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LIFE SCIENCE 

TEST – 7 Part - 1 
 

10th Science Unit 19 caphpd; Njhw;wKk; ghpzhkKk;  

Unit 20 ,df;fyg;G kw;Wk; capupj;njhopy; El;gtpay; 

Unit 21 cly; eyk; kw;Wk; Neha;fs; 

Unit 22 Rw;Wr;#oy; Nkyhz;ik  

11th botony Unit 1 capUyfk; 

Unit 2 tpyq;Fyfk; 

Unit 6 nry; - xU tho;tpay; myF 

Unit  7  nry; Row;rp 

Unit -8 caph; %yf;$Wfs;  

 
myF – 19  

 
caphpd; Njhw;wKk; ghpzhkKk;  

 
mwpKfk;:  
caphpdq;fs; jdpj;Jtkhd gz;Gfisg; ngw;wpUg;gNjhL mikg;G kw;Wk; nray;ghLfspYk; 
jq;fSf;Fs; xw;WikiaAk; ntspf;fhl;Lfpd;wd. NkYk; mit gd;Kfj;jd;ikAld; 
Njhw;wk; kw;Wk; ghpzhkr; nray; KiwfSf;F cl;gl;L ,aw;ifNahL rkepiyahd 
njhlh;igAk; guhkhpf;fpd;wd. jw;Nghija epiyia KOikahfg; Ghpe;J nfhs;tjw;Ff; 
fle;j fhyj;ijg; gw;wpa mwpT ,d;wpaikahjJ vd;gijg; ngUk;ghd;ikahd 
ghpzhkj;jpd; $Wfs; czh;j;Jfpd;wd. G+kpapy; Njhd;wpa fhyk; Kjy; caphpdq;fs; ngUk; 
khw;wq;fisr; re;jpj;Js;sd. caphpdq;fspd; tuyhW ,uz;L $Wfis cs;slf;fpaJ. 
mit  
 
G+kpapy; caphpdq;fspd; Njhw;wk; kw;Wk; caphpdq;fspd; Njhw;wf; fhyk; Kjy; mtw;wpy; 
Vw;gLk; gbg;gbahd khw;wq;fSk; jftikg;GfSf;fhd El;gKk; (ghpzhkk;) 
 
G+kpapd; Njhw;wk;:  
 
caphpdq;fspd; Njhw;wk; G+kpapd; Njhw;wj;NjhL njhlh;GilaJ. ngUntbg;Gf; Nfhl;ghL 
mz;lj;jpd; Njhw;wj;ij tpsf;FfpwJ. ,f;Nfhl;ghL> mz;lk; xu ngU ntbg;gpdhy; 15 
gpy;ypad; Mz;LfSf;F Kd; Njhd;wpajhf Kd;nkhopfpwJ. mz;lkhdJ tpz;kPd;fs;> thA 
Nkfq;fs; kw;Wk; J}Rfspdhy; Md tpz;kPd; kz;lyq;fis cs;slf;fpaJ. thA Nkfq;fs; 
jq;fspd; <h;g;G tpir fhuzkhf Nkhjpf; nfhs;sj; njhlq;fp> mZf;fisAk;> 
Jfs;fisAk; cUthf;fpd. mg;NghJ #hpa kz;lyk; cUthfp ,Uf;fyhk;. mZf;fs;> 
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J}rpj; Jfs;fs; kw;Wk; thA mLf;Ffs; jpushf ,ize;J Nfhs;fis cUthf;fpd. ,it 
ghy;top tpz;kPd; jpuspy; #hpa kz;lyj;ij cUthf;fpd. Vwf;Fiwa 4.5 gpy;ypad; 
Mz;LfSf;F Kd;dhy; G+kp cUthfp ,Uf;fyhk; vdf; fUjg;gLfpwJ. G+kp Njhd;wpa 500 
kpy;ypad; Mz;LfSf;Fg; gpd; caphpdq;fs; Njhd;wpd.  
 
caphpdq;fspd; Njhw;wk; gw;wpa Nfhl;ghLfs;:  
caphpdq;fspd; Njhw;wk; gw;wp tpsf;Ftjw;fhfg; gy;NtW Nfhl;ghLfs; 
Kd;nkhopag;gl;Ls;sd. caphpdq;fspd; Njhw;wk; gw;wpa fUj;Jfs; fPo;f;fz;lthW 
mike;Js;sd.  
 
rpwg;Gj; Njhw;wf; Nfhl;ghL:  
 
,f;fUj;jpd;gb G+kpapYs;s caphpdq;fs; ahTk; xU nja;tPf gilg;G> NkYk; fle;j 
fhyj;jpy; xU Fwpg;gpl;l Neuj;jpy; ele;j ,aw;iff;F mg;ghw;gl;l epfo;tpd; fhuzhfTk; 
caphpdq;fs; Njhd;wp ,Uf;fyhk;. caphpdq;fs; Njhd;wpajpypUe;J ,Jtiu mtw;wpy; ve;j 
khw;wKk; Vw;gltpy;iy vd;w fUj;ij ,J typAWj;JfpwJ.  
 
Ra gilg;Gf; Nfhl;ghL (caphpypg; gpwg;G):  
,f;Nfhl;ghl;bd;gb capuw;w nghUl;fspypUe;J jd;dpr;irahf caph; Njhd;wpaJ. kPd;fs; 
Nrw;wpy; ,Ue;Jk;> jtisfs; <ukhd kz;zpy; ,Ue;Jk;> G+r;rpfs; mOFk; nghUl;fspy; 
,Ue;Jk; Njhd;wpajhf ek;gg;gl;lJ.  
 
caph;g; gpwg;Gf; Nfhl;ghL:  
 
Y}ap]; gh];lh; (1862) mth;fspd; Cfg;gb Kd;gpUe;j caphpay; ,Ue;Jjhd; caph; 
Njhd;wpaJ. fpUkp ePf;fk; nra;ag;gl;l> fhw;Wg;Gfhj FLitapy; ,we;j <];l;fspy; ,Ue;J 
caph; cUthftpy;iy. Mdhy; fhw;W cl;GFk; kw;nwhU FLitapy; ,we;j <];l;fspy; 
,Ue;J Gjpa caphpdq;fs; Njhd;Wfpd;wd vd;gij ep&gpj;jhh;.  
 
Ntw;Wf; fpuf my;yJ fh];kpf; Njhw;wk;:  
 
Gtpf;F mg;ghy; tpz;ntspapy; ,Ue;J caph; Njhd;wpajhf ,d;Wk; rpy mwptpayhsh;fs; 
fUJfpd;wdh;. ,jd;gb> caphpd; myfhd ];Nghh;fs; (ghd;];ngh;kpah) Gtp cs;spl;l 
gy;NtW Nfhs;fSf;F ,lkhw;wk; nra;ag;gl;lJ. rpy thdpay; mwpQh;fs; ,d;Wk; 
,f;fUj;ijf; nfhz;Ls;sdh;.  
 
caph;fspd; Ntjpg; ghpzhkk;:  
 
,f;fUj;ij Xghhpd; (1922) kw;Wk; `hy;Nld; (1929) MfpNahh; ntspapl;ldh;. ,jd;gb> 
Gtpapy; epyTk; #oYf;F Vw;g> njhlh;r;rpahd Ntjp tpidfs; %ykhf caph; Njhd;wpaJ 
vd;w fUj;ij Kd;nkhope;jdh;. Kjypy; Njhd;wpa caph; Vw;nfdNt ,Ue;j capuw;w fdpk 
%yf;$Wfspy; ,Ue;J cUthfp ,Uf;fyhk;. ,f; fdpk %yf;$Wfs; gy;NtW fhpk 
%yf;$Wfs; cUthf top tFj;jd. ,f;fhpk %yf;$Wfs; $o;kj; njhFjpfshf khw;wk; 
mile;J caph;fis cUthf;fpd. caphpdj;jpd; Njhw;wk; gw;wpa Ntjpg; ghpzhkj;jpd; etPd 
fUj;Jf;fs; midtuhYk; Vw;Wf; nfhs;sg;gl;ld.  
 
Gwj;Njhw;wtpay; kw;Wk; clw; $wpay; rhd;Wfs;:  
 
jw;NghJ thOk; caphpdq;fSf;F ,ilNaahd njhlh;Gfis $h;e;J ftdpg;gjd; %yKk;> 
mope;Jtpl;l caphpdq;fSf;F ,ilNaahd xw;Wikfis njhlh;GgLj;Jtjd; %yKk; 
ghpzhkj;ijg; gw;wp ed;whfg; Ghpe;J nfhs;syhk;. caphpaypd; gy;NtW JiwfspypUe;J 
fpilj;j rhd;WfSk; caphpdq;fSf;F ,ilNaahd njhlh;Gfis Mjhpg;gjhf cs;sd. 
midj;J caphpdq;fSk; nghJ Kd;Ndhh;fspy; ,Ue;J Njhd;wpd vd;w fUj;ij ,r; 
rhd;Wfs; Mjhpf;fpd;wd. njhy;Yaphpay; rhd;Wfs;> jw;fhy gwitfspd; Njhw;wj;jpw;F 
Mjhukhf cs;sd.  
 
Gwj;Njhw;wtpay; kw;Wk; clw;$wpay; rhd;Wfs;:  
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caphpdq;fspd; Gwj;Njhw;wtpay; kw;Wk; cly;$wpay; Mfpatw;wpd; xg;gPl;L Ma;Tfs; 
mit rpy nghJthd gz;Gfisg; ngw;Ws;sd vd;gij ntspg;gLj;Jfpd;wd.  
 
mikg;G xj;j cWg;Gfs;:  
xNu khjphpahd fU tsh;r;rp Kiw nfhz;l> nghJthd Kd;Ndhh;fsplk; ,Ue;J kuG 
topahf cUthd cWg;Gfs;> mikg;G xj;j cWg;Gfs; vdg;gLk;. ghY}l;bfspd; 
Kd;dq;fhy;fs;> mikg;G xj;j cWg;Gfs; MFk;. vLj;Jf;fhl;lhf kdpjdpd; if> G+idapd; 
Kd;dq;fhy;> jpkpq;fyj;jpd; JLg;G kw;Wk; ntsthypd; ,wf;if Mfpait ghh;f;f 
ntt;NtwhfTk;> ntt;NtW gzpfis nra;tjw;Nfw;gTk; jftikf;fg;gl;Ls;sd. Mdhy; 
mtw;wpd; tsh;r;rp KiwAk; vYk;Gfspd; mbg;gil mikg;Gk; xNu khjphpahf cs;sd.  
 
nray; xj;j cWg;Gfs;:  
nray; xj;j cWg;Gfs; ghh;f;f xNu khjphpahfTk;> xNu khjphpahd gzpfisAk; 
nra;fpd;wd. Mdhy; mit ntt;NtW tpjkhd Njhw;wk; kw;Wk; fU tsh;r;rp Kiwfis 
nfhz;ljhf cs;sd.  
vr;r cWg;Gfs;:  
 
tpyq;Ffspd; clypy; cs;s cU tsh;r;rp Fd;wpa kw;Wk; ,aq;fhj epiyapy; cs;s 
cWg;Gfs;> vr;r cWg;Gfs; vd miof;fg;gLfpd;wd. njhlh;Gila xU rpy tpyq;Ffspy;> 
,Nj cWg;Gfs; ed;whf tsh;r;rpaile;Jk; ,aq;Fk; epiyapYk; fhzg;gLfpd;wd. 
Fly;thy;> fz;zpikg; glyk;> thy; Ks;nsYk;G> jz;Ltl vYk;gpd; thy; gFjp Mfpait 
kdpjdpy; fhzg;gLk; rpy vr;r cWg;Gfs; MFk;.  
 
Kd;Ndhh; gz;G kPl;rp  
rpy caphpfspy; mtw;wpd; %jhijah;fspd; gz;Gfs; kPz;Lk; Njhd;WtJ Kd;Ndhh; gz;G 
kPl;rp vdg;gLfpwJ. gpwe;j Foe;ijfspy; fhzg;gLk; tsh;r;rpaw;w thy;> kdpj cly; 
KOtJk; mlh;j;jpahd Nuhkk; Nghd;wit Kd;Ndhh; gz;G kPl;rpf;fhd rpy 
vLj;Jf;fhl;LfshFk;.  
 
fUtpay; rhd;Wfs;:  
 
ntt;NtW tpyq;Ffspd; xg;gPl;Lf; fUtpay; Ma;Tfs;> ghpzhkk; gw;wpa fUj;JfSf;F 
Mjuthf cs;sd. kPd; Kjy; ghY}l;bfs; tiu midj;J tif fUf;fspd; Muk;g 
tsh;r;rp epiy xNu khjphpahf cs;sJ. mtw;wpd; rpwg;Gg; gz;Gfspd; NtWghL fU 
tsh;r;rpapd; gpe;ija epiyfspy; Vw;gLfpwJ.  
 
 
 
caph;topj; Njhw;w tpjp my;yJ topKiwj; njhFg;G nfhs;ifia vh;d];l; n`f;fy; 
vd;gth; ntspapl;lhh;. mthpd; nfhs;ifg;gb "jdp caphpapd; tsh;r;rp epiyfs; mt;Taphp 
rhh;e;Js;s njhFjpapDila ghpzhk tsh;r;rp epiyfis xj;jJ.  
 
njhy;Yaphpay; rhd;Wfs;:  
 
Gijgbtq;fs; gw;wpa mwptpay; gphpT> njhy;Yaphpay; vdg;gLfpwJ. ypNahdhh;Nlh lhtpd;rp> 
'njhy;Yaphpaypd; je;ij' vd miof;fg;gLfpwhh;. ngUk;ghyhd KJnfYk;gw;wit kw;Wk; 
KJnfYk;Gs;sitfspd; ghpzhkg; ghijiag; Ghpe;J nfhs;s Gijgbtq;fs; gw;wpa 
Ma;Tfs; cjTfpd;wd. ghpzhk tsh;r;rp vd;gJ vspa caphpdq;fspy; ,Ue;J rpf;fyhd 
mikg;G nfhz;l caphpdq;fs; gbg;gbahf Njhd;WtJ vd;gij Gijgbt Mtzq;fs; 
ntspg;gLj;Jfpd;wd. jw;fhyg; gwitfspd; Njhw;wj;ijj; njhy;ypaphpay; gbtr; rhd;Wfs; 
Mjhpf;fpd;wd.  
 
Mh;f;fpahg;nlhpf;];:  
Mh;f;fpahg;nlhpf;]; vd;gJ goq;fhyg; Gijgbtg; gwit. ,J [{uhrpf; fhyj;jpy; tho;e;j 
Kw;fhyg; gwit Nghd;w caphpdk;. ,J Ch;td kw;Wk; gwitfSf;F ,ilNaahd 
,izg;G caphpahff; fUjg;gLfpwJ. ,J gwitfisg; Nghy ,wFfSld; $ba 
,wf;iffis ngw;wpUe;jJ. Ch;td Nghy ePz;l thy;> efq;fis cila tpuy;fs; kw;Wk; 
$k;G tbtg; gw;fisAk; ngw;wpUe;jJ.  
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ghpkhzf; Nfhl;ghLfs;:  
 
G+kpapd; ghpzhk tsh;r;rpNahL NRh;e;J caphpdq;fSk; Njhd;wpd vd;w fUj;J 18-Mk; 
E}w;whz;bd; ,Wjpapy; tYg;ngwj; njhlq;fpaJ. ghpzhkk; vd;gJ fhy khw;wj;jpw;F Vw;g 
caphpdq;fspy; gbg;gbahfj; Njhd;wpa khw;wq;fs; MFk;. ,aw;ifj; Njh;Tf;Fj; Jyq;fyhf 
caphpdq;fspd; Fwpg;gpl;l gz;Gfspy; gy jiyKiwfshf khw;wq;fs; Vw;gl;ld. ,e;j 
khw;wq;fs; fhuzkhfg; Gjpa rpw;wpdq;fs; cUthfpd. ,JNt ghpzhkk; vd 
miof;fg;gLfpwJ. ,j;jifa ,aw;if khw;w epfo;Tfis yhkhh;f; kw;Wk; lhh;tpd; 
MfpNahhpd; ghpzhkf; Nfhl;ghLfs; tpsf;Ffpd;wd.  
 
yhkhh;f;fpak;:  
 
[Pd; ghg;b];l; yhkhh;f; (1744 – 1829) vd;ghh; xU /gpnuQ;R ,aw;if mwptpayhsh;. mthpd; 
ghpzhkf; nfhs;iffSf;fhfg; nghpJk; mwpag;gl;lth;. yhkhh;f;fpd; ghpzhkf; Nfhl;ghLfs; 
1809-Mk; Mz;L /gpyhr/gpf; [{thy[pf;' vd;w E}ypy; ntspaplg;gl;lJ. ,J 'kuGtopahfg; 
ngwg;gl;l gz;Gfspd; Nfhl;ghL' my;yJ 'gad;ghL kw;Wk; gad;gLj;jhikf; Nfhl;ghL" 
my;yJ 'yhkhh;f;fpak;" vdg; gpugykhf mwpag;gLfpwJ.  
 
yhkhh;f;fpaj;jpd; nfhs;iffs;:  
 

1. cs;shh;e;j Kf;fpa ty;yik: caphpdq;fs; my;yJ mtw;wpd; gFjpfs; njhlh;r;rpahf 
mstpy; nghpajhf tsh;fpd;wd. caphpdq;fspd; cs;Siwj; jpwd; fhuzkhf 
caphpdq;fspd; msT mjpfhpf;fpd;wJ.  
 

2. #o;epiyAk; Gjpa NjitfSk;: #o;epiyapy; Vw;gLk; khw;wk;> caphpdq;fspd; 
NjitfspYk; khw;wj;ij Vw;gLj;Jfpd;wJ. khWk; #o;epiyf;F Vw;g> caphpdq;fs; rpy 
jftikg;Gg; gz;Gfis cUthf;fpf; nfhs;fpd;wd. ,j;jifa jftikg;Gfs;> 
caphpdq;fspy; Gjpa cWg;Gfs; cUthtjhf ,Uf;fyhk;.  
 

3. gad;ghL kw;Wk; gad;gLj;jhik Nfhl;ghL: yhkhh;f;fpd; cWg;Gfspd; gad;ghL kw;Wk; 
gad;gLj;jhikf; Nfhl;ghl;bd;gb Xh; cWg;igj; njhlh;r;rpahf gad;gLj;Jk; NghJ> 
mt;TWg;G ed;F tsh;r;rpaile;J typik ngWfpd;wJ. xU cWg;ig> ePz;l fhyk; 
gad;gLj;jhj NghJ mJ gbg;gbahff; Fd;wy; milfpwJ.  
 

 xl;lfr;rptpq;fpapd; Kd;Ndhh;fs; Fl;ilahd fOj;ijAk;> Fl;ilahd 
 Kd;dq;fhyfisAk; ngw;wpUe;jd. Gw;fspd; gw;whf;Fiw fhuzkhf mit  kuq;fspy; 
cs;s ,iyfis cz;z Ntz;ba fl;lhak; Vw;gl;lJ. njhlh;r;rpahf fOj;ijAk; 
Kd;dq;fhy;fisAk; ePl;bajhy; mit tsh;r;rpaile;J ePskhd fOj;J kw;Wk; ePz;l 
Kd;dq;fhy;fs; cUthfpd. ,J njhlh;r;rpahd cWg;gpd; gad;ghl;bw;fhd vLj;Jf;fhl;L 
fptp gwitapd; rpwg;gpoe;j ,wf;iffs; cWg;igg; gad;gLj;jhikf;fhd vLj;Jf;fhl;L 

 
4. kuGtopahfg; ngwg;gl;l gz;Gfspd; Nfhl;ghL: #o;epiyapy; khw;wq;fs; Vw;gLk; NghJ 

tpyq;Ffs; me;j khw;wq;fSf;F vjph;tpid Ghpfpd;wd. ,e;j vjph;tpidfs; Gjpa 
jftikg;Gg; gz;Gfis cUthf;Ffpd;wd. #o;epiy khw;wq;fSf;Nfw;g jq;fs; 
tho;ehspy; tpyq;Ffs; ngWfpd;w gz;Gfs;> ngwg;gl;l gz;Gfs; vd 
miof;fg;gLfpd;wd. yhkhh;f; mth;fspd; fUj;Jg;gb> ngwg;gl;l gz;Gfs; mjd; ,sk; 
re;jjpfSf;F kuG topahff; flj;jg;gLfpd;wd.  

 
 
lhh;tpdpak; my;yJ ,aw;ifj; Njh;T Nfhl;ghL:  
 
rhh;y]; lhh;tpd; (1809 – 1882) vd;gth; 18-Mk; E}w;whz;ilr; Nrh;e;j xU rpwe;j ,aw;if 
mwptpayhsh; kw;Wk; jj;JtQhdp. mth; 1809-Mk; Mz;L ,q;fpyhe;jpy; gpwe;jhh;. mth; 
fy;Y}hpapy; gbf;Fk; NghJ> Nguhrphpah; J.S. n`d;];Nyh vd;gthpd; el;gpd; fhuzkhf> 
,aw;ifapd; ghy; <h;f;fg;gl;lhh;. me;j Neuj;jpy; gphpl;ld; flw;gil> H.M.S. gPfy; vd;w 
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fg;gypy; Ie;J tUlq;fs; (1831 – 1835) njd; mnkhpf;fhitr; Rw;wp Ma;Tg; gazk; 
Nkw;nfhs;sj; jpl;lkpl;lJ. xU ,sk; ,aw;if mwptpayhsiu epakpf;Fk;gb Dr. 
n`d;];Nyhd Nfl;Lf;nfhs;sg;gl;lhh;. lhh;tpd; mth;fSf;F me;j tha;g;G toq;fg;gl;lJ. mth; 
Nfyghf]; jPT kw;Wk; grpgpf; jPT cs;spl;l gy jPTfisAk;> cyfpd; gy gFjpfisAk; 
Ie;J tUlg; gazj;jpd; NghJ ghh;itapl;lhh;. lhh;tpd;> jhd; ghh;itapl;l gFjpfspd; epyk;> 
jhtuk; kw;Wk; tpyq;Ffspd; jd;ikg; gw;wp tphpthff; fz;lwpe;J gjpTfis Nkw;nfhz;lhh;. 
NkYk;> mth; 20 Mz;Lfs; mg;gzpiaj; njhlh;e;J> ,aw;ifj; Njh;T Nfhl;ghl;il 
ntspapl;lhh;.  
 
lhh;tpd; jd;Dila gjpTfisAk;> KbTfisAk; "rpw;wpdq;fspd; Njhw;wk;" (Origin of species) 
vd;w ngahpy; 1859-Mk; Mz;L ntspapl;lhh;. lhh;tpDila ,e;jg; Gj;jfk;> ghpzhkk; gw;wpa 
jfty;fis cWjpg;gLj;jpaJ. ,J ghpzhk khw;wq;fSf;fhd ,aw;ifj; Njh;Tf; Nfhl;ghl;il 
tpsf;fpaJ.  
  
lhh;tpdpd; nfhs;iffs;;  
mjpf ,dg;ngUf;fj;jpwd;:  
caphpdq;fs;> mjpf msT caphpfis ,dg;ngUf;fk; nra;J jq;fSila re;jjpia 
cUthf;Fk; jpwd; ngw;wit. mit ngUf;fy; tpfpj Kiwapy; ,dg;ngUf;fk; nra;Ak; Mw;wy; 
cilait. ,J ,dg;ngUf;fj; jpwid mjpfhpj;J mjpf cw;gj;jpf;F toptFf;fpwJ.  
 
tho;f;iff;fhd Nghuhl;lk;:  
mjpf cw;gj;jp fhuzkhf> ngUf;f tpfpj Kiwapy; ,dj;njhif mjpfhpf;fpwJ. caphpdq;fs; 
thoj; Njitahd ,lKk;> czTk; mNj mstpy; khwhky; cs;sJ. ,J caphpdq;fSf;fhd 
czT kw;Wk; ,lj;jpw;fhd jPtpu Nghl;bia cUthf;fp> Nghuhl;lj;jpw;F toptFf;fpwJ. ,J 
%d;W tifg;gLk;.  
 

1. xNu rpw;wpd caphpdq;fSf;F ,ilNaahd Nghuhl;lk;: xNu rpw;wpdj;ijr; Nrh;e;j 
caphpfSf;F ,ilNaahd Nghl;b.  
 

2. ,U NtWgl;l rpw;wpdq;fSf;F ,ilNaahd Nghuhl;lk;: xd;whf xNu ,lj;jpy; 
thof;$ba ntt;NtW rpw;wpdj;ijr; rhh;e;j caphpfSf;F ,ilNaahd Nghl;b.  
 

3. #o;epiy Nghuhl;lk;: mjpf ntg;gk; my;yJ Fsph;> twl;rp kw;Wk; nts;sk; Nghd;w 
,aw;if #oYk; caphpdq;fspd; tho;tpaiy ghjpf;fpd;wd.  

NtWghLfs;:  
 
NtWghLfSld; fhzg;gLtJ midj;J jhtuq;fs; kw;Wk; tpyq;Ffspd; rpwg;G gz;ghFk;. 
ghpzhkj;jpw;F rpwpa NtWghLfs; Kf;fpakhditahf cs;sd. lhh;tpd; $w;Wg;gb rhjfkhd 
NtWghLfs; caphpdq;fSf;F cgNahfkhfTk;> rhjfkw;w NtWghLfs; caphpdj;jpw;Fj; jPq;F 
tpistpf;ff;$ba my;yJ gad; mw;witahfTk; cs;sd.  
 
jf;fd caph; gpioj;jy; my;yJ ,aw;ifj; Njh;T:  
 
tho;f;iff;fhd Nghuhl;lj;jpd; NghJ> fbdkhd #oiy vjph;nfhs;sf;$ba caphpdq;fs;> 
caph; gpioj;J #oYf;F Vw;g jftikj;Jf; nfhs;Sk;. fbdkhd #oiy vjph;nfhs;s 
Kbahj caphpdq;fs; caph; gpiof;fj; jFjpapd;wp kiwe;JtpLk;. rhjfkhd NtWghLfis 
cila caphpdq;fisj; Njh;T nra;Ak; ,r;nray;Kiw> ,aw;ifj; Njh;T vd 
miof;fg;gLfpwJ.  
 
rpw;wpdq;fspd; Njhw;wk;:  
lhh;tpd; $w;Wg;gb> gy jiyKiwfshf gbg;gbahf Vw;gl;l rhjfkhd NtWghLfspd; 
njhFg;gpdhy; Gjpa rpw;wpdq;fs; cUthfpd;wd.  
 
NtWghLfs;:  
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kpahrpi] cs;slf;fpa ghypdg; ngUf;fk;> ,dr; nry;fspd; ,iztpd; NghJ [Pd; (kugZ) 
kW Nrh;f;iff;F cjTfpwJ. ,J ,sk; re;jjpfspd; Gwj;Njhw;wg; gz;Gfs; ngw;NwhhplkpUe;J 
khWgLtjw;F toptFf;fpd;wd. ,j;jifa khWghLfs; NtWghLfs; vd miof;fg;gLfpd;wd.  
 
xNu ngw;Nwhhpd; ,sk; re;jjpfs; Mfpatw;wpw;F ,ilNa fhzg;gLk; khWghLfs;> NtWghLfs; 
vdg;gLk;. NtWghLfs; %yg; nghUshf mike;J ghpzhkj;jpy; Kf;fpag; gq;F tfpf;fpwJ. 
NtWghLfs; ,y;yhky; ghpzhkk; Vw;gl rhj;jpakpy;iy. 
 
NtWghLfspd; tiffs;:  
cly nry; NtWghL:  
 
,j;jifa NtWghLfs; xU caphpdj;jpd; cly; nry;fis ghjpf;fpd;wd. ,it mLj;j 
jiyKiwf;F flj;jg;Ltjpy;iy. ,it #o;epiyf; fhuzpfshy; Vw;gLfpd;wd.  
 
,d nry; NtWghL:  
 
,j;jifa NtWghLfs; xU caphpdj;jpd; ,d nry;fspy; cUthfpd;wd. ,it mLj;j 
jiyKiwf;F flj;jg;gLfpd;wd. ,it Kd;Ndhh;fsplk; ,Ue;jjhfNth my;yJ jpBnud 
Vw;gl;litahfNth ,Uf;fyhk;. ,it ,uz;L tiffshFk;.  
 
  1. njhlh;r;rpahd NtWghLfs;  
  2. njhlh;r;rpaw;w NtWghLfs;  
 
njhlh;r;rpahd NtWghLfs;: ,it rLjp khw;wj;jpdhy; xU caphpay; jpBnud Njhd;Wgit. 
,t;tifapy; ,ilg;gl;l caphpfs; ,Uf;fhJ. ,j;jifa mjpf NtWghL ghpzhk tsh;r;rpf;Fg; 
gad; mw;wit. vLj;Jf;fhl;L: Fl;il fhy;fisAila Md;fhd; nrk;kwpahL (Ancon sheep), 
MW my;yJ mjpf tpuy;fisAila kdpjd;> kw;Wk; gy.  
 
njhlh;r;rpaw;w NtWghLfs; B tphp]; Kd;nkhope;j rLjp khw;wf; Nfhl;ghl;bw;F mbg;gilahf 
cs;sd.  
 
rLjp khw;Wk; kw;Wk; NtWghLfSf;F ,ilNaahd njhlh;G  
ghpzhkk; vd;gJ rLjpkhw;wk; kw;Wk; NtWghLfs; Mfpa ,uz;L epfo;Tfis 
cs;slf;fpaJ. DNA ,ul;bg;ghjypd; NghJ Vw;gLk; gpiofs; my;yJ UV fjph;fs; 
my;yJ Ntjpg;nghUl;fNshL njhlh;Gf;nfhs;Sk; NghJ rLjp khw;wk; Vw;gLfpwJ. rLjp 
khw;wk; NtWghLfSf;F toptFf;fpwJ. xU caphpapy; khw;wq;fis ,J 
vw;gLj;JfpwJ.  
 
njhy; jhtutpay;;  
 
njhy; jhtutpay; (Palaeobotany) vd;w nrhy; fpNuf;f nkhopapypUe;J cUthf;fg;gl;lJ. 
Palaeon (njhy;) vd;Dk; nrhy;ypd; nghUs; njhd;ikahd vdTk; Botany (jhtutpay;) vd;Dk; 
nrhy; jhtuq;fisg; gw;wpg; gbf;Fk; mwptpay; vdTk; nghUs; jUk;. ,J njhy; nghUspaypd; 
xU gphpT MFk;. ,jd; %yk; gy E}w;whz;LfSf;F Kd;> G+kpapy; GijAz;l jhtug; 
ghfq;fs; gw;wp mwpayhk;.  
 
jhtug;Gij caph;g; gbtk; vd;gJ Kd;G ,we;j jhtuq;fspd; VNjDk; xU ghJfhf;fg;gl;l 
gFjp MFk;. GijgbtkhdJ gy kpy;ypad; Mz;LfSf;F Kd;ghf kz;Zf;Fs; Gije;J 
gbtk; MdJ. ngUk;ghYk; jhtug; Gij caph;g; gbtq;fs;> jhtuj;jpd; VNjDk; xU cile;j 
gFjpahf ,Uf;fyhk;. KOikahff;; fpilg;gJ mhpJ.  
 
Gij caph;g; gbtq;fspd; Kf;fpaj;Jtk;:  
 

1. Ke;ija jhtuq;fisg; gw;wpa tuyhW kw;Wk; ghpzhkj;ijg; gpujpgypf;fpwJ.  
 

2. jhtu Gij caph;g; gbtq;fs; %yk; jhtu cyfj;ijg; gw;wpa xU tuyhw;W 
mZFKiwia mwpa KbfpwJ.  
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3. jhtu tifg;ghl;baYf;F ,J cjTfpwJ.  

 
4. jhtug; Gij caph;g; gbtq;fs;> jthuq;fisg; gw;wpa njspthd tpsf;fj;ijAk; 

cs;sikg;igAk; xg;gpl cjTfpwJ.  
 
f];gh; khpah thd; ];nlh;d;ngh;f; (Kaspar Maria Von stemberg) 1761 – 1838  
 
INuhg;ghtpy; gpwe;j ,th;> 'njhy; jhtutpaypd; je;ij' vd miof;fg;gLfpwhh;. ,th; gpuhF 
vd;w Chpy; nghfpkpad; Njrpa mUq;fhl;rpafj;ij epWtp> etPd njhy; jhtutpaYf;F 
mbj;jskpl;lhh;.  
 
gPh;ghy; rfdp (Birbal Sahani) 1891 – 1949 
 
,th; ',e;jpa njhy; jhtutpaypd; je;ij' vd miof;fg;gLfpwhh;. ,th; jdJ Ma;itj; 
njhy; jhtutpaypd; ,uz;L NtWgl;l tiffspy; Nkw;nfhz;lhh;.  
1. NgypNahN]hapf; nghUe;jhtuq;fspd; cs;sikg;G kw;Wk; Gw mikg;gpay; gw;wpaJ. 
2. ,e;jpa Nfhz;Lthdh jhtuq;fs; gw;wpAk; Ma;T Nkw;nfhz;lhh;.  
 
gbtkhjy;:  
 
ghiwfspy; Gij caph;g; gbtq;fs; cUthtijg; gbtkhjy; vd;fpNwhk;.  
 
Gij caph;g; gbtkhjypd; tiffs; nghJthfg; Gij caph;g; gbfq;fs; fy;yhjy;> mr;R 
kw;Wk; thh;g;G> fhh;gdhjy;> gjg;gLj;Jjy;> mOj;jk; kw;Wk; CLUty; Mfpa tiffspy; 
cUthfpd;wd.  
 
fy;yhjy;:  
rpypf;fh Nghd;w fdpkq;fs;> ,we;j caphpapd; cs;Ns CLUtp> jpRf;fis mopj;J xU ghiw 
Nghd;w Gijg; gbtj;ij cUthf;FfpwJ. ,e;j tifg; gbtkhjypy; fbd kw;Wk; 
nkd;ikahd ghfq;fs; gbtk; Mfpd;wd. ngUk;ghYk; vYk;GfSk; kuf;fl;ilfSk; 
,k;Kiwapy; gbtk; Mfpd;wd.  
 
mr;R kw;Wk; thh;g;G:  
jhtuk; my;yJ tpyq;F ghiwfSf;F ,ilNa mNj mikg;G khwhky; gjg;gLj;jg;gLfpwJ. 
gbTfSf;F ,ilNa caphpfs; GijTWk;NghJ epyj;jb ePhpdhy; mt;Taphpapd; cly; 
rpijf;fg;gl;L XH ntw;wplk; cUthfpwJ. me;j ntw;wplj;jpy; GijAz;l jhtuk; my;yJ 
tpyq;F Nghd;w XH mr;R Vw;gLfpwJ. ,jd; %yk; ek;khy; me;j caphpapd; cs;sikg;ig 
mwpa ,ayhJ. gpd;G fdpkq;fs; my;yJ gbtq;fs; ,e;j ntw;wplj;ij epug;Gk;> ,J thh;g;G 
vdg;gLk;.  
gjg;gLj;jy;:  
gdpf;fl;b my;yJ kuq;fspd; jz;Lg; gFjpapy; frpAk; gprpd; Nghd;wtw;wpy; gjpAk; caphpfs; 
mOfpg; Nghfhky; ghJfhf;fg;gLfpd;wd. KOj;jhtuk; my;yJ tpyq;F ,k;Kiwapy; 
gjg;gLj;jg;gLfpwJ.  
 
mOj;jpa rpd;dq;fs;: 
flYf;F mbapy; cs;s ,we;j caphpdq;fspd; fbd cWg;Gfs;> gbTfshy; %lg;gLfpwJ. 
gbT cUthjy; njhlh;r;rpahf elngw;W> Gij caph;g; gbtkhf khWfpwJ.  
 
CLUTjy; my;yJ gjpyPl;Ljy;: 
rpy Ntisfspy; fdpkg; gbtkhdJ nry; Rtiuj; jhz;br; nry;fpwJ. ,e;jf; fdpk 
CLUtyhdJ rpypfh> fhy;rpak; fhh;gNdl;> nkf;dPrpak; fhh;gNdl; Nghd;w fdpkq;fshy; 
epug;gg;gLfpwJ. fbdg; gFjpfs; fiuf;fg;gl;L mg;gFjp fdpkq;fshy; epug;gg;gLfpwJ.  
 
thOk; njhy; caph;g; gbtq;fs; (Living Fossils): 
,it jw;NghJ capUs;sit. ,it gbtkhf khwpa Kd;Ndhiug; Nghd;w Njhw;wj;ij 
xj;jpUg;gjhy; ,tw;iw thOk; njhy; caph;g; gbtq;fs; vd;fpNwhk;.  
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v.fh: [pq;Nfh igNyhgh  
 
gbtq;fspd; tajpidf; fzf;fply;:  
 
gbtq;fspd; tajpid mtw;wpy; cs;s fjphpaf;fj; jdpkq;fshy; fz;Lgpbf;fyhk;. 
mj;jdpkq;fs; fhh;gd;> ANudpak;> fhhPak; kw;Wk; nghl;lhrpakhf ,Uf;fyhk;. ,it njhy; 
jhtutpay; kw;Wk; khDltpaypy; kdpjg;gbtq;fspd; tajpidAk; Rtbfspd; fhyj;ijAk; 
mwpa cjTfpd;wd.  
 
fjphpaf;ff; fhh;gd; (C14)fhy msT Kiw:  
 
,e;jf; fjphpaf;ff; fhh;gd; Kiwiaf; fz;Lgpbj;jth; W.F. ypgp (1956). caphpoe;j 
jhtuq;fSk; tpyq;FfSk; fhh;gid cl;nfhs;tjpy;iy. mjd; gpd;G mtw;wpYs;s fhh;gd; 
mopaj; njhlq;FfpwJ. caphpoe;j jhtuj;jpy; my;yJ tpyq;fpy; cs;s fhh;gd; (C14) msitf; 
nfhz;L me;jj; jhtuk; my;yJ tpyq;F vg;NghJ caphpoe;jJ vd;gij mwpe;J 
nfhs;sKbAk;.  
 
jpUtf;fiu (tpOg;Guk; khtl;lk;l> jkpo;ehL) fy;kug; gbtg; G+q;fh ,uz;lhapuk; 
kpy;ypad; Mz;LfSf;F Kd;G jhtuj; jz;Lg; gFjpahdJ Mw;wq;fiuapy; kz;zpy; 
GijAz;L fhyg;Nghf;fpy; mjpYs;s fhpkg; nghUs;fs; rpypfhtpdhy; epug;gg;gl;Lg; 
gbtkhfpAs;sJ. fy;kukhd gpd;Gk; ,j;jhtuq;fs; Ke;ija epwk;> tbtk; thpj; 
jd;ik Kjyhdtw;iwj; jf;fitj;Jf; nfhz;Ls;sd. Mz;L tisak;> epwq;fspd; 
mLf;F> fZg; gFjpfs; Nghd;w midj;Jg; gz;GfSk; fy;kukhd gpwFk; Gyg;gLk; 
tifapy; mike;Js;sd.  
 
tl;lhu ,dj; jhtutpay;:  
 
tl;lhu ,dj;j jhtutpay; vd;gJ xU Fwpg;gpl;l gFjpapy; cs;s jhtuq;fs; mg;gFjpapy; 
cs;s kf;fSf;F top topahf vt;thW gad;gLfpwJ vd;gijg; gw;wp mwptjhFk;. tl;lhu 
,d jhtutpay; vd;Dk; nrhy;iy Kjd; Kjypy; J.W. `hh;];ngh;fh; mwpKfg;gLj;jpdhh;. 
goq;fhyj;jpypUe;J mg;gFjpapy; cs;s kf;fs; jhtuq;fis vd;ndd;d topfspy; 
gad;gLj;jpdh; vd;gijg; gw;wp mwptjhFk;. mf;fhyj;jpNyNa ,ijg;gw;wpa fUj;J 
kf;fspilNa ,Ue;jNghjpYk; 20 Mk; E}w;whz;by;jhd; tl;lhu ,dj; jhtutpay; ,aw;if 
mwptpaypd; xU gFjpahfj; Njhd;wpaJ.  
 
tl;lhu ,dj; jhtutpaypd; $Wfs;:  
tl;lhu ,dj; jhtutpayhdJ czT+l;lg; gpur;rpid> Rfhjhuk;> cly; ,af;f mikT> 
jhtuq;fs; Nky; cs;s ek;gpf;if> Fbirj; njhopy;> nghUshjhu Kd;Ndw;wk;> gd;kag; 
ghJfhg;G> njhlh; gad; Ntshz;ik> Nghd;w JiwfSf;F Kf;fpaj;Jtk; tha;e;jjhff; 
fUjg;gLfpwJ.  
 
tl;lhu ,dj; jhtutpaypd; Kf;fpaj;Jk;: 
 

• guk;giu guk;kiuahfj; jhtuq;fspd; gad;fis mwpa KbfpwJ.  
 

• ekf;Fj; njhpe;j kw;Wk; njhpahj jhtuq;fspd; gad;fisg; gw;wpa jftiy mspf;fpwJ.  
 

• tl;lhu ,dj; jhtutpayhdJ kUe;jhSeh;> Ntjpapay; ty;Yeh;> %ypif kUj;Jtg; 
gapw;rpahsh; KjyhNdhUf;Fg; gad;gLk; jfty;fis mspf;fpwJ.  
 

• kiotho; goq;Fb kf;fs; kUj;Jt ,d mwptpay; %yk; gytifahd Neha;fisf; 
Fzg;gLj;Jk; kUe;Jj; jhtuq;fis mwpe;J itj;Js;sdh;. v.fh: tapw;Wg; Nghf;F> 
fha;r;ry;> jiytyp> rh;f;fiu Neha;> kQ;rs; fhkhiy> ghk;G fb kw;Wk; njhO Neha; 
Kjyhd Neha;fSf;F jhtuq;fspd; gl;il> jz;L> Nth;> ,iy> G+nkhl;L> G+> fdp> 
tpij> vz;nza; kw;Wk; gprpd; Kjyhdtw;iwg; gad;gLj;jpf; Fzkhf;fpdh;.  
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thd; caphpay; / Gw kz;ly caphpay;:  
 
mz;lyj;jpy; cs;s caphpdq;fspd; Njhw;wk;> ghpzhk tsh;r;rp> caphpfspd; guty; kw;Wk; 
Ntw;Wf; fpufq;fspy; caphpfs; ,Ug;gjw;fhd Ma;T Mfpatw;iw cs;slf;fpaJ thd; 
caphpay; MFk;.  
 
thd; caphpaypd; Kjd;ikf; fUj;J vd;dntd;why; mz;lyj;jpy; caph;fs; tho;tjw;Fhpa 
,lq;fs; njhlh;ghdJ MFk;. gpw fpufq;fspy; caph; tho Ntz;Lkhdhy; ,uz;L Kf;fpaf; 
fhuzpfs; Njit.  
 

1. tsp kz;lyj;ijj; jf;f itj;Jf; nfhs;s Fwpg;gpl;l epiw Njit. 
 

2. Rw;W tl;lg; ghijahdJ #hpadpypUe;J rhpahd njhiytpy; ,Ue;jhy; ePh;j; Jspfs; 
,Uf;Fk;. ,e;jj; njhiythdJ mjpf ntg;gKk; ,y;yhkYk; mjpff; FspUk; ,y;yhj 
mstpyhd njhiythf ,Ue;jhy; mq;F caphpdq;fs; tho;tjw;F cfe;j #oy; 
,Uf;Fk;. ,ij Nfhy;b yhf;kz;lyk; (Goldilock Zone) vdg; Nghw;Wth;.  
 

ekJ #hpaf; FLk;gj;jpy; cs;s Gtp kl;Lk; jhd; Nfhy;b yhf; kz;lyj;jpy; cs;s Nfhs; 
MFk;. ,e;j kz;lyj;jpy; mt;tg;NghJ khw;wk; Vw;gLtjhy; el;rj;jpuq;fs; Njhd;Wfpd;wd. 
nrt;tha;f; fpufj;jpy; kf;fs; tho cfe;j #oy; ,Ug;gij ehk; mwpe;Js;Nshk;.    
 
rpwpa caphpfs; nrt;tha;f; fpufj;jpy; ,Ue;jjhff; fUjg;gLfpwJ. mit kpff; fLikahd 
#oiyj; jhq;Fk; ,ay;G nfhz;litahf ,Uf;fyhk;. vdNt ekJ #hpaf; FLk;gj;jpy; 
Vuhskhd gFjpfs; GtpapypUe;J NtWgl;Ls;sd. mq;F ve;jf; fbdr; #oiyAk; jhq;Fk; 
,ay;G nfhz;l ghf;Bhpahf;fs; ,Uf;fyhk;.  
 
ehrh 2020 ,y; thd; caphpay; vd;Dk; jpl;lj;ij cUthf;fp mjd; %yk; nrt;thapd; 
goikahd #oy; Fwpj;Jk; nrt;thapd; Nkw;Gwg; Gtp mikg;Gf; Fwpj;Jk; nrt;thapy; 
caphpfs; ,Ue;jdth vd;gJ Fwpj;Jk; mt;thW caphpfs; ,Ue;jhy; mtw;iwg; 
ghJfhg;gJ Fwpj;Jk; Ma;T nra;J tUfpwJ. 
 

 
• mLj;j jiyKiwapd; ,sk; re;jjpfSf;Fg; ngwg;gl;l gz;Gfs; flj;jg;gLfpd;wd vd 

yhkhh;f; Kd;nkhope;jhh;.  
• cs;shh;e;j Kf;fpa ty;yik> #o;epiyAk; Gjpa NjitfSk;> gad;ghL kw;Wk; 

gad;gLj;jhik Nfhl;ghL kw;Wk; kuGtopahfg; ngwg;gl;l gz;Gfspd; Nfhl;ghL Mfpait 
yhkhh;;;f;fpd; Kf;fpa nfhs;iffs;.  

• mjpf ,dg;ngUf;fj;jpwd;> tho;f;iff;fhd Nghuhl;lk;> NtWghLfs;> jf;fd caph; 
gpioj;jy; my;yJ ,aw;ifj; Njh;T kw;Wk; rpw;wpdq;fspd; Njhw;wk; Mfpait lhh;tpdpd; 
Kf;fpa nfhs;iffs;.  

• xt;nthU rpw;wpdKk; kpf mjpf vz;zpf;ifapyhd ,sk; re;jjpapdiu cUthf;FfpwJ. 
Mdhy; jf;fd kl;LNk caph; gpiof;Fk;.  

• mikg;G xj;j cWg;Gfs;> nray; xj;j cWg;Gfs; kw;Wk; fUtpay; rhd;Wfs; Mfpait 
ghpzhkj;jpd; njhlh;Gfis tpsf;Ffpd;wd.  

• caphpdq;fs; rpy xj;j gz;Gfisg; ngw;Ws;sd. Vnddpy; mg;gz;Gfs;> xU nghJthd 
Kd;Ndhhplk; ,Ue;J kuGtopahfg; ngwg;gl;lit.  

• Gij caph;g; gbtk;> goq;fhy caphpfisg; gw;wpa Mjhukhf tpsq;FfpwJ. goikahd 
thoplq;fis ,aw;if vg;gbg; ghJfhj;jJ vd;gijg; gw;wp tpsf;FfpwJ.  

• ghuk;ghpa mwptpd; %yk; tl;lhu ,dj; jhutq;fspd; Kf;fpaj;Jtj;ij mwpe;J nfhs;s 
KbfpwJ.  

• thd; caphpay; Gw ntspkz;ly caphpay; %yk; mz;lntspapy; caphpdq;fs; tho;tJ 
Fwpj;Jj; njhpe;J nfhs;s KbfpwJ.  
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mwptpay; 
 

20 - ,df;fyg;G kw;Wk; capupj;njhopy;El;gtpay; 
 
mwpKfk; 
 
• 2050 Mk; Mz;by; ,e;jpahtpd; kf;fl;njhif 1.7 gpy;ypaid vl;b tpLk;. ek; ehl;bd; 

jw;Nghija czT cw;gj;jpahdJ me;ehl;fspy; 59% kf;fspd; czTj; Njitia 
kl;LNk G+u;j;jpr; nra;a ,aYk;. mg;gbahapd; ,e;jpahtpy; 2050 Mk; Mz;by; 1.7 gpy;ypad; 
kf;fSf;F vg;gb czT mspf;f KbAk;? ,J “jhtug; gapu;ngUf;fk;” kw;Wk; “fhy;eil 
tsu;g;G” Mfpatw;why; kl;LNk rhj;jpakhFk;. 

 
• jhtug; gapu;g;ngUf;fk; vd;gJ nghUshjhu Kf;fpaj;Jtk; tha;e;j> cah;e;j juKila 

jhtuq;fis kl;LNk rhj;jpakhFk;. 
 
• fhy;eil tsu;g;G tpyq;fpidg; ngUf;fj;ij cs;slf;fpaJ. tpyq;Ffspd; [Pdhf;fj;ij 

Nkk;gLj;jp> kdpj Fyj;Jf;F mjpf gaDs;sjhf tsu;g;G tpyq;fpdq;fis 
Nkk;gLj;JtijNa tpyq;fpdg; ngUf;fk; Fwpf;Nfhshff; nfhz;lJ. czT cw;gj;jp kw;Wk; 
juj;ij mjpfupf;f> fl;Lg;gLj;jg;gl;l #oypy; tpyq;Ffisg; guhkupj;J> ngUf;fkilar; 
nra;tij tpyq;fpdg; ngUf;fk; typAWj;JfpwJ. 

 
• etPd capupaypd; mq;fkhf tpsq;Fk; capu; njhopy; El;gtpaypd; Njhw;wk;> kw;WnkhU 

jpUg;GKid MFk;. ,J kdpj tho;f;ifj; juj;ij cau;j;Jtjw;F ed;F Nkk;gLj;jg;gl;l 
cly;eyg; guhkhpg;Gg; nghUl;fs;> Neha; fz;lwpAk; fUtpfs; kw;Wk; czT cw;gj;jp 
Mfpatw;Wf;F toptFj;jJ. 

 
etPd tptrha eilKiwfs; kw;Wk; gapu; Nkk;ghL 
 
• jhtuq;fisg; gapupLtjpy; Nkw;nfhs;sg;gLk; etPd tptrha nray;ghLfNs Nkk;gLj;jg;gl;l 

tptrha eilKiwfs; vdg;gLfpd;wd. ,jpy; kz;izg; gz;gLj;Jjy;> tpijj;jy;> 
,aw;if cuq;fs; kw;Wk; nraw;if cuq;fisg; gad;gLj;Jjy;> rupahd ghrdk;> G+r;rpfs; 
kw;Wk; fisfspypUe;J ghJfhj;jy;> mWtil nra;jy;> fjpubj;jy; kw;Wk; Nrkpg;G 
Mfpait mlq;Fk;. 

 
• mjpf kf#y;> cau;e;j juk;> Neha; vjph;g;Gj; jpwd; kw;Wk; FWfpa rhFgb fhyk; Nghd;w 

gz;Gfisf; nfhz;l Nkk;gLj;jg;gl;l gapu; tiffis cUthf;FtNj gapu; Nkk;ghl;bd; 
Fwpf;Nfhs; MFk;. 

 
gRikg;Gul;rp 
 
• tsUk; ehLfspYk;> nghUshjhuj;jpy; gpd;jq;fpa ehLfspYk; mjpf kf#y; jUk; gapu; 

tiffs; kw;Wk; etPd tptrha El;gq;fs; %yk; czT cw;gj;jpia mjpfupf;Fk; 
nray;KiwNa gRikg;Gul;rp MFk;. “gRikg;Gul;rpapd; je;ij”vd;W miof;fg;gl;l 
mnkupf;f Ntshz; tpQ;Qhdpahd lhf;lu;. ehu;kd; E. Nghu;yhf; 1970 Mk;MzL> 
mikjpf;fhd Nehgy; gupirg; ngw;whu;. lhf;lu;. Nghu;yhFld; ,ize;J ,e;jpahtpy; lhf;;lu;. 
kh.rh. Rthkpehjd; nkf;rpd; NfhJik tiffis mwpKfk; nra;J> gRikg;Gul;rpiaf; 
nfhz;L te;jhh;. ,jdhy;> 1960 – 2000 f;Fk; ,ilNa NfhJik kw;Wk; muprp cw;gj;jp 
mjpf mstpy; mjpfupj;jJ. 

 
mjpf kf#y; kw;Wk; cau; juj;jpw;fhd gapu;g;ngUf;fk; 
 
• Rje;jpuj;jpw;Fg; gpd;du; ,e;jpah vjph; nfhz;l kpfg; nghpa rthy;> ngUfp tUk; 

kf;fl;njhiff;F NghJkhd czit cw;gj;jpr; nra;tNj MFk;. mjpf kf#iy 
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mspf;Fk; gapu; tiffis cw;gj;jpr; nra;a Nkw;nfhz;l Kaw;rpfs; gRikg;Gul;rpf;F 
toptFj;jd. 

 
miuf;Fs; tiff; NfhJik kw;Wk; ney; 
 
• nkf;rpNfhtpd; mjpf kf#y; jUk;> miuf;Fs;s cauKila (semidwarf)> nraw;;if 

cuj;ij Vw;Wf; nfhs;Sk; jd;ik nfhz;l NfhJik tiffspy; ,Ue;J>Nrhdhypfh kw;Wk; 
fy;ahz Nrhdh Nghd;w miuf;Fs;s NfhJik tiffs; cw;gj;jpr; nra;ag;gl;ld. 
gpypg;igd;]; ehl;ilr; rhu;e;j ru;tNjr ney; Muha;r;rp epWtdk; (IPRI)>I.Mu; 8 (mjpra 
muprp) vd;w mjpf kf#y; jUk; miuf;Fs;s ney; tifia cw;gj;jpr; nra;jJ. ,J 1966 
Mk; Mz;L Kjd;Kjypy; gpypg;igd;]; ehl;bYk;> ,e;jpahtpYk; mwpKfk; nra;ag;gl;lJ. 
,J ,e;NjhNdrpahtpd; mjpf kf#y; jUk; ney; tifahd gPl;lh kw;Wk; rPdhtpd; 
Fs;sney; tifahd B – [pNah – T+ - n[d; (Dee – geo – woo-gen - DGWG) Mfpait 
,ize;J cUthd fyg;gpdkhFk;. 

 
lhf;lu; kh.rh. Rthkpehjd; 
,e;jpa gRikg;Gul;rpapy; Kd;dzpg; gq;F tfpj;jtu;> ,e;jpa tpQ;Qhdpahd lhf;lu;. khd;nfhk;G 
rhk;grptd; Rthkpehjd; Mthu;. cUisf; fpoq;F> NfhJik> ney; kw;Wk; rzy; Mfpa 
gapu;fspy; mtu; Nkw;nfhz;l gapu;g;ngUf;f Ma;Tfs; kpfTk; Gfo;ngw;witahFk;. mtuJ 
ngUk; Kaw;rpfshy; 1960 Mk; Mz;by; 12 kpy;ypad; ld;dhf ,Ue;j NfhJik cw;gj;jp> 
jw;NghJ 70 kpy;ypad; ld;dhf cau;e;Js;sJ. vdNt> ,tu; “,e;jpa gRikg;Gul;rpapd; je;ij” 
vd nghUj;jkhf miof;fg;gLfpwhu;. 
 
lhf;lu;.Nfh.ek;kho;thu; 
 
lhf;lu;.Nfh.ek;kho;thu; (1938-2013) xU jkpo; tptrha tpQ;Qhdp> Rw;Wr; #oy; Mu;tyu; kw;Wk; 
,aw;if Ntshz; ty;Yeu; Mthu;. ,tu; “thdfk; - ek;kho;thu; capu; #oy; eLtk;> cyf 
czT ghJfhg;gpw;fhd gz;iz Muha;r;rp ikak;” (NEFFFRGFST – thdfk;) vd;w 
mwf;fl;lisia cUthf;fp> mjd; %yk; ,aw;if Ntshz;ikapd; gad;fs; gw;wpa 
tpopg;Gzu;it kf;fspilNa cUthf;fpdhu;. 
 
Neha; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk; 
 
• itu];fs;> ghf;Bupaq;fs kw;Wk; G+Q;irgs; Nghd;w Neha; capupfshy; jhtuq;fspy; 

Neha;fs; Vw;gLfpd;wd. ,J gapu;fs; kf#iyg; ghjpf;fpwJ. vdNt G+Q;irf; nfhy;ypfs;> 
ghf;Bupaf; nfhy;ypfisf; Fiwthf gad;gLj;jp> kf#iy mjpfkhf;fp mNj Ntisapy; 
Neha; vjph;g;Gj; jpwd; ngw;w gapu; tiffis cw;gj;jpr; nra;tJ mtrpakhfpwJ. 
gapu;g;ngUf;fj;jpd; %yk; cw;gj;jpr; nra;ag;gl;l Neha; vjpu;g;Gj; jpwd; ngw;w rpy ufq;fs; 
fPNo nfhLf;fg;gl;Ls;sd. 

 
Neha; vjph;g;Gj; jpwd; ngw;w gapu; ufq;fs; 
 

gapu; ufk; ve;j Neha;f;nfjpuhd vjpu;g;Gj; 
jd;ik ngw;wJ 

NfhJik `pk;fpup ,iy kw;Wk; gl;ilj; JU 
Neha;> `py; gz;l; 

fhyp/gpstu; G+rh Rg;uh  
G+rh gdpg;ge;J K-1 

fWg;G mOfy; Neha; 

jl;ilg; gapW  G+rh Nfhky; ghf;Bupa fUfy; Neha; 
 
G+r;rpfs; / jPq;Fapupfs; vjpu;g;Gj; jpwDf;fhd gapu;g;ngUf;fk; 
 
• Ez;ZapupfSld; Vuhskhd G+r;rpfs; kw;Wk; jPq;Fapupfs; gapu;fSf;F Nrjk; 

tpistpf;fpd;wd. vdNt G+r;rp kw;Wk; jPq;Fapup vjpu;g;Gj; jpwd; ngw;w gapu; tiffs; 
cUthf;fg;gl;ld. mtw;Ws; rpy fPNo nfhLf;fg;gl;Ls;sd. 
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G+r;rpfs; / jPq;Fapupfs; vjpu;g;Gj; jpwd; ngw;w gapu; ufq;fs; 
 

gapu; ufk; ve;j G+r;rp / jPq;Fapup 
tiffSf;fhd vjpu;g;G jd;ik 

ngw;wJ 
fLF G+rh fTut; cwpQ;rp cz;Zk; G+r;rpahd 

mRtpdp 
mtiuf;fha;  G+rh nrk; - 2 

 
G+rh nrk; - 3 

,iyj; jj;Jg;G+r;rp> mRtpdp> fdp 
Jisg;ghd; 

ntz;il G+rh rthdp 
G+rh A4 

jz;L kw;Wk; fdp Jisg;ghd; 

 
Nkk;gl;l Cl;lr;rj;J juj;jpw;fhd gapu;g;ngUf;fk; 
 
• cyf kf;fs; midtupd; ftdj;ijAk; <u;j;J nfhz;bUf;Fk; kpfg; ngupa cly;eyg; 

gpur;rpidfs;> Cl;lr;rj;J FiwT kw;Wk; Gujf; FiwghL MfpaitNa. ,J kdpj cly; 
eyj;ij kl;Lky;yhJ Vida gz;iz tpyq;Ffspd; cly; eyj;ijAk; ghjpf;fpwJ. 
kdpju;fs; kw;Wk; tpyq;Ffspd; cly; eyk;> gapu;fspd; Cl;lr;rj;jpd; juk;> czT+l;lg; 
nghUl;fspd; msT kw;Wk; juj;ijg; nghWj;jJ. gapu;fspd; juj;ij gpd; tUk; 
Njitfisg; nghWj;J Nkk;gLj;jyhk;. 

 
1. Gujj;jpd; msT kw;Wk; juk; 
2. vz;nzapd; msT 
3. fdpkq;fspd; msT 

 
cap&l;lr;rj;Njw;wk; (Biofortification) 
 
• tpUk;gj; jf;f Cl;lr; rj;Jf;fshd itl;lkpd;fs;> Gujq;fs; kw;Wk; fdpkq;fs; epiwe;j 

gapu; jhtuq;fis cw;gj;jpr; nra;ag; gad;gLj;jg;gLk; mwptpay; KiwNa 
cap&l;lr;rj;Njw;wk; vdg;gLk;. ,jd; %yk; cUthf;fg;gl;l rpy gapu; ufq;fs; fPNo 
nfhLf;fg;gl;Ls;sd. 

 
1. iyrpd; vd;w mkpNdh mkpyk; nrwpe;j fyg;gpd; kf;fhr;Nrhs ufq;fshd GNuhl;bdh> 

rf;jp kw;Wk; uj;dh (,e;jpahtpy; cUthf;fg;gl;lit) 
2. Gujk; nrwpe;j NfhJik ufkhd ml;y]; 66 
3. ,Uk;Gr; rj;J nrwpT+l;lg;gl;l muprp ufk; 
4. itl;lkpd; A nrwpe;j Nful;> G+rzp kw;Wk; fPiu ufq;fs;. 

 
gapu; Nkk;ghl;bw;fhd gapu;g;ngUf;f Kiwfs; 
• mjpf kf#y; jUk; gapu; ufq;fis cw;gj;jpr; nra;Ak; gapu;g;ngUf;f Kiwfs; fPNo 

nfhLf;fg;gl;Ls;sd. 
 

1. Gjpa tifj; jhtuq;fspd; mwpKfk;. 
2. Nju;T nra;jy; 
3. gd;ka gapu;g;ngUf;fk; 
4. rLjpkhw;wg; gapu;g;ngUf;fk; 
5. fyg;gpdkhf;fk; 

 
Gjpa tifj; jhtuq;fspd; mwpKfk; 
 
• ,J mjpf kf#y; jUk; jhtu tiffis xU ,lj;jpy; ,Ue;J kw;nwhU ,lj;Jf;F 

mwpKfk; nra;Ak; nray;KiwahFk;. ,j;jifa jhtuq;fs; may; ,dq;fs; vd 
miof;fg;gLfpd;wd. ,t;thW ,wf;Fkjp nra;ag;gl;l jhtuq;fspy; Neha;f; fpUkpfSk;> 
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G+r;rpfSk; ,Uf;fyhk;. vdNt mit mwpKfk; nra;ag;gLtjw;F Kd;du; jhtu Neha;j; 
njhw;Wj; jLg;G Kiwfs; %yk; Kw;wpYk; Nrhjpf;fg;gLfpd;wd. vLj;Jf;fhl;lhf 
NgrpNahy]; Kq;Nfh vd;w cSe;J ufk; rPdhtpy; ,Ue;J mwpKfk; nra;ag;gl;lJ. 

 
Nju;T nra;jy; 
 
• Gwj;Njhw;wj;ij mbg;gilahff; nfhz;L rpwe;j jhtu ufq;fisj; jhtuf; $l;lj;jpy; 

,Ue;J gpupj;njLf;Fk; gok; ngUk; Kiw “Nju;T nra;jy;” MFk;. 
 
Nju;T Kiwfs; 
 
 %d;W tifahd Njh;T Kiwfs; cs;sd. 
 

1. $l;Lj; Nju;T Kiw 
2. J}a tupirj; Nju;T Kiw 
3. Nghj;Jj; Nju;T Kiw (FNshdy; Nju;T Kiw) 

 
1. $l;Lj; Nju;T Kiw 
 
• gy tifg; gz;Gfs; nfhz;l jhtuq;fspd; $l;lj;jpy; ,Ue;J tpUk;gj; jf;f gz;Gfisf; 

nfhz;l rpwe;j jhtuq;fspd; tpijfs; Nrfupf;fg;gLfpd;wd. ,e;j tpijfspypUe;J 
,uz;lhk; jiyKiw jhtuq;fs; cUthf;fg;gLfpd;wd. ,r;nray;Kiw VO my;yJ vl;L 
jiyKiwfSf;Fj; njhlh;e;J nra;ag;gLfpwJ. ,Wjpapy; Nju;e;njLf;fgl;l tpijfs; mjpf 
vz;zpf;ifapy; cw;gj;jp nra;ag;gl;L> tptrhapfSf;F gapupLtjw;fhf 
tpepNahfpf;fg;gLfpwJ. 

 
• Ntu;fliy ufq;fshd TMV – 2 kw;Wk; AK-10 Mfpait $l;Lj; Njh;Tf;fhd rpy 

vLj;Jf;fhl;Lf;fs; MFk;. $l;Lj; Njh;T Kiwapd; RUf;f tiuglk; fPNo 
nfhLf;fg;gl;Ls;sJ. 

 
2. J}a tupirj; Nju;T Kiw 
 
• J}a tupir vd;gJ “jdp capupapy; ,Ue;J jw;fyg;G %yk; ngwg;gl;l re;jjp” MFk;. ,J 

“jdpj;jhtuj; Nju;T” vdTk; miof;fg;gLfpwJ. ,k;Kiwapy; jd; kfuq;jr;Nru;f;iff;F 
cl;gLj;jg;gl;l xU jdpj; jhtuj;jpy; ,Ue;J Vuhskhd jhtuq;fs; Nju;e;njLf;fg;gl;L> 
jdpj;jdpNa mWtilr; nra;ag;gLfpd;wd. mtw;wpy; ,Ue;J jhtu re;jjpfs; jdpj;jdpNa 
kjpg;gPL nra;ag;gLfpd;wd. mtw;Ws; kpfr; rpwe;jJ ‘J}a tupir” vd ntspaplg;gLfpwJ. 
,e;j re;jjpfs;> Gwj; Njhw;wj;jpYk; [Pdhf;fj;jpYk; xj;jf; fhzg;gLfpd;wd. 

 
3. Nghj;Jj; Nju;T Kiw (FNshdy; Njh;T Kiw) 
 
• xU jdpj; jhtuj;jpypUe;J cly ,dg;ngUf;fk; my;yJ ghypyh ,dg;ngUf;fj;jpd; %yk; 

cUthf;fg;gl;l jhtuq;fspd; $l;lNk FNshd;fs; vdg;gLfpd;wd. ,jd; %yk; cUthd 
midj;J jhtuq;fSk; Gwj;Njhw;wj;jpYk; [Pdhf;fj;jpYk; xj;Jf; fhzg;gLfpd;wd. clyg; 
ngUf;fj;jpd; %yk; cUthd gytifj; jhtuq;fspd; $l;lj;jpypUe;J tpUk;gj;jf;f 
Nghj;Jfisj; Nju;T nr;aAk; KiwNa “Nghj;J Nju;T Kiw” vd miof;fg;gLfpwJ. 

 
gd;ka gapu;g;ngUf;fk; 
 
• ghypdg; ngUf;fk; nra;Ak; jhtuq;fspd; cly; nry;fspy; ,uz;L KOikahd njhFjp 

FNuhNkhNrhk;fs; cs;sd. ,JNt ,ul;il kak; (2n) vdg;gLk;. NfkPl;Lfspy; 
(,dr;nry;fspy;) xNu xU njhFjp FNuhNkhNrhk; kl;LNk cs;sJ. ,J “xw;iwkak;” (n) 
vd;W miof;fg;gLfpwJ. ,uz;Lf;Fk; Nkw;gl;l njhFjp FNuhNkhNrhk;fisf; nfhz;l 
capupdk; “gd;kak;” (Greek : Polys = many + aploos = One fold + eidos=form) vdg;gLk;. 
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,e;j epiy “gy njhFjpahf;Fk; ,ay;G” vdg;gLk;. ,J ntg;gk;> Fspu;>x - fjpu; Nghd;w 
,aw;gpay; fhuzpfshYk;> fhy;r;rprpd; Nghd;w Ntjpf;fhuzpfshYk; J}z;lg;gLfpwJ. 

 
gd;ka gapu;g;ngUf;fj;jpd; rhjidfs;  
 
 gd;ka gapu;g;ngUf;fj;jpd; rpy rhjidfs; fPNo jug;gl;Ls;sd. 
 
• tpijfsw;w ju;G+rzp (3n) kw;Wk; thio (3n) 

• ngupa jz;Lk;> twl;rp vjpu;g;Gj; jd;ikAk; nfhz;l Kk;ka Njapiy TV–29 

• bupl;bf;Nfy; (6n) vd;gJ NfhJik kw;Wk; iu Mfap ,uz;bw;Fk; ,ilNa fyg;G nra;J 
ngwg;gl;l fyg;Gapup MFk;. ,ij tsKilajhf khw;w> gd;kak; J}z;lg;gl;lJ. ,J 
mjpf ehu;r;rj;Jk; GujKk; nfhz;lJ. 

• fhy;r;rprpd; rpfpr;irahy; cUthf;fg;gl;l ug;gNdh gpuhrpf;fh xU my;Nyhnll;uhgpsha;L (4n) 
MFk;. 

 
rLjpkhw;w gapu;g;ngUf;fk; 
 
• xU capupdj;jpd; DNA tpd; epA+f;spNahilL tupirapy; jpBnud Vw;gLk;> ghuk;gupaj;Jf;F 

cl;gLk; khw;wNk rLjpkhw;wk; vdg;gLk;. ,J kugpay; NtWghLfis cz;lhf;Ftjd; 
%ykhf> capupdq;fspy; khw;wq;fis Vw;gLj;Jk; nray; MFk;. rLjpkhw;wj;Jf;F cl;gLk; 
capupdk; “rLjpkhw;wKw;w capupdk;” (mutant) vdg;gLk;. 

 
fhkhj; Njhl;lk; 
 
• fhkhj; Njhl;lk; my;yJ mZg; G+q;fh vd;gJ ,uz;lhk; cyfg; NghUf;F gpwF mZ 

rf;jp Mw;wiy gapu; Kd;Ndw;wj;jpw;fhfg; gad;gLj;Jk; xU gpugykhd fUj;jhf;fk; MFk;. 
,J xU J}z;lg;gl;l rLjpkhw;w gapu;ngUf;f KiwahFk;. ,jpy; Nfhghy;l; - 60 my;yJ 
rPrpak; - 137 ,y; ,Ue;J fhkhf;fjpu;fs; gapu; jhtuq;fspy; tpUk;gj;jf;f rLjp 
khw;wq;fisj; J}z;Ltjw;Fg; gad;gLj;jg;gl;ld. 

 
• rLjpkhw;wj;ijj; J}z;Lk; fhuzpfs; “kpA+lhn[d;fs;”my;yJ “rLjpkhw;wj; J}z;bfs;” 

vdg;gLk;. rLjp khw;wj; J}z;bfs; ,U tifg;gLk;. mit ,aw;gpay; rLjpkhw;wj; 
J}z;bfs; kw;Wk; Ntjpapay; rLjpkhw;wj; J}z;bfs; MFk;. 

 
i) ,aw;gpay; rLjpkhw;wj; J}z;bfs; 
 
• rLjpkhw;wj;ijj; J}z;Lk; fjpu; tPr;Rfshd X - fjpu;fs;> , β kw;Wk; γ - fjpu;fs;> GwCjhf; 

fjpu;fs; kw;Wk; ntg;gepiy Nghd;wit ,aw;gpay; rLjpkhw;wj; J}z;bfs; vdg;gLk;. 
 
ii) Ntjpapay; rLjpkhw;wj; J}z;bfs; 
 
• rLjpkhw;wj;ijj; J}z;Lk; Ntjpg; nghUl;fs; Ntjpapay; rLjpkhw;wj; J}z;bfs; vdg;gLk;. 

(v.fh.) fLF thA kw;Wk; iel;u]; mkpyk;. 
 
• gapu; Nkk;ghl;bw;F J}z;lg;gl;l rLjp khw;wj;ijg; gad;gLj;JtNj “rLjpkhw;w 

gapu;g;ngUf;fk;” vdg;gLk;. 
 
rLjpkhw;w gapu;g;ngUf;fj;jpd; rhjidfs; 
 
• rLjpkhw;w gapu;g;ngUf;fj;jpd; rpy rhjidfisf; fPNo fhzyhk;. 
 

1. n]hdhuh – 64 vd;w NfhJik ufj;jpy; ,Ue;J fhkhf;fjpu;fisg; gad;gLj;jp ru;gjp 
n]hdhuh vd;w NfhJik ufk; cUthf;fg;gl;lJ. 
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2. ctu; jd;ikiaj; jhq;Fk; jpwd; kw;Wk; jPq;Fapup vjpu;g;Gj; jd;ik ngw;w ml;lhkpl;lh 

2 muprp ufk;. 
 

3. fbdkhf fdp ciw nfhz;l epyf;fliy ufk;. 
 
fyg;gpdkhf;fk; 
 
• fyg;gpdkhf;fk; vd;gJ “,uz;L my;yJ mjw;F Nkw;gl;l tifj; jhtuq;fisf; fyg;G 

nra;J> mtw;wpd; tpUk;gj;jf;f gz;Gfis>“fyg;Gapup” vd;w xNu re;jjpapy; nfhz;L tUk; 
nray;Kiw MFk;. fyg;GapupahdJ xd;W my;yJ mjw;F Nkw;gl;l gz;Gfspy; ,uz;L 
ngw;NwhiuAk; tpl Nkk;gl;ljhf ,Uf;Fk;. kugpay; NtWghLfis Vw;gLj;jp Nkk;gl;l tif 
ufq;fis cUthf;Fk; nghJthd KiwNa fyg;gpdkhf;fk; MFk;. 

 
fyg;gpd Ma;T: bupl;bf;Nfy; (kdpjd; cUthf;fpa Kjy; fyg;gpd jhdpak;) 
 
• bupl;bf;Nfy; vd;gJ kdpjd; cUthf;fpa Kjy; fyg;gpd jhdpakhFk;. ,J NfhJik 

(bupl;bfk; bA+uk;>2n = 28) kw;Wk; iu (rPNfy; rpupNay;>2n = 14) Mfpatw;iw fyg;G 
nra;jjhy; fpilf;fg; ngw;wJ. ,jdhy; cUthd F1fyg;Gapup tskw;wJ (2n = 21). gpd;du; 
fhy;r;rprpidg; gad;gLj;jp> mjd; FNuhNkhNrhk; vz;zpf;ifia ,ul;bg;gilar; nra;J> 
cUthf;fg;gl;lNj bupl;bf;Nfy; (2n = 42) vd;w n`f;rhgpsha;L MFk;. 

 
• gapu;g;ngUf;fk; kw;Wk; Nju;e;njLj;jy; Mfpatw;wpd; Row;rpahdJ tpUk;gj; jf;f 

gz;Gfisf; nfhz;l jhtuq;fs; cUthFk; tiuj; njhlu;fpwJ. Gjpa uf gapu; tiffis 
cw;gj;jpr; nra;tJ xU ePz;lfhy nray;ghlhFk;. ,uz;L jhtuq;fspd; gz;Gfis xNu 
jhtuj;jpy; xd;wpizg;gJk;> mjd; fyg;gpd; tPupaj;ijg; gad;gLj;JtJk; fyg;gpdkhf;fypd; 
,U Kf;fpa mk;rq;fshFk;. 

 
tpyq;fpdf; fyg;G 
 
• xNu rpw;wpdj;jpw;Fs;Ns> xU nghJ %jhijauplkpUe;J Njhd;wpa tpyq;Ffspd; FO ,dk; 

vdg;gLk;. ,J mr;rpw;wpdj;jpd; gpw capupfsplk; fhzg;glhj gz;Gfisf; (nghJj; Njhw;wk; 
kw;Wk; rpy Fwpg;gplj;jf;f gz;Gfs;) nfhz;ljhFk;. 

 
• ,df;fyg;G vd;gJ rpy rpwg;ghf gz;Gfisf; nfhz;l ntt;NtW tifahd ngw;Nwhu;fis 

fyg;G nra;J mj;jF tpUk;gj;jf;f gz;Gfs; mLj;j re;jjpf;F flj;jg;gLtjhFk;. 
 
• tPl;L tpyq;Ffspd; [Pdhf;fj;ij Nkk;gLj;jp mjd; %yk; cw;gj;jpia mjpfg;gLj;Jjy; 

kw;Wk; tpUk;gj;jf;f gz;Gfshd ghy;> Kl;il kw;Wk; ,iwr;rp cw;gj;jpia 
mjpfg;gLj;JtNj tpyq;fpd tifg; ngUf;fj;jpd; Nehf;fq;fshFk;. 

 
• xNu ,dj;ij Nru;e;j njhlu;Gila tpyq;FfSf;F ,ilNa eilngwf; $ba fyg;G 

cl;fyg;G vdg;gLk;. ntspf;fyg;G vd;gJ njhlu;gw;w capupdq;fis fyg;G nra;tjhFk;. 
 
cl;fyg;G 
 
• neUq;fpa njhlu;Gila kw;Wk; xNu ,dj;ij rhu;e;j capupdq;fis 4 Kjy; 6 

jiyKiwfSf;F fyg;Gr; nra;tNj cl;fyg;G KiwahFk;. ,J xNu ,dj;ijr; rhu;e;j 
tPupakpf;f Mz; kw;Wk; tPupakpf;f ngz; tpyq;Ffis ,dq;fz;L> mtw;iw N[hbahf 
,df;fyg;G nra;tjhFk;. ,k;Kiwapd; %yk; tPupakpf;f [Pd;fs; fyg;gpdj;jpy; xd;whff; 
nfhz;L tug;gl;L> tpUk;gj;jfhj [Pd;fs; ePf;fg;gLfpd;wd. 

 
• gQ;rhigr; Nru;e;j `p];]u;Nly; vd;w Gjpa nrk;kwp Ml;bdk; gpf;fhdpupd; (khf;uh) ngz; 

Ml;ilAk;> M];jpNuypahtpd; kupNdh Mz; Ml;ilAk; fyg;gpdk; nra;J 
cUthf;fg;gl;ljhFk;. 
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cl;fyg;G tPo;r;rp 
 
• njhlu;r;rpahf xU ,dj;jpd; njhlu;Gila tpyq;FfspilNa cl;fyg;G nra;tJ mjd; 

ghypd tsj;ijAk; kw;Wk; cw;gj;jpj; jpwidAk; ghjpf;Fk;. ,J cl;fyg;G tPo;r;rp vdg;gLk;. 
,dj; Nju;tpy; jtpu;f;fg;gl;l jPikr; nra;Ak; xLq;F gz;Gf;fhd [Pd;fid cl;fyg;G 
ntspf;nfhzu;fpwJ. 

 
ntspf;fyg;G 
 
• ,J njhlu;gw;w tpyq;Ffisf; fyg;Gr; nra;tjhFk;. ,t;tpdf;fyg;gpd; %yk; cUthd Gjpa 

capup fyg;Gapup vd miof;fg;gLfpwJ. ,f;fyg;Gapup> ngw;Nwhu;fistpl gyk; 
tha;e;jjhfTk;> tPupakhdjhfTk; ,Uf;Fk;. ,k;Kiwapy; nghUshjhu Kf;fpaj;Jtk; tha;e;j> 
tpUk;gj;jf;f gz;Gfis nfhz;l ,uz;L rpw;wpdq;fs; fyg;gpdr; Nru;f;iff;F 
cl;gLj;jg;gLfpd;wd. ,k;Kiwapy; NfhNtW fOij vt;thW cUthf;fg;gl;lJ vd;gij 
fPNo fhzyhk;. 

 
 X 
      
 
 
 
 
 
 NfhNtW fOijia> FjpiuAld; xg;gpLk; NghJ mJ typik> Ez;zwpT> Ntiy 
nra;Ak; jpwd; kw;Wk; Neha; vjpu;g;Gj; jpwd; Mfpatw;wpy; tPupakpf;fjhf fhzg;gl;lJ. Mdhy; 
mJ kyl;Lj; jd;ik cilaJ. 
 
gwitfspd; FWf;Ff; fyg;G 
 
 nts;is nyf;`hd; × gpisnksj; uhf; 
 
     
 mjpfKl;ilfis cw;gj;jp nra;Ak; fyg;gpdf; Nfhop ,dk; 
 
gRf;fspd; FWf;ff; fyg;G 
 
 may; ,df; fhisfs; kw;Wk; cs;ehl;L gR Mfpatw;wpw;fpilNa eilngWk; fyg;G 
 
 gpuTd; ];tp]; × rhfpthy; 
 
    
 fud; ];tp]; - cs;ehl;L gRf;fis tpl 2 Kjy; 3 klq;F mjpfkhf ghy; cw;gj;jp 
nra;git. 
 
n`l;bNuhrp]; 
 
• fyg;gpd; Nru;f;if %yk; cau;jug; gz;Gfis cila fyg;gpdq;fis cw;gj;jp nra;tJ 

n`l;bNuhrp]; my;yJ fyg;gpd tPupak; vdg;gLk;. 
 
tpyq;Fg; ngUf;fj;jpy; fyg;gpd tPupaj;jpd; tpisTfs; 
 

• fhy;eilfspy; ghy; cw;gj;jpia mjpfupj;jy; 
• Nfhopfspy; Kl;il cw;gj;jpia mjpfupj;jy; 
• cau; ju ,iwr;rpia cw;gj;jpr; nra;jy; 

Mz; ij 

ngz; fOij 

 

NfhNtW fOij 
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• tPl;L tpyq;Ffspd; tsu; tPjj;ij mjpfg;gLj;Jjy; 
 
kuGg;nghwpapay; 
 
• [Pd;fis ehk; tpUk;gpagb ifahs;tJk;> Gjpa capu;fis cUthf;f [Pd;fis xU 

capupapypUe;J kw;nwhU capupf;F ,lk; khw;WjYk; kuGg;nghwpapay; vdg;gLk;. ,e;epfo;tpy; 
cUthFk; Gjpa b.vd;.V> kWNru;f;if b.vd;.V (rDNA) vdg;gLk;. kWNru;f;if vd;w 
gjj;ijg; gad;gLj;Jtjd; fhuzk; b.vd.V ,Utifahd %yq;fspypUe;J ngwg;gl;L 
,izf;fg;gLfpwJ. Mjyhy;> kuGg;nghwpapay;> kWNru;f;if DNA njhopy;El;gk; vdTk; 
miof;fg;gLfpwJ. 

 
kuGg;nghwpapay; njhopy;El;gk; - mbg;gilj; Njitfs; 
 
• kWNru;f;if DNA (rDNA) njhopy;El;gj;jpw;F gbf;fw;fshf mike;j rpy Kf;fpa 

fz;Lgpbg;Gfs; 
 

1. ghf;Bupahtpd; FNuhNkhNrhk; b.vd;.V Tld; Nru;e;J jd;dpr;irahf ,ul;bg;G milAk; 
gpsh];kpl; DNA. 
 

2. nu];l;upf;]d; nehjpfs; b.vd.V ,ioapid Fwpg;gpl;l ,lq;fspy; Jz;bf;fpd;wd. 
vdNt ,it %yf;$W fj;jpupf;Nfhy; vd;W miof;fg;gLfpd;wd. 
 

3. b.vd;.V iyNf]; nehjp Jz;bf;fg;gl;l b.vd;.V Jz;Lfis ,izf;fg; 
gad;gLj;jg;gLfpwJ. 

 
gpsh];kpL 
gpsh];kpL vd;gJ ghf;Bupa nry;ypd; irl;Nlhgpshrj;jpy; fhzg;gLk;> FNuhNkhNrhk; rhuhj> 
rpwpa> tl;l tbt> ,uz;L ,iofshd b.vd;.V MFk;. ,J FNuhNkhNrhk; b.vd;.VtpypUe;J 
NtWgl;lJ. ,J jd;dpr;irahf ,ul;bg;gilAk; jpwDilaJ. 
 
nu];l;upf;]d; nehjp b.vd;.V tpy; Fwpg;gpl;l ,lj;jpy; fhzg;gLk; Fwpg;gpl;l fhu tupiria 
(Ngypd;l;Nuhk; tupir) milahsk; fz;L> mt;tplj;jpy; cs;s gh];Nghilv];lu; 
gpizg;Gfisj; Jz;bg;gjd; %yk; b.vd.V-itj; Jz;bf;fpwJ. 
 
[Pd; FNshdpq; 
 
• FNshd; vd;w nrhy;iy Nfl;lTld; cq;fs; kdjpy; Njhd;WtJ ahJ? epr;rakhf lhyp 

vd;w nrk;kwp Ml;Lf;Fl;b jhd;. FNshd; vd;gJ xU capupdj;jpd; efy; MFk;. FNshdpq; 
vd;gJ kunghj;j capupfis gpujpfshf cw;gj;jp nra;Ak; KiwahFk;. 

 
 [Pd; FNshdpq; Kiwapy;> xU [Pd; my;yJ b.vd;.V Jz;lhdJ ghf;Bupa nry;ypDs; 
nrYj;jg;gl;L> ghf;Bupah nry; gFg;gilAk;NghJ mjDld;> cl;nrYj;jg;gl;l b.vd;.V Jz;L 
efy; ngUf;fk; miltjhFk;. 
 

lhyp cUthf;fk; 
 
1996 Mk; Mz;L [_iy khjk; ];fhl;yhe;J ehl;L Nuhrypd; epWtdj;jpidr; rhu;e;j lhf;lu;. 
mahd; tpy;kl; kw;Wk; mtuJ FOtpdUk; ,ize;J lhyp vd;w FNshdpq; Kiwapyhd ngz; 
nrk;kwp Ml;Lf;Fl;bapid Kjd;Kjypy; cUthf;fpdu;. ,e;j Ml;Lf;Fl;b cly nry; cl;fU 
khw;wpg; nghUj;Jjy; Kiwapy; cUthf;fg;gl;ljhFk;. Mwiu Mz;Lfs; capu; tho;e;j ,e;j 
Ml;Lf;Fl;b EiuaPuy; Nehapdhy; 2003 Mk; Mz;L ,we;jJ. 
 
 [Pd; FNshdpq; nray; El;gj;jpd; mbg;gil epfo;Tfshtd. 
 
1. nu];l;upf;];;d; nehjpiag; gad;gLj;jp tpUk;gpa b.vd;.V Jz;ilg; gpupj;njLj;jy;. 
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2. b.vd;.V Jz;ilj; jFe;j flj;jpapDs; (gpsh];kpl;) Eioj;J kWNru;f;if b.vd;.V f;fis 
(rDNA) cUthf;Fjy;. 
 

3. tpUe;Njhk;gp ghf;Bupa nry;ypd; cs;Ns kWNru;f;if b.vd;.V it cl;GFj;Jjy; 
(cUkhw;wk;) 
 

4. cUkhw;wkile;j tpUk;Njhk;gp nry;fisj; Nju;e;njLj;J kWNru;f;if b.vd;.V (rDNA)it 
ghf;Bupa nry; ngUf;fk; %yk; efy; ngUf;fk; nra;jy;. 
 

5. tpUe;Njhkpgpapd; nry;ypy; Gjpa [Pd; jdJ gz;Gfis ntspg;gLj;Jjy;. 
 

,k;Kiwapd; %yk gy nehjpfs;> `hu;Nkhd;fs; kw;Wk; kUe;Jfis jahupf;fyhk;. 
 

kUj;Jtj;jpy; capu;j;njhopy;El;gtpay; 
 

• kuGg;nghwpapay; njhopy;El;gj;jpidg; gad;gLj;jp kUj;jt Kf;fpaj;Jtk; tha;e;j kjpg;G 
kpf;f Gujq;fs; my;yJ ghypngg;ilLfs; cUthf;fg;gLfpd;wd. ,it gy Neha; jPu;f;Fk; 
kUe;Jg; nghUl;fis tzpf uPjpahf cw;gj;jp nra;ag; gad;gLj;jg;gLfpd;wd. 
 

• rDNA njhopy; El;gj;jpd; %yk; cUthf;fg;gl;Ls;s kUj;jtg; nghUl;fs; 
 

1. ,uj;j ru;f;fiu Neha; rpfpr;irf;fhd ,d;Rypd; 
2. tsu;r;rp FiwghLs;s Foe;ijfspd; Fiwghl;bid ePf;Fk; kdpj tsu;r;rp `hu;Nkhd; 
3. `PNkh/gpypah vd;w ,uj;j ciwjy; Fiwghl;L Neha;f; fl;Lg;ghl;bw;fhd ‘,uj;j ciwjy; 

fhuzpfs;’. 
4. jpR gpsh];kpNdh[d; J}z;b> (,uj;jk; ciwjiyj; jLf;Fk; fhuzp) ,uj;jf; fl;bfisf; 

fiuj;J ,ja milg;igj; jtpu;f;f cjTfpd;wJ. 
5. n`g;ghbb]; B kw;Wk; ntwp eha;f;fb (Nugp];) Nehiaj; jLf;Fk; jLg;G+rpfs;. 
 
[Pd; rpfpr;ir 
 
• kdpjdpy; FiwghLs;s [Pd;fSf;F gjpyhf jpUj;jg;gl;l> nray;gLk; [Pd;fis ,lk; khw;wp 

kuG Neha;fisAk;> FiwghLfisAk; rup nra;tJ [Pd; rpfpr;ir vdg;gLk;. FiwghL / 
Neha; cs;s kdpjupd; [Pd;fs; kWNru;f;if b.vd;.V njhopy;El;gj;jpw;F cl;gLj;jg;gl;L 
jpUj;jg;gLfpd;wd. ,k;Kiw 1990 Mk; Mz;L ntw;wpfukhf eilKiwg;gLj;jg;gl;lJ.  

 
• cly nry;fspy; jpUj;jg;gl;l [Pd;fs; ,lk; khw;wg;gLjy; cly nry; [Pd; rpfpr;ir 

vdg;gLk;. 
 
• fUepiy my;yJ ,dg;ngUf;f nry;fspy; (tpe;J kw;Wk; mz;l nry;) jpUj;jg;gl;l [Pd;fs; 

,lk; khw;wg;gLjy; ,d nry; my;yJ fUepiy nry; [Pd; rpfpr;ir vdg;gLk;. 
 
• ,J ehs; tiu ,dg;ngUf;f nry;fs; my;yhj cly nry;fspy; kl;LNk [Pd; rpfpr;ir 

Nkw;nfhs;sg;gl;Ls;sJ. cly nry;fspy; nra;ag;gLk; [Pd; jpUj;jk; me;j jpUj;jk; 
nra;ag;gLk; Nehahspf;F kl;LNk ed;ik gaf;Fk;. mj;jpUj;jk; mLj;j jiyKiwf;F 
vLj;J nry;yg;gLtjpy;iy. 

 
FUj;jZf;fs; (stem cells) 
 
• ekJ cly; gy;NtW gzpfis Nkw;nfhs;s VJthf 200 f;Fk; Nkw;gl;l rpwg;ghd nry; 

tiffisf; nfhz;Ls;sJ. v.fh. epA+uhd;fs; vdg;gLk; euk;G nry;fs; czu;T 
rkpf;iQfisf; flj;jTk;> ,jaj; jir nry;fs; ,jak; RUq;fp tpupe;J ,uj;jj;ij 
ce;jpj; js;sTk;> fiza nry;fs; ,d;Rypid Ruf;fTk; nra;fpd;wd. ,r;nry;fs; khWghL 
mile;j nry;fs; vdg;gLfpd;wd. 
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• khwhf khWghL milahj my;yJ rpwg;G nry; tiffshf khw;wkilahj nry;fspd; 

njhFg;G> FUj;jZf;fs; vdg;gLfpd;wd. ,e;j FUj;jZ gy nry; tiffshf khWghL 
milAk; khWgl;l jpwd; nfhz;lit. xU FUj;jZ vz;zpylq;fh tiffshf 
khw;wq;fis mile;J vt;tifahd khWghL mile;j nry;yhfTk; khw;wq;fis mile;J 
vt;tifahd khWghL mile;j nry;yhfTk; khWk; Nghf;F ‘jpwd;’ vdg;gLk;. gpw tif 
NtWghL mile;j nry;yhf khw;wkilAk; FUj;jZ fPof;fz;l ,U Kf;fpa gz;Gfisf; 
nfhz;lJ. 

 
i. gFg;giltjd; %yk; mjpf vz;zpf;ifapyhd FUj;jZf;fis cw;gj;jp nra;Ak; 

jpwd;. ,J ‘Ra GJg;gpjjy;’ vdg;gLfpwJ. 
 

ii. khWghL mile;j rpwg;G nry;fshf khwp Fwpg;gpl;l gzpapid Nkw;nfhs;Sk; jpwd;. 
 
FUj;jZf;fspd; tiffs; 
 
• fUepiyf; FUj;jZf;fs; vd;git Muk;g epiy fUf;fspypUe;j ngwg;gl;L 

tsu;f;fg;glyhk;. ,it fUf;Nfhsj;jpd; cl;Gwj;jpypUe;J ngwg;gLfpd;wd. ,t;tif 
nry;fs; clypd; vt;tif nry;yhfTk; khw;wkilAk; jpwd; ngw;wit. 

 
• Kjpu; FUj;jZf;fs; my;yJ clyf; FUj;jZf;fs; vd;git gpwe;j gr;rpsk; 

Foe;ijfspd; clypYk;> ngupatu;fspd; clypYk; fhzg;gLk;. ,t;tif nry;fs; clypd; 
Fwpg;gpl;l nry; tiffshf kl;Lk; khwf;$ba jpwd; ngw;wit. mk;dpahl;bf; jputk;> 
njhg;Gs;nfhb kw;Wk; vYk;G k[;i[ Nghd;wit Kjpu; FUj;jZf;fspd; %yq;fshf 
tpsq;Fgit MFk;. 

 
FUj;jZ rpfpr;ir 
 
• rpy Neuq;fspy; ekJ clypd; nry;fs;> jpRf;fs; kw;Wk; cWg;Gfs; [Pd; 

NfhshWfspdhNyh> Neha;fshNyh my;yJ tpgj;jpdhNyh epue;jukhd Nrjkilayhk;. ,e;j 
#o;epiyfspy; Nkw;fz;l FiwghLfis rupnra;a FUj;jZ rpfpr;ir gad;gLk;. 
ghu;f;fpd;rd; Neha; kw;Wk my;rPku; Neha; Nghd;w euk;Gr; rpijT FiwghLfis Fzg;gLj;j 
euk;Gf; FUj;jZf;fs; (Neuronal stem  cells) gad;gLj;jg;gl;L rpijtile;j my;yJ 
,oe;j epA+uhd;fSf;F gjpyhf gjpyPL nra;ag;gLfpd;wd. 

 
b.vd;.V tpuy; Nuifj; njhopy; El;gk; 
 
• kdpj [PNdhk; 3 gpy;ypad; fhu ,izfisf; nfhz;lJ. xw;iwf; fU ,ul;ilau;fisj; 

jtpu ve;j ,U kdpjupd; b.vd;.V mikTk; xd;whf ,Ug;gjpy;iy vd;gJ cdf;Fj; 
njhpAkh? xt;nthU kdpjupd; b.vd;.V Tk; jdpj; jd;ik tha;e;jJ. Vnddpy; xt;nthU 
kdpjupd; b.vd;.V tpYk; xU rpW NtWgLk; b.vd;.V epA+f;spNahilL tupir fhzg;gLk;. 
vdNt ,U egu;fspd; kugpay; NtWghLfis xg;gpl b.vd;.V tpuy; Nuifj; njhopy; El;gk; 
vspjhd kw;Wk; tpiuthd KiwahFk;. ,k;Kiwapid myf; n[/g;nu vd;gtu; 
tbtikj;jhhu;. 

 
• ,k;Kiw xt;nthU jdp kdpjupd; jdpj;jd;ik tha;e;j b.vd;.V tupiraikg;ig 

gFj;jhuha;e;J me;j egupd; Fwpg;gpl;l gz;Gfis ntspf;nfhzu;tjhy; me;j egiu 
milahsk; fhz cjTfpd;wJ. b.vd;.V tpy; cs;s khWgLk; vz;zpifapyike;j njhlu; 
tupir mikg;G (Variable Number Tandem Repeat Sequences - VNTRs)> milahsk; 
fhz;gjw;fhd %yf;$W FwpaPlhfj; jpfo;fpwJ. kdpjupy; 99% b.vd;.V tupir njhlu;fs; 
midtUf;Fk; nghJthff; fhzg;gLk;. ,jw;F nkhj;j [PNdhkpf; b.vd;.V vd;W ngau;. 
kPjKs;s 1% b.vd;.V tpd; msT kw;Wk; ePsk; Mfpait NtWgLfpd;wd. 
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• Nkw;fz;l glj;jpy; AGCT vd;w njhlu;> Kjy; kdpjupy; 6 KiwAk;> ,uz;lhtJ kdpjupy; 
5 KiwAk;> %d;whtJ kdpjupy; 7 KiwAk; jpUk;gj; jpUk;g te;Js;sJ. ,jdhy; 
%d;whtJ kdpjupd; DNA Jz;L kpfg; ngupajhfTk;> mLj;jjhf> Kjy; kdpjupd; DNA 
Jz;L ngupajhfTk;> mLj;jjhf> Kjy; kdpjupd; DNA Jz;L ngupajhfTk;> ,uz;lhtJ 
kdpjupd; DNA Jz;L %tupy; rpwpajhfTk; fhzg;gLfpwJ. ,jd; %yk; rhl;biyl; DNA 

kdpjDf;F kdpjd; NtWgLfpd;wJ vd;gJ njspthfpwJ. DNA tpd; gl;il mikT Kiw 
kdpjupilNa NtWghLfs; cs;sijf; fhz;gpf;fpd;wJ. 

 
 b.vd;.V tpuy; Nuifj; njhopy;El;gj;jpd; eilKiwg; gad;ghLfs;: 
 
1. b.vd;.V tpuy; Nuifj; njhopy;El;gkhdJ jlatpay; gad;ghLfspy; Fw;wthspfis 

milahsk; fhzg; gad;gLfpwJ. NkYk; ,J xU Foe;ijapd; je;ijia milahsk; 
fhz;gjpy; Vw;gLk; ru;r;irfSf;F jPu;T fhzTk; gad;gLfpwJ. 

2. ,J capupdj; njhifapd; kugpay; NtWghLfs;> gupzhkk; kw;Wk; ,dkhjy; Mfpatw;iw 
mwpa cjTfpwJ. 

 
kuGg; gz;G khw;wg;gl;l capupfs; (GMOs) 
 
• kuGg; nghwpapaypd; xU kpfg; gpuk;khz;lkhd tsu;r;rp> kuGg;gz;G khw;wg;gl;l capupfspd; 

cw;gj;jp MFk;. kuGg; gz;G khw;wk; vd;gJ rDNA njhopy;El;gk; %yk; capupdq;fspy; 
tpUk;gpa gz;Gfis Vw;gLj;j [Pdpy; khw;wj;ij Vw;gLj;JtJ my;yJ [Pd;fis 
tpUk;gpagb ifahs;tJ MFk;. Gjpjhf cs; Eiof;fg;gLk; [Pd; ‘may; [Pd;’vdg;gLk;. 
,k;Kiwapy; khw;wg;gl;l [Pd; my;yJ Gjpa [Pidg; ngw;w jhtu> tpyq;Ffs; kuGg; gz;G 
khw;wg;gl;l capupfs; vdg;gLk;. 

 
• ,t;tpjk; kuGg; gz;G khw;wg;gl;l jhtuq;fs; mjpf epiyg;Gj; jd;ik> cau;j;jg;gl;l 

czT+l;l kjpg;G> Neha; vjpu;g;Gj; jd;ik kw;Wk; khWgLk; Rw;Wr; #oy; epiyfSf;Fj; 
jhq;Fk; jd;ik nfhz;ljhf tpsq;Ffpd;wd. mJ Nghd;Nw kuGg; gz;G khw;wg;gl;l 
tpyq;FfSk; kUj;Jt Kf;fpaj;Jtk; tha;e;j Gujq;fis Fiwthd nrytpy; cw;gj;jp 
nra;tjd; %yk; fhy;eilfspd; ju Nkk;ghl;bw;F cjTfpd;wd. 

 
kuGg; gz;G khw;wk; nra;ag;gl;l rpy jhtuq;fs; kw;Wk; tpyq;Ffspd; tptuq;fs; fPNo 
jug;gl;Ls;sd. 
 

Nehf;fk; GFj;jg;gl;l [Pd; Rhjid 
Nkk;gLj;jg;gl;l fk;gsp 
juk; kw;Wk; cw;gj;jp 

rp];Bd; mkpNdh mkpyk; 
cw;gj;jpf;fhd [Pd;fs; 

may; [Pidg; ngw;w nrk;kwp 
ML ([Pd; ntspg;gLj;jg;gl;lJ) 

kPd;fspy; mjpf 
tsu;;r;rp 

rhy;kd; my;yJ nuapd;Ngh l;nusl; 
my;yJ jpNyg;gpah tsu;r;rp 
`hu;Nkhd; [Pd; 

may; [Pidg; ngw;w kPd; ([Pd; 
ntspg;gLj;jg;gl;lJ) 

Nkk;gLj;jg;gl;l 
Cl;lr;rj;J 
juj;jpw;fhd muprp 

gPl;lh fNuhl;bd; [Pd; (kdpju;fspy; 
itl;lkpd; A cw;gj;jpf;F gPl;lh 
fNuhl;bd; [Pd; Njit) 

“Nfhy;ld; iu];” (itl;lkpd; 
A Fiwghl;ilj; jtpu;f;FFk;> 
gPl;lh fNuhl;bid cw;gj;jpr; 
nra;Ak; kugZ khw;wk; 
nra;ag;gl;l muprp) 

mjpf gapu; cw;gj;jp Ngrpy;y]; JupQ;rpad;rp]; 
ghf;BupahtpypUe;J ngwg;gl;l Bt 
[Pd; (Bt [Pd; G+r;rpfSf;F vjpuhd 
er;Rj; jd;ikAila Gujj;ij 
cw;gj;jpr; nra;fpwJ). 

G+r;rp vjpu;g;Gj; jpwd; ngw;w 
jhtuq;fs; (,j;jhtuq;fs; 
G+r;rpfSf;F vjpuhd er;Rj; 
jd;ik tha;e;j Gujj;jpid 
cw;gj;jp nra;J> G+r;rpj; 
jhf;Fjiyj; jLf;f ty;yit). 
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myF - 21 
cly; eyk; kw;Wk; Neha;fs; 

 
mwpKfk; 
 
 gy;NtW tiffspy; epfOk; jtwhd gad;ghldJ r%f> fyhr;rhu kw;Wk; nghUshjhu 
eilKiwfspy; Mokhf Nt&d;wp cs;sJ. ,e;j cyfshtpa rpf;fiyj; jPu;g;gjw;F mJ 
Fwpj;j njspthd Gupjy;> eilngWk; tpjk;> fhuzq;fs; kw;Wk; tpisTfisg; gw;wp mwpjy; 
mtrpakhfpwJ. Fwpg;ghf Foe;ijfisj; jtwhfg; gad;gLj;Jjy; kw;Wk; nghUl;fisj; 
jtwhfg; gad;gLj;Jjy; vd;w Nfhzq;fspy; ,jid ehk; mZf Ntz;Lk;. ,e;j ehfuPf 
cyfpy; ,d;iwa jiyKiwapdu; nrd;w jiyKiwapdiu tpl MNuhf;fpakhf tho;fpd;wduh? 
vLj;Jf;fhl;lhf> Gif gpbj;jy;> kJTf;F mbikahjy;> Nghijg; nghUs;fspd; gad;ghL> 
mjpf nfhOg;G cz;Zjy;> nfhy];l;uhy; epiwe;j czT> mjpfkhf Fg;ig czTfis 
(Junk Foods) vLj;Jf; nfhs;Sjy;> Fiwe;J Nghd cly; ,af;fq;fs; Nghd;wit 
Neha;fSf;Fk;> cldb ,wg;gpw;Fk; fhuzkhf mikfpd;wd. 
 
 jdpegu; elj;ij Kiwfs; MNuhf;fpaj;jpd; kPJ Vw;gLj;Jk; tpisTfs; Fwpj;j ftdk; 
cyf ehLfspy; mjpfupj;Js;sJ. jdpegu; xUtupd; Rfhjhug; gof;f tof;fq;fSk; kw;Wk; 
elj;ij KiwfSk;> fPo;f;fz;l tpisTfshd ehs;gl;l kw;Wk; ,wg;ig Vw;gLj;Jk; 
Neha;fshd ,uj;j ru;f;fiu Neha;> cly; gUkd;> ,ja Neha;fs;> Gw;WNeha; kw;Wk; va;l;]; 
Nghd;wit cUthjypy; Kf;fpag; gq;fhw;Wfpd;wd. ,e;j epiyfis khw;wpl> eyk; kw;Wk; 
Rfhjhuj;jpid Nkk;gLj;Jk; tho;f;if KiwfSf;F khWjy; mtrpakhFk;. ,J ey;y rj;jhd 
czT> njhlu;e;j clw;gapw;rp> Njitaw;w kUe;Jfis tpyf;Fjy;> kJ kw;Wk; Gifg;gof;fk; 
,y;yhjpUj;jy; Nghd;w Kiwfisf; Fwpg;gjhFk;. 
 
jtwhd; gad;ghL kw;Wk; tiffs; 
 
 nfh^ukhd> td;Kiwahd> jPq;F tpistpf;fpd;w my;yJ fhaNkw;gLj;Jfpd;w 
jhf;FjYf;F xUtiu kw;nwhUtu; cs;shf;FtJ jtwhd gad;ghL vdg;gLk;. ,J cly;> 
czu;T my;yJ kdk;> tha;nkhop Foe;ijfs; kw;Wk; ghypay; uPjpapyhd jtwhd 
gad;ghLfis cs;slf;fpajhFk;. ,J FLk;gk; kw;Wk; mf;FLk;gj;ij rhuhj egu;fspdhy; 
Vw;gLfpwJ. ,dp rpWtaJ Foe;ijfis jtwhfg; gad;gLj;Jjy; kw;Wk; ghypay; rhu;e;j 
jtwhd gad;ghLfs;;> mjd; jLg;G kw;Wk; ghJfhg;G Mfpatw;wpd; tpisTfisg; gw;wp mwpe;J 
nfhs;syhk;. 
 
Foe;ijfisj; jtwhfg; gad;gLj;Jjy; 
 
 Foe;ijfisj; jtwhfg; gad;gLj;Jjy; vd;gJ midj;J tpjkhd cly; kw;Wk; 
czu;TuPjpahd Jd;GWj;jy;> ghypay; rhu;e;j jtwhd gad;ghLfs;> Ruz;ly; Mfpatw;wpw;F 
cs;shf;Fjy; Nghd;wit MFk;. ,jd; fhuzkhf mf;Foe;ijapd; MNuhf;fpak;> capu;tho;jy;> 
tsu;r;rp Mfpait ghjpf;fg;gLfpd;wJ. Foe;ijfis cly;uPjpapyhd jtwhfg; gad;gLj;Jjy; 
vd;gJ Foe;ijf;F mr;RWj;jy;> mbj;jy;> cijj;jy; kw;Wk; jhf;Fjy; Nghd;w clYf;F 
jPq;F tpistpf;Fk; nray;fshFk;. 
 
ghypay; Kiwapyhd jtwhd gad;ghL 
 
 xUtu; kw;nwhUtupd; kPJ jdJ mjpfhuj;ijAk;> Mjpf;fj;ijAk; nrYj;jp ghypay; 
uPjpahyhd jPq;F tpistpg;gJ ghypay; Jd;GWj;jyhFk;. ,J ghjpf;fg;gl;ltupy; Nkhrkhd 
tpisTfis Vw;gLj;JfpwJ. ,sk; rpWkpfs; kw;Wk; ngz;fs; gy;NtW tpjkhd ghypay; 
Jd;GWj;jYf;F Mshfpd;wdu;. nghJthf ,J gzpGupAk; ,lq;fspy; mjpfkhff; 
fhzg;gLfpwJ. tha;nkhop fUj;Jfs;> eifr;Rit (Nfyp nra;jy;)> iriffs; kw;Wk; jtwhd 
ghu;it Nghd;wit mjpfkhff; fhzg;gLk; KiwNfLfshFk;. ,jdhy; kdjstpYk;> cly; 
Neha;fshYk; kw;Wk; czT cz;ZtjpYk; (czT+l;lf; FiwghL) Fwpg;gpl;l egu;fs; 
ghjpg;Gf;F cs;shfpd;wdu;. 
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Foe;ijfspd; ghypay; Kiwapyhd jtwhd gad;ghL 
 
 jq;fis jtwhfg; gad;gLj;jfpwhu;fs; vd;gij czuNt Kbahj epiyapy; 
,Ug;gjhy;> Foe;ijfs; ghypay; Kiwapyhd Jd;GWj;jypd; Kf;fpa ,yf;fhff; 
fUjg;gLfpwhu;fs;. nghJthf> ,r;nraypy; <LgLgtu;fs; mf;Foe;ijf;F ed;whfj; 
njupe;jtuhfTk;> mNj gFjpapy; trpg;gtuhfTk; ,Ug;ghu;fs;. Foe;ijfspd; ntFspj;jdj;ijg; 
gad;gLj;jp> mtu;fisf; ftUk; tifapy; (rhf;Nyl;Lfs; kw;Wk; nghk;ikfisg; 
gad;gLj;Jjy;) Vkhw;wp mtu;fisg; gad;gLj;jpf; nfhs;fpd;wdu;. 
 
 ghypay;uPjpahd Jd;GWj;jYf;F Mshd Foe;ijfspy; gpwg;GWg;Gf; fhak;> tapw;W typ> 
mbf;fb Vw;gLk; rpWePu;j; njhw;W kw;Wk; elj;ijapy; khw;wk; Nghd;w mwpFwpfs; 
fhzg;gLfpd;wd. 
 
 ngz;fs; kw;Wk; Foe;ijfs; Nkk;ghl;L mikr;rfk; Foe;ijfSf;F vjpuhd ghypay; 
Fw;wq;fspypUe;J mtu;fisg; ghJfhg;gjw;fhf 2012-,y; Nghf;Nrh (POCSO) rl;lj;ij 
mwpKfg;gLj;jpaJ (Protection of Children from Sexual Offences). ghypay; Nehf;fj;jpw;fhf 
Foe;ijfis flj;jpr; nry;Yk; egu;fSk; ,r;rl;lj;jpd; fPo; jz;lidf;F cs;shfpd;wdu;. 
 
 ghypay; jhf;Fjy;> ghypay; Jd;GWj;jy; kw;Wk; Mghrk; Nghd;w Fw;wq;fspypUe;J 
ghJfhj;jy;. ,j;jifa Fw;wq;fis tpiue;J tprhupf;f rpwg;G ePjpkd;wq;fis mikj;jy;. 
 
jtwhd gad;ghl;Lf;F cs;shd Foe;ijfisg; ghJfhg;gjw;fhd mZFKiwfs; 
 
 jtwhd gad;ghl;bdhy; Jd;gj;jpw;F cs;shd Foe;ijfis fz;fhzpj;jy;> kjpg;gpLjy; 
kw;Wk; mstpLtjw;fhd topKiwfshtd: 
 
Foe;ijfs; cjtpf;fuk; (Child Helpline) 
 
 Foe;ijfs; cjtpf;fuk; r%fg; gzpahsu;fis epakpj;J Foe;ijfSf;F czT> 
ciwtplk; kw;Wk; ghJfhg;G toq;Ftjpy; cjtp GupfpwJ. 
 
Foe;ijfSf;F MNyhrid toq;Fjy; 
 
 cstpayhsu;fs;> r%fg; gzpahsu;fs; %yk; ghjpf;fg;gl;l Foe;ijfSf;F MNyhrid 
toq;fp topfhl;Ljy; kw;Wk; njhlu;r;rpahd MjuT mspj;y;. 
 
FLk;g MjuT 
 
 ghjpf;fg;gl;l Foe;ijfSf;F FLk;gj;jpy; cs;s midj;J cWg;gpdu;fSk; Mjuthd 
,Uf;f Ntz;Lk;. mtu;fSila ghjpg;GfspypUe;J kPs;tjw;F Kiwahd ftdj;Jld; $ba 
ghJfhg;ig toq;f Ntz;Lk;. 
 
kUj;jtg; guhkupg;G 
 
 ghypay; ghjpg;Gf;F cs;shd Foe;ijfs; kd mOj;jj;jpypUe;J tpLgl gapw;rp ngw;w 
Rfhjhu epGzu;fsplkpUe;J kUj;Jtg; guhkupg;G kw;Wk; rpfpr;ir ngw Ntz;Lk;. 
 
rl;l MNyhrid 
 
 ghjpf;fg;gl;l Foe;ijapd; FLk;gj;jpdu; my;yJ ghJfhtyu; jq;fs; tpUg;gg;gb> rl;l 
MNyhrfu; %yk; rl;l MNyhridia toq;Ftjw;F cupik cz;L. 
 
 Foe;ij cupikfs; ghJfhg;gpw;fhd Njrpa Mizak; (NCPCR) khu;r; 2007- ,y; 
Foe;ij rl;lq;fis kPw Kbahik kw;Wk; ehl;by; fhzg;gLk; Foe;ijfs; njhlu;ghd 
nfhs;iffspd; mtruj;ij typAWj;JfpwJ. 
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 18 taJ tiuapyhd midj;J Foe;ijfspd; ghJfhg;Gf;Fk; rkkhd Kf;fpaj;Jtk; 
cs;sJ. ghjpf;fg;glf;$ba tha;g;Gfs; mjpfKs;s Foe;ijfSf;F Kd;Dupik eltbf;if 
nfhs;iffis tiuaWf;fpwJ. 
 
kWtho;T 
 
 gs;spapy; kPz;Lk; Nru;j;J fy;tpiaj; njhlur; nra;tNj ghjpf;fg;gl;l Foe;ijf;fhd 
kWtho;thFk;. mf;Foe;ijahdJ gbg;gbahf kPz;Lk; jd;Dila ,ay;ghd epiyf;F kPz;L 
tUtjw;F ,J mtrpakhdjhFk;. 
 
rKjha mbg;gilapyhd Kaw;rpfs; 
 
 Foe;ijfisj; jtwhfg; gad;gLj;JtjpypUe;J jLf;f topg;Gzu;T Kfhk;fis 
elj;Jjy;. 
 
 Foe;ijfis ghypay; uPjpahf jtwhfg; gad;gLj;JtjpypUe;J jLj;jy; 
 
 cyfshtpa Kiwapy; typAWj;jg;gLk; Kf;fpakhf r%ff; nfhs;if> Foe;ijfis 
ghypay; Kiwapyhd jtwhd gad;ghl;bypUe;J jLf;Fk; Kaw;rpfshFk;. ,jid 
Nkw;nfhs;tJ ngw;Nwhu; kw;Wk; epWtd mikg;Gfspd; nghWg;ghFk;. ngw;Nwhu;fs; kw;Wk; 
Mrpupau;fs; %ykhf Foe;ijfSf;F nfhLf;fg;gl Ntz;ba mwpTiufshtd> 
 

• re;Njfg;gLfpd;w eguplk; my;yJ njupahj me;epa eguplk; NgRtJ kw;Wk; mtu; 
mUfpy; nry;tJ $lhJ. 

• ve;jnthU njupahj egUlDk; jdpahf ,Uf;ff; $lhJ. 
• muR my;yJ jdpahu; Nghf;Ftuj;J thfdq;fspy; (NgUe;Jfs;> Ml;Nlh> uapy;) jdpahf 

gazk; nra;Ak;NghJ ftdkhf ,Uf;f Ntz;Lk;. 
• ngw;NwhUf;Fj; njupahky;> vtuplkpUe;Jk; gzk;> nghk;ikfs;> gupRfs; my;yJ 

rhf;Nyl;Lfs; Nghd;wtw;iw thq;ff; $lhJ.  
• njupe;j my;yJ njupahj egu;fisj; njhl mDkjpf;ff; $lhJ. 

 
ek; Foe;ijfs; fz;zpakhd> ve;j tifapYk; td;Kiwaw;w> ghJfhg;ghd tho;f;ifia 
Nkw;nfhs;tjw;fhd #oiy cWjp nra;tJ rKjhaj;jpy; cs;s xt;nthU jdp kdpjupd; 
nghWg;ghFk;. 
 
kUe;J> My;f`hy; kw;Wk; Gifapiyapd; jtwhd gad;ghL 
 
 My;f`hy;>Gifgpbj;jy; kw;Wk; kUe;Jfis> cly; kw;Wk; kdk; rhu;e;jpUg;gJ 
mbikahjy; vdg;gLk;. ,e;jg; nghUl;fspYs;s mbikg;gLj;Jk; gz;Gs;s NghijahdJ> 
xUtiu jPa tpisTfSf;F cl;gLj;jp> mtu;fs; mg;nghUs;fis epue;jukhfr; 
rhu;e;jpUg;gjw;F ,l;Lr; nry;fpwJ. Gifapiy> My;f`hy; kw;Wk; kUe;Jfisj; jtwhfg; 
gad;gLj;Jjy; jdpegu;> mtupd; FLk;gk; kw;Wk; rKjhaj;jpy; jPa tpisTfis 
cz;lhf;FtJ kpFe;j ftdj;jpy; nfhs;s Ntz;ba xd;whFk;. ,e;j Mgj;jhd elj;ij 
Kiwia> Kiwahd fy;tp kw;Wk; topfhl;Ljy; %yk; jLf;f KbAk;. 
 
kUj;Jfspd; jtwhd gad;ghL 
 
 kUe;Jfs; tof;fkhf kUj;Jtupd; MNyhridapd; Ngupy; Neha; rpfpr;irf;fhfg; 
gad;gLj;jg;gl;L> NehapypUe;J Fzkile;jgpd; iftplg;gLfpd;wd. kUe;Jfis 
njhlu;r;rpahf gad;gLj;jtij tof;fkhf;fpf; nfhs;gtu;fs;> mjw;F mbikahfpd;wdu;. 
,JNt kUe;Jf;F (Nghijf;F) mbikahjy; my;yJ kUe;Jfspd; jtwhd gad;ghL 
vd;wiof;fg;gLfpwJ. 
 
 xU egupd; cly;> kdk; Mfpatw;wpd; nray;ghLfis cw;rhfg;gLj;Jtjd; %yNkh> 
kdr;Nrhu;T my;yJ njhe;juTf;F cs;shf;Ftjd; %yNkh> me;egupd; cly;> capupay;> 
cstpay; my;yJ r%f uPjpapyhd elj;ijia khw;wp mikf;Fk; kUe;J Nghij kUe;J 
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vd miof;fg;gLfpwJ. ,e;j kUe;Jfs; ika euk;G kz;lyj;Jld; njhlu;G nfhz;L cly; 
kw;Wk; kdjstpy; ghjpg;ig cz;lhf;Ffpd;wd. 
 
kUe;Jfspd; tiffs; 
 
 rpy tifahd kUe;Jfs; kNdhtpay; kUe;Jfs; vdg;gLfpd;wd. mit %isapd; kPJ 
nray;gl;L> mtw;wpd; nray;ghLfshd elj;ij> czu;twp epiy> rpe;jpf;Fk; jpwd;> 
mwpepiy Mfpatw;iw khw;wpaikf;fpd;wd. ,it kdepiy khw;Wk; kUe;Jfs; vd 
Fwpg;gplg;gLfpd;wd. 
 
kUe;jpid rhu;e;jpUj;jy; 
 
 ,k;khjpupahd kUe;Jfis cl;nfhz;L> KOtJkhf mk;kUe;jfis rhu;e;Js;s 
egu;fshy;> mk;kUe;Jfs; ,d;wp capu;tho ,ayhJ. ,e;epiyahdJ kUe;jpid 
rhu;e;jpUj;jy; vdf; Fwpg;gplg;gLfpwJ. 
 
cly; kw;Wk; kdk; rhu;e;jpUj;jy; 
 

• ,ay;ghd ey;y epiyapy; jd;Dila cly;nraypay; epiyiag; guhkupf;f 
kUe;Jfisr; rhu;e;jpUj;jy;. 

• kUe;Jfs; kd mOj;jj;ijf; Fiwg;gjw;F cjTfpd;wd vd;w cstpay; rhu;e;j 
czu;itf; nfhz;bUj;jy;. 

 

• kUe;Jfspd; jtwhd gad;ghL kw;Wk; rl;ltpNuhj flj;jy; kPjhd ru;tNjr ehs; - 
[_d; 26. 

• 1985 Mk; Mz;by; NghijA+l;Lk; kUe;Jfs; kw;Wk; kNdhtpay; kUe;Jfs; rl;lk; 
mwpKfg;gLj;jg;gl;lJ. 

 
kUe;Jfs; gad;ghl;bd; elj;ij khw;wq;fs; 
 
 ,sk; gUtj;jpdupilNa Vw;gLk; vjpu;kiwahd tpisTfshtd. 
 

• gbg;gpy; nray;jpwd; Fiwjy;> fy;Y}up kw;Wk; gs;spfspy; ,ilepw;wy;. 
• jd; Rfhjhuj;jpy; Mu;tkpd;ik> jdpik> kdmOj;jk;> Nrhu;T> Mf;Nuh~khd 

elj;ijfs;. 
• FLk;gk; kw;Wk; ez;gu;fSldhd cwTepiy rpije;J NghFjy;. 
• czT kw;Wk; J}q;Fk; gof;fq;fs; khWgLjy;. 
• cly; vil kw;Wk; grp Mfpatw;wpy; Vw;gLk; Vw;w ,wf;fk;. 
• vg;nghOJk; kUe;Jfs; ngWtjw;fhd gzk; fpilf;Fk; vspa topfisj; NjLjy;. 
• va;l;]; kw;Wk; n`gilb]; njhw;W Vw;gLjtjw;fhd tha;g;Gfs;. 

 
 cyf Rfhjhu epWtdk; (WHO) 1984 kUe;Jfspd; Nghij (mbikahjy;) my;yJ 
kUe;Jfspd; jtwhd gad;ghL vd;w thu;j;ijf;Fg; gjpyhf kUe;Jfis rhu;e;jpUj;jy; vd;w 
thu;j;ijiag; gad;gLj;j MNyhrid toq;fpAs;sJ. 
 
kUe;Jf;F mbikahjypypUe;J kPl;G 
(Drug De-addiction) 
 
 kUe;J mbikahjy; kPl;G Nkyhz;ik vd;gJ rpf;fyhd kw;Wk; fbdkhd gzpahFk;. 
kUe;Jf;F mbikahjypypUe;J xUtiu kPl;gJ vd;gJ ePz;l fhyk; gpbf;Fk;> nkJthd xU 
topahFk;. 
 
 FLk;g mq;fj;jpdu;fs;> ez;gu;fs; kw;Wk; rKjhak; cl;gl midtUk; ,jpy; xl;L 
nkhj;jkhf Kf;fpag; gq;F tfpf;f Ntz;Lk;. 
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er;R ePf;fk; 
 
 rpfpr;irapd; Kjy; fl;lk; er;R ePf;fkhFk;. ,J kUe;Jfisg; gbg;gbahf epWj;jp> 
mbikahdtiu mwpFwpfspypUe;J kPl;gjw;F cjTfpwJ. ,jdhy; mtu;fs; fLikahd cly; 
kw;Wk; czu;TuPjpahd njhe;juTf;F cs;shfpd;wdu;. Fwpg;gpl;l kUe;Jfis toq;Ftjd; 
%yk; ,jid ftdkhff; ifahsyhk;. 
 
cstpay; rpfpr;ir 
 
 cstpay; rpfpr;irapy; jdpg;gl;l kw;Wk; FO MNyhrid> cstpayhsu;fs; kw;Wk; 
MNyhrfu;fshy; toq;fg;gLfpwJ. ,e;j rpfpr;irahdJ mbikahdtu;fspd; kd mOj;jj;ijf; 
Fiwg;gjw;fhd Kaw;rpfs;> jpdrup rpf;fy;fisj; jPu;g;gjw;fhd Gjpa top Kiwfis fw;Wj; 
jUjy;> NghJkhd czT> Xa;T kw;Wk; mikjp Mfpatw;iw cs;slf;fpajhFk;. 
 
FLk;g cWg;gpdu;fSf;F MNyhrid 
 
 rKjhag; gzpahsu;fs; FLk;g cWg;gpdu;fSf;F MNyhrid toq;Ftjdhy;> mth;fs; 
Nghijf;F mbikahd jq;fs; FLk;g cWg;gpdu;fis epuhfupf;Fk; mZFKiwia khw;wpf; 
nfhs;fpd;wdu;. mjdhy; Nghijf;F mbikahdtu;fs; mtu;fs; 
FLk;gj;jpduhYk;>rKjhaj;jhYk; Vw;Wf; nfhs;sg;gLfpd;wdu;. 
 
kWtho;T 
 
 mtu;fSf;F Kiwahd njhopy;rhu; gapw;rp mspf;fg;gLtjd; %yk;> mtu;fs; eykhd 
tho;f;if thoTk;> rKjhaj;jpy; gaDs;s mq;fj;jpduhf khwTk; toptFf;fpwJ. 
 
Gifapiyapd; jtwhd gad;ghL 
 
 GifapiyahdJ epf;Nfhl;bahdh nlhghf;fk; kw;Wk; epf;Nfhl;bahdh u];bfh Mfpa 
Gifapiyj; jhtuq;fspypUe;J ngwg;gLfpwJ. ,tw;wpd; ,sk; fpisfspd; cyu;e;j> 
gjg;gLj;jg;gl;l ,iyfs;> cyfshtpa tzpf uPjpapyhd Gifapiy jahupg;gpy; 
gad;gLfpd;wd. mjpypUf;Fk; “epf;Nfhl;bd;” vDk; My;fyha;L Gifapiyf;F xUtu; 
mbikahjiy Vw;gLj;JfpwJ. epf;Nfhl;bd; fpsu;r;rpiaj; J}z;Lk;> kpfTk; jPq;F 
tpistpf;fpd;w> er;Rj;jd;ik tha;e;j nghUshFk;. 
 
Gifapiyg; gad;ghL 
 
 Gifgpbj;jy;> nky;Yjy; kw;Wk; cwpQ;Rjy; Nghd;wtw;wpw;fhf Gifapiy 
gad;gLj;jg;gLfpwJ. RUl;L> rpfnul;Lfs;> gPbfs;> Foha;fs;> `_f;fh Mfpatw;wpypUe;J 
ntspg;gLk; Gifia Rthrpj;jy; Gifgpbj;jyhFk;. J}s; tbtpyhd Gifapiy ntw;wpiyAld; 
Nru;j;J nky;yg;gLfpwJ. khT Nghd;w Gifapiy %f;fpd; topahf vLj;Jf; nfhs;sg;gLjy; 
cwpQ;Rjy; (%f;Fg; nghb) vdg;gLfpwJ. 
 
Gifgpbj;jypd; Mgj;Jfs; kw;Wk; Gifapiyapd; tpisTfs; 
 
 Gif cs;spOf;fg;gLk;NghJ> jpRf;fshy; cwpQ;rg;gLfpd;w Ntjpg; nghUs;fs; gpd;tUk; 
jPq;F jUk; tpisTfis Vw;gLj;Jfpd;wd. 
 

i. Gifgpbj;jypd; NghJ ntspg;gLk; Gifapy; cs;s ngd;Nrhigupd; kw;Wk; ghypirf;spf; 
i`l;Nuhfhu;gd;fs; vDk; Gw;WNeha;f;fhuzpfs;> EiuaPuy; Gw;WNehia 
cz;lhf;Ffpd;wd. 

ii. Gifgpbj;jypdhy; njhz;il kw;Wk; %r;Rf;Foypy; Vw;gLk; tPf;fk;> %r;Rf;Foy; mow;rp 
(bronchitis) kw;Wk; EiuaPuy; fhrNeha;f;F (Pulmonary tuberculosis) toptFf;fpwJ. 

iii. EiuaPuypd; %r;R rpw;wiwfspy; (lung alveoli) Vw;gLk; tPf;fk; thA gupkhw;wj;jpw;fhd 
Nkw;gug;ig Fiwj;J vk;igrPkh vDk; Nehia cz;lhf;FfpwJ. 
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iv. Gifgpbj;jypd;NghJ cz;lhFk; Gifapy; cs;s fhu;gd;-Nkhdhf;irL ,uj;j 
rptg;gZtpy; cs;s `PNkhFNshgpDld; gpizg;ig Vw;gLj;jp mjd; Mf;rp[d; vLj;Jr; 
nry;Yk; jpwid Fiwf;fpwJ. ,jdhy; cly; jpRf;fspy; i`ghf;rpahit 
cz;lhf;FfpwJ. 

v. Gifgpbj;jypdhy; Vw;gLk; mjpf ,uj;j mOj;jk; ,ja Neha;fs; cz;lhtjw;fhd 
Mgj;ij mjpfupf;fpwJ. 

vi. ,iug;ig Rug;gpid mjpfupj;J> ,iug;ig kw;Wk; Kd;rpWFly; Gz;fis (my;ru;) 
Vw;gLj;JfpwJ. 

vii. Gifapiy nky;Yjy; tha; Gw;WNehia Vw;gLj;JfpwJ. 
 
 cyf Rfhjhu epWtdk; (WHO) 1984 Nghij (drug) vd;w thu;j;ijiag; gad;gLj;j 
MNyhrid toq;fpaJ. WHO ntspapl;l cj;jutpd;gb midj;J rpfnul; tpsk;guq;fspYk; 
kw;Wk; ml;ilg; ngl;bfspYk; “Gif gpbj;jy; cly;eyj;jpw;Fj; jPq;fhdJ”vd;w rl;luPjpahd 
vr;rupf;if ,lk; ngw;wpUf;f Ntz;Lk;. 
 
Gifgpbj;jiy jLj;jy; 
 
 Gifgpbj;jy; kw;Wk; Gifapiy nky;Yjypdhy; Vw;gLk; Mgj;Jfid mwpe;J 
,sk;gUtj;jpdUk; tajhdtu;fSk; ,g;gof;fj;ij jtpu;j;Jf; nfhs;tJ mtrpakhFk;. jFe;j 
MNyhrid kw;Wk; kUj;Jt cjtpfs;> mbikahdtu;fis mg;Gifg; gof;fj;jpypUe;J 
Kw;wpYk; tpLgl cjTk;. 
 
 Gifapiy vjpu;g;Gr; rl;lk; Nk-1 2001,y; nfhz;L tug;gl;lJ. 2030-Mk; mz;by; 
cyfstpy; Mz;Lf;F 10 kpy;ypad; mstpy; ,wg;gpid Vw;gLj;Jtjw;fhd kpfg;ngupa xw;iwf; 
fhuzpahf Gifapiy jpfOk; vd vjpu;ghu;f;fg;gLfpwJ. 
 
 Nk – 31 Gifapiy vjpu;g;G ehshff; fUjg;gLfpwj. (cyf Gifapiy vjpu;g;G ehs;) 
 
kJ mUe;Jgtu;fspd; kWtho;tpw;fhd eltbf;iffs; 
 
fy;tp kw;Wk; MNyhrid 
 
 fy;tp kw;Wk; jFe;j MNyhridfs;> kJ mUe;Jgtu;fs; jq;fs; gpur;rpidfs; kw;Wk; 
kd mOj;jj;ij vjpu;nfhz;L mtw;wpypUe;JtpLglTk;> tho;f;ifapd; Njhy;tpfis Vw;Wf; 
nfhs;sTk; cjTk;. 
 
cly; nray;ghLfs; 
 
 kWtho;it Nkw;nfhs;Sk; egu;fs;> E}y;fs; thrpj;jy;> ,ir> tpisahl;L> Nahfh 
kw;Wk; jpahdk; Nghd;w eykhd nray;ghLfis Nkw;nfhs;s Ntz;Lk;. 
 
ngw;Nwhu;fs; kw;Wk; rf kdpju;fsplk; cjtpia ehLjy; 
 
 rpf;fy; epiwe;j #o;epiy Vw;gLk;NghJ> ghjpf;fg;gl;l egu;fs; jq;fspd; ngw;Nwhu;fs; 
kw;Wk; rf kdpju;fsplkpUe;J cjtp kw;Wk; topfhl;Ljiyg; ngw Ntz;Lk;. jq;fsJ 
gjl;lkhd czu;Tfs;> jq;fsJ gjl;lkhd czu;Tfs;> jtwhd nray;fisf; Fwpj;Jg; 
NgRtjd; %yk;> NkYk; mj;jtWfisr; nra;ahky; jq;fis jLj;Jf; nfhs;s cjTk;. 
 
kUj;Jt cjtp 
 
 cstpayhsu;fs; kw;Wk; kdey kUj;Jtu;fsplkpUe;J cjtpfs; ngWtjd; %yk; 
jq;fSila ,f;fl;lhd epiyapypUe;J tpLgl;L> epk;kjpahd kw;Wk; mikjpahd tho;f;ifia 
tho KbAk;. 
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 kJtpypUe;J kPl;G (de-addiction) kw;Wk; kWtho;T jpl;lq;fs; jdpegUf;F cjtpfukhf 
cs;sd. ,jdhy; mtu;fs; jq;fSila gpur;rpidfspypUe;J KOikahf tpLgl;L> ,ay;ghd 
kw;Wk; eykhd tho;f;ifia tho KbAk;. 
 
tho;f;if Kiw khw;wq;fs; fhuzkhf Vw;gLk; Neha;fs; kw;Wk; NfhshWfs; 
 
 ek; rKjhaj;jpy; Kiwaw;w tho;f;if Kiw> kd mOj;jk; kw;Wk; kd ,Wf;fk; 
(Strain) Nghd;wtw;wpd; fhuzkhf Neha;fs; mjpfstpy; fhzg;gLfpd;wd. ,it njhw;wh 
Neha;fshFk;. NkYk; Fwpg;gpl;l Neha; mwpFwpfisf; nfhz;L ghjpg;Gf;Fs;shdtu;fisf; 
fz;lwpayhk;. ,J clypd; jpRf;fs; kw;Wk; cWg;Gfspy; Vw;gLk; FiwghL> tsu;rpij khw;w 
nray;ghLfspy; Vw;gLk; njhe;juTfshy; Vw;gLfpwJ. ,tw;wpw;F jdpg;gl;l egupd; ,ay;ghd 
tho;tpy; khw;wq;fs; Njitg;gLfpd;wd. 
 
lahgB]; nky;ypl]; (ePupopT Neha;) 
 
 lahgB]; nky;ypl]; xU ehs;gl;l tsu;rpij khw;wf; NfhshwhFk;. (fpNuf;fj;jpy; 
lahgB]; - XLfpd;w : nky;ypl]; - ,dpg;G vdg; nghUs;gLk;). 
 
 ,d;Rypd; Rug;gpapd; gw;whf;Fiwahd> Fiwghlhd ,d;Rypd; nray;ghL my;yJ 
,d;Rypd; Ruf;fhik Nghd;wtw;why; mjpfupf;Fk; ,uj;j FSf;Nfh]; msT ,jd; gz;ghFk;. 
,J nghJthf mjpf mstpy; fhzg;gLk; fizaf; FiwghlhFk;. tif - 1 kw;Wk; tif – 
2 ePupopT Neha;j;jhf;fk; cyf mstpy; mjpfupj;J tUfpwJ. 
 
tif-1 ,d;Rypd; rhu;e;j ePupopT Neha; (IDDM) 
 
 ePupopT Nehahspfspy; 10%-ypUe;J 20% IDDM (Insulin Dependent Diabetes Mellitus) 
tifiar; rhu;e;jtu;fshtu;. ,J Foe;ijfs; kw;Wk; ,sk; tajpdupilNa Vw;gLfpwJ. ,J 
jpBnudj; Njhd;Wk;> capUf;F Mgj;jhdJ. ,J fizaj;jpy; cs;s gPl;lh nry;fs; moptjd; 
fhuzkhf Vw;gLfpwJ. ,jdhy; tof;fj;jpw;F khwhf> NghJkhd msT ,d;Rypd; Ruf;fhky; 
,uj;jj;jpy; FSf;Nfh]pd; msT mjpfupf;fpwJ (i`gu;fpisrPkpah). 
 
fhuzq;fs;: kugZ kuGtop kw;Wk; Rw;Wr;#oy; fhuzpfs; (itu]; fhuzkhf njhw;Wfs; 
fLikahd kd mOj;jk;) Mfpait ,t;tifahd ePupopT Neha;f;F fhuzkhfpd;wd. 
 
tif-2 ,d;Rypd; rhuhj ePupopT Neha; (NIDDM) 
 
 tajhNdhupd; ePupopT Neha; vd;W miof;fg;gLk;. ,J (NIDDM – Non Insulin 
Dependen Diabetes Mellitus) 80%-ypUe;J 90% ePupopT Nehahspfspy; fhzg;gLfpwJ. ,J 
nkJthfTk;> kpjkhfTk; cUthfp mjpf epiyg;Gj; jd;ik ngWfpwJ. fizaj;jhy; 
Ruf;fg;gLfpd;w ,d;Rypdpd; msT NghJkhdjhf cs;sJ. Mdhy; mjd; nray;ghL FiwghL 
cs;sjhff; fhzg;gLfpwJ. ,d;Rypdpd; ,yf;F nry;fs; mjw;F gjpy;tpid Guptjpy;iy. ,J 
nry;fSf;Fs; FSf;Nfh]; nry;tij mDkjpg;gjpy;iy. 
 
fhuzq;fs; : ,jw;fhd fhuzq;fs; gy fhuzpfisf; nfhz;lJ. taJ mjpfupj;jy; (eLj;ju 
kw;Wk; tajhdtu;fis ghjpf;Fk;)> cly; gUkd;> cly; ciog;gpy;yhj tho;f;if Kiw> 
msTf;fjpfkhf cz;Zjy;> cly; nray;ghLfs; ,y;yhik Nghd;w fhuzpfs; ,jw;F 
fhuzkha; mikfpd;wd. 
 
 ,e;jpahtpy; vl;L Ngupy; xUtu; ePupopT Nehahsp Mthu;. WHO-tpd; jpUj;jk; 
nra;ag;gl;l Gs;sp tptug;gb 2025-,y; ,e;jpahtpy; 57.2 kpy;ypad; ePupopT Nehahspfs; 
,Uf;fyhk; vdf; fzf;fplg;gl;Ls;sJ. ePupopT Neha; Vw;gLtjw;fhd ruhrup taJ 40 MFk;. 
gpw ehLfspy; 55 tajhFk;. 2030 -,y; ,wg;ig Vw;gLj;Jfpd;w fhuzpfspy; ePupopT Neha; 7-
tjhfj; jpfOnkd cyf Rfhjhu (WHO) mikg;G njuptpf;fpwJ. 
 
mwpFwpfs; 
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 ePupopT Neha; gy tsu;rpijkhw;wq;fSld; njhlu;GilaJ. kpf Kf;fpakhd 
mwpFwpfshtd> 
 

• ,uj;jj;jpy; FSf;Nfh]pd; msT mjpfupj;jy; (i`gu;fpisrPkpah). 
• mjpfsT rpWePu; ntspNaWjy; (ghypA+upah) mjdhy; Vw;gLk; ePu; ,og;G. 
• ePhpog;gpdhy; Vw;gLk; jhfk; (ghypbg;rpah) kw;Wk; mjidj; njhlu;e;J mjfpsT ePu; 

gUFjy;. 
• mjpfg;gbahd FSf;Nfh]; rpWePupy; ntspNaw;wg;gLjy; (fpisNfh#upah). 
• mjpfg;gbahd FSf;Nfh]; rpWePupy; ntspNaWtjd; fhuzkhf Vw;gLk; mjpfg;gbahd 

grp (ghypNg[pah). 
• Nrhu;T kw;Wk; vil ,og;G. 

 
tif - 1 kw;Wk; tif – 2 ePupoptpd; NtWghLfs; 
 

fhuzpfs; tif-1 ,d;Rypd; rhu;e;j 
lahgB]; nky;ypl]; (IDDM) 

tif-2 ,d;Rypd; rhuhj lahgB]; 
nky;ypl]; (NIDDM) 

Nehapd; jhf;fk; 10– 20% 80 – 90% 
njhlq;Fk; gUtk; ,sk;gUtj;jpy; njhlq;FfpwJ. 

(20 taJf;F FiwthNdhu;) 
tajhNdhupy; fhzg;gLfpwJ. (30 
tajpw;F Nkw;gl;Nlhu;) 

cly; vil rhjhuzkhd cly; vil 
my;yJ vil Fiwjy; 

cly;gUkd; 

FiwghL gPl;lh nry;fs; moptjhy; 
,d;Rypd; gw;whf;Fiw 
Vw;gLfpwJ. 

,yf;F nry;fs; ,d;RypDf;F gjpy; 
tpid GupahkypUg;gJ. 

rpfpr;ir ,d;Rypid vLj;Jf; nfhs;Sjy; 
mtrpakhfpwJ. 

czT> clw;gapw;rp kw;Wk; 
kUe;Jfshy; fl;Lg;gLj;jg;gLfpwJ. 

 
 WHO-tpd; mstPl;bd;gb czTz;zh epiyapy; ,uj;j FSf;Nfh]pd; msT 140 
kpfp/nlrpyp tpl mjpfkhfTk; my;yJ rPuw;w ,uj;j FSf;Nfh]; msT 200 kpfp/nlrpyp-I 
tpl mjpfkhfTk; ,uz;L re;ju;g;gq;fSf;F Nky; fhzg;gl;lhy; lahgBi]f; fz;lwpe;J 
cWjpg;gLj;Jjy; mtrpakhdjhFk;. 
 
ePupopT jLg;G kw;Wk; fl;Lg;ghL 
 
 ePupoptpd; Nkyhz;ikahdJ mjd; tif kw;Wk; jPtpuj;ijg; nghWj;j khWgLk;. 
czTf; fl;Lg;ghL> Fiw ,uj;j ru;f;fiuf;fhd kUe;Jfs;> ,d;RypDf;fhd Crpfs; kw;Wk; 
clw;gapw;rp Mfpa Nkyhz;ik Kiwfs; %yk; ,uj;j FSf;Nfh]pd; msit rPuhfg; 
guhkupg;gNj ePupopT Nkyhz;ikapd; xl;L nkhj;j Fwf;NfhshFk;. 
 
czTf; fl;Lg;ghl;L Nkyhz;ik 
 
 Fiwthd fhu;Nghi`l;Nul; kw;Wk; ehu;r;rj;J kpf;f czTfs; kpfTk; nghUj;jkhdit. 
fhu;Nghi`l;Nul;Lfs; ];lhu;r; kw;Wk; rpf;fyhd ru;f;fiu tbtj;jpy; vLj;Jf; nfhs;sg;gl 
Ntz;Lk;. Rj;jpfupf;fg;gl;l ru;f;fiu (Rf;Nuh];> FSf;Nfh];) vLj;Jf; nfhs;Sjy; jtpu;f;fg;gl 
Ntz;Lk;. ehs;NjhWk; KO jhdpaq;fs;> rpW jhdpaq;fs; (Nrhsk;> fk;G> Nfo;tuF) fPiu 
tiffs;> NfhJik kw;Wk; jPl;lg;glhj muprp Nghd;wtw;iw cs;slf;fpajhf czT Kiw 
mika Ntz;Lk;. 
 
 nkhj;j fNyhup kjpg;gpy; 50 – 55% msT fhu;Nghi`l;Nul; %yk; guhkupf;fg;gl 
Ntz;Lk;. mj;jpahtrpakhd mkpNdh mkpyq;fisg; ngw 10 – 15% Gujk; nfz;l czit 
vLj;Jf;nfhs;s Ntz;Lk;. nkhj;j fNyhupapy; 15 – 25% nfhOg;igf; nfhz;bUf;f Ntz;Lk;. 
epiwTw;w nfhOg;gpid Fiwthf vLj;Jf; nfhs;s Ntz;Lk;. epiwTwhj gy;nfhOg;G 
mkpyq;fs; mjpfkhf vLj;Jf; nfhs;sg;gl Ntz;Lk;. 
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,d;Rypd; %yk; Nkyhz;ik nra;jy; 
 
 ,uj;jj;jpy; FSf;Nfh]pd; msitg; guhkupg;gjpy; tzpf uPjpapy; jahupf;fg;gLk; 
(FWfpa kw;Wk; ePz;l ehs;fs; nray;gLk;) ,d;Rypd;fSk; cjTfpd;wd. 
 
cly; nray;ghL 
 
 ePupopT Nehiaf; fl;Lg;gLj;jtjpy; clw;gapw;rp Kf;fpag; gq;F tfpf;fpwJ. NkYk; ,J 
jirfSf;F tYT+l;b> mtw;iw tpiwg;Gj; jd;ikAld; guhkupf;fpwJ. 
 
fy;tp kw;Wk; tpopg;Gzu;T 
 
 ePupopT Nehahy; ghjpf;fg;gl;ltu;fs;> Nehapd; jd;ik> ,uj;j ru;f;fiu fl;Lg;ghl;by; 
,y;yhjNghJ Nehapd; jPtpuk; kw;Wk; mjdhy; Vw;gLk; ePz;l fhy rpf;fYf;fhd tha;g;Gfs; 
Mfpatw;iwg; gw;wpa fy;tpawpitg; ngw Ntz;Lk;. czT> clw;gapw;rp kw;Wk;  kUe;Jfs; 
njhlu;ghd mwpTiufs; tpsf;fg;gl Ntz;Lk;. 
 
 fiuahj ehu;r;rj;J nfhz;l Msp tpijfs;> nfha;ah> jf;fhsp kw;Wk; fPiufs; ,uj;j 
ru;f;fiu msit Fiwg;gjpy; cjTfpd;wd. 
 
cly;gUkd; 
 
 mjpfg;gbahd nfhOg;G Nru;tjhy; clypd; vil mrhjhuzkhf mjpfupg;gJ cly; 
gUkd; vdg;gLk;. cly; gUkd; vd;gJ rKjhak;> elj;ij> cstpay;> tsu;rpij khw;wk; 
kw;Wk; nry; fhuzpfspd; jhf;Fj;jpdhy; cUthFk; xU rpf;fyhd ehs;gl;l gy;Nehf;F 
NehahFk;. 
 
 nrytopf;Fk; msit tpl cl;nfhs;Sk; cztpd; fNyhup msT mjpfupf;Fk;NghJ 
cly;gUkd; cz;lhfpwJ. xUtuJ taJ kw;Wk; cauj;jpw;Nfw;w vil ruhrup epiyahd 
vilia tpl mjpfupf;Fk;NghJ cly; gUkd; kw;Wk; vil mjpfupj;jy; fhzg;gLk;. clypd; 
nfhOg;G msT kw;Wk; eyk; rhu;e;j Mgj;jpid clw;gUkf; FwpaPl;ilf; (BMI) nfhz;L 
mstplyhk;. 
 
 BMI = vil (fpfp)/cauk; (kP2)  
 
 msTf;fjpfkhf cz;Zfpd;w xt;nthU 7 fNyhup cZtpYk; 1 fp nfhOg;G clypy; 
Nrfukhfp> cly; gUkd; mjpfupf;f toptFf;fpwJ. mbg;Ngh]; jpRf;fspy; mjpfkhf NrUk; 
nfhOg;G cly; vilia 20%– 25% msTf;F $l;LfpwJ. ruhrup cly; vilia tpl 
10%f;Fk; mjpfkhd vil nfhz;ltu; mjpf vil cilNahu; kw;Wk; 20% f;Fk; mjpfkhd 
vil nfhz;ltu; cly;gUkd; cilNahu; vdg;gLtu;. 
 
fhuzq;fs; kw;Wk; Mgj;J fhuzpfs; 
 
 kugpay; fhuzpfs;> cly; ciog;gpd;ik> czTg; gof;f tof;fq;fs; (msTf;fjpfkhf 
cz;Zjy;) kw;Wk; ehskpy;yh Rug;gpf; fhuzpfs; Nghd;wtw;why; cly; gUkd; cz;lhfpwJ. 
cau; ,uj;j mOj;jk;> ePupopT Neha;> gpj;jg;ig Neha;fs;> fNuhdup ,ja Neha; kw;Wk; 
fPy;thjk; (%l;L tPf;fk; - Mu;j;iub];) Nghd;wit cly;gUkd; mjpfupg;ghy; Vw;gLk; Mgj;jhd 
Neub tpisTfshFk;. 
 
clw;gUkd; jLg;G kw;Wk; fl;Lg;ghl;L Kiwfs; 
 
czTf; fl;Lg;ghl;L Nkyhz;ik 
 
 Fiwe;j fNyhup> ,ay;ghd Gujk;> itl;lkpd;fs;> fdpkq;fs;> fl;Lg;gLj;jg;gl;l 
fhu;Nghi`l;Nul;> nfhOg;G> mjpf ehu;r;rj;J kpf;f czTfs; Nghd;wit cly; vil 
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mjpfupg;gijj; jLg;gitfshFk;. vil Fiwg;gpy; fNyhup fl;Lg;ghL ghJfhg;ghdJk;> kpfTk; 
gaDs;sJk; MFk;. 
 
clw;gapw;rpfs; 
 
 kpjkhd clw;gapw;rpAld; $ba Fiwe;j fNyhup czT> cly; viliaf; Fiwg;gjpy; 
jpwd; kpf;fjhf tpsq;FfpwJ. kd mOj;jk; fhuzkhf mjpfg;gbahd czT 
cl;nfhs;Sjiy jpahdk;> Nahfh kw;Wk; cly; ciog;gpd; %yk; Fiwf;f KbAk;. 
 
,ja Neha;fs; 
 
 ,ja Neha;fs;> ,jak; kw;Wk; ,uj;j ehsq;fSld; njhlu;G nfhz;lit. gutyhff; 
fhzg;gLk; ,jaf;Foy; Neha; (fNuhdup ,ja Neha; - CHD)> ,uj;j ehsq;fspy; nfhy];buhy; 
gbtjhy; Vw;gLfpwJ. 
 
 nfhOg;G gbjyhdJ> tof;fkhf Foe;ijg; gUtj;jpypUe;J njhlq;fp gy Mz;Lfs; 
ePbg;gjd; fhuzkhf ,ja Neha; cz;lhfpwJ. ,it nky;ypa nfhOg;G fPuy;fs; Kjy; 
rpf;fyhd ehupioj; jl;Lfshd>gpNsf; cUthtJ tiu ,Uf;fyhk;. ,J ,jaj; jirfSf;F 
,uj;jj;ij toq;Ffpd;w ngupa kw;Wk; eLj;ju msTila jkdpfisr; RUq;fr; nra;tjd; 
%yk;> Mu;j;Nuh];fpspNuhrp]; Neha;f;F toptFf;fpwJ. NkYk; ,J jpBnudj; Njhd;Wk; 
,];fpkpah (,jaj; jirfSf;F Fiwthd ,uj;j Xl;lk;) kw;Wk; ,jaj; jir erpTwy; 
(,jaj; jir jpRf;fspd; ,wg;G) Neha;f;F toptFf;fpwJ. 
 
 ,e;jpau;fspd; ,uj;jj;jpy; ,Uf;f Ntz;ba tpUk;gj;jf;f nfhOg;gpd; msthdJ 
200kpfp/nlrpyp MFk;. ,uj;jj;jpy; nfhOg;gpd; msT 200ypUe;J 300 kpfp/nlrpyp Mf 
mjpfupf;Fk; NghJ ,jaf; Foy; (fNuhdup ,ja Neha;) Neha;f;fhd Mgj;Jk; mjpfupf;fpwJ. 
 
Mgj;J fhuzpfs; 
 
 ,ja Neha;f;fhd Kf;fpa fhuzk; kw;Wk; gq;fspg;Gf; fhuzpfshf 
i`gu;nfhy];BNuhyPkpah (,uj;j nfhOg;G mjpfupj;jy;) kw;Wk; kpif ,uj;j mOj;jk; 
(i`gu;nld;rd;) Nghd;wit tpsq;Ffpd;wd. ,jw;F rpfpr;ir Nkw;nfhs;shtpby;> %is kw;Wk; 
rpWePufq;fspy; fLikahd ghjpg;ig cz;lhf;fp ,wg;ig Vw;gLj;jyhk;. 
 
fhuzq;fs; 
 
 ghuk;gupak; (FLk;g tuyhW)> mjpfsT epiwTw;w nfhOg;G kw;Wk; nfhy];l;uhiyf; 
nfhz;l czT> clw;gUkd;> taJ mjpfupj;jy;> Gif gpbj;jy;> czu;r;rptrg;gLjyhy; 
Vw;gLk; kdmOj;jk;> ,af;fkpy;yhj tho;f;if Kiw> mjpfsT My;f`hiy cl;nfhs;Sjy; 
kw;Wk; cly; ciog;gpd;ik Nghd;wit ,ja Neha;f;fhd fhuzq;fshFk;. 
 
mwpFwpfs; 
 
 %r;R jpzwy;> jiytyp> Nrhu;T> jiy Rw;wy;> neQ;R typ> fhy; tPf;fk; kw;Wk; 
,iug;ig Fly; njhe;juTfs; Nghd;wit ,ja Nehapd; mwpFwpfshFk;. 
 
 HDL (mjpf mlu;j;jp nfhz;l ypg;NghGujk;) my;yJ ey;y nfhy];l;uhy; ,ja 

Neha;f;fhd Mgj;ij Fiwf;fpwJ. khwhf LDL (Fiw mlu;j;jp nfhz;l ypg;NghGujk;) ,ja 
Neha;f;fhd Mgj;ij mjpfupf;fpwJ. 
 
,ja Neha;fs; jLg;G kw;Wk; fl;Lg;ghL 
 
 Fiwthd fNyhup nfhz;l cztpid cl;nfhs;sy;> epiwTw;w nfhOg;G kw;Wk; mjpf 
nfhy];l;uhy; nfhz;l czT tiffs;> Fiwthd fhu;Nghi`l;Nul;Lfs; kw;Wk; rhjhuz 
cg;G Mfpatw;iwf; Fiwthf cl;nfhs;Sjy; Nghd;wit ehk; czT Kiwapy; Nkw;nfhs;s 
Ntz;ba khw;wq;fshFk;. mjpfsT epiwTwhj gy;nfhOg;G mkpyq;fs; (PUFA) nfhz;l 
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czT mtrpakhdjhFk;. ehu;r;rj;J kpf;f czTfs;> goq;fs;> fha;fwpfs;> Gujk;> fdpkq;fs; 
kw;Wk; itl;lkpd;fs; mjpf mstpy; vLj;Jf; nfhs;Sjy; NjitahdjhFk;. 
 
cly; nray;ghLfs; 
 
 ehs;NjhWk; clw;gapw;rp nra;jy;> elj;jy; kw;Wk; Nahfh Nghd;wit cly; viliag; 
guhkupg;gjw;F mj;jpahtrpakhd xd;whdjhFk;. 
 
mbikg;gLj;Jk; nghUs;fis jtpu;j;jy; 
 
 My;f`hy; gUFjy; kw;Wk; Gifgpbj;jiy jtpu;f;f Ntz;Lk;. 
 
Gw;WNeha; 
 
 cyfstpy; Mz;L NjhWk; 4 kpy;ypad; kf;fs; Gw;WNehapd; fhuzkhf ,wf;fpd;wdu;. 
,e;jpahtpy; xU kpy;ypaDf;Fk; mjpfkhNdhu; Gw;WNehapd; ghjpg;gpw;F cs;shfpd;wdu;. 
Gw;WNeha; vd;w nrhy;Yf;F ,yj;jPd; nkhopapy; ‘ez;L’ vd;W nghUs;. Gw;WNehiag; gw;wpa 
gbg;Gf;F “Md;fhy[p” (Md;Nfh – fl;b) vd;W ngau;. 
 
 fl;Lg;ghlw;w> mgupkpjkhd nry; gpupjy; Gw;WNehahFk;. ,J mUfpYs;s jpRf;fSf;Fs; 
CLUtp> fl;bfs; my;yJ epNahgpshrj;ij (Gjpa tsu;r;rp) cUthf;fp jpRf;fis mopf;fpwJ. 
,J NtWgl;l nry;fspd; njhFg;ghFk;. ,J ,ay;ghd nry; gpupjiy Nkw;nfhs;tjpy;iy. 
 
 Gw;W nry;fs; clypd; njhiytpYs;s ghfq;fSf;Fk; ,lk; ngau;e;J Gjpa jpRf;fis 
mopf;fpd;wd. ,e;epfo;T nkl;lh];lhrp]; vd;W miof;fg;gLfpwJ. nkl;lh];lhrp];]]dhy; 
mbf;fb ghjpg;Gf;F cs;shFk; cWg;Gfs; EiuaPuy;> vYk;Gfs;> fy;yPuy;> Njhy; kw;Wk; %is 
MFk;. 
 
 cyf Gw;WNeha; ehs; - gpg;utup 4 
 Njrpa Gw;WNeha; tpopg;Gzu;T ehs; - etk;gu; 7 
 
Gw;WNehapd; tiffs; 
 
 cUthFk; jpRf;fspd; mbg;gilapy; Gw;WNeha;fs; tifg;gLj;jg;gLfpd;wd. mit> 
 

1. fhu;rpNdhkh: vgpjPypay; kw;Wk; Rug;gpfspd; jpRf;fspy; cUthfpwJ. ,t;tifg; 
Gw;WNeha; Njhy;> EiuaPuy;> tapW kw;Wk; %is Mfpatw;wpy; Vw;glyhk;. Rkhu; 85% 
Gw;WNeha;fs; ,t;tifiar; rhu;e;jit. 

2. rhu;Nfhkh: ,izg;G kw;Wk; jirj; jpRf;fspy; cUthFk;. Gw;WNeha; ,t;tifiar; 
rhu;e;jJ. ,t;tifg; Gw;WNeha; vYk;G> FUj;njYk;G> jir ehz;fs;> mbg;Ngh]; jpR 
kw;Wk; jirfs; Mfpatw;wpy; Vw;glyhk;. Gw;WNehapy; 1% ,t;tifiar; Nru;e;jit. 

 
fl;bfspd; tiffs;: 
 
 jPq;fw;w my;yJ Nkypf;dd;l; tif my;yhj fl;bfs; 
 
 cWg;GfSf;Fs;shfNt ghjpg;ig Vw;gLj;Jk;. clypd; kw;w ghfq;fSf;F gutgH 
 
 Nkypf;dd;l; fl;bfs; 
 
 ngUf;fkile;j nry; FOf;fs; Ntfkhf tsu;r;rpaile;J Rw;wpAs;s ,ay;ghd 
jpRf;fspy; CLUtp ghjpg;ig Vw;gLj;Jk;. 
 

3. ypA+f;Nfkpah: vYk;G k[;i[ kw;Wk; epzePu; Kbr;Rfspy; ,uj;j nts;is mZf;fspd; 
vz;zpf;if mjpfupg;gJ ,jd; gz;ghFk;. ,J ,uj;jg; Gw;WNeha; vd;W 
miof;fg;gLfpwJ. nghJthff; fhzg;gLk; ,t;tifg; Gw;WNeha; 15 taJf;Fk; 
Fiwthd Foe;ijfspy; ghjpg;ig Vw;gLj;JfpwJ. 
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Gw;WNeha;f; fhuzpfs; 
 
 Gw;WNehia cz;lhf;Fk; fhuzpfs; ‘fhu;rpNdhn[d;fs;’my;yJ Gw;WNeha;f; fhuzpfs; 
vd;wiof;fg;gLfpd;wd. ,it> ,aw;gpay;> Ntjpapay;> madpahf;Fk; fjpu;tPr;Rfs; kw;Wk; 
capupay; fhuzpfshFk;. 
 
,aw;gpay; fhuzpfs; 
 
 mjpfsT Gifgpbj;jypdhy; EiuaPuy;> tha;f;Fop> njhz;il kw;Wk; Fuy;tisg; 
Gw;WNeha; cz;lhfpwJ. ntw;wpiy kw;Wk; Gifapiy nky;Yjy; tha;g; Gw;WNehia 
Vw;gLj;JfpwJ. Njhypd; kPJ gLk; mjpf #upa xspapdhy; Njhy; Gw;WNeha; Vw;glyhk;. 
 
Ntjpapay; fhuzpfs; 
 
 Gifapiy> fh/gpd;> epyf;fup kw;Wk; vz;nza; Mfpatw;iw vupg;gjhy; cUthFk; 
nghUl;fs;> G+r;rpf; nfhy;ypfs;> fy;ehu;> epf;fy;> rpy rhaq;fs;> nraw;if ,dpg;G+l;bfs; 
Nghd;wit Gw;WNehiaj; J}z;Lfpd;wd. 
 
fjpupaf;fk; 
 
 madpahf;Fk; fjpu;tPr;Rfshd vf;]; -  fjpu;fs;> fhkh fjpu;fs;> fjpupaf;fg; nghUs;fs; 
kw;Wk; madpahfhj fjpu;tPr;Rf;fshd UV fjpu;fs; DNA-it ghjpg;gpw;Fs;shf;fp Gw;WNeha; 
cz;lhf toptFf;fpwJ. 
 
capupay; fhuzpfs; 
 
 Gw;WNehia cz;lhf;Fk; itu];fs; Md;Nfhn[dpf; itu];fs; vdg;gLk;. 
 
Gw;WNeha; rpfpr;ir 
 
 Gw;WNeha; rpfpr;ir fPo;f;fz;l topKiwfis cs;slf;fpaJ. 
 
mWit rpfpr;ir 
 
 Gw;Wf;fl;bfis mWit rpfpr;irapd; %yk; ePf;Ftjhy;> ,J mUfpYs;s nry;fSf;F 
NkYk; guthky; jLf;fyhk;. 
 
fjpupaf;f rpfpr;ir 
 
 Rw;wpAs;s rhjhuz nry;fis ghjpf;fhky; Gw;WNeha; nry;fis kl;LNk fjpu;tPr;rpd; 
%yk; mopg;gJ. 
 
NtjpkUe;J rpfpr;ir (fPNkhnjugp) 
 
 ,J vjpu;g; Gw;WNeha; kUe;Jfis cs;slf;fpaJ. ,J nry;gpupjiyj; jLg;gjd; %yk; 
Gw;W nry;fis mopf;fpwJ. 
 
jilfhg;G rpfpr;ir 
 
 capupay; Jyq;fy; khw;wpfshd ,z;lu;nguhd;fs; jilfhg;G kz;lyj;ijj; J}z;Ltjd; 
%yk; fl;bfis mopf;fpd;wd. 
 
Gw;WNeha; jLg;G topKiwfs; 
 
 Gw;WNeha; jLg;Gj; jpl;lq;fs;> Kjd;ik jLg;G kw;Wk; Muk;gepiyapy; fz;lwpjy; 
Mfpatw;wpy; ftdk; nrYj;j Ntz;Lk;. 
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 Gifgpbj;jiyj; jtpu;g;gjhy; EiuaPuy; Gw;WNehiaj; jLf;fyhk;. 
njhopw;rhiyfspypUe;J ntspg;gLk; er;R epiwe;j khRf; fhuzpfspd; ghjpg;gpypUe;J tpLgl 
ghJfhg;G eltbf;iffis Nkw;nfhs;s Ntz;Lk;. Njhy; Gw;WNehia jLf;f mjpfg;gbahd 
fjpu;tPr;Rf;F cl;gLjiyj; jtpu;j;Jf;nfhs;s Ntz;Lk;. 
 
va;l;]; (ngwg;gl;l Neha;j; jLg;ghw;wy; FiwT Neha;) 
 
 kdpj jilfhg;G FiwT itu]hy; (HIV) Vw;gLj;jg;gLk; xU nfhba Neha; va;l;]; 
MFk;. ,jpy; Neha;j; jilf;fhg;G kz;lyk; clypd; Neha;f; fhuzpfis xLf;Ftjpy; 
Njhy;tpailfpwJ. ,it ypk;Nghirl;Lfisj; jhf;fp ghjpg;gile;j egu;fspy; Neha;j; 
njhw;wpid Vw;gLj;JfpwJ. 
 
 ,e;jpahtpd; lhf;lu; Rdpjp rhy;Nkhd; HIV Muha;r;rp kw;Wk; rpfpr;irapd; Kd;Ndhb 
Mthu;. ,tu; nrd;idapy; 1980-fspy; va;l;]; Muha;r;rpf;fhd Kjy; jd;dhh;t Nrhjid kw;Wk; 
MNyhrid ikaq;fis Vw;gLj;jpdhu;. ,tuJ FOtpdu; 1985-,y; ,e;jpahtpy; Kjd; Kjypy; 
HIV njhw;Wf;fhd Mjhuj;jpid Mtzg;gLj;jpdhu;fs; (,e;jpahtpd; Kjy; va;l;]; Nehahsp 
nrd;idiar; Nru;e;jtu; Mthu;). 
 
HIV guTjy; 
 
 va;l]; Neha;f;fhd itu]; rpWePu;> fz;zPu;> ckpo;ePu;> jha;g;ghy; kw;Wk; fy;tpf;fhy;tha; 
Rug;Gfspy; fhzg;gLfpwj. ghjpf;fg;gl;l NehahspaplkpUe;J ,uj;jj;jpd; %yk; eykhd 
xUtUf;Fg; guTfpwJ. njhLjy; my;yJ cly; jPz;ly; topahf HIV/va;l;]; guTtjpy;iy. 
,J cly; jputq;fs; kw;Wk; ,uj;jj; njhlu;gpd; %yk; guTfpwJ. 
 
 nghJthf HIV guTk; Kiwfs; 
 

i. ghjpf;fg;gl;ltUld; clYwT nfhs;Sjy;. 
ii. Nghij kUe;J Crp gad;gLj;JNthu; ,ilNa Neha;j; njhw;W Crpfs; %ykhfg; 

guTjy;. 
iii. ghjpf;fg;gl;l egupd; Neha;j; njhw;Wila ,uj;jk; kw;Wk; ,uj;jg;nghUs;fisg; 

ngWtjd; %yk; guTjy;. 
iv. ghjpf;fg;gl;l jhaplkpUe;J Nra;f;F jha;Nra; ,izg;Gj;jpR %yk; guTjy;. 

 
va;l;]; Neha;f;fhd mwpFwpfs; kw;Wk; rpfpr;ir 
 
mwpFwpfs; 
 
 ghjpf;fg;gl;l egu;fspy; Neha; vjpu;g;ghw;wy; FiwfpwJ. ,jdhy; me;egu;fs; itu];> 
ghf;Bupah> GNuhl;NlhNrhth kw;Wk; G+Q;irj; njhw;wpdhy; mjpfstpy; ghjpg;gpw;F 
cs;shfpd;wdu;. epzePu; Kbr;Rfspy; tPf;fk;> %isr; Nrjk;> epidthw;wy; FiwT> grpapd;ik> 
vil Fiwjy;> fha;r;ry;> ePbj;j tapw;Wg;Nghf;F> ,Uky;> Nrhk;gy;> njhz;il mow;rp> the;jp 
kw;Wk; jiytyp Nghd;wit ,e;Nehapd; mwpFwpfshFk;. 
 
fz;lwpjy; 
 
 HIV itui] viyrh (ELISA-Enzyme Linked Immuno Sorbent Assay) Nrhjid 
kw;Wk; nt];lu;d; gpshl; Nrhjid %yk; cWjpg;gLj;jyhk;. 
 
rpfpr;ir 
 
 nul;Nuh itu]pw;F vjpuhd kUe;Jfs;> Neha; vjpu;g;G kz;lyj;ijj; J}z;Lfpd;w 
rpfpr;irapd; %yk; ghjpf;fg;gl;l egupd; tho;ehid ePl;bf;fyhk;. 
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va;l;]; jLg;G kw;Wk; fl;Lg;ghL 
 
 fPo;f;fz;l gbepiyfs; HIV Neha;j; njhw;wpid guthky; jLf;fTk;> fl;Lg;gLj;jTk; 
cjTfpwJ. 
 

i. ,uj;j tq;fpapypUe;J ,uj;jk; ngw;W Vw;Wtjw;F Kd;du; mf;Fwpg;gpl;l tif 
,uj;jkhdJ HIV Nrhjidf;F cs;shf;fg;gl Ntz;Lk;. 

ii. kUj;Jtkidfspy; xU Kiw kl;LNk gad;gLj;jg;gLk; Crpfis kPz;Lk; 
gad;gLj;jhkypUg;gij cWjp nra;a Ntz;Lk;. 

iii. ghJfhg;ghd ghYwT kw;Wk; MZiwfisg; gad;gLj;Jtjd; ed;ikfis gupe;Jiuf;f 
Ntz;Lk;. 

iv. va;l;]; Nehapd; tpisTfis tpopg;Gzu;T gpur;rhuk; %yk; mwpTWj;j Ntz;Lk;. 
v. va;l;]; / HIV egu;fis FLk;gk; kw;Wk; rKjhaj;jpypUe;J jdpikg;gLj;Jjy; $lhJ. 

 
 kf;fspd; gyu; va;l;]; gw;wpa mwpahikapy; cs;sdu;. jd; %yk; ehk; $WtJ 
“mwpahikapdhy; ,wf;ff; $lhJ”. ek; ehl;by; Njrpa va;l;]; fl;Lg;ghl;L mikg;G (NACO) 
kw;Wk; gpw muR rhuhj njhz;L mikg;Gfs; (NGO’S) kf;fSf;F va;l;]; gw;wpa fy;tpiag; 
Gfl;Lfpd;wd. xt;nthU tUlKk; brk;gu; 1 Mk; ehs; “cyf va;l;]; jpdk;” Mf 
mDrupf;fg;gLfpwJ. 
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myF – 22 
Rw;Wr;#oy; Nkyhz;ik  

  
mwpKfk;:  
 
Rw;Wr;#oy; Nkyhz;ik vd;gJ Rw;Wr;#oypy; cs;s gy;NtW fhuzpfshd> mjd; mikg;G> 
nray;ghL> juk; kw;Wk; caphpa kw;Wk; capuw;w $Wfis ghuhkhpj;jy; Mfpatw;iw 
cs;slf;fpaJ. kdpjh;fs; cs;spl;l midj;J caphpdq;fSk; gad;gLj;jp caph; tho;tjw;fhd 
midj;J tsq;fisAk; ,g;G+kp toq;FfpwJ. ,aw;ifapypUe;J ngwg;gLk; midj;Jk; 
kdpjDf;F gad; mspf;ff;$ba tifapNy mike;jpUe;jhYk; mjd; gad;ghL nghUj;jkhd 
njhopy; El;gk; %yNk rhj;jpakhfpwJ.  
 
rpy tifahd tsq;fis ehk; njhlh;r;rpahf gad;gLj;jpf; nfhz;bUf;Fk;NghNj mit 
kPz;Lk; jk;ik GJg;gpj;Jf; nfhs;sf;$bajhf ,Uf;fpd;wd. (tdq;fs;> gaph;fs;> td 
caphpfs;> epyj;jb ePh;> fhw;W kw;Wk; #hpa Mw;wy;) ,it ,aw;ifahd kW Row;rp 
KiwapNyh my;yJ chpa Nkyhz;ik topahfNth jk;ik kPz;Lk; GJg;gpj;Jf; nfhs;fpd;wd. 
jk;ik ,aw;ifahd kW Row;rp Kiwapy; GJg;gpj;Jf; nfhs;s ,ayhj tsq;fs;> 
Njitf;fjpfkhd kw;Wk; njhlh;r;rpahd gad;ghl;bdhy; jPh;e;J Nghff; $bajhf cs;sd. 
(jhJ tsq;fs;> fhp> ngl;Nuhypak;) ,tw;iw vspjpy; GJg;gpf;f ,ayhJ. ,jdhy; ,tw;wpd; 
gad;ghLfs; xU Fwpg;gpl;l fhyj;jpy; Kbe;J Ngha;tplf; $ba #o;epiy cUthfyhk;.  
 
kdpjh;fspd; Njit> kf;fs; njhifg; ngUf;fj;jpd; fhuzkhf mjpfhpj;Js;sJ. kdpjd; 
jd;Dila NjitfSf;fhfTk; mwptpay; kw;Wk; njhopy;El;g tsh;r;rpapd; fhuzkhfTk; kpf 
mjpfkhf ,aw;if tsq;fisg; gad;gLj;Jtjhy; mit kpfTk; Ntfkhf Fiwaj; 
njhlq;fpAs;sd. vdNt ,aw;if tsq;fis ghJfhg;gJ vd;gJ> xU ehl;bd; r%f kw;Wk; 
nghUshjhu Nkk;ghl;bw;F Kf;fpakhd gq;if mspf;ff;$bajhf cs;sJ.  
 
,aw;if tsq;fis Kiwahf gad;gLj;JjYk;> ghJfhg;Gk;:  
 
,aw;if tsq;fs; mtw;wpd; caphpa nghUshjhu kw;Wk; nghOJNghf;F kjpg;GfSf;fhfg; 
ghJfhf;fg;gLfpd;wd. ,aw;if tsq;fspd; mjpfkhd kw;Wk; jpl;lkplg;glhj gad;ghL 
Rw;Wr;#oypy; xU rkkw;w epiyia cUthf;fp tpLk;. vdNt ,aw;if tsq;fs;> mtw;iw 
GJg;gpj;Jf; nfhs;tjw;Nfw;g> mtw;wpid gad;gLj;Jtjpy; xU Kiwahd rkepiy guhkhpg;G 
mtrpakhfpwJ. ,t;thW ,aw;if tsq;fis Kiwahf guhkhpg;gJk;> gad;gLj;JtJk; 
(Rw;Wr;#oy;) ghJfhg;G vdg;gLfpwJ.  
 
vg;nghOJk; epiyj;J epw;Fk; tifapy; ePbj;j cyif ehk; fl;likf;f Ntz;Lk;. Mw;wiy 
Kiwahfg; gad;gLj;Jjy;> ePiu Nrkpj;jy;> kl;Fk; jd;ikaw;w gpsh];bf; cs;spl;l 
nghUl;fis gad;gLj;jhjpUj;jy;> kw;Wk; ehk; trpf;Fk; tspkz;lyj;ij Kiwahf guhkhpj;jy; 
Mfpait ,t;Tyif ePbj;J epiyj;jpUf;fr; nra;Ak; rpy topKiwfs; MFk;. vjph;fhy 
re;jjpapdUf;fhf ekJ tsq;fis Kiwahf Nkyhz;ik nra;J ghJfhg;gJ kpf Kf;fpakhd 
njhd;whFk;.  
 
fhLfSk; mjd; Kf;fpaj;JtKk;:  
fhL vd;gJ mlh;e;j kuq;fs;> Gjh;fs;> rpW nrbfs;> nfhbfs; Nghd;wtw;iw cs;slf;fpa 
gy;NtW jhtu kw;Wk; tpyq;fpdq;fspd; thoplkhFk;. fhLfs; ekJ ehl;bd; nghUshjhu 
Nkk;ghl;bw;F Kf;fpa gq;fspg;git fhLfs; kdpj tho;Tf;F ,d;wpaikahjit> NkYk; gy 
jug;gl;l GJg;gpf;fj;jf;f ,aw;if tsq;fspd; MjhukhfTk; tpsq;Fgit. fhLfs; kuk;> 
czT> jPtdk;> ehh;fs; kw;Wk; kUe;Jg; nghUl;fis mspg;git.  
 
fhLfs; Rw;Wr;#oy; Kf;fpaj;Jtk; cila ngUk; fhuzpfshFk;. fhLfs; fhh;gid epiy 
epWj;Jtjhy;> mit fhh;gd; njhl;b vd;Wk; miof;fg;gLfpd;wd. jl;gntg;g epiyia 
xOq;FgLj;jp> kionghopit mjpfkhf;fp Gtp ntg;gkhjiyf; Fiwj;J> nts;sk;> epyr;rhpT 
Nghd;w ,aw;ifr; rPw;wq;fis jLj;J td caphpfis ghJfhj;J ePh; gpbg;G gFjpfshf khwp 
nray;gLfpd;wd. Rw;Wr;#oy; rkepiyia NgZtjpy; Kf;fpa gq;F tfpf;fpd;wd.  
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fhLfs; mopf;fg;gLjy; kw;Wk; mjd; tpisTfs;:  
 
ngUk;ghd;ikahd fhl;Lg; gFjpfs; mopf;fg;gLtJ fhLfs; mopf;fg;gLjy; vdg;gLfpwJ. ,J 
gy;NtW fhuzq;fshy; eilngWfpwJ. ,J gy;NtW fhuzq;fshy; eilngWfpwJ. 
Ntshz;ik> efukakhjy;> mizfs;> rhiyfs;> fl;blq;fs;> njhopw;rhiyfs;> ePh; kpd; 
epiya jpl;lq;fs;> fhl;Lj;jP> kiyfs; kw;Wk; fhLfis File;J rhiyfs; mikj;jy; Mfpa 
fhuzq;fshy; fhLfs; mopf;fg;gLfpd;wd. ,J vjph;fhy nghUshjhu> tho;f;ifj; juk; kw;Wk; 
Rw;Wr;#oYf;F kpfg; ngUk; mr;RWj;jyhf cs;sJ. ,e;jpahtpy; xt;nthU Mz;Lk; 1.5 
kpy;ypad; n`f;Nlh; tdg;gug;G mopf;fg;gLfpwJ.  
 
fhLfs; mopf;fg;gLtjhy; Vw;gLk; tpisTfs;: 
 
fhLfs; mopf;fg;gLtjhy; ngU nts;sk;> twl;rp> kz;zhpg;G> td caphpfs; mopg;G> 
mUfptUk; rpw;wpdq;fs; Kw;wpYkhf mopjy;> caph;Gtp Row;rpapy; rkkw;w epiy> gUt 
epiyfspy; khw;wk;> ghiytdkhjy; Nghd;w #oy; gpur;ridfs; cz;lhfpd;wd.  
 
1973 Mk; Mz;by; mfpk;rh topapy; kuq;fisAk; fhLfisAk; ghJfhg;gjw;fhf Jtf;fg;gl;l 
,af;fk;. "rpg;Nfh" vd;Dk; thh;j;ijf;F nghUs; jOTjy; vd;gjhFk;. kuq;fis ntl;l 
tplhky; fpuhk kf;fs; mtw;iw tpl;lkhf #o;e;Jnfhz;L fl;bj; jOtpagb epd;wjhy; ,g;ngah; 
mike;jJ. cj;jpug;gpuNjr (jw;Nghija cj;jufhz;l;) khepyj;jpy; cs;s rhNkhyp vd;Dk; 
Chpy; ,t;tpaf;fk; Njhd;wpaJ. ,kakiyg; gFjpfspy; cs;s fhLfis 15 Mz;Lfs; 
mopf;ff; $lhJ vd;w jil cj;juit ngw;W 1980 Mk; Mz;L ,t;tpaf;fk; kpfg;ngUk; 
ntw;wpia mile;jJ.  
 
fhLfisg; ghJfhj;jy;:  
 
,e;jpahtpd; 752.3 ,yl;rk; n`f;Nlh; gug;gsT fhLfs; fhg;Gf; fhLfshf 
tifg;gLj;jg;gl;Ls;sd. ,tw;wpy; 215.1 ,yl;r n`f;Nlh; gug;G ghJfhf;fg;gl;l tdg;gFjpahf 
cs;sJ. fhLfs; mopahky; ghJfhf;f Nkw;nfhs;sg;gLk; rpy Kf;fpakhd topKiwfs;.  
 
kuk; tsh;g;G:  
gytpjkhd gydspf;fj;jf;f kuf;fd;Wfis eLtJk; ghJfhg;gJk; xU Fwpg;gplj;jf;f 
Kaw;rpahFk;. td kNfhj;rtk; vd;Dk; ngahpy; kuf;fd;Wfs; eLtjhy; ,aw;ifahd fhLfs; 
moptpypUe;J ghJfhf;fg;gLfpd;wd. kuq;fs; ntl;LtJk; Fiwf;fg;gl Ntz;Lk;.  
 
r%f fhL tsh;g;G jpl;lk;: 
 
,J kpfg; nghpa mstpy;> nghJ kf;fspd; gq;fspg;NghL nray;gLj;jg;gl Ntz;ba jpl;lkhFk;. 
,j; jpl;lj;jpd; %yk;> nghJkf;fspd; epyq;fs;> nghJ epyq;fspy;> cs;@h; Njitfshd> 
tpwF> Nka;r;ry;> kug; gad;ghl;bw;fhf> r%ff; fhLfs; tsh;f;fg;gLtjhy;> goikahd 
fhLfspd; mopitj; jLf;fyhk;. NkYk; mf;fhLfis ek;gpAs;s goq;Fbapdhpd; vjph;fhyKk; 
ghJfhf;fg;glyhk;.  
 
rl;lq;fs; %yk; fhLfs; ghJfhj;jy;: 
 
fLikahd rl;lq;fs;> kw;Wk; nray;Kiwfs; %yk; fhLfs; moptijj; jLf;f Njrpa fhLfs; 
rl;lk;> (1952> kw;Wk; 1988) fhLfs; ghJfhg;Gr; rl;lk; 1980 Mfpait tif nra;fpd;wd.  
 
td caphpdq;fspd; ghJfhg;G:  
 
,aw;ifahd thoplj;jpy; (fhLfs;> Gy;ntspfs;> ghiytdq;fs;) thOk;> kdpjh;fshy; 
tsh;f;fg;glhj caphpdq;fs; td caphpfs; vdg;gLk;. caphpag; gy;tifj; jd;ikia epiy 
epWj;j td caphpfs; mtrpakhfpd;wd. td caphpfs;> tdr; Rw;Wyhit ikakhff;nfhz;L 
tUthiag; ngUf;Ftjhy; nghUshjhu tsh;r;rpia Nkk;gLj;jpl cjTfpd;wd. fhLfs; 
ghJfhg;Gk;> td caphpd ghJfhg;Gk; xd;Nwhnlhd;W njhlh;Gilait.  
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td caphpdq;fspd; vz;zpf;if Fiwtjw;fhd fhuzq;fs;:  
 
,e;jpa tdcaphpfs; ngUk; ghuk;ghpak; kpf;fit td caphpdq;fis mjpfkhfg; 
gad;gLj;jpajhy; 1970 Mk; Mz;L Kjy; 2014 Mk; Mz;L tiuapyhd fhyf;fl;lj;jpy;> td 
caphpdq;fspd; vz;zpf;if 52% msT Fiwe;Js;sJ. mjPj gad;ghL kw;Wk; fhLfs; 
mopf;fg;gl;ljd; fhuzkhf gy tpyq;fpdq;fs; mope;Jk;> rpy tif tpyq;fpdq;fs; 
mopaf;$ba epiyapYk; kw;wit mope;J Nghff;$ba> mr;RWj;jyhd epiyapYk; cs;sd. 
rkPg fhyq;fspy; kdpj Mf;fpukpg;gpd; fhuzkhf ,e;jpa td caphpdq;fSf;F kpfg; ngUk; 
mr;RWj;jy; Vw;gl;Ls;sJ.  
 
td caph;fis ghJfhg;gjd; Nehf;fq;fs;:  
 
td caph;fis ghJfhg;gjpy; Kf;fpa Nehf;fkhdJ.  
 

❖ rpw;wpdq;fis moptpypUe;J ghJfhj;jy;.  
 

❖ jhtuq;fs; kw;Wk; tpyq;Ffis moptpypUe;J ghJfhj;jy;.  
 

❖ mUfp tUk; rpw;wpdq;fs; kw;Wk; moptpd; tpspk;gpy; cs;s 
rpw;wpdq;fs; mopahky; ghJfhj;jy;.  
 

❖ mopaf;$ba epiyapy; cs;s rpw;wpdq;fis ghJfhj;jy;.  
 

❖ jhtu tpyq;fpdq;fs; mtw;wpd; ,aw;if 
tho;tplq;fSf;fpilNaahd #oypay; njhlh;igg; gw;wp mwpe;J nfhs;jy;.  
 

❖ rl;ltpNuhj Ntl;ilahLjy; kw;Wk; tpyq;Ffis gpbj;jy; 
Mfpatw;iwj; jil nra;jy;.  
 

❖ Njrpa G+q;fhf;fs;> td caphp ruzhyaq;fs;> ghJfhf;fg;gl;l 
gFjpfs; kw;Wk; caph;f;Nfhsf; fhg;gfq;fs; Mfpatw;iw Vw;gLj;Jjy;.  
 

td caphp ghJfhg;Gr; rl;lk; 1972k; Mz;L Vw;gLj;jg;gl;Ls;sJ. ,r; rl;lj;jpd; Kf;fpa 
mk;rq;fshtd.  
 

❖ Fwpg;gpl;l td caphpfis Ntl;ilahLtJk;> nfhy;tJk; jil 
nra;ag;gl;Ls;sJ.  

 
❖ td caphpfis ghJfhf;f ruzhyaq;fs;> Njrpa G+q;fhf;fs;> 

kw;Wk; ghJfhf;fg;gl;l gFjpfis Gjpjhf cUthf;f top tif nra;ag;gl;Ls;sJ.  
 

❖ mopAk; epiyapYs;s caphpfis ghJfhf;f rpwg;G jpl;lq;fs; 
Vw;gLj;jg;gl;Ls;sd.  

 
❖ kj;jpa td tpyq;F thhpak; Vw;gLj;jg;gl;L> mjd; %yk; 

Njrpa G+q;fhf;fSf;fhd mq;fPfhuk; toq;fg;gLfpwJ.  
 

❖ td caphpfs;> kw;Wk; mtw;wpd; %yk; ngwg;gLk; nghUl;fs; 
njhlh;ghd tzpfk; jil nra;ag;gl;L> xOq;FgLj;jg;gl;Ls;sJ.  

 

❖ [pk; fhh;ngl; Njrpag; G+q;fh> 1936 k; Mz;L cj;juhfhd;l; khepyj;jpy; Jtq;fg;gl;l 
,e;jpahtpd; Kjy; Njrpag; G+q;fh.  

❖ ,e;jpahtpy; jw;NghJ 15 caph;f;Nfhsf; fhg;gfq;fs; cs;sd.  
❖ jkpo;ehl;bYs;s ePyfphp gFjp> xU ghJfhf;fg;gl;l caph;f;Nfhsf; fhg;gf 
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gFjpahFk;.  
 
td caphp ghJfhg;gpy; <Lgl;Ls;s epWtdq;fs;:  
 

i. ,e;jpa td caphp thhpak; (IWBL) 
ii. rh;tNjr td caphp epjpak; (WWF) 

iii. cyfg; ghJfhg;G xd;wpak; (WCN) 
iv. gd;dhl;L ,aw;if kw;Wk; ,aw;if tsq;fSf;fhd ghJfhg;G xd;wpak; (IUCN) 
v. Mgj;jhd ,dq;fis ghJfhg;gjw;fhd rh;tNjr th;jjf khehL (CITES). 

vi. ghk;Ng ,aw;if tuyhw;W epWtdk;. (BNHS) 
vii. ,e;jpa td caphp ghJfhg;G epWtdk;> nl`;uh^d;  

 
jkpo;ehl;by; Njdp khtl;lk;> ntq;flhr;ryGuk; vd;Dk; fpuhkj;ijr; Nrh;e;j uhjpfh uhkrhkp 
vd;gth; ",e;jpahtpd; Kjy; ngz; td caphp Gifg;glf; fiyQh;" vd;W rh;tNjr mstpy; 
Gfo; ngw;Ws;shh;. ,th; gwit ,dq;fis Gifg;glk; vLg;gjpy; kpFe;j Mh;tk; nfhz;lth;. 
,tuJ Gifg;glj; njhFg;G 'td caphpdq;fspd; rpwe;j jUzq;fs;" vd;Dk; jiyg;gpy; 
etk;gh; 2014k; Mz;L ntspaplg;gl;lJ.  

 
,e;jpahtpy; Nkw;nfhs;sg;gl;l td caphp ghJfhg;Gf;fhd eltbf;iffs;  

❖ Gypfs; ghJfhg;G jpl;lk; 1973 k; Mz;bYk;> ahidfs; ghJfhg;Gj; jpl;lk; 1992k; 
Mz;bYk; Jtq;fg;gl;lJ. 

❖ 1976 k; Mz;by; Kjiyfs; ghJfhg;Gj; jpl;lk; Jtq;fg;gl;lJ. 
❖ 1999k; Mz;by; fly; Mikfs; ghJfhg;Gj; jpl;lk; Jtq;fg;gl;lJ.  
❖ mrhk; khepyj;jpYs;s fhz;lhkpUfq;fis ghJhf;f ',e;jpa fhz;lhkpUfq;fs; 

ghJfhg;G 2020' vd;Dk; jpl;lk; Jtq;fg;gl;Ls;sJ. ,jd; %yk; Fiwe;j gl;rk; 3000 
xw;iwf; nfhk;Gila fhz;lhkpUfq;fisahtJ 2020 k; Mz;Lf;Fs; ghJfhj;jpl 
Fwpf;Nfhs; Nkw;nfhs;sg;gl;Ls;sJ.  
 

kz;zhpg;G:  
 
kz;zpd; NkyLf;F> kl;fpa ,iy jiofs;> kw;Wk; jhJ cg;Gf;fs; Kjypa> jhtuq;fs; 
tsh;r;rpailaj; Njitahd mtrpa nghUl;fisf; nfhz;Ls;sJ. NkyLf;F kz;> fhw;W 
kw;Wk; ePNuhl;lj;jpdhy; mbj;Jr; nry;yg;gLtJ 'kz;zhpg;G" vdg;gLk;. kz;zhpg;gpd; fhuzkhf 
kz;zpd; kl;F> Cl;lg; nghUl;fs;> tsk; Mfpait ntFthff; Fiwe;J kz; tsj;ij 
Fiwf;fpwJ.  
 
kz;zhpg;gpw;fhd fhuzpfs;:  
 
mjp Ntfkhf tPRk; fhw;W> ngU nts;sk;> epyr;rhpT> kdpjhpd; eltbf;iffs;> (Ntshz;ik> 
fhlopg;G> Ruq;fq;fs; Vw;gLj;Jjy;) kw;Wk; fhy;eilfspd; mjpf Nka;r;ry; Mfpait 
kz;zhpg;gpw;fhd Kf;fpa fhuzpfshFk;.  
 
kz;zhpg;ig Nkyhz;ik nra;Ak; topKiwfs;:  
 

❖ jhtug;gug;ig epiy epWj;jpf; nfhs;tjd; %yk; kz;zhpg;igj; jLf;fyhk;.  
❖ fhy;eilfspd; mjpfkhd Nka;r;riyf; fl;Lg;gLj;Jtjd; %yk; kz; mhpg;ig 

jLf;fyhk;.  
❖ gaph; Row;rp kw;Wk; kz;ts Nkyhz;ik %yk; kz;zpy; fhpkg; nghUs;fspd; msit 

Nkk;gLj;jyhk;.  
❖ epyg;gug;gpy; XLk; ePhpid ePh;gpbg;G gFjpfspy; Nrkpg;gjd; %yk; kz; mhpg;igj; 

jLf;fyhk;.  
❖ fhLfs; cUthf;fk;> kiyfspy; epyj;ij rkg;gLj;Jjy;> ePNuhl;lj;jpw;F vjph;jpirapy; 

kz; cOjy; Mfpait %yk; kz; mhpg;ig jLf;fyhk;.  
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❖ fhw;wpd; Ntfj;ij kl;Lg;gLj;j mjpf gug;gpy; kuq;fis eLtjd; %yk; (ghJfhg;G 
mLf;F) kz; mhpg;ig jLf;fyhk;.  
 

GJg;gpf;fj;jf;f kw;Wk; GJg;gpf;f ,ayhj Mw;wy; tsq;fs;:  
 
tsh;r;rp Nkk;ghl;bd; Kf;fpa cs;sPL Mw;wyhFk;. Mw;wy; tsq;fspd; tphpthf;fk; vd;gJ 
cyfpd; xt;nthU gFjpapYk; cs;s tptrha kw;Wk; njhopy;Jiw tphpthf;fj;Jld; Neubj; 
njhlh;GilaJ. Mw;wy; tsq;fis GJg;gpf;f ,ayhj kw;Wk; GJg;gpf;ff;$ba Mw;wy; 
tsq;fs; vd ,U tifahf tifg;gLj;jyhk;.  
 
GJg;gpf;f ,ayhj (jPh;e;J Nghff; $ba) Mw;wy; tsq;fs;:  
 
Fiwe;j fhyj;jpy; jk;ikj; jhNk GJg;gpj;Jf; nfhs;s Kbahj Mw;wy; %yj;jpy; ,Ue;J 
ngwg;gLk; Mw;wy; GJg;gpf;f ,ayhj Mw;wy; vdg;gLk;. ,it kpff; Fiwe;j msNt 
,aw;ifapy; fpilf;fpwJ. GJg;gpf;f ,ayhj Mw;wy; tsq;fshtd. epyf;fhp> ngl;Nuhypak;> 
,aw;if thA kw;Wk; mZf;fU Mw;wy;> cyfpd; Mw;wy; Njitfspy; 90% ,e;j kuGrhh; 
Mw;wy; %yq;fs; %yKk;>10% mZ Mw;wy; %yKk; ngwg;gLfpwJ.  
 
GJg;gpf;fj;jf;f (jPh;e;J Nghfhj) Mw;wy; tsq;fs;:  
 
,j;jifa Mw;wy; %yq;fs; vg;NghJk; mjpf mstpy; fpilf;ff; $baJk; ,aw;ifahfj; 
jk;ik FWfpa fhyj;jpy; GJg;gpj;Jf; nfhs;sf; $baJk; kw;Wk; kpff;Fiwe;j nrytpy; 
Mw;wiy njhlh;r;rpahf ngWk;gbAk; cs;s %yq;fshFk;. ngUk; mstpyhd kuGrhuh Mw;wy; 
%yq;fs; caphp vhpnghUs;> caphpg; nghUz;ik Mw;wy;> Gtpntg;g Mw;wy;> ePuhw;wy; (ePh; kpd; 
Mw;wy; kw;Wk; Xj Mw;wy;)> #hpa Mw;wy; kw;Wk; fhw;whw;wy; Mfpatw;iw cs;slf;fpAs;sJ.  
 
Gijgbt vhpnghUs;fs; 
 
Gijtbt vhpnghUl;fs; Gtpapd; Nky; mLf;fpDs; fhzg;gLfpd;wd. ,it gy kpy;ypad; 
Mz;LfSf;F Kd;dh; tho;e;J kbe;j caphpdq;fs; fhw;wpy;yh #oypy; kl;Fjy; Nghd;w 
,aw;if epfo;Tfs; fhuzkhf cUthditahFk;. kbe;j caphpdq;fs; Nky; kz; mLf;Ffs; 
NkYk; NkYk; gbtjhy; cUthd ntg;gk; kw;Wk; mOj;jj;jpd; fhuzkhf caphpdq;fs; nky;y 
nky;y i`l;Nuh fhh;gd;fshf khw;wkile;jd. vLj;Jf;fhl;L: ngl;Nuhypak;> epyf;fhp kw;Wk; 
,aw;if thA.  
 
epyf;fhp kw;Wk; ngl;Nuhypak;:  
 
epyf;fhp kw;Wk; ngl;Nuhypak; Mfpait ,aw;if tsq;fs; MFk;. ,it gy kpy;ypak; 
Mz;LfSf;F Kd;dh; tho;e;J kbe;j caphpdq;fs; epyj;jpy; Mog; Gije;J caphpg;nghUz;ik 
rpijtpd; %yk; cUthditahFk;. ,it Gijgbt vhpnghUl;fs; vd;Wk; miof;fg;gLfpd;wd.  
 
mnkhpf;fh kw;Wk; rPdhtpw;F mLj;jgbahf cyf mstpy; fr;rh vz;nza; gad;gLj;Jk; 
%d;whtJ nghpa ehL ,e;jpahthFk;.  
 
epyf;fhp mdy;kpd; epiyaq;fspy; kpd;rhuj;ij cw;gj;jp nra;ag; gad;gLfpwJ. ngl;Nuhypak;> 
fr;rh vz;nza; vd;Wk; miof;fg;gLfpwJ. ,J vz;nza; Rj;jpfhpg;G epiyaq;fspy; ngl;Nuhy; 
kw;Wk; Bry; Mf Rj;jpfhpf;fg;gl;L thfdg; Nghf;Ftuj;J> ruf;F Ch;jpfs;> njhlh;tz;bfs;> 
fg;gy;fs; kw;Wk; Mfha tpkhdq;fis ,af;Ftjw;Fg; gad;gLj;jg;gLfpwJ. fr;rh vz;nzapy; 
,Ue;J gphpj;J vLf;fg;gLk; nfNuhrpd; kw;Wk; jput kakhf;fg;gl;l ngl;Nuhypa thA (LPG) 
Mfpait tPl;L cgNahf vhpnghUshf czT rikf;f gad;gLj;jg;gLfpd;wd. epyf;fhp kw;Wk; 
ngl;Nuhypa vz;nza; ,Ug;Gfs;> ehk; njhlh;e;J mjpfkhfg; gad;gLj;jpdhy; kpf tiuthfj; 
jPh;e;J Nghff;$ba epiyapy; cs;sd. ,it NkYk; cw;gj;jpahtjw;F ePz;lfhyk; MtNjhL 
,t;tpid kpf nkJthfTk; eilngwf; $baJ.  
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epyf;fhp kw;Wk; ngl;Nuhypak; tsq;fis ghJfhf;Fk; topKiwfs;:  
 
ekJ vjph;fhyj; NjitfSf;fhf gad;ghl;il Fiwg;gjd; %yk; epyf;fhp kw;Wk; ngl;Nuhypak; 
tsq;fis ghJfhg;gJ kpfTk; mtrpakhdjhFk;.  
 
i. kpd;rhuj;ij Nrkpg;gjd; %yk; epyf;fhp gad;ghl;bid Fiwf;fyhk; kpff; Fiwe;j 

J}uq;fSf;F ,Urf;fu thfdq;fs;> fhh;fs; Mfpatw;Wf;Fg; gjpyhf kpjptz;bfisg; 
gad;gLj;jyhk;.  
 

ii. rikg;gjw;F mOj;jf; fyd;fis gad;gLj;Jtjd; %yk; nfNuhrpd; kw;Wk; vy;gp[p 
Mfpatw;wpd; Efh;it Fiwf;fyhk;. NkYk; rhj;jpakhd ,lq;fspy; #hpa ntg;g#Nlw;wp> 
#hpa rikay; fyd;fis gad;gLj;jyhk;.  

iii. vhpnghUs; Nkk;ghl;Lj; jpwd; nfhz;l ve;jpuq;fis Nkhl;lhh; thfdq;fspy; 
gad;gLj;Jtjd; %ykhf Mw;wiy Nkk;gLj;JtJld; fhw;W khRghLjiyAk; 
Fiwf;fyhk;.  
 

kuGrhuh (khw;W Mw;wy;) %yq;fs;:  
 
Mw;wy; Jiwapy; ePbj;j tsh;r;rpia ehk; ngw Ntz;Lnkdpy;> tpiuthf jPh;e;J NghFk; kuG 
rhuh Mw;wy; %yq;fspd; gad;ghl;ilf; Fiwj;J> ghJfhj;J> mtw;Wf;Fg; gjpyhf> 
Rw;Wr;#oYf;F khR Vw;gLj;jhj GJg;gpf;fj;jf;f Mw;wy; tsq;fis ehk; gad;gLj;j Ntz;Lk;. 
,JNt Mw;wy; neUf;fb ekf;F czh;j;JtjhFk;. Gjpa kuGrhuh Mw;wy; %yq;fs; vdg;gLk; 
Gjpa Mw;wy; %yq;fis Nkk;gLj;j Kaw;rpfs; Nkw;nfhs;sg;gl;Ls;sd. ,J cs;@h; kf;fs; 
jq;fs; Mw;wy; Njitfs; kw;Wk; tsq;fis fz;lwpAk; Kaw;rpiaj; Jtf;fTk; mth;fSf;F 
gad;glf;$ba cj;jpfis tFf;fTk; cjtpfukhf ,Uf;Fk;.  
 
#hpa Mw;wy;:  
 
#hpadpy; ,Ue;J ngwg;gLk; Mw;wy; #hpa Mw;wy; vdg;gLk;. #hpad; ngUksT ntg;gj;ijAk; 
xspiaAk; ntspapLfpwJ. #hpadpypUe;J xsp Mw;wy; Vwf;Fiwa ghjpasNt (47%) G+kpapd; 
Nkw;gug;ig te;J milfpwJ. ,jpy; kpfr; rpwpa msitg; gad;gLj;Jtjd; %yk; ehk;> ek; 
ehl;by; ngUksT Mw;wy; Njitfspy; epiwT ngw KbAk;. #hpa Mw;wy; gy Nkd;ikfis 
nfhz;bUe;jhYk; xU rpy tiuaiwfSf;Fk; cl;gl;ljhFk;.  
 

jh[;k`hy; 
cyfpd; VO mjprq;fspy; xd;whd jh[;k`hy; cj;jpug;gpuNjr khepyk; Mf;uhtpy; cs;sJ. 
,J ntz;ik epw gspq;Ff; fw;fshy; fl;lg;gl;Ls;sJ. ,e;jpa vz;nza; epWtdj;jpw;F 
nrhe;jkhd kJuh vz;nza; Rj;jpfhpg;G Miy jh[;k`hYf;F mUfpy; mike;Js;sJ. 
,jpypUe;J cw;gj;jpahFk; ry;/gh; kw;Wk; iel;u[d; Mf;irLfs; ,g;gFjpapy; cs;s 
jh[;k`hypd; ntz;zpw gspq;F fw;fspy; Nky; gbe;J mf;fw;fis kQ;rs; epwkhf 
khw;wpAs;sJ. jh[;kfhiy rpijtpypUe;J ghJfhf;f jw;NghJ ,e;jpa murhdJ ntspNaw;Wk; 
GiffSf;F Fwpg;gpl;l tiuaiw mstpid tpjpj;Js;sJ.  
 
#hpa Mw;wy; rhjdq;fs;:  
#hpa xspia Mw;wyhf gad;gLj;jyhk;. #hpa Mw;wiy ntt;NtW gad;ghl;bw;fhf khw;wp 
cgNahfpf;f cjTk; gy;NtW rhjdq;fs; #hpa Mw;wy; rhjdq;fs; vdg;gLk;.  
 
#hpa kpd;fyd;fs;:  
 
#hpa kpd;fyd;fs; (/Nghl;NlhNthy;lhapf; fUtpfs;) rpypf;fhdhy; cw;gj;jp nra;ag;gl;L #hpa 
xspia kpd; Mw;wyhf khw;Wk; jpwd; #hpa xspia kpd; Mw;wyhf khw;Wk; jpwd; nfhz;lit. 
#hpa kpd;fyd;fs; Rw;Wr; #oYf;F khR Vw;gLj;jhj tifapy; kpd; cw;gj;jp nra;af;$bait. 
,jpypUe;J khR cz;lhf;ff;$ba vhpnghUl;fNsh> Mgj;jhd thAf;fNsh> fopTg; nghUl;fNsh 
ntspNaWtjpy;iy. ,tw;wpid ahUk; mZf ,ayhj my;yJ kpf njhiyJ}u ,lq;fspYk; 
nghUj;j KbAk;. (fhLfs; kw;Wk; kiyg;ghq;fhd gpuNjrq;fs;). ,q;F NtW Mw;wy; 
epiyaq;fis ngUk; nghUl;nrytpy; kl;LNk mikf;f ,aYk;.  
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#hpa kpd; fyd;fspd; gad;fs;:  
 
i. njUtpsf;Ffs;> Nghf;Ftuj;J tpsf;Ffs;> ePNuw;wk; kw;Wk; kpd;fydpy; kPz;Lk; 

Mw;wiy epug;gTk; gad;gLfpwJ.  
ii. nraw;iff; Nfhs;fs; kw;Wk; njhiyntsp Ez;Zzh;tpfs;> Mfpatw;wpy; 

gad;gLj;jg;gLfpwJ.  
iii. njhiyJ}ug; gFjpfspy; NubNah kw;Wk; njhiyf;fhl;rp xspgug;gpw;F gad;gLfpwJ.  
iv. fhy;FNyl;lh;fs;> kpd;dZ tpisahl;L nghUl;fs; kw;Wk; iff;fbfhuq;fspy; 

gad;gLj;jg;gLfpwJ.  
 

#hpa kpd; fyd; mLf;Ffs;:  
 
#hpa kpd;fyd;fis njhlh; mLf;fhf mikg;gjd; %yk; kpd; fyd; mLf;Ffs; 
mikf;fg;gLfpwJ. ,jdhy; ,jpy; cw;gj;jpahFk; kpd;rhuj;jpd; msT mjpfkhfpwJ. Mdhy; 
,it kpfTk; cw;gj;jp nryT kpf;fit.  
 
#hpa rikaw;fyd;:  
 
#hpa rikaw;fyd; vd;gJ cl;Gwk; fUik epw th;zk; G+rg;gl;l fhg;gplg;gl;l cNyhfk; 
my;yJ kuj;jhy; Md ngl;bahFk;. ,jd; Nkw;Gwk; jbkdhd fz;zhb nghUj;jg;gl;Ls;sJ. 
rkjs fz;zhb #hpa xspia vjpnuhspg;gjhf mike;Js;sJ. #hpadpy; ,Ue;J ngwg;gLk; 
fjph;tPr;R Mw;wy; %yk; czT rikf;fg;gLfpwJ.  
 
#hpa xsp ntg;g Mw;wy; epiyaq;fs;:  
 
#hpa xspj; jfLfs; %yk; Ftpf;fg;gl;l #hpa xspapd; %yk; ePh; ntg;gg;gLj;j gl;L 
ePuhtpahf khw;wp lh;igd;fis ,af;Ftjd; %yk; kpd;rhuk; cw;gj;jp nra;ag;gLfpwJ.  
 
100 #Hpa ntg;g #Nlw;wpfs; %yk; xU Mz;Lf;F 1500 A+dpl; kpd;rhuj;ij Nrkpf;f KbAk;.  
 
#hpa Mw;wypd; ed;ikfs;:  
 
 
i. ngUkstpYk;> tpiyapy;yhkYk; fpilf;ff;$baJ.  

ii. ,J xU GJg;gpf;ff;jf;f Mw;wy; %ykhFk;.  
iii. ,J ntg;g%l;bahfTk;> kpd;dhw;wiy cw;gj;jp nra;aTk; gad;gLfpwJ. 
iv. vt;tpj khRk; cz;lhf;Ftjpy;iy.  
 
caphp thA:  
 
caphp thA vd;gJ kPj;Njd; (75%) i`l;u[d; ry;igl;> fhh;gd;-il-Mf;i]L> kw;Wk; 
i`l;u[d; Nrh;e;j fyitahFk;. ,t;thA tpyq;Ffs; kw;Wk; jhtuq;fspd; fopTfs;> 
fhw;wpy;yhr; #oypy; kl;Fk; NghJ (rpijtilAk; NghJ) cUthfpwJ. nghJthf ,it 'Nfhgh; 
Nf];" (Nfhgh; (`pe;jp) = khl;Lr; rhzk;) vd;Wk; miof;fg;gLfpwJ.  
 
caphp thAtpd; gad;fs;:  
 
i. rikaYf;fhd vhpnghUshfg; gad;gLfpwJ.  

ii. ePNuw;wg; gad;gLk; ,ae;jpuq;fisAk;> Nkhl;lhh;fisAk; ,af;Ftjw;Fg; gad;gLfpwJ.  
iii. kpd;rhu cw;gj;jpf;Fg; gad;gLfpwJ.  

 
caphp thAtpd; Nkd;ikfs;:  
 
i. ,it vhpAk; NghJ Gifia ntspapLtjpy;iy. vdNt ,it Fiwe;j khrpid 

cz;lhf;Ffpd;wd.  
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ii. caphpaf; fopTfs; kw;Wk;> fopTg;nghUl;fs; Nghd;w fhpkg; nghUs;fis rpijtilar; 
nra;tjw;F kpfr; rpwe;j topahFk;.  
 

iii. gbAk; fopTfspy; gh];gu]; kw;Wk; iel;u[d; msT kpFe;jpUg;gjhy;> mjid rpwe;j 
cukhf gad;gLj;jyhk;.  
 

iv. ,J gad;gLj;j> ghJfhg;ghdJk; trjpahdJkhFk;.  
 

v. gRik ,y;y thAf;fs; ntspNaWk; msit ngUkstpy; Fiwf;fpwJ.  
 

N~y; thA:  
 
N~y; vdg;gLtJ G+kpapd; mbg;Gwj;jpy; mike;Js;s NrW kw;Wk; jhJf;fs; (Fthh;l;]; kw;Wk; 
fhy;irl;) mlq;fpa nkd;ikahd ghiw mLf;Ffisf; Fwpg;gjhFk;. ,g;ghiw mLf;Ffspd; 
,ilapYs;s Jisfspy; vz;nza; kw;Wk; thAf;fs; epuk;gpapUf;fpd;wd.  
 
,t;thAf;fs; kw;Wk; vz;nzapid ntspNa vLf;f i`l;uhypf; g;uhf;rhpq; / i`l;uhypf; 
KwpT (ghiw mLf;Ffspd; Nky; vz;nza; kw;Wk; thAf;fs; epuk;gpAs;s mLf;if milAk; 
tiu Mokhfj; Jisaplg;gLjy;) vd;Dk; njhopy; El;gk; gad;gLj;jg;gLfpwJ.  
 
N~y; thAtpdhy; cz;lhFk; Rw;Wr;#oy; tpisTfs;:  

 
i. N~y; thAf;fSf;fhf ,lg;gLk; Jisfs; epyj;jb ePh; kl;lj;jpid ntFthfg; ghjpj;J 

FbePh; Mjhuj;ij khRgLj;JfpwJ. NkYk; kz; tsj;ijAk; ghjpf;fpwJ.  
 

ii. epyj;jbapy; cs;s thAf;fs; kw;Wk; vz;nzapid ntspNaw;w gy kpy;ypad; fd 
msT ePiug; gad;gLj;j Ntz;bapUg;gjhy;> ,it epyj;jb ePH; kl;lj;ij ntFthfg; 
ghjpf;fpwJ.  
 
N~y; thAf;fs; vLg;gjw;fhf ,e;jpahtpy; MW gFjpfs; fz;lwpag;gl;Ls;sd. mit 
Nfk;Ng (F[uhj;)> m];]hk; - muf;fhd; (tl fpof;Fg; gFjp)> Nfhz;l;thdh (kj;jpa 
,e;jpah)> fpU~;zh Nfhjhthp (fpof;F flw;fiug; gFjp)> fhNthp kw;Wk; ,e;Njh – 
fq;ifg; tbepyg; gFjp.  
 

fhw;W Mw;wy;:  
 
Ntfkhf tPrf;$ba fhw;wpd; ,af;f Mw;wyhdJ fhw;whiyfs; %yk; ve;jpu Mw;wyhf 
khw;wg;gLfpwJ. ,e;j fhw;whw;wy;  
 
1. kpd;rhu cw;gj;jp  
2. ePh; ce;jpfs;> muit Miyfs; ,af;f  
3. fpzw;wpypUe;J ePiu NkNyw;wg; gad;gLfpwJ.  
 
cyfpd; kpf caukhdJk;> kpfg; nghpaJkhd fhw;whiy `tha; gFjpapy; mike;Js;sJ.  
xU fhw;whiyapy; cw;gj;jp nra;ag;gLk; kpd;rhuj;jpid 300 tPLfs; gad;gLj;j KbAk;.  
 
fhw;whiy:  
 
fhw;whiy vd;gJ> fhw;why; ce;jg;gLk; Mw;wyhdJ Row;rp Mw;wyhf khw;wg;gLtjw;F 
ePskhd ,wf;iffs; xU RoYk; mr;Rld; ,izf;fg;gl;Ls;s xU ve;jpukhFk;. Ntfkhd 
fhw;W> ,wf;iffs; kPJ Nkhjp mtw;wpid royr; nra;fpwJ. ,wf;iffs; Roy;tjhy; 
mjDld; ,izf;fg;gl;Ls;s kpd;dpaw;wp nray;gl;L kpd;dhw;wy; cw;gj;jp MfpwJ. xt;nthU 
fhw;whiyapy; ,Ue;J cw;gj;jp MFk; kpd;rhuKk; xd;Nwhnlhd;W ,izf;fg;gl;L th;j;jf 
hPjpapy; kpd;rhuk; cw;gj;jp nra;ag;gLfpwJ.  
 
fhw;whw;wypd; ed;ikfs;:  
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i. fhw;whw;wy;> tpiyapy;yhj> Rw;Wr;#oYf;Ffe;j> GJg;gpf;ff;$ba Mw;wy; tskhFk;.  
 

ii. ,it vt;tpj khRk; Vw;gLj;Jtjpy;iy. 
 

iii. gpw kpd;dhw;wy; cw;gj;jp epiyaq;fis xg;gpLk;NghJ guhkhpg;G nryT kpfTk; FiwT.  
 

ePuhw;wy;:  
 
Gtpapd; Nkw;gug;G Vwf;Fiwa 71% ePuhy; #og;gl;Ls;sJ. XLk; ePhpdpy; ,Ue;J ngwg;gLk; 
Mw;wy;> kpd;rhuk; jahhpf;fg; gad;gLfpwJ. ,t;thW ngwg;gLk; Mw;wy; Gdy; kpd;dhw;wy; 
vdg;gLk;.  
 
Gdy; kpd; cw;gj;jp epiyaq;fspy; NkypUe;J Ntfkhf fPNo tpOk; ePh; my;yJ Ntfkhf XLk; 
ePhpd; ,af;f Mw;wy; kpd;dhw;wyhfg; ngwg;gLfpwJ. kiyg;gFjpfs; ,jw;F kpfTk; Vw;wit. 
Vnddpy; mjpf rhpthd gFjpfspypUe;J ePh; ngUkstpy; njhlh;e;J tope;Njhb tUfpd;wJ. 
,it Rw;Wr;#oYf;F vt;tpj ghjpg;igAk; cz;lhf;fhkYk;> vt;tpj fopitAk; Vw;gLj;jhky; 
nray;glf;$bait.  
 
ePh; kpd;rhu epiyaq;fs;> XLk; ePhpYs;s epiy Mw;wiy kpd;dhw;wyhf khw;wf; $bait. ,J 
ePh; kpd;rhuk; vdg;gLk;.  
 
xj Mw;wy;:  
 
Xj Mw;wy; vdg;gLtJ flNyhuq;fspy; cz;lhFk; fly;ePhpd; Ntfkhd ,lg;ngah;r;rpapdhy; 
Vw;gLk; Mw;wy; MFk;. Xjq;fs; vd;git fly; ePhpd; kPJ> GtpaPh;;g;G tpirapy; Vw;gLk; 
khw;wq;fs; fhuzkhf> fly; ePh;kl;lk; cah;tJk; jho;tJkhFk;.  
 
Xj ePNuhl;lk; vd;gJ kpf Ntfkhf ,lg;ngah;r;rp MFk; ePhpid> Xjq;fs; cUthf;FtjhFk;. 
mt;thW epfOk; NghJ cz;lhFk; ,af;f Mw;wiyg; gad;gLj;jp lh;igd;fis ,aq;fr; 
nra;tjd; %yk; kpd;rhuk; cw;gj;jp nra;ag;gLfpwJ.  
 
Xj Mw;wypdhy; cz;lhFk; ed;ikfs;:  
 
1. vt;tpj Rw;Wr;#oy; khRk; Vw;gLj;Jtjpy;iy.  

 
2. ,tw;Ws; vt;tpj vhpnghUSk; gad;gLj;jhjjhy; fopTfs; VJk; ntspNaWtjpy;iy.  

 
3. Xjq;fs; vg;NghJ cUthFk; vd;gjid Kd;dNu ek;khy; fzpf;f KbAk;. ,jdhy; 

,e;j Mw;wiy ehk; njhlh;r;rpahf ngwKbAk;.  
 

4. ePhpd; mlh;j;jp fhw;iw tpl mjpfkhf cs;sjhy; kpf nkJthd ePhpd; ,af;fj;jpdhy; 
$l> lh;igid ,aq;fr; nra;tjhy;> kpd;rhuk; cw;gj;jp nra;a KbfpwJ.  
 

kio ePh; Nrfhpg;G:  
 
vjph;fhyg; gad;ghl;bw;fhf kio nghopAk; NghJ kio ePh; Nrfhpf;fg;gl;L> Nrkpf;fg;gLtNj 
kio ePh; Nrkpg;G vdg;gLk;. epyj;jb ePh; Nrkpg;Gj; njhl;bfs;> Fsq;fs;> Vhpfs;> kw;Wk; 
jLg;gizfs; %yk; kio ePh; Nrfhpf;fg;gLfpwJ.  
 
kio ePiu Nrkpg;gjw;fhd kpf Kf;fpa Nehf;fk;> kio ePh; epyj;jpw;Fs; frpe;J> epyj;jb ePh; 
kl;lj;ij cah;j;JtjhFk;.  
 
kio ePiu Nrkpf;Fk; Kiwfs;:  
 
1. Nkw; $iufspy; tpOk; kio ePiur; Nrkpj;jy;: kio ePiu kpfr; rpwg;ghd Kiwapy; 

Nkw; $iufspypUe;J Nrkpf;fyhk;. tPl;bd; Nkw;$iu> mLf;F khbf; FbapUg;Gfs;> 
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mYtyfq;fs;> Nfhapy;fs; Mfpatw;wpy; nga;Ak; kioePiu> njhl;bfspy; Nrfhpj;J> 
tPl;L cgNahfj;jpw;Fg; gad;gLj;jyhk;.  
 

2. frpT ePh;f; Fopfs;: ,k;Kiwapy;> Nkw;$iu kw;Wk; jpwe;j ntspfspypUe;J ngwg;gLk; 
kioePh; tbfl;Lk; njhl;bfSf;F Foha; %yk; ,izf;fg;gl;Ls;sJ. ,t;thW 
Nrfhpf;fg;gLk; ePh;> frpT ePh; Fopfs; %yk; kz;Zf;Fs; CLUtp> epyj;jb ePuhf 
Nrfhpf;fg;gLfpwJ.  

 
fpuhkg;Gwq;fspy; kf;fs;> gy;NtW tiffspy; kioePiu Nrkpf;fpwhh;fs;. mtw;Ws; rpy 
1. Vhpfs; mikj;jy;: ,J jkpo; ehl;bYs;s kpfg;goikahd kio ePh; Nrfhpg;G 

KiwahFk;. xU Vhpapy; kio ePh; Nrfhpj;jg;gpd;> mjpy; cs;s cghp ePH; mUfpYs;s 
kw;nwhU fpuhkj;jpYs;s Vhpia nrd;wile;J Nrkpf;Fk;gb mikf;fg;gl;bUf;fpwJ.  
 
2k; E}w;whz;by; (ngh.M) Nrho tk;rj;ijr; Nrh;e;j fhpfhy; Nrho kd;duhy; fl;lg;gl;l 
fy;yizahdJ kpfTk; goikahdJ. ,J cyfpd; ehd;fhtJ goikahd 
mizahFk;. ,e;j miz ,d;Wk; jkpof kf;fSf;F gad;gLk; tifapy; cs;sJ. 
,t;tiz jpUr;rpuhg;gs;sp efUf;F 20 fp.kP mUfpy;> fhtphp Mw;wpd; FWf;Nf 
fl;lg;gl;Ls;sJ.  
 

2. Cuzpfs;: xt;nthU fpuhkg; Gwj;jpYk; rpwpa mstpyhd kio ePiur; Nrkpf;Fk; 
tpjkhf "Cuzpfs;" mike;Js;sd. mit fpuhkq;fspy; cs;s kf;fs; gad; gLj;Jk; 
tifapy;> Fspf;f> Fbf;f> Jzp Jitf;f cjTfpd;wd. ,it mUfpYs;s 
fpuhkq;fSf;Fk; gad;gLfpd;wd.  
 

kio ePh; Nrkpg;gpdhy; cz;lhFk; ed;ikfs;:  
 
1. kioePh; Nrfhpg;G kpf Ntfkhff; Fiwe;J tUk; epyj;jb ePh;kl;lj;ij mjpfhpf;fg; 

gad;gLfpwJ.  
 

2. ngUfptUk; ePh;j; Njitfis rkhspf;fg; gad;gLfpwJ.  
 

3. ngU nts;sk; kw;Wk; kz; mhpg;igj; jLf;fg; gad;gLfpwJ.  
 

4. epyj;jbapy; Nrfhpf;fg;gLk; ePh; kdpj kw;Wk; tpyq;F fopTfshy; khriltjpy;iy. 
vdNt ,jid FbePuhfg; gad;gLj;j KbAk;.  

 
kpd;dhw;wy; Nkyhz;ik:  
 
kpd;rhuk; kpd; cw;gj;jp epiyaq;fspy; cs;s kpd;dpaw;wpfshy; cw;gj;jp nra;ag;gLfpwJ 
,k;kpdpaw;wpfs; ,tw;wpYs;s lh;igd;fs; Roy;tjd; %yk; ,af;fg;gLfpwJ. ePuhtp> ePh; kw;Wk; 
fhw;W Mw;wy; Mfpait lh;igd;fis Royr; nra;J kpd;rhu cw;gj;jpf;F fhuzkhf cs;sd.  
 
kpd;dhw;wy; tsq;fis ghJfhg;gjd; mtrpaq;fs;:  
 
cdJ tPl;bYk; gs;spapYk; fPo;fhZk; topKiwfis gpd;gw;Wtjd; %yk; kpd;rhuj;ij 
Nrkpf;f KbAk;.  
 
1. Fiwe;j kpd; Mw;wiy Nkk;gLj;Jk; rhjdq;fshd rpvg;vy; (CFL) gy;G> vy;,b gy;Gfs; 

(LED) kw;Wk; kpd; rhjdq;fis gad;gLj;jyhk;.  
 

2. cgNahfpf;fhj NghJ tpsf;Ffs;> kpd;tprpwpfs; njhiyf;fhl;rpg;ngl;b> gpw 
kpd;rhjdq;fspy; ,izg;ig Jz;bj;J tplyhk;.  
 

3. nry;ypil Ngrp kpd; ,izg;ig Njitapy;yhj NghJ midj;J itf;fyhk;.  
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4. #hpa xspapid NghJkhd msT gad;gLj;jyhk;. kpd; ePh; #Nlw;wpfSf;F gjpyhf #hpa 
xsp ePh; #Nlw;wpfis gad;gLj;jyhk;.  
 

5. Fsph;rhjd trjpapid NjitahdNghJ kl;Lk; gad;gLj;jyhk;.  
 

kpd;dZf; fopTfs; kw;Wk; mjd; Nkyhz;ik:  
 
kpd;dZf; fopTfs; vd;gJ gad;gLj;j Kbahj> gioa> kPz;Lk; rhpg;gLj;jp cgNahfpf;f 
Kbahj> kpd;rhu kw;Wk; kpd;dZ rhjdq;fisf; Fwpg;gjhFk;. ,f;fopTfspy; er;R 
cNyhfq;fshd fhhPak;> fhl;kpak;> FNuhkpak;> ghjurk;> kl;Lky;yhky; gpw cNyhfq;fshd 
,Uk;G> jhkpuk;> rpypf;fd;> mykpdpak;> jq;fk; Nghd;wit gphpj;njLf;ff; $baitahf cs;sd. 
Mdhy; ,tw;Ws; 5% kpd; fopTfs; kl;LNk kWRow;rp nra;ag;gLfpwJ.  
 
kpd; fopTfspd; %yq;fs;:  
kpd;dZ rhjdq;fs;:  
 
fzpdpfs; kbf;fzpdpfs; njhiyNgrpfs;> njhiyf;fhl;rp ngl;bfs;>DVD gpNsah;fs;> 
fhy;FNyl;lh;fs;> tpisahl;Lrhjdq;fs;> nghk;ikfs; Nghd;wit.  
 
tPl;L cgNahf kpd; rhjdq;fs;:  
 
Fsph;rhjdg;ngl;bfs;> Jzp Jitf;Fk; ,ae;jpuq;fs;> Ez;ziy rikg;ghd;fs;> kpf;]p> 
fpiuz;lh;> ePh; #Nlw;wpfs; Nghd;wit.  
 
Jizg;nghUl;fs;:  
 
gphpd;bq; fhl;hpl;[];> kpd;fyd;fs;> rhh;[h;fs;.  
 
kpd;dZf; fopTfshy; cz;lhFk; Rw;Wr;#oy; ghjpg;Gfs;:  
 
kpd;dZf; fopTfspd; ghjpg;Gfis mwpahky; mtw;wpid epyj;jpy; Gijg;gjhy; kz; kw;Wk; 
epyj;jb ePh; khrile;J mjid gad;gLj;j ,ayhky; Nghfyhk;. 
 

kpd;dZf; fopTfshy; cz;lhFk; ghjpg;Gfs; 
<ak; : kdpjhpy; ika euk;G kz;lyj;ijAk; gf;f euk;G kz;lyj;ijAk; ghjpf;fpwJ. 
Foe;ijfspd; %is tsh;r;rpia ghjpf;fpwJ.  
 
FNuhkpak; : %r;Rj;jpzwy; M];Jkh  
 
Nfl;kpak; : rpWePufk; kw;Wk; fy;yPuypy; gbe;J mjd; gzpfis ghjpf;fpwJ. euk;Gfis 
ghjpf;fpd;wJ.  
 
ghjurk; : %is kw;Wk; Rthr kz;lyj;ij ghjpf;fpwJ. 
 
ghyptpidy; FNshiuL (PVC) cs;spl;l nefpopfs;: nefpopfis vhpg;gjhy; cz;lhFk; 
ilahf;rpd;fs; ,dg;ngUf;f kz;lyj;jpd; tsh;r;rpiaAk;> gzpiaAk; ghjpf;fpwJ.  
 
kpd;dZ rhjdq;fspy; cs;s gy er;R fd cNyhfq;fshd fhhPak; kw;Wk; Nfl;kpak; 
Nghd;wit ePH khRgLtjw;F kpf Kf;fpa fhuzpfshf cs;sd.  
 
kpd;dZf; fopTfs; nfhl;lg;gl;bUf;Fk; epyg;gug;Gfs; kw;Wk; mUfhik gFjpfspy; 
khriltNjhL> gy cly;ey ghjpg;GfisAk; cz;lhFk;.  
 
kpd;dZf; fopTfs; fPo;f;fz;ltw;iw cs;slf;fpaJ. 
fzpdpg; nghUl;fs;             - 66% 
njhiyj; njhlh;G rhjdq;fs;     - 12% 
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kpd;dZ rhjdq;fs;            - 5% 
caphp kUj;Jt rhjdq;fs;       - 7% 
gpw rhjdq;fs; / cgfuzq;fs;   - 6% 
 
fopTePh; Nkyhz;ik:  
 
,e;jpahtpd; ePiu khRgLj;Jtjpy; Kf;fpa gq;F tfpg;git tPl;L cgNahf kw;Wk; 
njhopw;rhiy cgNahff; fopTePh; MfpaitahFk;. fopTePh;> tptrha epyq;fis 
mRj;jg;gLj;JtNjhL> Rw;Wr;#oy; rPh;Nfl;ilAk; Vw;gLj;Jfpd;wJ.  
 
fopTePh; cUthFk; %yq;fs;:  
 
tPl;Lg; gad;ghLfs;> rha kw;Wk; Jzp cw;gj;jp Miyfs;> Njhy; njhopw;rhiyfs;.  
 
fopT ePh; Rj;jpfhpg;G Kiw:  
tof;fkhd fopTePh; Rj;jpfhpg;G Kiw fPo;f;fz;l gbepiyfspy; ifahsg;gLfpwJ. mitahtd 
tbfl;Ljy;> fhw;Nww;wk;> gbT mfw;Wjy; kw;Wk; ePh; kWRow;rp.  
 
tbfl;Ljy;:  
 
tPLfs; kw;Wk; njhopw;rhiyfspy; cUthFk; fopT ePhpy; cs;s jplg;nghUl;fSk;> kz;Zk; 
,k;Kiwapy; tbfl;bg; gphpf;fg;gLfpwJ.  
 
fhw;Nww;wk;:  
 
tbfl;lg;gl;l fopT ePuhdJ fhw;Nww;wk; nra;tjw;fhf mjw;Fhpa njhl;bf;F mDg;gg;gLfpwJ. 
,e;epiyapy; Ez;Zaphpfs;> fhw;wpd; cjtpAld; caphpa rpijtiljYf;F cl;gLj;jg;gl;L 
ePf;fg;gLfpwJ.  
 
tPo;gbT nray; Kiw:  
 
,k;Kiwapy;> ePhpy; kpje;j epiyapy; cs;s jpz;kk; nghUl;fs; ePhpdbapy; tPo;gbthf nrd;W 
NrUfpd;wd. ,t;thW NrfukhFk; tPo;gbTfs; NrW Nghd;W fhzg;gLk;. ,J gbT vd;W 
Fwpg;gplg;gLfpwJ.  
 
gbT mfw;Wjy;:  
 
njhl;bfspy; NrfukhFk; gbTfs; Fwpg;gpl;l fhy ,ilntspapy; ghJfhg;ghd Kiwapy; 
mfw;wg;gLfpd;wd.  
 
fpUkp ePf;Fjy;: 
 
FNshhpNdw;wk; kw;Wk; Gw Cjh fjph;fs; %yk; ,e;ePh; Rj;jpfhpf;fg;gl;L Nehia 
cz;lhf;ff;$ba Ez;zpaphpfs; ePf;fk; nra;ag;gLfpd;wd.  
 
ePh; kWRow;rp:  
 
,t;thW Rj;jpfhpf;fg;gl;l ePh; tPl;L cgNahfj;jpw;Fk; njhopw;rhiy gad;ghl;Lf;fhfTk; kPz;Lk; 
gad;gLj;jg;gLfpwJ.  
 
jplf;fopT Nkyhz;ik:  
 
jplf;fopT vd;gJ efh;g;Gwf; fopTfs;> kUj;Jtf; fopTfs;> njhopw;rhiyf; fopTfs; kw;Wk; 
kpd;dZf; fopTfs; Mfpatw;iw cs;slf;fpaJ. gy;NtW tifahd jplf;fopTfis epyj;jpy; 
epug;Gtjhy; epyk; ntFthf ghjpf;fg;gl;L rPh; FiyfpwJ.  
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jplf;fopT Nkyhz;ik vd;gJ tPLfs; kw;Wk; njhopw;rhiyfspy; cw;gj;jp MFk; fopTg; 
nghUl;fis Nrfhpj;jy;> Rj;jg;gLj;Jjy; kw;Wk; Kiwahf ntspNaw;Wjy; Mfpatw;iw 
cs;slf;fpaJ.  
 
jplf;fopTfis mfw;Wk; Kiwfs;:  
 
i. jdpj;Jg; gphpj;jy;: gy;NtW tifahd jplf;fopTfis kf;Fk; jd;ik cs;sit kw;Wk; 

kf;Fk; jd;ikaw;wit vd jdpj;J gphpg;gjhFk;.  
 

ii. epyj;jpy; epug;Gjy;: jho;thd gFjpfspy; jplf;fopTfis epug;GtJ MFk;. fopTg; 
nghUl;fis epug;gpa gpwF mjd; Nky; kz;iz xU mLf;F epug;gp ruf;F Ch;jpfs; 
%yk; mOj;jr; nra;ayhk;. 2 Kjy; 12 khjq;fSf;Fs; fopTfs; 
epiyg;gLj;jg;gLfpd;wd. mjpy; cs;s fhpk nghUl;fs; rpijtilfpd;wd.  
 

iii. vhpj;J rhk;gyhf;fy;: vhpAk; jd;ik cila fopTfshd kUj;Jtkid fopTfis 
Kiwahf mikf;fg;gl;l vhpA+l;bfspy; mjpf ntg;gepiyapy; vhpj;J rhk;gyhf;fyhk;.  
 

iv. cukhf;Fjy;: caphp rpijtila $ba fopTfis kz;GOf;fis gad;gLj;jpAk; 
Ez;Zaphpfisg; gad;gLj;jpAk; rpijtilar; nra;J kl;fpa cukhf khw;WtjhFk;.  
 

fopT kWRow;rp:  
 

gioa Gj;jfq;fs; thug; gj;jphpiffs; nra;jpj;jhs;fs; Mfpatw;iw kPz;Lk; fhfpj 
Miyfspy; gad;gLj;jp fhfpj cw;gj;jp nra;ayhk;. 
 

❖ Ntshz; fopTfs;> Njq;fha;> rzy;> gUj;jpapd; jz;L> 
fUk;Gr; rf;if Mfpatw;iw nfhz;L fhfpjq;fs; kw;Wk; ml;ilfs; jahhpf;fyhk;. ney; 
jtpilf; fhy;eilj; jPtdkhf gad;gLj;jyhk;.  

 

❖ khl;Lr; rhzk; kw;Wk; gpw caphp fopTfis nfhz;L Nfhgh; 
Nf]; vdg;gLk; caphp thA cw;gj;jp nra;tNjhL mjid tay;fspy; cukhfTk; 
gad;gLj;jyhk;.  

 
3R Kiw:  
 
❖ fopTfis rpwg;ghd Kiwapy; ifahStjw;F 3R Kiw 

Vw;wjhFk;. Reduce - Fiwj;jy;>Reuse - kWgad;ghL>Recycle - kWRow;rp  
 

 



 

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

11th jhtutpay; njhFjp –I 
ghlk; 1 caphp cyfk; 

 
Gtp Njhd;wpr; Rkhh; 4.6 kpy;ypad; Mz;LfshfpwJ. ,g;Gtp kiyfs;> rkntspfs;> gdpahWfs; 
Nghd;witfisf; nfhz;L caphpdq;fisj; jhq;Fk; xU Nfhshf tpsq;FfpwJ. ,jpy; cs;s 
caphpfs; ,jpy; cs;s caphpfs; caph;f;Nfhsk; (Biosphere) vDk; rpf;fyhd xU mikg;gpy; 
fhzg;gLfpd;wd. caph;f;Nfhsj;jpy; fhzg;gLfpd;w caphpdq;fSf;fpilNa gy tpe;ijahd 
epfo;TfSk;> Gjph;fSk; epiwe;Js;sd. ,jpy; rpytw;iw ek;khy; fhz KbfpwJ. kw;wit 
mitfspd; nray;ghl;bd; tpisthf midtUila ftdj;ijAk; <h;f;fpd;wd. #hpafhe;jp 
kyh; #hpa xspia ehbr; rha;tJk;> ,Uz;l tdj;jpy; kpd;kpdpg;G+r;rpapd; kpspUk; jd;ikAk;> 
jhkiu ,iyapd; kPJgl;l ePh;j;Jsp cUz;NlhLtJk;> tPd]; (ilNahdpah) jhtuj;jpd; 
fz;zpfspy; g+r;rpfs; gl;lTld; mit gpbf;fg;gLtJk;> fztha; (Squid) vDk; fly;tho; 
tpyq;F gpw Cz; caphpfsplkpUe;J jg;gpj;Jr; nry;yikapid ckpo;tJk; tpe;ijahd 
epfo;TfSf;F vLj;Jf;fhl;Lfshff; $wyhk;. ,tw;wpypUe;J Gtp vd;fpw Nfhs; capuw;w epy 
mikg;GfisAk;> capUs;s mikg;GfisAk; cs;slf;fpa xU mjpraf;Nfhshf cs;sJ 
vdj; njhpfpwJ. DNA gw;wp ePtph; rpe;jpj;Jz;lh? ,J caphpdq;fspd; capiuf; fl;Lg;gLj;Jk; 
xU %yf;$whfTk;> fhh;gd; (C), i`l;u[d; (H), Mf;]p[d; (O) iel;u[d; (N), gh];gu]; 
(P) Nghd;w capuw;w nghUl;fisAk; nfhz;Ls;sJ. MfNt capUs;s nghUl;fSk;> capuw;w 
nghUl;fSk; xd;Nwhnlhd;W neUq;fpg; gpize;J fhzg;gLtJ ekJ caph;f;Nfhshd Gtpiaj; 
jdpr; rpwg;gilar; nra;fpwJ.  
NkhuhTk; mtuJ rf Ma;thsh;fSk; 2011-y; Nkw;nfhz;l Muha;r;rpapd; Kbthf> Gtpapy; 
Vwj;jho 8.7 kpy;ypad; rpw;wpdq;fs; tho;e;J tUtjhff; fzf;fplg;gl;Ls;sJ. caphp cyfk; 
vd;gJ Ez;Zaphpfs;> jhtuq;fs;> tpyq;Ffs;> kdpjh;fs; Nghd;wtw;iw cs;slf;fpajhFk;. 
,itfs; jdpr; rpwg;Gkpf;f njspthd gy gz;Gfisf; nfhz;Ls;sd.  
caphpdq;fspd; nghJg; gz;Gfs;:  
NkhuhTk; mtuJ rf Ma;thsh;fSk; 2011-y; Nkw;nfhz;l Muha;r;rpapd; Kbthf> Gtpapy; 
Vwj;jho 8.7 kpy;ypad; rpw;wpdq;fs; tho;e;J tUtjhff; fzf;fplg;gl;Ls;sJ. caphp cyfk; 
vd;gJ Ez;Zaphpfs;> jhtuq;fs;> tpyq;Ffs;> kdpjh;fs; Nghd;wtw;iw cs;slf;fpajhFk;. 
,itfs; jdpr; rpwg;Gkpf;f njspthd gy gz;Gfisf; nfhz;Ls;sd.  
caphpdq;fspd; nghJg; gz;Gfs;:  
caphpdq;fspd; gz;Gfs; fPNo nfhLf;fg;gl;Ls;sd.  
 
tsh;r;rp: 
tsh;r;rp midj;J caphpdq;fspy; eilngwf;$ba Xh; mfk; rhh;e;j (Intrinsic) gz;ghFk;. 
,e;epfo;tpd; NghJnry;fspd; vz;zpf;ifAk;> nghUz;iAk; mjpfhpf;fpd;wd. xU nry;> gy 
nry; caphpdq;fs; midj;JNk nry;gphpjy; %yk; tsh;r;rpailfpd;wd. jhtuq;fspd; tsh;r;rp 
tuk;gw;Wk;> tho;ehs; KOtJk; eilngWfpwJ. tpyq;Ffspy; xU Fwpg;gpl;l fhyj;jpw;F kl;LNk 
tuk;Gila tsh;r;rp eilngWfpwJ. ,Ug;gpDk; caphpdq;fspd; clypy; fhak; Vw;gLk; 
rkaj;jpy; gOjile;j jpRf;fisr; rhpnra;a tsh;r;rp eilngWfpwJ. capuw;w nghUl;fspd; 
tsh;r;rp ntspahh;e;jjhFk; (extrinsic). vLj;Jf;fhl;lhf kiyfs;> fw;ghiwfs;> kzw;Fd;Wfs; 
Mfpatw;wpd; Gwg;gug;gpy; rpWrpW Jfs;fs; njhlh;e;J gbe;JtUtjhy; tsh;r;rp Vw;gLfpwJ.  
 
capUs;s nry;fSf;Fs;shfg; Gjpa GNuhl;Nlhgpshrk; mjpf mstpy; Nrh;f;fg;gLtjhy; 
tsh;r;rp Vw;gLfpwJ. vdNt caphpdq;fspy; tsh;r;rp cs;shh;e;j nrayhfpwJ. xU nry; 
caphpfshd ghf;Bhpaq;fs; kw;Wk; mkPghtpy; nry; gFg;G eilngWtjhy; tsh;r;rp Vw;gLtNjhL 
kl;Lkpd;wp caphpdj; njhifAk; mjpfhpf;fpd;wJ. ,q;F tsh;r;rpAk; ,dg;ngUf;fKk; gu];guk; 
cs;slf;fpa nray;ghLfshf tpsq;Ffpd;wd. 
 
nry; mikg;G:  
nry;fspd; mbg;gilapy; caphpdq;fs; njhd;ikAl;fU / njhy;Yl;fU caphpfs; 
(Prokaryote), nka;Al;fU caphpfs; (Eukaryote) vd ,uz;L tiffshfg; gphpf;fg;gl;Ls;sd. 
njhy;Yl;fU caphpfs; xU nry; mikg;Gilait. ,tw;Ws; rt;tpdhy; #og;gl;l cl;fU> 
ikl;Nlhfhz;bhpaq;fs;> vz;Nlhgpshr tiy> Nfhy;if cWg;Gfs; Nghd;w rt;tpdhy; 
#Og;gl;l gy Ez;ZWg;GfSk; fhzg;gLtjpy;iy. (vLj;Jf;fhl;L: ghf;Bhpaq;fs;> ePyg;gRk; 
ghrpfs;. nka;Al;fU caphpfs; xU nry; (mkPgh) my;yJ gy nry; (CNlhNfhzpak;) 
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mikg;Gilait. ,tw;Ws; ed;F tiuaWf;fg;gl;l cl;fUTk;> rt;tpdhy; #og;gl;l nry; 
Ez;ZWg;GfSk; fhzg;gLfpd;wd.  
 
,dg;ngUf;fk;:  
,J ghypyh ,dg;ngUf;fk;. ghypdg;ngUf;fk; vd ,uz;L tifg;gLk;.  
ghypyh ,dg;ngUf;fj;jpd; %yk; rpy my;yJ gy gz;Gfspy; ngw;Nwhiu xj;jre;jjpfs; 
Njhw;Wtpf;fg;gLfpd;wd. Mdhy; ghypdg;ngUf;fk;> kW$l;bizT (Recombination) thapyhf 
NtWghLfisr; re;jjpfspy; nfhz;L tUfpwJ. caphpdq;fspy; ghypyh ,dg;ngUf;fkhdJ 
nfhdpbaq;fs; (M];gh;[py;y];) nkhl;LtpLjy; (i`l;Nuh><];l;)> ,U gpsTWjy; 
(ghf;Bhpaq;fs;> MkPgh) Jz;lhjy; (];igNuhifuh)> GNuhl;Nlhdpkh (kh];fs;)> kPSUthf;fk; 
(gpsNdhpah) Mfpatw;wpd; %yk; eilngWfpwJ. Ntiyf;fhuj; NjdPf;fs; kw;Wk; NfhNtW 
fOijfspy; (Mules) kyl;Lj;jd;ikapd; fhuzkhf ,dg;ngUf;fk; eilngWtjpy;iy.  
 
J}z;lYk; Jyq;fSk;:  
 
caphpdq;fs; midj;Jk; mtw;wpd; Rw;Wg;Gwj;ij ed;F czuf;$bad. ,w;gpay;> Ntjpapay;> 
caphpay; rhh;e; J}z;ly;fSf;Fj; jFe;j Jyq;fs;fis ntspg;gLj;Jfpd;wd. tpyq;Ffs; 
mtw;wpd; czh;T cWg;Gfs; %yk; Rw;Wg;Gwj;ij ed;F czh;e;J nfhs;fpd;wd. ,jid 
czh;Tepiy (Consciousness) vd;fpNwhk;.  
 
jhtuq;fs; #hpa xspia Nehf;fp tistJk;> njhl;lhw;rpZq;fp jhtu ,iyfs; njhl;lTld; 
%bf;nfhs;tJk;> jhtuq;fspy; fhzg;gLk; J}z;ly;fSf;Nfw;w Jyq;fy;fSf;F 
vLj;Jf;fhl;LfshFk;. ,t;tif Jyq;fy;fs; cWj;Jzh;T (Irritability) vd 
miof;fg;gLfpd;wd.  
 
rkepiyg;NgZjy; (Homeostasis): 
 
Rw;Wr;#oYf;Nfw;g caphpdq;fs; jq;fis xOq;FgLj;jpf; nfhs;tJld; rPuhd cly; 
epiyiaAk; ghJfhj;Jf; nfhs;fpd;wd. ,J rkepiyg;NgZjy; vd;W miof;fg;gLfpwJ. 
,e;epiy caphpdq;fs; #o;epiyf;Nfw;g mfepiyia epiyg;gLj;jpf; nfhz;L tho cjTfpwJ.  
tsh;rpij khw;wk; (Metabolism): 
 
capUs;s nry;fspy; eilngWfpd;w midj;J NtjptpidfisAk; Nrh;j;J xl;Lnkhj;jkhf 
tsh;rpij khw;wk; vd;fpNwhk;. ,J ,uz;L tiffshfg; gphpf;fg;gl;Ls;sJ. mit tsh;khw;wk; 
(Anabolism), rpijT khw;wk; (Catabolism) MFk;. ,it ,uz;bw;Fk; ,ilNaahd 
NtWghLfs; nfhLf;fg;gl;Ls;sd.  
 
,itfisj; jtpu ,af;fk;> czT+l;lk;> Rthrpj;jy;> fopT ePf;fk; Nghd;w gy nghJthd 
gz;GfSk; caphpdq;fspilNa fhzg;gLfpd;wd. 
 
caphpdq;fspd; mikg;G Kiwapd; gbepiyfs;> mZf;fspypUe;J njhlq;fp caph;f;Nfhsj;jpy; 
KbtilfpwJ. xt;nthU gbepiyAk; jdpj;jpUf;Fk; NghJ mit thoj;jFjpaw;wjhfpd;wd. 
khwhfg; gyepiyfs; xUq;fpizAk; NghJ mit thof; jFjpAs;sitahfpd;wd. 
 
tsh;khw;wk; kw;Wk; rpijTkhw;w tpidfSf;fpilNaahd NtWghLfs;  
 
tsh; khw;wk; rpijT khw;wk; 
GNuhl;Nlhgpshr fl;ikg;G tpidfs;  rpijT+l;Lk; tpidfs;  
rpWrpW %yf;$Wfs; ,ize;J nghpa 
%yf;$W cz;lhf;fg;gLfpwJ 

nghpa%yf;$W rpW rpW %yf;$fshf 
cilf;fg;gLfpwJ.  

Ntjpa Mw;wy; cUthf;fg;gl;L 
Nrkpf;fg;gLfpwJ 

Nrkpf;fg;gl;l Ntjpa Mw;wy; 
ntsptplg;gl;L gad;gLj;jg;gLfpwJ. 

vLj;Jf;fhl;L : mkpNdh mkpyq;fs; 
Nrh;e;J Gujk; cw;gj;jpahjy;  

vLj;Jf;fhl;L: FSf;Nfh]; %yf;$W 
ePuhfTk;>CO2MfTk; rpijTWjy;. 
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caphpdq;fspd; mikg;G Kiwapd; gbepiyfs; kw;Wk; xOq;fikg;G 
Nfuhtpd; clyj;jpid (fZtpilg;gFjpia) Nrfhpj;J> mjid Ez;Nzhf;fpapy; cw;W 
Nehf;fTk;. mt;thW Nehf;Fk; NghJ jhtuj;jpd; nray;fis kpfj; njspthff; fhzyhk;. 
mg;NghJ nry;ypDs; irl;Nlhgpshrj;jpd; ,af;fj;ij fhzKbfpwjh? Mk; vdpy;> mt;thW 
nry;ypDs; eilngWk; irl;Nlhgpshr ,af;fk; irl;Nlhgpshr efh;T my;yJ irf;Nshrp]; 
(Cyclosis) vd;W miof;fg;gLfpwJ.  
 
itu];fs; (Viruses): 
,itfs; kdpjh;fspy; kpff;fLikahd Neha;fis Vw;gLj;jf;$baJk;> 'caphpapaypd; Gjph;' 
(Biological puzzle) vd;W miof;ff;$baJ itu];fshFk;.  
 
,yj;jPd; nkhopapypUe;J ngwg;gl;l 'itu];' vd;w nrhy;Yf;F 'er;R' vd;W nghUs;. 
itu];fs; kPEz;zpa> nry;Yf;Fs;Ns thOk; epiykhwh xl;Lz;zpfs; MFk;. ,it Guj 
ciwahy; #og;gl;l cl;fU mkpyj;ijg; (Nucleic acid) ngw;Ws;sd. ,aw;ifahd mikg;gpy; 
DNA my;yJ RNA cl;fU mkpyj;ij ,itfs; ngw;Ws;sd. itu];fisg; gw;wpa gbg;gpd; 
gphpT 'itu]; ,ay;' (Virology) vd;W miof;fg;gLfpwJ.  
 
mnkhpf;f tpQ;QHdpahd ,th; 1935 Mk; Mz;by; NehAw;w Gifapiyr; 
rhw;wpypUe;J itu];fisg; gbfg;gLj;jpdhh;. ,th; 1946 Mk; Mz;L Ntjpapay; 
gphptpw;fhd Nehgy; ghpir Dr.J.H. ehh;j;l;uhg;Gld; Nrh;e;J ngw;whh;.  
 
itu]; ,aypd; iky;fw;fs;:  
1796 – nghpak;ikf;F vl;th;l; n[d;dh; jLg;G+rp (Vaccination)  
    fz;Lgpbj;jhh;.  
1886 - mlhy;g; Nkah; Gifapiy Njky; Neha; itu]pd;  
     njhw;Wj;jd;ikia> Njky; ghjpj;j ,iyr;rhw;iwg;  
     gad;gLj;jp tpsf;fpdhh;. 
1892 -   bkpl;hp Ithd;];fp itu];fs; ghf;Bhpaq;fis tplr;rpwpaJ vd  
  ep&gpj;jhh;.    
1898 - M.W. nga;[phpq;f; Gifapiyapy; cs;s njhw;Wjy; fhuzpia  
     'njhw;Wj;jd;ik tha;e;j capUs;s jputk;" (Contagium  
  vivum fluidum) vd;W mioj;jhh;. 
1915  -  F.W. l;thh;l; - ghf;Bhpaq;fspy; itu]; njhw;Wjiy  
  fz;lwpe;jhh;.  
1917  -  b' n`hpy;yp – "ghf;Bhpa/gh[;" vDk; nrhy;iyg;  
  gad;gLj;jpdhh;.  
1984  - Yf; khd;lf;dh; kw;Wk; ,uhgh;l; NfNyh –HIV-ia (kdpj  
  Neha; vjph;g;Gr;rf;jp Fiwf;Fk; itu];) fz;Lgpbj;jdh;.  
 
msTk; tbtKk;:  
 
itu];fs; kpf Ez;zpa Jfs;fshFk;.  
tbtk;> rPuikT mbg;gilapy; itu];fs; nghJthff; fPo;f;fz;l %d;W Kf;fpa tiffshff; 
fhzg;gLfpd;wd.  
fdrJu tbtk; - vLj;Jf;fhl;L : mbNdh itu];> n`h;g;g]; itu];  
RUs; tbtk; - vLj;Jf;fhl;L: ,d;G@ad;rh itu];>TMV. 
rpf;fyhd my;yJ ,ay;gw;w tbtk; vLj;Jf;fhl;L: ghf;Bhpa/gh[;> thf;]pdpah itu];  
itu];fspd; gz;Gfs;:  
capUs;s gz;Gfs;:  

• cl;fU mkpyk;> Gujk; nfhz;bUj;jy;.  
• jpBh;khw;wk; milAk; jpwd;  
• capUs;s nry;Yf;Fs; kl;LNk ngUf;fkilAk; jpwd; 
• caphpdq;fspy; Nehia cz;lhf;Fk; jpwd;. 
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• cWj;Jzh;T cs;sit.  
• Fwpg;gpl;l Xk;Gaph;r;rhh;G nfhz;lit  

 
capuw;w gz;Gfs;:  
 

• gbfq;fshf;f KbAk;  
• tsh;rpij khw;wk; fhzg;gLtjpy;iy  
• Xk;Gaphpf;F ntspNa nray;gLk; jpwdw;wit. 
• jd;dpr;irahd nray;ghLfs; vJTk; fhzg;gLtjpy;iy.  
• Mw;wiy ntspg;gLj;Jk; nehjpfspd; njhFg;G fhzg;gLtjpy;iy.  

 
itu];fspd; tifg;ghL:  
 
itu];fSf;fhd gy;NtW tifg;ghLfs; ntspte;jNghjpYk; 1971 Mk; Mz;by; Nltpl; 
ghy;bNkhh; ntspapl;l tifg;ghL ,q;Nf nfhLf;fg;gl;Ls;sJ. ,t;tifg;ghL RNA 

ngUf;fkilAk; jd;ik kugZ njhifaj;jpd; (Genome) ,aw;ifj;jd;ik (Xhpio) (ss) 
my;yJ <hpio (ds))> kugZf;fs; RNA my;yJ DNA, jiyfPo; khw;wj;jpw;fhd nehjpia 
(Reverse Transcriptase – RT) gad;gLj;Jjy;> Xhpio RNA ntspg;ghlilAk; my;yJ 
ntspg;ghlilahj Mfpa gz;Gfis mbg;gilahf itj;J cUthf;fg;gl;lJ. ,e;j 
tifg;ghl;by; itu];fs; VO tFg;Gfshf itfg;gLj;jg;gl;Ls;sd.  
 
itu];fspd; kugZnjhifak; (Viral genome):  
 
,uz;L tifahd cl;fU mkpyq;fspy; itu];fs; DNA my;yJ RNA xd;iw kl;LNk 
nfhz;bUf;Fk;. itu];fspy; fhzf;$ba cl;fU mkpyq;fs; ePz;l ,io Nghd;Nwh> 
tl;lkhfNth ,Uf;Fk;. nghJthfcl;fU mkpyk; xNu myfhff; fhzg;gLfpwJ. Mdhy; 
fhaf;foiy (Wound tumour) itu];fspYk;> ,d;GSad;rh itu];fspYk; cl;fU mkpyk; 
rpWrpW Jz;Lfshff; fhzg;gLk;. DNA itf; nfhz;Ls;s itu];fs; 'BMf;]pitu];fs;' 
(Deoxyviruses) vd;Wk;>RNA itf; nfhz;Ls;s itu];fs; 'hpNghitu];fs; (Riboviruses) 
vd;W miof;fg;gLfpd;wd. ngUk;ghyhd tpyq;F> ghf;Bhpa itu];fs; DNA itu];fshFk;. 
(HIV tpyq;F itu]hf ,Ug;gpd; RNA itf; nfhz;Ls;sJ) jhtu itu];fs; nghJthf 
RNA itf; nfhz;Ls;sd. (fhyp/gpsth; Njky; itu];fs; DNA itg; ngw;Ws;sdcl;fU 
mkpyq;fs; Xhpio my;yJ <hpioahy; Mdit. cl;fU mkpyq;fspd; mbg;gilapy; 
itu];fs; ehd;F tiffshfg; gphpf;fg;gl;Ls;sd. mit ssDNA itu];fs; (ghh;Nth 
itu];fs;)>dsDNA itu];fs; (ghf;Bhpa/gh[;fs;),ssRNA itu];fs; (TMV) kw;Wk; dsRNA 
itu];fs; (fhaf;foiy itu];. 
 
 itu];fspd; gy;NtW tFg;Gfs;  
 

tFg;G vLj;Jf;fhl;L 
tFg;G 1 dsDNA nfhz;l itu];fs; mbNdh itu];fs; 

tFg;G 2 ntspg;glilAk; ssDNA nfhz;l itu];fs; ghh;Nth itu];fs; 

tFg;G 3 dsRNA nfhz;l itu];fs; hpNah itu];fs; 

tFg;G 4 ntspg;ghlilAk; ssRNA nfhz;l itu];fs; Nlhfh itu];fs; 

tFg;G 5 ntspg;ghlilahj ssRNA nfhz;l itu];fs; uhg;Nlh itu];fs; 

tFg;G 6 ntspg;ghlilAk; ssRNA-RT: nfhz;l itu];fs; 
tho;f;ifr; Row;rpapy; DNA Tld; ngUf;fk; 
milgit. 

nul;Nuh itu];fs;  

tFg;G 7 dsDNA-RT: nfhz;l itu];fs;> tho;f;ifr; 
Row;rpapy; RNA-Tld; ngUf;fk; milgit. 

n`ghl;dh itu];fs;  
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Gifapiy Njky; itu]; (TMV): 
 
Gifapiy Njky; itu];> 1892 Mk; Mz;by; bkpl;hp Ithd;];fp vd;gtuhy; NehAw;w 
Gifapiyj; jhtuj;jpypUe:J fz;lwpag;gl;lJ. ,J nrbg;Ngd; (Aphids)> ntl;Lf;fsp 
(Locust)> Nghd;w flj;jpfs; topahf NehAw;w jhtuq;fspypUe;J gpw jhtuq;fSf;Fg; 
guTfpwJ. Kjd; Kjyhff; fz;Zf;Fg; Gyg;glf;$ba Nehapd; Kf;fpa mwpFwpahf euk;gpilg; 
gr;iraNrhifiaf; $wyhk;. NkYk; Fwpg;gplj;jf;f kQ;rs; kw;Wk; gRikepw Njky; Gs;spfs; 
,iyfspy; fhzg;gLfpd;wd. ,JNt Njky; Nehapd; mwpFwpahFk;. cUf;Fiye;j> fPo;Nehf;fp 
kbe;j ,sk; ,iyfs; Njhd;Wtjhy; jhtuj;jpd; tsh;r;rp Fd;wp kf#y; ghjpf;fg;gLfpwJ.  
 
mikg;G:  
 
kpd;dZ Ez;Nzhf;fpiag; gad;gLj;jp Nkw;nfhz;l Ma;T Gifapiy Njky; itu];fs; 
(TMV) Nfhy; tbtikg;G ngw;Ws;sij cWjpnra;fpwJ. RUsikTila ,e;j itu]pd; 
msT 280 × 150 µm vdf; fz;lwpag;gl;Ls;sJ. ,jd; %yf;$W vil 38 ×106 lhy;ld;fs; 
MFk; tphpahd; vdg;gLk; itu]; Jfs; ,uz;L Kf;fpag; gFjpg;nghUl;fshd Nfg;rpl; vd;w 
Guj ciwiaAk;> ikaj;jpy; cl;fU mkpyj;ijAk; nfhz;Ls;sJ. Guj ciw Vwj;jho 2130 
mikg;gpy; xj;j Nfg;Nrhkpah;fs; vd;W miof;fg;gLk; Gujj; Jiz myFfshy; MdJ. ,it 
itu]pd; ikaj;jpy; fhzg;ggLfpd;w xhpio RNA itr; #o;e;J mike;jpUf;fpd;wd. xU KO 
TMV Jfs; cUthtjw;fhd kugpay; jfty; KOtJk; RNA tpy; cs;sJ. TMV itu]pd; 
RNA 6.500 epA+f;ypNahill;fisf; nfhz;Ls;sJ.  
 
ghf;Bhpa/gh[; (Bacteriophage): 
 
ghf;Bhpaq;fisj; jhf;fp mopf;Fk; itu];fs; ghf;Bhpa/gh[;fs; vd;W miof;fg;gLfpd;wd. 
,jd; Neubahd nghUs; ghf;Bhpa cz;zpfs;' (fpNuf;fk;/gh[pd; = cz;ZtJ) kz;> 
fopTePh;> goq;fs;> fha;fwpfs;> ghy; Nghd;wtw;wpy; /gh[;fs; mjpfstpy; fhzg;gLfpd;wd.  
 
T4 ghf;Bhpa/gh[pd; mikg;G:  
 
T4/gh[;fs; jiyg;gpul;il tbtk; nfhz;lit. ,it jiy (head) fOj;Jg;gl;il (Collar) 
thy; (tail)> mbj;jl;L (basal plate)> thy; ehh;fs; (tail fibres) Mfpatw;iwf; nfhz;Ls;sd. 
mWq;Nfhz tbtk; nfhz;l jiyg;gFjp 2000 xj;j Gujj;Jiz myFfshy; MdJ. ePz;l 
Rus; tbtj;ijf; nfhz;l thypd; ikag;gFjp cs;sPlw;wJ. ,J jiyAld; fOj;Jg;gl;il 
%yk; ,izf;fg;gl;Ls;sJ. thypd; KbTg;gFjpapy; mbj;jl;L ,ize;Js;sJ. mbj;jl;L MW 
thy; ehh;fisAk;> MW Kl;ifisAk; (Spikes) ngw;Ws;sJ. ,j;jifa> ehh;fs; ngUf;fr; 
Row;rpapd; NghJ Xk;Gaphp ghf;Bhpa nry;ypd; nry; RtUld; /gh[;fs; xl;bf;nfhs;s 
cjTfpd;wd. jiyg;gFjpapy; 50 µm msTila <hpio DNA %yf;$W ,Wf;fkhf 
milf;fg;gl;Ls;sJ. /gh[pd; ePsj;ij tpl mjd; DNA %yf;$wpd; ePsk; 1000 klq;F 
mjpfkhFk;.  
ngUf;fKiw my;yJ /gh[;fspd; tho;f;ifr; Row;rp:  
 
,uz;L ntt;NtW tifahd tho;f;ifr; Row;rpfs; %yk; /gh[;fs; ngUf;fkilfpd;wd. (m) 
rpijT (Lytic) my;yJ tPhpaKs;s (Virulent)Row;rp (M) cwf;fepiy (Lysogenic) my;yJ 
tPhpakw;w (Avirulent) Row;rp.  
 
rpijT Row;rp:  
,jpy; Gjpjhfj; Njhd;Wk; itu];fs; nry;Yf;Fs;Ns ngUf;fkile;J Xk;Gaph; ghf;Bhpa nry; 
ntbj;J tphpahd;fs; ntspNaw;wg;gLfpd;wd. tPhpaKs;s /gh[pd; ngUf;fk; fPo;f;fz;l 
gbepiyfspy; eilngWfpwJ.  
xl;bf; nfhs;Sjy; (Adsorption): 
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Kjypy; /gh[; (T4) Jfs;fs; (itu];fs;) Xk;Gaphpr; nry;ypd; (<.Nfhiy) RtUld; xU 
njhlh;gpid Vw;gLj;jpf; nfhs;fpd;wd. ,t;tpuz;bw;Fk; ,ilNa /gh[pd; ehh;fs; xU 
gpizg;ig Vw;gLj;Jfpd;wd. ,J ghf;Bhpa nry;gug;gpy; Fwpg;gpl;l Vw;ngy;iy %ykhf 
epfo;fpwJ. thy;ehh;fspd; ypg;Nghghyprhf;fiul;fs; /gh[;fspd; Vw;gpfshfr; nray;gLfpd;wd. 
ghf;Bhpaj;Jld; /gh[;fs; Vw;gLj;Jk; xj;Njw;G epfo;Tfs; midj;Jk; cs;slf;fpaJ 
gug;gpuq;fy; (Landing) vdg;gLk;. thy;ehh;fSf;Fk; ghf;Bhpa nry;fSf;Fk; ,ilNaahd 
njhlh;G cWjp nra;ag;gl;lTld; thy; ehh;fs; tise;J nghUe;jp mbj;jl;L kw;Wk; 
Kl;fspdhy; ghf;Bhpa nry;fspd; kPJ ehd;F nghUj;jg;gLfpwJ. ,e;epfo;thdJ Fj;Jjy; 
(Pinning) vdg;gLfpwJ.  
 
CLUTjy; (Penetration): 
 
,aq;F Kiw kw;Wk; nehjpiag; gad;gLj;jp Xk;Gaphp nry;Rth; fiuf;fg;gl;L CLUTjy; 
eilngWfpwJ. ,e;epfo;tpd; NghJ gpizf;fg;gl;l gFjpapy; itu]pd; nehjpahd iyNrhird; 
gad;gLj;jg; ghf;Bhpaj;jpd; nry;Rth; rpijf;fg;gLfpwJ. Fj;Jjy; epfTf;Fg; gpwF thy;ciw 
RUq;Ftjhy; (ATP Mw;wiyg; gad;gLj;jp) /gh[; jbj;Jk; Fl;ilahfTk; fhzg;gLfpwJ. 
,jidaLj;J mbj;jl;bd; ikag;gFjp tphptilfpwJ. ,jd; topahf /gh[pd; DNA %yf;$W 
jiyg;gFjpapypUe;J ghf;Bhpa nry;Yf;Fs; cs;sPlw;w ikaf;Foha; topahf tsh;rpijkhw;wk; 
Mw;wy; nrytpd;wpr; nrYj;jg;gLfpwJ. ,t;thW ghf;BhpahtpDs; DNA Jfs; jd;dpr;irahfr; 
nrYj;jg;gLtJ CLnjhw;wy; (Transfection) vd miof;fg;gLfpwJ. CLUtYf;Fg; gpwF 
xk;Gaph; nry;Yf;F ntspNa fhzg;gLk; /gh[pd; ntw;W Guj ciw 'ntWk; $L' (Ghost) 
vd;W miof;fg;gLfpwJ.  
 
cw;gj;jp nra;ag;gLjy; (Synthesis):  
,e;epiyapy; ghf;Bhpa FNuhNkhNrhkpid rpijtilar; nra;tJld; Guj cw;gj;jpAk; DNA 
,ul;bg;giljYk; eilngWfpwJ. /gh[pd; cl;fU mkpyk;> Xk;Gaphp caphpizthf;fj;ij 
(Biosynthetic machinery) jdJ fl;Lg;ghl;by; nfhz;L tUfpwJ. Xk;Gaphpapd; DNA 
nraypog;G nra;ag;gl;L> gpd;dh; Jz;Lfshf cilf;fg;gl;LfpwJ. ,e;epiyapy; /gh[; DNA 
ghf;Bhpahtpd; Guj cw;gj;jpia jLj;J epWj;jp> ghf;Bhpa nry;ypd; tsh;rpijkhw;wr; nray;fs; 
%yk; /gh[; Jfs;fspd; Guj cw;gj;jpiaj; J}z;LfpwJ.  
mNjrkaj;jpy; /gh[; DNA f;fSk; ngUf;fkilfpd;wd.  
 
njhFg;Gk; Kjph;r;rpAk; (Assembly and Maturation):  
 
/gh[; DNA-f;fSk; Guj ciwfSk; Xk;Gaph; nry;ypDs; jdpj;jdpNa cUthf;fg;gLfpd;wd. 
gpd;dh; ,it njhFf;fg;gl;L KOikahd itu];fshf khw;wg;gLfpd;wd. /gh[;fspd; gFjpfs; 
xd;W Nrh;e;J KO itu]; Jfs;fshf khWk; epfo;r;rpapid Kjph;r;rpailjy; (Maturation) 
vd;fpNwhk; njhw;Wjy; epfo;e;j 20 epkplq;fSf;Fg; gpwF Rkhh; 300 Gjpa /gh[;fs; 
njhFf;fg;gLfpd;wd.  
 
ntspNaw;wk; (Release):  
 
njhlh;e;J Nra; /gh[;fspd; vz;zpf;if mjpfhpg;gjhy; Xk;Gaphpr; nry; Rth; ntbj;J> 
/gh[;fs; ntspNaw;wg;gLfpd;wd.  
 
cwf;f epiy Rowr;p (Lysogenic cycle):  
,t;tif Row;rpapy; /gh[; DNA f;fs; Xk;Gaphp DNA– cld; xUq;fpizg;ig Vw;gLj;jpf; 
nfhs;tjd; %yk; Xk;Gaph; nry;ypd; cl;fU mkpyk; ngUf;fkilAk; mNj rkaj;jpy; /gh[; 
DNA-Tk; ngUf;fkilfpwJ. ,q;Fj; jd;dpr;irahd itu]; Jfs;fs; cUthf;fg;gLtjpy;iy.  
 
/gh[pd; ePz;l DNA ,io Xk;Gaph; nry;ypDs; Eioe;jTld; mJ tl;ltbtkhf khwp 
kW$l;bizT top Xk;Gaph; nry;ypd; FNuhNkhNrhNkhL ,ize;J nfhs;fpwJ. ,t;thW 
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Xk;Gaphp nry;ypd; FNuhNkhNrhKld; xUq;fpizf;fg;gl;l /gh[; DNA it /gh[; Kd;Ndhb 

(Prophage) vd;W miof;fpNwhk;. /gh[; kugZf;fs; %yk; cUthf;fg;gl;;l ,uz;L xLf;fpg; 
Gujq;fs; /gh[; Kd;Ndhb kugZf;fspd; nray;ghl;ilj; jLj;JtpLfpd;wd. ,jdhy; Gjpa 
/gh[;fs; Xk;Gaph; nry;ypDs; cUthjy; jilgLfpwJ. ,Ug;gpDk; ghf;Bhpa nry; 
gFg;gilaf;$ba xt;nthU Neuj;jpYk; ghf;Bhpa FNuhNkhNrhKld; gpize;Js;s /gh[; 
Kd;Ndhb mj;Jld; Nrh;e;J ngUf;fkilfpwJ. UV fjph;tPr;Rfs; kw;Wk; Ntjpg;nghUl;fs; 
jhf;Fjy; ,Uf;Fk;NghJ /gh[; DNA gpsTf;F cl;gl;Lr; rpijT Row;rpapNyNa 
ngUf;fkilfpwJ.  
 
tphpahd; (Virion) vd;gJ njhw;Wj;jd;ik tha;e;j> Xk;Gaph; nry;Yf;F ntspNa ngUf;fkila 
Kbahj> xU KOikahd itu]; JfshFk;.  
tpuha;Lfs; (Viroids): 
 
tpuha;Lfis T.O nla;dh;>1971 Mk; Mz;L fz;Lgpbj;jhh;. ,it Guj ciwaw;w> 
tl;ltbtkhd Xhpio RNA f;fshFk;. ,jd; RNA Fiwe;j %yf;$W viliaf; nfhz;lJ. 

,it RNA rPl;u]; vf;N]hfh;l;b];> cUisf;fpoq;fpy; fjph;tbt fpoq;FNeha; Nghd;w 
jhtuNeha;fis cz;lhf;Ffpd;wd.  
 
itu]; xj;j mikg;Gfs; my;yJ tpUrha;Lfs; (Virusoids):  
 
tpUrha;Lfis J.W. uhz;ly;]; kw;Wk; mtuJ rf Ma;thsh;fSk; 1981 Mk; Mz;L 
fz;lwpe;jdh;. ,it rpwpa tl;ltbt RNA f;fisg; ngw;W tpuha;Lfis xj;jpUe;jhYk; 
itu]pd; nghpa RNA %yf;$Wfs; vg;nghOJk; njhlh;gpidf; nfhz;Ls;sd.  
gphpahd;fs; (Prions): 
 
gphpahd;fis ];lhd;]p B. G&r;dh; 1982 Mk; Mz;L fz;Lgpbj;jhh;. ,it njhw;Wk; 
jd;ikAila Gujj;Jfs;fshFk;. kdpjd; kw;Wk; gy tpyq;Ffspd; ika euk;Gkz;lyj;ijg; 
ghjpf;Fk; gy;NtW Neha;fSf;Ff; fhuzkhf cs;sd. vLj;Jf;fhl;L: f;&apl;];/ngy;l; - 
N[f;fg; Neha; (CJD), khLfspd; gpj;j Neha; (Mad cow disease) vd;W nghJthf 
miof;fg;gLk; Nghitd; ];ghQ;rpghh;k; vd;nr/gNyhgjp (BSE), MLfspd; ];fpuhgp (Scrapie) 
Neha; MfpaitfshFk;.  
 
rhgh;Nkd; kw;Wk; Nkhhp]; MfpNahh; 1963 Mk; Mz;by; ePyg;gRk; ghrpfisj; jhf;ff;$ba 
itu];fis Kjd; Kjyhff; fz;lwpe;J mitfisr; raNdh/gh[;fs; vd;W mioj;jdh;. 
(vLj;Jf;fhl;L : LPPI– ypq;/gah> gpsf;Nlhdpkh kw;Wk; /ghh;kpbak;) ,Nj Nghd;W 1962-y; 
N`hypq;]; vd;gth; tsh;g;Gf; fhshd;fspy; Edpab ,wg;G Neha; (die back disease) 
cz;lhf;ff;$ba itu];fis Kjypy; fz;lwpe;jhh;. G+Q;irfisj; jhf;ff;$ba itu];fs; 
'ikf;Nfhitu];fs' my;yJ ikf;Nfh/gh[;fs; vd;W miof;fg;gLfpd;wd.  
 

Jypg; kyh;fspd; ,jo;fspy; fhzf;$ba ePz;l thpfs; midj;Jk; Jypg; 
kyh; tphpAk; itu];fshy; cz;lhfpwJ. ,it ghl;tphpNl FOkj;ijr; 
rhh;e;jit.  
 
Ngf;FNyhtphpNl FOkj;ijr; rhh;e;j itu];fs; tzpfuPjpahfg; G+r;rpf; 
nfhy;ypfshfg; gad;gLj;jg;gLfpd;wd. irl;Nlhgpshr ghypn`l;Nuh]p]; 
fpuhDNyh itu];fs;> vz;lNkhghf;]; itu];fs; Nghd;wit jpwd;kpf;f 
G+r;rpf; nfhy;ypfshfg; gad;gLj;jg;gLfpwJ.  

    
jhtu Neha;fs; tpyq;F Neha;fs; kdpjDf;F Vw;gLk; Neha;fs;  
1. Gifapiy Njky; Neha; 1. fhy;eilfspy; Nfhkhhp 

Neha; 
1. rsp 

2. fhyp/gpsth; Njky; 2. ntwp eha;f;fb 2. n`g;gl;ill;b]; B  
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Neha; 
3. fUk;G Njky; Neha; 3. Fjpiufspd; %isj; 

jz;Ltl mow;rp Neha; 
3. Gw;WNeha; 

4. cUisf;fpoq;fpd; 
,iyr;RUs; Neha; 

 4. rhh;]; (mjpjPtpu Rthrf; 
FiwghL)  

5. thioapd; 
cr;rpf;nfhj;J Neha; 

5. va;l;]; (ngwg;gl;l Neha; 
vjph;g;Gr;rf;jp Fiw Neha;)  

6. gg;ghspapd; ,iyr;RUs; 
Neha; 

6. ntwp eha;f;fb  

7. ntz;ilapd; euk;G 
ntsph;jy; Neha; 

7. nghd;Df;F tPq;fp 

8. ney;ypd; Jq;Nuh Neha; 8. ,sk;gps;isthjk;  
9. nts;shpapd; Njky; 

Neha; 
9. rpf;Fd;Fd;ah 

10. jf;fhspapd; Njky; 
Neha;  

10. nghpak;ik  

  11. rpd;dk;ik 
  12. jl;lk;ik  
 
cz;lhf;ff;$ba itu];fis Kjypy; fz;lwpe;jhh;. G+Q;irfisj; jhf;ff;$ba itu];fs; 
‘ikf;Nfhitu];fs;’ my;yJ ikf;Nfh/gh[;fs; vd;W miof;fg;gLfpd;wd.  
 

itu];fshy; Vw;gLk; Neha;fs;:  
itu];fs; jhtuq;fspYk;> tpyq;FfspYk;> kdpjh;fspYk; Neha;fis Vw;gLj;Jfpd;wd. itu]; 
Neha;fspd; gl;bay; nfhLf;fg;gl;Ls;sJ.  
 

caphp cyfpd; tifg;ghL:  
Ke;ija ghlg;gFjpapy; Gtp vDk; Nfhs; capUs;s kw;Wk; capuw;w nghUl;fshy; MdJ vd 
mwpe;Js;Nshk;. ekJ md;whl tho;f;ifapy; ek;ikr; Rw;wpg; gy nghUl;fisf; fhz;fpNwhk;. 
ePq;fs; xU kiyg;gpuNjrj;jpw;Fr; Rw;Wyh nrd;wpUg;gjhff; fw;gid nra;J ghUq;fs;. ePq;fs; 
kiyfspd; moF> kyh;fspd; <uf;Fk; gy tif epwq;fs;> gwitfspd; ,dpikahd Fuy; 
Nghd;wtw;iw urpj;Jf; nfhz;bUf;fpwPh;fs;. fhzf;$ba ngUk;ghyhd fhl;rpfis ePq;fs; 
xspg;glk; vLj;Jf; nfhz;L nry;fpwPh;fs;. ,e;j mDgtj;jpypUe;J ePq;fs; fz;l nghUl;fisf; 
Fwpg;gpl KbAkh? ePq;fs; fz;l fhl;rpfisg; gl;baypl;Lg; gjpT nra;tPh;fsh? ePq;fs; vt;thW 
nghUl;fis xOq;FgLj;JtPh;fs;? kyh;fisAk;> kiyfisAk; xNu njhFg;gpy; itg;gPh;fsh? 
cah;e;j kuk;> eype;j rpW nrb Nghd;wit xNu FOkj;jpy; itf;f ,aYkh my;yJ 
ntt;NtW gphptpy; itg;gPh;fsh? ePq;fs; ,tw;iw ntt;NtW gphptpy; itj;jpUg;gpd; mjw;fhd 
fhuzk; vd;d? vdNt tifg;ghL rpy gz;Gfspd; mbg;gilapy; Ghpe;J nfhs;tjw;Fk;> 
xg;gpLtjw;Fk; gad;gLj;jg;gLfpd;wJ. ,e;j mj;jpahaj;jpy; caphpd cyfpd; tifg;ghl;bid 
mwpe;Jnfhs;Nthk;.  
 
,t;Tyfpy; cs;s caphpdq;fis tifg;gLj;Jtjw;fhfg; gy;NtW tifahd Kaw;rpfSk; 
Nkw;nfhs;sg;gl;ld. 'jhtutpaypd; je;ij'ahd jpNah/gpuh];l]; jhtuq;fisg; Gw mikg;Gg; 
gz;Gfspd; mbg;gilapy; kuq;fs;> Gjh;r;nrbfs;> rpWnrbfs; vd tifg;gLj;jpdhh;. NkYk; 
mhp];lhl;by; tpyq;fpdq;fis ,uj;j epwj;jpd; mbg;gilapy;> rptg;G epw ,uj;j caphpfs; 
(Enaima), rptg;Gepwkw;w ,uj;j caphpfs; (Anaima) vd ,U ngUk;gphpTfshfg; gphpj;jhh;.  
 
fhh;y; ypd;Nda]; caphpd cyfj;ij mtw;wpd; Gwg;gz;Gfspd; mbg;gilapy; jhtuq;fs;> 
tpyq;Ffs; vd ,U FOf;fshfg; gphpj;jhh;. vdpDk; ,thpd; tifg;ghL kpFe;j gpd;dilT 
mile;jJ. ,jw;Ff; fhuzk; ,th; caphpdq;fspy; njhy;Yl;fU caphpfs;> nka;Al;fU 
caphpfs; Mfpa ,uz;L gphpTfisAk; xd;whfr; Nrh;j;J xNu FOtpd; fPO; tifg;gLj;jpdhh;. 
,Nj Nghy; rhh;G+l;l Kiwiar; rhh;e;j G+Q;ir ,dq;fisj; jw;rhh;G Cl;l Kiwiaf; 
nfhz;l jhtu ,dq;fSld; xd;whfr; Nrh;j;J tifg;gLj;jpdhh;. fhyg;Nghf;fpy; etPd 
njhopy;El;gf; fUtpfspd; tsh;r;rpf;fhuzkhf tifg;ghl;lhsh;fs; ntt;NtW gphpTfshd 
nry;ypy;> cs;sikg;gpay;> fUtpay;> %yf;$W caphpay;> ,dg;ghpzhkk; (Phylogeny) Nghd;w 
NkYk; gy gz;Gfisg; gad;gLj;jpg; Gtpapy; cs;s caphpdq;fis tifg;gLj;jpAs;sdh;. 
vdNt> tifg;ghL fhyj;jpw;Nfw;gg; Gjpa ghpzhkk; ngw;W tUfpwJ.  
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tifg;ghl;bd; Njit:  
 
fPo;f;fz;l Nehf;fq;fis epiwT nra;a tifg;ghL mtrpakhfpwJ.  

• nghJthd gz;Gfspd; mbg;gilapy; caphpdq;fisj; njhlh;GgLj;jTk;.  
• rpwg;gpay;Gfspd; mbg;gilapy; caphpdq;fis tiuaiw nra;tjw;Fk;  
• gy;NtW caphpdf; FOf;fspy; cs;s caphpdq;fspd; njhlh;igg; gw;wp mwpaTk;.  

 
tifg;ghl;L Kiwfs;:  

,uz;L ngUk; 
gphpT 

%d;W ngUk; gphpT ehd;F ngUk;gphpT Ie;J ngUk; gphpT 

fhh;y;ypd;Nda]; 
(1735) 

vh;nd];l; n`f;Nfy; 
(1866) 

Nfhg;Nyz;l; (1956) R.H. tpl;lhf;nfh; 
(1969) 

1. gpshz;Nl  
2. mdpNkypah  

1. GNuhl;b];lh 
2. gpshz;Nl 
3. mdpNkypah 

1. nkhdpuh 
2. GNuhl;b];lh 
3. gpshz;Nl 
4. mdpNkypah 

1. nkhdpuh 
2. GNuhl;b];lh 
3. G+Q;irfs;  
4. gpshz;Nl 
5. mdpNkypah  

 
• caphpdq;fSf;F ,ilNaAs;s ghpzhkj; njhlh;gpid mwptjw;Fk; cjTfpwJ.  

 
caphp cyfpd; tifg;ghL:  
caphp cyfpd; tifg;ghl;il xg;gpl;L nfhLf;fg;gl;Ls;sJ.  
 
Ie;J ngUk;gphpT tifg;ghL:  
 
R.H. tpl;lhf;nfh; vDk; mnkhpf;f tifg;ghl;bay; ty;Yeh; 1969 Mk; Mz;L Ie;J ngUk;gphpT 
tifg;ghl;bid Kd;nkhope;jhh;. caphpfis mtw;wpd; nry; mikg;G> cly; mikg;G> 
czT+l;l Kiw> ,dg;ngUf;fk;> ,dg;ghpzhkf; FOj; njhlh;G Mfpatw;wpd; mbg;gilapy; 
nkhdpuh> GNuhl;b];lh> G+Q;rifs;> gpshz;Nl> mdpNkypah vd Ie;J ngUk;gphpTfshfg; 
gphpj;jhh;.  
 
epiwfs;:  
• ,e;j tifg;ghL rpf;fyhd nry; mikg;G> clyikg;G Mfpatw;wpd; mbg;gilapy; 

mike;jJ.  
• czT+l;lKiwapd; mbg;gilapy; ,t;tifg;ghL mike;Js;sJ  
• G+Q;irfs; jhtuq;fspypUe;J gphpj;Jj; jdpahf itf;fg;gl;Ls;sd.  
• caphpdq;fSf;fpilNa fhzg;gLk; ,dg;ghpzhk FOj;njhlh;gpid vLj;Jf;fhl;LfpwJ.  
 
Fiwfs;: 
 
• jw;rhh;G> rhh;G+l;l Kiw caphpdq;fs;> nry; RtUila> nry; Rtuw;w caphpdq;fs; 

nkhdpuh> GNuhl;b];lh vDk; ngUk;gphptpy; itf;fg;gl;Ls;sd. ,jdhy; ,t;tpuz;L 
ngUk;gphpTfSk; gytifg;gl;l gz;gpidg; (Heterogenous) ngWfpd;wd.  

• itu];fs; ,e;j tifg;ghl;by; Nrh;f;fg;gltpy;iy. 
 
fhuy; Nth]; kw;Wk; mtuJ rf Ma;thsh;fSk; 1990-Mk; Mz;L caphpdq;fspy; %d;W 
Kf;fpa caph;g;Gyq;fis (domain) mwpKfg;gLj;jpdh;. mit ghf;Bhpah> Mh;f;fpNa> ANfhpah 
vd;gitfshFk;. ,t;tifg;ghL rRNA E}f;ypNahill; njhlh;thpirapYs;s NtWghL> nry; 
rt;tpy; cs;s nfhOg;Gfspd; mikg;G Nghd;wtw;wpd; mbg;gilapy; cs;sJ. jhk]; 
Nfthypah; - ];kpj;>1998 Mk; Mz;L caphp cyfj;jpw;F jpUj;jg;gl;l MW ngUk;gphpT 
tifg;ghl;bid ntspapl;lhh;. ,jpy; nkhdpuh vd;w ngUk;gphpit Mh;f;fpghf;Bhpaq;fs;> 
Aghf;Bhpaq;fs; vd;W ,uz;lhfg; gphpj;jhh;. mz;ikapy; UfpNuhTk; rf Ma;thsh;fSk; 2015 
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Mk; Mz;L VO ngUk;gphpT tifg;ghl;bid ntspapl;ldh;. ,J jhk]; Nfthypah;-];kpj;jpd; 
MW ngUk;gphpT tifg;ghl;bd; nray;Kiw rhh;e;j tphpthd njhFg;ghFk;. ,e;j 
tifg;ghl;bd;gb caphpfs; ,uz;L kpfg;ngUk;gphpTfshfg; gphpf;fg;gl;Ls;sd. (GNuhNfhpNahl;lh> 
ANfhpNahl;lh) GNuhNfhpNahl;lh ,uz;L ngUk; gphpTfshfTk; mjhtJ Mh;f;fpghf;Bhpah kw;Wk; 
Aghf;Bhpah vdTk;> ANfhpNahl;lhit GNuhl;NlhNrhth> FNuhkp];lh> G+Q;irfs;> gpshz;Nl 
(jhtuq;fs;) kw;Wk; mdpNkypah (tpyq;Ffs;) vDk; Ie;J ngUk; gphpTfshfTk; 
gphpf;fg;gl;Ls;sd.  
 
FNuhkp];lh vDk; Gjpa ngUk;gphpT Njhw;Wtpf;fg;gl;L> ,jpy; gRq;fzpfj;jpy; gr;irak; a 
kw;Wk; c nfhz;l ghrpfSk;> ,itAld; neUf;fkhd njhlh;Gila gy tif epwkw;w 
caphpfSk; itf;fg;gl;Ls;sd. lahl;lk;fs;> gOg;Gg; ghrpfs;> fphpg;NlhNkhdhl;fs;> CikrPl;]; 
Nghd;wit ,e;jg; ngUk;gphptpd; fPo; ,lk; ngw;Ws;sd.  
 
Ik;ngUk;gphpT tifg;ghl;bd; xg;gPL:  
 
gz;Gfs; nkhdpuh GNuhl;b];lh G+Q;irfs; gpshz;Nl mdpNkyp

ah  
nry;ypd; 
jd;ik  

njhy;Yl;fU 
caphpfs; 
Prokaryotic 

nka;Al;fU 
caphpfs; 
Eukaryotic 

nka;Al;fU 
caphpfs; 
Eukaryotic 

nka;Al;fU 
caphpfs; 
Eukaryotic 

nka;Al;f
U 
caphpfs; 
Eukaryoti
c  

cly; 
mikg;G 

xU nry; 
caphpdq;fs;  

xU nry; 
caphpdq;fs;  

xU nry;> 
gy nry; 
caphpdq;fs;  

jpR my;yJ 
cWg;Gf;fs; 
nfhz;lit  

jpRf;fs; 
/ cWg;G 
/ cWg;G 
kz;lyq;
fs; 
nfhz;li
t  

nry; Rth; nry; Rth; 
cz;L 
(ngg;bNlh 
fpisf;fhd;> 
kpANfhngg;ill;
fshy; MdJ)  

xU rpy 
caphpdq;fsp
y; nry; Rth; 
cz;L. 
(nry;YNyhrh
y; MdJ) 
rpy 
caphpdq;fsp
y; nry; Rth; 
fhzg;gLtjp
y;iy  

nry; Rth; 
cz;L 
(nry;YNyh]; 
my;yJ 
ifl;bdhy; 
MdJ)  

nghJthf 
nry; Rth; 
cz;L 
(nry;YNyhrh
y; MdJ)  

nry;Rth; 
,y;iy  

czT+l;l 
Kiw 

jw;rhh;G Cl;l 
Kiw 
(xspr;rhh;G> 
Ntjpr;rhh;G) 
rhh;G+l;l Cl;l 
Kiw 
(xl;Lz;zpfs;> 
rhw;Wz;zpfs;) 

jw;rhh;G 
Cl;l Kiw 
(xspr;rhh;G> 
gpwrhh;G)  

rhh;G+l;l 
Kiw 
(xl;Lz;zpf
s;> 
rhw;Wz;zpf
s;)  

jw;rhh;G 
Cl;l Kiw 
(xspr;rhh;G)  

rhh;G+l;l 
Kiw 
(tpOq;$l;
l 
caphpdq;
fs;) 

,lg;ngah;r;rp 
milAk; 
jpwd; 

,lg;ngah;r;rp 
jpwd; 
cilait 
my;yJ 
mw;wit  

,lg;ngah;r;rp 
jpwd; 
cilait 
my;yJ 
mw;wit  

,lg;ngah;r;rp 
jpwd; 
mw;wit  

ngUk;ghYk; 
,lg;ngah;r;rp 
jpwd; 
mw;wit  

ngUk;ghY
k; 
,lg;ngah;
r;rp jpwd; 
cilai
t  
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vLj;Jf;fhl;
L 
caphpdq;fs;  

Mh;f;fp 
ghf;Bhpah> 
A+ghf;Bhpah> 
raNdh/ghf;Bhp
ah> 
Mf;bNdhik 
rPl;fs;> 
ikf;Nfhgpsh];
kh  

fpiuNrhigl;
fs;> 
ilNdhgpsh> 
n[y;Nyl;fs; 
rsp> 
G+Q;irfs;> 
mkPgh> 
gpsh];Nkhba
k; 
biugNdhNrh
kh> ghukPrpak;  

<];l;fs;> 
fhshd;fs;> 
,ju 
G+Q;irfs;  

ghrpfs;> 
gpiuNah/ig
l;fs;> 
nlhpNlh/ig
l;fs;> 
[pk;Ndh];ngh;
k;fs;> 
MQ;rpNah];n
gh;k;fs;  

flw;gQ;R
fs;> 
KJnfY
k;G> 
mw;wit.  
 
 
KJnfY
k;G 
cilai
t  

 
rptg;G miy vd;gJ ilNdhgpshn[y; Nyl;Lfshd [pk;Ndhbdpak; gpnutp> 
Nfhdpayhf;]; lhkhpd;]p]; Nghd;w er;R ghrpg;nghyptpdhy; Vw;gLk; (Algal bloom) 
tpisthFk;. ,t;tpisT 1982 Mk; Mz;L /GNshhplhtpd; Nkw;F flNyhug; gFjpapy; 
gy;yhapuf;fzf;fhd kPd;fs; nrj;J kbaf; fhuzkhdJ.  
,itAld; neUf;fkhd njhlh;Gila gy tif epwkw;w caphpfSk; itf;fg;gl;Ls;sd. 
lahl;lk;fs;> gOg;Gg; ghrpfs;> fphpg;NlhNkhdhl;fs;> CikrPl;]; Nghd;wit ,e;jg; ngUk; 
gphptpd; fPo; ,lk; ngw;Ws;sd. 
ghf;Bhpaq;fs;:  
ghf;Bhpaq;fs; ez;gh;fsh my;yJ vjphpfsh?  
 
ek; tPLfspy; japiuj; jahhpf;Fk; Kiwia ePq;fs; ftdpj;jJz;lh? rpWJsp ciwj;japh; 
ghypy; fye;J rpwpJ Neuj;jpw;Fg; gpwF japuhf khWfpwJ. ,k;khw;wj;jpw;F fhuzk; vd;d? Vd; 
japh; Gspf;fpwJ? ,k;khw;wk; yhf;NlhNgrpy;y]; yhf;b]; vDk; japhpy; fhzg;gLk; 
ghf;Bhpaj;jhy; Vw;gLfpwJ. japhpy; cs;s yhf;bf; mkpyk; Gspg;Gj;jd;ikiaj; jUfpwJ. 
il/gha;L fha;r;rYf;F MshfpAs;sPh;fsh? ,J rhy;Nkhndy;yh il/gp vDk; ghf;Bhpaj;jhy; 
Vw;gLk; NehahFk;. vdNt njhy;Yl;fU nfhz;l ghf;Bhpak; mjd; ed;ik> jPik nray;fs; 
mbg;gilapy;> KiwNa ez;gdhfTk;> vjphpahfTk; fUjg;gLfpwJ.  
ghf;Bhpaapaypd; iky;fw;fs;:  

1829 C.G. v`;ud;ngh;f; ghf;Bhpak; vd;w nrhy;iy Kjd; Kjypy; 
gad;gLj;jpdhh;. 

1884 fpwp];bad; fpuhk; vd;gth; fpuhk; rhaNkw;Wk; Kiwia 
mwpKfg;gLj;jpdhh;. 

1923 Nltpl; H. ngh;[p 'ngh;[p ifNal;bd;" Kjy; gjpg;ig ntspapl;lhh;. 

1928 gpul;hpf; fphp/gpj; ghf;Bhpaj;jpd; kugZ khw;wj;ijf; fz;lwpe;jhh;. 

1952 N[h];th nylh;gh;f; gpsh];kpl;ilf; fz;lwpe;jhh; 

 
ghf;Bhpaq;fs; njhy;Yl;fU (Prokaryotic) caphp tifiar; rhh;e;j xU nry; mikg;Gila> 
midj;J ,lq;fspYk; gutpAs;s Ez;ZaphpfshFk;. ghf;Bhpaq;fisg; gw;wp mwpAk; gphpT 
'ghf;Bhpa ,ay;' vd mwpag;gLfpwJ. lr;R tpQ;Qhdpahd Md;ld; /ghd; yPtd;`hf; 1676 Mk; 
Mz;L ghf;Bhpaq;fis Kjd; Kjypy; Ez;Nzhf;fpapy; fz;L> mjid 'mdpky;fpA+y;];' 
(Animalcules) vd;W mioj;jhh;.  
 
ghf;Bhpaq;fspd; nghJg;gz;Gfs;:  
• ,it njhy;Yl;fU caphpfshFk;. cl;fU rt;Tk;> rt;tpdhy; #og;gl;l nry; 

Ez;ZWg;GfSk; fhzg;gLtjpy;iy. 

uhgh;l; Nfhf; (1843 – 1910)  
uhgh;l; `pd;hpf; n`h;kd; Nfhf; n[h;kdp ehl;ilr; rhh;e;j kUj;JtUk;> Ez;Zaphpapay; 
ty;YeUk; Mthh;. ,th; mz;ikf;fhy ghf;Bhpaapaypd; Njhw;Weuhff; fUjg;gLfpwhh;. 
,th; Nfhkhhp Neha;> fhyuh> fhrNeha; Nghd;witfSf;fhd Neha;f;fhuzpfisf; 
fz;Lgpbj;jhh;. njhw;Wjy; vDk; fUj;ij tpsf;fpa gpd;dh; Nrhjid mbg;gilapy; 
ep&gpj;Jf; fhl;bdhh; (Nfhf;fpd; Nfhl;ghLfs;). ,tUf;F 1905 Mk; Mz;L kUj;Jtk; / 
tho;tpay; gphptpw;fhd Nehngy; ghpR toq;fg;gl;lJ 
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• kugZg; nghUs; cl;fU xj;j mikg;G (Nucleoid) my;yJ kugZjhq;fp (Genophore) 
my;yJ Njhw;Wtpepiy cl;fU (Incipient Nucleus) vd;W mwpag;gLfpwJ.  

• nry;Rth; ghyprhf;iul;fs;> Gujq;fshy; MdJ.  
• ngUk;ghd;ikahd ghf;Bhpaq;fspy; gr;irak; fhzg;gLtjpy;iy. vdNt ,it rhh;G+l;l 

Kiwiar; rhh;e;jitahf cs;sd. (vLj;Jf;fhl;L: tpg;hpNah fhyNu) rpy tifahd 
ghf;Bhpaq;fspy; ghf;Bhpa gr;ira epwkpfs; fhzg;gLtjhy; mit jw;rhh;G Cl;lKiwia 
(Antotrophic) Nkw;nfhs;fpd;wd (vLj;Jf;fhl;L: FNuhNkh~pak;).  

 
Fly; kw;Wk; ,iug;ig Gz;fs; n`ypNfhghf;lh; igNyhhp vDk; fpuhk; vjph; 
ghf;Bhpaj;jhy; Vw;gLfpwJ.  
Ngrpy;y]; Jhpd;rpad;rp];; vDk; ghf;Bhpaj;jpypUe;J ngwg;gLk; Bt er;R> gaph;fspy; 
G+r;rp vjph;g;Gj;jd;ikia mjpfhpf;f cjTfpwJ (Bt gaph;fs;)  
 

• ghf;Bhpaq;fs; ,U gpsTWjy; (Binary fission), mftpj;Jfs; (Endospores) cUthjy; 
Nghd;w Kiwfspy; cly ,dg;ngUf;fk; nra;fpd;wd.  

• ghf;Bhpaq;fspy; ghypdg;ngUf;fk; ,izT> kugZkhw;wk;> kw;Wk; kugZ CLflj;jy; 
Nghd;w Kiwfspy; eilngw;W kW$l;bizT epfo;e;J NtWghLfs; milfpd;wd. 
ghf;Bhpaq;fspd; tbtk; kw;Wk; firapio mikg;G Kiwapy; NtWgl;L fhzg;gLfpwJ.  

 
ghf;Bhpa nry;ypd; Ez;zikg;G:  
ghf;Bhpa nry; %d;W gFjpfisf; nfhz;Ls;sJ. (i)ntspAiw(Capsule) my;yJ 
fpisf;NfhNfypf;]; (ii) nry;Rth; (iii) irl;Nlhgpshrk;.  
 
ntspAiw my;yJ fpisf;NfhNfypf;];:  
 
rpy ghf;Bhpaq;fs; totog;ghd jd;ik nfhz;l ghyprhf;iul;fs; my;yJ ghypngg;ill; 
my;yJ ,uz;bidAk; nfhz;l glyj;jhy; #og;gl;Ls;d.  
 
nry;RtNuhL kpf neUf;fkhf mike;j fpisf;NfhNfypf;]pdhyhd mLf;F ntspAiw vd 
miof;fg;gLfpwJ. ,itfs; ghf;Bhpaq;fis cyh;jypypUe;Jk;> caph; vjph;ngUl;fspypUe;J 
(antibiotic) ghJfhj;Jf; nfhs;tjw;F cjTfpd;wd.  
 
nry;Rth;:  
ghf;Bhpaq;fspd; nry;Rth; kpfTk; rpf;fyhd mikg;GilaJ. ,it ngg;bNlhfpisf;fhd; 
my;yJ kpA+Nfhngg;ill;fshy; MdJ. (N- mrpl;ily; FSNfh]ikd;>N – mrpl;ily; 
kpAuhkpf; mkpyk;> 4 my;yJ 5 mkpNdh mkpyq;fisf; nfhz;l ngg;ill; njhluhy; MdJ). 
ghf;Bhpaq;fspd; nry;Rthpy; Nghhpd; (Porin) ghypngg;ill;fs; kpFe;J fhzg;gLfpd;wd. ,it 
fiug;nghUl;fs; gutpr; nry;tjw;F cjtpGhpfpd;wd.  
 
gpsh];khrt;T:  
gpsh];khrt;T ypg;NghGujj;jhy; MdJ. ,J rpwpa %yf;$Wfs;> madpfs; cl;nry;tijAk;> 
ntspNaWtijAk; fl;Lg;gLj;JfpwJ. Rthrpj;jy; epfo;r;rpapy; tsh;rpij nghUspd; 
Mf;]p[Ndw;wj;jpy; (mjhtJ Rthrepfo;T rq;fpypj;njhlhpy;) gq;F ngWk; nehjpfSk;> 
xspr;Nrh;f;ifapy; <LgLk; nehjpfSk; gpsh];khrt;tpy; mike;Js;sd.  
 
irl;Nlhgpshrk;:  
irl;Nlhgpshrk; mlh;j;jpahdJ. gFjp xspflj;Jk; jd;ikAilaJ. ,jpy; upNghNrhk;fSk; ,ju 
nry; cs;slf;fg; nghUl;fSk; (inclusions) fhzg;gLfpd;wd. irl;Nlhgpshrj;jpy; 
cl;nghUl;fshf fpisf;Nfh[d;> ghyp - ß- i`l;uhf;]pGAl;Nul; Jfs;fs;. fe;jf Jfs;fs;> 
tspk Fkpo;fs; (gas vesicles) Nghd;wit fhzg;gLfpd;wd.  
 
ghf;Bhpaq;fspd; FNuhNkhNrhk;:  
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ghf;Bhpa FNuhNkhNrhk; tl;ltbt. ,Wf;fkhf RUz;l DNA %yf;$W MFk;. ,J nka;Al;fU 
caphpapy; cs;sJ Nghy rt;tpdhy; #og;gl;L fhzg;gLtjpy;iy. ,k;kugpay; nghUs; cl;fU 
xj;j mikg;G (Nucleoid) my;yJ kugZjhq;fp (Genophore) vd;W miof;fg;gLfpwJ. 
fUsw;w epiyapy; <. Nfhiyapd; DNA 1 mm ePsKilajhf ,Ue;jhYk;> mt;Taphpdj;jpw;Fj; 
Njitahd midj;J kugpay; jfty;fisAk; cs;slf;fpAs;sJ. DNA `p];Nlhd; 
Gujj;Jld;; ,ize;J fhzg;gLtjpyiy. jdp FNuhNkhNrhk; my;yJ tl;ltbtpYs;s DNA 
%yf;$wpd; xUKid gpsh];kh rt;tpd; xU gFjpAld; xl;bapUg;gJ DNA ,ul;bg;giljypd; 
NghJ ,U FNuhNkhNrhk;fshfg; gphptjw;F cjtp GhpfpwJ vd ek;gg;gLfpwJ.  
 
gpsh];kpl;:  
ghf;Bhpaq;fspy; fhzf;$ba <hpiofshyhd> tl;l tbt> Rakhf ngUf;fkilAk; jd;ik 
nfhz;l $Ljy; FNuhNkhNrhk;fs; gpsh];kpl;fs; vd;W miof;fg;gLfpd;wd. ,it tsj;jd;ik 
caph;vjph;g;nghUs; vjph;g;Gj;jd;ik> td;cNyhfq;fisj; jhq;Fk; jd;ik Mfpatw;wpw;fhd 
kugZf;fisg; ngw;Ws;sd. ghf;Bhpaj;jpd; FNuhNkhNrhkpy; fhzg;glhj ghf;BhpNahrpd; 
(Bacteriocin) kw;Wk; er;Rf;fisAk; gpsh];kpl;fs; cw;gj;jp nra;fpd;wd. gpsh];kpl;fs; 1 – 

ypUe;J 500 fpNyh mbapizfs; (Kilobase) tiuapyhd msTfspy; NtWgLfpd;wd. 
ghf;Bhpaq;fspy; fhzg;gLk; nkhj;j DNA tpy; gpsh];kpl;fs; 0.5% Kjy; 5.0% tiu 
cs;sd. ghf;Bhpaq;fspd; nry;fspy; fhzg;gLk; gpsh];kpl;fspd; vz;zpf;if NtWgLfpwJ. 
gpsh];kpl;fs; mtw;wpd; nray;ghLfspd; mbg;gilapy; fPo;f;fz;lthW tifg;gLj;jg;gl;Ls;sd. 
F (tsj;jd;ik) fhuzp>R (vjph;g;Gj;;jd;ik) gpsh];kpl;fs;>Col (Nfhyprpd;) gpsh];kpl;fs;>Ri 
(Nthpidj; J}z;Lk;) gpsh];kpl;fs;>Ti (foiyiaj; J}z;Lk;) gpsh];kpl;fs; vd;gdthFk;.  
 
kPNrhNrhk;fs;:  
gpsh];khrt;T Fwpg;gpl;l rpy ,lq;fspy; Fkpo;fs;> rpW Foy;fs;> nkd; mLf;Ffs; Nghd;w 
tbtq;fspy; nry;ypy; cs;Nehf;fp rpy kbg;Gfis Njhw;Wtpf;fpd;wd. ,it xd;whf jpuz;L 
kbg;Gfis Vw;gLj;jp jsg;gug;ig mjpfhpf;fr; nra;J Rthrpj;jYf;Fk;> ,U gpsTWjYf;Fk; 
cjtp nra;fpd;wd.  
 
ghypNrhk;fs; my;yJ ghyphpNghNrhk;fs;: 
hpNghNrhk;fs; Gujr;Nrh;f;if eilngWk; ikaq;fshFk;. xU nry;ypy; upNghNrhk; vz;zpf;if 
10>000 KJy; 15>000 tiu NtWgLfpwJ. upNghNrhk;fs; 70S tifia rhh;e;jJ. ,itfs; 
,uz;L Jiz myFfisg; ngw;Ws;sd. (50S kw;Wk; 30S) Vty; RNA(mRNA) ,ioapd; 
kPJ gy hpNghNrhk;fs; xd;W Nrh;e;J fhzg;gLtJ ghyphpNghNrhk;fs; my;yJ ghypNrhk;fs; 
vdg;gLk;.  
 
firapio (Flagelum): 
,lg;ngah;r;rp milAk; rpy ghf;Bhpaq;fspd; nry;RthpypUe;J Njhd;Wfpd;w NtWgl;l 
ePsKila vz;zw;w nky;ypa kaphpio Nghd;w mikg;Gfs; firapiofs; vd 
miof;fg;gLfpd;wd. ,it 20 – 30µm tpl;lKk;>15 µm ePsKk; cilait. nka;Al;fU 
nry;fspy; firapiofs; 9 + 2 vd;w mikg;gpy; mike;j Ez;zpiofshfy; Mdit. Mdhy; 
ghf;Bhpaq;fspy; xt;nthU firapioAk; xNu xU Ez;zpioahy; kl;LNk MdJ. 
firapiofs; ,lg;ngah;r;rpf;F cjTfpd;wd. firapiofspd; vz;zpf;if kw;Wk; 
miktplj;jpd; mbg;gilapy; gy;NtW tifahd ghf;Bhpaq;fs; cs;sd.  
 
firapiofs; ,lg;ngah;r;rpf;F cjTfpd;wd.  
 
/gpk;hpna(Fimbriae) my;yJ Ez; rpYk;Gfs; (Pili): 
fpuhk; vjph; ghf;Bhpaq;fspd; (vLj;Jf;fhl;L): vz;bNuhghf;Bhpak;) nry;Rthpd; Nkw;Gwj;jpy; 
kaphpio Nghd;w ePl;rpfs; fhzg;gLfpd;wd. ,it Ez; rpYk;Gfs; my;yJ /gpk;hpna vdg;gLk;. 
my;yJ /gpk;hpNa vdg;gLk;.,it 0.2 Kjy; 20µm ePsj;ijAk; 0.025µm tpl;lj;ijAk; 
cilad. ,ay;ghd Ez;rpYk;Gfisj; jtpu ghf;Bhpaq;fspd; ,iztpw;F cjtp nra;Ak; 
rpwg;Gtifahd ghypay; Ez;rpYk;GfSk; (Sex pili) fhzg;gLfpd;wd.   
 
fpuhk; rhaNkw;Wk; Kiw:  
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1884 Mk; Mz;L nld;khh;f; ehl;ilr; rhh;e;j kUj;Jtuhd fpwp];bad; fpuhk; vd;gth; 
ghf;Bhpaq;fis NtWgLj;Jk; rhaNkw;Wk; Kiwia Kjd; Kjypy; cUthf;fpdhh;. ,J xU 
NtWgLj;Jk; rhaNkw;Wk; KiwahFk;. ,k;Kiwapy; ghf;Bhpaq;fis fpuhk; Neh; (fpuhk; 
rhaNkw;Fk;)> fpuhk; vjph; (fpuhk; rhaNkw;fhj) vd ,uz;L tiffshf tifg;gLj;jpdhh;.  
 
fpuhk; Neh; ghf;Bhpaq;fs; gbf Cjh rhaj;ijj; jkf;Fs; jf;fitj;Jf; nfhz;L 
mlh;Cjhepwj;jpy; Njhd;Wfpd;wd. fpuhk; vjph; tif ghf;Bhpaq;fs; gbf Cjh rhaj;ij 
Vw;gjpy;iy. gpd;dh; rh/guhdpd; rhaj;jpidg; gad;gLj;jp khw;W rhaNkw;wk; nra;Ak; nghOJ 
Ez;Nzhf;fpapy; fhZk;NghJ rptg;G epwj;jpy; Njhd;Wtpfpd;wd. 

ghf;Bhpaq;fspd; tsh;g;gpypUe;J Nkw;Nja;g;G (smear) jahhpf;fTk;  
↓ 

gbfCjh rhaj;ijg; gad;gLj;jp 30 tpdhbfs; rhaNkw;wTk; 
↓ 

thiy tbePhpy; 2 tpdhbfs; nkJthf myrTk; 
↓ 

fpuhk; mNahbd; fiurypy; 1 epkplk; itf;fTk; 
↓ 

thiy tbePhpy; nkJthf myrTk; 
↓ 

95% vj;jdhy; my;yJ mrpl;Nlhd; gad;gLj;jp  
nkJthf 10 Kjy; 30 tpdhbfs; fOtTk; 

↓ 
thiy tbePhpy; nkJthf myrTk; 

↓ 
rh/gudpd; rhaj;jpy; 30 Kjy; 60 tpdhbfs; itf;fTk; 

↓ 
thiy tbePhpy; nkJthf myrpa gpd;dh; <ug;giria mfw;wTk; 

↓ 
Ez;Nzhf;fp topahf cw;W Nehf;fTk; 

↓ 
fpuhk; Neh;> fpuhk; vjph; ghf;Bhpaq;fSf;F ,ilNa cs;s NtWghL:  
t. 
vz; 

gz;Gfs; fpuhk; Neh; ghf;Bhpaq;fs; fpuhk; vjph; ghf;Bhpaq;fs; 

1. nry; Rth; 0.015 μm – 0.02 μm 
msTld; XuLf;fhy; 
jbj;Jf; fhzg;gLk; 

0.0075 μm – 0.012 μm 
msTld; nky;ypa gy 
mLf;Ffshy; MdJ. 

2. nry; Rthpd; 
cWjpj;jd;ik 

ngg;bNlhfpisfhd; 
fhzg;gLtjhy; nry; Rth; 
kpfTk; cWjpahdJ 

ypg;NghGujk;> ghyprhf;fiul; 
fyitahy; Mdjhy; nry; Rth; 
nefpo;Tj; (Elastic) jd;ikf; 
nfhz;lJ.  

3. nry;Rthpd; 
Ntjpj;jd;ik  

ngg;bNlhfpisfhd; 80%, 
ghyprhf;fiul;fs; 20%, 
nlf;fhapf; mkpyk; 
Mfpatw;iwg; ngw;Ws;sJ 

3 -1 2% ngg;bNlh 
fpisfhd;fs;> 
ghyprhf;fiul;fs;> 
ypg;NghGujq;fshy; MdJ. 
nlf;fhapf; mkpyk; 
fhzg;gLtjpy;iy 

4. ntspg;Gwr; 
rt;T 

fhzg;gLtjpy;iy fhzg;gLfpwJ 

5. nghpgpsh] 
,il ntsp  

fhzg;gLtjpy;iy  fhzg;gLfpwJ 

6. ngdprpypdhy; 
ghjpf;Fk; 
jd;ik 

mjpf mstpy; 
ghjpf;fg;gLfpwJ. 

Fiwe;j mstpy; 
ghjpf;fg;gLfpwJ 
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7. Cl;lj; 
Njitfs; 

kpf rpf;fyhd Cl;l 
Kiw cilaJ 

kpf vspa Cl;lKiw 
cilaJ 

8. firapioapd; 
jd;ik 

,uz;L tisaq;fshy; 
Md mbj;jpus; cWg;G 
(basal bodyrings) 
nfhz;lJ.  

ehd;F tisaq;fshy; Md 
mbj;jpus; cWg;G nfhz;lJ. 

9. nfhOg;G 
kw;Wk; 
ypg;Nghg;Gujj;jp
d; msT 
(Lipoprotein) 

Fiwe;j mstpy; 
fhzg;gLk; 

mjpf mstpy; fhzg;gLk; 

10. ypg;Ngh – 
ghyprhf;fiul;f
s; (Lipo-
polysaccharide
s) 

fhzg;gLtjpy;iy0 fhzg;gLfpwJ 

 
Nkf;dNlhNrhk;fs; vd;why; vd;d?  
mf;Fth];ighpy;yk; Nkf;dNlhNlf;bfk; vDk; ghf;Bhpaj;jpDs; 40 Kjy; 50 
Nkf;dill; (Fe3O4) Jfs;fs; Nrh;e;J rq;fpypfshf fhzg;gLfpd;wd. ,it 
Nkf;dNlhNrhk;fs; vdg;gLfpd;wd. ghf;Bhpaq;fs; ,e;j Nkf;dNlhNrhk;fisg; 
gad;gLj;jp Cl;lr;rj;J kpFe;j gbkq;fis vspjpy; fz;lwpfpd;wd.  
 
nghJthf fpuhk; Neh; ghf;Bhpaq;fspd; nry; Rthpy; Fwpg;gpl;l msT nlf;fhapf; mkpyk; 
(Teichoic acid) kw;Wk; nlf;A+uhdpf; mkpyk; (Teichuronic acid) fhzg;gLfpd;wd. mj;Jld; 
$Ljyhf ghyprhf;fiul; %yf;$WfSk; fhzg;gLfpd;wd. fpuhk; vjph; ghf;Bhpaq;fspd; nry; 
Rthpy; fhzg;gLk; ngg;bNlhfpisf;fhd; mLf;fpw;F ntspNa %d;W gFjpg;nghUl;fs; 
fhzg;gLfpd;wd. 1. ypg;NghGNuhjk; 2. ntspr;rt;T 3. ypg;Nghghyprhf;fiul; %yf;$Wfs; 
fhzg;gLfpd;wd. nry;Rthpd; NtWgl;l mikg;G> kw;Wk; mjd; $WnghUl;fs; fpuhk; 
rhaNkw;Fk; Kiwapd; Kbtpy; NtWghl;ilf; fhl;Ltjw;F Kf;fpaf; fhuzkhfpd;wd fpuhk; 
Neh;> vjph; ghf;Bhpaq;fSf;F ,ilNaAs;s NtWghLfs; nfhLf;fg;gl;Ls;sJ.  
 
ghf;Bhpaq;fspd; tho;tpay; nray;fs;:  
Rthrpj;jy;  
 
ghf;Bhpaq;fspy; ,uz;L tifahd Rthrpj;jy; epfo;Tfs; fhzg;gLfpwJ.  
1. fhw;W Rthrpj;jy;   2. fhw;Wzh Rthrpj;jy;  
 
fhw;W Rthrpj;jy; (Aerobic respiration):  
 
,t;tif ghf;Bhpaq;fSf;F ,Wjp vyf;l;uhd; Vw;gpahf Mf;]p[d; Njitg;gLfpwJ. ,it 
fhw;Wzh (Mf;]p[d; ,y;yhj) #o;epiyfspy; tsh;tjpy;iy. vLj;Jf;fhl;L : 
];l;nug;Nlhfhf;f]; 
 
epiykhwh fhw;W Rthrpfs; (Obligate aerobes);  
 
Rthr epfo;r;rpf;F fl;lhak; Mf;]p[d; gad;gLj;jpf; nfhs;Sk; ghf;Bhpaq;fs; epiykhwh fhw;W 
Rthrpfs; vd mwpag;gLfpd;wd. vLj;Jf;fhl;L: ikf;Nuhfhf;f];.  
 
fhw;Wzh Rthrpj;jy; (Anaerobic Respiration): 
 
,t;tif ghf;Bhpaq;fspd; tsh;r;rpf;Fk;> tsh;r;rpij khw;wj;jpw;Fk; Mf;]p[d; 
Njitg;gLtjpy;iy. Mdhy; nehjpj;jy; tpidfspd; %yk; Mw;wiyg; ngWfpd;wd. 
vLj;Jf;fhl;L: fpsh];l;hpbak;.  
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epiykhWk; fhw;Wzh caphpfs; (Facultative anaerobes):  
,t;tif ghf;Bhpaq;fs; Mf;]p[id ,Wjp vyf;l;uhd; Vw;gpahfg; gad;gLj;jp Mf;]p[Ndw;w 
KiwapNyh> fhw;Wzhky; eilngWk; nehjpj;jy; tpidapd; %ykhfNth Mw;wiyg; ngw;W 
tsh;fpd;wd. <.Nfhiy Nghd;w epiykhWk; fhw;Wzhr; Rthrpfs; mbtapw;wpy; Vw;gLk; 
rPo;f;fl;bfs; Nghd;w njhw;WjYf;F cs;shFk; gFjpfspy; jq;fp> kpf tpiuthf mq;F 
fpilf;ff;$ba Mf;]p[d; KOtijAk; gad;gLj;jpagpd; fhw;Wzh tsh;rpij khw;wj;jpw;F 
khwp> fhw;wpy;yh #o;epiyia cUthf;FfpwJ mq;F fhw;Wzh Rthr ghf;Bhpaq;fs; 
tsh;tjw;F Vw;w #o;epiyia cUthf;fp Neha; cz;lhfpwJ. vLj;Jf;fhl;L <.Nfhiy> 
rhy;Nkhndy;yh rpw;wpdq;fs;.  
 
Nfg;Ndh/gpypf; ghf;Bhpaq;fs;:  
 
,it CO2 itg; gad;gLj;jp tsUk; ghf;Bhpaq;fs; MFk;. vLj;Jf;fhl;L: Nfk;igNyhghf;lh;. 
 
Cl;lKiw:  
 
Cl;lKiwapd; mbg;gilapy; ghf;Bhpaq;fs; ,uz;L tifg;gLk;. mitahtd:  
1. jw;rhh;G Cl;lKiw ghf;Bhpaq;fs; (Autotrophic bacteria)  
2. rhh;G+l;l Kiw ghf;Bhpaq;fs; (Heterotrophic bacteria). 
 
jw;rhh;G Cl;lKiw ghf;Bhpaq;fs; (Autotrophic bacteria)  
 
rpy ghf;Bhpaq;fs; jq;fSf;Fj; Njitahd czitj; jhNk jahhpj;Jf; nfhs;fpd;wd. ,it 
jw;rhh;G Cl;l Kiw ghf;Bhpaq;fs; vd;W miof;fg;gLfpd;wd. ,t;tif ghf;Bhpaq;fs; 
fPo;f;fz;l JizgphpTfshf tifg;gLj;jg;gLfpd;wd.  
 
jw;rhh;G xspCl;l ghf;Bhpaq;fs; (Photoautotrophic bacteria):  
 
,t;tif ghf;Bhpaq;fs; #hpa xsp Mw;wiy Mjhukhff; nfhz;L czit cw;gj;jp 
nra;fpd;wd. ,it fPo;f;fz;lthW tifg;gLj;jg;gLfpd;wd.  
 
gRk; fe;jf ghf;Bhpaq;fs; (Green Sulphur Bacteria): 
 
,t;tifapy; i`l;u[d; ry;/igL (H2S) i`l;u[d; nfhLeh;fshfr; (donor) nray;gLfpwJ. 
,jpy; ghf;Bhpatphpbd; (bacterioviridin) vDk; epwkp fhzg;gLk;. vLj;Jf;fhl;L: FNshNuhgpak;.  
 
,sQ;rptg;G fe;jf ghf;Bhpaq;fs; (Purple Sulphur Bacteria):  
 
,t;tif ghf;Bhpaq;fspy; jNahry;/Ngl; i`l;u[d; nfhLeh;fshfr; nray;gLfpwJ. ,jpy; 
ghf;BhpaFNshNuh/gpy; (bacteriochlorophyll) vDk; epwkp fhzg;gLk;. NkYk; gr;ira 
epwkpfisf; nfhz;l FNshNuhNrhk;fSk; fhzg;gLfpd;wd. vLj;Jf;fhl;L: FNuhNk~pak;  
 
fhpk xspr;rhh;G Cl;l ghf;Bhpaq;fs; (Photoorganotrophic bacteria): 
 
,g;gphpitr; rhh;e;j ghf;Bhpaq;fs; fhpk mkpyk; my;yJ My;f`hiy i`l;[d; 
nfhLeh;fshfg; gad;gLj;Jfpd;wd. vLj;Jf;fhl;L: ,sQ;rptg;G fe;jfk; rhuh ghf;Bhpaq;fs; - 
NuhNlh];ighpy;yk;.  
 
Ntjp jw;rhh;G ghf;Bhpaq;fs; (Chemoautotrophic bacteria):  
 
,t;tif ghf;Bhpaq;fspy; xspr;Nrh;f;if epwkpfs; ,y;yhjjhy; ,it xsp Mw;wiyg; 
gad;gLj;jpf; nfhs;s ,ayhJ. mjw;Fg; gjpyhf ,it fdpk my;yJ fhpkg; 
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nghUl;fspypUe;J jkf;Fj; Njitahd Mw;wiyg; ngWfpd;wd. ,it NkYk; fPo;f;fz;lthW 
tifg;gLj;jg;gLfpd;wd.  
 
fdpk Ntjpr;rhh;G Cl;l ghf;Bhpaq;fs; (Chemolithortrophic bacteria):  
 
,tw;wpy; fdpkg; nghUl;fs; mf;]p[Ndw;wk; mile;J Mw;wiy ntspg;gLj;Jfpd;wd.  
 
vLj;Jf;fhl;L:  
fe;jf ghf;Bhpaq;fs;   - jNahNgrpy;y]; jNah Mf;rpld;];  
,Uk;G ghf;Bhpaq;fs;   - /ngh;NuhNgrpy;y]; 
     /ngh;NuhMf;rpld;];  
i`l;u[d; ghf;Bhpaq;fs;   - i`l;Nuh[PNdhNkhdh];  
iel;u[dhf;f ghf;Bhpaq;fs;  - iel;NuhNrhNkhdh];> iel;Nuhghf;lh; 
 
fhpk Ntjpr;rhh;G Cl;l ghf;Bhpaq;fs; (Chemoorganotrophic bacteria):  
 
,t;tifapy; fhpkf; $l;Lg;nghUl;fs; Mf;]p[Ndw;wk; mile;j Mw;wiy ntspg;gLj;Jfpd;wd. 
vLj;Jf;fhl;L. 
1. kPj;Njd; ghf;Bhpaq;fs; - nkj;jNdhfhf;f];  
2. mrpl;bf; mkpy ghf;Bhpaq;fs; mrpl;Nlhghf;lh;  
3. yhf;bf; mkpy ghf;Bhpaq;fs; - yhf;NlhNgrpy;y];  
 
rhh;G+l;l Kiw ghf;Bhpaq;fs; (Heterotrophic bacteria). 
 
,it xl;Lz;zpfshfTk; (ikf;Nfhghf;Bhpak;) rhw;Wz;zpfshfTk; (Ngrpy;y]; ikf;fha;l];)> 
xUq;FaphpfshfTk; (symbiotic) (ny$k; tif gaph;fspd; Nth; Kbr;Rfspy; fhzg;gLk; 
iuNrhgpak;) tho;fpd;wd.  
 
ghf;Bhpaq;fspd; ,dg;ngUf;fk;:  
 
ghf;Bhpaq;fspy; ghypyh ,dg;ngUf;fk; ,U gpsTWjy;> nfhdpbaq;fs; Njhw;Wtpj;jy;. 
mftpj;J cUthjy; Nghd;w Kiwfspy; eilngWfpwJ. nghJthf midj;J ghf;Bhpahq;fSk; 
,U gpsTWjy; topapy; ghypyh ,dg;ngUf;fk; nra;fpd;d.  
 
,U gpsTWjy; (Binary fission): 
 
rhjfkhd #o;epiyapy; ghf;Bhpa nry; ,uz;L Nra; nry;fshfg; gpsTWfpwJ. cl;fU xj;j 
nghUs; Kjypy; gpsTw;W> nry;Rthpd; ,ilapy; xU ,Wf;fk; Njhd;Wtjd; %yk; ,uz;L 
nry;fshfg; gphpfpd;wd.  
 
mftpj;Jfs; (Endospores):  
 
ghf;Bhpaq;fs; rhjfkw;w #oypy; mftpj;Jfisj; Njhw;Wtpf;fpd;wd. Ngrpy;y]; nkfhjPhpak;> 
Ngrpy;y]; ];nghpf];> fpsh];l;bhpbak; nll;lhdp Nghd;w ghf;Bhpaq;fspy; mftpj;Jfs; 
Njhd;Wfpd;wd. ,it jbj;j RtUila xa;Tepiy tpj;JfshFk;. rhjfkhd #o;epiyapy; 
,it Kisj;J ghf;Bhpaq;fshf cUthfpd;wd.  
 
ghypdg;ngUf;fk;:  
 
ghf;Bhpaq;fspy; ghypdg; ngUf;fj;jpd; NghJ Kiwahd NfkPl;fs; cUthjy;> NfkPl;fspd; 
,izT Mfpa epfo;Tfs; eilngWtjpy;iy. ,Ug;gpDk; ghf;Bhpaq;fspy; kugZ 
kW$l;bizT (Gene recombination) fPo;f;fz;l %d;W Kiwfspy; eilngWfpwJ.  
 
mitahtd:  
   1. ,izT (Conjugation)  
   2. kugZ khw;wk; (Transformation) 
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   3. kugZ CLflj;jy; (Transduction)  
,izT 
 
1946 Mk; Mz;L J. nylh;gh;f;> vl;th;L L. lhl;lk; MfpNahh; ghf;Bhpaq;fspy; eilngWk; 
,izT Kiwapd; nray;ghl;il Kjd; Kjypy; tpsf;fpdh;. ,e;j kugZ khw;w Kiwapy;> 
nfhLeh; nry; Ez; rpYk;Gfspd; %ykhf Vw;gp nry;Yld; ,izfpwJ. Ez; rpYk;Gfs; ed;F 
tsh;e;J ,izTf; Foiyj; Njhw;Wtpf;fpwJ. (tskhd fhuzp) cila nfhLeh; nry;ypd; 
gpsh];kpl; ,ul;bg;gilfpwJ. ,ul;bg;ghd gpsh];kpl; ,ioapy; xd;W kl;Lk; Vw;gp nry;ypw;F 
,lk; khWfpwJ. gpd;dh; ,e;j ,iof;F ,izahd kw;nwhU F + ,ioia Vw;gp nry; 
cw;gj;jp nra;J nfhs;fpwJ.  
 
kugZ khw;wk;:  
 
xU ghf;Bhpaj;jpypUe;J kw;nwhU ghf;Bhpaj;jpw;F DNA ,lkhw;wk; nra;ag;gLtJ kugZ 
khw;wk; vdg;gLfpwJ. Mk; Mz;L gpul;hpf; fphp/gpj; vDk; ghf;Bhpa ty;Yeh; bg;Nshfhf;f]; 
epNkhdpNa vd;w ghf;Bhpaj;ijg; gad;gLj;jp kugZ khw;wj;ij tpsf;fpdhh;. ,e;j ghf;Bhpak; 
,uz;L ufq;fspy; cs;sJ. tPhpak; cs;s ghf;Bhpa ufk; tsh; Clfj;jpy; nkd;ikahd 
fhydpia ( S tif) Njhw;Wtpf;fpwJ. kw;nwhU ufk; nrhunrhug;ghd fhydpia (R tif) 
Njhw;Wtpj;J tPhpakw;wjhf cs;sJ. S- tif ghf;Bhpa nry;fis Rz;nlypapd; clYf;Fs; 
nrYj;jpaTld; mJ ,we;Jtpl;lJ. R– tif ghf;Bhpa nry;fis Rz;nlypapd; clypy; 
nrYj;jpa NghJ mJ ,wf;ftpy;iy. ntg;gj;jhy; nfhy;yg;gl;l S– tif ghf;Bhpaq;fisAk; 
capUs;s R– tif ghf;Bhpaq;fisAk; fye;J Rz;nlypapd; clypDs; nrYj;jpaNghJ 
Rz;nlyp ,we;Jtpl;lJ. capUs;s R– tif bg;Nshfhf;f]; ghf;Bhpaq;fs; tPhpaKs;s S– 
tif nry;fshf khwpAs;sd. mjhtJ ntg;gj;jpdhy; nfhy;yg;gl;l S– tif ghf;Bhpa 
nry;fspd; kuGg; nghUs;> tPupaw;w R– tif nry;fis> tPhpaKs;s S– tif nry;fshf 
khw;wptpl;lJ. ,t;thW xUtif ghf;Bhpaj;jpd; gz;ig NtnwhU caphpdj;jpd; DNA-it 
mjDs; nrYj;jp khw;WtJ kugZ khw;wk; vd;W mwpag;gLfpwJ.  
 
kugZ CLflj;jy;:  
 
,k;Kiwia 1952 Mk; Mz;L [pz;lh; kw;Wk; nylh;gh;f; ,UtUk; Kjd; Kjypy; 
rhy;Nkhndy;yh il/gpkpAuk; ghf;Bhpahtpy; fz;lwpe;jdh;. ,k;Kiwapy; ghf;Bhpa/gh[; %ykhf 
DNA ,lkhw;wk; nra;ag;gLfpwJ.  
 
kugZ CLflj;jy; ,uz;L tifg;gLk;:  
 
nghJthd kugZ CLflj;jpy; (Generalised transduction)  
rpwg;Gtha;e;j my;yJ tiuaWf;fg;gl;l kugZ CLflj;jy; (Specialised transduction or 
Restricted transduction. 
 
nghJthd kugZ CLflj;jy;:  
,k;Kiwapy; ghf;Bhpa DNA-tpd; ve;j xU gFjpAk; /gh[; topahff; flj;jg;gLfpwJ.  
 
rpwg;Gtha;e;j kugZ CLflj;jpy;  
ghf;Bhpa DNA-tpd; xU Fwpg;gpl;l gFjp kl;Lk; ghf;Bhpa/gh[; topahff; flj;jg;gtJ 
rpwg;Gtha;e;j kugZ CLflj;jpy; vd; miof;fg;gLfpwJ.  
 
ghf;Baq;fspd; nghUshjhu Kf;fpaj;Jtk;:  
 

nray;ghLfs; ghf;Bhpah gad;fs; 
1. kz;tsk; 
mk;Nkhdpahthf;fk; Ngrpy;y]; uNkhr]; 

Ngrpy;y]; 
jhtuk;> tpyq;F Nghd;wit ,we;j gpd;G> 
mitfspd; cly;fspypUf;Fk; rpf;fyhd 
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ikf;fha;l];  Gujq;fis mk;NkhdpahthfTk; gpd;G 
mk;Nkhdpa cg;Gf;fshfTk; khw;Wfpd;wd.  

iel;u[dhf;fk;  iel;Nuhghf;lh; 
iel;uNrhNkhdh]; 

mk;Nkhdpa cg;Gf;fis iel;iul;> 
iel;Nul;lhf khw;Wfpd;wd. 

iel;u[id 
epiyg;gLj;Jjy; 

1. m]l;Nlhghf;lh; 
2. fpsh];l;bhpbak;  
3. iuNrhgpak;  

1. tspkz;ly iel;u[id fhpk 
iel;u[dhf khw;Wfpd;wd.  
2. iel;u[d; mlq;fpa $l;Lg; nghUl;fis 
Mf;]p[Ndw;wk; nra;J iel;u[dhf 
khw;Wfpd;wd.  
3. Nkw;$wpa nray;fspy; ghf;Bhpaq;fs; 
<LgLtjhy; kz;tsk; mjpfhpf;fpd;wJ.  

2. caph; vjph;g;nghUs;  
];l;nug;Nlhikrpd; 1. yhf;NlhNgrpy]; 

yhf;b]; 
2. yhf;NlhNgrpy;y]; 
gy;Nfhpf];  

rpWePuf; Foha; njhlh;ghd Neha;fs;> 
vYk;GUf;fp Neha;> %isr;rt;T ghjpg;G 
(Meningitis) epNkhdpah fha;r;ry; 
Nghd;wtw;iw Fzg;gLj;Jfpd;wJ. 

MhpNahikrpd; ];l;nug;Nlhikrp]; 
MhpNahNgrpad;]; 

ff;Fthd; ,Uky;> fz; rk;ge;jg;gl;l 
njhw;Wjy; Neha;fSf;F kUe;jhfg; 
gad;gLfpwJ 

FNshNuhikrpl;bd; ];l;nug;Nlhikrp]; 
ntdpRNy 

ilg;gha;L fha;r;riyf; Fzg;gLj;j 
gad;gLfpwJ 

Ngrpl;uhrpd; Ngrpy;y]; 
iyf;fdpghh;kp]; 

Nkf Neha;f;F (Syphilis) kUe;jhfg; 
gad;gLfpwJ 

ghypkpf;]pd; Ngrpy;y]; 
ghypkpf;]h 

rpy tif ghf;Bhpa Neha;fis 
Fzg;gLj;Jfpd;wJ 

3. njhopw;rhiy  
1. yhf;bf; mkpyk; 1. yhf;NlhNgrpy]; 

yhf;b];  
2. yhf;NlhNgrpy;y]; 
gy;Nfhpf];  

ghypy; cs;s yhf;Nlh]; rh;f;fiuia 
yhf;bf; mkpykhf khw;Wfpd;wd.  

2. ntz;nza; 1. yhf;NlhNgrpy;y]; 
yhf;b];  
2. ypAf;Nfhdh];lhf; 
rpl;NuhNthuk;  

ghiy ntz;nza;> ghiyilf;fl;b> japh; 
kw;Wk; Nahfhh;l;lhf khw;Wfpd;wd.  

3. ghyhilf;fl;b 1. yhf;NlhNgrpy;y]; 
mrpNlhgpy;y];  
2. yhf;NlhNgrpy;y]; 
yhf;b];  

4. japh; yhf;NlhNgrpy;y]; 
yhf;b];  

5. Nahfhh;l; yhf;NlhNgrpy;y]; 
gy;Nfhpf;f]; 

 

6. tpdpfh; 
(mrpl;bf; mkpyk;)  

mrpl;Nlhghf;lh; 
mrpl;il  

nty;yg;ghfpypUe;J (Molasses) ngwg;gl;l 
vj;jpy; My;f`hiy nehjpj;jy; tpisT 
top tpdpfh; (mrpl;bf; mkpyk;) jahhpf;f 
cjTfpwJ. 

7. My;f`hy;> 
mrpl;Nlhd; 
gpA+l;ily; 
My;fwhy; 
kPj;ijy; 
My;f`hy;  

fpsh];l;bhpbak; 
mrpl;NlhgpA+l;bypf;fk;  

fhw;Wzh Rthr ghf;Bhpaq;fs; 
nty;yg;ghfpypUe;J nehjpj;jy; top 
mrpl;Nlhd;> My;f`hy; jahhpf;f 
cjTfpwJ. 

8. ehh;fisg; 
gphpj;njLj;jy;  

fpsh];l;bhpbak; 
nlh;~pak;  

ehh;jUk; jhtuq;fspypUe;J ehh;fisg; 
gphpj;njLf;fg;gLk; nraYf;F ehh; gphpj;jy; 
(Retting) vd;W ngah;.  
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9. itl;lkpd;fs;  <];bhpr;rpah Nfhiy kdpjdpd; Flw;gFjpapy; caph; tho;e;J 
mjpf msT itl;lkpd; K, itl;lkpd; B 
$l;Lg; nghUis cw;gj;jp nra;fpd;wd.  

fpsh];l;bhpbak; 
mrpl;NlhgpA+l;bypf;fk;  
 

rh;f;fiug; nghUspypUe;J nehjpj;jy; %yk; 
itl;lkpd; B2 ngwg;gLfpwJ.  

10. Njapiy 
kw;Wk; Gifapiy 
eWkzNkw;Wjy;  

ikf;NuhNfhf;f]; 
Nfz;bfd;];> 
Ngrpy;y]; 
nkfhjPhpak; 

nehjpj;jy; %yk; Gifapiy> Njapiy 
gjg;gLj;jg;gl;L eWkzKk; RitAk; 
Nkk;gLj;jg;gLfpwJ 

 
 
ghf;Bhpaq;fshy; jhtuq;fSf;F cz;lhFk; Neha;fs;  
 
t.vz; Xk;Gaphpd; ngah; Nehapd; ngah; Neha;f;fhuzp 
1. ney; ghf;Bhpaj;jhy; Vw;gLk; ntg;G 

Neha; 
rhe;NjhNkhdh]; xiuNr 

2. Mg;gps; jPntg;G Neha; Vh;tpdpah mikNyhNthuh 
3. Nful; nkd; mOfy; vh;tpdpah Nful;NlhNthuh 
4. vYkpr;ir (rpl;u];)  vYkpr;ir jpl;L Neha; 

(Citrus Canker)  
rhe;NjhNkhdh]; rpl;hp 

5. gUj;jp Nfhz ,iyg;Gs;sp Neha;  rhe;NjhNkhdh]; 
khy;th]pNauk; 

6. cUisf;fpoq;F tisa mOfy; Neha; fpshtpghf;lh; kpl;rpNfdd;rp]; 
Jiz 
rpw;wpdk;>nrgpNlhdpf;f];  

7. cUisf;fpoq;F  gilg;Gz; Neha; (Scab)  ];l;nug;Nlhikrp]; ];Nfgp]; 

 
ghf;Bhpaq;fshy; tpyq;FfSf;F cz;lhFk; Neha;fs;  
 
t.vz; Xk;Gaphpd; ngah; Nehapd; ngah; Neha;f;fhuzp  
1. nrk;kwpahLfs; Me;juhf;]; (milg;ghd;) Ngrpy;y]; Me;juhrp]; 
2. fhy;eilfs; G&nry;Nyhrp]; GUnry;yh mNghh;l]; 
3. fhy;eilfs; fhy;eilfspd; vYk;GUf;fp 

Neha; 
ikf;Nfhghf;Bhpak; Nghit]; 

4. fhy;eilfs; fUq;fhy; Neha; fpsh];l;bhpbak; rhd;tp  
 
ghf;Bhpaq;fs; Vw;gLj;Jk; caphpg;glyk; gw;nrhjij rpWePuff; Foha;j; njhw;Wjy; 
(Urinary Tract Infection – UTI) Vw;glf; fhuzkhfpwJ.  
‘uh];Nlhdpah” vDk; ghf;Bhpaj;jhy; PHB (ghyp-i`l;uhf;]p gpAl;bNul;) vDk; 
Ez;Zaphprhh; nefpop (Microbial plastic) ngwg;gLfpwJ. ,J caphp top rpijtilAk; 
(Bio degradable) jd;iknfhz;lJ.  
 
ghf;Bhpaq;fshy; kdpjh;fSf;F cz;lhFk; Neha;fs;:  
 

t.vz; Nehapd; ngah; Neha;f;fhuzp 
1. fhyuh tpg;hpNah fhyNu 

2. il/gha;L rhy;Nkhndy;yh il/gp 

3. vYk;GUf;fp Neha; ikf;Nfhghf;Bhpak; 
bA+gh;FNshrp]; 

4. njhONeha; ikf;Nfhghf;Bhpak; nyg;Nu 

5. epNkhdpah bg;Nyhf;fhf;f]; epNkhdpNa 

6. gpNsf; (nfhs;is Neha;)  vh;rpdpah ng];b]; 
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7. bg;jPhpah (njhz;il milg;ghd;)  fhh;dpghf;Bhpak; bg;jPhpNa  

8. nll;ld]; (,rpg;Gtypg;G Neha;) fpsh];l;bhpbak; nll;lhdp 

9. czT eQ;rhjy; (Food 
poisioning)  

fpsh];l;bhpbak; Nghl;Lypdk; 

10. Nkf Neha; (Syphilis)  bhpg;Nghdpkh Ngyplk; 

 
ii.rpwg;G tha;e;j kugZ CLflj;jy;:  

ghf;Ba DNA -tpd; xU Fwpg;gpl;l gFjp kl;Lk; ghf;Bhpah /gh[; topahff; 
flj;jg;gLtJ rpwg;Gtha;e;j kugZ CLflj;jy; vd miof;fg;gLfpwJ.  
 
ghf;Bhpaq;fspd; nghUshjhu Kf;fpaj;Jtk;:  
 
ghf;Bhpaq;fs; ed;ik> jPik nray;fs; Ghpfpd;wd. ,itfspd; ed;ik gaf;Fk; nray;fs; 
nfhLf;fg;gl;Ls;sd.  
 
Mh;f;fpghf;Bhpaq;fs; (Archaebacteria):  
 
,it goikahd njhy;Yl;fU caphpfshFk;. kpf fLikahd #o;epiyfshfpa ntg;g 
Cw;Wfs;> mjpf cg;Gj;jd;ik> Fiwe;j pH Nghd;w #o;epiyfspy; tho;git. ngUk;ghYk; 
Ntjpa jw;rhh;G Cl;lKiwiar; rhh;e;jit. ,j;njhFg;G caphpdq;fspd; nry;rt;tpy; fpspruhy;> 
INrh/GNuhigy; <jh;fs; fhzg;gLtJ jdpr;rpwg;ghFk;. ,e;j rpwg;Gkpf;f Ntjpa mikg;G> nry;; 
ciwapy; fhzg;gLtjhy; nry; Rtiuj; jhf;Fk; caph;vjph;g;nghUs;. fiuf;fr; 
nra;Ak;nghUl;fspypUe;J nry;fSf;F vjph;g;Gj;jd;ikiaj; jUfpwJ.  
 
vLj;Jf;fhl;L: nkj;jNdhghf;Bhpak;> `hNyhghf;Bhpak;> njh;Nkhgpsh];kh.  
 

#NlhNkhdh]; G+blh vDk; kugpay; khw;wj;jpw;F cl;gl;l kPAaphp (superbug) 
i`l;Nuhfhh;gd;fis rpijTwr; nra;Ak; jpwd; tha;e;jit.  
"G&l;bd; vd;gJ nkj;jpNyh/gpy;y];> nkj;jpNyhbuhg]; vd;w ghf;Bhpaj;jpypUe;J 
ngwg;gLk; xU nry; GujkhFk;.  
jhtuq;fspy; Edpfoiy Neha; mf;Nuhghf;Bhpak; LkpNgrpad;]; vd;w ghf;Bhpahthy; 
Vw;gLfpwJ. foiyfis J}z;lr;nra;Ak; ,jd; cs;shh;e;j jd;ik kugpay; 
njhopy;El;gj;jpy; tpUk;gj;jf;f kugZit vLj;Jr; nry;y cjTfpwJ.  
njh;k]; mf;Fthl;b]; vd;w ntg;gehl;lKila> fpuhk; vjph; tif ghf;Bhpak; cw;gj;jp 
nra;Ak; lhf; ghypNkNu]; (Taq Polymerase) vd;w Kf;fpa nehjp gygbahf;f 
njhlh;tpidapy; (PCR – Polymerase Chain Reaction) gad;gLj;jg;gLfpwJ.  
nkj;jNdhghf;Bhpak; caphptsp (biogas) cw;gj;jpr; nra;ag; gad;gLj;jg;gLfpwJ. 
`hNyhghf;Bhpak; kpff; fLikahd #oypy;> mjpf cg;Gj;jd;ikapy; thOk; ghf;Bhpak;> 
,J β fNuhl;Bd; cw;gj;jp nra;ag; gad;gLj;jg;gLfpwJ.  

 
raNdhghf;Bhpaq;fs; vt;tsT tajhdit?  
];l;Nuhkl;Nlhiyl;fs; cz;ikia ntspf; nfzh;fpd;wd.  
 
raNdhghf;Bhpaq;fs; my;yJ ePyg;gRk;ghrpfs; fhy;rpak; fhh;gNdl;Lld; gpize;J Njhd;Wk; 
$l;likg;Gfspd; gpbtpw;F ];l;Nuhkl;Nlhiyl;fs; vd;W ngah;. Gtpapay; fhy msitapypUe;J 
,itfs; 2.7 gpy;ypad; Mz;Lfs; goikahdit vd mwpag;gLfpd;wd. njhy;Yaph; vr;rj;jpy; 
raNdhghf;Bhpaq;fs; kpifahf cs;s gjptpypUe;J ,it tspkz;lyj;jpy; jdp Mf;rp[d; 
msit cah;j;jpd vd;gij mwpaKbfpwJ.  
 
raNdhghf;Bhpaq;fs; (Cyanobacteria):  
 
raNdhghf;Bhpaq;fs; gpugykhf ePyg;gRk;ghrp my;yJ raNdh/igrp vd mwpag;gLfpd;wd. 
xspr;Nrh;f;ifapy; <LgLk; njhy;Yl;fU caphpfshd ,itfs; ghpzhkg; gjpNtLfspd;gb kpfg; 
goikahd caphpfs; vd;Wk;> gy tif tho;tplq;fspy; thoty;yd vdTk; njhpfpwJ. 
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ngUk;ghyhdit ed;dPh; epiyfspy; tho;fpd;wd. rpy flypy; tho;fpd;wd (biuf;Nfhnl];kpak;> 
nlh;khfhh;g;gh). biuf;Nfhnl];kpak; vhpj;Nuak; vd;Dk; raNdhghf;Bhpak; flypd; 
rptg;Gepwj;jpw;F (nrq;fly;) fhuzkhfpwJ. eh];lhf;> mdgPdh rpw;wpdq;fs; irf]pd; 
gtsNthpYk;> ePh;tho; nguzpahd mNrhyhtpYk;> xUq;Faphp tho;f;ifapy; <Lgl;L> iel;u[d; 
epiyg;gLj;Jfpd;wd. fpspNahfhg;rh> eh];lhf;> irl;NlhdPkh Nghd;wit iyf;nfd;fspd; 
clyj;jpy; ghrp cWg;gpdh;fshf (xsp caphpfshf) tho;fpd;wd.  
 
ikf;Nuhrp];b]; VU[pNdhrh> mdgPdh gpsh]; - mf;FNt Nghd;wit ePh;kyh;r;rpapid (Water 
bloom) Vw;gLj;JtJld;> er;Rg; nghUl;fisAk; ntspNaw;wp ePh;tho; caphpdq;fisg; 
ghjpf;fpd;wd. ngUk;ghyhdit tsp kz;lyj;jpy; cs;s iel;u[id epiyg;gLj;Jk; jpwd; 
ngw;Ws;sjhy; caph; cuq;fshfg; gad;gLj;jg;gLfpd;wd. (vLj;Jf;fhl;L: eh];lhf;> mdgPdh) 
];igUypdhtpy; Gujk; mjpfkpUg;gjhy; mit xw;iwr; nry; Gujkhfg; gad;gLj;jg;gLfpwJ.  
 
rpwg;gpay;Gfs;:  

• ,e;jj; njhFg;igr; rhh;e;j cWg;gpdh;fs; njhy;Yl;fU caphpshfTk;> efUk; 
,dg;ngUf;f mikg;Gfs; mw;Wk; fhzg;gLfpd;wd.  

• F&f;fhf;f]; xU nry; clyikg;gpYk;> fpspNahfhg;rh $l;likg;gpYk;> eh];lhf; ,io 
tbtpYk; fhzg;gLfpwJ.  

• rpy rpw;wpdq;fspy; tOf;F efh;T ,af;fk; (Gliding movement) fhzg;gLfpwJ. 
(M]py;yNlhhpah)  

• GNuhl;Nlhgpshrj;jpd; ikag; gFjp nrd;l;Nuhgpshrk; vdTk;> tpspk;Gg; gFjp 
tz;zj;jhq;fpfs; (Chromatophore) nfhz;L FNuhNkhgpshrk; vdTk; NtWgl;Ls;sJ.  

• xsph;Nrh;f;if epwkpfshd C– igf;Nfhradpd;>C– igf;Nfhvhpj;hpd; Nghd;wit 
kpf;Nrh]he;jpd;> kpf;Nrh]he;Njhgpy;Yld; ,ize;J fhzg;gLfpd;wd.  

• Nrkpg;G czthfr; raNdh/igrpa jurk; fhzg;gLfpwJ.  
• rpy rpw;wpdq;fspy; mstpy; nghpa epwkw;w nry;fs; clyj;jpd; Edp my;yJ 

,ilg;gFjpapy;; fhzg;gLfpd;wd.,it n`l;bNuhrp];Lfs; (Heterocysts) MFk;. 
,t;tikg;Gfs; iel;u[id epiyg;ggLj;j cjTfpd;wd. 

• ,it jio cly ,dg;ngUf;fk; top kl;LNk ,dg;ngUf;fk; nra;fpd;wd. cwf;f 
efuhtpj;Jfs; (Akinetes) (jbj;j nry; RtUila jio cly nry;fspypUe;J 
Njhd;Wk; xa;Tepiy nry;) `hh;NkhNfhd;fs; (,io clyj;jpd; xU gFjp gphpe;Jnrd;W 
nry; gFg;gilfpwJ)> gpsTWjy;> mftpj;Jfs;> Nghd;tw;iwf; Njhw;Wtpf;fpd;wd. 

 
xU njhy;Yl;fU (Prokaryote) caphp JUtf;fub Nky; cy;yhrg; gazk; 
Nkw;nfhs;fpwJ> (mgNdhNfg;rh khd;lhdh vDk; ePyg;gRk;ghrp JUtf;fubapd; 
cNuhkq;fspd; Nky; tsh;fpwJ)  

 
• ,g;gphpT caphpdq;fspd;clyj;ijr; #o;e;J kpArpNy[; glyk; fhzg;gLtJ 

rpwg;Gg;gz;ghFk;. ,f;fhuzj;jpdhy; ,itfs; kpf;N]h/igrp vdTk; mwpag;gLfpd;wd.  
 
• ghypdg; ngUf;fk; fhzg;gLtjpy;iy. 
 
• ikf;Nuhrp];b]; VU[pNdhrh> mdgPdh gpsh];- mf;FNt Nghd;wit ePh;kyh;r;rpapid 

(Water bloom) Vw;gLj;JtJld;> er;Rg;nghUl;fisAk; ntspNaw;wp ePh;tho; caphpdq;fisg; 
ghjpf;fpd;wd. ngUk;ghyhdit tspkz;lyj;jpy; cs;s iel;u[id epiyg;gLj;Jk; jpwd; 
ngw;Ws;sjhy; caph; cuq;fshfg; gad;gLj;jg;gLfpd;wd. (vLj;Jf;fhl;L: eh];lhf;> 
mdgPdh) ];igUypdhtpy; Gujk; mjpfkpUg;gjhy; mit xw;iwr; nry; Gujkhfg; 
gad;gLj;jg;gLfpwJ.  

 
raNdhghf;Bhpaq;fspd; cly; mikg;G> ,dg;ngUf;f Kiwfs; nfhLf;fg;gl;Ls;sJ. 
 
ikf;Nfhgpsh];kh (Mycoplasma): 
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ikf;Nfhgpsh];kh my;yJ nkhy;ypfpAl;fs; kpfr;rpwpa (0.1 – 0.5μm) gy;tif cUtKila 
fpuhk; vjph; Ez;ZaphpfshFk;. ,itfis Kjd; Kjypy; ef;fhu;Lk;> rf Ma;thsh;fSk; 1898-
Mk; Mz;L Nghtpd; G@Nuh epNkhdpahthy; ghjpf;fg;gl;l fhy;eilfspd; EiuaPuy; 
jputj;jpypUe;J jdpikg;gLj;jpdh;.  
 
,itfspy; nry;Rth; fhzg;gLtjpy;iy. tsh; Clfj;jpy; ‘nghhpj;j Kl;il” Nghd;W 
fhl;rpaspf;fpd;wd. NkYk; cz;ikahd ghf;Bhpaq;fspd; DNA-it xg;gpLk; NghJ> Fiwe;j 
Ftidd;> irl;Nlhird; ngw;Ws;sd. ,it tpyq;F> jhtuq;fspy; Nehia Vw;gLj;Jfpd;wd. 
fj;jphpj;jhtuj;jpy; Njhd;Wk; 'rpwpa ,iy" (Little Leaf), ny$k; tif jhtuq;fspy; fhzg;gLk; 
"Jilg;gk; Neha;" (Witches Broom), ,ytq;fj;jpy; ',iyf;nfhj;J Neha;" (Phyllody), 
re;jdj;jpy; "$h;Edp Neha;" (Spike) Nghd;w Neha;fisg; gy;NtW jhtuq;fspy; 
cz;lhf;Ffpd;wd. G@NuhepNkhdpah Nehapid ikf;Nfhgpsh];kh ikf;fha;l]; vd;w 
Ez;Zaphp Vw;gLj;JfpwJ. ikf;Nfhgpsh];khtpd; mikg;G nfhLf;fg;gl;Ls;sJ.  
 
Mf;bNdhikrPl;]; (Actinomycetes):  
Mf;bNdhikrPl;fs; my;yJ Mf;bNdhghf;Bhpaq;fs;> ikrPypak; Nghd;w tsh;r;rpiag; 
ngw;Ws;sjhy; ,itfs; 'fjph; G+Q;irfs;' (Ray fungi) vd miof;fg;gLfpd;wd. ,it 
fhw;Wzh my;yJ epiykhWk; fhw;Wzh Rthr fpuhk;Neh; Ez;ZaphpfshFk;. ,itfs; epkph;e;j 
ikrPypaj;ijj; Njhw;Wtpg;gjpy;iy. ,tw;wpd; DNA tpy; $Ljyhff; Ftidd;> irl;Nlhird; 
Mfpaitfisf; nfhz;Ls;sd. vLj;Jf;fhl;L: ];l;nug;Nlhikrp];  
 
/gpuhd;fpah vDk; xUq;Faphp Mf;bNdhghf;Bhpak; Nth; Kbr;Rfis cUthf;fp> ny$k; 
my;yhj jhtuq;fshd my;d]; kw;Wk; NfRiudh jhtuq;fspy; iel;u[id epiyg;gLj;JfpwJ. 
,it gy nry;fSila tpj;jfq;fis cUthf;Ffpd;wd. Mf;bNdhikrPl;]; Nghtp]; 
fhy;eilfspd; tha; gFjpapy; tsh;e;J foiyj; jhil Nehia (Lumpy Jaw) Vw;gLj;JfpwJ.  
 
];l;nug;Nlhikrp]; kz;zpy; thOk; ikrPypaj;ij cUthf;Fk; xU Mf;bNdhghf;Bhpak; MFk;. 
,it kiof;Fg;gpd; kz;thrid Vw;gl fhuzkhfpwJ. ,jw;F '[pNah];kpd;' vDk; vspjpy; 
Mtpahf;$ba $l;Lg;nghUs; fhuzkhFk;. rpy Kf;fpa caph; vjph;g;nghUl;fshd 
];l;nug;Nlhikrpd;> FNshuk;/ngdpfhy;> nll;uhirf;spd; Nghd;wit ,g;Nghpdj;jpypUe;J 
ngwg;gLfpwJ.  
 
G+Q;irfs;:  
,uz;lhk; cyfg; NghUk; ngdprpypDk;  
 
1928 Mk; Mz;L ngdprpypd; fz;Lgpbf;fg;gl;lJ kUj;Jt cyfpy; xU jw;nray; epfo;thFk;. 
,uz;lhk; cyfg; Nghh; tuyhw;W epfo;tpd; NghJ Nghh; tPuh;fspd; capiuf; fhg;ghw;Wtjw;fhfg; 
ngdprpypid kQ;rs; epwg;nghbahfg; gad;gLj;jg;gl;ljhf tuyhw;W Fwpg;Gs;sJ. ,e;j 
tpag;Gkpf;f caph; vjph;g;nghUis fz;Lgpbj;jjw;fhf ,tUf;F 1945-Mk; Mz;L vh;d];l; 
Nghhp]; kw;Wk; rh; N`hyhh;l; thy;l;lh; /GNshNu MfpNahUld; Nehngy; ghpR toq;fg;gl;lJ.  
 
G+Q;irapaypd; iky;fw;fs;:  
 
1729 P.A.ikr;rpyp tpj;J tsh;g;G Nrhjid nra;jhh;.  
1767 ghz;lhdh G+Q;irfs; jhtuq;fspy; Neha; Vw;gLj;Jk; vd;gij ep&gpj;jhh;.  
1873 C.H. g;gpshf;fpyp kdpjh;fspy; G+Q;irfs; xt;thikia Vw;gLj;Jk; vd;gij ep&gpj;jhh;.  
1904 A.F. g;shf;];yp G+Q;irfspd; khw;W clyj;jd;ikia (Heterothallism) fz;lwpe;jhh;.  
1952 ghd;bNfhh;NthTk; Nuhg;gUk; ,ize;J ghypid xj;jj;jd;ikia (Parasexuality) 
fz;lwpe;jdh;.  
 
"G+Q;ir" (Fungus) vd;w nrhy; yj;jPd; nkhop topte;j nrhy;yhFk;. ,jw;F 'fhshd;' vd;W 
nghUs;. G+Q;irfs; vq;Fk; gutpf; fhzg;gLfpd;wd> nka;Al;fU nfhz;l gr;irakw;w> 
gpwrhh;G+l;l caphpfshFk;. ,it xU nry; my;yJ gy nry;fshy; Mdit. G+Q;irfs; gw;wpa 
gbg;ghdJ 'G+Q;irapay;" (Mycology) vd mwpag;gLfpwJ. (fpNuf;fk; - ikf;f]; = fhshd;> 
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NyhNfh]; = gbg;G) P.A. ikr;rpyp vd;gth; G+Q;irapaiyj; Njhw;Wtpj;jtuhff; fUjg;gLfpwhh;. 

Mh;jh; H.R. Gy;yh;> [hd; ntg;];lh;> `hf;];nthh;j;> va;d;];nthh;j;>B.B. Kz;lFh;>K.C. 
Nkj;jh>C.V. Rg;ukz;ad;>T.S. rjhrptd; MfpNahh; rpy Gfo;ngw;w G+Q;irapay; ty;Yeh;fs; 
Mthh;fs;. 
 
nghJg;gz;Gfs;:  
 
ngUk;ghyhd G+Q;irfspd; clyk; fpisj;j ,io Nghd;w i`/.ghf;fshy; MdJ. vz;zw;w 
i`/ghf;fs; ,ize;J ikrPypaj;ij cUthf;Ffpd;wd. G+Q;irfspd; nry;Rthpy; ifl;bd; 
vDk; ghyprhf;fiul;fshYk; (N-mrpl;ily; FSf;Nfh]ikdpd; gy;gb) kw;Wk; G+Q;ir 
nry;YNyh]hy; MdJ). jLg;Gr;Rth; fhzg;gLtjd; mbg;gilapy; ikrPypaq;fs; ,uz;L 
tifahfg; gphpf;fg;gl;Ls;sd. fPo;epiy G+Q;irfspy; i`/ghf;fs; jLg;Gr;Rtuw;Wk;> vz;zw;w 
cl;fUf;fisf; nfhz;Lk;  
 
E.J. gl;yh; (1874 – 1943) 
,e;jpag; G+Q;irapaypd; je;ij Mthh;. gPfhhpy; cs;s G+rh vd;w ,lj;jpy; 
,k;g;gPhpay; Ntshz;ik Muha;r;rp epWtdj;ij epWtpdhh;. ,JNt gpwF 
GJjpy;ypf;F khw;wg;gl;L ,e;jpa Ntshz;ik Muha;r;rp ikak; (IARI) vd;w 
ngahpy; mwpag;gLfpwJ. ,th; 1918 Mk; Mz;L ,e;jpa jhtu Neha;fisj; 
njhFj;Jg; “G+Q;ir kw;Wk; jhtu Neha;fs;” vd;w ngahpy; Gj;jfj;ij 
ntspapl;lhh;.  
 
fhzg;gLtJ gy;cl;fU ikrPypak; (Coeocytic) vd;W mwpag;gLfpwJ. vLj;Jf;fhl;L: my;GNfh> 
Nkk;ghlile;j tFg;Gg; G+Q;irfspy; i`/ghf;fspd; nry;fSf;fpilNa jLg;Gr;Rth; 
fhzg;gLfpwJ. vLj;Jf;fhl;L: /gpANrhpak;.  
 
ikrPypaj;jpy; fhzf;$ba i`/ghf;fs; neUf;fkpd;wpNah my;yJ neUf;fkhfNth gpize;J 
G+Q;ir jpRf;fis cUthf;FfpwJ. ,J gpsf;lq;ifkh vd;W miof;fg;gLfpwJ. gpsf;lq;ifkh 
,uz;L tifg;gLk;. mti GNuhrq;ifkh> Nghypahd ghuq;ifkh MFk;. GNuhrq;ifkhtpy; 
i`/ghf;fs; neUf;fkpd;wpAk;> xd;Nwhnlhd;W ,izg;Nghf;fhd mikg;gpYk; cs;sd.  
 
Nghypahd ghuq;ifkhtpy; i`/ghf;fs; neUf;fkhf miktNjhL kl;Lkpd;wp jdpj;jd;ikia 
,oe;Jk; fhzg;gLfpd;wd.  
 
KOfdp cWg;Gila (Holocarpic) G+Q;irapy; KO clyKk; ,dg;ngUf;f mikg;ghf 
khWfpwJ. Mdhy; cz;ikf;fdp cWg;G (Eucarpic) tifapd; clyj;jpy; rpy gFjpfs; 
kl;Lk; ,dg;ngUf;fj;jpy; <Lgl;L kw;w gFjpfs; jio cly epiyapNyNa cs;sd. 
G+Q;irfs; ghypyh> ghypdg;ngUf;f Kiwfspy; ,dg;ngUf;fk; nra;fpd;wd. G+Q;irapd; ghypyh 
epiy ghypyepiy (Anamorph) vd;Wk;> ghypdepiy ghy;epiy (Teleomorph) vd;Wk; 
miof;fg;gLfpd;wd. ,Uepiyfs; fhzg;gLk; G+Q;irfs; KO clyp (Holomorph)vd;Wk; 
$wyhk;.  
 
nghJthfg; G+Q;irfspd; ghypdg; ngUf;fj;jpy; %d;W gbepiyfs; cs;sd.  

1. ,uz;L nry;fspd; irl;Nlhgpshr ,izT (Plasmogamy) 
2. cl;fU ,izT (Karyogamy) 
3. Fd;wy; gFg;G (Mciosis) top xd;iwkbatpj;Jfs; cz;lhjy;  

G+Q;irapy; eilngWk; ,dg;ngUf;f KiwfSf;fhd nfhLf;fg;gl;Ls;J.  
 
G+Q;irfspy; eilngWk; ,dg;ngUf;f Kiwfs;:  
 
ghypyh ,dg;ngUf;fk;:  
 
,aq;Ftpj;Jfs; (Zoospores):,it ,aq;F tpj;jfq;fspy; (Zoosporangia) Njhw;Wtpf;fg;gLk; 
firapioAila mikg;GfshFk;. (vLj;Jf;fhl;L: ifl;hpLfs;)  
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nfhdpbaq;fs; (Conisia): nfhdpbaj; jhq;fpfspd; kPJ cUthFk; tpj;Jfs;> (vLj;Jf;fhl;L: 
M];ngh;[py;y];)  
 
Ma;ba tpj;Jfs; (Oidia) / clytpj;Jfs; (Thallsoporew) / fZtpj;Jfs; (Arthrospores): 
i`/ghf;fs; gpsTw;Wj; Njhd;Wk; tpj;Jfs; Ma;ba tpj;Jfs; vd miof;fg;gLfpd;wd. 
(vLj;Jf;fhl;L: vhpir/gp) 
 
gpsTWjy; (Fission): clyr; nry; gpsTw;W ,uz;L Nra;nry;fisj; jUfpwJ. (vLj;Jf;fhl;L: 
irNrhrhf;fNuhikrp]; - <];l;)  
 
nkhl;LtpLjy; (Budding): ngw;Nwhh; nry;ypUe;J rpwpa nkhl;L Nghd;w tsh;r;rp Njhd;wp mit 
gphpe;Jr;nrd;W jdpj;J tho;fpd;wd. (vLj;Jf;fhl;L : rhf;fNuhikrp]; - <]l;)  
 
fpshkpltpj;Jfs; (chlamydospores): jbj;j RtUila Xa;Tepiy tpj;JfshFk;. 
(vLj;Jf;fhl;L : /gpANrhpak;)  
 
ghypdg;ngUf;fk;:  
 

• ,af;ff; NfkPl;fspd; ,izT: (Planogametic copulation)efUk; jd;ikAila 
NfkPl;fspd; ,iztpw;F ,af;f NfkPl;fspd; ,izT vd;W ngah;. ,J %d;W 
tifg;gLk;.  

 
• xj;jNfkPl; ,izT (Isogamy) – Gw mikg;G> nraypaypy; xj;j NfkPl;fspd; 

,izthFk;. (vLj;Jf;fhl;L: rpd;ifl;hpak;)  
 

• rkkw;w NfkPl; ,izT (Aanisogamy) - Gw mikg;G my;yJ nraypaypy; NtWgl;l 
NfkPl;fspd; ,izthFk;. (vLj;Jf;fhl;L: my;Nyhikrp];)  

 
• Kl;il fUTWjy; (Oogamy)– Gw mikg;gpYk;> nraypaypYk; NtWgl;l ,U 

NfkPl;fspd; ,izthFk;. vLj;Jf;fhl;L : NkhNdhgpshghhp];.  
 

• NfkPl;lfj;njhlh;G (Gametangial contact): ghypdg;ngUf;fj;jpd; NghJ 
Me;jhpbak;>CNfhzpak; ,ilNa njhlh;G Vw;gLjy;. (vLj;Jf;fhl;L : my;GNfh)  

 
• NfkPl;lhf ,izT (Gametangial copulation): NfkPl;lfq;fs; ,ize;J cwf;ff; 

fUKl;il (Zygospore) cUthjy;. (vLj;Jf;fhl;L: kpA+f;fh;> iuNrhg];)  
 

• ];ngh;Nk~pa ,izT (Spermatisation): ,k;Kiwapy; xU cl;fU nfhz;l 
gpf;dpatpj;J / Ez;nfhdpbak; Vw;G i`/ghf;fSf;Ff; flj;jg;gLfpwJ (vLj;Jf;fhl;L: 
gf;rpdpah> epANuh];Nghuh) 

 
clynry; ,izT (Somatogamy): ,uz;L i`/ghf;fspd; clynry;fspd; ,izT 
(vLj;Jf;fhl;L : mfhhpf];)  
 
G+Q;irfspd; tifg;ghL:  
tif Cl;lKiw> gy;Yl;fU nfhz;l ikrPypak; Nghd;wit ,tw;wpd; gz;GfshFk;. 
vLj;Jf;fhl;L: my;GNfh  
 
gy;NtW Kaw;rpfis Nkw;nfhz;ldh;. kuGrhh; tifg;ghLfspy; g+Q;irfs; /igf;NfhikrPl;];> 
M];NfhikrPl;];> grpbNahikrPl;];> M];NfhikrPl;];> grpbNahikrPl;];> M];NfhikrPl;];> 
grpbNahikrPl;];> bA+l;bNuhikrPl;]; vd ehd;F tFg;Gfshfg; gphpf;fg;gl;Ls;sd. ,tw;Ws; 
/igf;NfhikrPl;]; tFg;gpy; CikrPl;];> ifl;hpbNahikrPl;];> irNfhikrPl;]; G+Q;irfs; 
mlq;Fk; NkYk; ,t;tFg;G G+Q;irfis gpd;jq;fpajhfTk;> ghrpfspypUe;J Njhd;wpajhfTk; 
fUjg;gLfpwJ.  
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fhd;];lhd;bd; J. mnyf;NrhNghy]; kw;Wk; rhh;y]; W. kpk;]; MfpNahh; 1979 Mk; Mz;by; 
"Introductory Mycology" vd;w E}ypy; G+Q;irfspd; tifg;ghl;il ntspapl;ldh;. ,jpy; 
G+Q;irfs; %d;W gphpTfshfg; gphpf;fg;gl;Ls;sd. mit [pk;Ndhikf;Nfhl;lh> 
kh];bNfhikf;Nfhl;lh> Vkh];bNfhikf;Nfhl;lh MFk;. ,tw;Ws; 8 Jizg;gphpTfs;> 11 
tFg;Gfs;> 1 tbt tFg;G kw;Wk; 3 tbtj; Jiz tFg;Gfs; cs;sd.  
 

ngUk;gphpT – ikrPl;Nl  
gphpT – [pk;Ndhikf;Nfhl;lh gphpT – kh];bNfhikf;Nfhl;lh gphpT – 

Vkh];bNfhikf;Nfhl;lh  
Jizg;gphpT – 1 

mf;uhrpNah[pk;ikf;Nfhl;bdh  
tFg;G – 

mf;uhrpNahikrPl;]; 

Jizg;gphpT – 1 
tFg;G – ifl;hpbNahikrPl;];  
tFg;G – 
i`/Nghifl;hpbNahikrPl;];  
tFg;G – gpsh];Nkhb 
Nah/NghNuhikrPl;]; 

Jizg;gphpT – 1  
irNfhikf;Nfhl;bdh  
tFg;G – irNfhikrPl;];  
tFg;G – biuf;NfhikrPl;]; 

Jizg;gphpT – 2 
gpsh];NkhbNah 
[pk;Ndhikf;Nfhl;bdh  
tFg;G – 
Gnuhl;Nlh];BypNahikrPl;];  
tFg;G – kPf;NrhikrPl;];  

Jizg;gphpT – 2 
 
 
bg;Nshkh];bNfhikf;Nfhl;bdh  
 

JizgphpT – 3 
grpbNahikf;Nfhl;bdh  
tFg;G – grpbNahikrPl;]; 

  Jizg;gphpT – 4 
bA+l;bNuhikf;Nfhl;bdh  
tFg;G : bA+l;NuhikrPl;];  

 
ngUk;gphpT : ikrPl;Nl (G+Q;irfs;);  
,it xU nry; my;yJ gy nry; mikg;Gila (ikrPypak;)> ifl;bdhyhd nry; Rtiuf; 
nfhz;l gr;irakw;w> rhw;Wz;zp my;yJ xl;Lz;zpfshFk;. ];iyk; Nkhy;Lfisj; jtpu 
kw;wit cwpQ;Rjy; Cl;lKiwiaf; nfhz;Ls;sd. ghypyh kw;Wk; ghypdg;ngUf;f 
Kiwfspy; ,dg;ngUf;fk; eilngWfpd;wd.  
 
gphpT–I [pk;Ndhikf;Nfhl;lh:  
 
tpOq;Fjy; Cl;lKiw fhzg;gLfpwJ. ,f;FOitr; rhh;e;j G+Q;irfspy; nry;Rth; 
fhzg;gLtjpy;iy. vLj;Jf;fhl;L: bf;bNah];Bypak;  
 
gphpT –II kh];bNfhikf;Nfhl;lh:  
 
firapiofisf; nfhz;l nry;fs; (NfkPl;; / ,af;Ftpj;J) fhzg;gLfpd;wd. cwpQ;Rjy; tif 
Cl;lKiw> gy;Yl;fU nfhz;l ikrPypak; Nghd;wit ,tw;wpd; gz;GfshFk;. vLj;Jf;fhl;L: 
my;GNfh  
 
gphpTIII Vkh];b Nfhikf;Nfhl;lh:  
xU nry; kw;Wk; gy nry mikg;Gila G+Q;irfisf; nfhz;Ls;sd. jLg;Gr;Rth; nfhz;l 
ikrPypak; fhzg;gLfpwJ. nkhl;LtpLjy;> Jz;lhjy;. tpj;jftpj;Jfs; (Sporangiospores) 
nfhdpbaq;fs; %yk; ghypyh ,dg;ngUf;fk; eilngWfpwJ. fUKl;ilapy; Fd;wy; gFg;G 
eilngWfpwJ. vLj;Jf;fhl;L: ngirrh  
 
mz;ikf;fhyj;jpy; %yf;$W; El;gj;jpd; mbg;gilapy; kpf;NrhikrPl;];> CikrPl;]; Nghd;wit 
kWtifg;ghL nra;ag;gl;L> FNuhkp];lhtpd; fPo;r; Nrh;f;fg;gl;Ls;sd.  
 
CikrPl;];> irNfhikrPl;];> M];NfhikrPl;]; ngrPbNahikrPl;]; kw;Wk; tbt tFg;G 
bA+l;NuhikrPl;]; Mfpatw;wpd; rpwg;Gg;gz;Gfs; fPNo nfhLf;fg;gl;Ls;sd.  
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CikrPl;];: 
gy;cl;fU ikrPypak; fhzg;gLfpwJ. nry;Rthpy; FSf;fhd;> nry;YNyh]; cs;sd. 
,aq;Ftpj;J topahfg; ghypyh ,dg;ngUf;fk; eilngWfpwJ. ,aq;Ftpj;Jfs; rhl;il xj;j 
xU firapioiaAk; (Whiplash), FWeh jfnlhj;j xU firapioiaAk; (tinsel) 
ngw;Ws;sd. Kl;ilfUTWjy; Kiwapy; ghypdg; ngUf;fk; eilngWfpwJ. (vLj;Jf;fhl;L : 
my;GNfh) 
 
irNfhikrPl;];:  
 
• ngUk;ghyhd rpw;wpdq;fs; kl;Fz;zpfshf kz;zpy; cs;s mOfpa jhtu> tpyq;fpd 

cly;fspd; kP tho;fpd;wd. rpy xl;Lz;zp tifiar; rhh;e;jit. (tPl;L <f;fspy; thOk; 
vz;lk/g;Njuh).  
 

• nuhl;b kPJ tsuf;$bait (kPA+f;fh;> iuNrhg];)> rhzj;jpy; tho;git (Coprophilous 
fungi) vLj;Jf;fhl;L: igNyhNghy]; ,e;jj; njhFg;igr; rhh;e;jitfshFk;.  

 

• ikrPypak; fpisj;J gy;cl;fU epiyiag; ngw;Ws;sJ.  
 
• ghypyh ,dg;ngUf;fk; tpj;jfq;fspy; (Sporangia) tpj;Jfisj; Njhw;Wtpg;gjd; %yk; 

eilngWfpwJ.  
 

• ghypdg;ngUf;fj;jpd; NghJ NfkPl;lfq;fs; ,ize;J jbj;j RtUila cwf;ffUKl;il 
(Zygospore) Njhw;Wtpf;fpd;wd. ,it ePz;l fhyk; xa;T epiyapy; ,Ue;J Fd;wy; 
gFg;gpw;Fg; gpwF tpj;Jfisj; Njhw;Wtpf;fpd;wd.  
 

M];NfhikrPl;];:  
 
• M];NfhikrPl;]; <];l;fs;> khnthj;jg; G+rzq;fs; (Powdery mildew), fpz;zg;G+Q;irfs; 

(Cup fungi), Nkhuy;fs; Nghd;witfisf; nfhz;l njhFg;ghFk;.  
 

• ngUk;ghyhd rpw;wpdq;fs; epyj;jpy; tho;gitahf ,Ug;gpDk; rpy ed;dPh; kw;Wk; 
fly;ePhpYk; tho;fpd;wd.  
 

• ikrPypak; fpisj;J> ed;F tsh;r;rpaile;J vspa jLg;Gr;Rtiug; ngw;Ws;sJ.  
• ngUk;ghyhdit rhw;Wz;zpfshfTk; rpy xl;Lz;zpfshfTk; mwpag;gLfpd;wd 

(vLj;Jf;fhl;L : khnthj;j G+rzq;fs; - vhpir/gp)  
 

• ghypyh ,dg;ngUf;fk; gpsTWjy;> nkhl;LtpLjy;> Ma;batpj;Jfs; (Oidia), nfhdpbaq;fs;> 
fpshkpltpj;Jfs; (Chlamy dospores) top eilngWfpwJ.  
 

• ,uz;L xj;j cl;fUf;fs; ,iztjd; top ghypdg;ngUf;fk; eilngWfpwJ.  
 

• irl;Nlhgpshr ,izitj; njhlh;e;J cl;fU ,izT clNd eilngWtjpy;iy. gjpyhf 
,ul;il cl;fUepiyapNyNa (Dikaryotic) ePz;l fhyk; i`/ghf;fs; fhzg;gLfpd;wd.  
 

• M];f]; cUthf;fr; rpwg;G i`/ghf;fs; (Ascogenous hyphae) Njhd;Wfpd;wd.  
 

• M];f]; cUthf;f i`/ghf;fspd; Edp gpd;Gwkhf tise;J nfhf;fp Nghd;w 
mikg;Gila nry;ypidj; Njhw;Wtpf;fpwJ. ,jw;Ff; nfhf;fp nry; (Crozier cell) vd;W 
ngah;. Edp mbmiknry;ypy; (Penultimate cell) cs;s ,uz;L cl;fUf;fs; xd;whf 
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,ize;J ,ul;ilkbAl;fU (Diploid nucleus) cUthfpwJ. ,e;jr; nry; ,sk; M];f]hf 
cUthfpwJ.  
 

• ,ul;ilkba cl;fU Fd;wy; gFg;giljYf;Fg; gpwF ehd;F xw;iwkba cl;fUf;fisj; 
jUfpwJ. ,it NkYk; Fd;wypy;yh (Mitosis) gFg;gpw;Fg; gpd; vl;L cl;fUf;fisj; 
jUfpwJ. ,it xUq;fpize;J vl;L M];Nfh tpj;Jfisj; jUfpd;wd.  

 

• M];Nfhtpj;Jfs; M];f]; vDk; ig Nghd;w mikg;gpDs; fhzg;gLtjhy; ,e;jf; FOkg; 
G+Q;irfs; 'ig G+Q;irfs;' (Sac fungi) vdg; nghJthf miof;fg;gLfpd;wd.  

 

• M];f];fis kyl;L i`/ghf;fs; #o;e;J M];NfhfdpAUg;G (Ascocarp)cUthfpwJ.  
 

• ehd;F tifahd M];NfhfdpAUg;Gfs; cs;sd. mit fpsp];NlhjPrpak; (KOikahf 
KbaJ)> nghpjPrpak; (FLit tbtk; M];bNahy; vDk; JisAld;)> mg;NghjPrpak; 
(Nfhg;ig tbtk; jpwe;j tif)> #NlhjPrpak; (ngha; fdp clyk;) MFk;.  

 
grpbNahikrPl;;];:  
 
,jpy; Cjy; fhshd; (Puff ball), jtis ,Uf;if G+Q;ir (Toad stool), gwit$L G+Q;ir 
(Bird's nest fungus), milg;Gf;Fwp G+Q;ir (Bracket fungus), Jh;ehw;wf; nfhk;Gg; G+Q;irfs; 
(Stink horns). JU kw;Wk; fUg;G+l;il (Smut) G+Q;irfs; ,g;gphpitr; rhh;e;jit.  
 
• ,t;tFg;G G+Q;irfs; rhw;Wz;zpfshfNth>xl;Lz;zpfshfNth> epyj;jpy; tho;fpd;wd.  

 
• ed;F tsh;r;rpaile;j> kj;jsj; Jisj;jLg;G (Dolipore septum) RtUila ikrPypak; 

fhzg;gLfpwJ. %d;W tifahd ikrPypaq;fs; cs;sd mit Kjy;epiy (xU cl;fU 
epiy)> ,uz;lhk; epiy (,ul;il cl;fU epiy)> %d;whk; epiy vd;W mwpag;gLfpwJ.  
 

• ,ul;il cl;fU epiyiaj; jf;fitj;Jf; nfhs;tjw;Fg; gpbg;G ,izg;G (Clamp 
connection) Njhw;Wtpf;fg;gLfpwJ.  
 

• ghypyh ,dg;ngUf;fk; nfhdpbaq;fs;> Ma;ba tpj;Jfs;> nkhl;LtpLjy; top 
eilngWfpwJ.  
 

• ghypdg;ngUf;fk; eilngWfpwJ. MapDk; ghYWg;Gfs; fhzg;gLtjpy;iy. clynry; 
,izT my;yJ ];ngh;Nk~pa ,izT top irl;Nlhgpshr ,izT eilngWfpwJ. 
cl;fU ,izT jhkjkile;J ePz;l ,ul;il cl;fU epiyapy; i`/ghf;fs; cs;sd. 
grpbaj;jpy; cl;fU ,izT eilngWk; cldbahff; Fd;wy; gFg;giljy; 
eilngWfpwJ.  
 

• ,t;thW cUthFk; ehd;F grpba tpj;Jfs; grpbaj;jpd; ntspg;Gwj;jpy; rpWfhk;G 
(Sterigma) vDk; mikg;gpd; kPJ fhzg;gLfpd;wd. Fz;lhe;jb (Club) tbt xt;nthU 
grpbaKk; ehd;F grpbNahtpj;Jfisg; ngw;Ws;sd. ,it gpugykhd 'fpsg; G+Q;irfs;' 
vd;W mwpag;gLfpd;wd. fdpAWg;G grpbafdpAWg;G (Basidiocarp) vdTk; 
miof;fg;gLfpwJ.  

 
bA+l;bNuhikrPl;]; my;yJ KOikg;ngwh G+Q;irfs;:  
,t;tif G+Q;irfspy; ghypdg;ngUf;fk; fhzg;gLtjpy;iy. vdNt ,it KOikngwhg; 
g+Q;irfs; vdTk; miof;fg;gLfpd;wd. vz;zw;w rpw;wpdq;fs kz;zpy; rhw;Wz;zpfshTk; gy 
jhtu kw;Wk; tpyq;Ffspy; xl;Lz;zpfshfTk; tho;fpd;wd. nfhdpbaq;fs;> fpshkpl tpj;Jfs;> 
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nkhl;LtpLjy;>Ma;batpj;Jfs; Nghd;witfisj; Njhw;Wtpj;Jg; ghypyh ,dg;ngUf;fk; 
nra;fpd;wd. nfhdpbaq;fs; rpwg;G mikg;Gfshd gpf;dpbak;> nfhj;Jf;fdpAWg;G (Acervulus), 
tpj;Jj;jz;L (Sporodochium), nfhdpba jhq;fpj;J}z; (Synnema) Nghd;w mikg;Gfspy; 
Njhw;Wtpf;fg;gLfpd;wd. ,g;G+Q;irfspy; ghypiznahj;jj;jd;ik Row;rp (Parasexual Cycle) 
eilngWfpwJ. ,J kugZ rhh;e;j NtWghLfisf; nfhz;LtUfpwJ.  
 
nghUshjhug; gad;fs;:  
 
G+Q;irfs; RitkpFe;j> Cl;lk; epiwe;j czthd fhshd;fisj; jUfpd;wd. Fg;igfisr; 
rpijj;Jj; jhJg;nghUl;fis kWRow;rp nra;J kz;zpd; tsj;jd;ikia mjpfhpf;f G+Q;irfs; 
cjTfpd;wd. ghy;rhh;e;j njhopw;rhiyfs; xUnry; G+Q;irahd <];l;il rhh;e;Js;sd. 
G+Q;irfs; kuf;fl;ilfisr; Nrjg;gLj;JtNjhL kl;Lkpd;wp er;Rg;nghUl;fisr; Rug;gjd; %yk; 
czTg;nghUl;fis er;rhf;Ffpd;wd. G+Q;irfspd; ed;ik> jPik nray;fs; fPNo 
tpthjpf;fg;gl;Ls;sJ.  
 
ed;ik jUk; nray;fs;  
czT  
 
nyd;bd]; vNlhl];> mfhhpf]; ig];Nghu];> thy;Nthpnay;yh thy;NtrpNa Nghd;wit Cl;l 
kjpg;Gilajhy; czthfg; gad;gLj;jg;gLfpd;wd. <];l;fs; itl;lkpd; B-iaAk; vhpNkhjPrpak; 
M~;gpap itl;lkpd; B12-iaAk; jUfpd;wd.  
 
kUj;Jtk;:  
 
G+Q;irfs; ghf;Bhpaq;fspd; tsh;r;rpiaj; jLf;Fk; my;yJ mopf;Fk; caph; vjph;g;nghUl;fis 
cw;gj;jp nra;fpd;wd. G+Q;irfs; cw;gj;jp nra;Ak; caph;vjph;g;nghUl;fspy; ngdprpypd; 
(ngdprpypak; nehl;Nll;lk;)> nrgNyh];Nghhpd;fs; (mf;hpNkhdpak; fpiuNrh[Pdk;> fpiurpNah 
gy;tpd; (ngdprpypak; fpiuNrhgy;tk;) Nghd;wit mlq;Fk;. fpshtpnrg;]; gh;g;G+hpah cw;gj;jp 
nra;Ak; Vh;fhl; My;fyha;L (vh;fhl;likd;) ,uj;jf;Fohapidr; RUq;f itf;Fk; kUe;jhfg; 
gad;gLj;jg;gLfpwJ.  
 
njhopw;rhiy  
fhpk mkpy cw;gj;jp 
 
fhpk mkpyq;fis tzpfhPjpapy; cw;gj;jp nra;tjw;F njhopw;rhiyfspy; G+Q;irfs; 
gad;gLj;jg;gLfpd;wd. rpl;hpf; mkpyk;> FSf;Nfhdpf; mkpyk; jahhpf;f M];ngh;[py;y]; ie[h; 
vd;w G+Q;irAk;> ,l;lNfhdpf; mkpyk; jahhpf;f M];ngh;[py;y]; nlhpa];> Nfh[pf; mkpyk; 
jahhpf;f M];ngh;[py;y]; xiuNr G+Q;irAk; gad;gLj;jg;gLfpd;wd.  
 
mLkid kw;Wk; kJtbj;jy; (Bakery and Brewing): 
 
rf;fhNuikrp]; nrhptprpNa vd;w <];l; nehjpj;jy; %yk; rh;f;fiuia My;f`hyhf khw;w 
cjTfpwJ. mLkidapy; ngwg;gLk; nghUl;fshd nuhl;b> gd;> Nuhy; Nghd;wit jahhpf;f 
<];l; gad;gLj;Jfpd;wd. ngdprpypak; uhf;FtpNghh;l;il> ngdprpypak; Nfkk;gh;l;il Mfpait 
ghyhilf;fl;b cw;gj;jp nra;tjpy; cgNahfg;gLj;jg;gLfpd;wd.  
 
nehjpfspd; cw;gj;jp:  
 
M];ngh;[py;y]; xiuNr kw;Wk; M];ngh;[py;y]; ie[h; Nghd;wit mikNy];> GNuhl;bNa];> 
yhf;Nl]; Nghd;w nehjpfisj; jahhpf;fg;gad;gLj;jg;gLfpd;wd. ghyhilf;fl;b jahhpj;jypy; 
ghy; ciwjYf;F Njitahd 'nud;dl;' kpA+f;fh; rpw;wpdq;fis gad;gLj;jpg; ngwg;gLfpd;wJ.  
 
Ntshz;ik:  
 
G+Q;irNthpfis (Mycorrhizae) cUthf;Fk; iuNrhf;Nlhdpah> /ghy];> ];fpspNuhnlh;kh 
Nghd;w G+Q;irfs;> jthuq;fs; ePh;> fdpkg;nghUl;fis cwpQ;r cjTfpd;wd.  
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gpANthpah Ngrpahdh> nkl;lhiurpak; midNrhgpspah Nghd;wit Ntshz;ik gaph;fisj; 
jhf;Fk; G+r;rpfis mopf;f cjTfpd;wd. [pg;ngnuy;yh /GA[pFiu vd;w G+Q;ir cw;gj;jp 
nra;Ak; [pg;nuy;ypd; vd;w jhtu tsh;r;rp rPuhf;fpg;nghUs; jhtuq;fSf;F tsh;r;rp Cf;fpahfg; 
gd;gLj;jg;gLfpwJ.  
 
jPa tpisTfs;:  
 
mkhdpl;lh /Ngyha;l;];> mkhdpl;lh nth;dh> Nghypl;l]; rlhd]; Nghd;wit mjpf 
er;Rj;jd;ikAila fhshd;fshFk;. ,it nghJthf 'jtis ,Uf;if G+Q;irfs;' (Toad 
stools) vd;w ngahpy; mwpag;gLfpd;wd.  
 
G+Q;irfshy; Vw;gLk; Neha;fs;  
 

Nehapd; ngah; Neha;f;fhuzp 
jhtu Neha;fs;  
ney;ypd; fUfy; Neha; khf;dNghh;Nj fpiurpNa 
fUk;gpd; nrt;tOfy; Neha; nfhypl;Nlhbiuf;fk; /ghy;Nfl;lk;  
G+d;]pd; Me;j;uf;Ndh]; Neha; nfhypl;Nlh biuf;fk; ypz;bKj;jpahdk;  
FUrpngNu FLk;gj; jhtuq;fspd; 
ntz;JU Neha;  

my;GNfh Nfz;blh 

gPr; ,iyr;RUs; Neha; lhg;hpdh bghh;kd;]; 
NfhJikapd; JU Neha; gf;rPdpah fpuhkpdp]; - bhpl;bir  
kdpjh;fspy; Vw;gLk; Neha;fs;   
Nrw;Wg;Gz;  vgpnlh;Nkhigl;lhd; gpshf;Nfhrk;  
Nfz;bbahrp]; Nfz;blh my;gpfd;];  
NfhfpbNaha;NlhikNfhrp]; NfhfpbNaha;b]; ,k;kpl;b]; 
M];gh;[py;Nyhrp];  M];gh;[py;y]; /gpAkpNfl;l];  

 
m];ngh;[py;y];> iuNrhg];> kpA+f;fh;> ngdprpypak; Nghd;wit czTg; nghUl;fs; 
nfl;Lg;Nghtjw;Ff; fhuzkhfpd;wd. m];ngh;[py;y]; gpsht]; G+Q;ir cyh;e;j 
czTg;nghUl;fspy; Gw;WNehiaj; J}z;Lk; 'mg;shlhf;rpd;' (Aflatoxin) er;Rg;nghUis 
cz;lhf;FfpwJ. ghl;Lypd;> mf;uhlhf;rpd; A Nghd;wit G+Q;irfs; cw;gj;jp nra;Ak; rpy 
er;Rg;nghUl;fshFk;.  
 
nlh;Nkhigl;fs; vd;git Njhypy; Neha;j;njhw;Wjy; Vw;gLj;jf;$ba G+Q;irfshFk;. 
vLj;Jf;fhl;L: biuNfh/igl;lhd;> bdpah> ikf;Nuh];Nghuk;> vgpnlh;Nkhigl;lhd;.  
 
cUisf;fpoq;fpy; igl;Nlhg;Njhuh ,d;ng];ld;]; vd;w G+Q;irahy; Vw;gl;l jhkjpj;j 
ntg;G Neha; (Late blight of potato) fhuzkhf mah;yhe;jpy; 1843 – 1845 Mk; 
Mz;by; Vw;gl;l ngUk;gQ;rj;jpdhy; xU kpy;ypaDf;Fk; Nkw;gl;l kf;fs; 
caphpoe;jdh;. VuhskhNdhh; ehl;il tpl;L ntspNawpdh;. mNjNghy; ney;ypy; 
n`y;kpd;Njh];Nghhpak; xiuNr vDk; G+Q;ir Vw;gLj;jpa ntg;G Neha; tq;fhsj;jpy; 
1942 – 1943 Mk; Mz;L Vw;gl;l ngUk; gQ;rj;jpw;F (Bengal famine) xU fhuzkhFk;.  
 
iuNrhg];:  
tFg;G – irNfhikrPl;]; Jiw – kpAf;fNuy;]; FLk;gk; - kpAf;fNu]p Nghpdk; - iuNrhg]; 
iuNrhg]; xU rhw;Wz;zp (Saprophyte) G+Q;irahFk;. xU nuhl;b> n[y;yp> Njhy;> mOfpa 
fha;fwpfs;> goq;fspy; tsuf;$baJ. iuNrhg]; nghJthf 'nuhl;bf; fshd;' vd;W 
miof;fg;gLfpwJ. iuNrhg];; ];nlhNyhdpgh; fha;fwpfspy; frpT kw;Wk; nkd; mOfy; Nehia 
(Leak and soft rot) Njhw;Wtpf;fpwJ.  
 
cly mikg;G:  
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ikrPypak; fpisj;j FWf;Fr;Rtuw;w> gy;Yl;fUf;fisf; nfhz;l i`/ghf;fshy; MdJ. 
tsh;jsj;jpd; Nkw;gug;gpy; fpilkl;lkhff; tsuf;$ba i`/ghf;fs; 'XL`/gh' (Stolon) vd 
miof;fg;gLfpd;wd. ];NlhydpypUe;J Njhd;wf;$ba fpisj;j iurha;Lfs; (Rhizoids) 
tsh;jsj;jpy; CLUtp ePH kw;Wk; fdpkq;fis cwpQ;rp vLj;Jf;nfhs;s cjTfpd;wd. 
iurha;LfSf;F vjpuhf tpj;jfj;jhq;fpfs; (Sporangiophores) Nky;Nehf;fp tsh;fpd;wd. nry; 
Rth; ifl;bd;>ifl;Nlhrhd; Mfptw;why; MdJ. nry; Rtiuj; njhlh;e;J gpsh]lkhrt;T 
mike;Js;sJ. Jfs; jd;ik nfhz;l GNuhl;Nlhgpshrj;jpy; gy;Yl;fUf;fs; fhzg;gLfpd;wd. 
nry; Ez;ZWg;Gfshd ikl;Nlhfhz;l;hpaq;fs;> hpNghNrhk;fs;> vz;Nlhgpshr tiy Mfpait 
fhzg;gLfpd;wd. nry; cs;slf;fg; nghUl;fshd fpisf;Nfh[d;> vz;nza; jptiyfs; (Oil 
droplets) fhzg;gLfpd;wd.  
 
,dg;ngUf;fk;:  
 
iuNrhg];> ghypyh> ghypdg;ngUf;f Kiwfspy; ,dg;ngUf;fk; nra;fpwJ.  
 
ghypyh ,dg;ngUf;fk;:  
 
rhjfkhd #o;epiyfspy;> ikrPypaj;jpypUe;J Nthpfs; Njhd;Wk; ,lj;jpw;F vjpuhf Nky;Nehf;fp 
tpj;jfj;;jhq;fpfs; Njhw;Wtpf;fg;gLfpd;wd. xU nry; mikg;Gila fpisfsw;w 
gy;Yl;fUf;fisf; nfhz;l tpj;jfj;jhq;fpfspd; Edpapy; ig Nghd;w tpj;jfk; fhzg;gLfpwJ. 
xt;nthU tpj;jfj; jhq;fpAk; xU tpj;jfj;ijf; nfhz;Ls;sJ. tpj;jfj;jpd; kyl;L ikag;gFjp 
fhYnky;yh (Columella) vd miof;fg;gLfpwJ. fhYnky;yhitr; #o;e;Js;s gFjpapypUe;J 
tpj;Jfs; Njhd;Wfpd;wd. tpj;jfr; Rth; ntbf;Fk; rkaj;jpy; fhYnky;yh rpijtile;J 
tpj;Jfs; ntspNaw;wg;gLfpd;wd. jFe;j tsh;jsj;jpy; tpj;Jfs; tpOe;J mit Kisj;Jg; 
Gjpa ikrPypaj;ij Njhw;Wtpf;fpd;wd.  
 
ghypdg;ngUf;fk;:  
 
NfkPl;lfq;fspd; ,izT %yk; ghypdg;ngUf;fk; eilngWfpwJ. ngUk;ghyhd rpw;wpdq;fs; 
khw;W clyj;jd;ik (Heterothallic) cilait. Mdhy; iuNrhg]; nrf;Rthyp]; xj;j 
clyj;jd;ik (Homothallic) cilaJ. ghypdg;ngUf;fj;jpy; gq;FngWk; i`/ghf;fs; 
Gwj;Njhw;wj;jpy; NtWgl;bUg;gjpy;iy. Mdhy; nraypy; ,t;tpuz;Lk; NtWgl;Lf; 
fhzg;gLfpd;wd. ,t;thwhfr; nraypy; NtWgl;l ,uz;L clyq;fs; (i`/ghf;fs;) 
ghypdg;ngUf;fj;jpy; <LgLk; epfo;r;rp khw;W clyj;jd;ik (Heterothallism) vdg;gLk;. 
ikrPypaq;fs; ,uz;L vjpnujph; tifahd (+) my;yJ (-) NfkPl;lfq;fis Njhw;Wtpf;fpd;wd. 
Kjy; gbahfr; fUKl;ilj;jhq;fp (Zygophore) vd miof;fg;gLk; rpwg;G tifahd 
i`/ghf;fis ikrPypaq;fs; Njhw;Wtpf;fpd;wd. ,uz;L fUKl;ilj;jhq;fpfspd; EdpfSk; 
gUj;Jf; NfkPl;lf Kd;Ndhbfis (Progametangia) Njhw;Wtpf;fpd;wd. NkYk; NfkPl;lf 
Kd;Ndhbfspd; Edpapd; mUNf jLg;Gr;Rth; Njhd;wp> Edpapy; mike;j NfkPl;lfk; kw;Wk; 
r];ngd;rhh; (Suspensor) nry; cUthfpwJ. NfkPl;lfq;fs; ,iztijj; njhlh;e;J 
irl;Nlhgpshr ,izT (Plasmogamy) cl;fU ,izT (Karyogamy) eilngWfpwJ. 
cl;fUf;fspd; ,iztpdhy; ,ul;ilkba cwf;ff; fUKl;il (Zygospore) cUthfpwJ. 
vjpnujph; uf cl;fUf;fs; (+ kw;Wk; -) ,iz Nrh;e;J xd;whf ,ize;J gy ,ul;ilkba 
cl;fUf;fisj; Njhw;Wtpf;fpd;wd. gpd;dh; cwf;ff; fUKl;il mstpy; nghpjhfp mjidr; 
#o;e;J vf;ird; vd;w jbj;j fUikahd> fuiz Nghd;w ntsp ciwAk;> ,d;ild; vd;w 
nky;ypa cs;SiwiaAk; cUthf;FfpwJ. cwf;ff; fUKl;il xa;T fhyj;jpw;Fg; gpwF 
mjDs; fhzg;gLk; cl;fUf;fs; Fd;wy; nry; gFg;G milfpd;wd. fUKl;il Kisj;J 
tpj;jfj;jhq;fpfs;> cwf;ff; fUKl;il tpj;jfk; (Zygosporangium) cUthfpd;wd. cwf;ff; 
fUKl;il tpj;jfk; (+) kw;Wk; (-) vd ,uz;l tifahd tpj;Jfisg; ngw;Ws;sJ. 
jFe;jtsh;jsj;jpy; tpj;Jfs; tpOe;jTld;> Kisj;Jg; Gjpa ikrPypaj;ij cUthf;Ffpd;wd. 
iuNrhg]pd; tho;f;ifr;Row;rp nfhLf;fg;gl;Ls;sJ.  
 
mfhhpf];:  
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  tFg;G – grpbNahikrPl;];  
  Jiw – mfhhpNfy;]; 
  FLk;gk; - mfhhpNf]p 
  Nghpdk; - mfhhpf];  
 
mfhhpf]; kuf;fl;ilfs;> cuf;ftpay;fs;> kf;fhjf; Fg;igfs;> Nka;r;ry; epyq;fs; Nghd;w gy 
,lq;fspy; fhzf;$ba xU kl;Fz;zpg; G+Q;irahFk;. ,g;G+Q;irapd; fdpAWg;Gfs; kl;LNk 
fz;fSf;Fg; Gyg;gLfpd;wd. mfhhpf]; Mh;ntd;rp];> mfhhpf]; NlGyhhhp]; Nghd;w 
rpw;wpdq;fs; thoplq;fspy; tisaq;fshff; fhzg;gLfpd;wd. MfNt ,itfs; 'Njtij 
tisaq;fs;" (Fairy rings) vd miof;gLfpd;wd. mfhhpf]; Nfk;ng];l;hp]; nghJthd 'fsf; 
fhshd;' (Field mushroom) MFk;.  
 
cly mikg;G:  
clykl; fpisj;j> i`/ghf;fshy; MdJ. mjpf vz;zpf;ifapyhd i`/ghf;fs; Nrh;e;J 
ikrPypaj;ij cUthf;Ffpd;wd.  
 
Kjy; epiy> ,uz;lhk; epiy> %d;whk; epiy ikrPypak; vd %d;W tif ikrPypaq;fs; 
fhzg;gLfpd;wd. grpbatpj;Jfs; Kisj;J Kjy;epiy ikrPypak; Njhw;Wtpf;fg;gLfpwJ. ,e;j 
ikrPypak; jLg;Gr;Rth; nfhz;L> xw;iw kba epiyapYs;s xU cl;fUit ngw;W xU 
cl;fUikrPypak; (Monokaryotic mycelium) vd miof;fg;gLfpwJ. ,uz;L vjpnujph; uf (+ 
kw;Wk; - ) Kjy; epiy ikrPypak; ,ize;J ,uz;lhk; epiy ikrPypaq;fs; ,ize;J 
,uz;lhk; epiy ikrPypak; my;yJ ,ul;il cl;fU ikrPypaj;ij (Dikaryotic) 
cUthf;FfpwJ. ,ul;il cl;fU ikrPypak; tsh;e;J> jpuz;L  
 
ghypyh ,dg;ngUf;fk;;  
mfhhpf]; ghypyh ,dg;ngUf;fj;jpd; NghJ fpshkpltpj;Jfis cUthf;Ffpd;wd. rhjfkhd 
#o;epiyapy; fpshkpltpj;Jfs; Kisj;J> ikrPypakhf tsh;fpwJ.  
 
ghypdg; ngUf;fk;:  
ghypdg; ngUf;fj;jpd; %yk; ,dg;ngUf;fk; nra;jhYk; mfhhpf]py; ghYWg;Gfs; 
fhzg;gLtjpy;iy. ngUk;ghd;ikahd rpw;wpdq;fs; khw;W clyj; jd;ik nfhz;lit. 
,Ug;gpDk; mfhhpf]; ig];Nghu]; xj;j clyj;jd;ik cilaJ. ,U vjpnujph; uf 
ikrPypaq;fs; xd;Nwhnlhd;W ,iztjd; %yk; (cly ,izT) ,ul;il cl;fU nfhz;l 
,uz;lhk; epiy ikrPypak;. Njhw;Wtpf;fg;gLfpwJ. grpbaj;jpDs; cl;fU ,ize;J Fd;wy; 
gFg;gpw;Fl;gl;L ehd;F xw;iwkba grpbatpj;Jfs; Njhw;Wtpf;fg;gLfpd;wd. grpbatpj;Jfs; rpW 
fhk;gpd; (Sterigma) kPJ Njhd;Wfpd;wd. G+kpapd; Gije;J fhzf;$ba NtUUf;fs; ,ul;il 
cl;fUf;fisf; nfhz;l i`/ghf;fshyhd Kbr;Rfis cUthf;fp> grpbafdpAWg;G 
tsh;r;rpailfpd;wd.  
 
grpbafdpAWg;G (Basidiocarp):  
ed;F tsh;r;rpaile;j grpbafdpAWg;G Fil tbtpy; fhzg;gLfpwJ. ,J fhk;G (Stipe) 
igypa];> Ez;jl;Lfs; (Gills) vd %d;W gFjpfshfg; gphpj;jwpag;gLfpwJ. fhk;G  jbj;J> 
rijg;gw;Wld; cUis tbtpy; fhzf;$ba mikg;ghFk;. fhk;gpd; Nkw;gFjp igypa]; 
vdg;gLk;. ,J ntz;ik my;yJ fphPk; epwj;jpy; cl;Gwj;jpy; Mug;Nghf;fpy; FWf;fhf mike;j 
Ez;jl;Lfs; my;yJ Nknky;yhf;fs; fhzg;gLfpd;wd. ,it ePsj;jpy; NtWgl;Lf; fhzg;gLk;. 
Ez;jl;bd; ,uz;L gf;fq;fspYk; i`kPdpak; vd;w tskhd mLf;F fhzg;gLfpwJ. fhk;gpd; 
ikag;gFjp cs;sPlw;W ,ilntspAld; mike;j i`/ghf;fshy; MdJ. ntspg;Gwg;gFjp 
neUf;fkhf mike;j i`/ghf;fshy; epug;gg;gl;bUg;gNjhL Nghypahd ghuq;ifkh jpRitAk; 
cz;lhf;FfpwJ.  
 
Ez;jl;L %d;W gFjpfshfg; gphpf;fg;gl;Ls;sJ. ,U i`kPdpak; mLf;FfSf;fpilNa 
fhzg;gLfpd;w Ez;jl;bd; ikag;gFjp l;uhkh (Trama) vdg;gLk;. Jiz i`kPdpak; 
mLf;Ffs; neUf;fkhf ,ilntspapd;wp mike;j jpRf;fshy; MdJ. ,tw;Ws; `kPdpak; 
tskhd mLf;fhFk;. ,jpy; Fz;lhe;jb tbt (Club shaped) grpbaq;fs; fhzg;gLfpd;wd. 
grpbaq;fSf;F ,ilapilNa fhzf;$ba kyl;L i`/ghf;fs; ghuh/igrp]; vd;W 
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miof;fg;gLfpd;wd. xt;nthU grpbaKk; ehd;F grpbatpj;Jfisj; jhf;fpAs;sd. ,tw;Ws; 
,uz;L tpj;Jfs; Neh; (+) ufkhfTk; kw;Wk; ,uz;Lk; vjph; (-) ufkhfTk; ,Uf;Fk;. 
grpbatpj;Jfs; rpWfhk;Gfs; (Sterigmata) vDk; mikg;gpd; kPJ Njhd;Wfpd;wd. grpbatpj;Jfs; 
Kisj;J xw;iw cl;fU nfhz;l Kjy;epiy ikrPypaj;ij cUthf;Ffpd;wd.  
 
,t;thwhf mfhhpf]pd; tho;f;if Row;rpapy; kpff; FWfpa ,ul;ilkba epiyAk;> xw;iwkba 
epiyAk; kw;Wk; ePz;l ,ul;il cl;fU epiyAk; fhzg;gLfpwJ.  
 
G+Q;irNthpfs; (Mycorrhizae):  
 
Gw G+Q;irNthpfs;  mf G+Q;ir Nthpfs;  Gw mf G+Q;irNthpfs;  
G+Q;irfspd; ikrPypak; 
Nthpidr; #o;e;J 
mlh;j;jpahd ciwapidj; 
Njhw;Wtpf;fpwJ. ,J 
NkYiw (Mantle) vd 
mwpag;gLfpwJ. i`/gh 
tiygpd;dy;fs; nry; 
,ilntspapy; CLUtpr; 
Gwj;Njhy; kw;Wk; Gwzpg; 
gFjpiar; nrd;wile;J> 
'`hh;bf; tiyia' 
(Hartignet) 
cUthf;FfpwJ.  
vLj;Jf;fhl;L 
igNrhypj;j]; bq;Nlhhpa];  

i`/ghf;fs; Nthpd; 
ntspg;Gwg; Gwzp 
nry;fis CLUtpr; 
nrd;W cl;gFjpapy; 
tsh;fpd;wd. ikrPypaj;jpd; 
rpwpa gFjp Nthpd; 
ntspg;gFjpapy; 
fhzg;gLfpwJ. ,it Fkpo; 
ig (vesicle), i`/gh ig 
(arbuscules), Nghd;w 
cwpQ;R cWg;Gfis 
cUthf;Ftjhy; ,t;tif 
G+Q;irfs; ntrpf;Fyhh; 
Mh;g];Fyhh; ikf;Nfhiurh 
(VAM) g+Q;irfs;  
1. Mh;g];Fyh; 

G+Q;irNthpfs; (VAM) 
vLj;Jf;fhl;L: 
[pfh];Nghuh  

2. vhpfha;L G+Q;irNthpfs; 
vLj;Jf;fhl;L: Ma;bNah 
nld;buhd;  

3. Mh;f;fpl; G+Q;irNthpfs; 
vLj;Jf;fhl;L : 
iuNrhf;lhdpah  

,t;tifiar; Nrh;e;j 
G+Q;irNthpfs; ciwiag; 
Nghd;W Ntiur; #o;e;Jk; 
Gwzpr; nry;fis 
CLUtpAk; 
fhzg;gLfpd;wd.  

 
 
G+Q;irNthpfs; (Mycorrhizae):  
 
G+Q;irfspd; ikrPypaq;fs; kw;Wk; jhtu Nth;fSf;fpilNa Vw;gLk; xUq;Faphp (Symbiotic) 
tho;f;if mikg;gpw;F G+Q;irNthpfs; vd;W ngah;. ,e;jj; njhlh;gpy; G+Q;irfs; NthpypUe;J 
Cl;lj;ij cwpQ;Rfpd;wd. mjw;Fg; gjpyhfg; G+Q;irfspd; i`/gh tiyg;gpd;dy; mikg;G 
jhtuq;fs; kz;zpypUe;J ePh;> fdpk Cl;lq;fis cwpQ;Rtjw;F cjTfpd;wd G+Q;irNthpfs; 
%d;W tifg;gLk;.  
 
G+Q;irNthpfspd; Kf;fpaj;Jtk;:  
 

• ,it kl;Fz;zp tifiar; rhh;e;j G+f;Fk; jhtukhd NkhNdhl;Nuhg;gh jhtuj;jpy; 
Cl;lj;jpid vLj;Jf;nfhs;s cjTfpd;wd.  

 
• jhtuq;fSf;Ff; fdpkg;nghUl;fs; kw;Wk; ePH; mjpfstpy; fpilf;fg; G+Q;irNthpfs; 

cjTfpd;wd.  
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• jhtuq;fSf;F twl;rpiaj; jhq;Fk; jpwidj; jUfpwJ.  
 

• Nkk;ghl;ile;j jhtuq;fspd; Nth;fisj; jhtu Neha;f;fhuzpfspd; jhf;FjypypUe;J 
ghJfhf;fpwJ.  

 
iyf;nfd;fs; (Lichens):  
 
ghrpfs; kw;wk; G+Q;irfSf;fpilNa Vw;gLk; xUq;Faphp mikg;gpw;F iyf;nfd;fs; vd;W ngah;. 
,jpy; ghrp cWg;gpdh; ghrp caphp (Phycobiont) my;yJ xsp caphp (Photobiont) vd;Wk;> 
G+Q;ir cWg;gpdh; G+Q;ir caphp (Mycobiont) vd;Wk; miof;fg;gLfpd;wd. ghrp caphp 
G+Q;irf;F Cl;lj;ijj; jUfpwJ. G+Q;ir caphp ghrpfSf;Fg; ghJfhg;G mspg;gJld; 
clyj;ijj; jsg;nghUs; kPJ epiyg;gLj;j iurpNd (Rhizinae) vd;w mikg;ig Vw;gLj;j 
cjTfpd;wJ. ghypyh ,dg;ngUf;fk; Jz;lhjy;> nrhhPbaq;fs;(Sorcdia), Irpbaq;fs; (Isidia) 
%yk; eilngWfpd;wd. ghrp caph; cwf;f efuhtpj;Jfs; (Akinete), `hh;NkhNfhdpaq;fs; 
(Hormogonia), efuhtpj;Jfs; (Aplanospores) %yk; ,dg;ngUf;fk; nra;fpwJ. G+Q;ir caphp 
ghypdg;ngUf;fj;jpy; <Lgl;L M];Nfh fdp clyq;fis cUthf;Ffpd;wd.  
 
tifg;ghL:  
 
iyf;nfd;fspy; fhzg;gLk; thoplj;jpd; mbg;gilapy; fPo;f;fhZk; tiffs; cs;sd. 
fhh;l;bNfhy]; (kug;gl;il kPJ fhzg;gLgit)> ypf;dpNfhy]; (fl;il kPJ tho;git). 
rhf;]pNfhy]; (ghiw kPJ tho;git) nlh;hpNfhy]; (epyj;jpy; tho;git)> flypy; tho;git 
(flypy; cs;s rpypf;fh ghiw kPJ tho;git)> ed;dPh; tif (ed;dPhpy; cs;s rpypf;fh ghiw 
kPJ tho;git) vd;gd MFk;.  
 
clyg; Gw mikg;gpd; mbg;gilapy; ,it nyg;Nuh]; (tiuaWf;fg;gl;l G+Q;ir mLf;F 
fhzg;gLtjpy;iy) fpu];Nlh]; (XL Nghd;w mikg;G) /NghypNah]; (,iy xj;j tif) 
GUl;bNfh]; (fpisj;j Gjh; Nghd;w njhq;Fk; mikg;G) vd tifg;gLj;jg;gLfpd;wd.  
 
iyf;nfd; clyj;jpy; cs;s G+Q;ir caphp M];NfhikrPl;]; tFg;igr; rhh;e;jitahf 
,Ug;gpd; M];Nfhiyf;nfd; vd;Wk;> mit grpbNahikrPl;]; tFg;igr; rhh;e;jit vdpy; 
grpbNahiyf;nfd; vd;Wk; mwpag;gLfpd;wd.  
 
iyf;nfd;fspy; ,Ue;J ngwg;gLk; m];dpf; mkpyk; caph; vjph;g;nghUs; jd;ikiag; 
ngw;Ws;sJ. iyf;nfd;fs; fhw;W khRf;fhuzpia (Fwpg;ghff; fe;jf-il-Mf;i]L vspjpy; 
czuf;$bait vd;gJ ,it khR fl;bf;fhl;bfshf (Pollution indicators) fUjg;gLfpd;wd. 
Nrhjidf; $lq;fspy; mkpy fhu FwpaPlhfg; gad;gLj;jg;gLk; ypl;k]; fhfpjj;jpw;Ff; 
Njitahd rhak; Nuhnry;yh khz;lhf;Nd vd;w iyf;nfdpypUe;Jg; ngwg;gLfpwJ. 
fpshNlhdpah uhd;[p/nghpdh (nuapd;B kh];) JUtg; gpuNjrj;jpy; thOk; tpyq;FfSf;F 
czthf gad;gLj;jg;gLfpwJ.  
 
ghlr;RUf;fk;:  
• Gtp capUs;s kw;Wk; capuw;w nghUl;fshy; MdJ.  
• tsh;r;rp> tsh;rpij khw;wk;. ,dg;ngUf;fk;> cWj;Jzh;T> Nghd;wit capUs;stw;wpd; 

gz;GfshFk;.  
• itu];fs; capUs;stw;wpd; gz;GfisAk;> capuw;wtw;wpd; gz;GfisAk; xUq;Nf 

ngw;wpUg;gjhy; ,it caphpay; ty;Yeu;fSf;F xU Gjpuhf tpsq;FfpwJ. ,it epiykhwh 
xl;Lz;zpfshf tho;e;J jhtuq;fspYk;> tpyq;FfspYk; Nehia Vw;gLj;jf; $ba 
kPEz;zpaphpfshFk;. ,it rpijT kw;Wk; cwf;fepiy Row;rp Kiwfspy; 
ngUf;fkilfpd;wd.  
 

• tpl;lhf;nfuhy; ntspaplg;gl;l Ik;ngUk;gphpT tifg;ghL nkhdpuh> GNuhl;b];lh> G+Q;irfs;> 
jhtuq;fs;> tpyq;Ffs; Mfpatw;iw cs;slf;fpaJ.  

 



 

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

• fhu;y;Nth]; caphpd cyfj;ijg; ghf;Bhpah> Mh;f;fpah> ANfhpah mlq;fpa %d;W 
caph;g;Gyq;fshfg; gphpj;jhh;. ,jpy; ANfhpahtpy; jhtuq;fs;> tpyq;Ffs;> G+Q;irfs; 
Mfpait mlq;Fk;.  

 

• ilahl;lk;fs;> fphpg;NlhNkhdl;fs;> CikrPl;fs;> Mfpatw;iw cs;slf;fpa ‘FNuhkp];lh” 
vd;w Gjpa ngUk;gphpT Njhw;Wtpf;fg;gl;Ls;sJ.  

 
• ghf;Bhpaq;fs; ng;bNlhfpisf;fhid nry;Rthpy; nfhz;l njhy;Yl;fU Ez;ZaphpfshFk;. 

,it fpuhk; rhaj;ij Vw;Fk; jd;ikiaf; nfhz;L fpuhk; Neh;> fpuhk; vjph; vd 
,Utiffshfg; gphpf;fg;gl;Ls;sd. ,UgpsTWjy; Kiwapy; ghypyh ,dg;ngUf;fk; 
eilngWfpwJ. ghypdg; nguf;fk; ,izT> ,ay;G khw;wk;> kugZ CLflj;jy; Mfpa 
Kiwfspy; eilngWfpwJ. Mh;f;fp ghf;Bhpaq;fs; vdg;gLk; njhy;Yl;fU caphpfs; 
mrhjhuz #o;epiyfspy; thOk; jpwidg; ngw;Ws;sd.  
 

• raNdhghf;Bhpak; vd;W miof;fg;gLk; ePyg;gRk;ghrpfSk; njhy;Yl;fU caphpfNs. ,tw;wpd; 
clyj;ijr; #o;e;J kpA+rpNy[; ciw fhzg;gLfpwJ. ,it cly kw;Wk; ghypyh 
,dg;ngUf;f Kiwia Nkw;nfhs;fpd;wd.  

• G+Q;irfs; nka;Al;fU nfhz;l> gpwrhh;G czT+l;lk; Nkw;nfhs;Sk;. xU nry; my;yJ gy 
nry; caphpfshFk;. nry;Rth; ifl;bdhy; MdJ. tpj;jftpj;Jfs;> nfhdpba tpj;Jfs;> 
cly tpj;Jfs;> fpshkpltpj;Jfs; Nghd;wtw;wpd; %yk; ghypyh ,dg;ngUf;fk; nra;fpd;wd. 
ghypdg;ngUf;fk; xj;jNfkPl;fspd; ,izT> rkkw;w NfkPl;fspd; ,izT> Kl;ilfU 
,izT Kiwfspy; raNdhghf;Bhpak; vd;W miof;fg;gLk; ePyg;gRk;ghrpfSk; njhy;Yl;fU 
caphpfNs.  
 

• G+Q;irfs; nka;Al;fU nfhz;l> gpwrhh;G czT+l;lk; Nkw;nfhs;Sk;. xU nry; my;yJ gy 
nry; caphpfshFk;. nry;Rth; ifl;bdhy; MdJ. tpj;jftpj;Jfs;> nfhdpba tpj;Jfs;> 
cly tpj;Jfs;> fpshkpltpj;Jfs; Nghd;wtw;wpd; %yk; ghypyh ,dg;ngUf;fk; nra;fpd;wd. 
ghypdg;ngUf;fk; xj;jNfkPl;fspd; ,izT> rkkw;w NfkPl;fspd; ,izT> Kl;ilfU 
,izT Kiwfspy; eilngWfpwJ. NkYk; NfkPl;lf ,izT> NfkPl;lfj; njhlh;G> 
];ngh;Nk~pa ,izT KiwfSk; fhzg;gLfpd;wd. ,it kdpjh;fSf;F ed;ik 
tpistpf;fpd;wd. rpy G+Q;irfs; jhtuq;fSf;Fk; kdpjh;fSf;Fk; Nehia Vw;gLj;Jfpd;wd.  
 

• iuNrhg]; nghJthf nuhl;bf; fhshd; vd miof;fg;gLfpwJ. ,J irNfhikrPl;]; 
tFg;igr; rhh;e;jJ. tpj;jf tj;Jfs; Njhd;Wtpg;gjd; top ghypyh ,dg;ngUf;fk; 
nra;fpd;wd. ghypdg;ngUf;fj;jpd; NghJ NfkPl;lfq;fspd; ,izT eilngw;Wf; 
fUKl;iltpj;J cUthfpwJ. mfhhpf]; grpbNahikrPl;]; tFg;igr; rhh;e;j rhw;Wz;zp 
G+Q;irahFk;. Kjy; epiy> ,uz;lhk; epiy> %d;whk; epiy vd %d;W tifahd 
ikrPypaq;fs; cUthfpwJ. ghypdg; ngUf;fj;jpd; Kbtpy; grpbafdpAWg;G Njhd;WfpwJ. 
,t;tikg;gpy; grpbaq;fs; kPJ ehd;F grpbatpj;Jfs; fhzg;gLfpd;wd.  
 

• G+Q;ir ikrPypak;> Nkk;ghlile;j jhtuk; Nth;fspilNa Vw;gLk; xUq;Faphp tho;f;iff;Fg; 
G+Q;irNthpfs; vd;W ngah;. iyf;nfd;fs;> G+Q;ir caphpfisAk; ghrp cahpfisAk; 
nfhz;lit ,J xUq;Faphp tho;f;if mikg;gpw;F Xh; vLj;Jf;fhl;lhFk;. 
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myF– 2 
jhtu cyfk; 

nghJthf Gtpapy; fhzg;gLk; caphpdq;fis mitfspd; Cl;lKiw> efUk; jd;ik kw;Wk; 
nry;Rth; cila my;yJ nry;Rth; mw;w gz;Gfspd; mbg;gilapy; jhtuq;fs;> tpyq;Ffs; 
vd gphpf;fg;gl;ld. jhtuf; FOtpy; ghf;Bhpaq;fs;> G+Q;irfs;> ghrpfs;> 
nlhpnlh/igl;fs;>gpiuNah/igl;fs; nlhpNlh/igl;fs;> [pk;Ndh];ngh;k;fs;> 
MQ;rpNah];ngh;k;fs; Nghd;wit ,lk; ngw;Ws;sd. mz;ikapy; %yf;$W gz;Gfspd; 
mbg;gilapy; ghf;Bhpaq;fs; kw;Wk; G+Q;irfs; gphpf;fg;gl;L jdpg;ngUk;gphpTfspy; 
tifg;gLj;jg;gl;Ls;sd. jhtutpay;> cyfpd; kpfg;goik tha;;e;j xU mwptpay; gphpthFk;. 
Vndd;why;> Mjp kdpjh;fs; jq;fs; Njitfis <Lnra;tjw;Fk;> czT> cil> kUe;J> 
jq;Fkplk; Nghd;witfSf;Fk;  
  
cyfk; kw;Wk; ,e;jpahtpy; fhzg;gLk; jhtu njhFg;Gfspd; nkhj;j vz;zpf;if:  
 

jhtuq;fspd; 
njhFg;G 

fz;lwpag;gl;l rpw;wpdq;fspd; vz;zpf;if 
cyfk; ,e;jpah 

ghrpfs; 40,000 7,357 
gpiuNah/.igl;fs; 16,236 2,748 
nlhpNlh/igl;fs; 12,000 1,289 
[pk;Ndh];ngh;k;fs; 1,012 79 
MQ;rpNah];ngh;k;fs; 2,68,000 18,386 

 
Njitahd jhtuq;fisf; fz;lwpe;J gad;gLj;jp te;jdh;. jhtuq;fs; jdpj;jd;ik ngw;w 
caphpdq;fs; MFk;. ,itfs; kl;LNk #hpadpypUe;J ngwg;gLk; xspahw;wiy Ntjpa 
Mw;wyhf khw;wp> xspr;Nrh;f;if vDk; tpag;ghd tpidia eilngwr; nra;J> czit 
jahhpj;Jf; nfhs;fpd;wd. Gtpapy; cs;s midj;J caphpdq;fSf;Fk; Cl;lk; toq;Fjy; jtpu 
cyf ntg;gkakhjYf;F fhuzkhd fhh;gd; il Mf;irL vDk; tspia gphpj;njLj;J 
xspr;Nrh;f;iff;Fg; gad;gLj;jp jPatpistpypUe;J Gtpiag; ghJfhf;fpd;wd. jhtuq;fspd; 
mikg;gpy; gy;tifj;jd;ik fhzg;gLfpwJ. ,it Ez;ghrpfs; Kjy; fz;fSf;F 
Gyg;glf;$ba Nkk;gl;l MQ;rpNah];ngh;k;fs; tiu mlq;Fk;. jhtu ngUk;gphptpy; msT> 
tbtk;> tshpay;G> thoplk;> ,dg;ngUf;fk; Nghd;witfspy; tpe;ijfSk;> Gjph;fSk; 
fhzg;gLfpd;wd. midj;J jhtuq;fSk; nry;fshy; Mdit. ,Ug;gpDk; tbtk; kw;Wk; 
mikg;gpy; gyt;ifj;jd;ik fhzg;gLfpd;wd.  
 
jhtuq;fspd; tifg;ghL:  
 
jw;NghJ gutyhf Vw;Wf;nfhs;sg;gl;l tifg;ghl;by; vk;gphpNah/igl;lhtpy; (Embryophyta) 
mlq;fpa jhtuq;fs; gpiuNah/igl;lh> buf;fpNah/igl;lh vd ,U gphpTfshfg; 
gphpf;fg;gl;Ls;sd. NkYk; buf;fpNah/igl;lhit nlhpl;Nlh/igl;lh> ];ngh;kNlh/igl;lh 
(Spermatophyta) vd;Wk; ([pk;Ndh];ngh;Nk> MQ;rpNah];ngh;Nk) ,uz;lhfg; gphpf;fg;gl;Ls;sJ.  
 
jhtuq;fspd; tho;f;ifr; Row;rp tiffs;:  
re;jjp khw;wk;:  
 
midj;J jhuq;fspYk; nghJthf re;jjp khw;wk; fhzg;gLfpwJ. xw;iwkba xw;iwkba 
NfkPl;lfj;jhtu (Gametophyte) epiyAk; (n), ,ul;il.kba (2n) tpj;jfj;jhtu (Sporophyte) 
epiyAk; khwpkhwp tho;f;ifr;Row;rpapy; fhzg;gLtNj re;jjp khw;wk; (Alternation of 
generation) vdg;gLk;. jhtuq;fspy; fPo;f;fhZk; tho;f;ifr;Row;rpfs; fhzg;gLfpd;wd.  
 
xd;iwkba NfkPl; caphp (Heplontic life cycle) tho;f;ifr;Roy;:  
 
NfkPl;lfj;jhtuepiy (n) Xq;fp fhzg;gl;L> xspr;Nrh;f;ifj; jpwDld; rhh;gpd;wp fhzg;gLfpwJ. 
tpj;jfj;jhtuepiy xU nry;yhy; Md fUKl;ilia kl;Lk; Fwpg;gpLfpwJ. fUKl;il 
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(zygote) Fd;wy; gFg;gile;J xd;iwkbaepiyia jf;fitj;Jf; nfhs;fpwJ. vLj;Jf;fhl;L: 
thy;thf;];> ];igNuhifuh.  
 
,ul;ilkba NfkPl; caphp (Diplontic life cycle) tho;f;if Roy;:  
 
tpj;jfj;jhtu epiy (2n) Xq;fp fhzg;gl;L xspr;Nrh;f;if jpwd;ngw;W rhh;gpd;wp tho;fpd;wd. 
NfkPl;lfj;jhtu epiy xU nry;ypypUe;J rpy nry;fisf; nfhz;l NfkPl;lfj; jhtuj;ijj; 
Fwpf;fpwJ. NfkPl;fs; ,ize;J fUKl;il cUthfp tpj;jfj;jhtukhf tsh;fpwJ. 
vLj;Jf;fhl;L: /gpAf]; rpw;wpdk;> [pk;Ndh];ngh;k;fs;> MQ;rpNah];ngh;k;fs;.  
 
xw;iw ,ul;ilkba caphp (Haplodiplonticlifecycle) tho;f;ifr;Roy;:  
 
,t;tif tho;f;if Roy; gpiuNah/igl;fs;> nlhpNlh/igl;fspy; fhzg;gLfpwJ. ,J 
xw;iwkba NfkPl; caphp> ,ul;ilkba NfkPl; caphp tho;f;ifr; Roy;fSf;F ,ilg;gl;l 
epiyapy; cs;sJ. NfkPl;lf> tpj;jfj; jhtuepiyfs; gy nry;fshy; Mdit. ,Ug;gpDk; 
Xq;F epiyapy; kl;Lk; NtWghL fhzg;gLfpwJ.  
 
gpiuNah/igl;Lfspy; NfkPl;lfj;jhtuk; Xq;fp epiyapy; fhzg;gLfpwJ. FWfpa fhyk; thOk; 
tpj;jfj;jhtuk; gy nry;fis ngw;W NfkPl;lfj; jhtuj;jpid KOikahfNth> xustpw;Nfh 
rhh;e;Js;sJ. nlhpNlh/igl;fspy; tpj;jfj; jhtuk; rhh;gpd;wp fhzg;gLfpwJ. ,J gy 
nry;fSila rhw;Wz;zp (Saprophyte) my;yJ jw;rhh;G (Autotrophic)Cl;lKiwapy; cs;s 
jdpj;J FWfpa fhyk; thOk; NfkPl;lfj;jhtu (n) re;jjpf;F khw;whf cs;sJ.  
 
ghrpfs; (Algae): 
 
kio> GtpapYs;s gytif caphpdq;fSf;F capNuhl;lj;ijAk;> kfpo;r;rpiaAk; jUfpwJ. 
kiof;Fg;gpd; ck;ikr;Rw;wp #o;epiyapy; Vw;gLk; rpy khw;wq;fis ftdpj;jJz;lh? tPl;l 
khbapd; jiuapy; Vw;gLk; tof;Fk;jd;ik> tPl;Lr; Rthpy; Njhd;Wk; gr;irj;jpl;Lfs;> gRik 
glh;e;j Fsk; Fl;ilfs; Mfpatw;wpw;fhd fhuzk; mwpthah? mbf;fb ePh;j;njhl;bfis Rj;jk; 
nra;tjd; fhuzk; vd;d? ,it midj;jpw;Fk; fhuzk; ghrpfshFk;. ,it cz;ikahd Nth;> 
jz;L> ,iyfsw;w vspa jhtuq;fshFk;. Gtpapd; Nkw;gug;gpy; %d;wy; ,uz;L gq;F 
ngUq;fly;fshYk;> fly;fshYk; #og;gl;Ls;sJ. xspr;Nrh;f;if nra;Ak; ghrpfs; ,q;F 
kpFjpahf cs;sd. cyfpy; eilngWk; nkhj;j Kjy;epiy cw;gj;jpapd; mstpy; ghjpf;Fk; 
Nky; ,g;gphpT jhtuq;fisNa rhh;e;Js;sJ. NkYk; gpw ePh;tho; caphpdq;fspd; epiyj;jd;ik 
ghrpfisNa rhh;e;Js;sJ.  
 

M.O. ghh;j;jrhujp (1886 – 1963) ',e;jpa ghrpapaypd; je;ij"  
,th; ghrpfspd; mikg;G> nry;ypay; ,dg;ngUf;fk;> tifg;ghl;bay; Mfpatw;iwg; 
gw;wp Ma;Tfis Nkw;f;nfhz;lhh;. ,th; thy;tNfy;]; gw;wp jdpf;fl;Liu 
(Monograph) ntspapl;Ls;shh;. /gphpl;rpay;yh> vf;gy;Nyhrp];lhg;rp];> 
Nfuhir/ghd;> rpypz;l;NrhNfg;Nrhg;rp]; Mfpa Gjpa ghrp ,dq;fisf; 
fz;lwpe;jhh;.  

 
ghrpfs; gy;NtW thoplq;fspy; tsuf;$ba jw;rhh;G caphpfs; MFk;. ngUk;ghyhdit 
fly;ePhpNyh (fpuhrpNyhpah> rh;fhrk;)> ed;dPhpNyh (CNlhNfhzpak;> A+Nyhj;hpf;];) tho;git. 
NkYk; rpy epyj;jpy; tsh;git (/.g;hpl;rpay;yh> tTr;rPhpah)> FNshnuy;yh vDk; ghrp `l;uh 
kw;Wk; flw;gQ;Rfspy; tpyq;F mf caphpfshfTk; (Endozoic), fpshNlh/Nghuh fphp];Ngl;lh 
nky;Ylypfspd; XLfspd; NkYk; tsh;fpd;wd. rpy ghrpfs; fLikahd #o;epiyfspYk; 
tsUk; jftikg;igg; ngw;Ws;sd. Ldhypay;yh riydh cg;gsj;jpy; tsUk; jpwd; ngw;wJ 
(Halophytic algae). gdpg;ghiwfspy; tsUk; ghrpfs; Fsph;ehl;l ghrpfs; (Cryophytic algae) 
vd;W mwpag;gLfpwJ. fpshkpNlhNkhd]; epthyp]; gdpepiwe;j kiyfspy; tsh;e;J> gdpf;F 
rptg;G epwj;ijj; jUfpwJ (nrk;gdp –Red snow). rpy ghrpfs; ePh;tho;jhtuq;fspd; kPJ 
njhw;Wj;jhtukhf (Epiphytic algae) tsh;fpd;wd. (NfhypNahfPl;>NuhbkPdpah).ghrpfisg; gw;wp 
gbf;Fk; mwptpay; gphpT ghrpapay; (Algology or Phycology) vdg;gLk;. F.E. g;hpl;r;>F.E. 
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uTz;l;>R.E. yP>M.O. ghh;j;jrhujp>M.S. ue;jhth>Y. guj;th[h>V.S. Re;juypq;fk;>T.V. Njrpfhr;rhhp 
Nghd;Nwhh; Fwpg;gplj;jf;f ghrpapay; ty;Yeh;fs; Mth;.  
 
nghJg;gz;Gfs;:  
 
xU nry; mikg;Gila efUk;jd;ik nfhz;lJ (fpshkpNlhNkhd];)> xU nry; mikg;Gila 
efUk; jd;ikaw;wJ (FNshnuy;yh)> fhydp mikg;Gld; efuk; jd;ik nfhz;lJ 
(thy;thf;];)> fhydp mikg;Gld; efUk; jd;ikaw;wJ (i`l;Nuhbf;bahd;)> Foy; 
mikg;GilaJ (tTr;rPhpah)> fpisj;jyw;w ,io tbtk; nfhz;lJ (];igNuhifuh)> fpisj;j 
,io tbtk; (fpshNlh/Nghuh)> tl;L tbtk; (NfhypNahfPl;)> ,U tbt clyk; (g;hpl;rpay;yh) 
,iy tbtk; (my;th)> nfy;g; vdg;gLk; ,uhl;rj fly; ghrpfs; (yhkpNdhpah> kf;Nuhrp];b];) 
Nghd;w cly mikg;Gfs; fhzg;gLfpd;wd. ghrpfspd; cly mikg;G nfhLf;fg;gl;Ls;sJ.  
 
ePyg;gRk;ghrpfisj; jtpu gpw ghrpfs; nka;Al;fU caphpfshFk;. clyj;jpy; jpRj;njhFg;G 
NtWghL fhzg;gLtjpy;iy. ghrpfspd; nry;Rth; nry;YNyh]; kw;Wk; n`kpnry;YNyhrhy; 
MdJ. lahl;lk;fspy; rpypf;fhthy; Md nry;Rth; fhzg;gLfpd;wJ. Nfuhtpd; clyk; 
fhy;rpak; fhh;gNdl;lhy; #og;gl;Ls;sJ. rpy ghrpfspy; my;[pNdl;> mfhh;mfhh; kw;Wk; 
Nfu[Pdd; cw;gj;jpf;Fj; Njitg;gLk; %yg;nghUl;fshd my;[pd;> ghyprhf;fiul;fspd; 
ghypry;Ngl; v];lh;fs; Nghd;wit nry;Rthpy; fhzg;gLfpd;wd.  
 
nry;ypy; rt;tpdhy; #og;gl;l cl;fU gRq;fzpfk;> ikl;Nlhfhz;l;hpaq;fs;> vz;Nlhgpshr 
tiy> Nfhy;if cWg;Gfs; Nghd;w ciwahy; #og;gl;l nry; Ez;ZWg;Gfs; 
fhzg;gLfpd;wd. ,j;Jld; ighpdha;LfSk; fhzg;gLfpd;wd. ,it epwkpj;jhq;fpfspy; 
fhzg;gLk; Guj;jjhyhd clyq;fs; MFk;. NkYk; ,it jur cw;gj;jpapYk;> Nrkpg;gpYk; 
cjTfpd;wd. epwkpfs;> Nrkpg;G czTg; nghUl;fs;> firapio mikT Kiw Mfpatw;wpy; 
ghrpfs; nghpJk; NtWgl;L fhzg;gLfpd;wd.  
 
ghrpfs; cly ,dg;ngUf;fk;. ghypyh ,dg;ngUf;fk;> ghypdg;ngUf;fk; Mfpa Kiwfspy; 
,dg;ngUf;fkilfpd;wd. ,U gpsTWjy; (xU nry; ghrpfs; Fd;wypy;yh gFg;gile;J ,U 
Nra; nry;fisj; jUfpwJ. vLj;Jf;fhl;L: fpshkpNlhNkhd];) Jz;lhjy; (clyj;jpd; Jz;lhd 
gFjp Gjpa jhtu clykhf tsh;r;rpailjy; vLj;Jf;fhl;L : A+Nyhj;hpf;];)> nkhl;LtpLjy; 
(GNuhl;Nlhir/ghd; Nghd;w ghrpfspy; gf;fthl;by; nkhl;Lfs; Njhd;wp ,dg;ngUf;fj;jpw;F 
cjTfpd;wd)> rpWFkpo; nkhl;Lfs; (Bulbils) (];NgrpNyhpahtpy; Mg;G tbt khWghlile;j 
fpisfs;)> cwf;f efuhtpj;J (jbj;j RtUila gy Mz;Lfs; thof;$ba tpj;Jfs;. cfe;j 
#o;epiy jpUk;gpaTld; kPz;Lk; Kisf;ff;$bait. vLj;Jf;fhl;L: gpj;Njh/Nghuh)> fpoq;Ffs; 
(Nfuhtpd; Nthpfs; kw;Wk; clyj;jpd; mbg;gFjpapYs;s fZtpy; Njhd;Wk; czT Nrkpf;Fk; 
mikg;Gfs;) Mfpait cly ,dg;ngUf;fj;jpw;F cjTfpwJ.  
 
ghypyh ,dg;ngUf;fk; ,aq;Ftpj;Jfs; - Zoospores (vLj;Jf;fhl;L: A+Nyhj;hpf;];> 
CNlhNfhzpak;)> efuhtpj;Jfs; - Aplanospores (nky;ypa Rth; nfhz;l efuhtpj;Jfs; 
vLj;Jf;fhl;L: tTr;rPhpah)> Ratpj;J –(ngw;Nwhh; nry;iy xj;j tpj;Jfs; vLj;Jf;fhl;: 
FNshnuy;yh)> `pg;Ndh];Nghh; (Hypnospore) (jbj;j Rth; nfhz;l efuhtpj;J. vLj;Jf;fhl;L: 
fpshkpNlhNkhd]; epthyp];). ehd;fiktpj;J – Tetraspore (,ul;ilkba clyk; Fd;wy; 
gFg;gile;J xw;iwkba tpj;Jfisj; jUfpwJ. tpj;Jfisj; jUfpwJ. vLj;Jf;fhl;L: 
ghypir/Nghdpah) Nghd;wit %yk; eilngWfpwJ.  
 
ghrpfspy; ghypdg;ngUf;fk; %d;W tiffspy; eilngWfpwJ.  
1. xj;j NfkPl;fspd; ,izT (Gw mikg;gpYk; nraypYk; xj;j NfkPl;fspd; ,izT. 

vLj;Jf;fhl;L: A+Nyhj;hpf;];  
 

2. rkkw;w NfkPl;fspd; ,izT (Gw mikg;G my;yJ nraypy; NtWgl;l NfkPl;fspd; 
,izT. cjhuzkk;: ghz;Nlhhpdh  
 

3. Kl;il fUTWjy; (Gw mikg;gpYk; nraypYk; NtWgl;l NfkPl;fspd; ,izT. 
vLj;Jf;fhl;L: rh;fh]k;) tho;f;ifr; Row;rp njspthd re;jjp khw;wj;ijf; nfhz;Ls;sJ.  
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kpfj; njhd;ikahd My;fh fphpg;ngdpah (Grypania) vd gjpT Fwpg;gpy; 
cs;sJ. ,J Vwj;jho 2100 kpy;ypad; Mz;LfSf;F Kd;dh; tlf;F 
kpr;rpfdpy; ,Uk;G gbk Njhd;wy;fspy; fz;lwpag;gl;lJ.  

 
tifg;ghL:  
 
ghrpfspy; fhzg;gLk; epwkpfs;> firapio tif> Nrkpg;G czT> clyikg;G> ,dg;ngUf;f 
Kiw Mfpatw;wpd; mbg;gilapy; F.E. /g;hpl;r; 'ghrpfspd; mikg;G kw;Wk; ,dg;ngUf;fk; (The 
structure and reproduction of the Algae) (1935) vd;w E}ypy; ghrpfis 11 tFg;Gfspd; fPo; 
tifg;gLj;jpAs;shh;. mitahtd: FNshNuh/igrp ]he;Njh/igrp> fpiuNrh/igrp> 
Ngrpy;NyhpNah/igrp> fphpg;Nlh/igrp> ilNdh/igrp> FNshNuhNkhNdhbdp> A+f;spNdh/igrp> 
/gpNsh/igrp> NuhNlh/igrp> raNdh/igrp.  
 
FNshNuh/igrp> /gpNsh/igrp> NuhNlh/igrp Mfpa tFg;Gfspd; rpwg;Gg; gz;Gfs; fPNo 
nfhLf;fg;gl;Ls;sd.  
 
FNshNuh/igrp:  
 
,it nghJthf 'gRk;ghrpfs;' vd miof;fg;gLfpd;wd. ngUk;ghYk; epHtho;td (ed;dPh; - 
];igNuhifuh> fly; ePH – my;th)> rpy epyj;jpy; tsuf;$bad (bnuz;b/Nghypah). 
gRq;fzpfj;jpd; tbtj;jpy; kpFe;j NtWghL fhzg;gLfpwJ. fpshkpNlhNkhdh]py; fpz;z 
tbtpYk;> Nfuhtpy; tl;L tbtpYk;> A+Nyhj;hpf;rpy; fr;ir tbtpYk;> CNlhNfhzpaj;jpy; 
tiyg;gpd;dy; Nghd;Wk;> ];igNuhifuhtpy; RUs; tbtpYk;> irf;dPkhtpy; el;rj;jpu tbtpYk;> 
kT[pypahtpy; jl;L tbtpYk; gRq;fzpfq;fs; fhzg;gLfpd;wd. gr;irak; a, b Mfpait 
Kf;fpa xspr;Nrh;f;if epwkpfs; MFk;.  
 
gRq;fzpfj;jpYs;s ighpdha;Lfs; jurk; Nrkpf;fpd;wd. NkYk; ,itfs; Gujj;ijAk; 
ngw;Ws;sd. nry;Rthpd; cs;sLf;F nry;YNyhrhYk; ntspaLf;F ngf;bdhYk; MdJ. 
Jz;lhjy; Kiwapy; cly ,dg;ngUf;fKk; ,aq;Ftpj;Jfs;> efuhtpj;Jfs; (Aplanospores), 
cwf;fefuhtpj;Jfs; (Akinete) %yk; ghypyh ,dg;ngUf;fKk; eilngWfpwJ. 
ghypdg;ngUf;fk; xj;j NfkPl;fspd; ,izT> rkkw;w NfkPl;fspd; ,izT my;yJ 
Kl;ilfUTWjy; Kiwfspy; eilngWfpd;wd. FNshnuy;yh>fpshkpNlhNkhd];> thy;thf;];> 
];igNuhifuh> A+Nyhj;hpf;];> Nfuh> my;th Nghd;wit ,t;tFg;gpYs;s ghrpfshFk;.  
 
/gpNsh/igrp:  
 
,t;tFg;igr; rhh;e;j ghrpfs; 'gOg;Gg;ghrpfs;' vd mwpag;gLfpd;wd.  
 
ngUk;ghyhdit flypy; tho;git. g;spA+Nuhf;shbah ed;dPhpy; tho;fpwJ. clyk; ,io 
tbtk; (vf;Nlhfhh;g];)> ,iy tbtk; (bf;bNahl;lh) Kjy; kpfg;nghpa ,uhl;rj fly;ghrpfs; 
(yhkpNdhpah> Nkf;Nuhrp];b];) tiu NtWgLfpwJ. clyj;jpy; xspr;Nrh;f;ifapy; <LgLk; ,iy 
Nghd;w mikg;Gk; (Frond), fhk;G Nghd;w mikg;Gk; (Stipe) tsh;jsj;jpd; kPJ clyk; 
xl;bf;nfhs;tjw;F VJthf gw;WUg;Gk; (Holdfast) fhzg;gLfpd;wd.  
 
gr;irak; a kw;Wk; c fNuhbdha;Lfs;> ]he;Njh/gpy;fs; Nghd;w epwkpfs; fhzg;gLfpd;wd. 
jq;fg; gOg;G epwkpahd /gpAf;Nfh ]he;jpd; fhzg;gLfpwJ. ,JNt ,t;tFg;G ghrpfSf;F 
Mypt; gr;irapypUe;J gOg;G epwk; tiu NtWgl;bUf;f fhuzkhfpwJ. khdpl;lhy;> yhkpdhhpd; 
Nrkpg;G czthFk;. efuf;$ba ,dg;ngUf;f mikg;Gfs; fhzg;gLfpd;wd. gf;fhtl;by; 
nghUj;jg;gl;l ,uz;L rkkw;w firapiofs; cs;sd. ,jpy; xd;W rhl;il xj;j tbtpYk; 
(Whiplash), kw;nwhd;W FWehjfnlhj;j (TinseL) tbtpYk; cs;sJ. ghypdg;ngUf;fk; 
xj;j NfkPl;fspd; ,iztpypUe;J Kl;ilfUTWjy; tiu fhzg;gLfpwJ. 
ngUk;ghyhditfspy; Kl;ilfUTWjy; top ghypdg; ngUf;f eilngWfpwJ. re;jjp khw;Wk; 
cs;sJ. (xj;j cUtk; (Isomorphic), khw;W cUtk; my;yJ ,ul;ilkba NfkPl; caphp 
rh;fhrk;> yhkpNdhpah> ./gpAf];> bf;bNahl;lh Nghd;wit ,t;tFg;G ghrpfSf;F 
vLj;Jf;fhl;LfshFk;.  
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ghrpfspd; tifg;ghL:  
 

tFg;G epwkpfs; firapio Nrkpg;G 
FNshNu
h/igrp 

gr;irak; a, b 
fNuhl;bdha;L
fs; - 
]he;Njh/gpy;  

1, 2, 4 my;yJ 
mjw;F Nkw;gl;l 
rk msTila 
Kd; 
Gwj;jpyike;j 
rhl;il xj;j 
firapio 
(Whiplash) 

jurk;  

]he;Njh
/igrp  

gr;irak; a, b 
fNuhl;bdha;L
fs; - 
]he;Njh/gpy;  

Kd;Gwj;jpy; 
nghUe;jpa 
,uz;L rkkw;w 
fioapiofs;> (1 
FWeh jfnlhj;j 
firapio 
(Tinsel) 1 rhl;il 
xj;j firapio) 

nfhOg;G> 
ypAf;Nfhrpd;  

fpiuNrh
/igrp 

gr;irak; a, b 
fNuhl;bdha;L
fs;  

Kd;Gwj;jpy; 
nghUe;jpa xd;W 
my;yJ ,uz;L 
rkkw;w my;yJ 
rkkhd 
firapiofs;> 
,uz;Lk; rhl;il 
xj;j 
firapiofs; 
my;yJ 1 rhl;il 
xj;j firapio 
kw;wk; 1 FWeh 
jfnlhj;j tif)  

vz;nza;> 
ypAf;Nfhrpd;  

Ngrpy;N
yhpNah/
igrp  

gr;irak; a, c 
fNuhbdha;Lf
s;  

Kd;Gwj;jpy; 
nghUe;jpa nfhU 
FWeh jfnlhj;j 
firapio (Mz; 
NfkPl;fspy; 
kl;Lk;)  

ypAf;Nfhrpd;
> nfhOg;G  

fhpg;Nlh
/igrp  

gr;irak; a, c 
fNuhl;bdha;L
fs;> 
]he;Njh/gpy;  

Kd;Gwj;jpy; 
nghUe;jpa 
rkkw;w 2 FWeh 
jfnlhj;j 
firapiofs;  

jurk;  

ilNdh
/igrp 

gr;irak; a, c 
fNuhl;bdha;L
fs; 
]he;Njh/gpy;  

,U rkkw;w 
(rhl;il xj;j 
fioapiofs;) 
gf;fthl;byike;j 
fiapio 
ntt;NtW 
jsj;jpy; 
cs;sJ. 

jurk;> 
vz;nza;  

FNshNu
hNkhdh
bdpNa  

gr;irak; a, b 
fNuhl;bdha;L
fs; 
]he;Njh/gpy;  

2 rkkhd 
firapiofs; 

vz;nza; 
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tFg;G  epwkpfs; firapio Nrkpg;G  

A+f;spNdh
/igrp 

gr;irak; a, b Kd;Gwj;jpy; 
nghUe;jpa 
xd;W my;yJ 
,uz;L FWeh 
jfnlhj;j 
firapiofs;  

nfhOg;G 
ghuhikyhd; 

/gpNah/
igrp  

gr;irak; a, b 
]he;Njh/gpy;  

,uz;L rkkw;w 
rhl;il xj;j 
kw;Wk; FWeh 
jfnlhj;j 
firapiofs; 

yhkpdhhpd; 
jurk; 
nfhOg;G  

NuhNlh/
igrp  

gr;irak; a, 
r– igf;Nfh 
vhpj;hpd;  

,y;iy  GNshhpbad; 
jurk; 

raNdh/
igrp 

gr;irak; a, c 
fNuhl;bdha;L
fs; c– 
igf;Nfhradp
d; 
my;Nyhigf;N
fhradpd;  

,y;iy  raNdh/ig
rpad; jurk;  

 
mikg;GilaJ. xU nry; (Nghh;ighpbak;)> ,io tbtk; (NfhdpNahiuf;fk;)> ehlh tbtk; 
(Nghh;iguh)> Nfhuhypdh> ypj;Njhjk;dpahd; Nghd;wtw;wpy; mjpf Rz;zhk;G epiwe;Js;sjhy; 
gtoj;jpl;Lfis cUthf;Ffpd;wd. gr;irak; a jtpu r– igf;Nfh vhpj;hpd; r– igf;Nfhradpd; 
Nghd;w xspr;Nrh;f;if epwkpfSk; fhzg;gLfpd;wd. ghypyh ,dg;ngUf;fk; xw;iw tpj;Jfs; 
(Monospores), ,ilepiy tpj;Jfs; (Neutral spores), ehd;fik tpj;Jfs; (Tetraspores) top 
eilngWfpwJ. GNshhpba jurk; Nrkpg;Gg; nghUshf cs;sJ. Kl;ilfU ,izT Kiwapy; 
ghypdg;ngUf;fk; eilngWfpwJ. Mz; ,dg;ngUf;f cWg;ghd ];ngh;Nk~patpj;jfj;jpypUe;J 
(Spematangium) ];ngh;Nk~pak; Njhd;WfpwJ. ngz; ,dg;ngUf;f cWg;G fhh;NghNfhzpak; 
(Carpogonium)vd;W miof;fg;gLfpwJ. ];ngh;Nk~pak; ePNuhl;lj;jpy; vLj;Jr; nry;yg;gl;L 
Kl;il cl;fUTld; ,ize;J fUKl;il cUthfpwJ. fUKl;il fdptpj;jhf (Carpospore) 
cUthfpwJ. fdptpj;J Njhw;Wtpf;Fk; NghJ Fd;wy; gFg;G eilngWfpwJ. re;jjp khw;wk; 
fhzg;gLfpwJ. nruhkpak;> ghypirNghdpah> n[ypbak;> fphpg;Nlhndkpah> [pfhh;bdh Nghd;wit 
,f;FOk ghrpfSf;F vLj;Jf;fhl;lhFk;.  
 

ghl;hpNahfhf;f]; gpNuhdp vDk; gRk;ghrp caph; vhpnghUs; 
jahhpj;jypy; gad;gLj;jg;gLfpwJ. MNuhf;fpaj;ij fhg;gjpy; 
ghrpfs; ,uhl;rj flw;ghrpfs; (Kelps) mNahbd; epiwe;j 
Mjhug; nghUl;fshFk;. FNshnuy;yh jdp nry; Gujkhf 
gad;gLj;jg;gLfpwJ. cg;gsq;fspy; tsUk; Ldhypay;yh 
riydh vDk; ghrp cly; eyj;jpw;F Njitahd ß- 
fNuhl;bidj; jUfpwJ.  

 
ghrpfspd; nghUshjhug; gad;fs;  
ghrpfspd; nghUshjhu gad;fs; nfhLf;fg;gl;Ls;sJ.  
 

t.vz; ghrpfspd; ngah;fs; nghUshjhug; 
gad;fs; 

gaDs;s nray;fs; 
1. FNshnuy;yh> 

yhkpNdhpah> rh;fh]k;> 
czT  
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my;th> vd;bNuhkhh;gh  
2. fpuhrpNyhpah> 

n[ypbay;yh>[pfhh;bdh  
mfhh;mfhh; - nry;RthpypUe;J 
ngwg;gLk; nghUs;> Ez;Zaphpapay; 
Muha;r;rp $lq;fspy; tsh; Clfk; 
jahhpf;f gad;gLj;jg;gLfpwJ. 
Gl;bapLjy; Jiwapy; czT 
nghjpT nra;jy;> moF nghUl;fs;> 
fhfpjk;> Jzpfs; njhlh;ghd 
njhopw;rhiyfspy; 
gad;gLj;jg;gLfpwJ.  

3. fhd;l;u]; fphp];g]; Nfuh[pdpd; - gw;gir> tz;zg;G+r;R 
(Paint), (,uj;jk; ciwtpfs; 
(Blood Coagulants)  jahhpj;jypy; 
gad;gLj;jg;gLfpwJ.  

4. NykpNdhpah> 
M];Nfhgpy;yk; 

My;[pNdl; - I];fphpk;> 
tz;zg;G+r;R> jPg;gw;wpf; nfhs;shj 
Jzpfs; jahhpg;gpy; 
gad;gLj;jg;gLfpwJ.  

5. yhkpNdhpah> rh;fh]k;> 
M];Nfhgpy;yk;> gpAf]; 

jPtdkhfg; gad;gLfpwJ. 

6. lahl;lk; (rpypf;fh Gw 
XLfs;)  

ilal;lNkrpa kz; - ePh; tbfl;b> 
kpd;fhg;G nghUs;fs; jahhpf;f> 
fhd;fPhpl; kw;Wk; ug;gh; typik 
$l;Lk; nghUshf Nrh;f;fg;gLfpwJ.  

7. ypj;Njhgpy;yk;> Nfuh> 
/gpAf]; 

cuq;fshf gad;gLj;jg;gLfpwJ 

8. Fnshnuy;yh FNshnuy;ypd; - caph; vjph;g;nghUs; 
jahhpf;f  

9. Fnshnuy;yh> 
nrdpnl];k];> 
fpshkpNlhNkhdh];  

fopT ePh; Rj;jpfhpj;jy;> khR 
FwpaPl;L caphpdq;fs;  

jPik nray;fs;  
1. nrgY}u]; itunrd;];  fh/gp jhtuj;jpy; rptg;G JU 

Neha;  
 
CNlhNfhzpak;: 
 
tFg;G – FnshNuh/igrp  
Jiw – CnlhNfhzpNay;];  
FLk;gk; - CNlhNfhzpNarp  
Nghpdk; - CNlhNfhzpak;  
 
CNlhNfhzpak; ,io Nghd;w clyikg;ig nfhz;l ed;dPHpy; thOk; xU ghrpahFk;. ,it 
Fsk;> Fl;il> Vhp> Njq;fpAs;s ePhpy; fhzg;gLfpwJ. ClNfhzpak; nlhp];l;bhp (Oedogonim 
tetestre) vDk; rpw;wpdk; epyj;jpy; tho;fpwJ. ,J<ug;gjk; kpFe;j kz;zpy; tho;fpd;wJ. ,sk; 
,iofs; tsh;jsq;fspd; kPJ xl;bAk;> Kjph;e;j ,iofs; kpje;Jk; fhzg;gLfpd;wd.  
 
cly mikg;G:  
,io Nghd;w> gy nry;fshy; Md fpisfsw;w clyk; fhzg;gLfpwJ. Edp kw;Wk; mbg;gFjp 
nry;fisj; jtpu kw;w midj;Jk cUis tbitg; ngw;Ws;sJ. epwkw;w mbr;nry; gw;WUg;G 
(hold fast) vd;w mikg;igj; Njhw;Wtpf;fpwJ. ,t;tikg;gpd; mbg;gFjp ePz;l tpuy; Nghd;w 
ePl;rpfis nfhz;Ls;sJ. ,J jio clyk; tsh;jsj;jpy; xl;b tiu cjTfpwJ. Edp nry; 
tl;l tbtj;jpNyh my;yJ ePz;Nlh fhzg;gLfpwJ. clyr; nry; xt;nthd;Wk; cUis 
tbtj;ijg; ngw;W jbj;j mikg;igf; Njhw;Wtpf;fpwJ. ,t;tikg;gpd; mbg;gFjp ePz;l tpuy; 
Nghd;w ePl;rpfis  
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flypy; xU jpwd;kpf;f gapuhf;fk;:  
fg;ghigf]; My;th;N[> fpuhrpNyhpah vLyp];> n[ypbnay;yh VrNuhrh Nghd;w ghrpfs; 
ghrp$o;kq;fs; mWtilr; nra;a tzpfhPjpapy; tsh;f;fg;gLfpd;wd.  
 
fly;gid(Sea Plam) vd;gJ Ngh];bypah ghy;kpghh;kp]; vDk; gOg;G ghrpahFk;.  

 
mikg;igf; Njhw;Wtpf;fpwJ. ,t;tikg;gpd; mbg;gFjp ePz;l tpuy; Nghd;w ePl;rpfis 
nfhz;Ls;sJ. ,J jio clyk; tsh;jsj;jpy; xl;b tsu cjTfpwJ. Edp nry; tl;l 
tbtj;jpNyh my;yJ ePz;Nlh fhzg;gLfpwJ. clyr; nry; xt;nthd;Wk; cUis tbtj;ijg; 
ngw;W jbj;j nry; Rtiuf; nfhz;Ls;sJ. nry;Rthpd; cl;Gw mLf;F nry;YNyh]pdhYk;> 
ntspg;Gw mLf;F ngf;bdhYk; MdJ. ngf;bd; mLf;fpw;F Nkyhf ifl;bdhy; Md xU 
nky;ypa ciw Nghd;w gFjp cs;sJ. nry;RtUf;F cl;Gwkhf gpsh];kh rt;Tk;> xU nghpa 
thf;FNthYk; fhzg;gLfpwJ. irl;Nlhgpshrk; tiyg;gpd;dy; mikg;Gila gfq;fzpfj;ijf; 
nfhz;Ls;sJ. ,J nry;ypd; xU Kidapy; ,Ue;J kw;nwhU Kid gFjp tiu ePz;Ls;sJ. 
irl;Nlhgpshrj;jpy; xU cl;fUTk; gy ighpdha;LfSk; fhzg;gLfpd;wd. ,ioapd; 
Edpg;gFjpapy; cs;s rpy nry;fspy; tisak; Nghd;w FwpaPLfs; fhzg;gLfpd;wd. ,it 
'Edp njhg;gpfs;' vdg;gLk;. ,j;jifa nry;fs; 'njhg;gp nry;fs;' (Cap cells) vdTk; 
miof;fg;gLfpd;wd. CNlhNfhzpaj;jpw;Nf caphp rpwg;G gz;ghf ,e;j njhg;gpnry;fs; 
tpsq;Ffpd;wd.  
 
,dg;ngUf;fk;:  
CNlhNfhzpak; cly;> ghypyh kw;Wk; ghypdg;ngUf;f Kiwapd; %yk; ,dg;ngUf;fk; 
nra;fpwJ. Jz;lhjy; kw;Wk; cwf;fefuhtpj;J cUthjy; %yk; cly; ,dg;ngUf;fk; 
eilngWfpwJ. ghypyh ,dg;ngUf;fj;jpd; NghJ ,aq;Ftpj;Jfs; cUthfpd;wd. rhjfkhd 
#o;epiyapy; rpy cly nry;fs; ,aq;Ftpj;jfq;fshf (Zoosporangia) nray;gLfpd;wd. 
xt;nthU ,aq;Ftpj;jfj;jpypUe;Jk; xU ,aq;Ftpj;j cUthfpwJ. ,it epwkw;Wk;> 
ePl;rpAila Nkw;gFjpapy; tl;l mikg;gpy; rk mstpyhd firapiofis nfhz;Ls;sJ. 
,t;tif firapio mikg;gpw;F '];nlgNdhfhd;l;' (Stephanokont) firapio mikT vd;W 
ngah; ,aq;Ftpj;jfj;jpypUe;J ,aq;Ftpj;Jfs; ntspNawp ePhpy; kpje;J rhjfkhd 
tsh;jsj;ij mile;jTld; ,uz;L nry;fshf gFg;gile;J mjpy; mbg;Gwr; nry; 
gw;WWg;ghfTk; gRikahd Nkw;Gwr; nry; ,io clyj;ijAk; Njhw;Wtpf;fpwJ.  
 
CNlhNfhzpaj;jpy; Kl;ilfUTWjy; Kiwapy; ghypdg; ngUf;fk; eilngWfpwJ. Mz; 
NfkPl;lfk; Me;jphPbak; vdTk;> ngz; NfkPl;lfk; CNfhzpak; vdTk; miof;fg;gLfpd;wd. 
ghypd cWg;Gfs; fhzg;gLtjpd; mbg;gilapy; CNlhNfhzpak; fPo;fz;l ,uz;L 
rpw;wpdq;fshf tifg;gLj;jg;gl;Ls;sd. mit 1. ngU Mz; rpw;wpdq;fs; (Macrandrous) 2. 
Fl;il Mz; rpw;wpdq;fs; (Nannandrous)  
 
ngU Mz; ,Ughy;tif (Macrandrous monoecious):  
 
,;t;tif rpw;wpdq;fspy; Me;jphPbaq;fSk;> CNfhzpaq;fSk; xNu clypioapy; 
mike;Js;sd. vLj;Jf;fhl;L: CNlhNfhzpak; /gpui[y; (Oedogonium fragile)  
 
ngU Mz; xU ghy;tif (Macrandrous dioecious):  
 
,t;tif rpw;wpdq;fspy; Me;jphPbaq;fSk;> CNfhzpaq;fSk; ntt;NtW clypiofspy; 
mike;Js;sd. vLj;Jf;fhl;L: CNlhNfhzpak; fpuhrk; (Oedogonium crassum).  
 
Fl;il Mz; jhtu rpw;wpdq;fs; (Nannandrous Species):  
 
Fl;il Mz;tif ,iofspy; tsh;r;rp Fd;wpa Mz; ,iofshd Fl;il Mz;jhtuq;fs; 
Njhd;Wfpd;wd (Cfhd;fl;lhNel;lk;). ,r;rpw;wpdq;fspy; Me;j;hpBaq;fs; ,uz;L Kjy; ehd;F 
nry;fisf; nfhz;l ,iofspypUe;J Njhd;WfpwJ. ,it Mz;tpj;jfj;jpypUe;J 
(Androsporangium) ntspNaWk; Mz;tpj;JfspypUe;J (Androspores) Njhd;WfpwJ. 
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Mz;tpj;jfKk; CNfhzpaKk; xNu ,ioapy; Njhd;wpdhy; mJ 'ngz; Mz; tpj;jfk; 
(Gynandrosporous) vdg;gLk;. vLj;Jf;fhl;L C.fhd;fl;lhNel;lk;> ,it ntt;NtW ,iofspy; 
Njhd;Wkhapd; 'jdp Mz;ngz; tpj;jfk; (Idioandrosporous) vdg;gLk;. vLj;Jf;fhl;L: C 
fhd;/gpNul;lk;.  
 
Me;jphPbak; gy firapioAila efUk; Mz; NfkPl;fis Njhw;Wtpf;fpwJ. ,it M];jphPba 
Rth; FWf;fhf gpsTw;W gpwF ntspNaw;Wfpd;wd. Kjph;e;j CNfhzpaq;fis Nehf;fp efUk; 
Mz;tpj;Jfs; Ntjp J}z;Ljyhy; ftug;gLfpd;wd. ntspNawpa efUk; Mz; NfkPl;fspy; xd;W 
CNfhzpaj;jpd; Rthpy; cs;s Jis topahf cs; nry;fpwJ. gpd;dh; Mz; cl;fUTk;> 
Kl;il cl;fUTk; ,ize;J ,ul;ilkba fUKl;il (2n) cUthfpwJ. fUTw;w gpd;G 
fUKl;il CNfhzpa RthpypUe;J gphpe;J jd;idr; Rw;wp xU jbj;j ciwia cz;lhf;fpf; 
nfhs;fpwJ. ,ul;ilkba fUKl;il Fd;wy; gFg;gile;J gy firapiofis cila ehd;F 
xw;iwkba (n) ,aq;Ftpj;Jfis cz;lhf;Ffpd;wd. fUKl;ilapd; Rth; rpijtile;J 
,aq;Ftpj;Jfs; ntspNaWfpd;wd. ,it Kisj;J xw;iwkba CNfhzpa ,iofis 
Njhw;Wtpf;fpd;wd.  
 
CNlhNfhzpaj;jpd; tho;f;if tl;lj;jpy; FWfpa fhyNk thof;$ba fUKl;il ,ul;ilkba 
epiyiaf; fhl;LfpwJ. vdNt ,j;jhtuj;jpy; xw;iw kbaepiy Kjd;ikahdjhf 
fhzg;gLtjhy; ,t;tif tho;f;ifr;Roy; xw;iwkba NfkPl; caphp tho;f;ifr; Roy;' 
(Haplontic) vd miof;fg;gLfpwJ.  
 
Nfuh:  
   tFg;G – FNshNuh/igrp  
   Jiw – NfNuy;];  
   FLk;gk; - NfNurp  
   Nghpdk; - Nfuh  
Nfuh nghJthf 'fy; jthuq;fs;' (Stone worts) vd miof;fg;gLfpwJ. ,it ed;dPh; 
epiyfshfpa Vhp> mikjpahd Xilfspd; mbj;js rfjpapy; gjpe;J> %o;fp tho;fpd;wd. Nfuh 
ghy;bfh (Chara baltica) vd;w rpw;wpdk; cg;g ePhpy; tho;fpwJ. ,j;jhtu clyj;jpy; 
ngUk;ghYk; fhy;rpak; kw;Wk; nkf;dPrpak; fhh;gNdl; nghjpe;J fhzg;gLfpwJ.  
 
cly mikg;G:  
 
,j;jhtuk; gy nry;fshyhd fz;fSf;Fg; Gyg;glf;$ba clyj;ijf; nfhz;lJ. jhtuk; 
ika mr;R> Nthpfs; vd gphpj;jhpag;gLfpwJ. Nthpfs; ,io Nghd;W gy nry; 
mikg;Gilait. ,it clyj;jpd; mbg;Gwj;jpd; ,Ue;Njh my;yJ fPo; gFjpapy; cs;s 
fZtpd; ntspg;Gw nry;fspypUe;Njh Njhw;Wtpf;fg;gLfpwJ. Nthpfspd; ,iofspy; rhpthf 
mike;j FWf;Fr; Rth;fs; fhzg;gLfpd;wd. ,e;j Nthpfs; clyj;jpd; ika mr;R 
tsh;jsj;jpy; xl;b thoTk;> cg;G> fiug;nghUl;fis cwpQ;rTk; cjTfpd;wd.  
 
clyj;jpd; ika mr;R fpisj;J> ePz;L fZ> fZtpilg;gFjp vd gphpj;jwpag;gLfpwJ. 
fZtpilg; gFjpfspd; ikaj;jpy; gy ePz;l nry;fshy; Md ika mr;R nry; my;yJ 
fZtpil nry; fhzg;gLfpwJ. mr;R nry;fisr; #o;e;J ePz;l nrq;Fj;jhd mstpy; rpwpa 
Gwzp nry;fs; fZg;gFjpapypUe;J Njhd;Wfpd;wd.  
 
Nfuh thypr;ir kw;Wk; Nfuh Nfhuhypdh Nghd;w jhtuq;fspy; Gwzp nry;fs; 
fhzg;gLtjpy;iy. jhtuj;jpd; fZg;gFjpapypUe;J %d;W tpjkhd tshpfs; Njhd;Wfpd;wd. 
mit.  
 
1. tuk;Gila tsh;r;rp nfhz;l fpisfs;  
2. tuk;gw;w tsh;r;rp nfhz;l fpisfs;  
3. rpWnrjpy;fs; (Stipuloides) Edp nry;ypd; %yk; ika mr;R kw;Wk; gf;f fpisfspy; 
tsh;r;rp eilngWfpwJ.  
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Nfuhtpd; fZg;gFjp xU cl;fUitAk;> Fiwe;j vz;zpf;ifapy; ePs;Kl;il tbt 
gRq;fzpfq;fisAk; ngw;Ws;sJ. fZtpilg;gFjp ePz;l nry;fisAk;> ikaj;jpy; xU nghpa 
thf;FNthiyAk;> gy cl;fUf;fisAk;> vz;zw;w tl;Ltbt gRq;fzpjj;ijAk; nfhz;lJ.  
 
Nfuhtpd; irl;Nlhgpshrk; ntspGwj;jpy; Gwgpshrk; (Ectoplams), cl;Gwj;jpy; mfgpshrk; 
(Endoplasm) vd NtWgl;Ls;sJ. Gwgpshrj;jpy; irl;Nlhgpshr efh;T (Cytoplasmic 
streaming) fhzg;gLfpwJ.  
 
,dg;ngUf;fk;:  
 
Nfuh jiocly kw;Wk; ghypdg;ngUf;f Kiwfspy; ,dg;ngUf;fk; nra;fpwJ. jiocly 
,dg;ngUf;fk; el;rj;jputbt miky];fs; (Amylum stars) Nth; rpWFkpo;fs;>(Root bulbils) 
cUtkw;w rpWFkpo;fs; (Amorphous bulbils) kw;Wk; ,uz;lhk; epiy GNuhNlhdPkh top 
eilngWfpwJ.  
 
ghypdg;ngUf;fk; Kl;ilfUTWjy; (Oogamy) tifghypdg; ngUf;fk; fhzg;gLfpwJ. 
tuk;Gila tsh;r;rp nfhz;l fpisfspy; fhzj;jf;f ghypd cWg;Gfs; 
Njhw;Wtpf;fg;gLfpd;wd. Mz; ghypd cWg;G Me;jphPbak; my;yJ FNshgpA+y; (Globule) 
vdTk;> ngz; ghypd cWg;G CNfhzpak; my;yJ epA+f;A+y; (Nucule) vdTk; 
miof;fg;gLfpwJ. epA+f;A+y; FNshgpA+Yf;F Nkw;Gwkhf mike;Js;sJ. mstpy; nghpa Nfhs 
tbTila Me;jphPbaj;jpd; Rth; vl;L nry;fshy; MdJ. ,it ftr nry;fs; (Shield cells) 
vdW miof;fg;gLfpd;wd.  
 
 
 
Me;jphPbaj;jpy; efUk; Mz;NfkPl;Lfis cw;gj;jp nra;af;$ba tpe;jhf;F ,iofs; 
(Spermatogenous filaments) fhzg;gLfpd;wd. ,e;j ,iofs; efUk; Mz;NfkPl;Lfis 
cw;gj;jp nra;fpd;wd. epA+f;A+ypd; ghypdg; ngUf;fk; Kl;ilfUTWjy; (Oogamy) tifghypdg; 
ngUf;fk; fhzg;gLfpwJ tuk;Gila tsh;r;rp nfhz;l fpisfspy; fhzj;jf;f ghypd 
cWg;Gfs; Njhw;Wtpf;fg;gLfpd;wd. Mz; ghypd cWg;G Me;jphPbak;  
 
Me;jphPbaj;jpy; efUk; Mz;NfkPl;Lfis cw;gj;jp nra;af;$ba tpe;jhf;F ,iofs; 
(Spermatogenous filaments) fhzg;gLfpd;wd. ,e;j ,iofs; efUk; Mz;NfkPl;Lfis 
cw;gj;jp nra;fpd;wd. epA+f;A+ypd; Nkw;gFjpapy; Ie;J RUs; Nghd;W jpUfike;j Foy; 
nry;fSk;> Ie;J Kb nry;fSk; (Corona) fhzg;gLfpwJ. ,jd; ikaj;jpy; xU Kl;il 
fhzg;gLfpwJ. epA+f;A+y; Kjph;r;rp mile;jgpd; Foha; nry;fs; gphpe;J rpwpa gpsit 
Vw;gLj;Jfpd;wd. ,g;gpstpd; topNa efUk; Mz; NfkPl;Lfs; CNfhzpaj;jpDs; CLUTfpwJ. 
,t;thW EioAk; efUk; Mz; NfkPl;fspy; VNjDk; xd;W Kl;ilAld; ,ize;J ,ul;il 
kba (2n) fUKl;ilia (Oospore) Njhw;Wtpf;fpwJ. ,e;j fUKl;il jbj;j ciwia 
Njhw;Wtpj;J xa;T epiyf;F gpwF Kisf;f Muk;gpf;fpwJ. fUKl;ilapy; cs;s cl;fU 
gFg;gile;J ehd;F xw;iwkba Nra; cl;fUf;fis jUfpwJ.  
 
,jpy; %d;W cl;fUf;fs; mope;JtpLfpd;wd. vQ;rpa xU cl;fU cila fUKl;il 
Kisj;J> xw;iw kba GNuhNlhdPkhit Njhw;Wtpf;fpwJ. Nfuhtpd; clyk; xw;iw kba epiy 
ngw;Ws;sJ tho;f;if Row;rpapy; fUKl;il kl;LNk ,ul;ilkba (2n) epiyiaf; nfhz;lJ. 
MfNt Nfuhtpd; tho;f;if Row;rp xw;iwkba (n) tho;f;ifr;Roiyr; rhh;e;jJ. ,jpy; re;jjp 
khw;wk; (Alternation of generation) fhzg;gLfpwJ.  
 
gpiuNah/igl;fs;:  
 
jhtug; ngUk;gphptpd; ePh;epy tho;td:  
 



 

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

fle;j ghlg;gphptpy; ghrpfspy; gytif cly mikg;G cs;sJ vd;gij mwpe;Njhk;. ,it 
ngUk;ghYk; ePh; tho; jhtuq;fshFk;. ghrpfspd; <Uly tshpay;G (Heterotrichous), ghuq;ifkh 
jpR tsh;r;rp> ftl;il fpisj;jy; (Dichotomous branch) Nghd;w gz;Gfs; fle;j fhyj;jpy; 
jhtuq;fs; epyj;ij Nehf;fpf; FbNaw Muk;gpj;jpd vd;w fUj;Jf;F Mjuthf cs;sJ. 
ghrpfs; Nghd;w  
 

rpt; uhk; fh~pahg; (1882 – 1934)  
,e;jpag; gpiuNahy[papd; je;ij vd;W mwpag;gLfpwhh;. ,th; "ypth;nthh;l;]; 
Mnt];lh;d; `pkhyah]; mz;l; gQ;rhg; gpnsapd;];" vd;w E}iy 
ntspapl;lhh;. ml;r;rpd;Nrhdp]y;yh> rhr;rpah> rpthh;bnay;yh kw;Wk; ];Bgd; 
Nrhdpnay;yh Nghd;w Gjpa Nghpdq;fis ,th; fz;L gpbj;Js;shh;.  

 
Kd;NdhbfspypUe;J gpiuNah/igl;fs; Njhd;wpapUf;fyhk; vdg; gyh; fUJfpwhh;fs; 
gpiuNah/igl;fs; kpf vspa fUnfhz;l jhtuq;fshFk;. ,t;tif njhy;epyj;jhtuq;fspd; 
(Primitive land plants) mikg;G> ,dg;ngUf;fk; Nghd;wtw;iw ehk; jw;NghJ tphpthf 
mwpayhk;.  
 
gpiuNah/igl;fs; <ukhd> epoyhd ,lq;fspy; tsuf;$ba vspa epy tho;jhtuq;fshFk;. 
,itfspy; th];Fyj;jpRf;fs; fhzg;gLtjpy;iy. vdNt ,it 'th];Fyj;jpRf;fsw;w 
G+thj;jhtuq;fs; (Non vascular crytogams) vd;W miof;fg;gLfpd;wd. epytho;jhtuq;fshf 
,Ug;gpDk; tho;f;ifr;Row;rpia epiwT nra;a ePh; mtrpakhjyhy; jhtug; ngUk;gphptpd; 
'ePh;epy tho;td' (Amphibians) vdTk; ,it miof;fg;gLfpd;wd.  
 
nghJg;gz;Gfs;:  
 
• Nth;> jz;L> ,iy vd NtWghLwhj jhtu clyk; NfkPl;lf jhtur; re;jjpiar; rhh;e;jJ 

ngUk;ghyhdit vspa> epytho;j;jhtuq;fs;> xU rpy ePh;tho;td (upay;yh> 
upf;rpNahfhh;g;g];).  
 

• tho;f;ifr; Row;rpapy; ngUk;gFjpia ePz;l tho;ehs; nfhz;l NfkPl;lf cly epiy 
Mf;fpukpf;fpwJ. <uy; jhtuq;fs; (Liverworts), nfhk;Gj; jhtuq;fs; (Hornworts) Nghd;wit 
cly tifiar; rhh;e;jit. kh];fspy; ,iy> jz;L Nghd;w gFjpfs; fhzg;gl;lhYk; 
,it cz;ikahd jz;L. ,iy Nghd;wtw;iw xj;jjy;y. <uy; jhtuq;fs; epyj;jpy; 
glh;e;J tsUk;jd;ik nfhz;l clyj;ijg; ngw;W> Nthpfshy; jsj;Jld; 
,izf;fg;gLfpwJ. ,t;Nth;fs; rkciw Nthpfs; (Smooth walled Rhizoids) cs;tshp 
(Pegged Rhizoids) Nthpfs; vd ,Utifg;gLk;. gy nry;fSil nrjpy;fs; fhzg;gLfpwJ. 
kh];fs; ,iy Nghd;w ePl;rpfSld; $ba epkph;e;j ika mr;r nfhz;l clyj;ijAk;> gy 
nry;fshy; Md NthpfisAk; ngw;wpUf;Fk;. gpiuNah/igl;fspd; mikg;G kw;Wk; 
,dg;ngUf;Fk; nfhLf;fg;gl;Ls;sJ.  

 
• th];Fyj; jpRf;fshd iryKk;> /GNshaKk; fhzg;gLtjpy;iy. Mifahy; ,it 

th];Fyj;jpRf;fsw;w G+thj;jhtuq;fs; vdTk; mwpag;gLfpd;wd.  
 

• cly ,dg;ngUf;fk; Ntw;wpl nkhl;Lf;fs; (upf;rpah g;@apl;ld;];)> Nth;f;fpoq;Ffs; 
(Me;Njhnru];)> Jz;lhd rpW fpisfs; (gpiuahg;nlhp]; /g;&l;bFNyhrh) n[k;khf;fs; 
cUthjy; (khh;fhd;~pah) Nghd;wKiwfspy; eilngWfpwJ.  
 

• ghypdg;ngUf;fk; Kl;ilfU ,izT Kiwiar; rhh;e;jJ. Me;jphPbaKk;> 
Mh;f;fpNfhzpaKk; gy nry;fshy; Md ghJfhg;G ciwahy; #og;gl;Ls;sd.  

• Me;jphPbaq;fspy; cUthFk; ,U firapiofis nfhz;l efUk; Mz; NfkPl;fs; nky;ypa 
ePh; nkd;glyj;jpd; ePe;jp Mh;f;fpNfhzpaj;ij mile;J Kl;ilAld; ,ize;J ,ul;ilkba 
fUKl;ilia cUthf;Ffpd;wJ.  
 

• fUT+WjYf;F ePH ,d;wpaikahjJ.  
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• tpj;jfj; jhtur; re;jjpapd; Kjy; nry; fUKl;il MFk;. ,J Fd;wypy;yh nry; 

gFg;gpw;Fl;gl;L NtWghL milahj gy nry; fUitj; Njhw;Wtpf;fpwJ. fUtsh;r;rp Gwk; 
rhh;e;jJ (Exoscopic) fUKl;ilapd; Kjy; gFg;G fpilkl;lkhfTk;> NkYk; fU Edpg;Gwr; 
nry;fspypUe;J Njhd;Wjy;). vLj;Jf;fhl;L: khh;fhd;~pah> xU gFg;gile;J 
tpj;jfj;jhtuj;ij jUfpwJ.  

 

• tpj;jfj; jhtuk; NfkPl;lf jhtuj;ijr; rhh;e;J thOk; jd;ik nfhz;lJ.  
 

• tpj;jfj; jhtuk; ghjk;> 
 

• Kjy; gFg;G fpilkl;lkhfTk;> NkYk; fUEdpg;Gwr; nry;fspypUe;J Njhd;Wjy;). 
vLj;Jf;fhl;L: khh;fhd;~pah. fUgFg;gile;J tpj;jfj;jhtuj;ij jUfpwJ.  
 

• tpj;jfj; jhtuk; ghjk;> rPl;lh> ntbtpj;jfk; vd %d;W gFjpfshf NtWghL 
mile;Js;sJ.  
 

• tpj;jfj; jhtuj;jpd; ghjk; NfkPl;lf jhtuj;jpy; Gije;Js;sJ. tpj;jfj; jhtuj;jpw;Fj; 
Njitahd Cl;lg;nghUl;fSk;> ePUk; ,jd; topahff; flj;jg;gLfpwJ. ntbtpj;jfg; 
gFjpapYs;s ,ul;ilkba tpj;J jha;nry;fs; Fd;wy; gFg;gile;J xw;iwkba tpj;Jfis 
cUthf;Ffpd;wd. gpiuNah/igl;fs; xj;jtpj;Jjd;ik (Homosporous) cilaJ. rpy 
tpj;jfq;fspy; vNyl;lh;fs; (Elaters) fhzg;gl;L mit tpj;J guTjYf;F cjTfpd;wd. 
vLj;Jf;fhl;L: khh;fhd;~pah> tpj;Jfs; Kisj;Jf; NfkPl;lf jhtuq;fisj; jUfpd;wd.  

 
• fUKl;il> fU> tpj;jfk; Mfpa %d;Wk; tpj;jfjhtuj;jpd; epiyfs; MFk;. gRikahd 

ePz;l tho;ehs; nfhz;l xw;iwkba epiy NfkPl;lf jhtukhFk;. tho;f;if Row;rpapy; 
,ul;ilkba tpj;jfj; jhtuKk;> xw;iwkba NfkPl;lf jhtuKk; khwpkhwp tUfpwJ. 
Mifahy; re;jjp khw;wk; fhzg;gLfpwJ.  
 

gpiuNah/igl;fspd; tifg;ghL:  
 
1957-y; GNuh];fhah; gpiuNah/igl;fis %d;W tFg;Gfshf tifg;gLj;jpdhh;.  
 

1. n`g;ghl;bfhg;rplh (hpf;]pah> khh;fhd;~pah> nghnuy;yh> hpnay;yh)  
 

2. Me;j;Nuhnrulhg;rplh (Me;j;Njhnruh];> nld;Nuhnruh];)  
3. gpiuahg;rplh (/gpA+Ndhpah> ghypbiuf;fk;> ];Ngf;dk;)  

 
tifg;ghl;baypd; cUtiu fPNo nfhLf;fg;gl;Ls;sJ.  
 
tFg;G : n`g;ghl;bfhg;rplh:  
 
ghpzhkj;jpy; fPo;epiyapy; cs;s gpiuNah/igl;fisf; nfhz;lJ. <uk; kpFe;j epoyhd 
,lq;fspy; tsuf;$ba vspa jhtuq;fshFk;. NtWghL milahj clyj;ijg; ngw;Ws;s 
,it kh];fis xg;gpLk; NghJ vspa clyikg;igg; ngw;Ws;sd. GNuhl;NlhdPkh epiy 
fhzg;gLtjpy;iy. tpj;jfj;jhtuk; vspikahdJ> Fiwe;j fhyNk thof;$baJ. rpytw;wpy; 
ghjk;> rPl;lh> fhzg;gLtjpy;iy. vLj;Jf;fhl;L: upf;]pah.  
 
tFg;G: Me;j;Njhnrulhg;rplh:  
 
NfkPl;lfj; jhtuk; NtWghlilahj clyikg;igf; nfhz;lJ. fpisj;jyw;w> xU nry; 
Nthpfs; fhzg;gLfpd;wd.  
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GNuhl;NlhdPkh epiy fhzg;gLtjpy;iy. tpj;jfj;jhtuk; ghjk;> ntbtpj;jfk; vd 
NtWghlile;J fhzg;gLfpwJ. rPl;lh fhzg;gLtjpy;iy. vLj;Jf;fhl;L Me;j;Njhnruh];.  
 
tFg;G: gpiuahg;rplh:  
 
,it Nkk;ghL mile;j gpiuNah/igl;fshFk;. NfkPl;lhf clyk; jz;L Nghd;w> ,iy 
Nghd;w gFjpfisf; nfhz;Ls;sJ. jz;L Mur;rPiug; ngw;Ws;sJ. gy nry;fSila fpisj;j 
Nthpfs; fhzg;gLfpwJ. GNuhl;NdhdPkh epiy cs;sJ. tpj;jfj;jhtuk; ghjk;> rPl;lh> 
ntbtpj;jfk; (capsule) vd NtWghL mile;Js;sJ. <uy; jhtuq;fis tpl mjpf NtWghL 
ngw;wit. ,it ngUk;ghYk; mlh;j;jpahd nkj;ij Nghd;w mikg;ig Vw;gLj;Jfpd;wd. 
vLj;Jf;fhl;L /gpANdhpah.  
 
nghUshjhu Kf;fpaj;Jtk;:  
 
];ngf;dk; jhtuq;fs; kpifahf tsh;e;J kbe;j gpd;dh;g; Gtpapy; GijAz;L mOj;jg;gl;Lf; 
fbdkhd 'gPl;" cz;lhfpwJ. ,J tl INuhg;ghtpy; (nejh;yhe;J) tzpfhPjpapy; vhpnghUshfg; 
gad;gLj;jg;gLfpwJ. iel;Nul;fs;> gOg;G epwr;rhak;> lhdpd; nghUl;fs; Nghd;witfSk; 
,jpypUe;J ngwg;gLfpwJ. ];Ngf;dk; kw;Wk; gPl; Mfpait mjpfstpy; ePiuj; Njf;fpitf;Fk; 
jpwd; nfhz;bUg;gjhy; milf;Fk; nghUl;fshfj; (Packing materials) Njhl;lf;fiyj; 
Jiwapy; gad;gLj;jg;gLfpd;wd. khh;fhd;~pah ghypkhh;gh EiuaPuy; fhrNehiaf; Fzg;gLj;j 
cjTfpd;wJ. ];Ngf;dk;> gpiuak;> ghypbiuf;fk; Mfpad czthf 
cgNahfg;gLj;jg;gLfpd;wd. gpiuNah/igl;fs; topKiw tsh;r;rpapd; %ykhf kz; 
Njhd;WjYf;Fk;> kz;tsj;jpidg; ghJfhg;gjpYk; ngUk; gq;fhw;Wfpd;wd.  
 
khh;fhd;~pah:  
 tFg;G – n`g;ghl;bfhg;rplh  
 thpir– khh;fhd;~pNay;]; 
 FLk;gk; - khfhd;~pNarp 
 Nghpdk; - khh;fhd;~pah 
khh;fhd;~pah Fsph;e;j><ug;gjk; epiwe;j epoyhd ,lq;fspy; tsh;fpd;wd. khh;fhd;~pah 
ghypkhh;gh nghJthff; fhzg;gLk; rpw;wpdkhFk;.  
 
NfkPl;lf jhtuk; (Gametophyte):  
 
jhtu clyk; NfkPl;lf jhtuj;ijr; rhh;e;jJ. ,J ftl;il fpisj;jy; nfhz;l> Nky; fPo; 
NtWghLila epyg;glh; jhtukhFk;. clyj;jpy; Nkw;Gwj;jpd; ikaj;jpy; eLeuk;ghy; Vw;gl;l 
njspthd> Mokhd gs;sk; fhzg;gLfpwJ. ,g;gFjpapYs;s rha;rJu my;yJ gyNfhz 
tbtg;gFjp mbg;gFjpapy; mike;Js;s fhw;wiwg; gFjpapd; ntspf;Nfhlikg;ig 
Fwpg;gpLfpwJ. NkYk; clyj;jpd; Nky;gFjpapy; fhzg;gLk; gpiwtbt mikg;Gfs; n[k;kh 
fpz;zq;fs; vd miof;fg;gLfpd;wd. ,it n[k;khf;fs; vd miof;fg;gLfpd;wd. ,it  
n[k;khf;fs; vdg;gLk; cly ,dg;ngUf;fg; gFjpfisf; nfhz;Ls;sd. EdpKbr;rpy; 
fhzg;gLk; Edpnry; clyj;jpd; tsh;r;rpf;F cjTfpwJ. fPo;Gwj;jpy; gy nry;fshyhd 
nrjpy;fSk;> NthpfSk; fhzg;gLfpd;wd. ,it clyj;ij epiyepWj;jTk; ePH kw;Wk; 
fdpkq;fis cwpQ;rTk; cjTfpd;wd. rk ciwNthpfs; (smooth walled), cs;tshp Nthpfs;  
(Pegged or tuberculate), vd ,Utif Nthpfisf; nfhz;Ls;sd. clyq;fs; 
Kjph;r;rpaile;jJk; epkph;e;j Me;jphPbaj;jhq;fpiaAk; Mh;f;fpNfhdpaj;jhq;fpiaAk; 
nfhz;Ls;sd.  
 
clyj;jpd; FWf;Fntl;Lj; Njhw;wk;:  
 
FWf;Fntl;Lj; Njhw;wj;jpy; khh;fhd;~pahtpd; clyk; Gwj;Njhy;> xspr;Nrh;f;ifg;gFjp kw;Wk; 
Nrkpg;Gg; gFjp vd %d;W gFjpfisf; nfhz;Ls;sJ.  
 
Nkw;Gwj;Njhy; kw;Wk; fPo;g;Gwj;Njhy; fhzg;gLfpwJ. Nkw;Gwj;Njhy; gRq;fzpfq;fs; nfhz;l 
nky;ypa RtUila xuLf;F ghuq;ifkh nry;fshy; MdJ. ,t;tikg;gpy; gPg;gha;tbt 
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fhw;Wj;Jisfs; njhlh;r;rpaw;Wf; fhzg;gLfpwJ. ,j;Jisfs; fhw;wiwfSld; njhlh;G 
Vw;gLj;jpAs;sd. 4 Kjy; 8 nry;fs; xd;wpd; kPJ xd;whf mLf;fp itj;jJ Nghd;W 
mLf;fiktpy; cs;sd. Nkw;Gwj;NjhYf;Ff;fPo; gy fhw;wiwfs; fpilkl;l mLf;fpy; 
mike;Js;sJ. Nkw;Gwj;NjhypypUe;J fhw;iwapd; mbg;gFjp tiu Njhd;Wk; nry;thpirfs; 
fhw;iwfisg; gphpf;fpd;wd. fhw;iwapd; jiug;gFjp vspa my;yJ fpisj;j gRikahd 
,iofisf; nfhz;Ls;sJ. ,it xspr;Nrh;f;ifapy; <LgLfpd;wd. ,g;gFjpia mLj;Jr; 
Nrkpg;Gg; gFjp fhzg;gLfpwJ. nry; ,ilntspfsw;w ghuq;ifkh nry;fs; ,g;gFjpapy; 
fhzg;gLfpd;wd. jurj;Jfs;fSk;> Gujj;Jfs;fSk; ,q;F cs;sd. fPo;g;Gwj;Njhy; 
NthpfisAk; nrjpy;fisAk; nfhz;Ls;sJ.  
 
,dg;ngUf;fk;:  
khh;fhd;~pah cly> ghypdg;ngUf;f Kiwfspy; ,dg;ngUf;fk; nra;fpwJ.  
 
cly ,dg;ngUf;fk;:  
 
clyfj;jpd; njhlh;r;rpahd ,wg;G kw;Wk; mOfy;> Ntw;wplf; fpisfs; Njhd;Wjy;> 
n[k;khf;fs; Kisj;jy; Mfpa Kiwfspy; cly ,dg;ngUf;fk; eilngWfpwJ. clyj;jpd; 
,wg;G kw;Wk; mOfy; Nkw;gFjpapypUe;J njhlq;FfpwJ. ftl;il fpisj;jYw;w gFjpia 
milAk; nghOk; clyk; ,UgFjpfshfg; gphpfpwJ. xt;nthU gFjpAk; jd;dpr;irahf xU 
Gjpa clykhf tsh;fpwJ. Ntw;wplf; fpisfs; NfkPl;lfj;jhtuj;jpd; fPo;g;Gwj;jpypUe;J 
Njhd;Wfpd;wd. ,f;fpisfs; jha; clyj;jpypUe;J gphpe;J jd;dpr;irahfj; jdp clykhf 
tsh;r;rpailfpd;wd. n[k;khf;fs; cly ,dg;ngUf;fj;jpw;F cjTk; gy nry;fshy; Md 
rpwg;G cWg;GfshFk;. ,it clyj;jpd; Nkw;g;gug;gpy; rpW fpzzq;fs; Nghd;w mikg;Gfspy; 
Njhd;Wfpd;wd. nghJthf Mz;> ngz; clyj;jpypUe;J Njhd;Wk; n[k;khf;fs; KiwNa Mz;> 
ngz; NfkPl;lf clyj;ijj; jUfpd;wd.  
 
ghypdg;ngUf;fk;:  
 
khh;fhd;~pahtpy; ghypd cWg;Gfs; rpwg;G tif Fopj;jsq;fisf; (Receptacle) nfz;l 
Nfk;kPl;lfj;jhq;fpfspy; Njhd;Wfpd;wd. Me;jphPbaj;ijj; jhq;Fk; mikg;g Me;jphPbaj;jhq;fp 
(Antheridiophore) vd;Wk;> Mh;f;fpNfhzpaq;fisj; jhq;Fk; mikg;G Mh;f;fpNfhzpaj;jhq;fp 
(Archegoniophore) vd;Wk; miof;fg;gLfpd;wd khh;fhd;~pah Xh; xUghYly (Dioecious)  
 
tifiar; rhh;e;jJ. Mz; kw;Wk; ngz; jhq;fpfs; ntt;NtW jhtuq;fspy; 
Njhw;Wtpf;fg;gLfpd;wd. gpiuNah/igl;fspd; ghYWg;G gy nry;fshy; MdJ Mz;ghYWg;G 
Me;jphPbak; vd;W miof;fg;gLfpwJ. ,J ,Ufirapiofisf; nfhz;l efUk; Mz; 
NfkPl;Lfis cUthf;FfpwJ. ngz; ghYWg;G Mh;f;fpNfhzpak; vd;W miof;fg;gLfpwJ. ,J 
FLit tbitg; ngw;W> xU Kl;ilia cUthf;FfpwJ. fUTWjYf;F ePh; mtrpakhdJ. 
efUk; Mz;NfkPl;Lfs; ntspNaw;wg;gl;L ePhpy; ePe;jp Mh;f;fpNfhzpaj;jhy; Ruf;fg;gLk; 
Ntjpg;nghUshy; <h;f;fg;gLfpwJ. gy efUk; Mz;NfkPl;Lfs; Mh;f;fpNfhzpaj;jpDs; 
Eioe;jNghJk;> xNu xU efUk; Mz;NfkPl; kl;LNk Kl;ilAld; ,ize;J fUKl;ilia 
cUthf;FfpwJ. fUKl;il tpj;jfj;jhtu jiyKiwapd; Kjy; nry;yhFk;. fUKl;il gy 
nry;fSila mikg;ghd tpj;jfj;jhtuj;ij cUthf;FfpwJ tpj;jfj;jhtuk; jdpj;J thOk; 
jpwdw;wJ. xspr;Nrh;f;if jpwDila NfkPl;lfj;jhtuj;NjhL ,ize;J mjpypUe;J 
Cl;lg;nghUl;fis ngWfpwJ. tpj;jfj;jhtuk; ghjk;> rPl;lh> ntbtpj;jfk; (capsule)vd %d;W 
gFjpfshfg; gphpj;jwpag;gLfpwJ. ghjk; Fkpo;Nghd;w mikg;igg; ngw;Wf; NfkPl;lfjhtuj;jpy; 
Gije;Js;sJ. ,J NfkPl;lfj;jhtuj;jpypUe;J Cl;lj;ij vLj;J tpj;jfj; jhtujpjw;F 
flj;JfpwJ> Fl;ilahd rPl;lh ghjj;ijAk; ntbtpj;jfj;ijAk; ,izf;fpwJ. ntbtpj;jfk; 
XuLf;fhyhd ghJfhg;G NkYiwiag; ngw;Ws;sJ. ntbtpj;jfk; vz;zw;w vNyl;lh;fisAk; 
xw;iwkba tpj;JfisAk; nfhz;Ls;sJ. ntbtpj;jfk; '%Lftrk;' (Calyptra) vdg;gLk; 
ghJfhg;ghd ciwahy; #og;gl;Ls;sJ. Kjph;e;j ntbtpj;jfk; ntbj;J tpj;Jfs; 
ntspNaw;wg;gLfpd;wd. vNyl;lh;fs; tpij guTjYf;F cjtp nra;fpd;wd. rhjfkhd 
#o;epiyfspy; tpj;Jfs; Kidj;Jg; Gjpa NfkPl;lfj;jhtukhf tsh;fpwJ. khh;fhd;~pahtpd; 
tho;f;ifr; Row;rpay; xw;iwkba NfkPl;lfjhtu epiyAk;> ,ul;ilkba tpj;jfj; jhtu 
epiyAk; khwpf; khwp fhzg;gLtjhy; re;jjp khw;wk; cs;sJ.  
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/g;A+Ndhpah:  
 tFg;G – gpiuahg;rplh  
 thpir - /g;A+NdhpNay;];  
 FLk;gk; - /g;A+NdhpNarp  
 Nghpdk; - /g;A+Ndhpah  
 
/g;A+Ndhpah nghJthff; 'fapW kh];' (Cord moss) vd miof;fg;gLfpwJ. ,it cyfk; 
KOtJk; gutpf; fhzg;gLfpwJ. /g;A+Ndhpah i`f;Nuhnkl;hpfh nghJthff; fhzg;gLk; 
rpw;wpdkhFk;. ghiwfspy; mlh;j;jpahf tsh;fpd;wd. kuq;fspd; jz;Lg;gFjpapYk;><ukhd 
Rth;fs;><ukhd kz; Nghd;w ,lq;fspYk; tsh;fpd;wd. ,it kz; cUthf;fj;jpy; 
(Pedogenesis) nghpJk; cjTfpd;wd.  
 
Gw mikg;G:  
 
jhtu clyk; NfkPl;lfj;jhtu re;jjp rhh;e;jJ. rpwpa 1.3 nr.kP cauk; nfhz;l vspa ,iy 
Nghd;w mikg;Gfs;> epkph;e;j Mug;Nghf;fhd jz;L Nghd;w ika mr;rpy; Roy;Kiwapy; 
mike;Js;sJ. NfkPl;lfj;jhtuk; tsh;jsj;Jld; gy nry; Nthpfs; %yk; nghUe;jpAs;sJ. 
Nthpfspy; rha;thd FWf;Fr;Rth; fhzg;gLtJ ,jd; rpwg;ghFk;. ,iyfs; vspa> fhk;gw;w> 
Kl;il tbitg; ngw;W> mfd;w rt;T Nghd;w mbg;gFjpiaAk;> $h;ikahd EdpiaAk; 
nfhz;Ls;sd.  
 
cs;sikg;G:  
ika mr;rpd; FWf;F ntl;Lj;Njhw;wk;:  
 
ika mr;rpd; FWf;F ntl;L Njhw;wj;jpy; Gwj;Njhy;> Gwzp> ika cUis Mfpa gFjpfs; 
fhzg;gLfpd;wd. ntspg;Gw mLf;F Gwj;NjhyhFk;. ,J gRq;fzpfq;fisf; nfhz;l 
nry;fshy; MdJ. Gwzpg;gFjp ghuq;ifkh nry;fisf; nfhz;Ls;sJ. ,sk; ika mr;rpd; 
jz;bYs;s nry;fs; gRq;fzpfj;ij nfhz;Ls;sd. Kjph;e;j jz;bd; ntspg;Gwr; nry;fs; 
rptg;G fye;J gOg;G epwj;ijAk; jbj;j nry;RtiuAk; ngw;Ws;sd. rpwpa ,iy ,OitfSk; 
fhzg;gLfpd;wd. ika cUis FWfpa nky;ypa Rth; nfhz;l ePz;l epwkw;w 
GNuhl;Nlhgpshrkw;w nry;fshyhdJ. ,it ePh; kw;Wk; jhJg;nghUl;fisf; flj;j 
cjTfpd;wd.  
 
,iyapd; FWf;F ntl;Lj;Njhw;wk;:  
ikag;gFjp njspthd ikaeuk;igg; ngw;W> gy mLf;Ffshyhd nray;fshy; MdJ. 
gf;fthl;L ,iyj;jhs; mjpfg; gRq;fzpfq;fsf; nfhz;l xuLf;F nry;fshy; MdJ. ika 
euk;gpy; rpwpa> rw;Nw jbj;j> FWfpa nry;fshyhd ,iofs; fhzg;gLfpd;wd. ,it 
flj;JjYf;F cjTfpwJ.  
 
,dg;ngUf;fk;:  
/g;A+Ndhpahtpy; cly ,dg;ngUf;fk;> ghypdg;ngUf;fk; Mfpa Kiwfspy; ,dg;ngUf;fk; 
eilngWfpwJ.  
 
cly ,dg;ngUf;fk;:  
,J fPo;f;fhZk; Kiwfspy; eilngWfpwJ.  
 

1. Kjy; epiy GNuhl;Nlhdpkh Jz;lhjy;  
2. tpj;jfj; jhtuj;jpd; VNjDk; xU gFjpapypUe;J ,uz;lhk; epiy GNuhl;Nlhdpkhf;fs; 

cUthjy;.  
3. GNuhl;Nlhdpkhtpd; Edp nry;fspypUe;J cUthFk; n[k;khf;fs;  
4. Nthpfspy; Njhd;Wk; rpWFkpo; nkhl;Lfs; (Bulbils)  

 
ghypdg;ngUf;fk;:  
/g;A+Ndhpah ,Ughy; jhtu tifia (Monoecious) rhh;e;jJ. Mz;> ngz; ,dg;ngUf;f 
cWg;Gfs; xNu jhtuj;jpd; ntt;NtW fpisfspy; Njhd;Wfpd;wd. Mz; ghYWg;G 
Me;jphPbakhFk;. ,it Me;jphPbaf; fpisapy; xU nfhj;jhfj; Njhd;Wfpd;wd. ,it 
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nghpNfhzpak; vdg;gLk; rpwg;Gtif ,iyfshy; (nghpNfhzpa ,iyfs; - Perigonial leaves) 
#og;gl;Ls;sd. Me;jphPbaq;fSf;fpilNa fhzg;gLk; gy nry;fshyhd ,iofs; kyl;L 
,iofs; my;yJ ghuh/igrp]; vd (Paraphysis) miof;fg;gLfpd;wd. ,it 
gRq;fzpfq;fisg; ngw;Ws;sjhy; xsph;Nrh;f;ifapy; <LgLfpd;wd. ,it ePuhtpg; Nghf;iff; 
Fiwj;J> Me;jphPba fpisfSf;Fg; ghJfhg;gspj;Jj; je;Jfp tpirahy; (Capillary) ePiuj; 
Njq;fr; nra;Jk;> kpA+rpNy[; jputj;ijr; Ruf;fr; nra;Jk;> efUk; Mz; NfkPl;Lfs; ntspNaw 
cjTfpd;wd. xt;nthU Me;jphPbaKk; xuLf;F ntspAiwahy; ghJfhf;fg;gLfpwJ. ,J 
ngUe;jpushfj; jpuz;l Mz; nry;fis (Androcytes) #o;e;Js;sJ. Mz; nry;fs; 
,Ufirapiofisf; nfhz;l efUk; Mz;NfkPl;Lfshf cUkhw;wkilfpd;wd ngz; 
,dg;ngUf;f cWg;G Mh;f;fpNfhzpaq;fs; MFk;. ,it nfhj;jhf Mh;f;fpNfhzpaf;fpis kPJ 
Njhd;Wfpd;wd. Mz; fpisapd; mbg;gFjpapy; gf;fhtl;by; Mh;f;fpNfhzpaf; fpisfs; 
Njhd;Wfpd;wd. ,ijr;#oe;J nghpNf~ay; ,iyfs; (Perichaetial leaves) fhzg;gLfpd;wd. 
,tw;wpYk; kyl;L ,iofs; fhzg;gLfpd;wd. FLit tbthd xt;nthU Mh;f;fpNfhzpaKk; 
mfd;w ntz;lh;> ePz;l fUj;Jg;gFjpia nfhz;Ls;sd. ntz;lh; gFjpapy; ntz;lh; fhy;tha; 
nry;fs; kw;Wk; Kl;iliag; ngw;Ws;sJ. fOj;Jg;gFjp fOj;Jf; fhy;tha nry;fisf; 
nfhz;Ls;sJ. fUTWjYf;F ePh; kpf mtrpakhfpwJ.  
 
Me;jhPbaf; fpisapYs;s efUk; NfkPl;Lfs; kioePhpd; cjtpAld; Mh;f;fpNfhzpaf; 
fpisapYs;s Mh;f;fpNfhzpaj;jpw;Ff; flj;jg;gLfpd;wd. Mh;f;fpNfhzpaj;jpd; Ntjp <ug;gpdhy; 
(Chemotaxis)vz;zw;w efUk; Mz;NfkPl;Lf;fs; Mh;f;fpNfhzpaj;jpDs; Eiofpd;wd. Mdhy; 
xd;W kl;LNk Kl;ilAld; ,ize;J ,ul;ilkba (2n) fUKl;il cUthfpwJ. ,J 
tpj;jfj;jhtu re;jjpapd; Kjy; nry;yhFk;. NkYk; ,J gFg;gile;J tpj;jfj;jhtuj;ij 
cUthf;FfpwJ.  
 
tpj;jfj;jhtuk; my;yJ ntb tpj;jfj;jpd; mikg;G:  
 
/g;ANdhpahtpd; Kjph;e;j tpj;jfj;jhtuk; rpf;fyhd mikg;GilaJ. ,J ghjk; (Foot), rPl;lh 
(Seta) ntbtpj;jfk; (Capsule) vd;W %d;W gFjpfshfg; gphpj;jhpag;gLfpwJ. ghjk; rpwpaJ> 
$k;G tbtKilaJ>NfkPl;lfj;jhtuj;jpy; Gije;Js;sJ. ePz;l> nkype;j> rPl;lh ePiuAk; 
Cl;lg;ngUl;fisAk; ntbtpj;jfj;jpw;F flj;JfpwJ. ntbtpj;jfk; rpwg;G ghjk; (Apophysis), 
jPf;fh> Edpj;Jis (Operculum) Mfpa gFjpfisf; nfhz;Ls;sJ. ,jd; Rth; nry;fs; 
gRq;fzpfj;ijf; nfhz;Ls;sd. tskw;w fPo;g;gFjpahd rpwg;G ghjk; ntbtpj;jfj;ijAk; 
rPl;lhitAk; ,izf;fpwJ. Gwj;NjhypYs;s ,iyj;Jisfs; tspg; ghpkhw;wj;jpw;F 
cjTfpd;wd. rpwg;Gg;ghjj;jpYs;s nry;fs; xspr;Nrh;f;ifapy; <LgLtjhy; /g;ANdhpahtpd; 
tpj;jf clyk;> NfkPl;lf clyj;ijg; gFjpasT kl;LNk rhh;e;Js;sJ.  
 
tskhd jPf;fh gFjp ntbtpj;jfj;jpd; ikag;gFjpahFk;. ,J ikaj;jpYs;s fhYnky;yh 
gFjpiaAk; mijr; #o;e;Js;s tpj;Jg;igiaAk; nfhz;Ls;sJ. tpj;Jg;igiag; #o;e;J 
nky;ypa> ePz;l ghuq;ifkh nry;fshy; Md bugpf;Fyq;fs; (Trabeculae) fhzg;gLfpwJ. ,J 
tpj;Jg;igapd; ntspr;Rthpy; njhlq;fp> ntbj;jfj;jpd; cl;Rth; tiu ePz;Ls;sJ. 
tpj;Jg;igapYs;s tpj;J jha;nry;fs;> Fd;wy; gFg;gile;J xw;iwkba tpj;Jfisj; 
jUfpd;wd. ntbtpj;jfj;jpd; Edpg;gFjpapy; EdpJis (Opecculum), nghp];Nlhk; Mfpa 
gFjpfs; fhzg;gLfpd;wd. EdpJsi ntbtpj;jfj;jpd; %bNghd;w gFjpahFk;. ,J 
ntbtpj;jfk; ntbj;jgpd; tl;lkhd fpz;zk; Nghd;w %bahf ntspNaWfpwJ. nghp];Nlhk; 
xd;W my;yJ ,Uthpirfspy; jbj;j gw;fs; Nghd;w ePl;rpfisf; nfhz;Ls;sJ. ,it ePiu 
cwpQ;Rk; jd;ik nfhz;Ls;sjhy; tpj;Jfs; ntspNaw cjTfpd;wd.  
 
rhjfkhd #o;epiyfspy8; tpj;Jfs; Kisj;J E}y; Nghd;w> gRikahd> fpisj;j 
GNuhl;NlhdPkhitj; jUfpd;wd. ,J NthpfisAk; nfhz;Ls;sJ. gf;fthl;L nkhl;Lfs; Gjpa 
jhtukhf tsh;fpd;wd. /g;ANdhpahtpd; thof;ifr; Row;rpapy; xw;iwkba NfkPl;lfj;jhtu 
re;jjpAk;> ,ul;ilkba tpj;jfj;jhtuk; re;jjpAk; khwpkhwpf; fhzg;gLtjhy; re;jjp khw;wk; 
nfhz;Ls;sJ.  
 
nlhpNlh/igl;fs;:  
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tpijfsw;w th];Fy G+thj;jhtuq;fs; (Seedless Vascular Cryptogams):  
 
Kjd; Kjyhf cz;ik epyj;jhtuj; njhFg;ghf mwpag;gLgit nlhpNlh/igl;fshFk;. NkYk; 
,itjhd; th];Fyj; jpRf;fshd iryk;> /GNshak; ngw;w Kjy; jhtuq;fshdjhy; 
th];Fyj;njhFg;Gila G+thj;jhtuq;fs;' (Vascular cryptogams) vd miof;fg;gLfpd;wd. 
fpsg; kh];fs; (Club mosses), Fjpiuthypfs; (Horse tail), ,wFj;jhtuq;fs; (Quill worts), ePH 
nguzpfs; (Water ferns), kug;nguzpfs; (Tree ferns) Nghd;wit ,g;gphpitr; rhh;e;jit.  
 
nlhpNlh/igl;fs; iryk;> /GNshak; Mfpa th];Fyj; jpRf;fisg; ngw;W epyr;r#oYf;Nfw;gj; 
jk;ikr; rpwg;ghfj; jftikj;Jf; nfhz;l jthuq;fs; MFk;. ,it NgypNahNrhapf; Copapd; 
bNthdpad; fhyfl;lj;jpy; (400 kpy;ypad; Mz;LfSf;F Kd;) kpFjpahff; fhzg;gl;ld. 
,j;jhtuq;fs; ngUk;ghYk; <ugjk; epiwe;j> Fsph;e;j ePUs;s> epokhd gFjpfspy; tsuf;$ba 
rpW nrbfshFk;. rpy nlhpNlh/igl;fspd; tpsf;fg;glq;fs; nfhLf;fg;gl;Ls;sd.  
 
nlhpNlh/igl;fspd; nghJg;gz;Gfs;:  
 
• jhtu cly; Xq;fpa tpj;jfj; jhtu (2n) re;jjpiar; rhh;e;jJ. ,J cz;ikahd Nth;> 

jz;L> ,iy vd NtWghL mile;J fhzg;gLfpwJ.  
 

• Ntw;wpl Nth;fs; fhzg;gLfpd;wd.  
 

• jz;L xUghj (Monopodial) my;yJ ftl;il fpisj;jiyg; ngw;Ws;sJ.  

• Ez;zpiyfs; my;yJ Nghpiyfs; nfhz;Ls;sd.  
 

• th];Fyf; fw;iwfs; GNuhl;Nlh];;By; tifiar; rhh;e;jit. rpytw;wpy; irgNdh];By; 
fhzg;gLfpwJ. vLj;Jf;fhl;L khh;rPypah  
 

• epiuf; flj;Jk; Kf;fpaf; $Wfs; buf;fPLfs; MFk;. nryh[pndy;yhtpy; iryf;Foha;fs; 
(Vessels) fhzg;gLfpd;wd.  
 

• tpj;ij jhq;Fk; ig Nghd;w gFjp tpj;jfk; vdg;gLk;. tpj;jfq;fs; tpj;jf ,iyfs; 
(Sprophyll) vdg;gLk;. rpwg;G ,iyfspy; Njhd;Wfpd;wd. rpy jhtuq;fspy; tpj;jfapiyfs; 
neUf;fkhf mike;J $k;G my;yJ ];l;nuhigy]; vd;w mikg;ig cUthf;Ffpd;wd. 
vLj;Jf;fhl;L: nryh[pndy;yh><f;tprpl;lk;.  
 

• ,it xj;jtpj;Jj;jd;ik –Homosporous (xNu tifahd tpj;Jfs; vLj;Jf;fhl;L: 
iyf;NfhNghbak;) my;yJ khw;Wtpj;Jjd;ik Heterosporous (,U tifahd tpj;Jfs; 
vLj;Jf;fhl;L: nryh[pndy;yh) cUthf;Ffpd;wd. khw;Wtpj;jfj;jd;ik tpij 
Njhd;WjYf;F Muk;g my;yJ Kd;Ndhbahff; fUjg;gLfpwJ.  
 

• tpj;jfk; cz;ik tpj;jfk; (Eusporangiate) (gy Njhw;WtpfspypUe;J tpj;jfk; cUthjy;) 
my;yJ nkyptpj;jfk; (Leptosporangiate) (tpj;jfk; jdpj; Njhw;WtpapypUe;J cUthjy;) 
vd ,Utif tsh;r;rpiar; rhh;e;Js;sJ.  
 

• tpj;Jjha;nry; Fd;wy; gphptpw;F (Meiosis) cl;gl;L xw;iwkba (n) tpj;Jfis 
cUthf;Ffpd;wd.  
 

• tpj;Jfs; Kisj;Jg; gRikahd> gy nry; nfhz;l> jdpj;J thOk; jpwd; nfhz;l> ,ja 
tbt xw;iwkba (n) rhh;gpd;wp thOk; Kd; clyj;ij (prothallus) cUthf;Ffpd;wd.  
 

• cly ,dg;ngUf;fk; Jz;lhjy;> xa;T epiy nkhl;Lfs; (Resting buds), Nth;f;fpoq;Ffs; 
(Root tubers), Ntw;wpl nkhl;Lfs; Njhw;Wtpj;jy; Mfpa Kiwfspy; eilngWfpwJ.  
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• ghypdg;ngUf;fk; fUKl;il ,izT tifiar; rhh;e;jJ. Me;jphPbak;> Mh;f;fpNfhzpak; 

Kd;clyj;jpy; Njhw;Wtpf;fg;gLfpd;wJ.  
 

• Me;jphPbAk; gyfirapiofisf; nfhz;l RUz;l mikg;Gila efUk; Mz; NfkPl;fis 
cUthf;FfpwJ.  
 

• FLit tbt Mh;f;fpNfhzpak;> ntz;lh; vd;w mfd;w mbg;gFjpiaAk;> ePz;l. FWfpa 
fOj;Jg;gFjpiaAk; nfhz;Ls;sJ. ntz;lh; gFjpapy; Kl;ilAk;> fOj;Jg; gFjpapy; 
fOj;Jf;fhy;tha; nry;fSk; fhzg;gLfpd;wd.  
 

• fUTWjYf;F ePh; mtrpakhfpwJ. fUTWjYf;Fg; gpd; cUthFk;.  
 

• Me;jphPbak; gy;firapiofisf; nfhz;l RUz;l mikg;Gila efUk; Mz; NfkPl;fis 
cUthf;FfpwJ.  

• FLit tbt Mh;f;fpNfhzpak;> ntz;lh; vd;w mfd;w mbg;gFjpiaAk;. ePz;l>FWfpa 
fOj;Jg;gFjpiaAk; nfhz;Ls;sJ. ntz;lh; gFjpapy; Kl;ilAk;> fOj;Jg; gFjpapy; 
fOj;Jf;fhy;tha; nry;fSk; fhzg;gLfpd;wd.  

• fUTWjYf;F ePh; mtrpakhfpwJ. fUTWjYf;Fg; gpd; cUthFk;. ,ul;ilkba (2n) 
fUKl;il Fd;wypy;yh gFg;gpw;F (Mitosis) cl;gl;Lf; fUitj; Njhw;Wtpf;fpwJ.  

• nlhpNlh/igl;fspy; ghypiztpd;ik (Apogamy) Fd;wypy;yh tpj;Jj;jd;ik (Apospory) 
Mfpad fhzg;gLfpd;wd.  
 

nlhpNlh/igl;fspd; tifg;ghL:  
nua;kh; 1954-y; nlhpNlh/igl;fSf;F xU tifg;ghl;il Kd;nkhope;jhh;. ,jpy; 
nlhpNlh/igl;fs; Ie;J Jizg; gphpTfshfg; gphpf;fg;gl;Ls;sd.  
 
mit 1. irNyh/igl;lhg;rplh  
 2. irNyhlhg;rplh  
 3. iyfhg;rplh  
 4. ];gPdhg;rplh 
 5 Buhg;rplh.  
,t;tifg;ghL 19 JiwfisAk;> 48 FLk;gq;fisAk; cs;slf;fpAs;sJ.  
 
nlhpNlh/igl;fspd; nghUshjhug; gad;fs;:  
 

nlhpNlh/igl;fs; gad;fs; 
UNkh`;uh mbahz;bghh;kp]; 
(Njhnyhj;j ,iyg;nguzp)  

ntl;Lkyh; xOq;fikg;G (cut flower 
arrangements) nray;Kiwfspy; 
gad;gLfpwJ. 

khh;rPypah (muf;fPiu)  czthfg; gad;gLj;jg;gLfpwJ 
mNrhy;yh caphp cukhfg; gad;gLj;jg;gLfpwJ. 
biuahg;lhp]; gpypf;]; - kh];  ehlhg;GO ePf;Ftjw;F  
nlhp]; tpl;Nll;lh kz;zpy; cs;s td; cNyhfq;fis 

(Heavy metals) ePf;fk; nra;a 
gad;gLfpwJ caphptop rPh;jpUj;jk; - 
Bioremediation) 

nlhpbak; rpw;wpdk; ,iyfs; gr;ir epwr; rhaj;jpidj; 
jUfpd;wd.  

<f;tprpl;lk; rpw;wpdk;  mOf;F mfw;WjYf;Fj; jhtuj;jpd; 
jz;Lfs; gd;gLj;jg;gLfpwJ.  

irNyhl;lk;> iyf;NfhNghbak; 
nr 

myq;fhuj;jpw;fhf tsh;f;f 
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th];Fyj; jhtuq;fspd; Xq;Fj;jd;ikf;Fk; ntw;wpfukhd tsh;r;rpf;Fk; 
fhuzkhdit.  
 

• gue;J tsh;e;j Nth;j;njhFg;G  
• jpwd;kpf;f flj;Jj; jpRf;fs; fhzg;gLjy;  
• cyh;jiyj; jLg;gjw;Ff; fpA+l;bfps; fhzg;gLjy; 

• tspg; ghpkhw;wk; jpwk;gl nray;gl ,iyj;Jisfs; fhzg;gLjy;  
 
nua;kh; 1954-y; nlhpNlh/igl;fSf;F xU tifg;ghl;il Kd;nkhope;jhh;. ,jpy; 
nlhpNlh/igl;fs; Ie;J Jizg; gphpTfshfg; gphpf;fg;gl;Ls;sd.  
 
 

nlhpl;Nlh/igl;fs; 
 

irNyhigl;lhg;rplh  irNyhlhg;rplh   ];gPdhg;rplh Buhg;rplh 
midj;Jk; mope;j 
jhtuq;fs;.  
jz;L kw;Wk; kl;l 
epyj;jz;L kl;LNk 
nfhz;ljhtu cyfk;  
Nth;fSk; ,iiyfSk; 
fhzg;gltpy;iy. 
xj;jtpj;Jjd;ik 
cilaJ  
ehd;fik tpj;Jfs; 
Edpapyike;j 
tpj;jfq;fspy; 
Njhw;Wfpd;wd.  
vLj;Jf;fhl;L : iudpah 

Nth;fsw;w Mdhy; 
G+Q;irfNshL 
njhlh;Gila jhtu 
clyk;. rpwpa 
nrjpy; Nghd;w 
tshpfs; 
,iyfisf; 
Fwpf;fpwJ. 
NfkPl;lf jhtuk; 
epwkw;wJ 
G+Q;irfSld; 
njhlh;GilaJ 
xj;jtpj;Jj;jd;ik 
cilaJ. tpj;Jfs; 
tpj;jfk; my;yJ 
$l;Ltpj;jfj;jpy; 
Njhd;Wfpd;wd. 
vLj;Jf;fhl;L: 
irNyhl;lk; 

                                                    jhtu cly; Nth;> 
jz;L> ,iy vd 
NtWghL 
mile;Js;sJ.  
Nghpiyfisf; 
nfhz;l midj;J 
nlhpNlh/igl;fisAk; 
cs;slf;fpaJ.  
,iy gs;sq;fs; 
fhzg;gLfpwJ.  
tpj;jfq;fs; 
xUq;fpize;J 
tpj;jfj; 
njhFg;Gfshf 
cs;sd.  

nryh[pndy;yh:  
 tFg;G – iyf;fhg;rplh 
 thpir– nryh[pndy;Nyy;];  
 FLk;gk; - nryh[pndy;Nyrp  
 Nghpdk; - nryh[pndy;yh  
 
nryh[pndy;yh nghJthf '];igf; kh];' vd miof;fg;gLfpwJ. ,it<ukhd> ntg;gkz;ly> 
kpj ntg;gkz;lyf; fhLfspy; fhzg;gLfpd;wd. nr. &g];l;hp];> nr. nygpNl/gpy;yh Mfpait 
tws;epyj; jhtuq;fshFk;. nr. fpuhrpahdh> nr. fpiuNrhfhy];> nr. nkfh/gpy;yh Nghd;wit 
nghJthf fhzg;gLk; rpy rpw;wpdq;fshFk;. rpy nryh[pndy;yh rpw;wpdq;fs; twl;rp 
fhyq;fspy; KO jhtuKk; RUz;LtpLfpwJ. <ug;gjk; fpilj;jTld; ,it kPz;Lk; gRikg; 
ngWfpd;wJ. ,t;tif rpw;wpdq;fs; kPnsOk; jhtuq;fs; (Resurrection plants) vd;W 
mwpag;gLfpd;wd.  
 
Gw mikg;G:  
 
tpj;jfj;jhtur; (2n) re;jjpiar; rhh;e;j jthu clyk; Nth;> jz;L> ,iy vd NtWghL 
mile;Js;sJ. nryh[pndy;yh gy;NtW tpjkhd tshpay;igg; ngw;Ws;sJ.epyk;glh; nfhb 
(nr.fpuhrpahdh) gFjp epkph;e;jit (nr.&g];l;hp];)> epkph;e;jit (nr. vhpj;Nuhg];) VWnfhb 
(nr.my;ypfd;];)> njhw;Wj;jthuk; (nr.xhpfhdh) ngUk;ghyhd rpw;wpdq;fs; gy;yhz;L tho; 
jthuq;fshf cs;sd. jz;L> ,iy mike;jpUf;Fk; Kiwapd; mbg;gilapy; nryh[pndy;yh 
xj;j ,iy mikg;Gila (Homoeophyllum) khw;W ,iy mikg;Gila (Heterophyllum) vd 
,U IizNghpdq;fshfg; gphpf;fg;gl;Ls;sJ.  
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xj;j ,iy mikg;Gilait epkph;e;j jz;by; foyiktpy; mike;j xNu tifahd 
,iyfisf; nfhz;l rpw;wpdq;fisAk; (nr. &g];l;hp];> nr. xhpfhdh)> khw;W ,iy 
mikg;Gilait Fl;ilahd> epkph;e;j fpisfs; nfhz;l> epyk;glh; jz;by; Nky;fPo;NtWghL 
nfhz;l ,iyfs; (nr. fpuhrpahdh. nr. nyg;gpNlh/gpy;yh) ngw;Ws;sd.  
 
Nth;:  
 
Kjy;epiy Nth;fs; FWfpa fhyk; thof;$bait. vdNt Ntw;wpl Nth;fisj; 
Njhw;Wtpf;fpwJ. fpisfs; gphpAK; ,lk; my;yJ jz;bd; mbg;gFjpapy; Kbr;R Nghd;W 
fhzg;gLk; gFjpapy; ,t;Nth;fs; Njhd;Wfpd;wd. ,it mfj;Njhd;wpfshFk; (Endogenous).  
 
Nth;j;jhq;fp (Rhizophore): 
 
gy rpw;wpdq;fspy; ePz;l> cUis Nghd;w fpisj;jyw;w> ,iyfsw;w mikg;Gfs; jz;bd; 
mbg;gFjpapy; fpisfs; gphpAkplj;jpy; Njhd;Wfpd;wd. ,it Nth;jhq;fpfs; vd 
miof;fg;gLfpd;wd. ,it Neuhf fPo;Nehf;fp tsh;e;J nfhj;jhf Ntw;wplk; Nth;fisj; 
jUfpd;wd.  
 
jz;L:  
 
Neuhf epkph;e;j> ,Ugf;f fpisj;jYila my;yJ epk;glh; gf;ff;fpisfs; nfhz; jz;L 
fhzg;gLfpwJ. epyk;glh; jz;L Nky;> fPo; NtWghL nfhz;lit.  
 
,iyfs;:  
Ez;zpiyfs; fhk;gw;Wk;> vspa ,iyahfTk; cs;sd. xU ika euk;G kl;Lk; ,iyfspy; 
fhzg;gLfpwJ. cly ,iyfSk;> tpj;jf ,iyfSk; rpwap> rt;T Nghd;w rpWeh (Ligle) 
vdg;gLk;. ePl;rpfisf; nfhz;Ls;sd. ,jd; mbg;gFjpapy; miuf;Nfhs tbtKila nky;ypa 
nry;fspd; njhFg;G fhzg;gLfpwJ. ,jw;F 'fpshNrhNghbak;' (Glossopodium) vd;W ngah;. 
,t;tikgpd; gzp vd;dntd;W njhpahtpbDk; ,t;tikg;G ePH cwpQ;Rjy;> Ruj;jy;> jz;Lj; 
njhFg;ig cyh;jypypUe;J ghJfhj;jy; Mfpa gzpfspy; njhlh;Gilajhff; fUjg;gLfpwJ. 
xj;j ,iyaikg;G tifiar; rhh;e;j rpw;wpdq;fs; jz;ilr; Rw;wp Roy; mikg;gpy; mike;j 
xNu tif ,iyfisAk;> khw;W ,iy mikg;igr; rhh;e;j rpw;wpdq;fspd; Nkw;gFjpapy; 
,Uthpir rpw;wpiyfisAk; (Microphylls), fPo;ggFjpapy; xUthpir NghpiyfisAk; 
(Megaphylls) nfhz;Ls;sd.  
 
cs;sikg;G:  
Nth;: 
Nth; FWf;Fntl;Lj; Njhw;wj;jpy; ntspaLf;fhd Gwj;Njhiyg; ngw;Ws;sJ. Gwj;Njhy; nry;fs; 
ePl;rpaile;j nry;fshy; MdJ. Gwzp xUtifahd nky;ypa RtUila 
ghuq;ifkhtpdhyhdJ. Gwzpapd; cs;sLf;F mfj;Njhy; vd mwpag;gLk;. xUKid 
ntspNehf;F iryk; nfhz;l GNuhl;Nlh];By; fhzg;gLfpwJ.  
 
Nth;j;jhq;fp (Rhizophore):  
 
Nth;j;jhq;fpapd; ntspg;Gw mLf;F XuLf;F nry;fshy; Md Gwj;NjhyhFk;. ,J jbj;j 
fpA+l;bf;fpshy; #og;gl;Ls;sJ. Gwzp ntspg;Gw ];fpsPuq;ifkh mLf;F> cl;Gw ghuq;ifkh 
mLf;F vd NtWghL mile;Js;J Gwzpapd; cs;sLf;F mfj;NjhyhFk;. xUKid 
ntspNehf;F iryk; nfhz;l GNuhl;Nlh];By; fhzg;gLfpwJ. nr. fpuhrpahdhtpy; ikatpyF 
iryKk;> nr. ml;Nuhtphpbrpy; gpiwtbt iryKk; fhzg;gLfpwJ.  
 
jz;L :  
 
jz;bd; cs;sikg;G Gwj;Njhy;> Gwzp> ];By; Mfpa gFjpfisf; nfhz;Ls;sJ Gwj;Njhy; 
jbj;j fpA+l;bf;fpisf; ntspg;Gwj;jpy; nfhz;l ghuq;ifkh nry;fshy; MdJ. Gwzp nry; 
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,ilntspfspd;wp mike;j ghuq;ifkh nry;fshy; MdJ. nr. nygpNlh/gpy;yhtpy; 
];fpsPuq;ifkh nry;fshy; Md Gwj;Njhybj;Njhy; (Hypodermis) fhzg;gLfpwJ.  
 
Mug;Nghf;fpy; ePz;l bugpf;Fyq;fs; (Trabeculae) vdg;gLk; mfj;Njhy; nry;fs; fhzg;gLtJ 
nryh[pndy;yhtpd; rpwg;Gg; gz;ghFk;. gf;fr;Rthpy; fh];ghhpd; gl;ilfs; fhzg;gLfpd;wd. 
Gwzpapd; cs;sLf;fpYs;s nry;fs; ];Bypid xg;gpLk;NghJ mjpfkhf ePl;rpailtjhy; 
];Biyr; Rw;wp fhw;W ,ilntspfs; Njhd;wp ];By; buhgpf;Fyq;fs; gad;gLj;jp kPjg;gJ 
Nghd;w Njhw;wj;ijj; jUfpwJ. ntspNehf;F iryk; nfhz;l GNuhl;Nlh];By; fhzg;gLfpwJ. 
th];Fyf; fw;iwfspd; vz;zpf;ifapd; mbg;gilapy; NkhNdh];By; tif (nr. fpuhrpahdh) 
kw;Wk; ghyp];By; tif (nr. nytpNfl;lh) vd NtWgLfpwJ. xUKid (nr. fpuhrpahdh) 
my;yJ ,UKid (nr.xhpfhdh) iryk; fhzg;gLfpwJ. buf;fPLfs; fhzg;gLfpd;wd. nr. 
nld;rh> nr. &g];l;hp]; Mfpatw;wpy; iryf;Foha;fs; (Vessels) fhzg;gLfpd;wd.  
 
,iy:  
 
,iyapy; Nkw;Gwj; Njhy; kw;Wk; fPo;g;Gwj;Njhy; fhzg;gLfpwJ. Gwj;Njhy; nry;fspy; 
gRq;fzpfk; fhzg;gLfpwJ. ,UGwq;fspYk; ,iyj;Jisfs; fhzg;gLfpd;wd. ,iyapilj;jpR 
nry;ypilntspfSld; $ba ghuq;ifkh nry;fshy; MdJ. ikaj;jpy; fw;iw ciwahy; 
#og;gl;l th];Fyf; fw;iwAs;sJ. ,jpy; /GNshak; iryj;ijr; #O;e;J fhzg;gLfpwJ.  
 
,dg;ngUf;fk;:  
cly ,dg;ngUf;fk;:  
Jz;lhjy;> rpWFkpo; nkhl;Lfs;> fpoq;Ffs;> xa;Tepiy nkhl;Lfs; cUthjy; Mfpa 
Kiwfspy; cly ,dg;ngUf;fk; eilngWfpwJ.  
 
Jz;lhjy;> rpWFkpo;  
ghypdg; ngUf;fk;:  
ghypdg;ngUf;fj;jpd; NghJ tpe;Jfs; cw;gj;jp nra;ag;gLfpd;wd. nryh[pndy;yh khw;Wtpj;J 
tifiar; rhh;e;jJ (Heterosporus), ,uz;L tif tpj;Jfis cUthf;FfpwJ Ez;tpj;Jfs; 
Ez;tpj;jfj;jpypUe;J (Microporangium), ngUtpj;Jfs; (Megaspores) ngUtpj;jfj;jpYk; 
(Megasporangium) Njhd;Wfpd;wd. tpj;jfq;fs; ngUtpj;;jf ,iyfs; kw;Wk; Ez;tpj;jf 
,iyfspd; Nfhzj;jpy; Njhd;Wpfpd;wd.  
 
tpj;jf ,iyfs; ika mr;irr; #o;e;J neUf;fkhf Roy;Kiwapy; mike;J $k;Gfs; my;yJ 
];l;nuhigy];fis (Stobili) cUthf;Ffpd;wd. tpj;jfq;fs; mike;jpUf;Fk; Kiwapy; 
rpw;wpdq;fSf;fpilNa NtWghLfs; fhzg;gLfpd;wd. nryh[pndy;yha;b];> nr. &g];l;hp]; 
Mfpa rpw;wpdq;fspy; ngUtpj;jfq;fs; $k;gpd; mbg;gFjpapy; mike;Js;sd. nr. 
fpuhrpahdhtpy; $k;gpd; mbg;ghfj;jpy; xNu xU ngUtpj;jfk; kl;LNk fhzg;gLk;. nr. ,d; 
mf;tp/Nghypahtpy; xU gf;fk; KOtJk; ngUtpj;jfq;fSk; kWGwk; KOtJk; 
Ez;tpj;jfq;fSk; mike;Js;sd. nr. fpuhrpyp]; nr. ml;Nuhtphpb]; Mfpatw;wpy; 
Ez;tpj;jfq;fSk;> ngUtpj;jfq;fSk; jdpj;jdp $k;gpy; fhzg;gLfpd;wd.  
 
tpj;jfj;jpd; tsh;r;rp Kiw cz;ik tpj;jf tifiar; rhh;e;jJ. tpj;jf Njhw;Wtp Gw,izg; 
Nghf;fhd (Periclinal) nry;gFg;gile;J ntspg;Gw ciwj;Njhw;WtpfisAk; cl;Gw Kd;tpj;J 
Njhw;WtpfisAk; jUfpwJ. Kd;tpj;J Njhw;Wtp nry; kPz;Lk; kPz;Lk; gFg;gile;J tpj;jhf;f 
nry;fs; cUthfpwJ. ,tw;wpypUe;J Ez;tpj;J jha;nry;fs; Njhd;Wfpd;wd. ghpjp 
,izg;Nghf;F (Anticlinal) kw;Wk; Gw ,izg;Nghf;fhd gFg;gile;J Ez;tpj;jfj;jpYs;s 
Ez;tpj;Jjha;nry; Fd;wy; gpsTw;W xw;iwkba Ez;tpj;Jfisj; jUfpwJ. ,NjNghy; 
ngUtpj;jf jha;nry; Fd;wy; gFg;gile;J ehd;F ngUtpj;Jfisj; jUfpd;wd. Ez;tpj;J 
kw;Wk; ngUtpj;J KiwNa Mz; kw;Wk; ngz; NfkPl;lfj;jhtuj;ij Fwpf;fpwJ. NkYk; ,it 
tpj;jfj;jpDs; ,Uf;Fk; NghJ Kisf;fpwJ. Ez;tpj;Jfs; ,U firapioAila efUk; Mz; 
NfkPl;Lfisj; jUfpwJ. ngUtpj;J Mh;f;fpNfhzpaj;ijj; jUfpwJ. efUk; Mz; NfkPl; ePhpy; 
ePe;jp Mh;f;fpNfhzpaj;ijj; jUfpwJ. efUk; Mz; NfkPl; ePhpy; ePe;jp Mh;f;fpNfhzpaj;ij 
milfpd;wJ. Mz; kw;Wk; ngz; NfkPl;Lfs; ,izj;J fUTWjy; eilngw;W cUthFk; 
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,ul;ilkba fUKl;il tpj;jfj;jhtuj;jpd; Kjy; nry;yhFk;. ,J gy Fw;wypy;yh gFg;gpw;F 
cl;gl;L fUthf khwp> gpd; tsh;e;J Kjph;e;j tpj;jfj;jhtukhfpwJ.  
 
nryh[pndy;yhtpd; tho;f;ifr;Row;rpapy; tpj;jfj;jhtu> NfkPl;lfj;jhtu re;jjpfs; khwp khwp 
Njhd;Wtjhy; njspthd re;jjp khw;wk; fhzg;gLfpwJ.  
 
mbahz;lk;:  
 gphpT– Buhg;rplh  
 tFg;G – ntg;Nlh];NghuhQ;rpahg;rplh  
 Jiw – gpypf;Nfy;];  
 FLk;gk; - 
 
mbahz;lk; nghJthf 'kq;ifah; $e;jy; nguzp (Maiden hair fern) my;yJ 'elf;Fk; nguzp 
(Walking fern) vd miof;fg;gLfpwJ. cyfpd; ntg;gkz;ly kw;Wk; kjpntg;g kz;lyg; 
gFjpfspy; gutpf; fhzg;gLfpd;wd. mbahz;lk; Nfg;gpy;y]; - ntdphp];> m. ngNll;lk; m. 
fhNll;lk;> m. ntDRl;lk; Mfpait ,e;jpahtpy; nghJthf fhzg;gLk; rpy rpw;wpdq;fshFk;. 
tpe;jfj;jhtuk; Nth;> kl;lepyj;jz;L> ,iyfs; vd NtWghlile;Js;sJ.  
 
Gw mikg;G 
kl;lepyj;jz;L (Rhizome):  
kl;lepyj;jz;L ftl;ilf;fpisj;jy; (Dichotomous) nfhz;l> gy;yhz;L thof;$ba jiuf;fPo;g; 
gFjpahFk;. mbahz;lk; Nfg;gpy;y]; ntdphp]py; ,J glUk; jd;ik nfhz;Lk; m. 
fhNll;lj;jpy; epkph;e;jjd;ik nfhz;Lk; fhzg;gLfpwJ. ,J epiyj;j ,iyabg; gFjpfshYk; 
unkz;lh vdg;gLk; kaphpio Nghd;w Gwj;Njhd;wpfshYk; %lg;gl;Ls;sJ.  
 
Nth;: 
kl;lepyj;jz;bypUe;J Ntw;wpl Nth;fs; Njhd;Wfpd;wd.  
 
,iy:  
,iyfs; 'g;uhz;Lfs;' (Fronds) vdTk; miof;fg;gLfpd;wd. ,it rpwF $l;biyfisf; 
nfhz;Ls;sd. (xUkbf;$l;biy (Unipinnate)m. fhNll;lk;> ,Ukbf;$l;biy (Bipinnate) m. 
Nfg;gpy;y]; - ntdphp];)> ,sk; ,iyfs; mr;RNehf;fpRUz;l mikg;gpy; Circinate vernation) 
cs;sd. ePz;l> fhpa epwk;> gsgsg;ghd ,iyf;fhk;G fhzg;gLfpwJ. midj;J 
rpw;wpdq;fspYk; euk;gikT ftl;ilf;fpisj;jy; Kiwapy; gphpe;J tprpwp Nghy; ,iyj;jhs; 
KOtJk; gutpAs;sJ. ,iy tpspk;Gfspy; Nghyp ,d;^rpaj;jhy; #og;gl;l 
tpj;jfj;njhFg;Gfs; (Sori) fhzg;gLfpd;wd.  
 
cs;sikg;G:  
Nth;:  
Nthpd; cs;sikg;G Gwj;Njhy;> Gwzp> ika th];Fy cUis vd NtWgl;L fhzg;gLfpwJ. 
Nthpd; ntspg;Gw mLf;F Gwj;NjhyhFk;. ,J xU nry;yhyhd Nth;j;J}tpfisf; 
nfhz;Ls;sJ. cs;sLf;F FWfpa ];fpsPuq;ifkhthy; MdJ. vspa ];By; ikaj;jpy; 
,UKid iryj;ijg; ngw;W ,Ugf;fq;fspYk; /GNshaj;ijg; ngw;Ws;sJ.  
 
kl;lepyj;jz;L (Rhizome):  
 
kl;;lepyj;jz;L FWf;Fntl;Lj; Njhw;wj;jpy; fpA+l;bfpspdhy; #og;gl;L xuLf;F Gwj;Njhiyf; 
nfhz;Ls;sJ. rpy Gwj;Njhy; nry;fspy; gy nry;fshyhd J}tpfs; fhzg;gLfpd;wd. 
Gwj;Njhypd; fPohf ,uz;bypUe;J %d;W mLf;F ];fpsPuq;ifkh nry;fshyhd Gwj;Njhy; 
mbj;Njhy; fhzg;gLfpwJ. ghuq;ifkhthy; #og;gl;l mbg;gilj;jpR cs;sJ. ,sk; 
kl;lepyj;jz;by; ,Ugf;f /GNshak; #o;e;j irgNdh];BYk; Kjph;e;j kl;lepyj;jz;by; 
nrhypNdh];By; my;yJ bf;bNah];By; fhzg;gLfpwJ.  
 
,iyf;fhk;G:  
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,iyf;fhk;G FWf;Fntl;Lj; Njhw;wj;jpy; mlh;e;j fpA+bf;fpisf; nfhz;l XuLf;F Gwj;Njhiyg; 
ngw;Ws;sJ. ,ijj; njhlh;e;J ];fpsPuq;ifkhthy; Md Gwj;Njhybj;Njhy; cs;sJ. ,J 
jhtuj;jpw;F cWjpj;jd;ikia jUfpwJ. gue;j fhzf;$ba ghuq;ifkhthyhd 
mbg;gilj;jpRtpd; ikaj;jpy; 'Fjpiu yhl tbt' (Horse – shoe shaped) ];By; 
fhzg;gLfpwJ. iryj;ijr; #o;e;J /GNshak; cs;sJ.  
 
,wF rpw;wpiy (Pinnule) 
,wF rpw;wpiyapy; Nky; kw;Wk; fPo;g;Gwj;Njhy; fhzg;gLfpwJ. ,jd; nry;fs; gRq;fzpfj;ijj; 
nfhz;Ls;sd. fPo;g;Gwj;Njhypy; ,iyj;Jisfs; fhzg;gLfpd;wd. ,iyapilj;jpR ghypNrl;> 
gQ;R ghuq;ifkh vd NtWghlilatpy;iy. th];Fyf; fw;iwiar; #o;e;J ];fpsPuq;ifkhthy; 
Md fw;iw ciw fhzg;gLfpwJ.  
 
,dg;ngUf;fk;:  
 
mbahz;lk; xj;jtpj;Jj;jd;ik nfhz;lJ. tpj;Jfs; %yk; ,dg;ngUf;fk; eilngWfpwJ. 
tpj;Jfs; tpj;jfj;jpDs; cUthfpd;wd.  
 
tpj;jfq;fs; jpuz;L tpj;jfj; njhFg;ig cUthf;Ffpd;wd. tpj;jfj;njhFg;G tpspk;gpy; 
mike;Js;sJ. ,Ug;gpDk; ,wF rpw;wpiyapd; tpspk;G gpd;Gwkhf kbe;J rt;T Nghd;w 
mikg;ig Vw;gLj;JfpwJ. ,J Nghyp ,z;^rpak; (False indusium) vd mwpag;gLfpwJ.  
 
,it tpj;jfj; njhFg;gpid ghJfhf;fpd;wd tpj;jfj;jpd; tsh;r;rp Kiw nkyptpj;jf 
tifiar; rhh;e;jJ (Leptosporangiate).  
 
tpj;jfj;njhFg;G ve;j xU xOq;fikitAk; nfhz;buhjjhy; fyg;G tifiar; rhh;e;jJ. 
Kjph;e;j tpj;jfk; gy nry;fshyhd fhk;gpidAk; XuLf;F nry;fshyhd Nfhs my;yJ ePs; 
Kl;iltbt ntbtpj;jfj;ijAk; nfhz;Ls;sJ. ntb tpj;jfk;> jbj;j Rtiuf; nfhz;l 
mDy]; kw;Wk; nky;ypa Rtiuf; nfhz;l '];Nlhkpak;' Mfpa gFjpfisf; nfhz;Ls;sJ. 
Kjph;e;j gpd; tpj;jfk; ntbj;J tpj;Jfis ntspNaw;Wfpd;wd. tpj;Jfs; Kisj;J gy 
Fd;wtpy;yh gFg;gpw;Fl;gl;L Kd; clyj;ij cUthf;Ffpd;wd. Kd; clyk; (Prothallus) 
jl;ilahf gRik epwj;Jld; ,ja tbtpy; fhzg;gLk;. ,J xUghy; clyj;jd;ik ngw;W> 
NfkPl;lf jhtu epiyia Fwpf;fpwJ. Me;jphPbaq;fs;> Mh;f;fpNfhzpaq;fs; Mfpa ghYWg;Gfs; 
Njhw;Wtpf;fg;gLfpd;wd. Me;jphPbaj;jpypUe;J ntspNaWk; gyfirapiofs; nfhz;l efUk; 
Mz;NfkPl;fs; ePhpy; ePe;jp Mh;f;fpNfhzpaj;jpy; cs;s Kl;ilia mile;J fUTWjy; 
eilngWfpwJ. fUTWjypdhy; cUthFk; fU Kl;il (2n) tpj;jfj;jhtu re;jjpapd; Kjy; 
nry;yhFk;. fUKl;il fUthf tsh;r;rpaile;J> NkYk; NtWghlile;J>Gjpa tpj;jfj;jhtukhf 
tsh;fpwJ. ,t;thW mbahz;lj;jpd; tho;f;ifr; Row;rp njspthd re;jjp khw;wj;ijf; 
nfhz;Ls;sJ.  
 
];Bypd; tiffs;:  
 
];By; vd;gJ thy;Fyj; jpRf;fshyhd ika cUisiaf; Fwpf;Fk;. ,J iryk;> /GNshak;> 
nghpirf;fps;> nkLy;yhp fjph;fs;> gpj; Mfpatw;iw cs;slf;fpaJ.  
];By;fs; ,U tifg;gLk;; 1. GNuhl;Nlh];By; (Protostele) 2. irgNdh];By; (siphonostele)  
,jpy; iryk; /GNshaj;jhy; #og;gl;bUf;Fk;. N`g;Nsh];By; (Haplostele), Mf;bNdh];By; 
(Actinostele), gpnsf;Nlh];By; (Plectostele), fyg;G GNuhl;Nlh ];By; (Mixed Protostele) 
Mfpait GNuhl;Nlh];Bypd; tiffs; MFk;.  
 
N`g;Nsh];By;:  
 
ikaj;jpYs;s iryk; /GNshaj;jhy; #og;gl;bUf;Fk;. vLj;Jf;fhl;L: nryh[pndy;yh  
 
Mf;bNdh];By;:  
el;rj;jpu tbt iryk; /GNshaj;jhy; #og;gl;bUf;Fk;. vLj;Jf;fhl;L: iyf;Nfh Nghbak; 
nrh;Nul;lk;.  
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gpnsf;Nlh];By;:  
iryKk; /GNshak; jl;Lfs; Nghd;W khwp khwp mike;jpUf;Fk;. vLj;Jf;fhl;L: iyf;Nfh 
Nghbak; fpshNtl;lk;.  
 
fyg;G GNuhl;Nlh];By;:  
iryk; /GNshaj;jpy; Mq;fhq;Nf rpjwp fhzg;gLk;. vLj;Jf;fhl;L: iyf;NfhNghbak; nrh;Dtk;  
 
irgNdh];By;:  
,jpy; iryk; /GNshaj;jhy; #og;gl;bUf;Fk;. ikaj;jpy; gpj; fhzg;gLk;. ntspg;Gw 
/GNshak;#o; irgNdh];By; (Ectophloic Siphonostele), ,Ugf;f /GNshak;#o; irgNdh];By; 
(Amplhiploic Siphonostele), nrhypNdh];By; A+];By; (Eustele), mlhf;Nlh];By; (Atactostele), 
ghypirf;spf;];By; (Polycyclic stele) Mfpait irgNdh];Bypd; tiffshFk;.  
 
nrhypNdh];By;:  
,t;tif ];By; ,iy ,Oitfspd; (Leaf traces) Njhw;wj;jpidg; nghWj;J xd;W my;yJ gy 
,lq;fspy; ,ilntspfSld; fhzg;gLk;.  
 

1. ntspg;Gw /GNshak; #o; nrhypNdh];By; gpj; ikaj;jpy; mike;J> iryj;ijr; #o;e;J 
/GNshak; fhzg;gLk;. vLj;Jf;fhl;L: M];Kz;lh.  
 

2. ,Ugf;f /GNshak; #o; nrhypNdh];By; gpj; ikaj;jpYk;> iryj;jpd; ,UGwKk; 
/GNshak; fhzg;gLk;. vLj;Jf;fhl;L: mbahz;lk; ngNll;lk;.  

 
bf;bNah];By; (Dictyostele):  
 
,t;tif];By; gy th];Fyj; njhFg;Gfshf gphpe;J fhzg;gl;L> xt;nthU th];Fyj; 
njhFg;Gk; nkhp];B]; (Meristele)vdg;gLfpwJ. vLj;Jf;fhl;L: mbahz;lk; fhg;gpy;y]; - 
ntdphp];.  
 
A+];B];:  
A+];B]; gy xUq;fike;j th];Fyf; fw;iwfshfg; gphpe;J gpj;ijr; #o;e;J xU tisakhf 
mike;jpUf;Fk;. vLj;Jf;fhl;L: ,Utpijapiyj; jhtuj;jz;L.  
 
mlhf;Nlh];By;:  
 
];By; gpsTw;W njspthd xUq;fike;j th];Fyf; fw;iwfshfTk;> mbg;gilj;jpRtpy; 
rpjwpAk; fhzg;gLk;. vLj;Jf;fhl;L: xUtpijapiyj; jhtuj;jz;L.  
 
ghypirf;spf;];By;  
 
th];Fyj; jpRf;fs; ,uz;L my;yJ mjw;F Nkw;gl;l tisaq;fshff; fhzg;gLk; 
vLj;Jf;fhl;L: nlhpbak;  
 
[pk;Ndh];ngh;k;fs;:  
jpwe;j tpijj; jhtuq;fs;:  
 
ikf;Nfy; fphpl;lDila mwptpay; rhh;e;j fw;gid fijiaj; jOtp ];Btd; ];gPy;gh;f; 
vd;gth; 1993 Mk; Mz;L '[_uhrpf; ghh;f;" vd;w jpiug;glj;ij vLj;jhh;. ,j;jpiug;glj;jpy; 
Mk;gh; vDk; xsp GFk; gprpd; nghUs; G+r;rpfis cl;nghjpj;J itj;J mope;J tUk; 
caphpdq;fisg; ghJfhg;gijf; fz;Ls;sPh;fsh?  
 
 
Mk;gh; vd;gJ vd;d? ve;jg; gphpT jhtuk; Mk;giuj; jUfpwJ?  
 



 

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

Mk;gh; vd;gJ jhtuq;fs; Ruf;Fk; jpwd;kpf;f xU ghJfhf;Fk; (Preservative) nghUshFk;. 
,jd; rpijtilah gz;G mope;JNghd caphpdq;fisg; ghJfhg;ghf itf;f cjTfpwJ. 
igdpl;b]; rf;]pdp/nguh vd;w [pk;Ndh];ngh;k; jhtuk; Mk;giu cw;gj;jp nra;fpwJ.  
 
,g;ghlg;gphptpy; tpijfisj; Njhw;Wtpf;Fk; xU gphpTj; jhtukhd [pk;Ndh];ngh;k;fs; gw;wp 
tphpthf tpthjpf;f cs;Nshk;. [pk;Ndh];ngh;k;fs; (fpNufk;: [pk;Ndh = jpwe;j> ];ngh;kh = 
tpij) jpwe;j tpijj;jhtuq;fs; MFk;. ,j;jhtuq;fs; kPNrhNrhapf; Copapd; [_uhrpf; kw;Wk; 
fphpNlrpa]; fhyj;jpy; mjpf mstpy; gutpf; fhzg;gl;ld. ,j;jhtuq;fs; cyfpd; ntg;g 
kz;ly kw;Wk; kpj ntg;gkz;ly gFjpfspy; fhzg;gLfpd;wd.  
 
nghJg; gz;Gfs;:  
 
• ngUk;ghyhdit gRik khwh kuq;fs; my;yJ Gjh;r;nrbfshf cs;sd. xU rpy 

td;nfhbfshf (Lianas) cs;sd. vLj;Jf;fhl;L : ePl;lk;  

• jhtu cly; tpj;jfj;jhtur; (2n) re;jjpiar; rhh;e;jJ. ,J Nth;> jz;L> ,iy vd 
NtWghLw;W fhzg;gLfpwJ.  
 

• ed;F tsh;;r;rpaile;j Mzp Nth;j;njhFg;G fhzg;gLfpwJ. irf]; jhtuj;jpy; fhzg;gLk; 
gtoNth;fs; ePyg;gRk;ghrpfSld; xUq;Faphp tho;f;if Nkw;nfhs;fpwJ. igd]; 
jhtuj;jpd; Nth;fs; G+Q;irNthpfisf; (Mycorrhizae) nfhz;Ls;sd.  
 

• jiu Nky; fhzg;gLk; epkph;e;j fl;ilj;jd;ikAila jz;L fpisj;NjhL> fpisf;fhkNyh 
(irf];) ,iyj;jOk;Gld; fhzg;gLk;.  
 

• Nfhdp/ngh; jhtuq;fspy; tuk;G tsh;r;rp nfhz;l fpisfs; (Dwarf shoots), tuk;gw;w 
tsh;r;rp nfhz;l fpisfs; (Long shoots) vd ,Utiff; fpisfs; fhzg;gLfpd;wd.  
 

• Nky;fPo; NtWghL nfhz;l ,iyfs; fhzg;gLfpd;wd. mit jio kw;Wk; nrjpy; 
,iyfshFk;. jio ,iyfs; gRikahd> xspr; Nrh;f;ifapy; <LgLk; tuk;G tsh;r;rp 
nfhz;l fpisfspy; Njhd;Wfpd;wd. ,it tws;jhtu gz;Gfisf; nfhz;Ls;sd.  
 

• iryj;jpy; buf;fPLfs; fhzg;gLfpd;wd. ePl;lk; kw;Wk; vgpl;uhtpy; iryf;Foha;fs; 
fhzg;gLfpd;wd.  
 

• nghJthf ,uz;lhk; epiy tsh;r;rp fhzg;gLfpwJ. ghuq;ifkh mjpfk; nfhz;l 
khNdhirypf; (Manoxylic) - JisAila nkd;ikahd mjpfg; ghuq;ifkh ngw;W mfd;w 
nkLy;yhp fjph; nfhz;lJ (irf];) my;yJ gpf;Ndhirypf; (Pycnoxylic) FWfpa 
nkLy;yhp fjph; nfhz;L mlh;j;jpahf cs;sit (igd];) fl;ilfs; fhzg;gLfpd;wd.  
 

• ,it khw;W tpj;Jj;jd;ikAilait. ,Ughy; tif jhtuq;fs; (igd];) my;yJ xU 
ghy; tif jhtuq;fs; (irf];) fhzg;gLfpd;wd.  
 

• Ez;tpj;jfk; kw;Wk; ngUtpj;jfk; KiwNa Ez;tpj;jfapiy kw;Wk; 
ngUtpj;jfapiyfspy; Njhd;Wfpd;wd.  
 

• Mz; kw;Wk; ngz; $k;Gfs; jdpj;jdpNa cz;lhf;fg;gLfpd;wd.  
 

• fhw;wpd; %yk; kfue;jr; Nrh;f;if eilngWfpwJ.  
 

• Mz; cl;fUf;fs; kfue;jr; Foha; %yk; vLj;Jr; nry;yg;gl;L (ir/gNdhNfkp) 
fUTWjy; eilngWfpwJ.  
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• gy;fUepiy fhzg;gLfpwJ. jpwe;j #y;fs; tpijfshf khw;wkilfpd;wd. xw;iwkba (n) 
fUT+z;jpR (Endosperm) fUTWjYf;F Kd;ghfNt cUthfpwJ.  
 

• tho;f;ifr; Row;rpapy; Xq;fpa tpj;jfj;jhtu re;jjpAk;> kpff; FWfpa NfkPl;lfj;jhtu 
re;jjpAk; nfhz;l njspthd re;jjp khw;wk; epfo;fpwJ.  
 

rpy [pk;Ndh];ngh;;k;fspd; nfhLf;fg;gl;Ls;sJ.  
 
[pk;Ndh];ngh;k;fspd; tifg;ghL:  
 
];Nghh;d; (1965) [pk;Ndh];ngh;k;fis tFg;Gfspd; fPo; 9 JiwfshfTk; 31 FLk;gq;fshfTk; 
tifg;gLj;jpAs;shh;.  
 
mit 1. irf;flhg;rplh 2. Nfhdp/nguhg;rplh  3. ePl;lhg;rplh.  
 
[pk;Ndh];ngh;k;fs;  
 

tFg;G - I tFg;G –II tFg;G –III 
irf;flhg;rplh Nfhdp/nguhg;rplh ePl;lhg;rpgh 

Jiwfs;  
1. 
nlhpNlh];ngh;Nky;];  
2. 
ngd;dpl;ill;Nly;];  
3. 
ngd;NlhirNyy;];  
4. irf;fNly;];  

Jiwfs;  
1. fhh;ilNly;];  
2. Nfhdp/ngNuy;];  
3. lhf;Nry;];  
4. [pq;NfhNay;];  

Jiw:  
1. ePl;Nly;];  

 
Kf;fpa tFg;Gfspd; nghJg;gz;Gfs;:  
tFg;G I – irf;flhg;rplh  
 
• gid Nghd;w my;yJ nguzp Nghd;w mikg;Gila jhtuq;fs;.  
• nghpa msTila rpwFf; $l;biyfs; cs;sd.  
• khNdhirypf; fl;il 
• efUk; Mz; NfkPl;fs; cs;sd.  
• kyh; Nghd;w mikg;Gfs; fhzg;gLtjpyiy.  

vspa ];l;Nuhgpy];fs; cs;sd  
vLj;Jf;fhl;L: irf];> [hkpah 
 

tFg;G II– Nfhdpnguhg;rplh  
 

• gy tbTila vspa ,iyfisf; nfhz;l cah;e;j kuq;fs;  
• gpf;Ndhirypf; tiff; fl;il  
• $k;G Nghd;w ];l;Nuhgpy];fs; cs;sd.  
• efUk; Mz; NfkPl;fs; fhzg;gLtjpy;iy ([pq;Nfh igNyhgh jtpu) vLj;Jf;fhl;L : 

igd];  
 

tFg;G III – ePl;lhg;rplh:  
 

• Gjh; jhtuq;fs;> nrbfs;> td;nfhbfs; 
• ,iyfs; ePs;tl;l tbtk; my;yJ rpWehtbtjpy; cs;sd. vspa> vjph; my;yJ tl;l 

,iyaLf;fk;.  
• efUk; Mz;NfkPl;fs; fhzg;gLtjpy;iy.  
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• fl;ilfspy; iryf;Foha;fs; fhzg;gLfpd;wd.  
• ];l;Nuhgpy];fs; kQ;rhp vd mwpag;gLfpd;wd.  
• G+tpjo;fisf; nfhz;l kyh; Nghd;w mikg;G fhzg;gLfpwJ.  

vLj;Jf;fhl;L : ePl;lk;> v/gpl;uh  
 
[pk;Ndh];ngh;k;fSf;Fk; kw;Wk; MQ;rpNah];ngh;k;fSf;Fk; ,ilNa XH; xg;gPL:  
xj;j gz;Gfs;:  
 
• Nth;> jz;L> ,iyfisf; nfhz;l ed;F tiuaWf;fg;gl;l jthu cly; fhzg;gLjy;.  

 
• ,Utpijapiyj; jhtuq;fspy; cs;sJ NghyNt [pk;Ndh];ngh;k;fspYk; Nfk;gpaj;ijf; 

nfhz;bUj;jy;.  
 

• jz;by; A+];By; fhzg;gLjy;  
• ePl;lk; jhtuj;jpy; fhzg;gLk; ,dg;ngUf;f cWg;Gfs; %Ljhtuq;fspd; (Angiosperm) 

kyh;fis xj;jpUj;jy;.  
• fUKl;il tpj;jfj;jhtuj;jpd; Kjy; nry;iyf; Fwpf;fpwJ.  
• #y;fisr; #o;e;J #Yiw fhzg;gLjy;  
• ,U jhtuf; FOkq;fSk; tpijfis cz;lhf;Fjy;  
• Mz; cl;fUf;fs; kfue;jf;Foy; cjtpAld; vLj;Jr; nry;yg;gLfpd;wd. (ir/gNdhNfkp) 
• A+];By; fhzg;gLfpwJ.  
 
MQ;rpNah];ngh;k;fSf;Fk; [pk;Ndh];ngh;k;fSf;Fk; ,ilNaAs;s NtWghLfs;:  
 
 

t.vz; [pk;Ndh];ngh;k;fs; MQ;rpNah];ngh;k;fs; 
1. nghJthfr; iryf;Foha;fs; 

fhzg;gLtjpy;iy (ePl;Nly;]; 
ePq;fyhf)  

nghJthfr; iryf;Foha;fs; 
fhzg;gLfpd;wd.  

2. /GNshaj;jpy; Jiz nry;fs; 
fhzg;gLtjpy;iy  

Jiznry;fs; fhzg;gLfpd;wd.  

3. #y;fs; jpwe;jit  #y;fs; #yfj;jhy; %lg;gl;Lg; 
ghJfhf;fg;gLfpd;wd. 

4. nghJthf kfue;jr; Nrh;f;if fhw;wpd; 
%yk; eilngWfpwJ.  

G+r;rpfs;> fhw;W> ePh;> gwitfs;> 
tpyq;Ffs; %yk; kfue;jr; Nrh;f;if 
eilngWfpwJ 

5. ,ul;ilf; fUTWjy; ,y;iy  ,ul;ilf; fUTWjy; cz;L 

6. xw;iwkba fUT+z;jpR fhzg;gLfpwJ Kk;kba fUT+z; jpR fhzg;gLfpwJ 

7. fdp Njhd;Wtjpy;iy  fdp Njhd;WfpwJ 

8. kyh;fs; fhzg;gLtjpy;iy  kyh;fs; fhzg;gLfpd;wd 

 
[pk;Ndh];ngh;k;fspd; nghUshjhu Kf;fpaj;Jtk;:  
 
t.vz; jhtuq;fs; fpilf;Fk; 

nghUl;fs; 
gad;fs; 

1. irf]; rph;rpdhyp];> ir> 
nuty;A+l;lh 

rhNfh jurk; epiwe;j czthfg; 
gad;gLfpwJ. 

2. igd]; n[uhh;bahdh tWj;j tpijfs; czthfg; gad;gLfpd;wd. 

3. Vgp]; ghy;rhkpah fdlhghy;rk; 
(nurpd;) 

epiyahd 
fz;zhbj;Jz;lk; 
(Permenent slide) 
jahhpj;jypy; nghjpj;jy; 
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nghUshf (mounting 
medium) gad;gLfpwJ. 

4. igd]; ,d;Ryhhp];> ig. 
uhf;];gNuhapia 

nurpd;> 
lh;gd;ild; 

jhs; (fhfpj) mstPl;bYk;> 
thh;dp~; jahhpf;fTk; 
cjTfpd;wd.  

5. muf;Nfhpah> 
gpy;Nyhfpshl];> igrpah 

lhdpd;fd; gl;ilapypUe;J ngwg;gLk; 
lhdpd;fs; Njhy;Jiwapy; 
gad;gLj;jg;gLfpd;wd  

6. lhf;]]; gphptp/Nghypah  lhf;]hy; Gw;WNeha; rpfpr;irf;Fg; 
gad;gLfpwJ 

7. vgpl;uh n[uhh;bahdh v/gpbhpd; M];j;Jkh> %r;Rf;Foha; 
mow;rp Mfpa Neha;fisf; 
Fzg;gLj;Jk; kUe;jhfg; 
gad;gLfpwJ. 

8. igd]; uhf;];gNuhapia  XypNahnurpd; Nfhe;J> thh;dp~;fs;> 
mr;Rik jahhpj;jypy; 
cjTfpwJ 

9. igd];uhf;];gNuhapia> 
igrpah ];kpj;jpahdh  

kuf;$o; fhfpjk; jahhpf;f 
cjTfpwJ 

10. nrl;u]; bNahluh kuf;fl;il fjTfs;> 
glFfs;>jz;lths 
mbf;fl;ilfs; jhahpf;fg; 
gad;gLj;jg;gLfpwJ 

11. nrl;u]; ml;yhz;bfh vz;nza; thrid jputj; jahhpg;gpy; 
gad;gLfpwJ 

12. J[h> Fg;ur];> 
muf;Nfhpah> fphpg;NlhkPhpah 

KO jhtuk; myq;fhuj; jhtuq;fshfTk; 
kyh; myq;fhuj;jpw;Fk; 
gad;gLfpwJ 

irf];:  
  tFg;G – irf;flhg;rplh  
  Jiw – irf;fNly;];  
  FLk;gk; - irf;fNlrp 
  Nghpdk; - irf];  
irf]; jhtuq;fs; cyfpd; fpof;F JUtg; gFjpfspy; ntg;gkz;ly> kpjntg;gkz;lyg; 
gFjpfspy; mjpfstpy; gutpAs;sd. irf]; nuty;A+l;lh> ir. ngl;Nlhkp> ir. rph;rpdhyp];> 
ir. uhk;/gp Nghd;wit nghJthff; fhzg;gLk; irf]; rpw;wpdq;fshFk;. jhtu cly; 
tpj;jfjhtu re;jjpiar; rhh;e;jJ. kpfTk; nkJthf tsuf;$baJ. gRikkhwh tws;epyj; 
jhtukhd irf]; Njhw;wj;jpy; rpwpa gid kuj;ij xj;jpUf;Fk;.  
 
tpj;jfj;jhtuk; (Sporophyte):  
 
tpj;jfj;jhtuk; Nth;> jz;L> ,iy vd NtWghlile;J fhzg;gLfpwJ. J}z; Nghd;w jz;bd; 
Edpg;gFjpapy; rpwF tbtf; $l;biyfs; Roy; Kiwapy; mike;J kFlk; Nghy; 
mike;Js;sd.  
 
Gwg;gz;Gfs;:  
Nth;: 
irf]py; ,Utifahd Nth;fs; fhzg;gLfpd;wd. ,it MzpNth;> gtoNth;> Kjy;epiy Nth; 
epiyj;J epd;W MzpNtuhfpwJ. rpy gf;fthl;L Nth;fs; fpisj;Jj; jiuf;Fr; rw;W Nkyhf 
tsh;fpd;wd. mit kPz;Lk; kPz;Lk; ftl;il Kiwapy; fpisj;Jg; gtok; Nghd;W 
fhl;rpaspg;gjhy; gto Nth;fs; (Coralloid roots) vd mwpag;gLfpwJ. iel;u[id epiyepWj;j 
cjTk; ePyg;gRk;ghrpfs; mdgPdh rpw;wpdk; ,e;j Nth;fspd; Gwzpg; gFjpapy; fhzg;gLfpd;wd.  
 
jz;L:  
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fpisfsw;Wj; J}z;Nghd;w fl;il jd;ikahd jz;L. epiyj;j fl;ilj;jd;ik nfhz;l 
,iyabg; gFjpfs; jz;bidr; #o;e;J fhzg;gLk;. jz;bd; mbg;gFjp Ntw;wpl nkhl;Lfisj; 
jhq;fpAs;sd.  
 
,iyfs;:  
 
irf]; ,Utifahd ,iyfisf; nfhz;Ls;sJ.  
 
1. jio ,iyfs; my;yJ xspr;Nrh;f;if ,iyfs; (Foliage Leaves)  
2. nrjpy; ,iyfs; (Scale Leaves)  

 
jio ,iyfs;:  
 
,it nghpa msTila rpwFf; $l;biyfshFk;. jz;bd; cr;rpapy; kFlk; Nghy; 
mike;Js;sd. xt;nthU $l;biyAk; 80 Kjy; 100 tiu fhk;gw;w ,iz rpw;wpiyfisf; 
nfhz;lJ. rpw;wpiyapd; Edp $h;ikahdJ my;yJ Kl;fs; Nghd;wJ. ,jpy; xNu xU ika 
euk;G kl;Lk; nfhz;bUf;Fk;. gf;f euk;Gfs; fhzg;gLtjpy;iy. mbr;RUs; mikg;G (Circinate 
venation) fhzg;gLtNjhL ,sk; ,iyfs; 'ukz;lh' tpdhy; %lg;gl;Ls;sd.  
 
nrjpy; ,iyfs;:  
 
,it gOg;G epwj;Jld; $ba> rpwpa> Kf;Nfhz tpbtpyhd> epiyj;j ghJfhj;jy; gzpia 
Nkw;nfhs;fpd;w ,iyfshFk;.  
 
cs;sikg;G  
Nthpd; FWf;F ntl;Lj; Njhw;wk;:  
 
Kjy;epiy Nthpd; cs;sikg;G gpd;tUk; gFjpfisf; nfhz;Ls;sJ.  
 
1. vgpgpsk;kh  2. Gwzp  3. th];Fyg; gFjp Nthpd; ntspg;Gw mLf;fhd vgpgpsk;kh XuLf;F 
ghuq;ifkh nry;fshy; MdJ. ,jw;F cl;Gwkhf nky;ypa Rth; nfhz;l ghuq;ifkh 
nry;fshy; Md Gwzp fhzg;gLfpwJ. mfj;Njhy; Gwzpapd; filrp mLf;fhf mike;Js;sJ. 
gy mLf;F ghuq;ifkh nry;fshy; Md nghpirf;fps; th];Fyj; jpRf;fisr; #o;e;J 
mike;Js;sJ. ,sk; Nthpy; ,UKid iryKk; (Diarch). Kjph;e;j Nthpy; ehd;F Kid 
iryKk; (Tetrarch) fhzg;gLfpwJ. Nthpy; ,uz;lhk; epiy tsh;r;rp eilngWfpwJ. gto 
Nth;fSk; cs;sikg;gpy; ,ay;ghd Nth;fis xj;jpUf;fpd;wd. vdpDk; eL Gwzp gFjpapy; 
mdgPdh Nghd;w ePyg;gRk;ghrpfspd; $l;likg;G fhzg;gLfpwJ. gtoNth;fs; %d;W Kid 
iryk; (Triarch) nfhz;lit> ntspNehf;fpa iryk; fhzg;gLfpwJ.  
 
jz;bd; FWf;F ntl;Lj; Njhw;wk;:  
 
epiyj;j ,iyabg; gFjpfs; fhzg;gLtjhy; ,sk; jz;bd; FWf;F ntl;Lj; Njhw;wj;jpy; 
tpspk;G xOq;fw;Wf; fhzg;gLfpwJ. jz;bd; cs;sikg;gpy; Gwj;Njhy;> Gwzp> th];Fy 
cUis vd NtWghL mile;Js;sd. irf]; jz;bd; cs;sikg;G ,Utpj;jpiyj; jhtuj; 
jz;bd; cs;sikg;ig xj;jJ.  
 
jz;bd; ntspg;Gw mLf;fhd Gwj;Njhy; jbj;j fpA+l;bfps; glyj;jhy; #og;gl;Ls;sJ. ,iyab 
gFjpfs; fhzg;gLtjhy; ,t;tLf;F njhlh;r;rpaw;W cs;sJ. jz;bd; ngUk;gFjpia 
Mf;fpukpj;Js;s Gwzp nky;ypa Rth; nfhz;l ghuq;ifkh nry;fshy; MdJ. ,tw;wpy; jur 
Jfs;fs; epuk;gpAs;sd. Gwzpapy; gy kpA+rpNy[; fhy;tha;fSk;> lhdpd; nry;fSk; 
mike;Js;sd. ,sk; jz;by; th];Fyf; fw;iwfs; xU tisakhf mike;jpUg;gNjhL 
mtw;wpw;fpilNa mfd;w nkLy;yhp fjph;fs; fhzg;gLfpd;wd.  
 
th];Fyf; fw;iwfs; xd;wpize;jit (Conjoint), xUq;fike;jit (Collateral), jpwe;jit. 
cs;Nehf;fpa iryk; nfhz;lit. iryj;jpy; buf;fPLfSk;> /GNsaj;jpy; ry;yilf; 
Foha;fSk;> GNshak; ghuq;ifkhTk; nfhz;Ls;sd. Jiz nry;fs; fhzg;gLtjpy;iy 
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th];Fyf; fw;iwapy; cs;s Nfk;gpak; FWfpa fhyj;jpw;Nf nray;glf; $baJ. nghpirf;fps; 
my;yJ GwzpapypUe;J Njhd;wf;$ba ,uz;lhk; epiy Nfk;gpak; jz;bd; ,uz;lhk; epiy 
tsh;r;rpf;F cjTfpwJ. Gwzpg;gFjpapy; mjpf mstpy; ,iy ,Oitfs; (Leaf traces) 
cs;sd. Neub ,iy ,Oitfs; (Girdling leaf traces) kw;Wk; fr;ir ,iy ,Oitfs; 
fhzg;gLtJ irf]; jz;bd; rpwg;gpay;ghFk;. ,uz;lhk; epiy tsh;r;rpapd; %yk; ghypirypf; 
epiy Njhd;WfpwJ. ngy;Nyhn[d; kw;Wk; fhh;f; Mfpad Njhd;Wtjd; %yk; Gwj;Njhiy 
khw;wpaikf;fpwJ. khNdhirypf; tiff;fl;il fhzg;gLfpwJ.  
 
$l;biyf;fhk;gpd; (Rachis)FWf;F ntl;Lj; Njhw;wk;  
$l;biyf;fhk;gpd; FWf;Fntl;Lj; Njhw;wj;jpy; jbj;j fpA+l;bfps; #o;e;j ntspg;Gw mLf;Fshd 
Gwj;Njhiyg; ngw;Ws;sd. ,jd; cl;Gwkhf ];fpspuq;ifkhtpdhy; Md Gwj;Njhybj;Njhy; 
fhzg;gLfpwJ. ,J ,iyf; fhk;gpd; Nkw;Gwk; ,uz;L mLf;FfshYk;> fPo;g;Gwk; gy 
mLf;FfshYk; MdJ. mbg;gilj;jpR ghuq;ifkhtpdhy; MdJ. th];Fyf; fw;iwfs; jiyfPo; 
xNkfh (Ω) tbtpy; mike;J fhzg;gLtJ $l;biyf; fhk;gpd; jdpr;rpwg;gpay;ghFk; xt;nthU 
th];Fyf; fw;iwAk; XuLf;fpy; mike;j ];fpspuq;ifkhtpdhy; Md fw;iw ciwiag; 
ngw;Ws;sd. th];Fyf; fw;iwfs; xUq;fike;jit. jpwe;jit> cs;Nehf;fpa iryk; 
nfhz;lit. fw;iwfSf;F ntspg;Gwkhf XuLf;fhy; Md mfj;NjhYk;> rpy mLf;Ffspy; 
mike;j nghpirf;fpYk; #o;e;Js;sd. th];Fyf; fw;iwfspy; ,ul;iliry epiy (Diploxylic) 
fhzg;gLfpwJ ikaNehf;F (Centripetal), ikatpyf;F (Centrifugal) vd ,uz;L tif 
iryKk; fhzg;gLfpwJ.  
 
rpw;wpiyapd; (Leaflet) FWf;F ntl;Lj; Njhw;wk;:  
irf]pd; rpw;wpiy FWf;Fntl;Lj; Njhw;wj;jpy; Nkw;Gwj;Njhy;> fPo;g;Gwj;Njhy; vd ,U 
Gwj;NjhyLf;Ffs; cs;sd. jbj;j Rth; nfhz;l Gwj;Njhy; nry;fs; ntspg;Gwj;jpy; jbj;j 
fpA+l;bfpspdhy; #og;gl;Ls;sJ. mkpo;e;j ,iyj;Jisfs; fPo;Gwj;Njhypy; fhzg;gLtjhy; 
,t;tLf;F njhlh;r;rpaw;w mLf;fhf cs;sJ. Gwj;Njhybj;Njhy; ];fpspuq;ifkh nry;fshy; 
MdJ. ,J ePuhtpg; Nghf;fpid jLf;fpwJ. ,iyapilj;jpR ghypNrl; (Palisade parenchyma) 
kw;Wk; gQ;R ghuq;ifkh (Spongy parenchyma) vd NtWgl;Ls;sJ. ,it xspr;Nrh;f;ifapy; 
<LgLfpd;wd. fPo;Gwj;Njhiy neUf;fkhf xl;bAs;s gQ;R ghuq;ifkh mjpfr; nry; 
,ilntspfisf; nfhz;L tspg;ghpkhw;wj;jpw;F cjTfpwJ. ,iyg; gug;gpw;F ,izahf ika 
euk;gpypUe;J ,iyapd; tpspk;G tiu tphpe;J nry;Yk; epwkw;w> ePz;l nry;fshy; Md mLf;F 
fhzg;gLfpwJ. ,it $l;bizTj;jpRit (Tranfusion tissue) cUthf;FfpwJ. ,it 
,izj;Jg; gf;fthl;by; ePiuf; flj;j cjTfpd;wd. th];Fyf; fw;iwapy; iryk; 
Nkw;Gwj;Njhiy Nehf;fpAk;> /GNshak; fPo;g;Gwj;Njhiy Nehf;fpAk; mike;Js;sd. 
GNuhl;Nlhiryj;jpid ikaj;jpy; nfhz;l ,ilepiy (Mesarch) fw;iwfs; fhzg;gLfpd;wd. 
th];Fyf; fw;iwiar; #o;e;J ];fpspuq;ifkh fw;iw ciw fhzg;gLfpwJ.  
 
,dg;ngUf;fk;:  
irf]; cly> ghy; ,dg;ngUf;f Kiwfspy; ,dg;ngUf;fk; nra;fpwJ.  
 
cly ,dg;ngUf;fk;:  
Ntw;wpl nkhl;Lfs; my;yJ rpWFkpo; nkhl;Lfs; Njhd;Wtjd; %yk; cly ,dg;ngUf;fk; 
eilngWfpwJ. jz;bd; mbg;gFjpapypUe;J ,itfs; Njhd;Wfpd;wd. rpWFkpo; nkhl;Lfs; 
Kisj;Jg; Gjpa jhtuj;jpidj; jUfpwJ.  
 
ghypdg;ngUf;fk;:  
irf]; xUghy; tif (Dioecious) jhtukhFk;. mjhtJ Mz; kw;Wk; ngz; $k;Gfs; 
jdpj;jdpj; jhtuq;fspy; Njhd;Wfpd;wd. ,J ,uz;L tifahd tpj;Jfisj; Njhw;Wtpf;Fk; 
khw;W tpj;Jj; jd;ik nfhz;l jhtukhFk;.  
 
Mz; $k;G:  
Mz; $k;G(Staminate cone) jz;bd; Edpapy; jdpj;J cUthf;fg;gLfpwJ. $k;gpd; 
mbg;gFjpapy; Njhd;Wk; Nfhznkhl;Lfs; %yk; jz;bd; tsh;r;rp njhlh;e;J eilngWfpwJ. 
Mz; $k;G jz;bd; xU gf;fkhfj; js;sg;gLtjhy; jz;L gy;ghjf; fpisj;jy; (Sympodial 
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growth) Kiwapy; tsh;fpwJ. Mz; $k;G fhk;G nfhz;lit. neUf;fkhf mike;jit> Kl;il 
my;yJ $k;G tbtk; nfhz;lit> fl;ilj;jd;ikAlit. gy Ez;tpj;jfapiyfs; $k;gpd; 
ika mr;rpd; kPJ Roy; Kiwapy; mike;Js;sd.  
 
Ez; tpj;jf ,iyfs; (Microsporophyll):  
 
,it FWfpa mbg;gFjpiaAk;> mfd;w Nky;gFjpiaAk; nfhz;L fl;ilj;jd;ikAld; 
jl;ilahd ,iy Nghd;W fhzg;gLfpwJ. mfd;w Nky;gFjp gbg;gbahf EdpNehf;fpf; FWfpf; 
$h;ikahd Kidiaf; nfhz;bUf;fpwJ. ,jw;F mNgh/igrp]; (Apophysis) vd;W ngah;. 
FWfpa mbg;gFjp $k;gpd; mr;rpy; ,ize;jpUf;Fk;. xt;nthU Ez;tpj;jf ,iyAk; mjd; 
fPo;g;Gwj;jpy; Mapuf;fzf;fhd Ez;tpj;jq;fs; tpj;jfj; njhFg;Gfshf (Sori) nfhz;Ls;sd. 
tpj;jfq;fspd; tsh;r;rp cz;iktpj;jf epiyiar; rhh;e;jJ. tpj;Jjha;nry; Fd;wy; gFg;gpw;F 
cl;gl;L xw;iwkba Ez;tpj;Jfisj; jUfpwJ. xt;nthU Ez;tpj;jfKk; mjpf 
vz;zpf;ifapyhd Ez;tpj;Jfs; my;yJ kfue;jj; J}s;fisf; nfhz;Ls;sd. xt;nthU 
tpj;jfKk; Mug;Nghf;fpy; mike;j thpfspd; top ntbj;J Ez;tpj;Jfis ntspNaw;Wfpd;wd. 
Ez; tpj;J (kfue;jj;J}s;) xt;nthd;Wk; ntspg;Gwj;jpy; jbj;j vf;ird; (Exine), cl;Gwj;jpy; 
nky;ypa ,d;ild; (Intine) ciwfshy; #og;gl;l xU nry; mikg;Gila> xU cl;fU 
nfhz;l cUz;ilahd mikg;ghFk;. Ez;tpj;J Mz; NfkPl;lf jhtuj;jpidf; Fwpf;fpwJ.  
 
ngUtpj;jf ,iyfs; (Megasporophyll) :  
irf]pd; ngUtpj;jf ,iyfs; $k;Gfisj; Njhw;Wtpg;gjpy;iy. ,itfs; ngz; jhtuj; 
jz;bd; Edpapy; neUf;fkhfTk; Roy; KiwapYk; mike;Js;sd. ,itfs; 15 Kjy; 30 nr.kP 
tiu ePsk; nfhz;L jl;ilahf cs;sd. xt;nthU ngUtpj;jf ,iyAk; fhk;G Nghd;w 
mbg;gFjp> ,iyNghd;w Nkw;gFjp vd NtWgl;l gFjpfisf; nfhz;lJ. tpj;jfapiyapd; 
gf;fthl;by; #y;fs; mike;Js;sd. ,it ngz; NfkPl;lf jhtuj;jpidf; Fwpf;Fk; 
ngUtpj;Jfis nfhz;Ls;sd.  
 
#ypd; mikg;G:  
jhtug; ngUk;gphptpy; irf]pd; #y; kpfg; nghpa #y; MFk;. Neh;#y; (Orthotropous), xw;iwr; 
#YiwAk;> Fl;ilahd fhk;gpidAk; ngw;Ws;sd. jbj;j #Yiw #ypd; xU rpwpa 
Jisiaj; jtpu Vida #y;gFjp KOtijAk; #o;e;Js;sJ. #Yiw %lg;glhj> #ypd; 
jpwe;j gFjp#y;Jis (Micropyle) vd miof;fg;gLfpwJ. #Yiw %d;W mLf;Ffisf; 
nfhz;lJ. rijg;gw;Wld; $ba cs;sLf;F kw;Wk; ntspaLf;F rhh;f;Nfhnl];lh (Sarcotesta) 
vd;Wk;> fy;Nghd;w cWjpahd eL mLf;F ];fpspNuhnl];lh (Sclerotesta) vd;Wk; 
mwpag;gLfpwJ. epA+nry;y]; (Nucellus)cld; cs;sLf;F neUf;fkhf ,ize;Js;sJ. 
epA+nry;y]; ntspg;Gwkhf ePz;L tsh;e;J myF Nghy; fhzg;gLk;. ,jd; Nkw;gFjp rpije;J 
xU Fop Nghd;w gFjpia cUthf;FfpwJ. ,JNt kfue;j miw (Polen chamber) vd 
miof;fg;gLfpwJ. ngUtpj;Jjha;nry; Fd;wy; gFg;gile;J ehd;F xd;iwkba 
ngUtpj;Jfisj; jUfpwJ. ,tw;Ws; fPo;g;Gwj;jpy; fhzg;gLk; nray;glf;$ba xU 
ngUtpj;jpidj; jtpu Vida tpj;Jfs; rpije;J tpLfpd;wd. Kjph;e;j tpijfspy; epA+nry;y]; 
RUq;fp nky;ypa jhs; Nghd;w ciwahff; fhzg;gLtJld; ngz; NfkPl;lf jhtuj;ijr; 
#o;e;J fhzg;gLfpwJ. thptile;j ngUtpj;J my;yJ fUg;ig ePA+nry;yrpDs; fhzg;gLfpwJ. 
kfue;j miwf;Ff; fPNo mike;Js;s Mh;f;fpNfhzpa miwapy; 3-ypUe;J 6 tiu 
Mh;f;fpNfhzpaq;fs; fhzg;gLfpd;wd.  
 
kfue;jr; Nrh;f;ifAk; fUTWjYk;:  
 
kfue;jr; Nrh;f;if %d;W nry;fs; nfhz;l epiyapy; (Kd; clyr; nry; - Prothallial cell, 
nghpa Foha; nry; - tabe cell, rpwpa n[dNubt; nry; - kue;jr; Nrh;f;if ngUtpj;jpiyj; jtpu 
Vida tpj;Jfs; rpije;J tpLfpd;wd. Kjph;e;j tpijfspy; epA+nry;y]; RUq;fp nky;ypa 
jhs; Nghd;w ciwahff; fhzg;gLtJld; ngz; NfkPl;lf jhtuj;ijr; #oe;J fhzg;gLfpwJ. 
tphptile;j ngUtpj;J my;yJ fUg;ig ePA+nry;yrpDs; fhzg;gLfpwJ. kfue;j miwf;Ff; 
fPNo mike;Js;s Mh;f;fpNfhzpa miwapy; 3-ypUe;J 6 tiu Mh;f;fpNfhzpaq;fs; 
fhzg;gLfpd;wd  
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kfue;jr; Nrh;f;ifAk; fUTWjYk;:  
kfue;jr; Nrh;f;if %d;W nry;fs; nfhz;l epiyapy; (Kd; clyr; nry; - nghpa Foha; nry; 
- rpwpa n[dNubt; nry; kfue;jr; Nrh;f;if fhw;wpd; %yk; eilngWfpwJ. kfue;jr; 
Nrh;f;iff;Fg;gpd; kfue;jj;J}s;fs; kfue;j miwapy; jq;Ffpd;wd. n[dNubt; nry; fhk;G nry; 
(Stalk cell)> cly; nry; (Body cell) vd ,uz;lhfg; gphpfpwJ. gpd;dh; cly; nry; gphpe;J gy 
firapiofisf; nfhz;l ,uz;L nghpa efUk; Mz;NfkPl;fis my;yJ tpe;jZf;fisj; 
Njhw;Wtpf;fpwJ. fUTWjy; epfo;r;rpapd; NghJ xU Mz;NfkPl; Mh;f;fpNfhzpaj;jpy; cs;s 
Kl;ilAld; ,ize;J ,ul;ilkba fUKl;ilia (2n) Njhw;Wtpf;fpwJ. fUTz;jpR 
xw;iwkba jd;ikAilJ. kfue;jr; Nrh;f;ifapypUe;J fUTWjy; Kba 4 Kjy; 6 khjq;fs; 
MfpwJ. fUKl;il Fd;wypy;yh gFg;gpw;F cl;gl;Lf; fUthf tsh;fpwJ. #y; tpijahf 
khWfpwJ. tpij rkkw;w ,Utpijapiyfisf; nfhz;Ls;sd. jiufPo; tpij Kisj;jy; 
eilngWfpwJ. re;jjp khw;wj;ijf; fhl;Lk; tho;f;ifr; Row;rp fPNo nfhLf;fg;gl;Ls;sJ  
 
igd];:  
 
 tFg;G – Nfhdpnguhg;rplh  
 Jiw – Nfhdp/ngNuy;];  
 FLk;gk; - igNdrp  
 Nghpdk; - igd];  
igd]; $k;GtbtKila caukhd kukhFk;. ,it cyfpd; tlf;F kpjntg;gkz;ly 
gFjpfspYk;> Jiz my;igd; gFjpfspYk; gRikkhwhf; fhLfis cUthf;Ffpd;wd. 
ngUk;ghYk; fly; kl;lj;jpypUe;J mjpf caukhd (1200 Kjy; 3000 kPl;lh; tiu) ,lq;fspy; 
tsh;fpd;wd. igd]; uhf;];gNuhapia> ig> thypr;rpahdh> ig> n[uhh;bahdh> ig> ,d;Ryhhp]; 
Nghd;wit rpy Kf;fpakhd rpw;wpdq;fshFk;.  
 
Gwg;gz;Gfs;:  
 
jhtu cly;tpj;jfj;jhtur; re;jjpiar; rhh;e;jJ. ,J Nth;> jz;L> ,iy vd NtWgl;Ls;sJ. 
ikaj;jz;L fpisj;j ,U Gw mikg;Gila fpisfisg; ngw;Ws;sJ. ,it neLq;fpisfs;> 
FWq;fpisfs; vd mwpag;gLfpd;wd.  
 
Nth;:  
 
MzpNth;j;njhFg;G fhzg;gLfpwJ. Nth;j; J}tpfs; ed;F tsh;r;rpaile;jpUg;gjpy;iy. vdpDk; 
Nthpidr; #o;e;j G+Q;ir i`/ghf;fs; G+Q;ir Nthpfis (Mycorrhizae) cUthf;Ffpd;wd.  
 
jz;L:  
 
epkph;e;j> cUisahd> fpisfisAila> fl;ilj;jd;ikahd jz;L igd]py; fhzg;gLfpwJ. 
xUghj fpisj;jy; (Monopodial) Kiwapy; ,Utifahd fpisfs; Njhd;Wfpd;wd. 

1. neLq;fpis (Long shoot) my;yJ tuk;gw;w tsh;r;rpAila fpis  
2. FWq;fpis(Dwarf shoot) my;yJ tuk;G nfhz;l tsh;r;rpAila  
   fpis  
 

1. neLq;fpisfs;: 
 
,it jz;bd; gpujhd mbkuj;jpYs;sJ. ,tw;wpy; Edpnkhl;Lfs; tuk;gpd;wp tsh;fpd;wd. 
EdpNehf;fpg; gbg;gbahf ,tw;wpd; tsh;r;rpFd;wpj; jhtuj;jpw;Ff; $k;G Nghd;w mikg;igj; 
jUfpd;wd. ,f;fpisfspy; nrjpy; ,iyfs; kl;LNk fhzg;gLk;.  
 

2. FWq;fpisfs;  
,tw;wpy; Edp nkhl;Lfs; fhzg;gLtjpy;iy. vdNt tuk;Gila tsh;r;rpia kl;LNk 
nfhz;Ls;sd. nrjpy; ,iyfspd; Nfhzj;jpy; Njhd;Wk; ,f;fpisfs; nrjpy; ,iyfSk;> 
jio ,iyfSk; ngw;Ws;sd.  
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,iyfs;:  
 
,uz;L tifahd ,iyfs; fhzg;gLfpd;wd. 1. nrjpy; ,iyfs; 2. gRikahd ,iyfs;  
 
1. nrjpy; ,iyfs; (Scale leaves): 
,it nky;ypa rt;T Nghd;w> mlh;e;j gOg;G epwKila> rpwpa ,iyfshFk;. FWq;fpis> 
neLq;fpis> ,uz;bYk; fhzf;fpbait. ,it ,sk;nkhl;Lfis ghJfhf;Fk; gzpiar; 
nra;fpd;wd. FWq;fpisfspy; fhzg;gLk; nrjpy; ,iyfs; njspthd ika euk;gpidf; 
nfhz;bUf;Fk;. ,it jbj;j nrjpy;fs; (Cataphylls) vd miof;fg;gLfpd;wd.  
 
gRikahd ,iyfs; (Foliage leaves):  
 
,it Nfhz tbtKila> gRikahd> Crp Nghd;w ,iyfshFk;. jio ,iyfs; 
FWq;fpisfspy; kl;LNk Njhd;Wfpd;wd. Crp Nghd;w jio ,iyfDld; $ba FWq;fpisfs; 
,iynahj;j ePl;rp (Foliar spur) vd mwpag;gLfpd;wd. rpw;wpdq;fSf;Nfw;g Crpapiyfspd; 
vz;zpf;if NtWgLfpwJ. xd;W (ig> NkhNdh/gpy;yh)> ,uz;L (ig> rpy;t];l;hp];)> %d;W 
(ig. n[uhh;bahdh)> ehd;F (ig> Fthl;hp/Nghypah)> Ie;J (i> vf;ry;rh) vd vz;zpf;ifapy; 
fhzg;gLfpwJ.  
 
cs;sikg;G:  
Nthpd; FWf;F ntl;Lj; Njhw;wk;:  
 
Nthpd; cs;sikg;G vgpgpsk;kh> Gwzp> ];By; Mfpa gFjpfisf; nfhz;Ls;sJ. vgpgpsk;kh 
XuLf;fpdhy; mike;j ghuq;ifkh nry;fshyhdJ. mfd;w Gwzp ghuq;ifkh nry;fshyhdJ. 
rpy nry;fspy; nurpd; Foha;fs; fhzg;gLfpd;wd. mfj;Njhy; nry;fs; xuLf;fpy; 
mike;jpUg;gJld; nry;Rthpd; #ghpid nfhz;L lhdpd;fshy; cl;nrwpj;Jjy; 
nra;ag;gl;Ls;sJ.  
 
nghpirf;fps; gy mLf;F ghuq;ifkh nry;fshyhdJ. th];Fyj; jpRf;fs; Mug;Nghf;fpy; 
mike;jit. ,UKid iryk;> ntspNehf;fpa iryk; nfhz;lit. GNuhl;Nlhiry Kidfs; 
,uz;L fuq;fshfg; gphpe;J 'Y' tbtpy; mike;Js;sd. ,t;tpuz;L fuq;fSf;Fk; ,ilapy; 
nurpd; Foha; (Resinduct) fhzg;gLfpwJ. Nthpy; ,uz;lhk; epiy tsh;r;rp eilngWfpwJ.  
 
jz;bd; FWf;F ntl;Lj; Njhw;wk;:  
 
jz;bd; cs;sikg;gpy; Gwj;Njhy; Gwzp> th];Fyj;jpR vd %d;W gFjpfs; cs;sd. 
Gwj;Njhy; neUf;fkhf XuLf;fpy; mike;j ghuq;ifkh nry;fshyhd ntspaLf;fhFk;. ,jd; 
ntspg;Gwj;jpy; jbj;j fpA+l;bfps; fhzg;gLfpwJ. Gwj;NjhYf;F cl;Gwkhff; fhzf;$ba 
Gwj;Njhybj;Njhy; rpy mLf;F ];fpspuq;ifkh nry;fshy; MdJ. Gwzp nky;ypa Rth; 
nfhz;l ghuq;ifkh nry;fshyhdJ Gwzpapy; nurpd; Foha;fSk;> lhdpd; epug;gg;gl;l 
nry;fSk; fhzg;gLfpd;wd. mfj;Njhiy GwzpapypUe;J gphpj;jwpa ,ayhJ. th];Fyj; jpR 
gFjpiag; nghpirf;fps; #O;e;Js;sJ. gpj;ijr; #o;e;J Ie;J my;yJ MW th];Fyf; 
fw;iwfs; xU tisakhf mike;Js;sd.  
 
th];Fyf; fw;iwfs; xd;wpize;jit> xUq;;fike;jit. jpwe;jit> cs;Nehf;F iryk; 
nfhz;lit. gpj;> nkLy;yhp fjph;fs; fhzg;gLfpd;wd. ,uz;lhk; epiy tsh;r;rp miltjd; 
fhuzkhf Mz;L tisaq;fs; cUthfpd;wd.  
 
Crpapiyapd; (Needle leaf)FWf;Fntl;Lj; Njhw;wk;  
 
Crpapiyapd; cs;sikg;G tws;epyj; jhtuq;fspd; jftikg;igf; fhl;LfpwJ. ,jpy; 
Gwj;Njhy;> ,iyapilj;jpR> th];Fyj; jpRf;fs; vd NtWgl;l gFjpfs; fhzg;gLtJld;> 
Vwj;jho Kf;Nfhz tbtpYk; cs;sJ. xuLf;fpy; mike;j Gwj;Njhy; jbj;j fpA+bfps; 
glyj;jhy; #og;gl;Ls;sJ. Gwj;Njhypy; cs;skpo;e;j ,iyj;Jisfs; (Sunken stomata) 
fhzg;gLfpd;wd. Gwj;Njhiy mLj;Jr; rpy mLf;F ];fpspuq;ifkh nry;fshyhd 
Gwj;Njhybj;Njhy; fhzg;gLfpwJ. ,t;tLf;F ,iyj;Jis fPo; miwfshy; (Sub 
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stomtalcavity) njhlh;;r;rpaw;W fhzg;gLfpwJ ,iyapilj;jpR ghypNrl; kw;Wk; gQ;R 
ghuq;ifkh vd;w NtWghlw;wJ. nky;ypa Rth;nfhz;l ,r;nry;fspy; gRq;fzpfk; 
fhzg;gLfpwJ. rpy nry;fs; vz;zw;w> rpwpa msTila> cs;kbg;Gfis cz;lhf;Ftjhy; 
Crpapiyapd; xspr;Nrh;f;ifg; gug;G mjpfhpf;fpwJ. ,iyapilj;jpRtpy; nurpd; Foha;fs; 
fhzg;gLfpd;wd. XuLf;fhyhd mfj;Njhy; GwzpapypUe;J th];Fyg; gFjpia 
NtWgLj;JfpwJ. gy mLf;Ffspy; mike;j nghpirf;fps; jurk; nfhz;Ls;sJ.  
 
,g;gFjpapy; md;Gkpd; nry;fs; (Albuminous cells), buf;fPL nry;fs; vd ,Utifahd rpwg;G 
nry;fs; mike;Js;sd. my;Gkpd; nry;fs; czTg; nghUl;fis ,iyapilj; jpRtpypUe;J 
/GNshaj;jpw;F flj;jTk;. buf;fPL nry;fs; $l;bizT jpRTld; (Transfusion tissue) Nrh;e;J 
ePiuf; flj;jTk; cjTfpd;wd. ,U th];Fyf; fw;iwfs; ];fpspuq;ifkh jpRthy; 
gphpf;fg;gl;Lf; fhzg;gLfpd;wd. th];Fyf; fw;iwfs; xd;wpize;jit> xUq;fike;jit> 
jpwe;jit.  
 
,dg;ngUf;fk;:  
igd]; khw;Wtpj;Jj;jd;ik tifiar; rhh;e;jJ. ,J ngUtpj;J> Ez;tpj;J vd ,uz;L 
tifahd tpj;Jfis xNu jthuj;jpy; cUthf;Ffpd;wJ. jhtuq;fs; ,Ughypdj;jd;ik 
(Monoecious) nfhz;lit. Mz;> ngz; $k;Gfs; xNu jhtuj;jpd; ntt;NtW fpisfspy; 
Njhd;Wfpd;wd.  
 
Mz;$k;G:  
 
,it tuk;gw;w tsh;r;rp nfhz;l fpisapy; nfhj;jhf cUthf;fg;gLfpd;wd. xt;nthU $k;Gk; 
nrjpy; ,iyapd; Nfhzj;jpypUe;J Njhd;WfpwJ. $k;gpd; ika mr;irr; #o;e;J vz;zw;w 
Ez; tpj;jf ,iyfs; Roy; Kiwapy; mike;Js;sd. Ez;tpj;jf ,iy xt;nthd;Wk; mjd; 
fPo;;gFjpapy; ,uz;L Ez;tpj;jfq;fis jhq;fpAs;sd. xt;nthU tpj;jfKk; rpwFila 
vz;zw;w Ez;tpj;Jfis my;yJ kfue;jj;Jfs;fisf; nfhz;Ls;sd. Ez;tpj;Jfs; Mz; 
NfkPl;lfj; jhtuq;fisf; Fwpf;fpd;wd.  
 
ngz;$k;G:  
 
nrjpy; ,iyfspd; Nfhzj;jpypUe;J 1 Kjy; 4 ngz; $k;Gfs; nfhj;jhfj; Njhd;Wfpd;wd. 
xU ngz; $k;G Kjph;r;rpaila Rkhh; 3 Mz;Lfs; MfpwJ. $k;gpd; ika mr;irr; #o;e;J 
ngUtpj;jf ,iyfs; Roy;Kiwapy; mike;Js;sd. ,it ,Utifahd nrjpy;fisf; 
nfhz;Ls;sd. 1. $k;G nrjpy; - bract Scale (tskw;wJ) 2. #y;jhq;F nrjpy; - Ovuliferous 
(tskhdJ)> 2. #y;jhq;F nrjpy; - Ovuliferous scale (tskhdJ). xt;nthU #y;jhq;F 
nrjpYk; Nkw;Gwj;jpy; ,uz;L #y;fisj; jhq;fpAs;sd. #y;fs; ngz; NfkPl;lfj; 
jhtuq;fisf; Fwpf;Fk; ngUtpj;Jfis nfhz;Ls;sd.  
 
kfue;jr; Nrh;f;ifAk;> fUTWjYk;:  
igd]py; kfue;jNrh;f;if fhw;wpd; %yk; (Anemophilous) eilngWfpwJ. Ez;tpj;J my;yJ 
kfue;jj;J}s; ehd;F nry;fs; nfhz;l epiyapy; ntspNaw;wg;gLfpwJ. (2 Kd; cly nry;fs;> 
1 n[dNul;bt; nry;> 1 Foha; nry;) kfue;jr; Nrh;f;ifapd; NghJ #y;JisapypUe;J 
ntspNawk; jputj;jpdhy; fhw;wpy; tpUk; kfue;jj;J}s;fs; ftug;gl;L kfue;j miwapy; 
jq;Ffpd;wd. gpd;dh; Foha; nry; CLUtp ePz;L tsh;e;J kfue;jf; Foiy Njhw;wtpf;fpwJ. 
kfue;jf;Foypy; cs;s n[dNul;bt; nry; gpsTw;Wf; fhk;G nry;yhfTk; clyr; nry;yhfTk; 
gphpfpwJ. clyr; nry; NkYk; gFg;gile;J ,U rkkw;w Mz; nry;fisj; jUfpwJ. 
kfue;jr;Nrh;f;if Kbe;J Xuhz;bw;Fg; gpwNf fUTWjy; epfo;fpwJ. ,U Mz; cl;fUf;fisf; 
nfhz;l kfue;jf; Foha; #y;Jisia CLWtpa gpd; Kl;ilia milfpwJ. xU Mz; 
cl;fU Kl;ilAld; ,ize;J ,ul;ilkba (2n) fUKl;ilia cz;lhf;FfpwJ. kPjKs;s 
Mz; cl;fUf;fs; rpije;JtpLfpd;wd. fUTw;w Kl;il Fd;wypy;yh (Mitosis) gFg;gile;J 
fUthf tsh;r;rpailfpwJ. nghJthfg; gy;fUepiy fhzg;gLfpwJ. gy khw;wq;fSf;Fg; gpwF 
fU rpwFfSld; $ba tpijahf (Winged seed) khWfpwJ. jiuNky; tpijKisj;jy; 
(Epigeal) eilngWfpwJ. igd]pd; tho;f;ifr; Row;rpapy; re;jjp khw;Wk; fhzg;gLfpwJ.  
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njhy;Yaph; jhtuq;fisg; gw;wp njhpe;J nfhs;Nthk;:  
 
jkpo;ehl;by; tpOg;Guk; khtl;lj;jpy; cs;s jpUtf;fiu fpuhkj;jpy; "Njrpaf; fy;kug; G+q;fh" 
(National Wood Fossil Park) mike;Js;sJ. ,q;F Vwf;Fiwa 20 kpy;ypad; Mz;LfSf;Fk; 
Kd;G tho;e;J kbe;j kuf;fl;ilfspd; vr;rq;fs; (Petrified wood fossils) cs;sd. cU 
Nghpdk; (Form genera) vd;w nrhy; njhy;Yaph; vr;rj;jhtuq;fSf;F ngah; #l;lg; 
gad;gLj;jg;gLfpwJ. Vnddpy; njhy;Yaph; vr;rq;fs; KOj; jhtuq;fshff; fpilg;gjpy;iy. 
gjpyhf mope;jNghd jhtug; gFjpfs;> cWg;Gfs; rpWrpW Jz;LfshfNt ngwg;gLfpd;wd. 
~pthypf; njhy;Yaph;g; G+q;fh - `pkhr;ry gpuNjrk; khz;l;yh njhy;Yaphpg; G+q;fh – kj;jpag; 
gpuNjrk;> ,uh[;k`hy; Fd;Wfs; - [hh;fz;l;> mhpaY}h; G+q;fh – jkpo;ehL Mfpait ek; 
ehl;by; fhzf;$ba rpy Kf;fpaj; njhy;Yaph; vr;rk; kpFe;j gFjpfshFk;. gytifj; jhtu 
tFg;Gfisr; rhh;e;j rpy njhy;Yaph; vr;rq;fs; fPNo nfhLf;fg;gl;Ls;sd.  
 
Nguh. gPh;gy; ]hdp (1891 – 1949)  
Nguhrphpah; gPh;gy; ]hdp ,e;jpaj; njhy;jhtutpaypd; (Palaeobotany) je;ij vd;W 
mwpag;gLfpwhh;. fpof;F gP`hhpy; uh[;k`hy; kiyg;gFjpapYs;s njhy;Yaph; vr;rj; 
jhtuq;fis ,th; tpthpj;Js;shh;. ,th; tpthpj;j cUg;Nghpdq;fspy; 
ngz;Nlhiryhd; ]hdp> epg;ghdpNah i]yhd; Nghd;wit mlq;Fk;. 'gPh;gy; ]hdp 
njhy;jhtu epWtdk;' (Birbal sahni Institute of Palaeobotany) yf;Ndhtpy; 
mike;Js;sJ.  

 
ghrpfs; - NgypNahnghuy;yh> ilkhh;/Nghirg;ghd;  
 
gpiuNah/igl;fs; - eaill;lh> n`ghl;birl;b];> k];i]l];  
 
nlhpNlh/igl;fs; - Ff;Nrhdpah> iudpah> ghuf;thq;fpah> fyikl;l];  
 
[pk;Ndh];ngh;k;fs; - nkLy;Nyhrh> nyg;gpNlhfhh;ghd;> tpy;ypak;Nrhdpah> nyg;gpNlhnlz;l;uhd;  
 
MQ;rpNah];ngh;k;fs; - Mh;f;fpahd;j];> /ghh;Fyh  
 
MQ;rpNah];ngh;k;fs;:  
%Ltpijj; jhtuq;fs;  
 
tpijAila jhtuq;fspy; #y;fisr; #o;e;J ghJfhg;ghd #yfk; nfhz;l jhtuq;fshfpa 
MQ;rpNah];ngh;k;fSk; mlq;Fk;. GtpapYs;s jhtuj; njhFg;gpy; ngUk;ghyhditahfTk;> 
epyj;jpy; thoj;jFe;j jftikg;Gfisg; ngw;witfshfTk; ,j;jhtuf; FOkk; cs;sJ. 
,j;jhtuj; njhFg;ghdJ Muk;gf; fhyf; fphpl;Nl~pa]; fhyj;jpy; Njhw;wp (140 kpy;ypad; 
Mz;LfSf;F Kd;) cyfstpy; ngUk;ghd;ikahd jhtuf; $l;lkhf fhzg;gLfpd;wd. 
tpj;jfj;jhtuq;fs; Xq;F jd;ikAlDk;> NfkPl;lfj;jhtuq;fs; kpfTk; xLq;fpa epiyapYk; 
cs;sd.  
 
MQ;rpNah];ngh;k;fs;:  
%Ltpijj; jhtuq;fs;: 
MQ;rpNah]; ngh;k;fspd; rpwg;gpay;fs;:   
 
• th];Fyj;jpR (iryk; kw;Wk; /GNshak;) ed;F tsh;r;rpaile;Js;sJ 
• $k;GfSf;Fg; gjpyhf kyh;fs; Njhw;Wtpf;fpd;wd.  
• #y; #yfj;jpdhy; #og;gl;Ls;sJ 
• kfue;jf;Nrh;f;iff;F kfue;j Foy; cjtp nra;fpwJ. Mifahy; fUTWjYf;F ePh; 

mtrpakpy;iy. 
• ,ul;ilf; fUTWjy; (Double fertilization) fhzg;gLfpwJ. fUT+z; jpR Kk;kbaj;jpy; 

(Triploid) cs;sJ.  
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• MQ;rpNah];ngh;k;fs; ,Utpijapiy kw;Wk; xUtpijapiyj; jhtuq;fs; vDk; ,uz;L 
tFg;Gfshfg; gphpf;fg;gl;Ls;sJ. 

 
,Utpijapiy> xUtpijapiy jhtuq;fspd; rpwg;G gz;Gfs;:  
,Utpijapiy jhtuq;fs;  
Gw mikg;Grhh; gz;Gfs; 
 
,iyfspy; tiyg;gpd;dy; euk;gikg;G cs;sJ. tpijapy; ,uz;L tpijapiyfs; cs;sd. 
Kjd;ik Ntuhd KisNth; epiyj;Jf; fhzg;gl;L Mzp NtuhfpwJ. kyh;fs; ehd;fq;f 
my;yJ Ie;jq;f tifiar; rhh;e;jJ. Kf;FopAila(Tricolpate) kfue;jj;Jfs; fhzg;gLfpwJ.  
 
cs;sikg;Grhh; gz;Gfs;:  
 

• th];Fyf; fw;iwfs; jz;by; tisak; Nghd;W mike;Js;sJ 
• th];Fyf; fw;iwfs; jpwe;j tifiar; rhh;e;jJ. (Nfk;gpak; cs;sJ). 
• ,uz;lhk; epiy tsh;r;rp fhzg;gLfpwJ 

 
xUtpijapiyj; jhtuq;fs;  
Gw mikg;G rhh;e;j gz;Gfs; 
 
,iyfspy; ,izg;Nghf;F euk;gikg;G cs;sJ. tpijfspy; xUtpijapiy cs;sJ. 
KisNth; epiyj;Jf; fhzg;gLtjpy;iy. ry;yp Nth; njhFg;G cs;sJ. %tq;f kyh;fs; 
cs;sJ. xw;iwf;FopAila (Monocolpate) kfue;jj;Jfs; fhzg;gLfpwJ.  
 
cs;sikg;G rhh;e;j gz;Gfs;:  
 
• jz;by; th];Fyf; fw;iwfs; rpjwpf; fhzg;gLfpwJ.  
• %ba th];Fyf; fw;iwfs; (Nfk;gpak; fhzg;gLtjpy;iy)  
• ,uz;lhk; epiy tsh;r;rp fhzg;gLtjpy;iy  

 
mz;ikf;fhyj;jpy; Kd;nkhopag;gl;l %Ltpij jhtu ,d tifg;ghl;bapaypy;>(Angiosperm 
Phylogeny Group (APG) Classification) ,Utpijapiy jhtuq;fis xw;iwg; ghpzhkf;FOkj; 
njhFg;ghff; (Monophyletic) fUjtpy;iy. Muk;gf;fhyj;jpy; ,Utpijapiyapy; 
tifg;gLj;jg;gl;l jhtuq;fs; Muk;gfhy Nkf;Ndhypl;fs; (Early Magnolids), cz;ik 
,Utpijapiy (Eudicots) jhtuq;fs; vDk; gy;NtW fpisfspy; rpjwpf; fhzg;gLfpwJ.  
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nry; - xU tho;tpay; myF  

 
'nry;' vd;w thh;j;ij 'xU rpwpa ngl;b' vd;W nghUs;gLk; 'nry;Ny" vd;w ,yj;jPd; 
nrhy;ypypUe;J cUthdJ. nry; vd;w nrhy; Kjd; Kjypy; ,uhgh;l; `Pf; (1662) vd;gtuhy; 
gad;gLj;jg;gl;lJ. vdNt 'nry;' vd;w nrhy; 300 Mz;LfSf;F Kd;Ng tof;fj;jjpy; ,Ue;J 
te;jJ vd;W njhpa tUfpwJ.  
fz;Lgpbg;G:  
mhp];lhl;by; (fp.K. 384 – 322)  
 
tpyq;Ffs; kw;Wk; jhtuq;fs; Xh; xOq;fikf;fg;gl;l fl;likg;G myFfisf; nfhz;Ls;sd 
vdf; fz;lwpe;jhh;. Mdhy;> me;j myFfs; vd;d vd;gjid mtuhy; tpsf;f ,aytpy;iy. 
1660-Mk; Mz;L ,uhgh;l; `{f; vd;gth;> 'Njd; $l;bYs;s gy rpwpa miwfs;' nfhz;l 
mikg;igj; jf;ifj;jpRf;fspy; fz;lwpe;jhh;. gpd;dh;> 1665-Mk; Mz;L ,jw;F 'nry;' vd;W 
ngahplg;gl;lJ. ,th; ,e;jg; gzpfis 'ikf;Nuhfpuhgpah' vd;w ngahpy; njhFj;jhh;. gpd;dh; 
Mz;Nlhd; /ghd; ypA+td; `hf; jhd; fz;lwpe;j xUnry; Jfs;fSf;F 'mdpky; fpA+y;];' 
(Animalcules) vd;W ngahpl;lhh;. ,uhgh;l; gpnusd; (1831 – 39) jhtur; nry;ypy; fhzg;gLk; 
cUz;ilahd mikg;gpw;F (Spherical body) 'cl;fU' vd;W ngahpl;lhh;. H.J. Ll;Nuhnrl; 
(1824) vd;w gpnuQ;R mwptpayhh; nry;Nfhl;ghL vd;w fUj;ij Kjd; Kjypy; ntspapl;lhh;. 
gpd;dh; khj;jpNah]; ~pyPld; (n[h;kdp jhtutpayhh;) kw;Wk; jpNahlh; ~pthd; (n[h;kdp 
tpyq;fpayhh;) (1833) MfpNahh; nry; nfhs;ifapd; mbg;gilg; gz;Gfisf; $wpdhh;fs;. 
&lhy;g; tph;r;nrs (1858) nry; Nfhl;ghl;il tpsf;fpaJld; midj;J capUs;s nry;fSk; 
Vw;fdNt cs;s capUs;s nry;fspypUe;J nry;gFg;gpd; %yk; cUthfpd;wd vd;w 
fUj;ijAk; $wpdhh;.  
 
Ez;Nzhf;fpapay; (Microscopy):  
 
nry; kw;Wk; nry; Ez;zikg;igg; gw;wp mwptjw;F Ez;Nzhf;fpahdJ jtph;f;f Kbahj xU 
fUtpahf cs;sJ. ,jd; Nehf;fk; Ez;zpa caphpdq;fisg; gw;wp gbg;gjw;F cjTtjhy; 
mjid Ez;Nzhf;fp vd;W miof;fpd;Nwhk;. fpNuf;f nkhopapy; (Mikros - ikf;Nuh]; - 
rpwpa>skipein - ];ifg;gpd; - ghh;j;jy;) Z N[d;nrd; vd;gth; $l;L Ez;Nzhf;fpiaf; 
fz;lwpe;jhh;.  
 
Ez;Nzhf;fpahdJ nyd;R mikg;gpd; mbg;gilapy; Ntiy nra;fpwJ. ,J xsp kw;Wk; 
nyd;R gz;Gfshfpa vjpnuhspj;jy;> cUg;ngUf;fk;> vz; jpwg;G Mfpatw;iwr; rhh;e;jJ. gy 
nyd;Rfisf; nfhz;l nghJthd xsp Ez;Nzhf;fp> $l;L Ez;Nzhf;fp vd;W 
miof;fg;gLfpwJ. njhlhpgpy; cs;s khjphpfs; %ykhf Ez;Nzhf;fpapd; %yq;fspypUe;J 
ntspg;gLk; xspiaf; fz;fs; my;yJ epfo;g;glf; fUtpf;Fr; nrYj;jg;gLfpwJ.  
 
kpfh xsp Gy Ez;Nzhf;fp (Bright Field Microscope):  
 
nry;fisg; gw;wpa gy;NtW mk;rq;fis mwptjw;F tof;fkhf kpif xsp Ez;Nzhf;fp 
gad;gLfpwJ. ,J GydhFk; xspf;fjph;fis ntt;NtW mstpy; <h;j;J> xspia khjphpspy; 
Neubahff; flj;jp khjphpapd; gy;NtW gFjpfspd; NtWgl;l gpk;gj;ij ntspg;gLj;j 
cjTfpwJ. khjphpfSf;F Ntjpfhuzpfisf; (Reagent) nfhz;L rhaNkw;Wk; NghJ mit 
njspthfg; Gyg;gLfpd;wd. ,f;fhuzpfs; khjphpapd; nry; kw;Wk; jpRf;fSld; tpid GhptNj 
,jw;Ff; fhuzkhFk;.  
 
NtWgLj;jy; jpwd; (Resolution): 
NtWgLj;jy; jpwd; vd;gJ ,uz;L Gs;spfSf;F ,ilNaAs;s nghUspd; tptuj;ijj; 
njspthff; fhl;Lk; nyd;Rfspd; jpwd; MFk;. ,J xU nghUisg; gw;wpa kpfj; Jy;ypakhd 
tptukhFk;. ,jidf; fPo;f;fhZk; #j;jpuj;jpd; %yk; fz;lwpayhk;.  

NtWgLj;jy; jpwd; = 
(0.61 )

NA


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,q;F   = xspapd; miyePsk; kw;Wk; NA vd;gJ vz;fspd; jpwg;G  
 
vz;fspd; jpwg;G (Numerical Aperture): 
,J xU Kf;fpag; ghh;itf;Fhpa epiyj;jd;ik. ,J ghh;it nyd;rpd; NtWgLj;Jk; jpwidf; 
Fwpf;fpwJ. vz;fspd; jpwg;G cah;thf ,Ug;gpd; mjDila NtWgLj;jy; jpwd; mjpfkhf 
,Uf;Fk;.  
 
cUg;ngUf;fk; (Magnification):  
xU gpk;gj;jpd; msit ghh;itf;Fg; nghpajhf;fp fhz;gpg;gjw;F cUg;ngUf;fk; vd;W ngah;. 
,J fPo;f;fhZk; #j;jpuj;jpd; %yk; fzf;fplg;gLfpwJ.  

cUg;ngUf;fk; = 
Ez; Nzhf; fpapd; %yk; fhzg; gLk; gpk; gj;jpd; msT 

rhjhuzf; fz;fs; %yk; fhzg; gLk; gpk; gj;jpd; msT 
 

 
,q;F xspf;fw;iwfs; Nkilapd; kPJ itf;fg;gl;Ls;s khjphpapd; kPJ> xspf;Ftpg;ghdhy;> 
Ftpf;fg;gLfpwJ. ,e;j xsp> xspUk; Fkpo; tpsf;F (CFL) my;yJ xsp ckpOk; ilNahL 
(LED)- ypUe;J cUthfpwJ. ,e;E}z;Nzhf;fp ,uz;L tif nyd;R mikg;Gfshy; MdJ. 
mit KiwNa nghUsUF nyd;R (nghUSf;F kpf mUfpy;)> fz;zUF nyd;R (fz;Zf;F 
kpf mUfpy;) MFk;. ,t;tpuz;L nyd;RfSf;Fk; ,ilNa xsp nrYj;jg;gLfpwJ. Njitf;Nfw;g 
cUg;ngUf;fj;ijg; ngWtjw;Fr; rpy Gs;spapy; Row;wpr; rhpnra;af;$ba ehd;F tif 
nghUsUF nyd;Rfs; kw;Wk; (5x, 10x, 45x kw;Wk; 100x) cs;sd. ,J vz; jpwg;G kjpg;gpd; 
nfhs;if kw;Wk; mjDila NtWgLj;Jk; jpwd; Mfpatw;wpd; mbg;gilapy; nray;gLfpwJ.  
 
Ez;Nzhf;fpapd; Kjy; cUg;ngUf;fk; nghUsUF nyd;R %yk; ngwg;gLfpwJ. ,jw;F 
Kjd;ik cUg;ngUf;fk; vd;W ngah; kw;Wk; ,jd; %yk; cz;ikahd> jiyfPohd 
nka;g;gpk;gk; Njhd;WfpwJ. ,uz;lhtJ cUg;ngUF;fk; fz;zUF nyd;R %yk; cz;lhfpwJ. 
,J ,uz;lhk; epiy cUg;ngUf;fk; vd;W ngah;. kw;Wk; ,jd; %yk; jiyfPohd khagpk;gk; 
cUthfpwJ  
 
,Us; Gy Ez;Nzhf;fp (Dark field Microscope):  
Z [pf;khz;b (1905) vd;gth; ,Us; Gy Ez;Nzhf;fpiaf; fz;Lgpbj;jhh;. ,J ,Us; Gy 
Ez;Nzhf;fpahdJ Gykl; ,Ushf ,Uf;fyhk;. Mdhy; nghUshdJ gpuhfhrj;Jld; 
njspthff; fhzg;gLk;. Ftpg;ghdpy; jpiuf;Ff; fPohf xU rpwg;ghd mikg;G ,e;j 
Ez;Nzhf;fpapy; nghUj;jg;gl;Ls;sJ. ,e;j mikg;gpw;F 'Ngl;r; ];lhg; Nfhpah;" (Patch stop 
carrier) vd;W ngah;. ,J xU Ftpg;ghd; mikg;G nfhz;l cNyhf tisaj;jpy; 
nghUj;jg;gl;Ls;sJ. ,e;jg; Ngl;r; ];lhg; rpwpa fz;zhbahyhd fUtpahFk;. ,J 
tl;lj;jl;lhf ,Ug;gJld; ikaj;jpy; fUe;jpl;ilAk; tpspk;gpy; jpwTw;w tisaj;ijAk; 
ngw;wjhFk;. ,e;jj; jpwTw;w tisaj;jpd; topahfr; nry;Yk; xsp rha;thfg; nghUis 
Nehf;fpf; Ftpe;J cs;sPlw;w $k;G Nghd;w mikg;ghf xspiag; nghUspd; tpspk;gpy; 
tpor;nra;fpwJ. vdNt> nghUs; gpufhrkhfTk; mjidr; Rw;wpAs;s jsk; fUikahfTk; 
Gyg;gLk;.  
 
fl;l NtWgLj;Jk; Ez;Nzhf;fp (Phase Contrast Microscope):  
 
n[h;idf; (1935) vd;gth; ,jidf; fz;Lgpbj;jhh;.xsp Ez;Nzhf;fpapd; midj;J mbg;gilj; 
jj;Jtq;fSld;> rpwpa khw;wk; xd;iw vw;gLj;jp cUthf;fg;gl;l Ez;Nzhf;fpNa fl;l 
NtWgLj;Jk; Ez;Nzhf;fpahFk;.  
 
xspf;fjph;fspd; tPr;rstpy; cz;lhf;fg;gLk; khw;wq;fs; %yk; mtw;wpd; jPtpuj;ij 
khw;wpaikj;J> mijf; nfhz;L nghUs;fspd; Gyg;gLk; jpwid cah;j;jp mtw;iwj; 
njspthfg; ghh;j;jwpa ,e;Ez;Nzhf;fp cjTfpwJ. nghUSf;Fk; nghUsUF nyd;rpw;Fk; 
,ilNa itf;fg;gl;l fl;lj;jfL (Phase plate) ,e;j tPr;rsT khw;wj;jpid cz;lhf;f 
cjTfpwJ. ,j;jfl;by; jbj;j my;yJ nky;ypa tl;lr; Rw;Wg;gl;il fhzg;gLfpwJ.  
 
Ez;Nzhf;fpapd; mstPLfs;:  
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Ez;Nzhf;fpapy; NkYk; xU trjp cs;sJ. mjhtJ Ez;zpa nghUs;fis mstpl KbAk;. 
,e;jf; njhopy;El;gk; ikf;Nuhnkl;hp vd miof;fg;gLfpwJ. ,q;F mstpl ,uz;L 
msTNfhs;fs; gad;gLfpd;wd.  
1. tpop ikf;NuhkPl;lh; (Ocular Micrometer)  
2. Nkil ikf;NuhkPl;lh; (Stage Micrometer)  
tpop ikf;NuhkPl;lh;: ,J fz;zUF nyd;Rf;Fs; nghUj;jg;gl;Ls;sJ. ,jpy; xU nky;ypa xsp 
CLUTk; fz;zhb tl;l cs;sJ. ,jpy; cs;s NfhLfs; 100 rk myFfshfg; 
gphpf;fg;gl;Ls;sd. ,e;j msTNfhSf;F kjpg;gpy;iy.  
Nkil ikf;NuhkPl;lh;: ,J xU fz;zhb jfL. ,jpy; xU NfhL 100 myFfshfg; 
gphpf;fg;gl;Ls;sJ. ,e;jf; Nfhl;bd; ePsk; 1 kp.kP MFk;. ,uz;L mUfike;j NfhLfSf;F 
,ilNaAs;s J}uk; 10 μm. ,e;j Nkil ikf;NuhkPl;lhpy; ehk; fhZk; kjpg;G tpop 
ikf;NuhkPl;lUf;F khw;wg;gLfpwJ. MfNt ,e;j mstPLfs; tpop ikf;NuhkPl;lh; %yNk 
ngwg;gLfpwJ.  

xU tpop ikf;NuhkPl;lhpy; ,uz;L mUfike;j = 10
Nkil gphpTfspd; vz;zpf;if

tpop gphpTfspd; vz;zpf;if 
 

         NfhLfSf;F ,ilNaAs;s J}uk;  
 

 
,e;jr; Rw;Wg;gl;il jbkdhf ,Ug;gpd; (vjph;kiw fl;llj;jfL)> gpw epug;G gFjp 
nky;ypajhfTk;> Rw;Wg;gl;il nky;ypajhf ,Ug;gpd; (Neh;kiw fl;lj;jfL) gpwepug;Gg; gFjp 
jbkdhfTk; ,Ug;gJ Fwpg;gplj;jf;fJ.  
 
,e;jf; fl;lj;jfl;bd; NtWgl;l jbkDila gFjpfs; topahf xsp gha;;e;J ntsptUk; NghJ 
mtw;wpd; NtWgLj;jyhy;> fl;l NtWghlile;j ,e;jf; fjph;fs; nghUspd; Nky; gl;L> 
nghUis ed;F NtWgLj;jp mwpa cjTfpd;wd. Ftpg;ghdpypUe;J fl;lj;jfl;bw;F tUk; xsp 
cs;sPlw;w $k;GNghy; cs;sJ. jfl;bd; jbj;j gFjp topahfg; gha;e;J ntspg;gLk; xspf;fjph; 
tPr;rstpy; Fiwe;j Ntfj;jpYk;> nky;ypa gFjp topahfg; gha;e;J ntsptUk; xspf;fjph; 
tPr;rstpy; mjpf Ntfj;jpYk; te;J nghUspd; Nky; glh;fpd;wd. vdNt jhd; itf;fg;gl;l 
khjphpia (nghUis) ed;F NtWgLj;jpg; ghh;j;jwpa KbfpwJ. capUs;s nry;fs;> jpRf;fisg; 
gbj;jwpaTk; tsh;g;G Clfj;jpy; cs;tsh;g;gpd; %yk; jpRtsh;g;G nra;J> nry;gFg;gpd; 
epiyfis (ikl;lhrp]; gFg;gpd; epiyfis) gbj;jwpaTk; ,e;Ez;Nzhf;fp nghpJk; 
cjTfpwJ.  
 
kpd;dZ Ez;Nzhf;fp (Electron Microscope): 
 
kpd;dZ Ez;Nzhf;fp Kjd; Kjypy; vh;d];l; u];fh (1931) mth;fshy; 
mwpKfg;gLj;jg;gl;lJ. mJ G. gpd;dpq; kw;Wk; H. Nuhfh; (1981) vd;gth;fshy; 
Nkk;gLj;jg;gl;lJ. ,jidg; gad;gLj;jpr; nry; Ez;ZWg;Gfspd; Ez;zpa tpsf;fq;fisg; 
gFj;jwptjw;F 'Ez;zikg;G" vd;W ngah;. xU ,lj;;jpYs;s xspf;fw;iwapy; vyf;l;uhd;fs; 
fw;iwfisg; gad;gLj;Jk;NghJ xU vspa Ez;Nzhf;fpia tpl 1>00>000 klq;F NtWgLj;Jk; 
jpwid kpd;dZ Ez;Nzhf;fp ngWfpwJ.  
 
vyf;l;uhd; Ez;Nzhf;fpapy; cw;W Nehf;fg;gl Ntz;ba khjphp ePh; ePf;fk; nra;ag;gl;L> 
vyf;l;uhd; xspg;Gfhtz;zk; jq;fk; my;yJ gNybak; nfhz;L gjpf;fg;gLfpwJ. ,it 
vyf;l;uhd;fis jhq;fp epw;fTk;> NkYk; NtWgLj;jpa gpk;gj;ij cUthf;FtjpYk; 
mj;jpahtrpakhf cs;sJ.  
 
kpd;dZ Ez;Nzhf;fp ,uz;L tifg;gLk;.  
 
mit KiwNa  
  1. CLUty; kpd;dZ Ez;Nzhf;fp (TEM)  
  2. guty; (];Nfdpq;) kpd;dZ Ez;Nzhf;fp (SEM)  
 
cLUty; kpd;dZ Ez;Nzhf;fp (TEM) 
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,J kpfTk; nghJthfg; gad;gLj;jg;gLk; kpd;dZ Ez;Nzhf;fpahFk;. ,J ,U ghpkhzg; 
gpk;gq;fisj; jUfpwJ. CLUty; kpd;dZ Ez;Nzhf;fpapd; ghfq;fshtd.  
 

1. vyf;l;uhd; cw;gj;jp mikg;G (Electron generating system)  
2. vyf;l;uhd; Ftpg;ghd; (Electron condenser)  
3. khjphp nghUsUF (Speciemen objective)  
4. Foha; nyd;R (Tube lens) 
5. ntspNafhl;Lk; epow;glf;fUtp (Projector) 

 
vyf;l;uhd; fw;iwfis khjphpg; nghUspd; topNa nrYj;Jk; nghOJ xspUk; jpiuapy; 
gpk;gj;ij cUthf;FfpwJ. ,tw;wpd; cUngUf;fk; 1 – 3 yl;rk; klq;fhFk;. NtWgLj;Jk; 
jpwd; 2 – 10Ǻ Mf ,Uf;Fk;. ,jidg; gad;gLj;jp itu];fs;> ikf;Nfhgpsh];kh> nry; 
Ez;ZWg;Gfs;  
Ez;Nzhf;fpfis xg;gpLjy;:  
 \ 
 

gz;Gfs; xsp 
Ez;Nzhf;fp 

,Us; Gy 
Ez;Nzhf;fp 

fl;l NtWgLj;Jk; 
Ez;Nzhf;fp 

CLWty; 
kpd;dZ 

Ez;Nzhf;f
p 

guty; 
(];Nfdpq;) 
kpd;DZ 

Ez;Nzhf;fp 
gpk;gj;ij 
cUthf;Ftj
w;fhd 
xspapd; 
%yk;  

ghh;f;ff;$ba 
xsp 

ghh;f;ff;$ba 
xsp  

ghh;f;ff;$ba xsp vyf;l;uhd;f
s;  

vyf;l;uhd;f
s;  

ghh;f;fj;jf;f 
nry;ypd; 
tiffs; 

capUs;s 
jdpj;j 
nry;fisg; 
ghh;f;f ,aYk; 

capUs;s 
jdpj;j 
nry;fisg; 
ghh;f;f ,aYk; 

capUs;s jdpj;j 
nry;fisg; ghh;f;f 
,aYk; 

kpf kpf 
nky;ypa 
rPty; 
khjphpfs; 
jahhpf;fg;g
Lfpd;wd. 
mjd; 
topNa 
vyf;l;uhd;f
s; 
nrYj;jg;gl;
L mjd; 
gpk;gq;fs; 
kpf mjpf 
mstpy; 
cUngUf;f
g;gl;L 
mjpf 
NtWgLj;jp 
mwpAk; 
jpwid 
cUthf;Ffp
d;wJ 

kpf 
nky;ypajhf 
ntl;lg;gl;l 
khjphpfisj; 
jq;f %yhk; 
G+rg;gl;L 
mjd; 
topNa 
vyf;l;uhd;f
s; 
gpd;Nehf;fpg; 
gpujpgypf;fg;
gl;L 
khjphpapd; 
Nkw;gug;G 
kpfj; 
njspthff; 
fhl;rpg;gLj;
jg;gLfpwJ.  

gpk;gk; 2 - D 2 - D 2 - D 2 - D 3 - D 
nyd;Rfspd; 
jd;ik 

fz;zhb 
nyd;Rfs; 

fz;zhb 
nyd;Rfs; 

fz;zhb 
nyd;Rfs; 

xU 
epiykpd;dp
ay; nyd;R 
rpy 
kpd;fhe;j 
nyd;Rfs;  

xU epiy 
kpd;dpay; 
nyd;R rpy 
kpd;fhe;j 
nyd;Rfs;  
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jsk; fhw;W / 
vz;nza;  

fhw;W / 
vz;nza;  

fhw;W / 
vz;nza;  

ntw;wplk; ntw;wplk;  

khjphpia 
,ly; 

fz;zhbj; 
jfLfs; 

fz;zhbj; 
jfLfs; 

fz;zhbj; 
jfLfs;  

khjphpia 
Kyhk; 
G+rg;gl;l 
my;yJ 
G+rg;glhj 
jhkpu 
tiyapy; 
,ly;  

khjphpia 
mYkpdpaj; 
jfL kw;Wk; 
jq;f Kyhk; 
G+rg;gl;L 
,ly;  

Ftpak; 
kw;Wk; 
cUg;ngUf;f
j;ij 
khw;wpaikj;j
y; 

nghUsUif 
khw;wpaikj;jy; 

nghUsUif 
khw;wpaikj;jy; 

nghUsUif 
khw;wpaikj;jy; 

kpd; kw;Wk; 
tpyfy; 
RUs; 

kpd; kw;Wk; 
tpyfy; 
RUs; 

ntl;b 
vLf;fg;gl;l 
khjphp Ez; 
Jz;lq;fis
j; njspthfg; 
ghh;f;Fk; 
tpjk;  

xsp tpspk;G 
tpisT  

Ngl;r; ];lhg; 
topNa 

fl;lj; jl;L 
topNa  

vyf;l;uhd; 
rpjwy; 

vyf;l;uhd; 
rpjwy;  

Ez;Nzhf;fp 
glk;  

     

 
Mfpatw;iwg; gw;wp ehk; tphpthfg; gbj;jwpayhk;.  
 

Ez;Nzhf;fp (SEM) 
,e;Ez;Nzhf;fp TEM – iaf; fhl;bYk; Fiwthd NtWgLj;Jk; jpwidf; nfhz;Ls;sJ. 
,e;Ez;Nzhf;fpahy; xU khjphpg; nghUspd; gug;Gg; gFjpfspd; Kg;ghpkhzq;fisf; fhzyhk;. 
,jpy; kpd;dZf;fs; nyd;Rfspd; %yk; xU Gs;spapy; Ftpf;fg;gLfpd;wd. ,jpy; nghUspd; 
Clhf ntspg;gLk; fjph;fs; gytpjkhd fjph;fisj; Njhw;Wtpf;fpd;wd. (Jug;gd kpd;dZf;fs;> 
,uz;lhk; epiy kpd;dZf;fs;> gpd;Gwk; rpjWk; kpd;dZf;fs;). ,itfs; jFe;j xU 

mikg;gpdhy; (detector) xd;W Nrh;f;fg;gl;Lg; nghpjhfg;gl;Lg; gpd;G gpk;gk; xspUk; jpiuapy; 
tpOkhW mike;Js;sJ. ,jd; cUg;ngUf;fk; 2>00>000 klq;F kw;Wk; NtWgLj;Jk; jpwd; 5 – 
20 nm   
nry; nfhs;if:  
 
1833-Mk; Mz;L n[h;kdp jhtutpayhh; khj;jpNah]; ~pyPld;> n[h;kdp tpyq;fpayhh; jpNahlh; 
~pthd; ,UtUk; Nrh;e;J> midj;Jj; jhtuq;fSk; tpyq;FfSk; nry;fshyhdit vd;Wk;> 
,r;nry;fs;jhd; caphpdq;fspd; mbg;gil myfhfj; jpfo;fpd;wd vd;Wk; $wpdh;.  
 
,th;fspd; cw;W Nehf;fypd; mbg;gilapy; jhd; etPd nry;nfhs;if cUthdJ.  
 

• midj;J caphpdq;fSk; nry;fshy; Mdit.  
• Vw;fdNt cs;s nry;fspypUe;J Gjpa nry;fs; Njhd;Wfpd;wd.  
• nry; kugpay; jfty;fisf; nfhz;Ls;sJ. ,it ngw;NwhhplkpUe;J re;jjpfSf;Ff; 

flj;jg;gLfpwJ.  
• midj;J tsh;rpij khw;w tpidfSk; nry;Yf;Fs;Ns eilngWfpwJ.  

 
nry; nfhs;ifapd; tpjptpyf;F:  
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• itu];fs; caphpay; ty;Yeh;fSf;F xU GjpuhfNt ,Ue;jd. itu];fs;> ituha;Lfs;> 
gphpahd;fs; Mfpait nry;nfhs;iff;F xU tpjp tpyf;fhFk;. nry;ypd; Kf;fpag; 
gFjpahd GNuhl;Nlhgpshrk; mitfSf;F ,y;iy. NkYk; ,it nry;Yf;Fs; thOk; 
fl;lha xl;Lz;zpahf ,Uf;fpd;wd.  

 

nry;tpjp (Cell Doctrine -  nry; Nfhl;ghL)  
nry;Nfhl;ghl;bd; Kf;fpa mk;rq;fs; gpd;tUkhW.  
 
• midj;J caphpdq;fSk; nry;fshy; Mdit.  
• Vw;fdNt cs;s nry;fspypUe;J Gjpa nry;fs; Njhd;Wfpd;wd.  
• midj;J caphpdq;fspd; mikg;G kw;Wk; nray;fspd; mbg;gil myfhfj; jpfo;tJ nry; 

MFk;.  
• nry; kugpay; jfty;fisf; nfhz;Ls;sJ. ,it nry;gFg;gpd;NghJ xU nry;ypypUe;J 

kw;nwhU nry;Yf;Ff; flj;jg;gLfpwJ.  
• Ntjp jd;ikapYk; tsh;rpij khw;wr; nray;fspYk; midj;Jr; nry;fSk; xj;jit.  
• nry;ypd; mikg;igAk; nray;fisAk; fl;Lg;gLj;JtJ DNA MFk;.  

• rpy rkaq;fspy; ,we;j nry;fSk; nray;jpwd; cs;sitahf ,Uf;Fk; vLj;Jf;fhl;L: 
jhtuq;fspy; iryf; Foha;fs;> buf;fPLfs;> tpyq;Ffspd; nfhk;G nry;fs; 

GNuhl;Nlhgpshrf; nfhs;if:  
• GNuhl;Nlhgpshrj;ij fhh;b vd;gth; Kjd; Kjyhff; fz;lwpe;jhh;. ngypf;]; L[hh;bd; 

(1835) tpyq;F nry;fspy; xU capUs;s rhw;wpidf; fz;lwpe;J mjid 'rhh;NfL' vd 
mioj;jhh;. gh;fpd;[p (1839) jhtur; nry;fSf;F cs;Ns fhzg;gLk; rhw;wpid 
'GNuhl;Nlhgpshrk;' vd;W ngahpl;lhh;. `_Nfh thd; Nkhy; (1846) GNuhl;Nlhgpshrj;jpd; 
Kf;fpaj;Jtj;ijf; Fwpg;gpl;lhh;.  
 

• khf;]; ];fy;]; (1861) GNuhl;Nlhgpshrj;jpw;Fk; rhh;NfhLf;Fk; cs;s xw;Wikia 
vLj;Jiuj;jhh;. ,jidNa gpd;dh;> X.n`h;l;tpf; (1892)> "GNuhl;Nlhgpshr Nfhl;ghL' vd;W 
mioj;jhh;. `f;];yp (1868) GNuhl;Nlhgpshrj;ij 'caphpapd; ,aw;gpay; mbg;gil' 
vd;W Kd;nkhope;jhh;. 
 

GNuhl;Nlhgpshrj;jpd; $o;k mikg;G:  
 
gp~;~h; (1894) kw;Wk; `hh;b (1899) GNuhl;Nlhgpshrj;ij xU gy;$l;Lf; $o;kj; njhFg;G 
(Complex colloidal system) vdf; $wpdh;. ,J caphpay; Kf;fpaj;Jtk; tha;e;j ePh;kg; 
nghUl;fis Kjd;ikahfTk;> gy;NtW fiunghUl;fshd FSf;Nfh];> nfhOg;G mkpyq;fs;> 
mkpNdh mkpyq;fs;> fdpkq;fs;> itl;lkpd;fs;> `hh;Nkhd;fs; kw;Wk; nehjpfisAk; 
cs;slf;fpaJ.  

 
fiunghUl;fspd; xgbj;jhdjd;ik (Homogeneous) ePhpy; fiugit) my;yJ 
gygbj;jhdjd;ik (Heterogeneous) ePhpy; fiuahjit)apd; mbg;gilapy; GNuhl;Nlhgpshrj;jpd; 
$o;kj; jd;ik mikfpwJ.  
   
GNuhl;Nlhgpshrj;jpd; ,aw;gpay; gz;Gfs;:  
 
GNuhl;Nlhgpshrj;jpy; kpjf;Fk; nghUl;fs; kw;Wk; gy;NtW Ntjpg;gpizg;Gfspd; fhuzkhf 
'n[y;' vd;w miujpl epiyapNyh my;yJ 'rhy;' vd;w jput epiyapNyh / ePh;k tbtj;jpNyh 
fhzg;gLfpwJ. ,f;$o;k GNuhl;Nlhgpshrk; n[y; epiyapypUe;J rhy;epiyf;F 
khWjiytiltij 'rhy; Mjy;' vdTk;> rhy; epiyapypUe;J n[y;epiyf;F khWtij 'n[y; 
Mjy;' vdTk; miof;fg;gLfpwJ. ,e;j n[y; - rhy; $o;k mikg;G epiyfs; 
irl;Nlhgpshrj;jpy; Kf;fpa ,af;f mbg;gilahf tpsq;FfpwJ.  
  
1. GNuhl;Nlhgpshrk; xU xsp CLUtf; $ba> kzkw;w gyepiy (Polyhasic) nfhz;l jputk;.  
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2. ,J xU gbff; $o;kf; fiury; MFk;. ,J gbftbtk; nfhz;l gy;NtW Ntjpg; 
nghUs;fisf; cs;slf;fpa cz;ikf; fiury; MFk;. (rh;f;fiu> cg;G> mkpyk;> fhuk;) 
kw;wit $o;kf; fiuryhy; Mdit (Gujk; kw;Wk; ypg;gPLfs;)  

 
3. GNuhl;Nlhgpshrj;jpd; kpfTk; Kf;fpakhd %d;W gz;Gfshtd gpnusdpad; ,af;fk;> 

mkPgha;L ,af;fk; kw;Wk; irl;Nlhgpsh];kpf; ];bhPkpq; my;yJ irf;Nyh]p]; 
GNuhl;Nlhgpshrj;jpd; gFepiy 2 – 20 nrd;bgha;r];. GNuhl;Nlhgpshrj;jpd; xsptpyfy;.  

 
4. GNuhl;Nlhgpshrj;jpd; pH kjpg;G 9 fpl;lj;jl;l 6.8> ,it 90% ePiuf; nfhz;Ls;sJ. 

(cwf;fepiyapy; cs;s tpijfspy; 10% fhzg;gLfpwJ).  
 

5. GNuhl;Nlhgpshrk; cj;Njrkhf 34 jdpkq;fisf; nfhz;Ls;sJ. Mdhy; 13 jdpkq;fs; 
kl;LNk Kf;fpakhd my;yJ ngUk;ghyhd jdpkq;fs; MFk;. ,itC, H, O, N, Cl, Ca, P, 
Na, K, S, Mg, I kw;Wk; Fe. Mdhy; GNuhl;Nlhgpshrj;jpd; 96% fhh;gd;> i`l;u[d;> 
Mf;rp[d; kw;Wk; iel;u[dhy; MdJ.  

 
6. GNuhl;Nlhgpshrk; kpd;rhuj;jpd; ew;flj;jpNah my;yJ mhpjpw;flj;jpNah ,y;iy. ,J ePiuj; 

njhl;lTld; xU tuk;gw;w rt;it Vw;gLj;JfpwJ. Mdhy; ntg;gj;jpdhy; jplg; nghUshf 
khWfpwJ.  

 
7. ,zf;fj;jd;ik: GNuhl;Nlhgpshrj;jpy; gy;NtW Jfs;fs; my;yJ %yf;$Wfs; thz;lh; 

thy;]; ,izg;G Nghd;w tpirapdhy; xd;W kw;nwhd;Wld; ePz;l rq;fpyp Nghd;w 
%yf;$Wfshy; ,izf;fg;gl;Ls;sd. ,e;jg; gz;ghdJ tpirapd; typikiag; nghWj;J 
khWgLfpwJ.  

 
8. RUq;Fk;jd;ik: GNuhl;Nlhgpshrj;jpy; nghJthff; fhzg;gLk; RUq;Fk; jd;ikahdJ ePiu 

cs;nsLj;jy; kw;Wk; ntspNaw;Wjypy; Kf;fpag; gq;fhw;WfpwJ. ,g;gz;G jhtuq;fspy; 
,iyj;Jisfspd; NtWgl;l ,af;fq;fSf;Fk; mtrpakhFk;.  

 
9. gug;G ,Otpir: GNuhl;Nlhgpshrk; gug;G ,Otpir gz;igf; nfhz;Ls;sJ. 

GNuhl;Nlhgpshrj;jpd; Gujk; kw;Wk; ypg;gpL Fiwe;j gug;G ,Otpir nfhz;lJ. vdNt 
,it rt;tpd; Nkw;gug;gpy; fhzg;gLfpwJ. khwhf Ntjpg; nghUl;fs; mjpfg; gug;G (NaCl) 
,Otpir nfhz;Ls;sd. Mifahy; mit nry; GNuhl;Nlhgpshrj;jpy; Mokhd gFjpfspy; 
fhzg;gLfpwJ.  

 
nry; msT kw;Wk; tbtk;:  
 
msT> tbtk; kw;Wk; mjd; gzpfspd; mbg;gilapy; nry;fs; nghpJk; NtWgLfpd;wd. xNu 
mikg;igf; nfhz;l nry;fspd; njhFg;G jpR (Tissue) vdg;gLfpwJ. ,it xNu tif 
gzpiar; nra;af;$bait. xj;j gzpiar; nra;af; $ba jpRf;fspd; njhFg;G cWg;G 
(Organ) vdg;gLk;. xj;j gzpiar; nra;Ak; gy cWg;Gfs; xU cWg;G kz;lyj;ij (Organ 
system) mikf;fpd;wd. midj;J cWg;G kz;lyq;fSk; xj;jpire;J nray;gl;L Xh; caphpdk; 
(Organism) cUthfpwJ.   
 
tbtk;:  
nry;ypd; msT caphpdq;fSf;F ,ilNa kw;Wk; caphpdq;fSf;Fs;Sk; nghpJk; 
khWgLfpd;wd. ghf;Bhpa nry;fs; gy khWgl;l tbtq;fspy; cs;sJ. cUz;il tbtk; 
(cocci), nrt;tf tbtk; (Rod), itu];fspd; ciwapd; tbtk; cUz;il tbtk; Kjy; 
mwq;Nfhzk; tbtk; tiu> 
 

1 nr.kP = 1/100 kPl;lh;  
1 kp.kP = 1/1000 kPl;lh;    = 1/10 nr.kP  
1 μm = 1/1000,000 kPl;lh; = 1/10,000 nr.kP  
1nm =1/1,000,000,000 kPl;lh; =  1/10,000,000nr.kP  
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1Ǻ =1/10,000,000,000 kPl;lh; = 1/100, 000, 000 nr.kP  
 

my;yJ  
1 kP = 102 nr.kP = 103 kp.kP = 106 μm = 109 nm = 1010Ǻ 
kP = kPl;lh;; nr.kP = nrd;bkPl;lh;; kp.kP = kpy;yp kPl;lh;  
μm = ikf;NuhkPl;lh; nm = NeNdh kPl;lh; Ǻ= Mq;];lhuhq;  

 
 
kw;Wk; 'T" tbtq;fspYk; ,Uf;fpd;wd. G+Q;irfspy;> nry;fs; cUz;il tbtk; Kjy; ePs; 
cUis tbtk; tiu cs;sJ. G+Q;irapd; tpj;Jfs; (Spores) khWgl;l tbtq;fspy; 
fhzg;gLfpd;wJ. jhtu kw;Wk; tpyq;F  
 
 
nry;ypd; tiffs;:  

• nry;ypd; xOq;fikT kw;Wk; cl;fU gz;gpidf; nfhz;L caphpdq;fs; fPo;f;fz;lthW 
tifg;gLj;jg;gLfpd;wd. mit  

o GNuhNfhpNahl;Lfs; (njhy; cl;fU caphpfs;)  
o kPNrhNfhpNahl;Lfs; (,ilg;gl;l cl;fU caphpfs;) kw;Wk;  
o A+NfhpNahl;Lfs; (cz;ik cl;fU caphpfs;)  

 
GNuhNfhpNahl;Lfs;:  
• njhd;ikahd cl;fU nfhz;l caphpfs; GNuhNfhpNahl;Lfs; vdg;gLk; (Pro njhd;ikahd 

Karyon-cl;fU). GNuhNfhpahl;Lfspy; 'epA+fpspaha;L" gFjpapy; `p];Nlhd; Gujk; mw;w 
DNA cl;fU rt;T mw;W fhzg;gLfpwJ. Mifapdhy; ,J cz;ikahd cl;fU md;W. 
vLj;Jf;fhl;L: ghf;Bhpaq;fs;> ePyg;gRk;ghrpfs;> ikf;Nfhgpsh];kh> upf;nfl;rpNa kw;Wk; 
];igNufpl;> NkYk; ,jd; cl;fU md;W. vLj;Jf;fhl;L: ghf;Bhpaq;fs;>ePyg;gRk;ghrpfs;> 
ikf;Nfhgpsh];kh> upf;nfl;rpNa kw;Wk; ];igNufpl;>NkYk; ,jd; cl;fU nghUl;fs; 
njhd;ikahdit.  

 
kPNrhNfhpNahl;Lfs;:  
• lhl;[; vd;Dk; mwptpayhsh; kw;Wk; mtuJ rf Muha;r;rpahsh;fs; (1966-Mk; Mz;L 

%d;whtJ tif caphpdq;fis kPNrhNfhpNahl;Lfs; vd;W mioj;jdh;. GNuhNfhpNahl;bd; 
rpy gz;GfisAk;> A+NfhpNahl;bd; rpy gz;GfisAk; ,e;j caphpfs; ngw;Ws;sd. ,e;j 
kPNrhNfhpNahl;Lfs;> GNuhNfhpNahl;Lfs; kw;Wk; A+NfhpNahl;LfSf;Fk; ,ilg;gl;litfshf 
fhzg;gLfpd;wd. ,tw;wpy; ed;F cUthfpa cl;fU rt;thy; #og;gl;Ls;sJ. ,jd; DNA 
FNuhNkhNrhk;fshfTk;> `p];Nlhd; Gujkw;Wk; fhzg;gLfpwJ. ,itfs; 
GNuhNfhpNahl;Lfisg; Nghy Neh;Kfg;gphpT (Amitosis) gFg;igf; nfhz;Ls;sd. 
vLj;Jf;fhl;L: ehf;bA+ypah vd;w GNuhNlhNrhth kw;Wk; [pk;Ndhbdpak;> nghpbdpak; Nghd;w 
jhtu kpjit caphpfs; kw;Wk; ilNdhgpsn[y;Nyl;Lfs;.  

 

gz;Gfs; GNuhNfhpNahl;Lfs; kPNrhNfhpNahl;Lfs; A+NfhpNahl;Lfs;  
nry;ypd; msT  ~1 – 5 μm  ~5 – 10 μm ~10 – 100 μm  
cl;fUtpd; 
gz;G  

epA+f;spaha;L> 
cz;ikahd 
cl;fU mw;wJ 

rt;Tld; $ba cl;fU 
fhzg;gLfpwJ. 

rt;Tld; $ba 
cl;fU 
fhzg;gLfpwJ. 

DNA nghJthf tl;l 
tbtk;> `p];Nlhd; 
Gujk; mw;wit  

nghJthf ePs; tbtk;> 
`p];Nlhd; Gujk; 
mw;wit  

nghJthf ePs; 
tbtk;> `p];Nlhd; 
Gujk; nfhz;lit  

RNA cw;gj;jp> 
Gujr;Nrh;f;if  

irl;Nlhgpshrj;jpy; 
eilngWfpwJ 

A+NfhpNahl;Lfis 
xj;Js;sd.  

RNA cl;fUtpDs; 
cUthfpd;wJ 
Gujr;Nrh;f;if 
irl;Nlhgpshrj;jpDs; 
eilngWfpwJ.  
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iuNghNrhk;fs; 50S + 30S 60S + 40S  60S + 40S 
Ez;ZWg;Gfs; ,y;iy  cs;sd.  gy fhzg;gLfpwJ 
nry; 
,lg;ngah;r;rp 

firapio ,ioe;J eOTjy; 
kw;Wk; firapio  

firapio kw;Wk; 
FW,io  

mikT Kiw nghJthf xw;iwr; 
nry; 

xw;iwr; nry; kw;Wk; 
$l;likT  

xw;iwr; nry;> 
$l;likT kw;Wk; 
gy nry;fisf; 
nfhz;lJ  

nry; gFg;G  ,UgpsTWjy; 
Kiw 

,UgpsTWjy; Kiw  ikl;lhrp];> kpahrp]; 

vLj;Jf;fhl;Lfs; ghf;Bhpah kw;Wk; 
Mh;f;fpah 

ilNdhgpsn[y;Nyl;Lfs; 
GNuhNlhNrhth  

G+Q;ir> jhtuq;fs; 
kw;Wk; tpyq;Ffs;  

 
A+NfhpNahl;Lfs;:  
 

• cz;ikahd cl;fUitf; nfhz;l caphpfSf;F A+NfhpNahl;Lfs; vd;W ngah; 
 

jhtu kw;Wk; tpyq;F nry;: 
thpir 
vz; 

jhtur; nry; tpyq;F nry;  

1. nghJthf tpyq;F nry;NyhL xg;gpLk; 
NghJ jhtur; nry; nghpaJ 

jhtur; nry;iyf; fhl;bYk; 
tpyq;F nry; rpwpaJ 

2. gpsh];kh rt;Tld; $Ljyhfr; 
nry;Rth; fhzg;gLfpwJ. ,J 
ikaj;jl;L> Kjd;ik Rth; kw;Wk; 
,uz;lhk; epiyr;Rtiuf; 
nfhz;Ls;sJ.  

nry; Rth; fpilahJ 

3. gpsh];Nkhnl];Nkl;lh fhzg;gLfpwJ gpsh];Nkhnl];Nkl;lh 
fhzg;gLtjpy;iy  

4. gRq;fzpfk; fhzg;gLfpd;wd.  gRq;fzpfk; 
fhzg;gLtjpy;iy 

5. epiyahd nghpa thf;FNthy;fs; 
fhzg;gLfpd;wd.  

jw;fhypfr; rpwpa 
thf;FNthy;fs; 
fhzg;gLfpd;wd.  

6. thf;FNthiyr; Rw;wp NlhNdhgpsh];L 
rt;T fhzg;gLfpwJ.  

NlhNdhgpsh];L 
fhzg;gLtjpy;iy  

7. nghJthfr; nrd;l;hpNahy;fs; 
fhzg;gLtjpy;iy. Mdhy; efUk; 
jpwd; nfhz;l fPo;epiy jhtur; 
nry;fspy; kl;Lk; fhzg;gLfpwJ.  

nrd;l;hpNahy;fs; 
fhzg;gLfpd;wd. 

8. cl;fU nry;ypd; Xuq;fspy; 
fhzg;gLfpwJ.  

cl;fU nry;ypd; ikaj;jpy; 
fhzg;gLfpd;wd.  

9. iyNrhNrhk;fs; mhpjhff; 
fhzg;gLfpd;wd.  

iyNrhNrhk;fs; 
fhzg;gLfpd;wd 

10. Nrkpg;G nghUshfj; jurk; cs;sJ Nrkpg;G nghUshff; 
fpisf;Nfh[d; cs;sJ 

 
nry; Rth;:  

• nry;Rth; nry;ypd; ntspg;gFjpapy; fhzg;gLk; ghJfhg;G mLf;F MFk;. ,J ghf;Bhpah> 
G+Q;ir> jhtuq;fs; Mfpatw;wpy; fhzg;gLfpwJ. Mdhy; tpyq;F nry;ypy; 
fhzg;gLtjpy;iy. ,jid Kjd; Kjypy; ,uhgh;l;̀ {f; vd;gth; cw;W Nehf;fpdhh;. ,J  
 

• jhtur; nry;Rth; njspthd %d;W ghfq;fisf; nfhz;Ls;sJ.  
1. Kjd;ikr; Rth;  
2. ,uz;lhk; epiyr;Rth;  
3. ikaj;jl;L  
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nry; rt;T:  
 

• nry; rt;thdJ nry;gug;G my;yJ gpsh];khr; rt;T vdTk; miof;fg;gLfpwJ. ,J xU 
nky;ypa mikg;ghf ,Ue;J irl;Nlhrhy; vd;w irl;Nlhgpshr cl;nghUisf; 
fl;Lf;Fs; itf;f cjTfpwJ. ,J10 nm mstpw;Fk; Fiwthd nky;ypa rt;thFk;.  
 

gha;k jpl;L khjphp (Fluid Mosaic Model):  

• N[hdj;jhd; rpq;fh; kw;Wk; fhh;j;jpf;Nfhy;rd; (1972) MfpNahh; gha;k jpl;L khjphpia 
Kd;nkhope;jdh;.  
 

• fhh;Nghi`l;Nul;il kpff; FiwthfTk;> NkYk; ypg;gpLfs; kw;Wk; Gujq;fisAk; ,J 
ngw;Ws;sJ.  
 

nry;ypy; ,lg;ngah;T:  
 

• nry; rt;T fhy;thiag; Nghy; nray;gl;L> Kf;fpa %yf;$Wfspd; ,lg;ngah;Tf;F 
cjTfpwJ. mj;Jld; ,J Njh;T nrYj;Jk; rt;thfTk; nray;gLfpwJ. %yf;$Wfspd; 
,e;j ,lg;ngah;T Mw;wy; rhh;e;Njh my;yJ Mw;wy; rhuhj nray;fshfNth epfo;fpwJ. 
rt;Tg; Gujq;fs; (fhy;tha; kw;Wk; nfhz;L nry;Yk; Gujq;fs;) rt;tpd; FWf;fhf 
madpfs; kw;Wk; %yf;$Wfisr; rt;tpd; topNa ,lg;ngaur; nra;tjpy; gq;F 
nfhs;fpd;wJ.  
 

nry; cs;tpOq;Fjy; (Endocytosis)kw;Wk; Gwj;js;Sjy; (Exocytosis): 

• nry; cs;tpOq;Fjy; kw;Wk; Gwj;js;Sjy; %yk; nry; rt;Tg; gug;gpd; topNa jdp 
%yf;$WfisAk;> madpfisAk; flj;j ,aYk;. nry;YDs; mjpf msT jplg;nghUs; 
kw;Wk; jputg; nghUl;fisr; nry;Yf;Fs;Ns flj;Jk; epfo;tpw;Fr; nry; cs;tpOq;Fjy; 
my;yJ nry;Yf;F ntspNa flj;Jtjw;Fg; Gwj;js;Sjy; vd;W ngah;.  
 

nry; cs;tpOq;Fjy;:  
 
• nry; cs; tpOq;Fjypd; NghJ nry;ypy; cs;s nry; rt;thdJ nghUisr; #o;e;J xU 

kbg;ig Vw;gLj;jpr; irl;Nlhgpshrj;jpDs; xU ntrpf;fpis cz;lhf;FfpwJ. nry; 
cs;tpOq;Fjy; ,uz;L tifg;gLk;.  
 

1. /NgNfhirl;Nlhrp]; (Phagocytosis):  

• jplg;nghUl;fs; nry; rt;tpd; %ykhf cs;nsLf;fg;gl;L mg;nghUl;fisr; #o;e;J 
kbg;G Vw;gLj;jp xU ntrpf;fpis cUthf;Ffpd;wJ. cs;nsLf;fg;gLk; ,g;nghUl;fs; 
gpd;dh; nrhpkhd nehjpfshy; nrhpf;fg;gl;L mjd; tpisg;nghUl;fs; 
irl;Nlhgpshrj;jpDs; <h;j;Jf; nfhs;sg;gLfpwJ.  
 

2. gpd;Ndhirl;Nlhrp]; (Pinocytosis): 

• rt;thdJ jputj; Jspfis cs;tpOq;fp mijr; Rw;wp ntrpf;fps;fis 
cUthf;Ffpd;wJ.  
 

Gwj;js;Sjy;:  
• ntrpf;fps;fs; gpsh];khrt;Tld; ,ize;J> Njitg;glhj nghUl;fis 

ntspNaw;Wfpd;wd. ,t;thW nghUl;fs; nry;ypypUe;J ntspNaw;wg;gLtjw;Fg; 
Gwj;js;Sjy; vd;W ngah;. ,t;thW Ruf;Fk; nghUl;fs; nrhpkhd nehjpfshfNth> 
`hh;Nkhd;fshfNth my;yJ kpA+f]; (Mucus) Nghd;w jputkhf ,Uf;fyhk;.  
 

rkpf;iQ CLflj;jy; (Signal Transduction): 

• nry;Yf;F ntspNa cs;s J}z;ly;fis Vw;W mjidf; flj;jp mjw;Nfw;w Jyq;fis 
nry;ypDs; epfo;j;Jk; nray;fSf;Fr; rkpf;iQ CLflj;jy; vd;W ngah;. rkpf;iQia 
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vw;gLj;Jk; %yf;$Wfs; J}z;ly;fis cUthf;Ffpd;wd. vLj;Jf;fhl;L: jhtur; nry;> 
G+Q;irfs;> tpyq;fpdr; nry; Mfpatw;wpy; iel;hpf; Mf;irL xU rkpf;iQ %yf;$whfj; 
jpfo;fpwJ. rkpf;iQ CL flj;jypd; NghJ Ntjp nghUl;fs; ghpkhw;wk; epfOk; ,lkhfr; 
nry; rt;T fhzg;gLfpwJ. ,tw;iw Vw;W cl;flj;j rt;tpd; gug;gpy; Vw;ghd;fs; 

(Receptors) fhzg;gLfpd;wd. ,e;j Vw;ghd;fs; rt;tpy; cs;s gy;NtW Gujq;fspd; 
topahfr; rkpf;iQfis cs; mDg;Gfpd;wd. ,e;jr; rkpf;iQfSf;F Vw;gr; nry;ypDs; 

Fwpg;gpl;l nray;fs; epfo mjpYs;s ,uz;lhk; epiy Vty; $Wfs; (Secondary 
messengers) cjTfpd;wd.  
 
irl;Nlhgpshrk;  
nry;ypd; gy;NtW nray;fSf;F Kf;fpa ,Ug;gplkhf (gug;ghf) irl;Nlhgpshrk; 
jpfo;fpwJ. ,J nry;iy epug;Gk; n[yhl;bd; vd;w gFjp jputj;jpdhyhd $o;kkhFk;. 

irl;Nlhgpshrk; 89% ePuhy; MdJ. ,J njspthfTk; kw;Wk; epwkw;wjhfTk; 
fhzg;gLk;. irl;Nlhgpshrk; %yf;$Wfs; epiwe;j Cl;lr;rj;J jputkhFk;. ,jDs; 

,ul;il ypg;gpLfshd (Lipid bilayer)> rt;T #o;e;j midj;Jr; nry; cs;SWg;Gfs; 
nghjpe;Js;sd. ,jpy; Cl;lr;rj;Jfs;> cg;Gfs; fiue;j epiyapy; cs;sd NkYk; 
fopTg; nghUl;fisf; fiug;gjw;F mkpyq;fSk; fhzg;gLfpd;wd. ,J nry; 
cs;SWg;GfSf;Fg; ghJfhg;gspf;fpwJ. nry; cl;nghUl;fs; nry;iyr; Rw;wp efu ,jpy; 
epfOk; Roy; xl;lk; cjTfpwJ. irl;Nlhgpshrj;jpy; gy cg;Gfs; epiwe;jpUg;gjhy; 
rpwe;j kpd;flj;jpahfr; nray;gLfpwJ. nry;ypd; gpsh];kh rt;tpw;Fk; cl;fU rt;tpw;Fk; 
,ilg;gl;l jputg; gFjpNa irl;NlhgpshrkhFk;. ngUk;ghyhd nry; tsh;rpij khw;w 
topj;jlq;fshd fpisf;fhyp]p]; kw;Wk; nry; gFg;G Mfpait irl;Nlhgpshrj;jpy; 
epfo;fpwJ.  
 

nry; Ez;ZWg;Gfs;:  
 
vz;Nlhgpshr tiy  

 
• cs;rt;Tj; njhFg;gpy; kpfg; nghpjhff; vd;w mwpQH; Mthh;. vz;Nlhgpshrtiy 

,ul;ilr; rt;tpdhy; MdJ. Gw mikg;gpy; fPo;f;fz;l mikg;Gf;$Wfis ,J 
ngw;Ws;sJ. ntspg;gug;gpy; iuNghNrhk;fs; xl;br; fhzg;gl;lhy; mjw;Fr; nrhunrug;ghd 
vz;Nlhgpshr tiy (RER) vd;Wk;> iuNghNrhk; mw;W fhzg;gl;lhy; mjw;F 
totog;ghd vz;Nlhgpshr tiy (SER) vd;Wk; miof;fg;gLfpwJ. totog;ghd 
vz;Nlhgpshr tiy ypg;gpL cUthf;f cjTk; ,lkhfTk; nrhunrhug;ghd 
vz;Nlhgpshr tiy Gujr; Nrh;f;if epfOk; ,lkhfTk; jpfo;fpd;wd.  

Nfhy;if clyk; (Dictyosomes): 
 

• fhkpNyh fhy;[p (1898) vd;gth; cl;fUtpw;F mUfike;j tiy gpd;dy; tbtpYs;s 
,iofisf; fz;lwpe;jhh;. ,e;j cs;tiy mikg;G gpd;dh; mtuJ ngauhNyNa 
Nfhy;if clyq;fs; vd;W miof;fg;gl;lJ.  
 

• rpwpa ntrpf;fps;fshfj; jhtuq;fspy; fhzg;gLk; ,it bf;bNahNrhk;fs; vd 
miof;fg;gLfpd;wd.  

 
gzpfs;:  

• fpisf;NfhGujq;fs; kw;Wk; fpisf;Nfhypg;gpLfisj; jahhpj;jy;.  
• ypg;gpLfisf; flj;Jjy; kw;Wk; Nrkpj;jy;  
• iyNrhNrhk;fis cUthf;Fjy;  
• nrhpkhd nehjpfis cUthFjy;  
• nry;jl;L kw;Wk; nry; Rtiu cUthf;Fjy;  
• jhtur; nry; Rth; Mf;fj;jpw;Fk;> G+r;rpfspy; fpA+l;bfs; Mf;fj;jpw;Fk; cjTk; 

fhh;Nghi`l;Nul;Lfis Ruf;fpwJ.  
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• irNkhn[d; Jfs;fis (nehjpfspd; Kd;Ndhbfs;) cUthf;Fjy;.  
 

ikl;Nlhfhz;bhpah:  
 

• ikl;Nlhfhz;bhpaj;ij Kjd; Kjyhff; A. Nfhypf;fh; (1880) fz;lwpe;jhh;. 
,itfisg; igNahgpsh];Lfs; vd;W My;l;Nkd; (1894) ngahpl;lhh;. gpd;dh; ngz;lh 
(1897, 1898) ,itfis ikl;Nlhfhz;bhpaq;fs; vd;W ngahpl;lhh;.  
 

• ,J ntsp rt;T kw;Wk; cs;rt;T Mfpa ,ul;ilr; rt;tpdhy; MdJ. ntsp rt;thdJ 
rpW %yf;$Wfisj; jd;Ds; nrYj;Jk; nkd;ikahd rt;thf cs;sJ. ,jpy; 
Nghhpd;fs; vd;w Gujq;fs; fhzg;gLfpd;wd.  
 

• cs;rt;T cl;Gwkhf kbg;Gfis cUthf;Ffpd;wd. ,e;j kbg;G ePl;rpfSf;Ff; fphp];Nl 
vd;W ngah;. vyf;l;uhd; flj;J mikg;gpd; gy nehjpfs; fphp];Nltpy; fhzg;gLfpwJ. 
,jd; cs; miw Gujg; nghUshyhdJ. ,jw;F ikl;Nlh fhz;bhpay; khl;hpf;]; vd;W 
ngah;. cs; ciwapd; gug;gpy; fhk;G Nghd;w Jfs;fs; fhzg;gLfpd;wd. ,it njhlf;f 
epiy Jfs;fs; (Elementary particles) my;yJ ngh;dhd;bah Nkhud; Jfs;fs;>F1 
Jfs;fs; my;yJ Mf;]pNrhk;fs; vd;W miof;fg;gLfpd;wd. xt;nthU F1 JfSk; 
tl;lkhd jiy> fhk;G kw;Wk; mbg;gFjp vd %d;Wg; gFjpfisg; ngw;Ws;sJ. 
,tw;Ws; jiyg;gFjpapy; Mf;rpfuzg; gh];ghpfuzj;jpw;Fj; Njitahd ATP rpd;Nj]; 
vd;w nehjp fhzg;gLfpwJ. gy madpfs;> rpW%yf;$Wfs; Mfpatw;iw CL flj;j 
,ayhj rt;thf cs;rt;T cs;sJ. Mf;rpfuzg; gh];ghpfuzj;jpw;F cjTk; GNuhl;lhd; 
 thl;lj;ijj; jf;f itf;f ,r;rt;T cjTfpwJ.  
 

• ikl;Nlhfhz;bhpaq;fspy; Gujk; 73% ypg;gpLfs; 25 – 30%RNA 5 – 7%DNA (rpwpjsT) 
kw;Wk; nehjpfs; (60 tiffs;) fhzg;gLfpwJ. ,it 'nry;ypd; Mw;wy; ciyfs;' 
vd;W miof;fg;gLfpd;wd. kpifahw;wiyg; ngw;w ATP %yf;$Wfis cUthf;FtNj 
,jw;Ff; fhuzkhFk;.  
 

• rf;rPNdl; bi`l;Nuh[pNd]; nehjpiaj; jtpuf; fphpg; Row;rpf;Fj; Njitahd midj;J 
nehjpfSk; khl;hpf;]; $o;kj;jpy; fhzg;gLfpwJ. ikl;Nlhfhz;bhpaq;fspy; 
tl;ltbtkhd DNA kw;Wk; 70S iuNghNrhk;fs; fhzg;gLfpd;wd.  
 

fzpfq;fs;:  

• gpshbfh]; (Platikas– Njhd;wpait/thh;g;G) vd;w fpNuf;fr; nrhy;ypy; ,Ue;J 

gpsh];bl; vd;w gjk; cUthdJ. ,ijg; gpsh];bl; vd;g ngahpl;lth; A.J.U ];~pk;gh; 
(1885) mit ngw;wpUf;Fk; mikg;G> epwkpfs; kw;Wk; gzpfspd; mbg;gilapy; 
,tw;iwf; fPo;f;fz;l tiffshfg; gphpf;fyhk;.  
 
fzpfq;fs;;  
 

tz;zf;fzpfk; 
(FNuhNkhgpsh];l;)  

ntsph;f;fzpfk; 
ypA+f;Nfhgpsh];l;  

tz;zf; fzpfq;fs;  epwkw;w fzpfq;fs;> czTg; 
nghUs;fisr; Nrkpf;fpd;wd  

gRq;fzpfk;  
gRk; ghrpfs; kw;Wk; cah; 
jhtuq;fspy; fhzg;gLfpwJ. 
gr;irak; a kw;Wk; gr;irak; b 
Mfpatw;iwf; nfhz;Ls;sJ.  

mikNyhgpsh];l;  
jurj;ij Nrkpj;jy;  

/gpNahgpsh];l; ,iyNahgpsh];l;  
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gOg;G ghrpfs; kw;Wk; ilNdhgps 
n[y;Nyl;Lfs;. epwkp – 
gpA+Nfhrhd;jpd; 

ypg;gpLfs; Fwpg;ghf 
vz;nza;fisr; Nrkpj;jy;.  
xU tpijapiy kw;Wk; 
,Utpijapiy jhtuq;fspd; 
tpijfs;  

NuhNlhgpsh];l; 
rptg;G ghrpfs;> /igNfhvhpj;hpd; 
epwkp  

my;YNuhgpsh];l; my;yJ 
GNuhl;bNahgpsh];l; 
Gujj;ijr; Nrkpg;git  

 
gRq;fzpfk;:  
• gRe;jhtuj;jpd; mjp Kf;fpa cs;SWg;ghfg; gRq;fzpfk; fUjg;gLfpwJ. gRq;fzpfk; 

cs;rt;T> ntsp rt;T vd ,ul;ilr; rt;tpdhy; MdJ. ,t;tpU rt;TfSf;fpilNa 
cs;s gFjp gRq;fzpf Rw;Wntsp vd miof;fg;gLfpwJ. cs;rt;tpdhy; #og;gl;l 
cs;ntspapy; n[y;yhbd]; Nkl;hpf;];> ypg;NghGuj jputk; fhzg;gLfpd;wd. ,g;gFjpf;F 
fhzg;gLfpd;wd. ,g;gFjpf;F ];l;Nuhkh vd;W ngah;. ];l;NuhkhtpDs; jl;ilahd 
gpd;dg;gl;l epiyapy; cs;s gFjpf;Fj; ijyf;fha;Lfs; (Thylakoids) vd;w rt;T 
tl;by;fs; fhzg;gLfpd;wd. ijyfha;L rt;T ijyf;fha;L cs;ntspiar; #oe;Js;sJ.  

 
• gy ijyfha;Lfspd; njhFg;G fpuhdk; vdg;gLfpwJ. ,J xd;wd; Nky; xd;whf 

mike;J ehza mLf;F Nghy; fhzg;gLfpwJ. #hpa xspapd; Mw;wiy <h;j;Jf; 
fpuhdq;fs; mij Ntjpa Mw;wyhf khw;Wfpd;wd. ,e;j Ntjpa Mw;wiyf; nfhz;L 
];l;Nuhkh gFjp fhh;Nghi`l;Nul;Lfisj; jahhpf;fpwJ. ijyfha;Lfspy; gr;ira epwkp 
fhzg;gLfpwJ. gRq;fzpfq;fspy; M];kpa <h;g;G jpwd; nfhz;l rpW Jfs;fs; 
(Ssmophilic granules) 70S iuNghNrhk;fs;>DNA (tl;l tbtk; kw;Wk; `p];Nlhd;fs; 
mw;wit) kw;Wk; RNA Mfpait fhzg;gLfpd;wd. xspr;Nrh;f;ifapy; gq;fhw;Wk; Rkhh; 
30 Gujq;fs;> xsp mikg;G I kw;Wk; xsp mikg;G II irl;NlhFNuhk; bf njhFg;G. ATP 
rpd;Nj]; nehjp cUthf;f> gRq;fzpfj;jpd; [PNdhk; FwpaPL cjTfpwJ. Rubisco 
nehjpapd; xU Jiz myF gRq;fzpfj;jpd; DNA– thy; FwpaPL nra;ag;gLfpwJ. 
gRq;fzpfj;jpd; ];l;Nuhkhtpy; fhzg;gLk; Kf;fpakhd Gujkhf Rubisco 
fUjg;gLfpwJ. caphp cyfpd; mjpfk; fhzg;gLk; Guj %yf;$whf Rubisoc cs;sJ. 
ijyfha;Lfspy; cs;s rpwpa> tl;l tbtkhd xspr;Nrh;f;if myFfSf;Ff; 
Fthd;lNrhk;fs; vd;W ngah;.  gRq;fzpfq;fSk; "ghjp jw;rhh;Gila nry; 
Ez;ZWg;ghf" cs;sd. ,itfSk; ikl;Nlhfhz;bhpaq;fisg; Nghyg; gpsTWjy; 
%yk; ngUf;fkilfpd;wd.  
 

gzpfs;:  

• xspr;Nrh;f;if  
• fpuhdhtpy; xspr;nraiy epfo;j;Jjy;  
• xsp rhh;g;gw;w tpidfis (Dark reaction) ];l;Nuhkhtpy; epfo;j;Jjy;  

• xsp Rthrj;jpy; gq;fhw;Wjy;  
 

iuNghNrhk;fs;:  
 
• iuNghNrhk;fis Kjypy; fz;lwpe;jth; [hh;[; ghNyL (1953) Mthh;. ,it nry;ypy; 

kpf mjpfr; nrwpTs;s Jfs;fs; my;yJ kzpfshf kpd;dZ Ez;Nzhf;fpapd; %yk; 
fz;lwpe;jhh;.  

• Gujr; Nrh;f;ifapd; NghJ gy iuNghNrhk;fs; xU J}Jt RNA (mRNA) tpdhy; 
gpizf;fg;gLfpd;wd. ,jdhy; Njhd;Wk; xU $l;L mikg;gpw;Fg; ghypNrhk;fs; my;yJ 
ghypiuNghNrhk;fs; vd;W ngah;.  

 
iuNghNrhk;fspd; tiffs;:  
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70 S iuNghNrhk;fs; (Jiz 

myF 30S kw;Wk; 50 S) 
80S iuNghNrhk;fs; (Jiz 

myF 40S kw;Wk; 60S)  

3 RNA %yf;$Wfs; 4 RNA %yf;$Wfs;  

i. 30S Jiz myF 16  
      SrRNA 
ii. 50 S nghpa Jiz myF 
23S kw;Wk; 5S 
(GNuhNfhpNahl;bf; nry;fshd 
ePyg;gr;ir ghrpfs;> 
ghf;Bhpaq;fs;> 
ikl;Nlhfhz;bhpaq;fs; kw;Wk; 
gRq;fzpfq;fs; nfhz;l gy 
ghrpfs; kw;Wk; cah;j; 
jhtuq;fs;)  

i. 40S rpwpa Jiz myF 18 
SrRNA 
ii. 60 S nghpa Jiz myF 
28S,  
     5.8S kw;Wk; 5S 
(A+NfhpNahl;bf; nry;fshd 
jhtuq;fs; kw;Wk; tpyq;Ffs;)  
 
 

 
iyNrhNrhk;fs; (nry;ypd; jd;idj;jhNd mopj;Jf; nfhs;Sk; Ez;ZWg;G):  
 
iyNrhNrhk;fs; fphp];bad; b Ltp (1953) fz;lwpe;jhh;. ,it jd;idj;jhNd mopj;Jf; 
nfhs;Sk; Ez;ZWg;G vd;Wk; miof;fg;gLfpwJ.  
 
gzpfs;:  

 
• nry;ypw;Fs;Ns nrhpj;jy;: irl;Nlhgpshj;jpy; fhzg;gLk; fhh;Nghi`l;Nul;Lfs;> Gujq;fs; 

kw;WK; ypg;gpLfisr; nrhpj;jy;.  
• Ra mopT (Autophagy): rpy rhjfkw;w #o;epiyapy; jd;Dila nry; 

Ez;ZWg;Gfshd ikl;Nlhfhz;baq;fs; kw;Wk; vz;Nlhgpshr tiy Nghd;wtw;iwr; 
nrhpf;fr; nra;jy;.  

• Rar; rpijT (Sutolysis): NehAw;w nry;fisr; rpijj;Jr; nry; mopit Vw;gLj;Jjy;.  

• KJikailjy; (Ageing): nry;ypd; cl;Gwj;jpy; fhzg;gLk; %yf;$Wfisr; Rar; 
rpijitr; nra;Ak; nehjpfisg; ngw;wpUj;jy;.  

• cs; tpOq;Fk; nray;  (Phagocytosis): nghpa nry;fs; my;yJ cl;nghUl;fisg; 
/NgNfhirl;Nlhrp]; cs;tpOq;fp nrhpj;Jg; /Ngf;NfhNrhk;ik irl;Nlhgpshrj;jpDs; 
cUthf;FfpwJ. ,e;jg; /Ngf;NfhNrhkhdJ iyNrhNrhKld; ,ize;J nrhpj;jypy; gq;F 
nfhs;fpwJ.  

• Gwj;js;sy; (Exocytosis): iyNrhNrhk;fspd; nehjpfs; nry;ypypUe;J ntspNaw;wg;gl;Lr; 
nry;ypd; ntspapy; cs;s kw;w nry;fisr; rpijtila nra;jy;.  
 

Ez; clyq;fs;:  

• A+NfhpNahl;bf; nry;fspy; nehjpfs; gytw;iwg; ngw;w rt;T #o;e;j Ez; ntrpf;fps;fs; 
Ez; clyfq;fs; vdg;gLfpd;wd. ,J xw;iwr; rt;tpidf; nfhz;l nry; 
Ez;ZWg;ghFk;. vLj;Jf;fhl;L nguhf;rp Nrhk;fs; kw;Wk; fpisahf;rpNrhk;fs;.  
 

nguhf;rpNrhk;fs;:  
 
• nguhf;rpNrhk;fis nry; Ez;ZWg;Gfs; vd;W fz;lwpe;J tpsf;fpath; fphp];bad; b 

Ltp (1967). 
fpisahf;]pNrhk;fs;:  
 

• fpisahf;]pNrhk;fisf; fz;lwpe;jth; `hhp gpNth;]; (1961). ,it jhtur; nry;fspy; 
kl;Lk; fhzg;gLk; xw;iwr; rt;itf; nfhz;l> Jiz nry; Ez;ZWg;ghFk;. ,it 
fpisahf;rpNyl; topj;jlj;jpw;Fj; Njitahd nehjpfisf; nfhz;Ls;sJ. Kisf;Fk; 
tpijfspy; fhzg;gLk;. fpisahf;rpNrhk;fs;> nfhOg;G mkpyq;fspd; Mf;rpfuzk; epfo 
cjTfpd;wd. vLj;Jf;fhl;L: Mkzf;F tpijfs;.  



 

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

 
];/gPNuhNrhk;fs;:  
 

• ,it Nfhs tbtk; nfhz;L> xw;iwr; rt;tpdhy; #og;gl;l Ez;ZWg;Gfs; MFk;. 
vLj;Jf;fhl;L vz;nza; tpj;Jfspy; cs;s fUT+z; nry;fspy; nfhOg;Gg; nghUisr; 
Nrkpj;jy;.  
 

nrd;l;hpNahy;fs;:  
 

• bA+gpA+ypd; (Tubulin) vd;w nghUshy; Md %d;wpd; njhFg;ghf tpsq;Fk; xd;gJ Gw 
Ez; ,iofs; (Nine triplet) ,itfshFk;. nrd;l;hpNahypd; ikag;gFjpf;F `g; (hub) 
vd;W ngah;.  
 

• ,it rt;tpdhy; #og;glhj nry; Ez;ZWg;GfshFk;.  
 

thf;FNthy;fs;:  

• jhtur; nry;fspy; thf;FNthy;fs; nghpjhfTk;> NlhNdhgpsh];l;L vd;w xw;iwr; 
rt;tpdhy; #og;gl;Lkl; fhzg;gLfpwJ.  

• gPl;&l; nry;fspd; thf;FNthy;fspy; Me;Njhirahdpd; epwkp mjpfk; cs;sJ. lhdpd; 
nghUl;fs; nry;ypy; Nrfuk; mila ,it cjTfpd;wd.  

• rt;T+L guty; %yk; ePh; nry;iyr; nrd;wila thf;FNthy;fs; cjTfpd;wd. 
gpsh];khr; rt;T rpijtile;j nry;fis ePhpy; ,Lk;NghJ mtw;Ws; rt;T+L guty; 
%yk; ePh; cl;nry;tij xOq;FgLj;j ,it cjTfpd;wd.  

• jhtu thf;FNthy;fspd; Kf;fpag; gzpahdJ ePhpd; mOj;jkhd tpiwg;G mOj;jj;ij 
epiyehl;lr; nra;tjhFk;. ,r;nray; jhtu tbTUtj;ijf; fl;likf;f cjTfpwJ.  

• nry;ypy; cs;s ngUk;ghyhd Rf;Nuh]; Nrh;kq;fs; jhtu thf;FNthy;fspy; Nrkpg;Gg; 
nghUshff; fhzg;gLfpwJ.  
 

1. fUk;G kw;Wk; gPl;&l; jhtuq;fspy; rh;f;fiuiar; Nrkpj;jy;.  
2. Mg;gps; fdpfspy; khyp mkpyj;ijr; Nrkpj;jy;.  

3. rpl;u]; fdpfspd; nry;fspy; mkpyq;fisr; Nrkpj;jy;  

4. Md;biudk; kyh;fspd; my;yp ,jo;fspy; g;NsNthdha;L epwkpahd iradpbd; 3 
Ul;bNdhirl;Lfis Nrkpj;jy;.  

5. ikNkhrh Gbf;fhtpy; lhdpd;fis Nrkpj;jy;.  
6. uigLfs; vd;w gbfq;fs; il/ngd;ngf;fpah  
7. fLF (gpuh]pf;fh) jhtuj;jpy; fhzg;gLk; fd cNyhfq;fs;  

8. Nyl;lf;]; Nrkpj;jy; - ug;gh; kuq;fs; kw;Wk; lhd;bypahd; jz;L  

cl;fU (Nucleus): 
 

• nry;ypDs; fhzg;gLk; Kf;fpakhd Ez;ZWg;G cl;fU MFk;.  
• ,J cs; kw;Wk; ntsp vd ,ul;ilr; rt;tpdhy; Md cl;fU ciwiaf; 

nfhz;Ls;sJ.  
• ,uz;L rt;tpw;Fk; ,ilNa cs;s ,ilntspf;F cl;fU Gwntsp vd;W ngah;.  
• cl;fU cs;ntspapy; cs;s n[yhl;bd]; khl;hpf;]; cl;fUgpshrk; vd 

miof;fg;gLfpd;wJ.  
• nry; gFg;gpd; NghJ FNuhkhbd;fspd; RUf;fkile;j mikg;gpw;Ff; FNuhNkhNrhk;fs; 

vd;W ngah;.  
 
cl;fUtpd; gzpfs;:  
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• nry;ypd; nray;fs; midj;ijAk; fl;Lg;gLj;Jjy;  
• kuG my;yJ ghuk;ghpar; nra;jpfisr; Nrkpj;J itj;jy;.  
• Gujq;fs; kw;Wk; nehjpfs; cUthtjw;Fj; Njitahd kuGr; nra;jpia DNA-apy; 

ngw;wpUj;jy;.  
• DNA ,ul;bg;ghjy; kw;Wk; gbnaLj;jy; epfo;Tfis elj;Jjy;.  

• epA+f;spNahy];rpy; iuNghNrhk;fs; Njhd;Wjy;.  
 

FNuhNkhNrhk;fs;:  
 

• ];buh];gh;fh; 1875 Mk; Mz;L Kjd; Kjypy; A+NfhpNahl;L nry;fspy; FNuhNkhNrhk; 
,Ug;gijf; fz;lwpe;jhh;. thy;Nlah; (1888) FNuhNkhNrhk; vd;w nrhy;iy Kjd; 
Kiwahf mwpKfg;gLj;jpdhh;. FNuhNkhNrhk;fs; [Pd;fisf; nfhz;Ls;sd vd;gij 
Kjd; Kjyhfg; gphpl;[]; (1916) vd;gth; cWjp nra;jhh;. ,it DNA kw;Wk; DNA 
rhh;e;j Gujq;fshy; Mdit.  

• xU caphpd; clyg; gz;igf; fl;Lg;gLj;Jtjhy; vy;yh clyr; nry;fspy; 
Ml;NlhNrhk;fs; fhzg;gLfpd;wd. kdpjh;fspy; ,ul;il ika vz;zpf;if nfhz;l 
nry;fspy; 44 FNuhNkhNrhk;fs; Ml;NlhNrhk;fSk; ,uz;L ghy; FNuhNkhNrhk;fSk; 
cs;sd. ghy; FNuhNkhNrhk;fs; ghy; eph;zaj;jpy; gq;F nfhs;fpd;wd.  
 

rpwg;G tif FNuhNkhNrhk;fs;:  

• rpy Fwpg;gpl;l jpRf;fspy; kl;LNk ,e;jr; rpwg;G tif FNuhNkhNrhk;fs; 
fhzg;gLfpd;wd.  

• ,e;jr; rpwg;G tif FNuhNkhNrhk;fs; mstpy; nghpjhf fhzg;gLtjhy; ,tw;iw mRuf; 
FNuhNkhNrhk;fs; vd;W miof;fpd;Nwhk;.  
 

ghypBd; FNuhNkhNrhk;fs;:  

• E.G. ghy;gpahdp (1881) vd;gth; bNuhNrh/igyh vd;w gog; G+r;rpapd; ckpo;ePh; Rug;gpy; 
,jidf; fz;lwpe;jhh;.  

• ,J gy;NtW G+r;rpfspd; yhh;thf;fs;> kpl;[];apy; (bg;jPuh) fhzg;gLfpd;wd.  
 

tpsf;F J}hpif FNuhNkhNrhk;fs;  
• ifNuhNdhk]; yhh;thtpy; cs;s ghypBd; FNuhNkhNrhk;fspy; kpfg; nghpa Gilg;Gfs; 

fhzg;gLfpd;wd. ,tw;wpw;Fg; ghy;gpahdp tisaq;fs; vd;W ngah;. ,jw;Ff; 
FNuhNkhNrhk; Gilg;Gfs; vd;Wk; miof;fyhk;.  
 

tpsf;F J}hpif FNuhNkhNrhk;fs;:  
 

• ,uhl;rr cl;fUitf; nfhz;l xU nry; My;fh mrplhGNyhpah kw;Wk; rykz;lhh; 
Cirl;Lfspy; Kjy; kpahl;bf; GNuh/Ng]pd; bg;NyhBd; Jiz epiyapy; tpsf;F 
J}hpif FNuhNkhNrhk;fs; fhzg;gLfpwJ. ,ijg; gpsk;kpq; (1882) Kjd; Kjypy; 
fz;lwpe;jhh;.  
 

GNuhNfhpNahl;Lfspd; firapio:  
 

• GNuhNfhpNahl;Lfshd ghf;Bhpaq;fspy; ,lk; ngau cjTk; KWf;fpiofshy; Md 
xl;LWg;Gfs; firapiofs; vdg;gLk;.  
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myF 7  
nry; Row;rp  

euk;G nry;fis (Neurons):  
khw;wPL nra;a KbAk;  
kdpj %isapd; ];nlk; nry;fs; - ngUk;ghyhd euk;G nry;fs; G0epiyapy; 
fhzg;gLfpd;wd. mit gFg;giltjpy;iy. euk;G nry;fs; kw;Wk; epA+Nuhfpspah 
(Neuroglia) ,wf;Fk; NghJ my;yJ Nrjk; vw;gLk;NghJ ,it epA+uy; ];nlk; 
nry;fshy; khw;wPL nra;ag;gLfpd;wd.  
 
ikl;Nlhn[d;fs;: 
capUs;s nry;fspd; Kf;fpag; gz;ghdJ mJ tsh;r;rpaile;J gFg;giltjhFk;. Gjpa 
nry;fs; Vw;fdNt ,Uf:Fk; nry;fspypUe;J gFg;giltjhy; Njhd;Wfpd;wd. nry; 
gFg;G %yk; nry; vz;zpf;if mjfphpf;fpd;wJ. ngw;Nwhh; nry; gFg;gile;J mjd; 
kuGg; nghUl;fs; Nra; nry;fSf;F flj;jg;gLfpd;wd.  
 
vl;th;l; thd; ngdpnld; vd;gth; ngy;[paj;jpd; nry;ypayhsh;> fUtpayhsh; kw;Wk; 
fly; rhh;e;j caphpayhsh;. mth; yPfp gy;fiyf;fofj;jpy; tpyq;fpay; Nguhrphpauhf 
,Ue;j nghOJ m];fhhp]; vd;w cUis GOtpy; nra;j Ma;Tfspd; %yk; nry; 
kugpaypy; fUj;Jfis ntspapl;lhh;. FNuhNkhNrhk;fs; Fd;wy; gFg;gpy; vt;thW 
mikfpd;wd vd;gijf; fzlwpe;J tpsf;fpdhh;. (Nfkpl;Lfspd; cw;gj;jp)  

 
nry;ypd; tuyhW:  
 
tUlk; mwptpayhsh; epfo;T  
1665 ,uhgh;l; `_f; 'nry;' vd;w nrhy;iy cUthf;fpdhh; 
1670-74 Md;Nlhd; /ghd; ypA+td; `hf; Kjd; Kjypy; capUs;s nry;fis 

(ghf;Bhpahtpd; mikg;G) Ez;Nzhf;fp 
%yk; fz;lwpe;jhh;.  

1831-33 ,uhgh;l; gpnusd; Kjd; Kjypy; Mh;fpl; Nth; nry;fspy; 
fhzg;gLk; cl;fUitf; fz;lwpe;jhh;.  

1839 n[d; ,thd;[pyp];lh Gh;f;Nd 
J.E. (gh;fd;[p)  

GNuhl;Nlhgpshrk; vd;w gjj;ij 
cUthf;fpdhh;. 

1838-39 M.J. ~yPld; kw;Wk; nry; Nfhl;ghl;bid Kd;nkhope;jhh;. 

1858 Ulhy;g; yl;tpf; fhuy; tph;r;nrs "Mkpdp]; nry;Yyh< nry;Yyh' 
('omnis cellula e  vd;w nry; 
Nfhl;ghl;il Kd;nkhope;jh;.  

1873 Mz;ld; ~;dpa;lh; "Mk;dp]; nry;Yyh < nry;Yyh" 
(omnis cellula e cellula") vd;w nry; 
Nfhl;ghl;il Kd;nkhope;jhh;.  

1882 thy;j;jh; gpsk;kpq; ikl;lhrp]; vd;w gjj;ij 
cUthf;fpdhh;. FNuhNkhNrhk;fspd; 
nray;ghl;il tpsf;fpdhh;. 

1883 vl;th;l; thd; ngdpnld; cUis GOtpy; epfOk; nry; 
gFg;igf; fz;lwpe;jhh;.  

1888 jpNahlh; Nghtphp nrd;l;NuhNrhk;> FNuhNkhNrhk; 
Nfhl;ghl;il Kd; itj;jhh;.  

 
cl;fUtpd; gq;F:  
 
nry;ypd; nray;ghl;il xUq;fpizf;Fk; ikak; cl;fU vd;gij Kd;dNu fw;Ws;Nshk;. 
cl;fUtpd; kuGr; nra;jpfs;> FNuhNkhNrhk;fs; vd;w mikg;gpy; fhzg;gLfpd;wd. ,jd; 
jdpj;Jtk; gpd; tUkhW:  
 

• nry;ypd; nray;ghLfisf; fl;Lg; gLj;Jjy;  
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• nry; gFg;gilAk;NghJ kuGr; nra;jpfs; efyhf;fk; nra;ag;gl;L xU nry;ypypUe;J 
kw;nwhU nry;ypw;F vLj;Jr; nry;yg;gLfpwJ.  

• ghypdg; ngUf;fj;jpd; NghJ NfkPl;Lfspd; ,izT epfo;e;J Gjpa Njhd;wy;fSf;F kuGg; 
gz;Gfisf; flj;Jjy;.  

 
FNuhNkhNrhk;fs;:  
cl;fU gFg;gilAk;NghJ> FNuhNkhNrhk;fs; neUf;fkhd gy RUs;fisf; nfhz;l 
mikg;ghf khWfpd;wd. ,e;j epiyapd; NghJ kl;LNk nry;fspy; FNuhNkhNrhk;fs; 
njspthff; fhzg;gLk;. kw;w Neuq;fspy; ,it kpf ePz;l> nky;ypa RUs;fsw;w ,iofshf 
cs;sd. ,e;j epiyapy; nry;fis rhaNkw;Wk; NghJ Ez;kzpfis Nghy; cl;fUthdJ 
Njhw;wkspf;fpd;wJ. ,e;j Ez;kzpfSf;F FNuhkhl;bd; vd;W ngah;.  
 
FNuhNkhNrhk;fspd; ehd;F Kf;fpag; gz;Gfs; gpd;tUkhW:  
• FNuhNkhNhrk;fspd; tbtkhdJ jdpj; jd;ikAilaJ: nky;ypa> ePz;lnjhU 

FNuhNkhNrhkpy; rpwpa RUf;fk; xd;W fhzg;gLfpwJ. ,jw;Fr; nrd;l;Nuhkpah; vd;W ngah;. 
FNuhNkhNrhk;fspy; ,e;jr; nrd;l;Nuhkpah;fs; ve; ,yf;fpYk; fhzg;glyhk;. Mdhy; 
xt;nthU FNuhNkhNrhkpYk; mjw;fhd Fwpg;gpl;l ,lj;jpy; kl;LNk ,J fhzg;gLk;.  

• xU rpw;wpdj;jpw;Fhpa FNuhNkhNrhk; vz;zpf;if epiyahdJ. vLj;Jf;fhl;L: fz;nlypapy; 
40 FNuhNkhNrhk;fs;> ntq;fhaj;jpy; 16 kw;Wk; kdpjdpy; 46 vd cs;sJ.  

• FNuhNkhNrhk;fs; ,izfshff; fhzg;gLfpd;wd. nry;ypy; FNuhNkhNrhk;fs; 
,izfshff; fhzg;gl;lhy; mit xj;jpirT ,iz FNuhNkhNrhk;fs; (Homologous 
pairs) vdg;gLfpd;wd. ,e;j ,iz FNuhNkhNrhk;fs; xt;nthd;Wk; xU ngw;NwhhplkpUe;J 
tUtjhFk;. vLj;Jf;fhl;lhf kdpjdpy; 46 FNuhNkhNrhk;fspy; xt;nthU 23 
FNuhNkhNrhk;fSk; ghypd ngUf;fj;jpd; NghJ xU ngw;NwhhplkpUe;J tUtJ 
Fwpg;gplj;jf;fJ.  
 

• FNuhNkhNrhk;fspd; efyhf;fk;: ,U cl;fU gFg;GfSf;fpilNa FNuhNkhNrhk;fs; 
RUsw;w epiyapy; Gyg;glhky; cs;sNghJ mjd; kuGg; nghUs; ,ul;bg;gilfpwJ. ,jd; 
tpisthy; xU FNuhNkhNrhkpy; Njhd;Wk; xj;j mikg;Gila ,U ,iofSf;F 
FNuhkhl;bl;fs; vd;W ngah;.  
 

cl;fU gFg;G:  
 
cl;fU gFg;gpy; ikl;lhrp]; kw;Wk; kpahrp]; vd ,U tiffs; cs;sd. ikl;lhrp];rpd; 
NghJ Njhd;wpa Nra; nry;fspd; FNuhNkhNrhk; vz;zpf;if ngw;Nwhh; nry;iy Nghd;Nw 
mike;Js;sJ. ,e;epiyf;F ,ul;il kba (2n) epiy (Diploid) vd;W ngah;.  
 
nry; tsh;r;rpailAk; NghJ my;yJ ghypyh ,dg;ngUf;fj;jpy; Gjpa nry;fspd; Mf;fj;jpd; 
NghJ ikl;lhrp]; gFg;G eilngWfpwJ.  
 
kpahrp]; (Fd;wy; gFg;G) gFg;gpy; Njhd;WK; Nra; nry;fspy; jha; nry;ypd; FNuhNkhNrhk; 
vz;zpf;ifapy; rhp ghjp vz;zpf;if fhzg;gLfpwJ. ,e;epiyf;F xw;iw kba (n) epiy 
(Haploid) vd;W ngah;.  
 
ve;j xU cl;fU gFg;G eilngw;whYk; mjid njhlh;e;J irl;Nlhgpshrk; gFg;gile;j 
gpd;dNu jdp nry;fis (Nra; nry;fs;) cz;lhf;f KbAk;. ,jw;F irl;Nlhgpshr gFg;G 
(Cytokinesis) vd;W ngah;.  
 
nry; Row;rp:  
 
• tiuaiw: Gjpa nry;iy cUthf;Fk; njhlh;r;rpahd epfo;tpw;F nry; Row;rp vd;W ngah;. 

nry; Row;rpapd; NghJ gy khWjy;fs; Vw;gl;L Gjpa nry; njhif (Population) 
cUthf;fg;gLfpwJ. ,jid fz;lwpe;jth; gphpNth];l; kw;Wk; bA+khd;]; (1824) 
fz;lwpe;jdh;. ,e;j thpirahd epfo;T gy epiyfisf; nfhz;Ls;sd. 



 

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

 
nry; Row;rpapd; fhy msT:  
 

• nry; Row;rp epiyfspd; fhy msT nry;fspd; tiff;F Vw;wthW NtWgLfpwJ. 
A+NfhpNahl;bf; nry;yhdJ 24 kzp Neuj;jpw;F xUKiw gFg;gilfpwJ. nry; 
Row;rpahdJ ikl;lhbf; gFg;G epiy kw;Wk; ,ilf;fhy epiy vd ,uz;lhfg; 
gphpf;fg;gLfpwJ. nry; Row;rpapy; 95 tpOf;fhL fhy msit ,ilf;fhy epiy vLj;Jf; 
nfhs;fpwJ. kPjKs;s xU kzp Neuk; cl;fU gFg;g kw;Wk; irl;Nlhgpshr gFg;G 
vLj;Jf;nfhs;fpd;wd. nry; Row;rpapd; gy;NtW epiyfs; gpd;tUkhW  
 

gFgLk; kdpjr; nry;ypd; nry; Row;rp fhy msT:  
 

epiy fhy msT (kzpapy;)  
G1 11 

S 8 

G2 4 

M 1 
 
,ilf;fhy epiy:  
 

• ,ilf;fhy epiy nry; gFg;gpy; mjpff; fhyk; nfhz;l epiy MFk;. Mdhy; ,J 
Kw;wpYk; NtWgl;lJ vd;gj Fwpg;gplj;jf;fJ. ghh;g;gjw;F cl;fU xa;T epiyapy; 
,Ug;gJ Nghd;WNjhd;Wk;. Mdhy; ,J cz;ikay;y. ,io Nghd;w mikg;gpypUe;J 
FNuhNkhNrhk;fs; ,e;epiyapy; tputpa mikg;ghf cs;sd. ngUk;ghyhd Neuq;fspy; 
,e;epiyapd; NghJ ,it Guj cw;gj;jpapy; <LgLfpd;wd.  
 
C– msT vd;gJ `hg;yha;L (Haploid) cl;fUtpy; fhzg;gLk; DNA msitf; 
Fwpf;fpwJ. ,J gpf;Nfhfpuhkpy; nfhLf;fg;gLfpwj.  
 

G1 epiy –Kjy; ,ilntsp epiy:  

• G1 epiyapy; ,Uf;Fk; nry;fspy; DNA– tpd; msthdJ 2C Mf cs;sJ. 
,e;epiyapy; nry;yhdJ tsh;rpij khw;wr; nraypy; <Lgl;l tsh;r;rpf;Fj; Njitahd 
Gujk;> ypg;gpLfs;. fhh;Nghi`l;Nul;Lfs; kw;Wk; nry; Ez;ZWg;Gfshd ikl;Nlh 
fhz;bhpaq;fs;> vz;Nlhgpshr tiy Mfpatw;iw cUthf;Ffpd;wd. 
 

• gy;NtW jilg; Gs;spfs; nry; Row;rpiaf; fl;Lg;gLj;Jfpd;wd. G1 gbepiyapd; 
Kbtpy; Vw;gLk; jilg;Gs;sp 'tiuaW Gs;sp" (Restriction Point) vd;W 
miof;fg;gLfpwJ. xU nry;yhdJ nry; Row;rpapy; njhlh;e;J nray;gLtij my;yJ 
G0 vd;w mikjp epiyf;Fr; nry;tij kw;Wk; Fwpg;gpl;l nry;yhf khw;wk; miltij 
my;yJ gFglhky; ,we;J tpLtijj; jPh;khdpg;gjhf ,e;jj; jilg;Gs;sp jpfo;fpwJ. 
G1epiyapy; nry;fs; gFglhky; jilgLtjw;Ff; fhuzk;.  
 

o Cl;lk; ,y;yhik  
o tsh;r;rp Cj;jpf;fhuzpfs; ,y;yhik my;yJ nry;fspd; nrwpT rhh;e;j jil 
o tsh;rpij khw;wk; mile;J G0 epiyf;Fr; nry;fpd;wJ.  

 
• nry;ypDs; fhzg;gLk; caph;Ntjpg; nghUl;fs; nry; gFg;gpidr; nray;glr; nra;fpwJ. 

ifNdr]; kw;Wk; irf;spd;fs; vd;w Gujq;fs; [Pd;fisAk; mtw;wpd; Gujq;fisAk; 
nray;glr; nra;J nry; gFg;gpidr; nray;gLj;JfpwJ. irf;spd;fs; G1 epiyapy; 
Kf;fpaj; jilg;Gs;spahf nray;gl;L xU nry;yhdJ gFg;gilfpwjh my;yJ 
gFg;gilahky; ,Uf;fpd;wjh vd;gijj; jPh;khdpf;fpd;wJ.  
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lhyp (Dolly): 
G0 epiyapy; cs;s nry;fspd; DNA ,ul;bg; giltjpy;iy. Ml;bd; ghy; Rug;gpfspy; 
cs;s nry;iy Cl;lkw;w Clfj;jpy; tsh;e;J G0 epiyf;F cl;gLj;jp efyhf;fr; 
nraYf;F cs;shf;Fk; NghJ> mjd; G0 cl;fUnfhLf;Fk; caphpd; mz;lr; 
irl;Nlhgpshrj;Jld; xUq;fpize;J fU Njhd;WfpwJ. ,JNt lhyp efyhf;fk; (Clone) 
Vw;gl cjtpaJ.   
 

G0epiy  

• rpy nry;fs; G1 epiyapypUe;J tpLgl;L mikjp epiyf;Fr; nry;fpd;wd. ,e;epiyf;F 
G0epiy vd;W ngah;. G0epiyapy; nry;fs; ePz;l fhyk; nry; ngUf;fkilahky; 
,Ue;J tsh;rpij khw;wj;ij kl;LNk nra;fpd;wd. Mdhy; ngUf;fk; miltjpy;iy. G0 
epiyapy; cs;s nry;fs; RNA kw;Wk; Gujr;Nrh;f;if nray;fisf; Fiwe;j mstpy; 
nra;tJld; tsh;r;rpaw;w epiyapy; cs;sd. G0 epiy epiyaw;wJ. Kjph;e;j epA+uhd;> 
vYk;Gj; jir Mfpatw;wpd; nry;fs; G0 epiyapy; epiyj;JtpLfpd;wd. cfe;j nry; 
rhuh rkpf;iQ kw;Wk; tsh;r;rpf; fhuzpfs; fpilj;jhy; kl;Lk; G0 epiyia tpl;Lg; 
ngUf;fkilAk; epiyf;Fg; ngUk;ghyhd tpyq;fpdr; nry;fs; nry;y ,aYk;. 
,y;iynadpy; G0epiyapNyNa epd;W tpLk;. G0 nry;fis tsh;tlf;f epiyapy; 
(Dormant) cs;s nry;fshff; fUjg;gLtjpy;iy.  
 

S – epiy – cUthf;f epiy - ,ilg;gl;l msTila DNA it nfhz;l nry;fs;:  
 

• DNA cw;gj;jpapy; ,Ug;gjhy; 2C – f;Fk; 4C– f;Fk; ,ilg;gl;l epiyapy; cs;sjhf 
,J fUjg;gLfpwJ. DNA ,ul;bg;ghy; nry;ypd; tsh;r;rp njhlh;e;J epfo;tJld; 
`p];Nlhd; vd;w Guj %yf;$Wfs; cUthf;fg;gl;L. DNA-Tld; ,izf;fg;gLfpd;wd. 
irl;Nlhgpshrj;jpy; nrd;l;hpNahy;fs; ,ul;bg;gilfpd;wd. ,Wjpapy; DNA msthdJ 
2C-apypUe;J 4C – Mf ngUf;fkilfpwJ.  
 

G2 epiy- ,uz;lhtJ ,ilntsp epiy –G2 kw;Wk; ikl;lhrp]; nry;fspy; 4C msT DNA 
fhzg;gLjy; 226 
 
Gujr; Nru;f;if kw;Wk; nry; Ez;ZWg;Gfs; cUthjy;> ikl;Nlhfhz;bupak;> gRq;fzpfk; 
gFg;giljy; fjpu;Nfhy; ,iofs; cUthjy; Mfpait ,e;epiyapd; rpwg;Gg;gz;GfshFk;. 
,ijj; njhlu;e;J cl;fU gFg;G> irl;Nlhgpshr gFg;G eilngWfpwJ. DNA msT 4c- MfNt 
cs;sJ. bA+gpA+ypd; Guj Mf;fj;jpd; %yk; Ez; Foy; ,iofs; (Microtubles)Njhd;Wfpd;wd. 
Ez;Foy; ,iofs; xd;W Nru;e;J fjpu;Nfhy; ,iofis cUthf;fp cl;fU gFg;igr; 
nray;gLj;Jfpd;wd.  
 
Kjpu;r;rpia Cf;fg;gLj;Jk; fhuzpfs; (Maturation Promoting Factors - MPF) vd;w xU 
tifGujk; G2fhyepiyapy; kl;LNk cUthf;fg;gLfpd;wd. ,f;fhuzpfs; ,ilf;fhyepiy 
FNuhNkhNrhk;fshf cUntLf;f cjTfpd;wd. 
 
nry; Row;rpapy; G1, S kw;Wk; G2 epiyfspy; DNA rpijjy; jilg;Gs;sp nray;gLtJ 
Fwpggplj;jf;fJ.  
 
nry;gFg;G 
Vikl;lhrpd; Neu;Kfg; gFg;G 
 
Vikl;lhrp];> Neu;Kfg; gFg;G (Direct cell division)my;yJ njsptpyhrl nry; gFg;G 
(Incipient cell division)vd;Wk; miof;fg;gLfpd;wd. ,g;gFg;gpy; fjpu;Nfhy; ,iofs; 
Njhd;Wtjpy;iy. FNuhkhl;bd; nghUs; nrwpTw;W FNuhkhl;bd; nghUs; nrwpTw;W 
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FNuhNkhNrhk;fs; cUg;ngWtjpy;iy. ,jpYk; fhupNahifdrp];> irl;Nlhifdrp];> 
irl;Nlhifdrp]; vd ,U epiyfs; cs;sd. 
 
fhupNahifdrp]; 

• cl;fU gFg;giljy;. 
• cl;fUtpd; ,ilg;gFjpapy; ,Wf;fk; Vw;gl;L cLf;if tbtk; miljy;. 
• ,Wf;fk; Mokhfp cl;fU ,uz;lhfg; gpupjy;. 

 
irl;Nlhifdrp];  

• irl;Nlhgpshrk; gFg;giljy; 
• cl;fU ,Wf;fj;ijj; njhlu;e;J gpsh];khr; rt;tpYk; ,Wf;fk; cUthFjy;. 
• rt;tpy; epfOk; ,e;j ,Wf;fKk; ikak; Nehf;fp tpuptile;J (Centripetal),Wjpapy; 

irl;Nlhgpshrk; ,U gFjpfshf gpupe;J ,U nry;fs; cUthFjy;. 
 vLj;Jf;fhl;L: ghY}l;bfspd; FWj;njYk;G nry;fspd; gFg;g> guNkrpaj;jpd; 
 nghpa cl;fU gFg;G> caph;epiy jthuq;fspy; fhzg;gLk; KJikaile;J 
 rpije;J nfhz;bUf;Fk; nry;fspy; epfOk; gFg;G.  
 
Neh;Kfg; gFg;gpd; Fiwfs; 

• FNuhNkhNrhk;fs; rkkw;w mstpy; Nra;nry;fisr; nrd;wiljy;. 
• tsu;rpij khw;wk; kw;Wk; ,dg;ngUf;fk; Mfpatw;wpy; gpwo;rpfs; Vw;gLjy;. 

 
ikl;lhrp];: 
nry; gFg;gpd; Kf;fpa epfo;Tfspy; xd;whf cl;fU epfo;Tfs; cs;sd. ,tw;wpy; ikl;lhrp]; 
cl;fU gFg;G> jz;L Edp> Nth; Edp> jhtuj;jpd; gpw tsh; cWg;Gfspd; Mf;Fj; jpRf;fspy; 
eilngWfpwJ. jha; nry;ypd; FNuhNkhNrhk; vz;zpf;ifia xj;jpUg;gjhy; ,jw;Fr; rkepiy 
gFg;G (Educational Division)vd;W ngah;. 
 
 
%ba> jpwe;j ikl;lhrp];: 
%ba ikl;lhrp];:Kjypy; cl;fU ciw rpijahky; ,Ug;gJld; cl;fUtpDs; 
FNuhNkhNrhk;fs; vjpnujpu; JUtq;fis Nehf;fpr; nry;fpd;wd. vLj;Jf;fhl;L: gy xw;iwr; 
nry; A+NfupNahl;Lfshd <];l; kw;Wk; rspg; G+Q;irfs;. 
 
jpwe;j ikl;lhrp];: Kjypy; cl;fU ciw rpije;J. FNuhNkhNrhk;fs; ,uz;L njhFjpiaAk; 
cl;fU #o;e;J gpd;dh; kPz;Lk; cl;fU ciw kPz;Lk; cUthf;fg;gLfpwJ. vLj;Jf;fhl;L: 
ngUk;ghyhd jhtuq;fs; kw;Wk; tpyq;Ffs;. 
 
xU rpy tpyq;Ffs; jq;fsJ ,oe;j cly; njhFjp KOtijAk; jpUk;g caph;g;gpj;Jf; 
nfhs;s KbAk;.  

 
ikl;lhrp]; ehd;F epiyfisf; nfhz;Ls;sJ. mit GNuh/Ng];> nkl;lh/Ng];> mdh/Ng]; 
kw;Wk; BNyh/Ng]; 
 
GNuh/Ng];- ikl;lhrp]; gFg;gpy; mjpff; fhy msit vLj;Jf; nfhs;Sk; epiy ,JthFk;. 
ePskhd> nky;ypa E}y;fisg; Nghd;w FNuhNkhNrhk; mikg;Gfs; ,e;epiyapy; cUthfpd;wd. 
nrwpTw;w ,iofshf cs;s ,it ikl;lhbf; FNuhNkhNrhk;fs; vdg;gLfpd;wd. jhtur; 
nry;ypy; ,e;epiyapd; NghNj fjpu;Nfhy; ,iofs; Njhd;Wfpd;wd. epA+f;fpspNahy];> cl;fU 
ciw rpijtJld;> kiwaj; njhlq;FfpwJ. ,e;epiyapy; Nfhy;if cWg;Gfs;> vz;Nlhgpshr 
tiy Mfpait fhzg;gLtjpy;iy. 
 
tpyq;F nry;ypd; nrd;l;upNahy;fspypUe;J Ez; ,iofs; Njhd;wpr; nry;ypDs; vjpnujpu; 
JUtq;fs; Nehf;fp ,lg;ngau;r;rp milfpd;wd. ,e;j Ez; ,iofSf;F el;rj;jpu ,iofs; 
(Asters)vd;W ngau;. jhtur; nry;fspy; el;rj;jpu ,iofs; Njhd;Wtjpy;iy. 
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nkl;lh/Ng]; - xU FNuhNkhNrhkpd; rNfhjup FNuhkhl;bl;fis ,izf;Fk; nrd;l;Nuhkpaupd; 
ifdl;NlhNfhu; gFjpapy; fjpu;Nfhy; ,iofs; bA+gpA+ypd; Gujj;jhy; Mdit. nry;ypd; ikaj; 
jsj;jpy; FNuhNkhNrhk;fs; neUf;fkhf miktjhy; cz;lhFk; mikg;G nkl;lh/Ng]; jl;L 
vdg;gLfpwJ. ,e;epiyapy; FNuhNkhNrhkpd; Gw mikg;G ed;F Gyg;gLfpwJ. 
 
nrd;l;Nuhkpaupy; fhzg;gLk; ifdpl;NlhNfhu; MdJ DNA Gujf; $l;Lg; nghUl;fshy; MdJ. 
,J xU %d;W nkd;jfL tl;lj; jl;lhff; fhzg;gLfpwJ. nry;yhdJ mdh/Ng]; nry;tijf; 
fjph; ,io njhFg;G jil Gs;sp eph;zapf;fpwJ.  
 
mdh/Ng]; - xt;nthU FNuhNkhNrhKk; gpsTw;Wg; gpupAk; ,uz;L Nra;FNuhkhl;bl;fs; 
nry;ypd; vjpnujpu; JUtq;fis Nehf;fp ,lg;ngau;r;rp milfpd;wd. xt;nthU nrd;l;NuhkpaUk; 
fjph;Nfhy; ,iofs; RUq;Ftjhy; gpsTw;W> Nra; FNuhkhl;bl;fs; tpLtpf;fg;gLtJld; mit 
JUtk; Nehf;fp ,lg;ngah;r;rp milfpd;wd. xt;nthU gphpTw;w gFjpAk; ,uz;L 
FNuhkhl;bl;fis ngWfpwJ (rNfhjhp FNuhkhl;bl;fs; gphpjy; miljy;). rNfhjhp 
FNuhkhl;bl;fspd; gphpT kuG njhifaj;jpd; rkg;gphptilAk; epfo;thf ,jd; %yk; Kw;W 
ngWfpwJ.  
 
fjph; ,io njhFg;G jil ,yf;Fk;> mdh/Ng]pd; gphpepiy miljYk;  
nkl;lh/Ng]; epiyapypUe;J mdh/Ng]; epiyf;F Kd;NdWjiy xOq;FgLj;Jk; Gujq;fisr; 
rpijtilar; nra;a APC / C (Anaphase Promoting Complex/ Cyclosome) vd;w 
irf;NyhNrhk; cjTfpwJ. ,e;j APC vd;gJ mdh/Ng]; gphpepiyf;F Kd;NdWjiy 
Vw;gLj;Jk; $l;likg;ghFk;. A+gpFapbld; iyNf]; (Ubiquitine ligase) vd;w nehjpNa ,e;jf; 
$l;likg;ig Vw;gLj;JfpwJ. ,e;j APC / C vd;w jpus; Gujk; xl;bizT Gujq;fisr; 
rpijf;fj; J}z;bf; fjph;Nfhy; ,iofisr; RUq;fr; nra;fpwJ. vdNt jhd; 
FNuhkhl;bd;fshdJ nry; gFg;gpy; ,U JUtq;fis Nehf;fp efu KbfpwJ.  
 
BNyh/Ng]; - Nra; FNuhNkhNrhk;fs; ,U njhFjpfshfg; gpupTw;W vjpnujpu; Jutq;fis 
milfpd;wd. mj;Jld; fjpu;Nfhy; ,iofs; kiwfpd;wd. ,j;Jld; kuGg;nghUspd; gFg;ghd 
fhupNahifdrp]; (cl;fU gFg;G) KbTWfpwJ. ,jidj; njhlu;e;J irl;Nlhifdrp]; 
(irl;Nlhgpshr gFg;G) Vw;gLfpwJ. epA+f;spNahy]; kw;Wk; cl;fU rt;T kPz;Lk; cUthfpwJ. 
xt;nthU rNfhjupf; FNuhkhl;bLfspd; njhFg;igr; #o;e;J cl;fU rt;T Njhd;wpaTld; mit 
FNuhNkhNrhk;fs; vd miof;fg;gLfpd;wd.  
 
xt;nthU FNuhkhl;bl;Lk; mjw;nfd xU nrd;l;Nuhkpaiu ngw;Ws;sJ. gpd;dh; ,e;jf; 
FNuhNkhNrhk;fs; nky;ypa E}ypiofs; Nghyhfpd;wd. jhtur; nry; gFg;gpd; NghJ ,uz;L 
Nra; nry;fSf;Fk; ,ilNa gpuhf;Nkhgpsh];Lfs; cUthfpd;wd. ,tw;wpd; ,izthy; nry; 
jl;L Njhd;wp ,U Nra; nry;fs; cUthf;fg;gLfpd;wd. gphpAk; ,e;j ,U Gjpa Nra; 
nry;fspYk; ngU %yf;$Wfs; kw;Wk; nry; Ez;ZWg;Gfs; gfph;e;jspf;fg;gl;L KOik ngw;w 
Nra; nry;fs; cUthfpd;wd.  
 
irl;Nlhifdrp]; 
tpyq;F nry;fspy; irl;Nlhifdrp]; - tpyq;F nry;fspy; ,J gpsh];khr; rt;T RUq;Ftjhy; 
eilngWfpwJ. gpsh];kh rt;tpdhy; Vw;gLk; RUq;F tisak; Mf;bd; kw;Wk; ikNahrpd; 
Nru;e;j Ez; ,iofshy; MdJ. ,e;j ,iofs; cs;Nehf;fpr; RUq;f cjTk; tpir xd;W 
Njhd;wp ,Wjpapy; irl;Nlhgpshrk; ,U rk mstpy; rt;tpdhy; gpupf;fg;gLfpwJ. 
 
jhtur; nry;ypy; irl;Nlhifdrp];- BNyh/Ng]; epiyapy; irl;Nlhgpshrk; gpupaj; 
Jtq;FfpwJ. jhtuq;fspy; nry; jl;L ikag;gFjpapy; njhlq;fp ntsp Nehf;fp efu;e;J 
(Centrifugal)gf;fthl;by; nry;Rtiu milfpwJ. 
 
gpNuhf;Nkhgpsh];Lfspy; Ez;zpiofs; Mf;bd; ,iofs;> Nfhy;if cWg;GfspypUe;J 
Njhd;Wk; ntrpf;fps;fs;> vz;Nlhgpshr tiy Mfpait fhzg;gLfpwJ. 
fhu;Nghi`l;Nul;Lfshd ngf;bd; kw;Wk; n`kpnry;YNyh];irg; ngw;Wg; gpuhf;Nkhgpsh];bd; 
Ez;zpiofNshL efu;e;J ikag;gFjpapy; ,ize;J Gjpa gpsh];kh rt;tpid 
cUthf;FfpwJ. nry;Rtu; cUthf;fj;jpy; Kjy;epiyahdJ> Gjpjhfj; Njhd;wpa nry;fSf;F 
eLtpy; xU Nfhl cz;lhfpd;wJ. ,jw;Fr; nry; jl;L vd;W ngau;. nry;ypw;Fs; nry; jl;L 
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tpuptile;J ikaj;jl;L cUthfpwJ. ikaj;jl;bd; ,UGwKk; nry;YNyhrpdhy; Md Gjpa 
nry; Rtu;fis ,U jhtur; nry;fSf;fpilNa cUthfpwJ. 
 
Njhy; nry;fs; kw;Wk; czTf; Fohia #o;e;Js;s nry;fs; njhlh;e;J ,we;J kiwtJld;> 
mt;tg;NghJ kPz;Lk; mij xj;j nry;fshy; khw;wPL  

 
 
ikl;lhrp];rpd; rpwg;gpay;Gfs;:  
 
jha; nry;iyg; Nghd;Nw xU efyhfg; Gjpa nry; xd;W Njhd;Wjy; (kuGg; nghUis ,it 
xj;jpUj;jy;)  
 

1. epiyj;j kuGj;jd;ik: Nra; nry;fspd; kuGg; nghUshdJ jha; nry;iy xj;Jf; 
fhzg;gLfpwJ.  

 

2. tsh;r;rp: gy nry; caphpfs; cU tsh;r;rp milAk; NghJ mtw;wpd; jpRf;fspy; nry; 
ngUf;fkila cjTfpwJ. ,it midj;Jk; xj;j nry;fshfNt cs;sd.  

 

3. jpR rpijtijr; rPh; nra;jy; jpR rpijtilAk; NghJ Gjpa cUnthj;j nry;fs; 
ikl;lhrp]; gFg;gpd; %yk; cUthfpr; rpijT rhp nra;ag;gLfpwJ.  

 

4. ghypyh ,dg;ngUf;fk;: jha; nry;iy xj;j topj;Njhd;wy;fs;> ghypyh ,dg;ngUf;fj;jpd; 
%yk; Njhd;w ,g;gFg;G cjTfpwJ. vLj;Jf;fhl;L: <];l; kw;Wk; mkPgh 

 

5. G+f;Fk; jthuq;fspy; Fkpo;j;jz;L> jz;lbf; fpoq;F> fpoq;Ffs;> kl;lepiyj; jz;Lfs;> 
XLnfhbfs; Mfpa midj;Jk; ikl;lhbf; gFg;gpdhy; Njhd;wpait. ,it jha;j; 
jhtuj;ij tpl;L tpyfpg; Gjpa jhtuq;fs; Njhd;w cjTfpd;wd. vdNt FWfpa fhyj;jpy; 
mjpf vz;zpf;ifAila topj; Njhd;wy;fis ikl;lhrp]; gFg;gpd; %yNk cUthf;f 
,aYk;;. kuG nghwpapay;> caph; njhopy;El;gtpaypy; ifahsg;gLk; jpR tsh;g;gpy; 
,g;gFg;Ng Kf;fpag; gq;fhw;WfpwJ.  

 

6. ,og;G kPl;ly;: el;rj;jpu kPd;fspd; ,og;G mile;j fuq;fs; kPs; cUthjy;.  

 
Fd;wy; gFg;G (kpahrp];):  
 

• Meious (kPNahk;) vd;w fpNuhf;fr; nry;ypw;Ff; Fd;wy; vd;W nghUs;gLk;. vdNt ,J 
Fd;wy; gFg;G vdg;gLfpwJ. ,g;gFg;gpy; FNuhNkhNrhk;fs; ,izNrUk; epfo;thd 
rpdhg;rp]; fhzg;gLtJ ,jd; rpwg;ghFk;. mj;Jld; FNuhNkhNrhk;fspd; vz;zpf;ifapy; 
FiwjYk; Fwpg;gplj;jf;fJ. ghypdg; ngUf;fj;jpy; gq;fhw;Wk; cWg;Gfspd; jpRf;fspy; 
,g;gFg;G epfo;fpwJ. ,jd; tpisthf cUthf;fg;gLk; NfkPl;Lfspy; jha; nry;ypd; 
FNuhNkhNrhk;fspd; vz;zpf;ifapy; ghjpasthff; FNuhNkhNrhk;fspd; vz;zpf;if 
fhzg;gLk;. vdNt Gjpa kuGr; Nrh;f;if mile;j tiffis cUthf;Ftjpy; 
,g;gFjpg;G Kf;fpag; gq;fhw;WfpwJ.  
 

• tpyq;Ffspy; tpe;jfj;jpy; `hg;yha;L tpe;Jf;fs; cUthf;fTk; mz;lfj;jpy; `hg;yha;L 
Kl;ilfs; cUthf;fTk; ,g;gFg;G cjTfpwJ.  
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• G+f;Fk; jhtuq;fspy; kfue;jg; igfspy; epfOk; ikf;Nuh];Nghh; Mf;fj;jpd; NghJ> 
#ypy; epfOk; nkfh];Nghh; Mf;fjpd; NghJk; ,g;gFg;G epfo;fpwJ. ikl;lhrp]; 
gFg;igg; Nghy; ,y;yhky;> ,g;gFg;gpy; kugpaypy; xt;thj Nra; nry;fs; 
cUthf;fg;gLfpd;wd. vdNt Gjpa kuGr; Nrh;f;if mile;j tiffis cUthf;f 
,g;gFg;G Kf;fpag; gq;fhw;WfpwJ.  
 

kpahrp]; gFg;gpd; epiyfs;:  
• ,jpy; kpahrp]; gFg;G I, kpahrp]; gFg;G II vd ,U gFg;Gfshf epfo;fpd;wd. 

ikl;lhrp]; gFg;gpy; cs;sJ Nghy; ,jpYk; gFg;gilahj epiyapy; ,il epiy 
(Interphase) gFg;giltjw;F Kd; fhzg;gLfpwJ.  
 
kpahrp];rpy; cs;s GNuh/Ng]; I ePskhd> kpfTk; rpf;fyhd epiyahf cs;sJ. ,e;j 
epiyapy; xj;j FNuhNkhNrhk;fs; N[hb Nrh;fpd;wd. (Bivalents) 
 

kpahrp]; I– Fd;wy; gFg;G:  
 

• GNuh/Ng]; I: ePz;l fhy msT nfhz;Ls;sJ. ,J Ie;J Jiz epiyfshfg; 
gphpf;fg;gl;Ls;sJ. mitahtd: nyg;Nlhl;Bd;> irf;Nfhl;Bd;> ghf;fpBd;> bg;Nshl;Bd;> 
ilahifdrp];.  
 

• nyg;Nlhl;Bd;: ,e;jf; Jiz epiyapy; FNuhNkhNrhk;fs; xsp Ez;Nzhf;fp %yk; 
vspjpy; fhzf;$bajhf cs;sd. FNuhNkhNrhk;fs; RUq;fpf; FWFjy; epfo;fpwJ. 
rNfhjhp FNuhkhl;bl;fs; RUq;FtNj ,jw;Ff; fhuzkhFk;.  
 

• irf;Nfhl;Bd;: xj;jpirT FNuhNkhNrhk;fs; ,j;Jiz epiyapy; ,iz Nrh;fpd;wd. 
,jw;Fr; rpdhg;rp]; vd;W ngah;. ,e;j rpdhg;rp]; epfo;T rpdhg;bdpky; njhFg;gpd; 
(Synaptonemal complex) cjtpahy; Vw;gLfpwJ. ,jdhy; Njhd;Wk; ,iz 
FNuhNkhNrhk;fspd; njhFg;gpw;Fg; igthyz;l; vd;W ngah;. ,jpy; ,U 
FNuhNkhNrhk;fspd; ehd;F FNuhkhl;bl;fs; njhFjpailtjhy; ,J ehd;fik epiy 
(Tetrads) vdg;gLfpwJ.  
 

• ghf;fpBd;: ,e;j epiyapy; igthyz;l; FNuhNkhNrhk;fspd; ehd;fik epiy (Tetrads) 
njspthfg; Gyg;gLfpwJ. kpahrp]; I y; igthyz;l; xt;nthd;Wk; 4 FNuhNkhl;bl;fs;> 2 
nrd;l;Nuhkpah;fisf; nfhz;Ls;sJ. xj;jpirT FNuhNkhNrhkpd; (Homologous 
chromosome) rNfhjhp FNuhkhl;bl;fs; FWf;nfjph; khw;wk; (Crossing over) eilg;ngw;w 
gFjpapy; kPs;Nrh;f;iff;F cjTk; ,yf;Ffs; (Recombination nodules) Njhd;Wfpd;wd. 
,e;jj; Jiz epiyapd; Kbtpy; xj;jpirT FNuhNkhNrhk;fSf;fpilNa kPs; Nrh;f;if 
epfo;tJ KbTw;Wf; FWf;nfjph; khw;wk; ele;j gFjpapy; kl;Lk; FNuhNkhNrhk;fs; 
,ize;Js;s epiy Vw;gLfpwJ. ,e;epfo;tpw;F hpfhk;gpNd]; vd;w nehjp cjTfpwJ.  
 

• bg;Nyhl;Bd;: rpdhg;bdpky; njhFg;G fiye;J fiuaj; njhlq;FfpwJ. FWf;nfjph; 
khw;wk; ele;J> xd;W my;yJ mjw;F Nkw;gl;l Gs;spfspy; xj;jpirT FNuhNkhNrhk;fs; 
gpize;j epiyapNyNa cs;sd. ,t;tpyf;fpy; 'X' tbt mikg;G fhzg;gLfpwJ. 
,t;tpyf;Ffs; fah];khf;fs; (Chiasmate) vdg;gLfpd;wd. FNuhNkhNrhk;fspy; kPs; 
Nrh;f;if epfo;e;j ,yf;if ,e;jf; fah];khf;fs; Fwpf;fpd;wd. rNfhjhp FNuhkhl;bl;fs; 
neUf;fkhf ,izTw;wpUe;jhYk; xj;jpirT FNuhNkhNrhk;fs; xd;iw tpl;L xd;W 
tpyfpa epiyapy; fhzg;gLk;. ,Ug;gpDk; ,it fah];kh ,yf;Ffspy; ,ize;Nj 
fhzg;gLfpd;wd. ,e;j Jiz epiyapy; ghy; tpyfpa epiyapy; fhzg;gLk;. ,Ug;gpDk; 
,it fah];kh ,yf;Ffspy; ,ize;Nj fhzg;gLfpd;wd. ,e;j Jiz epiyapy; ghy; 
jd;ik kw;Wk; caphpfSf;Nfw;g ehl;fs; my;yJ tUlq;fs; tiu ePbf;Fk;. ngz; 
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NfkPl;lhd Kl;ilapy; fUtsh;r;rpf;fhd Cl;lg;nghUl;fs; Nrkpj;J itf;fg; 
gl;Ls;sjhy; FNuhNkhNrhk;fspy; mjpNtfkhf gbNaLj;jy; eilngWfpwJ. ,jdhy; 
Vw;gLk; FNuhNkhNrhk; mikg;Ng tpyq;F nry;fspy; fhzg;gLk; tpsf;F J}hpif 
FNuhNkhNrhk; cUthf cjTfpwJ.  

 
• lahifdrp];: fha];khf;fs; KbTWjy; ,j;Jiz epiyapy; epfo;fpwJ. fjph;Nfhy; 

,iofs; $Lfpd;wd. cl;fU ciw rpijaj; njhlq;FfpwJ. xj;jpirT 
FNuhNkhNrhk;fs; FWfpr; nrwptilfpd;wd. epA+f;spNahy]; kiwfpwJ.  
 

• nkl;lh/Ng]; I: ,uz;L xj;jpir FNuhNkhNrhk;fspd; nrd;l;NuhkpaUld; fjph;Nfhy; 
,iofs; ,izfpd;wd. ,it Nrh;e;j igthyz;Lfs; nry;ypd; ikag; gFjpapy; 
mikfpd;wd. ,jw;F nkl;lh/Ng]; jl;L (metaphase plate) vd;W ngah;. xt;nthU 
igthyz;l;Lk; ,U nrd;l;Nuhkpah;fs; kw;Wk; ehd;F FNuhkhl;bl;fis ngw;Ws;sd. 
nkl;lh/Ng]; jl;by; cs;s xj;jpirT FNuhNkhNrhk;fs;> rPuw;w guty; fhuzkhfr; 
rhh;gpd;wp xJq;Fjy; eilngWfpwJ.  
 

• mdh/Ng]; I: xj;jpirT FNuhNkhNrhk;fs; xd;iw tpl;L xd;W gphpjy; ,e;epiyapy; 
epfo;fpwJ. fjph;Nfhy; ,iofs; RUq;Ftjhy; ,J Vw;gLfpwJ. xt;nthU xj;jpirT 
FNuhNkhNrhk; ,izfspy; cs;s ,uz;L FNuhkhl;bl;fSk; gFglhj KOr; 
nrd;l;NuhkpaUk; nry;ypy; vjpnujph; JUtq;fis Nehf;fpr; nrd;wilfpd;wd. 
FNuhNkhNrhk;fspd; vz;zpf;if rhpghjpahff; FiwtJ ,e;epiyapy; jhd; epfo;fpwJ. 
vjpnujph; JUtq;fis mile;j xj;j FNuhNkhNrhkpy; xd;W jha;top te;jjhfNth 
my;yJ je;ij top te;jjhfNth ,Uf;fpwJ. rNfhjhp FNuhkhl;bl;fs; 
nrd;l;nuhkpaUld; ,ize;J fhzg;gLtJ Fwpg;gplj;jf;fJ.  
 

• BNyh/Ng]; I: xt;nthU JUtj;jpYk; `hg;yha;L FNuhNkhNrhk; njhFg;G 
fhzg;gLfpwJ. ,jdhy; `hg;yha;L vz;zpf;ifAila xU Nra; nry;fs; ,jdhy; 
cUthf KbfpwJ. JUtj;jpYs;s xt;nthU njhFg;igAk; rt;T #o;tjhy; xU 
cl;fU cUthfpwJ. Njhd;wpa cl;fUtpy; FNuhNkhNrhk;fs; FNuhkhl;bd; ,iofshf 
khWtJld; epA+f;spNahyRk; cUthfpwJ.  
 

• jhtuq;fspy; Fd;wy; gFg;gpd; NghJ fhhpNahifdrp]; mLj;J irl;Nlhifdrp]; 
epfo;tjhy; nry;jl;L cz;lhfp> ,U Nra; nry;fs; cUthfpd;wd. ,e;epiyf;F ,U 
nry; epiy (Dyad) vd;W ngah;. ,uz;L kpahrp]; gFg;gpw;Fk; ,ilNa FWfpa 
fhyj;jpy; mike;j xU epiy cUthfpwJ. ,jw;Fg; gFg;gpilf;fhyk; (Interkinesis) 
vd;W ngah;.  
 

kpahrp]; II– rkepiy gFg;G:  

• ,g;gFg;gpw;F ikl;lhbf; kpahrp]; vd;W ngah;. ikl;lhrp]; gFg;igg; Nghy; epfo;tNj 
,jw;Ff; fhuzk;. ,jpYs;s epiyfs; gpd;tUkhW:  
 

• GNuh/Ng]; II: ,uz;L FNuhkhl;bl;fis nfhz;l FNuhNkhNrhk; Fl;ilahfp> Ruq;fp> 
mlh;j;jp mile;J> fz;Zf;Fg; Gyg;glf;$bajhf cs;sd. cl;fU rt;T kw;Wk; 
epA+f;spNahy]; kiwfpd;wd. ,jidj; njhlh;e;J Gjpa fjph;Nfhy; ,iofs; nry;ypd; 
mr;rpw;Ff; FWf;fhf mike;j ,U JUtq;fspypUe;J Njhd;Wfpd;wd.  
 

• nkl;lh/Ng]; II : xt;nthU nry;ypYk; cs;s xj;jpirtw;w FNuhNkhNrhk;fs; fjph;Nfhy; 
,iofSf;Ff; FWf;Nf mike;j ikaj;jl;by; mike;J nkl;lh/Ng]; jl;L xd;W 
Njhd;WfpwJ. fjph;Nfhy; ,iofs; rNfhjhp FNuhkhl;bl;fspd; nrd;l;NuhkpaUld; 
gpizfpd;wd.  
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• mdh/Ng]; II : xt;nthU FNuhNkhNrhkpd; nrd;l;NuhkpaUk; Jz;bf;fg;gLtjhy; mjd; 

rNfhjhp FNuhkhl;bl;fs; gphpe;J JUtq;fis Nehf;fp efh;fpd;wd. ,J fjph;Nfhy; 
,iofs; RUq;Ftjhy; epfo;fpwJ.  
 

• BNyh/Ng]; II,e;epiyapy; `hg;yha;L FNuhNkhNrhk;fisg; ngw;w ehd;F cl;fU 
cUthfpd;wd. fjph;Nfhy; ,iofs; kiwfpd;wd. cl;fU ciw kw;Wk; epA+f;spNahy]; 
kPz;Lk; cUthfpwJ. ,e;j cl;fU gFg;G KbTw;wJk; irl;Nlhgpshr gFg;G epfoj; 
njhlq;FfpwJ. nry;jl;Lfs; Njhd;wp ehd;F xw;iw klq;F FNuhNkhNrhk;fis nfhz;l 
Nra; nry;fs; cUthfpd;wd. ,jw;F ehd;F nry; epiy (Tetrad) vd;W ngah;. 

 
kpahrp];rpd; Kf;fpaj;Jtk;:  
 

• caphpfspy; tiuaWf;fg;gl;l epiyahd vz;zpf;ifapy; FNuhNkhNrhk;fisg; 
ngw;wpUf;f ,g;gFg;G cjTfpwJ.  
 

• ,g;gFg;gpy; FWf;Nf fyj;jy; epfo;tjhy; xj;jpirT FNuhNkhNrhk;fSf;F ,ilNa 
kuGg; nghUs; ghpkhw;wk; Vw;gl;Lg; Gjpa gz;Gr; Nrh;f;if Njhd;w VJthfpwJ. Gjpa 
gz;G Nrh;f;ifahy; epfOk; NtWghLfs; ghpzhkk; epfo %ykhfj; jpfo;fpwJ.  
 

• caphpdq;fs; gy;NtW #o;epiy eph;ge;jj;ij rkhspf;f cjTk; mikTfisg; 
ngWfpd;wd.  
 

• ikl;Nlhn[d; : nry; Row;rp kpif ngUjiy Cf;fg;gLj;Jk; fhuzpf;F ikl;Nlhn[d; 
vd;W ngah;. [pg;nuy;ypd;> vj;jpypd;> ,z;Nlhy; mrpl;bf; mkpyk;> ifndl;bd;fs; 
Mfpait jhtu ikl;Nlhn[d;fs; MFk;. ikl;lhbf; gFg;gpd; msit mjpfhpf;f ,it 
cjTfpd;wd.  
 

• ikl;lhbf; er;Rfs; (ikl;lhbf; xLf;fpfs;): ikl;lhbf; nry; gFg;igj; jil nra;Ak; 
rpy Ntjp nghUl;fs; ikl;lhbf; gFg;ig xLf;Fk; er;Rfs; vdg;gLfpd;wd. 
vLj;Jf;fhl;L: fhy;rprpd;.  

 
jhtur; nry; gFg;gpw;Fk;> tpyq;F nry; gFg;gpw;Fk; cs;s NtWghLfs;:  
 

jhtu nry; gFg;G  tpyq;F nry; gFg;G  
nrd;l;hpNahy;fs; fhzg;gltpy;iy  nrd;bNahy;fs; fhzg;gLfpd;wd.  
el;rj;jpu ,iofs; cUthtJ ,y;iy el;rj;jpu ,iofs; cUthfpd;wd.  
nry; gFg;gpd; NghJ nry;jl;L cUthfpr; 
irl;Nlhgshr gFg;G epfo;fpwJ.  

nry; gFg;gpy; irl;Nlhgpshr gFg;G rt;tpy; 
epfOk; cl;FopT %yk; epfo;fpwJ.  

,g;gFg;G nghJthf Mf;Fj;jpR nry;fspy; 
epfo;fpwJ.  

cly; KOtjpYk; cs;s jpRf;fspy; epfo 
KbAk;  

 
ikl;lhrp];> kpahrp]pd; NtWghLfs;:  
 

ikl;lhrp]; kpahrp]; 
xU Kiw gFg;gilfpwJ ,U Kiw gFg;gilfpwJ  
FNuhNkhNrhk;fspd; vz;zpf;if jha; 
nry;ypy; ,Ug;gijg; Nghd;Nw ,U Nra; 
nry;fspYk; ,Uf;fpd;wJ.  

FNuhNkhNrhk;fspd; vz;zpf;if ehd;F Nra; 
nry;fspy; ghjp msthff; Fiwf;fg;gLfpwJ.  

nkl;lh/Ng]; jl;by; xj;jpirT 
FNuhNkhNrhk;fs; ikag;gFjpapy; 
jdpj;jdpahf mikfpd;wd 

nkl;lh/Ng]; jl;by; xj;jpirT 
FNuhNkhNrhk;fs; ,izahf ikag;gFjpapy; 
mikfpd;wd.  

xj;jpirT FNuhNkhNrhk;fs; ,iz 
Nrh;tjpy;iy  

xj;jpirT FNuhNkhNrhk;fs; ,iz Nrh;e;J 
igthyz;Lfs; Njhd;Wfpd;wd.  
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ifah];khf;fs; Njhd;Wtjpy;iy. vdNt 
FWf;nfjph; khw;wk; eilngWtjpy;iy 

ifah];khf;fs; Njhd;Wtjhy; FWf;nfjph; 
khw;wk; epfo;fpwJ.  

Nra; nry;fs; jha; nry;iyg; NghyNt kuGg; 
nghUisg; ngw;wpUf;fpwJ.  

Nra; nry;fs; jha; nry;fspypUe;J khWgl;l 
kuGg; nghUisg; ngw;wit. 

,uz;L Nra; nry;fs; cUthfpd;wJ.  ehd;F Nra; nry;fs; cUthfpd;wJ.  
 
vz;Nlhikl;lhrp];:  
• cl;fU gFg;G kw;Wk; irl;Nlhgpshrg; gFg;G epfohky; FNuhNkhNrhk;fs; kl;LNk 

,ul;bg;gjhy; xNu nry;ypDs; gy efy;fs; Njhd;Wk; epiyf;F vz;Nlhikl;lhrp]; vd;W 
ngah;. ,g;gFg;gpy; FNuhNkhdpkhf;fs; gphpahky;> xd;Nwhnlhd;W njhlh;Gw;W ,Ug;gjhy; 
FNuhNkhNrhk;fis cUthf;f Kbtjpy;iy. cl;fU ciw rpijtjpy;iy kw;Wk; 
fjph;Nfhy; ,iofs; cUthFtjpy;iy. ,t;tif gFg;G bNuhNrh/igyhtpd; ckpo;ePh; Rug;gp 
kw;Wk; gpw G+r;rpfspy; fhzg;gLfpwJ. ,e;jj; jpRf;fspy; cs;s nry;fspy; mRuf; 
FNuhNkhNrhk;fs; (ghypBdp) fhzg;gLfpwJ. xt;nthU njhFg;gpYk; Mapuj;jpw;F mjpfkhd 
FNuhkhl;bl;fs; xd;Wld; xd;W njhlh;Gilajhfj; njhFf;fg;gl;L my;yJ ,izf;fg;gl;Lf; 
fhzg;gLfpwJ. vLj;Jf;fhl;L: ghypBd; FNuhNkhNrhk;fs;.  

 
el;rj;jpu ,ioaw;w gFg;G (Anastral): 

• ,J jhtuq;fspy; nry;fspy; kl;LNk fhzg;gLfpd;wd. nrd;l;hpNahy;fs; ,y;yhikahy; 
el;rj;jpu ,iofs; gFg;gpd; NghJ cUthtjpy;iy. fjph;Nfhy; ,iofs; kl;Lk; 
ikl;lhrp];rpy; cUthfpwJ.  

 
el;rj;jpu ,io ngw;w nry;gFg;G (Amphiastral): 
 
• ,tw;wpy; nrd;l;hpNahy;fs; ,Ug;gjhy;> fjph;Nfhy; ,iofSld; JUtq;fspy; el;rj;jpu 

,iofSk; Njhd;Wfpd;wd. ,J tpyq;F nry;fspy; kl;LNk fhzg;gLfpwJ. ,t;thW 
,Utif ,iofs; cUthtjhy; ,jw;F Mk;/gp M];l;uy; tif gFg;G vd;W ngah;.  
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11thmyF – 8  
 

caph; %yf;$Wfs;  
 
nry;ypd; mikgigg;gw;wp mwpe;J gpd;G> ehk; ,g;nghOJ Fwpg;gpl;l gzpf;Fg; nghWg;ghf 
cs;s nry;ypd; Ntjp $Wfisg; gw;wpf; njhpe;Jnfhs;syhk;. nghJthf Ntjpf;$l;lhf cs;s 
fdpk kw;Wk; fhpkr; Nrh;kq;fNs nry; xd;wpd; midj;Jg; gFjpf; $Wfspd; Mf;fj;jpw;F 
cjTfpd;wd. ,tw;wpy; fdpkf; $l;Lg; nghUl;fSs; jdpk cg;Gfs;> fdpk madpfs; kw;Wk; 
ePh; Mfpait mlq;Fk;.  
 
fhpkf;$l;Lg; nghUl;fs; vd;git fhh;Nghi`l;Nul;Lfs;> ypg;gpLfs;> mkpNdh mkpyq;fs;> 
Gujq;fs;> epA+f;spNahilLfs;> `hh;Nkhd;fs; kw;Wk; itl;lkpd;fs; Nghd;wit MFk;. 
nry;ypDs; mike;Js;s ePh;kj; jputj;jpy; rpy fhpkg;nghUl;fs; $o;k epiyapy; mike;Js;sd. 
ePH;k my;yhj ypg;gpL glyq;fs; kw;Wk; nry; Rth;fspy; gpw fhpkr;Nrh;kq;fs; mike;Js;sd. 
Fwpg;gpl;l %yf;$Wfis cs;nsLg;gjd; %yKk; rpytw;iw ntspNaw;Wtjd; %yKk; 
,t;Ntjpj;njhFjp KOtijAk; nry; epiyahfj; jf;fitj;Jf; nfhs;fpwJ.  
 
tsh;r;rpf;Fj; Njitg;gLk; fdpkq;fs; ,uz;L tifg;gLk; - mjpf mstpy; Njitg;gLk; 
ngUCl;l %yq;fs; (vLj;Jf;fhl;L : nghl;lhrpak;> gh];gu];> fhy;rpak;> nkf;dPrpak;> ry;/gh; 
kw;Wk; ,Uk;G). kpff; Fiwe;j msT Njitg;gLk; Ez; Cl;l %yq;fs; (vLj;Jf;fhl;L – 
Nfhghy;l;> Jj;jehfk;>Nghuhd;> jhkpuk;> khypg;bdk; kw;Wk; khq;fdP];). Fiwe;j mstpy; 
Njitg;gLk; ,k;%yq;fs; nehjpfspd; nray;ghl;bw;F cjTfpd;wd. vLj;Jf;fhl;lhf 
xypNfhrhf;fiuLfs; kw;Wk; fpisf;NfhGujq;fspd; cUthf;fj;jpw;Fg; khq;fdP]; 
Njitg;gLfpwJ. iel;u[id epiygLj;j cjTk; iel;Nuh[pNd]; nehjpapd; nraYf;F 
khypg;bdk; mtrpakhfpwJ.  
 
 

 

 
 

ePh;  
 
• ml;ltizapy; Fwpg;gpl;Ls;sgb midj;J caphpdq;fspYk; kpf mjpfg;gbahff; fhzg;gLk; 

gFjpf;$W ePh; MFk;. Gtpapd; midj;J caphpdq;fSk; jtph;f;f Kbahj gb ePUld; 
gpizAw;Ws;sd. kdpjr; nry;ypy; 70 tpOf;fhLk;> jhtu caph;Gy; vilapy; 95 tpOf;fhLk; 
ePuhy; MdJ.  

krU vkl;Nlh vd;gth; ciwe;j ePH;gbfq;fs; Ftpe;j vz;z Mw;wy;fis mtw;wpd; kPJ 
nrYj;Jk; NghJ mjw;Nfw;whw;Nghy; jdJ tbtj;ij khw;wpf; nfhs;tijf; 
fz;Lgpbj;jhh;.  
 

ePhpd; Ntjpapay;:  
ePh; vd;gJ rt;tpd; CNl vspjpy; fle;J nry;Yk; JUtj;jd;ik nfhz;l %yf;$whFk;. xU 
ePh; %yf;$wpd; ,ul;il vjph;kpd; Rik ngw;w Mf;]p[d; mZ mUfike;j ,U 
%yf;$Wfspd; i`l;u[d; mZf;fSld; vyf;l;uhid gfph;tjd; %yk; i`l;ui[d; 
gpizg;Gfs; Vw;gLfpd;wd. ,g;gpizg;ghy; ePh;%yf;$Wfs; $l;bizaKbfpwJ. ,f;$l;bizT 
%yk; xd;NwhL xd;W xl;bf;nfhz;L mLf;Fw;w mikg;ghfpd;wd.  

 
ePhpd; gz;Gfs;:  

gFjpf;$W  nry; vilapy; 
fhzg;gLk; nkhj;j 

tpOf;fhL  
ePh;  70 
Gujq;fs; 15 
fhh;Nghi`l;Nul;Lfs;  3 
ypg;gpLfs;  2 
epA+f;spf; mkpyq;fs;  66 
madpfs;  44 
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• xl;bizT kw;Wk; $l;bizTj; jd;ik nfhz;lJ.  
• Mtpahjypd; cs;Siw ntg;gj;ij mjpfkhff; nfhz;lJ.  
• mjpf cUF epiy kw;Wk; nfhjpepiy nfhz;lJ 
• cyfshtpa xU fiug;ghdhfj; jpfo;fpwJ.  
• mjpfj; jd; ntg;g Vw;G jpwd; nfhz;lJ.  

 
Kjd;ik kw;Wk; ,uz;lhk; epiy tsh;rpij khw;wg; nghUl;fs;:  
 
ngUk;ghyhd jhtuq;fs;> G+Q;ir kw;Wk; gpw Ez;zpaphpfs; gy fhpk %yf;$Wfis cw;gj;jp 
nra;fpd;wd. ,g;gFjpf;$Wfs; tsh;rpijkhw;wg; nghUl;fs; vd miof;fg;gLfpd;wd. ,it 
tsh;rpij khw;wj;jpd; ,ilg;gl;l nghUs; kw;Wk; cw;gj;jp nghUl;fshf cs;sd. rpW 
%yf;$Wfisf; Fwpg;gpl tsh;rpij khw;wg;nghUs; (Metabolites) vd;w nrhy; nghJthfg; 
gad;gLfpwJ. tsh;rpij khw;wj;jpy; gq;F ngWk; mbg;gilapy; Kjy; epiy tsh;rpij khw;wg; 
nghUl;fs; (Primary metabolites) kw;Wk; ,uz;lhk; epiy tsh;rpij khw;wg; nghUl;fs; 
(Secondary metabolites) vd ,uz;lhf tifg;gLj;jg;gLfpwJ.  
 
xU caphpdj;jpd; mbg;gil tsh;rpij khw;w epfo;Tfshd xspr;Nrh;f;if> Rthrpj;jy;> Guj 
kw;Wk; ypg;gpL tsh;rpij khw;wk; Nghd;wtw;wpw;F Njitg;gLk; Nrh;kq;fs; Kjd;ik tsh;rpij 
khw;wg; nghUl;fs; vdg;gLfpd;wd.  
 
caphpdq;fspd; tsh;rpij khw;wj;jpy; gq;Nfw;fhj> tsh;r;rp kw;Wk; cUthf;fj;jpy; Neub gq;F 
tfp;f;fhj gy fhpkf; $l;Lg;nghUl;fis cUthf;Ffpd;wd. ,it ,uz;lhk; epiy tsh;rpij 
khw;wg; nghUl;fs; vdg;gLfpd;wd.  
 
khh;gpd; vd;w my;fyha;L Kjd; Kjypy; fz;lwpag;gl;lJ. ,J Xg;gpak; ghg;gp (gg;ghth; 
rhk;dp/nguk;) vd;w jthuj;jpypUe;J vLf;fg;gl;lJ. ,J NehahspfSf;F mjpf typ Vw;gLk; 
NghJ typepthuzpahfTk;> ,Ukiyf; fl;Lg;gLj;Jk; kUe;jhfTk; gad;gLfpwJ.  
 

tsh;rpij khw;wg; nghUl;fs; vLj;Jf;fhl;L 
Kjy;epiy tsh;rpij khw;wg; nghUl;fs;  

nehjpfs;  GNuhl;bNa];> iyg;Ng];> 
nguhf;]pNl];  

mkpNdh mkpyk; GNuhypd;> ypA+rpd;  
fhpk mkpyk; mrpl;bf; mkpyk;> yhf;bf; mkpyk; 
itl;lkpd;fs;  A, B, C  

,uz;lhk; epiy tsh;rpij khw;wg;nghUl;fs;  
epwkpfs;  fNuhl;bdha;Lfs;>Me;Njhrahdpd;fs;  
my;fyha;Lfs;  khh;/gpd;> Nfhild; 
,d;wpaikahj vz;nza; vYkpr;ir Gy; vz;iz> Nuh[h 

vz;nza; 
er;Rfs;  mg;hpd;> iurpd;  
nyf;bd;fs; fhd;Nfdthypd; A 
kUe;J nghUl;fs;  tpd;gpsh];bd;> Fh;Fkpd; 
gy;gbahf;fg; nghUl;fs;  ,ug;gh;> gprpd;> nrhy;YNyh];  

 
fhpk %yf;$Wfs;:  
 
fhpk my;yJ caphp %yf;$Wfs; rpwpa kw;Wk; vspaitahf ,Uf;fyhk;. ,e;j vspa 
%yf;$Wfs; gy Nrh;e;J rpf;fyhd %yf;$Wfs; cUthdhy; mit ngU%yf;$Wfs; 
vdg;gLfpd;wd. ,it ehd;F tiffisf; nfhz;Ls;sd mit fhh;Nghi`l;Nul;Lfs;> 
ypg;gpLfs;> Gujq;fs; kw;Wk; epA+f;spf; mkpyq;fs;> ypg;gpLfisj; jtpu kw;w ngU %yf;$Wfs; 
khNdhnkh;fs; vd;w gy xj;j myFfspd; ,izthy; Njhd;Wk; gy;NtW ePsKila 
rq;fpypfyhf cUthfpd;wd. ,e;j xj;j myFfis cila rq;fpypfs; ghypnkh;fs; 
(Polymers) vdg;gLfpd;wd.  
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fhh;Nghi`l;Nul;Lfs;:  
 
 
• fh;Nghi`l;Nul;Lfs; ePh; kw;Wk; fhh;gdhy; Md fhpkf; $l;Lg; nghUl;fshFk;. xU ePh; 

%yf;$W xU fhh;gDld; Nrh;e;J CH2O vd;w xd;iw myF xd;W cUthfpwJ. ,j;jifa 
vz;zw;w myFfs; nfhz;l gFjp fhh;Nghi`l;Nul; vdg;gLk;. ,J (CH2O)vd 
Fwpg;gplg;gLfpwJ. ,jpy; 'n' vd;gJ 3 Kjy; 7 tiuapyhd myFfisf; Fwpf;Fk; 
vz;zhf cs;sJ.  

• ,t;tyFfisr; rhf;fiuLfs; (Saccharides) vdTk; miof;fyhk;. xw;iwr; rhf;fiuilg; 
ngw;w khNdhrhf;fiuLfs; (Monosaccharides), ,Urhf;fiuLfisg; ngw;w ilrhf;fiuLfs; 
(Disaccharides) vd;w fhh;Nghi`l;Nul;LfNs nghJthfr; rh;f;fiufs; vdf; 
fUjg;gLfpd;wd. ,it ,dpg;Gr; Rit nfhz;L ePhpy; fiugitahf cs;sd.  

 

xw;iwr; rhf;fiuLfs; - vspa rh;f;fiufs;:  
• xw;iwr; rhf;fiuLfs; xNu xU rh;f;fiu myiff; nfhz;l rpwpa %yf;$WfshFk; 

vLj;Jf;fhl;L: FSf;Nfh];> FSf;Nfh]pd; Ntjp tha;g;ghL C6H12O6 MFk;. ,J MW 
fhh;gd;fisf; nfhz;Ls;sjhy; n`f;Nrh]; (Hexose) rh;f;fiu vd miof;fg;gLfpwJ.  

 
cly;eyj;jpw;F ,d;wpaikahj Cl;lg;nghUshf FSf;Nfh]pd; jd;ik ,Ug;gjdhy;> 
,J midtuhYk; ed;F mwpag;gl;l %yf;$whfj; jpfo;fpwJ vdNt ePq;fs; 
FSf;Nfhir cl;nfhz;lgpd;> mJ cq;fs; FUjp %ykhf cly; cWg;Gfspd; 
midj;Jr; nry;fSf;Fk; Mw;wy; cw;gj;jpf;fhf vLj;Jr; nrd;W gad;gLj;jg;gLfpwJ.  
 

• midj;J xw;iwr; rhf;fiuLfSk; xd;W my;yJ ,uz;L tpidj; njhFjpfisf; 
nfhz;bUf;Fk;. FSf;Nfh]; Nghd;wtw;wpy; My;bi`L tpidj; njhFjp cs;sjhy; mit 
My;Nlh];fs; (Aldose) vdg;gLfpd;wd. gpuf;Nlh]; Nghd;w NtW rpytw;wpy; fPl;Nlhd; 
,Ug;gjhy; mit fPl;Nlh];fs; vdg;gLfpd;wd.  

 
,ul;ilr; rhf;fiuLfs;:  
 

• ,uz;L xw;iwr; rhf;fiuLfs; ,ize;J ,ul;ilr; rhf;fiuL cUthfpwJ vLj;Jf;fhl;L: 
Rf;Nuh];> Rf;Nuh]; vd;gJ xU a– FSf;Nfh]; %yf;$W kw;Wk; xU gpuf;Nlh]; %yf;$W 
Mfpatw;wpd; ,izthy; cUthfpwJ. ,izAk; NghJ xU %yf;$W ePh; ntspNaw;wg;gl;L 
,izT Vw;gLfpwJ. ,j;jifa gpizg;G fpisf;Nfhirbf; gpizg;G vdg;gLfpwJ. ,J 
kw;nwhU tYthd rfg;gpizg;gpw;fhd (Covalent) vLj;Jf;fhl;lhFk;. 

 
• xU ,ul;ilr; rhf;fiuL ePuhw;gFg;Gw;W rpijAk; NghJ mjpy; ePh; Nrh;f;fg;gl;L mjpy; 

cs;s ,U xw;iwr; rh;f;fiufs; ntspNaw;wg;gLfpd;wd.  
 

ghyprhf;fiuLfs;:  
 
• ,it gyE}W xd;iwr; rhf;fiuL> myFfshy; Mdit. ghyprhf;fiuLfis 'fpisf;fhd;' 

vd;Wk; miof;fyhk;. fpisf;Nfhrpbf; gpizg;Gfs; %yk; gpizg;Gw;w xw;iwr; 
rh;f;fiufisg; ngw;w ePz;l rq;fpypahf ,J cs;sJ. ,it fpisj;Njh my;yJ 
fpisj;jyw;Nwh fhzg;gLk;. ,it ,dpg;G Rit mw;wit. mRu %yf;$W ngU 
%yf;$Wf;fhd vLj;Jf;fhl;lhf ,J tpsq;FfpwJ. xNu tpjkhd xw;iw myFfisf; 
nfhz;bUf;Fk;. FSf;Nfh]; vd;w xw;iw myfhy; Md ghyprhf;fiubw;F nry;YNyh]; 
vLj;Jf;fhl;lhFk;.  

 

gzpapd; mbg;gilapy; ghyprhf;fiuLfs; ,Utifg;gLfpd;wd.  
1. Nrkpg;Gghyprhf;fiuLfs; (Storage polysaccharides)  
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2. cUf;nfhLf;Fk; ghyprhf;fiuLfs; (Structural polysaccharides)  
 

jurk; (];lhh;r;)  

• jurk; xU Nrkpf;Fk; ghyprhf;fiuL MFk;. mikNyh];> mikNyh ngf;bd; vd;w 
myFfisg; gyKiw kPsg;ngw;w mikg;ghFk;. mLj;jLj;J mike;j mikNyh]; kw;Wk; 
mikNyhngf;bd; mLf;Ffs; jurj; Jfs;fis cz;lhf;Ftjhy; mit tsh;r;rp 
tisaq;fs; ngw;w Jfs;fshff; fhl;rpaspf;fpd;wd. Neh;thpirapy; khNdhnkh;fisg; ngw;w 
fpisj;jyw;w ghypkuhf mikNyh]; cs;sJ. jurj;jpy; 80 tpOf;fhL msT 
mikNyh]hy; MdJ. mikNyhRld; ,izT ngw;Ws;s mikNyhngf;bd; 1.6 fhh;gd; 
gpizg;gpdhy; Vw;gLk; fpisf;isg; ngw;w ghypkh; Nrh;kkhFk;.  

 
jurj;jpw;fhd Nrhjid:  
 
jurj;ij Nrhjpg;gjw;Fg; nghl;lhrpak; mNahilby; cs;s mNahbd; fiuriyg; 
gad;gLj;jyhk;. mNahbd; %yf;$Wfs; jurj;jpd; ghypkh; rq;fpypapd; RUs;;fspy; neUf;fkhfg; 
nghUe;jpf; fU – ePy epwj;ij cz;lhf;FtNj ,jw;Ff; fhuzkhFk;.  

 
fpisf;Nfh[d;:  
 
• fpisf;Nfh[d; xU Nrkpg;G fhh;Nghi`l;Nul;L MFk;. ,J tpyq;F jurk; vdTk; 

miof;fg;gLfpwJ.tpyq;Ffs; kw;Wk; G+Q;irfspy; Nrkpj;J itf;fg;gLk; fhh;Nghi`l;Nul; 
,J xd;W kl;LNk MFk;. ,it mikNyh ngf;bd; Nghd;Nw fpisf;Nfh[Dk; xU ghypkh; 
FSf;Nfh]; (α1 - 6)fpisj;j gpizg;Gfis nfhz;Ls;sJ. kdpjdpd; %isg; gFjpiaj; 
jtpuf; fpisNfh[d; fy;yPuy; nry;fs;> vYk;G jir ehh;fs; cs;spl;l midj;Jg; 
ghfq;fspYk; fhzg;gLfpwJ.  
 

nry;YNyh];:  
 
• nry;YNyh]; vd;gJ gy Mapuk; FSf;Nfh]; myFfshy; Md xU ghyprhf;fiuL MFk;. 

,jpy; ß- FSf;Nfh]; myFfs; 1 – 4 fpisf;Nfhrpbf; gpizg;Gfshy; ,izf;fg;gl;L 
ePz;l fpisj;jyw;w rq;fpypfs; fhzg;gLfpd;wd. ,it ePz;l RUs;fsw;w nry;YNyh]; 
,iofshFk;. jhtuq;fspy; ,Ue;J ngwg;gLk; ,e;jr; nry;YNyh]; ,iofs; gy 
njhopy;Kiw gad;fs; cilaJ. mit gUj;jp> ntb kUe;jhfg; gad;gLk; iel;Nuh 
nry;YNyh];> nry;YNyh]; mrpl;Nll; kw;Wk; nghjpg;gjw;F gad;gLk; nry;Nyh/Ngd; 
Nghd;witahFk;.  
 

kdpjdhy; nry;YNyhi] nrhpf;f ([Puzpf;f) ,ayhJ. Mdhy; jhtu cz;zpfspd; 
ngUq;Flypy; cs;s ghf;Bhpahtpy; nry;YNy]; vd;w nehjpapd; JizAld; nrhpf;f ,aYk;  
gu];gurhh;Gj;jd;ikAila $l;L tho;f;if xU cjhuzk; MFk;.  
 
ifl;bd;:  
 
• ifl;bd;> mkpNdh mkpyq;fisAk; xNu tif khNdhnkh;fisAk; ngw;w xU N`hNkh 

ghyprhf;fiulhFk;. ifl;bd; xU N`hNkh ghyprhf;fiuL. ,J mkpNdh mkpyj;Jld; 
,ize;J kpA+f;Nfh ghyprhf;fiuL MfpwJ. ,jd; mbg;gil myF N-mrpl;ily; 
FSf;Nfhrikd; vdg;gLk; iel;u[d; nfhz;l FSf;Nfh]; topj;Njhd;W nghUshFk;. 
G+r;rpfs; kw;Wk; gpw fZf;fhypfspd; Gwf;$l;bid mikf;f ,J cjTfpwJ. G+Q;irfspy; 
nry; Rth;fspYk; ,J fhzg;gLfpwJ.  

 
xLf;Fk; rh;f;fiufSf;fhd Nrhjid:  
 
• My;Nlh];fs; kw;Wk; fPl;Nlh];fs; xLf;Fk; rh;f;fiufs; vdg;gLk;. fhuj; jhkpu I ry;/Ngl; 

fiurYld; (ePy epwf;fiury; ngdpbf;l; fiury; vdg;gLfpwJ) fye;J nfhjpf;f 
itf;fg;gLk; NghJ Cu2+ madpfs; Cu+ madpfshf xLf;fg;gl;Lr; nrq;fy; rptg;G epw 
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jhkpu (I) Mf;irL tpo;gbthfpwJ. ,e;j epfo;tpy; My;bi`L my;yJ fPl;Nlhd; njhFjp 

fhh;ghf;rpy; (-COOH) njhFjpahf Mf;]pfuzk; milfpwJ. ngdpbf; Nrhjid vdg;gLk; 
,t;tpid xLf;Fk; rh;f;fiufisf; fz;Lgpbf;f cjTfpwJ. ,t;tpidapd; KbT 
rh;f;fiuapd; nrwpitg; nghUj;J mikAk;> xLf;Fk; rh;f;fiu ,y;yhtpl;lhy; fiurypd; ePy 
epwk; khwhjpUg;gJ Fwpg;gplj;jf;fJ.  

 
• Rf;Nuh]; xLf;Fk; rh;f;fiu ,y;iy.  
• xLf;Fk; rh;f;fiuapd; nrwpT mjpfhpf;f mjpfhpf;f tpo;gbT cUthtJk; epwkhw;wKk; 

mjpfkhf ,Uf;Fk;  
 

gpw rhf;fiu $l;Lg;nghUl;fs;:  
 

gpw 
ghyprhf;fiuLfs;  

mikg;G  gzpfs;  

,Dypd;  gpuf;Nlh];fshy; Md ghypkh; ,it kdpj clypy; 
rpijtjpy;iy rpWePufq;fs; 
topahf vspjhf 
tbfl;lg;gLfpwJ 

i`aYNuhdpf; 
mkpyk; 

d FSf;NfhNuhdpf; mkpyk; 
kw;Wk; D – N– mrpl;ily; 
FSNfhrikd; Mfpatw;iwg; 
ngw;w n`l;bNuh ghypkh;  

FUj;njYk;G kw;Wk; 
euk;gpiofspd; typik kw;Wk; 
tise;Jf; nfhLf;Fk; 
jd;ikf;Ff; fhuzkhf 
cs;sJ.  

mfhh;  rptg;G ghrpfspy; cs;s 
kpA+f;Nfh ghyprhf;fiuL  

Nrhjidf; $lq;fspy; tsh;g;G 
Clfkhfg; gad;gLfpwJ.  

n`ghpd;  gythW ry;/gh; Vw;wkile;j 
fpisf;NfhrikNdh 
fpisf;fhdhf tpsq;Fk; 
ilrhf;fiulhf fy;yPuypy; 
cs;sJ  

,uj;j ciwT jLg;ghdhfg; 
gad;gLfpwJ.  

fhd;l;Nuha;bd; 
ry;/Ngl; 

N– mrpl;ily; 
FSf;Nfhrikd; kw;Wk; 
FSf;NfhNuhdpf; mkpyk; khwp 
khwp mike;Js;s ry;/gh; 
Vw;wkile;j 
fpisf;NfhrkpNdh fpisf;fhd; 

vYk;G fPy;thjj;ijf; 
Fzg;gLj;j cjTk; 
FiwepiwT czthfg; 
gad;gLfpwJ.  

nful;lhd; ry;/Ngl;  cUf;nfLf;Fk; 
fhh;Nghi`l;Nul;lhf cs;s 
ry;/gh; Vw;wkile;j 
fpisf;NfhrkpNdh fpisf;fhd; 

,ay;G epiy td;Nkhjiy 
jhq;Fk; nkj;ijahf ,J 
cs;sJ.  

 
ypg;gpLfs;:  
 
• ypg;gpL vd;gJ fpNuf;fr; nrhy;yhd 'iyg;Ngh];' ypUe;J cUg;ngw;w nry;yhFk;. ,J 

nfhOg;G vd;w nghUs; nfhz;Ls;sJ. ,it NtWgl;l mikg;Gila nfhOg;G mkpyf; 
$l;L Nrh;kkhFk;. ,it ePh; Nghd;w JUtf; fiug;ghd;fspy; fiutjpy;iy. Mdhy; 
ngd;rpd;><j;jh;> FNshNuh/ghh;k; Nghd;w JUtkw;w fiug;ghd;fspy; fiugit.,tw;wpy; 
cs;s JUtkw;w jd;ik nfhz;l ePz;l i`l;Nuhfhh;gd; rq;fpypfs; ePH;ntWf;Fk; 
jd;ikngw;wpUg;gNj ,jw;Ff; fhuzkhFk;. biufpsp]iuLfs;> gh];Nghypg;gpLfs;> 
];Buha;Lfs;> nkOFfs; Mfpait ypg;gpLfshf tpsq;Fk; Kjd;ik Nrh;kq;fshFk;.  

 
biufpsp]iuLfs;:  

• fpsp]uhy; xd;Wld; %d;W nfhOg;G mkpyq;fs; gpizg;Gw;W cUthFk; xU %yf;$Nw 
biufpsp]iulhFk;. ,jpy; nfhOg;G kw;Wk; vz;nza;fs; mlq;Fk;. fpsp]uhypd; 
i`l;uhf;]py; njhFg;Gld; v];lh; gpizg;Gw;wpUf;Fk;> Kidapy; fhh;ghf;]py; njhFg;igg; 
ngw;w ePz;l i`l;Nuh fhh;gd; rq;fpypfNs nfhOg;G mkpyq;fshFk;. ,it G+hpj my;yJ 
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mG+hpj jd;ik ngw;witahf ,Ug;gJld;> ,tw;wpd; i`l;Nuhfhh;gd; rq;fpyp 4 Kjy; 24 
fhh;gd;fs; ngw;W ePsj;jpy; NtWgLfpd;wd. ,e;jr; rq;fpypapd; midj;Jf; 
fhh;gd;fSf;fpilNaAk; xw;iwr; rfg;gpizg;G kl;LNk ,Ug;gpd; mjw;Fg; G+hpj epiy 
(ghy;kpbf; mkpyk;> ];Bhpf; mkpyk;) vd;Wk;> my;yJ Fiwe;jJ xU ,ul;ilg; gpizg;G 
fhzg;gl;lhy; mjw;F mG+hpj epiy (xyp mkpyk;> ypNyhdpf; mkpyk;) vd;Wk; ngah;. 
nghJthfj; jplf; nfhOg;Gfs; G+hpj epiyapYk;> vz;nza; Nghd;wit mG+hpj epiyapy; 
fhzg;gLk;. ,tw;wpy; ngUk;ghd;ikahdit rpW Fkpo;fshf (globules) fhzg;gLk;.  

 
rt;T ypg;gpLfs;:  

• nry;rt;tpy; mike;jpUf;Fk; mikg;G $Wfspy; Kf;fpakhd xd;whf ,Ug;gJ 
gh];Nghypg;gpLfshFk;. fpsp]uhYld; v];lh; gpizg;gpy; ,ize;Js;s ,uz;L nfhOg;G 
mkpyq;fspy; %d;whtJ nfhOg;G mkpyk; ePf;fg;gl;L mq;Fg; gh];ghhpf; mkpyk; v];lh; 
gpizg;Gw;W cz;lhtJ gh];Nghypg;gplhFk;. gh];ghhpf; mkpyj;jpd; gh];Ngl; njhFg;Ng 
fpsp]uhypd; %d;whtJ My;f`hYld; gpizg;ig cz;lhf;f cjTfpwJ. ,J ePH; 
tpUk;Gk; kw;Wk; ePH ntWf;Fk; gFjpfs; vd ,U gFjpfisf; nfhz;Ls;sJ. rt;tpy; ,it 
,U mLf;fpy; mike;jpUf;Fk; tPjk; mijj; Njh;T nrYj;J rt;thfr; nray;gl kpfTk; 
cjTfpwJ.  

 
];Buha;Lfs;:  
• nry; rt;Tfs; kw;Wk; tpyq;fpdq;fspd; `hh;Nkhd;fspy; nghJthff; fhzg;gLk; rpf;fyhd 

$l;Lg;nghUl;fs; ];Buha;LfNsahFk; vLj;Jf;fhl;L: nfhy];Buhy;> tpyq;fpdr; nry;fspd; 
gpsh];khr; rt;T nry; Rtuw;w ghf;Bhpa tifiar; Nrh;e;j ikf;Nfhgpsh];khtpd; 
ntspr;rt;T Mfpatw;wpd; mikg;Gf; $whf ,J jpfo;fpwJ.  

 
nkOFfs;: 
• fpsp]uhy; my;yhj> cah; vz;zpf;ifapy; fhh;gd;fisg; ngw;w ePz;l rq;fpypapy; nfhOg;G 

My;f`hy;fSld; nfhOg;G mkpyq;fs; v];lh; gpizg;Gw;W nkOFfs; cUthfpd;wd. 
cNuhkk;> ,wFfs;> fdpfs;> ,iyfs;> Njhy; kw;Wk; G+r;rpfspd; ntspf;$L Nghd;wit 
,aw;ifahf ePhpy; eidahj;jd;ikAila nkOFg; nghUshy; Md Nky;G+r;rpidg; 
ngw;Ws;sd.  

 
Gujq;fs;: 
• midj;Jg; ngU%yf; $WfspYk; mjpfg; gy;tifik ngw;w %yf;$Wfs; Gujq;fshFk;. 

xU nry;ypd; cyh; vilapy;> 2/3 gq;F Gujq;fshf cs;sd. 'GNuhl;Bd;" vd;w nrhy;iy 
Kd;itj;jth; n[uhh;l];> N[h`hd]; Ky;lh; Mthh;. Kjy; ,lk; vdg; nghUs; ngw;w 
"GNuhl;bNah];' vd;w fpNuf;fr; nrhy;ypy; ,Ue;J 'Gujk;' vd;w nrhy; cUthfpwJ.  

 
• xt;nthU mkpNdh mkpyKk;> fhu my;yJ mkpyj; jd;ik my;yJ ,uz;ilAk; ngw;w 

mkpykhf cs;sJ. Clfj;jpd; (i`l;u[d; madpr; nrwptpw;Nfw;g) – w;F Vw;g mkpNdh 
mkpyk; xd;W fhu epiyapNyh> my;yJ mkpy epiyapNyh fhzg;gLk;. Mifahy; ,it 
Mk;Nghnlhpf; (Amphoteric)vd;W miof;fg;gLfpwJ. xU Fwpg;gpl;l mstpy; fhu kw;Wk; 
mkpyj; jd;ik ,uz;ilAk; ntspg;gLj;JfpwJ. ,e;j epiyapy; mJ ,U JUt epiy 
ngw;w ];tpl;lh; madp vd miof;fg;gLfpwJ. ];tpl;lh; madp ,uz;L my;yJ Nkw;gl;l 
nrayhf;fj; njhFjpfs; nfhz;bUf;Fk;. ,tw;wpy; xd;W Neh;kpd; madp> kw;nwhd;W 
vjph;kpd; madpahf ,Uf;Fk;. ,jd; epfu kpd;D}l;lk; G+[;akhFk;. ,e;j epiyia mkpNdh 
mkpyj;jpw;F czlhf;f cjTk; Fwpg;gpl;l plH epiyf;F xj;j kpd;dpa Gs;sp (Isoelectric 
point) vd;W ngah;.  

 

mkpNdh mkpyq;fspd; tifg;ghL:  
• fhzg;gLk; R njhFg;gpd; jd;ikf;F Vw;g ,it mkpy> fhu> JUt> JUtw;w tiffs; vd 

tifg;gLj;jg;gl;Ls;sd.  
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• ,U mkpNdh mkpyq;fs; tpidGhpe;J xU %yf;$W ePiu ntspNaw;wpg; gpizAWk; 
nraYf;Fg; ngl;ilL gpizg;G (Peptide bond) vd;W ngah;. ,g;gpizg;gpd; NghJ xU 
mkpNdh mkpyj;jpd; mkpNdh njhFg;G kw;nwhd;wpd; fhh;ghf;]py; njhFg;Gld; tpidGhpe;J 
ePh; ntspNaw;wg;gl;L ilngg;ilL (dipeptide) cUthfpwJ. gy mkpNdh mkpyq;fs; ,e;jg; 
ngg;ilL gpizg;ig Vw;gLj;Jk; NghJ> kzpNfhh;j;jJ Nghy; mike;j ePs; jpus; 
cUthfpwJ. ,e;j ,iof;Fg; ghypngg;ilL (polypeptide) vd;W ngah;. 1953 Mk; Mz;L 
/g;nul; rhq;fh; vd;gth; ,d;Rypd; vd;w Gujj;ij Kjd; Kjypy; thpirg;gLj;jpdhh;.  

 
/g;nul; rhq;fh; vd;gth; ,d;Rypd; vd;w Gujj;ij Kjd; Kjypy; 
thpirg;gLj;jpdhh;  

 
iyd]; /ghypq; kw;Wk; uhgh;l; Nfhhp 1951-k; Mz;L Gujj;jpd; ,uz;lhk; epiy 
mikg;ghd jpUFr;Roy; (α-helix) kw;Wk; ßjfL (ß-Sheet) mikg;ig Kd;nkhope;jdh;. 
mjw;fhf mth;fSf;F Nehgy; ghpR 1954-k; Mz;L toq;fg;gl;lJ.  

 
Gujj;jpd; mikg;G:  
Gujr;Nrh;f;ifapd; NghJ iuNghNrhk;fspy; gy mkpNdh mkpyq;fs; mtw;wpw;Fhpa thpirapy; 
mikf;fg;gl;Lg; ngg;ilL ,izg;Gfs; %yk; epiy epWj;jg;gLfpd;wd. ,t;thW ghypngg;ilL 
rq;fpyp xd;W cUthd gpd;dh;. rpwg;ghfr; nray;gLtjw;F Vw;g Kg;ghpkhz mikg;ig 
miltjw;fhf cUkhw;wk; mile;J Fwpg;gpl;l Gujk; cUthfpwJ. kbg;GWk; jd;ikf;F Vw;gj; 
Njhd;Wk; Gujq;fs; Kjy; epiy> ,uz;lhk; epiy> %d;whk; epiy kw;Wk; ehd;fhk; epiy 
mikg;G vd ehd;F tiffshf mwpag;gLfpwJ.  

 
• gy mkpNdh mkpyq;fs; ghypngg;ilL rq;fpypapy; mLj;jLj;J ePs; hpirapy; 

Nrh;f;fg;gl;Ls;s epiy> Kjy; epiy (Primary Structure) mikg;ghFk;.  
 

• ,uz;lhk; epiy (Secondary structure) mikg;G> tpidj; njhFjpfs; ntspg;gug;gpy; 
ntspahfp i`l;u[d; gpizg;Gfs; %yk; %yf;$W ,ilr;nray; Ghptjhy; Njhd;WfpwJ. 
,jdhy; ghypngg;ilL rq;fpyp kbg;GWfpwJ. ,jdhy; jpUFr;RUs; nfhz;l α RUs; 
mikg;G my;yJ ß kbg;G tiuTw;w jfL vd;w ,uz;lhk; epiy mikg;Gfs; 
cUthfpd;wd.  

 
• %d;whk; Guj epiy (Tertiary protein structure) vd;gJ ,uz;lhk; epiyapYs;s Gujk; 

Nkyk; RUz;L Nkyhz;ikahd Nfhs cUtk; mile;J cUthFk; mikg;G MFk;. 
,jidf; fsk; (Domain) vd;W miog;gh;.  

 
• ehd;fhk; Guj epiy (Quaternary protein structure) mikg;G> xd;wpw;F Nkw;gl;l 

ghypngg;ilL rq;fpypfs; nfhz;l rpf;fyhd Gujq;fspy; fhzg;gLfpwJ. ,jdhy; xU nghpa 
gy mLf;F Gujk; cUthfpwJ. ,jpy; cs;s ghypngg;ilL rq;fpypfs; jdpNa Jiz 
myFfs; (sub units) vdg;gLfpd;wd. ,j;jifa nray;gLk; Gujk; gy mLf;F (multimer) 
vdg;gLk;.  

 
• vLj;Jf;fhl;L: nehjpfs; tpidA+f;fpfshfr; nray;gLtjhy; ,it Fwpg;Gr; rhh;G mw;w 

nray; Gujq;fshFk; - caph; vjph; nghUl;fs; gy;NtW caphpdq;fSf;Ff; Fwpg;G rhh;G 
ngw;Wr; rpf;fyhd fpisf;NfhGujq;fshf cs;sd.  

 
Gujj;jpd; ,ay; jphpG:  

 
Gujj;jpd; ,ay; jphpG vd;gJ mjd; Kg;ghpkhz tbtj;ij ,og;gjhFk;. Gujj;ij 
ntg;gj;Jf;Fs;shFk; NghJ mjd; mZf;fs; Ntfkhf mjph;Tf;Fs;shfp i`l;u[d; 
gpizg;Gfs; kw;Wk; madpg;gpizg;Gfs; Jz;bf;fg;gLtjhy; ,J NehpLfpwJ. ,e;jr; 
#o;epiyapy; Guj %yf;$Wfs; ePl;rp mile;J mikg;G cUf;Fiye;j ,iofshfpd;wd. 
Nrhg;G> ryitg; nghUl;fs;> mkpyk;> My;f`hy;> rpy Ez;zpaph; ePf;fpfs; Mfpait 
,iof;fSf;fpilNaahd gpizg;Gfisf; Fiyj;J %yf;$iwr; nraypof;fr; nra;fpd;wd.  
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ntg;gg;gLj;Jk; NghJ Gujq;fs; rfgpizg;gw;w gpizg;Gfshfj; jphpjyilfpd;wd. 
,r;nray;ghL Gujj;jpd; ,ay; jphpG vd;gijf; fphp];bad; Md;gpd;rd; vd;gth; 
tpsf;fpdhh;.  

 
Gujj;jpy; fhzg;gLk; gpizg;Gfs;:  
 
• %d;W tpjkhd Ntjpg;gpizg;Gfs; Gujq;fspy; cs;sd.  

 
1. i`l;u[d; gpizg;G : ghypngg;ilL rq;fpypapy; cs;s rpy i`l;u[d; mZf;fSf;Fk;> 

Mf;]p[d; my;yJ iel;u[d; mZf;fSf;FfpilNa Njhd;WfpwJ. i`l;u[d; mZf;fs; 
Fiwe;j Neh;kpd;jd;ikAk;> Mf;]p[d; kw;Wk; iel;u[d; mZf;fs; Fiwe;j 
vjph;kpd;jd;ikAk; cilait. vjpnujph; kpd;jd;ikahy; <h;g;G cz;lhfp i`l;u[d; 
gpizg;G Vw;gLfpwJ. ,g;gpizg;Gfs; tYtw;witahf ,Ue;jhYk; ngUk; vz;zpf;ifapy; 
%yf;$wpd; Kg;ghpkhz tbtj;ij epiyg;gLj;Jfpd;wd.  

 
2. madpg;gpizg;G : ngg;ilL gpizg;ghy; ,izahj kpd;jd;ik nfhz;l 

njhFg;GfSf;fpilNa ,J cUthfpwJ. i`l;u[d; gpizg;ig tpl ,J tYthdJ. 
khw;wq;fs; kw;Wk; ntg;gepiy pH khw;wq;fshy; Jz;bf;fg;gLk; gpizg;G ,JthFk;.  

 
3. ilry;/igL gpizg;G : rp];Bd;> kPj;jpNahidd; Nghd;w mkpNdh mkpyq;fs; ry;/gh; 

nfhz;lit. ,it ry;/gh; mZf;fSf;Fk; mkpNdh mkpyq;fSf;Fk; ,ilNa ,ul;ilr; 
ry;/gh; ,izg;G ghyj;jpid mikf;fpd;wd.  

 
ePh; ntWf;Fk; gpizg;G: ,e;jg; gpizg;G Gujj;jpd; mikg;igj; jf;fitf;f cjTfpwJ. 
Nfhsg; Gujq;fs; fiury; xd;wpd; itf;fg;gLk; NghJ mtw;wpd; ePh;ntWf;Fk; njhFg;Gfs; ePh; 
%yf;$Wfis ntWj;Jf; Nfhsj;jpd; cs;Nehf;fp mike;J <h;f;fg;gLfpd;wd. ,jw;F ePh; 
ntWf;Fk; gpizg;g vd;W ngah;.  
 
ry;/gh; mZf;fSf;fpilNaAs;s ,ilntsp mjpfkhFk; NghJ Gujq;fs; tisfpwJ. 
mjdhy; mjpfr; RUs;fisf; nfhz;L Kb fhzg;gLfpwJ.  

 
Gujj;ij mwptjw;fhd Nrhjid:  
Gujq;fspy; ngg;ilL gpizg;Gfs; (-C-N-) ,Ug;gjhy;> igA+nul; Nrhjidapd; NghJ Cjh 
epwk; Njhd;WfpwJ. Gujf;fiurYld; Nrhbak; i`l;uhf;i]L fiuriyr; rk msTk; 
mj;Jld; rpy Jspfs; 0.5% jhkpu (II) ry;/Ngl;ilAk; Nrh;j;J nkJthff; fyf;Fk; NghJ> 
ntg;gNkw;whkNyNa Cjh epwk; Njhd;WfpwJ. ,e;j epwNk Gujj;ij mwpa cjTk; FwpaPlhff; 
fUjg;gLfpwJ.  
 
nehjpfs;:  
• nehjpfs; vd;git nry;fs; kw;Wk; caphpdq;fspy; gy;yhapuf;fzf;fhd tsh;rpij khw;w 

tpidfis Cf;Ftpf;Fk; Nfhsg; Gujq;fshFk;. ,t;tpidfspy; nehjpfshy; rpijf;fg;gLk; 
Nrh;kq;fs; tsh;rpijkhw;wr; Nrh;kq;fs; vdg;gLfpd;wd. nehjpfshy; Cf;Ftpf;fg;gLk; 
tsh;rpij khw;wr; nray;fshfr; nry;Rthrk;> xspr;Nrh;f;if> Gujr;Nrh;f;if kw;Wk; gpw 
topj;jlq;fs; jpfo;fpd;wd. ,it #oy; epfo;thf> ePs rq;fpypj; njhlh; epfo;thf epfOk; 
tsh;rpijkhw;wr; nray;fshf cs;sd. ,e;epfo;Tfs; fPo;fz;lthW mwpag;gLfpd;wd.  

 
• Nrh;f;ifr; nray;fs; (Anadolic): ,e;epfo;tpd; NghJ fhpkr; Nrh;kq;fs; fl;lg;gLfpd;wd. 

mkpNdh mkpyq;fisf; nfhz;L Gujr;Nrh;f;if epfo;tJk; vspa rh;;f;iufspy; ,Ue;J 
ghyprhf;fiuLfs; cUthtJk; Nrh;f;if nray;fSf;F vLj;Jf;fhl;LfshFk;.  

 
• rpijTr; nray;fs; (Catabolic): rpf;fyhd czTg; nghUl;fspd; nrhpkhdk;> Rthrpj;jypd; 

NghJ rh;f;fiufspd; rpijT Nghd;wit rpijTr; nray;fSf;fhd vLj;Jf;fhl;LfshFk;.  
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• nehjpfs; nry; ntsp nehjpfshf (Extra cellular enzyme) ,Ue;jhy;> cUthfpa nry;ypy; 
,Ue;J ntspNawp NtW ,lj;jpy; nray;gLfpd;wd. vLj;Jf;fhl;L: nrhpkhd nehjpfs;> 
my;yJ nry; cs; nehjpfshf (Intracellular enzyme) ,Ue;jhy; cUthf;fg;gl;l 
nry;ypNyNa nray;gLfpd;wd. vLj;Jf;fhl;L: ,d;Rypd;  

 
nehjpfspd; gz;Gfs;:  
 
• midj;Jk; Nfhs tbtg; Gujq;fshFk;.  
• kpfr; rpwpa mstpYk; nray;glf;$ba tpidA+f;fpfshf cs;sd.  
• tpidapd; Kbtpy; khwhky; ,Uf;Fk;.  
• kpfTk; mjpff; Fwpg;Gr; rhh;G cilait.  
• tpid eilngWtjw;Fj; Njitahd xU Cf;Ftpg;G jsj;ijg; ngw;wpUf;Fk;.  
• ,it> Cf;Fk; tpidfSf;Fj; Njitg;gLk; Cf;Ftpg;G Mw;wiyf; Fiwf;fpd;wd.  

 
caph; kz;lyj;jpd; kpf mjpf mstpy; fhzg;gLk; Gujk; 
RUBISCO MFk;.  

 
%yf;$Wfs; tpidGhpAk; NghJ> cah; Mw;wy; ngw;w epiyaw;w ,ilg;nghUs;fshf 
khWfpd;wd. ,e;j ,ilepiyapy; kpff; FWfpa fhyNk ePbf;;fpd;wd. ,e;j epiyia mila 
Mw;wy; Njitg;gLfpwJ. ,e;jf; Fiwe;jgl;r Mw;wy; Cf;Ftpg;G Mw;wy; (activation energy) 
vdg;gLfpwJ. ,e;j Cf;Ftpg;G Mw;wypd; Njitia tpsf;f kiy Nky; ghiw Vw;wg;gLtij 
khjphpahf vLj;Jf; nfhs;syhk;.   
 
G+l;L – rhtp ,af;f Kiwapy; epfOk; nehjpr; nray;:  
 
nehjpahy; Cf;Ftpf;fg;gLk; tpidapd; Muk;gg;nghUs; jsg;nghUs; (Substrate) vdg;gLk;. mJ 
khw;wkile;J tpisg;nghUs; (Product) MfpwJ. jsg;nghUshdJ nehjpapd; kPJ cs;s 
Cf;Ftpg;G jsk; (Active site) vd;w gFjpNahL gpizj;Jf; nfhs;fpwJ. ,J G+l;L – rhtp 
,af;f Kiwapy; epfOk; nehjp nrayhFk;. (Lockand key mechanism) ,t;thW nehjp – 
jsg;nghUs; $l;Lj;njhFjp cUthFk; NghJ jsg;nghUspd; Mw;wy; cah;e;J ,ilepiyia 
mile;J gpd;dh; tpisg;nghUl;fshf khWtJld; nehjp ve;j khw;wKk; milahky; 
tpLtpf;fg;gLfpwJ.  
 
nehjpfspd; nraiyg; ghjpf;Fk; fhuzpfs;:  
  
nehjpfs; #oy; fhuzpfSf;F czh;T El;gk; nfhz;lit. ntg;gepiy>pH, jsg;nghUspd; 
nrwpT> nehjpapd; nrwpT Nghd;wit nehjpapd; nraiyg; ghjpf;Fk; Kf;fpaf; fhuzpahFk;. 
xU nehjpahy; Cf;fg;gLk; tpidapd; Ntfk;> xU Fwpg;gpl;lf;fhyj;jpy; khw;wkilAk; 
jsg;nghUspd; msit itj;J my;yJ tpisnghUs; Njhd;wpa msit itj;J 
eph;zf;fg;gLfpwJ.  
 
ntg;gepiy:  
%yf;$Wfspd; ,lg;ngah;T mjpfhpf;f cjTk; fhuzpahf ,J cs;sJ. vdNt jsg;nghUs; 
kw;Wk; nehjp %yf;$Wfs; Ntfkhf efh;e;J tpidapd; epfo;NtfKk; mjpfhpf;fpwJ. kpf 
mjpfkhd nray;ghL epfo cjTk; ntg;gepiy cfe;j ntg;gepiy (Optimum temperature) 
vdg;gLk;.  
 
pH:  
tpidapd; Ntfk; mjpfgl;rkhf cs;s pH cfe;j pH vdg;gLk;. vdNt pH nehjpapd; 
mikg;ig khw;WtNjhL Cf;Ftpg;G jsj;jpd; mikg;igAk; khw;WfpwJ. kpf cah;thd kw;Wk; 
Fiwthd pH cs;s epiyapy; nehjp cUf;FiyfpwJ.  
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jsg; nghUl;fspd; nrwpT:  
 
nfhLf;fg;gl;l nehjpfspd; nrwptpy;> jsg; nghUs; nrwpT mjpfhpf;f mjpfhpf;f nehjpahy; 
Cf;Ftpf;fg;gLk; tpidapd; Ntfk; mjpfhpf;Fk;.  
 
nehjpfspd; nrwpT:  
nehjpapd; nrwpT mjpfhpf;f mjpfhpf;f nehjpahy; Cf;Ftpf;fg;gl;L tpidapd; NtfKk; 
mjpfhpf;Fk;.  
 
kpf;fyp]; - nkz;ld; khwpyp (Km) – mwpKfKk; kw;Wk; mjd; Kf;fpaj;JtKk;:  
 
xU nehjpapd; Muk;g Ntfj;ijAk; khwptUk; jsg;nghUs; nrwpTfspy; (nehjpapd; msT 
khwhky; ,Uf;Fk; NghJ) mstpl;L xU tiuglk; %yk; Fwpf;fyhk;. ,jpy; jsg;nghUs; nrwpT 
mjpfhpf;f mjpfhpf;f tpidapd; Ntfk; mjpfhpf;fpwJ. Mdhy; xU Fwpg;gpl;l jsg;nghUs; 
nrwpit vl;ba cld;> tpidapd; Ntfk; gbg;gbahff; FiwfpwJ. vdNt tiuglj;jpy; 
Njhd;wpa tisT jl;ilahfpwJ. ,jw;F Nky; tpidapd; Ntfk; mjpfhpg;gjpy;iy. ,e;j epiy 
nehjpapy; mjpfgl;r Ntf nray;ghl;ilf;fhl;LfpwJ. tiuglj;jpy; mjpfg;gbahd 
Ntfj;ijf;fhl;Lk; ,e;jg; Gs;sp Vmax vd;W Fwpf;fg;gl;Ls;sJ.  
 
nehjpr;nray; xLf;fpfs;: (Inhibitors of Enzyme):  
 
nry;ypy; fhzg;gLk; rpy nghUl;fs; nehjpAld; tpid GHpe;J tpidapd; Ntfj;ijf; 
Fiwf;fpd;wd. ,it xLf;fpfs; vdg;gLfpd;wd. ,J ,Utifg;gLk;. mit Nghl;b xLf;fpfs; 
kw;Wk; Nghl;bapyh xLf;fpfs;  
 
Nghl;b xLf;fpfs; (Competitive Inhibitors):  
jsg;nghUspd; mikg;ig xj;j %yf;$Wfs; jsg;nghUNshL Nghl;bapLk; nehjpapd; 
Cf;Ftpg;G jsj;jpy; gpizAw;W nehjpapd; nraiy xLf;fyhk;. ,it Nghl;b xLf;fpfs; 
vdg;gLfpd;wd. vLj;Jf;fhl;lhf> gRq;fzpfj;jpy; CO2– it> mjid Vw;Fk; jsg;nghUSld; 
epiyepWj;j cjTk; nehjpahf tpsq;Fk; iuGNyh]; gp];gh];/Ngl; fhh;ghf;]pNy]; 
(RUBISCO) nehjpapd; Nghl;b xLf;fpfshf CO2 kw;Wk; O2 jpfo;fpd;wd. CO2 epiyapy; 
xUtpjkhfTk;>O2mjpfk; cs;s epiyapy; NtWtpjkhfTk; ,e;nehjp nray;gLtNj ,jw;Ff; 
fhuzkhFk;. mNjNghy; rf;fpdpf; bi`l;Nuh[pNd]; nehjpapd; Nghl;b xLf;fpahf ,Ug;gJ 
kNyhNdl; MFk;.  
 
Nghl;bapyh xLf;fpfs; (Non-Competitive Inhibitors):  
 
rpy xLf;fpfs; jsg;nghUs; xj;j mikg;igg; ngw;wpuhtpbDk; nehjpAld; ,ize;J 
nfhs;fpd;wd. ,it jsg; nghUs;> nehjpapd; Cf;Ftpg;G jsj;NjhL nghUe;Jtijj; 
jLf;fyhk; my;yJ Cf;Ftpg;G jsj;jpd; mikg;ig khw;wpj; jsg;nghUis Vw;fh tz;zk; 
nra;ayhk;. vLj;Jf;fhl;L fpisf;fhyp]prpd; ,Wjp epiyapy; igUNtl; ifNd]; nehjpapd; 
nray;ghl;il myidd; vd;w mkpNdh mkpyk; ghjpj;jy;  
 
rpy kPsh / khw;wKbahj jd;ikAila xLf;fpfs; (non-reversible / ir-reversible inhibitors) 
epue;jukhf> kw;Wk; ,Wf;fkhf xU nehjpAld; gpize;J mjd; Cf;Ftpf;Fk; gz;gpid 
mopj;J tpLfpd;wd. ,tw;iw er;Rf;fs; (Poisons) vdyhk;. vLj;Jf;fhl;L. nry;ypd; fhw;W 
Rthrj;jpy; eilngWk; KbT epiy Mf;]pfuzj;jpy; irl;NlhFNuhk; Mf;]pNl]; nehjpiaj; 
jLf;Fk; iraidL madpfs;>euk;GfSf;fpilNa rpdhg;rp]; nray; %yk; czh;tpaf;f 
miyfisf; flj;j cjTk; flj;jpfisr; nray;gl tplhJ jLf;Fk; rhhpd; (sarin) vd;w euk;G 
er;R thA.  
 
Ntw;Wj;js xLf;fpfs; (Allosteric Enzymes):  
rpy Ntjpr;Nrh;kq;fs; nehjpapd; Cf;Ftpg;Gj;jsj;jpy; kP@k; khw;wj;ij (Reversible change) 
Vw;gLj;jpj; jsg;nghUs; nehjpAld; gpiztijj; jLf;fpd;wd. ,t;tif $l;Lg; nghUl;fs; 
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Ntw;Wj;js xLf;fpfs; vdg;gLfpd;wd. vLj;Jf;fhl;L fpisf;fhyprp]; nraypy; FSf;Nfhi] 
FSf;Nfh]; - 6 – gh];Ngl;lhf khw;Wk; n`f;NrhifNd]; vd;w nehjpapd; nray; 
FSf;Nfh]; - 6 - /gh];/Ngl;lhy; ,k;Kiwpay; jLf;fg;gLfpwJ. ,J gpd;D}l;l Ntw;Wj;js 
xLf;fpf;F (feedback allosteric inhibitors) xU vLj;Jf;fhl;lhFk;.  
 
KbTg; nghUs; jLg;G : (vjph;kiw gpd;D}l;lj; jLg;G) (Endproduct Inhibitors):  
xU tsh;rpij khw;w topj; jlj;jpd; KbT nhgUs; Nrfuk; milAk; NghJ mJ me;j 
topj;jlj;jpd; Kjy; gbia Ntw;Wj;js jLg;ghdhf ,Ue;J jLf;fpwJ. ,t;thW 
tpisnghUspd; Nrfuk;> jdJ cw;gj;jpiaj; jhNd epWj;jpf; nfhs;fpwJ. ,J Ra 
xOq;FKiw nfhz;l epfo;thFk;. tpisnghUs; gad;ghl;bw;Fg; gpd; mjd; msT FiwAk; 
NghJ kPz;Lk; mjd; cw;gj;jp njhlh;fpwJ. ,jw;F KbTg;nghUs; jLg;G vd;W ngah;.  
 
nehjpj; Jizf; fhuzpfs; (Cofactors): 

• gy nehjpfSf;F mtw;wpd; jpwikahd nray;ghl;bw;fhfr; rpy Gujky;yhj 
Jizf;fhuzpfs; vspa fdpk madpfs; Kjy; rpf;fyhd fhpk %yf;$Wfs; tiu 
NtWglyhk;. ,it %d;W tifg;gLk;. fdpk madpfs;> gpuh];jl;bf; njhFjpfs; kw;Wk; 
Jiz nehjpfs;.  

 
• KO nehjp (Holoenzyme) - Gujk; my;yhj gFjpf; $Wld; nray;gLk; nehjp mg;Ngh 

vd;i]k; (Apoenzyme) - Gujk; my;yhj gFjpf; $ww;w nray;glhj nehjp.  
 

• fdpk madpfs; (Inorganic ions) nehjpahy; Cf;Ftpf;fg;gLk; tpidfspd; Ntfj;ij 
mjpfg;gLj;j cjTfpd;wd. vLj;Jf;fhl;L. FNshiuL madpfspd; Kd;dpiyapy; ckpo; 
ePhpy; cs;s mikNy]pd; nray;ghL mjpfhpf;fpwJ.  

 
• gpuh];jl;bf; njhFjpfs; (xU nehjpapd; Cf;Ftpg;G nraypy; JizGhpAk; fhpk 

%yf;$Wfs; ,itfshFk;. /gpNstpd; mbidd; ilepA+f;spNahilby; (FAD) 
iuNgh/gpNstpd; (itl;lkpd; B2) cs;sJ. ,jd; gzp i`l;u[id Vw;Wf; nfhs;tjhFk;. 
`Pk; vd;w ,Uk;G nfhz;l gpuh];jl;bf; njhFjpapy; ,Uk;G mZ mjd; ikaj;jpy; 
cs;sJ.  

 
• Jiznehjpfs; nehjpAld; ,ize;jpuhky; Jizf;fhuzpfshf nray;gLk; fhpkf; 

$l;Lg;nghUl;fs; Jiz nehjpfs; vdg;gLk;. gy Jiz nehjpfspd; mj;jpahtrpaf; 
$Wfs; itl;lkpd;fshf cs;sd. vLj;Jf;fhl;L. NAD(epf;Nfhl;bdikL mbidd; il 
epA+f;spNahilL) NADP, Jiz nehjp A,ATP (mbNdhrpd; biu gh];/Ngl;).  

 
Gujky;yhj nehjp iuNghirk;: iuNghirk; (Ribozyme) Cf;Ftpf;Fk; RNA (Catalytic RNA) 
vd;W miof;fg;gLfpwJ. ,e;j hpNghepA+f;spf; mkpyk; nehjpahfr; nray;gLfpwJ. ,J 
iuNghNrhk;fspy; fhzg;gLfpwJ.  
 
nehjpfisg; ngah; #l;Ljy; (Nomenclature of Enzymes):  
 
gy nehjpfspd; ngah;fs; mit Cf;Ftpf;Fk; jsg;nghUspd; ngaNuhL – Na]; vd;W 
gpd;ndhl;L Nrh;f;fg;gl;Lg; nahplg;gLfpd;wd. vLj;Jf;fhl;L yhf;Nl]; vd;w nehjp yhf;Nlh]; 
vd;w rh;f;fiuia ePuhw; gFf;fpwJ. mikNy]; mikNyhi] ePuhw; gFf;fpwJ. Mdhy; nudpd;> 
bhpg;rpd; Nghd;wit> ,jw;F tpjptpyf;fhFk;.  
 
nehjpfspd; tifg;ghL:  
nehjpfs; mtw;wpd; nray;Kiwapd; mbg;giapy; MW tFg;Gfshf tifg;gLj;jg;gl;Ls;sd.  
 

nehjpfs; nray;ghL tpidapd; nghJr; 
nray;Kiw 

vLj;Jf;fhl;L 

Mf;]pNlhlf;Nl];  Mf;]p[Ndw;w xLf;f Ared + Box → Aox + bi`l;Nuh[pNd]; 
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tpidfs;  Bred 
buhd;];/ngNu]; mZj; njhFg;Gfis xU 

%yf;$wpy; ,Ue;J 
kw;nwhd;Wf;Ff; flj;Jk;  

A – B + C → A + B – 
B  

buhd;]; mkpNd]; 
gh];/Ngh 
buhd;];/ngNu]; 

i`l;NuhNy];fs;  ePhPd; %yk; jsg;nghUis 
ePuhw; gFj;jy;  

A – B + H2O → A – 
H + B – OH  

nrhpkhd nehjpfs;  

INrhnkNu];  xU %yf;$wpypUe;J 
kw;nwhd;wpw;F mZf;fspd; 
njhFg;ig khw;wp> Kjy; 
%yf;$wpd; khw;wpakhf 
,uz;lhtij khw;Wjy;  

A – B – C → A – C – 
B  

INrhnkNu];  

iyNa];  ePhpidr; Nrh;f;fhky; 
Ntjpg;gpizg;igj; 
Jz;bf;fpd;wd  

A – B → A + B  bfhh;ghf;]pNy];  

 
nehjpfs;  nray;ghL  tpidapd; nghJr; 

nray;Kiw  
vLj;Jf;fhl;L 

iyNf]; ATP ia Mw;wy; %ykhf 
itj;Jg; Gjpa Ntjp 
gpizg;Gfis 
cUthf;Fjy;  

A + B + ATP → A – B 
+ ADP + Pi 

DNA iyNf];  

 
nehjpfspd; gad;fs;:  
 

nehjp %yhjhuk; gad;ghL 
ghf;Bhpa GNul;bNa];  ghrpy;y]; caphpa ryitg; nghUl;fs;  
ghf;Bhpa FSf;Nfh]; 
INrhnkNu]; 

ghrpy;y]; gpuf;Nlh]; mlh; rhW jahhpg;G  

G+Q;ir Nyf;Nl]; FSntNuhikrp]; yhf;Nlhi] FSf;Nfh]; kw;Wk; 
Nfyf;Nlhrhf rpijj;jy;  

mikNy]; M];ngh;[py;y]; nea;ag;gl;l Jzp cw;gj;jpapy; 
fQ;rpia ntspNaw;Wjy;  

 
 
BNyhkpaNu];:  
xU hpNgh epA+f;spNah Gujk; FNuhNkhNrhkpd; Edpia BNyhkpah; Nrjj;jpypUe;J ghJfhf;fpwJ. 
BNyhkpaNu]; xU hpNgh epA+f;spahh; Gujk; MFk; mjw;F Edp buhd;];/ngNuh]; (Terminal 
transferase) vd;Wk; miof;fyhk;.  
 
epA+f;spf; mkpyq;fs;:  
 
• NDA kw;Wk; RNA vd;git ,U tif epA+f;spf; mkpyq;fs; vd;gij ehk; mwpNthk;. 

,it Muk;gj;jpy; nry;ypd; epA+f;fpspa]pypUe;J gphpj;njLf;fg;gl;ld. nry;fs; kw;Wk; 
itu];fspy; fhzg;gLtNjhL mtw;wpd; kuG ntspg;ghl;bw;fhd kuGj; jpl;lq;fisf; 
nfhz;Ls;sd.  

 
gpiul;hpr; kpa;~;rh; Kjd; Kjypy; rPo; nry;ypd; epA+f;spa];rpypUe;J Gujky;yhj nghUs; 
gphpj;njLj;jhh;. mjw;F "epA+f;spd;' vd;W ngahpl;lhh;.  
 
• DNA kw;Wk; RNA epA+f;spNahilLfs; vdg;gLk; xuyfpy; ,Ue;J Njhd;Wk; kPr;Nrh;kkhFk;. 

xt;nthU epA+f;spNahilLk; xU iel;u[d; fhuk;> xU ngz;Nlh]; rh;f;fiu kw;Wk; xU 
gh];/Ngl; vd;w %d;W myFfisf; nfhz;lJ. gh];/Ngl; ePq;fyhf> kw;w ,uz;Lk; 
(iel;u[d; fhuk;> ngz;Nlh]; rh;f;fiu) Nrh;e;j gFjpf;F epA+f;spNahi]L vd;W ngah;. 
iel;u[d; fhuk; xU gpA+hpdhfNth (2 tisaq;fs;) my;yJ xU gphpkpbdhfNth (1 
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tisak;) ,Uf;fyhk;. gpA+hpd;fspy; ,uz;L tiffs; cs;sd mbidd; (A), Fthidd; 
(G), gphpkpbd;fspy; %d;W tiffs; cs;sd – irl;Nlhrpd; (C), ijakpd; (T) kw;Wk; 
A+uhrpy; (U). 

 
• DNA – it RNA– tpypUe;J NtWgLj;Jk; Kf;fpag; gz;G mjd; iel;u[d; fhuq;fisg; 

nghWj;jjhFk;. DNA–tpy; Auhrpy; jtpu mbidd;> Fthidd;> irl;Nlhrpd;> ijakpd; (5 
– nkj;jpy; Auhrpy;) Mfpa iel;u[d; fhuq;fs; cs;sd. RNA – tpy; ijakpd; jtpu 
mbidd;> Fthidd;> irl;Nlhrpd;> Auhrpy; Mfpa iel;u[d; fhuq;fs; cs;sd. RNA– 
tpy; iel;u[d; fhuk; iuNgh]; rh;f;fiuAld; rfg;gpizg;gpd; %yk; ,ize;Js;sJ. 
Mdhy; DNA-tpy; bahf;]piuNgh]; rh;f;fiuAld; ,ize;Js;sJ (iuNgh]; rh;f;fiuapd; 
,uz;lhtJ fhh;gdpypUe;j xU Mf;]p[d; ntspNaw;wg;gl;lJ). iel;u[d; fhuk; ngz;Nlh]; 
rh;f;fiuAld; n– fpisf;Nfhirbf; gpizg;gpdhy; ,ize;Js;sJ. gh];/Ngl; njhFjp 
gh];/ghhpf; mkpyj;jpypUe;J ngwg;gl;lJ. ,J rh;f;fiu %yf;$Wld; gh];/Ngh il 
v];lh;gpidg;gpd; %yk; ,ize;Js;sJ.  

 
ilepA+f;spNahilL kw;Wk; ghypepA+f;spNahilL cUthjy;:  
 
,U epA+f;spNahilLfs; 3' – 5' gh];/Ngh v];lh; gpizg;G %yk; ,ize;J il 
epA+f;spNahilL cUthfpwJ. xU epA+f;spNahilbd; 5' Kidapy; ,ize;Js;s gh];/Ngl; 
njhFg;G kw;nwhU il epA+f;spNahilbd; rh;f;fiuapy; cs;s 3' Kidapd; fhh;gDld; v];lh; 
gpizg;ig Vw;gLj;Jfpd;wd. ,NjNghy; gy il epA+f;spNahilLfs; mLj;jLj;J ,Nj 3' – 5' 
fpisf;Nfhirbf; gpizg;ig Vw;gLj;jpg; ghypepA+f;spNahilL rq;fpyp cUthfpwJ.  

 

epA+f;spNahirL epA+f;spNahilL 
xU fhuk; rh;f;fiuAld; ,ize;J 
fhzg;gLfpwJ. 

epA+f;]pNahirL kw;Wk; gh];ghhpf; 
mkpyk; ,ize;J fhzg;gLfpwJ.  

vLj;Jf;fhl;L:  vLj;Jf;fhl;L 
mtNdhird; = mbidd; + iuNgh]; mbidypf; mkpyk; = mbNdhird; 

+ gh];ghhpf; mkpyk;  

FtNdhird; = Ftidd; iuNgh];  Ftidypf; mkpyk; FtNdhird; +  
gh];ghhpf; mkpyk; 

irl;bild; = irl;Nlhrpd; + iuNgh]; irl;bilypf; mkpyk; = irl;bild; 
+ gh];ghhpf; mkpyk;  

bMf;]pijkpild; = ijakpd; + 
bMf;]piuNgh]; 

A+hpilypf; mkpyk; = A+hpild; + 
gh];ghhpf; mkpyk;  

 
DNA–tpd; mikg;G:  
 
• DNA-tpd; mikg;ig X – fjph; gbf tiufiyapd; jfty;fis gad;gLj;jp DNA 

khjphpia cUthf;Ftjw;F cWJizahf ,Ue;jjhy; thl;rd; kw;Wk; fphpf;fpw;F 1962-k; 
Mz;L nkhhp]; tpyf;fpd;];Rld; Nrh;e;J Nehgy; ghpR toq;fg;gl;lJ. Nuhrypd;l; 
/gpuhq;fpspd; (1920 – 1958) vd;gth; njspthd Kjy; gbf tiufiy rhd;wpid DNA 
jpUFRUs; mikg;gpw;F Kd;dNu cUthf;fpdhh;.  

 
• Nfk;gphpl;[;[pd;> Nftd;b~; Nrhjidf; $lj;jpy; nra;j Ma;tpd; %yk; N[k;]; thl;rd; 

kw;Wk; /gpuhd;rp]; fphpf; DNA-tpd; ,ul;ilj; jpUFr; RUs; mikg;gpw;fhd khjphpia 
tbtikj;jdh;. gutyhf mjpfk; fhzg;gLk; DNA tifahd B – DNA apd; %yf;$W 
mikg;G ,JthFk;. mj;Jld; ,J DNA apd; ,uz;lhk; epiy mikg;ghFk;.  
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• N[k;]; thl;rd; kw;Wk; /gpuhd;rp]; fphpf;fpd; fUj;Jg;gb DNA –tpd; ,U ghyp 
epA+f;spNahilL ,iofs; xU nghJ mr;ir tykhfr; Rw;wp mike;Js;sd. ,t;tif 
jpUFr; RUs; mikg;Ng B – DNA apy; cs;sJ. ,U ,iofspd; vjph; mike;j 
epA+f;spNahilLfspd; ,izepiwT fhuq;fspy; cs;s iel;u[d; gpizg;Gfs;> ,e;j ,U 
,iofisAk; fl;LWjpahf itf;f cjTfpd;wd. DNA– apd;epA+f;spNahilLfspy; 
2'bMf;]piuNgh]; rh;f;fiu fhzg;gLfpwJ. ,jd; ,uz;lhtJ fhh;gdpy; i`l;uhf;]py; 
njhFg;g ,y;yhjpUg;gNj ,jw;Ff; fhuzkhFk;. ,iz NrUk; fhuq;fspy; mbidd; kw;Wk; 
ijakpd;fSf;fpilNa ,U i`l;u[d; gpizg;GfSk;> Fthidd; kw;Wk; 
irl;Nlhrpd;fSf;fpilNa %d;W i`l;u[d; gpizg;GfSk; cs;sd.  

 
• 1949-,y; Vh;tpd; rhh;fh/g; ,d; fUj;Jg;gb xU gpA+hpd; Xh; gphpkpbDld; ,izAk;. 

mNjNghy; xU gphpkpbd; xU gpA+hpNdhL ,izAk;. mjpYk; mbidd; (A) ijakpDld; 
(T) ,izAk;> Fthidd; (G) ,izAk;.  

 
yz;ld; fpq;]; fy;Y}hpiar; rhh;e;j kt;iu]; tpy;f;fpd;]; kw;Wk; Nuhrhypd;l; /gpuhd;fpspd; 
1950 – y; X– fjph; gbftiufiy tisTfisf; nfhz;L nra;j Muha;r;rp %yk; fpilj;j 
DNA mikg;gpd; nra;Kiw KbTfis ntspapl;lhh;fs;.  

 
DNA – tpd; rpwg;gpay;Gfs;:  

• ,jd; xU ,io 5' – 3' jpirapy; ,Ue;jhy; kw;nwhU ,ioapy; 3' – 5' jpirapy; nry;Yk;. 
vdNt ,U ,iofSk; vjph; ,izahditahf cs;sd. 5' Kidapy; gh];/Ngl; 
njhFjpAk;>3' Kidapy; OH njhFjpAk; fhzg;gLk;.  

 
• fhu ,izfspy; ,Ue;J rh;f;fiufs; 120°FWfpa Nfhzj;jpYk; 240° mfyf; Nfhzj;jpYk; 

ePl;bf; nfhz;bUf;Fk;. FWfpa Nfhzj;jpd; fhuzkhfj; Njhd;WtJ rpW gs;sk; mfyf; 
Nfhzj;jpy; Njhd;WtJ Kjd;ik gs;sk; vdg;gLfpwJ.  

 
• xt;nthU NfhzKk; 0.34 nm J}uj;jpy; mike;jpUg;gjhy; RUspd; xt;nthU jpUg;gKk; 3.4 

nm ePsk; nfhz;lJ. mjhtJ xU jpUg;gjpy; 10 fhu ,izfs; cs;sd. ,g;gz;Gfs; 
DNA – tpy; mjpfkhfj; jpfOk; B – DNA tpy; fhzg;gLfpwJ.  

 
• DNA RUspd; tpl;lk; 20ǺMfTk;> mjd; Fiwe;jgl;r tisT 34Ǻ MfTk; cs;sJ. X 

fjph; gbf mikg;igf; fhZk;NghJ xU Rw;W Rw;Wtjw;F (360°) 10 fhu ,izfs; 
Njitg;gLtJ njhpa tUfpwJ.  

 

 
• jpUFr;RUspd; ntg;g ,af;F epiyj;jpwd; kw;Wk; fhu ,izfspd; Fwpg;gpl;l jdpj;jd;ik 

,tw;iw cs;slf;fpaJ. 1. ,ul;ilj; jpUFr;RUs; epiwTgLj;Jk; fhuq;fSf:F 
,ilNaAs;s i`l;u[d; ,izg;Gfs; 2. gy fhuq;fs; xd;wpd; Nky; xd;W 
njhlh;Gnfhz;L jpUFr;RUs; mr;rpw;Fr; nrq;Fj;jhff; fhzg;gLfpwJ. jpUFr;RUs; mLf;fpy; 
vyf;l;uhd; $l;lq;fs; fhuq;fSf;fpilNa njhlh;G nfhz;L (TT – TT) ,ul;ilj; 
jpUFr;RUspd; mikg;gpw;F epiyj;jpwd; mspf;fpd;wJ.  

 
• gh];/Ngh il v];lh; gpizg;Gfs; DNA jpUFr; RUSf;Fj; JUtj;jd;ik jUtNjhL 

mit typikahd rfg;gpizg;Gfis Vw;gLj;Jtjhy;> ghyp epAf;spNahilL rq;fpypf;F 
typikAk;> epiyg;Gj;jd;ikAk; mspf;fpd;wd.  

 
• gpsPf;NlhdPkpf; RUs;fs; - DNA – tpd; ,uz;L ,iofs; jpUFr;RUs; mikg;gpy; 

xd;Nwhnlhd;W gpize;J fhzg;gLfpwJ. ,jpy; xd;wpypUe;J kw;nwhd;iw vspjpy; gphpf;f 
KbahjthW fhzg;gLfpwJ. ,jw;F gpsPf;NlhdPkpf; RUs;fs; vdg;gLfpd;wd.  
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• ghuhdPkpf;RUs;fs; - ,uz;L DNA ,iofSk; xd;Nwhnlhd;W gf;fthl;by; ,ize;J 
mike;Js;sd. DNA ,iofs; xd;wpypUe;J kw;nwhd;W vspjhfg; gphpf;fg;glf;$bajhf 
mike;jpUf;fpd;wd. ,jw;F ghuhdPkpf; RUs;fs; vdg;gLfpd;wd.  

 

• jpUFRUspd; xt;nthU Rw;wpw;Fk; ,ilNaAs;s J}uj;ijf; nfhz;L DNA A – DNA, B – 
DNA kw;Wk; Z – DNA vd %d;W tbtq;fshf cs;sd.  

 
gz;Gfs; B - DNA A - DNA Z – DNA  

jpUFr;RUs; tiffs;  tyg;Gwk; tyg;Gwk;  ,lg;Gwk; 
jpUFr; RUs; tpl;lk; (nm) 2.37 2.55 1.84 

xt;nthU fhu ,izapd; cau;T  0.34 0.29 0.37 
xU KOj; jpUg;gj;jpw;F cz;lhd 
njhiyT (,ilepiyasT) (nm) 

3.4 3.2 4.5 

xU KOj; jpUg;gj;jpw;Fg; fhu 
,izfspd; vz;zpf;if  

10 11 12 

Kjd;ik gs;sk; tbtikg;G  mfykhdJ  
MokhdJ  

FWfpaJ  
Mokw;wJ 

jl;ilahdJ  

rpW gs;sk; tbtikg;G FWfpaJ  
Mokw;wJ  

mfykhdJ  
MokhdJ 

FWfpaJ  
Mokw;wJ 

 
RNA – tpd; mikg;G:  
 
iuNgh epA+f;spf; mkpyk; (RNA) vd;gJ xU gy mLf;F %yf;$whFk;. ,J kuGf;FwpapLjy;> 
FwpaPL ePf;fk;> kuGg; gz;Gfspd; xOq;F Kiw kw;Wk; [Pd; ntspg;ghL Mfpa gy;NtW 
caphpa epfo;Tfspy; gq;fhw;Wfpd;wJ. DNA – NthL xg;gpLifapy; RNA xw;iw ,io 
cilaJ. epiyaw;wJ.  
 
RNA tiffs;: 
 
• J}Jt RNA (mRNA):mkpNdh mkpyq;fspy; ,Ue;J Gujk; cUthf;Ftjw;fhd 

mwpTWj;jy;fspd; efypidg; ngw;Ws;sJ. ,J kpfTk; epiyaw;wJ. nry;ypd; nkhj;j RNA 
= tpy; 5 tpOf;fhlhf ,J cs;sJ. GNuhNfhpNahl;Lfspy; cs;s mRNA 
(ghyprp];l;uhdpf;) gy ghypngl;ilLfSf;fhd FwpaPL thpirfs; nfhz;Ls;sjhfTk; 
fhzg;gLfpwJ. A+NfhpNahl;Lfspy; cs;s mRNA (NkhNdhrp];l;uhdpf;) xU 
ghypngl;ilLfSf;fhd kuGr; nra;jpapidf; nfhz;Ls;sjhff; fhzg;gLfpwJ.  

 
• flj;J RNA (tRAN): J}Jt RNA– tpy; cs;s kuGf; FwpaPl;il nkhop ngah;j;J 

mkpNdh mkpyq;fis iuNghNrhKf;F flj;jp Gujk; cUthf ,J cjTfpwJ. ,J kpfTk; 
kbg;Gw;W tphpthd Kg;ghpkhz mikg;G nfhz;lJ. nry;ypd; 15 tpOf;fhL NRA 
,t;tifiar; rhUk;. mjpff; fiuAk; jd;ik ngw;w RNA ,JthFk;.  

 
• iuNghNrhky; RNA (rRNA): iuNghNrhk;fis cUthf;f cjTk; RNA - ,JthFk;. 

nry;ypy; 80 tpOf;fhL RNA ,t;tifiar; rhUk;. iugNrhk;fspd; Jiz myFfSf;F 
tbTUtj;ijj; jUk;. ,it 120 Kjy; 3000 vd;w vz;zpf;ifapy; epA+f;spNahilLfis 
ngw;w kPr;;Nrh;kq;fshf cs;sd. ,tw;wpw;Fhpa [Pd;fs; mjpf epiyj; jd;ik ngw;wit. 
vdNt iuNghNrhky; RNA-tpy; kuG top Ma;TfSf;F mjpfk; gad;gLfpd;wd.  

 


