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LIFE SCIENCE 
TEST – 7  

 12k; tFg;G jhtutpay; 
 

1.   
jhtuq;fspy; ghypyh ,dg;ngUf;fk; kw;Wk; ghypdg;ngUf;fk; (F) 

2.  ghuk;gupa kugpay; 
3.  FNuhNkhNrhk; mbg;gilapyhd ghuk;gupak; 
4.  capupnjhopy;El;gtpay; newpKiwfSk; nray;KiwfSk; 
5.  jhtuj; jpR tsh;g;G (f) 
6.  #o;epiyapay; 
7.  #oy;kz;lyk; 
8.  Rw;Wr;#oy; gpur;rpidfs; 
9.  gaph; ngUf;fk; (f) 

10.  nghUshjhug; gaDs;s jhtuq;fSk; njhopy;KidTj; jhtutpaYk;  
 

12th Botany  
 

jhtutpay;; 
myF– 1 jhtuq;fspy; ghypyh ,dg;ngUf;fk; kw;Wk; ghypdg;ngUf;fk;; 

 
cyfpy; thOk; caphpdq;fspd; mj;jpahtrpakhd gz;Gfspy; xd;W ,dg;ngUf;fk; MFk;. 
cyfpy; rpw;wpdq;fs; epiyj;jpUg;gjw;Fk;> NtWghl;bd; %yk; jFe;j khw;wq;fSld; re;jjpfs; 
njhlh;e;J tho;tjw;Fk; ,dg;ngUf;fk; xU Kf;fpakhd epfo;thf cs;sJ. jhtu 
,dg;ngUf;fk; jhtuq;fs; epiyj;J tho;tjw;F kl;Lky;yhky;> jhtuq;fis NeubahfNth 
my;yJ kiwKfkhfNth rhh;e;J thOk; kw;w vy;yh caphpdq;fSk; njhlh;e;J epiyj;J 
tho;tjw;F Kf;fpakhdjhf cs;sJ. ghpzhkj;jpy; ,dg;ngUf;fk; xU Kf;fpa gq;fhw;WfpwJ. 
,e;j myfpy; jhtu ,dg;ngUf;fj;ijg; gw;wp ehk; tphpthf fhz;Nghk;.  
 
jhtu fUtpaypd; iky;fw;fs;:  
1682 –nefka;ah F&t; - kyhpd; Mz; cWg;ig kfue;jj;jhs; vd;W Fwpg;gpl;Ls;shh;.  
 
1694 –R.J. Nfkuhhpa]; - kyh;> kfue;jg;ig> kfue;jj;Jfs; kw;Wk; #y; mikg;G  
   gw;wp tpthpj;Js;shh;.  
 
1761 –J.G. Nfhy;&l;lh; - kfue;jr; Nrh;f;ifapy; G+r;rpfspd; Kf;fpaj;Jtk; gw;wp  
   tphpthd njhFg;G je;Js;shh;.  
 
1824 –G.B. mkprp kfue;jf; Fohiaf; fz;lwpe;jhh;.  
 



 

2 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

1848 - `hg;kPa;];lh; - ehd;ka kfue;jj;Jfs; (Pollentetrad) mikg;G gw;wp  
 tpsf;fpAs;shh;. 
 
1870 - `hd;];Bd; - Nfg;rpy;yh kw;Wk; myp];kh jhtuq;fspy; fU tsh;r;rp gw;wp  
 tpthpj;Js;shh;.  
 
1878–E. ];l;uh];gh;fh; - gy;fU epiyia gjpT nra;Js;shh;.  
 
1884 & 1898 – E. ];l;uh];gh;fh; - NfkPl;fspd; ,izitf; fz;lwpe;jhh;.  
 
1899 – S.G. eth];]pd; kw;Wk; L fpdhh;L ,UtUk; jdpj;jdpahf ,ul;ilf;  
    fUTWjiyf; fz;Lgpbj;jdh;.  
 
1904 – E. N`d;dpq; - nraw;if Kiwapy; fU tsh;r;rpiaj; njhlq;fpdhh;. 
 
1950 – D.A N[h`hd;rd; - fU tsh;r;rp gw;wpa tifg;ghl;bid Kd; nkhope;jhh;.  
 
1964 –S. Ffh kw;Wk; S.C. kNf];thp – lhl;Luh jhtu kfue;jj;Jfs;fspy;  
   ,Ue;J xUkba jhtuq;fis cUthf;fpdh;.  
 
1991 -  E.S. Nfhd; kw;Wk; E.M. NkaNuhtpl;]; kyh; ghfq;fspd; Njhd;Wjy; epiy  
  kw;Wk; tsh;r;rp Fwpj;j kugpaiy tpsf;Fk; ABC Kd;khjphpia  
  Kd;nkhope;jdh;.  
 
2015 –K.S. fpU~;z %h;j;jp –G+f;Fk; jhtuq;fspy; fUTWjYf;F Kd; kw;Wk;  
 ,dg;ngUf;f tsh;r;rp gw;wpa %yf;$W mk;rq;fis njhFj;Js;shh;.  
  
gQ;rdd; kNf];thp (1904 – 1966) 
Nguhrpah; kNf];thp jhtu fUtpay;> Gw mikg;gpay;>cs;sikg;gpay; Nghd;w gphpTfspy; 
rpwg;G ngw;w xU jhtutpay; ty;Yeuhthh;. ,th; 1934-Mk; Mz;L ,e;jpa mwptpay; 
fofj;jpd; rpwg;G Njh;T cWg;gpduhdhh;. 1950-Mk; Mz;L 'md; ,d;l;NuhlÑd; L jp 
vk;gphpahy[p Mg; MQ;rpNah];ngh;k;];"(An introduction to the Embryology of Angiosperms) 
vd;w jiyg;gpy; xU Gj;jfk; ntspapl;lhh;. ,th; 1951-Mk; Mz;L 'jhtu Gw mikg;gpay; 
ty;Yeh;fSf;fhd gd;dhl;L fofj;ij (International Sociaety for plant Morphologists) 
epWtpdhh;.  
  
nghJthf caphpdq;fspd; ,dg;ngUf;fk; fPo;f;fhZk; ,uz;L gphpTfspy; 
tifg;gLJ;jg;gl;Ls;sJ.  
 1. ghypyh ,dg;ngUf;fk;  
 2. ghypdg; ngUf;fk;  
 
ghypyh ,dg;ngUf;fk; (Asexual Reproduction):  
NfkPl;fs; <Lglhky; jd;Dila nrhe;j rpw;wpdq;fis ngUf;Ftjw;F cjTk; ,dg;ngUf;f 
Kiw ghypyh ,dg;ngUf;fk; vd;W miof;fg;gLfpwJ. gjpNdhuhk; tFg;gpy; myF 1-ypUe;J 
,dg;ngUFf;fk; caphpdq;fspd; xU Kf;fpa gz;G vd;gij njhpe;Jf; nfhz;Nlhk;.  
NkYk; ,q;F gy;tif ,dg;ngUf;fk; gw;wp tpthpj;Js;Nshk;. ghpzhkj;jpy; fPo;epiyj; 
jthuq;fs;> G+Q;irfs;> tpyq;Ffspy; gy;tif ghypyh ,dg;ngUf;f Kiw fhzg;gLfpwJ. 
nfhdpbaq;fs; Njhw;Wtpj;jy; (M];gh;[py;y];>ngdprpypak;)> nkhl;L tpLjy; (<];l;>i`l;uh)> 
Jz;lhFjy; (];igNuhifuh)> n[k;kh cUthjy; (khh;fhd;~pah)> kPSUthf;fk;> (gpsNdhpah) 
kw;Wk; ,U gpsTUjy; (ghf;Bhpaq;fs;) Nghd;wit rpy ghypyh ,dg;ngUf;f KiwfshFk;. 
(gjpNdhuhk; tFg;gpy; myF 1y; cs;s ghlk; xd;iwf; fhz;f) ,e;j ,dg;ngUf;f Kiwapy; 
Njhd;Wk; caphpdq;fs; Gw mikg;gpYk;> gugpaypYk; xj;jpUg;gjhy; efy;fs; (clones) vd;W 
mwpag;gLfpd;wd. cah;jhtuq;fSk; ghypyh ,dg;ngUf;fj;jpd; NghJ gy Kiwfis 
gpd;gw;Wfpd;wd. mit fPNo nfhLf;fg;gl;Ls;sd.  
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jiytop ngUf;fk; (Vegatative propagation) 
,aw;if Kiwfs; (Natural methods): 
,aw;ifahf jiotop ,dg;ngUf;fj;jpy; nkhl;Lfs; tsh;e;J Gjpa jhtuq;fisj; jUfpd;wd. 
nkhl;Lfs; Nth;> jz;L> ,iy Nghd;w cWg;Gfspy; Njhd;wyhk;. xU Fwpg;gpl; epiyapy; GJ 
jhtuk; ngw;Nwhh; jhtuj;jpypUe;J gphpf;fg;gl;L Gjpa jhtukhf cUthfpwJ. rpy jiotop 
,dg;ngUf;fj;jpy; <LgLk; jhtu cWg;Gfs; Nrkpg;G kw;Wk; gy Mz;L thOk; jd;ik 
cilajhFk;. jhtu ,dg;ngUf;fj;jpw;F gad;gLk; myF ,dg;ngUf;f cWg;Gfs; 
(reproductive propagules) my;yJ guty; cWg;Gfs; (Diaspores) vd;W mwpag;gLfpd;wd. 
jiytop ,dg;ngUf;fj;jpw;F cjTfpd;w rpy cWg;Gfspd; nfhLf;fg;gl;Ls;sJ.  
 
 
Nthpy; jiytop ,dg;ngUf;fk; (Vegetative reproduction in roots):  
 
rpy jhtuq;fspd; Nth;fspy; jiytop my;yJ khw;wpl nkhl;Lfs; Njhd;Wfpd;wd. 
vLj;Jf;fhl;Lfs;: Kiuah> lhy;gh;[pah kw;Wk; kpy;ypq;Nlhdpah. rpy fpoq;F tbt khw;wpl 
Nth;fs; nkhl;Lfis Njhw;Wtpg;gijf; jtpu czitAk; Nrkpf;fpd;wd. vLj;Jf;fhl;L: 
Ig;Nghkpah gl;lhl;l]; kw;Wk; lhypah. jFe;j #o;epiyfspy; nkhl;Lfs; nfhz;l Nth;fs; 
jha; jhtuj;jpypUe;J gphpe;J jdpj; jhtukhf tsh;fpd;wd.  
 

ePh;epiyfis ghjpf;Fk; ePh; i`ahrpe;j; (If;fhh;dpah fpuhrpg;g];) vd;w jhtuk; ePH; epiyfshd 
Fsk;> VHp kw;Wk; ePh; Njf;fq;fspy; CLUTk; fisahFk;. ,J nghJthf "tq;fj;jpd; 
mr;RWj;jy;" vd;W mwpag;gLfpwJ. ,J Ntfkhf gutp ephpy; fye;Js;s Mf;]p[id Fiwj;J 
kw;w ePh;tho; caphpdq;fs; kba fhuzkhfpwJ.  
 
jz;by; jiotop ,dg;ngUf;fk; (Vegetative reproduction in stems):  
gjpNdhuhk; tFg;gpy; myF 3-ypUe;J gy;tif jiufPo; jz;L kw;Wk; jiu xl;ba jz;bd; 
cUkhw;wq;fis gw;wp ePq;fs; ed;F mwpe;jpUg;gPh;fs;. ,iyfspy; kl;lepyj; jz;L (kpA+rh 
ghubrpahf;fh kw;Wk; [pd;[p/ngh; m/gprpdhNy> Fh;Fkh yhq;fh)> jiuabf;fpoq;F 
(mNkhh;Nghghy]; kw;Wk; nfhyNf]pah)> fpoq;F (nrhyhdk; bA+gNuhrk;)> Fkpo;j;jz;L 
(my;ypak; rPg;gh kw;Wk; tpy;ypak;)> XL jz;L (nrd;nly;yh Vrpahl;bfh)> Nth;tpLk; XLjz;L 
(nkd;jh kw;Wk; /gpuNfhpah)> ePh; XL jz;L (gp];bah> If;fhh;dpah)> jiufPo; ce;J jz;L 
(fpiurhd;jpkk;)> rpW Fkpo; nkhl;Lf;fs; (lah];fhhpah> mNft;)> kl;lepyj;jz;bd; fZtpd; 
Nfhznkhl;L kw;Wk; fpoq;fpd; fz; mikg;gpypUe;Jk; Gjpa jhtuq;fs; Njhd;Wfpd;wd.  
 
,iyapy; jiytop ,dg;ngUf;fk; (Vegetative reproduction in leaf):  
rpy jhtuq;fspy; ,iyfspy; khw;wplj;J nkhl;Lfs; Njhd;Wfpd;wd. ,it ngw;Nwhh; 
jhtuj;jpypUe;J gphpe;J Gjpa jdp jhtuq;fshf tsh;fpd;wd. vLj;Jf;fhl;Lfs;: 
gpiuNah/gpy;yk;> rpy;yh> ngNfhdpah> gpiuNah/gpy;yj;jpy; rijg;gw;Ws;s kw;Wk; tpsk;gpy; 
gs;sq;fSila ,iyfs; cs;sd. ,g;gs;sq;fspy; Ntw;wpl nkhl;Lfs; Njhd;Wfpd;wd. 
,it ,iytsh; nkhl;Lfs; (epiphyllous buds) vd;W mwpag;gLfpd;wd. ,iy mOfpaJk; 
,t;tikg;Gfspy; Nth; njhFg;G cUthfp jdp jhtuq;fshf khWfpd;wd. rpy;yh Mw;W 
kzypy; tsUk; xU Fkpo;jz;L jhtukhFk;. ,jd; jio ,iyfs; ePz;Lk;> FwfpAk; 
cs;sd. ,tw;wpd; Edpapy; ,iytsh; nkhl;Lfs; Njhd;wp mit jiuia njhl;lTld; GJ 
jdp jhtuq;fshf khWfpd;wd.  
,ay;G jiotop ,dg;ngUf;fj;jpd; ed;ikfs;: (Advantages of natural vegetative 
reproduction) 
 
• ,dg;ngUf;fj;jpw;F xU ngw;Nwhh; kl;Lk; NghJkhdJ.  

 
• Njhd;wpa Gjpa jhtuk; xj;j kugZjd;ikAilait.  

 
• rpy jhtuq;fspy; ,J vspjpy; guTjYf;F cjTfpwJ. vLj;Jf;fhl;L> ];igdp/ngf;];  
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• Njhl;lf;fiy ty;Yeh;fSk;> tptrhapfSk; ,ay;ghd jiytop ,dg;ngUf;fk; nra;a 
cjTk; ,e;j cWg;Gfis gapwhf;fj;jpw;F gad;gLj;Jfpd;wdh; kw;Wk; nghpa mstpy; 
jthuq;fis mWtil nra;aTk; gad;gLj;Jfpd;wdh;.  
 

,ay;G jiotop ,dg;ngUf;fj;jpd; jPik (Disadvantages of natural vegetative 
reproduction):  

• Gjpjhf cUthFk; jhtuq;fspy; kugZrhh; NtWghL fhzg;gLtjpy;iy.  
 

nraw;if Kiwfs; (Artificial Methods):  
NkNy Fwpg;gpl;Ls;s ,ay;G jiytop ,dg;ngUf;f Kiwfisj; jtpu Ntshz;ikapYk;> 
Njhl;lf;fiyapYk; mtw;wpd; cWg;GfspypUe;J jhtuq;fis ngUf;Ftjw;F gy topKiwfs; 
gad;gLj;Jfpd;wd. ,it nraw;if ,dg;ngUf;f KiwfshFk;. rpy nraw;if ,dg;ngUf;f 
Kiwfs; kdpjh;fshy; ePz;l fhykhf gad;gLj;jg;gLfpd;wd. ,it ghuk;ghpa KiwfshFk; 
(conventional methods). md;ikf;fhyq;fspy; Fiwe;j Neuj;jpy; $Ljyhd vz;zpf;ifapy; 
jhtuq;fis cUthf;f njhopy;El;gk; gad;gLj;jg;gLfpwJ. ,k;Kiwfis etPd Kiwfs; 
(modern methods) vd;W miof;fyhk;. 
 
ghuk;ghpa Kiwfs; (Conventional methods):  
nghJthd ghuk;ghpa Kiwfspy; Nghj;JeLjy;> xl;Ljy;> gjpak; NghLjy; Nghd;wit 
mlq;Fk;.  
 

1. Nghj;Jfs; (Cutting): ,k;Kiwapy; ngw;Nwhh; jhtuj;jpypUe;J Nth;> jz;L> ,iy 
Nghd;w ghfq;fis Nghj;Jfshf gad;gLj;jyhk;. ntl;ba gFjpfs; jFe;j Clfj;jpy; 
itj;jgpd; Gjpa jhtuk; cUthfpwJ. ,J Nth;fis cUthf;fp Gjpa jthukhf 
tsh;fpwJ. gad;gLj;jg;gLk; ghfj;jpd; mbg;gilapy; Nth; Nghj;Jfs; (khy];)> jz;L 
Nghj;Jfs; (i`gp];f];> Nghfd;tpy;yh> nkhhpq;fh)> ,iy Nghj;Jfs; (gpNfhdpah> 
gpiuNah/gpy;yk;)> jz;L Nghj;JfNs ngUk;ghYk;,dg;ngUf;fj;jpw;F 
gad;gLj;jg;gLfpd;wd.  

 
2. xl;Ljy; (Grafting):,k;Kiwapy; ,uz;L ntt;NtW jhtuq;fspd; ghfq;fs; jhtuk; 

xl;Lj;jz;L (scion) vd;Wk; mwpag;gLfpd;wd. vLj;Jf;fhl;Lfs;: vYkpr;ir> kh kw;Wk; 
Mg;gps;> Nth;fl;il kw;Wk; xl;Lj;jz;L ,ilNa Vw;gLk; ,izg;igr; rhh;e;J gy;tif 
xl;Ljy; cs;sd. mit  
1. nkhl;L xl;Ljy;  
2. mZF xl;Ljy;  
3. eh xl;Ljy;  
4. Edp xl;Ljy;  
5. Mg;G xl;Ljy; vd;gdthFk;.  
 

1. nkhl;L xl;Ljy; (Bud grafting):Nth;fl;ilapy; xU T- tbt fPwy; Vw;gLj;jg;gLfpwJ. 
gpd;G kug;gl;il J}f;fg;gLfpwJ. rpwpJ fl;ilAld; Nrh;e;j xl;Lj;jz;L nkhl;L fPwypy; 
gl;ilf;F fPNo itf;fg;gLfpwJ. gpwF ,J rhpahf xU Nlg; gad;gLj;jp 
Rw;wg;gLfpwJ.  
 

2. mZF xl;Ljy; (Approach grafthing): ,k;Kiwapy; Nth;fl;il> xl;Lj;jz;L 
,uz;LNk Nt&d;wpAs;sd. Nth;fl;il xU njhl;bapy; tsh;f;fg;gLfpwJ. ,J 
xl;Lj;jz;Lld; neUf;fkhf nfhz;L tug;gLfpwJ. ,uz;Lk; xNu msT jbg;gilajhf 
,Uj;jy; mtrpak;. ,uz;bYk; xU rpwpa rPty; ntl;lg;gl;l ePf;fg;gLfpwJ. ,uz;bd; 
ntl;lg;gl;l gug;GfSk; xd;iwnahd;W neUf;fkhf nfhz;L tug;gl;L fl;lg;gl;L xU 
Nlg;gpdhy; Rw;wg;gLfpd;wd. 1 – 4 thuq;fSf;F gpwF Nth;fl;ilapd; EdpAk; 
xl;Lj;jz;bd; mbAk; ePf;fg;gl;L jdpj;jdp njhl;bapy; tsh;f;fg;gLfpd;wd.  
 

3. eh xl;Ljy; (Tongue grafting): xNu gUkDila xl;Lj;jz;L kw;Wk; Nth; fl;ilia 
rha;thf ntl;b xl;Lj;jz;il Nth;fl;ilAld; Nlg; gad;gLj;jp xl;l Ntz;Lk;.  
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4. Edp xl;Ljy;(Crown grafting):Nth;fl;il mstpy; nghpajhf ,Uf;fk;NghJ 

xl;Lf;fl;ilfs; Mg;G tbtj;jpy; ntl;lg;gl;L> Nth;fl;ilapy; cz;lhf;fg;gl;l gpstpy; 
my;yJ gs;sj;jpy; nrUfg;gLfpd;wd. gpd;G ,it epiyahd xl;Ljy; nkOF 
gad;gLj;jp epiy epWj;jg;gLfpwJ.  
 

5. Mg;G xl;Ljy; (Wedge grafting): ,k;Kiwapy; Nth; fl;ilapy; Jis my;yJ 
kug;gl;ilapy; ntl;L Vw;gLj;jg;gLfpwJ. xl;Lj;jz;bd; Fr;R fpisia ,jpy; nrhUfr; 
nra;J cWjpahf ,izj;J> ,uz;bd; Nfk;gpaKk; ,izf;fg;gLfpd;wd.  
 

gjpak; NghLjy; (Layering): ,k;Kiwapy; ngw;Nwhh; jhtuj;jpd; jz;L jhtuj;NjhL 
xl;bapUf;Fk; NghJ mjpypUe;J Nth;fs; Njhd;Wtjw;F J}z;lg;gLfpwJ. Nth; 
Njhd;wpagpd; Nth; gFjp ntl;b ePf;fg;gl;L Gjpa jhtukhfpwJ. vLj;Jf;fhl;Lfs;: 
,f;Nrhuh kw;Wk; [h];kpdk;> kz;Kl;L gjpak; kw;Wk; fhw;W gjpak; Nghd;wit rpy 
tif gjpaq;fshFk;.  
 

1. kz;Kl;L gjpak; (Mound layering):nefpo;Tj;jd;ikAila fpisfs; ngw;w 
jhtuq;fspy; ,k;Kiw gad;gLj;jg;gLfpwJ. ,itfSila mbfpisia tisj;J 
jiug; gFjpf;F vLj;Jr; nrd;W jz;L kz;zpDs; Gijf;ff;gLfpwJ. jz;bd; Edp 
jiuapd; Nky; cs;sJ. Gijj;j jz;bypUe;J Nth;fs; Njhd;wpa gpd; ngw;Nwhh; 
jhtuj;jpypUe;J ntl;lg;gLtjhy;> Gije;j gFjp jdp jhtukhf tsh;fpwJ.  
 

2. fhw;W gjpak; (Air layering): ,jpy; jz;L fZg;gFjpapy; nrJf;fg;gLfpwJ. ,g;gFjpapy; 
tsh;r;rp `hh;Nkhd;fs; Nrh;g;gjhy; Nth; cUthjiy J}z;LfpwJ. ,g;gFjp <ug;gjkhd 
kz;zhy; %lg;gl;L ghypjPd; ciwaplg;gLfpwJ. 2 – 4 khjj;jpw;Fs; 
,f;fpisfspypUe;J Nth;fs; Njhd;Wfpd;wd. ,t;thW Nth;fs; Njhd;wpa fpisfs; 
ngw;Nwhh; jhtuj;jpypUe;J ePf;fg;gl;L jdp njhl;b my;yJ jiuapy; tsh;f;fg;gLfpd;wd.  
 

ghuk;ghpa Kiwfspd; epiwfs; (Advantages of conventional methods):  
 

• ghuk;ghpa Kiwfspd; %yk; cUthf;fg;gLk; jhtuq;fs; kugZ uPjpahf xNu 
khjphpahdit.  
 

• ,k;Kiwapd; %yk; mjpf jhtuq;fis FWfpa fhyj;jpy; cUthf;fKbAk;.  
 

• rpy jhtuq;fspd; tpijfis cUthf;Ftjpy;iy my;yJ kpff; Fiwthd tpijfis 
cUthf;Fk;. ,d;Dk; rpy jhtuq;fspy; cUthf;fg;gLk; tpijfs; Kisg;gjpy;iy. 
,j;jifa vLj;Jf;fhl;Lfspy; ,k;Kiwfspd; %yk; FWfpa fhyj;jpy; mjpf 
jhtuq;fis cUthf;f KbAk;.  
 

• jiytop ,dg;ngUf;fk; %yk; mjpf nrytpy;yhky; xU rpy jhtuq;fis 
ngUf;filar; nra;aKbAk;. vLj;Jf;fhl;L nrhyhdk; bA+gNuhrk;  
 

• Neha; vjph;g;G> cah; tpisr;ry; Nghd;w tpUk;gj;jf;f gz;Gfis nfhz;l ,uz;L 
ntt;NtW jhtuq;fs; xl;L nra;ag;gl;L Gjpa jhtuq;fshf mNj tpUk;gj;jf;f 
gz;GfSld; tsh;f;f KbAk;.  

 
ghuk;ghpa Kiwfspd; Fiwfs; (Disadvantages of conventional methods): 

• itu]; njhw;W nfhz;l ngw;Nwhh; jhtuq;fis ,k;Kiwfspy; gad;gLj;Jk;NghJ 
itu]; njhw;Wf; nfhz;l Gjpa jhtuq;fs; cUthf;fg;gLfpd;wd.  
 

• jiytopg; ngUf;fj;jpw;fhf gad;gLj;jg;gLk; jio cWg;Gfs; (mikg;Gfs;) 
gUj;jjd;ik nfhz;Ls;sjhy; mitfis Nrkpj;J itg;gJk;> ifahs;tJk; fbdk;. 
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etPd Kiw (Modern Method): 
 
Nful; jhtuj;jpypUe;J gphpj;njLf;fg;gl;l Kjph;e;j /Gnshak; ghuq;ifkh nry;fs; 
fl;Lg;gLj;jg;gl;l #oypy; jFe;j Clfj;jpy; itj;J> J}z;lg;gl;L nry; gFg;G mile;J xU 
Gjpa fhul; jhtuk; cUthdij fhh;dy; gy;fiyf;fof Nguhrphpah; F.C. ];Buthh;L 1932-Mk; 
Mz;by; vLj;Jf; fhl;bAs;shh;. ,j;jifa nry;fs; KO Mf;Fj;jpwd; nfhz;lit vd;W 
tpthpf;fg;gLfpd;wd. jFe;j #o;epiyfspy; xU KO jhtuj;ij xU jhtur;nry; cz;lhf;Fk; 
kugZrhh; jpwd; KO Mf;Fj;jpwd; (totipotent) vd miof;fg;gLfpwJ. xU nry;ypd; ,e;j 
rpwg;Gg; gz;G Njhl;lf;fiy> tdtpay; kw;Wk; jhtug;ngUf;F njhopw;rhiyfspy; 
gad;gLj;jg;gLfpwJ. jFe;j fl;Lg;gLj;jg;gl;l #oypy; jhtu jpRf;fis jdpg;gl;l tsh;g;G 
Clfj;jpy; tsh;f;Fk; Kiw jpR tsh;g;G (Tissue culture) vd miof;fg;gLfpwJ.  
 
Ez; ngUf;fk; (Micropropagation):  
 
jpR tsh;g;gpd; %yk; xU KO jhtukhdJ xu jdp nry;> jpR my;yJ jiotop mikg;Gfspd; 
rpW Jz;LfspypUe;J jpR tsh;g;G %yk; ngwg;gLtJ Ez;ngUf;fk; (micropropagation) vd;W 
miof;fg;gLfpwJ. ,J xU etPd jhtug;ngUf;f Kiwfspy; xd;whFk;. tphpthd Ez;ngUf;f 
gbepiyfs; myF 8-y; nfhLf;fg;gl;Ls;sJ.  
 
etPd Kiwfspd; epiwfs; (Advenatges of modern methods):  
 

• tpUk;gpa gz;Gfs; nfhz;l jhtuq;fis Fiwe;j fhyj;jpw;Fs; tpiuthf 
ngUf;fkilar; nra;a KbAk;.  

• cUthf;fg;gLk; jhtuq;fs; xj;j kugZrhh; gz;Gfis nfhz;bUf;Fk;.  
• Gjpa jhtuq;fis cUthf;f jpR tsh;g;ig ve;j xU gUtj;jpYk; Nkw;nfhs;s KbAk;.  
• caph;g;G jpwdw;w kw;Wk; Kisf;Fk; jpwdw;w tpijfis cUthf;Fk; jhtuq;fis jpR 

tsh;g;gpd; %yk; ngUf;fkilar; nra;a KbAk;.  
• mhpjhd kw;Wk; mghaj;jpw;F cl;gLj;jg;gl;Ls;s jhtuq;fis ngUf;fkilar; nra;a 

KbAk;.  
• Neha;fsw;w jhtuq;fis Mf;Fj;jpR tsh;g;gpd; (Meristem culture) %yk; cUthf;f 

KbAk;.  
• jpR tsh;g;igg; gad;gLj;jp nry;fis kugZrhh; hPjpahf khw;wkilar; nra;a KbAk;.  

 
etPd Kiwfspd; Fiwfs; (Disadvantages of modern methods):  

• ,jpy; ciog;G mjpfkhfj; Njitg;gLfpwJ kw;Wk; jpwDs;s gzpahsh;fs; 
Njitg;gLfpd;wdh;.  
 

• ,q;F Neha; fpUkpfsw;w #oy; guhkhpf;fg;gl Ntz;bAs;sjhy; $Ljyhd nrytPdk; 
Vw;gLfpwJ.  
 

• ,k;Kiwfspd; %yk; Njhd;Wk; jhtuq;fs; xj;j kugZj;jd;ik nfhz;l efy; 
nry;fspypUe;J Njhd;Wtjhy;> gaph;fs; midj;Jk; Gjpa Neha;fshy; ghjpg;Gf;F 
cs;shfyhk; my;yJ #o;epiyfspy; Vw;gLk; khw;wq;fspdhy; mopf;fg;glyhk;.  
 

• rpy rkaq;fspy; Nfy]; (callus) tpUk;gj;jfhj kugZ khw;wq;fis mile;J> tzpf 
gad;ghl;bw;F cs;shfhky; Nghfpd;wd.  
 

ghypdg; ngUf;fk; (Sexual Reproduction):  
 
fPo;epiyj; jhtuq;fshd ghrpfs;> gpiuNah/igl;fspy; eilngWk; ,dg;ngUf;f Kiwfs; gw;wp 
Ke;ija tFg;Gfspy; tphpthf gbj;jpUg;gPh;fs;. ghypdg; ngUf;fk;> Mz;> ngz; NfkPl;fspd; 
cw;gj;jp kw;Wk; ,izT Mfpa epfo;r;rpia cs;slf;fpaJ. ,jpy; Ke;ija epfo;T NfkPl; 
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cUthf;Fk; (gametogenesis) vd;Wk;> gpe;ija epfo;T fUTWjy; (fertilization) vd;Wk; 
miof;fg;gLfpwJ. ghrpfs;. gpiuNah/igl;fspy; eilngWk; ghypdg; ngUf;f Kiwfis 
epidT $h;Nthk;. mit rpw;wpdj;ijg; nghWj;J efUk; my;yJ efu ,ayh NfkPl;fis 
cw;gj;jp nra;J ,dg;ngUf;fk; nra;fpd;wd. NfkPl;fspd; ,izT %d;W tifg;gLk;. xj;j 
NfkPl;fspd; ,izT (isogamy) rkkw;w NfkPl;fspd; ,izT (anisogamy), Kl;ilf; 
fUTWjy; (oogamy). ghrpfspy; ntspf; fUTWjYk;> cah; jhtuq;fspy; cl;fUTWjYk; 
eilngWfpd;wd.  
 
kyh;:  
 
fhyq;fhykhf kyh;fisg; gw;wp gd;ghpkhz Nehf;Ffs; epyTfpd;wd. kyh;fs; ftpQh;fSf;F 
cw;rhf%l;Lk; fUtpahf cs;sJ. midj;J tif tpohf;fspYk;> myq;fhug; nghUsha; 
tpsq;Ffpd;wJ. jkpo; ,yf;fpaj;jpy; Itif epyq;fSk;> gy tif kyh;fshy; 
Fwpg;gplg;gl;Ls;sd. rpy ehLfspd; nfhbfspYk; kyh;fs; ,lk; ngw;Ws;sd. ,it thrid 
jputpaj; jahhpg;gpy; gad;gLj;jg;gLfpd;wd. jhtu Gw mikg;gpy; ty;Yeiug; nghWj;jkl;by; 
kyh; vd;gJ ,dg;ngUf;fj;jpw;fhf kpfTk; RUf;fkile;j jz;Lj; njhFjpahFk;. gjpNdhuhk; 
tFg;gpy; myF II-y; kyh;fspd; ghfq;fisg; gw;wp ePtph; gbj;jij epidT $h;Nthk;. xU kyh; 
ehd;F tl;lq;fisf; nfhz;Ls;sJ. Gy;yptl;lk;> my;yptl;lk;> kfue;jj;jhs;tl;lk;> #yftl;lk;> 
,tw;wpy; kfue;jj;jhs; tl;lKk;> #yftl;lKk; ,d;wpaikahj cWg;GfshFk;. cah; 
jhtuq;fspy; ghypdg; ngUf;fj;jpy; eilngWk; epfo;T kw;Wk; khw;wq;fs; %d;W gbepiyfspy; 
epfo;fpd;wd. mit fUTWjYf;F Kd;> fUTWjy;> fUTWjYf;F gpd; eilngWk; 
khw;wq;fshFk;. ,e;epfo;Tfis tphpthf tpthjpg;Nghk;.  
 
fUTWjYf;F Ke;ija mikg;G kw;Wk; epfo;Tfs;:  
 
jhtuq;fspy; Vw;gLk; `h;Nkhd; kw;Wk; tsh;r;rp khw;wq;fs; kyh; Njhw;Wtpapd; 
NtWghLWjYf;Fk; tsh;r;rpf;FK; toptFf;fpd;wd. fUTWjYf;F Ke;ija mikg;Gfs; kw;Wk; 
epfo;Tfs; fPNo nfhLf;fg;gl;Ls;sd.  
 
Mz; ,dg;ngUf;f gFjp – kfue;jj;jhs; tl;lk;:  
 
kfue;jj;jhs; tl;lk; kfue;jj;jhs;fshy; MdJ. xt;nthU kfue;jj;jhSk; xU 
kfue;jg;igiaAk; xU kfue;jj;jhs; fk;gpiaAk; nfhz;lJ. kfue;jg; igapYs;s kfue;jj; 
Jfs;fs; Mz; NfkPl;lfj; jhtuj;ijf; Fwpf;fpd;wd. ,g;ghlj;jpy; kfue;jg;igapd; mikg;G 
kw;Wk; tsh;r;rp gw;wp tphpthff; fhz;Nghk;.  
 
kue;jg;igapd; tsh;r;rp:  
 
kpfTk; ,sk; epiy kfue;jg;ig Gwj;Njhhyhy; #og;gl;l xU gbj;jhd nry; jpus;fshy; 
MdJ. ,jd; tsh;r;rpapd; NghJ kfue;jg;ig ehd;F kly;fisf; nfhz;l mikg;ghfpwJ. 
xt;nthU klypYk; xd;W my;yJ xU rpy thpirfspy; mike;j Gwj;Njhy; mbr;nry;fs; 
njspthd cl;fUitf; nfhz;L mstpy; nghpjhfpd;wd. ,it Kd;tpj;J nry;fshf 
nray;gLfpd;wd. ,e;j Kd;tpj;J nry;fs; ghpjpf;fpizahd jsj;jpy; gFg;gile;J (Periclinal 
divison) Gwj;Njhiy Nehf;fp Kjy;epiy Gwgf;f (Parietal) nry;fisAk;> kfue;jg;igapd; 
cl;Gwk; Nehf;fp Kjy;epiy tpj;Juthf;f (Sporogenous) nry;fisAk; Njhw;Wtpf;fpd;wd. 
Kjy;epiy Gwgf;f nry;fs; njhlh;r;rpahf ghpjpf;fpizahd js kw;Wk; Muj;jpw;F ,izahd 
gFg;gile;J 2 – 5 mLf;Ffs; nfhz;l kfue;jg;igr; Rtiu cUthf;Ffpd;wd. ,it 
Gwj;NjhypypUe;J cl;Gwk; Nehf;fp vz;NlhjPrpak;> ,il mLf;Ffs; kw;Wk; lgPl;lk; vd;w 
gFjpfis nfhz;Ls;sd.  
 
Ez;tpj;Juthf;fk; (Microsporogenesis): 
 
,Ukba Ez;tpj;J jha; nry; Fd;wy; gFg;gile;J xUkba Jz;tpj;Jfs; cUthFk; 
gbepiyfSf;F Ez;tpj;Juthf;fk; (microsporogenesis) vd;W ngah;. Kjy;epiy tpj;J 
nry;fs; NeubahfNth my;yJ rpy Fd;wypyh gFg;GfSf;F cl;gl;Nlh tpj;Juthf;f jpRitj; 
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(Sporogenous tissue) Njhw;Wtpf;fpd;wd. tpj;Juthf;f jpRtpd; filrp nry;fs; Ez;tpj;J jha; 
nry;fshfr; nray;gLfpd;wd. xt;nthU Ez;tpj;J jha; nry;Yk; Fd;wy; gFg;Gw;W ehd;F 
xUkba Ez;tpj;Jfisj; Njhw;Wtpf;fpd;wd (ehd;fik Ez;tpj;J)> ,e;j ehd;fik tpj;Jfs; 
ehd;Kfg;G> FWf;F kWf;F> Neh;Nfhl;L> ,Ukfg;G>T tbt mikg;gpy; cs;sJ. Ez;tpj;Jfs; 
tpiutpy; xd;wpypUe;J kw;nwhd;W gphpe;J jdpj;jdpahf kfue;jg;ig miwapy; fhzg;gLfpd;wd 
kw;Wk; kfue;jj;Jfs;fshf tsh;fpd;wd. Ez; tpj;jfq;fspd; tsh;r;rpapYs;s gbepiyfs; 
nfhLf;fg;gl;Ls;sd. rpy jhtuq;fspy; xU Ez;tpj;jfj;jpYs;s Ez;tpj;Jfs; midj;Jk; 
xd;whf ,ize;J nghypdpak; (Pollinium) vd;w mikg;ig ngw;Ws;sJ. vLj;Jf;fhl;L: vUf;F 
$l;L kue;jj;Jfs;fs; LNuhrPuh> biukp]; Mfpa jhtuq;fspy; fhzg;gLfpd;wd.  
 
Kjph;e;j kfue;jg;igapd; FWf;F ntl;Lj; Njhw;wk;:  
 
Kjph;e;j kfue;jg;igapd; FWf;F ntl;Lj; Njhw;wk; kfue;j miw kfue;jr;Rtuhy; 
#og;gl;Ls;sijf; fhl;LfpwJ. ,J ,UklYila ,U ig mikg;G (Dithecous) nfhz;Ls;sJ. 
xU tifkhjphp (Typical) kfue;jg;ig ehd;F tpj;jfq;fisf; nfhz;lJ. Kjph;e;j 
kfue;jg;igapd; FWf;F ntl;Lj; Njhw;wk; nfhLf;fg;gl;Ls;sJ.  
 
kfue;jg;ig Rth;:  
xU Kjph;e;j kfue;jg;igapd; Rth; 1. Gwj;Njhy; 2. vz;NlhjPrpak; 3. ,il mLf;Ffs; 4. 
lgPl;lk; vd;w mLf;Ffisf; nfhz;Ls;sJ.  

 
 

1. Gwj;Njhy;: 
,J XuLf;F nry;fshy; Md ghJfhg;G mLf;fhFk;. Ntfkhf nghpjhFk; cl;Gwj; jpRf;fSf;F 
<LnfhLf;Fk; nghUl;L ,r;nry;fs; njhlh;r;rpahf Muj;jpw;F ,izahd gFg;gilfpd;wd.  

 
2. vz;NlhjPrpak;:  

,J nghJthf Gwj;NjhYf;Ff; fpohf Mug;Nghf;fpy; ePz;l XuLf;F nry;fshy; MdJ. 
cl;Gw fpilkl;lr; Rth; (rpy rkaq;fspy; mur;RtUk;) – nry;YNyhrhy; Md (rpy 
rkaq;fspy; ypf;dpdhYk; Md) gl;ilfisj; Njhw;Wtpf;fpwJ. ,r;nry;fs; ePh; cwpQ;Rk; 
jd;ik (Hygroscopic) nfhz;lit. ePh;tho;;j; jhtuq;fs;> rhw;Wz;zpj; jhtuq;fs;> %ba 
G+f;fisf; nfhz;l jhtuq;fs; kw;Wk; jPtpu xl;Lz;zpj; jhtuq;fspy; kfue;jg;igfspy; 
vz;NlhjPrpak; NtWghliltjpy;iy. ,uz;L tpj;jfq;fis ,izf;Fk; xU kfue;j kly; 
gFjpapy; mike;j nry;fspy; ,j;jbg;G fhzg;gLtjpy;iy. ,g;gFjpf;F ];Nlhkpak; 
(Stomium) vd;W ngah;. vz;NlhjPrpaj;jpd; ePH; cwpQ;Rjd;ikAk;> ];NlhkpaKk; Kjph;e;j 
kfue;jg;ig ntbg;gpw;F cjTfpd;wd.  
 

3. ,il mLf;Ffs;: 
vz;NlhjPrpaj;ij mLj;Js;s ,uz;L my;yJ %d;W mLf;F nry;fs; ,il mLf;Ffis 
Fwpg;gpLfpd;wd. ,it FWfpa tho;jd;ik (ephemeral) cilaJ. kfue;jg;ig 
Kjph;r;rpailAk; NghJ ,it eRf;fg;gLfpd;wd my;yJ rpijtile;J tpLfpd;wd.  
 

4. lgPl;lk;: 
,J kfue;jg;ig Rthpd; cl;Gw mLf;fhFk;. Ez;tpj;J cUthf;fj;jpd; ehd;ka 
Ez;tpj;Jfs; epiyapy; ,J jd; KO tsh;r;rp epiyia milfpwJ.  

 
lgPl;lj;jpd; xU gFjp kfue;j miwiar; #o;e;Js;s ,izg;Gj; jpRtpypUe;Jk; kw;nwhU gFjp 
ntspg;Gw Rth; mLf;fpypUe;Jk; cUthfpwJ. vdNt lgPl;lk; ,ul;il Njhw;wKilaJ. ,J 
tsUk; tpj;JUthf;f jpRf;fs;> Ez;tpj;J jha; nry;fs; kw;Wk; Ez; tpj;JfSf;F 
Cl;lkspf;fpwJ. lgPl;lj;jpd; nry;fs; xU cl;fU my;yJ xd;Wf;F Nkw;gl;l cl;fU my;yJ 
gd;kba jd;ikAila cl;fU nfhz;L fhzg;gLk;. kfue;jg;ig Rth; nghUl;fs;> 
];NghNuhnghydpd;>Nghyd;fpl;> biu/igd; kw;Wk; xt;thj;jd;ik tpidia (Incompatibility) 
fl;Lg;gLj;Jk; Vuhskhd Gujq;fs; cw;gj;jpapYk; lgPl;lk; gq;F nfhs;fpwJ. NkYk; Ez;tpj;J 
my;yJ kfue;jj;Jfs;fspd; tsj;jd;ik my;yJ kyl;Lj;jd;ikia ,J fl;Lg;gLj;JfpwJ.  
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nray;ghl;bd; mbg;gilapy; lgPl;lk; Rug;G lgPl;lk;> CLUTk; lgPl;lk; vd ,U tifg;gLk;.  
 

Rug;G bgPl;lk; (Gwg;gf;f / Rug;G / nry; tif) (Secretory Tapetum):  
,t;tif lgPl;lk; Njhw;wepiy> nry;yikg;ig jf;fitj;J> nry; xUq;fikTld; ,Ue;J 
Ez;tpj;JfSf;F Cl;lkspf;fpd;wd.  
 
CLUTk; lgPl;lk; (nghpgpsh];Nkhba tif)(Invasive tapetum): 
,t;tif lgPl;lj;jpd; nry;fs; cl;Gw fpilkl;l Rth;fisAk;> Mur; Rth;fisAk; ,oe;J 
midj;J GNuhl;Nlhgpsh];l;fSk; xd;wpize;J nghpgpsh];Nkhbaj;ij cUthf;Ffpd;wd.  
 
bgPl;lj;jpd; gzpfs;:  
 
• tsUk; Ez;tpj;JfSf;F Cl;lkspf;fpwJ.  

 
• Agp~; clyj;jpd; (Ubisch bodies) %yk; ];NghNuhnghydpd; cw;gj;jpf;F cjTtjhy; 

kfue;jr;Rth; cUthf;fj;jpy; Kf;fpa gq;fhw;WfpwJ. 
 

• Nghyd;fpl;Lf;F Njitahd Ntjpg;nghUl;fis je;J mit Ntjpg;nghUl;fis je;J mit 
kfue;jj;Jfspd; gug;Gf;F flj;jg;gLfpwJ.  

 
• #yf Kbapd; xJf;Fjy; tpidf;fhd (rejection reaction) vf;ird; Gujq;fs; (Exine 

proteins) vf;ird; Fopfspy; fhzg;gLfpd;wd. ,t;tifg; Gujq;fs lgPl;l nry;fspypUe;J 
ngwg;gLfpd;wd.  

 
1. kfue;j miw: kfue;j miw ,sk; epiyapy; Ez;tpj;JfshYk; > Kjph;e;j epiyapy; 

kfue;jj;Jfs;fshYk; epiwe;jpUf;Fk;. Ez;tpj;J jha;nry;fs; Fd;wy; gFg;gile;J xU 
kba epiyapYs;s Ez;tpj;Jfisj; jUfpd;wd.  
 

2. ,izg;Gj; jpR: ,J kfue;j kly;fSf;F ,ilapy; fhzg;gLk; tskw;w jpRg; gFjpahFk;. 
,J th];Fyj; jpRf;fisf; nfhz;Ls;sJ. ,J cs;gf;f lgPl;lj;jpd; cUthf;fj;jpw;Fg; 
gq;fspf;fpwJ.  
 
ngUk;ghyhd jhtutpay; ty;Yeh;fs; mkPgh tif vd;w %d;whtJ tif lgPl;lk; gw;wp 
Fwpg;gpl;Ls;sdh;. ,t;tifapy; nry;Rth; ,of;fg;glhky; kfue;j miwapDs; nry;fs; 
CLUTfpd;wd. ,t;tif Mz;kyl;Lj; jd;ikAld; njhlh;GilaJ. NkYk; 
nghpgpsh];Nkhba tifAld; mbf;fb Fog;gj;ij Vw;gLj;JfpwJ.  

 
Ez; tpj;Jfs; kw;Wk; kfue;jj; Jfs;fs;:  
 
Ez;tpj;j jha; nry;fs; Fd;wy; gFg;giljypd; tpisthf ngwg;gLtJ Ez;tpj;JfshFk;. 
kfue;jj; Jfs; Ez;tpj;jpypUe;J ngwg;gLfpd;wJ. Ez;tpj;Jfs; GNuhl;Nlhgpshrk; ngw;W 
KOikahf tsh;r;rpailahj Rtw;wpdhy; #og;gl;Ls;sJ.kfue;jj;Jfspy; GNuhl;Nlhgpshrk; 
mlh;e;j irl;Nlhgpshrj;ijAk;> ikaj;jpyike;j cl;fUitAk; nfhz;Ls;sJ. ,jd; Rth; 
cl;Gw ,d;ild; (intine) kw;Wk; ntspg;Gw vf;ird; (exine) vd ,U mLf;Ffisf; 
nfhz;lJ. ,d;ild; ngf;bd;> n`kpnry;YNyh];> nry;YNyh];> fhNyh]; kw;Wk; Gujq;fs; 
nfhz;L rPuhd nky;ypa jbg;Gld; fhzg;gLk;. vf;ird; nry;YNyh];> ];NghNuhnghypdpd;> 
Nghyd;fpl; nfhz;L jbj;J fhzg;gLk;. vf;ird; rPuw;w jbg;GfSld; rpy gFjpfspy; 
nky;ypajhf fhzg;gLk;. ,g;gFjpfs; rpwpa tl;ltbtpy; ,Ue;jhy; tsh;Jisfs; vd;Wk;> 
rw;WePz;L fhzg;gl;lhy; gpsTg;gs;sq;fs; vd;Wk; miof;fg;gLfpd;wd. ,it kfue;jj;Jfspd; 
Kisj;jYld; njhlh;Gilait. tsh;Jisg; gFjpapy; ];NghNuhg;nghy;ydpd; nghJthff; 
fhzg;gLtjpy;iy. vf;irdpd; Gwg;gug;G nkd;ikahfNth my;yJ gytif myq;fhu 
ghq;FfSlDk; cs;sJ. (jb tbtk;> rpW FopAila> fuiz Nghd;w> rpW Gs;sp Nghd;w)> 
myq;fhu ghq;Ffs; jhtuq;fis milahsk; fz;lwpaTk; tifg;gLj;jTk; 
gad;gLj;jg;gLfpwJ.  
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kfue;jtpay; (Palynology): 
kfue;jj;Jfs; gw;wpa (Palynology) gbg;gpw;F kfue;jtpay; vd;W ngah;. ,J epyf;fhp 
kw;Wk; vz;nza; Gyq;fspd; gutiyf; fz;lwpa cjTfpwJ. xU gFjpapd; jhtu 
$l;lj;ij kfue;jj;Jfs;fs; gpujpgypf;fpd;wd.  
 
kfue;jj;Jfs;fis ePz;lfhyk; caph;g;Gj;jd;ikAld; ghJfhf;f jput iel;u[d; (-
196°C) gad;gLj;jg;gLfpwJ. ,e;El;gk; ciwFsph;ghJfhg;G (Cryopreservation) vd 
mwpag;gLfpwJ. ,e;El;gk; nghUshjhu Kf;fpaj;JtKs;s gaph;fspd; 
kfue;jj;Jfs;fis jhtu Nkk;ghL nray;jpl;lq;fSf;fhf Nrkpj;J itf;f 
cjTfpwJ.  
 
NjdP kfue;jk; (Bee Pollen):  
NjdP kfue;jk; xU ,aw;if nghUshFk;. ,jpy; mjpf msT Gujk;> fhh;Nghi`l;Nul;> kpf 
Fiwthd jhJg; nghUs;fs; kw;Wk; itl;lkpd;fs; cs;sd. vdNt ,J $Ljy; Cl;lg; 
nghUshfg; gad;gLj;jg;gLfpwJ. ,J kfue;j khj;jpiufshfTk;> ghFePuhfTk; tpw;fg;gLfpwJ. 
NkYk; jlfs tPuh;fs; kw;Wk; ge;jaf; Fjpiufspd; nray;ghl;il mjpfhpf;f cjTfpwJ. 
jPf;fhaj;jpdhy; Vw;gLk; Gz;fs; MWtjw;F ,J cjTfpwJ.  
G+e;Njd; kfue;jk; gw;wpa mwptpaYf;F G+e;Njd; kfue;jtpay; (Mellitopalynology) vd;W ngah;.  
 
 
kfue;j ehl;fhl;b (Pollen Calendar):  
kfue;j ehl;fhl;b NtWgl;l gUtq;fspy; jhtuq;fs; cw;gj;jp nra;Ak; kfue;jj;ijf; 
Fwpg;gjhFk;. ,J xt;thik cs;sth;fSf;F gadspf;fpwJ. kfue;jj;Jffs; xt;thik 
tpisTfshd <is Neha; (Asthma), %r;Row;rp (Rhinitis), Jk;ky; fha;r;ry; (Hay fever), 
%r;Row;rp xt;thik (Allergic Rhinitis) Nghd;wit Njhd;wf; fhuzkhfpwJ. ghh;jPdpak; 
`p];l;bNuhNghu]; L (M];lNurp) nghJthf "Nful; fpuh];' vd;W mwpag;gLk; ,j;jhtuk; 
ntg;gkz;ly mnkhpf;fhit gpwg;gplkhff; nfhz;lJ. ,j;jhtuk; ,e;jpahtpy; NfhJik 
jhdpaj;Jld; fyg;glkhf mwpKfg;gLj;jg;gl;lJ. ,j;jhtuj;jpd; kfue;jj;Jfs;fs; 
xt;thikia Vw;gLj;Jk;. 
 
kfue;jj;Jfspd; tbtk; rpw;wpdj;jpw;F rpw;wpdk; khWghLfpwJ. Nfhsk;> ePs;Nfhzk;> fjph;Nfhy;> 
kly;> Nfhz my;yJ gpiw tbtk; vd gy;NtW tbtq;fspy; fhzg;gLfpwJ. 
kfe;jj;Jfs;fspd; msT 10 ikf;Nuh kPl;lh; (kNahNrhb];) Kjy; 200 ikf;Nuh kPl;lh; 
(Ff;fh;gpl;Nlrp kw;Wk; epf;lh[pNdrp FLk;gj; jhtuq;fs;) tiu NtWgLfpd;wd.  
 
Rth;g;nghUshd ];NghNuhnghypdpd; cUthf kfue;jj;Jfspd; irl;Nlhgpshrk; kw;Wk; lgPl;lk; 
gq;fspf;fpwJ. ,J fNuhl;bdha;bypUe;J ngwg;gLfpwJ. ,J ,aw;gpay; kw;Wk; caphpa 
rpijitj; jhq;Fk; jd;ikAilaJ. mjpf ntg;gj;ijj; jhq;Fk;jd;ik> tPhpakpf;f mkpyk;> 
fhuk; kw;Wk; nehjpfspd; nray;fspypUe;J ghJfhf;fpwJ. vdNt njhy;yYaph; GijgbTfspy; 
kfue;jj;Jfs; ePz;l fhyk; ghJfhg;ghf ,Uf;f ,JNt fhuzkhFk;. NkYk; 
kfue;jg;igapypUe;J #yf Kb tiuapyhd kfue;jj;Jfs;fspd; gazj;ij ,J 
ghJfhg;ghdjhf;FfpwJ.  
 
Nghyd;fpl; cUthf;fj;jpy; lgPl;lk; gq;fspf;fpwJ. fNuhl;bdha;L my;yJ g;NsNthdha;l; 
,jw;F kQ;rs; my;yJ MuQ;R epwj;ijj; jUfpwJ. ,J kfue;jj;Jfs;fspd; Gwg;gug;gpy; 
fhzg;gLk; gpRgpRg;ghd G+r;rp nfhz;l vz;nza; mLf;fhFk;. ,J G+r;rpfisf; fth;tJld; Gw 
Cjhf; fjph;fspypUe;Jk; ghJfhf;fpwJ.  
 
Mz; NfkPl;lfj; jhtuj;jpd; tsh;r;rp:  
 
Mz; NfkPl;lfj; jhtuj;jpd; Kjy; nry; Ez;tpj;jhFk;. ,J xUkbakhdJ. Ez;tpj;jfj;jpw;F 
cs;spUf;Fk; NghNj Mz; NfkPl;lfj; jhtuj;jpd; tsh;r;rp njhlq;fptpLfpwJ. Ez;tpj;jpd; 
cl;fU gFg;gile;J xU jiytop (Vegetative) cl;fUitAk;> xU cUthf;f (generative) 
cl;fUitAk; Njhw;Wtpf;fpwJ. cUthf;f cl;fUitr; #o;e;J Rth; Njhd;Wtjhy; ,uz;L 
rkkw;w nry;fs; cUthfpd;wd xU nghpa> xOq;fw;w cl;fU nfhz;l> mjpf Nrkpg;G 
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czitf; nfhz;l jiytop nry; kw;Wk; xU rpwpa cUthf;f nry;. nghJthf ,uz;L nry; 
epiyapy; kfue;jj;Jfs;fs; kfue;jg;igapypUe;J ntspNaw;wg;gLfpd;wd.  
 
xU rpy jhtuq;fspy; cUthf;f nry; kPz;Lk; gFg;gile;J xU Mz; NfkPl;Lfisj; 
Njhw;wtpf;fpwJ. ,j;jhtuq;fspy; kfue;jj; Jfs;fs; %d;W nry; epiyapy; 
ntspNaw;wg;gLfpd;wd. 60% %Ltpijj; jhtuq;fspy; kfue;jj;Jfs;fs; ,uz;L nry; 
epiyapNyNa ntspNaw;wg;gLfpd;wd. kfue;jj;Jfs; rhpahd #yfKbapid mile;j gpd;dNu 
Mz; NfkPl;lfj; jhtuk; Nkw;nfhz;L tsUk;.  
 
#yfKbia mile;j kfue;jj;Jfs; <ug;giria cwpQ;rp cg;GjyilfpwJ. ,d;ild; 
tsh;Jisapd; topahf kfue;jf; Fohahf tsh;fpwJ. ,uz;L nry; epiyapy; kfue;jj;Jfs; 
ntspNaw;wg;gl;bUg;gpd; #yf Kbia mile;j gpd; my;yJ kfue;jf;Foha; fUg;igia 
milAk; Kd;dh; cUthf;f nry; gFg;gile;J ,U Mz; nry;fisj; (tpe;Jf;fs;) jUfpwJ. 
Mz; NfkPl;lfj; jhtuj;jpd; tsh;r;rp epiyfs; nfhLf;fg;gl;Ls;sd.  
 
ngz; ,dg;ngUf;fg; gFjp – #yf tl;lk;:  
 
#yftl;lk; kyhpd; ngz; ,dg;ngUf;f cWg;ghFk;. #yftl;lk; vd;w nrhy; kyhpd; xd;W 
my;yJ mjw;F Nkw;gl;l #yf myFfisf; Fwpf;fpwJ. #yf myF #yfg;ig> #yfj; 
jz;L> #yfKb Mfpa gFjpfisf; nfhz;lJ. #yf myF (Pistil) #yf ,iyapypUe;J 
ngwg;gLfpwJ. #yfk; vd;w nrhy; #y;fs; nfhz;l gFjpiaf; Fwpf;fpwJ. #yfKb 
kfue;jj;Jfis Vw;Fk; gug;ghfr; nray;gLfpwJ. #yfKbf;Ff; fPohff; fhzg;gLk; ePz;l> 
nky;ypa gFjp #yfj; jz;lhFk;. #yf myfpd; gUj;j mbg;gFjp #yfkhFk;. #nyhl;Lj; 
jpRthy; ,izf;fg;gl;Ls;s #y;fs; #yf miwapDs; mike;Js;sd. kyh;Njhw;Wtpapd; 
(Floral primordium) Edpapy; Njhd;Wk; Mf;Fj;jpRtpypUe;J rpwpa fhk;GU (Papillate) Nghd;w 
tsh;r;rpapypUe;J #yf myF Njhd;WfpwJ. ,J Jhpjkhf tsh;e;J #yfk;> #yfj;jz;L 
kw;Wk; #oyf Kbahf NtWghlilfpwJ. #nyhl;Lj; jpRtpypUe;J #y;fs; my;yJ ngU 
tpj;jfq;fs; Njhd;Wfpd;wd. xU #yfk; xd;W (ney;> kh) Kjy; gy (gg;ghsp> jh;G+rzp> 
Mh;f;fpl;fs;) #y;fisf; nfhz;bUf;Fk;.  
 
#ypd; mikg;G (ngUtpj;jfk;):  
 
xd;W my;yJ ,uz;L #Yiwfshy; ghJfhg;ghf #og;gl;l #y; ngUtpj;jfk; vd;W 
mwpag;gLfpwJ. xU Kjph;e;j #y; xU fhk;igAk;> cliyAk; nfhz;bUf;Fk;. #yff;fhk;G 
mbg;gFjpapy; mike;J #y;fis #Nyhl;Lj;jpRTld; ,izf;fpwJ. #yff;fhk;G #ypd; 
clNyhL ,izAk; gFjp #y;jOk;G (hilum) vdg;gLk;. jiyfPohf mike;j #Yld; 
#yff;fhk;G xl;ba ,lj;jpy; cUthFk; tpspk;G gFjp #y;fhk;GtL (raphe) vdg;gLk;. #ypd; 
ikaj;jpy; fhzg;gLk; ghuq;ifkhthyhd jpRg;gFjp #y;jpir (nucellus) vd;W 
miof;fg;gLfpwJ. #y;jpRitr; #o;e;J fhzg;gLk; ghJfhg;G ciw #Yiw (integument) 
vdg;gLk;. xU #Yiw kl;Lk; fhzg;gbd; xw;iw #Yiwr; #y; (unitegmic) vd;Wk;> ,U 
#Yiwfs; fhzg;gbd; ,U #Yiwr; #y; (bitegmic)vd;Wk; miof;fg;gLk;l. #Yiwahy; 
#og;glhj #y;jpRg;gFjp #y;Jis (micropyle) vdg;gLk;. #y;jpR> #Yiw kw;Wk; #y; fhk;G 
Mfpait re;jpf;Fk; my;yJ ,izAk; gFjpf;F ryhrh (Chalza) vd;W ngah;. 
#y;Jisf;F mUfpy; #y;jpRtpy; fhzg;gLk;. nghpa Kl;il tbt ig Nghd;w mikg;G 
fUg;ig (embryo sac) my;yJ ngz; NfkPl;lfj; jthuk; vd;W miof;fg;gLfpwJ. ,J #y; 
jpRtpYs;s nray;gLk; ngUtpj;jpypUe;J Njhd;WfpwJ. xU rpy rpw;wwpdq;fspy; (xU 
#yiwAila nkd; #y;jpR nfhz;l) #Yiwapd; cs;sLf;F rpwg;G ngw;W fUg;igapd; 
Cl;lj;jpw;F cjTfpwJ. ,e;j mLf;F vz;NlhjPypak; (Endothelium) my;yJ #Yiw lgPl;lk; 
(Integumentary tapetum) vd;W miof;fg;gLfpwJ (vLj;Jf;fhl;L: M];lNurp) tpj;JUthf;f 
nry;ypd; miktplj;ijg; nghWj;J #y;fs; ,U tifg;gLk;. tpj;JUthf;f nry;fs; 
Gwj;Njhybapy; xNu xU mLf;fhf #y; jpRthy; #og;gl;bUe;jhy; mJ nkd;#y;jpR #y; 
(tenuinucellate) tif vdg;gLk;.  
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Ez;tpj;jfj;jpw;F cs;spUf;Fk; NghNj Mz; NfkPl;lfj; jthuj;jpd; tsh;r;rp 
njhlq;fptpLfpwJ. Ez;tpj;jpd; cl;fU gFg;gile;J xU jiytop (Vegetative) cl;fUitAk;> 
xU cUthf;f (generative) cl;fUitAk; Njhw;Wtpf;fpwJ. cUthf;f cl;fUitr; 
#o;e;J Rth; Njhd;Wtjhy; ,uz;L rkkw;w nry;fs; cUthfpd;wd. xU nghpa> xOq;fw;w 
cl;fU nfhz;l> mjpf Nrkpg;G czitf; nfhz;l jiytop nry; kw;Wk; xU rpwpa 
cUthf;f nry;> nghJthf ,uz;L nry; epiypay; xU rpy jhtuq;fspy; cUthf;f nry; 
kPz;Lk; gFg;gile;J ,U Mz; NfkPl;Lfisj; Njhw;Wtpf;fpwJ. ,j;jhtuq;fspy; kfue;jj; 
Jfs;fs; %d;W nry; epiyapy; ntspNaw;wg;gLfpd;wd. 60% %Ltpijj; jhtuq;fspy; 
kfue;jj;Jfs;fs; ,uz;L nry; epiyapNyNa ntspNaw;wg;gLfpd;wd. kfue;jj;J}s; rhpahd 
#yfKbapid mile;j gpd;dNu Mz; NfkPl;lfj; jthuk; Nkw;nfhz;L tsUk;.  
 
nghJthf ,t;tif #y;fs; kpfr; rpwpa #y; jpRitf; nfhz;bUf;Fk;. tpj;JUthf;f nry;fs; 
Gwj;Njhybapd; fPo;g; gFjpapypUe;J Njhd;wpdhy; me;j tif #y;fs; jb#y;jpR #y; tif 
vdg;gLk;. ,j;jifa #y;fs; nghJthf mjpf #y;jpR nfhz;litahf ,Uf;Fk;. ryhrh 
kw;Wk; fUg;igapd; ,ilNa #ypd; mbg;gFjpapy; fhzg;gLk; nry; njhFg;G i`g;Ngh];Nl]; 
(Hypostase) vd;Wk;> #y;Jisf;Fk; fUg;igf;Fk; ,ilNa fhzg;gLk; jbj;j RtUila 
nry;fs; vg;gp];Nl]; (Epistase) vd;Wk; miof;fg;gLfpwJ. #ypd; mikg;G 
nfhLf;fg;gl;Ls;sJ.  
 
#ypd; tiffs;: 
 
jpiraikT> tbtk;> #y;fhk;G kw;Wk; ryhrhtpw;F njhlh;ghf #y;Jisapd; miktplk; 
Mfpatw;wpd; mbg;gilapy; #y;fs; MW Kf;fpa tiffshf tifg;gLj;jg;gl;Ls;sd. ,tw;wpy; 
kpf Kf;fpakhdit Neh;#y; (orthotropous), jiyfPo;#y; (antatropous), fpilkl;l#y; 
(hemianatropous) kw;Wk; fk;igNyhl;uhg]; (campylotropous) tiffshFk;. #y;fspd; 
tiffs; nfhLf;fg;gl;Ls;sJ.  
 
Neh;#y; (Orthotropous): ,t;tifr; #ypy; #y;Jis ,izg;Gg; gFjpapypUe;J njhiytpy; 
mike;jpUf;Fk;. #y;fhk;G> #y;Jis kw;Wk; ryhrh Mfpait xNu Neh;f;Nfhl;by; 
mike;jpUf;Fk;. vLj;Jf;fhl;Lfs;: igg;gNurp> ghypNfhNdrp.  
 
jiyfPo;#y; (Anatropous):,t;tifr; #ypy; #y; KOikahf jiyfPohfj; jpUk;gpapUf;Fk;. 
vdNt #y;JisAk; #y;fhk;Gk; mUfUNf mike;jpUf;Fk;. ngUk;ghyhd xUtpijapiy> 
,Utpijapiy jhtuq;fspy; ,t;tif #y; fhzg;gLfpwJ.  
 
fpilkl;l#y; (Hemianatropous):,t;tifapy; #ypd; cly; FWf;Fthl;by; #y;fhk;gpw;Fr; 
nrq;Fj;jhf mike;J fhzg;gLk;. vLj;Jf;fhl;L: gpiuKNyrp.  
 
fk;igNyhl;uhg]; #y;Jisg; gFjpapy; #ypd; cly; tise;J Vwj;jho mtiu tpij tbtpy; 
fhzg;gLk;. fUg;igAk; rw;W tise;jpUf;Fk;. tpirj;jOk;G> #y;Jis> ryhrh Mfpait 
xd;Wf;nfhd;W mUfike;J #y;Jis> #y; xl;LjpRit Nehf;fpa epiyapy; mike;jpUf;Fk;. 
vLj;Jf;fhl;L: nyFkpNdhNr 
 
Nkw;$wpa Kf;fpa tiffisj; jtpu NkYk; ,U tiffs; cs;sd. mit  
 
Mk;gpl;Nuhg]; (Amphitropous): ,t;tif #y; Vwj;jho jiyfPo; #ypw;Fk;> fpilkl;l 
#ypw;Fk; ,ilg;gl;ljhFk;. ,q;F #y;jpRTk;> fUg;igAk; Fjpiu yhlk; Nghd;W 
tise;jpUf;Fk;. #y;Jis> #y;fhk;G> ryhrh Mfpa %d;Wk; mUfhikapy; mike;jpUf;Fk;. 
vLj;Jf;fhl;L: xU rpy myp];kl;Nlrp FLk;gj; jhtuq;fs;  
 
rph;rpNdhl;Nuhg]; (Circinotropous):#ypidr; #o;e;J kpf ePskhd #y;fhk;G fhzg;gLfpwJ. 
,J #iy KOtJkhfr; #o;e;Js;sJ. vLj;Jf;fhl;L: fhf;Nlrp  
 
ngUtpj;JUthf;fk; (Megasporogenesis):  
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ngUtpj;J jha; nry;ypypUe;J ngUtpj;J cUthFk; epfo;T ngUj;JUthf;fk; 
(megasporogenesis) vdg;gLk;. #y; tsh;r;rpailAk; NghJ #y;jpRtpd; Gwj;Njhybj;Njhy; fPo; 
mike;Js;s xU #y;jpR nry; nghpjhfp Kd;tpj;jhf (archesporium) nray;gLfpwJ. rpy 
jhtuq;fspy; Kd;tpj;J nry; Neubahf ngUtpj;J (megaspore) jha; nry;yhfr; nray;gLfpwJ. 
gpw jhtuq;fspy; ,it FWf;Fthl;by; gFg;gile;J ntspg;Gwj;jpy; Kjy;epiy Gwg;gf;f 
nry;iyAk; (outer primary parietal cell), cl;Gwj;jpy; Kjy;epiy tpj;JUthf;f nry;iyAk; 
(inner primary sporogeneous cell) jUfpwJ. ,e;j Gwg;gf;f nry; gFg;gilahkNyh my;yJ 
ghpjp kw;Wk; Muj;jpw;F ,izahf rpy gFg;Gfis mile;J Kjy;epiy tpj;JUthf;f nry; 
#y;jpRtpy; Mokhfg; gjpar; nra;fpwJ. ,e;j Kjy;epiy tpj;JUthf;fr; nry; ngUtpj;J jha; 
nry;yhfr; nray;gLfpwJ. ngUtpj;J jha; nry; Fd;wy; gFg;gpw;Fl;gl;L ehd;F xUkba 
ngUtpj;Jfisj; jUfpwJ. fUg;ig tsh;r;rpapy; gq;F ngWk; ngUtpj;Jfspd; vz;zpf;ifiag; 
nghUj;J xU ngUtpj;Jrhh; fUg;ig (monosporic), ,UngUtpj;Jrhh; fUg;ig (bisporic), 
ehd;F ngUtpj;Jrhh; fUg;ig (tetrasporic) vd %d;W mbg;gil tifahd tsh;r;rp Kiwfs; 
fhzg;gLfpd;wd. nghJthf ehd;F ngUtpj;Jfs; Neh;Nfhl;by; mike;jpUf;Fk;. ,e;j ehd;F 
ngUtpj;Jfspy; nghJthf ryhrh gf;fKs;s ngUtpj;J nray;gLk; ngUtpj;jhfpwJ. kw;w 
%d;Wk; mope;JtpLfpd;wd. nray;gLk; ngUtpj;J ngz; NfkPl;lfj; jthuk; my;yJ 
fUg;igia cUthf;FfpwJ. ,e;j tif fUg;ig tsh;r;rp xU ngUtpj;Jrhh; fUg;ig 
(vLj;Jf;fhl;L: ghypNfhdk;) vd miof;fg;gLfpwJ. ehd;F ngUtpj;Jfspy; ,Utpj;Jfs; 
fUg;ig cUthf;fj;jpy; <Lgl;lhy; ,UngUtpj;Jrhh; fUg;ig tsh;r;rp (vLj;jf;fhl;L: 
my;ypak;) vdg;gLfpwJ. ehd;F ngUtpj;JfSk; fUg;ig cUthf;fj;jpy; <Lgl;lhy; mJ 
ehd;F ngUtpj;Jrhh; fUg;ig (vLj;Jf;fhl;L: ngg;gNuhkpah) vdg;gLk;. xUngUtpj;Jrhh; 
fUg;igapd; tsh;r;rp (ghypNfhzk; tif nfhLf;fg;gl;Ls;sJ.  
 
xU ngUtpj;Jrhh; fUg;igapd; tsh;r;rp:  
 
fUg;igapd; tsh;r;rpapYs;s gbepiyfs; kw;Wk; mikg;ig tpsf;f vspa xUngUtpj;Jrhh; 
fUg;igapd; tsh;r;rp fPNo nfhLf;fg;gl;Ls;sJ.  
 
nray;gLk; ngUtpj;J fUg;ig my;yJ ngz; NfkPl;lfj; jhtuj;jpd; Kjy; nry;yhFk;. 
#y;Jis– ryhrh mr;rpw;F ,izahf ngUtpj;J ePl;rpailfpwJ. ,jd; cl;fU Fd;wypy;yh 
gFg;gilfpwJ. cl;fU gFg;gpidj; njhlh;e;J nry;Rth; Njhd;Wtjpy;iy;. ikaj;jpy; xU 
nghpa Ez;Fkpo;g;ig (vacuole) ,U cl;fUf;fSf;F ,ilNa Njhd;WfpwJ. Ez;Fkpo;g;ig 
tphptile;J cl;fUit fUg;igapd; ,U JUtq;fSf;Fk; js;SfpwJ. ,U cl;fUTk; ,uz;L 
Kiw Fd;wypy;yh gFg;gile;J ehd;F cl;fUf;fis xt;nthU JUtj;jpYk; cUthf;FfpwJ. 
,e;epiyapy; vl;L cl;fUf;fSk; nghJthd irl;Nlhgpshrj;jpy; (jdp cl;fU gFg;G) 
fhzg;gLfpd;wd. filrp cl;fU gFg;gpw;F gpd; nry; Fwpg;gplj;jf;f ePl;rpaile;J ig Nghd;w 
mikg;igj; jUfpwJ.  
 
,jd; njhlh;r;rpahf fUg;ig nry; mikg;ig Vw;gLj;jpf; nfhs;fpwJ. #y;Jisg; gFjpapYs;s 
ehd;F cl;fUf;fspy; %d;W Kl;ilrhjdkhf khWfpd;wd. ehd;fhtJ cl;fU ika nry;ypd; 
(centre cell) irl;Nlhgpshrj;jpy; jdpj;J fhzg;gl;L Nky; JUt cl;fUthfpwJ. ryhrh 
gFjpapYs;s ehd;F cl;fUf;fspy; %d;W vjpubr; nry;fshfTk; (antipodal cells) xd;W 
fPo;JUt cl;fUthfTk; MfpwJ. jhtuq;fSf;F Vw;g ,uz;L JUt cl;fU (Polar nuclei) 
,izahky; my;yJ ,ize;J ,uz;lhk; epiy cl;fUthf (Secondary nucleus) (ika 
nry;Yf;Fs;) khWfpwJ. Kl;il rhjdj;jpd; (eggapparatus) ikaj;jpy; xU Kl;il nry;Yk;> 
mjd; ,U gf;fq;fspYk; rpdh;[pl;fSk; mike;Js;sd. rpdh;[pl;fs; NtjpaPh;g;G nghUl;fisr; 
Rug;gjpdhy; kfue;jf;Fohia <h;f;f cjTfpd;wd. rpdh;[pl;fspy; cs;s E}ypio rhjdk; 
#y;jpRtpYs;s Cl;lk; fUg;igf;F cwpQ;rpf; flj;Jtjw;F cjTfpwJ. NkYk; kfue;jf;Foha; 
Kl;ilia Nehf;fpr; nry;tjw;F topfhl;LfpwJ. ,t;thW 7n nry;fs; nfhz;l 8 cl;fU 
ngw;w fUg;ig cUthfpwJ. fUg;igapd; mikg;G nfhLf;fg;gl;Ls;sJ.  
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kfue;jr; Nrh;f;if:  
 
kfue;jr; Nrh;f;if xU mw;Gjkhd epfo;thFk;. ,J kfue;jr;Nrh;f;ifapy; <LgLk; 
caphpdq;fSf;F czitAk;> tho;tplj;ijAk; jUfpwJ. ngUk;ghd;ikahd jthuq;fspy; 
kfue;jr;Nrh;f;if Fwpg;gpl;l tpyq;fpd rpw;wpdq;fspd; %yk; eilngWfpwJ. kfue;jr; 
Nrhf;iff;F Vw;wthW kyh;fs; khWghL mile;Js;sd. vdNt jthuq;fSf;Fk; 
tpyq;fpdq;fSf;Fk; ,ilNa $l;Lg;ghpzhkk; (co-evolution) fhzg;gLfpwJ. kfue;jr;Nrh;f;if 
eilngwtpy;iy vd;W fw;gid nra;J ghUq;fs; kfue;jr;Nrh;f;if eilngwtpy;iynadpy; 
fdpfSk;> tpijfSk; cUthFk; vd vz;ZfpwPh;fsh? eilngwhtpl;lhy; kfue;jr;Nrh;f;ifapy; 
<LgLk; caphpdq;fspd; epiy vd;dthFk;? cztpw;fhf kfue;jr;Nrh;f;if elj;Jk; caphpfis 
ehbAs;sitapd; epiy vd;d? ,JNt kfue;jr;Nrh;f;if vDk; epfo;tpd; Kf;fpaj;JtkhfpwJ.  
 
• kfue;jg;igapy; cUthFk; kfue;jj;Jfs;fs; #yf myfpy; cs;s #yfKbapid 

nrd;wile;jgpd; kl;LNk Kisf;fpd;wd. xU kyhpd; kfue;jj;jhs;fSk; #yfKk; 
cUthf;Fk; ,dg;ngUf;f cWg;Gfs; ,lj;jhy; gphpf;fg;gLfpd;wd. ,r;nray;ghL 
#yfKbia kfue;jj;Jfs;fs; miltjw;F kpf mtrpakhdjhFk;. ,t;thW 
kfue;jg;igapypUe;J kfue;jj;Jfs;fs; #yfKbia nrd;wilAk; epfo;T kfue;jr; Nrh;f;if 
(Pollination) vdg;gLk;.  

 
• kfue;jr;Nrh;f;if %Ltpij (angiosperms) kw;Wk; jpwe;jtpijj; (gymnosperms) 

jhtuq;fspd; xU rpwg;G gz;ghFk;. jpwe;jtpijj; jhtuq;fspy; kfue;jr;Nrh;f;if Neub 
Kiwapy;> mjhtJ kfue;jj;Jfs;fs; jpwe;j epiyapy; cs;s #y;fis Neubahfr; 
nrd;wilfpd;wd. khwhf %Ltpij jhtuq;fspy; kfue;jj;Jfs;fs; #yf myfpd; 
#yfKbapy; gbtjhy; ,J kiwKf epfo;thFk;. ngUk;ghd;ikahd 
%Ltpijj;jhtuq;fspy; kyh; kyh;e;J> mjd; Kjph;e;j kfue;jg;igfisAk;> #yfKbiaAk; 
kfue;jr;Nrh;f;iff;fhf ntspf;fhl;Lfpd;wd. ,j;jifa kyh;fs; jpwe;j kyh;fs; 
(Chasmogamous) vdTk;> ,j;jifa epfo;r;rp jpwe;jkyh; kfue;jr;Nrh;f;if vdTk; 
miof;fg;gLfpwJ. rpy jhtuq;fspy; kfue;jr;Nrh;f;if kyh; jpwf;fhfkYk;> mtw;wpd; ,d 
cWg;Gfs; ntspghlilahkYk; ,Uf;fpd;wd. ,j;jifa kyh;fs; %bakyh;fs; 
(Cleistogamous) vdTk;> ,j;jifa epfo;T %bakyh; kfue;jr;Nrh;f;if (Cleistogamy) 
vdTk; miof;fg;gLfpd;wd.  

 
• kyh;fspy; cs;s kfue;jj;Jfs;fs; #yfj;jpy; cs;s #yfKbapid nrd;wiltjd; 

mbg;gilapy; kfue;jr;Nrh;f;if ,uz;L tifg;gLk;. jd; - kfue;jr;Nrh;f;if (Self – 
pollination /Autogamy) kw;Wk; may; - kfue;jr; Nrh;f;if (cross – pollination 
/Allogamy). 

 
jd; - kfue;jr;Nrh;f;if (fpNuf;fj;jpy; Auto = jd;>Gamous= Nrh;f;if):  
 
• ngUk;ghd;ikahd jhtutpay; ty;Yeh;fspd; fUj;Jg;gb xU kyhpy; cs;s 

kfue;jj;Jfs;fs; mNj kyhpy; cs;s #yf Kbia nrd;wilAk; epfo;T jd; 
kfue;jr;Nrh;f;if my;yJ Rafyg;G vdg;gLk;.  
 

1. %bakyh; kfue;jr;Nrh;f;if (Cleistogamy) (fpNuf;fj;jpy; Kleisto = %ba Gamous = 
Nrh;f;if)  
kyh;fs; kfue;jr; Nrh;f;iff;fhf jpwf;fhkYk; my;yJ ,dg;ngUf;f cWg;Gfis 
ntspf;fhl;lhkYk; %ba epiyapy; kyhpy; kfue;jr; Nrh;f;if eilngWk;. fhkpypdh> 
tNahyh> Mf;rhyp]; Mfpait %ba kyh;fSf;F vLj;Jf;fhl;LfshFk;l. fhkpypdh 
ngq;fhyd;]p]; jhtuj;jpy; ,uz;L tif kyh;fs; cz;lhf;fg;gLfpd;wd. mit jiuNky; 
kw;Wk; jiufPo; kyh;fshFk;. jiuf;F Nky; fhzg;gLk; kyh;fs; gpufhrkhd epwj;Jld;> 
jpwe;jtif (Chasmogamous) kyh;fisf; nfhz;L> G+r;rpfs; %yk; may;-
kfue;jr;Nrh;f;ifapy; <LgLfpd;wd. jiufPo;f; kyh;fs; jiufPo; kl;lepyj;jz;bd; 
fpisfspypUe;J cUthfpd;wd. ,it ke;jkhd epwj;Jld;> %ba kyh;fisf; nfhz;L 
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(Cleistogamous) jd; - kfue;jr;Nrh;f;ifapy; <LgLfpd;wd. ,it kfue;jr; Nrh;f;if 
elj;Jk;l Kfth;fisr; rhh;e;jpUg;gjpy;iy.  

 
2. xj;j Kjph;T (Homogamy): 

xU kyhpy; kfue;jj;jhs;> #yf Kb ,uz;Lk; xNu rkaj;jpy; Kjph;r;rp mile;jhy; ,jw;F 
xj;j Kjph;T vd;W ngah;. ,J jd; - kfue;jr;Nrh;f;if eilngw rhjfkhd #o;epiyia 
cUthf;FfpwJ. vLj;Jf;fhl;Lfs;: kpuhgyp];> [yhgh> Nfj;juhe;j]; Nuh]pa];.  
 

3. KOikaw;w ,Ufhy Kjph;T (Incomplete dichogamy): 
,Ufhy Kjph;T kyh;fspy; xU kyhpd; kfue;jj;jhSk; #yfKbAk; ntt;NtW fhyq;fspy; 
Kjph;r;rpailfpd;wd. rpy Neuq;fspy; ,e;j ,d;wpaikah cWg;Gfspy; Kjph;tilAk; Neuk; 
xd;Wld; xd;W Nkw;nghUe;Jk; NghJ jd; - kfue;jr;Nrh;f;iff;F rhjfkhfpwJ.  

 
may; - kfue;jr;Nrh;f;if (Cross – pollination): 
xU kyhpy; cs;s kfue;jj;Jfs; NtnwhU kyhpy; cs;s #yf Kbiar; nrd;wilAk; epfo;T 
may; - kfue;jr;Nrh;f;if vdg;gLk;. may; - kfue;jr; Nrh;f;if fPo;fz;l ,uz;L tiffspy; 
eilngWfpwJ.  
 
1. Nfa;l;bNdhNfkp (Geitonogamy):xU kyhpy; cs;s kfue;jj;Jfs;fs; mNj jhtuj;jpy; 

cs;s kw;nwhU kyhpd; #yf Kbf;F khw;wg;gLk; epfo;T Nfa;l;bNdhNfkp vdg;gLk;. 
,t;tif kfue;jr;Nrh;f;if ngUk;ghYk; xUghy; kyh; (Monoecious) jhtuq;fspy; 
eilngWfpwJ.  

 
2. ntsp kfue;jr; Nrh;f;if (Xenogamy): xU kyhpy; cs;s kfue;jj;Jfs;fs; (kugZrhh; 

NtWghL nfhz;l) mNj rpw;wpdj;ijr; rhh;e;j NtnwhU jhtuj;jpy; cs;s kyhpd; #yf 
Kbf;F khw;wg;gLk; epfo;T ntsp – kfue;jr;Nrh;f;if vdg;gLk;.  

 
may; - kfue;jr; Nrh;f;iffhd cj;jpfs;:  
may; - kfue;jr;Nrh;f;ifia Cf;Ftpf;f jhtuq;fspd; kyh;fspy; gy;NtW ,af;fKiwfs; 
cs;sd. ,it may; - kfue;jr; Nrh;f;iff;fhd cj;jpfs;  (Contrivances of cross – 
Pollination) my;yJ ntspf;fyg;G (Outbreeding) cj;jpfs; vd miof;fg;gLfpd;wd. 
mitfshtd:  

 

1. <hplgphpjy; my;yJ xUghy; jd;ik (Dicliny or unisexuality): 
xUghy; jd;ikAila kyh;fs; ,Ug;gpd; may; kfue;jr; Nrh;f;if kl;LNk eilngWk;. ,J 
,uz;L tifg;gLk;.  

 

1. Mz; ngz; kyh;j; jhtuq;fs; (Monoecious):  
Mz; kw;Wk; ngz; kyh;fs; xNu jhtuj;jpy; fhzg;gLjy;. vLj;Jf;fhl;L: njd;id> 
ghfw;fha;> Mkzf;F> Nrhsk; Nghd;w jhtuq;fspy; jd; kfue;jr;Nrh;f;if 
jLf;fg;gLfpwJ. Mdhy; mtw;wpy; Nfa;l;bNdhNfkp eilngWfpwJ.  

 

2. xUghy; kyh;j;jhtuq;fs; (Dioecious): Mz; kw;Wk; ngz; kyh;fs; ntt;NtW 
jhtuq;fspy; fhzg;gLjy;. vLj;Jf;fhl;Lfs;: nghuhr];> Nfhpf;fh gg;ghah> NghPr;ir kuk;. 
,q;F jd; kfue;jr;Nrh;f;if kw;Wk; Nfa;l;bNdhNfkp Mfpa ,uz;LNk jLf;fg;gLfpd;wd.  

 
2. Xhpl miljy; my;yJ ,Ughy;jd;ik (Monocliny or Bisexuality): 

kyh;fs; ,Ughy;jd;ik nfhz;lit. vdNt jd; kfue;jr;Nrh;f;ifiaj; jLf;f rpwg;ghd 
jftikg;Gfisg; ngw;Ws;sd.  

 
1. ,Ufhy Kjph;T (Dichogamy): ,Ughy; kyhpYs;s kfue;jg;igAk; #yf KbAk; 

ntt;NtW fhyq;fspy; Kjph;r;rpailfpd;wd. ,jdhy; jd;kfue;jr;Nrh;f;if 
jLf;fg;gLfpwJ. ,J ,U tifg;gLk;.  
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2. Mz; Kd; Kjph;T (Protandry):kfue;jj;jhs;fs; #yfKbf;F Kd;dNu 

Kjph;r;rpailfpd;wd. vLj;Jf;fhl;Lfs;: `Pypahe;j];> fpspNuhnld;l;uk; 
 

3. ngz; Kd; Kjph;T (GNuhNlhifdp –Protogyny): #yfKb kfue;jj;jhs;fSf;F 
Kd;dNu Kjph;r;rpailfpwJ. vLj;Jf;fhl;Lfs;: ];f;Nuhg;GNyhpah NehNlhrh> 
mhp];lNyhfpah gpuhf;l;bNal;lh. 

  
ghY}Wg;G jdpg;gLj;jk; (Herkogamy): 
,Ughy; kyh;fspy; cs;s ,d;wpaikahjcWg;Gfshd kfue;jj;jhs;fSk;> #yf KbAk; 
kyhpy; mike;jpUf;Fk; tpjk; jd; kfue;jr;Nrh;f;if eilngWtijj; jLf;fpwJ. 
vLj;Jf;fhl;lhf FNshhpNahrh #gh;gh jhtuj;jpy; #yfj;jz;L kfue;jj;jhs;fSf;F Nkyhf 
ePl;bf;nfhz;L fhzg;gLfpd;wd.  
 

3. khw;W #yfj;jz;Lj;jd;ik (Heterostyly):rpy jhtuq;fs; ,uz;L my;yJ %d;W 
ntt;NtW tifahd kyh;fisj; Njhw;Wtpf;fpd;wd. ,tw;wpy; kfue;jj;jhs;fSk; 
#yfj;jz;Lk; NtWgl;l ePsj;ijg; ngw;Ws;sd. vdNt> ,tw;wpy; kfue;jr; Nrh;f;if rk 
ePsKila ,d cWg;GfSf;F ,ilNa kl;Lk; eilngWfpwJ.  

 

1. ,U #yfj;jz;Lj;jd;ik (Distyly): jhtuk; ,uz;L tif kyh;fisj; Njhw;Wtpf;fpwJ. 
mtw;wpy; xd;W Crp kyh; (pineyed flower) my;yJ ePz;l #yfj; jz;L> ePz;l #yf 
Kb> fhk;GUf;fs;> Fl;ilahd kfue;jj;jhs;fs; kw;Wk; rpwpa kfue;jj;Jfs;fisg; 
ngw;Ws;s kyh; kw;nwhd;W Crpf;fz; (thrum eyed flower) Nghd;w my;yJ 
Fl;ilahd #yfj;jz;L> rpwpa #yf Kb> fhk;GUf;fs;> ePz;l kfue;jj;jhs;fs; kw;Wk; 
nghpa kfue;jj;Jfs;fisg; ngw;w kyh; vLj;Jf;fhl;L: gpiuKyh Crpf;fz; kyh;fspd; 
#yf KbAk;> Crpkyhpd; kfue;jg;igAk; xNu kl;lj;jpy; mike;J kfue;jr;Nrh;f;if 
milfpd;wd. ,Nj Nghd;W Crpf;fz; tif kyhpd; kfue;jg;igAk; Crpg;G+tpd; #yf 
KbAk; rk cauj;jpy; fhzg;gLfpd;wd. ,J kfue;jr;Nrh;f;if eilngw cjTfpwJ.  

 

2. %d;W #yfj;jz;Lj;jd;ik (Tristyly): #yfj;jz;L kw;Wk; kfue;jj;jhs;fspd; 
ePsj;jpidg; nghWj;J jhtuk; %d;W tifahd kyh;fisj; Njhw;Wtpf;fpwJ. ,q;F xU 
tif kyhpd; kfue;jj;Jfs;fs; kw;w ,uz;L tif kyh;fspy; kl;LNk kfue;jr;Nrh;f;if 
epfo;j;jty;yJ. mNj tif kyh;fspy; kfue;jr;Nrh;f;if epfo;j;j KbahJ. 
vLj;Jf;fhl;L: iyj;uk;  

 
jd; - kyl;Lj;jd;ik my;yJ jd; - xt;thj;jd;ik (Self – Sterility or Self-
incompatibility)rpy jhtuq;fspy; xU kyhpd; kfue;jj;Jfs; mNj kyhpd; #yfKbia 
mile;jhy; mjdhy; Kisf;f ,ayhJ my;yJ Kisg;gJ jLf;fg;gLfpwJ. 
vLj;Jf;fhl;Lfs;: mGl;byhd;>Ngrp/GNshuh.,J kugZrhh; nray;ghlhFk;.  

 
kfue;jr;Nrh;f;iff;fhd Kfth;fs; (Agents of pollination):  
 
kfue;jr;Nrh;f;if fhw;W> ePh;> G+r;Rfs; Nghd;w gy Kfth;fshy; eilngWfpwJ. 
kfue;jr;Nrh;f;if eilngw cjTk; Kfth;fspd; mbg;gilapy; caphpyp kw;Wk; caphp tiffs; 
vd tifg;gLj;jg;gLfpwJ. ,jpy; ,uz;lhtJ tif %ykhfNt ngUk;ghyhd jhtuq;fspy; 
kfue;jr;Nrh;f;if eilngWfpwJ.  
 
caphpyp Kfth;fs; (Abiotic agents);  

 
1. fhw;W kfue;jr;Nrh;f;if (Anemophily) - fhw;wpd; %yk; kfue;jr;Nrh;f;if  

 
2. ePH; kfue;jr;Nrh;f;if (Hydrophily) - ePhpd; %yk; kfue;jr;Nrh;f;if  

 



 

17 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

caphp Kfth;fs; (Biotic agents):  
tpyq;F kfue;jr;Nrh;f;if (Zoophily):  
tpyq;Ffspd; %yk; eilngWk; kfue;jr;Nrh;f;if tpyq;F kfue;jr;Nrh;f;if (Zoophily) vd;Wk; 
G+r;rpfs; %yk; eilngWk; kfue;jr;Nrh;f;if G+r;rp kfue;jr;Nrh;f;if (entomophily) vd;Wk; 
miof;fg;gLfpwJ.  
 
1. fhw;W kfue;jr;Nrh;f;if: fhw;wpd; %yk; kfue;jr;Nrh;f;if eilngWk; kyh;fs; fhw;W 

kfue;jr; Nrh;f;if kyh;fs; (Anemophilous) vd miof;fg;gLfpd;wd. fhw;W mjpf msT 
tPrf;$ba gFjpfspy; fhw;wpd; %yk; kfue;jr;Nrh;f;if eilngWk; jhtuq;fs; 
fhzg;gLfpd;wd. vdNt ,k;Kiwapy; ,J xU tha;g;G efpo;thFk;. ,e;epfo;tpy; xU 
kyhpypUe;J kw;nwhU kyUf;F kfue;jj;Jfs;fs; flj;jg;gLk;NghJ Fwpg;gpl;l xU kyiu 
nrd;wilahky; mjpf mstpy; tPzbf;fg;gLfpd;wd. Gw;fs;> fUk;G> %q;fpy;> njd;id> 
gid> Nrhsk; Nghd;wit fhw;W kfue;jr;Nrh;f;iff;F nghJthd vLj;Jf;fhl;LfshFk;.  

 
fhw;W kfue;jr;Nrh;f;if kyh;fspy; gpd;tUk; gz;Gfs; fhzg;gLfpd;wd.  
 
• kyh;fs; njhq;F (Pendulous), njhq;F fjph; (Catkin) my;yJ fjph; (Spike) tif 

kQ;rhpfspy; fhzg;gLfpd;wd.  
• kQ;rhp mr;R ePl;rp ngw;W> kyh;fs; ,iyfSf;F Nky; ePz;L fhzg;gLk;.  
• G+tpjo;fs; ,d;wpNah my;yJ kpfTk; Fd;wpNah fhzg;gLk;.  
• kyh;fs; rpwpait> njsptw;wit> epwkw;wit> kzkw;wit kw;Wk; G+j;Njd; Ruf;fhjit.  
• kfue;jj;jjhs;fs; vz;zw;wit> kfue;jf;fk;gpfs; ePz;lit> ntspNehf;fp tise;jit> 

kfue;jg;ig foyf;$bait.  
• kfue;jr;Nrh;f;iff;fhf fhj;jpUf;Fk; #y;fspd; vz;zpf;ifia xg;gpLk; NghJ 

kfue;jg;igfs; kpf mjpf msT kfue;jj;Jfs;fis cz;lhf;Ffpd;wd. ,it kpfr; 
rpwait> cyh;e;jit vil Fiwthdit. vdNt fhw;wpd; %yk; ePz;l njhiytpw;F 
,tw;iw vLj;Jr; nry;y ,aYk;.  

• rpy jhtuq;fspy; kfue;jg;igfs; gykhf ntbj;J kfue;jj;Jfs;fis fhw;wpy; 
ntspNaw;Wfpd;wd. vLj;Jf;fhl;L: mh;bfh.  

• kyh;fspd; #yfkb mstpy; kpfg;nghpajhfTk;> JUj;jpf;nfhz;Lk;> rpy Neuq;fspy; 
fpisj;Jk;> ,wF Nghd;Wk; mike;J kfue;jj;Jfs;fisg; gpbg;gjw;Nfw;g jftikg;ig 
ngw;Ws;sd. nghJthf xNu xU #y; fhzg;gLfpwJ.  

• rpy jhtuq;fspy; Gjpa ,iyfs; Njhd;Wtjw;F Kd;dNu kyh;fs; cUthfpd;wd. ,jdhy; 
kfue;jj;Jfs;fs; ,iyfspd; ,ilA+wpd;wp vspjhf vLj;Jr; nry;yg;gLfpd;wd. 

 

kf;fhr;Nrhsj;jpy; kfue;jr;Nrh;f;if (Zea mays): 
 
,j;jhtuk; Mz; - ngz; (monoecious) kyh;fSila xUghy; kyh;fs; (unisexual) 
nfhz;lJ. Mz; kQ;rhp (fjph;FQ;rk; - tassel) jhtuj;jpd; Edpg; gFjpapYk; ngz; kQ;rhp 
(fjph; - cob) fPo;kl;lj;jpy; gf;fthl;bYk; fhzg;gLk;. kf;fhr;Nrhsj;jpy; kfue;jj;Jfs;fs; 
nghpait> mjpf vilAs;sit> nky;ypa fhw;wpdhy; vLj;Jf;nry;y Kbahjit. vdpDk; 
fhw;why; Mz; kQ;rhp mirf;fg;gLk; NghJ kyhpYs;s kfue;jj;Jfs;fs; fPo;Nehf;fp 
tpOfpd;wd. ngz; kQ;rhpapd; kyh;fspy; Rkhh; 23 nr.kP ePsKs;s #yfKb (silk) 
fhzg;gLfpwJ. NkYk; ,J ,iyfis jhz;b mtw;wpw;F Nky; ePz;Ls;sJ. fjph;FQ;rj;jpy; 
,Ue;J tpOk; kfue;jj;Jfs;fis #yf Kbfs; gw;wpf; nfhs;fpd;wd.  
 

ePh;kfue;jr;Nrh;f;if (Hydrophily):  
 
kfue;jj;Jfs;fs; ePhpd; %yk; #yfKbia nrd;wilAk; epfo;T ePh;kfue;jr;Nrh;f;if vdg;gLk;. 
ePhpd; %yk; kfue;jr;Nrh;f;if milAk; kyh;fs; ePh;kfue;jr;Nrh;f;ifAWk; kyh;fs; 
(Hydrophilous) vd miof;fg;gLfpd;wd. vLj;Jf;fhl;Lfs;: thyp];Nehpah> i`l;hpy;yh> 
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vz;zw;w ePh;tho;j;jhtuq;fs; ,Ug;gpDk; mjpy; rpy jhtuq;fspy; kl;LNk ePh; %yk; 
kfue;jr;Nrh;f;if eilngWfpwJ. ePh;tho;j; jhtuq;fspd; kfue;jr;Nrh;f;iff;fhf kyh;fis 
#o;e;Js;s ciwfs; Fiwf;fg;gl;Nlh my;yJ fhzg;glhkNyh ,Uf;fpd;wJ. If;fhh;dpah 
kw;Wk; ePh;my;yp Nghd;w ePh;tho;j; jhtuq;fspd; kfue;jr;Nrh;f;if fhw;W %yNkh my;yJ 
G+r;rpfspd; %yNkh eilngWfpd;wd. ePh; %yk; eilngWk; kfue;jr;Nrh;f;if ,uz;L 
tifg;gLk;> ePh; Nky; kfue;jr;Nrh;f;if (Epihydrophily)kw;Wk; ePUs; kfue;jr;Nrh;f;if 
(Hypohydrophily) ngUk;ghyhd ePh; kfue;jr;Nrh;f;if kyh;fs; kpArpNy[; ciw 
nfhz;Ls;sjhy; kfue;jj;Jfs;fs; <ukhtjpypUe;J ghJfhf;fg;gLfpd;wd.  
 
ePH Nky; kfue;jr;Nrh;f;if (Epihydrophily):  
 
,t;tif kfue;jr;Nrh;f;ifahdJ ePHg;gug;gpw;F Nky; gFjpapy; eilngWfpwJ. vLj;Jf;fhl;Lfs;: 
thyp];Nehpah ];iguhyp];> vNyhbah.  
 
eilngWk; kfue;jr;Nrh;f;if ,uz;L tifg;gLk;. ePH;Nky; kfue;jr;Nrh;f;if kw;Wk; ePUs; 
kfue;jr;Nrh;f;if  
 
thyp];Nehpah ];iguhyp]py; kfue;jr;Nrh;f;if:  
 
thyp];Nehpah ];iguhyp]; %o;fp Nt&d;wp tsUk; ed;dPh; tho; xU ghy; (dioecious) 
jhtukhFk;. ngz; jhtuq;fs; jdp kyh;fis kfue;jr;Nrh;f;iff;F VJthf ePhpd; Nkw;gug;G 
tiu nfhz;L nry;y ePz;l RUs; Nkw;gug;G fhk;igg; ngw;Ws;sd. ePhpd; Nkw;gug;gpy; 
ngz;kyiur; Rw;wp Fope;j Nfhg;ig tbt gs;sk; cUthfpwJ. Mz; jhtuj;jpypUe;J 
cUthFk; Mz; kyh;fs; jhtuj;jpypUe;J gphpe;J ePh;g;gug;gpy; kpjf;fpd;wd. ,t;thW kpjf;fpd;w 
Mz; kyh;fs; ngz; kyh;fisr; #o;e;j Fope;j Nfhg;ig tbt gug;gpy; gbe;J ngz; 
kyhpYs;s #yfKbAld; njhlh;G nfhz;L kfue;jr;Nrh;f;if epfo;fpwJ. kfue;jr;Nrh;f;if 
mile;j ngz;kyhpd; fhk;G RUz;L kyh;fs; ePHpd; Nkw;gug;gpypUe;J ePUf;fbapy; nfhz;L 
tug;gl;L fdpfs; cUthfpd;wd.  
 
ePUs; kfue;jr;Nrh;f;if (Hypohydrophily): 
 
,J ePUf;Fs; eilngWk; kfue;jr;Nrh;f;if MFk;. vLj;Jf;fhl;Lfs;: n[h];buh kiudh> 
nrul;Nlh/gpy;yk;.  
 
tpyq;F kfue;jr;Nrh;f;if (Zoophily): 
 
tpyq;fpdq;fspd; %yk; eilngWk; kfue;jr;Nrh;f;if tpyq;F kfue;jr;Nrh;f;if vdg;gLk;. 
tpyq;fpdj;jpd; %yk; kfue;jr;Nrh;f;if milAk; kyh;fs; tpyq;F kfue;jr;Nrh;f;ifAWk; 
kyh;fs; (Zoophilous) vd miof;fg;gLfpd;wd. ,j;jifa kfue;jr;Nrh;f;if> gwitfs;> 
ntsthy;fs;>ej;ijfs; kw;Wk; G+r;rpfs; Nghd;w tpyq;fpdq;fspd; %yk; eilngWfpd;wd. 
,jpy; G+r;rpfs; kfue;jr;Nrh;f;iff;fhf rpwg;ghd jftikg;Gfisg; ngw;Ws;sd. nghpa 
tpyq;fpdq;fshd gpiuNkl;fs; (ny%h;)> kug;nghe;Jthopfs;> Ch;td (n[f;Nfh gy;ypfs; 
kw;Wk; Xzhd;) Nghd;witAk; kfue;jr;Nrh;f;if Kfth;fshFk;.  

 
gwit kfue;jr;Nrh;f;if (Ornithophily): 
 
gwitfspd; %yk; eilngWk; kfue;jr;Nrh;f;if gwit kfue;jr;Nrh;f;if vd 
miof;fg;gLfpwJ. vhpj;iudh> ghk;ghf;];> iri[[Pak;> gpf;Ndhdpah>];nlh;ypl;rpah Nghd;w 
jhtuq;fs; vLj;jf;fhl;LfshFk;. xrdpr;rpl;L (humming bird), G+Q;rpl;L (sun bird), NjDz;zp 
(honey eaters) Nghd;w gwitfs; jpde;NjhWk; Njdpw;fhf kyh;fis ehbr; nry;tjd; %yk; 
kfue;jr;Nrh;f;if eilngWfpwJ.  
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gwit kfue;jr;Nrh;f;if eilngWk; kyh;fspd; rpwg;Gg; gz;Gfs;:  
 

• kyh;fs; nghJthf nghpa msTilait.  
 

• kyh;fs; Foy;> Nfhg;ig my;yJ jhop tbthdit.  
 

• kyh;fs; rptg;G> MuQ;R> rptg;G> ,sQ;rptg;G> MuQ;R> ePyk; kw;Wk; kQ;rs; vd gy;NtW 
gpufhrkhd epwq;fspy; fhzg;gLtjhy; mit gwitfis <h;f;fpd;wd.  
 

• kyh;fs; kzkw;wit> mjpf msT G+e;Njidr; Ruf;Fk; jd;ikAilad. kyh;fSf;F 
tUif jUk; gwitfSf;F kfue;jj;Jfs;fSk; G+e;NjDk; kyh; rhh;e;j ntFkjpahfpwJ.  
 

• kyhpd; ghfq;fs; jbj;Jk;> Njhy; Nghd;W cWjpahfTk; fhzg;gLtjhy; kyhpid ehbtUk; 
typikkpf;f tpUe;jhspfspd; (gwitfspd;) jhf;Fjiy vjph;nfhs;s cjTfpwJ.  

 
ntsthy; kfue;jr;Nrh;f;if (Cheiropterophily): 
 
ntsthy;fs; %yk; eilngWk; kfue;jr;Nrh;f;if nts;thy; kfue;jjr;Nrh;f;if vdg;gLfpwJ. 
ntsthy; kfue;jjr;Nrh;f;if vdg;gLfpwJ. ntsthy; kfue;jr;Nrh;f;ifAWk; xU rpy 
rhjhuz jhtuq;fs; if[Pypah Mg;gphpf;fhdh> mld;Nrhdpah b[pNll;lh Nghd;witahFk;. 
 
ej;ij kfue;jr;Nrh;f;if(Malacophily):  
,iy ml;ilfs; (Slugs) kw;Wk; ej;ijfspd; (Snails) %yk; eilngWk; kfue;jr;Nrh;f;if 
ej;ij kfue;jr;Nrh;f;if vdg;gLk;. VNurp (Araceae) FLk;gj;jpd; rpy jhtq;fspy; ej;ijfspd; 
%yk; kfue;jr;Nrh;f;if  
 

kfue;jr; Nrh;f;if 
eilngWfpwJ. ePH; ej;ijfs; (water snails), nyk;dh (lemna) jhtuj;jpd; Nky; Ch;e;J nry;Yk; 
NghJ kfue;jr; Nrh;f;if eilngWfpwJ.  

 
G+r;rp kfue;jr; Nrh;f;if (Entomophily):G+r;rpfspd; %yk; eilngWk; kfue;jr;Nrh;f;if G+r;rp 
kfue;jr;Nrh;f;if vd;Wk;> vWk;Gfspd; %yk; eilngWk; kfue;jr;Nrh;f;if vWk;G 
kfue;jr;Nrh;f;if (kph;kpf;Nfhgpy;yp – vd;Wk; miof;fg;gLfpwJ. NjdPf;fs;> me;Jg;G+r;rpfs;> 
gl;lhk;G+r;rpfs;><f;fs;> Fstpfs;> tz;Lfs; Nghd;wit kfue;jr;Nrh;f;if cjTk; tifapy; 
rpwe;j jftikg;igg; ngw;Ws;sd. kyh;fis ehbr; nrd;W kfue;jr;Nrh;f;iffspy; <LgLk; 
G+r;rpfspy; Kf;fpakhdit NjdPf;fshFk;. ngUk;ghyhd %Ltpijj;jhtuq;fspy; G+r;rpfspd; 
%yNk kfue;jr;Nrh;f;if eilngWfpwJ. mjw;fhf mit rpwg;ghd jftikg;Gfisg; 
ngw;Ws;sd.  
 
G+r;rp kfue;jr; Nrh;f;if milAk; kyh;fspd; Kf;fpag; gz;Gfs;:  
 
• nghJthf kyh;fs; nghpajhff; fhzg;gLk;. kyh;fs; rpwpajhf ,Ug;gpd; neUf;fkhf 

mike;J mlh;j;jpahd kQ;rhpahfpwJ. vLj;Jf;fhl;L: M];l;Nurp kyh;fs;.  
 

• kyh;fs; gpufhrkhd tz;zq;fspy; fhzg;gLk;. G+r;rpfisf; fth;e;J <u;g;gjw;fhf kyhpidr; 
Rw;wpAs;s ghfq;fs; mlh;e;j epwj;Jld; fhzg;gLk;. vLj;Jf;fhl;Lfshf gha;d;nrl;bah 
(Poinsettia) kw;Wk;  

 
Nghfd;tpy;yh jhtuq;fspy; G+tbr; nrjpy;fs; (Bract)epwKw;W fhzg;gLk;.  
 
• kyh;fs; kzKilait kw;Wk; G+e;Njd; cz;lhf;Fgit.  
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• G+e;NJid Ruf;fhj kyh;fspd; kfue;jj;Jfs;fis NjdPf;fs; cztpw;fhfNth my;yJ 
Njd; $l;bid cUthf;fNth gad;gLj;Jfpd;wd. kfue;jj;Jfs;fSk;> G+e;NjDk; kyiu 
ehbtUk; tpUe;jhspfSf;F ntFkjpahFk;.  

 
• <f;fs; kw;Wk; tz;Lfs;top eilngWk; kfue;jr;Nrh;f;ifAWk; kyh;fs; kfue;jf;fhuzpfis 

<h;f;f Jh;ehw;wj;ijg; gug;Gfpd;wd.  
 

• rhW nry;fisf; (Juicy cell) nfhz;l rpy kyh;fspypUe;J G+r;rpfs; Jisapl;L rhw;iw 
cwpQ;Rfpd;wd.  

 
rhy;tpahtpy; kfue;jr; Nrh;f;if (nek;GNfhy; ,aq;FKiw): 
 
rhy;tpahtpd; kyh; NjdPf;fs; %yk; kfue;jr; Nrh;f;if eilngWtjw;Fhpa jftikg;igg; 
ngw;Ws;sJ. ,jd; kyh; Mz; Kd;Kjph;Tjd;ik nfhz;lJ. <UjL tbtKila my;yp 
tl;lj;ijAk;> ,U kfue;jj;jhs;fisAk; nfhz;lJ. rhy;tpahtpy; kfue;jr;Nrh;f;if eilngw 
nek;GNfhy; ,aq;FKiw cjTfpwJ. xt;nthU kfue;jg;igAk; Nkw;Gwj;jpy; tskhd kfue;j 
kliyAk; fPo;g;Gwj;jpy; tskw;w kfue;j kliyAk; nfhz;Ls;sJ. kfue;j kly;fSf;F 
,ilNa fhzg;gLk; ePz;l ,izg;Gj;jpR kfue;jg;ig ,q;Fkq;Fk; ed;F mire;jhl 
cjTfpwJ. NjdP EioAk; NghJ kyhpd; fPo;g;Gw cjL NjdP mkh;tjw;Fhpa jskhfpwJ. 
NjdP G+j;Njd; cwpQ;r jiyia cs;Ns Eiof;Fk; nghOJ NjdPapd; cly; 
,izg;Gj;jpRtpy; gLfpwJ. ,jdhy; kfue;jg;igapd; tskhd gFjp fPopwq;fp (jho;e;J) 
NjdPapd; KJfpy; NkhJfpwJ. vdNt NjdPapd; clypy; kfue;jj;Jfs;fs; gbfpd;wd. NjdP 
kw;nwhU kyhpDs; EioAk;nghOJ kfue;jj;Jfs;fs; mk;kyhpd; #yfKbapy; tpOtjd; 
%yk; rhy;tpahtpy; kfue;jr; Nrh;f;if epiwtilfpwJ. ,Jjtpu nghwp ,aq;FKiw 
(mhp];lNyhf;fpah)> tpOFop ,aq;FKiw (Muk;)> ft;tp my;yJ VJthf;fp ,aq;FKiw 
(m];fpsgpaNlrp)> ce;Jjz;L ,aq;FKiw (ghg;gpypNahNdrp) vd rpy Rthurpakhd 
kfue;jr;Nrh;f;if Kiwfs; gy;NtW jhtuq;fspy; fhzg;gLfpd;wd.  
 
jd; kfue;jr; Nrh;f;ifapd; ed;ikfs;:  
• ,Ughy; kyh;fspy; jd; - kfue;jr;Nrh;f;if cWjpahf eilngWfpwJ.  

 
• rpw;wpdq;fspd; cWg;gpdh;fs; mhpjhFk; NghJ my;yJ njhiyJ}uq;fshy; gphpf;fg;gLk; 

NghJ jd; - kfue;jr;Nrh;ifia ek;gpAs;sd.  
 

• may; kfue;jr;Nrh;f;if eilngWk; tha;g;Gfs; eOTk; NghJ mit jd; 
kfue;jr;Nrh;ifapy; <Lgl;L rpw;wpdq;fspd; mopitj; jLf;fpd;wd.  
 
jd; - kfue;jr; Nrh;f;ifapd; jPikfs;:  
 

• njhlh;r;rpahf jd; - kfue;jr;Nrh;f;if jiyKiw jiyKiwahf ele;jhy; Njhd;Wk; 
re;jjpfs; gytPdk; milfpd;wd.  
 

• Gjpa rpw;wpdq;fs; kw;Wk; Gjpa tifj; jhtuq;fs; cUthFk; tha;;g;Gfs; FiwTWk;.  
 

kfue;jr; Nrh;f;if – xU $l;L epfo;T:  
kfue;jr;Nrh;f;if ghpzhkk;> #oy;epiyapay;> tpyq;Ffs; gw;wpa gbg;G> 
,iuNjL elj;ij Nghd;wit Fwpj;j jty;fisj; jUfpwJ. kyh;fs; G+e;Njd; 
kl;Lkpd;wp Ez;fhyepiy> G+r;rpfs; Kl;ilapLk; ,lk;l> jq;Fkplk; 
Mfpatw;iwAk; jUfpd;wd. kyh;fSf;Fk; G+r;rpfSf;Fkhd njhlh;G 
kfue;jr;Nrh;f;if eilngWtijAk; mjd; %yk; jd; ,dj;ijg; ngUf;fpf; 
nfhs;tijAk; cWjp nra;fpwJ. kfue;jr;Nrh;f;if epfo;tjw;fhf G+r;rpfisf; 
ftUk;tz;zk; kyh;g; ghfq;fspd; tbtk;> msT Mfpatw;iw jftikj;Jf; 
nfhs;fpd;wd.  
 
A+f;fhtpw;Fk; me;Jg;G+r;rpf;Fk; (nl[pFyh A+f;fhnry;yh) ,ilNaahd cwT 
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fl;lha xUq;Faphp tho;f;iff;F vLj;Jf;fhl;lhFk;. me;Jg;G+r;rp kyhpd; 
#yfg;igapid Jisapl;l Kl;ilapLfpwJ. gpd;dh; kfue;jj;Jfs;fis 
Nrfhpj;J ge;J tbtpy; #yfKbapd; cs;sPlw;w gFjpa topahf cs;Ns 
js;SfpwJ. fUTWjy; eilngw;W tpijfs; cUthfpd;wd. Kl;ilg;GOf;fs; 
(yhh;thf;fs;) tsUk; tpijfis cz;Zfpd;wd. cz;zg;glhj rpy tpijfs; 
jhtuj;jpd; ngUf;fj;jpw;F cjTfpd;wd. ,jpy; Mr;rhpak; vd;dntdpy; me;j 
me;Jg;G+r;rpfs; A+f;fhtpd; kyh;fs; ,d;wp caph;tho ,ayhJ. ,j;jhtuKk; 
me;Jg;G+r;rpfspd;wp ghypdg; ngUf;fk; nra;a ,ayhJ.  
 
mkhh;NghNgy]; jhtu kyh;fs; kyh;g;nghUs;fisg; ntFkjpahfj; jUtJ 
kl;Lkpd;wp Kl;il ,Ltjw;F ghJfhg;ghd ,lj;ijAk; jUfpd;wd. kyh;fSf;F 
tUif jUk; gy caphpdq;fs; kfue;jj;Jfs;fisAk; G+e;NjidAk; 
cl;nfhs;fpd;wd. Mdhy; kfue;jr;Nrh;f;iff;F cjTtjpy;iy. ,t;Taphpfs; 
kfue;jj;Jfs; / G+e;Njd; nfhs;isah;fs; vd miof;fg;gLfpd;wd. 
 
NjdP Mh;fpl;fspd; (Xgpu];) kyh;fs; ngz;Fstpia (fhy;gh) xj;J 
fhzg;gLfpd;wd. Mz; Fstp kyiu ngz;Fstp vdf; fUjp mjDld; Gzu 
Kw;gLfpwJ. ,j;jifa Nghyp Gzh;r;rpr; nray; (pseudocopulation) 
kfue;jr;Nrh;f;if eilngw cjTfpwJ. mj;jpapy; (/igf]; fhhpfh) Fstpahy; 
(gpsh];NlhNgfh rPd;];) eilngWk; kfue;jr;Nrh;f;ifAk; jhtu – G+r;rp 
,iltpidf;F vLj;Jf;fhl;lhFk;. 

 
may; - kfue;jr;Nrh;f;ifapd; ed;ikfs;: 

• ,it vg;NghJk; tskhd re;jjpfis cUthf;Ffpd;wd.  
• Nkk;gl;l tpij Kisj;jpwd; fhzg;gLfpwJ. 
• Gjpa tif ufq;fs; cUthfpd;wd.  
• jthuq;fs; mtw;wpd; #o;epiyf;Nfw;g Nkk;gl; jftikg;gpidg; ngWfpd;wd.  

 
may; - kfue;jr; Nrh;f;ifapd; jPikfs;:  
 

• may; - kfue;jr;Nrh;f;iff;F GwKfth;fs; Njitg;gLtjhy; ,it eilngWtJ 
epr;rakpy;yhj xd;whFk;.  
 

• kfue;jr;Nrh;f;if Kfth;fis <u;g;gjw;F jthuq;fs; gy;NtW jftikg;Gfis ngw 
Ntz;bAs;sd.  

 
kfue;jr;Nrh;f;ifapd; Kf;fpaj;Jtk;:  
 

• kfue;jr;Nrh;f;if fUTWjYf;F Kf;fpa Kd;NjitahFk;.  
 

• fUTWjy; fdpfs; kw;Wk; tpijfs; cUthf cjTfpwJ.  
 

• fUTWjYf;fhf Mz; kw;Wk; ngz; NfkPl;fis neUf;fkhf nfhz;L nry;y 
cjTfpwJ.  
 

• NtWgl;l kugZf;fs; xd;whf fye;J jhtuq;fspy; NtWghLfis mwpKfg;gLj;j may; 
- kfue;jr;Nrh;f;if cjTfpwJ. ,t;NtWghLfs; jthuq;fis #o;epiyf;Nfw;g 
jftikj;Jf; nfhs;sTk;> rpw;wpdkhf;fj;jpw;Fk; cjTfpd;wd.  

 
fUTWjy;:  
 
• Mz; NfkPl;Lld; ngz; NfkPl; ,izjy; fUTWjy; (Fertilization)vdg;gLk;. %Ltpijj; 

jhtuq;fspy; fUTWjy; (Double Fertilization) ,ul;ilf; fUTWjy; tifiar; 
rhh;e;jjhFk;.  
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fUTWjypd; epfo;Tfs;:  
 
• ,ul;ilf; fUTWjy; #yfKbapy; kfue;jj;Jfs; Kisj;J kfue;jf;Foy; cUthjy;> 

#yfj;jz;by; kfue;jf;Foha; tsh;jy;> #y;Jis Nehf;fp kfue;jf;Foha; tsh;jy;> 
fUg;igapy; fhzg;gLk; xU rpdh;[pl;bDs; kfue;jf;Foha; Eiojy;> Mz; NfkPl;fs; 
ntspNaw;wk;> NfkPl;fs; ,izjy; kw;Wk; %tpizjy; (Triple fusion) vd gy;NtW 
epiyfspy; eilngWfpwJ. kfue;jj;Jfs; #yf Kb kPJ gbe;J kfue;jf;Foha; 
#ypDs; EioAk; tiuAs;s epfo;Tfs; kfue;jj;Jfs; - #yf myF ,iltpid 
(Pollen – pistil interaction) vd miof;fg;gLfpwJ. ,J xU ,aq;F epfo;thFk;. 
kfue;jj;Jfs; Vw;Wf;nfhs;sg;gl;L mjd; Kisg;G kw;Wk; tsh;r;rp Cf;Ftpf;fg;gLfpwJ 
my;yJ jil nra;ag;gLfpwJ.  

 
#yfKbapy; kfue;jj;Jfs;:  
 
,aw;ifapy; gy;NtW tifahd kfue;jj;Jfs; Vw;Fk; ,ay;Gila #yf Kbapd; Vw;Fk; 
gug;gpy; tpOfpd;wd. Mdhy; mit midj;Jk; Kisg;gjpy;iy> fUTWjYk; 
eilngWtjpy;iy. #yf Kbapd; Vw;Gg;gug;G kfue;jj;Jfis Vw;fpwJ. #yfKbNahL 
,zf;fkhd kfue;jj;Jfshf ,Ug;gpd; mit Kisj;J kfue;jj;Fohia cUthf;Ffpd;wd. 
,jw;F <u #yfKbapy; (Wet stigma) fhzg;gLk; 
 
#yfKb gha;kKk; (stigmatic fluid), twz;l #yfKbapy; fhzg;gLk; nky;ypa ciwAk; 
(pellicle) fhuzkhfTs;sd. ,it ,uz;Lk; #yfKbf;Fk; kfue;jj;Jfs;fSf;Fk; ,ilNa 
epfOk; Guj tpidfis mq;fPfhpj;Njh> epuhfhpj;Njh ,iznahj;j kw;Wk; ,iz xt;thj 
kfue;jj;Jfs;fis KbT nra;fpd;wd. ntt;NtW rpw;wpdq;fSf;fpilNa (interspecific) my;yJ 
xNu rpw;wpdj;jpy; (intraspecific) fhzg;gLk; jhtuq;fSf;fpilNa ghy;rhh;e;j xt;thik (Sexual 
incompatibility) fhzg;gLfpwJ. xNu rpw;wpdj;jpy; cs;s jhtuq;fSf;fpilNa fhzg;gLk; 
ghy;rhh;e;j xt;thik jd; - xt;thik (Self incompatibility) vdg;gLk;. kfue;jj;Jfs; 
#yfKbapy; tpOe;jTld; fz;fSf;F Gyg;glf;$ba Kjy; khw;wk; kfue;jj;Jfs; 
ePNuw;wkiltjhFk;. kfue;jr;Rth; Gujq;fs; Nkw;Gwj;jpypUe;J ntspNaWfpd;wd. kfue;jj;Jfs; 
Kisj;jypd; NghJ> kfue;jj;Jfspy; fhzg;gLk; midj;J cs;slf;fg; nghUl;fSk; 
kfue;jf;FohapDs; efUfpd;wd. kfue;jf;Fohapd; tsh;r;rp mjd; Edpapy; kl;Lk; fhzg;gLk;. 
midj;J irl;Nlhgpshr cs;slf;fg; nghUl;fSk; Edpia Nehf;fp efUfpd;wd. 
kfue;jf;Fohapd; ,ju gFjp EdpapypUe;J Njhd;Wk; Ez;Fkpo;g;igahy; Mf;fpukpf;fg;gLfpwJ. 
,J Foha; EdpapypUe;J xU NfhNyh]; milg;ghy; gphpf;fg;gLfpwJ. Ez;Nzhf;fpapdhy; 
ghh;f;Fk; NghJ kfue;jf;Fopapd; Gwf;Nfhb Edpg;gFjp miutl;l tbtpy; xsp CLUTk; 
gFjpahf fhzg;gLfpwJ. ,g;gFjp Nfg; gpshf; vd;W miof;fg;gLfpwj. Nfg; gpshf; (cap 
block) gFjp kiwe;jTld; kfue;jf;Fohapd; tsh;;r;rp epd;W tpLfpwJ.  
 
#yfj;jz;by; kfue;jf;Foy;:  
 
kfue;jj;Jfs; Kisj;jYf;Fg; gpd;> kfue;jf;Foha; #yf KbapypUe;J #yfj;jz;bDs; 
EiofpwJ. kfue;jj;Jfspd; tsh;r;rp #yfj;jz;bd; tifiag; nghWj;J mikfpwJ.  
 
#yfj;jz;bd; tiffs;:  
 
%d;W tifahd #yfj;jz;Lfs; fhzg;gLfpd;wd.  
2. jpwe;j my;yJ cs;sPlw;w #yfj;jz;L  
3. jpl my;yJ %ba #yfj;jz;L  
4. ghjp jpl my;yJ ghjp %ba #yfj;jz;L  

 
cs;sPlw;w my;yJ jpwe;j #yfj;jz;L (Hollow or open style):nghJthf ,t;tif 
#yfj;jz;L xU tpijapiyj; jhtuq;fspy; fhzg;gLfpwJ. ,jpy; xU cs;sPlw;w fhy;tha; 
#yfKbapypUe;J #yfj;jz;bd; mbtiu fhzg;gLfpwJ. mf;fhy;tha; xUthpir Rug;G 
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nry;fshy; (CL flj;JjpR (Transmitting tissue) #og;gl;Ls;sJ. ,r;nry;fs; tOtOg;ghd 
kpA+rpNy[; nghUl;fisr; Ruf;fpd;wd. kfue;jf;Foha; #yfj;jz;L fhy;thia xl;ba 
nry;fspd; gug;gpy; tsh;e;J nry;fpwJ. fhy;thapDs; epug;gg;gl;l Rug;Gg; nghUl;fs; tsUk; 
kfue;jf; Foha;f;F czthfTk;> #yfj;jz;Lf;Fk; kfue;jf;Foha;f;Fk; ,ilNa Vw;gLk; 
xt;thik tpidfis fl;Lg;gLj;Jk; fhuzpahfTk; nray;gLfpd;wd. ,r;Rug;Gg; nghUl;fs; 
fhh;Nghi`l;Nul;> nfhOg;G kw;Wk; v];lNu];> mkpy gh];gNl]; Nghd;w nehjpfisAk;> xt;Tk; 
jd;ikiaf; fl;Lg;gLj;Jk; Gujq;fisAk; nfhz;Ls;sd.  
 
jpl my;yJ %ba #yfj;jz;L (Solid or closed style): nghJthf ,t;tif #yfj;jz;L 
,Utpijapiyj; jhtuq;fspy; fhzg;gLfpwJ. ,jpy; #yfj;jz;bd; ikag; gFjpapy; ePz;l 
rpwg;G tha;e;j nry;fs; fw;iwahf mike;Js;sd. ,jw; CLflj;Jk; jpR (transmitting 
tissue) vd;W ngah;. ,j;jpR jpwe;j #yfj;jz;by; fhzg;gLk; #o;e;jike;j Rug;G nry;fSf;F 
rkkhdit kw;Wk; mNj nraiyr; nra;fpd;wd. kfue;jf;Foha; ,e;j CLflj;J nry;fSf;F 
,ilNaAs;s nry; ,ilntspfspd; topNa tsh;fpwJ.  
 
ghjp jpl my;yJ ghjp %ba #yfj;jz;L (Semisolid or helf closed style): ,t;tif 
#yfj;jz;L> jpwe;j kw;Wk; %ba tif #yfj;jz;bw;F ,ilg;gl;l xU tifahFk;. 
CLflj;J jpRtpd; ,ay;G gw;wp NtWgl;l fUj;Jfs; cs;sd. xU rpy Ma;thsh;fs; ,J 
jpltif #yff;jz;by; kl;Lk; fhzg;gLfpwJ vd;Wk; fUJfpwhh;fs;. NtW rpyh; cs;sPlw;w 
#yff;jz;by; fhzg;gLk; rpwg;Gtif mLf;F nry;fisAk; CLflj;J jpR vd;W 
fUJfpd;wdh;.  
kfue;jf;Foha; #ypDs; Eiojy;: kfue;jf; Foha; %d;W tifffspy; #ypDs; EiofpwJ.  
 
#y;Jis top Eiojy; (Porogamy): kfue;jf;Foha; #y;Jis (micropyle) topahf #ypDs; 
Eiojy;.  
 
ryhrh top Eiojy;(Chalazogamy):kfue;jf;Foha; ryhrh topahf #ypDs; Eiojy;.  
 
#Yiwtop Eiojy; (Mesogamy): kfue;jf;Foha; #yf ciw topahf #ypDs; Eiojy;.  
 
kfue;jf;Foha; fUg;igapDs; Eiojy;: kfue;jf;Foha; #ypDs; EioAk; gFjp vJthapDk;> 
fUg;igapDs; #y;Jis topahfNt EiofpwJ. ,k;kfue;jf;Foha; fUg;igapYs;s xU 
rpdh;[pl; (synergid)f;Fs; Neubahf EiofpwJ.  
 
kfue;jf; Foha;>#yfk;> #y; kw;Wk; fUg;igia Nehf;fp tsh;tjw;F Ntjpehl;lg; nghUl;fNs 
fhuzkhFk;. kfue;jf;Foha; #yfj;jz;bd; KO ePsj;jpw;Fk; gazpj;J #yfmiwia 
milfpwJ. mq;fpUe;J #ypYs;s #y;Jis topahf Eiotjw;F xU mikg;G topfhl;bahf 
nray;gLfpwJ. mt;tikg;G topelj;jp (obturator) vd;W miof;fg;gLfpwJ. fUg;igia 
mile;jgpd;> kfue;jf; Fohapd; Edpapy; my;yJ Edpg;gFjpia xl;ba Nky;gFjpapy; xU 
Jis cUthfpwJ. rpdh;[pl; topahf kfue;jf;Fohapy; Eioe;J mjd; irl;Nlhgpshr 
cs;slf;fg; nghUl;fs; (,uz;L Mz; NfkPl;fSk;> jiotop cl;fU kw;Wk; irl;Nlhgpshrk;) 
ntspNaw;wg;gLfpd;wd. ,jd;gpd; fUg;igapy; kfue;jf;Foha; tsh;tjpy;iy. kfue;jf; Foha; 
cl;fU mope;JtpLfpwJ.  
 
,ul;ilf; fUTWjYk; %tpizjYk;: 
 
S.G. eth]pd; kw;Wk; L. fpdhh;L 1898 kw;Wk; 1899 Mk; Mz;L ypy;ypak; kw;Wk; /gphpl;byhhpah 
jhtuq;fspy; Mz; NfkPl;lfj;jpypUe;J ntspNaWk; ,uz;L Mz; NfkPl;fSk; fUTWjypy; 
<LgLfpd;wd vd;gijf; fz;lwpe;jhh;. me;j Mz; NfkPl;Lfs; fUg;igapYs;s ,uz;L NtWgl;l 
$Wfis fUTWr; nra;fpd;wd. ,t;thW ,uz;L Mz; NfkPl;fSk; fUTWJypy; <LgLtjhy;> 
,e;epfo;T ,ul;ilf; fUTWJy; (Double fertilization) vd;W miof;fg;gLfpwJ. ,J %ltpijj; 
jhtuq;fspd; rpwg;Gg; gz;ghFk;. ,uz;L Mz; NfkPl;fspy; xd;W Kl;il cl;fUTld; 
(Syngamy) ,ize;J fUKl;il (Zygote)- ia cUthf;FfpwJ.  
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kw;nwhU Mz; NfkPl; ika nry;iy Nehf;fp efh;e;J> mq;Fs;s JUt cl;fUf;fs; (polar 
nuclei) my;yJ JUt cl;fUf;fs; ,ize;J cUthd ,uz;lhk; epiy cl;fUTld; 
,ize;J Kjy;epiy fUT+z; cl;fU (Primary endosperm nucleus – PEN) it 
cUthf;FfpwJ. ,e;epfo;tpy; %d;W cl;fUf;fs; ,iztjhy; ,jw;F %tpizjy; (Triple 
fusiton) vd;Wngah;. ,e;epfo;tpd; Kbtpy; fUT+z; cUthf;fk; eilngWfpwJ. fUT+z; tsUk; 
fUtpw;F czthf cs;sJ.  
 
fUTWjYf;Fg; gpd;Ds;s mikg;G kw;Wk; epfo;Tfs;:  
fUTWjYf;Fg; gpd; tpij cUthFk; tiu kyhpd; ghfq;fspy; gy khw;wq;fs; epfo;fpd;wd.  
 
   

fUTWjYf;F Kd; ghfq;fs;  fUTWjYf;Fg; gpd; epfOk; 
khw;wq;fs;  

Gy;yp ,jo;fs;> my;yp ,jo;fs;> 
kfue;jj; jhs;fs;> #yfj;jz;L 
kw;Wk; #yfKb  

nghJthf cjph;e;J tpLfpd;wd.  

#yfk; fdp 
#y; tpij 
Kl;il fUKl;il 
#yff;fhk;G tpijf;fhk;G 
#y; Jis  tpj;ijj;Jis (O2 kw;Wk; ePh; 

flj;j)  
#y;jpR  nghp];ngh;k; 
#yf ntspAiw tpij ntspAiw (testa) 
#yf cs;Siw  tpij cs;Siw (tegmen) 
rpdh;[pl; nry;fs; mope;J tpLfpd;wd 
,uz;lhk; epiy cl;fU fUT+z; jpR 
vjpub nry;fs;  mope;J tpLfpd;wd  

 
fUT+z; jpR:  
fUTWjYf;Fg; gpd; fU gFg;giltjw;F Kd; Kjy;epiy fUT+z; cl;fU cldbahf 
gFg;gile;J cUthFk; jpR fUT+z; jpR vd;wiof;fg;gLfpwJ. %tpizjy; %yk; cUthFk; 
Kjy;epiy fUT+z; jpR cl;fU (2 JUt cl;fUf;fs; kw;Wk; 1 tpe;J cl;fU) Kk;kba 
FNuhNkhNrhk;fisf; (3n) nfhz;Ls;sJ. ,J Cl;lkspf;Fk;> rPhpaf;fp mikg;Gj;jpRthFk;. 
NkYk; ,J tsUk; fUtpw;F Cl;lkspf;fpwJ.  
 
tsh;r;rp Kiwiag; nghWj;J %Ltpijj; jhtuq;fspy; 3 tifahd fUT+z; jpR 
mwpag;gLfpwJ. mit cl;fUrhh; fUT+z; jpR (Nuclear endosperm), nry;rhh; fUT+z; jpR 
(Cellular endosperm),  `PNyhgpa fUT+z; (Helobial endosperm) jpR MFk;.  
 
G+j;jsk; rijg;gw;Wld; cz;zj; jFe;j gFjpaha; tpijAila fdpia 
#o;e;Js;sJ  

 

fj;jphp jhtuj;jpy; Gy;yp ,jo;fs; nghpjhfp epiyj;jpUf;ff; $bajhfTk; 
(nrhyhdk; nkyhd;[pdh)> fdpia %bAk; (igrhyp]; kpdpkh) cs;sJ.  
#yff; fPO; mr;R nghpjhfp rijg;gw;Ws;s Nghpf;fha; tbtpy; 
cz;zj;jf;fjhf khWfpwJ. (mdfhh;bak; Mf;rpnlz;Nly; - Ke;jphp) 
gyhg;goj;jpy; G+tpjo;fs; rijg;gw;Ws;sjhf khWfpd;wd.  

 

ntspr; #yf ciwapd; Edpg;gFjpapy; #y;Jisiar; Rw;wpAs;s nry;fs; 
rijg;gw;Wld; fhzg;gLfpd;wd. ,t;tikg;G tpijj;Jis%b (caruncle) 
vd;W miof;fg;gLfpwJ. (uprpd]; fk;A+dp];)  

 

#yff;fhk;G (funiculus) rijg;gw;Wld; tz;zkakhd tpijxl;Lj;jhshf 
(aril) khw;wkilfpwJ. (kphp];bfh> gpj;jrpNyhgpak;). 

 

#y;jpR tsUk; fUg;ig> fU Mfpatw;why; KOtJkhf cwpQ;rg;gLk;  
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my;yJ Fiwe;j msT Nrkpg;Gj; jpRthf fhzg;gLk;. tpijfspy; 
vQ;rpAs;s #y;jpR nghp];ngh;k; (Perisperm) vdg;gLk;. vLj;Jf;fhl;L : 
kpsF kw;Wk; gPl;&l;  
 

cl;fUrhh; fUT+z; jpR:  
 
,e;j tif fUT+z; jpR cUthf;j;jpy; Kjy;epiy fUT+z; cl;fU (PEN) Fd;wypy;yh 
gFg;gilfpwJ. ,ijj; njhlh;e;J Rth; cUthf;fk; eilngwhky; jdpj;j cl;fUf;fisf; 
nfhz;l epiyapy; cs;sd. vLj;Jf;fhl;Lfs;: fhf;]pdpah> Nfg;nry;yh> muhf;fp];.  
 

nry;rhh; fUT+z; jpR:  
 
,e;j tif fUT+z; jpR cUthf;fj;jpy; Kjy;epiy fUT+z; jpR cl;fU (PEN) 
gFFg;gile;J ,uz;L cl;fUf;fis cUthf;fp mijj; njhlh;e;J Rth; cUthf;fKk; 
eilngWfpwJ. mLj;jLj;J eilngWk; gFg;Gfisj; njhlh;e;J Rth; cUthf;fk; 
eilngWfpwJ. vLj;Jf;fhl;Lfs;: mlhf;]h> `Pypahe;j];> ];Nfhghhpah.  
 
`PNyhgpa fUT+z; jpR: 
 
`PNyhgpa fUT+z; jpR tifapy; Kjy; epiy fUT+z; cl;fU (PEN) fUg;igapd; 
mbg;gFjpf;F efh;e;J ,q;F ,uz;L cl;fUf;fshf gFg;gilfpwJ. ,e;j ,uz;L 
cl;fUf;fSf;fpilNa Rth; cUthf;fk; eilngw;W nghpa #y;Jis miwiaAk; rpwpa 
ryhrh miwiaAk; Njhw;Wtpf;fpwJ. #y;Jis miwapYs;s cl;fU gy gFg;Gfs; mile;J 
gy jdpj;j cl;fUf;fis cUthf;FfpwJ. ryhrh miwapYs;s cl;fU gFg;gilayhk; 
my;yJ gFg;gilahky; ,Uf;fyhk;. vLj;Jf;fhl;Lfs;: i`l;hpy;yh>thyp];Nehpah.  
 

mypNuhd; jpR (Aleurone tissus) kpfTk; rpwg;gile;j nry;fshy; MdJ. ,J xd;W my;yJ 
xU rpy mLf;Ffshy; MdJ. ,J jhdpaq;fspd; (ghh;yp/kf;fhr;Nrhsk;) fUT+z; jpRf;fis 
#o;e;J fhzg;gLfpwJ. ,jd; nry;fspy; fhzg;gLk; Jfs;fs; mypNuhd; Jfs;fs; 
vdg;gLfpd;wd. ,tw;wpy; ];gPNuhNrhk;fs; fhzg;gLfpd;wd. tpij Kisj;jypd; NghJ 
,r;nry;fs; mikNy];fs;> GNuhl;bNa];fs; Nghd;w xU rpy ePuhw;gFg;G nehjpfisr; 
Ruf;fpd;wd. ,e;nehjpfs; fUT+z; jpR nry;fspYs;s Nrkpg;G czTg; nghUl;fisr; nrhpf;f 
cjTfpd;wd.  
 
Kjph;e;j tpijfspy;> fUT+z; jpR tsUk; fUtpdhy; KOtJkhf gad;gLj;jg;glyhk; my;yJ 
KOtJk; gad;gLj;jg;glhky; epiyj;Jf; fhzg;glyhk;. fUT+z; jpR ,y;yhj tpijfs; 
fUT+zw;w tpijfs; / my;Gkpdw;w tpijfs; (endospermous seed / exalbuminous seed) 
vd;W mwpag;gLfpd;wd. vLj;Jf;fhl;Lfs;: gl;lhzp> epyf;fliy> gPd;];> tpijfs; fUT+z; jpR 
nfhz;bUe;jhy; mit fUT+z; tpijfs; /my;GkpDila tpijfs; (endospermous seed / 
albuminous seed) vdg;gLk;. ,e;j tpijfspy; cs;s fUT+z;jpR tpij Kisj;jypd; NghJ 
fUtpw;F czit mspf;fpwJ. vLj;Jf;fhl;Lfs;: ney;> njd;id> Mkzf;F.  
 

njhlh;tpspk;gw;w fUT+z;jpR (Ruminate endosperm): xOq;fw;w> rkkw;w Nkw;gug;igf; 
nfhz;l fUT+z;jpR> njhlh;tpspk;gw;w fUT+z;jpR vdg;gLk;. (vLj;Jf;fhl;L: mhpf;fh fl;r;R – 
ghf;F)> ghrp/GNshuh> kphp];bfh.  
 
fUT+z; jpRtpd; gzpfs;:  
• fUT+z; jpR tsUk; fUtpw;F czthfg; gad;gLfpwJ.  
• ngUk;ghyhd %Ltpijj; jhtuq;fspy; fUT+z;jpR cUthd gpd;Gjhd; fUKl;il 

gFg;gilfpwJ.  
• fUT+z; jpR fUtpd; Jy;ypakhd tsh;r;rpia xOq;FgLj;JfpwJ.  
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,sePh; xU mbg;gil Cl;l ClfkhFk;. ,J gy;NtW jhtu jpRf;fspypUe;J fU 
kw;Wk; ehw;WUf;fspd; NtWghLUjiyj; J}z;LfpwJ. ,sk; njd;idapypUe;J 
ngwg;gLk; ,sePh; jdp cl;fUrhh; fUT+z;jpRthFk;. ,jidr; Rw;wpAs;s 
ntz;ikg; gFjp nry;Rth; cUthf;fg;gl;l fUT+z; jpRthFk;.  

 
fU cUthf;fk; (Ebryogenesis)  
,Utpijapiyj; jhtu fUtsh;r;rp (Develpopment of dicot embryo): 
 
,Utpijapiyj; jhtu fUtsh;r;rpapYs;s epiyfs; tpsf;f Xdfpuhl; my;yJ FUrp/ngh; 
tif (Nfg;rpy;yh gh;]h gh];Nlhhp];) nfhLf;fg;gl;Ls;sJ fUg;igapd; #y;Jisg; gFjpapy; 
fUtsh;r;rp eilngWfpwJ.  
 
fUKl;il FWf;Fthf;F gFg;Gw;W Nky;nry; my;yJ Edpnry; kw;Wk; fPo;nry; my;yJ 
mbr;nry;iyAk; jUfpwJ. ,ijj; njhlh;e;J tsh;r;rpapd; NghJ fUKl;ilapy; eilngWk; 
nry;gFg;G fhuzkhf fU cUthfpwJ. fU Kjph;r;rp milAk; Kd; Nfhs> ,ja tbit 
ngWfpwJ. Kjph;e;j fUtpy; KisNth;> tpijapiy mbj;jz;L> ,uz;L tpijapiyfs; kw;Wk; 
Kisf;FUj;J fhzg;gLk;.  
 
tpij:  
 
fUTw;w #y; tpij vd;W miof;fg;gLfpwJ. ,J fU> fUT+z;jpR kw;Wk; ghJfhg;G ciw 
nfhz;Ls;sJ. tpijfs; fUT+z;jpR nfhz;l tpijfshfNth (kf;fhr;Nrhsk;> NfhJik> ghh;yp> 
#hpafhe;jp) my;yJ fUT+z;jpR mw;w tpijfshfNth (gPd;];> kh> Mh;fpl;fs;> Ff;fh;gpl;fs;) 
,Uf;fyhk;.  
 

Mh;fpl; tpijapd; vil 20.33 ikf;Nuhfpuhk;. ,ul;il njd;idapd; tpij (NyhNlha;rpah 
khy;btpf;fh) vil Vwj;jho 6 fp. fpuhk;.  
 
,Utpijapiyj; jhtu tpijf;F vLj;Jf;fhl;lhd irrh; tpijapd; mikg;G:  
 
Kjph;e;j tpijfs; xU fhk;gpdhy; fdpr;RtNuhL ,izf;fg;gl;bUf;Fk;. mf;fhk;gpw;F 
tpijf;fhk;G vd;W ngah;. ,t;tpijf;fhk;G kiwe;J tpijfspy; xU jOk;ig Vw;gLj;Jk;. 
,j;jOk;G tpijj;jOk;G (hilum) vd;W miof;fg;gLk;. tpijj;jOk;gpw;F fpOhf xU rpwpa 
Jis fhzg;gLk;l. mjw;F tpijj;Jis (micropyle) vd;Wngah;. ,J tpij Ksij;jypd; 
NghJ Mf;]p[d; kw;Wk; ePiu cs;nsLf;f cjTfpwJ.  
 
xt;nthU tpijAk; tpijAiwiaf; nfhz;bUf;Fk;. ,e;j ciw #y; ciwfspypUe;J 
Njhd;WfpwJ. tpij ciw jbj;j ntspAiw (testa) kw;Wk; nky;ypa rt;T Nghd;w cs;Siw 
(tegmen)– isf; nfhz;Ls;sJ. gl;lhzp jthuj;jpy; tpij ntspAiw> tpji cs;Siw 
,uz;;Lk; ,ize;Nj fhzg;gLk;. fU mr;rpd; gf;fthl;by; ,uz;L tpijapiyfs; xl;bf; 
fhzg;gLk;. gl;lhzp tpijapy; ,J czTg;  
 
nghUl;fis Nrkpj;J itf;fpwJ. khwhf Mkzf;F Nghd;w ,ju tpijfspy; nky;ypa 
tpijapiyfSk; Nrkpg;Gg; nghUl;fisf; nfhz;l fUT+z;jpRTk; fhzg;gLk;. tpijapiyiaj; 
jhz;b ePz;L fhzg;gLk; xU mr;Rg;gFjp KisNth; (radicle) my;yJ fUNth; (embryonic 
root) vd;Wk;> mr;rpd; kw;nwhU Kidg;gFjp Kisf;FUj;J (plumule) vd;Wk; miof;fg;gLk;. 
fU mr;rpd; tpijapiyapd; Nky; gFjp tpijapiy Nkw;jz;L (epicotyl) vdTk;> 
tpijapiyapd; ,ilg;gl;l gFjp tpijapiy mbj;jz;L (hypocotyl) vdTk; mwpag;gLfpwJ. 
tpijapiy Nkw;jz;L Kisf;FUj;jpYk;> tpijapiy mbj;jz;L KisNthpYk; 
KbtilfpwJ.  
 
xU tpijapiy jhtu tpijf;F vLj;Jf;fhl;lhd xiurh tpijapd; mikg;G:  
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xU tpijapiyiaf; nfhz;L ney; tpij Nfhpahg;rp]; (caryopsis) vd;W miof;fg;gLk;. 
xt;nthU tpijAk; gOg;G epw ckpahy; %lg;gl;bUf;Fk; mjpy; ,uz;L thpirfspy; ckpabr; 
nrjpy;fs; mike;jpUf;Fk;. tpijAiw gOg;G epwj;jpy;> rt;T Nghd;W tpijia kpf 
neUf;fkhf xl;b mike;Js;sJ. Nrkpg;Gj; jpRthd fUT+z;jpR tpijapd; ngUk;gFjpahf 
cs;sJ.  
 
fUT+z;jpR fUtpypUe;J xU tiuaWf;fgl;l mLf;fpdhy; jdpikg; gLj;jg;gl;Ls;sJ. 
,t;tLf;fpw;F NkyLf;F (epithelium) vdW ngah;. fU rpwpaJ. ,jpy; ];Fnly;yk; 
(Scutellum) vd;w ftr tbt tpijapiy fhzg;gLfpwJ. ,e;j ];Fnly;yk; fU mr;rpd; 
gf;fthl;il Nehf;fp mike;Js;sJ. Nth; %bahy; ghJfhf;fg;gl;l KisNtUk; 
Kisf;FUj;Jk; nfhz;L xU Fl;ilahd mr;R fhzg;gLfpwJ. Kisf;FUj;J Kisf;FUj;J 
ciw (Coleoptile) vd;gJ miof;fg;gLk; xU ghJfhg;G ciwahy; #og;gl;Ls;sJ. 
Nth;%bia cs;slf;fpa KisNth; KisNth; ciw (Coleorhizae) vd;w xU ghJfhg;G 
ciwahy; #og;gl;Ls;sJ. ];Fnly;yk; NkyLf;fpd; cjtpahy; fUT+z;jpRtpypUe;J czTg; 
nghUl;fis cwpQ;rp tsUk; fUtpw;F toq;FfpwJ.  
  
fUTwh ,dg;ngUf;fk; (Apomixis):  
G+f;Fk; jhtuq;fspy; fUTWjy; %yk; eilngWk; ,dg;ngUf;fk; fUTW ,dg;ngUf;fk; 
(Amphimixis) vdg;gLk;. Mdhy; ve;epiyapYk; Mz;> ngz; NfkPl;fs; ,iztpd;wp 
eilngWk;. ,dg;ngUf;fk; fUTwh ,dg;ngUf;fk; (Apomixis) vd;W miof;fg;gLfpwJ.  
 
"mg;Nghkpf;]p];" vd;w nrhy;> 1908-Mk; Mz;L tpq;f;sh; vd;gtuhy; ,J tof;fkhf eilngWk; 
ghy; ,dg;ngUf;f Kiwf;Fg; gjpyhf eilngWk; xUtpj ,dg;ngUf;fk; MFk;. ,jpy; Fd;wy; 
gFg;Gk;> NfkPl;fspd; ,izTk; eilngWtjpy;iy.  
 
kNf];thp (1950) fUTwh ,dg;ngUf;fj;ij ,uz;L tiffshf tifg;gLj;jpAs;shh;. mit 
kPs;tif fUTwh ,dg;ngUf;fk; kw;Wk; kPshtif fUTwh ,dg;ngUf;fk;.  
 
kPs;tiffUTwh ,dg;ngUf;fk; (Recurrent apomixis):,J jiotop ,dg;ngUf;fj;ijAk; 
ghypiztpy;yh tpijj;jd;ikiaAk; (Agamospermy) cs;slf;fpaJ.  
 
kPshtif fUTwh ,dg;ngUf;fk; (Non recurrent apomixis):Fd;wy; gFg;gpw;Fg; gpd; xUkba 
fUg;ig ,J  cUthf;fg;gl;L> fUTWjy; eilngwhky; fUthf khWk; epfo;thFk;.  
  
kPs;tif fUTwh ,dg;ngUf;fj;jpd; cUNfhL fPNo nfhLf;fg;gl;Ls;sJ.  
 
jiotop ,dg;ngUf;fk;: jhtuq;fs; tpij jtpu kw;w ghfq;fs; %yk; ngUf;fkiljy; 
jiotop ,dg;ngUf;fk; vdg;gLk;.  
 
Fkpo;nkhl;Lfs; - gpul;bNyhpah ,k;gPhpahyp]; Fkpo;jz;Lfs; - my;ypak;> XL jz;L– nkd;jh 
mh;ntd;rp]; (Gjpdh)> jiufPo; ce;J jz;L – fpiurhe;jpkk; (rhke;jp) 
 
ghypiztpy;iy tpijj;jd;ik  
  
,J Fd;wy; gFg;G kw;Wk; NfkPl;Lfspd; ,iztpd;wp cUthFk; fUf;fs; MFk;.  
  
Ntw;wpl fUepiy (Adventive embryony): 
,Ukba tpj;jfj;jhtu nry;fshfpa #y;jpRtpypUe;Njh my;yJ #y; ciwapypUe;Njh 
Neubahf fU cUthdhy; mJ Ntw;wpl fUepiy vdg;gLk;. ,J tpj;fj;jhtu nkhl;L 
cUthjy; vd;Wk; miof;fg;gLk;. Vnddpy; NfkPl;lf jhtu epiy KOtJkhf ,jpy; 
fhzg;gLtjpy;iy. rpl;u];> khQ;rp/nguh Nghd;w jhtuq;fspy; Ntw;wpl fUf;fs; 
fhzg;gLfpd;wd.  
 
cUthf;f fUTwhtpj;J (Generative apospory):  
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ngUtpj;J jha;nry; Neubahf ,Ukba fUg;igahf khWfpwJ. ,q;F tof;fkhf eilngWk; 
Fd;wy; gFg;G eilngWtjpy;iy. vLj;Jf;fhl;Lfs;: A+g;Nlhhpak;> Vh;th.  
 
fUTwh tpj;J (Apospory): ngUtpj;J jha; nry;ypy; tof;fkhf eilngWk; Fd;wy; gFg;G 
ele;J ehd;F ngU tpj;Jf;fisj; jUfpwJ. gpd;dh; ,e;j ehd;F ngUtpj;JfSk; gbg;gbahf 
kbfpd;wd. #y;jpR nry; xd;W J}z;lg;gl;L xU ,Ukba fUg;igahf khWfpwJ. ,e;j tif 
fUTwh tpj;J jiytop Ntw;wpl tpj;J (Somatic apospory) vd;Wk; miof;fg;gLk;. 
vLj;Jf;fhl;Lfs;: `puhrpak;> ghh;j;jPdpak;.  
 
gy;fUepiy(Polyembryony): 
 
xU tpijapy; xd;Wf;F Nkw;gl;l fU fhzg;gl;lhy; mJ gy;fUepiy vd;W miof;fg;gLk; 
1719-Mk; Mz;L Mz;ld; /ghd; ypA+ td;`hf; rpy MuQ;Rj; jhtuq;fspy; gy;fUepiy gw;wpa 
Kjy; jftiyg; gjpT nra;jhh;. gy;fUepiy gw;wpa Kjy; jftiyg; gjpT nra;jhh;. 
gy;fUepiy mjd; Njhw;wj;jpd; mbg;gilapy; ehd;F tiffshf gphpf;fg;gl;Ls;sJ.  

 
1. gpsT gy;fU epiy (vLj;Jf;fhl;L: Mh;fpl;fs;)  

 
2. fUg;ig Kl;il jtpu kw;w nry;fspypUe;J Njhd;Wk; fU (rPdh;[pl;fs; - 

mhp];NlhNyhf;fpah> vjpubr; nry;fs; - my;k];> fUT+z;jpR – gyNdhNghuh.  
 

3. xNu #ypw;Fs; xd;wpw;F Nkw;gl;l fUg;igfs; tsh;r;rpailjy;. (xNunahU ngUtpj;J 
jha; nry;ypypUe;J Njhd;wpa topj;Njhd;wy;fs; my;yJ ,uz;L my;yJ mjw;F Nkw;gl;l 
ngUtpj;J jha; nry;ypypUe;J Njhd;wpa topj;Njhd;wy;fs; - NfRiudh).  

 
4. #ypYs;s rpy tpj;jfj; jhtur; nry;fspd; nray;ghLfs; J}z;lg;gLjy; (#y;jpR / 

#Yiwfs; - rpl;u];> ir]p[pak;).  
 

eilKiwg; gad;ghLfs;:  
 
rpl;u]; jhtuj;jpy; #y;jpRtpypUe;J ngwg;gLk; ehw;Wf;fs; gog;gz;izf;F ey;yj efy;fshf 
cs;sd. gy;fUepiyapd; topahf Njhd;Wk; fUf;fs; itu]; njhw;W ,y;yhky; 
fhzg;gLfpd;wd.  
 
fUTwhf;fdpfs; (Parthenocarpy):  

• fUTwhf; fdpahjy;: Vw;fdNt Fwpg;gpl;lJ Nghd;W fUTWjYf;Fg; gpd; #yfk; 
fdpahfTk;> #y; tpijahfTk; khWfpd;wd. vdpDk; gy vLj;Jf;fhl;Lfspy; fUTWjy; 
eilngwhky; fdp Nghd;w mikg;Gfs; #yfj;jpypUe;J Njhd;wyhk;. ,j;jifa fdpfs; 
fUTwhf;fdpfs; vd miof;fg;gLfpd;wd. mit ngUk;ghYk; cz;ikahd tpijfisf; 
nfhz;bUg;gjpy;iy. tzpf Kf;fpaj;Jtk; tha;e;j gy fdpfs; tpijfsw;witfshf 
Mf;fg;gLfpd;wd. vLj;Jf;fhl;Lfs; : thiog;gok;> jpuhl;ir> gg;ghsp.  

 
• 1963-Mk; Mz;L epl;r; fUTwhf; fdpahjiy fPo;f;fz;l tiffshf tifg;gLj;jpdhh;.  

 

• kugZrhh; fUTwhf; fdpahjy;: ,df;fyg;G my;yJ rLjpkhw;wk; %ykhf fUTwhf; fdp 
cUthjy;. vLj;Jf;fhl;Lfs;: rpl;u];> Ff;fh;gpl;lh.  

 
• #o;epiyrhh; fUtwhf; fdpahjy;: ciwgdp> %Lgdp> Fiwe;j ntg;gepiy> mjpf ntg;g 

epiy Nghd;w #o;epiyfs; fUTwhf;fdp cUthjiyf; J}z;Lfpd;wd. vLj;Jf;fhl;lhf 3 – 
19 kzp Neuk; Fiwe;j ntg;g epiy Nghpf;fha; jhtuj;jpy; fUTwhf;fdp cUthjiyf; 
J}z;LfpwJ.  

 
• Ntjpg;nghUs; J}z;ba fUTwhf; fdpahjy;: tsh;r;rpia Cf;Ftpf;Fk; nghUl;fshd 

Mf;rpd;fs; kw;Wk; [pg;uypd;fs;. fUTwhf;fdp cUthjiyj; J}z;Lfpd;wd.  
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Kf;fpaj;Jtk;:  
 

• Njhl;lf;fiyj;Jiwapy; tpijapyhf; fdpfs; mjpf Kf;fpaj;Jtk; ngWfpd;wd.  
 

• tpijapyhf;fdpfs; tzpfhPjpahf mjpf Kf;fpaj;Jtk; tha;e;jit.  
 

• [hk;fs;> n[y;ypfs;> rh];fs;> goghdq;fs; jahhpg;gpy; tpijapyhf;fdpfs; 
gad;gLj;jg;gLfpd;wd.  
 

• fUTwhf; fdpfspy; tpijfs; ,y;yhj fhuzj;jhy; fdpapd; ngUk;gFjp cz;zf;$ba 
gFjpahf cs;sJ.  
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2. ghuk;gupa kugpay; 
 

 kugpay; vdg;gLtJ capupdq;fspy; nghJthd gz;Gf;$Wfs; vt;thW %jhijau; 
jiyKiwfspypUe;J ngwg;gLfpwJ vd;gijg; gw;wp gbg;gjhFk;.  fle;j 50 Mz;Lfspy; 
kugpaiyg; Nghd;W Ntnwe;j mwptpay; gpupTk; cyif khw;wp mikj;jjpy;iy.  kugpay;> 
mwptpay; kw;Wk; njhopy;El;g Nkk;ghLfspdhy; Ntshz;ik> kUj;Jtk;> jlatpay; Nghd;w 
Jiwfspy; ngUk; khw;wj;ij Vw;gLj;jpAs;sJ. 
 
 kugpay;(Genetics)–ghuk;gupaj;jpd; mwptpay; - ghuk;gupag; gz;Gfs; vt;tpjk; 
ngw;Nwhu;fsplkpUe;J re;jjpfSf;Ff; flj;JfpwJ vDk; nray;Kiwia vLj;Jiuf;Fk; 
capuwptpaypd; xU gpupthf kugpay; jpfo;fpwJ.  W. Ngl;rd; 1906k; Mz;L kugpay;(Genetics) 
vDk; gjj;ij mwpKfg;gLj;jpdhu;.  kugpaypd; ehd;F Kf;fpaj; Jizg; gpupTfs; gpd;tUkhW: 
 

1. CLflj;jy; kugpay; (Transmission Genetics) / ghuk;gupa kugpay; (Classical Genetics) –
kugZf;fs; vt;thW ngw;Nwhu;fsplkpUe;J re;jjpfSf;Ff; flj;jg;gLfpd;wd vd;gij 
tpsf;Fk; xU gpupthFk;.  ghuk;gupa kugpaypd; mbg;gil fpun`u; nkz;ly; jd; Ma;tpy; 
gad;gLj;jpa VO kugZg; gz;GfshFk;.. 

 

2. %yf;$W kugpay; (Molecular Genetics) –kugZf;fs; Gw mikg;G kw;Wk; capu;r; 
nray;fis vt;thW %yf;$W epiyapy; Nkw;nfhs;fpwJ vd;gij tpsf;Fk; gpupthFk;. 
 

3. capupj;njhif kugpay;(Population Genetics) –jdp capupfspd; njhFg;gpy; jdpg;gl;l 
gz;Gf;$W vt;thW Fwpg;gpl;l kugZf;fshy; jPu;khdpf;fg;gLfpwJ vd;gij tpsf;Fk; gpupT. 
 

4. vz;zpf;ifrhu; kugpay; (Quantitative Genetics) –xU njhFg;gpYs;s jdp capupfspd; 
gz;Gf;$Wfs; gy kugZf;fshy; xNu rkaj;jpy; jPu;khdpf;fg;gLk; Kiwia tpsf;Fk; 
gpupT. 
 
Njhw;wj;jpy; fhzg;gLk; xw;Wikfs;> Ntw;Wikfs; kw;Wk; jiyKiwapy; gz;Gfs; 
tpLgLjYf;fhd (skipping) fhuzk; vd;d? 
 
kugpay; vd;gJ kugZ> kughu;e;j NtWghLfs; kw;Wk; capupdq;fspy; eilngWk; kuGrhu;e;j 
gz;Gf;flj;jy; Mfpatw;iwg; gw;wpa gbg;ghFk;.  n[dpbf;]; (Genetics) vd;gijj; jkpopy; 
kugpay; my;yJ kugZtpay; vd;W vt;tpjkhff; Fwpg;gpLtJ rupahf ,Uf;Fk;. 
 

 kugZf;fs; (Genes) – ghuk;gupaj;jpd; nray;gLk; myFfs;:  ngw;Nwhu;fsplkpUe;J 
re;jjpfSf;f;f capu;> Ntjpapa> cs;sikg;gpa kw;Wk; elj;ij gz;Gfisf; flj;Jk; 
ghuk;gupaj;jpd; mbg;gil myFfs; (capupay; jfty;) 
 
ghuk;gupaKk; NtWghLfSk; 
 
 kugpay; vd;gJ ghuk;gupak; kw;Wk; NtWghLfs; gw;wp mwpAk; Xu; mwptpay; vd;W 
tiuaWf;fg;gLfpwJ. 
 
 ghuk;gupak; (Heredity): ngw;Nwhu;fsplkpUe;J re;jjpfSf;Fg; gz;Gfs; flj;jg;gLtJ 
ghuk;gupak; vdg;gLfpwJ. 
 
 NtWghL (Variation): ,ay;ghd xj;j ,dj;njhifapYs;s capupdq;fspd; my;yJ 
mtw;wpd; rpw;wpdq;fspd; gz;GfSf;fpilNa fhzg;gLk; tpj;jpahrNk NtWghL vdg;gLfpwJ.  
,t;NtWghL ,Utifg;gLk;.  mitahtd (i) njhlu;r;rpaw;w NtWghLfs; (ii) njhlu;r;rpahd 
NtWghLfs;. 
 
1. njhlu;r;rpaw;w NtWghLfs;(Discontinuous Variation):  
 



 

31 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

Xu; capupdj;njhifapy; rpy gz;Gfspy; Fwpg;gpl;l msT NtWghLfs; fhzg;gLfpd;wd.  
vLj;Jf;fhl;Lfs;: gpiuKyh jhtuj;jpd; #yfj; jz;bd; ePsk;.  Njhl;lg; gl;lhzpr; nrbapd; 
cauk; (nel;il my;yJ Fl;il).  ,e;jj; njhlu;r;rpaw;w NtWghl;by; gz;Gfs; xd;W my;yJ 
,uz;L Kf;fpakhd kugZf;fshy; fl;Lg;gLj;jg;gLfpwJ.  ,k;kugZf;fs; ,uz;L my;yJ 
mjw;F Nkw;gl;l my;yPy;fis (,iz kugZ tbtq;fs;) nfhz;bUf;Fk;.  ,t;NtWghLfs; 
kugpaypy; flj;Jk; fhuzpfs; %yk; jPu;khdpf;fg;gLfpwJ.  ,t;NtWghLfisg; ngw;w jdp 
capupfs; ,ilepiy Njhw;wg;gz;Gfsw;w #o;epiyf; fhuzpfshy; ghjpf;fg;gLtjpy;iy.  ,J 
gz;Grhu; ghuk;gupakhjy; (qualitative inheritance) vd;Wk; miof;fg;gLfpwJ. 
 
2. njhlu;r;rpahd NtWghLfs;(Continuous Variation): 
 
,t;NtWghLfs; #o;epiy kw;Wk; kuGf; fhuzpfspd; $l;L tpisTfshy; 
jPu;khdpf;fg;gLgitfshf ,Uf;fyhk;.  Xu; capupdj;njhifapy; ngUk;ghyhd gz;Gfs; 
KOtJkhfj; juk; gpupf;fg;gl;L xU epiyapypUe;J kw;nwhU epiy tiu vt;tpjj; jilAkpd;wp 
ntspg;gLj;jg;gLfpwJ.  Gwj;Njhw;wg; gz;Gfspd; ghuk;gupak; gy kugZf;fs; kw;Wk; #o;epiyf; 
fhuzpfspd; $l;Lr;nray; tpidTfshy; jPu;khdpf;fg;gLfpwJ.  ,J vz;zpf;ifrhu; 
ghuk;gupakhjy; (quantitative inheritance) vd;W mwpag;gLfpwJ.  vLj;Jf;fhl;L: kdpjdpd; 
cauk; kw;Wk; Njhy; epwk;. 
 
NtWghLfspd; Kf;fpaj;Jtk; 
 
• rpy capupfspy; fhzg;gLk; NtWghLfs; Nghuhb> tho;jypy; rpwe;j capupahf khWtjd; 

mbg;gilapy; mikfpd;wd.   
• khWk; #o;epiyfSf;Nfw;gj; jk;ikj; jftikj;Jf; nfhs;s cjTfpwJ. 
• ,J ,aw;ifj; Nju;Tf;fhd kugpay; gz;Gfis toq;Ftjhf cs;sJ. 
• Nkk;gLj;jg;gl;l cw;gj;jp> tpiuthd tsu;r;rp> mjpf Neha; vjpu;g;Gj;jd;ik kw;Wk; 

Fiwthd KjyPL nfhz;l jhtuq;fis> gapu; ngUf;f cw;gj;jpahsu;fs; cUthf;Ftjw;F 
NtWghLfs; Jiz Gupfpd;wJ. 

• gupzhkj;jpd; %yq;fshf NtWghLfs; mikfpd;wd. 
 
nkz;lypak; (Mendelism) 
 
 kugpaYf;F nkz;ly; Mw;wpa gq;F nkz;lypak; vdg;gLfpwJ.  gl;lhzpj; jhtuj;jpy; 
mtu; nra;j fyg;GWj;j Ma;Tfs; kw;Wk; jhtuf; fyg;Gapup Kiwfs; cs;slf;fpa fUj;Jfs; 
midj;Jk; etPd kugpaYf;F mbg;gilahf mike;Js;sJ.  vdNt nkz;ly; kugpaypd; 
je;ij vd;wiof;fg;gLfpwhu;. 
 
kugpaypd; je;ij – fpun`u; N[h`d; nkz;ly; (1822 - 1884) 
 
 Kjy; kugpayhsuhd fpun`u; N[h`d; nkz;ly;> ghuk;gupaj;jpd; mjpraq;fslq;fpa 
ghijapy; Kjypy; gazpj;jtu; Mthu;.  ,tu; [{iy 22> 1822-Mk; Mz;L M];jpupahtpd; 
n`a;rz;lhu;/g; vd;w Cupy;> rpyprpad; vDk; fpuhkj;jpy; (jw;NghJ i`d;rp];> 
nrf;Nfh];Nyhthfpah) gpwe;jhu;.  gs;spg; gbg;gpw;Fg; gpwF> jhtutpay;> ,aw;gpay; kw;Wk; 
fzpjj;ij tpad;dh gy;fiyf;fofj;jpy; gapd;whu;.  mjd;gpwF M];jpupah (Austria) ehl;bd; 
GUd; (Brunn) vd;w ,lj;jpYs;s Gdpjj; jhk]; klhyaj;jpy; jdf;F tpUg;gkhd gl;lhzp 
jhtuf; fyg;GWjy; Nrhjidfis Nkw;nfhz;lhu;.  1849-k; Mz;L jw;fhypfkhf Mrpupag; 
gzpapid Nkw;nfhz;L> Xa;T Neuj;jpy;> jd;Dila Njhl;lj;jpy; gl;lhzpj; jhtuj;jpy; 
fyg;GWjy; Nrhjidfisj; njhlu;e;J Nkw;nfhz;lhu;.  1856-Mk; Mz;L tuyhw;W rpwg;G 
tha;e;j gl;lhzpj; jhtu Ma;Tfisj; njhlq;fpdhu;.  1856 Kjy; 1863 tiu gl;lhzpj; 
jhtuj;jpy; fyg;GWjy; Nrhjidfis ,tu; Nkw;nfhz;lhu;.  mtu; jdJ Njhl;lj;jpYs;s 
gl;lhzpj; jhtuj;jpy; Nkw;nfhz;l VO N[hb NtWgl;l gz;Gf;$Wfisf; nfhz;L ghuk;gupaf; 
nfhs;iffisf; fz;lwpe;jhu;.  nkz;ly; 24>034 jhtuq;fspd; gy re;jjpfspy; ,df;fyg;G 
nra;J> KbTfis ml;ltizg;gLj;jpdhu;.  1866-Mk; Mz;L “vf;];ngupkz;l;]; Md; gpshz;l; 
i`gpupl;];”(Experiments on Plant Hybrids) vd;w jiyg;gpy; “jp GurPbq;]; M/g; g;&d; 
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nrhirl;b M/g; ehr;Ruy; `p];lup”-y; jdJ Ma;Tf; fl;Liuia ntspapl;lhu;.  etPd 
kugpaypd; epWtduhf ,d;Wk; fpu`u; nkz;ly; tpsq;Ffpwhu;.  NkYk; ,tu; Kjy; Kiwg;ghL 
kugpa Muha;r;rpahsuhfTk; fUjg;gLfpwhu;. 
 
nkz;lypd; ntw;wpf;fhd fhuzq;fs;: 
 

• capupaypy; fzpjk; kw;Wk; Gs;spapay; KiwfisAk;> epfo;tpiuT KiwfisAk; jdJ 
fyg;Gapup Nrhjidfspy; ifahz;bUg;gJ> 

• ifahz;l mwptpay; Kiwfspd; Jy;ypakhd> tpupthd gjpTfspd; vz;zpf;ifrhu; 
tptuq;fisAk; Gs;spapay; Kiwapy; gjptpl;bUg;gJ> 

• Nrhjidfs; midj;Jk; kpfTk; ftdkhfTk; jpl;lkplg;gl;L> mtw;wpy; mjpf khjpupfs; 
gad;gLj;jg;gl;bUg;gJ. 

• vLj;Jf;nfhz;l vjpupilg; gz;Gfs; jdpg;gl;l FNuhNkhNrhk;fspy; cs;s fhuzpfshy; 
(kugZf;fshy;) fl;Lg;gLj;jg;gl;bUg;gJ. 

• nkz;lyhy; Nju;e;njLf;fg;gl;l ngw;Nwhu; jhtuq;fs; J}afhy; top ngw;Nwhu;fshf 
,Ue;jJ.  Ngw;Nwhu;fspd; J}a;ikahdJ gy jiyKiwfspy; jw;fyg;G nra;J 
gupNrhjpf;fg;gl;ljhf ,Ue;jJ. 

 
nkz;lypd; gl;lhzpj; jhtu Ma;Tfs; 
 
 nkz;lypd; ghuk;gupaf; Nfhl;ghL> Jfs; Nfhl;ghL vdTk; miof;fg;gLfpwJ.  ,jw;fhd 
Ez;Jfs;fs; my;yJ ghuk;gupa myFfs; my;yJ fhuzpfs; (hereditary units or factors) 
jw;NghJ kugZf;fs; (Genes) vd miof;fg;gLfpwd.  gy J}afhy;top gl;lhzpj; 
jhtuq;fisf; nfhz;L nraw;if kfue;jr; Nru;f;if / may; kfue;jr; Nru;f;if Ma;Tfis 
,tu; Nkw;nfhz;lhu;. 

gl;lhzp kyu;fspy; may; - kfue;jr;Nru;f;if gbepiyfs; 
 
kugpaypd; Kjy; khjpup capup – Njhl;lg; gl;lhzp - ,j;jhtuj;jpy; nkz;lyhy; Ma;T 
nra;ag;gl;l VO gz;Gfspd; tptuk;: 
 

nkz;lyhy; Ma;T nra;ag;gl;l gl;lhzpapd; VO gz;Gfs; 
gl;lhzpapd; VO gz;Gfs; 
 

gz;G kugZ Xq;F gz;Gf;$W xLq;F gz;Gf;$W 
jhtu cauk; 
 
tpij tbtk; 

Le 
 
R 

 nel;il 
 
cUz;il 

Fl;il 
 
RUq;fpa 

tpijAiw epwk;  
 
kyu; epwk; 
 
fdp epwk; 

I 
 
A 
 
GP 

kQ;rs; 
 
Cjh 
 
gr;ir 

gr;ir 
 
nts;is 
 
kQ;rs; 

fdp V tPq;fpa / cg;gpa ,Wf;fpa 

kyu; miktplk; Fa Nfhzk; Edpapyike;j 

 
gl;lhzpj; jhtuj;jpy; nkz;lypd; VO gz;GfSila> VO FNuhNkhNrhk;fs; 

 
 

 J}afhy;top vd;gJ> ngw;Nwhu; Kjy; re;jjpfs; tiu njhlu;e;J jd;kfue;jr;Nru;f;if 
eilngw;W> epiyahd ghuk;gupag; gz;Gfisf; nfhz;l jhtuq;fs; Mfk;.  J}afhy;top 
jhtuq;fSf;Fs; eilngWk; fyg;GWjy;> ghuk;gupaj;jpy; epiyahd> gy jiyKiwfspy; 
gpujpgypf;ff; $ba Fwpg;gpl;l ngw;Nwhu; gz;Gfisf; nfhz;l re;jjpfis cUthf;FfpwJ.  
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J}afhy;top vd;gJ xj;jgz;gpizT (Homozygosity) jd;ikia kl;Lk; Fwpg;gpLfpwJ.  xU 
jdpj; jhtuj;jpdhy; cUthf;fg;gLk; Mz;> ngz; ,dr; nry;fs; (NfkPl;fs;) ,izit> 
jw;fUTWjiy (xNu jhtuj;jpypUe;J cUthf;fg;gl;l kfue;jk; kw;Wk; mz;lr; nry; 
,izjiy) ,J Fwpf;fpwJ.  nkz;lypd; gl;lhzpj; jhtuj;jpy; jd;kfue;jr;Nru;f;if 
eilngWfpwJ.  Muha;r;rpahsu; xU gl;lhzpj; jhtuj;jpYs;s kfue;jg;igfis fUTWjYf;F 
Kd; ePf;fp (Mz;kylhf;fp) NtnwhU ufg; gl;lhzpj; jhtuj;jpYs;s kfue;jq;fis> kfue;jg;ig 
ePf;fg;gl;l kyu;fspd; #yf Kbf;F khw;Wtnjd;gJ may;-fUTWjy; vd;gjhFk;.  ,jd; %yk; 
NtWgl;l gz;Gf;$Wfisf; nfhz;l fyg;gpdq;fs; cUthfpwJ.  nkz;lypd; Muha;r;rpfspd; 
mbg;gilapy; mikf;fg;gl;l tpjpKiwfs; midj;Jk; jw;NghJ nkz;lypa kugpay; 
(Mendelian Genetics) vdg;gLfpwJ. 
 
 nry;ypy; fhzg;gLk; ghuk;gupa El;gq;fshd FNuhNkhNrhk;>DNA, kugZf;fs; gw;wpa 
nra;jpfs; mwpag;gLtjw;F Kd;Ng> ghuk;gupak; gw;wpa ,e;j tpjpfspd; rupahd El;gq;fis 
nkz;ly; tFj;jhu;.  nkz;lypd; ,e;jg; ghuk;gup El;gk; gw;wpa cd;dpg;ghd Ez;zwpT 
Nkk;gLj;jg;gl;lg; gapu; ufq;fs; cUthf;FtjpYk;> gapu; fyg;Gapu;jy; KiwapYk; xU Gul;rpia 
Vw;gLj;Jtjpy; Kf;fpag; gq;F tfpf;fpwJ. 
 
 1884-Mk; Mz;by; nkz;ly; kiwe;j gpd;du;> 1900-Mk; Mz;L nkz;lypd; Ma;Tfs; 
%d;W capupay; ty;Ydu;fshfpa> `hye;jpd; `pA+Nfh B tpup];> n[u;kdpapd; fhu;y; fhnud;]; 
kw;Wk; M];jpupahtpd; vup thd; n~u;khf; MfpNahuhy; kPz;Lk; fz;lwpag;gl;lJ. 
 
nkz;lypaj;Jld; njhlu;Gila fiyr;nrhw;fs; 
 
 nkz;ly; ,U vjpupilg; gz;Gf;$Wfspd; (traits) ntspg;ghLfis kl;LNk xNu 
rkaj;jpy; ftdj;jpy; nfhz;lhu;.  vLj;Jf;fhl;L:  nel;il kw;Wk; Fl;il NtWgl;l 
gz;Gf;$Wfs; ntspg;ghliltjw;fhd fhuzk; xNu gz;Gf;$Wf;fhd  kugZ ,U NtWgl;l 
tbtq;fis ngw;wpUg;gJ MFk;.  ,it my;yPy;fs; vd;W miof;fg;gLfpd;wd. 
 
nkz;lypd; nts;is kyu;fSf;fhd kugpay; GjpUf;Fj; jw;NghJ tpil fhzg;gl;Ls;sJ.  
nkz;lypd; gl;lhzpj; jhtu nts;is epw kyu;fis xOq;FgLj;jf;$ba kugZit 
cq;fshy; ,dq;fhz KbAkh? 
 
kugZtpd; gzpfisg; Gupe;J nfhs;s %yf;$W mstpyhd jPu;it mwpNthk;.  2010-Mk; 
Mz;L gl;lhzpj; jhtu kyu;fspd; epwj;jpw;Ff; fhuzkhd kugZ mfpy cyf 
Muha;r;rpahsu;fs; FOtpduhy; fz;lwpag;gl;lJ.  gl;lhzpapy; ,J kugZ A 
vd;wiof;fg;gl;lJ.  Xq;FepiyapYs;s ,k;kugZ> gbnaLj;jy; fhuzpahfr; nray;gl;L xU 
Gujj;ij cw;gj;jp nra;J mJ Me;Njhradpd; epwkp cUthf;fj;jpw;Ff; fhuzkhfpwJ.  
vdNtjhd; gl;lhzpj;jhtu kyu;fs; Cjh epwj;ijg; ngWfpd;wd.  nts;is kyu;fisf; 
nfhz;l gl;lhzpj; jhtuq;fs; Me;Njhradpd; cw;gj;jpapy; <LgLk; kugZit xLq;Fepiyapy; 
ngw;wpUg;gjhy;> mit Me;Njhradpd; epwkpia cUthf;f Kbtjpy;iy. 
 
    Xq;FepiyapYs;s kugZ A-apd; gpujpfis nts;is kyu;fspd; my;yp ,jo;fspd; 
nry;fSf;Fs; kugZ Jg;ghf;fp Kiwapy; (gene gun method) Muha;r;rpahsu;fs; nrYj;jpdu;.  
,e;j kugZ A-itg; ngw;w Fiwe;j mstpyhd rjtPjj;jpYs;s nts;is kyu;fspd; G+tpjo; 
gFjpfspy; Me;Njhradpd; epwkpfs; Ftpf;fg;gl;L mg;gFjpfs; Cjh epwj;ijg; ngWfpwJ. 
 
nts;is kyu;fspy; xLq;FepiyapYs;s kugZ A-apd; epA+f;spNahilL tupirapy; khw;wk; 
Vw;gl;Lg; gbnaLj;jy; fhuzp nrayw;Wg; NghfpwJ.  ,J jpBu; khw;wk; ngw;w kugZ A-thff; 
fUjg;gLfpwJ.  ,k;kugZ Me;Njhradpid cw;gj;jp nra;ahjjhy; nts;is kyu;fs; 
Njhd;WfpwJ. 
 
kugZ A nfhz;l gl;lhzpapd; Cjh kyu; kw;Wk; gl;lhzpapd; nts;is kyu; 
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 xU capupapy; fhzg;gLk; kugZ mjw;fhd  xj;j my;yPy;fis nfhz;bUe;jhy; mJ 
xj;jgz;gpizT (homozygous-TT) vdg;gLfpwJ.  xU capupapy; fhzg;gLk; kugZ mjw;fhd 
,UNtWgl;l my;yPy;fisf; nfhz;bUe;jhy;> mJ khWgl;lgz;gpizT (heterozygous – 
Tt)vd;wiof;fg;gLfpwJ.  nkz;lypd; fyg;GWjy; Nrhjidf;Fg; gpd; cUthFk;  jhtuq;fs; 
NtWgl;l gz;gpizTfisg; ngw;wpUg;gjhy; mit fyg;Gapupfs; (hybrids) vdg;gLfpd;wd. 
 
 Xq;Fgz;gpw;fhd kugZtpd; ,U my;yPy;fs; (dominant allele) ngupa vOj;jpYk; 
(capital letter), xLq;Fgz;gpw;fhd kugZtpd; ,U my;yPy;fs; (recessive allele) rpwpa 
vOj;jpYk; (Small letter) rpwpa  vOj;jpYk; Fwpg;gplg;gLfpwJ.  xU capupapy; ,uz;L xLq;F 
my;yPy;fs;fhzg;gl;lhy; mJ xj;jgz;gpizitg; ngw;w xLq;F my;yPy;fs; (homozygous 
recessive) (tt) Fl;ilg;  gl;lhzpj; jhtuq;fs; vdg;gLfpd;wd.  xU capupapy;,uz;L xLq;F 
my;yPy;fs; fhzg;gl;lhy; mJ xj;j gz;gpizitg; ngw;w xLq;Fepiy (homozygous 
recessive) (tt) Fl;ilg; gl;lhzpj; jhtuq;fs; vdg;gLfpd;wd.  xU capupapy; ,uz;L Xq;F 
my;yPy;fs; fhzg;gl;lhy; mJ xj;jgz;gpizitg; ngw;w Xq;Fepiy (hymozygous dominant) 
(TT) nel;ilg; gl;lhzpj; jhtuq;fs; vdg;gLfpd;wd.  ,e;j ,uz;L my;yPy;fspy; xd;W Xq;F 
kugZthfTk;> kw;nwhd;W xLq;F kugZthfTk; ,Ug;gpd; mJ fyg;Gw;w nel;il 
(heterozygous tall) (Tt)  gl;lhzpj; jhtuq;fisf; Fwpf;fpd;wd. 
 
nkz;lypa ghuk;gupaj;jpy; nkz;lypa tpjpfs; 
 
 nkz;lypd; xU gz;Gf; fyg;gpidf; $u;e;J Muha;e;jjpd; tpisthf ,U Kf;fpa 
tpjpfs; cUthf;fg;gl;ld.  (1) Xq;Fjd;ik tpjp (The law of Dominance) (2)jdpj;Jg; gpupjy; 
tpjp (The law of Sugregation).   ,e;j mwptpay; tpjpfs; gupzhkr; rupj;jpuj;jpy; Kf;fpag; 
gq;fhw;WfpwJ. 
 
 Xq;Fj;jd;ik tpjp –gz;Gfs;> fhuzpfs; vd;wiof;fg;gLk; jdpj;jpaq;Fk; myFfshy; 
fl;Lg;gLj;jg;gLfpwJ.  vjpupilg; gz;GfSf;fhd ,izf; fhuzpfspy; xd;W 
Xq;Fjd;ikAlDk; kw;nwhd;W xLq;F jd;ikAlDk; fhzg;gLk;.  ,t;tpjp> xU gz;Gf; 
fyg;gpid tpsf;FfpwJ.  (m) Kjy; kfTr;re;jjpapy; (F1) xNu xU ngw;Nwhu; gz;G 
ntspg;gLfpwJ.  (M) ,uz;lhk; kfTr;re;jjpapy; (F2) ,U ngw;Nwhu; gz;GfSk; 
ntspg;gLfpd;wd. ,uz;lhk;  kfTr;re;jjpapy; (F2) gz;Gfs; 3:1 tpfpjhr;rhuj;jpy; cUthfpd;wd. 
 
 jdpj;Jg;gpupjy; tpjp (Nfkpl;fspd; J}aj;jd;ik tpjp)– Kjy; kfTr;re;jjpapy; ,U 
gz;Gfspy; xd;W kl;LNk fhzg;gl;l NghjpYk;> ,uz;lhk; kfTr;re;jjpapy; ,U gz;GfSk; 
ntspg;gLfpd;wd.  vdNt xU kugZtpy; fhzg;gLk; ,uz;L my;yPy;fSk; xd;Nwhnlhd;W 
fyg;gjpy;iy.   NfkPl; cUthf;fj;jpd;NghJ ,e;j ,iz my;yPy;fs;xt;nthU NfkPl;bYk; 
xd;W vd;w tpjj;jpy; jdpj;Jg; gpupfpd;wd.  vdNt J}afhy;topj; jhtuk; xNu khjpupahd 
NfkPl;Lfis cUthf;FfpwJ.  Mdhy; xU fyg;Gapupj; jhtuk; ,uz;L tpjkhd NfkPl;Lfis 
cUthf;Ffpd;wd.  ,J xt;nthU NfkPl;bYk; xU my;yPiy ngw;Wr; rkkhd tpfpjhr;rhuj;jpy; 
cUthfpd;wd.  vdNt> NfkPl;Lfs; vg;nghOJk; fyg;Gapu;fshf ,Ug;gjpy;iy. 
 
xU gz;Gf; fyg;G(Monohybrid cross) 
 
 xU gz;Gf; fyg;G vd;gJ> xw;iwg; gz;gpd; ghuk;gupakhFk;> mjhtJ jhtuj;jpd; 
cauk; ghuk;gupakiljy;> ,J> xU kugZtpd; ,uz;L my;yPy;fis cs;slf;fpaJ.  xU 
gz;Gf; fyg;G ,uz;L J}afhy;top ngw;Nwhu; jhtuq;fSf;fpilNa eilngWtjhFk;.  
xt;nthU ngw;NwhUk; ,U vjpupilg; gz;Gfis ntspg;gLj;Jfpd;wd.  Kjyhk; kfTr; 
re;jjpfSf;Fs; jw;fyg;G nra;ag;gLtjd; %yk;> cUthFk; ,uz;lhk; kfTr;re;jjpapYs;s 
1064 jhtuq;fspy; 787 jhtuq;fs; nel;ilahfTk;> 277 jhtuq;fs; Fl;ilahfTk; ,Ue;jij 
nkz;ly; fz;lwpe;jhu;.  ,J 3:1 vd;w tpfpjj;jpy; ,Ug;gJ Fwpg;gplj;jf;fJ.  Kjyhk; 
kfTr;re;jjpapy; kiwe;j Fl;ilg; gz;G ,uz;lhk; kfTr;re;jjpapy; kPz;Lk; Njhd;WtJ 
Fwpg;gplj;jf;fJ.  xU gz;G fyg;gpd; Kjy; kfTr;re;jjpfspd; kugZthf;fk; 
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kugZtifiak; (genotype) vdTk;> xU capupapy; ntspg;glf;$ba gz;Gfs; 

Gwj;Njhw;wtifak; (phenotype) vdTk; mwpag;gLfpwJ.  xU kugZf; fyg;gpy; Nfkpl;Lfspd; 
fUTWjypd;NghJ re;jjpfspy; Njhd;Wk; kugZtifaj;ijAk; Gwj;Njhw;w tifaj;ijAk;> 
gpupl;b~; kugpayhsu; nu[pdhy;L C. Gd;ndl; mtu;fspd; ngauhy; cUthd rJuj;jpd; 
(Punnett’s square) cjtpahy; vspjhf mwpe;J nfhs;s KbAk;.  xU Gd;ndl; rJuk; vd;gJ 
kugpay; fyg;gpy; Njhd;Wk; re;jjpfspd; rhj;jpaKs;s kugZ tiffisf; fzf;fpl cjTk; 
tiugl tpsf;fkhFk;.  Xq;Fg;gz;G tpjp kw;Wk; jdpj;Jg;gpupjy; tpjp nkz;lypd; xUgz;Gf; 
fyg;ig rupahf tpsf;FfpwJ. 
 
gupkhw;wf; fyg;G (Reciprocal cross) –xU gupNrhjidapy; J}afhy;top Fl;ilj; jhtuq;fis 
Mz; jhtuq;fshfTk;> nel;il gl;lhzpj; jhtuq;fisg; ngz; jhtuq;fshfTk; nfhz;L 
fyg;G nra;Ak;NghJ fpilf;ff;$ba midj;Jj; jhtuq;fSk; nel;ilj; jhtuq;fshfNt 
,Ue;jd.  ,Nj jhtuq;fis khw;wpf; fyg;G nra;Ak;NghJ> mjhtJ nel;ilj; jhtuq;fspd; 
kfue;jj;ijg; gad;gLj;jpf; Fl;ilj; jhtuq;fSld; fyg;Gwr; nra;Ak;NghJ fpilf;Fk; 
re;jjpfsidj;Jk; kPz;Lk; nel;ilj; jhtuq;fshfNt ,Ue;jd. 

nel;il  vdr; nra;af;$ba 
fyg;G gupkhw;wf; fyg;G vdg;gLfpwJ.gupkhw;wf;fyg;gpd; KbthdJ xNu khjpupahf ,Ue;jJ.  
,jd; %yk; gz;Gf;$Wfs; ghy;jd;ikia rhu;e;jjy;y vd;gJ KbthfpwJ. 
 
 jhtu cauj;jpw;Ff; fhuzkhd kugZ ,U my;yPy;fisf; nfhz;lJ: nel;il (T) 
xFl;il (t).  Gwj;Njhw;w kw;Wk; kugZthf;fg; gFg;gha;Tfisr; nrf;fu; Nghu;L Kiw 
(Checkerboard method) my;yJ fitf;NfhL Kiw (Forkline method) %yk; fz;lwpayhk;. 
 
nkz;lypd; gFg;gha;T kw;Wk; mDgt mZFKiw 
 
nkz;ly; xt;nthU gz;gpw;Fk; ,uz;L NtWgl;l gz;Gf; $Wfisj; Nju;e;njLj;jhu;.  Mjyhy; 
xU gz;gpw;F ,U NtWgl;l fhuzpfs; ,Ug;gJ njspthfpwJ.  Kjy; kfTr;re;jjpapy; (F1) 
xLq;fpa gz;gpw;fhd fhuzp kiwf;fg;gLfpwJ.  ,uz;lhk; kfTr;re;jjpapd; xU fhy;gFjpahf 
(¼) kPz;Lk; mJ Njhd;WfpwJ.  Kjyhk; kfTr;re;jjpapd; NtWgl;l fyg;gpdj;jpy; cs;s 
nel;il kw;Wk; Fl;il gz;gpw;Fupa my;yPy;fs; Njhuhakhff; NfkPl;fSf;Fs; gpupe;J nry;fpwJ 
vd nkz;ly; KbT nra;jhu;.  vdNtjhd; 3:1 vd;w tpfpjj;jpy; Xq;F kw;Wk; xLq;F 
gz;Gf;$Wfis ,uz;lhk; kfTr;re;jjpapy; mtu; ngw Kbe;jJ.  ,t;thW xU capupay; 
Ma;tpy; msTrhu; gFg;gha;itg; gad;gLj;jpa Kjyhk; mwptpaywpQu; nkz;lNy Mthu;. 
 
 nkz;lypd; gFg;gha;T mZFKiw cz;ikapy; xU Kjd;ikahd mwptpay; 
rhjidahf ,Ue;jJ.  nkz;lypd; $u;ikahd kw;Wk; Jy;ypakhd fyg;gpdr; Nrhjidfs; 
%yk;> ghuk;gupaj;jpd; jdpj;jpaq;Fk; JfsyFfs; xU re;jjpapypue;J mLj;j re;jjpfSf;Ff; 
flj;jg;gLfpwJ vd;gij Kd;nkhope;jhu;.  ,e;j JfsyFfs; jw;NghJ kugZf;fs; vd 
miof;fg;gLfpd;wd.  vdNt ghuk;gupak; gz;GfSf;fhd cwit epu;zapf;f nkz;lypd; 
jpl;lkplg;gl;l Nrhjidfs; cjTtjhf cs;sd.  ,e;jg; gFj;jwpjpwd;>mDgt mZFKiw  
vd;wiof;fg;gLfpwJ.  ,jd;%yk; ngwg;gLk; tpjpfs; mDgt tpjpfs; (Empirical laws) 
vdg;gLfpd;wd. 
 
Nrhjidf; fyg;G(Test cross) 
 
 xU capupdj;jpd; njupahj kugZtifaj;ij xLq;F xj;jgz;gpizTld; fyg;G 
nra;jYf;Fr; Nrhjidf; fyg;G vd;W ngau;. 
 
 nkz;lypd; xU gz;Gf; fyg;gpy; Kjyhk; kfTr;re;jjpapy; (F1) Njhd;Wk; jhtuq;fs; 
midj;Jk; nel;ilg; gz;Gilait.  ,uz;lhk; kfTr;re;jjpapy; (F2) nel;il kw;Wk; Fl;ilg; 
gz;Gfs; KiwNa 3:1 vd;w tpfpjj;jpy; cs;sd.  ,uz;lhk; kfTr;re;jjpapy; Njhd;wpa 
Fl;ilj; jhtuq;fisj; jd;kfue;jr;Nru;f;iff;F cl;gLj;jg;gLk; NghJ %d;whk; (F3), ehd;fhk; 
(F4) kfTr;re;jjpfspy; midj;Jj; jhtuq;fSk; Fl;ilj; jhtuq;fshfNt fhzg;gl;ld.  
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,jd;%yk; Fl;ilj; jhtuj;jpd; kugZthf;fk; xj;jj;jd;ik (tt) nfhz;lJ vd;w Kbtpw;F 
te;jhu;. 
 
 
   Nrhjidf; fyg;G 
 
  nkz;lypd; gl;lhzpj; jhtuq;fs; Vd; nel;il kw;Wk; Fl;ilj; jhtuq;fshff; 
fhzg;gLfpd;wd? ,jw;fhd %yf;$W tpsf;fj;ijf; fz;lwp. 
 
nkz;lypd; nel;ilj; jhtu kugZf;Fupa %yf;$W ,ay;gha;T 
 
jhtuj;jpd; cauk; ,uz;L my;yPy;fisf; nfhz;l xU kugZthy; fl;Lg;gLj;jg;gLfpwJ.  
jhtuj;jpd; cauj;jpy; fhzg;gLk; ,t;NtWghL gz;GfSf;fhd cz;ikfs; gpd;tUkhW.  (1) 
gl;lhzp jhtur;nry;fs; [pg;uypdpd; nray;gLk; epiy (GA1)I cUthf;f ty;y jpwDila 
Kd;Ndhb %yf;$whFk;.  (ii) nel;ilgl;lhzpj; jhtuq;fspy; xU my;yPy; (Le) [pg;uypd; 
cUthf;fj;jpy;  gq;Fnfhs;Sk; Gujk; (nray;jpwd; nfhz;l nehjp).  ,e;j my;yPy; Le Le 
my;yJLe le  vd;w kugZthf;fj;jpy; cs;sNghJ gl;lhzpj; jhtuq;fs; nray;gLk;  
[pg;uypid (GA1) cw;gj;jp nra;J nel;ilj; jhtuq;fshf cs;sd.  ,uz;L xLq;F 
my;yPy;fs; (le le) nfhz;l jhtuq;fs; nrayw;w Gujj;ij cw;gj;jp nra;tjhy; mit Fl;ilj; 
jhtuq;fshf cs;sd.  

 
 
 Kjyhk; kw;Wk; ,uz;lhk; kfTr;re;jjpfspy; Njhd;wpa nel;ilj; jhtuq;fspy; vit TT 
my;yJ Tt  vd;w kugZthf;fj;ij ngw;wit vdf; fzpf;fKbatpy;iy.  vdNt ehk; 
nel;ilj; jhtuq;fspy; vit xj;jgz;gpizT ngw;wit> vit khw;Wg;gz;gpizT ngw;wit 
vd;W $w ,ayhJ.  nel;ilj; jhtuq;fspd; kugZthf;fj;ijf; fz;lwpa Kjy; 
kfTr;re;jjpapy; Njhd;wpa nel;ilj; jhtuq;fis xj;jgz;gpizit ngw;w xLq;F 
ngw;NwhNuhL fyg;G nra;jhu;.  ,jidr; Nrhjidf;fyg;G(test cross) vd;W mioj;jhu;.  xU 
capupdj;jpd; Nrhjidf; fyg;gpy; (gl;lhzpj; jhtuq;fs;) Xq;F Gwj;Njhw;wtifaj;ij 
(vjDila kugZtifak; jPu;khdpf;fg;gl;lNjh) jw;fyg;gpw;F gjpyhf xLq;F ngw;NwhUld; 
fyg;G nra;jyhFk;.  Nrhjidf;fyg;gpd; %yk; Njhd;Wk; re;jjpfisf; nfhz;L Nrhjid 
capupapd; kugZthf;fj;ij vspjpy; fzpf;fyhk;.  xU jdpAupapd; Xq;F gz;gpd; 
xj;jgz;gpizT kw;Wk; khWgl;l gz;gpizitf; fz;lwpar; Nrhjidf; fyg;G gad;gLfpwJ. 
 
gpw;fyg;G (Back cross)  
 

• gpw;fyg;G vd;gJ Kjy; kfTr;re;jjpia (fyg;Gapup) VNjDk; xU kugZthf;fk; ngw;w 
ngw;NwhUld; fyg;G nra;tjhFk;.  ,J ,U tifg;gLk;.  mit Xq;Fj;jd;ik 
gpw;fyg;G(dominant back cross) kw;Wk; xLq;Fj;jd;ik gpw;fyg;G (recessive back cross) 
vdg;gLfpd;wd. 

• Kjy; kfTr;re;jjpia (fyg;Gapup) Xq;Fj;jd;ik nfhz;l ngw;NwhUld; fyg;G 
nra;Ak;NghJ ,uz;lhk; kfTr;re;jjpapy; Njhd;Wk; jhtuq;fs; midj;Jk; Xq;F gz;G 
nfhz;ljhf cs;sd.  xLq;Fj;jd;ik ngw;w jhtuq;fs; ,jpy; Njhd;Wtjpy;iy.  

• khwhf Kjy; kfTr;re;jjpia xLq;Fj;jd;ik nfhz;l ngw;NwhUld; fyg;G nra;Ak;NghJ 
,uz;L Gwj;Njhw;wg; gz;GfSk; rktPjj;jpy; (1:1) Njhd;WfpwJ.  ,jw;Fr; Nrhjidf; fyg;G 
vd;W ngau;. 

• xLq;Fj;jd;ik gpw;fyg;G> fyg;Gapupapd; khWgl;lgz;gpizT jd;ikia 
(heterocygosity)mwpa cjTfpwJ. 

 
,Ugz;Gf; fyg;G (Dihybrid cross) 
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,Ugz;Gf;fyg;G vd;gJ ,U vjpupilg; gz;Gfisg; ngw;w jhtuq;fSf;fpilNa eilngWk; 
xU kugpay; fyg;ghFk;.  ,U gz;Gf;fyg;G  ghuk;gupankd;gJ ,U NtWgl;l my;yPy;fisf; 
nfhz;l kugZf;fspilNa epfOk; ghuk;gupak; MFk;. 
 
 rhu;gpd;wp xJq;Fjy; tpjp (law of Independent Assortment) - ,U gz;Gf; fyg;ig 
mbg;gilahff; nfhz;L cUthf;fg;gLk; tpjp ,JthFk;.  ,uz;L ,izg;gz;Gfs; nfhz;l 
jhtuq;fSf;fpilNa epfOk; xU fyg;gpy;> xU ,izg; gz;Gf;fhd fhuzpfs; jdpj;Jg; 
gpuptJ kw;nwhU ,izg;gz;Gf;fhd fhuzpfs; jdpj;Jg; gpuptijr; rhu;e;jpUg;gjpy;iy.  
,jw;Fr; rhu;gpd;wp xJq;Fjy;vd;W ngau;.  ntt;NtW FNuhNkhNrhk;fspy; mike;Js;s 
kugZf;fs; Fd;wy; gFg;gpd;NghJ rhu;gpd;wpg; gpupfpwJ.  ,U gz;Gf; fyg;gpd;NghJ 
NfkPl;Lfspy; gy rhj;jpakhd fhuzpfspd; Nru;f;;if epfoyhk;. 
 
 rhu;gpd;wp xJq;Fjypd; %yk; kugpay; NtWghL epfo;fpwJ.  rhu;gpd;wp xJq;Fjypd; 
tpisthy; xU capup> kuGrhu;jd;ikapy; NtWgl;l NfkPl;Lfis cUthf;FfpwJ.  rhu;gpd;wp 
xJq;Fjypd; NghJ jha;> je;ij capupfspy; fhzg;gLk; kugZf;fs;> NfkPl;Lfspy; 
gfpupe;jspf;fg;gLfpd;wd.  ,jd; %yk; gy rhj;jpakhd FNuhNkhNrhk;fspd; $l;likT 
cUthf;fg;gl;L> kugpay; NtWghLfs; Njhd;Wfpd;wd.  ,k;kugpay; NtWghLfs; gupzhkj;jpy; 
Kf;fpag; gq;fhw;Wfpd;wd.  
  
Njhl;lg;ghzpapy; ,Ugz;Gf; fyg;G 
 
 
jdpj;Jg;gpupjy; tpjp xU kugZtpd; my;yPy;fNshL njhlu;GilaJ.  Mdhy; rhu;gpd;wp 
xJq;Fjy; tpjp kugZf;fSf;fpilNa cs;s njhlu;gpid tpsf;FfpwJ.  ,U 
jhtuq;fSf;fpilNa epfOk; ,U ,iz NtWgl;l gz;Gf;$Wfspd; fyg;gpw;F ,Ugz;Gf;fyg;G 
vd;W ngau;. 
 
 ,Ugz;Gf; fyg;gpy; ,uz;L gz;Gfs; xNu Neuj;jpy; fUj;jpy; nfhs;sg;gLfpwJ.  
nkz;ly;; gl;lhzp jhtuq;fspy; tpijapd; tbtk; (cUz;il> RUq;fpaJ)> tpijapiyapd; 
epwk;  (kQ;rs;> gr;ir) Mfpa ,uz;L gz;Gfisf; fUj;jpy; nfhz;lhu;.  cUz;il tbt 
tpij (R) RUq;fpa tbtk; nfhz;l tpijf;F (r) Xq;F gz;ghfTk;> kQ;rs; epw tpijapiy 
(Y) gr;ir epw tpijapiyf;F (y) Xq;F gz;ghfTk; cs;sd.  vdNt kQ;rs; epw>cUz;il 
tpij nfhz;l J}a ngw;Nwhu; RRYY – vd;w kugZthf;fj;jhy; Fwpg;gplg;gLfpwJ.  Kjy; 
kfTr;re;jjpapd; fyg;gpdj;jpy; (RrYy)  NfkPl; cUthf;fj;jpd;NghJ xU gz;gpw;fhd kugZ 
,iz (Rr) kw;nwhU gz;gpw;fhd kugZ ,iz (Yy) jdpj;Jg; gpuptjpy; rhu;e;jpUg;gjpy;iy.  
,jd; tpisthf xt;nthU ngw;NwhUk; kugpay; NtWghL nfhz;l ehd;Ftpjkhd NfkPl;fis 
cUthf;f KbfpwJ.  mit 
 
 1) kQ;rs; cUz;il (YR) - 9/16 
 2) kQ;rs; RUq;fpaJ (Yr) - 3/16 
 3) gr;ir cUz;il (yR)  - 3/16 
 4) gr;ir RUq;fpaJ (yr) - 1/16 
 
 fUTWjy; epfo;tpd;NghJ ,e;j ehd;F tif NfkPl;fSk; Njhuhakhf xd;Wld; xd;W 
,ize;J ,uz;lhk; kfTr;re;jjpapy; gjpdhW tifahd capupfis 9:3:3:1 vd;w tpfpjj;jpy; 
cUthfpd;wd.  ,Ugz;Gf;fyg;gpy; nkz;ly; nkz;ly; ngw;w 9:3:3:1 vd;w tpfpjk; jdpj;Jg; 
gpupjy;> rhu;gpd;wp xJq;Fjy; kw;Wk; fUTWjypd; mbg;gilapy; ngw;w rPuhd tpfpjkhFk;.  
,jidg; glj;jpy; fhzyhk;.  nkz;lypd; ,e;j fz;Lgpbg;Gfs; ghuk;gupak; gw;wpa Gupjy; 
kw;Wk; capupay; Gul;rpf;F xU mbj;jskhf mike;jJ.  ,Ugz;Gf; fyg;gpy; nkz;ly; 
,uz;lhtjhf Kd;nkhope;j Ma;T KbTfis ehk; ,g;nghOJ rhu;gpd;wp xJq;Fjy; tpjp vd;W 
miof;fpNwhk;. 
 
RUq;fpa tpijf;fhd kugZ vt;thW nkz;ly; gad;gLj;jpa gl;lhzp tpijapy; 
nray;gLfpwJ?  %yf;$W mbg;gilapyhd  tpsf;fj;ijf; fz;lwpNthk;. 
,aw;ifahd Xq;Fj;jd;ik nfhz;l my;yPy; (RR) jurfpisj;jy; nehjpia (starch branching 
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enzyme – I – SBEI) cw;gj;jp nra;af;$baJ.  tpij Kjpu;r;rpAWk; NghJ ,e;nehjp mjpff; 
fpisAld; $ba jur %yf;$Wfs; cw;gj;jpahtijj; J}z;LfpwJ.  Xq;Fj;jd;ikAila 
kugZ (RR) ngw;w jhtuj;jpy; 0.8 kb –cila DNA Jz;lk; rLjp khw;wj;jpd; tpisthy; 
cs;Ns nrWfg;gl;ljpdhy; xLq;F kugZthf(rr) khw;wg;gLfpwJ.  ,jdhy; ,k;kugZ SBEI –
nehjpia cw;gj;jp nra;a Kbtjpy;iy.  ,jd; tpisthf tpijfs; fpisj;j 
%yf;$WfSf;Fg; gjpyhfr; Rf;Nuh]; %yf;$Wfisr; Nrfupj;J kw;Wk; mjpf ePiuAk; 
Nrfupj;J itj;Jf;nfhs;fpwJ.  ,jd; fhuzkhfr; rt;T+L guty; mOj;jk; tpijfspy; 
mjpfupj;J mjpfkhd ePiu cwpQ;rp ,sk;gUtj;jpy; ePiu ,oe;J RUq;Ffpd;wd.  NtWgl;l 
kugZthf;fk; nfhz;l (Rr) tpijfspy; xt;nthU ,iz my;yPy;fspYk; xU Xq;F my;yPy; 
cs;sjhy; mJ tpijfspy; jurj;ij (mikNyhngf;bd; - fiuAk;jd;ikaw;w 
fhu;Nghi`l;Nul;) rt;T+L rkepiyAld; Fiwthd ePupog;ghy; cw;gj;jp nra;J cUz;il tbt 
(RUf;fkw;w tpijfisg; ngWfpwJ. 
 

cUz;il kw;Wk; RUq;fpa gl;lhzp tpijfSf;fhd 
%yf;$W mbg;gilapyhd tpsf;fk; 

 
 

 
,Ugz;G Nrhjidf;fyg;G (Dihybrid test cross) 
 
 
Kg;gz;G fyg;G (Trihybrid cross) 
 
nkz;lypd; Kg;gz;Gf; fyg;G> gy gz;Gf; $Wfspd; ghuk;gupaj;ij tpsf;Ftjhf cs;sJ.  
nkz;lypd; jdpj;Jg; gpupjy; tpjpAk;> rhu;gpd;wp xJq;Fjy; tpjpAk; %d;W ,iz vjpupilg; 
gz;Gf;$Wfisf; nfhz;l Kg;gz;G fyg;gpw;Fk; nghUe;Jk;.  %d;W vjpupil gz;GfSf;fhd 
kugZ ,izfisf; nfhz;l J}a Ngw;Nwhu;fSf;fpilNa eilngWk; fyg;G> Kg;gz;G fyg;G> 
mjhtJ Kg;gz;G fyg;Gapupfs; cUthjy; vd;W miof;fg;gLk;. 
 
 ,f;fyg;gpd; Kjy; kfTr;re;jjpj; jhtuk; jw;fyg;G milAk;NghJ> vl;L tpjkhd 
NfkPl;LfisAk;> 64 tpjkhd fUr;nry;fisAk; cUthf;FfpwJ.  ,e;jf; fyg;gpy; %d;W 
vjpupilg; gz;GfSf;fhd kugZf;fs; xd;whf ,ize;J nray;gLfpd;wd.  Kg;gz;Gf; 
fyg;gpy; cs;s %d;W NtWgl;l gz;Gfshtd. 
 
nkz;lypa kugpaypd; tpupthf;fk; 
 
nkz;lypd; nfhs;iffspy; xU gz;G> ,U gz;G kw;Wk; Kg;gz;G fyg;Gfs; jtpur; rpy 
tpjptpyf;Ffs; cs;sd.  mjhtJ> NtWgl;l Gwj;Njhw;w tpfpjq;fs; Njhd;Wk;.  rpf;fyhd 
ghuk;gupa Kiwfs;> nkz;lypa kugpaypd; tpupthf;fkhff; fUjg;gLfpwJ.  
kugZf;fSf;fpilNaahd ,ilr; nray;fspd; tpisthf capupfspy; ,e;j NtWgl;l 
Gwj;Njhw;wg; gz;Gfs; Njhd;Wfpd;wd.  
 
 kugZ ,ilr;nray;fs; (Gene interactions) – xU Gwj;Njhw;wg; gz;G xd;W my;yJ 
mjw;F Nkw;gl;l kugZf;fshy; xt;nthd;Wk; ,uz;L my;yJ mjw;F Nkw;gl;l my;yPy;fisf; 
nfhz;Ls;s kugZj; njhFg;Gfshy; fl;Lg;gLj;jg;gLfpwJ.  ,e;epfo;T kugZ ,ilr;nray; 
vd;wiof;fg;gLfpwJ.  xU capupdj;jpd; mikg;G kw;Wk; Ntjpa gz;Gfs; cl;glg; gy 
gz;Gfs;> ,uz;L my;yJ mjw;F mjpfkhd kugZf;fspd; ,ilr;nray; tpisthf 
cUthfpd;wd. 
 
 nkz;lypd; Nrhjidfs;> xU gz;ig xU kugZ fl;Lg;gLj;jg;gLfpwJ vd;w fUj;ij 
ep&gpg;gjhf cs;sJ.  Mdhy; nkz;lYf;F gpd;G kugZf;fSf;fpilNa gy;NtW tifahd 
,ilr; nray;fspd; tpisthy; epfOk; gy;NtW tpjptpyf;Ffs; mwpag;gl;lJ.  kugZf;fspd; 
,ilr;nray; gw;wpa fUj;ij mwpKfg;gLj;jp  tptupj;jtu; W. Ngl;rd; Mthu;.  ,f;fUj;J 
fhuzp fUJNfhy; (factor hypothesis) my;yJ Ngl;rdpd; fhuzp fUJNfhy; (Bateson’s factor 
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hypothesis) vd;W miof;fg;gLfpwJ.  Ngl;rdpd; fhuzpf; fUJNfhs; $w;Wg;gb kugZ 
,ilr;nray;fs; fPo;f;fz;l ,U tiffshf tifg;gLj;jg;gLfpwJ. 
 

• kugZf;Fs;shf epfOk; my;yJ my;yPy;fSf;Fs;Ns epfOk; ,ilr;nray;fs; 
(Intraallelic or allelic interactions) 

• kugZf;fSf;fpilNa epfOk; my;yJ my;yPy;fSf;fpilNa epfOk; kw;Wk; my;yJ 
my;yPy;fsy;yhj kugZf;fSf;fpilNa epfOk; ,ilr;nray;fs; (interallelic or non-
allelic interactions) 

 
kugZ ,ilr;nray;fs; 
 

 
 
 
 

       
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
kugZf;Fs;Ns epfOk; ,ilr;nray;fs; (Intragenic gene interactions) 
 
xNu kugZtpYs;s ,U my;yPy;fSf;fpilNa ,ilr;nray; eilngWfpwJ.  mjhtJ xNu 
,lj;jpy; mike;j my;yPy;fSf;fpilNa epfo;fpwJ. 
 

miktplj;jpw;Fs; epfOk; 
,ilr;nray;fs;  

(my;yPy;fSf;fpilNa 
epfOk; ,ilr;nray;fs;) 

 

kugZ ,ilr;nray;fs; 
,il,ilr;nray;fs; 

 

miktplq;fSf;fpilNa 
epfOk; ,ilr;nray;fs; 
(my;yPy;fs; my;yhj 
kugZf;fSf;fpilNa 
epfOk; ,ilr;nray;fs; 

kiwj;jy;/ 

kiwj;jypy;yh 
,ilr;nray;fs;  

$l;L/ gy;kugZ 
,ilr;nray;fs; 

1. Xq;Fj;jd;ik njhlu;Gila ,ilr;nray;fs; 
m) KO Xq;Fj;jd;ik (Complete dominance) 
vLj;Jf;fhl;L: nel;il kw;Wk; Fl;il gl;lhzpj; jhtuq;fs; 
M) KOikaw;w Xq;Fj;jd;ik 
,) ,iz Xq;Fj;jd;ik  <) Nky; Xq;Fj;jd;ik 
 
II. nfhy;yp kugZf;fs; 
m) Xq;Fj;jd;ik nfhy;ypfs; 
M) xLq;Fj;jd;ik nfhy;ypfs; 
,) epge;jidf; nfhy;ypfs; 
<)ghy;rhu;e;j nfhy;ypfs; c) rkr;rPu; nfhy;ypfs; 
 
III. gy;$l;L my;yPy;fs; 
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,J fPo;f;fz;ltw;iw cs;slf;fpaJ. 
 
 (1) KOikaw;w Xq;Fj;jd;ik (2) ,iz Xq;Fj;jd;ik (3) gy;$l;L my;yPy;fs; (4) gy 
gz;Gfis ntspg;gLj;Jk; kugZf;fs; Mfpad kugZf;fs; epfOk; ,ilr;nray;fSf;fhd 
nghJthd vLj;Jf;fhl;LfshFk;. 
 
KOikaw;w Xq;Fj;jd;ik – fyg;Gwh kugZf;fs; (Incomplete dominance – Non blending 
of genes)Ma;T 
 
 xj;jgz;gpizT ngw;w J}a jhtukhf cs;s (R1R1) rptg;G kyu;fisAila me;jp 
ke;jhiu (kpuhgpyp]; [yhgh) – 4 kzpj;jhtuk; xd;iw kw;nwhU xj;jgz;gpizg; 
ngw;w(R2R2)nts;is kyu;fisAila J}a jhtuj;Jld; fyg;G nra;j NghJ Kjy; 
kfTr;re;jjpapy; ,sQ;rptg;G kyu;fs; ngw;w fyg;Gapup jhtuk; cUthdJ.  ,jpy; fyg;Gapup 
kyu;fspd;gz;gpy; ,U ngw;Nwhu;fsplkpUe;J NtWgl;bUg;gJ Fwpg;gplj;jf;fJ. ,f;fyg;G 
Xq;Fj;jd;ik ngw;Nwhupd; Gwj;Njhw;wj;ij ntspg;gLj;jhky; ,ilg;gl;l epwkhd ,sQ;rptg;G 
epwj;ij ntspg;gLj;JfpwJ.  vdNt ahnjhU Xq;F my;yPiy fl;Lg;gLj;jg;gltpy;iy.  
,Utif my;yPy;fSk; $l;lhfr; nray;gl;L ,ilg;gl;l epwkhd ,sQ;rptg;G epwk; 
Njhd;wpAs;sJ.  ,t;tif my;yPy;fSf;fpilNaahd ,ilaPl;L nraYf;F KOikaw;w 
Xq;Fj;jd;ik vd;W ngau;.  Kjy; kfTr;re;jjp F1jhtuq;fis cl;fyg;G nra;jhy; ,uz;lhk; 
kfTr;re;jjpapy; F2  Gwj;Njhw;w kw;Wk; kugZthf;f tpfpjq;fs; ,uz;LNk 1:2:1 vd ,Ug;gJ 
Fwpg;gplj;jf;fJ. (Gwj;Njhw;wg; gz;G tpfpjKk; kugZthf;f tpfpjKk; KiwNa xNu khjpupahf 
1 R1R1 : 2R1R2  : 3 R2R2vd;Wk; cs;sd)  my;yPy;fs; vt;tpj khw;wKkpd;wpj;; jdpj;jpaq;Fk; 
jd;ikiaAk; njhlu;r;rpaw;w jd;ikiaAk; nfhz;Ls;sd vd;gij ,jpypUe;J ehk; mwpe;J 
nfhs;syhk;.  Mdhy; ,jpy; nkz;lypd; jdpj;Jg; gpupjy; tpjp ep&gzkhfpwJ.  ,uz;lhk; 
kfTr;re;jjpapy; R1 kw;Wk; R2 kugZf;fs; jdpj;Jg; gpupe;J kw;Wk; kWNru;f;iff;F cl;gl;Lr; 
rptg;G> ,sQ;rptg;G> nts;is epwj;jpy; 1:2:1vd;w tpfpjj;jpy;  gz;Gfs; Njhd;Wfpd;wd.  R1 
my;yPy; rptg;G epwj;jpw;Ff; fhuzkhd nehjpia cw;gj;jp nra;fpwJ.  R2my;yPy; nts;is 
epwj;jpw;Ff; fhuzkhf cs;sJ.  R1 kw;Wk; R2  kugZthf;fk; rptg;G epwf; FiwTila 
nehjpf;Ff; fhuzkhfp> ,sQ;rptg;G epw kyiuj; Njhw;Wtpf;fpwJ.  vdNt R1 R2  ,t;tpU 
kugZf;fs; Nru;e;jpUf;Fk;NghJ nkz;lypd; Jfs; ghuk;gupaf; nfhs;if cWjp nra;ag;gl;L 
kPz;Lk; J}a epwq;fs; Njhd;whky;> ,uz;lhk; kfTr;re;jjpapy; ,sQ;rptg;G epw kyu;fisj; 
Njhw;Wtpf;fpd;wd. 
 
me;jpke;jhiuapy; KOikaw;w Xq;Fj;jd;ik 
 
 
Xq;Fj;jd;ikapd;wp ,ilg;gl;l khw;Wf; fUTila Gwj;Njhw;w tifak; cUthtij vt;tpjk; 
tpsf;Ftha;? 
 
kugZ ntspg;ghl;il msTrhu; epiyapy; tpsf;fyhk;.  ,ay;G epiyapYs;s nray;gLk; 
my;yPy;fs;> ,U gpujpfshf cs;s epiyapy; (R1  R1) rptg;G epwj;jpw;fhd nray;gLk; 
nehjpiar; Ruf;fpwJ.  FiwghLila my;yPy;fspd; ,U efy;fs; (R2  R2) rLjp 
khw;wj;jpw;Fl;gl;l my;yPy;fshfj; jpfo;e;J rptg;G epwj;jpw;F mtrpakhd nehjpia 
cz;lhf;Ftjpy;iy.  vdNt nts;is epw kyu;fs; Njhd;Wfpd;wd.  ,ilg;gl;l Gwj;Njhw;wg; 
gz;ghd ,sQ;rptg;G ngw;w Kjy; kfTr;re;jjp fyg;Gapupapy; (R1  R2) 50 rjtPjj; jhtuq;fs; 
nray;gLk; Gujj;ij cw;gj;jp nra;J ,sQ;rptg;G epwj;ijj; Njhw;Wtpf;fpwJ.  ,g;Gujk; 
rptg;G epwj;ijj; Njhw;Wtpf;f (Gwj;Njhw;wj;ij) NghJkhdjhf ,y;iy.  ,U Xq;F 
my;yPy;fisg; ngw;w epiyapy; rptg;G epwj;ijj; Njhw;Wtpf;f 100% nray;gLk; Gujk; 
Njitg;gLfpwJ. 
 
,iz Xq;Fj;jd;ik (Codominance) (1:2:1) 
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 khw;Wg;gz;gpizT nfhz;l jhtuj;jpy; ,U my;yPy;fSk; xNu rkaj;jpy; gz;ig 
ntspg;gLj;Jk; Kiw –xU capupapy; khw;Wg; gz;Gila ,U my;yPy;fSk; xNu rkaj;jpy; 
gz;Gfis ntspg;gLj;Jk; epfo;tpw;F ,iz Xq;Fj;jd;ik vd;W ngau;.  vLj;Jf;fhl;L: 
fkPypahtpy; rptg;G kw;Wk; nts;is kyu;fs;> fjpu; mupths; tbt P̀NkhFNshgpd;> 
kdpju;fspd; ABO ,uj;j tif kdpju;fspy;   IA kw;Wk; IBmy;yPy;fs; I kugZtpd; ,iz 
Xq;Fj;jd;ik nkz;lypd; jdpj;Jg; gpupjy; tpjpiag; gpd;gw;WfpwJ.  ,iz 
Xq;Fj;jd;ikjhtuq;fspy;  kpd;dhw;gpupg;G (electrophoresis) my;yJ epwg;gpupif tiuglj;jpy; 
(Chromatography) Gujk; my;yJ  g;NsNthdha;l; nghUl;fisg; gpupj;jwptjd; %yk; ,ij 
tpistpf;fyhk;.  vLj;Jf;fhl;L: fh]pg;gpak; ];lu;bahdk;> ,tw;wpd; %yk; kfTr;re;jjp 
fyg;Gapupapd; ,ilg;gl;l kbak; (amphiploid) ,U ngw;Nwhu;fspd; tpijg; Gujq;fis 
kpd;dhw;gpupg;gpd; %yk; gpupf;Fk;NghJ ,U ngw;Nwhu;fSk;> NtWgl;l gl;il mikg;gpid 
(banding pattern) ntspg;gLj;Jfpd;wd.  fyg;Gapupapy; xUq;fpize;j gl;il mikg;G 
ntspg;gLfpwJ.  mitfspd; fyg;Gapupfspy; ngw;Nwhu;fisg; Nghd;Nw ,t;tpjg; Gujq;fSk; 
fhzg;gLfpd;wd. 
 
 ngw;Nwhu;fspd; xj;j gz;gpiztpYs;s gz;Gfisg; ngw;wpUg;gJld;> khw;Wg; 
gz;gpiztpyhd Gjpa gz;G Njhd;WtJ Fwpg;gplj;jf;fJ.  Kjy; kfTr;re;jjp fyg;Gapup 
,uz;lhk; kfTr;re;jjpapy; Gwj;Njhw;w kw;Wk; kugZ tpfpjkhf 1:2:1 ngw;wpUg;gJk; 
Fwpg;gplj;jf;fJ.  
 
nfhy;yp kugZf;fs; (Lethal genes) 
 
“capupdj;ijf; nfhy;Yk; jpwDila my;yPy;fSf;F nfhy;Yk; kugZf;fs; vd;W ngau;.”1907-
Mk; Mz;L>E. ghu; vd;gtu; nfhy;yp kugZit ];dhg;buhfd; (snapdragon) vd;w Md;biudk; 
rpw;wpdj;jpy; fz;lwpe;jhu;.  ,J xU xLq;F nfhy;yp kugZtpw;F vLj;Jf;fhl;lhFk;. 
Md;biudj;jpy; %d;Wtif jhtuq;fs; cs;sd.  
 
1. gr;ir epwk; nfhz;l gRk; jhtuq;fs;. (CC) 
2.kQ;rs; epwj;Jld; $ba gRk;jhtuq;fs; fNuhbdha;Lfisf; nfhz;bUg;gjhy; ntspwpa gr;ir 
my;yJ jq;f epwk; ngw;w Mupah jhtuq;fs; vdg;gLfpd;wd. (Cc) 
3. gr;ira epwkpaw;w nts;is epwj; jhtuq;fs; (cc) 
 
 xj;jgz;gpizT ngw;w gRk; jhtuq;fspy; kugZtifak; CC vdTk;> xj;jgz;gpizT 
ngw;w nts;isj; jhtuq;fspd; kugZtifak; cc vdTk; cs;sJ. 
 
 Mupah jhtuq;fspd; kugZthf;fk; Cc MFk;.  ,it gr;ir kw;Wk; nts;is epwk; 
nfhz;l jhtuq;fshf cs;sd.  ,U Mupah jhtuq;fs; cz;lhf;Fk; ,uz;lhk; 
kfTr;re;jjpfspy; Gwj;Njhw;wtifa kw;Wk; kugZtifa tpfpjq;fshf 1:2:1 Mf (KiwNa 1 
gr;ir (CC) : 2Mupah (Cc) : 1 nts;is (cc) cs;sJ.  Mdhy; nts;is jhtuq;fs; gr;ir 
epwkpaw;wpUg;gjhy;> mitfshy; tho ,ayhky; NghfpwJ.  vdNt ,uz;lhk; kfTr;re;jjpapd; 
tpfpjk; khw;wKw;W 1:2 vDk; tpfpjj;jpy; cs;sJ.  ,t;tifapy; xj;j xLq;F kugZthf;fk; 
nfhz;l (cc)nfhy;yg;gLfpwJ.   
 

nfhy;yp kugZf;fs; 
 

 
 
 KOtJk; Xq;F my;yJ KOtJk; xLq;F nfhy;yp my;yPy;fis ngw;w capupdj;jpd; 
my;yPy;fs; nfhy;yp kugZf;fshf ,Ug;gpd; mit cz;lhf;Fk; ,uz;lhk; kfTr;re;jjpapd; 
kugZthf;f tpfpjkhdJ KiwNa 2:1 my;yJ 1:2 Mff; fhzg;gLfpd;wd. 
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gy;gz;Gf;$W (Pleiotropy) – xU jdp kugZ> gy gz;Gf;$Wfisf; flj;Jk; epfo;T 
,JthFk;. 
 
 gygz;Gf;$W jd;ikapy;> jdpnahU kugZthdJ gygz;Gfis xNu Neuj;jpy; 
fl;Lg;gLj;jp capupdj;jpd; Gwj;Njhw;wg; gz;Gfisj; jPu;khdpf;fpwJ.  ,t;tif kugZ 
gygz;Gf;$Wj;jd;ikf; nfhz;l kugZ vd;wiof;fg;gLfpwJ.  nkz;ly; gygz;Gf;$wpd; 
Kf;fpaj;Jtj;ijj; jdJ gl;lhzpj; jhtu (igrk; rl;iltk;) Nrhjidfspy; fz;lwpe;jhu;.  
gl;lhzpapy; Cjh kyu;fs;> gOg;G tpijfs;kw;Wk; ,iy mr;Rfspy; mlu; Gs;spfs; nfhz;l 
gz;GfisAila jhtuj;ij nts;is kyu;fs;> ntspwpa epwKila tpijfs;> Gs;spfsw;w 
,iy mr;R Mfpatw;iwf; nfhz;l gy gl;lhzpj; jhtuq;fNshL fyg;Gwr; nra;jNghJ> ,e;j 
%d;W gz;GfSk; xw;iw kugZtpdhy; ghuk;gupakhtijf; fz;lwpe;jhu;.  %d;W 
gz;Gf;$WfSk; xNu xU kugZtpd; Xq;F kw;Wk; xLq;F my;yPy;fs; %yk; 
fl;Lg;gLj;jg;gl;Lg; ghuk;gupakhtJ njupa te;jJ.  vLj;Jf;fhl;L: fjpu; mupths; Nrhif. 
 
kugZf;fSf;fpilNa epfOk; ,ilr;nray;fs;(Intergenic gene interactions) 
 
 Xq;Fj;jd;ik kiwj;jy; ghuk;gupak; (Dominanct Epistasis–Xu; ,yf;fpYs;s xU 
kugZtpd; ,U my;yPy;fs; NtnwhU ,yf;fpYs;s kugZtpd; my;yPy;fSld; ,ilr;nray; 
Gupe;J> gz;G ntspg;ghL jLf;fg;gLtjw;F my;yJ kiwf;fg;gLtjw;F kiwj;jy; ghuk;gupak; 
vd;W ngau;.  ,t;thW kiwf;Fk; kugZ Xq;Fj;jd;ikkiwj;jy; ghuk;gupak; vdg;gLfpwJ.  
gz;G ntspg;ghLfis jLf;Fk; kugZ xLf;Fk; kugZ (epistatic) vd;Wk;> xLf;fg;gLk; 
gz;gpw;Fupa kugZ kiwf;fg;gl;l kugZ (hypostatic) vd;wk; miof;fg;gLfpd;wd.  ,e;j ,U 
kugZf;fspy; my;yPy;fs; Nru;e;jpUf;Fk; epiyapy; kiwf;Fk; kugZtpd; gz;Ng 
ntspg;gLfpwJ. 
 
 G+rzp fdp epwkhdJ Xq;F my;yPy; ‘W’ nts;is epwf; fdpf;Fk;> xLq;F my;yPy; ‘w’ 
epwKila fdpf;Fk; fhuzkhfpwJ.  ‘W’ my;yPypd; nts;is epw Xq;fpAk; ‘w’ my;yPypd; fdp 
epwj;ij xLf;fpAk; cs;sJ.  kw;nwhU kiwf;fg;gl;l my;yPy; ‘G’ kQ;rs; fdpf;Fk;> mjd; 
kiwf;fg;gl;l my;yPy; ‘G’ kQ;rs; fdpf;Fk;> mjd; xLq;F my;yPy; ‘g’ gr;irf; fdpf;Fk; 
fhuzkhFk;.Kjy; miktplj;jpy; nts;is epwk; xLq;fpAk;> ,uz;lhk; miktplj;jpy; kQ;rs; 
epwk; gr;irf;F Xq;fpAk; cs;sJ.  nts;is epwf;fdpapd; kughf;fk; WWgg-ia kQ;rs; 
epwf;fdpapd; kughf;fk; wwGG cld; fyg;Gwr; nra;jhy; Kjy; kfTr;re;jjp  (F1)jhtuq;fspy; 
nts;is epwf; fdp NtWgl;l fyg;Gapup (WwGg)-Ak;Njhd;WfpwJ.  F1NtWgl;l fyg;G 

jhtuq;fspy; fyg;Gwr; nra;Ak;NghJ F2  ,Wjpapy; 12 nts;is: 3 kQ;rs;: 1 gr;ir vd;w 
Gwj;Njhw;w tpfpjKila fdpfshfj; Njhd;WfpwJ. 
 

G+rzpj; jhtuj;jpy; Xq;Fj;jd;ik kiwj;jy; ghuk;gupak; 
 

 
 
 kiwf;Fk; my;yPy;fshfTs;s W-thdJ ‘G’kw;Wk; ‘g’, nts;isf;F Xq;fpAk;> kQ;rs; 
my;yJ gr;irf;F kiwj;Jk; fhzg;gLk;.  xj;j fUTila xLq;Fk; ww 
kugZthf;fq;fs;(4/16) vd;w vz;zpf;ifapyhd epwq;fis toq;Fk;.  ,ul;il xLq;F wwgg 
gr;ir fdpia (1/16) toq;Fk;.  jhtuq;fspy; ‘G’ vDk; kughf;fk; nfhz;l (wwGg my;yJ 
wwGG) kQ;rs; fdpia (3/16)toq;Fk;. 
 
kugZtpw;fhf my;yJ my;yPy;fSf;fpilNa epfOk; ,ilr;nray;fs; 
 

t. 
vz; kugZ ,ilr;nray; vLj;Jf;fhl;L 

F2 tpfpjk; 
Gwj;Njhw;w 
tpfpjk; 

1 KOikngwh Xq;Fj;jd;ik kpuhgpyp]; [yhgh 1:2:1 
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tpd; (me;jpke;jhiu) 
kyupd; epwk; 
];dhg;l;uhfd; kyupd; 
epwk; (Md;biudk; 
rpw;wpdk;) 

2 ,iz Xq;Fj;jd;ik kdpju;fspy; ABO 
,uj;jtif 

1:2:1 

 
kugZf;fSf;F ,ilNa my;yJ my;yPy;fs; my;yhjtw;wpw;F ,ilNa epfOk; ,ilr;nray; 
 
t. 
vz; 

kiwj;jy; ,ilr;nray; vLj;Jf;fhl;L  F2 tpfpjk; Gwj;Njhw;w 
tpfpjk; 

1 Xq;F kiwj;jy; (Dominant epistasis) Nfhil G+rzpapd; 
fdp epwk; 

12:3:1 

2 xLq;F kiwj;jy; (Recessive 
epistasis) 

Md;biudk; rpw;wpd 
kyupd; epwk; 

9:3:4 

3 ,ul;bg;G kugZf;fSld; $l;L 
tpisT (Guplicate genes with 
cumulative effect) 

G+rdpapd; fdp tbtk;  9:6:1 

4 epug;G kugZf;fs; (complementary 
genes) 

,dpg;Gg; gl;lhzp 
kyupd; epwk; 

9:7 

5 Jiz kugZf;fs; (Supplementary 
genes) 

kf;fhr; Nrhs 
tpijapd; epwk;  

9:3:4 
 
 

6 jil nra;Ak; kugZf;fs; (inhibitor 
genes) 

ney; jhtu ,iyapd; 
epwk; 

13:3 

7 ,ul;bg;G kugZf;fs; tpijAiw tbtk; 
(fdpapd; tbtk;) 
n~g;gu;L gu;]; 
Nfg;rpy;yh- gu;rh 
gh];Nlhup]; 

15:1 

 
 
gy;fhuzpag; ghuk;gupak; - NfhJikapy; gy;kugZ ghuk;gupak; (tpijAiw epwk;) –Polygenic 
inheritance in Wheat (Kernel colour) 
 
gy;kugZ ghuk;gupak; - gy;NtW kugZf;fs;  $l;lhfr; Nru;e;J xU gz;igf; fl;Lg;gLj;Jjy;. 
 
 xU capupdj;jpd; gy kugZf;fs; xd;W Nru;e;J xU gz;igj; jPu;khdpf;Fk; Kiwf;Fg; 
gy;kugZ ghuk;gupak; vd;W ngau;.  ,q;Fj; njhlu; gz;Gfspd; ghuk;gupa tpsf;fq;fs; 
nkz;lypd; tpjpfSld; xg;gpl;L tpsf;fg;gLfpwJ. 
 
 ];tPld; ehl;Lj; jhtutpaywpQu; H. epy;rd; - P̀y; (1909) NfhJik tpijAiwfspy; 
Ma;it epfo;j;jp ,g;ghuk;gupaj;ij tpsf;fpdhu;.  tpij epwk; ,U kugZf;fspd; ,U 
my;yPy;fshy; fl;Lg;gLj;jg;gLfpd;wd.  rptg;G tpijAiw epwk; nts;is epwj;jpw;F 
Xq;Fj;jd;ik nfhz;lJ. 

NfhJik tpijAiw epwj;jpy; gy;kugZ ghuk;gupak; 
 

 
 
 



 

44 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

,tu; J}a rptg;G kw;Wk; nts;is epwq;fisg; ngw;w ,U jhtuq;fisf; fyg;Gwr; nra;jhu;.  
mlu; rptg;G tpijAiwf;fhd kugZthf;fk; R1R1R2R2 vdTk;> nts;isepw tpijAiwf;fhd 
kugZthf;fk; r1r1r2r2vdTk; ,Ue;jd.  Kjy; kfTr;re;jjpapy; (F1) kpjkhd rptg;G epw 
tpijAiw R1r1R2 r2  vd;w kugZthf;fj;jpy; ngwg;gl;lJ.  Kjy; kfTr;re;jjpapd; (F1) 
NfhJikj; jhtuq;fs; R1R2, R1r2, r1R2, r1r2  vd;w ehd;F tif NfkPl;Lfis Njhw;Wtpj;jd.  
,uz;lhk; kfTr;re;jjpapd;  (F2) jhtuq;fspy; cs;s R kugZf;fs; vz;zpf;ifapd; 
mbg;gilapy; rptg;G epwj;jpd; jPtpuk; jPu;khzpf;fg;gLfpwJ. 
 
kugZf;fshy; fl;Lg;gLj;jg;gLk; NfhJik tpijAiwfspd; epwq;fs; 
 

 
 
ehd;F R kugZf;fs; xU mlu; rptg;G tpijAiw epwj;ijAk;> %d;W R kugZf;fs; kpjkhd 
– mlu; rptg;G tpijAiw epwj;ijAk;> ,uz;L R kugZf;fs; kpjkhd rptg;G tpijAiw 
epwj;ijAk;> xU R kugZ ,Nyrhd rptg;G tpijAiw epwj;ijAk; Njhw;Wtpf;fpd;wd. R 
kugZ ,y;yhik nts;is tpijAiwahf cs;sJ.  
 
 R kugZ njhFg;G Kiwapy; rptg;G tpijAiw epwk; Njhd;w cjTfpwJ.  xt;nthU 
tif Gwj;Njhw;wj;ijAk;> rptg;G epwj;jpd; nrwpTfs; njhlu;GgLj;jpf; fpilf;Fk; tiuglk; 
kzp tbtj;jpy; mike;jpUf;Fk;.  Gwj;Njhw;wg; gz;Gfspd; guty; Kiwia tpsf;Fk; glkhf 
,J cs;sJ.  gy;kugZ ghuk;gupaj;jpw;F vLj;Jf;fhl;Lfshf kdpjdpd; cauk;> Njhy; epwk; 
Mfpatw;wpd; ghuk;gupaj;ijf; Fwpg;gplyhk;.  ,g;gz;Gfs; %d;W ntt;NtW tif 
kugZf;fspd; my;yPy;fshy; jPu;khdpf;fg;gLfpd;wd. 
 
KbT 
 
 epy;rd; - ~Py; Ma;T nra;j kugZf;fs; gpizg;Gw;wpUf;ftpy;iy.  mit rhu;gpd;W 
xJf;fkilfpd;wd. 
 
 NfhJik tpijAiw epwj;ij %d;whtJ kugZTk; epu;zapf;fpwJ vd;gij gpd;du; 
Muha;r;rpahsu;fs; fz;lwpe;jdu;.  %d;W jdpj;j ,iz my;yPy;fs; ,e;j tpijAiw epwj;jpy; 
gq;F nfhs;fpd;wd.  epy;rd;-~Py; F2re;jjpapy; Gwj;Njhw;w tifak; 63 rptg;G : 1 nts;is 
vdTk;> kugZthf;f tifak; 1: 6 : 15 : 20 : 15 : 6 : 1 vdTk; cs;sJ vd;W 
fz;lwpe;jdu;.   
 
 Nkw;Fwpg;gpl;l KbTfspypUe;J epy;rd;-`Py; Fwpg;gpl;Ls;s fyg;G ghuk;gupak; NfhJik 
tpijAiwapy; (fu;dypy;) njd;gltpy;iy. 
 
,uz;lhk; kfTr;re;jjpapy; (F2) mjpf mstpy; epwNtWghLfs; tpijAiw epwj;jpy; 
fhzg;gl;lJ.  ,jw;Ff; fhuzk; kugZf;fspd; jdpj;njhJq;Fjy; kw;Wk; kWNru;f;if 
eilngWtNjahFk;.  kw;nwhU rhl;rpahff; fyj;jy; ghuk;gupaj;jpy; ngw;NwhUila 
Gwj;Njhw;wq;fshf mlu; rptg;G kw;Wk; nts;is epwk; kPz;Lk; ,uz;lhk; kfTr;re;jjpapy; 
,y;yhky; NghdJ.  Mjyhy; kugZf;fspy; vt;tpjf; fyg;Gk; Vw;glhky; Gwj;Njhw;wj;jpy; 
kl;LNk njd;gl;lJ.  gy kugZ ,izfspd; xl;Lnkhj;j tpisthy; NfhJik tpijAiw 
epwj;jpy; gy;NtW epwr;rhay;fs; Njhd;WfpwJ.  mtu; fUJNfhspd;gb ,U miktplq;fSk; 
$l;lhf ,ize;J Nfhjik tpijAiw epwj;ijj; Njhw;Wtpf;fpd;wd. 
 
FNuhNkhNrhk; jtpu;j;j ghuk;;gupak; (Extra Chromosomal Inheritance) my;yJ cl;fU jtpu;j;j 
ghuk;gupak; (Extra Nuclear inheritance) (irl;Nlhgpshrk; rhu;e;j ghuk;gupak; - Cytoplasmic 
Inheritance) 
 
 DNA vd;gJ cyfshtpa kugpay; %yf;$whFk;.  cl;fUtpYs;s FNuhNkhNrhk;fspy; 
mike;Js;s kugZf;fs; nkz;lypa ghuk;gupaj;ijg; gpd;gw;Wfpd;wd.  Mdhy; rpy gz;Gfs; 
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gRq;fzpfk; my;yJ ikl;Nlhfhz;l;upahtpy; cs;s kugZf;fshy; epu;tfpf;fg;gLfpwJ.  
,e;epfo;T  kuG rhuhj ghuk;gupak; my;yJ cl;fU jtpu;j;j ghuk;gupak; (Extra Nuclear 
Inheritance) vdg;gLfpwJ.  ,J nkz;lypa jj;Jtj;jpw;F mg;ghw;gl;l xU ghuk;gupa 
tifahFk;.  ,jpy; irl;Nlhgpshr cWg;Gfshd gRq;fzpfq;fs; kw;Wk; ikl;Nlhfhz;upaq;fs; 
ghuk;gupaj;jpd; jhq;fpf;flj;jpfshf (inheritance vectors) nray;gLfpd;wd.  vdNt ,J 
irl;Nlhgpshrk; rhu;e;j ghuk;gupak; (Cytoplasmic inheritance) vd;Wk; miof;fg;gLfpwJ.  
,e;jr; irl;Nlhgpshr Ez; cWg;GfspYs;s gpsh];Nkh[Pd;fNs (Plasmogenes) ,g;ghuk;gupak; 
epfof; fhuzkhf cs;d. 
 
gRq;fzpf ghuk;gupak; (Chloroplast inheritance) 
 
 4 kzpj; jhtuk; vd;w me;jp ke;jhiu jhtuj;jpy; ,Utif NtWgl;l epwKila 
,iyfs; fhzg;gLfpd;wd.  mit mlu;gr;ir ,iyAila jhtuq;fs;> kw;Wk; ntspwpa 
gr;ir ,iyAila jhtuq;fs;.  mlu; gr;ir ,iy nfhz;l (Mz;) jhtuj;jpd; kfue;jq;fis 
ntspwpa gr;ir epw ,iyAila (ngz;) jhtuj;jpd; #yf Kbapy; fyg;Gwr; nra;Ak; NghJk;> 
ntspu;gr;ir,iynfhz;l (Mz;)jhtuj;jpd; kfue;jq;fis mlu; gr;ir epw,iyAila (ngz;) 
jhtuj;jpd; #yf Kbapy; fyg;Gwr; nra;Ak; NghJk;> Kjy; kfTr;re;jjpj; jhtuk;> nkz;lypa 
kugpay; jj;Jtj;jpd;gb xNu tif gz;ig ntspg;gLj;j Ntz;Lk;.   
Mdhy; ,f;fyg;gpy; Kjy; kfTr;re;jjp NtWgl;l gz;Gfis ntspg;gLj;jpd.  cl;fU kugZ 
rhuhJ ngz; jhtuj;jpd; gRq;fzpf kugZ rhu;e;J ,g;ghuk;gupak; epfo;tNj ,t;NtWghl;bw;Ff; 
fhuzkhf cs;sJ.  vdNt jhd; ,Utif fyg;gpYk; ngz; jhtuj;jpd; gz;Ng 
ntspg;gLfpd;wd. 
 
 ,g;ghuk;gupak; cl;fUtpop kugZ rhu;e;jjy;y.  ngz; jhtuj;jpd; gRq;fzpf kugZ 
,jw;Ff; fhuzkhf cs;sJ.  Vnddpy; ngz; jhtuk; fUTWjypd; NghJ 
irl;Nlhgpshrj;ijAk;> Mz; jhtuq;fspy; cl;fUitAk; toq;FfpwJ.  ikl;Nlhfhz;bupah 
ghuk;gupak; (Mitochondrial inheritance) 
 
 Kj;Jr;Nrhsj;jpd; (nrhu;fk; ty;fu;) Mz; kyl;Lj;jd;ik ikl;Nlhfhz;bupah 
ghuk;gupaj;jpw;F xU rpwe;j vLj;Jf;fhl;lhFk;.  jhapd; topg; gz;ghf ,e;j Mz; 
kyl;Lj;jd;ik ghuk;gupakilfpwJ.  ,jw;Ff; fhuzkhd kugZ 
ikl;Nlhfhz;l;upaq;fspd;DNA-tpy; fhzg;gLfpd;wd. 
 
 ,j;jhtuj;jpy; ,Utiffs; cs;sd.  xd;W ,ay;ghd irl;Nlhgpshrk; ngw;w (N) 
tskhd Mz; jhtuk;> kw;nwhd;W ,ay;gw;w irl;Nlhgpshrk; ngw;w (S)  
kyl;L Mz; jhtuk;;.  me;jpke;jhiu jhtuj;ijg; Nghd;Nw Nkw;Fwpg;gpl;l ghuk;gupaj;jpYk; 
gupkhw;wf; fyg;G khWghl;il ntspg;gLj;JfpwJ. 
 

kpuhgyp]; [yhghtpy; gy;epwKila ,iyapd; Gwj;Njhw;w tifaj;jpw;fhd %yf;$W 
mbg;gilapyhd tpsf;fk; 

 
jw;fhyj;jpy; Mz;kyl;Lj;jd;ikf;fhd irl;Nlhgpshr kuGtopg; gy jhtuq;fspy; ,Ug;gjhff; 
fz;lwpag;gl;Ls;sJ.  ,tw;wpy; Mz; kyl;Lj;jd;ik> cl;fU kw;Wk; irl;Nlhgpshr 
kugZf;fspd; nray;ghl;lhy; jPu;khdpf;fg;gLfpwJ.  nghJthf ,uz;L tif 
irl;Nlhgpshrq;fs; N(,ay;G) kw;Wk; S (kyl;L) fhzg;gLfpd;wd.  ,tw;wpd; kugZf;fs; 
ikl;Nlhfhz;bupaq;fspy; fhzg;gLfpd;wd.  ,tw;Wld; tsj;jd;ikia kPl;nlLf;Fk; (Rf) 
kugZf;fSk; cl;fUtpy; fhzg;gLfpd;wd.  cl;fU mike;j kugZthf ,J cs;sNghjpYk; 
jdf;nfdj; jdpahf mike;j gz;G vijAk; ntspg;gLj;Jtjpy;iy.  vdNt Rf kugZf;fs; 
tsj;jd;ikia kl;LNk kPl;nlLf;Fk; jd;ik nfhz;lit.  Mdhy; kyl;Lr; irl;Nlhgpshrk; 
(S) vg;NghJk; Mz; kyl;Lj;jd;ikf;Ff; fhuzkhf cs;sJ. 
 
 Mjyhy; ,ay;G (N) kw;Wk; kyl;L (S) irl;Nlhgpshr tifia> KiwNa rfrf kw;Wk; 
RfRf vd;w kugZ Mf;fj;ij cl;fUtpy; ngw;w jhtuq;fs; tskhd kfue;jq;fis cw;gj;jp 
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nra;jNghjpYk;> kyl;L (S) irl;Nlhgpshr tiyia>rfrfvd;w kugZ Mf;fj;Jld; ngw;w 
jhtuk; Mz; kyl;Lj; jhtuq;fshfNt cs;sd. 
 

irl;Nlhgpshr kuGtop Mz;kyl;Lj;jd;ik 
 

 
 
KJkuGkPl;rp vd;gJ capupfspd; Gw mikg;gpy; Vw;gLk; khw;wkhFk;.  xU capupapy; gy 
gupzhk khw;wq;fSf;Fg; gpd;du;> ,of;fg;gl;l gz;G xd;W> kPz;Lk; mt;Tapupapy; Njhd;Wk; 
epfo;tpw;F KJkuG kPl;rp vd;W ngau;.  Gwj;Njhw;wg; gz;G Xu; capupay; gupzhk epfo;tpdhy; 
kiwe;j NghjpYk;> mjd; DNA-tpy; mJ kiwahJ> kiwf;fg;gl;l kugZf;fshf ,Ug;gNj 
,jw;Ff; fhuzkhFk;.  DNA-tpy; ,e;j kugZ tupir nray;glhj epiyapy; cs;sJ.  
,e;epiyapNyNa GY re;jjpfspd; kugZ njhifaj;jpy; ,it njhlu;e;J vLj;Jr; 
nry;yg;gLfpd;wd.  VjhtJ xU jiyKiw capupapy; ,J nray;gLk; kugZthf khWk;NghJ 
kiwe;j gz;G kPz;Lk; ntspg;gLfpwJ.  vdNt jhd; ,J KJkuG kPl;rp vd 
miof;fg;gLfpwJ.  jhtuq;fspy; epfOk; KJkuG kPl;rpf;F `pNu~pak; igNyh nry;yhtpy; 
ghypdg; ngUf;fkilAk; gz;G jpUk;gj; Njhd;Wjy; xU rpwe;j vLj;Jf;fhl;lhFk;. 
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12 Mk; tFg;G– jhtutpay; 
 

myF– 3 
 

FNuhNkhNrhk; mbg;gilapyhd ghuk;gupak; 
 
ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghL 
 
 G.J nkz;ly; (1865) gl;lhzp jhtuj;jpy; ed;F tiuaWf;fg;gl;l gz;Gfspd; ghuk;gupak; 
Fwpj;Jj; jPtpu Ma;T nra;jhu;. Mdhy;; gy;NtW fhuzq;fspdhy; 1900-k; Mz;L tiu mtupd; 
Kaw;rpfs; mq;fPfupf;fg;gltpy;iy. %d;W mwptpaywpQu;fs; (b ntup];> fhud;]; kw;Wk; 
n~u;khf;) jdpj;jdpahf> ghuk;gupag; gz;Gfs; Fwpj;j nkz;lypd; KbTfis kWMa;T 
nra;jdu;. Ez;Nzhf;Fjypy; Vw;gl;l Kd;Ndw;wk; fhuzkhfg; gy;NtW nry;ypay; 
ty;Yeu;fshy; nry; gFg;G Muhag;gl;lJ. ,jd; tpisthf cl;fUtpDs; (nucleus) cs;s 

mikg;Gfs; fz;lwpag;gl;lJ. nka;Al;fU (eukaryotic) nry;fspy; nry; gFg;gpd; NghJ 
Njhd;Wk; GO tbt mikg;Gfs; FNuhNkhNrhk;fs; (chromosomes) (rhak; Vw;Wtjdhy; 
cw;WNehf;f ,aYk; tz;z clyq;fs;) vd;W miof;fg;gLk;. KOikahd ,U mbg;gilj; 
njhFjp FNuhNkhNrhk;fis nfhz;Ls;s capupdj;jpw;F ,Ukba capup (diploid) vd;W ngau;. 
ePz;l> njhlu;r;rpahd RUs; Nghd;w DNA it nfhz;l xU FNuhNkhNrhkpy; kugZf;fs; 
rPuhd Neu;Nfhl;by; mLf;fp itj;jhw;Nghy; mike;Js;sd. xt;nthU kugZTk; 
FNuhNkhNrhkpy; jdf;nfd;W Xu; miktplj;ijg; (locus) ngw;Ws;sJ. ,e;j kugZf;fs; 
kuGtopg; gupkhw;w myFfshFk;. nkz;lypa fhuzpfs; (kugZf;fs;) FNuhNkhNrhkpy; xU 
Fwpg;gpl;l ,lj;ijg; ngw;wpUg;gNjhL xU jiyKiwapypUe;J kw;nwhU jiyKiwf;Fg; 
gz;Gfs; flj;jg;gLfpwJ vd;gijf; FNuhNkhNrhk; mbg;gilapyhd ghuk;gupaf; Nfhl;ghL 
$WfpwJ. 
 
FNuhNkhNrhk; Nfhl;ghL tsu;r;rpapd; tuyhW 
 
 ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghl;bw;Fj; njhlu;Gila Kf;fpa nry;ypay; 
fz;Lgpbg;Gfs; fPNo nfhLf;fg;gl;Ls;sd. 
 

• tpy;n`y;k; uhf;]; (1886) vd;gtu; xU nry;ypy; fhzg;gLk; FNuhNkhNrhk;fNs 
ghuk;gupag; gz;Gfisf; flj;Jtjw;Ff; fhuzk; vd;gij ntspapl;lhu;. 

• Nkhd;l;Nfhnkup (1901) vd;gtu; FNuhNkhNrhk;fshdJ jdpj;j ,izfshf 
mike;Js;sJ vd;gij Kjd;Kiwahff; fUjpdhu;> NkYk; jhaplkpUe;J ngwg;gl;l 
FNuhNkhNrhk;fSk;> je;ijaplkpUe;J ngwg;gl;l FNuhNkhNrhk;fSk; Fd;wy; gFg;gpd; 
NghJ kl;Lk; ,iz Nru;fpd;wd vdTk; KbT nra;jhu;. 

• T. NghNtup (1902) FNuhNkhNrhk;fs; kuGg;gz;Gfis cs;slf;fpa kugpaj; jPu;khdpfis 
jd;dfj;Nj nfhz;Ls;sJ vd;w $w;iw Mjupj;jhu;. NkYk; ghuk;gupaj;jpw;fhd 
FNuhNkhNrhk; Nfhl;ghL cUthff; fhuzkhfj; jpfo;e;jhu;. 

• W.S. rl;ld; (1902) vd;w ,sk; mnkupf;f khztu; NfkPl;Lfspd; cUthf;fj;jpd; NghJ 
epfOk; FNuhNkhNrhk;fspd; nray;ghLfSf;Fk;> nkz;lypa fhuzpfSf;Fk; ,ilNa 
xw;Wik fhzg;gLtijj; jdpNa vLj;Jf; $wpdhu;. 

 
rl;ld; kw;Wk; NghNtup (1903) ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghl;bidj; 

jdpj;jdpahf Kd;itj;jdu;. rl;ld; vd;gtu; FNuhNkhNrhk;fspd; jdpj;Jg; gpupjypd; 
fUj;Jf;fis nkz;lypa nfhs;iffNshL ,izj;jhu;. ,J ghuk;gupaj;jpw;fhd FNuhNkhNrhk; 
Nfhl;ghL vd;W miof;fg;gl;lJ. 

 
 

LNuhNrh/gpyhtpd; cly> ghy; FNuhNkhNrhk;fspd; mikg;G kw;Wk; ghy; gpizg;G 
 
ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghl;bd; rpwg;gpay;Gfs; 
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• njhlu;r;rpahd nry; gFg;gpd; (ikl;lhrp];) %yk; xU capupdj;jpd; clyr; 

nry;fshdJ> fUKl;il (zygote) nry;ypypUe;J cUthfpwJ. ,itfs; ,uz;L 
xj;j FNuhNkhNrhk; njhFjpfisf; nfhz;Ls;sJ. ,jpy; xU njhFjp Mz; 
ngw;NwhuplkpUe;Jk; (je;ij top)> kw;nwhd;W ngz; ngw;NwhuplkpUe;Jk; (jha; top) 
ngwg;gl;lit. ,e;j ,uz;L FNuhNkhNrhk;fSk; Nru;e;J xj;jpirT 
FNuhNkhNrhk;fis (Homologous pair) cUthf;FfpwJ. 

• Xu; capupdj;jpd; tho;f;ifr; Row;rp KOtJk; FNuhNkhNrhk;fs; mitfspd; 
jdpj;jd;ikiaj; jf;f itj;Jf; nfhs;fpd;wd. 

• xt;nthU FNuhNkhNrhKk; Fwpg;gpl;l kugpaj; jPu;khdpfs; my;yJ nkz;lypa 
fhuzpfis vLj;Jr; nry;fpd;wJ. ,f;fhuzpfs; jw;NghJ kugZf;fs; (genes) vdf; 
Fwpg;gplg;gLfpd;wd. 

• NfkPl;Lfspd; cUthf;fj;jpd; NghJ (kpahrp];) FNuhNkhNrhk;fspd; nray;ghLfs; 
FNuhNkhNrhk;fspd; kPJ kugZf;fs; my;yJ fhuzpfs; fhzg;gLfpwJ vd;w 
cz;ikia cWjpg;gLj;JfpwJ.  

 
ghuk;gupaj;jpw;fhd FNuhNkhNrhk; Nfhl;ghl;bd; MjuT 
 
 cynfq;fpYk; cs;s mwptpaywpQu;fshy; ,f;Nfhl;ghl;bw;fhd vjpu;kiwahd 
fUj;Jf;fs; tpthjpf;fg;gl;lJ. ,Ug;gpDk; ,e;j tpthjkhdJ jhk]; `z;l; Nkhu;fd; (1910) 
vd;gtuhy; LNuhNrh/gpyh nkyNdhfh];lu; (2n=8) vd;w gog;G+r;rpapy; Nkw;nfhs;sg;gl;l 
Ma;tpd; %yk; ,Wjpahfj; njspT ngw;wJ. ,e;jg; gog;G+r;rpapd; tho;f;if Row;rp ,uz;L 
thuq;fSf;Fs; KbtilfpwJ. ,jpy; rptg;G my;yJ nts;is epwf; fz;fSf;fhd my;yPy;fs; 
X-FNuhNkhNrhkpy; mike;Js;sJ. Mdhy; mjw;F ,izahd kugZ Y-FNuhNkhNrhkpy; 
fhzg;gLtjpy;iy vd;Wk; njuptpj;jhu;. vdNt ngz; gog;G+r;rpapy; fz;fspd; epwj;jpw;fhd 
kugZtpw;F ,U my;yPy;fs; fhzg;gLfpd;wd. mNj rkak; Mz; gog; G+r;rpapy; xU my;yPy; 
kl;LNk ngw;Ws;sJ. ,e;j kugpa KbTfs; KOtJk; Fd;wy; gFg;G nray;ghl;bd; NghJ X 
kw;Wk; Y FNuhNkhNrhk;fspd; nray;ghLfs; mbg;gilapNyNa mike;Js;sd. mNj Nghy; 
kQ;rs; epw cly; kw;Wk; tsu;r;rp Fd;wpa rpwFfSf;fhd kugZf;fs; X-FNuhNkhNrhk;fs; 
topahfNt flj;jg;gLfpd;wd. ,e;j Ma;Tfspd; KbTfs; kugZf;fs; FNuhNkhNrhk;fspy; 
jhd; mike;Js;sd vd;w fUj;ij tYthf Mjupf;fpwJ. ghy; FNuhNkhNrhk;fSld; 
,ize;J gpizg;Gw;w kugZf;fs; ghy; gpizg;G (sex linkage) vd;W miof;fg;gLfpd;wd. 
 
kugZf;fs; kw;Wk; FNuhNkhNrhk;fspd; nray;ghLfSf;fpilNa xg;gPL 
 
 nghJthf xU rpw;wpdj;jpd; midj;Jr; nry;fspYk; cs;s FNuhNkhNrhk;fspd; nkhj;j 
vz;zpf;if epiyahdJ vd;W ,Ugjhk; E}w;whz;by; nry;ypay; ty;Yeu;fshy; cWjp 
nra;ag;gl;lJ. xU ,Ukba (diploid) nka;Al;fU nry; ,uz;L xUkbaj; njhFjp (haploid 
sets) FNuhNkhNrhk;fisf; nfhz;Ls;sJ. ,jpy; cs;s xU njhFjp xt;nthU 
ngw;NwhuplkpUe;J ngwg;gLfpwJ. Xu; capupapd; midj;J clyr; nry;fSk; xNu tifahd 
kugZ epug;gpfisf; (genetic complement) nfhz;Ls;sd. Fd;wy; gFg;gpd; NghJ> 
FNuhNkhNrhk;fspd; nray;ghLfs; nkz;lypd; nfhs;iffis ep&gpg;gNjhL kl;Lky;yhky; 
ghuk;gupak; gw;wpa GJikahd kw;Wk; khWgl;l fUj;jfisg; ngw cjTfpwJ. 
 
 

 nkz;lypa fhuzpfs; FNuhNkhNrhk;fspd; nray;ghLfs; 
1 xU fhuzpapd; my;yPy;fs; 

,izahfNt ,Uf;Fk;. 
FNuhNkhNrhk;fSk; ,izahfNt 
,Uf;Fk;. 

2 NfkPl;Lfs; cw;gj;jpapd; 
NghJ xj;j kw;Wk; 
NtWgl;l 
my;yPy;fisAila 
fhuzpfs; gpupfpd;wd. 

Fd;wy; gFg;gpd; NghJ xj;jpirT 
FNuhNkhNrhk;fs; gpupfpd;wd. 

3 nkz;lypa fhuzpfs; Fd;wy; gFg;gpd;NghJ xj;jpirT 
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Rakhfj; jdpj;Jg; gpupa 
KbAk;. 

FNuhNkhrNrhk;fs; Rakhfg; gpupa 
KbAk;. Mdhy; xNu FNuhNkhNrhkpy; 
cs;s gpizg;Gw;w kugZf;fs; 
tof;fkhfj; jdpj;Jg; gpuptjpy;iy 

 
nkz;lypa fhuzpfSf;Fk;> FNuhNkhNrhk; nray;ghLfSf;Fk; ,ilNaahd xw;Wik: 

 
FNuhNkhNrhk; kw;Wk; kugZ nray;ghL – Xu; xg;gPL 
 
nry; gFg;gpd; (Fd;wy; gFg;G) NghJ epfOk; FNuhNkhNrhk;fspd; nray;ghLfs; gw;wp Kf;fpaf; 
$Wfs; gpd;tUkhW. 
 

• xj;jpirT FNuhNkhNrhk;fspy; my;yPy;fspd; kugZtifak; (genotype) mjw;nfd xU 
Fwpg;gpl;l miktplj;jpNyNa cs;sJ (A/a) 

• Fd;wy; gFg;gpd; ,ilepiyapy; tUk; ‘S’ epiyapy; xt;nthU FNuhNkhNrhKk; 
,ul;bg;gilAk; NghJ xt;nthU my;yPy;fSk; ,U efy;fshf (AA / aa) khWfpd;wd. 
xt;nthU my;yPYk; xU FNuhNkbl;y; (chromatid) fhzg;gLk;. 

• mdh/Ng]; 1-y; xj;jpirT FNuhNkhNrhk;fs; gpuptjd; %yk; ,U NtWgl;l 
my;yPy;fshf (AA) kw;Wk; (aa) gpupjyilfpd;wd. 

• Fd;wy; gFg;gpd; mdh/Ng]; II-y; xj;jpirT FNuhNkhNrhk;fspd; rNfhjup 
FNuhkhbl;fs; gpupfpd;wd. vdNt xt;nthU Nra;nry;Yk; (NfkPl;) xU gz;gpw;fhd xU 
my;yPiy (kugZ) vLj;Jr; nry;fpwJ (A)> (A)> (a) kw;Wk; (a). 

 
capupdq;fs; FNuhNkhNrhk;fspd; 

vz;zpf;if (2n) 
Mlu; ehf;F nguzp 
(x/gpNahFNshrk;) 1262 

Fjpiuthy; nguzp 
(<f;tprpl;lk;) 216 

kpfg;ngupa nrnfhah 22 
muhgplhg;rp]; 10 
fUk;G 80 
Mg;gps; 34 
muprp 24 
cUisf; fpoq;F 48 
kf;fhr;Nrhsk; 20 
ntq;fhak; 16 
N`g;Nyhghg;g]; fpNu]pyp]; 4 
 
 
jhk]; `z;l; khu;fd; (Thomas Hunt Morgan - 1933) vd;gtu; ghuk;gupaj;jpy; 
FNuhNkhNrhk;fspd; gq;F gw;wpa fz;Lgpbg;GfSf;fhf kUj;Jtk; rhu;e;j Jiwf;fhd Nehgy; 
gupirg; ngw;whu;. 
 
gpizg;G (Linkage) 
 
 Xu; capupdj;jpd; jdpg;gl;l gz;Gfisj; jPu;khdpf;Fk; kugZf;fs; mLj;j 
jiyKiwf;Ff; FNuhNkhNrhk;fshy; vLj;Jr; nry;yg;gLfpd;wd. gy tifahd gz;GfSf;Ff; 
fhuzkhd kugZf;fs; xNu FNuhNkhNrhkpNyh my;yJ NtWgl;l FNuhNkhNrhk;fspNyh 
mike;jpUf;fyhk;. NtWgl;l FNuhNkhNrhk;fspy; mike;jpUf;Fk; kugZthdJ nkz;lypd; 
jdpj;Jg; gpupjy; tpjpg;gb jhkhfNt jdpj;Jg; gpupAk; jd;ikAilait. nkz;lypd; ,e;j 
Ma;tpw;Fg; gpwF gy capupayhsu;fs; NtW rpy jhtuq;fspy;> Rakhfg; gpupahj 
gz;GisAila epfo;Tfisg; gw;wpa Ma;it Nkw;nfhz;ldu;. ,t;thW 
fz;lwpag;gl;litfspy; Kf;fpakhdJ ,dpg;G gl;lhzp (yj;iju]; XNlhNul];) jhtuj;jpy; 
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tpy;ypak; Ngl;rd; kw;Wk; nu[pdhy;l; rp. Gd;ndl; MfpNahu;fshy; 1906-y; nra;ag;gl;l 
Ma;thFk;. ,tu;fs; Cjh epw kyu;fs; kw;Wk; ePz;l kfue;jq;fs; ngw;w xj;jgz;gpizAila 
(Homozygous) ,dpg;G gl;lhzpj; jhtuj;ijr; rptg;G epw kyu;fs; kw;Wk; tl;l tbt 
kfue;jq;fs; ngw;w xj;jgz;gpizAila kw;nwhU jhtuj;Jld; fyg;G nra;jdu;. ,f;fyg;gpd; 
Kjy; kfTr;re;jjpapy; (F1) midj;Jj; jhtuq;fSk; Cjh epw kyu;fs; kw;Wk; ePz;l 
kfue;jq;fisg; ngw;w jhtuq;fNs cUthfpd. vdNt Cjh epwKila kyu;fs; kw;Wk; ePz;l 
kfue;jq;fs; ngw;w jhtuq;fs; Xq;Fj;jd;ik ngw;witahfTk; (PL / PL)> rptg;G kyu;fs; 
kw;Wk; tl;l tbt kfue;jq;fs; cila jhtuq;fs; xLq;Fj;jd;ik ngw;witahfTk; 
mwpag;gl;ld (pl / pl). ,it kPz;Lk; F1 re;jjpNahL ,ul;il xLq;F jd;ik ngw;NwhUld; 
fyg;G (Nrhjid fyg;G) nra;ag;gLk;NghJ F2 re;jjpapy;> nkz;lypd; jdpj;Jg; gpupjy; tpjpapd; 
gb> 1:1:1:1 vd;w vjpu;ghu;f;fg;gl;l tpfpjj;jpy; jhtuq;fs; cUthftpy;iy. khwhfF2 re;jjpapy;> 
Cjh kyu;fs;> ePz;l kfue;jq;fs; my;yJ rptg;G kyu;fs;> tl;l kfue;jq;fs; mjpf 
vz;zpf;ifapy; fpilj;jd. vdNt ,e;j ,U gz;GfSf;fhd kugZf;fs; mUfike;J xNu 
,iz xj;jpirT FNuhNkhNrhk;fspy; mike;Js;sd. ,e;j kugZf;fs; jq;fSf;Fs;Ns 
gpupAk; jd;ikaw;wjhy; jdpj;Jg; gpupa Kbtjpy;iy. FNuhNkhNrhk;fs; gpupjypd; NghJ 
kugZf;fspd; ,e;j xUq;fike;j jd;ik gpizg;G vd;W miof;fg;gLk;. 
 

FNuhNkhNrhkpy; gpizg;Gw;w my;yJ gpizg;Gwhj kugZf;fs; mike;Js;s tpjk; 
 xNu FNuhNkhNrhkpy; fhzg;gLk; mUfike;j kugZf;fs; xd;whfNt ghuk;gupakhtJ 
gpizg;Gw;w kugZf;fs; (linked genes) vdg;gLfpwJ. Mdhy;> xNu FNuhNkhNrhkpy; 
fhzg;gLk; ,U kugZf;fs; Fwpg;gplj;jf;f njhiytpy; mike;jpUe;jhy; mit gpizg;Gwhj 
kugZf;fs; (unlinked genes) my;yJ rpd;nldpf; kugZf;fs; vd miof;fg;gLfpd;wd. ,e;j 
epiyf;Fr; rpd;nldp (synteny) vd;W ngau;. ,it epiyf;Fr; rpd;nldpf; kugZf;fs; vd 
miof;fg;gLfpd;wd. ,e;j epiyf;Fr; rpd;nldp (synteny) vd;W ngau;. ,it ,uz;ilAk; 
kW$l;bizT epfo;tpiuT (Recombination frequency) kjpg;gpd; mbg;gilapy; 
NtWgLj;jyhk;. kW$l;bizT epfo;tpiuT kjpg;G 50% -f;Fk; Nky; fhzg;gl;lhy;> ,tw;iwg; 
gpizg;Gwhj kugZf;fs; vd;Wk;> 50%-f;Fk; Fiwthf ,Ug;gpd; gpizg;Gw;w kugZf;fs; 
vd;Wk; tifg;gLj;jyhk;. mUfUNf mike;J kugZf;fs; tYthd gpizg;igAk;> 
njhiytpy; mike;j kugZf;fs; jsu;e;j gpizg;igAk; ntspg;gLj;JfpwJ. 
 
,izg;G kw;Wk; tpyfy; Nfhl;ghL (Coupling and Repulsion theory) 
 
 xNu xj;jpirT FNuhNkhNrhk;fspy; fhzg;gLk; ,U Xq;Fj;jd;ik my;yPy;fs; xNu 
NfkPl; %yk; xd;whfNt kuGtop mile;jhy; ,izg;G my;yJ rp]; tif mikT (cis 
configuration) vd;W miof;fg;gLfpwJ. 
 
rp]; kw;Wk; l;uhd;]; tif kugZf;fs; mike;Js;s tpjk; 
,izg;G my;yJ rp]; tif mikT ngw;w my;yPy;fs; 
 
 
tpyfy; my;yJ l;uhd;]; tif mikT my;yPy;fs; 
 
 xj;jpirT FNuhNkhNrhk;fspy; Xq;F kw;Wk; xLq;Fj;jd;ik nfhz;l my;yPy;fs; 
ntt;NtW FNuhNkhNrhk;fspy; mike;J NtWgl;l NfkPl;Lfs; %yk; jdpahfNt kuGtop 
mile;jhy; mjw;F tpyfy; my;yJ buhd;]; tif mikT (trans configuration) vd;W 
miof;fg;gLfpwJ. 
 
gpizg;gpd; tiffs; (Kinds of Linkage) 
 
 T.H. khu;fd; ,Utifahd gpizg;Gfisf; fz;lwpe;jhu;. gpizg;Gw;w kugZf;fspy; 
Gjpa kugZr;Nru;f;if ,y;yhjpUj;jy; my;yJ ,Uj;jypd; mbg;gilapy; mit KOikahd 
gpizg;G kw;Wk; KOikaw;w gpizg;G vd;gdthFk;. 
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Mz; LNuhNrh/gpuhtpy; KOikahd gpizg;G 

 
KOikahd gpizg;G (Complete linkage) 
 
 gpizg;Gw;w ,U kugZf;fsf;fpilNa gpupe;J nry;Yk; tha;g;G kpff; Fiwthf 
,Uf;Fk; gl;rj;jpy; mit xU Nru kuGtop miltjhy; ngw;Nwhu;fspd; Nru;f;if kl;LNk 
fhzg;gLfpwJ.  Vnddpy; xNu FNuhNkhNrhkpy; fhzg;gLk; gpizg;Gw;w kugZf;fspd; 
,Ug;gplk; kpf mUfUNf mike;Js;sjhy; FWf;Nfw;wk; epfo tha;g;gpy;iy.  ,e;epfo;T 
KOikahd gpizg;G vd;W miof;fg;gLfpwJ.  ,it mupjhf eilngw;whYk; Mz; 
LNUhNrh/gpyhtpy; (glk;) fz;lwpag;gl;Ls;sJ.  C.B. gpupl;[]; (1919) Mz; LNuhNrh/gpyhtpd; 
rpy rpw;wpdq;fspy; FWf;Nfw;wk; Kw;wpYkhf eilngWtjpy;iy vdf; fz;lwpe;jhu;. 
 
KOikaw;w gpizg;G (Incomplete linkage) 
 
 gpizg;Gw;w ,U kugZf;fs; kpf tpyfp mike;jpUg;gjhy; FWf;Nfw;wk; epfo mjpf 
tha;g;Gs;sJ.  ,jd; tpisthfg; ngw;Nwhu; my;yhj Nru;f;iffs;  mwpag;gl;lJ.  ,e;jg; 
gpizg;Gw;w kugZf;fs; FWf;Nfw;wj;ij ntspg;gLj;JfpwJ.  ,JKOikaw;w gpizg;G vd;W 
miof;fg;gLfpwJ.,e;j epfo;it `l;rpd;rd; kf;fhr;Nrhsj;jpy; Kjypy; fz;lwpe;jhu; (glk;). 
 
gpizg;Gj; njhFjpfs; (Linkage Groups) 
 
xU FNuhNkhNrhkpy; ePs; tupirapy; mike;Js;s gpizg;Gw;w kugZf;fspd; njhFg;gpw;Fg; 
gpizg;Gj; njhFjpfs; vd;W miof;fg;gLfpwJ.  ve;j xU rpw;wpdj;jpYk; mjpy; fhzg;gLk; 
gpizg;Gj; njhFjpfspd; vz;zpf;if xUkbaj; njhFjp FNuhNkhNrhk;fspd; vz;zpf;iff;F 
epfuhff; fhzg;gLk;. 
 

rpy capupdq;fspd; gpizg;Gj; njhFjpfs; 
vLj;Jf;fhl;L : 
 

capupdj;jpd; ngau;fs; gpizg;Gj; njhFjpfs; 
kpA+fhu; 2 
LNuhNrh/gpyh 4 
,dpg;G gl;lhzp 7 
epA+ Nuh];Nghuh 7 
kf;fhr;Nrhsk; 10 

 
 gpizg;G kw;Wk; FWf;Nfw;wk; Mfpa ,U nray;fSk; vjpnujpu; tpisTfisf; 
nfhz;lJ.  gpizg;G vd;gJ Fwpg;gpl;l kugZf;fis xd;whf itj;jpUf;Fk;.  Mdhy; 
FWf;Nfw;wk; mtw;iwf; fyg;gpw;F cl;gLj;Jk;.n  ,tw;wpd; NtWghLfs;fPNo 
nfhLf;fg;gl;Ls;sJ. 
 
 gpizg;G FWf;Nfw;wk; 
1 FNuhNkhNrhk;fspy; cs;s kugZf;fs; 

mUfike;J fhzg;gLk; 
,it gpizg;Gw;w kugZf;fisg; gpupf;fpwJ. 

2 ,jpy; xj;jpirT FNuhNkhNrhk;fspy; 
cs;s xU FNuhNkhNrhk; kl;LNk gq;F 
ngWk;. 

,jpy; xj;jpirT FNuhNkhNrhk;fspd; 
rNfhjup my;yhj FNuhNkhbl;fSf;F 
,ilNa cs;s Jz;Lfspd; gupkhw;wk; 
epfOk; 

3 Gjpa kugZr; Nru;f;iffis ,J 
Fiwf;fpwJ. 

Gjpa kugZr; Nru;f;iffs; Njhd;Wtjd; 
%yk; NtWghLfis mjpfupf;fpwJ.  Gjpa 
capupdk; Njhd;w toptFf;fpwJ. 

 
FWf;Nfw;wk; (Crossing over) 
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xj;jpirT FNuhNkhNrhk; ,izfspd; rNfhjup my;yhj FNuhNkhl;bl;fSf;fpilNa ,izahd 
Jz;lq;fs; gupkhw;wg;gl;Lg; Gjpa kugZr; Nru;f;if Njhd;Wk; capupa epfo;tpw;Ff; 
FWf;Nfw;wk; vd;W ngau;.  ‘FWf;Nfw;wk;’ vd;w nrhy; khu;fd; (1912) vd;gtuhy; 
Kd;nkhopag;gl;lJ.  ,J Fd;wy; gFg;gpd; GNuhNg]; 1y; ghf;fpBd; (Pachytene) epiyapy; 
eilngWfpwJ.  tof;fkhff; NfkPl;Lfs; cUthf;fj;jpd;NghJ FWf;Nfw;wk; ,dr;nry;fspy; 
eilngWfpwJ.  ,J Fd;wy; gFg;G FWf;Nfw;wk; my;yJ ,dnry; FWf;Nfw;wk; vd;W 
miof;fg;gLk;.  ,J nghJthff; fhzg;gLk; kpfTk; Kf;fpaj;Jtk; ngw;w epfo;thFk;.  
mupjhf ikl;lhrp]; epiyapd;NghJ FWf;Nfw;wk; clyr; nry;fspy; epfo;fpwJ.  ,J 
clyr;nry; FWf;Nfw;wk; my;yJ ikl;lhbf; FWf;Nfw;wk; vd;W miof;fg;gLfpwJ. 
 
FWf;Nfw;wj;jpd; nray;Kiw (Mechanism of Crossing over) 
 
 FWf;Nfw;wk; vd;w xU Fwpg;gpl;l nray;Kiw ,iz Nru;jy;> ehd;fik (Tetard) 
cUthjy;> FWf;Nfw;wk; kw;Wk; KbTWjy; vdg; gy epiyfis cs;slf;fpaJ. 
 
(i) ,iz Nru;jy; (synapsis) 
 
Fd;wy; gFg;G  I GNuhNg]; I y; irNfhl;bd; epiyapy; ,uz;L xj;jpirT FNuhNkhNrhk;fSf;F 
,ilNa neUq;fpa ,iz cUthfj; njhlq;FfpwJ.  xj;jpirT FNuhNkhNrhk;fs; 
xd;Wf;nfhd;W mUfiktjhy; Njhd;Wk; xU ,iz xj;jpirT FNuhNkhNrhk;fs;  ,ul;il 
,iz my;yJ igthyz;l; (bivalents) miof;fg;gLfpwJ.  ,e;j ,izg;G epfo;tpw;F ,iz 
Nru;jy; my;yJ rpd;nlrp]; (synapsis or syndesis) vd;W ngau;.,ij %d;W tiffshfg; 
gpupf;fyhk;. 
 
1. ikak; njhlq;fp ,iz Nru;jy; (Procentric synapsis) - ,izjy; FNuhNkhNrhkpd; 
ikag;gFjpapy; ,Ue;J njhlq;FfpwJ.  
 
2. Edp njhlq;fp ,iz Nru;jy; (Procentric synapsis) - ,izjy; FNuhNkhNrhkpd; 
ikag;gFjpapy; ,Ue;J njhlq;FfpwJ. 
 
3. ,iagpyh ,iz Nru;jy; (Random synapsis)- 
,izjy; FNuhNkhNrhk;fspd; ve;jg; gFjpapypUe;Jk; njhlq;fyhk;.   
 
(ii) ehd;fik cUthjy; (Tetrad formation) 
 
 ,ul;il ,izapy; (bivalent) cs;s xt;nthU xj;jpirT FNuhNkhNrhKk; ,uz;L xj;j 
mikg;Gila rNfhjup FNuhNkhbl;fis cUthfj; njhlq;FfpwJ.  ,J xU nrd;l;Nuhkpauhy; 
,izf;fg;gl;L ,Uf;Fk;.  ,e;j epiyapy; xt;nthU ,ul;il ,izfSk; ehd;F 
FNuhNkhbl;fis ngw;wpUf;fpwJ.  ,Jehd;fik epiy (tetrad stage) vd;W miof;fg;gLfpwJ. 
 
(iii)FWf;Nfw;wk;  
 
 ehd;fik epiy cUthd gpd;du;> ghf;fpBd; epiyapy; FWf;Nfw;wk; epfo;fpwJ.  
xj;jpirT FNuhNkhNrhk;fspd; rNfhjup my;yhj FNuhNkhbl;fs; xd;W my;yJ mjw;F 
Nkw;gl;l Gs;spfspy; ,izfpwJ.  ,e;j xj;jpirT FNuhNkhNrhk;fspd; rNfhjup my;yhj 
FNuhkhbl;fSf;F ,ilNaahd ,izTg; Gs;spfs; fah];khf;fs; (xUik-fah];kh) vd;W 
miof;fg;gLfpwJ.  fah];kh gFjpapy; rpYit mikg;G my;yJ ‘X’ tbt mikg;G 
cUthtNjhL> mg;Gs;spapy; ,uz;L FNuhNkhbl;fs; ciljy; kw;Wk; kW,izT eilngWk;.  
,jd; tpisthfr; rNfhjup my;yhj FNuhkhbl;fSf;fpilNa rkkhd Jz;Lfs; gu];gug; 
gupkhw;wk; nra;ag;gLfpwJ.  mz;ikf;fhy Ma;tpd;gb>  Nkk;gLj;jg;gl;l ,io mikg;G 
nfhz;l ,izgpizg;Gf; $l;likg;G (synaptonemal complex) (glk;) ,iz Nru;jy; kw;Wk; 
fah];kh Njhd;WjYf;F toptFf;fpwJ.  ,e;j ,iz gpizg;Gf; $l;likg;G xU rpy Mz; 
LNuhNrh/gpyh tpy; cUthfhjjhy; FWf;Nfw;wk; eilngWtjpy;iy. 
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 (iv) KbTWjy; (Terminalization) 
 FWf;Nfw;wk; eilngw;w gpd; fah];khthdJ FNuhNkhbl;fspd; Edpg;gFjpia Nehf;fp 
efu;fpwJ.  ,e;epfo;Nt KbTWjy; vdg;gLfpwJ.  ,jd; tpisthf xj;jpirT 
FNuhNkhNrhk;fs; KOikahfg; gpupf;fpwJ (glk;). 
 
FWf;Nfw;wj;jpd; tiffs; (Types of Crossing over) 
 
 FWf;Nfw;wj;jpd; NghJ cUthFk; fah];khf;fspd; vz;zpf;ifapd; mbg;gilapy; ,J 
%d;W tiffshfg; gpupf;fg;gLfpwJ. (glk;). 
 

1. xw;iwf; FWf;Nfw;wk; : ehd;fpy; ,U FNuhNkhbl;fs; kl;LNk gq;Nfw;W xU fah];khit 
cUthf;FfpwJ. 

2. ,ul;ilf; FWf;Nfw;wk;: ,uz;L my;yJ %d;W my;yJ midj;J ehd;F FNuhNkhbl;fSk; 
gq;Nfw;W  ,uz;L fah];khf;fis cUthf;FfpwJ.  

3. gy; FWf;Nfw;wk; : ,uz;bw;F Nkw;gl;l fah];khf;fs; cUthtjhy;> FWf;Nfw;w 
epfo;tpiuT Fiwthf ,Uf;Fk;. 
 
FWf;Nfw;wj;jpd; nray;Kiw 
 

 
FWf;Nfw;wj;jpd; Kf;fpaj;Jtk; 
 
 ghf;Bupaq;fs;><];l;> G+Q;ir> cau; jhtuq;fs; kw;Wk; tpyq;Ffs; Mfpa midj;J 
capupdq;fspYk; FWf;Nfw;wk; eilngWk;.  ,jd; Kf;fpaj;Jtq;fshtd> 
 
FWf;Nfw;wj;jpd; Kf;fpaj;Jtk; 
 
ghf;Bupaq;fs;><];l;> G+Q;ir> cau; jhtuq;fs; kw;Wk; tpyq;Ffs; Mfpa midj;J 
capupdq;fspYk; FWf;Nfw;wk; eilngWk; ,jd; Kf;fpaj;Jtq;fshtd> 
FWf;Nfw;wj;jpd; tiffs; kw;Wk; ,jd; kW$l;bizT epfo;tiuT (RF) 
  

1. FNuhNkhbl; Jz;Lfspd; gupkhw;wk;> Gjpa kugZf;fspd; Nru;f;iff;F topNfhYtjhy; 
,e;epfo;T gupzhkj;jpy; Kf;fpag; gq;fhw;WfpwJ.  

 

2. FWf;Nfw;wk; gw;wpa Ma;tpd; %yk; FNuhNkhNrhk;fspy; kugZf;fs; Neu;f;Nfhl;by; 
mike;jpUg;gijf; njupe;J nfhs;s KbfpwJ. 

 

3. FWf;Nfw;w epfo;tpiutpd; mbg;gilapNyNa kuG tiuglk; cUthf;fg;gLfpwJ. 
 

4. kugZtpd; jd;ik kw;Wk; nray;ghLfis mwpe;J nfhs;sf; FWf;Nfw;wk; cjTfpwJ. 
 

5. xU Gjpa ed;ik gaf;Fk; Nru;f;if Njhd;Wtjhy; jhtug; gapu;g;ngUf;fj;jpy; ,J 
gad;gLj;jg;gLfpwJ. 

 
kW$l;bizT (Recombination) 
 
FWf;Nfw;wj;jpd; tpisthf cUthFk; Gjpa gz;Gfisg; ngw;w capupdq;fNs 
kW$l;biztpfs; vd;W miof;fg;gLfpwJ.  ,e;epfo;tpy; DNAtpd; Jz;lq;fs; cile;J 
kW$l;bizT nfhz;l Gjpa my;yPy;fs; Nru;f;if cUthfpd;wd.  ,e;jr; nray;Kiw 
kW$l;bizT vd;w miof;fg;gLfpwJ (glk;). 

 
kW$l;bizT 
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 midtuhYk; Vw;Wf;nfhs;sg;gl;l FWf;Nfw;wj;jpd; NghJ cUthFk; DNA 
kW$l;bizT khjpup `hypNl tpd; fyg;G DNA khjpupahFk;.  Kjd; Kjyhf 1964y; uhgpd; 
`hypNl (Robin Holiday) vd;gtuhy; Kd;nkhopag;gl;lJ.  ,it gy gbepiyfisg; 
ngw;Ws;sJ (glk;). 
 
1. xj;jpirT DNA %yf;$Wfs; mjd; ,ul;bg;gile;j DNA gpujpfSld; mUfike;J 

,iz Nru;fpwJ. 
2. vz;NlhepA+f;spNa]; nehjpapd; %yk; DNA tpd; ,uz;L ,iofspy; xU ,io kl;Lk; xU 

,lj;jpy; Jz;bf;fg;gLfpwJ.   
3. Jz;lhd ,iofs; FWf;fike;J xj;jpire;j ,ioAld; ,ize;J `hypNl mikg;G 

my;yJ `hypNl re;jpg;G(Holiday junction) xd;W cUthfpwJ. 
4. ,e;j `hypNl re;jpg;G Njhd;wpa ,lj;jpypUe;J ,lk; ngau;fpwJ.  ,jw;Ff; fpis 

,lg;ngau;T (branch migration) vd;W miof;fg;gLfpwJ.  ,jd; fhuzkhf Ntw;wike;j 
<upiog; (Heteroduplex) gFjp xd;W cUthfpwJ. 

5. DNA ,iofs; nrq;Fj;jhfNth (V topahf) my;yJ fpilkl;lkhfNth (H topahf) 
Jz;bf;fg;glyhk;. 

6. nrq;Fj;jhd Jz;bg;G epfo;e;jhy;> kW$l;bizTld; $ba Ntw;wike;j <upio cUthFk;. 
7. fpilkl;lj;jpy; Jz;bg;G epfo;e;jhy; kW$l;bizT mw;w Ntw;wike;j <upio cUthFk;. 

 
kW$l;bizT tpsf;Fk; `hypNl khjpup 

 
kW$l;bizT epfo;tpiuTf;  (RF) fzf;fPL: 
 
 xU fyg;gpd;NghJ Njhd;Wk; kW$l;bizT topj;Njhd;wy;fspd; tpOf;fhL 
kW$l;bizT epfo;tpiuT vdg;gLfpwJ.  kW$l;bizT epfo;tiuT (RF) (FWf;Nfw;w 
epfo;tpiuT) fPo;fhZk; #j;jpuj;jpdhy; fzf;fplg;gLfpwJ.  ,izg;G tif mikT ngw;w 
my;yPy;fspypUe;J ngwg;gl;l jutpidg; gad;gLj;jp (glk;) kW$l;bizT epfo;tpiuT 
fzf;fPL nfhLf;fg;gl;Ls;sJ. 
 

100RF = 
nkhj;j kW$l;biztpfspd; vz;zpf;if

nkhj;j topj; Njhd; wy; fspd; vz;zpf;if
 

 

 
6 6

100
44 6 6 44

+
= 

+ + +
 

 

12
100

100
RF =   

 
  = 12% 
 
kW$l;bizT epfo;tpiuitf; fz;lwpjy; 
 
 
 
kugZ tiuglk;(Gene mapping) 
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FNuhNkhNrhk;;fspy; kugZf;fs; xNu rPuhd Neu;f;Nfhl;by; mike;Js;sd.  ,itfs; 
mike;Js;s xU Fwpg;gpl;l ,lj;jpw;F miktplk; (locus,pl: loci) vd;W miof;fg;gLfpwJ.  
kugZf;fspd; miktplj;ijAk;> mUfUNf cs;s kugZf;fSf;F ,ilNaAs;s njhiyT 
Mfpatw;iw Fwpf;Fk; jpl;l tiuglNk kugZ tiuglk; vdg;gLfpwJ.  kugZf;fSf;fpilNa 
cs;s njhiyT kW$l;bizT epfo;tpiutpw;F Neu;tpfpjj;jpy; cs;sd.  ,Jgpizg;G 
tiuglk; (linkage map) vdTk; miof;fg;gLfpwJ.  kugZ tiuglk; vd;w fUj;jhf;fj;ij 
Kjd;Kjypy; T.H. khu;fdpd; khztuhfpa My;/gpul; H. ];lu;Btz;l; 1913y; cUthf;fpdhu;.  
,J kugZf;fs; FNuhNkhNrhkpy; mike;Js;sd vd;w Fwpg;gpidj; jUfpwJ. 
 
tiuglj; njhiyT (Map distance) 
 
 kugZ tiuglj;jpd; njhiyitf; Fwpf;Fk; myF tiugl myF (mapunit) (m.u) 
vd;W miof;fg;gLfpwJ.  xU tiugl myF vd;gJ FWf;Nfw;wj;jpd; xU tpOf;fhl;bw;Fr; 
rkkhFk;.  xU tiugl myif xU nrd;bkhu;fs; (Centimorgan) (cM) vdTk; $wyhk;.  ,J 
T.H. khu;fd; mtu;fisg; ngUikg;gLj;Jk; tpjkhf cs;sJ.  100 nrd;bkhu;fd; 1 khu;fDf;F 
(M) rkkhFk;.  vLj;Jf;fhl;lhf A kw;Wk; B kugZf;fSf;F ,ilNaAs;s njhiyT 3.5 
tiugl myFfs; vdj; Njhuhakhff; nfhz;lhy;> ,J 3.5 nrd;bkhu;fs; my;yJ 3.5%my;yJ 
0.035 kWNru;f;if epfo;tpiuT vd;gjw;F ,izahFk;. 

 
 njhlu;r;rpahd Nrhjidf; fyg;GfspypUe;J ,U kugZf;fspd; ,izfSf;fhd kugZ 
tiuglq;fs; fl;likf;fg;gLtJ ,UGs;sp fyg;Gfs; (two-point crosses) vd 
miof;fg;gLfpwJ.  ,tw;wpy; ,ul;ilf; FWf;Nfw;wk; jtWtjhy; Jy;ypakhdit my;y. 
 
Kg;Gs;sp Nrhjidf; fyg;G (Three-point test cross) 
 
 Kg;Gs;sp Nrhjid fyg;G KbTfspd; mbg;gilapy; kpfj; Jy;ypakhd tiugl El;gk; 
cUthf;fg;gLfpwJ.  ,J %d;W xLq;F khw;Wg;gz;G fUKl;ilAld; (heterozygote) %d;W 
xLq;F xj;jgz;G fUKl;ilapid (homozygote) Nrhjid fyg;G nra;tjhy; %d;W 
my;yPy;fspd; ghuk;gupa tiffisg; gFg;gha;T nra;tijf; Fwpf;fpwJ.  ,J %d;W 
my;yPy;fSf;F ,ilNaahd njhiyT kw;Wk; FNuhNkhNrhkpy; ve;j tupirapy; mike;Js;sJ 
vd;gijj; jPu;khdpf;fg; gad;gLj;jg;gLfpwJ.  ,ul;ilf; FWf;Nfw;wk; fz;lwpag;gLtjhy; ,it 
kpfj; Jy;ypakhd tiuglj; njhiyitj; jUfpwJ. 
 
 gpd;tUk; vLj;Jf;fhl;bidf; fUj;jpy; nfhz;L Kg;Gs;sp Nrhjidf; fyg;gpidr; 
rpwg;ghf mwpe;J nfhs;s KbAk;. 
  
 kf;fhr;Nrhsj;jpy; (corn)., cs;s %d;W xLq;Fj;jd;ik nfhz;l my;yPy;fs; 
 
1. I vd;gJ ke;j tsu;r;rp (lazy) my;yJ epyk; glu;e;j tsupay;G 
 
2. gvd;gJ gsgsg;ghd (glossy) ,iy 
 
3. svd;gJ ru;f;fiu rj;Js;s (sugary) fUT+z; jpR 
 
 ,e;j %d;W xLq;F my;yPy;fSld; (I g s) ,ay;ghd Xq;Fj;jd;ikAila my;yPy;fis 
(L G S) fyg;G nra;Ak; NghJ 
 
ngw;nwhu;fs; LGS/LGS  × lgs/lgs 
NfkPl;Lfs; LGS    lgs 
F1Kf;fyg;Gapup  LGS/lgs 
Nrhjidf;fyg;G 
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(khw;Wg;gz;gpizT F1%d;W 

xLq;Fj;jd;ik nfhz;l my;yPy;fNshL fyg;G)  LGS/lgs  × lgs/lgs 
 
,e;j Kg;Gs;sp Nrhjidf; fyg;G 8 NtWgl;l (23 = 8)NfkPl;Lfspd; tiffis cUthf;FfpwJ.  
,jpy; 740 topj;Njhd;wy;fs; mwpag;gLfpd;wd.  gpd;tUk; ml;ltizapy; kf;fhr;Nrhsj;jpy; 
%d;W gpize;j kugZf;fSf;fhd xU Nrhjidf; fyg;gpypUe;J KbTfs; jug;gl;Ls;sd. 
 
Kg;Gs;sp fyg;gpw;fhd gFg;gha;T 
 
t.vz; Nrhjidf; fyg;G topj; Njhd;wypd; 

Gwj;Njhw;w tifak; 
NfkPl; tiffs;  Topj;Njhd;wy;fspd; 

vz;zpf;if 
1 ,ay;ghdit (Wild type) LGS 286 

2 ke;jkhd lGS 33 

3 Gsgsg;ghd LgS 59 

4 ru;f;fiu rj;Js;s LGs 4 

5 ke;jkhd> gsgsg;ghd  lgS 2 

6 ke;jkhd> ru;f;fiu rj;Js;s lGs 44 

7 gsgsg;ghd> ru;f;fiu rj;Js;s Lgs 40 

8 ke;jkhd> gsgsg;ghd> ru;f;fiu 
rj;Js;s 

lgs 272 

 nkhj;jk;  740 

 
 Nkw;fz;l KbTfspy; ehk; Kf;fpakhfg; ngw;Nwhu; (P) kw;Wk; kW$l;bizT tifapid 
(R) cw;WNehf;f Ntz;Lk;.  Kjypy; ngw;Nwhu;fspd; %d;W xj;j fUTila 
kugZtifaq;fshd 
 
t. 
vz; 

Nrhjidf; 
fyg;G 

topj;Njhd;wypd; 
Gwj;Njhw;w 
tifak; 

NfkPl; 
tiffs; 

topj; 
Njhd;wy;fspd; 
vz;zpf;if 

miktplq;fSf;fhd kW$l;bizT 
tif 

L kw;Wk; G L kw;Wk; S G kw;Wk; S 

1 ,ay;ghdit 
(,aw;if tif) 

LGS 286    

2 ke;jkhd lGS 33 R R  
3 Gsgsg;ghd LgS 59 R  R 
4 ru;f;fiu 

rj;Js;s 
LGs 4  R R 

5 ke;jkhd> 
gsgsg;ghd  

lgS 2  R R 

6 ke;jkhd> 
ru;f;fiu 
rj;Js;s 

lGs 44 R  R 

7 gsgsg;ghd> 
ru;f;fiu 
rj;Js;s 

Lgs 40 R R  

8 ke;jkhd>gsgsg;
ghd> ru;f;fiu 
rj;Js;s 

lgs 272    

 nkhj;jk;  740 176 79 109 
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LGS kw;Wk; lgs iaAk;> gpd;du; ,uz;L kW$l;bizT tif miktplq;fis xNu rkaj;jpy; 

LG/lg,LS/ls,GS/gs vd tupirahff; Fwpj;Jf; nfhs;s Ntz;Lk;.  ,e;j ,U Nru;f;iffisj; 
jtpu kw;w ve;jr; Nru;f;ifiaAk; kW$l;bizT tif (R) vdf; fUj;jpy; nfhs;s Ntz;Lk;. 
 
 ,dp L kw;Wk; G vd;w ,U my;yPy;fspd; miktplj;ij fzf;fpl Kjypy; njhlq;fyhk;.  
LG kw;Wk; lg vd;gd ngw;Nwhu;fspd; kugZtifaq;fshFk;.  ,tw;wpd; kW$l;bizT 
tiffs; Lg kw;Wk; lG MFk;.  ,e;j ,U my;yPy;fSf;fhd kW$l;bizT epfo;tpiuit 
(RF) gpd;tUkhW fzf;fplyhk;. 
 

 

100RF = 
nkhj;j kW$l;biztpfspd; vz;zpf;if

nkhj;j topj; Njhd; wy; fspd; vz;zpf;if
 

 

 RF
33 59 44 40

100
740

+ + +
=   

 

 
176

100
740

RF =   

 
 RF = 23.7% 
 
 L kw;Wk; S vd;w ,U my;yPy;fspd; miktplj;jpw;fhd kW$l;bizT tiffs; l S 
MFk;.  ,e;j ,U my;yPy;fSf;fhd kW$l;bizT epfo;tpiuit (RF) gpd;tUkhW 
fzf;fplyhk;. 
 

 RF
33 4 2 40

100
740

+ + +
=   

 

 
79

100
740

RF =   

 
 RF = 10.7% 

 
G kw;Wk; S vd;w ,U my;yPy;fspd; miktplj;jpw;fhd kW$l;bizT tiffs; g S 
MFk;.  ,e;j ,U my;yPy;fSf;fhd kW$l;bizT epfo;tpiuit (RF) gpd;tUkhW 
fzf;fplyhk;. 
 

 RF
59 4 2 44

100
740

+ + +
=   

 

 
109

100
740

RF =   
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 RF = 14.7% 
 

 midj;J miktplq;fspYk; gpizg;Gw;wit Vnddpy; midj;J kW$l;bizT 
kjpg;GfSk; 50% f;Fk; Fiwthdit.  ,jpy; LG miktplq;fs; mjpf RF kjpg;gpidg; 
ngw;Ws;sjhy; mjpfj; njhiytpy; jhd; mika KbAk; Mifahy; S miktplk; ,it 
,uz;bw;Fk; ,ilapy; kl;Lk; jhd; ,Uf;f KbAk;.  MfNt kugZf;fspd; tupirahdJ l s g 
MFk;.  vdNt kugZ tiuglkhdJ gpd;tUkhW tiuglkhdJ gpd;tUkhW tiuayhk; 
(glk;). 
 
  ,Wjpahff; fUj;jpy; nfhs;s Ntz;baJ> rpwpa ,U tiuglj; njhiyTfshd 
10.7 m.u kw;Wk; 14.7 m.u ,jidf; $l;bdhy; 25.4 m.u MFk;.  Mdhy; ,Jl kw;Wk; g apd; 
fzf;fplg;gl;l njhiyT 23.7 m.u it tpl mjpfkhf cs;sJ.  MfNt L kw;Wk; G 
kW$l;bizT tifAld; njhlu;Gila ,uz;L Fiwe;j vz;zpf;if nfhz;l 
topj;Njhd;wy;fis (nkhj;jk; 8 y;) fz;lwpa Ntz;Lk;.  ,e;j ,uz;L Fiwe;j vz;zpf;if 
nfhz;l topj;Njhd;wy;fs; ,ul;ilf; FWf;Nfw;wj;jpypUe;J ngwg;gl;l ,ul;il kW$l;bizT 
tiffshFk;.  ,uz;L Fiwe;j vz;zpf;if nfhz;l topj;Njhd;wy;fis xU Kiw kl;LNk 
fzf;fplg;glhky; xt;nthd;iwAk; ,UKiw fzf;fpl Ntz;Lk;.  Vnddpy; ,it xt;nthd;Wk; 
,ul;il kW$l;bizT topj;Njhd;wiyf; Fwpf;fpwJ.  MfNt ,jd; kjpg;gpidr; rup nra;a 
33+59+44+40+4+4+2+2 = 188 ,t;thW $l;l Ntz;Lk;.  nkhj;j vz;zpf;if 740 y; ,jd; 
kjpg;G Jy;ypakhf 25.4%, ,J ,U$W kjpg;Gfspd; $LjYf;F xj;jpUf;fpwJ. 
 
 Kg;Gs;sp Nrhjidf; fyg;G ngw;Nwhu; Nru;f;ifiag; gpd;tUkhW khw;wp vOj Ntz;Lk;. 
 
 LSG/lsg  ×  lsg/lsg 
 
,ay;ghd      FWf;Nfw;wj;jpw;F 
FNuhNkhNrhk;fs;    gpd; FNuhNkhNrhk;fs; 
 
 
kugZ tiuglj;jpd; gad;fs; 
 
• kugZf;fspd; tupiriaj; jPu;khdpf;fTk;> xU kugZtpd; miktplj;ij milahsk; 

fhzTk;> kugZf;fSf;F ,ilNaahd njhiyitf; fzf;fplTk; ,J cjTfpwJ.   
• ,it ,U gz;G fyg;G kw;Wk; Kg;gz;G fyg;Gfspd; KbTfisf; fzpf;fg; 

gad;gLfpd;wd.   
• Fwpg;gpl;l capupdj;jpd; rpf;fyhd kugZj; jd;ikia kugpayhsu;fs; Gupe;J nfhs;sTk; 

,J cjTfpwJ. 
 
gy;$l;L my;yPy;fs; (Multi alleles)  
 
 xU capupdj;jpy; nfhLf;fg;gl;ls;s Gwj;Njhw;wtifa gz;Gf;$W  (phenotypic trait) 
mjpYs;s jdp ,iz kugZf;fisr; rhu;e;Js;sJ. ,e;j xt;nthd;Wk; xj;jpirT 
FNuhNkhNrhk;fspy; xU Fwpg;gpl;l ,lj;jpy; mike;Js;sjw;F miktplk; (locus) vd;W 
miof;fg;gLfpwJ.  xU ,iz xj;jpirT FNuhNkhNrhk;fspy; xU kugZtpd; %d;W my;yJ 
mjw;F Nkw;gl;l my;yPy; tiffs; xNu miktplj;jpy; mike;jpUg;gJ gy;$l;L my;yPy;fs; 
vd miof;fg;gLfpwJ. ney; 
 
gy;$l;L my;yPy;fspd; gz;Gfs; 
 
• xj;jpirT FNuhNkhNrhk;fspy; cs;s gy;$l;L my;yPy;fspd; tupir vg;NghJNk xNu 

miktplj;jpy; mike;Js;sJ.  vdNt ,e;j my;yPy;fspd; tupirfSf;Fs; FWf;Nfw;wk; 
eilngWtjpy;iy.  

• gy;$l;L my;yPy;fs; xNu gz;gpw;F kl;Lk; fhuzkhFk;. 
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• ,ay;ghd tif (wild type) my;yPy;fs; nfhz;l tupir Xq;Fg;gz;gpid ntspg;gLj;Jk; 
khwhfr; rLjpkhw;wKw;w jhtuq;fspd; my;yPy;fs; Xq;F my;yJ eLj;ju tif 
jd;ikAila Gwj;Njhw;w tpisTfis ntspg;gLj;Jfpd;wd. 

• ,Utifahd rLjpkhw;wKw;w gy;$l;L my;yPy;fisf; fyg;G nra;ag;gLk;NghJ mjd; 
Gwj;Njhw;wtifak; vg;nghOJNk rLjp khw;wKw;w tifia xj;Nj mike;jpUf;Fk;> 
,ay;ghd tifia (wild type) xj;jpUf;fhJ. 

 
ep;Nfhbahdh jhtuj;jpy; jd;kylhjy; (self sterility in Nicotiana) 
 
 jhtuq;fspy;> jd; kylhjy; my;yJ Rag;nghUe;jhj;jd;ikf;F (self incompatability) 
gy;$l;L my;yPy;fs; fhuzkhf cs;sd  vd mwpag;gl;Ls;sJ.  jd;kylhjy; vd;gJ xU 
jhtuj;jpypUe;J ngwg;gLk; mjd; kfue;jj;Jfs; mNj jhtuj;jpd; #yf Kbapy; Kisf;f 
,ayhj jd;ikapdhy; Kl;ilfSf;Fs; fUTWjy; epfo;itr; nra;a ,ayhj epiyahFk;.  
<];l; (East – 1925) vd;gtu; epNfhl;bahdh jhtuj;jpy; Rag;nghUe;jhj;jd;ik my;yJ jd; 
kylhjy; jd;ikf;Ff; fhuzkhd gy;$l;L my;yPy;fisf; fz;lwpe;jhu;.  Rag;nghUe;jhj;jd;ik 
(Self-incompatibility) gz;igf; Fwpf;Fk; kugZit ‘S’ vdf; nfhz;lhy;> mtw;wpd; 
my;yPy;fspd; tupir S1, S2,S3,S4,S5MFk;. (glk;) 
 
 may; fUTWjy; %yk; cUthFk; Gifapiy jhtuq;fs; vg;NghJk; S1S1 my;yJ S2S2 
Nghd;w xj;jgz;gpizT nfhz;litahf ,Ug;gjpy;iy Mdhy; midj;Jj; jhtuq;fSk; S1S2, 
S3S4, S5S6Nghd;w khw;Wg;gz;gpizT nfhz;litahf cs;sd.  NtWgl;l S1S2 

jhtuq;fSf;fpilNa fyg;G nra;ag;gl;lhy;> kfue;jf;Foha; ,ay;ghf tsu;tjpy;iy.  Mdhy; 
,jDld; S1S2, it jtpu vLj;Jf;fhl;lhf S3S4, jhtuq;fisf; fyg;G nra;jhy; mtw;wpy; 
kfue;jf;Foha; ed;F tsu;tijf; fhzKbfpwJ. 
 

Gifapiyapy; RanghUe;jhj;jd;ik njhlu;Gila ,jd; kugZtifak; 
 

Rag;nghUe;jhj;jd;ik topj;Njhd;wy;fspd; NtWgl;l Nru;f;iffs; 
  

ngz; ngw;Nwhu; 
(#yfKb gFjp) 

Mz; ngw;Nwhu; (kfue;j %yk;) 
S1S2 S2S3 S3S4 

S1S2 
S1 S2 

jd; kyL 

S3 S2 

S3 S1 

 

S3 S1 

S3 S2 

S4 S1 

S4 S2 

S2S3 
S1 S2 

S1 S3 
jd; kyL 

S4 S2 

S4 S3 

S3S4 

S1 S3 

S1 S4 

S2 S3 

S2 S4 

S2 S3 

S2 S4 
jd; kyL 

 
 S1 S2nfhz;l ngz; ngw;NwhUld; S2 S3 nfhz;l Mz; ngw;Nwhiuf; fyg;gpdk; 
nra;Ak;NghJ ,U tif kfue;jf;Foha;fs; NtWgLj;jg;gLfpwJ. S2S3 nfhz;l Mz; 
ngw;Nwhiuf; fyg;gpdk; nra;Ak; NghJ ,U tif kfue;jf;Foha;fs; NtWgLj;jg;gLfpwJ.  
S2it nfhz;bUe;j kfue;jj;Jfs; jpwd; kpf;fitay;y Mdhy; S3iaf; nfhz;l kfue;jj;Jfs; 
fUTWjYf;F Vw;Gilajhf ,Ue;jJ.  ,t;thwhf S1 S2 × S3 S4fyg;gpy; midj;J 
kfue;jj;Jfs;fSk; jpwd; ngw;wjhf mikfpwJ kw;Wk; ehd;F tifahd topj;Njhd;wy;fshd 
S1 S3,S1 S4,S2 S3kw;Wk; S2 S4vdg; ngwg;gLfpwJ.  NkYk; rpy Gjpa Nru;f;iffs; ml;ltizapy; 
jug;gl;Ls;sJ. 
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jhtuq;fspy; ghy; epu;zak; (Sex determination in Plants) 
 
 Vwf;Fiwa 94% G+f;Fk; jhtuq;fspy; xNu tpjkhd kyu;fisf; nfhz;l jhtuq;fshf 
mjhtJ Mz; cWg;Gfs; (kfue;jj;jhs;fs;) kw;Wk; ngz; cWg;Gfis (#yf ,iyfs;) 
nfhz;l kyu;fshf kl;LNk cs;sd.  ghy; jd;ik uPjpahf ,it NkhNdhkhu;/gpf; 
(monomorphic) jhtuq;fs; vd miof;fg;gLfpd;wd.  Mdhy; 6%G+f;Fk; jhtuq;fspy; Mz; 
ngz; ghypd cWg;Gfs; jdpj;jdpahf mike;Js;sd.  ,tw;iw ilkhu;gpf; (dimorphic) 
jhtuq;fs; vdf; fUjg;gLfpwJ.  Mz; jhtu kyu;fspy; kfue;jj;jhs;fisAk;> ngz; jhtu 
kyu;fspy; #yf ,iyfisAk; kl;LNk cUthf;Ffpd;wd.  Muha;r;rpahsu;fs; jhtuq;fspy; 
ghy; epu;za Kiw gw;wp gbj;jwpa Mu;tk; nrYj;jpdu;.  jhtuq;fspy; ghy; epu;za Kiwia 
C.E. Allen) (1917) vd;gtu; Kjypy; fz;lwpe;jhu;.  jhtuq;fspy; ghy; epu;zak; vd;gJ xU 
rpf;fyhd KiwahFk;> ,it kugZf;fs;> Rw;Wr;#oy; kw;Wk; `hu;Nkhd;fshy; 
jPu;khdpf;fg;gLfpwJ.   
 
 irypd; Nyl;bNghypah (nkyhz;l;upak; My;gk;) jhtuj;jpy; ghy; epu;zak; ghy; 
FNuhNkhNrhk;fspy; %d;W jdpg;gl;l gFjpfspdhy; fl;Lg;gLj;jg;gLfpwJ.  mit> 
 

1. Y FNuhNkhNrhk; Mz; ghypdj;ijj; jPu;khdpj;jy; 

2. X FNuhNkhNrhk; ngz; ghypdj;ijf; Fwpg;gpLjy; 

3. X kw;Wk; Y FNuhNkhNrhk;fspy; cs;s NtWgl;l Jz;Lfs; (I, II, III, IV, V) 
 
jhtuq;fspy; Rw;Wr;#oYk;; ghy; epu;zaj;jpy; Kf;fpag; gq;F tfpf;fpwjh? 
 
Mk;.  Fjpiuthy; nguzp (<f;tprpl;lk;) vd;w jhtuk; ey;y #oypy; ,Ue;jy; ngz; 
jhtukhfTk; ,Wf;fr; #oypy; ,Ue;jhy; Mz; jhtukhfTk; tsu;fpwJ. 
 
gg;ghsp jhtuj;jpy; ghy; epu;zak; 
 
rkPgj;jpy; `tha; (Hawaii) ehl;L Muha;r;rpahsu;fs; gg;ghsp jhtuj;jpy; (fhupfh) gg;ghah>2n = 
36) ghypdf; FNuhNkhNrhk;fis fz;lwpe;jdu;.  gg;ghspahdJ 17 ,izfs;  clyf; 
FNuhNkhNrhk;fisAk; 1 ,iz ghy; FNuhNkhNrhk;fisAk; ngw;Ws;sJ.  ,jpy; Mz; 
gg;ghspj; jhtuk; XY kw;Wk; ngz; gg;ghspj; jhtuk; XX FNuhNkhNrhk;fisf; nfhz;Ls;sJ.  
kdpjdpd; ghy; FNuhNkhNrhk;fs; Nghy; my;yhky;> gg;ghspapd; ghy; FNuhNkhNrhk;fs; clyf; 
FNuhNkhNrhk;fs; Nghd;Nw fhzg;gLfpd;wd.  kw;Wk; ,jd; ghy; FNuhNkhNrhk;fs; clyf; 
FNuhNkhNrhk;fspypUe;J Njhd;wpait.  nray;jd;ikapy; ghy; FNuhNkhNrhk;fs; jdpj;Jf; 
fhzg;gLfpd;wd Vnddpy; Y FNuhNkhNrhk;fs; Mz; ,dg;ngUf;f cWg;G tsu;r;rpf;fhd 
kugZf;fisAk;>X FNuhNkhNrhk;fs; ngz; ,dg;ngUf;f cWg;G tsu;r;rpf;fhd 
kugZf;fisAk; ngw;Ws;sJ. 
 

gg;ghspapy; ghy; FNuhNkhNrhk; 
 

 
 
 gg;ghspapy; ghy; epu;zak; %d;W my;yPy;fshy; fl;Lg;gLj;jg;gLfpwJ.  mitm, 
M1kw;Wk; M2. 

 
gg;ghspapy; ghy; epu;zak; 

 
kugZ tifak; Xq;F/xLq;Fj; jd;ik khWghL ghypdk; 

mm 
xj;j gz;gpizT 
ngw;w xLq;Fj; 

Mz; jd;ikia 
xLf;Fjy; ngz; jhtuk; 
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jd;ik 

M1m khw;Wg; gz;gpizT Mz; jd;ikia 
Cf;Ftpj;jy; Mz; jhtuk; 

M2m khw;Wg;gz;gpizT 
Mz; ngz; 
jd;ikia 
Cf;Ftpj;jy; 

,Ughy; jhtuk; 
(mupjhf) 

M1 M1 

my;yJ 
M2 M2 

my;yJ 
M1 M2 

xj;j 
gz;gpizT/khw;Wg; 
gz;gpizT Xq;Fj; 

jd;ik 

epiyAwh jhtuq;fs; kyl;Lj; jhtuk; 

 
];gPNuhfhu;g;g]py; ghy; epu;zak; 

 
ghy; epu;zak; Kjd; Kjypy; ];gPNuhfhu;g]; nlhd;Ndyp(Spaerocarpos donnellii) vd;w 
gpiuNah/igl;lh jhtuj;jpy; Kjd;Kiwahf tpsf;fg;gl;lJ.  ,J khw;WGwmikg;G 
FNuhNkhNrhikf; (heteromorphic) nfhz;lJ.  NfkPl;lf jhtukhdJ (gametophyte) xUkba 
kw;Wk; khw;Wg;Gw mikg;GilaJ.  Mz; NfkPl;lhf jhtuKk; ngz; NfkPl;lf jhtuKk; 8 
FNuhNkhNrhk;fis (n=8) nfhz;l Xu; xUkba capup MFk;.  ,Ukba tpj;jfj; jhtuk; 
(sporophyte) vg;nghOJNk khw;WNfkPl;lf jd;ik (heterogametic) nfhz;lJ.  Mz; kw;Wk; 
ngz; NfkPl;lfj; jhtuq;fspy; VO cly FNuhNkhNrhk;fs; xNu khjpupahdit.  Mdhy; 
ngz; jhtuj;jpy; cs;s vl;lhtJ FNuhNkhNrhk; X MFk;> ,J VO clyf; 
FNuhNkhNrhk;fis tplg; ngupajhFk;.  Mz; jhtuj;jpy; cs;s vl;lhtJ FNuhNkhNrhk; Y 
MFk;> ,J VO clyf; FNuhNkhNrhk;fis tplr; rpwpajhFk;.  XY epiy ngw;wpUf;Fk; 
tpj;jfj; jhtuk; ,Utifahd Fd;wy;tpj;Jfis (meisospores) cUthf;FfpwJ.  ,J rpy X 
FNuhNkhNrhk;fisAk; kw;w Y FNuhNkhNrhk;fisAk; nfhz;Ls;sJ.  X FNuhNkhNrhk;fis 
ngw;Ws;s tpj;Jfs; ngz; NfkPl;lf jhtuj;ijAk; Y FNuhNkhNrhk;fis ngw;Ws;s tpj;Jfs; 
Mz; NfkPl;lf jhtuj;ijAk; cUthf;FfpwJ. 
 
kf;fhr;Nrhsj;jpy; ghy; epu;zak; 
 
rpah nka;]; (kf;fhr;Nrhsk;) xUghy; kyu; jhtuj;jpw;fhd (monoecious) vLj;Jf;fhl;lhFk;> 
mjhtJ Mz; kw;Wk; ngz; kyu;fs; xNu jhtuj;jpy; fhzg;gLfpd;wd.  ,J ,uz;L 
tifahd kQ;rupfisf; nfhz;Ls;sJ.  jz;L Edp Mf;Fj;jpRtpypUe;J cUthFk;  Edp 
kQ;rup kfue;jj;jhs;fis kl;Lk; ngw;w rpW kyu;fs; lhry; (tassel) my;yJ fjpu; FQ;rk; vd 
miof;fg;gLfpwJ.  Nfhz nkhl;bypUe;J cUthFk; gf;fthl;L kQ;rup #yfk; kl;Lk; ngw;w 
rpW kyu;fs; fjpu; (ear or cob) vd miof;fg;gLfpwJ. 

 
 
kf;fhr;Nrhsj;jpd; xUghy;jd;ik fjpu; rpW kyu;fspd; kfue;jj;jhs;fs; kw;Wk; lhrypy; 
mike;j #yfq;fspd; Nju;e;njLf;fg;gl;l rpijtpd; fhuzkhf cUthf;fg;gLfpwJ.  ,uz;L 
jdpj;jdpahd ,iz kugZf;fSf;Fg; gjpyhf>‘ba’ vd;w kugZ fUTwhj; jhtuj;jpw;Fk; 
(Barren plant) ‘ts’ vd;w kugZ lhry; tpijf;Fk; (Tassel seed) Fwpg;gplg;gLk;.  ,J xUghy; 
jd;ik kw;Wk; ,Ughy; jd;ikapd; (mupjhf) NtWghl;bw;Ff; fhuzkhf cs;sJ.  
xj;jgz;gpizT nfhz;l fUTwhj; jhtuj;jpd; my;yPy; (ba) gl;biofs; kw;Wk; fjpu; 
kQ;rupia ePf;FtJld; Mz; kyu;fs; nfhz;l jd;ikahf khw;wp tpLfpwJ.  lhry; 
tpijf;fhd my;yPy; (ts) lhriy kfue;jk; mw;w ngz; kyuhf khw;wp tpLfpwJ.  mJ 
kfue;jj;ij cw;gj;jp nra;tjpy;iy.  ml;ltizapy; ,e;j my;yPy;fspd; Nru;f;ifapd; 
mbg;gilapy; ghy;jd;ik ntspg;ghL KbT nfhLf;fg;gl;Ls;sJ.  ,e;jg; ngUk;ghd;ikahd 
rLjpkhw;wq;fs; [pg;uypd; cw;gj;jpf; Fiwghl;bdhy; Vw;gLfpd;wd.  fjpu;fspy; fhzg;gLk; 
rpWkyu;fspd; kfue;jj;jhs; xLf;fj;jpw;F [pg;uypd;fs; Kf;fpag; gq;F tfpf;fpwJ. 
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kf;fhr; Nrhsj;jpy; ghy; epu;zak; (cau; mik FwpaPL (+)Xq;F gz;gpizf; Fwpf;fpwJ) 
kugZ  
tifak; Xq;F/ xLq;Fj;jd;ik khWghL ghypdk; 

ba/ba 
ts/ts 

,ul;il xLq;Fj; jd;ik gl;bio mw;W 
fhzg;gLk; Mdhy; 
lhry; #yfkhf 
khw;wg;gLfpwJ 

tsu;r;rpAwh ngz; 
jhtuk; 

ba/ba 
ts+/ts+ 

xLq;F kw;Wk; Xq;Fj; jd;ik gl;bio 
,Ug;gjpy;iy Mdhy; 
lhry; fhzg;gLjy; 

Mz; jhtuk; 

ba+/ba+ 
ts+/ts+ 

,ul;il Xq;Fj; jd;ik fjpu; kw;Wk; lhry; 
Mfpa ,uz;Lk; 
nfhz;lit 

xUghy; kyu;fisg; 
ngw;w jhtuk; 

ba+/ba+ 
ts/ts 

Xq;F kw;Wk; xLq;Fj; jd;ik fjpu;nfhz;lit 
Mdhy; lhry; 
mw;wit 

,ay;ghd ngz; 
jhtuk; 

 
rLjpkhw;wk; (Mutation) 
capupdq;fSf;Fs; Vw;gLk; kugZ NtWghLfs; gupzhk khw;wj;jpw;F %y Mjhukhf 
tpsq;FfpwJ.  rLjp khw;wk; kw;Wk; kW$l;bizT Mfpa ,uz;Lk; kugZ NtWghLfSf;fhd 
Kf;fpa nray;KiwfshFk;.  xU capupdj;jpd; kuGg; nghUspy; jpBnud Vw;gLk; khw;wk; rLjp 
khw;wk; vd miof;fg;gLfpwJ.  rLjp khw;wk; vd;w nrhy; `pANfh Bt;up]; (1901) vd;gtuhy; 
mwpKfg;gLj;jg;gl;lJ.  ,tu; me;jp g;upk;Nuh]; (<NdhjPuh yhkhu;f;fpahdh) vd;w jhtuj;jpy; 
nra;j Ma;tpd; mbg;gilapy; ‘rLjp khw;wf;Nfhl;ghl;il’ntspapl;lhu;.  kuGg;nghUspy; ,U 
ngUk; tifahd khw;wq;fs; Vw;gLfpd;wd.  mit Gs;sp rLjpkhw;wk; kw;Wk; FNuhNkhNrhk; 
rLjpkhw;wk; MFk;.  jdpj;j kugZTf;Fs; Vw;gLk; rLjpkhw;w epfo;T kugZ rLjpkhw;wk; 
(Gene mutation) my;yJ Gs;sp rLjpkhw;wk; vd miof;fg;gLk;.  mNj Nghy;> 
FNuhNkhNrhk;fspd; mikg;G kw;Wk; vz;zpf;ifapy; khw;wk; Vw;gbd; mit FNuhNkhNrhk; 
rLjpkhw;wk; (Chromosomal mutation) vdg;gLk;.  rLjpkhw;wj;jpw;F fhuzkhd Cf;fpfisr; 
rLjpkhw;wpfs; (Mutagens) vd miof;fg;gLfpwJ.  ,J rLjpkhw;wj;jpw;F fhuzkhd 
Cf;fpfisr; rLjpkhw;wpfs; (Mutagens) vd miof;fg;gLfpwJ> ,J rLjpkhw;wj;jpd; tPjj;ij 
mjpfupf;fpwJ.  rLjpkhw;wkhdJ jhdhfNth my;yJ J}z;lg;gLtjhNyh eilngWk;.  
,j;jifa rLjpkhw;w capupdq;fisr; rLjpkhw;wpfs; nfhz;L cUthf;fk; nra;jy; rLjpkhw;w 
cUthf;fk; (mutagenesis) kw;Wk; me;j capupdj;jpw;Fr; rLjpkhw;wKw;w capupdk; 
(mutagenized) vdTk; miof;fyhk;. 
 
rLjpkhw;wj;jpd; tiffs; (Types of mutation) 
 
 kugZ rLjpkhw;wj;jpd; nghJthd ,U tFg;Gfisf; fhz;Nghk;. 
 

• DNA tpy; cs;s xU fhuk; (base) my;yJ xU ,iz fhuk; ghjpf;fg;gLk; rLjpkhw;wk; 
Gs;sp rLjpkhw;wk; vd;W miof;fg;gLfpwJ. 

• xU kugZTf;Fs; fhzg;gLk; xU rpwpa epA+f;spNahilL tupir gpujpfspd; 
vz;zpf;ifia khw;wp mikf;Fk; rLjpkhw;wq;fs; 

 
rLjpkhw;wj;jpd; Kf;fpa tiffs; 

 
t.vz; tifg;ghl;bd; 

mbg;gil 
rLjpkhw;wj;jpd; Kf;fpa 
tiffs; 

Kf;fpa gz;Gfs; 

1 Njhw;wk; 
jd;dpr;irahd njupahj rLjpkhw;wpfshy; epfo;tJ 
J}z;lg;gl;l  njupe;j rLjpkhw;wpfshy; epfo;tJ 

2 nry; tif 
cly top ,dg;ngUf;fky;yhj nry;fspy; 

epfo;tJ 
,d top  ,dg;ngUf;fr; nry;fspy; epfo;tJ 
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3 gzpfspd; kPJ 
ghjpg;G 

nray; ,og;G 
(ntspNaw;Wjy; 
(knockout), ,d;ik (null) 

,ay;ghd nray;ghl;bid ePf;FtJ 

Fiw mikg;G epiy 
(hypomorphic) (yPf;fp) 

,ay;ghd nray;ghl;bid Fiwg;gJ 

kpif mikg;G epiy 
(hypermorphic) 

,ay;ghd nray;ghl;bid mjpfupg;gJ 

nray; Vw;G (,lkwpah 
ntspg;ghL) 

jtwhd Neuj;jpy; my;yJ 
nghUj;jkw;w nry;fspy; ntspg;gLtJ 

4 %yf;$W 
mstpy; khw;wk; 

epAf;spNahilL gjpyPL DNA <upioapy; cs;s xU fhu 
,izf;Fg; gjpyhf kw;nwhU fhu 
,iz ,Ug;gJ 

• xj;j gjpyPL 
(transition) 

gpA+upDf;F gjpyhfg; gpA+upd; (A→ G) 
my;yJ igupkpbDf;F gjpyhfg; 
igupkpbd; (T→ C) 

• NtWgl;l gjpyPL 
(transversion) 

gpA+upDf;F gjpyhfg; igupkpbd; 
(A→T) my;yJ igupkpbDf;Fg; 

gjpyhf gpA+upd; (C→ G) 

• ,ilnrUfy; 
(insertion)  

xd;W my;yJ mjw;F Nkw;gl;l 
epAf;spNahilLfs; $Ljyhf 
,Ug;gJ 

• ePf;fk; (deletion) xd;W my;yJ mjw;F Nkw;gl;l 
epAf;spNahilLfs; ,y;yhky; 
,Ug;gJ 

5 
kuGr;nra;jp 
ngau;tpid 
ghjpg;gJ 

•  mikjpahd (silent) 
(xj;j) (synonymous) 

mkpNdh mkpy tupirapy; khw;wk; 
,y;iy 

• jtWjyhfg; 
nghUs;gLk; (missense) 
(xj;jpy;yh) (non 
synonymous) 

mkpNdh mkpy tupirapy; khw;wk; 
,Ug;gJ 

• nghUSzu;j;jhj 
(nonsense) (KbT) 

kuGr;nra;jpngau;tpdhy; KbT epiy 
kuGf;Fwpaid (UAA, UAG my;yJ 
UGA) Njhw;Wtpg;gJ 

• fl;l efu;T (frame 
shift) 

rupahd fl;lj;jpy; cs;s %d;W 
kuGf;Fwpapid (codon) efu;j;JtJ. 

 
Gs;sp rLjpkhw;wk; (Point mutation) 
 
 DNA tpy; cs;s xU fhu ,iz my;yJ kpf mUfpy; cs;s fhu ,izfspy; 
khw;wk; eilngWtij ,J Fwpf;fpwJ. 
 
Gs;sp rLjp khw;wj;jpd; tiffs; (Types of Point mutation) 
 
 DNA tpy; eilngWk; Gs;sp rLjpkhw;wk; ,uz;L Kf;fpa tiffshf 
tifg;gLj;jg;gl;Ls;sd.  fhu ,iz gjpNtLfs; kw;Wk; fhu ,iz ,ilr;nrUfy; my;yJ 
ePf;Fjy; MfpaitahFk;.  fhu ,iz gjpyPL rLjpkhw;wk; vd;gJ DNA tpd; xU fhu 
,iz kw;nwhU fhu ,izahy; gjpyPL nra;tjhFk; (glk;).  ,it ,U Jiz 
tiffshfg; gpupf;fg;gl;Ls;sJ.  xj;j gjpyPL(Transition), NtWgl;l gjpyPL (transversion) 
Nru;j;jy; my;yJ ePf;Fjy; rLjpkhw;wk; vd;gJ epA+f;spNahilL ,izfspd; Nru;j;jy; 
my;yJ ePf;Fjy; kw;Wk; fhu ,iz Nru;j;jy; my;yJ ePf;Fjy; vdTk; miof;fg;gLfpwJ.  
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$l;lhf> ,e;j epfo;Tfs; midj;Jk; ,d;nly; rLjpkhw;wk; (indel mutation) (Insertion-
deletion) vdf; Fwpg;gplg;gLfpwJ. 
 
 gjpyPL rLjpkhw;wk; my;yJ ,d;nly; rLjpkhw;wq;fs; kugZf;fspd; kuGr;nra;jp 
ngau;Tfisg; ghjpf;fpd;wd.  ,jd; mbg;gilapy; gy;NtW tifahd rLjp khw;wq;fs; fPNo 
nfhLf;fg;gl;Ls;sd. 
 
 xU mkpNdh mkpyj;jpw;fhd xU kuGf;Fwpapid (codon) mNj mkpNdh mkpyj;jpw;fhd 
NtnwhU kuGf;Fwpadhf khw;wpaikf;fg;gLk; rLjpkhw;wk; xj;j my;yJ mikjpahd 
rLjpkhw;wk;(synonymous or Silent) vd;W miof;fg;gLfpwJ.  xU mkpNdh mkpyj;jpw;fhd 
xU kuGf;Fwpapid NtnwhU mkpNdh mkpyj;jpw;fhd kuGf;Fwpadhf khw;wpaikf;fg;gLk; 
rLjpkhw;wk; jtWjyhfg; nghUs;gLk; my;yJ xj;jpyhr; rLjpkhw;wk; (Missense or non-
synonymous mutation) vd;w miof;fg;gLfpwJ.  xU mkpNdh mkpyj;jpw;fhd kuGf;Fwpad; 
KbT my;yJ epWj;Jf; Fwpadhf khw;wkilAk; rLjpkhw;wk; nghUSzu;j;jhj 
rLjpkhw;wk;(Nonsense mutation) vd;W miof;fg;gLfpwJ. 
 
 
Gs;sp rLjpkhw;wj;jpd; tiffs; 
 
 
xU DNA tpy; xU fhu ,iz Nru;j;jy; my;yJ ePf;Fjyhy; kuGr;nra;jpg;ngau;T 
fl;likg;Gfis khw;wg;gLtjd; tpisthy; ,ay;ghd Gujj;jpd; mikg;g kw;Wk; nray;ghL 
,of;fg;gLtJ fl;l efu;T rLjpkhw;wk; (Frame shift mutation) vd;W miof;fg;gLfpwJ. 
 
rLjpkhw;wf; fhuzpfs; (mutagenic agents) 
 
kugZ rLjpkhw;wj;ij cz;lhf;Fk; fhuzpfs; rLjpkhw;wf; fhuzpfs; my;yJ rLjpkhw;wpfs; 
(Mutagens) vd;w miof;fg;gLfpwJ.  ,it ,uz;L tifg;gLk;> ,aw;gpa rLjpkhw;wpfs; 
kw;Wk; Ntjpa rLjpkhw;wpfs;.  Ky;yu; (1927) vd;gtuhy; LNuhNrh/gpyhtpy; Kjd; Kjyhf 
,aw;gpa rLjpkhw;wpia fz;lwpe;jhu;. 
 
,aw;gpa rLjpkhw;wpfs; (physical mutagents) 
 
 mwptpaywpQu;fs; gy;NtW jhtuq;fs; kw;Wk; tpyq;Ffspy; rLjpkhw;wq;fis Vw;gLj;j 
ntg;gepiy kw;Wk; fjpu;tPr;Rfshd X-fjpu;fs;> fhkh fjpu;fs;> My;/gh fjpu;fs;> gPl;lh 
fjpu;fs;> ePA+l;uhd;fs;> fh];kpf; fjpu;fs;> fjpupaf;f khw;wpaq;fs; GwCjhf;fjpu;fs; 
Mfpatw;iwg; gad;gLj;Jfpd;wdu;. 
 
 ntg;gepiy: ntg;gepiy mjpfupf;Fk; nghOJ rLjpkhw;wj;jpd; tPjKk; mjpfupf;fpd;wJ.  
ntg;gepiy mjpfupf;Fk; nghOJ ,uz;L DNA epAf;spNahilLfSf;F ,ilNa cs;s 
i`l;u[d; gpizg;Gfs; cilf;fg;gl;L ,ul;bj;jy; (replication) gbahf;fk; epfo;Tfisg; 
ghjpf;fpd;wd. 
 
 fjpu;tPr;Rfs;: fz;ZW epwkhiyia tpl kpd;fhe;j epwkhiyahdJ FWfpa kw;Wk; 
ePskhd miyePsq;fisf; nfhz;l fjpu;fisf; nfhz;Ls;sJ.  ,it madpahf;Fk; kw;Wk; 
madpahf;fhj fjpu;tPr;Rfshf tifg;gLj;jg;gLfpd;wd.  madpahf;Fk; kw;Wk; madpahf;fhj 
fjpu;tPr;Rfshf tifg;gLj;jg;gLfpd;wd.  madpahf;Fk; fjpu;tPr;Rfspd; FWfpa miy ePsk; 
kw;Wk; mZtpYs;s vyf;l;uhd;fis madpahf;fg; NghJkhd mjpf Mw;wiyf; 
nfhz;Ls;sJ.  X-fjpu;fs;> fhkh fjpu;fs;> My;/gh fjpu;fs;> gPl;lh fjpu;fs; kw;Wk; fh];kpf; 
fjpu;fs; Nghd;w fjpu;tPr;RfSf;F cl;gLj;jg;gl;l nry;fspYs;s FNuhNkhNrhk;fisAk; 
FNuhNkhbl;;fisAk; cilf;fpwJ.  (FNuhNkhNrhk; rLjpkhw;wk;)> madpahf;fhj fjpu;tPr;rhd 
UV fjpu;fs; ePz;l miyePsq;fisAk;> Fiwthd Mw;wiyAk; nfhz;litahFk;.  mit 
madpahf;Fk; fjpu;tPr;Rfis tplf; Fiwe;j CLUtf; $ba jpwd; nfhz;lit.  Nkw;Gwr; 
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rt;TfSf;F mUfhikapy; cl;fU nfhz;l xU nry; Ez;Zapupfs;> tpj;Jfs;> 
kfue;jj;Jfs;fis fjpupaf;fj;jpw;F cl;gLj;jg; gad;gLfpwJ. 
 
rhu;gjp nrhNdhuh (Sharbati Sonara) 
 
 nkf;rpfd; tifapypUe;J (nrhNdhuh-64) fhkh fjpu;tPr;rpd; %yk; cUthf;fg;gl;l 
rLjpkhw;w NfhJik tif rhu;gjp nrhNdhuh MFk;.  ,J Kidtu; M.S.  Rthkpehjd; 
kw;Wk; mtuJ FOtpduhy; cUthf;fg;gl;lJ.  ,tu; ,e;jpag; gRikg; Gul;rpapd; 
je;ij(Father of Indian green revolution) vd miof;fg;gLfpwhu;. 
 
Mkzf;F mUzh (Castor Aruna) 
 
 Mkzf;F jhtuj;jpd; rLjpkhw;w tifNa Mkzf;F mUzh MFk;.  ,it Mkzf;F 
tpijfspy; ntg;g epA+l;uhd;fisr; nrYj;jp  Kd; Kjpu;;r;rpailaj; J}z;lg;gLfpd;wd.  (270 
ehl;fspy; Kjpu;r;rpahFk; rhjhuz Mkzf;F> ,jd; %yk; 120 ehl;fspy; Kjpu;fpd;wd). 
 
Ntjpa rLjpkhw;wpfs;(Chemical Mutagens) 
 
 Ntjp nghUl;fspd; %yk; Jz;lg;gLk; rLjpkhw;wq;fs; Ntjpa rLjpkhw;wpfs; vd;W 
miof;fg;gLfpwJ.  mitahtd> fLF thA (mustard gas), iel;u]; mkpyk;> vj;jpy; kw;Wk; 
nkj;jpy; kPj;Njd; ry;NghNdl; (EMS kw;Wk; MMS), vj;ijy; A+upj;Njd;> khf;d]; cg;G> 
/ghu;khy;bi`L> ,Nahrpd; kw;Wk; ve;j;Nuhrpd; vLj;Jf;fhl;L: iel;u]; Mf;i]L DNA tpd; 
iel;u[d; fhu ,izfspy; ,ul;bj;jy; kw;Wk; gbnaLj;jypy; khw;w ,ilA+W 
Vw;gLj;Jfpd;wd.  ,jdhy; kuGr; nra;jpngau;tpd; NghJ KOikaw;w> FiwAila 
ghypngg;ilLfs; cUthf;fg;gLfpd;wd. 
 
,iz rLjpkhw;wpfs; (Co-mutagens) 
 
 rpy Ntjpay; Nru;kq;fs; mjw;Fwpa rLjpkhw;wp gz;Gfisg; ngw;wpUf;fhky; kw;w 
rLjpkhw;wpfNshL Nru;e;J mjd; jpwid mjpfupj;jhy; mit ,iz rLjpkhw;wpfs; vd;W 
miof;fg;gLfpwJ.   
 
vLj;Jf;fhl;L: m];fhu;gpf; mkpyk;> i`l;u[d; nguhf;i]L %yk; Vw;gLk; ghjpg;ig 
mjpfg;gLj;JfpwJ.   
 
 ,JNghy; fh/gPd;> kPNjhl;nuf;N~l;bd; er;Rj;jd;ikia mjpfkhf;FfpwJ. 
 

• Kjy; cyfg;Nghupy; ,urhad MAjkhff; fLF thA (Mustard gas) (ilFNshNuh vj;jpy; 
ry;igL) gad;gLj;jg;gl;lJ. 

• X-fjpu;fisf; nfhz;L> gog;G+r;rpapy; H J Ky;yu; (H J Muller – 1928) vd;gtu; Kjd; 
Kjyhfr; rLjpkhw;wj;jpid J}z;bdhu;. 

• X-fjpu;fs; kw;Wk; fhkh fjpu;fs; %yk; L J ];Nll;yu; (L.j. Stadlr) vd;gtu; jhtuq;fspy; 
Vw;gLk; J}z;lg;gLk; rLjpkhw;wj;ij mwptpj;jhu;. 

• Ntjpa rLjp khw;wf; nray;Kiwia C. mAu;Ngf; (C. Auerback – 1944) vd;gtu; Kjd; 
Kjypy; ntspapl;lhu;. 

 
FNuhNkhNrhk;fspd; rLjpkhw;wk; (Chromosomal mutations) 
 
FNuhNkhNrhk;fspd; mikg;G kw;Wk; vz;zpf;ifapy; cz;lhFk; khw;wq;fs;> xU nry;ypd; 
kugZ njhifaj;jpy; kpfg;ngupa khw;wj;ij Vw;gLj;JfpwJ.  ,e;j kpfg; ngupa khw;wq;fNs 
FNuhNkhNrhk; rLjpkhw;wq;fs; my;yJ FNuhNkhNrhk; gpwo;r;rpfs; (Chromosomal 
aberrations) vdf; fUjg;gLfpwJ.  xU kugZtpw;Fs; eilngWk; khw;wkhdJ> kugZ 
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rLjpkhw;wk; vdTk; mjpf kugZf;fisf; nfhz;l FNuhNkhNrhk; gFjpapy; eilngWk; 
khw;wkhdJ FNuhNkhNrhk; rLjp khw;wk; vdTk; miof;fg;gLfpwJ.  ,it Ez;Nzhf;fp 
Ma;T> kugZ gFg;gha;T my;yJ ,uz;bd; %ykhfNth fz;lwpa KbAk;.  khwhf kugZ 
rLjpkhw;wj;ij Ez;Nzhf;fp Ma;T %yk; fz;lwpa ,ayhJ.  FNuhNkhNrhk; rLjpkhw;wk; 
,U tiffshfg; gpupf;fg;gLfpwJ.  FNuhNkhNrhk;fspd; vz;zpf;ifapy; Vw;gLk; khw;wq;fs; 
kw;Wk; FNuhNkhNrhk; mikg;gpy; Vw;gLk; khw;wq;fs;. 
 
I. FNuhNkhNrhk; vz;zpf;ifapy; Vw;gLk; khw;wq;fs; 
 
capupdq;fspd; xt;nthU nry;fspYk; fhzg;gLk; FNuhNkhNrhk;fspd; vz;zpf;if 
epiyahdJ.  Mdhy; rpw;wpdj;jpw;Nfw;g ,it khWgLk;.  ,Ug;gpDk;> rpy jhtu kw;Wk; 
tpyq;F rpw;wpdq;fspy; xNu vz;zpf;ifapyhd FNuhNkhNrhk;fisg; ngw;wpUe;jhYk; $l xNu 
khjpupahd gz;Gfisf; nfhz;bUf;fhJ.  vdNt FNuhNkhNrhk;fspd; vz;zpf;if 
rpw;wpdj;jpd; gz;gpiz kw;nwhU rpw;wpdj;jpypUe;J NtWgLj;Jtjpy;iy Mdhy; 
FNuhNkhNrhkpy; fhzg;gLk; kuGg;nghUspd; (kugZ) jd;ikNa rpw;wpdj;jpd; gz;gpiz 
epu;zapf;fpwJ. 
 
 ,aw;ifapNyNa rpy rkak; clyr; nry;fspd; FNuhNkhNrhk; vz;zpf;ifapy; Nru;j;jy; 
my;yJ ePf;Fjyhy; jdpj;j my;yJ mbg;gil njhFjp FNuhNkhNrhk;fspy; khw;wk; 
Vw;gLfpwJ.  ,e;j epiyf;Ff; FNuhNkhNrhk; vz;zpf;ifapy; gpwl;rpfs; (numerical 
chromosomal aberrations) my;yJ kbak; (ploidy) vd;w ngau;.  kbak; ,U tifg;gLk;. 
 

i. ,Ukba njhFjpf;Fs; jdpf; FNuhNkhNrhk;fshy; Vw;gLk; kbak; (nka;apyhkbak;). 
ii. FNuhNkhNrhk;fspd; nkhj;jj; njhFjpahy; Vw;gLk; kbak; (nka;kbak;) (glk;) 
iii.  ,Ukba njhFjpapy; xd;W my;yJ mjw;F Nkw;gl;l FNuhNkhNrhk;fis Nru;j;jy; 

my;yJ ePf;Fjy; khw;wj;jpdhy; Vw;gLk; epiyahFk;.  nka;apyhkbak; nfhz;bUf;Fk; 
capupfSf;F nka;apyhkba capupfs; my;yJ khw;Wkba capupfs; 
(Heteroploidy)vd;W ngau;.  ,J ,U tifg;gLk;.  kpF kbak; kw;Wk; Fiw kbak;. 

1. kpF kbak; (Hyperploidy) 
 
 ,Ukbaj; njhFjp FNuhNkhNrhk;fspy; xd;W my;yJ Nkw;gl;l FNuhNkhNrhk;fs; 
mjpfupj;Jf; fhzg;gLk; epiyf;F kpFkbak;vdg;gLk;.  ,Ukba njhFjp 
FNuhNkhNrhk;fSf;F ilNrhkp (Disomy) vdf; fUjg;gLfpwJ.  kpFkbak; %d;W 
tiffshfg; gpupf;fg;gLfpwJ.  mit gpd;tUkhW. 
 
m) biuNrhkp(Trisomy) 
 
 ,Ukba FNuhNkhNrhk; njhFjpapy; xU FNuhNkhNrhk; mjpfupj;Jf; fhzg;gLk; epiy 
vspa biuNrhkp(2n+1) vdg;gLk;. gpshf;];yP (1910) vd;gtu; lhl;Luh ];l;uhNkhdpak; 
jhtuj;jpy; ([pk;rd; fis) biuNrhkp epiyapidf; fz;lwpe;jhu;.  gpd;du; epf;Nfhl;bahdh> 
igrk; kw;Wk; <NdhjPuh Nghd;w jhtuq;fspy; fz;lwpag;gl;lJ.  rpy rkaq;fspy; ,U 
ntt;NtW FNuhNkhNrhk; ,izfspypUe;J ,U jdpf; FNuhNkhNrhk;fs; rhjhuz ,Ukba 
njhFjp FNuhNkhNrhk;fSld; mjpfupj;Jf; fhzg;gLk; epiy ,ul;il biuNrhkp (2n+1+1) 
vd;W miof;fg;gLfpwJ. 
 
M) nll;uhNrhkp (Tetrasomy) 
 
 xU ,iz my;yJ ,uz;L ,iz FNuhNkhNrhk;fs; ,Ukba njhFjpAld; 
mjpfupj;Jf; fhzg;gLk; epiyfs; KiwNa nll;uhNrhkp (2n+2) kw;Wk; ,ul;il nll;uhNrhkp 
(2n+2+2) vd miof;fg;gLfpwJ.  NfhJikapy; midj;J tpjkhd nll;uhNrhkpfSk; 
fhzg;gLfpwJ. 
 
,) ngz;lhNrhkp(Pentasomy) 
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 ntt;NtW FNuhNkhNrhk; ,izfspypUe;J %d;W jdpj;j FNuhNkhNrhk;fs; ,Ukba 
njhFjpAld; mjpfupj;Jf; fhzg;gLtJ ngz;lhNrhkp (2n+3) vd miof;fg;gLfpwJ.  
 
2. Fiwkbak; (Hypoploidy) 
 
  xU nry;ypy; cs;s ,Ukba njhFjpapypUe;J xd;W my;yJ  mjw;F Nkw;gl;l 
FNuhNkhNrhk;fs; ,of;fg;gl;lhy; Fiwkbak;  vdg;gLk;.  ,J ,U tiffshfg; 
gpupf;fg;gLfpwJ.  mit 
 
m) khNdhNrhkp(Monosomy) 
 
 ,Ukba njhFjp FNuhNkhNrhk;fspypUe;J xU jdpf; FNuhNkhNrhk; ,of;fg;gl;lhy; 
khNdhNrhkp (2n-1) vd miof;fg;gLfpwJ.  NkYk; ,uz;L my;yJ %d;W jdpj;j 
FNuhNkhNrhk;fs; ,of;fg;gl;lhy; KiwNa ,ul;il khNdhNrhkp (Double monosomy) (2n-1-
1) kw;Wk; %d;W khNdhNrhkp(Triple monosomy)(2n-1-1-1) vd miof;fg;gLfpwJ.  ,ul;il 
khNdhNrhkp jhtuq;fs; kf;fhr;Nrhsj;jpy; fz;lwpag;gl;Ls;sJ. 
 
M) ey;ypNrhkp (Nullisomy) 
 
 xU ,iz xj;jpirT FNuhNkhNrhk;fs; my;yJ ,U ,iz xj;jpirT 
FNuhNkhNrhk;fs; ,Ukba njhFjpapypUe;J ,of;fg;gl;lhy; KiwNa ey;ypNrhkp (2n-2) 
kw;Wk; ,ul;il ey;ypNrhkp (Double Nullisomy) (2n-2-2) vd miof;fg;gLfpwJ.  
khNdhNrhkpf; jhtuq;fisj; jd; fyg;G nra;tjdhy; ey;ypNrhkp jhtuq;fis cUthf;f 
,aYk;.  nghJthf ,it ,we;J tpLfpd;wd. 
 
nka;apyhkbaj;jpd; tiffs; 
 
 
(ii) nka;kbak; (Euploidy) 
 
xU capupdj;jpy; xd;W my;yJ mjw;F Nkw;gl;l mbg;gil njhFjp FNuhNkhNrhk;fs; 
ngw;Ws;s jd;ikf;F nka;kbak; vd;W ngau;.  nka;kbakhdJ xw;iwkbak;> ,Ukbak; 
kw;Wk; gd;kbak; vd tifg;gLj;jg;gLfpwJ.  xU capupdj;jpy; my;yJ clyr; nry;ypy; 
,U njhFjp FNuhNkhNrhk;fis ngw;Ws;s jd;ikf;F ,Ukbak; (2n) vdg;gLfpwJ.  clyf; 
FNuhNkhNrhk;fspd; gFjpasT vz;zpf;if NfkPl; FNuhNkhNrhk;fspd; vz;zpf;ifiaf; 
Fwpg;gpLfpwJ.  ,J xUkbak;(n) vdg;gLfpwJ.  Fwpg;ghf xw;iwkbak; (monoploidy) (x) 
xUkbaj;jpypUe;J (haploidy) (n) NtWgLfpwJ.  vLj;Jf;fhl;lhfr; rhjhuzf; NfhJik 
jhtukhdJ gd;kbaj;jd;ikAld; (n`f;rhgpsha;b) $ba 2n=6x=72 FNuhNkhNrhk;fis 
nfhz;lJ.  ,jd; xUkba (n) FNuhNkhNrhk; vz;zpf;if 36> Mdhy; ,jd; xw;iw kba (x) 
FnuhNkhNrhk; vz;zpf;if 12MFk;.  MfNt xUkba kw;Wk; ,Ukbaj; jd;ikAila 
FNuhNkhNrhk;fis jiyKiw jiyKiwahf xj;j vz;zpf;ifapy; njhlu;r;rpahf 
epiyepWj;JfpwJ.  xU capupdk; gd;kbaj; jd;ikapy; cs;s NghJ kl;Lk; jhd; 
xw;iwkbaj; jd;ik NtWgLfpwJ.  xU cz;ikahd ,Ukbaj;jpy;> xw;iwkbak; kw;Wk; 
xUkba FNuhNkhNrhk; Mfpa ,uz;bd; vz;zpf;ifAk; xNu khjpupahff; fhzg;gLk;.  
Mifahy; xw;iwkbakhdJ xUkbakhf ,Uf;f KbAk; Mdhy; xUkbaq;fs; midj;Jk; 
xw;iwkbakhf ,Uf;f KbahJ. 
 
gd;kbak; (Polyploidy) 
 
xU capupdj;jpy; ,uz;bw;Fk; Nkw;gl;l mbg;gil njhFjp FNuhNkhNrhk;fis ngw;Ws;s 
jd;ikf;Fg; gd;kbak; vdg;gLfpwJ.  %d;W> ehd;F> Ie;J my;yJ MW mbg;gil njhFjp 



 

68 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

FNuhNkhNrhk;fis ngw;Ws;sjw;F KiwNa Kk;kbak; (3x), ehd;kbak; (4x), Ik;kbak; (5x) 
kw;Wk; mWkbak; (6x) vd;W miof;fg;gLfpwJ.  nghJthfg; gd;kbak; jhtuq;fspy; 
rhjhuzkhff; fhzg;gLfpwJ.  Mdhy; tpyq;Ffspy; mupjhf cs;sj.  Gjpa jhtur; rpw;wpd 
cUthf;fj;jpw;Ff; FNuhNkhNrhk; njhFjpfspd; vz;zpf;if mjpfupg;G Kf;fpaf; fhuzpahFk;.  
Mdhy; mjPj kbaj;jd;ik ,wg;gpidj; Njhw;Wtpf;Fk;.  gd;kbak; ,U tiffshfg; 
gpupf;fg;gLfpwJ.  mit jd;gd;kbak; kw;Wk; may;gd;kbak;. 
 
1. jd;gd;kbak; (Autopolyploidy) 
 
 xU capupdj;jpy; ,uz;bw;Fk; Nkw;gl;l xUkba njhFjp FNuhNkhNrhk;fs; xNu 
rpw;wpdj;jpw;Fs; ,Ue;J ngwg;gl;lhy; jd;gd;kbak; vdg;gLk;.  ,it ,U tiffshfg; 
gpupf;fg;gLfpwJ.  mit jd;Kk;kbaq;fs; kw;Wk; jd; ehd;kbaq;fs;. 
 

 jd;Kk;kbaj; jhtuq;fs; jd;dila %d;W njhFjp kugZnjhifaj;jpid 
ngw;wpUf;fpwJ.  jd; ehd;kbak; kw;Wk; ,Ukba rpw;wpdf; fyg;G nra;tjdhy; ,itfisr; 
nraw;ifahf cUthf;f KbAk;.  ,itfs; FiwghLila NfkPl;Lfis cUthf;Ftjhy; 
mjPj kyl;Lj;jd;ik  ngw;Ws;sJ.  vLj;Jf;fhl;L: rhFgb nra;ag;gLk; thio nghJthf 
Kk;kbaq;fs; kw;Wk; ,Ukbaq;fis tpl tpijfsw;w ngupa fdpfisAilaJ.  
,Ukbaq;fis tpl Kk;kbg gPl;&l; mjpf msT ru;f;fiuiaAk; kw;Wk; Nkhy;LfSf;F 
(Moulds) vjpuhd jd;ikiaAk; ngw;Ws;sJ.  mUfk;Gy; (raNdhlhd; lhf;ilyhd;) xU 
,aw;ifahd jd;Kk;kbak;> tpijfsw;w ju;G+rzp> Mg;gps;> gPl;&l;> jf;fhsp> thio Mfpait 
kdpjdhy; cUthf;fg;gl;l jd;Kk;kbaq;fshFk;. 
 
 jd;ehd;kbaj; jhtuq;fs; jd;Dila ehd;F njhFjp kugZnjhifaj;jpid 
ngw;wpUf;fpwJ.  ,Ukbaj; jhtuq;fspd; FNuhNkhNrhk;fis ,ul;bg;gila nra;tjpd; %yk; 
,it J}z;lg;gLfpwJ.  vLj;Jf;fhl;L: iu> jpuhl;ir> Fjpiukrhy; (alfalfa), epyf;fliy> 
cUisf;fpoq;F kw;Wk; fh/gp 
 
2. may;gd;kbak; (Allopolyploidy) 
 
,U ntt;Ntwhd rpw;wpdq;fspypUe;J ,uz;L my;yJ mjw;F Nkw;gl;l mbg;gilj; njhFjp 
FNuhNkhNrhk;fisg; ngw;w capupdq;fSf;F may;gd;kbak; vd;W ngau;.  
rpw;wpdj;jpw;fpilNaahd fyg;Gfshy; ,jid cUthf;f KbAk;.  NkYk; Nfhy;r;rprpidg; 
gad;gLj;jp FNuhNkhNrhk; ,ul;bg;gila nra;tjhy; ,jd; tsj;jd;ik jf;f itf;fg;gLfpwJ.  
neUq;fpa rpw;wpdq;fSf;fpilNa kl;Lk; may;gd;kbaj; jhtuq;fs; cUthf;fg;gLfpwJ. 

   
 vLj;Jf;fhl;L:1 uhg;Ndhgpuh]pfhG.D. fhu;Ngnrd;Nfh(1927)u~;a kugpayhsu;> Ks;sq;fp 
(uhg;gd]; rl;ilt];>2n=18) kw;Wk; Kl;ilNfh]; (gpuh]pfh xypNurpah>2n=18) jhtuq;fisf; 
fyg;G nra;J Kjyhk; kfTr; re;jjpapy; (F1) kyl;Lj; jd;ik nfhz;l fyg;Gapupfis 
cw;gj;jp nra;jhu;.  mtu; Kjyhk; kfTr; re;jjp (F1) kyl;Lj; jd;ik nfhz;l 
fyg;Gapupfis cw;gj;jp nra;jhu;.  mtu; Kjyhk; kfTr;re;jjp (F1) fspilNa FNuhNkhNrhk; 
,ul;bg;G nra;Ak;NghJ mitfs; tskhdjhf  (fertile) khwpd.  Ks;sq;fpj; jhtu NtUk; 
Kl;ilf;Nfh]; jhtu ,iyfisAk; nfhz;l KOj; jhtuKk; cz;zf;$bajhf ,Uf;Fk; 
vd mtu; vjpu;ghu;j;jhu;> Mdhy; mtupd; vjpu;g;ghu;g;gpw;F khwhf ,Ue;jjhy; ngupJk; 
Vkhw;wkile;jhu;.   
 
vLj;Jf;fhl;L:2 bupl;bNfy;>(Triticale) kdpjdhy; cUthf;fg;gl;l jhdpakhFk;.  kbaj;jd;ik 
mbg;gilapy; l;upl;bNfy; %d;W Kf;fpag; gpupTfshfg; gpupf;fg;gl;Ls;sJ. 
 
i. ehd;kbak;: ,Ukba NfhJik kw;Wk; iu jhtuq;fSf;F ,ilNaahd fyg;G 
ii. mWkbak;: ehd;kba NfhJik l;upbfk; bA+uk; (kf;Nuhdp NfhJik) kw;Wk; iu 

jhtuq;fSf;f ,ilNaahd fyg;G. 



 

69 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

iii. vz;kbak;: mWkba NfhJik l;upbfk; V];btk; (nuhl;b NfhJik) kw;Wk; iu 
jhtuq;fSf;F ,ilNaahd fyg;G. 

 
mWkba bupl;bNfy; fyg;G jhtukhdJ kf;Nuhdp NfhJik kw;Wk; iu jhtug; gz;Gfisf; 
nfhz;bUf;Fk;.  vLj;Jf;fhl;lhf> NfhJikapd; mjPjg; Gujr; rj;J jd;ikAk; iu jhtuj;jpd; 
mjpf mkpNdh mkpy iyrpidAk; xUq;Nf ngw;Ws;sJ.  Mdhy; ,J NfhJikapy; Fiwthf 
cs;sJ.  ,J fPo;f;fhZk; tpsf;fg;glk; %yk; $wg;gl;Ls;sJ (glk;). 
 

l;upl;bNfy; 
 
 
 
 

Nfhy;r;rpfk; Ml;lk;Ndy; (Colchicum autumnale)jhtu Ntu; kw;Wk; fe;jk; (corm) 
Mfpatw;wpypUe;J gpupj;njLf;fg;gLk; My;fyha;L Nfhy;r;rprpd; MFk;.  jhtu tsu;Edpfspy; 
Fiwe;j nrwptpy; gad;gLj;Jk;NghJ gd;kbaj;ij J}z;LfpwJ.  Mr;rupa%l;Lk; tpjkhff; 
Nfhy;r;rpfk;  vDk; %yj; jhtuj;jpy; vjpu;Nfhy;r;rprpd; ,Ug;gjhy; vt;tpjg; ghjpg;Gk; 
Vw;gLtjpy;iy. 

 
kbaj;jpd; Kf;fpaj;Jtk; 
 

• ,Ukbaj; jhtuq;fis tplg; gy gd;kbaj; jhtuq;fs; mjpf tPupaj;Jld; mjpf 
jftikg;GlDk; fhzg;gLk;. 

• ngUk;ghyhd myq;fhuj; jhtuq;fs; jd;ehd;kbaj; jhtuq;fs; MFk;.  ,it ,Ukbaj; 
jhtuq;fis tpl ngupa kyu; kw;Wk; ePz;l kyUk; fhyj;ijf; nfhz;bUf;Fk;. 

• mjpfg;gbahd ePu; rj;jpidf; nfhz;bUg;gjdhy; jd;gd;kbaj; jhtuq;fs; mjpf capu; 
vilia (fresh weight) ngw;Ws;sJ.  

• nka;apyh kbaj; jhtuq;fs; NtWgl;l FNuhNkhNrhk;fspy; ,og;G kw;Wk; Nru;g;gpd; 
Gwj;Njhw;w tpisTfisj; jPu;khdpf;f gad;gLfpd;wd. 

• gy MQ;[pNah];ngu;k; jhtuq;fs; may; gd;kbak; nfhz;lit.  mitfs; 
gupzhkj;jpy; Kf;fpag; gq;fhw;WfpwJ. 

 
II. FNuhNkhNrhk; mikg;gpy; khw;wq;fs; (FNuhNkhNrhk; mikg;gpy; gpwo;r;rp) 
 
 mikg;G khWghLfs; fhuzkhff; FNuhNkhNrhk; gFjp Nru;j;jy; my;yJ ePf;Fjyhy; 
kugZf;fspd; kW xOq;F miktpw;Ff; FNuhNkhNrhk; mikg;G gpwo;r;rp vd;W 
miof;fg;gLfpwJ.  ,J madpahf;Fk; fjpu;tPr;R my;yJ Ntjp $l;Lg; nghUs;fshy; 
Vw;gLfpwJ.  FNuhNkhNrhkpy; Vw;gLk; gpsT kw;Wk; kW,izT mbg;gilapy; gpwo;r;rpfspd; 
ehd;F tiffisf; fPo;f;fhZk; ,U gpupTfshf tifg;gLj;jg;gl;Ls;sJ. 
 
m) kugZ miktpl vz;zpf;ifapy; khw;wq;fs; 
  
 1. ePf;fk; my;yJ FiwghL 
 2. ,ul;bg;ghjy; my;yJ kPSUthjy; 
 
M) kugZ miktpl tupirapy; Vw;gLk; khw;wq;fs; 
 
 3. jiyfPo;j; jpUg;gk; 
 4. ,lk;ngau;jy; 
 
1. ePf;fk; my;yJ FiwghL (Deletion of Deficiency) 
 
FNuhNkhNrhkpd; xU gFjp ,og;G Vw;gbd; mJ ePf;fk; vdg;gLk;.  FNuhNkhNrhk; gFjpapy; 
gpsT Vw;gLk; gFjpiag; nghWj;J Edp epf;fk; kw;Wk; ,ilg;gl;l ePf;fk; vdg;gLk;.  
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Ntjpg;nghUs;fs;> kUe;Jfs; kw;Wk; fjpu;tPr;Rfshy; ,J epfo;fpwJ.   LNuhNrh/gpyh kw;Wk;  
kf;fhr;Nrhsj;jpy; ,J fhzg;gLfpwJ (glk;).  ePf;fk; ,U tifg;gLk;. 
 
i. Edp ePf;fk;: xU FNuhNkhNrhkpd; VNjDk; Kidapy; xU gpstpdhy; Vw;gLtJ. 
ii. ,ilg;gl;l ePf;fk;: ,ilg;gFjpapy; ,U ,lq;fspy; gpsT Vw;gl;L ,ilg;gFjpia ,oe;J 

Edp gFjpfspd; kW ,izT Vw;gLfpwJ. 
ghypBd; FNuhNkhNrhk; kw;Wk; Fd;wy; gFg;gpd; ghf;fpBd; epiyapd; NghJ ,t;tpU ePf;fq;fSk; 
fhzg;gLfpwJ.  FNuhNkhNrhk;fs; ,izNru;jypd; NghJ ,ay;ghd FNuhNkhNrhkpd; ,izah 
tisaj;jhy; cUthfpwJ. 

ePf;fk; 
 
 

 ,t;tif tisTfSf;Ff; FiwghLfSila tisTfs; (deficiency loops) kw;Wk; 
,tw;iwf; Fd;wy; gFg;gpd; GNuhNg]; epiyapd;NghJ fhzyhk;.  mjpfg;gbahd ePf;fq;fs; 
,wg;G tpistpw;F toptFf;Fk;. 
 
2. ,ul;bg;ghjy; my;yJ kPSWthjy; (Duplication or Repeat) 
 
 xNu tupirapyhd kugZf;fs; xU FNuhNkhNrhkpy; xd;Wf;Fk; Nkw;gl;l ,lj;jpy; ,lk; 
ngWtjw;F ,ul;bg;ghjy; vdg;gLk;.  ,ul;bg;ghjypdhy; rpy kugZf;fs; ,uz;bw;Fk; Nkw;gl;l 
efy;fshf cs;sd.  ,J Kjypy; gpupl;[]; (1919) vd;gtuhy; LNuhNrh/gpyhtpy; Kjd;Kjypy; 
fz;lwpag;gl;lJ.  NkYk; vLj;Jf;fhl;Lfshf kf;fhr;Nrhsk; kw;Wk; gl;lhzp.  ,J %d;W 
tiffshf cs;sd. 
 
I. njhlu;e;jpize;j ,ul;bg;ghjy; (Tandem duplication)  
FNuhNkhNrhk;fspd; ,ul;bg;gile;j gFjp cldbahf mjd; ,ay;ghd gFjpf;Fg; gpd; mNj 
tupirapy; miktjhFk;. 
 
II. jiyfPo; njhlu;e;jpize;j ,ul;bg;ghjy; (Reverse tandem duplication) 
FNuhNkhNrhk;fspd; ,ul;bg;gile;j gFjp cldbahf mjd; ,ay;ghd gFjpf;Fg; gpd; kugZ 
njhlu; tupir jiyfPohf miktjhFk;. 
 
III. ,lk; khwpa ,ul;bg;ghjy; (Displaced duplication) 
FNuhNkhNrhk;fspd; ,ul;bg;gile;j gFjp mjd; ,ay;ghd gFjpf;Fr; rw;Wj; njhiytpy; mNj 
tupirapy; miktjhFk;. 
 
jiyfPo;j; jpUg;gk; (inversion) 
 
xU FNuhNkhNrhkpy; cs;s kugZf;fs; 180° Nfhzj;jpy; jiyfPohf khw;wg;gLfpwJ.  ,jpy; 
,uz;L ,lq;fspy; gpsTgl;L kW ,izT eilngWfpwj.  ,e;epiyapd; NghJ vt;tpj 
MjhaKk; ,og;Gk; Vw;gLtjpy;iy.  Mdhy; kugZ tupirapy; kW xOq;fikT 
eilngWfpwJ.  jiyfPo;j; jpUg;gj;ij Kjd; Kjypy; ];lu;tz;l;(1926) vd;gtuhy; 
LNuhNrh/gpyhtpy; fz;lwpag;gl;lJ.  jiyfPo;j; jpUg;gk; ,U tifg;gLk;.  mit 
ghuhnrd;l;upf; jiyfPo;j; jpUg;gk;> ngupnrd;l;upf; jiyfPo;j; jPUg;gk; (glk;). 
 

i. ghuhnrd;l;upf; jiyfPo;j; jpUg;gk; (paracentric inversion): nrd;l;Nuhkpau; my;yhj 
gFjpapy; jiyfPo;j; jpUg;gk; eilngWjy; 

ii. ngupnrd;l;upf; jiyfPo;j; jpUg;gk; (pericentric inversion) 
nrd;l;Nuhkpau; cs;s gFjpapy; jiyfPo;j; jpUg;gk; eilngWfpwJ. 
 

jiyfPo;j; jpUg;gk; gupzhkj;jpy; Gjpa rpw;wpdq;fs; Njhd;w toptFf;fpwJ.   
 
4. ,lk;ngau;jy; (Translocation) 
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xj;jpirT my;yhj FNuhNkhNrhk;fSf;fpilNa FNuhNkhNrhk; Jz;Lfs; gupkhw;wk; 
eilngWtjhy; ,lk;ngau;jy; vd;W miof;fg;gLk;.  ,lk;ngau;jiyf; FWf;Nfw;wj;Jld; 
Fog;gj;ij Vw;gLj;jpf; nfhs;sf; $lhJ.  Vnddpy; FWf;Nfw;wj;jpy; xj;jpirT 
FNuhNkhNrhk;fSf;F ,ilNa kuGg; nghUs; gupkhw;wk; nra;ag;gLfpwJ.  ,lk;ngau;jypy; 
xj;jpirT my;yhj FNuhNkhNrhk;fSf;F ,ilNa FNuhNkhNrhk; Jz;Lfs; gupkhw;wk; 
nra;ag;gLfpwJ.  ,it %d;W tifg;gLk;. 

 
i. vspa ,lk;ngau;jy; (Simple translocation) 
 
 xU FNuhNkhNrhkpy; kl;Lk; xU gpsT Vw;gLfpwJ.  gpsTgl;l Jz;L xj;jpirT 
my;yhj FNuhNkhNrhkpd; xU Kidapy; ,izfpwJ.  ,J kpf mupjhf eilngWk;. 
 
ii.  efu;T ,lk;ngau;jy; (Shift translocation) 
 
 xU FNuhNkhNrhkpd; gpsTgl;l Jz;L xj;jpirT my;yhj FNuhNkhNrhkpd; 
,ilr;nrUfyhf ,izfpwJ. 
 
iii.  gupkhw;w ,lk;ngau;jy; (Reciprocal translocation) 
 
,J ,U xj;jpirT my;yhj FNuhNkhNrhk;fSf;F ,ilNa FNuhNkhNrhk; Jz;Lfs; gu];gug; 
gupkhw;wkiltjhFk;.  ,J Kiwaw;w FWf;Nfw;wk; (illegitimate crossing over)  vdTk; 
miof;fg;gLk;.  ,J kPz;Lk; ,U tiffshfg; gpupf;fg;gl;Ls;sd (glk;). 
 
m) xj;jgz;gpizT ,lk;ngau;jy; (Homozygous translocation) 
 
,lk;ngau;jypy; ,uz;L ,izfspd; ,uz;L FNuhNkhNrhk;fSk; gq;F nfhs;fpwJ.  ,uz;L 
xj;jpirT FNuhNkhNrhk;fspd; ,lk;ngau;e;j gFjp xNu khjpupahf ,Uf;Fk;. 
 
M) khw;Wg;gz;gpizT ,lk;ngau;jy; (Heterozygous translocation) 
xt;nthU ,iz xj;jpirT FNuhNkhNrhk;fspd; xNu xU FNuhNkhNrk;  kl;Lk; ,lk; 
ngau;jypy; gq;F nfhs;fpwJ.  kw;w xU FNuhNkhNrhk; ,ay;ghd epiyapy; cs;sJ. 
 
rpw;wpd cUthf;fj;jpy; ,lk;ngau;jy; Kf;fpag; gq;fhw;WfpwJ. 
 
jhtuq;fspy; DNA tsu;rpij khw;wk; (Metabolism in plants) 
 
 capupdq;fspd; ngU%yf;$Wfspy; kuGrhu; nra;jpfspd; fsQ;rpakhfj; jpfOk; DNA 
jdpj;Jtkhd kw;Wk; ikag;nghUshf mike;Js;sJ.  kuGrhu; nra;jpfisr; Nrkpj;Jitf;f> 
xU mjpraj;jf;f mikg;ghf DNA jpfo;tjhy;> mjd; ,ul;bg;G> gOJghu;f;fg;gLjy;> 
kWNru;f;ifailjy; Nghd;w epfo;Tfs; mwpe;J nfhs;Sjy; kpf mtrpakhFk;. 
 
 ,it midj;Jk; xUq;Nf DNA tsu;rpijkhw;wk; vd miof;fg;gLfpwJ.  ,ijg;gw;wpr; 
RUf;fkhf ,dpf; fhz;Nghk;. 
 
DNA ,ul;bg;G (DNA Replication):,e;epiyapd;NghJDNA-tpd; <upio gpuptile;J> xt;nthU 
jha; ,ioapypUe;Jk;  mjw;F cfe;j fpis ,io cUthf;fg;gLfpwJ.  ,e;j ,ul;bg;G ghjp 
jf;fitj;Jf; nfhs;Sk; ,ul;bg;G KiwahFk;.  mjhtJ Nra; DNA –fshfj; Njhd;Wk; 
,uz;L ,iofspy; xd;W GjpajhfTk;> kw;nwhd;W jha; DNA-apd; ,ioiaAk; ngw;wpUg;gNj 
,jw;Ff; fhuzkhFk;. 
 
DNA gOJ  ePf;fk; (DNA Repair): midj;J capupdq;fspYk; mtw;wpd; kugZ njhifak; 
epiyj;jjd;ik ngw;Ws;sJ? mt;Tapupdq;fspd; ePbj;j tho;tpw;F DNA vt;thW cjTfpwJ? 
capu; tho;tjw;fhd Njitfs; midj;JapupfspYk; Ngzg;gLfpwJ.  capupdq;fs; G+kpapy; 
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epiyj;jpUf;fj; Njitfs; vd;ndd;d? NkYk; mit epiyg;ngw;wpUf;f mj;jpahtrpaq;fs; 
ahJ? 
 
DNA jdpj;Jtk; tha;e;jJ.  Vnddpy; gOJePf;Fjy; Kiwik ,jpy; kl;LNk fhzg;gLfpwJ.  
CW tpistpf;Fk; rLjpkhw;wq;fs; epfOk;NghJ mij mwpe;J jhNd gOJePf;fpf; nfhs;Sk; 
mjpraf;fj;jf;f  %yf;$whf DNA jpfo;fpwJ.  Rw;Wr;#oy; fhuzpfs; my;yJ ,aw;ifapy; 
capupdq;fspd; cs;shu;e;j epfo;Tfspdhy; Njhd;Wk; mghafukhd Nru;kq;fs; 
Nghd;wtw;why;>DNA –fspy; gOJfs; Vw;gLfpd;wd.  rpy Gujq;fs; kw;Wk; nehjpfspd; 
cjtpahy; ,it mt;tg;NghJ ePf;fg;gLtjd; %yk; rupnra;ag;gl;L DNA  kPl;nlLf;fg;gLfpwJ.  
,e;jg; gOJ ePf;fk; nray;fNs capupfspd; kugZ njhifaj;ij epiyahfj; jf;;f itf;f 
cjTfpd;wd.  kugZj;njhif er;R mOj;jq;fisg; gOJghu;f;Fk; tpjkhf DNA 
nray;gLfpwJ. 
jhtuq;fs; tpyq;fpdq;fisg;Nghy;> ,lu;ghLfspypUe;J cldbahf ,lk;ngau;e;J xJq;f 
,ayhjit.  ,Ug;gpDk; ehs; KOtJk; #upa xspapy; epd;W thOk;  mit xspapd; rpy 
ghjf tpisTfspypUe;J vt;thW jg;gpj;Jf; nfhs;fpd;wd? 
 
#upa xspapd; Gw Cjhf; fjpu;fs; DNA-apy; ijkpd; ,ul;il ,iztpfs; Njhd;wr; nra;J 
ghjfkhd tpisTfis Vw;gLj;jyhk;.  Mdhy; jhtuq;fspy; cs;s /Nghl;NlhiyNa]; vd;w 
nehjp ,e;j ,ul;ilf; fpisfisj; jfu;j;J ,ay;Gepiyf;F DNA %yf;$Wfs; khw 
cjTtJ Fwpg;gplj;jf;fJ. 
 
kWNru;f;if (Recombination):xU DNA  %yf;$wpd; cs;shfNth my;yJ DNA 
%yf;$WfSf;fpilapNyh kuGr; nra;jpfs; khw;wpf; nfhs;sg;gLtJ kWNru;f;if nray; vd;w 
nraypdhy; rhj;jpakhfpwJ.  Fd;wy; gFg;gpd;NghJ xj;jpirT FNuhNkhNrhk; 
,izfSf;fpilNa FWf;Nfw;wk; vd;w nray; %yk; ,J epfo;fpwJ.  FWf;Nfw;wj;jpd;NghJ 
epfOk; ,e;jf; FNuhNkhNrhk; gupkhw;wr;nraiy> Kd; gapd;w tFg;Gfspy; gbj;jpUg;gPu;fs;.  
FNuhNkhNrhk;fis mikf;Fk; DNA-tpd; ghypepA+f;spNahill; ,io Jz;bf;fg;gl;L> kW 
,izT epfo;tJ %yf;$W mstpy; epfOk; kWNru;f;ifr; nrayhFk;. 
 
nka;Al;fU capu;fspy; (A+fhupNahl;Lfspy;) DNA ,ul;bg;G 
 
DNA-apd; epA+f;spNahill; njhlu; tupirapy; xU Fwpg;gpl;l ,yf;fpypUe;J mjd; ,ul;bg;G 
njhlq;FfpwJ.  ,J ,ul;bg;G njhlq;Fk; ,yf;F vdg;gLfpwJ.  nka;Al;fU capupfspd; 
DNA-tpy;xd;wpw;F Nkw;gl;l ,ul;bg;G ,yf;Ffs; fhzg;gLfpd;wd.  
vLj;Jf;fhl;lhf>rf;fhNuhiknr]; nru;tPrpNavd;w <];l; G+Q;irapy; Vwj;jho 400 njhlf;f 
,yf;Ffs; ,Ug;gjhf mwpag;gl;Ls;sJ.  gjpdhd;F ntt;NtW tifahd Gujq;fspd; njhFg;G 
mlq;fpa ,ul;bg;G Kd;Ndhbj; njhFg;G (prereplication complex – preRC) xd;W ,ul;bg;G 
,yf;fpy; njhFf;fg;gl;Lg; gpd;du; ,ul;bg;G epfo;j;jg;gLfpwJ.  ,j;njhFg;gpy; MW Gujq;fs; 
mlq;fpa gFjp nka;Al;fU capupfspd; DNA ,ul;bg;G ,yf;iff; fz;lwpa cjTk; gFjp 
(Origin recognition complex – ORC) ahf nray;gLfpwJ.  <];l;bd; DNA ,ul;bg;G 
njhlf;fg;Gs;spfs;> Rakhf ,ul;bf;Fk; njhlu;tupir nfhz;l ,yf;Ffs; (Autonomously 
Replicating Sequence – ARS Sites) vd miof;fg;gLfpd;wd.  ,ul;bg;G ,yf;if ,dkwpa 
cjTk; gFjp ,t;tpyf;Ffspy; kl;LNk gpize;J nfhs;fpd;wd. 
 
 ,ul;bg;G ,yf;fpy; DNA-apd; <upio jsu;e;J ,U ,iofshfg; gpupf;fg;gLk; ,yf;F 
,ul;bg;G ftl;ilg; gFjp vdg;gLfpwJ.  nka;Al;fU capupfspy; gy ,ul;bg;G ,yf;Ffs; 
,Ug;gjhy; vz;zw;w ,ul;bg;G ftl;ilfs; fhzg;gLtJ Fwpg;gplj;jf;fJ.  DNA-tpd; 
<upiofSf;fpilNa cs;s i`l;u[d; gpizg;Gfis mfw;wp mij ,U jdp ,iofshfg; 
gpupf;f n`ypNf]; vd;w nehjp cjTfpwJ.  gpupf;fg;gl;l ghypepA+f;spNahill; ,iofs; 
kPz;Lk; i`l;u[d; gpizg;Gfshy; ,ul;il ,iofshfptplhky; jLf;f ,ul;bj;jYf;fhd Gujk;-
A (RPA) cjTfpwJ. 
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 KWf;Fj; jsu;tpd; fhuzkhf ,ul;bg;Gf; ftl;ilf;F mg;ghy; Vw;gLk; Neu;kiw 
KWf;Fr; nrwptpd; ,Wf;fj;ij mfw;wpl NlhNgh[NrhkNu]; vd;w nehjp cjTfpwJ. 
 
 ,ul;bg;gpd; %yk; Njhd;Wk; ,U ,iofspy; xd;W Kd;NdW ,io (njhlu; ,io) 
(leading strand) vd;Wk; kw;nwhd;W gpd;jq;F ,io (njhlu;gpyh ,io) (lagging strand) 

vd;Wk; miof;fg;gLfpd;wd.  DNA ,ul;bg;G DNAghypkNu]; vd;w nehjpapdhy; njhlf;fp 
itf;fg;gLfpwJ.  ,J gpiuNk]; vdTk; miof;fg;gLfpwJ.  ,ul;bg;G njhlq;Ftjw;F Kd;G 
Muk;gj; Jz;lkhf xU rpwpa RNA Jz;lk; cw;gj;jp nra;ag;gLjy; Ntz;Lk;.  ,jw;F RNA  
gpiuku; vd;W ngau;.  ,ij cUthf;fg; gpiuNk]; nehjp cjTfpwJ. 
 
 DNA ghypkNu]; nehjp ,ul;bg;ig epfo;j;Jtjw;F 3’  Edpapy; jdpj;Jtplg;gl;l OH 
xd;W Njitg;gLfpwJ.  mg;NghJjhd; DNA-apd; ghypnkNu]; 5’ KidapypUe;J ,ul;bg;igj; 
njhlq;f KbAk;.  ,jidRNA-gpiuku; je;J cjTfpwJ. 
 
 epA+f;spahu; (cl;fU) DNA ,ul;bg;gpw;F DNA ghypkNu]; (My;/gh)>DNA ghypkNu];  

(gPl;lh) kw;Wk; DNA ghypkNu];  (vg;ryhd;) vd %d;W tifahd nehjpfs; 
Njitg;gLfpd;wd. 
 
,tw;Ws; 
DNA Pol  - ghypkNu]; RNA gpiuku; cUthf;fj;jpw;Fk; 

DNA Pol  - ghypkNu]; RNA ,ul;bg;gpw;fhd Kjd;ik nehjpahfr; nry; cl;fUtpy; 
fhzg;gLfpwJ. 
DNA Pol  - ghypkNu]; ,ul;bg;Gf; ftl;il tpuptila cjTk; nehjpahfTk; 
nray;gLfpd;wd. 
 
DNA ghypkNu]; (gPl;lh) DNA ,ul;bg;gpy; ve;jtpjg; gq;ifAk; mspg;gjpy;iy.  Mdhy; 
jtwhd epA+f;spNahill;fs; nghUj;jg;gl;Lg; gOJgl;l DNA cUthFk;NghJ mtw;iw 
ePf;fpr; rupahd epA+f;spNahill;fis nghUj;jpg; gOJ ePf;f cjTfpwJ. 
 
 DNA ,ul;bg;G 5’  3’ jpirapy; epfo;fpwJ.  cUthFk; (Gjpa ,io ghjp njhlu;gpy;yh) 
DNA ,ioapd; ePl;rp RNA gpiukupd; 3’ Kidapy; mjhtJ OH-I Rje;jpukhfg; ngw;w 
Kidapy; epfo;fpwJ.  1960-Mk; Mz;L nua;[p xfhrhfp vd;gtUk; mtuJ rfhf;fSk;> 
Gjpjhfj; Njhd;Wk; ,U ,iofspy; xd;W> rpW Jz;lq;fshf cUthfpwJ vdf; fz;lwpe;jdu;.  
,e;jj; njhlu;gw;w Jz;lq;fs; xfhrhfp Jz;lq;fs; (Okasaki fragments) vdg;gLfpd;wd.  
iyNf]; vd;w nehjp njhlu;gw;w Jz;lq;fis xl;Ltjw;Fg; gad;gLfpd;wd.  ,t;thW 
xfhrhfp Jz;lq;fs; gpizAw;W cUthFk; ,io gpd;jq;F ,io vdg;gLfpwJ. 

 
 ,J cUthf;fg;gLk; jpir ,ul;bg;Gf; ftl;il Kd;Ndwp efUk; jpirf;F vjpuhf 
mike;js;sJ.  khwhfj; njhlu;r;rpahd ,ioahf cUthFk; Kd;NdWk; ,io> 
cUthf;fg;gLk; jpir> ,ul;bg;Gf; ftl;il Kd;Ndwp efUk; jpirf;F xg;ghdjhf cs;sJ.  
iyNf]; nehjpahy; ,U xfhrhfp Jz;lq;fs; gpizf;fg;gLtJ> xU Jz;lj;jpd; 3’ Kidapy; 
cs;s OH njhFg;gpw;Fk;> kw;nwhd;wpd; 5’ njhFg;gpy; cs;s gh];/Ngl; njhFg;gpw;Fk; ,ilNa 
gpizg;G Vw;gLtjd; %yk; ,J epfo;fpwJ. 
 
muhgplhg;rp]; BNyhkpau; njhlu;tupir TTTAGGG 
 
jhtuq;fspy; BNyhkpau; Neuk; fhl;b ,y;yhik (Plants lacks Telomere Clock) 
 
 jhtu Mf;Fj;jpR nry;fspy; BNyhnkNu]; nehjp cUthfpwJ.  Mf;Fj;jpR nry;fs; 
fl;Lg;ghlw;w nry; gFg;gilAk; jpwidg; ngw;Ws;sd.  Vw;fdNt 11-Mk; tFg;gpy; mj;jpahak; 
6 kw;wk; 8-,y; BNyhkpau;fs; gw;wp gapd;wpUg;gPu;fs;.  FNuhNkhNrhk;fspd; Edpapy; khwp khwp 
mike;j xNu tif epA+f;spNahill; njhlu;tupirfs; xd;W cUthf;fg;gl;L BNyhkpau; 
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Njhd;WfpwJ.  vLj;Jf;fhl;lhf muhgplhg;rp];jhtuf; FNuhNkhNrhkpd; BNyhkpaupy; TTTAGGG 
vd mike;j epA+f;spNahill; njhlu; tupir BNyhkpaiu mikf;fpwJ.  BNyhnkNu]; vd;w 
nehjp ,jd; cUthf;fjpw;F cjTfpwJ.  KJFehz; tpyq;Ffspy; cs;sJ Nghy; 
,e;nehjpapd; msT> jhtu clynry;fspy; gbg;gbahff; Fiwtjpy;iy.  tpyq;fpdq;fspd; 
taJ mjpfupf;Fk;NghJ ,jd; msT gbg;gbahff; Fiwe;J nry;fs; gFgLk; jpwid 
,of;fpd;wd.  vdNt %g;giljiyr; Rl;bf; fhl;Lk; Neuk; fhl;bahf cs;sJ.  Mdhy; 
tajhd jhtuq;fspd; nry;fspYk; ,e;nehjpapd; nrwpT FiwahjpUg;gjhy; mtw;wpy; BNyhkpau; 
Neuk; fhl;b ,y;yhjpUg;gJ Fwpg;gplj;jf;fJ.  ,iy Nghd;w mjpfg; gFg;gilAk; nry; 
mikg;Gfisf; fhl;bYk; jhtuq;fspd; Ntu;Edpfs; kw;Wk; ehw;Wfspy; (GJg;gpj;jy; jpRf;fs;) 
mjpf msT Mf;Fj;jpR nry;fs; nfhz;Ls;sjhy; mtw;wpy; BNyhnkNu]; nehjp mjpfk; 
fhzg;gLfpwJ. 
 
FNuhNkhNrhk; Kidfspd; ,ul;bg;gpw;fhd jdpg;gl;l ,af;FKiw vJ? 
 
nry;gFg;gpd;NghJ FNuhNkhNrhk; ,ul;bg;gile;jJk; mjd;Kidfspy; Jupj ,ul;bg;G 
epfo;fpwJ.  ,jw;F BNyhnkNu]; (telomerase) vd;w nehjp cjTfpwJ.  xU rpwpa RNA 
%yf;$iw thu;g;ghff; nfhz;L mjhtJ gpiukuhff; nfhz;L> xNu tif 
epA+f;spNahill;fshy; Md njhlu;tupirfis ,e;nehjp cUthf;fp BNyhkpau; Njhd;wr; 
nra;fpwJ (DNA epA+f;spNahill; ghypkiuNr~d;)  
 
DNA ,ul;bg;G rhu; Mw;wypay; (The Energetics of DNA Replication) 
 
DNA cw;gj;jpf;fhd Mw;wiy b Mf;]pupNghepA+f;spNahill;fshd 
bMf;]pmbNdhird;biugh];/Ngl; (dATP),bMf;]pFthidrd;biugh];/Ngl; 
(dGTP),bMf;]pirl;Nlhrpd;biugh];/Ngl; (dCTP) kw;Wk; bMf;]pijkpbd;biugh];/Ngl; 
(dTTP)Mfpait nfhLj;J cjTfpd;wd.  vdNt epA+f;spNahill;fs; DNA Mf;fj; 
Njitahd jsg;nghUl;fshf tpsq;FtJld; mjd; gy myFfis cUthf;Fk; nraYf;Fj; 
Njitahd Mw;wiyAk; je;J cjTfpd;wd. 
 
DNA ,ul;bj;jypy; Ma;Tr; rhd;W nla;yupd; Ma;T (Experimental evidence of DNA 
replication – Taylor’s Experiment) 
 
J. n`u;gu;l; nla;yu;> gpypg; cl;]; kw;Wk; thyl;u; P̀A+[]; MfpNahu; ghjp goik NgZk; 
DNA ngUf;fj;ij tprpah /Nggh jhtu Ntupy; tpsf;fpAs;sdu;.  DNAtpd; fjpupaf;f 
Kd;Ndhbahd 3H ijkpbd; nfhz;L DNA itf; Fwpapl;L mjw;Fg; gpd; Ml;NlhNubNahfpuhgp 
Nkw;nfhs;sg;gl;lJ.  fjpupaf;ff; FwpaPl;Lj; ijakpbidf; nfhz;l ts&lfj;jpy;  Ntu; 
Edpfis tsu;j;J mr;nry;fspYs;s DNAtpy; fjpupaf;fj;jd;ik ngwr; nra;ag;gl;lJ.  
Gifg;glj;jpy; ,f;Fwpaplg;gl;l FNuhNkhNrhk;fspd; ntspg;gug;G fUg;Gg; Gs;spfspy; nts;sp 
Jfs;fs; rpjwbf;fg;gl;lijg; Nghd;W fhzg;gl;lJ. 
 
,e;jf; Fwpaplg;gl;l FNuhNkhNrhk;fisf; nfhz;l Ntu; Edpfisf; Fwpaplg;glhj fhy;rpird; 
nfhz;l ts&lfj;jpy; tsu;j;J mjd; %yk; nry; gFg;gpd; nkl;lhepiyapy; mjd; %yk; nry; 
gFg;gpd; nkl;lhepiyapy; mjd; tsu;r;rpiaf; fl;Lg;gLj;jp Ml;NlhNubNahfpuhgp %yk; 
tsu;r;rpiaf; fl;Lg;gLj;jp Ml;NlhNubNahfpuhgp %yk; ,e;jf; FNuhNkhNrhk;fs; Ma;T 
nra;ag;gl;lJ.  ,e;j Ma;tpd; %yk; fz;lwpe;jit> 
 

1. fjpupaf;fj;jpw;F cl;gLj;jg;gl;l Kjy; jiyKiw FNuhNkhNrhk;fspy; fjpupaf;fkhdJ 
,U FNuhkhbl;fspYk; fhzg;gl;lJ.  Vnddpy; ngw;Nwhu; DNA <upioapy; 
,f;fjpupaf;fk; Fwpaplg;gl;Ls;sJ.  Mdhy; Nra; DNA ,ioapy; fjpupaf;ff; FwpaPLfs; 
fhzg;gLtjpy;iy. 

2. ,uz;lhk; jiyKiw FNuhNkhNrhkpd; ,U FNuhkhbl;fspy; xd;wpy; kl;Lk; jhd; 
fjpupaf;ff; FwpaPL fhzg;gl;lJ. 
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,k;KbTfs; ghjp goikNgZk; Kiwapy; DNA ,ul;bj;jiy ep&gpf;fpwJ. 
 
jhtuq;fspy; Gujr;Nru;f;if (Protein synthesis in Plants) 
 
Gujr;Nru;f;if nray; kugZ gbnaLj;jy; kw;Wk; jfty;ngau;T (translation) vd;w 
,Uepiyfspy; eilngWfpwJ.   
 

jhtuq;fspy; Gujr;Nru;f;if 
 

 
kugZ gbnaLj;jy;(Transcription) 
 
 ,e;j epfo;tpd;NghJ DNA –tpd; tbtikg;Gr; nraYk; cl;fUtpy; epfo;fpd;wd.  
Mdhy; mRNAtpy; cs;s nra;jpapd;(fhu tupir) kuGj; jfty; ngau;T epfo;r;rp %yk; 
irl;Nlhgpshrj;jpy; fhzg;gLk; upNghNrhk;fspy; epfo;fpwJ.  nka;Al;fU ngw;w capupfspy; 
(Eukaryotes) cUthf;fk; mRNA-f;fs; xw;iwg; Guj cw;gj;jpf;fhd kuGr; nra;jpfisg; ngw;W 
khNdhrp];l;Nuhdpf; (monocistronic)jd;ik nfhz;litfshf cs;sd. 
 
 kugZ gbnaLj;jyhdJ> gbnaLf;f Ntz;ba kugZtpd; miktplj;jpy; cs;s 
i`l;u[d; gpizg;Gfs; mfw;wg;gl;L <upio DNA gpupjypy; Jtq;FfpwJ.   
 
thu;g;G ,io / FwpaPL nra;ah ,io / ntspg;ghlilah ,io (Template Strand / Non coding 
Strand / Antisense Strand) 
 

DNA-tpy; 3’→ 5’ jpirapy; mikag;ngw;w>mRNA gbnaLj;jYf;F thu;g;ghf  mike;j ,io 
thu;g;G ,io vdg;gLfpwJ.  ,e;j ,io ntspg;ghlilah ,io vdTk; miof;fg;gLfpwJ.  
 
FwpaPL nfhz;l ,io / thu;g;gpy;yhj ,io / ntspg;ghlilAk; ,io (Coding Strand / Non-
Template Strand / Sense Strand) 
 

DNA-apd; thu;g;G ,iof;F vjpuhf 5’→3’ jpirapyike;j ,io FwpaPL cw;w ,io 
vdg;gLfpwJ. 
 
 gbnaLf;fg;gl;l mRNAapd; fhu tupirf;F ,iae;j fhu tupiria (ijkpDf;F 
gjpyhf Auhrpy; nfhz;L) ngw;wpUg;gNj ,g;ngau; tuf; fhuzkhFk;. 
 
 gbnaLj;jy; epfo;tpw;F DNA-apy; mike;j xU Fwpg;gpl;l fhu tupir Kd;dpaf;fpahf 
(promoter) Njitg;gLfpwJ.  ,JTATA vd;W mike;j fhu tupirahFk;.  vdNt ,g;gFjp 
TATA Ngio vd miof;fg;gLfpwJ.  ,e;j ,yf;fpypUe;J kl;LNk mRNA gbnaLj;jy; epfo 
KbAk;. 
 
 ,Nj Nghy; DNA-apy; ve;j ,yf;fpy; mRNA ghypkNu]; nehjp gbnaLj;jy; epfo;it 

epWj;jpf; nfhs;s Ntz;Lk; vd;gij czu;j;j cjTk; fhu tupir xd;Wk; cs;sJ.  DNA-
apd; ,e;j ,yf;F KbTepiy njhlu; tupir (Termination sequences)vd miof;fg;gLfpwJ. 
 
nka;Al;fU ngw;w capupfspd; mikg;G kugZ xd;W jdJ Ez;zpaf;fpapy; %d;W 
gFjpfisg; ngw;Ws;sJ. 
 

1. xOq;FgLj;Jk; $Wfs; 

2. TATA Ngio 
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3. gbnaLj;jy; njhlf;f ,yf;F 
 

gbnaLj;jy; 
 
,tw;Ws; gbnaLj;jy; njhlf;f ,yf;F 25 fhu tupirfis ,dq;fz;lwpa NkNyhl;lj; 
njhlu;tupir TATAAT vdg;gLk; TATA my;yJ `hf;d]; Ngio (Hogness box) ika 
Kd;dpaf;fpahf fhzg;gLfpwJ.  ,it gbnaLj;jy; epfo;itf; fl;Lg;gLj;Jk; Gujq;fshFk;.  
,tw;wpw;Fg; nghJthd gbnaLj;jy; fhuzpfs; (General Transcriptional Factor – GTF)vd;W 
ngau;.  rpy gbnaLj;jy; fhuzpfs; Kd;dpaf;fpAld; Neubahfg; gpize;J nfhs;fpd;wd.   
 
NtW rpy gbnaLj;jy; fhuzpfs; xOq;FgLj;Jk; $WfSld; ,ize;J gpd;du;g; gbnaLj;jy; 
epfo;itj; Jupjg;gLj;JfpwJ.   
 
gbnaLj;jy; epfo;T njhlq;f xOq;FgLj;Jk; $Wfs; cjtpahy; RNA ghypkNu]; ika 
Kd;dpaf;fpia milahsk; fhZfpwJ.  ,e;j xOq;FgLj;Jk; $Wfs; ,U gFjpfshfr; 
nray;gLfpd;wd. 
 
1. J}z;Lk; njhlu; tupir (Enhancer sequence)-,J nraY}f;Fk; tupir vdTk; 
miof;fg;gLfpwJ.  gbnaLj;jy; epfo;it Cf;fg;gLj;JtNj ,jw;Ff; fhuzkhFk;. 
 
2. mikjpg;gLj;Jk; njhlu; tupir (Silencer sequence) –gbnaLj;jy; epfo;it xLf;f my;yJ 
Fiwf;f cjTk; fhu tupirahFk;. 
 
xUkpj;j njhlu;tupir (Consensus sequence) – xU fhutupir kPz;Lk; kPz;Lk; Xu; 
Vw;fj;jf;f tupirapy; xt;nthU miktplj;jpYk; mbf;fb mike;jpUj;jy;. 
 
,ijj; njhlu;e;J nghJthd gbnaLj;jy; fhuzpfs; (GTF) kw;Wk; RNAghypkNu]; II 
cld;topelj;jp (mediator) xd;Wk; Njitg;gLfpwJ.  ,J J}z;Lk; njhlu; tupir kw;Wk; 
mikjpg;gLj;Jk; njhlu; tupirfSld; RNA ghypkNu]; II-it nghUj;j cjTfpwJ. 
 
RNA ghypkNu]; DNA-Tld; Neubahfg; gpize;J nfhs;tjpy;iy.  khwhfg; gbnaLj;jy; 
fhuzpfis mupa cjTk; Kd;dpaf;fpAld; Kjypy; ,ize;J gpd;du;g; gbnaLj;jy; nraiy 
epfo;j;JfpwJ.  ,jpy; Kd;dpaf;fpahdJ 
 
DNA-tpYs;s Gujj;jpw;fhd FwpaPL ,yf;Ffisf; fz;lwpa cjTfpwJ. 
 
Kd;dpaf;fpAld; ,ize;J RNA ghypkNui] topelj;jg; gbnaLj;jy; fhuzp Kf;fpag;; 

gq;fhw;WfpwJ.  ,jd; gpd;du; mRNA-tpw;fhd epA+f;spNahill;fs;   5’ → 3’ jpirapy; 
tupirg;gLj;jg;gl;L RNA –apd; tsu; ,io cUthf;fg;gLfpwJ.   
 
nka;Al;fU capupfs; %d;W tifahd RNA ghypkNu]; fhzg;gLfpwJ.  ,it KiwNA I, II  
kw;Wk; III vdg; ngauplg;gl;Ls;sd. 
 

nehjp cw;gj;jp 
RNA ghypkNu]; I upNghNrhkpd; ngupa tif RNAf;fs; (5S rRNA-itj; jtpu) 

RNA ghypkNu]; II mRNA – f;fspd; Kd;Ndhbfs; (,it hnRNAf;fs; 
vdg;gLfpd;wd) 

RNA ghypkNu]; III tRNA-f;fs;> upNghNrhkpd; 5S RNA, cl;fUtpd; rpwpa tif 
snRNA-f;fs; (,it snRNA-f;fs; (,it snRNAf;fs; 
vdg;gLfpd;wd. 
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Kd;Ndhb mRNA nrayhf;fj;jpy; gf;Ftg;gl;l mRNA/RNA cUkhw;wj;jpy; %yf;$W 
nray;Kiw 
 
 nka;Al;fU capupfspYs;s mRNA, tRNA, rRNA Mfpa %d;Wk; Kjy;epiyg;gb 
vdg;gLk; (primary transcript) Kd;Ndhb RNA-tpypUe;J cUthf;fg;gLfpd;wd.  ,e;j 
Kd;Ndhb RNA-it gbnaLf;f RNA ghypkNu]; II cjTfpwJ.  khw;Wapup cl;fUrhu; RNA 

(heterogenous nuclear RNA)my;yJ hnRNA vdg;gLk; Kd;Ndhb RNA irl;Nlhgpshrj;ij 
te;J miltjw;F Kd;G cl;fUtpy; gjg;gLj;jg;gLfpwJ. 
Edp %ly; (Capping) 
 
 Kjy;epiy RNA gbapd; (hnRNA) 5’ Kidapy; nkj;jpy; FSf;Nfhird; biugh];/Ngl; 
nfhz;L nra;ag;gLk; rpy khw;wq;fs; Edp %ly; vd;W miof;fg;gLfpwJ. 
 
cs; nkj;jpyhf;fk; 
 
Edp%liyj; jtpu;j;J mRNAtpy; fhzg;gLk; cs; epA+f;spNahill;fSld; nkj;jpy; njhFjp 
,izfpwJ.  kuGr;nra;jpg; ngau;T> kuGr;nra;jpg; ngau;T my;yhj gFjpfs;> ,z;l;uhd;fs; 
kw;Wk; vf;rhd;fs; Mfpatw;wpy; cs; nkj;jpyhf;f ,yf;Ffs; fhzg;gLfpd;wd. 
 
Edp %lypd; Njit 
 

1. RNA rpijitj; jLf;f cjTjy; 

2. mRNA-apy; Kd; mike;j Kjy; ,z;l;uhd; ePf;f 

3. mRNAit cl;fUtpypUe;J irl;Nlhgpshrj;jpw;F flj;Jtij xOq;FgLj;j 

4. upNghNrhKld; mRNA-it gpizf;f 
 
thy; cUthf;fk; (Tamling / polyadenylation) 
 
1. hnRNAgbapidj; jfty;ngau;T nra;tjw;F cjTjy; 
2. ghypngg;ill;fis Njhw;Wtpg;gjw;F cjTjy; 
3. irl;Nlhgpshrj;jpy; mRNA-tpd; epiyj;jd;ikia mjpfupj;jy; 
 
nka;Al;fU capupfspd; DNA-tpy; cs;s Gujk; xd;iwf; FwpapLk;  gFjpfs; njhlu;r;rpahf 
,Ug;gjpy;iy.  khwhff; jdpj; Jz;lq;fshf mike;J kugZf;fshff; fhzg;gLfpd;wd.  
,jid upr;ru;L J. uhngu;l;]; kw;Wk; /gpypg; ]hu;/g; vd;w ,U mwpQu;fs; 1977-y; fz;lwpe;J> 
,f;fz;Lgpbg;gpw;fhf 1993-y; Nehgy; gupR ngw;wdu;.  xU kugZtpd; ,j;Jz;lq;fs; 
,z;l;uhd;fs; (Introns) kw;Wk; vf;]hd;fs; (Exons) vd;W miof;fg;gLfpd;wd.  ,tw;Ws; 
vf;]hd;fs; mkpNdh mkpyq;fspy; njhlu;tupirf;fhd Fwpad;fisg; ngw;w Jz;lq;fshFk;.  
,tw;wpw;fpilNa mike;Js;s ,z;l;uhd;fs; mkpNdhmkpyq;fspd; njhlu;tupirf;fhd 
Fwpad;fs; vijAk; ngw;wpUg;gjpy;iy.  vdNt ,it cUf;nfhLf;Fk; Gujq;fs;> 
ghypngg;ilLfs;> nehjpfs; Nghd;w vtw;iwAk; cUthf;f cjTtjpy;iy.  ,e;j 
vf;]hd;fSk; ,z;l;uhd;fSk; jw;NghJ gpsTgl;l kugZf;fs; vd miof;fg;gLfpd;wd. 
 
jhtuq;fspy; RNA-tpypUe;J Gujj;ij mikf;f cjthj ,z;l;uhd;fs; mfw;wg;gl;L> 
vf;]hd;fs; gpd;dg;gLk; nraYf;F RNA ,iaj;jy; vd;W ngau;.  Gujq;fs; gytw;wpd; 
njhFg;ghyhd Nfhstbt ,iaj;jYWg;Gfs; (Spliceosomes) vd;w Jfs;fs; ,jw;F 
cjTfpd;wd.  Vwj;jho 40 Kjy; 60 ehNdh kPl;lu; tpl;lk; nfhz;l Jfs;fshf ,it 
cs;sd.  ,it> gy rpwpa cl;fU RNAfisAk; (sn RNAs), rpwpa cl;fU upNghepA+f;spa 
Gujj; Jfs;fisAk; (snRNPs) ngw;wit.  ,it ,z;l;uhd;fis ,dkwpaTk; ePf;fTk; 
cjTfpd;wd. 
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jhtuq;fspy; RNA ,iaj;jy; 
 

  upNrhi]k; (Ribozymes)  vd;w nehjpapd; cjtpNahL> ,iaj;jYWg;G> 
,z;l;uhd;fis mfw;WfpwJ.  mjd; gpd;du;g; gf;Ftg;gl;l mRNA ,iaj;j cWg;igtpl;L 
ntspte;J> cl;fU Jis topahf cl;fUit tpl;Lr; irl;Nlhgpsh]j;ij mile;J 
mq;Fs;s upNghNrhk;fSld;> kuGj;jfty; ngau;tpw;fhf ,ize;J nfhs;fpwJ.  Gujq;fs; 
RNA-f;fs; Mfpa midj;Jk; cl;fUJis topahfr; irl;Nlhgpshrj;jpw;Ff; flj;jg;gLtJ 
Mw;wy; rhu;e;j xU nrayhFk;. 
 
kuGj; jfty; ngau;T (Translation) 
 
 DNA-apy; cs;s kuGj; jfty;fisg; gpujp nra;J vLj;JtUk; mRNA upNghNrhkpy; 
gpize;J ghypngg;ilLfis cUthf;f cjTfpwJ.  mRNA-tpy; cs;s epA+f;spNahill; 
njhlu; tupir FwpaPLfs;> Gujj;jpy; cs;s mkpNdh mkpyj; njhlu; tupirf;fhd FwpaPLfshf> 
upNghNrhkpd; nrayhf;fj;jhy; khw;wg;gLk; epfo;tpw;F kuGj; jfty; ngau;T vd;W ngau;. 
 
Gujr; Nru;f;ifapy; ifahsg;gLk; nrhy;yhf;fq;fs; 
 
Fwpad; (Codon): DNA-apy; mLj;jLj;J mike;Js;s %d;W epA+f;spNahill;fs; mkpNdh 
mkpyk; xd;wpw;Fupa FwpaPlhff; fUjg;gLfpwJ.  ,jw;F Kf;FwpaPL (Triplet code) vd;W ngau;.  

gbnaLj;jYf;Fg;gpd; mRNA-apy; cs;s Fwpad;fs; 5’ → 3’ jpirapy; gbj;jwpag;gl;L mkpNdh 
mkpyj; njhlu; tupirahf khw;wg;gLfpwJ.  nkhj;jk; 64 Fwpad;fs; cs;sd.  ,tw;Ws; 61 
Fwpad;fs; mkpNdh mkpyq;fisf; Fwpf;Fk; Fwpad;fshFk;.  UAA, UAG kw;Wk; UGAMfpa 
Fwpad;fs; ve;j mkpNdh mkpyq;fisf; Fwpg;gjpy;iy.  vdNt ,it nghUs; czu;j;jhf; 
Fwpad;fs; vdg;gLfpd;wd. 
 
njhlf;ff; Fwpad; (Start codon) – AUG nkj;jpNahdpd; vd;w mkpNdh mkpyj;ijf; Fwpf;Fk; 
Fwpad; njhlf;ff; Fwpad; vdg;gLfpwJ. 
 
epWj;j my;yJ ,Wjp nra;Ak; Fwpad; (Stop or Termination codon):  Mf;up vdg;gLk; UAA, 
Mk;ngu; vdg;gLk; UAG, Xgy; vdg;gLk; UGA Mfpa Fwpad;fs; ve;jtpj 
mkpNdhmkpyj;ijAk; Fwpf;fhj> nghUs; czu;j;jhf; Fwpad;fshFk;.  ,it epWj;j my;yJ 
,Wjp nra;Ak; Fwpad;fs; vdg;gLfpd;wd. 
 
vjpu;Fwpad;fs; (Anticodons):  mkpNdh mkpyq;fisj; jhq;fp tUk; t RNA vdg;gLk; khw;W 
RNA-apy; cs;s mLj;jLj;jike;j %d;W epA+f;spNahill;;fs; vjpu;Fwpad; vdg;gLfpwJ.  
,JmRNA-tpy; cs;s xt;nthU FwpaDf;Fk; ,iz xj;jhf cs;sJ.  mRNA-apy; cs;s 

Fwpad;fs; tRNA-tpd; vjpu;f; Fwpad;fshy; tRNA –apd; 3’ → 5’ jpirapy; ,dkwpag;gLfpd;wd. 
 
kuGj; jfty; ngau;tpd; nrayhf;fk; 
 
,J fPo;f;fz;l Kjd;ikahd gbfspy; epfo;fpwJ. 
 
I. Jtf;fkiljy; (lnitiation) 
 
J}Jt RNA vdg;gLk; mRNA-apd; AUG vd;w Fwpad; kuGj; jfty; ngau;itj; njhlq;fp 
itf;Fk; Fwpad;fshFk;.  ngU %yf;$Wfs; mlq;fpa upNghNrhk; vd;w irl;Nlhgpsh] 
Ez;cs;SWg;gpy; kuGj;jfty; ngau;T epfo;fpwJ.  ngupa Jiz myF rpwpa Jiz myF 
vd ,U $Wfisg; ngw;w ,J rt;T #og;glhj Ez; cs;SWg;ghFk;.  jfty; ngau;T 
rkaj;jpy; kl;LNk ,e;j ,U Jiz myFfSk; ,ize;J>mRNA-it gpbj;Jitf;f 
cjTfpd;wd.  gpd;du; mRNA-tpy; cs;s Fwpad;fis gbj;jwptjd; %yk; Gujr;Nru;f;if 
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epfo;T njhlq;FfpwJ.  mkpNdh mkpyq;fis upNghNrhkpw;Ff; nfhz;L te;J mRNA-tpy; 
cs;s kuGj;jfty;fSf;F Vw;g tupirg;gLj;j cjTk; %yf;$W ,af;fpfshf khw;W RNA-
fs; vd;w tRNAfs; nray;gLfpd;wd.  upNghNrhk; RNA vdg;gLk; rRNA mikg;G kw;Wk; 
tpidA+f;fp nrayhf;fj;jpy; Kf;fpag; gq;fhw;WfpwJ. 
 
 upNghNrhk; xt;nthd;Wk;>mRNA-it gpizj;J itf;f cjTk; ,yf;F 
xd;iwAk;>tRNA-it gpizj;J itf;fj; Njitahd ,U ,yf;FfisAk; ngw;Ws;sJ.  
tRNA-it gpizj;J itf;f cjTk; ,U ,yf;Ffspy; xd;W P-,yf;F vd;Wk; 
miof;fg;gLfpd;wd. 
 
i. P-,yf;F-ngg;bily; tRNAit gpizf;Fk; ,yf;F ,JthFk;.  ,t;tpyf;fpy; cs;s 

tRNA, tsUk; ngg;ilL rq;fpypapd; mbEdpAld; ,ize;Js;sJ.   
ii. A-,yf;F – mkpNdh mi]y; tRNA gpizf;Fk; ,yf;F ,JthFk;.  ,t;tpyf;fpy; cs;s 

tRNA, cs; nfhz;L tug;gLk; mkpNdh mkpyq;fshd mkpNdhm]py; gpizg;gpd; %yk; 
jhq;fp tUfpwJ.  ,e;j ,yf;Ffspy; tRNAtpd; vjpu;f;Fwpad;fs; mRNAtpd; 
Fwpad;fSld; ,ize;J nfhs;fpwJ. 

 
2. ghypngg;ill; rq;fpyp ePl;rpailjy; (Elongation of polypeptide chain) 
 
upNghNrhkpd; P kw;Wk; A ,yf;Ffs; mUfUNf cs;sjhy; mq;F mikAk; tRNA-
fis>mRNAapd; mUfike;j ,iz xj;j Fwpad;fSld; fhu ,iz Nru VJthfpwJ.  
mRNA-tpd; epA+f;spNahill; njhlu;tupirf;F Vw;gf; Fwpad;fSk; vjpu;f;Fwpad;fSk; 
,izNru;e;J ghypngg;ill; rq;fpyp cUthfpwJ. 
kugZ FwpaPL ngau;g;gpfs; (Translators of the genetic code - tRNA):  tRNA fs;> kugZf; 
FwpaPL ngau;g;gpfshf ,Ue;J> kugZf; FwpaPlhd epA+f;spf; mkpyj; njhlu;tupiria 
mkpNdhmkpyj; njhlu; tupirahf khw;Wfpd;wd.  mjhtJ kugZtpypUe;J ghypngg;ill;fs; 
Njhd;w cjTfpd;wd. 
 

kuGj;jfty; ngau;T 
 
 tRNATld; mkpNdh mkpyk; xd;W m]py; njhFg;ghy; ,ize;J> J}z;lg;gl;l mkpNdh 
m]py; tRNA Kjypy; cUthfpwJ.  ,e;epfo;r;rpf;Fj; Njitahd Mw;wiy ATP je;J 
cjTfpwJ.  mRNA-tpd; njhlf;ff; Fwpadhd AUG kuGj; jfty; ngau;itj; njhlq;fp 
itf;fpwJ.  ,J nkj;jpNahdpd; mkpndh mkpyj;jpw;Fupa FwpadhFk;.  ,jw;F ,iz xj;j 
vjpu; Fwpaidg; ngw;w tRNA ,e;j mkpNdh mkpyj;ijj; jhq;fp te;J upNghnrhkpd; P-
,yf;fpy; mku;fpwJ. 
 
 mydpd; mkpNdh mkpyj;jpw;fhd vjpu;f;Fwpaidj; jhq;fpa ,uz;lhtJ tRNA 
%yf;$W> upNghNrhkpd; A-,yf;fpy; gpize;J mq;F mike;Js;s mRNA-apd; ,iz xj;j 
FwpaDld; ,iz NrUk;NghJ nkj;jpNdhdpd; kw;Wk; myidd; mUfUNf nfhz;L 
tug;gLfpd;wd.  gpd;du; mtw;wpw;fpilNa ngg;ilL ,izT Njhd;WfpwJ. 
 
 ,j;jUzj;jpy; P-,yf;fpy; cs;s tRNA –tpw;Fk; nkj;jpNahdpd; mkpNdh 
mkpyj;jpw;FkpilNa cs;s m]py; gpizg;G Jz;bf;fg;gl;L Kjy; tRNA upNghNrhkpd; p-
,yf;iftpl;L tpyFfpwJ.  gpd;du; mRNA ,ioapd; xUFwpad; J}uk; (%d;W fhu tupir 
J}uk;) upNghNrhk; efu;fpwJ.  ,jdhy; nkj;jpNahdpd; - myidd; jhq;fpa ,uz;lhtJ tRNA   
P-,yf;fpw;Ff; nfhz;L tug;gLfpwJ.  ,jw;fpilapy; %d;whtJ tRNA mjw;Fupa %d;whtJ 
mkpNdh mkpykhd rPiuDld; A-,yf;fpy; te;jilfpwJ.  gpd;du; mydpd; kw;Wk; 
rPiuDf;FkpilNa ngg;ilL ,izT Vw;gLfpwJ. 
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 ,jid mLj;J upNghNrhk;>mRNA apd; %d;W fhu tupir J}uk; efu;e;J>A-,yf;fpy; 
cs;s %d;W mkpNdh mkpyq;fisg; ngg;ill; ,iztpy; ngw;w ngg;ilby; tRNA, P-
,yf;fpw;Ff; nfhz;L tug;gLfpwJ.  ,jdhy; A ,yf;F fhyp nra;ag;gl;L mt;tplj;jpw;F 
mLj;j mkpNdhm]py; RNA nfhz;L tug;gLfpwJ.   
 
 ,t;thW tRNA A-,yf;fpypUe;J>P-,yf;fpw;F efu;tJ upNghNrhky; ,lg;ngau;T 
vdg;gLfpwJ.  ,e;j ,lg;ngau;tpw;Fj; Njitg;gLk; Mw;wiy GTP-nfhLj;J cjTfpwJ.  
 
 ghypngg;ill; cUthf;fj;jpw;fhf mkpNdh mkpyq;fSf;fpilNa ngg;ilL gpizg;ig 
Vw;gLj;Jk; upNghNrhkpy;  cs;s upNghi]k; - ngg;ilby; buhd;/ngNu]; vd;w nehjp 
cjTfpwJ.  upNghNrhk;>mRNA-tpd; 5’→ 3’ jpirapy; %d;W fhutupir J}uk; gbg;gbahf 
efUk;NghJ mkpNdh mkpyq;fs; xd;wd;gpd; xd;whf>mRNAapd; topfhl;lypd;gb> ngg;ill; 
,iztpd; %yk; gpizAw;W ghypngg;illhf ,lg;ngau;tilfpwJ.  kuG jfty; ngau;T xU 
Mw;wy;rhu; Njit nrayhf;fk;.  Jupjkhfg; Gujr;Nru;f;if epfOk;NghJ xU mRNA-apy; gy 
upNghNrhk;fs; ,izTw;W fzf;fw;w ghypngg;ilLfs; cUthfpd;wd.  ,t;thW gy 
upNghNrhk;fs; xU mRNA-Ald; ,izT ngw;w epiyf;Fg; ghypNrhk;fs; my;yJ 
ghypupNghNrhk;fs; vd;W ngau;. 
 
3. ghypngg;ill; cw;gj;jp Kbtiljy; (Termination of polypeptide synthesis) 
 
KbTWj;jk; Fwpad;fshd UAA, UAG my;yJ UGA ,tw;wpy; VNjDk; xd;W upNghNrhkpd; A-
,yf;fpw;F te;jilAk;NghJ> irl;Nlhgpsh] Gujq;fspy; xd;whd tpLtpf;Fk; fhuzp (release 
factors)mjid ,dkwpa cjTfpwJ.  ,e;j KbTWj;Jk; Fwpad; upNghNrhik mile;jJk; 
Gujr;Nru;f;if KbTf;F tUfpwJ.  MfNt upNghNrhk;fs; nry;ypd; Guj cw;gj;jp njhopw;rhiy 
vdg;gLfpwJ.  mj;Jld; upNghNrhkpd; ,iz Jiz myFfSk; gpupe;J> gpizAw;wpUe;j 
mRNA tpLtpf;fg;gLtJld; cUthd ghypngg;ill; mRNA-it tpl;L tpyFfpwJ. 
 
jhtuq;fspy; khw;WKiw RNA ,iaj;jy;(Alternative Splicing in plants) 
 
 jhtuq;fspy; #oy; mOj;jq;fshy; Vw;gLk; tpisTfspypUe;J tpLgLjYf;Fr; rPuhf;fp 
kugZ ntspg;ghL cjTfpwJ. 
 
gbnaLf;fg;gl;l mRNA xd;wpd;> ,iaj;jy;> fsq;fis> ntt;NtW ,yf;Ffspy; njupT nra;J 
,iaj;jy; nra;ag;gl;l mRNA-fs; cz;lhfpd;wd.  ,e;epfo;tpw;F khw;WKiw RNA 

,iaj;jy; vd;W ngau;.  ,t;thW cUthd gy;NtWtif mRNAfspypUe;J NtWgl;l 
Guj%yf;$Wfs; Njhd;WjYf;F xj;j cUGujq;fs; vd;W ngau;.  khw;WKiw RNA 
,iaj;jypy; gyKiwfs; fhzg;gLfpd;wd.  xU kugZtpypUe;J cUthFk; ,g;gyjug;gl;l  
Gujq;fs; xj;j tifapdg; Gujq;fshff; fUjg;gLfpd;wd  mjpf vz;zpf;ifapy; ,z;l;uhd;fs; 
cs;s mRNA-tpy; ,iaj;jy; eilngWk;NghJ ,r;nray; epfo;fpwJ.   
 

jhtuq;fspy; khw;WKiwRNA,iaj;jy; 
 

khw;W Kiw ,iaj;jypd; Kf;fpaj;Jtk; 
 

1. khw;WKiw ,iaj;jypdhy; cUthFk; gytifg;gl;l mRNA fspdhy;> gy;NtW tifapy; 
mkpNdh mkpy tupirfisg; ngw;Wk; NkYk; nray;ghl;by; NtWgl;l Gujq;fs; 
cUthfpd;wd. 

2. xU kugZtpypUe;J xj;j cU ngw;w gy;NtW Gujq;fs; Njhd;Wfpd;wd. 

3. xU kugZtpypUe;J gy mRNA gbfs; Njhd;Wfpd;wd.  kugZ xd;wpd; 
tpisnghUl;fspd; vz;zpf;if mjpfkhfpwJ. 
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4. #oy; epu;ge;jq;fisr; rkhspj;J mjw;Nfw;w jf mikTfisg; ngw ,J cjTfpwJ.  
mjhtJ #oYf;Nfw;w gz;igj; Nju;T nra;a ,J cjTfpwJ. 

 
RNA – jpUj;jg;gLjy; (RNA Editing) – jhtuq;fspy; gbnaLj;jy; epfo;tpw;Fg; gpd; epfOk; 
RNA nrayhf;fk; (Post Transcriptional RNA Processing in Plants) 
 
Fwpg;gpl;l Gujj;ij cUthf;Ftjw;fhfg; gbnaLf;fg;gl;l mRNA-tpy; epA+f;spNahill; 
xd;iwr; nrUFjy;> ePf;Fjy; my;yJ gjpyPL nra;jy; epfo;Tfspd; %yk;> cUthf;fg;gLk; 
ghypngg;ilbd; mkpNdhmkpy njhlu;tupirapy; khw;wq;fis cz;lhf;FtNj ,e;epfo;thFk;.  
Kbthf cUthFk; RNA-apy; mkpNdh mkpyq;fisf; FwpaPL nra;Ak; njhlu;tupir 
khw;wg;gLtjhy; Njitahd Gujj;ijg; ngwKbfpwJ.  gRq;fzpfj;jpd; kugZj;njhifaj;jpy; 
FwpaPL nra;ag;gl;L kuGr;nra;jp>mRNA  gbnaLj;jYf;Fg;gpd; khw;wpaikf;fg;gLjy; xU 

Fwpg;gpl;l ,yf;fpy; kl;LNk epfo;tJ Fwpg;gplj;jf;fJ.  ,e;j ,yf;F C → U ,yf;fhFk;.  
mjhtJ irl;Nlhrpd; fhuj;jpw;Fg; gjpyhf Auhrpy; fhuk; miktjhFk;. 
 

RNA – jpUj;jg;gLjy; - jhtuq;fspy; gbnaLj;jy; epfo;tpw;Fg; gpd; epfOk; RNA tupir 
 
 
 

,Nj Nghd;w jpUj;jk; ikl;Nlhfhz;l;upaj;jpy;  epfo;tJk; fz;lwpag;gl;Ls;sJ.  ,it 
,uz;bYk; epfOk; jpUj;jk; gpupkpbd; ,lkhw;wk; vd miof;fg;gLfpwJ.  mjhtJ xU 
igupkpbDf;Fg; gjpyhf kw;nwhd;W khw;wPL nra;ag;gLjyhFk;.  ,UtifahdRNA  
jpUj;jpaikjy; mwpag;gl;Ls;sJ.  (1) gjpyPL jpUj;jk;:ikl;Nlhfhz;l;upaq;fs;> 
gRq;fdpfq;fspy; fhzg;gLk; gpupkpbd; ,lkhw;wk; ,jw;F vLj;Jf;fhl;lhFk;.  (2) nrUfy; 
my;yJ ePf;fy; jpUj;jk;: ,q;Fg; Gjpajhf xU epA+f;spNahill; ,ilNa nrUfg;gLfpwJ 
my;yJ Kd;gpUe;j xU epA+f;spNahill; ePf;fg;gLfpwJ. 
 

RNAjpUj;jg;gLjypd; tiffs; 
 

Mz;L Editing tif 
jhtur;nry;ypd; 
cs;SWg;G ,yf;F KbT 

1989 C→ U jhtu 
ikl;Nlhfhz;bupah 

mRNA mkpNdh mkpyq;fisg; 
ghJfhj;jy; 
Nfhlhd;fspy; Vw;gLk; 
gy NtWghLfs; 

1990 U→ C jhtu 
ikl;Nlhfhz;bupah 

mRNA Kjy; Nkw;Nfhs; editing 

(U→C) 

1991 C→ U jhtu gRq;fzpfk; mRNA gRq;fzpfj;jpd; Kjy; 
Nkw;Nfhs; 

 
RNAjpUj;jg;gLjypd; Kf;fpaj;Jtk; 
 
1. cau; jhtuq;fspd; gRq;fzpfj;jpy; Ngzg;gl Ntz;ba mkpNdh mkpyq;fis kPl;nlLf;f 
,r;nray; cjTfpwJ.  njhlf;ff; Fwpad; kw;Wk; KbT Fwpad; Mfpait ,jpy; 
cs;slq;Fk;.   
 
2. nry; Ez;cs;SWg;Grhu; kuGg;gz;G ntspg;ghl;ilj; jhtuq;fspy; xOq;FgLj;j cjTfpwJ.   
 
3. gupzhkj; Njhw;w tsu;r;rpapy; Ngzg;gl;l mkpNdh mkpy vr;rq;fSf;Fupa kuG Fwpad;fis 
kPl;nlLf;f ,J cjTfpwJ. 
 
jhTk; kugZf;fs; (Jumping genes) 
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jhTk; kugZf;fisg; gw;wp Nfs;tpg;gl;bUf;fpwPu;fsh?  
 
‘,lkhw;wkilAk; kugZrhu;$W’ vdTk; ,J miof;fg;gLfpwJ.  kugZ njhifaj;jpy;> 
Xuplj;jpypUe;J kw;nwhU ,lj;jpw;F ,lk;ngaUk; DNA njhlu; tupirfs; ,t;thW 
miof;fg;gLfpd;wd.  ,jid 1948-Mk; Mz;L ghu;guh nkf;spd;lhf; vd;w mnkupf;f 
kugpayhyu;> kf;fhr;Nrhsj; jhtuj;jpy; fz;lwpe;J ‘,lk;ngaUk; fl;Lg;gLj;jpf; $Wfs;’ vdg; 
ngaupl;lhu;.  20-Mk; E}w;whz;bd; kugZ cUmikg;gpw;fhd Ma;Tfspy; ngupanjhU 
khw;wj;jpid ,tupd; fz;Lgpbg;G Vw;gLj;jpajhy;> 1983-Mk; Mz;bw;fhd Nehgy; gupR 
,g;ngz;kzpf;F toq;fg;gl;lJ.  ghu;guh nkf;spd;lhf; Nrhs tpijAiwfspy; jdpj;j 
my;A+uhd; nry;fis Ma;T nra;jNghJ thf;A+yhu; Me;Njhradpd; cw;gj;jpahy; NtWgl;l 
tz;zq;nfhz;l ePyk;> gOg;G kw;Wk; rptg;G Gs;spfSld; epiyaw;w ghuk;gupakhjiyf; 
fz;lwpe;jhu;. 
Nrhsj;jhtuj;jpd; kugZnjhifaj;jpy; Ac/Ds vd;w jhTk; kugZf;fs; fhzg;gLfpd;wd.  
,tw;Ws; Ac nraY}f;fpahfTk;>Ds njhlu;gWf;Fk; fhuzpahfTk; cs;sd.  ,it ,uz;by; Ac 
jdpj;JtkhdJ.  clyr; nry;fspy; ,J DsTld; Nru;e;Js;s epiyapy;> Nrhs tpijapd; 
tz;zj;jpw;fhd Xq;F kugZ cs;s ,lj;jpw;F ,lkhw;wkile;J> mjidr; nray;glhj 
kugZthf khw;wp tz;zkw;w tpijfs; Njhd;wr; nra;fpwJ.  vdNt rPuhd tz;zk; nfhz;l 
tpijf;Fg; gjpyhfj; jpl;Lj;jpl;lhd tz;zk; nfhz;l tpijfs; Njhd;wf; fhuzkhfpwJ.  
,e;j Ac – Ds $Wfis ,lk;ngaUk; fl;Lg;gLj;jpf; $Wfs; vd nkf;spd;lhf; 
vLj;Jiuj;jhYk;> Nrhsk; gw;wpa kugZ Ma;thyuhd mnyf;]hz;lu; gpupq; vd;gtu; ,lkhw;wf; 
$Wfs; (Transposable elements) vdg; ngaupl;lhu;.  kugZj;njhifaq;fs; 
epiyj;jd;ikAlait my;y> khwhf nefpo;Tj;jd;ikAilait vd;gjw;fhd Mjhukhf 
tpsq;Fk; Nrhjid nkf;spd;lhf;fpd; NrhjidNa MFk;. 
 
,lkhw;wf; $Wfspd; Kf;fpaj;Jtk;: 
 

1. Gyg;glf;$ba rLjp khw;wq;fis> kw;Wk; capupdj;jpd; rLjp khw;w tPjj;ijf; fz;lwpa 
,it cjTfpd;wd. 

2. gupzhkj;jpy; kugZrhu; gd;kq;fs; cz;lhf ,it toptFf;fpd;wd. 

3. kugZrhu; Ma;Tfspy; ,it rLjpkhw;wpfshfTk; efyhf;fj;jpd; milahsq;fshfTk;> xU 
khjpup capupdj;jpDs; md;dpa DNA-itg; GFj;j cjTk; jhq;fpf; flj;jpfshfTk; rpwe;j 
Kiwapy; ifahsg;gLfpd;wd.  

 
jhtu kugZ njhifak; (Plant genome) – Xu; capupdj;jpy; fhzg;gLk; nkhj;j kugZf;fs; 
kw;Wk; mtw;wpw;fpilNa mike;j gFjpfs; Mfpa midj;jpw;Fk; cupa xl;L nkhj;j DNA 
mt;Tapupapd; kugZj;njhifak; vdg;gLfpwJ.  capupdk; xd;wpd; capupay;rhu; 
nray;fSf;fhd nra;jpfisf; Fwpg;gjhf ,J cs;sJ.  jhtu nka;Al;fU capupfs; %d;W 
jdpg;gl;l kugZ njhifaq;fisg; ngw;Ws;sd.  (1) cl;fU kugZ njhifak; (2) 
ikl;Nlhfhz;l;upa kugZj;njhifak; (3) gRq;fzpf kugZ njhifak; jhtuq;fspy; kl;Lk; 
fhzg;gLfpwJ. 
 

muhgplhg;rp]; jhypahdh 
 

muhgplhg;rp]; jhypahdh–Rtnuhl;bf; nfhb tif(Thale cress) – vyp fhJ jhtuk; 
 

1. kugZtpay; kw;Wk; %yf;$wpd; gbk tsu;r;rpia mwpe;J nfhs;s cjTk; xU 
khjpupj;jhtuk; ,JthFk;. 

2. kugZ njhifak; KOtJkhfj; njhlu;tupirg;gLj;jg;gl;l Kjy; G+f;Fk; jhtukhfpa ,J 
fLF FLk;gj;ijr; Nru;e;jJ. 

3. upNghNrhk; DNA tpy; fhzg;gLk; cl;fUkzp mikg;ghd;fspd; ,U gFjpAk; upNghNrhky; 
RNA-itf; Fwpf;fpwJ.  ,J 2 kw;Wk; 4-tJ FNuhNkhNrhk;fspd; tpspk;gpy; fhzg;gLfpwJ. 
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4. Fiwe;j msT kugZj;njhifak; ngw;w mjhtJ 10 FNuhNkhNrhk;fis ,Ukbahfg; 
ngw;w (2n = 10) jhtuk; ,JthFk;.  Xuhz;by; gy re;jjpfis cz;lhf;Fk; jhtukhfpa 
,J kugZrhu; gFg;gha;tpw;Fg; gad;glf;$bajhf cs;sJ.  ,jd; kugZ njhifaj;jpy; 
njhlu; DNA (Repetitive DNA)- apd; msT FiwthfNt cs;sJ.  60 tpOf;fhl;bw;Fk; 
Nkyhd DNA, jhtuj;jpd; Gujq;fSf;Fwpa FwpaPL ngw;wjhf ,Ug;gJ Fwpg;gplj;jf;fJ. 
 

5. Ma;tfq;fspy; vspjpy; tsuf;$ba ,j;jhtuk; kpfr; rpwpajhfTk;> jw; fUTWk; 
jhtukhfTk;> Xuhz;L thOk; ePs; ehs; jhtukhfTk;> mjpf tpijfis cUthf;Fk; 
FWfpa tho;f;ifr;#oy; ngw;w jhtukhfTk; cs;sJ (MW thuq;fs; kl;Lk;).  J}z;lg;gl;l 
rLjpkhw;wq;fis ,j;jhtuj;jpy; vspjpy; Nkw;nfhs;syhk;.  kugZj;njhifa tsk; ,jpy; 
mjpfkpUg;gjhy; kuGj;Njhw;w khw;wq;fis vspjpy; Nkw;nfhs;syhk;. 

6. Ez;Gtp <u;g;G cs;s ,lq;fspy; mjhtJ tpz;ntspapy; ,j;jhtuk; ntw;wpfukhfj; jdJ 
tho;f;ifr;#oiy Kbf;fpwJ vd;gij 1982-Mk; Mz;by; nra;ag;gl;l NrhjidfNs 
ep&gpj;Js;sd.  kdpjDld; $l;lhspahf ,j;jhtuj;ij mDg;gp tpz;ntsp Ma;T nra;a 
KbAk; vd;gij ,J fhl;LfpwJ. 
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myF– 4  
 

capupnjhopy;El;gtpay; newpKiwfSk; nray;KiwfSk; 
 
 
 capupnjhopy;El;gtpay; vd;gJ gad;ghl;L capupay; nray;Kiw mwptpayhFk;. Kdpj 
,dj;jpw;Fk; kw;w capupdq;fSf;Fk; gad;glf;$ba mwptpay; tsu;r;rp> capupay; 
nray;Kiwfspd; gad;ghL> mikg;G kw;Wk; njhFjp vdf; $wyhk;. 1919 Mk; Mz;L 
`q;Nfupa nghwpahsuhd fhu;y; Vu;fp vd;gtuhy; capupnjhopy; El;gtpay; vd;w nrhy; 
cUthf;fg;gl;lJ. capupnjhopy; El;gtpay; vd;w nrhy; cUthf;fg;gl;lJ. 
capupnjhopy;El;gtpay; vd;gJ capupdq;fs;> jpRf;fs;> nry;fs;> Ez;ZWg;Gfs; my;yJ 
jdpikgLj;jg;gl;l %yf;$Wfshd nehjpfis gad;gLj;jp capupay; my;yJ gpw 
%yf;$Wfis mjpf kjpg;Gila nghUl;fshf khw;Wk; nray;ghLfis cs;slf;fpajhFk;. 
 
capu;njhopy;El;gtpaypd; tsu;r;rp 
 
 fle;j E}w;whz;Lfspy; capupnjhopy; El;gtpay; kpf mgupkpjkhd tsu;r;rpiag; 
ngw;Ws;sJ. ,t;tsu;r;rpahdJ tof;fkhd my;yJ ghuk;gupa capupnjhopy;El;gtpay; kw;Wk; 
etPd capupnjhopy;El;gtpay; vDk; ,U jiyg;Gfspd; fPo; ed;F Gupe;Jf;nfhs;s ,aYk;. 
 
1. tof;fkhd my;yJ ghuk;gupa capupnjhopy;El;gtpay; 
 
 ek; %jhijau;fshy; cUthf;fg;gl;l rikayiw njhopy;El;gk; jhd; ,J. 
,j;njhopy;El;gj;jpy; ghf;Bupaq;fisAk;> Ez;ZapupfisAk; gad;gLj;jp japu;> nea;> 
ghyhilf;fl;b Nghd;w ghy;rhu; nghUl;fSk;> ,l;yp> Njhir> ehz;> nuhl;b> gpl;rh Nghd;w 
czTg; nghUl;fSk; jahupf;fg;gLfpd;wd. ghuk;gupa capupnjhopy;El;gk; xapd;> gPu; Nghd;w 
kJghdj; jahupg;gpYk; gad;gLj;jg;gLfpwJ. 
 
 18Mk; E}w;whz;Lfspy; mwptpay; kw;Wk; njhopy;El;g Kd;Ndw;wj;jpd; fhuzkhf 
rikayiwj; njhopy;El;gk; mwptpay; G+u;t kjpg;igg; ngw;wJ.  
 
2. etPd capupnjhopy;El;gtpay; 
 
 etPd capupnjhopy;El;gk; ,U Kf;fpa mk;rq;fisf; nfhz;Ls;sJ. ,it ghuk;gupaj; 
njhopy;El;gj;jpypUe;J NtWgl;lit. 

(i) kW$l;bizT DNA njhopy;El;gj;jpd; %yk; Fwpg;gpl;l Njitf;fhf Gjpaj; jahupg;Gfs; 
ngWtjw;F kugZ khw;wk; nra;ag;gLjy;. 

(ii) Gjpjhf cUthf;fg;gl;l njhopy;El;gj;jpd; cupik kw;Wk; mjd; r%fj; jhf;fk;. 
,d;iwaf; fhyfl;lj;jpy; capu;njhopy;El;gtpay; %yk; cynfq;Fk; xU gpy;ypad; 
lhyu; tu;j;jfk; eilngWfpwJ. kUe;J epWtdq;fs;> kJghdj; njhopyfq;fs;> Ntshz; 
njhopw;rhiyfs; kw;Wk; gpw capupnjhopy;El;gk; mbg;gilapyhd njhopy;fs; mtw;wpd; 
jahupg;Gfspd; Kd;Ndw;wj;jpw;fhf capupnjhopy;El;gf; fUtpfs; gad;gLj;jg;gLfpd;wd. 

 
etPd capupnjhopy;El;gtpay; kW$l;bizT DNA njhopy;El;gk; %yk; Vw;gLk; kugZ 
khw;wk; kl;Lkpd;wp nry;ypizTj; njhopy;El;gj;jpd; midj;J topKiwfisAk; 
cs;slf;fpaJ. capupnjhopy;El;gtpaypd; Kf;fpa mk;rq;fshtd gpd;tUkhW: 

 
• nehjpj;jy; : mkpyq;fs;> nehjpfs;> My;f`hy;fs;> capup vjph;g;nghUl;fs;> Ez; 

Ntjpag;nghUl;fs;> itl;lkpd;fs; kw;Wk; er;Rg; nghUl;fspd; cw;gj;jp. 
• xw;iw nry; Gujk;> My;f`hy; kw;Wk; capup vjpu;g; nghUs; ngUkstpy; cw;gj;jp 

nra;tjw;fhd capupj;jpus; 
• nehjpfs; gjg;gLj;Jk; njhopw;rhiyfspy; capup czu;tpfshf nray;gLjy;. 
• i`l;u[d;> My;f`hy;> kPj;Njd; Nghd;w capup vupnghUs; cw;gj;jpapy; 
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• Ez;Zapup cl;Gfl;ly;fs; (Inoculants) capup cuq;fs; kw;Wk; epiyepWj;jpfshf 

• ,uz;lhk; epiy tsu;r;rpijg; nghUl;fs; kw;Wk; khNdhFNshdy; Mz;bghb 
(Monoclonal Antibody) cw;gj;jpf;F jhtu kw;Wk; tpyq;F nry; tsu;g;G. 

• Ez;Ntjpag;nghUl;fs;> nehjpfs;> jLg;G+rpfs;> tsu;r;rp `hu;Nkhd;fs;> capup 
vjpu;g;nghUl;fs; kw;Wk; ,z;lu;nguhd;fspd; cw;gj;jpapy; kW$l;bizT DNA 
njhopy;El;gk;. 

• nray;Kiw nghwpapay; (Process Engineering) ePu; kW Row;rp kw;Wk; fopTg; nghUl;fs; 
Rj;jpfupg;gpy; gad;gLj; capupnjhopy; El;gtpay; fUtpfspd; gad;ghL Jiwapy; 
gjg;gLj;Jk; nghwpapay;. 

 
,e;j myfpy; etPd njhopy;El;gtpaypd; gy;NtW mk;rq;fs;> mjd; cw;gj;jpg; nghUl;fs;> 
gad;ghL Nghd;wit tptupf;fg;gl;Ls;sd. 
 

capup njhopy;El;gtpaYld; ,ize;j Jiwfs; 
 

21Mk; E}w;whz;by; capup njhopy;El;gtpay; gyj; Jiwfspy; gad;gLj;jg;gLk; kpf 
Kf;fpa gpupthFk;. ek;Kila tho;tpy; gad;gLj;jf;$ba xU ek;gfkhd JiwahFk;. capup 
njhopy;El;gtpay; NtWgl;l Jiwfshfpa Ntshz;ik> kUj;Jtk;> Rw;Wr; #oy; kw;Wk; 
tzpfk; uPjpahd njhopw;rhiyfspy; tpupthd gad;ghLfisf; nfhz;Ls;sJ. 

 
tuyhw;Wg; ghu;itapy; 

 gyjug;gl;l gad;ghLfs; nfhz;l ,ilj;njhlu;Gila mwptpay; Gykhfj; jpfOk; 
capupnjhopy;El;gtpay; tsu;r;rpapd; Kf;fpa tuyhw;W epfo;Tfs; fPNo gl;bayplg;gl;Ls;sd. 
 
nghJthd rfhg;jj;jpw;F Kd;G 
 6000 fp.K (ngh.M.K) – 3000 fpK (ngh.M.K) - <];l;ilg; gad;gLj;jp nuhl;bj; 
jahupj;jy;> gor;rhW kw;Wk; jhtuf; fopTfspy; nehjpj;jy; %yk; kJghdq;fs; jahupj;jy; 
 
20Mk; E}w;whz;bw;F Kd;G 
 1770 – Mz;Nlha;d; yhNthrpau; Ntjpa mbg;gilapyhd My;f`hy; nehjpj;jiy 
je;jhu;. 
 1798 – vltu;l; n[d;du; ngupak;ik Neha;f;fhd Kjy; itu]; jLg;G+rpia 
Foe;ijf;F cl;nrYj;jpdhu;. 
 1838 – n[uhu;l]; N[hd;]; Ky;lu; kw;Wk; [hd; N[f;fg; ngu;rpypa]; MfpNahuhy; 
Gujk; fz;Lgpbg;G> ngauply; kw;Wk; gjpT nra;ag;gly;. 
 1871 – vu;d];l; N`hg;> nra;yu; Mfpa ,UtUk; nehjp ,d;tu;Nli] fz;Lgpbj;jdu;. 
mJ jw;NghJk; nraw;if ,dpg;G+l;bahf gad;gLj;jg;gLfpwJ. 
 1876 – Y}ap]; gh];lu; nehjpj;jypy; Ez;Zapupfspd; gq;fpidf; fz;lwpe;jhu;. 
 
20Mk; E}w;whz;by; 
 1917 – capupnjhopy;El;gtpay; vd;w nrhy; fhu;y; vu;fp vd;gtuhy; cUthf;fg;gl;lJ. 
 1928 – mnyf;rhz;lu; gpsk;kpq; vd;gtuhy; ngdprpypd; fz;Lgpbf;fg;gl;lJ. 
 1941 – [hu;[; gPby; kw;Wk; vl;tu;L lhl;lk; MfpNahuhy; epANuh];Nghuh fpuhrhtpy; 
Nkw;nfhs;sg;gl;l gupNrhjidapd; tpisthf xU kugZ – xU nehjp fUJNfhis (One 
gene one enzyme hypothesis) Kd;nkhope;jdu;. 
 1944 – mNtup> Nkf;ypahl;> nkf;fhu;l;b MfpNahu; DNAit xU kuGg; nghUs; vd 
fz;lwpe;jdu;. 
 1953 – N[k;]; thl;rd;> gpuhd;rp]; fpupf; MfpNahuhy; DNA tpd; ,ul;il ,io 
mikg;G fz;Lgpbf;fg;gl;lJ. 
 1972 – Mu;gu;> ];kpj;> ehu;ju;d;]; MfpNahuhy; jilfl;L (Restriction) nehjpfs; 
fz;Lgpbf;fg;gl;ld. 
 1973 –DNAitj; Jz;bj;jy; - gpsh];kpl; DNA cld; ,izj;jy;>DNA 
kW$l;lizT njhopy;El;gk; - kuGg; nghwpapay; - ];lhd;yp Nfh`d;> md;dp rhq;f;> ,uhgu;l; 
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`Pypq; kw;Wk; N`gu;l; Nghau; MfpNahuhy; kugZ khw;wk; nra;ag;gLjy;. 
 1975 – Nfh ;̀yu;> kpy;];Bd; MfpNahuhy; khNdhFNshdy; Mz;bghb (Monoclonal 
antibody) cw;gj;jp nra;ag;gl;lJ. 
 1976 – rhq;fu;> fpy;gu;l; MfpNahu; DNA njhlu;tupirahf;fj; njhopy; El;gj;ij 
cUthf;fpdhu;fs;. 
 1978 –<.Nfhiyapy; kdpj ,d;Rypd; cw;gj;jp 
 1979 –H.G.Nfhuhdh vd;gtuhy; capUs;s nry;Yf;Fs; nray;glf;$ba nraw;if 
kugZ cUthf;fk;. 
 1982 – If;fpa mnkupf;f ehL kdpj gad;ghl;bw;fhd kW$l;bizT DNA 
njhopy;El;gtpaypd; Kjy; kUe;jpay;  cw;gj;jpg; nghUshd `pA+Kypid (Humulin) 
mq;fPfupj;jJ. 
 1983 –jhtuq;fspd; kugZ khw;wj;jpw;F Ti - gpsh];kpl; gad;ghL. 
 1986 – Nfup Ky;yp]; vd;gtuhy; ghypkNu]; rq;fpypj; njhlu; tpid (PCR) 
cUthf;fg;gl;lJ. 
 1987 –igNahyp];bf; khw;w Kiwapy; kugZ khw;wk;. 
 1992 - <];l;bd; Kjy; FNuhNkhNrhk; njhlu;tupirg;gLj;jg;gl;lJ. 
 1994 – Kjy; kugZ khw;wg;gl;l czT: gpNstu;Nrtu; jf;fhspia mnkhpf;fh 
mq;fPfupj;jJ. 
 1997 – mad; tpy;ku;l; cl;fU efyhf;fj;jpd; %yk; Kjy; kugZ khw;w tpyq;fhd 
ghY}l;b tif ML Nlhypia cUthf;fpdhu;. 
 2000 – Kjy; jhtu kugZ njhifak; muhgplhg;rp]; jhypahdhtpy; njhlu; 
tupirgLj;jg;gl;lJ. 
 
21 Mk; E}w;whz;by; 
 2001 – kdpj kugZj; njhifa nray; jpl;lk; kdpj kugZj; njhifa njhlu; 
tupirapd; Kjy; tiuitf; nfhLj;jJ. 
 2002 – xiuth rl;ilthtpy; Kjy; gapu; jhtu kugZ njhifak; njhlu; 
tupirgLj;jg;gl;lJ. 
 2003 –kdpj kugZ njhifa nray; jpl;lk; epiwtw;wJ. ,J kdpjdpd; midj;J 46 
FNuhNkhNrhk;fspy; cs;s kdpj kugZtpd; njhlu;tupir kw;Wk; ,Ug;gplj;jpd; jfty;fis 
toq;fpaJ. 
 2010 – ru; ,uhgu;l; G.vl;tu;l; Ma;Tf;$l Nrhjid tsu;g;G Kiwapy; tpyq;F 
fUTWjiy elj;jpf; fhl;bdhu;. 
 2016 – gf;fthj Nehahspfspy; kPz;Lk; elf;f nra;a jz;L nry;fs; (stem cell) 
cl;nrYj;jg;gl;lJ – jz;L nry; rpfpl;ir. 
 2017 - ,uj;j jz;L nry;fs; Ma;tfj;jpy; tsu;g;G. 
 2018 – N[k;];myprd;> lhRF N`hd;N[h Mfpa ,UtUk; Neha; jLg;G nry;fspy; 
Gujk; ,Ug;gij fz;lwpe;jdu;. Gw;W Neha; rpfpr;irapy; ,jw;F Kf;fpa gq;F fhzg;gl;lJ. 
 
ghuk;gupa capupnjhopy;El;gtpay; 
(Traditional Biotechnology) 
 Vw;fdNt tptupj;jJ Nghy; ek;Kila %jhijau;fshy; cUthf;fg;gl;l ,e;j 
rikayiw njhopy;El;gk; jhd; nehjpf;f itf;Fk; ghf;Bupaq;fis gad;gLj;jpaJ. vdNt> 
,J capupdq;fspy; ,aw;ifahf mike;j jpwd;fis mbg;gilahf nfhz;l nray;ghLfis 
cs;slf;fpaJ. 
 
nehjpj;jy; (Fermentation) 
 nehjpj;jy; vDk; nrhy; ,yj;jPd; nkhopapd; “/ngu;tpu; (fervere) ypUe;J ngwg;gl;lJ. 
,J fha;r;Rjy; (to boil) vd;W nghUs;gLk;. nehjpj;jy; vd;gJ tsu;rpij khw;wr; nraypy; 
fupk %yf;$Wfis (nghJthf FSf;Nfh];) VNjDk; vyf;l;uhd; flj;J rq;fpyp my;yJ 
Mf;]p[dw;w epiyapy; mkpyq;fs;> thAf;fs; my;yJ My;f`hyhf khw;WtJ MFk;. 
nehjpj;jy; kw;Wk; mtw;wpd; eilKiw gad;ghLfis gw;wpg; gbg;gJ irNkhyh[p MFk;. ,J 
1856Mk; Mz;L cUthf;fg;gl;lJ. me;j Mz;by; gpuhd;]; ehl;L Ntjpapayhu; Y}ap]; gh];lu; 
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<];l;bdhy; nehjpj;jy; cz;lhfpwJ vd;gij ep&gpj;jhu;. capu; tho Mf;rp[dw;w #oy; 
Njitg;gLk; NghJ rpy tif ghf;Bupaq;fSk; G+Q;irfSk; nehjpj;jiy Nkw;nfhs;fpd;wd. 
czT kw;Wk; kJghd njhopy;fspy; nehjpj;jy; nray;fs; kpfTk; gad;glf;$bajhf cs;sd. 
,q;F My;f`hy; ghdq;fis cUthf;f ru;f;fiu fiury; vj;jdhyhf khw;wg;gLfpd;wd. 
nuhl;bfis cg;gr;nra;a <];lhy; ntspaplg;gLk; CO2 cjTfpwJ; fha;fwpfs; kw;Wk; ghy;rhu; 
nghUl;fisg; ghJfhf;fTk; kz%l;lTk; gad;gLk; fupk mkpyq;fspd; cw;gj;jpapYk; 
gad;gLfpwJ. 
 
capup tpidfyd; -Bioreactor 
(nehjpfyd; - Fermentor) 
 
 capuptpidfyd; (nehjpfyd;) vd;gJ xU ghj;jpuk; my;yJ nfhs;fyd; MFk;. ,J 
tpidgL nghUl;fSld; Ez;Zapupfs; my;yJ mtw;wpd; nehjpfs; Njitahd nghUl;fis 
cw;gj;jp nra;tjw;F tpidGupAk; tifapy; cfe;j #o;epiyia toq;ff; $bajhf 
tbtikf;fg;gl;L ,Uf;Fk;. ,e;j capuptpid fydpy; fhw;Nwhl;lk;> fpsu;T+l;lk; (agitation)> 
ntg;gepiy>pH Nghd;wit fl;LgLj;jg;gl;bUf;Fk;. nehjpj;jy; Nkw;fhy; gjg;gLj;jk; kw;Wk; 
fPo;f;fhy; gjg;gLj;jk; vd ,U nray;Kiwfis cs;slf;fpaJ.  
 
i. Nkw;fhy; gjg;gLj;jk; (Upstream process) 
 nehjpj;jy; njhlq;Ftjw;F Kd;ghf cs;s midj;J nray;KiwfSk; mjhtJ 
nehjpfydpy; Ez;Zapu; ePf;fk;> jahu;gLj;Jjy;> tsu;g;G Clf Ez;Zapu; ePf;fk; kw;Wk; 
nghUj;jkhd cl;Gfl;lypd; (inoculum) tsu;r;rp Mfpait Nkw;fhy; gjg;gLj;jk; vdg;gLk;. 
 
ii. fPo;f;fhy; gjg;gLj;jk; (Downstream Process) 
 nehjpj;jYf;F gpwF cs;s midj;J nray;KiwfSk; fPo;f;fhy; gjg;gLj;jk; vdg;gLk;. 
,r;nray;Kiwapy; thiy tbj;jy; ikatpyf;fy;> tpirf;F cl;gLj;Jjy;> tbfl;Ljy; kw;Wk; 
fiug;ghd; %yk; gpupj;njLj;jy; Nghd;wit cs;slq;fpAs;sd. ngUk;ghYk; ,r;nray;Kiw 
tpUk;gg;gLk; tpis nghUspd; J}a;ikia cs;slf;fpaJ.  
 
nehjpj;jy; nray;Kiw 

• cw;gj;jpg; nghUl;fisr; rhu;e;J capup tpidfyd; Nju;e;njLf;fg;gLfpwJ. 
• Fwpg;gpl;l ntg;gepiy>pHy; nghUj;jkhd tsu;jsg; nghUs; (substrate) ePu;k 

Clfj;jpy; Nru;f;fg;gl;L gpd;du; ePu;f;fg;gLfpwJ. 
• ,jpy; capupdk; (Ez;Zapupfs;> tpyq;F / jhtu nry;> nry; Ez;ZWg;Gfs; my;yJ 

nehjpfs;) Nru;f;fg;gLfpwJ. 
• ,J Fwpg;gpl;l fhy mstpw;F Fwpg;gpl;l ntg;gepiyapy; itf;fg;gLfpwJ. 
• capupdk; fhw;Ws;s epiyapNyh my;yJ fhw;ww;w epiyapNyh NjitNfw;g 

itf;fg;glyhk;. 
• fPo;f;fhy; gjg;gLj;Jjy; Kiwiag; gad;gLj;jp tpisg;nghUl;fs; ngwg;gLfpd;wd. 

 
njhopw;rhiyapy; nehjpj;jypd; gad;ghLfs; 
 
 nehjpj;jy; gpd;tUk; njhopy;rhu; gad;ghLfisf; nfhz;Ls;sJ. mitahtd: 

1. Ez;Zapup capupj;jpus; cw;gj;jp: Ez;Zapup nry;fshd (capupj;jpus;) ghrpfs;> 
ghf;Bupaq;fs;><];l;> G+Q;irfs; Nghd;wit tsu;f;fg;gl;L cyu;j;jg;gl;L xw;iw nry; 
Gujk; (SCP) vd;wiof;fg;gLk; KO Guj %ykhfg; gad;gLfpd;wd. ,it kdpj 
czthfNth> tpyq;F jPtdkhfNth nray;gLfpd;wd. ,jw;F xw;iw / jdp nry; 
Gujk; vd;W ngau;. 

2. Ez;Zapup tsu;rpij khw;wg; nghUl;fs; Ez;Zapupfs; kdpj kw;Wk; tpyq;FfSf;F 
gaDs;sjhf ,Uf;Fk; Ntjpag; nghUl;fis cw;gj;jp nra;fpd;wd. ,e;j nghUl;fs; 
tsu;rpij khw;wg; nghUl;fs; vd;W miof;fg;gLfpd;wd. ,it ,uz;L gpupTfshfg; 
gpupf;fg;gLfpd;wd. 
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• Kjy;epiy tsu;rpij khw;wg;nghUl;fs;: Ez;Zapupfspd; capu; 
nray;Kiwfis guhkupg;gjw;fhf cw;gj;jp nra;af;$bait Kjy;epiy 
tsu;rpij khw;wg;nghUl;fs; vdg;gLk;. vLj;Jf;fhl;L: vj;jdhy;> rpl;upf; 
mkpyk;> yhf;bf; mkpyk;> mrpl;bf; mkpyk;. 

• ,uz;lhk; epiy tsu;rpij khw;wg;nghUl;fs;: ,uz;lhk; epiy tsu;rpij 
khw;wg;nghUs;fs; Ez;Zapupfspd; Kf;fpa tho;f;if nray;Kiwf;F 
Njtg;gLtjpy;iy. Mdhy; ,it kjpg;Gf;$l;Lk; jd;ikAilait. ,tw;wpy; 
capup vjpu;g;nghUl;fSk; (Antibiotics) cs;slq;Fk;. vLj;Jf;fhl;Lfs;: 
Mk;Nghnluprpd;-B ([;nug;Nlhikr]; NehNlh];)> ngdprpypd; 
(ngdprPypak;fpiuNrh[Pdk;)> ];l;nug;Nlhikrpd; (];l;nug;Nlhikr]; fpiur];)> 
nll;uhirf;spd; (];l;nug;Nlhikr]; MupNah/Ngrpad;];)> My;fyha;Lfs;> er;R 
epwkpfs;> itl;lkpd;fs; kw;Wk; gpw. 
 

3. Ez;Zapu; nehjpfs;: Ez;Zapupfis tsu;f;Fk; NghJ mit tsu;g;G Clfj;jpy; rpy 
nehjpfisr; Ruf;fpd;wd. ,e;j nehjpfs; Nrhg;G> czT gjg;gLj;jk;> kJghdk; 
(brewing)> kUe;jpapay; Mfpa njhopw;rhiyfspy; gad;gLj;jg;gLfpd;wd. 
vLj;Jf;fhl;Lfs;: GNuhl;BNa];> mikNy];> INrhnkNu];> iyg;Ng]; Nghd;wit. 

4. Capu;-rhu; khw;wk;> capu;-rhu; Ntjpa khw;wk; my;yJ jsg;nghUs; khw;wk;: nehjpf;f 
itf;Fk; Ez;Zapupfs; kjpg;G kpf;f jahupg;Gf;fis cw;gj;jp nra;Ak; jpwidf; 
nfhz;Ls;sd. vj;jdhiy mrpl;bf; mkpykhf (tpdpfu;)> INrh GNuhg;gdhiy 
mrpl;Nlhdhf> rhu;gpl;lhiy rhu;Ngh]; ru;f;fiuahf (itl;lkpd; C cw;gj;jpf;F 
gad;gLtJ) ];Buhiy ];Vuha;lhf khw;w nehjpj;jy; gad;gLfpwJ. 

 
jdpnry; Gujk; (Single Cell Protein - SCP) 
 
 jdp nry; Gujk; vd;gJ tpyq;F czthf my;yJ kdpj Jiz czthf 
(supplementary food) gad;gLj;jg;gLk; Ez;Zapupfspd; cyu;e;j nry;fshFk;. jdp nry; Guj 
cw;gj;jpapy; gad;gLj;jg;gLk; Ez;Zapupfs; fPNo nfhLf;fg;gl;Ls;sd. 
 

• ghf;Bupaq;fs; - nkj;ijNyhgpy;y]; nkj;ijNyhl;Nuhg];> nry;YNyhNkhdh]; 
my;fyp[Pd;];. 

• G+Q;irfs; - mfhupf]; Nfk;g];bup];> rhf;fNuhikrl;]; nru;tPrpNa (<];l;)> Nfz;blh 
Al;byp];. 

• ghrpfs; - ];igUypdh> FNshnuy;yh> fpshkpNlhNkhdh]; 
 

jdp nry; Gujq;fs; mtw;wpd; Gujr;rj;J> fhu;Nghi`l;Nul;fs;> nfhOg;Gfs;> itl;lkpd;fs;> 
jhJ cg;Gfs; Nghd;wtw;wpd; fhuzkhf Kf;fpakhd czthfg; gad;gLj;jg;gLfpd;wd. ,it 
cztpd; Kf;fpa Mjhu mikg;ghfpwJ. NkYk; ,J tpz;ntsp tPuu;fs; kw;Wk; mz;lhu;bf;fh 
gazk; Nkw;nfhs;Sk; tpQ;Qhdpfshy; gad;gLj;jg;gLfpwJ. 

 
cUisf;fpoq;F gjg;gLj;jg;gLk; njhopw;rhiyfspypUe;J fpilf;Fk; fopTePu; (jurk; 

nfhz;lJ)> itf;Nfhy;> nty;y rf;ifg;ghF> tpyq;F cuk; kw;Wk; fopTePu; Nghd;w 
nghUl;fspy; ];igUypdhit vspjpy;  tsu;j;J mjpfstpy; Gujq;fs; jhJ cg;Gfs;> 
nfhOg;Gfs;> fhu;Nghi`l;Nul; kw;Wk; itl;lkpd;fs; epiwe;j czit cz;lhf;fyhk;. NkYk;> 
,j;jifa gad;ghLfs; Rw;Wr;#oy; khRghl;ilf; Fiwf;fpwJ. 250 fp nkj;ijNyhgpy;y]; 
nkj;ijNyhl;Nuhg];> mjDila kpf mjpfsT capupj;jpus; gad;ghl;bd; %yk; 25 ld; Guj 
cw;gj;jpia cUthff;$Lk;. 
 
jdp nry; Gujj;jpd; gad;ghLfs; 
 

• ,J Gujj;jpw;F khw;whfg; gad;gLfpwJ. 
• ,J MNuhf;fpakhd Kb kw;Wk; NjhYf;fhd moFg; nghUl;fspy; gad;gLj;jg;gLfpwJ. 
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• ,J Gujj;jpd; kw;Wk; Cl;lr; rj;Jf;fspd; rpwe;j Mjhukhf Nfhop tsu;g;gpy; 
gad;gLfpwJ. ,J gwitfs;> kPd;fs;> fhy;eilfs; Nghd;wtw;wpd; cztpw;fhf 
gutyhf gad;gLj;jg;gLfpwJ. 

• ,J czTj; njhopw;rhiyfspy; kz%l;bahf itl;lkpd; nfhz;ljhf> mLkid 
nghUl;fspd; Cl;lr;rj;J kjpg;ig mjpfupf;Fk; fhuzpahf> #g;Gfs;> jahu;epiy 
czTfs; kw;Wk; czTf;Fwpg;Gfspy; gad;gLj;jg;gLfpwJ. 

• fhfpj jahupg;gpYk;> Njhy; gjg;gLj;JjypYk;> Eiu epiyepWj;jpahfTk; ,J 
gad;gLfpwJ. 

 
etPd capupnjhopy;El;gj;jpy; Vw;gl;Ls;s Kd;Ndw;wq;fs; 
 

etPd capupnjhopy; El;gtpay; midj;J kugZ-rhu; igahSjy; Kiwfs;> 
GNuhl;Nlhgpshr ,izT njhopy;El;gq;fs; kw;Wk; gioa capupnjhopy;El;gtpay; 
nray;Kiwfspy; Nkw;nfhs;sg;gl;l Nkk;ghLfs; Nghd;wtw;iw cs;slf;fpAs;sJ. etPd 
capupnjhopy;El;gtpaypd; xU rpy Kf;fpa Nkk;ghLfs; fPNo tptupf;fg;gl;Ls;sd. 
 
kugZ– rhu; nghwpapay; 
 

kugZ rhu; nghwpapay; my;yJ DNA kW$l;bizT njhopy; El;gk; my;yJ kugZ 
efyhf;fk; vd;gJ xU njhFg;ghd nrhy;yhFk;. ,jpy; ntt;NtW Nrhjid nray;Kiwfs; 
cs;slf;fg;gl;Ls;sd. ,it DNA khw;WUthf;fk; kw;Wk; DNA I xU capupapypUe;J ,Ue;J 
kw;nwhU capupf;F khw;Wjy; Mfpait eilngWfpd;wd. 

 
Kd;Ng myF II y; ghuk;gupa kW$l;biztpw;fhd tiuaiwia mwpe;jpUg;gPu;fs;. 

ghuk;gupa kW$l;bizT Fd;wy; gFg;gpd; NghJ xj;j ,iz FNuhNkhNrhk;fSf;fpilNa 
Vw;gLj; kugZ gupkhw;wk; my;yJ kW$l;bizitf; Fwpf;Fk;. etPd njhopy;El;gj;ijg; 
gad;gLj;jp nraw;ifahf kW$l;bizit nray;gLj;jg;gLtJ kW$l;bizT DNA 
njhopy;El;gk; (rDNA njhopy;El;gk;) vd;wiof;fg;gLfpwj. NkYk; ,J kugZ khw;w 
njhopy;El;gk; vd;Wk; miof;fg;gLk;. Fwpg;gpl;l kugZtpw;F FwpaPL nra;Ak; DNA I xU 
capupapypUe;J ,Ue;J kw;nwhU capupf;F khw;wk; nra;tij ,e;j njhopy;El;gKiw 
jd;dfj;Nj nfhz;Ls;sJ. ,jpy; Fwpg;gpl;l jhq;fpf;flj;jpfs; (Vectors) Kftu;fshf 
nray;gLj;jg;gLfpd;wd my;yJ kpd;Jisaply; fUtp> kugZ Jg;ghf;fp Nghd;w fUtpfs; 
gad;gLj;jg;gLfpd;wd my;yJ ,J ypg;NghNrhk; %yNkh> Ntjpag; nghUl;fs; %yNkh> Ez; 
cl;nrYj;Jjy; (Microinjection) %yNkh Nkw;nfhs;sg;gLfpwJ. 
 
kW$l;bizT DNA njhopy;El;gj;jpd; gbepiyfs; 

• epfyhf;fk; nra;ag;gl Ntz;ba> tpUk;gj;jFe;j> kugZit nfhz;Ls;s DNA 
Jz;ilj; jdpikgLj;Jjy;. ,jw;F nrUfp (Insert) vd;W ngau;. 

• Xk;Gapu; nry;Yf;Fs;NsNa Rakhf ngUf;fkilaf;$ba jhq;fpf;flj;jp vDk; xU 
flj;jp %yf;$Wld; DNA Jz;Lfis nrUFtjpdhy; kW$l;bizT DNA (rDNA) 
%yf;$W cUthf;fg;gLfpwJ. 

• rDNA %yf;$iw jhq;fpapUf;Fk; khw;wg;gl;l Xk;Gapup nry;fisj; Nju;e;njLj;jy; 
kw;Wk; mtw;iw ngUf;fkila nra;jy;; ,jd; %yk; rDNA ngUf;fkilfpwJ. 

• vdNt> ,e;j midj;J nraypdhy; nrUfp mjpfsT rDNA itNah my;yJ mjd; 
gz;Gfis ntspg;gLj;Jk; mjpfsT Gujq;fisNah cUthf;FfpwJ. 

• vq;nfy;yhk; jhq;fpf;flj;jpfs; <LgLj;jg;gltpy;iyNah mq;nfy;yhk; me;j 
tpUk;gj;jFe;j kugZ ghypkNu]; rq;fpyp tpid (PCR) njhopy;El;gj;jpd; %yk; 
ngUf;fkilar; nra;ag;gLfpwJ. ,e;j ngUf;fkile;j efy;fs; Xk;Gapup nry;ypd; 
GNuhl;Nlhgpsh]j;jpDs; Crp %yNkh my;yJ kugZ Jg;ghf;fp %yNkh 
nrYj;jg;gLfpd;wd. 
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PCR: ghypkNu]; rq;fpyp tpid DNA tpd; Fwpg;gpl;l gFjpia efyhf;fk; 
(kpy;ypad;) nra;ag; gad;gLj;jg;gLk; nghJthd Ma;tf njhopy;El;gkhFk;. 

 
kugZg; nghwpapaYf;fhd fUtpfs; 
(Tools for Genetic Engineering) 
  
 NkNy tptupf;fg;gl;ljpypUe;J ,e;j njhopy;El;gj;jpy; rpy mbg;gilf; fUtpfs; 
kW$l;bizT DNA %yf;$iw cw;gj;jp nra;tjw;F Njitg;gLfpwJ vd;gJ ekf;F njupa 
tUfpwJ. mbg;gilf; fUtpfshtd nehjpfs;> jhq;fpf;flj;jpfs; kw;Wk; Xk;Gapupfs;. kugZg; 
nghwpapaypy; Njitg;gLk; kpf Kf;fpa nehjpfs; jilfl;L nehjpfs; (Restriction 
enzymes)>DNA iyNf]; kw;Wk; My;fiyQd; gh];/gNl]; MFk;. 
 
jilfl;L nehjpfs; (Restriction enzymes) 
 
 1963 Mk; Mz;L ghf;BupNah /gh[pd; tsu;r;rpia fl;Lg;gLj;jf; fhuzkhd ,uz;L 
nehjpfs; <];bupr;rpah Nfiyapy; ,Ue;J jdpikg;gLj;jg;gl;ld. xU nehjp DNA cld; 
nkj;ijy; njhFjpia Nru;f;fpwJ. kw;nwhU nehjp DNAI Jz;bf;fpwJ. DNAI Jz;bf;Fk; 
nehjp nu];l;upf;~d; vz;Nlh epAf;spNa]; MFk;. ,it DNA %yf;$Wf;Fs; Fwpg;gpl;l 
milahsk; fhzf;$ba gFjpf;F mUfpy; my;yJ ,lj;jpy; DNA I Jz;bf;fpd;wd. ,jw;F 
jilfl;Lf; fsk; (Restriction sites) vdg;gLk;. ,it nray;gLk; tpjj;jpd; mbg;gilapy; 
jilfl;L nehjpfs; vf;NrhepAf;spNa]; (Exonuclease) kw;Wk; vz;NlhepAf;spNa]; 
(Endonuclease) vd tifg;gLj;jg;gLfpd;wd. 
 

a. vf;NrhepAf;spNa]; nehjp DNA %yf;$wpd; xU Kidapy; ,Ue;J epAf;NahilLfis 
ePf;FfpwJ. v-fh: 31> vf;Nrh epAf;spNa]; III. 

b. vz;NlhepAf;spNa]; nehjp DNA %yf;$wpd; cl;Gwk; cs;s /gh];/Ngh il v];lu; 
gpizg;ig ePf;FfpwJ. v-fh: Hind II, EcoRI, Pvul, Bam H I, Taq I 

 
nu];l;hpf;~d; 
(jilf;fl;L) 

nehjp 

Ez;Zaph; Mhuk; mq;fPfhpf;ff;$ba 
njhlh;thpir 

Jz;Lfs; 

Alu I Mu;j;Nuhghf;lh; Y}l;ba]; 5’AG/CT3’ 
3’TC/GA5’ 

A-GC-TkOq;fpa 
T-CG-AKidfs; 

BamHI Ngrpy;y]; 
mikNyhypf;ANgrpad;]; 

5’G/GATCC3’ 
3’CCTAG/G5’ 

GG-A-T-Cxl;Lk; 
|  | 
C-C-T-A-GGKidfs; 

EcoRI v];nrhpr;rpah Nfhiy 5’G/AATTC3’ 
3’CCTAG/G5’ 

GA-A-T-T-Cxl;Lk; 
|  | 
C-T-T-A-AGKidfs; 

HaeIII `PNkhgpy;y]; 
V[pahg;l]; 

5’GG/CC|3’ 
3’CC/GG5’ 

G-GC-CkOq;fpa 
C-CG-GKidfs; 

HindIII `PNkhgpy;y]; 
,d;G@nad;rh 

5’A/AGCTT3’ 
3’TTCGA/A5’ 

AA-G-C-Txl;Lk; 
|| 
T-T-C-G-AA 

 
nu];l;upf;~d; vz;NlhepAf;spNa];: %yf;$W fj;jpupNfhy;fs; 
 
 nu];l;upf;~d; vz;NlhepAf;spNa]; nehjpfs; %yf;$W fj;jpupNfhy; vdg;gLk;. ,it 
kW$l;bizT DNA njhopy;El;gj;jpd; mbj;jskhf nray;gLfpd;wd. ,e;j nehjpfs; gy 
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ghf;Bupaq;fspy; cs;sd. mq;F ,it ghJfhg;G mikg;gpd; gFjpahf nray;gLfpd;wd. 
,tw;wpw;F jilfl;L khw;WUthf;f njhFjp (Restriction modification system) vd;W ngau;. 
 
 nu];l;upf;~d; vz;NlhepAf;spNa]; %d;W Kf;fpa tFg;Gfis nfhz;Ls;sJ. tifI> 
tif II> tif III. ,it nray;gLk; tpjj;jpy; xd;wpypUe;J kw;nwhd;W NtWgLfpd;wd. 
 
 tif II nehjp kl;Lk; kW$l;bizT DNA njhopy;El;gj;jpy; mjpfk; 
gad;gLj;jg;gLfpwJ. nghJthf> ,J 4 – 8 bp (base pairs) nfhz;Ls;s xU Fwpg;gpl;l 
njhlu;thpirf;Fs;Ns DNAI milahsk; fz;lwpe;J Jz;bf;fpwJ. rpy nehjpfSf;fhd 
vLj;Jf;fhl;Lfs; ml;ltizahf 4.1y; nfhLf;fg;gl;Ls;sd. 
 
 nu];l;upf;~d; nehjp Hind II vg;NghJk; Fwpg;gpl;l tupirapy; 6 fhu,izfis 
milahsk; fz;lwpe;J mt;tplj;jpy; DNA %yf;$Wfis Jz;bf;fpwJ. mt;tupirfs; 
milahsj; njhlu;tupirAld; $ba 900 f;Fk; Nkw;gl;l jilfl;L nehjpfs; 230 tif 
ghf;Bupaq;fspy; ,Ue;J gpupj;J vLf;fg;gLfpd;wd. 
 
 nu];l;upf;~d; vz;NlhepAf;spNa];fs; jFe;j topKiwfs; %yk; ngauplg;gLfpd;wd. 
nehjpapd; Kjy; vOj;J Ngupdg; ngaiuAk;> mLj;j ,uz;L vOj;Jf;fs; rpw;wpdj;ijAk;> 
mLj;J tUtJ capupdj;jpd; ,df;$wpidAk;> ,Wjpahf Nuhkhdpa vz; me;jf; fz;Lgpbg;gpd; 
njhlu;tupiriaAk; Fwpg;gpLfpwJ. 
 
 vLj;Jf;fhl;lhf: EcoRI vd;gjpy; E– v];r;ruprpah>co - Nfhiy>R – RY 13 
,df;$wpidAk;>I – fz;Lgpbf;fg;gl;l Kjy; vz;NlhepAf;spNai]Ak; Fwpf;fpwJ. 
 
 ,J gy jilfl;L nehjpfSf;fhd ,U NtW capupvjph;g; nghUs; jLg;G 
kugZf;fisAk;> milahsf; fsq;fisAk; (Recognition sites) nfhz;Ls;sJ. ,e;j 
njhlh;tupir jilfl;L fsk; vdg;gLfpwJ. ,J nghJthf Kd;gpd; xj;j tupir (Palindrome) 
MFk;. mjhtJ me;j fsj;jpy; ,uz;L DNA ,ioapd; njhlu;tupirapy; 5′– 3′ jpirapYk; 
thrpg;gjw;F xd;whf cs;sJ. 
 
 vLj;Jf;fhl;L: MALAYALAM.,e;j nrhy;iy ve;j jpirapy; gbj;jhYk; xd;NwahFk;. 
 
 Kd;gpd; xj;j njhlu;thpir khwpfs; (Palindromic repeats) DNA ,iofspYs;s xU 
rkr;rPuhd khwp njhlu;tupir 
 
  5′ - CATTATATAATG - 3′ 
  3′ - GTAATATATTAC - 5′ 
 
 Fwpg;G: fhu ,izfspd; njhlu;tupir Kjy; tupiria xg;gpLk; NghJ kWjiy 
jpirapYk; (reverse direction) xNu khjpup cs;sijf; fhzyhk;. 
 
 xU kugZ efyhf;fr; Nrhjidapd; tbtikg;gpy; xU jilfl;L nehjpapdhy; 
cz;lhf;fg;gLk; rupahd tif gpsT Kf;fpakhdjhFk;. xU rpy jilfl;L nehjpfs; ,uz;L 
DNA ,iofspd; ikag;gFjpapd; CNl gpsT Vw;gLj;Jtjd; tpisthf kOq;fpa (blunt) 
my;yJ gwpf;fg;gl;l Kid (flush end) cz;lhfpwJ. ,it rkr;rPu; Jz;bg;Gfs; vd 
miof;fg;gLfpd;wd. rpy nehjpfs; DNA I ntl;Lk; NghJ ePl;bf; nfhz;L fhzg;gLk; 
Kidfs; cz;lhfpd;wd. ,it xl;Lk; (Sticky) my;yJ xl;bizthd (cohesive) Kidfs; 
vd miof;fg;gLfpd;wd. ,j;jifa ntl;Lfs; rkr;rPuw;w ntl;Lfs; vdg;gLfpd;wd. 
 
 

xl;Lk; kw;Wk; kOq;fpa Kidfs; 
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 DNA kW$l;bizT njhopy;El;gj;jpy; Kf;fpa gq;F tfpf;fpd;w NtW ,uz;L nehjpfs; 
DNA iyNf]; kw;Wk; My;fiyd; gh];/gNl]; MFk;. 
 
DNA iyNf]; 
 
 DNA iyNf]; nehjp ,ul;il ,io DNA (dsDNA) tpd; ru;f;fiu kw;Wk; gh];/Ngl; 
%yf;$Wfis 5′ - PO4 kw;Wk; xU 3′ - OH cld;> xU mbNdhird; biu gh];/Ngl; 
(ATP) rhu;e;j tpidapy; Nru;f;fpd;wJ. ,JT /gh[pypUe;j gpupj;njLf;fg;gLfpwJ. 
 
 
 DNA iyNf]; tpid 
 
My;fiyd; gh];/gNl]; 
 
 My;fiyd; gh];/gNl]; vd;gJ DNA it khw;wp mikf;Fk; xU nehjpahFk;. ,J 
,ul;il ,io DNA tpd; (dsDNA) 5′ Kidg; gFjpapy; my;yJ xw;iw ,io DNA tpy; 
(ssDNA) my;yJ RNA tpy; Fwpg;gpl;l gh];/Ngl; njhFjpia Nru;f;fpwJ my;yJ ePf;FfpwJ. 
,jdhy; mJ Ra-fl;LWj;jj;ij (self-ligation) jLf;fpwJ. ,J ghf;Bupaq;fspypUe;Jk; 
fd;Wf;Fl;b rpWFly; gFjpapypUe;Jk; gpupj;njLf;fg;gLfpwJ. 
 
 
My;fiyd; gh];/gNl]; nray;ghL 
jhq;fpf;flj;jp (Vectors) 
 
 kugZ efyhf;f Nrhjidapd; kw;nwhU Kf;fpaf; $W gpsh];kpl; Nghd;w xU 
jhq;fpf;flj;jpahFk;. xU jhq;fpf;flj;jp vd;gJ Ra ,ul;bg;gilaf; $ba xU rpwpa DNA 
%yf;$whFk;. ,J xU flj;jpahf nray;gLfpwJ kw;Wk; efyhf;fg; gupNrhjidf;fhf mjDs; 
nrUfg;gl;l xU DNA Jz;bd; flj;jpahf gad;gLj;jg;gLfpwJ. jhq;fpf;flj;jp efyhf;f 
Cu;jp (cloning vehicle) my;yJ efyhf;f DNA (cloning DNA) vd;Wk; miof;fg;gLfpwJ. 
jhq;fpf;flj;jpfspy; ,U tiffs; cs;sd. (1) efyhf;fj; jhq;fpf;flj;jp (Cloning vector) (2) 
ntspg;gLj;Jk; (Expression vector) jhq;fpf;flj;jp. efyhf;fj; jhq;fpf;flj;jp nghUj;jkhd 
Xk;Gapup nry;Yf;Fs; efyhf;f DNA nrYfiy (DNA-Insert) efyhf;fk; nra;a 
gad;gLj;jg;gLfpwJ. ntspgLj;Jk; jhq;fpf;flj;jp Xk;GapupDs; Gujj;ij cz;lhf;Ftjw;fhd 
DNA nrUfpia ntspg;ghlila cjTfpwJ. 
 

 
 

jilf;fl;L nehjpfspd; cjtpAld; may; DNA Jz;L gpsh];kpl; cld; nrUfg;gLfpwJ 
 
jhq;fpf;flj;jpapd; gz;Gfs;: 
 
 jhq;fpf;flj;jpfs; Xk;Gapup nry;Yf;Fs; mtw;Wila DNA nrUfYld; $lNt gy 
klq;F efy;fspd; cw;gj;jpf;fhf jd;dpr;iahf ngUf;fkilAk; jpwDilaJ. 
 

• ,J mstpy; rpwpajhf ,Uf;f Ntz;Lk;; Fiwe;j %yf;$W vil nfhz;bUf;f 
Ntz;Lk> mjhtJ 10 fpNyhNg]pf;Fk; (10kb) Fiwthd msit vilAilaJ. ,jd; 
fhuzkhf Xk;Gapup nry;Yf;Fs; Eiojy; / khWjy; vspjhfpwJ. 

• jhq;fpf;flj;jp ngUf;fkiljYf;fhd xU Njhw;Wtpia (Origin) nfhz;bUf;f Ntz;Lk;. 
,jdhy; mJ Xk;Gapup nry;Yf;Fs; jd;dpr;irahf ngUf;fkilAk; jpwidg; ngWk;. 
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• ,J capupvjpu;g;nghUs; jLg;G Nghd;w nghUj;jkhd milahsf; Fwpia (marker) 
nfhz;bUf;f Ntz;Lk;. ,jdhy; kugZ khw;wkile;j Xk;Gapup nry;Yf;Fs; mjid 
milahsk; fz;lwpa KbAk;. 

• jhq;fpf;flj;jp DNA nrUfy; cld; xUq;fpiztjw;F jdpg;gl;l ,yf;Ff;fsq;fisg; 
ngw;wpUf;f Ntz;Lk; kw;Wk; mJ jhq;fpapUf;Fk; DNA nrUfy; cld; Nru;e;J Xk;Gapup 
nry;ypd; kugZ njhifaj;Jld; xUq;fpizAk; jpwidg; ngw;wpUf;f Ntz;Lk;. 
ngUk;ghyhd rhjhuzkhf gad;gLj;jf;$ba efyhf;ff; jhq;fpf;flj;jpfs; xd;wpf;Fk; 
Nkw;gl;l jilfl;L jsq;fisf; nfhz;Ls;sd. ,it gy efyhf;f fsq;fs; (Multiple 
Cloning Site MCS) my;yJ gy ,izg;ghd;fs; (Polylinker) vdg;gLk;. gy efyhf;f 
fsq;fspd; (MCS) ,Ug;G Njitg;gLk; jilf;fl;L nehjpfis gad;ghl;bw;F toptif 
nra;fpwJ. 

 
xU jhq;fpf;flj;jpf;Fs; efyhf;fj;ij vspjhFtjw;F gpd;tUk; gz;Gfs; Njitg;gLfpd;wd. 
 
 

jhq;fpf;flj;jpapd; gz;Gfs; 
 
 

1. ngUf;fkiljypd; Njhw;wk;(Origin of replication - Ori): ,e;j njhlu;tupirapypUe;J 
jhd; ,ul;bg;ghjy; njhlq;fg;gLfpwJ. ,e;j njhlu;tupirAld; xU Jz;L DNA 
,izf;fg;gl;lhy; Xk;Gapup nry;Yf;Fs; mjidg; ngUf;fkilar; nra;a KbAk;. 

2. Nju;e;njLf;Fk; milahsf;Fwp (Selectable marker): Ori IAk; Nru;j;J jhq;fpf;flj;jpf;F 
xU Nju;e;njLf;Fk; milahsf;Fwp Njitg;gLfpwJ. ,J kugZ khw;wkilahj 
nry;fis milahsk; fz;lwpe;J mtw;iw ePf;FtjpYk; kugZ khw;wkile;j 
nry;fspd; tsu;r;rpia Nju;e;njLj;J mDkjpf;fpwJ. 

3. efyhf;ff; fsk; (Cloning Site): md;dpa DNA I ,izf;Fk; nghUl;L> 
jhq;fpf;flj;jpf;F rpy fsq;fs; ,Ug;gpDk; xNu xU milahsf; fsk; tpUk;gj;jf;fjhf 
cs;sJ. 

 
jhq;fpf;flj;jpapd; tiffs; 
 
 xU rpy jhq;fpf;flj;jpfs; fPNo tpupthf tptupf;fg;gl;Ls;sd. 
 
gpsh];kpl; 
 
 gpsh];kpl; vd;gJ ghf;Bupa FNuhNkhNrhikj; jtpu ghf;Bupa nry;fspy; 
FNuhNkhNrhkpw;F ntspNa fhzg;gLk; jd;dpr;irahf ngUf;fkilaf; $ba ,ul;il ,io 
(ds circular DNA) tl;l tbt DNA %yf;$W MFk;. gpsh];kpl; mtw;Wila nrhe;j 
ngUf;fkiltjw;fhd kugZrhu; jfty;fisf; nfhz;Ls;sJ. 
 
pBR 322 gpsh];kpl; 
 

pBR 322 
 

 pBR 322 kWf;fl;likf;fg;gl;l gpsh];kpl; MFk;. ,J efyhf;f jhq;fpf;flj;jpahf 
mjpfkhfg; gad;gLj;jg;gLfpwJ. ,J 4361 bp nfhz;Ls;sJ. pBRy; p vd;gJ gpsh];kpl;>B 
kw;Wk; R KiwNa gpsh];kpl; cUthf;fpa mwptpay; mwpQh;fspd; ngau;fshd nghyptu; 
kw;Wk; Nuhl;bupf]; Mfpa ,UtiuAk; Fwpf;fpd;wd. 322 vd;w vz; mtu;fSila Ma;tfj;jpy; 
cUthf;fg;gl;l gpsh];kpl;bd; vz;zpf;ifahFk;. ,jpy; ,uz;L NtWgl;l capupvjph;g;nghUs; 
jLg;G kugZf;fSk; (ampR, tetR)> gy jilfl;L nehjpfSf;fhd (Hind II, EcoRI, BamH I, Sal 
I, Pvu II, Pst I, Cla I) milahsf;fsq;fSk; kw;Wk; Ori kugZTk; cs;sd. gpsh];kpl; 
ngUf;fkiltjpy; <LgLk; Gujq;fSk; Rop FwpaPL nra;fpwJ. 
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Ti gpsh];kpl; 
 
 Ti gpsh];kpl; gy ,Utijapiyj; jhtuq;fspy; foiyfisj; J}z;Ltjw;F fhuzkhd 
mf;Nuhghf;Bupak; bAkpNgrpad;]; ghf;Bupaj;jpy; fhzg;gLfpwJ. ,J khw;Wk; (tra) kugZitj; 
jhq;fpAs;sJ. kw;Wk; ,J T – DNA it xU ghf;Bupaj;jpypUe;J kw;nwhU ghf;Bupak; my;yJ 
jhtu nry;ypw;F khw;Wtjw;F cjTfpwJ. ,e;j gpsh];kpl; khw;Wk; kugZit vLj;Jr; 
nry;fpwJ. ,J Gw;W NehA+f;fpf;fhd Onc kugZ> ngUf;fkiljYf;F Njitahd ori kugZ 
kw;Wk; xt;thj;jd;ikf;fhd Inc kugZit ,e;j gpsh];kpl; ngw;Ws;sJ. Ti gpsh];kpl;bd; T 
– DNA jhtu-DNA cld; epiyahf xUq;fpizf;fg;gLfpwJ. mf;Nuhghf;Bupak; gpsh];kpl;fs; 
jhtuq;fspy; tpUk;gj;jf;f gz;GfSf;fhd kugZf;fid Eiog;gjw;F gad;gLfpwJ. 
 
jhq;fp flj;jpfshf ,lkhw;wpf;$Wfs; (Transposon as Vector) 
 
 ,lkhw;wpf;$Wfs; (,lkhw;wk; nra;ag;gl Ntz;ba $W my;yJ ,lk;ngaUk; $W) xU 
Gjpa miktplj;jpy; jk;ikr; nrUfpf;nfhs;sj;jf;f DNA njhlu;tupirahFk;. ,e;j epfo;tpy; 
,yf;F miktplj;NjhL ve;j xU njhlu;tupir njhlu;igAk; ngw;wpuhky; kugZnjhifaj;jpy; 
,it nrUfg;gl Ntz;Lk;. vdNt> ,lkhw;wpf;$Wfs; elf;Fk; kugZf;fs; (walking genes or 
jumping genes) vdg;gLfpwJ. vdNt kugZ kw;Wk; Guj nray;ghLfis gFg;gha;T 
nra;tjw;fhd kugZr; rhu; fUtpfshf ,it gad;gLfpd;wd. ,it Xk;Gapup nry;ypy; Gjpa 
Gwtifaj;ij cz;lhf;FfpwJ. muhgplhg;rp]; jhypahdh kw;Wk; <.Nfhiy Nghd;w 
ghf;Bupaq;fspy; ,lkhw;wpf;$Wfspd; gad;ghL ed;F Ma;T nra;ag;gl;Ls;sJ. 
 
 elf;Fk; kugZf;fs; - kugZ elj;jypy; 1 kbf;Fk; Nkw;gl;l ePz;l DNA KOikahf 
njhlu;tupirg;gLj;jg;gLfpwJ. 
 
ntspg;ghLila jhq;fpf;flj;jpfs; 
(Expression Vectors) 
 
 may; Gujq;fis ntspg;gLj;Jtjw;F nghUj;jkhd jhq;fpf;flj;jpfs; ntspg;ghLila 
jhq;fpf;flj;jpfs; MFk;. ,j;jhq;fpf;flj;jp Xk;Gapupapd; Gujq;fSf;fhd gbnaLj;jy; kw;Wk; 
jfty; ngau;Tf;Fj; Njitahd rkpf;iffisf; nfhz;Ls;sJ. mjpfstpy; may; Gujq;fis 
cw;gj;jp nra;tjw;F Xk;Gapupf;Fk; ,J cjTfpd;wd. vLj;Jf;fhl;L: pUC 19 Vector. 
 

ntspg;ghL jhq;fpf;flj;jp 
 
jFe;j Xk;Gapup (Competent Host) (kW$l;bizT DNA nfhz;L kugZ khw;wk; 
nra;tjw;fhd) 
 
 xU capu; njhFjp my;yJ Xk;GapUf;Fs; kW$l;bizT DNA %yf;$Wfs; ngUf;fk; 
mila Ntz;Lk;. <.Nfhiy><];l; tpyq;F my;yJ jhtu nry;fs; Nghd;w gy tif Xk;Gapu; 
nry;fs; kugZ efyhf;fj;jpy; fhzg;gLfpd;wd. Xk;Gapu; nry;fspd; tif efyhf;fr; 
Nrhjidiar; rhu;e;jJ. <.Nfhiy ngUk;ghYk; mjpfkhf gad;gLj;jg;gLk; capupahFk;. 
Vnddpy; ,jDila kugZ mikg;G tpupthf Ma;T nra;ag;gl;Ls;sJ. ,jid vspjpy; 
ifahsTk;> tsu;f;fTk; KbAk;. gy;NtW tif jhq;fpf;flj;jpfis Vw;Fk; kw;Wk; 
ghJfhg;Gkpf;fJ. Xu; Xk;Gapu; nry;yhf <.Nfhiyia tpUg;gj; Nju;T nra;tjw;F xU 
Kf;fpakhd gz;G cfe;j tsu;g;G epiyapy; ,jd; nry;fs; xt;nthU 20 epkplj;jpw;Fk; 
,uz;lhf gFg;gilfpd;wd. 
 
fh];kpl; (Cosmid) 
 
 fh];kpl;fs; xj;jpizT Ezpiaf; nfhz;l njhlu;tupiria mjhtJ xj;jpizT 
Edpiaf; (cohesive terminus - Cos) nfhz;Ls;s gpsh];kpl; MFk;. ,it mjDila Cos 
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fsj;NjhL cs;s yhk;lh (1) /gh[; ( /gh[;) DNA tpd; xU Jz;ilAk;> xU ghf;Bupa 
gpsh];kpl;ilAk; ngw;Ws;s gpsh];kpl;fspypUe;J ngwg;gl;l fyg;G jhq;fpf;flj;jpfshFk;. 
 

 
ghf;BupaNah/gh[; jhq;fpf;flj;jpfs; (Bacteriophage Vectors) 
 
 ghf;BupNah/gh[; vd;gJ ghf;Bupahitj; njhw;wf;$ba itu];fs; MFk;. kpfTk; 
rhjhuzkhf gad;gLj;jg;gLk; <.Nfhiy /gh[;fs;>e - /gh[; ( /gh[;) kw;Wk; M13 /gh[; 
Nghd;w /gh[; jhq;fpf;flj;jpfs; gpsh];kpl; flj;jpfis tpl mjpf jpwDilaitahFk;. /gh[; 
jhq;fpf;flj;jpfspy; 25 kb tiu cs;s DNA it ,izf;f KbAk;. 
 
 yhk;lh /gh[; ( /gh[;): <];bupr;rpah Nfhiyiaj; njhw;Wk; xU tifnjhw;wy; epiy 
ghf;BupNah e-/gh[; ( /gh[;) MFk;. yhk;lh /gh[pd; ( /gh[;) kugZj; njhifak; 48502 bp 
ePsKilaJ. mjhtJ 49 kb kw;Wk; 50 kugZf;fisf; nfhz;Ls;sJ. 

 
 
/gh[;kpl; jhq;fpf;flj;jpfs; (Phagemid Veotors) 
 
 /gh[;kpl; jhq;fpf;flj;jpfs; kWfl;likg;G nra;ag;gl;l gpsh];kpl; jhq;fpf;flj;jpfshFk;. 
,t;wwpy; nrhe;j Njhw;Wtpahd ori kugZ fhzg;gLfpwJ. ,ij jtpu xU /gh[pypUe;J 
ngUf;fkilAk; Njhw;WtpiaAk; ngw;Ws;sJ. pBluescript SK (+/-)vd;gJ /gh[;kpl; 
jhq;fpf;flj;jpf;F vLj;Jf;fhl;lhFk;. 
 
ghf;Bupa nraw;if FNuhNkhNrhk; (Bacterial Artificial Chromosome Vector – BAC Vector) 
 
 ghf;Bupahtpd; nraw;if FNuhNkhNrhk; (BAC) vd;gJ xU FWfpa J}uk; flj;Jk; 
gpsh];kpl; jhq;fpf;flj;jpahFk;. ,J kpfg;ngupa mstpyhf may; DNA I efyhf;fk; nra;a 
cUthf;fg;gl;ljhFk;. jhq;fpf;flj;jp kW$l;bizT DNA (rDNA) njhopy;El;gj;jpy; kpfTk; 
gaDs;s efyhf;fj; jhq;fpf;flj;jpahFk;. ,it 300 kb tiuapyhd DNA nrUfpfis 
efyhf;fk; nra;a KbAk;. NkYk; ,it epiyahdit kw;Wk; gad;gLj;Jtjw;F vspjhdit. 
 
 
<];l; nraw;if FNuhNkhNrhk; (Yeast Artificial Chromosome Vector – YAC Vector) 
  
 <];l; nraw;if FNuhNkhNrhk; gpsh];kpl; flj;jpAk; <];l; FNuhNkhNrhk; Nghd;Nw 
nray;gLfpwJ. ,J ,U tbtq;fspy; fhzg;gLfpwJ. mjhtJ tl;l tbt kw;Wk; NfhL 
tbtk;. tl;l tbt <];l; nraw;if FNuhNkhNrhk; ghf;Bupaq;fspYk;> NfhL tbtk; <];l; 
nraw;if FNuhNkhNrhk;fs; <];l; nry;ypYk; ngUf;fkilfpd;wd. 
 

 
 
Fiwjhuj; jhq;fpf;flj;jpfs; (Shuttle Vectors) 
 
 ,U NtWgl;l rpw;wpdq;fspd; nry;fspwFs; ngUf;fkiltjw;fhd tifapy; 
tbtikf;fg;gl;l gpsh];kpl;fs; jhd; FiwJ}uj; jhq;fpf;flj;jpfshFk;. ,e;j jhq;fpf;flj;jpfs; 
kW$l;bizT njhopy; El;gj;jpdhy; cUthf;fg;gl;lit. ,e;j FiwJ}uj; jhq;fpf;flj;jpfs; 
xU Xk;Gapup nry;ypy; ngUf;fkile;J NtW ve;j khw;wKk; Njitg;glhky; kw;nwhU 
Xk;Gapupf;F ,lk; ngaUfpd;wd. ngUk;ghyhd cz;ikAl;fU jhq;fpf;flj;jpfs; ,t;tifiar; 
Nru;e;jitahFk;. 
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 DNA xU ePu; tpUk;Gk; %yf;$W vd;gjhy; mJ nry; rt;Tfs; CNl flf;f KbahJ. 

gpsh];kpl;il fl;lhakhf ghf;Bupaq;fSf;Fs; Eiof;f> ghf;Bupa nry;fs; DNA I 
vLj;Jf;nfhs;s jFe;jitahf khw;w Ntz;Lk;. ,jw;F fhy;rpak; Nghd;w ,U gpizg;G 
cila Neu; madpiaf; nfhz;l xU Fwpg;gpl;l nrwptpy; ghf;Bupa nry;fs; itf;fg;gl 
Ntz;Lk;. gpd;G kW$l;bizT DNA ,j;jifa nry;fspy; fl;lhakhf Eiof;fg;gLfpwJ. 
,jw;F ,e;j nry;fs; kW $l;bizT DNA cld; gdpf;fl;bapy; itf;fg;gLfpd;wd kw;Wk; 
,jidj; njhlu;e;J FWfpa fhyj;jpw;F 42°C (ntg;g mjpu;r;rp)y; itf;fg;gl;L kw;Wk; mjd; 
gpd;G kPz;Lk; gdpf;fl;bapy; itf;fg;gLfpd;wd. ,J kW$l;bizT DNA it ghf;Bupaq;fs; 
vLj;Jf; nfhs;tjw;F VJthf;fpwJ. 
 
 cz;ikAl;fU Gujq;fis ntspg;ghL milar; nra;a cz;ikAl;fU nry;fs; tpUg;g 
gad;gLj;jg;gLfpd;wd. Vnddpy; xU nray;jpwd; tha;e;j Gujj;ij cz;lhf;Ftjw;F me;j 
Gujk; rupahf kbg;gila Ntz;Lk; kw;Wk; jfty; ngau;tpw;F gpd; Vw;gLk; khw;wq;fSk; Vw;gl 
Ntz;Lk;. ,J njhy;Yl;fU nry;fspy; (<.Nfhiy) rhj;jpakpy;iy. 
 
kugZ khw;w Kiwfs; 
 
 kW$l;bizT DNA %yf;$W cUthf;fpa gpd;du; mLj;j gbepiy mtw;iw 
nghUj;jkhd Xk;Gapu; nry;ypy; Eioj;jyhFk;. kW$l;bizT jhq;fpf;flj;jpfis Eiog;gjw;F 
gy nray;Kiwfs; cs;sd. mit jhq;fpf;flj;jp tif kw;Wk; Xk;Gapup nry; Nghd;w gy 
fhuzpfisr; rhu;e;jJ. 
 
 jhtuq;fspy; kugZ khw;wj;ij miltjw;F mbg;gil Kd; Njitahf 
jhq;fpf;flj;jpia fl;likg;G nra;a Ntz;Lk;. ,e;j jhq;fpf;flj;jp kugZit jhq;fpr; 
nry;fpwJ. ,e;j kugZ mjd; ,uz;L gf;fKk; Njitahd fl;Lg;ghl;L njhlu;tupirfshy; 
#og;gl;Ls;sJ. mjhtJ xU Kd;dpaf;fp (Promotor) kw;Wk; xU KbTWj;jp (Terminator) 
Mfpatw;why; #og;gl;Ls;sJ. gpd;G ,e;j kugZf;fs; Xk;Gapup jhtuj;jpy; itf;fg;gLfpwJ. 
 
 jhtuq;fspy; ,uz;L tifahd kugZ khw;w Kiwfs; cs;sd. mit 
 

• Neub (m) jhq;fpf;flj;jp mw;w kugZ khw;wk; (Direct or vectorless gene transfer) 

• kiwKf (m) jhq;fpf;flj;jp top kugZ khw;wk; (Indirect or vector – mediated gene 
transfer) 

 
Neub my;yJ jhq;fpf;flj;jp mw;w kugZ khw;wk;: 
 
 Neub my;yJ jhq;fpf;flj;jp mw;w kugZ khw;w Kiwapy; tpUk;gj;jFe;j may; 
kugZit jhq;fpf;flj;jp cjtp ,y;yhky; Xk;Gapu; jhtuj;jpw;Fs;shf nrYj;jg;gLfpwJ. 
gpd;tUtd jhtuq;fspy; Neub kugZ khw;wj;jpw;F rpy nghJthd KiwfshFk;. 
 
m. Ntjpapay; top kugZ khw;wk;: ghyp vj;jpyPd; fpisf;fhy; kw;Wk; nlf;];l;uhd; ry;/Ngl; 
Nghd;w rpy Ntjpg; nghUl;fs; jhtuq;fspy; GNuhl;Nlhgpsh];l;fSf;Fs; DNA it 
vLj;Jf;nfhs;sj; J}z;Lfpd;wd. 
 
M. Ez; cl;nrYj;Jjy; (Microinjection): jhtu nry;fis kugZ khw;wk; nra;a DNAit 
Neubahf xU kpf Ez;zpa KidAila fz;zhb Crp my;yJ Ez; gpg;ngl;bidg; 
gad;gLj;jp cl;fUtpDs; cl;nrYj;jg;gLfpwJ. GNuhl;Nlhgpsh];l;fs; xU jpl jhq;fpapd; 
Nky; (Ez;Nzhf;fp fz;zhb fz;zhb jfl;bd; Nky; itf;fg;gl;l mfNuh];) efu;T Klf;fk; 
nra;ag;gLfpd;wd. my;yJ cwpQ;R epiyapy; gpg;ngl;lhy; epiyepWj;jp itf;fg;gLfpwJ 
 
,. kpd;Jisahf;f Kiwapy; kugZ khw;wk; (Electroporation methods of gene transfer): 
GNuhl;Nlhgpsh];l;fs; nry;fs; my;yJ jpRf;fSf;F cau; kpd;mOj;j tpir 
nfhLf;fg;gLfpwJ. ,J gpsh];kh rt;tpy; jw;fhypf Jisfis cz;lhf;FfpwJ. ,e;j 
Jisfs; %yk; may; DNA cs;nsLf;fg;gLfpwJ. 
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kpd;Jizahf;f Kiw kugZkhw;wk; 
 
< ypg;NghNrhk; top kugZ khw;w Kiw: nraw;if gh];Ngh ypg;gpL ypg;NghNrhk;fs; vd;w 
Ez;igfs; kugZ khw;wj;jpy; gad; cs;sitahf cs;sd. kugZ my;yJ DNA 
ypg;NghNrhkpypUe;J jhtu nry;fspd; Ez;igfSf;F khw;wg;gLfpd;wJ. ,J fhw;W ciw 
#og;gl;l DNAtpdhy; Ez;Fkpo; igf;Fs; jhq;fpr; nry;yg;gLfpwJ. ,e;j njhopy;El;gKiw 
mD$ykhdJ> Vnddpy; ypg;NghNrhk; Eiof;fg;gl;l DNAit Ez;Fkpo; igfspYs;s mkpy 
pH, GNuhl;BNa]; nehjp Mfpatw;why; Vw;gLk; rpijtpypUe;J ghJfhf;fpwJ. kugZ 
khw;wj;jpd; tpisthf ypg;NghNrhk; kw;Wk; fhw;Wf; Fkpopapd; NlhNdhgpsh];l; ,izfpwJ. 
,e;j nray;Kiw ypg;Nghngf;rd; vd;W ngau;. 

ypg;NghNrhk; kugZkhw;wk; 
 
c. igNahyp];bf; Kiw: Ez;zpa jq;f my;yJ lq;];ld; (1–3 μm) Jfs;fshy; G+r;R 

nra;ag;gl;;l may; DNA ,yf;F jpR my;yJ nry;fspd; kPJ Jfs; Jg;ghf;fpia (kugZ 
Jg;ghf;fp (gene gun) / Ez; vwpjy; Jg;ghf;fp (micro projectile gun) / ntbg;Gj; Jg;ghf;fp 
(shot gun)) gad;gLj;jp mjpf tpirAld; nrYj;jg;gLfpwJ. gpd;G jhf;fg;gl;l nry;fs; my;yJ 
jpRf;fs; Nju;T nra;ag;gl;l Clfj;jpy; tsu;f;fg;gLfpd;wd. ,jd; %yk; kugZ khw;wkile;j 
nry;fspypUe;J jhtuq;fis kPSUthf;fk; nra;a KbAk;. 
 
kugZ Jg;ghf;fptop kugZkhw;wk; 
 
kiwKf my;yJ jhq;fpf;flj;jp top kugZ khw;wk;: 
 
 xU gpsh];kpl; jhq;fpf;flj;jp cjtpNahL Vw;gLj;jg;gLk; kugZ khw;wk; kiwKf 
my;yJ jhq;fpf;flj;jp top kugZ khw;wk; vdg;gLfpwJ. jhtu kugZ khw;wj;jpw;F 
gad;gLj;jg;gLk; gy;NtW jhq;fpf;flj;jpfspy; Kf;fpakhf gad;gLj;jg;gLtJ mf;Nuhghf;Bupak; 
bAkpNgrpad;]pd; Ti gpsh];kpl; MFk;. ,e;j ghf;Bupak; Ti gpsh];kpl; (foiyia cz;lhf;Fk;) 
vd miof;fg;gLk; gpsh];kpl;ilAk; ngupa gupkhw;w DNAtpd; (T-DNA – flj;J DNA) xU 
gFjpiaAk; nfhz;Ls;sJ. ,it njhw;WjYf;Fs;shFk; nry;fspd; jhtu kugZj; 
njhifawj;jpw;F khw;wg;gl;L jhtu foiyia (kFl foiy-Crown gall) cz;lhf;Ffpd;wd. 
,e;j ghf;Bupaj;jpw;F mjDila gpsh];kpl;bd; T-DNA gFjpia jhtu kugZ 
njhifaj;jpw;Fs; nrYj;jf;$ba ,ay;ghd jpwd; cs;sjhy;> fhakile;j fsq;fspy; cs;s 
nry;fs; njhw;Wjy; milfpd;wd. ,jd; fhuzkhf ,J jhtuq;fspd; ,aw;if kugZg; 
nghwpahsu; vd;Wk; miof;fg;gLfpwJ. 
 
 may; kugZTk; (vLj;Jf;fhl;lhf G+r;rpfspd; jhf;fj;jpw;F jil Vw;gLj;Jk; Bt kugZ) 
jhtu Nju;T milahsf; Fwp kugZtk; (,J nghJthf npt II Nghd;w capup vjpu;g; nghUs; 
kugZthFk;; ,J NfdhikrPd; vd;w capupvjpu;nghUSf;F jilia cz;lhf;FfpwJ.) Ti 
gpsh];kpl;bd; T-DNA gFjpapy; efyhf;fk; nra;ag;gLfpd;wd. ,it Njitaw;w DNA 
njhlu;tupir ,lq;fSf;F gjpyhf efyhf;fk; nra;ag;gLfpd;wd. 
 
kW$l;bizT nry;fSf;fhd rypf;if nra;jy; (Screening for Recombinants) 
 
 nghUj;jkhd Xk;Gapu; nry;ypy; kW$l;bizT DNAit Eioj;j cld; rDNA 
%yf;$iwg; ngw;w nry;fis milahsk; fz;lwptJ kpfTk; mtrpakhFk;. ,e;j nray; 
rypf;ifr; nra;jy; (Screening) vd;W miof;fg;gLfpwJ. kW$l;bizT mile;j nry;ypy; 
cs;s jhq;fpf;flj;jp my;yJ may; DNA gz;Gfis ntspg;gLj;Jfpd;wJ. khwhf 
kW$l;bizT milahj nry;fs; ,e;j gz;Gfis ntspg;gLj;JtJ ,y;iy. ,jw;fhf rpy 
Kiwfs; gad;gLj;jg;gLfpd;wd. mtw;wpy; xU Kiw ePyk; ntz;ikj; Njh;T KiwahFk;. 
 
cl;nrUFjy; nraypog;G – ePyk; - ntz;ik fhydp Nju;T Kiw 
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 ,J kW$l;bizT gpsh];kpl;il rypf;ifr; nra;a gad;gLj;jg;gLk; xU jpwd; kpf;f 
KiwahFk;. ,k;Kiwapy; lacZ vd;w upg;Nghu;lu; kugZ I jhq;fpf;flj;jpw;Fs; nrUfg;gLfpwJ. 
,e;j lacZ –fhyf;NlhrpNl]; vd;w nehjpf;F FwpaPL nra;fpwJ. NkYk; ,J jilfl;L 
nehjpf;F FwpaPL nra;fpwJ. NkYk; ,J jilfl;L nehjpf;F gy milahsf; fsq;fis 
nfhz;Ls;sJ. 
 

X – gal vd;wiof;fg;gLk; (5-GNuhNkh -4 FNshNuh - ,z;Nlhiyy; - - D– 
fhyf;NlhiguNdhirl;) nraw;if jsg;nghUl;fis-fhyf;NlhrpNl]; cilf;fpwJ kw;Wk; 
fiuahj ePy epw tpisnghUis cUthf;FfpwJ. lacZ f;Fs; may; kugZit itf;Fk; 
NghJ ,e;j kugZ nraypof;fpwJ. vdNt ePyepwk; cz;lhfhJ. ntz;ik epwk; 
fhzg;gLfpwJ. Vnddpy; lacZ nraypog;gpdhy; β-fhyf;NlhrpNl]; cz;lhf;fg;gLtjpy;iy. 
vdNt jsg;nghUspy; ntz;ik epw fhydpfis cUthf;Fk;. rDNA nfhz;l Xk;Gapup nry; 
X-galI ngw;Ws;sd. khwhf kW$l;bizT DNA ngw;wpuhj ,ju nry;fs; ePyepw fhydpfis 
cz;lhf;Ffpd;wd. fhydp epw mbg;gilapy; kW$l;bizT mile;j nry;fs; njupT 
nra;ag;gLfpd;wd. 
 
m) ePy – ntz;ikf;fhf tbtikf;fg;gl;l gpsh];kpl; jhq;fpf;flj;jp 
M) ePy– ntz;ik fhydp Nju;T 
 
capup vjpu;g;nghUs; jLg;G milahsf; Fwp (Antibiotic Resistance Marker) 
 
 capup vjpu;g;nghUs; jLg;G milahsf; Fwp vd;gJ xU kugZthFk;. ,J nry;fspy; 
capup vjpu;g;nghUSf;fhd vjph;g;Gj; jd;ikia toq;Fk; xU Gujj;ij cz;lhf;FfpwJ. 
kugZ khw;wg;gl;l DNA nfhz;l ghf;Bupaq;fis capupvjpu;g;nghUs; nfhz;l xU 
tsu;jsj;jpy; tsu;g;gjpd; %yk; milahsk; fz;lwpayhk;. kW$l;bizT mile;j nry;fs; 
,e;j tsu;jsj;jpy; tsu;fpd;wd. Vnddpy; Mk;gprpypd;> FNsNuhk;/gpdpf;fhy;> nll;uhirf;fpspd; 
my;yJ Nfdhikrpd; nfhz;l vjph; capup nghUl;fSf;F jiliaf; FwpaPL nra;Ak; 
kugZf;fis ,it ngw;Ws;sd. khwhf ,ju nry;fs; ,e;j tsu;jsj;jpy; tsu KbahJ. 
vdNt ,J xU gaDs;s Njh;T nra;ag;glf;$ba milahsf; Fwpahf gad;gLfpwJ. 
 
efy; jl;bLjy; njhopy;El;gKiw (Replica plating technique) 
 
 ,j;njhopy;El;gj;jpy; tsu;g;Gj; jl;by; tsu;f;fg;gLk; fhydpfs; efy; vLf;fg;gLfpd;wd. 
tsu;g;G jl;by; tsUk; fhydpfspd; tsu;g;G jl;bd; kPJ Ez;Zapu; ePf;fg;gl;l xU tbjl;il 
xw;wp vLf;fg;gLfpwJ. gpd;du; tbfl;bia ,uz;lhtJ Ez;Zapu; ePf;fg;gl;l tsu;g;G jl;by; 
xw;wp vLf;f Ntz;Lk. ,jd; tpisthf Gjpa jl;L Ke;ijaj; jl;by; fhydpfs; ,Ue;j mNJ 
xg;G miktplq;fspy; njhw;W ngw;w nry;fisf; nfhz;Ls;sJ. nghJthf ,uz;lhtJ jl;by; 
gad;gLj;jg;gLk; Clfk; Kjy; jl;by; gad;gLj;jg;gLk; Clfj;jpypUe;J NtWgLfpwJ. ,jpy; 
capupvjpu;g;nghUs; nfhz;Ls;sJ my;yJ tsu;r;rp fhuzpfs; ,y;iy. ,t;tifapy; khw;wg;gl;l 
nry;fs; njupT nra;ag;gLfpd;wd. 
 
efyhf;f jl;bLjy; njhopy;El;g Kiw 
 
%yf;$W njhopy;El;gKiwfs; (Molecular Techniques) – kugZg; nghUspid 
gpupj;njLj;jYk;> ,Ok kpd;dhw;gpupj;jYk; (Isolation of Genetic Material and Gel 
Electrophoresis) 
 
 kpd;dhw;gpupj;jy; vd;gJ xU gpupj;jy; njhopy;El;gKiwahFk;. ,J Neu; kw;Wk; vjph; 
kpd;D}l;lk; nfhz;l ntt;NtW capup %yf;$Wfis gpupf;fg; gad;gLfpwJ. 
 
newpKiw 
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 kpd;rhuk; (DC) nrYj;Jk; NghJ %yf;$Wfs; mtw;wpd; kpd;Rikiag; nghWj;J ,lk; 
ngau;fpd;wd. ntt;NtW %yf;$Wfspd; kpd;Rikfs; ntt;Ntwhdit. 
 
+ve kpd;D}l;lk; ngw;w Neu;kpd; madpfs;MdJ (-ve) vjph;kpd;tha; Nehf;fp efu;fpwJ. 

-ve kpd;D}l;lk; ngw;w vjpu;kpd; madpfs; MdJ (+ve) Neu;kpd;tha; Nehf;fp efu;fpwJ 
 
mfNuh]; ,Ok kpd;dhw;gpupg;G (Agarose GEL electrohoresis) 
 

Fwpg;gpl;l DNA Jz;Lfis J}a;ikg;gLj;j ,k;Kiw Kf;fpakhf gad;gLj;jg;gLfpwJ. 
rpy 100 Kjy; 20>000 tiuapyhd fhu ,izfs; cs;s DNA Jz;Lfis gpupj;njLf;f 
mfNuh]; nghUj;jkhd DNA Jz;Lfis J}a;ikg;gLj;j ghypmf;uyikl; ,Okk; 
(Polyacrylamide) 

 
cfe;jjhf fUjg;gLfpwJ. ,e;j ,Okk; gy;gba rpf;fyhd %yf;$Wfshy; Md 

$l;likg;ghFk;. DNA %yf;$W vjph; kpd;RikAila %yf;$W MFk;. ,J kpd; Gyj;jpy; 
itf;fg;gLk;NghJ ,Okk; topahf ,lk; ngau;fpwJ. msT njupe;j milahs Fwp ngw;w 
DNA Jz;Lfspy; mbf;fb kpd;dhw;gpupj;jy; epfo;j;jg;gLk; NghJ mJ njhpahj DNA 
%yf;$wpd; ,ilnrUFjypdhy; Jy;ypakhf mstpl mDkjpf;fpwJ.  
 
mfNuh]; ,Ok kpd;dhw;gpupj;jypd; ed;ikfshtd:mjpf czu; DNA jpwdpy; gl;ilahdJ 
ed;F fz;lwpag;gLfpwJ. ,e;j ,Okj;jpy; cs;s DNA tpd; gl;ilahdJ vj;jpbak; GNuhikl; 
(Ethidum bromide) vd;Dk; rhaj;ijf; nfhz;L rhaNkw;wg;gLfpwJ. DNA I fz;Zf;F 
GydhFk; kpspu; xspapy; fz;lwpayhk;. mjhtJ GwCjh fjpupy; kpspu; xsp %yk; xspA+l;Lk; 
NghJ ,J MuQ;R kpsu; xspia cz;lhf;FfpwJ kw;Wk; ,ij Gifg;gl;k; vLf;fyhk;. 
 

tptrhaj;jpy; fz;lwpjy; vd;gJ jhtuj; jpRf;fspy; Neha;f; fhuzpfisf; fz;lwpg; 
gad;gLj;jg;gLk; gy;NtW tifr; Nrhjidfis Fwpg;gjhFk;. kpfTk; jpwd;kpf;f ,uz;L 
Kiwfshtd. 
 
1. ELISA (Enzyme Linked Immuno Sorbent Assay) nehjpfSld; ,izf;fg;gl;l Neha; 
jLg;igf; $uha;e;jwpjy;. 
 
 ELISA vd;gJ vjpu;Gujk; kw;Wk; fz;lwpa cjTk; fhuzpfisg; gad;gLj;jp 
Neha;f;fhuzpf;Fup rpw;wpdq;fis mwpa cjTk; KiwahFk; mjpfsTk; elTfspypUe;J 
itu]; ghjpf;fg;gl;l jhtuq;fis jhtu Neha; mwpFwp cs;stw;iw fisnaLf;f ELISA tpd; 
gad;ghL ed;F mwpag;gl;Ls;sJ. 
 
2. DNA JUtp 
 
 itu];fs; kw;Wk; gpw Neha; fhuzpfisf; milahsk; fhz;gjw;F DNA JUtpfs;> 
fjpupaf;f kw;Wk; fjpupaf;fk; my;yhjitfs; (ehu;jd; kw;Wk; rju;d; xw;wpnaLg;G) gpugykhd 
fUtpahFk;. 
 
cl;fU mkpy fyg;GWj;jk; (Nucleic Acid Hybridization) – xw;wpnaLg;G El;gKiwfs; 
 
 mjpf vz;zpf;ifapyhd %yf;$WfspypUe;J gpupj;njLf;fg;gl;l Njitg;gLk; DNA 
my;yJ RNA J}z;Lfis Fwpg;ghf milahsk; fhz xU gpupj;jwpAk; fUtpahf 
xw;wpnaLg;G KiwahdJ gutyhf gad;gLj;jg;gLfpwJ. xw;wpnaLj;jy; vd;gJ tiffhl;L 
(Sample) cl;fU mkpyq;fis efUk; Klf;fk; my;yJ jpl jhq;fpapy; (solid support) 
iel;Nuhnry;YNyh]; (ieyhd;glyk;) <LgLj;Jk; nray;KiwahFk;. xw;wpnaLf;fg;gl;l cl;fU 
mkpyq;fs; gpd;G fyg;GWj;jr; Nrhjidfspy; mtw;wpd; Fwpg;gpl;l ,yf;if fz;lwpag; 
gad;gLfpwJ. 



 

100 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
xw;wpnaLg;G njhopy;Kiwfspd; tiffs; (Types of Blotting Techniques) 
 
 rju;d; xw;wpnaLg;G (Southern Blotting): mfNuh]; ,Okj;jpypUe;J 
iel;Nuhnry;YNyh]; rt;tpw;F DNA-it khw;WtJ rju;d; xw;wpnaLg;G vdg;gLk;. 
 
 ehu;ju;d; xw;wpnaLg;G (Northern Blotting): iel;Nuhnry;YNyh]; rt;tpw;F RNA –it 
khw;WtJ ehu;ju;d; xw;wpnaLg;G vdg;gLk;. 
 
 nt];lu;d; xw;wpnaLg;G (Western Blotting): Gujj;ij iel;Nuhnry;YNyh]; rt;tpw;F 
kd;dhw;gpupg;G %yk; khw;WtJ nt];lu;d; xw;wpnaLg;G vdg;gLk;. 
 
rju;d; xw;wpnaLg;G njhopy;El;gKiwfs; (Southern Blotting Techniques)–DNA: ,e;j 
nray;Kiw 1975y; rju;d; (Southern) vd;gtuhy; mwpKfg;gLj;jg;gl;lJ. ,jpy; ,ay;gpoe;j 
DNA (Denatured DNA) mfNuh]; $o;kj;jpypUe;J iel;Nuhnry;YNyh]; jhspw;F my;yJ 

tbfl;bjhSf;F (Filter Paper Technique) khw;wg;gLfpwJ. ,e;j njhopy;El;gKiw rju;d; 
xw;wpnaLg;G njhopy;El;gKiw rju;d; xw;wpnaLg;G njhopy;El;gKiw (Southern Blotting 
Technique) vd miof;fg;gLfpwJ. 
 
gbepiyfs; 
 
 mfNuh]; $o;kj;jpypUe;J iel;Nuhnry;YNyh]; tbjhSf;F DNA it khw;WtJ 
Ez;Gio nray;ghl;bd; (Capillar action) %yk; rhj;jpakhfpwJ. 
 Nrhbak; riyd; rpl;Nul; (SSC) vd;w jhq;fy; fiury; gad;gLj;jg;gLfpwJ. ,jpy; DNA 
mjpfkhf fiufpwJ. ,jid iel;Nuh nry;YNyh]; rt;tpw;F ,Okk; %yk; khw;wg;gLfpwJ. 
 
 ,e;j epfo;tpd; fhuzkhf ssDNA-thdJ rt;tpd; Clfj;jpy; gpbf;fg;gLfpwJ. 
 
 ,e;j DNA cl;fU mkpyj;Jld; fyg;GWj;jk; nra;ag;gLfpwJ kw;Wk; ,ij fjpupaf;f 
glnkLg;G %yk; fz;Lzuyhk;. 
 
fjpupaf;f glnkLg;G (Autoradiography) – fjpupaf;fk; cz;lhf;Fk; xU nghUspy; 
milahskplg;gl;l xU $W (component) ntspg;gLj;jg;glhj xspg;glr; RUNshL 
itf;fg;gLk; NghJ milahskplg;gl;l $wpypUe;J ckpog;gLk; xsp my;yJ fjpupaf;fjhy; 
cz;lhf;fg;gLk; xU gpk;gj;ij xspg;glg; ghy;kj;jpy; (Photographic emulsion) cUthf;Fk; 
njhopy;El;g nray;KiwahFk;. 
 
ehu;ju;d; xw;wpnaLg;G (Northern Blot) 
 
 RNA nry;YNyh]; iel;Nul;Lld; gpizf;fg;gLtjpy;iy vd;gJ mwpag;gl;Ls;sJ. 
vdNt> My;tpd; kw;Wk; mtuJ FOtpdu; (1979) xU nra;Kiwia jpl;lkpl;ldu;. ,jpy; RNA 
gl;ilfs; mfNuh]; ,Okj;jpypUe;J iel;Nuh]; nry;YNyh]; tbjhspw;F khw;wg;gLfpd;wd. 
,Okj;jpypUe;J rpwg;G tbj;jhSf;F (Special Filter Paper) RNA khw;wg;gLtJ ehu;ju;d; 
xw;wpnaLg;G fyg;GWj;jk; vdg;gLfpwJ. ehu;ju;d; xw;wpnaLg;G fyg;GWj;jk; vdg;gLfpwJ. 
ehu;ju;d; xw;wpnaLg;gpw;F gad;gLj;jg;gLk; tbjhs; thl;Nkd; 540 vDk; jhspy; ,Ue;J 
jahupf;fg;gLk; mikNdh ngd;iryhf;rpnkj;jpy; (Amino Benzyloxymethyl) jhs; MFk;. 
 
nt];lu;d; xw;wpnaLg;G (Western Blot) 
 
 xw;wpnaLg;G jhSf;F kpd;dhw;gpupg;G Kiwapy; Gujq;fs; khw;wg;gLtJ nt];lu;d; 
xw;wpnaLg;G vdg;gLfpwJ. nt];lu;d; xw;wpnaLg;G njhopy;El;gKiwapy; iel;Nuh nry;YNyh]; 
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tbjhs; gad;gLj;jg;gLfpwJ. fjpupaf;f milahskplg;gl;l vjpu;g;Gujk; (antibody) xd;wpdhy; 
xw;wpnaLg;G JUtp %yk; Ma;T nra;Ak; NghJ xU Fwpg;gpl;l Gujk; 
milahsg;gLj;jg;gLfpwJ. ,e;j vjpu;g;Gujk; xU Fwpg;gpl;l Gujj;Jld; ,izfpwJ. ,e;j 
Gujj;jpw;F vjpuhfj;jhd; ,e;j vjpu;g;Gujk; jahupf;fg;gl;ljhFk;. 
 
,yf;F kugZ tpisit capuha;e;jwpjy; (Bioassay for Target Gene Effect) 
 
 ,yf;F kugZ vd;gJ efyhf;fk; nra;ag;gl Ntz;ha my;yJ rpwg;ghf rLjpkhw;wk; 
nra;a Ntz;ba ,yf;F DNA> may; DNA (foreign DNA)> gazp DNA (Passenger DNA), 
ntspapy; cUthFk; DNA (exogenous DNA)> Njtg;gLk; DNA my;yJ nrUfy; DNA 
(insert DNA) MFk;. kugZ ,yf;F Nrhjidfs; cl;fUf;fis ,yf;Ffshf nfhz;Ls;sd. 
kugZ ntspNaw;wj;jpw;F (Gene Knock-out). toptFf;fpd;wd. Nehf;fj;jpw;F ,uz;L tif 
,yf;Ffs; jhq;fp flj;jpfs; (Vectors) gad;gLj;jg;gLfpd;wd. (i) cs; nrUFk; 
jhq;fpf;flj;jpfs; (insertion vectors) (ii) gjpyPL my;yJ khw;wPL jhq;fpf;flj;jpfs; 
(replacement vectors.) 
 
 CLnjhw;Wjy; (Transfection):itu]; my;yhj Kiwfshy; nry;ypDs; may; cl;fU 
mkpyq;fs; (foreign nucleic acid) Eiof;fg;gLjyhFk;.  
 
1. cl;nrUFk; jhq;fpf;flj;jp (Insertion vectors) xj;j ,lj;jpw;Fs; (homologous regions) 
jhq;fpf;flj;jpfs; Neu;f;Nfhl;L mikg;Gfshf (linearised) khw;wg;gLtjhy; ,yf;fhf 
Nju;e;njLf;fg;gl;l miktplj;jpy; KOtJkhf nrUfg;gLfpd;wd. Kjypy;> ,e;j 
jhq;fpf;flj;jpfs; tl;l tbtkhf cs;sd vd;;whYk; Neu; Nfhl;L mikg;Gfshf khWfpd;wd. 
Nju;e;njLf;fg;gl;l milahsf;FwpfSf;F (selectable markers) mUfpy; cs;s 
njhlu;tupirfspd; ,ul;bg;giljYf;F toptFf;fpd;wd. 
 
2. khw;wPL jhq;fpf;flj;jp (replacement vector) xNu ,lj;ijg; ngw;Ws;sJ (Homology 
region) kw;Wk; xj;j Neu;f;Nfhl;by; (Co-linear) mike;jjhFk;. ,e;j jhq;fpf;flj;jp 
CLnjhw;WjYf;F (transfection) Kd;du; xj;j ,lj;jpw;F ntspNa jd;id Neu;fNfhl;L 
mikg;ghf khw;wpf; nfhs;fpwJ. xU FWf;Nfw;wk; Vw;gl;L cs; EioAk; DNA- My; ntspapy; 
cUthd DNA khw;wPL nra;ag;gLfpwJ. 
 
kugZ njhifaj; njhlu;tupirahf;fKk; kw;Wk; jhtu kugZ njhifa nray;jpl;lq;fSk; 
(Genome sequencing and Plant Genome Projects) 
 
 xU capupdj;jpd; / nry;ypd; midj;J gz;GfisAk; epu;zapf;fpd;w midj;J 
kugZf;fspd; njhFg;G kugZj; njhifak; vdg;gLk;. ,e;j kugZj; njhifak; cl;fU 
kugZj; njhifakhfNth> ikl;Nlhfhz;bupa kugZj; njhifakhfNth my;yJ fzpf 
kugZj; njhifakhfNth ,Uf;fyhk;. gy jhtuq;fspd; kugZj; njhifak; nray;gLk; 
kw;Wk; ntspg;ghL milahj DNA (non expressive DNA) Gujq;fisf; nfhz;bUf;Fk;. 
kugZj; njhifa nray; jpl;lj;jpy; nkhj;j jhtuj;jpd; kugZj; njhifaKk; gFg;gha;T 
nra;ag;gLfpwJ. ,jpy; njhlu;tupirahf;fKk; kw;w jhtuq;fNshL cs;s njhlu;tupirahf;f 
xg;GikAk; gFg;gha;T nra;ag;gLfpwJ. ,J Nghd;w kugZj; njhifa nray;jpl;lq;fs; 
fpshkpNlhNkhd]; (ghrp)> muhgplhg;rp]; jhypahdh (Arabidopsis thaliana)> muprp> kf;fhNrhsk; 
Nghd;w jhtuq;fspy; Nkw;nfhs;sg;gl;Ls;sd. 
 
 xU capupdj;jpd; kugZ njhifa cs;slf;fg; nghUs; fhu (mb) ,izfspd; 
vz;zpf;iffspNyh> my;yJ C-kjpg;gpy; Fwpg;gplg;gLk; DNAtpd; mstpNyh nrhy;yg;gLfpwJ. 
 
 kugZj; njhifak; njhlu;tupirahf;fk; (Genome sequencing): xU capupdj;jpd; Ko 
,Ukba FNuhNkhNrhk;fspy; kugZf;fspd; miktplj;ij mwpAk; KiwahFk;. 
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DNAIg; gad;gLj;jp gupzhkg; ghq;if kjpg;gPL nra;jy; (Evolutionary Pattern assessed 
using DNA) 
 
 mz;ik Mz;Lfspy; gy;NtW jhtu ,dq;fSf;F ,ilNaahd gupzhk cwTKiwfs; 
DNA msitAk;>DNA njhlu; tupirapy; cs;s xw;Wik Ntw;WikfisAk; gad;gLj;jp 
kjpg;gPL nra;ag;gLfpd;wd. ,j;jifa gFg;gha;tpd; mbg;gilapy; capupdq;fs; kw;Wk; 
mtw;wpd; cwTKiwfs; fpisg; gupzhk tiuglj;jpy; (cladogram) Fwpf;fg;gLfpd;wd. 
,j;jifa fpisg; gupzhk tiuglk; ,U NtWgl;l ,dq;fSf;F ,ilNaahd kugZrhu; 
,ilntspiaf; (Genetic distance) fhl;Lk;. NkYk; ,J xU ,dk; kw;nwhU ,dj;ij xg;gpLk; 
NghJ ve;j mstpw;F njhy;jd;ik my;yJ mz;ikj; jd;ik nfhz;Ls;sJ vd;gijf; 
fhl;LfpwJ.  
 
kugZj; njhifa rPu;tupirahf;fk; (Genome editing) kw;Wk; CRISPR – Cas 9 
 
 Xu; capupdj;jpd; DNA–tpy; khw;wk; Vw;gLj;Jk; jpwd; nfhz;l njhopy;El;gq;fspd; xU 
njhFjp jhd; kugZj; njhifa rPu;tupirahf;fk; my;yJ kugZ rPu;tupirahf;fkhFk;. ,e;j 
njhopy;El;gq;fs; kugZj; njhifaj;jpd; ve;j xU kugZ rhu; nghUl;fis Nru;f;fNth> 
ePf;fNth> khw;wNth mDkjpf;fpwJ. kugZj;njhifa rPu;tupirahf;fj;jpd; gy;NtW 
mZFKiwfs; cUthf;fg;gl;Ls;sd. ,tw;wpy; mz;ikf; fhyj;jpy; cUthf;fg;gl;l xd;W 
CRISPR – Cas 9 vdg;gLfpwJ. ,J xd;W jpuz;l xOq;fhd ,ilntsp nfhz;l Fl;ilahd 
Kd;gpd; xj;j khwpfs; (Clustered Regularly Interspaced Short Palindromic Repeats - 
CRISPR) kw;Wk; CRISPR njhlu;Gila Gujk; 9 vd;gjd; RUf;f tbtkhFk;. ,e;j CRISPR – 
Cas 9 njhFjp mwptpay; rKjhaj;jpy; mjpf mstpshd Mu;tj;ij cUthf;fpAs;sJ. 
Vnddpy; Ke;ija> gioa kugZj; njhif rPu;tupirahf;f Kiwfis tpl ,J NtfkhdJ> 
kypthdJ> mjpf Jy;ypakhdJ kw;Wk; mjpf nray; jpwDilaJ. CRISPR top 
Nkw;nfhs;sg;gl;l ,yf;F jpBu; khw;wk; (targeted mutagenesis)> kugZ gjpyPL (gene 
replacement) Nghd;wtw;wpy; eilKiwr; rhj;jpaf;$iw vLj;Jf;fhl;Ltjw;F gad;gLj;jg;gl;l 
Kjy; jhtuq;fspy; Kf;fpakhdJ muprp jhtukhFk;. kugZj; njhifa rPu;tupirahf;f 
fUtpahd CRISPRI gad;gLj;jp fyg;gpd; muprpia cUthf;fyhk;; ,tw;wpd; tpijfis 
efyhf;fk; nra;a KbAk;. ,k;jpah]; fhz;l;> ntq;fNlrd; Re;jNurd; kw;Wk; mtu;fSila 
rfhf;fSk; xU Gjpa Ma;tpd; %yk; muprpia vg;gb ghy;epiyapypUe;J ghypyh epiyf;F 
khw;Wtjw;F muprp jhtuj;ij kWkhw;wk; nra;ayhk; vd;gijj; njspthf fhl;bAs;sdu;. 
 
RNA FWf;fPL (RNA Interference – RNA i) 
 
 capupdj;jpd midj;J gz;GfSk; cl;fU DNA tpd; gFjpfspYs;s gy;NtW 
kugZf;fs; ntspg;ghl;bd; tpisthFk;. ,e;j ntspg;ghL gbnaLj;jy; (transcription) kw;Wk; 
jfty; ngau;T (translation) Mfpait cs;slf;fpaJ. gbnaLj;jy; vd;gJ DNAtpd; xU 

,ioapypUe;J (ntspg;ghlilAk; ,io) kugZrhu; jfty;fs; RNA thy; efyhf;fg;gLk; 
epfo;thFk;. ,e;j RNA cUthf;fg;gl;l clNdNa Neubahf irl;Nlhgpshrj;jpw;F mDg;g 
KbahJ. mq;F jfty; ngau;it Nkw;nfhs;s KbahJ. ,J rPu;tupirahf;fk; (edited) 
nra;ag;gl Ntz;Lk;. jfty; ngau;Tf;F Vw;w Kiwapy; khw;wg;gl;L Gujr; Nru;f;ifia 
Nkw;nfhs;fpwJ. RNA ,ioapd; xU Kf;fpa gFjpahd ,z;l;uhd;fs; (introns) ePf;fg;gl 
Ntz;Lk;. ,e;j midj;J khw;wq;fSk; jfty;ngau;Tf;F Kd;G eilngWk; ,ay;ghd 
khw;wq;fshFk;. mq;F DNAtpd; rpy gFjpfs; nray;glhky; cs;sd. vdpDk;> xU RNA 
FWf;fPl;L topj;jlk; (RNA interference pathway / RNAi pathway) fhzg;gLfpwJ. RNA 
FWf;fPL vd;gJ xU xapupa nray; epfo;thFk;. ,jpy; RNA %yf;$Wfs; kugZ 
ntspg;ghl;il my;yJ jfty; ngau;it jil nra;fpd;wd. ,J ,yf;F mRNA 
%yf;$Wfis nraypof;fr; nra;tjd; %yk; Nkw;nfhs;sg;gLfpwJ. 
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topj;jlj;jpw;F xU vspikahf;fg;gl;l Kd;khjphp cs;sJ. ,J ,uz;L gbepiyfspd; 
mbg;gilapy; eilngWfpwJ. xt;nthd;wpYk; upNghepAf;spNa]; nehjp <LgLfpwJ. Kjy; 
gbepiyapy; J}z;Lk; RNA [,J dsRNA –MfNth miRNA - ,d; Kjd;ik gbahf 
(transcript) ,Uf;fyhk;] RNAase – II nehjpfshy; xU Fl;ilahd ,ilaPl;L (interfering) 
RNA Mf (siRNA) gjg;gLj;jg;gLfpwJ. ,e;j nehjpfs; ilru; kw;Wk; LNuhrh (Dicer and 
Drosha) vd;W miof;fg;gLfpd;wd. ,uz;lhtJ gbepiyapy;>siRNA f;fs; tpidT+f;fp 
$l;Lg;nghUs; (effector complex)> rpf;fyhd RNA J}z;lg;gl;L ntspg;ghliltijj; jLf;Fk; 
(silencing) $l;L mikg;ghd RISC (RNA induced silencing complex) - ,y; 
nrYj;jg;gLfpd;wd. RISC Nfhu;j;jypd; NghJ (assembly) siRNA mjDila RUs; mikg;ig 
,of;fpwJ kw;Wk; xw;iw ,ioAila RNA, mRNA ,yf;Fld; fyg;GWfpwJ. ,j;jifa 
RNAi jhtuj;ij cz;Zk; cUisg; GOf;fspy; (nematodes) fhzg;gLfpwJ. 

 
kugZ khw;wg;gl;lj; jhtuq;fs; (Transgenic plants / Genetically modified crops – GM 
crops) 
 
fisf;nfhy;yp vjpu;g;Gj;jd;ik – fpisNghNrl; (Glyphosate) 
 
 gapu; epyq;fspy; vg;NghJk; fhzg;gLk; xU gpur;rpid fisfshFk;. fisfs; 
gapu;fSld; #upa xsp> ePu; czT kw;Wk; Neha;fspd; flj;jpfshf cs;sd. ,tw;iwf; 
fl;Lg;gLj;jhtpl;lhy; fisfs; gapu;tpisr;riy Fwpg;gplj;jf;f msT Fiwj;JtpLk;. 
 

kugZ khw;wg;gl;lj; jhtuq;fs; NtnwhU capupapd; GJikahd DNA Eiof;fg;gl;l 
kugZj; njhifak; ngw;wj; jhtuq;fshFk;. 

 
fpisNghNrl; fisf;nfhy;yp mnkupf;f epWtdkhd khd;rhd;Nlh (Monsanto) %ykhf 

jahupf;fg;gLfpwJ. ,jd; tzpf ngau; ‘uTz;l; mg;’ MFk;. ,J jhtuq;fspy; 5 
<NdhigUNtl; rpf;fpNkl; - 3 /gh];/Ngl; rpe;jNl]; nehjpia (5 enopyrucate shikimate 3, 
phosphate synthase - EPSPS) jil nra;tjd; %yk; jhtuq;fisf; nfhy;YfpwJ. ,e;j nehjp 
eWkz%l;Lk; mkpNdh mkpyq;fs> itl;lkpd;fs;> gy ,uz;lhk; epiy jhtu tsu;rpij 
nghUl;fspd; cw;gj;jpapy; <LgLfpwJ. 
 
 jhtug;gapu;fspy; fpisNghNrl; rfpg;Gj;jd;ikia cUthf;f gy topfs; cs;sd. 
,tw;wpy; xU cj;jp kz;tho; ghf;Bupa kugZ xd;iw Eiog;gjhFk;. ,e;j kugZ xU 
fpisg;NghNrl; - jhq;F tif EPSPS-ir cz;lhf;FfpwJ. kw;nwhU cj;jp xU NtWgl;l 
kz;tho; ghf;Bupa kugZit Eiog;gjhFk;. ,J fpisNghNrl; rpijf;Fk; nehjpia cw;gj;jp 
nra;fpwJ. 
 
fisf;nfhy;ypiaj; jhq;Fk; jd;ikAila jhtuq;fspd; mD$yq;fs; (Advantage of 
herbicide tolerant crops): 
 

• fisfs; Fiwf;fg;gLtjhy; tpisr;ry; mjpfupf;fpwJ. 
• fisf;nfhy;yp njspg;G FiwfpwJ. 
• jhtuq;fSf;Fk;> fisfSf;Fk; ,ilNaahd Nghl;b FiwfpwJ. 
• Fiwthd er;Rg; nghUl;fs; gad;gLj;jg;gLtjhy; mtw;wpd; ghjpg;G kz;zpy; 

FiwthfNth> nra;jpwd; FiwthfNth fhzg;gLk;. 
• kz;zpd; jd;ikiaAk;> Ez;ZapupfisAk; ,jd; %yk; ghJfhf;fyhk; 

 
 
fpisNghNrl; rfpg;Gj; jd;ik nfhz;l cUisf;fpoq;F jhtuj;ij cUthf;Fk; topKiw: 

 
‘ghu;’ flj;jp %ykhf Eioj;jy; 
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‘ghu;’ kugZ nfhz;l cUisf;fpoq;fpd; nry;iy tsu;g;G nra;jy; 

 
fisf;nfhy;yp vjpu;g;G cUisf;fpoq;F nry;fs; 

 
Ma;Tf;$lj;jpy; tsu;g;G 

 
Nfy];→ cWg;Gfshf;fk; 

 
kugZ khw;wk; nra;ag;gl;l fisf;nfhy;yp jhf;fj;ij vjpu;nfhs;Sk; jhtuq;fs; 

 
/gh];lh fisf;nfhy;yp vjpu;g;Gj; jd;ik (Herbicide Tolerant - Basta) 
 
 /gh];gpNdhj;uprpd; vd;Dk; Ntjpag; nghUs; mlq;fpa nghJthf nray;gLk; 
fisf;nfhy;ypapd; tzpfg; ngau; gh];lh (basta) MFk;. gh];lh fisf;nfhy;yp vjpu;g;G 
kugZ (PPT) (L-/gh];gpNdhj;jpuprpd;) nkbfhNfh rilth (Medicago Sativa) vDk; 
jhtuj;jpypUe;J gpupj;njLf;fg;gLfpwJ. ,J mk;Nkhdpah cs;Nsu;g;gpy; gq;Nfw;Fk; FSl;likd; 
rpe;jNl]; vd;w nehjpiaj; jil nra;fpwJ. PPT kugZ Gifapiyapy; cs;Eiof;fg;gl;lJ 
kw;Wk; kugZ khw;wkile;j Gisapiyj; jhtuk; PPTf;F vjpu;g;Gj; jd;ikAilaJ. ,jidg; 
Nghd;w xU nehjp ];l;nug;Nlhikr]; i`f;Nuh];Nfhgpf]; (Streptomycetes hygroscopicus)-
ypUe;Jk; gpupj;njLf;fg;gl;Ls;sJ. ,jpYs;s ghu; (bar) kugZ /gh];gpNdhj;iurpd; mrpl;ily; 
l;uhd;];/gNu]; (PAT) vd;gij Fwpf;fpwJ. ,J gUj;jp kw;Wk; gPl;&l; Nghd;w gapu;j; 
jhtuq;fspy; cs;Eiof;fg;gl;L kugZ khw;wk; nra;ag;gl;l jhtuq;fs; cUthf;fg;gLfpd;wd. 
 
G+r;rpfs; vjpu;g;Gj; jd;ik –Bt k gapu;fs;  
(Insect resistance – Bt crops) 
i. Bt gUj;jp (Bt Cotton) 
  
 Bt gUj;jp vd;gJ kugZ khw;wgl;l xU capupdk; (GMO) my;yJ kugZr; rhu; khw;wk; 
nra;ag;gl jPq;Fapup (pest) vjpu;g;G ngw;w gUj;jpj; jhtu ufkhFk;. ,J fha;GOtpw;F 
(bollworm) vjpuhd G+r;rp vjpu;g;Gj;jd;ikia nfhz;Ls;sJ. 
 
 Ngrpy;y]; JupQ;rpnad;rp]; (Bacillus thuringiensis) vd;w ghf;Bupaj;jpd; ufq;fs; 200-
f;F mjpfkhd nt;tNtW Bt er;Rg; nghUl;fis cw;gj;jp nra;fpd;wd. ,it xt;nthd;Wk; 
ntt;NtW G+r;rpfSf;F jPq;fpiof;fpd;wd. ngUk;ghyhd Bt er;Rfs; yhu;th epiyapYs;s 
me;Jg;G+r;rpfs;> tz;zj;Jg;G+r;rpfs;> tz;Lfs;> gUj;jpf;fha;g;GOf;fs;> cz;zp (gad flies) 
Nghd;wtw;iw mopf;fpwJ. Mdhy; kw;w capupdq;fSf;F vt;tpj ghjpg;igAk; 
Vw;gLj;Jtjpy;iy. 
 
 ,e;j Cry njhFjpiar; Nru;e;j vz;Nlhlhf;rpdpy; (endotoxin) cs;s er;Rg; 
gbfq;fSf;F kugZ FwpaPL nra;ag;gLfpd;wJ. gUj;jpj; jhtuj;ij jhf;fp mjid cz;Zk; 
NghJ Cry er;R G+r;rpapd; tapw;wpDs; nrd;W fiufpwJ. 
  
 Flypd; vgpjPypa rt;Tfs; xU rpy mtrpakhd Cl;lg; nghUl;fspd; cs;nsLg;ig 
jLf;fpd;wd. ,jd; %yk; nghl;lhrpak; madpfspd; NghJkhd msT rPupaf;fk; G+r;rpfspy; 
,of;fg;gLfpwJ. ,jdhy; rpWFlypd; glyj;jpy; cs;s vgpjPypa nry;fs; ,wf;fpd;wd. ,J 
G+r;rpapd; yhu;thf;fs; ,wg;gpw;F fhuzkhfpwJ. 
  
ed;ikfs; 
 
 Bt gUj;jpapd; ed;ikfs; gpd;tUkhW 
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• gUj;jp tpisr;ry; mjpfupf;fpwJ> Vnddpy; fha;g;GOf;fspd; jhf;Fjy; ed;F 
fl;Lg;gLj;jg;gLfpwJ. 

• Bt gUj;jp gapupLtjpy; gad;gLj;jg;gLk; G+r;rp kUe;J Fiwf;fg;gLfpwJ. 

• gapu; tsu;g;gpy; cz;lhf;Fk; nryT FiwfpwJ. 
 

jPikfs; 
 
Bt gUj;jpapd; jPikfs; gpd;tUkhW 

• Bt gUj;jp tpijapd; tpiy mjpfk;. 

• ,jd; tPupak; Kjy; 120 ehl;fs; kl;LNk. gpd;du; ,jd; tPupak; FiwfpwJ. 
• rhW cwpQ;Rk; jj;Jg;G+r;rpfs; (Jassids)> mRtpdpg; G+r;rpfs; (aphids)> nts;is <f;fs; 

(white flies) Nghd;wtw;wpw;F vjpuhf ,J nray;gLtjpy;iy. 

• kfuhe;jr;Nru;f;ifapy; Jiz GupAk; G+r;rpfis ghjpf;fpwJ. ,jdhy; tpisr;ry; 
FiwfpwJ. 

 
ii. Bt fj;jpupf;fha; (Bt Brinjal) 
 
 kw;nwhU kugZ khw;wkile;jj; jhtuk; ,JthFk;. ,J ntt;NtW tif fj;jpupf;fha; 
gapu; ufq;fspd; kugZj; njhifaj;jpw;Fs; Ngrpy;y]; JupQ;rpnad;rp]; vDk; kz;tho; 
ghf;Bupaj;jpypUe;J gpupj;njLf;fgl;l gbf Guj kugZ (Cry1Ac) vd;w kugZit Eiog;gjhy; 
cUthf;fg;gl;ljhFk;. ,e;j kugZTld; Nru;e;J Kd;dpaf;fpfs; (promotors)> KbTWj;jp 
(terminator) xU capupvjpu;g;nghUs; jil (antibiotic resistance)> milahsf; Fwp kugZ 
(marker gene) Nghd;wit mf;Nuhghf;Bupak; top Vw;gLj;jg;gLk; cs;Eioj;jy; %yk; kugZ 
khw;wk; nra;ag;gLfpwJ. Bt fj;jpupf;fha; nygpNlhg;nluh (lepidoptera) tid G+r;rpfSf;F 
Fwpg;ghf fj;jpupf;fha; kw;Wk; jz;L Jisg;ghDf;F (leucinodes orbonalis) vjpuhf 
cUthf;fg;gl;Ls;sJ. 
 
iii.jhuh fLF fyg;gpdk; (Dhara mustard Hybrid - DMH) 
  
 muR cjtp nray;jpl;lj;Jld; by;yp gy;fiyf;fofj;ijr; Nru;e;j gapu;fspy; 
kugZr;rhu; khw;wq;fis ifahSk; mwptpay; ikaj;jpd; mwptpay; mwpQu; FOtpduhy; 
kugZ khw;wkile;j DMH – 11 vd;w fLF ufk; cUthf;fg;gl;lJ. ,J fisf;nfhy;yp 
vjpu;g;Gj;jd;ik ngw;w (Herbicide tolerant - HT)> kugZ khw;wgl;l jhtukhFk;. ,J gu;Nd]; 
/ ghu;];lhu; (Barnase / Barstar) vd;Dk; njhopy;El;gj;ijg; gad;gLj;jp kz;zpy; thOk; 
ghf;Bupaj;jpd; kugZ Nru;f;fg;gl;L cUthf;fg;gLk; fLF tifahFk;. ,J Xu; 
jd;kfue;jr;Nru;f;if jhtukhFk;. kz;tho; ghf;Bupaj;jpypUe;J DMH – 11  %d;W 
kugZf;fisf; nfhz;Ls;sJ. mit /ghu; kugZ (Bar gene)> gu;Nd]; kugZ (Barnase 
gene) kw;Wk; /ghu;];lhu; kugZ (barstar gene). ,e;j ghu; kugZ> jhtuj;ij /gh];lh 
vd;Dk; fisf;nfhy;ypf;F vjpu;g;Gj;jd;ik cilajhf;FfpwJ. 
 
itu]; vjpu;g;Gj;jd;ik (Virus Resistance) 
 
 gy jhtuq;fs; itu]; jhf;Fjyhy; ghjpf;fg;gLfpd;wd. ,jdhy; mjpf ,og;Gk; kw;Wk; 
,wg;Gk; cz;lhfpd;wd. capup njhopy;El;gk; gad;gLj;jg;gl;L itu]pw;F vjpuhd kugZf;fs; 
Xk;GapupDs; nrYj;jg;gLfpd;wd. ,jd; %yk; itu]; vjpu;g;Gj; jd;ik cUthf;fg;gLfpwJ. 
itu]; DNA itr; nraypof;fr; nra;af;$ba jil kugZf;fis Eiog;gjd; %yk; ,J 
rhj;jpakhfpwJ. 
 
/gpNstu;Nrtu; jf;fhsp (FlavorSavr tomato) 
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 mf;Nuhghf;Bupaj;ijg; gad;gLj;jp Nkw;nfhs;sg;gl;l kugZg; nghwpapay; %ykhf 
FlavrSavr jf;fhsp cUthf;fg;gLfpwJ. mjhtJ> jf;fhsp ePz;l ehl;fSf;F ,ay;ghd epwk; 
kw;Wk; kzk; khwhky; epiyepWj;jp itf;fg;gLfpwJ. 
 
 kugZg; nghwpapaypd; %yk; jf;fhspf;fha; gOj;jy; jhkjg;gLj;jg;gLfpwJ kw;Wk; 
,jd; %yk; fdp nkd;ikahtJ jLf;fg;gLfpwJ kw;Wk; ePz;l ehl;fs; nflhky; 
ghJfhf;fg;gLfpwJ. czu;jil kugZ (anti sense gene) mf;Nuhghf;bupa top kugZ khw;w 
nray;ghl;L Kiwahy; ePz;l ehl;fs; nflhky; ,Uf;Fk; jf;fhsp cUthf;fg;gLfpwJ. ,jpy;; 
ntspg;ghl;bw;F vjpuhd kugZ (antisense gene) Eiof;fg;gLfpwJ. 
 
 ,e;j kugZ ghypNfyf;LNuhNd]; (polygalacturonase) nehjpapd; cw;gj;jpia 
,ilaPL (interferes) nra;fpwJ. ,jdhy; fha; fdpahtJ jhkjkhfpwJ. ,jd; %yk; 
jf;fhspia ePz;l ehs; Nrkpg;gpd; NghJk; neLe;J}uk; vLj;Jr; nry;Yk; NghJk; jf;fhspia 
nflhky; ghJfhf;fyhk;. 
 
nghd;epw muprp – capuptop Cl;lk; Nru;j;jy; (Golden rice - Biofortification) 
 
 ,J kugZ nghwpapaiyg; gad;gLj;jp cUthf;fg;gl;l nghd;epw muprp (xiurh 
rl;ilth - muprp) ,d; xU ufkhFk;. capupr; nray; %yk; cUthf;fg;gl;l itl;lkpd; A-tpd; 
Kd;Ndhbahd gPl;lh fNuhl;bd; muprpapd; cz;Zk; gFjpapy; Eiof;fg;gLtjhFk;. ,J 
,q;Nfh Nghl;upf]; (Ingo Potrykus) kw;Wk; mtuJ FOtpduhy; cUthf;fg;gl;lJ. ,jd; 
Nehf;fk; ney; gapuplg;gLk; gFjp kw;Wk; gad;gLj;jg;gLk; gFjpfspy; epyTk; itl;lkpd; A 
Fiwg;ghl;il ePf;FjyhFk;. ,jdhy; Ie;J tajpw;Fl;gl;l mjpf mstpyhd Foe;ijfspd; 
,wg;G Fiwf;fg;gLk;. nghd;epw muprp mjd; ngw;Nwhiu tpl $Ljyhf Nru;f;fg;gl;l %d;W 
tifahd gPl;lh – fNuhl;Bd; cUthf;f kugZf;fisf; nfhz;Ls;sJ. mitahtd 
ehu;rp];]]; #Nlhehu;rp];]]; (Narcissus pseudonarcissus) vd;w jhtuj;jpypUe;J (daffodil) 
ngwg;gl;l ‘psy’vd;w (phytoene synthase) kugZ> vu;tpdpah AupNlhNthuh (Erwinia 
uredorara) vd;w kz;-tho; ghf;Bupahj;jpypUe;J ngwg;gl;l ‘crt.1’ vd;w kugZ kw;Wk; ,ay; 
ney; ufj;jpd; (wild rice) fUT+z; jpRtpypUe;J ngwg;gl;l ‘lyc’ (lycopene cyclase) vd;w 
kugZ Nghd;wit MFk;. 
 
 rhjhuz muprp ufj;jpd; fUT+z; jpR gPl;lh fNuhl;bidf; nfhz;bUg;gjpy;iy. nghd;epw 
muprp kugZ khw;wgl;l muprp tifahFk;. ,jdhy; jw;NghJ ,jd; fUT+z; jpRtpy; gPl;lh 
fNuhl;Bd; Nru;f;ifAWfpwJ. ,J kW$l;bizT DNA njhopy;El;gj;ijg; gad;gLj;jp 
nra;ag;gLfpwJ. nghd;epw muprp Foe;ijfspy; epyTk; FUl;Lj; jd;ik (blindness)> 
tpopntz;gly twl;rp (Xerophthalmia) Mfpatw;iw fl;Lg;gLj;JfpwJ. 
 
kugZ khw;wg;gl;l czTfs; (GM food) – ed;ikfs; 
 

• jPq;Fapup (pest) mw;w mjpf tpisr;ry; 

• G+r;rpf; nfhy;yp gad;ghL 70% msT Fiwg;G 

• kz; khRg;ghL gpur;iridiaf; Fiwf;fpwJ. 
• kz; Ez;Zapupj; njhif Ngzg;gLfpwJ. 

 
Mgj;Jfshf ek;gg;gLgit 
 

• fy;yPuiy ghjpf;fpwJ> rpWePuf nray;ghl;il ghjpf;fpwJ> Gw;WNehia cz;lhf;FfpwJ. 
• `hh;Nkhd; rkkpd;ik kw;Wk; cly;epiy rPu;FiyT (physical disorder) 

• ghf;Bupa Gujj;jpd; fhuzkhf Neha; vjpu;g;Gj;jd;ik njhFjpapy; Nkhrkhd tpisTfs; 
Vw;gLfpd;wd. 

 
vjpu;g;Gj;jd;ik njhFjpapy; Nkhrkhd tpisTfs; Vw;gLfpd;wd 
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• gpwo;r;rpaile;j mjpu;r;rp (jpBu; kpifAzu;T tpid) (Anaphylactic shock) kw;Wk; 

xt;thik. 
• tpijfspd; capu;g;Gj; jd;ik ,og;G GM gapu;fspd; KbTWj;jp tpijj; 

njhopy;El;gj;jpy; (Terminator seed technology) fhzg;gLtJ. 
 
ghypi`l;uhrpgpAl;lNul; (Polyhydroxybutyrate - PHB) 
 
  
 nraw;ifg; ghypku;fs; (synthetic polymers) vspjpy; rpijtilahkYk;> kz; 
khRWj;jpahfTk;> vupf;Fk; NghJ #oypy;> Gw;WNeha; cz;lhf;Fk; ilahf;rpd; (dioxin) 
Nru;f;ifAWj;jpfshfTk; cs;sd. vdNt> #oy; khRWj;jhj khw;W ghypku;fis ngWtjw;fhd 
Kaw;rpfs; Nkw;nfhs;sg;gl;ld. ghypi`l;uhf;]p My;fNdhNtl;fs; (Polyhydroxyalkanoates - 
PHAS)> ghypi`l;uhf;rpgpAl;lNul;fs; (PHB) Mfpa ,uz;Lk; rpijtila $ba capup 
ghypku;fshFk;. ,tw;wpw;F gy kUj;Jtg; gad;ghLfs; cs;sd. vLj;Jf;fhl;lhf rupahd 
Vw;gplj;jpy; kUe;J Nru;f;fg;gLjy; (drug delivery)> rhuf;fl;L mikf;f (scaffold) kw;Wk; ,ja 
thy;Tfs; mikf;f ,it cjTfpd;wd. PHAs nghJthf capupa ngU %yf;$WfshfTk; 
(biological macro molecules) ntg;g gpsh];bf;FfshfTk; (thermoplastics) nray;gLfpd;wd. 
,it capupa rpijtilaf; $bait. capupa xj;JNghFk; jd;ik cilait. 
 

gy;NtW tifahd Ez;Zapu;fs; gad;gLj;jg;gl;L gy;NtW tifahd PHA –f;fs; 
cUthf;fg;gLfpd;wd. ,tw;wpy; fpuhk Neu; ghf;Bupaq;fshd Ngrpy;y]; nkfh];bupak;> 
Ngrpy;y]; rg;ilyp];> fhu;dpghf;Bupak; 

 
FSNldpf;fk; Nghd;witAk;> fpuhk; vjph; ghf;Bupaq;fshd #NlhNkhdh]; rpw;wpdq;fs;> 

My;fyp[Pd;]; A+l;Nuhgh]; (Alcaligenes utrophus) Nghd;witAk; mlq;Fk;. 
 
ghypyhf;bf; mkpyk; (polylactic acid - PLA) 
 
 ghypyhf;bf; mkpyk; my;yJ ghypyhf;ilL (polylactide) capupa rpijtilaf;$baJ. 
capupa nray;ghLila ntg;g gpsh];bf; MFk;. 
 
 ,J kf;fhr; Nrhs jurk; (corn starch)> kuts;spf; fpoq;F Ntu;fs; (cassava roots)> 
rPty;fs;> jurk; my;yJ fUk;G Nghd;w kPs;GJg;gpf;fj;jf;f %yg;nghUl;fspypUe;J ngwg;gLk; 
fupk tisa (aliphatic)> ghypna];lu; (polyester) MFk;. PLA jahupg;gpy; ,uz;L Kf;fpa 
xw;iw myFfs; (monomers) gad;gLj;jg;gLfpd;wd. yhf;bf; mkpyk; kw;Wk; yhf;ill; vd;w 
Roy; ilna];lu; (cyclic diester) fiuepiyapYs;s jfu Mf;NlhNtl Nghd;w cNyhf 
tpidA+f;fp (catalyst) Nghd;wtw;wpd; cjtpNahL ,e;j Ntjpg;nghUspd; tisa mikg;ig 
jpwj;jy; jhd; kpfTk; rhjhuzkhd topKiwahFk;. cNyhf tpidA+f;fp tpid  kw;Wk; | 
ghypyhf;bf; mkpyj;jpd; rk msTfspy; KbtilfpwJ. 
 
gr;ir kpsu;nthspg; Gujk; (Green flurescent protein - GFP) 
 
 ,J238 mkpNdh mkpy vr;rq;fshy; (26.9 kDa) Mf;fg;gl;Ls;sJ. ePyk; Kjy; Gw Cjh 
fjpu;fshy; xspA+l;lg;gLk; NghJ (395 nm) ,J Mo;e;j gr;ir epwkhf xspu;fpwJ. 
 

nray;topKiw 
 

gr;ir kpsu;nthspg; Gujk; (Green Fluorescent Protein - GFP) 

 
mf;Fthupah tpf;NlhupahtpypUe;J (n[y;yp kPd;) gpupj;njLj;jy; 
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kugZ ,iaj;jy; (gene splicing) 

njhopy;El;gKiw → kugZ Fwpaj;jpy; (codon) 
khw;wk; nra;jy; 

 
muhgplhg;rp]; jhypahdh (Arabidopsis thaliana) 

jhtuj;jpy; Eioj;jy; 
 

muhgplhg;rp]; jhypahdh jhtuj;jpy; ntspg;ghliljy; 
 

 capupaypy; GFP %yf;$W Mf;]p[d; jtpu NtW ve;j $Ljy; Jizf; fhuzpfs; 
(cofactor)> kugZrhu; tpisg;nghUl;fs; (gene products)> nehjpfs;> js nghUl;fs; 
(substrators) Nghd;wit Njitg;glhky; mf epwkpj;jhq;fpfis (chromatophores) 
cz;lhf;Fk; ,jdhy; GFP xU kpfr;rpwe;j capupay; fUtpahfr; nray;gLfpwJ. 

GFP Kjd;Kjypy; mf;Fthupah tpf;Nlhupah (Aequorea victoria) vd;Dk; n[y;yp kPdpy; 
,Ue;J gpupj;njLf;fg;gl;l Xu; GujkhFk;. nry; kw;Wk; %yf;$W capupaypy; GFP kugZ 
mbf;fb xU kugZ ntspg;ghl;L mwptpg;ghsu; (reporter) fUtpahf gad;gLj;jg;gLfpwJ. ,J 
capup czu;tpfis (biosensor) cUthf;f khw;WU ngw;w tbtq;fspy; gad;gLfpwJ. 

 
capup kUe;jhf;fk; (Biopharming) 
 
 %yf;$W kUe;jhf;fk; vdTk; miof;fg;gLk; capup kUe;jhf;fk; kdpj gad;ghl;Lf;fhf 
kUe;J rhu; nghUl;fis cz;lhf;f kugZg; nghwpapay; %yk; kugZ khw;wkile;j 
jhtuq;fis cUthf;fpg; gad;gLj;JtjhFk;. ,J“%yf;$W Ntshz;ik my;yJ %yf;$W 
kUe;jhf;fk;” vdTk; mwpag;gLfpwJ. ,ay;ghd kUj;Jtj; jhtuq;fspypUe;J ,it 
khWgl;lit. jhtuq;fis capup tpidf;fyd;fshf (bioreactors) khw;wpg; gad;gLj;Jjy; 
etPd capup njhopy;El;gj;jpy; mjpf Kf;fpaj;jtk; ngw;W tUfpwJ. kugZ khw;wkile;j 
jhtuq;fisg; gad;gLj;jpg y tifahd kUe;Jg; nghUl;fis ngwyhk;. vLj;Jf;fhl;L : 
nghd;epw muprp. 
 
capup topj;jpUj;jk; (Bioremediation) 
 
 #oy; khRWjiy Rj;jk; nra;a Ez;Zapu;fs; my;yJ jhtuq;fisg; gad;gLj;JtJ 
capup topj;jpUj;jk; vdg;gLfpwJ. fopTePu;> njhopw;rhiy fopT> jplf;fopTfs; Nghd;wtw;iw 
cs;slf;fpa fopTfis rupnra;a ,e;j mZFKiw gad;gLj;jg;gLfpwJ. capup topj;jpUj;jk; 
kz;> epyj;jb ePu; Mfpatw;wpy; ,Uf;Fk; vz;nza; frpT> ngl;Nuhypa Ntjpa vr;rq;fs;> 
G+r;rpf;nfhy;ypfs; my;yJ td;cNyhfq;fs; Nghd;wtw;iw ePf;FfpwJ. gy vLj;Jf;fhl;Lfspy; 
,aw;gpa kw;Wk; ePupy; gad;gLj;jg;gLk; capuptopj;jpUj;j cj;jpfs; gpd;tUkhW: 
 

• capup topj;jpUj;jk; nray;ghl;bw;F #oy; rpw;wpdq;fshf cs;ehl;L Ez;Zapu;j; 
njhifiag; (microbial population) gad;gLj;Jjy;. 

• jftikg;G Nkw;nfhz;l my;yJ tbtikg;G nra;ag;gl;l Ez;Zapup cl;Gfl;ly;fis 
(Inoculants) nfhz;L capup topj;jpUj;jk; nra;jy;. 

• gRikj; njhopy;El;gk; - jhtuq;fis capup topj;jpUj;jj;jpw;F gad;gLj;Jjy;. 
 
capup topj;jpUj;j njhopy;El;gj;jpw;fhd rpy vLj;Jf;fhl;Lfs;: 
  

• jhtu topj;jpUj;jk; (Phytoremediation) - #oy; khRWj;jpfis jhtuq;fisg; 
gad;gLj;jp jpUj;jk; nra;jy;. 

• G+Q;ir topj;jpUj;jk; (Mycoremediation) – G+Q;irfisf; nfhz;L #oy; 
khRWj;jpfis jpUj;jk; nra;jy;. 
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• capuptop fhw;Nwhl;lkspj;jy; (Bioventing) - ,J Mf;rp[d; my;yJ fhw;Nwhl;lj;ij 
mjpfupf;Fk; xU nrayhFk;. ,jd; %yk; #oy; khRWj;jpfspd; rpijitj; 
Jupjg;gLj;jyhk;. 

• capup top fiuj;Jg; gpupj;jy; (Bioleaching) – khRWj;jg;gl;l ,lq;fspypUe;J fiury; 
cNyhf khRWj;jpfis (metal pollutant) fiury; epiyapy; Ez;zpapupfisg; 
gad;gLj;jp kPl;ly;. 

• capup top ngUf;Fjy; (Bioaugmentation) – xU rpy Nju;e;njLf;fg;gl;l 
Ez;zpapu;fis Nru;g;gjd; %yk; rpijtilAk; Ntfj;jpid mjpfupf;fr; nra;Ak; 
nray;Kiw. 

• cukhf;Fjy; (Composting) – Ez;zpaupfisf; nfhz;L jpl fopTfis cukhf 
khw;Wk; nray;Kiw. ,J jhtu tsu;r;rpf;F Cl;lg; nghUshf gad;gLk;. 

• Ntu;g;Gy tbfl;ly; (Rhizofiltration) – Ez;zpapu;fisf; nfhz;L cs;nsLj;jy; 
my;yJ fupk Nru;kq;fis rpijj;jy;. 

• Ntu;g;Gy Ez;Zapupj; J}z;ly; (Rhizostimualtion) – jhtu tsu;r;rpia Ntu;g;Gy 
Ez;Zapupfs; %yk; J}z;ly;; ,J rpwe;j tsu;r;rp #o;epiyfis nfhLg;gjd; 
%ykhfNth er;Rg; nghUl;fis Fiwg;gjdhNyh J}z;lg;gLfpwJ. 

 
tuk;Gfs; (Limitations) 
 

• capup topj;jpUj;j Kiwapy; capuparpijtpw;Fs;shFk; khRWj;jpfis kl;LNk khw;w 
,aYk;. 

• khRWj;jg;gl;l ,lq;fspy; cs;s #o;epiyfSf;F Vw;g kl;LNk capup topj;jpUj;j 
nray;Kiwfisf; Fwpg;ghf nra;a KbAk;. 

• khRWj;jg;gl;l ,lj;jpy; ngupa mstpyhd nray;ghLfis rpwpa mstpyhd 
Kd;Nrhjidfs; nra;j gpd;dNu gpd;gw;w Ntz;Lk;. 

• capup topj;jpUj;jk; nraYf;fhf kugZg; nghwpapay; njhopy;El;gj;jpd; gad;ghL 
kugZ khw;wkile;j Ez;Zapupfis cUthf;f my;yJ Ez;Zapupf; $l;likg;Gfis 
cUthf;f kpfTk; mjpf jpwd; Ntz;bapUj;jy;. 

 
capupvupnghUs; (Biofuel) / ghrp capupvupnghUs; (Algal Biofuel) 
 
 ghrp capup top vupnghUs; my;yJ ghrp top vz;nza; vd;Wk; miof;fg;gLk; ghrp 
vupnghUs; ngl;Nuhypa vz;nza; vd;w njhy;Yapy; vr;r jput vupnghUSf;F xU khw;whf 
cs;sJ. mJ ghrpfis mjpf Mw;wiyf; nfhz;l vz;nza;apd; %yg;nghUshf 
gad;gLj;JfpwJ. NkYk; ghrp vupnghUl;fs; nghJthfg; gad;gLj;jg;gLk; %yq;fshd kf;fhr; 
Nrhsk;> fUk;G Nghd;wtw;wpypUe;J ngwg;gLk; Mw;wYf;F xU khw;whf tpsq;Ffpd;wd. Mw;wy; 
neUf;fbAk; cyf czT neUf;fbAk; ghrp tsu;g;gpy; (Algal culture) xU Mu;tj;ij 
J}z;bAs;sd. ,e;j tsu;g;G capup Bry; cw;gj;jpf;fhfTk;> ,ju capup vupnghUl;fspd; 
cw;gj;jpf;fhfTk; gad;gLj;jg;gLfpwJ. ,e;j cw;gj;jp Ntshz;ikf;Fg; gad;glhj epyj;ijg; 
gad;gLj;JfpwJ. Nghl;upNahfhf;f]; gpuhdpI (Botryococcus braunii) vd;w ghrp nghJthf 
capupvupnghUs; jahupg;gpw;F gad;gLj;jg;gLfpwJ. 
 
ghrp capupvupnghUs; 
 
ghrpfshy; capupa i`l;u[d; cw;gj;jp (Biological hydrogen production by algae) 
 capupa i`l;u[d; cw;gj;jp ghrpfspy; xsp capupa Kiwapy; ePu;gpsf;Fk; nray; 
KiwahFk;. nghJthd xspr;Nru;f;ifapd; NghJ fpshkpNlhNkhd]; uPd;`hu;bI 
(Chlamydomonas reinhardtii) vd;w ghrp Mf;rp[id ntspNaw;WfpwJ. ,jw;F fe;jfk; 
nfhLf;fg;glhj NghJ xspr;Nru;f;if epfo;tpy; ,J i`l;u[d; cw;gj;jpf;F khWfpwJ kw;Wk; 
vyf;l;uhd;fs; /ngu;ulhf;rpDf;F flj;jg;gLfpd;wd. (Fe) – i`l;Nuh[pNd]; nehjpfs; ,tw;iw 
,izj;J i`l;u[d; thA cw;gj;jp nra;fpd;wd. 
 
capuptsk; ehly; (Bioprospecting) 
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 capup tsk; ehly; vd;gJ capupa %yg;nghUl;fspypUe;J Gjpa tpiy nghUl;fis 
fz;lwpjy; kw;Wk; tzpfkakhf;fy; MFk;. capuptsk; ehlypy; capupnghUs; nfhs;isAk; 
Nruyhk;. ,jpy; cs;@u; kf;fsplkpUe;J Njhd;Wk; ,aw;if gw;wpa tl;lhu mwpT ,ju 
kf;fshy; Mjhaj;jpw;fhf cs;@u; kf;fspd; xg;Gjy; ,d;wpNah mtu;fSf;F vt;tpj ,og;gPLk; 
nfhLf;fhky; Ruz;lg;gl;L gad;gLj;jg;gLfpwJ. 
 
capupg;nghUs; nfhs;is (Biopiracy) 
 
 Njrpa kugZ tsq;fspd; kPJ jdpg;gl;l fl;Lg;ghl;il ngWk; epWtdq;fspdhy; 
mt;tsq;fspd; cz;ikahd cupikahsu;fSf;F NghJkhd mq;fPfhuk; my;yJ Cjpak; 
toq;fhky; mwpTrhh; nrhj;Jupik rl;lq;fis ifahSjy; capupg; nghUs; nfhs;is vd 
tiuaWf;fg;gLfpwJ. capupg; nghs; nfhs;isf;F vLj;Jf;fhl;lhf kQ;rs;> Ntk;G kw;Wk; 
kpfTk; ed;fwpe;j ghRkjp muprpapd; mnkupf;f epWtdq;fSf;F mnkupf;f fhg;Gupkk; kw;Wk; 
tzpf Kj;jpiu mYtyfj;jpdhy; toq;fg;gl;l rkPgj;jpa fhg;Gupkk;. ,e;j %d;W cw;gj;jpg; 
nghUl;fSk; ,e;jpa – ghfp];j;jhd; Jizf; fz;lj;jpd; cs;ehl;Lf;FupajhFk;. 
 
Ntk;gpy; capupg;nghUs; nfhs;is (Biopiracy of Neem) 
 
 ,e;jpa kf;fs; G+Q;ir kw;Wk; ghf;Bupa Njhy; Neha; njhw;wy;fis fl;Lg;gLj;j gy 
topfspy; Ntk;gpidAk; mjd; vz;nza;iaAk; gad;gLj;jp te;jdu;. Ntk;gpd; gz;Gfis 
,e;jpau;fs; cyfk; KOtJk; cs;s kf;fSld; gfpu;e;J nfhz;ldu;. W.R. fpNu]; (W.R. 
Grace) vd;w mnkupf;f gd;dhl;L epWtdKk; (MNC) mnkhpf;f Ntshz;JiwAk; (USDA – 
United States Department of Agriculture) 1990 Mk; Mz;bd; Kw;gFjpapy; ,e;j mwpitj; 
jpUb INuhg;gpa fhg;Gupkk; epWtdj;jpy; (EPO) Xu; fhg;Gupkk; cupkk; “gpupj;njLf;fg;gl;l ePu; 
ntWg;G (hydrophobic) Ntg;g vz;nza;apd; cjtpAld; jhtuq;fspd; Nky; Vw;gLk; 
Neha;fisf; fl;Lg;gLj;Jk; xU nray;Kiwf;fhf Nfhug;gl;lJ”. Ntk;gpd; G+Q;ir vjpu;g;G 
kw;Wk; ghf;Bupa vjph;g;G gz;Gfis fhg;Gupkk; nra;tJ capupg; nghUs; nfhs;isf;F Xu; 
vLj;Jf;fhl;lhFk;. vdpDk; ,e;jpau;fspd; ghuk;gupa mwpthdJ ,Wjpapy; ghJfhf;fg;gl;L> 
fhg;Gupkk; ,uj;J nra;ag;gl;lJ. 
 
kQ;rspy; capupg;nghUs; nfhs;is (Biopiracy in Turmeric) 
 
 1995-Mk; Mz;L mnkupf;f If;fpa ehl;bd; fhg;Gupik kw;Wk; tzpf FwpaPL mYtyfk; 
(United States Patent and Trademark Office) kQ;ris xU fpUkp ehrpdpahf 
gad;gLj;Jtjw;F fhg;Gupikia toq;fpaJ. kQ;rs; ,e;jpa kf;fshy; Gz;fis Ntfkhf 
Fzg;gLj;jTk;> Gz; jbg;Gfis Fzg;gLj;jTk;> xU tPl;LkUe;jhf gad;gLj;jg;gl;L tUfpwJ. 
kQ;rs; ,e;jpa kf;fshy; Gz;fis Ntfkhf Fzg;gLj;jTk;> Gz; jbg;Gfis Fzg;gLj;jTk; 
xU tPl;L kUe;jhf gad;gLj;jg;gl;L tUfpwJ. 1953-y; ,e;jpa kUj;Jt fofj;jhy; xU 
rQ;rpif fl;Liu (Journal article) ntspaplg;gl;lJ. mjpy; ,e;j kUj;Jtf; Fwpg;G cs;sJ. 
vdNt> ,jd; %yk; kQ;rspd; fpUkp ehrpdpg; gz;G cyfj;jpw;F Gjpajy;y vd;gJk;> ,J xU 
Gjpa fz;Lgpbg;gy;y vd;gJk;> ,e;jpau;fspd; ghuk;gupa mwptpd; xU gFjp vd;gJk; 
ep&gzkhdJ. US fhg;Gupkk; kw;Wk; tzpff; FwpaPL mYtyfj;jpw;fhd vjpu;g;G ,e;j 
vLj;Jf;fhl;by; xg;Gf;nfhs;sg;gl;lJ kw;Wk; ,e;jpah;fspd; ghuk;gupa mwpT ghJfhf;fg;gl;lJ. 
,J capupg; nghUs; nfhs;isf;fhd kw;nwhU vLj;Jf;fhl;lhFk;. 
 
ghRkjp muprpapy; capupg;nghUs; nfhs;is (Biopiracy of Basmati Rice) 
 
 1997 Mk; Mz;L nrg;lk;gu; 2-Mk; Njjp US fhg;Gupik kw;Wk; tzpff;Fwp mYtyfk; 
“ghRkjp muprp fhy;topfs; kw;Wk; jhdpaq;fs; njhlu;ghd fhg;Gupkj;ij iu]; nlf; (Rice tec) 
vd;w nlf;rh]; epWtdj;jpw;F gy cupikfisf; nfhLf;fpwJ. ,jpy; “ghRkjp” vd;w nrhy;iy 
,e;epWtdk; kl;LNk gad;gLj;Jk; cupikAk; mlq;Fk;. NkYk; ve;j xU fyg;GWj;jq;fspd; 
tpisthfj; Njhd;Wk; tpijfis gad;gLj;Jjy; rhu;ghd cupikAk; mlq;Fk;. jhtu 
Nkk;gLj;Jk; nraiyAk; ,e;j fhg;Gupkk; toq;FfpwJ. RiceTec–d; Gjpa murp fhy;topfSk; 
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rikay; gz;Gfs;> jurg; nghUspd; msT> muprp jhdpaq;fspy; vt;tsT cs;sJ 
vd;gdtw;iw epu;zapf;Fk; topKiwfSk; ,e;j fhg;Gupkj;jpy; mlq;Fk;. 
 
 ,e;jpah ,e;j gh];kjp muprp capupnfhs;isia WTOtpw;F TRIPS xg;ge;jj;ij kPwpa 
nray; vd vLj;Jr; nrd;wJ. ,jdhy; 2002Mk; Mz;L US fhg;Gupkk; mYtyfk; iu]; nlf; 
epWtdj;jplkpUe;J 15 cupikf; NfhUjy;fis uj;J nra;jJ. mjpy; Kf;fpakhf gh];kjp 
vd;w ngaUk; mlq;Fk;. fhg;Gupkk; epWtdk; iu]; nlf; epWtdj;jpd; ufj;ij ‘iu]; iyd; 
867’ (Rice line 867) vd;W khw;wpaJ. ,jd;%yk; ,e;jpa gh];kjp ufj;jpd; ntspehl;L 
Vw;Wkjpf;fhd cupkk; ghJfhf;fg;gl;lJ. 
 
capupnjhopy;El;gtpaypd;; gad;ghLfs; (Applications of Biotechnology) 
 

• 21Mk; E}w;whz;bd; kpfTk; Kf;fpakhd gad;ghl;L njhlu;Gila mwptpay;fspy; xU 
Kf;fpaj;Jtk; tha;e;j Jiw capupnjhopy;El;gkhFk;. ,J ek; tho;f;ifia xU 
gaDs;s Kiwapy; nrytpl ekf;Fs;s xU ek;gj;jFe;j JiwahFk;. 

• capupnjhopy;El;gtpaypd; gad;ghLfs; Ntshz;ik> kUj;Jtk;> #oy;> tzpf 
njhopy;fs; Nghd;w gy Jiwfspy; mjpfkhf gad;gLfpwJ. 

• ,e;j mwptpay; kugZ khw;wj; jhtu tiffisg; ngWtJ Nghd;w mjpf kjpg;Gs;s 
tpisTfisg; ngw;Ws;sJ. vLj;Jf;fhl;Lfshf kugZ khw;wkile;j gUj;jp (Bt – 
gUj;jp)> muprp> jf;fhsp> Gifapiy> fhyp/gpstu;> cUisf;fpoq;F> thio 
Nghd;wtw;iwf; Fwpg;gplyhk;. 

• Ntshz; gapu;fspy; fisf;nfhy;yp vjpu;g;Gj;jd;ik> ,Wf;f vjpu;g;Gj; jd;ik (strees 
resistant)> Neha; vjpu;g;Gj;jd;ik Nghd;wtw;iwf; nfhz;l tiffis cUthf;FtJ 
capupnjhopy;El;gj;jpd; kfj;jhd tpisT MFk;. 

• kdpju;fspy; ,d;Rypd; Fiwg;ghl;L Nehia rup nra;aTk; <Nfhiyia gad;gLj;jp 
kdpj ,d;Rypd; kw;Wk; ,uj;j Gujj;ij cUthf;f kUj;jt capup njhopy;El;g 
njhopw;rhiyfs; gad;gLfpd;wd. 

• capupnjhopy;El;g njhopw;rhiy %yk; jLg;G+rp kUe;J (Vaccine)> nehjpfs;> capu; 
vjpu;g;nghUl;fs;> ghy; rhu;e;j jahupg;Gfs;> ghdq;fs; (Beverages) Nghd;wtw;iw 
cw;gj;jp nra;ag;gLfpwJ. 

• capu;njhopy;El;gj;jpd; %yk; capup rpy;Yfis (biochips) mbg;gilahf nfhz;l 
capupa fzpdp cUthf;Fjy; NkYk; Xu; rhjidahFk;. 

• kugZ nghwpapay; kugZ ifahSjiy cs;slf;fpaJ; jpR tsu;g;G KOMf;Fj; 
jpwd; ngw;w (totipotent plant cell) jhtu nry;iy Ez;Zapup ePf;fg;gl;l Kiwapy; 
fl;Lg;gLj;jg;gl;l #oypy; jhtu efyhf;fk; nra;tjhFk;. 

• czTj; njhopw;rhiyapy; ];igUypdh (Spirulina)-itg; gad;gLj;jp jdp nry; Gujk; 
ngwg;gLfpwJ. 

• ,uz;lhk; epiy tsu;rpijg; nghUl;fs;> capup cuq;fs;> capup jPq;Fapupf; nfhy;ypfs;> 
nehjpfs; Nghd;wit cw;gj;jp nra;ag;gLfpwJ. 

• #oy;rhu; capupnjhopy;El;gj;jpw;fhf> capupj;jpus; Mw;wy; (Biomass energy)> capup 
vupnghUs;> capuptop jpUj;jk;> jhtu topjpUj;jk; Nghd;wit cUthf;fg;gl;Ls;sd. 

 
 

 
myF– 5 jhtuj; jpR tsh;g;G  

 
jhtug; GNuhl;Nlhgpsh];l;fs;> nry;fs;> jpRf;fs; my;yJ cWg;Gfis mtw;wpd; ,ay;ghd 
my;yJ rhjhuzr; #oypy; ,Ue;J gphpj;njLj;Jr; nraw;ifahd #o;epiyapy; tsh;j;jiyj; 
jpR tsh;g;G vd;fpNwhk;. ,it Nrhjid fyj;jpy; jhtug; GNuhl;Nlhgpsh];l;fs;> nry;fs;> 
jpRf;fs; kw;Wk; cWg;Gfs; tsh;g;G vd;Wk; miof;fg;gLk; (in vitro (yj;jPd;) – fz;zhb / 
Nrhjid FohapDs;) xU jpdg; gphp$W FWfpa fhyj;jpYk;> ,lj;jpYk; fl;Lg;gLj;jg;gl;l 
#o;epiyapy; gy;yhapuf;fzf;fhd jhtuq;fshfg; ngUf;fkilfpwJ. jpR tsh;g;G njhopy; 
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El;gk; tzpf Nehf;fpy; jhtu cw;gj;jp kl;Lkpd;wpj; jhtu Muha;r;rpfSf;Fk; gad;gLfpwJ. 
jhtuj; jpR tsh;g;G kugZ khw;wg;gl;l jhtuq;fspd; kPSUthf;fj;jpy; jtph;f;f Kbahj 
fUtpahfg; gq;fhw;WfpwJ. ,J jtph;j;J> jhtuj; jpR tsh;g;gpd; rpy Kf;fpag; gad;ghLfshf 
mhpa jhtug; ngUf;fk;> cah;ju (elite varieties) jhtuq;fspd; ghJfhg;G> itu]; mw;w jhtu 
cw;gj;jp> kugZ tsf;$W (Germplasm) ghJfhj;jy;> njhopw;rhiyapy; ,uz;lhk; epiy 
tsh;r;rpij khw;wg; nghUs;fs; cw;gj;jp kw;Wk; gy cs;sd. ,e;jg; ghlj;jpy; jpR tsh;g;gpd; 
tuyhW> njhopy; El;gk;> tif> gad;ghL kw;Wk; mwnewp gpur;rpidfSf;fhd tpopg;Gzh;T 
Mfpad tpthjpf;fg;gLfpd;wd.  
 
n[h;kdp ehl;Lj; jhtutpayhh; fhl;ypg; N`gh;Nyz;l; (1902) KO Mf;Fj; jpwd; fUj;ij 
Kd;nkhope;jhh;. NkYk; mth; tsh;g;G Clfj;jpy; Nykpak; gh;gpA+hpak; jhtu ,iyapilj; jpR 
nry;fisg; gad;gLj;jpr; nraw;ifahd #oypy; jhtur; nry;fis Kjd; Kjypy; tsh;j;Jg; 
ngUf;fkile;j nry;fisg; gad;gLj;jpr; nraw;ifahd #oypy; jhtur; nry;fis 
Kjd;Kjypy; tsh;j;Jg; ngUf;fkile;j nry;fisf; fpilf;fg; ngw;whh;. ,th; jhtuj; jpR 
tsh;g;gpd; je;ijahff; fUjg;gLfpwhh;.  
 
jpR tsh;g;gpd; mbg;gilf; nfhs;iffs;:  
 
jhtuj; jpR tsh;g;gpd; mbg;gilf; fUj;Jf;fshtd KO Mf;Fj;jpwd;>NtWghLWjy;> 
kWNtWghL miljy;>NtWghL ,oj;jy; Nghd;witahFk;.  
 
KO Mf;Fj;jpwd; (Totipotency):  
 
kugpay; jpwd;fisf; nfhz;Ls;s capUs;s jhtur; nry;fis Cl;l (fiury;) Clfj;jpy; 
tsh;f;Fk; NghJ mit KOj; jdpj; jhtukhf tsh;r;rpailAk; gz;Ng KO Mf;Fj;jpwd; 
vdg;gLk;.  
 
NtWghLWjy; (Differentiation):  
 
nry;fspy; caphp Ntjpapa kw;Wk; mikg;gpa khw;wq;fs; Vw;gLj;jp mtw;iwr; rpwg;ghd 
mikg;G kw;Wk; gzpapid Nkw;nfhs;sr; nra;jy;.  
 
kWNtWghLWjy; (Redifferentiation):  
 
Vw;fdNt NtWghLw;w xU nry; NkYk; NtWghLw;W kw;nwhU nry;yhf khw;wkiljy;. 
vLj;Jf;fhl;L: Cl;lr; rj;J Clfj;jpy; Nfy]; jpRtpd; nry;$Wfs; KOj;jhtu mikg;ig 
cUthf;Fk; jpwd; ngw;Ws;sij kWNtWghLWjy; vdyhk;.  
 
NtWghboj;jy; (Dedifferentiation):  
 
Kjph;r;rp mile;j nry;fs; kPz;Lk; Mf;Fj;jpRthf khwpf; Nfy]; Nghd;w jpRit cUthf;Fk; 
epfo;r;rp NtWghL ,oj;jy; vd miof;fg;gLfpwJ. capUs;s jhtur; nry;fspd;>jpRf;fspd; 
NtWghLWjYk;> NtWghboj;jYk; cs;shh;e;J xU Nruf; fhzg;gl;lhy; mit KO 
Mf;Fj;jpwd; ngw;wjhff; fUjg;gLk;.  
 
jhtuj; jpR tsh;g;G (Plant Tissue Culture – PTC):  
 
jhtuj; jpR tsh;g;G vd;gJ Ma;T $lr; Nrhjid tsh;g;G Kiw kw;Wk; Ez;Zaph; ePf;fpa 
epiyapy; jpR tsh;g;G Clfj;jpy; VNjDk; jhtug; gFjpfis tsh;j;jy; vd 
tiuaWf;fg;gLfpwJ. ,j;njhopy;El;gr; nray;Kiw %d;W mbg;gil newpKiwfisf; 
nfhz;Ls;sJ.  
 

• Njitahd jhtug;gFjp my;yJ mjd; gphp$W Njh;T nra;ag;gl;L> gpd;G ,ju clyg; 
gFjpapypUe;J gphpj;njLf;fg;gLfpwJ.  
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• ,J fl;Lg;gLj;jg;gl;l ,aw;gpay; #o;epiyapYk;> tiuaWf;fg;gl;l Ntjpapa (Cl;l 
Clfk;) #oypYk; guhkhpf;fg;gLfpwJ.  
 

gphp$W vd;gJ Njh;e;njLf;fg;gl;l jhtuj;ij cUthf;Ftjw;F tsh;g;G Clfj;jpy; itj;J 
tsh;f;fj; Njitg;gLk; jhtuj; jpR.  
 

jhtuj; jpR tsh;g;gpw;fhd mbg;gil Ma;tf trjpfs;:  
 
jhtuj; jpR tsh;g;gpw;F Ma;tfk; gpd;tUk; trjpfisf; nfhz;bUf;f Ntz;Lk;.  
 

• fz;zhbf; fyd;fisf; fOTtjw;fhd trjp kw;Wk; mtw;iw cyh;j;Jtjw;fhd 
Ez;ziy mLg;G (oven) trjp.  
 

• jd;dOj;jf; fyd; (Autociave), vyf;l;uhdpa juhR kw;Wk; pH kPl;lUld; $ba tsh;g;G 
Clfk; jahhpg;gjw;fhd miw  
 

• Ez;Zaph; ePf;fg;gl;l miw: ,J xU rPuLf;F fhw;W gha;T mikg;Gk;> cah;jpwd; Jfs; 
fhw;W (HEPA-High Efficiency Particulate Air) tbg;ghd; vd;wiof;fg;gLk; mOj;jf; 
fhw;Nwhl;l myFk; cs;sd. ,tw;wpd; Ntiy Ez;Zaph; mw;w xU #oiy 
cUthf;Ftjhfk;.  
 

• tsh;g;G trjp: gphp$W tsh;g;Gf; Fohapy; nghjpf;fg;gl;L 22 – 28°C ntg;g 
epiyapYk;>24000 yf;]; xspr;nrwptpYk;>8 – 16 kzp Neuk; xspf;fhyj;Jtj;jpYk;> 
Vwj;jho60%<ug;gjj;jpYk; tsh;f;fg;gLfpwJ.  
 

jhtuj; jpR tsh;g;gpy; mlq;fpAs;s mbg;gilj; njhopy;el;g Kiw:  
Ez;Zaph; ePf;fk;: (Starilization):  
 
Ez;Zaph; ePf;fk; vd;gJ tsh;g;G Clfk;> tsh;g;G fyd;fs;> gphp$W Nghd;wtw;wpypUe;J 
Ez;Zaph;fshd ghf;Bhpaq;fisAk;> G+Q;irfisAk; ePf;Fk; njhopy;El;gk;.  
 

1. Ez;Zaph; ePf;fg;gl;l epiyiag; guhkhpj;jy;: Ma;tfr; nraw;if tsh;g;gpy; Ez;Zaph; 
ePf;fg;gl;l epiyiag; guhkhpf;fg; gpd;tUk; Kiwfs; gpd;gw;wg;gLfpd;wd. fz;zhbf; 
fyd;fs;> ,Lf;fp> fj;jp> midj;J cgfuzq;fs; Mfpait jd;dOj;jf;fydpy; 15 psi 
(121°C ntg;gepiy) mOj;jj;jpy;>15 – 30 epkplq;fSf;F cl;gLj;jg;gLfpwJ my;yJ 
70% My;f`hypy; eidf;fg;gLfpwJ. ,ijj; njhlh;e;J ntg;g%l;lYk; Fsph;tpj;jYk; 
eilngw;W Ez;Zaph;ePf;fk; nra;ag;gLfpd;wd.  
 

2. tsh;g;G miw Ez;Zaph; ePf;fk; nra;jy;: Kjypy; jiu kw;Wk; Rth;fisr; Nrhg;G 
nfhz;Lk; gpwF 2% Nrhbak; i`g;NghFNshiul; my;yJ 95% vj;jdhy; nfhz;Lk; 
fOt Ntz;Lk;. rPuLf;F fhw;W gha;T miwapd; Nkw;gug;G 95% vj;jdhy; nfhz;L 
Ez;Zaph; ePf;fk; nra;ag;gl Ntz;Lk;. gpwF 15 epkplq;fSf;Fg; GwCjhf; fjph; 
tPr;rpw;F cl;gLj;jg;gl Ntz;Lk;.  
 

3. Cl;l Clfj;ij Ez;Zaph; ePf;fk; nra;jy;:tsh;g;G Clfk; nfhz;Ls;s fz;zhbf; 
fyid <uk; cwpQ;rhj gUj;jp my;yJ gpsh];bf nfhz;L %b> jd;dOj;jf;fydpy; 15 
psi (121°C) y; 15 – 30 epkplq;fSf;F Ez;Zaph; ePf;fk; nra;ag;gLfpwJ. jhtur; rhW> 
itl;lkpd;fs;> mkpNdh mkpyq;fs; kw;Wk; `hh;Nkhd;fs; Mfpait 0.2 μm Jis 
tpl;lKila kpy;ypNghh; tbfl;b topahfr; nrYj;jg;gl;L Ez;Zaph; ePf;fk; 
nra;ag;gLfpd;wd. Ez;Zaph; ePf;fpa rPuLf;F fhw;W gha;T miwapy; Ez;Zaph; ePf;fpa 
tsh;g;G Clfk; itf;fg;gLfpwJ.  
 



 

114 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

4. gphp$Wf;F Ez;Zaph; ePf;fk; nra;jy;: jpR tsh;g;gpw;Fg; gad;gLk; jhtug; nghUis 
Kjypy; XLfpd;w Foha; ePhpy; itj;J Ez;Zaph; ePf;fk; nra;ag;gLfpwJ. mjw;Fg; gpd; 
0.1% nkh;Fhpf; FNshiuL>70% My;f`hy; Nghd;wtw;iwg; gad;gLj;jp Ez;Zaph; mw;w 
epiyapy; rPuLf;F fhw;W gha;T miwapy; Gwg;gug;G Ez;Zaph; ePf;fk; nra;ag;gLfpwJ.  
 

Clfkl; jahpj;jy; (Preparation of Culture medium):  
 
jpR tsh;g;gpd; ntw;wp> tsh;g;G Clfj;jpd; $Wfs;> jhtu tsh;r;rp rPhpaf;fpfs;> ntg;gepiy>pH, 
xsp kw;Wk; <ug;gjk; Nghd;wtw;iwg; nghWj;J mikAk;. ve;jj; jdp ClfKk; midj;Jj; 
jhtuj; jpRtpd; cfe;j tsh;r;rpf;F cfe;jy;y. jpR tsh;g;G newpKiwf;Nfw;gj; jFe;j Cl;l 
Clfk; jahhpf;fg;gl;Lg; gad;gLj;jg;gLfpwJ.  
 
MS Cl;l Clfk; (Kuh~pfp kw;Wk; ];$[; 1962) jhtuj; jpR tsh;g;gpy; nghJthfg; 
gad;gLj;jg;gLfpwJ. ,J jFe;j itl;lkpd;fs; kw;Wk; `hh;Nkhd;fSld; jFe;j fhh;gd; 
%yq;fisAk; nfhz;Ls;sd. MS Clfj;ijj; jtpuj; jhtuj; jpR tsh;g;gpw;fhf B5 Clfk; 
(Nfk;Nghh;f; FOtpdh; 1968)> xapl; Clfk; (xapl; 1943) epl;r; Clfk; (ePl;r; kw;Wk; ePl;r; 
1969)Nghd;wit cs;sd. xU Clfk; jpl> gFjpjpl my;yJ ePh;k epiyapy; ,Uf;fyhk;. 
Clfj;ijfj; jplg;gLj;Jtjw;Ff; $o;kf; fhuzpahd mfhh; Nrh;f;fg;gLfpwJ.  
 
mfhh;: Clfj; jahhpg;gpy; jpl epiyg;gLj;Jtjw;F gad;gLj;jg;gLk; fly; ghrpfspypUe;J (sea 
weeds) fpilf;Fk; xU rpf;fyhd kpA+rpNy[; (mucilagenous) ghyprhf;fhiuLfshFk;.  
 
tsh;g;G #oy;:  
pH 
rpwe;j Kbtpidg; ngWtjw;F Clfj;jpd; pH I 5.6 Kjy; 6.0 tiu itf;f Ntz;Lk;.  
 
ntg;gepiy:  
 
,t;tsh;g;gpw;F 25°C ± 2°C epiyahd ntg;gepiy cfe;jJ.  
 
<ug;gjk; kw;Wk; xspr;nrwpT:  
 
50 –60% xg;G<ug;gjKk;> Njhuhakhf 1000 yf;]_k;> 16 kzp xspf;fhyj;JtKk; tsh;g;gjw;Fj; 
Njitg;gLfpd;wd.  
 
fhw;Nwhl;lk;:  
 
Nrhjidf; Foha; my;yJ FLitapy; fhw;Nwhl;lk; jhdpaq;fp FYf;fpapd; %yk; 
nfhLf;fg;gLfpwJ. ,J fhw;W tbfl;b %yk; Ez;Zaph; ePf;fg;gl;L Clfj;jpy; 
nrYj;jg;gLfpwJ.  
 
Nfy]; J}z;lg;gLjy; (Induction of callus): 
Nfy]; : Njh;e;njLf;fg;gl;l ,iy> jz;L> fpoq;F kw;Wk; Nthpd; 1 – 2 nr.kP Neha; fpUkp 
ePf;fg;gl;l Jz;Lfspd; gphp$Wfs; Mf;]pd; $Ljyhfr; Nrh;f;fg;gl;l MS Cl;lf; fiurypy; 

itf;fg;gLfpwJ. ,it 25°C ± 2°C ntg;gepiyapy; 12 kzp Neuk; xsp kw;Wk; 12 kzp Neuk; 
,Us; vd khwp khwp itf;fg;gLk; NghJ nry; gphpjy; J}z;lg;gl;Lg; gphp$wpd; Nkw;gug;gpy; 
Nfy]; tsh;r;rp eilngWfpwJ. Nfy]; vd;gJ Ma;T$lr; Nrhjid tsh;g;G Clfj;jpy; 
jhtur; nry;fs; my;yJ jpRf;fspd; Kiwaw;w tsh;r;rp MFk;.  
MS (Kuh~pfp> ];$[; 1962) Clfj;jpd; $Wfs;:  
 
ngUk; Cl;lg; nghUs;fs; mNkhdpak; iel;Nul; (NH4 NO3) 1650.0 kpfp/yp 
nghl;lhrpak; iel;Nul; (K NO3)      1900.0 kpfp/yp  
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fhy;rpak; FNshiuL (CaCl2. 2H2O)      440.0 kpfp/yp  
nkf;dPrpak; ry;/Ngl; (MgSO4.6H2O)      370.0 kpfp/yp  
nghl;lhrpak; il i`l;u[d; /gh];/Ngl; (KH2PO4)    170.0 kpfp/yp  
 
Ez; Cl;lg; nghUs;fs;:  
 
khq;fdP]; ry;/Ngl; (MnSO4. 4H2O)     22.3 kpfp/yp  
Jj;jehfr; ry;/Ngl; (ZnSO4.4H2O)     8.6 kpfp/yp  
Nghhpf; mkpyk; (H3BO3)       6.2 kpfp/yp 
nghl;lhrpak; mNahilL (Kl)      0.83 kpfp/yp 
 
rpwpa Cl;lg; nghUs;fs;  
 
Nrhbak; khypg;Nll; (Na2Mo4.2H2O)       0.250 kpfp/yp  
fpA+g;hpf; ry;/Ngl;  
 
fUTUthf;fk; (Embryogenesis):  
 
Nfy]; nry;fs; NtWghLfSf;F cs;shfp clyf; fUf;fis cUthf;Ffpd;wd. ,it 
fUTUf;fs; (Embryoids) vdg;gLk;. ,e;jf; fUTUf;fis Jiz tsh;g;gpw;F cl;gLj;jp 
ehw;WUf;fs; (Plantlets) cw;gj;jp nra;ag;gLfpd;wd.  
 
td;ikahf;Fjy; (Hardening):  
Ma;tfr; Nrhjid Kiwapy; tsh;f;fg;gl;l ehw;WUf;fSf;F fhyk; NjitgLtjhy; mit 
gRik ,y;yk; my;yJ td;ikahf;fp miwf;Fk;> gpd;dh; ,aw;if #oYf;Fk; 
 khw;wg;gLfpd;wd. td;ikahf;Fjy; vd;gJ  Ma;tfr; Nrhjid Kiwapy; 
<ug;gjkhd miwapy; cUthf;fg;gl;l  ehw;WUf;fis xspapd; ,aw;ifahd fsr; #oypy; 
tsh;tjw;F Vw;g  gbg;gbahf ntspf;nfhzh;jy; MFk;.  
 
jpR tsh;g;gpd; tiffs;:  
gphp$W mbg;gilapy; jhtuj; jpR tsh;g;gpd; tiffshtd 
  1. cWg;G tsh;g;G  
  2. Mf;Fj; jpR tsh;g;G  
  3. GNuhl;Nlhgpsh];l; tsh;g;G  
  4. nry; kpjit tsh;g;G   
  

1. cWg;G tsh;g;G:  
tsh;g;G Clfj;jpy; fUf;fs;> kfue;jg; ig> #yfg;ig> Nth;fs;> jz;L my;yJ 
jhtuj;jpd; gpw cWg;Gfis tsh;j;jy;.  
 

2. Mf;Fj; jpR tsh;g;G:  
tsh;g;G Clfj;jpy; jhtuj;jpd; Mf;Fj; jpRit tsh;j;jy;.  
 

3. GNuhl;Nlhgpsh];l; tsh;g;G:  
 
 GNuhl;Nlhgpsh];l; vd;gJ nry; Rtuw;w> Mdhy; nry;rt;T my;yJ gpsh];kh rt;tpdhy; 
#og;gl;l nry; mikg;ghFk;. GNuhl;Nlhgpsh];l;il gad;gLj;jp xw;iwr; nry;ypypUe;J KOj; 
jhtuj;ij kPSUthf;fk; nra;a ,aYk; kw;Wk; clyf; fUf;fis cUthf;f KbAk;. 
GNuhl;Nlhgpsh];l; tsh;g;gpy; mlq;fpAs;s gbepiyfs;.  
 

1. GNuhl;Nlhgpsh];l;il gphpj;njLj;jy;: ,iyj; jpR Nghd;wjhtuj;jpRtpd; rpW gFjp 
GNuhl;Nlhgpsh];l; gphpj;njLg;gjw;fhfg; gad;gLj;jg;gLfpwJ. pH 5.4 epiyapy; 0.5% 
NkrNuhirk; kw;Wk; 13% rhh;gpl;lhypy; my;yJ khdpl;lhypy; fiue;Js;s 2% xNrhRfh 
nry;YNy]; nehjpapy; ,iyj; jpRf;fspd; rpW Jz;Lfis %o;fp ,Uf;FkhW 
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itf;fg;gLfpwJ. ,tw;iw 25°C ntg;gepiyapy; ,uT KOtJk; itj;Jg; gpwF 

nkd;ikahfr; nry;fisj; jdpikgLj;Jk; (teasing) NghJ GNuhl;Nlhgpsh];l;fs; 
ngwg;gLfpd;wd. ,t;thW ngwg;gl;l GNuhl;Nlhgpsh];l; mjd; caph;g;Gj; jd;ikia 
epiy epWj;j 20% Rf;Nuh]; fiurYf;F khw;wg;gLfpwJ. gpwF ikatpyf;fpw;F 
cl;gLj;jg;gl;Lr; nry; RthpypUe;J gphpj;njLf;fg;gl;l J}a GNuhl;Nlhgpsh];l;fs; 
ngwg;gLfpd;wd.  
 

2. GNuhl;Nlhgpsh];l; ,izT: GNuhl;Nlhgpsh];l; ,izT jFe;j ,izT fhuzpahy; 
epfo;j;jg;gLfpwJ. ,J nghJthfg; ghypvj;jpyPd; fpisf;fhy; (PEG) %yk; epfo;fpwJ. 
gphpj;njLf;fg;gl;l GNuhl;Nlhgpsh];l; 25% Kjy; 30% nrwpTs;s ghyp vj;jpyPd; 
fpisf;fhy; kw;Wk; Ca++ madpapy; itf;Fk; NghJ ,izT Vw;gLfpwJ.  
 

3. GNuhl;Nlhgpsh];l;Lfs; tsh;g;G:  
GNuhl;Nlhgpsh];l;fs; rpy khw;wq;fs; nra;ag;gl;l MS tsh;g;G Clfj;jpd; Ez; Jsp> 
jl;L my;yJ Ez; Jsp thpir (array) Kiwapy; tsh;f;fg;gLfpd;wd. 
GNuhl;Nlhgpsh];l;il tsh;g;gjw;F Kd;ghf /g;@hprpd; il mrpl;Nll;ilf; nfhz;L 
mjd; caph;g;Gj; jpwd; Nrhjpf;fg;gLfpwJ. gpwF tsh;g;ghdJ njhlh;e;J 25°C 
ntg;gepiyapy;>1000 Kjy; 2000 yf;]; xspr; nrwptpy; itf;fg;gLfpwJ. 24 – 48 kzp 
Neuj;jpy; nry; Rth; Njhw;wKk;>2 Kjy; 7 ehl;fSf;fpilNa Kjy; nry; gphpjypy; Gjpa 
nry; Njhw;wKk; tsh;g;G Clfj;jpy; epfo;fpwJ.  
 

4. cly; fyg;gpdr; nry;fisj; Njh;e;njLj;jy;:  
 
NtWgl;l nry;fspd; cl;fU mw;w GNuhl;Nlhgpsh];l;il ,izj;Jg; ngwg;gLtJ 
irgphpl; (cybrid) vd miof;fg;gLfpwJ. ,jd; gpd;G cl;fU ,izT eilngWfpwJ. 
,e;j epfo;thdJ cly; fyg;gpdkhf;fy; (somatic hybridization) vd miof;fg;gLk;.  
 

nry; kpjit tsh;g;G(Cell suspension Culture):  
Ma;Tf;$lr; Nrhjid Kiwapy; rpy jdpr; nry;fisNah my;yJ nry; njhFg;igNah ePh;k 
Clfj;jpy; tsh;f;Fk; Kiw nry; kpjit tsh;g;G vdg;gLfpwJ.  
 
NkYk;> Row;rp fyf;fp fUtpiag; gad;gLj;jpf; fpsh;T+l;lg;gl;l (agitated) Nfy]pd; xU 
gFjpia ePh;k Clfj;jpw;F khw;Wtjd; %yk; nry; kpjit jahhpf;fg;gLfpwJ. Nfy]; jpRtpd; 
nry;fs; jdpikg;gLj;jg;gl;L nry; kpjit tsh;g;gpw;Fg; gad;gLj;jg;gLfpwJ.  
 
,uz;lhk; epiy tsh;rpij khw;wg; nghUs;fs; cw;gj;jp:  
nry; kpjit tsh;g;gpd; %ykhf ,uz;lhk; epiy tsh;rpij khw;wg; nghUs;fshd 
My;fyha;Lfs;> /gpNstpdha;Lfs;> nlh;gpdha;Lfs;> /gPdhy; $l;Lg; nghUs;fs;> 
kW$l;bizTg; Gujq;fs; Nghd;w nghUs;fis cUthf;fyhk;. nghJthf> ,uz;lhk; epiy 
tsh;rpijg; nghUs;fs; Ntjpag; nghUs;fshfTk;> jhtu tsh;r;rpf;Fj; Njitg;glhkYk; 
cs;sd. Mdhy; jhtuq;fspd; nry; tsh;rpij khw;wj;jpd; NghJ cgnghUs;fshf ,it 
cUthf;fg;gLfpd;wd. vLj;Jf;fhl;lhf> Nfjuhe;j]; Nuhrpa]; jhtuj;jpd; nry; tsh;g;gpypUe;J 
,z;Nlhy; My;fyha;Lfs; caphp cw;gj;jp %yk; gphpj;njLf;fg;gLfpwJ.  
 
tzpf cw;gj;jpf;fhf caphpfyd;fisg; gad;gLj;jp ,uz;lhk; epiy tsh;rpijg; nghUs;fspd; 
cw;gj;jp nray;Kiwfisj; jhdpaq;fp Kiwapy; mstplyhk;. mjpfj; jpwDila ,uz;lhk; 
epiy tsh;rpij nghUs;fs; cw;gj;jpiar; nry; kjpit tsh;g;gpd; %yk; Nkw;nfhs;tjw;Fr; 
rpy cj;jpfshd caphprhh; epiy khw;wk; (Bio transformation) tsh;r;rpij khw;wg; nghUs; 
J}z;ly; (Elicitation) kw;Wk; Klf;f tsh;g;G (immobilization) Nghd;wit 
gad;gLj;jg;gLfpd;wd. njhopw;Jiw Kf;fpaj;Jtk; tha;e;j ,uz;lhk; epiy tsh;rpij khw;wg; 
nghUs;fs; fPo;fhZk; ml;ltizapy; nfhLf;fg;gl;Ls;sd.  
 
jhtuq;fspd; kPSUthf;f topj;jlk; (Plant Regeneration Pathway):  
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gphpTWtpypUe;J cly; fUTUthf;fk; my;yJ cWg;Gfshf;fk; %yk; jhtuq;fs; kPSUthf;fk; 
nra;ag;gLfpwJ.  
 
cly; fUTUthf;fk;:  
 
Nfy]; jpRtpypUe;J Neubahff; fU cUthjYf;F cly; fUTUthf;fk; vd;W ngah;. 
,f;fUf;fs; cly;fUf;fs; my;yJ fUTUf;fs; vd;W miof;fg;gLfpd;wd.  
 
fUTUf;fs; my;yJ Ma;Tf;$lr; Nrhjid Kiw tha;g;G nry;fspypUe;J Neubahf Kd; fU 
nry;fs; tsh;e;J fUTUf;fshf NtWghL milfpd;wd.  
 
gad;ghLfs;:  
 

• cly; fUTUthf;fk; jpwd;kpf;f ehw;WUf;fis toq;fp> gpd;dh; td;ikahf;fj;jpw;Fg; 
gpd;G KOj; jhtuq;fisf; nfhLf;fpwJ.  
 

• nraw;if tpijfs; cw;gj;jpf;F cly; fUf;fs; gad;gLj;jg;gLfpd;wd.  
 

• my;ypak; rl;iltk;> `hh;bak; ty;Nfh;> xiurh rl;ilth> rpah nka;]; Nghd;w gy 
jhtuq;fspy; cly; fUTUthf;fk; jw;NghJ fz;lwpag;gl;Ls;sJ. NkYk;> ,k;Kiw 
vt;tif jhtuj;jpYk; rhj;jpahkhFk;.  
 

mf;Nuh]; ,Okk; my;yJ fhy;rpak; My;[pNdl; nfhz;L fUTUf;fis 
ciwapl;Lr; nraw;if tpijfs; cw;gj;jp nra;ag;gLfpd;wd.  

 
cWg;Gfs; cUthf;fk;:  
 
Nfy]py; fhzg;gLk; Gwj;Njhw;w khWghLfspd; fhuzkhf mjpypUe;J jz;L kw;Wk; Nth; 
cUthf;fj;jpw;F cWg;Gfs; cUthf;fk; vd;W ngah;.  
 

   
 

• MS Clfj;jpy; jhtu tsh;r;rp rPhpaf;fpfisr; Nrh;g;gjdhy; Ma;Tf;$lr; Nrhjid 
Kiwapy; cWg;Gfspd; cUthf;fk; J}z;lg;gLfpwJ.  
 

• Mf;rpd; kw;Wk; irl;Nlhifdpd; jz;L kw;Wk; Nth; cUthf;fj;ijj; J}z;Lfpd;wd.  
 

jhtuj; jpR tsh;g;gpd; gad;ghLfs;:  
 
jhtuj; jpR tsh;g;G gy;NtW gad;ghLfisf; nfhz;Ls;sJ.  
 

1. cly; fyg;gpdkhjy; %yk; Nkk;gl;l fyg;Gaphpfs; cw;gj;jp nra;ag;gLjYf;F cly; 
fyg;gaphpahf;fk; vd;W ngah;.  
 

2. ciw #og;gl;l fUf;fs; my;yJ nraw;if tpijfs; jhtuq;fspd; caphpg;gd;kj;ijg; 
ghJfhf;f cjTfpwJ.  
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3. cly; fyg;gpdkhjy; %yk; Nkk;gl;l fyg;Gaphpfs; cw;gj;jp nra;ag;gLjYf;F cly;  

 
4. ciw #og;gl;l fUf;fs; my;yJ nraw;if tpijfs; jhtuq;fspd; caphpg;gd;kj;ijg; 

ghJfhf;f cjTfpwJ.  
 

5. Mf;Fj; jpR kw;Wk; jz;L Edp tsh;g;gpd; %yk; Neha; vjph;g;G jhtuq;fis cw;gj;jp 
nra;jy;.  

 
6. fisf;nfhy;yp rfpg;Gj;jd;ik> ntg;gr; rfpg;Gj;jd;ik nfhz;l jhtuq;fs; Nghd;w 

mOj;jj;ij (,Wf;fj;ij) vjph;f;ff; $ba jhtuq;fspd; cw;gj;jp.  
 

7. tUlk; KOtJk; Fiwe;j fhyj;jpy; gaph; kw;Wk; tdj;jpw;Fg; gad;gLk; kur; 
rpw;wpdq;fs; mjpf vz;zpf;ifapyhd ehw;WUf;fs; Ez; ngUf;f njhopy;El;gk; %yk; 
fpilf;fpd;wd.  
 

8. nry; tsh;g;gpy; ,Ue;J cw;gj;jp nra;ag;gLk; ,uz;lhk; epiy tsh;rpij khw;wg; 
nghUs;fs; kUe;J cw;gj;jp> moF rhjdg; nghUs;fs; kw;Wk; czT 
njhopw;rhiyfspy; gad;gLj;jg;gLfpd;wd.  
 

cly; efy;rhh; NtWghL (Somaclonal Variation) Ma;Tf;$lr; Nrhjid tsh;g;gpypUe;J 
cUthFk; jhtu kPs; cUthf;fj;jpy; %yj;jhtuj;jpypUe;J rpy NtWghLfs; fhzg;gLfpd;wd. 
,e;j NtWghLfs; ,iy> jz;L> Nth;> fpoq;F> ,dg;ngUf;f tpj;J (Propagule) Mfpatw;wpy; 
fhzg;gLfpd;wd.  
 
NfkPl;lf efy;rhh; NtWghL (Gametoclonal Variation) Ma;Tf;$lr; Nrhjid tsh;g;gpd; NghJ 
NfkPl;fspypUe;J cUthFk; NfkPl;lfj; jhtu kPs; cUthf;fj;jpy; NtWghLfs; 
fhzg;gLfpd;wd. (NfkPl;bYk;> NfkPl;lfj; jhtuj;jpYk; fhzg;gLk; NtWghL)  
 
thioapy; Ez;ngUf;fk; (Micropropagation in banana):  
 
njhopw;Jiw mstpy; jhtu Ez;ngUf;fk; md;dhrp> thio> ];l;uhngh;hp> cUisf;fpoq;F 
Nghd;w jhtuq;fspy; mjpf epiyahd xj;j kugpay; jd;ik guhkhpf;fg;gLtjw;F cjTfpwJ.  
 
thioapy; Ez;ngUf;f nray;Kiw:  
thioapd; Ma;Tf;$l NrhjidKiw Ez;ngUf;fk; (kpA+rh rpw;wpdk;)  
jiufPo; ce;J jz;bd; Gwg;gug;G 1% Nrhbak; Mf;rp FNshiuL (NaCl) nfhz;L 30 
epkplj;jpw;F fpUkp ePf;fk; nra;ag;gLfpwJ.  
 
Edp Mf;Fj;jpR jdpikg;gLj;jg;gl;L ngd;iry; mkpNdh gpA+iud; (BAP) 10.0 kpfp / yp 
kw;Wk; ,z;Nlhy; mrpl;bf; mkpyk; 1.0 kpfp/yp MS mbg;gil Clfj;jpy; tsh;f;fg;gLfpwJ.  
 
168 ehl;fSf;Fs; jz;L tsh;r;rp J}z;lg;gLjy;  
 
Nth; tsh;r;rpia J}z;Ltjw;F ifdbd; 2.0 kpfp /yp kw;Wk; eh/g;jyPd; mrpl;bf; mkpyk; 
(NAA) 0.5 kpfp/yp Nrh;f;fg;gLfpwJ.  
 
fhyepiy ,zf;fg;ghL nra;jy; (gRik Fbypy;)  
 
epow;ghq;fhd Fbiyj; njhlh;e;J 50% xspapy; td;ikahf;Fjy;. 
 
rPuhd kugpay; jd;ikia Nrhjpj;jy;. 
 
gaph; epyj;jpw;F khw;Wjy;  
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nraw;if tpijfs; (Artificial seeds or Synthetic Seeds):  
 
Ma;Tf;$lr; Nrhjid tsh;g;G %yk; fpilf;ff; $ba fUTUf;fisg; gad;gLj;jpr; nraw;if 
tpijfs; cw;gj;jp nra;ag;gLfpwJ. ,it jhtuj;jpd; ve;j xU gFjpapypUe;J vLf;ff;$ba 
jdpr; nry;fspypUe;Jk; ngwg;glyhk;. ,e;jr; nry;fs; gpd;G gFg;gile;J mlh;j;jpahd 
irl;Nlhgpshrj;ijAk;> nghpa cl;fUitAk;> jur kzpfisAk;> Gujq;fisAk;> 
vz;nza;fisAK; nfhz;bUf;Fk;. nraw;if tpijfs; jahhpg;gjw;F mfNuh]; kw;Wk; 
Nrhbak; My;[pNdl; Nghd;w ke;jkhd nghUs;fs; fUTUf;fspd; kPJ G+rg;gLfpd;wd.  
 
nraw;if tpijfspd; ed;ikfs;:  
 

• nraw;if tpijfs; cz;ik tpijfisf; fhl;bYk; gy ed;ikfisg; ngw;Ws;d.  
 

• Fiwe;j nrytpy; ve;jf; fhyj;jpYk; kpy;ypad; fzf;fhd nraw;if tpijfis 
cw;gj;jp nra;ayhk;.  

 
• tpUk;gpa gz;Gfisf; nfhz;l kugZ khw;wg;gl;l jhtuq;fis ,k;Kiwapy; vspjhf 

cUthf;fyhk;.  
 

• jhtuq;fspd; kugZrhh; tifa tpfpjj;ij vspjhfr; Nrhjid nra;ayhk;.  
 

• ciwFsph;ghJfhg;G Kiwapy; nraw;if tpijfis ePz;l ehl;fSf;Fj; jpwd; 
kpf;fitahfr; Nrkpj;J itf;fyhk;.  
 

• nraw;if tpijfs; %ykhf cUnthj;j jhtuq;fis cUthf;fyhk;.  

• nraw;if tpijfspy; tpij cwf;ff; fhyk; ngUkstpy; Fiwf;fg;gl;Ls;sJ. ,jdhy; 
FWfpa tho;f;if Row;rpAld; $ba Ntfkhd tsh;r;rpiag; ngw;Ws;sJ.  

itu]; mw;w jhtuq;fs;:  
 
epyj;jpy; tsuf;$ba gaph;fs; Nghd;w gy;yhz;L jhtuq;fspy; G+Q;ir> 
ghf;Bhpaq;fs;>ikf;Nfhgpsh];kh> itu]; Nghd;w gy;NtW Neha;f; fhuzpfspd; njhw;wypdhy; 
nghJthff; Fwpg;gplj;jf;f msT nghUshjhu ,og;G Vw;gLfpwJ. G+Q;ir> ghf;Bhpaq;fs; 
Nghd;wtw;iw Ntjpapay; Kiwapdhy; fl;Lg;gLj;jyhk;. vd;whYk; itu];fs; nghJthf 
Ntjpapay; fl;Lg;ghl;bw;F cl;gLtjpy;iy.  
 
itu]; mw;w Jzp Mf;Fj; jpR tsh;g;gpw;fhd nray;Kiwfs;  
 

gphp$wpypUe;J Ez;Zaph; ePf;fg;gl;l epiyapy; xd;W my;yJ ,uz;L 
,iy Njhw;WtpfSld; $ba Edp Mf;Fj; jpR gphpj;njLf;fg;gLfpwJ.  
$Ljyhd tsh;r;rp `hh;Nkhd;fSld; $ba 10 kp.yp jpl MS 
Clfj;jpy; Ma;Tf;$l nraw;if Nrhjid tsh;g;G nra;ag;gLfpwJ.  
 
 

 
 
itu]; mw;w jhtuq;fspd; cw;gj;jpf;Fj; jz;L Edp Mf;Fj; jpR tsh;g;G xU KiwahFk;. 
jz;L Edpapd; Mf;Fj; jpR vg;NghJk; itu]; mw;wjhf cs;sJ.  
 
jhtu kugZrhh; tsq;fisg; ghJfhj;jy;:  
 
kugZtsf;$iwg; (Germplasm) ghJfhj;jy;:  
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kugZtsf;$W ghJfhj;jy; vd;gJ gaph; ngUf;f Nehf;fj;jpw;fhf capUs;s epiyapy; jhtug; 
nghUs;fshd kfue;jk;> tpijfs; my;yJ jpRf;fs; Nghd;wtw;iwg; guhkhpj;Jg; ghJfhg;gjhFk;. 
NkYk; ,it gy;NtW Muha;r;rp gzpfSf;Fg; gad;gLj;jg;gLfpd;wd.  
 
kugZtsf;$Wfisg; ghJfhj;jy; vd;gJ Nrfhpf;fg;gl;l tpijfs; kw;Wk; kfue;jj;jpd; xU 
gFjpia tpijtq;fp my;yJ kfue;j tq;fpapy; Nrkpj;jy; MFk;. ,jdhy; mtw;wpd; caph;g;Gj; 
jd;ik kw;Wk; tsj;jd;ik ghJfhf;fg;gl;L gpwF fyg;gpdkhf;fk; kw;Wk; gaph; ngUf;fj;jpw;Fg; 
gad;gLj;jg;gLfpd;wd. kugZtsf;$W ghJfhj;jypy; kugZ tq;fp>DNA tq;fp Nghd;wit 
<LgLj;jg;gLfpd;wd. ,e;j kugZf;fSk;>DNA Tk; cah;e;j> Nkk;gLj;jg;gl;l jhtu 
%yq;fspypUe;J vLf;fg;gl;L ,e;j tq;fpfspy; caphpgd;k NgzYf;Fk;> czTg; 
ghJfhg;gpw;Fk; gad;gLj;jg;gLfpd;wd.  
 
ciwFsph;ghJfhg;G (Cryopreservation) (-196°C) 
ciwFsph;ghJfhg;G vd;gij ciw Fsph; ntg;gepiy ghJfhg;G Ngzy; (Cryoconservation) 
vdTk; miog;gh;. ,k;Kiwapy; rpijTf;F cl;gl;Ls;s my;yJ rpijtilfpd;w 
GNuhl;Nlhgpsh];l;fs;> nry;fs;> jpRf;fs;> nry; Ez;ZWg;Gfs;> (cWg;Gfs;> nry;Yf;F 
ntspNa cs;s nghUs;fs;> nehjpfs; my;yJ gpw caphpg; nghUs;fs;) -196°C jput 
iel;u[idg; gad;gLj;jp kpff; Fiwe;j ntg;gepiyapy; Fspu itj;J gjg;gLj;Jjy; 
ciwFsph;g;ghJfhg;G vd;W miof;fg;gLfpwJ.  
 
jPtpu Fiwe;j ntg;gepiyapy; caph; nghUs;fspd; VNjDk; xU nehjpapd; nray;ghL my;yJ 
Ntjpa nray;ghLfs; KOtJkhf epd;WtpLfpd;wd. ,jd; tpisthfg; nghUs;fs; 
cwf;fepiyapy; gjg;gLj;jg;gLfpd;wd. gpwF kw;w ghpNrhjid gzpf;fhf nkJthf miw 
ntg;gepiyf;Ff; nfhz;L tug;gLfpd;wd. ciwFsph;ghJfhg;G nray;Kiwf;F Kd;ghfj; jhtug; 
nghUs; jahhpj;jy; ghJfhg;G fhuzpfshd il nkj;jpy; ry;/ghf;irL> fpspruhy; my;yJ 
Rf;Nuh]; Mfpad Nrh;f;fg;gLfpd;wd. ,j;jifa ghJfhg;G fhuzpfs; ciwFsphg;ghJfhg;G 
nray; ghJfhg;ghd;fs; vd;W miof;fg;gLfpd;wd. ,e;j ghJfhg;G fhuzpfs; jPtpu Fsph; 
tpisTfspy; ,Ue;J nry;fs; my;yJ jpRf;fis ghJfhf;fpd;wd.  
 
mwpTrhh; nrhj;Jhpik (Intellectual Properties Right – IPR):  
 
mwpTrhh; nrhj;Jhpik vd;gJ xU tif nrhj;J MFk;. ,J gphpj;jwpa Kbahj kdpj mwptpd; 
gilg;Gfs;> gjpg;Ghpkk;> fhg;Ghpkk;> kw;Wk; tzpf Kj;jpiu Mfpatw;iw Kjd;ikahf 
cs;slf;fpaJ. NkYk; ,Jgpw tif chpikfshd tzpf ufrpaq;fs;> tpsk;gu chpikfs;> 
jhh;kPf chpikfs; kw;Wk; Neh;ikaw;w Nghl;bfSf;F vjpuhd chpikfs; Mfpatw;iw 
cs;slf;fpaJ.  
 

• caphpnjhopy; El;gtpaypy;> tzpf cw;gj;jpf;fhf khw;wg;gl;l Ez;Zaph;fs;> jhtuq;fs; 
kw;Wk; njhopy;El;gq;fs; fz;Lgpbg;ghsh;fSf;Nf chpa nrhj;jhFk;.  
 

• fz;Lgpbg;ghsh;fspd; chpikfs; xU ehl;by; cUthf;fg;gl;l rl;lq;fspdhy; 
ghJfhf;fg;gLfpd;wd.  
 

• mwpTrhh; nrhj;Jhpik gy;NtW topfspy; mjhtJ fhg;Ghpkk;> tzpf ufrpak;> tzpf 
Kj;jpiu> tbtikg;G kw;Wk; Gtprhh; FwpaPLfs; Mfpatw;why; ghJfhf;fg;gLfpwJ.  

 
  fhg;Ghpkk;:  
 

• fhg;Ghpkk; vd;gJ fz;Lgpbg;gtUf;F / cUthf;fg;gl;ltUf;F xU rpwg;G chpik 
MFk;. ,J Gjpa nghUs;fis tzpfk; nra;tjw;fhfr; rl;lq;fs; %yk; murhy; 
toq;fg;gLfpwJ.  
 

• xU fhg;Ghpkk; jdpg;gl;l nrhj;jhFk; ,jid xU jdp kdpjh; (my;yJ) epWtdk; NtW  
ve;jr; nrhj;J Nghd;Nw thliff;F tplyhk; my;yJ tpw;fyhk;.  
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• fhg;Ghpkk; vd;w nrhy; kw;wth;fisj; jtph;j;Jf; fz;Lgpbg;gth;fSf;F mth;fspd; 
fz;Lgpbg;Gfisj; jahhpj;jy;> gad;gLj;Jjy; kw;Wk; tpw;gid nra;jYf;F chpa 
chpikiaf; nfhLf;fpwJ.  
 

• rpy cUthf;fq;fSf;F mtw;wpd; ufrpaj;ijf; fhg;gJ fbdk;. vdNt jFjp tha;e;j 
fhg;Ghpk tof;fwpQh; %yk; topf;fhl;Ljy; ngwg;gLfpwJ.  
 
fhg;Ghpkk; %d;W gFjpfisf; nfhz;Ls;sJ. mit mDkjp> tptuf; Fwpg;G kw;Wk; 
chpik NfhUjy; MFk;.  
 

• mDkjp (Grant): fhg;Ghpk mDkjp tpz;zg;gk; fhg;Ghpk mYtyfj;jpy; epug;gg;gLfpwJ. 
,it ntspaplg;gLtjpy;iy. ,it ifnahg;gkplg;gl;l Mtzq;fshFk;.  

 
fhg;Ghpkk;rhh; nghJthd gbepiyfs;:  
 

• cz;ikapy; ,J cUthf;FgtUf;F nfhLf;fg;gLk; fhg;Ghpik mDkjp xg;ge;jk; MFk;.  
 

• tptuf; Fwpg;G (Specification): tptuf; Fwpg;Gfs; kw;Wk; chpik NfhUjy; xw;iw 
Mtzkhf ntspaplg;gLfpwJ. mit nghJ kf;fSf;Fk; fhg;Ghpk mYtyfj;jpw;Fk; 
,ilapy; Nkw;nfhs;sg;gLfpwJ. tptuf; Fwpg;G gFjpapy; cUthf;fj;jpd; tptupg;Gk;> 
vt;thW cUthf;fk; Nkw;nfhs;sg;gl;lJ vd;gJk; njhFf;fg;gl;bUf;Fk;.  

 
chpik NfhUjy; gFjp (Claim):,jpy; cUthf;fj;jpd; ve;j Nehf;fk; ghJfhf;fg;gl 
Ntz;LNkh mJ fhg;Ghpkj;jhy; Fwpg;ghf tiuaWf;fg;gLfpwJ. ,e;j Nehf;fk; kw;wth;fshy; 
eilKiwg;gLj;j KbahjjhFk;.  
 
caphp ghJfhg;G kw;Wk; caphp mwnewp:  
 
caphpnjhopy;El;gtpaypd; Nkk;ghL kl;Lkpd;wp mtw;wpd; gad;ghLfs; gw;wp mjpff; fUj;J 
NtWghLfs; cs;sd. Vnddpy;> etPd caphp njhopy;El;gtpaypd; ngUk;ghyhd gFjpfs; 
kugZ ifahSjYld; njhlh;Gilad. ELSI (Ethical, Legal, Social and Implications) vd;gJ 
caphpnjhopy;El;gtpaypd; mfd;w mwnewp> rl;l kw;Wk; rKjhag; gpur;rpidfspd; tpisTfs; 
njhlh;ghdjhFk;. ,J caphpnjhopy;El;g mwptpaYf;Fk; rKjhaj;jpw;FkpilNa cs;s mwnewp 
kw;Wk; rl;lg;G+h;tkhd $Wfs; gw;wpa njhlh;ig cs;slf;fpaJ.  
 
caphp ghJfhg;G (Biosafety):  
 
caphp xUq;fpize;j jd;ikapd; nghpasT ,og;igj; jLg;gJ jhd; caphp ghJfhg;ghFk;. 
,jpy; #o;epiyapaYk;> kdpj cly;eyKk; ftdj;jpy; vLj;Jf; nfhs;sg;gLfpd;wd. ,e;jj; 
jLg;G nray;Kiwfs; Ma;tfr; #oypy; caphp ghJfhg;G gw;wpa njhlh; kPsha;T nra;jiyAk; 
gpd;gw;w Ntz;ba fLikahd topfhl;Ljy;fisAk; cs;slf;fpAs;sd. caphp ghJfhg;G jPq;F 
epiwe;j epfo;TfspypUe;J kf;fisg; ghJfhg;gjw;Fg; gad;gLfpwJ. caphp jPq;F tpistpf;Fk; 
nghUs;fis (Biohazards) ifahSk; gy Ma;tfq;fspy;> njhlh;e;J nray;gLk; jPq;F 
Nkyhz;ik kjpg;gPL kw;Wk; caphp ghJfhg;ig cWjp nra;Ak; eilKiwfisAk; 
Nkw;nfhs;fpd;wd. ,j;jifa eilKiwfisAk; Nkw;nfhs;fpd;wd. ,j;jifa eilKiwfis 
gpd;gw;w jtwpdhy; jPq;F tpistpf;Fk; Ntjpg; nghUs;fshYk; Neha; fhuzpfshYk; mjpfsT 
ghjpg;G Vw;gLfpwJ. kdpjj; jtWk; Nkhrkhd njhopy;El;g KiwfSk; jPq;F tpistpf;Fk; 
nghUs;fshy; Vw;gLk; Njitaw;w ghjpg;Gk; ghJfhg;G nray;Kiwfis ghjpf;fpd;wd.  
 
rhj;jpakhd Mgj;JfSk; ghJfhg;G mk;rq;fSf;fhd fUj;JfSk;:  
 

• ,ay;ghd kugZ khw;wkile;j caphpdq;fs;> itu];fs; Nghd;witfspd; NehA+l;Lk; 
jd;ik – kdpjh;fs;> tpyq;Ffs;> jhtuq;fspy; Neha; njhw;wpid Vw;gLj;Jjy;.  

• Ez;Zaphp cw;gj;jp jpwd; njhlh;Gila xt;thikapd; er;Rj;jd;ik.  



 

122 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

• caphp vjph;g; nghUs; jLg;G ngw;w Neha; cz;lhf;Fk; Ez;Zaphpfspd; vz;zpf;if 
mjpfhpg;G.  
 

• nrytplg;gl;l Ez;Zaphp rhh; caphpj;jpuspd; (Biomass) fopT ePf;fj;NjhL njhlh;Gila 
gpur;rpidfs; kw;Wk; caphp njhopy;El;gr; nray;Kiwfspd; fhuzkhfr; Rj;jkhf;fg;gl;l 
fopTePh; njhlh;ghd gpur;rpidfs;.  
 

• fyg;glk;> njhw;Wjy; my;yJ rLjpkhw;w nray;Kiw Ez;Zaphp ufq;fSld; 
njhlh;Gila ghJfhg;G mk;rq;fs;.  
 

• nraw;ifahf Eiof;fg;gl;l kW$l;bizT kugZf;fisf; nfhz;l Ez;Zaphpfspd; 
njhopy;rhh; gad;ghl;Lld; njhlh;G nfhz;Ls;s ghJfhg;G mk;rq;fs;.  

 
caphp ghJfhg;G topfhl;L Kiwfis eilKiwg;gLj;Jjy; gpd;tUk; Kiwfspy; 
nra;ag;gLfpd;wd.  
 

• epWtdq;fs; mstpy; Muha;r;rp nray;ghLfis caphp ghJfhg;Gf; FO fz;fhzpj;jy; 
(IBSC – Institutional BioSafety Committee)  
 

• caphp njhopy;El;gj;Jiwapy; (DBT – Department of Biotechnology) nray;gl;L tUk; 
kugZ ifahSjy; Ma;Tf; FO (RCGM – Review committee on Genetic 
Manipulation) Ma;tfq;fspy; Nkw;nfhs;sg;gLk; Mgj;jhd Ma;Tr; nray;fisf; 
fz;fhzpj;jy;.  
 

• tzpf kl;lj;jpYk; Ntshz;ik gaph;fs;> njhopy; rhh; cw;gj;jp nghUs;fs;> cly;eyg; 
Ngzy; nghUs;fs; Nghd;wtw;iw cs;slf;fpa kugZ khw;wkile;j nghUs;fisg; 
gaph; epy Kd; NrhjidfspYk;> kugZ rhh; khw;wkile;j caphpapd; gad;ghl;ilAk; 
mDkjpf;Fk; mjpfhuk; Rw;Wr; #oy; kw;Wk; td mikr;rfj;jpd; kuGg; nghwpapay; 
mq;fPfhuf; FOtpw;F (GEAC – Genetic Engineering Aproval Committee) cs;sJ.  
 

caphp mwnewp – mwk;rhh;> rl;lg;G+h;tkhd kw;Wk; r%f tpisTfs; (ELSI – Ethical Legal 
Social Implications):  
 
caphp mwnewp vd;gJ Nkk;gl;l caphpay; kw;Wk; kUe;Jtj;jpy; fhzg;gLk; mwk; rhh;e;j 
gpur;rpidfs; gw;wpa gbg;ghFk;. ,J caphpay; kw;Wk; kUj;Jtj;jpy; Vw;gl;Ls;s 
Kd;Ndw;wq;fspypUe;J Njhd;WfpwJ. ,J kUj;Jt tpjpKiw kw;Wk; gapw;rpNahL njhlh;Gila 
mwnewprhh; gFj;jwpit cs;slf;fpaJ. caphp mwtpay;> caphp njhopy;El;gk;> kUj;Jtk; 
Mfpatw;wpw;F ,ilNaAs;s njhlh;Gfspy; vOk; mwnewprhh; Nfs;tpfs; caphp 
mwnewpahsh;fisr; rhh;e;Js;sJ. Kjy;epiy cly;Ngzy; kw;Wk; kUj;Jtj;jpd; ,ju 
Jiwfspd; tpOkpaq;fs; gw;wpa Ma;it ,J cs;slf;fpaJ.  
 
caphp mwj;jpd; Nehf;fkhdJ efyhf;fk;> kugZ rpfpr;ir> caph; ePl;bg;G> kdpj kugZrhh; 
nghwpapay;> thd;ntspapy; caph; njhlh;ghd thd; mwnewp kw;Wk; khw;wg;gl;l DNA, RNA 
kw;Wk; Gujq;fs; %yk; mbg;gil caphpaiyf; ifahSjy; Nghd;wtw;iw cs;slf;fpa 
caphpnjhopy;El;gtpaNyhL Neubahfj; njhlh;G nfhz;Ls;sJ. caphpnjhopy;El;gtpaypy; 
Vw;gl;Ls;s ,e;j tsh;r;rpfs; tUq;fhyg; ghpzhkj;ijg; ghjpf;Fk; kw;Wk; Gjpa newpKiwfspd; 
Njitia cUthf;Fk;. ,tw;wpy; capiuAk; mjd; mbg;gil caphp gz;GfisAk; 
mikg;GfisAk; kjpf;Fk; caphp mwnewpfs; mlq;Fk;.  
 
mwnewprhh;> rl;lg;G+h;t kw;Wk; r%f tpisTfs; (ELSI) nray;jpl;lk; 1990 y; kdpj kugZ 
njhifa jpl;lj;jpd; xUq;fpize;j gFjpahf cUthf;fg;gl;lJ. ELSI nray;jpl;lj;jpd; rPhpa 
Nehf;fk; kugZ njhifa Ma;tpdhy; vOg;gg;gl;l gpur;rpidfis milahsk; fz;lwptJk; 
mtw;wpw;Fj; jPh;T fhz;gJk; MFk;. ,e;jg; gpur;rpidfs; jdpg;gl;l kdpjh;fs;> FLk;gq;fs;> 
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rKjhak; Nghd;wtw;iwg; ghjpf;ff;$Lk;. "Ne~;dy; ,d;];bbAl; M/gp; n`y;j;" (National 
Institutes of Health) kw;Wk; US d; "bghh;l;nkz;l; M/g; vdh;[p" (Department of Energy) y; 
kdpj kugZ njhifa nray;jpl;lj;jpd; gl;n[l;by; xU Fwpg;gpl;l tpOf;fhL ELSI 
Ma;tpw;Fg; gfph;e;jspf;fg;gl;Ls;sJ.  
 
kugZ njhifa Muha;r;rpapy; mwk;rhh; gpur;ridfs;:  
 

• njhopypy; mkh;j;Jjy; kw;Wk; fhg;gPl;by; (Insurance) kugZrhh; NtWghl;il 
cs;slf;fpa kugZrhh; jfty; gad;ghl;by; jdpkdpj ufrpaj;ijAk;> Neh;ikiaAk; 
nray;gLj;Jjy;.  

• kugZrhh; Nrhjid Nghd;w Gjpa kugZrhh; njhopy; El;gq;fisr; rpfpr;irr; rhh; 
kUj;Jt eilKiwapy; xd;wpizj;jy;.  

• kf;fspd; Kd; xg;GjYld; $ba kugZ Muha;r;rp kw;Wk; tbtikg;igr; rhh;e;j 
mwnewp rhh; gpur;ridfs;.  

 
kugZg; nghwpapay; kjpg;gPl;L FO (GEAC – Genetic Engineering Appraisal Committee):  
 
jPq;F nra;Ak; Ez;Zaphpfs; my;yJ kugZ khw;wkile;j caphpfs; (GMOs) kw;Wk; nry;fs; 
Nghd;wtw;wpd; cw;gj;jp> gad;ghL> ,wf;Fkjp> Vw;Wkjp Nrkpg;G Nghd;wtw;iw ehl;by; 
xOq;FgLj;jr; #oypay;> tdq;fs; fhyepiy khw;w mikr;rfj;jpd; fPo; mikf;fg;gl;Ls;s xU 
Kjd;ik FO jhd; GEAC MFk;. Ma;tpYk;> njhopw;Jiw cw;gj;jpapYk;> jPq;F nra;Ak; 
Ez;Zaph;fisAk;> kW$l;bizT caphpfisAk; nghpa mstpy; gad;gLj;Jtjpy; <Lgl;Ls;s 
nray;ghLfSf;F mDkjpfisf; nfhLg;gjw;F cUthf;fg;gl;l ,J xU Kf;fpakhd 
mikg;ghFk;. Nrhjid mbg;gilapy; fs Kaw;rpfisAk; cs;slf;fpa #oypy; kugZ 
khw;wkile;j caphpfisAk;> caphpg; nghUs;fisAk; ntspapLtJ njhlh;ghd 
nray;jpl;lq;fSf;F mDkjp mspg;gjw;Fk; (GEAC) fhuzkhfpwJ. (Biosafety Research level 
trial – I and II known as BRI – I, BRI – II)  
 
caphpnjhopy; El;gtpaypd; vjph;fhyk;:  
 
kdpj kugZ njhifAk; kl;Lkpd;wp xU rpy Kf;fpakhd caphpfspd; kugZ njhifaj;jpd; 
njhlh;thpirahf;fj;jpw;F gpd;G xU FWfpa fhyj;jpw;Fs; mwpTrhh; kw;Wk; tzpf Nehf;fpy; 
caph;njhopy;El;gtpay; xU xUq;fpize;j mwptpay; Kaw;rpahf khwpAs;sJ. caphpnjhopy; 
El;gtpaypd; tUq;fhy tsh;r;rpfs; kpfTk; tpaf;ffj;jf;fjhf ,Uf;Fk;. ,jd; fhuzkhf 
caphp njhopy;El;gtpaypy; Vw;gLk; tsh;r;rp xU Gjpa mwptpay; Gul;rpf;F toptFf;Fk;. 
,e;jpag; Gul;rp kf;fspd; tho;f;iffisAk; vjph;fhyj;ijAk; khw;Wk; njhopy; kw;Wk; fzpdp 
Gul;rp Nghd;W> caphpnjhopy;El;gtpay; Gul;rpAk; etPd tho;f;ifapd; gy mk;rq;fspy; Kf;fpa 
khw;wq;fis Vw;gLj;jf;$Lk;.  
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12TH BOTANYmyF 6 

#o;epiyapay; (Ecology) 
 
 
#o;epiyapay; (Oekologie) vd;gJ oikos (tPL my;yJ FbapUg;G) kw;Wk; logos 
(gbj;jy;) vd;w ,uz;L nrhw;fshy; MdJ. ,J Kjypy; nua;l;lh; (1868) vd;gtuhy; 
Kd;nkhopag;gl;lJ. #o;epiyapay; gw;wpa gutyhf Vw;Wf;nfhs;sg;gl;l tiuaiw vh;d];l; 
n`f;nfy; (1869) vd;gtuhy; cUthf;fg;gl;lJ.  
 
#o;epiyapay; tiuaiw: 
 
,aw;if thoplq;fs; my;yJ ciwtplq;fspYs;s caphpdq;fshd> jhtuq;fs; kw;Wk; 
tpyq;Ffisg;gw;wpa gbg;G ,JthFk; -nua;l;lh; (1885)  
 
caphpdq;fSf;Fk; mtw;wpd; #oYf;Fk; ,ilNaahd gu];gu cwT gw;wpa gbg;Ng 
#o;epiyapay; vdg;gLfpwJ.  
       - vh;d];l; n`f;nfy; (1889)  
 
#o;epiyapay; gbfs; (Ecological hierarchy) : 
#o;epiyapay; gbfs; my;yJ caphpdq;fspd; #o;epiyapay; gbfs; vd;git> #oNyhL 
caphpdq;fs; nray;gLtjhy; Vw;gLk; caphpdj; njhFjpfs; MFk;. gbepiy mikg;gpd; 
mbg;gil myF xU jdpj;j caphpdk; MFk;. #o;epiyapay; mikg;gpd; gy;NtW gbfs; fPNo 
tpsf;fkhff; nfhLf;fg;gl;Ls;sJ.  
 #o;epiyapay; 
  ↑ 
 caphpf;Nfhsk;  
  ↑ 
 caph;kk;  
  ↑ 
 epyg;gug;G  
  ↑ 
 #oy; kz;lyk; 
  ↑  
    FOkk;  
  ↑ 
 caphpj;njhif  
  ↑ 
 jdp caphpdk;  
 
#o;epiyapaypd; tiffs;:  
#o;epiyapay; Kf;fpakhf ,uz;L gphpTfshfg; gphpf;fg;gl;Ls;sJ. mit Ra #o;epiyapay; 
kw;Wk; $l;Lr; #o;epiyapay; MFk;.  
 
1. Ra #o;epiyapay;(Autecology): xU jdpr; rpw;wpdj;jpd; #o;epiyapay;> Ra 

#o;epiyapay; vdg;gLk;. ,J rpw;wpdr; #o;epiyapay; vd;Wk; miof;fg;gLfpwJ.  
 

2. $l;Lr; #o;epiyapay; (Synecology): xd;W my;yJ mjw;F Nkw;gl;l caphpj;njhif 
my;yJ caphpdr; FOkj;jpd; #o;epiyapay;> $l;Lr; #o;epiyapay; vdg;gLk;. ,J rKjha 
#o;epiyapay; vd;Wk; miof;fg;gLfpwJ. #o;epiyapay; Jiwapy; vw;gl;l gy;NtW 
Kd;Ndw;wq;fs; kw;Wk; tsh;r;rpfspd; tpisthf> ,jpy; Gjpa ghpkhzq;fSk; tiffSk; 
Njhd;wpd. %yf;$W #o;epiyapay;> #o;epiyapay; njhopy;El;gk;> Gs;spapay; 
#o;epiyapay; kw;Wk; #oy; er;R ,ay; Mfpad ,tw;wpd; rpy Nkk;gl;l JiwfshFk;. 

 
Gtpthoplk; kw;Wk; nray;thoplk; (Habitat and niche): 
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Gtpthoplk;: caphpdq;fs; my;yJ rpw;wpdq;fs; thOk; xU Fwpg;gpl;l Gwr;#oy; fhuzpfs; 
ngw;w ,lj;jpw;F Gtpthoplk; vd;W ngah; Mdhy; xU FOkj;jpd; #oYf;F caphp epy 
mikT (Biotope) vd;W ngah;.  
 
nray; thoplk;:  
caphpf;fhuzpr;Roypy; Xh; caphpdj;jpd; miktplk; kw;Wk; #o;epiyj; njhFg;gpy; mjd; 
tpidahw;wy; Mfpait nfhz;l mikg;G mt;Taphpdj;jp;d; nray; thoplk; vd;W 
miof;fg;gLfpwJ. Nuh];nty; `py; [hd;rd; vd;w ,aw;ifahsh; ,r;nrhy;iy 
cUthf;fpdhYk;> fpiundy; (1917) vd;gth; ,e;jr; nrhy;iy ifahz;ltuhff; fUjg;gLfpwJ. 
xU caphpdj;jpd; thoplk; kw;Wk; nray; thoplj;jpw;fpilNaahd NtWghLfs; fPo;fz;lthW  
 

gad;ghl;L #o;epiyapay; my;yJ #oy; njhopy;El;gk; (Applied ecology or 
environmental technology):  
#o;epiyapay; mwptpay; gad;ghL> gad;ghl;L #o;epiyapay; my;yJ #oy; njhopy;El;gk; vd 
miof;fg;gLfpwJ. ,aw;if tsq;fis eph;tfpf;fTk;> Fwpg;ghfr; #oy; mikg;Gfs;> fhL td 
caphp Mfpatw;wpd; ghJfhg;G kw;Wk; Nkyhz;ik Nghd;wtw;iw eph;tfpf;fTk;> ghJfhf;fTk; 
cjTfpwJ. caphp gd;kg;ghJfhg;G> #oy; kWRPuikg;G> Gtpthopl tho;thjhu Nkyhz;ik> 
Mf;fpukpg;G ,dq;fspd; Nkyhz;ik> ghJfhf;fg;gl;l gFjpfspd; Nkyhz;ik> ,aw;if 
epyj;Njhw;wj;ij jpl;lkply;> #oypd; jhf;fk;> tbtikg;G Mfpatw;iw vjph;fhyr; 
#o;epiyfSf;F Vw;g cl;gLj;jg;gLtJ #oy; Nkyhz;ik vdg;gLfpwJ.  
 
#o;epiyapay; rkhdq;fs; (Ecological equivalents):  
tifg;ghl;baypy; NtWgl;l rpw;wpdq;fs; ntt;NtW Gtpg; gug;Gfspy; xNu khjphpahd 
thoplq;fs; (nray; thoplq;fs;) ngw;wpUe;jhy; mtw;iwr; #o;epiyapay; rkhdq;fs; vd 
miof;fpd;Nwhk;.  
 
vLj;Jf;fhl;L:  
 
• ,e;jpa Nkw;Fj; njhlh;r;rp kiyfspYs;s Fwpg;gpl;l rpy njhw;Wjhtu Mh;fpl; rpw;wpdq;fs;> 

njd; mnkhpf;fhtpy; cs;s njhw;Wj;jthu Mh;fpl;fspypUe;J NtWgLfpwJ. ,Ug;gpDk; 
mit midj;Jk; njhw;W jhtuq;fNs. 

 
• ,e;jpa Nkw;F njhlh;r;rp kiyapYs;s Gy;ntsp rpw;wpdq;fs; mnkhpf;fhtpd; Fsph; 

gpuNjrg;Gy;ntsp (Steppe) rpw;wpdq;fspypUe;J NtWgLfpwJ. ,Ug;gpDk; mit midj;Jk; 
#o;epiyapay; Gy;ntsp ,dq;fNs. ,it midj;Jk; Kjy;epiy cw;gj;jpahsh;fs; MFk;. 
NkYk; ,it #o;epiy njhFg;gpy; xNu khjphpahfr; nray;gLfpd;wd.   

 
#o;epiyapay; fhuzpfs; (Ecological factors):  
gy;NtW caphpdq;fSk; #oNyhL xUq;fpize;Js;sd. #oy; vd;gJ (Rw;Wg;Gwk;) ,aw;gpay;> 
Ntjpapay; kw;Wk; caphpay; Mfpa $Wfis cs;slf;fpaJ. caphpdj;ijr; Rw;wpAs;s xU 
$whdJ xU caphpdj;jpd; tho;f;ifiag; ghjpf;Fk; NghJ mJ xU fhuzpahfpwJ. ,j;jifa 
midj;Jf; fhuzpfSk; xd;whf> #oy; fhuzpfs; my;yJ #o;epiyf; fhuzpfs; vd 
miof;fg;gLfpd;wd. ,e;jf; fhuzpfs; xU caphpdj;jpd; #oiy cUthf;Fk; capUs;s 
kw;Wk; capuw;w fhuzpfs; vd tifg;gLj;jg;gLfpd;wd. ,Ug;gpDk; #oy; fhuzpfs; ehd;F 
tFg;Gfshfg; gphpf;fg;gLfpd;wd.  
,it gpd;tWkhW  
  1. fhyepiy fhuzpfs;  
  2. kz; fhuzpfs;  

thoplk; nray; thoplk; 
caphpdk; (rpw;wpdk;) mike;jpUf;Fk; 
xU Fwpg;gpl;l Gtp ,lkhFk; 

xNu #o;epiy njhFg;gpYs;s Xh; 
caphpdk; ngw;wpUf;Fk; nrayplkhFk;  

xj;j thoplk;> xd;wpw;F Nkw;gl;l 
caphpdq;fshy; (rpw;wpdq;fshy;) 
gfph;e;J nfhs;sg;gLfpwJ 

xU nray; thoplj;jpy; xNunahU 
rpw;wpdk; mike;jpUf;Fk;.  

caphpdk; Gtp thoplj; jd;ikia 
ntspg;gLj;JfpwJ. 

caphpdq;fs; fhyk; kw;Wk; gUt 
epiyf;F Vw;gr; nray; thoplq;fis 
khw;wp mikj;Jf; nfhs;Sk;  



 

126 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

  3. epyg;gug;gpay; fhuzpfs;  
  4. caphp fhuzpfs;  
Nkw;fz;l fhuzpfisg; gw;wp ehk; RUf;fkhf tpthjpg;Nghkhf.  
 
ghg;gp> rpf;fhp> Nuh[h tif kw;Wk; gy jhtuq;fs; mjpfhiy Kw;gFjpapy; (mjpfhiy 4 – 5 
kzp) kyUk;. g;iuk; Nuh]; m];jkdk; nghOjpy; (khiy 5 – 6 kzp) kyUk;. ,J jpdrhpg; 
gfypuT (Diurnal) epfo;thFk;.  
 
fhy epiy fhuzp (Climatic Factors)  
fhy epiyahdJ jhtu tho;f;ifapidf; fl;Lg;gLj;Jk; Kf;fpakhd ,aw;if fhuzpfspy; 
xd;whFk;. fhy epiy fhuzpfs; xsp> ntg;gepiy> ePh;> fhw;W kw;Wk; jP Mfpatw;iw 
cs;slf;fpajhFk;.  
 
xsp(Light): 
xsp vd;gJ jhtuq;fspd; mbg;gil tho;tpay; nray;Kiwfshd xspr;Nrh;f;if> ePuhtpg;Nghf;F> 
tpij Kisj;jy; kw;Wk; kyh;jy; Mfpatw;wpw;Fj; Njitahd ed;F mwpag;gl;l fhuzpahFk;. 
kdpjDf;Fg; GydhFk; #hpa xspapd; gFjpNa ntspr;rk; (fz;ZU xsp) vd;W 
miof;fg;gLfpwJ. xspapy; fhzf;$ba gFjpapd; miyePsk; Rkhh; 400 nm (Cjh) Kjy; 700 
nm (rptg;G) tiu mike;Js;sJ. xsph;Nrh;f;ifapd; tPjk; ePyk; (400 – 500 nm) kw;Wk; rptg;G 
(600 – 700 nm) miyePsj;jpy; mjpfgl;rkhf cs;sJ. epwkhiyapy; gr;ir (500 – 600 nm) 
miyePsk; FiwthfNt jhtuq;fshy; cwpQ;rg;gLfpwJ.  
 
xspapd; jPtpur; rfpg;Gj; jd;ikapd; mbg;gilapy; jhtuq;fs; ,uz;L tiffshfg; 
gphpf;fg;gLfpd;wd. mitfs;> 
 

1. xspehl;lj; jhtuq;fs; (Heliophytes) - xspapid tpUk;Gk; jhtuq;fs;. vLj;Jf;fhl;L: 
MQ;rpNah];ngh;k;fs;  
 

2. epoy; ehl;lj; jhtuq;fs; (Sciophytes) - epoiy tpUk;Gk; jhtuq;fs; vLj;Jf;fhl;L: 
gpiuNah/igl;Lfs; kw;Wk; nlhpNlh/igl;Lfs;  

 
njhy;fhyepiyapay; (Palaoclimatology): jw;NghJ Gtpapy; thOk; jhtuq;fs;> 
tpyq;Ffs; kw;Wk; #oy; kz;lyk; Mfpait> fw;fhyf; fhyr; #o;epiyia tbtikf;f 
cjTfpwJ. vLj;Jf;fhl;L: gy;yhapuf;fzf;fhd Mz;LfSf;F Kd; gdp Fkpo;fSf;Fs; 
fhzg;gLk; kfue;jk;> gtsg; ghiw> kw;Wk; kl;fpa tpyq;F kw;Wk; jhtuq;fs;.  
 
ntg;gepiy:  
ntg;gepiy vd;gJ xU caphpdj;jpd; fpl;;ljl;l midj;J tsh;rpij khw;wq;fisAk; ghjpf;Fk; 
Kf;fpaf; fhuzpfspy; xd;whFk;.  
 
caphpdj;jpd; xt;nthU tho;tpay; nray;KiwAk;> mjpf msT tsh;rpij khw;w tpfpjj;ij 
cz;lhf;f xU cfe;j ntg;gepiy Njitg;gLfpwJ. ntg;gepiyapd; %d;w tiuaiwfs; ve;j 
caphpdj;jpw;Fk; mq;fpfhpf;fg;glyhk;. mit  
 
1. Fiwe;j gl;r ntg;gepiy – Fiwe;j tho;tpay; eltbf;iffSf;F cfe;jJ. 
2. cfe;j ntg;gepiy – mjpfkhd tho;tpay; eltbf;iffSf;F cfe;jJ.  
3. mjpfgl;r ntg;gepiy – tho;tpay; eltbf;iffs; jilg;gLfpwJ.  

 
xU gFjpapy; epyTk; ntg;gepiyapd; mbg;gilapy;> uhq;fpah; (Raunkiaer) cyfpd; 
jhtuq;fisg; gpd;tUk; ehd;F tiffspy; tifg;gLj;jpAs;shh;. mit nkfhnjh;k;fs;> 
kPNrhnjh;k;fs;> ikf;Nuhnjh;k;fs; kw;Wk; n`f;fp];l;Nlhnjh;k;fs;. ntg;g ePh; 
Cw;WfspYk;>Mokhd fly; ePNuhl;lq;fspYk; ruhrhp ntg;gepiy 100°C f;F mjpfkhf 
,Uf;Fk;.  
 
ntg;g rfpg;G jd;ikapd; mbg;gilapy; caphpdq;fs; ,uz;L tiffshfg; gphpf;fg;gLfpd;wd. 
mit  
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1. A+hpnjh;ky;: ,it mjpf ntg;gepiy Vw;w ,wf;fq;fisg; nghWj;Jf; nfhs;Sk; 

caphpdq;fs;> vLj;Jf;fhl;L N[h];Buh (fly; MQ;rpNah];ngh;k;) kw;Wk; Mh;l;bkPrpah 
l;iunld;Nll;lh.  

 
2. ];nlNdhnjh;ky;: ,it Fiwe;j ntg;gepiy khWghLfis kl;Lk; nghUj;J nfhs;sf;$ba 

caphpdq;fs;. vLj;Jf;fhl;L: kh kw;Wk; gid (epy tho; MQ;rpNah];ngh;k;fs;). 
 

ntg;g kz;ly ehLfshd fdlh> kw;Wk; n[h;kdp Nghd;wtw;wpy; kh jhtukhdJ 
tsh;tJkpy;iy fhzg;gLtJkpy;iy.  
 
ntg;g mLf;fikT (Thermal Stratification):  
 
nghJthf ,J ePh; rhh;e;j tho;tplj;jpy; fhzg;gLfpwJ. ePhpd; Mok; mjpfhpf;f mjd; 
ntg;gepiy mLf;Ffspy; Vw;gLk; khw;wNk ntg;gepiy mLf;fikT vd miof;fg;gLfpwJ. 
%d;W tifahd ntg;g mLf;fikTfs; fhzg;gLfpd;wd.  
 

1. vgpypk;dpahd; : ePHpd; ntg;gkhd Nky; mLf;F  
2. nkl;lhypk;dpahd;: ePhpd; ntg;gepiy gbg;gbahff; FiwAk; xU kz;lyk;  

3. i`g;Nghypk;dpahd;: Fsph;e;j ePUs;s fPo; mLf;F  
 
ntg;gepiy mbg;gilapyhd kz;lyq;fs; (Temperature based zonation):  
 
tphptfyk; kw;Wk; Fj;Jauk; Mfpatw;wpy; cs;s khWghLfs; G+kpapd; Nkw;gug;gpy; ntg;gepiy 
kw;Wk; jhtuf;$l;lq;fis ghjpf;fpwJ. tphptfyk; kw;Wk; Fj;Jauk; Mfpatw;wpd; mbg;gilapy; 
jhtuf;$l;lq;fshdit.  
 
tphptyfk; (Latitude): tphptyfk; vd;gJ G+kj;jpa Nuifapd; 0°Kjy; JUtq;fspd; 
90°tiuapy; fhzg;gLk; NfhzkhFk;. 
Fj;Jauk; (Altitude):fly; kl;lj;jpypUe;J vt;tsT NkNy me;jg; gFjpahdJ 
mike;js;sJ vd;gijf; Fwpg;gjhFk;.  
 
ntg;g epiyapdhy; Vw;gLk; tpisTfs;:  
 
fPo;fz;l tho;tpay; nray; Kiwfs; ntg;gepiyahy; ghjpf;fpd;wd.  
 
• ntg;gepiy xU jhtu clypy; eilngWk; midj;J caph;Ntjpapay; tpidfSf;F 

cjTk; nehjpfspd; nray;ghl;ilg; ghjpf;fpd;wd.  
 

• ,J caphpay; mikg;Gfspy; CO2 kw;Wk; O2 fiujpwid ghjpf;fpwJ. Rthrj;ij 
mjpfhpf;fpwJ kw;Wk; ehw;Wf;fspd; tsh;r;rpiaj; J}z;LfpwJ.  
 

• cah; <ug;gjj;Jld; $ba Fiwe;j ntg;gepiy jhtuq;fSf;fpilNa Neha;fisg; 
gug;GfpwJ.  
 

• <ug;gjj;Jld; khWgLk; ntg;gepiy jhtuf;$l;l tiffspd; gutiyj; jPh;khdpf;fpwJ.  
 

ePh; (Water):  
ePh; kpfTk; Kf;fpakhd fhyepiy fhuzpfspy; xd;whFk;. ,J midj;J caphpdq;fspd; 
Kf;fpar; nray;ghLfisg; ghjpf;fpd;wd. ghpzhk tsh;r;rpapd; NghJ ePhpypUe;J jhd; Gtpapd; 
caphpdq;fs; Njhd;wpajhf ek;gg;gLfpwJ. G+kpapd; Nkw;gug;G 70% f;Fk; Nkw;gl;l ePiu 
cs;slf;fpAs;sJ. ,aw;ifapy; ePuhdJ %d;W tpjq;fspy; jhtuq;fSf;Ff; fpilf;fpd;wd. 
mit tspkz;ly <ug;gjk;> kionghopT kw;Wk; kz; ePh; KjypadthFk;.  
 
gRik khwhf; fhLfs; (Evergreen forests)- ,it Mz;L KOtJk; kio nga;Ak; 
gFjpfspy; fhzg;gLfpwJ.  
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];fpspNuhgpy;y]; fhLfs; (Sclerophyllous forests): ,it Fsph; fhyj;jpy; mjpf 
kioiaAk; Nfhil fhyj;jpy; Fiwthd kioiaAk; ngWk; gFjpfs; fhzg;gLfpwJ.   
 
jhtuq;fspd; cw;gj;jp jpwd;> guty;> Mfpaitfs; ePh; fpilg;gjd; mstpidr; rhh;e;jJ. 
NkYk; ePhpd; juk; Fwpg;ghf ePh; tho; caphpdq;fSf;F Kf;fpakhdjhFk;. gy;NtW ePh;epiyfspy; 
ePhpy; fhzg;gLfpd;w cg;Gj;jd;ikapd; nkhj;j msT  

 
1. cs; ehl;L ePH; my;yJ ed;dPh;> FbePh; Mfpatw;wpy; 5%  
2. fly; ePhpy; 30 – 35% 
3. cg;gq;fop (lagoons) – 100% Nkyhd cg;g jd;ik  

cg;G rfpg;Gj; jd;ikapd; mbg;gilapy; caphpdq;fs; ,uz;L tiffshfg; gphpf;fg;gLfpd;wd. 
mit  
 
1. A+hp`hiyd;: ,it cg;Gj;jd;ik mjpfkhd ePhpYk; thof;$ba caphpdq;fs;. 

vLj;Jf;fhl;L: fly; ghrpfs; kw;Wk; fly; tho; MQ;rpNah];ngh;k;fs;  
 

2. ];nlNdh`hiyd;: ,it Fiwthd cg;Gj;jd;ik cs;s ePhpy; kl;LNk thof;$ba 
caphpdq;fs;. vLj;Jf;fhl;L: fopKfj;Jthuj; jhtuq;fs;. 

 
nrhy; tof;F #oy; fhuzp 
];nlNdhnjh;ky; A+hpnjh;ky;  ntg;gepiy  
];nlNdh`hiyd;  A+hp`hiyd; cg;gj;jd;ik 
];nlNdhrpa]; A+hprpa]; thoplj;Njh;T (nray; thoplk;) 
];ilNdhi`l;hpf; A+hpi`l;hpf; jz;zPh; 
];nlNdh/gh[pf; A+hp/gh[pf; czT 
];ilNdhNgjpf;  A+hpNgjpf;  ePh; tho; ,lj;jpd; Mok;  

 
er;R rfpg;Gj; jd;ikf;fhd (Tolerance to toxicity) vLj;Jf;fhl;L:  
 
1. Nrhah> jf;fhsp Nghd;w jhtuq;fs; fhl;kpaj;ij gphpj;njLj;Jr; rpy rpwg;G $l;Lr; 

nry;fspy; Nrkpj;Jf; fhl;kpaj;jpd; er;Rj;jd;ik kw;w nry;fisg; ghjpf;fhky; eph;tfpf;Fk; 
jd;ikiag; ngw;Ws;sd.  

 
2. ney;> Mfhaj; jhkiu Nghd;w jhtuq;fs; fhl;kpaj;ij jq;fsJ Gujj;NjhL ,izar; 

nra;J rfpg;Gj;jd;ikia Vw;gLj;jpf; nfhs;fpd;wd. ,e;jj; jhtuq;fs; khrile;j 
kz;zpypUe;J fhl;kpaj;ij mfw;wTk; gad;gLfpd;wd. ,jw;Fj; jhtuq;fshy; 
rPuikf;fg;gLjy; (Phyto remediation) vd;W ngah;.  

 
3. fhw;W:  

tpirAld; $ba ,aq;Fk; tsp> fhw;W vd miof;fg;gLfpwJ. ,J xU Kf;fpar; #oy; 
fhuzpahFk;. tspkz;lyf; fhw;W gy tspfs;> Jfs;fs; kw;Wk; gpw $Wfisf; 
nfhz;Ls;sJ. tspkz;lyj;jpy; fhzg;gLk; tspfspd; fyit fPo;tUkhW: iel;u[d; 78% 
Mf;]p[d; 21% fhh;gd;il Mf;i]L 0.03% Mh;fhd; kw;Wk; ,ju thAf;fs; 0.93% ePuhtp> 
tsp khRf;fs;>J}rp> Gifj;Jfs;fs;> Ez;zpaphpfs;> kfue;jj; Jfs;fs;> tpj;Jf;fs; 
Nghd;wit fhw;wpy; fhzg;gLfpd;wd Vida $WfshFk;. fhw;wpd; Ntfj;ij 
mstpLtjw;Fg; gad;gLj;jg;gLk; fUtp mdpNkhkPl;lh; MFk;.  

 
gRik ,y;y tpisT / My;gpNlh tpisT: tspkz;lyj;jpy; ntspNaWk; tspfs; fhyepiy 
khw;wj;ij Vw;gLj;Jfpd;wd. njhopw;rhiyfs;> Nkhl;lhh; thfdq;fs;> fhl;Lj; jP> fhh;gd; il 
Mf;i]L kw;Wk; b.vk;.v]. (il kpj;ijy; ry;gh;) Mfpatw;wpypUe;J ntspNaWk; J}R 
VNuhrhy;fs; (tspkz;lyj;jpy; fhzg;gLk; rpwpa jpl my;yJ jputj; Jfs;fs;) Nghd;wit 
ve;j xU gFjpapYk; ntg;gepiy mstpy; ghjpg;gpid Vw;gLj;Jtjpy; Kf;fpag; gq;F 
tfpf;fpwJ.  
rpwpa Jfs;fisf; nfhz;l VNuhrhy;fs; tspkz;lyj;jpDs; EioAk; #hpaf; fjph;tPr;rpid 
gpujpgypf;fpd;wd. ,J My;gpNlh tpisT (gRik ,y;y tpisT) vdg;gLfpwJ. vdNt ,J 
ntg;gepiy (Fsph;r;rp) tuk;Gfs;> xspr;Nrh;f;if kw;Wk; Rthrr; nray;fisf; Fiwf;fpwJ. 
fe;jff; fyitfs; kio ePiu mkpykhf;fp mkpy kiof;Ff; fhuzkhf mikfpd;wd kw;Wk; 
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XNrhd; mopf;fg;glTk; fhuzkhfpd;wd.  
 
4. jP (Fire): 

 
vhpnghUs;fspd; Ntjpapay; nray; Kiw fhuzkhf> ntg;gk; kw;Wk; xsp Mfpait 
ntspapLtjhy; Vw;glf;$ba ntg;g ckpo; fhuzpNa jP vdg;gLfpwJ. ,J ngUk;ghYk; 
kdpjh;fshy; cUthf;fg;gLd;wd. rpy Neuq;fspy; kuj;jpd; Nkw;gug;GfSf;F ,ilNa 
cuha;T Vw;gLtjhYk; ,aw;ifahf ,J cUthf;fg;gLfpwJ. jPg; nghJthff; 
fPo;fz;lthW gphpf;fg;gLfpwJ. mit 
 

1. jiuj; jP (Ground fire):,J Rlww;w epiyapy; epyj;jbapy; vhpfpd;wd.  
 

2. gug;Gj; jP (Surface fire): ,J rpW nrbfs; kw;Wk; Gjh; nrbfis vhpf;fpd;wd.  
 

3. fphPlj; jP (Crown fire) : ,J fhLfspd; Nkw;gFjpfis vhpf;fpd;wd.  
 

jPapd; tpisTfs;;  
 

• jPahdJ jhtuq;fSf;F Neubahd mopTf;fhuzpahf tpsq;FfpwJ.  
• vhpfhak; my;yJ vhpjyhy; vw;gLk; tLf;fs; xl;Lz;zp G+Q;irfs; kw;Wk; G+r;rpfs; 

Eiotjw;fhd nghUj;jkhd ,lq;fshfj; jpfo;fpd;wd.  
 

• xsp> kio> Cl;lr;rj;J Row;rp> kz;zpd; tsk;> i`l;u[d; madpr; nrwpT>(pH) kz; 
jhtuq;fs; kw;Wk; tpyq;Ffs; Mfpatw;wpy; ,J khWghLfis cz;lhf;FfpwJ.  
 

• vhpe;j gFjpapYs;s kz;zpy; tsUk; rpy tifahd G+Q;irfs; vhpe;j kz; tpUk;gp 
(Pyrophilous) vdg;gLfpd;wd. vLj;Jf;fhl;L: igNuhdpkh fd;/g;GSnad;];.   

 
jPr; Rl;bfhl;bfs; nlhp]; (nguzp) kw;Wk; igNuhdpkh (G+Q;ir) jhtuq;fs; vhpe;j kw;Wk; 
jPapdhy; mope;j gFjpfisr; Rl;Lk; fhl;bfshf jpfo;fpd;wd. vdNt ,it jPr; Rl;bf;fhl;bfs; 
vd miof;fg;gLfpd;wd.  
 
jPj; jLg;ghd; (Fire break):jPapd; Ntfj;ijf; Fiwf;fTk; my;yJ jP Kd;Ndwhky; 
epWj;jTk; jhtug; gFjpfSf;fpilNa fhzg;gLfpd;w ,ilntspNa MFk;.  
,aw;if jPj;jLg;G (A natural fire break): jhtuq;fspilNa fhzg;gLfpd;w MWfs;> 
Vhpfs;> gs;sj;jhf;Ffs; Mfpait jPj;jLg;gpw;F ,aw;ifahfNt mike;Js;s jilfshFk;.  
 
iul;bNlhk; (Rhytodome): jhtuq;fspy; fhzg;gLk; jPf;F vjpuhd clw;fl;likT ,JthFk;. 
,J FWf;F tsh;r;rpapd; Kbthfj; Njhd;wpa #ghpdhy; Md nghpnlh;k;> Gwzp> /GNshak; 
jpRf;fshd gy mLf;Ffis nfhz;lJ. ,g;gz;G> jP> ePh;> ,og;G> G+r;rpfspd; jhf;Fjy;> 
Ez;Zaph; njhw;W Mfpatw;wpypUe;J jhtuq;fspd; jz;Lfisg; ghJfhf;fpd;wd.  
 
kz; fhuzpfs;: (Edaphic factors):  
 
xU Fwpg;gpl;l gFjpapy; cUthd kz;zpd; ,aw;gpay; kw;Wk; Ntjpapay; $wikg;ig ngw;w 
xU capuw;w fhuzp kz; fhuzpfs; vdg;gLfpd;wd. kz;izg; gw;wpg; gbf;Fk; gphpT nglhy[p 
(Pedology) vdg;gLk;.  
 
kz;  
 
jhtuq;fs; tsh;tjw;F cfe;j> cjph;tile;j Gtpapd; Nkw;Gw mLf;F kz; vdg;gLfpwJ. ,J 
ePh;> fhw;W> kz;tho; caphpdq;fs; Nghd;wtw;iwf; nfhz;l xUq;fpize;j $l;Lf;fyit MFk;.  
 
#oy; kw;Wk; fhyepiy nray;Kiwfspd; mbg;gilapy; ghiwfspypUe;J gbg;gbahf 
ntt;NtW tPjq;fspy; kz; cUthf;fg;gLfpd;wJ.  
 



 

130 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

kz; cUthf ghiw cjph;tiljy; Kjw;fhuzkhfpwJ. caphpay; top cjph;tiljy; 
(Weathering) cUthf kz; caphpfshd ghf;Bhpak;> G+Q;ir> iyf;fd;fs; kw;Wk; 
jhtuq;fspd; %yk; cUthf;fg;gLk; rpy Ntjp nghUl;fs;> mkpyq;fs; Mfpait cjTfpd;wd.  
 
kz;zpd; tiffs;:  
 
 kz; cUthf;f (nguhn[dprp];) mbg;gilapy; kz; gpd;tUkhW gphpf;fg;gl;Ls;sJ. mit  
 
1. tPo;g;gb kz; (Residual Soils): ,J cjph;jy; fhuzkhfg; ghiw rpijTw;Wj; 

Njhd;wpa kz; MFk;.  
 

2. ,lk; ngah;e;jike;j kz; (Transported soils): gy;NtW fhuzpfs; %yk; ,lk; 
ngah;e;J cUthd kz; MFk;.  

 
kz;zpd; fhuzpfs; jhtuf;$l;lq;fis gpd;tUkhW ghjpf;fpd;wd.  
 
1. kz; <ug;gjd;: jhtuq;fs; kioePh; kw;Wk; tsp kz;ly <ug;gjj;jpypUe;J ePiu 

cwpQ;Rfpd;wd.  
 

2. kz;zpd; ePh;: jhtuq;fspd; gutiyg; ghjpf;Fk; kw;w #o;epiy fhuzpfis tpl kz; ePh; 
kpfTk; Kf;fpakhd fhuzpahFk;. kio ePh; kz;zpd; Kf;fpa Mjhukhf cs;sJ. kz; 
Jfs;fSf;F ,ilapy; fhzg;gLk;. Ez; Jis kw;Wk; Nfhzq;fspy; cs;s Ez;Gio ePH; 
jhtuq;fSf;Ff; fpilf;Fk; Kf;fpakhd ePhpd; tbtkhFk;.  
 

3. kz; tpidfs;: kz; mkpy my;yJ fhu my;yJ eLepiyj; jd;ikAld; ,Uf;fyhk;. kz; 
fiurypy; fhzg;gLfpd;w iel;u[d; kw;Wk; i`l;u[d; madp nrwpit (pH) nghWj;Nj 
jhtuq;fSf;F Cl;lr; rj;Jf;fs; fpilg;gJ eph;zapf;fg;gLfpwJ. gaph; jhtuq;fspd; 
rhFgbf;F kpfr; rpwe;j i`l;u[d; madp nrwpT kjpg;G 5.5 Kjy; 6.8 tiu MFk;.  
 

4. kz; Cl;lr;rj;J: jhtu Cl;lq;fSf;F Njitahd jdpkq;fs;> fhpk Cl;lg; nghUl;fs; 
Mfpatw;wpid madp tbtpy; fpilf;fr; nra;a cjTk; jpwNd kz;zpd; tsk; kw;Wk; 
cw;gj;jpj;jpwd; vdg;gLfpwJ.  
 

5. kz; ntg;gepiy: xU gFjpapd; kz; ntg;gepiyahdJ jhtuq;fspd; Gtpapay; gutiyj; 
jPh;khdpg;gjpy; Kf;fpag; gq;fhw;WfpwJ. Nth;fs; %yk; jz;zPh; kw;Wk; jputf;fiury; 
cwpQ;Rjiyf; Fiwthd ntg;gepiy Fiwf;fpwJ.  
 

 mLf;F tptuk;  
 O– mLf;F (fhpkg; gFjp 

- ,iykl;F) 
,J Gjpa ghjp kl;fpa fhpkg; nghUl;fisg; ngw;wJ.  
O1– Gjpjhf cjph;e;j ,iyfs;> fpisfs;> kyh;fs; 
kw;Wk; fdpfs; Mfpatw;iwf; nfhz;lJ.  
O2– Ez;Zaphpfshy; kl;fpa jhtuq;fs;> tpyq;Ffs; 
kw;Wk; mjd; fopTg; nghUl;fs; Mfpatw;iwf; 
nfhz;lJ.  
,J rhFgb epyq;fspYk; ghiytdq;fspYk; 
fhzg;gLtjpy;iy. 

A– mLf;F (jputg; 
nghUl;fisf; frpatpLk; 
gFjp)  
(,jd; Nkw; gFjp kz; - 
mjpf msT ,iy kl;F 
kw;Wk; fdpkq;fisf; 
nfhz;lJ)  

,J ,iykl;Ffs;> caphpdq;fs; kw;Wk; fdpkg; 
nghUl;fs; nfhz;l kz;zpd; Nkw;gl;l gFjp  
A1– fhpk kw;Wk; fdpkg; nghUl;fs; ,uz;Lk; mjpf 
mstpy; nfhz;l fUepwg; gFjp  
A2– nghpa msTs;s fdpkg; nghUl;fisf; nfhz;l 
ntspwpa gFjp  

 B– mLf;F (jpul;rpahd 
gFjp) (,jd; mb kz; - 
Fiwe;j msT 
,iykl;F mjpff; 

,J ,Uk;G> mYkpdpak; kw;Wk; rpypf;fh mjpfk; nfhz;l 
fhpkf; fyit nfhz;l fspkz; gFjp  
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fdpkq;fisf; nfhz;l 
gFjp)  
C– mLf;F (gFjp 
cjph;tile;j mLf;F) 
cjph;tile;j ghiw 
Jz;Lfs; - Fiwthd 
my;yJ jhtuq;fs; 
tpyq;Ffs; mw;w gFjp  

,J kz;zpd; Kjd;ikg; nghUshFk;. ,J caphpdq;fs; 
fhzg;glhj Fiwthd fhpkg; nghUl;fisf; nfhz;lJ. 

R – mLf;F (fw;gLif) 
,J jha;ghiw 
vdg;gLfpwJ 

,J Kjd;ik fw;gLif ,jd; kPJ jhd; epy ePuhdJ 
Nrkpf;fg;gLfpwJ.  

 
kz;tsp kz;lyk;: kz; Jfs;fspilNa fhzg;gLfpd;w ,ilntspfs; kz;top kz;lyj;ij 
mikf;fpwJ. ,J Mf;]p[d; kw;Wk; fhh;gd; il Mf;i]L Mfpa tspfisf; nfhz;Ls;sJ.  
 
kz; tho; caphpdq;fs;: kz;zpy; fhzg;gLfpd;w ghf;Bhpaq;fs;> G+Q;irfs;> ghrpfs;> 
GNuhl;NlhNrhthd;fs;> nekl;Nlhl;fs;> G+r;rpfs; kz; GO Mfpait kz; caphpdq;fs; vd 
miof;fg;gLfpd;wd.  
 
kz;zpd; neLf;Fntl;L tptuk; (Soil Profile): 
kz; nghJthf ntt;NtW mLf;Fw;w kz;lyq;fshf> gy;NtW Moj;jpy; gutpAs;sJ. ,e;j 
mLf;Ffs; mtw;wpd; ,aw;gpay;> Ntjpapay; kw;Wk; caphpay; gz;Gfspd; mbg;gilapy; 
NtWgLfpd;wd. njhlh;r;rpahd xd;wpd; kPJ xd;whf mLf;fg;gl;l kz;zpd; gFjpNa kz;zpd; 
neLf;f ntl;L tptuk; vd miof;fg;gLfpwJ.  
 
kz; Jfs;fspd; tiffs;:  
kz; Jfs;fspd; xg;gPl;lstpy; ehd;F tifahd kz; tiffs; milahsk; fhzg;gLfpd;wd.  
  

 kz; tif msT Xg;gPl;lsT 
1. fspkz; 

(Clayey 
soil)  

0.002 nm – f;F Fiwthf  50% fspkz; kw;Wk; 50% 
tz;ly; kz; (Fsph;e;j / 
fbdkhd kz;)  

2. tz;ly; kz; 
(Silt 
Soil)  

0.002 Kjy; 0.02 nm tiu  90% tz;ly; kw;Wk; 10% 
kzy;  

3. griy kz; 
(Loamy 
soil)  

0.002 Kjy; 2nm tiu  70% kzy; kw;Wk; 30% 
fspkz; / tz;ly; my;yJ 
,uz;Lk; (,J Njhl;lj;J 
kz; vdg;gLfpwJ)  

4. kzy; (Sandy 
soil) 

0.2 Kjy; 2 nm tiu  85% kzy; kw;Wk; 15% 
fspkz; (,J nkd; kzy; 
vdg;gLfpwJ)  

 
griykz; rhFgbf;F Vw;w kz; tifahFk;. ,J 70% kzy; kw;Wk; 30% fspkz; my;yJ 
tz;ly; kz; my;yJ ,uz;Lk; fye;jpUg;gJ MFk;. ,J ed;F ePH; Njf;Fjy; kw;Wk; nkJthf 
tbfhy; gz;Gfis cWjp nra;fpwJ. ,e;j tif kz;zpy; kz; Jfs;fspilNa 
,ilntspAld; ey;y fhw;Nwhl;lk; ,Ug;gjhy; jhtuq;fspd; Nth;fs; ed;F kz;zpy; CLUtp 
tsu KbfpwJ.  
 
kz;zpd; ePh; Njf;Fj;jpwd;> fhw;Nwhw;wk; kw;Wk; Cl;lrj;Jg; nghUl;fs; mbg;gilapy; 
jhtuq;fs; fPo;fz;lthW gphpf;fg;gl;Ls;sJ.  
 
1. cth; rJg;G epyj; jhtuq;fs; (Halophytes): cth; kz;zpy; thOk; jhtuq;fs;.  
 
2. kzy;gFjp thOk; jhtuq;fs; kzw;ghq;fhd gFjpapy; thOk; jhtuq;fs;.  
 
3. ghiw tho; jhtuq;fs; (Lithophytes): ghiw kPJ thOk; jhtuq;fs;. 
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4. ghiw ,iltho;j;jhtuq;fs; (Chasmophytes): ghiwapd; ,Lf;Ffspy; thOk; 

jhtuq;fs;. 
 
5. Gtpabtho;j; jhtuq;fs; (Cryptophytes): Gtpg;gug;gpd; fPo; thOk; jhtuq;fs;  
 
6. gdp gFjptho;j; jhtuq;fs; (Cryophytes): gdpg;glyk; kPJ thOk; jhtuq;fs;  
7. mkpy epyj; jhtuq;fs; (Oxylophytes): mkpy kz;zpy; thOk; jhtuq;fs;. 
 
8. Rz;z kz; tho;j;jhtuq;fs; (Calciphytes) fhy;rpak; mjpfkhd fhukz;zpy; thOk; 

jhtuq;fs;  
 
 
 
 

epyg;gug;G tbtikg;Gf;fhuzpfs; (Topographic factors):  
 
,J Gtpapd; Nkw;gug;G tbtk; kw;Wk; mk;rq;fis Ma;tJ MFk;. ,J ,aw;if epy mikT 
vd miof;fg;gLfpwJ. #hpa xsp fjph;tPr;R> ntg;g epiy><ug;gjk;> kiog;nghopT> tphptfyk;> 
Fj;Jauk; Mfpatw;wpd; xUq;fikg;ghy; ve;jnthU gFjpapd; jl;g ntg;g epiy ,tw;why; 
jPh;khdpf;fg;gLfpwJ. Fiwthd gug;gpy; Vw;gLk; fhyepiy khw;wq;fs; (Ed; fhyepiy) %yk; 
kz;zpd; jd;ikia khw;wp mq;F thOk; jhtuf;$l;lr;nrwpit khw;wpaikf;fpwJ.  
 
epyg;gug;G fhuzpfs; tphptfyk;> Fj;Jauk;> kiyapd; jpirfs;. kiyapd; nrq;Fj;J Mfpa 
gz;Gfis cs;slf;fpaJ.  
 
tphptfyk; kw;Wk; Fj;Jauk; (Latitudes and altitudes):  
tphptyfk; vdg;gLtJ G+kj;jpa Nuif gFjpapypUe;J fhzg;gLfpd;w J}uk;> G+kj;jpa Nuif 
gFjpapy; ntg;gepiyahdJ mjpfkhfTk;> JUtq;fis Nehf;fpg; gbg;gbahff; Fiwe;Jk; 
fhzg;gLfpd;wd. g+kj;jpa Nuif gFjpapypUe;J JUtq;fis Nehf;fpf; fhzg;gLfpd;w 
ntt;NtW tifahd jhtuf;$l;lq;fs;.  
 
fly; kl;lj;jpypUe;J fhzg;gLk; cauNk Fj;Jauk; vdg;gLfpwJ. mjpff; Fj;Jauj;jpy; 
fhw;wpd; Ntfk; mjpfkhf cs;sJ. ntg;gepiy kw;Wk; fhw;wpd; mOj;jk; Fiwe;Jk;><ug;gjd; 
kw;Wk; xspapd; jPtpuk; mjpfhpj;Jk; fhzg;gLfpd;wd. ,e;jf; fhuzpfshy; ntt;NtW 
Fj;Jauq;fspy; jhtuq;fs; khWgl;Lj; jdpj;Jtkhd kz;lyj;ij cUthf;Ffpd;wd.  
 
kiyfspd; Nehf;F jpirfs;: (Direction of Mountain): 
tlf;F kw;Wk; njw;F Nehf;fp mike;j kiyfspy; Vw;gLk; NtWgl;l kiog;nghopT><ug;gjd;> 
xspapd; jPtpuk;> xspapd; fhy msT> mg;gFjpapd; ntg;gepiy Nghd;w fhuzq;fshy;> 
gytpjkhd jhtuq;fs; kw;Wk; tpyq;Ffs; fhzg;gLfpd;wd.  
 
xU kiyapd; ,uz;L gf;fq;fSk; ntt;Ntwhd #hpa xsp> fjph;tPr;R> fhw;W nray;fs; kio 
Mfpatw;wpidg; ngWfpd;wd. ,e;j ,uz;L gf;fq;fspd; kio ngWk; gFjpapy; (Wind word 
region) mjpfj; jhtuq;fisAk; kio kiwT gFjpapy; kio gw;whf;Fiw fhuzkhff; 
Fiwthd jhtuq;fisNa fhzyhk;.  
 
,ilr;#oyikg;G (Ecotone): ,uz;L #oy; kz;lyq;fSf;F ,ilNa fhzg;gLk; 
,ilepiy kz;lyk; ,JthFk;. vLj;Jf;fhl;L: fhLfSf;Fk; Gy;ntspfSf;Fk; 
,ilNa fhzg;gLk; vy;iy MFk;.  
tpspk;G tpisT (Edge effect): rpy rpw;wpdq;fs; ,U tho;tplr; #oypd; tpisT 
fhuzkhf ,ilr;#oyikg;G (Ecotone) gFjpapy; fhzg;gbd; mJ tpspk;G tpisT 
vd miof;fg;gLfpwJ. vLj;Jf;fhl;L: Me;ij fhLfSf;Fk; Gy;ntspfSf;Fk; 
,ilNahahd ,ilr;#oyikg;G gFjpapy; fhzg;gLfpwJ.  
 

`hyhh;L (Hollard) kz;zpy; fhzg;gLk; nkhj;j ePh; 
fphp];]hh;L (Chresard) jhtuq;fSf;Fg; gad;gLk; ePh; 
vf;`hh;L (Echard) jhtuq;fSf;Fg; gad;glhj ePh;  
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,Nj Nghy ePh;epiyfshd Fsq;fspy; kz;zpd; rhptikg;G fhuzkhf tpspk;G kw;Wk; ikag; 
gFjpapy; ePh; gy;NtW Moq;fisf; nfhz;Lk;>NtWgl;Ls;s miy ,af;fj;jpd; fhuzkhfTk; 
xNu gug;gstpy; NtWgl;l gFjpfspy; gy;NtW tifahd caphpdq;fisf; nfhz;Ls;sd.  
 
kiyapd; nrq;Fj;jhd gFjp (Steepness of the mountain):  
 
Fd;W my;yJ kiyapd; nrq;Fj;jhd gFjp kio ePiu tpiue;J Xl mDkjpf;fpwJ. ,jd; 
tpisthf ePhpog;G kw;Wk; Nky; kz; tpiuthf mfw;wg;gl;L kz; mhpg;G epfo;fpwJ. ,jd; 
fhuzkhff; Fiwe;j jhtuf;$l;l tsh;r;rp ,q;F Vw;gLfpwJ. ,jd; kWGwk; cs;s rkntsp 
kw;Wk; gs;sj;jhf;Fg;gFjpfspy; kz;zpy; Nkw;gug;G ePh; nkJthf tbtjhYk; kw;Wk; ePh; ed;F 
guhkhpf;fg;gLtjhYk; jhtuf;$l;lq;fs; ,q;F epiwe;Js;sd.  
 
caphp fhuzpfs; (Biotic factors):  
jhtuq;fs; kw;Wk; tpyq;Ffs; Mfpa caphpdq;fSf;fpilNa Vw;gLk; ,ilr;nray; tpisTfs; 
caphpf;fhuzpfs; vd miof;fg;gLfpd;wd. mit jhtuq;fspd; kPJ Fwpg;gplj;jf;f 
tpisTfis Vw;gLj;jf;$Lk;. tpisTfs; NeubahfNth my;yJ kiwKfkhfNth #oiy 
khw;wpaikf;fyhk;. ngUk;ghYk; jhtuq;fs; FOkk; xd;wpy; thOk;NghJ xd;wpd; kPJ xd;W 
Mjpf;fk; nrYj;Jfpd;wd. ,Nj Nghyj; jhtuq;fSld; njhlh;Gila tpyq;FfSk; xd;W 
my;yJ gy topfspy; jhtuq;fspd; tho;f;ifapidg; ghjpf;fpd;wd. ,tw;wpd; kj;jpapy; fhZk; 
gy;NtW ,ilr;nray;fis gpd;tUk; ,uz;L tiffshf tifg;gLj;jg;gLj;jyhk;. mit 
Neh;kiw ,ilr;nray;fs; kw;Wk; vjph;kiw ,ilr;nray;fs; MFk;.  
 
Neh;kiw ,ilr;nray;fs; (Positive interactions):  
,t;tif ,ilr;nray;fspy;> gq;Nfw;Fk; rpw;wpdq;fspy; xd;W kl;LNk my;yJ ,uz;LNk gad; 
milfpd;wd. vLj;Jf;fhl;L: xUq;Faphpepiy (Mutualism), cld; cz;Zk;epiy 
(Commensalism). 
 
1. xUq;Faphp epiy (Mutualism):  

,q;F ,uz;L tifahd rpw;wpdq;fSf;F ,ilapy; Vw;gLk; fl;lha ,ilr;nray;fshy; 
,uz;L rpw;wpdq;fSk; gadilfpd;wd. ,jw;fhd rpy nghJthd vLj;Jf;fhl;L gpd;tUkhW:  

 
iel;u[d; epiyg;gLj;jpfs; (Nitrogen fixation):  
• ny$k; tif jhtuq;fspd; Nth;fspy; fhzg;gLk; Kbr;Rfspy; iuNrhgpak; (ghf;Bhpak;) 

xUq;Faphp epiyapy; tho;fpwJ. ny$k; jhtu Nth;fspypUe;J iuNrhgpak; cztpid 
vLj;Jf;nfhs;fpwJ mjw;Fg; gjpyhf tsp kz;ly iel;u[id epiyepWj;jp iel;Nul;lhf 
khw;wp Xk;Gaphpj; jhtuq;fSf;Ff; fpilf;FkhW nra;fpwJ.  

 
kw;w cjhuzq;fs;:  
• ePh; nguzpahfpa mNrhyh kw;Wk; iel;u[id epiy epWj;Jk; raNdh ghf;Bhpak; (mdgPdh)  

 
• irf]; ([pk;Ndh];ngh;k;) jhtug; gts Nth; gFjpapy; fhzg;gLfpd;w mdgPdh 

 
• Me;Njhnruh]; (gpiuNah/igl;Lfs;) clyj;jpy; fhzg;gLfpd;w raNdhghf;Bhpak; (eh];lhf;) 

 
• mj;jp goq;fspy; fhzg;gLk; Fstpfs; (wasp) 

 
• iyf;fd;fs; - My;fh kw;Wk; G+Q;irapilNaahd xUq;Faphp epiy  

 
• ikf;Nfhiurh – (G+Q;irNthpfs;) – cah; jhtu Nth;fSf;Fk; G+Q;irfSf;Fk; 

,ilNaahd cwT  
 

2. cld; cz;Zk; epiy (Commensalism):  
,U NtW rpw;wpdq;fSf;F ,ilapyhd ,ilr; nray;fshy; xd;W gad; milfpwJ 
kw;nwhd;W gad; miltjpy;iy my;yJ ghjpg;G miltjpy;iy. ,jpy; gad; milfpd;w 
rpw;wpdkhdJ fkd;nry; (commensal) vdTk; mNj rkak; kw;w rpw;wpdkhdJ Xk;Gaphp 
(host) vdTk; miof;fg;gLfpd;wd. ,tw;wpw;Fg; nghJthd vLj;Jf;fhl;L gpd;tUkhW.  
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njhw;Wj; jhtuq;fs; (Epiphytes):  
• xU jhtukhdJ kw;nwhU jhtuj;jpd; kPJ ve;jnthU jPq;Fk; tpistpf;fhky; njhw;wp 

tho;tJ njhw;Wj; jhtuq;fs; vdg;gLk;. ,it nghJthf ntg;g kz;ly kiof;fhLfspy; 
fhzg;gLfpd;wd.  
 
cah;epiy njhw;Wj; jhtuq;fs; (Mh;fpl;fs;) tspkz;lyj;jpypUe;J Cl;lr;rj;Jf;fs;> ePh; 
Mfpatw;iw cwpQ;Rk; Nth;fspy; (Hygrocopic) jhtuk; - thz;lh fhzg;gLk; ntyhkd; 
(Velamen) vDk; rpwg;G tif jpRf;fs; %yk; ngWfpd;wd. vdNt ,j;jhtuq;fs; 
jq;fSf;Fj; Njitahd cztpid mitfNs jahhpj;Jf; nfhs;fpd;wd. ,it gpw 
Xk;Gaphp jhtuq;fis ciwtplj;jpw;fhf kl;Lk; ek;gpAs;sd ,jdhy; Xk;Gaphp jhtuj;jpw;F 
ve;jj; jPq;Fk; Vw;gLtjpy;iy.  

 
• gy Mh;fpl;fs;> nguzpfs;> td;nfhbfs;> njhq;Fk; kh];fs;> ngg;gNuhkpah> kzpj;jhtuk;> 

m];dpah (iyf;fd;) Mfpait njhw;Wj; jhtuq;fSf;fhd gpw vLj;Jf;fhl;LfshFk;.  
 

• ];ghdpa kh];> by;yhd;~pah Mfpad Xf; kw;Wk; igd; kug;gl;ilfspd; NkNy 
tsh;fpd;wd.  

 
 ,ilr;nray;fs; Nrh;f;if  tpisTfs; vLj;Jf;fhl;L 
1 Neh;kiw 

,ilr;nray;fs; 
    

1 xUq;Faphp epiy 
(Mutualism) 

(+) (+) ,uz;L rpw;wpdq;fSk; 
gadilfpd;wd.  

iyf;fd;fs;> 
G+Q;irNthpfs; 
Kjypad 

2 cld; cz;Zk; epiy 
(Commensalism) 

(+) (0) xU rpw;wpdk; 
gadilfpwJ. kw;nwhU 
rpw;wpdk; 
gadiltjpy;iy my;yJ 
ghjpg;giltjpy;iy  

Mh;fpl;fs;> 
td;nfhbfs; 
Kjypad 

2 vjph;kiw 
,ilr;nray;fs;  

    

4 nfhd;W cz;Zk; 
tho;f;if Kiw 
(Predation) 

(+) (-) xU rpw;wpdk; 
gadilfpwJ. kw;nwhU 
rpw;wpdk; ghjpg;gilfpwJ 

l;urPuh> neg;ge;j]; 
Kjypad 

5 xl;Lz;zp 
(Parasitition) 

(+) (-) xU rpw;wpdk; 
gadilfpwJ. kw;nwhd;W 
ghjpg;gilfpwJ.  

f];Fl;lh> Luhz;lh> 
tp];fk; Kjypad 

6 Nghl;bapLjy; 
(Competition) 

(-) (-) ,uz;L rpw;wpdq;fSk; 
ghjpg;gilfpd;wd. 

Gy;ntsp 
rpw;wpdq;fs;  

7 mkd;rhyp]k; 
(Amensalism) 

(-) (0) xd;W ghjpg;gilfpwJ. 
Mdhy; kw;nwhU rpw;wpdk; 
ghjpg;giltjpy;iy  

ngdprPypak; kw;Wk; 
];nlg;igNyh 
fhf;f];  

 
Kd;Ndhb $l;LwT (Proto cooperation):  
xU ntt;NtW rpw;wpdq;fSf;fpilNaahd ,ilr; nray;fspy; ,uz;Lk; gadilfpwJ 
Mdhy; xd;iw xd;W rhh;e;jpuhj cwT Kiw nfhz;l epfo;thFk;. vLj;Jf;fhl;L: 
kz;tho; ghf;Bhpaq;fs; / G+Q;irfs; kw;Wk; jhtuq;fSf;F ,ilNaahd $l;LwT.  
 
vjph;kiw ,ilr;nray;fs; (Nagative interactions):  
gq;Nfw;Fk; rpw;wpdq;fspy; xd;W gadilfpwJ. Mdhy; kw;nwhd;W ghjpf;fg;gLfpwJ. ,J 
vjph;kiw ,ilr;nray; vd;W miof;fg;gLfpd;wJ.  
 
vLj;Jf;fhl;L: nfhd;W cz;Zk; tho;f;if Kiw> xl;Lz;zp tho;f;if> Nghl;bapLjy; kw;Wk; 
mkd;rhyp]k;.  
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1. nfhd;W cz;Zk; tho;f;if Kiw (Predation):  
 

,uz;L tifahd caphpdq;fSf;F ,ilapyhd ,ilr;nray;fspy; xU caphp kw;nwhd;iw 
mopj;J cztpidg; ngWfpwJ. caphpdq;fspy;> nfhy;Yk; ,dq;fs; nfhd;W cz;zpfs; 
(Perdatar) vd;Wk; nfhy;yg;gl;lit  ,iu caphpfs; (Prey) vd;Wk; miof;fg;gLfpd;wd. 
,jpy; nfhd;W  cz;zpfs; ed;ikailAk; NghJ ,iu caphpfs; ghjpg;gilfpd;wd.  
 
vLj;Jf;fhl;L:  
 
• l;urpuh (#hpag; gdpj;Jsp jhtuk;)> neg;ge;j]; (FLitj; jhtuk;)> ilNahdpah (tPd]; G+r;rp 

cz;Zk; jhtuk;)> Al;hpFNyhpah (ig jhtuk;)> rhurPdpah Nghd;w gy;NtW G+r;rp cz;Zk; 
jhtuq;fs; G+r;rpfs; kw;Wk; rpW tpyq;Ffisr; rhg;gpLtjd; %yk; Njitahd iel;u[idg; 
ngWfpd;wd.  

 
• gy jhtu cz;zpfs; nfhd;W cz;zpfs; vdg;gLfpd;wd. fhy;eilfs;> xl;lfq;fs;> 

MLfs; Kjypad mbf;fb rpWnrbfs;> Gjh; nrbfs; kw;Wk; kuq;fspd; ,sk; jhtuj; 
jz;bDila ,sk; Jsph;fis Nka;fpd;wd. nghJthfg; gy;gUtj;jhtuq;fisf;fhl;bYk; 
xUgUtj; jhtuq;fNs mjpf mstpy; ghjpg;Gf;F cs;shfpd;wd. Nka;jy; kw;Wk; ,se;Jsph; 
Nka;jy; jhtur; nrwptpy; Fwpg;gplj;jf;f khw;wq;fis Vw;gLj;Jfpd;wd. G+r;rpfspd; 
fpl;lj;jl;l 25 rjtPjk; G+r;rpfs; jhtuf; nfhy;ypfshFk; (Phyto phagus) jhturhW kw;Wk; 
jhtug; ghfq;fis cz;Zjy;).  

 
• jhtuq;fspy; gy jw;fhg;G nray;fs; cUthf;fg;gLtjd; %yk; nfhd;W cz;Zjy; 

jtph;f;fg;gLfpwJ. vLj;Jf;fhl;L: vUf;F ,jaj;ijg;ghjpf;Fk; er;Rj;jd;ikAs;s 
fpisf;NfhirLfis cw;gj;jp nra;fpwJ. GifapiyahdJ epf;Nfhbid cw;gj;jp 
nra;fpwJ. fh/gp jhtuq;fs; fh/gpid cw;gj;jp nra;fpwJ.  

 
• rpd;Nfhdh jhtuk; Ftpidid cw;gj;jp nra;tjd; %yKk;> Nghfd;tpy;yhtpd; Kl;fSk;> 

xgd;~pahtpd; rpWKl;fSk;> fs;sp nrbfspy; Ruf;fg;gLk; ghy; Mfpait nfhd;W 
jpz;zpfis ntWf;fr; nra;J mj;jhtuq;fisg; ghJfhj;Jf;nfhs;s cjTfpd;wd. 

 
2. xl;Lz;zp tho;f;if (Parasitism):  

,it ,uz;L ntt;Ntwhd rpw;wdq;fSf;F ,ilapyhd ,ilr;nray;fshFk;. ,jpy; rpwpa 
$l;lhspahdJ (xl;Lz;zp) nghpa $l;lhspaplkpUe;J (Xk;Gaphp my;yJ jhtuk;) 
cztpidg; ngWfpd;wJ. vdNt xl;Lz;zp rpw;wpdkhdJ gad;ngWk; NghJ 
Xk;GaphpapfshdJ ghjpg;gilfpd;wJ. Xk;Gaphp – xl;Lz;zp tho;f;ifahdJ ,uz;L 
tiffshf tifg;gLj;jg;gl;Ls;sd. mit KO xl;Lz;zp kw;Wk; ghjp xl;Lz;zp.  

 
KO xl;Lz;zpfs; (Holoparasites): 
xU caphpdkhdJ jdJ cztpw;fhf Xk;Gaphp jhtuj;jpid KOtJkhfr; rhh;e;jpUe;jhy; mJ 
KO xl;Lz;zp vd miof;fg;gLfpwJ. ,it nkhj;j xl;Lz;zpfs; (Total parasites) 
vd miof;fg;gLfpd;wd.  
 
vLj;Jf;fhl;L:  
• Xk;Gaphpfshd mf;Nfrpah> Luhz;lh kw;Wk; gy;NtW jhtuq;fspd; kPJ f];Fl;lh vd;w 

jhtuk; KOjz;L xl;Lz;zpahff; fhzg;gLfpd;wd. kyh;jiyj; J}z;l Njitahd 
`hh;Nkhd;fisf; $l f];Fl;lh> Xk;Gaphp jhtuj;jpypUe;J ngWfpwJ.  
 

cah; jhtuq;fspd; kPJ ngyNdh/Nghuh> Xughq;fp> nu/g;yPrpah Nghd;wit KONth; 
xl;Lz;zpfshff; fhzg;gLfpd;wd.  
 
ghjp xl;Lz;zpfs; (Hemiparasites):  
 
Xh; caphpdkhdJ xk;GaphpapypUe;J ePh; kw;Wk; fdpkq;fis kl;Lk; ngw;W> jhNd 
xspr;Nrh;f;ifapd; %ykhfj; jdf;Fj; Njitahd cztpidj; jahhpj;Jf; nfhs;git ghjp 
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xl;Lz;zp vdg;gLk;. ,J gFjp xl;Lz;zp (partial parasites) vdTk; 
miof;fg;gLfpwJ.  

 
vLj;Jf;fhl;L: 
• tp];fk; kw;Wk; Nyhuhd;j]; jz;Ltho; gFjp xl;Lz;zpahFk;.  
• Nrz;lyk; (re;jdf;fl;il) Nth;tho; gFjp xl;Lz;zpahFk;.  
• xl;Lz;zpj; jhtuq;fs; xk;Gaphp jhtuj;jpd; th];Fyj; jpRtpypUe;J Cl;lr;rj;Jf;fis 

cwpQ;Rtjw;Fj; Njhw;Wtpf;Fk; rpwg;ghd Nth;fs; xl;Lz;zp cwpQ;R Nth;fs; 
(Haustorial roots) vdg;gLfpd;wd.  

3. Nghl;bapLjy;: (Competition): 
,jpy; ,U tifahd caphpdq;fs; my;yJ rpw;wpdq;fSf;F ,ilapyhd ,ilr;nray;fspy; 
,uz;L caphpdq;fSk; ghjpg;gilfpd;wd. xOq;fw;w Kiwapy; gutpapUf;Fk; ve;j xU 
caphpj;njhifapd; caphpfSf;fpilNa epfOk; Nghl;b ,jw;F vLj;Jf;fhl;lhFk;. 
Nghl;bapLjyhdJ xj;j rpw;wpdj;jpw;fpilNa epfOk; Nghl;b kw;Wk; NtWgl;l 
rpw;wpdq;fspilNa epfOk; Nghl;b vd tifg;gLj;jg;gLfpwJ.  
 

xj;j rpw;wpdj;jpw;fpilNa epfOk; Nghl;b (Intraspecific competition) ,J xNu 
rpw;wpdj;ijr; Nrh;e;j jdp caphpfSf;fpilNaahd ,ilr;nray; MFk;. ,e;jg;Nghl;b kpfTk; 
fLikahdJ Vnddpy; ,tw;wpd; czT> thoplk;> kfue;jr;Nrh;f;if Mfpatw;wpd; Njit xNu 
tpjj;jpy; vy;yh cWg;gpdUf;Fk; ,Ug;gNjahFk;. ,jidg; G+h;j;jp nra;tjw;F xNu khjphpahd 
jftikg;Gfisg; ngw Ntz;bAs;sJ.  
 

NtWgl;l rpw;wpdq;fspilNa epfOk; Nghl;b (Interspectific competition): ,J 
gy;NtW caphpdr; rpw;wpdq;fSf;F ,ilNahd ,ilr;nray;fshFk;. Gy;ntspfspy; gy;NtW 
Gy; rpw;wpdq;fs; tsh;e;J mtw;wpw;Fj; Njitg;gLk; Cl;lr;rj;Jf;fs;> ePh; Mfpatw;iwf; 
$l;lhfg; ngWtjhy; rpwpa mstpyhd Nghl;b fhzg;gLfpd;wJ. twl;rpapy; ePh; gw;whf;Fiw 
Vw;gLk; NghJ Gy;ntspfspy; gy;NtW rpw;wpdq;ffspilNa tho;th> rhth vd;w Nghl;b 
Jtq;FfpwJ. ,e;jg; Nghl;bfspy;> caph; gpioj;jpUf;fg; NghJkhd Cl;lr;rj;Jf;fspd; msT> 
ePh; fpilf;Fk; msT Mfpatw;iwg; ngw mit gy;NtW Gjpa ,lq;fSf;F ,lk; ngau 
NehpLfpwJ.  
 
gy;NtW jhtu cz;zpfs;> yhh;th> ntl;Lfpsp Nghd;wit jq;fSila czTf;fhfg; 
Nghl;bapLfpd;wd. fhLfspy; tho;fpd;w kuq;fs;> Gjh;r;nrbfs;> rpWnrbfs; Mfpait #hpa 
xsp> ePh;> Cl;lr;rj;Jg; nghUl;fSf;fhf kl;Lky;yhky; kfue;jNrh;;f;if kw;Wk; fdp> tpij 
guTjYf;fhfTk; Nghl;bapLfpd;wd. ePH tho;j;jhtukhfpa A+l;hpFNyhpah (igj;jhtuk;) rpW 
kPd;fs;> rpwpa G+r;rpfs; kw;Wk; rpwpa xLila ,dq;fs; Mfpatw;wpw;fhfg; Nghl;bapLfpd;wd.   

 
4. mkd;rhyp]k; (Amensalims): 

,q;F ,uz;L caphpfSf;fpilNa epfOk; ,ilr;nray;fspy; xU caphp 
 xLf;fg;gl;lhYk; kw;nwhU caphp ve;jg; gaidAk; miltjpy;iy my;yJ 
 ghjpf;fg;gLtjpy;iy. ,ilj;jil Ntjpg; nghUl;fs; vd;w rpy 
 Ntjpg;nghUl;fisr; Rug;gJ %yk; ,e;j xLf;fg;gLjy; epfo;fpwJ.  mkd;rhyp]k; 
Ez;Zaphp vjph;g;G (antibiosis) vdTk; miof;fg;gLfpd;wd.  

 
• ngdprPypak; Nehl;Nll;lk; ngdprpypid cw;gj;jp nra;J Fwpg;ghf ];nl/g;igNyh 

fhf;f]; vd;w xU tifahd ghf;Bhpahtpd; tsh;r;rpiaj; jLf;fpd;wd.  
 

• m];gh;[py;y]; G+Q;irapd; tsh;r;rpia l;iuf;Nfhnlh;kh G+Q;ir jLf;fpwJ.  
 

• [PFyd;]; epf;uh vd;w fUg;G thy;nel; jhtuj;jpd; fdpfspd; Nky; XL kw;Wk; 
Nth;fspy; [PFNyhd; vd;w my;fyha;ilr; Rue;J mUfpy; tsUk; Mg;gps;> jf;fhsp> 
My;/ghy;/gh Nghd;w jhtuq;fspd; ehw;Wfs; tsh;r;rpapidj; jLf;fpwJ.  
 

rpw;wpdq;fSf;fpilNaahd ,ilr;nray;fs; / ,izg;ghpzhkf;FO ,af;ftpay; 
(Interspecific interactions / Co-evolutionary dynamics):  
1. ghtid nray;fs; (Mimicry):  



 

137 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

xU caphp jdJ mikg;G> tbtk;> Njhw;wk;> elj;ij Mfpatw;iw khw;wpf; nfhs;tjd; 
%yk; thOk; tha;g;igg; ngUf;fTk; jd;id ghJfhj;Jf; nfhs;sTk; epfo;j;jg;gLk; xU 
nrayhFk;. G+f;fspy; fhzg;gLk; ghtid nray;fs; kfue;jr;Nrh;f;ifahsh;fisf; ftuTk;> 
tpyq;F ghtid nray;fs; ngUk;ghYk; ghJfhg;gpw;fhfTk; mike;jit. ,aw;if Njh;T 
Kiwfisg; NgDtjw;fhf epfOk; kuGtop milAk; rLjp khw;wq;fshYk; Vw;gLk; ghtid 
nray;fs; ghpzhk Kf;fpaj;Jtk; nfhz;lit.  

 
vLj;Jf;fhl;L:  
 
• x/gphp]; vd;w Mh;fpl; jhtuj;jpd; kyuhdJ ngz; G+r;rpapid xj;J fhzg;gl;L> Mz; 

G+r;rpfisf;fth;e;J kfue;jr;Nrh;f;ifia epfo;j;Jfpd;wd. ,J kyh; ghtid nray;fs; 
(floral mimicry) vd miof;fg;gLfpwJ.  

 
• fhuhrpa]; NkhNuh]]; vd;w Fr;rp G+r;rp my;yJ Cd;WNfhy; G+r;rp - ,J xU 

ghJfhg;gpw;fhd ghtid nray;fs; (Protective mimicry) MFk;.  
 

• /gpy;ypak; /g;uhz;Nlh]k; vd;w ,iyg;G+r;rp ghJfhg;gpw;fhd ghtid nray;fspd; kw;nwhU 
vLj;Jf;fhl;lhFk;.  

 
2. kph;kpNfh/gpy;yp (Myrmecophily): vWk;Gfs; rpy Neuq;fspy; kh> ypl;rp> [hKd;> 

Mf;Nf~pah Nghd;w rpy jhtuq;fisj; jq;Fkplkhf vLj;Jf;nfhs;fpd;wd. ,e;j vWk;Gfs; 
me;jj; jhtuq;fSf;Fj; njhe;juT mspf;Fk; caphpdq;fsplkpUe;J fhf;Fk; fhg;ghsuhfTk;> 
,jw;Fg; gjpyhfj; jhtuq;fs; vWk;GfSf;F czT kw;Wk; jq;Fkplj;ijAk; mspf;fpd;wd. 
,J kph;kpNfh/gpy;yp vd miof;fg;gLfpwJ. vLj;Jf;fhl;L: mf;Nf~pah kw;Wk; mf;Nf~pah 
vWk;G.  

 
3. $l;Lg;ghpzhkk; (Co-evolution): caphpdq;fSf;F ,ilapyhd ,ilr;nray;fspy; ,U 

caphpfspd; kugpay; kw;Wk; Gw mikg;gpay; gz;Gfspy; Vw;gLk; ghpkhw;w khWghLfs; 
gyjiyKiwia fUj;jpy; nfhz;L njhlh;fpwJ. ,j;jifa ghpzhkk; $l;Lg;ghpzhkk; vd 
miof;fg;gLfpwJ. ,ilr;nray; GhpAk; rpw;wpdq;fspy; epfOk; xUq;F epiy khw;wk; 
xUtif $l;Lj; jftikg;ghFk;.  

 
vLj;Jf;fhl;L:  
• gl;lhk;G+r;rpfs; kw;Wk; me;Jg;G+r;rpfs; (`hgpNdhpah kw;Wk; Nkhj;) Mfpatw;wpd; cwpQ;Rk; 

Foypd; ePsKk;> kyhpd; my;yptl;lf;Foy; ePsKk; rkkhdit.  
 

• gwitapd; myF tbtk; kw;Wk; kyhpd; tbtk; kw;Wk; msT.  
 
gpw vLj;Jf;fhl;L:  
 
• `hh;d; gpy;fs; kw;Wk; Kl;Gjh;f;fhLfspd; gwitfs;.  
• mNghrpNdrp jhtuq;fspy; fhzg;gLk; nghypdpah gpstpd; msTk; kw;Wk; G+r;rpfspd; fhypd; 

msTk;.  
 
ifuNkhd; (Kairomone) 
/gpu]; Nu/Ng rpw;wpdf; fk;gspg;GO ntspapLk; ifuNkhd; vd;w Nrh;kk; fhl;Ltif 
Ks;sq;fpapd; thapyhf> fhg;Gj;jd;ikia mjd; re;jjpfSf;Ff; flj;JfpwJ.  

 
#o;epiyapay; jf mikTfs; (Ecological adaptations):  
xU #o;epiyapy; ntw;wpfukhf tho caphpdq;fspd; fl;likg;gpy; Vw;gLk; khWghLfs; 
caphpdq;fspd; jf mikTfs; vd;W miof;fg;gLfpd;wd. tho;tplj;jpy; epyTk; #oYf;Nfw;g 
caphpdq;fs; caph;tho ,j;jf mikTfs; cjTfpd;wd.  
 
jhtuq;fspd; tho;tplq;fs; kw;Wk; mjw;fhd jf mikTfisg; nghWj;J mit fPo;tUkhW 
tifg;gLj;jg;gLfpd;wd. ePh; tho; jhtuq;fs;> twz;l epy tho; jhtuq;fs;> ts epyj; 



 

138 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

jhtuq;fs;> njhw;Wj;jhtuq;fs; kw;Wk; cth; rJug;G epy tho; jhtuq;fs; vd;gd 
,itfshFk;.  
 
ePh;tho; jhtuq;fs; (Hydrophytes): 
ePh; my;yJ <ukhd #oypy; tho;fpd;w jhtuq;fs; ePh;tho; jhtuq;fs; vd;W miof;fg;gLfpd;wd. 
ePh; kw;Wk; fhw;wpd; njhlh;gpidg; nghWj;J mit fPo;fz;l tiffshfg; gphpf;fg;gLfpd;wd.  
 

1. kpjf;Fk; ePh;tho; jhtuq;fs;  
2. Nt&d;wp kpjf;Fk; ePh;tho; jhtuq;fs;  
3. ePUs; %o;fp kpjf;Fk; ePh;tho; jhtuq;fs;  
4. ePUs; %o;fp Nt&d;wpa ePh;tho; jhtuq;fs;  
5. ePh;> epy tho;j;jhtuq;fs;  
 
kpjf;Fk; ePh;tho; jhtuq;fs; (Free floating Hydrophytes): ,t;tif jhtuq;fs; 
ePhpd; Nkw;gug;gpy; Rje;jpukhf kpjf;fpd;wd. ,itfs; kz;Zld; njhlh;G nfhs;shky; ePH; 
kw;WK; fhw;Wld; kl;LNk njhlh;G nfhz;Ls;sd. vLj;Jf;fhl;L: Mfhaj; jhkiu 
(Eichhornia), gp];bah kw;Wk; c/y;gpah vd;w kpfr; rpwpa G+f;Fk; jhtuk;.  
 
Nt&d;wp kpjf;Fk; ePh;tho; jhtuq;fs; (Rooted floating hydrophytes): ,j; 
jhtuq;fspd; Nth;fs; kz;zpy; gjpe;Js;sd. Mdhy; mtw;wpd; ,iyfs; kw;Wk; kyh;fs; 
ePhpd; Nkw;gug;gpy; kpjf;fpd;wd. ,j; jhtuq;fs; kz;> ePh;> fhw;W Mfpa %d;Wld; njhlh;G 
nfhz;Ls;sd. vLj;Jf;fhl;L : epyk;Ngh (jhkiu) epk;g;/ngah (my;y)> Nghl;lNkh[pl;lhd; 
kw;Wk; khh;rPypah (ePh;tho;nguzp).  
 
jhtu cyfpy; jhkiuapd; tpijfs; jhd; kpfTk; ePbj;j tho;ehisf; nfhz;lit.  
 
ePUs; %o;fp kpjf;Fk; ePh;tho; jthuq;fs; (Submerged floating hydrophytes): 
,j;jhtuq;fs; Kw;wpYk; ePhpy; %o;fpAs;sJ. ,itfs; kz; kw;Wk; fhw;NwhL njhlh;G 
ngw;wpUg;gjpy;iy. vLj;Jf;fhl;L: nrul;Nlh/gpy;yk; kw;Wk; Al;hpf;FNyhpah.  
 
ePUs; %o;fp Nt&d;wpa ePh;tho; jhtuq;fs; (Rooted – Submerged hydrophytes): 
,j;jhtuq;fs; ePUs; %o;fp kz;zpy; NtW}d;wp fhw;Wld; njhlh;G nfhs;sjit. 
vLj;Jf;fhl;L: i`l;upy;yh> thyp];Nehpah kw;Wk; Irha;nl];. 
 
ePh; epy tho;git my;yJ Nth; Cd;wp ntspg;gl;L ePh;tho; jhtuq;fs; (Amphibious 
Hydrophytes or Rooted emergent hydrophytes): ,j;jhtuq;fs; ePh; kw;Wk; 
epyg;gug;G jf mikT KiwfSf;F Vw;wtHW tho;fpd;wd. ,iyfs; Mokw;w ePhpy; 
tsh;fpd;wd. vLj;Jf;fhl;L: nudd;Fy];> il/gh kw;Wk; rh[pNlhpah.  
 
i`f;Nuhigl;fs; (Hygrophytes): <uj;jd;ikAila #oy; kw;Wk; epoy; cs;s 
,lq;fspy; tsUk; jhtuq;fs; i`f;Nuh/igl;fs; vd;W miof;fg;gLfpd;wd. 
vLj;Jf;fhl;L: N`gpNdhpah (Mh;fpl;fs;)> kh];fs; (gpiuNah/igl;fs;) Kjypad.  
 
Gw mikg;gpy; jf mikTfs; (Morphological adaptations):  
Nth;: 

• nghJthf cy;/gpah kw;Wk; rhy;tPdpahtpy; Nth;fs; Kw;wpYk; fhzg;gLtjpy;iy my;yJ 
i`l;hpy;yhtpy; FiwTw;w tsh;r;rpAlDk;> undd;Fy]py; ed;F tsh;r;rp mile;j 
Nth;fSk; fhzg;gLfpd;wd.  
 

• Nth;%bfSf;F gjpyhf Nth; igfs; mike;jpUf;fpwJ. vLj;Jf;fhl;L: Mfhaj; jhkiu.  
 

jz;L:  
• ePUs;%o;fpj;jhtuq;fspy; ePz;l> kpUJthd> gQ;R Nghd;w ePl;rpaile;j jz;L 

fhzg;gLfpwJ.  
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• kpjf;Fk; jhtuq;fspy; jz;lhdJ jbj;j> FWfpa> gQ;R Nghd;w XL jz;LlDk;> Nt&d;wp 
kpjf;;Fk; jhtuq;fspy; ,J fpilkl;lj; jz;lhfTk; (fpof;F) fhzg;gLfpwJ.  
 

• jiuglh; XLjz;L> jiufPo; ce;J jz;L> jiuNky; XLjz;L> jz;L kw;Wk; Nth; 
gjpad;fs;> fpoq;Ffs;> cwq;F epiy Edpfs; Mfpatw;wpd; %yk; cly ,dg;ngUf;fk; 
epfo;fpwJ.  

 
,iyfs;:  
• thyp];Nehpahtpy; ,iyfs; nky;ypait. ePz;lit kw;Wk; gl;ilahd ehlh tbtKilaJ. 

nghl;NlhNkh[plhdpy; ,iyfs; nky;ypait> ePz;lit> nrul;Nlh/gpy;yk; jhtuj;jpy; 
Ed;gpsTw;w ,iyfs; fhzg;gLfpd;wd.  

 
• my;yp (Nymphaea) kw;Wk; jhkiuapy; (Nelumbo) kpjf;Fk; ,iyfs; nghpaJ kw;Wk; 

jl;ilahdJ If;fhh;dpah kw;Wk; luhg;ghtpy; ,iyf;fhk;G gUj;Jk;> gQ;R Nghd;W 
fhzg;gLfpd;wd.  

 
• NtUd;wp ntspg;gl;l ePh;tho; jhtuq;fspy; ,U tifahd ,iyfs; (ePh; kl;lj;jpw;Ff; fPNo 

gpsTw;w ,iyfSk;> ePh; kl;lj;jpw;F NkNy KOikahd ,iyfSk;) fhzg;gLfpd;wd. 
vLj;Jf;fhl;L: nudd;Fy];> ypk;Ndh/gpy;yh vl;bNuhgpy;yh kw;Wk; rh[pNlhpah. 

• fpA+l;bf;fs; KOikahff; fhzg;glhkNyh my;yJ fhzg;gl;lhy; nky;ypajhfNth my;yJ 
FiwthfNth tsh;r;rp mile;jpUj;jy;.  

• XH mLf;F Gwj;Njhy; fhzg;gLtJ.  
• ed;F tsh;r;raile;j Vuq;ifkhtpdhy; Md Gwzp fhzg;gLtJ  
• th];Fyj; jpRf;fs; Fiwthd tsh;r;rp mile;Js;sJ. Nt&d;wp ntspg;gl;l ePh;tho; 

jhtuq;fspy; th];Fyj;jpRf;fs; ed;F tsh;r;rp ngw;Ws;sJ.  
• Nt&d;wp ntspg;gl;l ePh;tho; jhutq;fisj; jtpu kw;w jhtuq;fspy; tYitf; nfhLf;Fk; 

jpRf;fs; nghJthff; fhzg;gLtjpy;iy. gpj; nry;fs; ];fpspuq;ifkhtpdhy; MdJ.  
 

tho;tpay; jf mikTfs; (Physiological adaptations):  
• ePh;tho;jhtuq;fs; fhw;wpyhr; #oiyj;jhq;fpf; nfhs;Sk; jpwd; nfhz;lJ.  
• ,it thA ghpkhw;wj;jpw;F cjTk; rpwg;G cWg;Gfisf; nfhz;Ls;sJ.  

 
twz;l epyj;jhtuq;fs; (Xerophytes): 
cyh; my;yJ tws; epyr;#oypy; tho;fpd;w jhtuq;fs; twz;l epyj; jhtuq;fs; 
vdg;gLfpd;wd. twz;l epy thoplq;fs; ,UtifahdJ. mit  

 
1. ,ay;epiy twl;rp(Physical dryness): ,t;tif thoplq;fspy; fhzg;gLk; kz; 

Fiwe;j kioasT ngWtjhYk; kw;Wk; ePiuf; Fiwe;j mstpy; Nrkpf;Fk; jpwd; 
nfhz;Ls;sjhYk; kz;zhdJ rpwpjsT ePiuNa ngw;Ws;sJ.  

 
2. nray;epiy twl;rp (Physiological dryness):,t;tif thoplq;fspy; Njitf;F 

mjpfkhd ePh; nfhz;bUe;jhYk; kz;zpy; Giontspfs; (Capillary spaces) 
fhzg;gLtjpy;iy. vdNt ePiu Nth;fs; cwpQ;rpf;nfhs;s Kbtjpy;iy. vLj;Jf;fhl;L: 
cth; kw;Wk; mkpy kz;zpy; thOk; jhtuq;fs;.  

 
jf mikT mbg;gilapy; twz;l epyj; jhtuq;fs; %d;W tiffshf 
tifg;gLj;jg;gLfpd;wd. mit  
 
1. FWfpa fhyk; thOk; xU gUtj;jhtuq;fs;  
2. rijg;gw;Wila my;yJ ePiur; Nrkpj;J itf;ff; $ba jhtuq;fs;  
3. rijg;gw;ww;w my;yJ ePiur Nrkpf;f ,ayhj; jhtuq;fs;  

 
1. FWfpa fhyk; thOk; xU gUtj;jhtuq;fs; (Ephemerals): ,itfs; twl;rp epiyiaj; 

jtph;f;Fk; my;yJ rhkhspf;Fk; jhtuq;fs; vdg;gLfpd;wd. ,j;jhtuq;fs; kpff; Fiwe;j 
fhyj;jpy; (xU gUtk;) jd; tho;f;if Row;rpapid Kbj;Jf; nfhs;fpd;wd. ,it 
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cz;ikahd twz;l epyj; jhtuq;fs; ,y;iy. vLj;Jf;fhl;L: Mh;[pNkhd;> nkhy;YNfh> 
l;hpGy]; kw;Wk; nl/g;Nuhrpah.  

 
2. rijg;gw;Wila my;yJ ePiur; Nrkpj;J itf;ff; $ba jhtuq;fs; (Succulents): 

,it twl;rpiar; rkhspf;Fk; jpwDila jhtuq;fs; vdg;gLfpd;wd. ,j;jhtuq;fs; 
twl;rpapd; NghJ mjd; clyg; gFjpfspy; ePiur; Nrkpj;J itj;Jf; nfhs;tJld; 
fLikahd twl;rp epiyfis vjph;nfhs;sr; rpwg;ghd rpy jftikTfis nfhz;Ls;sd. 
vLj;Jf;fhl;L: Xg;gd;~pah> MNyh> gpiuNah/gpy;yk; kw;Wk; gpNfhdpah  

 
3. rijg;gw;ww;w my;yJ ePiur; Nrkpf;f ,ayhj; jhtuq;fs; (Non Succulents): ,it 

twl;rpia vjph;nfhz;L jhq;fpf;nfhs;Sk; jhtuq;fs;. vdNt ,it cz;ikahd twz;l 
epyj; jhtuq;fs; vd miof;fg;gLfpd;wd. ,it ntspg;Gw kw;Wk; cl;Gw twl;rpapid 
vjph;nfhs;fpd;wd. cyh; epiyfis vjph;j;J thog; gy jf mikTfisf; nfhz;Ls;sd. 
vLj;Jf;fhl;L: NfRtiudh> ePhpak; (musp)> [p[pg]; kw;Wk; mf;Nf~pah.  
 
Gw mikg;gpy; jf mikTfs;:  
Nth;:  
• Nth;j;njhFg;G ed;F tsh;r;rp mile;Js;sJ. jz;L njhFg;gpidf; fhl;bYk; 

Nth;j;njhFg;G mjpf tsh;r;rp mile;Js;sJ.  
 

• Nth; J}tpfs; kw;Wk; Nth; %bfs; ed;F tsh;r;rpaile;Js;sd.  
 

jz;L:  
 

• jz;L ngUk;ghYk; fbdkhdJ. fl;il jd;ikAilaJ. ,J jiuNky; my;yJ jiufPo;f; 
fhzg;glyhk;.  

 
• jz;L kw;Wk; ,iyfspd; Nkw;gug;Gfspy; nkOF G+r;R fhzg;gLtJld; mlh;j;jpahd 

J}tpfSk; fhzg;gLfpd;wd.  
 

• rpy twz;l epyj; jhtuq;fspd; jz;bd; midj;Jf; fZtpilg; gFjpfSk; 
rijg;gw;Ws;s ,iy tbt mikg;ghf khw;wkile;Js;sd. ,it ,iyj;njhopy; jz;L 
(/gpy;Nyhfpshl;) (xg;gd;~pah) vdg;gLfpd;wd.  

 
• NtW rpy jhtuq;fspy; xd;W my;yJ mhpjhf ,uz;L fZtpilg; gFjpfs; 

rijg;gw;Ws;s gRikahd mikg;ghf khWghL mile;Js;sJ. ,it fpshNlhL 
(M];guhf;];) vdg;gLk;.  

 
• rpytw;wpy; ,iyf; fhk;ghdJ rijg;gw;Ws;s ,iy Nghd;W cUkhw;wk; mile;Js;sJ. 

,J fhk;gpiy (/gpy;NyhL) (mf;Nf~pah nkyNdhiryhd;) vd miof;fg;gLfpwJ.  
 

1. rijg;gw;Wila twz;l epyj; jhtuk;  
2. rijg;gw;ww;wJ – gy;yhz;L tho;git – nfg;ghhp]; 
3. fpsNlhL – m];guhf]; 
4. fhk;gpiy – mf;Nf~pah  

 
jz;L> ,iy Mfpait gy J}tpfshy; #og;gl;Ls;s twz;l epyj; jhtuq;fs; 
l;iuf;Nfh/gpy;y]; jhtuq;fs; vd miof;fg;gLfpd;wd. vLj;Jf;fhl;L: G+rzp tiffs;. 
(kpNyhj;hpah kw;Wk; Kfpah)  
 
,iyfs;:  
• #hpa xsp kw;Wk; ntg;gj;jpidg; gpujpgypf;f cjTk; Njhy; Nghd;Wk;> gsgsg;ghfTk; 

cs;s ,iyfs; nghJthff; fhzg;gLfpd;wd.  
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• A+/g;Nghh;gpah> mf;Nf~pah> [p[pg];> nfg;ghhp]; Nghd;w jhtuq;fspy; ,iyabr; nrjpy;fs; 
Kl;fshf khWghL mile;Js;sd.  

 
• KO ,iyfSk; Kl;fshfNth (xgd;~pah) kw;Wk; nrjpy;fshfNth (M];guhf];) khw;WU 

mile;J fhzg;gLfpd;wd.  
 

cs;sikg;gpy; jf mikTfs;:  
• ePuhtpg; Nghf;fpd; fhuzhkhf ePH ,og;gpidj; jLg;gjw;fhfg; gy;yLf;F GWj;NjhYld; 

jbj;j fpA+l;bfSk; fhzg;gLfpd;wd.  
 

• ];fpypuq;ifkhtpdhyhd Gwj;Njhybj;Njhy; (Hypodermis) ed;F tsh;r;rp mile;Js;sJ.  
 

• cl;Fope;j Fopfspy;> J}tpfSld; $ba cl;Fope;jike;j ,iyj;Jisfs; (Sunken 
stomata) fPo;Gwj; Njhypy; kl;LNk fhzg;gLfpd;wd.  
 

• ,utpy; jpwf;Fk; (Scota active stomata) tifahd ,iyj;Jisfs; 
rijg;gw;Ws;sjhtuq;fspy; fhzg;gLfpd;wd.  
 

• gy;yLf;F fw;iw ciw nfhz;l th];Fyj; njhFg;Gfs; ed;F tsh;r;rp mile;Js;sJ.  
 

• ,iyapilj; jpRthdJ ghypNrL kw;Wk; gQ;R jpRthf ed;F NtWghL mile;Js;sJ.  
 

• rijg;gw;Ws;stw;wpy; jz;Lg;gFjpapy; ePh;Nrkpf;Fk; jpRf;fisg;ngw;w gFjpahf tpsq;FfpwJ.  
 
tho;tpay; jf mikTfs;:  

• ngUk;ghyhd tho;tpay; epfo;Tfs; ePuhtpg; Nghf;fpidf; Fiwf;fpd;w tifapy; 
tbtikf;fg;gl;Ls;sd.  
 

• tho;f;if Row;rpiaf; FWfpa fhyj;jpNyNa Kbj;Jf; nfhs;fpd;wd. (FWfpa fhyk; 
thOk; xU gUtj;jhtuq;fs;) 

 
tsepyj; jhtuq;fs; (Mesophytes):  

• kpjkhd #o;epiyapy; (kpf <ukhfNth my;yJ kpf twz;Nlh my;yhj) thOk; 
jhtuq;fs; tsepiy jhtuq;fs; vd miof;fg;gLfpd;wd.  
 

• ,it nghJthf epyj; jhtuq;fs; vd miof;fg;gLfpd;wd. vLj;Jf;fhl;L: Nrhsk; 
(Maize) kw;Wk; nrk;gUj;jp (Hibiscus). 

 
Gw mikg;gpy; jf mikTfs;:  
• Nth;J}tpfs; kw;Wk; Nth; Kbr;RfSld; Nth; njhFg;ghdJ ed;F tsh;r;rp mile;Js;sJ.  
• jz;L nghJthfj; jiuf;F NkNy jbj;J ed;F fpisj;Jf; fhzg;gLfpwJ.  

 
• ,iyfs; nghJthfg; nghpa> gue;j> nky;ypa> gy tbtq;fSld; fhzg;gLfpwJ.  

 
cs;sikg;gpy; jf mikTfs;:  
 
• jiuNky; gFjpapd; jhtug; ghfq;fspy; kpjkhd fpA+l;bfps; tsh;r;rp mile;J 

fhzg;gLfpd;wJ.  
 

• ed;F tsh;r;rpaile;j Gwj;Njhy kw;Wk; ,iyj;Jisfs; nghJthf ,U Gwj;Njhy;fspYk; 
fhzg;gLfpd;wd.  
 

• ,iyapilj; jpR ed;F NtWgl;l ghypNrL kw;Wk; gQ;R ghuq;ifkhtpid nfhz;Ls;sJ. 



 

142 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 
• th];Fyj;jpRf;fs; kw;Wk; tYT+l;Lk; jpRf;fs; kpjkhd tsh;r;rpAld; ed;F NtWghL 

mile;J fhzg;gLfpd;wd.  
 

tho;tpay; jf mikTfs;:  
• midj;J tho;tpay; epfo;TfSk; ,aw;ifahfNt fhzg;gLfpwJ.  
• ePh gw;whf;Fiw Vw;gLkhdhy; miw ntg;g epiyfspy; jw;fhypf thly; epiyia 

Vw;gLj;jpf;nfhs;fpd;wd.  
 

Nfhilf; fhyq;fspy; twz;l epyj;jhtuq;fshfTk;> kiof;fhyq;fspy; tsepyj; 
jhtuq;fshfNth my;yJ ePh;tho; jhtuq;fshfNth nray;gLk; jhtuq;fs; l;Nuhg;Nghigl;fs; 
(Tropopytes) vd miof;fg;gLfpd;wd.  
 
njhw;Wj; jhtuq;fs; (Epiphytes):  
 
kw;w jhtuq;fspd; Nky; (Mjhuj; jhtuq;fs;) njhw;wp tho;git njhw;Wj; jhtuq;fs; 
vdg;gLfpd;wd. ,jpy; Mjhuj; jhtuj;ij ciwtplj;jpw;fhf kl;LNk gad;gLj;jpf; nfhs;fpd;wd. 
Mdhy; ePh; my;yJ cztpidg; ngw;Wf; nfhs;tjpy;iy. njhw;Wj; jhtuq;fs; nghJthf ntg;g 
kz;ly kiof; fhLfspy; mjpfk; fhzg;gLfpd;wd.  
 
vLj;Jf;fhl;L: Mh;fpl;Lfs;> td;nfhbfs; (lianas), njhq;Fk; kh];fs;> kzp jhtuq;fs;. 

 
Gw mikg;gpay; jf mikTfs;:  

 
• Nth;j; njhFg;Gfs; tphpthf tsh;r;rp mile;Js;sJ. ,jpy; ,Utif Nth;fs; 

fhzg;gLfpd;wd. ,it  
1. gw;W Nth;fs;  kw;Wk; 2. cwpQ;Rk; Nth;fs;  
 

• njhw;Wj; jhtuq;fspd; gw;W Nth;fs; (Clinging roots) Mjhuj; jhtuq;fspd; kPJ 
cWjpahf epiy epWj;j cjTfpd;wd.  

 
• epyg;Gw Nth;fs; (Aerial rootts) gRikahdJ. ,it fPo;Nehf;fpj; njhq;fpf; 

nfhz;bUg;git. NkYk; ,J tsp kz;lyj;jpypUe;J <ug;gjj;ij cwpQ;Rtjw;fhf 
ntyhkd; (Velamen) vd;w gQ;R Nghd;w jpRTilaJ.  

 
• rpy njhw;Wj; jhtuq;fspd; jz;L rijg; gw;Ws;sjhfTk; kw;Wk; Nghyp Fkpo;fisNah 

my;yJ fpoq;FfisNah cUthf;Ffpd;wd.  
 

• ,iyfs; nghJthff; Fiwe;j vz;zpf;ifapYk; jbg;ghd Njhy; Nghd;Wk; 
fhzg;gLfpd;wd.  

 
• nfhd;W cz;zpfsplkpUe;J jd;idf; fhj;Jf; nfhs;sj; njhw;W jhtuf; $l;lq;fspy; 

kph;kpNfh/gpy;yp nghJthff; fhzg;gLfpwJ.  
 

• fdpfs; kw;Wk; tpijfs; kpfTk; rpwpait. nghJthf ,it fhw;W> G+r;rpfs; kw;Wk; 
gwitfs; %yk; guTfpd;wd.  

 

cs;sikg;gpy; jf mikTfs;:  
• gy;yLf;F Gwj;Njhy; fhzg;gLfpwJ. ntyhkd; jpRtpid mLj;Jr; rpwg;ghf mike;j 

vf;Nrhnlh;kp]; (Exodermis) mLf;F xd;W fhzg;gLfpwJ.  
 

• ePuhtpg; Nghf;fpid ntFthff; Fiwg;gjw;fhfj; jbj;j fpA+l;bfps; kw;Wk; cl;Fope;j 
,iyj;Jisfs; Mfpad fhzg;gLfpd;wd.  
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• rijg;gw;Ws;s njhw;Wj; jhtuq;fspy; ePhpidr; Nrkpf;f ed;F tsh;r;rp mile;j ghuq;ifkh 

jpRf;fs; fhzg;gLfpd;wd.  
 

cth; rJg;G epy tho;j;jhtuq;fs; (Halophytes):  
 
kpifahd cg;Gfs; fhzg;gLk; epyg;gFjpapy; tsUk; rpwg;G tif jhtuq;fs; cth; rJg;G 
epytho;j; jhtuq;fs; vd miof;fg;gLfpd;wd.  
 
vLj;Jf;fhl;L: iuNrh/Nghuh> nrhdNu]pah kw;Wk; mtpnrd;dpah  
 
,it flw;fiu Xuq;fspYk;> Kfj;Jthuq;fspYk; tho;fpd;wd. ,q;F epyk; 
<uj;jd;iknahbUe;jhYk; tho;tpay; hPjpahf cyh;jd;ikAilaJ. jhtuq;fs; cg;GePiu 
Neubahfg; gad;gLj;j KbahJ. Mifahy; mit cg;ig tbfl;Ltjw;fhf tho;tpay; 
nray;Kiwfisg; gad;gLj;j Ntz;bAs;sJ. ,t;tifahd jhtuf;$l;lq;fs; 
rJg;Gepyf;fhLfs; my;yJ miyahj;jpf;fhLfs; (Mangrove forest) vd 
miof;fg;gLfpd;wd. ,jpy; thOk; jhtuq;fs; rJg;Gepyj; jhtuq;fs; vd mwpag;gLfpd;wd.  
 
Gw mikg;gpay; jf mikTfs;:  
 
• kpj ntg;gkz;lyg; gFjpfspy; fhzg;gLk; cth; rJg;G epyj;jhtuq;fs; rpW nrbfshfTk;> 

ntg;g kz;lyg;gFjpfspy; fhzg;gLk; cth; rJg;G epyj; jhtuq;fs; ngUk;ghYk; Gjh; 
nrbfshfTk; fhzg;gLfpd;wd.  

 
• ,ay;ghd Nth;fSld; $Ljyhf Kl;L Nth;fs; (Stilt roots) ,tw;wpy; 

Njhd;Wfpd;wd.  
 

• Gtp<h;g;Gtpirf;F vjpuhf ,tw;wpy; Njhd;Wk; rpwg;G tif Nth;fs; epkl;Nlh/Nghh;fs; 
(Pneumatophores) vdg;gLfpd;wd. mjpy; mike;Js;s epkj;NjhLfs; (Puneumathodes) 
nfhz;L jhtuk; mjw;Fj;Njitahd msT fhw;Nwhl;lj;ijg; ngWfpwJ. ,it Rthrpf;Fk; 
Nth;fs; vdTk; miof;fg;gLfpd;wd. vLj;Jf;fhl;L: mtpnrd;dpah  

 
• jhtu clyj;jpd; jiuNky; gFjpfs; jbj;j fpA+l;bf;fpis ngw;Ws;sJ.  

 
• ,iyfs; jbj;jit> KOikahdit> rijg;gw;Ws;sit> gsgsg;ghdit. rpy 

rpw;wpdq;fspy; ,iyfs; fhzg;gLtjpy;iy (Aphyllus)  
 

• fdpf;Fs; tpij Kisj;jy; (Vivipary) tifahd tpij Kisj;jy; mjhtJ fdpapy; 
cs;sNghNj tpijfs; Kisg;gJ cth; rJg;G epyj; jhtuq;fspy; fhzg;gLfpwJ.  

 
tho;tpay; jf mikTfs;:  

• rpy jhtuq;fspd; nry;fs; mjpf mOj;jr; rt;T+L guty; mOj;jj;ijf; nfhz;Ls;sd.  
 

• tpij Kisj;jyhdJ fdp jha; jhtuj;jpy; ,Uf;Fk;NghNj eilngWfpd;wJ. (fdpf;Fs; 
tpij Kisj;jy;)  

 

cs;sikg;gpy; jf mikTfs;:  

• jz;by; fhzg;gLk; rJu tbtg; Gwj;Njhy; nry;fs; kpifahd f;A+l;bd; G+r;irg; 
ngw;wpUg;gJld; mtw;wpy;> vz;nza;g; nghUl;fs; kw;Wk; lhd;dpd; epuk;gpf; 
fhzg;gLfpd;wd.  

• jz;bd; Gwzpg; gFjpapy; tYT+l;ltjw;fhf el;rj;jpu tbt ];fpypiul;fSk;>‘H’ tbt 
jbj;j mlh;j;jpAw;w ‘];gpfpA+y;fSk;’ fhzg;gLfpd;wd. 
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• ,iyfs; ,Ugf;f ,iyfshfNth my;yJ rkgf;f ,iyfshfNth ,Ug;gJld;  cg;G 
Ruf;Fk; Rug;gpfisAk; ngw;Ws;sd.  

 
tho;tpay; jf mikTfs;:  
• rpy jhtuq;fspd; nry;fs; mjpf mOj;jr; rt;T+L guty; mOj;jj;ijf; nfhz;Ls;sd.  
• tpij Kiwj;jyhdJ fdp jha; jhtuj;jpy; ,Uf;Fk;NghNj eilngwfpd;wJ.  

 
jkpo;ehl;bd; %d;W khtl;lq;fspy; (ehfg;gl;bdk;> jQ;rhT+h; kw;Wk; jpUth&h;)> ,t;tif 
fhLfs; fhzg;gLfpd;wd. f[h Gay; (Gaja cylone) tpisthf (etk;gh; 2018) 
Kj;Jg;Ngl;ilapy; kl;Lk; (jpUth&h; khtl;lk;) Fiwe;j msT NrjNk Vw;gl;lJ. ,jw;F 
mq;Fs;s miyahj;jpf;fhLfNs (cth; rJg;G epyf;fhLfs;) fhuzk;.  

 
fdpfs; kw;Wk; tpij guTjy; (Dispersal of Fruits and seeds):  
gwitfs;> ghY}l;bfs;> Ch;td> kPd;> vWk;Gfs; kw;Wk; G+r;rpfs;> kz; GO Mfpatw;why; 
guTtjw;Ff; Njitahd fth;r;rpahd epwk;> eWkzk;> tbtk;> Rit Mfpatw;iwf; fdpfs; 
kw;Wk; tpijfs; ngw;Ws;sd. tpij xd;W fU> Nrfhpf;fgl;l czTg; nghUl;fs; kw;Wk; 
ghJfhg;G ciwahd tpijAiw Mfpatw;iwf; nfhz;Ls;sJ.  
 
xt;nthU tpijAk; cwq;F epiyapYs;s> vjph;fhyj; jhtuq;fisj; jd; cs;Ns 
nfhz;bUf;fpwJ. Gtpapay; gFjpfspy; kPJ gutyhf tpijfis tpepNahfpg;gjw;Fk;> mtw;iw 
epiy epWTtjw;Fk; tpij guTjy; xU Kf;fpaf; fhuzpahf tpsq;FfpwJ.  
 
xU jha; jhtuj;jpypUe;J gy;NtW J}uj;jpw;Ff; fdpfs; kw;Wk; tpijfs; guTjNy tpij 
kw;Wk; fdp guTjy; vd miof;fg;gLfpwJ. ,J fhw;W> ePh; kw;Wk; tpyq;Ffs; Nghd;w 
#o;epiy fhuzpfspd; cjtpAld; eilngWfpwJ.  
 
jhtu ,dq;fspd; kPSUthf;fTk; kw;Wk; Gjpa gug;gpy; tsuTk;> mg;NghJ Vw;gLk; ehw;Wfspd; 
Nghl;b kw;Wk; ,aw;if vjphpfshd jhtu cz;zpfs;> go cz;zpfs; kw;Wk; 
Neha;f;fpUkpfsplkpUe;J jg;gpj;Jg; Gjpa jhtuq;fisf; FbNaw;Wtjw;Fk; Njitg;gLk; xU 
nghJthd topKiwNa tpij guTjy; MFk;.  
 
fdpKjph;jy; kw;Wk; tpijg;guty; gy cfe;j #oy; fhuzpfshy; Cf;Ftpf;fg;gLfpd;wd. 
Nfhil Nghd;w jFe;j fhyk;> jf;fr;#oy; kw;Wk; fhyepiyf;Nfw;g fhzg;gLk; guty; 
Kfth;fshd gwitfs;> G+r;rpfs; Mfpait ,jw;F cjTfpd;wd.  
 
cyfstpy; gy #oy; kz;lyq;fspy; fhzg;gLk; gy;NtW jhtur; rKjhaq;fs; 
cUthf;fj;jpw;F VJthf tpijfs; guTjyila Kfth;fs; Njitg;gLfpd;wd. czT> 
Cl;lr;rj;Jkpf;f tho;tplq;fspy; tpijfis ,lk;ngaur; nra;aTk;> jhtu kugZ 
gd;Kfj;jd;ikia Vw;gLj;jTk;> ,k;Kfth;fs; cjTfpd;wd.  
  
fhw;wpd; %yk; guTjy; (Dispersal by wind) Anemochory):  
 
jdp tpijfs; my;yJ KOf; fdpfspy; Njhd;Wk; gy khw;WUf;fs; fhw;wpd; %yk; mit gut 
cjtp nra;fpd;wd. caukhd kuq;fspy; fdpfs; kw;Wk; tpijfs; guTtJ mjpfk; epfo;fpwJ. 
fhw;wpd; %yk; gut cjTk; jfmikTfs; gpd;tUkhW.  
 
• kpfr;rpwpa tpijfs; (Minute seeds): tpijfs; Ez;zpajhf> kpfkpfr; rpwpajhf> 

Nyrhdjhf> jl;ilahd ntspciwia ngw;wjhf ,Ug;gpd; mtw;wpdhy; vspjpy; 
guTjyila KbAk;. vLj;Jf;fhl;L: Mh;fpl;fs;.  

 
• ,wf;iffs; (Wings): jl;ilahd mikg;G nfhz;l ,wf;iffs; nfhz;l tpijfs; kw;Wk; 

KOf; fdpfs; fhzg;gLtJ. vLj;Jf;fhl;L: Nkg;gps;> ifNuhfhh;g;g];> bg;bNuhfhh;g]; kw;Wk; 
nlh;kpNdypah.  
 

• ,wF tbt ,iz mikg;Gfs; (Feathery Appendages):fdpfs; kw;Wk; tpijfspy; 
fhzg;gLfpd;w ,wF tbt ,izAWg;gikg;Gfs; guTjypy; kpjf;Fk; jpwid mjpfhpj;J 



 

145 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

cah;e;j ,lq;fis mila cjTfpd;wd. vLj;Jf;fhl;L: nth;Ndhdpah kw;Wk; 
m];fpypgpah];. 
 

• fhw;W tpir czUk; nray;Kiw (Censor Mechanisms):xU tYthd fhw;W 
%yk; fdpfs; mjph;tila nra;Ak; NghJ> mit gpsf;fg;gl;L mjd; %yk; tpijfs; 
ntspNaWfpd;wd. vLj;Jf;fhl;L: mhp];NlhNyhf;fpah> ghg;gp. 

 
ePh; %yk; guTjy; (Dispersal by water) Hydrochory):  
 
• ePh; epiyfs; my;yJ ePH; epiyfSf;F mUfpy; tsUk; jhtuq;fspd; tpijfs; kw;Wk; 

fdpfs; nghJthf ePh; %ykhfg; guTfpd;wd.  
 

ePh; %yk; guTjypd; jf mikTfs;  
 
• jiyfPo;f; $k;G tbtg; G+j;jsk; (Receptacle) nfhz;L mtw;wpy; fhw;W miwfs; 

fhzg;gLjy; vLj;Jf;fhl;L: jhkiu. 
 

• fdpapy; nky;ypa ntspAiwAk;> ehh;fshyhd eL ciwapidAk; nfhz;bUg;gJ. 
vLj;Jf;fhl;L: Njq;fha;.  
 

• ,Nyrhd rpwpa kw;Wk; fhw;wpid cs;slf;fpa tpij xl;L tshpfis tpijfs; 
ngw;wpUg;gJ. vLj;Jf;fhl;L: my;yp.  
 

• cg;gpaj;jd;ikAld; $ba fdpfisf; nfhz;bUj;jy;. vLj;Jf;fhl;L: n`hpl;Buh 
ypl;Nlhuhyp];.  
 

• jhdhfNt fhw;wpy; kpjf;f ,ayhj jd;iknfhz;l tpijfs; XL ePhpd; Ntfj;jpdhy; 
mbj;Jr; nry;yg;gLfpd;wd. vLj;Jf;fhl;L: Njq;fha;  

 
tpyq;Ffs; %yk; guTjy; (Dispersal by Animals) (Zoochory):  
fdpfs; kw;Wk; tpijfs; guTjypd; kdpjd; cs;spl;l ghY}l;bfs;> gwitfs; kpf Kf;fpakhd 
gq;F tfpf;fpd;wd. ,itfs; gpd;tUk; mikg;Gfisf; nfhz;Ls;sd.  
1. nfhf;fpfSld; $ba fdpfs; (Hooked fruit): fdpfs; kw;Wk; tpijfspy; fhzg;gLk; 

nfhf;fpfs; (rhe;jpak;) Ez;zpio nrjpy;fs; (md;l;nuhNghfd;) Ks; Nghd;w mikg;Gfs; 
(mhp];blh) tpyq;Ffspd; cly;fs; kPJ my;yJ kdpjdpd; cilfspd; kPJ xl;b nfhz;L 
vspjpy; gug;Gfpd;wd.  
 

xl;bf; nfhs;Sk; fdpfs; kw;Wk; tpijfs; (Sticky fruits and Seeds):  
 
rpy fdpfspy; xl;bf; nfhs;Sk; Rug;Gj;J}tpfs; fhzg;gl;L mtw;wpd; cjtpahy; NkAk; 
tpyq;Ffspd; Nuhkq;fs; kPJ xl;bf; nfhz;L vspjpy; guTfpd;wd. vLj;Jf;fhl;L: Nghah; 
`htpah kw;Wk; fpspNahk;.  
 
fdpfspd; kPJ fhzg;gLk; gpRgpRg;ghd mLf;F gwitfs; fdpfis cz;Zk; NghJ mtw;wpd; 
myFfspy; xl;bf; nfhz;L> gwitfs; myfpid kuf;fpisfspd; kPJ Nja;f;Fk; NghJ 
tpijfs; gutpg; Gjpa ,lq;fis milfpwJ. vLj;Jf;fhl;L: fhh;bah kw;Wk; myhQ;rpak;  
 
rijg;gw;Ws;s fdpfs; (Fleshy fruits):rpy gfl;lhd epwKila rijg;gw;Ws;s fdpfs; 
kdpjh;fshy; cz;zg;gl;Lg; gpd;dh; mtw;wpd; tpijfs; ntF njhiytpy; tPrg;gl;Lg; 
guTyilfpd;wd.  
 
ntbj;jy; topKiw %yk; rpjwpg; guTjy; (Dispersal by Explosive Mechanism 
(Autochory): 
rpy fdpfs; jpBnud;W xU tpirAld; ntbj;J mjDila tpijfs; me;jj; jhtuj;jpd; 
mUfpNyNa gut cjTfpwJ. ,t;tif fdpfspy; fhzg;gLk; jf mikTfs; gpd;tUkhW:  
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rpy fdpfisj; njhLtjd; %yk; mit jpBnud ntbj;J tpijfs; kpFe;j tpirAld; J}f;fp 
vwpag;gLfpd;wd. vLj;jf;fhl;L: fhrpj;Jk;ig (,k;Ngrpad;]; - ghy;rk;)> P̀uh.  
 
rpy fdpfspy; kio J}uYf;Fg;gpd;> kioePUld; njhlh;G nfhs;Sk; NghJ jpBnudr; 
rj;jj;Jld; ntbj;J tpijfshdJ gutg;gLfpd;wd. vLj;Jf;fhl;L: fhrpj;Jk;ig (,k;Ngrpad;]; 
- ghy;rk;)> P̀uh.  
 
rpy fdpfspy; kio J}uYf;Fg;gpd;> kioePUld; njhlh;G nfhs;sk; NghJ jpBnudr; 
rj;jj;Jld; ntbj;J tpijfshdJ gutg;gLfpd;wd. vLj;Jf;fhl;L: Uapy;ypah kw;Wk; 
fpurhd;l;uh.  
 
• rpy fdpfs;> gl;lhR Nghd;w mjpfr; rj;jj;Jld; ntbj;J midj;J jpirfspYk; 

tpijfisr; rpjwbf;fr; nra;fpd;wd. vLj;Jf;fhl;L: gh`pdpah th ;̀yp vd;w 
xl;lfg;ghjf;nfhb (Camel's foot climber). 
 

• fdpfs; Kjph;r;rpaile;jTld; tpijfisr; Rw;wpAs;s jpRf;fs; gprpd; Nghd;w mlh;j;jpahd 
jputkhf khw;wkiltjhy; fdpfspd; cs;Ns mjpfj; tpiwg;gOj;jk; (High turgor 
pressure) xd;W cz;lhf;fg;gl;Lf; fdpahdJ ntbj;J tpijfs; gut cjTfpwJ. 
vLj;Jf;fhl;L: vf;ngy;ypak; vNyl;bhpah vd;w gPa;r;Rk; nts;shp (Squirting 
cucumber) ifNuhfhh;g]; kw;Wk; bg;BNuh fhh;g;g];.  
 

kdpj cjtpAld; tpij guTjy;:  
 
tpijg;ge;J (Seed ball):fspkz; kw;Wk; ,iykl;Fld; (gRkhl;bd; rhzk; cl;gl) 
tpijfisf; fye;J cUthf;fg;gLk; tpijg;ge;Jfs; [g;ghdpah;fspd; goikahd El;gkhFk;. 
,k;Kiwapy; Neubahfj; jhtuq;fisj; jf;f #oypy; tsu> nghUj;jkhd ,lq;fSf;Ff; 
nfhz;L Nrh;f;f kdpjd; cjTfpd;wd.  
 
,k;KiwahdJ jhtukw;w ntw;W epyq;fspy; jhtuq;fisg; kPs; cUthf;fTk;> jhtuq;fis 
gUtkio fhyj;jpw;F Kd; jFe;j guty; Kiwapy; mhpjhd ,lq;fspy; gutr; nra;tjw;Fk; 
Jiz Ghpfpd;wJ.  
  
#o;epiyapaypy; Kf;fpa jpdq;fs;:  
khh;r; 21 – cyf td jpdk; 
Vg;uy; 22 – Gtp jpdk;  
Nk 22 – cyf caphpgd;k jpdk; 
#d; 05- cyf Rw;W#oy; jpdk;  
#iy 07 -td kNfhw;rt jpdk;  
nrg;lk;gh; 16 – mfpy cyf XNrhd;jpdk; 
 
tpij gutypd; ed;ikfs;  
 
• jha; jhtuj;jpd; mUfpy; tpijfs; Kisg;gijj; jtph;g;gjhy; tpyq;Ffshy; 

cz;zg;gLtJ my;yJ NehAWtJ my;yJ rf Nghl;bfisj; jtph;g;gJ Nghd;w 
nray;fspypUe;J jhtuq;fs; jg;gpf;fpd;wd.  

 
• tpij guTjy; tpij Kisj;jYf;F cfe;j ,lj;jpidg; ngWk; tha;g;ig mspf;f tpij 

guTjy; cjTfpwJ.  
 
• jd;kfue;jNrh;f;ifia epfo;j;Jk; jhtuq;fspy; mtw;wpd; kugZf;fspd; ,lk; ngah;tjw;F 

cjTk; xNu Kf;fpar; nrayhf ,J cs;sJ. may; kfue;jr; Nrh;f;ifapy; <LgLk; 
ntspfyg;G jhtuq;fspy; jha; top kugZ ghpkhw;wj;jpw;F tpij guTjy; cjtp nra;fpwJ.  

 
kdpjh;fshy; khw;wpaikf;fg;gl;l #oy; kz;lyj;jpYk; $lg; gy rpw;wpdq;fspd; ghJfhg;gpw;F 
tpyq;fpd; cjtpahy; tpij guTk; nray; cjTfpwJ.  
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ghiytdk; Kjy; gRik khwhf; fhLfs; tiuapyhd gy;NtW #oy; kz;lyq;fspd; epiy 
epWj;jk; kw;Wk; nray;ghLfis mwpe;J nfhs;sTk; caphp gd;kj;ij jf;f itj;Jg; 
ghJfhf;fTk; fdpfs; kw;Wk; tpijfs; guTjyiljy; mjpfk; cjTfpwJ.  
 

 



 

148 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

 

 
7 - #oy;kz;lyk; 

 
#oy;kz;lyj;jpw;F ,izahd nrhw;fs; 
 

- igNahrPNdhrp]; - fhu;y; Nkhgpa]; 
- ikf;Nuhfh]k; - S.A. /Nghu;g;]; 
- [pNahigNahrPNdhrp]; - V.V. Nlhf; $r;nrt;>G.P. NkhNuhNrht; 
- N`hNyhrPd; - /gpul;upf;]; 
- gNahrp];lk; - jpnad;khd; 
- gNahvdu;l;ghb – ntu;dhl;];fp 

 
#oy;kz;lj;jpd; mikg;G 
 
 #oy;kz;lyk; ,uz;L Kf;fpa $Wfisf; nfhz;Ls;sJ. mitfshtd. 
 
i) capuw;w $Wfs; (Abiotic (non-living) components): ,J fhyepiyf; fhuzpfs; (fhw;W> 
ePu;> #upa xsp> kio> ntg;gepiy kw;Wk; <ug;gjk;)> kz; fhuzpfs; (tpuptfyk;> Fj;Jauk;); 
fupk nghUl;fs; (fhu;Nghi`l;Nul;Lfs;> Gujq;fs;> nfhOg;Gfs; kw;Wk; kl;Fg; nghUl;fs;)> 
fdpkg; nghUl;fs; (C, H, O, N kw;Wk; P) Mfpaitfis cs;slf;fpaJ. capuw;w $Wfs; 
#oy;kz;lyj;jpy; kpf Kf;fpa gq;F tfpf;fpd;wd. vdNt #oy;kz;lyj;jpd; xU Fwpg;gpl;l 
fhyj;jpy; fhzg;gLk; nkhj;j fdpkg; nghUl;fs; epiyj;j juk; (standing quality) my;yJ 
epiyj;j $W (standing state) vd;W miof;fg;gLfpd;wd. 
 
ii) capupdf; $Wfs; (Biotic (living) components): ,J capupdq;fshd jhtuq;fs;> 
tpyq;Ffs;> G+Q;irfs;> ghf;Bupaq;fs; Mfpaitfis cs;slf;fpaJ. ,it #oy;kz;lyj;jpd; 
Cl;l kl;lq;fis cUthf;Ffpd;wd. Cl;lr;rj;J cwTfspd; mbg;gilapy;> #oy;kz;lyj;jpd; 
Cl;l kl;lq;fs; ,uz;L $Wfshf mwpag;gl;Ls;sd. (1) jw;rhu;G Cl;lf;$Wfs; (2) rhu;G+l;lf; 
$Wfs; 
 
(1) jw;rhu;GCl;lf; $Wfs; (Autotrophic components): jw;rhu;GCl;l capupfs; xspr;Nru;f;if 
vd;w epfo;tpd; %yk; vspa fdpkf;$WfspypUe;J fupkf;$Wfis cw;gj;jp nra;fpd;wd. 
ngUk;ghyhd #oy;kz;lyj;jpy;> jhtuq;fNs jw;rhu;GCl;l capupfshf cs;sjhy; ,it 
cw;gj;jpahsu;fs; (producers) vd;W miof;fg;gLfpd;wd. 
 
(2) rhu;G+l;lf; $Wfs; (heterotrophic components): cw;gj;jpahsu;fis cz;Zk; 
capupdq;fs; Efu;Nthu;fs; (consumers) vd;wiof;fg;gLfpd;wd. ,it ngU kw;Wk; Ez; 
Efu;Nthu;fs; vd mwpag;gLfpd;wd ngU Efu;Nthu;fs; (macroconsumer) vd;git jhtu 
cz;zpfs;> Cz; cz;zpfs; kw;Wk; midj;Jz;zpfisf; (Kjy;epiy> ,uz;lhk;epiy 
kw;Wk; %d;whk; epiy Efu;Nthu;fs;) Fwpf;Fk;. Ez; Efu;Nthu;fs; (microconsumers) 
rpijg;gitfs; (decomposers) vd;wiof;fg;gLfpd;wd. rpijg;gitfs; ,we;j jhtuq;fisAk;> 
tpyq;FfisAk; rpijj;J fupk kw;Wk; fdpk Cl;lq;fis Rw;Wr;#oypy; tpLtpj;J kPz;Lk; 
jhtuq;fshy; gad;gLj;jg;gLj;Jtjw;F cjTfpd;wd. vLj;Jf;fhl;L: ghf;Bupaq;fs;> 
Mf;bNdhikrPl;Lfs; kw;Wk; G+Q;irfs;. 
 
 Xu; capupdf; $l;lj;jpy; xU Fwpg;gpl;lf; fhyj;jpy; fhzg;gLk; capupfspd; mstpw;F 
epiyj;j capupj;njhFg;G (standing crop) vd;W ngau;. ,J Xu; myF ,lj;jpy; ,itfspd; 
vz;zpf;if my;yJ capupj;jpus; mbg;gilapy; Fwpg;gplg;gLfpwJ. capupj;jpus; (biomass) 
vd;gJ capupdj;jpd; gRik vil my;yJ cyu; vil my;yJ fhu;gd; vilahy; 
mstplg;gLfpwJ. czTr;rq;fpyp> czTr;rq;fpyp> czT tiy> #oy; gpukpl;fs; 
Mfpaitapd; cUthf;fj;jpw;F capupf;$Wfs; cjTfpd;wd. 
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#oy;kz;lyj;jpd; nray;ghLfs; 
 
 #oy;kz;lyj;jpd; Mw;wy; cUthf;fk;> Mw;wy; gupkhw;wk;> capus;s> capuw;w 
$WfSf;fpilNa eilngWk; nghUl;fspd; Row;rp Mfpait #oy;kz;lyr; nray;ghLfshFk;. 
 
 ve;jnthU #oy;kz;lyj;jpd; cw;gj;jpj;jpwidg; gw;wp gbf;Fk;Kd;> Kjy; Cl;l 
kl;lj;jpy; cs;s cw;gj;jpahsu;fshy; gad;gLj;jg;gLk; #upa xspapd; Kf;fpa gq;if ehk; 
Gupe;J nfhs;s Ntz;Lk;. jhtuq;fspdhy; cw;gj;jp nra;ag;gLk; Mw;wy; #upa xspapd; 
mstpw;F Neu;tpfpjj;jpy; ,Uf;Fk;. 
 
xspr;Nru;f;ifrhu; nraY}f;ff; fjpu;tPr;R –PAR (Photosynthetically Active Radiation - PAR) 
 
 jhtuq;fspd; xspr;Nru;f;iff;Ff; fpilf;ff;$ba xspapd; msT> xspr;Nru;f;ifrhu; 
nraY}f;ff; fjpu;tPr;R vdg;gLfpwJ. ,J 400 – 700 nm f;F ,ilg;gl;l miyePsq;fisf; 
nfhz;l fjpu;tPr;rhFk;. ,J xspr;Nru;f;iff;Fk;> jhtu tsu;r;rpf;Fk; ,d;wpaikahjjhFk;. ,jd; 
msT vy;yh Neuq;fspYk; epiyahf ,Ug;gjpy;iy. Vndd;why; Nkfq;fs;> ku epoy;fs;> 
fhw;W> J}R Jfs;fs;> gUtfhyq;fs;> tpuptfyk;> gfy; Neuj;jpy; fpilf;Fk; xspapd; msT 
Nghd;witfshy; khw;wkilfpwJ. nghJthf> jhtuq;fs; jpwk;gl xspr;Nru;f;if nra;a mjpf 
mstpy; ePyk; kw;Wk; rptg;G epw xspf;fjpu;fis <u;f;fpd;wd. 
 
 nkhj;j #upa xspapy;> tspkz;lyj;ij milAk; 34% kPz;Lk; tspkz;lj;jpw;Nf 
jpUg;gg;gLfpwJ. NkYk; 10% XNrhd;> ePuhtp> tspkz;ly thAf;fshy; <u;f;fg;gl;L> kPJKs;s 
56% kl;LNk G+kpapd; Nkw;gug;ig te;jilfpwJ. ,e;j 56 tpOf;fhl;by; 2-10 tpOf;fhL #upa 
xsp kl;LNk jhtuq;fspd; xspr;Nru;f;iff;fhf gad;gLj;jg;gl;L kPjKs;s gFjp ntg;gkhf 
rpjwbf;fg;gLfpwJ. 
 
 xspr;Nru;f;ifrhu; nraY}f;f fjpu;tPr;rpd; msT> rpypfhd; xspkpd; fhz;fyk; xd;wpd; 
cjtpahy; Ez; mwpag;gl;L kpy;ypNkhy;fs;/rJukPl;lu;/tpdhb vd;w myfhy; Fwpg;gplg;gLfpwJ. 
,J 400 – 700 nm miy ePsk; nfhz;l xspia kl;LNk Ez;zwpa KbAk;. 
xspr;Nru;f;ifrhu; nraY}f;fj;jpw;fhd fjpu;tPr;rpd; (PAR) msT ,yf;F 0 – 3000 

kpy;ypNkhy;fs; / rJukPl;lu; / tpdhb tiu ,Uf;Fk;> ,uT Neuq;fspy;PARG+[;akhfTk;> 
Nfhil fhyq;fspd; kjpa Ntisapy; 2000 – 3000 kpy;ypNkhy;fs; / rJukPl;lu; / tpdhb 
MfTk; cs;sJ. 
 
fhu;gdpd; tiffs; gRikf; fhu;gd;: 
 
 gRikf; fhu;gd;: capu;f;Nfhsj;jpy; Nrkpf;fg;gLk; fhu;gd; (xspr;Nru;f;if nray; 
%yk;). 
 
rhk;gy; fhu;gd;: njhy;Yapu; gbT vupnghUshf Nrkpf;fg;gLk; fhu;gd; (epyf;fup> 
vz;nza; kw;Wk; capup thAf;fshf G+kpf;fbapy; gbe;jpUf;Fk;.) 
 
ePy fhu;gd;: tspkz;lyk; kw;Wk; fly;fspy; Nrkpf;fg;gLk; fhu;gd;. 
 
gOg;G fhu;gd;: njhopy; uPjpahf cUthf;fg;gLk; fhLfspy; Nrkpf;fg;gLk; fhu;gd; 
(tzpf uPjpahf gad;gLj;jg;gLk; kuq;fs;) 
 
fUikf; fhu;gd;: thA> Bry; vd;[pd;> epyf;fupiag; gad;gLj;Jk; kpd; cw;gj;jp 
epiyaq;fs; Mfpatw;wpypUe;J ntspNaw;wg;gLk; fhu;gd;. 
#oy;kz;lyj;jpd; cw;gj;jpj;jpwd; 
 
 Xu; myF fhyj;jpy; Xu; myFg; gug;gpy; cw;gj;jp nra;ag;gLk; capuj;jpus; tPjNk 
cw;gj;jpj;jpwd; vdg;gLfpwJ. ,J fpuhk / rJukPl;lu; / tUlk; my;yJ fpNyh fNyhup / 
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rJukPl;lu; / tUlk; Mfpa myFfshy; Fwpg;gplg;gLfpwJ. ,J fPo;fz;lthW 
tifg;gLj;jg;gLfpwJ. 
 
 1. Kjy;epiy cw;gj;jpj;jpwd; 
 2. ,uz;lhk;epiy cw;gj;jpj;jpwd; 
 3. FOk cw;gj;jpj;jpwd; 
 
1. Kjy;epiy cw;gj;jpj;jpwd; 
(Primary Productivity): 
 
 Xspr;Nru;f;if kw;Wk; Ntjpr;Nru;f;if nray;ghl;bd; %yk; jw;rhu;G Cl;l capupfspdhy; 
cw;gj;jp nra;ag;gLk; Ntjpahw;wy; my;yJ fupk $l;Lg;nghUl;fs; Kjy;epiy cw;gj;jpj;jpwd; 
vdg;gLfpwJ. ,J ghf;Bupaq;fs; Kjy; kdpjd; tiu cs;s midj;J capupdq;fSf;Fk; 
fpilf;Fk; Mw;wy; %ykhFk;. 
 
 
m. nkhj;j Kjy;epiy cw;gj;jpj;jpwd;  
(Gross Primary Productivity - GPP) 
 
 #oy;kz;lyj;jpYs;s jw;rhu;G Cl;l capupfshy; xspr;Nru;f;ifapd; %yk; cw;gj;jp 
nra;ag;gLk; nkhj;j czT Mw;wy; my;yJ fupkg;nghUl;fs; my;yJ capupj;jpus; nkhj;j 
Kjy;epiy cw;gj;jpj;jpwd; vdg;gLfpwJ. 
 
M. epfu Kjy;epiy cw;gj;jpj;jpwd;  
(Net Primary Productivity - NPP) 
 
 jhtuj;jpd; Rthrr; nrayhy; Vw;gLk; ,og;gpw;Fg; gpwF vQ;rpAs;s Mw;wy; tpfpjNk 
epfu Kjy;epiy cw;gj;jpj;jpwd; vdg;gLfpwJ. ,J ntspg;gilahd xspr;Nru;f;if vd;Wk; 
miof;fg;gLfpwJ. vdNt GPP-f;Fk; Rthr ,og;gpw;Fk; ,ilNaAs;s NtWghNl NPPahFk; 
 
 NPP = GPP - Rthr ,og;G 
 
 nkhj;j capupf;Nfhsj;jpd; epfu Kjy;epiy cw;gj;jpj;jpwd; xU tUlj;jpw;F Rkhu; 170 
kpy;ypa;d ld;fs; (cyu; vil) vd kjpg;gplg;gl;Ls;sJ. ,jpy; xU tUlj;jpy; Xu; epfu 
Kjy;epiy cw;gj;jpj;jpwd; kl;Lk; 55 kpy;ypad; ld;fs; MFk;. 
 
2. ,uz;lhk;epiy cw;gj;jpj;jpwd; 
(Secondary Produtivity): 
 
 rhu;G+l;l capupfs; my;yJ Efu;Nthu;fspd; jpRf;fspy; Nrkpj;J itf;fg;gLk; Mw;wypd; 
msNt ,uz;lhk;epiy cw;gj;jpj;jpwd; MFk;. 
 
 m. nkhj;j ,uz;lhk;epiy cw;gj;jpj;jpwd; (Gross secondary productivity) 
 
 jhtu cz;zpfshy; cl;nfhs;sg;gLk; nkhj;j jhtug; nghUl;fspy;> mtw;wpdhy; 
fopthf ntspNaw;wg;gLk; nghUl;fisf; fopj;J tUk; kjpg;Ng ,JthFk;. 
 

M. epfu ,uz;lhk;epiy cw;gj;jpj;jpwd; (Net Secondary Productivity) 
 
Xu; myF ,lj;jpy; Xu; myF fhyj;jpy; Rthr ,og;gpw;Fg; gpwF Efu;Nthu;fshy; 

Nrkpf;fg;gLk; Mw;wy; my;yJ capupj;jpuNs epfu ,uz;lhk;epiy cw;gj;jpj;jpwd; vdg;gLfpwJ. 
 
3. FOf cw;gj;jpj;jpwd; (Community Productivity) 
 
 Xu; myF ,lj;jpy; Xu; myF fhyj;jpy; xU jhtuf; FOkj;jpdhy; cw;gj;jp 
nra;ag;gLk; epfu fupk nghUl;fspd; capupj;jpus; tpfpjNk FOk cw;gj;jpj;jpwd; vdg;gLfpwJ. 
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Kjy;epiy cw;gj;jpj;jpwid ghjpf;Fk; fhuzpfs;  
 
 Kjy;epiy cw;gj;jpj;jpwd; xU Fwpg;gpl;l ,lj;jpy; fhzg;gLk; jhtur; rpw;wpdq;fs;> 
mitfspd; xspr;Nru;f;ifj; jpwd;> fpilf;Fk; Cl;lr;rj;jf;fspd; jd;ik> #upa xsp> 
kioasT> kz; tif> epyg;gug;G fhuzpfs; (Fj;Jauk;> tpuptfyk;> jpirfs;) kw;Wk; gpw 
Rw;Wr;#oy; fhuzpfisg; nghUj;jJ. ,J #oy;kz;lyj;jpd; tiffSf;Nfw;g khWgLfpwJ. 
 
gy;NtW tifahd #oy;kz;lyq;fspd; cw;gj;jpj;jpwd; 
 
 xU #oy;kz;lyj;jpd; Kjy;epiy cw;gj;jpj;jpwd; mjd; ,dj;njhifapd; cUmsT 
kw;Wk; vz;zpf;ifapd; mbg;gilapy; epu;zapf;fg;gLtjpy;iy. 
 
 
 
 Mdhy; epiyepWj;jg;gLk; nkhj;j xsp Mw;wy; tPjj;jpNy epu;zapf;fg;gLfpwJ. 
nghJthf> cyf ruhrhp epfu cw;gj;jpj;jpwd; ePu; #oy;kz;lyq;fspy;> jpwe;j flw;gug;GfspYk;> 
epy #oy;kz;lyq;fspy; ntg;gkz;ly kiof;fhLfspYk; mjpfkhf cs;sJ. tiug;glk; 7.1 
cyfpd; gy;NtW tifhad #oy;kz;lyq;fspd; epfu Kjy;epiy cw;gj;jpj;jpwid Fwpf;fpwJ. 
 
#oy;kz;lyj;jpd; Cl;lkl;lk; njhlu;ghd fUj;JU 
 
 (fpNuf;f nrhy; “Trophic”= Cl;lkspj;jy;) 
 
 czTr;rq;fpypapy; capupdq;fs; mike;jpUf;Fk; ,lj;ij Fwpg;gNj Cl;lkl;lkhFk;. 
Cl;l kl;lqfspd; vz;zpf;if> czTr;rq;fpyp gbepiyfspd; vz;zpf;iff;Fr; rkkhf 
,Uf;Fk;. Kjy; Cl;l kl;lj;jpy; (T1) gRe;jhtuq;fs; ,lk; ngw;Ws;sjhy;> mit 
cw;gj;jpahsu;fs; (producers) vdg;gLfpd;wd. jhtuq;fs; cw;gj;jp nra;Ak; Mw;wiy> 
gad;gLj;Jk; jhtu cz;zpfs; Kjy;epiy Efu;Nthu;fs; (primary consumers) vd;W 
miof;fg;gLtNjhL> ,uz;lhtJ Cl;l kl;lj;jpy; (T2) ,lk; ngWfpd;wd. jhtu cz;zpfis 
cz;L thOk;> Cz;cz;zpfs;> %d;whtJ Cl;l kl;lj;jpy; (T3) ,lk;ngWfpd;wd. ,it 
,uz;lhk;epiy Efu;Nthu;fs; (Secondary Consumers) my;yJ Kjy;epiy Cz;cz;zpfs; 
(Primary Carnivores) vd;Wk; miof;fg;gLfpd;wd. 
 
 
 
xU Cz; cz;zpia czthff; nfhs;Sk; kw;nwhU Cz; cz;zp ehd;fhtJ Cl;l 
kl;lj;jpy; (T4) ,lk; ngWfpd;wJ. ,it %d;whk;epiy Efu;Nthu;fs; (tertiary consumers) 
my;yJ ,uz;lhk;epiy Cz; cz;zpfs; (secondary carnivores) vd;Wk; miof;fg;gLfpd;wd. 
jhtuq;fs; kw;Wk; tpyq;Ffs; ,uz;ilAk; cz;Zk; capupdq;fs; midj;Jz;zpfs; 
(omnivores) (fhfk;) vdg;gLfpwJ. ,e;j capupdq;fs; czTr;rq;fpypapy; xd;Wf;F Nkw;gl;l 
Cl;l kl;lj;jpy; ,lk; ngWfpd;wd. 
 
Mw;wy; Xl;lk; 
 

#oy;kz;lyj;jpy; Mw;wy; Cl;l kl;lq;fSf;fpilNa gupkhw;wk; miltJ Mw;wy; Xl;lk; 
vd Fwpg;gplg;gLfpwJ. ,J #oy;kz;lyj;jpd; Kf;fpa nray;ghL MFk;. cw;gj;jpahsu;fshy; 
#upa xspapypUe;J ngwg;gLk; Mw;wy; Efu;Nthu;fSf;Fk;> rpijg;gitfSf;Fk;> mtw;wpd; 
Efu;Nthu;fSf;Fk;> rpijg;gitfSf;Fk;. mtw;wpd; xt;nthU Cl;l kl;lj;jpw;Fk; gupkhw;wk; 
milAk; xt;nthU Cl;l kl;lj;jpw;Fk; gupkhw;wk; milAk;nghOJ rpwpjsT Mw;wy; ntg;gkhf 
rpjwbf;fg;gLfpwJ. #oy;kz;lyj;jpd; Mw;wy; Xl;lk; vg;nghOJk; Xu; jpir rhu; Xl;lkhf 
cs;sJ. mjhtJ xNu jpirapy; gha;fpwJ. 
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ntg;g ,af;ftpaypd; tpjpfs; 
 
 xU #oy;kz;lyj;jpd; Mw;wy; Nrkpg;G kw;Wk; ,og;G ntg;g ,af;ftpaypd; ,uz;L 
tpjpfis mbg;gilahff; nfhz;lJ. 
 
i. ntg;g ,af;ftpaypd; Kjy; tpjp 
 
 Mw;wy; ntt;NtW tbtq;fspy; xU mikg;gpy; ,Ue;J kw;nwhd;Wf;F flj;jg;gLfpwJ 
vd;gNj Kjy; tpjpahFk;. Mw;wiy Mf;fNth Mopf;fNth KbahJ Mdhy; xU tif 
Mw;wiy kw;nwhU tif Mw;wyhf khw;w KbAk;. ,jdhy;> ,e;j Nguz;lj;jpy; cs;s 
Mw;wypd; msT epiyahdJ. 
 
vLj;Jf;fhl;L: 
 
 xspr;Nru;f;ifapy; tpidgL nghUl;fs; (gr;irak;> ePu;> fhu;gd;-il-Mf;i]L) 
Nru;f;ifr;nray; %yk; jurk; (Ntjp Mw;wy;) cUthfpwJ. jurj;jpy; Nrfupf;fg;gLk; Mw;wy; Gw 
Mjhuq;fspypUe;J (xsp Mw;wy;) ngwg;gLfpwJ. mjdhy;> nkhj;j Mw;wypy; yhgKk; ,y;iy> 
,og;Gk; ,y;iy. ,q;F xsp Mw;wy; Ntjp Mw;wyhf khw;wg;gLfpwJ. 
 
6CO2 + 6H2O ⎯⎯⎯⎯→xsp

gr;irak;
 C6H12O6 + 6O2 

Xsp Mw;wy; → Ntjp Mw;wy; 
 
ii. ntg;g ,af;ftpaypd; ,uz;lhk; tpjp 
 
 xt;nthU Mw;wy; khw;wj;jpd;NghJk; mikg;gpy; cs;s fl;byh Mw;wy; msT 
Fiwf;fg;gLfpwJ vd;gNj ,uz;lhk; tpjpahFk;. mjhtJ Mw;wy; khw;wk; 100% KOikahf 
,Uf;f KbahJ. mjdhy; Mw;wy; xU capupdj;jpypUe;J kw;nwhd;wpw;F> czT tbtpy; 
flj;jg;gLk;nghOJ Mw;wypd; xU gFjp capupj;jpRtpy; Nrfupf;fg;gLfpwJ. mNjrkak; 
mjpfg;gbahd Mw;wy; gpwr;nraypd; thapyhf ntg;gkhf rpjwbf;fg;gLfpwJ. Mw;wy; khw;wk; 
xU kPsh jd;ikAila ,aw;if epfo;thFk;. vLj;Jf;fhl;L: gj;J tpOf;fhL tpjp. 
 
gj;J tpOf;fhL tpjp (Ten Percent Law) 
 
 ,e;j tpjp ypd;bNkd; (1942) vd;gtuhy; Kd;nkhopag;gl;lJ. czTtpop Mw;wy; xU 
Cl;l kl;lj;jpypUe;J kw;nwhd;wpw;F flj;jg;gLk;NghJ> 10%kl;LNk xt;nthU Cl;l 
kl;lj;jpYk; Nrkpf;fg;gLfpwJ. kPjKs;s Mw;wy; (90%) Rthrpj;jpy; Nghd;w epfo;tpd; %yk; 
ntg;gkhf ,of;fg;gLfpwJ. vdNt ,t;tpjp gj;J tpOf;fhL tpjp (Ten percent law) 
vdg;gLfpwJ. 
 
vLj;Jf;fhl;lhf: 1000 [_y;fs; #upaxsp cw;gj;jpahsu;fshy; <u;f;fg;gLfpwJ vdf; nfhz;lhy;> 
mjpy; xspr;Nru;fifapd; %yk; 100 [_y;fs; Mw;wy; Ntjpahw;wyhf Nrkpf;fg;gl;L kPjKs;s 
900 [_y;fs; Rw;Wr;#oypy; ,of;fg;gLfpwJ. mLj;j Cl;l kl;lj;jpy; jhtu cz;zpfs;> 
cw;gj;jpahsu;fis cz;Zk;NghJ 10 [_y;fs; Mw;wiy kl;Lk; mit ngWfpd;wd. kPjKs;s 
90 [_y;fs; Rw;Wr;#oypy; ,of;fg;gLfpwJ. ,Nj Nghy; mLj;j Cl;l kl;lj;jpy;> 
Cz;cz;zpfs;> jhtu cz;zpfis cz;Zk;NghJ 1 [_y; Mw;wy; kl;LNk Nrfupf;fg;gl;L 
kPjKs;s 9 [_y;fs; rpjwbf;fg;gLfpwJ. ,Wjpahf %d;whk;epiy Efu;Nthu;fshy; Cz; 
cz;zpfs; cz;zg;gLk;nghOJ 0.1 [_y; Mw;wy; kl;LNk Nrfupf;fg;gl;L kPjKs;s 0.9 [_y; 
Rw;Wr;#oypy; ,of;fg;gLfpwJ. vdNt nkhj;jj;jpy; 10 rjtPJ Mw;wy; kl;Lk; mLj;jLj;j 
Cl;l kl;lq;fspy; Nrkpf;fg;gLfpwJ. 
 
czTr;rq;fpyp (Food Chain) 
 
 cw;gj;jpahsu;fsplkpUe;J Mw;wy; ,Wjp cz;zpfs; tiu flj;jg;gLtJ 
czTr;rq;fpyp vd;W miof;fg;gLfpwJ. mjhtJ ve;j czTr;rq;fpypahdhYk;> Mw;wy; 
cw;gj;jpahsu;fsplk; ,Ue;J Kjy;epiy Efu;Nthu;fs;> gpwF Kjy;epiy Efu;Nthu;fsplk; 
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,Ue;J ,uz;lhk;epiy Efu;Nthu;fsplkpUe;J %d;whk;epiy Efu;Nthu;fSf;F flj;jg;gLfpwJ. 
vdNt> ,J Neu;f;Nfhl;by; mike;j gpd;dy; ,izg;ig ntspg;gLj;JfpwJ. ,uz;L tif 
czTr;rq;fpypfs; cs;sd> (1) Nka;r;ry; czTr;rq;fpyp (2) kl;Fg;nghUs; czTr;rq;fpyp. 
 
1. Nka;r;ry; czTr;rq;fpyp (Grazing Food Chain) 
 
 Nka;r;ry; czTr;rq;fpypf;F #upaNd Kjd;ik Mw;wy; %ykhFk;. ,jd; Kjy; 
,izg;G cw;gj;jpahsu;fsplkpUe;J (jhtuq;fs;) njhlq;FfpwJ. czTr;rq;fpypapd; 
,uz;lhtJ ,izg;gpid mikf;Fk; Kjy;epiy Efu;Nthu;fs; (vyp)> 
cw;gj;jpahsu;fsplkpUe;J czitg; ngWfpd;wd. czTr;rq;fpypapd; %d;whtJ ,izg;ig 
mikf;Fk; ,uz;lhk;epiy Efu;Nthu;fs; (ghk;G) Kjy;epiy Efu;Nthu;fsplkpUe;J czitg; 
ngWfpd;wd. ehd;fhk; ,izg;ig mikf;Fk; %d;whk;epiy Efu;Nthu;fs; (gUe;J) 
,uz;lhk;epiy Efu;Nthu;fsplkpUe;J jq;fs; cz;itg; ngWfpd;wd. 
 
2. kl;Fg;nghUs; (rpijTf;$sk;) czTr;rq;fpyp  
(Detritus Food Chain) 
 
 ,e;j tifahd czTr;rq;fpyp ,we;j fupkg;nghUl;fspypUe;J njhlq;FfpwJ. ,JNt 
Kf;fpakhd Mw;wy; %ykhf cs;sJ. mjpfg;gbahd fupkg;nghUl;fs; ,we;j jhtuq;fs;> 
tpyq;Ffs; kw;Wk; mtw;wpd; fopT nghUl;fspypUe;J ngwg;glfpwJ. ,e;j tifahd 
czTr;rq;fpyp midj;J #oy;kz;lyj;jpw;Fk; nghJthdJ. 
 

,we;j capupfspd; fupkg;nghUl;fspypUe;J Mw;wy; flj;jg;gLtJ tupirahf mike;j 
kz;tho; capupdq;fshd kl;Fz;zpfs; - rpwpa Cz;cz;zpfs; KiwNa cz;ZjyhYk;> 
cz;zg;gLjyhYk; epfo;fpwJ. ,e;j njhlu; rq;fpypNa kl;Fg;nghUs; czTr;rq;fpyp 
vdg;gLfpwJ. 
 
czT tiy Food web) 
 
 czTr;rq;fpypfs; xd;Nwhnlhd;W gpd;dpg;gpize;J tiy Nghy; mike;jpUe;jhy; mJ 
czT tiy vdg;gLfpwJ. xU #oy;kz;lyj;jpd; mbg;gil myfhf ,Ug;gJld; mjd; 
epiyj;jd;ikia jf;fitf;f cjTfpwJ. ,jw;F rkepiy miljy; vd;W ngau;. 
 
 vLj;Jf;fhl;L: Gy;ntspapy; fhzg;gLk; Nka;r;ry; czTr;rq;fpypapy; Kay; 
,y;yhjNghJ vyp czT jhdpaq;fis cz;Zk;. mNjrkak; vyp Neubahf gUe;jhy; 
my;yJ ghk;gpdhy; cz;zg;glyhk;. NkYk; ghk;G Neubahf gUe;jhy; cz;zg;glyhk;. 
,t;thW gpd;dg;gl;l epiyapYs;s czTr;rq;fpypNa czT tiyahFk;. rpy ,aw;ifj; 
jilfs; Vw;gbDk;> #oy;kz;lyj;jpYs;s rpw;wpdq;fspd; rkepiyiaj; jf;fitf;f czT 
tiy cjTfpwJ. 
 
czT tiyapd; Kf;fpaj;Jtk; 
 

• Neub ,ilr;nray; vdg;gLk; rpw;wpdq;fSf;fpilNa epfOk; ,iltpisit tpsf;fNt 
czT tiy cUthf;fg;gLfpwJ. 

• ,J NtWgl;l rpw;wpdqfSf;fpilNaAs;s kiwKf njhlu;Gfis tpsf;f gad;gLfpwJ. 
• FOk; fl;likg;gpd; fPo;epiy – cau;epiy my;yJ cau;epiy – fPo;epiy 

fl;Lg;ghl;Lfis mwpa ,J gad;gLfpwJ. 
• epy kw;Wk; ePu;tho; #oy;kz;lyq;fspd; NtWgl;l Mw;wy; gupkhw;wq;fis ntspg;gLj;j 

,J gad;gLfpwJ. 
 
#opay; gpukpl;fs; 
 
 xU #oy;kz;lyj;jpd; mLj;jLj;j Cl;l kl;lq;fspd; mikg;G kw;Wk; nray;ghLfis 
Fwpf;Fk; jpl;l tiuglq;fs; #opay; gpukpl;fs; vd;W miof;fg;gLfpd;wd. ,f;fUj;J rhu;y]; 
vy;ld; (1927) vd;gtuhy;  mwpKfg;gLj;jg;gl;lJ. ,jdhy; mit vy;Nlhdpapd; gpukpl;fs; 
vdTk; miof;fg;gLfpd;wd. 
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 ,jpy; %d;W tiffs; cs;sd. (1) vz;zpf;if gpukpl; (3)  Mw;wy; gpukpl; 
 
1. vz;zpf;if gpukpl; (Pyramid of number) 
 
 xU #oy;kz;lyj;jpd; mLj;jLj;j Cl;lkl;lq;fspy; fhzg;gLk; capupdq;fspd; 
vz;zpf;ifia Fwpf;Fk; jpl;l tiuglk; vz;zpf;of gpukpl; vd;W miof;fg;gLfpwJ. ,J 
Neuhd> fjpupio kw;Wk; jiyfPo; gpukpl;fs; vd %d;W ntt;NtW tbtq;fspy; fhzg;gLfpwJ. 
 
 cw;gj;jpahsu;fspy; njhlq;fp Kjy;epiy Efu;Nthu;fs;> gpwF ,uz;lhk;epiy 
Efu;Nthu;fs; kw;Wk; ,Wjpahf %d;whk;epiy Efu;Nthu;fs; tiu xt;nthU Cl;l kl;lj;jpYk; 
capupdq;fspd; vz;zpf;if Fiwe;J tUfpwJ. vdNt> Gy;ntsp kw;Wk; Fsr; #oy;kz;lyk; 
Mfpatw;wpd; gpukpl;fs; vg;NghJk; Neuhdit (glk; 7.8 m> M). 
 
 tdr; #oy;kz;lyj;jpd; vz;zpf;if gpukpl; rw;W NtWgl;l tbtj;ij nfhz;bUf;fpwJ. 
Vndd;why; gpukpbd; mbg;gFjp (T1) Fiwthd vz;zpf;ifapyhd ngupa kuq;fis 
nfhz;Ls;sJ. ,uz;lhtJ Cl;l kl;lj;jpy; ,lk; ngw;Ws;s jhtu; cz;zpfs; (T2) (gok; 
cz;Zk; gwitfs;> ahid> khd;) cw;gj;jpahsu;fistpl mjpf vz;zpf;ifia 
nfhz;Ls;sJ. ,Wjp Cl;l kl;lj;jpy; (T4) fhzg;gLk; %d;whk; Cl;l kl;lj;jpy; (T3) cs;s 
,uz;lhk;epiy Efu;Nthu;fis tpl (eup kw;Wk; ghk;G) Fiwthd vz;zpf;ifia 
nfhz;Ls;sJ. vdNt tdr; #oy;kz;lyj;jpd; vz;zpf;if gpukpl; fjpupio tbtj;jpy; 
Njhd;WfpwJ. (glk; 7.8 ,). 
 
 xl;Lz;zp #oy;kz;lyj;jpd; vz;zpf;if gpukpl; vg;nghOJk; jiofPohdJ> jdp kuk; 
xd;wpypUe;J njhlq;FtNj ,jw;Ff; fhuzkhFk;. vdNt> capupdq;fspd; vz;zpf;if 
gbg;gbahf mLj;jLj;j Cl;l kl;lq;fspy; cw;gj;jpahsu;fs; Kjy; %d;whk;epiy Efu;Nthu;fs; 
tiu gbg;gbahf mjpfupf;fpwJ. (glk; 7.8 <). 
 
2. capupj;jpus; gpukpl; (Pyramid of Biomass) 
 
 xU #oy;kz;lyj;jpd; mLj;jLj;j Cl;l kl;lq;fspy; fhzg;gLk; fupkg;nghUl;fspd; 
(capupj;jpus;) msit Fwpf;Fk; jpl;l tiug;glk; capupj;jpus; gpukpl; vd;W miof;fg;gLfpwJ. 
 
  Gy;ntsp kw;Wk; tdr; #oy;kz;lyj;jpy; capupjpuspd; msT mLj;jLj;j Cl;l 
kl;lq;fspy;> cw;gj;jpahsu;fspy; njhlq;fp ,Wjp cz;zpfs; (%d;whk;epiy Efu;Nthu;) tiu 
gbg;gbahff; FiwfpwJ. vdNt ,e;j ,uz;L #oy;kz;lyq;fspYk; capupj;jpus; gpukpl Neuhd 
gpukpl;lhf cs;sJ. (glk; 7.9 m>M). 
 
 vdpDk;> Fsr; #oy;kz;lyj;jpy; gpukpl;bd; mbg;gFjpapy; cs;s cw;gj;jpahsu;fs; 
Ez;Zapupfshf Fiwthd capupj;jpuisf; nfhz;Ls;sJ. NkYk; capupj;jpus; kjpg;G 
gpukpl;bd; ,Wjptiu gbg;gbahf mjpfupf;fpwJ. vdNt ,e;j capupj;jpus; gpukpl; vg;nghOJk; 
jiofPo; tbtj;jpy; fhzg;gLk;. (glk; 7.9 ,). 
 
3. Mw;wy; gpukpl; (Pyramid of energy) 
 
 xU #oy;epiykz;lyj;jpy; xt;nthU mLj;jLj;j Cl;l kl;lq;fspy; Mw;wy; Xl;lj;ij 
Fwpf;Fk; jpl;l tiuglk; Mw;wy; gpukpl; vd;W miof;fg;gLfpwJ. Mw;wy; gpukpl;bd; 
mbg;gFjpapy; cs;s cw;gj;jpahsu;fs; Kjy; ,Wjp kl;lk; tiuAs;s mLj;jLj;j Cl;l 
kl;lq;fspy; Mw;wy; flj;jy; gbg;gbahf FiwfpwJ. vdNt> Mw;wy; gpukpl;bd; mbg;gFjpapy; 
cs;s cw;gj;jpahsu;fs; Kjy; ,Wjp kl;lk; tiuAs;s mLj;jLj;j Cl;l kl;lq;fspy; Mw;wy; 
flj;jy; gbg;gbahf FiwfpwJ. vdNt> Mw;wy; gpukpl; vg;nghOJk; NeuhdJ.  
 
 
 
rpijj;jy; (Decomposition) 
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 rpijTf;$sq;fs; (,we;j jtuq;fs;> tpyq;Ffs; kw;Wk; mjd; fopTfs;) 
rpijg;gitfshy;> rpwpa fupkg;nghUshf cilf;fg;gLk; nray;Kiwf;F rpijj;jy; vd;W 
ngau;. ,J> xU #oy;kz;lyj;jpy; Cl;lq;fspd; kWRow;rpf;Fk; rkepiyg;ghl;bw;Fk; 
Njitg;gLk; Kf;fpakhd nrayhf cs;sJ. 
 
rpijtpd; ,ay;G 
 
 rpijT nray;Kiw fupkf;$Wfspd; jd;ikiag; nghUj;J NtWgLfpwJ. mjhtJ 
nry;YNyh];> ypf;dpd;> ifl;bd;> cNuhkq;fs;> vYk;Gfs; Mfpatw;iw tpl fhu;Ngh`l;Nul;> 
nfhOg;G Gujk; Nghd;w fupkr;Nru;kq;fs; tpiuthf rpijtilfpd;wd. 
 
rpijT nray;Kiwfs; 
 
 rpijT vd;gJ nehjpfspd; nray;ghl;lhy; gbg;gbahf eilngwf;$ba xU epiyaopTr; 
nrayhFk;. rpijTf;$sq;fs; rpijj;jYf;F cjTk; %yg;nghUl;fshf nray;gLfpd;wd. ,J 
fPo;fz;l epiyfspy; eilngWfpwJ. 
 
m) JZf;fhjy; (Fragmentation): rpijg;gitfshf cs;s ghf;Bupaq;fs;> G+Q;irfs; kw;Wk; 
kz; GOf;fspfshy; rpijTf;$sq;fs; rpwpa Jz;Lfshf cilgLtjw;F JZf;fhjy; vd;W 
ngau;. ,e;j rpijg;gitfs; JZf;fhjiy tpiuTgLj;j rpy nghUl;fisr; Ruf;fpd;wd. 
JZf;fhjyhy; rpijTf;$sj; Jfs;fspd; nkhj;jg; gug;gsT mjpfupf;fpwJ. 
 
M) rpijkw;wk; (Catabolism): rpijg;gitfs; nry;ntsp nehjpfs; rpytw;iw mtw;wpd; 
Rw;Wg;Gwj;jpy; Rue;J mq;Fs;s rpf;fyhd fupk kw;Wk; fdpkr;Nrhkq;fis vspa xd;whf 
cilf;f cjTfpd;wd. ,J rpijkhw;wk; vd;W miof;fg;gLfpwJ. 
 
,. frpe;NjhLjy; (Leaching) my;yJ tbjy; (Eluviation): rpije;j> ePupy; fiuAk; fupk kw;Wk; 
fdpkg;nghUl;fs; kz;zpd; Nkw;gug;gpypUe;J fPo; mLf;fpw;F ,lg;ngau;r;rp miljYf;F my;yJ 
ePupdhy; vLj;J nry;yg;gLtjw;F frpe;NjhLjy; my;yJ tbjy; vd;W ngau;.  
 
< kl;fhjy; (Humification): vspikahf;fg;gl;l rpijTf;$sq;fs; fUikahd gbf cUtkw;w 
nghUshd kl;fhf khw;wkilAk; nraYf;F kl;fhjy; vd;W ngau;. ,J mjpf Ez;zpapu; 
vjpu;g;Gj; jpwd; ngw;wpUg;gjhy; rpijj;jy; kpfTk; nkJthf eilngWfpwJ. ,J Cl;lr;rj;J 
Njf;fkhff; fUjg;gLfpwJ. 
 
c. fdpkkhf;fk; (Mineralisation): rpy Ez;Zapupfs; kz;zpd; fupk kl;fpypUe;J fdpk 
Cl;lr;rj;Jfis ntspNaw;Wtjpy;<LgLfpd;wd. mj;jifa nray;Kiw fdpkkhf;fy; vd;W 
miof;fg;gLfpwJ. 
 
rpijTr; nraiyg; ghjpf;Fk; fhuzpfs;:  
 
 ntg;gepiy> kz; <ug;gjk;> kz; pH> Mf;]p[d; Mfpa fhyepiyf; fhuzpfshYk; 
rpijTf;$sq;fspd; Ntjpj;jd;ikapdhYk; rpijTr; nray; ghjpf;fg;gLfpwJ. 
 
capup Gtp Ntjpr;Row;rp (Biogeochemical Cycle) my;yJ Cl;lq;fspd; Row;rp (Nutrient 
cycle) 
 
 capupdq;fSf;Fk; mjd; Rw;Wr;#oYf;Fk; ,ilNa epfOk; Cl;lq;fspd; gupkhw;wk; xU 
#oy;kzlyj;jpd; Kf;fpa mk;rq;fspy; xd;whFk;. midj;J capupdq;fSf;Fk; mtw;wpd; 
tsu;r;rp> cUthf;fk;> guhkupg;G> ,dg;ngUf;fk; Mfpatw;wpw;F Cl;lq;fs; Njitg;gLfpwJ. 
#oy;kz;lyk; my;yJ capu;Nfhsj;jpw;Fs;Nsahd Cl;lq;fspd; Row;rp ‘nghUl;fspd; Row;rp’ 
vdTk; ,J miof;fg;gLfpwJ. ,jpy; ,uz;L mbg;gil tiffs; cs;sd. 
 
1.tsp Row;rp (Gaseous cycle) -  tspkz;ly Mf;]p[d;> fhu;gd;> iel;u[d; Mfpatw;wpd; 
Row;rpfs; ,jpy; mlq;Fk;. 
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2. gbk Row;rp (Sedmentary cycle) – Gtpapy; gbkq;fshf cs;s gh];gu];> ry;gu;> fhy;rpak; 
Mfpatw;wpd; Row;rpfs; ,jpy; mlq;Fk;. 
 
 Mfpatw;wpd; Row;rpfs; ,jpy; mlq;Fk;.  
 
 NkNy Fwpg;gpl;Ls;s ngUk;ghyhd Row;rpfs; gw;wp Ke;ija tFg;Gfspy; gbj;Js;sPu;fs;. 
vdNt ,g;ghlj;jpy; fhu;gd; kw;Wk; gh];gu]; Row;rpfs; kl;LNk tpsf;fg;gl;Ls;sJ. 
 
fhu;gd; Row;rp (Carbon cycle) 
 
 capupdq;fSf;Fk; Rw;Wr;#oYf;Fk; ,ilNa eilngWk; fhu;gd; Xl;lj;jpw;F fhu;gd; 
Row;rp vd;W ngau;. fhu;gd; midj;J capup %yf;$Wfspd; xU jtpu;f;f Kbahj 
gFjpf;$whFk;. ,J cyfshtpa fhyepiy khw;wj;jpdhy; fzprkhd tpisTfSf;F 
cs;shfpwJ. capupdq;fSf;Fk; tspkz;lyj;jpw;Fk; ,ilapy; fhu;gd; Row;rpailjy;> 
xspr;Nru;f;if kw;WK; nry; Rthrk; Mfpa ,U tho;tpay; nray;ghLfspd; gu];gu 
tpisthFk;. 
jhy;Yapu; vr;r vupnghUl;fis vupg;gJ> tdmopT> fhl;Lj;jP> vupkiy ntbg;Gfs;> ,we;j 
fupkg;nghUl;fspd; rpijT Nghd;witfshy; fhu;gd; kpifahf ntsptplg;gLtjhy; 
tspkz;lyj;jpy; ,jd; msT mjpfupf;fpwJ. fhu;gdl Row;rpapd; tptuq;fs; glj;jpy; 
nfhLf;fg;gl;Ls;sd. (glk; 7.12). 
 
gh];gu]; Row;rp (Phosphorus cycle) 
 
 ,J gbk Row;rpapd; xU tifahFk;. midj;J capupdq;fspYk; fhzg;gLk; DNA, 
RNA, ATP, NADP kw;Wk; midj;J gh];Nghypg;gpl; Nghd;w capupa %yf;$Wfspy; gh];gu]; 
,Ug;gJ Vw;fdNt ekf;F njupe;jNj. gh];gu]; ,Ug;gJ Vw;fdNt ekf;F njupe;jNj. 
gh];gu]; capupf;Nfhsj;jpy; mjpf mstpy; fhzg;gLtjpy;iy. mNj rkak; ghiw gbTfs;> 
fly; gbTfs;> fly; mUF tho; gwitfspd; vr;rq;fs; Nghd;wtw;wpy; mjpfg;gbahd 
gh];gu]; fhzg;gLfpwJ. cjpu;jy; rpijT %yk; ,g;gbkq;fspypUe;J ,J ntsptplg;gLfpwJ. 
mjd; gpwF epyntspapYk;> ePu; ntspapYk; Row;rp milfpwJ. cw;gj;jpahsu;fs; gh];Ngl; 
madpfshf gh];gui] cs;nsLg;gjd; %yk; czTrq;fpypapd; xt;nthU> Cl;l 
kl;lj;jpw;Fk; czT %ykhf flj;jg;gLfpwJ. capudq;fspd; ,wg;G kw;Wk; ,wg;gpdhy; 
cz;lhd vr;rq;fs; rpijg;gitfspd; nray;ghl;bdhy; rpijf;fg;gl;L kPz;Lk; gh];gu]; 
epyntspapYk; ePu;ntspapYk; jpUg;gg;gl;L gh];gu]; Row;rp jf;fitf;fg;gLfpwJ. (glk; 7.13) 
 
#oy;kzlyj;jpd; tiffs; 
 
 capupf;Nfhsk; gy;NtW tifahd #oy;kz;lyq;fis jd;dfj;Nj nfhz;Ls;sJ. 
mit gpd;tUkhW: 

 
#oy; kz;lyk; 

 
 

   
 
 
 
 
    
          
 
  
 
 
 

,aw;ifr; #oy; 
kz;lyk; (kdpj jiyaPL 
ngw;w my;yJ ngwhj) 

nraw;if my;yJ kdpjdhy; 
cUthf;fg;gl;l 
#oy;kz;lyk;(nraw;ifahf 
kdpjdhy;guhkhpf;fg;gLtJ 
vLj;Jf;fhl;L:ney;tay; kw;Wk; 
kf;fhr;Nrhs tay; 

ePyr; 
#oy;kz;lyk;vLj;Jf;fhl;L 
tdr;#oy;kz;lyk;>Gy;ntsp 
#oy;kz;lyk;>ghiytd 
#oy; kz;lyk; 

ePh; #oy; kz;lyk; 
(jpwe;j ePh; epiy) 
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#oy;kz;lyj;jpd; gytiffs; NkNy Fwpg;gplg;gl;Ls;s ml;ltizapy; ,Ue;jhYk; $l 

Fsr; #oy;kz;lyk; kl;LNk fPNo tptupf;fg;gl;Ls;sJ. 
 
 ed;dPu;> epiy ePu; ngw;w ,aw;ifahd ePu; #oy;kz;lyj;jpw;F rpwe;j vLj;jf;fhl;L 
,JthFk;. ,J #oy;kz;lyj;jpd; fl;likg;G kw;Wk; nray;ghl;il Gupe;Jf; nfhs;s kpf 
cjTfpwJ. Xustpw;F Fopahd gFjpfspy; kio ePu; Nrfupf;fgLk; nghOJ xU Fwpg;gpl;l 
fhyj;jpy; gbg;gbahf gy;NtW tifahd capupdq;fs; (Ez;zpapupfs;> jhtuq;fs;> 
tpyq;Ffs;) ,r;#oy;kz;lyj;jpd; xU gFjpahf khWfpd;wd. ,J xU jd;dpiwT ngw;w 
kw;Wk; jd;idj;jhNd rupnra;J nfhs;Sk; jFjpngw;w ed;dPu; #oy;kz;lykhFk;. ,jpYs;s 
capuw;w kw;Wk; capUs;s $WfSf;fpilNa xU rpf;fyhd $l;Lr;nray; fhzg;gLfpwJ. 
 
nray;ghL 
 
 mUfhikapYs;s ePu;epiyfspypUe;J xU rpy capup kw;Wk; capuw;w $Wfis 
Nrfup. 
 
capuw;w $Wfs; (Abiotic Components) 
 
 xU Fsr; #oy;kz;lyk; fiue;j fdpk (CO2, O2, Ca, N, gh];Ngl;) kw;Wk; ,we;j fupkg; 
nghUl;fspypUe;J cUthFk; fupkr;Nru;kq;fs; (mkpNdh mkpyq;fs;> fupk kl;F mkpyk;) 
Mfpatw;iwf; nfhz;Ls;sJ. xU Fsr; #oy;kz;lyj;jpd; nray;ghL mq;F epyTk; xspapd; 
msT> ntg;gepiy> ePupd; pH kjpg;G kw;Wk; gpw fhyepiyj;jd;ik Nghd;w fhuzpfshy; 
xOq;Fg;gLj;jg;gLfpwJ. 
 
capUs;s $Wfs; (Biotic Components) 
 
 ,J cw;gj;jpahsu;fs;> gy;NtW tifapyhd Efu;Nthu;fs; kw;Wk; rpijg;gitfs; 
(Ez;Zapupfs;) Mfpatw;iwf; nfhz;Ls;sJ. 
 
m. cw;gj;jpahsu;fs; 
 
 Mrpy;yNlhupah> mdNgdh> A+Nlhiudh> thy;thf;];> lahl;lk; Nghd;w gy;NtW 
tifahd kpjit capupfs;; A+Nyhj;upf;];> ];igNuhifuh> fpsh/NlhNghuh> CNlhNfhdpak; 
Nghd;w ,io clyg;ghrpfs;; kpjit jhtuq;fshd mNrhyh> rhy;tpah> gp];bah cy;gpah 
kw;Wk; INfhu;dpah> ePupy; %o;fpa jhtuq;fshd nghl;l Nkh[pahl;lhd; kw;Wk; gpuhf;Nkl;b];; 
Nt&d;wpa kpjit jhtuq;fshd jhkiu kw;Wk; my;yp; ngUk; jhtuq;fshd ilgh kw;Wk; 
INghkpah Mfpad Fsr; #oy;kz;lyj;jpd; Kf;fpa cw;gj;jpahsu;fshf cs;sd. 
 
M. Efu;Nthu;fs; 
 

tpyq;Ffs; xU Fsr; #oy;kz;lyj;jpd; Efu;Nthu;fisf; Fwpf;fpd;wd. ,jpy; 
guNkhrpak;> lh/g;dpah (Kjy;epiy Efu;Nthu;) Nghd;w tpyq;F kpjit capupfs;; 
nky;Ylypfs; kw;Wk; tisjirg; GOf;fs; (fPNo thOk; tpyq;Ffs;) Nghd;w Mo;ePu; thopfs; 
my;yJ mbj;js capupdq;fs;; ePu; tz;Lfs;; jtisfs; Nghd;w ,uz;lhk;epiy Efu;Nthu;fs;; 
thj;J> nfhf;F Nghd;w %d;whk;epiy Efu;Nthu;fs;; thj;J> nfhf;F Nghd;w %d;whk;epiy 
Efu;Nthu;fs; (Cz; cz;zpfs;) kw;Wk; rpy cr;repiy Cz; cz;zpfshd ngupa kPd;fs;> 
gUe;J> kdpjd; Nghd;witfs; mlq;Fk;. 
 
 foKfk; kw;Wk; flNyhu #o;epiykz;lyq;fspy; fhzg;gLk; flw;Gw;fs; kw;Wk; 
rJg;G epyj; jhtuq;fs; mjpf fhu;gd; Nrfupf;Fk; jpwd; nfhz;lit. vdNt ,it 
ePy fhu;gd; #oy;kz;lyq;fs; vd;W miof;fg;gLfpd;wd. ,it cyf mstpy; mjpf 
capup tsq;fis nfhz;bUe;jhYk;> ruptu gad;gLj;JtJk;> guhkupf;fg;gLtJk; 
,y;iy. 
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,. rpijg;gitfs; 
 
 ,it Ez;Efu;Nthu;fs; vd miof;fg;gLfpwJ. #oy;kz;lyj;jpy; Cl;lr;rj;Jfis 
kWRow;rp nra;a ,it cjTfpd;wd. rpijg;gitfs; Nrw;WePu; kw;Wk; Fsj;jpd; mbj;jsj;jpy; 
fhzg;gLfpd;wd. vLj;Jf;fhl;L> ghf;Bupaq;fs; kw;Wk; G+Q;irfs;. Fsr; #oy;kz;lyj;jpYs;s 
Cl;lr; rj;Jfis nrwpT+l;l rpijg;ghd;fs; rpijT nray;Kiwia nray;gLj;JfpwJ. 
 
ed;dPupay; (Limnology) 
 
 ,J cs;epy (flw;fiu Nahuj;jpw;F mg;ghy;) ed;dPu; #oy;kz;lyj;jpd; 
capupay;> Ntjpapay;> clw;$W kw;Wk; Gtpapay; $Wfis gw;wp gbf;Fk; gpupT MFk; 
(Fsk;> Vupfs; Kjypad).  
 
flypay; (Oceanography) 
 
 ,J flypd; capupay;> Ntjpapay;>clw;$W kw;Wk; Gtpapay; $Wfis gw;wp 
gbf;Fk; gpupthFk;. 
 
 Fsr; #oy;kz;lyj;jpy; capuw;w kw;Wk; capUs;s $WfSf;fpilNa 
Cl;lr;rj;Jf;fspd; Row;rp njspthf cs;sjhy;> jd;dpiwT kw;Wk; jhNd ,aq;fty;y 
mikg;ghf Fsr;#oy;kz;lyk; jd;id cUthf;fpf; nfhs;fpwJ. 
 
Fsr; #oy;kz;lyj;jpd; mLf;fikT 
 

,J fiuapypUe;J mikAk; njhiyT> xsp CLUty;> ePupd; Mok;> fhzg;gLk; 
jhtuq;fs;> tpyq;Ffs; Mfpatw;wpd; mbg;gilapy; fiuNahuk;> Nky;;epiy kpjit (ypk;ndbf;) 
kw;Wk; Mo;kpFkz;lyk; vd %d;W tif mLf;Ffshf gpupf;fg;gl;Ls;sJ. fiuf;F mUfpYs;s 
Mokw;w> vspjpy; xsp CLUTk; gFjp fiuNahuk; vdg;gLfpwJ. ,J #lhd ePu; kw;Wk; 
Nt&d;wpa jhtu rpw;wpdq;fshy; Mf;fpukpf;fg;gl;Ls;sJ. ypk;ndbf; kz;lyk; ed;whf xsp 
CLUtk; kw;Wk; kpjit jhtuq;fshy; Mjpf;fk; nra;Ak; Fsj;jps; jpwe;j ePu;g;gFjpiaf; 
Fwpf;fpwJ. ypk;ndbf; kz;lyj;jpF fPNo fhzg;gLk; Fsj;jpd; Mokhd gFjp Mo;kpF 
kz;lyk; vdg;gLfpwJ. ,J gaDs;s xsp CLUty; ,y;yhjjhy; rhu;G+l;l capupfis 
nfhz;Ls;sJ. Fsj;jpd; mbg;gFjp ngd;jpf; vd Fwpg;gplg;gLfpwJ. Mo;ePu;tho;tpfs; 
(tof;fkhf kl;Fz;zpfs;) vd;wiof;fg;gLk; capup FOkq;fisf; nfhz;Ls;sJ. mjpf xsp 
CLUtypdhy; xspr;Nru;f;ifapd; %yk; cUthFk; Kjy;epiy cw;gj;jpjpwd; Mo;kpF 
kz;lyj;ij tpl fiuNahu kw;Wk; Nky;epiy kpjit kz;lyq;fspy; mjpfkhFk;. 
 
#oy;kz;lyj;jpd; Nritfs; 
 
 #oy;kz;lyj;jpd; Nritfs;> kf;fs; ,aw;ifapUe;J ngWk; ed;ikfshf 
tiuaWf;fg;gLfpd;wd. uhgu;l; fhd;];lhd;]h kw;Wk; mtuJ FOtpdu; (1927) “ePu;> epyk;> 
jhtuj;njhFg;G Mfpatw;iw cs;slf;fpa Rw;Wr;#oypd; nrhj;Jf;fs;> ,d;wpaikah 
nghUl;fs; kw;Wk; Nritfshf Xl;lkiljy; %yk; kdpjDf;F #oy;kz;lyj;jpd; ed;ikfs; 
kw;Wk; Nritfs; fpilf;fg;ngWfpd;wd” vdf; $wpdu;. 
 
 #oy;kz;lyj;jpd; Nritfs; gw;wpa Ma;T> #oy;kz;ly ed;ikfs; kw;Wk; mtw;wpd; 
ePbj;j gad; gw;wpa mwpitg; ngw xU rpwe;j fUtpahfr; nray;gLfpwJ. ,j;jifa 
mwpthw;witg; ngatpy;iynad;why;> ve;j #oy;kz;lyj;jpd; mikg;Gk; Mgj;ijr; 
re;jpg;gNjhL vjpu;fhyj;jpy; mit ekf;F toq;Fk; ed;ikfisg; ghohf;fptpLk;. 
 
 #oy;kz;lyj;jpypUe;J ngwg;gLk; gy;NtW tifahd ed;ikfs; fPo;fz;l ehd;F 
gpupTfshf tifg;gLj;jg;gl;Ls;sJ. (glk 7.17). 
 
 kdpjdpd; nray;fs; #oy;kz;ly Nritfis vt;thW ghjpf;fpd;wd? 
 
 jw;NghJ ekJ Njitf;F mjpfkhf #oy;kz;lyj;ij ehk; midtUk; 
gad;gLj;JfpNwhk;. “fle;j 50 Mz;Lfspy; kdpj tuyhw;wpy; xg;gplf;$ba fhy mstpw;Fk; 



 

159 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

Nkyhf> kdpju;fs; #oy;kz;lyj;ij kpf tiuthfTk;> tpupthfTk; khw;wpAs;sdu; vd;gij 
2005-,d; kpy;ypdpak; #oy;kz;ly kjpg;gPL fhl;LfpwJ. ,J ngUk;ghYk; Ntfkhf 
tsu;e;JtUk; Njitfshd czT> J}aePu;> kUe;J> kuf;fl;il> ehu;fs; kw;Wk; vupnghUs; 
Njitf;fSf;fhfNt vd;gijAk; fz;lwpe;Js;sJ”. 
 
 nghJthf fPo;fz;l kdpj nray;ghLfs; xt;nthU ehSk; #oy;kz;lyj;ij 
ghjpf;fpd;wd my;yJ khw;wpaikf;fpd;wd. 
 

• Gtp thoplj;ij mopj;jy; 
• tdmopg;G kw;Wk; kpif Nka;r;ry; 
• kz; mupg;G  
• may;ehl;Lj; jhtuq;fis mwpKfg;gLj;Jjy; 
• Njitf;F mjpfkhf jhtug; nghUl;fis mWtil nra;jy; 
• epy> ePu; kw;Wk; fhw;W khRghL 
• G+r;rpf; nfhy;ypfs;> cuq;fs; kw;Wk; tpyq;Ff; fopTfs; tope;Njhly;. 

 
 uhgu;l; fhz;];lhd;rh kw;Wk; mtUila FOtpdu; gy;NtW msTNfhy;fspd; 
mbg;gilapy; cyfshtpa #oy;kz;lyj;jpd; Nritfspd; kjpg;ig kjpg;gPL nra;jdu;. 
mtu;fspd; Ma;tpd;gb 1997 Mk; Mz;by;> #oy;kz;ly Nritfspd; cyfshtpa 
ruhrup kjpg;gPL 33 bupy;ypad; mnkupf;f lhyuhf ,Ue;jJ. 2011Mk; Mz;by; 
cyfshtpa #oy;kz;ly NritfSf;fhd Nkk;gLj;jgl;l nkhj;j kjpg;ig kjpg;gPL 
nra;jdu;. mtu;fspd; Ma;tpd;gb 1997Mk; Mz;by;> #oy;kz;ly Nritfspd; 
cyfshtpa ruhrup kjpg;gPL 33 bupy;ypad; mnkupf;f lhyuhf ,Ue;jJ. 2011 Mk; 
Mz;by; cyfshtpa #oy;kz;ly NritfSf;fhd Nkk;gLj;jgl;l nkhj;j kjpg;gPL 
125 bupy;ypad; mnkupf;f lhyu;fs; vd cau;e;jpUg;gJ> 1997 Kjy; 2011 #oy;kz;ly 
Nritfs; ehd;F klq;F mjpfupj;jpUg;gijr; Rl;bf;fhl;LfpwJ. 
 
rJg;G epy #oy;kz;lyj;jpd Nritfs; 
 

• thoplj;ij toq;FtJld;> ePu;tho; jhtuq;fs; kw;Wk; tpyq;FfSf;fhd 
ehw;wq;fhy;fshfj; jpfo;fpwJ.  

• kUe;Jfs;> Vup fl;ilfs; kw;Wk; kuf;fl;ilfs; Mfpatw;iw toq;FfpwJ.  
• tz;ly; gbjy; kw;Wk; kz; mupg;ig rkepiyg;gLj;Jtjd; %yk; flYf;Fk; 

ejpfSf;Fk; ,ilapy; xU ghykhf nray;gLfpwJ. 
• #whtsp> Mopg;Nguiy kw;Wk; cau; miyf;fhyq;fspy; ePupd; tpiriaf; Fiwf;f 

cjTfpwJ. 
• fhw;Wj;jLg;G> Mf;]p[d; cw;gj;jp> fhu;gd; Nrfupg;G kw;Wk; miyfspypUe;J cg;G 

njspg;igj; jLf;f cjTfpwJ. 
 
#oy;kzlyj;jpd; kPs;jpwd; 
 
 #oy;kz;lyk; jP> nts;sk;> nfhd;Wz;Zjy;> Neha;j;njhw;W> twl;rp 
Kjypatw;wpd; ghjpg;ghy; mjpf mstpyhd capupj;jpuid ,of;fpwJ. vdpDk;> 
#oy;kz;lyk; Nrj vjpu;g;igAk;> tpiuthd kPl;rpj; jpwidAk; jd;dfj;Nj 
nfhz;bUf;fpwJ. #oy;kz;lyj;jpd; ,j;jpwNd #oy;kz;ly kPs;jpwd; my;yJ 
#oy;kz;ly tPupak; vd;W miof;fg;gLfpwJ. 
 
#oy;kzlyj;ijg; ghJfhg;gJ vg;gb? 
 
 jdp kdpjd;> epWtdq;fs; kw;Wk; muR kl;lq;fspy;> ,aw;if kw;Wk; kdpju;fspd; 
ed;ikf;fhf #oy;kz;lyj;ij ghJfhg;G xU eilKiwahFk;. kdpj nray;fs;> Gtp 
ntg;gkiljy;> khRghL Nghd;w jPq;F tpistpf;Fk; gy mr;RWj;jy;fs; #oy;kz;lyj;jpw;F 
Vw;gLfpwJ. vdNt> ekJ md;whl tho;f;if Kiwia ehk; khw;wp mikj;jhy; ekJ 
Gtpf;nfhisAk; mjd; #oy;kz;lyj;ijAk; ghJfhf;f KbAk;. 
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“Rw;Wr;#oiyg; ghJfhg;gjpy; ehk; Njhy;tp mile;jhy;> ek; re;jjpfis 
fhg;ghw;WtjpYk; Njhy;tp milNthk;.” 

 
 vdNt md;whl tho;tpy; ehk; fPo;f;fz;ltw;iw gpd;gw;w Ntz;Lk;. 
 

• #oy; el;Gilag;nghUl;fis kl;LNk thq;Fjy;> gad;gLj;Jjy; kw;Wk;  kWRow;rp 
nra;jy;.  

• mjpf kuq;fis tsu;j;jy; 
• ePbj;j epiyj;j gz;izg; nghUl;fisj; Nju;e;njLj;jy; (fha;fwpfs;> goq;fs;> fPiufs; 

Kjypad) 
• ,aw;if tsq;fisg; gad;gLj;Jtijf; Fiwj;jy;. 
• fopTfis kWRow;rp nra;jy; kw;Wk; fopT cw;gj;jp msitf; Fiwj;jy;. 
• ePu; kw;Wk; kpd;rhu Efu;it Fiwj;jy;. 
• tPl;by; gad;gLj;jg;gLk; Ntjpg;nghUl;fs; kw;Wk; G+r;rpf;nfhy;ypfisf; Fiwj;jy; 

my;yJ jtpu;j;jy;. 
• cq;fs; kfpOe;J kw;Wk; thfdq;fis rupahf guhkupj;jy; (fhu;gd; ckpo;itf; 

Fiwg;gjw;F) 
• cq;fs; ez;gu;fs; kw;Wk; FLk;g cWg;gpdu;fs; ,ilNa #oy;kz;lyk; gw;wpa 

tpopg;Gzu;T> mjd; ghJfhg;G gw;wpa fy;tp mwpit mspj;jy; kw;Wk; ,g;gpur;rpidiaf; 
Fiwf;f jPu;T fhzy;. 

 
gRikf;Fr; nry;Yq;fs; 
 
 ,J Rw;Wr;#oypd;> ghJfhg;gpw;fhfTk;> ed;ikf;fhfTk; xUtu; jdJ tho;f;if 
Kiwia khw;wpf; nfhs;tijf; Fwpf;fpwJ. (Fiwj;jy;> kW gad;ghL> kW Row;rp) 

• gRikiag; Nghw;WjYk;> NgZjYk; 
• gad;gLj;jhjNghJ kpd;rhjdg; nghUl;fis mizj;J itj;jy;. 
• nefpopia xUNghJk; gad;gLj;jhky;> mtw;wpw;F khw;whf capupa 

rpijtilAk; nghUl;fis gad;gLj;Jjy;. 
• #oy; el;Gila njhopw;El;gj;ijAk;> nghUl;fisAk; vg;NghJk; gad;gLj;Jjy;. 

“#oy;kz;lyj;ijg; gad;gLj;J. Mdhy; ,of;fhNj; mij ePbj;j kw;Wk; 
epiyahdjhf khw;W.” 
 
#oy;kz;ly Nkyhz;ik 
 
 jw;Nghija kw;Wk; vjpu;fhyj; Njitfisg; G+u;j;jp nra;tjw;Fk; #oy;kz;lyj;jpd; 
juj;ij jf;fitj;J Nkk;gLj;Jtjw;Fk;> #oypay;> r%f nghUshjhuk;> jdpahu; epWtdq;fs; 
Nghd;w fhuzpfis xU tpupthd tpA+fk; %ykhf xUq;fpizf;Fk; nray;Kiw ,JthFk;. 
 
 kdpjdpd; Kiwahd gad;ghL kw;Wk; Fiwthd ,ilA+Wfspd; %yk; Vw;glf;$ba 
ePbj;j epiyahd ed;ikia #oy;kz;ly Nkyhz;ik typAWj;JfpwJ. Rw;Wr;#oy; mopT 
kw;Wk; capupg;gd;k ,og;G Mfpad ,aw;if tsq;fspd; Fiwtpw;F toptFg;gNjhL> ,Wjpahf 
kdpjdpd; tho;thjhuj;ij gjpf;fpwJ. 
 
 “2025Mk; Mz;lstpy;> Fiwe;jgl;rk; 3.5 gpy;ypad; kf;fs;-
cyfkf;fl;njhifapy; fpl;lj;jl;l 50 tpOf;fhL-ePu; gw;whf;Fiwiar; re;jpg;gu;”–IUCN 
 
 “cyfshtpa capup gd;kj;jpd; 50 tpOf;fhl;il tdq;fs; ngw;Ws;sd. 
Fie;jgl;rk; 300 kpy;ypad; kf;fs; jq;fs; ePbj;j epiyahd tho;thjhuj;jpw;F 
fhLfspypUe;J ngWk; nghUl;fs; kw;Wk; Nritia rhu;e;Js;sdu;.” - IUCN  
 
#oy;kz;ly Nkyhz;ik cj;jpfs; 
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• ,J #oy;kz;lyj;jpd; capupg;gd;kj;ijg; guhkupf;f cjTfpwJ. 
• Nrjkile;j #oy;kz;lyj;ij Rl;bf;fhl;l ,J cjTfpwJ. (rpy capupdq;fs; 

#oy;kz;lyj;jpd; MNuhf;fpaj;ij Fwpf;fpd;wd. ,j;jifar; rpw;wpdq;fs; “jiyik 
,dq;fs;” (flagship species)) vd miof;fg;gLfpd;wd). 

• ,J #oy;kz;lyj;jpd; jtpu;f;ftpayhj khw;wj;ij milahsk; fhzTk; mjw;Nfw;g 
jpl;lk; jPl;lTk; gad;gLfpwJ. 

• ,J ePbj;j epiyahd tsu;;r;rp jpl;lj;jpd; %yk; #oy;kz;lyj;jpd; epiyj;jd;ikia 
miltjw;fhd fUtpfspy; xd;whFk;. 

• Gduikg;G Njitg;gLfpw #oy;kzlyq;fis milahsk; fhz ,J cjTfpwJ. 
• muR epWtdq;fs;> cs;Su; kf;fs;> FOkq;fs; kw;Wk; muR rhuh epWtdq;fspd; 

xUq;fpize;j epu;thfj;Jld; ,J njhlu;GilaJ.  
• #oy;kz;ly Nkyhz;ik eltbf;iffs; Kbe;j gpd;dUk; ePz;l fhykhf nray;gl 

cs;@u; epWtdq;fs; kw;Wk; rKjha FOf;fs; nghWg;Ngw;Fk; jpwd; Nkk;gl ,J 
cjTfpwJ. 

 
efu;Gw #oy;kz;ly kWrPuikg;G khjpup  
(Urban ecosystem restoration model) 
 
 milahu; G+q;fh nrd;idapy; mike;Js;sJ. ,J milahW rpw;Nwhil (flw;fop) 
kw;Wk; fopKfj;Jthuj;ij Rw;wp> Vwj;jho 358 Vf;fu; gug;gsitf; nfhz;lJ. ,jpy; 58 Vf;fu; 
Rw;Wr;#oy; kWrPuikg;gpw;fhf jkpo;ehL muR Mjutpd; fPo; nfhz;Ltug;gl;L> nrd;id ejpfs; 
kWrPuikg;G mwf;fl;lis (CRRT) %yk; guhkupf;fg;gLfpwJ. Kd;du; ,J xU Fg;igf; 
fplq;fhf ,Ue;jJ. 
 
 jw;nghOJ ,J 6 ctu;epyj; jhtu rpw;wpdq;fisAk; Vwj;jho 170 flw;fiuNahu 
kw;Wk; ntg;gkz;ly twz;l gRikkhwhf fhLfspd; rpw;wpdq;fisAk; nfhz;l xU ePbj;j 
epiyahd #oy;kz;lykhf epiyg;ngw;Ws;sJ. ,e;j jhtu kWrPuikg;gpd; %yk;> 
#oy;kz;lyj;jpw;Fupa gl;lhk;G+r;rpfs;> gwitfs;> Cu;td> ePu; epy tho;td kw;Wk; gpw 
ghY}l;bfs; Nghd;w tpyq;FfisAk; nfhz;L te;Js;sJ. 
 
 jw;NghJ milahu; G+q;fh gs;sp> fy;Y}up khztu;fs; kw;Wk; nghJkf;fSf;fhd 
Rw;Wr;#oy; rhu; fy;tp ikakhf nray;gLfpwj. jkpo;ehl;by; efu;Gw kWrPuikg;Gfshd rpwe;j 
vLj;jf;fhl;Lfspy; xd;whf ,e;j KO gFjpAk; jpfo;fpwJ. 
 

jhtu topKiw tsu;r;rp (Plant Succession) 
 
 ,aw;if NguopT (nts;sk;> G+fk;gk;)> kdpjr; nray;ghLfs; (jP> kpif Nka;r;ry;> 
kuq;fis ntl;Ljy;) Mfpatw;why; fhLfSk;> epyq;fSk; fLikahf ghjpf;fg;gLtij ehk; 
fhz;fpNwhk;. ,e;j fhuzq;fshy; xU gFjpapd; midj;J jhtuq;fSk; mopf;fg;gl;L mg;gFjp 
jupR epykhd khwptpLfpwJ. ,g;gFjpia ehk; fz;fhzpf;Fk; NghJ xU fhyj;jpy; ,J 
gbg;gbahf jhtu FOkj;jhy; %lg;gl;L tskhdjhf khwptpLtijf; fhzyhk;. xU Fwpg;gpl;l 
tif jhtu FOkk; kw;nwhU tif FOkj;ij mLj;JLj;J mNj ,lj;jpy; ,lk; ngwr; 
nra;jy; jhtu topKiw tsu;r;rp vdg;gLk;. xU jupR epyj;jpy; Kjypy; FbGFk; jhtuq;fs; 
Kd;Ndhbfs; vd;W miof;fg;gLfpd;wd. kWGwk;> xU Fwpg;gpl;l ,lj;jpy; xd;wd;gpd; xd;whf 
Njhd;Wk; ,ilepiy tsu;r;rpj; jhtu FOkq;fs; gbepiy njhlupf; FOkq;fs; (seral 
communities) vd;W miof;fg;gLfpd;wd. ,Wjpapy;> cr;repiy kw;Wk; cr;repiyj; 
jhtuf;FOkk; miktJ KiwNa cr;rk; kw;Wk; cr;rf; FOkk; vd miof;fg;gLfpwJ. 
 
topKiw tsu;r;rpf;fhd fhuzq;fs; 
 
 capu;j;Njhw;wk; Muk;gkhd fhyk; Kjy; capupdg; gupzhkKk; Rw;Wr;#oy; topKiw 
tsu;r;rpAk; ,izahf eilngw;W tUfpd;wd. Rw;Wr;#oy; topKiw tsu;r;rp xU rpf;fyhd 
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nray;KiwahFk;. ve;jnthU Rw;Wr;#oy; topKiw tsu;r;rpf;Fk; %d;W fhuzq;fs; cs;sd. 
mitfshtd: 
 
m. Jtf;ff; fhuzq;fs; (Initiating causes)  
 
 capuw;w fhuzpfspd; (xsp> ntg;gepiy> ePu;> jP> kz; mupg;G kw;Wk; fhw;W) nray;ghL> 
capupf; fhuzpfspd; (capupdq;fSf;fpilNa eilngWk; Nghl;b) nray;ghL Nghd;wtw;why; 
Njhd;Wk; ntw;Wepyk; my;yJ xU Fwpg;gpl;l jhtu FOk mopTs;s ,lj;jpy; KiwNa 
Kjy;epiy topKiw tsu;r;rp my;yJ ,uz;lhk;epiy topKiw tsu;r;rp epfoj; njhlq;FfpwJ. 
 
M. njhlu;fhuzq;fs; (Continuing causes) 
 
 tyir ngau;T> jpul;rp> Nghl;b> vjpu;tpid Nghd;w njhlu;r;rpahd fhuzq;fspd; 
nray;fshy;> xU ,lj;jpYs;s jhtu FOkq;fs; kw;Wk; kz;zpd; jd;ik khw toptFf;fpwJ. 
 
,. epiyf; fhuzq;fs; (Stabilizing causes) 
 
 xU ,lj;jpYs;s jhtu FOkq;fis epiyg;gLj;j gy fhuzpfs; ,Ug;gpDk; fhyepiy 
fhuzpfNs Kjd;ikahdjhFk;. 
 
#oypay; topKiw tsu;r;rpapd; gz;Gfs; 
 

• jhtu FOkj;jpd; Fwpg;gpl;l mikg;gpy; khw;wq;fis Vw;gLj;Jk; xU Kiwahd 
nray;Kiwahf tpsq;FfpwJ. 

• capuw;w kw;Wk; capUs;s fhuzpfspd; khw;wq;fs; tpisthf cUthfpwJ.  
• epiyaw;w FOkj;ij epiyahd FOkkhf khw;wp mikf;fpwJ. 
• rpw;wpd gd;kk;> nkhj;j capupvil> nray;thoplj;jd;ik> kz;zpd; fupk kl;F 

Nghd;wtw;wpy; gbg;gbahf Kd;Ndw;wk; fhzg;gLfpwJ. 
• vspa czTr;rq;fpypapUe;J rpf;fyhd czT tiyf;F Kd;NdWfpwJ. 
• fPo;epiy kw;Wk; vspa capupdq;fis Kd;Ndwpa cau; capupdq;fshf 

khw;wpaikf;fpwJ. 
• jhtuq;fs; kw;Wk; tpyq;FfSf;fpilNa ,ilr;rhu;ig cUthf;FfpwJ. 

 
topKiw tsu;r;rpapd; tiffs;  
(Types of succession) 
 
 topKiw tsu;r;rp> gy;NtW mk;rq;fspd; mbg;gilapy; ntt;NtW tiffshf 
tifg;gLj;jg;gl;Ls;sd. mit gpd;tUkhW: 
 
1. Kjy;epiy topKiw tsu;r;rp (Primary Succession) 
 
 ve;jnthU capupd rKjhaKk; ,y;yhj xU ntw;Wg; gFjpapy; jhtu FOkk; tsu;r;rp 
miltjw;F Kjy;epiy topKiw tsu;r;rp vd;W ngau;. ntw;Wg; gug;gpy; Kjypy; FbNaWk; 
jhtuq;fs; Kd;Ndhb rpw;wpdq;fs; (pioneer species) my;yJ Kjy;epiy FOkk; (primary 
colonies) vd;W miof;fg;gLfpd;wd. nghJthf Kjy;epiy topKiw tsu;r;rp ve;jnthU 
gFjpapYk; kpf ePz;lfhykhf eilngWk;. 
 
vLj;jf;fhl;L: Ez;Zapupfs;> iyf;fd;> kh];fs; 
 
2. ,uz;lhk;epiy topKiw tsu;r;rp 
(Secondary succession) 
 
 xU ,lj;jpYs;s Vw;fdNt tsu;e;j FOkk; rpy ,aw;if ,ilA+Wfshy; (jP> nts;sg; 
ngUf;F> kdpj nray;fs;)> mopf;fg;gl;L mNj ,lj;jpy; xU jhtu FOkk; tsu;r;rp 
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miltjw;F xU jhtu FOkk; tsu;r;rp miltjw;F ,uz;lhk;epiy topKiw tsu;r;rp vd;W 
ngau;. nghJthf> fhyj;ijtpl Fiwthd fhyj;ijNa ,J vLj;jf; nfhs;Sk;. 
 
vLj;Jf;fhl;L: jP kw;Wk; mjpfg;gbahd kuq;fis ntl;Ljy; Mfpatw;why; mopf;fg;gl;l 
fhLfs;> fhyg;Nghf;fpy; rpW nrbfshy; kPz;Lk; Mf;fpukpf;fg;glyhk; (glk; 7.18) 
 
t.vz; Kjy;epiy topKiw tsur;rp ,uz;lhk;epiy topKiw tsu;r;rp 
1. ntw;W epyq;fspy; Mf;fkiljy;. ghjpf;fg;gl;l gFjpfspy; 

Mf;fkiljy;. 
2. capupa kw;Wk; gpw ntspg;Gwf; 

fhuzpfshy; njhlq;fp itf;fg;gLfpwJ. 
Gwf;fhuzpfshy; kl;LNk njhlq;fp 
itf;fg;gLfpwJ. 

3. kz; ,y;yhj ,lq;fspYk; Kjy;epiy 
topKiw tsu;r;rp njhlq;f KbAk;. 

Vw;fdNt kz; cs;s ,lq;fspy; 
kl;LNk ,J epfo;fpwJ. 

4. Kd;Ndhbj; jhtuq;fs; ntspr; #oypy; 
,Ue;J tUfpd;wd. 

Kd;Ndhbj; jhtuq;fs; epytptUk; 
cl;#oypypUe;J 
cUthf;fg;gLfpd;wd. 

5 ,J Kbtila mjpf fhyk; vLj;Jf; 
nfhs;fpwJ. 

,J Kbtila xg;gPl;;lstpy; 
Fiwe;j fhyj;ijNa vLj;Jf; 
nfhs;fpwJ. 

 
 
3. Ra ropKiw tsu;r;rp (Autogenic succession) 
 
 capupf; fhuzpfspd; tpisthy; ,J eilngWfpwJ. jhtuj;njhFg;G xd;W mjd; 
Rw;Wr;#oYld; nray;gl;L> epyTk; #oiy khw;wpaikg;gjhy; ,Ue;j jhtuq;fis 
,lg;ngau;tilar; nra;J Gjpa FOkk; Njhd;WfpwJ. ,jw;F Ra topKiw tsu;r;rp vd;W 
ngau;. 
 
vLj;Jf;fhl;L: tdr;#oy;kz;lyj;jpy; mfd;w ,iyfisf; nfhz;l ngupa kuq;fs; fhl;bd; 
jiug;gFjpf;F epoiyj; jUfpd;wd. mjpfg;gbahd xsp (xsp tpUk;G jhtuq;fs;) Njitg;gLk; 
rpWnrb kw;Wk; Gju;r;nrbfis ,J ghjpf;fpwJ. Mdhy; epoiyg; nghUj;Jf; nfhs;Sk; 
jhtuq;fs; (epoy; tpUk;G jhtuq;fs;) ed;whf tsu cjTfpwJ. 
 
4. Ntw;W topKiw tsu;r;rp (Allogenic succession) 
 
 capuw;w fhuzpfspd; tpisthy; ,J eilngWfpwJ jw;NghJs;s FOkk;> 
Gwf;fhuzpfshy; (kz; mupg;G> XLk; ePupdhy; kz; jdpkq;fs; frpe;NjhLjy;) khw;wp 
mikf;fg;gLfpd;wd. Mdhy; jw;NghJs;s capupdq;fshy; my;y. 
 
vLj;Jf;fhl;L: xU tdr; #oy;kz;lyj;jpy;> kz; mupg;G kw;Wk; frpe;NjhLjy; Mfpait 
kz;zpd; Cl;lr;rj;J kjpg;ig kjhw;wpaikj;J mg;gFjpapd; jhtuj;njhFg;G khw;wj;jpw;F 
toptFf;fpwJ. 
 
5. jw;rhu;g;GCl;l topKiw tsu;r;rp (Autotrophic succession) 
 
 topKiw tsu;r;rpapd; Muk;g epiyfspy; jw;rhu;G Cl;l capupfshd gRe;jhtuq;fs; 
Mjpf;fk; nrYj;jpdhy; mJ jw;rhu;G Cl;l topKiw tsu;r;rp vd miof;fg;gLfpwJ. ,J 
fdpj nghUl;fs; epiwe;j thoplq;fspy; eilngWfpwJ. ,e;j topKiw tsu;r;rpapd; Muk;g 
epiyfspy; gRe;jhtuq;fs; Mjpf;fk; nrYj;Jtjhy; #oy;kz;lyj;jpd; fupkg; nghUl;fspd; 
msT gbg;gbahf mjpfupj;J mjd; tpisthf Mw;wy; Xl;lKk; gbg;gbahf mjpfupf;fpwJ. 
 
6. rhu;G+l;l topKiw tsu;r;rp (Heterotrophic succession) 
 
 ,jd; Muk;g epiyfspy; ghf;Bupaq;fs;> G+Q;irfs;> Mf;bNdhikrPl;];> tpyq;Ffs; 
Nghd;w rhu;G+l;l capupfs; Mjpf;fk; nrYj;Jfpd;wd. ,J fupkg;nghUl;fs; epiwe;j 
thoplq;fspy; eilngWfpwJ. ,e;j topKiw tsu;r;rpapd; Muk;g epiyfspy; rhu;G+l;l 
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capupfs; Mjpf;fk; nrYj;Jtjhy;> gbg;gbahf fdpkg; nghUl;fs; kw;Wk; Mw;wypd; msT 
FiwfpwJ. 
 
topKiw tsu;r;rpapd; nray;Kiwfs; 
 
 Kjy;epiy jw;rhu;GCl;l topKiw tsu;r;rpay; gy njhlu;r;rpahd nray;Kiwfs; 
cs;sd. mitfshtd: (1) juprhjy;  (2) FbGfy; (3) epiyg;gLjy; (4) jpuSjy; (5) 
Nghl;baply; (6) vjpu;tpidailjy; (7) epiyg;ghLWjy; (cr;r epiy). 
 
1. juprhjy; (Nudation) 
 
 ,J vt;tpjkhd capupdKk; ,y;yhj ,lk; cUthjyhFk;. Epy mikg;G (kz; mupg;G> 
fhw;W nray;ghL)> fhyepiy (Myq;fl;b> Gay;> jP) kw;Wk; capupfhuzpfs; (kdpjr; nray;fs;> 
njhw;WNeha;fs; Kjypad) Nghd;witfshy; jupR epyq;fs; cUthfyhk;. 
 
2. FbGfy; (Invasion)  
 
 rpw;wdq;fs; NtW ve;jnthU gFjpapypUe;Jk; jupR epyj;ij te;jiljy; FbGfy; vd;W 
miof;fg;gLfpwJ. tpijfs;> tpj;Jf;fs; my;yJ gpw jhtu ,dg;ngUf;f cWg;Gfs;> fhw;W> 
ePu; kw;Wk; gy;NtW fhuzpfspd; %yk; jupR epyq;fis miltjw;F cs;gilnaLg;G vd;W 
ngau;. 
 
3. epiyg;gLjy; (Ecesis) 
 
 Gjpa ,lj;ij mile;j gpwF> ,g;gFjpapy; epyTk; epiyikf;Nfw;g rpw;wpdq;fs; 
ntw;wpfukhf jq;fis rupnra;J epiyg;gLj;jYf;F epiyg;gLjy; vd;W ngau;. ,jd; gpd;dNu 
FbGFe;j jhtuq;fs; me;j Fwpg;gpl;l gFjpapy; ghypdg;ngUf;fk; nra;a KbAk;. 
 
4. jpuSjy; (Aggregation)  
 
 ,dg;ngUf;fj;jpdhy; capupdq;fspd; vz;zpf;if Ke;ija epiyiatpl mjpfupg;gjd; 
tpisthf FbGFe;j rpw;wpdq;fs; epiyg;gLj;jg;gLjYf;F jpuSjy; vd;W ngau;. 
 
5. Nghl;baply; (Competition) 
 
 rpw;wpdq;fs; jpuSw;w gpd;du; ePu;> czT> xsp Mw;wy;> fhu;gd;-il-Mf;i]L> 
Mf;]p[d;> thoplk; Mfpatw;wpw;F rpw;wpdq;fSf;fpilNaAk; rpw;wpdq;fSf;Fs;NsAk; cs;s 
jdp egu;fSf;fpilNa Vw;gLk; Nghl;bia ,J Fwpf;fpwJ. 
 
6. vjpu;tpidailjy; (Reaction) 
 
 Vw;nfdNt cs;s rpw;wpdf; FOkj;ij kw;nwhd;W khw;Wtjhy;> Mf;fpukpj;Js;s 
rpw;wpdq;fs; gbg;gbahf thopl Rw;Wr;#oy; epiyia khw;wptpLfpwJ. ,e;j khw;wj;jpw;F 
fhuzkhd rpw;wpdf; Fokj;jpw;F gbepiy njhlupf; FOkk; (seral community) vd;W ngau;. 
 
7. epiyg;ghLWjy; (Stabilization) / cr;r epiy (Climax)  
 
 jhtuf; FOkj;jpd; ,Wjp nrayhf;fNk epiyg;ghLWjy; vd;W miof;fg;gLfpwJ. ,e;j 
nrayhf;fk; cr;repiyAld; $ba rkepiyiag; guhkupf;fTk; gpw ,dq;fshy; khw;wp mikf;f 
Kbahj cr;repiyf; FOkj;ij xU gFjpapy; Vw;gLj;jTk; cjTfpwJ. ,e;j epiyf;F 
cr;repiy vd;Wk; mq;F epyTk; jhtuj;njhFg;gpw;F cr;repiyf; FOkk; vd;Wk; ngau;. 
 
jhtuj;njhFg;G (Vegetation) 
 
 xU gFjpapy; gutpapUf;Fk; jhtuj;ij ,J Fwpf;fpwJ. Gtpapay; uPjpahf ,e;jpaj xU 
ntg;gkz;ly ehlhFk;. tYkhd gUt fhyepiyfisf; nfhz;Ls;sjhy; kw;w cyf 
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ntg;gkz;lyg; gFjpfspypUe;J NtWgLfpwJ. ,e;jpah ehd;F fhyepiy kz;lyq;fisf; 
nfhz;Ls;sJ. mit <ukhd kz;lyk;> ,ilepiy kz;lyk;> cyu; kz;lyk; kw;Wk; twz;l 
kz;lyk; vd;gdthFk;. ,g;gFjpfs; gy;NtW tifahd ,aw;ifj; jhtuj; njhFg;Gfshy; 
gz;gwpag;gLfpd;wd. ,q;Fs;s jhtuq;fspd; ,ay;G mtw;wpd; Fj;Jauk;> jhtu tiffs;> 
tpyq;Ffs;> fhyepiy> kz;tif Kjypatw;why; jPu;kjhdpf;fg;gLfpwJ. ,e;jpa 
Jizf;fz;lj;jpd; jhtuj;njhFg;Gfs; capup fhuzpfshYk; ePz;lfhykhf ,Uf;Fk; kdpj 
fyhr;rhuq;fshYk; ghjpf;fg;gLfpd;wd. jhtuj;njhFg;Gfs; cUthf;fk; kw;Wk; guty;fs; 
Mfpatw;wpy; kdpjdhy; tpisAk; jhf;fq;fs; kdpj tpisTfs; (Anthropogenic effect) vd;W 
miof;fg;gLfpd;wd. 
 
 jkpo;ehl;by; kd;dhu; tisFlhtpypUe;J Nkw;Fj; njhlu;r;rp kiy tiu xU tskhd  
capupgd;kk; fhzg;gLfpwJ. jkpo;ehL> Nkw;F njhlu;r;rp kiyabthuq;fis Nfush> fu;ehlfh> 
Nfhth> kfhuh~;buh> F[uhj; Mfpa khepyq;fSld; gfpu;e;Jf; nfhs;fpwJ. fpof;Fj; njhlu;r;rp 
kiyia Me;jpu khepyj;Jld; gfpu;e;Jf; nfhs;fpwJ. 
 
 ,e;jpahtpy; fhzg;gLk; 10 Gtpapay; kz;lyq;fspy; jkpo;ehl;by; nfhukz;ly vdg;gLk; 
fpof;F flw;fiuAk; Nkw;Fj; njhlu;r;rp kiyfSk; cs;sd. 
 
,e;jpah kw;Wk; jkpo;ehl;bd; jhtuj; njhFg;Gfspd; tiffs; 
 
 ,e;jpah kw;Wk; jkpo;ehL gy;NtW tifahd jhtuj; njhFg;GfisAk;> nrwpe;J 
capupgd;kj;ijAk; nfhz;Ls;sd. ,J gpd;tUk; ehd;F tiffspy; tifg;gLj;jg;gl;Ls;sJ. 
,tw;wpd; jdpj;Jtkhd gz;Gfs; kw;Wk; guty; gw;wpa tpsf;fq;fisf; nfhz;L ,it 
tptupf;fg;gl;Ls;sd. 
 
1. tdj; jhtuj;njhFg;G 
2. Gy;ntspj; jhtuj;njhFg;G 
3. fiuNahuk; thOk; jhtuj;njhFg;G  
4. ePu; kw;Wk; ePu;epy tho;j; jhtuj;njhFg;G 
 
1. tdj; jhtuj;njhFg;G (Forest vegetation) 
 
 rhk;gpad; kw;Wk; Nrj; (1968) MfpNahuhy; ,e;jpahtpy; nkhj;jk; 16 tif fhLfSk;> 
mNj rkak; 9 tiffs; jkpo;ehl;bYk; ,dkwpag;gl;Ls;sd. 
 
I) <ukhd ntg;gkz;lyf; fhLfs; 
 
 ,it ntg;gkhd rkntspg;gFjpfspy; cs;s fhLfshFk;. ,it kpfTk; mlu;j;jpahd> 
gy kl;lq;fspy; mike;j gy;NtW kuq;fs;> Gju;r;nrbfs;> nfhbapdq;fs;> Kl;Gju;fs; vd 
gz;gwpag;gLfpd;wd. ,tw;wpy; mjpf kio kw;Wk; twz;l fhyepiy epyTfpwJ. <ug;gjdj;jpd; 
mbg;gilapy; fPo;fz;lthW ,it tifg;gLj;jg;gl;Ls;sJ. 
 
1. ntg;gkz;ly gRikkhwhf; fhLfs; 
 
 Rkhu; 1500 kP Fj;Jauj;jpy;> kiy kw;Wk; kiyr;rupTfspy; fhzg;gLk;. ,it 
ntg;gkz;ly kiof;fhLfs; my;yJ ntg;gkz;ly gRikkhwhf; fhLfs; vdTk; 
miof;fg;gLfpd;wd. ,q;F Mz;Lf;F 250 nr.kPf;Fk; mjpfkhd kiog;nghopT ,Uf;Fk;. 45 
kPl;lUf;F Nky; cauKs;s nropg;ghf tsUk; ngupa kuq;fs;> Gju;r;nrbfs;> nfhbapdq;fs;> 
Vuhskhd njhw;Wj; jhtuq;fs; Nghd;w gy jhtu tiffis ,J nfhz;Ls;sJ. nghJthd 
jhtuq;fs; bNuhfhu;g];> Mu;Nlhfhu;g];> khQ;rp/nguh> vk;gpspfh> ,f;N]huh Nghd;wit. 
,f;fhLfs; me;jkhd; - epf;Nfhghu; jPTfs;> Nkw;Ff; flw;fiu> Midkiyf; Fd;Wfs;> mrhk; 
Mfpa gFjpfspy; fhzg;gLfpd;wd. jkpo;ehl;bd; Nkw;Fj;njhlu;r;rp kiyg;gFjpfshd 
jpUney;Ntyp> fd;dpahFkup> Midkiyf; Fd;Wfs; mrhk; Mfpa gFjpfspy; fhzg;gLfpd;wd. 
jkpo;ehl;bd; Nkw;Fj;njhlu;r;rp kiyg;gFjpfshd jpUney;Ntyp> fd;dpahFkup> Midkiyf; 
Fd;Wfs; Mfpatw;wpy; ,t;tiff; fhLfs; fhzg;gLfpd;wd. 
 
2. ntg;gkz;ly gFjp – gRikkhwhf; fhLfs; 
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 ,it kiy kw;Wk; kiyr;rupTfspy; nghJthf 1000 kP. cauk; tiu fhzg;gLfpd;wd. 
,f;fhLfspy; Mz;L kioasT 200 Kjy; 250 nr.kP. tiu ,Uf;Fk;. nropj;J tsuf;$ba 
gRikkhwh jd;ik ngw;w ngupa ku tiffs; kw;Wk; Gju;r;nrbfs; Mfpaitfisf; 
nfhz;Ls;sJ. nghJthf fhzg;gLk; ku ,dq;fs; nlu;kpdhypah> ghk;G+rh> ,f;N]huh> 
Mu;Nlhfhu;g];> ikf;fPypah> A+[pdpah> Nrhupah> ,j;Jld; Mu;fpl;fs;> nguzpfs;> rpy Gw;fs;> 
rpWr;nrbfs; Mfpad Nkyhjpf;fk; nrYj;Jfpd;wd. Nkw;Ff; flw;fiufs;> fpof;F xbrh kw;Wk; 
mrhkpd; Nkw;Fg;gFjpfspy; ,f;fhLfs; fhzg;gLfpd;wd. ,t;tiff; fhzg;gLfpd;wd. 
,t;tiff; fhLfs; jkpo;ehl;bd; NfhaKj;J}u;> jpUney;Ntyp> fd;dpahFkup Mfpa 
khtl;lq;fspy; fhzg;gLfpd;wd. 
 
3. ntg;gkz;ly <u ,iyAjpu;f; fhLfs; 
 
 ,J Mz;L kioasT 100 Kjy; 200 nr.kP. nfhz;l FWfpa twz;l fhyj;ij 
nfhz;l fhLfshFk;. ehl;bd; xU gue;Jtpupe;j gFjpahf ,f;fhLfs; cs;sd. ,tw;wpy; gy 
jhtuq;fs; ntg;gkhd Nfhilf; fhyq;fspy; jq;fSila ,iyfis cjpu;f;fpd;wd. rpy 
gRikkhwh kw;Wk; gFjp gRikkhwh jhtuq;fisAk; ,it nfhz;Ls;sd. ,q;F fhzg;gLj; 
nghJthd jhtu ,dq;fs; nlu;kpdhypah> f;Utpah> mildh> kPypah> my;gp[pah> lhy;ngu;[pah 
kw;Wk; Nrhupah MfpadthFk;. kpf mjpfk; fhzg;gLk; kuq;fs; nlf;Nlhdh kw;Wk; rhy;. 
Nfush> fu;ehlfh> njd; kj;jpag;gpuNjrk;> gPfhu;> ngq;fhy;> fhzg;gLfpd;wd. jkpo;ehl;by; 
fd;dpahFkup> Njdp> flY}u;> jpz;Lf;fy;> kJiu> ePyfpup Mfpa ,lq;fspy; ,it 
fhzg;gLfpd;wd. 
 
4. flNyhu kw;Wk; rJg;G epyf;fhLfs; 
 
 flw;fiuf; fhLfs;> miyahj;jpf; fhLfs; kw;Wk; ed;dPu; rJg;Gepyf; fhLfs; Mfpait 
,jpy; mlq;Fk;. 
 
m. flw;fiuf; fhLfs; 
 
 ,f;fhLfs; flw;fiuNahuq;fspYk; Mw;Wg;gLiffspYk; fhzg;gLfpd;wd. ,e;j gFjpfs; 
gLiffspYk; fhzg;gLfpd;wd. ,e;j gFjpfs; mjpfg;gbahd Rz;zhk;G kw;Wk; cg;Gfs; 
nfhz;l kzy; epiwe;j Mdhy; iel;u[d; kw;Wk; gpw fdpkr;rj;Jfis Fiwthfg; ngw;w 
gFjpfshf cs;sd. kiog;nghopT 75 Kjy; 500 nr.kP. tiu NtWgLtJld; kpjkhd 
ntg;gepiy fhzg;gLfpwJ. ,q;Fs;s nghJthd jhtuq;fs; NfRiudh> nghuhr];> Nghdpf;];> 
ghd;ld];> nkhupz;lh kw;Wk; nj];gPrPah ,tw;Wld; gy gpd;Df; nfhbfSk;> VWf;nfhbfSk; 
fhzg;gLfpd;wd. 
 
M. miyahj;jp my;yJ rJg;Gepyf; fhLfs; 
 
 ,it Kfj;Jthuq;fs;> jPTfspd; rJg;G epy Xuq;fspYk;> flw;fiuNahuq;fSf;F 
mUNfAk; tsUk; fhLfshFk;. ,q;F ctu;epyj; jhtuq;fs; mjpfk; fhzg;gLfpd;wd. ,it 
jhq;F Ntu;fs;> Rthr Ntu;fs; kw;Wk; fdpf;Fs; tpij Kisj;jy; (tptpghup) Mfpa 
gz;Gfisf; nfhz;Ls;sd. ,q;F fhzg;gLk; nghJthd jhtuq;fs; iuNrhNghuh> mtprpdpah> 
nrhdNurpah MfpaitfshFk;. ,f;fhLfs;> F[uhj;> fq;if> kfhejp> Nfhjhtup> fpU~;zh 
Mfpa ejpfspd; nly;lh> Re;jutdg; gFjpfspYk; jkpo;ehl;by; goNtw;fhL> gpr;rhtuk;> 
,uhkehjGuk; Mfpa gFjpfspYk; fhzg;gLfpd;wd. 
 
,. ed;dPu; rJg;Gepyf; fhLfs; 
 
 ,t;tiff;fhLfs; kio my;yJ Mw;WePu; rpy fhyq;fs; Nrkpj;J itf;fg;gLk; jho;thd; 
gLiffspy; fhzg;gLfpd;wd. vdNt epyj;jbePu; G+kpapd; Nkw;gug;gpw;F mUfpy; cs;sJ. 
,q;Fs;s nghJthd jhtuq;fs; rhypf;];> Vru;> igf]; kw;Wk; midj;J tifahd Gw;fSk;> 
Gy; Nghd;w jhtuq;fSk; MFk;. ,f;fhLfs; jkpo;ehl;by; fhQ;rpGuk;> fd;dpahFkup 
Mfpatw;wpd; <u epyq;fspy; fhzg;gLfpd;wd. 
 
II. twz;l ntg;gkz;lyf; fhLfs; 
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 ,it ntg;gkz;ly twz;l ,iyAjpu; fhLfs;> ntg;gkz;ly Kl;fhLfs;> 
ntg;gkz;ly twz;l gRikkhwhf; fhLfs; vd %d;W tiffshf tifg;gLj;jg;gl;Ls;sd. 
 
5. ntg;gkz;ly twz;l ,iyAjpu;f; fhLfs; 
 
 ,t;tiff; fhLfs; fly; kl;lj;jpypUe;J (MSL) 400 Kjy; 800 kP cauj;jpy; 
fhzg;gLfpd;wd. Mz;L kiog;nghopT 70 Kjy; 100 nr.kP tiu Fiwthf cs;s gFjpfspy; 
,it fhzg;gLfpd;wd. ehl;bd; kpfg;ngupa tdg;gFjp ntg;gkz;ly twz;l ,iyAjpu;f; 
fhLfshy; Mf;fpukpf;fg;gl;Ls;sJ. twz;l gUtk; kpf ePz;lJ kw;Wk; ngUk;ghyhd kuq;fs; 
,g;gUtj;jpy; ,iyfsw;wjhfNt cs;sd. ,e;j fhl;by; fhzg;gLk; kuq;fs; mlu;j;jpahdit 
my;y> NkYk; 10 Kjy; 15 kP. cauk; tiu tsu;git. ,q;Fs;s nghJthd jhtuq;fs; 
lhy;ngu;[pah> lNah];igu];> nlu;kpdhypah> mf;Nf~pahFNshNuhiryhd;> gh`dpah kw;Wk; 
[_[pg]; MfpadthFk;. VWnfhbfshd fhk;gpupl;lk;> `pg;Nl[;; rpW nrbfshd 
mGl;byhd;>mf;fpuhe;j];> l;upGy];; Mfpa rpyTk; fhzg;gLfpd;wd. Me;jpugpuNjrk;> gQ;rhg;> 
cj;jpugpuNjrk;> gPfhu;> xbrh> kj;jpa gpuNjrk; kw;Wk; jkpo;ehl;bd; midj;J khtl;lq;fspd; 
jho;thd ,lq;fspy; ,f;fhLfs; fhzg;gLfpd;wd. 
 
6. ntg;gkz;ly Kl;fhLfs; 
 
 ,t;tiff; fhLfs; rkntspg;gFjpfspypUe;J 400 kP. cauk; tiu gutp cs;sd. ,e;j 
,lq;fspy; Mz;L kioasT 20 nr.kP. – 70 nr.kPl;lUf;F ,ilg;gl;lJ. twz;l gUtk; 
mjpfntg;gkhdJ kw;Wk; kpfTk; ePz;lJ. rpwpa kuq;fs; 8 Kjy; 10 kP. ePsk; kw;Wk; ngupa 
Kl;fs; my;yJ rpwpa Kl;fisAila Gju;r;nrbfs; Nghd;w tsu;r;rp Fd;wpa jpwe;j ntspj; 
jhtuq;fis ,it nfhz;Ls;sd. ,q;Fs;s jhtuq;fs; Mz;bd; ngUk;ghyhd ehl;fspy; 
,iyfsw;Wk;> Nyl;lf;]; nfhz;l gy rpw;wpdq;fSk; fhzg;gLfpd;wd. kiof;fhyq;fspy; 
nropj;J tsUk; FWfpa fhy rpWr;nrbfs; kw;Wk; Gw;fis ,it nfhz;Ls;sd. ,q;F 
fhzg;gLk; nghJthd jhtuq;fs; mf;Nf~pah> Nfrpah> fNyhl;uhgp];> my;gprpah> [_[pg];> 
ilf;Nuh];lhf;fp];> A+ Nghu;gpah> fg;ghup]; kw;Wk; gy cz;z ,ayhr; rpw;wpdq;fSk; MFk;. 
,f;fhLfs; fu;ehlfh> Me;jpug;gpuNjrk;> kfhuh~;buh> njd; gQ;rhg;> ,uh[];jhdpd; 
ngUk;ghyhd gFjpfs;> F[uhj;jpd; xU gFjp kw;Wk; jkpo;ehl;by; jpUney;NtypapYk; 
fhzg;glfpd;wd. 
 
7. ntg;gkz;ly twz;l gRikkhwhf; fhLfs; 
 
 ,t;tifahd fhLfs; Mz;L kioasT mjpfkhf ,Uf;Fk; ,lq;fspy; 
fhzg;gLfpd;wd. Mdhy; twz;l gUtk; xg;gPl;lstpy; mjpfkhff; fhzg;gLk;. ,tw;wpy; 
mlu;j;jpahd> gRikkhwh> Fl;ilahd 10 Kjy; 15 kP. cauk; tiu tsUk; kuq;fs; 
fhzg;gLfpd;wd. ,q;Fs;s nghJthd jhtuq;fs; kdpy;fhuh> thy;Ruh> ilNah];igu];> 
nkkpiryhd; MFk;. ,t;tifj; jhtuq;fs; jkpo;ehl;bd; fpof;Ff; flw;fiu gFjpfspy; 
fhzg;gLfpd;wd. ,it jkpo;ehl;bd; flw;fiu khtl;lq;fshd jpUts;@upypUe;J ehfg;gl;bdk; 
tiu fhzg;gLfpd;wd. 
 
III. kiyaf kpjntg;gkz;lyf; fhLfs; 
 
 ,f;fhLfs; mjpf kio ngWk; gFjpfspy; cs;sd. Mdhy; ntg;gkz;lyq;fis tpl 
FspuhfTk;> Fspu;kz;lyf; fhLfis tpl ntg;gk; kpFe;Jk; ,Uf;Fk; gFjpfspy; 
fhzg;gLfpd;wd. ,it 1000 kP. Kjy; 2000 kP. tiu cauKs;s gFjpfspy; fhzg;gLfpd;wd. 
 
 ,f;fhLfs;  A+[pdpah> irrp[pak;> ^dh Nghd;w gRikkhwh jhtuq;fis 
nfhz;Ls;sd. njhw;Wj; jhtuq;fshf cs;s gy;NtW Mu;fpl;fs; kw;Wk; nguzpfs; 
fhzg;gLfpd;wd. ,it ePyfpup> kfhgNy~;tu;> mrhk;> kzpg;G+u; Mfpa ,lq;fspy; 
fhzg;gLfpd;wd. jkpo;ehl;by; fpof;F njhlu;r;rp kiyapd; Nru;tuhad; kiy> nfhy;ypkiy 
kw;Wk; gr;irkiyapd; Nky; rupT kw;Wk; cau;e;j rkntsp gFjpfspy; fhzg;gLfpd;wd. ,it> 
 
8. kpf ntg;gkz;ly mfd;w ,iyf;fhLfs; 
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 (jkpo;ehL> Nfush> fu;ehlfsk; kw;Wk; mrhk;) 
 
9. kpj ntg;gkz;ly Crpapiyf; fhLfs; 
  
 (gQ;rhg;> cj;jpugpuNjrk; kw;Wk; rpf;fpk;kpd; xU gFjp) 
 
10. kpj ntg;gkz;ly twz;l gRikkhwhf; fhLfs;  
 

(rpthypf; kw;Wk; Nkw;F ,kakiyapd; mbf; Fd;Wfs;) vd tifg;gLj;jg;gl;Ls;sd. 
 
IV) kiyaf Fspu;kz;lyf; fhLfs; 
 
 ,t;tiff; fhLfs; <ug;gjk; kw;Wk; ntg;gepiy xg;gPl;lstpy; Fiwthf ,Uf;Fk; 
gFjpfspy; fhzg;gLfpd;wd. kpfTk; mlu;e;j> gue;Jtpupe;j Gw;fspd; tsu;r;rp kw;WK; 15 Kjy; 
45 kPl;lu; tiu cauKs;s gRikkhwh kuq;fs; ,f;fhLfspy; fhzg;gLfpd;wd. nghJthf 
Mu;Nlhfhu;g];> gpyhNdhfhu;g];> BNuhfhu;g];> kpup];bfh> td;nfhbfs;> nguzpfs;> njhw;Wj; 
jhtuq;fs; Mfpait ,tw;wpy; fhzg;gLfpd;wd. ,it kiyaf <u Fspu;kz;lyf; fhLfs; 
vdTk; miof;fg;gLfpd;wd. ,f;fhLfs; ,kakiyg; gFjpfspy; mjpfk; fhzg;gLfpd;wd. 
,it NkYk;  
 
11. kiyaf <u Fspu;kz;lyf; fhLfs; 
 
12. ,kakiy <ug;gjkpf;f Fspu;kz;lyf; fhLfs; 
 
13. ,kakiy twz;l Fspu;kz;lyf; fhLfs; vd tifg;gLj;jg;gl;Ls;sd. 
 
 jkpo;ehl;by; kiyaf Fspu;kz;lyf; fhLfs; Midkiy> ePyfpup> godp kiyfspy; 
1000 kPl;lu; cauj;jpw;F NkYs;s <ukhd gs;sj;jhf;Ffs;> FWk;gs;sj;jhf;Ffs; Mfpa 
,lq;fspy; fhzg;gLfpd;wd. jkpofj;jpy; ,it ‘Nrhiyfs;’ (sholas) vd;W 
miof;fg;gLfpd;wd. nghJth Iyf;];> irrp[pak;> ikf;Nfypah> A+u;ah> NuhNlhnlz;l;uhd; 
Nghd;w jhtuq;fs; ,q;F fhzg;gLfpd;wd. 
 
V. Jiz gdpkiyf; fhLfs; 
 
14. Jiz gdpkiyf; fhLfs; 
 
 ,e;j tiff; fhLfs; 2900 kP. Kjy; 3500 kP. cauj;jpy; fhzg;gLfpd;wd. ,q;F xU 
Mz;bd; gy thuq;fspy; gdpg;nghopTk; 65 nr.kPl;lUf;F Fiwthd kiog;nghopTk; 
fhzg;gLfpwJ. vdNt tUlj;jpd; ngUk;ghyhd Neuq;fspy; 0°Cf;F FiwthfTk;> gyj;j 
fhw;Wk; tPRfpwJ. ,tw;wpy; nghJthf Vgp];> igd];> ngl;Lyh> Fu;fh];> rhypf;];> 
NuhNlhnlz;l;uhd; Nghd;w kuq;fSk;> mjpfg;gbahd njhw;Wj; jhtuq;fshd Mu;fpl;fs;> 
kh];fs;> iyf;fd;fs; MfpaitAk; fhzg;gLfpd;wd. ,it ,kakiyapd; ylhf;fpd; Nkw;Fg; 
gFjpapypUe;J mUzhryg;gpuNjrk;> mrhk;> [k;K kw;Wk; fh~;kPu; Mfpa gFjpfspYk; 
fhzg;gLfpd;wd. 
 
VI. gdpkiy – Gju; fhLfs; 
 
 ,e;j tif fhLfs; ,kakiyapd; 3600 kP. Kjy; 4900 kP. cauj;jpy; fhzg;gLfpd;wd. 
cauk; mjpfupf;f kuj;jpd cauk; FiwfpwJ. nghJthf rpwpa tif jhtuq;fshd rplk;> 
gpiuKyh> rhf;]p/g;Nufh> NuhNlhnlz;l;uhd;> [_dpngu]; kw;Wk; gy tifahd iyf;fd;fs; 
Mfpait ,tw;wpy; fhzg;gLfpd;wd. ,it NkYk; 
 
15. <ug;gj gdpkiy Gju;f;fhLfs; 
 
16. twz;l gdpkiy Gju;f;fhLfs; vd tifg;gLj;jg;gl;Ls;sd. 
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2. Gy;ntsp jhtuj;njhFg;G 
 
 ,q;F Gw;fs; kw;Wk; Gw;fs; xj;j jhtuq;fs; Mjpf;fk; nrYj;Jfpd;wd. ,it 
fly;kl;lj;jpw;F Nky; 150 Kjy; 2000 kP. cauj;jpy; fhzg;gLfpd;wd. Kf;fpa jhtu 
FLk;gq;fshd NghNarp>irgNurp> NgNgrp> n[d;baNdrp kw;Wk; M];lNurp Mfpad nghJthf 
fhzg;glfpwJ. ,it Gy;,dj; jhtuq;fis kl;Lk; nfhz;bUg;gjpy;iy. NkYk; gy;NtW 
tifahd Ez; kw;Wk; ngupa tpyq;Ffspd;> tho;tplq;fshfTk; ,it cs;sd. kiyapd; 
cauj;jpd; mbg;gilapy; Gy;ntspfs;> jho;Gy;ntspfs;> cau;Gy;ntspfs; vd 
tifg;gLj;jg;gl;Ls;sd. 
 
 kdpjdhy; cUthf;fg;gl;L> guhkupf;fg;gLk; Gy;ntspfs; kdpj ,dj;jhy; 
Njhd;wpa Gy;ntspfs; (Anthropogenic grassland) vdg;gLfpd;wd. 
 
m. jho; Gy;ntspfs; 
 
 ,t;tifahd Gy;ntspfs; 1000 kP. cauk; tiu fhzg;gLfpd;wd. ,q;Fs;s nghJthd 
jhtuq;fs; `hNyhiguk;> fhl;Lr; rf;fhuk;> mUd;bndy;yh> n`l;bNuhNghfd; kw;Wk; 
fpiuNrhNghfd; Nghd;witfisf; nfhz;Ls;sd. ,e;j tifahd Gy;ntspfs; flNyhug; 
gFjpfs;> Mw;Wg; ghijfs; kw;Wk; tz;ly; gLiffshd nlf;fhd; gPlG+kp> Nrhl;lhehf;G+u; 
gPlG+kp> fq;if gpuk;kGj;jpuh rkntsp> fpof;Fj; njhlu;r;rp kiyfs; Nghd;w ,lq;fspy; gutpf; 
fhzg;gLfpd;wd. jkpo;ehl;by; fpof;Fj; njhlu;r;rp kiyfspy; fhzg;gLfpd;wd. ,itfs;> 
cs;@u; fhLfNshL rpjwp kw;Wk; ,ilapilNa fye;J fhzg;gLfpd;wd. ,t;tifg; 
Gy;ntspfs; gy;NtW capupdq;fspdhy; fzprkhfg; ghjpf;fg;gLfpd;wd. twz;l khjq;fspy; jP 
cUthjy; vd;gJ ,q;F nghJthf epfof;$baJ. 
 
M. cau; Gy;ntspfs; 
 
 ,t;tifg; Gy;ntspfs; 1000 kP. cauj;jpw;F Nky; fhzg;gLfpd;wd. ,q;Fs;s 
nghJthd jhtuq;fs; fpiuNrhNghfd;> mUd;bndy;yh> Md;l;NuhNghfd;> n`l;bNuhNghfd;> 
rpk;gNghfd;> ,k;gpuhl;lh> ng];Lfh kw;Wk; mf;Nuh];b]; MfpaitahFk;. ,J ,kakiyapd; 
njw;F rupTfs;> ,kakiyapd; Jiz vy;iyfs; ehfhyhe;J> `pkhr;ry; gpuNjrk; kw;Wk; 
Nkw;Fj; njhlu;r;rp kiy gFjpfspYk; gutpf; fhzg;gLfpd;wd. 
 
 jkpo;ehl;by; Nkw;Fj; njhlu;r;rp kiyapd; cau;e;j gFjpfspYk;> gs;sj;jhf;Ffspd; 
jho;thd kw;Wk; ePu; cUz;NlhLk; gFjpfspy; Vw;gLk; rpW gs;sq;fspYk; fhzg;glfpd;wd 
vdNt ,g;Gy;ntspfs; cUz;NlhLk; Gy;ntspfs; (rolling grassland) my;yJ Nrhiy#o; 
Gy;ntspfs; (shola grasslands) vd miof;fg;gLfpdwd. Gw;fs;> rpWr;nrbfs;> rpy 
Gju;r;nrbfs;> tsu;r;rp Fd;wpa kuq;fs; Nghd;w gy;NtW tifahd jhtu tiffs; ,q;F 
fhzg;gLfpd;wd. 
 
 ePyfupapy; ruhrup fly;kl;lj;jpw;F Nky; (MSL) 7000 mb cauKs;s kiy 
cr;rpapy; xNu fhyepiy jhf;fj;jpdhy; ,uz;L cr;repiy FOkq;fs; 
fhzg;gLfpd;wd. vLj;Jf;fhl;Lfs;: Nrhiyfs; kw;WK; Gy;ntspfs;. 
 
3. fiuNahuk; thOk; jhtuj;njhFg;G 
 
 ,t;tifahd jhtuq;fs; Xilfs; kw;Wk; MW Nghd;w gFjpfspd; fiuNahuq;fspy; 
fhzg;gLfpd;wd. ,q;F nghJthd jhtu ,dq;fshf nlu;kpNdypah> ilNah];igu];> 
rhypf;];> igf]; kw;Wk; Gw;fs; Nghd;wit fhzg;gLfpd;wd. ,J Nfhjhtup> fpU~;zh> 
fq;if> gpuk;kGj;jpuh> eu;kjh> aKdh ejpf;fiuNahuq;fspYk; kw;Wk; jkpo;ehl;bd; fhtpupf; 
fiuNahu gLifapYk;> jhkpuguzp Mw;wpd; Xuq;fspYk; fhzg;gLfpd;wd. 
 
nray;ghL 
 
 mUfpYs;s fhL kw;Wk; ePu;epiyfis ghu;itapl;L> fhzg;gLk; ,dq;fis 
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cw;W Nehf;fp> gy;NtW tifahd jhtu njhFg;Gfis milahsk; fhz;. 
 
4. ePu; kw;Wk; ePu;-epyk; tho; jhtuj;njhFg;G 
 
 ,e;j tif jhtuq;fs; Vupfs;> Fsq;fs;> Fl;ilfs;> rJg;G epyq;fs; Mfpa ,lq;fspy; 
fhzg;gLfpd;wd. ,q;Fs;s nghJthd jhtuq;fs; epyk;Ngh> epk;/igah> gNfhgh> il/gh> 
ghz;ld];> irg;u];> m];fPdhkpd;> i`l;upy;yh> mgNdh[plhd; kw;Wk; nghl;lNkh[pl;lhd; 
MfpadthFk;. ,J jkpo;ehl;bd; gy;NtW gFjpfspy; fhzg;gLfpwJ. 
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myF– 8 
Rw;Wr;#oy; gpur;rpidfs; 

 
gRik ,y;ytpisTk; Gtpntg;gkiljYk; (Green House effect and Global Warming):  
 
#hpadplkpUe;Jtuf;$bantg;gf;fjph;fs; tspkz;lythAf;fshy; ftug;gl;Ltspkz;lyj;jpy; 
ntg;gk; mjpfhpf;Fk; epfo;itg; gRik ,y;ytpisTvd;fpNwhk;. ntg;gf; fjph;fisf; 
fth;e;jpOf;Fk; thAf;fisg; gRik ,y;ythAf;fs; (Green House Gases) 
vdmiof;fg;gLfpd;wd. ,tw;Ws; fhh;gd; il Mf;i]L (CO2),kPj;Njd; (CH4)iel;u]; 
Mf;i]L Mf;i]L (CO2) kPj;Njd; (CH4)> iel;u]; Mf;i]L (N2O) Mfpait mlq;Fk;. 
NkYk; nraw;if Ntjp nghUl;fshfpa FNshNuh/GNshNuh fhh;gd; (CFC) Nghd;witfSk; 
ntg;gf; fjph;fisf; fth;e;J Gtpapd; ntg;gj;ij mjpfhpf;fpd;wd. ,j;jifa thAf;fspd; 
mjpfhpg;G gUtepiy khw;wk;> ngUk; #oy;kz;lyq;fs; khw;wk; Nghd;wtw;iw Vw;gLj;Jfpd;wd. 
ntg;gj;jpdhy; ngUkstpy; ghjpf;fg;gLtJ gtog; ghiwfs; mjpfk; epiwe;j 
#oy;kz;lyq;fshFk;. vLj;Jf;fhl;lhf: gtog; ghiwfs; ntsph;jy; (coral bleaching) 
jkpo;ehl;by; kd;dhh; tisFlh gFjpapy; fz;lwpag;gl;Ls;sJ.  
 
gRik ,y;ytpisitcz;lhf;Fk; kdpjr; nray;ghLfs;:  
 

• njhy;Yaph; gbkvhpnghUl;fisvhpf;Fk; NghJCO2kw;Wk; CH4mjpfk; ntspg;gLjy;.  
 

• Ntshz; kw;Wk; fhy;eiltsh;g;GNghd;wtw;wpd; nray;Kiwfspy; 
khw;wq;ifscz;lhf;Fjy;.  
 

 
• Fsph;rhjdg; ngl;b>fhw;WFsph;tpg;ghd;fs; 

Nghd;wkpd;dZrhjdq;fspypUe;JFNshNuh/GNshNuhfhh;gd; ntspNaWjy;.  
 

• Ntshz; epyq;fspy; gad;gLj;jg;gLk; cuq;fspy; ,Ue;JN2O ntspg;gLjy;  
 

• jhdpaq;fpthfdq;fspy; ,Ue;JntsptUk; Gif  
 

gRik ,y;y thAf;fspd; mlh;j;jp mjpfhpf;Fk; NghJ Gtpapd; ruhrhp ntg;gepiyAk; 
cah;fpd;wJ (mjpfgl;r 4000 tUlq;fs;). ,JNt Gtp ntg;gkiljy; (global warming) vd 
miof;fg;gLfpd;wJ.  
 
ngUfptUk; kf;fs; njhiff;Nfw;g czTg; nghUl;fspd; cw;gj;jp> ehh; nghUl;fs; kw;Wk; 
vupg;nghUl;fspd; NjitAk; mjpfupf;fg;gl Ntz;bAs;sJ. ,JNt Gtp ntg;gkiljYf;F 
Kf;fpa fhuzkhff; fUjg;gLfpwJ. 
 
Gtp ntg;gkiljypd; tpisTfs;: 
 

• Gtpad; ntg;gk; mjpfhpf;Fk; NghJ JUtg; gFjpapy; gdpf;Fd;Wfs; kw;Wk; gdpf;fl;bfs; 
cUfj; njhlq;Ffpd;wd. ,jd; fhuzkhff; fly;ePu; kl;lk; cau;e;J cyfpd; gy 
gFjpfspYs;s cau;e;J cyfpd; gy gFjpfspYs;s flNyhu efuq;fs; %o;Fk; epiy 
Vw;gLk;. 

• fhyepiyapy; jPtpu khw;wq;fis Vw;gl;L mjd; %yk; fLk; nts;sg;ngUf;F> mjpf 
twl;rp Nghd;wit epyTk;. 

• capupgd;ikj; jd;ik Fiwe;J tUtNjhL> rpy rpw;wpdq;fs; mopAk; epiy Vw;gLk;. 
ntg;g kz;ly kw;Wk; kpj ntg;gkz;lyg; gpuNjrq;fspy; czT cw;gj;jp FiwAk;. 
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gRik ,y;ythAf;fs; ntsptpLk; %yq;fs; (,aw;ifkw;Wk; kdpj> ,dk; %yk;) (Sources of 
Green House Gases Emission – Natural and Anthropogenic): 

 
CO2 (fhh;gd;-il-Mf;i]L)  
 

• epyf;fhpiar; rh;e;Js;skpd; cw;gj;jpepiyaq;fspy; njhy;Yaph; gbkvhpg;nghUl;fs; 
vhpf;fg;gLk; NghJ 
 

• jhdpaq;fpthfdq;fs;>tzpfCh;jpfs;>thD}h;jpfs; Nghd;wtw;wpd; vhpg;nghUl;fs; 
vhpf;fg;gLtjhy; Gtpntg;gkiljy; mjpfstpy; Vw;gLfpwJ.  
 

• Ntshz; epyq;fspy; mWtilapd; NghJvQ;rpepw;Fk; mbf;fl;ilg; gaph;fisvhpg;gjhYk; 
CO2ntspNaw;wg;gLfpd;wJ.  
 

• fhpkg;nghUl;fs;>vhpkiyfs;>kpjntg;gf;fly;fs; kw;Wk; tPo;gbtq;fs; %yk; 
,aw;ifahfcUthjy;.  
 

Gtpntg;gkhjyhy; jhtuq;fspy; Vw;gLk; tpisTfs;:  

• ntg;gkz;lyg; gpuNjrq;fspy; czTcw;gj;jpFiwjy;.  
• tsp kz;lyj;jpy; mjpfstpy; ntg;gf; fjph;fs; (heat waves) tPRjy; (fisfs;>G+r;rpfs; 

kw;Wk; G+Q;irfSf;Fmjpfntg;gk; Njitg;gLfpwJ)  
• Neha; flj;jpfs; kw;Wk; njhw;WNeha;fs; mjpfk; guTjy;  
• gyj;j #whtspf;fhw;Wk;>fLikahdnts;sg;ngUf;Fk; Vw;gLjy;.  
• jz;zPh; jl;Lg;ghLkw;Wk; ePh;ghrdf; FiwghL 
• G+f;fs; Njhd;Wk; fhyq;fs; kw;Wk; kfue;jr; Nrh;g;gpfspy; khw;wq;fs; epfo;jy;  
• jhtug; guty; gpuNjrq;fspd; rpw;wpdq;fspy; khw;wq;fs; fhzg;gLjy;  
• jhtuq;fs; mope;JtUjy;  

 
kPj;Njd; :  
kPj;Njd;>CO2–itf; fhl;bYk; 20klq;Fntg;gj;ij tsp kz;lyj;jpy; $l;LfpwJ. ney; 
gaphply;>fhy;eiltsh;g;G>ePh;epiyfspy; thOk; ghf;Bhpaq;fs; kw;Wk; njhy;Yaph; 
gbkvhpnghUl;fspd; cw;gj;jp> fly;><uj;jd;ikaw;wepyk;>fhl;Lj;jPthapyhfkPj;Njd; cUthfpwJ.  
 
N2O (iel;u]; Mf;i]l;):  
,aw;ifapy; ngUq;fly;fspypUe;Jk;>kiof; fhLfspypUe;Jk; N2OcUthfpwJ. ieyhd;>iel;hpf; 
mkpycw;gj;jp>Ntshz; cuq;fisg; gad;gLj;Jjy;>tpidNtfkhw;wpfs; 
nghUj;jg;gl;lkfpOe;Jfisg; gad;gLj;Jjy; kw;Wk; fhpkg; nghUl;fisvhpj;jy; Nghd;wtw;wpd; 
%yk; N2O nraw;ifahfcUthfpwJ.  
 
Gtpntg;gkiljiyj; jLf;Fk; topKiwfs;: 
 

• Gtpg; gug;gpd; kPJjhtug; Nghu;itiamjpfhpj;jy;>mjpfkuq;fistsu;j;jy; 
• njhy;Yapu; gbkvupnghUl;fs;>gRik ,y;ythAf;fs; gad;ghl;ilf; Fiwj;jy; 
• GJg;gpf;fj;jf;fMw;wy; tsMjhuq;fisg; ngUf;Fjy; 
• iel;u[d; cuq;fs; kw;Wk; VNuhrhy; (aerosol) Fiwe;jmsTgad;gLj;Jjy;. 

 
XNrhd; Fiwjy; (Ozone depletion):  
 
XNrhd; mLf;FGtpapd; kPtspkz;lymLf;fpd; (Stratosphere) xUgFjpahfmike;Js;sJ. ,J 
#hpadplkpUe;J tuf;$baGwCjhf; fjph;fisg; ngUkstpy; fth;e;Jnfhs;fpwJ. ,jdhy; 
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,t;tLf;fpidXNrhd; ftrk; (Ozone Shield) vd;Wk; miof;fyhk;. ,t;tLf;Fg; GwCjhf; 
fjph;fisf; jLj;JepWj;jpg; Gtpapy; thOk; caphpdq;fisg; ghJfhf;Fk; mLf;fhftpsq;FfpwJ.  
 
tsp kz;lyj;jpd; Nkw;gFjpapy; ,uz;LmLf;Ffs; fhzg;gLfpd;wd. 
mitahtdmbtspkz;lyk; (troposphere) (fPoLf;F) kw;Wk; kPtspkz;lyk; (stratosphere) 
(NkyLf;F) mbtspkz;lyg; gFjpapy; fhzf;$baXNrhd; glyk; gadw;wjhFk; (bad 
ozone).mNjrkak; NkyLf;fpy; fhzg;gLk; XNrhd; glyk; ed;ikj;jUk; mLf;fhFk; (good 
ozone). Vnddpy; ,t;tLf;Fkl;LNk #hpadplkpUe;J ntspg;gLk; UVfjph;fis>ngUkstpy; 
jLj;JepWj;jpDNArpijtpdhy; caphpdq;fspy; jPq;Fz;lhtJjLf;fg;gLfpwJ.  
 
XNrhd; mLf;fpd; jbkz; lhg;]d; myFfshy; (Dobson Units) mstplg;gLfpd;wd. ,jd;%yk; 
Gtpg; gug;gpypUe;J tsp kz;lyj;jpd; ntspg;gFjptiuapYk; fhw;wpy; fye;Js;sXNrhd; 
glyj;ijmstplKbAk;.  
 
rpytifahdNtjpg; nghUl;fs; tsp kz;lyj;jpy; ntspaplg;gLk; NghJXNrhd; glyk; 
njhlh;e;Jghjpg;gpw;Fs;shfpwJ. Fwpg;ghf>Fsph;rhjdg; ngl;bfspypUe;JntspNaWk; 
FNshNuh/GNshNuhfhh;gd;>VNuhrhy;> 
 
XNrhd; xUepwkw;wthA. ,Jfhw;wpd; khRg;gnghUl;fSld; JhpjkhftpidGHpaf;$baJ. ,J 
,ug;ghpy; ntbg;GfisAk; jhtucaphpfspy; fhaj;ijAk; kw;Wk; EiuaPuy; jpRf;fspy; 
rpijtpidAk; Vw;gLj;jf;$bajhFk;. #hpa xspapypUe;JUV – akw;Wk; UV – bvDk; 
jPq;Ftpistpf;Fk; fjphpaf;fj;ijXNrhd; cl;fpufpf;Fk; jd;ikAilaJ.  
 
lhg;]d; myFvd;why; vd;d?  
nkhj;jXNrhd; mstplcjTk; Xh; myFlhg;]d; myFvdg;gLk;. 0⸰ntg;gepiyapy; 1 
tspkz;lymOj;jj;jpy; (Gtpg;gug;gpd; kPJs;sfhw;wOj;jk;)0.01ky;ypkPl;lh; jbkd; nfhz;l J}a 
XNrhd; mLf;ifcUthf;fj; Njitg;gLk; XNrhd; %yf;$Wfs; vz;zpf;ifxUlhg;]d; 
myFvdg;gLk;. Gtpg;gug;gpd; kPJfhzg;gLk; nkhj;jXNrhd; mLf;F 0.3 nr.kP (3 kp.kP) 
jbg;Gs;sJMFk;. ,J300 DUvdf; Fwpg;gplg;gLk;.   
 
Gtpapd; nkhj;jXNrhd; mikg;igf; fhz;gpf;Fk; ngha; epwj;Njhw;wk; Cjhkw;Wk; ePyepwq;fs; 
XNrhd; kpff; Fiwe;jgFjpahFk;. kQ;rs; kw;Wk; rptg;Gepwg; gFjpfs; XNrhd; 
kpFgFjpnadmwpayhk;.  
njhopw;rhiyfspy; mOf;FePf;Fk; Ntjpg; nghUl;fs; Nghd;wit 
,j;jifaghjpg;gpidVw;gLj;Jfpd;wd. XNrhd; mLf;fpd; mlh;TntFthff; Fiwe;Jfhzg;gLk; 
gFjpfs; mghafukhdgFjpahff; fz;lwpag;gl;Lmg;gFjpiaXNrhd; Jis(Ozone 
hole)vdmiof;fg;gLfpd;wd.  
 
  nrg;lk;gh; 16 –cyfXNrhd; jpdk;  
 
kPtspkz;lymLf;fpy; XNrhd; msTFiwe;JtUk; epiyapy; mjpfg;gbahdGwCjhf; fjph;fs; 
Fwpg;ghfUV Bfjph;fs; Gtpiate;jilfpd;wd. ,f;fjph;fs; caphp %yf;$WfisAk;>caph;r; 
nry;fisAk; mopf;fpd;wd (Njhy; %g;giljy;). UV-Cvd;gJmjpfsTNrjk; tpistpf;Fk; 
UVfjphpaf;ftifahFk;. Mdhy; XNrhd; glyj;jhy; ,J Kw;wpYk; jLf;fg;gLfpwJ. 
95rjtPjUVfjphpaf;fk; Njhypd; epwkhw;wk;>Njhy; fUFjy; kw;Wk; Njhy; Gw;WNeha; 
Nghd;wtw;iwj; J}z;lTk; fhuzkhfpwJ. ,jd;thapyhfg; Gtpapy; caphpdq;fs; midj;Jk; 
MNuhf;fpakhfthoXNrhd; mLf;FrPuhf ,Ug;gJxd;NwjPh;thFk; vd;WczuKbfpwJ.  
 
1970-Mk; Mz;Lelj;jg;gl;lMa;TKbtpy; kdpjd; thapyhfntspaplg;gLk; 
FNshNuh/GNshNuhfhh;gd; (CFC)XNrhd; %yf;$Wfismjpfstpy; rpijj;Jtspkz;lyj;jpd; 
XNrhd; msitntFthff; Fiwj;JtpLtJfz;lwpag;gl;lJ. ,j;jifaXNrhd; FiwghLkw;Wk; 
Mgj;Jrh;tNjrmstpy; mr;RWj;jiycz;lhf;Fk; 
Kf;fpakhdgpur;rpidahfcs;snjdcyfthdpiyMa;Tmikg;Gk;>If;fpaehLfs; rigAk; 
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vLj;Jiuj;jd. 1985-Mk; Mz;by; eilngw;wtpad;dhkhehl;by; epiwNtw;wg;gl;lxg;ge;jq;fs; 
(eltbf;ifs;) 1988-y; jPtpukhfeilKiwg;gLj;jg;gl;lJ. Rw;Wr;#oiyg; 
ghJfhf;fVw;gLj;jg;gl;ltpad;dh $l;lj;jpy; Mf;fg;G+h;tkhdxOq;FeilKiwfs; xg;ge;jk; 
(cld;gbf;iffs;) tFf;fg;gl;lJ. gpw;fhyj;jpy; ,e;jr; nray;Kiwfs; midj;Jk; 
rh;tNjrmstpyhdkhd;l;hpay; xg;ge;jk; gpw;fhyj;jpy; ,e;jr; nray;Kiwfs; midj;Jk; 
rh;tNjrmstpyhdkhd;l;hpay; xg;ge;jk; (cld;gbf;if) (Montreal Protocol) vdmiof;fg;gl;lJ. 
1987-y; fdlhtpy; eilngw;wrh;tNjrg; gpujpepjpfs; FO $l;lj;jpy;>tspkz;lyj;jpy; XNrhd; 
glyj;ijr; Nrjg;gLj;Jk; nghUl;fisf; fistJFwpj;Jk; gbg;gbahfmj;jifanghUl;fs; 
cw;gj;jpiaepWj;jp>gad;ghl;ilf; Fiwf;fTk; Fwpf;Nfhshff; nfhz;Ltpthjpf;fg;gl;lJ.  
 
J}a;ikNkk;ghLnray;jpl;lk; (Clean Development Mechanism – CDM) f;Nahl;Nlhxg;ge;jk; 
/cld;gbf;if(Kyoto Protocol (2007) vdTk; ,jidtiuaWf;fyhk;. ,jpy; 
rhpahdFwpf;NfhSf;fhfnray;jpl;lk; tFf;fg;gl;LeilKiwg;gLj;jg;gl;LtUfpwJ. 
mjhtJthdpiykhw;wj;jpd; tpisthy; Vw;gLk; mghaj;jpypUe;JghJfhg;gJkw;Wk; gRik 
,y;ythAf;fs; tsp kz;lyj;jpy; ntspaplg;gLtijf; 
Fiwg;gJNghd;wKf;fpaFwpf;Nfhs;fSf;fhdnray; jpl;lk; cUthf;fg;gl;Ls;sJ. CDM 
jpl;lj;jpd; %yk; gy;NtWehLfspy; er;RthAf;fspd; ntspNaw;wk; Fiwe;jpUg;gNjhLRw;Wr;#oy; 
njhlh;e;JNkk;ghlilaCf;Ftpf;fg;gl;Lk; tUfpwJ.  
 
CDMjpl;lj;jpy; Fwpg;gplj;jf;fnraYf;FvLj;Jf;fhl;lhfr; #hpa 
xspapypUe;Jmy;yJtypikahdnfhjpfyd;fspypUe;Jk; kpd;rhuk; jahhpf;fg;gLtijf; 
Fwpg;glyhk;. ,itkuGrhh; kpd;rhucw;gj;jpf;Fr; rpwe;jkhw;whfmikfpd;wd. 
Nkw;Fwpg;gpl;ljpl;lq;fs; nray;gLj;jg;gLk; NghJtspkz;lyj;jpy; khRFiwtjhy; 
mitrhd;wspf;fg;gl;lckpo;TFiwg;G((Certified Emission Reduction – CER) 
tpUfisAk;>rhd;wpjo;fs; kw;Wk; jukjpg;ngz;fisAk; ngWfpd;wd. xt;nthUjuvz;Zk; 
xUld; CO2–tpw;F ,izahff; fUjg;gLfpwJ. ,itf;Nahl;Nlh(Kyoto) ,yf;fpid 
,yf;fpidmilacjtpGhpfpd;wd.  
 
jhtuf; Rl;bf;fhl;bfs; 
 
rpyjhtuq;fspd; ,Ug;Gmy;yJ ,y;yhikmq;FepyTk; #oiyr; Rl;bf;fhl;Lk; tpjj;jpy; 
fhzg;gLk;. jdpj;jhturpw;wpdNkhmy;yJjhtuj; njhFg;Ngh #oy; epiyfisf; 
fz;LmstplcjTfpd;wd. mitcapupf;Rl;bf;fhl;bfs; my;yJjhtuf; Rl;bf;fhl;bfs; vdg;gLk;. 
cjhuzkhf 
 

t.vz; jhtuq;fs; Fwpfhl;LtJ 
1  iyf;fd;fs;> 

/igf];>gPD];> Nuh[h 
ry;/gu;-il-Mf;i]L 
Rl;bf;fhl;bfs; 

2 ngl;^dpah>f;iurhe;jpkk; iel;Nul; 
Fwpfhl;bRl;bf;fhl;bfs; 

3 f;NshbNahy]; /g;@iul; 
khRghLRl;bf;fhl;bf;s 

4 nuhgPdpah #NlhmNfrpah FdcNyhfj; 
J}a;ikf;Nfl;ilf; 
Rl;bf;fhl;Lk; 

 
XNrhd; Fiwjypd; tpisTfs;: 
Kf;fpatpisTfshtd:  

• fz;zpy; Giucz;lhjy;>Njhy; Gw;WNeha; mjpfstpy; Njhd;Wjy;>kdpjdpd; 
Nehnajph;g;Grf;jpFiwe;JtpLjy;.  
 

• ,sikf;fhyq;fspNyNatpyq;fpdq;fs; kbe;JNghjy;  
 

• rLjpkhw;wq;fs; mbf;fbVw;gLjy;  
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• xspr;Nrh;f;ifNtjpg;nghUl;fs; ghjpf;fg;gl;Lmjd; %yk; jhtuq;fspd; 
xspr;Nrh;f;ifjilg;gLfpwJ. xspr;Nrh;f;ifmsTFiwe;JtUk; Ntisapy; 
czTcw;gj;jpFiwe;JczTgw;whf;FiwVw;gLk;. NkYk; tsp kz;lyj;jpy; 
CO2msTmjpfhpj;Jg; Gtpntg;gkilAk;.  
 

• ntg;gepiymjpfhpf;Fk; NghJthdpiy>kiog;nghopTNghd;wfhyepiyapy; khw;wk; Vw;gLk;. 
,jd; tpisthy; nts;sg;ngUf;F>twl;rp>fly;kl;lk; cah;jy; Nghd;witVw;gLk;. 
#oy;kz;lyq;fs; eLepiyj;jd;ik ,oe;Jjhtuq;fSk;>tpyq;FfSk; ghjpg;gpw;Fs;shFk;.  
 

tdtpay;  
Ntshz; fhLfs;: 
 
Ntshz; fhLfs; vd;gJxUepyg;gFjpapy; fhzg;gLk; kuq;fs;>gaph;fs; kw;Wk; fhy;eilfspd; 
xUq;fpizg;ghFk;. mtw;wpw;fpilNaAs;snjhlu;GfismwptNj ,jd; Kf;fpaNehf;fkhFk;. 
vLj;Jf;fhl;L: gy;NtWtifahdkuq;fs; kw;Wk; Gju; 
nrbfSf;fpilNaxd;Wmy;yJmjw;FNkw;gl;lgapu;fis CL gapupLjy;> ,it 
mjpftpisr;riyj; jUtNjhLguhkhpg;GnryitAk; Fiwf;fpwJ. ,e;jNtshz; kw;Wk; 
tdtpay; $l;Lnray;ghLcapupgd;kk; mjpfupg;gNjhLkz; mupg;igj; jLj;jy; 
Nghd;wgy;NtWtifahded;ikfisj; jUfpwJ. 
 
tzpfhPjpahftsh;f;fg;gLk; Ntshz; fhLfspy; rpyKf;fpaj; jhtur; 
rpw;wpdq;fshdNfRiudh>A+f;fspg;l];>kiyNtk;G>Njf;F>flk;GMfpaitfs; mlq;Fk;. 
mitfspy; 20 kur; rpw;wpdq;fs; tzpfhPjpahdntl;Lkuq;fshfmilahsk; fhzg;gl;Ls;sJ. 
,itfs; kuk; rhh;e;jnjhopw;rhiyfspy; ngUk; Kf;fpaj;Jtk; tha;e;jit.  
 
Ntshz; fhLfspd; ed;ikfs;: 
 
• ,Jkz; gpur;rpidiaj; jPh;g;gNjhLePh; Nrfhpg;Gkw;Wk; kz;zpd; 

epiyg;Gj;jd;ikiaepiyepWj;jTk; (cth;jd;ikkw;Wk; ePh;kl;lk;)>epyr;rhpTkw;Wk; ePhpd; 
Xl;lj;ijAk; Fiwf;fpd;wd.  
 

• caphpdq;fSf;F ,ilNaahdCl;lr; Row;rpiaNkk;gLj;JtNjhLfhpkg; nghUl;fisAk; 
guhkhpf;fcjTfpd;wd.  
 

• kuq;fs; gaph;fSf;FEz; fhyepiyiaf; nfhLg;gNjhLxNurPuhdO2–

CO2rkepiy>tspkz;lyntg;gepiykw;Wk; xg;G<ug;gjj;ijAk; guhkhpf;fpd;wd.  
 

• Fiwe;jgl;rk; kioasTfzg;gLk; twz;lepyq;fSf;Fg; nghUj;jkhdJ. Mifahy; 
,k;KiwxUrpwe;jkhw;Wepyg; gad;ghl;LKiwahFk;.  

 
gyNehf;Fg; gaDilamf;Nf~pahNghd;wku tiffs; kuf;$o;>Njhy; gjdpLjy;>fhfpjk; kw;Wk; 
tpwfhfTk; gad;gLj;jg;gLfpd;wd.  
 
gpd;tUk; Nehf;fq;fSf;fhfNtshz; fhLfs; ghpe;Jiuf;fg;gLfpwJ. tdq;fs; tphpthf;fk; 
nra;tjw;fhfg; gz;izf; fhLfshfTk;> fyg;G fhLfshfTk;> fhl;L tpirj; 
jLg;guz;fshfTk;> neLf;Fj;Jz;L epyq;fspy; Njhl;lj;jhtu tsh;g;G Nghd;wtw;wpw;fhfg; 
gad;gLj;jg;gLfpwJ.  
 
epiyaope;jtdq;fs; kw;Wk; nghOJNghf;Ff; fhLfisg; Gduikj;jy;:  
 
Gw;fSld; fl;ilj;jd;ikAilajhtuq;fistsh;f;Fk; Kiwkug;Gy;ntsp(Silvopasture) vdf; 
Fwpg;gplg;gLfpwJ.  
 
,JfPo;f;fz;lthWtifg;gLj;jg;gLfpwJ.  
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1. Guj tq;fp(Protein bank): 
 
jPtdcw;gj;jpf;fhfg; gy;Nehf;Filakuq;fisNtshz; kw;Wk; Rw;Wg;Gwepyq;fspd; cs; 
kw;Wk; vy;yhg; gf;fq;fspYk; elTnra;Jtsh;f;fg;gLfpwJ. 
 
vLj;Jf;fhl;L:  
 
mf;Nf~pahepNyhbfh>my;gp[pahnyg;gf;>mrhbuhf;lh ,z;bfh>fpishprpbahrpgpak;> 
nr];Ngdpahfpuhz;b/GNshuh.  
 

2. caphpNtypkw;Wk; fhg;guzhfj; jPtdkuq;fs; (Live fence of fodder trees and hedges):  
ntsptpyq;Ffs; my;yJgpwcaphpf; fhuzpfspd; jhf;fj;jpypUe;Jnrhj;Jf;fisg; 
ghJfhf;fg; gy;NtWtifahdjPtdkuq;fs; kw;Wk; fhg;guz;fs; 
MfpadcaphpNtypahftsh;f;fg;gLfpwJ.  
vLj;Jf;fhl;L: fpshprpbahrpgpak;> 
nr];Ngdpahfpuhz;b/GNshuh>vhpj;iudhrpw;wpdk;>mf;Nf~pahrpw;wpdk;  
 

r%ff; fhLfs; (Social forestry):  
 
cs;@h; r%fj;jhy; ePbj;jepiyj;jfhLfisg; guhkhpg;gjd; Nehf;fk; tspf; fhu;gd;  
Nrfupg;G>khw;wq;fisf; Fiwj;jy;>khRghLePf;fk;>fhlopg;GfhLfs; kPl;nlLg;Gkw;Wk; 
,isQh;fSf;FkiwKftsu;g;Gntw;Wepyq;fspy; fhLfs; ghuhkupg;Gkw;Wk; 
fhLtsu;g;GMfpatw;iwf; Fwpg;gNjhLRw;Wr;#oy;>r%fk; kw;Wk; 
fpuhkg;Gwtsu;r;rpMfpaed;ikfSf;FcjTfpwJ. fhLtsu;g;Gj; jpl;lk; kf;fspd; 
ed;ikf;fhfTk;>mth;fs; gq;FngWtjw;Fk; nray;gLj;jg;gLfpwJ. murpay; kw;Wk; 
nghJepWtdq;fs; %yk; fhLfSf;FntspNakuq;fs; tsu;g;gJfhLfspd; kPJs;sjhf;fj;ijf; 
Fiwf;fpwJ. 
 
fhLfSf;FntspNakuk; tsu;g;gijCf;Ftpf;f> 2007-08 Kjy; 0211-12 tiukhepymurhy; 
jdpahu; epyq;fspy; kutsu;g;Gvd;wKiwnray;gLj;jgl;lJ. 
,yhgfukhdkutiffshdNjf;F>NfRiudh>va;yhe;j];>rpy;tu; Xf; Kjypat;wiwj; 
njhFjpelTkw;Wk; CLgapu; elT %yk; tptrhaepyq;fspy; 
nray;KiwgLj;jg;gLtNjhLfiufspy; elTnra;tjw;fhf ,yhgfukhdku,dq;fs; ,ytrkhf 
,jw;fhftoq;fg;gLfpd;wd. jkpo;ehl;by; ePu;epiyf; fiuNahuj; 
Njhl;lj;jhtutsu;g;Gvupg;nghUSf;fhdKf;fpaMjhukhftpsq;FfpwJ. jkpo;ehl;bYs;s 32 td 
tpupthf;fikaq;fs; fpuhkg;Gwq;fspy; kuk;  tsu;f;fj; 
Njitahdnjhopy;El;gMjuittoq;Ffpd;wd. ,e;jikaq;fspy; jukhdKl;fs;/Kl;fsw;wkuf; 
fd;Wfs; %q;fpy;>NfRiudh>Njf;F>Ntk;G>kPypahLgpah>xl;Lufg; Gspkw;Wk; 
ney;ypKjypatw;iwtoq;fpj; jdpahh; epyq;fspy; tsu;g;gNjhLgapw;rp/Kfhk;fs; %yk; 
khztu;fSf;fpilNatpopg;Gzu;itVw;gLj;jTk; cjTfpd;wd. 
 
td tpupthf;fikaq;fspd; Kf;fpar; nray;ghLfs;;: 
 

• kutsu;g;Ggapw;rpmspj;jy; 
• kutsu;g;Ggw;wpatpsk;guKk;>gpur;rhuKk; nra;jy; 
• elTfsq;fiscUthf;fptpsf;Fjy; 
• kypTtpiyapy; ehw;Wfs; toq;Ftijmjpfupj;jy; 
• gapw;rpkw;Wk; Kfhk;fspd; %yk; gs;spkhztu;fs; kw;Wk; ,isQu;fSf;Ff; fhLfspd; 

Kf;fpaj;Jtk; gw;wpatpopg;Gzu;itVw;gLj;Jjy;. 
 
fhlopg;G (Deforestation) 
 
fhlopg;GgRik ,y;ytpisitAk;>Gtpntg;gkakhjiyAk; mjpfupg;gjpy; Kf;fpag; 
gq;fspg;ghsu;fspy; xd;whFk;. fhLs;sgFjpfisf; fhlw;wgFjpfshfkhw;wg;gLtjw;Ff; 
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fhlopg;Gvd;Wngau;. ntl;Lkuk;>fhfpjk;>kUe;Jkw;Wk; njhopw;rhiyjahupg;Gfs; Nghd;wnghUl;fs; 
cl;glg; gyed;ikfisekf;Ftoq;Ffpd;wd. 
 
fhlopg;gpw;fhdfhuzq;fs;: 
 

• fhLfs; tptrhaj; Njhl;lq;fs; kw;Wk; fhy;eiltsu;g;Gepyq;fshfkhw;wg;gLjy; 
MfpaKf;fpakhdfhlopg;gpw;fhdfhuzq;fshFk;. 

• kuj;Jz;LfSf;fhfntl;Ljy; rhiyNkk;ghL>kpd; NfhGuk; mikj;jy; kw;Wk; 
mizfl;Ljy; Nghd;wNkk;ghl;Leltbf;iffSf;fhfmopj;jy; 

• kf;fs; njhifmjpfupg;G>njhopy; kakhf;fk;>efukakhf;fy; kw;wk; mjpfupj;JtUk; 
cyfshtpaNjitfSf;fhff; fhLfismopj;jy;. 

 
fhlopg;gpd; tpisTfs;: 
 

• fhl;Lkuf;fl;ilfisvupg;gjhy; Nrfupf;fgl;lfhu;gd; ntsptpLtNjhL ,J fhu;gd; 
Nrfupg;Gf;Fvjph; tpisitj; jUfpwJ. 

• kuq;fSk; jhtuq;fSk; kz; Jfs;fisg; gpizf;fcjTfpd;wd. 
fhLfismfw;WtJkz; mupg;gpidmjpfhpg;gNjhLkz; tsj;ijAk; Fiwf;fpwJ. 
fhlopg;Gtwz;ltsj;ijAk; Fiwf;fpwJ. fhlopg;Gtwz;lgFjpfspy; 
ghiytdq;fiscUthf;ftoptFf;fpd;wJ. 

• ePupd; Xl;lk; kz; mupg;igmjpfupg;gNjhLjpBu; nts;sg;ngUf;ifVw;gLj;JfpwJ. 
,it<ug;gjk; kw;Wk; <uj;jd;ikiaf; Fiwf;fpwJ. 

• cs;@u; kioasTkhw;wj;jpd; fhuzkhfg; gygFjpfspd; twz;lepiyf;F top 
tFf;fpwJ. ,Jvjpu;fhyf; fhyepiyiaj; J}z;LtNjhL $oy;kz;lyj;jpd; ePu; 
row;rpiaAk; khw;wpmikf;fpwJ. 

• capupdq;fspd; thoplk; ghjpf;fg;gLtjhYk; Cl;lr;Row;rpj; jfu;TVw;gLtjhYk; 
Fwpg;gplj;jf;fmstpy; capupg;gd;kk; FiwfpwJ. 

• fpuhkg;Gwkw;Wk; fhLfspy; tho;gtu;fspd; tho;thjhuk; ghjpf;fg;gLfpwJ. 
• %d;wpy; xUgq;Ffhu;gd; ntspaplg;gLtjhy; cyfntg;gkakhjy; mjpfupf;fpd;wd. 
• tho;thjhu %yq;fshdvupnghUs;>kUj;Jt %ypiffs; kw;Wk; ,ay;#oypy; fhzg;gLk; 

cz;zj;jf;ffdpfs; Mfpad ,of;fg;gLk;. 
 
GjpafhLtsu;g;G (Afforestation) 
 
jhtuj;njhFg;igkPl;nlLf;fr; rupahdjhtuq;fisVw;fdNtjhtuq;fs; ,y;yjhjgFjpapYk; 
fhLmy;yhjepyq;fspYk; jhtuq;fs; elTnra;jNyfhLtsu;g;GMFk;. vLj;Jf;fhl;L: mizfspd; 
rupTfspy; cUthf;fg;gLk; ,f;fhLfshy; ePu; tope;NjhLjy;>kz; mug;G>kz; gbjy; 
Nghd;wtw;iwf; Fiwf;fcjTfpwJ.NkYk; gy;NtW #oy; Nritfshdfhu;gd; Nrfupg;Gkw;Wk; ePu; 
Nrkpg;igAk; mspf;fpwJ. 
xUjdpkdpjd; mlu;e;jfhl;ilcUthf;fpdhhu;; 
 
[hjt; “Nkhyha;”gNaq; (1963 Mk; Mz;Lgpwe;jtu;) vd;wRw;Wr;#oy; Mu;tyu; 
jdpkdpjdhfxUntw;Wgad;glhjepyj;jpd; kj;jpapy; 
jhtuq;fiselTnra;Jfhl;ilcUthf;fpdhu;. ,e;jpahtpd; td kdpjd; 
vd;wiof;fg;gLk; ,tu; ,e;jpahtpd; Kf;fpaejpfspy; xd;whdgpuk;kGj;jpuhtpy; 
mike;Js;scyfj;jpd; ngupaMw;Wj; jPthd k[Pypiamlu;e;jfhLfshfkhw;wpajd; 
tpiwthff; fhz;lhkpUfq;fs;>khd;fs;>ahidfs;>Gypfs; kw;Wk; gwitfspd; 
gfyplkhf ,J tpsq;FfpwJ. ,d;W ,J kj;jpaj; Njhl;lj;ijtplg; ngupaJ. 
 
     [t`u;yhy; NeUgy;fiyf;fofj;jpd; Kd;dhs; JizNte;ju; Rjpu;Fkhu; 
NrhNghupvd;gtuhy;  [htjt; “Nkhyha;g; gNaq;”mf;Nlhgu; 2013 Mz;L‘,e;jpa td 
kdpjd;;’vd;Wmiof;fg;gl;lhu;. Td ,e;jpaNkyhz;ikepWtdj;jpd; Mz;Lepfo;tpy; 
,tu; fTutpf;fg;gl;lhu;. 
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     2015 Mk; Mz;L ,e;jpahtpd; ehd;fhtJkpfg;ngupaFbkfd; tpUjhdgj;k= 
tpUJ ,tUf;Ftoq;fg;gl;lJ. ,tUilagq;fspg;gpw;fhf m];]hk; Ntshz; 
gy;fiyf;fofk; kw;Wk; fhrpuq;fhgy;fiyf;fofk; ,tUf;Ff; nfsutlhf;lu; gl;lk; 
toq;fpaJ. 
 
GjpafhLtsu;g;gpd; Nehf;fq;fs;: 
 

• fhLfspd; gug;gsitmjpfupj;jy;>mjpfkuq;fiselTnra;jy;>Mf;]p[d; 
cw;gj;jpiamjpfupj;jy; kw;Wk; fhw;wpd; juj;ijcau;j;Jjy; 

• tsq;Fd;wpafhLfisg; Gduikg;gjdhy; fhu;gd; epiyepWj;Jjiymjpfupj;jy; kw;Wk; 
tsp kz;lyf; fhu;gd;-il-Mf;i]il Fiwj;jy; 

• %q;fpy; Njhl;lq;fistsu;j;jy; 
• Rpwpatdtsg; nghUl;fs; cw;gj;jpkw;Wk; kUj;Jtj; jhtuq;fiselTnra;jy;. 
• cs;@u; rpWnrb/Gju;r; nrbfiskpSUthf;Fjy;. 

• Tpopg;Gzu;TVw;gLj;Jjy;>fz;fhzpj;jy; kw;Wk; kjpg;gPLnra;jy;. 
• ePu;kl;lk; my;yJepyj;jbePu; kl;lj;ijcau;j;Jjy;>kz;zpy; iel;u[d; 

tope;NjhLtijAk;>FbePupy; iel;u[d; fyg;gijAk; Fiwj;jy;. Mjd; 
fhuzkhfiel;u[d; khrw;w J}a ePu; cUthjy;  

• ,aw;ifapd; Jiznfhz;Lnraw;ifkPSUthf;fk; rhj;jpakhfpwJ. 
 
Fwpf;Nfhs; milTfs; /rhjidfs; 
 

• rpijTw;wfhLfs; kWrPuikf;fg;gl;Ls;sd. 
• r%fr; nrhj;Jf;fshdNky;epiynjhl;bfs;>Mo;JiwfpzWfs;> if gk;Gfs;>rKjhaf; 

$lq;fs;> E}yfq;fs; KjypadepWtg;gl;Ls;sJ. 
• Rw;W#o;epiyapay; kw;Wk; #oypay; epiyg;Gjd;ikguhkupf;fg;gl;Ls;sJ. 
• Capupgd;kk;> td capupfs; kw;Wk; kugZ %yq;fs; ghJfhf;fg;gl;Ls;sd. 
• fhLNkyhz;ikapy; r%f<LghLFwpg;ghfg; ngz;fs; gq;FFwpg;gplj;jf;fJ. 

 
Ntshz; Ntjpg; nghUl;fSk; mjd; tpisTfSk; 
 
Ntshz; NtjpnghUl;fisNtshz; Nkyhz;ikkw;Wk; gapuplg;gLk; gFjpfspy; 
gad;gLj;JtJRw;Wr;#oypd; Kf;fpag; gpur;rpidfspy; xd;whFk;. Ntshz; Ntjpg;nghUl;fs; 
vdg;gLtJcuq;fs;>Rz;zf;fyg;Gkw;Wk; mkpykhf;Fk; fhuzpfs;>kz; ghq;FgLj;Jk; 
nghUl;fs;(soil conditioners)>G+r;rpf; nfhy;ypfs; kw;Wk; tpyq;Ftau;g;gpy; cgNahfg;gLj;jg;gLk; 
Ntjpg;nghUl;fs; MFk;. 
 
mjpfg;gbahdcuq;fs;>G+r;rpf;nfhy;ypfisg; gad;gLj;JtJepyj;jbePiukhRgLj;JtNjhLFbf;f 
,ayhjjhfTk;> ,Wjpahfkz;zpd; tsj;ijAk; ghjpf;fpwJ. ngUk;ghyhdNtjpacuq;fs; 
jhtuq;fspd; tsu;r;rpf;Fj; Njitahdiel;u[d;>gh];gu];>nghl;lhrpak; kw;Wk; Cl;lr;rj;Jf;fs; 
Nghd;wtw;iwNtWgl;lmstpy; nfhz;bUf;fpwJ. kz;zpd; 
mkpyj;jd;ikEz;zpapupfisghjpg;gjd; %yk; fhu;gd; kw;Wk; iel;u[d; Row;rpapd; 
kPJjhf;fj;ijVw;gLj;JtNjhLgRik ,y;ythAkz;zpy; cs; nrd;Wcapupdq;fSf;Fj; 
Njitg;gLk; iel;u[d;>gh];gu];>ry;gu; Nghd;wKf;fpaCl;lq;fisg; ghjpf;fpwJ. ,Jkz;zpd; 
mkpymy;yJfhuj;jd;ikia $l;Ltjhy; jhtuq;fs; tho;tjw;Ff; fbdkhfpwJ. ,jd; vr;rq;fs; 
kw;Wk; nraw;ifahdNtjpnghUl;fs; Nghd;wilfNshNuhilgPidy; l;iuFNshNuh<j;Njd; 
(DDT)>ghypFNshupd; iggPidy; (POB)MfpadCl;lr;rj;J>pHVw;wj;jho;Tkw;wk; Ntshz; 
nghUl;fspd; juj;ijAk; ghjpf;fpwJ. ,g;gpupr;rpidiaePbj;jepiyahdNtshz;ik %yk; 
Fiwf;fyhk;. 
 
G+r;rpf;nfhy;ypfs; %isr;rhT> ,uj;jg; Gw;WNeha;>euk;Ger;Rjd;ik>eLf;fthjk; 
Nghd;wmwpFwpfs;>kyl;Lj;jd;ik>gpwtpf; FiwghLfs;> ,dg;ngUf;fkw;Wk; elj;ijgpwo;Tfs; 
Mfpaitfismjpfupf;fpwJ. 
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Mf;fpukpg;G nra;Js;s may;ehl;L jhtuq;fs;:  
 
md;dpaMf;fpukpg;Gmy;yJmwpKfg;gLj;jg;gLk; rpw;wpdq;fs; #oy;kz;ly nray;Kiwfisj; 
jLj;jy;>caphpgd;kj; jd;ikiamr;RWj;jy;>gpwg;gplr; rpWnrbfisf; Fiwj;jNyhLmjdhy; 
#oy;kz;ly NritfisAk; (ed;ikfisAk;) Fiwf;fpwJ.,e;jr; rpw;wpdq;fismopf;fg; 
gad;gLk; Ntjpg;nghUl;fs; gRik 
,y;ythAf;fismjpfupg;gNjhL>nkJthfEz;fhyepiy>kz;zpd;jd;ik #oy;kz;lyj;ij 
khw;wpmikf;fpwJ. vdNtgpw;g;gplj; jhtuq;fs; tsutjw;Fvw;wjy;yhjepiyVw;gLfpwJ. 
kdpju;fSf;Fcly; eyf;NfhLNghd;wxt;thj;jd;ikAk;> cs;@h; Rw;Wr;#oy; mopTkw;Wk; 
Kf;fpakhd cs;@h; rpw;wpdq;fs; ,og;igAk; Vw;gLj;JfpwJ. 
 
cyfg; ghJfhg;Grq;fj;jpd;gbmd;dpaMf;fpukpg;Gj; jhtuq;fs; thoptpl ,og;gpw;Fk; kw;Wk; 
capupgd;kj;jpw;Fk; Vw;gLj;Jk; ,uz;lhtJkpfKf;fpqmr;RWj;jyhFk;. 
 
Mf;fpukpg;Gj; jhtuq;fs; vd;why; vd;d? 
 
cs;@h; my;yhjxUrpw;wpdk; ,aw;ifahfNt #oy; njhFg;gpy; my;yJFwpg;gpl;lehl;by; gutp> 
cs;@h; rpw;wpdq;fspd; capupay; kw;Wk; tho;epiyapy; FWf;fPLnra;tJkw;Wk; 
#o;j;njhFg;gpw;F xUnghpamr;RWj;jiyVw;gLj;jp>nghUshjhu ,ag;giAk; vw;gLj;JtjhFk; 
fhw;Wthd; my;yJ fly; topahfj; JiwKfq;fs; %yk; gyMf;fpukpg;G ,dq;fs; 
jw;nrayhfmwpKfkhfpaitvdepiywpWj;jg;gl;lJ. rpyMuha;r;rpepWtdq;fs; fhl;L 
,ay;tiffspd; kugZtsf;$Wfis (germplasm) ,wf;Fkjpnra;Ak;NghJk; ,it 
mwpKfg;gLj;jg;gl;L;s;sd. tof;fkhfMf;fpukpg;Gj; jhtuq;fspd; cz;zj; jFe;jgoq;fs; 
gwitfspd; %yk; gug;gg;gLfpd;wd.  
Mf;fpukpg;Gj; jhtuq;fs; Ntfkhftsuf;$bajhfTk;>vspjpy; jftikj;Jf; nfhs;tjhfTk; 
cs;sJ. ,itfs; ,iykl;Fj; juj;ijkhw;Wtjd; %yk; kz;zpd; 
r%fmikg;igkhw;wpkz;zpYs;scapupdq;fs;>kz; tpyq;Ffs; kw;Wk; #oy;kz;ly 
nray;ghLfisg; ghjpf;fpwJ. 
 
,itkz;zpy; rpijj;jypd; kPJvjpu;kiwtpisitVw;gLj;jpmUfpYs;s cs;@h; 
rpw;wpdq;fSf;FmOj;jj;ijf; nfhLf;fpwJ. Rw;W#oy; gpur;rpidfisVw;gLj;Jk; 
rpyMf;fpukpg;Gj; jhtuq;fisg; gw;wpfPNotpthjpf;fg;gl;Ls;sJ. 
 
INfhh;dpahfpuh]pg];  
 
,Jnjd; mnkhpf;fhitg; Gfyplkhff; nfhz;lMf;fpukpg;Gj; jhtukhFk;.,JePy; epiymyq;fhuj; 
jhtukhfmwpKfg;gLj;jg;gl;lJ. ,itMz;LKOtJk; Ntfkhftsu;fpwJ. ,jd; 
gue;Jtpupe;jtsu;;r;rp>cyfstpyhdcapupgd;kj;jpd; ,og;gpw;Ff; fhuzkhfpwJ. ,jd; 
jhtukpjitcapupfspd; tsu;r;rpiag; ghjpg;gNjhL ,WjpahfePu; #oy;kz;lyj;ijNa 
khw;wptpLfpwJ. 
 
ePu; epiyfspy; Mf;]p[dpd; msitFiwg;gNjhLCl;lkpFj;jYf;Fk; toptFf;fpwJ. 
,Jkdpjcly; eyj;jpw;Fmr;RWj;jyhfcs;sJ. Vnddpy; ,JNehiacUthf;Fk; nfhRf;fspd; 
(Fwpg;ghfmNdhgpyp];) ,dg;ngUf;fk; nra;Ak; ciwtplkhfTk;>jdpahfkpjf;fk; 
,lu;e;jNtu;fSk;>ghjp %o;fpa ,iyfspy; ej;ijfSk; cs;sd. ,J Mo;epiyf;Rr; #upa 
xspCLUTtijj; jilnra;tNjhL>kPd; gpbj;jy;>nghOJNghf;Fkw;Wk; ePu; kpd;rhuk; 
cw;gj;jpiaAk; ghjpf;fpwJ. 
 
Nyz;lhdhfkhuh: 
 
CyfMf;fpukpg;Grpw;wpdq;fspd; juTj;jsmikg;G %yk; kpfTk; NkhrkhdMf;fpukpg;Gr; 
rpw;wpdkhf ,J milahsk; fhzg;gl;Ls;sJ. ,Jtlmnkupf;fhtpypUe;JmoFj; 
jhtukhfmwpKfg;gLj;jg;gl;lxUMf;fpukpg;Grpw;wpdhFk;. ,Hgutyhfj; 
jftiktilagy;NtWthoplj;ijMf;fpukpf;fpwJ. 
 
,Jgwitfs; %yk; guTfpwJ. Ntu;Rug;Gcapu;Ntjptpisit (allelopathic) ,it 
Vw;gLj;Jtjhy; Rw;wpf; fhzg;gLk; jhtutpijKisj;jy; kw;Wk; Ntu; ePl;rpailjypd; 
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tsu;r;rpiaj; jLf;fpwJ. Ntu;fisePf;Fjy; kw;Wk; capuptopf; fl;Lg;gLj;Jjy; Mfpad 
,jidf; fl;Lg;gLj;Jk; kf;fSf;F ,tw;wpd; jz;LfiscgNahfpj;JtPl;LcgNahfg; 
nghUl;fshd $ilfs;>kur;rhkhd;fs; (fl;by; cl;gl) jahupf;fg; gapw;rpmspf;fg;gLfpwJ. 
 
ghu;j;jPdpak; `p];bNuh/Nghu]; 
 
njd; mnkupf;fhit ,Ug;gplkhff; nfhz;lghu;j;jPdpak; `p];bNuh/Nghu]; 
,wf;Fkjpnra;ag;gl;lczTj; jhdpaq;fSld; vjpu;ghuhjtpjkhff; fye;Jcyfpd; 
gy;NtWgFjpfspy; mwpKfg;gLj;jg;gl;lJ. ,JfhLfspy; fhzg;gLk; 
jPq;Ftpistpf;ff;$bafisr; nrbahFk;. ,itgpwg;gplr; rpw;wpdq;fspd; tsu;r;rpiaf; 
Fiwg;gNjhLtpyq;FfSf;Ff; fpilf;Fk; jPtdq;fisAk; Fiwf;fpwJ. Nka;r;ry; kw;Wk; 
tpisepyq;fspYk; nghJthfmjd; tpisr;riyf; Fiwf;fpwJ. ,j;jhtuq;fshy; Ntupy; 
cw;gj;jpnra;ag;gLk; capu;Ntjpg; nghUl;fs; gapu; kw;Wk; gpwg;gplj; jhtuq;fspd; 
tsu;r;rpiaxLf;FfpwJ. ,jd; kfue;jj;Jfs;fs; kdpju;fspy; ehrpaow;rp> 
M];Jkh>Njhyow;rpNghd;wtw;iwVw;gLj;JfpwJ. 
 
GNuhrhgp]; [{yp/g;Nshuh:  
 
GNuhrhgp]; [{yp/g;Nshuhnkf;]pNfhkw;Wk; njd; mnkhpf;fhtpypUe;Jte;jMf;fpukpg;Gj; 
jhtukhFk;.  
 
,J F[uhj;jpy; Kjd; Kjyhfg; ghiytdg; gutiyj; jLf;fmwpKfg;gLj;jg;gl;lJ. 
gpwFMe;jpug;gpuNjrk; kw;Wk; jkpo;ehl;by; vhpnghUshfmwpKfg;gLj;jg;gl;lJ.  
 
,JxUtypikkpFMf;fpukpg;GFbNawpahFk;. ,jd; tpisthftho;tplq;fs; ,r;rpw;wpdq;fshy; 
tpiuthfMf;fpukpf;fg;gLfpwJ. ,jd; Mf;fpukpg;Gtshpltho; kUj;Jt %ypifr; rpw;wpdq;fspd; 
tsh;gug;igf; Fiwf;fpwJ. ,Jfhw;Wtopkz; mhpkhzj;ijj; jLf;fTk;>ghiytdkw;Wk; 
flw;fiuNahuq;fspy; fhzg;gLk; kzw; Fd;Wfs; epiyngwTk; cjTfpwJ. ,itkz;zpy; 
fhzg;gLk; jPq;Ftpistpf;ff;$bamghafukhdNtjpg;nghUl;fis 
cwpQ;RtNjhLkuf;fhpcUthf;fj;jpw;F Kf;fpa %y MjhukhfTk; tpsq;FfpwJ.  
 
ghJfhg;G:  
 
epyg;gug;G>Gtpapay; kw;Wk; fhyepiy tbtq;fs;>Kiwfs; Mfpatw;why; 
,e;jpahgy;NtWgl;lcapjptiffisf; nfhz;Ls;sd. ,k;khngUk; gd;Kfj;jd;ikgyRw;Wr;#oy; 
gpur;rpidfs; fhuzkhfjw;NghJmr;RWj;jYf;F cs;shfpAs;sJ. ,jw;Fg; 
ghJfhg;Gvd;wxUKf;fpafUtpiaekJnrhe;jkz;zpypUe;J gy ,dq;fs; ,oj;jiyf; 
Fiwg;gjw;Fg; gad;gLj;jyhk;. ,dr;nry; tsf;$W ghJfhg;G>thoplg; NgZif (in 
situ)>Gwthoplg; NgZif (ex sit)>Ma;Tf;$l tsu;g;GKiwkhjpupfs; (in 
vitro)>MfpaNkyhz;ikcj;jpfisg; gad;gLj;Jtjd; %yk; ,ltiu (endemic) kw;Wk; 
mr;RWj;jg;gLk; rpw;wpdq;fs; ghJfhf;fg;gLfpd;wd. 
 
thoplg; NgZifghJfhg;G (in situ conservation) 
 
,it ,aw;ifthoplq;fspy; fhzg;gLk; kugpay; Mjhuq;fspd; Nkyhz;ikkw;Wk; 
ghJfhg;Gvd;gjhFk;. ,q;Fj; jhtuq;fs; my;yJtpyq;fpdq;fs; 
jw;NghJs;stho;tplq;fspNyNaghJfhf;fg;gLfpd;wd. ,g;ghJfhg;GKiw %yk; 
mr;RWj;jYf;Fl;gl;l td tkuq;fs;>kUj;Jtkw;Wk; eWkzj;jhtuq;fs; ghJfhf;fg;gLfpd;wd. 
rKjhak; my;yJkhepyg; ghJfhg;G %yk; tdtpyq;F>Njrpag; G+q;fhkw;Wk; 
capu;Nfhsfhg;gfq;fs; cs;slf;fpaitnray;gLj;jg;gLfpd;wd. Rw;Wr;#oy; upjPahfjdpj;Jtk; 
ngw;wkw;Wk; gy;tifik epiwe;jgFjpfs; rl;lg;G+u;tkhf td tpyq;Fruzhyaq;fs;>Njrpag; 
G+q;fhf;fs; kw;Wk; capu;Nfhsk;>capupay; fhg;gfq;fshfg; ghJfhf;fg;gLfpd;wd. 
Nkfkiy>rj;jpakq;fyk; td capupfhg;gfk;>fpz;bkw;Wk; ngupahu;  Njrpag;G+q;fh>Nkw;R 
njhlu;r;rpkiy>ePyfpup> mf];jpakiykw;Wk; kd;dhu; tisFlhMfpait jkpo;ehl;bd; 
capu;Nfhsfhg;gfq;fs; MFk;. 
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Nfhapy; fhLfs; (sacred groves) 
 
,it r%fq;fshy; ghJfhf;fg;gl;Ltsu;f;fg;gl;lkuq;fspd; 
njhFg;GfshfNthmy;yJNjhl;lq;fshfNthnjhFg;GfshfNthmy;yJNjhl;lq;fshfNthr%fj;jp
d; ghJfhg;gpw;fhfxUFwpg;gpl;lrkar; rpj;jhe;jq;fisf; nfhz;bUf;Fk; 
tYthdkjek;gpf;ifnfhz;lmikg;Gfismbg;gilahff; nfhz;lit. ngUk;ghYk; 
xt;nthUfpuhkj;Jf; Nfhapy;fhLfSk; Iadhu; my;yJmk;kd; Nghd;wfpuhkMz;>ngz; 
nja;tq;fspd; ciwtplkhfNt ,it fUjg;gLfpd;wd. jkpo;ehLKOtJk; 448 Nfhapy; fhLfs; 
Mtzg;gLj;jg;gl;Ls;sd. ,jpy; MW Nfhapy; fhLfs; tpupthdjhtukw;wk; tpyq;fpdtif 
(floristic and faunistic) Ma;TfSf;FvLj;Jf;nfhs;sg;gl;Ls;sd. 
(gdq;FbNrhiy>jpUFWq;Fbkw;Wk; cjaq;FbfhL>rpj;jd;dthry;>Gj;Jg;gl;Lkw;Wk; Njtjhdk;). 
,itePu;ghrdk;>jPtdk;>kUj;Jtj; jhtuq;fs; kw;Wk; Ez;fhyepiyfl;Lg;ghLMfpatw;iwg; 
ghJfhg;gjd; %yk; VuhskhdRw;Wr;#oy; 
mikg;Gr;Nritfismz;ilgFjpfSf;Ftoq;Ffpd;wd. 
 
Gwthoplg; NgZif (Ex-situ conservation) 
 
,g;ghJfhg;GKiwapy; rpw;wpdq;fs; ,aw;ifr;#oYf;FntspNaghJfhf;fg;gLfpd;wd. ,it  
jhtutpay;  Njhl;lq;fs;>tpyq;fpay; G+q;fhf;fisj; 
Njhw;Wtpj;jy;>ghJfhg;Gcj;jpfshdkugZ>kfue;jk;>tpij>mftsu; KiwghJfhg;G>ciwFspu; 
ghJfhg;G>ehw;Wfs; >jpRtsu;g;Gkw;Wk; DNA tq;fpfs; %yk; ghJfhf;fg;gLfpd;wd. ,e;jtrjpfs; 
mr;RUj;jYf;Fz;lhdrpw;wpdq;fSf;Fciwtplk; kw;Wk; guhkupg;Gtoq;FtNjhLkl;Lky;yhky; 
rKjhaj;jpw;fhdfy;tpkw;Wk; nghOJNghf;Fmk;rq;fisAk; ngw;Wj; jUfpd;wd. 
 
,aw;ifghJfhg;gpw;fhdgd;dhl;Lxd;wpak; (International Union forConservation of Nature-
IUCN) 
 
,aw;ifghJfhg;gpw;fhdgd;dhl;Lxd;wpak; (IUCN) 1948 mk; Mz;LNjhw;Wtpf;fg;gl;lcyfpd; 
goikahdRw;Wr;#oy; mikg;ghFk;. ,jd; jiyikafk; Rtpl;]u;yhe;Jehl;bYs;sf;yhe;JvDk; 
,lj;jpYs;sJ. ,JmuR>muRrhuhepWtdq;fs;>tpQ;Qhdpfs;>tzpfk; kw;Wk; 
cs;shl;rprKjhaq;fSf;Fk;>xUeLepiymikg;ghftpsq;FfpwJ. Rw;Wr;#oy; ghJfhg;Gkw;Wk; 
epiyahdtsu;r;rpAld; njhlu;gilanfhs;iffiseilKiwg;gLj;Jk; Nehf;fj;Jld; ,J 
cUthf;fg;gl;Ls;sJ. 
 
IUNC rptg;Ggl;bay; (nrk;gl;bay;) 
 
,g; gl;baypy; gpupTfs;>jhtukw;Wk; tpyq;fpdtsq;fSf;FVw;gLk; mr;RWj;jy;fspd; tpfpjk; 
kw;Wk; ghJfhg;GKd;Dupikfs; Mfpatw;iwkjpg;gPLnra;aekf;FcjTfpwJ.  
 
 
 
,J cyfyhtpa midj;Jj; jhtukw;Wk; tpyq;fpdr; rpw;wpdq;fspd; 
mr;RWj;jYf;Fcs;sghJfhg;gpidtoq;fmurpid ,zq;fitg;gjw;FcjTk; xU 
rf;jptha;e;jfUtpahFk;. 
 
IUNC ghJfhf;fg;gl;lgFjpfiscUthf;fpkw;Wk; mr;RWj;jYf;Fcs;shdrpw;wpdq;fisg; 
ghJfhf;f capupdq;fSf;Fj; jFe;jmbg;gilfiscUthf;fpAs;sd. mjd; mbg;gilfs; 
gpd;tUkhW: 
 
m –capupdj;njhifFiwg;G 
M –Gtpapay; tuk;G 
, - rpwpacapupdj;njhifmsTkw;Wk; rupT 
< - kpfTk; rpwpamy;yJFWf;fg;gl;lcapupdj;njhif 
c –msTgFg;gha;T 
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IUNCrptg;Gg; gl;bay; tifg;ghLfs; 
Mope;jit (Extinct - Ex) 
 
filrp jdp capupapd; ,wg;gpw;Fve;jepahakhdre;NjfKk; ,y;yhjNghJme;jtifg;ghl;bd; 
myF (taxon) mope;Jtpl;lJ. vdf; fUjg;gLk;.kpftpupthd fs 
Ma;Tfs;>Kd;NggjpTnra;ag;gl;l ,lq;fspYk;>mj;jifagpwthoplq;fspYk; nghUj;jkhd 
fhyq;fspy; (ehs;>gUtk;>kw;Wk; Mz;LKOtJk;) guty; vy;iyfs; KOtJk; xUjdpr; 
rpw;wpdj;ijg; gjpTnra;aj; jtwpdhy; me;jcapupdk; Kw;wpYk; mope;jjhff; fUjg;gLk;. 
vLj;Jf;fhl;L: epA+uhfe;j]; ePrpahd];. 
 
,ay;thoplj;jpy; mope;jit (Exinct in the wild - EW) 
 
xUtifg;ghl;L myF ,aw;if #oypy; mope;Jtpl;lNghjpYk; fle;jfhyg; guty; tuk;gfSf;F 
ntspNatsu;g;G #oypNyh my;yJ ,ay;#oy; kag;gl;lcapupj; njhifahfNth> 
mjDilagioa guty; tuk;gpw;FkpfntspNa (capupj;njhif) kl;Lk; capu; thof;$bait. 
vLj;Jf;fhl;L: [pd;NfhigNyhgh.  
 
Mop tpspk;gpy; cs;sit (Critically Endangered - CR) 
 
xUtifg;ghl;L myFfpilf;fpd;wrpwe;jrhd;Wfspd; mbg;gilapy; m Kjy; c tiuapyhd 
fhuzpfspy; moptpspk;Gfhuzpf;fhdmk;rq;fisg; ngWkhapd; moptpspk;gpy; cs;sjhff; 
fUjg;gLk;. ,e;jg; gl;baypy; cs;sjhtuq;fs; khngUk; mopTtpisit Nehf;fpajhff; 
fUjg;gLk; (,ay; #oypy;). vLj;Jf;fhl;L: A+/Nghu;gpahrhe;jg;ghap>igg;gu; ghu;ngup>ir[P[pak; 
Nfk;gpypahdk;. 
 
mopepiyj; jhtuq;fs; (Endangered – EN) 
 
xUtifg;ghl;L myFfpilf;fpd;wrhd;Wfspd; mbg;gilapy; m Kjy; c tiuapyhd 
fhuzpfspy; VNjDk; xd;wpd; mopepiyf;fhdmk;rq;fSf;Fg; nghUe;Jkhapd; mJmopepiy 
jhtukhff; fUjg;gLfpwJ. mit ,aw;ifr;#oypy; mopAk; fLikahdmopTfisvjpu; 
Nehf;fpajhf NtfUjg;gLfpd;wd. vLj;Jf;fhl;L: ,ypNahfhu;g];ntD];l];>NghNfh];nlkhd; 
ePy;fpupf];> A+[Pdpahrpq;fk;gl;bahdh. 
 
ghJfhg;G ,af;fk; 
 
xUr%fepiyapyhdgq;fspg;GekJRw;Wr;#oypd; NgZifkw;Wk; 
ghJfhg;gpw;FcjTfpwJ. G+kpapYs;smidj;Jcapupdq;fSf;Fk; 
ek;KilaRw;Wr;#oy; xUnghJthdnghf;fp~khFk;. Xt;nthUjdpegUk; 
,Jgw;wpvr;rupf;ifahf ,Uf;fNtz;Lk; kw;Wk; cs;@h; #oiyg; 
ghJfhg;gpw;fhftbtikf;fg;gl;ljpl;lq;fspy; jPtpukhfg; gq;Nfw;fNtz;Lk;. 
Rw;Wr;#oiyg; ghJfhg;gjw;fhfg; gykf;fs; ,af;fq;fis 
,e;jpatuyhWfz;bUf;fpwJ. 
 
rpg;Nfh ,af;fk; 
 
     1972-Mk; Mz;L ,kakiygFjpapYs;sgoq;Fbngz;fs; fhLfs; 
Ruz;lg;gLtjw;Fvjpu;g;Gnjuptpj;jdu;. 1974-Mk; Mz;LrhNkhypkhtl;lj;jpYs;skz;ly; 
fpuhkj;jpy; Re;ju;yhy; gFFdhvd;gtuhy; ,J rpg;Nfh ,af;fk; vdkhw;wg;gl;lJ. 
xUtpisahl;Lg; nghUs; jahupg;GepWtdk; 
kuq;fisntl;Ltjw;Fvjpuhfkuq;fisxd;whff; fl;bj;jOtpkf;fs; vjpu;g;igj; 
njuptpj;jdu;. rpg;Nfh ,af;fj;jpd; Kf;fpamk;rq;fs;. 
 

• ,e;j ,af;fk; murpay; rhh;gw;wJ. 
• ,Jfhe;jpar; rpe;jidfs; mbg;gilapyhdjd;dhu;t ,af;fkhfk; 
• rpg;Nfh ,af;fj;jpd; gpujhdNehf;fq;fshdczT>jPtdk;>vupnghUs;>ehu; kw;Wk; 
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cuk; MfpaIe;JKof;fq;fs; (Five F’s Food, Fodder, Fuel, Fibre and 
Fertilizer) %yk; jq;fs; 
mbg;gilNjitfSf;fhdjd;dpiwitVw;gLj;JtjhFk;.  

 
mg;gpf;Nfh ,af;fk; 
 
,kakiyapYs;scj;jufhz;by; Gfo;ngw;wrpg;Nfh ,af;fj;jhy; <u;f;fg;gl;Lcj;juf; 
fu;ehlfhtpd; fpuhkthrpfs; jq;fSilafhLfisf; fhg;ghw;Wtjw;fhf ,Nj Nghd;w 
,af;fj;jpidj; njhlq;fpdhh;fs;. ,e;j ,af;fk; fu;ehlfhtpy; 
rpu;rpf;FmUfpYs;sFg;gpfl;Nlvd;wxUrpwpafpuhkj;jpy; ghz;Luq;fn`f;Nltpdhy; 
njhlq;fg;gl;lJ. ,e;j ,af;fk; kuq;fisntl;Ljy;>xw;iwr; 
rpw;wpdtsu;g;Gtdf;nfhs;if>fhLmopg;GMfpatw;wpw;FvjpuhfMu;g;ghl;lk; elj;jj; 
njhlq;fpaJ. 
 
ghjpg;gpw;Fcl;gl;lit (Vulnerable - VU) 
 
xUtifg;ghl;LmyFVNjDk;; fpilf;fpd;wrpwe;jrhd;Wfspd; mbg;gilapy; m Kjy; c 
tiuapyhdfhuzpfspy; VNjDk; xUghjpg;gpw;fhdmk;rq;fSf;Fg; nghUe;Jkhapd; 
mJghjpg;gpw;Fl;gl;lmk;rq;fSf;Fg; nghUe;Jkhapd; mJghjpg;gpw;Fl;gl;ljhtukhff; fUjg;gLk;. 
vdNt ,aw;if #oypy; moptpd; ghjpg;gpw;Fcl;gl;ljhff; fUjg;gLk;. vLj;Jf;fhl;L: 
lhy;ngu;[pahyhl;b/Nghypah>rhz;lyk; My;gk;>FNshNuhi]yhd; Rtpl;bdhah. 
 
mopTmd;ikj;jhtuq;fs; (Near Threatened - NT) 
 
xUtifg;ghl;LmyFfpilf;fpd;wrpwe;jrhd;Wfspd; mbg;gilapy; m Kjy; c 
tiuapyhdfhuzpfspy; VNjDk; xd;wpd; mk;rq;fSf;FmopTmd;ikmyfpd; jd;ikf;Fg; 
nghUe;Jkhapd;  mJmopTmd;ikjhtukhff; fUjg;gLk;. ,j;jifajhtuq;fs; vjpu;fhyj;jpy; 
mopTmr;RWj;jYf;Fcl;gLk; jhtuq;fshFk;. 
 
Fiwe;jftdj;jpw;Fcl;gl;lit (Least concerned - LC) 
 
xUtifg;ghl;bd; myFNkw;fz;lmyFfSf;Fmg;ghw;gl;litaha; 
,Ug;gpd;>mJFiwe;jftdj;jpw;Fcl;gl;litvdf; fUjg;gLfpwJ. 
 
jfty; FiwghLcs;sit (Date Deficient -DD) 
 
xUtifg;ghl;bd; myfpd; mopepiyfisg; gw;wpmjDilaguty; kw;Wk; capupj;njhifapd; 
mbg;gilapy; NeubahfNthmy;yJkiwKfkhfNthkjpg;gpLtjw;Fg; NghJkhdjuTfs; ,y;yhj 
jhtuq;fSf;Fj; jfty; FiwghLcs;sjhffUjg;gLfpwJ. 
 
kjpg;gplg;glhjhJ (Not Evaluated - NE) 
 
Nkw;fz;l fhuzpfspd; mbg;gilapy; cupakjpg;gplg;glhjtifg;ghl;bd; myF 
kjpg;gPLnra;ag;glhjitvdf; fUjg;gLfpwJ 
 
,ltiuikaq;fs; kw;Wk; ,ltiujhtuq;fs; (Endemic centres and endemic plants) 
xU Fwpg;gpl;lGtpapay; gFjpapy;kl;Lk; fhzg;gLk; jhtuq;fs; kw;Wk; tpyq;Ffs; ,ltiu 
rpw;wpdq;fs; vdg;gLfpd;wd. Gtpapd; ngupamy;yJrpwpagFjpfspy; ,ltiurpw;wpdq;fs; 
fhzg;glyhk;. rpy ,ltiuj; jhtuq;fs; xUFwpg;gpl;lfz;lj;jpYk; my;yJxUfz;lj;jpd; xU 
gFjpapYk; kw;wit xUjdpj; jPtpYk; fhzg;glyhk;. 
 
xU Fwpg;gpl;l Gtpgug;gpd; tuk;gpw;Fl;gl;lve;jxUrpw;wpdKk; ,ltiurpw;wpdk; vdf; 
Fwpg;gplg;gLfpd;wd. ,jw;Fj; jdpikg;gLjy;>rpw;wpdq;fSf;F ,ilNaahd ,ilr 
;nray;fs;>tpijguTjypy; rpf;fy;fs;>xUFwpg;gpl;l ,lk; jstpNrlj;Jtk;>kw;Wk;gyRw;Wr;#oy; 
kw;Wk; #o;epiyapay; gpur;rpidfs; Nghd;wgy;NtWfhuzq;fshf ,Uf;fyhk;. %d;Wngupa 
,ltiuikaq;fs; kw;Wk; 27 Ez;zpa,ltiuikaq;fs; ,e;jpahtpy; fhzg;gLfpd;wd. 
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,e;jpahtpy; Rkhu; %d;wpy; xUgq;F ,ltiuj; jhtu ,dq;fshfmilahsk; fhzg;gl;Ls;sd 
kw;Wk; ,e;jpahtpd; %d;WKf;fpajhtutpay; kz;lyq;fspy;>mjhtJ ,e;jpa ,kakiy>jPgfw;g 
,e;jpah kw;Wk; me;jkhdepf;Nfhghu; jPTfspy; gutpf; fhzg;gLfpd;wd. Fwpg;ghfNkw;Fj; 
njhlu;r;rpkiyg; gFjpapy; mjpfkhdnrwptpy; ,ltiujhtuq;fs; fhzg;gLfpd;wd. `hu;l; 
tpf;fpahigNdl;lhkw;Wk; ngd;bf;fpahnfhz;lg;gdhMfpad ,ltiuj; jhtuq;fSf;Fr; rpwe;j 
vLj;Jf;fhl;LfshFk;. /NghNa]p>Vg;gpNa]p> M];l;Nuypkw;Wk; Mu;f;fpNl]p FLk;gj;ijr; rhu;e;j 
rpWnrbfNsmjpfr; rjtPjj;jpy; fhzg;gLk; ,ltiujhtuq;fhsFk;. 
 

,ltiuj; jhtuq;fs; tsupay;G ,ltiuikak; 
gf;fhupahFw;whyd;rp]; kuk; Nkw;Fj;njhlu;r;rpkiyapd; 

njw;FgFjp 
mf];jpakiya;ahghrp/g;Nshuh kuk; jPgfw;g ,e;jpah 
`hu;l;tpf;fpahigNdl;lh kuk; jPgfw;gk; kw;Wk; tl 

,e;jpahgFjp 
ngd;bf;fpahnfhz;lg;gdh kuk; jkpo;ehLkw;Wk; Nfushtpd; 

Nkw;Fj; njhlu;r;rpkiyfs; 
neg;ge;j]; fhrpahdh td;nfhb fhrpkiyfs; kw;Wk; 

Nkfhyah 
 
FWfpa Fwpg;gpl;ltrpg;gplk;>Fiwthdtpijcw;gj;jp>Fiwe;jguty; tpfpjk;>Fiwe;jthOk; 
jd;ikAilait kw;Wk; kdpjf; FWf;fPLfs; MfpadngUk;ghYk; ,ltiuj; jhtur; 
rpw;wpdq;fspd; mr;RWj;jYf;FKf;fpafhuzq;fs; MFk;. ,tw;wpd; ghJfhg;gpw;Fj; jPtpu 
Kaw;rpfis Nkw;nfhs;sg;glhtpbd; cyfstpy; ,r;rpw;wpdq;fs; moptJcWjpahFk;. 
 
fhh;gd; ftug;gLjy; kw;Wk; Nrkpg;G(Carbon capture and storage – CCS) : 
 
fhh;gd; ftug;gLjy; kw;Wk; Nrkpg;Gvd;gJtzpkz;lyj;jpd; fhh;gd; il Mf;i]il 
caphpnjhopy;El;gk; %ykhff; ifg;gw;wpxUfpNyhkPl;lh; my;yJmjw;Ff; fPohdMoj;jpy; 
cs;sepyj;jbg; ghiwfSf;fpilNacl;nrYj;jpr; Nrkpf;Fk; KiwahFk;. ngUk; 
%yq;fshdnjhopw;rhiyfs; kw;Wk; kpd; MiyfspypUe;JntspNaw;wg;gLk; fhh;gd; il 
Mf;i]il tspkz;lyj;jpw;Ftplhky; ,Wjpahfr; Nrkpj;jy; %yk; 
Gtpntg;gkhjiykl;Lg;gLj;Jk; Xh; mZFKiwahFk;. gy;NtWMo;e;jGtpapay; mikg;Gfspy; 
epiyj;jNrkpg;gpw;fhfg; gyghJfhf;fg;glNtz;ba ,lq;fs; ,jw;fhfj; Njh;Tnra;ag;gl;Ls;sd. 
ngUq;fly;fspy;>jputr; Nrkpg;ghfTk;>cNyhfMf;i]ilg; gad;gLj;jf; fhh;gd; il Mf;i]il 
Fiwj;jy; %yk; jplkhdfhh;gNdl;lhfkhw;wpcyh; my;yJjplr; Nrkpg;ghfTk; 
Nrkpj;Jitf;fg;gLfpwJ. ,JGtpapay; Nrfhpg;Gvd;Wk; mwpag;gLfpwJkw;Wk; epyj;jbGtpapay; 
mikg;Gfspy; fhh;gd; il Mf;i]il Neubahfcl;nrYj;Jjiycs;slf;fpaKiwahFk;. 
Fiwe;JtUk; vz;nza; tay;fs;>vhpthA (tay;fs;) Jiwfs;>cth; ePUw;Wfs; kw;Wk; 
mfo;tpw;Fcfhjepyf;fhpRuq;fq;fs; Nghd;witNrkpg;G ,lq;fshfg; ghpe;Jiuf;fg;gl;Ls;sd.  
 
fhh;gd; Nrfhpg;G(Carbon sequestration):  
 
fhh;gd; Nrfhpg;Gvd;gJtspkz;lyf; fhpakpythAitf; Fiwf;Fk; Nehf;fpy; tspf; fhh;gidg; 
gphpj;njLj;Jr; Nrkpf;Fk; xUnray;KiwahFk;.  
 
jhtuq;fspYk;>flypYk; ,aw;ifahfNtfhh;gd; Nrfhpg;Gepfo;fpwJ. td kw;Wk; kz; 
ghJfhg;Gnray;Kiwfs; fhh;gd; Nrfhpg;igmjpfhpg;gjd; %yk; epyf;fhh;gd; Nrfhpg;Gkw;Wk; 
Nrkpg;igg; nghJthfepiwtilar; nra;fpd;wd.  
 
vLj;Jf;fhl;lhfEz; ghrpfspd; rpw;wpdq;fshdFNshnuy;yh>nrdpnl];k];> f;&f;fhf;f]; kw;Wk; 
fpshkpNlhNkhd]; cyfnkq;Fk; fhpakpythAtpd; fhh;gidr; Nrfhpg;gjw;Fcjtpg; Ghpfpd;wd. 
An[dpahNfh;Nah/gpy;Nyl;lh>nlf;Nfhkh ];Nld;];>rpd;dNkhkk; Ntuk; Mfpakuq;fs; 
mjpfsTfhh;gd; Nrfhpg;Gj; jpwd; ngw;Ws;sd. flw;ngUk;ghrpfs;>flw;Gw;fs; kw;Wk; rJg;Gepyf; 
fhLfSk; fhpakpythAitf; fl;Lg;gLj;jmjpfj; jpwd; ngw;Ws;sd.   
 
fhh;gd; topj;jlk; (Carbon Footprint): 
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kdpjdpd; xt;nthUnraYk; ek; fhybr;RtLNghy; Xh; jlj;jpidj; Njhw;Wtpf;ffpd;wd. 
tptrhak;>njhopw;rhiyfs;>fhlopg;G>fopTePf;fk;>njhy;gbtvhpnghUisvhpj;jy; 
Nghd;wkhDleltbf;iffs; %yk; NeubahfNthmy;yJkiwKfkhfNthgRik ,y;ythAg; 
nghUl;fisnkhj;jkhfcUthf;Fjy; 'fhh;gd; topj;jlk;' vdg;gLfpwJ. 
,jidxUjdpegh;>FLk;gk;>epWtdk; Nghd;wnjhopw;rhiyfs; Mfpaepiyfspy; kw;Wk; 
khepymy;yJNjrpamstpy; fzf;fpl;Lf; Fwpg;gplg;gLfpwJ. ,jidxUtUlj;jpy; 
fhpakpythAld; msitapy; fzf;fplg; nghJthfkjpg;gplg;gLfpwJ. 
njhy;gbtvhpnghUisvhpj;jy; %yk; fhpakpythAkw;Wk; gRik ,y;ythAf;fs; 
ntspaplg;gLfpd;wd. ,e;jthAg;nghUl;fs; #hpa Mw;wiyj; jLg;gjd; 
fhuzkhfcyfntg;gepiymjpfhpf;fr; nra;Jgdpf;fl;bfs; fiujy;>mjdhy; 
gyjho;thdgFjpfs; ePhpy; %o;Fjy; kw;Wk; jPtpuf; fhyepiyVw;wj;jho;Tfspd; fhuzkhfg; 
Gay;>fhw;Wkw;Wk; Mopg;NguiyVw;gl top tFf;fpd;wd. fhh;gd; topj;jlj;jpidf; Fiwf;ff; 
fPo;f;fhZk; Kiwfisg; gpd;gw;wyhk;.  
 

1. cs;ehl;by; tpisAk; fdpfs; kw;Wk; cw;gj;jpahFk; nghUl;fiscz;Zjy;  
 

2. kpd;dZrhjdq;fspd; gad;ghl;ilf; Fiwj;jy;  
 

3. gazq;fisf; Fiwj;jy;  
 

4. Jhpjkw;Wk; ghJfhf;fg;gl;l>gjg;gLj;jg;gl;l>ngl;bapyplg;gl;lczTg; nghUl;fisj; 
jtph;j;jy;. 
 

5. Njhl;lq;fiscUthf;Fjy;  
 

6. ,iwr;rpkw;Wk; fly; czTfs; cl;nfhs;tijf; Fiwj;jy;. 
Nfhoptsh;g;Gfhy;eiltsh;g;igtplf; Fiwe;jmsTtsh; ,lj;jpidAk;>Cl;lg;nghUl;fs; 
Njitkw;Wk; FiwthdkhRghl;bidVw;gLj;JfpwJ.  
 

7. kbf;fzpdpgad;ghl;bidf; Fiwj;jy; (8kzp Neuk; gad;ghL 2 fp.fpuhk; 
msTfhpakpythAtpidxUtUlj;jpy; ntspapLfpwJ).  
 

8. Jzpfisf; nfhbfspy; cyh;j;Jjy; Mfpatw;wpd; %yk; Fiwf;fyhk;.  
 

(vLj;Jf;fhl;lhf‘fptp’Nghd;w ,wf;Fkjpnra;ag;gl;lgoq;fisthq;fpdhy;>mJkiwKfkhff; 
fhu;gd; topj;jlj;ijCf;Ftpj;jyhFk;. vt;thnwdpy; ,g;gok; fg;gy; 
my;yJthd;topNaneLe;J}uk; gazpg;gjhy; gy;yhapufpNyhfpuhk; 
fupakpythAitntspaplVJthfpwJ. 

 
caphpkuf;fhpkk; (Biochar): 
 
caphpkufhpkk; vd;gJfhh;gidr; Nrfhpf;fg; gad;gLk; xUePz;lfhyKiwahFk;. jhtuq;fspd; 
fhh;gd; %yg;nghUs; Nrkpg;Gj;jpwd; mjpfhpg;G %yk; kuk; kw;Wk; gaph;f;fopTg; nghUl;fs; 
xusTvhpf;fg;gl;Lf; fhh;gd; kpFe;j>nkJthfkl;Fk; nghUshfkhw;wpcaphpf;fhpkk; 
cUthf;fg;gLfpwJ. ,Jkz;zpd; tsj;ijr; rPuikf;f/jpUj;jpaikf;fcjTk; Xh; 
tiffhpr;Nrh;kk; MFk;. ,JxUjplkhd>cWjpahd>fhh;gd; kpFe;jgy;yhapuk; Mz;Lkz;zpy; 
ePbj;Jepiyj;jpUf;ff;$baxd;whFk;. ngUk;ghyhdkuf;fhpNghycaphpafhpkKk; 
caphpj;jpus;fisFiwe;jmsTgpuhzthATld; vhpj;JcUthf;Fk; topKiwahFk;. ,jd; %yk; 
kuk; Kw;wpYk; vhpe;JtpLtJjtph;f;fg;gLfpwJ. vdNtcaphpaf;fhpkk; fhpkr; Nrfhpg;Gj;jpwd; 
%yk; Rw;Wr;#oy; khRghl;ilkl;Lg;gLj;jcjTfpwJ. caphpafhpkj;ijj; jdpj;Njmkpykz;zpy; 
Nrh;f;fg;gl;lhYk; mJkz;zpd; tsj;ijf; $l;LtNjhly;yhky; mjpftptrhakf#y; 
je;J>rpyjiokw;Wk; kz; %yk; guTk; Neha;f;fhuzpfsplkpUe;Jk; ghJfhg;gpidmspf;fpwJ. 
,Jkuf;fopTkw;Wk; kuj;Jz;Lfs; ,aw;ifahfr; rpijTWtijj; jtph;j;Jf; fhh;gd; Nrkpg;G 
%yg;nghUshfcaphpafhpkj;ijkhw;wpaikf;Fk; Xh; rpwe;jKiwahFk;.  
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kioePu; Nrfupg;G (Rain water harvesting) 
 
(jz;zPu; jl;Lg;ghl;bw;fhdjPu;T–xURw;Wr;#oy; gpur;rpid) 
 
kioePu; tope;NjhLtijmDkjpahJkPz;Lk; gad;gLj;Jk; tpjj;jpy; 
Nrfupj;J>Nrkpj;Jitg;gJkioePu; Nrfupg;Gvdg;gLk;. ejpfs; kw;Wk; khbf; 
$iufspypUe;JkioePu; Nrfupf;fg;gl;LMo;FopfSf;Fj; jpUg;gg;gl;Lr; Nrkpf;fg;gLfpwJ. ePu; 
tope;JCLUtpg; gs;sq;fspy; Nrkpf;fg;gLfpwJ. kioePu; Nrfupg;Gefug;gFjpfspy; kl;Lky;yhky; 
tptrhaepyq;fspy; epyj;jbePu; Nkyhz;iktopKiwahfeilKiwg;gLj;jg;gLfpwJ. 
,JtUq;fhyq;fspy; Xu; Kf;fpa>rpf;fdkhdkw;Wk; Fiwe;jnryTilaaKiwahfmikAk; 
 
kioePu; Nrfupg;gpd; Rw;Wr;#oy; gad;fs; 
 
 

• NjitahdmsTepyj;jbePu;jNjitkw;Wk; ePu; ghJfhg;gpw;FCf;Ftpf;fpd;wJ. 
• twl;rpapd; fLikiakl;Lg;gLj;JfpwJ 
• gug;gpy; tope;NjhLtijj; jLg;gjhy; kz; mupg;GFiwf;fg;gLfpwJ. 
• nts;smghaj;ijf; Fiwf;fpwJ. 
• epyj;jbePu; juk; kw;Wk; epyj;jbePu;kl;lk; 

Nkk;gLj;jg;gLfpwJ>ctu;jd;ikiaFiwf;fpd;wJ. 
• ePu; Nrkpg;gpd; NghJepyg;gug;GtPzhtjpy;iykw;Wk; kf;fs; ,lg;ngau;Tk; 

jtpu;f;fg;gLfpwJ. 
• epyj;jbePu; Nrkpg;GxUrpwg;ghdRw;Wr;#oy; KiwahFk; kw;Wk; cs;@u; 

r%fj;jpw;Fcfe;jepiyahdePu; Nrkpg;GAf;jpapd; xUgFjpahFk;. 
 
Vupfspd; Kf;fpaj;Jtk; 
 
Vhpfs;>Fsq;fs; Nghd;wePu;epiynjhFg;Gfs; gy;NtWRw;Wr;#oy; 
gad;ghLfismspg;gNjhly;yhky; ek; nghUshjhuj;ijgyg;gLj;jp ek; jukhdRfhjhutho;tpw;Fk; 
toptFf;fpd;wJ. Vupfs; kioePiur; Nrkpj;Jekf;Fj; FbePu; mspf;fpwJkw;Wk; 
epyj;jbePu;kl;lj;ijNkk;gLj;jped;ePu; tho;tplq;fisAk; ghJfhf;fcjTfpwJ. 
 
Nritfisg; nghUj;jkl;by; Vupfs; ePu; guhkupg;Gkw;Wk; fhyepiyjhf;fq;fs; 
Nghd;wKf;fpagpur;rpidfSf;Fk;>njhlu; jPu;Tfismspj;JtUfpd;wd. NkYk; Ez;Z}l;lg; 
nghUl;fisj; Njf;fpitg;gjw;Fk; cs;@u; 
kionghoptpw;Ftoptifnra;tJk;>khRf;fismfw;wTk; gh];gu];>iel;u[d; kw;Wk; fhu;gd; 
Nrfupg;gpw;Fk; ,it cjTfpd;wd 
 
 
 
jkpo;ehl;bd; Kf;fpaVupfs; 
 
Vupfs; kdpjdhy; cUthf;fg;gl;lgug;GePu; Nrfupg;Gmikg;GfshFk;. 
Mittptrhak;>FbePu;>kPd;gpbg;Gkw;Wk; nghOJNghf;fpw;Fk; cjTfpd;wd. ePu;epiyfisg; 
guhkupj;jYk;>epu;tfpj;jYk; xt;nthUtupd; kw;Wk;rKjhaj;jpd; $l;Lg; nghWg;ghFk;. ePu; 
gpbg;GgFjpfisehk; mwpe;Jnfhs;tjd; %yk; ePu;epiyfisr; rPuoptpypUe;JjLf;f ,aYk; 
kw;Wk; khriltpypUe;JghJf;fhf;Tk; ,aYk;. 
 
Nrhotuk; Vup: jpUts;@u; khtl;lj;jpd; nghd;Nduptl;lj;jpy; mike;Js;sJ. kioePuhy; 
epug;gg;gLk; ,e;jVupypUe;Jnrd;idf;fhdFbePu; ngwg;gl;Ltoq;fg;gLfpwJ. 65.5 mb 
nfhs;ssTjpwd; ngw;wJ. gpupj;jhdpau;fs; fhyj;jpy; fl;lg;gl;l ,e;jVup>ePu; 
tpisahl;LKftu;fiskfpo;tpf;fTk; nghWg;Ngw;fpwJ. NkYk; gy;tifj; jhtukw;Wk; tpyq;fpdr; 
rpw;wpdq;fismjpfmsTngw;Wf; fhzg;gLfpwJ. 
 
nrk;guk;ghf;fk; Vup: nrd;idapypUe;J 25 fpNyhkPl;lu; njhiytpy; mike;Js;sJ. 500 tUlg; 
goiktha;e;j ,e;jVupkioePuhy; epuk;Gk; VupahfTk;>nrd;idapd; FbePu; toq;fYf;Fk; 
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cjTfpwJ. ,e;jVupapypUe;JKjd;ikahfntspNaWk; ePu;>milahWvd;wiof;fg;gLk; MW 
Njhd;WkplkhfTk; tpsq;FfpwJ. ,J 15 rJuf; fpNyhkPl;lu; msTgue;jtpupe;jVupahfcs;sJ. 
 
kJuhe;jfk; Vup: kdpjdhy; cUthf;fg;gl;l ,e;jVupfhQ;rpGuk; khtl;lj;jpy; mike;Js;sJ. 
khiyNeug; nghOJNghf;fplkhfTk;>mikjpahff; fhl;rpaspf;Fk; cd;dj ,lkhfTk;>mfd;w 
J}a ePupidg; ngw;wVupahfj; jpfo;fpwJ. 23.3 mb KOf;nfhs;sTngw;wxUePu;j;Njf;fkhFk;. 
,k;kJuhe;jfVupapypUe;J‘fpspahW’vd;wxUrpw;whWNjhd;WfpwJ. 2908 Vf;fu; gug;gstpy; 
cj;jkr;Nrhodhy; fl;lg;gl;ljhFk;. (12960 mb gue;jmikg;GilaJ). ,jd; fiufs; 
gpupj;jhdpau;fshy; tYT+l;lg;gl;L>690 kpy;ypak; fd mb Nrkpg;Gj; jpwDilaJ. 
nra;ahW>jpUtz;zkhiykw;Wk; te;jthrpapypUe;Jngwg;gLk; kioePu; ,e;jVupiamilfpwJ. 
 
fopTePu; ntspNaw;wk; (Sewage Disposal) 
 
fopTg;nghUs; ePf;fr; nray;Kiwfs; %yf;fopg;nghUl;fisvspjpy; epu;tfpf;ff; 
$bajhfkhw;wpaikf;fcjTfpwJkw;Wk; fopTePf;fk; nra;ag;gl;lnghUl;fiskPl;LkPz;Lk; 
gad;gLj;jcjTfpwJ. fhu;gd;ilMf;i]l;>kPj;Njd;>iel;u]; Mf;i]l; Nghd;wgRik 
,y;ythAf;fs; fopTePu; Rj;jpfupg;gpd;NghJcw;gj;jpnra;g;gLfpd;wd. ,J tsp kz;lyj;jpd; 
Vw;gLj;Jk; jhf;fk; kl;Lky;yhky; efu;g;Gwr; #oy; mikg;Gkw;Wk; ePu;tho; #oy; mikg;igAk; 
ghjpf;fpd;wd. Nkk;gl;lfopTg; nghUs; rj;jpfupg;Gepiyaq;fs; gad;gLj;Jtjd; %yk; 
fhyepiykhw;wk; kw;Wk; khRghLfisf; Fiwf;f ,aYk;. 
 
tPLkw;Wk; njhopw;rhiyfspy; ,Ue;JntsptUk; fopTg; 
nghUl;fis>kyf;fopTmy;yJmOf;file;jePu; Nghd;witfopTePu; Foha;fs; %yk; gha;fpwJ. 
fopTePu; Rj;jpfupg;Gvd;gJKOikahdtPLrhu;e;jkhrf;fisf; fopTePupypUe;Jmfw;Wk; 
nray;KiwahFk;. ,aw;tpay;>Ntjpapay; kw;Wk; capupay; nray;Kiwfs; 
MfpaitkhRgLjiymfw;WtNjhL>rj;jpfupf;fg;gl;lfopTePiucUthf;fpr; 
Rw;Wr;#oYf;FVw;wtifapy; khw;wpmikj;JcjTfpd;wd. fopTePu; mjpfmstpy; fupkg; 
nghUl;fshYk; kw;wk; Ez;ZapupfisAk; nfhz;Ls;sd. ePNuhilfs;>MWfs; Nghd;w 
,aw;ifePu;epiyfSf;FNeubahf ,tw;iwntspNaw;wKbahJ. 
 
 
vdNtfopTePu; Rj;jpfupg;Gepiyaq;fs; fopTePiuf; 
Fiwthfkhriltjhfkhw;wpaikf;fcjTfpd;wd. 
fopTePu; Rj;jpfupg;GnghJthf %d;Wtiffiscs;slf;fpaJ. ,itKjd;ik> ,uz;lhk; kw;Wk; 
%d;whk; epiyRj;jpfupg;Gvd;Wmiof;fg;gLfpd;wd. 
 
jplf;fopTNkyhz;ik (Solid waste management) 
 
jplf;fopTvdg;gLtJjputky;yhjfopTfisf; Fwpg;gpLtjhFk;. Rfhjhug; gpur;rpidfs; kw;Wk; 
khRghl;bw;FtoptFf;Fk; tpUk;gj; jfhjtho;f;ifr; #oiy Vw;gLj;JfpwJ. 
jplf;fopTNkyhz;ikjplkhdfopTfisr; Nrfupj;jy; kw;Wk; Rj;jpfupj;jy; 
nray;Kiwiacs;slf;fpaJ. ,f;fopTfs; 
gaDs;stsq;fshfkhw;wpaikf;fg;gl;LkWRow;rpnra;ag;gLtJvg;gbvd;gijf; Fwpg;gjhFk;. 
 
epyj;jpy; epug;Gjy;>vupj;Jr; rhk;gyhf;Fjy;>kPl;G>kWRow;rp>cukhf;Fjy; kw;Wk; cau;ntg;gr; 
rpijTMfpaKiwfisj; jplf;fopTNkyhz;ikcs;slf;fpajhFk;. 
 

• jplf;fopTg; nghUs; Rj;jpfupg;Gkw;Wk; mfw;Wtjw;fhdnjhopy;El;gKd;Ndw;wk; 
GJg;gpf;fj;jf;fMw;wy; kw;Wk; fupkvUthfkhw;wpaikf;fcjTfpwJ. 

• caupfshy; rpijf;fKbahjer;Rj;jd;ikapidf; nfhz;lkpd;dZf; 
fopTfs;>kdpjeyj;ijmr;RWj;JjYf;Fcl;gLj;JtJld; kWRow;rpapd; NghJntspapLk; 
Gif ntspNaw;wk; kw;Wk; mtw;wpd; frpjy;>ePu; 
epiyfSf;Fkpfg;ngupamr;RWj;jiycUthf;Ffpd;wd. ,e;jg; gpur;rpidfisf; 
Fiwf;fNtshz; epyepug;GjNyxUrpwe;jKiwahFk;. 

 
jputf; fopTNkyhz;ik (Liquid waste management) 
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jputf; fopTvd;gJ %y Mjhuq;fs; (point source)kw;Wk; %ykwpahMjhuq;fs; (non– point 
source) %yk; ntspNaw;wg;gLk; nts;sePu; kw;Wk; fopTePu; Mfpatw;iwcs;slf;fpajhFk;. 
tPLfspypUe;JntspNaWk; fopTePu;>njhopw;rhiyfspy; Rj;jg;gLj;jg; gad;gLk; fopTePu; 
jputq;fs;>tPzbf;fg;gl;lmOf;FePf;fpfs; Mfpadjputf; fopTfSf;FvLj;Jf;fhl;LfshFk;. 
 
efuhl;rpfopTfspypUe;JntspNaw;wg;gLk; ePu; jPq;Ftpistpf;ff;$ba Neha; fpUkpfisf; 
nfhz;Ls;sJ. ,JTk; gaDWePu; (grey water) vdg;gLk;. fopg;giwePq;fyhftPl;LcgNahff; 
fUtpfspypUe;J (Fspay; njhl;b>Fspay; ePu;j;J}tpfs;>rikayiwfOtpj; njhl;bfs; kw;Wk; 
JzpJitf;Fk; ,ae;jpuk;) ntspNaWk; ePUk; gaDWePu; vdg;gLk;. efuhl;rpfopTfs; capupay;; 
Kiwapy; er;Rf;fs; ePf;fg;gl;Lg; gpwFkWr;Row;rpnra;ag;gLfpd;wd. tPl;LcgNahff; fOTePu; 
kWRow;rpnra;ag;gl;Lj; Njhl;lq;fSf;Fg; gad;gLj;jg;gLfpd;wd 
 
Rw;Wr;#oy; jhf;fkjpg;gPL(Environmental impact Assesment – EIA):  
 
Rw;Wr;#oy; jhf;fkjpg;gPLvd;gJRw;Wr;#oy; Nkyhz;ikapd; xUcghakhFk;. #oy;kz;lyk; 
kw;Wk; caphpay; rKjhaq;fs; kPJVw;gLj;jg;gLk; jhf;fj;ijntFthff; Fiwf;fTk;> 
,aw;iftsq;fiscfe;jmsTgad;gLj;jTk;>fl;Lg;gLj;jTk; ghpe;Jiuf;fcjtpGhpfpwJ. 
tUq;fhyepjprhh; tsh;r;rpj; jpl;lq;fs;>mizf;fl;Lfs;>neLQ;rhiyj; 
jpl;lq;fs;>Kd;nkhopag;gl;ltsh;r;rpj; jpl;lq;fshy; Vw;gLk; Rw;Wr;#oy; 
tpisTfisKd;dNufzpf;fg; gad;gLfpwJ. r%f>nghUshjhu>fyhr;rhukw;Wk; kdpjeyj;jhf;fk; 
Mfpatw;iwf; fUj;jpy; nfhz;Lmwpag;gLfpwJ. gpuhe;jpar; #o;epiyfSf;Nfw;wthW 
jpl;lq;fSf;Fhpatbtj;jpidmspf;fTk;>Rw;Wr;#oy; jhf;fj;jpidf; Fiwf;fTk; cjTfpwJ. 
NkYk; cWjpahdRw;Wr;#oy; rpuoptpidj; jtph;f;fTk;>fopTg; nghUl;fismfw;Wtjw;Fk; 
,aw;ifMjhuq;fiscfe;jmsTgad;gLj;jTk; toptFf;fpd;wJ.  
 
r%fj;jpw;Fr; Rw;Wr;#oy; jhf;f kjpg;gPl;bdhy; Vw;gLk; gad;fs;:  
 

• Xh; MNuhf;fpakhdRw;W#oy;  
• caphpg;gd;kj; njhFg;gpidg; guhkhpj;jy;  
• Fiwe;jsTtsq;fs; gad;ghL 
• Fiwe;jmsTthAntspNaw;wk; kw;Wk; Rw;W#oy; Nrjk;>Mfpagad;fs; Vw;gLfpd;wd.  

 
caphpg;gd;kj; jhf;fkjpg;gPL(Biodiversity Impact Assessment – BIA):  
 
caphpg;gd;kj; jhf;fkjpg;gPLtsh;r;rp>jpl;kply; kw;Wk; nray;gLj;jYf;Fk;>KbTfSf;Fk; cjTk; 
xUfUtpahFk;. ,Jtsh;r;rpjpl;lq;fSf;FcWjpaspg;gijf; Fwpf;Nfhshff; nfhz;Ls;sJ. 
NkYk; ,Jcaphpgd;kk; njhlh;ghdMNyhridfisxUq;fpizf;fTk; cjTfpwJ. NkYk; 
,itfs; caphpgd;kMjhuq;fisg; ghJfhf;Fk; nray;KiwfSf;fhdrl;l 
,zf;fj;ijmspf;fTk; caphpgd;ked;ikfis>rkkhd>epahakhdKiwapy; gad;fisg; 
gfph;jiyAk; toq;FfpwJ.  
 
caphpg;gd;kj; jhf;fkjpg;gPl;Lgad;fs;:  

• epykhw;wk; kw;Wk; gad;ghLfhg;gjpYk;  
• epyj; Jz;lhf;Fjy; kw;Wk; jdpikg;gLj;JjYk;  
• tsq;fs; gphpj;njLj;jy;  
• GifntspNaw;wk;>fopTfs;>NtjpnghUl;fs; Gwcs;sPLnra;aTk;  
• kuGkhw;wg;gl;lrpw;wpdq;fs;>me;epakw;Wk; Mf;fpukpg;Grpw;wpdq;fismwpKfg;gLj;Jjy;  
• ,ltiukw;Wk; mr;RWj;jYf;Fl;gLk; jhtukw;Wk; tpyq;fpdq;fspd; kPJVw;gLk; jhf;fk; 

Mfpatw;wpw;FcjTfpd;wd.  
 

Gtpapay; rhh; jfty; mikg;Gfs; (Geographic Information system):  
 



 

189 | P a g e APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
 

Gtpg;gug;gpd; kPJs;s mikg;G rhh;e;j jfty;fis (GIS) glk;gpbf;f> Nrkpf;f> Nrhjpf;f kw;Wk; 
fhl;rpg;gLj;j cjTk; jfty;rhu; fzpdprhh; Xh; mikg;ghFk;. NkYk; Gtprhh;e;j jfty;> Gtp 
kw;Wk; thd;rhh; jfty;fs; mspf;fTk;> jpwk;glf; ifahs;tjw;Fk;> gFj;jwpjYf;Fk;> 
eph;tfpf;fTk; cjTfpwJ. G+kpg;gug;gpd; kPJs;s xU nghUspd; epiyia eph;zapf;f cjTk; 
nraw;iff;Nfhs; topfhl;Lk; Xh; mikg;ghFk;.  
 
Gtpapd; kPJs;sXh; miktplj;ijkf;fs; Jy;ypakhff; fz;Lzug; gad;gLk; rk 
,ilntspapy; epiyepWj;jg;gl;Ls;sG+kpapd; kPJRw;wptUk; el;rj;jpuf; $l;lk; Nghd;w 30 
nraw;if;Nfhs;fs; xUq;fike;j $l;likg;ghFk;.  
 
Ruq;fk;>thd;gazk;>Ntshz; kw;Wk; fly;rhh; #oy; njhFg;Gcyfk; KOtJk; mse;jwpAk; 
jw;Nghijagad;ghl;bYs;snraypfshFk;.  
 
capupfz;fhzpg;G (Biomonitoring) 
 
     #oy;njhFg;G>capupgd;kf$Wfs;> ,aw;ifthoplq;fs;>rpw;wpdk; kw;Wk; 
capupdj;njhifrhu;e;jepyg;gug;GMfpatw;wpy; eilngw;Wf; nfhz;bUf;Fk; khw;wq;fs; 
kw;Wk; mtw;wpd; jw;NghijaepiyFwpj;Jf; fz;fhzpf;fTk;>kjpg;gplTk; cjTk; 
xUnrayhFk;. 
 
Mspy;yhNtshz; gwf;Fk; ,ae;jpuk; (drone)vd;gJgad;glhLilagapu; ngUf;fk; 
kw;Wk; gapu; tsu;r;rpiaf; fz;fhzpf;Fk;>Ntshz;ikf;FcjTk; 
xUMspy;yhthD}u;jpahFk;. tptrhapfSf;F ,t;Ntshz; ,ae;jpuk; tptrhapfs; 
jq;fsJepyq;fisthdpypUe;Jfz;fhzpf;Fk; tha;g;gpidtoq;FfpwJ. 
ePu;ghrdgpur;rpidfs;>kz;zpd; khw;wq;fs;>G+r;rpkw;Wk; G+Q;irj; jhf;fq;fs; 
Kjypanjhy;iyfisf; $upaghu;itahy; (bird’s eye view) 
njspTgLj;jvjTfpwJ. ghJfhg;ghd>rpf;fdkhd>mghaq;fsw;wG+r;rpkUe;Jkw;Wk; 
cuq;fisg; gad;gLj;Jtjw;FcjTk; NkYk; xUvspaKiwahFk;. 
 
 
Gtpapay;rhh; jfty; mikg;Gfspd; Kf;fpaj;Jtk;:  
 

• #oy; jhf;fkjpg;gPL 
• ,aw;ifrPw;wk; Nkyhz;ik>epyr;rhpT>mghaq;fistiuaWf;f 
• epyg;gug;Gkw;Wk; gad;ghLjPh;khdpf;f 
• nts;smghag; ghjpg;Gfiskjpg;gpl 
• ,aw;iftsq;fisNkyhz;iknra;a 
• kz; tiuglk; cUthf;f 
• <uepytiuglj; jahhpg;G 
• ePh;ghrdNkyhz;ikkw;Wk; vhpkiymghaq;fisfz;lwpa 
• mr;RWj;jYf;Fl;gl;lkw;Wk; ,ltiurpw;wpdq;fs; NkYk; jhtuf; $l;lq;fspd; tiuglk; 

jahhpf;fTk; gad;gLfpwJ.  
 

njhiyczhp(Remote sensing): 
 
njhiyczhpvd;gJxUFwpg;gpl;l ,lj;jpd; ,aw;gpag; gz;Gisfz;Lgpbf;fTk; kw;Wk; 
fz;fhzpf;fTk; cjTk; xUnray;KiwahFk;. ,JxUFwpg;gpl;l 
,lj;jpypUe;Jfjphpaf;fckpo;TkWg;gpujpgypj;jiyj; njhiytpypUe;JFwpg;gpl;l 
,lj;ijmstplcjTfpwJ. xUjdpkuk; Kjy; ngupajhtuj;njhFg;Gkw;Wk; td caupfisg; 
ghJfhf;fpd;wnray; Kiwfspd; rhpahdglf;Fwpg;Gkw;Wk; jfty;fs; %yk; fz;lwpjy; 
fUtpahFk;. epyg;gad;ghl;LKiwfspd; tifg;ghl;bw;Fk; kw;Wk; mtw;iwmwpe;Jnfhs;tjw;Fk; 
capupgd;kk; Fiwe;jmy;yJmjpfg; gug;gpYs;sjhtuq;fs; 
,dq;fhZjYf;Fk;>gzg;gapu;>kUj;Jtj; jhtuq;fs;>mr;RWj;jYf;Fl;gl;ljhtuq;fspy; 
gy;NtWrpw;wpdq;fs; tUq;fhyq;fspy; ghJfhf;fTk;>guhkupf;fTk; cjTfpwJ. 
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rpwg;Gg; gad;fs;:  
 

• tpUk;gj;jf;f #oiy eph;zapf;fTk;> Neha; guTjy; kw;Wk; fl;Lg;gLj;Jjy; 
Kjypatw;iwmwpacjTfpwJ.  

• tdj;jPkw;Wk; rpw;wpdg; gutiytiuglkhf;fg; gad;gLfpwJ.  
• efug;gFjptsh;r;rpkw;Wk; Ntshz; epyk; my;yJfhLfspy; gytUlq;fspy; epfOk; 

khWghLfisAk; fz;fhzpf;fcjTfpwJ.  
• flybkl;lk; kw;Wk; mtw;wpd; tsq;fisAk; glkplg; gad;gLfpwJ.  

 
nraw;iff;Nfhs;fspd; gad;ghLfs;:  
 
nraw;iff;Nfhs; ngah; Vtg;gl;l Mz;L gad;ghL  
SCATSAT – 1 nrg;lk;gh; 2016 fhyepiy Kd;dwptpg;G> Gay; fzpg;G 

kw;Wk; ,e;jpahtpy; fzpg;G Nrit  
INSAT – 3DR  nrg;nlk;gh; 2018 ,aw;ifr;rPw;w Nkyhz;ik 

CARTOSAT – 2 rdthp 2018  Gtp cw;WNehf;fy; 

GSAT – 6A khh;r; 2018 jfty; njhlh;G 

CARTOSAT – 2 (E}whtJ 
nraw;iff;Nfhs;) 

rdthp 2018  vy;iyg;ghJfhg;ig fz;fhzpf;f  
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myF – 9  
gaph; ngUf;fk;  

 
kdpjh;fSf;Fk; nghUshjhu Kf;fpaj;Jtk; tha;e;j jhtuq;fSf;Fk; ,ilNaAs;s njhlh;igg; 
gw;wp gbg;gJ nghUshjhuj; jhtutpay; vdg;gLk;. ,J kdpjh;fSf;Fg; gad;gLk; czTj; 
jhtuq;fs;> kUj;Jtj; jhtuq;fs; kw;Wk; ,ju NjitfSf;Fg; gad;gLk; jhtuq;fisg; gw;wpa 
Ma;Tg; gphpthFk;. nghUshjhuj; jhtutpayhdJ> cotpay;> khDltpay;> njhy;ypay;> 
Ntjpapay;> rpy;yiw kw;Wk; ngUtzpfj; Jiwfis ,izf;fpwJ.  
 
kdpjh;fSf;Fk; jthuq;fSf;Fk; ,ilNaAs;s njhlh;G:  
 
kdpjdhdtd; caph; tho Kf;fpaj; Njitahd jhtuq;fSld; gy fhyq;fSf;F Kd;dNu 
gpd;dpg;gpize;j tho;f;ifia Nkw;nfhz;Ls;shd;. gyfl;l Nrhjid Kaw;rpf;Fg; gpd;dh; ekJ 
Kd;Ndhh;fs; kdpjj; Njitf;fhf cyfpd; gy gFjpfspypUe;J gyE}W fhl;Lj; jhtuq;fis 
tsh;g;Gg; gaph;fshf (rhFgb gaph;fshf) Njh;e;njLj;jdh;. jhtuq;fisAk; mtw;wpd; 
gad;fisg; gw;wpaJkhd ,e;j mwpT kdpj ehfhpf tsh;r;rpf;Fg; gy tiffspy; topNfhypaJ.  
 
jhtuq;fis tsh;g;Gr;#oYf;F cl;gLj;Jjy;:  
 
jhtuq;fis tsh;g;Gr;#oYf;F cl;gLj;Jjy; vd;gJ jhtur; rpw;wpdq;ifs kdpjdpd; 
fl;Lf;Fs; nfhz;L tUtjhFk;. ,tw;iwf;ftdkhfj; Njh;e;njLj;jy;> kuGgz;G khw;wk; nra;jy; 
kw;Wk; ifahSjy; %ykhfgbg;gbahfg; ngUk;ghyhd kf;fSf;F cjTk; tifapy; 
khw;WjyhFk;. tsh;g;Gr; RoYf;F ,zf;fg;gl;l jhtur; rpw;wpdq;fs; kdpjDf;F czT kw;Wk; 
gy;NtW gad;fisj; jUfpd;w GJg;gpf;ff; $ba %yq;fshf tpsq;Ffpd;wd.  
 
tsh;g;Gr;#oYf;F cl;gLj;jg;gLtjhy; jhtur; rpw;wpdq;fspy; Vw;gLk; khw;wq;fisf; 
fPo;fz;lthW thpirg;gLj;jyhk;.  
 

• gy;NtW #oy;fhuzpfSf;F Vw;g jftikj;Jf;nfhs;Sjy; kw;Wk; gutyhd Gtpg;gug;gpy; 
tsUk; jd;ik nfhz;lit.  

• xUkpj;j kw;Wk; rPuhd Kiwapy; G+j;jy; kw;Wk; fha;j;jy;  
• tpij rpjwy; kw;Wk; tpij gug;gy; ,y;yhjpUj;jy;. 
• fdpfs; kw;Wk; tpijfspd; msit mjpfhpj;jy;  
• gygUt tshpay;gpypUe;J xU gUt tshpay;Gf;F khw;Wjy;  
• gaph;ngUf;f Kiwapy; khw;wk;  
• mjpf tpisr;ry;  
• mjpf Neha; kw;Wk; G+r;rp vjph;g;G jpwidg; ngw;wpUj;jy;.  
• tpijaw;w fdpfisf; fUTwhf; fdpahjy; Kiw %yk; cUthf;Fjy;.  
• epwk;> Njhw;wk;> cz;Zk;jd;ik kw;Wk; Cl;lr;rj;Jf;fis mjpfhpj;jy;.  

 
Ntshz;ikapd; Njhw;wk;  
 
kpfj; njhd;ikahd Ntshz;ikf;fhd gjpit ilf;hp]; kw;Wk; A/gNul;]; ejpg;gLiffSf;F 
,ilNaAs;s nrOik gpiwg; gFjpapy; Vwf;Fiwa 12>000 Mz;LfSf;F Kd;dh; ,Ue;jijj; 
njhy;ypay; juTfs; %yk; mwpayhk;.  
 
gioa fpNuf;f kw;Wk; Nuhkhdpa ,aw;if ty;Yeh;fshd jpNah/guh];l];> ilNah];Nfhhpb];> 
%j;j gpsdp> Nfsd; MfpNahh; gaph; jhtuq;fspd; Njhw;wk; kw;Wk; tsh;g;Gr;#oYf;F 
cl;gLj;Jjy; Fwpj;j mwptpay; G+h;tkhd GhpjYf;F topNfhypdh;.  
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Ntshz;ikapd; tuyhW:  
 
1807 – mnyf;rhz;lh; /thd; mk;Nghy;l; gad;jUk; jhtuq;fspd; %yq;fisAk;> 
 mtw;wpd; Njhw;wj;ijAk; cl;Gf Kbahj ,ufrpankd;Nw fUjpdhh;. lhh;tpd;  1868 
– y; Kd; itj;j ghpzhkf; Nfhl;ghL> gaphpLk; jhtuq;fspd;  Njhw;wkhdJ> ,aw;ifj; Njh;T 
kw;Wk; fyg;GWjy; %ykhf eilngw;wJ  vd;gij czh;j;jpaJ.  
 
1883 b – fhz;Nlhy; vd;gth; jd;Dila 'Mhp[d; M/g; fy;bNtll; gpsh];l;];'  
 (Origin of cultivated Plants) vd;w E}ypy; 247 gaphpLk; jhtur;  
 rpw;wpdq;fisg; gbj;J mtw;wpd; %jhijah;fspd; tbtk;> tsh;g;Gr;#oYf;F  
 cl;gLj;jg;gl;l gFjp kw;Wk; mtw;wpd; tuyhW Nghd;wtw;wpd;  
 Ghpjypd;ikiaj; jPh;j;J itj;jhh;.  
 
1887 – 1943 epf;Nfhiy ItNdhtpr; thtpNyh vd;gth; Kf;fpakhf gaphplg;gLk;  
 jhtuq;fspd; NtWgl;l tiffisAk; mtw;wpd; gutiyAk;. Gw mikg;gpay;> 
 cs;sikg;gpay;> nry;ypay;> kugpay;> jhtug; Gtpapay; Nghd;w juTfspd;  
 mbg;gilapy; Muha;e;jhh;. thtpNyh gaph; rpw;wpdj;jpd; Njhw;w ikaj;ijg;  
 gaph; rpw;wpdq;fspd; gy;tifik ikaj;jpd; %yk; fz;lwpe;jhh;.  
 ,th; Kjypy; 8 gaph; Njhw;w ikaq;fis 1926-y; Kd;nkhope;jhh;. gpd;dh;  (1935) xU 
rpy ikaq;fisg; gphpj;J> gjpNdhU ikaq;fshf mwptpj;jhh;.  NkYk; Gjpjhf xU 
mnkhpf;f ikaj;ij cUthf;fp 12 Njhw;w  ikaq;fshf;fpdhh;.  
 
1968 – RNfh];fp vd;gth; ngUk; kugZ ikaq;fNs gaphplg;gLk; jhtuq;fspd;  
 Njhw;w ikaq;fs; vd;w fUJNfhis Kd;itj;jhh;. mth; cyfj;ij  
 nkhj;jk; gd;dpnuz;L ngUk; kugZ ikaq;fshfg; gphpj;jhh;.  
 
1971 - `hh;yd; vd;gth; Ntshz;ikahdJ %d;W jdp ikaq;fspy; gy;NtW  
 fhyq;fspNyh my;yJ xNu Neuj;jpNyh Njhd;wpapUf;fyhk; vdf; fUjpdhh;.  
 Mifahy; gaph; Njhw;wk; xNu xU ikaj;ijj; Njhw;w ikakhff;  nfhz;bUf;fhJ. 
NkYk; gaph; Njhw;w ikak; vd;gJ xt;nthU gapUk;  gaphplg;gl;l Ntshz; ikaq;fisNa 
Fwpf;Fk; vd;Wk; mth; $wpdhh;.  ikak; my;yhj gFjp vd;gJ xU gaph; 
mwpKfg;gLj;jg;gl;Lg; gutpa  gFjpahFk;. vdNt> gaph; Njhw;w ikaKk;> ikak; my;yhj 
gFjpAk;  xd;Nwhnlhd;W njhlh;gpy; ,Uf;fpd;wd.  
 

 thtpNyhtpd; gaph; Njhw;w 
ikaq;fs; 

tsh;g;Gr;#oYf;F cl;gLj;jg;gl;l gaph;fs;  

1. rPdh ehpthy; jpid> ntq;fhak;> NrhahgPd;];> 
%q;fpy;> Kl;il Nfh]; FLk;gj; jhtuq;fs;  

2. ,e;jpah ney;> fUk;G> kh> MuQ;r;> fj;jphp> vs;  

2a njd;fpof;F Mrpah ney;> thio> njd;id> ytq;fk;> rzy; 

3 ikaf; fpof;F gFjp NfhJik> gl;lhzp> rzy;> gUj;jp 

4 mNugpag; gFjp  NfhJik> iu> kjpntg;g kw;Wk; 
ntg;gkz;lyg; goq;fs;  

5.  kj;jpaj;jiuf; fly; gFjp Mypt;> fha;fwpfs;> vz;nza;j; jhtuq;fs;> 
NfhJik 

6 vj;jpNahg;gpah (mgprPdpad;)  NfhJik> ghh;yp> vs;> Mkzf;F> fh/gp  

7. ika  mnkhpf;fh (njw;F 
nkf;rpfd; - ika mnkhpf;f 
ikak;) 

Nrhsk;> gPd;];> rh;f;fiu ts;spf;fpoq;F> 
gg;ghsp> nfha;ah> Gifapiy  

8 njd; mnkhpf;fh jf;fhsp> md;dhrp 

8a rpyp ikak;  cUis  

8b gpNurpypad; - guhFad; 
ikak; 

epyf;fliy> Ke;jphp> md;dhrp> kpsfha;> 
,ug;gh;  
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,aw;if Ntshz;ik (Organic agriculture): 
 
gioa ghuk;ghpa tptrha KiwNa ,aw;if Ntshz;ikahFk;. ,J 20-Mk; E}w;whz;bd; 
njhlf;ff; fhyq;fspy; kpf Ntfkhf khwptUk; tptrha KiwfSf;F vjpuhf kPl;Lf; nfhz;L 
tug;gl;lJ. ,J kPs;epiyj;j kz;tsk;> #oy;tsk; kw;Wk; kf;fs; tsj;jpw;fhd Ntshz; 
KiwahFk;. ,J NfLtpistpf;Fk; ,LKiwfis tpl tl;lhur; #oy;eilKiwfs;> 
caphpgy;tifik kw;Wk; ,aw;if Row;rpfs; Nghd;w jftikg;Gfisr; rhh;e;jpUf;fpwJ.  
 
caphp cuq;fs; (Biofertilizers):  
 
caphp cuk; vd;gJ capUs;s my;yJ kiwAaph; nry;fspd; nrayhf;fk; kpf;f Ez;Zaphp 
,ufq;fisf; nfhz;L jahhpf;fg;gLfpwJ.  
,t;Taphp cuq;fs; tpij %ykhfNth> kz; %ykhfNth ,lg;gLk;NghJ jq;fSila 
tpidahw;wy; %yk; Nth;kz;lyj;jpYs;s Cl;lr;rj;Jf;fisg; gaph;fs; vLj;Jf;nfhs;s 
cjTfpd;wd. caphp cuq;fs; Ez;Zaphp tsh;g;G cuk;> caphp cl;GFj;jpa cuq;fs; kw;Wk; 
ghf;Bhpa cl;GFj;jp cuq;fs; vd;Wk; miof;fg;gLfpd;wd.  
 
,it iel;u[id epiy epWj;JjypYk;> gh];Ngl;ilf; fiug;gjpYk; kw;Wk; nry;YNyhir 
rpijg;gjpYk; nray;jpwd; kpf;fitahf ,Ug;gNjhL kl;Lky;yhky; mtw;wpd; caphpa 
nray;ghl;ilAk; mjpfhpf;fr; nra;fpd;wd. ,it kz;zpd; tsj;ijAk;> jhtu tsh;r;rpiaAk;> 
kz;zpy; thOk; gad;jU Ez;Zaphpfspd; vz;zpf;ifiaAk;>mtw;wpd; caphpa nray;fis 
mjpfhpg;gjpYk; cjTfpd;wd. ,it Rw;W#oYf;F cfe;j ,aw;if Ntshz;ikf;F cjTk; 
,LnghUshfTk;> Ntjpa cuq;fis tplj; jpwd;kpf;fitahfTk;> tpiy kypthdjhfTk; 
cs;sd.  
 

t.vz; FOf;fs; vLj;Jf;fhl;L 
1.  jdp caphpfs;  mrNlhghf;lh;> fpsh];bhpbak;> mdgPdh> 

eh];lhf; 
 $l;Laph; tho;f;ifKiw  iuNrhgpak;> mdgPdh mNrhyh 

 ,iz $l;Laph; tho;f;if 
Kiw  

mNrh];];ighpy;yk; 

gh];guir fiuf;Fk; caphp cuq;fs;  
1. ghf;Bhpaq;fs;  Ngrpy;y]; rg;byp];> #NlhNkhdh]; 

];l;iuNal;lh 
2. G+Q;irfs; ngdprpypak;> M];gh;[py;y]; 

gh];guir jpul;Lk; caphp cuq;fs;  
1 Mh;g];Fyhh; ikf;Nfhiurh  FNyhk];> ];Fnly;Nyh];Nghuh 

2 Gw Nth; G+Q;ir  mkhdplh 

Ez; Cl;lrj;JfSf;fhd caphp cuq;fs;  
1 rpypNfl; kw;Wk; Jj;jehf 

fiug;ghd;fs; 
Ngrpy;y];  

jhtu tsh;r;rpia Cf;Ftpf;Fk; iuNrhghf;Bhpah  
2 #NlhNkhdh];  #NlhNkhdh]; g;@urd;]; 

 
iuNrhgpak; (Rhizobium): 
iuNrhgpak; ghf;Bhpahitf; nfhz;Ls;s caphp cuj;jpw;F iuNrhgpa caphp tsh;g;G cuk; 
vd;W ngah;. Nth; Kz;LfspYs;s $l;Laph; ghf;BhpakhdJ tspkz;lyj;jpYs;s iel;u[idj; 
jhtuq;fSf;Fj; Njitahd caphp iel;u[dhf khw;wpj; jUfpwJ. iel;u[id epiyepWj;Jk; 
,e;jg; ghf;Bhpahit kz;zpy; ,Lk;NghJ mit Mapuf;fzf;fpy; gy;fpg; ngUfp tspkz;ly 
iel;u[id kz;zpy; epiyepWj;Jfpd;wd. ney; tay;fSf;F cfe;j caphp cuk; iuNrhgpak; 
MFk;. ,J ney; tpisr;riy 15 Kjy; 40% tiu mjpfhpf;fr; nra;fpwJ.  
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mNrhyh (Azolla):  
 
mNrhyh vd;gJ kpjf;Fk; ePh;tho; nguzpahFk;. ,J iel;u[id epiyepWj;Jk; 
ePyg;gRk;ghrpahd mdgPdh mNrhyhTld; ,ize;J tspkz;ly iel;u[id epiy 
epWj;JfpwJ. ney; rhFgb nra;Ak; epyq;fspy; xU n`f;NlUf;F 40 Kjy; 60 fp.fp gaph; 
tpisr;riy mjpfg;gLj;JfpwJ. ney; gaphpLk; coT epyq;fspy; mNrhyh kpf tpiuthfr; 
rpijtile;J new;gaph;fspd; tpisr;riy mjpfhpf;fr; nra;fpwJ.  
 
Mh;g];Fyhh; Nth; G+Q;ir (AM)  
 
Mh;g];Fyhh; Nth; G+Q;ir (Arbuscular Mycorrhizae) %Ltpijj;jhtuq;fspd; Nth;fspy; 
$l;Laph; tho;f;if elj;Jk; /igNfhikrpl;]; G+Q;irahy; cUthfpwJ. ,it kz;zpy; 
mjpfkhf cs;s gh];Ngl;Lfis fiuf;Fk; jpwDilait. mNjhL kl;Lky;yhky; Neha; 
vjph;f;Fk; jpwidAk;> rhjfkw;w #o;epiyiaj; jhq;Fk; jpwidAk;> epyj;jpy; ePh; ,Ug;gijAk; 
cWjpg;gLj;Jfpd;wd.   
 
flw;ghrp jput cuk; (Seedweed Liquid Fertilizer – SLF): 
 
flw;ghrp jput cuk; vd;gJ ngU kw;Wk; Ez;Z}l;lr; rj;Jf;fs; kl;Lkpd;wp irl;Nlhifdpd; 
[pg;uypd; kw;Wk; Mf;rpidAk; nfhz;Ls;sJ. ngUk;ghYk; flw;ghrp jput cukhdJ nfy;g; 
(kelp) vdg;gLk; xU tifahd 150 kPl;lh; cauk; tsUk; gOg;G flw;ghrpapypUe;J 
jahhpf;fg;gLfpwJ. jputf; flw;ghrp cuk; fhpk cukhf gad;gLj;jg;gLtNjhL kl;Lky;yhky; 
Rw;W#oYf;Fk; cfe;jjhf cs;sJ. flw;ghrpapYs;s My;[pNdl;Lfs; kz;zpYs;s 
cNyhfq;fSld; tpidGhpe;J> ePz;l xd;Wld; xd;W FWf;Nf ,ize;j ghypkh;fis 
cUthf;Ffpd;wd. ,g;ghypkh;fs; kz;izr; rpWJfs;fshf;FtNjhL kl;Lky;yhky; ePh; gl;lJk; 
tphpe;J <ug;gjj;ij ePz;lNeuk; jf;fitf;fpd;wd. Kf;fpakhf ,it ,aw;if Ntshz;ikapy; 
jhtuq;fSf;F khTr;rj;ij mspf;fg; gad;gLj;jg;gLfpd;wd. flw;ghrpfspy; 70-f;Fk; Nkw;gl;l 
fdpkq;fs;> itl;kpd;fs; kw;Wk; nehjpfs; cs;sjhy; jhtuq;fspy; mghpkpjkhd tsh;r;rpia 
Cf;Ftpf;fpd;wd. Neha; kw;Wk; ciwgdpiaj; jhq;Fk; jpwidAk; mjpfhpf;fpd;wd. flw;ghrp 
jputj;jpy; tpijfis Cwitj;J tpijj;jhy; mit Ntfkhf Kisg;gNjhL kl;Lky;yhky; 
rpwe;j Nth;njhFg;igAk; cUthf;Ffpd;wd.  
 
caphp G+r;rpf;nfhy;ypfs; (Bio-pesticides):  
 
caphpfis mbg;gilahff; nfhz;l jhtu NehAaphpfis fl;Lg;gLj;Jk; G+r;rpnfhy;ypfs; caphp 
G+r;rpf;nfhy;ypfs; vdg;gLk;. Ntjp kw;Wk; nraw;if G+r;rpf;nfhy;ypfSld; xg;gpLk; NghJ caphp 
G+r;rpf; nfhy;ypfs; er;Rj;jd;ikaw;Wk;> kypthfTk;> #oYf;F cfe;j jd;ik nfhz;ljhfTk; 
,Ug;gjdhy; mjpf mstpy; gad;gLj;jg;gLfpd;wd. Ntshz;ikapy; gad;gLj;jg;gLk; Ntjp 
nghUl;fshy; Vw;gLk; #oy; kw;Wk; cly;ed; rhh;e;j gpur;ridfspdhy; caph; G+r;rpf; 
nfhy;ypfs; NehAaphp Nkyhz;ikapy; xUq;fpize;j cl;$whf cs;sd.  
 
l;iuNfhnlh;kh rpw;wpdk; nghJthf kz;zpYk;> Nth;njhFjpapYk; jdpj;J thOk; G+Q;irahFk;. 
,it NtUlDk;> kz; Rw;Wr;#oYlDk; neUq;fpa njhlh;Gila fhuzpahff; fUjg;gLfpd;wd. 
,it caphp fl;Lg;gLj;Jk; fhuzpahf mq;fPfhuk; ngw;wpUe;jYf;fhd fhuzk;:.  
 

1. jhtu Neha;fisf; fl;Lg;gLj;Jjy;  
2. Nthpd; tsh;r;rpg; ngUf;fj;ijj; jpwk;gl Nkk;gLj;JfpwJ.  
3. gaph; cw;gj;jp  
4. capuw;w fhuzpfspd; ,Wf;fj;ijj; jhq;Fk; jpwd;  
5. rj;Jf;fis cs;nsLj;jy; kw;Wk; gad;gLj;Jjy;  

 
gpA+tphpah rpw;wpdk; vd;gJ cynfq;fpYk; kz;zpy; ,aw;ifahf thof;$ba xU G+r;rp 
NehAaphp (entomo-pathogenic)G+Q;irahFk;. ,it gy;NtW fZf;fhyp rpw;wpdq;fspy; 
xl;Lz;zpahf tho;e;J nts;is k];fh;ild; Nehiaj; jhtuj;jpd; tsh;r;rpiag; ghjpf;fhjthW 
Vw;gLj;Jfpd;wd. ,J iurhf;Nlhdpah nrhyhdp vd;w G+Q;irahy; jf;fhspapy; Vw;gLj;jg;gLk; 
ehw;Wkbjy; Nehiaf; fl;Lg;gLj;JfpwJ.  
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jio cukply; (Green manuring): 
 
jio cug; gaph;fis tsh;j;J mtw;iw Nehpilahf tay;fspypl;L cOtJ jio cu 
,lyhFk;. jio cu ,lypd; Kf;fpaf; Fwpf;Nfhspy; xd;W kz;zpYs;s jior;rj;ij 
(iel;u[id) cah;j;JjyhFk;. mNjhL kl;Lky;yhky; ,J kz;zpd; mikg;igAk;. ,aw;gpay; 
fhuzpiaAk; Nkk;gLj;JfpwJ. jio cukhfg; gad;gLj;jg;gLk; Kf;fpag; gaph;fs; 
f;NuhlNyhpah [d;rpNa (rzg;ig)> nl/g;Nuhrpah ngh;gpA+hpah (nfhopQ;rp)> ,z;bNfh/nguh 
bq;Nlhhpah (mThp).  
 
jio cuj;ij tpijg;Gj; jio cukhfTk;> jioapiy cukhfTk; gad;gLj;jyhk;. tpijg;Gj; 
jio cuk; vd;gJ jio cuj; jhtuq;fis epyq;fspd; tug;GfspNyh> CLgapuhfNth my;yJ 
Kf;fpag; gapuhfNth tsh;f;Fk; Kiwiaf; Fwpf;fpwJ. vLj;Jf;fhl;L: rzg;ig> fhuhkzp> 
gr;irg;gapW> jioapiy cuk; vd;gJ jhtuq;fspd; ,iyfs;> fpisfs;> rpW nrbfs;> Gjh; 
nrbfs;. jhpR epyq;fspYs;s jhtuq;fs;> tay;ntspfspd; tug;GfspYs;s jhtuq;fs; 
Nghd;wtw;iwg; gad;gLj;Jtijf; Fwpf;Fk;. jioapiy cuj;jpw;Fg; gad;gLk; Kf;fpaj;jhtur; 
rpw;wpdq;fs; Nfrpah /gp];Lyh (nfhd;iw)> nr];Ngdpah fpuhd;b/Nshuh (mfj;jp)> mrhbuhf;lh 
,z;bfh (Ntk;G)> nlNyhdpf;]; hP[pah (neUg;Gf; nfhd;iw)> nghq;Nfkpah gpd;Ndl;lh (Gq;fk;). 
 
gaph; ngUf;fk;:  
 
jFe;j #o;epiyapy; gaph; tiffspy; cah; tpisr;ry;> rpwe;j juk;> Neha; vjph;g;Gj; jpwd;> 
FWfpa fhy tho;ehs; Mfpatw;iw Nkk;gLj;Jtjw;fhd mwptpaNy gaph;g; ngUf;fk; MFk;. 
kw;nwhU tifapy; ,J kdpjg; gad;ghl;bw;fhfj; jhtur; rpw;wpdq;fspd; kugZtifa 
tpfpjj;ijAk;> Gwj;Njhw;w tifa tpfpjj;ijAk; xU Fwpf;NfhSld; khw;wpaikj;Jf; 
ifahSjiyf; Fwpf;Fk;. gaph; ngUf;fj;jpy; <LgLk; kdpjh;fspd; jpwd; kw;Wk; ifahSjiyg; 
nghWj;J Kw;fhyg; gaph; ngUf;f Kiwfs; ,Ue;jd. Mdhy; kugpay; kw;Wk; nry;kugpay; 
Nfhl;ghLfspd; mbg;gilapy; cUthd gaph;ngUf;f Kiwfshd Njh;e;njLj;jy;> 
mwpKfg;gLj;Jjy;> fyg;G nra;jy;> gd;kbak;> rLjp khw;wk;> jpR tsh;g;G kw;Wk; caphpnjhopy; 
El;gtpay; Nghd;w njhopy;El;gq;fs; gaph; ,ufq;fis Nkk;gLj;j Vw;gLj;jg;gl;ld.  
 
mwpKfg;gLj;Jjy;>fyg;G nra;jy;> gd;kbak;> rLjp khw;wk;> jpR tsh;g;G kw;Wk; caphpnjhopy; 
El;gtpay; Nghd;w njhopy;El;gq;fs; gaph; ,ufq;fis Nkk;gLj;j Vw;gLj;jg;gl;ld.  
 
gaph; ngUf;fj;jpd; Fwpf;Nfhs;fs;:  
 

• gaph;fspd; tpisr;riyAk;> tPhpaj;ijAk;> tsikiaAk; mjpfhpj;jy;.  
• twl;rp> ntg;gepiy> cth;jd;ik kw;Wk; midj;Jr; #o;epiyfisAk; jhq;fp tsUk; 

jpwd;.  
• Kjph;r;rpf;F Kd;dNu nkhl;Lfs; kw;Wk; goq;fs; cjph;tiljiy jLj;jy;  
• rPuhd Kjph;r;rpia Nkk;gLj;jy; 
• G+r;rp kw;Wk; Neha; caphpfis vjph;j;J thOk; jpwd;.  
• xsp kw;Wk; ntg;gf; $Uzh;T ,ufq;fis cUthf;Fjy;  

 
gaph; ngUf;fj;jpd; gbepiyfs; (Steps in plant breeding): 
 
gaph; ngUf;fj;jpd; Kf;fpag; gbepiyfs; fPNo jug;gl;Ls;sd.  
 

tsh;g;Gr;#oYf;F 
cl;gLj;Jjy;  

kugpa NtWghLfs; 
cUthf;Fjy; 

rLjp khw;wk;  

jhtu mwpKfk;  Njh;e;njLj;jy;  gd;kbak; 
fyg;GWj;jk; nra;jy;  kjpg;gpLjy; kw;Wk; 

Gjpa ufj;ij 
ntspapLjy;  

jpR tsh;g;G  

kugZ$W tsk; tpijg;ngUf;fk; kw;Wk; kuGg; nghwpapay;  
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Nrfhpj;jy;  tpepNahfk; 
 
ghuk;ghpag; gaph; ngUf;f Kiwfs; (Conventional plant breeding methods):  
 
ghuk;ghpajhtug; gaph; ngUf;f Kiwfs; fle;j gj;jhz;Lfspy; gaph; tpisr;rypy; ngUk; 
jhf;fj;ij Vw;gLj;jpAs;sd. xU Gjpa jhtu ,ufk; mjpy; Vw;fdNt mike;Js;s 
kuGf;$Wfisr; rpwe;j Kiwapy; ntspf;nfhzuj; njhpT nra;tjd; %yk; cUthf;fg;gLfpwJ. 
,g;ghlj;jpy; jhtug; gaph;ngUf;f cj;jpfspy; rpy ghuk;ghpa Kiwfisf; Fwpj;Jf; fye;jha;T 
nra;Nthk;.  
 
jhtu mwpKfk; (Plant introduction):  
 
tof;fkhf tsUkplj;jpypUe;J xU jhtuj;jpd; kugZtpa ,ufq;fis NtnwhU Gjpa 
,lj;jpNyh my;yJ #oypNyh mwpKfg;gLj;JtJ jhtu mwpKfk; vdg;gLk;. IR 8 ney; ,ufk; 
gpypg;igd;]; ehl;bypUe;J mwpKfg;gLj;jg;gl;lJ. NfhJik ,ufq;fshd Nrhdhuh 63> Nrhdhuh 
64 Mfpait nkf;rpNfh ehl;bypUe;J mwpKfg;gLj;jg;gl;ld.   
 
Gjpjhf mwpKfg;gLj;jg;gl;l jhtuk; Gjpa #o;epiyf;F Vw;wthW jd;idj; jftikj;Jf; 
nfhs;s Ntz;Lk;. ,t;thW jftikj;Jf; nfhs;Sjy; ,zf;fkhjy; vd;wiof;fg;gLk;. 
mwpKfg;gLj;jg;gLk; midj;Jj; jhtuq;fSk; fisfsw;Wk;> G+r;rp kw;Wk; NehAz;lhf;Fk; 
caphpfsw;Wk; ,Uf;f Ntz;Lk;. ,jid njhw;Wj; jilf;fhg;G (Quarantine) vd;Dk; Kiwapd; 
%yk; kpff; ftdkhfg; gphprPypf;f Ntz;Lk;. njhw;Wj; jilf;fhg;G vd;gJ 
njhw;Wj;jd;ikAila Neha;fs; guthtz;zk; jhtuq;fisj; jdpikg;gLj;JtjhFk;.  
 
mwpKfg;gLj;Jjy;> Kjy;epiy kw;Wk; ,uz;lhk;epiy mwpKfg;gLj;Jjy; vd 
tifg;gLj;jg;gLfpwJ.  
 

1. Kjy;epiy mwpKfg;gLj;Jjy;: mwpKfg;gLj;jg;gLk; jhtuk; kugZ tifa 
tpfpjj;jpy; vt;tpj khWghLwhky; Gjpa #o;epiyf;F jd;idj; jftikj;Jf; 
nfhs;Sjy;.  
 

2. ,uz;lhk; epiy mwpKfg;gLj;Jjy;: mwpKfg;gLj;jg;gLk; ,ufkhdJ 
Njh;e;njLj;jYf;F cl;gLj;jg;gl;L mjpypUe;J Nkk;gl;l ,ufj;ij jdpj;Jg; gphpj;J> 
mjDld; cs;@h; ,ufj;ijf; fyg;G nra;J xd;Nwh my;yJ xd;wpw;F Nkw;gl;l 
gz;Gfis mtw;wpy; khw;WtjhFk;. cyfpd; gy;NtW gFjpfspYs;s jhtutpay; 
Njhl;lq;fs; jhtu mwpKfg;gLj;Jjypy; kpf Kf;fpag; gq;fhw;Wfpd;wd. rPdh kw;Wk; 
tlfpof;F ,e;jpag; gFjpfspypUe;J Nrfhpf;fg;gl;l gy Njapiy ,ufq;fs; Kjypy; 
nfhy;fj;jhtpYs;s jhtutpay; G+q;fhtpy; tsh;f;fg;gl;ld. gpd; mtw;wpypUe;J rphpahd 
Njapiy ,ufq;fs; Njh;e;njLf;fg;gl;L ,e;jpahtpd; gy gFjpfspy; 
mwpKfg;gLj;jg;gl;ld.  

 
Njh;T nra;jy; (Selection):  
 
fye;j ,dj; njhifapypUe;J xd;Nwh my;yJ mjw;F Nkw;gl;l tpUk;gj;jf;f gz;Gfis 
cila xU rpwe;j jhtuj;ijj; njhpT nra;tjw;Fj; Njh;e;njLj;jy; (m) Njh;T nra;jy; vd;W 
ngah;. Njh;T nra;jy; vd;gJ jhtug; gaph; ngUf;fj;jpYs;s kpfg; goikahd kw;Wk; 
mbg;gil Kiwfspy; xd;whFk;. Njh;T nra;jy; ,uz;L tifg;gLk;.  
 

1. ,aw;ifj; Njh;T (Natural selection): ,J lhh;tpdpd; ghpzhkf; Nfhl;ghlhd jFe;jd 
gpioj;jy; vd;w ,aw;ifapNyNa fhzg;gLk; ,aw;ifj; Njh;T KiwahFk;. ,jpy; 
tpUk;gj;jFe;j khWghLfisf; nfhz;l jhtuj;ijg; ngw mjpf fhykhFk;.  
 

2. nraw;ifj; Njh;T (Artificial Selection): ,J kdpjh;fshy; Nkw;nfhs;sg;gLk; xU 
topKiwahFk;. nraw;ifj; Njh;T vd;gJ fyg;gpdf; $l;lj;jpypUe;J 
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jdpj;jd;ikAila jhtuq;fisj; Njh;e;njLj;jyhFk;. fPo;fz;lit nraw;ifj; 
Njh;tpd; %d;W Kf;fpa tiffshFk;.  
 

3. $l;Lj; Njh;T (Mass selection): $l;Lj;Njh;tpy; mjpf vz;zpf;ifapYs;s jhtuj; 
njhifapypUe;J xNu khjphpahd Gwj;Njhw;w tpfpjk; my;yJ Gwj;njhw;wg; 
gz;Gfisf; nfhz;l jhtuq;fisj; Njh;T nra;J mtw;wpd; tpijfis xd;whff; 
fye;J Gjpa ,ufj;ij cUthf;FjyhFk;. Njh;T nra;ag;gl;l jhtuq;fspypUe;J 
ngwg;gLk; re;jjpfs; mw;wpd; jhtuj; njhFjpia tplg; ngUk;ghYk; xNu khjphpahf 
cs;sd.  

 
,it jdpj;jdpahfr; Nrhjid nra;ag;gl;lit my;y. ,j;jhtuq;fs; Ie;J Kjy; MW 
Mz;Lfs; kPz;Lk; njhpT nra;ag;gl;Lj; jukhd tpijfs; ngUf;fk; tpfpjk; my;yJ 
Gwj;Njhw;wg; gz;Gfisf; nfhz;l jhtuq;fisj; Njh;T nra;J mtw;wpd; tpijfis 
xd;whff; fye;J Gjpa ,ufj;ij cUthf;FjyhFk;. Njh;T nra;ag;gl;l 
jhtuq;fspypUe;J ngwg;gLk; re;jjpfs; mtw;wpd; jhtuj; njhFjpia tplg; ngUk;ghYk; 
xNu khjphpahf cs;sd.  
 
nra;ag;gLfpd;wd. gpd; ,t;tpijfs; tptrhapfSf;Fg; gfph;e;jspf;fg;gLfpwJ. 
$l;Lj;Njh;T KiwapYs;s xNunahU Fiw vd;dntdpy; #o;epiy khWghLfshy; 
Vw;gLk; kuGtop NtWghLfisg; gphpj;jhpa Kbtjpy;iy.  
 

1. J}athpirj; Njh;T (Pureline Seletion):  
J}athpirj; Njh;T vd;w nrhy; 1903-Mk; Mz;L N[h`d;rd; vd;gtuhy; 
cUthf;fg;gl;lJ. ,J xj;j kuGf;$Wila jhtuj;ij kPz;Lk; kPz;Lk; 
jd;kfue;jr;Nrh;f;if nra;J ngwg;gLk; jhtuq;fshFk;. vy;yh kuGf;$WfspYk; ,t;thW 
ngwg;gl;l ,ufkhdJ xNu rPh;jd;ikiaf; nfhz;bUf;fpwJ. ,k;KiwapYs;s FiwghL 
vd;dntdpy; Gjpa kugZtifak; nfhz;l jhtuq;fis cUthf;f Kbahky; 
NghtJld; ,t;tif ,ufq;fs; Fiwe;j jftikg;GfNshLk;> #oypay; fhuzpfspd; 
khw;wq;fSf;F Vw;g epiyf;Fk; jd;ikiaf; FiwthfTk; nfhz;Ls;sd.  

 
2. Njh;T nra;jy; (Selection):  

 
fye;j ,dj; njhifapypUe;J xd;Nwh my;yJ mjw;F Nkw;gl;l tpUk;gj;jf;f 
gz;Gfis cila xU rpwe;j jhtuj;ijj; njhpT nra;tjw;Fj; Njh;e;njLj;jy; (m) 
Njh;T nra;jy; vd;W ngah;. Njh;T nra;jy; vd;gJ jhtug; gaph;ngUf;fj;jpYs;s kpfg; 
goikahd kw;Wk; mbg;gil Kiwfspy; xd;whFk;. Njh;T nra;jy; ,uz;L tifg;gLk;.  

 
1. ,aw;ifj; Njh;T (Natural Selection):,J lhh;tpdpd; ghpzhkf; Nfhl;ghlhd jFe;jd 

gpioj;jy; vd;w ,aw;ifapNyNa fhzg;gLk; ,aw;ifj; Njh;T KiwahFk;. ,jpy; 
kugZtifaj;jpy; NtWgl;l ,uz;bw;F Nkw;gl;l jhtuq;fisf; fyg;Gwr; nra;Ak; 
Kiwf;Ff; fyg;GWj;jk; vd;W ngah;. ,k;Kiwapy; Njhd;WK; topj;Njhd;wYf;Ff; 
fyg;Gaphp vd;W ngah;. jhtu Nkk;ghl;by; kw;w gaph;ngUf;f Kiwfistplf; 
fyg;GWj;jk; Nkk;gl;l Kiwahf cs;sJ. ,uz;L my;yJ mjw;F Nkw;gl;l ,ufr; 
rpw;wpdq;fspd; jFe;j gz;Gfis ,izf;fg; gad;gLk; kpfr;rpwpe;j topKiwahfTk; 
cs;sJ. ,aw;ifahd fyg;GWj;jk; epfo;T Kjd; Kjyhff; fhl;ld; Nkjh; vd;gtuhy; 
Nrhsg;gaphpy; mwpag;gl;lJ.  

 
fyg;GWj;jypd; gbepiyfs; (Steps in hybridization): 
fyg;GWj;jypd; gbepiyfs; fPNo jug;gl;Ls;sd.  
 

1. ngw;Nwhiuj; Njh;e;njLj;jy;: njhpT nra;ag;gl;l gz;Gila Mz; kw;Wk; ngz; 
jhtuq;fisj; Njh;e;njLj;jy;. ,j;jhtuq;fspd; xj;jgz;gpizTj; jd;ikiar; Nrhjid 
nra;jy; kpf Kf;fpakhFk;.  
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2. Mz; kylhf;Fjy;: jd; - kfue;jr;Nrh;f;ifia jLg;gjw;fhf kfue;jj; jhs;fs; 
Kjph;tjw;F Kd;dh; mtw;iw ePf;Fk; Kiw Mzfr;rpijthfTk;. ,J Mz; 
kylhf;FJy; vd;wiof;fg;gLfpwJ.  
 

3. igapLjy;: Njitaw;w kfue;jj;Jfs;fs; #yf Kbtpy; fye;JtplhkypUf;f #yf 
Kbia ciwapl;Lg; ghJfhf;Fk; Kiw ciwapLjy; my;yJ igapLjy; MFk;.  
 

4. fyg;G nra;jy;: Njh;e;njLf;fg;gl;l Mz; kyhpd; kfue;jq;fis Mz; kylhf;fg;gl;l 
ngz; kyhpd; #yf Kbf;F khw;wk; nra;tJ fyg;G nra;jy; vdg;gLk;.  
 

5. tpijfis mWtil nra;J Gjpa jhtuq;fis cz;lhf;Fjy;: kfue;jr;Nrh;f;iff;Fg; 
gpwF fUTWjy; eilngw;W Kbtpy; tpijfs; cz;lhfpd;wd. ,t;tpijfspypUe;J 
cUthFk; Gjpa re;jjpf;Ff; fyg;Gaphp vd;W ngah;.  

 
fyg;GWj;jypd; tiffs;:  
 
jhtuq;fSf;fpilNa cs;s cwTKiwia itj;J fyg;GWj;jy; fPo;fz;l tiffshfg; 
gphpfg;gLfpwJ.  
 

1. xNu ,ufj;jpDs; fyg;GWj;jk; (Intravarietal hybridization) - ,jpy; fyg;G xNu ,ufj; 
jhtuq;fSf;fpilNa eilngWfpwJ. ,k;Kiw jd; - kfue;jr;Nrh;f;if eilngWk; 
jhtuq;fspy; kl;LNk gad;gLj;jg;gLk;.  
 

2. ,ufq;fSf;fpilNa fyg;GWj;jk; (Intervarietal hybridization) - ,q;F xNu rpw;wpdj;jpd; 
,UNtW ,ufq;fSf;fpilNa fyg;G nra;ag;gl;Lf; fyg;Gaphp cUthf;fg;gLfpwJ. ,J 
cl;rpw;wpd fyg;Gaphpj; Njhw;wk; vd;Wk; miof;fg;gLfpwJ. jd; - kfue;jr;Nrh;f;if 
kw;Wk; may; kfue;jr;Nrh;f;if milAk; jhtuq;fis Nkk;gLj;j ,k;KiwNa 
mbg;gilahf cs;sJ.  
 

3. rpw;wpdq;fSf;fpilNa fyg;GWj;jk; (Interspecific hybridization) - ,J xU Nghpdj;jpd; 
,U NtWgl;l rpw;wpdq;fSf;fpilNa fyg;G nra;J fyg;Gaphpia cz;lhf;Fk; 
KiwahFk;. ,J nghJthf Neha;> G+r;rp kw;Wk; twl;rpiaj; jhq;Fk; jpwd; nfhz;l 
kugZf;fis xU rpw;wpdj;jpypUe;J kw;nwhU rpw;wpdj;jpw;F khw;wg; gad;gLfpwJ. 
vLj;Jf;fhl;L: fhrpgpak; `h;Rl;lk; x fhrpgpak; Mh;Nghhpak; - Njtpuh[;. 

 
nfhz;lit> ,uz;lbw;Fk; Nkw;gl;l FNuhNkhNrhk; njhFg;Gfisf; nfhz;l my;yJ ngw;w 
jhtuq;fs; gd;kbaq;fs; Nghpdj; jhtuq;fSf;fpilNa fyg;G nra;J fyg;Gaphpia 
cz;lhf;Fk; KiwahFk;. ,k;Kiwapd; Fiwfshtd fyg;Gaphp kyl;Lj;jd;ik> 
vLj;Jf;nfhs;sg;gLk; Neuk;> eilKiw nryT MfpadthFk;. vLj;Jf;fhl;L: u/ghd]; 
gpuhrpfh> bhpbf;Nfy;.  
 
fyg;gpd tPhpak; (Heterosis):  
 
fyg;gpd tPhpak; (n`l;bNuh – khWgl;l rp]; - epiy) 1912-Mk; Mz;L n`l;bNuhrp]; vd;w 
nrhy;iy Kjd;Kjypy; gad;gLj;jpa mwptpashyh; G.H. ~y; Mthh;. ngw;Nwhiutplf; 
fyg;Gaphp Kjy; kfTr;re;jjpapd; nray;jpwd; Nkk;gl;bUg;gjhy; ,J fyg;Gaphp tPhpak; 
(n`l;bNuhrp];) vd;wiof;fg;gLfpwJ. tPhpak; vd;gJ mjpf tsh;r;rp> tpisr;ry;> Neha; 
vjph;f;Fk; jpwd;> G+r;rpiaAk;> twl;rpiaAk; jhq;fp tsUk; jpwidf; Fwpf;Fk;. fyg;gpd 
tPhpaj;ij Nkk;gLj;j cly top ,dg;ngUf;fNk rpwe;jjhf cs;sJ. ,jpy; njhpT 
nra;ag;gl;l gz;Gfs; rpijtilahky; rpy fhyk; njhlh;fpd;wd. ,uz;L ngw;NwhUf;fpilNa 
cs;s kugpz NtWghl;bd; jd;ik fyg;gpd tPhpaj;jpd; tPr;Rf;F neUq;fpa njhlh;Gilajhf 
cs;sJ vd;gijg; ngUk;ghyhd fyg;Gaphpahsh;fs; ek;Gfpd;wdh;.  
 
Njhw;wk;> Gjpa #oYf;F cfe;J Nghjy;> ,dg;ngUf;fj; jpwd; Nghd;wtw;iwf; fUj;jpy; 
nfhz;L fyg;gpd tPhpak; fPo;fz;lthW tifg;gLj;jg;gLfpwJ.  
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1. nka;fyg;gpdtPhpak; (Enheterosis):nka;fyg;gpdtPhpak; vd;gJ kuG topahfg; ngwg;gLk; 
fyg;G tPhpakhFk;. NkYk; ,J fPo;fz;lthW tifg;gLj;jg;gLfpwJ.  
 
1. rLjpkhw;w nka;fyg;gpd tPhpak; (Mutational Euheterosis)-,J nka;fyg;gpdtPhpa 

tiffspy; kpf vspikahdJ. may; - kfue;jr;Nrh;f;if eilngwf;$ba gaph;fspy; 
Nkk;gl;l Xq;fpa my;yPy;fs; %yk; Njitaw;w> NfLtpistpf;ff;$ba> nfhy;Yk; 
xLq;Fg;gz;Gila my;yJ rLjpkhw;wk; ngw;w kugZf;fis ePf;Ftjd; %yk; 
Vw;gLfpwJ.  
 

2. rkepiy ngha;fyg;gpdtPhpak; (Balanced Euheterosis),it Ntshz;ikf;F cjTk; 
tifapy; gy #o;epiyf; fhuzpfSf;Nfw;gj; jftikj;Jf; nfhs;Sk; rkepiy ngw;w 
kugZ ,izg;G rkepiy nka;fyg;gpdtPhpakhFk;.  
 

3. ngha;fyg;gpdtPhpak; (Psuedoheterosis):re;jjp jhtukhdJ cly tsh;r;rpapy; ngw;Nwhh; 
jhtuq;fis tpl Nkk;gl;Lk; Mdhy; tpisr;rypYk;> jftikg;gpYk;> 
kyl;Lj;jd;ikAlNdh my;yJ Fiwe;jsT tskhdjhfNth fhzg;gLfpd;wJ. ,J 
clytstPhpak; vd;Wk; miof;fg;gLk;. 

 
rLjp khw;wg; gaph;ngUf;fk; (Mutation breeding):  
 
Ky;yh; kw;Wk; ];Nll;yh; (1927 – 1928) rLjpkhw;w gaph; ngUf;fk; vd;w nrhy;iy 
cUthf;fpdhh;fs;. ,J kuGtopg; gaph;ngUf;f cj;jpfspy; Nkw;nfhs;sg;gLk; Gjpa 
topKiwiafspYs;s FiwghLfis cotpay; kw;Wk; gaphpd; jug;gz;Gfis Nkk;gLj;Jk; 
KiwahFk;. xU caphpdj;jpd; kugZtifaj;jpNyh my;yJ Gwj;Njhw;w tifaj;jpNyh 
jpBnud kuGtopahf Vw;gLk; khw;wk; rLjp khw;wk; vdg;gLk;. kugZ rLjp khw;wk; 
gaph;ngUf;fj;jpy; kpf mtrpakhdjhFk;. Vnddpy; ,it ghpzhkk;> kWNrh;f;if> 
Njh;e;njLj;jy; Nghd;wtw;wpw;F ,LnghUl;fisj; jUtjhy; ,J Kf;fpakhdjhf tpsq;FfpwJ. 
,J tpijapyhg; gaph;fis Nkk;gLj;Jtjw;Fg; gad;gLj;jg;gLk; xNu topKiwahFk;.  
 
GwCjhf; fjph;fs;> vf;]; fjph;fs;> My;/gh> gPl;lh> fhkh Nghd;w fjph;tPr;Rfisf; nfhz;Lk;> 
rPrpak;> ,ijy; kPj;Njd; ry;NghNdl; (EMS)> A+hpah Nghd;w fhuzpfs; Gjpa ,ufg; gapiu 
cUthf;Ftjw;fhd rLjp khw;wj;ijj; J}z;Lfpd;wd. vLj;Jf;fhl;L: mjpf tpisr;riyAk;> 
cauj;ijAk; nfhz;l %d;W kugZ nfhz;l Fl;il ,uff; NfhJik> cth;jd;ik kw;Wk; 
G+r;rp vjph;g;Gj;jd;ik nfhz;l mNlhkplh 2 (Atomita 2) mhprp ,ufk;.  
 
gd;kba gaph;ngUf;fk; (Polyploid breeding):  
 
ngUk;ghyhd G+f;Fk; jhtuq;fs; ,Ukbak; (2n) nfhz;lit> ,uz;bw;Fk; Nkw;gl;l 
FNuhNkhNrhk; njhFg;Gfisf; nfhz;l my;yJ ngw;w jhtuq;fs; gd;kbaq;fs; 
vd;wiof;fg;gLfpd;wd. fhl;Lj; jhtuq;fs; kw;Wk; tsh;g;Gr; #oYf;F cl;gLj;jg;gLk; 
jhtuq;fspd; ghpzhkj;jpy; gd;kbak; kpf Kf;fpa mq;fkhf tpsq;FfpwJ. fyg;gpd tPhpak; 
khWgl;l gz;gpizTjd;ik> caph; kw;Wk; capuw;w fhuzpfspd; ,Wf;fj;ijj; jhq;Fk; jpwd;> 
jPq;F tpistpf;f$ba rLjpkhw;wj;jpid jhq;Fk; jpwDila jhtuq;fisg; gd;kbak; mbf;fb 
ntspg;gLj;JfpwJ. NkYk; gd;kbak; Fd;wy;gFg;Gf; Fiwg;ghl;lhy; Fiwe;j tsj;jd;ikAila 
tpijaw;w ,ufq;fs; cUthtjw;Fk; toptFf;fpwJ.  
 
jd;gd;kbakhjy; (Autopolyploidy) vd;gJ xU jhtuj;jpYs;s FNuhNkhNrhk;fs; jhdhfNt 
,ul;bg;GWjiy Fwpf;fpwJ. vLj;Jf;fhl;L: gPl;&l;> Mg;gps;> Nghd;wtw;wpd; Kk;ka gd;kba 
epiyahdJ tPhpaj;ijAk;> fdp> Nth;> ,iy> kyh; Nghd;wtw;wpd; msit nghpjhfTk;> mjpf 
msT fdpfspd; vz;zpf;if kw;Wk; rh;f;fiuapd; msitAk; mjpfhpf;fpd;wd. ,k;Kiw 
tpijapy;yhj; jf;fhsp> Mg;gps;> MuQ;R> jh;G+rzp jhtuq;fisAk; cUthf;fpapUf;fpwJ. 
fhy;rprpid gad;gLj;jpf; FNuhNkhNrhk; vz;zpf;ifia ,ul;bg;ghf;fj; J}z;Ltjd; %yk; 
gd;kbaj;ij Vw;gLj;jyhk;. may;gd;kbak; (Allopolyploidy) vd;gJ NtWgl;l ,uz;L 
rpw;wpdq;fspypUe;J ngwg;gl;l FNuhNkhNrhk; njhFjpfisg; ngUf;fkilar; nra;Ak; 
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KiwahFk;. vLj;Jf;fhl;L: bhpl;bNfy; (bhpbfk; Luk; × rPNfy; rPhpay;)> u/gNdh gpuhrpfh 

(gpuhrpfh × xyNurpah u/ghd]; rl;ilt];)  
 
gRik Gul;rp (Green revolution):  
 
gRik Gul;rp vd;w nrhy; tpy;ypak;>S. fhl; (1968) vd;gtuhy; cUthf;fg;gl;lJ. njhlh; 
Ma;Tfs;> Kd;Ndw;wq;fs;> GJikfs;> njhopy;El;gg; ghpkhw;wq;fSf;fhd Kaw;rpfs; 
Nghd;ww;wpd; xUkpj;j tpisNt gRikg;Gul;rp vd tiuaWf;fg;gLfpwJ. 1940 Kjy; 1960-d; 
gpw;gFjpf;F ,ilg;gl;l fhyj;jpy; cyfk; KOtjpYk;> Fwpg;ghf tsh;e;J tUk; ehLfspy; 
NfhJik> mhprp Nghd;w Ntshz; nghUl;fspd; cw;gj;jpiag; gd;klq;F cah;j;jpaJ.  
 
tsUk; ehLfspy; Ntshz; cw;gj;jpiag; ngUf;Ftjw;fhf cah; tpisr;ry; jUk; jhq;F 
jpwd; nfhz;l ,ufq;fis mwpKfg;gLj;JtJk;> ePh; kw;Wk; cug; gad;ghl;L KiwfSk;. 
Ntshz; Nkyhz;ikia Nkk;gLj;jj; jPtpu jpl;lkpl;L 1960-fspy; cUthf;fg;gl;lJ gRik 
Gul;rp my;yJ %d;whk; Ntshz; Gul;rp vdg;gLfpwJ. ,e;jj; jpl;lk; nkf;rpNfh ehl;by; 1940-y; 
Muk;gpf;fg;gl;Lg; gpd; ,e;jpahtpd; gy;NtW gFjpfspYk; Mrpah> kj;jpa Nkw;F gFjpfspYk;> 
,yj;jPd;> mnkhpf;fh Nghd;w ehLfspYk; ntw;wpfukhf 
mwpKfg;gLj;jg;gl;lJ. ,e;jpa Ntshz; Ma;T epWtdj;jpd; Kd;dhs; ,af;Feduhd Dr. B.P 
ghy;> nkf;rpNfhtpy; gutyhff; fhzg;gLk; Nehhpd; 10 vd;w Fl;il ,uf kugZf;fisf; 
nfhz;l Fl;il NfhJik ,ufq;fisg; ngWtjw;fhf Dr. N.E. Nghh;yhfpd; ,e;jpa 
tUiff;fhd Vw;ghLfisr; nra;AkhW ,e;jpahtpd; gRik Gul;rpapd; je;ij vd;wiof;fg;gLk; 
Dr. M.S Rthkpehjd; mth;fisf; Nfl;Lf; nfhz;lhh;.   
 
1963-Mk; Mz;L nkf;rpNfhtpypUe;J miu Fl;ilj;jd;ikAila NfhJik ,ufk; ,e;jpahtpy; 
mwpKfg;gLj;jg;gl;lJ. ,jd; %yk; cah; tpisr;ry; jUk; Nrhdhuh 64> Nrhdhypfh> 
fy;ahz;Nrhdh Nghd;w gy NfhJik ,ufq;fisg; gaph;ngUf;fk; nra;tjw;fhf Ie;J ePz;l 
fhyj; jpl;lq;fs; tFf;fg;gl;ld. ,j;jifa ,ufq;fs; gutyhd caphp kw;Wk; capuw;w 
fhuzpfisj; jhq;Fk; jpwd; nfhz;lit. NfhJikiag; Nghd;Nw> cuNkw;Fk; jpwd; nfhz;l 
TN 1 (lha;rpq; Nel;bt; 1) vd;fpd;w Kjy; miu Fl;ilf;fyg;gpd ney; ,ufj;ij 1956-y; 
jha;thdpy; Dr. M.S. Rthkpehjd; mth;fs; cUthf;fpdhh;. ,jd; top Njhd;wy;fs; 1966 – y; 
mwpKfg;gLj;jg;gl;ld. gpwF rpwe;j tpisr;ry; jUk; miuf;Fl;il ney; ,ufkhd n[ah 
kw;Wk; uj;dhit ,e;jpahtpy; cUthf;fpdhh;.  
 
gaph; ngUf;fk; %yk; Neha; vjph;f;Fk; jpwd; nfhz;l jhtuq;fis cUthf;Fjy;:  
 
G+Q;ir> ghf;Bhpah kw;Wk; itu]; Neha;fis vjph;f;Fk; jpwd;nfhz;l rpy gaph; ,ufq;fisf; 
fyg;G nra;jy; kw;Wk; Njh;e;njLj;jy; Kiw %yk; cUthf;fp ntspaplg;gl;lJ. 
 

gaph; ,ufq;fs; Neha; vjph;g;G jpwd;  
NfhJik `pk;fphp  ,iy kw;Wk; gl;ilj;JU> `py; 

gz;l; 
gpuhrpfh G+rh Rth;dpk; (fuuha;)  ntz; JU 
fhyp/gpsth; G+rh Rg;uh> G+rh 

];Ndhghy; K - 1 
RUs; fUg;G mOfy; 

fhuhkzp G+rh Nfhky; ghf;Bhpa mOfy; 
kpsfha; G+rh rlg`h; kpsfha; nkhirf; Njky; 

itu];> Gifapiy Njky; 
itu]; kw;Wk; ,iyr;RUs;  

 
ntz;il jhtuj;jpd; kQ;rs; Njky; itu]; Nehia vjph;f;Fk; jpwdhdJ fhl;Lr; 
rpw;wpdj;jpypUe;J ngwg;gl;L Vgy;kh];f]; v];Fyz;l]; vd;w xU Gjpa ,ufkhf cUthdJ. 
,J gh;guhzp fpuhe;jp vd;wiof;fg;gLfpwJ.  
 
gaph; ngUf;fj;jpd; %yk; G+r;rp vjph;Fk; jpwd; nfhz;l jhtuq;fis cUthf;Fjy;:  
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Xk;Gaphpj; jhtuq;fspd; G+r;rp vjph;f;Fk; jpwdhdJ Gwj;Njhw;wk;> caphpNtjpapay;> 
clw;nraypay; Nghd;w gz;Gfisf; nfhz;L mikayhk; gy jhtuq;fspy; J}tpfSila 
,iyfs; G+r;rp vjph;f;Fk; jpwDld; njhlh;Gilajhf cs;sd. vLj;Jf;fhl;L: gUj;jpapd; 
,iyj;jj;Jg;G+r;rp vjph;g;Gj;jpwd; kw;Wk; NfhJikapd; jhdpa ,iytz;L vjph;g;Gj; jpwd;> 
jplkhd jz;Lfs; nfhz;l NfhJik ,uk;gg;G+r;rpahy; tpUk;gg;gLtjpy;iy. kpUJthd ,iy 
kw;Wk; G+j;njd; (Nectar) mw;w gUj;jp ,ufq;fs; fha;g;GOf;fis (bollworms) jd;ghy; 
<ug;gjpy;iy. mjpf m];ghh;bf; mkpyk;> Fiwe;j iel;u[d; kw;Wk; rh;f;fiu nfhz;l 
Nrhsq;fs; Nrhsj;jz;L Jisg;ghDf;F vjph;g;Gj; jpwidg; ngw;Ws;sd.  
 

gaph; ,ufq;fs; G+r;rp / rpW G+r;rp 
gpuhrpfh (fLF rpw;wpd 
tif)  

G+rh ft;ut;  mrptpdp G+r;rp  

jl;il gPd;]; G+rh nrk; 2 G+rh nrk; 3 ,iyj;jj;Jg; G+r;rp> 
mRtpdp kw;Wk; 
goj;Jisg;ghd;  

ntz;ilf;fha; G+rh rthdp G+rh A – 4 jz;L kw;Wk; 
goj;Jisg;ghd;  

 
etPdjhtug; gaph;g;ngUf;f njhopy;El;gk; Modern plant breeding):  
 
gaph;g; ngUf;f Kiwfspy; Kf;fpa epfo;Tfshd kugZnghwpapay;> jhtuj; jpR tsh;g;G> 
GNuhl;Nlhgpshr ,izT my;yJ cly ,izT Kiw> %yf;$W Fwpg;G kw;Wk; DNA tpuy; 
gjpT (Molecular marking and DNA finger printing) Nghd;w rpy etPd gaph;g;ngUf;f 
Kiwfisg; gad;gLj;jp cah;ufg; gaph;fs; ngwg;gLfpd;wd. NkNy Fwpg;gpl;l fUj;jpw;fhd 
gy;NtW njhopy;El;gq;fisAk;> gad;ghLfisAk; Vw;fdNt myF VIII-y; gbj;Js;Nshk;.  
 
Gjpa jhtug; nghwpapay; njhopy;El;g Kiwfs; (New Plant Engineering Techniques) Gjpa 
gaph; ngUf;fj; njhopy;El;g Kiwfs; (NBT) (New Breeding Techniques)  
NBT vd;gJ jhtug; gaph;g; ngUf;fj;jpy; Gjpa gz;Gfis tsh;f;fTk;> Ntfg;gLj;jTk; 
gad;gLj;Jk; topKiwahFk;. jhtuq;fSf;Fs;NsNa DNA-tpd; Fwpg;gpl;l ,lq;fis kugZ 

njhifa jpUj;jk; (Genome editing) %yk; DNA – it Fwpg;gpl;l ,lq;fspy; khw;wpg; Gjpa 
gz;Gf;$WfisAila gaph;j; jhtuq;fis cUthf;Fk; KiwfshFk;l. gz;Gf;$Wfspy; 
gy;NtW khWjy;fisr; nra;ag; gad;gLk; gbepiyfs; fPNo nfhLf;fg;gl;Ls;sd.  
 

• kugZ njhifaj;ij ntl;Ljy; kw;Wk; khw;wpaikj;jiy CRISPR / Cas Nghd;w 
Kiwfs; nra;fpd;wd.  

• kugZ njhifa jpUj;jk; - MypNfh epA+f;spNahilL ,af;fj; jpBh; khw;wf; fhuzp 
(ODM) vd;w El;gj;jpd; %yk; rpy ,iz fhuq;fspy; khw;wq;fisr; nra;jy;.  
 

• xNu rpw;wpdk; my;yJ neUq;fpa njhlh;Gila rpw;wpdj;jpw;Fs; kugZf;fs; 
khw;wg;gLtJ. (Cisgenesis)  
 

• DNA it khw;w nra;ahky; mjw;Fs; ,Uf;Fk; kugZtpd; nray;ghLfis 
xUq;fikf;Fk; Kiw (epigenetic methods) 
 

ehh;kd; E. Nghh;yhf;: ehh;kd; E Nghh;yhf; vd;gth; jhtu Nehapayhsh; kw;Wk; gaph;ngUf;f 
ty;Yeuhthh;. ,th; nkf;rpNfhtpYs;s Nrhdhh;l; vd;w ,lj;jpYs;s gd;dhl;L Nrhsk; kw;Wk; 
NfhJik Nkk;ghl;L epWtdj;jpy; jd; tho;ehisf; fopj;jhh;. cyfpd; gy ehLfspy; jw;NghJ 
gaphplg;gLk; Nehhpd; 10> Nrhdhuh 64> nyh;kh Nuh[h 64 Nghd;w Gjpa cah; tpisr;ry; kw;Wk; 
JU Neha; jhq;Fj;jpwd; nfhz;l rhahj> Gjpa NfhJik ufq;fis ,th; cUthf;fpdhh;. 
,JNt gRikg;Gul;rpf;F mbg;gilahf tpsq;fpaJ. ,tUf;F 1970-y; mikjpf;fhd Nehngy; 
ghpR toq;fg;gl;lJ.  
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Dr. M.S. Rthkpehjd;: ,th; rLjpkhw;wg; gaph;ngUf;fj;jpd; Kd;Ndhbahthh;. ,th; rLjp khw;w 
Kiw %yk;> nghd;dpwKila ~h;gjp Nrhdhuh vd;w NfhJik ,ufj;ij cUthf;fpdhh;. ,J 
,e;jpahtpd; gRikg; Gul;rpf;F topNfhypaJ. ,th; ,e;jpag; gRikg;Gul;rpapd; je;ij vd;W 
miof;fg;gLfpwhh;.  
 
ney; n[auhkd;: ,th; jpUth&h; khtl;lj;jpYs;s mjpuq;fk; vd;w fpuhkj;ijr; rhh;e;jth;. ,th; 
fpuhkj;ijr; rhh;e;jth;. ,th; Dr. ek;kho;thh; mth;fspd; rPluhthh;. ,th; 'ekJ ney;iyg; 
ghJfhg;Nghk; ,af;fj;jpd; "jkpo;ehL mikg;gpd; xUq;fpizg;ghsh; Mthh;. ,th; ghuk;ghpa ney; 
,ufq;fisg; ghJfhg;gjpy; mauhJ ghLgl;lth;. ,th; tptrhapfSf;Fg; gapw;rp mspj;J 
mth;fspd; epyq;fspy; Vw;gLk; ghjpg;Gfisf; Fwpj;Jf;nfhz;L mtw;wpw;fhd 
MNyhridfisAk; toq;fpdhh;.  
 
2005-Mk; Mz;L Kjd; Kjypy; ,th; jdJ gz;izapy; jdpnahUtuhf 'ney; tpij 
jpUtpohit' elj;jpdhh;. 10-tJ jpUtpohthdJ 2016-y; mjpfuq;fk; vd;w mtUila 
fpuhkj;jpNyNa eilngw;wJ. ,j;jpUtpohtpy; jkpo;ehl;bYs;s 70000-f;Fk; Nkw;gl;l 
tptrhapfspd; 156 tifahd ghuk;ghpa ney; ,ufq;fs; fz;fhl;rpf;F itf;fg;gl;ld. rh;tNjr 
ney; Muha;r;rp epiyaj;jpy; (IRRI) ciuahw;Wtjw;fhfg; gpypg;igd;]; muR ,tiu 
mioj;jJ. 2011-Mk; Mz;L ,th; rpwe;j ,aw;if tptrhaj;jpw;fhd khepy tpUijg; ngw;whh;. 
2015-k; Mz;L rpwe;j kugZ ghJfhg;ghsh; vd;w Njrpa tpUijAk; ngw;whh;.  
 
9.8 tpij ghJfhg;G:  
 
Ntshz; r%f tho;thjhuj;jpy; Kf;fpaf; $Wfspy; xd;whf tpsq;FtJ tpij. tpij 
gyfhykhf Nkk;gLj;Jjy; kw;Wk; Njh;e;njLj;jy; %yk; cz;lhd gaph; rpw;wpdq;fs; kw;Wk; 
mjd; ,ufq;fspd; kugpd tptuj;jpd; ciwtplkhf cs;sJ. gaph; cw;gj;jp> czT ghJfhg;G 
Nghd;wtw;wpy; tpijfspd; gq;F mghpkpjkhf cs;sJ. gaph;ghJfhg;G nghUl;fisg; gaph; 
tsh;r;rpapd;NghJ mspj;Jk; my;yJ tpijfSld; Nrh;j;Jk; juyhk;. tskhd gaph;fis 
Nkk;gLj;Jtjpy; tpijghJfhg;ghdJ kpf Kf;fpag; gq;fhw;WfpwJ. tpij ghJfhg;G kw;Wk; 
Nrkpg;G Kiwfisg; ghuk;ghpak; kw;Wk; etPd Kiwfs; %yk; nra;ayhk;.  
 
ghuk;ghpa tpij ghJfhg;G Kiwfs;  
 
• FWfpa fhyr; Nrkpg;gpw;F tpijfSf;F Ez;zpa nrk;kz;> Fz;̂ h; kpsfha; nghb> 

Ntg;gpiy nghbahYk; ghfw;fha; nghbahYk;> KUq;iff;fha;r; rhW kw;Wk; Gq;if ,iyr; 
rhW Nghd;wit ghuk;ghpakhf tpijg;G+r;rhf gad;gLj;jg;gLfpwJ. 

  
• ney;tpijfis 1 : 10 vd;w tfpjj;jpy; jahhpf;fg;gl;l cg;G ePhpy; Cwitj;J> mjpy; 

kpjf;Fk; gjh;fis ePf;fp epoypy; cyh;j;jp xd;W Kjy; ,uz;lhz;Lfs; tiu 
Nrkpf;fg;gLfpwJ.  
 

• Nrhs tpijfs; Rz;zhk;G ePhpy; (1 fp Rz;zhk;G + 10 yp ePh;) gj;J ehl;fs; Cwitj;J 
myrpg; gpd;dh; cyh;j;jpr; Nrkpj;J itf;fg;gLfpwJ.  

 
• nfhz;ilf;fliy tpijfs; vYkpr;ir ,iy vz;nza;> gUj;jp tpij vz;nza;> 

Nrhah vz;nza;> Mkzf;F vz;nza; (100 fpNyh tpijf;F 500 kp.yp vz;nza;) 
Mfpa vz;nza;f; fyitapy; fye;J Nrkpj;J itf;fg;gLfpwJ.  
 

• #hpafhe;jp tpijfs; cyh;e;j tpij ePf;fg;gl;l gPh;f;fq;fhapd; cs;Ns itj;Jg; 
ghJfhf;fg;gLfpd;wd. ,f;fha;fs; fhw;W Gfhj fyd;fspy; Nrkpj;J itf;fg;gLfpwJ.  

 
etPd tpij ghJfhg;G Kiwfs;  
tpij ghJfhj;jpYs;s gy;NtW Kiwfs; fPNo jug;gl;Ls;sd.  
1. tpij Neh;j;jp  
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Ntshz;ikapYk;> Njhl;lf;fiyj; JiwapYk; tpij Neh;j;jpahdJ Ntjpg;nghUl;fisf; 
nfhz;L Kf;fpakhf vjph;Ez;Zaphp my;yJ G+Q;irf;nfhy;ypfis elTf;F Kd; ,l;L 
Neh;j;jp nra;ag;gLfpwJ.  

 
tpijNeh;j;jpapd; gad;fs;   

• jhtuq;fspy; Neha;fs; guTtijj; jLf;fpwJ.  
• ehw;Wf; fUfspypUe;J tpijfisg; ghJfhf;fpwJ.  
• Kisg;Gj; jpwid Nkk;gLj;JfpwJ.  
• Nrkpj;J itj;jpUf;Fk; jhdpaq;fisg; G+r;rpfs; jhf;fhky; ghJfhf;fpwJ.  
• kz;zpYs;s G+r;rpfisf; fl;Lg;gLj;JfpwJ.  

 
2. fbdkhf;fy; tpij Neh;j;jp  

fbdkhf;fy; tpij Neh;j;jp vd;gJ tpijapd; clw;nraypaiy cah;j;JtjhFk;. 
mjhtJ> tpijia ePhpNyh my;yJ rhpahd tpfpjj;jpy; fye;j Ntjpapay; fiurypNyh 
Fwpg;gpl;l fhyj;jpw;F Cwitf;f Ntz;Lk;. gpd; ,e;j tpijfs; jdJ rhpahd 
<ug;gjj;jpw;Fj; jpUk;Gk; tifapy; epoypy; cyh;j;j Ntz;Lk;.  

 
fbdkhf;fy; tpij Neh;j;jpapd; gad;fs;  
• tpisr;ry;> Nth; tsh;r;rp> Kisg;Gj;jpwd; tPhpak; Nghd;wtw;iw cah;j;JfpwJ.  
• ehw;Wfisr; rPuhd Kiwapy; Kisf;fr; nra;fpwJ.  
• G+f;Fk; gUtj;ij ,uz;L my;yJ %d;W ehl;fSf;F Kd;dNu va;jr; nra;fpwJ.  
• rPuhd tpij cw;gj;jp kw;Wk; Kjph;r;rpia cz;lhf;FfpwJ.  
• twl;rpiaj; jhq;Fk; jpwid tpijfSf;F mspf;fpwJ. 

 
3. tpij cUz;ilfs;  

tbjd;ik mw;w ke;jg; nghUl;fisg; girapd; cjtpAld; caph;nray; 
Ntjpg;nghUl;fisAk; Nrh;j;J tpijiar; Rw;wpg; G+rp cUz;ilfshf;Ftjw;F tpij 
cUz;ilfs; vd;W ngah;. ,k;Kiwapy; tpijfspd; vil> msT> tbtk; Nghd;wit 
mjpfhpf;fpd;wd.  
 

4. tpijG+r;R 
tpijG+r;R vd;gJ tpijia vUtpNyh> tsh;r;rp Cf;fpfisf; nfhz;Nlh> iuNrhgpak; 
fhuzpg;nghUs;> Cl;lr;rj;J nghUs;> vjph;f;Fk; nghUs;> Ntjpg;nghUs;> G+r;rpf; 
nfhy;ypfs; Nghd;w nghUl;fisf; nfhz;L mlh;j;jpahf tpijapd; Nky; G+RtjhFk;. 
tpijfspd; Nky; girapd; %yk; Nrh;f;fg;gLk; Ntjpg;nghUl;fs; kw;Wk; 
G+r;rpf;nfhy;ypfs; tpijapd; Kisg;G kw;Wk; nray;jpwid mjpfhpf;fpd;wd.  

 
5. tpijfSf;fhd caphp jpzpg;G:  

,J tpijfis caphpay; Kiw %yk; Neh;j;jp nra;jyhFk;. ,J tpijfis ePUl;lk; 
nra;jy; (Physiological Aspect of disease control and Innoculation - caphpay; rhh;e;j 
Neha;j;jLg;G kw;Wk; cl;GFl;ly;) kw;Wk; ed;ik jUk; caphpfis tpijfspy; 
cl;GFj;Jjy; Nghd;witfs; %yk; tpijfisg; ghJfhf;Fk; KiwahFk;. ,J kz; 
kw;Wk; tpij rhh;e;j NehAaphpfSf;F vjpuhfj; Njh;e;njLf;fg;gl;l G+Q;ir vjphpfisg; 
gad;gLj;Jk; #oy; rhh;e;j mZFKiwahFk;. ,t;tifahd Neh;j;jp Kiw Ntjpapay; 
jLg;G KiwfSf;F xU khw;whf mikfpwJ.  
 
tpij Nrkpg;G:  
 
tpijahdJ tho;tpay; Kjph;r;rpaile;jTld; Nrkpg;ghdJ jha;j; jhtuj;jpNyNa 
njhlq;FfpwJ. tpij Nrfhpj;j ehspypUe;J tpijf;Fk; fhyk; tiu mjd; 
KisjpwNdhL ghJfhg;gJ tpijr; Nrkpg;G vdg;gLk;. mWtilf;Fg; gpd; tpijfs; 
gz;lfrhiyapNyh Nghf;Ftuj;jpd; ,ilg;gl;l ,lq;fspNyh> rpy;yiuf; filfspNyh 
Nrkpj;J itf;fg;gLfpd;wd.  
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Nrkpg;Gfspd; mbg;gilapy; tpijfspd; tifg;ghL 
 
tpij Nrkpg;G  
uhgh;l;]; (1973) vd;gth; Nrkpg;gpd; NghJ tpijfspd; tho;tpay; jd;ikapid nghUj;J 
tifg;gLj;jpdhh;. 
 

ghuk;ghpa tpij Nrkpg;G  Nrkpf;f ,irah tpijfs;  
tpijfshdJ 5% mstpw;F Fiwe;j 
<ug;gjj;jpy; ,Uf;FkhW cyh;j;jp Fiwe;j 
my;yJ ciw ntg;gepiyapy; ePz;lfhyj;jpw;F 
Nrkpj;J itj;jy;. vLj;Jf;fhl;L: jhdpaq;fs;> 
gaW tiffs;> vz;nza; tpijfs;  

tpijfshdJ 20 – 50% tiu 
<ug;gjj;Jld; cyh;j;jpaNghJk; ePz;l 
fhyk; Nrkpf;f KbahjitahFk;.  
vLj;Jf;fhl;L: kh> gyh> Njq;fha;  

 
tpij ghJfhg;G  
<thh;l; (1908) tho;ehspd; mbg;gilapy; tpijfis %d;W tifahf tifg;ghL nra;jhh;.  
Ez;Zaph;jd;ik  
tpijapd; tho;ehshdJ 3 tUlj;jpw;F kpfhkypUj;jy;  
,il caph;jd;ik  
tpijapd; tho;ehshdJ 3 Kjy; 5 tUlj;jpw;F kpfhkypUj;jy;  
ngU caph;jd;ik  
tpijapd; tho;ehshdJ 15 Kjy; 1000 tUlj;jpw;Fk; Nkyhf ,Uj;jy;  

 
9.9.2 tpij Nrkpg;G Kiwfs;:  
1. ghuk;ghpa tpij Nrkpg;G Kiwfs;  

ghuk;ghpa tpij Nrkpg;G Kiw %q;fpy; mikg;GfspYk;> kl;ghz;lq;fspYk;> ku 
mikg;GfspYk; kw;Wk; G+kpf;Fs; Nrkpj;J itf;Fk; KiwfisAk; cs;slf;fpAs;sJ. 
fpuhkq;fspy; mjpf tpijfisr; rpnkz;l; ciwfspYk;> cNyhf cUisfspYk;. nefpop 
cUisfspYk; Nrkpj;J itj;jdh;. efh;Gwq;fspy; tpij Nrkpj;jYf;Fj; jhh; cUis> 
cijg;G+h; cUis> %q;fpy; cUis> G+rh cUis kw;Wk; cNyhf cUisfisg; 
gad;gLj;Jfpd;wdh;.  
 

2. etPd tpij Nrkpg;G Kiwfs;  
1. Fsph;ghJfhg;G Kiwapy; Nrkpj;jy; (Seed storage in cryopreservation) 

,J kugZ tsf;$WFis (germplasm) (nry;fs;> jpRf;fs;> fU> tpijfs;) 
ciwepiyf;F kpfTk; fPohd jput iel;u[dpy; -196˚C f;Fk; fPo;f; Fsph;epiyapy; 
itj;J ghJfhf;Fk; njhopy;El;g KiwahFk;. tzpf tpij Nrkpg;gpw;F ,k;Kiw 
gad;glhJ. ,Ug;gpDk; ,k;Kiw ghuk;ghpa Kiwfshy; ghJfhf;fKbahj kjpg;Gkpf;f 
kugZ tsf;$Wfis vjph;fhyj;Njitf;fhfr; Nrkpj;J itf;fg; gad;gLfpwJ.  
 

2. kugZ tq;fp tpij Nrkpg;G:  
kugZ tq;fpapy; tpij Nrkpg;gJ vd;gJ xU Kiwahd fl;Lg;gLj;jg;gl;l #oypy; 
ghJfhf;fg;gLtjhFk;. ,k;Kiwapy; ntg;gk;> fhw;W kw;Wk; tpijapd; <ug;gjk; 
Nghd;wtw;why; tpijapd; Kisg;Gj; jpwd; ghjpf;fhjthW kpf ePz;l fhyj;jpw;Fg; 
ghJfhf;fg;gLfpwJ. ,k;Kiwapy; xt;nthU tif tpijf;Fk; nfhs;fyd; kw;Wk; 
Nrkpf;Fk; Kiwfs; khWgLfpd;wd.  
 

3. Rty;ghh;l; tpij tq;fp:  
tpijfs; ehd;fLf;F %ba ciwfspy; ,lg;gl;Lg; gpd;dh; mit mlh;e;j jplkhd 
nefpop nfhs;fyd;fspy; itf;fg;gl;L> cNyhf mykhhpfspy; mLf;fg;gLfpwJ. ,t;tpij 
Nrkpg;G miwfs; -18˚C ntg;gepiyapy; itf;fg;gLfpd;wd. Fiwe;j ntg;gepiyAk; 
tiuaWf;fg;gl;l Mf;]p[Dk; tpijapd; tsh;rpij khw;wj;ijAk;> tajhtijj; 
js;spg;NghLtijAk; cWjp nra;fpd;wd. kpd;rhuk; jilgLk;nghOJ tpijfSf;Fj; 
Njitahd Fiwe;j ntg;gepiyiaf; nfhs;fyidr; Rw;wpAs;s epyj;jb 
ciwgdpahdJ toq;FfpwJ.  
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myF– 10  

 
nghUshjhug; gaDs;s jhtuq;fSk; njhopy;KidTj; jhtutpaYk;  

 
epyj;jpYk;> ePhpYk; gue;Jgl;l jhtuj; njhFjpfis NeubahfNth kiwKfkhfNth rhh;e;jJ 
midj;J tifahd caphpdq;fSk; tho;fpd;wd. tuyhw;Wf;F Ke;ija kdpjh;fspd; tho;ehs; 
goq;fs;> fPiufs;> fpoq;Ffs; Kjypatw;iwr; Nrfhpg;gjpYk;> tpyq;Ffis> Ntl;ilahLtjpYk; 
fope;jJ. jhtuq;fisAk;> tpyq;FfisAk; tsh;g;Gr; #oYf;F cl;gLj;jpajd; %yk; cghp 
czT cw;gj;jpf;F top tFj;jJ. ,JNt ehfhpf tsh;r;rpf;F mbg;gilahf mike;jJ. 
Muk;gfhyj;jpy; cyfpd; ntt;NtW gFjpfspy; Njhd;wpa ehfhpfq;fs; gy;NtW 
Nehf;fq;fSf;fhfg; gytifahd jhtuq;fis mtw;wpd; gad;ghl;bd; mbg;gilapy; 
tsh;g;Gr;#oYf;F cl;gLj;jpd. ,t;tif nghUshjhu Kf;fpaj;Jtk; tha;e;j jhtuq;fs; 
mtw;wpd; gad;ghl;bd; mbg;gilapy; czTj; jhtuq;fs;> jPtdj; jhtuq;fs;> ehh; jhtuq;fs;> 
fl;il jUk; jhtuq;fs;> %ypifj; jhtuq;fs;> fhfpjj; njhopw;rhiyapy; gad;gLj;jg;gLk; 
jhtuq;fs;> rhaj; jhtuq;fs;> xg;gidg; nghUl;fspy; gad;gLj;jg;gLk; jhtuq;fs; vd 
tifg;gLj;jg;gLfpd;wd. xt;nthU tifapYk; nghUhjhu Kf;fpaj;Jtk; tha;e;j 
Njh;e;njLf;fg;gl;l jhtuq;fs; ,g;ghlg; gFjpapy; tpthjpf;fg;gLfpd;wd.  
 
czTj; jhtuq;fs;:  
 
Vwf;Fiwa 10>000 czTj; jhtuq;fs; jw;NghJ gad;ghl;by; cs;sd. ,tw;wpy; Vwf;Fiwa 
1>500 rpw;wpdq;fs; kl;LNk gaphplg;gLfpd;wd. ,Ug;gpDk; ngUk;ghd;ik kf;fspd; czT 
mbg;gil mhprp> NfhJik> Nrhsk; Mfpa %d;W Gy;tiffis kl;LNk mjpfk; rhh;e;Js;sJ.  
 
jhdpaq;fs;:  
 
jhdpak; vDk; nrhy; 'rPhp];" (ceres) vDk; thh;j;ijapypUe;J cUthdJ. ,J Nuhkhdpaj; 
njhd;kj;jpy; Ntshz;ikf; flTisf; Fwpf;Fk;. jurk; kpFe;j cz;zf;$ba tpijfSf;fhf 
tsh;f;fg;gLk; vy;yhj; jhdpa tiffSNk NghNahrp vdg;gLk; Gy; FLk;gj; jhtuq;fshFk;.  
 
jhdpaq;fs; gpd;tUk; fhuzq;fshy; czTj; jhtuq;fspy; Kf;fpaj;Jtk; ngWfpd;wd. 

1. vt;tif tsh; #oYf;Fk; Vw;g ntw;wpfukhfj; jftikj;Jf; nfhs;Sk; jd;ik 
(Colonization) 

2. vspjpy; gaphplg;glf;$bait.  
3. mjpf mbfpisj;jy; (tillers) nra;Ak; jd;ikapdhy; xU Fwpg;gpl;l epyg;gug;gpy; mjpf 

tpisr;ry; fpilf;fr; nra;jy;  
4. nrwpe;j> cyh;e;j jhdpaq;fis vt;tpjr; NrjKkpd;wp vspjpy; ifahsTk;> nfhz;L 

nry;yTk;> Nrkpj;J itf;fTk; KbAk;.  
5. cah; fNyhhp kjpg;Gs;s Mw;wiy toq;ff;$bait.  

 
fhh;Nghi`l;Nul;Lfs;> Gujq;fs;> ehh;fs; kw;Wk; gytifahd itl;lkpd;fs;> fdpkq;fs; 
Nghd;w Cl;lr;rj;Jf;fisj; jhdpaq;fs; toq;Ffpd;wd. mstpd; mbg;gilapy; jhdpaq;fs; 
,uz;L tifahf tifg;gLj;jg;gLfpd;wd. mit  
1. ngUe;jhdpaq;fs;   2. rpW jhdpaq;fs;  
 
ngUe;jhdpaq;fs;:  
ney;  
jhtutpay; ngah;: xiurh rl;ilth 
 
Njq;Fk; epiy ePhpy; tsUk; gFjp ePh;tho;j; (Semi aquatic) jhtuk; ney;. Kf;fpakhd czTg; 
gapuhd ,J gaphplg;gLtjpYk; cw;gj;jpapYk; NfhJikf;F mLj;jgbahf ,uz;lhtJ 
,lj;ijg; ngw;Ws;sJ. fhh;Nghi`l;Nul;il toq;Fk; Kf;fpa Mjhukhf mhprp cs;sJ.  
 
Njhw;wk; kw;Wk; tpisAkplk;  
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ney;ypd; Njhw;w ikak; njd;fpof;F Mrpah vdf; fUjg;gLfpwJ. rPdh> ,e;jpah> jha;yhe;J 
Nghd;w ehLfspy; ney; gaphpl;ljw;fhd njhd;ikf;fhy rhd;Wfs; fz;lwpag;gl;Ls;sd. ney; 
jkpofj;jpd; nly;lh kw;Wk; ghrdg; gFjpfspy; gaphplg;gLfpwJ.  
 
gad;fs;:  
mhprp fNyhhp kpFe;j vspjpy; nrhpkhdkhff; $ba czT. ,J njw;F kw;Wk; tlfpof;F 
,e;jpahtpy; Kf;fpa czthfg; gad;gLj;jg;gLfpwJ.  
 
mty; (Flaked Rice) / nghhp (Puffed Rice) Nghd;w mhprp nghUl;fs; fhiy czthfTk;> 
rpw;Wz;bahfTk; ,e;jpahtpd; gy;NtW gFjpfspy; gad;gLj;jg;gLfpd;wd.  
 
mhprp jtpl;bypUe;J ngwg;gl;l jtpl;L vz;nza; (Rice bran oil) rikaypYk;> 
njhopw;rhiyfspYk; gad;gLj;jg;gLfpd;wJ.  
 
ckp (Husks) vhpnghUshfTk;> nghjp fl;Ltjw;Fk;> cuk; Nghd;wit jahhpf;fTk; 
gad;gLj;jg;gLfpd;wd.  
 
NfhJik:  
 
jhtutpay; ngah;: bhpl;bf;fk; V];btk;  
Njhw;wk; kw;Wk; tpisAkplk;  
NfhJik gaphpljw;fhd njhd;ik Mjhur;rhd;Wfs; nrOik gpiw (Fertile crescent) gFjpapy; 
fpilj;Js;sd. nghJthfg; gaphplg;gLk; NfhJik ufkhd bhpl;bf;fk; V];btk; Rkhh; 7500 
Mz;Lfshfg; gaphplg;gl;L tUfpd;wJ. cj;jpugpuNjrk;> gQ;rhg;> `hpahdh> ,uh[];jhd;> 
kj;jpag;gpuNjrk;. gPfhh; Nghd;w tl ,e;jpa khepyq;fspy; NfhJik mjpfkhfg; gaphplg;gLfpwJ.  
 
gad;fs;:  
 
NfhJik tl ,e;jpahtpy; Kf;fpa czthf cs;sJ. NfhJik khT nuhl;b kw;Wk; gpw 
mLkid nghUl;fs; jahhpf;f Vw;wJ. ikjh vd;wiof;fg;gLk; ehh;rj;J mw;w gjgLj;jg;gl;l 
NfhJik khT GNuhl;lh> nuhl;b kw;Wk; mLkid nghUl;fisj; jahhpf;fg; gutyhfg; 
gad;gLj;jg;gLfpwJ. Kisfl;ba NfhJik (malted wheat) kJghdk;. Cl;lr;rj;J ghdq;fs; 
Nghd;wit cw;gj;jp nra;tjw;fhd Kf;fpa %yg;nghUshFk;.  
 
rpWjhdpaq;fs; (Millets):  
 
Mg;gphpf;fh kw;Wk; Mrpahtpy; goq;fhy kf;fshy; Kjypy; gaphplg;gl;l rpwpa tpijfs; 
gytw;wpw;Fr; rpWjhdpaq;fs; (Millets) vDk; nrhy; gad;gLj;jg;gLfpd;wJ. ,it jur Gur 
giraw;w (F@l;ld;) Fiwthd rh;f;fiu msTf; FwpaPl;ilf; nfhz;l jhdpa tifahFk;.  
 
Nfo;tuF (Finger millet):  
 
jhtutpay; ngah;: vy;Yrpd; Nfhufdh 
 
Nfo;tuF fpof;F Mg;gphpf;fhtpypUe;J ,e;jpahtpw;F ntF fhyj;jpw;F Kd;Ng 
mwpKfg;gLj;jg;gl;l gaph;. ,J fhy;rpak; epiwe;jJ.  
 
gad;fs;:  
 
,e;jpahtpd; gy njw;F kiyg;gFjpfspy; xU Kf;fpa czthf ,J gad;gLj;jg;gLfpwJ. 
Nfo;tuF fQ;rpahfNth> $ohfNth cz;zg;gLfpwJ. uhfpkhy;l; (Ragi malt) xU gpugykhd 
Cl;lr;rj;Jg; ghdkhFk;. Nfo;tuF nehjp ghdq;fs; jahhpg;gpy; %yg;nghUshfg; gad;gLfpwJ.  
 
Nrhsk; (Sorghum):  
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jhtutpay; ngah;: nrhh;fk; ty;Nfh;  
Nrhsk; Mg;gphpf;fhtpypUe;J mwpKfg;gLj;jg;gl;lJ. cyfpd; Kf;fpa rpWjhdpaq;fspy; 
NrhsKk; xd;W. fhy;rpak; kw;Wk; ,Uk;G rj;J mjpf mstpy; cs;sJ.  
 
gad;fs;:  
 
Nfhop> gwitfs;> gd;wpfs; kw;Wk; fhy;eilfSf;Fr; Nrhsk; jPtdkhfg; gad;gLfpd;wJ. nehjp 
rhuhag; ghdq;fspd; %yg; nghUshf cs;sJ.  
 
kpfr;rpW jhdpaq;fs; (Minor Millets):  
jpid (Foxtail Millet): 
 
jhtutpay; ngah; : rpl;Nlhpah ,lhypf;fh  
 
,e;jpahtpy; ghuk;ghpakhfg; gad;gLj;jg;gLk; jpid tiffspy; ,JTk; xd;W. Rkhh; 6>000 
tUlq;fSf;F Kd;Ng rPdhtpy; tsh;g;Gr; #oYf;F cl;gLj;jg;gl;lJ. jpidapy; Gujk;> 
fhh;Nghi`l;Nul;> itl;lkpd;> B, C, nghl;lhrpak; kw;Wk; fhy;rpak; Nghd;wit 
kpFe;Js;sd.  
 
gad;fs;:  
 
jpid ,jaj;ijg; gyg;gLj;jTk;> fz;ghh;itia Nkk;gLj;jTk; gad;gLfpwJ. jpif;fQ;rp 
ghY}l;Lk; md;idaUf;Ff; nfhLf;fg;gLfpwJ.  
 
tuF (Kodo Millet): 
 
jhutpay; ngah; : g];ghyk; ];FNuhgpFNyl;lk;  
tuF Nkw;F Mg;gphpf;fhitg; gpwg;gplkhff; nfhz;lJ. ehh;rj;J> Gujk; kw;Wk; fdpkq;fs; 
epiwe;jJ.  
 
gad;fs;:  
 
tuF khthf miuf;fg;gl;Lf; fspahf;fg;gLfpd;wJ (Pudding) rpWePh; ngUf;fpahfTk;> 
kyr;rpf;fiyf; Fzg;gLj;jTk;> cly; gUkidf; Fiwf;fTk;> ,uj;jr; rh;f;fiu kw;Wk; ,uj;j 
mOj;jj;ijf; Fiwf;fTk; cjTfpwJ.  
 
gUg;G tiffs; (Pulses): 
 
"gy;r];" vd;w nrhy;" mlh;e;j #g;" vdg; nghUs;gLk; yj;jPd; thh;j;ijfshd gy;]; (puls) 
my;yJ gy;b]; (pultis) vd;w nrhy;ypypUe;J ngwg;gl;lJ. gUg;G vd;gJ /NgNg]p 
FLk;gq;fspypUe;J ngwg;gLk; tpijfs; MFk;. ,it cyfpYs;s kf;fSf;Fj; Njitahd 
jhturhh; (plant based) Gujk;> itl;lkpd;fs; kw;Wk; fdpkq;fis toq;Ffpd;wd.  
 
cSe;J (Black gram) 
jhtutpay; ngah; : tpf;dh Kq;Nfh 
Njhw;wk; kw;Wk; tpisAkplk;  
 
,e;jpahitg; gpwg;gplkhff; nfhz;lJ. njhd;ik njhy;jhtutpay; rhd;Wfs; 
(Archeobotanical) Rkhh; 3>500 Mz;LfSf;F Kd;Ng ,e;jpahtpy; cSe;J ,Ue;jij cWjp 
nra;fpd;wd. ,J twz;l ,lq;fspy; khdhthhp (Rainfed) gapuhfg; gaphplg;gLfpwJ. 
cyfshtpa cSe;J cw;gj;jpapy; ,e;jpah 80%gq;fspg;G nra;fpwJ. ,e;jpahtpy; cj;jpug; 
gpuNjrk;> rl;b];fh;> fh;ehlfh Nghd;w khepyq;fspy; mjpfkhfg; gaphplg;gLfpd;wJ.  
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gad;fs;:  
 
cSe;J tpijfs; KOjhfNth> cilj;Njh> tWj;Njh my;yJ khthf miuj;Njh 
cz;zg;gLfpwJ. cSe;JkhT gpugykhd njd;dpe;jpaf; fhiy rpw;Wz;bfspy; czitj; 
jahhpg;gjw;fhd xU Kf;fpag; nghUshf cs;sJ. cilj;j cSj;jk; gUg;G ,e;jpaf; Fok;G 
tiffspy; jhspf;fg;gad;gLfpd;wJ.  
 
Jtiu (Red gram): 
 
jhutpay; ngah; : f[hd]; f[d;  
 
Njhw;wk; kw;Wk; tpisAkplk;:  
 
njd;dpe;jpahtpy; Njhd;wpa xNu gUg;G tif Jtiu MFk;. ,J kfhuh~;buh> 
Me;jpug;gpuNjrk;> kj;jpag; gpuNjrk;> fh;ehlfh> F[uhj; Nghd;w khepyq;fspy; mjpfkhfg; 
gaphplg;gLfpd;wJ.  
gad;fs;:  
 
Jtuk; gUg;G njd;dpe;jpahtpd; rpwg;G tif Fok;ghd rhk;ghhpd; kpf Kf;fpa mq;fkhFk;. 
tWj;J cg;gpl;l my;yJ cg;gplhj gUg;G xU gpugykhd nehWf;Fj;jPdpahFk;. ,sk; fha;fs; 
(Young pods) rikj;J cz;zg;gLfpd;wd.  
 
ghrpg;gaW / ghrpg;gUg;G (Green gram):  
jhtutpay; ngah;: tpf;dh NubNal;lh  
 
Njhw;wk; kw;Wk; tpisAkplk;  
 
ghrpg;gaW ,e;jpahtpy; Njhd;wpaJ vd;gjw;fhd njhy;ypay; rhd;Wfs; kfhuh~;buh khepyj;jpy; 
fpilf;fg;ngw;wd. ,J kj;jpagpuNjrk;> fh;ehlfh> jkpo;ehL Nghd;w khepyq;fspy; mjpfkhfg; 
gaphplg;gLfpwJ.  
 
gad;fs;:  
 
,ij tWj;Njh> rikj;Njh> Kisf;f itj;Njh gad;gLj;jyhk;. ghrpg;gUg;G jkpo;ehl;by; 
gpugykhd fhiy czthd nghq;fypy; xU Kf;fpag; nghUshfg; gad;gLfpd;wJ. tWj;Jj; 
Njhy; ePf;fg;gl;l> cilj;j my;yJ KOg; gapW gpugykhd rpw;Wz;bahfg; 
gad;gLj;jg;gLfpd;wd. ,jd; khT ghuk;ghpakhfj; Njhy; guhkhpg;Gf;fhd xg;gidg; nghUshfg; 
gad;gLj;jg;gLfpd;wJ.  
 
fha;fwpfSf;F MNuhf;fpakhd cztpy; gq;F cs;sJ. nghl;lhrpak;> ehh;rj;Jf;fs;> /Nghypf; 
mkpyk;> itl;lkpd; A, E kw;Wk; C Nghd;w gy Cl;lr;rj;Jf;fs; ekJ MNuhf;fpaj;ijg; 
guhkhpg;gjw;F kpfTk; mtrpak;.  
 
ntz;ilf;fha; (Lady's Finger):  
 
jhtutpay; ngah;: vngy;kh];f]; v];Fnyz;l];  
FLk;gk; : khy;Ntrp  
Njhw;wk; kw;Wk; tpisAkplk;  
 
ntz;il ntg;gkz;ly Mg;gphpf;fhit G+h;tPfkhff; nfhz;lJ. mrhk;> kfhuh~;buh> F[uhj; 
Mfpa khepyq;fspy; mjpfkhfg; gaphplg;gLfpd;wJ. jkpofj;jpy; Nfhak;Gj;J}h;> jh;kGhp> NtY}h; 
Mfpa gFjpfspy; mjpfkhfg; gaphplg;gLfpd;wJ.  
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gad;fs;:  
 
Kw;whj gRikahd ,sk; fha;fs; fha;fwpfshfg; gad;gLj;jg;gLfpd;wd. ntl;lg;gl;L 
cyuitf;fg;gl;l ntz;il gpd;gad;ghl;bw;fhf ghJfhf;fg;gLfpwJ. ,J kpf Kf;fpakhd 
Cl;lr;rj;Jf;fisf; nfhz;Ls;sJ.  
 
goq;fs;:  
cz;zf;$ba goq;fs; rijg;gw;Wld;> ,dpa thrid kw;Wk; RitAilad. goq;fs; 
nghl;lhrpak;. ehh;r;rj;J> /Nghypf; mkpyk;> tpl;lkpd;fs; Nghd;w gy Cl;lr;rj;Jf;fspd; 
%ykhf cs;sd. tsUk; jl;gntg;g ,lj;ijg; nghWj;Jg; goq;fs; Fsph;kz;ly goq;fs; 
(Mg;gps;> Nghpf;fha;> Cl;b Mg;gps;)> ntg;gkz;lyg; goq;fs; (kh> gyh> thio) vd 
tifg;gLj;jg;gLfpd;wd. ,e;jg; ghlg;gFjpapy; xU ntg;gkz;lyg; gok; gw;wpf; fhz;Nghk;.  
 
kh (Mango)  
jhtutpay; ngah;: khQ;rp /nguh ,z;bfh  
FLk;gk;: mdfhh;bNarp  
Njhw;wk; kw;Wk; tpisAkplk;  
 
kh njw;fhrpahitf; Fwpg;ghfg; gh;kh kw;Wk; fpof;fpe;jpahitg; gpwg;gplkhff; nfhz;lJ. ,J 
,e;jpahtpd; Njrpag; gokhFk;. Me;jpug; gpuNjrk;> gPfhh;> F[uhj;> fh;ehlfh Mfpait khk;gok; 
mjpfkhfg; gaphplg;gLk; khepyq;fshFk;. jkpofj;jpy; Nryk;> fpU~;zfphp> jh;kGhp Mfpait 
mjpf khk;go cw;gj;jp nra;Ak; khtl;lq;fshFk;. my;Nghd;]h> gq;fdgs;sp> ePyk;> ky;Nfhth 
Nghd;wit ,e;jpahtpd; Kf;fpa khk;go tiffs;.  
 
gad;fs;:  
ghk;gok; ,e;jpahtpy; mjfstpy; cl;nfhs;sg;gLk; gokhFk;. ,jpy; gPl;lh fNuhl;bd; mjpfkhf 
cs;sJ. ,J gpd;czTg; gz;lkhfNth> gjg;gLj;jg;gl;L milf;fg;gl;Nlh> cyh;j;jpg; 
ghJfhf;fg;gl;Nlh> ,e;jpa cztpy; gy topfspy; gad;gLj;jg;gLfpwJ. Gspj;j> gOf;fhj 
khq;fha; rl;dp> CWfha;> $l;L jahhpf;fTk; my;yJ cg;G> kpsfha; Nrh;j;J Neubahf 
cz;zTk; gad;gLfpwJ. khq;fhapd; rijg;gw;Wg; gFjpapypUe;J fdpkk; (n[y;yp) 
jahhpf;fg;gLfpwJ. fhw;Nww;wg;gl;l kw;Wk; fhw;Nww;wg;glhj khk;gor;rhW xU gpugykhd 
gor;rhW ghdkhFk;.  
 
nfhl;ilfs; (Nuts): 
 
nfhl;ilfs; fbdkhd Xl;Lf;Fs; cz;zf;$ba gUg;igf; nfhz;l vspa cyh; fdpahFk;. 
mtw;wpy; MNuhf;fpakhd nfhOg;Gfs;> ehh;r;rj;J> Gujk;> itl;lkpd;fs;> jhJf;fs; kw;Wk; vjph; 
Mf;[pdNdw;wpfs; (Antioxidants) mjpfsT epiwe;Js;sd.  
 
Ke;jphp (Cashewnut): 
jhtutpay; ngah;: mdfhh;bak; Mf;]pnlz;Nly; 
FLk;gk;: mdfhh;bNarp  
 
Njhw;wk; kw;Wk; tpisAkplk;  
Ke;jphp gpNurpiyg; gpwg;gplkhff; nfhz;lJ. 16-Mk; E}w;whz;by; Nghh;j;JfPrpa khYkpfs; 
%ykhf ,e;jpahtpw;Fs; Eioe;jJ. Nfush> fh;ehlfh> Nfhth> kfhuh~;buh> jkpo;ehL kw;Wk; 
xbrhtpy; mjpfkhf tsh;f;fg;gLfpwJ.  
 
 
gad;fs;:  
 
Ke;jphp nghJthf ,dpg;Gfs; kw;Wk; gpw gz;lq;fis myq;fhpf;f gad;gLfpwJ. miuj;Jf; 
fpilf;fg;ngWk; gir (Paste), rpy Fok;G tiffSf;Fk; ,dpg;G tiffSf;Fk; %yg;nghUshf 
cs;sJ. tWj;j Ke;jphpg;gUg;G jpd;gz;lkhfg; gad;gLj;jg;gLfpwJ.  
 
rh;f;fiufs; (Sugars):  
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fUk;gpd; jz;il Ritf;Fk;NghJk;> gPl;&l;> Mg;gps; Nghd;wtw;iwr; rhg;gpLk; NghJk;> gjePiug; 
gUFk;NghJk; ,dpg;Gr; Ritia czh;e;jpUg;gPh;fs;. ,J mtw;wpy; ntt;NtW tpfpjq;fspy; 
fhzg;gLfpd;w rh;f;fiuiag; nghWj;jJ. rh;f;fiu vd;gJ czT kw;Wk; cw;rhfg; ghdq;fspy; 
gad;gLj;jf;$ba ,dpg;Gr; RitAila> fiuf;$ba fhh;Nghi`l;Nul;bd; nghJthd ngauhFk;. 
fUk;G kw;Wk; gidapy; fhzg;gLfpd;w rh;f;fiu jpwk;glg; gphpj;njLg;gjw;F Vw;wjhf 
cs;sjhy; tzpf Kf;fpaj;Jtk; tha;e;j rh;f;fiu jahhpf;fg;gad;gLfpd;wJ.  
 
fUk;G (Sugarcane) 
jhtutpay; ngah;: rf;fhuk; m/gprpdhuk;  
FLk;gk;: NghNarp  
 
Njhw;wk; kw;Wk; tpisAkplk;  
 
jw;NghJ gaphplg;gLfpd;w fUk;G> epA+ fpdpahtpYs;s fhl;L ufkhd (Wild varieties) rf;fhuk; 
M/gprpdhuk; kw;Wk; ,e;jpahtpYs;s rf;fhuk; ];ghd;Nldpaj;Jld; mjd; juj;ij 
Nkk;gLj;Jtjw;fhfg; gyKiw gpw;fyg;G nra;jjd; %yk; ghpzkpj;jJ. jkpo;ehl;by; 
fd;dpahFkhp> ePyfphp ePq;fyhf midj;J khtl;lq;fspYk; fUk;G tpistpf;fg;gLfpd;wJ.  
 
gad;fs;:  
 
nts;is rh;f;fiu cw;gj;jpapy; fUk;G %yg;nghUshf cs;sJ. Rj;jpfhpf;fg;gl;l 
rh;f;fiufis cw;gj;jp nra;Ak; Miyfs;> kJghd Miyfs;. yl;rf;fzf;fhd nty;yk; 
cw;gj;jp nra;Ak; Miyfspd; Mjhukhff; fUk;G Jiz GHpfpd;wJ. fUk;Gr;rhW xU 
Gj;Jzh;r;rp jUk; ghdkhFk;. nty;yf;fopTg; ghF (Molasses) vj;jpy; My;f`hy; cw;gj;jpf;F 
%yg;nghUshf tpsq;FfpwJ.  
 
gid (Palmyra) 
jhtutpay; ngah;: nghuhr]; /gpNsngy;yp/ngh;  
FLk;gk;: mhpNfrp  
(jkpo;ehl;bd; khepy kuk;)  
 
Njhw;wk; kw;Wk; tpisAkplk;  
gid Mg;gphpf;fh> Mrpah> epA+ fpdpahtpd; ntg;gkz;lyg; gFjpfisg; gpwg;gplkhff; nfhz;lJ. 
,k;kuk; jkpofk; KOtJk;> Fwpg;ghff; flNyhu khtl;lq;fspy; mjpkhf tsh;fpd;wJ.  
 
gad;fs; fUg;gl;b / fUg;Gf;fl;b jahhpf;f mjd; kQ;rhp mr;rpypUe;J ntspNaWk; gjePh; 
fiury; (Exudate) Nrfhpf;fg;gLfpwJ. kQ;rhpia ntl;LtjpypUe;J (tapped) fpilf;fg;ngWk; 
gjePh; MNuhf;fpag; ghdkhfg; gad;gLfpwJ. gjePh; gjg;gLj;jg;gl;L (Processed) gid 
nty;ykhfNth my;yJ Gspf;f itj;Jf; fs;shfNth ngwg;gLfpd;wJ. ,jd; fUT+z;jpR 
(Endosperm) (Eq;F) Gj;Jzh;r;rp jUk; Nfhilf;fhy czthf (Eq;F) gad;gLfpwJ. 
Kistpl;l tpijfspy; cs;s ePskhd fUtpidr; #o;e;J fhzg;gLk; rijg;gw;whd nrjpy; 
,iy (gdq;fpoq;F) cz;zf;$baJ.  
 
vz;nza; tpijfs;:  
tWj;j czT Vd; mtpj;j czittplr; Ritahf cs;sJ?  
vz;nza;fs; ,uz;L tifg;gLk;. ,it mj;jpahtrpakhd vz;nza;fs; kw;Wk; nfhOg;G 
vz;nza;fs; (jhtu vz;nza;). mj;jpahtrpakhd vz;nza;fs; my;yJ vspjpy; 
Mtpahff;$ba eWkzk; nfhz;l vz;nza;fs; fhw;Wld; fyf;Fk; NghJ Mtpahfpd;wd. 
mj;jpahtrpakhd vz;nza;f;F xU jhtuj;jpd; ve;jg; gFjpAk; %y Mjhukhf ,Uf;fyhk;. 
vLj;Jf;fhl;L: G+f;fs; (Nuh[h)> fdpfs; (MuQ;R)> jiufPo;j;jz;L (,Q;rp)> jhtu vz;nza;fs; 
my;yJ Mtpahfhj vz;nza;fs; my;yJ epiyj;j vz;nza;fs; Mtpahtjpy;iy. KOtpij 
my;yJ fUT+z;jpR jhtu vz;nza;f;F %y Mjhukhf cs;sJ.  
 
xU rpy vz;nza; tpijfisg; gw;wp njhpe;J nfhs;Nthk;.  
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Nth;f;fliy:  
jhtutpay; ngah;: muhfp]; i`Ngh[pah  
FLk;gk;: NgNgrp  
Njhw;wk; kw;Wk; tpisAkplk;  
 
Nth;f;fliyapd; gpwg;gplk; gpNurpy;. Nghh;r;RfPrpah;fs; Mg;gphpf;fhtpw;F epyf;fliyia 
mwpKfg;gLj;jpdh;. ];ngapd; ehl;lth;fs; gpypg;igd;]; topahfj; njd;fpof;F Mrpahtpw;Fk; 
,e;jpahtpw;Fk; vLj;Jr; nrd;wdh;. ,e;jpahtpy; F[uhj;> Me;jpuhgpuNjrk;> uh[];jhd; Mfpait 
kpFe;j cw;gj;jp nra;Ak; khepyq;fshFk;.  
 
gad;fs;:  
 
epyf;fliy 45% vz;nza;iaf; nfhz;Ls;sJ. epyf;fliyg; gUg;G mjpf mstpy; gh];gu];> 
itl;lkpd;fs; Fwpg;ghfj; jahkpd;> iuNghgpNstpd; kw;Wk; eahrpd;idf; nfhz;Ls;sJ. ,J 
xU cah; kjpg;Gkpf;f rikay; vz;nza; Vnddpy; ,ij cah; ntg;gj;jpw;Fr; #Nlw;Wk;NghJ 
Gifia ntsptpLtjpy;iy kypTj;ju vz;nza; Nrhg; kw;Wk; caTg; nghUl;fs; jahhpg;gpYk; 
gad;gLj;jg;gLfpwJ.  
 
vs; vz;nza; (ey;nyz;nza;)  
 
jhtutpay; ngah; : nr]hkk; ,z;bfk;  
FLk;gk; : nglhypNa]p 
Njhw;wk; kw;Wk; tpisAkplk;  
 
nr]hkk; ,z;bfk; Mg;gphpf;fhitg; G+h;tpfkhff; nfhz;lJ. vs; xU twz;l epyg;gapuhfg; 
gaphplg;gLfpwJ. 2017-18y; Nkw;F tq;fhsk;. kj;jpag;gpuNjrk; ,e;jpahtpd; mjpf cw;gj;jp 
nra;Ak; khepyq;fs;. njd;dpe;jpaf; fyhrhuj;jpy; ,J xU MNuhf;fpakhd vz;nza;ahfr; 
rikaypYk;> kUj;Jtj;Jiwapy; Fwpg;gplg;gl;Ls;sJ.  
 
gad;fs;:  
 
vs; vz;nza; ngUk;ghYk; rikaypy; gad;gLfpwJ. Fiwe;j juKs;s vz;nza; Nrhg; 
jahhpg;gpYk;> ngapz;l; njhopw;rhiyfspy; caTg; nghUshfTk;> tpsf;nfhpf;fTk; 
gad;gLfpwJ. ,e;jpahtpy; eWkzg;nghUl;fspy; gad;gLj;jg;gLk; eWkz vz;nza;fspy; ,J 
mbg;gil vz;nzahfg; gad;gLj;jg;gLfpwJ. ,e;jpah KOtJk; vs; tpijapyhd rpw;Wz;bfs; 
gpugykhf cs;sd.  
 
ghdq;fs;:  
 
ehk; vg;NghJk; ekJ tpUe;jpdh;fis "xU Nfhg;ig NjdPh; my;yJ fh/gp rhg;gpLfpwPh;fsh? 
vd;w cgrhpg;gpd; %yNk tuNtw;fpNwhk;.  
 
My;fyha;L cs;sjhy; vy;yh My;f`hy; mw;w ghdq;fSk; ika euk;G kz;lyj;ijj; 
J}z;LgitahfTk;> rpWePh; ngUf;fpahfTk; cs;sd.  
 
fh/gp  
jhtutpay; ngah;: fh/gpah muhgpfh 
FLk;gk;: &gpNarp 
 
,utpy; fz;tpopj;Jg; gbf;Fk; khzth;fNsh> tz;b Xl;Lk; xl;Ldh;fNsh NjdPh; my;yJ fh/gp 
mUe;JtJ Vd;?  
Njhw;wk; kw;Wk; tpisAkplk;:  
 
fh/gpah muhgpah tzpff; fh/gpapd; jiyaha %yg;nghUl;fshFk;. ,J ntg;gkz;ly 
vj;jpNahg;gpahitg; G+h;tpfkhff; nfhz;lJ. xU ,e;jpa ,];yhkpaj; Jwtp ghgh Gjhd; 
vd;gth; fh/gpia VkdpypUe;J ik#h; gFjpf;F mwpKfg;gLj;jpdhh;. ,e;jpahtpy; fh;ehlfh 
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fh/gpapd; kpfg;nghpa cw;gj;jp khepykhFk;. mLj;Jj; jkpo;ehLk;> NfushTk; cs;sd. jkpo;ehL 
,e;jpahtpy; fh/gpapd; kpfg;nghpa Efh;Nthh; khepykhf cs;sJ.  
 
gad;fs;: 
 
msthff; fh/gp Fbg;gJ fPo;fz;l MNuhf;fpa ed;ikfis mspf;fpwJ. fh/ngapd; 
mrpl;ily;Nfhiyd; vDk;> euk;gpilf; flj;jpiar; Ruf;fr; nra;fpwJ. ,J nray;jpwid 
mjpfhpf;fpwJ. nfhOg;gilj;j fy;yPuy; Neha;> rph;Nuhrp]; (fy;yPuy; ,ioehh; Neha;)> 
Gw;WNeha;fisf; Fiwf;fg; gad;gLfpwJ.  
 
,uz;lhk; tif rh;f;fiu Neha;f;fhd Mgj;ijf; Fiwf;fpwJ.  
 
eWkzg; nghUl;fs; kw;Wk; RitA+l;bfs;  
  "eWkzk; midtiuAk; ftUk;"  
tuyhW:  
 
gy;yhapuk; Mz;Lfshf eWkzg;nghUl;fs; cyfnkq;Fk; gutyhf cgNahfg;gLj;jg;gLfpwJ. 
ntq;fhaKk; G+z;Lk; 2500 Mz;LfSf;F Kd;Ng cgNahfg;gLj;jg;gl;ljw;Fg; gjpTfs; 
cs;sd. ngUk;ghd;ikahd eWkzg;nghUl;fs; kj;jpaj; jiuf;fly; gFjp> ,e;jpah kw;Wk; 
njd;fpof;F Mrpa ehLfisr; Nrh;e;jit. ];ghdpah;fSk;> Nghh;j;JfprPah;fSk; tzpfg; 
gazq;fs; Nkw;nfhs;sTk; eWkzg; nghUl;fs;> Fwpg;ghf kpsF ,e;jpahtpw;Ff; fly; 
ghijiaj; NjlTk; J}z;Ljyhf ,Ue;jJ.  
 
eWkzg;nghUl;fs; Jiz czTfshf czT jahhpj;jypy; czTf;Fr; RitA+l;l 
cjTfpd;wd. eWkzg;nghUl;fs; eWkzj; jhtug; nghUshfTk;> ,dpg;G my;yJ frg;Gr;Rit 
nfhz;litahfTk; cs;sd. rikay; nra;Kiwfspy; Fiwe;j mstpNyNa 
eWkzg;nghUl;fs; Nrh;f;fg;gLfpd;wd.  
vLj;Jf;fhl;L: kpsF.  
 
RitA+l;bfs; khwhff; $h;ikahd RitAilait> RitA+l;Lk; nghUl;fs; tof;fkhfr; 
rikay; KbAk; NghJ Nrh;f;fg;gLfpd;wd. vLj;Jf;fhl;L: fwpNtg;gpiy.  
 
fPo;f;fz;l eWkzg;nghUl;fisAk;> RitA+l;bfisAk; gw;wp tphpthf tpthjpf;fyhk;.  
 
eWkzg; nghUl;fs;  
Vyf;fha;:  
jhtutpay; ngah;: vypl;lhpah fhh;NlhNkhkk; 
FLk;gk; : [pd;[pngNurp  
Njhw;wk; kw;Wk; tpisAkplk;  
 
,J njd;dpe;jpah kw;Wk; =yq;fhitr; Nrh;e;jJ. Vyf;fha; 'eWkzg;nghUl;fspd; murp" vd 
miof;fg;gLfpwJ. Nkw;F njhlh;r;rp kiyfspYk;> tlfpof;F ,e;jpahtpYk; Kf;fpakhf 
tpistpf;fg;gLk; gzg;gapuhFk;.  
 
gad;fs;:  
,jd; tpijfs; kfpo;tpf;Fk; eWkzk;> ntJntJg;ghd gz;Gld;> Nyrhd fhur;RitAk; 
nfhz;lit. kpl;lhs; njhopw;rhiyfs;> mLkid jahhpg;Gfs; kw;Wk; Gj;Jzh;T ghdq;fspy; 
eWkzg;nghUl;fshfg; gad;gLfpwJ. Fok;Gg;nghb> CWfha;> Nff;Ffs; jahhpg;gpy; ,jd; 
tpijfs; gad;gLfpd;wd. kUj;Jtj;jpy; J}z;bahfTk;> mghdthA ePf;fpahfTk; gad;gLfpwJ. 
tha; eWkz %l;bahfTk; gad;gLfpwJ.  
 
fU kpsF  
jhtutpay; ngah;: igg;gh; ief;uk;  
FLk;gk;: igg;gNurp  
Njhw;wk; kw;Wk; tpisAkplk;  
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,J ,e;jpahtpYs;s Nkw;F njhlh;r;rp kiyiar; rhh;e;jJ. kpsF ,e;jpahtpd; kpf Kf;fpakhd 
eWkzg;nghUs;. ,J eWkzg;nghUl;fspd; murd;> ,e;jpahtpd; fUe;jq;fk; vd;Wk; 
miof;fg;gLfpwJ.  
 
kpsfpd; gz;ghd fhuj;jd;ikf;F mjpYs;s my;fyha;L igg;ghpd; fhuzkhFk;. fUkpsF 
kw;Wk; ntz;kpsF vd ,Utifahd kpsFfs; re;ijapy; fpilf;fpd;wd.  
 
gad;fs;:  
 
rh];fs;> #g;fs;> Fok;Gg;nghb kw;Wk; CWfha; jahhpg;gpy; kz%l;lg; gad;gLj;jg;gLfpwJ. 
kUj;Jtj;jpy; eWkzj; J}z;bahf ckpo;ePh;> tapw;Wr; Rug;GfspYk;> nrhpg;G kUe;jhfTk; 
cgNahfg;gLfpwJ. kUe;Jfspd; caph;g;G cwpQ;Rjiy mjpfhpf;fpwJ.  
 
kQ;rs;:  
jhtug; ngah;: Fh;Fkh yhq;fh 
FLk;gk;: [pQ;[pngNurp 
 
Njhw;wk; kw;Wk; tpisAkplk;  
,J njw;fhrpahitr; Nrh;e;jJ. kQ;rs; kpf Kf;fpakhd epWkzg; nghUl;fspy; xd;W. ,e;jpah 
kpfg; nghpa kQ;rs; cw;gj;jp> Efh;T> Vw;Wkjp nra;Ak; ehlhFk;. jkpo;ehl;bYs;s <NuhL 
khtl;lk; rh;tNjr mstpy; kQ;rSf;fhd kpfg;nghpa nkhj;j tpw;gidr; re;ijahf cs;sJ.  
 
njhd;ikahd ,e;jpa eWkzg; nghUshd kQ;rs; rikaYf;Fk;> myq;fhuj;Jf;Fk;> 
rhakpLtjw;Fk;> kUj;Jtg; gad;ghl;bw;Fk; Mapuf;fzf;fhd tUlq;fshfg; ghuk;ghpakhfg; 
gad;gLj;jg;gl;L tUfpd;wJ.  
 
gad;fs;:  
 
Fok;Gg;nghbapd; Kf;fpag; fyitg; nghUshf cs;sJ. kUe;jf> ,dpg;Gg; gz;l> cztfj; 
njhopw;;rhiyfspy; kQ;rs; epw%l;bahfg; gad;gLfpwJ. gy tpohf;fspy; kQ;rs; jltpa mhprp 
GdpjkhfTk;>kq;fsfukhdjhfTk; cgNahfpf;fg;gLfpwJ. ,J NkYk;> Njhy;> E}y;> Ngg;gh; 
kw;Wk; tpisahl;Lg; nghUl;fis epw%l;lTk; gad;gLfpwJ.  
 
,jd; kQ;rs; epwj;jpw;Ff; fhuzk; Fh;Fkpd; vd;w Ntjpg;nghUshFk;. Fh;Fkpd; xU ey;y 
Mz;b-Mf;]pnlz;l; ,J gy tifahd Gw;WNehia vjph;f;Fk;. ,J tPf;f vjph;g;gp> rh;f;fiu 
Neha; vjph;g;gp> ghf;Bhpak; vjph;g;gp> G+Q;ir vjph;g;gp> itu]; vjph;g;gp nray;ghLfisf; 
nfhz;lJ.  
 
,uj;jf; Foha;fspy; jl;ilar;nry;fspy; ciwjiyj; jLg;gjd; %yk; khuilg;igj; jLf;fpwJ.  
 
kpsfha;:  
jhtug;ngah;: Nfg;rpfk; md;Dtk;> Nf/g;Ul;bnrd;];  
FLk;gk; : nrhyhNdrp 
 
Njhw;wk; kw;Wk; tpisAkplk;  
 
Nfg;rpfk; njd; mnkhpf;fhitg; G+h;tPfkhff; nfhz;lJ. Mq;fpyj;jpy; rpy;yP]; (Chilies) vd;Wk;> 
nul; ngg;gh; vd;Wk; gpugykhf mwpag;gl;lJ. ,e;jpah cw;gj;jpahsuhfTk;> Vw;WkjpahsuhfTk; 
cs;sJ. Nf. md;Dtk;>Nf. /g;Ul;bnrd;]; kpsfhapd; tpistpf;fg;gLk; Kf;fpa 
rpw;wpdq;fshFk;.  
 
gad;fs;:  
 
Nf. /g;Ul;bnrd;ri] tplf; Nf. md;Dtk; Fiwthd fhuj;jd;ik nfhz;lJ. Nf. md;Dtk; 
nghpa> ,dpg;G Flkpsfha; tiffisAk; cs;slf;fpaJ. ,jd; ePz;l fdp nfhz;l 
rpw;wpdq;fs; Nfa;dp ngg;gh; vd;w tzpfg; ngahpy; mwpag;gLgit. ,t;tif kpsfha;fs; 
eRf;fg;gl;L> nghbahf;fg;gl;L> RitA+l;bahf cgNahfpf;fg;gLk;. #g;fs;> Fok;Gg; nghbfs;> 
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CWfha; jahhpg;Gfspy; gad;gLfpwJ. Nfg;irrpd; kpsfha;fspy; cs;s nray;gLk; fyitf; 
$whFk;. ,J typ ePf;Fk; gz;G nfhz;ljhy; gyp ePf;fpf; fspk;Gfspy; 
cgNahfg;gLj;jg;gLfpwJ. kpsfha; itl;lkpd; C, A kw;Wk; E-f;F rpwe;j %yg;nghUshFk;.  
 
  
Nfg;irrpd; kpsfhapd; fhur;Rit my;yJ fhl;lkhf ,Ug;gjw;Ff; fhuzk; kpsfha; 
kpsfha;fspd; fhuj;jd;ik ];Nfhtpy;yp ntg;g myFfs; (SHU – Scoville Heat Units) %yk; 
msf;fg;gLfpwJ. cyfj;jpd; kpfr;fhukhd kpsfha; fNuhypdh hPg;gh; 2,200,000SHU msTfs; 
nfhz;lJ. ,e;jpahtpd; kpff;fhukhd ehfh itg;gh; kpsfha; 1,349,000 SHU msTfs; 
nfhz;lJ. nghJthf cgNahfpf;Fk; Nfa;dp ngg;gh; kpsfha; 30>000 – ypUe;J 50>000 tiu 
SHU msTfs; nfhz;lJ.  
 
RitA+l;b:  
Gsp  
jhtug; ngah;: lhnkhpd;l]; ,z;bfh 
FLk;gk;: /NgNgrp – rPry;gdpaha;bNa  
Njhw;wk; kw;Wk; tpisAkplk;  
 
ntg;gkz;ly Mg;gphpf;fg;gFjpia G+h;tpfkhff; nfhz;l Gsp ,e;jpahtpy; gy;yhapuk; 
Mz;LfSf;F Kd;Ng mwpKfg;gLj;jg;gl;lJ. ,J ,e;jpah> kpahd;kh;> njw;fhrpa ehLfs;> gy 
Mg;gphpf;f> njd; mnkhpf;f ehLfspy; tpistpf;fg;gLfpwJ. Gsp ntF fhyj;jpw;F Kd;gpUe;Nj 
Mg;gphpf;fhtpYk; njw;fhrpahtpYk; gad;gLj;jg;gLfpwJ. ‘lhkhpz;l];’ vd;w mNugpar; 
nrhy;>‘,e;jpahtpd; Nghpr;ir (lkh; - NghPr;ir> ,z;l]; - ,e;jpah) vd;W nghUs;gLk;.  
 
gad;fs;:  
 
#g;fis kz%l;l mnkhpf;fhtpYk; nkf;]pNfhtpYk; gad;gLfpwJ. gy rikay; 
jahhpg;GfSf;F ,e;;jpahtpy; ,jd; gof;$o; Kf;fpa fyitg; nghUshf cs;sJ. ,dpg;Gg;Gsp 
jha;yhe;J> kNyrpahtpypUe;J ,wf;Fkjp nra;J ,e;jpahtpy; cz;zj; jFe;j goq;fshf 
tpw;fg;gLfpwJ.  
 
ehh;fs;:  
 
jhtutpaypd;gb ehh; vd;gJ xU ePz;l> FWfpa kw;Wk; jbj;j RtUila nry;yhFk;.  
 
gUj;jp:  
jhtutpay; ngah;: fh]pgpak; rpw;wpdk;  
FLk;gk;: : khy;Ntrp  
 
gUj;jpahdJ cyfj;jpd; kpf Kf;fpakhd czty;yhj gzg;gapuhFk;.  
 
Njhw;wk; kw;Wk; tpisAkplk;:  
 
,J cyfj;jpd; kpfg;goikahd> gaphplg;gl;l gaph;fspy; xd;W. Vwj;jho 8000 Mz;Lfshfg; 
GJ cyfpYk;> gz;ila cyfpYk; gaphplg;gl;L te;Js;sJ. tzpg; gUj;jp ehd;F gUj;jp 
rpw;wpdq;fspy; ,Ue;J fpilf;fpwJ. ,uz;L GJ cyfpypUe;Jk;> ,uz;L gz;ila 
cyfpypUe;Jk; Njhd;wpd. (1) fh.`ph;#l;lk; (2)  
Mh;Nghhplk; (4) fh.n`h;Ngrpak; Mfpa ,uz;Lk; gz;ila cyfr; rpw;wpdq;fshFk;. 
,e;jpahtpy; F[uhj;> kfhuh~;l;uh> Me;jpugpuNjrk; kw;Wk; jkpo;ehl;by; gUj;jp mjpfk; 
gaphplg;gLfpwJ.  
 
gad;fs;:  
gy tifahd nerTj; Jzpfs;> cs;shilj; jahhpg;Gfs;> nghk;ikfs; jahhpg;Gfs; kw;Wk; 
kUj;JtkidfspYk;  
rzy;  
jhtutpay; ngah;: fhh;Nfhu]; rpw;wpdk;  
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FLk;gk;: khy;Ntrp  
 
Njhw;wk; kw;Wk; tpisAkplk; :  
 
rzy; (1) fhh;Nfhu]; Nfg;Ryhhp]; (2) fh. xypNlhhpa]; vd;w ,uz;L rpw;wpdq;fspypUe;J 
fpilf;fpwJ. fh.xypNlhhpa]; Mg;gphpf;fhitg; G+h;tpfkhff; nfhz;lJ> Mdhy; fh.Nfg;Ryhhp]; 
,e;Njh-gh;khitg; G+h;tpfkhff; nfhz;ljhf ek;gg;gLfpwJ. ,e;jpahtpd; fq;ifr; rkntspfs; 
kw;Wk; gq;fshNj~py; Kf;fpakhf tpistpf;fg;gLk; gzg;gapuhFk;.  
 
gad;fs;:  
 
,e;jpahtpd; Njrpag; nghUshjhuj;jpy; xU Kf;fpa ,lj;ijg; gpbj;jpUf;fpwJ. rzy; 
,aw;ifahd> kWRow;rp nra;af;$ba> kf;ff;$ba> Rw;Wr;#Yf;F cfe;j> ghJfhg;ghd 
nghjpfl;Lk; nghUs;. Jzpfisg; Nghh;j;jTk; %l;il fl;lTk; gad;gLfpwJ. rzy; 
cw;gj;jpapy; 75% fhYiw jahhpf;fTk;> igfs; nra;aTk; gad;gLfpwJ. Nghh;itfs;> fk;gspg; 
Nghh;itfs;> jpiur;rPiyfs; jahhpg;gpYk; gad;gLfpwJ. rkPgfhykhf nerT ehuhfg; 
gad;gLj;jg;gfpwJ.  
 
kuf;fl;il: 
mbg;gilj; Njitahd ,Ug;gplk; fl;il jUk; kuq;fshy; fpilf;fpwJ.  
 
Njf;F:  
jhtutpay; ngah;: nlf;Nlhdh fpuhz;b];  
FLk;gk;: NykpNarp  
 
Njhw;wk; kw;Wk; tpisAkplk;:  
 
,J njd; fpof;F Mrpahitg; G+h;tpfkhff; nfhz;lJ. m];]hkpy; fhl;Lg;gapuhf 
mwpag;gl;Ls;sJ. tq;fhsk;> m];]hk;> Nfush> jkpo;ehL kw;Wk; tlNkw;F ,e;jpahtpy; 
gaphplg;gLfpwJ.  
gad;fs;:  
 
,J cyfj;jpd; kpfr;rpwe;j fl;ilfspy; xd;W. Gjpjhf mWf;fg;gl;l td;fl;il jq;fepw 
kQ;rspypUe;J jq;fepwg; gOg;ghfTk;> xspapy; ntspg;gLk; NghJ mlh; epwkhfTk; khWk;. 
fiuahd; kw;Wk; G+Q;irfspd; vjph;g;ghw;wy; nfhz;ljhy; ,J ePz;l fhyg; gad;ghl;bw;F 
cfe;jJ vd;gJ njhpe;jNj.  
 
,e;jf; fl;ilahdJ ciljy; kw;Wk; fPwYwhjjhy; jr;rh;fSf;Fj; NjhoikahdJ. 
,e;jpahtpy; Kf;fpa uapy; ngl;b kw;Wk; ghutz;b jahhpf;fg; gad;gLk; fl;ilahFk;. fg;gy; 
fl;LtJk;>ghyk; fl;LtJk; Njf;Ff;fl;iliar; rhh;e;Js;sJ. glF> gpisTl;> fjT epiyfs; 
kw;Wk; fjTfs; nra;ag; gad;gLfpwJ.  
 
kug;ghy;:  
 
,ug;gh;: 
jhtutpay; ngah;: P̀tpah gpNurpad;]p];  
FLk;gk;: A+/Nghh;gpNarp  
 
Njhw;wk; kw;Wk; tpisAkplk;  
 
gpNurpiyg; G+h;tpfkhff; nfhz;l ,J fhydpf; fhyj;jpy; gpw ehLfspy; mwpKfg;gLj;jg;gl;L 
xU Kf;fpa gzg;gapuhfTk; MdJ. cyf cw;gj;jpapy; Mrpahtpd; gq;F 90% MFk;. 
,e;jpahtpy; Nfushtpw;F mLj;Jj; jkpo;ehL kpfg;nghpa cw;gj;jp khepykhf cs;sJ.  
 
gad;fs;:  
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lah; kw;Wk; kw;w thfdg;ghfq;fs; cw;gj;jp njhopw;rhiyfs; 70% ,ug;gh; cw;gj;jpiag; 
gad;gLj;jpf; nfhs;fpd;wd. fhydp> fk;gp kw;Wk; Nfgps; Rw;wpAs;s flj;jhg;nghUs;> 
kiof;Nfhl;Lfs;> tPL kw;Wk; kUj;Jtkidg; nghUs;fs;> mjph;T jhq;fpfs;> ngy;l;fs;> 
tpisahl;Lg; nghUs;fs;> mopg;ghd;fs;> girfs;> ,ug;gh; gl;ilfs; Nghd;wtw;wpd; jahhpg;gpy; 
cgNahfg;gLj;jg;gLfpwJ. fbd ,ug;gh; kpd; kw;Wk; thndhyp nghwpapay; njhopw;rhiyfspy; 
gad;gLfpwJ. mlh; kug;ghy; ifAiwfs;> gY}d;fs; kw;Wk; fUj;jilr; rhjdj; jahhpg;Gfspy; 
gad;gLj;jg;gLfpwJ. EiuA+l;ba kug;ghy; nkj;ijfs;> jiyaizfs; kw;Wk; caphp ghJfhg;G 
gl;ilfs; jahhpg;gpYk; gad;gLj;jg;gLfpwJ.  
 
,ug;gh; - ty;fidNrrd;  
rhh;y]; Fl; ,ah; 1839-y; ty;fidNrridf; fz;Lgpbj;jhh;. ,ug;gh; nghUl;fspy; cs;s 
Fiwfis mij 150°C–y; ry;gUld; mOj;jj;jpy; #lhf;Ftjd; %yk; rhpahf;f KbAk; vdf; 
fz;lwpe;jhh;. ,e;jr; nray;Kiw ty;fidNrrd; vdg;gl;lJ. ,e;jg; ngah; Nuhk 
neUg;Gf;flTs; ty;fd; - ,y; ,Ue;J nfhLf;fg;gl;lJ. ,e;j Kiwahy; Kjd; Kiwahf 1867-
y; jpl ,ug;gh; lah;fs; gad;gLj;jg;gl;ld. mjdhy; jhd; ehk; rhiyfspy; mjph;tpd;wpg; 
gazk; nra;fpNwhk;.  
 
kuf;$o;:  
 
Ngg;gh; vd;w nrhy; Ngg;igu]; vd;w thh;j;ijapypUe;J te;jJ. mJ xU jhtuk; (irngu]; 
Ngg;giu];) vfpg;jpah;fshy; Ngg;gh; khjphpahd nghUisj; jahhpf;fg; gad;gl;lJ. fhfpj 
cw;gj;jpahdJ xU rPdf;fz;Lgpbg;G rPdh;fs; 105 ngh.M.gp.y; fhfpj ky;nghp 
cs;kug;gl;ilapypUe;J fhfpjj;ijf; fz;Lgpbj;jdh;. muhgpah;fs; fhfpjk; jahhpf;Fk; 
fiyiaf; fw;W 750 ngh.M.gp. thf;fpy; Nkk;gLj;Jk; tiu ePz;l fhykhf mJ rPdh;fspd; 
gpuj;Naf chpikahf ,Ue;jJ. mr;Rg;gjpgj;jy; fz;lwpe;j gpd;G fhfpjj;jpw;fhd Njit 
mjpfhpj;jJ.  
 
 
kuf;$o; jahhpg;G: fl;ilahdJ $ohf ve;jpu kw;Wk; NtjpKiwfshy; $ohf khw;wg;gLfpwJ. 
fhfpjf;$o; jahhpf;f kPypah mrbuf;lh (kiy Ntk;G)> epNahyhkhh;fpah irndd;rp]; 
(ntz;flk;G)> NfRtiudh (rTf;F) Mfpatw;wpd; fl;ilfs; gad;gLj;jg;gLfpd;wd.  
 
Nuahd; my;yJ nraw;ifg;gl;L> Jzpfs;> xsp CLUTk; gpypk;fs; (nry;NyhNgd;>nry;YNyh]; 
mrpl;Nll; gpypk;fs;) nefpopfs; jahhpg;gpw;fhd mbg;gilg; nghUshfr; Rj;jpfhpf;fg;gl;l fiuAk; 
$o; cgNahfg;gLj;jg;gLfpwJ. tp];Nfh]; nray;Kiwapy; Nuahd; jahhpg;gJ xU 
kpfg;nghJthd nray;KiwahFk;.  
 
rhaq;fs;:  
 
epwj;ij czuf;$ba jpwik fz;fSf;F ,Ug;gJ xU Mr;rhpag;gl itf;Fk; epiy. 
rhaq;fs; ehk; cgNahfpf;Fk; nghUl;fspy; epwj;ijr; Nrh;f;fpd;wd. mit gz;ila 
fhyq;fspypUe;J cgNahfj;jpYs;sd.  
 
gz;ila vfpg;jpd; fy;yiw Xtpaq;fspy; rhaq;fs; ,Ug;gjw;fhd ek;gf;$ba gjpTfs; 
fz;Lgpbf;fg;gl;bUf;fpd;wd. mThp> Fq;Fkg;G+ Nghd;wtw;wpd; rhaq;fs; kk;kpiar; Rw;wpa 
rpnkz;l;fspy; fhzg;gLfpd;wd. ,r;rhak; ,e;jpahtpy; ghiw Xtpaq;fspYk; fhzg;gLfpwJ.  
 
kUjhzp:  
 jhtutpay; ngah;: yhNrhdpah ,ndh;kp];  
FLk;gk;: iyj;Nurp  
 
Njhw;wk; kw;Wk; tpisAkplk;:  
 
,J tl Mg;gphpf;fh kw;Wk; njd;Nkw;F Mrpahitr; Nrh;e;jJ. ,J ngUk;ghYk; ,e;jpah 
KOtJkl; gaphplg;gLfpwJ Fwpg;ghf uh[];jhd;> F[uhj;> Me;jpuh kw;Wk; jkpo;ehL Nghd;w 
khepyq;fspy; gaphplg;gLfpwJ.  
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gad;fs;:  
 
yhNrhdpah ,ndh;kp]; ,sk; jz;Lj;njhFg;G ,iyfspypUe;J 'n`d;dh" vd;fpw MuQ;R 
rhak;ngwg;gLfpwJ. ,iyfspd; Kf;fpa rhag;nghUshd 'yhNfhNrhd;' jPq;fw;wJ> Njhypy; 
vhpr;ry; nfhLf;fhjJ. ,e;jr; rhak; gy fhykhfj; Njhy;> Kb kw;Wk; efq;fSf;Fr; rhakplg; 
gad;gLfpwJ. Njhy;> Fjpiuthy;fSf;Fr; rhakplTk;> jiyKb rhaq;fspYk; gad;gLfpwJ.  
 
xg;gidg; nghUl;fs;:  
njd;dpe;jpahtpy; ghuk;ghpakhf kf;fs; jq;fs; Njhy; kw;Wk; Kb guhkhpg;gpw;F kQ;rs;> 
ghrpg;gaW nghb> kUjhzp> rpiff;fha;> crpiyg; Nghd;wtw;iwg; gad;gLj;jp te;jdh;. 
xg;gidf;fhfg; gad;gLj;jg;gLk; ,it ngUk;ghYk; tPl;by; jahhpf;fg;gl;lit. xg;gidg; 
nghUl;fs; ,d;W mjpf tzpf kjpg;igg; ngw;Ws;sjhy;> ,it Ntjpg;nghUs; rhh;e;j Miyg; 
nghUl;fshfptpl;ld. jdpkdpjg; guhkhpg;G Nritfis toq;FtJ xU Kf;fpaj; njhopyhf 
khwpAs;sJ. rkPgfhykhf Ntjpg;nghUl; rhh;e;j xg;gidg; nghUl;fspd; mghaq;fis kf;fs; 
czh;e;J ,aw;ifg; nghUl;fSf;Fj; jpUk;gp tUfpd;wdh;. ,e;jg; gFjpapy; xg;gidj; 
njhopy;fspy; gad;gLj;jg;gLk; xU Kf;fpaj; jhtukhd Nrhw;Wf;fw;whioiag; gw;wp fhz;Nghk;.  
 
Nrhw;Wf;fw;whio:  
 
jhtug;ngah;: mNyh tPuh  
FLk;gk;: m];/NghnlNyrp (Kd;G ypypNarp)  
Njhw;wk; kw;Wk; tpisAkplk;  
,J #lhidg; gpwg;gplkhfg; nfhz;lJ  
 
gad;fs;:  
‘myhapd;’ (FSf;NfhirLfspd; fyit) kw;Wk; ,jd; fspk;GNjhYf;F Cl;lkspf;ff; $baJ. 
Fsph;r;rpahd kw;Wk; <ug;gj%l;Lk; gz;Gfisg; ngw;Ws;sjhy; fspk;Gfs;> G+r;Rfs;> ~hk;G> 
Kfr;rtu fspk;Gfs; kw;Wk; mijnahj;jnghUl;fs; jahhpf;fg; gad;gLj;jg;gLfpwJ. %g;gile;j 
Njhiyg; nghypthf;Ftjw;Fk; ,J gad;gLfpd;wJ. fw;whio ,iyfspypUe;J jahhpf;fg;gLk; 
nghUl;fs; FioTj;jd;ik> ghf;Bhpa vjph;g;gp> Mf;]p[Ndw;w vjph;g;gp> G+Q;ir vjph;g;gp> 
fpUkpehrpdp Nghd;w gz;Gfisf; nfhz;Ls;sd.  
 
eWkzj;ijyq;fs; (Perfumes):  
ngh;/gpA+k; (Perfumes) vd;w nrhy; ‘ngh;’ (top) kw;Wk; /gpA+k;];’ (Gif) vdg; nghUs;gLk; 
,U ,yj;jPd; nrhw;fspypUe;J cUthdJ. ,r;nrhy; 'Giftop' vdg;gLk;. ,J rka 
tpohf;fspy; eWkzf; fl;ilfis vhpf;fpd;w gok;ngUk; kuigf; Fwpf;fpd;wJ. kf;fs; Rar; 
Rfhjhuj;ijg; gw;wpf; Fiwthf czh;e;jpUe;j Muk;g ehl;fspy;> cly; Jh;ehw;wj;ij kiwf;f 
kl;Lkpd;wp> fpUkp ehrpdpahfTk; eWkz vz;nza;fs; nray;gl;ld. Fsph;gjw;Fk;> cliyj; 
J}a;ikg;gLj;jTk; eWkzj;ijyq;fs; gad;gLj;jg;gLfpd;wd.  
 
kzKs;s> vspjpy; MtpahFk; jd;ikAs;s gz;izfspypUe;J eWkzj;ijyq;fs; 
jahhpf;fg;gLfpd;wd. eWkz vz;nza;fs; ,iyfs; (fwpNtg;gpiy> Gjpdh) kyh;fs; (Nuh[h> 
ky;ypif) goq;fs; rpl;u];> ];buhngh;hp)> kuk; (re;jdf;fl;il A+f;fypg;l];) Nghd;w gy;NtW 
jhtug;ghfq;fspy; fhzg;gLfpd;wJ.  
 
ky;ypif (Jasmine):  
jhtutpay; ngah;: [h];kpdk; fpuhz;b/GNshuk;  
FLk;gk;: XypNarp  
 
Njhw;wk; kw;Wk; tpisAkplk;:  
kyhpypUe;J ngwg;gLk; thridj; jputpaq;fspy; Nuh[htpw;F mLj;j ,lj;jpy; ky;ypif 
cs;sJ. tzpf hPjpahf tsh;f;fg;gLk; [h];kpdk; fpuhz;b/GNshuk; tlNkw;F ,kakiy 
gFjpiag; gpwg;gplkhff; nfhz;lJ. jkpo;ehl;by; kJiu> fd;dpahFkhp khtl;lj;jpd; Njhthis 
Mfpait ky;ypif tsh;g;G ikaq;fshFk;. ,k;kyhpd; Gy;yp> my;ypapd; Nkw;Gwj;Njhy;> kw;Wk; 
fPo;Gwj;Njhy;fspy; eWkz vz;nza; cs;sJ. xU ld; ky;ypif kyhpypUe;J 2.5 Kjy; 3 
fpNyh eWkz vz;nza; ngwg;gLfpwJ. ,J G+tpd; nkhj;j vilapy; 0.25 Kjy; 3% tiu 
,Uf;Fk;.  
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gad;fs;:  
 
ky;ypif kyh;fs; ,e;jpahtpy; goq;fhyj;jpypUe;Nj topghLfs;> rlq;Ffs; (Ceremonial 
purpose), J}gq;fs;> GifA+l;bfs;> thridA+l;lg;gl;l Kbj; ijyq;fs;> xg;gidg; nghUl;fs;> 
Nrhg;Gfs; Nghd;wtw;wpy; gad;gLj;jg;gl;L tUfpd;wd. ky;ypif vz;nza; mjd; Rfkhd> 
,jk; juf;$ba> kdr;Nrhh;it ePf;Ffpd;w gz;Gfshy; kjpg;G tha;e;j Kf;fpa vz;nzahff; 
fUjg;gLfpwJ. ky;ypif vz;nza; gpw thrid jputpaq;fSld; ed;whff; fyf;fpd;w 
jd;ikAilajhy; etPd eWkzj;ijyq;fs;> xg;gidg; nghUl;fs;> fhw;W kz%l;b (Air 
freshners), tpaw;it Fiwg;gp> Kfg;gTlh;> ~hk;G> ehw;wk; ePf;fp (Deodorant) Nghd;w 
nghUl;fspy; mjpfkhfg; gad;gLj;jg;gLfpwJ.  
 
kJiu ky;yp:  
kJiuapd; ngUikahd 'kJiu ky;yp' cyfshtpa jdpj;Jtkhd Gfiof; 
nfhz;Ls;sjhy; mjw;F ,e;jpag; Gtprhh; FwpaPL gjptfj;jhy; (Geographical 
indication Registry of India) Gtprhh; FwpaPl;L Kj;jpiu toq;fg;gl;lJ. kJiu 
ky;ypapy; jbj;j ,jo;fisAk;> ,jo;fspd; cauj;Jf;Fr; rk msthd fhk;GfisAk;> 
[h];ikd; kw;Wk; My;gh nlh;gpdpahy; Nghd;w Ntjp nghUl;fs; ,Ug;gjhy; 
jdpj;Jtkhd eWkzj;jpidf; nfhz;Ls;sJ. ,j;jifa gz;ghy; kJiu ky;yp NtW 
,lq;fspYs;s ky;ypifapypUe;J NtWgLfpwJ. kJiu ky;yp "ik#h; ky;ypiff;Fg;" 
gpwF Gtprhh; FwpaPL toq;fg;ngw;w ,uz;lhtJ ky;ypif ,ufkhFk;.  
 
ghuk;ghpa kUj;Jt Kiwfs; (Traditional system of Medicine):  
 
,e;jpah xU rpwe;j kUj;Jtg; ghuk;ghpaj;ijf; nfhz;Ls;sJ. gy ghuk;ghpa kUj;Jt 
Kiwfs; ,e;jpahtpy; eilKiwapy; cs;sd. ,tw;wpy; rpy ,e;jpahtpw;F ntspapypUe;J 
te;jit. ,e;jpahtpy; cs;s ghuk;ghpa kUj;Jt Kiwfs; epWtd kakhf;fg;gl;l my;yJ 
Mtzg;gLj;jg;gl;l kw;Wk; epWtdkakhf;fg;glhj my;yJ tha;top kuG vd 
tifg;gLj;jg;gLfpd;wd. epWtdkakhf;fg;gl;l ,e;jpa Kiwfspy; rpj;jhTk;> MAh;NtjKk; 
,uz;lhapuk; Mz;Lfshf eilKiwapy; cs;sd. ,k;kUj;Jt Kiwapy; mwpFwpfs;> Neha; 
fz;lwpjy;> Fzg;gLj;Jk; kUe;Jfs;> kUe;Jfs; jahhpj;jy;> msT kw;Wk; czT> rpfpr;ir 
czT> jpdrhp kw;Wk; gUtfhy czT Mfpatw;wpw;fhd ghpe;Jiuf;fg;gl Mtz ciufs; 
cs;sd. epWtdkakhf;fg;glhj Kiwapy; ,j;jifa Mtzq;fs; ,y;yhky;> ,e;jpahtpYs;s 
fpuhkg;Gw kw;Wk; goq;Fb kf;fshy; eilKiwg;gLj;jg; gLfpd;wJ. ,j;jifa mwpT 
ngUk;ghYk; tha;nkhopahfNt cs;sJ. ghuk;ghpa kUj;Jt Kiwfs; MNuhf;fpakhd 
tho;f;if Kiw> MNuhf;fpakhd czT> MNuhf;fpaj;ijg; guhkhpj;jy;> Nehiaf; 
Fzg;gLj;Jjy; Nghd;wtw;wpy; ftdk; nrYj;Jfpd;wd.  
 
rpj;jp kUj;Jtk; (Siddha system of Medicine):  
 
jkpo;ehl;by; rpj;j kUj;Jtk; kpfTk; gpugykhf> gutyhf eilKiw fyhrhuj;jhy; 
Vw;Wf;nfhs;sg;gl;l kUj;JtKiwahFk;. ,J 18 rpj;jh;fs; vOjpa E}y;fis mbg;gilahff; 
nfhz;lJ. ,e;j 18 rpj;jh;fspd; $l;likT Fwpj;Jg; gy;NtW fUj;Jf;fs; epyTfpd;wd. 
rpj;jh;fs; jkpo;ehl;bypUe;J kl;Lkpd;wp kw;w ehLfspypUe;Jk; te;Js;sdh;. jkpo;nkhopapy; 
ftpij tbtpy; KO mwpTk; Mtzg;gLj;jg;gl;Ls;sJ. rpj;j kUj;Jtk; Kf;fpakhfg; 
gQ;rG+jj; jj;Jtj;ij mbg;gilahff; nfhz;lJ. ,e;j kUj;JtKiwg;gb> kdpjh;fspd; 
MNuhf;fpaj;jpw;Ff; fhuzkhdit thjk;> gpj;jk;> fgk; Mfpa %d;W cly;ePh;kq;fs;. ,e;j 
cly; ePh;kq;fspd; rkepiyapy; Vw;gLk; khw;wq;fs; cly;eyj;ijg; ghjpf;Fk;. rpj;j 
kUj;Jtj;jpd; kUe;J %yq;fs; jhtuq;fs;> tpyq;Ffs;> ghrpfs;> flw; nghUl;fs;> jhJf;fs; 
MfpaitahFk;. ,k;kUj;Jt Kiwapy; fdpkq;fisg; gad;gLj;jp ePz;l ehl;fs; ,Uf;Fk; 
kUe;Jg;nghUl;fisj; jahhpf;Fk; epGzj;Jtk; cs;sJ. ,e;j Kiwapy; kUe;Jfspd; 
Mjhukhfr; Rkhh; 800 %ypiffs; gad;gLj;jg;gLfpd;wd. Neha;jLg;G> cly;ey Nkk;ghL> 
GJg;nghypthf;Fk;> Fzg;gLj;Jk; rpfpr;irfspy; ngUk; ftdk; nrYj;jg;gLfpd;wJ.  
 
MAh;Ntj kUj;Jtk; (Ayurveda System of Medicine): 
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MAh;Ntjk; gpuk;kdplkpUe;J Njhd;wpajhff; fUjg;gLfpwJ. rufh> R~;Ujh> thf;gl;lh 
MfpNahuhy; vOjg;gl;l nrwptlf;f VLfspy; (Compendium) MAh;Ntjj;jpw;fhd %y Mjhu 
mwpT Mtzg;gLj;jg;gl;Ls;sJ. ,k;KiwapYk; $l MNuhf;fpakhd tho;f;if rkepiyapYs;s 
%d;W cly;ePh;kq;fshd thj> gpj;j> fgj;ij mbg;gilahff; nfhz;lJ. ,k;kUj;JtKiw 
mjpf %ypiffspYk;> rpy tpyq;FfspYk; ,Ue;J kUj;Jt Mjhuq;fisg; ngWfpd;wJ. 
MAh;Ntj %ypiffspy; ,khya %ypiffs; Kf;fpag; gq;F tfpf;fpd;wd. ,e;jpa MAh;Ntjf; 
Fzg;ghl E}y; (Ayurvedic pharmacopoeia) Rkhh; 500 %ypiffisg; gl;baypLfpd;wJ.  
 
 
kf;fs; kUj;JtKiw (Folk system of medicine): 
 
kf;fs; kUj;JtKiw ,e;jpahtpd; vz;zw;w fpuhkGw kw;Wk; goq;Fb ,d kf;fspd; xU 
ghuk;ghpa tha;nkhop kUj;Jtkhf ,Ue;J tUfpd;wJ. ,e;jpa muR Rw;Wr;#oy; kw;Wk; 
tdj;Jiw mikr;rfj;jhy; goq;Fbfshy; (ethnic communites) gad;gLj;jg;gLk; %ypiffis 
Mtzg;gLj;j mfpy ,e;jpa xUq;fpize;j goq;Fb caphpay; Ma;Tj;jpl;lk; (All India 
Coordinated Research Project on Ethnobiology) njhlq;fg;gl;lJ. ,jd; tpisthf kUj;Jtg; 
gad;ghLs;s Vwf;Fiwa 8000 jhtur; rpw;wpdq;fs; Mtzg;gLj;jg;gl;ld. ,e;jpahtpy; ,d;Wk; 
Muhag;glhj kw;Wk; Fiwthf Ma;T nra;ag;gl;l gFjpfspy; Mtzg;gLj;Jk; ,k;Kaw;rp 
,d;Dk; njhlh;fpd;wJ. jkpo;ehl;bYs;s Kf;fpa goq;Fb ,dq;fshd ,Ush;fs;> kiyahspfs;> 
FUk;gh;fs;> gspad;fs;> fhzpfs; MfpNahh; mth;fsJ kUj;Jt mwpthy; mwpag;gl;lth;fs;.  
 
%ypifj; jthuq;fs; (Medicinal Plants): 
 
,e;jpah %ypifj; jhtuq;fs; nrwpe;j ehL. ,k;%ypif jhtuq;fs; cs;ehl;L 
ghukghpaj;JlDk; cyfshtpa th;j;jfj;JlDk; ,izf;fg;gl;Ls;sd. ,e;jpahtpYs;s 
midj;J epWtdkakhf;fg;gl;l kUj;Jt KiwfspYk; (Codificed systeme) kUe;Jfs; 
jahhpf;f %ypiffNs Mjhukhf gad;gLj;Jfpd;wd. jw;NghJ 90% %ypifs; gaphplg;glhj 
%yq;fspypUe;J ngwg;gLfpd;wJ. %ypif jahhpg;GfSf;fhd tsh;e;JtUk; Njit 
cs;ehl;bYk;> ehLfSf;fpilapYk; %ypif tzpfj;ijg; gd;klq;F mjpfhpj;Js;sJ. ngUfp 
tUk; Njit jw;Nghija %ypif tsq;fspd; Nky; ngUk; Rikia Vw;gLj;jp cs;sJ. 
vdNt> %ypifj; jhtuq;fisg; gaphpLjYf;fhd njhopy;El;gq;fis tptrhapfSf;F 
mwpKfg;gLj;jj; jw;NghJ Kaw;rpfs; Nkw;nfhs;sg;gLfpd;wd.  
 
fpuhkg;Gw kw;Wk; goq;Fb kf;fSf;fhd Kjy;epiy Rfhjhug; guhkhpg;Gr; Nritfis 
mspg;gjpy; %ypiffs; Kf;fpag; gq;fhw;Wfpd;wd. ,j;jhtuq;fs; rpfpr;irf;fhd fhuzpfshf 
kl;Lkpd;wpg; ghuk;ghpa kw;Wk; etPd kUe;J jahhpg;gpy; Kf;fpa %yg;nghUl;fshfTk; 
gq;fhw;Wfpd;wd. jhtuq;fspypUe;J ngwg;gLk; kUj;Jt %yf;$WfSs;s kUe;Jfs; caphp 
kUe;J (biomedicine) vd;W miof;fg;gLfpd;wJ. nghbfs;> my;yJ NtW tiffspy; 
re;ijg;gLj;jg;gLk; kUj;Jtj; jhtuq;fs; jhtu kUe;Jfs; (Botanical medicines) vd 
miof;fg;gLfpd;wd.  
 
fPohney;yp 
jhtutpay; ngah;: gpy;yhe;j]; mkhu];  
FLk;gk;: A+/Nghh;gpNarp (jw;NghJ gpy;yhe;Njrp)  
Njhw;wk; kw;Wk; tpisAkplk;  
 
,j;jhtuk; ntg;gkz;ly mnkhpf;fg; gFjpiag; gpwg;gplkhff; nfhz;lJ. ,e;jpahtpYk; gpw 
ntg;gkz;ly ehLfspYk; ,ay; jhtuk; Nghy; gutpAs;sJ.  
 
,J gaphplg;gLtjpy;iy. khwhfr; rkntspfspYs;s <ukhd ,lq;fspypUe;J Nrfhpf;fg;gLfpwJ. 
tdky;yhj gFjpfspypUe;J Nrfhpf;fg;gLk; gpy;yhe;j]; nkl;uh];ngl;nld;rp]; kUj;Jtj; 
jhture;ijfspy; fPohney;yp vDk; ngahpy; tpw;fg;gLfpd;wJ.  
 
nrayhf;f %y kUe;J /gpyhe;jpd; Kf;fpa Ntjpag; nghUshFk;.  
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kUj;Jt Kf;fpaj;Jtk;:  
kQ;rs; fhkhiy (jaundice) Neha;f;Fk;> fy;yPuy; ghJfhg;gpw;Fk; jkpo;ehl;by; ed;F mwpag;gl;l 
jhtuk; fPohney;yp MFk;. lhf;lh; S.P jpahfuh[d; kw;Wk; mtuJ Ma;Tf; FOtpdUk; 
Nkw;nfhz;l Muha;r;rpapy; /gpyhe;j]; mkhu]pypUe;J gphpj;njLf;fg;gLk; rhW n`g;gilb]; gp 
itu]; jhf;FjYf;F vjpuhfr; nray;gLfpwJ vd;gij mwptpay; G+h;tkhf ep&gpj;Js;sdh;.  
 
epy Ntk;G:  

 
jhtutpay; nah;: Mz;l;Nuhfpuhgp]; ghdpFNyl;lh  
FLk;gk;: mf;fhe;Njrp  
‘frg;Gfspd; murd;’ (j fpq; Mg; gpl;lh;];’) vd miof;fg;gLk; epyNtk; ghuk;ghpakhf ,e;jpa 
kUj;Jt Kiwfspy; gad;gLj;jg;gLfpd;wJ.  

 
gpw nghJthd %ypifj; jhtuq;fs; 

 
t.v
z; 

nghJg; / 
jkpo;ngah; 

jhtutpay; 
ngah; 

FLk;gk; gad;gL
k; 
jhtug; 
gFjp 

kUj;Jt gad;fs; 

1. Jsrp Mrpkk; 
nlDap/GN
shuk; 

NykpNa
rp 

,iyf
Sk; 
Nth;fS
k;  

,iyfs; J}z;bahf> Ez;Zaph; 
vjph;g;gpahf> cah; ,uj;j mOj;j 
vjph;g;gpahf> ghf;Bhpa ePf;fpahf> 
Nfhio mfw;wpahf gad;gLfpd;wJ. 
,jd; NthpypUe;J ngwg;gLk; 
f~hak; kNyhpa fha;r;rYf;F 
tpah;itA+f;fpahfg; gad;gLfpwJ.  

2. ney;yp /gpy;yhe;j
]; 
vk;gpspfh 

/gpy;yhe; 
Njrp 

fdp ,J xU rf;jp tha;e;j 
Gj;Jzh;r;rpA+l;b kw;Wk; Neha; 
vjph;g;G> Cf;fp> ,jw;F %g;G vjph;g;G 
gz;Gs;sJ. ePz;l MAis 
Nkk;gLj;jTk;> nrhpkhdj;ij 
mjpfhpf;fTk;> kyr;rpf;fy;>fha;r;ry; 
kw;Wk; ,Ukiy Fiwf;fTk; 
gad;gLfpwJ.  

3. Fg;igNkdp mf;fhyp/g
h ,z;bfh 

A+/Nghh;
gpNarp 

,iyfs; tisag; GOf;fshy; (ringworms) 
Vw;gLfpd;w Njhy; Neha;fis 
Fzg;gLj;j gad;gLfpwJ. 
,iyg;nghb gLf;ifg;Gz; kw;Wk; 
njhw;Wg; Gz;fisAk; 
Fzkhf;FfpwJ.  

4. tpy;tk; Vfpy; 
khh;kpyh];  

&l;Nlrp fdp ,sq;fdp nrhpkhd FiwghLfis 
Fzg;gLj;jTk; Fly;tho; 
xl;Lz;zpfis mopf;fTk; 
gad;gLfpwJ  

5. gpuz;il rpr]; 
Fthl;uhq; 
Fyhhp]; 

itl;Nl
rp 

jz;Lk; 
NtUk;  

jz;L kw;Wk; Nth;fis miuj;J 
jahhpf;fg;gLk; fspk;G vYk;G 
KwpTfSf;Fg; gad;gLj;jg;gLfpwJ. 
M];Jkh kw;Wk; tapW njhlh;ghd 
FiwghLfSf;F KOj;jhtuKk; 
gad;gLfpwJ. ,J fhy;rpak; 
kpFe;jJ  

 
 
nrayhf;f %y kUe;J: Md;l;Nuhfpuh/giyLfs;  
kUj;Jt Kf;fpaj;Jtk;:  
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epyNtk;G rf;jp tha;e;j fy;yPuy; ghJfhg;gp vd;gjhy; fy;yPuy; Neha;fSf;fhfg; gutyhfg; 
gad;gLj;jg;gLfpwJ. epyNtk;Gk; vl;L %ypiffSk; Nrh;e;J jahhpf;fg;gLk; tbePh; (epyNtk;G 
FbePh;) kNyhpah> nlq;F rpfpr;irapy; jpwk;glg; gad;gLj;jg;gLfpwJ.  
 
GyDzh;Tkhw;w kUe;Jfs; (Psychoactive drugs): 
 
NkNyAs;s ghlj;jpy; ePq;fs; gy;NtW Neha;fSf;Fr; rpfpr;iraspf;f kUj;Jt hPjpahfg; 
gad;gLk; jhtuq;fisg; gw;wp fw;Wf;nfhz;Bh;fs;. rpy jhtuq;fspypUe;J ngwg;gLk; 
Ntjpg;nghUl;fs; my;yJ kUe;Jfs; xUtUila GyDzh;Tf; fhl;rpfspy; (Perception) 
kUl;rpia Vw;gLj;Jk; jd;ikAilajhy; GyDzh;Tkhw;w kUe;Jfs; vd;W miof;fg;gLfpd;wd. 
,k;kUe;Jfs; midj;Jg; gz;ila fyhrhuq;fspYk; Fwpg;ghf ~hkd; vdg;gLk; khe;jphPff; 
FUkhh;fs; kw;Wk; ghuk;ghpa kUj;Jth;fshy; gad;gLj;jg;gl;L te;jJ. ,JNghd;w gz;Gfisf; 
nfhz;l jhtuq;fshd mgpd; kw;Wk; fQ;rh vd;w ,uz;L jhtuq;fisg; gw;wp ,q;Ff; 
fhz;Nghk;.  
 
mgpd; / frfrh (Opium poppy):  

jhtutpay; ngah; gg;ghth; rhk;dpnguk;  
FLk;gk;: ghg;ghtNurp  
 

Njhw;wk; kw;WK; tpisAkplk;  
 
Xg;gpak; ghg;gp njd;fpof;F INuhg;gh kw;Wk; Nkw;fj;jpa Mrpahitg; gpwg;gplkhff; nfhz;lJ. 
kj;jpag; gpuNjrk;> ,uh[];jhd; kw;Wk; cj;jpug;gpuNjrk; Xg;gpak; ghg;gp tsh;g;gjw;fhd chpkk; 
ngw;w khepyq;fshFk;. ghg;gp jhtuj;jpd; fdpfspd; frptpypUe;J Xg;gpak; ghg;gp ngwg;gLfpwJ. 
,J ghuk;ghpakhfj; J}f;fj;ijj; J}z;Ltjw;Fk;> typ epthuzpahfTk; gad;gLj;jg;gl;lJ. 
xg;gpaj;jpypUe;J fpilf;fg;ngWk; khh;/gpd; xU tYthd typepthuzp vd;gjhy; mWitr; 
rpfpr;irfspy; gad;gLj;jg;gLfpwJ vdpDk; xg;gpak; mbikg;gLj;Jk; xU kUe;jhFk;.  
 
 
fQ;rhnrb (Cannabis):  

jhtutpay; ngah;: fd;dhgp]; rl;ilth 
FLk;gk;: fd;dhgpNarp  
Njhw;wk; kw;Wk; tpisAkplk;:  
 

fQ;rhnrb rPdhitg; gpwg;gplkhff; nfhz;lJ. F[uhj;> ,khr;ryg; gpuNjrk;> cj;jh;fhz;l;> 
cj;jpug;gpuNjrk;> kj;jpag; gpuNjrk; Nghd;w khepyq;fs; njhopw;rhiyfSf;fhf ,j;jhtuj;ij 
tsh;f;f (Industrial hemp) rl;lg;G+h;t mDkjp ngw;Ws;sd. fQ;rhnrbapd; nrayhf;f %y 
kUe;J buhd;];-nll;uhi`l;Nuhnfdhgpdhy; (THC) ,J gy kUj;Jtf; Fzq;fisf; 
nfhz;lJ. ,J xU rpwe;j typepthuzpahfTk; cah; ,uj;j mOj;jj;ijf; Fiwf;Fk; 
kUe;jhfTk; cs;sJ. fpshf;Nfkh vdg;gLk; fz;fspy; Vw;gLk; mOj;jj;jpw;Fr; rpfpr;iraspf;f 
THC gad;gLj;jg;gLfpwJ. Gw;WNehahspfSf;F mspf;fg;gLk; fjph;tPr;R kw;Wk; fPNkhnjugp 
rpfpr;irapy; NehahspfSf;F Vw;gLk; Fkl;liyf; Fiwg;gjpy; THC gad;gLj;jg;gLfpwJ. 
Rthrf; Foha;fis tphptilar; nra;Ak; jd;ikAiljhy; Rthr Neha;fs;> Fwpg;ghf 
M];khtpw;F epthuzahfg; gad;gLfpd;wJ. ,k;kUj;Jtf; Fzq;fs; fhuzkhff; fd;dhgp]; 
rpy ehLfspy; rl;lg;G+h;tkhfg; gaphplg;gLfpwJ. Mdhy; ePz;l fhyg; gad;ghL Nghijia 
Vw;gLj;JtNjhL> jdp eghpd; MNuhf;fpaj;jpw;Fk;> rKjhaj;jpw;Fk; NfL tpistpf;fpwJ. vdNt 
ngUk;ghyhd ehLfs; ,ijg; gaphpLtjw;Fk;> gad;gLj;Jtjw;Fk; jil tpjpj;Js;sJ.  
 
Nghijg;nghUs; jLg;Gj; Jiw (Narcotics contral Bureau – NCB): 
Nghijg; nghUl;fs; gy;NtW tbtq;fspy; gy;NtW tiffspy; gad;gLj;jg;gLfpd;wd. 
mtw;wpy; rpy mq;fPfhuk; ngw;wit. rpy rl;l Mq;fPfhuk; nghwhjhit. Nghijg; nghUl;fisj; 
jtwhfTk;> NfL tpistpf;Fk; tifapYk; gad;gLj;Jtjhy; gytifahd 
cly;eyf;NfLfisAk;> mjPjg; gad;ghL ,wg;igAk; Vw;gLj;Jk; ,e;jpahtpd; Nghijg;nghUs; 
jLg;Gj;Jiw vd;gJ Nghij jLg;Gr; rl;lj;ij mky;gLj;Jk; kw;Wk; mjd; Ez;zwpTg; 
gphpthFk;. NkYk; Nghij kUe:J flj;jy; kw;Wk; jtwhfg; gad;gLj;Jjiyj; jLf;Fk; 
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nghWg;Gk; ,j;Jiwf;F cs;sJ.  
 
njhopy; KidTj; jhtutpay; (Entrepreneurial Botany):  
 
njhopy; KidTj; jhtutpay; vd;gJ jhtu tsq;fisg; gad;gLj;jpg; Gjpa njhopiy 
vt;thW njhlq;FtJ vd;gjidAk;> mjw;fhd nray;KiwfisAk; tpsf;Fk; jhtutpay; gphpT.  
 
jhtutpay; khzth;fSf;Fg; gue;j tha;g;Gfs; cs;sd. jw;Nghija #oypy; khzth;fs; 
jq;fs; jpwidAk; mwpitAk; nghUj;jKs;s Kiwapy; xd;wpizg;gjw;fhd jpwikia 
tsh;j;Jf; nfhs;s Ntz;Lk;. jhtutpay; mwpit tho;thjhuj;jpw;fhd tzpff; fUj;JUthf 
cUthf;Ftjw;fhd gapw;rp khzth;fSf;F kpfTk; Njitg;gLfpwJ.  
 
fhshd; tsh;g;G> xw;iwr;nry; Guj (SCP) cw;gj;jp> jputf; flw;fis cuk; (Seaweed liquid 
fertilizer) ,aw;if Ntshz;ik (Organic farming), fz;zhbj; jhtug; Ngzfk; (Terrariam), 
Nghd;rha;> %ypif kw;Wk; eWkzg; gaph;fs; gaphpLjy; Nghd;wit xU rpy njhopy;rhh;e;j 
nray;ghLfs; MFk;.  
 
,g;ghlg;gFjpapy; ,aw;if Ntshz;ikia gw;wp tphpthff; fhz;Nghk;.  
 
,aw;if Ntshz;ik (Organic farming)  
 
,aw;if Ntshz;ik vd;gJ xUkhw;W Ntshz;ik KiwahFk;. ,jpy; caphpay; 
,LnghUl;fisg; gad;gLj;jp ,aw;ifahfj; jhtuq;fs; / gaph;fs; gaphplg;gLtjhy; 
kz;tsKk; Rw;Wr;#oy; rkepiyAk; guhkhpf;fg;gl;L khR  
 
,aw;if G+r;rpf;nfhy;yp jahhpg;G:  
 

 120 fpuhk; fhukhd kpsfhAld; 110 fpuhk; G+z;L my;yJ 
ntq;fhak; Nrh;j;Jj; Jz;Lfshf eWf;f Ntz;Lk; 

 ,tw;iwf; iffshNyh my;yJ kpd; muitia 
gad;gLj;jpNah nfl;bahd $ohf;f Ntz;Lk;.  

 500 kp.yp. ntJntJg;ghd ePiuf; fha;fwpf;$Old; Nrh;j;J> 
kPz;Lk; ed;F fyf;f Ntz;Lk; 

 xU fz;zhbg; ghj;jpuj;jpy; fiuriy Cw;wp 24 kzp 
Neuj;jpw;F mg;gbNa #hpa xspgLk; ,lj;jpy; itf;f 
Ntz;Lk; ,y;iynadpy; Fiwe;jgl;rk; ntJntJg;ghd 
,lj;jpy; itf;fTk;  

 fyitia tbfl;lTk; fiuriy tbfl;bapy; Cw;Wk; NghJ 
tbfl;bapy; jq;Fk; fha;fwp vr;rq;fis mfw;wptpl;L 
tbePiur; Nrfhpj;J kw;nwhU nfhs;fydpy; Cw;wp itf;f 
Ntz;Lk;. ,JNt G+r;rpf;nfhy;yp MFk;. ,jpypUe;J mfw;wpa 
fha;fwp vr;rq;fisj; J}f;fpnawpahky; cukhfg; 
gad;gLj;jyhk;.  

 G+r;rpf;nfhy;ypia xU njspg;ghdpy; Cw;wTk;. Kd;djhfj; 
njspg;ghid ntJntJg;ghd ePh; kw;Wk; Nrhg;gpdhy; fOtpg; 
gpw njhw;Wfs; ePf;fg;gl;Ls;sij cWjp nra;a Ntz;Lk;. 
Gdiyg; gad;gLj;jpf; fiuriyj; njspg;ghdpy; Cw;wp %b 
itf;fTk;.  

 Neha; jhf;fpa jhtuq;fspy; 4 Kjy; 5 ehl;fSf;F xUKiw 
njspf;fTk;. 3 my;yJ 4 njspg;Gfspy; G+r;rpfs; 
ePf;fg;gLfpd;wd. mg;gFjp KOtJk; G+r;rpf;nfhy;yp 
njspj;jpUe;jhy; mg;gUt epiyapd; kw;w fhyj;jpYk; 
G+r;rpfspd; jhf;Fjypy; ,Ue;J jhtuq;fisf; fhf;fyhk;.  

 
 kw;Wk; ,og;G Fiwf;fg;gLfpwJ. gRikg;Gul;rp eilKiwg;gLj;Jtjw;F  Kd;dh; 
,e;jpa tptrhapfs; ,aw;if tptrhak; nra;J te;jdh;.  xUq;fpize;j ,aw;if tptrha 
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Nkyhz;ikapd; Kf;fpaf; $Wfspy;  xd;whf caphp  cuq;fs; (bio-fertilizers) 
gad;gLj;jg;gLfpd;wd. ,it  tpiy Fiwe;j> GJgpf;fj; jFe;j %ykhf ,Ug;gjhy; 
Ntjp cuj;jpw;F  khw;whfj;  njhlh;gad;jU Ntshz;ikapy; (sustainable agriculture) 
gq;F  ngWfpd;wd.  
 
 caphp cuq;fs; jahhpg;gpy; jthuq;fSld; njhlh;Gila gy Ez;Zaph;fs; 
 gad;gLj;jg;gLfpd;wd. ,t;thW ,aw;if Ntshz;ik vd;gJ ,aw;iff;Fj; 
 jpUk;Gjy; vd;w jj;Jtj;ij Nehf;fp ,aq;Ftjhff; fUjg;gLfpwJ.  
 

1. ,aw;if G+r;rpf;nfhy;yp (Orgain pesticide):  
 
kdpjDf;Fk; Rw;W #oYf;Fk;> ghJfhg;gw;witvd epUgzkhfpAs;sd. ,j;jifa 
goq;fs;> fha;fwpfs;> Nghd;wit cz;gjw;Fg; ghJfhg;gw;witahf cs;sd. vdpDk; 
G+r;rpfSf;F vjpuhfg; Nghhplf;$ba gy ,aw;if G+r;rpf;nfhy;ypfis tPl;bNyNa 
jahhpf;f ,aYk;.  

 
,aw;if G+r;rpf;nfhy;yp jahhpg;G:  
 
caphpg; G+r;rp tpul;b(Bio Pest Repellent):  
Ntk;gpd; cyh;e;j ,iyfspypUe;J jhtug; G+r;rp tpul;b> G+r;rpf;nfhy;yp Nghd;wit 
jahhpf;fg;gLfpd;wd.  
 
caphpg; G+r;rptpul;b jahhpg;G:  
 

• Ntg;gkuj;jpypUe;J ,iyfisg; gwpj;Jr; rpwpa Jz;Lfshf ntl;lTk;.  
 

• eWf;fpa ,iyfisr; Rkhh; 50 ypl;lh; nfhs;ssT cs;s ghj;jpuj;jpy; ghjpasT ePhpy; 
Nghl;L %b %d;W ehl;fs; nehjpf;f tplTk;.  
 

• %d;W ehl;fs; nehjpj;j fyitia tbfl;biag; gad;gLj;jp kw;nwhU ghj;jpuj;jpy; 
tbfl;b ,iyfis ePf;fTk;. tbfl;ba ePiug; G+r;rpfis tpul;lj; jhtuq;fspy; 
njspf;fTk;.  
 

• G+r;rptpul;b jhtuj;jpy; xl;Ltij cWjpnra;a 100 kpyp rikay; vz;nzAk; mNj 
msT Nrhg;Gf;fiurYk; Nrh;f;f Ntz;Lk;. (Nrhg;Gf;fiury; vz;nza;g; giria 
ePf;fTk;> vz;nza; G+r;rptpul;b ,iyfspy; xl;bf; nfhs;sTk; cjTfpwJ).  
 

• fyitapypUe;J vLf;fg;gl;l nehjpj;j ,iyfis cuf;FtpayhfNth> jhtu 
Nth;g;gFjpfisr; Rw;wpNah ,lyhk;.  
 

 

 


