyf;fhd cjhuzk;  

czTr; rq;fpyp topNa rf;jp ,og;G

czTr; rq;fpyp topapyhd rf;jp ,og;G vg;nghOJk; xU jpirf;F cupa 

jhFk;. czTr; rq;fpypapy;; vg;nghOJk; xt;nthU Nghriz kl;lj; 

jpYk; Rthrj;jpd; %yKk; ntg;gkhfTk; fzprkhd msT rf;jp Vwhj;jho         

90 % ,of;fg;gLk;. ,jd; Ngwhf xt;nthU Nghrizf; $WfSk; rf;jpapd;    

msTk;  10 tPjkhff; Fiwe;J nry;Yk;. ,d;ndhU tifapy; Kd;Gs;s 

kl;lj;jpypUe;J 10 tPjkhdit ngwg;gLtjhFk;. ,J czTr;rq;fpypapy; 

Nghriz  kl;lq;fspd; vz;zpf;if 4 my;yJ 5 Mf miktjw;fhd 

fhuzk;  MFk;. kpfTk; tpidj;jpwdhd #oYf;Fupa czTr; rq;fpyp 

FWfpajhFk;.  czTr;rq;fpyp  ePz;ljhff;  fhzg;gLk;NghJ cau;kl;lq; 

fSf;F Fiwe;jsT rf;jp fpilf;fr; nra;Ak;. Vnddpy; rf;jpapdJ  

fpilf;Fk; jfT Fiwe;J czTr; rq;fpypapy; Fiwe;J nry;fpd;wik 

ahdJ czTf; $k;gfj;ij Mf;Ftjw;Ff; fhuzkhFk;. FWfpa czTr; 

rq;fpypfs; ePz;l czTr; rq;fpypfspYk; ghu;f;f cau;e;j Nghriz kl;lq; 

fspy; $basT rf;jpiaf; nfhz;lit. 
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#oypaw; $k;gfq;fs;

#ow;njhFjpnahd;wpy; Nghrizf; fl;likg;G #ow; $k;gfq;fisg;  

gpujpgypf;Fk;. #ow; $k;gfk; xd;wpd; cau;kl;lk; jho;kl;lq;fspYk; ghu;f;f 

Fiwe;jsT vz;zpf;ifapyhd mq;fpfisAk; gUkd; $ba mq;fpfis 

Ak; nfhz;bUf;Fk;. 

Charles Elton  ,dhy; #ow; $k;gfk; njhlu;ghd vz;zf;fU fl;bnaOg;gg; 

gl;lJ. ,it vy;nlhdpadpd; $k;gfq;fs; vdg;gLk;. ,it mq;fpf  

spdJ vz;zpf;if> capu;j;jpzpT> cw;gj;jpj;jpwd; vd;gdtw;wpdJ  

xt;nthU Nghriz kl;lj;jpYkhd tiuG uPjpahd gpujpgypg;Gf;fshFk;. 

xt;nthU #oypay; $k;gfKk; mbapy; Kjyhd cw;gj;jpahsupy; Muk;gp 

f;Fk;. jhtuq;fis cz;Zk; jhtu Nghrzpfs;> jhtu Nghrzpfis 

cz;Zk; CDz;zpfs; vd;wthW ntt;NtW Nghriz kl;lq;fspYk; 

njhlu;e;J nry;Yk;. czTr;rq;fpypapd; cau;kl;lk; Mff; $Ljyhd cau-

j;jpypUf;Fk;. 3 tifahd #oypaw; $k;gfq;fs; cs;sd. 

 y rf;jpf; $k;gfk;

 y vz; $k;gfk;

 y capu;j;jpzpTf; $k;gfk;

rf;jpf; $k;gfk;

ntt;NtW Nghriz kl;lq;fspYkhd rf;jpapd; msitg; gpujp  

gypg;gJ. #ow; njhFjpapd; gUk;gbahd jd;ikiar; rf;jpf; $k;gfk;   

ntspg;gLj;Jk;. rf;jpapdJ gha;r;rypd;NghJ xt;nthU Nghriz kl;lj;jpYk; 

fzprkhd msT rf;jp ,of;fg;gLtjdhy; rf;jpf; $k;gfk; vg;nghOJk;  

epkpu;e;jjhff; fhzg;gLk;. xt;nthU Nghriz kl;lj;jpYk; rf;jp ,of;fg 

gLk;. rf;jpf; $k;gfk; jho; Nghriz kl;lj;jpy; cau;e;jstpYk;; cau; 

Nghriz kl;lj;jpy; Fiwe;jstpYk; rf;jpia nfhz;lJ. 

xt;nthU Nghriz kl;lj;jpYk; Rthrj;jpd; %yk; ntg;g tbtpy; rf;jp 

,of;fg;gLk;. 
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Kjyhd Efupfs;

Jizahd Efupfs;

Gilahd 

Efupfs; 

Kjyhd cw;gj;jpahsu;

rf;jpg; gha;r;ry; tPjk; 

Fiwe;J nry;fpd;wJ.

rf;jpf; $k;gfk;

vz; $k;gfq;fs;

mLj;Jj; njhlUk; Nghriz kl;lq;fspy; Kjyhd cw;gj;jpahsu;> jhtu 

Nghrizahsu;fs; CDz;zpfs;; vd;gdtw;wpDila vz;zpf;iffisf; 

Fwpj;J tiuAk; $k;gfkhFk;. fPopUe;J Nky;Gwkhd Nghriz kl;lq;fis 

milAk; nghOJ vz;zpf;if Fiwe;J nry;Yk;.  vz; $k;gfq;fs; #ow; 

njhFjpfs; ,ilNa NtWgLgitahFk;. 3 tifahd vz; $k;gfq;fs; 

fhzg;gLfpd;wd. 

 y epkpu;e;j vz; $k;gfk;

cjhuzk; : 

cw;gj;jpahsu;fs;  jhtu Nghrizahsu;fs;  CDz;zpfs;

 y jiy fPohd vz; $k;gfq;fs;

cjhuzk; : tpUe;J toq;fp  xl;Lz;zpfs; 

,e;j tifahd $k;gfq;fs; ePu;rhu; #ow;njhFjpfspy; fhzg;gLgit. 

,r;#ow; njhFjpfs; rpwpa jw;Nghrizahsu;fisAk; Fiwe;jsT vz; 

zpf;ifapyhd jhtuNghrzpfisAk; Fiwe;jsT vz;zpf;ifapyhd 

CDz;zpfisAk; nfhz;lit. vdNt $k;gfq;fs; Neuhditahff; 

fhzg;gLk;. 



88 PB

Kjyhd Efupfs;

Jizahd Efupfs;

Gilahd 

Efupfs; 

Kjyhd cw;gj;jpahsu;

rf;jpg; gha;r;ry; tPjk; 

Fiwe;J nry;fpd;wJ.

rf;jpf; $k;gfk;

capu;j;jpzpTf; $k;gfq;fs;

capu;j;jpzpTf; $k;gfq;fs; ngupJk; mbg;gilahdit. $k;gfq;fs; cau; 

Nghriz kl;lq;fis milAk; nghOJ capu;j;jpzptpd; msT gbg;gbahf 

Fiwe;J nry;Yk;. capu;j; jpzpTfs; ngUksT ePiuf; nfhz;bUg;gjdhy; 

cyu;jpzpthdJ mq;fpapdJ Nrjdg;gjhu;j;jj;jpy; fpilf;ff;$ba rf;jpapd; 

msitg; gpujpgypf;Fk;.

2 tifahd capu;j;jpzpTf; $k;gfq;fs; fhzg;gLfpd;wd. 

 y Neuhd capu;j;jpzpTf; $k;gfk;; - EfupfspdJ capu;j;jpzpT Fiwth-

fTk; Njwpa Kjyhd cw;gj;jpahsu;fspdJ capu;j;jpzpT cau;thd-

jhfTk; fhzg;gLk; nghOJ ,J rhj;jpakhdjhFk;. 

cjhuzk; : fhl;Lr; #oy;njhFjp

 y jiyfPohd capu;j;jpzpTf; $k;gfk; - 

cjhuzk; : rpy ePu; rhu;e;j #ow; njhFjpfspy;; ngupa jhtug;gpshe; 

jd;fs; Kjyhd Efupfspdhy; czthff; nfhs;sg;gLk;. 
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Gilahd Efupfs;  

Jizahd Efupfs; 

Kjyhd Efupfs;

cU 8.4 cau;j;jpzpTf; $k;gfq;fs;

Kjyhd cw;gj;jpahsu;

#ow;njhFjpnahd;wpy; gjhu;j;jq;fspd; Row;rp 

#ow;njhFjpfspy; capu;thOk; mq;fpfSf;Ff; fpilf;ff;$ba gjhu;j;jq;fs; 

kl;Lg;gLj;jg;gl;litahFk;. ,jdhy; ,g;gjhu;j;jq;fs; rf;fug;gLj;jg;gl 

Ntz;Lk;. #oy;njhFjpfSs; fhzg;gLk; gjhu;j;jq;fisj; jhtuq;fs;> 

tpyq;Ffs;> Ez;zq;fpfs; gad;gLj;Jk; nghOJ mit Fiwtile;J 

nry;Yk;. vdNt mq;fpfs; ,wf;Fk; nghOJ gpupifahf;fp mq;fpfsp 

dhy;  mit gpupe;jopifAwr; nra;ag;gl Ntz;Lk;.  ,jdhy; gjhu;j;jq;fs;  

mq;fpfSf;F mtw;wpd; clypDs; mfj;JwpQ;rg;gLk; tifapy; fpilf;fg; 

ngWk;.  mfj;JwpQ;rg;gLk; gjhu;j;jq;fs; mfj;JwpQ;rg;gl;Lj; jd;kakhf;fg; 

gLk;. Nkyjpfkhdit fopTg; gjhu;j;jq;fshfr; #oypw;F tpLtpf;fg;gLk;. 

capupdf; $l;lq;fs;

capupdf; $l;lq;fshtd Fwpj;j Rw;whlypw;F ,irthf;fkile;j Ml;rpahd 

jhtu tu;f;fj;jhy; rpwg;gpf;fg;gLk; gue;Jgl;l Gtpapay; gug;gpyhd gFjpfsh 

Fk;. Fwpj;j gFjpapy; fhyepiyf; fhuzpfSk; Gtpapaw; fhuzpfSk; jhtu 

tu;f;f tifiaj; jPu;khdpg;git. xt;nthU capupdf; $l;lq;fSk; gy 

#ow; njhFjpfisf; nfhz;lit. ,tw;wpdJ rhfpaq;fs; cyf capupd 

$l;lj;jpyhd kz; epiyikfs; ,iltpsf;ftpay; fhyepiyf; fhuzpfs; 

vd;gdtw;Wf;F ,irthf;fk; mile;jit. gpujhd jiurhu; cyf capupdf; 

$l;lq;fs; mad kz;ly fhLfs;> rtd;dhf;fs;> ghiytdq;fs;> gul;ilf; 

fhLfs;> ,ilntg;gtyag; Gy;epyq;fs;> ,ilntg;gtya mfd;w ,iyf; 

fhLfs;> tl $k;Gspf;fhLfs;> je;jpuhf;fs; vd;gdthFk;. 
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cU 8.5 ntt;NtW tifahd cyf capupdf; $l;lq;fspdJk; guk;gy;

mad kz;ly fhL

rtd;dh

ghiytdk;

gul;ilf; fhL

cau; kiyfs;

JUtg; gdpg;ghiwfs;

,ilntg;g tiya Gy;epyk;

,ilntg;g tiya mfd;w ,ilf;fhL

$k;Gspf; fhL

je;jpuh

300 tlf;F

mad kz;lyk;

mad kz;lyk;

300 njw;F

1. mad kz;lyf; fhLfs; 

 g+kj;jpa Nuifiar; #oTk; mjw;F mzpj;jhd gFjpfspYkhf ,J 

gue;Js;sJ. ,jdhy; mad kz;ly kiof;fhLfSk;  mad kz;ly 

cyu; fhLfSk; ,j;jifa fhLfshFk;. 

 mad kz;ly kiof;fhLfspdJ ruhrup kiotPo;r;rp 2000 - 4000 mm 
tiuapyhFk;. mad kz;ly cyu; fhLfspy; tUlhe;j ruhrup kio 

tPo;r;rp 1500 - 2000 mm tiu cyu; fhLfspy;; 6 - 7 khjq;fs; tiuapyhd 

cyu; fhyepiy epyTk;. 

 kiof;fhLfspy; kiotPo;r;rp tUlk; KOtJk; njhlu;r;rpahff; fpilf; 

Fk;. mad kz;ly kiof;fhLfs; 25 - 29 °C tiuapyhd ruhrup                                       

ntg;g epiyiaf; nfhz;lit. mNjNtis madkz;ly cyu;fhL 

fspy; 33 °C  tiuapyhdjhd ntg;gepiy fhzg;gLk;. 

 mad kz;ly kiof;fhLfspy; ntspg;ghl;Lg;gil> tpjhdg;gil> cg 

tpjhdg;gil Mfpad njspthdit. njhlu;e;J G+z;Lfs; nrbfs;           

Nghd;wtw;iwf; nfhz;l fPo; tsupg;gil fhzg;gLk;.  jiug;gilah 

dJ G+z;Lj; jd;ikahd jhtuq;fs;> fhshd;fs; kw;Wk; jhtu kPjp 

fspdJ cyu;e;j gjhu;j;jq; fshyhd jbj;j giliaAk; nfhz;lJ. 

,jdhy; jhtu tu;f;fkhdJ gy epiyf;Fj;jhd gilfisf; nfhz;l 

jhff; fhzg;gLfpd;wJ.
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 mad kz;ly kiof; fhLfspy; vd;Wk; gRikahd jhtuq;fs; Ml;rpah 

dit.  cyu; fhLfspy; cyu; fhyq;fspy; ,iyAjpu;f;fpd;w jhtuq;fs; 

Ml;rpahdit. ,t;Tyf capupdf; $l;lj;jpy;  NkNyhl;bfs; nghJth 

dit. vt;thwhapDk; cyu; fhLfspy; ,it Fiwe;j mstpyhdit. 

Kl;fSldhd nrbfSk;  rhw;Wg;gpbg;ghd ,iyfSldhd jhtuq;f Sk;  

cyu; fhLfspy; ngUk; mstpyhdit. mad kz;ly fhLfs; jhtuq;fs-

Jk; tpyq;FfsJk; cau; gy;tifikiaj; jiurhu;e;j cyf capupdf; 

$l;lq;fSs; $Ljyhff; nfhz;lit. ,q;F gy KiyA+l;b ,dq;fs;> 

5 - 30 kpy;ypad; ,dq;fs; Mj;jpnuhg;nghl;Lf;fs; Nghd;wit fhzg;gL                                                                    

fpd;wd. ,tw;Ws; gy ,d;dKk; tpgupf;fg;glhjit. ,e;j cyf capupdf; 

$l;lj;jpy; fhzg;gLk;  tpyq;Ffs; Rw;whlypd; nghUl;lhd ,irthf; 

fq;fisf; nfhz;lit. 

 kiof;fhLfspy; fhzg;gLk; tpyq;Ffs; tUlk; KOtJk; njhopw; 

ghLfisf; nfhz;lit. rpwpa tpyq;FfspilNa  ngha;f;Nfhyk;                                                           

nfhs;fpd;wik nghJthdit. ngupa tpyq;Ffs; jkJ clypy; mil 

ahsq;fisf; nfhz;lit. cyu; fhyq;fspy; ,jpy; fhzg;gLk; 

gwitfs; Fbngau;git. tptrhaj;jpd; mgptpUj;jpAk; kdpj FbNaw; 

wq;fSk; ,e;j fhLfspdJ jfu;Tfl;F fhuzkhfp cs;sd. 

cU 8.6 mad kz;lyf; fhL

2. rtd;;dhf;fs;

 G+kj;jpa Nuif gFjpfspYk; mjw;F mzpj;jhd gFjpfspYk; ,it 

guk;gpAs;sd. ,e;j capupdf; $l;lj;jpdJ tUlhe;j ruhrup kio 

tPo;r;rp 300 - 500 mm  MFk;. 8 - 9 khj fhyq;fs; tiuapyhd ePbj;j 

cyu; fhyg;gFjp njspthdJ. ruhrup ntg;gepiy tPr;R 24 - 29 °C. 
vt;thwhapDk; g+kj;jpa Nuiff;F mzpj;jhd gFjpfspy; gUt fhyj; 
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jpw;Fupa NtWghLfs; epyTk;. rtd;dhf;fs; Mq;fhq;Nf kuq;fisf; 

nfhz;l Gy;ntspfshy; Md jiuj;Njhw;w mikg;ig cilait. 

cyu;e;j fhyg; gFjpfspy; ,yFthfj; jPg;gw;wpf; nfhs;Sk; jd;ik 

cilait.  ,jdhy; Gw;fs; tul;rp jhq;Fk; ,ay;Gilait. ,g;Gw;fs; 

jiuapd; fPo;g;Gwkhd tsu;r;rpfisAilait. Gw;fSf;fpilapyhd xU 

rpy G+z;Lfs; rpwpa ,iyfisf; nfhz;lit. G+z;Lfspw; fhzg;gLk; 

Kl;;fs; jhtu Nghrzpfspy; ,Ue;J ghJfhg;gspg;git.  rpwpa ,iyfs; 

Mtp capu;g;gpd; msitf; Fiwg;git.

         

cU 8.7 rtd;dh

 gUtfhy kiotPo;r;rp Gjpa Gy; 

tu;f;fq;fspd; Njhw;wj;jpy; gq;F nfhs; 

Sk;. ,jdhy; jhtu Nghrzpfspd; 

Efu;T fhuzkhf eilngw;w ,og;G <L 

nra;ag;gLk;. 

 fiwahd;fs; cl;gl g+r;rpfs; rpq;fq;fs; 

tupf;Fjpiufs;   Nghd;wit ,g;gFjpf 

spyhd gpujhd tpyq;fpdq;fshFk;. gy 

tpyq;Ffs; ePz;l J}uq;fspd; Clhd 

,lg;ngau;r;rpapd; nghUl;L ,irthf;fk;   

nfhz;lit. ePz;l ghu;itg; Gyq;fisf; nfhz;lit. ,g;gFjpf-

spy; kdpjdpd; tuyhw;wpd; Muk;g fhyq;fspy; ,Ue;Nj FbNaw;wq;fs;  

eilngw;W te;Js;sd. kdpju;fshy; fhy;eilfs; tsu;f;fg;gLt 

jdhYk; tpyq;Ffs; Ntl;ilahlg;gLtjdhYk; Kiya+l;bf; Fbj;                                                               

njhiffs; Fiwtile;J tUfpd;wd.  kdpjupdhy; %l;lg;gLk; jP 

fhuzkhfg; Gw;fshyhd jhtu tu;f;fk; Ngzg;gLfpd;wJ. vt;thwhap 

Dk; ,J ngupa kuq;fspd; tsu;r;rpf;F jilaha; cs;sJ. 

3. ghiytdq;fs; 

 ghiytdq;fs; ,ilntg;gtyaj;jpw;FupadTk; madkz;lytyaj;jpw; 

FupadTkhff; fhzg;gLtd. nghJthf 30° tlf;fhfTk; 30° njw;fhfTk; 
mfyf;NfhLfs; ,ilapyhditahfTk; fz;lq;fspdJ kj;jpa gFjpf 

spYkhditAkhff; fhzg;gLgit. cjhuzkhf Nfhgp ghiytdk; 

tlkj;jpa Mrpahtpw;FupaJ. ghiytdq;fsJ guk;gyhdJ tUlhe;jk; 

3000 mm kiotPo;r;rpapYk; ghu;f;ff; Fiwthd ePupdJ fpilf;Fk; jfT 

Fiwe;j ,lq;fSf;fhdJ. ntg;gepiyg; gUtfhyq;fSlDk; ehSf;                                                                    

Fupa Mtu;j;jdj;JlDk; NtWgLk;. ntg;gg;; ghiytdq;fspy;  

50 °C apYk; ghu;f;f mjpfupg;gJz;L. Fspu; ghiytdq;fspy; -30 °C 
apYk; FiwtJz;L. ghiytdq;fs; ngUksT jpwe;j jiufisf;  

nfhz;lit. jhtutu;f;fk; fhzg;gLkplj;J mit Ijhdit. njhiy     
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J}uq;fspw;fpilapyhdit. ghiy tdj;jhtuq;fs; ePupdJ gw;whf; 

Fiwf;Fk; cau; ntg;gepiyf;Fk; <L nfhLf;ff;$ba gy ,irthf; 

fq;fisf; nfhz;lit.

 y rhw;Wg;gpbg;ghd clyikg;igf; nfhz;lit  cjhuzk; fw;whis 

fSk; fs;sp tiffSk; 

 y gy jhtuq;fs; xspj;njhFg;gpd; nghUl;lhd C4 ghijiaf; nfhz; 

lit.

 y g+z;Lj; jhtuq;fs; Mokhd Ntu;fisf; nfhz;lit .

 y ePupog;igAk; ntg;gj;ijAk; jhq;Ftjw;fhd Mw;wy;fisf;                  

nfhz;lit. 

 y ,iyg; gug;gsT xLf;fg;gl;Ls;sJ.

 y Kl;fSk; $upaq;fSk; nfhz;lit.

 y ,iyfspy; er;Rg; gjhu;j;jq;fs; nfhz;lit.

 ghiytdq;fspy; ,uhf;fhy tpyq;fpdq;fs; ngUkstpyhdit. ,tw; 

wpy; ePu;f;fhg;G xU Jyf;fkhd ,ay;ghFk;. rpy mq;fpfs; fhNghit 

jNuw;Wf;fis ePu;g;gFg;gjd;%yk; fpilf;Fk; ePupy; kl;LNk jq;fpAs;sd.                        

ghiytdq;fspy; fhzg;gLk; tpyq;Ffs;> ghk;Gfs;> gy;ypfs;> tz;Lfs;> 

vWk;Gfs;> nfhLf;fd;;fs;> nfhwpAapu;fs;> gwitfs; Nghd;witahFk;;.

 ,g;gFjpfs; kdpj FbNaw;wj;jpd; nghUl;Lk; tptrha epyq;fis ngw;Wf; 

nfhs;tjw;fhfTk; khw;wpaikf;fg;gl;Ls;sikapdhy; ,t;tplq;fspyhd 

,aw;ifahd capu;g;gy;tifik Fiwtile;Js;sJ. Mokhd fpzW 

fSk; ePiuf; flj;Jtjw;fhd njhFjpfSk; tpUj;jpahf;fg;gl;likah-

dJ kdpjf; FbNaw;wq;fSk; tptrha epyq;fSk; tp];jupf;fg;gLtjw;;F 

fhuzkhapd.

cU 8.9 ghiytdk;
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4. gul;ilf;fhLfs;

 gul;ilf; fhLfs; g+kj;jpa Nuifiar; #o;e;j mfyhq;FfspilNa 

tlmnkupf;fh> rpyp> gpuhd;rpd; njd;gFjp> njd;Mgpupf;fh Nghd;w ,lq;fsp 

dhdit. fypNghzpahtpd; njd;gFjpapy; gul;ilf; fhLfs; ngUkstpy; 

tpUj;jpaile;Js;sd. gul;ilf;fhLfs; tUlhe;j ruhrup kiotPo;r;rpia 

300 - 500 mm fspilapy; ngWgit. kioAldhd Fspu;fhyq;fisAk; 

cyu;e;j ntapy; fhyq;fisAk; nfhz;lit. ruhrup ntg;gepiy 10 
- 12 °C fSf;fpilapyhdJ. Mdhy; 40 °C apYk; ghu;f;f mjpfkhfr;  

nry;yyhk;. 

 gul;ilf;fhLfs; tifkhjpupahd Fl;ilahd kuq;fisAk; nrbfis             

Ak; nfhz;lit.  Mq;fhq;Nf g+z;Lj; jd;ikahd jhtuq;fisAk; 

g+z;LfisAk; nfhz;lit. gul;ilf;fhLfspy;fhl;Lj; jP mt;tg; 

NghJ mbf;fb Vw;gLtJz;L. ,jdhy; ,g;gFjpfspyhd jhtuq;fs;                        

gpd;tUk; ,irthf;fq;fisf; nfhz;lit. jPtpukhd fhl;Lj;jP Vw;gl;l 

jd; gpd;dNu tpj;Jf;fs; Kisg;gitahFk;. jhtuq;fspd; Ntu;fs;             

jPapw;F vjpu;g;gpay;Gilait. 

 fhl;Lj; jPapidj; njhlu;e;J jhtuq;fs; kPs mUk;Gtjpy; Ntu;fspy; 

Nrkpf;fg;gl;l czTfs; cjTk;. jPapdhy; tpLtpf;fg;gLk; Nghrhf;Ff; 
$Wfs; jhtuq;fsJ Jspu;j;jYf;F cjTgit. ituj;jd;ikahd 

kuq;fspy; cs;s vd;Wk; gRikahd jbj;j ,iyfs; tul;rpahd     

NtisfspYk; capu;tho;tpw;F cjTgit.

 gul;ilf; fhLfSf;Nf cupj;jhd ngUk;ghyhd Kiya+l;bfs; NkAk; 

tpyq;FfshFk;. MLfSk;> khd;fSk; ,tw;Ws; mlq;Fgit. rpwpa 

Kiya+l;bfsJ gy;tifik gul;ilf; fhLfspy; mjpfstpyhdJ. 

mk;gpgpahf;fs;> gwitfs;> Cu;td> g+r;rpfs; Nghd;witAk; ngUkstp 

yhdit.

 ,g;gFjpfs; kdpj FbNaw;wq;fs;> efuhf;fq;fs;> tptrhar; nraw;     

ghLfs; Nghd;wit fhuzkhff; Fiwtile;Js;sd. gul;ilf;fhLfs; 

kdpj nraw;ghLfshy; ngUkstpy; Mgj;jpw;F ,yf;fhfpAs;sd. 

5. ,ilntg;gtyag; Gy;epyq;fs;

 ,it ghiytdq;fSf;Fk; fhLfSf;Fk; ,ilg;gl;l fhyepiyapay;G 

fisf; nfhz;l ,lq;fspyhdit.

 tlmnkupf;fhtpYs;sJ gpnuapup ,ilntg;gtyag; Gy;ntspfshFk;. 

INuhg;ghtpYk; MrpahtpYk; ,it ];nug;g]; Gy;ntspfshFk;. M[d;up-

dhtpy; ,it gk;g]; Gy;ntspfshFk;.
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 gUt fhyj;jpw;Fupa tul;rpAld; gbT tPo;r;rpAk; gUt fhyq;fspw; 

FupaJ. ,g;Gy;ntspfs; cau;e;j Fspu; fhyq;fisAk; <ukhdntg;gf; 

fhyq;fisAk; nfhz;lit. tUlhe;jr; ruhrup kiotPo;r;rp 300 - 1000 mm 
tiuapyhdJ. Fspu; fhyq;fspy; ruhrup ntg;gepiy -10 °C apYk; Fiw 

thff; fhzg;gLk;.ntg;gkhd fhyq;fspy; ,J 30 °C tiu nry;yyhk;.

 Gy;ypdq;fs; ,g;Gy;ntspfspyhd gpujhd jhtu ,dq;fshFk;. Ml;rpahd 

jhtu tu;f;fj;jpd; cauj;jpd; mbg;gilapy; gpnuapup Gy;epykhdJ 3 
gFjpfshfg; gpupf;fg;gLk;. Fl;ilahd Gw;fs;> fyg;Gg; Gw;fs;> caukhd 

Gw;fs; vd ,it %d;W tifahFk;. Gw;fspd; caukhdJ rpy cm  
fspypUe;J 2 m tiu NtWgLtjhf ,Uf;fyhk;. tul;rpAk; jPapdhy;    

ghjpf;fg;gLfpd;wikAk; ,g;Gy;ntspfspy; mbf;fb vjpu;nfhs;sg;gL 

git. ,q;F tsUk; jhtuq;fs; neUg;gpw;fhd ,irthf;f ,ay;Gf 

isAilait.

          

cU 8.9 ,ilntg;gtya Gy;epyk;

 Fjpiufs; kw;Wk; NkAk; Kiy 

a+l;b tpyq;Ffs; ,g;gFjpfspy; 

fhzg;gLk; nghJthd tpyq;Ffsh 

Fk;. tl mnkupf;fhtpy; gpnuapup 

eha;fs; ,j;jifait.

 gpnuapup Gy;ntspfspy; cs;s  

caukhd Gy;ypdq;fs; nfhz;l 

gFjpfs; jw;fhyg; gFjpapy; Mgj; 

jpw;F ,yf;fhfpa ,aw;ifr; #oy;njhFjpfshFk;. Vnddpy; Vwj;jho 

,it KOtJkhf gapu;Ntshz;ikapd; nghUl;Lk; tpyq;F Ntshz; 

ikapd; nghUl;Lk; khw;wpaikf;fg;gl;Ls;sd.

6. ,ilntg;gtya mfd;w ,iyf;fhLfs;

 tltiuf; Nfhsj;jpd; kj;jpa mfyhq;Fg; gFjpfspy; ,ilntg;gtya 

mfd;w ,iyf;fhLfs; gutpAs;sd. tUlhe;j ruhrupg; gbT tPo;r;rp 

apd; msT 700 - 2000 mm fspilapyhdjhFk;. ntg;gfhyj;jpy; kio 

tPo;r;rpahfTk; Fspu;fhyj;jpy; gdpg;gbTfshfTk; Fwpg;gpl;lsT gbT 

tPo;r;rp tUlk; KOtJkhff; fpilf;fr; nra;Ak;. Fspu;fhyq;fspy; ruhrup                                                                     

ntg;gepiy 0 °C tiuapyhdJ. ntg;gkhd fhyq;fspy; 35 °C tiu 

apyhdJ. ntg;gfhyq;fs; <uypg;ghditAk; #lhditAk; kuq;fsJ 

tsu;r;rpf;F cfe;j fhyg;gFjpfSkhFk;;.

 Ml;rpahd kuq;fs; ngUk;ghYk; ,iyAjpu;g;git. ,ilntg;gtya 

mfd;w ,iyf;fhLfspy; epiyf;Fj;jhd tyakhf;fy; njspthdJ. 
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,it %batpjhdg;gil> xd;W  my;yJ ,uz;L cgtpjhdg;gilfs;> 

nrbg;gil> g+z;Lg;gil vd;gdthFk;. kpff; Fiwe;jstpyhd jhtu 

Nknyhl;bfis mtjhdpf;fyhk;.

 ,t;Tyf capupdf; $l;lj;jpy; ngUkstpy; Kiya+l;bfis mtjh 

dpf;fyhk;. ,it Fspu;fhyq;fspy; cwq;F epiyapy; fhzg;gLgit. 

,f;fhyg;gFjpfspy;  gwit  ,dq;fs;  #lhd fhyepiy  epyTk; 

gFjpfis Nehf;fpf; Fbngau;git. tptrhak;> FbNaw;wr; nraw;ghLfs; 

kw;Wk; kuk;jwpj;jy;fs; fhuzkhf ,f;fhLfs; ghjpf;fg;gl;Ls;sd.

7. tl$k;Gspf; fhLfs;

 tl$k;Gspf; fhLfNs GtpkPjhd kpfg;ngupa cyf capupdf; $l;lkhFk;. 

Ml;bf; tl;lj;jpyhd Je;jpuhf;fspypUe;J mfd;w gl;bahf ,ittpah 

gpj;Jf; fhzg;gLfpd;wd. tUlhe;jr; ruhrup kiotPo;r;rp 300 - 700 mm  
tiuapyhdJ. gUtfhyj;Jf;Fupa tul;rp epiyikfSk; fhzg;gLk;. 

Fspu;fhyq;fspy; ntg;gepiy 50 °C tiuapyhdJ. ntg;gkhd fhyq;f 

spy; 20 °C tiuapyhdJ.

 tl$k;Gspf; fhLfspy; $k;Gspfs; Ml;rpahdit. Fir, Pine, Spruce         
Nghd;wit nghJthd ,dq;fshFk;.

          

cU 8.10 tl$k;Gspf; fhLfs;

 ngUk;ghyhd $k;Gspfs; $k;GU 

thd Njhw;wq; nfhz;lit. ,j;j 

ifa  Njhw;wq;  nfhz;l  kuq;fs; 

gdpg;gbTfs; Njq;Ftijj; jLg; 

git. ,jdhy; fpisfs; KwptJ 

jLf;fg;gLk;. CrpNghd;w ,iyfs; 

fhuzkhf cau;e;jstpyhd Mtp 

Aapu;g;Gj; jilg;gLfpd;wJ. 

 ,e;jf; fhLfspyhd g+z;LfsJk; 

nrbfsJk;  gy;tifikahdJ 

,il ntg;gtya mfd;w ,iyf;fhLfspdjpYk; FiwthdJ. fhuzk; 

Fiwthd gbT tPo;r;rpAk; #lhd ntg;gepiyAkhFk;. 

 irgPupag;Gypfs;> tlmnkupf;f khd;fs;> fgpyf; fubfs; Nghd;wit 

,g;gFjpfspy; fhzg;gLk; kpfTk; nghJthd Kiya+l;bfshFk;. rpy 

fhyg;gFjpfspy; Ml;rpahd jhtuq;fs; g+r;rpg;gPilg; ghjpg;Gf;fshy;           

nfhy;yg;gLtJz;L. ,e;j cyf capupdf; $l;lk; kdpjf; FbNaw;wq;f 

shy; ghjpf;fg;gltpy;iyahapDk; kuk;;jwpj;jy;fshy; ngupJk; mr;RWj; 

jYf;Fs;shfpAs;sJ.
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8. je;jpuhf;fs; 

 Ml;bf; tl;lj;jpd; ngUksT gug;gstpYk; je;jpuhf;fs; gue;Js;sd. 

,J nghJthfj; jiug;gug;gpy; 1 / 5 gFjpahFk;. kiyg;ghq;fhd gFjpf-

spy; caukhd ,lq;fspy; my;igd; je;jpuhf;fs; fhzg;gLfpd;wd. 

Ml;bf; je;jpuhf;fs; rkntspfspyhdit. je;jpuhf;fspd; ngUkstp 

yhd gFjpfSk; Fiwe;jstpyhd ePiug;gbT tPo;r;rpahfg; ngw;Wf;  

nfhs;git. vdpDk; ,g;gFjpfspyhd kz;eide;jjhf my;yJ <ukh-

djhff; fhzg;gLk;. Vnddpy; Fspuhd epiyikfspy; kpff;Fiwe;-

jsT MtpAapu;g;G eilngWtjdhyhFk;. ePupdJ Mokhd CLUtpf; 

nfhs;Skpay;G kz;zpy; ePu; ciwtjdhy; jLf;fg;gLfpd;wJ. 

 Ml;bf; je;jpuhf;fs; tUlhe;jk; ruhrupahf 200 - 600 mm tiuapyhd gbT 

tPo;r;rpiag; ngWgit. my;igd; je;jpuhf;fs; vdg;gLk; rkntspj;je;jp 

uhf;fs; 1000 mm ,Yk; mjpfkhd gbT tPo;r;rpiag; ngWgit.

 Fspu; fhyq;fspy; ntg;gepiy - 30 °C ,Yk; Fiwthdjhfr; nry;t 

Jz;L. ntg;gkhd fhyq;fspy; ntg;gepiy 10 °C ,Yk; Fiwthdjhff; 

fhzg;gLk;. jhtuq;fspy; ngUk;ghyhdit g+z;Lj; jd;ikahdit. 

,it Gw;fs;> Nfhiufs;> g+z;Lfs;> ghrpfs;> ,iyf;fd;fs;> kuq;fs;             

Nghd;witahFk;. epue;jukhf ciwepiyapyhd gilnahd;iw kz; 

zpy; mtjhdpf;fyhk;. ,g;gil jhtu Ntu;fsJ tsu;r;rpia kl;Lg;gLj; 

JtJ.

 ngupa Nka;fpd;w tpyq;Ffshtd fupNghf;fSk;> fiykhd;fSk; Fb 

ngau;git. Musk, Oxen Nghd;wit epue;jukhfj; jq;fp tho;git. CDz; 

zpfshd Xeha;fs;> eupfs;> fubfs; Nghd;witAk; Fbngau; gwitf 

Sk; ,q;F mtjhdpf;fg;gl$bait. ,it ntg;gkhd Ntisfspy; 

$L fl;Ltjw;fhf ,t;tplq;fis ehLfpd;wit. 

 ,e;j capupdf;$l;lk; FbNaw;wj;jpd; nghUl;Lg; gad;gLj;jg;gl;lsT 

Fiwe;jstpyhdNjahFk;. vdpDk; vz;nza;fisAk; fdpg;nghUl;f 

isAk; ngw;Wf; nfhs;tjw;fhfg; ngUkstpy; gad;gLj;jg;gl;Ls;sd.

cU 8.11 je;jpuhf;fs;  
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,yq;ifapd; gpujhd #oy;njhFjpfs;

,yq;ifahdJ madkz;ly tyaj;jpy; g+kj;jpa Nuiff;F tlf;fhff; 

fhzg;gLtJ. ,jdhy; cau;e;jsT kiotPo;r;rp ngwg;gLfpd;wJ. cau;e; 

jsT ntg;gepiy  epyTfpd;wJ. ,J ngUkstpy; jiuf;FupaJk; ePUf; 

FupaJkhd gue;jstpyhd #oy;njhFjpfs; tpUj;jpailtjw;Ff; fhuzkh 

dJ. Nkw;gb #oy;njhFjpfs; NknyOe;jthupahfg; gpd;tUk; $l;lq;fshf 

tifg;gLj;jg;gLgit.

1.  jiurhu;e;j #oy;njhFjpfs;

1. fhLfs; : jho;epykiof;fhLfs;> cyu;gUtf;fhw;Wf;fhLfs;> kiy 

rhu;e;j fhLfs;> Kl;Gju;f; fhLfs; 

2. Gw;wiufs; : rtd;dhf;fs;> gj;jidfs;

2.  cs;ehl;Lf;Fupa <uepyr; #oy;njhFjpfs; : MWfSk; mUtpfSk;> ePu;j; 

Njf;fq;fs;> Nrw;Wepyq;fSk; rfjpfSk;> tpy;Yfs;;

3.  fiuNahu #oy;njhFjpfs; : fly;ePNuupfSk; nghq;FKfq;fSk;> 

fz;ly;fs;> KUifj; njhlu;fs;> flw;fiufs;> kzw; njhlu;fs; / 
NkLfs; flw;Gy;gLiffs;> ctu; Nrw;W epyq;fs;

gpujhd jhtu tu;f;fq;fspd; guk;gy; gpujhdkhf kiotPo;r;rp ntg;gepiy  

,ltpsf;ftpay;  kz;zpiyikfs;  vd;gdtw;wpd; ghy; jq;fpAs;sJ. 

,yq;ifapd; gpujhd #oy;njhFjpfsJ gue;jstpyhdghFghL tUkhW.

ml;ltiz 01 ,yq;ifapd; #oy; njhFjpfsJ ghFghL

fhyepiy 

tyak;

ngWkhdq;fs; fhLfs; Gy;ntspfs; Vida #ow; 

njhFjpfs;

T : ntg;gepiy (°C)
R : kiotPo;r;rp mm
Alt : Fj;Jauk; m

tuz;l 

tyak;

T : 32 - 36 
R : < 1000
Alt : <  300

madkz;ly 

Kl;Gju;f; 

fhLfs;

tuz;l ctu; 

Nrw;W 

epyq;fs;> 

fz;ly;;fs;

cyu; 

tyak;

T : 28 - 32 
R : 1000 - 1500
Alt : < 500 

mad kz;ly

cyu;fyg;G

vd;Wk; 

gRikahd 

fhLfs;

jkz

jyth

rtd;dh

flw;fiufs;

kzy;NkLfs;>

flw;fiufs;



99 PB

,il 

tyak;

T : 24 - 28 
R : 1250 - 2000
Alt : 500 - 1500

mad kz;ly

<utya

vd;Wk; 

gRikahd 

fhLfs;

rtd;dh-

cyu;g;

gj;jhid 

Gy;ntspfs;

ePu;j;Njf;fq;fs;>

MWfs;> 

mUtpfs;>

MWrhu;e;j 

fhLfs;

<utyak; T : 16 - 28 
R : > 2000
Alt : 300 - 1000

Alt : 900 - 1500

Alt : > 500

mad kz;ly

jho;epy <u

vd;Wk; 

gRikahd 

madkz;ly  

kiyrhu;e;j 

fhLfs; 

madkz;ly  

kiyf;

fhLfs; 

jyth

cyu;g;

gj;jid 

<ug;gj;jid

<uepyq;fs;>     

Nrw;Wepyq;fs;> 

tpy;Yfs;

madkz;ly <ujho;epykiof;fhLfs;

madkz;ly <ujho;epykiof;fhLfs; 900 m ,Yk; cauk; Fiwe;j ,lq;f 

spyhdit. ,yq;ifapd; njw;Nkw;Fg; gFjpapyhdit. ruhrup tUlhe;j 

ntg;gepiy 28 °C apidr;#o;e;jJ. tUlhe;j ruhrup kiotPo;r;rp 2000 - 5000 
mm fspilapyhdJ. ntt;NtW ,lq;fspy; ,J NtWgLtJ. cyu; fhyg; 

gFjpfs; fhzg;glkhl;lhJ. <ug;gjdpdsT ngupJk; cau;e;jstpyhdJ.

,f;fhLfs; caukhd tpjhdg;gil> cgtpjhdg;gil> Ijhd nrbg;gil 

vd;gtw;why; rpwg;gpf;fg;gLgit. nrbg;gil tpjhdg;gilapid mikf;Fk; 

kuq;fsJ ,sk; gUtq;fshyhdJ. rpyNtisfspy; tpjhdg;gilapd;            

kPjhd ntspg;ghl;Lg;gil xd;iwAk; mtjhdpf;fyhk;.

jhtutu;f;fk; itukhd kukaNtwpfshy; epuk;gpaJ. ,it tpjhdg;gil 

tiu nry;git. ,iyf;fd;fs; ghrpfs; <uYUj;jhtuq;fs; gd;dq;fs;   

Xl;fpl;Lf;fs; Nghd;wtw;wpyhd gy;ypdj;Jtkhd Nknyhl;bfshyhd Fbj; 

njhiffisf; nfhz;lJ. gpupe;jopAk; kuq;fspYk; kz;zpYk; gygq;fRfs; 

tho;git. jhtuq;fsJk; tpyq;FfsJk; gy;tifikfspy; xU Njrj;Jf;-

Fupait ngUkstpyhdit. rpq;fuh[h> fz;nzypa> ehf;fpahnjdpa                                                                       

Nghd;wit jho;epy kiof;fhLfSf;fhd rpy cjhuzq;fshFk;. ,f;fhLfs; 

Njapiyg;ngUe;Njhl;lq;fsJ tpupthf;fk;  kw;Wk; tptrhak; ifj;njhopy; 

eltbf;iffs; tjptplq;fis mikj;jy; Nghd;wtw;wpd; nghUl;Lk; ngUk                                                                 

stpy; gad;gLj;jg;gLs;sd. 
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<ukhd jho;epy kiof;fhLfspy; fhzg;gLk; rpy ku,dq;fs; tUkhW>

S : n`hw> T : vz;nza; (Dipterocarpus zeylanicus)

S : eh  T :  ehif kuk; (Mesua ferrea)

S : `y; T :  mk;gyj;jp / mk;gy tpUl;rk; (Vateria copallifera)

fUq;Fuq;F>  Njthq;F> GDFg; g+id Nghd;wit <utya jho;epy kiof; 

fhLfspyhd rpy tpyq;fpdq;fshFk;.

cU 8.12 madkz;ly <ujho;epykiof;fhLfs;

mad kz;ly kiyf;fhLfs;

,it ruhrup fly; kl;lj;jpypUe;J 1500 m ,Yk; caukhd ,lq;fspyh 

dit. ,t;tplq;fspyhd ruhrup ntg;gepiy 16 °C apYk; cau;thdjhFk; 

kiotPo;r;rp cyu;fhyq;fs; ,d;wp tUlk; KOtJk; 200 mm tiuapyhdJ. 

jho;epykiof;fhLfspidg; Nghy <ug;gjdpdsT cau;thdJ.

,f;fhLfs; 13 m  tiuapyhd caukhd kuq;fisf; nfhz;l tpjhdg;gil 

ahy; rpwg;gpf;fg;gLgit. mlu;j;jpahd Gju;fshyhd gilAk; fhzg;gLk;. 

kuq;fs; Fil tbthd tpjhdj;ijf; nfhz;lit. kuq;fsJ jz;Lfs; 

KWf;fg;gl;lit. ,iyfs; Njhy; Nghd;wit rpwpait. ,it kiyg;ghq; 

fhd gFjpapy; tPRk; Ntfkhd fhw;wpd; nghUl;lhd ,irthf;fq;fshFk;.
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S : Keena,  T : Gd;id (Callophyllum walkeri) 

S : Walkurudu, T : fhl;L fWth (Cinnamomum  ovalifolium)

S : Gal weralu, T : cUj;jpuhl;rk;  E : Wild olive (Elaeocarpus montanus)

kuq;fspd; jz;LfspYk; fpisfspYk; NkNyhl;bj;jhtuq;fs; cau;e;j              

nrwptpy; fhzg;gLk;. ,e;jf; fhLfspy; fhzg;gLk; rpy tpyq;Ffs; tUkhW>

T : %Q;#W> E : Srilankan highland shrew, T : ,yq;if kQ;rs; nrtpf;nfhz;ilf; 

FUtp> S : Srilanka Kahakan kondaya, rk;g+u;fs; Nghd;wit kiyrhu;e;j kiof; 

fhLfspy; thOk; rpy tpyq;FfshFk;.

kiyf;fhLfs; ef;fp]; kiyj;njhlu;fs;> gPJWjhyfhy> `f;fy Nghd;w 

kj;jpa kiyg;ghq;fhd gFjpfspy; fhzg;gLfpd;wd. kiyrhu;e;j fhLfs; 

Njapiyg; ngUe;Njhl;lr; nra;ifapd; nghUl;;Lg; ngUkstpy; mopf;fg; 

gl;Ls;sd.

cU 8.13 mad kz;ly kiyf;fhLfs;

mad kz;ly cyu; fyg;G vd;Wk; gRikahd fhLfs; / cyu; 

gUtf; fhw;Wf; fhLfs;

,e;jf;fhLfspy; ruhrup tUlhe;j ntg;gepiy 29 °C Yk; $Ljyhdjh-

Fk;. kiotPo;r;rp Vwj;jho 1000 mm - 1500 mm tiuapyhdjhFk;. ,jpy; 

ngUksTk; tlfPo; gUtg; ngau;r;rpf; fhw;wpd; %yk; fpilg;gjhFk;.  

itfhrp Kjy; Mtzp tiuapyhd fhyg;gFjp tul;rpahdjhff; fhzg;gLk;.  

,f;fhLfs; 300 m ,Yk; cauk; Fiwthd ,lq;fspy; fhzg;gLgit.  
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,f;fhLfspy; tpjhdg;gil IjhdJ. fPo;g;Gwkhf cgtpjhdg;gil ed;F 

tsu;r;rpaile;j nrbg;gil vd;gdtw;iwf; nfhz;ld. ,f;fhLfspy;  

,aw;ifahff; fhzg;gLk; rpy jhtu ,dq;fs; tUkhW.

S : Weera  T : tPiu (Drypetes sepiaraia) 

S : Palu,  T : ghiy (Manilkara hexandra) 

S : Kaluwara, T : fUq;fhyp (Diospyros ebenum)

tUlj;jpd; tul;rpahd fhyg;gFjpfspy; tpjhdg;giliar; Nru;e;j rpy 

kuq;fs; ,iyAjpu;g;git. MrpahtpNyNa cau;e;j ahidfspd;; Fbj; 

njhif ,f;fhLfspNtNa fhzg;gLfpd;wJ. rpWj;ijg; Gypfs;> fubfs;> 

khd;fs; Nghd;wit ,f;fhLfspy; fhzg;gLk; rpy KiyA+l;bfshFk;.

ahy Njrpag;g+q;fh> tpy;gj;J Njrpag+q;fh> t];fKt Njrpag+q;fh>  kJWXah 

Njrpag;g+q;fh> upbfy ngupJk; ghJfhf;fg;gl;l gug;G kw;Wk; gy ruzhyaq; 

fSk;> td xJf;FfSk; ,e;j tiff;Fupa fhLfshFk;.

Nridg;gapu;r;nra;if> tpwFfSf;fhf kuq;fis ntl;Ljy;> FbapUg;G 

fSf;fhfg; gad;gLj;Jjy;> mj;JkPwpa FbNaw;wq;fs;> Mf;fpukpg;Gf;fs;  

Nghd;wit fhuzkhf ,f;fhLfs; ghjpf;fg;gl;Ls;sd.

cU 8.14 mad kz;ly cyu; fyg;G vd;Wk; gRikahd fhLfs; / cyu; gUtf; 

fhw;Wf; fhLfs;
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mad kz;ly Kl;Gju;f;fhLfs;

Kl;Gju;f;fhLfisg; ngUkstpYk; Mq;fhq;Nf ngupa kuq;fisAk; nfhz;b 

Ug;gjdhy;  ,it fhLfs; vdg;gLtjpYk; ghu;f;f gw;iwfs; vdg;gLtJ 

nghUj;jkhdJ. gw;iwf; fhLfs;  jho;thd tuz;l tyaj;jpy; fhzg;gL 

git.

tUlhe;jr; ruhrup ntg;gepiy 31°C apidr; #o;e;jjhFk;;. kiotPo;r;rp 

1000 mm ,Yk; FiwthdJ. ePz;l tul;rpahd fhyg;gFjpfs; fhzg;gLk;        

gpd;tUk; jhtu ,dq;fs; ,f;fhLfspy; nghJthdit. 

S :  fpdpme;ju   T : tplj;jy; (Dichrostachys cineria)

S : uztu    T :  MtuR (Cassia auriculata)

S :  `{u];]   T :  gpuz;il (Cissus quadrangularis)

tuz;l epiyikfs; fhuzkhf tpyq;F ,dq;fs; ngUkstpy; fhzg;gl    

khl;lh. vt;thwhapDk; ,g;gFjpfspy; khd;fs; rpWj;ijfs; ahidfs;            

Nghd;wtw;iw mtjhdpf;fyhk;. ,j;jifa fhLfs; `k;ghe;Njhl;il> 

fhyp> kd;dhu;> Gj;jsk; Mfpa gFjpfspy; fhzg;gLfpd;wd. ngUkstpy;  

mgptpUj;jp eltbf;iffs; fhuzkhfg; ghjpf;fg;gl;Ls;sd.

cU 8.15 mad kz;ly Kl;Gju;f;fhLfs;

rtd;dhf;fs; 

rtd;dhf;fs; mlu;j;jpahd Gy;%LgiliaAk; Mq;fhq;Nf xUrpy kuq;fis 

Ak; nfhz;lit. cyu; tyaj;jpYk; ,iltyaj;jpYk; kiyr;rhuy;fspy; 
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,g;Gy;ntspfs;; nghJthdit. kiyr;rhuy;fspy; fhzg;gLk; nky;ypa 

kz;gil ngupa kuq;fspd; tsu;r;rpf;Fg; nghUj;jkw;wJ. Gw;fspd; tsu;r;rp 

kz;izg;gw;wp itj;jpUg;gjw;Fk; kz;zupg;igj; jLg;gjw;Fk; cjTk;.

Fwpj;jfhy ,ilntspfspy; cz;lhFk; jP ,g;Gy;ntspfspy; nghJthdJ. 

tuz;l fhyg;gFjpfspy; fha;e;j Gw;fs; ,yFthfj; jPg;gw;wpf; nfhs;td. 

,g;Gy; ntspfs; jPapw;F vjpu;g;Gila kuq;fisf; nfhz;lit. rtd;dh 

Gy;ntspfspy; fhzg;gLk; kpfTk; nghJthd ku ,dq;fshtd>

 y S : Aralu, T : fLf;fha;    (Terminalia chebula)

 y S :  Nelli, T : ney;yp  (Phyllanthus emblica)

 y S : Bulu, T : ml`d; nfhl;il   (Terminalia bellirica)  

 y S : Mana, T : thridg; Gy;   (Cymbopogon nardus) 

 y S : Iluk  T : ju;g;igg; Gy;  (Imperata cylindrica)

mg;Gj;jis> fk;nghy> `e;jhid> ntypkil Nghd;w kiycr;rpg; gFjp 

fspy; cyu; gj;jidg; Gy;ntspfs; nghJthdit.

gj;jdhf;fs; 

,yq;ifapy; ,uz;L tpjkhd gj;jidg; Gy;ntspfs; fhzg;gLfpd;wd. 

Fwpj;j gFjpfspyhd kz;zpd; jd;ikapd; mbg;gilapYk; kiotPo;r;rpf;      

Nfhyj;jpd; mbg;gilapYk; ,it <ug;gj;jidg; Gy;ntspfs;> cyu;            

gj;jidg; Gy;ntspfs; vdg; gpupf;fg;gLfpd;wd. 

1500 m Yk; caukhd ,lq;fspy; <ug;gj;jidg; Gy;ntspfs; fhzg;gL  

fpd;wd. ,t;tplq;fspyhd tUlhe;j ruhrup kiotPo;r;rp 2000 mm Yk; mjpf 

khdjhFk;. ntg;gepiy tPr;R 5°C - 18° C,ilapyhdjjhFk;. ,t;tplq;fspy; 

ciwgdp> gdpg;Gfhu;fs; vd;;gd nghJthdit. nghJthf ,t;tplq;fspy; 

cyu;fhyq;fs; fhzg;gLtjpy;iy. ,g;Gw;fs; 1 m Yk; $Ljyhd cau-

j;ij miltjpy;iy.  ,g;Gw;fs; mbapy;  fw;iwfisf; nfhz;l gw;iw 

fshf tsu;git (Tussock). Chrysopogon nodulibarbis,  Arundinella vil losa vd;gd  
nghJthdit. ,q;F fhzg;gLk; tpyq;Ffs; fhl;Lg;gd;wpfs;> ngupa 

rk;g+u;khd;fs; Nghd;witAk; rpwpjstpy; rpWj;ijfSkhFk;. gue;jstpyhd 

<ug;gj;jidfs; N`hl;ld; rkntspapy; kl;Lk; fhzg;gLfpd;wd. 

500 m f;Fk; 1600 m f;Fk; ,ilapyhd Fj;Jauj;jpy; cyu;gj;jidg; 

Gy;ntspfs; fhzg;gLfpd;wd. ,g;gFjpfs; 1400 mm njhlf;fk; 2000 mm  tiu 

apyhd tUlhe;jr; ruhrup kiotPo;r;rpiag; ngWgit. njspthd cyu; 

fhyj;ijf; nfhz;lit. ntg;gepiy 18°C - 24° C ,ilapy; NtWgLk;. jhtu 

tu;f;fk; 1-2m tiu tsUk; Gw;fshyhdJ. T: thridg; Gy;> S: gq;fpupkhdh 
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(Cymbopogon nardus), S: Pini bara tana Themeda / Themeda tremula vd;gd gpujhd 
Gy; ,dq;fshFk;.

cyu;gj;jidg; Gy;ntspfs; `e;jhid kiyr;rpfug; gFjpfs;> fk;nghy> 

ntypkil> mg;Gj;jis gFjpfspy; fhzg;gLgit.

cU 8.16 :  cyu; gj;jid cU 8.17 :  <ug; gj;jid
 

<uepyq;fs; 

jhtuq;fSk; tpyq;FfSk; fhzg;gLfpd;w epue;jukhd my;yJ jw;fhypf 

khd ePu; Njq;fp epw;fpd;w thoplq;fs;  <uepyq;fs; MFk;. uk;rhu; rkthaj; 

jpd;gb <uepyq;fs;  Nrw;Wg; ghq;fhd my;yJ rJg;ghd my;yJ Kw;whepyf;-

fupAldhd my;yJ ePu; nfhz;l ,aw;ifahd my;yJ nraw;ifahd epue;-

jukhd my;yJ jw;fhypfkhd my;yJ epiyahd my;yJ XLfpd;w ed;dPu; 

my;yJ ctu; ePu; nfhz;l fliyAk; mlf;fpajhd 6 kPw;wu;fSf;F Nkw;glhj 

jho; tw;Wg;ngUf;Fg;; gpuNjrq;fs; Nghd;wit <uepyq;fs; MFk;. ,yq;if 

<uepyq;fs; uk;rhu; tiutpyf;fzj;jpw;fpzq;f %d;W gpujhd gpupTfshfg;  

gpupf;fg;glyhk;.  

 y cs;ehl;Lf;Fupa ed;dPu; <uepyq;fs; cjhuzk; (MWfs;> mUtpfs;>  

Nrw;W epyq;fs;> rfjpf; fhLfs; / rJg;G epyf; fhLfs;) 
 y fiuNahu <uepyq;fs; (nghq;F Kfq;fs;> fopKfq;fs;> fz;ly; epyq; 

fs;> flw;Gw;gLf;iffs;> ctu; Nrw;W epyq;fs;> KUifj; njhlu;fs;) 

 y kdpjdhy; cUthf;fg;gl;l <uepyq;fs; (ePu;j; Njf;fq;fs;> ePu; epiyfs;> 

tay; epyq;fs; kw;Wk; cg;gsq;fs;)
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MWfs; 

,yq;if gue;Jgl;l MWfshyhd tiyaikg;igf; nfhz;lJ. 103 Mw;Wg; 

gLf;iffspy; ,Ue;J njspthd MWfs; Njhd;Wfpd;wd. Mw;Wg;gLf;iffs;> 

<uepyq;fspy; ,Ue;J gy;yhz;Lf;FupadTk; gUtfhyq;fSf;F cupadT 

khd MWfs; cUthfpd;wd. 

XLk; MWfspy; jhtu tu;f;fq;fs; mupjhditahFk;. 

cU 8.18 mUtpfs;

Nrw;Wepyq;fSk; rfjpfSk; rfjpf; fhLfSk;

cs;ehl;LFupa ed;dPUf;Fupa Nrw;W epyq;fs; Nkw;gug;G topNa Xb topAk; 

ePiug; ngWk; jho;thd epyq;fshFk;. ,it MWfspypUe;J nts;s ePiug; 

ngWtjha; ,Uf;fyhk; my;yJ jiuf;fPo; ePu; frpe;J NrUkplq;fshf ,Uf; 

fyhk;. ,t;tplq;fs; gFjpglg; gpupe;jopifaile;j Nrjdg; nghUl;fisf; 

nfhz;l Kw;whepyf;fupAila ePu;Njq;fp epw;Fk; xl;bg; gpbf;Fk; jfT 

ila fspkz; nfhz;l ,lq;fshf ,Uf;fyhk;. gy ePu; tho; gwitfSk; 

<Ulfthopfs; kw;Wk; kPdpdq;fSk; ,g;gFjpfspy; thOfpd;wd.

T : Nrk;G> S : `guy>  E : Common taro,  Colocasia : S : nff;nfl;ba T : nfhl;b 
E : Reeds Aponogeton Spp Nghd;wit cs;ehl;Lf;Fupa Nrw;Wepyq;fspy; kpfTk; 

nghJthd  jhtuq;fshFk;. 

ed;dPUf;Fupa rfjpf;fhLfs; ,yq;ifapy; nghJthditay;y. tj;Juhd 

rfjpf; fhLfs; Gsj;rpq;fs fSfq;if gLf;if gFjpapy; fhzg;gL         

fpd;wit. tUlj;jpd; Fwpg;gpl;l fhyg;gFjpapy; ePUs;sit.  
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tpy;Yfs; 

ePu;j;Njf;fq;fis mLj;Js;s nts;sg; ngUf;Fr;; rkntspfspy; tpy;Yfs; 

fhzg;gLfpd;wd. tpy;Yg; Gy; epyq;fs;> mg;gFjpfspy; cs;s tdtpyq; 

FfSld; njhlu;ghd gFjpfshFk;. gwitfSk; tpNrlkhf ahidfSk; 

,j;jifad. jhtu tu;f;fkhdJ Gy;ypdq;fshYk; NfhiutiffspdhYk; 

Ml;rpahditahf ,Uf;fpd;wd. tpy;gj;J Njrpa g+q;fh> kfhtyp fq;if 

nts;sg;ngUf;F rkntspfs; Nghd;w ,lq;fspy; tpy;Y Gy;epyq;fs; nghJ 

thdit. 

cU 8.19 tpy;Y

fly;ePu; VupfSk; nghq;F Kfq;fSk; 

fly;ePu; Vupfs; fiuNahu <uepyq;fshff; flypdpd;Wk; kzy; jLg;ghy;    

gpupf;fg;gl;lit. ePu;nfhOk;G>  Ge;jy fly;ePu; Vupfs; ,j;jifait.

nghq;F Kfq;fs; MWfs; flyilAk; ,lq;fisf; flypypUe;J kzy; 

jLg;Gfshy; gpupf;fg;glhj ,lq;fspy;; fhzg;gLgit. ngd;Njhl;ilapYk; 

khJfq;ifg; gFjpfspYk; ,it fhzg;gLfpd;wd. ehshe;j tw;Wg;ngUf;F 

,t;tplq;fisr; rpwg;gpg;git. 

fz;ly;fs; 

fly;ePu; Vupfs;> nghq;FKfq;fsJ Xuq;fs; tw;Wg;ngUf;Fg; gpuNjrq;fspy; 

fhzg;gLgit. ,t;tplq;fs; ctu;ePUf;Fupa rtu;ePUf;Fupa gz;Gfisg; 

gfpu;git. jsu;thd kz;izf; nfhz;lit fhw;wpd;wpa epyikfisf;               

nfhz;l epyq;fs;. jhtutu;f;fk; nrwpthd xspr;nrwptpdhy; ghjpf;fg;gLtJ 

fz;lw;jhtuq;fs; mbg;gilapy; ,uz;L tifahdit>
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 y cz;ikahd fz;lw; jhtuq;fs;

 y fz;ly;fis mz;kpj;j jhtuq;fs; 

cz;ikahd fz;lw; jhtu ,dq;fshf 

S : kadol, T : fz;ly; / cg;Gf; fz;ly; (Rhizophora spp,  Bruguiera spp,)

S : Mas athu gas T : ntz;fz;ly; /fz;zh   (Avicennia marina)

nghJthd fz;ly;fisr; rhu;e;j jhtuq;fshtd 

T : kpd;dp>   S : fud;nfhf;F,   E : Golden leather fern  (Acrostichum aureu) 
T : fOijKs;sp>  S : fl;L ,f;yp     E :  Holly mangrove  (Acanthus ilicifolius) 

fz;ly; jhtu ,iyfs; #upa fjpu;g;Gf;fis njwpg;gjw;fhf  

Nkyjpf fjpu; tPr;Rf;fspy; ,Ue;J ghJfhg;gjw;fhfj; jbj;j Gwj;Njhy;fisf;  

nfhz;Ls;sit. rpyjhtuq;fspy; fhzg;gLk; cg;Gr;Rug;gpfs; Nkyjpf 

cg;igr; Rug;git. ,it jhtuq;fshy; mfj;JwpQ;rp mfw;wg;gLgitahFk;. 

rpy fz;ly; jtuq;fspy;  tspkz;ly xl;rprid ngw;Wf; nfhs;tjw;fhf  

tpNrl Ntu;fs; fhzg;gLfpd;wd. rpy fz;lw; jhtuq;fs; jha;j;jhtuq;f-

spNyNa Kisf;fpd;w rPtr Kisj;jiyf; fhl;Lfpd;wd. ,J jhtuj;jp 

ypUe;J tpOe;j tpj;Jf;fs; ntw;wpfukhf ];jhgpjkiltjw;F cjTgit.  

fz;ly;fs; gy fpu];Nu]pad;fSf;Fk; jw;rpwg;ghd thoplq;fis toq;F-

git. jpUNfhzkiy> kl;lf;fsg;G> Gj;jsk;> ePu;nfhOk;G> ngd;Njhl;l 

Mfpa ,lq;fspy; fz;ly;fs; fhzg;gLfpd;wd.

cU 8.20 fz;ly;fs;  
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ctu; Nrw;W epyq;fs;

,it ehl;bd; fiuNahu gFjpfspy; kl;Lg;gLj;jg;gl;lit. cyUk;               

nghOJ tuz;l fhyq;fspy; cg;Gg; gspq;Ffis Nkw;Gwkhff; nfhz;lit. 

Fiwe;jsT kiotPo;r;rp> Ntfkhd fhw;W> cau;e;j ntg;gepiy> jsu;thd 

kz; tPrp vwpAk; jd;ik Nghd;wit ,r;#ow; njhFjpapd; gpujhd jw;rpwg; 

gpay;GfshFk;. jhtuq;fs; kpff; Fiwe;jstpyhdit.  jhtuq;fs; FW 

fpait rhw;Wg;gpbg;ghd gFjpfisf; nfhz;lit. Saliconia kpfTk; nghJ 
thd jhtu ,dkhFk;. ctu; Nrw;W epyq;fs; kd;dhu;> thfiu> Gj;jsk;> 

mk;ghe;Njhl;il Mfpa ,lq;fspy; nghJthdit. 

cU 8.21 ctu; Nrw;W epyq;fs;

flw;Gw; gLf;iffs;

jho; miyfisf; nfhz;l ngupa nghq;FKfg;gug;Gfs; Mok;Fiwe;j fly; 

mbj;jsk; Nghd;wit flw;Gw;fisf; nfhz;litahFk;. ,it Gy;ypdq;fs; 

my;y. vdpDk; ,tw;wpd; ,iyfs; Gw;fspd; Njhw;wj;ijf; nfhz;lit. 

Halodule spp, Halophyla spp vd;gd gpujhd jhtu ,dq;fshFk;. gpujhdkhff; 
fw;gpl;b Kjy; kd;dhu; tiuapyhd gFjpfspy; fhzg;gLfpd;wd. flw;Gw;fs; 

fw;iwfshf  tsu;git gy capupdq;fspw;F ,dtpUj;jp nra;tjw;fhd 

,lq;fisr; rhjfkhd ,lq;fis> rhjfkhd thoplq;fis toq;Ffpd;wd. 

vt;thwhapDk; ,g;gFjpfs; kPd;gpb eltbf;iffs; fhuzkhf mbf;fb  

ghjpg;Gf;Fs;shfpd;wd. kPd;gpbf; fyq;fs; jq;Ftjw;fhd jiu> ,wq;Ft 

jw;fhd gFjpfshf ,it fhzg;gLfpd;wd. 
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cU 8.22 flw;Gw; gLf;iffs;

KUifj; njhlu;fs; Coral Reefs 

cyfpd; ,aw;if tdg;GfSs; xd;whFk;. KUifj; njhlu;fs; fy;rpaq;; 

fhNgNdw;Wf;fshyhd fl;likg;Gf;fSilait. ,it fly;tho; Ks;sk; 

jz;byp tpyq;Ffspdhy; Ruf;fg;gLgit. mtw;wpDila gy;tz;zk; fhuz-

khfg; ngupJk; tpUk;gg;gLgit. ,tw;iwf; flypdJ kiof;fhLfshff; 

fUJtJz;L. ,it cw;gj;jpj; jpwd; $bait. ,tw;Wld; thOk; mq;fp 

fs; gy;tifik kpf;fit. kd;dhu; tisFlh> mf;Fwy Kjy; jq;fy;y 

tiuapyhd njw;Ff; fiuNahuq;fs; Nghd;wtw;wpy; mtjhdpf;fg;gLgit. 

Vuhskhd kPd; ,dq;fSf;fhd thoplq;fis KUiffs; toq;Ffpd;wd. 

Ks;Ss;s rpq;fp,why;fs;> fly;Ks;spfs; Nghd;wit ,j;jifa mq;fpfsh 

Fk;. fly;tho; KiyA+l;bfSk;; Cu;tdTk; ,t;tplq;fspy; rQ;rupg;it. 

flyhikfSk;;> nlhy;gpd;fSk; ,j;jifait. 

cU 8.23 KUifj; njhlu;fs;
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ePu;j; Njf;fq;fs; 

,yq;ifapy; ,aw;if Vupfs; fhzg;gLtjpy;iy. Mdhy; Vuhskhd 

ePu;g;ghrd ePu;j;Njf;fq;fs; fhzg;gLfpd;wd. gpujhdkhfj; jho;epyq;fspYk; 

cyu; tyaj;jpYk; ,it nghJthdit. guhf;fpuk rKj;jpuk;> fhythtp> 

jp];]thtp Nghd;w ePu;g;ghrd ePu;j;Njf;fq;fs; ,j;jifait. ePu;j;jhtu 

,dq;fs; ePu;j;Njf;fq;fspy;; kpfTk; nghJthdit. 

T : my;yp    S : khndy;   (Nymphaea spp),   
T :  jhkiu S : neYk;  E : Lotus  (Nelumbo nucifera) 

T : nfhl;b  S : nff;fl;ba    (Aponogeton spp).

ry;tPdpah> Fsthio Nghd;w RahjPdkhf kpjf;Fk; jhtuq;fs; Mf;fpukpg;G 

,dq;fshf ,e;ePu;j;Njf;fq;fspy; nghJthff; fhzg;gLfpd;wd.

cU 8.24 ePu;j; Njf;fq;fs;  

flw;fiufs;

,yq;ifapy; ePz;l fiuNahug; gFjpapy; ntt;NtW ,lq;fs;; NtWgLk; 

jd;ikAilait. kpfTk; nghJthd flw;fiu kzw;flw;fiufshFk;. 

gUtfhyq;fspw;F ,zq;f ,t;tplq;fs; cau;e;j fhw;wpdhYk; tPrg;gLk; 

cg;Ggspq;FfspdhYk; cau;thd ntg;gepiyapdhYk; rpwg;gpf;fg;gL git. 

ngUk;ghyhd flw;fiuj; jhtuq;fs; ,t;tpay;GfSf;F ,irthf;fk; mile; 

jit. 

T :  mlk;gd;> S : Muhudu Binthamburu E :  Beach Morning Glory -  (Ipomea  pescaprae),  

T :  ,uhtzzd; kPir  S : Maha Ravana Ravula ( Spinifex littoreus) Nghd;wit 

,j;jifa jhtuq;fshFk;.
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tw;Wg;ngUf;F tyaj;Jf;F mg;ghy; jhtutu;f;fk; gbg;gbahf cWjp 

aile;J nry;Yk;. T : vUf;fiy> S : Wara, Calotropis gigantea S : Wetakeiya T : 
jhio Pandanus spp Nghd;wit ,j;jifa jhtuq;fshFk;. 

cU 8.25 flw;fiufs;  

kzy; NkLfs; 

glUk; jhtu tu;f;fq;fshy; my;yJ Fwshd jhtu tu;f;fq;fshy; ghupa 

kzy; jpl;Lfs; rpwg;gpf;fg;gLgit. fhw;W tPRk; jpirapdhYk; Ntfj;jpdh 

Yk; kzy; NkLfspdJ fl;likg;Gj; jPu;khdpf;fg;gLk;. tuz;l tyaj;jpy; 

flw;fiuNahuq;fspy; cau;j;jg;gl;l kzy; NkLfs; jw;rpwg;ghditahFk;. 

Ky;iyj;jPtpy; ,j;jifait fhzg;gLfpd;wd. 

cU 8.26 kzy; NkLfs;  

capu;g;gy;tifik

tiutpyf;fzq;fs;

GtpkPJ capu;thOk; rfy tbtq;fisAk; cs;slf;Ftd. capu;g;gy;tifik 

vd;gJ jiurhu;e;j fly; rhu;e;j Vida ePu;rhu;e;j #ow;njhFjpfSk; mtw;wp 

dJ Rw;whlYldhd #oypay; ,ilj;jhf;fq;fSk; capu; thOfpd;w rfy 
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mq;fpfspdJk; NtWghLfSk; capu;gy;tifikahFk;. capu;g;gy;tifik 

3 kl;lq;fspy; tpgupf;fg;gLtJ. mitahtd ghuk;gupa gy;tifik> 

,dg;gy;tifik> #ow;njhFjpg; gy;tifik vd;gdthFk;. 

ghuk;gupag; gy;tifik 

capupay; gy;tifikapdJ mbg;gilf; $W ,JthFk;. ,dq;fSs;sh-

dJk; ,dq;fspilapyhdJkhd NtWghLfisf; Fwpg;git. ghuk;gupag; 

gy;tifik $u;g;gpw;fhd mbg;gilahFk;. 

,dg;gy;tifik 

gy;NtW ,dq;fspilapyhd NtWghLfis vspjhf milahsk; fhz;gjw; 

fhdjhFk;. ,dq;fsJ vz;zpf;ifiaAk; mtw;wpd; nrwpitAk; mlf;fp 

ait. 

#ow;nwhFjpg; gy;tifik

thoplq;fSf;fpilapyhd NtWghLfs; capu;thOk; rhfpaq;fspw;fpil 

apyhd NtWghLfs; kw;Wk; capu; thOk; cyfpy; #oypay; nra;Kiw  

fisAk; mlf;fpaJ. 

#ow;njhFjpg; gy;tifik capu;g;gy;tifikapdJ kpfg;ngupa gy;tifik 

ahFk;. xt;nthU #ow;njhFjpAs;Sk; ghuk;gupag; gy;tifik> ,dg;gy; 

tifik vd;gdtw;Wf;fpilapyhd ghupa njhlu;Gfisf; Fwpg;gJ.

#ow;njhFjpg; gy;tifik vd;gJ cyfshtpa uPjpapy; ghiytdq;fs;>  

fhLfs;> Gy;ntspfs;> <uepyq;fs;> rKj;jpuq;fs; kw;Wk; rpwpa gpuhe;jpaq;fs; 

Nghd;wit nfhz;Ls;s NtWghLfisf; Fwpf;Fk;. 

capu;g;gy;tifikapdJ Kf;fpaj;Jtq;fSk; ngWkhdq;fSk;

capu;g;gy;tifikapdJ guk;giuayFfs;> ,dq;fs;> #ow;njhFjpfs; Mfpa 

xt;nthU $Wk; kdpj tu;f;fj;jpw;Fg; gue;j mbg;gilapyhd nghUl;fis 

Ak; NritfisAk; toq;Ffpd;wd. guk;giu myFfs;> ,dq;fs;> #ow; 

njhFjpfs; Mfpad NeubahfTk; kiwKfkhditAkhd kdpjtu;f;fj;jpd; 

nghUl;lhd   gad;fisf;  nfhz;lit.  ,it capupaYf;Fupa tsq;fs; 

vdg;gLk;. jhtu tu;f;ftpUj;jpapy; gapu;j;jhtuq;fis tu;f;ftpUj;jpahf; 

fpf; nfhs;tjw;fhfg; guk;giuayFfs; gad;gLj;jg;gLfpd;wd. gy,dq;fs; 

gy;NtW czT %yq;fshd kUe;Jg; nghUs;fshfTk; ehu;fshfTk; vupngh 

Ul;fshfTk; ifj;njhopw;nraw;ghl;L %yq;fshfTk; gad;gLfpd;wd. ,it                                                                           

jhdpaq;fs;> kuf;fwpfs;> goq;fs;> kw;Wk; kPd;fs;> ,iwr;rp> Kl;il> ghy; 

Nghd;wtw;wpd; nghUl;lhd %yq;fs; MFk;. capu;g;gy;tifik cw;gj; 
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jpfs; thzpg nghUs;fshf Jiwrhu;e;j re;ijfSf;F mDg;gg;glhJ  Neu 

bahf mWtiliaj; njhlu;e;J Efug;glf;$bait.  cjhuzq;fshf goq; 

fs;> kPd;fs;> cz;zj;jf;f Ntu;fs;> ,iyfs;> fliy tiffs;> g+f;fs;> 

,iwr;rp> ghy;> ntl;Lkuq;fs;> tpwFfs;> fk;gsp> nkOF> ,wg;gu;> gl;L 

kw;Wk; myq;fhug; nghUl;fs;> ghuk;gupa kUj;Jtg; nghUl;fs; Nghd;wit 

,j;jifad.  rpy cw;gj;jpfs; mWtiliaj; njhlu;e;J Kiwrhu;e;j re;ij 

fspD}lhf re;ijg;gLj;jg;gLgit. czT> cLJzp tiffs;> Njhy;> gl;L                                                                    

fhfpjf;$o; Nghd;wit Neubahd capupay; %yq;fshfg; gy njhopw; 

rhiyfspy; gad;gLj;jg;gLfpd;wd. #ow;njhFjpfs; kdpj tu;f;fj;jpw;Fg; 

gy;NtW NritfisAk; toq;Ftd. tspapdJk; ePupdJk; Gj;jhf;fk;> 

nts;sg; ngUf;Ff; fl;Lg;ghL> kz;zupg;Gj; jLf;fg;gly; Nghd;wit ,j;-

jifait. 

vdNt Rw;whlypdJk; kdpj tu;f;fj;jpdJk; epiyngWif capu;g;gy;tifik 

tsq;fsJ nghUl;fs;> Nritfs;> ngWkhdq;fs; fhuzkhf cWjpg;gLj;-

jg;gLfpd;wJ. 

Rw;whly; Nrit njhlu;ghd ngWkhdq;fs; : capu;g;gy;tifikapdhy; 

toq;fg;gLk; kpf Kf;fpa Nritfspy; xd;whFk;. Rw;whly; njhopw;ghLfsJ 

KfhikahFk;. xspj;njhFg;gpd; Clhf mj;jpahtrpa Nghrizg; gjhu;j; 

jq;fspdJ Nghrizr; Row;rp> CO2 tpdJ epiyg;gLj;Jif Nghd;wit 

,j;jifad. epyj;jb ePupdJ kPs;epuk;gy;> kz;zupg;gpypUe;J ghJfhj;-

jy;> kz; fhyepiy ,ay;Gfspy; rPuhf;fk;> tspkz;ly <ug;gjd; rPuhf;fk;>  

ePupdJ  J}a; jhf;fk;> kfue;jr; Nru;f;if Nghd;wd ,j;jifa rpy Nritfsh-

Fk;. 

mofpaw; ngWkhdq;fs; : capu;g;gy;tifikapdhy; ngwg;gLk; ghupa mofp 

ay; ngWkhdq;fs;  ,aw;ifahd jiuj;Njhw;w  tbtikg;Gf; Fog;gg;glhj  

,aw;ifg;  ngWkjp tha;e;j  ,lq;fs; Nghd;wit. mofpaw;  nraw;ghLfs;>  

gwitfis mtjhdpj;jy;> Gifg;glf;fiy Nghd;wtw;Wf;Fg; gad;gLgit. 

kl;;ghz;lf;fiy> tu;zg;g+r;Rf;fiy> Xtpak;> eldk; Nghd;w fiyj;Jtr; 

nraw;ghLfs; njhlu;ghf capu;g;gy;tifik cs;shu;e;j J}z;ly;fis 

Vw;gLj;jf;  fhuzkhdJ.  Rw;whly;rhu; cy;yhrg; gazk;> tpyq;fpay;  

G+q;fhf;fs;> jhtutpay; g+q;fhf;fs;> Njrpag; g+q;fhf;fs; Nghd;wit ,iw-

tup mwtPL fSf;fhf mtw;iw mjpfupg;gjw;fhfg; gad;gLj;jg;gLgit.

xOf;ftpay; ngWkhdq;fs; : Gtpapy; capu;thOk; mj;jid t];Jf;fSk; 

njhlu;e;J epiyngWtjw;fhd cupikiaf; nfhz;lit. ,t;tpdq;fSs; 

jdp xU ,dkhff; nfhs;sg;gLk; kdpjd; Vidatw;wpdJ epiyngWifapy; 

jiyapLtjw;fhd mUfijaw;wtdhthd;.
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fy;tprhu;e;j mwptpay; rhu;e;j ngWkhdq;fs; : Gjpa tpQ;Qhdf; fz;Lgpbg; 

GfSf;Fk; njhopDl;gg; Gj;jhq;fq;fSf;Fk; md;whl kdpjd; vjpu;nfhs;Sk; 

gpur;rpidfSf;Fj; jPu;T fhz;gjw;fhd mwpit capu;g;gy;tifik toq;Fk;. 

cjhuzk; : kdpj cliyg; gw;wpf; fw;Wf; nfhs;tjw;Fk; kUe;Jfis 

cUthf;fpf; nfhs;tjw;Fk; tpyq;Ffs; ,aw;if mdu;j;jq;fis vjpu; 

nfhs;Sk; tpjj;ijf; fw;Wf; nfhs;tjw;Fk; cjTgit. capu;g;gy;tifik 

Ald; ,iltpid Guptjd; %yk; Mf;fj;jpwid tpUj;jpahf;fpf; nfhs;sTk; 

MSikia Nkk;gLj;jpf; nfhs;sTk; jifg;Gf;fspy; ,Ue;J tpLgl;Lf; 

nfhs;sTk; KbAk;. 

r%f fyhrhu kjuPjpapyhd ngWkhdq;fs; : gy;NtW r%fq;fs; rKjh 

aq;fSf;Fj; jw;rpwg;ghd fhuzq;fs; fhuzkhf capu;g;gy;tifik Kf;fp 

aj;Jtk; tha;e;jJ. rpy goq;FbapdUf;Fr; rpy <uepyq;fs; Gdpjkhdit. 

ngsj;ju;fspw;F 28 ku,dq;fs; gtpj;jpukhdit. ,e;J fyhrhuj;jpy; vU 

Jfs; Kf;fpak; tha;e;jit. 

cU 8.27 capu;g;gy;tifikapd; myq;fhug; ngWkhdq;fs; 

capu;g;gy;tifik mopT 

capupfs; Njhd;wpa fhyg;gFjpapypUe;Nj capupdq;fs; mope;J tUfpd; 

wd. ,jdhNyNa capupay; cyF njhlu;r;rpahd ,af;fj;ij cila 

jhff; fhzg;gLfpd;wJ. vt;thwhapDk; mz;ika jrhg;jq;fspy; ,Ue;J 

tplaq;fs; khw;wk; fz;L tUfpd;wd.  rpy tpQ;Qhdpfspd; fUj;Jg;gb 

GtpahdJ 6tJ NguopTf; fhyg;gFjpapd;; kj;jpa gFjpapy; fhzg;gLfpd;wJ.  

65 kpy;ypad; tUlq;fSf;F Kw;gl;l fhyg;gFjpapy; ,Wjpahd NguopT 

eilngw;wJ. ngupa tpz;fy;nyhd;W Gtpapy; Nkhjp ilNdhNrhu;fisAk; 

Vida ngUk;ghyhd mq;fpfisAk; mopf;fr;nra;jJ. jw;nghOJ ,aw;if 

ahd mopTtPjj;jpYk; ghu;f;f Mapuk; klq;F mopTtPjk; mjpfupj;Js;sJ. 
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,J Kw;wpYk; cz;ikahdJ. Vnddpy; kpf mjpfstpyhdJk; vjpu;kiwah 

dJkhd tpisTfis kdpjf; Fbj;njhif mjpfupg;G capu;g;gy;tifik 

tsq;fspd;; kPJ Vw;gLj;Jfpd;wJ. Vwj;jho kdpj nraw;ghLfshy; Gtp 

apYs;s rfy #oy;njhFjpfSNk Mf;fpukpf;fg;gl;Ls;sd. khw;wpaikf; 

fg;gl;Ls;sd. cjhuzkhd gy fz;ly; epyq;fSk; KUifj; njhlu;f 

Sk; ngUkstpy; ,of;fg;gl;Ls;sd. nre;juTg; gjpNtl;bd;gb $k;Gspfs;>                                                     

irf;fRf;fs;> mk;gpgpahf;fs;> gwitfs;> KiyA+l;bfs; Mfpa $l;lq;fSs; 

50 tPjkhd ,dq;fs; mopit vjpNehf;fp mr;RWj;jYf;Fs;shfpAs;sd. 

Mgpupf;f Kiya+l;bfs;> gwitfs;> <Ulfthopfs; ngUk;ghyhd tptrha 

epyq;fspy; mtw;wpdJ Fbj;njhiffs; Fiwe;J nry;Yk;Nghf;iff;  

fhz;gpf;fpd;wd. mtw;Wf;Fupa Gtpapay; guk;gy; gpuNjrq;fspYk; Fiw-

tile;J nry;fpd;wd. my;yJ ,uz;LNk eilngWfpd;wd.  

capu;g;gy;tifikf;fhd mr;RWj;jy;fs;

thoplq;fspdJ ,og;Gf;fSk; Jz;Lg;gly;fSk; 

kdpju;fs; ,aw;ifr; #oy;fis czTg; nghUl;fis mWtil nra;t 

jw;fhfTk; FbNaw;wq;fspd; NghJk; gad;gLj;jp tUfpd;wdu;. ,e;epiy 

ikfs; jhtuq;fSf;Fk; tpyq;FfSf;Fk; Njitg;gLk; epge;jidfis 

mfw;wptUfpd;wd. ,aw;if thoplq;fs; NtWkdpjg; gad;ghLfspd;  

nghUl;L tptrhak;> epu;khzg;gzpfs; vd;gtw;Wf;fhfg; gad;gLj;jg;gLkhapd; 

mit njhlu;e;Jk; ,dq;fSf;F Mjhukhfg; gad;gl Kbahjitah-

Fk;. ,jd;NghJ capu;g;gy;tifik ,lk;ngau;f;fg;gLtJld; ghjpg;Gf;F 

Ks;shFk;. fhlopj;jYk; <u epyq;fis epug;GjYk; ,j;jifa nraw;ghLfsh-

Fk;. ngUkstpyhd nghq;FKfq;fspy; fz;ly;;fspd;  ,og;G - Gj;jsk;> 

ePu; nfhOk;G Nghd;w ,lq;fspy; ,why; tsu;g;Gf;fspd; nghUl;L ,g;gFjp 

fspy; fhzg;gl;l fz;ly;fs; mfw;wg;gl;likahdJ ,j;jifaJ. 

cU 8.28 thoplq;fsJ ,og;G

thoplq;fs; kdpjdpd; ghjpg;Gf;fspdhYk; tPjpfs; Nghd;wtw;whYk;                    

Jz;lhlg;gLtJ jhtuq;fSk; tpyq;FfSk; FWfpa gug;Gf;fSs; nrwpthf;fg;                                                                    

glNtz;ba epiyikia cz;L gz;Zk;. ,J capu;g;gy;tifikf;F 

Kd;ida thopl epge;jidfs; toq;fg;gLtjw;Ff; fhuzkhfhJ. 
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kpifEfu;T

capu;g;gy;tifik cw;gj;jpia mWtil nra;J Efu;tjd; %yk; mit 

cUthf;fg;gLk; tPjj;ijg;ghu;f;fpYk; mjpfupj;j tPjj;jpy; Efu;tjd; %yk; 

capu;g;gy;tifik KOtJkhf  ,of;fg;glyhk;.  cjhuzkhf ,yq;iff; 

fhLfspy; ,Ue;J Vw;Wkjpapd; nghUl;L mWtil nra;tjd; %yk; cs; 

ehl;L kUj;Jtg; ngUkjpkpf;f jhtuq;fs; ,of;fg;glyhk;. Salacia reticulata 
S : Kotalahimbuttu, T : nghd;nfhuz;b / nfhuz;b ,j;jifaJ.  thzpgtj; 

Njitfspd; nghUl;L ,yq;iff; flw;fiufspy; ,Ue;J fly; ml;ilfs;  

mfw;wg;gLfpd;wd. ,t;thNw fUq;fhyp kpifEfu;T fhuzkhff; fhydpj; 

Jt fhyg;gFjpapNyNa Mgj;jpw;F ,yf;fhfpaJ. fUq;fhyp Fiwe;jsT 

tsu;r;rp tPjj;ijf; nfhz;lJ. ,t;thNw nrwpthd tu;j;jf uPjpapyhd kPd; 

gpbAk; kpifahd kPd; gpbAk; #iufs;> nfhl;kPd;fs; Nghd;w kPd;fis 

cyf rKj;jpuq;fspy; Fiwtilar; nra;Js;sd. 

#oy; khrhf;fk;

khrhf;fk; vd;gJ kz;> ePu;> tsp Mfpadtw;Wf;F Ntz;lg;glhj gjhu;j; 

jq;fisr; Nru;j;jyhFk;. tptrha ,urhadq;fspd; kpifahd gad;ghL kio 

ePUld; ,it foptpafw;wg;gl;L ePu;epiyfSf;Fr; Nru;f;fg;gLtjd; %yk; 

mit ngUkstpy; Nghrizr; nrwpTilaitahFk;. ew;Nghrizahf; 

fk; fhuzkhf my;fhf;fspd; tsu;r;rp Vw;gLk;. ePu;rhu; #oy;njhFjpfspy; 

my;fhf;fspd; tsu;r;rp xl;rprdpd; msitf; Fiwar;nra;J kPd;fspd-

Jk; Vida ePu; tho; capupfspdJk; vz;zpf;ifiaf;> Fbj;njhifiaf;  

Fiwf;Fk;. 

kiyr;rhuy;fspy; Njapiyg; ngUe;Njhl;lq;fspy; nraw;if tskhf; 

fpfspd; gad;ghL fPo;g;Gwkhd MWfs; mUtpfspdJ khrhf;fj;jpw;Ff; 

fhuzkhFk;. ePupd;juk; ghjpf;fg;gLk;. kdpj Efu;tpw;F cjthjjhFk;.  

fe;jftPu; Xl;irl;Lk; iejurdpd; xl;irl;Lf;fSk; Mfpa thAf;fis tsp-

kz;lyj;jpy; Nru mDkjpg;g jd; %yk; mkpykio Vw;gLk;  mkpykio 

tspkhriljypdhy; Vw;gLtJ. gy kuq;fspdJk; mUk;Gfs; ehw;Wf;fs;  

Nghd;wit ,wf;Fk;. cjhuzkhfj; : jhtu Ntu;fs; ghjpf;fg;gLk;. 

cU 2.29 ePu; khriljy; capu;g;gy;tifikia ghjpj;jy;  
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md;dpa Mf;fpukpg;G ,dq;fspdJ mwpKfk;

md;dpa Mf;fpukpg;G ,dq;fs; jhtuq;fshf my;yJ tpyq;Ffshf ,Uf;f 

yhk;. mtw;wpd; mwpKfKk; guk;gYk; mtw;wpDila ,aw;ifahd Gtpap 

ay; gpuNjrj;jpw;F mg;ghyhdjhf ,Uf;Fk;. mt;tplq;fspYs;s ,aw;if 

ahd capu;g;gy;tifikf;F ,it mr;RWj;jyhditahff; fhzg;gLk;. rfy 

md;dpa Mf;fpukpg;G ,dq;fSk; ,aw;ifahd ,dq;fSf;F vjpuhdit 

ahff; fhzg;gLgitahFk;. ,jdhy; ,jd;%yk; mtw;wpd; mopT Vw;gl 

yhk;. Gjpa Rw;whlypy; md;dpa Mf;fpukpg;G ,dq;fs; mwpKfkhfpa khj;jpuj; 

jpy; Fwpg;gplg;gl;l fhy mstpw;Fg; Gjpa ,aw;if vjpupfisf; nfhz;bUf;f                                                                                               

khl;lh. ,J mtw;wpDila ntw;wpfukhd ,dg;ngUf;fk; guk;gyil 

jy;fSf;Fr; rhjfkhf ,Uf;Fk;. ,it Nehahf;fpfs; fhtg;gLtjw;Ff; 

fhuzkhf fhzg;gLk;. ,aw;ifahd ,dq;fSld; Nghl;bapLk;. czTr; 

rq;fpypfs; khw;wpaikf;fg;gLk;. capu;g;gy;tifik khw;wpaikf;fg;gl;L                 

FiwtilAk;. kz;zpDila fl;likg;G khw;wpaikf;fg;gLtjd; fhuz 

khff; fhl;Lj; jP Nghd;wtw;Wf;Fr; rhjfkhdjhf mikAk;. md;dpa Mf;fpu                                                                         

kpg;G ,dq;fl;F cjhuzq;fshf  T : ehAz;zp S : fe;jghz Lantana camara 
T : ,uhl;rj njhl;lhr;;RUq;fp S : Nahj epjpFk;gh Mimosa pigra Nghd;wit 

fhzg;gLk;. ,it Ruf;Fk; eQ;Rfs; gy jhtuq;fsJ tpj;JKisj;jiyAk; 

ehw;Wf; fd;WfsJ tsu;r;rpiaAk;; ghjpf;Fk;. T : fpdp Gy; S : fpdpjd E : Gini 
grass ,dJ mjPjkhd guty; cyu; gj;jidg; Gy;ntspfspy; jP guTtjw;Ff; 

fhuzkhf mikAk;. 

fhyepiy khWghLfs; 

capu;g;gy;tifikfs; ePz;lfhy mbg;gilapy; fhyepiy khWghLfsp 

dhy; mr;RWj;jy;fSf;Fs;shgitahFk;. ntg;gepiy mjpfupg;Gk; mjPj 

ntg;g epiyikAk; tul;rpia Vw;gLj;Jk;. fly;kl;lq;fis caur; nra;Ak;. 

kiotPo;r;rp Fiwtjw;Ff; fhuzkhFk;. gpuhe;jpa nts;sg;ngUf;FfSf;Ff; 

fhuzkhFk;. ePupDila fpilf;Fk; jd;ikapy; cz;lhFk; FiwT #ow; 

njhFjpfis khw;wpaikf;fr; nra;Ak;. gy ,dq;fs; vjpu;nfhs;sg;gLk; 

khw;wq;fSf;Fj; jk;ik ,irthf;fpf; nfhs;tjw;fhd Mw;wiyf; nfhz;buh 

jit. fle;j E}w;whz;by; ntg;gepiy mjpfupg;Gf; fhuzkhfj; njspthd 

#oypay; khw;wq;fSf;F ,zq;fg; gapu;j;jhtuq;fspy; gapuply; Nfhyq;fs; 

khw;wpaikf;fg;gLfpd;wd. guk;gy; Nfhyq;fs; khw;wk; fz;Ls;sd. tpyq; 

FfspDila gUtfhyq;fSf;Fupa ,dtpUj;jpr; nraw;ghLfs; khw;wk; 

fhz;fpd;wd. 
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capu;g;gy;tifikr; nropg;G ikaq;fs;

xU Njrj;jpw;Fupa ,dq;fspJ nrwpit cau;e;j mstpy; nfhz;l  

ngUkstpy; mr;RWj;jy;fis vjpu;nfhs;fpd;w ,dq;fisf; nfhz;l 

gFjpfs;  ,j;jifa ,lq;fshFk;. 1988y; Myers ,dhy; capu;g;gy;tifik                                                                    

nropg;G ikaq;fs; tpgupf;fg;gl;ld. ,yq;ifahdJ xl;Lnkhj;jkhf cau;e;j 

msTfspy; Vf Njr ,dq;fisf; nfhz;lJ. ,yq;ifapy; <utyaKk; 

,e;jpahtpdJ Nkw;F kiyj;njhlu;fSk; njw;fhrpag; gpuhe;jpaj;jpd; xU 

capu;g;gy;tifikr; nropg;G ikaj;ij mikf;fpd;wd.

cU 2.30 Lantana (Gandapana)  

,dq;fspd; mopT

capu;thOfpd;w ,dq;fs; jk;ik khw;wpaikj;Jf; nfhs;tjd; %yk; my;yJ 

moptjd; %yk; Gjpa ,dq;fSf;fhd ,lj;ij Vw;gLj;jpf; nfhLf;fpd;wd. 

,jdhy; ,aw;ifahd mopT $u;g;Gr; nraw;ghl;bd; xU gFjpahf mil 

ahsg;gLj;jg;gLfpd;wJ. 

mopT tPjj;jpYk; ghu;f;fg; nghJthff; $u;g;G tPjk; cau;thdjhFk;. 

,jdhy;  ePz;l fhymbg;gilapy;  ,dq;fspd; vz;zpf;if mjpfupf;fr; 

nra;Ak;. mopT vd;gJ ,dnkhd;wpw;fhd ,Wjpj; jdpaDk; Gtpapy; ,Ue;J 

mfw;wg;gLfpd;wikahFk;. kdpj Fbj;njhif mjpfupj;J ehfuPf Nkk;ghl; 

Lld; kdpj tu;f;fk; moptpd; tPjj;jij mjpfupf;fr; nra;fpd;wJ. jw;nghOJ 

Gtp kdpjdJ Ml;rp fhuzkhf Gtpapy; kdpjj; jiyaPL mw;w ve;j xU 

#ow;njhFjpiaAk; milahsg;gLj;j KbahJs;sJ. nghJthf mLj;j 

30 tUl fhyj;Js;; 5 - 10 tPjkhd ,dq;fs; mope;J tplyhk;. xU ,dk; 

kl;Lkd;wp cg,dNkh FLk;gNkh  rhjpNah ve;j xU ghFghl;L kl;lKk; 

my;yJ $Wk; mopayhk;.

,J mjDila epiyngWiff;F vjpuhd njhlu;r;rpahd mOj;jk; 

fhzg;gLk; nghOJ rhj;jpakhFk;. ru;tNjr ,aw;ifiaj; fhg;Gr; nra;t-

jw;fhd rq;fk; ntspapLk; nre;juT mwpf;if %yk; mr;RWj;jYf;Fs;shd 

,lq;fs; ntspg;gLj;jg;gLk;. 
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mope;Jtpl;l ,dq;fs; 

,dnkhd;wpdJ ,Wjpj; jdpaDk; mope;Jtpl;ljhfr; re;Njfj;jpw;F  

,lkpy;yhj tifapy; ep&gpf;fg;gLkhapd; mJ mope;Jtpl;l ,dkhFk;. 

cjhuzq;fs; nkhup]pa]py; tho;e;j Dodo, tlmnkupf;fhtpy; tho;e;j  

fk;gspahidfs;. ,yq;ifapy; fhzg;gl;l mtiuj;jhtukhd Crudia zeylan-
ica. E : Srilanka le gume.

cU 2.31 Doto

,aw;ifapy; mope;Jtpl;l ,dq;fs; (EW)

,aw;ifapd; ahuhapDk; ghFghl;Lg; gpuptpd; mq;fj;jpdu;fs; mope;J gapu;r; 

nra;ifapd; fPo; my;yJ gw;wg;gl;l epiyapyhd ,aw;if thoplq;fSf;F 

ntspNa ,aw;if Mf;fk; nra;ag;gl;l  ,lq;fspy; fhzg;gLit.  

mr;RWj;jYf;Fs;shd gy;NtW mq;fpf; $l;lq;fs;

,dk; xd;W mr;RWj;jYf;Fs;shdjhapd; mJ cyfpy; ,Ue;J ,of;fg; 

gl Ntz;bajhfyhk;. mr;RWj;jYf;Fs;shfpa mq;fpfs; cl;gpupTfshf              

tpgupf;fg;gLfpd;wd. ngUksT Mgj;jpw;F ,yf;fhfpa> ngUksT Mgj; 

jpw;F ,yf;fhFk; mq;fpfs; vd;gdthFk;. nre;juTg; Gj;jfk; Fwpg;gpLk; 

Vida tiffshtd mr;RWj;jiy mz;kpj;j> Fiwe;j mstpy; fUj; 

jpy; nfhs;sg;gl;l ,dq;fs; Nghd;witahFk;. vdpDk; ,it mr;RWj;jYf; 

Fs;shditahFk;.

ngUksT Mgj;jpw;F ,yf;fhfpa ,dq;fs;

mr;RWj;jYf;F ,yf;fhfpa rpwe;j fpilf;fj;jf;f Mjhuq;fs; %yk; ,aw; 

ifapy; mope;J tpLtjw;fhd epiyikia vjpu;nfhs;Sk; ghFghl;Lg; gpupT. 

cjhuzk; S: Jk;giw fy;ghd jpakjpa  T : Jk;giw jtisfs; E : Marbled 
rock Frog S : Maha madu ,uhl;rj kLg;gid> ,it ,yq;ifapd; ngUksT 

Mgj;jpw;F ,yf;fhfpa tpyq;F jhtu cjhuzq;fshFk;. 
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Mgj;jpw;F ,yf;fhfpa ,dq;fs;

fpilf;fj;jf;f rpwe;j rhd;Wfs; %yk; ngupJk; Mgj;jhd epiyik  

,aw;ifapy;; vjpu;nfhs;Sk; ghFghl;L gpupT S : mj;jh / mypah> T : ahid>  

E : Elephant T : S : E : ntrhf; xf;fpl;. 

Mgj;jpw;F ,yf;fhFk; ,dq;fs;

ftdj;jpw;Fs;shFk; my;yJ Mgj;jpw;F ,yf;fhFk; ghFghl;Lgpupntd;gJ 

,aw;ifapy; ,ad;wsT Mgj; Jf;fis vjpu;nfhs;Sk; mq;fpfsJ ghF-

ghl;L gpupthFk;. T : rpWmzpy; S : Punchi lena, E : Dusky striped jungle squir-
rel, E : Buttercup vd;gd ,yq;iff;fhd Mgj;jpw;F ,yf;fhd ,dq;fSs; 

mlq;Ftd.

VfNjrj;jpw;Fupa my;yJ xU ehl;Lf;Fupa ,dq;fs;

VfNjrj;jpw;Fupa my;yJ xU ehl;Lf;Fupa ,dnkd;gJ xU ehl;bd; xU 

Fwpj;j gpujrj;jpy; kl;Lk; ,aw;ifahff; fhzg;gl;L cyfpd; NtWgFjpf 

spy; ,aw;ifahff; fhzg;glhj ,dkhFk;. jhtu cjhuzq;fs; ,uz;L

Dipterocarpus zeylanicus (T: vz;nza;, S: Hora, ) 

Garcinia quaesita (T : nfhuf;fhGsp> S: Goraka)

tpyq;F cjhuzq;fs; ,uz;L 

Puntius nigrofasciatus (T: ntl;bahd;> E: Black ruby barb, S: Bulathhapaya ) 

Loris tardigradus  (T: Njthq;F E: Slender loris, S:Unahapuluwa )

cU 8.32 ntl;bahd; (Black ruby barb)

RNjr ,dq;fs;

Gtpapay; gpuNjrnkhd;wpy; ,aw;ifahd capupay; gy;tifikia cUthf; 

Ffpd;w xU jhtu my;yJ tpyq;F ,dk;. tuyhw;W uPjpahf ,t;tplj; 

jpy; ,aw;ifahf capu;g;gy;tifikia mikf;Fk; ,dk;. ,yq;iff;fhd 

RNjr ,dq;fshtd. T: tpuhy;> S: Lula, E: Snake head  T  : jpg;gpypg;gid S : Kitul 
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me;epa (Mf;fpukpg;G)  ,dq;fs;

,dnkhd;W gpwpnjhU Gtpapay; gpuNjrj;jpypUe;J kdpj nraw;ghLfs; 

fhuzkhf ,d;ndhU tifapy; mjd; ,aw;ifahd gpuNjrj;jpw;F mg;ghy; 

,Ue;J mwpKfk; MFk; ,dk;.  ,dj;jpDila mwpKfkhdJ jw;nrayh 

djhf my;yJ jpl;lkpl;l Kiwapy; Nkw;nfhs;sg;gl;ljhf ,Uf;fyhk;.  

gpd;tUk; cjhuzq;fs; jpl;lkplg;gl;l mwpKfj;jpw;Ff; fhuzkhdit  

jw;nrayhd mwpKfj;jpw;Fj; jpl;lkplg;gl;l mwpKfj;jpd;Nghjhd njhw;W-

jy; fhuzkhf mikayhk; T: [g;ghd; kPd;> S/E : jpyhg;gpah T/S/E : ,wg;gu; 

ngUe;Njhl;lr; nra;iffspd; nghUl;L ,wg;gu; jhtuk; mwpKfk; nra;ag; 

gl;lJ. ,t;thNw [g;ghd; kPDk; ed;dPu; kPd; tsu;g;gpd; nghUl;L mwpKfk; 

nra;ag;gl;lJ. 

cU 8.33 [g;ghd; kPd;

Fbngau; ,dq;fs;

vjpu;T $wg;gl;l tifapy; gUt fhyq;fshy; jPu;khdpf;fg;gl;L Xu; ,lj;jp 

ypUe;J ,d;Ndhu; ,lj;ij Nehf;fpa  mq;fpfspd; mirT Fbngau;thFk;.  

Fbngau;T eilngWtjd; %yk; ,dtpUj;jpiaf; fl;Lg;gLj;Jk; ctg;gpy; 

yhj epiyikfisj; jtpu;j;Jf; nfhs;syhk;. 

T: ,e;jpa < gpbg;ghd; S : RJnujpn`hwh  E : Indian flycatcher

T: MWkzpf;FUtp S :  `tpr;rpah E : Indian pitta  

cU 8.34 ,e;jpa < gpbg;ghd;
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vr;r ,dq;fs;

xU fhyg;gFjpapy; gue;J fhzg;gl;L ,d;ndhU fhyg;gFjpapy; jdpg;gLj; 

jg;gl;l my;yJ ngupJk; kl;Lg;gLj;jg;gl;l ,lq;fspy; kl;Lk; fhzg;gLgit 

Tuatara epA+rpyhe;jpy; xUrpy rpwpa jPTfspy; kl;Lk; fhzg;gLk;. 

Langula T : ,yhk;Grpg;gp E : lamp shell  S : lampu bella jpUNfhzkiy  

jk;gyfhk  Flhtpy;  fhzg;gLtJ.  Ichthyophis  S : Irithanada  GO cUthd 

cliyf; nfhz;l fhy;fs; mw;w mq;fpahFk;. ,it ,yq;ifapy;  

mtjhdpf;ff;$ba vr;r ,dq;fshFk;.

fyhrhu ,dq;fs; : milahsg; ngWkjpapd; fhuzkhf #ow; 

njhFjpnahd;wpid fhg;Gr; nra;tjw;fhfj; njupT nra;ag;gl;l ,dk; fyhrhu 

,dkhFk;. ,t;tpdk; mjdJ ftu;r;rpfuj;jd;ik> Vida ,dq;fspypUe;J 

gpupj;jwpa $ba jd;ik> Mgj;jpw;F ,yf;fhFk; jd;ik Nghd;wtw;wpd;  

mbg;gilapy; njupT nra;ag;gLk;. kf;fspilNa ngupJk; ftdaPu;g;Gf;Fs;sh-

fpajha; ,Uf;Fk;. fyhr;rhu ,dnkhd;W njhlu;ghd vz;zf;fU rpy  

Kf;fpa ,dq;fSf;F toq;fg;gLk; gpugy;aj;Jf;F mbg;gilahdJ. ,J 

#ow;njhFjp KOtijAk; mjDs; fhzg;gLk; Vida ,dq;fisAk;  

fhg;Gr; nra;a cjTtJ ,e;jpa tq;fhs Gyp rPdhtpy; ,uhl;rj gz;lh 

,yq;ifapy; ePyTlw; ngUq;Fapy; S : Lanka kehibella, E - Blue magpie 

ikaf;fy; ,dq;fs;

#ow;njhFjpnahd;wpd; cWjpg;ghl;bYk; njhopw;ghl;bYk; ngupJk; Kf;fp 

aj;Jtk; kpf;f ,dq;fshf ,t;tpdq;fs; fhzg;gLk;. ,t;tpdk; mfw;wg; 

gLkhapd; njhFjp jfu;tilAk;. ePu; epiynahd;wpy; fhzg;gLk; gpshe;jd; 

fs; ikaf;fy;ypdq;fshFk;.

cU 8.35

Mf;fpukpg;G me;epa ,dk;

Mf;fpukpg;G md;dpa ,dk; ,it jhtuq;fshf my;yJ tpyq;Ffshf                   

,Uf;fyhk;. mtw;wpd; ,aw;ifahd Gtpapay; gpuNjrj;jpw;F mg;ghy; gutp                                                                               

,t; tplq;fspyhd ,aw;ifahd cau;g;gy;tifikf;F mr;RWj;jyhf                                                                                        

mikgit Mf;fpug;G me;epa ,dq;fs;. ,it> kdpjj; jiyaPLfshy;                                                                                
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mD$ykilgit. Rw;whlypy; gutTk; ];jhgpjk; milaTk; nra;git. 

gue;Jgl;l Rw;whly;  epge;jidfisj; jhq;Fk; ,ay;Gilait. cau; ,dg; 

ngUf;f Mw;wYilait. ntw;wpfukhfj; jkJ Fbj;njhiffis tpah  

gpf;Fk; ,ay;Gilait. mg;gb ,Ue;j NghjpYk; kpff; Fiwe;jstpyhd 

vz;zpf;ifapyhd md;dpa ,dq;fs; Mf;fpukpg;ghsuhff; fhzg;gLk;. 

mit #ow;njhFjp ,dk; ghuk;gupa kl;lq;fspy; Xu; <u;g;ig Vw;gLj;Jgit 

mit vy;yh ,lq;fspYk; gutpr; #ow; njhFjpapdJ Nritfis khw;wp 

aikg;git.

mwpKfkhfpa Rw;whly; NritfisAk; ngWkhdq;fisAk; khw;wpaikg; 

git. vdNt Mf;fpukpg;G md;dpa ,dq;fs; capu;g;gy;tifik ,og;Gf; 

fhd> Rw;whlypd; jfu;tpw;fhd gpujhd fhuzpfshFk;. ,yq;ifapyhd 

me;epa Mf;fpukpg;G ,dq;fSf;fSf;fhd cjhuzq;fs; gpd;tUtdthFk;. 

T : fSj;Jiw ej;ij > S : Kalutara Golubella E : Giant African  land snail

,J ,yq;iff;Fr; rpy jhtuq;fSld; kz;zpd; njhw;WjY}lhf mwpKf 

khfpaJ. kz; ej;ij Kl;ilfisf; nfhz;bUe;jJ. 110 tUlq;fSf;F 

Kd;djhf gpd;du; jPtpu Mf;fpukpg;ghsuhf khWk; vd;gJ njupahkiyNa 

Fsthio myq;fhu Njitfspd; nghUl;L myq;fhuj; jhtukhf mwpKf 

khfpaJ. S : Japan Jabra, E : Water Hyacianth

fhg;G

,ad;wtiu ,dq;fsJ ePbj;j epiyngWifiaAk; fhg;igAk; cWjpg;gLj; 

Jk; Kfkhf Nkw;nfhs;sg;gLtJ. moptpw;fhd Mgj;Jf;fis vjpu;nfhs;            

fpd;w ,dq;fisf; fhg;Gr; nra;tjw;Fk; njhlu;r;rpahd ,dg;ngUf;fj;ij 

cWjpg;gLj;Jtjw;Fkhd Kiw. fhg;G 2 Kiwfspy; Nkw;nfhs;sg;gLk;.

cs; epiyf;fhg;G : ,dkhdJ fhf;fg;gLtJld; ,aw;ifahd  

thoplq;fspy; mjd; ,dg;ngUf;fk; trjpg;gLj;jg;gLk;. mbg;gilapy; Nghjpa                                                                         

ngupa nghUj;jkhd thoplg; gug;gsT Nghd;wit cWjpg;gLj;jg;gl Ntz;Lk;. 

ahy> kpd;Ndupa ,aw;ifg; g+q;fhf;fs; Njrpa tdq;fs; gPJUjhyfhy  

Nghd;wit ,j;jifa cs;epiyf;fhg;G Nkw;nfhs;sg;gLk; ,lq;fshFk;.  

ntspepiyf; fhg;G : ,dkhdJ mjd; ,aw;if thoplj;jpw;F ntspNa 

fhg;Gr; nra;ag;gLk;. mj;Jld; mtw;wpdJ ,dg;ngUf;fk; cWjpg;gLj;jg; 

gLk;. tpyq;fpay; g+q;fhf;fs;> jhtutpay; g+q;fhf;fs; Nghd;wit ntsp 

epiyf; fhg;gpy; Kf;fpa gq;F tfpg;git.
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Gtpntg;gepiy mjpfupg;Gk; fhyepiy khw;wq;fSk; 

kdpj nraw;ghLfspdhy; NeubahfNth my;yJ kiwKfkhfNth ePz;l 

fhy mbg;gilapy; fhyepiy khw;wq;fs; Vw;gl;L ,jdhy; Gtp tspf;  

Nfhsj;jpdJ fl;likg;G khw;wpaikf;fg;gl;Lk; NkYk; ,aw;iff; fhyepiy 

khWghLfs; xg;gPl;L uPjpapyhd fhy ,ilntspfspy; mtjhdpf;fg;gLfp-

d;wikahFk;. (2011w;Fupa fhyepiy khw;wk; njhlu;ghd rl;lfg; gpufldk; 

UNFCC 2011) ,ilf;fhy gFjpapy; fhy epiy khw;wk; njhlu;ghd murh-

q;fq;fspd;  mikak; jrhg;jfhyq;fspy; my;yJ mjw;F mjpfkhd fhy-

q;fspy; epiy Ngwj;jf;f Gs;sptpgutpay; uPjpapy; Kf;fpaj;Jtk; tha;e;j 

fhyepiyapay; gz;Gfs; fhyepiykhw;wk; MFk; vd tiuaWj;jJ. ,J 

,aw;ifahdjhfNth my;yJ kdpj nraw;ghLfspd; ngWNgwhdjhfNth 

,Uf;fyhk; 

Gtp Nkw;gug;gpdJ tspkz;lyj;jpYk; rKj;jpuj;jpYkhd ntg;gepiyfs; 

ruhrupahf mjpfupf;fpd;wikiaf; Fwpf;Fk;. ,J gr;ir tPl;L thAf;fsp 

dhy; Vw;gLk; gr;ir tPl;L tpisthy; Vw;gLtJ.

fhyepiy khw;wq;fs; ntg;gepiy mjpfupf;fpd;wik JUtg;gdpg;ghiwfs; 

cUFfpd;wik> mjPj tul;rp> jPtpu kio tPo;r;rp Nghd;wtw;iwAk; mlf;Ft 

dthFk;.  ,d;ndhUtifapy; Fwpg;gpLtjhapd; fhyepiy khw;wj;jpd; kpfg; 

ngupa gpur;rpidahf cs;sJ Gtp ntg;gkiljyhFk;.

Gtp ntg;gkiljy; kw;Wk; fhyepiy khw;wj;jpw;fhd gq;fspg;igr; 

nra;Ak; fhuzpfs; 

1. fhgdPnuhl;irl;Lk; Vida gr;irtPl;L thAf;fspdJk; ntsptpLifapy; 

Vw;gLk; mjpfupg;G kw;Wk; Vida gr;ir tPl;L thAf;fspdhy; Vw;gLk; 

ghjpg;Gfs; 

1.1 fhgdPnuhl;irl;L : Nrjdg; gjhu;j;jq;fis vupg;gjd; %yk; fhg 

dPnuhl;irl; tpLtpf;fg;gLk;. ,J Gtp ntg;gkhjYf;Fg; gq;fspg;Gr; 

nra;Ak;  gpujhd  fhuzpahFk;. ifj;njhopw;rhiyapy; kpd;gpwg;   

ghf;fk;> Nkhl;lhu; thfdq;fs; Nghd;wtw;wpd; vupnghUl;fspdJ 

jfdk; vd;gd fhgdPnuhl;irl;il tpLtpg;gjw;fhd gpujhd fhuzp 

fshFk;. fhLfis vupj;jy; jpz;kf; fopTfspdJ gpupe;jopif Nghd; 

wit  fhgdPnuhl;irl;il tpLtpg;gjw;fhd fhuzpfshFk;. 

1.2 ,d;ndhU gr;irtPl;L thA CH4 Gtp ntg;gkhjYf;fhd gpujhd 

fhuzp ,JthFk;. fopTg;nghUs; Kfhikj;JtKk; grisKfhikj; 

JtKk; fhgdPnuhl;irl;il tpLtpg;gjw;fhd gpujhd %yq;fshFk;. 

fhy;eiltsu;g;G> new;nra;if> nehjpj;jy; Nghd;wit ,j;jif-

ait kPNjd; Gtpntg;gkhjYf;fhd Kf;fpa gq;fspg;Gr; nra;Ak; thA 

thFk;. fhgdPnuhl;irl;Lld; xg;gpLifapy; tspkz;lyj;jpy; Fiwe;-

jstpyhdjhFk;. 
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1.3 iej;jpu]; xl;irl;L (N2O) ,d;ndhU gr;ir tPl;L thA. ,J Gtp 

ntg;gkhjYf;Fg; gq;fspg;Gr; nra;Ak; gpujhd fhuzpfSs; xd;whFk;. 

tskhf;fpfsJ cw;gj;jpg; gad;ghL NtW njhopw;rhiy nraw;gh-

Lfs; capu;j;jpzpTfsJ jfdk;> iej;jpupf;fkpy cw;gj;jp cl;-

jfd ve;jpuq;fspyhd Rtl;L vupnghUs; jfdk; Nghd;wit gpujhd 

tpLtpg;G %yq;fshFk;. N2O ePz;l ehl;fSf;F tspkz;lyj;jpy;  

kPjkhff; fhzg;glf; $baJ. 

1.4 kdpjdpdhy; cUthf;fg;gl;l njhopw;rhiyf;Fupa thAf;fs;> 

Ngt;GNshNuh fhgd;fs; (PFCS), ifl;Nuh GNshNuh fhgd;fs; (HFCS), 
ry;gu;; vf;rh GNshiul; Nghd;wit Gtp ntg;gkhjypy; cau; gq;fspg; 

Gr; nra;Ak; gr;ir tPl;L thAf;fshFk;. 

1.5 fupafhgd; my;yJ fhgd; Jzpf;iffs;. ,it jho; tspkz;lyj; 

jpy; fPo; tspkz;lyj;jpy; fhzg;gLfpd;w Gtp ntg;gkhjYf;fhd 

fhuzpfshf milahsg;gLj;jg;gl;Ls;sd. ,j;Jzpf;iffs; Rtl;L 

vupnghUl;fSila Fiwjfdj;jpd; %yk; ntspg;gLgit. Jzpf;if 

gUkd; Fiwthdit. fhgdPnuhl;irl;bYk; ghu;f;f ntg;gj;ij  

cwpQ;Rk; jifikiaf; $Ljyhff; nfhz;lit. 

fhgNdhnuhl;irl; (CO) iejurdPnuhl;irl; (NO2)
2  fe;jftPnuhl;irl; (SO2) 

fPo;tspkz;ly XNrhd;> N2O Nghd;wit kiwKfkhd fjpu;tPry; Vw;gLj;Jk; 

thAf;fshFk;. ePuhtp kPNjd; my;yhj Mtpg;gwg;Gila Nrjdr; Nru;itfs; 

(NNVOCS) kw;Wk;  fhw;W Ez;;Fkpohf;fpfs; gr;irtPl;L thAf;fshFk;. 

2.  fhlopj;jYk; cyfshtpa jhtu tu;f;fj;jpy; Vw;gLk; FiwTk; cyf 

ntg;gkhjYf;fhd ,d;ndhU gpujhd fhuzpahFk;. jw;nghOJ mad 

kz;ly fhLfs; tu;j;jf uPjpapyhd ngUe;Njhl;lg; gapu;r; nra;iff 

spd; nghUl;L cyfshtpa uPjpapy; mopf;fg;gl;L tUfpd;wd. fhLfs; 

xspj;njhFg;gpd; %yk; fhgdPnuhl;irl;il epiyg;gLj;jp tspkz;l 

yj;jpy; ,Ue;J mfw;Wgit. fhlopj;jyhdJ tspkz;lyj;jpy;; fhgdP 

nuhl;irl;bd; msit mjpfupf;Fk;.

3.  UV fjpu;fspdhy; jhtugpshe;jd;;fs;; ngUkstpy; mopf;fg;gLfpd;wik

 ,J fhlopj;jiy; xj;j tpisthFk;. ntg;gkhd fly;fspy; thOk; 

jhtug; gpshe;jd;fs; fhgdPnuhl;irl;L Xl;rprd; rkepiyapid NgZ                                                          

tjpy; cjTgit. jhtug;gpshe;jd;fs; CO2 it epiyg;gLj;Jk; msT 

jiuj;jhtuq;fspYk; mjpfkhFk;. jhtu gpshe;jd;fs; Ez;zpa mq;fp 

fshjyhy; thAg;gupkhw;wj;jpd; nghUl;lhd Nkw;gug;gsT ,tw;wpy; mjp-

fkhdjhFk;. ,it 60 - 70 tPjkhd tspkz;lyf; fhgid mfj;J                                                        

wpQ;Rtjw;Ff; fhuzkhdit. XNrhd; gilapdJ eyptpdhy; cs; 

EioAk; mjpNky; Cjhf;fjpu;fs; ,j;jifa mq;fpfis mopg;gjdhy;  

fhgdPnuhl;irl;L mfj;JwpQ;rg;gLk; msT Fiwtilfpd;wJ.
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Gtp ntg;gkhjypdJk; fhyepiy khwwq;fspdJk; tpisTfs; 

1. fly; kl;l mjpfupg;G 

 ghupa JUt gFjpg; gdpg;ghiw njhlu;fs; cUFtjdhy; fly;kl;lk; 

cyfshtpa uPjpapy; mjpfupf;Fk; vt;thwhapDk; gy jPTfspy; thOk; 

kf;fs; fly;kl;l mjpfupg;ghy; Vw;gLk; tpisTfspw;F Kfq;nfhLg;gu;. 

2.  mjPjkhd fhyepiy epfo;Tfs;

 nrwpthd kiotPo;r;rp  njhlu;r;rpahd fhyepiy epfo;Tfs; kw;Wk; 

mtw;wpd; tpisTfshd nts;sg;ngUf;Ffs; kz;rupTfs; Gay;fs; 

#whtspfs; Nghd;wit fle;j jrhg;j fhyq;fspy; ghjpg;Gf;fis              

Vw;gLj;jp tUfpd;wd. ,og;Gf;fs;> Nrjq;fs;> mdu;j;jq;fSf;Ff; fhuz 

khfpd;wd.

3.  cztpdJ ghJfhg;gw;w jd;ik

 Fiwe;jstpyhd czT cw;gj;jp. vjpu;ghu;f;fg;glhj fhyepiy epiy 

ikfs; gapu; cw;gj;jpapy; cyfshtpa uPjpapy; ,og;ig Vw;gLj;jp tUfp-

d;wd. ,jpy; jPtpu tul;rp> milkio Nghd;wtw;why; ghjpg;G Vw;glyhk;. 

4.  KUifj; njhlu;fs; jfu;jy;

 KUifj; njhlu;fspdJ ntspuYk; jfu;Tk; fly; ntg;gepiy mjp-

fupg;gJk; KOikahd rKj;jpuj; njhFjpfs; jfu;tiltjw;Ff; 

fhuzkhfpd;wd. gy ,dq;fSk; jfu;tilfpd;wd. fly; ntg;gepiy  

mjpfupg;G rKj;jpu #oy;njhFjpfspy; gy ,dq;fspd; ,og;Gf;Fk; 

fhuzkhfpd;wd. jw;Nghija juTfspd; gb 2100k; Mz;L ngUkstpy;  

ghjpg;Gf;Fs;shFk;. ,jw;F rKj;jpuq;fspd; ntg;gepiy mjpfupg;G mkpy               

khjy;fs; fhuzkhditahFk;.  

5.  G+r;rpf; Fbj;njhif mjpfupg;G

 g+r;rpf; Fbj;njhiffspd; mjpfupg;Gf; fhuzkhf kNyupah> nlq;F           

Nghd;w g+r;rpfspdhy; guTk; Neha;fs; mjpfupf;Fk;. g+r;rpf; Fbj;njhif 

apy; mjPj mjpfupg;G czT cw;gj;jpf;fhd ghupa mr;RWj;jyhf mik 

Ak;. 

6. capu;g;gy;tifik ,og;G

 Gtp ntg;gkhjYk; fhyepiy khw;wKk; capu;g;gy;tifik Fiwtjw;Ff; 

fhuzkhFk;. #oy;njhFjpfspd; fl;likg;Gf;fs; khw;wk; fhZk;. rpy 

,dq;fs; rhjhuz thoplq;fspy; ,Ue;J Fbngau Ntz;b Vw;gLk;. 

mt;thW Fbngau Kbahj ,dq;fs; mopar;nra;Ak;. 
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XNrhd; gil 

ngUk;ghyhd XNrhd; Jzpf;iffs; tspkz;lyj;jpy; 10 - 50 km gFjpapy; 

fhzg;gLgit. ,J XNrhd; gilahFk;. mjPj mjpNky; Cjhf;fjpu;fsp 

dhy; (UV) Vw;gLk; ghjpg;Gf;fspy; ,Ue;J ghJfhg;gJ.  

,aw;ifahfNt tspkz;lyj;jpy; fhzg;gLk; XNrhd; nrwpT khwhjjh 

Fk;.  300 - 350  Dobson  myFfshFk; (D.U). ,J 200 D.U  ghu;f;ff; FiwAk; 

NghJ XNrhd; gil eypthFk;. ,jw;F XNrhd; eyptpw;fhd ,urhadq;fs; 

fhuzkhFk;.  njd;JUtj;jpd; kPjhd tspkz;lyj;jpy;; ,J Vw;gLfpd;wJ. 

,e;eypT XNrhd; (ODCs)  eypT vd tptupf;fg;gLk;.

XNrhd; gilr; rpijTf;Fg; gq;fspg;Gr; nra;Ak; fhuzpfs;  

gilkz;lyj;jpy; cs;s XNrhd; cUthf;fj;jpw;Fk; rpijTf;Fk; ,ilapyhs 

,aw;ifr; rkepiy ghjpf;fg;gLk;NghJ my;yJ ,of;fg;gLk;NghJ xNrhd; 

gil eypT cz;lhFk;. ,J gpujhdkhf XNrhd;gilapidr; rpijtilar; 

nra;Ak; kdpjdhy; cUthf;fg;gLk; gjhu;j;jq;fshd FNshNuhGNshNuh                                                                  

fhgd;fs; CFCs, kPijy; GNshiul;Lf;fs; MeBr,  n`nyd; Helene,  HCFC  
Mfpatw;wpdpd;W tpLtpf;fg;gLk; FNshuPd;> GNuhkPd; vd;gdtw;wpdhy; 

Vw;gLfpwJ.

XNrhd; eypTj;jhf;fj;jpdhy; cz;lhFk; tpisTfs;

gilkz;lyj;jpd; XNrhd;gilapd; eypT #upadpypUe;J tUk; UV - B  fjpu; 
fspd; CLUtiy mjpfupf;Fk;. ,J fz;Neha;fs;> Njhw;Gw;WNeha;fs;> 

njhw;WNeha;fs; Nghd;wit mjpfupg;gjw;Fk; kdpj Rfhjhug;; ghjpg;Gf;fs; 

Vw;gLtjw;Fk; fhuzkhFk;.

jhtuq;fsJ clw;nwhopypay; kw;Wk; tpUj;jpr; nrad;KiwfsJ  

ghjpg;G UV - B fjpu;fs; mjpfupg;gjdhy; Vw;gLfpd;wik. mwpag;gl;l fhuzp 

ahFk;. UV - B fjpu;fspd; mjpfupg;G tpfhuq;fs; cz;lhfp #oy;njhFjpfspd;  

capu;g;gy;tifikahdJ ,dq;fsJ fl;likg;Gf;fsJ khw;wpaikf;fg;gL 

fpd;wikf;F fhuzkhFk;. ,J flypy; ePUf;Fupa czT tiyfsJ mbg; 

gilia cUthf;Fk; jhtug;gpshe;jd;fsJ mopit Neubahf cz;L 

gz;Zk;. flw;#oy; njhFjpfsJ czT tiffsJ $Wfisg; ghjpf;Fk; 

mj;Jld; UV - B fjpu;fs; mk;gpgpahf;fs; kw;Wk; tpyq;FfsJ tpUj;jpapdJ 

Muk;g fl;lq;fisg; ghjpf;Fk;.

ghiytdkhjy;

tuz;l> cg tuz;l> cyu; cg<utyaq;fs; Nghd;w ,lq;fspy;  

fhyepiy khWghLfs; kw;Wk; kdpjr; nraw;ghLfs; fhuzkhfj; jiur;rPuopT  

eilngWk; nrad;Kiw ghiytdkhjyhFk;. (UNCCD, ghup];, 1994), 
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ghiytdkhjYf;Fg; gq;fspg;Gr; nra;Ak; fhuzpfs;

ghiytdkhjYf;Fg; gq;fspg;Gr; nra;Ak; gpujhd fhuzpfisg;  

ghiytd khjYf;fhd tiutpyf;fzj;jpw;fpzq;f kdpj nraw;ghLfs;> 

fhyepiy khw;wq;fs; vd ,uz;L tifahf tFf;fyhk;. ghiytdkh-

jYf;Ff; fhuz khd fhyepiy khw;wq;fspy; kdpj nraw;ghLfs; ghupa 

gq;fspg;ig toq;Fgit vd;gJ mwpag;gl;lJ.

fhlopj;jy; ghiytdkhjYf;fhd fhuzpfspSs; gpujhdkhdJ. Vnddpy; 

,J jiuf;fPo; ePupdJ kPs;epuk;gy;> kz;zpd; <ug;gjd;> gbTtPo;r;rp> kio 

tPo;r;rp Nghd;wtw;iwf; Fiwg;gjpy; Neubahfg; gq;fspg;Gr; nra;tJ.

jiuapdJk; ePupdJk; kpifahd gad;ghL> fl;Lg;ghlw;w Ruq;fkfo;jy;> 

tptrha ,urhadq;fsJ mjPjgad;ghL  jiuKfhikj;Jtr; nraw;ghL 

Nghd;witAk; ghiytdkhjYf;fhd fhuzq;fshFk;.

ghiytdkhjyhy; cz;lhFk; tpisTfs;

ghiytdkhjyhy; ghjpf;fg;gl;l ,lq;fspy; #oy;njhFjpfsJ Nritf 

Sk; capu;g;gy;tifikAk; FiwtilAk;. jhtu tu;f;fj;jpy; ePUf;fhd 

gw;whf;Fiwia cz;Lgz;Zk;. jhtu,dq;fsJk; tpyq;FfspdJk; thop 

lq;fismopf;Fk;. gpujhdkhfg; gapu;j;jhtu ,dq;fspd; tsu;r;rpiaAk; 

tptrha eltbf;iffisAk; Fiwar;nra;Ak;. ,J kf;fsJk; tpyq;Ffs 

Jk; ghJfhg;ghd cztpdhy; fpilf;Fk; ghjpg;ig cz;Lgz;Zk;. kf;fsJ 

tho;tpYk; Rfhjhuj;jpYk; Fwpg;ghfj; jiur;rPuoptpdhYk; tul;rpapdhYk;              

ghjpf;fg;gl;l ,lq;fspYs;s kf;fspdJ tho;tpy; jPtpu ghjpg;Gf;fis Vw;g 

Lj;Jk;. ghiytdkhjyhy; kz;zpdJk; jhtuq;fspdJk; fhgd; Njf;fw; 

nfhs;sstpy; ePz;lfhy mbg;gilapy; FiwghL cz;lhFk;.

mkpykio cyfshtpa uPjpapy; njhlu; gpur;rpidfisj; njhlUk; xd;wh 

Fk;. gpujhdkhf iejurdpd; xl;irl;Lf;fs; fe;jfj;jpd; xl;irl;Lf;fsp 

dhy; Vw;gLk; tspkhriljypdhy; cz;lhtJ. ,t;thAf;fs; jpz;kf;fopTf 

spd; jfdk;> thfdq;fspd; ,ae;jpuq;fs;> mdy;kpd; gpwg;ghf;fp epiyaq;fs;                                    

Nghd;wtw;wpdpd;W tpLtpf;fg;gLgit.   

mkpykio vd;gJ thdj;jpypUe;J kio gdp Gif kw;Wk; cyu; gbTfs; 

Nghd;w rfytpjkhd mkpyg;gbTfisAk; Fwpg;gjw;fhfg; gad;gLj;jg;gLk; 

gjkhFk;. ,j;jifa ,urhadq;fSldhd rhjhuz ePupdJ pH ngWkhdk; 
5.6 tiuapyhdJ. kioePupy; CO

2
 fiue;J fhNghdpf;fkpyk; cUthFtj-

dhy; ,J ,t;thW fhzg;gLfpd;wJ. mkpy kio ,jdpYk; Fiwe;j pH 
ngWkhdj;ijf; nfhz;lJ.
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mkpykiof;Fg; gq;fspg;Gr; nra;Ak; fhuzpfs;

gpujhdkhf Rtl;L vupnghUl;jfdj;jpdhy; tspkz;lyj;jpw;F tpLtpf;fg; 

gLk; fe;j tPnuhl;irl; kw;Wk; ierurdpd; xl;irl;Lf;fs; KiwNa ry;g+upf; 

fkpykhfTk; iej;jpupf;fkpykhfTk; khWfpd;wik mkpy kiof;fhd 

fhuzq;fshFk;.

mkpy kioapdhy; cz;lhFk; tpisTfs;

gspq;Ff; fw;fspdhy; Md fl;blq;fs; fl;likg;Gf;fis mkpy thA Neub 

ahfg; ghjpg;gJ. ed;dPu; #oy;njhFjpfsJ Fwpg;ghf mUtpfsJ VupfsJ 

rfjpfsJ Nrw;Wepyq;fsJ pH ,y; khw;wj;ij cz;Lgz;ZtJ ed;dPu; 

#oy; njhFjpfsJ fl;likg;Gf;fspdJk; fl;likg;Gf; $WfspYk; khw; 

wj;ij Vw;gLj;JtJ.

kz;zpy; tsj;jd;ikia ,of;fr; nra;tJld; kz;tho; mq;fpfspYk;           

ghjpg;ig cz;L gz;ZtJ. 

Cu, Al, Pb, Hg Nghd;w kz;zpy; fhzg;gLk; ghukhd %yfq;fs; fiue;J 

mfw;wg;gl;L XbtopAk; ePUld; FbePUld; Nru;tjw;Ff; fhuzkhFk;.

mkpy kio fhLfSf;Fg; ghjpg;ig Vw;gLj;Jk;. #oy;njhFjpfspy; Kf;fp 

aj;Jtk; tha;e;j rpwpa jhtuq;fs; kuq;fs; Nghd;wtw;wpy; Neubahd              

ghjpg;ig Vw;gLj;Jk;.

,aw;ifahd Mgj;jpw;F,yf;fhfpa jhtutpyq;fpdq;fsJ ru;tNjr thzp 

gk; njhlu;ghd rkthak; (CITES) - 1975 ,e;j rkthaj;jpdJ Nehf;fk; tpyq; 
FfsJ nfhk;Gfs; Njhy;fs; Nghd;w my;yJ jhtug;gFjpfs; my;yJ KOj; 

jhtuq;fsJ thzpgj;ij mq;fpfsJ epiyngWiff;F mr;RWj;jy; cz;lh 

fhjthW cWjpg;gLj;JtjhFk;. ,r;rkthaj;jpw;F ,zq;f rpy ,dq;fsJ 

Vw;Wkjpapd; nghUl;L Kd;dDkjp ngwg;gl Ntz;Lk;. mjd;nghUl;L ngwg; 

gl;l mDkjp Mtzk; rku;g;gpf;fg;gl Ntz;Lk;. mDkjpahdJ Fwpj;j 

,dj;jpdJ epiyngWiff;F Vw;Wkjp jilaw;wjd;ik cWjpg;gLj;jg;gLk; 

gl;rj;jpy; kl;LNk toq;fg;gLk;. 

,j;jifa ,yq;ifAld; njhlu;Ggl;l rpy cjhuzq;fs; tUkhW

,yq;ifr; rpWj;ijfs;. S: nfhbah,  T: rpWj;ijg;Gyp E :Leopard Cycas -                               
jhtuq;fs;  T: kLg;gid  S: kL

Rw;whly; fhg;Gld; njhlu;Gila  rkthaq;fs;

capupay; gy;tifikr; rkthak; (1992)

capu;g;gy;tifikr; rkthakhdJ Kiwrhuhj tifapy; capu;g;gy;tifikr; 

rkthak; vdg;gLk;.
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capu;g;gy;tifikAld; njhlu;ghd tplaq;fisf; ifahs;tJ.

,J 3 gpujhd Fwpf;Nfhs;fis cilaJ. 

1.  capu;g;gy;tifik my;yJ capupay;g;gy;tifikapdJ fhg;G - ghuk; 

gupa gjhu;j;jq;fs; ,dq;fs; #oy;njhFjpfsJ  fhg;Gld; njhlu; 

ghdJ.

2.  capu;g;gy;tifikapdJ ePbj;j epiy $WfsJ ngwj;jf;f 

gad;ghL kpif Efu;itf; fl;Lg;gLj;Jtjw;fhd tiuaiwfis  

eilKiwg;gLj;Jjy;

3.   ghuk;gupag; gy;tifik kw;Wk; ,dg;gy;tifikapdpd;W fpilf;Fk; 

eyd;fis ehLfspw;fpilNa Kuz;ghLfs; ,y;yhJ rkkhfTk; ePjp 

ahfTk; gpupj;Jf; nfhs;Sjy;

<uepyq;fs; njhlu;ghd uk;rhu; rkthak;

<uepyq;fs; njhlu;ghd uk;rhu; rkthak; vdg;gLtJ <uepyq;fsJk; mtw; 

wpd; tsq;fsJk; kjpa+fkhd gad;ghl;ilAk; fhg;igAk; Nkw;nfhs; 

tjw;fhd mbg;gilfis toq;FtJ. ,yq;ifapy; uk;rhu; rkthaj;jpd; 

mbg;gilapy; gpufldg;gLj;jg;gl;l 6 ,lq;fs; cs;sd. MidtpOe;jht>              

Ge;jy> khJfq;if> tq;fhiy tpy;gj;J Fkz Mfpad ,j;jifaitah-

Fk;.

fg;gy;fshy; cz;lhFk; khriljiyj; jLg;gjw;fhd ru;tNjr rktha  

(MARPOL) - 1973

nraw;ghLfspd;NghJk; jw;nrayhfTk; fg;gy;fs; %yk; fly;rhu;e;j Rw;wh 

ly;fs; khriljiyj; jLg;gjw;fhdJ ,r;rkthaj;jpdpd;W fly;rhu;e;j 

Rw;whliyf; fhg;gjhFk;.  ,jd;%yk; vz;nza;fs; jPq;Fgaf;Fk; gjhu;j; 

jq;fs; jw;nrayhff; fly;rhu; #oy;fspy; khriljiy cz;Lgz;Z 

tijf; Fiwg;gJTk; KOtJkhf mfw;WtJkhFk;.

nkhw;wpay; tiuNtL 1989

XNrhd; gilapdJ eypTf;Ff; fhuzkhd gjhu;j;jq;fsJ tpLtpg;igj; jL-

j;J XNrhd;giliag; ghJfhg;gjw;fhd ru;tNjr rkthakhFk;.

nfhNahl;Nlh tiuNtL  1977

,J fhyepiy khWghLfs; njhlu;ghd If;fpaehLfs; rl;lfg;gpufldj; 

Jld; njhlu;Ggl;l ru;tNjr rkthak;. ,jd; mq;fj;jpdu;fs;; gr;irtPl;L 

thAf;fsJ ntspaPl;ilj; jPu;khdpf;fg;gl;l kl;lq;fspw;Ff; fl;Lg;gLj;Jtjw; 

fhd flg;ghl;ilf; nfhz;ltu;fs;.
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2012 ,y; Nlh`hfl;lhupy; nfhNahl;Nlh tiuNtbw;fhd Nlh`h fl;lhu; 

jpUj;jk; gpNuupf;fg;gl;lJ. ,jd;gb 2013 - 2020 tiuapyhd fhyg;gFjpapy; 

mq;fj;Jt ehLfs; ntspaPl;L tPjj;ij 18 % khff; Fiwj;Jf; nfhs;s 

Ntz;Lk;.

Ngry; rkthak; 1989

jPq;F gaf;Fk; er;Rj;jd;iktha;e;j fopTfshy; Rw;whlYf;Fk; kdpj            

Rfhjhuj;jpw;Fk; Vw;gLk; tpisTfs; njhlu;ghdJ. ,j;jifa fopTfis 

ehLfSf;Ff; FWf;fhff; flj;JtJld; njhlu;ghdJ. ,jd; mKyhf;f 

,yf;Ffis er;Rj;jd;ikahd fopTfs; gue;jstpy; tiuaWf;fpd;wJ. ,J 

mtw;wpdJ %yq;fisAk; mtw;wpdJ cs;sff; $WfisAk; mbg;gil 

ahff; nfhz;L Nkw;nfhs;sg;gLfpd;wJ. Vida fopTfs; ,uz;L tif 

ahf tFf;fg;gLfpd;wd. Pb, Hg Nghd;w ghukhd %yfq;fisf; nfhz;l 

fopTfSk; njhw;WNeha;f; fhuzpfisf; nfhz;bUf;ff; $ba itj;jpa  

rhiyf; fopTfSk; ,j;jifad.

,yq;ifapd; Rw;whly;fSld; njhlu;ghd nfhs;iffSk; rl;l 

thf;fq;fSk;

,yq;if [dehaf Nrhrypr Fbaurpd; murpay; ahg;G Rw;whly;  

Nkk;ghL> ghJfhg;G Mfpatw;wpd; nghUl;lhd Vw;ghLfis cilaJ.  

Rw;whly; fhg;G njhlu;ghf ,yq;if murhq;fk; gy nfhs;iffisAk; 

rl;lq;fisAk; ,aw;wpAs;sJ. ,tw;Ws; gy jw;NghJ ,w;iwg;gLj;jy;f 

isAk; jpUj;jq;fisAk; Ntz;b epw;git. ,it kPwg;gLk; gl;rj;jpy;  

mjw;fhd jz;lidfisAk; Fwpg;gpLgit. nfhs;iffs; gy eilKiwr; 

nraw;ghLfisAk; kPwg;gLk; gl;rj;jpy; mjw;fhd jz;lidfisAk;  

Fwpg;gpLgit. jhtu tpyq;Ffs; ghJfhg;Gf; fl;lisr; rl;lKk; Njrpa 

Rw;whly; rl;lKk; Rw;whly; fhg;gpd; nghUl;lhd Kf;fpakhd rl;lq;fshFk;.

jhtu tpyq;Ffs; ghJfhg;Gr; rl;lk;

1937Mk; Mz;bd; 2 Mk; ,yf;f fl;lisr;rl;lKk; mjd; fPo;tUk; jpUj; 

jq;fSk; ehl;bdJ jhtuq;fisAk; tpyq;FfisAk; ghJfhg;gjw;fhdit. 

jhtutpyq;Ffs; ghJfhg;G mjpfhuk; tdtpyq;Ffs; ghJfhg;Gj;jpizf;fsj; 

jpw;fhdJ. ,J Njrpa g+q;fhf;fs;> ngupJk; ghJfhf;fg;gl;l ,aw;if xJf; 

Ffs;> tdq;fspw;fpilapyhd flg;Gtopfs;> ruzhyaq;fs; Mfpatw;iw 

];jhgpf;fTk; gupghypf;fTkhd Vw;ghLfisf; nfhz;lJ.
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Notes :

This is to acknowlwdge that some of the diagrams used in the book have been taken 
form various cletronic sources using internet. This book is not published to make 
profit and sold only to cover cost.

The resource book is prepared according to the subject content and learning outcomes 
of the G.C.E. (A/L) Biology new syllabus which is implenented from 2017.

The Conyent of this Resource book declares yhe limiration of G.C.E. (A/L) Biology 
new syllabus which is implemented form 2017.
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