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LIFE SCIENCE 

TEST – 7  
 

9th Science Unit 16 gad;ghl;L Ntjpapay; 

Unit 17 tpyq;Fyfk; 
 

Unit 18 jpRf;fspd; mikg;G  

Unit 19 jhtu cyfk; - jhtu nraypay; 

Unit 20 tpyq;Ffspd; cWg;G kz;lyq;fs; 

Unit 21 Cl;lr;rj;J kw;Wk; MNuhf;fpak;  

Unit 22 capupfspd; cyfk; 

Unit 23 nghUshjhucaphpay; 

Unit 24 #o;epiymwptpay;  
 

10th Science Unit 12 jhtu cs;sikg;gpay; kw;Wk; jhtu nraypay; 

 Unit 13 caphpdq;fspd; mikg;G epiyfs; 

Unit 14 jhtuq;fspd; flj;Jjy; kw;Wk; tpyq;Ffspd; Rw;Nwhl;lk; 

Unit 15 euk;G kz;lyk; 

Unit 16 jhtu kw;Wk; tpyq;F `hh;Nkhd;fs; 

Unit 17 jhtuq;fs; kw;Wk; tpyq;Ffspy; ,dg;ngUf;fk; 

Unit 18 kugpay; 

 
9TH  mwptpay;  

myF 16 - gad;ghl;L Ntjpapay; 
 

mwpKfk;: 
 
ek; md;whl tho;tpy; czTg; nghUs;fs;> kUe;Jg; nghUs;fs;> moF rhjdg; 
nghUs;fs;>cilfs; kw;Wk; jq;fKyhk; G+rg;gl;l myq;fhug; nghUl;fs; Nghd;w nghUl;fisg; 
gad;gLj;JfpNwhk;. ,itahTk; mtw;wpd; jd;ikkw;Wk; gad;ghl;bd; mbg;gilapy; 
NtWgl;bUf;fyhk;. Mdhy;> ,it aidj;Jk; NtjpapaYld; njhlh;Gilait. mjhtJ> ,it 
,aw;ifahd kw;Wk; nraw;ifahd Ntjpg; nghUs;fshy; Mdit.  
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G+r;rpf; nfhy;ypfisAk; Ntjpayhsh;fs; cUthf;fpdh;. MfNt> Ntjpapay; nfhs;iffs; kw;Wk; 
Nfhl;ghLfs; gy;NtW Jiwfspy; rpwe;j tpisTfisg; ngWtjw;Fk;> cyfpd; gpur;ridfisj; 
jPh;g;gjw;Fk; gad;gLj;jg;gl;L tUfpd;wd. ,JNt> gad;ghl;L Ntjpapay; vd;W 
miof;fg;gLfpd;wJ. ,e;jg; ghlj;jpy; gad;ghl;L Ntjpapaypd; gy;NtW gphpTfisg; gw;wpAk; 
mtw;wpd; Kf;fpaj;Jtk; gw;wpAk; ghh;g;Nghk;.  
 
ehNdh Ntjpapay;:  
 
nghUs;fspd; msT kw;Wk; tbtq;fisg; nghWj;J mtw;wpd; gz;Gfspy; khw;wq;fs; 
Vw;gLfpd;wd vd;gij ehk; mwpNthk;. kPl;lh; mstpidf; nfhz;l nghUl;fis MuhAk; NghJ 
mitfspilNa rpy rpwg;Gg; gz;Gfs; ntspg;gLtij mwptpay; mwpQh;fs; fz;Lgpbj;jdh;. 
gpwF> mj;jifa kpfr;rpwpa mstpyhd nghUl;fis cUthf;fp mtw;wpd; gz;Gfis Muhaj; 
njhlq;fpdh;. mjd; tpisthf Ntjpapaypd; xU Gjpa gFjpahf ehNdh Ntjpapay; 
cUthfpaJ.  
 
ehNdh Ntjpapay; vd;gJ ehNdh mwptpaypd; xU gphpT MFk;. ,J ehNdh nghUl;fis 
ehNdh njhopy; El;gj;jpw;Fg; gad;gLj;Jk; Ntjpapay; gad;ghl;ilg; gw;wpajhFk;. mZ kw;Wk; 
%yf;$W mstpy; ,Uf;Fk; nghUs;fis cUthf;fp my;yJ khw;wpaikj;J mtw;wpd; 
,aw;gpay; kw;Wk; Ntjpapay; gz;Gfis Ma;Tnra;tij ,J cs;slf;fpAs;sJ.  
 
ehNdhJfs; msT:  
 
ehNdh vd;w thh;j;ijahdJ ‘ehNdh];’ vd;w fpNuf;f thh;j;ijapypUe;J cUthdJ. xU 
kPl;lhpy; gpy;ypadpy; xU gFjp vd;gij ,J Fwpf;fpwJ. 1 ehNdh kPl;lh; = 1/1,000,000,000 
kPl;lh; MFk;. ehNdh Jfs; vt;tsT rpwpajhf ,Uf;Fk; vd cq;fshy; fw;gid 
nra;aKbfpwjh?  
 
fPNo nfhLf;fg;gl;Ls;s vLj;Jf;fhl;Lfisg; gbf;Fk; NghJ ehNdh Jfs; vt;tsTrpwpajhf 
,Uf;Fk; vd;gJ cq;fSf;Fg; GhpAk;.   
 

• xU ehNdh kPl;lh; vd;gJ my;yJ kPl;lh; MFk;.  
• G+kp kw;Wk; xUNfhy;g; ge;J Mfpatw;wpw;fpilNa cs;s msT NtWghLjhd; 

xUkPl;lUf;Fk; xUehNdhkPl;lUf;Fk; ,ilNa ,Uf;Fk; tpj;jpahrk; MFk;.  
• xU tpdhbapy; ekJ efk; xU ehNdh kPl;lh; tsh;fpwJ.  
• ekf;F rsp kw;Wk; fha;r;riy cUthf;Fk; itu]; Rkhh; 30 ehNdhkPl;lh; tpl;lk; 

nfhz;lJ.  
• nry; rt;thdJ 9 ehNdhkPl;lh; gutpapUf;Fk;.  
• b.vd;.V. tpd; ,ul;ilr; RUs; 2 ehNdhkPl;lh; tpl;lj;jpy; ,Uf;Fk;.  
• xU i`l;u[d; mZtpd; tpl;lk; 0.2 ehNdhkPl;lh; MFk;.  

 
ehNdh nghUs;fspd; gz;Gfs;:  
 
ehNdh nghUs;fs;> mZf;fs; kw;Wk; nghpa nghUs;fspd; mikg;Gg; gz;GfSf;F ,ilg;gl;l 
gz;Gfisg; ngw;wpUf;Fk;. ehNdh ghpkhzj;jpy; ,Uf;Fk; nghUs; xd;wpd; gz;ghdJ> mJ 
mZ my;yJ nghpa nghUshf ,Uf;Fk;NghJ cs;s gz;gpypUe;J khWgl;bUf;Fk;. ehNdh 
nghUs;fspd; gad;ghLfs; mtw;wpd; Gwg;gug;Gg; gz;Gfisg; 
nghWj;NjmikfpwJvd;gjhy;>mtw;wpd; Nkw;gug;ig Jy;ypakhf Ma;tjw;Fmjpfjpiuj;jpwd; 
tha;;e;j tUbvyf;l;uhd; Ez;Nzhf;fp (SEM), CLUT vyf;l;uhd; Ez;Nzhf;fp (TEM)kw;Wk; 
mZtpir Ez;Nzhf;fp (AFM) Nghd;wfUtpfs; gad;gLfpd;wd. ,jw;Ff; fhuzk; 
vd;dntd;why;> nghUl;fspd; ehNdh msthdJ>gpwnghUl;fspy; ,y;yhjmjpd Gwg;gug;gsT> 
mjpf Gwg;gug;gsT Mw;wy;> neUf;fkhd ,lg;nghjpTkw;Wk; Fiwthd jpz;kepiy 
FiwghLfs; Mfpagz;Gfismspf;fpd;wd.  
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ehNdhNtjpapaypd; gad;ghLfs;: 
 
ehNdh njhopy; El;gj;jpd; %yk; jahhpf;fg;gl;ltzpfg; nghUs;fs; Vuhsk; cs;sd. 
fiwiavjph;f;ff;$bakw;Wk; RUf;fkilahjMilfs;>xg;gidg; nghUs;fs;> #hpaf;fjph; 
tPr;Rjhf;fhky; ,Ug;gjw;fhfG+rg;gLk; fspk;G> kpd;dZtpay; 
nghUs;fs;>tz;zg;g+r;Rf;fs;>kw;Wk; muf;FNghd;wtzpfg; nghUs;fs; ehNdh njhopy;El;gj;ijg; 
gad;gLj;jpcw;gj;jpnra;ag;gLfpd;wd. ehNdh Ntjpapay; ,it midj;jpYk; gad;gLfpwJ. 
mtw;Ws; xU rpyfPNo nfhLf;fg;gl;Ls;sd.  
 

• cNyhf ehNdhJfs;fs; nray;jpwd; kpf;ftpidA+f;fpfshfgad;gLfpd;wd.  
 

• ehNdh Nkw;G+r;R> ehNdhfyg;GgUg;nghUs; Mfpaittpisahl;Lg; nghUs;fs;> kpjptz;b 
(Bicycles), Ch;jpfs; Nghd;witfiscUthf;fg; gad;gLfpd;wd. 
 

• mWit rpfpr;irfSf;Fg; gad;gLk; nraw;ifj; Njhy;fis cUthf;f ehNdh 
njhopy;El;gk; gad;gLfpwJ.  
 

• kpd; flj;Jj;jpwd; nfhz;lehNdhJfs;fs; kpd;dZtpay; Jiwapy; Ez; 
rpy;Yfshf(micro chips) gad;gLfpd;wd.  
 

• xg;gidg; nghUs;fs;>thridj; jputpaq;fs;> #hpa fjph;tPr;Rfshy; ekJ Njhy; 
ghjpf;fg;glhky; ,Ug;gjw;fhfG+rg;gLk; fspk;GNghd;witfisj; jahhpf;f ,it 
gad;gLfpd;wd.  
 

• ghf;Bhpahf;fspd; tsh;r;rpiaf; fl;Lg;gLj;Jtjw;fhf ,it MilfSld; 
Nrh;f;fg;gLfpd;wd.  
 

• uhZtk;> thD}h;jpkw;Wk; tpz;ntspj;Jiwf;fhdrhjdq;fisAk; jahhpf;f ehNdh 
nghUl;fs; gad;gLfpd;wd.  

 

Ntjpapaypy; gad;gLk; ehNdhnghUl;fspd; FiwghLfs;:  
 

• ehNdh Jfs;fs; Mf;rp[NdhL njhlh;G nfhs;Sk; NghJ cWjpaw;wjd;ikia 
milfpd;wd.  

• mit Mf;rp[Dld; ntg;g ckpo; vhpjy; tpidGhpe;Jntbj;Jr; rpjwtha;g;Gs;sJ.  
• ehNdh Jfs;fs; mjpfsT tpidGhptjhy; vspjhf khRf;fSlDk; tpidGhpfpd;wd.  
• rpyehNdh Jfs;fs; Mgj;jhdJk; er;Rj;jd;ikAilaJkhf ,Uf;fpd;wd.  
• ehNdh Jfs;fs;fisj; njhFj;jy;> tbtikj;jy; kw;Wk; gad;gLj;Jjy; fbdk;.  
• mtw;iw kWRow;rpnra;tJk;>KOtJkhfmopg;gJk; fbdkhdJ.  

 
kUe;jhf;f Ntjpapay;:  
 
kUe;jhf;f Ntjpapay; vd;gJkUe;Jg; nghUs;fspd; Ntjpapay; MFk;. ,J kUe;Jfisg; gw;wpg; 
gbg;gjw;F>Ntjpapaypd; nghJthdtpjpfisg; gad;gLj;JfpwJ. kUe;jhf;fNtjpapay; 
vd;gJkUe;Jfspd; jahhpg;G>Ntjp ,iaG> jd;ik> nray;ghL> fl;likg;G> caphpfspd; 
kPJmtw;wpd; jhf;fk;>mtw;wpd; Nrkpg;Gepiy kw;Wk; rpfpr;irg; gad;ghL Mfpatw;iwf; 
ifahs;fpwJ. kUe;Jfspd; fz;Lgpbg;Ng kUe;jhf;fNtjpapaypy; Kjd;ikahdjhFk;.  
 
kUe;Jfs;: 
 
ek; md;whl tho;f;ifapy; ehk; gyNtjpg;nghUs;fisg; gad;gLj;jpdhYk;> Neha;fisf; 
Fzg;gLj;jg; gad;gLk; Ntjpg;nghUs;fNs kUe;Jfs; vd;W miof;fg;gLfpd;wd. buf; 
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(Drug)vd;w thh;j;ijahdJ fha;e;j %ypif vd;W nghUs;gLk; buf;A+ (Droque) vd;w 
gpnuQ;Rthh;j;ijapypUe;J ngwg;gl;ljhFk;.  
 
cyf Rfhjhu mikg;ghdJ(WHO), kUe;Jvd;gij gpd;tUkhW tiuaWf;fpwJ. 
cl;nfhs;gthpd; eyDf;fhf mtuJ clypay; mikg;igg; gw;wp mwptjw;fhfNth my;yJ 
Nehapay; epiyFwpj;J Muha;tjw;fhfNth> gad;gLj;jg;gLk; nghUs; my;yJ jahhpg;Ng 
kUe;JMFk;.  
 
kUe;jpd; rpwg;gpay;Gfs;:  
 
ehk; vy;yh Ntjpg;nghUs;fisAk; kUe;Jfshfg; gad;gLj;jyhkh? epr;rakhf ,y;iy. xU 
kUe;Jvd;gJgpd;tUk; rpwg;gpay;Gfisf; nfhz;bUf;fNtz;Lk;.  
 

• er;Rj;jd;ik cs;sjhf ,Uf;ff;$lhJ 
• ve;jtpj khdgf;ftpisTfisAk; Vw;gLj;jf;$lhJ 
• cl;nfhs;gthpd; jpRf;fismJghjpf;ff;$lhJ.  
• rhjhuz clypay; nray;ghLfisg; ghjpf;ff;$lhJ.  
• mjd; nray;ghl;by; mJjPtpukhf ,Uj;jy; Ntz;Lk;.  

 
kUe;Jfspd; %yq;fs;:  
 
tpyq;Ffs; kw;Wk; jhtuq;fNs kUe;Jfspd; Kf;fpa %yq;fs; MFk;. etPd cw;gj;jpahsh;fs; 
gyNtjpapay; Aj;jpfisg; gad;gLj;jp> ,aw;if %yg;nghUs;fisf; fhl;bYk; 
mjpfjpwd;fisf; nfhz;bUf;Fk; nraw;if kUe;Jfis gy;NtWrpwg;Gr; rpfpr;irfSf;F 
gad;gLk; tifapy; jahhpf;fpd;wdh;. gpd;tUk; ml;ltizapy; gykUe;Jfspd; %yq;fs; 
nfhLf;fg;gl;Ls;sd.  
 
kUe;Jfspd; %yq;fs;:  
 

%yk; my;yJnray;Kiw kUe;J 
jhtuq;fs;  khh;/gpd;>Fapidd; 
urhadj;njhFg;G M];gphpd;>ghuhrpl;lkhy; 
tpyq;F ,d;Rypd;>n`ghhpd;  
fdpkk; jputghu/gpd; 
Ez;Zaph; ngd;rpypd; 
kuGg; nghUwpapay; kdpjtsh;r;rp `hh;Nkhd; 
 
kUe;Jfspd; tiffs;:  
kUe;Jfs; nghJthf ,UgphpTfshf tifg;gLj;jg;gLfpd;wd.  
 

1. Fwpg;gpl;l tpahjpf;F rpfpr;iraspj;J>mijf; Fzkhf;fg; gad;gLj;jg;gLk; kUe;Jfs;.  
 

2. rpy kUe;Jfs; tpahjpiaf; Fzg;gLj;jhtpbDk;>kdpjclypy; rpwg;ghd tpisTfis 
Vw;gLj;Jk; jd;ikAs;sjhf ,Uf;fpd;wd. v.fh. khh;/gpd; kw;Wk; nfhifd; Nghd;wit 
 

khh;/gpd; kw;Wk; nfhifd; Nghd;wit 
 

1. kaf;fkUe;Jfs;:  
czh;it ,of;fr; nra;Ak; kUe;Jfs; kaf;fkUe;Jfs; vdg;gLk;. ,it> mWit 
rpfpr;irapd; NghJNehahspfSf;Ftoq;fg;gLfpd;wd.  
 
 

kaf;fkUe;Jfspd; tiffs;:  
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Nehahspfspd; cs; cWg;Gfspy; nra;ag;gLk; nghpamWitrpfpr;irapd; NghJ> mth;fs; KO 
czh;itAk; ,of;Fk; tifapy; rpykaf;fkUe;Jfs; nfhLf;fg;gLfpd;wd. Mdhy; mth;fs; 
xUrpwpamWitrpfpr;irf;Fcl;gLj;jg;gLk; NghJ> clypd; me;jFwpg;gpl;lghfk; my;yJmijr; 
Rw;wpAs;sgFjpkl;Lk; czh;it ,of;Fk; tifapy; kUe;Jfs; nfhLf;fg;gLfpd;wd. ,jd; 
mbg;gilapy; kaf;f kUe;Jfspy; ,uz;L tiffs; cs;sd.  
 
nghJkaf;f %l;bfs;:  
 
,it vy;yhtifahd czh;TfisAk; ,of;fr; nra;git. Fwpg;ghf typ czh;it 
kPs;jd;ikAld; ,of;fr; nra;fpd;wd. cjhuzkhfNehahspfSf;F cs; cWg;Gfspy; nghpa 
mWitrpfpr;irnra;ag;gLk; NghJ ,e;jkaf;fkUe;Jfs; nfhLf;fg;gLfpd;wd. Nehahspfs; 
Fwpg;gpl;lNeuj;jpw;Fczh;it ,oe;J (mWitrpfpr;irapd; fhymsitg; nghWj;jJ) kPz;Lk; 
czh;itg; ngWfpd;wdh;.  
 
Fwpg;gpl;l kaf;f %l;bfs;: ,it Fwpg;gpl;l ,lj;ijczh;tpof;fr; nra;Ak; fhuzpfs; MFk;. 
nghJ czh;itg; ghjpf;fhky;> typAs;s ,lj;jpy; kl;Lk; ,it typ czh;it ePf;Ffpd;wd. 
cjhuzkhf gy; kUj;Jth;fs; jq;fsJ NehahspfSf;F gw;fspy; rpwpa mWitrpfpr;ir 
mspf;Fk;NghJ ,j;jifa kUe;jpidtoq;Ffpd;wdh;.  
 
kaf;f%l;Lk; Ntjpg;nghUs;fs;:  
 

%d;WKf;fpaNtjpg;nghUs;fs; kaf;fkUe;jhfgad;gLj;jg;gLfpd;wd.  
 
iel;u]; Mf;irL(N2O) :  
 
,J epwkw;w> kzkw;wfdpkthAMFk;. ,J kaf;f kUe;JfSk; kpfTk; ghJfhg;ghdjhFk;. 
,J<jh; Nghd;wkw;w nghJ kaf;fkUe;JfSld; fye;Jgad;gLj;jg;gLfpwJ.  
 
FNshNuh/ghh;k; (CHCI3): 
 
,J vspjpy; MtpahFk; jputk; MFk;. ,dpikahdkzk; kw;Wk; jputk; MFk;. ,dpikahd 
kzk; kw;Wk; ,dpg;Gr;Ritnfhz;lJ. Mf;]p[Dld; tpidGhpAk ;NghJ er;Rj; 
jd;ikAs;sfhh;Nghidy; FNshiuilcUthf;FfpwJ. vdNt> ,J jw;NghJ 
gad;gLj;jg;gLtjpy;iy.  
 
<jh;: 
 
il vj;jpy; <jh; (C2H5-O-C2H5) vd;gJvspjpy; MtpahFk; jputk; MFk;. ,J 0.002% 
Gnuhg;igy; `hiyLld; fye;Jgad;gLj;jg;gLfpwJ. ,q;F Gnuhg;igy; 
`hiyLepiyg;gLj;jpahf (Stabilizer) gad;gLfpwJ. jpRf;fshy; cl;ftug;gl;L gpwF ika 
euk;Gkz;lyj;ijj; jhf;fpNehahspiaczh;tpof;fr; nra;fpwJ.  
 
typepthuzpfs;: 
 
cWg;Gfis czh;tpof;fr; nra;ahky;>vy;yhtifahdtypfspypUe;Jk; epthuzk; mspf;Fk; 
Nrh;kq;fNstyp epthuzpfs; MFk;. ,ittypePf;fpfs; my;yJ typ kUe;Jfs; vd;Wk; 
miof;fg;gLfpd;wd. jiytyp>jir kw;Wk; %l;Ltyp Mfpatw;iw ePf;f ,it gad;gLfpd;wd.  
 
M];gphpd; kw;Wk; Nehthy;[pd; Nghd;wit nghJthdtypepthuzpfshFk;. M];gphpd; kUe;jhdJ 
typepthuzpahfTk;>fha;r;ry; epthuzpahfTk; gad;gLfpwJ. rpy ehh;Nfhbf; kUe;JfSk; 
(epidtpof;fr; nra;Ak; J}f;fkUe;Jfs;) typ epthuzpahfg; gad;gLfpd;wd. typepthuzpfs; 
tha; topahfNth my;yJ ntspg;GwkhfNth toq;fg;gLfpd;wd. nghJthf> 
ntspg;Gwkhfgad;gLj;jg;gLk; typ epthuzpfs; fspk;G (n[y;) tbtpypUf;Fk;.  
 
fha;r;ry; epthuzpfs;:  
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,it fha;r;riyf; Fiwf;f gad;gLfpd;wd. (clypd; mjpf ntg;gepiyia rhjhuz 
ntg;gepiyf;Ff; nfhz;LtUtJ). ,it khj;jpiufshfNth> $L tbt 
khj;jpiufshfNth(Capsule)tha;top kUe;jhfvLj;Jf; nfhs;sg;gLfpd;wd. M];gphpd;> 
Md;l;bighpd;> /gpdhrpbd; kw;Wk; ghuhrpl;lkhy; Mfpait kpfTk; mjpfkhfg; gad;gLj;jg;gLk; 
fha;r;ry; epthuzpfs; MFk;.  
 
Giuj;jLg;ghd;fs;:  
 
Neha;fis Vw;gLj;Jk; Ez;Zaphpfshy; Vw;gLk; njhw;iw ePf;Ftjw;F Giuj;jLg;ghd;fs; 
gad;gLfpd;wd. ,it Ez;Zaphpfis mopg;gjw;Nfh> my;yJ mtw;iwf; fl;Lg;gLj;Jtjw;Nfh 
gad;gLk; Ntjpg;nghUs;fs; MFk;. Giuj; jLg;ghd;fs; ntspf;fhaq;fisr; Rj;jk; 
nra;tjw;Fk;. Fly; kw;Wk; rpWePu;g;igj; njhw;WNeha;fSf;F rpfpr;iraspf;fTk; 
gad;gLj;jg;gLfpd;wd.  
 

• mNahNlhghh;k; (CHI3) xUGiuj; jLg;ghdhfTk;> ,jd; 1%fiufy; fpUkpehrpdpahfTk; 
gad;gLj;jg;gLfpwJ.  
 

• 0.2% /gPdhy; fiury; Giuj;jLg;ghdhfTk;>1%fiury; fpUkpehrpdpahfTk; 
gad;gLj;jg;gLfpwJ.  
 

• i`l;u[d; nguhf;irLKf;fpakhfntspf;fhaq;fisr; Rj;jk; 
nra;tjw;fhfgad;gLj;jg;gLfpwJ.  

 
kNyhpah epthuzpfs;: 
 
kNyhpahthdJ GNuhl;NlhNrhththy; guTk;> FspiuAk;> fha;r;riyAk; Vw;gLj;jf;$ba 
NehahFk;. ,J clypd; ntg;gepiyia 103˚ – 106 ˚ Ff;F mjpfhpf;fpd;wJ. ,J gf;ftpisTld; 
$bamjpfgytPdj;ijVw;gLj;Jk;. fy;yPuiyg; ghjpj;J ,uj;jNrhifNehiaAk; Vw;gLj;Jk;.  
 
rpy jhtuq;fspd; jz;Lkw;Wk; Nth;g; gFjpfspd; rhW kNyhpah epthuzpahf mjpfkhfg; 
gad;gLfpwJ. Fapidd; vDk; kNyhpah epthuzprpd;Nfhdhvd;Dk; kug;gl;ilapypUe;J 
ngwg;gLfpwJ. ,Wjpahf 1961 y; fz;Lgpbf;fg;gl;l kNyhpah epthuzp kUe;J ighpkPj;jkpd; 
MFk;. vdpDk; Fapidd;> gpupkhFapd; kw;Wk; FNshNuhFapd; Mfpait rpwe;j kNyhpah 
epthuzpfshFk;. gpsh];Nkhbak; XNty; kw;Wk; gpsh];Nkhbak; itthf;]; Nghd;wtw;iwf; 
fl;Lg;gLj;j FNshNuhFapd; mjpfkhfg; gad;gLj;jg;gLfpwJ. ,JNeubahf Fzkspg;gjw;F 
gad;gLj;jg;gLtjpy;iy. khwhf> kw;wkNyhpah epthuzpfSld; fyitahfg; 
gad;gLj;jg;gLfpwJ. 
 
Ez;Zaph; vjphpfs;:  
 
ghf;Bhpah> G+Q;ir Nghd;wEz;Zaph;fs; rpyNtjpg;nghUs;fis ntspg;gLj;Jfpd;wd. 
,t;Ntjpg;nghUl;fs; kw;wEz;Zaph;fspd; tsh;r;rpiaAk;> tsh;rpij khw;wj;ijAk; jLf;Fk; 
jd;ikngw;wit. ,j;jifa Ntjpg;nghUl;fs;  Ez;Zaph; vjphpfs; vd;W miof;fg;gLfpd;wd. 
,it Fiwe;jsT ,Ue;jhNy mjpfj; jpwDld; nray;glty;yit. 1929 Mk; Mz;L 
mnyf;]hz;lh; /gpskpq; vd;gth; Kjd; Kjypy; ngd;rpypd; vd;w Ez;Zaph; vjphpia  
ngd;rpypak; nehNll;lk; vd;w G+Q;irapypUe;J gphpj;njLj;jhh;. %l;Lfspy; Vw;gLk; Neha;> 
,jaf; Foha;fs; gphpj;njLj;jhh;. %l;Lfspy; Vw;gLk; Neha;> ,jaf; Foha;fs; RUq;Fjy;> 
%r;Rf;Foha; Neha;fs; kw;Wk; epNkhdpah Nghd;wNeha;fisf; Fzkhf;f ,J gad;gLfpwJ.   

 
Ez;Zaph; vjph;nghUs;fSf;F %d;W Kf;fpa %yq;fs; cs;sd. mit 1. ghf;l;Bhpah> 2. 
G+Q;ir 3. Mf;bNdhikrb];. jw;NghJgutyhfg; gad;gLk; Ez;Zaph; vjph;nghUs;fisg; 
NghyNt> ,aw;ifahd Ez;Zaph; vjph;nghUs;fSk; cs;sd. ,it ,aw;if %yq;fspypUe;J 
ngwg;gLfpd;wd. xU rpy jhtuq;fspypUe;J ngwg;gLk; rhWfs;> vz;nza;fs; kw;Wk; 
czTfs; Nghd;wit Ez;Zaph; vjph;g;Gj; jd;ikiag; ngw;Ws;sd. cjhuzk;: Njd;> G+z;L> 
,Q;rp> ytq;fk;> Ntk;Gkw;Wk; kQ;rs;.  
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mkpyePf;fpfs;: 
 
gy Neuq;fspy;> vz;nzahy; rikj;j kw;Wk; nghhpj;j czTfiscz;lgpd;G> tapW my;yJ 
czTf; Fohapy; vhpr;ry; Vw;gLtij czh;fpNwhk;. tapw;wpDs; NghJkhd msTf;F Nky; 
mkpyk; Rug;gNj ,jw;Ff; fhuzk;. rpykUe;Jg; nghUs;fs; ,j;jifa vhpr;rypypUe;J jPh;it 
toq;Ffpd;wd. ,itNa mkpy ePf;fpfshFk;. ,it khj;jpiutbtpNyh> $o;ktbtpNyh my;yJ 
f~hakhfNt cs;sd. ,tw;wpy; Kf;fpakhf nkf;dprPak; my;yJ mYkpdpak; 
i`l;uhf;irLfNs cs;sd. ,NjhL rpy epwkpfSk;> eWkzg; nghUl;fSk; Nrh;f;fg;gLfpd;wd.  
 

kpd; Ntjpapay;: 
 
ehk; md;whltho;tpy; ifNgrpNghd;w gy;NtW kpd;dZ rhjdq;fisAk;>lhh;r; tpsf;F Nghd;w 
gy;NtW kpd;rhjdq;fisAk; gad;gLj;JfpNwhk;. mtw;wpy; cs;s kpd;fyj;jhy; cUthf;fg;gLk; 
kpd;rhuNk mr;rhjdq;fs; ,aq;ff; fhuzk; MFk;. Mdhy;> kpd;fyk; vt;thW kpd;rhuj;ij 
cw;gj;jp nra;fpwJ? mtw;wpy; cs;s Ntjpg;nghUs;fSf;fpilNa epfOk; Ntjptpidapd; %yk; 
kpd;dhw;wy; cUthfpwJ. Ntjptpidfs; (NtjpMw;wy;) %yk; kpd;rhuj;ij (kpd;dhw;wy;) 
cUthf;f ,aYk; kw;Wk; kpd;dhw;wy; %yk; Ntjp Mw;wiy cUthf;f KbAk; vd;W 
tpQ;Qhdpfs; fz;lwpe;j NghJ> Ntjpapaypd; kw;nwhUgphpthd kpd;Ntjpapay; cUthdJ.  
 
kpd;Ntjpapay; vd;gJkpd; Mw;wy; kw;Wk; NtjpMw;wYf;F ,ilNaahdnjhlh;igg; gw;wpf; 
fw;gpf;Fk; Ntjpapay; MFk;. ,Jkpd;Kidapy; eilngWk; epfo;Tfisg; gw;wpAk; kw;Wk; 
kpd;gFspvd;Wmiof;fg;gLk; madpfisf; nfhz;bUf;Fk; fiury;fisg; gw;wpaJk; Mfk;.  
 
Ntjpkpd;fyk;: 
 
ek;ikr; Rw;wpgyNtjptpidfs; eilngWfpd;wd. ,it midj;Jk; kpd;rhuj;ij cw;gj;jp 
nra;fpd;wdth? ,y;iy. xUFwpg;gpl;lrhjdj;jpy; eilngWk; Mf;]p[Ndw;w> xLf;ftpidfs; 
kl;LNk kpd;rhuj;ij cw;gj;jp nra;fpd;wd. ,t;thwhf Ntjp Mw;wiy kpd;dhw;wyhfNth 
my;yJ kpd;dhw;wiy Ntjp Mw;wyhfNth khw;wf;$ba rhjdq;fs; Ntjpkpd;fyd;fs; vd;W 
miof;fg;gLfpd;wd.  
 
Ntjpkpd;fyd;fspd; $Wfs;:  
 
Ntjp kpd;fyd;fspd; ,uz;L Kf;fpaf; $Wfs; fPNo tpsf;fg;gl;Ls;sd.  
 
kpd; Kidfs;: 
 
,it jpz;k cNyhj;jhyhd kpd; flj;jpfs; MFk;. rpy Neuq;fspy; fpuh/igl; Nghd;w 
mNyhfq;fSk; kpd;Kidfshfnray;gLfpd;wd. xU kpd;fykhdJ ,U kpd; Kidfisf; 
nfhz;lJ. xd;WNeh;kpd; Kid vd;Wk; kw;nwhd;W vjph;kpd; Kid vd;Wk; miof;fg;gLfpwJ.  
 
kpd;gFsp:  
 
kpd;gFsp vd;gJ kpd;rhuj;ijf; flj;jf;$ba> madpfs; my;yJ cUfpa cg;Gf; fiuryhy; 
MdJ.  
 
kpd;fytpidfs;:  
 
Ntjp kpd;fyd;fspy; ,uz;L Ntjptpidfs; xd;whf eilngWfpd;wd. mit: Mf;]p[Ndw;wk;> 
xLf;fk;  
 
Mf;]p[Ndw;wk; :  
 
Mf;]p[Ndw;wk; vd;gJ vyf;l;uhid ,of;Fk; epfo;T vd;gij ehk; Vw;fdNt mwpNthk;. 
Ntjpkpd;fyj;jpy;> Neh;kpd; Kidapy; Mf;]p[Ndw;wk; epfo;fpwJ.  
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cNyhfk; → cNyhfmadp+ vyf;l;uhd; (e-) 
 
xLf;fk;: 
 
cNyhf madpvyf;l;uhidVw;WxLf;fkile;JcNyhfkhfkhWfpwJ. ,Jvjph;kpd; Kidapy; 
eilngWfpwJ.  
cNyhf madp+ vyf;l;uhd; (e-) → cNyhfk;  
 
,uz;L tpidfSk; xNu rkaj;jpy; eilngWtjhy;> Ntjp Mw;wiy kpd; Mw;wyhfTk;> kpd; 
Mw;wiy Ntjp Mw;wyhfTk; khw;Wtjw;F Ntjpkpd;fykhdJ Mf;]p[Ndw;w xLf;ftpidfspy; 
gq;FngWfpwJ.  
 
Ntjpkpd;fyj;jpd; tiffs;:  
 
Mw;wy; khw;wj; jd;ikapd; mbg;gilapy;>Ntjpkpd;fyd;fs; ngUk;ghYk; fPo;f;fz;lthW 
tifg;gLj;jg;gLfpd;wd.  
 
fhy;thdpf; kpd;fyk;:  
 

• ,JNtjp Mw;wiykpd; Mw;wyhf khw;WfpwJ. mjhtJ>Ntjptpidfs; %yk; kpd;rhuj;ij 
cw;gj;jpnra;fpwJ.  
 

• ,jpy; ,uz;L miukpd;fyd;fs; cs;sd. mit: miu Neh;kpd;fyk; kw;Wk; miu 
vjph;kpd;fyk;.  
 

• miu Neh;kpd;fyj;jpy; Neh;kpd; KidahdJmjd; kpd;gFspAlDk;> miu 
vjph;kpd;fyj;jpy; vjph;kpd; KidahdJmjd; kpd;gFspAlDk; njhlh;Gnfhz;Ls;sd.  

• Neh;kpd; kw;Wk; vjph;kpd; Kidfs;> xUflj;jpf; fk;gp %yk; ,izf;fg;gl;Ls;sd 
miukpd;fyq;fspd; kpd;gFspfs; njtpl;ba cg;Gf; fiurYs;sFoha; %yk; 
,izf;fg;gl;Ls;sd. Mifahy;>cg;Gg; ghyk; vd;W ,J miof;fg;gLfpwJ. fhy;thdpf; 
kpd;fyj;jpy; ,uz;L miukpd;fyq;fSk; jdpj;jdpahf itf;fg;gl;Lkpd; ,izg;G %yk; 
,izf;fg;gl;Ls;sd.  

fhy;thdpf; kpd;fyk; vt;thW kpd;rhuj;ij cw;gj;jpnra;fpwJ?  
Neh;kpd; Kidapy; eilngWk; Mf;rp[Ndw;wk; %yk; vyf;l;uhd;fs; ntspaplg;gLFpd;wd. 
,e;jvyf;l;uhd;fs; vjph;kpd;Kidapy; <h;f;fg;gLfpd;wd. vdNt> xLf;f tpidepfOk; nghOJ 
Neh;kpd;KidapypUe;J vjph;kpd ;Kidia Nehf;fpr; nry;Yk; vyf;l;uhd;fs; <h;f;fg;gLfpd;wd. 
Mf;]p[Ndw;wxLf;ftpidfs; epfOk; tiu vyf;l;uhd;fspd; Xl;lk; kw;Wk; kpd;rhuk; Mfpait 
,Uf;Fk;.  
 
kpd;gFg;Gf; fyk;:  
 
• ,J xUtif Ntjpkpd;fyk; MFk;. ,Jkpd; Mw;wiy Ntjp Mw;wyhf khw;WfpwJ. 

mjhtJ> kpd;gFg;Gf; fykhdJ kpd;dhw;wiyf; nfhz;L Ntjptpidia epfo;j;JfpwJ.  
 

• ,q;Nf Neh;kpd; KidAk; vjph;kpd; KidAk; xNu kpd;gFspAld; njhlh;G nfhz;Ls;sd. 
,jdhy;> miukpd;fyd;fs; gphpf;fg;gl;bUf;ftpy;iy. fhy;tdpf; kpd;fyq;fspy; 
fhzg;gl;lgbNa> kpd;gFg;Gf; fyq;fSk; Mf;]p[Ndw;w xLf;ftpidapy; gq;FngWfpd;wd.  
 

fhy;thdpf; kpd;fyj;jpypUe;Jehk; kpd;rhuj;ijg; ngWfpNwhk;. Mdhy;>kpd;gFg;Gf; 
gpwF>mitvg;gbgaDs;sjhf ,Uf;Fk;?  
 
xU kpd;gFg;Gf; fyj;jpy;> kpd;rhukhdJ>kpd;gFspf;Fs; mDg;gg;gLk; NghJ> mJ madpfshf 
gphptilfpd;wJ. ,e;j madpfs; Mf;]p[Ndw;w xLf;ftpidf;Fl;gl;L> mtw;wpd; 
jdpkq;fiscUthf;Ffpd;wd. vdNt> ,e;j epfo;thdJ kpd;dhw; gFg;G vd;W 
miof;fg;gLfpwJ. kpd;dhw;gFg;G vd;gJ xU nray;KiwahFk;. ePh;j;j my;yJ cUfpa 
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epiyapy; cs;skpd;gFspapd; topNa kpd;rhuj;ij nrYj;Jk; NghJ kpd;gFspahdJ gphpif 
mile;J mjd; jdpkq;fshf khWk; nray;KiwNa kpd;dhw;gFg;G MFk;.  
 
kpd;Ntjpapaypd; Kf;fpaj;Jtk;:  
 
kpd; Ntjpapay; kpfKf;fpaj;Jtk; tha;e;jJ. mjd;rpygad;ghLfs; fPNonfhLf;fg;gl;Ls;sd.  
 

1. ,J fhpkr; Nrh;kq;fs;> ,Uk;G my;yhj cNyhfq;fs; Nghd;wtw;iw cw;;gj;jp nra;a 
kw;Wk; J}a;ikg;gLj;jj; Njitahdj; njhopy; El;gnray; Kiwfisf; fz;lwptjw;Fg; 
gad;gLfpwJ.  
 

2. xU Fwpg;gpl;l NtjptpidahdJ epfOkh my;yJ epfohjh vd;gijf; fzpf;fkpd; 
Ntjpapay; gad;gLfpwJ.  
 

3. thfd xl;bfs; FbNghijapy; cs;sduh vd;gij vj;jdhypd; Mf;]p[Ndw;w 
xLf;ftpidapd; %yk; fz;lwpayhk;.  
 

4. mYkpdpak; kw;Wk; ill;lhdpak; Nghd;wcNyhfq;fismtw;wpd; 
jhJf;fspypUe;Jcw;gj;jpnra;akpd;Ntjpapay; gad;gLfpwJ.  
 

5. fhhpa mkpykpd;fyd;fs;>ypj;jpak; madpkpd;fyd;fs; kw;Wk; vhpnghUs; kpd;fyd;fs; 
Mfpad kpd;Ntjpf;fyd;fis mbg;gilahff; nfhz;lit. Ntjp Mw;wiy 
kpd;dhw;wyhf khw;Wtjw;F vhpnghUs; kpd;fyd;fs; gad;gLfpd;wd.  

fjphpaf;fNtjpapay;:  
 
jdpkq;fs; ,aw;ifapy; mtw;wpd; INrhNlhg;Gfshf cs;sd vd;W Ke;ija mj;jpahaq;fspy;> 
ePq;fs; gbj;jpUf;fPwph;fs;. INrhNlhg;Gfs; vd;git xNu vz;zpf;ifapyhd GNuhl;Nlhd;fs; 
kw;Wk; vyf;l;uhd;fisAk;> NtWgl;l epA+l;uhd;fisAk; nfhz;Ls;sd. rpyINrhNlhg;Gfs; 
epiyahditahfTk;> vg;nghOJk; ePbj;J cs;sitahfTk; ,Uf;Fk;. ,it ek;ikr; 
Rw;wpAs;s>ehk; fhzf;$ba jdpkq;fshFk;. ,Ug;gpDk;>rpyINrhNlhg;Gfs; epiwtw;wit 
fjphpf;ftbtpy; jq;fs; Mw;wiy ,og;gjd; %yk; ,it rpijTfSf;F cl;gLfpd;wd. ehk; 
Kd;Ggbj;jgb>xUjdpkkhdJvyf;l;uhd;fisg; gfph;e;J nfhs;tjd; %yNkh> ,og;gjd; 
%yNkhmy;yJngWtjd; %yNkh epiyj;jd;ikia (vz;ktpjp) mila tpUk;Gfpd;wJ. 
mijg;NghyNt> jdpkq;fspd; epiyaw;w INrhNlhg;Gfs; fjph;tPr;Rtbtpy; jq;fsJMw;wiy 
,oe;J epiyahd INrhNlhg;Gfshf khw;wkilfpd;wd.  
 

G+kpapYs;s ANudpakhdJ rpijtile;J kdpjh;fSf;F kpfTk; Mgj;ij 
tpistpf;Fk; Nulhd; thAit ntspapLfpwJ. ,J NtEiuaPuy; Gw;WNehia 
Vw;gLj;Jk; ,uz;lhtJ Kf;fpa INrhNlhg;G vd;W fUjg;gLfpwJ.  
 
fjphpaf;f INrhNlhg;G gad;gLk; ghpNrhjidfs;:  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

fjphpaf;f INrhNlhg; gad;gLk; ghpNrhjid 
mNahbd; - 131 %isf; fl;b>ijuha;LRug;gpapd; rPH; 

FiyTMfpatw;iwmilahsk; 
fz;Lmtw;wpd; ,lj;ijf; fz;lwpjy; 

Nrhbak; - 24 ,uj;jciwTkw;Wk; ,uj;jRow;rprPh; 
FiyTfs;> ,jaj;jpd; 
nray;ghLMfpatw;iwf; fz;lwpjy; 

,Uk;G– 59 ,uj;jNrhif Neha;>fUTWjy; 
rkge;jkhdFiwghLfisf; fz;lwpjy; 

Nfhghy;l; - 60 Gw;WNehiaf; fz;lwpjy; 
i`l;u[d; - 3 kdpjclypYs;sePhpd; msitmwpa 
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,e;j epfo;T fjphpaf;fr; rpijT vd;W miof;fg;gLfpwJ. MfNt> fjphpaf;fr; rpijTf;F 
cl;gLk; INrhNlhg;G‘fjphpaf;f INrhNlhg;G’my;yJ‘NubNah INrhNlhg;G’vd;W 
miof;fg;gLfpwJ. INrhNlhg;Gfspd; ,e;jg; gz;G‘fjphpaf;fk;’vd miof;fg;gLfpwJ.  
 
fjphpaf;f Ntjpapay; vd;gJ fjphpaf;f INrhNlhg;Gfs; kw;Wk; fjphpaf;fj; jd;ikaw;w 
INrhNlhg;Gfs; Mfpatw;wpd; Ntjpapaiyg; gw;wpaghlg;gphpTMFk;. ,J ,aw;if kw;Wk; 
nraw;ifINrhNlhg;Gfiscs;slf;fpaJ. fjphpaf;ftpayhdJ> fjphpaf;f INrhNlhg;Gfisg; 
gad;gLj;jp fjphpaf;fj; jd;ikaw;w INrhNlhg;Gfspd; Ntjptpidapd; jd;ikfisg; gw;wp 
Muha;tij cs;slf;fpaJ. gy;NtWJiwfspy; fjphpaf;f INrhNlhg;Gfisg; gad;gLj;Jtijg; 
gw;wpAk; ,J Muha;fpwJ.  
 
fjphpaf;f Ntjpapaypd; gad;ghL:  
 
fjphpaf;f INrhNlhg;Gfis vspjpy; fz;lwpaTk;> mtw;iwg; gw;wp MuhaTk; KbAk;. vdNt> 
mit fjphpaf;f Ntjpapaypy; gy;NtW tiffspy; gad;gLfpd;wd. fjphpaf;f NtjpapayhdJ> 
INrhNlhg;Gfisg; gad;gLj;jp fjphpaf;fj; jd;ikaw;w INrhNlhg;Gfspd; tpidGhpAk; 
jd;ikapid Muha cjTfpwJ NkYk;> ,it kUj;Jtj; Jiw kw;Wk; Rw;Wr;#oy; 
Nkyhz;ikapYk; gad;gLfpd;wd. ,g;nghOJ> ehk; INrhNlhg;Gfspd; Kf;fpakhd 
gad;ghLfisg; ghh;f;fyhk;.  
 
fjphpaf;ffhh;gd; Njjpaply;:  
 
,JC – 14INrhNlhg;igg; gad;gLj;jpGijgbtkuq;fs; my;yJtpyq;Ffspd; taijj; 
jPh;khdpf;fcjTk; KiwahFk;.  
 
Neha; fz;lwpjy;: gyNeha;fisf; fz;lwpa> fjphpaf;f INrhNlhg;Gfs; kpfTk; gaDs;sjhf 
cs;sd.  
 
fjphpaf;f rpfpr;ir:  
 
fjphpaf;f INrhNlhg;Gfs; gyNeha;fSf;fhd rpfpr;irfspy; gad;gLj;jg;gLfpd;wd. 
,e;jtifahd rpfpr;ir‘fjphpaf;frpfpr;ir’vd;W miof;fg;gLfpwJ.  
 
rpfpr;irapy; fjphpaf;f INrhNlhg;Gfs;:  
 

fjphpaf;fINrhNlhg; Fzg;gLj;Jk; Neha;fs; 
jq;fk; - 198  Gw;WNeha;  
mNahbd; - 131  i`gh;ijuha;brk; kw;Wk; Gw;WNeha;  
gh];gu]; - 32 ,uj;jf; NfhshWkw;Wk; Njhy; Neha; 
Nfhghy;l; - 60 Gw;WNeha;  

 

rhaNtjpapay;: 
 
kdpjh;fs; vg;nghOJk; epwq;fshy; <h;f;fg;gLfpd;wdh;. Vnddpy;> ehk; tz;zkakhd cyfpy; 
tho;e;Jnfhz;bUf;fpNwhk;. jhtuq;fs; kw;Wk; mtw;wpd; G+f;fspy; gyepwq;fisek;khy; 
ghh;f;fKbfpwJ.  
 
ehk; tz;z tz;z czTg; nghUs;fis cz;fpNwhk;. md;whl tho;tpy; gy tz;zkakhd 
nghUs;fisg; gad;gLj;JfpNwhk;. mitvt;thWepwq;fisg; ngWfpd;wd mitepw%l;bfs; 
vd;wiof;fg;gLk; rpytifahdNtjpg; nghUs;fis cs;slf;fpAs;sd.  
 
tz;zg;G+r;R kw;Wk; rhaNkw;Wtjw;F epw%l;bfisg; gad;gLj;JtJ ehfhPfk; Njhd;wpa 
fhyj;jpypUe;Nj cs;sJ. gj;njhd;gjhk; E}w;whz;bd; ,ilg;gl;l fhyk; tiuvy;yh tz;z 
%l;bfSk; ,aw;ifahd %yq;fspy; ,Ue;Nj ngwg;gl;ld. cjhuzkhf> fdpkepwkpfshd 
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Giff;fhp> nkf;dPrpak; Mf;irL kw;Wk; N`kill; Nghd;wit epw%l;bfshfg; 
gad;gLj;jg;gl;ld. MilfSf;F epw%l;Ltjw;F> gy Mz;LfshfNt ,aw;ifapy; fhzg;gLk; 
fhpkepw%l;bfs; gad;gLj;jg;gl;L tUfpd;wd. epw%l;bfshfg; gad;gLk; fhpkr; Nrh;kq;fs; 
rhaq;fs; vd;wiof;fg;gLfpd;wd. ,e;jrhaq;fs; midj;Jk; jhtuq;fs;> G+r;rpfs;> G+Q;irfs; 
kw;Wk; kug;ghrpfs; Mfpatw;wpypUe;J ngwg;gl;lfhpkr; Nrh;kq;fs; MFk;.  
 
etPd fhpkNtjpapay; Njhd;wpa gpwF>kdpj Fyj;jhy; gytifahd nraw;ifr; rhaq;fs; 
jahhpf;fg;gl;L>gad;gLj;jg;gl;LtUfpd;wd. ,e;jtifahdrhaq;fisg; gw;wpg; gbg;gNj 
rhaNtjpapay; MFk;. ,itnraw;ifr; rhaq;fspd; mikg;G> jahhpg;G kw;Wk; gad;ghl;ilg; 
gw;wpajfty;fisekf;Fmspf;fpd;wd.  
 
rhaq;fspd; rpwg;gpay;Gfs;:  
 
epwKila nghUs;fs; midj;Jk; rhaq;fs; ,y;iy. rhaq;fs; vd;gittz;zr; Nrh;kq;fs; 
MFk;. ,it Ntjpapay; kw;Wk; ,aw;gpay; gpizg;Gfs; %yk; Jzpfspy; cWjpahfg; 
gpizf;fg;gl;Ls;sd. vdNt>rhaq;fs; fPo;f;fz;lrpwg;gpay;Gfisg; ngw;wpUf;fNtz;Lk;.  
 

• ,it jFe;jepwq;fisg; ngw;wpUj;jy; Ntz;Lk;.  
• Jzpfspd; Nky; Neubahfxl;LtjhfNthmy;yJfhuzpapd; cjtpapdhy; Jzpfspd; kPJ 

xl;lf;$bajhfNth ,Uf;fNtz;Lk;.  
• xspAld; Ntfkhfnray;glNtz;Lk;  
• ePh;>ePh;j;j mkpyq;fs; kw;Wk; fhuk; Mfpatw;why; ghjpf;fg;glhky; ,Uf;fNtz;Lk;  

 
rhaq;fspd; tiffs;:  
 
,d;iwa fhyj;jpy;>eilKiwapy; cs;s midj;J rhaq;fSNk nraw;ifahditNa. NkYk;> 
,itepyf;fhpj; jhhpypUe;J ngwg;gl;lfhpkr; Nrh;kq;fspypUe;J jahhpf;fg;gLfpd;wd. vdNt> 
,t;tifr; rhaq;fs; epyf;fhpj; jhh;rhaq;fs; vd;Wk; miof;fg;gLfpd;wd. Mdhy;> ,it 
mikg;G kw;Wk; gad;ghl;bd; mbg;gilapy; NtWgLfpd;wd. vdNt>rhaq;fs; fl;likg;G kw;Wk; 
gad;ghl;bd; mbg;gilapy; tifg;gLj;jg;gLfpd;wd.  
 
gad;ghl;bd; mbg;gilapy;:  
mkpyr;rhaq;fs;:  
 
,it mkpyj; jd;iknfhz;it. NkYk;> ,ittpyq;Ffspd; Njhy;fs; kw;Wk; nraw;if 
,iofisrhaNkw;Wtjw;Fg; gad;gLfpd;wd. fk;gspkw;WK; gl;LNghd;w Guj 
E}ypiofisrhaNkw;w ,tw;iwg; gad;gLj;jyhk;. vLj;Jf;fhl;L: gpf;hpf; mkpyk;>kQ;rs; 
ehg;jhy;.  
 
fhur;rhaq;fs;:  
 
,t;tifr; rhaq;fs; fhuj; njhFjpfisf; nfhz;Ls;sd. (-NH2, -NHR, -NR2). 
,it>jhtukw;Wk; tpyq;F E}y; ,iofisr; rhaNkw;wgad;gLfpd;wd.  
 
kiwKfrhak;: 
 
,t;tifr; rhaq;fs; gUj;jpMilfSld; Fiwthd<h;g;Gj; jd;ikiaf; nfhz;Ls;sjhy; 
Neubahf mtw;wpd; kPJ gbtjpy;iy. vdNt>mitKjypy; epw%d;wpfSld; 
(Mordants)nray;gLj;jg;gl Ntz;Lk;. epw%d;wp (yj;jPd; nkhopapy;> khh;lNu vd;gjw;F 
fbg;gjw;F vd;WnghUs;) vd;gJJzpfSld; ,izf;fg;gl;L gpwFrhaq;fSld; ,izf;ff; 
$banghUshFk;. ,jd; tpisthf Nyf; vdg;gLk; fiuahj $l;Lg;nghUs; cUthfpd;wJ. 
mYkpdpak;> FNuhkpak; kw;Wk; ,Uk;gpd; cg;Gfs; Nghd;wit epw%d;wpfshf gad;gLfpd;wd. 
v.fh. myprhpd;  
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Neubrhaq;fs;: 
 
,it gUj;jp> Nuahd; kw;Wk; ,ju nry;YNyh]; ,iofSld; mjpf <h;g;Gj;jd;ik cilad. 
,it> JzpfSld; cWjpahf xl;bf;nfhs;tjhy;>Neubahf gad;gLj;jg;gLfpd;wd. v.fh. 
fhq;Nfhrptg;G 
 
njhl;br;rhak;:  
 
,itgUj;jp ,iofSf;F kl;LNk gad;glf;$bait. Mdhy;> gl;L kw;Wk; fk;gsp 
,iofSf;Fg; gad;glhJ. ,e;jrhakpLjy; njhlh;r;rpahd nray;glhFk;. ,tw;iw nray;gLj;j 
xU nghpafyd; Njitg;gLfpwJ. ,itnjhl;bvd;W miof;fg;gLfpd;wd. vdNt> ,t;tifrhak; 
njhl;br;rhak; vd;wiof;fg;gLfpwJ. v.fh. ,z;bNfh.  
 
mikg;gpd; mbg;gilapy;  
 
mikg;gpd; mbg;gilapy; rhaq;fs; fPo;fz;lthWtifg;gLj;jg;gLfpd;wd.  
 

• mNrhrhak;  
• ilgpidy; kPj;Njd; rhak; 
• biugpidy; kPj;Njd; rhak;  
• jhypad; rhak;  
• Me;j;NuhFapNdhd; rhak;  
• ,z;bNfhrhak;  
• jhNyhradpd; rhak;  
• iel;Nuhkw;Wk; iel;uNrhrhak;  

 
czT Ntjpapay;  
Ntshz; Ntjpapay;  
 
Ntshz; Ntjpapay; vd;gJ Ntshz; cw;gj;jp> czT jahhpj;jy; kw;Wk; Rw;Wr; #oiyf; 
fz;fhzpj;J>mjidg; ghJfhj;jy; Mfpa nray;fSf;FNtjpapay; kw;Wk; caph; Ntjpapay; 
mwpitg; gad;gLj;JtjhFk;. ,J jhtuq;fs;> tpyq;Ffs;> ghf;Bhpah kw;Wk; Rw;Wr; #oy; 
Mfpatw;wpw;F ,ilNaahd mwptpay; njhlh;Ggw;wptpsf;FfpwJ.  
 
,d;iwacyfkf;fs; njhifapy; 40 rjtPjk; Ngh; Ntshz;ikj; njhopypy; 
<LgLfpd;wdh;. ,JNtcyfpd; kpfg;nghpajdpg;gl;lNtiytha;g;GMFk;.  
 
Ntshz; Ntjpapaypd; ,yf;Ffs;:  
 
,e;jpa Ntjpapay; kw;Wk; cah; - Ntjpapay; Ma;thsh;fs; jq;fs; mwpitg; gad;gLj;jp> 
Ntshz;Jiwapy; nraw;if cuq;fs;> kugZkhw;wg;gl;l tpijfs; Nghd;wtw;iwg; GFj;jpdh;. 
NghJkhdCl;lr;rj;Js;sczit epiyahd topapy; kf;fSf;F toq;fpekJRw;Wr;#oy; kw;Wk; 
#o;epiy kz;lyj;ij nghWg;Gld; fhg;gNj ,jd; Nehf;fkhFk;. tptrhacw;gj;jpapy; Vw;gLk; 
gpur;ridfs; kw;Wk; rthy;fis mbg;gilahff; nfhz;LNtshz; NtjpapayhdJ 
fPo;fhz;gtw;iw miltjw;F Kay;fpwJ. mitahtd:  
 

• gaph; kf#y; kw;Wk; fhy;eilfismjpfhpj;jy;  
• czTj; juj;jpidNkk;gLj;Jjy;  
• czTcw;gj;jpf;fhdnrytpidf; Fiwj;jy;  

 
Ntshz; Ntjpapaypd; gad;ghLfs;: 
 
Ntshz; nghUl;fspd; tpisr;riy mjpfhpf;fTk;> Neha;fspypUe;J gaph;fisg; ghJfhf;fTk;> 
Ntshz;ikr; nray;ghl;ilvspikahfeilKiwg;gLj;Jtjw;Fk; Ntjpapay; nfhs;iffs; 
kw;Wk; Ntjptpidfs; gad;gLj;jg;gLfpd;wd.  
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kz; ghpNrhjid:  
 
gaph;epyq;fs; ntt;NtW tifahd pH msitf; nfhz;l kz;tiffisf; nfhz;Ls;sd. 
gaph;fisj; Njh;Tnra;tjw;Fk;>kz;zpd; jd;ikiakhw;Wtjw;Fk; xU kz;zpd; pH 
jd;ikahdJfUj;jpy; nfhs;sg;glNtz;Lk;. kz;ghpNrhjid %yk; kz;zpd; pH kjpg;G>mjd; 
mikg;Gkw;Wk; mjpYs;s ,ilntsp Mfpatw;iwj; jPh;khdpf;fKbAk;.  
 
Ntjpapay; cuq;fs;: 
 
jhtu tsh;r;rpf;Fj; NjitahdEz; Cl;lr;rj;Jkw;Wk; ngUkCl;lr; rj;Jf;fis 
toq;Ftjw;fhf epyj;jpy; Nrh;f;fg;gLk; $l;Lg;nghUs;fNscuq;fs; MFk;. Ntjpapay; 
Nrh;kq;fshd mk;Nkhdpak; iel;Nul;>fhy;rpak; gh];Ngl;>A+hpahkw;Wk; NPK (iel;u[d; gh];gu]; 
nghl;lhrpak;) MfpaitxUrpycuq;fshFk;. kz;zpd; ,ay;igg; nghWj;J> ,e;jcuq;fs; 
jdpj;jdpahfNth my;yJ fyiyfshfNth gad;gLj;jg;gLfpd;wd.  
 
G+r;rpf;nfhy;ypfs;:  
 
gaph;fspy; G+r;rp kw;Wk; GOf;fshy; Vw;gLk; ghjpg;Gfisj; jPh;f;f G+r;rpf;nfhy;yp kUe;Jfs; 
gad;gLfpd;wd. FNshhpNdw;wkile;j i`l;Nuhfhh;gd;> fhpk gh];Ngl; kw;Wk; fhh;gNkl; 
Mfpait G+r;rpf; nfhy;ypfshf gad;gLj;jg;gLfpd;wd.  
 
czTNtjpapay;: 
 
kdpjd; kw;Wk; tpyq;Ffspd; mbg;gilj; NjitfSs; czTk; xd;W. ehk; cz;Zk; czTk; 
Ntjpg;nghUs;fis cs;slf;fpajhFk;. xt;nthU kdpjDf;Fk;>gpd;tUk; 
%d;WtifahdczTfs; Njitg;gLfpd;wd.  
 
cly; tsh;r;rpczTfs;: cly; tsh;r;rpf;F ,e;jczTfs; gad;gLfpd;wd. v.fh: Gujq;fs;.  
 
Mw;wy; mspf;Fk; czTfs;:  
 
cly; cWg;Gfspd; nray;ghl;bw;Fj; NjitahdMw;wiy ,e;jczTfs; toq;Ffpd;wd. v.fh: 
fhh;Nghi`l;Nul;Lfs;  
 
ghJfhg;gspf;Fk; czTfs;:  
 
,it> gw;whf;FiwNeha;fspypUe;Jek;ikg; ghJfhf;fpd;wd. v.fh: itl;lkpd;fs; kw;Wk; 
jhJcg;Gf;fs;.  
 
ekJ clyhdJrPuhfnray;glNtz;Lnkdpy;> ek; xt;nthUtUf;Fk; ,e;j %d;W czTfSk; 
rhptpfpjj;jpy; Njitg;gLfpd;wd. ,e;j %d;WczTg; nghUl;fisAk; rhpahdtpfpjj;jpy; 
nfhz;Ls;sczNtrhptpfpjczTvdg;gLk;.  
 
czT Ntjpapay; vd;gJcztpd; Ntjpapay; MFk;. ,J gFg;gha;T> 
gjg;gLj;Jjy;>czitfyd;fspy; milj;jy;>NkYk; ghJfhg;Gkw;Wk; juj;jpw;fhf chpa 
Mw;wiyg; gad;gLj;Jjy; Mfpatw;iwcs;slf;fpajhFk;.  
 
czT Ntjpapaypd; ,yf;F:  
 
czT Ntjpapaypd; Kf;fpa ,yf;fhdJ jukhdczitNjitapd; mbg;gilapy; ePbj;j> 
epiyahd topapy; kf;fSf;Ftoq;FtjhFk;. czT 
Ma;thsh;fs;>czTgw;wpambg;gilMuha;r;rpapy; Gujq;fs; nfhOg;Gfs; kw;Wk; 
fhh;Nghi`l;Nul;Lf;fs; gw;wpAk;>czTr; Nrh;f;ifg; nghUs;fs; kw;Wk; eWkz RitA+l;bfs; 
Nghd;wEz;Nrh;kq;fs; Mfpatw;iwg; gw;wpAk;>mitczTmikg;gpy; vt;thW 
nray;gLfpd;wdvd;gJgw;wpAk; Muha;fpd;wdh;. gad;ghl;bw;fhd Muha;r;rpapy; nfhOg;Gkw;Wk; 
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rh;f;fiuMfpatw;wpw;Fg; gjpyhfGjpanghUs;fisg; gad;gLj;Jk; 
topKiwfisGjpjhfcUthf;Ffpd;wdh;.  
 
czTfspy; Ntjpapay;: 
 
ehk; md;whl tho;tpy; cz;Zk; cztpy; ,aw;if my;yJ nraw;ifNtjpg; nghUs;fs; 
fye;Js;sd. ,it kdpjclypy; ntt;NtWgzpfisr; nra;fpd;wd.  
 
Cl;lr;rj;Jfs;:  
 
,it> cztpy; cs;sKf;fpakhdNtjpg;nghUshFk;. clypd; tsh;r;rp>clypay; tsh;rpij 
khw;wq;fs;>Nghd;wnray;fSf;F ,it mtrpakhFk;. ,itcztpy; ,aw;ifahfNth 
my;yJnraw;ifahfNthfhzg;gLfpd;wd. v.fh: Gujq;fs;. itl;lkpd;fs; kw;Wk; jhJf;fs;. 
nray;fSf;F ,it mtrpakhFk;. ,itcztpy; ,aw;ifahfNth my;yJ 
nraw;ifahfNthfhzg;gLfpd;wd. v.fh: Gujq;fs;>itl;lkpd;fs; kw;Wk; jhJf;fs;.  
 
czTr; Nrh;f;iffs;:  
 
,it xUrpy rpwg;ghdnray;ghLfSf;fhfcztpy; Nrh;f;fg;gLk; Ntjpg;nghUl;fs; MFk;. 
gy;NtWtifahdczTr; Nrh;f;iffs; nfhLf;fg;gl;ld.  
 
jlatpay; Ntjpapay;; 
 
Ntjpapaypd; nfhs;iffs; kw;Wk; El;gq;fs; jlatpay; tprhuizfspy; gad;gLfpd;wd. 
jpdrhpgj;jphpiffs; jpUl;L>nfhiy>ghypay; Jd;GWj;jy; Nghd;w mjpf mstpyhd Fw;wk; 
rhh;e;jrkaq;fisg; gw;wpanra;jpfisr; Rke;J tUfpd;wd. ,ij vt;thWFw;wtpay; Jiwapdh; 
tprhhpj;J gFj;jhuha;fpd;wdh;? md;whltho;tpy; eilngWk; epfo;TfSf;fhdMjhuq;fisr; 
Nrfhpf;fTk;> mtw;iw gFg;gha;T nra;aTk;> mjpfftdk; kw;Wk; mwptpay; nfhs;iffspd; 
gad;ghL mtrpakhFk;.  
 
czTr; Nrh;f;iffs;  

tiffs; nray;ghL cjhuzk; 
czTgjg;gLj;jpfs; Ez;Zaphpfshy; Vw;gLk; 

ghjpg;gpypUe;J czitg; 
ghJfhf;fpd;wd.  

tpdpfh;>Nrhbak; 
ngd;NrhNal;>ngd;rhapf; 
mkpyk;>Nrhbak; iel;iul; 

epwkpfs; cztpw;F ,dpa epwj;ijf; 
nfhLf;fpd;wd.  

fNuhl;bdha;Lfs;>Me;Njhradpd;>Fh;
Fkpd; 

nraw;if 
,dpg;G+l;bfs; 

cztpy; ,dpg;Gr; Ritiaf; 
$l;Lfpd;wd.  

rhf;fhPd;>irf;yNkl; 

RitA+l;bfs;  czT tiffspd; Ritia 
Nkk;gLj;Jfpd;wd.  

NkNdhNrhbak; 
FSl;lNkl;>fhy;rpak; il 
FSl;lNkl;  

vjph; 
Mf;]p[Ndw;wpfs;  

Mf;rp[Ndw;wj;ijj; jLj;J 
cztpd; jd;ikiaf; nflhky; 
ghJfhf;fpd;wd. ek;ik 
,jaNeha;fspypUe;J 
ghJfhf;fpd;wd.  

itl;lkpd; C>itl;lkpd; 
E>fNuhl;bd;  

 
Fw;wg;gpd;ddp Ma;tpy; jlatpay; Ntjpayhsh;fs;:  
 
nghJthf> jlatpay; Ntjpapayhsh;fs; Fw;wg;gpd;ddp Ma;tpy; ehd;F gbfspy; Ntiy 
nra;fpd;wdh;.  
 
rhd;Wfs; Nrfhpg;G:  
 
fj;jp> fUtpfs; kw;Wk; gad;gLj;jpa nghUl;fspd; jlaq;fis Kiwahf Nrfhpj;J> Ntjpapay; 
Kiwapy; jfty;fisg; ngWfpwhh;fs;.  
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Mjhuq;fspd; gFg;gha;T:  
 
Fw;wtpay; tof;Ffspy;> ,uj;jk;l> b.vd;.V. Nghd;w nghUl;fis Ma;T nra;J> ahuhy;> 
vg;NghJ Fw;wk; eilngw;wJ Nghd;w jfty;fis mwpfpd;wdh;.  fye;Jiuahly;: 
Fw;wj;jpw;fhd jPh;it mwpa> fhtyhsu;fs;> Jg;gwpthsh;fs; kw;Wk; kw;w jlatpay;> 
tpQ;Qhdpfs; Nghd;wth;fNshL fye;Jiuahly; Nkw;nfhs;fpd;wdh;.  fz;Lgpbg;gpd; mwpf;if: 
,Wjpahf> mth;fs; gFg;gha;T gw;wpa xU mwpf;ifiaj; jahh; nra;fpwhh;fs;.  
 
jlatpay; Ntjpapaypd; topKiwfs;:  
 
jlatpay; Ma;tpy; Ntjpapaypd; nfhs;ifkw;Wk; Kiwfisg; gad;gLj;Jk; jlatpay; 
NtjpapayhdJ> Fw;wg; gpz;zdpiaMuha;tjpy; ngUk; gq;fhw;wptUfpd;wJ. Fw;wtprhuizf;F 
gpd;tUk; topKiwfs; jlatpay; Ma;tfq;fspy; gad;gLj;jg;gLfpd;wd.  
 
ifNuifg; gjpT:  
 
Fw;wk; rhh;e;jtprhuizapy; ifNuifg; gjpTj; jlak; vd;gJ kpf Kf;fpakhd Mjhuq;fSs; 
xd;whFk;. nkd;ikahdNkw;gug;gpy; cs;s ifNuiffs; ngUk;ghYk; xspmy;yJfWg;Gj; J}spd; 
gad;ghl;lhy; mwpag;gLfpd;wd. Mdhy;>fhNrhiyfs; my;yJgpwMtzq;fspy; ifNuiffs; 
mbf;fb kiwe;JtpLfpd;wd. kiwf;fg;gl;lifNuiffisrpyNeuq;fspy; epd;i`l;hpd; 
gad;ghl;bdhy; fhzKbfpwJ. ,Jtpah;itapy; cs;s mkpNdhmkpyq;fSld; tpidahw;Wtjd; 
%yk; CjhepwkhfkhWk;. ifNuiffs; my;yJkw;wFwpg;Gfs; rpyNeuq;fspy; 
mjpfrf;jpAilaNyrh; xspapd; ntspg;ghl;bd; %yKk; fhzg;gLfpd;wd. raNdhmf;hpNyl; 
v];lh; Rthiyia xspUk; tz;zr; rhaj;Jld; Nrh;j;Jgad;gLj;Jk; nghOJifNuiffs; 
ntspg;gLfpd;wd.  
 
caphpay; mstPl;bay;:kdpjcly; gjpTfisMuha;jy; kw;Wk; gFg;gha;Tnra;tij cs;slf;fpa 
mwptpaNycaphpay; mstPl;bay; vdg;gLk;. caphpay; mstPl;bapaypy; cly; gjpTfs; 
fzpdpapy; Vw;fdNtNrkpf;fg;gl;lkhjphpg; gjpTfNshLrhpghh;j;J xg;gPLnra;ag;gLfpd;wd.  
 
My;f`hy; ghpNrhjid:  
 
kJ mUe;jpath;fis gad;ghl;Lmwptpay; %yk; vspjhff; fz;lwpayhk;. ry;gpA+hpf; mkpyk;> 
nghl;lhrpak; il FNuhNkl;>ePh; kw;Wk; nts;spiel;Nul;ilf; nfhz;bUf;Fk; FohapDs; kJ 
mUe;jpath;fisthapdhy; Cjr; nra;Ak; nghOJ kJtpy; cs;s My;f`hy; Mf;]p[Ndw;wk; 
mile;J il FNuhNkl;ilFNuhkpf; madpahfxLf;FfpwJ.  
 
,jdhy; MuQ;RepwmadpahdJ gr;ir epwj;jpw;FkhWfpwJ. xspkpd;fyk; cs;s xUkpd; 
rhjdj;ijg; gad;gLj;jp Nrhjidf; fiurypd; epwj;Jld; epiyahd fiurypd; epwj;ijxg;gpl;L 
vt;tsT kJ mUe;jpAs;shh; vd;gijAk; fz;lwpayhk;. ,ej; NrhjidahdJ> xUeghpd; 
Rthrj;jpd; %yk; ,uj;jXl;lj;jpy; cs;sMy;f`hypd; msittpiuthfmstplg;gad;gLfpwJ.  
 
gad;ghl;LNtjpapaypd; gad;fs;:  
 
ek;ikr; Rw;wp gad;ghl;L Ntjpapaypd; gad;fs; gycs;sd. mtw;iw jtph;f;f ,ayhJ.  
 

• gad;ghl;L Ntjpapay; ek; md;whl tho;f;iff;F vz;zw;w nraw;ifg; nghUl;fisf; 
nfhLj;Js;sJ.  

• gad;ghl;L Ntjpapay; ekJrKjhaj;jpw;FkpfKf;fpakhdgq;fspg;igj; jUfpwJ.  
• xU ehl;bd; nghUshjhutsh;r;rpapy; Kf;fpagq;fspg;igf; nfhLj;Jcyfk; KOtJk; 

Kf;fpagq;fhw;Wfpd;wJ. 
• ek; md;whl tho;f;ifapd; xt;nthUgFjpapYk; gad;ghl;LNtjpapaypd; nghUs;fs; 

mjpfkhfgad;gLfpd;wd.  
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myF 17  -tpyq;Fyfk; 
 
 
• capupdq;fis Kjd; Kjypy; tifg;gLj;jpatu; ];tPld; ehl;ilr; rhu;e;j jhtutpayhsu; 

fNuhy]; ypd;Nda]; vd;gtu; Mthu;. 
 
capupdq;fspd; tifg;ghL 
 
• capupdq;fspd; tifg;ghl;bay; fPNo cs;;s gb epiyfisf; nfhz;Ls;sJ. 

 
• cyfk; 
• njhFjp 
• tFg;G 
• tupir 
• FLk;gk; 
• Ngupdk; 
• rpw;wpdk; 

 
tifg;ghl;bw;fhd mbg;gil 
 
• tpyq;FyfkhdJ fl;likg;G epiyfs; (nry;fspd; njhlu; tupir mikg;G)  ̧rPuikg;G  ̧fU 

%y mLf;F kw;Wk; clw; Fopapd; jd;ik Mfpatw;iw mbg;gilahff; nfhz;L 
tifg;gLj;jglfpd;wd. 

 
fl;likg;G epiy :  
• nry;> jpR> cWg;G kw;Wk; cWg;G kz;lyk; Mfpatw;wpd; mbg;gilapy; capupdq;fs; XU 

nry; capupfs; my;yJ gy nry; capupfs; vd tifg;gLj;jg;gl;Ls;sd 
 
rkr;rPu; :  
• ,J cly; cWg;Gfs; mike;Js;s Kiw MFk;. ,J ,U tifg;gLk;. mit: Mur; 

rkr;rPu; kw;Wk; ,Ugf;fr; rkr;rPu;.  
 
• Mur; rkr;rPu; Kiwapy; tpyq;Ffspd; cly; cWg;Gfs; xU ika mr;rpidr; Rw;wpYk; 

mikf;fg;gl;bUf;Fk;. capupapd; cliy ve;j xU jpirapy; gpupj;jhYk; xj;j rkkhd 
,uz;L ghfq;fshf gpupf;f KbAk;. v.fh: i`buh> n[y;yp kPd;> el;rj;jpu kPd;  

 
• ,Ugf;fr; rkr;rPu; Kiwapy; xU capupapd; cly; cWg;Gfs; ika mr;rpd; ,U 

kUq;fpYk; mikf;fg;gl;bUf;Fk;. ika mr;rpd; topahf cliyg; gpupj;jhy; kl;LNk ,U 
rkkhd ghfq;fshfg; gphpf;f ,aYk;. v.fh. jtis.  

 
fU %y mLf;Ffs;:  
 

• ,it fU cUthf;fj;jpd; nghOJ cUthf;fg;gLfpd;wd. fU%y mLf;FfspypUe;J 
cly; cWg;Gfs; Njhd;wp xU Kjph; caphp cUthfpd;wJ.  

 
• Gw mLf;F> mf mLf;F vd;w ,uz;L fUg;glyq;fisf; nfhz;l caphpfs; <uLf;F 

caphpfs; vdg;gLk;. v.fh: i`l;uh> Gw mLf;F> eL mLf;F> mf mLf;F vd %d;W 
fUg;glyq;fisf; nfhz;l caphpfs; %tLf;F caphpfs; vdg;gLk;. v.fh: Kay;.  

 
clw;Fop:  
 
• clypDs;Ns jputj;jpdhy; epug;gg;gl;l Fop clw;Fop vdg;gLk;. ,J cly; Rtw;wpypUe;J 

czTg;ghijiag; gphpf;fpwJ. cz;ikahd clw;Fop my;yJ rPNyhk; (Coelom) vd;gJ 
eL mLf;fpDs;Ns mike;Js;sJ.  
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• clw;Fopapd; jd;ikapd; mbg;gilapy; tpyq;Ffs; %d;W tiffshfg; gphpf;fg;gl;Ls;sd. 

mit:  
 

1. clw;Fop mw;wit v.fh: ehlhg;GOf;fs;  
2. ngha;ahd clw;Fop nfhz;lit. v.fh> cUisg;GO  
3. cz;ikahd clw;Fop cilait. v.fh: kz;GO> jtis  

 
• KJF ehzpd; mbg;gilapy; tpyq;Ffs; ,uz;L FOf;fshf tifg;gLj;jg;gl;Ls;sd. 

mit:  
 

1. KJF ehzw;wit (Invertebrate)  
2. KJF ehZs;sit (Chordate) Kjy; KJF ehZs;sit kw;Wk; KJnfYk;gpfs; 

(Vertebrata)  
 

• KJF ehz; ,y;yhj tpyq;Ffs; KJF ehzw;wit vd;Wk;> KJF ehz; cs;s 
tpyq;Ffs; KJF ehZs;sit vd;Wk; miof;fg;gLfpd;wd.  
 

,U ngahpLk; Kiw:  
 
• fNuhy]; ypd;Nda]; vd;ghh; caphpdq;fSf;F ,U ngah;fspLk; Kiwia 

mwpKfg;gLj;jpdhh;.  
 

• mjpy; Kjy; ngah; Nghpdk; (Genus) vdg;gLk;. mjd; Kjy; vOj;J nghpajhf (Capital 
letter) ,Uf;Fk;. ,uz;lhtJ ngah; rpw;wpdk; (Species) MFk;. ,g;ngah; rpwpa vOj;jpy; 
(Small letter) vOjg;gLk;.  
 
 
 

nghJg; ngah; ,U nrhw;ngah; 

mkPgh mkPgh GNuhba];  

i`buh i`buh ty;fhhp];  

cUisg;GO  m];fhhp]; Yk;gphpaha;l;]; 

ehlhg; GO  Bdpah Nrhypak; 

kz;GO  yhk;gpNlh khhpl;b / nghpNahdpf;]; 
vf;];fNtl;l];  

ml;il  `pUbNdhpah fpuhDNyhrh 

fug;ghd; G+r;rp  nghpg;gpshdl;lh mnkhpf;fhdh  

ej;ij igyh FNshNghrh  

el;rj;jpu kPd;  m];bhpa]; Ungd;]; 

jtis  uhdh n`f;rhlhf;ilyh 

Rth;gy;yp nghlhh;rp]; kpAuhyp]; 
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fhfk;  fhh;t]; ];ngyd;nld;];  

kapy; ghNth fphp];Nll];  

eha; Nfdp]; ngkpypahhp]; 

G+id  /nghp]; /ngyp];  

Gyp ghd;juh ilfphp]; 

kdpjd;  N`hNkh nrgpad;]; 

 
KJFehzw;wit:  
 
njhFjp – JisAlypfs; (Nghhp/nguh):  
 
• ,it midj;Jk; gy nry;fisf; nfhz;l> ,aq;Fk; jd;ikaw;w ePh; tho; caphpfs; 

MFk;. ,it nry;fs; mstpyhd fl;likg;igg; ngw;Ws;sd. ,tw;wpd; cly; 
M];bah (Ostia) vdg;gLk; vz;zw;w Jisfshy; Jisf;fg;gl;Ls;sJ. ePuhdJ 
,j;Jis topahf Eioe;J ePNuhl;l kz;lyj;ij milfpwJ. ,e;j ePNuhl;lj;jpd; 
topahf czT kw;Wk; Mf;rp[d; cly; KOtJk; Row;rpailfpd;wd. cly; 
RtuhdJ ];gpf;A+y;]; (Spicules) vd;Dk; Ez;Kl;fisf; nfhz;Ls;sJ. ,J rl;lf 
mikg;ig cUthf;FfpwJ. ,it ghypd kw;Wk; ghypyh Kiwfspy; ,dg;ngUf;fk; 
nra;Ak; ,ay;Gilait. v.fh: A+gpnyf;nly;yh> irfhd;.  

 
njhFjp – FopAlypfs; (rPnyd;bNul;llh my;yJ epNlhpah)  
• FopAlypfs; ePh; tho;tdthFk;. ngUk;ghYk; ,it fly; kw;Wk; rpy ed;dPh; 

epiyfspy; tho;tdthFk;. ,it gy nry;> Mur; rkr;rPh; kw;Wk; jpR mstpyhd 
fl;likg;Gg; ngw;wit.  
 

• cly; Rtw;wpy; Gw mLf;F (ectoderm) mf mLf;F (endoderm) vd ,U 
mLf;Ffs; cz;L. ,t;tLf;FfSf;fpilNa kPNrhfpspah (nry;fshy; Mf;fg;glhj) 
vDk; mlh; $o;kg; nghUs; cz;L. 

 

• ,tw;wpy; rPyz;buhd; vd;Dk; tapw;Wf; Fop fhzg;gLfpwJ. ,f;FopahdJ tha; 
Jthuj;jpd; %yk; ntspj; njhlh;G nfhz;Ls;sJ. thiar; Rw;wp rpwpa czh; 
ePl;rpfs; cs;sd. Gwg;gilapy; nfhl;Lk; nry;fs; my;yJ epnkl;Nlhrp];l;fs; 
(epNlhgpsh];l;fs; - Cindoblasts) mike;Js;sd.  

 

• gy FopAlypfs; gy;YUt mikg;igg; ngw;Ws;sd. ,J xNu njhFjpiar; rhh;e;j 
ntt;NtW caphpdq;fspd; mikg;G kw;Wk; gzpapy; fhzg;gLk; khw;wkhFk;. 
,t;Taphpfs; ghypd kw;Wk; ghypyh Kiwfspy; ,dg;ngUf;fk; nra;fpd;wd. v.fh: 
`l;uh> n[y;yp kPd;  

 

njhFjp – jl;ilg;GOf;fs; (gpshl;b n`y;kpd;j];):  

• ,it ,Ugf;fr; rkr;rPUila> %tLf;Ffs; nfhz;l> cly; Fopaw;w tpyq;FfshFk;. 
,tw;Ws; ngUk;ghyhdit xl;Lz;zp tho;f;ifia Nkw;nfhz;Ls;sd. ,it 
cwpQ;rpfs; kw;Wk; nfhf;fpfs; cjtpahy; tpUe;Njhk;gpapd; clypy; 
xl;bf;nfhs;fpd;wd. fopT ePf;fkhdJ rpwg;G tha;e;j njhlh; nry;fshy; 
eilngWfpwJ. ,it ,U ghy; caphpfs; MFk;. mjhtJ> Mz; kw;Wk; ngz; ,dg; 
ngUf;f cWg;Gfshdit xNU caphpapy; fhzg;gLk;. v.fh: fy;yPuy;> GO> ehlhg;GO  
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njhFjp – epkl;Nlhlh (cUisg; GOf;fs;):  
 

• ,it ,Ugf;fr; rkr;rPh;> %tLf;fs; nfhz;l tpyq;FfshFk;. ,it ngha;ahd 
clw;Fopfisf; nfhz;lit. ,tw;wpy; gy;tif jdpj;J kz;zpy; tho;gitahFk;. 
kw;wit xl;Lz;zpg; GOf;fshf cs;sd. cly; cUis tbtYk;> ,U Kidfs;; 
$h;ikahfTk; cs;sd. fz;lq;fs; mw;w Nkw;Gwj;jpy; fpA+l;bfs; vd;Dk; nky;ypa 
ciwahy; cly; #og;gl;Ls;sJ. ,it jdpg;ghy; caphpfshFk;. ahidf;fhy; Neha; 
kw;Wk; M];fhhpah]p]; Mfpait ,it Njhw;Wtpf;Fk; Neha;fshFk;. v.fh: 
M];fhhp];> Tr;rphphpah  
 

njhFjp – tisjirg;GOf;fs; (md;dyplh):  
 

• ,it ,Ugf;fr; rkr;rPh;> %tLf;F> cz;ikahd clw;Fop kw;Wk; cWg;G 
kz;lyq;fSila Kjy; caphpfshFk;. clyhdJ> Gwj;jpy; nkl;lhkpah;]; vd;w 
fz;lq;fs; ngw;W> tisaq;fs; Nghd;W xd;Wld; xd;W ,ize;J fhzg;gLfpd;wd. 
,jw;F md;Dyp vd;W ngah;. cly; fpA+l;bfps; vd;Dk; <ug;gir kpf;f ciwahy; 
#og;gl;Ls;sJ. rPl;lhf;fs; kw;Wk; ghuNghbahf;fs; ,lg;ngah;r;rp cWg;GfshFk;. 
,it ,Ughy; my;yJ xUghy; caphpfshFk;. v.fh: ePhp];> kz;GO> ml;il  
 

njhFjp : fZf;fhypfs; (Mh;j;NuhNghlh):  
 

• fZf;fhypfs; tpyq;Ffspd; kpfg; nghpa njhFjpahFk;. ,it ,Ugf;f rkr;rPh;> 
%tLf;fs; kw;Wk; cz;ikahd clw;FopAila tpyq;Ffs;. ,tw;wpd; cly; jiy> 
khh;G> tapW vdg; gphpf;fg;gl;Ls;sJ. xt;nthU fz;lKk; xU Nfhb ,izg;Gf; 
fhy;fisg; ngw;Ws;sJ. clypd; Nkw;Gwj;jpy; ifl;bd; ghJfhg;G ciwahf 
cs;sJ. tsh;r;rpapd; NghJ Fwpg;gpl;l fhy ,ilntspapy; ,it cjph;fpd;wd. 
,e;epiyf;F NjhYhpj;jy; (Moulting) vd;W ngah;. ,e;j epfo;tpd; %yk; ,tw;wpd; 
Nkw;Gw ciw cjph;f;fg;gl;L kPz;Lk; cUthf;fg;gLfpd;wJ.  
 

• clw;FopahdJ `PNkhypk;g; vd;w jputj;jpdhy; (,uj;jk;) epug;gg;gl;Ls;sJ. ed;F 
tiuaWf;fg;gl;l ,uj;jf; Foy;fs; ,y;yhjjhy; ,uj;jk; cly; KOtJk; 
Rw;wptUfpwJ. ,e;j tif ,uj;jk; xl;lk; jpwe;j tif ,uj;j xl;lk; (Open 
Circulatory System) vdg;gLk;. gy epytho; fZf;fhypfs; buf;fpah vDk; Ez; 
%r;Rf; Foy; %ykhf Rthrk; Nkw;nfhs;fpd;wd. ,jpy; fopT ePf;f cWg;Gfshf 
khy;gP[pad; Foy;fSk;> gr;ir Rug;gpfSk; fhzg;gLfpd;wd. Mz;> ngz; ,uz;Lk; 
jdpj;jdp caphpfshf cs;sd. v.fh: ,why;> ez;L> fug;ghd;G+r;rp> kutl;il  

 
njhFjp : nky;Ylypfs; (nkhy];fh):  

• ,it ed;dPh;> fly; ePh; kw;Wk; epyk; Nghd;w gy jug;gl;l thoplq;fspy; thOk; 
jd;ik ngw;w kpfg;nghpa njhFjpiar; Nrh;e;j tpyq;fpdq;fs; MFk;. ,Ugf;fr; 
rkr;rPh; ngw;wit.  
 

• clw;fz;lq;fs; mw;w nkd;ikahd cly; mikg;igf; nfhz;lit. clyhdJ 
jiy> jirapdhyhd ghjk; kw;Wk; cs; cWg;Gj; njhFg;G vd %d;W gFjpfshfg; 
gphpf;fg;gl;Ls;J.  

 

• ghjk; ,lg;ngah;r;rpapy; cjTfpwJ. cliyr;Rw;wp Nkd;by; vd;Dk; nkd;Nghh;itAk; 
(Mantle) mjd; ntspg;Gwj;jpy; Nkd;byhy; Ruf;fg;gl;l fbdkhd fhy;rpaj;jpdhyhd 
XLk; (Calcareous shell)  fhzg;gLfpd;wd.  
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• nrTs;fs; (bdpbak;) myyJ EiuaPuy; %ykhfNth my;yJ ,uz;bd; %ykhfNth 
Rthrk; eilngWfpwJ. ,it jdpg;ghy; caphpfshFk;. kw;Wk; tsh;r;rpapd; NghJ 
yhh;th epiyfs; fhzg;gLfpd;wd. v.fh: Njhl;lj;J ej;ij> Mf;Nlhg];.  

 
njhFjp : Kl;Njhypfs; (vifNdh nlh;Nkl;lh):  

• ,t;Taphpdq;fs; midj;Jk; flypy; tho;git. ,it %tLf;F> cWg;G kz;ly 
fl;;likg;G kw;Wk; cz;ikahd clw;Fop nfhz;litahFk;. Kjph; caphpfs; Mur; 
rkr;rPh; nfhz;litfshfTk;> ,sk; caphpfs; (yhh;thf;fs;) ,Ugf;fr; rkr;rPh; 
nfhz;itfshfTk; cs;sd. jputj;jpdhy; epuk;gpa th];Fyhh; mikg;G (Water 
vascular system) ,j;njhFjpapd; rpwg;Gg; gz;ghFk;. ,it Foha;f; fhy;fs; (Tube 
feet) %yk; ,lg;ngah;r;rp nra;fpd;wd. ,jd; Gwr;rl;lfk; fhy;rpak; jfLfshYk; 
(Calcareous ossicles) ntspg;Gw Kl;fshYk; (Spicules) Ez; ,Lf;fpfshYk; 
(Pedicellaria) #og;gl;Ls;sJ. v.fh: el;rj;jpu kPd;> fly;Fg;gp.  
 

njhFjp : miu ehzpfs;:  
 
• ,it nkd;ikahd GO tbtk; nfhz;l kw;Wk; fz;lq;fs; mw;w cliyf; nfhz;l 

caphpfshFk;. ,it ,Ugf;f Mur; rkr;rPh; kw;Wk; cz;ikahd clw;Fop 
nfhz;lit. ,it KJehz; cs;s kw;Wk; KJFehzw;wtw;wpd; gz;Gfisf; 
nfhz;lit. ,tw;wpy; nrTs;fs; fhzg;gLk;. Mdhy; KJFehz; ,Ug;gjpy;iy.  
 

• ,it firapiofshy; czT+l;lj;ij Nkw;nfhs;fpd;wd. NkYk;> ,it tis 
Njhz;b thOk; caphpfs; MFk;. v.fh: gyNdhfpyh]]; (Vfhd; GOf;fs;). 

 
KJFehZs;sit (Chordata):  
 

• KJFehZs;sitfspy; KJFehz;> KJFg;Gw euk;Gtlk; kw;Wk; ,iz nrTs; 
igfs; Mfpa rpwg;G mk;rq;fs; fhzg;gLfpd;wd. ePz;l> Nfhy; Nghd;w KJFehz; 
,t;Taphpapd; KJFg;Gwj;ijj; jhq;fpAs;sJ. NkYk;> ,J czTg;ghijiaAk; 
euk;Gj; jpRitAk; gphpf;fpwJ. midj;J KJFehzpfSk;> %tLf;F kw;Wk; 
cz;ikahd clw;Fop nfhz;litahFk;. ,j;njhFjp> ,uz;L FOf;fshfg; 
gphpf;fg;gl;Ls;sd. mit Kd;KJF ehzpfs; kw;Wk; KJnfYk;Gs;sitfs; MFk;.  
 

Kd;KJF ehZs;sit (Prochordata):  
 
• ,it KJnfYk;gpfspd; Kd;Ndhbfshff; fUjg;gLfpd;wd. KJFehz; mikg;gpd; 

mbg;gilapy; ,it ,uz;L Jiz njhFjpfshfg; gphpf;fg;gl;Ls;sd. mit thy; 
KJFehzpfs; (A+Nuh fhh;Nll;lh) kw;Wk; jiyKJF ehzpfs; (nrghNyh fhh;Nll;lh) 
vd;gitahFk;.  
 

 KJnfYk;gpfs; (Vertebrata):  
 
• ,t;tpd tpyq;Ffspd; KJnfYk;Gj; njhlh; ,tw;wpd; rpwg;gk;rkhfpd;wJ. tsh;epiy 

mikg;gpYs;s KJFehz;> Kjph; caphpapy; mr;R vYk;gpdhyhd KJnfYk;Gj; 
njhluhf khw;waikf;fg;gLfpd;wJ. ,J clypd; gpujhd rl;lfkhf mikfpwJ. 
KJnfYk;gpfs; MW tFg;Gfshfg; gphpf;fg;gl;Ls;sd.  
 

tFg;G – tl;lthAilad:  
 

• tl;lthAila caphpfs; jhilaw;w KJnfYk;gpfshFk;. (tha;j; Jthuk; 
jhilfshy; #og;glhj epiy). 
 

kPd;fs;:  
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• kPd;fs; Fsph; ,uj;jg; gpuhzpfshd (Poikilothermic), ePh; tho; KJnfOk;gpfs; 

MFk;.  
 

• mjd; Rthrk; nrTs;fs; topahf epfo;fpwJ.  
 

• ,jak; Mhpf;fps;> ntd;bhpf;fps; vd ,U miwfisf; nfhz;lJ. ,uz;L 
Kf;fpakhd kPd;tiffs; cs;sd.  

 
1. FWj;njYk;G kPd;fs;: ,tw;wpy; vYk;Gr; rl;lfk; FWj;njYk;gpdhy; MdJ v.fh: 

Rwh> ];Nfl;];.  
2. vYk;G kPd;fs;: vYk;Gr; rl;lfj;ijf; nfhz;lit v.fh: nfz;il> klit.  

 
tFg;G : ,U tho;tpfs;:  

• ,it Kjd; Kjypy; Njhd;wpa ehd;F fhypfshFk;. ePh; kw;Wk; epyr; #o;epiyapy; 
tho;tjw;fhd jftyikg;gpidg; ngw;Ws;d. clyhdJ jiy> cly; vd ,U 
gFjpfshfg; gphpf;fg;gl;Ls;sJ. NjhyhdJ <ug;gjkhd Rug;gpfisg; ngw;W 
nrjpy;fsw;wjhf cs;sJ.  
 

• RthrkhdJ nrTs;fs;> EiuaPuy;fs;> Njhy; kw;Wk; njhz;il topahf 
eilngWfpwJ. ,jakhdJ ,uz;L Mhpf;fps;fs;> xU ntd;bhpf;fps; vd %d;W 
miwfisf; nfhz;lJ. Kl;ilfs; ePhpy; ,lg;gLfpd;wd. tsh; cUkhw;wj;jpy; 
jiyg; gpul;il (Tadpole) vDk; yhh;th Kjph; caphpahfpwJ. v.fh: jtis> Njiu.  

 
tFg;G : Ch;td  

• epyj;jpy; tho;tjw;Fj; Njitahd KOikahd jftikg;gpidg; ngw;w Kjy; 
KJnfYk;G tFg;G Ch;tdthFk;. Njhypd; Nkw;gwj;jpy; nrhunrhug;ghd Kl;fs; 
Nghd;w nrjpy;fs; cs;sd. ,tw;wpy; Rthrk; EiuaPuy; %yk; eilngWfpwJ. 
,jaj;jpy; %d;W miwfs; fhzg;gLk;. Mdhy;> Kjiyfspy; kl;Lk; ehd;F 
miwfs; cz;L. jbj;j Njhy; Nghd;w XLila Kl;ilfis ,Lfpd;wd. v.fh: 
Xzhd;> gy;yp> ghk;G> Mik. 
 

tFg;G : gwg;gd:  
 

• KJnfYk;gpfspy; Kjy; ntg;g ,uj;j (Homethermic) caphpfs; gwitfshFk;. 
,it gwg;gjw;Nfw;w rpwg;ghd jftikg;Gfisg; ngw;Ws;sd. ,tw;wpd; fjph; tbtk; 
nfhz;l clyhdJ jiy> fOj;J> cly; kw;Wk; thy; vd ehd;F gFjpfisf; 
nfhz;lJ.  

• clyhdJ ,wFfshy; %lg;gl;Ls;sJ. ,jpy; Kd;dq;fhy;fs; ,wf;iffshf 
cs;sd. gpd;dq;fhy;fs; elg;gjw;Fk;> XLtjw;Fk;> ePe;Jtjw;Fk; Vw;g jftikg;igg; 
ngw;Ws;sd. fhw;wiwfisf; nfhz;l EiuaPuy; %yk; Rthrk; eilngWfpwJ. 
vYk;Gfs; nkd;ikahdit. vYk;GfspDs; fhw;iwfs; cz;L. vdNt> ,tw;wpd; 
vil Fiwthf ,Uf;Fk;. Kl;ilfspy; mjpfsT fUTzT cz;L. Kl;ilfs; 
fbdkhd fhy;rpak; kpFe;j XLilait. v.fh: fpsp> fhfk;> fOF> Gwh> 
neUg;Gf;Nfhop. 

 
tFg;G : ghY}l;bfs;:  
 

• ghY}l;bfs; Fsph; ,uj;j tpyq;Ffs; MFk;. ,tw;wpd; cly; Nuhkq;fshy; 
Nghj;jg;gl;Ls;sJ.  
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• cly; Njhypy; tpah;itr; Rug;gpfs; kw;Wk; vz;nza;r; Rug;gpfs; cz;L. clyhdJ 
jiy> fOj;J> tapW kw;Wk; thy; gFjpfshfg; gphpf;fg;gl;Ls;sJ.  

 
• ghY}l;Lk; Rug;gpfs;> ngz; caphpfspy; fhzg;gLfpd;wd. ntspf;fhJ kly; ,tw;wpy; 

fhzg;gLfpwJ. ,jak; ehd;F miwfSilaJ. Kl;ilapLk; ghY}l;bfisj; jtpu 
(gpshl;bg];) kw;wit Fl;bfis <Dfpd;wd. jha; - Nra; ,izg;Gj;jpR ,tw;wpd; 
rpwg;gk;rkhFk;. v.fh: vyp> Kay;> kdpjd;.  
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myF - 18 
jpRf;fspd; mikg;G  

 

• Fwpg;gpl;l nraiyr; nra;tjw;fhf tbtikf;fg;gl;Ls;s nry;fs; jpRf;fs;; vd 
miof;fg;gLfpd;wd. jpRf;fspd; njhFg;G cWg;ghf khwp jdpr;rpwg;G kpf;f 
Ntiyiar; nra;fpd;wdJ.  
 

jhtu jpRf;fs;:  
 
• jhtu jpRf;fs; nghJthf ,uz;lhf tifg;gLj;jg;gLfpd;wd. mit:  

1. Mf;Fj;jpR my;yJ Edpahf;F jpRf;fs;  
2. epiyahd jpRf;fs;  

 
Mf;Fj;jpR:  
 
• nkhp];Nlh]; (Mf;Fj;jpR) vDk; thh;j;ij fpNuf;f nkhopapy; ,Ue;J ngwg;gl;ljhFk;. 

,jd; nghUs; gFg;gilAk; jd;ikAilaJ my;yJ nry; gFg;G nray;ghLilaJ 
vd;gjhFk;. njhlh;e;J gFg;gilAk; jd;ik nfhz;l xj;j msTila Kjph;r;rp 
milahj nry;fspd; njhFg;G Mf;Fj;jpR vdg;gLk;.  
 

Mf;Fj;jpRf;fspd; rpwg;Gg; gz;Gfs;:  
 

1. caph; cs;s nry;fshy; Mdit  
2. ikl;lh]p]; nry;gFg;Gf;F cl;glf;$bait.  
3. ,it czit NRkpg;gjpy;iy.  

 
miktplj;ij mbg;gilahff; nfhz;L Mf;Fj;jpRtpd; tiffs;:  
 

• miktplj;ij mbg;gilahff; nfhz;L Mf;Fj; jpRf;fs; %d;W tifahf 
gphpf;fg;gl;Ls;sd. mit 1. Edp Mf;Fj; jpR 2. ,ilahf;Fj; jpR 3. gf;f Mf;Fj; 
jpR. 
 

Edp Mf;Fj; jpR:  
 

• tsUk; Nth; kw;Wk; jz;bd; Edpfspy; Edp Mf;Fj;jpRf;fs; fhzg;gLfpd;wd. ,it 
jhtuj;jpy; ePs;Nghf;F tsh;r;rpia Vw;gLj;Jfpd;wd.  
 

,ilahf;Fj; jpR:  
 

• ,it Kjy; epiy Mf;Fj;jpRtpd; xU gFjp MFk;. epiyahd jpRg;gFjpfSf;F 
,ilNa ,it fhzg;gLfpd;wd. ,il Mf;Fj;jpR ,iyapd; mbg;gFjpapNyh (v.fh: 
igd];jhtuk;)> fZtpilg;gFjpapd; mbapNyh (v.fh: Gw;fs;) fhzg;gLfpd;wd.  
 

gf;f Mf;Fj;jpR:  
 

• ,it jz;L kw;Wk; Nthpd; gf;fthl;by; mjd; ePs mr;Rf;F ,izahff; 
fhzg;gLfpd;wd. ,it jhtug; gFjpapd; msit mjpfhpf;fr; nra;fpd;wd.  
 

epiyj;j jpRf;fs;:  
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• epiyj;j jpRf;fs; gFg;gilAk; jpwid epue;jukhfNth my;yJ jw;fhypfkhfNth ,oe;j 
jpRf;fshFk;. rpy Neuj;jpy; mit gFjp my;yJ KO Mf;Fj;jpRthf khWfpd;wd. 
epiyj;j jpRf;fs; ,Utifg;gLk;. mit : 1. vspajpR kw;Wk; 2. $l;Lj;jpR. 
 

 
vspajpR:  
 
• xj;j mikg;G kw;Wk; nray;fisAila nry;fshy; Md jpR vsspjpR MFk;. 

cjhuzk;: ghud;ifkh> Nfhyd;ifkh kw;Wk; ];fsPud;ifkh.  
 

ghud;ifkh: 
 
• ghud;ifkh capUs;s nry;fshy; Md vspa epiyj;j jpRf;fs; MFk;. ghud;ifkh 

nry;fs; rk msTila> nky;ypa Rth; cila Kl;il tbt my;yJ gyNfhz 
mikg;Gila nry; ,ilntspAld; $ba jpRthFk;. ePh;j; jhtuq;fspy; ghud;ifkh 
nry;fs; fhw;wpilg; gFjpiaf; nfhz;Ls;sjhy; mtw;wpw;F Vud;ifkh vd;W ngah;. 
ghud;ifkh jpRf;fs; kPJ xspgLk;nghOJ mit gRq;fzpfq;fis cw;gj;jp 
nra;fpd;wd. mg;nghOJ mit FNshud;ifkh vdg;gLk;.  
 

• rijg;gw;Ws;s kw;Wk; twz;l epyj; jhtuq;fspy; ghud;ifkh ePiu Nrkpf;fpwJ. NkYk;> 
czT Nrkpj;jy;> cwpQ;Rjy;> kpjj;jy;> Ruj;jy; kw;Wk; gy Ntiyfisr; nra;fpwJ.  

 

Nfhyd;ifkh:  
 

• Nfhyd;ifkh Gwj;NjhYf;Ff; fPNoAs;s capUs;s jpRthFk;.  
 

• Nfhyd;ifkh jhtu cWg;GfSf;F typik mspf;fpwJ.  
 

];fpsPud;ifkh:  
 

• ];fpsPud;ifkh ypf;dpdhy; Md jbj;j nry;Rtiu cilaJ. ];fpsPud;ifkh nry;fs; 
Kjph;e;j epiyapy; GNuhl;Nlhgpsh]k; mw;Wf; fhzg;gLk; ,we;j nry;fshFk;. ,it 
,Utifg;gLk; ehh;fs; kw;Wk; ];fpsPiuLfs;.  
 

$l;Lj;jpRf;fs;:  
 

• xd;Wf;F Nkw;gl;l gytif nry;fshy; Mdit $l;Lj;jpRf;fs; MFk;. me;j nry;fs; 
midj;Jk; xd;whf xU Fwpg;gpl;l gzpia Nkw;nfhs;Sk;. ,it ghud;ifkh kw;Wk; 
];fpsPud;ifkh nry;fisAk; nfhz;Ls;sd. ,Ue;jNghjpYk; Nfhyd;ikkh nry;fs; 
,e;j jpRtpy; fhzg;gLtjpy;iy. nghJthd cjhuzk; : iryk; kw;Wk; /GNshak;.  
 

1. iryk;:  
 

• ,J xU flj;Jk; jpRthFk;. ,J ePH; kw;Wk; fdpk Cl;lr;rj;Jf;fis NthpypUe;J 
jhtuj;jpd; ,iyg;gFjpf;F Nky; Nehf;fp flj;Jk;. NkYk; iryk; jhtu clYf;F 
cWjp mspf;fpwJ. iryk; gy;NtW tifahd cWg;Gfshy; MdJ. mit: iryk; 
buf;fPLfs;> iryk; ehh;fs;> iryf; Foha;fs;> kw;Wk; iryk; ghud;ifkh MFk;.  
 

2. /GNshak;:  
 

• iryk; Nghd;W /GNshak; xU $l;Lj;jpRthFk;. ,tw;wpYk; fPo;fz;l $Wfs; 
fhzg;gLfpd;wd.  

1. ry;yilf;Foha; $Wfs; 
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2. Jiz nry;fs;  
3. /GNshak; ghud;ifkh  
4. /GNshak; ehh;fs;  

 
iryk; kw;Wk; /GNshaj;jpw;F ,ilNaAs;s NtWghLfs;  
 

iryk; /GNshak; 
czT kw;Wk; fdpkq;fisf; 
flj;Jfpd;wd.  

fhpkf; fiunghUl;fs; my;yJ czTg; 
nghUl;fisf; flj;Jfpd;wd.  

flj;jy; ngUk;ghYk; xNu jpirapy; 
elf;fpwJ. mjhtJ NthpypUe;J 
jhtuj;jpd; Nky; gFjpfSf;F  

flj;jy; ,U jpirfspYk; elj;JfpwJ. 
,iyapypUe;J tsUk; kw;Wk; Nrkpg;G 
cWg;Gf;F my;yJ Nrkpg;G cWg;gpy; 
,Ue;J tsUk; ghfq;fSf;F  

buf;fPLfs; kw;Wk; iryf; Foha;fs; 
%yk; flj;Jfpd;wd.  

ry;yilf; Foha;fs; %yk; 
flj;Jfpd;wd.  

iryf;Foha;fs;> buf;fPLfs;> iryk; 
ghud;ifkh kw;Wk; iryk; ehh;fshy; 
Mdit. 

/GNshak; Jiz nry;fs; /GNshak; 
ghud;ifkh> ry;yilf; $Wfs; kw;Wk; 
/GNshak; ehh;fshy; Mdit.  

 
Mf;Fj;jpR kw;Wk; epiyj;j jpRtpw;F ,ilNaAs;s NtWghLfs;:  
 

Mf;Fj;jpR epiyj;jpR 
,jd; nry;fs;> mstpy; rpwpait. Nfhs 
my;yJ gy;Nfhz tbtKs;sit kw;Wk; 
NtWghlw;wit  

,jd; nry;fs; nghpait> 
NtWgl;lit gy;NtW 
tbtKilait.  

irl;Nlhgpsh]k; mlh;j;jpahdJ. 
ntw;wplq;fs; fhzg;gLtpy;iy  

capUs;s epiyj;j nry;fspd; 
ikaj;jpy; nghpa ntw;wplq;fs; 
cs;sd.  

nry;fSf;F ,ilNa ,ilntspapy;iy nry;fSf;F ,ilNa ,ilntsp 
cz;L 

nry;Rth; nky;ypa kw;Wk; nefpOk; 
jd;ikAilaJ. 

nry; Rth; jbj;jJ 

epA+f;spa]; nghpaJ kw;Wk; 
Kf;fpaj;Jtk; ngw;wJ.  

epA+f;spa]; vspjpy; fhzg;glf; 
$bajpy;iy  

nry;fs; njhlh;e;J tsUk; kw;Wk; 
gFg;gilAk; 

nry;fs; rhjhuzkhf 
gFg;giltjpy;iy 

,it jhtu clYf;F cWjpiaAk; 
nefpo;r;rpj; jd;ikAk; mspf;fpd;wd.  

,it cWjpia kl;LNk 
mspf;fpd;wd.  

 
tpyq;F jpRf;fs;:  
 

• jpRf;fs; gw;wpa gbg;gpw;F jpRtpay; (`p];Nlhy[p) vd;Wk; ngah;.  
 

• tpyq;F jpRf;fs; mtw;wpd; mikg;G kw;Wk; nray;ghLfis mbg;gilahff; nfhz;L 
fPo;fhZk; ehd;F mbg;gil tiffshfg; gphpf;fg;gl;Ls;sd.  

  1. vgpjPypaj; jpR   2. ,izGj;jpR  
  3. jirj; jpR    4. euk;Gj; jpR 
  
vgpjPypay; jpR:  
 

• ,J vspa jpR MFk;. vgpjPypa jpRthdJ xd;W my;yJ gy mLf;F nry;fshy; Mfp 
clypd; ntspg;Gwg;gFjpiaAk; cs; cWg;GfisAk; #o;e;Js;sJ.  
 

vgpjPypaj; jpRf;fspy; ,U tiffs; cz;L:  
1. vspa vgpjPypak;: mbj;jsr; rt;tpd; kPJ mike;j> xw;iw mLf;F nry;fshy; 

MdJ.  
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2. $l;L vgpjPypak;: ,J gy mLf;F nry;fshy; MdJ. kpf Mo;e;j nry; mLf;F 

kl;LNk mbj;jsr; rt;tpd; kPJ nghjpe;Js;sJ.  
 

vgpjPypaj; jpRf;fspd; nray;ghLfs;:  
 
1. clypd; ntspg;gFjpia %bAs;s Njhy;> vgpjPypa nry;fshy; MdJ. ,e;j nry;fs; 

mbj;jsj;jpy; cs;s nry;fis fha;e;J NghfhkYk;> fhak; milahkYk; kw;Wk; 
Ez;Zaphpfspd; njhw;Wf;fspypUe;Jk; ghJfhf;fpwJ.  
 

2. ,it ePh; kw;Wk; rj;Jf;fis cwpQ;r cjTfpd;wd.  
 

3. fopTg; nghUs;fis ePf;Fk; gzpapy; <LgLfpd;wd.  
4. rpy vgpjPypa jpRf;fs; Ruj;jpy; nray;gLfpd;wd. mit gy;NtW tifahd caph; 

Ntjpg;nghUl;fshd tpah;it> ckpo;ePh;> Nfhio kw;Wk; nehjpfisr; Ruf;fpd;wd.  
 

vspa vgpjPypak;:  
 
• ,J xw;iw mLf;F nry;fshy; cUthdJ. clw;Fop kw;Wk; ehsq;fspd; cl;G+r;R 

vgpjPypaj;jhy; MdJ. vspa vgpjPypak; fPo;fhZk; tiffshfg; gphpf;fg;gl;Ls;sJ.  
 

jl;il vgpjPypak;:  
 

• jl;il vgpjpPypak; ghij rt;T vd;Wk; mwpag;gLfpd;wJ. ,it tha;f;Fop> EiuaPuypd; 
Ez; fhw;Wg;igfs;> rpWePufj;jpd; mz;ikr; RUs; #oy;> uj;j ehsq;fs;> Njhy; Nky; 
ciw kw;Wk; ehf;F Mfpatw;wpy; nkd;ikahd G+r;rhf cs;sJ. ,it fhaq;fs;> 
twz;L Nghjy; kw;Wk; Neha;f;fpUkpfs; GFjypy; ,Ue;J cliyg; ghJfhf;fpd;wd.  
 

fdrJu tbnthj;j vgpjPypak;:  
 

• ,e;j jpR> ijuha;L> ckpo;ePh; Rug;gpfs;> tpah;itr; Rug;gpfs; kw;Wk; ehsKila 
fizar; Rug;gp Mfpatw;wpy; cs;sd. NkYk;> ,J rpWFly; kw;Wk; neg;uhdpd; Foy; 
gFjpapy; (rpWePuf Foy;) Ez; cwpQ;rpfshf fhzg;gLfpwJ. ,jdhy; cwpQ;Rk; gug;G 
mjpfhpf;fpwJ. ,tw;wpd; Kf;fpa nray; Ruj;jy; kw;Wk; cwpQ;Rjy; MFk;.  
 

J}z; vgpjPypak;:  
 

• ,J ePz;l J}z;fisg; Nghd;w xw;iw mLf;F nry;fshy; MdJ. cl;fU> nry;fspd; 
mbg;gFjpapy; mike;Js;sJ. ,J ,iug;ig> gpj;jg;ig> gpj;jehsk;> rpWFly;> 
ngUq;Fly;> mz;lf;Foy; kw;Wk; Nfhior; rt;tpYk; glh;e;J fhzg;gLfpwJ. ,it 
Kf;fpakhf Ruj;jy; kw;Wk; cwpQ;Rjy; Ntiyiar; nra;fpd;wd.  

 
FWapio vgpjPypak;:  
 

• rpy J}z; vgpjPypaq;fs; Nuhkq;fs; Nghd;w nkd;ikahd ntspePl;rpfisg; ngw;Ws;sd. 
mit FWapio vgpjPypak; vd;W miof;fg;gLfpd;wd. ,tw;wpd; nray;> Jfs;fis 
my;yJ Nfhiofis xU Fwpg;gpl;l jpirapy; vgpjPypaj;jpd; kPJ efh;j;JtJ MFk;. 
,J Rthrf;Foha;> Rthrg; ghijapd; Ed;Foy;fs;> rpWePuff; Foy;fs; kw;Wk; 
mz;lf;Foy;fspy; fhzg;gLfpwJ.  
 

Ruf;Fk; vgpjPypak;:  
 

• vgpjPypa nry;fs; khw;wk; mile;J rpwg;ghd Ruf;Fk; nry;fshf cUthfpd;wd. ,it 
vgpjPypaj;jpd; Gwg;gug;gpy; rpy Ntjpg;nghUl;fisr; Ruf;fpd;wd. ,t;tif vgpjPypa 
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jpR ,iug;igr; Rug;gpfs;> fizaf; Foha;fs; kw;Wk; Fly; Rug;gpfs; kPJ G+r;rhf 
cs;sd.  

 
  $l;L vgpjPypak;:  
 

• ,J xd;Wf;F Nkw;gl;l nry; mLf;Ffisg; ngw;W> gy mLf;fhf Njhd;wkspf;fpwJ. 
Mjyhy;> ,it gy;yLf;F vgpjPypa nry;fs; vd;Wk; miof;fg;gLfpd;wd. gy 
mLf;Ffs; ,Ug;gjhy; Ruj;jy; kw;Wk; cwpQ;Rjypy; Fiwe;j msNt 
gq;Ftfpf;fpd;wd. ,e;j vgpjPypaj;jpd; Kf;fpa nray; ,ae;jpu kw;Wk; ,uhrhaz 
mOj;jq;fspypUe;J mbj;jsj; jpRf;fSf;F ghJfhg;G mspg;gjhFk;. NkYk; ,it 
Njhypd; cyh;e;j gFjp> tha;f;Fop kw;Wk; njhz;ilapd; <ukhd Gwg;gFjpiar; Rw;wp 
cs;sd.  
 
 

,izg;Gj; jpR: 
 

• ,J mjpf mstpy; epiwe;J gutyhff; fhzg;gLk; xU tifj; jpRthFk;. ,J 
cWg;Gfis cUthf;Fk; gytifj; jpRf;fSf;F fl;likg;igAk;> MjuitAk; 
mspf;fpwJ. nry;ypilg; nghUl;fs;> nry;fs; kw;Wk; ehh;fs;> ,izg;Gj; jpRtpd; 
$WfshFk;. cly; mirTfspd; %yk; Vw;gLk; cWg;Gfs; ,lk; ngah;jiy 
,izg;Gj; jpR jLf;fpwJ Nkl;hpf;]; vdg;gLk; nry;ypil nghUl;fs;> nry;fs; kw;Wk; 
ehh;fs; ,izg;G jpRtpd; $WfshFk;.  
 

• fPo;fhZk; tiffshf ,izg;Gj; jpR tifg;gLj;jg;gl;Ls;sJ.  
 

1. Kiwahd ,izg;Gj;jpR (rpw;wpiltpioak; kw;Wk; nfhOg;Gj; jpR)  
2. Mjhu ,izg;Gj;jpR (FUj;njYk;G kw;Wk; vYk;G)  
3. mlh;j;jpahd ,izg;Gj; jpR (jir ehz;fs; kw;Wk; jir ehh;fs;)  
4. jput ,izg;Gj; jpR (,uj;jk; kw;Wk; epzePH) 

 
1. Kiwahd ,izg;Gj; jpR:  

rpw;wpil tpioak;:  
 

• ,J Nkl;hpf;]; vdg;gLk; miujput jsg; nghUspy; jsh;thf mikag;ngw;w nry;fs; 
kw;Wk; ehh;fisf; nfhz;lJ.  
 

• ,J Njhiy jirAld; ,izf;fpwJ. cWg;Gfspd; cl;gFjp ,ilntspia epug;GfpwJ. 
jir> ,uj;j ehsq;fs; kw;Wk; euk;Gfisr; Rw;wpAk; cs;sJ. NkYk;> ,J fhakile;j 
jpRf;fisg; gOJ ghh;g;gNjhL> Njhiy mbj;jsj; jirAld; nghUj;JfpwJ.  
 

nfhOg;Gj; jpR:  
• nfhOg;Gj; jpR vd;gJ nfhOg;G (m) mbg;Nghirl; nry;fspd; jpul;lyhFk;. ,J 

nfhOg;G NRkpg;gplkhf gzpahw;WfpwJ. xt;nthU nfhOg;G nry;Yk; Nfhs my;yJ 
Kl;il tbtKilaJ kw;Wk; nghpa nfhOg;Gj; Jspiaf; nfhz;Ls;sJ. ,it ,jak; 
kw;Wk; rpWePufk; Nghd;w cs; cWg;GfSf;F ,ilapYk; kw;Wk; NjhYf;F mbapYk; 
fhzg;gLfpd;wd. rpWePufk; kw;Wk; fUtpopfis mjph;r;rpapypUe;J ghJfhf;Fk; mjph;r;rp 
cwpQ;rpahf nray;gLfpd;wd. ,it ghJfhg;ghd ciw Nghy nray;gLtjpd; %yk; 
clypd; ntg;gepiyia rPuhf itf;fpd;wd.  
 

2. Mjhu ,izg;G jpR:  
 

• Mjhu my;yJ vYk;Gr; rl;lf ,izg;Gj; jpRf;fs; KJnfYk;gpfspd; cly; mikg;ig 
cUthf;Ffpd;wd. ,it clYf;F tYitAk;> cs; cWg;GfSf;F ghJfhg;igAk; 
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toq;FtNjhL efh;jYf;Fk; (mirjYf;Fk;) cjtp Ghpfpd;wd. Mjhu jpR FUj;njYk;G 
kw;Wk; vYk;ig cs;slf;fpaJ.  
 

FUj;njYk;G: 
 

• ,it ,aw;ifapy; kpUJthd> miu tpiug;Gj; jd;ikAila> ,sf;fkhd kw;Wk; 
Fiwe;j ehsk; nfhz;lit. nghpa FUj;njYk;G nry;fshd fhd;l;Nuhirl;];fis 
Nkl;hpf;]; nfhz;Ls;sJ. ,e;j nry;fs;> jputk; epuk;gpa yhf;FNd vDk; 
,ilntspfspy; cs;sd.  
 

• FUj;njYk;ghdJ %f;F Edp> ntspf; fhJ> ePz;l vYk;gpd; KbTg; gFjp> njhz;il 
kw;Wk; Fuy;tisapy; cs;sJ. ,J %l;Lfspd; Nkw;gFjpia nkd;ikahf;FfpwJ. 
NkYk; clw;ghfq;fSf;F Mjhuk; kw;Wk; ,sf;fj; jd;ikia mspf;fpd;wJ.  
 

vYk;G:  
• ,J jplkhd> tpiwj;j kw;Wk; cWjpahd ,sf;fkw;w vYk;Gr; rl;lf ,izg;Gj; 

jpRthFk;. vYk;G Nkl;hpf;]py;> fhy;rpak; cg;G kw;Wk; nfhyh[d; ehh; epiwe;J 
vYk;GfSf;F tYit Nrh;f;fpwJ. vYk;gpd; Nkl;hpf;];> gy mlh;e;j tisa 
mLf;Ffisf; nfhz;lJ. ,U jfl;nlYk;GfSf;F ,ilNa cs;s jputk; epuk;gpa 
,ilntspfs; Nyf;Fdh vdg;gLk;. ,jpy; vYk;G nry;fs; vd;Dk; M];bNahirl;];fs; 
fhzg;gLfpd;wd.  
 

• ,it fhdhypFiy (canaliculi) vd;w Ez; fhy;tha; gpd;dy; %yk; xd;NwhL 
xd;W njhlh;G nfhs;fpd;wd. ,ilntspapd; ntw;Wf;Fop> k[;i[ Fop vd;W 
miof;fg;gLfpwJ. ,it vYk;G k[;i[ahy; epuk;gpAs;sd. ,it clYf;F 
tbtj;ijAk; fl;likg;igAk; mspf;fpd;wd. vYk;Gfs; nkd;jpRf;fSf;Fk; 
cs;SWg;GfSf;Fk; Mjhuj;ijAk; ghJfhg;igAk; mspf;fpd;wd.  
 

3. mlh;j;jpahd ,izg;Gj; jpR:  
,J ehh;fs; kw;Wk; /igg;Nuhgpsh];l;fs; nfhz;l mlh;j;jpahff; fl;lg;gl;l xU ehh; 
,izg;Gj; jpRthFk;. ,J jir ehz;fs; kw;Wk; jir ehh;fspd; Kjd;ikf; $whFk;.  
 

jir ehz;fs;:  
 

• ,it fapW Nghd;w cWjpahd mikg;G nfhz;lit. vYk;Gr; rl;lf jirfis 
vYk;GfSld; ,izf;fpd;wd. jir ehz;fs; mjpf typik kw;Wk; Fiwe;j 
nefpo;Tilait.  
 

jir ehh;fs;:  
 

• ,it kpfTk; nefpOk; mikg;Gilait kw;Wk; mjpf typikAilait. 
vYk;Gfis vYk;GfSld; ,izf;fpd;wd. kpff; Fiwe;j Nkl;hpf;i]g; ngw;Ws;sd. 
,it %l;Lfis typikailar; nra;fpd;wd kw;Wk; rhjhuz eh;fTfSf;F 
cjTfpd;wd.  
 

4. jput ,izg;Gj; jpR:  
 

• ,uj;jk; kw;Wk; epzePh; Mfpait jput ,izg;Gj; jpRf;fshFk;. ,it clypd; gy 
gFjpfis ,izf;fpd;wd. ,e;j ,izg;Gj; jpRtpy; nry;fs; ,ilntspAld; 
fhzg;gLfpd;wd kw;Wk; ,it nry;ypil Nkl;hpf;]py; gjpe;Js;sd.  
 

1. ,uj;jk;:  
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• ,uj;jj;jpy; rptg;gZf;fs; (vhpj;jpNuhirl;Lfs;)> nts;is mZf;fs; 
(ypA+f;Nfhirl;Lfs;) kw;Wk; jl;Lfs; cs;sd. ,e;j jput ,izg;Gj; jpRtpy; cs;s 
gpsh];kh vd;W miof;fg;gLk; jput Nkl;hpf;]py; uj;j nry;fs; efh;fpd;wd.  
 

,uj;j rptg;gZf;fs; (vhpj;jpNuhirl;Lfs;):  
 
• ,uj;j rptg;gZf;fs; Kl;il tbt> tl;lkhd ,UGwKk; Fope;j jl;L Nghd;wit. 

Kjph;;e;j ,uj;j rptg;gZf;fspy; cl;fU fpilahJ (ghY}l;bfspd; RBC). mit 
Rthr epwkpahd P̀NkhFNshgpidf; nfhz;Ls;sd. ,it jpRf;fSf;F Mf;rp[id 
flj;jpr; nry;Yk; gzpapy; <LgLfpd;wd.  
 

nts;is mZf;fs; (ypA+f;Nfhirl;Lfs;):  
 

• ,it mstpy; nghpait. njspthd cl;fUitr; nfhz;lit kw;Wk; epwkw;wit. 
,it mkPgh Nghd;W efUk; jd;ik nfhz;lit. clypd; ghJfhg;gpy; Kf;fpag; 
gq;F tfpf;fpd;wd ,it ntspapypUe;J clYf;Fs;Ns tUk; caphpfis KOtJk; 
tpOq;fptpLfpd;wd my;yJ mopj;JtpLfpd;wd. ,uj;j nts;is mZf;fs; 
,Utifg;gLk;. fpuhZNyhirl;]; (Jfs;fs; cila ,uj;j nts;isaZf;fs;) 
kw;Wk; VfpuhZNyhirl;]; (Jfs;fsw;w ,uj;j nts;isaZf;fs;) 
 

• xOq;fw;w tbt cl;fU kw;Wk; irl;Nlhgpshr Jfs;fisg; ngw;Ws;sd. mit 
epA+l;Nuh/gpy;];> NgNrhgpy;]; kw;Wk; <NahrpNdhgpy;]; Mfpatw;iw cs;slf;fpait. 
Jfs;fsw;w ,uj;j nts;isaZf;fspy; irl;Nlhgpsh];kpf; Jfs;fs; ,y;iy. ,it 
ypk;Nghirl;Lfs; kw;Wk; NkhNdhirl;Lfisf; nfhz;Ls;sd.  

 

,uj;jj; jl;Lfs;:  
 

• ,it kpfr; rpwpa> cl;fU mw;w nkfhNfhpNahirl;L vdg;gLk; nghpa vYk;G 
k[;i[apd; vspjpy; cilAk; Jz;LfshFk;. ,uj;jk; ciwjypy; ,it Kf;fpag; 
gq;F tfpf;fpd;wd.  
 

2. jirj; jpR (jirapioak;):  
 

• ,it jir nry;fshy; Mdit. RUq;fj;jf;f jpRtpd; Kf;fpakdh gFjpahf ,it 
cs;sd. ,jd; nry;fs; ePz;lit; mstpy; nghpait kw;Wk; vz;zw;w jir 
Ez;ehh;fshy; (ikNahigg;hpy;fshy;) Mdit. xt;nthU jirAk; gy ePz;l 
cUis tbt ehh;fshy; MdJ. ehh;fs; xd;Wf;nfhd;W ,izahf mike;Js;sd. 
,j;jirapd; mikg;G> ,Ug;gplk; kw;Wk; nray;ghL Mfpatw;iw mbg;gilahff; 
nfhz;L ,it %d;W Kf;fpa tiffshfg; gphpf;fg;gl;Ls;sd. mit: vYk;Gr;rl;lf 
jir my;yJ thpj; jir> nkd; jir my;yJ thpaw;w jir kw;Wk; ,ja jir.  
 

vYk;Gr;rl;lf jir my;yJ thpj; jir:  
 

• ,e;j jirfs; vYk;GfSld; xl;bAs;sd. clypd; mirtpw;Ff; fhuzkhf cs;sd. 
Mjyhy; ,it vYk;Gr;rl;lf jir vd;W miof;fg;gLfpd;wd. ,it ek; clypd; 
czh;Tfspd; fl;Lg;ghl;bd; fPo; nray;gLtjhy;> ,af;f (jd;dpr;ir) jirfs; vd;Wk; 
miof;fg;gLfpd;wd. ,e;j jirapd; ehh;fs; ePz;l> cUis tbtkhd kw;Wk; 
fpisfs; mw;wit MFk;. ,tw;wpy; ,Uz;l kw;Wk; ,Usw;w gl;ilfs; khwp khwp 
fhzg;gLtjhy; ,it NfhLNfhlhf my;yJ thpthpahf fhl;rpaspf;fpd;wd. ,e;j 
jir nry;fs; gy cl;fUf;fisg; ngw;Ws;sd. %l;Lj; jirfspy; fhzg;gLfpd;w 
,it Ntfkhf RUf;fk; milfpd;wd.  
 

nkd; jir my;yJ thpaw;w jir:  
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• ,e;j jirfs; fjph; tbtpy; ikag;gFjp mfd;Wk;> Kidg;gFjp FWfpAk; 
fhzg;gLfpd;wd. ,j;jir nry;fspd; ikaj;jpy; xNu xU cl;fU mike;Js;sJ. 
,j;jir ehh;fs; ve;jtpjkhd NfhLfisNah thpfisNah ngw;wpUf;ftpy;iy. 
Mjyhy;> ,it nkd;ikahd jirfs; (thpaw;w jirfs;) vd;W miof;fg;gLfpd;wd. 
NkYk; ,it cly; czh;r;rpfspd; fl;Lg;ghl;by; ,aq;FtJ ,y;iy. vdNt> 
,tw;iw ,aq;F (jd;dpiraw;w) jirfs; vd;Wk; miof;fpNwhk;. ,uj;j ehsk;> 
,iug;igr; Rug;gpfs;> rpWFly; tpuypfs; kw;Wk; rpWePh;g;ig Mfpa cs;SWg;Gfspd; 
Rth;fs; ,e;j jirapdhy; Mdit. czTf; Fohapy; czT efh;e;J nry;tJ 
my;yJ uj;jehsk; RUq;fp jsh;tiltJ Mfpait jd;dpr;iraw;w  ,aq;fq;fshFk;.  
 

,ja jir:  
 

• ,J ,jaj;jpYs;s xU RUq;fj;jf;f jirahFk;. ,e;j jirapd; ehh;fs; 
cUistbt> fpisfs; cila kw;Wk; xw;iw cl;fU cilait. ,jd; fpisfs; 
xd;Wld; xd;W ,ize;J xU tiyg;gpd;dy; Nghd;w mikg;ig cUthf;Ffpd;wd. 
Mjyhy; ,it ,ilr;nrUFj;jl;L vd;Wk; miof;fg;gLfpd;wd. ,it midj;Jk; 
,jaj; jirapd; jdpg;gl;l jd;ik nfhz;l mk;rq;fshFk;. ,e;j ,jaj; jir 
jd;dpr;iraw;wJ kw;Wk; rPuhd Kiwapy; RUq;Fk; jd;ikAilaJ.  
 

euk;Gj; jpR:  
 

• ,it euk;G nry;fs; kw;Wk; epA+uhd;fshy; Mdit. ,it clypd; kpf ePz;l 
nry;fshFk;. epA+uhd;fs; euk;Gj; jpRtpd; mikg;G kw;Wk; nray;ghl;bd; mbg;gil 
myFfshFk;.  
 

• xt;nthU epA+uhDk; cl;fU kw;Wk; irl;Nlhgpshrj;Jld; Nrh;e;J nry; cly; 
my;yJ irl;lhdhf (Cyton) mike;Js;sJ. irl;lhdpypUe;J euk;gpd; 
czh;tpiofs; (dendrons) Fl;ilahd mjpf fpisfisf; nfhz;l 
GNuhl;Nlhgpsh];kpf; mikg;ghf cs;sd. Mf;rhd; (Axon) xU ePz;l xw;iw ehh; 
Nghd;wJ. ,it irl;lhdpy; ,Ue;J cUthfp kpf nky;ypa fpisfSld; 
Kbtilfpd;wd.  

 
euk;G nry;fspy; nrd;l;hpNahy;fs; ,y;yhjjhy; mit gFg;giltjpy;iy. 
Mdhy;> ,it fpypay; nry;fspypUe;J euk;GUthf;Fjypd; %yk; 
cUthf;fg;gLfpd;wd.  

 
nry; gFg;G:  
nry; gFg;gpd; tiffs;:  
 
%d;W tifahd nry; gFg;Gfs; tpyq;F nry;fspy; fhzg;gLfpd;wd. mit:  
 

1. Vikl;lhrp]; - Neubg; gFg;G  
2. ikl;lhrp]; - kiwKfg; gFg;G  
3. kpahrp]; - Fd;wy; gFg;G  

 
1. Vikl;lhrp];;  

• Vikl;lhrp]; vd;gJ xU vspa Kiw nry; gFg;ghFk;. ,J Neh;Kf nry;gphpjy; 
vd;W miof;fg;gLfpwJ. ,J xU nry; tpyq;Ffs;> tajhd nry;fs; kw;Wk; 
fUg;igr;rt;Tfspy; epfo;fpwJ. ,e;j epfo;tpy; Kjyhtjhf cl;fU ePz;L xU 
RUf;fj;ij mjd; ikaj;jpy; Njhd;Wtpf;fpwJ. ,r;RUf;fk; nkJthf cs;Nehf;fpr; 
nrd;W Kbtpy; cl;fUit ,uz;L Nra; cl;fUf;fshfg; gphpf;fpwJ. ,jidj; 
njhlh;e;J irl;Nlhgpshrj;jpYk; RUf;fk; Vw;gl;L ,uz;L Nra; nry;fs; 
Njhd;Wfpd;wd.  

 
2. ikl;lhrp];:  
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• /gpsk;kpq; (Fleming) vd;gtuhy; 1879-Mk; tUlk; Kjd; Kjypy ,J fz;lwpag;gl;lJ. 
,r;nry; gFg;gpy; xU jha; nry;yhdJ ,U xj;j Nra; nry;fshf gFg;gilfpwJ. 
xt;nthU Nra; nry;Yk; xNu msTila bvd;V cl;fU> xNu vz;zpf;ifapyhd [Pd; 
kw;Wk; FNuhNkhNrhk;fisf; nfhz;L jha; nry;fspy; cs;sJ NghyNt mike;Js;sd. 
vdNt ,J xU rkgFg;G vd;W miof;fg;gLfpwJ.  

 
,J ,U epfo;Tfshf eilngWfpwJ. mit  
  

1. NfhpNahifdrp]; (cl;fU gFg;G)  
2. irl;Nlhifdrp]; (irl;Nlhgpshr gFg;G)  

 
• ,ilepiy vd;gJ cl;fUtpd; xa;Tepiy MFk;. ,J ,U mLj;jLj;j nry;gFg;gpd; 

,ilNtis epiy MFk;. ,e;j epiyapd;NghJ nry;yhdJ mLj;j nry;gFg;gpw;F 
cl;glj; Njitahd Kf;fpakhd nghUl;fis cw;gj;jp nra;J jd;id mLj;j nry; 
gFg;gpw;F jahh;gLj;jpf;nfhs;fpwJ.  

 
 

1. cl;fU gFg;G (NfhpNahifdrp];:  
 
• cl;fUgFg;gile;J ,U Nra; cl;fUf;fis cUthf;FtJ cl;fU gFg;ghFk;. ,J 

ehd;F epiyfisf; nfhz;lJ mit: GNuhepiy> nkl;lhepiy> mdhepiy> BNyh epiy. 
 

• GNuhepiy (GNuh – Kjy;) 
• nkl;lhepiy (nkl;lh – gpe;ija) 
• mdhepiy (mdh - ,Wjp Kd;epiy)  
• BNyh epiy (BNyh - ,Wjp)  
• irl;Nlhgpshr gFg;G  

 
ikl;lhrp]pd; Kf;fpaj;Jtk;:  
 
1. rkkhd gFg;gpdhy; cUthFk; ,Uika Nra; nry;fspy; kuGg;nghUl;fs; rkkhf gutp 

,Ug;gjhy;> ,it Nra; nry;fspy; xj;j FNuhNkhNrhk; vz;zpf;ifia (2n) jf;fitj;Jf; 
nfhs;fpd;wd.  
 

2. gy nry; caphpdq;fspd; tsh;r;rp> cWg;Gfspd; cUthf;fk; kw;Wk; clypd; gUkd; 
mjpfhpg;gJ Mfpait ikl;lhrp]; epfo;tpd; %yk; epfo;fpwJ.  
 

3. ikl;lhrp]; gFg;giltjd; %yk; fhakile;j jpRf;fs; GJg;gpf;fg;gl;L nry;fs; 
kPl;fg;gLfpd;wd. gioa kw;Wk; ,we;j nry;fs; GJg;gpf;fg;gLfpd;wd.  
 

3. kpahrp];:  
 
• kpahrp]; vd;w thh;j;ij 1905 Mk; tUlk; /ghh;kh; vd;gtuhy; mwpKfg;gLj;jg;gl;lJ. 

,t;tif nry; gFg;G ,dr;nry;fis my;yJ Nfkpl;Lfis cUthf;Ffpd;wd. ,it 
Fd;wy; gFg;G vd;Wk; miof;fg;gLfpd;wd. Vnddpy; FNuhNkhNrhk; vz;zpf;if 
,Uika (2n) epiyapy; ,Ue;J xUika (n) epiyahf Fiwf;fg;gLtjhy; kpahrp]; 
gFg;gpy; xU jha; nry;ypy; ,Ue;J ehd;F Nra; nry;fs; cUthf;fg;gLfpd;wd.  
 

• kpahrp]; ,uz;L gFg;Gfisf; nfhz;lJ.  
mit 

o n`l;bNuhilg;gpf; gFg;G my;yJ Kjy; kpahrp]; gFg;G  
o N`hNkhilg;gpf; gFg;G my;yJ ,uz;lhk; kpahrp]; gFg;G  

 

1. n`l;bNuhilg;gpf; gFg;G: 
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• ,ul;ilka nry; gFg;gpw;Fg; gpd; ,J ,U xw;iwka nry;fis cUthf;Ffpd;wJ. 

,t;tif gFg;gpdhy; cUthFk; Nra; nry;fspd; FNuhNkhNrhk; vz;zpf;if jha; 
nry;fspd; FNuhNkhNrhk; vz;zpf;ifapy; ,Ue;J NtWgLfpwJ. ,J Ie;J epiyfisf; 
nfhz;lJ.  
  1. GNuhepiy – 1   2. nkl;lhepiy – 1 
  3. mdhepiy – 1   4. BNyhepiy – 1 
  5. irl;Nlhgpshr gFg;G – 1 
 

1. GNuhepiy – 1  
 
• GNuhepiy – 1 ePz;l fhy msitf; nfhz;lJ. NkYk; ,J Ie;J Jiz epiyfshfg; 

gphpe;Js;sJ. mit: nyg;NlhBd;> irf;NfhBd;> Ngf;fpBd;> bg;NshBd; kw;Wk; 
lahifdrp];.  
 

nyg;NlhBd;:  
 

• FNuhNkhNrhk;fs; RUs; gphpe;J ePz;l E}y; Nghd;w mikg;igg; ngw;W cl;fUtpDs; 
Fwpg;gpl;l xUq;fikg;gpy; ,Uf;fpd;wd. ,it G+q;nfhj;J Nghd;w mikg;G epiyiag; 
ngw;Ws;sd.  
 

irf;NfhBd;:  
 
• ,U xj;jpir FNuhNkhNrhk;fs; xd;W kw;nwhd;iw mZfp N[hbahfpd;wd. ,t;thwhf 

xj;jpir FNuhNkhNrhk;fs; ,iztJ rpdhg;rp]; (xd;wpnahLq;fy;) vd;W 
miof;fg;gLfpwJ. 
 

Ngf;fpBd;:  
 

• ,jpy; FNuhNkhNrhk;fs; ePz;l ,izTw;w KWf;fpa E}y;fshf fhzg;gLfpd;wd. 
,t;thW cUthd N[hbfs; ,ul;ilj; njhFg;G vd;W miof;fg;gLfpd;wd. xt;nthU 
,ul;ilj; njhFg;Gk; ehd;F FNuhNkhbl;fisg; ngw;Ws;sd. xt;nthU N[hbapYk; 
xj;jpir FNuhNkhNrhk;fs; gphpTw Muk;gpf;fpd;wd Mdhy; KOtJk; gphpTwhky; xd;W 
my;yJ gy Gs;spfspy; xOq;fpize;J Mq;fpy vOj;J X tbtpy; mike;Js;sd. ,it 
ifa];Nkl;lh (Nfhg;Gfs;) vd;W miof;fg;gLfpd;wd. ,e;j Gs;spfspy; FNuhNkhbl;Lfs; 
KwpTWfpd;wd. KwpTw;w gFjpfs; kw;nwhd;Wld; ghpkhwpf; nfhs;sg;gLfpd;wd. ,J 
FWf;nfjph; khw;wk; (fpuh]pq; xth;) vd;W miof;fg;gLfpwJ. ,jd; Kbtpy; kugpay; 
kWNrh;f;if (n[dpbf; hPfhk;gpNdrd;) eilngWfpwJ.  
 

bg;NshBd;:  
 

• xt;nthU ,ul;ilj; njhFg;gpy; cs;s jdpj; jdp FNuhNkhNrhk;fs; nrq;Fj;jhf 
gpsTw;W ,uz;L xNu khjphpahd FNuhNkhbl;fis cUthf;Ffpd;wd. xj;jpirT 
FNuhNkhNrhk;fs; xd;wpypUe;J xd;W tpLgLfpd;wd. nrd;l;Nuhkpah; gFjpapypUe;J 
ifa];Nkl;lh (Nfhg;Gfs;) nkJthf FNuhNkhNrhk; KOtJk; efh;e;J Kbtpy; 
KidTWfpd;wd.  
 

lahifdrp];:  
 

• ,izTw;w FNuhNkhNrhk;fs; ePsk; FiwthfTk;> jbdkhfTk; khWfpd;wd. epA+f;spahh; 
rt;T kw;Wk; epA+f;spNahy]; Mfpait kiwa Muk;gpf;fpd;wd. fjph; ,iofs; Njhd;w 
Muk;gpf;fpd;wd.  
 

2. nkl;lhepiy – 1  
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• FNuhNkhNrhk;fs; ikaj;ij Nehf;fp efh;e;J jhdhfNt xd;wpidfpd;wd. ikl;lhrp]; 
epfo;itg; Nghy; xt;nthU FNuhNkhNrhkpd; ,U FNuhNkl;bl;fSk; jdpahfg; 
gphptjpy;iy. nrd;l;Nuhkpah; gFg;giltjpy;iy.  
 

3. mdhepiy – 1 
 

• xt;nthU N`hNkhNyhf]; FNuhNkhNrhKk; mjd; ,U FNuhNkhbl;fSlDk;> 
gFg;gilahj nrd;l;Nuhkpah;fSlDk; nry;ypd; vjpnujph; JUtq;fis Nehf;fp 
efh;fpd;wd. ,e;j FNuhNkhNrhkpd; epiyahdJ ilahL (Diad) vd;wiof;fg;gLfpwJ.  
 

4. BNyhepiy – 1  
• xUka (n`g;yha;L) vz;izf;nfhz;l FNuhNkhNrhk;fs; mjdjd; JUtj;ij 

mile;jTld; gphpe;J ePl;rpailfpd;wd. epA+f;spahh; rt;T kw;Wk; epA+f;spNahy]; 
kWgbAk; Njhd;WtNjhL ,UNra; epA+f;spa];fs; Njhd;Wfpd;wd.  
 

5. irl;Nlhgpshr gFg;G – 1  
• irl;Nlhgpshr gFg;G eilngw;W ,U nwg;sha;L nry;fs; Njhd;Wfpd;wd.  
 

N`hNkhilgpf; gFg;G:  
 

• ,t;tif gFg;gpy;> ,uz;L N`g;sha;L nry;fs; Kjy; kpah;l;bf; gFg;gpy; Njhd;wp 
gFg;gile;J ehd;F n`g;sha;L nry;fs; Njhd;Wfpd;wd. jha; nry;fspd; FNuhNkhNrhk; 
vz;zpf;ifiag; Nghy; Nra; nry;fspYk; fhzg;gLk;. ,it 5 epiyfisf; nfhz;lit.  

 
  1. GNuhepiy –II   2. nkl;lhepiy –II 
  3. mdhepiy –II    4. BNyhepiy –II  
  5. irl;Nlhgpshr gFg;G –II 
 
kpahrp];]pd; Kf;fpaj;Jtk;:  

• kpahrp]; gFg;gpd; %yk; epiyj;j FNuhNkhNrhk;fspd; vz;zpf;if guhkhpf;fg;gLfpwJ.  
 

• FWf;Nf fyj;jy; epfo;tjhy; rpw;wpdq;fSf;Fs; kugpay; NtWghLfs; xU re;jjpypUe;J 
kW re;jjpf;F flj;jg;gLfpd;wd.  
 

ikl;lhrp];  kpahrp];  

cly; nry;fspy; epfo;fpwJ  Fwpg;gpl;l tajpy; ,dr;nray;ghL kw;Wk; 
Nfkpl; cUthf;fj;jpy; gq;fhw;WfpwJ 

tho;f;if KOtJk; tsh;r;rpiaj; 
njhlu gq;fhw;WfpwJ.  

,U gFg;Gfisf; nfhz;lJ 

xU gFg;ig kl;Lk; nfhz;lJ ehd;F 'xUka' Nra; nry;fs; 
Njhd;Wfpd;wd.  

,J ',Uka' Nra; nry;fs; 
Njhd;Wfpd;wd.  

Nra; nry;fspy; jha; nry;fspy; cs;s 
FNuhNkhNrhk; vz;zpf;ifapypUe;J ghjp 
msT Fiwe;J fhzg;gLfpwJ. 

jha; nry;fspy; FNuhNkhNrhk; 
vz;zpf;if cs;sJ. NghyNt Nra; 
nry;fspYk; xj;Jf; fhzg;gLfpwJ. 
(2n) 

Nra; nry;fs; jha; nry;fisg; Nghy; 
xj;jpUg;gjpy;iy kw;Wk; gutyhf 
tifg;gLj;jg;gl;Ls;sd.  
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xj;j Nra; nry;fs; cUthfpd;wd.   

 

myF – 19  
 

jhtu cyfk; - jhtu nraypay;  
 
 

jhtuq;fspd; rhh;girT:  
 
• J}z;lYf;Nfw;g jhtuj;jpd; xU gFjpNah my;yJ KOj; jhtuNkh xU jpiria Nehf;fp 

jd; ,af;fj;ijr; nrYj;JtJ rhh;girT MFk;.  
 

rhh;girtpd; tiffs;:  
 
• J}z;ly;fspd; jd;ikiag; nghWj;J rhh;girT gpd;tUkhW tifg;gLj;jg;gLfpwJ.  

 
• xsp rhh;girT: xspapd; J}z;LjYf;F Vw;g jhtu ghfk; efh;jy;. v.fh: jhtuj;jpd; jz;Lg; 

gFjp.  
 

• Gtpr; rhh;girT: Gtp <h;g;G tpirf;F Vw;g jhtu ghfk; efh;jy;. v.fh: jhtu Nth; gFjp.  
 

• ePh;r;rhh;girT: ePhpd; J}z;LjYf;F Vw;g jhtughfk; efh;jy;. v.fh: jhtu Nth; gFjp.  
 

• njhL rhh;girT: njhLjYf;F Vw;g Vw;g jhtu ghfk; efh;jy; v.fh: nfhb gw;wp glh;jy;.  
 

• Ntjpr; rhh;girT: Ntjpg;nghUl;fspd; J}z;LjYf;F Vw;g jhtu ghfk; efh;jy;. v.fh: 
kfue;j Fohapd; tsh;r;rp.  

 

• nghJthf rhh;girthdJ J}z;lypd; jpiria Nehf;fp ,Ue;jhy; mJ Neh; rhh;girT 
vd;Wk;> J}z;lypd; jpirf;F vjpuhf ,Ue;jhy; mJ vjph; rhh;girT vd;Wk; 
miof;fg;gLfpwJ.  

 

• nghJthf jz;lhdJ Neh; xsp rhh;girthfTk;> vjph; Gtp rhh;girthfTk;> vjph; Gtp 
rhh;girthfTk;> NtuhdJ vjph; xsp rhh;girthfTk;> Neh; Gtp rhh;girthfTk; cs;sJ.  

 
jpir rhuh J}z;ly; mirT:  
 

• jpiria Nehf;fp eilngwhj jhtu gFjpapd; mirTfSf;F jpir rhuh J}z;ly; 
mirT vd;W ngah;. J}z;ly;fspd; jd;ikf;Nfw;g jpir rhuh J}z;ly; mirTfs; 
fPo;f;fz;lthW tifg;gLj;jg;gLfpd;wd. mit: xspAW tisjy;> eLf;fKW tisjy;.  
 

xspAW tisjy;:  
 

rpy cth;jhtuq;fs; vjph; Gtpr;rhh;girT cilait. mit 180° Nfhzj;jpy; 
nrq;Fj;jhd Nth;fisf; nfhz;lit. v.fh: iuNrhNghuh> Rthr Nth;fs;.  



 

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

• jhtuj;jpd; xU gFjp xspf;Nfw;g jd; Jyq;fis ntspg;gLj;JtJ xspAW tisjy; 
vdg;gLk;. lhuhf;rk; m/gprpNdy; (lhd;bypahd;) vd;w jhtuj;jpd; kyh;fs; fhiyapy; jpwe;j 
epiyapYk;> khiyapy; %ba epiyapYk; fhzg;gLk;. INghkpah My;gh (epyT kyh;) vd;w 
jhtuj;jpd; kyh;fs; ,utpy; jpwe;j epiyapYk;> gfypy; %ba epiyapYk; fhzg;gLk;.  

 
eLf;fKW tisjy;:  
 
• njhLjy; %ykhf jhtuj;jpy; Vw;gLk; tpisT eLf;fKW tisjy; MFk;. 

njhl;lhr;rpZq;fp jhtuj;jpd; ,iyfis ehk; njhl;lTld; mtw;wpd; ,iyfs; 
%bf;nfhz;L jsh;TWfpd;wd. ,J njhLTW tisjy; vd;Wk; miof;fg;gLfpwJ.  

 
eLf;fKW tisjy; (Thigmonasty) vd;w jpir rhuhj; J}z;ly; mirTf;F tPd]; 
G+r;rpg; gpbg;ghd; vd;wiof;fg;gLk; ilNahdpah kp/rpGyh (Dionaea muscipula) vd;w 
jhtuk; rpwe;j vLj;Jf;fhl;lhFk;. jpir rhuh J}z;lypy; ,J kpf NtfkhdJ MFk;.  
 
jpirrhh; kw;Wk; jpirrhuh J}z;ly; mirTfSf;F ,ilNa cs;s NtWghLfs;:  

 
jpirrhh; mirTfs; jpirrhuh mirTfs; 

mirT J}z;liyg; nghWj;J mikAk; mirT J}z;liyg; nghUj;J mikahJ 
tsh;r;rpiar; rhh;e;J mikAk;  tsh;r;rpiar; rhh;e;J mikahJ 
Vwf;Fiwa epue;jukhdJ kw;Wk; kPshjJ jw;fhypfkhdJ kw;Wk; kPsf;$baJ 
midj;Jj; jhtuq;fspYk; fhzg;gLk; rpy rpwg;Gj; jhtuq;fspy; kl;LNk 

fhzg;gLk; 
nkJthd nray; tpiuthd nray;  
 

ntg;gKW tisjy;:  
• jhtuj;jpd; xU gFjp ntg;gepiyf;Nfw;g jd; Jyq;fiy ntspg;gLj;JtJ xspAW 

tisjy; vdg;gLk;. v.fh: ^ypg; kyh;fs;  
 

xspr;Nrh;f;if :  
 
• xspr;Nrh;f;if (Photosynthesis : photo = xsp>Synthesis = cUthf;Fjy;) vd;w nrhy;Yf;F 

'xspapd; cjtpahy; cUthf;fg;gLjy;' vd;gJ nghUshFk;. ,e;epfo;r;rpapd; NghJ xsp 
Mw;wy; Ntjp Mw;wyhf khw;wg;gLfpd;wJ. gRe;jhtuq;fs; midj;Jk; jw;rhh;G Cl;lk; 
cilait. ,it jq;fSf;F Ntz;ba czit xspr;Nrh;f;if vd;W miof;fg;gLk; 
epfo;r;rpapd; %yk; jhq;fNs jahhpj;Jf; nfhs;fpd;wd. xspr;Nrh;f;if epfo;r;rpapd; xl;L 
nkhj;j rkd;ghL.  

 

 6 12 62 2 26 6 6C H OCO H O O++ 
⎯⎯⎯⎯⎯→xspr; Nrh;f;if

fhh;gd;il Mf;irL ehP ; FSf;Nfh]; Mf;rp[d;gr;irak;
 

 
xspr;Nrh;f;ifapd; Kbtpy; FSf;Nfh]; ];lhh;r;rhf ];lhh;r;rhf khw;wg;gl;L Nrh;f;fg;gLfpwJ. 
xspr;Nrh;f;ifapd; NghJ jthuq;fs; fhh;gd; il Mf;i]L thAit cs;nsLj;Jf; 
nfhs;fpd;wd. Mdhy;> Rthrpj;jy; kw;Wk; caph; tho;jYf;F Mf;]p[d; Njitahdjhf 
cs;sJ.  
 
xspr;Nrh;f;if epfo fpo;f;fz;l fhuzpfs; Njit vd;gij czh;j;JfpwJ.  
 

1. gr;irak; - ,iyapy; fhzg;gLk; gr;ir epwk;  
2. ePh;  
3. fhh;gd; - il Mf;i]L (tspkz;lyf; fhw;W)  
4. xsp  

 
ePuhtpg;Nghf;F:  
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• jhtug;gFjpfshd ,iyfs; kw;Wk; gRikahd jz;Lfspd; %ykhf ePuhdJ Mtpahf 
ntspNaw;wg;gLtJ ePuhtpg;Nghf;F vd;W miof;fg;gLfpwJ.  

 
• ,iyfspy; fhzg;gLk; rpwpa Ez; Jisfs; ,iyj;Jisfs; vdg;gLk;. ePh; 

,iyj;Jisfs; topahf ePuhtpahf ntspNaWk;. xt;nthU ,iyj;JisAk; fhg;Gr; 
nry;fshy; #og;gl;Ls;sJ. ,iyj;Jisfs; jpwe;J %Ltjd; %yk; ePuhtpg; Nghf;fpd; tPjk; 
fl;Lg;gLj;jg;gLfpd;wJ.  

 

ePuhtpg;Nghf;fpd; tiffs;:  
 
• jhtuq;fspy; %d;W tifahd ePuhtpg;Nghf;F fhzg;gLfpwJ.  

 
• ,iyj;Jis ePuhtpg;Nghf;F : ngUksT ePh;> ,iyj;Jisfs; topahf eilngWfpwJ. 

Vwf;Fiwa 90 – 95% ePh; ,og;G Vw;gLfpwJ.  
 

• fpA+l;bf;fps; ePuhtpg;Nghf;F: Gwj;Njhypd; Nkw;Gwk; cs;s fpA+l;bf;fps; mLf;fpd; topahf 
ePuhtpg;Nghf;F eilngWfpd;wJ.  

 

• gl;ilj;Jis ePuhtpg;Nghf;F: ,jpy; gl;ilj;Jis topahf ePh; ,og;G eilngWk;. 
gl;ilj;Jis vd;git. nghpa kutif jhtuq;fspd; gl;ilfs;> fpisfs; kw;Wk; gpw jhtu 
cWg;Gfspy; fhzg;gLk; rpwpa Jisfs; MFk;.  

 

fPo;fz;l fhuzq;fSf;fhf ePuhtpg;Nghf;F mtrpak; MFk;.  
 
1. jz;L kw;Wk; Nth;g; gFjpapd; ,Otpiria mjpfg;gLj;JfpwJ.  
2. Nthpd; cwpQ;Rk; jd;ikia mjpfhpf;fpwJ.  
3. jhtuq;fs; jhJ cWg;Gf;fis njhlh;e;J ngWtjw;F ,J mtrpakhfpwJ.  
4. jhtuj;jpd; ntg;gepiyia rPh;gLj;JfpwJ.  

 
• ,iyfspy; fhzg;gLk; rpwpa Jisfs; ,iyj;Jisfs; vdg;gLk;. ,iyj;Jis topahf 

thA ghpkhw;wk; eilngWfpd;wJ.  
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UNIT - 20  
 

tpyq;Ffspd; cWg;G kz;lyq;fs; 
 

cWg;G kz;lyq;fs; cWg;Gfs; nray;ghLfs; 
Gwr;rl;lf kz;lyk; Njhy; kw;Wk; Njhy; 

Rug;gpfs; 
ghJfhj;jy;> fopT ePf;fk; 
,d;Dk; gpw 

vYk;G kz;lyk; kz;il XL> 
KJnfYk;Gj;njhlu;> 
khu;ngYk;G> tisaq;fs; 
%l;Lfs; 

Mjhuk;> tbtk; kw;Wk; 
clYf;F Xu; mikg;igj; 
jUjy; 

jir kz;lyk; jir ehu;fs; RUq;Fjy; kw;Wk; jsu;T 
fhuzkhf ,af;Fjy; 

euk;G kz;lyk; %is> jz;Ltlk;> euk;Gfs; euk;Gj; J}z;Lzu;itf; 
flj;Jjy; 

,uj;j Xl;l kz;lyk; ,jak;> ,uj;jk; kw;Wk; 
,uj;jf; Foha;fs; 

 Rthr thAf;fs;> 
Cl;lr;rj;Jg; nghUl;fs;> 
fopTg; nghUl;fs; 
Nghd;wtw;iw flj;Jjy;. 

Rthr kz;lyk; Rthrg; ghij kw;Wk; 
EiuaPuy; 

Rthrk; 

nrupkhd kz;lyk; nrupkhdg;ghij kw;Wk; 
nrupkhdr; Rug;gpfs; 

nrupkhdk;> cl;fpufpj;jy; 
kyk; ntspNaw;wy; 

fopT ePf;f kz;lyk; rpWePufk;> rpWePu;f; Foha;fs;> 
rpW ePu;g;ig> rpW ePu;g; Gwtop 

iel;u[d; 
fopTg;nghUl;fis ePf;fy; 

,dg;ngUf;f kz;lyk; tpe;jfk; kw;Wk; mz;lfk; ghypd capuZ 
cUthf;fk; kw;Wk; 
,uz;lhk; ghypdg; gz;G 
tsu;r;rp 

czu;r;rp kz;lyk;  fz;> %f;F> fhJ> ehf;F 
kw;Wk; Njhy; 

ghu;j;jy;> Efu;jy;> Nfl;ly;> 
Ritj;jy; kw;Wk; njhLjy; 

ehskpy;yhr; Rug;gp 
kz;lyk; 

gpl;A+l;lup> ijuha;L> 
ghuhijuha;L> ml;updy;> 
fizak;> gPdpay; Rug;gp> 
ijk];> ,dg;ngUf;f 
Rug;gpfs; 

midj;J cWg;G 
kz;lyqfspd; 
nray;fisAk; 
xUq;fpizj;jy;   

 
kdpjdpd; nrupkhd kz;lyk; 
 ehk; cz;Zk; czthdJ vspa %yf;$Wfshfpa itl;lkpd;fs; kw;Wk; jhJf;fs; 
kl;Lky;yhJ> rpf;fyhd %yf;$Wfshd fhu;Nghi`l;Nul;Lfs;> Gujq;fs; kw;Wk; 
nfhOg;GfisAk; nfhz;Ls;sJ.  ,e;j %yf;$Wfshdit vspa nghUl;fshf khwhj 
gl;rj;jpy; ekJ clyhdJ mtw;iwg; gad;gLj;j KbahJ.  vdNt ekJ clypy; 
nrupkhdkhdJ Ie;J gbepiyfspy; epfo;fpwJ.  mitahtd: czT cl;nfhs;sy;> nrupj;jy;> 
cl;;fpufpj;jy;> jd;kakhjy; kw;Wk; kyk; ntspNaw;Wjy; vd;gdthFk;. 
 
 ekJ clypy; czthdJ cl;GFtjpypUe;J nrupkhdj;jpd; nray;ghLfs; 
Jtq;Ffpd;wd.  ,JNt cl;nfhs;sy; vdg;gLk;.  rpf;fyhd> fbdkhd> fiuahj; 
jd;ikAila czT %yf;$Wfshdit nrupkhd nehjpfspd; nrayhy; rpwpa> vspa> 
fiuAk; kw;Wk; tpuTk; jd;ikAila Jfs;fshf khWtNj nrupj;jy; vdg;gLk;.  czT 
nrupkhdk; miljNyhL njhlu;Gila cly; cWg;Gfspd; mikg;ig nrupkhd kz;lyk; 
vd;fpNwhk;. 

kdpj nrupkhd kz;lyj;jpd; gFjpfs; 
 
 
 

nrupkhd kz;lyk; ,uz;L njhFg;ghd cWg;Gfisf; nfhz;Ls;sJ. 
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czTg;ghij (nrhpkhd top / ,iug;ig rpWFly; top ghij): ,J thapy; Jtq;fp kythapy; 
KbtilAk; czT nry;Yk; ghijiaf; Fwpf;fpwJ. 
 
nrupkhd Rug;gpfs;: ckpo; ePu;r; Rug;gpfs;> ,iug;igr; Rug;gpfs;> fizak;> fy;yPuy; kw;Wk; 
Fly; Rug;gpfs; Mfpait nrupkhd kz;lyj;NjhL njhlu;Gila Rug;gpfshFk;. 
 
czTg;ghijapd; mikg;G 
 czTg; ghij jirahyhd> RUz;l kw;Wk; Foha; tbt mikg;ghFk;.  ,t;TzTg; 
ghij> tha;> tha;f;Fop> njhz;il> czTf;Foy;> ,iug;ig> rpWFly; (Kd;rpWFly;)> 
eLr;rpWFly; kw;Wk; gpd; rpWFly; cs;slq;fpaJ)> ngUq;Fly; (Fly;thy;> Nfhyd; kw;Wk; 
kyf;Fly; cs;slq;fpaJ) kw;Wk; kytha; Nghd;w cWg;Gfisf; nfhz;Ls;sJ.   
 
tha;: tha;> czTg; ghijapd; Muk;gj; JthukhFk;.  ,J tha;f;Fopf;Fs; jpwf;fpwJ.  ,J 
,U nkd;ikahd mirAk; Nky; kw;Wk; fPo; cjLfshy; gpizf;fg;gl;Ls;sJ.  
tha;f;FopahdJ ngupa ,ilntspNahL Nky; gFjpapy; mz;zk; (fhw;Wf;FohiaAk; 
czTf;FohiaAk; gpupg;gJ) vd;w gFjpahYk;> fPo;g;gFjpapy; njhz;ilahYk;> gf;fg;gFjpapy; 
jhilfshYk; gpizf;fg;gl;Ls;sd.  jhilfs; gw;fisj; jhq;Ffpd;wd. 
 
gw;fs;:  fbdkhd fl;likg;igf; nfhz;l gw;fs; czitg; gpbj;Jf; nfhs;tjw;Fk;> 
ntl;Ltjw;Fk;> miug;gjw;Fk; kw;Wk; eRf;Ftjw;Fk; cjTfpd;wd.  kdpju;fspd; tho;ehspy; 
gw;fs; ,uz;L njhFg;ghf (,ul;ilg; gy;tupir) cUthfpd;wd.  Kjypy; ,UgJ jw;fhypf 
,izg;gw;fs; my;yJ ghy; gw;fs; Njhd;Wfpd;wd.  gpd;du; ,g;gw;fSf;Fg; gjpyhf ,uz;lhk; 
njhFg;gpy;>Kg;gj;jpnuz;L epue;ju  gw;fs;(fyg;G gy; tupir) khw;wpaikf;fg;gLfpd;wd.  
,itfs; xU jhilf;F gjpdhW tPjk; ,Uf;Fk;.  xt;nthU gy;Yk; xU Ntupidf; nfhz;L 
<Wfspy; (jpNfhlhd;l;) nghUj;jg;gl;Ls;sJ. 
 
 epue;ju gw;fshdit> mikg;G kw;Wk; gzpfspd; mbg;gilapy; ehd;F tiffshfg; 
gpupf;fg;gl;Ls;sd.  mitahtd: ntl;Lg;gw;fs;> Nfhiug;gw;fs;> Kd;filtha;g; gw;fs; kw;Wk; 
gpd; filtha;g; gw;fs; 
 
gw;fspd; tiffSk; mtw;wpd; gzpfSk; 
 
gw;fspd; tiffs; gw;fspd; vz;zpf;if Gzpfs; 
ntl;Lg; gw;fs; 8 ntl;lTk; kw;Wk; fbf;fTk; 
Nfhiug; gw;fs; 4 fpopf;fTk; kw;Wk; JisaplTk; 
Kd; fltha;g; 
gw;fs; 

8 eRf;fTk; kw;Wk; miuf;fTk; 

gpd; fltha;g; 
gw;fs; 

12 eRf;fTk;> miuf;fTk; kw;Wk; nky;yTk; 

 
 xt;nthU ghjp jhilg; (Nky; kw;Wk; fPo;jhil) gFjpapYk; gpujpepjpj;Jtk; ngw;Ws;s 
gy;NtW gw;fspd; tiffis gy; #j;jpuk; Fwpf;fpd;wJ.  gw;fspd; tiffs;> 
ntl;Lg;gw;fs;(nt)> Nfhiug;gw;fs; (Nfh)> Kd; filtha; gw;fs;(Kf) kw;Wk; gpd;filtha; 
gw;fs; (gpf) vd Fwpf;fg;gLfpd;wd.  fPo;f;fhZk; tpjj;jpy; gy #j;jpukhdJ toq;fg;gLfpwJ. 
 
 ghy; gw;fspy; xt;nthU ghjp fPo; kw;Wk; Nky; jilf;F: 
 

  
2,1,2

2,1,2
= 10 × 2 = 20 

   
 epue;jug; gw;fspy; xt;nthU ghjp fPo; kw;Wk; Nky; jhilf;F: 
   

 
2, 1, 2, 3

2, 1, 2, 3
= 16 × 2 = 32 
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gw;fspd; gy;NtW tiffs; 
 
 
ckpo;ePu;r; Rug;gp: 
 tha;f; Fopf;Fs; %d;W ,iz ckpo;ePu;r; Rug;gpfs; fhzg;gLfpd;wd.  mitahtd: 
Nkyz;zr; Rug;gp> ehtbr; Rug;gp kw;Wk; jhilr; Rug;gp 
 

i. Nkyz;zr; Rug;gp: ,r;Rug;gpfs; kpfg; ngupa Rug;gpahFk;.  ,it ,U fd;dq;fspYk;> 
fhJf;Ff; fPNo mike;Js;sd. 

ii. ehtbr; Rug;gp: ,J kpfr; rpwpa Rug;gpahFk;.  ehtpd; mbg;Gwj;jpy; mike;Js;sJ. 
iii. fPo; kw;Wk; Nky; jhilr; Rug;gpfs;: ,it fPo; jhilapd; Nfhzq;fspy; 

fhzg;gLfpd;wd. 
 
ckpo;ePu;r; Rug;gpfs; xU ehSf;F Rkhu; 1.5 ypl;lu; gpRgpRg;ghd jputj;jpid Ruf;fpd;wd.  ,J  
ckpo;ePu; vd;wiof;fg;gLfpwJ.  ckpo;ePupy; fhzg;gLk; g;ilaypd;(mkpNy];) vd;w nehjp 
];lhu;r;ir($l;Lru;f;fiu) khy;Nlhrhf (,ul;ilr;ru;;f;fiu) khw;WfpwJ.  ckpo;ePupy; ghf;Bupahit 
vjpu;f;Fk; iyNrhirk; vd;w nehjpahdJ cs;sJ. 
 
ehf;F : ehf;F jirahyhd> czu;r;rp cWg;G MFk;.  ,J ckpo;ePUld; czthdJ fyf;f 
cjTfpwJ.  cztpd; Ritia czu;tjw;F ehtpy; cs;s Rit nkhl;Lfs; cjTfpd;wd.  
czTf;ftsk; vd;wiof;fg;gLfpw nkd;ikahf;fg;gl;l czthdJ ehf;fpd; %yk; 
cUl;lg;gl;L njhz;il topahf tpOq;fg;gl;L czTf;Foha;f;Fs; fle;J nry;fpwJ.  
,t;thW czthdJ tpOq;fg;gLk;NghJ Fuy;tis %bahdJ (jirahyhd kly; Nghd;w 
mikg;Gila jirahyhd Fuy; tisapd; Kid kw;Wk; %r;Rf;Foypd; Jtf;fjpy; 
mike;Js;sJ) %r;Rf;FoYf;Fs; czT Ngha;tplhjgb jLf;fpwJ. 
 
njhz;il: njhz;il vd;gJ> %f;F kw;Wk; tha;f;F gpd;dhy; fhzg;gLk; nkd;glyj;jhy; 
#og;gl;l Fop Nghd;w mikg;G MFk;.  ,J tha;g;gFjpia czTf;FoYld; ,izf;fpwJ.  
,J thapypUe;J czthdJ czTf; FoYf;F fle;J nry;Yk; xU ghijahf gad;gLfpwJ. 
 
czTf;Foy;: ,J 22 nr.kP ePsKila jirg;glyf; FoyhFk;.  ,J njhz;ilapypUe;J 
cztpid ,iug;igf;F ngup];lhy;rp]; vd;Dk; Fly; jirr; Rtupd; rPuhd RUq;Fjy; kw;Wk; 
jsu;jy; (miy Nghd;w ,af;fk;) Nghd;w epfo;thy; flj;JfpwJ. 
 
,iug;ig: ,iug;igahdJ czTf; FoYf;Fk; rpWFlYf;FkpilNa ‘J’Nghd;w tbtj;jpy; 
fhzg;gLk; jirahyhd mfd;w cWg;ghFk;. ,iug;igapd; cs;sLf;F Rtupy; fhzg;gLk; 
Rug;gpfspypUe;J ,iug;ig ePu; Ruf;fpwJ.  ,e;j ,iug;ig ePU; epwkw;wjhfTk;> mjpf mkpyj; 
jd;ikAila i`l;NuhFNshupf; mkpyj;ijAk;> nehjpfshd nud;dpd; (gr;rpsk; Foe;ijfspy;) 
kw;Wk; ngg;rpd; Mfpatw;iwAk; nfhz;ljhf cs;sJ. 
 
 nrayw;w ngg;rpNdh[d;> nrayhw;Wk; ngg;rpd; Mf khw;wg;gl;L cl;nfhs;sg;gl;l 
cztpYs;s Gujj;jpy; nrayhw;WfpwJ.  czNthL tpOq;fg;gl;l ghf;Bupahf;fis 
i`l;NuhFNshupf; mkpykhdJ mopj;JtpLfpw mNj Neuj;jpy; mkpyj; jd;ikahy; 
,iug;igapd; cl;Rtu;fs; ghjpf;fg;glhj tpjj;jpy; tOtOg;ghd jputk; xd;W ghJfhf;fpwJ.  
,iug;igapYs;s> ,iug;igePu; kw;Wk; miuf;fg;gl;l czTk; Nru;e;J> czTf;ftskhdJ 
miu nrupkhd epiyapy; khwpapUg;gJ.  ,iug;igahf vd miof;fg;gLfpwJ.  ,e;j 
,iug;igg;ghF FlYf;Fs; nkJthf Fly;tha; (igNyhu];) topahf efu;fpwJ. 
 
nud;dpd; (Rennin): 
,J xU nrupkhd Cf;fpahFk;.  ghy; Gujkhfpa Nfrpd;id cila itf;fpwJ.  
kw;Wk; Gujk; nrupkhdkhtij mjpfhpf;fpwJ. 
 
nudpd; (Renin): 
Md;[pNahnld;rpNdhn[d;id Md;[pNahnld;rpd;dhf khw;WfpwJ.  kw;Wk; rpWePuf 
tbePu;kj;jpypUe;J ePiuAk; Nrhbaj;ijAk; rPuhf cwpQ;rr; nra;fpwJ. 
 



 

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

rpWFly;: czTf; fhy;thapy; kpfTk; ePskhd gFjp rpWFly; MFk;.  ,J 5-7 kPl;lu; 
ePsKs;s RUz;l FoyhFk;.  ,f;Fly; %d;W ePsKs;s RUz;l FoyhFk;.  ,f;Fly; %d;W 
gFjpfisf; nfhz;Ls;sJ.  mit Kd;rpWFly; (bNahbdk;)> eLr;rpWFly; ([{[pdk;) kw;Wk; 
gpd;rpWFly; (,ypak;) MFk;. 
 
i. Kd;rpWFly; (bNahbdk;): rpWFlypd; Nky;gFjpahapUf;Fk; ,J ‘C’ tbtj;jpy; 

fhzg;gLfpwJ.  gpj;j ehsKk; (fy;yPuypypUe;J) fiza ehsKk; (fizaj;jpypUe;J) 
,ize;J bNahbdj;jpy; jpwf;fpd;wd. 

ii. eLrpWFly; ([p[{dk;): rpWFlypd; eLg;gFjp [{[pdk; MFk;.  ,J rpWFlypd; rpwpa 
gFjpahFk;.  rpWFly; Ruf;Fk; Rug;Gg; nghUs; rpWFly; ePu; MFk;.  rpWFly; ePupy; 
Rf;Nu];> khy;Nl];> yhf;Nl]; kw;Wk; ypg;Ng]; Nghd;w nehjpfs; fhzg;gLfpd;wd. 

iii. gpd;rpWFly; (,ypak;): rpWFlypd; mbg;gFjpahf ,Uf;Fk;.  ,g;gFjp ngUq;Flypy; 
jpwf;fpwJ.  ,ypak; rpWFlypd; mjpf ePskhd gFjpahFk;.  ,itfspy; kpfr;rpwpa tpuy; 
Nghd;w ePl;rpfs; fhzg;gLfpd;wd.  mit xt;nthd;Wk; 1 kp.kPl;lu; ePsKila Fly; 
cwpQrpfs; vd miof;fg;gLk;.  ,tw;wpy;jhd; czthdJ cl;fpufpf;fg;gLfpwJ.  
rpWFlypy; Vwf;Fiwa ehd;F kpy;ypad; FlYwpQ;rpfs; fhzg;gLfpd;wd.  ,jd; 
cl;gFjpapy; nky;ypa ,uj;jf; Foy;fSk; fhzg;gLfpd;wd.  

  
 rpWFlyhdJ nrupkhdk; kw;Wk; cwpQ;Rjy; Mfpa ,uz;L nray;fisAk; nra;fpwJ.  
,it> ,U nrupkhd Rug;gpr; rhWfshd gpj;j ePiu fy;yPuypypUe;Jk;> fiza ePiu 
fizaj;jpypUe;Jk; bNahbdj;jpy; ngWfpd;wd.  Fly; Rug;gpfs; Fly; rhWfisr; Ruf;fpd;wd. 
 
tpy;ypak; gpA+khz;l; (1785-1853) 
tpy;ypak; gpA+khz;l; vd;ghu; Xu; mWitr; rpfpr;ir kUj;Jtuhthu;.  ,tu; “,iug;ig 
rhu; clw; nraypaypd; je;ij” vd mwpag;gl;bUe;jhu;.  mtu; jdJ mtjhdpg;Gfspd; 
mbg;gilapy;> ,iug;igapYs;s nrwpTkpf;f i`l;NuhFNshupf; mkpyk;jhd; 
nrupkhdj;jpy; Kf;fpag; gq;fhw;Wtjhf Fwpg;gpl;Ls;shu;. 
 
fy;yPuy;: clypy; fhzg;gLk; kpfg; ngupa nrupkhdr; Rug;gp fy;yPuy; MFk;.  ,J nrk;kz; 
epwj;jpy; fhzg;gLfpwJ.  ,J tyJ kw;Wk; ,lJ vd ,uz;L fJg;Gfhsf gpupf;fg;gl;Ls;sJ.  
tyJ fJg;ghdJ> ,lJ fJg;igtpl ngupjhdjhFk;.  fy;yPuypd; fPo;gFjpapy; gpj;jg;igahdJ 
mike;Js;sJ.  fy;yPuy; nry;fs; gpj;jePiur; Ruf;fpd;wd. mJ jw;fhypfkhf gpj;jg;igapy; 
Nrfupf;fg;gLfpwJ.  gpj;jePuhdJ czT cl;GFk; Neuj;jpy; rpWFlYf;Fs; ntspaplg;gLfpwJ.  
gpj;jePupy; gpj;jcg;GfSk; (Nrhbak; fpisf;NfhNyl; kw;Wk; Nrhbak; lhNuhfpisf;NfhNyl;) 
gpj;j epwkpfSk; (igyp&gpd; kw;Wk; igyptpupbd;) fhzg;gLfpd;wd.  gpj;j cg;Gfs;> 
ghy;kkhf;fy; (ngupa nfhLg;G jptiyfshf khw;wg;gl;L nfhOg;G nrupf;f itf;fg;gLfpwJ). 
vd;w nraypd; mbg;gilapy; nfhOg;G nrupj;jYf;F cjTfpd;wd. 
 
fy;yPuypd; gzpfs; 
• ,uj;j ru;f;fiu kw;Wk; mkpNdh mkpy msitf; fl;Lg;gLj;Jy;. 
• fUtpy; rptg;G ,uj;j mZf;fis cUthf;Fjy;. 
• ,uj;jk; ciwjYf;Fg; gad;gLk; iggpupNdh[d; kw;Wk; GNuhj;uhk;gpd; Mfpatw;iw 

cUthf;Fjy; 
• rptg;G ,uj;j mZf;fis mopj;jy;. 
• ,Uk;G> jhkpuk;> itl;lkpd;fs; A kw;Wk; D Mfpatw;iw Nrkpj;J itj;jy;. 

• n`g;ghupd; cUthf;Fjy; (,uj;jk; ciwjiy jLg;ghd;). 
• er;Rfs; kw;Wk; cNyhf eQ;rpid ntspNaw;wy;. 
• kUe;Jg; nghUl;fs; kw;Wk; My;f`hypd; er;Rj; jd;ikfis ePf;Fjy;. 
 
fizak;: ,J gpsTgl;l ,iy Nghd;w mikg;Gila Rug;gpahFk;.  ,iug;igf;Fk; 
bNahbdj;jpw;Fk; (Kd; rpWFly;) ,ilNa mike;Js;sJ.  fizakhdJ ehsKs;s 
Rug;gpahfTk; ehskpy;yh Rug;gpahfTk; nrayhw;WfpwJ.  ehsKs;s Rug;gpapd; 
gFjpahfapUf;fpd;w fizaj;jpd; Rug;Gg;gFjp fiza ePiur; Ruf;fpwJ.  mtw;wpy; %d;W 
nehjpfs; fhzg;gLfpd;wd.  mitahtd: ypg;Ng];> bupg;rpd; kw;Wk; mikNy];.  ,it 
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KiwNa nfhOg;G> Gujk; kw;Wk; ];lhu;r; Mfpatw;wpy; nrayhw;Wfpd;wd.  ,jd; Nkw;Gwj;jpy; 
yhq;fu;fhd; jpl;Lfs; ehskpy;yh nry;fisf; nfhz;Ls;sd kw;Wk; `hu;Nkhd;fisAk; 
Ruf;fpd;wd.  ,jpYs;s My;gh nry;fs; FSf;Nfhfhd; vd;w `hh;NkhidAk;> gPl;lh nry;fs; 
,d;Rypd; `hh;NkhidAk; Ruf;fpd;wd. 
 
 Fly; Rug;gpfs; rf;f]; vz;l;bupf]; vd;w rhwpidr; Ruf;fpd;wd.  mjpy; khy;Nl];> 
yhf;Nl];> Rf;Nu]; kw;Wk; ypg;Ng]; Nghd;w fhuj;jd;ikAila gFjpfspy; nrayhw;Wk; 
nehjpfs; fhzg;gLfpd;wd.  Kd;rpWFlypypUe;J czthdJ nkJthf fPo;Nehf;fp efu;e;J 
gpd;rpWFliy milfpwJ.  mq;Nf nrupf;fg;gl;l czthdJ cwpQ;rg;gLfpwJ. 
 
i. czT cwpQ;rg;gLjy;: cwpQ;Rjy; vd;gJ nrupkhdj;jpw;Fg; gpd;du; ngwg;gl;l Cl;lr; 

rj;Jf;fshdit FlYWQ;rpfshy; cwpQ;rg;gl;L> ,uj;jk; kw;Wk; epzePu; %yk; cly; 
KOtJk; tpepNahfpf;fg;gl;L> xt;nthU cly; nry;fspd; NjitfSf;F Vw;g 
toq;fg;gLjy; MFk;. 
 

ii. czT jd;kakhjy;: jd;kakhjy; vd;gJ cwpQ;rg;gl;l czTg;nghUl;fis cl;GwKs;s 
kw;Wk; xj;jpirthd jpRf;fNshL ,izg;gjhFk;.  nfhOg;G nrhpkhdkhtjd; tpisthf 
cUthditfs; (nfhOg;G mkpyq;fs; kw;Wk; fpspruhy;) kPz;Lk; nfhOg;Gfshf 
khw;wg;gLfpd;wd.  mjpfg;gbahf cs;s nfhOg;Gfs; nfhOg;Gj;jpRf;fspy; mLf;fhf 
Nrkpj;J itf;fg;gLfpd;wd.  mjpfg;gbahf cs;s ru;f;fiuahdJ> rpf;fyhd $l;Lr; 
ru;f;fiu (ghyprhf;iuL) kw;Wk; fpisf;Nfh[dhf fy;yPuypy; khw;wg;gLfpwJ.  mkpNdh 
mkpyq;fs; clYf;Fj; Njitahd gy;NtW Gujq;fisj; njhFf;f gad;gLj;jg;gLfpd;wd. 

 
nrupkhd kz;lyj;jpd; kpf ePskhd gFjpahd rpWFly; 5 kP ePsKilaJ.  Mdhy; 
jbj;j Fohahd> ngUq;Fly; 1.5kP ePsKilaJ. 
 
 
ngUq;Fly;: cwpQ;rg;glhj kw;Wk; nrupf;fhj czT ngUq;FlYf;Fs; nrYj;jg;gLfpwJ.  ,J 
gpd;rpWFlypypUe;J kytha; tiu gutpAs;sJ.  ,jDila ePsk; Rkhu; 1.5 kPl;lu; MFk;.  
,J %d;W gFjpfisf; nfhz;lJ.  mitahtd: Kd; ngUq;Fly;(rPf;fk;)> 
ngUq;Fly;(Nfhyd;) kw;Wk; kyf;Fly; (nuf;lk;). 
 
 rPf;fkhdJ> Xu; rpwpa Kl;ilg;igg; Nghd;w mikg;ghFk;.  ,J rpWFly; kw;Wk; 
ngUq;Fly; ,izAk; ,lj;jpYs;sJ.  ,g;gFjpapy; tpuy; Nghd;w Fly;thy; mike;Js;sJ.  
,J kdpjdpy; fhzg;gLk; gadw;w> Fwpg;gpl;l gzp VJkw;w Xu; vr;r cWg;ghFk;. 
 

nrupkhd Rug;gp nehjpfs; %yf;$W nrupkhd 
tpisnghUs; 

Ckpo;ePu; Rug;gp 
(ckpo;ePu; nehjp 
mikNy];) 
ilaypd; 

];lhu;r; khy;Nlh]; 

,iug;igr; 
Rug;gpfs; 

ngg;rpd; Gujq;fs; ngg;Nlhd;fs; 

nud;dpd; ghy;Gujq;fs; (m) 
NfrpNdh[d; 

ghiy ciwar; 
nra;J Nfrpd; Gujk; 
jahupj;jy; 

fizak; 

fiza mikNy]; ];lhu;r; khy;Nlh]; 

l;upg;rpd; Gujq;fSk; 
ngg;Nlhd;fSk; 

ngg;ilL kw;Wk; 
mkpNdh mkpyq;fs;. 

NfNkhl;upg;]pd; Gujk; 

GNuhbNahy];> 
ngg;Nlhd;fs;> 
ghypngg;ilLfs;> 
%d;W ngg;ilLfs; 
,Ungg;ilLfs;> 

fiza ypg;Ng]; ghy;kkhf;fg;gl;l 
nfhOg;Gfs; 

nfhOg;G mkpyq;fs; 
kw;Wk; fpspruhy; 

Fly; Rug;gpfs; khy;Nl]; khy;Nlh]; FSf;Nfh]; kw;Wk; 
FSf;Nfh]; 



 

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

yhf;Nl]; yhf;Nlh]; 
FSf;Nfh]; kw;Wk; 
fhyf;Nlh]; 

Rf;Nu]; Rf;Nuh]; FSf;Nfh]; kw;Wk; 
g;uf;Nlh]; 

ypg;Ng]; nfhOg;Gfs; nfhOg;G mkpyq;fs; 
kw;Wk; fpspruhy 

 
 ngUq;Fly; gFjp gpd;rpWFlypid tpl gue;j mstpy; cs;sJ.  ,J Nky;Nehf;fp 
tapw;wpd; tyJGwkhfr; nrd;W (VWk; mikg;Gila ngUq;Fly;) gpd;du; ,lJ gFjpapy; 
fPo;Nehf;fpr; (fPopwq;Fk; mikg;Gila ngUq;Fly;) nry;fpwJ.  kyf;Fly; ,Wjpahfr; nrd;W 
kythapy; jpwf;fpwJ.  kythahdJ tisaq;fs; Nghd;w %ba epiyapypUf;Fk; 
jirahyhdjhFk;.  ,J kykhdJ ntspNa fle;J nry;Yk;NghJ jpwf;Fk; mikg;GilaJ.  
,J kyr;RUs; jir vd miof;fg;gLfpwJ. 
 
cl;nfhs;sg;gl;L> nrupf;fhj kw;Wk; jd;kakhfhj czTg; gFjpahdJ kytha; topahf 
fopTg;nghUshf clypypUe;J ntspNaw;wg;gLfpwJ. ,jidNa kyk;ntspNaWjy; my;yJ 
kyk; fopj;jy; vd;fpNwhk;. 
 
kdpj fopT ePf;f kz;lyk; 
 capu;thOk; nry;fspy; tsu;r;rpijkhw;w epfo;thdJ njhlu;r;rpahf eilngWfpd;wJ.  
capu;Ntjpapay; tpidapdhy; cUthd tsu;rpij khw;w tpisnghUl;fs; midj;Jk; 
clypdhy; gad;gLj;jg;gLtjpy;iy.  Vndd;why;> rpy iel;u[d; fye;j er;Rj; jd;ikAila 
nghUl;fSk; mjDld; jahupf;fg;gLfpd;wd.  ,itfs; vy;yhk; fopTePf;fg; nghUl;fs; vd 
miof;fg;gLfpd;wd.  A+upah kdpjdpd; gpujhd fopTePf;fg; nghUshFk;.  ,e;jf; fopTfis 
ePf;Ftjpy; gq;Fnfhs;Sk; jpRf;fs; kw;Wk; cWg;Gfs; midj;Jk; Nru;e;J fopT ePf;f 
kz;lykhfpwJ. 
 
 kdpj fopTePf;f kz;lyk; Xupiz rpWePufq;fisf; nfhz;Ls;sJ.  ,it rpWePiu 
cUthf;Ffpd;wd.  Xupiz rpWePuf ehsj;jpd; %yk; rpWePuhdJ rpWePufj;jpypUe;J 
flj;jg;gl;L rpWePu;g; igapy; jw;fhypfkhf Nrfupf;fg;gLfpwJ.  gpd;du; rpWePuhdJ rpWePu;g;ig 
RUq;Ftjhy; rpWePu;g; Gwtopapd; topahf ntspNaw;wg;gLfpwJ.; 

 
  
 fopTePf;fg; nghUl;fshdit Nrfupf;fg;gl;L xNu Ntisapy; ntspNaw;wg;glhkypUe;jhy;> 
clYf;F jPq;F tpistpg;gitahfTk;  kw;Wk; er;Rg;nghUl;fshfTk; khwptpLfpd;wd.  MfNt> 
fopTePf;fkhdJ clypid rkr;rPu; epiyapy; (N`hkpNah];Nl]p];) itj;Jf; nfhs;Sk; kpf 
Kf;fpakhd gq;fpid Mw;WfpwJ. 
 
 rpWePufq;fisj; jtpu Njhy; (rpwpjsT ePu;> A+upah kw;Wk; tpau;it tbtpy; cg;Gf;fis 
ePf;fy;) kw;Wk; EiuaPuy; (fhu;gd;-il-Mf;i]L ntspNaw;wk; kw;Wk; %r;R ntsptpLjy; %yk; 
ePu;j; jptisfis ntspNaw;Wjy;) Mfpad gpw fopTePf;f cWg;GfshFk;. 
 
Njhy; 
 NjhyhdJ cliy %bapUf;Fk; ntspg;Gwg;gFjpahFk;.  ,J clypd; midj;Jg; 
gFjpfspYk; ePl;rpaile;J Xu; mLf;Fg;Nghy fhzg;gLfpwJ.  ,J Xu; Kjpu;r;rpaile;j 
kdpjdpd; cly; vilapy; 15 rjtPjj;ijf; nfhz;Ls;sJ.  ,e;j NjhypypUe;J gy;NtW 
mikg;GfSk; Rug;gpfSk; cUthfpAs;sd.  ,J tpau;j;jy; vd;w nray;ghl;lhy; tsu;rpij 
khw;wf; fopTfis ntspNaw;WfpwJ. 
 
 kdpj clyhdJ 37°C ntg;gepiyapy; rhjhuzkhf ,aq;FfpwJ.  ntg;gkhdJ 
mjpfhuj;jhy; tpau;itr; Rug;gpfs; tpau;itiar; Ruf;f Muk;gpf;fpd;wd.  mtw;wpy; ePUld; 
rpwpjsT gpw Ntjpg;nghUl;fshfpa mk;Nkhdpah> A+upah> yhf;bf; mkpyk; kw;Wk; cg;Gfs; 
(ngUk;ghYk; Nrhbak; FNshiuL) fhzg;gLfpd;wd.  ,e;j tpau;itahdJ Njhypy; fhzg;gLk; 
Jisfspd; topahf ntspNa fle;J te;J MtpahfptpLfpwJ. 
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rpWePufq;fs; 
 rpWePufk; mlu; rptg;G epwq;nfhz;l mtiu tbt cWg;ghFk;.  ,J KJnfYk;gpd; ,U 
gf;fj;jpYk; tapw;Wg; gFjpapd; mbg;ghfj;jpYs;s Rtu; gFjpNahL xl;bf; fhzg;gLfpwJ.  
fy;yPuyhdJ tyJ Gwj;jpy; mjpf ,lj;jpy; glu;e;jpUg;gjhy; tyJ GwKs;s rpWePufkhdJ 
,lJGw rpWePufj;ijtpl rw;W fPNo fhzg;gLfpwJ.  xt;nthU rpWePufKk; Rkhu; 11 nr.kP 
ePsKk;> 5 nr.kP mfyKk; kw;Wk; 3 nr.kP gUkDk; nfhz;ljhfapUf;fpwJ.  rpWePufkhdJ 
jirehu; ,izg;Gj; jpRf;fs;> rpWePuf Nfg;rpA+y;fs;> nfhOg;G Nfg;rpA+y;fs; kw;Wk; 
,iofshyhd rt;tpdhy; %lg;gl;Ls;sJ. 
 
 rpWePufj;jpDs; fhu;nlf;]; (Gwzp) vd;w Xu; mlu;j;jpahd ntspg;gFjpAk; nkLy;yh 
vd;w nkypjhd cl;gFjpAk;> fhzg;gLfpwJ.   ,t;tpuz;L gFjpfSk; rpWePuf Ez;Foy;fs; 
my;yJ ne/g;uhd;fisf; nfhz;Ls;sd.  nkLy;yh vd;w gFjpapy; gy;NtW Ez;Foha;fs; 
$k;G tbtpy; Ftpe;J xl;Lnkhj;jkhf mike;Js;sd.  ,it nkLy;yh gpukpLfs; my;yJ 
rpWePuf  gpukpLfs; vd miof;fg;gLfpd;wd.  ,itfspd; mbj;jskhdJ fhu;nlf;]; (Gwzp) 
vd;w gFjpapd; mUfpy; cs;sJ.  xt;nthU rpWePufj;jpd; cl;FopTg;gFjpapy; cs;s i`yk; 
vd;W miof;fg;gLk;> thapy; Nghd;w mikg;gpd; topNa ,uj;j ehsq;fSk;> euk;GfSk; 
cs;Ns Eiofpd;wd.  mq;fpue;J rpW ePuhdJ ntspNaw;wg;gLfpwJ. 
 
rpWePu;f;Foha;: rpWePu;f;Foha; vd;gJ jirahyhd Foy; MFk;.  ,J i`yk; vd;w 
gFjpapypUe;J ntspg;gLfpd;wJ.  uPdy; ngy;tp]; vd;w gFjpapypUe;J rpWePuff; Foha; 
gFjpf;Fs; ngup];lhy;bf; ,af;fj;jpd; %yk; rpWePuhdJ flj;jg;gLfpwJ.  ,r;rpWePu;f;Foha;fs; 
rpWePufj;jpypUe;J rpWePiu rpWePu;g;igf;F vLj;Jr; nry;fpd;wd. 
 
rpWePu;g;ig: rpWePu;g;ig xU ig Nghd;w mikg;GilaJ.  ,g;ig tapw;Wg;gFjpapy; ,Lg;Gf;Fop 
vd;w ,lj;jpy; mike;Js;sJ.  ,J jw;fhypfkhf rpWePiur; Nrfupj;J itf;fpd;wJ.  
 
rpWePu;g;Gwtop: rpWePu;GwtopahdJ xU jirahyhd> rpWePiu ntspNaw;Wk; FoyhFk;.  
rpWePu;g;Gwtopapid rpWePufr; Roy; (rpWePuf ];gpd;f;lu;) mikg;ghdJ rpWePu; fopj;jy; Neuj;jy; 
jpwf;fTk;> %lTk; nra;fpwJ. 
 
rpWePufj;jpd; gzpfs; 
1. ekj clypy; ePiuAk; kpd;gFnghUs;fisAk;; rkepiyg;gLj;j cjTfpwJ. 
2. ,uj;jj;jpy; mkpy – fhur;rkepiyia xOq;FgLj;JfpwJ. 
3. ,uj;jj;jpYk;> jpRf;fspYk; rt;T+L guty; mOj;jj;jpidr; rkepiyg;gLj;JfpwJ. 
4. gpsh];kh jputj;jpd; Kf;fpa gFjpg; nghUs;fshd FSf;Nfh]; kw;Wk; mkpNdh 

mkpyq;fis kPz;Lk; gpsh];khtpy; jf;fitj;Jf; nfhs;s cjTfpwJ. 
 
ne/g;uhdpd; mikg;G 
 xt;nthU rpWePufj;jpYk; xU kpy;ypaidtpl mjpfkhd ne/g;uhd;fs; mike;Js;sd.  
,e;j ne/g;uhd;fs; my;yJ rpWePiuf; nfhz;LtUk; rpWePuf Ez;Foy;fs; rpWePufj;jpd; 
mbg;gilg; nray;fs; MFk;.  xt;nthU ne/g;uhdpYk; rpWePuf fhu;g;gry; my;yJ khy;gP[pad; 
cWg;G kw;Wk; rpWePuf Ez;Foy;fs; Mfpa ,U gFjpfs; fhzg;gLfpd;wd.  ,r;rpWePuf 
fhu;g;grypy; fpz;z tbtpy; fhzg;gLk; ngskhdpd; fpz;zj;jpy; ,uj;j Ez; ehsq;fspd; 
njhFg;ghfpa fpshkUy]; vd;w gFjp fhzg;gLfpwJ.  ,uj;jkhdJ fpshk&y]py; cs;s 
Ez;ehsj;njhFg;gpy; cl;nry; Ez; jkdp topahf cl;nrd;W> ntspr;nry; Ez;jkdp topahf 
ntspNaWfpwJ. 
 
 nghskhdpd; fpz;zj;jpidj; njhlu;e;J cs;s rpWePuf Ez;Foy;fs; %d;W 
gFjpfisf; nfhz;Ls;sd.  mit mz;ikr;RUs;  Ez;FoyhfTk;>‘U’ tbtk; nfhz;l 
n`d;Nyapd; tisthfTk;> Nra;ikr;RUs; Ez;FoyhfTk; njhlu;fpd;wd.  ,r;RUs; Ez;Foy; 
Nrfupg;Gehsj;jpy; jpwf;fpwJ.  iel;u[d; fopTfnsy;yhk; rpWePufg; ngy;tp]py; 
tbfl;lg;gLfpd;wd.  gpd;du; rpWePuhdJ rpWePu;g;igapy; Nrfupf;fg;gl;L> rpWePu;g;Gwtopg; gFjp 
%yk; ntspNaw;wg;gLfpwJ. 
 
rpWePu; cUthFk; Kiw 
fPo;f;fhZk; %d;W gbepiyfspy; rpWePuhdJ cUthfpwJ. 
▪ fpshkUyhu; tbfl;Ljy; 
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▪ Foy;fspy; kPs cwpQ;rg;gLjy; 
▪ Foy;fspy; Ruj;jy;. 
 
fpshkUyhu; tbfl;Ljy;: fpshkUy]; kw;Wk; ngskhdpd; fpz;zk; Mfpatw;wpd; vg;gpj;jPypa 
Rtu;fspd; %ykhf ,uj;jkhdJ tbfl;lg;gLtjhy; rpWePuhdJ cUthf;fg;gLfpwJ.  ,t;thwhf 
tbfl;lg;gl;l jputkhdJ fpshkUyhu; tbjputk; vdg;gLk;.  ,uj;jj;jpy; fhzg;gLk; 
Njitahd kw;Wk; Njitaw;w nghUs;fs; ,q;F tbfl;lg;gLfpd;wd. 
 
Foy;fspy; Ruj;jy;: i`l;u[d; my;yJ nghl;lhrpak; madp Nghd;w nghUs;fs; Ez; 
ehsq;fSf;Fs; Ruf;fpd;wd.  nghl;lhrpak; kw;Wk; gpw Ntjpg;nghUs;fis ngdprpypd; kw;Wk; 
M];gpupd; Nghd;w nghUs;fs; Nra;ik RUs; Ez;Foy;fspy; tbjputkhf Ruf;fpd;wd.  ,e;j 
Ez;Foy; tbjputNk ,Wjpahf rpWePu; vdg;gLfpwJ.  ,J kdpjdpy; cau; cg;glu;Tj; 
jd;ikAila jputkhf ,Uf;fpwJ.  ,Wjpahf Nrfupg;G ehsj;jpy; rpWePuhdJ Nru;e;J 
ngy;tp]; gFjpf;Fr; nrd;W rpWePu;f;Foha;fs; topahf rpWePu;g;ig mile;J ngup];lhy;]p]; 
,af;fj;jpd; %yk; ntspNaWfpwJ.  rpWePu;g;igapypUe;J rpWePu; ntspNaw;wg;gLk; epfo;Nt 
ikf;bA+up~d; 9(m) rpWePu; ntspNaw;wkhFk;.  xU MNuhf;fpakhd kdpjd; xU ehisf;F 
xd;WKjy; ,uz;L ypl;lu; rpWePiu ntspNaw;Wfpd;wd. 
 

ne/g;uhdpd; mikg;G 
,U rpWePufq;fSk; nkhj;jkhf 2 kpy;ypad; ne/g;uhd;fisf; nfhz;L 1700-1800 
ypl;lu; uj;jj;ij tbfl;Lfpd;wd.  rpWePufq;fshdit ,uj;jj;jpd; mstpy; 99% 
msit kPz;Lk; cwpQ;rpf;nfhz;L kPs toq;Ffpd;wd.  ,uj;jj;jpYs;s 1% kl;Lk; 
tbfl;lg;gl;L rpWePuhf khWfpwJ. 
 
$o;kg;gpupg;G my;yJ nraw;if rpWePufk;: 
 rpWePufq;fs; jq;fs; tbfl;Lk; jpwid ,of;Fk;NghJ> mjpfg;gbahd jputk; kw;Wk; 
er;Rf;fopTfs; clypy; Ftpfpd;wd.  ,e;j epiy rpWePuf gOjilT vdg;gLfpwJ.  ,jw;fhf> 
Nehahspapd; ,uj;jj;ij tbfl;l xU nraw;if rpWePufk; gad;gLj;jg;gLfpwJ.  
NehahspfSf;F $o;kg;gpupg;G vd;w rpfpr;ir toq;fg;gLfpwJ.  ,jpy; Xu; nraw;if 
rpWePufj;ijg; gad;gLj;jp ,uj;jkhdJ Rj;jg;gLj;jg;gLfpwJ.  ,J P̀Nkhilahyprp]; vd;W 
miof;fg;gLfpwJ.  ,r;rpWePufg; gOjilthdJ kUe;JfshNyh my;yJ $o;kg;gpupg;gpdhNyh 
rpfpr;iraspf;fg;gl KbahjNghJ Nehahspfs; rpWePuf khw;W rpfpr;irf;F 
mwpTWj;jg;gLfpd;wdu;. 
 
Kjy; rpWePuf khw;wk; 
 1954Mk; Mz;by; gh];ld;(USA) vd;w efuj;jpYs;s gPl;lu; ngz;l; gpupfhk; vd;w 
kUj;Jtkidapy; N[hrg; , Ku;Nu vd;w kUj;JtUk; mtuJ rf Copau;fSk; nuhdhy;L 
kw;Wk; upr;ru;L n`upf; vl;L tUlq;fs; tho;e;J gpd; fhykhdhu;. 

 
 
kdpj ,dg;ngUf;f kz;lyk; 
 midj;J capupdq;fSk; Kd; ,Ue;j capupdq;fspypUe;J cUthf;fg;gLfpd;wd.  
,dg;ngUf;fk; nra;Ak; jd;ik capupdq;fspd; kpf Kf;fpakhd mk;rq;fspy; xd;whFk;.  ,e;j 
nray;Kiw jdpg;gl;l ,dq;fisg; ghJfhj;jYf;fhd Nehf;fq;fisf; nfhz;Ls;sJ.  ,J 
‘jd;dpiy ePbj;jpUe;jy;’ vdg;gLfpwJ. 
 
 kdpju;fspy; jdpj;Jtkhd ghypUTlik cs;sJ.  mjhtJ> Mz;fs;> cly;tsu;r;rp> 
ntspg;Gw gpwg;G cwGg;Gfs; kw;Wk; ,uz;lhk;epiy ghy; gz;Gfs; Mfpatw;wpy; ngz;fistpl 
njspthf NtWgLfpd;wdu;.  ,t;thwhf ,dg;ngUf;fj;Jld; njhlu;Gila mikg;Gfs; Mz; 
kw;Wk; ngz;fspd; ,dg;ngUf;f mikg;Gfspy; cs;s gy;NtW cWg;Gfs; Kjd;ik kw;Wk; 
,uz;lhk; ghypd cWg;Gfshf NtWgl;Lf; fhzg;gLfpd;wd.  Kjd;ikg; ghypd cWg;Gf;fshd 
ghypdr; Rug;gpfs; ghypd capuZitj; jahupf;fpd;wd.  mijg;Nghy; ghypd 
`hu;Nkhd;fisAk; Ruf;fpd;wd.  ,uz;lhk; ghypd cWg;Gfspy; gpwg;GWg;Gf;fs; kw;Wk; 
Rug;gpfs; Mfpait mlq;Ffpd;wd.  mit> ghypd capuZtpidf; flj;jTk;> ,dg;ngUf;fr; 
nraiy epfo;j;jTk; cjTfpd;wd.  ,it ghypd capuZitAk;> ghypd `hu;Nkhd;fisAk; 
cUthf;Ftjpy;iy. 
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 ,dg;ngUf;f cWg;Gfs; ghypay; Kjpu;r;rp mile;j gpd;du; nray;glj; njhlq;Ffpd;wd.  
Mz;fspy; ,k;Kjpu;r;rp 13-14 tajpy; Vw;gLfpwJ.  ngz;fspy; ghypay; Kjpu;r;rpahdJ 11-13 
tajpy; Vw;gLfpwJ.  ,e;j taJ gUtkilAk; taJ vdg;gLfpwJ.  ghypay; Kjpu;r;rpapd; 
NghJ `hu;Nkhd; khw;wkhdJ Mz;fspYk; ngz;fspYk; Vw;gl;L mjd; tpisthf ,uz;lhk; 
epiy ghypay; gz;Gfs; cUthf;fg;gLfpd;wd. 
 
Mz; ,dg;ngUf;f kz;lyk; 
 
 kdpj Mz; ,dg;ngUf;f kz;lyj;jpy; tpe;jfk; (Kjd;ik ,dg;ngUf;f cWg;G)> 
tpiug;ig> tpe;Jehsk;> rpWePu;g;Gwtopf;Foha;> MZWg;G kw;Wk; Jizr; Rug;gpfs; Mfpait 
cs;sd. 
 
tpe;jfq;fs;: Mz;fspy; tapw;wiwf;F ntspapy; xU N[hb tpe;jfq;fs; cs;sd.  ,e;j 
tpe;jfq;fs; Mz; ghypdr; Rug;gpfs; MFk;.  ,jpypUe;J Mz; ghypd capuZ (tpe;J) kw;Wk; 
Mz; ghypay; `hu;Nkhd;fs; (nl];Nlh];buhd;) cw;gj;jp nra;ag;gLfpd;wJ.  xt;nthU 
tpe;jfj;jpd; cl;Gwj;jpy; RUl;lg;gl;l Ez;Foha;fs; mjpfkhf cs;sd.  mit vg;gpbilkp]; 
vd miof;fg;gLfpd;wd.  mijg;Nghy; tpe;jfj;jpy; fhzg;gLk; nru;Nlhyp nry;fs; tsUk; 
tpe;jZTf;F Cl;lj;jpid toq;Ffpd;wd. 
 
tpiug;ig: tpiug;ig vd;gJ Njhyhyhd jsu;thd rpW ig Nghd;w mikg;GilaJ.  ,J 
cl;Gwj;jpy; tyJ kw;Wk; ,lJ gf;f tpiug;igahdJ Xu; jirapdhy; ,uz;lhf 
gpupf;fg;gl;Ls;sJ.  ,uz;L tpe;jfq;fSk; me;je;j tpiug;igapDs; mike;Js;sd.  ,J gy 
euk;GfisAk;> ,uj;j ehsq;fisAk; nfhz;Ls;sJ.  ,e;j tpiug;ig ntg;grPuhf;fpahf 
nrayhw;Wk; cWg;ghFk;.  tpe;Jf;fis cUthf;Ftjw;Fj; Njitahd cfe;j ntg;gepiyia 
,J toq;FfpwJ. rhjhuz cly; ntg;gepiyiatpl 1 Kjy; 3°C Fiwthd ntg;gepiyapy; 
tpe;jZtpd; tsu;r;rp Vw;gLfpwJ. 
 
tpe;J ehsk;: ,J tpe;jZtpid tpe;Jg;igf;F vLj;Jr; nry;Yk; xU Neuhd Foha; MFk;.  
tpe;jZf;fnsy;yhk; ,t;tpe;Jg;igapy; fhzg;gLk; tpe;J gpsh];khtpy; Nrfupf;fg;gLfpd;wd.  
,ttplj;jpy; gpuf;Nlh];> fhy;rpak; kw;Wk; nehjpfs; mjpfkhff; fhzg;gLfpd;wd.  
tpe;jZtpw;F Mw;wiy mspf;Fk; Mjhukhf gpuf;Nlh]; ,Uf;fpwJ.  tpe;JehskhdJ 
tpe;Jg;igia njhlu;e;J tpe;J ntspNaw;Wk; ehsj;jpy; jpwf;fpwJ.  tpe;Jg;igapypUe;J tpe;Jk; 
gpw Rug;GfSk; tpe;J ntspNaw;Wk; ehsj;jpw;Fr; nrd;W rpWePu; Gwtopf;Foha; topahf 
ntspNaw;wg;gLfpd;wd. 
 
rpWePu; GwtopFoha;: ,J Mz;FwpapDs; ,Uf;fpd;wJ.  rpWePu;g;igapypUe;J rpWePUk; 
tpe;Jg;igapypUe;J tpe;jZTk; rpWePu; Gwtopf;Foha; jpwg;G topahf ntspNaw;wg;gLfpd;wd. 
 
Mz; ,dg;ngUf;f mikg;Gld; njhlu;Gila ,izr;Rug;gpfs;> tpe;jZg;ig> g;Nuh];Nll; Rug;gp 
kw;Wk; Nfhg;gu; Rug;gpfs; Mfpatw;iwf; nfhz;Ls;sd.  ,e;jr; Rug;gpfspy; Ruf;Fk; jputk;> 
tpe;jZTld; ,ize;J tpe;jZ ,lk;ngau;e;J nry;yTk; mtw;wpw;F Cl;lkspf;fTk; 
cjTfpwJ. 
 

 
Mzpd; clypy; kpfr; rpwpa nry; tpe;J MFk;.  xU rhjhuz Mzpd; tho;ehspy; 
500 gpy;ypad; tpe;jZf;fs; cUthfpd;wd.  ,t;thwhf tpe;Jit cUthf;Fk; 
nraYf;F tpe;jZthf;fk; (];ngu;kNlhn[dprp];) vd;W ngau;. 
 
ngz; ,dg;ngUf;f kz;lyk; 
 
 ngz; ,dg;ngUf;f kz;lykhdJ> mz;lfq;fs; (Kjd;ik ghypd cWg;G)> 
fUg;igf;Foha;> fUg;ig> Nahdpf;Foha; Mfpa gFjpfis cs;slf;fpaJ. 
 
mz;lfq;fs;: ngz;fspy; Xupiz ghjhk;-tbt mz;lfq;fs;> fPo; tapw;wiwapy; 
rpWePufq;fSf;F mUfpy; mike;Js;sd.  mz;lfq;fs; ngz; ,dg;ngUf;f Rug;gpfs; MFk;.  
,jpypUe;J ngz; ghypd capuZ(fUKl;il my;yJ mz;lk;) kw;Wk; ngz; ghypd 
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`hu;Nkhd;fs; (<];l;Nuh[d; kw;Wk; Gnuhn[];buhd;) cw;gj;jp nra;ag;gLfpd;wd.  xU Kjpu;e;j 
mz;lfj;jpy; gy;NtW epiyfspy; tsu;r;rpaile;Js;s  mjpfg;gbahd 
mz;lqfs;/fUKl;ilfs; fhzg;gLfpd;wd. 
 
/ngy;Nyhg;gpad; Foy; (fUf;Foy;):  ,it fUg;igapd; ,U gFjpapypUe;Jk; Gwg;gLk; 
,izahd Foy;fs; Mfk;.  ,f;Foypd; Kidg;gFjpahdJ Gdy; tbtKilajhfTk;> tpuy; 
nghd;w /gpk;gpupNa vd;w ePl;rpfSlDk; mz;lfj;jpd; mUfpy; mike;Js;sJ.  ,e;j 
/gpk;gpupNa mz;lj;jpypUe;J ntspahd fUKl;ilia vLj;J /ngNyhg;gpad; FOYf;Fs; 
js;SfpwJ. 
 
fu;g;gg;ig: fu;g;gg;igahdJ xU Ngupf;fha; Nghd;w jirahyhd ntw;wplKs;s mikg;GilaJ.  
,J ,Lg;Gf;Fopf;Fs; mike;J fhzg;gLfpwJ.  ,e;j fu;g;gg;igahdJ> rpWePu;g;ig kw;Wk; 
kyf;FlYf;F ,ilNa cs;sJ.  fUtpd; tsu;r;rpahdJ fu;g;gg;igapd; cs;Ns 
eilngWfpwJ.  fu;g;gg;igapd; FWfyhd mbg;gFjpahdJ fUg;igtha; (nru;tpf;];) vd 
miof;fg;gLfpwJ.  ,J Nahdp vd;w gFjpf;Fs; nry;fpwJ. 
 
Nahdpf;Foha;: fu;g;gg;igahdJ Nahdp vd;W miof;fg;gLk; ntw;wpl jirahyhd Fohahf 
RUq;fj; Jtq;FfpwJ.  ,J fUg;;igtha; kw;Wk; ntsp gpwg;GWg;ig ,izf;fpwJ.  ,g;gFjp 
tpe;Jf;fisg; ngWfpwJ.  Foe;ijg; gpwg;gpd;NghJ gpwg;Gf; fhy;thahfTk; khjtplha; 
Xl;lj;jpw;fhd ghijahfTk; ,g;gFjpahdJ nrayhw;WfpwJ. 
 
fUKl;iljhd; kpfg;ngupa kdpj nry; MFk;.  fUKl;ilahdJ cUthjy; epfo;Tf;F 
fUKl;il cUthf;fk; (Oogenesis) vd;W ngau;. 
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myF – 21 
 

Cl;lr;rj;J kw;Wk; MNuhf;fpak;  
 

mwpKfk;:  
 
caph; tho;tjw;F mbg;gilahdJ czT MFk;. xU caphpdk; ve;j xU nghUis (jhtu 
my;yJ tpyq;FfspypUe;J ngwg;gLk; nghUs;) Cl;lr;rj;jpw;fhf cl;nfhs;fpwNjh me;jg; 
nghUs; 'czT' vd;W tiuaWf;fg;gLfpwJ. Mw;wiy toq;Fjy;> tsh;r;rp kw;Wk; 
Kd;Ndw;wj;jpw;F cjTjy;> Nrjkile;j jpRf;fisg; GJg;gpj;jy; kw;Wk; Neha;fspypUe;J 
cliyg; ghJfhj;jy; Mfpatw;wpw;Fj; Njitahd mj;jpahtrpa rj;Jf;fis ,it 
nfhz;Ls;sd. Neha;j;njhw;W kw;Wk; eQ;rhjy; %yk; Neha;fs; Njhd;Wtjw;F Ez;Zaphpfshy; 
czT nfl;Lg;NghjNy fhuzkhFk;. ,jdhy; ,e;ehl;fspy; czT ghJfhg;G vd;gJ 
Kf;fpaj;Jtk; tha;e;jjhf cs;sJ.  
 
czTg; nghUl;fisf; fyg;glk; nra;Ak; nray; ,e;jpahtpy; xU rpy tzpfh;fshy; 
eilKiwg; gLj;jg;gl;L tUfpwJ. nghUshjhu yhgj;jpw;fhf cw;gj;jp Kjy; Efh;T tiu 
czthdJ fyg;glk; nra;ag;gLfpwJ. jPq;F tpistpf;Fk; nghUl;fis cztpy; fyg;gjd; 
%yNkh my;yJ mtrpakhd nghUl;fis ePf;Ftjd; %yNkh Efh;Nthhpd; clw;nraypay; 
ghjpf;fg;gLfpwJ. cw;gj;jp nra;ag;gLk; czTg;nghUl;fspd; juj;ijg; guhkhpg;gjw;fhf ek; 
ehl;by; czTr;rl;lq;fs; ,aw;wg;gl;Ls;sd.  
 
jhJ cg;Gr; rj;Jf;fs;:  
 
caphpdq;fs; jhq;fs; caph; tho;tjw;Fj; Njitahd gy;NtW caphpay; nray;ghLfisg; 
Ghptjw;Fj; Njitahd mj;jpahtrpa Cl;lr;rj;jhf jhJ cg;Gf;fs; vdg;gLk; fhpkr; 
nghUs;fs; cs;sd. gw;fs;> vYk;Gfs;. ,uj;jk;> jir kw;Wk; euk;G nry;fspy; ,it 
ml;qfpAs;sd.  
 
fhy;rpak;> gh];gu];> nghl;lhrpak;> Nrhbak;> kw;Wk; nkf;dPrpak; Nghd;wit kdpj clYf;F 
mjpfkhf Njitg;gLk; ngUk; jdpkq;fshFk;. kPjKs;s jdpkq;fs; 'Fiwthf Njitg;gLk; 
jdpkq;fs;' (Trace Elements) vd;W miof;fg;gLfpd;wd. mit fe;jfk;> ,Uk;G> FNshhpd;> 
Nfhghy;l;> jhkpuk;> Jj;jehfk;> khq;fdP];> khypg;bdk;> mNahbd; kw;Wk; nrypdpak; Nghd;wit 
MFk;.  
 
Cl;lr;rj;Jf;fspd; tiffs;:  
 
Cl;lr;rj;Jf;fs; fPo;f;fz;l Kf;fpaj; njhFjpfshf tifg;gLj;jg;gl;Ls;sd.  

❖ fhh;Nghi`l;Nul;Lfs;  
❖ Gujq;fs;  
❖ nfhOg;Gfs;  
❖ itl;lkpd;fs;  
❖ jhJ cg;Gfs;  

 
fhh;Nghi`l;Nul;Lfs;:  
 
fhh;Nghi`l;Nul;Lfs; vd;git fhh;gd;> i`l;u[d; kw;Wk; Mf;]p[d; Mfpatw;iwf; nfhz;l 
fhpk $l;Lg; nghUs;fshFk;. ,it clYf;F Mw;wiyj; juf;$ba gpujhd 
%yg;nghUs;fshFk;. FSf;Nfh];> Rf;Nuh];> yhf;Nlh];> ];lhh;r; kw;Wk; nry;YNyh]; 
Mfpait fhh;Nghi`l;Nul;LfSf;F rpy vLj;Jf;fhl;LfshFk;.  
 
fhh;Nghi`l;Nul;fs; xw;iwr;rh;f;fiu (FSf;Nfh];)> ,ul;ilr; rh;f;fiu (Rf;Nuh];) kw;Wk; 
$l;Lr;rh;f;fiu (nry;YNyh];) vd tifg;gLj;jg;gLfpd;wd. xt;nthU njhFjpapYk; cs;s 
rh;f;fiu %yf;$Wfspd; mbg;gilapy; ,it tifg;gLj;jg;gLfpd;wd.  
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Gujq;fs;:  
 
clYf;Fj; Njitahd Kf;fpakhd Cl;lr; rj;jhfTk;> mjw;fhd fl;likg;Gg; nghUshfTk; 
Gujq;fs; cs;sd. ,it nry;fs; kw;Wk; jpRf;fspd; tsh;r;rpf;Fk;> mtw;iwg; ghJfhg;gjw;Fk; 
mtrpakhditahFk;. Gujq;fshdit gy mkpNdh mkpyq;fisf; nfhz;L cUthdit.  
 
mj;jpahtrpakhd mkpNdh mkpyq;fs; (Essential Amino Acids – EAA) clypy; 
cUthf;fg;gLtjpy;iy. vdNt> ,tw;iw cztpy; ,Ue;Jjhd; ngw;Wf;nfhs;s Ntz;Lk;. ek; 
clypy; xd;gJ mj;jpahtrpakhd mkpNdh mkpyq;fs; cs;sd. mit KiwNa /gpidy; 
myidd;> Ntiyd;> jphpNahidd;> bhpg;Nlh/Ngd;> nkj;jpNahidd;> Yird;> INrh Yird;> 
iyrpd; kw;Wk; `p];bild;.  
 
nfhOg;Gfs;:  
 
cztpYs;s nfhOg;Gfs; Mw;wiy toq;Ffpd;wd. ,it nry;ypd; mikg;igg; guhkhpg;gNjhL 
tsh;r;rpij khw;wg; gzpfspYk; <LgLfpd;wd.  
 
rpy nfhOg;G mkpyq;fs; 'mj;jpahtrpa nfhOg;G mkpyq;fs;' vd miof;fg;gLfpd;wd. 
Vndd;why;> ,e;j nfhOg;G mkpyq;fis clyhy; cUthf;f Kbtjpy;iy. vdNt> ,it 
cztpd; %yk; ngwg;gLfpd;wd. kdpj czT+l;lj;jpw;F mj;jpahtrpakhd nfhOg;G mkpyk; 
xNkfh nfhOg;G mkpykhFk;.  
 
itl;lkpd;fs;:  
 
itl;lkpd;fs; rpwpa mstpy; Njitg;gLk; kpf Kf;fpakhd Cl;lr;rj;jhFk;. ,it Fwpg;gpl;l 
clw;nraypay; kw;Wk; caph;Ntjpapay; nray;ghLfSf;F Njitg;gLfpd;wd.  
 
kdpjdpd; Njhypd; kPJ #hpaf;fjph;fs; tpOk;NghJ (Fwpg;ghf mjpfhiyapy;) itl;lkpd; D 
cUthf;fg;gLfpd;wJ. #hpaf;fjph;fs; Njhypd; Nky; tpOk;NghJ bi`bNuh nfhy];l;uhy; 
vDk; nghUs; itl;lkpd; D Mf khWfpwJ. vdNt> itl;lkpd; D '#hpa xsp itl;lkpd;' 
vd;W miof;fg;gLfpwJ. itl;lkpd; D fhy;rpak; cwpQ;RjYf;F cjTtjd; %yk; vYk;gpd; 
gyj;ij mjpfg;gLj;JfpwJ.  
 
jhJ cg;Gr; rj;Jf;fs;:  
 
caphpdq;fs; jhq;fs; caph; tho;tjw;Fj; Njitahd gy;NtW caphpay; nray;ghLfisg; 
Ghptjw;Fj; Njitahd mj;jpahtrpa Cl;lr;rj;jhf jhJ cg;Gf;fs; vdg;gLk; fhpkg; 
nghUs;fs; cs;sd. gw;fs;> vYk;Gfs;> ,uj;jk;> jir kw;Wk; euk;G nry;fspy; ,it 
mlq;fpAs;sd.  
 
fhy;rpak;> gh];gu];> nghl;lhrpak;> Nrhbak;> kw;Wk; nkf;dPrpak; Nghd;wit kdpj clYf;F 
mjpfkhf Njitg;gLk; ngUk; jdpkq;fshFk;. kPjKs;s jdpkq;fs; 'Fiwthf Njitg;gLk; 
jdpkq;fs;' (Trace Elements) vd;W miof;fg;gLfpd;wd. mit fe;jfk;> ,Uk;G> FNshhpd;> 
Nfhghy;l;> jhkpuk;> Jj;jehfk;> khq;fdP];> khypg;bdk;> mNahbd; kw;Wk; nrypdpak; Nghd;wit 
MFk;.  
 
cztpd; Kf;fpa njhFjpfspd; %yq;fs;:  
 
cztpd; Kf;fpa 

njhFjpfs; 
mjd; %yq;fs;  jpdrhp Njitfs; (fpuhk;)  

fhh;Nghi`l;Nul;fs;  Njd;> fUk;G> goq;fs;> 
KOj;jhdpaq;fs; khTrj;J 
fha;fwpfs;  

150 – 200 

Gujq;fs;  nyf;A+k;fs;> gUg;G tiffs;> 
nfhl;ilfs;> Nrhah gPd;> gr;ir 
fha;fwpfs;> kPd;> Nfhop ,iwr;rp> 

40 
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Kl;il kw;Wk; ghy; nghUl;fs;  
nfhOg;Gfs;  Kl;il kQ;rs; fU> ,iwr;rp> 

epiwTw;w vz;nza;  
35 

 
itl;lkpd;fs; - mjd; %yq;fs;> FiwghL Neha;fs; kw;Wk; mwpFwpfs;: 

 
itl;lkpd; mjd; %yq;fs; FiwghL Neha;fs; mwpFwpfs; 

nfhOg;gpy; fiuAk; itl;lkpd;fs;  
itl;lkpd; A 
(nul;bdhy;)  

Nful;> gg;ghsp> ,iy 
tif fha;fwpfs; 
(kPd; fy;yPuy; 
vz;nza;) 
Kl;ilapd; cl;fU> 
ghy; nghUl;fs;  

rPNuhg;jhy;kpah (Njhy; 
Neha;fs;)> epf;lNyhgpah 
(khiyf;fz; Neha;)  

cyh;e;j fhh;dpah> 
kw;Wk; ,utpy; ghh;f;f 
Kbahj epiy> 
nrjpy; Nghd;w Njhy;  

itl;lkpd; D 
(fhy;rp/nguhy;)  

Kl;il> fy;yPuy;> 
ghy; nghUl;fs;> kPd;> 
#hpa ntspr;rj;jpy; 
NjhypypUe;J 
cUthFjy;  

hpf;nfl;]; 
(Foe;ijfsplk; 
fhzg;gLfpwJ)  

ftl;ilf;fhy;fs;> 
FiwghL cila 
khh;ngYk;Gfs;> Gwh 
Nghd;w khh;G tsh;r;rp  

itl;lkpd; E 
(NlhNfh/nguhy;)  

KO NfhJik> 
,iwr;rp> jhtu 
vz;nza;> ghy;  

vypfspy; kyl;Lj;jd;ik> 
,dg;ngUf;f NfhshWs;  

kyl;Lj; jd;ik  

itl;lkpd; K 
(Ntjpg;nghUs; 
FapNdhdpypUe;J 
ngwg;gLfpwJ)  

,iy tif 
fha;fwpfs;> 
NrhahgPd;];> ghy;  

,uj;jk; ciwjy; 
eilngwhJ 

jhkjkhf ,uj;jk; 
ciwjypd; 
fhuzkhf mjpf 
,uj;jk; ntsptUjy;  

ePhpy; fiuAk; itl;lkpd;fs;  
itl;lkpd; B1 
(jakpd;)  

KO jhdpaq;fs;><];l;> 
Kl;il> fy;yPuy;> Kis 
fl;ba gUg;G tiffs;  

nghp nghp  jirfs; 
typikaw;wg; Nghjy;> 
gf;fthjk;> 
euk;Gfspy; 
rpijTWk; khw;wq;fs; 

itl;lkpd; B2 
(hpNah/gpNstpd;)  

ghy;> Kl;il> fy;yPuy;> 
gr;irf;fha;fwpfs;> 
KOjhdpaq;fs;  

vhpNghgpshtpNdh]p
]; (fPypahrp];) 

fz;fspy; vhpr;ry;> 
twl;rpahd Njhy;> 
cjLfspy; tPf;fk;> 
thapd; Xuq;fspy; 
gpsT 

itl;lkpd; B3 
(epahrpd;)  

ghy;> Kl;il> fy;yPuy;> 
Nth;f;fliy> nfhOg;G 
Fiwe;J fhzg;gLk; 
,iwr;rp> ckp  

ngyhf;uh  thapd; Xuq;fspy; 
gpsT> Njhy; 
jbj;jy;> Qhgfkwjp> 
tapw;Wg;Nghf;F  

itl;lkpd; B6 
(ighplhf;]pd;)  

,iwr;rp> kPd;> Kl;il> 
jhdpaq;fspd; jtpL  

nlh;khbl;];  nrjpy;fs; Nghd;w 
Njhy;> euk;G 
FiwghLfs; 

itl;lkpd; B12 
(iraNdh 
Nfhghyikd;)  

ghy;> ,iwr;rp> fy;yPuy;> 
gUg;G tiffs;. 
jhdpaq;fs; kPd; 

capiug; Nghf;Fk; 
,uj;j Nrhif  

mjpf mstpyhd 
,uj;jNrhif> 
jz;Ltl euk;G 
FiwghLfs;  

itl;lkpd; C 
(m];fhh;gpf; mkpyk;)  

,iy tif fha;fwpfs;> 
Kis fl;ba jhdpaq;fs;> 
ney;ypf;fha;> vYkpr;ir> 
MuQ;R Nghd;w rpl;u]; 
goq;fs;  

];fh;tp <Wfs; tPf;fkile;J 
,uj;jk; tbjy;> 
Gz;fs; Fzkhtjpy; 
jhkjk;> gw;fs; 
kw;Wk; vYk;G 
FiwghLfs;  

 

jhJ cg;Gf;fs; - mtw;wpd; %yq;fs;> nray;ghLfs; kw;Wk; FiwghL Neha;fs;: 
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ngUk; jdpr;rj;Jf;fs; 
 

jhJf;fs; %yq;fs; nray;ghLfs; FiwghL Neha;fs; 
fhy;rpak;  Kl;ilf;Nfh];> Kl;il> 

kPd;  
vYk;Gfs; kw;Wk; gw;fspd; 
vdhkypy; mlf;fpAs;sd. 
,uj;jk; ciwjy;> jir 
RUf;f nray;ghL 
fl;Lg;gLj;jy;  

vYk;G tsh;r;rp 
Fd;Wjy;> kpff; 
Fiwthd vYk;G 
rl;lf tsh;r;rp> 
vYk;Gj;Jis Neha;  

Nrhbak;  rhjhuz cg;G  mkpy fhu rkepiyia 
rPuhf itj;jy;> euk;G 
czh;jpwd; flj;jy;  

jirg;gpbg;G> euk;Gj; 
J}z;ly;fisf; flj;j 
,ayhik  

nghl;lhrpak; thiog;gok;> rh;f;fiu 
ts;spf; fpoq;F> 
nfhl;ilfs;> KO 
jhdpaq;fs;> rpl;u]; 
tifg; goq;fs;  

euk;G kw;Wk; jirfspd; 
nray; jpwid 
xOq;Fg;gLj;Jjy;  

jirr; Nrhh;T> euk;Gj; 
J}z;ly;fisf; flj;j 
,ayhik  

 
Ez;zpa jdpkr;rj;Jf;fs;:  
 
,Uk;G  griyf;fPiu> Nghpr;rk;gok;> 

fPiufs;> gpuhf;Nfhyp> KO 
jhdpaq;fs;> nfhl;ilfs;> kPd;> 
fy;yPuy;  

`PNkhFNshgpdpd; 
Kf;fpaf; $whf 
nray;gLjy;  

,uj;j Nrhif  

mNahbd; ghy;> flypypUe;J fpilf;Fk; 
czT> rhjhuz cg;G  

ijuha;L `hh;Nkhid 
cUthf;Fjy;  

Kd; fOj;Jf; foiy 
(fha;lh;)  

 
Gujr; rj;Jf; Fiwghl;L Neha;fs;:  
 
ek; jpdrhp cztpy; rpy Cl;lr;rj;Jf;fs; ePz;l fhyk; ,y;yhky; Nghtjhy; Fiwghl;L 
Neha;fs; Njhd;Wfpd;wd. ,e;j epiy 'Cl;lr;rj;J FiwghL' vd;W Fwpf;fg;gLfpwJ. Gujf; 
FiwghL kw;Wk; Mw;wy; Fiwghl;lhy; FthrpNahh;fh; (Kwashiorkar) kw;Wk; kuh];k]; 
(Marasmus) Nghd;w Neha;fs; Vw;gLfpd;wd.  
 
FthrpNahh;fh;:  
 
mjpfg;gbahd Gujf; Fiwghl;lhy; ,e;j Neha; Vw;gLfpwJ. ,e;j Neha; 1 Kjy; 5 taJ tiu 
cs;s Foe;ijfisj; jhf;FfpwJ. ,f;Foe;ijfspd; cztpy; fhh;Nghi`l;Nul;Lfs; 
Kf;fpakhff; fhzg;gLk;. Mdhy; Gujq;fs; kpf kpff; Fiwe;j msNt fhzg;gLk;.  
 
kuh];k];:  
,e;j Neha; nghJthf xU taJf;Fl;gl;l gr;rpsq; Foe;ijfisj; jhf;FfpwJ. ,e;j tajpy; 
,th;fSila cztpy; fhh;Nghi`l;Nul;Lfs;> nfhOg;Gfs; kw;Wk; Gujq;fs; kpf kpff; 
FiwthfNt fhzg;gLk;.  
 
czT Rfhjhuk;:  
Rfhjhukpd;ik fhuzkhf> Neha; cz;lhf;Fk; Ez;Zaphpfs; czTg; nghUl;fisf; 
nfl;Lg;Nghfr; nra;ayhk;. czT nfl;Lg;Nghjy; vd;gJ cztpy; rhjhuzkhf Vw;gLk; 
tpUk;gj;jfhj khw;wk; kw;Wk; mjdhy; me;j czT cl;nfhs;s Kbahj epiyapy; 
,Ug;gjhFk;. Njhw;wk;> epwk;> jd;ik> kzk; kw;Wk; Ritapy; Vw;gLk; khw;wNk czT 
nfl;Lg;Nghjypd; mwpFwpfshFk;. czT nfl;Lg;NghjYf;Ff; fhuzkhd fhuzpfs; fPNo 
nfhLf;fg;gl;Ls;sd.  
 
cs;fhuzpfs;:  
nehjpfspd; nray;ghL kw;Wk; cztpy; fhzg;gLk; <ug;gjk; Nghd;wit czT nfl;Lg; 
NghjYf;Ff; fhuzkhd css; fhuzpfs; MFk;.  
 
ntspf;fhuzpfs;:  
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cztpy; Nrh;f;fg;gLk; fyg;glq;fs;> Ez;Zaphpfshy; ghjpf;fg;gl;l mRj;jkhd ghj;jpuq;fs; 
kw;Wk; rhjdq;fs;>Rfhjhukpy;yhj rikay; nra;Ak; ,lq;fs;> czitr; Nrkpf;Fk; trjpfs; 
,y;yhik Nghd;wit czitf; nfl;Lg;Nghfr; nra;Ak; ntspf; fhuzpfs; MFk;.  
 
czT ghJfhg;G Kiw  
vjph;fhyg; gad;ghl;bw;F cjTk; tifapy; Vw;w #o;epiyapy; czit itj;J> mOFjy; 
kw;Wk; nfl;Lg; NghtjpypUe;J mtw;iwg; ghJfhf;Fk; KiwNa czT ghJfhg;G Kiw MFk;. 
czT ghJfhg;G fPo;f;fz;l fhuzq;fSf;fhf mtrpakhfpwJ.  
 

❖ cztpd; Nrkpg;Gf; fhyj;ij mjpfg;gLj;j 
❖ epwk;> jd;ik> kzk; kw;Wk; Cl;lr;rj;jpd; kjpg;ig epiyepWj;j. 
❖ czT toq;fiy mjpfg;gLj;j 
❖ czT tPzhtijf; Fiwf;f  

 
czTg; ghJfhg;G Kiwfs;:  
 
gy tifahd czTg; ghJfhg;G Kiwfs; fPNo tpsf;fg;gl;Ls;sd.  

 
cyh;j;jy;:  
cyh;j;Jjy; vd;gJ cztpYs;s ePh; kw;Wk; <ug;gjj;ij ePf;fp czitg; ghJfhf;Fk; Kiw 
MFk;. #hpa xspiag; gad;gLj;jpNah (v.fh. jhdpaq;fs;> kPd;) my;yJ ntw;wplk; %yNkh 
(v.fh. ghy; nghb> ghyhilf;fl;b) my;yJ #lhd fhw;iwg; gad;gLj;jpNah (v.fh. jpuhl;ir> 
cyh;fdpfs;> cUisf;fpoq;F rPty;fs;) czT cyh;j;jg;gLfpwJ. cyh;j;jy; nrayhdJ 
ghf;Bhpah><];Lfs;> G+Q;irfs; (Nkhy;Lfs;) Nghd;w Ez;Zaph;fs; tsh;tijj; jLf;fpwJ.  
 
GifapLjy; (m) GifA+l;ly;:  
 
,e;j Kiwapy; ,iwr;rp kw;Wk; kPd; Nghd;w czTg; nghUs;fs; Gifapy; itf;fg;gLfpd;wd. 
Gifapdhy; Vw;gLk; cyh; nray; czitg; ghJfhf;fpwJ.  
 
fjphpaf;fk;:  
madpahf;Fk; fjph;fshd X– fjph;fs;> fhkh fjph;fs; my;yJ Gw Cjhf; fjph;fis czTg; 
nghUs;fSf;Fs; Fwpg;gpl;l msT nrYj;jp jPq;F tpistpf;Fk; ghf;Bhpah kw;Wk; G+r;rpfisf; 
nfhd;W> czT nfl;Lg;Nghfhky; ghJfhj;jy; fjph;tPr;R Kiwapy; mopj;jyhFk;.  
 
Fsph; Kiwapy; ghJfhj;jy;:  
 
,J> mOFk; fha;fwpfs;> goq;fs; kw;Wk; goq;fspdhy; jahhpf;fg;gl;l nghUl;fs;> ghy; kw;Wk; 
ghy;nghUl;fs; Kjypatw;iw Fiwe;j ntg;gepiyapy; Fsph; rhjdg; ngl;bapy; Nrkpj;J 
itf;Fk; KiwahFk;. Fiwe;j ntg;gepiyapy; czitg; ghJfhf;Fk; NghJ czTg; 
nghUs;fspy; Vw;gLk; caph; kw;Wk; Ntjpapay; tpidfspd; Ntfk; Fiwf;fg;gl;L czT 
nfl;Lg;NghtJ jLf;fg;gLfpwJ.  
 
thiog;goj;ij miw ntg;gepiyapy; nfl;Lg;Nghfhky; ePz;l ehl;fs; ghJfhf;fyhk;. Mdhy;> 
mjid Fsph; rhjdg;ngl;bapy; itj;jhy;> gOf;fr; nra;tjw;Fj; Njitg;gLk; nehjpahdJ 
nraypoe;J tpLfpwJ. NkYk;> nry;fis mopj;J gOg;G epwj;ij cUthf;ff; fhuzkhd 
nehjpahdJ mjpfk; nray;gl;L> mjdhy; goj;jpd; Njhy;kQ;rs; epwj;jpypUe;J ,Uz;l gOg;G 
epwj;jpw;F khWfpwJ.  
 
ciwa itj;jy;:  
 
czitg; ghJfhj;jypy; ngUkstpy; gad;gLj;jg;gLk; Kiwfspy; ,JTk; xd;whFk;. ,e;j 
Kiwapy; czT 0°C ntg;gepiyf;Ff; fPNo Nrkpj;J itf;fg;gLfpwJ. ,e;j ntg;gepiyapy;> 
Ez;Zaphpfs; tsuKbtjpy;iy. Ntjpapay; tpidfs; Fiwf;fg;gLfpd;wd kw;Wk; tsh;rpij 
khw;w tpidfs; jhkjg;gLj;jg;gLfpd;wd.  
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gh];lh; gjdk; (gh];l;LiuNr~d;):  
gh];lh; gjdk; vd;gJ jput epiyapy; cs;s czTg; nghUs;fis ntg;gj;jpd; %yk; 
gjg;gLj;Jk; nray; Kiw MFk;. ,e;j Kiwapy; ghy; 63 C ntg;gepiyapy; 30 epkplq;fs; 
nfhjpf;f itf;fg;gl;L clNd Fsp&l;lg;gLfpwJ.  ,jdhy; ghypy; cs;s Ez;Zaphpfs; 
mopf;fg;gLfpd;wd.  
 
fyd;fspy; milj;jy;:  
,e;j Kiwapy; ngUk;ghyhd fha;fwpfs;> fdpfs;> ,iwr;rp kw;Wk; ghy; cw;gj;jpg; nghUs;fs;> 
gourk; kw;Wk; rpy cldbahf cz;Zk; czTfs; Mfpait gjg;gLj;jg;gl;L> gpd;dh; mjpf 
mOj;jj;jpy; J}a;ikahd ePuhtp nrYj;jg;gl;l fhw;Wg; Gfhj fyd;fspy; Fwpg;gpl;l 
mOj;jj;jpy; milf;fg;gLfpd;wd. gpd;dh; mit mjpf ntg;gepiyf;F cl;gLj;jg;gl;L 
Ez;Zaphpfs; mopf;fg;gLfpd;wd.  
 
czTg; ghJfhg;Gg; nghUs;fisr; Nrh;j;jy;  
 
,aw;if kw;Wk; nraw;ifahd Ntjpg; nghUs;fisg; gad;gLj;jp czitg; ghJfhf;f ,aYk;.  
 
,aw;if czTg; ghJfhg;Gg; nghUs;fs;  
 
,aw;ifahff; fpilf;Fk; cg;G> rh;f;fiu kw;Wk; vz;nza; Nghd;w rpy nghUs;fs; czTg; 
ghJfhg;Gg; nghUs;fshfg; gad;gLj;jg;gLfpd;wd.  
 
cg;gpidr; Nrh;j;jy;:  
,J czitg; ghJfhf;fg; gad;gLj;jg;gl;l xU goq;fhy KiwahFk;. cg;gpidr; 
Nrh;f;Fk;NghJ cztpYs;s <ug;gjk; rt;T+L guty; %yk; ePf;fg;gLfpwJ. ,jdhy;> 
ghf;Bhpahf;fspd; tsh;r;rp jLf;fg;gLfpwJ kw;Wk; Ez;Zaph; nehjpfspd; nray;ghLk; 
Fiwf;fg;gLfpwJ. ,iwr;rp> kPd;> ney;ypf;fha;> vYkpr;ir kw;Wk; khq;fha; Mfpait 
,k;Kiwapd; %yk; ghJfhf;fg;gLfpd;wd. NkYk;> CWfha; kw;Wk; fyd;fspy; milf;fg;gl;l 
czT Nghd;wtw;iwg; ghJfhf;fTk; cg;G gad;gLj;jg;gLfpwJ.  
 
rh;f;fiuiar; Nrh;j;jy;:  
 
goq;fs; kw;Wk; goq;fspypUe;J ngwg;gLk; [hk;fs;> n[y;ypfs;> gor;rhWfs; Nghd;wtw;wpd; 
MAs; fhyj;ij mjpfg;gLj;j rh;f;fiu my;yJ Njd; Nrh;f;fg;gLfpwJ. mtw;wpd; <ug;gjj;ij 
cwpQ;Rk; jd;ikahdJ cztpYs;s ePhpd; msitf; Fiwg;gjw;Fk;> fdpfs; Mf;]p[Ndw;wk; 
miltijf; Fiwg;gjw;Fk; cjTfpwJ.  
 
vz;nziar; Nrh;j;jy;:  
 
CWfhapy; vz;nziar; Nrh;f;Fk;NghJ fhw;wpYs;s Ez;ZaphpfNshL njhlh;G nfhs;tJ 
jtph;f;fg;gLfpwJ. ,jdhy;> Ez;Zaphpfs; tsh;tJ jLf;fg;gl;L> czT nfl;Lg;Nghfhky; 
ghJfhf;fg;gLfpwJ.  
 
1. nraw;if czTg; ghJfhg;Gg; nghUs;fs;:  
czitg; ghJfhf;Fk; nraw;if Ntjpg;nghUs;fshd Nrhbak; ngd;NrhNal;> rpl;hpf; mkpyk;> 
tpdpfh;> Nrhbak; nkl;lh igry;Ngl; kw;Wk; nghl;lhrpak; igry;Ngl; Nghd;wit rh];> [hk;fs;> 
n[y;ypfs;> gjg;gLj;jg;gl;l czT kw;Wk; Jhpj czT Mfpatw;Wld; kpfTk; rpwpjsT 
Nrh;f;fg;gLfpd;wd. ,e;j Ntjpg;nghUs;fs; Ez;Zaphpfspd; tsh;r;rpiaj; jhkjg;gLj;JtJld;> 
czit ePz;lfhyk; ghJfhg;Gld; itf;fTk; gad;gLfpd;wd.  
 
czTf; fyg;glk;:  
 
czTf; fyg;glk; vd;gJ 'cztpy; NtW VNjDk; nghUs;fis Nrh;g;gNjh my;yJ 
cztpypUe;J ePf;FtNjh' MFk;. ,t;thW nra;tjdhy; cztpy; ,aw;ifahff; fhzg;gLk; 
nghUs;fs; kw;Wk; juk; ghjpf;fg;gLfpwJ. fyg;glj;jpw;fhf cgNahfg;gLj;jg;gLk; nghUs; 
fyg;glg; nghUs; vdg;gLk;.  
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ghy; kw;Wk; ghy; cw;gj;jpg; nghUs;fs;>jhdpaq;fs;> gUg;G tiffs;. fhg;gpj;J}s;> 
Njapiyj;J}s;> kQ;rs;J}s;> Fq;Fkg; G+> ,dpg;G tiffs;> My;f`hy; ,y;yhj ghdq;fs;> 
thridg; nghUs;fs;> rikay; vz;nza;fs;> ,iwr;rp> Nfhopg;gz;iz cw;gj;jpg; nghUs;fs; 
Nghd;wit nghJthff; fyg;glk; nra;ag;gLk; rpy czTg; nghUs;fshFk;. czTf; fyg;glg; 
nghUs;fs; %d;W tiffshfg; gphpf;fg;gl;Ls;sd.  
 

1. ,aw;ifahd fyg;glg; nghUs;fs;  
2. njhpahky; Nrh;f;fg;gLk; fyg;glg; nghUs;fs;  
3. njhpe;Nj Nrh;f;fg;gLk; fyg;glg; nghUs;fs;  

 

1. ,aw;ifahd fyg;glg; nghUl;fs;:  
cztpy; ,ay;ghff; fhzg;gLk; Ntjpg;nghUs;fs; my;yJ fhpkg; nghUs;fs; ,aw;ifahd 
fyg;glg; nghUs;fshFk;. v.fh. rpytif er;Rf; fhshd;fspy; fhzg;gLk; er;Rg;nghUs;fs;> 
Mg;gps; kw;Wk; nrh;hp tpijfspy; fhzg;gLk; G&rpf; mkpyk;> fly; er;Rf;fs;> kPd; 
vz;nza; er;Rg;gLjy; kw;Wk; rw;Wg;Gwj;jpy; fhzg;gLk; khR Nghd;wit.  
 

2. jw;nrayhf / njhpahky; Nrh;f;fg;gLk; fyg;glg; nghUs;fs;. 
 

czTg; nghUisf; ifahSk;NghJk;> mjidf; fyd;fspy; milf;Fk;NghJk;> 
mwpahikapdhNyh my;yJ ftdf; FiwtpdhNyh ,g;nghUs;fs; Nrh;f;fg;gLfpd;wd. mit 
gpd;tUkhW:  
 

1. G+r;rpf;nfhy;yp kUe;Jfspd; vQ;rpa Ntjpg;nghUs;fs;. 
 

2. czTg; nghUs;fisr; Nrkpf;Fk; ,lq;fspy; nfhwpf;Fk; gpuhzpfs; kw;Wk; G+r;rpfspd; 
ky [yq;fs; tpOjy;> vypf;fbfs; kw;Wk; yhh;thf;fs; Njhd;Wjy;.  
 

3. fdpfs;> fha;fwpfs;. cldbahf cz;Zk; ,iwr;rp kw;Wk; Nfhopg;gz;iz 
jahhpg;Gfspy; v];nrhpr;rpah Nfhyp> rhy;Nkhdy;yh ,dk; Nghd;w Neha; tpistpf;Fk; 
Ez;Zaphpfs; ,Ug;gjhy; mit nfl;Lg;Nghjy;.  

 
3. njhpe;Nj Nrh;f;fg;gLk; fyg;glg; nghUs;fs;:  

,e;j fyg;glg; nghUs;fs; ,yhgNehf;fj;jpw;fhf Ntz;Lnkd;Nw Nrh;f;fg;gLfpd;wd. ,e;j 
fyg;glg;nghUs;fs; fye;j czit cz;Zgth;fSf;F MNuhf;fpak; rk;ge;jkhd kpf 
Nkhrkhd tpisTfs; cz;lhFk;. mt;thW Nrh;f;fg;gLk; nghUs;fs; fPNo jug;gl;Ls;sd.  

 
1. czTg; ghJfhg;Gg; nghUs;fshd tpdpfh;> rpl;hpf; mkpyk;> Nrhbak; igfhh;gNdl; 

(rikay; Nrhlh)> ghypy; Nrh;f;fg;gLk; i`l;u[d; nguhf;irL> nraw;if khTg;nghUs;> 
czT eWkzg; nghUs;fs;> nraw;if Ntjpg;nghUs;fs; kw;Wk; nraw;if ,dpg;G+l;Lk; 
nghUs;fs; Nghd;w czTr; Nrh;f;ifg; nghUs;fs; kw;Wk; czTg; ghJfhg;Gg; 
nghUs;fs;.  

2. thiog;goq;fs; kw;Wk; khk;goq;fisg; gOf;f itg;gjw;F gad;gLj;jg;gLk; fhy;rpak; 
fhh;igL Nghd;w Ntjpg;nghUs;fs;.  

3. gr;irf; fha;fwpfs;> ghfw;fha;> gr;irg;gl;lhzp Nghd;wtw;wpy; gRik epwj;ijf; 
nfhLg;gjw;fhf fhhPa cNyhfk; fye;j mq;fPfhpf;fg;glhj czT epw%l;bfs; 
gad;gLj;jg;gLfpd;wd. ,it fha;fwpfspy; thba epiy Njhd;whkypg;gjw;fhf 
Nrh;f;fg;gLfpd;wd.  

4. Mg;gps; kw;Wk; Nghpf;fha; Nghd;w fdpfspd; Nky; gsgsg;ghd Njhw;wj;ijf; 
nfhLg;gjw;fhf cz;zf;$ba Mdhy; jPq;F tpistpf;Fk; nraw;if nkOfhd 
nry;yhf; my;yJ fhh;Ndhgh nkOF Nghd;wit Nrh;f;fg;gLfpd;wd.  
 

fyg;glk; nra;ag;gl;l czTfshy; Vw;gLk; cly;eyg; ghjpg;Gfs;:  
fyg;glk; nra;ag;gl;l czTg;nghUs;fis cz;Ztjhy; Nkhrkhd MNuhf;fpak; rhh;e;j 
gpur;ridfshd fha;r;ry;> tapw;Wg;Nghf;F> Fkl;ly;> the;jp. tapw;wpy; Vw;gLk; thAf; 
NfhshWfs;> M];Jkh> xt;thik> euk;Gf; NfhshWfs;> Njhy; xt;thikfs;> Neha; vjph;g;G 
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rf;jp Fiwjy;> rpWePufk; kw;Wk; fy;yPuy; ghjpg;giljy;> kyf;Fly; Gw;WNeha; kw;Wk; 
FiwghLfSld; Foe;ij gpwj;jy; Nghd;wit Vw;gLfpd;wd.  
 
czT juf;fl;Lg;ghL:  
ehl;by; cs;s vy;yh kf;fSf;Fk; NghJkhd msT J}a;ikahd kw;Wk; ghJfhg;ghd 
czit fpilf;fr; nra;tij muR vg;nghOJk; typAWj;JfpwJ. Efh;NthUf;F J}a;ikahd 
kw;Wk; KOikahd czT fpilf;fg;ngWtij cWjpg;gLj;jTk; kw;Wk; Efh;Nthiu 
tpahghhpfs; Vkhw;WtjpypUe;J ghJfhf;Fk; Nehf;fj;JlDk; ,e;jpa murhq;fk; 1954-Mk; Mz;L 
'czTf; fyg;glk; jLg;Gr; rl;lk;' kw;Wk; 1955-Mk; Mz;L 'czT fyg;gl jLg;G tpjpfs;' 
Nghd;w czTg; ghJfhg;Gr; rl;lq;fis ,aw;wpaJ.  
 
tpw;gid nra;ag;gLk; czTg;nghUs;fs; Fiwe;jgl;r juk; kw;Wk; Nkk;gl;l Rfhjhuj;ijg; 
ngw;wpUf;f Ntz;Lk; vd;W ,e;j czTg;ghJfhg;Gr; rl;lk; njspthf typAWj;JfpwJ.  
 
czTg; ghJfhj;jiy Cf;Ftpg;gjw;fhfTk; mjd; Kd;Ndw;wj;jpw;fhfTk; 2015 – Mk; Mz;L 
Vg;uy; khjk; 7-Mk; Njjp 'cyf rfhjhu jpdj;jd;W' 'gz;iz Kjy; cz;Zk; tiu 
ghJfhj;jpLtPh; czit" vd;w KOf;fk; vOg;gg;gl;lJ.  
 
ek; ehl;bYs;s czT juf;fl;Lg;ghL epWtdq;fs;:  
 
ISI, AGMARK (mf;khh;f;) FPO, FCI kw;Wk; ,ju Rfhjhuj; Jiwfs; Efh;Nthh; gad;gLj;Jk; 
nghUs;fSf;F Fiwe;jgl;r ju eph;zaq;fis tpjpj;Js;sd. FCI (,e;jpa czTf; fofk;) 
1965-Mk; Mz;L cUthf;fg;gl;lJ.  
 

❖ tptrhag; nghUs;fSf;F rhpahd tpiy nfhLj;J tptrhapfspd; eyidg; ghJfhg;gJ.  
❖ ehL KOtJk; czT jhdpaq;fis tpepNahfk; nra;tJ.  
❖ Njrpa ghJfhg;ig cWjp nra;a NghJkhd msT czT jhdpaq;fis tpepNahfk; 

nra;tJ kw;Wk; Njitahd msT Nrkpj;J itj;J czTg; ghJfhg;ig 
epiyepWj;JtJ.  

❖ czT jhdpaq;fis Efh;Nthh; thq;Fk; tpjj;jpy; re;ij tpiyia xOq;FgLj;Jjy;.  
 

czT juf;fl;Lg;ghL epWtdq;fs;> mtw;wpd; eph;zapf;fg;gl;l FwpaPLfs; kw;Wk; czT 
ghJfhj;jypy; mitfspd; gq;F  

 
 ISI (,e;jpa juf;fl;Lg;ghL 

epWtdk;) MdJ 
BIS(Bureau of Indian 
Standard) vd;Wk; 
miof;fg;gLfpwJ.  

 

njhopw;rhiyapy; cw;gj;jp nra;ag;gLk; kpd; 
nghUs;fshd Rtpl;Rfs;> Nfgps; xah;fs;> ePh; #Nlw;wp> 
kpd;rhu Nkhl;lhh;> rikayiwapy; gad;gLj;Jk; 
nghUs;fs; Kjypatw;wpw;F rhd;wspf;fpwJ.  

 AGMARK (Agricultural 
Marking) Ntshz; 
nghUl;fSf;fhd 
juf;FwpaPL. 
 

tptrhak; kw;Wk; fhy;eil cw;gj;jpg; nghUs;fshd 
jhdpaq;fs;> mj;jpahtrpa vz;nza;fs;> gUg;G 
tiffs;. Njd;> ntz;nza; Kjypatw;wpw;F 
rhd;wspf;fpwJ.  

 FPO (fdp cw;gj;jpg; 
nghUs;fs; Miz)  

go cw;gj;jpg; nghUs;fshd gourk;> [hk;fs;> rh];> 
gjg;gLj;jg;gl;l fdpfs; kw;Wk; fha;fwpfs;> CWfha;fs; 
Kjypatw;wpw;F rhd;wspf;fpwJ.  

 ,e;jpa czTg; ghJfhg;G 
kw;Wk; ju eph;za 
Mizak; 

 

czTg; ghJfhg;igf; fz;fhzpg;gJ kw;Wk; 
xOq;FgLj;Jtjpd; %yk; nghJkf;fspd; Rfhjhuj;ij 
ghJfhg;gJ kw;Wk; Nkk;gLj;JtJ ,e;j Mizaj;jpd; 
nghWg;ghFk;.  
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myF – 22  
capupfspd; cyfk; 

 
mwpKfk;: 
 
 Ez;Zapupay; (ikf;Nuhigahy[p - fpNuf;f thu;j;ijahd ikf;Nuh]; vd;gJ Ez;zpa 
vd;Wk;> igNah]; vd;gJ capUs;s vd;Wk;> NyhNfh]; vd;gJ ,ay; vd;WK; toq;fg;gLfpwJ) 
vd;gJ Ez;zpa msTila ghf;Bupahf;fs;> G+Q;irfs;> ghrpfs;> GNuhl;NlhNrhthf;fs; kw;Wk; 
itu];fisg; gw;wpa gbg;G MFk;. Ez;Zapupfs; epyj;jpYk;> ePupYk;> tspkz;lyj;jpYk; 
my;yJ gpa capupfspYk; jq;fs; thoplq;fisf; nfhz;Ls;s. rpy Ez;Zapupfs; gy;NtWgl;l 
mjPj cg;Gj;jd;ikAila kpff;Fiwe;j Mf;fp[d; nfhz;l ePu;epiyfs; kw;WK; twz;l 
my;yJ Fiwe;j ePUs;s gFjpfspy; tho;fpd;wd. 
 
 rpy Ez;Zapupfs; ekf;F gaDs;sitfshf ,Uf;fpd;wd. mit japu;> nuhl;b> 
ghyhilf;fl;b> My;f`hy;> Neha;j;jLg;G kUe;Jfs; kw;Wk; itl;lkpd;fs; Mfpatw;iwj; 
jahupf;fg; gad;gLfpd;wd. mNjNtis> rpy Ez;Zapupfs; jhtuq;fs; kw;Wk; kdpjd; cl;gl;l 
gpw tpyq;FfSf;F jPq;F tpistpj;J Nehia cz;lhf;Ffpd;wd. ,e;jg;ghlkhdJ kdpjdpd; 
eyj;jpid ikakhff; nfhz;L Ez;Zapupfspd; ed;ikahd kw;Wk; jPikahd tpisTfisg; 
gw;wp Muha ,Uf;fpwJ.  
 
Ez;Zapupfs; kw;Wk; mtw;wpd; tiffs;: 
 
 Ez;Zapupfs;> mtw;wpd; msT> Gwj; Njhw;wk;> thoplk;> tsu;rpijkhw;wk; kw;Wk; 
gy;NtW mk;rq;fspy; xd;wpypUe;J xd;W NtWgLfpd;wd. ,it xUnry; capupfshfNth 
(ghf;Buaph)> gy nry; capupfshfNth (G+Q;ir) my;yJ nry;fsw;w capupfshfNth (itu];) 
fhzg;gLfpd;wd. ghf;Bupahf;fs;> itu];fs;> G+Q;irfs;> Ez;Nzhf;fpahy; fhzf;$ba ghrpfs; 
kw;Wk; GNuhb];Lfs; Mfpait Ez;Zapupfspd; tiffshFk;.  
 
ghf;Bupahf;fs;: 
 
 ghf;Bupahf;fs; Ez;zpa> xU nry;Yila> cl;fU kw;Wk; gpw nry; Ez;ZWg;Gfsw;w 
GNuhNfupahl;bf; capupdq;fshFk;. ngUk;ghd;ikahd ghf;Bupah ,dq;fs; xU nry; 
capupfshFk;. rpy ,dq;fs; jsu;thf ,izf;fg;gl;Ls;s ,iofisf; nfhz;L ngupa 
msTilajhf cs;sd. ghf;Bupaq;fs; ePsj;jpy; 1 Kjy; 10μm (ikf;NuhkPl;lu;)f;Fk; 
FiwthfTk;> mfyj;jpy; 0.2 Kjy; 1μm f;Fk; FiwthfTk; NtWgLfpd;wd. ghf;Bupaq;fs; 
,lk; ngau;fpd;wdthfTk; ,lk; ngauhjitfshfTk; fhzg;gLfpd;wd. rpy ghf;Bupaq;fs; ,lk; 
ngau;e;J nry;tjw;F firapio vd;w rpwg;ghd mik;G nry;ypd; Nkw;gug;gpy; fhzg;gLfpwJ. 
ghf;Bupah ,dq;fspilNa firapiofspd; miktplq;fs; khWgl;Lf; fhzg;gLfpd;wd. 
 
m. ghf;Bupahf;fspd; tbtq;fs;: 
 
 tbtq;fis mbg;gilahff; nfhz;L ghf;Bupaq;fs; fPo;f;fhZk; gpupTfshfg; 
gpupf;fg;gl;Ls;sd. 
 

1. Nfhs tbtj;jpy; fhzg;gLk; ghf;Bupaq;fs; ‘Nfhf;iffs;’ vd miof;fg;gLfpd;wd (xU 
nry; kl;Lk; ,Ue;jhy; Nfhf;f]; vdg;gLk;). 
 

2. Nfhy; (Fr;rp) tbtj;jpy; fhzg;gLk; ghf;Bupaq;fs; ‘Ngrpy;iyfs;’ vd 
miof;fg;gLfpd;wd (xU nry; kl;Lk; ,Ue;jhy; Ngrpy;y]; vdg;gLk;;). 
 

3. jpUF tbtj;jpy; fhzg;gLk; ghf;Bupaq;fs; ‘]igupy;yh’ vd miof;fg;gLfpd;wd (xU 
nry; kl;Lk; ,Ue;jhy; ‘];igupy;yk;’ vdg;gLk;) 

 
cq;fSf;Fj; njupAkh? 
 
 Md;ld; thd; Y}td;`{f; vd;w Ez;Zapupayhsu; Kjd;Kjypy; 
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Ez;Nzhf;fpia tbtikj;jhu;. mtu; 1647 Mk; Mz;by; jdJ gy;ypUe;J rpijTw;w 
gFjpia vLj;J mij Ez;Nzhf;fpapd; cjtpAld; cw;WNehf;fpdhu;. mjpy; 
mq;Fkpq;Fk; Rw;wpf;nfhz;bUf;Fk; fz;fshy; Neubahf fhz ,ayhj Ez;zpa 
capupfs; mjpfsT ,Ug;gijf; fz;L Mr;rupag;gl;lhu;.  
 
M. ghf;Bupahtpd; mikg;G: 
 
 ghf;Bupah nry;yhdJ nry;rt;tpidf; nfhz;Ls;sJ. ,r;rt;thdJ cWjpahd 
nry;Rtuhy; %lg;gl;Lf; fhzg;gLfpwJ. rpy ghf;Bupaq;fspy; nry; Rtupudr; Rw;wp gy $l;Lr; 
ru;f;fiufshy; (ghyprhf;fiuL) cUthd $Ljyhd nky;ypa glyk; Nghd;w mikg;G 
ghJfhg;gpw;fhff; fhzg;gLfpwJ. ,it Nfg;];A+y; vd miof;fg;gLfpd;wd. gpsh];kh 
glykhdJ> irl;Nlhgpshrj;ijAk;> njsptw;w cl;fUtpidAk; 
(epA+f;fspaha;L)>iuNghNrhk;fisAk; kw;Wk; kugZg;nghshfpa b.vd;.V. itAk; 
cs;slf;fpAs;sJ. iuNghNrhk;fs; Guj cw;gj;jpf;fhd ikaq;fshff; fhzg;Lfpd;wd. 
ghf;Bupaq;fspy; rt;tpdhy; #og;gl;l cs;SWg;Gfs; fhzg;gltpy;iy. ,jNdhL gpsh];kpLfs; 
vd miof;fg;gLk; rpwpa $Ljyhd tl;lkhd FNuhNkhNrhky; b.vd;.V vd;W 
irl;Nlhgpshrj;jpy; fhz;g;gLfpwJ.  
 
itu];fs;: 
 
 itu]; vd;w ,yj;jPd; nrhy;yhdJ er;R my;yJ tp~j;jd;ikAila jputk; vd;W 
nghUs;gLfpwJ. itu];fs; nry; mikg;gw;w> jd;idj;jhNd ngUf;fpf;nfhs;Sk; 
xl;Lz;zpfshFk;. ,it Gujj;jhy; #og;gl;Ls;sd. ,g;GujkhdJ itu]pd; Kf;apa ika 
epA+f;spf; mkpy b.vd.V itNah #o;e;Js;sJ. ,tw;wpy; 60 Kjy; 95 rjtPjk; Gujq;fSk; kPjp 
epA+f;fspf; mkpyq;fSk; fhzg;gLfpd;wd. ,e;j epA+f;spf; mkpyq;fs; b.vd.V.thfNth (T4 – 
Ngf;BupahNg[;) my;yJ Mu;.vd;.V.thfNth (Gifapiy gy tz;z itu]; - TMV) 
fhzg;gLfpd;wd.  
 
 xU vspa itu]; Jfs; tPupahd; (Virion) vd;W ngUk;ghYK; miof;fg;gLfpwJ. ,it 
capUs;s nry;fspy; kl;LNk tsu;e;J ngUFfpd;wd. Neha;j; njhw;wpid cUthf;Fk; 
fhuzfspy; ,itNa kpfr; rpwpaitahFk;. ,jDila cUt msT gutyhf 18 Kjy; 
400nm (ehdh kPl;lu;) tiu cs;sJ. ,it jhtuq;fs;> tpyq;Ffs;> kdpju;fs; kw;Wk; 
ghf;Bupahf;fspYk; tho;fpd;wd. NkYk;> kpfr;Rygkhf xU Xk;GapupypUe;J kw;nwhd;wpw;F 
guTfpd;wd.  
 
m. capUs;s kw;Wk; capuw;w gz;Gfs;: 
 
 itu];fs; capUs;s kw;Wk; capuw;w gz;Gfis ntspg;gLj;Jfpd;wd.  
 
itu];fspd; capUs;s gz;Gfs;: 
 

1. itu];fs;ngUf;fkilAk; jd;ikapyhd kugZg; nghUs;fisAila (b.vd.V my;yJ 
Mu;.vd;.V) epA+f;spf; mkpyj;ijf; nfhz;Ls;sd.  
 

2. ,it Xk;Gapupfspy; cs;s capUs;s nry;fspy; ngUf;fkilfpd;wd.  
 

3. ,e;j itu];fs; xU Fwpg;gpl;l Xk;GapupfisNa jhf;ff;$bait. 
 
itu];fspd; capuw;w gz;Gfs;: 
 

1. itu];fs; Xk;GapupfSf;F ntspNa ke;jkhd nghUs;fshfNt ,Uf;fpd;wd.  
 

2. itu];fs; nry; rt;T kw;Wk; nry; Rtu; mw;wit. mijg;Nghy nry; 
Ez;ZWg;Gfshfpa iuNghNrhk;fs;> ikl;Nlhfhz;bupah KjypaitfSk; itu]py; 
fhzg;gLtjpy;iy. 
 

3. itu];fisg; gbfg;gLj;jKbAk;. 
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M. itu];fspy; tiffs;: 
 
itu];f;s fPo;f;fhZkhW tifg;gLj;jg;gl;Ls;sd. 
 

1. jhtu itu];fs;: ,it jhtuq;fisj; jhf;fp Nehapid cUthf;Ffpd;wd. v.fh: 
Gifapiy nkirf; (gy tz;z) itu];> fhypgpstu; nkirf; itu]; cUisf;fpoq;F 
itu];.  
 

2. tpyq;F itu];fs;: ,t;tif itu];fs; tpyq;Ffisj; jhf;fp NehAz;lhf;Ffpd;wd. 
v.fh: mbNdh itu];> nul;Nuhitu]; (vr;.I.tp)> ,d;GSad;rh itu]; NghypNah 
itu];.  
 

3. ghf;Bupah itu]; (ghf;BupNah /Ng[;fs;): ,it ghf;Bupahtpidj; jhf;fp ghjpg;ig 
cz;lhf;Fk; itu];fs; MFk;. v.fh: ghf;Bupah mopg;G itu];. (T4) 

 
G+Q;irfs;: 
 
 G+Q;irfs; gr;orakw;w capupdkhFk;. vdNt mit capUs;s my;yJ capuw;w 
Xk;Gapupfis jq;fsJ czTj;Njitf;fhf rhu;e;J tho;fpd;wd. capUs;s Xk;Gapupfspy; 
thOk; G+Q;irfs; xl;Lz;zpfs; vdTk;> capuw;w ,we;J Nghd fupkg; nghUs;fspy; thOk; 
G+Q;irfs; rhWz;zpfs; vdTk; miof;fg;gLfpd;wd. G+Q;irfspd; clyj; jhy]; vd 
miof;fg;gLfpwJ.  
 
 xU nry; capupahd <];l; (nuhl;bf;fhshd;) mfyj;jpy; 1 Kjy; 5 ikf;NuhkPl;lu; 
msTilaJ (ikf;NuhkPl;lu; vd;gJ 10-6 msTilajhFk;). ,it Nfhs tbtj;jpy; cs;sd. 
NkYk; fir ,iofsw;wit vd;gjhy; ,it ,lk;ngau;tjpy;iy. gynry; capupfspd; 
mikg;gpy;> jhy]; vd;gJ ikrPypak; vd;W miof;fg;gLfpwJ. ikrPypak; vd;gJ gy Ez;zpa 
E}y;tbt i`/Ng vd;w ,iofspd; njhFg;ghFk; (xUikapy; /i`/gh). 
 
 xt;nthU i`/ghf;fSk; 5 Kjy; 10 ikf;NuhkPl;lu; mfyKilait. ,it Foy; 
Nghd;w mikg;gpDs; GNuhl;Nlhgpshrj;ijAk; nry; Ez;ZWg;GfisAk; nfhz;litahFk;. 
i`/Ngf;fs; nry;Rtuhy; (gpsh];khnyk;kh – capu;kr;rt;T) FWf;fplg;gl;Nlh my;yJ 
FWf;fplg;glhkNyh cs;sd. nry;RtuhdJ nry;YNyh]; my;yJ irl;bd; nghUs;fshy; 
MdJ. irl;NlhgpshrkhdJ> nry;rhwpdhy; epug;gg;gl;l rpwpa thf;fpNahy;fisAk;> cl;fU> 
ikl;Nlhfhz;bupah> Nfhy;if cWg;Gfs;> iuNghNrhk;fs; kw;Wk; vz;Nlhgpshr tiyg;gpd;du; 
(cs; capu;k tiyg;gpd;dy;) Nghd;w cs;SWg;GfisAk; nfhz;Ls;sd. czTg;nghUshdJ 
fpisf;Nfh[d; my;yJ nfhOg;Gf; Fkpopfspy; (FNshGA+d;];) Nrkpf;fg;gLfpd;wd.  
 
 G+Q;irfs; jiotop ,dg;ngUf;fk; (nt[pl;Nlbt;)> ,uz;lhfg; gpsj;jy;> nkhl;L 
tpLjy;> Jz;lhjy;> ghypyh ,dg;ngUf;fk; (nfhdpba tpj;Jf;fs; cUthjy;>) ghy; 
,dg;ngUf;fk; (Md;e;j;upbak; CNfhdpak; vd;W miof;fg;gLk; Mz; kw;Wk; ngz; 
fhkpl;lhd;[pak;) Mfpa Kiwfspy; ,dg;ngUf;fk; nra;fpd;wd. 
 
gpuPahd;fs;: 
 
 ];lhd;yp gp. g;&a;];du; vd;gtu; 1982Mk; Mz;L gpuPahd; vd;w gjj;jpid 
cUthf;fpdhu;. gpuPahd;fs; Gujq;fis kl;LNk nfhz;Ls;s itu]; Jfs;fshFk;. ,tw;wpy; 
epA+f;spf; mkpykhdJ fhzg;gltpy;iy. ,it Nehapidj; Nehw;Wtpf;ff;$ba> Mdhy; 
itu];fistpl rpwpa mikg;Gilait MFk;. epA+uhd;fspy; fhzg;gLk; ,g;gpuPahd;fs; Nfhy; 
tbtj;jpy; ,Uf;fpd;wd. gpuPahd;fs; rhjhuzkhd Gujq;fspy; khw;wq;fis Vw;gLj;Jfpd;wd. 
,e;j epiy euk;Gj; jpRf;fis rPu;Fiytilar; nra;fpd;wJ.  
 
Ez;Zapupfspd; gad;ghL: 
 
 Ez;Zapupfs; kdpj eyj;jpw;F gy;NtW topfspy; gq;fspf;fpd;wd. ,e;jg; gFjpapy; 
ehk; gy;NtWgl;l Jiwfspy; Ez;Zapupfspd; gad;fisf; fw;Wf;nfhs;syhk;.  
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tptrhaj;jpy; Ez;Zapupfs;: 
 
 Ez;Zapupfs; capupaf; fl;Lg;ghl;Lf; fhuzpfshfTk;> capupd cuq;fshfTk; 
tptrhaj;Jiwapy; Kf;fpag; gq;fspf;fpd;wd. ,it fhu;gd;> iel;u[d;> Mf;]p[d;> ry;gu; 
kw;Wk; gh];gu]; Nghd;w jdpkq;fspd; Row;rpapy; Kf;fpag; gq;fhw;Wfpd;wd. ,it capupay; 
Jg;Guthsu;fs; vdTk; miof;fg;gLfpd;wd.  
 
capup cuq;fshf Ez;Zapupfs;: 
 
 epyj;jpYs;s kz;zpid rj;Jkpf;fjha; tsg;gLj;Jk; Ez;Zapupfs; capup cuq;fs; 
vd miof;fg;gLfpd;wd. ghf;Bupah> raNdh ghf;Bupah kw;Wk; G+Q;ir Mfpait capup 
cuq;fspd; Kf;fpa Mjhuq;fs; MFk;. jhtu Cl;lr;rj;Jf;fspy; iel;u[Dk; kpf Kf;fpakhd 
xU Mjhuk; MFk;. tspkz;lyj;jpy; thAthff; fhzg;gLk; iel;u[dhdK 
gad;gLj;jg;glf;$ba tpjj;jpy; khw;wk; nra;ag;gl Ntz;Lk;. ,e;j khw;wj;jpid epfo;j;Jtjpy; 
jdpj;j epiyapy; thOk; Ez;ZapupfNsh my;yJ jhtuj;NjhL $l;Lapu; njhlu;gpidf; 
nfhz;bUf;Fk; Ez;ZapupfNsh ngUk; gq;fhw;Wfpd;wd. v.fh. mNrhNlhghf;lu; 
iel;NuhNrhNrkhdh]; kw;Wk; eh];lhf; Nghd;w jdpj;J tho;gitfs; kw;Wk; $l;Lapu; tho;f;if 
KiwAila iyNrhgpak;> /guhd;fpah Nghd;wit.  
 
capupaf; fl;Lg;ghl;Lf; fhuzpfshf Ez;Zapu;fs;: 
 
 jhtuq;fSf;F jPq;F tpistpf;Fk; my;yJ Nehapid cUthf;Fk; capupfs; kw;Wk; 
G+r;rpfisf; fl;Lg;gLj;Jtjpy; Ez;Zapupfs; gaDs;sjhf ,Uf;fpd;wd. vdNt> ,it 
capupaf;fl;Lg;ghl;Lf; fhuzpfs; (capup G+r;rpf;nfhy;yp) vd miof;fg;gLfpd;wd. Ngrpy]; 
Jupd;rpnad;rp]; (Bt) vd;w ghf;Bupaj;jpd; rpw;wpdj;jpypUe;J ‘f;iu’ Gujk; vd;W miof;fg;gLk; 
GujkhdJ cw;gj;jpahfpwJ. ,e;jg; GujkhdJ G+r;rpfspd; ,sk; capupfSf;F 
er;Rj;jd;ikAilajhf ,Ue;J mtw;iwf; nfhy;fpd;wd. Ngrpy;y]; Jupd;rpnad;rp]; 
fUtZf;fs; (];Nghu;fs;) igfspy; milf;fg;gl;L tpw;gidahfpd;wd. 
 
 
 
 
njhspw;rhiyfspy; Ez;Zapupfs;: 
 
 kdpjdpd; eyj;jpw;fhf gy;NtW kjpg;Gkpf;f nghUs;fis mjpfsT cw;gj;jp nra;tjpy; 
Ez;Zapupfs; Kf;fpa gq;fhw;Wfpd;wd. 
 
nehjpf;fitf;fg;gl;l ghdq;fs; jahupj;jy;: 
 
 jpuhl;ir urq;fs; (itd;)> Nghd;w ghdq;fs; jpuhl;irg; goj;ij rhf;fNuhikrp]; 
nruptpNa nfhz;L nehjpf;f itj;J jahupf;fg;gLfpd;wd.  
 
fh/gp tpijfs;> Njapiy kw;Wk; Gifapiyia: 
 
 fh/gp kw;Wk; Nfhf;Nfh jhtuj;jpd; tpijfs;> Njapiyr; nrb kw;Wk; Gifapiyr; 
nrbapd; ,iyfs; Mfpait /Ngrpy;y]; nkfhnlupak; vd;w ghf;Bupahitg; gad;gLj;jp 
nehjpf;f itf;fg;gLfpd;wd. ,J rpwg;ghd eWkzj;ijj; jUfpwJ.  
 
japu; jhahupj;jy;: 
 
 yhf;Nlh/Ngrpy;y]; rpw;wpdq;fs; ghypid japuhf khw;Wfpd;wd. 
 
fupk mkpyq;fs;> nehjpfs; kw;Wk; itl;lkpd;fs; jahupj;jy;: 
 
 Mf;]hypf; mkpyk;> mrpbf; mkpyk; kw;Wk; rpl;upf; mkpyk;> mrpbf; mkpyk; kw;Wk; 
rpl;upf; mkpyk; Nghd;wit M];gu;[py]; iefu; vd;w G+Q;ir %yk; jahupf;fg;gLfpd;wd. 
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ypg;Ng];> ,d;ntu;Nl];> GNuhl;Na]; kw;Wk; FSf;Nfh]; Mf;]pNl]; Nghd;w nehjpfs; 
Ez;ZapupfspypUe;J ngwg;gLfpd;wd. <];l;fs; itl;lkpd; B $l;Lg;nghUs;fis (fhk;g;sf;];) 
mjpfk; cw;gj;jp nra;Ak; Mjhuq;fshf cs;sd.  
 
kUe;Jfspy; Ez;Zapupfs;: 
 

jLg;ghd;fs; my;yJ jLg;G kUe;Jfs;: Ez;Zapu;fisf; nfhy;tjd; %yNkh my;yJ 
nray;glhj (Neha; cz;lhf;Fk; tPupaj;ijf; Fiwj;jy;) jd;ikAilaitfshf;Ftjd; 
%ykNkh jahupf;fg;gLfpd;wd. ,e;j tif Ez;Zapupfs; Nehia cz;lhf;ff; $bait 
my;y. Mdhy; Ez;Zapupfspy; fhzg;gLk; Md;bn[d;Df;F (Neha; Njhw;Wtpf;Fk;) vjpuhf 
Mz;bghbfis (jPq;F jUk; ntspg;nghUSf;nfjpuhf capupdj;jpd; clypy; cz;lhf;Fk; 
nghUs;) cUthf;f cliyf; J}z;Lfpd;wd.  
 

Neha;fSf;nfjpuhf cUthf;fg;gLk; jLg;ghd;fs; 
 

jLg;ghd;fspd; tif JLg;ghdpd; ngau; Neha;fs; 
capUs;s Neha; 
cz;lhf;Fk; tPupak; 
Fiwf;fg;gl;lit 

MMR jllk;ik> nghd;Df;F 
tPq;fp>&ny;yh 

BCG (Ngrpy]; fhy;nkl; 
Fa;upd;) 

fhrNeha; 

nray;glhj jLg;ghd;fs; 
(Mz;b[d; ePf;fg;gl;l) 

nray;glhj NghypNah 
itu]; (IPV) 

,sk;gps;is thjk; 
(NghypNah) 

jizayf jLg;ghd;fs; 
(J}a;ikg;gLj;jg;gl;l 
Mz;b[d;) 

N`g;gill;b]; B jLg;ghd; n`g;gill;b]; B 

tPupakpoe;j er;R 
(lhf;rha;L) (nray;glhj 
Md;b[d;) 

nll;ld]; lhf;rha;L (TT)  

Bg;jPupah lhf;rha;L njhz;il milg;ghd; 
Neha; (bg;jPupah) 

 
Ez;Zapup vjpu;nghUs;fs;: 
 
 Ez;Zapupfspd; tsu;rpij khw;wj;jpd; tpisnghUs;fNs Ez;Zapup vjpu;nghUs;fs; 
(Mz;bgNahbf;) MFk;. ,it Nehapidg; gug;Gk; Ez;Zapupfisj; jhf;fp mtw;wpw;F 
jPq;fpiof;Fk; my;yJ mtw;iwf; fl;Lg;gLj;Jk; jd;ikAilait. 1929Mk; Mz;L 
mnyf;]hz;u; /gpsk;kpq; vd;ghu; ngdprpypd; vd;w Ez;Zapu; vjpu;nghspid Kjy;Kjypy; 
jahupj;jhu;. kdpju;fspy; Ez;Zapu; vjpu;nghUs;fshdit the;jpNgjp (fhyuh)> 
njhz;ilmilg;ghd; (bg;jPupah)> epNkhdpah> ilgha;L Nghd;w Neha;fisf; fl;Lg;gLj;j 
gad;gLfpd;wd.  
 

Ez;Zapupfshy; cUthf;fg;gLk; Ez;Zapu; vjpu;nghUs;fs; 
 

Ez;Zapup tif Ez;Zapup cUthf;fg;gLk; 
vjpu;nghUs; 

 
 

ghf;Bupah 

];l;nug;Nlhikrp[; 
fpuprpa]; 

];l;nug;Nlhikrpd;  

];l;nug;Nlhikrp]; 
vupj;upa];  

Vupj;Nuhikrpd; 

/Ngrpy;y]; fg;byp]; Ngrpl;urpd; 
 

G+Q;ir 
Ngdprpypak; nehl;Nll;lk; ngdprpypd; 
nrgNyh];Nghupak; 
mf;upNkhdpak; 

nrgNyh];Nghupd; 

 
Neha;fSk; Ez;ZapupfSk;: 
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 Neha; vd miof;fg;gLk; gjkhdJ Mq;fpyj;jpy; ‘disease’ vdg;gLfpwJ. ,jpy; dis 
vd;gJ ‘vjpuhdJ’ (against) vd;w nghUisAk; ease vd;gJ ‘trjpahf’ (Comfort) vd;w 
nghUisAk; ngw;W ‘trjpf;F vjpuhdJ’ (Disease) vdg;gLfpwJ. Xu; capupapd; rhjhuz 
epiyiaf; Fiyj;Njh my;yJ khw;wpNah>clypd; Kf;fpa gzpfisr; nra;atplhky; 
gOjilaitf;Fk; epiyNa Neha; vd tiuaWf;fg;gLfpwJ. NehahdJ fPo;f;fhz;gtw;wpd; 
mbg;gilapy; tFf;fg;gl;Ls;sJ.  
 

1. gutpapUf;Fk; epiyiaf; nfhz;L Neha;fs; tl;lhu Neha; (vd;nlkpf;)> nfhs;is Neha; 
(vgpnlkpf;)> ngUq;nfhs;is Neha; (ghd;nlkpf;) kw;Wk; njhlu;gw;w Neha; (];nghuhbf;) 
vd gpupf;fg;gl;Ls;sd. 
 

2. guTk; epiyiaf;nfhz;L njhw;Wk; jd;ikAila my;yJ njhw;Wk; jd;ikaw;w 
Neha;fs; vdg; gpupf;fg;gl;Ls;sd.  
 

3. Neha;f;fpUkpapd; tiffisf;nfhz;L ghf;Bupah> itu];> G+Q;ir my;yJ 
GNuhl;NlhNrhthf;fshy; Njhw;Wtpf;fg;gLk; Neha;fs; vdg; gpupf;fg;gl;Ls;sd.  
 

4. Nehapidf; flj;Jk; fhuzpfisf; nfhz;L fhw;wpd; %yk;> ePupd; %yk; my;yJ 
flj;jpfs; (nfhR Nghd;w) %yk; guTk; Neha;fs; vdg; gpupf;fg;gl;Ls;sd.  

 
cq;fSf;Fj; njupAkh? 
 
 cyf Rfhjhu jpdk; - Vg;uy; 7 
 cyf kNyupah jpdk; - Vg;uy; 25 
 cyf va;l;]; jpdk; - brk;gu; 1  
 cyf fhr Neha; vjpu;G jpdk; - khu;r; 24 

 
Neha; fhzg;gLtjpd; mbg;gilapyhd tifg;ghL: 
 
 tl;lhu Neha; (vd;nlkpf;): ,J Gtpg;gug;gpy; xU Fwpg;gpl;l ,lj;jpy; Fiwthd kf;fis 
kl;Lk; jhf;Ffpd;w NehahFk; (Fiwthf epfo;e;Js;sJ). v.fh. ,kakiyg; gpuNjrj;jpd; 
mbthug; gFjpapYs;stu;fSf;F Kd; fOj;J foiy (fha;lu;) Neha;. 
 
 nfhs;is Neha; (vgpnlkpf;): ,J Gtpapd; VNjDk; xU Fwpg;gpl;l gFjpapy; xNu 
Neuj;jpy; Njhd;wp mjpfkhd vz;zpf;ifapy; kf;fisg; ghjpf;Fk; tifiar; rhu;e;j NehahFk;. 
v.fh. ,d;GSnad;rh. 
 
 ngUq;nfhs;is Neha; (ghd;nlkpf;): cyfk; KOtJk; gutp mjpfsT Nrjj;ij 
Vw;gLj;Jk; Neha; ghd;nlkpf; NehahFk;. v.fh. va;l;];. 
 
 njhlu;r;rpaw;w Neha; (];nghuhbf;): ,J vg;NghjhtJ Njhd;Wfpw xU NehahFk;. v.fh. 
kNyupah kw;Wk; fhyuh. 
 
Nehapd; ntspg;ghL 
 
Neha;fspd; guTk; jd;ik: 
 
 njhw;Wk; jd;ikAila Neha;fs; guTk; Neha;fs; vdg;gLfpd;wd. ,it 
Gwf;fhuzpfshd (ghf;Bupah> itu];> flj;jpfs;> xl;Lz;zpfs;) jPq;Fapupfspd; %ykhf 
clypy; CLUtp Nehapidj; Njhw;Wtpf;fpd;wd. v.fh. ,d;GSad;rh> fhrNeha;> ngupak;ik> 
fhyuh> epNkhdpah> kNyupah kw;Wk; gy.  
 njhw;whj Neha;fs; guthj Neha;fshFk;. ,it clw; fhuzpfshfpa Kiwahf 
,aq;fhj cWg;Gfs; kuGf; fhuzq;fs;> `hu;Nkhdpd; mstpy; fhzg;gLk; Vw;wj;jho;T epiy 
kw;Wk; Neha; vjpu;g;G mikg;gpYs;s FiwghL Nghd;wtw;why; Vw;gLfpd;wd. v.fh. ePuopT Neha;> 
,jak; rhu;e;j Neha;fs;> cly;gUkd;> Gw;WNeha;> Kd;fOj;Jf; foiy Kjypad. 
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Neha;j;njhw;wpd; gpwg;gplk; kw;Wk; njhw;Wg;gFjp: 
 
 Neha;j; njhw;wpid Vw;gLj;Jk; ez;Zapupfs; gy;NtW topKiwfspy; clypDs; 
Eiofpd;wd. ,t;thwhf Neha; gug;Gk; fpUkpfs;> khrile;j fhw;W> ePu;> czT> kz;> cly;> 
njhlu;G> ghypay; njhlu;G kw;Wk; Neha;tha;g;gl;l gpw tpyq;Ffs; Mfpatw;wpd; %yk; kdpj 
clYf;Fs; Eioe;J Nehapid mjpfupf;fr;nra;fpd;wd. ekJ clypy; Ez;Zapupfs; 
jq;fpAs;s ,lj;ijg; nghWj;J> ,j;njhw;whdJ>Fwpg;gpl;l cWg;igNah my;yJ jiriaNah 
jhf;ff;$bajhf cs;sJ. 
 
Neha;j; njhw;wpd; Njf;fk;: 
 
 Neha;j; njhw;wpd; Njf;fk; vd;gJ> Neha;f;fpUkpfs; Nehiag; gug;ghky; ey;yKiwapy; 
tsKld; jq;fp gYfpg;ngUFk; Fwpg;gpl;l #o;epiyiaf; Fwpg;gjhFk;. NtW tpjkhff; 
$wpdhy;> ,e;epiy Ez;fpUkpfspd; tsu;g;G ,lkhff; fhz;g;gLfpwJ. v.fh. ePu;> kz; kw;Wk; 
tpyq;Ffs;. 
 
NehaUk;G fhyk;: 
 
 Neha; njhw;Wk; fhyj;jpw;Fk; Nehapd; Kjy; mwpFwp ntspg;gLk; fhyj;jpw;Fk; 
,ilg;gl;l fhyk; Neha; milfhf;Fk; my;yJ NehaUk;Gk; fhyk; vdg;gLfpwJ. ,J rpy kzp 
Neuk; Kjy; gy ehl;fs; tiu NtWgl;Lf; fhzg;gLk;.  
 
Neha;j;njhw;W kw;Wk; Neha;epiy: 
 
 kdpj clypy; my;yJ tpyq;Ffspy; Neha; cUthf;Fk; fhuzpahdJ Eioj;J> 
tsu;r;rpailjy; my;yJ ngUf;fkiljiyNa Neha;j;njhw;W vd;fpNwhk;. 
 
Ez;Zapupfspd; jPq;fhd tpisTfs;: 
 
 jpRf;fs; ghjpj;jy;> eQ;R Ruj;jy; vd ,uz;L topfspy; jPq;Fapupfs; Nehapid 
Vw;gLfpd;wd.  
 
jpRf;fisg; ghjpj;jy;: 
 
 gy;NtW Neha;fpUkpfs; jpRf;fisNah my;yJ cWg;Gf;fisNah mopj;J mikg;G 
uPjpahfTk; nray;gLjypYk; ghjpg;Gf;fis Vw;gLj;Jfpd;wd. vLj;Jf;fhl;lhf> EiuaPuy; rhu;e;j 
fhrNehia Vw;gLj;Jk; ghf;Bupahf;fs; EiuaPuy; nry;fis Nrjg;gLj;Jfpd;wd. NkYk;> kQ;rs; 
fhkhiyia Vw;;gLj;Jk; itu];fs; fy;yPuy; jpRf;fis mopf;fpd;wd.  
 
eQ;R Rujj;jy;: 
 
 gy Ez;Zapupfs; tp~j; jd;ikAila nghUs;fisr; Ruf;fpd;wd. ,J er;R vd 
miof;fg;gLfpd;wJ. ,jd; %yk; jpRf;fs; Nrjg;gLtjhy; NehahdJ Njhd;WfpwJ.  
 
 xU rpy fhw;Wtop> ePu;top> flj;jptop kw;Wk; ghYwtpdhy; guTk; Neha;fSf;fhd fhuz 
capup> Neha;j;jhf;Fk; Kiwik> Neha; fhz;g;gLjy;> mwpFwpfs; kw;Wk; jLf;Fk; 
topKiwfis ,g;gFjpapy; fhzyhk;.  
 

cq;fSf;Fj; njupAkh? 
 
 ,uhgu;l; fhr; (ghf;Bupahtpaypd; je;ij) vd;gtu; n[u;khdpa kUj;Jtuhthu;. 
,tu; Kjd; Kjypy; Ez;fpUkpfs; vg;gb Neha;fisj; Njhw;Wtpf;fpd;wd vd;gij 
fw;wtuhthu;. 1876 Mk; Mz;L nrk;kwp MLfspy; fhzg;gl;l Me;j;uhrp]; vd;w 
NehahdJ Ngrpy;y]; Me;juhrp]; vd;w capupahy; cUthfpwJ vd;gijr; 
Rl;bf;fhl;bdhu;.  

 
fhw;wpd; %yk; guTk; Neha;fs;: 
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 tspkz;lyj;jpYs;s fhw;wpid kdpju;fs; Rthrpf;fpwhu;fs;. khrile;j fhw;wpid 
njhlu;r;rpahf cs;spOg;gjhy; fhw;wpYs;s Ez;Zapupfs; Xu; Xk;Gapupahd kdpj clypid 
miltjw;Fk;> Nehapid Vw;gLj;Jtjw;Fk; tha;g;Gf;fs; mjpfkhfpd;wd. gy;NtW Rthrf;Foha; 
njhlu;ghd njhw;W Neha;fs;> Neha;f;fpUkpfs; epiwe;j fhw;wpid cs;spoof;fpwNghJ 
Vw;gLfpd;wd. ,it ,Ukypd;NghJ ntsptUk; ePu;j;jptiyfspypUe;Jk;> J}rpapypUe;Jk;> 
tpj;Jf;fspypUe;Jk; gug;gg;gLfpd;wd. itu]; kw;Wk; ghf;Bupahf;fshy; ,e;j fhw;Wtop 
Neha;fs; cUthf;fg;gLfpd;wd. rpy fhw;Wtop Neha;fs; kw;Wk; mit guTk; Kiwfs; fPNo 
ml;ltizapy; tpsf;fg;gl;Ls;sd.  
 

itu]hy; Vw;gLj;jg;gLk; fhw;Wtop Neha;fs;  
 

Neha; Neha;f; 
fhuzp 

Neha;j;njhw;W Kiw ghjpf;fg;gl;l 
jpR/cWg;G 

mwpFwpfs; 

Rhjhuz rsp iuNdh 
itu]; 

Neha;njhw;Wj; Jspfs; Nky; 
Rthrf;Foha; 
gFjp (ehrp 
miwfspy; 
tPf;fk;) 

fha;r;ry;> ,Uky;> 
%f;fpypUe;J xOFjy;> 
Jk;ky; kw;Wk; 
jiytyp 

,d;/GSad;rh ikf;Nfh 
itu]; 

Neha;j; njhw;Wj; 
Jspfs; 

Rthrf;Foha; 
(njhz;il 
kw;Wk; 
ehrpg;gFjpapy; 
tPf;fk;) 

fha;r;ry;> 
cly;typ>,Uky;> 
njhz;iltyp> 
ehrapypUe;J 
ntspNaw;wk;> %r;R 
jpzwy;. 

jl;lk;ik &ngy;yh 
itu]; 

Neha;j;njhw;Wj; Jspfs; 
Neha;j;njhw;W fUf;fs; 
kw;Wk; Neha;j;njhw;W 
Vw;gl;l tUldhd 
Neubj;njhlu;G 

Rthrf;Foha; rptg;Gg; Gs;spNghd;w 
tPf;fk;Kila Njhw;wk; 
my;yJ Njhypy; 
jbg;Gfs; Njhd;wy;> 
,Uky;> Jk;ky;> fz; 
rptg;giljy;. 

nghd;Df;F 
tPq;fp 
(mumps) 

ikf;Nfh 
itu]; 
gNuhbb]; 

Neha; njhw;Wj; Jspfs;> 
Neha;j; njhw;W 
fUf;fs;>Neha;f; njhw;W 
Vw;gl;bUg;gtUld;Neubj; 
njhlu;G. 

Nky; Rthrf; 
Foha; 

fd;dckpo; ePu;r; Rug;gp 
ngupajhFjy;>jhilia 
mirj;jypy; rukk; 

rpd;dk;ik 
(Chicken Pox) 

Thupnry;yh 
N]h];lu; 
itu]; 

Neha;j; njhw;Wj; 
Jspfs;>Neha;j; njhw;W 
fUf;fs;> Neha;j; 
njhw;W 
Vw;gl;bUg;gtUld; 
Neubj; njhlu;G. 

Rthrf; 
Foha; 

Njhypy; Vw;gLk; 
tPf;fk; (nfhg;gsk;) 
fha;r;ry;> mrjp 

 
ghf;Bupahthy; Vw;gLj;jg;gLk; fhw;Wtop Neha;fs; 

 
Neha; Neha;f;fhuzp Neha;j; njhw;W 

Kiw 
ghjpf;fg;gLk; 
jpR/cWg;G 

mwpFwpfs; 

fhrNeha; ikNfhghf;Bupak; 
BAgu;FNshrp]; 

ghjpf;fg;gl;l 
egupd; 
rspapYs;s 
Neha;j;njhw;W 

EiuaPuy; njhlu; ,Uky;> 
neQ;Rtyp> 
cly; vil 
FiwT kw;Wk; 
grpapd;ik 

njhz;il 
mow;rpNeha; 
(b/g;jPupah) 

Nfhu;dpghf;Bupak; 
b/g;jPupNa 

Neha;j;njhw;Wj; 
Jspfs;> Jsp 
cl;fUf;fs; 

Nky; Rthrf; 
Foha;g; 
gFjpfs;> 
%f;F> 
njhz;il 

fha;r;ry;> 
njhz;il typ> 
fhw;W topapy; 
milg;G 



 

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

ff;Fthd; 
,Uky; 

Nghu;nlnly;yh 
ngu;Lrp]; 

Nehaj;njhw;W 
Jspfs;> 
Neubahd 
njhlu;G 

Rthrf;Foha; 
gFjpfs; 

Kpjkhd 
fha;r;ry;> mjPj 
,Uky; 
,Wjpapy; 
$r;ry; Nghd;w 
cuj;j Fuypy; 
%r;R 
cs;thq;Fjy;.  

 
ePu; %yk; guTk; Neha;fs;: 
 
 khrile;j ePupy; fhzg;gLk; Ez;Zapupfs; gy;NtW njhw;W Neha;fis 
cz;lhf;Ffpd;wd. fhyhuh> ilgha;L>Nehia Vw;gLj;Jk; n`g;ghill;b];> NghypNahikypb];> 
tapw;Wg;Nghf;F Nghd;w Neha;fs; xU rpy nghJthd ePu; top Neha;fs; MFk;. nghJthd 
ePu;top Neha;fs; kw;Wk; mtw;iw Vw;gLj;Jk; Ez;Zapupfs; fPNo ml;ltizapy; 
nfhLf;fg;gl;Ls;sd.  
 

itu]h]; Vw;gLj;jg;gLk; ePu;top Neha;fs; 
 

Neha; Neha;f; 
fhuzp 

Neha; guTk; 
Kiw 

ghjpf;fg;gL
k; 

jpRf;fs;/c
Wg;Gfs; 

mwpFwpf
s; 

jtpu;j;jy; kw;Wk; 
jLf;Fk; Kiwfs; 

NghypNah 
ikypb];  

NghypNah 
itu]; 

Neha;j; njhw;W 
Jspfs;> %f;F> 
njhz;ilapypUe;
J rsp tUjy;> 
khrile;j ePu;> 
czT> ghy; 

kj;jpa 
euk;G 
kz;lyk; 

if> 
fhy;fspy; 
thjk; 
Vw;gly;> 
nray; 
,oj;jy; 

rhyf; vd;w jLg;G 
kUe;J (m) 
tha;top NghypNah 
jLg;G kUe;J 

n`g;ghill;b
]; V my;yJ 
Neha; 
njhw;wf;$ba 
n`g;ghill;b
]; 

n`g;ghil
l;b]; V 
itu]; 

Khrile;j ePu;> 
czT kw;Wk; 
tha;top ghjpg;G 

fy;yPuypy; 
tPf;fk; 

Fkl;ly;> 
grpapd;i
k> mjPj 
fha;r;ry; 
kw;Wk; 
kQ;rs; 
fhkhiy 

czT 
nfhLjiyj; 
jLj;jy;> 
cztpid 
rupahff; 
ifahSjy;> 
FNshupNdw;wg;gl;L 
nfhjpf;fitf;fg;g
l;l ePiug; 
gUFjy;> 
jdpkdpj Rfjhuk;.  

mjPj 
taw;Wg;Nghf;F 

Nuhl;lh 
itu];  

khrile;j ePu;> 
czT kw;Wk; 
tha;topahf 
ghjpg;G 

Fly; ePu;k 
epiyapy; 
rsp 
Nghd;w 
kyk; 
fopjy;> 
the;jp> 
fha;r;ry; 

rupahd Rj;jKk; 
RfhjhuKk;. 

 
ghf;Bupahtpdhy; Vw;gLj;jg;gLj; ePu; top Neha;fs; 

 
Neha;fs; Neha;f;fhu

zp 
Neha; guTk; 

Kiw 
ghjpf;fg;gl;
l jpRf;fs;/ 
cWg;Gfs; 

mwpFwpfs; Jtpu;j;jy; 
kw;Wk; 
jLf;Fk; 
Kiwfs; 

fhyuh 
(mjPj 

tpg;upNah 
fhyNu 

Rfhjhukw;w 
czT kw;Wk; 

Fly; gFjp ePu;kkhd fopT 
ntspNaw;wk;> 

Rfhjhu 
Jg;GuT> 
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tapw;Wg;Ng
hf;F 
Neha;) 

ePu;> tha; 
topahf 
cl;nry;yy;> 
tPl;L 
<f;fspdhy; 
guTjy; 

the;jp> 
jirg;gpbg;G> 
jiyr;Rw;wy;> 
ePu;r;rj;J 
ntspNaw;wk; 

tha;top 
ePu;rf;fj;jpi
dj; jUk; 
ePu;kj;jpid 
cl;nfhs;s
y;.  

ilgha;L 
(Fly;rhu; 
fha;r;ry;) 

rhy;Nkhnd
y;yh 
il/gp 

,e;Nehapdhy; 
ghjpf;fg;gl;ltup
d; fopT fye;j 
ePu; kw;Wk; 
czT> tPl;L 
<f;fs; %yk; 

rpWFly; Mjpf 
fha;r;ry; 
gytPdk;> 
mbtaw;wpy; 
typ> 
jiytyp> 
grpapd;ik> 
neQ;Rg;gFjp 
kw;Wk; Nky; 
tapw;Wg; 
gFjpapy; 
mupg;G  

G+r;rpfs; 
kw;Wk; 
JRfs; 
%ykhfc
zthdJ 
nfl;Lg;Ngh
tjpidj; 
jtpu;j;jy;> 
ghypid 
gjg;gLj;Jj
y;> 
nghJthd 
Rfhjhuj;i
j 
mjpfupj;jy; 
vjpu;capu; 
kUe;Jfis
f; nfhz;L 
kUj:jk; 
ghuj;jy;.  

 
 
flj;jpfs; (Vector) topahf guTk; Neha;fs;: 
 
 flj;jpfs; vdgit Neha;f; fpUkpia Xuplj;jpypUe;J kw;nwhU ,lj;jpw;Ff; flj;Jk; 
,ilaPl;L Ntiyiar; nra;fpd;wd. gy G+r;rpfSk; tpyq;FfSk; ,t;thwhd flj;jpfshf 
nrayhw;Wfpd;wd. ,t;thwhd flj;jpfshf nrayhw;Wfpd;wd. ,t;thW flj;jpfshy; gug;gg;gLk; 
Neha;fs; flj;jptop Neha;fs; vdg;gLfpd;wd. ,f;flj;jpfs; fpUkpfis Neha; 
ghjpf;fg;gl;ltuplkpUe;J Nehapy;yh MNuhf;fpakhdtUf;F flj;Jfpd;wd. kNyupah> /gpNyupah> 
rpf;Fd;Fdpah> nlq;F kw;Wk; tpyq;Fshy; gug;gLk; gwitf;fha;r;ry; kw;Wk; gd;wpf;fha;r;ry; 
Nghd;wit flj;jpy top guTk; Neha;fshFk;.  
 
kNyupah: 
 
 tsu;e;J tUk; ehLfspy; kpfTk; Kf;fapkhdnjU Rfhjhug; gpur;ridahf 
kNyupahthdJ njhlu;e;J ,Ue;J nfhz;NlapUf;fpwJ. gpsh];Nkhbak; vd;w 
GNuhl;NlhNrhthitr; rhu;e;j xl;Lz;zpahy; ,J Vw;gLfpd;wJ. gpsh];Nkhbak; itthf;];> 
gpsh];Nkhbak; kNyupNa> gpsh];Nkhbak; /ghy;]pNguk; kw;Wk; gpsh];Nkhbak; XNty; 
Mfpait ,tw;wpd; tiffshFk;. ,tw;Ws; gpsh];Nkhbak; /ghy;]pNguk; kpfTk; nfhbaJk;> 
capiug; gwpf;ff; $baJk; MFk;. cyfk; KOtijAk; fzf;fpLk;NghJ> xt;nthU tUlKk; 
Njhuhakhf; 300 kpy;ypad; (30 Nfhb) kf;fs; kNyupah Nehapdhy; ghjpf;fg;gLfpd;wdu;. ,J 
kdpjDf;F kpfTk; mghafukhdjhf ,Ue;jhYk; Fzg;gLj;jf;$ba NehahFk;.  
 

,e;j NehahdJ gj;J ehs;fSf;Ff; Fiwthf kl;LNk thof;$ba> kdpju;fspd; 
,uj;jj;ijf; Fbf;Fk; ngz; nfhRthfpa mNdhgpny]; nfhRthy; flj;jg;gLfpwJ. ,e;jf; 
nfhR kdpju;fisf; fbf;Fk;NghJ> Neha;f;fpUkpahdJ flj;jg;gLfpwJ. ,e;Nehahy; 
ghjpf;fg;gl;ltu;fsplk; jiytyp> kaf;fk;> cly;jir typ> Fspu; kw;Wk; eLf;Fk;> mijj; 
njhlu;e;J fLk; fha;r;ry; (ntg;gk; mjpfupj;jy;) Nghd;w mwpFwpfs; fhzg;gLk;. mjpfkhd 
tpau;it Vw;gLtijj; njhlu;e;J fha;r;ry; FiwfpwJ. Fapidd; khj;jpiufspd; gad;ghL 
kNyupa xl;Lz;zpfisf; nfhy;fpwJ.  
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ru; nuhdhy;l; uh]; vd;gtu; ,e;jpahtpy; gwpe;j gpupl;b~; kUj;Jtuhtu;. ,tu; 
kNyupahitg; gw;wpa jdJ Ma;tpw;F Gfo; ngw;wtu;. ,tu; ,e;jpa kUj;Jtj; 
Jiwapy; 25 Mz;Lfs; gzpahw;wpdhu;. jdJ Muha;r;rpapd; tpisthf> kNyupah 
xl;Lz;zpapd; tsUk; epiyfshdJ nfhRtpd; ,iug;ig Fly;topg; gFjapy; 
eilngWfpwJ vdTk;> vdNt kNyupahthdJ nfhRtpdhy;jhd; guTfpwJ vdTk; 
ep&gpj;jhy;. clypay; my;yJ kUj;Jtj; Jiwapy;> kNyupa guTk; tpjk; gw;wpa 
jdJ fz;Lgpbg;Gf;fhf 1902 Mk; Mz;L Nehgy; gupirg; ngw;whu;. 
 
rpf;Fd;Fdpah 
 
 rpf;Fd;Fdpah vd;w NehahdJ xw;iw ,io Mu;.vd;.V vd;w itu]hy; 
Vw;gLj;jg;gLfpwJ. ,e;NehahdJ ghjpf;fg;gl;l Vb]; va;[pg;b vd;w nfhR gfy;Neuj;jpy; 
kdpju;fisf; fbg;gjhy; gug;gg;gLfpwJ. ,jdhy; fLikahd kw;Wk; njhlu;r;rpahd %l;L typ> 
clypy; mupg;G> jiytyp kw;Wk; fha;r;ry; Vw;gLfpd;wd. %l;Lfspy; Vw;gLfpw typahdJ gy 
ehs;fs; ePq;fhkpypUf;Fk;.  
 
nlq;F (Dengue) 
 
 nlq;F NehahdJ ‘vYk;G Kwpg;G’ fha;r;ry; vdTk; miof;fg;gLfpwJ. %l;Lf;fspYk;> 
jirehu;fspYk; fLikahd typ Njhd;Wtjhy; Vw;gLk; jPUfg;gl;l mikg;gpdhy;> ,jw;F 
vYk;G Kwpg;G fha;r;ry; vd;w ngau; toq;fg;gl;lJ. nlq;F fha;r;ry; itu]pdhy; Vw;gLfpd;wJ. 
,e;j NehadJ Vw;fdNt ,e;Nehapdhy; jhf;fg;gl;tiu Vb]; va;[pg;b vd;w nfhR 
fbj;Jgpd;du; MNuhf;fpakhdtiuf; fbg;gjhy; guTfpwJ.  
 
 ,e;j Neha;f;fhd itu]pd; milfhf;Fk; fhyk; 5-6 ehs;fs; MFk;. mjpfkhd 
fha;r;ry;>fLikahd jiytyp> jirehu; kw;Wk; %l;Lfspy; typ (vYk;G Kwpg;G fha;r;ry;)> 
mupg;G kw;Wk; ,uj;jj;jl;Lfspd; vz;zpf;if FiwTgLjy; Nghd;wit ,e;NehNahL 
njhlu;Gila mwpFwpfshFk;. the;jp kw;Wk; tapw;W typ> %r;Rtpl rpukg;gLjy;> kpfr;rpwpa 
Gs;spfs; Njhypy; Njhd;Wjy; (mjhtJ NjhypDs; ,uj;jf;frpit ntspf;fhl;ly;)Mfpait 
nlq;F fha;r;rNyhL njhlu;GilaitahFk;. ghuhrpl;lkhy; kUe;jhdJ fha;r;riyAk;>cly; 
typikAk; Fiwf;f nfhLf;fg;gLfpwJ. KOikahd Xa;T kw;Wk; ePu;r; rj;jhd czTfis 
mjpfkhf cl;nfhs;sy; mtrpakhFk;.  
 
cq;fSf;Fj; njupAkh? 
 
 gg;ghsp ,iyfspd; nfhOe;jpypUe;J vLf;fg;gl;L tbfl;lg;gl;l jputk; kw;Wk; 
epyNtk;G frhak; Mfpait ,e;Neha; ghjpf;fg;gl;l NehahspfSf;F nfhLf;fg;gLfpwJ. 
,J ,uj;jj; jl;Lfspd; vz;zpf;ifia mjpfupg;gjhf mwpag;gl;Ls;sJ.  
 
/gpNyupah (Filaria) 
 
 ,e;jpahtpy; /gpNyupah xU Kf;fpakhd MNuhf;fpak; rhu;e;j gpur;ridahFk;. ,e;j 
Neha; E}y;Nghd;w GOthfpa (nekNlhLfs;) tTr;Nru;nuupah ghd;f;uhg;B vd;w GOtpdhy; 
Vw;gLfpd;wJ. Kjpu;r;rpaile;j ,g;GOf;fs;> nghJthf kdpjdpd; epzePu; kz;lyj;jpy; 
fhzg;gLfpd;wd. fpA+sf;]; vd;w nfhR ,dk; fbg;gjd; %yk; ,J flj;jg;gLfpwJ.  
 
 /gpNyupah GOtpd; milfhf;Fk; ehl;fs; 8-16 khjq;fs; MFk;. ,f;fhy fl;lj;jpy; 
fLikahd njhw;W> fha;r;ry; kw;Wk; epzePu; Rug;gpfs; tPf;fkiljy; Mfpa mwpFwpfs; 
ntspg;gLfpd;wd. ehs;gl njhw;wpd; Kf;fpa ntspg;ghL ahidf;fhy; NehahFk;. ,J fhy;fs;> 
tpuyg;gik> kw;Wk; fuq;fis mjpfk; ghjpf;fpd;wJ. 
 
nfhRf;fs; %yk; guTk; Neha;fs; fl;Lg;gLj;Jjy;: 
 

• nfhRit vjpu;f;Fk; kUe;Jfs;> Nky; G+Rk; kUe;Jfs; kw;Wk; nfhR tiyfisg; 
gad;gLj;jp nfhRf;fs; fbg;gijj; jLf;fyhk;.  
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• nfhRf;fs; ,dg;ngUf;fk; nra;Ak; ,lq;fisAk; mopf;fNtz;Lk;. Nghjpa Rfhjhuj;ij 
Vw;gLj;Jjy;> tbfhy; ePiu mfw;Wjy; kw;Wk; Njq;fpAs;s ePiu mfw;Wjy; %yk; 
,tw;iw mopf;fyhk;.  
 

• %lg;glhky;> ePu; Njq;fp ,Uf;Fk; nghUs;fshfpa ePu;epiyj;njhl;b> ghidfs;> 
G+j;njhl;bfs;> gadpy;yhkypUf;Fk; lau;> rhg;gpl;lgpd; vwpag;gLk; nefpop ghj;jpu 
tiffs; Mfpatw;wpy; ePu; Njq;fpapUg;gijj; jtpu;f;f Ntz;Lk;.  
 

• Njq;fp epw;fpw ePu; epiyfspy; kPJ fhzg;gLk; nfhRf;fspd; GOf;fis (yhu;t) 
vz;nza; njspj;jy; %yk; mopf;fyhk;. 
 

• Kjpu;r;rpaile;j nfhRf;fis G+r;rpf; nfhy;ypfisj; njspg;gjd; %yk; mopf;fyhk;.  
 

• rpl;Nuhndy;yh vz;nza; my;yJ Afspg;l]; vz;nza; Nghd;wit Njhypd;kPJ G+Rjy;.  
 

tpyq;Fshy; guTk; Neha;fs;: 
gd;wpf;fha;r;ry; (Swine flu) 
 
 Kjd; Kjypy; ,e;j Nehapid cUthf;Fk; itu]hdJ gd;wpfsplkpUe;J cUthdjhy; 
gd;wpf;fha;r;ry; vd ,jw;F ngauplg;gl;lJ. Neha;j;jLg;G Mw;wy; kz;lyk; 
gytPdkile;jpUg;NghUf;F ,e;j Nehapd; ghjpg;G kpf vspjy; Vw;gLk;. ,e;j itu]hdJ 
Rthrpj;jiy jPtpukha; ghjpf;Fk; itu]hFk;. ,it fhw;wpd; %yk; njhw;wpf;nfhs;Sk; 
NehahFk;. ,e;j gd;wpf; fha;r;ryhdJ> gd;wpfisj; jhf;Ffpw itu]h]; Vw;gl;L 
kdpju;fisAk; ghjpf;fpwJ.  
 
 ,d;/GSad;rh itu]; vr; 1 vd; 1 vd;w capupjhd; ,e;j NEha; guTjw;Ff; fhuzkhf 
cs;sJ vdf; fz;lwpag;gl;Ls;sJ. ,e;NehahdJ> Jk;ky; kw;Wk; ,Uky; %yk; ntspNaWk; 
Neha;f;fpUkp fye;j jptiyfis Rthrpj;jy; my;yJ cs;spOj;jy; Nghd;w epfo;Tfshy; 
Neha; ghjpf;fg;gl;ltuplkpUe;J kw;wtu;fSf;F gug;gLfpwJ. fha;r;ry;> ,Uky;> %f;fpypUe;J 
jputk; cUthjy;> fisg;G> jiytyp> njhz;il typ> clypy; mupg;G> cly; typ my;yJ 
Ntjid> Fspu;> kaf;fk;> the;jp kw;Wk; tapw;Wg;Nghf;F> KOikaw;w %r;;;RtpLjy; Mfpait 
,e;NehNahL njhlu;Gila mwpFwpfs; MFk;. 
 
Nehapidj; jLj;jy; kw;Wk; jtpu;j;y;: 
 

• %f;Ftopahf njspf;Fk; kUe;jpidf; nfhLj;jy;. 
• gd;wpf;fha;r;ryhy; ghjpf;fg;gl;Ls;stupd; njhlu;gpypUe;J tpyfpapUe;jy;.  

 
• ePu; kw;Wk; gor;rhWfisg; gUFjy; %yk; ePu;r;rj;jpd; msT Fiwtijj; jLf;fyhk;.  

 
• mjpfkhd Xa;tpd; %yk; ekJ clNy ,e;Nehia vjpu;j;Jg; Nghuhl KbAk;.  

 
• iffisf; fOTjy; kw;Wk; ey;y Rfhjhukhd gof;fq;fs; Neha; gutiyj; jLf;Fk;. 

 
2009 Mk; Mz;L Vg;uy; khjj;jpy; gd;wpf;fha;r;ryhdJ fz;lwpag;gl;lJ. ,e;Neha; gy 
kpy;yapd; kf;fisj; jhf;fpaJ. vdNt [_d; 2009 Mk; Mz;L cyf Rfhjhu 
epWtdk; (World Health Organization - WHO) gd;wpf;fha;r;ry; Nehia ngUk; 
nfhs;is Neha; (Pandeic) vd mwptpj;jJ. 2015 Mk; Mz;L> ,e;jpahtpy; 31>000 
kf;fs; ,e;Nehahy; ghjpf;fg;gl;L mjpy; 1900 Ngu; ,we;JNghdjhf jfty;fs; cs;sd.  
 
gwitfspd; %yk; gyTk; ,d;/GSad;rh (gwitf;fha;r;ry;): 
 
 gwit ,d;/GSad;rh vd;w gwitf; fha;r;ryhdJ> gy;NtW vz;zpf;ifapyhd 
itu];fspy; njhw;Wk; NehahFk;. Nfhopg;gz;izfspy; fhzg;gLk; Nfhopfs;>thd;Nfhop 
my;yJ thj;J Nghd;w gwitfs;> fhl;Lg; gwitfs; kw;WK; tPl;by; tsu;f;fg;gLk; gwitfs; 
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Mfpatw;why; ,e;j itu]hdJ vLj;Jtug;gl;L> ,e;NehahdJ cz;lhfpd;wJ. ,e;Neha; 
ntspg;gl;l NghJ Mrpah> Mg;gpupf;fh> kj;jpa fpof;F kw;Wk; INuhg;ghtpy; rpy ,lq;fspYs;s 
kf;fisg; ghjpj;jJ.  
 
 ,e;NehahdJ ,d;/GSad;rh itu]; vr; 5 vd; 1 Ez;Zapupahy; Vw;gLfpd;wJ. 
,e;Neha;f;fpUkpapd; milfhf;Fk; fhyk; 2 Kjy; 7 ehs;fs; MFK;. ghjpf;fg;gl;l gwitfs; 
my;yJ mtw;wpd; tha;> fz;fs;> Nfhio kw;Wk; %f;fpypUe;J tUk; rsp my;yJ vr;rq;fs; 
Mfpatw;why; tUk; rsp my;yJ vr;rq;fs; Mfpatw;why; khrile;j gFjpfSld; 
njhlu;Gnfhz;l egu;fs; %yk; ,e;Neha;guTfpd;wJ. fha;r;ry;> ,Uky;> njhz;il 
typ>tope;NjhLk; %f;Fr;rsp>jirehu;fs; kw;Wk; clypy; typ> fisg;G> jiytyp> fz;fs; 
rptg;G epwkhFjy; (tpopntz;gly mow;rp) kw;Wk; Rthrpf;f rpukg;gLjy; Nghd;wit ,e;Nehapd; 
mwpFwpfs; MFk;.  
 
Nehapidj; jLj;jYk; jtpu;j;jYk;: 
 

• ghjpf;fg;gl;l gwitfis jpwe;j ntspapy; itj;J tpw;gid nra;tijj; jtpu;j;jy;.  
• gjpf;fg;gl;l gwitfNshL njhlu;e;J nfhs;tijAk;> (mjhtJ mtw;iw ifahy; 

gpbg;gJ> nfhQ;rp tpisahLtJ) ifahs;tijAk;> ghjpf;fg;gl;l gwitfis 
cz;gijAk; jtu;j;jy; Ntz;Lk;.  

• rupahd Kiwapy; fOtp> rikay; nra;J rhg;gpLjy;.  
 
cq;fSf;Fj; njupAkh? 
 
 gwit ,d;/GSad;rh itu]; vdg;gLk; H5N1 itu]; 1996 Mk; Mz;L 
Njhd;wpaJ. ,e;j itu]hy; Kjd; Kjypy; njw;F rPdh kw;Wk; `hq;fhq;fpy; Neha; 
Njhd;wpajhff; fz;lwpag;gl;lJ. vr;5vd;1vd;w itu]hdJ 1997 Mk; Mz;L cyf 
Rfhjhu epWtdj;jhy; Kjyhtjhf kdpjdpy; fz;Lgpbf;fg;gl;lJ. Kjd;Kjypy; 
,e;Nehapd; ntspg;ghL 2003 Mk; Mz;L brk;gupy; mwpag;gl;lJ.  
 
ghypay; guTjy; Neha;fs;: 
 
 rpy Neha;f;fpUkpfs; ghypay; cwT fhuzkhf Nehapid Vw;gLj;Jfpd;wd. 
mJkl;Lkpd;wp gpwuplk; neUf;fkhd Kiwapy; clystpy;. ,izfpwNghJk; ,e;j Neha;fs; 
guTfpd;wd. ,e;Neha; rhjhuz njhLjy; kw;Wk; goFjy; %yk; guTtjpy;iy. Nkfntl;il 
Neha; (nfhNdupah)> gpwg;GWg;gpy; nfhg;gsk;> gpwg;GWg;gpy; mf;fpfs;> fpue;jpNeha; (rp/gpyp];) 
kw;Wk; va;l;]; Nghd;wit ghypay; guTjy; Neha;fshFk;.  
 
va;l;]; (AIDS) 
 
 va;l;]; vd;w (mjhtJ ngwg;gl;l Neha; vjpu;g;Gj;jpwd; FiwTgLjypd; Neha;f;FwpaPL) 
Neha;j; jd;ikahdJ nul;Nuh itu]hy; (Mu;.vd;.V. itu];) Vw;gLj;jg;gLfpwJ. ,jid kdpj 
Neha; vjpu;g;G FiwTgLj;Jk; itu]; (vr;.I.tp) vd;fpNwhk;. ,e;j itu]; ,uj;j 
nts;isaZf;fis my;yJ ypk;Nghirl;Lfisj; jhf;fp clypid gytPdkilar; nra;fpwJ. 
NkYk;> clypy; jhdhfNt Nehapid vjpu;f;Fk; jpwidf; Fiwf;fpwJ. ,e;j itu]hdJ 
ghypay; cwT (ghjpf;fg;gl;l egupljpUe;J ey;y MNuhf;fpakhdtUf;F)> ,uj;jj;jpid 
toq;Fjy; (Nrhjpf;fg;glhj uj;jj;ij gpwUf;F toq;Fjy;)> mWit rpfpr;irf; fUtpfs; 
(Neha;f; fpUkpfSs;s Crpfs;> rpupQ;Rfs;)> jhauplkpUe;J Nra;f;F (ghjpf;fg;gl;l jhaplkpUe;J 
tsUk; fUTf;F) guTjy; Nghd;w topfspy; guTfpd;wJ.  
 
 vilf;FiwT> ePz;l ehs;fshf fha;r;ry;> ,utpy; tpau;j;jy;> fLikahd 
tapw;Wg;Nghf;F Mfpait ,tw;wpd; Kf;fpa mwpFwpfshFk;.  
 
Nehapidj; jLj;jYk; jtpu;j;jYk;: 
 

• gad;gLj;jptpl;L vwpag;gLk; my;yJ xU Kiw kl;LNk gad;gLj;Jk; kUe;Njw;wp 
(rpupQ;R) kw;Wk; Crpfis cgNahfg;gLj;Jjy;.  
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• ghJfhf;fg;l;l> ghJfhg;ghd ghypay; cwT. 
• Nrhjpf;fg;gl;l ,uj;jj;ij gpwUf;F toq;Fjy;. 
• fj;jpfisAk;>Kfr;rtuk; nra;tjw;Fupa Nuru;fisAk; gpwNuhL gfpu;tijj; jtpu;j;jy;.  
• va;l;]; vt;thW guTfpwJ vd;gijg; gw;wp kf;fSf;F topg;Gzu;T Vw;gLj;Jjy;.  

 
vr;.I.tp. NehahdJ Kjd;Kjypy; mnkupf;fhtpy; `l;lha; vd;w ,lj;jpy; 1981 Mk; 
Mz;L fz;Lzug;gl;lJ. 1986 Mk; Mz;L Vg;uy; khjk; ,e;jpahtpy; jkpo; ehl;by;jhd; 
KjyhtJ va;l;]; ghjpg;G Mjhuj;jld; njspthff; fz;lwpag;gl;lJ. ,e;j va;l;]; 
ghjpg;gpw;F va;l;]; jLg;G+rp Mu;.tp. 144 vd;w kUe;jhdJ jha;yhe;J ehl;by; 2003 Mk; 
Mz;L Nrhjidf;hf toq;fg;gl;lJ. ,jDilaMa;twpf;if 2011 Mk; Mz;L 
toq;fg;gl;lJ.  
 
n`g;ghill;b]; - gp my;yJ rPuk; n`g;ghill;b];: 
 
 ,e;j NehahdJ vz;bNuh itu]; vdg;gLk; n`g;ghbb]; gp itu]h]; (vr;.gp.tp) 
Vw;gLfpwJ. ,t;tif Nehapidg; gug;Gk; itu]hdJ fy;yPuy; nry;fisg; ghjpj;J fLikahd 
fy;yPuy; tPf;fj;jpid Vw;gLj;JfpwJ. ,J ghjpf;fg;gl;l jhaplkpUe;J mtu;fSila 
Foe;ijfSf;Fk; my;yJ ghypay; cwT %ykhfTk; guTfpwJ. ,e;NehahdJ 
ghjpf;fg;gl;ltupd; vr;rpy;> tpau;it> fz;zPu;> jha;g;ghy; kw;Wk; ,uj;jj;NjhL njhlu;G nfhs;s 
NeupLk;NghJ guTfpwJ. 
 

Neha; 
gug;Gk; 

fhuzpfs; 

Neha; Neha; 
gug;Gk; 

Ez;Zapup 

Neha; guTk; 
Kiw 

ghjpf;fg;gLk;/ 
jpRf;fs; 
cWg;Gfs; 

mwpFwpfs; 

ghf;Bupah nfhNdupah ePa];nrupah 
nfhndu;upah 

Neub ghypay; 
njhlu;G 

rpW ePu; 
Gwtopf; 
Foha; 
ghjpg;G 

ghYWg;G topahf 
jputk; 
ntspNaWjy;> 
rpWePu; 
fopf;Fk;NghJ typ 

Rp/gpyp]; l;nug;Nghepkh 
gy;yplk; 

Neub ghypay; 
njhlu;G 

gpwg;G 
cWg;gpd; 
Njhy; kw;Wk; 
KNfhrh 
gFjpapy; 
Nja;khdk; 

gpwg;GWg;gpy; Gz;> 
Njhypy; tPf;fk; 

itu]; gpwg;GWg;gpy; 
nfhg;Gsk; 
(mf;fp) 

n`u;g]; 
rpk;g;nsf;]; 
itu]; 

ghYWT %yk;> 
gpwg;GWg;gpy; 
,Ue;J tUk; 
nfhonfhog;ghd 
rt;tpd; topahf 

jdpj;jdpNa 
Mz; kw;Wk; 
ngz;zpd; 
gpwg;GWg;Gfs; 

tha;> cjL> Kfk;> 
gpwg;GWg;G 
Mfpatw;wpy; 
typAila 
nfhg;Gsq;fs; 

gpwg;GWg;gpy; 
nfhg;Gsk; 
(mf;fp) 

Kdpj 
ghg;gpNyhkh 
itu]; 

ghypay; cwT 
%yk; 
(NjhypypUe;J 
NjhYf;F) 

Jdpj;jdpNa 
Mz; kw;Wk; 
ngz;fspd; 
gpwg;GWf;fs; 

ngz; gpwg;GWg;gpd; 
top 
ntspNaw;wk;>mupg;G> 
,uj;jg; Nghf;F 
kw;Wk; vupr;ry; 
czu;T.  

 
,e;Nehapdhy; ghjpf;fg;gl;ltu;fs; fha;r;ry;>grpapd;ik> kaf;fk;> the;jp> fz;fs; kw;Wk; Njhy; 
kQ;rs; epwkhjy;> ntspupa epwf; fopT> Njhypy; mupg;G> jiytyp kw;Wk; %l;Lf;fspy; typ 
Nghd;w mwpFwpfis ntspf;fhl;Lfpd;wdu;. 
 
Nehapidj; jLj;jYk; jtpu;j;jYk;: 
 

• ,uj;jjhdk; toq;FNthiu ,uj;jk; nfhLg;gjw;F Kd;dNu gupNrhjid nra;tjd;%yk; 
Neha; guTjiyj; jLf;fyhk;.  
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• kUe;Jfis Crp%yk; Vw;Wtijj; jtpu;j;jy;.  
• ghJfhg;ghd kw;Wk; ghJfhg;Gila ghypay; cwT 
• Kfr;rtuk; nra;a cjTk; fj;jpfs; my;yJ Nuru;fis gpwNuhL gfpu;jiyj; jtpu;j;jy;.  
• n`g;ghill;b]; gp jLg;G kUe;J rpwe;jKiapy; vr;.gp.tp f;F vjpuhf nrayhw;WfpwJ. 

,e;j jLg;G kUe;J ghJfhg;ghfTk;> rpwg;ghfTk; nrayhw;Wk; kUe;jhFk;.  
 

ghypay; njhlu;G %yk; gutf;$ba Neha;fs; gw;wpa rpy jfty;fs; ml;ltiz 22.7y; 
jug;gl;Ls;sd.  
 
Neha; vjpu;G jpwD}l;ly;: 
 
 Neha; vjpu;G jpwD}l;ly; vd;gJ Md;bn[d;fisNah my;yJ Md;bghbfisNah (Neha; 
vjpu; capu;nghUs;) nfhLj;J Neha;f;F vjpuhf jLg;gpid Vw;gLj;Jk; nray; MFk;. jLg;G 
kUe;jpid clypDs; nrYj;jp Nehapidj; jLf;Fk; nray; jLg;G+rp NghLjy; vdg;gLfpwJ.  
 
 NehahdJ guTtijj; jLg;gjpy; xU Kf;fpa rpwg;G tha;e;j Kiwahf ,Ug;gJ 
Nehapid vjpu;f;Fk; mstpw;F Xk;Gapupia tYNtw;Wjy; MFk;. ,e;j epfo;T 
Neha;vjpu;g;GjpwD}l;lyhy; epiwNtw;wg;gLfpwJ. etPd kUj;Jtj;jpd; nryT Fiwe;j> rpwg;ghd 
Neha; vjpu;Fk; fUtpahf ,J fhzg;gLfpwJ. 
 
 xU rKjhaj;jpYs;s ngUk;gFjpapdu; xU Fwpg;gpl;l Neha;f;nfjpuhf Neha; vjpu;g;G 
jpwD}l;liyg; ngw;Wf;nfhz;lhy; mNj r%fj;jpy; kw;w kf;fSf;F ,e;j NehahdJ guthJ 
,jdhy; midtUk; gadiltu;. 
 
jLg;G+rp kUe;JfSk; tiffSk;: 
 
 jLg;G+rp kUe;Jfs; vd;git capUs;s my;yJ nfhy;yg;gl;l Ez;ZapupfsplkpUe;Njh 
my;yJ mtw;wpd; tpisnghUs;fspd; cjtpAlNdh Nehapidj; jLf;fTk; my;yJ rpfpr;ir 
mspf;fTk; cUthf;fg;gLk; nghUs;fshFk;. ,e;j jLg;G+rp kUe;Jfs; ,uz;L tifg;gLk;. 
mitahd: capUs;s jLg;G+rp kUe;Jfs; kw;Wk; nfhy;yg;gl;l jLg;G+rp kUe;Jfs;. 
 
cq;fSf;Fj; njupAkh? 
 
jLg;G+rpapLjy; epfo;it vl;tu;L n[d;du; vd;gtu; mwpKfg;gLj;jpdhu;. cyf Rfhjhu 
epWtdj;jpd; (WHO) mwpf;ifapd;gb> kdpj Fyj;jpdpilNa ,Ue;j ngupak;ikahdJ 
n[d;dupd; jLg;G+rp %yk; KOtJkhf mopf;fg;gl;Ltpl;lJ. 
 
capUs;s jLg;G+rp kUe;Jfs;: 
 
 ,it capu;thOk; capupfspypUe;J jahupf;fg;gLfpd;wd. ,t;Tapupfspd; Neha; gug;Gk; 
jd;ikahdJ tYtpof;fr; nra;ag;gl;L ,k;kUe;Jfs; nfhLf;fg;gLfpd;wd. v.fh. gprp[p jLg;G+rp> 
tha;top NghypNah nrhl;L kUe;J. 
 
nfhy;yg;gl;l jLg;G+rp kUe;Jfs;: 
 
 ntg;gj;jpdhNyh my;yJ Ntjpg; nghUs;fhNyh Ez;Zapupfshdit (ghf;Bupah my;yJ 
itu];) nfhy;yg;gLfpd;wd. ,tw;wpd; %yk; cUthf;fg;gLk; kUe;Jfs; nfhy;yg;gl;l my;yJ 
nraypof;fg;gl;l jLg;G+rp kUe;Jfs; vd miof;fg;gLfpd;wd.  
 
 ,itfSf;F xU Kjd;ikahd Cl;lKk; (dose) kw;Wk; mijj; njhlu;e;J mLj;jLj;j 
tYT+l;Lk; Cl;lKk; toq;fg;gl; Ntz;Lk;. v.fh. ilgha;L jLg;G+rp> fhyuh jLg;G+rp> ff;Fthd; 
jLg;G+rp.  
 
Y}ap]; gha;];lu; vd;gtu; 18Mk; E}w;whz;bd; gpuhd;]; ehl;ilr; rhu;e;j Ntjpapayhsu; 
kw;Wk; Ez;Zapupayhsu; Mthu;. ,tu; Neha;k; jLg;G kUe;jspj;jy; kw;Wk; 
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gh];LiuNr~d; vd;w epfo;tpw;F ngau; ngw;wtu;. ,tu; fhyuh> Me;j;uhf;]; kw;Wk; gpw 
Neha;fSf;F kUe;ij cUthf;fpdhu;.  
 
Neha; vjpu;G jpwD}l;ly; ml;ltiz: 
 
 1970 Mk; Mz;L cyf Rfhjhu epWtdk; Foe;ijfSf;fhd Neha; vjpu;g;G jpwD}l;ly; 
ml;ltizia toq;fpapUf;fpwJ. ,e;j ml;ltizahdJ midj;J ehLfspYk; 
nray;gLj;jg;gLfpwJ. Foe;ijfis njhw;WNeha;fspypUe;J ghJfhg;gjw;fhf ve;j taJ 
Foe;ijf;F ve;j jLg;G kUe;ij toq;Fjy; Ntz;Lk; vd;gijr; Rl;bf;fhl;LfpwJ. ,e;jpahtpy; 
gpd;gw;wg;gLk; Neha;vjpu;G jLg;Gj; jpwD}l;ly; ml;ltizahdJ ml;ltiz 22.8y; 
nfhLf;fg;gl;Ls;sJ. 
 

Foe;ijfSf;fhd Neha; vjpu;g;Gj; jpwE}l;ly; ml;ltiz 
 

taJ jLg;G kUe;J kUe;jsT 
gpwe;j Foe;ij gprp[p 1tJ Cl;lk; 
15Mk; ehspy; tha;topNa NghypNah 

kUe;J 
1tJ Cl;lk; 

6tJ thuk;  bgpB kw;Wk; NghypNah 1tJ Cl;lk; 
10tJ thuk; bgpB kw;Wk; NghypNah 1tJ Cl;lk; 
14tJ thuk; bgpB kw;Wk; NghypNah 1tJ Cl;lk; 
9-12 tJ khjq;fs; jl;lk;ik 1tJ Cl;lk; 
18-24 khjq;fs; bgpB kw;Wk; NghypNah 1tJ Cl;lk; 
15 khjq;fs; Kjy; 2 
tUlq;fs; 

vk;.vk;Mu; 1tJ Cl;lk; 

2-3 tUlq;fs; bVgp ,uz;L Cl;lq;fs; xU 
khj ,ilntspapy; 

4-6tUlq;fs; bB kw;Wk; NghypNah 2tJ $Ljy; jLg;G+rpA+l;lk;  
10tJ tUlk; BB kw;Wk; BVgp 1tJ Cl;lk; 
16tJ tUlk; BB kw;Wk; BVgp 2tJ $Ljy; jLg;G+rpA+l;lk; 
 
gprp[p (Ngrpy;y]; fhy;nkl;nlFapupd;): ,e;j kUe;jhdJ>fhy;nkl;Nl kw;Wk; Fapupd; vd; ,U 
gpuhd;R ehl;L Copau;fshy; 1908 Kjy; 1921 tiu> 13 Mz;Lfspd; Kbtpy; cUthf;fg;gl;lJ. 
Ngrpy;iyahdJ tYFiwf;fg;gl;L> fhrNeha;f;nfjpuhd Neha;j; jLg;G jpwD}l;lyhf 
gad;gLj;jg;gLfpwJ.  
 
bgpB (%d;W Neha; jLg;G): ,J xU $l;L jLg;G kUe;J MFk;. bg;jPupah 
(njhz;ilailg;ghd;)>ngu;^rp]; (ff;Fthd; ,Uky;) kw;Wk; nll;ld]; Nghd;w %d;W 
Neha;fisj; jLf;f ,f;$l;L kUe;J gad;gLfpwJ.  
 
vk;.vk;.Mu;: nghd;Df;F tPq;fp (Mumpa)> jl;lk;ik (Measles) kw;Wk; &ngy;yh jLg;G 
kUe;Jfs; &ngy’yh jLg;G kUe;Jfs; itu]; jhf;fj;jpw;F vjpuhf ghJfhg;ig mspf;fpd;wd. 
 
b.B: ,J ,ul;il Md;bn[d; my;yJ xUq;fpize;j Md;bn[d; vdg;gLk;. ,J bg;jPupah 
(njhz;il milg;ghd;) kw;Wk; nll;ld]; Nghd;w Neha;f;nfjpuhd ghJfhg;igj; jUfpwJ. 
 
BB (nll;ld]; lhf;rha;L): ,J nll;ld]; ghf;Bupahtpd; er;rhFk;. 
 
B.V.gp (TAB) ilgha;L> ghuhil/gp V kw;Wk; ghuhil/gp B Nghd;w Neha;fSf;fhd jLg;G 
kUe;jhFk;.  
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9th mwptpay;  

myF - 23 

nghUshjhucaphpay; 
 
mwpKfk;: 
 
,aw;ifapd; ed;nfhilahdJvy;iyaw;wJ. gytifahdgaDs;snghUs;fs; 
gytifahdgaDs;snghUs;fs; jhtuq;fspypUe;Jfpilf;fpd;wd. jhtuq;fspd; 
nghUshjhuKf;fpaj;Jtk; mjpfk; cs;sjhy; mtw;iwNkk;gLj;Jtjw;Fk; gaphpLtjw;Fk; 
tha;g;Gfs; mjpfhpj;Js;sd. G+ tsh;j;jy; kw;Wk; 
Njhl;lf;fiyKiwMfpaitkf;fspilNaey;ynjhUtpopg;Gzh;itVw;gLj;jpAs;sd. jw;Nghija 
#o;epiyapy; ePh; caphptsh;g;G> (kPd;> ,why;>ez;L>Kj;Jkw;Wk; 
cz;zj;jf;frpg;gpfs;)>kz;GOtsh;g;G>NjdPtsh;g;Gkw;Wk; fhy;eiltsh;g;GNghd;wcaphpay; 
rhh;e;jnghUshjhumk;rq;fisNkk;gLj;jKf;fpaj;Jtk; toq;fg;gl;LtUfpwJ. mtw;wpd; 
tzpfkw;Wk; nghUshjhug; gad;fSf;fhfmitKf;fpaj;Jtk; ngw;WtUfpd;wd. 
fhy;eiltsh;g;Gtptrhak; rhh;e;jnjhopyhfkhwpfpuhkg;Gwkf;fSf;FgaDs;sjhfcs;sJ. 
mtw;iwg; gw;wp ,lg;ghlj;jpy; thpthff; fhz;Nghk;.  
 
Njhl;lf;fiy(Horticulture): 
 

• Njhl;lf;fiyvd;gJNtshz;ikapd; xUgphpTMFk;. ,J fdpfs;>fha;fwpfs; kw;Wk; 
moFj; jhtuq;fistsh;j;jYld; njhlh;GilaJ. Njhl;lk; vdg; nghUs;gLk; '`hh;l];' 
kw;Wk; tsh;g;Gvdg; nghUs;gLk; 'fyNu' vd;wyj;jPd; thh;j;ijfspypUe;J ,J 
cUthdjhFk;. Njhl;lf;fiyapy; ehd;FgphpTfs; cs;sd. mitahtd: gotpay; 
(Pomology), fha;fwpg; gz;iz(Olericulture), G+e;Njhl;lg; gz;iz(Floriculture) kw;Wk; 
epymikTj; Njhl;lq;fs; (Landscape gardening). 
 

gotpay; (Pomology):  

• gotpay; vdg;nghUs;gLk; Nghkhy[p vd;wthh;j;ijahdJ>gok; vdg; nghUs;gLk; 
"Nghkk;">kw;Wk; gbg;Gvdg; nghUs;gLk; 'yh[p' Mfpayj;jPd; 
thh;j;ijfspypUe;Jngwg;gLfpwJ. goq;fspd; juk;>cw;gj;jpKiwfs; 
Mfpatw;iwKd;Ndw;wpNkk;gLj;JtJ>cw;gj;jpf; fhyj;ijKiwg;gLj;JtJkw;Wk; 
cw;gj;jpr; nryitf; Fiwg;gJMfpatw;iw ,J cs;slf;fpAs;sJ.  
 

fha;fwptsh;g;G(Olericulture): 
 

• fha;fwptsh;g;Gvd;gJfha;fwpj; jhtuq;fistsh;g;gJgw;wpamwptpay; MFk;. ,J 
fPo;f;fhZk; tFg;Gfshfg; gphpf;fg;gLfpwJ. mitahtd: rikayiwmy;yJczTj; 
Njhl;lq;fs;>tzpfj; Njhl;lq;fs; kw;Wk; nraw;iff; fha;fwpj; Njhl;lq;fs;  
 

• rikayiwj; Njhl;lq;fs;: ,it>ekf;Fj; Njitahdfha;fwpfistPl;ilr; 
Rw;wprpwpamstpy; tsh;g;gjhFk;. v.fh: 
gPd;];>Kl;ilNfh];>ntz;ilf;fha;>jf;fhsp>fj;jphpf;fha;>Nful;>fPiufs; kw;Wk; gy.  
 

cotd; nrayp 

jfty; Jsp:  

jkpo;ehLmuRcotd; nraypvd;wifNgrpgad;ghl;Lr; nraypiamwpKfg;gLj;jpAs;sJ. 
,jd; %yk; muRtoq;Fk; tptrhakhdpaq;fs;>tptrhacgfuzq;fs;>gaph;f; fhg;gPl;Lj; 
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jfty;fs; kw;Wk; fhyepiyMfpaitgw;wpajfty;fisg; ngwKbAk;. NkYk; 
muRkw;Wk; jdpahh; epiyaq;fspy; cs;stpijkw;Wk; cuq;fspd; ifapUg;igg; 
gw;wpajfty;fisAk; toq;Ffpd;wJ.  

 

• tzpfj; Njhl;lq;fs;: ,it>re;ijfspy; tpw;gidnra;Ak; Nehf;fj;NjhLnghpamstpy; 
fha;fwpfiscw;gj;jpnra;Ak; KiwahFk;.  
 

• nraw;iff; fha;fwpf; Njhl;lq;fs;: ,it fl;llq;fs;>gRiktPLfs;>Fsph;rhjdg; 
gz;izfs; kw;wgpwnraw;ifahd #o;epiyfspy; fha;fwpfistsh;f;Fk; KiwahFk;. 
,JxUmjpjPtpufha;fwptsh;g;GKiwahFk;. v.fh: Kl;ilNfh];>jf;fhsp>fj;jphpf;fha.  
 

gRiktPL (m) ghypj;jPd;tPL:  
 
,J xspCLUtf; $banghUs;fshy; mikf;fg;gl;lNkw;$iuapd; fPo; gaph;fistsh;f;Fk; 
KiwahFk;. NghjpamsTtsh;r;rpkw;Wk; cw;gj;jpiag; 
ngWtjw;fhf>Kw;wpYkhfNthmy;yJgFjpasNthfl;Lg;gLj;jg;gl;l #o;epiy 
,q;Ffhzg;gLfpwJ. ,Jcyfk; KOtJk; mjpfkhfgpd;gw;wg;gLk; tptrhaKiwahFk;.  
 
gRiktPl;bd; ed;ikfs;:  
 

1. Nehapy;yhjjhtuq;fisnjhlh;r;rpahfcw;gj;jpnra;aKbAk;.  
 

2. gaph;fSf;Fkpff; Fiwe;jmsTePNuNghJkhdjhFk;.  
 

3. jpwe;jntspapy; gaphplg;gLk; gaph;fistpl ,jd; kf#y; mjpfkhFk;.  
 

4. G+r;rpf;nfhy;ypfspd; gad;ghL ,jpy; FiwT 
 

5. rhjfkw;w #o;epiyfspypUe;J ,J jhtuq;fisg; ghJfhf;fpwJ.  
 
G+ tsh;g;G(Floriculture): 
 
,J kyh;fisAk;>moFj; jhtuq;fisAk; kyh;g;gz;izapy; rhFgbnra;Ak; KiwahFk;. ,J 
ghuk;ghpakyh;fs;>nkhl;LtpLk; G+f;fs;> jiu xl;bajhtuq;fs;>rpw;wpiyfiscilanjhlh; 
jhtuq;fs;>kuk;>rpWGw;fs; Nghd;wtw;iwtsh;g;gijg; gw;wpajhFk;. ,itmofpw;fhfTk;. third 
vz;nza;fs;>kUe;Jg; nghUs;fss;>Cl;lr;rj;JkUe;Jg; nghUs;fs; 
Nghd;wkjpg;Gkpf;fnghUs;fSf;fhfTk; tsh;f;fg;gLfpd;wd. v.fh. Njhl;lr; nrbtifkyh;fs; 
(ngyh;Nfhdpak;) G];rpypq;]p]; (,k;nga;~d;];) rhke;jp>ngl;^dpah.  
 
jfty; JZf;F :  
gpujkke;jphpgaph;f; fhg;gPl;Lj; jpl;lk; (PMFBY) 
,J ,e;jpaeLtz; murpd; Ntshz; gaph;f; fhg;gPl;Lj; jpl;lkhFk;. ,j;jpl;lj;jpd; fPo; 
kj;jpamuRtptrhapfSf;FepjpcjtpAk;>gaph;f; fhg;gPLk; toq;Ffpd;wJ. ,J 2016 Mk; 
Mz;Lgpg;uthpkhjk; 18 Mk; ehs; mwpKfg;gLj;jg;gl;lJ.  
 
kyhpd; gad;ghLfs;: 

1. moFg;gLj;Jtjw;fhfgad;gLfpd;wd.  
 

2. jdpg;gl;l>kjk; rhh;e;jkw;Wk; rlq;Fepfo;TfSf;Fgad;gLj;jg;gLfpd;wd.  
 

3. Njhl;lq;fSf;Ftz;zj;ijAk; moifAk; mspf;fpd;wd.  
 

4. ehl;bd; nghUshjhuj;jpidcah;j;Jfpd;wd.  
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epymikTj; Njhl;lq;fs; (Landscape Gardening):  
 
epymikTj; Njhl;lq;fs; vd;git>tPLfs;>tzpftshfq;fs; kw;Wk; nghJ ,lq;fspy; 
epyj;Njhw;wq;fisjpl;lkpl;Ltbtikg;gijg; gw;wpagphpthFk;.  
 
cukpLjy; (caphpcukpLjy;):  
jhtuf; fopTfs;>tpyq;Ff; fopTfs; kw;Wk; Ez;Zaphpfspd; rpijTfs; 
Mfpatw;wpypUe;Jfhpkcuq;fs; cUthf;fg;gLfpd;wd. ,t;tifcuq;fs; iel;u[d; 
Nghd;wCl;lr;rj;ijkz;zpw;Ftoq;fpmtw;iwtskhdjhfkhw;Wfpd;wd. ,t;tifcuq;fSs; 
rpyfPNonfhLf;fg;gl;Ls;sd.  
 
tpyq;Fcuq;fs; : 
tsh;g;Gg; gpuhzpfshd>fhy;eilfs;>Fjpiu>gd;wp> ML>Nfhop>thd;Nfhop> Kay; Nghd;wtw;wpd; 
Nfhkpak; (rpWePH) kw;Wk; rhzq;fs; Mfpatw;iw ,J nfhz;Ls;sJ. 
ntt;NtWtpyq;FfsplkpUe;Jngwg;gLk; cuq;fs; ntt;NtWgz;GfisAk;>gad;ghLfisAk; 
nfhz;Ls;sd.  
 
njhOg;gz;izcuk;:  
,J fhy;eilfspd; rhzk;>rpWePh; kw;Wk; khl;Lf; nfhl;lq;fspy; jiuNky; ,Uf;Fk; fopTfs; 
kw;Wk; gz;izf; fopTfs; Mfpatw;wpd; fyitahFk;. 
ed;whfrpije;jnjhOg;gz;izcukhdJruhrhpahf0.5%iel;u[idAk;>0.2%gh];Ngl; kw;Wk; 
0.5%nghl;lhirAk; nfhz;ljhFk;.  
 
 
nrk;kwp ML kw;Wk; nts;shl;Lr; rhzcuq;fs;:  
 
,J njhOg;gz;izcuj;ijf; fhl;bYk; mjpfrj;Jf;fisf; nfhz;ljhFk;. 
3%iel;u[d;>1%gh];gu]; ngd;lhf;irL>2%nghl;lhrpak; Mf;irLMfpatw;iw ,J 
nfhz;Ls;sJ.  
 
fyg;Gcuk; (vUthf;Fjy;)  
 
,Jkz;iztsg;gLj;jf;$banghUs; kw;Wk; cukhfTk; cs;sJ. mjpfrj;Jf;fis ,J 
nfhz;Ls;sJ. fhpkg; nghUs;fshdgaph;f; fopTfs;>tpyq;Fvr;rq;fs;>czTf; 
fopTfs;>njhopw;$lq;fs; kw;Wk; efuhl;rpf; fopTfs; Mfpatw;iwfl;Lg;gLj;jg;gl;l #oypy; 
Ez;Zaphpfshy; ,aw;ifahdKiwapy; rpijtilar; nra;tjd; %yk; ,J 
cUthf;fg;gLfpwJ.  
 
gRe;jhs; cuq;fs;:  
 
gRe;jhs; cukhdJgr;ir ,iyfs;>kuf; fpisfs;>Gjh;r;nrbfs;>Njitaw;wepyq;fspy; tsUk; 
nrbfs;>tay; ntspePh;j;Njf;fq;fspy; tsUk; jhtuq;fs; ,d;Dk; gytw;iwNrfhpj;Jkl;fr; 
nra;Jjahhpf;fg;gLk; cukhFk;. ,it kz;zpd; mikg;igcah;j;Jfpd;wd. ePh;j;Njf;Fj; 
jpwidmjpfhpf;fpd;wd. kz; mhpg;G %yk; Vw;gLk; kz; ,og;igj; jtph;f;fpd;wd. ,it 
kz;zpd; fhuj;jd;ikiarPh;gLj;jp>fisar;nrbfs; cUthtijf; fl;Lg;gLj;jcjTfpd;wd. 
nyFkpd]; (NgNgrp) FLk;gj; jhtuq;fspd; rpijtilahj ,iyfspypUe;J 
,e;jcukhdJNeubahfngwg;gLfpd;wJ. v.fh>rzy; (FNuhl;lNyhpah [d;rpah) kiyKUq;if 
(nr];ghdpahmf;Fypl;lh)>mfj;jp (nr];ghdpah ];gPrpNahrh) Mfpad.  
 
caphpcuq;fspd; tiffs;:  
caph; cuq;fs;: 
 
caphpcuq;fs; vd;gitEz;Zaphpfs; fye;jnghUs;fs; MFk;. ,tw;iwtpijfs;>jhtuq;fspd; 
Nkw;gug;Gfs; my;yJkz; Mfpatw;wpy; gad;gLj;Jk;NghJ>jhtucl;gFjpfspy; iuNrhgpak; 
Kz;LfiscUthf;fp>Xk;GaphpfSf;fhdKjy; epiyCl;lr;rj;Jf;fismjpfhpg;gjd; %yk; 
jhtutsh;r;rpiaj; J}z;Lfpd;wd.  
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G+Q;irNth;fs; (ikf;Nfhiurh): ,t;tifg; G+Q;irfs; th];Fyhh; jhtuq;fspd; Nth;fSld; 
$l;Laph; tho;f;ifiaNkw;nfhs;fpd;wd. ,it gh];gu]; Cl;lr; rj;jpidvLj;Jf;nfhs;Sk; 
jpwidmjpfhpf;fpd;wd. v.fh. vYkpr;ir>gg;ghspMfpad 
 
caphpcuq;fspd; tiffs;  
iuNrhgpak;: 
 
,itkz; tho; ghf;Bhpak; MFk;. ,it ny$kpd;]; jhtuq;fspd; Nth;fspy; 
Nth;Kz;LfiscUthf;Ftjw;fhf $l;Laph; tho;f;ifiaelj;Jfpd;wd.  ,e;jghf;Bhpaq;fs; 
tspkz;lyiel;u[id epiyepWj;jp>mtw;iwmNkhdpahthfkhw;wptoq;Ffpd;wd.  
 
mNrh];ighpy;yk;:  
 
,ittspkz;lyiel;u[idg; gad;gLj;Jk; jpwd; ngw;wit. NkYk;>mtw;iwjhtuq;fSf;Ff; 
flj;Jfpd;wd. kf;fhr;Nrsk;>ghh;yp> xl;]; kw;Wk; Nrhsk; Nghd;wjhtuq;fspd; 
kPJNeha;j;jLg;Gcukhf ,it gad;gLj;jg;gLfpd;wd. ,it jhdpaq;fspy; 5 – 20 
rjtPjKk;>rpWjhdpaq;fspy; 30 rjtPjKk; kw;Wk; jPtzg; gaph;fspy; 50 rjtPjKk; 
jhdpacw;gj;jpiamjpfg;gLj;Jfpd;wd.  
 
G+Q;irNth;fs; (ikf;Nfhiurh):  
 
,t;tifg; G+Q;irfs; th];Fyhh; jhtuq;fspd; Nth;fSld; $l;Laph; 
thof;ifiaNkw;nfhs;fpd;wd. ,it gh];gu]; Cl;lr; rj;jpidvLj;Jf;nfhs;Sk; 
jpwidmjpfhpf;fpd;wd. v.fh: vYkpr;ir>gg;ghspMfpad.  
 
mNrhl;Nlhghf;lh;:  
 
,it NfhJik>ney;>kf;fhr;Nrhsk; kw;Wk; Nrhsk; Mfpatw;wpd; kf#iymjpfhpf;fpd;wd. 
,t;Taphpfs; iel;u[id epiyepWj;JtJkl;Lkd;wpG+Q;irvjph;nghUs; kw;Wk; 
ghf;Bhpavjph;nghUs;fs; Nghd;w $l;Lg;nghUs;fisAk; 
cw;gj;jpnra;Jjhtuq;fSf;Ftoq;Ffpd;wd.  
 
mNrhyh:  
 
mNrhyhvd;wePh;g; nguzpahdJ>ePhpd; Nky; kpjf;Fk; jd;iknfhz;lJ. ePyg;gr;irg; 
ghrpahd(BGA)mdgpdhTld; Nrh;e;JiraNdhghf;Bhpa $l;Laph; tho;ifiaelj;Jfpd;wJ. ,J 
xspr;Nrh;f;if %yk; ngwg;gLk; Mw;wyhy; tspkz;lyiel;u[id epiyg;gLj;JfpwJ. 
vdNt>kpjf;Fk; iel;u[d; njhopw;rhiyvdTk; miof;fg;gLfpd;wJ.  
 
jfty; JZf;F 
caphpcuj; jpl;lk;:  
,j;jpl;lk; jkpo;ehLmurhy; rkPgj;jpy; mwpKfg;gLj;jg;gl;lJ. 
,aw;iftptrhaj;ijKiwahfeph;tfpg;gJk;. kz; tsj;ijmjpfhpg;gjw;Fcjtpnra;tJk; 
,jd; Nehf;fkhFk;.  
 
kUj;Jtj; jhtuq;fs;:  
kdpjidg; Nghd;WkUj;Jtj; jhtuq;fSf;Fk; xUgoikahdtuyhWcz;L. mNefkUe;Jfs; 
jhtuq;fspypUe;JNeubahfNthmy;yJkiwKfkhfNthngwg;gLfpd;wd. 
 
MAh;Ntjh>Nahfh>Adhdp>rpj;jhkw;Wk; N`hkpNahgjp(AYUSH)Nghd;wkUj;JtKiwfs; 
jhtuq;fs; kw;Wk; tpyq;FfspypUe;Jngwg;gLk; kUe;Jfisg; gad;gLj;Jfpd;wd. v.fh. 
fhh;Nghi`l;Nul;>mkpNdhmkpyq;fs;> ,uz;lhk; epiytsh;rpijkhw;wg; nghUs;fs; jhtuq;fspd; 
ghJfhg;G>Nghl;bkw;Wk; rpw;wpdq;fspd; cl;njhlh;GMfpatw;wpf;Fg; gad;gLfpd;wd. v.fh: 
my;fyha;Lfs;>nlhpgpdha;Lfs;>gpsNthdha;Lfs; kw;Wk; gy. jhtuNtjpapay; vd;gJjhtuq;fspy; 
fhzg;gLk; jhtuNtjpg;nghUs;fisg; gw;wpg; gbg;gjhFk;. ,t;tifg; nghUs;fs; jhtuq;fspd;  
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kUj;Jtj; jhtuq;fspypUe;Jngwg;gLk; kUe;Jfs;  
 

jkpo; 
ngah; 

jhtutpay; ngah; kUe;J gFjpfs; Fzg;gLj;Jk; 
Neha;fs;  

fw;whio mNyhtpuh Me;j;uhf;FapNdh
d;  

,iyfs; fhaq;fisrhpgLj;J
jy;>Njhy; Neha; 
Gw;W Neha;  

Jsrp Mrpkk; rhq;lk; gad;ghl;Lvz;n
za; 

,iyfs; rsp>fha;r;ry;>Njhy; 
rk;ge;jg;gl;lNeha;f
s;  

ed;dhhp n`kpnl];k]; 
,d;bf]; 

nlh;gPd; Nth;fs; ghf;Bhpaj;njhw;W>t
apw;Wg; Nghf;F 

epyNtk;G Md;l;Nuhhpfpuh`p]; 
NgdpFNsl;lh 

nlh;gpdha;Lfs; midj;Jghf
q;fSk; 

nlq;Ffha;r;ry;>ePuop
T Neha;>rpf;fd; 
Fdpah 

ntl;ghiy iul;bahbq;Nlhhpah gpstpdha;Lfs; kug;ghy;> 
,iyfs; 

glh; 
jhikiu>tapw;Wg; 
Nghf;F>tPf;fk; 

rpd;Nfhdh
kuk; 

rpd;Nfhdhmgprpdhyp
];  

Fapidd; kug;gl;ilfs; kNyhpah>epNkhdpah
fha;r;ry;  

rptd; 
mty; 
nghwp 

uTy;gpahnrh;gd;bdh hpnrh;igd; Nth;fs; ,uj;jmOj;jk; 
Fiwaghk;gpd; tp~ 
KwpTf;F 

ijykuk; A+f;ypg;l]; 
FNshy]; 

A+f;fypg;l]; 
vz;nza;  

,iyfs; fha;r;ry;>jiytyp 

gg;ghsp fhhpfhgg;ghah ghg;igd; ,iyfs;>tpi
jfs; 

nlq;Ffha;r;ry; 

epj;jpafy;
ahzp 

Nfj;juhe;j];> 
Nuh]pa]; 

my;fyha;Lfs; midj;Jg; 
gFjpfs;  

,uj;jg; Gw;WNeha; 
(YAf;Nfkpah) 

 
gy;NtWgFjpfspypUe;Jfpilf;fpd;wd. rpyjhtukUe;Jg; nghUs;fs; nfhLf;fg;gl;Ls;sd.  
 
jfty; JZf;F:  
mwptpay; kw;Wk; njhopy;JiwMuha;r;rpf; fofk; (CSIR),Njrpajhtutpay; 
Muha;r;rpepWtdk; (NBRI)kw;Wk; kUj;Jt>eWkzj; jhtuq;fSf;fhdkj;jpaepWtdk; 
(CIMAP)Mfpait $l;lhf ,ize;JBGR – 34vdg;gLk; 
ePuopTMAh;NtjjLg;GkUe;ij(BGR  - Blood Glucose Regulator)mwpKfg; gLj;jpAs;sd.  
,J 34 tifahdjhtu %ypiftsq;fismq;fkhff; nfhz;lJ. ,J 
,uj;jmOj;jj;ijf; fl;Lg;gLj;Jfpd;wJ.  
 
fhshd; tsh;j;jy;:  
 
jhtu> tpyq;F kw;Wk; njhopw;rhiyf; fopTfisg; gad;gLj;jp fhshd;fis tsh;f;Fk; 
KiwNa fhshd; tsh;g;G MFk;. ,J fopit mopj;J eyj;ij cUthf;Fk; njhopy;El;gk; vd 
RUf;fkhff; $wg;gLfpwJ. fhshd;fspy; rhptpfpj ehh;r; rj;Jf;fSk;> Gujj; jd;ikAk; kpFe;J 
fhzg;gLtjdhy;> fhshd; tsh;g;Gj; njhopy; El;gkhdJ> cyfk; KOtJk; Kf;fpaj;Jtk; 
ngw;Ws;sJ. fhshd;fs; ngrpbNahikrpl;]; vd;w G+Q;irfs; gphpitr; rhh;e;jitahFk;. ,it 
mjpf msT Guq;fisAk;> ehh;r;rj;Jf;fisAk; itl;lkpd;fs; kw;Wk; jhJf;fisAk; 
nfhz;Ls;sd. fpl;lj;jl;l 3000 f;Fk; Nkw;gl;l fhshd; tiffs; cs;sd. v.fh: gl;ld; 
fhshd; (mfhhpf]; ig];Nghuh];)> rpg;gpf;fhshd; (GSNuhl;l]; rpw;wpdq;fs;)> itf;Nfhy; 
fhshd; (thy;Nthhpnay;yh thy;Ntrp)> fhshd; mWtil nra;a 1 khjk; Kjy; 3 khjk; tiu 
MFk;. fhshd; tsh;j;jypy; cs;s Kf;fpakhd epiyfs; fPNo tpsf;fg;gl;Ls;sd.  
 
fyj;jy; (Composting):itf;NfhYld; khl;Lr; rhzk; Nghd;wgytifahdfhpkg; nghUl;fs; 
kw;Wk; fdpkcuq;fisr; Nrh;j;Jfyg;GcukhdJjahhpf;fg;gLfpwJ. ,J 50ºCntg;gepiyapy; 
xUthuj;jpw;Fitj;JghJfhf;fg;gLfpwJ.  
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fhshd; tpj;J(Spawn): ];ghd; vd;gJfhshd; tpijahFk;. Neha;Ez;ikePf;fg;gl;lepiyapy; 
G+Q;irclyq;fisjhdpaq;fspy; itj;Jtsh;g;gjd; %yk; ,J ngwg;gLfpd;wJ. 
,t;thWngwg;gl;ltpijfs; cuq;fspd; Nky; J}tg;gLfpd;wd.  
 
ciwapLjy; (Casing):tpijfye;jcuj;Jld; kz;zhdJnky;ypamLf;fhf 
J}tg;gLfpd;wJ.,Jfhshd; tsh;gjw;FcjtpGhpfpd;wJ. NkYk; 
,J<ug;gjj;ijtoq;fp>ntg;gepiyiar; rPuhf;Ffpd;wJ.  
 
nghUj;Jjy; (Pinning):clykhdJrpwpankhl;Ltplj; njhlq;fpfhsdhftsh;fpd;wJ. 
Fz;^rpNghy; fhzg;gLk; ,e;jntz;ikahdnkhl;Lf;fSf;FCrpfs; vd;Wngah;.  
 
mWtil nra;jy; (Harvesting): fhshd;fs; 15 Kjy; 23ºC ntg;gepiyapy; ed;whf tsUk;. 
,it xU thuj;jpy; 3 nr.kP cauj;jpy; tsuf;$bait. ,J mWtil nra;aj; Njitahd 
tsh;r;rp MFk;. %d;W thu fhyj;jpy;> KOikahd fhshd;fis mWtil nra;ayhk;.  
 
gjg;gLj;Jjy;: epwk; khWjy;> vil Fiwjy; kw;Wk; Rit ,og;G Mfpad mWtilj; 
fhyj;jpy; fhzg;gLk; Kf;fpag; gpur;ridfshFk;. ,tw;iwj; jtph;f;f> fPo;f;fz;l Kiwfisg; 
gad;gLj;jyhk;.  
 

1. Fsph;tpj;jy;  
2. cyh;j;Jjy;  
3. fydpy; milj;jy;  
4. ntw;wplFsph;tpj;jy;  
5. fhkhfjph;tPr;Rkw;Wk; 15ºC ntg;gepiyapy; Nrkpj;jy;  

 
i`l;NuhNghdpf;];:  
 
kz;zw;w #oypy;>ePhpy; fiue;Js;sfdpkCl;lq;fisf; nfhz;Ljhtuq;fistsh;j;jy; 
kz;zpy;yhePh;Clfjhtutsh;g;GKiw (i`l;NuhNghdpf;];) vdg;gLk;. ,jw;fhdfyd;fs; 
fz;zhb>cNyhfk; kw;Wk; nefpopMfpatw;why; Mdit. ,k;Kiwapy; 
jdpj;jjhtuq;fSf;Frpwpanjhl;bfSk;>nghpamstpy; tsh;g;gjw;Fnghpanjhl;bfSk; 
gad;gLj;jg;gLfpd;wd. ,e;jEl;gkhdJ 1980 y; n[h;kd; jhtutpayhsh; [Pypa]; thd; rhf;]; 
vd;gtuhy; nra;Jfhz;gpf;fg;gl;lJ. tpijapy;yhnts;shpkw;Wk; 
jf;fhspNghd;witfistzpfuPjpahfcw;gj;jpnra;tjw;fhf 
,k;Kiwntw;wpfukhfgad;gLj;jg;gl;LtUfpwJ. jhtuq;fSf;Fj; NjitahdCl;lr;rj;Jf;fs; 
fiue;Js;sePUf;Fs;>NtuhdJ %o;Fk;gbjhtuq;fs; kpjf;ftplg; gLfpd;wd. Nth;fs; 
ePiuAk;>Cl;lr;rj;Jf;fisAk; cwpQ;Rfpd;wd. Mdhy; ,Wfg;gpbf;Fk; jd;ikiaf; 
nfhz;bUg;gjpy;iy. vdNt>jhtuq;fs; Nkw;Guj;jpy; cWjpahf ,Uf;Fk;gbmikf;fg;glNtz;Lk;.  
 
Kf;fpaj;Jtk;:  
 

1. Cl;lr;rj;Jk;>ePUk; ghJfhf;fg;gLfpd;wd.  
 

2. fl;Lg;gLj;jg;gl;ljhtutsh;r;rpfhzg;gLk;.  
 

3. ghiytdq;fspYk;>Mh;bf; JUtg; gFjpfspYk; ,J rpwe;jkhw;WNtshz; 
Kiwahfcs;sJ.  
 

VNuhNghdpf;];: 
 
tspkz;lyNtshz;ik (VNuhNghdpf;];) vd;Wk; miof;fg;gLk; 
,k;KiwmjpetPdkz;zpy;yhNtshz;ikj; Njhl;lkhFk;. ,jpYs;sKjd;ikahdtsh;Clfk; 
fhw;WMFk;. ,k;Kiwapy; jhtuj;jpd; Nth;fs; njhq;ftplg;gl;LCl;lr;rj;Jf;fs; fhw;wpy; 
gdpNghy J}tg;gLfpd;wd. jhtuq;fs; mtw;iwcwpQ;rpf; nfhz;Ltho;fpd;wd. gdpNghd;W J}Tk; 
epfo;thdJxt;nthUrpyepkplq;fspYk; elf;Fk;. J}Tjy; njhlh;r;rpahfelf;fhtpl;lhy; jhtuj;jpd; 
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Nth;fs; fha;e;J> ,we;JtpLk;. ,jw;fhfNeuf;fl;Lg;ghl;Lf; fUtpxd;WCl;lr;rj;Jg; gk;Gld; 
gad;gLj;jg;gLfpwJ. ,k;Kiwapy; xt;nthU ,uz;Lepkpl Neu ,ilntspapYk; 
Neuf;fl;Lg;ghl;LfUtpgk;ig ,af;Fk;. 
 
mf;thNghdpf;];:  
 
,J>jhtuq;fisePhpy; tsh;f;Fk; goikahdKiwiaAk;>kz;zpy;yhNtshz; KiwiaAk; 
Nrh;j;J ,izj;JcUthf;fg;gl;lGjpaKiwahFk; (mf;thNghdpf;];). ePh;tho; caphpdq;fshy; 
ntspNaw;wg;gLk; fopTg; nghUl;fisjhtuq;fs; cs;nsLj;Jf; nfhs;fpd;wd. 
,e;jfopTg;nghUs;fs; iel;iul;lhf;Fk; ghf;Bhpahf;fspd; cjtpAld; Kjypy; 
iel;iul;LfshfTk;>gpwFiel;Nul;LfshfTk; khw;wg;gl;L>gpd;dh; jhtuq;fshy; Cl;lr; 
rj;Jf;fshfvLj;Jf; nfhs;sg;gLfpd;wd. ,g;gbahffopTfs; gad; 
gLj;jg;gl;L>ePuhdJkWRow;rpnra;ag;gl;L>kPz;Lk; njhl;bf;Fs; te;jilfpd;wJ.  
 
mf;thNghdpf;]; ,uz;LgFjpfiscs;slf;fpaJ. 1. ePh; tsh;j;jy; - kPd; Nghd;wePh; 
caphpdq;fistsh;g;gJ 2. kz;zpy;yhtsh;j;jy; - jhtuq;fistsh;g;gJ>gr;ir ,iyf; 
fha;fwpfshdrPdKl;ilNfh];>fPiufs;>Jsrp>nfhj;jky;yp ,iy>Ntf;NfhR ,iy>fPiu ,iyfs; 
kw;Wk; fha;fwpfshdjf;fhsp>kpsfha;>Filkpsfha;>kpsFfs;>rh;f;fiuts;spf;fpoq;F>fhypgpsth; 
GNuhf;Nfhyp>fj;jphpNghd;wfha;fwpfisAk; ,k;Kiwapy; tsh;f;fyhk;.  
 
ghy; gz;iz:  
 
ghy; gz;izfspy; ghy; cw;gj;jpiamjpfhpg;gjw;fhffhy;eilfs; tsh;f;fg;gLfpd;wd. 
fhy;eilfisKiwahfg; guhkhpj;jy;>mtw;wplkpUe;Jghypidg; ngw;Wkdpjh;fSf;Fg; gad;gLk; 
tifapy; gf;Ftg;gLj;jg;gl;lghyhfTk;>ghy; nghUs;fshfTk; toq;Fjy; Mfpait ,jpy; 
cs;slq;fpAs;sd. ghy; kw;Wk; mjd; nghUs;fiscUthf;FtJk;. re;ijg; gLj;JtJk; ghy; 
gz;izj; njhopy; vdg;gLk;.  
 
fhy;eil fyg;gpdq;fs;:  
gRkhLfSk;> vUik khLfSk; ,e;jpa fhy;eilfSs; mlq;fpAs;sd. ghy;> czT> Njhy; 
kw;Wk; Nghf;Ftuj;jpw;fhf mit tsh;f;fg;gLfpd;wd. mit> ,uz;Ltpj rpw;wpdq;fshff; 
fhzg;gLfpd;wd. mitahtd: Ngh]; ,z;bf]; (,e;jpa gRf;fSk;> fhisfSk;) kw;Wk; 
Ngh]; Gghyp]; (vUikfs;)> ,e;jtiff; fhy;eil tpyq;fpdq;fs; ghypw;fhfTk;> tay; 
NtiyfSf;fhfTk; tsh;f;fg;gLfpd;wd. ,t;tpyq;Ffs; %d;W tiffshfg; gphpf;fg;gl;Ls;sd. 
mit: ghy; cw;gj;jp ,dq;fs;. ,Oit ,dq;fs; kw;Wk; ,U gad;gfisAk; jUk; ,dq;fs;.  
 

1. ghy; cw;gj;jp ,dq;fs;: ghy; cw;gj;jp ,dq;fs; ghypidg; ngWtjw;fhf 
tsh;f;fg;gLfpd;wd. gRf;fs; (ghy; Ruf;Fk; ngz; ,dk;) mjpfsT ghy; jUgit 
(fwit tpyq;Ffs;) MFk;. ghy; cw;gj;jp ,dq;fs; cs;ehl;L ,dq;fshfNth my;yJ 
ntspehl;L ,dq;fshfNth ,Uf;fyhk;.  
 
cs;ehl;L ,dq;fs; ,e;jpahitj; jhafkhf; nfhz;lit. mtw;Ws; rhfpthy;> rptg;G 
rpe;jp> jpNahdp kw;Wk; fph; Nghd;wit mlq;Fk;. ,t;tif ,dq;fs; tYthd 
fhy;fisAk;> epkph;e;j jpkpy;fisAk;> jsh;thd Njhy;fisAk; nfhz;Ls;sd. ghy; 
cw;gj;jpahdJ> ghy; Ruf;Fk; fhyj;ijg; nghWj;Nj (fd;W gpwe;jjw;Fg; gpd; cs;s 
fhyk;) mikfpwJ. ,t;tif cs;ehl;Lr; rpw;wpdq;fs; rpwg;ghd Neha; vjph;g;Gj; 
jd;ikiaf; nfhz;Ls;sd.  
 
may;ehl;L ,dq;fs; (Ngh]; lhu];) ntspehLfspypUe;J ,wf;Fkjp nra;ag;gLfpd;wd. 
n[h;]p> g;nusd; ];tp]; kw;Wk; N`hy;];Ba;d; /g;nua;];ad; Mfpait ,t;tif 
,dq;fSs; mlq;Fk;. mjpfkhd ghy; Rug;Gf; fhyj;ijf; nfhz;bUg;gjhy; ,it 
mjpfk; Njh;e;;njLf;fg;gLfpd;wd.  
 

2. ,Oit ,dq;fs;: ,t;tif ,dkhLfs; Ntshz;ikg; gad;ghLfshfpa> cOjy;> 
ghrdk;> tz;bapOj;jy; Nghd;w Ntiyfisr; nra;a gad;gLj;jg;gLfpd;wd. 
mk;hpj;kfhy;> fhq;Nfak;> ck;gsr;Nrhp> khytp> rphp kw;Wk; `y;ypfhh; Nghd;w ,dq;fs; 
,tw;wpy; mlq;Fk;. ,tw;wpYs;s vUJfs; fbdkhd ,Oit Ntiyia ed;whfr; 
nra;jhYk;. gRf;fs; Fiwe;jsNt ghypidf; nfhLg;gitahf ,Uf;fpd;wd. 
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3. ,U gad;fisAk; jUk; ,dq;fs;: ,e;j tif ,dq;fs; ghy; cw;gj;jpf;fhfTk;> 

gz;iz Ntiyfisr; rpwg;ghfr; nra;tjw;fhfTk; gad;gLfpd;wd. ,e;jpahtpy; 
,t;tifiar; rhh;e;j khLfs; mjpfkhf tptrhapfshy; tpUk;gp tsh;f;fg;gLfpd;wd. 
mh;ahdh khLfs;> Xq;Nfhy;  

 
jfty; JZf;F:  
jkpofj;ijjhafkhff; nfhz;l ,OitkhLfs;  
fhq;Nfak;> ,it fhq;Nfaj;jpy; cUthfpait. 
jhuhGuk;>ngUe;Jiw><NuhL>gthdpkw;Wk; Nfhak;Gj;J}h; khtl;lq;fspy; fhzg;gLfpd;wd.  
Gypf;Fsk; khLfs;: ,t;tpdkhLfs; jkpo;ehl;by; kJiukhtl;lj;jpYs;sfk;gk; 
gs;sj;jhf;Ffspy; nghJthff; fhzg;gLfpd;wd. ,it [y;ypf;fl;LkhLvdTk; 
miof;fg;gLfpd;wd. epyj;jpidcuNkw;wTk;>coTnra;aTk; ,t;tifkhl;bdq;fs; 
mjpfk; gad;gLfpd;wd.  
 
khLfs;>ehd;fNu[; khLfs; kw;Wk; jhh;ghh;fh; khLfs; Mfpaitghy; cw;gj;jpkw;Wk; 
,OitMfpa ,uz;bw;Fk; gad;gLgitahFk;.  
 
fhy;eilj; jPtdj;jpd; ,iaG:  
 
fhy;eilfSf;fhdjPtdq;fs;>mtw;wpd; MNuhf;fpatho;Tf;Fk;>mjpfghy;>Ruj;jYf;Fk; 
JizGhptjhf ,Uf;fNtz;Lk;. ghy; cw;gj;jpnra;Ak; fhy;eilfSf;Fj; Njitg;gLk; 
jPtdq;fs; ,uz;Ltiffshfg; gphpf;fg;gl;Ls;sd. mitahtd:  
 
jtpLmy;yJrf;ifNghd;wczTfs; fbdehh;r;rj;Jnfhz;ljPtdq;fshFk;. ,it 
rijg;gw;Ws;sjhfTk; (gaphplg;gl;lGy;tiffs;>jPtdk; kw;Wk; jhtuNth;fs;) cyh; jPtdkhfTk; 
(itf;Nfhy;>gaphpd; jl;ilfs; kw;Wk; rhtpfs; - tpijapd; ntspAiw) ,Uf;fpd;wd.  
 
nrwpA+l;lkpf;fczthdJFiwthdehh;r;rj;ijAk;>mjpfsTfhh;Nghi`l;Nul;>Gujq;fs; kw;Wk; 
gpwCl;lrj;Jf;ifsAk; ngw;Ws;sd. Nrhsk;>fk;G (Kj;Jj;jpid)>uhfp (tpuy; jpid)>mhprpj; 
jtpL>NfhJikj; jtpL>gUj;jpf; nfhl;ilg; Gz;zhf;F>fLFg; Gz;zhf;F>Msptpijg; 
Gz;zhf;F>epyf;fliyg; Gz;zhf;F>khq;nfhl;ilg; Gz;zhf;F>Ntg;gk; Gz;zhf;Fkw;Wk; 
vs;Sg;Gz;zhf;FNghd;witnrwpA+l;lg;gl;lczitcUthf;fg; gad;gLfpd;wd. gRe;jhs; 
cuq;fisAk; (Fjpiukrhy;> %tpiykQ;rs; Gujg;Gy;>rpWjhdpaq;fs; kw;Wk; ahidg;Gy;) 
jPtdkhfmspf;fyhk;. 
 
jPtdNkyhz;ik:  
 
ghy; cw;gj;jpnra;Ak; fhy;eilfSf;Frkr;rPuhdrhptpfpjczTmtrpakhFk;. ,j;jPtpdq;fspy; 
midj;JtpjjPtdg; nghUl;fSk; mjhtJjhJf;fs;>itl;lkpd;fs;> caph; vjph;nghUs;fs; kw;Wk; 
`hh;Nkhd;fs; rhptpfpjmstpy; fhzg;gLfpd;wd. ,it tpyq;Ffspd; tsh;r;rpkw;Wk; ghy; 
cw;gj;jpiamjpfhpg;gjw;Fk; NehapypUe;JghJfhg;Gmspg;gjw;Fk; cWJizahfcs;sd.  
 
ghy; cw;gj;jpnra;Ak; gRf;fSf;FjpdKk; nfhLf;fNtz;bajPtdj;jpd; ruhrhptpfpjq;fshtd:  
 

1. 15 Kjy; 25 fp.fpjtpLmy;yJrf;if (cyh; Gy; kw;Wk; gRe;jhs; jPtdk;) 
2. 4 Kjy; 5 fp.fpjhdpaf; fyit 
3. 100 Kjy; 150 ypl;lh; ePh;  

 
Kidth; th;fP]; Fhpad; vd;gtuhy; Njrpaghy; gz;iztsh;r;rpf; 
fofkhdJ(NDDB)cUthf;fg;gl;lJ. vdNt>mth; etPd ,e;jpahtpd; ghy; gz;izj; 
njhopy; rpw;gpvd;Wk;>ntz;ikg; Gul;rpapd; je;ijvd;Wk; miof;fg;gLfpwhh;. NDDB 
vd;wmikg;ghdJ>cyfpd; kpfg;nghpaghy; gz;izNkk;ghl;Lj; jpl;lkhdOperation Flood 
vd;wjpl;lj;ijnray;gLj;jpaJ.  
 
,e;jpahtpy; fhy;eilg; ngUf;fj;jpidNkk;gLj;Jjy;:  
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fhy;eilfspd; cw;gj;jpiamjpfhpg;gjw;F 
,e;jpamurhq;fkhdJgy;NtWjpl;lq;fisNkw;nfhz;Ls;sJ. Kd;Ndw;wkile;jfyg;gpdj; njhopy; 
El;gkhdJmjpfj;jpwd; nfhz;lGjpatif ,dq;fspd; cw;gj;jpiamjpfhpj;Js;sJ.  
 
mjpjPtpufhy;eilNkk;ghl;Lj; jpl;lk; (Intensive cattle Develpoment Programme – ICDP) ,e;jj; 
jpl;lkhdJghy; cw;gj;jpiamjpfhpg;gjw;fhfcs;ehl;Lg; gR ,dq;fisINuhg;gpa 
,dq;fNshLfyg;Gr; nra;JGjpa ,d khLfiscUthf;Ftijmbg;gilahff; nfhz;ljhFk;. 
,ae;jpuk; %yk; ghy; fwg;gjw;fhdGjpaKiwfs; kw;Wk; etPdrhjdq;fs; ,j;jpl;lj;jpd; fPo; 
cUthf;fg;gl;Ls;sd.  
 
ghy; nray;Kiwj; jpl;lk;:  
 
,J ghy; nghUs;fspd; cw;gj;jpiag; ngUf;fp>efh;g;Gwq;fspy; tpepNahfk; 
nra;jiymbg;gilahff; nfhz;ljhFk;.  
 
ePh;tho; caphpfs; tsh;g;G:  
 
ePh;tho; caphpfs; tsh;g;Gvd;gJnghUshjhuKf;fpaj;Jtk; tha;;e;jePh;tho; caphpfshdkPd;fs;> 
,why;fs; (g;uhd;];) rpwpatif ,why;fs; my;yJ $dp ,why;fs;>ez;Lfs;>ngUq;fly; 
ez;Lfs; (yhg;];lh;)>cz;zj;jFe;jrpg;gpfs;>Kj;Jr; rpg;gpfs; kw;Wk; fly; fisfs; 
Nghd;wtw;iwfl;Lg;gLj;jg;gl;lkw;Wk; Fwpg;gpl;ljFe;j #oypy; etPdNkk;gLj;jg;gl;lnjhopy; 
El;gq;fisg; gad;gLj;jptsh;g;gjhFk;.  
 
ePh; tho; caphptsh;g;gpd; tiffs;:  
 
ePh;tho; caphpfs; tsh;g;G(Aquaculture) vd;gJnghUshjhuKf;fpaj;Jtk; tha;e;jePh;tho; 
caphpfshdkPd;fs;> ,why;fs; (g;uhd;];) rpwpatif ,why;fs; my;yJ $dp 
,why;fs;>ez;Lfs;>ngUq;fly; ez;Lfs; (yhg;];lh;)>cz;zj;jFe;jrpg;gpfs;>Kj;Jrpg;gpfs; kw;Wk; 
fly; fisfs; Nghd;wtw;iwfl;Lg;gLj;jg;gl;lkw;Wk; Fwpg;gpl;ljFe;j #oypy; 
etPdNkk;gLj;jg;gl;lnjhopy;El;gq;fisAk; gad;gLj;jptsh;g;gjhFk;.  
 
jfty; JZf;F:  
flypYk;> cs; ed;dPh; ,lq;fspYk; (Vhp>Fsq;fs;>MWfs;) kw;Wk; flNyhuePh; tho; 
caphpfs; tsh;g;GepiyfspYk; mjpfkhdkPd; tsq;fisf; 
nfhz;Ls;sKd;NdhbkhepykhfekJjkpo;ehLtpsq;FfpwJ. khepyj;jpd; fly;tho; 
kPd;fspd; tskhdJ 0.719 kpy;ypad; ld; msthf (kpy;ypad; ld; 10-yl;rk; fpNyh) 
cs;sJ. mijg;NghyNted;dPh; kPd; tsh;g;ghdJ 4.5 yl;rk; nkl;hpf; ld;fs; (nkl;hpf; 
ld; - 1000 fpNyhfpuhk;) msthf ,Uf;fpwJ. flNyhukPd; tsh;g;gpy; 
jkpo;ehlhdJgpwflNyhukhepyq;fisxg;gpLk; NghJ 6tJ ,lj;jpy; cs;sJ. 
 
ePh; tho; caphptsh;g;ghdJfPo;fhZk; gphpTfshfg; gphpf;fg;gl;Ls;sJ.  
 

1. ed;dPh; tho; caphptsh;g;G 
2. cth;ePh; tho; caphptsh;g;G 

 
ed;dPh;tho; caphptsh;g;G(Freshwater Aquaculture): ed;dPhpy; thof;$bacaphpfistsh;f;Fk; 
KiwNaed;dPH; tho; caphptsh;g;Gvdg;gLk;. ,t;tifcaphptsh;g;ghdJFsk;> 
MW>mizf;fl;Lkw;Wk; Fsph;e;jePh; epiyfs; Nghd;w ,lq;fspy; eilngWfpwJ. 
,t;tifePh;epiyfs; epyg;gug;gpDs; mike;Js;sd. ed;dPh; kPd; ,dq;fshdnfz;ilkPd;fs; 
(fl;yh>NuhF>kphpfhy;) nfSj;jpkPd;fs;>rpNygpkPd;fs; kw;Wk; fhw;wpidRthrpf;Fk; kPd;fs; 
Nghd;wit ,t;tplq;fspy; tsh;f;fg;gLfpd;wd. 
 
fly;ePh; tho; caphptsh;g;G(Marine Water Aquaculture): ePh;tho; caphpdq;fis fly; ePhpy; 
tsh;j;jiyNafly;ePHtho; caphptsh;j;jy; vd;fpNwhk;. ,itkhhptsh;g;Gmy;yJfly;gz;izfs; 
vdTk; miof;fg;gLfpd;wd. ,t;tiftsh;g;ghdJflypd; fiuiaxl;bagFjpfspYk;>Mo;fly; 
gFjpfspYk; eilngWfpd;wJ. $dp ,why;fs; (fly; ,why;fs;)>Kj;Jr; 
rpg;gpfs;>cz;zj;jFe;jrpg;gpfs;>rq;Ffs;>JLg;GilakPd;fshdrhykd; kPd;fs;>lnusl; 
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kPd;fs;>nfhLtha; kPd;fs;>nkhwitkPd;fs;>ghy; nfz;ilkPd;fs; kw;Wk; klitkPd;fs; 
Nghd;wcaphpdq;fs; fly;ePhpy; tsh;f;fg;gLfpd;wd.  
 
ePh;tho; caphptsh;g;gpYs;stha;g;Gfs;: 
ePh;epiyczTMjhuq;fspypUe;JmjpfsTcw;gj;jpiag; ngUf;Ftjd; %yk;>tsh;e;JtUk; kf;fs; 
njhifapd; czTj;Njitfs; kw;Wk; Cl;lr;rj;Jj; Njitfisr; re;jpf;Fk; tpjj;jpy; 
tpiuthftsh;e;JtUk; czTcw;gj;jpnra;Ak; JiwahfePh;tho; caphptsh;g;Gfhzg;gLfpwJ. 
,JePyg;Gul;rpiaNehf;fkhff; nfhz;ljhFk;. ,e;jtsh;g;G ek; ehl;bd; 
Vw;WkjpapYk;>md;dpanryhtzpia<l;LtjpYk; Kf;fpaMjhukhftpsq;Ffpd;wJ. fpuhkg;Gwq;fs; 
kw;Wk; tsh;e;JtUk; ,lq;fspy; kPd; gz;izmikj;jy; %yk; Ntiytha;g;GfisAk; ,J 
Vw;gLj;JfpwJ.  

 
kPd;tsh;g;G(Pisciculture):  
 
gprpfy;r;rh; my;yJkPd; tsh;g;Gvd;gJkPd;fis>Fsk;>ePh;j;Njf;fk; (Nlk;)>Vhpfs;>MWfs; kw;Wk; 
tpisepyq;fs; Nghd;w ,lq;fspy; ,dg;ngUf;fk; nra;aitj;J>tsh;j;njLf;Fk; 
nray;KiwahFk;. ,k;Kiwapy; nghUshjhuKf;fpaj;Jtk; tha;e;jkPd;fs;>fl;Lg;gLj;jg;gl;l 
#o;epiyfspy; tsh;f;fg;gLfpd;wd.  
 
kPd;tsh;g;G tiffs;:  
 
tphpthdkPd;tsh;g;G(Extensive Fish Culture):  
 
,J gue;j ,lq;fspy; Fiwthdvz;zpf;ifapyhdkPd;fis> ,aw;ifahdcztspj;Jtsh;j;jy;.  
 
jfty; JZf;F:  
1947 Mk; Mz;LNfushkhepyj;jpYs;snfhr;rpd; vd;w ,lj;jpy; kj;jpafly;rh; kPd; 
tsh;g;GMuha;r;rpepWtdkhdJ(The Central Marine Fisheries Research Institute – 
CMFRI) epWtg;gl;lJ. ,e;epWtdkhdJ ,e;epWtdkhdJ fly; kPd; 
tsh;g;Gepiyaq;fs;>tifg;ghl;bay; kw;Wk; caphpfspd; nghUshjhug; 
gz;GfisMuha;r;rpnra;jy; Nghd;wnray;fspy; mjpfftdk; nrYj;Jfpd;wJ.  
 
nrd;idiajiyikaplkhff; nfhz;L 1987 k; Mz;Lkj;jpacth; ePh; tho; 
caphptsh;g;GepWtdkhdJ(CIBA – Central Institute of Brackish Water 
Aquaculture)epWtg;gl;lJ. ,e;jepWtdj;jpd; Nehf;fkhdJ. fpspQry;fs; kw;Wk; 
JLg;Gs;skPd;fis tsk; Fd;whky; cth; ePh;epiyfspy; tsh;j;Jeph;tfpj;jy; MFk;. 
,e;epWtdkhdJ>JLg;GkPd; kw;Wk; ,why; Mfpatw;iwrpwpamstpy; 
tsh;g;NghUf;FetPdnjhopy;El;gq;fistoq;fpcjtpGhpfpwJ. 
 
jPtpukPd; tsh;g;G(Intensive Fish Culture): 
 
,J kpff; FWfpa ,lq;fspy; mjpfkhdvz;zpf;ifapyhdkPd;fis>cw;gj;jpiamjpfhpf;Fk; 
Nehf;fpy;>nraw;ifahdcztspj;Jtsh;f;Fk; KiwahFk;.  
 
xw;iwtifkPd;tsh;g;G(Mono Culture): 
 
xUtifkPidkl;Lk; ePh;epiyfspy; tsh;j;jy; xUtifkPd; tsh;g;Gvdg;gLfpwJ. ,J 
xw;iwapdkPd; tsh;g;GKiwvd;Wk; miof;fg;gLfpwJ.  
 
gytifkPd;tsh;g;G(Poly culture): 
 
xd;Wf;Fk; Nkw;gl;lkPd; tiffisxd;WNruePh;epiyfspy; tsh;j;jy; MFk;. ,J 
fyg;GkPd;tsh;g;Gvd;Wk; miof;fg;gLfpwJ.  
 
xUq;fpize;jkPd; gz;iz:  
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tptrhag; gaph;fs; my;yJfhy;eiltsh;g;Gg; gz;izfs; 
Mfpatw;NwhLNrh;j;JkPd;fistsh;f;Fk; KiwNaxUq;fpize;jkPd; gz;izvdg;gLfpwJ. 
new;gaph;>Nfhopfs;>fhy;eil>gd;wpfs; kw;Wk; thj;Jfs; Mfpatw;NwhLNrh;j;JkPd;fSk; 
tsh;f;fg;gLfpd;wd.  
 
Fsq;fspd; tiffs;:  
kPdpd; gy;NtWtsh;;r;rpepiyfSf;Nfw;ggy;NtWgl;lFsq;fs; kPd; gz;izfSf;Fj; 
Njitg;gLfpd;wd. mitahtd:  
 
,dg;ngUf;fFsk;: MNuhf;fpakhd> ,dg;ngUf;fj;jpw;Nfw;w>Kjph;r;rpAw;wMz; kw;Wk; ngz; 
kPd;fshditNrfhpf;fg;gl;L ,dg;ngUf;fj;jpw;fhf ,f;Fsj;jpDs; mDg;gg;gLfpd;wd. ngz; 
kPd;fshy; ntspaplg;gl;lKl;ilfs; tpe;Jf;fs; %yk; fUTWjy; milfpd;wd. 
,e;jfUTw;wKl;ilfs; ePhpd; Nkw;gFjpapy; EiuNghd;W $l;lkhfkpje;Jfhzg;gLfpd;wd.  
 
FQ;R nghhpf;Fk; Fopfs;: ,dg;ngUf;ff; 
Fsq;fspypUe;JNrfhpf;fg;gl;lfUTw;wKl;ilfs;>nghhpf;Fk; FopfSf;Fkhw;wg;gLfpd;wd. 
nghhpg;gfq;fs; kw;Wk; nghhpg;Gtiyj;njhl;bfs; Mfpait> ,uz;LitfahdkPd; nghhpf;Fk; 
FopfshFk;.  
 
ehw;whq;fhy; Fsq;fs;: FQ;R nghhpf;Fk; Fopfspy; nghhpf;fg;gl;l ,sk; kPd; FQ;Rfs; 2 Kjy; 
7 ehl;fSf;Fg; gpwF>tsh;f;Fk; Fsq;fSf;Fkhw;wg;gLfpd;wd. ,e;jkPd; FQ;Rfs; 60 ehl;fs; 
tiuehw;whq;fhy; Fsj;jpy; rhpahdmsTczTnfhLf;fg;gl;L 2 – 2.5 nr.kPmsTtsUk; 
tiughJfhf;fgg;gLfpd;wd.  
 
tsh;f;Fk; Fsq;fs;: ,sk; kPd;fistsh;g;gjw;F>tsh;f;Fk; Fsq;fs; gad;gLfpd;wd. ,sk; 
kPd;fs; ehw;whq;fhy; Fsj;jpypUe;Jtsh;f;Fk; Fsj;jpw;Fkhw;wg;gl;L %d;Wkhjk; tiumjhtJ 
10 Kjy; 15 nr.kPePsKilakPdhftsUk; tiutsh;f;fg;gLfpd;wd. ,q;F ,sk; kPd;fs; 
,shpfshf(Finger Lings) khw;wkilfpd;wd. 
 
,Ug;Gf; Fsq;fs;: ,it tsh;g;Gf;Fsk; my;yJcw;gj;jpf;Fsk; vdTk; miof;fg;gLfpd;wd. 
tpw;gidf;FVw;wmstpidmilAk; tiukPd;FQ;Rfs; ,q;Ftsh;f;fg;gLfpd;wd.  
 
,e;jpahtpy; cztpw;ffhftsh;f;fg;gLk; kPd;fs;:  
 
ed;dPhpy; tsh;f;fg;gLk; kPd;fs;: ,e;jpanfz;ilkPd;fs; - 
fl;yh>NuhF>kphpfhy;>nfSj;jpkPd;fs;>tpwhy; kPd;fs; kw;Wk; [pNyg;gpkPd;fs; Mfpaited;dPhpy; 
tsh;f;fg;gLk; kPd;fshFk;.  
 
fly;ePhpy; tsh;f;fg;gLk; kPd;fs;: nfhLtha; kPd;fs;>klit>rhd]; rhd]; (ghy; kPd;) 
Mfpaitfly;ePhpy; tsh;f;fg;gLk; kPd;fshFk;.  
 
kPd;fspd; Cl;lr;rj;Jkjpg;G:  
 
ed;dPh; kw;Wk; fly;ePhpy; cztpw;fhftsh;f;fg;gLk; kPd;fs; 
mjpfsTCl;lr;rj;JilaitahfTk;>tpyq;;Fg; Gujj;jpw;fhdrpwg;ghdMjhukhfTk; kw;Wk; 
vspjpy; nrhpf;Fk; gz;GilajhfTk; cs;sd. ,it Kf;fpaj;Jtk; 
tha;e;jmkpNdhmkpyq;fshdiyrpd; kw;Wk; 
nkj;jpNahidd;fisAk;>epiwTwhjnfhOg;Gmkpyq;fisAk; fhy;rpak;>gh];gu];> 
,Uk;G>Nrhbak;>nghl;lhrpak; kw;Wk; nkf;dPrpak; Nghd;wjhJg;nghUs;fisAk; nfhz;Ls;sd. 
nfhOg;gpy; fiuAk; itl;lkpd;fshfpa V> b itl;lkpd;fSk; ePhpy; fiuAk; gp-fhk;g;nsf;]; 
itl;lkpd;fshdighplhf;rpd;>iraNdhNfhghykpd; kw;Wk; epahrpd; Nghd;witfSk; kPd;fspy; 
fhzg;gLfpd;wd.  
 
,why; tsh;g;G:  
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,e;jpahtpd; nghUshjhuKf;fpaj;Jtk; tha;e;jXLilakPd; Mjhuq;fSs; kpfKf;fpakhdJ 
,why; MFk;. cs;ehl;bYk; ntspehl;bYk; cs;sre;ijfspy; ,jw;FmjpfkhdNjitcs;sJ. 
,tw;wpd; kpFe;jRitapd; fhuzkhfkfpo;r;rpiamspf;Fk; czthf ,it cz;zg;gLfpd;wd. 
,it kpFe;jgpugykhdjhfTk;>gyehLfspd; re;ijfspy; rpwe;jtpw;gidg; nghUshfTk; 
,Ug;gjhy; etPdnjhopy;El;gj;Jld; $bajPtpu ,why; tsh;g;G ,e;jpahtpy; mtrpakhfpAs;sJ.  
 
,why; tsh;g;gpd; tiffs;:  
gy;NtWmsTila ,why; ,dq;fs; ePh; epiyfspy; fhzg;gLfpd;wd. 
tzpfuPjpahfey;ymsTila>vilAs;s>mjpfk; fpilf;ff; $bakw;Wk; 
Rygkhftsh;f;fg;glf;$ba ,why;fNsnghJthfNjh;e;njLf;fg;gl;L ,why; tsh;g;gpy; 
<LgLj;jg;gLfpd;wd.  
 
fly;ePH; ,why; tsh;g;G:  
fly; ePhpy; tsUk; gpNda;L ,why;fistsh;g;gJ fly; ,why;fs; tsh;g;Gmy;yJ $dp ,why; 
tsh;g;Gvd;wiof;fg;gLfpwJ. gpNda]; ,z;bf];>kw;Wk; gpNda]; NkhNdhlhd; fly; ePhpy; 
tsh;f;fg;gLfpd;wd.  
 
ed;dPh; ,why; tsh;g;G:  
 
ed;dPhpy; thOk; ,why;fistsh;g;gJed;dPh; ,why; tsh;g;Gvdg;gLfpwj. Nkf;Nuhgpuhfpak; 
Nuhnrd;nghpfpkw;Wk; Nkf;Nuhgpuhfpak; khy;Nfhk;NrhdpMfpa ,why;fs; ed;dPhpy; 
tsh;f;fg;gLfpd;wd. 
 
,why; tsh;g;GKiwfs;:  
 
tof;fj;jpYs;s ,why; tsh;g;GKiwfs; fPNonfhLf;fg;gl;Lssd.  
 

1. tpijNrfhpg;Gkw;Wk; nghhpf;fitf;Fk; Kiw 
2. ney; gapNuhL ,why; Nrh;j;Jtsh;f;Fk; Kiw 

 
1. tpijNrfhpg;Gkw;Wk; nghhpf;fitf;Fk; Kiw:  

 
,aw;if %yq;fs; (fopKfk;> fay; kw;Wk; flypidxl;bagFjpfs;) 
my;yJnghhpf;fitf;Fk; KiwMfpatw;wpd; %yk; ngwg;gl;lyhh;thf;fs; kw;Wk; ,sk; 
caphpfs; tsh;f;fg;gl;L>NjitahdCl;lq;fismspg;gjd; %yk; nghpaKjph;e;j 
,why;fshfkhWfpd;wd.  

 
2. new;gapNuhL ,why; tsh;f;Fk; Kiw:  

 
,Jnghf;fhyptsh;g;GvdTk; miof;fg;gLfpwJ. ,J Nfushtpy; gpd;gw;wg;gl;LtUk; 
ghuk;ghpakhd ,why; tsh;g;GKiwahFk;. flNyhuj;jpy; fhzg;gLk; kpfTk; jho;thdnew;gaph; 
tpisepyq;fs; ,e;j ,why; tsh;g;Gf;FVw;witahFk;. new;gapuhdJmWtilnra;ag;gl;lgpwF 
,why; tsh;g;GeilngWfpwJ.  
 
kz;GOnjhopy;El;gk;:  
 
jukhdgaph;fiscUthf;ftoptFf;Fk; tifapy;>fhpkg; nghUs;fs; gw;wpatpopg;Gzh;Tkw;Wk; 
ePbj;jtptrhak; gw;wparpe;jidNghd;wittptrhapfspd; kj;jpapy; rkPgfhykhfKf;fpaj;Jtk; 
ngw;WtUfpd;wd. kz;zpd; tsj;ijg; guhkhpj;jy; vd;gJ>ePbj;jcw;gj;jpf;FkpfTk; 
mtrpakhdjhFk;. ,J kz;GOnjhopy;El;gk; nfhz;Lnray;gLj;jg;gLfpd;wJ.  
 

kz;GOtsh;g;G:  
 
nraw;ifahdKiwapy; kz;GOf;fistsh;g;gJk;> ,aw;ifahdfhpkf; 
fopTfspypUe;Jkz;GOcuj;ijcUthf;FtJk;>mtw;iwg; gad;gLj;JtJk; kz;GOtsh;j;jypy; 
mlq;fpAs;sJ.  
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gy;NtWtifahdkz;GOf;fs; kz;zpy; tho;fpd;wd. mtw;Ws;>xUrpytw;iwkl;LNkkz;GOcuk; 
jahhpg;gpy; gad;gLj;jKbAk;. mitahtd: nghpNahdpf;]; v];fNtl;l]; 
(,e;jpaePytz;zkz;GO) v];nrdpahngblh (rptg;Gkz;GO) kw;Wk; A+l;hpy]; A+[pdpNa 
(,utpy; Ch;e;Jnry;Yk; Mg;gphpf;fkz;GO).  
 
kz;GOcukhf;fy;:  
cahpay; fopTfiskz;GOf;fs; %yk; Cl;lr;rj;Jkpf;ffhpkcukhfkhw;WtNjkz;GOcukhf;fy; 
vdg;gLk;. ,JfhpkNtshz;ikapd; Kf;fpag; gFjpahFk;. ,it fhpkg; 
nghUs;fiscz;L>vr;rj;ijntspNaw;Wfpd;wd. ,J nghJthfkz;GOcuk; 
vd;Wmiof;fg;gLfpwJ.  
 
kz;GOcuk;:  
fhpkg; nghUs;fiskz;GOf;fs; rpijtilar; nra;tjhy; cUthFk; nkd;ikahd>Jfs; 
Nghd;wfopTg; nghUs;fNskz;GOcuk; vdg;gLk;. kz;zpd; ,aw;gpay;>Ntjpapay; kw;Wk; 
caphpay; gz;Gfis ,J Nkk;gLj;JtNjhL>kz;zpw;Nfw;wcukhfTk; khWfpd;wJ.  
 
Njitahd %yg;nghUs;fs;:  
 
caphpay; Kiwapy; rpijtilaf;$bafhpkf; fopTfs; kz;GOcuk; jahhpj;jypy; 
kpfKf;fpakhdfhpk %yq;fshfgad;gLj;jg;gLfpd;wd. mitahtd:  
 

• tptrhaf; fopTfs; (gaph;f; fopTfs;>fha;fwpf; fopTfs;>fUk;gpd; fopTfs;) 
 

• gaph;f; fopTfs;> (ney; itf;Nfhy;>Njapiyf; fopT>jhdpakw;Wk; gUg;G tiff; 
fopT>mhprpckp>Gifapiyf; fopT>ehh;f; fopT) 
 

• ,iyf; Fg;igfs;  
 

• go kw;Wk; fha;fwpf; fopTfs;  
 

• tpyq;Ff; fopTfs; (khl;Lr; rhzk;>Nfhopvr;rq;fs;>gd;wpf; fopTfs; nts;shLkw;Wk; 
nrk;kwpMLfspd; fopTfs;) 
 

• rhzvhpthAf;fopTfs;:  
 

njhl;bKiwapy; kz;GOcukhf;fy; :  
,J kz;GOf;fis>njhl;bmy;yJnfhs;fyd;fspy; tsh;f;Fk; KiwahFk;. nfhs;fydpd; 
ghjpmstpw;F>tPzhdml;ilfs;> ,iyfs;>ney; ckp>itf;Nfhy;>kuckpkw;Wk; jiocuq;fs; 
MfpaitmLf;Ffshfepug;gg;gLfpd;wd. rpwpjsTkz; my;yJkzy; Nrh;f;fg;gl;LGOf;fSf;Fj; 
Njitahd ,ilntsptoq;fg;gLfpwJ. GOf;fs; vspjhfefUk; tifapy;>gug;gg;gl;lnghUs;fs; 
kPJePiuj;njspj;J<ug;gjj;ijmjpfhpf;fNtz;Lk;. kz;GOf;fismtw;wpd; 
kPJnkJthfgug;gptplNtz;Lk;.  
 
fhpkf; fopTfs; (rikaiwf;fopTfs; kw;Wk; gof;fopTfs;) mjd; 
kPJNrh;f;fg;gLfpd;wd.mit>kz;GOf;fshy; cz;zg;gLfpd;wd. <ug;gjj;ijf; fhf;fTk;> ,Uz;l 
#oiy toq;fTk;>G+r;rpfsplkpUe;JghJfhf;fTk;>njhl;bahdJ>njd;dq;fPw;WfshYk;. 
NfhzpfshYk; %lg;gLfpwJ. mWgJehl;fSf;Fg; gpwF ,e;jf; fopTfs; kz;GOf;fshy; 
vr;rkhfntspaplg;gl;lCl;lr;rj;Jkpf;fnghUs;fshfpd;wd. 
mitNrfhpf;fg;gl;L>fhpkcukhfgad;gLj;jg;gLfpd;wd.  
 
kz;GOcuj;jpd; ed;ikfs;:  
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kz;GOcukhdJ>mlh; gOg;Gepwj;jpy; ,Uf;Fk;> ,J epwk; kw;Wk; Njhw;wj;jpy; 
njhOcuj;jpidNghyNt ,Uf;Fk;.  
 

• ,J jhtutsh;r;rpf;Fj; NjitahdKf;fpakhdCl;lr;rj;J %ykhFk;. 
,Jkz;iztsg;gLj;JfpwJ.  
 

• ,J kz;zpd; mikg;G>tbtk;>fhw;Nwhl;lk;>ePiuj; jf;fitj;jpUf;Fk; jpwd; 
Mfpatw;iwNkk;gLj;JtNjhL>kz; mhpg;igAk; jLf;fpd;wJ.  
 

• jhtuq;fspd; tsh;r;rpkw;Wk; tpisr;rYf;Fj; NjitahdKf;fpaitl;lkpd;fs;>nehjpfs; 
kw;Wk; tsh;r;rpiaf; fl;Lg;gLj;Jk; nghUs;fisf; nfhz;Ls;sJ.  
 

• fhpkg; nghUs;fs; kz;zpy; rpijtiltij ,J Nkk;gLj;JfpwJ.  
 

• Neha;f;fpUkpfs; kw;Wk; er;Rj;jd;ikmw;wJ. 
 

• kz;GOcukhdJ>ed;ikgaf;Fk; Ez;Zaphpfisf; nfhz;Ls;sJ. 
 

NjdPtsh;g;G:  
 
NjDf;fhfNjdPf;fistsh;j;jNyNjdPtsh;g;Gvdg;gLk;. ,J NjdPf;fisg; guhkhpj;jy; vd;Wk; 
miof;fg;gLfpwJ. ,JxU ,yhgk; jUk; fpuhkg;Gwj; njhopyhFk;. ,J tptrhak; 
rhh;e;jFbirj; njhopyhfTk; Kd;NdwpAs;sJ. Njidcw;gj;jpnra;tjw;fhfNjdPf;fs; 
tsh;f;fg;gLfpd;wd.  
 
NjdPf;fspd; tiffs;:  
 
Njd;$l;by; %d;WtifahdNjdPf;fs; fhzg;gLfpd;wd. mitahtd: ,uhzpj;NjdP>Mz; 
NjdPkw;Wk; Ntiyf;fhuj; NjdP.  
 
,uhzpj; NjdP:  
,uhzpj; NjdPahdJ>Njd; $l;bYs;skpfg;nghpacWg;gpduhfTk;> ,dg; ngUf;fk; nra;Ak; ngz; 
NjdPahfTk; cs;sJ. ,it MNuhf;fpakhdKl;ilfspypUe;JcUthfpd;wd. Njd; $l;by; 
Kl;ilapLtJ ,jd; nghWg;ghFk;.  
 
Mz; NjdP (l;Nuhd;fs;): 
 
,it ,dg;ngUf;fk; nra;Ak; jpwDilaMz; NjdPf;fshFk;. ,it Ntiyf;fhuj; 
NjdPf;fistplmstpy; nghpajhfTk;> ,uhzpj; NjdPf;fistplmstpy; rpwpajhfTk; cs;sd. 
,uhzpj; NjdP ,lf;$baKl;ilfisfUTwr; nra;jNy ,tw;wpd; Kf;fpag; gzpahFk;.  
 
Ntiyf;fhuj; NjdP:  
 
,it ,dg;ngUf;fj; jpwdw;wngz; NjdPf;fs; MFk;. ,itNjd; 
$l;bYs;skpfr;rpwpacWg;gpdh;fshFk;. Njd; Nrfhpj;jy;>rpwpaNjdPf;fisg; 
guhkhpj;jy;>Njdiliar; Rj;jk; nra;jy;>Njd; $l;ilg; ghJfhj;jy; kw;Wk; Njd;$l;bd; 
ntg;gj;ijg; guhkhpj;jy; Nghd;wit ,tw;wpd; gzpfshFk;.  
 
cs;ehl;Lkw;Wk; ntspehl;Lj; NjdPf;fspd; tiffs;:  
cs;ehl;L tiffs;:  
 
1. Vgp]; lhh;Nfl;lh (ghiwkw;Wk; fhl;Lj;NjdP)  
2. Vgp]; GNshhpah (Fl;bj; NjdP) 
3. Vgp]; ,z;bfh (,e;jpaj; NjdP) 

 
ntspehl;L tiffs;:  
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4. Vgp]; nky;yp /nguh (,j;jhypaNjdP)  
5. Vgp]; Mlk;Nrhdp (Mg;gphpf;fNjdP)  
 
Njdilapd; mikg;G:  
Ntiyf;fhuj; NjdPf;fspd; tapw;wpy; cs;snkOFr; Rug;gpapypUe;JRuf;fg;gLk; 
nghUspdhy;>NjdPf;fspd; NjdilahdJcUthf;fg; gLfpd;wJ. nkOfpdhyhdmWq;Nfhz tbt 
miwfisf; nfhz;lnrq;Fj;jhd ,ul;ilmLf;Fml;ilfNsNjd;$L MFk;. 
 
Njd; cw;gj;jp:  
 
NjdPf;fs;>gy;NtWG+f;fspypUe;Jkfue;jj; NjidcwpQ;Rfpd;wd. kfue;jj; NjdhdJ>Njd; 
igfSf;Fs; nry;fpd;wJ. Njd; igfSf;Fs;>kfue;jj; NjdhdJxUtpjmkpyr;Rug;Gf;fSld; 
fyf;fpd;wJ. nehjpfspd; nray;ghl;lhy;> ,J Njdhfkhw;wkile;J>Njd; 
$l;bYs;srpwg;Gmiwfspy; Nrkpf;fg;gLfpwJ.  
 
Njdpd; jukhdJ>Njd; kw;Wk; kfue;jj;J}s; Nrfhpg;gjw;Ff; fpilf;Fk; kyh;fisg; nghUj;jJ.  
 
NjdPf;fsplkpUe;Jfpilf;Fk; gaDs;sg; nghUl;fs;:  
 
NjdPf;fs;>Njd; kw;Wk; nkOFjahhpg;gpy; gad;gLfpd;wd. Njd; kfue;jk;> n[y;yp>gprpd;>kw;Wk; 
NjdPtp~k; MfpaitNjdPtsh;g;gpy; fpilf;Fk; gaDs;snghUl;fs;.  
 
Njd;: 
Njd; xU ,dpg;ghd>ghFepiynfhz;l ,aw;ifahdjhtuczTg;nghUs; MFk;. nlf;];l;Nuh]; 
kw;Wk; Rf;Nuh]; Nghd;witNjDf;F ,dpg;Gr; Ritiaj; jUfpd;wd. mkpNdhmkpyq;fs;> 
m];fhh;gpf; mkpyk;>'B' itl;lkpd;fs;>jhJcWg;Gf;fs; Nghd;witNjdpy; cs;sd. ghh;kpf; 
mkpyk; Njidf; nfl;Lg;Nghfhky; ghJfhf;fpwJ. Njdpy; ,d;th;Nl]; vd;wnehjpAk; 
fhzg;gLfpwJ.  
 

• NjdPjdJxUgazj;jpy; Fiwe;jJ 50 Kjy; 100 kyh;fsplk; NjidNrfhpf;Fk;.  
 

• ruhrhpahfxUNjdPjdJtho;ehspy; ½Njf;fuz;bNjidkl;LNkNrfhpf;fpwJ.  
• 1 fp.fp. Njdpy; 3200 fNyhhpMw;wy; cs;sJ. ,JMw;wy; kpFe;jczthFk;.  

 
Njdpd; gad;fs;: 
 

• Njd; Giuj; jLg;ghdhfTk;>ghf;Bhpavjph;g;Gg; nghUshfTk; gad;gLfpwJ. ,J ,uj;jj;ij 
J}a;ikahf;fg; gad;gLfpwJ.  
 

• ,uj;jj;jpy; `PNkhFNshgpd; msitmjpfg;gLj;JfpwJ.  
 

• MAh;Ntjk; kw;Wk; AdhdpkUj;Jtj;jpy; gad;gLfpwJ.  
 

• ,Uky;>rsp>fha;r;ry; kw;Wk; njhz;iltwl;rpiaePf;fTk; gad;gLfpwJ.  
 

• ehf;F>tapWkw;Wk; Flw;Gz;fisFzg;gLj;jcjTfpwJ.  
 

• ,Jnrhpkhdj;jpw;Fk;>grpiaj; J}z;Ltjw;Fk; gad;gLfpwJ.  
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9th mwptpay;  
myF - 24 

#o;epiymwptpay;  
 
mwpKfk;:  
",aw;ifahdJ jd;idj;jhNd Gj;Jzh;Tld; GJg;gpf;Fk; Mw;wy; tha;e;jJ".  

- n`yd; nfy;yh;  
 

,aw;ifapd; $Wfs; midj;Jk; njhlh;r;rpahf khw;wkile;J nfhz;Lk;> cUkhwpf; nfhz;Lk; 
,Uf;fpd;wd. ,aw;if epfo;Tfs; gw;wpa mwpitAk;> kdpjdpd; jiyaPl;lhy; #o;epiyapy; 
Vw;gLk; gpur;ridfspd; tpisTfisAk;> mtw;wpw;fhd jPHTfisAk; #o;epiy mwptpayhdJ 
jUfpd;wJ. gytifahd #o;epiy rhh;e;j gpur;ridfshd khRghL> Gtp ntg;gkakhjy;> 
XNrhd; mLf;F rpijT> mkpykio> fhLfis mopj;jy;> epyr;rhpT> twl;rp kw;Wk; 
ghiytdkhjy; Nghd;wit cyfk; KOtJk; fhzg;gLk; Kf;fpakhd gpur;ridfshFk;. 
,aw;if tsq;fs; ahTk; kPz;Lk; kPz;Lk; kWRow;rp nra;ag;gl;L vg;nghOJk; ,e;j caph;f; 
Nfhsj;jpy; fpilf;fpd;wd. mNjNtisapy;> ,aw;ifapd; nray;ghLfisg; ghjpf;Fk; ekJ 
nray;fisf; Fiwf;f Ntz;baijAk; epWj;j Ntz;baijAk; mit ekf;F 
epidT+l;Lfpd;wd.  
 
midj;J caphpdq;fSk; jhq;fs; thOk; thoplj;jpw;F Vw;g my;yJ khwp tUk; #o;epiyf;F 
Vw;g jhq;fisg; nghUj;jpf; nfhs;s Kay;fpd;w tifapy; 
jq;fsJGwj;Njhw;wj;jpy;>cs;sikg;gpaypy;>clw;nraypaypy;> ,dg;ngUf;fmikg;gpy; 
rpwg;gk;rq;fiscUthf;fpf; nfhs;fpd;wd. ,g;ghlg;gFjpapy; caph; - Gtp–
Ntjpr;Row;rpfs;>jhtutpyq;Ffspd; jftikg;Gfs;>NkYk; ePh; Rj;jpfhpj;jy; kw;Wk; ghJfhj;jy; 
Mfpaitgw;wpghh;g;Nghk;.  
 
caphp–Gtp–Ntjpr;Row;rpfs; (Bio - caph;>Geo -Gtp)  
 
caph;fs; fhzg;glf;$baG+kpapd; xUgFjpcaph;f;Nfhsk; vdg;gLk;. caph;f; Nfhsj;jpy; 
fhzg;gLk; midj;J %yq;fisAk; ,uz;Ltiffshg; gphpf;fyhk;.  
 

1. capUs;sfhuzpfs; (Biotic):jhtuq;fs;>tpyq;Ffs; kw;Wk; 
gpwcapUs;scaphpdq;fiscs;slf;fpaJ. 
 

2. capuw;wfhuzpfs; (Abiotic): ntg;gk;>mOj;jk;>ePh;>kz; (epyk;) fhw;Wkw;Wk; #hpa 
xspMfpatw;iwcs;slf;fpaJ. ,f;fhuzpfs; xUcaphpdj;jpd; tho;jpwidAk;> 
,dg;ngUf;fj; jpwidAk; ghjpf;fpd;wd.  
 

capUs;sfhuzpfSf;Fk;>capuw;wfhuzpfSf;Fk; ,ilNaCl;lr;rj;Jf;fs; midj;Jk; (caphp–
Gtp–Ntjp) Row;rpapy; cs;sd. vdNt> ,r;Row;rpcaph;g;GtpNtjpr;Row;rpvdmiof;fg;gLfpwJ. 
Kf;fpakhdrpycaph;g;GtpNtjpr; Row;rpfshtd: 1. ePh;r;Row;rp 2. iel;u[d; Row;rp 3. fhh;gd; 
Row;rp 
 
ePh;r;Row;rp:  
 
ePh; Row;rpvd;gJG+kpapd; kPJePhpd; njhlh;r;rpahd ,af;fj;ijf; Fwpf;fpwJ. ,e;epfo;tpy; 
ePuhdJxUePh;j;Njf;fj;jpy; ,Ue;Jkw;nwhUePh;j;Njf;fj;jpw;Fr; nrd;wilfpwJ. 
,t;thWnry;Yk;NghJ ,J 
ePuhtpahjy;>gjq;fkhjy;>ePuhtpg;Nghf;F>Fsph;tpf;fg;gLjy;>kiog;nghopthjy;>Nkw;gug;gpy; 
tope;NjhLjy; kw;Wk; jiufPo; CLUTjy; Nghd;wgy;NtW ,aw;gpay; khw;wq;fismilfpd;wJ. 
,t;tif ,aw;gpay; epfo;Tfspd; NghJePuhdJ %d;Wepiyfspy; khw;wkilfpd;wJ. 
mitahtd: jplepiy (gdpf;fl;b)>jputepiy (ePh;) kw;Wk; thAepiy (ePuhtp).  
 
Mtpahjy;: 
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,q;FePuhdJnfhjpepiyiamiltjw;FKd; thAthfkhw;wg;gLfpwJ. G+kpapd; 
Nkw;gug;G>ngUq;fly;fs;>fly;fs;>Vhpfs;>Fsq;fs;>kw;Wk; MWfs; MfpaePh; epiyfspy; cs;sePh; 
ePuhtpahfkhWfpwJ.  
 
gjq;fkhjy;: gjq;fkhjy; vd;gJjplepiyapy; ,Ue;JxUnghUs; jputepiyiamilahky; 
NeubahfthAepiyf;FkhWk; epfo;TMFk;. tlkw;Wk; njd; JUtq;fspy; fhzg;gLk; 
gdpkiyfs; kw;Wk; gdpg;ghiwfs; jputepiyf;Fkhwhky; NeubahfePuhtpahfkhWfpd;wd.  
 
ePuhtpg;Nghf;F: jhtuq;fspy; fhzg;gLk; ,iykw;Wk; jz;Lfspy; cs;srpwpaJisfs; 
(,iyj;Jis>gl;ilj;JisKjypad) %yk; jhtuq;fs; 
ePiuePuhtpahfkhw;wptspkz;lyj;jpw;FntspapLk; epfo;TePuhtpg;Nghf;Fvdmiof;fg;gLfpwJ.  
 
Fsph;tpj;jy;: 
ePuhtpahfcs;sePiuthAepiyf;Fkhw;Wk; epfo;TFsph;tpj;jy; vd;Wmiof;fg;gLfpwJ. 
,JePuhtpg;Nghf;fpw;Fvjpuhdepfo;thFk;. caukhd ,lq;fspy; ntg;gkhdJFiwthff; 
fhzg;gLtjhy;>mq;Fs;sePuhtpahdJFsph;tpf;fg;gl;LrpwpaePh;j;jptiyfshfkhWfpd;wJ. 
,e;jePh;j;jptiyfs; mUfUNftUk;nghOJNfkq;fSk;>gdp%l;lq;fSk; cUthfpd;wd.  
 
kiog;nghopT :  
 
fhw;Wmy;yJntg;gepiykhWghl;lhy; Nkfq;fs; 
xd;WNrh;e;JnghpaePh;j;jptiyfshfkhwpkioahfg; nghopfpd;wd. 
J}wy;>kio>gdp>Myq;fl;bkioMfpadkiog;nghoptpy; mlq;Fk;.  
 
jiyNky; tope;NjhLk; ePh;:  
 
kiog;nghopTVw;gl;lTld; G+kpapd; kPJtpOe;jePuhdJjiuapd; Nkw;gug;gpy; Xbtope;NjhLk; 
ePuhfpd;wJ. ,e;jePh; xd;whf ,ize;J>fhy;tha;fs;>MWfs;>Vhpfs;>Fsq;fs; kw;Wk; CUzpfs; 
Mfpatw;wpidcUthf;fp>filrpapy; MWfspd; fopKfj; Jthuq;fismile;J fly; kw;Wk; 
ngUq;fly;fspy; Kbtilfpd;wd.  
 
CLUty;: 
 
kioePuhdJtope;NjhbaTld; xUgFjpePuhdJkz;Zs; cl;GFfpd;wdJ. ,J>kz;zpw;Fs; 
Mokhfr; nrd;Wepyj;jbePiumjpfhpf;fpd;wJ.  
 
cs; tope;Njhly;: 
 
kioePhpd; kw;nwhUgFjpahdJEz;zpamy;yJcile;jghiwfspd; cs;Nsgha;e;Jnry;fpd;wJ.  
 
CLUty; kw;Wk; cs;tope;Njhly; Mfpa ,uz;Lk; xd;Nwhnlhd;Wnjhlh;Gilaitfshf 
,Ue;jhYk;>mitePuhdJG+kpf;Fs; nry;Yk; ,U NtWKiwfshFk;.  
 
ePh; Row;rpapy; kdpjdpd; jhf;fk;:  
 
efukakhjy;>nefpopahy; cUthf;fg;gl;lNjitaw;wfopTg;nghUs;fisepyj;jpd; kPJk;>ePh; 
epiyfspd; kPJk; tPrpvwpjy;>ePH; epiyfiskhRgLj;Jjy; kw;Wk; fhLfismopj;jy; MfpadePh; 
Row;rpiag; nghpJk; ghjpj;Jf; nfhz;bUf;Fk; kdpjdpd; Kf;fpar; nray;ghLfshFk;.  
 
iel;u[d; Row;rp:  
 
iel;u[d; vd;gJmidj;Jcaphpdq;fSk; caph;thoj; NjitahdKf;fpaj;Jtk; 
tha;e;jKjy;epiyCl;lr;rj;jhFk;. ,J gr;irak;>kuGg;nghUs; (DNA)kw;Wk; Gujj;jpy; 
mtrpakhdgFjpg; nghUshf ,Uf;fpd;wJ. tspkz;lykhdJ78%iel;u[idf; nfhz;lnghpa 
%ykhfcs;sJ. tspkz;lyj;jpy; thAepiyapy; cs;siel;u[id jhtuq;fs; kw;Wk; 
tpyq;Ffshy; Neubahfgad;gLj;j ,ayhJ. 
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iel;u[dhdJmk;NkhdpahthfNth>mkpNdhmkpyq;fshfNthmy;yJiel;Nul; cg;Gf;fs; 
tbtpNyh ,Ue;jhy; kl;LNkcaphpdq;fs; mtw;iwg; gad;gLj;jplKbAk;.  
 
iel;u[d; Row;rpapy; fPo;f;fz;lnray;Kiwfs; fhzg;gLfpd;wd.  
 
epiyepWj;jk;: 
 
nray;glhepiyapy; ,Uf;Fk; tsp kz;lyiel;u[id caphpdq;fs; gad;gLj;Jk; tifapy; 
nray;gLk; $l;Lg;nghUs;fshfkhw;Wk; epfo;Tiel;u[d; epiyepWj;jk; vd;Wmiof;fg;gLfpwJ. 
,k;khw;wk; vz;zw;wghf;Bhpahf;fs; kw;Wk; ePyg;gr;irg; ghrpfshy; (iraNdhghf;Bhpah) 
Vw;gLfpd;wJ. nyFkpd]; jhtuq;fshdgl;lhzpkw;Wk; gPd;]; Nghd;witiel;u[id 
epiyepWj;Jk; iuNrhgpak; ghf;BhpahTld; xU $l;Laph; tho;f;ifiaf; nfhz;Ls;sd. 
,e;jtifghf;Bhpahf;fshdit>(iuNrhgpaq;fs;) ny$k; jhtuq;fspd; Nth; Kz;Lfspy; 
Njhd;wp>iel;u[id epiyepWj;Jfpd;wd.  
 
cl;fpufpj;jy; /jd;kakhjy;:  
 
jhtuq;fs; iel;u[id iel;Nul; madpfshfcwpQ;rp>fhpkg; nghUs;fshdGujq;fs; kw;Wk; 
epA+f;spf; mkpyq;fiscUthf;Ftjw;Fg; gad;gLj;Jfpd;wd. jhtucz;zpfs; 
mtw;wpYs;sGujq;fistpyq;Fg; Gujq;fshfkhw;wpf; nfhs;fpd;wd. tpyq;Fz;zpfs; 
mitcl;nfhs;Sk; cztpypUe;JGujq;fiscw;gj;jpnra;Jnfhs;fpd;wd.  
 
mk;Nkhdpahthjy;: 
 
iel;u[d; fopTg; nghUs;fisnfl;lopf;Fk; ghf;Bhpahf;fs; kw;Wk; G+Q;irfs; mNkhdpar; 
Nrh;kq;fshfrpijTwr; nra;Ak; epfo;Tmk;Nkhdpahthjy; vdmiof;fg;gLfpwJ. tpyq;Fg; 
Gujq;fshdit>A+hpah>A+hpf; mkpyk; my;yJmk;Nkhdpahtbtpy; 
fopTfshfntspNaw;wg;gLfpd;wd. nfl;lopf;Fk; ghf;Bhpaq;fs; kw;Wk; G+Q;irfs; 
Mfpait>tpyq;Fg; Gujq;fs;> ,we;jtpyq;Ffs; kw;Wk; jhtuq;fisrpijTwr; 
nra;Jmk;Nkhdpar; Nrh;kq;fshfkhw;Wfpd;wd.  
 
iel;Nul;lhjy;:  
 
mk;Nkhdpahthjy; epfo;tpd; %yk; cUthdmk;NkhdpaNrh;kq;fs; Mf;rp[Ndw;wnray;Kiw 
%yk; fiuaf;$baiel;Nul; cg;Gfshfkhw;wg;gLfpd;wd. ,e;jnray;Kiwiel;Nul;lhjy; 
vdmiof;fg;gLfpwJ. ,e;epfo;Tf;Ff; fhuzkhfcs;sghf;Bhpaq;fs; iel;Nul;lhf;Fk; 
ghf;Bhpaq;fs; vdg;gLfpd;wd.  
 
iel;u[d; Row;rpapy; gq;nfLf;Fk; Ez;Zaph;fs;  
 

iel;u[d; Row;rpapy; 
gq;FngWk; epiyfs; 

Ez;Zaph;fspd; ngah;fs; 

iel;u[d; epiyepWj;jy; mrl;NlhNgf;lh; (kz;zpy;) iuNrhgpah; 
(Nth; Kz;Lfspy;) ePyg;gr;irghrp– 
eh];lhf;  

mk;Nkhdpahthjy; mOfitf;Fk; ghf;Bhpahf;fs;>G+Q;irfs;  
iel;Nul;lhjy;  iel;Nul;lhf;Fk; ghf;Bhpah:  

1. iel;uNrhNkhdh];  
2. iel;Nuhghf;lh;  

iel;u[d; ntspNaw;wk; iel;Nul; ntspNaw;Wk; ghf;Bhpah: 
#NlhNkhdh];  

 
iel;Nul; ntspNaw;wk;:  
 
iel;Nul;lhjy; nray;Kiwapy; cUthf;fg;gl;liel;Nul; madpfs; 
kz;zpypUe;JxLf;fkile;JthAepiyf;Fkhwptspkz;lyj;ijmilAk; Kiwiel;Nul; 
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ntspNaw;Wk; vdg;gLfpwJ. jdpj;Jkz;zpy; thof;$baghf;Bhpaq;fshd #NlhNkhd]; 
rpw;wpdq;fshy; ,e;jnray;KiweilngWfpd;wJ.  
 
iel;u[d; Row;rpapy; kdpjdpd; jhf;fk;:  
 
Gij tbt vhpnghUs;fis (,aw;ifthA/ngl;Nuhy; Bry;) vhpg;gjd; %yKk;>iel;u[id 
mbg;gilahff; nfhz;lcuq;fisg; gad;gLj;Jtjd; %yKk; kw;Wk; gynray;fshYk; 
#o;epiyapy; caphpaiel;u[dpd; ,Ug;Gmjpfhpf;fpd;wJ. tptrhaepyq;fspy; gad;gLj;jg;gLk; 
iel;u[dhdJMWfSf;Fr; nrd;Wmq;fpUe;J fly; #o;epiyia nrd;wilfpwJ. 
,t;thWflj;jg;gLtjd; %yk; czTtiyapd; mikg;gpy; khw;wk; Vw;gLfpwJ. thoplq;fs; 
mopfpd;wd. NkYk; caphpdq;fspd; gy;tifj; jd;ikAk; khw;wpaikf;fg;gLfpd;wd.  
 
fhh;gd; Row;rp 
 
fhh;gd; gy;NtWtbtq;fspy; G+kpapd; kPJfpilf;fpd;wJ. fhp>ituk; kw;Wk; fpuhigl; 
Nghd;witfhh;gdpd; vspatbtq;fshFk;. fhh;gd; Nkhdhf;irL>fhh;gd; il Mf;irL>fhh;gNdl; 
cg;GNghd;witfhh;gdpd; $l;Lg;nghUs;fshFk;. midj;Jcaphpdq;fSk; Gujq;fs; kw;Wk; 
epA+f;spf; mkpyq;fs; Nghd;wfhh;gd; fye;j %yf;$Wfshy; cUthf;fg;gl;bUf;fpd;wd. 
tspkz;lyj;jpYs;sfhh;gd; il Mf;irL>xspr;Nrh;f;if %yk; jhtuq;fSf;Fs; nrd;WkhTg; 
nghUshf (fhh;Nghi`l;Nul;lhf) khw;wkilfpwJ. 
,g;nghUshdJjhtuq;fspypUe;Jjhtucz;zpfs; kw;Wk; tpyq;Fz;zpfSf;Fflj;jg;gLfpd;wJ. 
jhtuk; kw;Wk; tpyq;Ffs; Rthrpj;jypd; NghJfhh;gidfhh;gd; il Mf;irlhfntspapLfpd;wd.  
 
,t;thwhffhh;gd; tspkz;lyj;ijnrd;wilfpwJ. vhpkiyr; 
nray;fs;>gbkvhpnghUs;fisvhpj;jy;> ,we;JNghdfhpkg;nghUs;fisrpijj;jy; Mfpanray;fs; 
%yKk; fhh;gd; il Mf;irLkPz;Lk; tspkz;lyj;ijte;jilfpd;wJ.  
 
fhh;gd; Row;rpapy; kdpjdpd; jhf;fk;:  
 
fhLfismopg;gjhYk;>gbkvhpnghUs;fisvhpg;gjhYk;>mjpfg;gbahdfhh;gd; tspkz;lyj;ijr; 
nrd;wilfpd;wJ. tspkz;lyj;jpy; ,Uf;ff;$bafhh;gd; ngUk;ghYk; fhh;gd; il Mf;i]L 
tbtpy; cs;sJ. ,JgRik ,y;ythAf;fspy; xd;whFk;. gRik ,y;ythAthdfhh;gd; mil 
Mf;irbd; msTtspkz;lyj;jpy; mjpfhpg;gjhy; G+kpahdJntg;gkilfpwJ. ,jdhy; gRik 
,y;ytpisTk;>Gtpntg;gkakhjYk; Vw;gLfpd;wd.  
 
jhtuq;fspd; jftikg;Gfs;:  
 
xUgz;Nghmy;yJmjd; xUgFjpNahme;jcaphpdj;ijmjd; thoplj;jpy; ,Uf;ff; $ba 
#o;epiyf;Nfw;g xj;Jg;Nghfitg;gijNajftikg;Gvd;fpNwhk;. thoplj;jpy; ,Uf;ff;$baePhpd; 
msitmbg;gilahff; nfhz;L>jhtuq;fs; fPo;fz;lthWtifg;gLj;jg;gLfpd;wd.  
 
 i.ePh;j;jhtuq;fs; 
 ii.twz;lepyj;jhtufs;  
 iii. ,ilepiyj; jhtuq;fs;  
 
ePh;j;jhtuq;fs;:  
 
ePUf;Fs; my;yJePh;epiyfspd; mUfpy; thof;$bajhtuq;fs; ePh;j;jhtuq;fs; (i`bNuhigl;];) 
vdg;gLfpd;wd. ,t;tifj; jhtuq;fs; ePhpd; Nkw;gug;gpy; jdpNakpje;Njhmy;yJ 
%o;fpNahthof;$bait. ,itVhpfs;>fz;kha;fs;>Fsq;fs;>Mokw;wePh;epiyfs;>rJg;Gepyqf;fs; 
kw;Wk; Mopfs; (fly;) Nghd;wthoplq;fspy; fhzg;glyhk;. ePh;j;jhtuq;fs; jq;fs; thoplq;fspy; 
rpyrthy;fisvjph;nfhs;fpd;wd. mitahtd:  
 

1. Njitf;FmjpfkhdePh; ,Uj;jy;  
2. ePNuhl;lk; jhtuj;jpidNrjg;gLj;Jjy;  
3. ePhpd; msTnjhlh;e;Jkhwpf;nfhz;bUj;jy;  
4. ePHpy; kpjf;Fk; jd;ikiag; guhkhpj;jy;  
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ePh;j;jhtuq;fspd; jftyikg;Gfs;  
 

1. Ntyk;ghrpapy; (Hydrila) fhzg;gLtJNghy; Nth;fs; 
ed;Ftsh;r;rpailahkNyhmy;yJcy;gpahtpy; (Wolffia) fhzg;gLtJNghy; Nth;fs; 
,y;yhkNyhfhzg;gLk;.  
 

2. nyk;dhtpy; ,Ug;gJNghy;>jhtuclyk; nghpJk; Fiwf;fg;gl;bUf;Fk;.  
 

3. ePhpDs; %o;fpa ,iyfs; FWfpajhfNthmy;yJEz;zpajhfgpsTw;Nwhfhzg;gLk;. v.fh. 
Ntyk;ghrp(Hydrila)  
 

4. kpjf;Fk; ,iyfs; ePskhd ,iyf;fhk;Gld; ePhpd; mstpw;Nfw;gNkYk; fPOk; ,aq;Fk; 
tifapy; fhzg;gLk;. v.fh. jhkiu(Lotus) 
 

5. rpyjhtuq;fspy; fhzg;gLk; fhw;wiwg; igfs; mtw;wpw;Fkpjg;Gj; jd;ikiaAk;>cWjpj; 
jd;ikiaAk; jUfpd;wd. v.fh. Mfhaj;jhkiu (fhw;wiwg; igfSld; 
gQ;RNghd;Wfhzg;gLk; tPq;fpa ,iyf;fhk;G). 
 

twz;lepyj;jhtuq;fs;:  
 
Fiwe;jmsTePh; cila>twz;lghiytdk; Nghd;wthoplq;fspy; fhzg;gLk; jhtuq;fs; 
twz;lepyj;jhtuq;fs; vd;Wmiof;fg;gLfpd;wd. ,j;jhtuq;fs; fPo;f;fz;l #o;epiyfisr; 
re;jpg;gjw;fhdrpwg;ghdmikg;gpay; kw;WK; clypay; gz;Gfis>cUthf;fpf;nfhs;fpd;wd.  
 

1. Rw;Wg;Gwj;jpypUe;J Njitahd msT ePiu cwpQ;rpf;nfhs;sy;  
2. ngwg;gl;l ePiu mitfspd; cWg;Gfspy; Njf;fp itj;jy;  
3. ePuhtpg; Nghf;fpd; Ntfj;ijf; Fiwj;jy;  
4. Fiwe;j msT ePiug; gad;gLj;Jjy;  

 
twz;lepyj;jhtuq;fspd; jftikg;Gfs;:  
 
1. ,it ed;Ftsh;r;rpaile;jNth;fisf; nfhz;Ls;sd. mitMokhftsh;e;JePh; fhzg;gLk; 

mLf;Ffisr; nrd;wilfpd;wd. v.fh: vUf;fiy.  
 

2. rijg;gw;Wkpf;fghud;ifkhjpRf;fspy; ,it ePiuNrkpj;Jitf;fpd;wd. v.fh: 
rg;ghj;jpf;fs;sp>Nrhw;Wf; fw;whio. 
 

3. nkOFg; G+r;Rld; $barpwpa ,iyfs; fhzg;gLk;. v.fh. fUNtykuk;>rpyjhtuq;fspd; 
,iyfs; Kl;fshfTk; khwpcs;sd. v.fh: rg;ghj;jpf;fs;sp 
 

4. xUrpytwz;lepyj;jhtuq;fs;>NghjpamsT<ug;gjk; ,Uf;Fk;NghNj>FWfpafhy ,ilntspapy; 
jq;fsJtho;f;ifr; Row;rpiaKbj;Jf; nfhs;fpd;wd.  
 

,ilepiyj;jhtuq;fs;:  
 
kpfTk; mjpfkhdmy;yJkpfTk; FiwthdmsTePusitf; nfhz;buhky; ,uz;bw;Fk; 
,ilg;gl;lePusitf; nfhz;l ,lq;fspy; tsUk; jhtuq;fs; ,ilepiyj; jhtuq;fs; 
vdg;gLfpd;wd. ,tw;wpw;Fmjpfg;gbahdjftikg;Gfs; Njitg;gLtjpy;iy.  
 

1. ,tw;wpy; Nth;fs; ed;Ftsh;r;rpaile;J Nth; %bAld; fhzg;gLk;.  
 

2. jz;lhdJnghJthfNeuhfTk;>fpisj;Jk; fhzg;gLk;.  
 

3. ,tw;wpd; ,iyfs; nghJthfmfykhfTk;>jbj;Jk; ,Uf;Fk;.  
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4. ,iyapd; Nkw;gFjpapy; fpA+l;bf;fps; nkOFg;G+r;R ,Ug;gjdhy; <ug;gjj;ijj; jLj;JePh; 

,og;igf; Fiwf;fpd;wJ.  
 

5. mjpfntg;gk; kw;Wk; mjpffhw;Wcs;s #oypy; ,iyapd; kPJs;s ,iyj;Jisfs; 
jhkhfNt %bf;nfhz;LePuhtpg; Nghf;fpidj; jLf;fpd;wd.  
 

tpyq;Ffspd; jftyikg;Gfs;:  
tpyq;Ffs; mitfshfNt mtw;wpd; thoplq;fSf;Nfw;g jq;fis jftikj;Jf; nfhs;s 
KbAk;. ntg;gk;> xsp Mfpa ,uz;Lk; tpyq;Ffspd; tsh;r;rp> tsh;rpij khw;wk;> ,dg;ngUf;fk;> 
,af;fk;>guTjy; kw;Wk; gz;Gfs; Nghd;w tho;tpay; (epfo;T) nray;fis gy epiyfspy; 
ghjpf;fpd;w Mw;wy; tbtq;fshFk;. mjpfsTxspkw;Wk; 
ntg;gepiyapypUe;Jjq;fisg;ghJfhj;Jf; nfhs;tjw;fhftpyq;Ffs; rpyrpwg;Gg;gz;Gfs; 
my;yJgof;ftof;fepiyfiscUthf;fpf; nfhs;fpd;wd. ,g;ghlg;gFjpapy; ntsthy; kw;Wk; 
kz;GOf;fspd; jftikg;Gfs; gw;wpghh;g;Nghk;.  
 
ntsthypd; jftikg;Gfs;: 
 
ntsthy;fs; kl;LNkgwf;ff;$baghY}l;bfshFk;. ,it ngUk;ghYk; Fifspy; tho;fpd;wd. 
Fiffs; gfy; Neuj;jpy; epyTk; mjpfg;gbahdntg;gepiyapypUe;Jmtw;iwg; 
ghJfhg;gNjhLkw;wgpwtpyq;FfsplkpUe;Jk; mtw;wpw;FghJfhg;Gmspf;fpd;wd. ntsthy;fs; 
kuq;fspYk; nghe;Jilagioakuf;fl;ilfspYk;>ghiw ,Lf;FfspYk; tho;fpd;wd. ,it 
G+r;rpfiscz;Lmtw;wpd; vz;zpf;ifiaf; Fiwg;gjhYk;>jhtuq;fspd; kfue;jr; Nrh;f;ifapy; 
cjtpnra;tjhYk; kdpjh;fSf;FmjpfKf;fpaj;Jtk; tha;e;jitfshfcs;sd. jq;fspd; 
thoplj;jpw;Nfw;gntsthy;fs; ngw;Ws;sjftyikg;Gfisehk; ,q;Fghh;g;Nghk;.  
 
,uTNeug; gof;fk;:  
 
ntsthy;fs; ,uTNeuq;fspy; mjpfnray;jpwd;kpf;fitfshfcs;sd.  
nray;jpwd;kpf;fitfshf cs;sd. ,g;gof;fk; mtw;wpw;F xU gaDs;s jftikg;ghFk;. 
Vnddpy;> gfy; Neuq;fspy; ntsthypd; nky;ypa fUj;j ,wf;ifr; rt;thdJ (ngl;lh[pak;) 
mjpf ntg;gj;jpid cwpQ;Rtjhy; mit gwg;gjw;F mjpf Mw;wy; Njitg;gLfpd;wJ. 
,jdhy;> mtw;wpd; clypy; mjpfsT ePH; ,og;G Vw;glyhk;.  
 
gwj;jypd; jftyikg;G 
 
ntsthy;fspd; ,wf;iffs; G+r;rpfs; kw;Wk; gwitfspd; ,wf;iffspypUe;J Kw;wpYk; 
NtWgl;lit. ,tw;wpd; Kd;fhy;fs; ,wf;iffshf khwpAs;sd. ,wf;iffspy; cs;s 
vYk;Gfs; ePz;l tpuypd; rt;TfNshL rijapy; ,Ugf;fKk; ,izf;fg;gl;Lf; fhzg;gLk;. ,e;j 
mikg;G tpuypilr; rt;T vdg;gLk; gwf;Fk; NghJ ,af;fj;jpidf; fl;Lg;gLj;j ,jd; thy; 
cjTfpd;wJ. rpwfbj;Jg; gwf;f KbTk; tifapy; mtw;wpd; rpwFfspy; cs;s rijfs; 
ed;whf tsh;e;jJk;> mjpf rf;jp tha;e;jjhfTk; ,Uf;fpd;wd. xa;T Neuj;jpy; jiyfPohf 
njhq;Fk;NghJ ,Wfg;gpbj;Jf; nfs;Sk; jd;ikia mtw;wpd; cs;s rijfs; ed;whf 
tsh;e;Jk;> mjpf rf;jp tha;e;jjhftk;> ,Uf;fpd;wd.. Xa;T Neuj;jpy; jikyfPohf 
njhq;Fk;NghJ ,Wfg;gpbj;Jf; nfhs;Sk; jd;ikia mtw;wpd; gpd;dq;fhy;fspd; jir ehh;fs; 
mtw;wpw;F mspf;fpd;wd.  
 
Fsph;fhycwf;fk; (Hibemation): 
 
Fsph;fhyq;fspy; tsh;rpijkhw;wk; FiwTgLtjd; %yk; cly; 
ntg;gepiyFiwe;J>nrayw;wepiyapy; ,Uf;Fk; epfo;TFsph;fhycwf;fk; vdg;gLk;ntsthy;fs; 
Fsph; ,uj;j tpyq;FfshdhYk;> kw;w Fsph; ,uj;j ghY}l;bfs; Nghy; my;yhky; Xa;TNeuj;jpy; 
mtw;wpd; cs;ntg;gepiyiaf; Fiwj;Jf;nfhs;fpd;wd. ,e;epiyapy; jq;fsJ 
nray;jpwd;fisf; Fiwj;J rf;jpiaj; jf;fitj;Jf; nfhs;fpd;wd.  
 
.  
vjpnuhypj;J ,lk; fz;lwpjy; (Echolocation):  
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ntsthy;fs; ghh;itw;wtpyq;Ffs; my;y. MdhYk;> ,uTNeuq;fspy; gwe;J>jq;fisr; 
Rw;wpAs;sG+r;rpfisNtl;ilahLtjw;Fgpuj;jpNafmjpfmjph;ntz; nfhz;lxypmikg;igg; 
gad;gLj;Jfpd;wd. (kPnahypmiyfs; (ulturasionic sound) ,t;tikg;Gf;Fvjpnuhypj;J ,lk; 
fz;lwpjy; vd;Wngah;. ,e;jmiyfs; mtw;wpd; ,iuapd; 
kPj(prey)gl;Lvjpnuhypj;J>kPz;Lmtw;wpd; fhjpidte;jilfpd;wd. ,e;jvjpnuhypahdJ ,iuapd; 
,lj;jpidf; fz;lwpag; gad;gLfpwJ.  
 
kz;GOtpd; jftikg;Gfs;:  
 
kz;GOthdJ>cly; gyfz;lq;fshfgphpf;fg;gl;ltisjirg; GOf;fs; (md;dpyplh) 
njhFjpiar; rhh;e;jjhFk;. nghJthf ,itkz;zpy; thof;$bait. ,it ,we;JNghdfhpkg; 
nghUl;fiscz;Ltho;fpd;wd. ,it fopthfntspNaw;wpakz;Nghd;wfopTg; nghUs; 
GOtpyf;fpakz; (Vermicasts)vdg;gLk;. ,k;kz;zpy; mjpfmsTiel;u[d; $l;Lg;nghUs; 
,Ug;gjdhy;> ,J kz;zpd; tsj;jd;ikiaf; $l;Lfpd;wJ. 
kz;GOf;fs;>kz;zpw;Ffhw;Nwhl;lj;jpidtoq;fpAk;>ePh;j; 
Njf;Fjpwidmjpfhpj;Jk;>mjpfmsTfhpkg;nghUiskz;zpw;Ftoq;fpAk; gaph;g;ngUf;fj;jpy; 
Kf;fpag; gq;Ftfpf;fpd;wd.  
 
,itfspd; rpyjftikg;Gfs; fPNonfhLf;fg;gl;Ls;sd.  
 
xOq;fikf;fg;gl;lcly; (Streamlined body):  
 
kz;GOf;fs; fz;lkhfg; gphpf;fg;gl;l>ePskhd>cUisNghd;wclyikg;Gld; fhzg;gLfpd;wd. 
,t;tikg;G ,it kz;zpd; mbapYs;sFWfpatisfSf;Fs; (FopfSf;Fs;) vspjhfCLUtpr; 
nry;ycjTfpd;wd.  
 
Njhy;  
Nfhiog;nghUs; #o;e;J fhzg;gLk; NjhyhdJ>kz;Jfs;fs; Njhypd; Nky; xl;bf; 
nfhs;stpLtjpy;iy. Njhypd; %yk; Rthrk; nra;tjhy;>NjhyhdJ<ug;gjj;Jld; 
itf;fg;gLfpwJ. ,e;j<ug;gjKs;sNjhyhdJ> ,uj;jj;jpw;Fcaph;tspiacl;nrYj;jcjTfpwJ.  
  
tis (Burrowing):  
 
tisaf;$batl;lkw;Wk; ePsthf;Fj; jirfisf; nfhz;l ,tw;wpd; 
clyhdJ>kz;zpYs;stisfspy; cl;GFe;Jnry;tjw;FcjTfpd;wJ. 
clypYs;sxt;nthUfz;lq;fspd; fPo;g;gFjpapYk; vz;zw;w J}hpifNghd;wmikg;Gfs; 
fhzg;gLfpd;wd. mitkaph;f;fhy;fs; vdg;gLfpd;wd. ,e;jkaph;f;fhy;fs; ,lg;ngah;r;rpf;Fk; 
kz;iz ,Ufg;gpbj;Jtisapd; cs;Nsnry;tjw;Fk; cjTfpd;wd.  
 
Nfhilfhycwf;fk; (Aestivation): 
 
Nfhilfhyj;jpy; mjpfntg;gepiyAk;>twz;l #o;epiyAk; fhzg;gLtjhy; 
kz;GOthdJnrayw;wepiyiacUthf;fpf;nfhz;LNfhilfhycwf;fk; vd;wnray; epiyf;Fr; 
nry;fpwJ. ,f;fhyq;fspy; ,it Mokhdkz;gFjpf;Fr; nrd;WtpLfpd;wd. ,e;epiyapy; ,it 
clypy; Nfhioiar; Rue;JePh; ,og;gpidj; jtph;f;Fk; tifapy; tsh;rpijkhw;wj;ijf; 
Fiwj;Jf; nfhs;fpd;wd. rhjfkhd #oy; tUk; tiu,it nrayw;wepiyapypUe;J>kiof; 
fhyj;jpy; tisfspypUe;JntspNaWfpd;wd. ,tw;wpw;FVw;wrhpahdntg;gepiy60 – 89° FMFk;. 
ntg;gepiyiaj; jhq;Fk; jpwdhdJ>Rw;Wr;Gwr; #o;epiyapd; <ug;gjj;ijf; rhh;e;Nj ,Uf;fpwJ.  
 
,utpy; elkhLk; jd;ik:  
 
kz;GOf;fs; xspiamjpfmsTczUk; jpwd; nfhz;lit. ,tw;wpw;Ffz;fs; fpilahJ. 
MdhYk;>jq;fsJclypYs;sxUrpynry;fspd; cjtpAld; xspiaczh;fpd;wd. 
,e;jnry;fs;>xspiaczuf;$bajpwidAk;>mtw;wpd; nrwpitf; Fiwf;Fk; jpwidAk; 
kz;GOf;fSf;Fmspf;fpd;wd. ,it xspf;Fvjpuhfr; nray;gLfpd;wd 
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(xspiavjph;f;ff;$bait). xspiaj; jtph;g;gjw;fhf>gfy;Neuq;fspy; 
tisfspNyNajq;fptpLfpd;wd.  
 
kz;GOf;fs; cotdpd; ez;gd; vdmiof;fg;gLfpd;wd. fhpkg; nghUs;fisnrhpkhdk; 
nra;jgpd; ,it iel;u[d; rj;Jepiwe;jGOtpyf;fpakz; (Vermicasting) vdg;gLk; 
fopitntspNaw;Wfpd;wd.  
 
ePh; ghJfhg;G:  
 
ePh; Mjhuq;fisrhpahdKiwapy; Nrkpj;J>fl;Lg;gLj;jp>eph;tfpg;gNjePH; ghJfhg;Gvdg;gLk;. NkYk; 
kdpjdpd; jw;Nghijakw;Wk; vjph;fhyj; Njitfisr; re;jpg;gjw;Fk;>ePh;f;Nfhsj;ijg; 
ghJfhg;gjw;Fkhdnray;ghLfSk; ,jpy; cs;slq;fpAs;sd.  
 
ePh;g;ghJfhg;gpd; Kf;fpaj;Jtk;  

• ePh; tsq;fisjpwikahfg; gad;gLj;Jtjw;FtoptFf;fpwJ.  
 

• NghJkhdmsTgad;gLj;jf;$baePuhdJekf;Ff; fpilg;gijcWjpg;gLfpwJ.  
 

• ePH; khRgLjiyf; Fiwf;fcjTfpd;wJ.  
 

• Mw;wy; Nrkpg;igmjpfg;gLj;Jtjw;F ,J cjtpGhpfpd;wJ.  
 

ePH;g;ghJfhg;GtopKiwfs;  
njhopw;rhiyfspy; ePh;g;ghJfhg;G 
njhopw;rhiyfspy; vLf;fg;glNtz;baePh;g;ghJfhg;Geltbf;iffshtd:  
 

• cyh; Fsph;r;rpmikg;Gfisg; gad;gLj;Jjy; 
 

• Fsph;tpf;Fk; mikg;Gfspy; gad;gLj;jg;gl;lePiukWRow;rpnra;Jtptrhak; kw;Wk; 
gpwNjitfSf;FkPz;Lk; gad;gLj;Jjy;  
 

tptrhaj;jpy; ePH ghJfhg;G:  
tay;fspy; mbf;fb ePh;f;frpT Vw;gLjy;> tope;NjhLjy; kw;Wk; Mtpahjy; Mfpatw;why; 
tptrha ePuhdJ tpuakhfpd;wJ. ,tw;wpypUe;J ghJfhf;Fk; rpy ePh;g;ghJfhg;G Kiwfshtd.  

•  
• %lg;gl;lmy;yJFWfpatha;f;fhy;fisg; gad;gLj;Jtjhy; MtpahjiyAk;>ePh; ,og;igAk; 

Fiwf;fyhk;.  
 

• ePh;j; njspg;G>nrhl;LePh;g; ghrdk; Nghd;wNkk;gLj;jg;gl;lAf;jpfisg; gad;gLj;Jjy;.  
 

• twl;rpiaj; jhq;Fk; kw;Wk; Fiwe;jmsTePhpidg; gad;gLj;jptsUk; 
gaph;fiscw;gj;jpnra;ayhk;.  
 

• fha;fwpcw;gj;jpkw;Wk; Njhl;lf;fiyapy; jiof;$sq;fiskz;zpw;Fg; gad;gLj;jyhk;.  
 
tPLfspy; ePH;g; ghJfhg;G:  
 
ePhpidg; ghJfhf;fNtz;banghWg;G ek; midtUf;Fk; cs;sJ. fPo;f;fz;lnray;ghLfs; %yk; 
ehk; ePhpidg; ghJfhf;fKbAk;.  

• thwy; Fspg;ghd;fspy; (Showers) Fspg;gij tpl> ePiu thspapy; gpbj;J Fspf;f 
Ntz;Lk;.  
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• Fiwthf ePh; tuf;$ba FbePh;f;Foha;fisg; (tap) gad;gLj;jpl Ntz;Lk;  
 

• kWRow;rp nra;ag;gl;l ePiu Gy;ntspfSf;Fg; gad;gLj;Jjy;  
 

• FbePh;f; Foha;fspy; Vw;gLk; ePH;f;frpitrhpnra;jy;  
 

• Kbe;jtiuePiukWRow;rpnra;jy; my;yJkPz;Lk; gad;gLj;Jjy; 
 

ePhpd; Kf;fpaj;Jtj;jpidg; gw;wpatpopg;Gzh;tpidVw;gLj;jxt;nthUtUlKk; khh;r; 22 
Mk; NjjpahdJcyfePh; jpdkhfgpd;gw;wg;gLfpwJ.  
 
ePh;g; ghJfhg;gpw;Fj; Jizahf cs;s rpy mZFKiwfs;:  
  

1. kio ePh; Nrfhpg;G  
2. Nkk;gLj;jg;gl;l ghrd El;gq;fs;  
3. ghuk;ghpakhf gad;gLj;jp tUk; ePh; Nrfhpj;jy; mikg;Gfisg; gad;gLj;Jjy;  
4. tPLfspy; ePH gad;ghl;ilf; Fiwj;jy;  
5. ePh;g; ghJfhg;G gw;wpa tpopg;Gzh;it Vw;gLj;Jjy;  
6. gz;izf; Fl;ilfis cUthf;Fjy;  
7. ePhpid kWRow;rp nra;jy;  

 
gz;izf; Fl;ilfs;:  
 
ePh;g; ghJfhg;Gcj;jpfSs; xd;whfgz;izf;Fl;ilfs; gad;gLj;jg;gLfpd;wd. kiog;nghoptpd; 
NghJmjpfsTePH; epyj;jpy; tope;NjhLfpd;wJ. mt;thWtope;NjhLk;NghJePh; 
tPzhtJkl;Lky;yhky; Nky; kz;izAk; mbj;Jr; nry;yg;gLfpd;wd. ePhpidr; 
Nrkpf;fTk;>mtw;iwghrdj;jpw;Fg; gad;gLj;jTk; gz;izf;Fl;ilfs; 
tptrhapfSf;FcjTfpd;wd.  
 
gz;izf; Fl;ilfspd; mikg;G:  
 
epyj;jpy; Njhz;lg;gl;l>Fwpg;gpl;lmsTk;>tbtKk; nfhz;lmikg;Nggz;izf;Fl;ilMFk;. 
tptrhaepyj;jpypUe;JXbtUk; ePiur; Nrfhpg;gjw;Nfw;wcs;sPLkw;Wk; ntspaPLmikg;ig ,it 
nfhz;Ls;sd. ,jd; %yk; Nrkpf;fg;gl;lePuhdJghrdj;jpw;fhfgad;gLj;jg;gLfpd;wJ.  
 
gz;izf; Fl;ilfspd; ed;ikfs;:  
 

• kioePUf;fhffhj;jpUf;fj; Njitapy;yhky;>gaph;fSf;Fj; 
NjitahdePiu>Njitahdfhyq;fspy; gad;gLj;Jtjw;F ,it gad;gLfpd;wd.  
 

• kio ,y;yhtpl;lhYk; caphpdj;jpw;Fj; NjitahdePiutoq;Ffpd;wd.  
 

• kz; mhpg;igj; jLf;fpd;wd.  
 

• epyj;jbePhpd; mstpidcah;j;Jfpd;wd.  
 

• ePh; tbfhy; epiyiaNkk;gLj;Jfpd;wd.  
• Njhz;lg;gl;lkz;zhdJNtWepyq;fspy; 

nfhl;lg;gl;L>mtw;iwtskhf;fTk;>rkjskw;wepyq;fisrkg;gLj;jTk; gad;gLfpd;wd.  
 

• ed;dPh; kPd;fistsh;f;fcjTfpd;wd.  
 

• ,it fhy;eilfs; kw;Wk; tPl;Lj;NjitfSf;Fj; NjitahdePhpidtoq;Ffpd;wd.  
 

ePh; kWRow;rp:  
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fopTePiucl;nrYj;Jk; gFjp 
goikahdePH;r;Rj;jpfhpg;GKiwfs; ,aw;gpay;>Ntjpapay; kw;Wk; caphpay; 
nray;Kiwfiscs;slf;fpaitMFk;. ,tw;wpd; %yk; jpz;kq;fs;>fhpkg; nghUs;fs; kw;Wk; 
rj;Jf;fs; MfpadfopTePhpypUe;JePf;fg;gLfpd;wd. fopTePh;r; 
Rj;jpfhpg;GfPNonfhLf;fg;gl;Ls;sgbepiyfiscs;slf;fpajhFk;.  
 
Kjy; epiyRj;jpfhpg;G:  
 
Kjy; epiyRj;jpfhpg;Gvd;gJfopTePiujw;fhypfkhfnjhl;bfspy; Nrh;j;Jitj;jy; MFk;. 
,t;thWnra;tjd; %yk; fdkhdjpz;kq;fs; ePHpd; mbapYk;>vz;nza;>caTg; nghUl;fs; 
Nghd;wkpjf;Fk; nghUl;fspd; ePhpd; Nkw;gug;gpYk; jq;fptpLfpd;wd. fPNojq;fpakw;Wk; 
NkNykpjf;Fk; nghUl;fs; jdpj;jdpNagphpf;fg;gLfpd;wd. kPjpcs;sePh;kk; ,uz;lhk; 
epiyRj;jpfhpg;Gf;FmDg;gg;gLfpd;wJ.  
 
,uz;lhk; epiyRj;jpfhpg;G:  
 
,jd; %yk; fopT ePhpy; fiue;jpUf;Fk; kf;Fk; (caphpfshy; rpijTWk;) fhpkg; nghUs;fs; 
ePf;fg;gLfpd;wd. ,r;nray; Kiw caph;top thAtpd; (O2) Kd;dpiyapy; fhw;W 
Ez;Zaphpfshy; elj;jg;gLfpwJ (caphpay; Mf;]p[Ndw;wk;)> fopT ePhpYs;s Ez;Zaphpfs; 
tPo;gbthjy; Kiwapd; %yk; ePf;fk; nra;ag;gl Ntz;Lk; vd;gjhy;> caphpay; jpz;kq;fisg; 
gphpj;jTld; kPjp cs;s ePuhdJ %d;whk; fl;l Rj;jpfhpg;Gj; njhl;bf;F jpwe;Jtplg;gLfpd;wJ.  
 
%d;whk; epiy Rj;jpfhpg;G:  
 
%d;whk; epiymy;yJNkk;gl;lRj;jfhpg;Gvd;gJfilrpfl;lfopTePh; Rj;jpfhpg;ghFk;. 
iel;[d;>gh];gu]; kw;Wk; Ez;Zaphpfs; Nghd;wfdpk cl;$WfisePf;Fjiy ,J 
cs;slf;fpajhFk;. ,e;epiyapy;>fopTePhpy; cs;sEz;zpa $o;kj;Jfs;fs;>Ntjpapay; Kiwapy; 
ciwar; nra;Ak; nghUs;fshdgbfhuk; my;yJ ,Uk;Gry;Ngl; Mfpatw;iwr; 
Nrh;j;J>tPo;gbthf;fg;gl;LRj;jpfhpf;fg;gLfpd;wd.  
 
 
fopTePh; cl;nrYj;Jk; gFjp 
Kjy;epiyRj;jpfhpg;G (,aw;gpay; Kiw)  
 

• tPo;gbT (fdkhdjpz;kq;fs;)  
• kpjf;Fk; nghUs;fs; (vz;nza;>caTg;nghUs;>vilaw;wjpz;kq;fs;)  
• tbfl;Ljy;  

 
,uz;lhk; epiyRj;jpfhpg;G (caphpapay; Kiw):  
 

• caphpapay; Mf;]p[Ndw;wk; (fhw;Ws;skf;Fk; fhpkg; nghUs;)  
• tPo;gbthjy; (caphpay; jpz;kq;fs;  
• tbfl;Ljy;  

 
%d;whk; epiyRj;jpfhpg;G (ngsjpf - ,uhradKiw) (,ay; - NtjpKiw)  

• (iel;u[d;>gh];gu];>njhq;Fk; jpz;kq;fs;>fdkhdjdpkq;fs;)  
• njhw;WePf;fk; (FNshhpNdw;wk; 5 – 15 kp.fp/ 1) 

 
kWRow;rpePHpd; gad;fs;:  
kWRow;rpePuhdJfPo;fz;ltw;wpy; gad;gLfpwJ.  

 
• tptrhak;  
• moFkpf;fepyq;fiscUthf;Fjy;  
• nghJg;G+q;fhf;fs;  
• Fopg;ge;jhl;ltpisahl;Lj;jply;  
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• vz;nza; Rj;jpfhpg;Gepiyak; kw;Wk; Mw;wy; epiyaq;fspy; cs;sFsph;tpg;ghd;fs;  
• foptiwfisr; Rj;jk; nra;jy;  
• J}rpfisf; fl;Lg;gLj;jy;  
• fl;Lkhdr; nray;fs;  
•  
,aw;ifkw;Wk; ,aw;iftsq;fisg; ghJfhf;Fk; gd;dhl;Lxd;wpak; (IUCN): 
 
I.A+.rp.vd;.vd;wgd;dhl;Lmikg;ghdJ ,aw;iftsq;fisg; ghJfhj;jy; kw;Wk; 
mtw;iwtsk;Fd;whky; gad;gLj;Jjy; Mfpatw;wpy; ngUk; gq;fhw;wptUfpwJ. I.A+.rp.vd; 
,t;Tyfpd; ,aw;ifepiyiamwptjw;Fk;>Njitahdeltbf;iffisvLj;J ,aw;ifapd; 
ghJfhtydhftpsq;Ftjw;Fk; cyfshtpajiyik (mjpfhu) mikg;ghfcs;sJ.  
 
I.A+.rp.vd;.Nehf;fk;: 
 
",aw;ifiakjpf;ff;$bakw;Wk; ghJfhf;ff;$baNeh;ikahdcyfk;" vd;gNj ,jd; 
Nehf;fkhFk;.  
 
I.A+.rp.vd;.,yf;F:  
 
,aw;ifapYs;sNtw;Wikkw;Wk; xw;Wikiag; ghJfhf;fTk;>ve;jnthU ,aw;iftsj;ijg; 
gad;gLj;jpdhYk; mJepahakhdjhfTk;> #o;epiyiag; ghjpf;fhjtifapYk; 
cs;sjhvd;gijtypAWj;Jtjw;Fk;>xt;nthUrKjhaj;jpidAk; 
Cf;fg;gLj;jpmtw;wpw;Fcjtpnra;tNj ,jd; ,yf;fhFk;.  
 
,t;tikg;Gmr;RWj;jYf;Fcs;shdrpw;wpdq;fspd; rptg;Gg; gl;baiyj; jahh; 
nra;J>njhFj;JntspapLfpwJ. ,J cyfmstpy; cs;srpw;wpdq;fspd; ghJfhg;Gepiyiaf; 
fzpg;gjw;Fg; gad;gLfpwJ.  
 
,e;jpahxUnghpagy;tifj; jd;iknfhzlehL. ,J cyfnkhj;jepyg;gug;gpy; 2.4 rjtPjk; 
gug;gsitf; nfhz;lJ. fzf;fpd;gb 7.8 rjtPjk; gjpag;gl;lrpw;wpdq;fs; ,q;Fcs;sd. ,jpy; 
45>000 jhturpw;wpdq;fSk;> 91.000 tpyq;Frpw;wpdq;fSk; gjpag;gl;Ls;sd. ek; ehl;by; NtWgl;l 
,aw;gpay; jd;ikfs;>jl;gntg;gepiyfs; fhzg;gLtjd; tpisthf>gytifahd #o;epiy 
kz;lyq;fs; fhzg;gLfpd;wd. mtw;Ws; 
fhLfs;>tPzhfcs;sepyq;fs;>Gy;ntspfs;>ghiytdq;fs;>flw;fiug;gFjpfs;. fly; 
#o;epiykz;lyq;fs; Mfpaitmlq;Fk;. cyfmstpy; fz;lwpag;gl;lcaphpay; 
gy;tifj;jd;iknfhz;lkpfKf;fpa 34 ,lq;fspy; 4 ,lq;fspy; ,e;jpahtpy; cs;sd. mit 

• ,kakiy 
• Nkw;Fj; njhlh;r;rpkiyfs;  
• tlfpof;Fg; gFjpfs;  
• epf;Nfhghh; jPTfs;  

 
fhLfs;>jl;gntg;gepiykhw;wk; kw;Wk; Rw;Wr;#oy; mikr;rfj;jpd; %yk; ,e;jpah 1969 Kjy; 
I.A+.rp.vd;. ,y; cWg;gpduhf ,Ue;JtUfpd;wJ.  
 
Rtpl;rh;yhe;Jehl;by; fpyhd;l; vd;w ,lj;jpy; 1948 k; Mz;Lmf;Nlhgh; khjk; 5k; ehs; 
I.A+.rp. vd; epWtdk; Njhw;Wtpf;fg;gl;lJ.  
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10th Science Unit -12 
 

jhtu cs;sikg;gpay; kw;Wk; jhtu nraypay; 
 
mwpKfk;: 
 
 jhtuq;fspy; gy;NtWgl;l fl;likg;Gfs; fhzg;gLfpd;wd. mDf;fs; xd;wpide;J 
%yf;$WfshfTk;> %yf;$Wfs; ,ize;J nry;fshfTk;> nry;fs; ,ize;J jpRf;fshfTk; 
kw;Wk; jpRf;fs; Nru;e;J cWg;GfshfTk; mike;Js;sd. jhtu cs;sikg;gpay; gw;wpa 
njhFg;ig Kjd; Kjypy; ntspapl;ltu; nefka;ah f;& vd;gtu;> ,tNu cs;sikg;gpaypd; 
je;ij vd miof;fg;gLfpwhu;. jhtuj;jpd; cl;Gw mikg;igg; gw;wp gbg;gJ cs;sikg;gpay; 
(Anatomy) vdg;gLk;. (Ana – as under, Tamnein  = to cut) gy;NtW tifahd jpRj;njhFg;G> 
Kjy; epiy cs;sikg;G> xspr;Nru;f;if kw;Wk; Rthrpj;jy; gw;wp mwpe;J nfhs;tPu;fs;. 
 
jpRf;fs; 
 
 mikg;G kw;Wk; Njhw;wj;jpy; xd;Wgl;l my;yJ NtWgl;l xU Fwpg;gpl;l gzpiar; 
nra;Ak; nry;fspd; njhFg;Ng ‘jpRf;fs;’ vdg;gLk;. gFg;gilAk; jpwdpd; mbg;gilapy; 
jpRf;fs; 
 
,uz;L gpupTfshf tifg;gLj;jg;gl;Ls;sJ. mit 
 

1. Mf;Fj; jpRf;fs; 
2. epiyj;jj; jpRf;fs; 

 
jpRj;njhFg;Gfs; (Tissue system) 
 
 rhf;]; (1875) vd;gtu; jhtuq;fspy; cs;s jpRj;njhFg;Gfis %d;W tiffshf 
tifg;gLj;jpAs;shu;. 
 

(i) Njhy; jpRj;njhFg;G my;yJ Gwj;Njhy; jpRj;njhFg;G 
(ii) mbg;gil my;yJ jsj;jpRj; njhFg;G 
(iii) th];Fyhu; jpRj;njhFg;G 

 
ml;ltiz 12.1 y; jpRj;njhFg;Gfspd; gzpfs; jug;gl;Ls;s. 
 

jpRj;njhFg;G jpRf;fs; gzpfs; 
Gwj;Njhy; jpRj;njhFg;G Gwj;Njhy; kw;Wk; ngupnlu;k; ghJfhg;G> ePu; ,og;igj; 

jLg;gJ 
jsj;jpRj;njhFg;G  ghud;ifkh FNshud;ifkh 

Nfhyd;ifkh ];fpspud;ifkh 
• czT Nrkpj;jy; 
• xspr;Nru;f;if 
• ghJfhg;G 
• cWjpj;jd;ik 

th];Fyhu; jpRj;njhFg;G iryk; 
 

GNshak; 

• ePu; kw;Wk; 
fdpkq;fis 
flj;Jjy; 

• czTg; 
nghUl;fis 
flj;Jjy; 

 
 
Njhy; my;yJ Gwj;Njhy; jpRj;njhFg;G 
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 Gwj;Njhy; jpRj;njhFg;gpy;> Gj;Njhy;> Gwj;Njhy; Jiw kw;Wk; Gwj;Njhy; tsupfs; 
Mfpait cs;sd. xU jhtuj;jpd; ntspg;Gw mLf;F Gwj;NjhyhFk;. ,tw;wpy; gy rpwpa 
Jisfs; fhzg;gLfpd;wd. ,it Gwj;Njhy;Jiw (];NlhNkl;lh) vdg;gLk;. jz;L kw;Wk; 
,iyfspd; ntspg;Gw Rtupy; fpA+l;bf;fps; vd;w nkOFg;glyk; fhzg;gLfpwJ. fpA+l;bf;fps; 
ePuhtpg;Nghf;fpid jLf;fpwJ. Gwj;Njhypy; gy nry;fshyhd tsupfs; (biuNfhk;fs;) kw;Wk; 
Ntu;j;J}tpfs; fhzg;gLfpd;wd. 
 
Gwj;Njhy; jpRtpd; gzpfs; 
 

• Gwj;Njhy; cl;Gwj; jpRf;fisg; ghJfhf;fpwJ. 
• Gwj;Njhy; Jisfs; ePuhtpg;Nghf;F eilngw cjTfpd;wd.   
• Ntu;j;J}tpfs; ePu; kw;Wk; fdpkq;fis cwpQ;r gad;gLfpd;wd. 

 
mbg;gil my;yJ jsj;jpRj; njhFg;G 
 
 Gwj;NjhYk; th];Fyhu; jpRf;fSk; ePq;fyhf cs;s midj;J midj;J jpRf;fSk; 
,j;jpRj;njhFg;gpy; mlq;Fk;. ,jpy; 1. Gwzp> 2. mfj;Njhy;> 3. ngupirf;fps;> 4. gpj; Mfpait 
cs;sd. 
 
th];Fyhu; jpRj;njhFg;G 
 
 th];Fyhu; jpRj;njhFg;gpy; iryk; kw;Wk; GNshak; vd ,uz;L flj;J jpRf;fs; 
cs;sd. iryk; ePu; kw;Wk; fdpkq;fis jhtuj;jpd; midj;J cWg;GfSf;Fk; flj;JfpwJ. 
Gnshak; czTg; nghUs;fis jhtuj;jpd; gy;NtW gFjpfSf;F flj;JfpwJ.  
 
%d;W tifahd th];Fyhu; fw;iwfs; cs;sd. 
 

(i) Mug;Nghf;F mike;jit 
(ii) Xd;wpize;jit 
(iii) #o;e;jike;jit 

 
(i) Mug;Nghf;F mike;j th];Fyhu;fw;iw 
 
 iryKk; GNshaKk; mLj;jLj;J ntt;NtW Muq;fspy; mike;Js;sd. v.fh Ntu; 
 
(ii) xd;wpize;j th];Fyhu; fw;iw 
 
 iryKk; GNshaKk; xNu Muj;jpy; xU fw;iwapy; mike;Js;sd. ,tw;wpy; ,U 
tiffs; cs;sd. 
 
m. xUq;fike;jit 
 
 iryk; ikag;gFjpia Nehf;fpAk; GNshak; ntspg;Gwj;ij Nehf;fpAk; mike;Js;sd. 
 
 iryj;jpw;Fk; GNahaj;jpw;Fk; ,ilapy; Nfk;gpak; fhzg;gl;lhy; mit jpwe;j 
xUq;fike;j th];Fyhu; fw;iw vd;Wk; (v.fh - ,Utpj;jpiyj; jhtu jz;L) Nfk;gpak; 
fhzg;gltpy;iy vd;why; %ba xUq;fike;j th];Fyhu; fw;iw vd;Wk; %ba xUq;fike;j 
th];Fyhu; fw;iw vd;Wk; miof;fg;gLk;. (v.fh xUtpj;jpiyj; jhtu jz;L) 
 
M. ,Ugf;f xUq;fike;jit 
 
 ,t;tif th];Fyhu; fw;iwapy; iryj;jpw;F ntspg;gf;fKk; cs;sgf;fKk; GNahak; 
fhzg;gLfpwJ. (v.fh Ffu;gpl;lh) 
 
(iii) #o;e;jike;j th];Fyhu;fw;iw 
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 ,t;tifapy; iryj;ijr; #o;e;J GNshaNkh my;yJ GNshaj;ijr; #o;e;J #o;e;J 
iryNkh fhzg;gLk;. 
 
1. iryk; #o; th];Fyhu; fw;iw 
  
 Iryk; GNshaj;ij KOtJkhf #o;e;J fhzg;gLk;. v.fh burPdh 
 
2. GNshak; #o; th];Fyhu;fw;iw 
 
 GNshak; iryj;ij KOtJkhf #o;e;J fhzg;gLfpwJ. v.fh ghypNghbak; 
 
 
cs;Nehf;fpa iryk; (vz;lhu;f;) 
  
 GNuhl;Nlhiryk; ikaj;ij Nehf;fpAk; nkl;lh iryk;; ntspg;Gwj;ij Nehf;fpAk; 
fhzg;gLtJ. v.fh jz;L 
 
ntspNehf;fpa iryk; (vf;]hu;f;) 
 

GNuhl;Nlhiryk; ntspg;Gwj;ij Nehf;fpAk; nkl;lh iryk; ikaj;ij Nehf;fpAk; 
fhzg;gLtJ. v.fh. Ntu;. 
 
,Utpj;jpiyj; jhtuNtupd; cs;sikg;G (mtiu) 
 
 ,Utpj;jpiyj; jhtuNtupd; FWf;F ntl;Lj; Njhw;wj;jpy; fPo;fz;l gFjpfs; 
fhzg;gLfpd;wd. 
 
(i) vgpgpskh: Ntupd; ntspg;Gw mLf;F vgpgpskh my;yJ iuNrhnlu;kp]; vdg;gLk;. ,jpy; 
Gwj;Njhy; Jisfs; kw;Wk; fpA+l;bf;fps; fhzg;gltpy;iy. xU nry;yhy; Md Ntu;j;J}tpfs; 
fhzg;gLfpwJ. ,J iuNrhnlu;kp]; my;yJ igypngu]; mLf;F vd;Wk; miof;fg;gLfpwJ. 
 
(ii) Gwzp: ,J gy mLf;F nry; ,ilntspfSld;> $ba neUf;fkpd;wp mike;J ghud;ifkh 
nry;fshy; MdJ. ,g;gFjp ePu; kw;Wk; czTg; nghUl;fis Nrkpf;fpwJ. 

(iii) mfj;Njhy;: Gwzpapd; filrp mLf;F mfj;NjhyhFk;. ,J xU tupirapy; mike;j 
neUf;fkhd gPg;gha; tbt nry;fshy; MdJ. ,jd; Mur;Rtu;fspYk; cl;Gw fpilkl;l 
Rtu;fspYk; fh];Ngupad; gl;ilfs; fhzg;gLfpwJ. GNuhl;Nlhiryf; $WfSf;F vjpuhf 
mfj;Njhypy; ,e;j fh];Ngupad; gl;ilfs; fhzg;gltpy;iy. ,r; nry;fs; topr;nry;fs; vd 
miof;fg;gLfpwj. GwzpapypUe;J ePu; kw;Wk; ,ju nghUl;fs; topr;nry;fs; topahf iryj;ij 
milfpd;wd. 

(iv) ];By;: mfj;NjhYf;F cl;Gwkhf fhzg;gLk; midj;J gFjpfSk; ];By; vdg;gLfpwJ. 
,jpy; ngupirf;fps;> th];Fyhu; fw;iwfs; kw;Wk; gpj; Mfpait mlq;fpAs;sd. 

m. ngupirf;fps;: mfj;NjhYf;F cl;Gwkhf fhzg;gLk; xU mLf;F ghud;ifkh 
nry;fshFk;. gf;fNtu;fs; ,jpypUe;J jhd; Njhd;Wfpd;wd. 

M. th];Fyhu;j; njhFg;G: th];Fyhu; fw;iwfs; Mug;Nghf;F miktpy; cs;sd. 
iryk; ntspNehf;fpait kw;Wk; ehd;FKid nfhz;lit. iryj;jpw;Fk; GNshaj;jpw;Fk; 
,ilNa ghud;ifkhthy; Md ,izg;Gj;jpR cs;sJ. 

 ,. gpj;: ,sk; Ntu;fspy; eLtpy; gpj; fhzg;gLk; Kjpu;e;j Ntu;fspy; gpj; 
fhzg;gLtjpy;iy. 

xUtpj;jpiyj; jhtuNtupd; cs;sikg;G (Nrhsk;) 
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 xUtpj;jpiyj; jhtuNtupd; FWf;F ntl;Lj; Njhw;wj;jpy; fPo;fz;l gFjpfs; 
fhzg;gLfpwJ. 

i. vgpgpskh my;yJ iuNrhnlu;kp];: xU tpj;jpiyj; jhtuNtupd; ntspg;Gw mLf;F nky;ypa 
RtUila xU mLf;fhyhd ghud;ifkh nry;fshy; MdJ. ,jpy; Gwj;Njhy;Jisfs; kw;Wk; 
fpA+l;bf;fps; fhzg;gltpy;iy. Ntu;j;J}tpfs; kz;zpypUe;J ePu; kw;Wk; fdpk cg;Gf;fis 
cwpQ;Rfpd;wd. ,t;tLf;F cl;Gwj;jpRf;fisg; ghJfhf;fpwJ.  

ii. Gwzp: Gwdp gy mLf;F neUf;fkw;w ghud;ifkh nry;fshyhdJ. ,it ePu; kw;Wk; 
cztpidr; Nrkpf;fpd;wd. 

iii. mfj;Njhy;: Gwzpapd; filrpaLf;F mfj;Njhy; Mfk;. mfj;Njhy; fh];Ngupad; gl;ilfs; 
kw;Wk; topr; nry;fs; fhzg;gLfpd;wd. fh];Ngupad; gl;ilfs; #gupd; vd;w nghUshy; Md 
gl;ilfshFk;. 

iv. ];By;: mfj;NjhYf;F cl;Gwkhf mike;J midj;J jpRf;fSk; Nru;e;J ];By; vdg;gLk;. 
,J ngupirf;fps;> th];Fyhu;j; njhFg;Gfs;> gpj; Mfpatw;iw nfhz;Ls;sJ. 

m. ngupirf;fps;: ,J XuLf;F nky;ypa RtUila ghud;ifkh nry;fshy; MdJ. 
gf;fthl;L Ntu;fs; ,jpypUe;J Njhd;WfpwJ. 

M. th];Fyhu; jpRf;fs;: th];Fyhu; jpRf;fs;  Mug;Nghf;F miktpy; cs;sd. 
gyKidfisf; nfhz;l GNuhl;Nlhiry $Wfs; fhzg;gLtjhy; ,it gyKid iryk; 
vdg;gLk;. iryk; ntspNehf;fpait. ];fpspud;ifkhthyhd ,izg;Gj;jpR cs;sJ. 

,. gpj;: ikag;gFjpapy; gpj; fhzg;gLfpwJ. ,J nry; ,ilntspfSila ghud;ifkh 
nry;fshy; MdJ. ,e;j nry;fspy; jurk; Nghd;w nghus;fs; Nrkpf;fg;gl;Ls;sd.  

jhtu Ntupd; NtWghLfs;: 
 

t.vz; jpRf;fs; ,Utpj;jpiy jhtu 
Ntu; 

xUtpj;jpiy jhtu 
Ntu; 

1 iryf;fw;iwfspd; 
vz;zpf;if 

ehd;FKid iryk; gyKid iryk; 

2 Nfk;gpak; fhzg;gLfpwJ 
(,uz;lhk; epiy 
tsu;r;rpapd; nghOJ 
kl;Lk;) 

fhzg;gltpy;iy 

3.  ,uz;lhk; epiy 
tsu;r;rp 

cz;L ,y;iy 

4 gpj; my;yJ 
nkl;Ly;yh 

,y;iy cz;L 

  

,Utpj;jpiyj; jhtuj;jz;bd; cs;sikg;G (#upafhe;jp) 

 ,Utpj;jpiyj; jhtuj;jz;bd; cl;Gw mikg;gpy; fPo;fz;l jpRf;fs; fhzg;gLfpd;wd. 

1. Gwj;Njhy;: ,J ntspg;Gw mLf;fhFk;. ,J XuLf;fhyhd ghud;ifkh nry;fshyhdJ. ,jd; 
ntpsg;Gwj;jpy; fpA+l;bf;fps; glyk; fhzg;gLfpwJ. Gwj;Njhypd; gzp cl;Gwj;jpRit 
ghJfhg;gjhFk;. 

2. Gwzp:  Gwzp %d;w gFjpfshf gpupf;fg;gl;Ls;sJ. 

(i) Gwj;Njhybj;Njhy;: ,J 3 Kjy; 6 mLf;Ffshy; Md Nfhyd;ifkh nry;fshy; 
MdJ. ,t;tLf;F jhtuq;fSf;F cWjpiaj; jUfpwJ. 
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(ii) ikag;Gwzp: ,J xU rpy mLf;F FNshud;ifkh nry;fshy; MdJ. ,jpy; 
gRq;fzpfq;fs; fhzg;gLtjhy; xspr;Nru;f;if gzpia Nkw;nfhs;fpwJ. 

(iii) cl;Gw Gwzp: Gwzpapd; cl;Gwg; gFjpapy; ghud;ifkh nry;fs; rpy mLf;Ffs; 
fhzg;gLfpwJ. ,jd; gzp fhw;W gupkhw;wk; kw;Wk; czT Nrkpj;jyhFk;. 

(iv) mfj;Njhy;: Gwzpapd; filrp mLf;F mfj;NjhyhFk;. ,J XuLf;F gPg;gha; tbt 
nry;fshy; MdJ. ,jpy; jurk; fzhg;gLtjhy; jur mLf;F vdTk; miof;fg;gLfpwJ. 

3. ];By;: mfj;NjhYf;F cl;Gwkhf mike;j jz;bd; ikag;gFjp ];By; MFk;. ,jpy; 
ngupirf;fps;> th];Fyhu; fw;iwfs; kw;Wk; gpj; fhzg;gLfpd;wd. 

(i) ngupirf;fps;: mfj;NjhYf;Fk; th];Fyhu; fw;iwf;Fk; ,ilapy; fhzg;gLk;. gy 
mLf;F ghud;ifkh nry;fshy; Md gfjpahfk;. ,jd; ,ilapilNa ];fpspud;ifkhthy; Md 
jpl;Lf;fs; fhzg;gLfpd;wd. 

(ii) th];Fyhu; fw;iw: th];Fyhu; fw;iwfs; xd;wpize;jit> xUq;fike;jit> 
jpwe;jit kw;Wk; cs;Nehf;F iryk; nfhz;lit. 

(iii) gpj;: nry; ,ilntspfSld; fhzg;gLk; ghuz;ifkhthy; Md ikag;gFjp gpj; 
MFk;. ,jd; gzp czTg; nghUl;fisr; Nrkpg;gjhFk;.   

xUtpj;jpyj; jhtuj;jz;bd; cs;sikg;G (kf;fshr;Nrhsk;) 

 xUtpj;jpiyj; jhtuj;jz;bd; FWf;Fntl;Lj; Njhw;wj;jpy; fPo;fz;l gFjpfs; cs;sd. 

1. Gwj;Njhy;: ,J ntspg;Gw mLf;fhFk;. ,J XuLf;F ghud;ifkh nry;fshy; MdJ. ,jd; 
ntspg;Gwr;Rtupy; fpA+bf;fps; gbe;Js;sJ. gy nry; J}tpfs; fhzg;gltpy;iy. Gwj;Njhy; 
Jisfs; Fiwthf fhzg;gLfpd;wd. 

2. Gwj;Njhybj;Njhy;: ,t;tLf;F rpy mLf;F ];fpspud;ifkh nry;fshy; MdJ. 
,g;gFjpapd; ,ilapilNa FNshud;ifkh nry;fs; cs;sd. ];fpspud;ifkh jhtuq;fsf;F 
cWjpaspf;fpwJ. 

3. jsj;jpR: Gwj;Njhybj; NjhYf;F cl;Gwkhf cs;s midj;J gFjpfSk; jsj;jpR 
vdg;gLk;. ,it mfj;Njhy;> Gwzp> ngupirf;fps;> gpj; vd NtWgl;L fhzg;gltpy;iy. 

4. th];Fyhu;fw;iw: kz;il Xl;L tbt th];Fyhu; fw;iwfs; jsj;jpRtpy; rpjwpf; 
fhzg;gLfpd;wd. th];Fyhu; fw;iwfs; xd;wpize;j> xUq;fike;j> %ba kw;Wk; cs;Nehf;fpa 
iryk; nfhz;lit. xt;nthU th];Fyhu; fw;iwiar; Rw;wpAk; ];fpspud;ifkhthyhd fw;iw 
ciw cs;sJ. 

(i) iryk;: iryf;Foha;fs; Mq;fpy vOj;J ‘Y’ tbtpy; mike;Js;sJ. Kjpu;e;j 
th];Fyhu; fw;iwapy; rpy GNuhl;Nlhiryf; $Wfs; rpijtiltjhy; xU ,ilntsp 
Vw;gLfpwJ. ,jw;F GNuhl;Nlhiry ,ilNtsp vd;W ngau;. 

(ii) GNshak;: GNshak; ry;yilf;Foha; $Wfs;> Jizr;nry;fs; kw;Wk; 
ghud;ifkhtpidf; nfhz;lJ. GNshak; ehu;fs; fhzg;gltpy;iy. 

5. gpj;: ikaj;jpy; gpj; fhzg;gltpy;iy. 

jhtuj; jz;bd; NtWghLfs;: 

 
t.vz; jpRf;fs; ,Utpj;jpiyj; 

jhtujz;L 
xUtpj;jpiy jhtujz;L 
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1 Gwj;Njybj;Njhy; Nfhyd;ifkh ];fpspud;ifkh 
2  jsj;jpR Gwzp> mfj;Njhy; 

ngupirf;fps; kw;Wk; gpj; 
vd NtWgl;L 
fhzg;gLfpwJ 

,t;thwhd NtWghL 
fhzg;gltpy;iy 

3  th];Fyhu;fw;iw i. Fiwthd vz;zpf;if 
ii. tisa tbtpy; 
cs;sJ 
iii. jpwe;jit 
iv. fw;iw ciw 
,y;iy 

i. mjpfkhd vz;zpf;if 
Xuq;fspy; rpwpajhfTk; 
ikaj;jpy; ngupajhfTk; 
cs;sJ 
ii. rpjwpf; fhzg;gLfpwJ 
iii. %bait 
iv. fw;iw ciw cz;L  

4 ,uz;lhk; epiy 
tsu;r;rp 

cz;L ngUk;ghYk; ,y;iy 

5 gpj; cz;L ,y;;iy 
6 nkLy;yup fjpu;fs; cz;L ,y;iy 
 
,Utpj;jpiyj; jhtu ,iyapd; cs;sikg;G (Nky;fPo; NtWghLnfhz;l ,iy -kh) 
 
 ,Utpj;jpiy jhtu,iyapd; FWf;F ntl;Lj;Njhw;wj;jpy; fPo;fz;l gFjpfs; cs;sd. 
 
(i) Nky;Gwj;Njhy;: XuLf;F neUf;fkhd ghud;ifkh nry;fshy; MdJ. Nky;Gwj;Njhypd; 
ntspg;Gwj;jpy; fpA+bf;fps; glyk; cs;sJ. ,iyj;Jisfs; Fiwthd vz;zpf;ifapy; 
fhzg;gLfpd;wd. 
 
(ii) fPo;Gwj;Njhy;: ntspg;Gwj;jpy; rpA+bf;fpSld; XuLf;F neUf;fkhd ghud;ifkh nry;fshy; 
Md mLf;F fhzg;gLfpwJ. ,jpy; gy ,iyj;Jiwfs; cs;sd. xt;nthU ,iyj;JisAk; 
gRq;fzpfj;Jld; $ba ,uz;L fhg;G nry;fshy; #og;gl;Ls;sJ. ,iyj;Jiwfs; 
ePuhtpg;Nghf;F eilngw cjtp Gupfpd;wd. 
 
(iii) ,iyapilj;jpR: Nky;Gwj; NjhYf;F fPo;Gwj;NjhYf;Fk; ,ilNa fhzg;gLk; jsj;jpR 
,iyapilj;jpR my;yJ kPNrhgpy; vdg;gLk;. ,jpy; ghypNrl; ghud;ifkh kw;Wk; ];ghQ;rp 
ghud;ifkh vd ,U tif nry;fs; cs;sd. 
 
m. ghypNrl; ghud;ifkh: Nky;Gwj;NjhYf;F fPNo fhzg;gLfpwJ. neUf;fkhf mike;J 
ePskhd nry;fs;> mjpf gRq;fzpfq;fSld; fhzg;gLfpwJ. ,r;nry;fs; xspr;Nru;f;if gzpia 
Nkw;nfhs;fpd;wd. 
 
M. ];ghQ;rp ghud;ifkh: ,t;tLf;F ghypNrl; ghud;ifkhtpw;F fPNo cs;sJ. ,jpy; 
Nfhstbt my;yJ cUisahd my;yJ xOq;fw;w tbtk; nfhz;l nry;fs; neUf;fkpd;wp 
nry; ,ilntspfSld; mike;Js;sd. ,J thA gupkhw;wj;jpw;F cjTfpwJ. 
 
th];Fyhu;fw;iwfs;: th];Fyhu; fw;iwi ka euk;gpy; kw;Wk; gpw euk;Gg; gFjpfspy; 
mike;Js;sJ. th];Fyhu;fw;iwfs;> xd;wpize;jit> xUq;fike;jit kw;Wk; %bait. 
xt;nthU th];Fyhu; fw;iwiar; Rw;wpYk; ghud;ifkhthy; Md fw;iw ciw cs;sJ. 
th];Fyhu; fw;iwapy; iryk; Nky;Gwj;Njhiy Nehf;fpAk;> GNshak; fPo;Gwj;Njhiy Nehf;fpAk; 
mike;Js;sJ. 
 
xUtpj;jpiyj; jhtu ,iyapd; cs;sikg;G (,UgwKK; xj;j mikg;Gila ,iy – Gy;) 
 
 xUtpj;jpiyj;jhtu ,iyapd; cs;sikg;gpy; fPo;fz;l gFjpfs; fhzg;gLfpd;wd 
 
(i) Gwj;Njhy;: Nky;Gwj;Njhy; kw;Wk; fPo;g;Gwj;Njhy; fhzg;gLfpwJ Gwj;NjhyhdJ ghud;ifkh 
nry;fshy; MdJ. ,uz;L Gwj;Njhypd; ntspg;GwKK; fpA+l;bf;fps; glyKk;> Gwj;Njhy; Jis 
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(];NlhNkl;lh)fSk; cs;sd. Nky;Gwj;Njhypd; rpy nry;fs; nky;ypa RtUld; ngupjhf 
cs;sJ. ,it Gy;ypghu;k; nry;fs; vdg;gLfpd;wd. 
 
(ii) ,iyapilj;jpR: Nky;Gwj;NjhYf;Fk; fPo;Gwj;NjhYf;Fk; ,ilNa cs;s jsj;jpR 
,iyapilj;jpR vdg;gLk;. ,iyapilj;jpR ghypNrl; kw;Wk; ];ghQ;rp ghud;ifkh vd 
NtWghbd;wp fhzg;gLfpwJ. nry; ,ilntspfSld;> gRq;fzpfq;fSld; $ba xOq;fw;w 
nry;fs; fhzg;gLfpd;wd. 
 
(iii) th];Fyhu; fw;iwfs;: mstpy; rpwpaJk; ngupaJkhd gy th];Fyhu; fw;iwfs; 
fhzg;gLfpd;wd. xt;nthU th];Fyhu; fw;iwiar; Rw;wpYk; ghud;ifkh nry;fshy; Md 
fw;iw ciw cs;sJ. th];Fyhu; fw;iw %ba it. th];Fyhu; fw;iwapy; iryk; 
Nky;Gwj;Njhiy Nehf;fpAk; GNshak; fPo;Gwj;Njhiy Nehf;fpAk; mike;Js;sJ. 
 
 
,Utpj;jpiyj; jhtu kw;Wk; xUtpj;jpiyj; jhtu ,iyfSf;filNaahd NtWghLfs;: 
 

t.vz;  ,Utpj;jpiyj; jhtu 
,iy 

xUtpj;jpiyj; jhtu 
,iy 

1 Nky;fPo; NtWghL 
nfhz;l ,iy 

,Ugf;fKk; xj;j 
mikg;gila ,iy 

2 ,iyapilj;jpRtpyy; 
ghypNrl; ghud;ifkh 
kw;Wk; ];ghQ;rp 
ghud;ifkh vd;w 
NtWghL fhzg;gLfpwJ. 

,iyapilj; jpRtpy; 
ghypNrl; kw;Wk; ];ghQ;rp 
ghud;ifkh vd;w 
NtWghL 
fhzg;gltpy;iy. 

 
fzpfq;fs;: 
 
 jhtuq;fs; kw;Wk; My;fhf;fspd; fzpfq;fs; ,ul;ilr;rt;tpdhy; #og;gl;l 
Ez;ZWg;Gfs; ,ul;ilr;rt;tpdhy; #og;gl;l Ez;ZWg;Gfs; MFk;. ,it czT cw;gj;jp 
kw;Wk; Nrkpg;gjpy; <LgLfpd;wd. %d;W tifahd fzpfq;fs; cw;wd. 
 
gRq;fzpfk;  
(FNshNuhgpsh];l;)   – gr;irepwKila fzpfk; 
 
tz;zf;fzpfk;  
(FNshNuhgpsh];l;)   – kQ;rs;> rptg;G> MuQ;R epwKila fzpfk; 
 
ntspu;f;fzpfk;  
(ypA+f;Nfhgpsh];l;)  - epwkw;w fzpfk; 
 
gRq;fzpfj;jpd; mikg;G 
 
 gr;ir epwkpfis (Chlorophyll) nfhz;Ls;s fzpfk; gRq;fzpfk;. gRq;fzpfk; 2-10 
ikf;NuhkPl;lu; tpl;lKk; 1-2 ikf;NuhkPl;lu; jbkDk; nfhz;l xU ePs; cUz;il tbt nry; 
Ez;ZWg;ghFk;. 
 
1. ciw: gRq;fzpfk; ,ilntspAld; $ba cs; kw;Wk; ntspr;rt;Tfshy; #og;gl;Ls;sJ. 
 
2. ];l;Nuhkh: rt;tpd; cl;Gwk; Nkl;upf;]; vd miof;fg;gLk; ];l;Nuhkh gFjp cs;sJ. ,jpy; 
Gujr; Nru;f;iff;F Njitahd DNA> 70s iuNghNrhk; kw;Wk; gpw %yf;$Wfs; cs;sd. 
 
3. ijyf;fha;L: ];l;Nuhkhtpy; ,ilntspAld; $ba igNghd;w jl;Ltbt mikg;G 
fhzg;gLfpwJ. ,jw;F ijyf;fha;L vd;W ngau;. gy ijyf;fha;Lfs; xd;wd; kPJ xd;whf 
mLf;fp itf;fg;gl;l ehzak; Nghd;W cs;sJ. ,J fpuhdk; vd;W miof;fg;gLfpwJ. 
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4. fpuhdh: gy fpuhdhf;fs; xd;Nwhnlhd;W fpuhdh Nynky;yh my;yh ];l;Nuhkh 
Nynky;yhthy; ,izf;fg;gl;Ls;sJ. iuyf;fha;by; xspr;Nru;f;iffhd epwkpfs; cs;sd. 
 
gRq;fzpfj;jpd; gzpfs; 
 

1. Xspr;Nru;f;if 2. jurk; Nrkpj;jy; 3. nfhOg;G mkpy cw;gj;jp  
3. ypg;gpLfs; Nrkpg;G 5. gRq;fzpfk; cUthf;fk;. 

 
xspr;Nru;f;if 
 
 xspr;Nru;f;if vd;gJ (photo = light, synthesis = to build) jw;rhu;G Cl;l 
capupdq;fshd> My;fhf;fs;> jhtuq;fs;> gr;ira epwkpfisf; nfhz;l ghf;Bupaq;fs; 
Nghd;wit #upa Mw;wiyg; gad;gLj;jp jkf;F Ntz;bac zit jhNk jahupj;Jf; 
nfhs;Sk; epfo;r;rpahFk;. ,e;j epfo;r;rpapy; fhu;gd;il Mf;i]L kw;Wk; ePupd; cjtpahy;> 
#upa Mw;wiyg; gad;gLj;jp jkf;F Ntz;bac zit jhNk jahupj;Jf; nfhs;Sk; 
epfo;r;rpahFk;. ,e;j epfo;r;rpahy; fhu;gd;il Mf;i]L kw;Wk; ePupd; cjtpahy;> #upa xspapd; 
Kd;dpiyapy; gr;iraj;jpy; fhu;Nghi`l;Nul; jahupf;fg;gLfpwJ. ,e;epfo;r;rpapd; NghJ 
Mf;]p[d; (capu;tsp) ntspNaw;wg;gLfpwJ. 
 

 
 
Xspr;Nru;f;if eilngWk; ,lq;fs; 
 
 gRe;jhtuq;fspy; xspr;Nru;f;ifahdJ ,iyfs;> gRikahd jz;Lfs;> kw;Wk; 
kyu;nkhl;Lfs; Mfpa cWg;Gfspy; eilngWfpwJ. 
 
xspr;Nru;f;if epwkpfs; 
 
 xspr;Nru;f;ifapy; <LgLk; epwkpfs; xspr;Nru;f;if epwkpfs; vdg;gLfpd;wd. ,uz;L 
Kf;fpa epwkpfs; cs;sd. mit Kjd;ik epwkpfs; epwkpahFk;. ,it #upa Mw;wiy 
mjpfk; ftu;e;jpOf;Fk; jd;ik nfhz;ljhFk;. ,e;j epwkpahdJ #upa Mw;wiy Ntjp 
Mw;wyhf khw;WfpwJ. Mifahy; ,J tpidikak; vd;W miof;fg;gLfpwJ. Vida 
epwkpfshd gr;irak; b kw;Wk; fNuhl;bdha;L Nghd;wit Jiz epwkpfs; MFk;. ,it #upa 
Mw;wiy ftu;e;J Kjd;ik  epwkpf;F mDg;gptpLk;. Kjd;ik epwkp (tpidikak; - gr;irak; 
a) kw;Wk; JIz epwkpfs; (Vw;gp epwkp %yf;$Wfs; ikak;) ,uz;Lk; Nru;e;J xspj;njhFg;G 
vd;W miof;fg;gLfpwJ. 
 
xspr;Nru;f;ifapy; #upa xspapd; gq;F 
 
 xspr;Nru;f;ifapd; KO epfo;r;rpAk; gRq;fzpfj;jpd; cs;Ns eilgWfpwJ. Xsp rhu;e;j 
tpid my;yJ xsp tpid gRq;fzpfj;jpd; fpuhdhtpYk;> xsp rhuh tpid my;yJ 
,Us;tpid gRq;fzpfj;jpd; ];l;NuhkhtpYk; eilngWfpwJ. 
 
1. xsprhu;e;j tpid my;yJ xsp tpid (`py;tpid) 
 
 ,J uhgpd; `py; (1939) vd;gtuhy; Kjd; Kjypy; fz;lwpag;gl;lJ. ,e;epfo;T #upa 
xspapd; Kd;dpiyapy; iuyfha;L rt;tpy; eilngWfpwJ. xspr;Nru;f;if epwkpfs; #upa 
Mw;wiy <u;j;J ATP kw;Wk; NADPH2 it cUthf;Ffpd;wd. ,it ,uz;Lk; 
,Us;tpidf;Fg; gad;gLfpd;wd. 
 
2. xsprhuh tpid my;yJ ,Us;tpid (capu;nghUs; cw;gj;jp epiy) 
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 ,e;epfo;r;rpapd; NghJ xspr;rhu;e;j tpidapy; cz;lhd ATP kw;Wk; NADPH2 
cjtpAld; CO2 MdJ fhu;Nghi`l;Nul;lhf xLf;fkilfpwJ. ,J gRq;fzpfj;jpd; ];l;Nuhkh 
gfjpapy; eilngWfpwJ. ,e;epfo;r;rp fhy;tpd; Row;rp vdTk; miof;fg;gLfpwJ. ,jw;F #upa 
xsp Njit ,y;iy. 
 
 fhy;tpd; Row;rpapy; fhw;wpypUe;J CO2 k; xsp tpidapd; %yk; cz;lhd ATP kw;Wk; 
NADPH2 k; cs;EiofpwJ. 
 
xU nry;yhdJ Neupilahf Mw;wiy FSf;Nfh]pypUe;J ngwKbahJ. Rthrpj;jypd; 
NghJ FSf;Nfh]; Mf;]pfuzkile;J ntspNaWk; Mw;wy; ATP apy; Nrkpf;fg;gLfpwJ. 

 
 
Xspr;Nru;f;ifia ghjpf;Fk; fhuzpfs; 
 
m. cl;Gwf; fhuzpfs; 
 

(i) epwkpfs; 
(ii) ,iyapd; taJ 
(iii) fhu;Nghil;Nul;bd; nrwpT 
(iv) `hu;Nkhd;fs; 

 
M. ntspf;fhuzpfs; 
 

i. #upa xsp 

ii. fhu;gd; il Mf;i]L 

iii. ntg;gepiy 
iv. ePu;  
v. fdpkq;fs; 

 
ikl;Nlhfhz;l;upah 
 
 nry;ypd; fhzg;gLk; ,ioNghd;w my;yJ Jfs;Nghd;w irl;Nlhgpshr Ez;ZWg;G 
ikl;Nlhfhz;l;upahthFk;. ,tw;iw Kjd;Kjypy; 1857 Mk; Mz;L Nfhypf;fu; vd;gtu; 
tupj;jirr; nry;fspy; fz;lwpe;jhu;. nry;ypd; Mw;wy; ehzak; vd miof;fg;gLk;. ATP 
ikl;Nlhfhz;l;upahtpy; cw;gj;jpahtjhy; ikl;Nlhfz;l;upah nry;ypd; Mw;wy; epiyak; vd 
miof;fg;gLfpwJ. ikl;Nlhfhz;l;upahtpd; msT 0.5 2.0mto m   tiu gy;NtW msTfspy; 

NtWgl;L fhzg;gLfpwJ. ikl;Nlhfhz;lupahtpy; 60 - 70% Gujk;> 25 – 30% ypg;gpLfs; 5 – 
7% RNA> DNA kw;Wk; fdpkq;fSk; cs;sd. 
 
ikl;Nlhfhz;l;upahtpd; mikg;G 
 
 ikl;Nlhfhz;l;upahtpd; rt;Tfs;: cs; kw;Wk; ntspr;rt;Tfshy; #og;gl;l xU 

Ez;ZWg;ghFk;. xt;nthU rt;Tk; 60-70 A  jbkDilaJ. Ntspr;rt;thdJ totog;ghdJ. 
Midj;J %yf;$WfisAk; cl;nry;y mDkjpf;Fk;. ,jpy; nehjpfs;> Gujk; kw;Wk; ypg;gpLfs; 
fhzg;gLfpd;wd. ,r;rtpy; cs;s Nghupd; %yf;$Wfs; (Guj %yf;$Wfs;) ntsp%yf;$Wfs; 
nry;tjw;F fht;thahf nray;gLfpwJ. 
 
 
 
 cg;Gwr;rt;T gy kbg;GfSld; fhzg;gLfpwJ. ,it xU Nju;Tflj;J rt;thfTk;> 
Fwpg;gpl;l nghUl;fis kl;LNk nry;y mDkjpf;Fk;. ,jpy; flj;Jk; Gujq;fSk; nehjpfSk; 
cs;sd. ,jpy; 80% Gujk; kw;Wk; ypg;gpLfs; cs;sd. 
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 fpup];Nl: cl;Gwr;rt;tpy; fhzg;gLk; tpuy; Nghd;w ePl;rpfs; fpup];Nl vdg;gLk;. ,e;j 
fpup];lhthdJ gug;gsit mjpfupf;fpwJ kw;Wk; gy nehjpfisg; ngw;Ws;sd. 
 
 Mf;]pNrhk; my;yJ F1 Jfs;fs;: fpup];lhtpy; gy Ez;zpa nld;dpy; uhf;fl; tbt 
Jfs;fs; fhzg;gLfpd;wd. ,it Mf;]pNrhk;fs; (F1 Jfs;fs;) vd miof;fg;gLfpd;wd. ,it 
ATP cw;gj;jpapy; gq;Fnfhs;fpd;wd. 

ikl;Nlfhz;l;upahtpd; gzp 

• Rthrpj;jYf;F Njitahd xU Kf;fpa Ez;ZWg;ghFk;. ,jpy; Vuhskhd ATP f;fs; 
cUthfpd;wd. vdNt ,J nry;ypd; Mw;wy; ikak; my;yJ rf;jp epiyak; vd 
miof;fg;gLfpwJ. 

• nry;ypd; fhy;rpak; madpfspd; rkepiyiag; ghJfhf;fpwJ 

• nry;ypd; tsu;rpij khw;w nraypy; gq;F nfhs;fpwJ. 

Rthrpj;jpypd; tiffs; 

 Rthrpj;jy; vd;gJ capupdq;fSf;Fk; ntspr;#oYf;Fk; ,ilNa eilngWk; thA 
gupkhw;w epfo;r;rpahFk;. 

 jhtuq;fs; tspkz;lyj;jpypUe;J Mf;]p[id ngw;Wf; nfhz;L fhu;gd; il 
Mf;i]il ntspNaw;Wfpd;wd. ,e;j thA gupkhw;wj;jpw;F ntspr;Rthrk; vd;W ngau;. ,J 
xU ,aw;gpay; epfo;thFk;. nry;Yf;Fs;Ns czthdJ Mf;]pfuzkile;J Mw;wy; ngWk; 
capu;Ntjpapay; epfo;r;rpNa nry;Rthrk; vdg;gLk;. 

fhw;W Rthrk; 

 ,t;tif nry;Rthrj;jpy; czthdJ Mf;]p[d; cjtpahy; KOtJkhf 
Mf;]pfuzkile;J fhu;gd; il Mf;i]L> ePu; kw;Wk; Mw;wyhf khw;wg;gLfpwJ. ,e;j Rthrk; 
ngUk;ghyhd jhtuq;fs; kw;Wk; tpyq;Ffspy; eilngWfpwJ. 

6 12 6 2 2 26 6 6C H O O CO H O ATP+ → + +  

fhw;Wr; Rthrj;jpd; gbepiyfs; 

 m. fpisf;fhyp]p]; (FSf;Nfh]; gpsg;G): ,J xU %yf;$W FSf;Nfh]hdJ (6 
fhu;gd;) ,uz;L %yf;$W igUtpf; mkpykhf (3 fhu;gd;) gpsf;fg;gLk; epfo;r;rpahFk;. ,J 
irl;Nlhgpshrj;jpy; eilngWfpwJ. ,e;epfo;r;rpahdJ fhw;W kw;Wk; fhw;wpy;yh Rthrk; 
,uz;bw;Fk; nghJthdjhFk;. 

 M. fpug;Row;rp: ,e;epfo;r;rp ikl;Nlhfhz;l;upahtpd; cl;Gwj;jpy;eilngWfpwJ 
(cl;$o;kk; - matrix) fpisf;fhyp]p]; epfo;r;rpapd; Kbtpy; cz;lhd ,uz;L 
%yf;$WigUtpf; mkpyk; KOtJK; Mf;]pfuzk; mile;J fhu;gd; il Mf;i]L kw;Wk; 
ePuhf khWk; ,e;j Row;rpf;F fpuhg; Row;rp my;yJ l;iu fhu;ghf;]pypf; mkpy Row;rp (TCA 
Row;rp) vd;W ngau;. 

 ,. vyf;l;uhd; flj;Jk; rq;fpyp mikg;G: ikl;Nlhfhz;l;upahtpd; cl;Gwr;rt;tpy; 
vyf;l;uhd; flj;J rq;fpyp  vd;w vyf;l;uhd;fisflj;Jk; mikg;G cs;sJ. fpisf;fhyp]p]; 
kw;Wk; fpug; Row;rpapd; NghJ cz;lhd NADH2 kw;Wk; FADH2 tpy; cs;s Mw;wyhdJ 
,q;F ntspNaw;wg;gl;L mit NAD+ kw;Wk; FAD+ Mf Mf;]pfuzkilfpd;wd. 
,e;epfo;rpapd; NghJ ntsptUk; Mw;wy; ADP ahy; vLj;Jf;nfhs;sg;gl;L ATP Mf 
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cUthfpwJ. ,jw;F Mf;]pfuz gh];Ngl; Nrh;g;G vd;W miof;fg;gLk;. ,e;epfo;rpapd; NghJ 
ntspNahw;wg;gl;l vyf;luhid Mf;]p[d; vLj;Jf;nfhz;L epuhf (H2O) xLf;fkilfpwJ. 

fhw;wpy;yh Rthrk; 

 fhw;wpy;yh Roypy; mjhtJ Mf;]p[d;  ,y;yhj #oypy; eilngWk; RthrkhFk;. ,jpy; 
FSf;Nfh]hdJ vj;jdhyhfTk; (jhtuq;fspy;) my;yJ Nyf;Nlh]; MfTk; (rpy 
ghf;Bupaq;fspy;) ,q;F khw;wg;gLfpwJ. cld; CO2 ntspNaWfpwJ. 

6 12 6 2 2 52 2C H O CO C H OH ATP+ → +Mw; wy;  

Rtht <T (RQ) 

Rthrj;jypd; NghJ ntspNaw;wg;gl;l fhu;gd; il Mf;i][d; mstpw;Fk; ,ilNaAs;s 
tpfpjNk Rthr <T vdg;gLk;. 

2

2

CO

O
=

ntsplg; gLk; msT
Rthr < T  

TvLj; Jf; nfhs;sg; gLk;  msT
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10thmwptpay;  
myF– 13  

 
caphpdq;fspd; mikg;G epiyfs;  

 
mwpKfk;:  
 
,e;j caph;f;Nfhsj;jpy; fhzg;gLk; tpyq;Ffspd; mikg;G kw;Wk; tho;Kiwfspy; fhzg;gLk; 
gy;tifj; jd;ik kpFe;j Mr;rhpag;glj; jf;fjhfTk;> Mh;t%l;lf; $bajhfTk; cs;sJ. 
ek;ikr; Rw;wp ehk; fhzf;$ba caphpdq;fs; kpfr;rpyNt. Mdhy; ,t;Tyfpy; vz;zpylq;fh 
tpyq;F rpw;wpdq;fs; tho;e;J tUfpd;wd. tpyq;Fyfk; (Kingdom Animalia) vd;gJ KOFehz; 
cs;sjd; mbg;gilapy; KJFehz; mw;wit kw;Wk; KJFehZs;sit vd ,U gphpTfshfg; 
gphpf;fg;gl;Ls;sij ehk; mwpNthk;.  
 
Gtpapy; fhZk; tpyq;FfspilNa mtw;wpd; tho;Kiw> thoplk;> cUt mikg;G kw;Wk; ,dg; 
ngUf;f Kiw Mfpatw;wpy; kpfg;ngUk; mstpyhd NtWghLfs; fhzg;gLfpd;wd. 
,g;ghlg;gFjpapy; xU KJF ehzw;w caphp (ml;il) kw;Wk; xU KJF ehzw;w caphp 
(ml;il) kw;Wk; xU KJnfYk;Gs;s caphp (Kay;) Mfpatw;wpd; Gwj;Njhw;wk; kw;Wk; 
cs;sikg;gpay; gw;wpf; fw;f cs;Nshk;.  
 
ml;ilapd; tpyq;fpay; ngah; `pUbNdhpah fpuhDNyhrh (Hirudinaria granulosa) vd;gjhFk;. 
,jd; njhFjp tisj;jirg;GOf;fisr; rhh;e;jjhFk;. tisj;jirg; GOf;fs; vd;git cWg;G 
kz;ly mstpy; xUq;fikg;Gila>fz;lq;fshfg; gphpf;fg;gl;l> GO Nghd;w clyikg;gila> 
tpyq;FfshFk;.  
 
xhpf;NlhNyf]; fpA+dpFy]; (Oryctolagues cuniculus) - Kaypd; tpyq;fpay; ngauhFk;. ,jd; 
njhFjp KJFehZs;sit kw;Wk;> tFg;G – ghY}l;bfs; MFk;. ghY}l;bfNs tpyq;Fyfj;jpd; 
kpf cah;;e;j tFg;ghFk;. kw;w midj;J tif tpyq;Ffis tplkpfTk; Nkk;ghL mile;jit.  
 
,t;Taphpfs;> ghY}l;bfspd; kpfr; rpwg;ghdnjhU gz;G> ngz; caphpfspy; fhzg;gLk; ghy; 
Rug;gpfNs. ,t;Taphpfs; ntg;g ,uj;j caphpfs; kw;Wk; cly; KOtJk; cNyhkq;fshy; 
%lg;ngw;wit. 
 
ml;il kw;Wk; Kaypd; Gwj;Njhw;wk; cs;sikg;gpay;> cWg;G kz;lyq;fs; kw;Wk; mtw;wpd; 
nray;ghL gw;wp tphpthff; fw;Nghk;.  
 
 
`pUbNdhpah fpuhDNyhrh (,e;jpaf; fhy;eil ml;il):  

 
tifg;ghl;L epiy:  
 
njhFjp : tisj;jirg; GOf;fs;  
tFg;G   : `pUbdpah 
thpir  : Nej;Njhg;nlyplh  
Nghpdk;  : `pUbNdhpah  
rpw;wpdk;  : fpuhDNyhrh  
 
thoplKk;> tho;KiwAk;:  
 
`pUbNdhpah fpuhDNyhrh (,e;jpa fhy;eil ml;il) ,e;jpah> tq;fNjrk;> ghfp];jhd;> 
kpahd;kh; kw;Wk; ,yq;if Mfpa ehLfspy; fhzg;gLfpd;wd. ,t;Taphp ed;dPh; 
Fsq;fs;>Vhpfs;> rJg;G epyq;fs; kw;Wk; rpw;Nwhilfspy; tho;fpwJ. ,it Gw 
xl;Lz;zpfshfTk;> kPd;fs;> jtisfs;. fhy;eilfs; kw;Wk; kdpjdpd; ,uj;jj;ij 
cwpQ;Rk; rhq;fpNthu]; (,uj;j cwpQ;rpfs;) tifapdthfTk; cs;sd.  
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Gw mikg;gpay;:  
 
msT kw;Wk; cUtk;: ml;ilahdJ nkd;ikahd> GO Nghd;w> ePz;l> fz;l 
mikg;Gila cliyf; nfhz;lJ. ePSk; NghJ ehlh Nghd;Wk;> RUq;Fk; NghJ cUis 
Nghd;Wk; khwf;$baJ. 35 nr.kP ePsk; tiu tsuf; $baJ.  
 
epw mikg;G: clypd; KJFg; gFjpahdJ Mypt; gr;ir epwKk;> tapw;Wg; gFjpahdJ 
MuQ;R kQ;rs; my;yJ MuQ;R rptg;G epwKk; nfhz;lJ.  
 
fz;l mikg;G: nkl;lhnkhprf; fz;l mikg;G clypy; fhzg;LfpwJ. ml;ilapd; cly; 33 
fz;lq;fs; my;yJ Nrhikl;Lfs; vd;w gFjpfshfg; gphpf;fg;gl;Ls;sJ. ,f;fz;lq;fs; 
xd;wd;gpd; xd;whf mLf;fg;gl;Ls;sd. xt;nthU fz;lKk; Nkw;nfhz;L> NkNyhl;lkhf 
tisaq;fs; my;yJ md;Diyahfg; gphpf;fg;gl;Ls;sJ. ,dg;ngUf;f fhyj;jpy; $l;il 
(ff;$d;) cUthf;Ftjw;fhf 9 Kjy; 11 MtJ fz;lk; tiuapy; jw;fhypf fpisnly;yk; 
cUthfpwJ.  
 
czh;Ntw;gpfs;: clypd; KJFg;Gwj;jpy; Kjy; Ie;J fz;lq;fspy; Ie;J ,iz fz;fs; 
cs;sd. xt;nthU fz;lKk; gy Gilg;Gfshyhd czh;Ntw;gpfisf; nfhz;Ls;sd. 
tisa czh;Ntw;gpfs; xt;nthU tisaj;jpYk;> fz;l czh;Ntw;gpfs; xt;nthU 
fz;lj;jpd; Kjy; tisaj;jpYk; fhzg;gLfpd;wd.  
 
Xl;LwpQ;rpfs;: ml;ilapy; ,uz;L xl;LwpQ;rpfs; cs;sd. clypd; Kd; Kidapy; cs;s 
xl;LwpQ;rp Kd; xl;LwpQ;rp my;yJ tha; xl;LwpQ;rp vd miof;fg;gLfpwJ. ,J clypd; 
tapw;Wg;gFjpapy;> Kjy; Ie;J fz;lq;fis Mf;fpukpj;J mike;Js;sJ. clypd; ,Wjp 
VO fz;lq;fs; xd;wpize;J gpd; xl;LwpQ;rpia cUthf;Ffpd;wd. ,U xl;LwpQ;rpfSk; 
xl;bf;nfhs;sTk;> ,lk;ngah;r;rpf;Fk; gad;gLfpd;wd. Kd; xl;LwpQ;rpahdJ 
czT+l;lj;jpw;Fk; cjTfpwJ.  
 
Gwj;Jisfs;:  
 

1. tha;: Kd; xl;LwpQ;rpapd; ikaj;jpy; tha; fhzg;gLfpwJ.  
 

2. kyj;Jis: rpWJisahd ,J 26-MtJ fz;lj;jpd; KJFg;Gw ikag; (Mid – dorsal) 
gFjpapy; jpwf;fpwJ.  
 

3. neg;hPbaj;Jisfs;: neg;hPbaq;fs; 17 ,iz neg;hPbaj;Jisfs; %yk; clypd; 
ntspg;gFjpapy; jpwf;fpd;wd. ,j;Jisfs; 6 Kjy; 22 tiuapyhd fz;lq;fspy; 
xt;nthU fz;lj;jpd; filrp tisaj;jpd; tapw;Wg;gFjpapYk; fhzg;gLfpd;wd.  
 

4. Mz; ,dg;ngUf;fj; Jis: ,j;Jis 10 MtJ clw; fz;lj;jpd; ,uz;L kw;Wk; 
%d;whtJ tisaq;fspd; tapw;Wg;gFjpapd; ikaj;jpy; mike;Js;sJ.  
 

5. ngz; ,dg;ngUf;fj;Jis: ,J 11 MtJ fz;lj;jpd; ,uz;L kw;Wk; %d;whtJ 
tisaq;fspd; tapw;Wg;gFjpapd; ikaj;jpy; mike;Js;sJ.  

 
clw;gFg;G  
ml;ilapd; cly; MW gFjpfshfg; gphpf;fg;gl;Ls;sJ.  
 

gFjpfs;  fz;lq;fs;  
jiyg;gFjp Kjy; Ie;J fz;lq;fs; (1 – 5) tiu  
Kd; fpisnly;yg; gFjp 6, 7 kw;Wk; 8 MtJ fz;lq;fs; 

tiu  
fpisnly;yg; gFjp  9, 10 kw;Wk; 11 MtJ fz;lq;fs; 

tiu  
eLg;gFjp  12 Kjy; 22 tiu  
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gpd; my;yJ thy; gFjp  23 Kjy; 26 tiu 
gpd; xl;LwpQ;rpg; gFjp  27 Kjy; 33 tiu  

 
clw;Rth;:  
 

1. fpA+l;bfps; - ntsp mLf;F  
2. Gwj;Njhy; - fp+A+l;bfpis xl;b mbapy; fhzg;gLtJ  
3. Njhy; - Gwj;NjhYf;F mbapy; fhzg;gLtJ; ,izg;G jpRthy; MdJ.  
4. jir mLf;F – tl;l kw;Wk; ePs;thl;Lj; jirfshy; MdJ  
5. Nghl;hpaha;ly; jpR – ePs; jirfSf;Ff; fpNo cs;sJ. czTf; Fohiar; Rw;wp> 

clw;Fop KOtJk; epuk;gpAs;sJ.  
 

,lg;ngah;r;rp:  
ml;il> jsj;jpy; 1. tisjy; my;yJ Ch;jy; KiwapYk;> ePhpy; 2. ePe;Jjy; KiwapYk; 
,lg;ngah;r;rp nra;fpwJ.  
  
tisjy; my;yJ Ch;jy; ,af;fk;:  
 
,t;tif ,af;fkhdJ jirfspd; RUf;fk; kw;Wk; ePs;jy; %yk; eilngWfpwJ. 
,t;tpaf;fj;jpd; NghJ xl;bf;nfhs;tjw;F ,U xl;LwpQ;rpfSk; cjTfpd;wd.  
 
ePe;Jjy; ,af;fk;:  
 
ml;ilahdJ ePhpy; kpFe;j nrayhf;fj;Jld; ePe;jp> miy ,af;fj;ij Nkw;nfhs;fpwJ.  
 
rPud kz;lyk;:  
 
ml;ilapd; rPuz kz;lykhdJ ePz;l czTg; ghijiaAk;> rPuz Rug;gpfisAk; 
nfhz;lJ.  
 
czTf; Foy;  
 
ml;ilapd; czTg;ghij tha; Kjy; kyj;Jis tiu ePz;Ls;s Neuhd FoyhFk;. %d;W 
Muj; Jisahyhd tha;> Kd; xl;LwpQ;rpapd; ikag;gFjpapy; mike;J> rpwpa 
tha;f;FopapDs; ePs;fpwJ. tha;f;Fopapd; RtuhdJ> xU thpirapyike;j Ez;zpa 
gw;fisf; nfhz;l %d;W jhilfisg; ngw;Ws;sJ. ckpo;ePh;r; Rug;gpfspd; jpwg;Gfisf; 
nfhz;l ghg;gpy;yhf;fSk; jhilfspy; cs;sd. thAk;> tha;f; FopAk; Kjy; Ie;J 
fz;lq;fis Mf;fpukpj;Js;sd.  
 
tha;f;Fop> jirahyhd njhz;ilapDs; ePs;fpwJ. njhz;iliar; Rw;wpYk; ckpo;ePh;r; 
Rug;gpfs; mike;Js;sd. ,uj;jk; ciwe;JNghtijj; jLf;Fk; `pUbd; vd;w nghUs; 
ml;ilapd; ckpo;ePhpy; cs;sJ. njhz;ilahdJ FWfpa> Fl;ilahd czTf;Foha; 
%yk; jPdpg;igAld; ,izfpwJ.  
 
czTg;ghijapd; kpfg;nghpa gFjp jPdpg;ig MFk;. ,J njhlh;r;rpahf mike;j 10 
miwfisf; nfhz;lJ. ,t;tiwfs; tl;lj; Jisfs; %yk; xd;Wld; xd;W njhlh;G 
nfhz;Ls;sd. ,j;Jisfs; RUf;Fj;jirfshy; #og;gl;Ls;sd. xt;nthU miwapd; 
gf;fthl;bYk;> gpd;Ndhf;fp ePz;l> Xhpiz ig Nghd;w Fly;thy;fs; my;yJ ilth;bFyh 
mike;Js;sd. nkJthf nrhpg;gjw;fhf jPdpg;igAk;> mjd; Fly;thYk; mjpfsT 
cwpQ;rg;gl;l czthd ,uj;jj;ij Nrkpj;J itj;Jf; nfhs;fpd;wd.  
 
jPdpg;igapd; filrp miwahdJ tapw;wpDs; jpwf;fpwJ. tapW rpwpa Neuhd Flyhfj; 
njhlh;e;J> kyf;Flypy; jpwf;fpwJ. kyf;Fly; kyj;Jis topNa clypd; ntspg;Gwj;jpy; 
jpwf;fpwJ.  
 
czT> czT+l;lk;> rPuzk;:  
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ml;il> fhy;eilfs; kw;Wk; gpw tPl;L tpyq;Ffspd; ,uj;jj;ij czthfg; ngWfpwJ. 
czT+l;lj;jpd; NghJ ml;il mjd; gpd; xl;LwpQ;rp %yk; tpUe;Njhk;gpapd; clypy; 
cWjpahf xl;bf;nfhs;fpwJ. tha;f;F ntspg;Gwkhf JUj;jpf; nfhz;Ls;s jhilfspd; 
%yk; tpUe;Njhk;gpapd; Njhypy; %d;W Mu my;yJ Y tbt fhaj;ij Vw;gLj;JfpwJ. 
gpd;dh; jirahyhd njhz;il %yk; ,uj;jj;ij cwpQ;RfpwJ. ckpo;ePH; ,jd; kPJ 
nfhl;lg;gLfpwJ.  
 
rPuzkhfhj czthd ,uj;jk; jPdpg;ig miwfspYk;> Fly;thypYk; Nrkpf;fg;gLfpwJ. 
jPdpg;igapypUe;J RUf;Fj;Jisfs; %yk; tapw;Wf;F ,uj;jkhdJ> nrhl;L nrhl;lhf 
mDg;gg;gLfpwJ. Gujr; rPuz nehjp %yk; tapw;wpy; rPuzk; eilngWfpwJ. nrhpf;fg;gl;l 
,uj;jj;ij Fly; nkJthf cwpQ;rpf; nfhs;fpwJ. nrhpf;fg;glhj czT kyf;Flypy; 
Nrkpf;fg;gl;L> kyj;Jis topNa ntspNaw;wg;gLfpwJ.  
 
ml;ilfs;> `pUbd; vd;w Gujj;ijr; Rug;gjd; %yk; ,uj;j ciwitj; jLf;fpd;wd. 
NkYk; tpUe;Njhk;gpapd; clypy; xU kaf;fg;nghUisr; nrYj;Jtjd; %yk; ,it 
fbg;gij tpUe;Njhk;gpfs; czu Kbtjpy;iy.  
 
ml;ilapd; fz;l mikg;G:  
 

Gw kw;Wk; mf mikg;Gfs;  fhzg;gLk; fz;lq;fs;  
fz;l mikg;G  33 fz;lq;fs;  
Kd; xl;LwpQ;rp> tha;> fz;fs;  1 Kjy; 5 tiuahd fz;lq;fs;  
gpd; xl;LwpQ;rp  27 Kjy; 33 tiuahd fz;lq;fs; 
njhz;il  5 Kjy; 8 tiuahd fz;lq;fs;  
jPdpg;ig  9 Kjy; 18 tiuahd fz;lq;fs;  
tapW 19 MtJ fz;lk; 
Fly; 10 Kjy; 22 tiuahd fz;lq;fs;  
kyf;Fly; 23 Kjy; 26 tiuahd fz;lq;fs;  
kyj;Jis  26 MtJ fz;lk;  
neg;hPbaj; Jisfs;  6 Kjy; 22 tiuahd fz;lq;fs;  
Mz; ,dg;ngUf;fj; Jis  10 MtJ fz;lk; 
ngz; ,dg;ngUf;fj; Jis  11 MtJ fz;lk; 

 
Rthr kz;lyk;:  
ml;ilapy; Njhy; %yk; Rthrk; eilngWfpwJ. Gwj;Njhy; nry;fSf;F ,ilNa> nky;ypa 
,uj;jf; Foy; je;Jfpfisf; nfhz;l neUf;fkhd tiyaikg;G fhzg;gLfpwJ. ,j; 
je;JfpfspDs; ,uj;j clw;Fop jputk; epuk;gpAs;sJ. Rthr thAf;fspd; ghpkhw;wk; guty; 
Kiwapy; epfo;fpwJ. ePhpy; fiue;Js;s Mf;rp[d; Njhy; %yk; ,uj;j clw;Fop jputj;jpDs; 
guTfpwJ. mNj topapy; fhh;gd; il Mf;i]L clYf;F ntspNa guTfpwJ. Nfhior; Rug;G 
%yk; NjyhdJ <ukhfTk;>totog;ghfTk; itf;fg;gLfpwJ. NkYk; ,J cly; cyh;e;J 
NghtjpypUe;Jk; ghJfhf;fpwJ.  
 
Rw;Nwhl;l kz;lyk;:  
,uj;j clw;Fop kz;lyk; %yk; ml;ilapy; Rw;Nwhl;lk; eilngWfpwJ. cz;ikahd ,uj;jf; 
Foha;fs; ,y;iy. ,uj;jf;Foha;fSf;Fg; gjpyhf ,uj;jk; Nghd;w jputj;jhy; epug;gg;gl;l 
,uj;j clw;Fopf; fhy;tha;fs; mike;Js;sd. ,e;j clw;Fop jputkhdJ `PNkhFNshgpidf; 
nfhz;Ls;sJ.  
 
Rw;Nwhl;l kz;lyj;jpy; ehd;F ePz;l fhy;tha;fs; cs;sd. xU fhy;tha;  czTg;ghijapd; 
Nky; GwkhfTk;> kw;nwhU fhy;tha; czTg; ghijapd; fPo;g;GwkhfTk; mike;Js;sJ. kw;w 
,U fhy;tha;fSk; czTg;ghijapd; ,U gf;fq;fspYk; mike;Js;sd. ,t;tpU 
fhy;tha;fSk; cl;Gwk; thy;Tfisf; nfhz;L> ,jak; Nghd;W nray;gLfpd;wd. ehd;F 
fhy;tha;fSk; fPo;g;Gwj;jpy; 26 MtJ fz;lj;jpy; xd;whf ,izfpd;wd.  
 
euk;G kz;lyk;:  
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ml;il> ika> gf;fthl;L kw;Wk; ghpT euk;G kz;lyq;fisf; nfhz;Ls;sJ. ika euk;G 
kz;lyk; euk;G tisak; kw;Wk; Xhpiz tapw;Wg;Gw euk;G ehizg; ngw;Ws;sJ. euk;G 
tisakhdJ njhz;iliar; Rw;wpYk; mike;Js;sJ. ,J njhz;il Nky; euk;Gj;jpus; 
(%is) njhz;ilr; Rw;W euk;G ,izg;G kw;Wk; njhz;il fPo; euk;Gj; jpus; Mfpatw;iw 
cs;slf;fpaJ. njhz;il fPo; euk;Gj;jpus; njhz;ilapd; mbg;gFjpapy; - ehd;F ,iz 
euk;Gj; jpus;fspd; ,izthy; cUthfpAs;sJ.  
 
fopT ePf;f kz;lyk;:  
ml;ilapy; fopT ePf;fkhdJ neg;hPbah vdg;gLk; fz;lthhpahf mike;j> rpwpa RUz;l> 
,iz Foy;fs; %yk; eilngWfpwJ. 17 iz neg;hPbaq;fs; cs;sd. ,it 6 Kjy; 22 
tiuahd fz;lq;fspy; mike;j neg;hPbaj;Jisfs; %yk; ntspj;jpwf;fpd;wd.  
 
,dg;ngUf;f kz;lyk;:  
 
ml;il Xh; ,Ughy; caphp Vnddpy; xNu caphpapy; Mz; kw;Wk; ngz; ,dg;ngUf;f 
kz;lyq;fs; cs;sd.  
 
Mz; ,dg;ngUf;f kz;lyk;:  
 
12 MtJ fz;lk; Kjy; 22 MtJ fz;lk; tiu xt;nthU fz;lj;jpYk; Xhpiz tPjk; 
gjpndhU ,iz tpe;jfq;fs; cs;sd. mit tpe;jfg; igfs; vd;w Nfhs tbtg; igfshf 
cs;sd. xt;nthU tpe;jfj;jpypUe;Jk; tpe;J ntspr; nrYj;J ehsk; vd;w rpwpa Foha; 
Njhd;wp> mg;gFjpapYs;s tpe;J ehsj;Jld; ,izfpwJ. ,t;tpe;J ehskhdJ kpf mjpf 
RUs;fisg; ngw;W> tpe;J Kjph;r;rpg; ig my;yJ vgpbilkp]; Mf khWfpwJ. tpe;J 
ehsj;jpypUe;J ngwg;gLk; tpe;jZf;fis Nrkpf;f ,g;ig gad;gLfpwJ.  
 
vgpbilkp]; rpwpa ntspNaw;Wk; Fohahfj; njhlh;fpwJ. ,Ugf;f ntspNaw;Wk; Foha;fSk; 
xd;whf ,ize;J> ,dg;ngUf;f miwahf khWfpd;wd. ,t;tiwahdJ ,U gFjpfisf; 
nfhz;lJ mit  
1. RUz;l Guh];Nll; Rug;gpfs; kw;Wk; 2.  Mz; Fwpiaf; nfhz;l gpdpay; ig> Mz;Fwp 
Mz; ,dg;ngUf;f Jis %yk; ntspj;jpwf;fpwJ.  
 
ngz; ,dg;ngUf;f kz;lyk;:  
 
,k; kz;lyk; mz;lfq;fs;> mz;lf; Foy;fs;> nghJ mz;l ehsk; kw;Wk; ngz; ,dg;ngUf;f 
cWg;igf; (Nahdp) nfhz;Ls;sJ. 11MtJ fz;lj;jpd; tapw;Wg; gFjpapy; Xhpiz 
mz;lfq;fs; cs;sd. xt;nthU mz;lfKk; RUz;l ehlh Nghd;w mikg;GilaJ.  
 
mz;lfj;jpypUe;J mz;lq;fs; (rpidnry;fs;) tpLtpf;fg;gLfpd;wd xt;nthU 
mz;flj;jpypUe;Jk; xU rpwpa mz;lf; Foy; cUthfpwJ. ,U gf;f mz;lf; Foy;fSk; 
,ize;J xU nghJ mz;l ehskhfpwJ. ,g;nghOJ mz;l ehskhdJ Nghpf;fha; tbt 
NahdpapDs; jpwf;fpwJ. Nahdp 11 MtJ fz;lj;jpd; gpd;Gwj;jpy; tapw;Wg;Gw ikag; gFjpapy; 
mike;Js;sJ.  
 
fU tsh;r;rp:  
1. mff; fUTWjy; eilngWfpwJ. ,jidj; njhlh;e;J ff;$d; cUthfpwJ. ff;$d; Kl;ilf; 

$L vdg;gLk;. ,J 9> 10 kw;Wk; 11 MtJ fz;lq;fisr; Rw;wp cUthfpwJ.  
 

2. fUtsh;r;rp NeubahdJ Kl;ilf; $l;bDs; 1 Kjy; 24 fUf;fs; tsh;fpd;wd.  
 

3. Kjph;e;j ml;iliag; Nghd;w Njhw;wk; nfhz;l ,sk; ml;ilfs; ntsptUfpd;wd.  
 
ml;ilapd; kUj;Jtg; gad;fs;:  
ml;ilfs; ,uj;j ciwitj; jLj;J> ,uj;j Xl;lj;ij tpiuTg;gLj;Jtjpy; nray;jpwd; 
kpf;fit. Rw;Nwhl;lf; FiwghLfisAk;> ,uj;j xl;l kz;lyk; njhlh;ghd Neha;fisAk; 
ml;ilfs; Fzg;gLj;Jfpd;wd. NkYk; ml;ilapd; ckpo;ePhpypUe;J gphpj;njLf;fg;gLk; 
Ntjpg;nghUl;fs; cah; ,uj;j mOj;jj;ijf; Fiwf;Fk; kUe;Jfs; 
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jahhpf;fg;gad;gLfpd;wd.  
 

ml;ilapd; xl;Lz;zpj; jftikg;Gfs;:  
ml;ilfs; KJnfYk;gpfspd; ,uj;jj;ij cwpQ;rp> xl;Lz;zp tho;f;if Kiwia 
Nkw;nfhs;tjhy; mtw;wpd; clyikg;gpy; gy;NtW khWghLfisg; ngw;Ws;sd.  
 
1. njhz;il ,uj;jj;ij cwpQ;rg; gad;gLfpwJ.  

 
2. clypd; ,U KidfspYk; cs;s xl;LwpQ;rpfs; ml;ilia tpUe;Njhk;gpAld; cWjpahf 

,izj;Jf; nfhs;sg; gad;gLk; ft;Tk; cWg;Gfshfr; nray;gLfpd;wd.  
 

3. ml;ilapd; thapDs; fhzg;gLk; %d;W jhilfs; tpUe;Njhk;gpapd; clypy; typapy;yhj Y 
- tbt fhaj;ij cUthf;f cjTfpd;wd.  

 
4. ckpo; ePh;r; Rug;gpfshy; cUthf;fg;gLk; `pUbd; vd;w nghUs; ,uj;jj;ij ciwa 

tpLtjpy;iy. vdNt njhlh;r;rpahf ,uj;jk; fpilg;gJ cWjp nra;ag;gLfpwJ.  
 

5. gf;ff; fhy;fSk; (parapodia) kaph;f; fhy;fSk; (Setae) fhzg;gLtjpy;iy. VNddpy; 
,t;TWg;Gfs; ve;j tifapYk; Njitapy;iy.  

 
6. jPdpg;igapy; ,uj;jk; Nrkpf;fg;gLfpwJ. ,J ml;ilf;F gy khjq;fSf;F Cl;lkspf;fpwJ. 

,jd; fhuzkhf rPuz ePNuh> nehjpfNsh mjpf mstpy; Ruf;f Ntz;ba Njitapy;iy.  
 

,uj;jj;ij topa tpLjy; vd;gJ Nehahspapd; clypypUe;J er;R> mRj;jg; nghUs;fis 
ntspNaw;Wk; xU El;gkhFk;.  

 
xhpf;NlhNyf]; fpA+dpFy]; Kay;:  
tifg;ghl;L epiy:  
 
 njhFjp   : KJFehzpfs; 
 Jizj; njhFjp   : KJnfYk;gpfs;  
 tFg;G    : ghY}l;bfs;  
 thpir   : NyNfhkhh;/gh 
 Nghpdk;    : Xhpf;NlhNyf]; 
 rpw;wpdk;    : fpA+dpFy]; 
 
thoplKk;> tho;KiwAk;:  
Kay; xU rhe;jkhd kw;Wk; gae;j RghtKs;s tpyq;fhFk;. ,J tisapy; thOk;. jhtp 
,lk; ngauf;$ba ,t;tpyq;Ffs; cyfk; KOtJk; gutpf; fhzg;gLfpd;wd. ,it Gy; 
kw;Wk; Ks;sq;fp> Nful; Nghd;w fha;fwpfisAk;> fPiufisAk; cz;fpd;wd. ,it 
$l;lkhf thOk; ,ay;Gilait.  

 
Fs;s KayhdJ mopAk; mgha epiyapYs;s tpyq;F vd 1990 ,y; th~pq;ldpy; 
gl;bayplg;gl;lJ. thopl ,og;ghy; ,k;Kaypd; vz;zpf;ifAk;> guTYk; Fiwe;J NghdNj 
,jw;Ff; fhuzk;. khh;r; 2003 ,y; nfhyk;gpah tbepy Fs;s Kay; mopAk; epiyapYs;s 
tpyq;F vd mwptpf;fg;gl;lJ.  
 
Gwj;Njhw;wk;:  
msT> tbtk;l kw;Wk; epwk;: KayhdJ ePz;l> rw;Nw cUis tbt ciyf; nfhz;lJ. 
Mz; kw;Wk; ngz; Kay;fs; xNu msTilait. ,it Rkhh; 45 nr.kP ePsKk;> Rkhh; 2.25 
fpfp vilAk; ngWk; msTf;F tsh;git. nts;is> fUg;G kw;Wk; nts;is epwk; cl;gl 
gy;NtW epwq;fspy; fhzg;gLfpd;wd. cliy ntJ ntJg;ghf itj;jpUf;f 
cNyhkq;fshy; %lg;gl;Ls;sJ.  
 
clw;gphpTfs;: Kaypd; clyhdJ jiy> fOj;J> cly; kw;Wk; thy; vdg; 
gphpf;fg;gl;Ls;sJ.  
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jiyjiy Kl;il tpbtkhdJ gpsTgl;l Kftha; nfhz;lJ. jiyapy; tha;> 
ehrpj;Jisfs;> fz;fs;> fhJfs; kw;Wk; czh; cNuhkq;fs; cs;sd. tha; NkYjL 
kw;Wk; fPOjl;lhy; #og;gl;l fpilkl;lg; gpsthf cs;sJ. tha;f;F rw;W NkNy rha;thd 
Jisfshf ,U ehjpj;Jisfs; cs;sd. NkYjl;bd; ,U GwKk; czh; cNuhkq;fs; 
my;yJ %f;F Kbfs; (Vibrissae) ntspNa ePl;bf; nfhz;Ls;sd. miraf;$ba> nghpa 
,U Gwr;nrtp my;yJ nrtp kly;fs; jiyapd; Nky; gFjpapy; fhzg;gLfpd;wd.  
 
fOj;J jiyia clYld; fOj;J ,izf;fpwJ. ,J jiyiaj; jpUg;Gtjw;F 
cjTfpwJ.  
 
cly; clypd; Kd;gFjp khh;G vdTk;> gpd;gFjp tapW vdTk; gFf;fg;gl;Ls;sJ. ngz; 
caphpfspy; khh;Gf;Fk;> tapw;Wf;Fk; ,ilg;gl;l gFjpapy; ehd;F my;yJ Ie;J khh;Gf; 
fhk;Gfs; my;yJ ghy; fhk;Gfs; fhzg;gLfpd;wd.  
 
clypy; Ie;J tpuy;fisf; nfhz;l ,U ,iz fhy;fs; ,izf;fg;gl;Ls;sd. 
Kd;dq;fhy;fs; gpd;dq;fhy;fis tplf; Fl;ilahdit. midj;J tpuy;fspYk; tis 
efq;fs; fhzg;gLfpd;wd.  
 
tapw;wpd; ,Wjpapy;> thypd; mbapy; kyj;Jis cs;sJ. ngz; tpyq;Ffspd; 
tapw;Wg;gFjpapy; rpW gpsT Nghd;w ngz;Fwp cs;sJ. Mz; tpyq;Ffspy; kyj;Jisapd; 
mUNf tapw;Wg;Gwj;jpy; Mz; Fwp mike;Js;sJ. Mz;Fwpapd; ,UGwKk; xhpiz 
tpijg;igfs; cs;sd. tpijg;igfspd; cs;Ns tpe;jfq;fs; cs;sd.  
 
thy; thy; Fl;ilahdJ. ,J kw;w Kay;fSf;F mgha iriffis toq;f cjTfpwJ.  
 
Gwj;Njhy;:  
clypd; ntspg;Gwk; Gwj;Njhyhy; #og;gl;Ls;sJ. cNuhkk;> tis efq;fs;> tpah;itr; 
Rug;gpfs;> vz;nza; Rug;gpfs;> ghy; Rug;gpfs; Mfpait Gwj;Njhypd; khWghLfshFk;. 
ghy; Rug;gp Njhypd; khWghlhFk;. ,J Ruf;Fk; ghy; Kay; Fl;bfspd; czthfpwJ. 
tpah;it kw;Wk; vz;nza; Rug;gpfs; cly; ntg;gepiyiag; guhkhpf;fpd;wd.  
 
clw;Fop:  
 
Kay; xU cz;ikahd clw;FopAila tpyq;F. clypd; cl;gFjp FWf;Fj; jLg;ghd 
cjutpjhdk; %yk; khh;giwahfTk;> tapw;wiwahfTk; gphpf;fg;gl;Ls;sJ. cjutpjhdk; 
ghY}l;bfspy; kl;LNK fhzg;gLk; xU rpwg;Gg; gz;ghFk;. cjutpjhdj;jpd; tbtj;ij 
khw;Wtjd; %yk; Rthr ,af;fq;fs; eilngWfpd;wd.  
 
khh;giwapy; ,jaKk;> EiuaPuy;fSk; mike;Js;sd. tapw;wiwapy; rPuz> fopT ePf;f 
kw;Wk; ,dg;ngUf;f kz;lyq;fs; mike;Js;sd.  
 
rPuz kz;lyk; :  
rPuz kz;lyk; czTg; ghij kw;Wk; rPuz Rug;gpfis cs;slf;fpaJ. czTg;ghijapy; 
tha;> tha;f;Fop> njhz;il> czTf;Foha;> ,iug;ig> rpWFly;> Fly; ePl;rp> ngUq;Fly; 
kw;Wk; kyj;Jis Mfpatw;iw cs;slf;fpaJ.  
 
thahdJ NkYjL kw;Wk; fPOjl;lhy; #Og;gl;l FWf;Fg; gpsthFk;. ,J tha;f;FopapDs; 
ePs;fpwJ. tha;f; Fop Nkw;Gwk; md;dj;jhYk;> mbg;Gwk; njhz;ilahYk; #og;gl;Ls;sJ. 
tha;f;Fopapd; jsg;gFjpapy; jirahyhd ehd;F cs;sJ. jhilfspy; gw;fs; cs;sd.  
 
tha;f;FopahdJ njhz;ilapd; %ykhf czTf;Fohahfj; njhlh;fpwJ. czTf;Foha; 
,iug;igapDs; jpwf;fpwJ. ,iug;igiaj; njhlh;e;J rpWFly; mike;Js;sJ. nky;ypa 
RtUila Fly;thy; ePl;rp>rpWFlYk; ngUq;FlYk; rpe;jpf;Fkplj;jpy; fhzg;gLfpwJ. ,jpy; 
cs;s ghf;Bhpah> nry;YNyhirr; nrhpf;f cjTfpwJ. rpWFly; ngUq;Flyhfj; 
njhlh;fpwJ. ngUq;Flypy; Nfhyd; kw;Wk; kyf;Fly; vd;w ,U gFjpfs; cs;sd. 
kyf;Fly; kyj;Jis %yk; ntspj; jpwf;fpwJ.  
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rPuzr; Rug;gpfs;:  
ckpo;ePh;r; Rug;gpfs;> ,iug;igr; Rug;gpfs;> fy;yPuy;> fizak; kw;Wk; rpWFly; Rug;gpfs; 
Nghd;wit rPuzr; Rug;gpfshFk;. ,r;Rug;gpfs; ruf;Fk; nehjpfs; czTg; ghijapy; 
cztpd; nrhpkhdj;jpw;Fj; Jiz GhpAk;.  
 
Kaypd; gy;yikg;G:  
 
gw;fs; fbdkhd> vYk;G Nghd;w mikg;Gfs;. ,it czTg; ngUl;fis ntl;Ltjw;Fk;> 
nky;Ytjw;Fk;> miug;gjw;Fk; gad;gLfpd;wd. Kay; jd; tho;ehspy; ,U njhFjp 
gw;fisg; ngWfpwJ. ,t;thW xU tpyq;fpd; tho;ehspy; ,U njhFjp gw;fs; fhzg;gLk; 
epiy ',U Kiw Njhd;Wk; gy;yikg;G' vdg;gLfpwJ. Kaypd; gw;fs; ntt;NtW 
tifapd. ,j;jifa gy;yikg;Gf;F 'khWgl;l gy;yikg;G' vd;W ngah;. ghY}l;bfspy; 
ehd;F tifg; gw;fs; fhzg;gLfpd;wd. mit ntl;Lk; gw;fs; (I), Nfhiug;gw;fs; (C), Kd; 
filtha;g; gw;fs; (PM) kw;Wk; gpd;filtha;g; gw;fs; (M) MFk;. ,it gy; tha;ghl;bd; 
%yk; Fwpf;fg;gLfpd;wd.  
 
 
xU ghY}l;bapy; fhzg;gLk; gw;fisg; gw;wp RUf;fkhf vOJk; KiwNa gy; tha;g;ghL 
MFk;. xU ghY}l;bapd; Nky; kw;Wk; fPo;j; jhilfspd; xU gf;fj;jpy; kl;Lk; fhzg;gLk; 
ntt;NtW tifg; gw;fspd; vz;zpf;ifia ,J Fwpf;fpwJ. Kaypd; gy; tha;g;ghL 

2 0 3 3
, , . , .

1 0 2 33
I C PM M

 
 
 

,J gpd;tUkhW vOjg;gLk; 
2033

1023
KaYf;F Nfhiug;gw;fs; 

fpilahJ.  
 
 
Kaypd; ntl;Lk; gw;fSf;Fk;> Kd; filtha;g; gw;fSf;Fk; ,ilNaahd ,ilntspg;gFjp 
lha];Bkh my;yJ gy; ,ilntsp vd miof;fg;gLfpwJ. nky;Yk; NghJk;> miuf;Fk; 
NghJk; czitf; ifahStjw;F ,e;j gy; ,ilntsp gad;gLfpwJ.  
 
Rthr kz;lyk;:  
Kaypd; Rthrk; xhpiz EiuaPuy;fshy; epfo;j;jg;gLfpwJ. ,it nkd;ikahd gQ;R 
Nghd;w jpRf;fshy; Mf;fg;gl;L> khh;Gf;$l;bDs; itf;fg;gl;Ls;sd. khh;giwahdJ KJFg; 
Gwj;jpy; KJnfYk;Gj; njhluhYk;> tapw;Wg;Gwj;jpy; khh;ngYk;ghYk;> gf;fthl;by; tpyh 
vYk;GfshYk; #og;gl;Ls;sJ. khh;giwapd; fPo;g;gFjpapy; Ftpe;j cjutpjhdk; 
mike;Js;sJ.  
 
xt;nthU EiuaPuYk; g;@uh vd;w ,ul;ilr; rt;Tfshy; Md ciwahy; #og;gl;Ls;sJ. 
ntspg;Gwf; fhw;W> Gw ehrpj;Jisfs; topahf Rthrg; ghijapy; Eioe;J njhz;ilia 
milfpwJ. njhz;ilapypUe;j Fuy;tis topahf %r;Rf; FohapDs; fhw;W EiofpwJ. 
%r;Rf Fohapd; Nkw;gFjp mfd;W Fuy; ngl;bahf khwpAs;sJ. Nyhpq;]; vdg;gLk;. 
,f;Fuy;ngl;bapd; Rth; ehd;F FUj;njYk;Gj; jfLfshy; tYT+l;lg; ngw;Ws;sJ. 
Fuy;ngl;bapDs; cs;s Fuy; ehz;fs; mjph;tiltjhy; xyp cUthfpwJ. Fuy;ngl;b 
buf;fpah my;yJ %r;Rf; Fohahfj; njhlh;fpwJ.  
  
%r;Rf;Fohapd; topNa fhw;W vspjhfr; nrd;W tUk; tifapy; mjd; Rth;fs; 
FUj;njYk;G tisaq;fshy; jhq;fg;gLfpd;wd. czthdJ Fuy;tis topahf %r;Rf; 
FohapDs; nry;tij Fuy;tis %b jLf;fpwJ. %r;Rf;Foha; khh;Gg; gFjpia 
mile;jJk; ,U %r;Rf; fpisf; Foy;fshfg; gphpe;J> xt;nthU fpisf;FoYk; xU 
EiuaPuypDs; EiofpwJ. ,k; %r;Rf; fpisf;Foy;fs; %r;R Ez;fpisf; Foy;fshfg; 
gphpe;J> fhw;W Ez;ziwfspy; KbfpwJ.  
 
Rthrr; nraypay;: 
Rthr epfo;Tfs; cl;Rthrk; (fhw;iw cs;spOj;jy;) kw;Wk; ntspr;Rthrk; (fhw;iw 
ntspj; js;Sjy;) Mfpatw;iw cs;slf;fpaJ. ,e;epfo;Tfs; %yk; thA ghpkhw;wk; 
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epfo;fpwJ. cl;Rthrk; xU nray;kpF epfo;thFk;. Mdhy; ntspr;Rthrk; xU ke;j 
epfo;thFk;.  
 
Rw;Nwhl;l kz;lyk;:  
Kaypd; Rw;Nwhl;l kz;lyk;l ,uj;jk;> ,uj;jf; Foha;fs; kw;Wk; ,jak; Mfpatw;iwf; 
nfhz;;lJ. ,jak; Nghpf;fha; tbtj;jpy; khh;giwapDs; ,U EiuaPuy;fSf;Fk; ,ilapy; 
mike;Js;sJ. ,jak; nghpfhh;bak; vd;w ,ul;ilr; rt;Tfshy; Md ciwahy; 
#og;gl;Ls;sJ.  
 
,jak; ,U Mhpf;fps;fs; kw;Wk; ,U ntz;l;hpf;fps;fs; vd ehd;F miwfisf; nfhz;lJ. 
tyJ kw;Wk; ,lJ Mhpf;fps;fs;> Mhpf;fps;> ,ilj; jLg;Gr; Rtuhy; gphpf;fg;gl;Ls;sd. 
,NjNghy;> tyJ kw;Wk; ,lJ ntz;l;hpf;fps;fs;> ntz;lhpf;fps; ,ilj; jLg;Gr; Rtuhy; 
gphpf;fg;gl;Ls;sd. tyJ Mhpf;FNyh – ntz;l;hpf;Fyhh; Jis %yk; tyJ Mhpf;fps;> 
tyJ ntz;l;hpf;fpspDs; jpwf;fpwJ. ,j;Jis %tpjo; thy;tpdhy; fhf;fg;gLfpwJ. ,lJ 
mhpf;FNyh - ntz;l;hpf;Fyhh; Jis %yk; jpwf;fpwJ. ,j;Jisia <hpjo; thy;T my;yJ 
kpl;uy; thy;T fhf;fpwJ. EiuaPuy; tisT kw;Wk; ngUe;jkdp jpwf;Fk; ,lq;fspy; 
miur;re;jpu thy;Tfs; cs;sd.  
 
,U Nkw;ngUQ;rpiufs; (Kd;Nfty; riufs;) kw;Wk; xU fPo;g;ngUQ;rpiu (gpd;Nfty; rpiu) 
%yk; clypd; midj;Jg; ghfq;fspypUe;Jk; Mf;rp[d; ePf;fk; ngw;w ,uj;jj;ij tyJ 
Mhpf;fps; ngWfpwJ. ,lJ Mhpf;fps;> EiuaPuy; rpiufs; %yk; EiuaPuy;fspypUe;J 
Mf;rp[Ndw;wg;gl;l ,uj;jj;ijg;  ngWfpwJ. tyJ ntz;l;hpf;fpspypUe;J EiuaPuy; 
tisT fpsk;gp> Mf;rp[d; Fiwe;j ,uj;jj;ij EiuaPuy;fSf;F vLj;Jr; nry;fpwJ. ,lJ 
ntz;l;hpf;fpspypUe;J rp];lkpf; tisT fpsk;gp> Mf;rp[d; kpFe;j ,uj;jj;ij clypd; 
midj;J ghfq;fSf;Fk; mDg;GfpwJ.  
 
euk;G kz;lyk;:  
Kaypd; euk;G kz;lyk; ika euk;G kz;lyk; (CNS), GwmikT euk;G kz;lyk; (PNS) 
kw;Wk; jhdpaq;F euk;G kz;lyk; (ANS) Mfpatw;iw cs;slf;fpaJ.  
 
ika euk;G kz;lyj;jpy; %isAk;> jz;LtlKk; mlq;fpAs;sd. GwmikT euk;G 
kz;lyj;jpy; 12 ,iz %is euk;GfSk;> 37 ,iz jz;Ltl euk;GfSk; cs;sd. 
jhdpaq;F euk;G kz;lykhdJ NkYk; ghpT kw;Wk; ,izg; ghpT euk;G kz;lyq;fshfg; 
gphpf;fg;gl;Ls;sJ.  
 
%is kz;ilNahl;bDs; mike;Js;sJ. ,J %d;W rt;Tfshy; #og;gl;Ls;sJ. 
ntspr;rt;T bA+uhNkl;lh; vdTk;. cl;rt;T gahNkl;lh; vdTk;> ,ilr;rt;T muf;dha;L 
ciw vdTk; miof;fg;gLfpd;wd. %isahdJ Kd; %is> eL%is kw;Wk; gpd;%is 
vdg; gphpf;fg;gLfpwJ. Kd;%is XHpiz Efh;r;rpf; fJg;Gfs;> ngU%is miuf; 
Nfhsq;fs; kw;Wk; ilad;nr/gyhd; Mfpa gFjpfisf; nfhz;Ls;sJ. ngU%is 
miuf;Nfhsq;fs; ,uz;Lk; fhh;g]; fNyhrk; vd;w FWf;F euk;Gg; gl;ilahy; 
,izf;fg;gl;Ls;sd.  
 
eL%is> ghh;itf; Nfhsq;fisf; nfhz;Ls;sJ. gpd; %isapy; rpW%is> ghd;]; 
ntNuhyp kw;Wk; KFsk; Mfpait cs;sd. %is Fwpj;j tphpthd nra;jpfis euk;G 
kz;lyk; vd;w ghlj;jpy; fw;fyhk;.  
 
rpWePuf ,dg;ngUf;f kz;lyk;:  
 
,J fopTePf;f kw;Wk; ,dg;ngUf;f kz;lyq;fis cs;slf;fpaJ. fUepiyapy; 
cs;sNghJ ,t;tpU kz;lyq;fSk; jdpj;jdpNa tsh;r;rpailfpd;wd. Mdhy; Kjph; 
caphpapy; ,k;kz;lyq;fs; xd;wpize;J> rpWePuf ,dg;ngUf;f kz;lyk; vd;w xNu 
kz;lykhfpwJ.  
 
fopTePf;f kz;lyk;:  
rpWePufq;fs; fUQ;rptg;G epwKk;> mtiu tpij tbtKk; nfhz;L tapw;wiwapy; 
mike;Js;sd. xt;nthU rpWePufKk; gy ne/g;uhd;fshy; Mf;fg;gl;l nkl;lhne/g;hpf; 
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tifiar; Nrh;e;jjhFk;. rpWePufq;fs; ,uj;jj;jpypUe;J iel;u[d; rhh; fopTg; 
nghUs;fisg; gphpj;njLj;J> A+hpah tbtpy; ntspNaw;Wfpd;wd.  
 
,uz;L rpWePuf ehsq;fSk; rpW ePh;g;igapd; gpd;Gwj;jpy; jpwf;fpd;wd. rpW ePh;g;ig> 
jirahyhd rpWePh;g; Gwtop %yk; ntspj;jpwf;fpd;wJ.  
 
,dg;ngUf;f kz;lyk;:  
Kay;fspy; Mz; ngz; caphpfs; jdpj;jdpNa fhzg;gLfpd;wd. Kay;fspd; Mz;> ngz; 
,dg;ngUf;f kz;lyj;jpd; mikg;G kw;Wk; mjd; Jiz ghYWg;Gfs; Fwpj;Jk; fPNo 
fhz;Nghk;.  
 
Mz; ,dg;ngUf;f kz;lyk;:  
 
Kaypd; Mz; ,dg;ngUf;f kz;lyk; Xhpiz tpe;jfq;fs; kw;Wk; mtw;NwhL njhlh;Gila 
ehsq;fs; Mfpatw;iwf; nfhz;Ls;sJ. tpe;jfq;fs; tpe;J nry;fiis cw;gj;jp 
nra;fpd;wd. tpe;jfq;fs; tapw;Wf;F ntspNa njhq;fpf; nfhz;bUf;Fk;> Njhyhyhd 
tpijg;igfspDs; mike;Js;sd. xt;nthU tpe;jfKk; tpe;J Ez;Foy;fs; vd;w RUz;l 
Foy;fspd; njhFg;igf; nfhz;Ls;sJ. ,f;Foy;fspy; tpe;J nry;fs; 
Kjph;r;rpailAk;NghJ> mit Nrfhpf;Fk; ehsq;fspy; Njf;fg;gl;L> vgpbilkpRf;Ff; 
flj;jg;gLfpd;wd. ,Ugf;f tpe;J ehsq;fSk; rpWePh;g;igf;F rw;W fPNo rpWePh; tbFohapy; 
,izfpd;wd. rpWePh; tbFoha; gpd;Ndhf;fp nrd;W> Mz;Fwpapy; Nrh;fpwJ.  
 
,dg;ngUf;fj;jpy; gq;Fnfhs;Sk; %d;W Jizr; Rug;gpfs; cs;sd. mit KiwNa 
Guh];Nll; Rug;gp> nfsg;gh; Rug;gp kw;Wk; foptplr; Rug;gpfs; MFk;.  
 
ngz; ,dg;ngUf;f kz;lyk;:  
 
Kaypd; ngz; ,dg;ngUf;f kz;lyj;jpy; Xhpiz mz;lfq;fSk;> njhlh;Gila 
Rug;gpfSk; cs;sd. ,it rpWePufq;fSf;Fg; gpd;dhy; tapw;wiwapy; mike;Js;sd. 
mz;lfq;fs; mz;l nry; (Kl;il)fis cw;gj;jp nra;fpd;wd. fpuh/gpad; ghypf;fps;fs; 
vd;w rpwg;G nry;fs; nfhj;jhf xt;nthU mz;l nry;iyAk; #o;e;Js;sJ. xt;nthU 
mz;lfKk; /ngNyhg;gpad; Foy; vd;w mz;lf; FohapDs; mz;l nry;iy tpLtpf;fpwJ. 
,t;tz;lf; Fohapd; tha;g; gFjp mz;lfj;ij xl;b mike;Js;sJ. ,f;Foha; mfd;w 
gFjpahd fUg;igahfj; njhlh;fpwJ. Kaypd; fUg;ig ,U jdpj;jdpg; gFjpfshf 
mike;J> ikaj;jpy; xd;whf ,ize;J Nahdp my;yJ gpwg;Gf; fhy;thahf khWfpwJ. 
rpWePh;g; igAk;> NahdpAk; ,ize;J> nt];bgpA+y; my;yJ rpWePuf ,dg;ngUf;f fhy;tha; 
cUthfpwJ. ,f;fhy;tha; gpd;Ndhf;fpr; nrd;W> rpwpa gpsT Nghd;w gpwg;GWg;G my;yJ 
ty;ththf ntspj; jpwf;fpwJ.  
 
xhpiz nfsg;ghpd; Rug;gpfSk;> foptplr; Rug;gpfSk; ngz; ,dg;ngUf;f kz;lyj;jpy; 
cs;sd.  
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10th mwptpay;  
14.jhtuq;fspd; flj;Jjy; kw;Wk; tpyq;Ffspd; Rw;Nwhl;lk; 

 
mwpKfk;:  
 
caphpdq;fs; nry; vdg;gLk; mikg;G kw;Wk; nray; myFfshy; Mdit. gy;nry; 
caphpdq;fspd; cly;fs; gyNfhbf;fzf;fhd nry;fshy; Mdit. xt;nthU nry;Yk; jd; 
gzpapid nra;aTk;> njhlh;e;J thoTk; czTk;> Mf;]p[Dk; Njitg;gLfpd;wd. 
czNtMw;wypd; %ykhFk;. xt;nthU nry;Yk; FSf;Nfhi]; Mf;]pfuzkilar; nra;J 
Mw;wiyg; ngWfpwJ. ,e;j Mw;wiyf; nfhz;L nry;fs; gpw Kf;fpa gzpfis 
Nkw;nfhs;fpd;wd.  
 
jhtuq;fspy; Nth;fs; %yk; cwpQ;rg;gl;l ePh; vt;thW ,iyfSf;F flj;jg;gLfpwJ vd;W 
vg;nghOjhtJ ePq;fs; Mr;rhpag;gl;lJ cz;lh? ,iyfshy; jahhpf;fg;gl;l czthdJ 
vt;thW jhtuj;jpd; kw;w ghfq;fSf;F vLj;Jr; nry;yg;gLfpwJ? tpyq;Ffs; Nghy; 
jhtuq;fSf;F Rw;Nwhl;l kz;lyk; ,y;yhj NghJk; caukhd jhtuq;fspd; Nky;gFjpf;F 
vt;thW ePh; nry;fpwJ vd;W cq;fSf;Fj; njhpAkh? jhtuq;fspd; Nth;fs; %yk; 
cwpQ;rg;gl;l ePH; KOj; jhtuj;jpw;Fk; kw;Wk; ,iyapd; %yk; jahhpf;fg;gl;l czT 
midj;J ghfq;fSf;Fk; gfph;;e;jspf;fg;gl Ntz;Lk;. ,e;epfo;r;rpia Ghpe;Jf; nfhs;s ehk; 
jhtu cs;sikg;gpaiy epiwT$w Ntz;Lk;. Nthpd; %yk; cwpQ;rg;gl;l ePh; kw;Wk; fdpk 
cg;Gf;fs; jhtuq;fspd; midj;J cWg;GfSf;Fk; iryk; topahf nry;fpd;wd. ,iyfs; 
jahhpj;j czTg; nghUs; jhtu clypd; midj;J gFjpfSf;Fk; GNshak; topahf 
flj;jg;gLfpwJ. ,t;thW nghUl;fs; nkhj;jkhf flj;Jk; jpRf;fspd; %yk; 
flj;jg;gLtijNa jhtuq;fspy; flj;Jjy; vd;fpNwhk;.  
 
Xh; ,lj;jpypUe;J kw;nwhU ,lj;jpw;F nghUl;fis vLj;Jr; nry;tjw;F 'flj;Jjy;' vd;W 
ngah;. tpyq;Ffspy; gad;jUk; nghUl;fs; kw;w nry;fSf;Fs; flj;jg;gLtJk;> er;Rg; 
nghUl;fs; ntspNaw;wg;gLtJk; vg;gb eilngWfpd;wJ vd;gijg; gw;wp eP vg;nghOjhtJ 
tpae;jJz;lh? cah;tif tpyq;Ffspy; Cl;lr;rj;Jf;fs;> cg;Gfs;> Mf;rp[d;> `hh;Nkhd; 
kw;Wk; fopTg;nghUs;fs; cly; KOtJk; flj;jg;gLtJ Rw;Nwhl;l kz;lyj;jhy; 
nay;gLj;jg;gLfpwJ. Rw;Nwhl;l jputq;fshd ,uj;jk;> epzePh;> ,jak; kw;Wk; ,uj;j 
ehsq;fs; Nghd;wtw;iw cs;slf;fpa Rw;Nwhl;l kz;lykhdJ Nrfhpf;Fk; kw;Wk; flj;Jk; 
kz;lyq;fis cUthf;FfpwJ.  
 
jhtuq;fspy; flj;Jk; Kiwfs;:  
 
nry;fspd; cs;Ns kw;Wk; ntspNa nghUl;fs; flj;jg;gLtJ ,uz;L Kf;fpa Kiwfspy; 
eilngWfpd;wd. mit guty;> kw;Wk; Mw;wy; rhh;e;j flj;Jjy; (nray;kpF flj;Jjy;).  
 
guty;:  
jpl> jput> thAg; nghUl;fs; nrwpT mjpfKs;s gFjpapypUe;J nrwpT Fiwthd gFjpf;F 
vt;tpj Mw;wypd; cjtpapd;wp flj;jg;gLk; epfo;r;rpNa guty; vdg;gLk;. ,J XH Mw;wy; 
rhuh flj;jy; epfo;r;rpahFk;.  
 
nray;kpF flj;Jjy; (Mw;wy; rhh;e;j flj;Jjy;)  
 
Mw;wy; rhh;e;j flj;Jjypy; Mw;wiyg; gad;gLj;jp %yf;$Wfs; nrwpT thl;l rhptpw;F 
vjpuhf flj;jg;gLfpd;wd. ,t;tif flj;Jjypy; flj;J Gujq;fs; <LgLfpd;wd. ,t;tif 
Gujq;fs; Mw;wiyg; gad;gLj;jp nry; rt;tpd; topahf %yf;$Wfis flj;Jtjhy; 
ce;jpfs; vd miof;fg;gLfpd;wd. ,t;tif ce;jpfs; %yf;$Wfis nrwpT Fiwthd 
gFjpapypUe;J nrwpT mjpfkhd gFjpf;F flj;Jfpd;wd (Uphill movement).  
 
rt;T+L guty; (M];kh]p];):  
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rt;T+L guty; vd;gJ jputq;fspy; fhzg;gLk; xU rpwg;ghd guTjy; MFk;. xU miu 
flj;J rt;tpd; topahf fiug;ghd; my;yJ ePh; %yf;$Wfs; mjd; nrwpT mjpfkhf 
cs;s gFjpapypUe;J nrwpT Fiwe;j gFjpf;F flj;jg;gLtjhFk;. ,e;epfo;r;rpahdJ 
nrwpT rkkhFk; tiu eilngWk;. rt;T+L guty; ePh; my;yJ fiug;ghd; %yf;$wpd; 
Mw;wy; rhuh flj;jy; epfo;r;rpahFk;.  
 
gpsh];kh rpijT (caph;kr; RUf;fk; - Plasmolysis): 
 
xU jhtur; nry;iyi`gh;lhdpf; fiurypy; (cah; cg;G mlh;T fiury;) itf;Fk;NghJ 
nry;ypypUe;J ePh; ntspNaWtjhy; GNuhl;Nlhgpshrk; nry; Rtiu tpl;L tpyfp RUq;fp 
tpLfpwJ. ,jw;F gpsh];kh rpijT vd;W ngah;.  
 
cs;sPh;j;jy;:  
 
capuw;w jhtug; nghUl;fs; ePhpy; itf;fg;gLk;NghJ ePhpid cwpQ;rp cg;Gfpd;w epfo;r;rp 
cs;sPh;j;jy; vdg;gLk;. vLj;Jf;fhl;lhf cyh; tpijfs; kw;Wk; cyh; jpuhl;ir ePiu 
cwpQ;rp cg;gptpLk;. Mdhy; ePhpy; fiuahJ. cs;sPh;j;jy; vd;w epfo;r;rp Kisf;Fk; 
tpijfspy; eilngwtpy;iy vd;why; ,sk; ehw;Wf;fs; tpijfspypUe;J ntsptu ,ayhJ.  
 
ePiu cs;nsLf;Fk; cWg;Gfs; - Nth;j;J}tp:  
 
xU jhtu Nthpd; Edpapy; gy Nfhbf;fzf;fhd Nth;j;J}tpfs; fhzg;gLfpd;wd. ,it 
kz;zpypUe;J ePiuAk;> fdpkq;fisAk; cwpQ;Rfpd;wd. Nthpd; Gwj;Njhy; nry;fspd; 
ePl;rpfNs Nth;j;J}tpfshFk;.  
 
cwpQ;rg;gl;l ePh; Nthpy; nry;Yk; ghij:  
 
ePuhdJ Nth;j;J}tpapDs; nrd;wTld; ePhpd; nrwpthdJ Gwzpg; gFjpia tpl 
Nth;j;J}tpapy; mjpfkhf cs;sJ. MfNt ePuhdJ rt;T+L gutypd; fhzkhf 
Nth;j;J}tpapypUe;J Gwzp nry;fs; topahf mfj;Njhypy; Eioe;J iryj;ij milfpwJ. 
gpd;G iryj;jpypUe;J ePuhdJ Nky;Nehf;fp jz;L kw;Wk; ,iyfSf;F flj;jg;gLfpwJ.  
 
Nth; nry;fspy; ePh; nry;Yk; topKiwfs;:  
 
Nth;J}tpfs; ePiuAk; fdpk cg;Gf;fisAk; guty; Kiwapy; cwpQ;Rfpd;wd. 
Nth;j;J}tpapd; %yk; cwpQ;rg;gl;l ePuhdJ Nthpd; cl;Gw mLf;fpw;F ,uz;L jdpj;jdp 
topfspy; nry;fpd;wd. mit mg;Nghgpsh];l; top kw;Wk; rpk;gpah];l; top.  
 
mg;Nghgpsh];l; top:  
 
mg;Nghgpsh];l; topapy; ePuhdJ KOf;f KOf;f nry;Rth; kw;Wk; nry; ,ilntspapd; 
topahfr; nry;fpwJ. ,t;if flj;Jjypy; epuhdJ vt;tpj rt;tpidAk; flf;fhky; 
nry;fpwJ. ,e;j tif flj;Jjy; nrwptpd; mbg;gilapy; mike;Js;sJ.  
 
rpk;gpsh];l; top: 
,k;Kiwapy; epuhdJ nry;ypd; topahf nry;fpwJ. mjhtJ nry;ypd; gpsh];kh rt;tpy; 
Eioe;J irl;Nlhgpshrj;jpid fle;J gpsh];Nkhnl];Nkl;lh topahf mUfpYs;s 
nry;fSf;F nry;fpwJ. nry;rt;tpd; topahf ePh; nry;tjhy; ,t;tif flj;Jjy; nkJthf 
eilngWfpwJ. rpk;gpsh];l; tif flj;Jjy; nrwpT rhptpd; mbg;gilapNyNa 
mike;Js;sd.  
 
ePuhtpg; Nghf;F:  
 
jhtuj;jpd; Gw cWg;GfspypUe;J Fwpg;ghf ,iyapd; Gwj;Njhy; Jis topahf ePuhdJ 
Mtpahf ntspNaWtNj ePuhtpg; Nghf;F vdg;gLk;. xt;nthU ,iyj;JisAk; ,uz;L 
fhg;Gr; nry;fshy; #og;gl;Ls;sJ. ,iyj;JisahdJ (Stomate) gfypy; jpwe;Jk;> ,utpy; 
%bAk; fhzg;gLk;. ,iyj;Jisapd; nray;ghlhdJ fhg;Gr; nry;fspd; tpiwg;gOj;j 
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khWghLfshy; eilngWfpwJ. gfypy; fhg;G nry;fSf;Fs; mUfpYs;s nry;fspypUe;J ePh; 
GFtjhy; tpisg;Gj;jd;ik milfpwJ. mjdhy; ,iyj;Jis jpwe;J nfhs;fpd;wd. 
,utpy; fhg;G nry;fis tpl;L ePh; ntspNaWtjhy; tpiwg;gOj;jk; Fiwe;J fhg;G nry;fs; 
RUq;fptpLfpd;wd. ,jdhy; ,iyj;Jis %bf; nfhs;fpwJ.  
 
ePuhtpg; Nghf;fpd; fhuzkhf ,iyapilj;jpRtpypUe;J (kPNrhgpy;) ePuhdJ ,iyj;Jis 
topahf ntspNaWtjhy; ePhpd; nrwpT ,iyapilj;jpRtpy; fiwfpwJ. ,jdhy; rt;T+L 
guty; %yk; iryj;jpypUe;J ePuhdJ kPz;Lk; ,iyapilj; jpRf;fSf;F nry;fpwJ. ,e;j 
NtWghl;bd; fhuzkhf ,iyapy; xU ,Otpir cz;lhfpwJ. ,J ePuhtpg; Nghf;F 
,Otpir vdg;gLk;. ,e;j ,Otpir Nth; tiu flj;jg;gLtjhy; Nth;j;J}tpapd; %yk; 
kPz;Lk; kPz;Lk; eph; kz;zpy; ,Ue;J cwpQ;rg;gl;L njhlh;r;rpahf ,iyf;F nry;fpwJ.  
 
epuhtpg; Nghf;fpidg; ghjpf;Fk; fhuzpfs;:  
 
ePuhtpg; Nghf;fpidg; ghjpf;Fk; ntspGwf; fhuzpfs; ntg;gepiy> xsp><ug;gjk; kw;Wk; 
fhw;wpd; jpirNtfk;. cl;Gwf; fhuzpfs; ,iyj; Jisapd; vz;zpf;if kw;Wk; tputy;> 
jpwe;j epiyapYs;s ,iyj;Jisfspd; rjtPjk;> jhtuj;jpy; ,Uf;Fk; ePhpd; msT> 
jhtuj;jpd; mikg;G Nghd;wit.  
 
ePuhtpg; Nghf;fpd; Kf;fpaj;Jtk;  
 

• ePuhtpg; Nghf;fpd; ,Otpirapd; fhuzkhf ePuhdJ NkNy nry;y fhuzkhfpwJ.  
 

• xspr;Nrh;f;iff;F Njitahd ePh; fpilf;fpwJ.  
• fdpkq;fs; jhtuj;jpd; midj;Jg; gFjpfSf;Fk; nry;y cjTfpwJ.  

 
• ,iyfspd; Nkw;gug;G Fsph;r;rpahf ,Uf;f ePuhtpg; Nghf;F cjTfpwJ.  

 
• nry;fs; tpiwg;Gj; jd;ikAld; ,Uf;fr; nra;fpwJ. ,jdhy; mtw;wpd; tbtk; 

khwhkYk; ,Uf;f cjTfpwJ.  
 

Nth; mOj;jk;:  
 
kz;zpYs;s fdpkq;fs; Nthpy; flj;Jk; jpRf;fSf;F Mw;wy;rhh; flj;jypd; %yk; nry;Yk; 
NghJ mjDld; Nrh;e;J ePUk; flj;jg;gLfpwJ. ,jdhy; iryj;jpd; cs;Ns mOj;jk; 
mjpfkhfpwJ. ,e;j mOj;jNk Nth; mOj;jk; vdg;gLk;. ,jd; fhuzkhf ePuhdJ jz;by; 
rpwpJ cauk; js;sg;gLfpwJ.  
 
fdpkq;fspd; cs;nsLg;G:  
 
czT+l;lj;jpd; Njitf;fhf jhtuq;fs; kz;zpYs;s jdpkq;fisr; rhh;e;Js;sd. Njitahd 
midj;J jdpkq;fisAk; Nth;fs; Mw;wy; rhuh flj;Jjy; %yk; vLj;Jf; nfhs;tjpy;iy. 
mtw;wpw;F ,uz;L fhuzq;fs; cs;sd.  
 

1. fdpkq;fs; kz;zpy; madpahf cs;sjhy; mit rt;tpd; topahf vspjpy; Gf KbahJ.  
 

2. kz;zpYs;s fdpkq;fspd; nrwpT Nth;fspd; nry;fspy; cs;s nrwptpid tplf; Fiwthf 
cs;sJ. MfNt ngUk;ghyhd fdpkq;fs; Mw;wy; rhh;e;j flj;Jjy; %ykhf Nthpd; 
Gwj;Njhy; irl;Nlhgpshrk; topahf cs; EiofpwJ. ,jw;F Njitahd mw;wiy ATP-
apd; %yk; ngWfpwJ. gpd;G> ePuhtpg; Nghf;fpd; ,Otpirapd; fhuzkhf midj;J 
ghfq;fSf;Fk; flj;jg;gLfpwJ.  

 
fdpk madpfs; flj;jg;gLjy;:  
 
rpy jhtuq;fspy; %g;gile;j cjpUk; epiyapYs;s ,iyfspy; cs;s jdpkq;fs; ,sk; 
,iyfSf;F ,lk; ngah;fpd;wd. ,e;epfo;r;rp ,iyAjph; jhtuq;fspy; eilngWfpwJ. gh];gu];> 
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ry;gh;> iel;u[d; kw;Wk; nghl;lhrpak; Mfpait kpf tpiuthf ,lk; ngaUk; jdpkq;fshFk;. 
fhy;rpak; vspjpy; ,lk;ngah;tjpy;iy. rpwpjsT jdpkq;fs; iryk; kw;Wk; GNshaj;jpdpilNa 
ghpkhwpf; nfhs;sg;gLfpd;wd.  
 
GNshaj;jpy; flj;Jjy;:  
 
,iyfspd; %yk; jahhpf;fg;gl;l czthdJ GNshaj;jpd topahf Nrkpf;Fk; gFjpf;Nfh 
my;yJ Njitahd gFjpf;Nfh flj;jg;gLfpwJ. GNshaj;jpd; flj;Jk; $Wfshf ry;yilj; 
jl;Lld; $ba ry;yilf; Foha; cs;sJ. ry;yilf; Foha; nry;fspy; cs;s ry;yilj; 
Jisapd; topahf czthdJ irl;Nlhgpshr ,ioapd; %yk; flj;jg;gLfpwJ.  
 
GNshak; cztpid (Rf;Nuh];) Njhw;Wtha;f;Fk; Njf;fplj;jpw;Fk; cs;s njhlh;G mt;tg;NghJ 
khWghL milaf;$baJ. czT ,lk; ngah;tJ Nky; Nehf;fpNah my;yJ fPo; Nehf;fpNah 
(,U jpirfspy;) eilngWfpwJ Mdhy; iryj;jpy; ePuhdJ Nky; Nehf;fp (xU jpirapy;) 
kl;LNk ,lk; ngah;fpwJ.  
 
rhNww;wk; (Ascent of sap): 
 
Nth;fspd; %yk; cwpQ;rg;gl;l ePh; kw;Wk; fdpkq;fs; Nky; Nehf;fpa flj;Jjy; %yk; 
jhtuq;fspd; gpwgFjpfSf;F nry;tJ rhNww;wk; vdg;gLk;. rhNww;wj;jpy; gy fhuzpfs; 
<LgLfpd;wd. rhNww;wk; gpd; tUk; gb epiyfspy; eilngWfpwJ.  
 
Njhw;Wtha;f;Fk; Njf;fplj;jpw;Fk; cs;s njhlh;G mt;tg;NghJ khWghL milaf;$baJ. 
czT ,lk; ngah;tJ Nky; Nehf;fpNah my;yJ fPo; Nehf;fpNah (,U jpirfspy;) 
eilngWfpwJ. Mdhy; iryj;jpy; ePuhdJ Nky; Nehf;fp (xU jpirapy;) kl;LNk ,lk; 
ngah;fpwJ.  
 
Rf;Nuh]; ,lk; ngah;jy;:  
 
Rf;Nuh]; Njhw;WthapypUe;J Njf;fplj;jpw;F ,lk;ngah;tJ mOj;j khWghl;L Nfhl;ghl;bd;gb 
eilngWfpwJ. xspr;Nrh;f;ifapd; %yk; cUthd FSf;Nfh]; Rf;Nuh]hf khw;wg;gLfpwJ. 
Rf;Nuh]; Kjypy; GNshaj;jpd; Jiz nry;fSf;F flj;jg;gLfpwJ. gpd;G Mw;wy;rhh; flj;jy; 
%yk; ry;yilf; FohapDs; nry;fpwJ. ,e;epfo;r;rpahy; GNshaj;jpd; nry;fs; ,jd; fhuzkhf 
i`gh;lhdpf; (cah; cg;G mlh;T) epiyia milfpwJ.  
 
mUfpYs;s iryj;jpypUe;J ePuhdJ rt;T+L guty; %yk; ry;yilf; FohapDs; nry;fpwJ. 
,jdhy; Vw;gLk; rt;T+L guty; mOj;j NtWghl;bd; fhuzkhf GNshaj;jpypUe;J czthdJ 
mOj;jk; Fiwthd nry;fSf;F flj;jg;gLfpwJ. Mw;wy;rhh; flj;Jjy; %yk; Rf;Nuh]hdJ 
Nrkpf;fg;gLk; ,lj;jpw;Nfh my;yJ gad;gLj;jg;gLk; ,lj;jpw;Nfh ,lk; ngah;fpwJ. ,jd; 
fhuzkhf Rf;Nuh]; ntspNaWtjhy; rt;T+L guty; mOj;jk; FiwfpwJ. vdNt ePuhdJ 
GNshaj;ij tpl;L ntspNaWfpwJ.  
 
rhNww;wk; (Ascent of sap):  
Nth;fspd; %yk; cwpQ;rg;gl;l ePh; kw;Wk; fdpkq;fs; Nky; Nehf;fpa flj;Jjy; %yk; 
jhtuq;fspd; gpwgFjpfSf;F nry;tJ rhNww;wk; vdg;gLk;. rhNww;wj;jpy; gy fhuzpfs; 
<LgLfpd;wd. rhNww;wk; gpd; tUk; gb epiyfspy; eilngWfpwJ.  
 
1. Nth; mOj;jk;:  

 
kz;zpy; cs;s ePh; Nth;j;J}tpfSf;F rt;T+L gutypd; fhuzkhfr; nry;fpwJ. Nth; 
mOj;jj;jpd; fhuzkhf ePuhdJ NthpypUe;J Nky; Nehf;fp jz;bd; mbg;gFjpf;Fr; 
nry;fpwJ.  
 

2. Ez;Jis <h;g;G tpir (je;Jfpf;Foha; tpir):  
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ePh; my;yJ ve;j xU jputKk; Ez;Jisf; Fohapfspy; ,aw;gpay; tpirapd; fhuzkhf 
NkNyWfpwJ. ,jw;F Ez; Jis <h;g;G tpir vd;W ngah;. mNj Nghy; jz;bYk; ePuhdJ 
Fwpg;gpl;l cauk; tiu Ez;Jis <h;g;G tpirapd; fhuzkhf flj;jg;gLfpwJ.  
 

3. ePh; %yf;$Wfspd; $l;bizT kw;Wk; xl;bizT:  
 
$l;bizT kw;Wk; xl;bizT tpirfspd; xUq;fpize;j nray;ghl;bd; fhuzkhf ePuhdJ 
iryj;jpy; xU njhlh;r;rpahd ePh;j;jk;gkhf csJ.  
$l;bizT: ePh; %yf;$WfSf;fpilNa cs;s <h;g;G tpir $l;bizT vdg;gLk;.  
xl;bizT: gy;NtW tifahd %yf;$WfspilNa fhzg;gLk; <h;g;G tpir xl;bizT 
vdg;gLk;. ePh; %yf;$Wfs; iryf;Fohapd; RtUld; xl;biztpd; fhuzkhf 
gpize;Js;sd.  
 
mjpfhiyg; nghOjpy; Gw;fspd; Nky; gdpj;Jspfs; Nghy ePh;j;Jspfisg; 
ghh;j;jpUg;Nghk;. jhtuq;fspy; fhw;wpy; <ug;gjk; mjpfkhf ,Uf;Fk; NghJ 
ePuhtpg;Nghf;fpd; tPjk; FiwAk;. cwpQ;rg;gLk; ePh; jhtuj;jpd; Nthpy; xU mOj;jj;ij 
cUthf;Fk;. ,e;j mjpfg;gbahd ePh; jhtu ,iyfspd; tpspk;Gfspy; ePuhf tbfpwJ. 
,jw;F ePh; tbjy; (guttation) vdg;gLk;. ,t;thW ePh; tbjy; xU rpwg;ghd Jis 
topahf ntspNaWfpwJ. ,j;Jis ePh;Rug;gp my;yJ i`lNjhL vdg;gLk;.  
 

4. ePuhtpg;Nghf;fpd; ,Otpir:  
 
,iyj;Jisapd; topahf eilngWk; ePuhtpg;Nghf;fpd; fhuzkhf xU ntw;wplk; 
cz;lhFk;. ,jdhy; xU ,Otpir (suction) cz;lhf;fg;gLfpwJ. ,e;j tpirNa ePuhtpg; 
Nghf;fpd; ,Otpir vdg;gLk;. ePuhtpg;Nghf;fpd; ,Otpirapd; fhuzkhf iryj;jpDs; 
cs;s ePh;j; jk;gkhdJ kpf cah;e;j jhtuq;fspYk; NkNyWfpwJ.  
 
,uj;jk;:  
 
,uj;jk; rptg;G epwk; nfhz;l jput ,izg;Gj; jpRthFk;. NkYk; ,J kdpjdpd; cly; 
Rw;Nwhl;lj;jpd; Kf;fpa ClfkhFk;.  
 
,uj;jj;jpd; gFjpg; nghUs;fs;:  
,uj;jk; ,uz;L Kf;fpa gFjpg; nghUl;fshd gpsh];kh vDk; jputg; gFjpiaAk; mjDs; 
kpjf;Fk; Mf;ff; $WfisAk; (,uj;j nry;fs;) nfhz;Ls;sJ.  
 
gpsh];kh:  
,uj;jj;jpd; 55% gpsh];kh MFk;. ,J rpwpjsT fhuj;jd;ik cilaJ. capuw;w nry; 
cl;nghUl;fisf; nfhz;Ls;sJ. fhpkg; nghUl;fshd Gujq;fs;> FSf;Nfh];> A+hpah> 
nehjpfs;> `hh;Nkhd;fs;> jhJ cg;Gf;fs; kw;Wk; itl;lkpd;fs; Mfpait ,jpy; 
cs;slq;fpAs;sd.  
 
,uj;jj;jpd; Mf;ff; $Wfs;:  
,uj;j mZf;fs; %d;W tifg;gLk;  
1. ,uj;jr; rptg;gZf;fs; (RBC) (m) vhpj;nuhirl;Lfs;  
2. ,uj;j nts;is mZf;fs; (WBC) (m) ypA+f;Nfhirl;Lfs;  
3. ,uj;jj; jl;Lf;fs; (m) jpuhk;Nghirl;Lfs;  

 
,uj;jr; rptg;gZf;fs; vhpj;Nuhirl;Lfs;:  
 
,it kdpj clypy; mjpf mstpy; fhzg;glf;$ba ,uj;j nry;fshFk;. ,it vYk;G 
k[;i[apypUe;J cUthfpd;wd. Rthr epwkpahd P̀NkhFNshgpid RBC nfhz;Ls;sjhy; 
,uj;jk; rptg;G epwj;Jld; fhzg;gLfpwJ. ghY}l;bfspd; Kjph;r;rp mile;j ,uj;j 
rptg;gZtpy;> nry; Ez;ZWg;Gfs; kw;Wk; cl;fU fhzg;gLtjpy;iy. ,it ,UGwKk; 
Fope;j jl;L tbtk; cilait. ,tw;wpd; tho;ehs; 120 ehl;fs; MFk;. RBC Mf;rp[id 
EiuaPuypypUe;J jpRf;fSf;F flj;Jtjpy; gq;Nfw;fpwJ.  
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ghY}l;bfspd; RBC-apy; nry; Ez;ZWg;GfSk; cl;fUTk; fhzg;gLtjpy;iy Vd;?  
ghY}l;bfspd; RBC– apy; cl;fU ,y;yhjpUg;gjpdhy; mr;nry;yhdJ ,UGwKk; 
Fope;j mikg;igg; ngw;W> mjpfsT Mf;rp[d; ,iztjw;fhd Nkw;gug;gpidg; 
ngw;Ws;sJ. RBC-y; ikl;Nlhfhz;l;hpah ,y;yhjpUg;gjhy; mjpf msT Mf;rp[id 
jpRf;fSf;F flj;Jtij mDkjpf;fpwJ. vz;Nlhgpshr tiyg;gpd;dy; 
,y;yhjpUg;gjpdhy; nky;ypa ,uj;jj; je;JfpfSf;Fs; mjpf kPSk; jd;ik ngw;W 
RBC vspjhf CLUTfpwJ. 
 
 
,uj;j nts;isaZf;fs; (WBC) ypA+f;Nfhirl;Lfs;:  
 
,it epwkw;wit. ,tw;wpy; `PNkhFNshgpd; fhzg;gLtjpy;iy kw;Wk; cl;fU nfhz;lit. 
,it vYk;G k[;i[> kz;zPuy;> ijk]; kw;Wk; epzePh; Kbr;R Nghd;wtw;wpy; 
fhzg;gLfpd;wd. ,it mkPgh Nghd;W efuf; $bait.  
 
,uj;j nts;isaZf;fs; ,uz;L tiffshfg; gphpf;fg;gl;Ls;sd.  
 
 1. Jfs;fSila nry;fs;  
 2. Jfs;fsw;w nry;fs;  
 
Jfs;fSila nry;fs;:  
 
,it irl;Nlhgpshrj;jpy; Jfs;fisf; nfhz;Ls;sd. ,tw;wpd; cl;fUf;fs; xOq;fw;wit 
my;yJ fJg;Gf;fSilait.  
 
 ,it %d;W tifg;gLk;  
  1. epA+l;Nuh/gpy;fs;  
  2. <rpNdh/gpy;fs;  
  3. NgNrh/gpy;fs;  
 

1. epA+l;Nuh/gpy;fs;:  
 
,it mstpy; nghpait> ,tw;wpd; cl;fU 2 – 7 fJg;Gfis nfhz;Ls;sJ. nkhj;j 
nts;is mZf;fspy; 60% - 65% epA+l;Nuh/gpy;fs; fhzg;gLfpd;wd. Neha;j;njhw;W kw;Wk; 
tPf;fj;jpd; NghJ ,tw;wpd; vz;zpf;if mjpfhpf;fpwJ.  
 

2. <rpNdh/gpy;fs;:  
,tw;wpd; cl;fU ,U fJg;Gfisf; nfhz;lJ. nkhj;j nts;isaZf;fspy; 2% - 3% 
tiu ,t;tif nry;fs; cs;sd. clypy; rpy xl;Lz;zpj; njhw;W kw;Wk; xt;thik 
Vw;gLk; NghJ ,tw;wpd; vz;zpf;if mjpfhpf;fpwJ. er;Rfis mopj;jy; kw;Wk; er;R 
Kwptpid Vw;gLj;JtJ <rpNdh/gpy;fspd; Kf;fpa gzpfshFk;.  
 

3. NghNrh/gpy;fs;:  
NghNrh/gpy;fs; fJg;Gila cl;fUit nfhz;Ls;sd. nkhj;j nts;isaZf;fspy; 0.5% - 
10% tiu ,t;tif nry;fs; cs;sd. tPf;fq;fs; cz;lhFk; NghJ Ntjpg;nghUs;fis 
ntspNaw;Wfpd;wd.  
 

Jfs;fsw;w nry;fs;:  
 
 ,tw;wpd; irl;Nlhgpshrj;jpy; Jfs;fs; fhzg;gLtjpy;iy. ,it ,uz;L  tifg;gLk;.  
   1. ypk;/Nghirl;Lfs;  
   2. NkhNdhirl;Lfs;  
 
1. ypk;/Nghirl;Lfs;  
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nkhj;j nts;isaZf;fspy; ,it 20% - 25% cs;sd. itu]; kw;Wk; ghf;Bhpah Neha;j; 
njhw;Wjypd; NghJ ,it vjph;g;nghUis cUthf;Ffpd;wd.  
 

2. NkhNdhirl;Lfs; : 
,it ypA+f;Nfhirl;LfspNyNa kpfg; nghpait. ,it mkPgha;L tbtk; nfhz;lit. 
nkhj;j nts;isaZf;fspy; 5 – 6% cs;sJ. ,it tpOq;F nry;fshjyhy; ghf;Bhpahit 
tpOq;Ffpd;wd.  
 

,uj;j jl;Lfs; my;yJ jpuhk;Nghirl;Lfs;:  
 
 ,it mstpy; rpwpait kw;Wk; epwkw;wit. ,tw;wpy; cl;fU ,y;iy. xU fd 
kpy;ypkPl;lh; ,uj;jj;jpy; 2>50>000 – 4>00>000 tiu ,uj;jj; jl;Lf;fs; cs;sd. ,tw;wpd; 
tho;ehs; 8 – 10 ehl;fshFk;. ,uj;jk; ciwjypy; ,it Kf;fpag; gq;F tfpf;fpd;wd. 
fhaq;fs; Vw;gLk; nghOJ ,uj;j ciwjiy Vw;gLj;jp ,uj;jg; Nghf;if jLf;fpd;wd.  
 
mdPkpah: ,uj;j rptg;gZf;fspd; vz;zpf;if Fiwjy;  
ypA+f;Nfhirl;Nlhrp];: ,uj;j nts;isaZf;fspd; vz;zpf;if mjpfhpj;jy;  
ypA+f;Nfhgpdpah: ,uj;j nts;isaZf;fspd; vz;zpf;if Fiwjy;  
jpuhk;Nghirl;Nlhgpdpah: ,uj;jj; jl;Lf;fspd; vz;zpf;if Fiwjy;  
 
,uj;jj;jpd; gzpfs;:  
 
1. Rthr thAf;fisf; flj;JfpwJ. (Mf;rp[d; kw;Wk; (CO2) 

 
2. nrhpkhdk; mile;j czTg;nghUl;fis midj;J nry;fSf;Fk; flj;JfpwJ.  

 
3. `hh;Nkhd;fisf; flj;JfpwJ.  

 
4. iel;u[d; fopTg;nghUl;fshd> mk;Nkhdpah> A+hpah> A+hpf; mkpyk; Nghd;wtw;iwf; 

flj;JfpwJ.  
 

5. Neha;jhf;FjypypUe;J cliyg; ghJfhf;fpwJ.  
 

6. clypd; ntg;gepiy kw;Wk; pH - I xOq;FgLj;Jk; jhq;F Clfkhf nray;gLfpwJ.  
 

,uj;j ehsq;fs; - jkdpfs; kw;Wk; rpiufs;:  
 
,uj;jj;ij flj;jf;$ba fpisj;j tiyg;gpd;dy; mikg;Gila Foha;fs; ,u;j ehsq;fs; 
MFk;. ,it jkdpfs;> rpiufs; kw;Wk; ,uj;j Ez; ehsq;fs; (je;Jfpfs;) vd %d;W 
tifg;gLk;.  
 
jkdpfs;:  
 
,it jbj;j> kPSk; jd;ik ngw;w Foha;fs;. ,it ,uj;jj;ij ,jaj;jpypUe;J gy;NtW 
cWg;GfSf;F vLj;Jr; nry;fpd;wd. EiuaPuy; jkdpiaj; jtpu kw;w midj;J jkdpfSk; 
Mf;rp[d; kpFe;j ,uj;jj;jpid vLj;Jr; nry;fpd;wd. EiuaPuy; jkdp kw;Wk; Mf;rp[d; 
Fiwe;j ,uj;jj;ij EiuaPuYf;F vLj;Jr; nry;fpwJ.  
 
rpiufs;:  
 
,it nky;ypa Rtuhy Md kPs;jd;ikaw;w Foha;fs;. ,it gy;NtW cWg;GfspypUe;J 
,jaj;jpw;F ,uj;jj;jpidf; nfhz;L tUfpd;wd. EiuaPuy; rpiuapidj; jtpu kw;w midj;J 
rpiufSk; Mf;rp[d; Fiwe;j ,uj;jj;jpid vLj;Jr; nry;fpd;wd. EiuaPuy; rpiu kl;Lk; 
Mf;rp[d; kpFe;j ,uj;jj;jpid EiuaPuypypUe;J ,jaj;jpw;F vLj;J tUfpwJ.  
 
,uj;j Ez; ehsq;fs; (je;Jfpfs;):  
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fpisj;j nky;ypa Ez; jkdpfs; (Mh;l;BhpNahy;fs;) ,ize;J FWfpa ,uj;j Ez; 
ehsq;fis cUthf;Ffpd;wd. mit kPz;Lk; xs;wpize;J ntdpA+y;fs; kw;Wk; 
rpiufshfpd;wd. ,it 8μm tpl;lKilait. ,it xw;iw mLf;fhyhd vz;NlhjPypa 
nry;fshy; Mdit.  
 

t.vz; jkdp rpiu 
1. toq;Fk; Foha;fs;  ngWk; Foha;fs; 

2. ,sQ;rptg;G epwj;jpid cilaJ rptg;G epwj;jpid cilaJ 

3. clypd; Mo;gFjpapy; 
mike;Js;sJ 

clypd; Nkw;gFjpapy; mike;Js;sJ 

4. mjpf mOj;jj;Jld; $ba 
,uj;j Xl;lk; 

Fiwe;j mOj;jj;Jld; $ba ,uj;j 
Xl;lk; 

5. jkdpapd; Rth;fs; typikahd 
jbj;j kPSk; jd;ik cilait 

rpiuapd; Rth;fs; typik Fiwe;j 
kpUJthd kPs;jd;ik mw;wit  

6. EiuaPuy; jkdpia jtpu kw;w 
midj;J jkdpfSk; Mf;rp[d; 
kpFe;j ,uj;jj;jpid vLj;J 
nry;fpd;wd.  

EiuaPuy; rpiuapid jtpu kw;w 
midj;J rpiufSk; Mf;rp[d; Fiwe;j 
,uj;jj;jpid vLj;J nry;fpd;wd.  

7. cs;sPL thy;Tfs; fpilahJ cs;sPL thy;Tfs; cz;L 

 
Rw;Nwhl;l kz;lyj;jpd; tiffs;:  
 
tpyq;Ffs; ,uz;L tifahd Rw;Nwhl;l kz;lyj;jpidf; nfhz;Ls;sd. mitahtd:  
  1. jpwe;j tif  
  2. %ba tif  
 

1. jpwe;j tif:  
jpwe;j tif ,uj;j Xl;lj;jpy;> ,jaj;jpypUe;J ,uj;j ehsq;fspy; cs;s FopfSf;Fs; 
,uj;jk; ce;jpj; js;sg;gLfpwJ. ,f;Fop ,uj;j clw;Fop vdg;gLk;. Ez;ehsq;fs; 
fhzg;gLtjpy;iy. v.fh: fZf;fhypfs;> nky;Ylypfs;> mrpbad;fs;.  
 

2. %ba tif:  
,uj;j Rw;Nwhl;lk; ehsq;fs; %yk; cly; KOtJk; Rw;wp tUfpwJ. jkdpfspypUe;J 
rpiuf;F ,uj;jk; je;Jfpfs; topNa gha;fpd;wJ. v.fh: KJnfYk;gpfs;.  
 

kdpj ,jaj;jpd; mikg;G:  
 
,uj;j ehsq;fs; topahf ,uj;jj;ij ce;jpj; js;Sk; jirahy; Md tpirapaf;f cWg;G 
,jak; MFk;. kdpj ,jak; EiuaPuYf;F ,ilapy;> khh;Gf;Fopapy;> cjutpjhdj;jpw;F 
Nkyhf rw;W ,lJ Gwk; rha;e;j epiyapy; fhzg;gLfpwJ. ,jak; fhh;bahf; jir vDk; 
rpwg;Gj; jirahy; MdJ.  
 
,jak; ,uz;L mLf;fpdhy; Md nghpfhh;bay; ciwahy; #og;gl;Ls;sJ. ,t;tLf;fpd; 
,ilntspapy; epuk;gpAs;s nghpfhh;bay; jputk; ,ja Jbg;gpd; NghJ Vw;gLk; cuha;T kw;Wk; 
,af;fj;jpdhy; Vw;gLk; fhaq;fspy; ,Ue;J ghJfhf;Fk; caTg; nghUshf cs;sJ.  
 
kdpj ,jak; ehd;F miwfisf;nfhz;lJ. nky;ypa jirahy; Md Nky; miwfs; ,uz;Lk; 
Mh;f;fps;fs; my;yJ Vl;hpaq;fs; (xUik – Vl;hpak;) vd;Wk; jbj;j jirahy; Md fPo; 
miwfs; ,uz;Lk; ntz;l;hpf;fps;fs; vd;Wk; miof;fg;gLk;. ,t;tiwfisg; gphpf;fpd;w 
,ilr;Rth; 'nrg;lk;' vdg;gLk;. Mhpf;fps;fs; kw;Wk; ntz;l;hpf;fps;fSf;F ,ilNa cs;s 
,ilr; Rthpdhy;> Mf;rp[d; kpFe;j kw;Wk; Mf;rp[d; Fiwe;j ,uj;jk; xd;Wld; xd;W 
fythky; jLf;fg;gLfpwJ.  
 
,uz;L Mhpf;fps;fSk;> Mhpf;Fyhh; ,ilj;jLg;G Rthpdhy; gphpf;fg;gl;Ls;sd. tyJ 
Mhpf;fpis tpl ,lJ Mhpf;fps; rpwpaJ. clypd; gy;NtW ghfq;fspypUe;Jk; Mf;rp[d; 
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Fiwe;j ,uj;jj;jpid Kf;fpa rpiufshd Nkw;ngUQ;rpiu> fPo; ngUQ;rpiu kw;Wk; fNuhdhp 
ird]; %yk; tyJ Mhpf;fps; ngWfpwJ. EiuaPuypypUe;J Mf;rp[d; kpFe;j ,uj;jj;jpid 
EiuaPuy; rpiufspd; %yk; ,lJ Mhpf;fps;fs; KiwNa tyJ kw;Wk; ,lJ 
ntz;l;hpf;fps;fSf;F ,uj;jj;jpid (ce;jpj;js;Sfpd;wd) nrYj;Jfpd;wd.  
 
,jaj;jpd; fPo; miwfs; ntz;l;hpf;fps;fs;> vdg;gLk;. tyJ kw;Wk; ,lJ ntz;l;hpf;fps;fs;> 
,il ntz;l;hpf;Fyhh; jLg;Gr; Rtuhy; gphpf;fg;gl;Ls;sd. ,jaj;jpypUe;J mjpf tpirAld; 
,uj;jj;ij ce;jp nrYj;Jtjhy; tyJ> ,lJ ntz;l;hpf;fpspd; Rth;fs; jbj;J 
fhzg;gLfpd;wd.  
 
tyJ ntz;l;hpf;fpspypUe;J cUthd EiuaPuy; nghJj;jkdp> tyJ kw;Wk; ,lJ EiuaPuy; 
jkdpfshfg; gphptilfpwJ. tyJ kw;Wk; ,lJ EiuaPuy; jkdpfs; KiwNa tyJ> ,lJ 
EiuaPuYf;F Mf;rp[d; Fiwe;j ,uj;jj;ij nrYj;Jfpd;wd. ,lJ ntz;l;hpf;fpshdJ tyJ 
nrz;l;hpf;fpistpl rw;W nghpajhfTk;> rpwpJ FWfyhfTk; mike;Js;sJ. ,jDila Rth; 
tyJ ntz;l;hpf;fpis tpl %d;W klq;F jbkdhdJ. ,lJ ntz;l;hpf;fpspypUe;J 
ngUe;jkdp Njhd;WfpwJ. clypd; midj;J gFjpfSf;Fk; Mf;rp[d; kpFe;j ,uj;jj;jpid 
ngUe;jkdp mspf;fpwJ. fNuhdhp jkdp ,jaj;jirfSf;F ,uj;jj;ij mspf;fpwJ.  
 
thy;Tfs;:  
 
,ja thy;Tfs; jirahy; Md rpW kbg;Gfs; MFk;. ,it ,uj;j Xl;lj;ij 
xOq;FgLj;Jtjw;F cjTfpd;wd. ,uj;jkhdJ xNu jpirapy; nry;tijAk; kw;Wk; 
gpd;Ndhf;fp tUtij jLf;fTk; cjTfpwJ. ,jak; %d;W tpjkhd thy;Tfisf; nfhz;lJ.  
 
tyJ Vl;hpNah ntz;l;hpf;Fyhh; thy;T:  
 
,J tyJ Mhpf;fps; kw;Wk; tyJ ntz;l;hpf;fps;fSf;F ,ilapy; mike;Js;sJ. Kf;Nfhz 
tbtpyhd %d;W nky;ypa ,jo; jir kbg;Gfshy; Mdjhy; ,J %tpjo; thy;T vd;W 
miof;fg;gLfpwJ. thy;tpd; ,jo; Kidfs; fhh;lh nld;bNd vd;w jir ePl;rpfshy; 
ntz;l;hpf;fpspd; ghg;gpy;yhpj; jirfNshL nghUj;jg;gl;Ls;sd.  
 
,lJ Vl;hpNah ntz;l;hpf;Fyhh; thy;T  
 
,J ,lJ Mhpf;fps; kw;Wk; ,lJ ntz;l;hpf;fps;fSf;F ,ilapy; mike;Js;sJ. ,J 
,uz;L fJg;G Nghy mike;Js;sjhy;><hpjo; thy;T my;yJ kpl;uy; thy;T vd;Wk; 
miof;fg;gLfpwJ.  
 
KJnfYk;gpfspd; ,ja miwfs;:  
,uz;L miwfs;: kPd;fs;  
%d;W miwfs; : ,Utho;tpfs;  
KoikAwh ehd;F miwfs;: Ch;td  
ehd;F miwfs;: gwitfs;> ghY}l;bfs; kw;Wk; Kjiy (Ch;td)  
 
miur;re;jpu thy;Tfs;:  
 
,jaj;jpypUe;J ntspNaWK; Kf;fpaj; jkdpfspy; (ngUe;jkdp> EiuaPuy; jkdp) cs;s 
miur;re;jpu thy;Tfs; ntz;l;hpf;fpSf;Fs; ,uj;jk; gpd;Ndhf;fp nry;tijj; jLf;fpd;wd. 
mit EiuaPuy; kw;Wk; ngUe;jkdp miur;re;jpu thy;Tfs; vdg;gLfpd;wd.  
 
,uj;j Xl;llj;jpd; tiffs;:  
 
ekJ clypy; ,uj;jk; Mf;rp[d; kpFe;j kw;Wk; Mf;rp[d; Fiwe;j Rw;Nwhl;lq;fisf; 
nfhz;lJ. rw;Nwhl;lj;jpd; tiffshtd.  
 
1. rp];lkpf; my;yJ cly; ,uj;j xl;lk;: 

 
,aj;jpd; ,lJ ntz;l;hpf;fpspypUe;J Jtq;fp Mf;rp[d; kpFe;j ,uj;jj;jpid clypd; 
gy cWg;GfSf;F vLj;J nrd;W kPz;Lk; Mf;rp[d; Fiwe;j ,uj;jj;jpid tyJ 
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Vl;hpaj;jpw;F nfhz;L tUk; Rw;Nwhl;lj;jpid rp];lkpf; my;yJ cly; ,uj;j Xl;lk; 
vd;fpNwhk;. Mr;rp[d; kpFe;j ,uj;jj;jpid clypd; midj;J cWg;GfSf;Fk; 
ngUe;jkdp vLj;Jr; nry;fpwJ.  
 

2. EiuaPuy; ,uj;j xl;lk;:  
tyJ ntz;bhpf;fpspypUe;J ,uj;jk; EiuaPuy; jkdpapd; %yk; EiuaPuiy milAk;. 
EiuaPuypUe;J Mf;rp[d; ngw;w ,uj;jk; EiuaPuy; rpiufspd; %yk; kPz;Lk; ,jaj;jpd; 
,lJ Vl;hpaj;ij te;jilAk;. ,t;tpjk;> tyJ ntz;bhpf;fpspypUe;J EiuaPuy; topahf 
,uj;jk; kPz;Lk; ,lJ ntz;bhpf;fpisr; nrd;wiltNj EiuaPuy; ,uj;j Xl;lk; 
vdg;gLfpwJ.  
 

3. fNuhdhp Rw;Nwhl;lk;:  
,jaj; jirfSf;F (fhh;baf; jirfs;) ,uj;jk; nry;Yjy; fNuhdhp Row;rp vdg;gLk;. 
,jaj; jirfSf;F Mf;rp[d; kpFe;j ,uj;jk; fNuhdhp jkdp %ykhf ngwg;gLfpwJ. 
,J ngUe;jkdpapd; tistpypUe;J cUthfpwJ. ,jaj; jirapypUe;J Mf;rp[d; 
Fiwe;j ,uj;jk; fNuhdhp ir]; %yk; tyJ Vl;hpaj;ij te;jilfpwJ.  
 

4. xU KO Row;rpapd; NghJ ,uj;jkhdJ ,jaj;jpd; topahf ,UKiw Rw;wp tUtJ 
,ul;il ,uj;j Xl;lk; vdg;gLk;. ,k;Kiwapyhd ,uj;j Xl;lj;jpy; Mf;rp[d; kpFe;j 
,uj;jKk;> Mf;rp[d; Fiwe;j ,uj;jKk; xd;Wld; xd;W fyg;gjpy;iy.  
 

5. Mdhy; rpy tpyq;fpdq;fspy; Mf;rp[d; kpFe;j ,uj;jKk; Mf;rp[d; Fiwe;j ,uj;jKk; 
xd;Wld; xd;W fye;J ,jaj;jpDs; xU Kiw kl;LNk nrd;W tUk;. ,j;jifa 
Rw;Nwhl;lk; xw;iw ,uj;j xl;lk; vdg;gLk;. v.fh: kPd;fs;> ,Utho;tpfs; kw;Wk; rpy 
Ch;td.  
 

,jaj; Jbg;G:  
 
,jaj;jpd; Mhpf;fps;fs; kw;Wk; ntz;l;hpf;fps;fs; KOikahf xUKiw RUq;fp (rp];Nlhy;) 
tphptilAk; (ila];Nlhy;) epfo;tpw;F ,jaj;Jbg;G vd;W ngah;. ,jakhdJ ruhrhpahf xU 
epkplj;jpw;F 72 – 75 Kiw Jbf;fpwJ.  
 
epA+Nuhn[dpf; kw;Wk; ikNahn[dpf; ,jaj; Jbg;G:  
euk;Gj; J}z;bypdhy; epA+Nuhn[dpf; ,jaj;Jbg;G cz;lhfpwJ. ,j;J}z;ly; 
,jaj;jpd; mUfpy; cs;s euk;G Kbr;rpdhy; J}z;lg;gLfpwJ. v.fh. tisjirg; 
GOf;fs;> ngUk;ghyhd fZf;fhypfs; 
ikNahn[dpf; ,jaj; Jbg;ghdJ khWghlile;j rpwg;Gj; jd;ik tha;;e;j ,jaj;jir 
ehh;fshy; J}z;lg;gLfpwJ. v.fh: nky;Ylypfs;> KJnfYk;gpfs;. 
 
,jaj; Jbg;G guTjy;;  
 
kdpj ,jak; kNahn[dpf; tifiar; Nrh;e;jJ. ,jaj;jirapy; fhzg;gLk; rpwg;Gg; gFjpahd 
irNdh Vl;hpay; fZ (SA) ,jak; RUq;Ftijj; Jtf;FfpwJ. ,J tyJ Vl;hpa Rthpy; 
cs;s Nkw;ngUQ;rpiuj; Jisapd; mUfpy; fhzg;gLfpwJ. SA fZthdJ Nkw;Gwk; mfd;Wk; 
fPo;Gwk; FWfpAk; fhzg;gLfpwJ. ,J nky;ypa jir ehhpiofshy; MdJ.  
 
SA fZthdJ ,jaj;jpd; Ng];Nkf;fuhf nray;gLfpwJ. Vnddpy; ,J ,jaj; 
Jbg;GfSf;fhd kpd; J}z;liyj; Njhw;Wtpj;J ,jaj; jirfspd; RUf;fj;ijj; J}z;LfpwJ. 
irNdh Vl;hpay; fZtpypUe;J J}z;ly;fs; miyfshfg; gutp tyJ kw;Wk; ,lJ Vl;hpa 
Rth;fis RUq;fr; nra;tjd; %yk; ,uj;jk; Mhpf;FNyh ntz;l;hpf;Fyhh; jpwg;gpd; topahf 
ntz;l;hpf;fps;fSf;F ce;jpj; js;sg;gLfpwJ. SA fZtpypUe;J kpd;J}z;ly; miyfs; 
Vl;hpNah ntz;l;hpf;Fyhh; (AV) fZtpw;F guTfpwJ. Vl;hpNah ntz;l;hpf;Fyhh; fw;iw kw;Wk; 
Gh;fpd;[p fw;iwfs; top ntz;l;hpf;fps;fSf;F kpd;J}z;ly; miyfs; gutp mtw;iw RUq;fr; 
nra;fpwJ.  
 
`p]; (1893) Vl;hpNah ntz;l;hpf;Fyhh; fw;iwfisf; fz;lwpe;jhh;. mjdhy; ,J `p]; fw;iw 
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vd;W miof;fg;gLfpwJ.  
 
ehbj;Jbg;G: 
 
,jaj; Jbg;gpd; NghJ ,uj;jkhdJ jkdpfSf;Fs; ce;jpj; js;sg;gLfpwJ. ,uj;jk; xt;nthU 
KiwAk; jkdpfSf;Fs; ce;jg;gLk; NghJ jkdpfs; tphptiltij ehbj;Jbg;G vd;fpNwhk;. 
,jid kzpf;fl;bd; mUfpy; cs;s jkdpapd; kPJ tpuy; Edpapid itj;J czuyhk;. 
,ay;ghd ehbj;Jbg;G xU epkplj;jpw;F 70 – 90 Kiwfs; MFk;.  
 
 
,jaj; Jbg;gpidf; fz;lwpjy;:  
cgfuzq;fs;: epWj;Jf; fbfhuk;  
nra;Kiw: eP xa;thf mkh;e;j epiyapy; cd; ez;gidf; nfhz;L cd; kzpf;fl;bd; 
ehbj; Jbg;gpid 15 tpdhbfSf;F fz;lwpaTk;. xU epkplj;jpw;F xa;T epiyapy; 
,jaj; Jbg;igf; fzf;fplTk;. 
eP 5 epkplq;fs; ele;J my;yJ Xba gpwF 15 tpdhbfSf;F cdJ ,ja Jbg;gpid 
fzf;fpl;L> gpd;dh;. xU epkplj;jpw;fhd ,jaj; Jbg;gpd; tPjj;jpidf; fzf;fplTk;.  
Ma;T: ehbj; Jbg;gpd; fhuzk; vd;d?  
xt;nthU epiyapYk; ,jaj; Jbg;gpd; khw;wj;jpw;Ff; fhuzk; vd;d?  
 
,ja Row;rp:  
 
Xh; ,jaj; Jbg;G Jtq;Ftjw;Fk; Kbtiltjw;Fk; ,ilg;gl;l thpirf;fpukkhd epfo;Tfs; 
,ja Row;rp (fhh;bahf; Row;rp) vdg;gLk;. ,ja Row;rpapd; NghJ> ,uj;jkhdJ ,jaj;jpd; 
miwfSf;Fs; Fwpg;gpl;l jpirapy; nry;Yk;. xt;nthU ,ja Row;rpAk; 0.8 tpdhbfspy; 
KbtilAk;.  
 
xU ,ja Row;rp fPo;f;fz;l epfo;Tfis cs;slf;fpaJ.  
 

1. Vl;hpay; rp];Nlhy; : Mhpf;fps;fs; RUf;fk; (0.1 tpdhb)  
 

2. ntz;l;hpf;Fyhh; rp];Nlhy; : ntz;l;hpf;fps;fs; RUf;fk; (0.3 tpdhb)  
 

3. ntz;l;hpf;Fyhh; la];Nlhy; ntz;l;hpf;fps;fs; tphptiljy; (0.4 tpdhb)  
 

,ja xypfs;:  
 
,ja xypahdJ ,ja thy;Tfs; rPuhd Kiwapy; jpwe;J %Ltjhy; Vw;gLfpwJ.  
 
Kjy; xypahd 'yg;' ePz;l Neuj;jpw;F xypf;Fk; ntz;l;hpf;Fyhh; rp];Nlhypd; Muk;g epiyapy; 
%tpjo; kw;Wk; <hpjo; thy;Tfs; %Ltjhy; ,e;j xyp cz;lhfpwJ.  
 
,uz;lhtJ xypahd 'lg;' rw;W FWfpa fhyNk xypf;Fk;. ,t;nthypahdJ ntz;l;hpf;Fyhh; 
rp];Nlhypd; Kbtpy; miur;re;jpu thy;Tfs; %Ltjhy; Vw;gLk;.  
 
,uj;j mOj;jk;:  
 
jkdpfspd; topNa ,uj;jk; XLk; NghJ mj;jkdpfspd; gf;fthl;Lr; Rth; kPJ ,uj;jk; 
Vw;gLj;Jk; mOj;jNk ,uj;j mOj;jk; vdg;gLk;. ,uj;j mOj;jkhdJ jkdpfspy; mjpfhpj;J> 
Mh;bhpNahy;fs; kw;Wk; je;Jfpfspy; gbg;gbahf Fiwe;J gpd;dh; kpff; Fiwthd ,uj;j 
mOj;jk; rpiuapy; fhzg;gLfpwJ.  
 
nghJthf ,uj;j mOj;jk; rp];Nlhypf; mOj;jk; kw;Wk; la];Nlhypf; mOj;jk; vd 
Fwpg;gplg;gLfpwJ.  
 
rp];Nlhypf; mOj;jk;:  
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ntd;l;hpFyhh; rp];Nlhy; epfo;tpd; NghJ ,lJ ntz;l;hpf;fps; RUq;Ftjhy; ,uj;jk; 
ngUe;jkdpf;Fs; kpf Ntfkhf nrYj;jg;gLfpwJ. ,e;epfo;tpd; NghJ Vw;gLk; kpif mOj;jk; 
rp];Nlhypf; mOj;jk; vdg;gLk;.  
 
la];Nlhypf; mOj;jk;:  
 
la];Nlhy; epfo;tpd; NghJ ,lJ ntd;l;hpf;fps;fs; tphptiltjd; fhuzkhf mOj;jk; 
FiwfpwJ. ,f;Fiw mOj;jNk la];Nlhypf; mOj;jk; vdg;gLk;.  
 
xU MNuhf;fpakhd kdpjhpy; xa;thf cs;s epiyapy; rp];Nlhypf; kw;Wk; la];Nlhypf; 
mOj;jkhdJ 120 mmHg/80mmHg mstpy; fhzg;gLfpwJ. clw;gapw;rp> ftiy> czh;r;rp 
trg;gLjy;> kd mOj;jk; kw;Wk; cwf;fk; Nghd;w epiyfspy; ,t;tstPL khWgLfpwJ.  
 
njhlh;e;J my;yJ mbf;fb ,uj;j mOj;jk; mjpfhpj;jy; i`gh;nld;~d; (cah; ,uj;j 
mOj;jk;) vdg;gLk;. i`gh;nld;~d; mjpfhpg;gjd; %yk; ,ja Neha;fs;> gf;fthjk; Nghd;w 
Neha;fs; cz;lhfpd;wd. Fiwthd ,uj;j mOj;j epiy i`g;Nghnld;~d; (Fiw ,uj;j 
mOj;jk;) vdg;gLk;.  
 
];nlj;jh];Nfhg;:  
 
kdpj clypd; cs;SWg;Gfs; Vw;gLj;Jk; xypfisf; fz;lwpa ];nlj;jh];Nfhg; gad;gLfpwJ. 
];nlj;jh];Nfhg;gpid khh;Gg; gFjpapy; itj;J ,jaj;jpd; xypapidf; Nfl;lwpayhk;. ,J xU 
Fwpg;gpl;l ,lj;jpy; rpf;fy; cs;sijj; njhpe;J nfhz;L Neha;fis milahsk; fz;lwpa 
cjTk; rhjdkhFk;. etPd kpd;dZ ];nlj;jh];Nfhg; kpfTk; Jy;ypakhdJ.  
 
];gpf;NkhkhNdhkPl;lh;:  
 
,uj;j mOj;jj;ijf; fz;lwpa cjTk; kUj;Jt cgfuzk; ];gpf;NkhkhNdh kPl;lh; MFk;. 
,f;fUtpiaf; nfhz;L xU kdpjdpd; Nkw;fuj; jkdpapd; mOj;jk; mth; xa;thf cs;s 
epiyapy; mstplg;gLfpwJ. NkYk; ,f;fUtp ,uj;j Xl;lj;jpd; epiyiaAk;> ,jak; 
nray;gLtijAk; fz;lwpa cjTfpwJ. Fiwe;j kw;Wk; cah; ,uj;j mOj;j epiyfisf; 
fz;lwpa cjTfpwJ. khNdhnkl;hpf; kw;Wk; etPd vz;zpay; b[pl;ly; tifapyhd 
cgfuzq;fs; ,uj;j mOj;jj;jpid msf;f cjTk; rhjdq;fshFk;.  
 
,uj;j tiffs;:  
 
fhuy; Nyz;l;];Bdh; (1900) ,uj;j tiffisf; fz;lwpe;jhh;. ,th; A, B kw;Wk; O ,uj;j 
tiffis milahsk; fz;lwpe;jhh;. bfh];bNyh kw;Wk; ];la;dp (1902) AB ,uj;j 
tifapid fz;lwpe;jdh;.  
 
kdpj ,uj;jj;jpy; rpy jdpr; rpwg;G tha;e;j mf;Sl;bNdhn[d; my;yJ Md;bn[d; (Ag) 
kw;Wk; Mf;Sl;bdpd; (m) vjph;g;nghUs;fs; (Md;l;bghbfs;) fhzg;gLfpd;wd. Md;bn[d;fs; 
RBC– apd; Nkw;Gw glyj;jpy; fhzg;gLfpd;wd.  
 
vjph;g;nghUl;fs; ,uj;j gpsh];khtpy; fhzg;gLfpd;wd. Md;bn[d; kw;Wk; Md;bghb) 
vjph;g;nghUs;fs; fhzg;gLtjpd; mbg;gilapy; kdpj ,uj;jj;jpid A, B, AB kw;Wk; O vd 
ehd;F tiffshf mwpayhk;. ,e;j ehd;F tiffspy; VNjDk; xU tifapid xU jdpegh; 
ngw;wpUg;ghh;.  
 
 
'A" tif : Mz;bn[d; A –RBC apd; Nkw;Gwg;gug;gpy; fhzg;gLk;. Md;bghb B - ,uj;j 
gpsh];khtpy; fhzg;gLk;.  
'B' tif : Md;bn[d; B – RBC apd; Nkw;Gwg;gug;gpy; fhzg;gLk;. Md;bghb A - ,uj;j 
gpsh];khtpy; fhzg;gLk;.  
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'A B' tif: Md;bn[d; A kw;Wk; B – RBC – apd; Nkw;Gwg;gug;gpy; fhzg;gLk;.  
mjw;fhd Md;bghbfs; gpsh];khtpy; fhzg;glhJ.  
 
'O' tif : Md;bn[d; A kw;Wk; B RBC– apd; Nkw;Gwg;gug;gpy; fhzg;glhJ. ,Ue;j NghjpYk; 
mjw;fhd Md;bghb A kw;Wk; B gpsh];khtpy; fhzg;gLk;.  
 
,uj;j 
tif  

RBC– apd; 
Md;bn[d; 

gpsh];khtpd; 
Md;bghb 

toq;FNthh; ngWNthh; 

A Md;bn[d; A Md;b B A kw;Wk; AB A kw;Wk; O 

B Md;bn[d; B Md;b A B kw;Wk; AB B kw;Wk; O 

AB Md;bn[d; A & B Md;bghb 
,y;iy  

AB A, B, AB kw;Wk; 
O 
(midthplkpUe;Jk; 
ngWNthh;) 

O Md;bn[d; ,y;iy  Mz;b A & B 
cs;sJ 

A,B,AB,O 
(midtUf;Fk; 
toq;FNthh;)  

O kl;Lk;  

 
,uj;jk; toq;Fjy;:  
,uj;jk; nrYj;Jtjw;F Kd;dh; ,uj;jk; toq;Fgth; kw;Wk; ,uj;jk; ngWgtUf;F ,ilapy; 
Md;bn[Df;Fk; Md;bghbf;Fk; cs;s nghUj;jj;jpid fUj;jpy; nfhs;s Ntz;Lk;.  
 
nghUj;jkpy;yh xU ,uj;j tifapid xUth; ngWtjpdhy; mtUf;F ,uj;jj; jpul;rp Vw;gl;L 
,wf;f NeupLk;.  
 
AB ,uj;j tif nfhz;l egiu midthplkpUe;J ,uj;jk; ngWNthh; tif vd miog;gh;. 
,th; midj;J ,uj;j tifapidAk; Vw;Wf; nfhs;thh;.  
 
O ,uj;j tif nfhz;l egiu ',uj;jf; nfhilahsp' vd miog;gh;. ,th; midj;J tif 
,uj;j gphptpdUf;Fk; ,uj;jk; toq;Fthh;.  
 
Rh fhuzp:  
hPr]; ,df;Fuq;fpd; ,uj;jj;ij Kaypd; clYf;Fs; nrYj;jp cw;gj;jpahd Md;bghbfis 
nfhz;L 1940– y; Nyz;l;];Bdh; kw;Wk; tPdh; Rh fhuzpiaf; fz;lwpe;jhh;.  
 
,e;j vjph;g;nghUs; vjph;f;fhuzp Rh vd;W ngah;. jphpgilAk; nry;fs; Rh (+) vdTk;> jphpG 
milahj nry;fs; (Rh (-) vdTk; miof;fg;gLfpd;wd.  
 
 
epzePh;:  
 
epzePh;f; je;Jfpfspd; nry; ,ilntspapy; epzePh; fhzg;gLfpwJ. ,uj;jj; je;Jfpfspd; 
Rth;fspy; cs;s Jisfspd; topahf gpsh];kh> Gujq;fs; kw;Wk; ,uj;j nry;fs;> jpRf;fspd; 
nry; ,ilntspfSf;Fs; CLUTk; NghJ epwkw;w epzePuhf cUthfpwJ. ,J ,uj;j 
gpsh];khit xj;Js;sJ. Mdhy; epwkw;wJ kw;Wk; Fiwe;j msT Gujj;ijf; nfhz;Ls;sJ. 
,jpy; kpff; Fiwe;j msNT Cl;lg;nghUl;fs;> Mf;]p[d;>CO2, ePh; kw;Wk; WBC Mfpait 
cs;sd.  
 
epzePhpd; gzpfs;:  
 

• ,uj;jk; vLj;Jr; nry;y ,ayhj gFjpfSf;F Cl;lg;nghUl;fisAk; kw;Wk; 
Mf;rp[idAk; toq;FfpwJ.  
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• ,J mfjpg;gbahd jpR jputj;ijAk;> tsh;r;rpij khw;wg; nghUl;fisAk; jpRf;fspd; 
,ilntspfspypUe;J Gjq;fisAk; ,uj;jj;jpw;F kPz;Lk; nfhz;L tUfpwJ.  
 

• ,J rpW Flypdhy; cwpQ;rg;gl;l nfhOg;gpid ,uj;jj;jpw;F vLj;Jr; nry;fpwJ. 
FlYwpQ;rpfspy; fhzg;glf;$ba epzePh;j;je;Jfpfs; nrhpf;fg;gl;l nfhOg;gpid 
cwpQ;Rfpd;wd.  
 

• epzePhpy; cs;s ypk;/Nghirl;Lfs; cliy NEha;j;jhf;FjypypUe;J ghJfhf;fpd;wd.  
 

epidtpy; nfhs;f.  
 
• %yf;$Wfs; nrwpT kpFe;j gFjpapypUe;J nrwpT Fiwe;j gFjpf;F vt;tpj Mw;wypd; 

cjtpapd;wp flj;jg;gLtJ guty; vdg;gLk;.  
 

• jhtu ,iyfspYs;s ,iyj;Jis topahf ePuhdJ Mtpahf ntspNaWjy; ePuhtpg;Nghf;F 
vdg;gLk;.  
 

• Rw;Nwhl;l kz;lyk; ,uj;j Rw;Nwhl;lj; jputk;> ,uj;jk;> epzePh;> ,jak; kw;Wk; ,uj;jf; 
Foha;fs; Mfpatw;iw cs;slf;fpaJ.  
 

• ,uj;jk; ,uz;L gFjpg; nghUs;fisf; nfhz;Ls;sJ. mit jput gpsh];kh kw;Wk; 
mtw;wpd; Mf;ff; $Wfs;.  

• ,uj;j Foha;fSf;Fs; ,uj;jj;ij ce;jpj; js;Sk; jirahy; Md cWg;G ,jak; 
vdg;gLk;.  
 

• ,uj;jk; Mf;rp[d; kpFe;j kw;Wk; Mf;rp[d; Fiwe;j epiyapy; cliyr; Rw;wp tUfpwJ.  
 

• ,jaj; jirfSf;F ,uj;jk; nry;tJ fNuhdhp ,uj;j Xl;lk; vdg;gLk;.  
 

• xU KOikahd ,jaj; Jbg;G vd;gJ ,jaj;jpd; Mhpf;fps;fs; kw;Wk; ntd;lhpf;fps;fs; 
RUq;fp tphptiltJ.  
 

• ,jaj; Jbg;G Jtq;Ftjw;Fk;> Kbtiltjw;Fk; ,ilg;gl;l thpirf; fpukkhd epfo;Tfs; 
',ja Row;rp' vdg;gLk;.  
 

• ,uj;j mOj;jkhdJ> rp];Nlhypf; ,uj;j mOj;jk;> ila];Nlhypf; ,uj;j mOj;jk;>(120 
mmHg/80 mmHg) vd mstplg;gLfpwJ.  
 

• A, B, AB kw;Wk; O Mfpa ehd;fpy;> VNjDk; xU tif ,uj;jk; kdpjhpy; fhzg;gLk;.  
 

• 1940-,y; Nyz;l;];Bdh; kw;Wk; bdh; MfpNahuhy; Rh fhuzp fz;lwpag;gl;lJ.  
 

• ,uj;jj; je;Jfpfspd; Rth;fspy; cs;s Jisfspd; topahf gpsh];kh> Gujq;fs; kw;Wk; 
,uj;j nry;fs;> jpRf;fspd; nry; ,ilntspfSf;Fs; CLUTk; NghJ epwkw;w epzePuhf 
cUthfpwJ.  
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10th Science Unit – 15 
 

euk;G kz;lyk; 
 
mwpKfk; 
 
 xt;nthU capupdKk;> Gwj;J}z;lYf;Fupa vjpu; tpidia ntspg;gLj;JtJ mtw;wpd; 
Kf;fpakhd gz;ghFk;. ,q;F J}z;ly; vdf;Fwpg;gplg;gLtJ Gwr; #o;epiyapy; Vw;gLk; 
khw;wa;fshFk;. ,itfis czu;e;J nfhs;s clypy; czu;T cWg;Gfs; cs;sd. 
mj;jifa Fwpg;gpl;l J}z;ly;fspd; fhuzkhf capupdq;fs; ntspg;gLj;Jk; Fwpg;gpl;l gjpy; 
tpisT Jyq;fy; vdg;gLk;. capUs;sit midj;Jk; fPo;f;fz;l J}z;ly;fshd xsp> 
ntg;gk;> Fspu;> xyp kzk;> Rit> njhLjy;> mOj;jk;> typ my;yJ Gtp <u;g;G tpirapdhy; 
cz;lhFk; mOj;jk; Mfpatw;Wf;F vjpuhd Jyq;fy;fis ntspg;gLj;Jfpd;wd. 
vLj;Jf;fhl;lhf xU #lhd ghj;jpuj;ijj; njhLk; NghJ> ek; ifia cldbahf tpyf;fpf; 
nfhs;Sjy; my;yJ gpufhrkhd xsp gl;lGld; ek; fz; ,ikfis %bf; nfhs;Sjy; 
Nghd;wit. ,jpy; ntg;gk; my;yJ gpufhrkhf xsp vd;gJ clypy; khw;wj;ij Vw;gLj;Jk; 
J}z;ly; MFk;. cly; ,jw;Fupa cldbahd Jyq;fiy ntspg;gLj;Jk;. vdNt clyhdJ> 
ngwg;gLk; J}z;lYf;Fupa Jyq;fiy nghUj;jkhf> Jupjkhf ntspg;gLj;Jtjhy; cly; 
jd;id ghJfhj;Jf;nfhz;L gzpfis Nkw;nfhs;s VJthfpd;wJ. 
 
 xt;nthU J}z;lYf;Fupa nghUj;jkhd Jyq;fiy ntspg;gLj;Jtjw;F clypd; 
midj;J cWg;GfSk; Kiwahf> xUq;fpize;J nray;gl Ntz;baJ mtrpakhFk;. 
ntt;NtW tpjkhd J}z;ly;fSf;Fupa nghUj;jkhd Jyq;fiy ntspg;gLj;j> gy;NtW 
cWg;GfSk; Kiwahf> tupirf;fpukkhf> rpwg;ghf nray;gLtJ mtrpakhFk;. ,t;thW 
nray;gLtij “xUq;fpizT” vd;fpNwhk;. kdpjd; cl;gl midj;J tpyq;fpdq;fspYk; mjd; 
capu; nraypay; nray;ghLfshd jd;epiyf;fhj;jy; vd;gij guhkupf;f> midj;J nry;fSk;> 
cWg;GfSk; xUq;fpize;J gzpahw;Wjy; mtrpakhfpwJ. ,e;j myfpd; kdpjd; kw;Wk; 
tpyq;Ffspd; nray;ghl;bid xOq;FgLj;Jtjpy; Kf;fpa gq;F tfpf;Fk; euk;G kz;lyk; 
kw;Wk; mJ vt;thW clypd; midj;J nray;fisAk; fl;Lg;gLj;JfpwJ vd;gjidf; 
fhz;Nghk;. 
 
euk;G kz;lyk; 
 
 euk;G kz;lyk; vd;gJ euk;G jpRf;fshy; MdJ. ,it %d;W tifahd cl;$Wfis 
nfhz;Ls;sJ. mitahtd epA+uhd;fs;> epA+ Nuhfpspahf;fs; kw;Wk; euk;G ehupiofs;. 
 

(i) epA+uhd;fs; my;yJ euk;G nry;fs;: epA+uhd;fs; my;yJ euk;G nry;fs; vd;git euk;G 
kz;lyj;jpd; mikg;G kw;Wk; nray;uPjpapyhd mbg;gil myFfs; MFk;. kdpj 
clypd; kpf ePskhd nry; euk;G nry; MFk;. ,it Rkhu; 100 m  tiu ePsKilait. 
,e;j nry;fs; gy;NtW tpjkhd J}z;ly;fis mwptjw;Fk;> czuTk;> flj;Jtjw;Fk; 
Vw;g rpwg;G jpwd;fis nfhz;lit. euk;G nry;fspy; jfty;fs; clypd; xU 
gFjpapypUe;J kw;nwhU gFjpf;F kpd;J}z;ly;fshff; flj;jg;gLfpd;wJ.  
 

(ii) epA+ Nuhfpspah: epA+Nuhfpspah vd;git fpspay; nry;fs; vd;Wk; miof;fg;gLfpd;wd. 
,it euk;G kz;lyj;jpd; Jizr; nry;fshf nray;gLfpd;wd. 

 
,it epAuhd;fs; Nghd;W euk;G J}z;ly;fspd; cUthf;fj;jpNyh my;yJ 
flj;JtjpNyh <LgLtjpy;iy 
 

(iii) euk;G ehupiofs;: epA+uhd;fspd; kpf ePskhd> nky;ypa nray;gLk; gFjp euk;G 
ehupiofs; MFk;. euk;G ehupiofs; xd;wpize;J fw;iwahf khwp euk;gfshf 
nray;gLfpd;wd. 
 

epA+uhd;fspd; mikg;G 
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 epA+uhd; vd;gJ fPo;f;fhZk; %d;W gFjpfisf; nfhz;lJ. i. irl;lhd; ii. 
nlz;;l;iul;Lfs; kw;Wk; iii. Mf;rhd; 
 
 

(i) irl;lhd;: irl;lhd; vd;gJ nry; clyk; my;yJ ngupNfupNahd; vd;Wk; miof;fg;gLk;. 
,jd; ika cl;fUtpy; irl;Nlhgpshrk; epuk;gpAs;s gFjp epA+Nuhgpshrk; vd;W 
miof;fg;gLfpwJ. ,jDs; mstpy; ngupa Jfs;fs; epuk;gpAs;sd. ,j;Jfs;fs; eprpy; 
Jfs;fs; vdg;gLfpd;wd. NkYk; kw;w nry; Ez;ZWg;Gfshd ikl;Nlhfhz;l;upah> 
upNghNrhk;fs;> iyNrhNrhk;fs; kw;Wk; vz;Nlhgpshr tiyg;gpd;dy; MfpaitAk; 
irl;Nlhgpshrj;jpy; cs;sd. epA+uhd;fs; gFg;gilAk; jd;ikaw;wit. irl;Nlh 
gpshrj;jpDs;Ns gy Ez; ,iofs; fhzg;gLfpd;wd. mit nry; clyj;jpd; topahf 
euk;G J}z;ly;fis Kd;Dk; gpd;Dk; flj;Jtjw;F cjTfpd;wd. 
 

(ii) nlz;l;iul;Lfs;: nry; clyj;jpd; ntspg;Gwkhf gy;NtW fpisj;j gFjpfs; 
fhzg;gLfpd;wd. ,it euk;Gj; J}z;ly;fis irl;lhid Nehf;fpf; flj;Jfpd;wd. gpw 
euk;G nry;fspy; ,Ue;J ngwg;gLk; rkpf;iQfis cs;thq;fpf; nfhs;Sk; gug;gpid 
mjpfkhf;Ffpd;wd. 
 

(iii) Mf;rhd;: Mf;rhd; vd;gJ jdpj;j> ePskhd> nky;ypa mikg;G MFk;. Mf;rhdpd; 
KbTg;gFjp Ez;zpa fpisfshfg; gpupe;J Fkpo; Nghd;w “rpdhg;bf; Fkpo;” gFjpfshf 
Kbfpd;wJ. Mf;rhdpd; gpsh];kh rt;T> Mf;N]hnyk;kh vd;Wk;> miof;fg;gLk;. ,it 
J}z;ly;fis irl;lhdpy; ,Ue;J vLj;Jr; nry;fpd;wd. Mf;]hdpd; Nkw;Gwk; xU 
ghJfhg;G ciwahy; Nghu;j;jg;gl;ls;sJ. ,t;Tiw ikaypd; ciw vdg;gLk;. ,tw;wpd; 
Nkw;Gwk; ];thd; nry;fshy; Md ciwahy; ghJfhf;fg;gLfpwJ. ,t;Tiw epA+upnyk;kh 
vdg;gLk;. ikaypd; ciw njhlu;r;rpahf ,y;yhky; Fwpg;gpl;l ,ilntspfSld; 
mike;jpUf;fpwJ. ,e;j ,ilntspfs; Nud;tPupd; fZf;fs; vdg;gLfpd;wd. ,f; 
fZf;fSf;F ,ilNa cs;s gFjp fZtpilg; gFjp vdg;gLfpwJ. ikaypd; 
ciwahdJ xU ghJfhg;G ciwahfr; nray;gl;L euk;G J}z;ly;fs; kpf tpiuthf 
flj;jg;gl cjTfpwJ.  
 

rpdhg;];: xU epA+uhdpd; rpdhg;bf; Fkpo; gFjpf;Fk;> kw;nwhU epA+uhdpd; nlz;l;uhd; 
,izAk; gFjpf;Fk; ,ilapYs;s ,ilntspg; gFjp rpdhg;bf; ,izTg; gFjp 
vdg;gLfpwJ. xU epA+uhdpypUe;J jfty;fs; kw;nwhU epA+uhDf;F flj;jg;gLtJ 
rpdhg;bf; Fkpo; gFjpapy; ntspg;gLj;jg;gLk; Ntjpg;nghUs; %ykhf eilngWfpwJ. 
,t;Ntjpg;nghUl;fs; epA+Nuhbuhd;];kpl;lu;fs; my;yJ euk;Gzu;T flj;jpfs; 
vdg;gLfpd;wd. 

 
epA+uhd;fspd; tiffs; 
 
 epA+uhd;fs; mtw;wpd; mikg;G kw;Wk; nray;gLk; tpfj;jpd; mbg;gilapy; gy;NtW 
tiffshfg; gpupf;fg;gl;Ls;sd. 
 
  
xUKid epA+uhd;fs; (m)> ,UKid epA+uhd;fs; (M)> gyKid epA+uhd;fs; (,) 
 mikg;gpd; mbg;gilapy; epA+uhd;fs; fPo;f;fz;lthW tifg;gLj;jg;gl;Ls;sd. 
 

(i) xU Kid epA+uhd;fs;: ,t;tif epA+uhd;fspy; xUKid kl;LNk irl;lhdpy; ,Ue;J 
fpisj;J fhzg;gLk;. ,JNt Mf;rhd; kw;Wk; nlz;buhdhf nray;gLk;. 
 

(ii) ,U Kid epA+uhd;fs;: irl;lhdpypUe;J ,U euk;Gg; gFjpfs; ,UGwKk; 
,izf;fg;gl;bUf;Fk;. xd;W Mf;rhdhfTk; kw;nwhd;W nlz;buhdhfTk; nray;gLk; 

 

(iii) gy Kid epA+uhd;fs;: irl;lhdpypUe;J gy nld;l;uhd;fs; fpiwj;J xU 
KidapYk;> Mf;rhd; xU KidapYk; fhzg;gLk;  
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 nray;ghl;by; mbg;gilapy; epA+uhd;fs; fPo;f;fz;lthW tifg;gLj;jg;gl;Ls;sd. 
 

(i) czu;r;rp my;yJ cl;nry; euk;Gr;nry;fs;: czu; cWg;GfspypUe;J J}z;ly;fi 
sika euk;G kz;lyj;Jf;F vLj;Jr; nry;Yk; euk;Gr; nry;fs;;. 

 

(ii) ,af;f my;yJ ntspr;nry; euk;Gr;nry;fs;: ika euk;G kz;lyj;jpy; ,Ue;J 
J}z;ly;fis (jfty;fs;) ,af;f cWg;Gfshd jir ehupiofs; my;yJ Rug;gpfSf;F 
vLj;Jr; nry;Yk; euk;G nry;fs;. 

 

(iii) rq;fk euk;Gr; nry;fs;: ,t;tif euk;G nry;fs; czu;r;rp kw;Wk; ,af;f euk;G 
nry;fSf;fpilNa J}z;ly;fis flj;Jk; euk;G nry;fshFk;. 

 
euk;G ehupiofspd; tiffs; 
 

euk;G ehupiofs; ,U tiffshf tifg;gLj;jg;gl;Ls;sd. mitahtd ikaypd; 
ciwAld; $ba euk;G nry;fs; kw;Wk; ikaypd; ciwaw;w euk;Gr; nry;fs;. 
 

(i) ikaypd; ciwAld; $ba euk;G nry;fs;: euk;Gr; nry;ypYs;s Mf;rhd; kPJ ikaypd; 
ciw Nghu;j;jg;gl;bUe;jhy; mit ikaypd; ciwAld; $ba euk;G nry;fs;. 
 

(ii) ikaypd; ciwaw;w euk;Gr; nry;fs;: euk;Gr; nry;ypYs;s Mf;rhd; kPJ ikaypd; 
ciw Nghu;j;jg;glhkypUe;jhy; mit ikaypd; ciwaw;w euk;Gr; nry;fs; vd;Wk; 
miof;fg;gLk;. %izapd; ntz;ikepwg; gFjp ikaypd; ciwAld; $ba euk;Gr; 
nry;fisAk;. fhk;gy;epwg; gFjp ikaypd; ciwaw;w euk;Gr; nry;fisAk; nfhz;lJ. 
 

euk;Gj; J}z;ly; flj;jg;gLjy; 
 
 czu; cWg;Gfshd fz;> %f;F> Njhy; Nghd;wtw;wpd; %yk;> Gwr; #opepiyapypUe;J 
ngw;gLk; J}z;ly;fs; czu;Ntw;gpfspd; %yk; czug;gLfpd;wd. ,j; J}z;ly;fs; 
kpd;J}z;ly;fshf epA+uhd;fs; top flj;jg; gLfpd;wd. NkYk; ,j;J}z;ly;fs; nlz;l;uhd; 
Kid topahf nry; clyj;Jf;Fs; flj;jg;gl;L Mf;]hd; Kidia nrd;wilfpd;wd. 
,g;NghJ Mf;]hd; Kid topahf nry; clyj;Jf;Fs; flj;jg;gl;L Mf;]hd; Kidia 
nrd;wilfpd;wd. ,g;NghJ Mf;]hd; KidahdJ euk;Gzu;T flj;jpfis (epA+Nuhl;uhd; 
];kpl;lu;) ntspapLfpwJ. ,it euk;G ,izTg; gFjpapy; gutp mLj;j epA+uhdpYs;s 
nlz;l;uhd;fis mile;J nry; clyj;jpy; kpd; J}z;ly;fshf flj;jg;gLfpd;wd. ,t;thW 
njhlu;e;J flj;jg;gl;L kpd; J}z;ly;fs; %is my;yJ jz;Ltlj;jpypUe;J ntspg;gl;L 
Fwpg;gpl;l jirfs; my;yJ Rug;gpfis nrd;wilfpd;wd. 
 
 xU Fwpg;gpl;l epA+uhd;fspd; njhFg;gpy; eilngWk; euk;G J}zly;fs; nry;Yk; 
ghijahdJ> vg;nghOJk; xU epA+uhdpd; Mf;rhd; KidapypUe;J kw;nwhU epA+uhdpd; 
nlz;lhud; Kidf;F rpdhg;]; my;yJ rpdhg;bf; Fkpo; %yk; flj;jg;gLtij “rpdhg;bf; 
flj;Jjy;” vd;fpNwhk;. 
 
 
euk;Gj; J}z;ly; flj;jg;gLjy; 
 
euk;Gzu;T flj;jpfs; (epANuh buhd;];kpl;lu;fs;) 
 
 euk;Gzu;T flj;jpfs; vd;git xU euk;Gr; nry;ypd; Mf;rhd; KidapypUe;J kw;nwhU 
euk;Gr; nry;ypd; nlz;buhd; Kidf;F my;yJ ve;j Fwpg;gpl;l ,yf;F cWg;Gf;F euk;Gj; 
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J}z;ly;fis flj;Jk; Ntjpg; nghUs;fs; MFk;. mrpl;ily;Nfhypd; vdg;gLk;> epA+uhd;fs; 
ntspapLk; Ntjpg;nghUs; xU Fwpg;gplj;jFe;j euk;Gzu;T flj;jp MFk;. 
 
kdpj euk;G kz;lyk; 
 
 gupzhk tsu;r;rpapy; Vw;gl;l khw;wq;fspd; fhuzkhf euk;G kz;lyk; jw;fhyj;jpy; 
rpwg;ghdjhfTk; rpf;fyhdjhfTk; khwpAs;sJ. kdpju;fshfpa ehk; rpe;jpj;J nray;gLk; 
Mw;wypd; fhuzkhf gpw tpyq;fpdq;fspy; ,Ue;J NtWgl;bUf;fpNwhk;. ,jw;F rpwg;ghd euk;G 
kz;lyk; fhuzkhf mike;Js;sJ. kdpj euk;G kz;lykhdJ %d;W gFjpfshf gpupf;fg; 
gl;Ls;sJ. mitahtd> ika euk;G kz;lyk; (CNS)> Gw mikT euk;G kz;lyk; (PNS)> 
jhdpaq;F euk;G kz;lyk; (ANS)> MFk; ika euk;G kz;lykhdJ jfty;fis guprPypj;J 
nray;gLj;Jk; fl;Lg;ghl;L ikahf nray;gLfpwJ. ,J %is kw;Wk; jz;Ltlj;ij 
cs;slf;fpaJ. jhdpaq;F euk;G kz;lykhdJ gupT euk;GfisAk; vjpu;g;gpupT euk;GfisAk; 
nfhz;lJ. 
 
ika euk;G kz;lyk; 
 
 ika euk;G kz;lykhdJ %is kw;Wk; jz;L tlk; Mfpa nkd;ikahd Kf;fpa 
cWg;Gfis cs;slf;fpaJ. ,it ghJfhg;ghf kz;ilNahl;bd; cs;NsAk;> Ks;nsYk;Gf; 
fhy;thapDs;Sk; mike;Js;sd. ika euk;G kz;lykhdJ ikaypd; ciwAld; $ba 
ntz;ikahd gFjp my;yJ ikaypd; ciwaw;w rhk;gy;epw gFjpfshy; MdJ. ,it 
Fwpj;J ehk; Kd;dNu mwpe;jpUf;fpNwhk;. 
 
  
 %is: clypd; midj;J nray;ghLfisAk; fl;Lg;gLj;Jk; ikak; %isahFk;. 
%isahdJ %d;W ghJfhg;ghd ciwfshy; #og;gl;bUf;fpwJ. mit nkdpQ;r]; my;yJ 
%is  ciwfs; vdg;gLk;. 
 

(i) bA+uh Nkl;lu;: (bA+uh: fbdkhd> Nkl;lu;: rt;T) vd;gJ ntspg;Gw jbkdhd 
rt;Tg;glyk; MFk;. 

(ii) muf;dha;L ciw: (muf;dha;L : rpye;jp) vd;gJ eLg;Gw nkd;ikahd rpye;jp tiy 
Nghd;w rt;Tg;glyk; MFk;. ,J mjpu;Tj; jhq;fpahf nray;gLfpwJ. 
 

(iii) igah Nkl;lu;: (igah: nkd;ikahd) ,J cl;Gw nky;ypa ciwahFk;. ,jpy; 
mjpfkhd ,uj;j ehsq;fs; fhzg;gLfpd;wd. 

 
%isapd; ciwfs; midj;Jk; %isia mbglhky; ghJfhg;ghf itj;jpUf;f 

cjTfpd;wd. 
 
 kdpj %is %d;W gFjpfshfg; gpupf;fg;gl;Ls;sJ. mitahtd:  
 

(1) Kd; %is  
(2) eL %is  
(3) gpd; %is 

 
1) Kd; %is 
 
 Kd; %isahdJ ngU %is (nrupg;uk;) kw;Wk; lad;nr/g;yhd; vd;gitfshy; MdJ. 
lad;nr/g;yhd; Nkw;Gw jyhk]; kw;Wk; fPo;g;Gw i`g;Nghjyhk]; nfhz;Ls;sJ. 
 
ngU%is 
 
 %isapd; %d;wpy; ,uz;L gFjp msTf;F ngUk;ghd;ikahf ,g;gFjp mike;Js;sJ. 
ngU %isahdJ ePs; thl;lj;jpy; tyJ kw;Wk; ,lJ vd ,U gpupTfshf xU Mokhd gpwT 
%yk; gpupf;fg;gl;Ls;sJ. ,g;gpsT eLg;gpsT (median Cleft) vdg;gLk;. ,g;gupTfs; nrupg;uy; 
n`kp];gpa;/ngU%is miuf; Nfhsq;fs; vd;W miof;fg;gLk;. ,g;gupTfs; %isapd; 
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mbg;gFjpapy; fhu;g]; fNyhrk; vd;Dk; mlu;j;jpahd euk;Gj; jpRf;fw;iwahy; 
,izf;fg;gl;Ls;sd. ngU%isapd; ntspg;Gw gFjp> rhk;gy; epwg; gFjpahy; MdJ. ,J 
ngU%isapd; cl;Gw Mokhd gFjp ntz;ik epwg; nghUshy; MdJ. ngU%isg; Gwzp 
mjpfkhd kbg;GfSld; gy RUf;fq;fisf; nfhz;L fhzg;gLk;. ,tw;wpd; NkL “ifup” 
vd;Wk;> gs;sq;fs; “ry;rp” vd;Wk; miof;fg;gLk;. ,t;thW kbg;Gw;W ,Ug;gjhy; ngU%isg; 
Gwzp mjpf gug;igf; nfhz;ljhf cs;sJ. 
 
 Xt;nthU ngU %is miuf;NfhsKk;> Kd;Gwf; fJg;G> gf;fthl;Lf; fJg;G> Nkw;Gwf; 
fJg;G kw;Wk; gpd;Gwf; fJg;G vd;W gpupf;fg;gl;Ls;sJ. ,it midj;Jk; ngU%is fJg;Gfs; 
vd miof;fg;gLk;. ,it xt;nthd;Wk; Fwpg;gpl;l nraYf;F nghWg;ghdit. VNjDk; xU 
Fwpg;gpl;l fJg;gpy; Vw;gLk; Nrjk; me;jg; gFjpf;fhd nray;fis ghjpf;Fk;. ngU %isahdJ 
rpe;jpj;jy;> Ez;zwpT> tpopg;Gzu;T epiy epidTj; jpwd;> fw;gidj;jpwd;> fhuzfhupak; 
Muha;jy; kw;Wk; kd cWjp Mfpatw;Wf;F fhuzkhdjhFk;. 
 
jyhk]; 
 
ngU%isapd; cl;Gw Mokhd gFjpahd nkLy;yhitr; #o;e;J jyhk]; mike;Js;sJ. 
czu;T kw;Wk; ,af;f J}z;ly;fisf; flj;Jk; Kf;fpakhd flj;J ikakhf jyhk]; 
nray;gLfpwJ. 
 
 i`Ngh vd;gjw;F fPohf vd;WnghUs;. ,g;nghUSf;Nfw;g ,J jyhk]pd; fPo;g;gFjpay; 
cs;sJ. ,J cs;shu;e;j czu;Tfshd grp> jhfk;> J}f;fk;> tpau;it> ghYwTf; fpsu;;r;rp> 
Nfhgk;> gak;> uj;j mOj;jk;> clypd; ePu; rkepiy NgZjy; Mfpatw;iw fl;Lg;gLj;JfpwJ. 
,J clypd; ntg;gepiyia xOq;FgLj;Jk; ikakhf nray;gLfpwJ. NkYk; ,J gpl;A+l;lup 
Rug;gpapd; Kd; fJg;G `hu;Nkhd Rug;Gfisf; fl;Lg;gLj;jfpwJ. jyhk]; euk;G kz;lyk; 
kw;Wk; ehskpy;yhr; Rug;G kz;lyj;jpd; ,izg;ghf nray;gLfpwJ. 
 
2) eL%is 
 
 ,J jyhk]pw;Fk; gpd; %isf;Fk; ,ilapy; mike;Js;sJ. eL%isapd; gpd;Gwj;jpy; 
ehd;F Nfhs tbtpyhd gFjpfs; cs;sd. ,it fhu;;g;Nghuh Fthl;upn[kpdh vd 
miof;fg;gLk;. ,it ghu;it kw;Wk; Nfl;lypd; mdpr;irr; nray;fis fl;Lg;gLj;JfpwJ. 
 
3) gpd; %is  
 
 gpd; %isahdJ rpW%is> ghd;]; kw;Wk; KFsk; Mfpa 3 gFjpfis cs;slf;fpaJ. 
 
rpW %is 
 
 %isapd; ,uz;lhtJ kpfg;ngupa gFjp rpW %is MFk;. rpW %isahdJ ikag; 
gFjpapy; ,uz;L gf;fthl;L fJg;GfSld; fhzg;gLk;. ,J ,af;F jirfspd; ,af;fq;fisf; 
fl;Lg;gLj;Jjy; kw;Wk; cly; rkepiyiag; NgZjy; Mfpatw;iw xUq;fpizfpwJ. 
 
ghd;]; 
 
 “ghd;];” vd;Dk; ,yj;jpd; nkhop nrhy;Yf;F “,izg;G” vd;W nghUs;. ,J rpW 
%isapd; ,U Gw gf;fthl;L fJg;Gfis ,izf;Fk; ,izg;G gFjpahf nray;gLfpwJ. ,J 
rpW %is> jz;Ltlk;> eL%is kw;Wk; ngU%is Mfpatw;wpw;fpilNa rkpf;iQfis 
flj;Jk; ikakhf nray;gLfpwJ. ,J Rthrk; kw;Wk; cw;f;f Row;rpfisf; fl;Lg;gLj;JfpwJ. 
 
KFsk; 
 
 %isapd; fPo;g;gFjpahd KFsk; jz;Ltlj;ijAk; %isapd; gpw gFjpfisAk; 
,izf;fpd;wJ. ,J ,jaj; Jbg;gpid fl;Lg;gLj;Jk; ikak;> Rthrj;jpid fl;Lg;gLj;Jk; 
Rthf ikak;> ,uj;jf; Foha;fspd; RUf;fj;jpid fl;Lg;gLj;Jk; ikak; Mfpa ikaq;fis 
cs;slf;fpaJ. NkYk; ckpo;ePu; Rug;gJ kw;Wk; the;jp vLj;jy; Mfpatw;iw 
xOa;FgLj;jfpwJ. 
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%isapd; mikg;G kw;Wk; gzpfs; 
 
  
mikg;G gzpfs; 
ngU%isg; Gwzp 
(nrupg;uy; fhu;nlf;];) 

czu;Tfisg; ngWjy;> jd;dpr;irahd nray;fisf; 
fl;Lg;gLj;Jjy;> nkhopawpT> kd mwpT-rpe;jpj;jy;> 
epidTj;jpwd;> KbntLf;Fk; jpwd;> fw;gidj; jpwd;. 

jyhk]; flj;Jk; ikakhfr; nray;gLjy; 
i`g;Nghjyhk]; cly; ntg;gepiyiaf; fl;LgLj;Jjy;> jhfk;> grp> rpWePu; 

ntspNaw;Wjy;> euk;G kz;lyjjpw;Fk;> ehskpy;yhr; Rug;gp 
kz;lyj;jpw;Fk; ,ilNa Kf;fpakhd ,izg;ghfr; 
nray;gLjy;. 

rpW%is cly; rkepiy> jirfspd; jd;dpr;irahd nray;fisf; 
fl;Lg;gLjy;. 

ghd;]; kw;Wk; KFsk; cwf;f-tpopg;G Row;rp> ,jaj;Jbg;G> Rthr kw;Wk; 
nrupj;jiyf; fl;Lg;gLj;Jk; ikakhfr; nray;gLjy;. 

 
jz;Ltlk; 
 
 jz;LtkhdJ Foy; Nghd;w mikg;ghf KJnfYk;gpd; cs;Ns Ks;NsYk;Gj; njhlupd; 
euk;Gf; FoYf;Fs; mike;Js;sJ. %isiag; Nghd;W jz;LtlKk; %tif rt;Tfshy; %lg; 
gl;Ls;sJ. ,J KFsj;jpd; fPo;g;Gwj;jpy; njhlq;fp ,Lg;ngYk;gpd; fPo;g;Gwk; tiu 
mike;Js;sJ. jz;Ltlj;jpd; fPo;g;Gwk; FWfpa nky;ypa ehu;fs; ,ize;jJ Nghd;W mikg;G 
fhzg;gLfpwJ. ,J “igyk; nlu;kpdNy” vdg;gLfpwJ. 
 
 cl;Gwk;> jz;Ltlj; jputj;jhy; epuk;gpAs;s Foy; cs;sJ. ,J ikaf;Foy; (central 
canal) vdg;gLfpwJ. jz;Ltlj;jpd; rhk;gy; epwg; gFjpahdJ Mq;fpy vOj;jhd “H” Nghd;W 
mike;Js;sJ. “H” vOj;jpd; Nkw;gf;f Kidfs; “tapw;Wg;Gwf; nfhk;Gfs;” (posterior horns) 
vd;Wk;> fPo;g;gf;f Kidfs; “KJFg;Gwf; nfhk;Gfs;” (anterior horns) vd;Wk; 
Fwpg;gplg;gLfpwJ. tapw;Wg; Gwf; nfhk;Gg;gFjpapy; fw;iwahd euk;gpiofs; Nru;e;J gupT 
euk;Gfis cz;lhf;Ffpd;wd. KJFg;Gw nfhk;G gFjpfspypUe;J ntspg;Gwkhf tUk; 
tuk;gpiofs; vjpu;g;gupT euk;Gfis cz;lhf;Ffpd;wd. ,uitapuz;Lk; ,ize;J 
cz;lhf;Ffpd;wd. ,itapuz;Lk; ,ize;J jz;Ltl euk;Gfis (spinal nerves) 
cz;lhf;Ffpd;wd. ntspg;Gw ntz;ik epwg; gFjp euk;gpiof; fw;iwfisf; nfhz;Ls;sJ. 
 
jz;L tlkhdJ> %isf;Fk; gpw czu;r;rp cWg;GfSf;Fk; ,ilNa czu;Tj; 
J}z;ly;fisAk;> ,af;fj; J}z;ly;fisAk;> Kd;Dk; gpd;Dkhf flj;jf;$baJ. ,J clypd; 
mdpr;irr; nray;fisf; fl;Lg;gLj;JfpwJ. 
 
%isj; jz;Ltl jputk; 
 
 %isahdJ rpwg;G jputj;jpDs; kpje;J epiyapy; fhzg;gLfpwJ. ,r;rpwg;G jputk; 
%isj; jz;Ltlj; jputk; vd;wiof;fg;gLfpwJ. kz;ilNahl;bDs; epzePu; Nghd;Ws;s 
,j;jputk; %isia mjpu;Tfspy; ,Ue;J ghJfhf;fpd;wJ. jz;L tlj;jpd; ikaf; 
FoypDs;Sk; ,j;jputk; epuk;gpAs;sJ. 
 
gzpfs; 
 

(1) jpBu; mjpu;Tfspd; NghJ %is ghjpg;gilahky; ghJfhf;fpwJ. 
(2) %isf;fhd Cl;lr;rj;Jf;fis mspf;Fk; gzpia Nkw;nfhs;fpwJ 
(3) %isapd; cUthFk; fopTfis Nrfupj;J ntspNaw;Wk; gzpapid Nkw;nfhs;fpwJ. 
(4) %isg; ngl;lfj;jpd; cs;Ns epiyahd mOj;jj;ij guhkupf;f cjTfpwJ. 

 
mdpr;irr; nray; 
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 mdpr;irr; nray; vd;gJ jd;dpr;irahf xU J}z;lYf;F gjpy; tpisthf elf;Fk; 
vjpu;tpid MFk;. ,U tifahd mdpr;irr; nray;fs; fhzg;gLfpd;wd. 
 

(1) vspa my;yJ mbg;gilahd mdpr;irr; nray;fs;: ,t;tifahd mdpr;irr; nray;fs; 
cs;shu;e;j kw;Wk; fw;Wzuhj Jyq;fy;fshFk;. ek;Kila md;whl tho;tpy; ehk; gy 
vspikahd mdpr;irr; nray;fis gad;gLj;jfpNwhk;. Cjhuzkhf ekJ fz;zpy; 
J}rp tpOk; NghJ ,ikfis %Ljy;> Jk;Kjy;> ,UKjy;> nfhl;lhtp tpLjy; Nghd;w 
,r;nray;fis ehk; ek;ik mwpahkNyNa> rpe;jpf;fhkNyNa cldbahf nra;fpNwhk;. 
 

(2) ngwg;gl;l my;yJ fl;Lg;gLj;jg;gl;l mdpr;irr; nray;fs;:  ,t;tifahd mdpr;irr; 
nray;fs; fw;wy; kw;Wk; gapw;rpapd; %yk; nray;gLj;jg;gLgitahFk;. `hu;Nkhdpak; 
thrpj;jypd; NghJ ,ir Fwpg;GfSf;Nfw;g rupahd fl;ilia mOj;JtJk;> tpLtpg;gJk; 
fw;wy; %yk; ngwg;gl;l mdpr;irr; nrayhFk;. njhlu;r;rpahd gapw;rpapd; %yNk 
,jid Nkw;nfhs;s KbAk;. ,J Nghd;W NtW VNjDk; rpy vLj;Jf;fhl;Lfis ePq;fs; 
$w KbAkh? 
 

nghUk;ghyhd mdpr;irr; nray;fs; jz;L tlj;jpdhy; fz;fhzpf;fg;gl;L fl;Lg;gLj;jg; 
gLfpd;wd. vdNt ,it jz;Ltl mdpr;irr; nray;fs; vd;Wk; miof;fg;gLfpd;wd. 
 
 euk;G nry;fSf;fpilNa eilngWk; J}z;ly; Jyq;fs; mdpr;irr; nray; ghijfs; 
midj;Jk; xUq;fpize;J mdpr;ir tpy; vdg;gLk;. 
 
 xU #lhd jl;bid ehk; njhLk; NghJ ekJ clypy; eilngWk; nray;ghLfis ehk; 
jw;NghJ mwpe;J nfhs;Nthk; 
 

(i) #lhd ghj;jpuj;ij ehk; njhLk;NghJ ntg;gk; vDk; J}z;ly; ekJ iffspy; 
czug;gLk; mikg;Gfs; ntg;g czu;Ntw;gpfs; my;yJ nju;Nkh czu;Ntw;gpfs; 
vdg;gLfpwJ. ,e;j J}z;lyhdJ (ntg;gk;) czu; euk;G nry;fspy; J}z;ly;fis 
Vw;gLj;JfpwJ. 
 

mdpr;irr; nray; kw;Wk; mjd; nray;gLk; ghij 
 

(ii) jz;Ltlj;Jf;F ,j;jfty;fs; czu; euk;G nry;fs; %yk; flj;jg;gLfpwJ. 
 

(iii) jz;LtlkhdJ ,j; J}z;ly;fisg; gF;jwe;J> cupa Jyq;fiy flj;Jk; ikaj;jpd; 
euk;Gr; nry;fs; %ykhf ,af;f euk;G nry;fSf;F flj;JfpwJ. 

(iv) jz;Ltlk; gpwg;gpf;Fk; fl;lisfis ,af;f euk;Gr; nry;fs; ekJ iffSf;F 
vLj;Jr; nry;fpwJ. 

(v) ekJ ifapy; cs;s jir ehu;fs; RUq;Ftjd; %yk; ehk; ekJ ifia #lhd 
ghj;jpuj;jpy; ,Ue;J cldbahf tpy;fpf; nfhs;fpNwhk;. 
 

NkNy cs;s cjhuzj;jpy; jir ehu;fs; vd;gJ ntg;gj;jpd; fhuzkhd tpistpid 
ntspg;gLj;Jk; cWg;ghFk;. euk;Gr; nry;fspd; J}z;ly; fhuzkhf jir ehu;fspd; 
,af;fj;jpid gw;wp Nky; tFg;Gfspy; ePq;fs; mwpe;J nfhs;tPu;fs;. 
Gw mikT euk;G kz;lyk; 
 
 %is kw;Wk; jz;Ltlj;jpy; ,Ue;J cUthFk; euk;Gfs; Gw mikT euk;G 
kz;lyj;ij cUthf;Ffpd;wd. %isapypUe;J cUthFk; euk;Gfs; %is euk;Gfs;/fghy 
euk;Gfs; vd miof;fg;gLk;. jz;Ltlj;jpy; ,Ue;J cUthFk; euk;gfs; jz;Ltl euk;Gfs; 
vd miof;fg;gLk;. 
 
 kdpju;fspy; %isapypUe;J 12 ,izfghy euk;Gfs; cUthfpd;wd. rpy fghy 
euk;Gfs; czu;r;rp euk;gfshf nray;gLfpd;wd. ,it czu; cWg;Gfspy; ,Ue;J euk;Gj; 
J}z;ly;fis %isf;F vLj;Jr; nry;fpd;wd. vLj;Jfhl;L: fz;zpy; cs;s ghu;it euk;Gfs;. 
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,tw;Ws; rpy euk;Gfs; fz; Nfhsk; RoYtjw;F cjtp GupfpwJ. NkYk; fz;zpYs;s jir 
ehu;fs;> tpopj;jpiuapd; jir ehu;fs;> fz;zPu; Rug;gp Mfpait nray; Guptjw;Fk; ,e;euk;Gfs; 
cjTfpwJ. 
 
jz;Ltl euk;Gfs; 
 
 jz;Ltlj;jpy;; ,Ue;J 31 ,izj; jz;Ltl euk;Gfs; cUthfpd;wd. xt;nthU 
jz;Ltl euk;Gk; fPo;g;Gw czu;r;rp Ntu;fisAk;> Nkw;Gw ,af;f Ntu;fisAk; nfhz;Ls;sJ. 
Nkw;Gw jz;Ltl euk;G Ntu;fs; J}z;ly;fis jz;Ltlj;ij Nehf;fp flj;Jk; gbAk;> fPo;g;Gw 
jz;Ltl euk;G Ntu;fs; jz;Ltlj;jpypUe;J ntspg;Gwkhf flj;Jk;gbAk; mike;Js;sJ. 
 
jhdpaq;F euk;G kz;lyk; 
 
 jhdpaq;F euk;G kz;lykhdJ cs;SWg;G euk;G kz;lyk; vd;Wk; miof;fg;gLfpwJ. 
,tw;wpy; cs;s gupT euk;GfSk;> vjpu;g; gupT euk;GfSk; xd;Wf;nfhd;W vjpuhfr; nray;gl;L 
ekJ cly; cs;SWg;Gfspd; ,af;fq;fis xOq;F gLj;jfpwJ. ,t;tpU euk;GfSk; 
vjpnujpuhfr; nray;gl;L ekJ clypy; cs;s cs;SWg;Gfis kpf Jupjkhfr; nray;gl 
itg;gjd; %yk; cliy rk epiyapy; guhkupf;f cjTfpd;wd. 
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10TH mwptpay; 
myF– 16 

jhtu kw;Wk; tpyq;F `hh;Nkhd;fs; 
mwpKfk;: 
 
"fpsh;r;rp" vd;w nghUs;gLk; '`hh;kd;" vd;Dk; fpNuf;fr; nrhy;ypy; ,Ue;J '`hh;Nkhd;" 
vd;Dk; nrhy; cUthfpwJ. jhtuq;fshy; cw;gj;jp nra;ag;gLk; rpy Ntjpg; nghUl;fs; 
jthuq;fspy; fl;Lg;gLj;Jjy; kw;Wk; xUq;fpizj;jy; Nghd;w gzpfisr; nra;fpd;wd. ,it 
jhtu `hh;Nkhd;fs; vd;W miof;fg;gLfpd;wd. jhtuq;fspd; gy;NtW nry;fs; jhtu 
`hh;Nkhd;fis cw;gj;jp nra;Ak; jpwd; gilj;jit. ,j;jhtu `hh;Nkhd;fs; gy;NtW tpjkhd 
tho;tpay; nray;ghLfisr; nra;tjw;fhf jhtuq;fspd; gy ghfq;fSf;Fk; flj;jg;gLfpd;wd. 
KJnfYk;Gs;s tpyq;Ffspy; ehskpy;yhr; Rug;gpfs; gy;NtW nray;ghLfis Ntjpapay; 
xUq;fpizg;G %yk; guhkhpf;fpd;wd. ,e;j Rug;gp kz;lyk; "`hh;Nkhd;fs;" vd;Dk; Ntjpapay; 
J}Jth;fis Ruf;Fk; Rug;gp kz;lyk; MFk;. clw;nraypay; nray;fshd nrhpj;jy;>tsh;r;rp> 
,dg;ngUf;fk; Nghd;wtw;iw `hh;Nkhd;fs; fl;Lg;gLj;Jfpd;wd.  
  
jhtu `hh;Nkhd;fs;:  
 
jhtuq;fspy; Fiwthd nrwptpy; cw;gj;jp nra;ag;gLk; fhpk %yf;$WfNs 'jhtu 
`hh;Nkhd;fs;' MFk;. ,k;%yf;$Wfs; Gwj;Njhw;wk;> nraypay; kw;Wk; caph; Ntjpapay; gjpy; 
tpisTfisf; fl;Lg;gLj;Jfpd;wd.  
 
jhtu `hh;Nkhd;fspd; tiffs;:  
 
Ie;J tifahd Kf;fpa jhtu `hh;Nkhd;fs; cs;sd. mitahtd:  
 
 1. Mf;rpd;fs;  
 2. irl;Nlhifdpd;fs;  
 3. [pg;uy;ypd;fs;  
 4. mg;rprpf; mkpyk; (ABA) kw;Wk;  
 5. vj;jpypd;  
 
,tw;Ws; Mf;rpd;fs;> irl;Nlhifdpd;fs; kw;Wk; [pg;uy;ypd;fs; Nghd;wit jhtu tsh;r;rpia 
Cf;Ftpf;fpd;wd. mNj Ntiyapy; mg;rprpf; mkpyk; kw;Wk; vj;jpypd; Nghd;wit jhtu 
tsh;r;rpiaj; jil nra;fpd;wd.  
 
Mf;rpd;fs;:  
 
jhtu `hh;Nkhd;fspy; Kjd; Kjypy; fz;Lgpbf;fg;gl;lit Mf;rpd;fs; (Gk auxein = to grow) 
MFk;. Mf;rpd; vd;w nrhy;iy fhy; kw;Wk; `h[d; ];kpj; (1931) MfpNahh; mwpKfk; 
nra;jdh;. Mf;rpd;fs; Nth; kw;Wk; jz;bd; Edpapy; cw;gj;jp nra;ag;gl;L> mq;fpUe;J mit 
ePl;rpg; gFjpf;F efh;fpd;wd. rhh;y]; lhh;tpd; (1880) Nfdhp Gy; (/gyhhp]; fdhhpad;]p];) 
jhtuj;jpy; Kisf;FUj;J ciwahdJ xspapd; jpiria Nehf;fp tsh;tijAk;> tistijAk; 
fz;lwpe;jhh;. mth; Kisf;FUj;J ciwapd; EdpapypUe;J mbg;gFjpf;F xUtpjkhd 
"Mjpf;fg; nghUs;" flj;jg;gLfpwJ vd;w KbTf;F te;jhh;. ,e;j "Mjpf;fg; nghUs;" jhd; 
Mf;rpd; vd gpd;dh; ntz;l; vd;w mwpQuhy; milahsk; fhzg;gl;lJ.  
 
ntz;l; - ,d; Ma;Tfs;:  
 
/gphpl;]; thh;khy;l; ntz;l; (1903 – 1990) vd;w lr;R ehl;L caphpay; mwpQh; jhtuq;fspy; 
Mf;rpd; ,Ug;gijAk;> mjd; tpisTfisAk; tpsf;fpdhh;. mth; mtpdh Kisf;FUj;J 
ciwapy; thpirf;fpukkhd gy Ma;Tfis Nkw;nfhz;lhh;.  
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,th; jdJ Kjy; Ma;tpy; mtpdh jhtuj;jpd; Kisf;FUj;J ciwapd; Edpia ePf;fpdhh;. 
Edp ePf;fg;gl;l Kisf;FUj;J ciw tsutpy;iy. ,J tsh;r;rpf;Fj; Njitahd VNjh xU 
nghUs; Kisf;FUj;J ciwapd; EdpapypUe;J cUthf;fg;gl;lJ vd;gijf; fhl;baJ. mth; 
jdJ ,uz;lhtJ Ma;tpy; mfhh; Jz;il> Edp ePf;fg;gl;l Kisf;FUj;J ciwapd; kPJ 
itj;jhh;. Kisf;FUj;J ciwEdp vt;tpj gjpy; tpisitAk; fhl;ltpy;iy mth; jdJ 
mLj;j Ma;tpy; Kisf;FUj;J ciwapd; Edpia ntl;b vLj;J> mjid mfhh; Jz;lj;jpd; 
kPJ itj;jhh;. xU kzp Neuj;jpw;F gpd;dh; Edpia ePf;fptpl;L> mfhh; Jz;lj;ij Edp 
ePf;fg;gl;l Kisf;FUj;J ciwapd; kPJ itj;jhh;. mJ Neuhf tsh;e;jJ. ,e;j Ma;thdJ 
Kisf;FUj;J ciwapd; ,e;j Ma;thdJ Kisf;FUj;J ciwapd; Edpapy; ,Ue;J mfhh; 
Jz;lj;Js; CLUtp nrd;w VNjh xU Ntjpg;nghUs; jhd; tsh;r;rpiaj; J}z;baJ vd;gijf; 
fhl;baJ.  
 
jd;Dila Ma;Tfspy; ,Ue;J Kisf;FUj;J ciwapd; Edpapy; ,Ue;J CLUtpa 
Ntjpg;nghUNs tsh;r;rpf;Ff; fhuzk; vd;W ntz;l; KbT nra;jhh;. me;j Ntjpg;nghUSf;F 
"Mf;rpd;" vd;W ngahpl;lhh;. mjd; nghUs; "tsh;r;rp" vd;gJ MFk;.  
 
Mf;rpd;fspd; tiffs;:  
 
,aw;if Mf;rpd;fs; kw;Wk; nraw;if Mf;rpd;fs; vd;W Mf;rpd;fs; ,uz;L tifg;gLk;.  
 

1. ,aw;if Mf;rpd;fs;: jhtuq;fshy; cw;gj;jp nra;ag;gLk; Mf;rpd;fs; ,aw;if 
Mf;rpd;fs; vd;W miof;fg;gLfpd;wd. vLj;Jf;fhl;L: IAA (,d;Nlhy; - 3-mrpl;bf; 
mkpyk;. 
 

2. nraw;if Mf;rpd;fs;: Mf;rpd;fis xj;j gz;Gfisf; nfhz;l nraw;ifahfj; 
jahhpf;fg;gLk; Mf;rpd;fs; nraw;if Mf;rpd;fs; vd miof;fg;gLfpd;wd. vLj;Jf;fhl;L 
2, 4 D (2, 4 ilFNshNuhgPdhf;rp mrpl;bf; mkpyk;). 

 
Mf;rpd;fspd; tho;tpay; tpisTfs;:  
 
jhtuq;fspd; gy;NtW ghfq;fspy; Mf;rpd;fs; gy tifahd tho;tpay; tpisTfis 
cUthf;Ffpd;wd.  
 

1. Mf;rpd;fs; jz;L kw;Wk; Kisf;FUj;jpd; ePl;rpia Cf;Ftpj;J> mtw;iw tsur; 
nra;fpd;wd.  
 

2. Fiwe;j nrwptpy; Mf;rpd;fs; Nth; cUthjiyj; J}z;Lfpd;wd. mjpf nrwptpy; Nth; 
cUthjiyj; jil nra;fpd;wd.  
 

3. Edp nkhl;Lfspy; cw;gj;jp nra;ag;gLk; Mf;rpd;fs; gf;fthl;L nkhl;Lfspd; 
tsh;r;rpiaj; jil nra;fpd;wd. ,jw;F Edp Mjpf;fk; vd;W ngah;.  
 

4. Mf;rpd;fisj; njspg;gjhy; fUTWjy; eilngwhkNyNa tpijapyhf; fdpfs; cUthjy; 
J}z;lg;gLfpwJ (fUTwhf;fdpahjy;). (v.fh) jh;G+rzp> jpuhl;ir> vYkpr;ir Nghd;wit.  
 

5. Mf;rpd;fs; cjph;jy; mLf;F cUthjiyj; jil nra;fpd;wd.  
 
 
gpidy; mrpbf; mkpyk; (PAA) kw;Wk; ,z;Nlhy; 3 mrpNlh iel;iuy; (IAN) Mfpait 
,aw;if Mf;rpd;fshFk;. ,z;Nlhy; 3 gpA+l;hpf; mkpyk; (IBA), ,z;Nlhy; GNuhg;gpahdpf; 
mkpyk;> ehg;jypd; mrpbf; mkyk; (NAA) kw;Wk; 2, 4, 5– T (2, 4, 5 – l;iuFNshNuh gPdhf;rp 
mrpl;bf; mkpyk; Nghd;wit rpy nraw;if Mf;rpd;fshFk;. 
 
irl;Nlhifdpd;fs;:  
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jhtu nry;fspy; nry; gFg;G my;yJ irl;Nlhifdrp]; epfo;it Cf;Ftpf;Fk; jhtu 
`hh;Nkhd;fNs irl;Nlhifdpd;fs; (irl;Nlh]; - nry;> ifd]p]; - gFg;G) MFk;. ,it 
Kjypy; n`h;hpq; kPdpd; tpe;J nry;fspy; ,Ue;J gphpj;njLf;fg;gl;ld. rpahl;bd; vd;gJ rpah 
nka;]; (kf;fhr;Nrhsk;) jhtuj;jpy; ,Ue;J gphpj;njLf;fg;gl;l irl;Nlhifdpd; MFk;. 
irl;Nlhifdpd; Njq;fhapd; ,sePhpy; mjpfkhff; fhzg;gLfpwJ.  
 
irl;Nlhifdpd;fspd; tho;tpay; tpisTfs;:  
 
1. Mf;rpd;fs; ,Uf;Fk;NghJ irl;Nlhifdpd;fs; nry;gFg;igj; (irl;Nlhifdrp];) 

J}z;Lfpd;wd.  
 

2. irl;Nlhifdpd;fs; nry;fis ePl;rpailar; nra;fpd;wd.  
 

3. jpR tsh;g;G Kiwapy; fhy]py; ,Ue;J Gjpa cWg;Gfs; Njhd;w Mf;rpd;fSk; 
irl;Nlhifdpd;fSk; Njitg;gLfpd;wd. (cUtj;Njhw;wtpay;)  

 
4. Edp nkhl;L ,Uf;Fk;NghNj gf;fthl;L nkhl;bd; tsh;r;rpia irl;Nlhifdpd;fs; 

Cf;Ftpf;fpd;wd.  
 
5. irl;Nlhifdpd;fisg; gad;gLj;Jk;NghJ jhtuq;fs; KJikailtJ 

jhkjg;gLj;jg;gLfpwJ. ,jw;F hpr;khz;l; yhq;f; tpisT (Richmond Lang effect) vd;W 
ngah;.  

 
[pg;uy;ypd;fs;:  
 
[pg;uy;ypd;fNs mjpf msT fhzg;gLk; jhtu `hh;Nkhd;fshFk;. FUNrhth (1926) ney; 
gaphpy; 'gf;fhNd Neha;" my;yJ "Nfhkhspj;jd Nehia" fz;lwpe;jhh;. ney;ypd; fZtpilg; 
gFjpapd; ,j;jifa ePl;rp [pg;hpy;yh gpA+[pFuha; vd;Dk; G+Q;irahy; Vw;gl;lJ. ,jw;Ff; 
fhuzkhd nray;jpwd; tha;e;j nghUs; [pg;uy;ypf; mkpyk; vd milahsk; fhzg;gl;lJ.  

 
[pg;uy;ypd;fspd; tho;tpay; tpisTfs;:  
 

1. jhtuq;fspd; kPJ [pg;uy;ypd;fisj; njspf;Fk;NghJ> mJ fZtpilg;gFjpapd; 
mrhjhuz ePl;rpiaj; J}z;LfpwJ. (v.fh) kf;fhr;Nrhsk; kw;Wk; gl;lhzp. 
 

2. neUq;fpa ,iyaLf;fk; nfhz;l jhtuq;fspd; kPJ [pg;uy;ypd;fisj; njspf;Fk; NghJ> 
jpBnud jz;L ePl;rpailtJk; mjd; njhlh;r;rpahf kyh;jYk; epfo;fpd;wd. ,jw;F 
Nghy;bq; (Bolting) vd;W ngah;.  
 

3. [pg;uy;ypd;fs; ,Ughypize;j jhtuq;fspy; (xhpy;yj; jhtuq;fspy;) Mz; kyh;fs; 
Njhd;Wtij Cf;Ftpf;fpd;wd. (nts;shp) 
 

4. [pg;uy;ypd;fs; cUisf; fpoq;fpd; cwf;f epiyia ePf;Ffpd;wd.  
 

5. tpijfsw;w fdpfisj; (fUTwhf;fdpfs; - fUTWjy; eilngwhkNyNa fdpfs; 
cUthjy;) J}z;Ltjpy; Mf;rpd;fis tpl [pg;uy;ypd;fs; jpwd; kpf;fit. v.fh) 
jf;fhsp.  

 
mg;rprpf; mkpyk;:  
 
mg;rprpf; mkpyk; (ABA) cjph;jy; kw;Wk; cwf;f epiyia xOq;FgLj;Jk; tsh;r;rp mlf;fp 
MFk;. ,J gy;NtW tifahd ,Wf;f epiyfSf;F vjpuhf jhtuq;fspd; rfpg;Gj; 
jd;ikia mjpfhpf;fpwJ. vdNt ,J ',Wf;fepiy `hh;Nkhd;' vd miof;fg;gLfpwJ. 
jhtuq;fspd; gRq;fzpfq;fspy; ,e;j `hh;Nkhd; fhzg;gLfpwJ.  

 
tho;tpay; tpisTfs;:  
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1. ABA cjph;jy; epfo;it (,iyfs;> kyh;fs; kw;Wk; fdpfs; Mfpait fpisapypUe;J 
jdpj;J cjph;e;J tpLtJ) Cf;Ftpf;fpwJ.  
 

2. ePh; ,Wf;fk; kw;Wk; twl;rpf; fhyq;fspy; ABA ,iyj; Jisia %lr; nra;fpwJ.  
 

3. ABA ,iyfspy; gr;iraj;ij ,of;fr; nra;J %g;giltij Cf;Ftpf;fpwJ.  
 

4. Fsph;fhyq;fspd; NghJ gph;r; Nghd;w kuq;fspy;>ABA nkhl;L cwf;fj;ijj; J}z;LfpwJ.  
 

5. jf;fhsp jhtuj;jpy; ABA gf;fthl;L nkhl;bd; tsh;r;rpiaj; jil nra;Ak; tPhpakpf;f 
tsh;r;rp mlf;fp MFk;.  

 
vj;jpypd;:  
 
vj;jpypd; xU thA epiyapy; cs;s jhtu `hh;Nkhd;> ,J xU tsh;r;rp mlf;fp MFk;. ,J 
nghJthf fdpfs; Kjph;r;rpailtjpYk; gOg;gjpYk; Kf;fpa gq;fhw;WfpwJ. Mg;gps;> thio> 
jh;G+rzp Nghd;w jthuq;fspy; fdpfs; gOf;Fk; NghJ mjpf msT vj;jpypd; cw;gj;jpahfpwJ.  
   
vj;jpypdpd; tho;tpay; tpisTfs;:  
 

1. vj;jpypd; fdpfs; gOg;gij Cf;Ftpf;fpwJ. (v.fh) jf;fhsp> Mg;gps;> kh> thio  
 

2. vj;jpypd; ,Utpijapiyj; jhtuq;fspy; Nth; kw;Wk; jz;L ePl;rp miltijj; 
jilnra;fpwJ.  
 

3. vj;jpypd; ,iyfs; kw;Wk; kyh;fs; %g;giltij tpiuTg;gLj;JfpwJ.  
 

4. vj;jpypd; ,iyfs;> kyh;fs; kw;Wk; fdpfspy; cjph;jy; mLf;F cw;gj;jpahtijj; 
J}z;LfpwJ. ,jdhy; ,it Kjph;r;rp milAk; Kd;dNu cjph;e;JtpLfpd;wd.  
 

5. vj;jpypd; nkhl;Lfs;> tpijfspd; cwf;fj;ij ePf;FfpwJ.  
 
kdpj ehskpy;yhr; Rug;gp kz;lyk;:  
 
tpyq;fpdq;fspy; ehsKs;s Rug;gpfs; kw;Wk; ehskpy;yhr; Rug;gpfs; vd ,Utifahd 
Rug;gpfs; fhzg;gLfpd;wd. ehskpy;yhr; Rug;gpfs; kdpjhpYk;> tpyq;Ffspd; clypYk; gy;NtW 
,lq;fspy; mike;Js;sd. ,tw;wpy; ehsq;fs; ,y;yhjjhy; ehskpy;yhr; Rug;gpfs; vd 
miof;fg;gLfpd;wd. ,tw;wpd; Rug;Gfs; `hh;Nkhd;fs; vd miof;fg;gLfpd;wd. kpff; 
Fiwthd msT Ruf;Fk; ,it> ,uj;jj;jpy; guTtjd; %yk; clypd; njhiyJ}u 
gFjpfSf;Fk; vLj;Jr; nry;yg;gLfpd;wd. ,it Fwpg;gpl;l cWg;Gfspy; nray;gLfpd;wd. 
,j;jifa cWg;Gfs; ,yf;F cWg;Gfs; vd Fwpg;gplg;gLfpd;wd. 
 
ehskpy;yhr; Rug;gp kz;lyk; kw;Wk; mjd; nray;ghLfisg; gw;wpa caphpay; gphpT 
"vd;Nlhfpiudhyh[p" vdg;gLk;. jhk]; mbrd; vd;gth; "ehskpy;yhr; Rug;gp kz;lyj;jpd; 
je;ij vdf; Fwpg;gplg;gLfpwhh;. ,q;fpyhe;J ehl;L clw; nraypay; ty;Ydh;fshd W.H. 
Nga;yp]; kw;Wk; E.H ];lhh;ypq; MfpNahh; "`hh;Nkhd;" vd;w nrhy;iy Kjd; Kjypy; 1909 
Mk; Mz;L mwpKfg;gLj;jpdh;. mth;fs; Kjd; Kjypy; fz;lwpe;j `hh;Nkhd; "nrf;hpbd;" 
MFk;.  
 
ehsKs;s Rug;gpfs; Ruf;Fk; nghUspid vLj;Jr; nrhy;y ehsq;fs; cs;sd. (v.fh) ckpo; ePh; 
Rug;gpfs;> ghy;Rug;gpfs;> tpah;it Rug;gpfs;.  
 
kdpjhpYk; gpw KJnfYk;gpfspYk; fhzg;gLk; ehskpy;yhr; Rug;gpfs;:  
 

1. gpl;A+l;lhp Rug;gp  
2. ijuha;L Rug;gp  
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3. ghuh ijuha;L Rug;gp  
4. fizak; (yhq;fh;`hd; jpl;Lfs;)  
5. ml;hpdy; Rug;gp (fhh;nlf;]; kw;Wk; nkLy;yh)  
6. ,dg;ngUf;f Rug;gpfs; (tpe;jfk; kw;Wk; mz;lr; Rug;gp)  
7. ijk]; Rug;gp  

 
gpl;A+l;;lhp Rug;gp:  
 
gpl;A+l;lhp Rug;gp my;yJ i`g;Nghig]p]; gl;lhzp tbtpyhd jpul;rpahd nry;fspd; 
njhFg;ghFk;. ,J %isapd; mbg;gFjpapy; lad;nrgyhdpd; fPo;g;Gwj;jpy; i`NghjyhkRld;> 
gpl;A+l;lhp jz;bd; %yk; ,izf;fg;gl;Ls;sJ. gpl;A+l;lhp Rug;gpahdJ ,uz;L fJg;Gfisf; 
nfhz;lJ. mit ntt;NtW nray;ghLfis nra;fpd;wd. Kd;Gw fJg;G 
mbNdhi`g;Nghigrp]; vdTk; gpd;Gw fJg;G epA+Nuhi`g;Nghigrp]; vdTk; 
miof;fg;gLfpwJ. ,ilf;fJg;G kdpjh;fspy; fhzg;gltpy;iy.  
  
ngUk;ghyhd KJnfYk;gpfspy; gpl;A+l;lhp Rug;gp xU Kjd;ikahd Rug;gpahFk;. ,J gpw 
ehskpy;yhr; Rug;gpfis xOq;FgLj;jp fl;Lg;gLj;Jtjhy; 'jiyik Rug;gp" vd;Wk; 
miof;fg;gLfpwJ.  
 
gpl;A+l;lhpapd; Kd; fJg;G (mbNdh – i`g;Nghig]p];) Ruf;Fk; `hh;Nkhd;fs;.  
 
gpl;A+l;lhpapd; Kd; fJg;G gy;NtW tifahd nry;fshy; Mf;fg;gl;lJ. NkYk; ,g;gFjp gpw 
ehskpy;yh Rug;gpfisj; J}z;Lk; gytifahd `hh;Nkhd;fis cw;gj;jp nra;fpwJ.  
 
gpl;A+l;lhpapd; Kd; fJg;G (mbNdh-i`g;Nghig]p];) Ruf;Fk; `hh;Nkhd;fs;:  
 
 

1. tsh;r;rp `hh;Nkhd; (GH) 
2. ijuha;ilj; J}z;Lk; `hh;Nkhd; (TSH) 
3. ml;hpdy; fhh;l;bf;Nfhl;uhgpf; `hh;Nkhd; / ml;hpdy; Gwzpia J}z;Lk; `hh;Nkhd; 

(ACTH) 
4. nfhdhNlhl;uhgpf; `hh;Nkhd; (GTH)  
5. g;Nuhyhf;bd; (PRL) 

 
tsh;r;rp `hh;Nkhd; (GH): 
 
tsh;r;rp `hh;Nkhd; vd;gJ cly; jpRf;fspd; tsh;r;rp kw;Wk; ngUf;fj;ij Cf;Ftpf;fpwJ. 
jirfs; FUj;njYk;G kw;Wk; vYk;Gfspd; tsh;r;rpiaj; J}z;LfpwJ. ,J nry;fspd; 
tsh;rpij khw;wj;ij fl;Lg;gLj;JfpwJ. ,e;j `hh;Nkhdpd; Kiwaw;w Ruj;jy; fPo;f;fhZk; 
tpisTfis Vw;gLj;Jk;.  
 
Fs;sj;jd;ik:  
 
Fiwthd Rug;gpd; fhuzkhf ,e;epiy Foe;ijfspy; fhzg;gLfpwJ. Fd;wpa tsh;r;rp> 
vYk;Gfs; cUthtjpy; jhkjk;> kw;Wk; kdtsh;r;rp FiwghL Mfpait ,jd; mwpFwpfs; 
MFk;.  

 
mRuj;jd;ik:  
 
Foe;ijfs;> tsh;r;rp `hh;Nkhd; mjpfkhf Ruj;jy; fhuzkhf kpifahd tsh;r;rp 
milthh;fs;.  
 
mf;Nuhnkfyp:  
 
nghpath;fs; mjpfg;gbahd tsh;r;rp `hh;Nkhd; Ruj;jy; fhuzkhf Kfk;. jiy> if> fhy;fs; 
Mfpaitfspy; mjpfkhd tsh;r;rpia ngw;wpUg;gh;.  
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ijuha;ilj; J}z;Lk; `hh;Nkhd; (TSH): 
 
,e;j `hh;Nkhd; ijuha;L Rug;gpapd; tsh;r;rpia fl;Lg;gLj;jp mjd; nray;fisAk; 
`hh;Nkhd; Ruj;jiyAk; xOq;fpizf;Fk;.  
 
ml;hpNdhfhh;l;bf;Nfhl;uhgpf; `hh;Nkhd; / ml;hpdy; Gwzpiaj; J}z;Lk; `hh;Nkhd; (ACTH): 
 
,J ml;hpdy; Rug;gpad; Gwzpiaj; J}z;b> `hh;Nkhd;fis Ruf;fr; nra;Ak;. NkYk; 
ml;hpdy; Gwzpapy; eilngWk; Guj cw;gj;jpapy; jhf;fj;ij Vw;gLj;JfpwJ.  
 
nfhdNlhl;uhgpf; `hh;Nkhd;fs; (GTH): 
 
/ghypf;fps; nry;fisj; J}z;Lk; `hh;Nkhd; kw;Wk; Y}l;bidrpq; `hh;Nkhd; Mfpa ,U 
nfhdNlhl;uhgpf; `hh;Nkhd;fSk; ,ay;ghd ,dg;ngUf;f cWg;G tsh;r;rpf;F fhuzkhfpd;wd.  
 
/ghypf;fps;fisj; J}z;Lk; `hh;Nkhd; (FSH): 
 
,J Mz;fspy;> tpe;jfq;fspd; vgpjPypaj;ij J}z;Ltjd; %yk; tpe;jZf;fs; 
cUthf;fj;jpw;Fk;> ngz;fspd; mz;lr; Rug;gpapDs; mz;lr; nry;fs; tsh;r;rp miltij 
Cf;Ftpg;gjw;Fk; fhuzkhfpwJ.  

 
Y}l;bid rpq; `hh;Nkhd; (LH): 
 
Mz;fspy; yPbf; nry;fs; J}z;lg;gLtjd; %yk; Mz; ,dg;ngUf;f `hh;Nkhdhd 
nl];Nlh];bNuhd; Ruf;f fhuzkhfpd;wJ. ngz;fspd; mz;lk; tpLgLk; (Kjph;e;j fpuh/gpad; 
/ghypf;fpspypUe;J mz;lk; tpLgLjy;) nraYf;Fk;> fhh;g;g]; Y}l;bak; tsh;r;rpailaTk;> 
ngz; ,dg;ngUf;f `hh;Nkhd;fshd <];l;Nuh[d; kw;Wk; GNuhn[];l;uhd; cUthf;fj;jpw;Fk; 
fhuzkhf cs;sJ.  

 
`hh;Nkhd; Nkw;nfhs;fpwJ. ,uT Neuq;fspy; xsp> Fwpg;ghf Fiwe;j miy ePsk; nfhz;l 
xsp gLtjhy;> nkyl;Nlhdpd; `hh;Nkhd; cw;gj;jp FiwfpwJ. nkyl;Nlhdpd; cw;gj;jp 
Fiwtjhy; ,aw;ifahd cwf;fr; Row;rp ghjpf;fg;gLfpwJ. ,jdhy; cz;lhFk; 
cwf;fkpd;ikapd; fhuzkhf tsh;rpij khw;w FiwghLfs; Vw;gLfpd;wd.  
 
GNuhyhf;bd; (PRL): 
 
,J yhf;Nlh[dpf; `hh;Nkhd; vd;Wk; miof;fg;gLfpwJ. ,J Foe;ijg; NgW fhyj;jpy; ghy; 
Rug;gpapd; tsh;r;rp kw;Wk; Foe;ij Ngw;wpw;F gpd; ghy; cw;gj;jpia J}z;lTk; nra;fpwJ.  

 
gpl;A+l;lhpapd; gpd;fJg;G (epA+Nuh-i`g;Nghig]p];) Ruf;Fk; `hh;Nkhd;fs;:  
 

1. thNrhgpu];]pd; my;yJ Md;bilA+hpl;bf; `hh;Nkhd; (ADH) 
2. Mf;]pNlhrpd 

thNrhgpu];]pd; my;yJ Md;bilA+hpl;bf; `hh;Nkhd; (ADH) 
 
rpWePuf Foy;fspy; ePH kPs cwpQ;rg;gLjiy mjpfhpf;fpwJ. ,jd; fhuzkhf rpWePh; %yk; 
ntspNaw;wg;gLk; ePh; ,og;igf; Fiwf;fpwJ. vdNt ,J Md;bilA+hpl;bf; `hh;Nkhd; (rpWePh; 
ngUq;nfjph; `hh;Nkhd;) vdg;gLfpwJ.  
 
ADH Fiwthf Rug;gjhy;> ePh; kPs cQ;rg;gLtJ Fiwtjhy; mjpfg;gbahd rpWePh; 
ntspNaw;Wk; epiy (ghypA+hpah) cz;lhfpwJ. ,f;FiwghL lhahgB]; ,d;rpgpl]; vdg;gLk;.  
 
Mf;]pNlhrpd;:  



 

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

 
ngz;fspd; Foe;ijg;Ngw;wpd; NghJ fUg;igia RUf;fpAk;> tphptilar; nra;Jk;> 
Foe;ijg;Ngw;Wf;F> gpwF ghy; Rug;gpfspy; ghiy ntspNaw;Wtjw;Fk; fhuzkhfpwJ.  
 
ijuha;L Rug;gp:  
 
ijuha;L Rug;gpahdJ> %r;Rf;Foypd; ,U GwKk; gf;fj;Jf;F xd;whf ,uz;L fJg;Gfshf 
mike;Js;sJ. ,t;tpuz;L fJg;GfSk; ,];Jk]; vd;Dk; nky;ypa jpRf; fw;iwahy; 
,izf;fg;gl;Ls;sd. ,r;Rug;gpahdJ gy Ez; fJg;Gfshy; MdJ. ,e;j Ez; fJg;Gfs; fd 
rJu vgpjpypa nry;fis Rtuhff; nfhz;Ls;sd. ,e;j Ez; fJg;Gfspd; cs;Ns 
ijNuhFNshGypd;. vd;Dk; $o;kg; nghUs; epuk;gpAs;sJ.  
 
ijuha;L `hh;Nkhd; cw;gj;jpf;F ilNuhrpd; vd;Dk; mkpNdh mkpyKk;> mNahbDk; 
fhuzkhfpd;wd.  
 
ijuha;L Rug;gpapy; Ruf;Fk; `hh;Nkhd;fs; :  
 
 1. l;iumNahNlh ijNuhdpd; (T3) 
 2. nll;uhmNahNlh ijNuhdpd; my;yJ ijuhf;rpd; (T4) 
 
ijuha;L `hh;Nkhd;fspd; gzpfs;:  
ijuha;L `hh;Nkhd;fspd; gzpfshtd:  
• mbg;gil tsh;rpij khw;w tPjj;ij (BMR) guhkhpj;J> Mw;wiy cw;gj;jp nra;fpwJ.  
• cly; ntg;g epiyia rkepiyapy; guhkhpf;fpwJ.  
• ika euk;G kz;lyj;jpd; nray;ghLfspy; gq;Nfw;fpwJ.  
• cly; tsh;r;rp kw;Wk; vYk;Gfs; cUthf;fk;> Mfpatw;iwf; fl;Lg;gLj;JfpwJ.  
• cly;> kdk; kw;Wk; MSik tsh;r;rpapy; Kf;fpag; ggq;fhw;WfpwJ.  
• ,J 'MSik `hh;Nkhd;" vd;Wk; miof;fg;gLfpwJ.  
• nry;fspy; tsh;rpij khw;wj;ij xOq;FgLj;JfpwJ  

 
vl;th;l; C nfz;ly; vd;ghh; 1914 Mk; Mz;by; Kjd; Kiwahf ijuhf;rpd; `hh;Nkhid 
gbf epiyapy; jdpj;Jg; gphpj;jhh;. rhh;y]; `hhpq;ld; kw;Wk; [hh;[; ghh;[h; MfpNahh; 
ijuhf;rpd; `hh;Nkhdpd; %yf;$W mikg;ig 1927 Mk; Mz;by; fz;lwpe;jdh;. xt;nthU 
ehSk; ijuha;L Rug;gpahdJ ijuhf;rpidr; Ruf;f "120μg" mNahbd; Njitg;gLfpwJ.  
 
ijuha;L Rug;gpapd; FiwghLfs;:  
 
• ijuha;L Rug;gp ,ay;ghd msT `hh;Nkhd;fisr; Ruf;fhj epiy ijuha;L FiwghL 

vdg;gLfpwJ. ,J fPo;f;fz;l FiwghLfis cUthf;FfpwJ.  
 
i`g;Nghijuha;brk;:  
 
• ijuha;L `hh;Nkhd;fspd; Fiwthd Rug;gpd; fhuzkhf ,e;epiy Vw;gLfpwJ.  vspa 

fha;lh;> fphpl;bdprk;> kpf;]pbkh Mfpait i`Nghijuha;brj;jpd; ntspg;ghLfs; MFk;.  
 
vspa fha;l;lh;:  
 
• cztpy; Njitahd msT mNahbd; ,y;yhjjhy; Vw;gLfpwJ. ,kakiyg; gFjpapd; 

ngUk;ghd;ikahd kf;fsplk; ,e;epiy fhzg;gLfpwJ. ,kakiyg; gFjp kz; tsj;jpy; 
Fiwthd msT mNahbd; ,Ug;gjhy; ,e;epiy mq;F nghJthff; fhzg;gLfpwJ. 
fOj;Jg;gFjpapy; Fwpg;gplj;jf;f msT ijuha;L Rug;gp tPq;fp fhzg;gLk; ,e;epiy vspa 
fha;l;lh; vdg;gLk;.  

 
fphpl;bdprk;  
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• Foe;ijfspy; Fiwthd ijuha;L `hh;Nkhd; Rug;ghy; ,e;epiy vw;gLfpwJ. ,jd; 

mwpFwpfs; Fs;sj;jd;ik> Fiwthd kdth;r;rp> Fiwghlhd vYk;Gfs; tsh;r;rp 
MfpatdthFk;. ,th;fis "fphpl;bd;fs;" vd;W miog;gh;.  

 
kpf;]pbkh:  
 
• ,J nghpath;fspy; ijuha;L `hh;Nkhd; Fiwthf Rug;gjhy; Vw;gLfpwJ. ,jd; fhuzkhf 

Fiwthd %is nray;ghL> Kfk; cg;gpa my;yJ tPq;fpa Njhw;wk;> cly; vil 
mjpfhpg;G Mfpait Njhd;Wk;.  

 
i`gh;ijuha;l;brk;:  
 
• ijuha;L `hh;Nkhd;fspd; mjpfhpj;j Rug;gpd; fhuzkhf fpNutpd; Neha; 

(vf;]hg;jy;kpf;fha;lh;) nghpath;fspy; cz;lhfpwJ. ,jd; mwpFwpfs;> JUj;jpa fz;fs; 
(vf;]hg;jy;;kpah)> tsh;rpijkhw;w tPjk; mjpfhpj;jy;> kpif cly; ntg;gepiy> kpifahf 
tpah;j;jy;> cly; vil FiwT> euk;Gj; jsh;r;rp MfpadthFk;.  

 
ghuhijuha;L Rug;gp:  
 
• ijuha;L Rug;gpad; gpd;Gwj;jpy; ehd;F rpwpa tl;l tbtpyhd ghuhijuha;L Rug;gpfs; 

mike;Js;sd. ,r;Rug;gpapd; Kjd;ikr; nry;fs; ghuhjhh;Nkhd; vd;Dk; `hh;Nkhid 
Ruf;fpd;wd.  

 
ghuhjhh;Nkhd; gzpfs;:  
 
• kdpj clypy; fhy;rpak; kw;Wk; gh];gu]; tsh;rpij khw;wj;ij xOq;FgLj;JfpwJ. 

,uj;jj;jpy; fhy;rpak; msit guhkhpg;gjw;fhf vYk;G> rpWePufk; kw;Wk; Fly; 
Mfpatw;wpy; nrayhw;WfpwJ.  

 
ghuhijuha;L FiwghLfs;:  
 
• ijuha;nlf;lkp vd;Dk; mWit rpfpr;irapy; (ijuha;L Rug;gp mfw;wg;gLtjhy;) 

ghuhijuha;L Rug;gpapy; Ruf;Fk; ghuhjhh;Nkhd; Fiwthf Ruf;fpwJ. ,jd; fhuzkhf 
o jir ,Wf;fk; vdg;gLk; nll;ldp Vw;gLjy; (Kfk;. Fuy;tis> iffs; kw;Wk; 

ghjq;fs; Mfpatw;wpd; jirfs; ,Wf;fkiljy;). 
o fhy; jirfspy; typAld; $ba jirgpbg;G cz;lhjy; Mfpa epiyfs; 

Vw;gLfpd;wd.  
 

 
fizak; yhq;fh;`hd; jpl;Lfs;:  
 
• fizak; ,iug;igf;Fk; bNahbdj;jpw;Fk; ,ilapy;> kQ;rs; epwj;jpy; ePs; thl;lj;jpy; 

fhzg;gLk; Rug;gpahFk;. ,J ehsKs;s kw;Wk; ehspy;yhr; Rug;gpahf ,U topfspYk; 
gzpGhpfpwJ. fizaj;jpd; ehsKs;s gFjp fiza ePiu Ruf;fpwJ. ,/J czT 
nrhpj;jypy; Kf;fpa gq;fhw;WfpwJ. ehskpy;yhr; Rug;gp gFjpahdJ yhq;fh;`hd; jpl;Lfs; 
vdg;gLfpwJ.  
 
kdpj ,d;Rypd; `hh;Nkhd; 1921 Mk; Mz;by; /gpnul;hpf; ghd;bq;> rhh;y]; ng];l; 
kw;Wk; nkf;yhl; MfpNahuhy; Kjd; Kjypy; fz;lwpag;gl;lJ. 1922 Mk; Mz;L [dthp 
11 e; Njjp md;W Kjd; Kjypy; ePhpopT Nehia Fzg;gLj;Jtjw;fhf ,d;Rypd; 
gad;gLj;jg;gl;lJ.  

 
yhq;fh;`hd; jpl;Lfs; My;/gh nry;fs; kw;Wk; gPl;lh nry;fs; vd;Dk; ,Utif nry;fisf; 
nfhz;Ls;sd. My;/gh nry;fs;> FSf;Nfhfhd; `hh;NkhidAk;> gPl;lh nry;fs;> ,d;Rypd; 
`hh;NkhidAk; Ruf;fpd;wd.  
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fiza `hh;Nkhd;fspd; gzpfs;:  
 
,uj;jj;jpy; FSf;Nfh]; msit guhkhpg;gjw;F ,d;Rypd;> FSf;Nfhfhd; Rug;gpid rk 
mstpy; epiyepWj;JtJ mtrpakhfpwJ.  

 
,d;Rypd;:  

 
• FSf;Nfhi]f; fpisf;Nfh[dhf khw;wpf; fy;yPuypYk; jirfspYk; Nrkpf;fpwJ.  
• nry;fSf;Fs; FSf;Nfh]; nry;tij Cf;Ftpf;fpwJ.  
• ,uj;jj;jpy; FSf;Nfh]; msitf; Fiwf;fpwJ.  

 
FSf;Nfhfhd;:  
 
• fy;yPuypy; fpisf;Nfh[d; FSf;Nfh]hf khw;wk; mila cjTfpwJ.  
• ,uj;jj;jpy; FSf;Nfh]; msit mjpfhpf;fpwJ.  

 
lahgB]; nkypl];: 
 
• ,d;Rypd; Rug;gpy; FiwghL Vw;gLtjhy; cz;lhtJ lahgB]; nkypl];. ,f; Fiwghl;bd; 

fhuzkhf 
 

o ,uj;j rh;f;fiu msT mjpfhpj;jy; (i`gh;fpisrPkpah)  
o rpWePhpy; mjpfg;gbahd FSf;Nfh]; ntspNaWjy; (fpisf;Nfh#hpah)  
o mbf;fb rpWePh; fopj;jy; (ghypA+hpah)  
o mbf;fb jhfk; vLj;jy; (ghypbg;rpah)  
o mbf;fb grp vLj;jy; (ghyp/Ngrpah)  

Nghd;w mwpFwpfs; Njhd;Wfpd;wd.  
 
ml;hpdy; Rug;gp:  
 
• xt;nthU rpWePufj;jpd; Nkw;Gwj;jpYk; ml;hpdy; Rug;gpfs; mike;Js;sd. ,it rpWePuf 

Nkw;Rug;gpfs; (suprarenal glands) vd;Wk; miof;fg;gLfpd;wd.  
 

• ,jd; ntspg;Gwg;gFjp ml;hpdy; fhh;nlf;]; vd;Wk; cl;Gwg;gFjp ml;hpdy; nkLy;yh 
vd;Wk; miof;fg;gLk;. ,t;tpU gFjpfSk; mikg;G kw;Wk; gzpfspy; NtWgLfpd;wd.  

 
ml;hpdy; fhh;nlf;];:  
 
• ml;hpdy; fhh;nlf;]; %tifahd nry; mLf;Ffshy; MdJ. mit Nrhdh FshkUNyhrh> 

Nrhdh /gh]pFNyl;lh kw;Wk; Nrhdh nubFyhhp];.  
 

• ml;hpdy; fhh;nlf;]py; Ruf;Fk; `hh;Nkhd;fs; fhh;l;bNfh];Buha;Lfs; MFk;. mit  
1. FSf;Nfhfhh;l;bfha;Lfs;  
2. kpduNyhf;fhh;bfha;Lfs; vd tifg;gLj;jg;gl;Ls;sd.  

 
ml;hpNdhfhh;bfha;L `hh;Nkhd;fspd; gzpfs;:  
FSf;Nfhfhh;l;bfha;Lfs;:  

• Nrhdh gh]pFNyl;lhtpy; Ruf;Fk; FSf;Nfhfhh;l;bfha;Lfshthd> fhh;l;bNrhy; kw;Wk; 
fhh;l;bNfh];buhd;.  
 

o ,J nry;fspy; tsh;rpij khw;wj;ij xOq;FgLj;JfpwJ.  
o fy;yPuypy; fpisf;Nfh[id> FSf;Nfh]hf khw;Wtijj; J}z;LfpwJ.  
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o ,J mow;rp kw;Wk; xt;thik jLg;Gg; nghUshfr; nray;gLfpwJ.  
 
kpduNyhf;fhh;bfha;Lfs;:  
 
• Nrhdh FshkUNyhrhtpy; cs;Ns kpduNyhf;fhh;bfha;Lfs; Ruf;Fk; `hh;Nkhd;  

 
My;Nlh];buhd;:  
 
• rpWePuff; Foy;fspy; Nrhbak; madpfis kPs cwpQ;RjYf;F cjTfpwJ.  
• mjpfkhd nghl;lhrpak; madpfis ntspNaw;wf; fhuzkhfpwJ.  
• kpd;gF nghUl;fspd; rkepiy> ePh;k msT> rt;T+L guty; mOj;jk; kw;Wk; ,uj;j 

mOj;jk; Mfpatw;iw xOq;FgLj;JfpwJ.  
 
ml;hpdy; fhh;nlf;]; Ruf;Fk; 'fhh;l;bNrhy;" `hh;Nkhd;fs; cliy caph;g;G epiyapy; 
itj;jpUf;fTk;> kpFe;j ghjpg;G kw;Wk; kd mOj;jq;fspypUe;J kPz;L tuTk; cjTfpwJ. 
fhh;l;bNrhy; vd;gJ caph; fhf;Fk; gzpia kpFe;j mOj;j epiyfspy; Nkw;nfhs;fpwJ. 
vdNt ,J "caph; fhf;Fk; `hh;Nkhd;" vd;Wk; miof;fg;gLfpwJ.  
 
ml;hpdy; nkLy;yh:  
• ml;hpdy; nkLy;yh FNuhNk/gpd; nry;fshydJ. ,g;gFjp ghpT kw;Wk; vjph;g;ghpT euk;Gfs; 

epiwe;J fhzg;gLfpwJ.  
 

ml;hpdy; nkLy;yh Ruf;Fk; `hh;Nkhd;fs;:  
 
• ,uz;L `hh;Nkhd;fs; mlhpdy; nkLy;yhthy; Ruf;fg;gLfpd;wd. mit  

 1. vgpne/g;hpd; (ml;hpdypd;)  
 2. ehh; vgpne/g;hpd; (ehh; ml;hpdypd;)  

 
,t;tpuz;L `hh;Nkhd;fSk; nghJthf "mtru fhy `hh;Nkhd;fs;" vd;W 
miof;fg;gLfpd;wd. mjdhy; ,it kd mOj;jk; kw;Wk; czh;r;rp trg;gLk; fhyq;fspy; 
cw;gj;jpahfpd;wd. vdNt ,e;j `hh;Nkhd;fs;> "rz;il> gaKWj;Jk; my;yJ gwf;Fk; 
`hh;Nkhd;fs;" vd;Wk; miof;fg;gLfpd;wd.  

 
ml;hpdy; nkLy;yh Ruf;Fk; `hh;Nkhd;fspd; gzpfs;:  
vgpne/g;hpd; (ml;hpdypd;)  

 
• fy;yPuy; kw;Wk; jirfspy; cs;s fpisf;Nfh[id FSf;Nfh]hf khw;Wij 

Cf;Ftpf;fpd;wJ.  
• ,jaj;Jbg;G kw;Wk; ,uj;j mOj;jk; Mfpatw;iw mjpfhpf;fpwJ.  
• %r;Rf;Foy; kw;Wk; %r;Rr; rpw;wiw Mfpatw;iw tphptilar; nra;tjd; %yk; Rthr 

tPjj;ij mjpfhpf;fr; nra;fpwJ.  
• fz; ghh;itia tphptilar;nra;fpwJ.  
• Njhypdbapy; nry;Yk; ,uj;j Xl;lj;ijf; Fiwf;fpwJ.  

 
ehh; vgpne/g;hpd; (ehh; ml;hpdypd;)  
 
• ,tw;wpd; ngUk;ghyhd nray;fs; vgpne/g;hpd; `hh;Nkhdpd; nray;ghLfis 

xj;jpUf;fpd;wd.  
 

 
,dg;ngUf;fr; Rug;gpfs;:  
 
• ,dg;ngUf;fr; Rug;gpfs; ,U tifg;gLk;. mit Mz;fspy; tpe;jfk; kw;Wk; ngz;fspy; 

mz;lfk; MFk;.  
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tpe;jfk;:  
 
• ,it Mz;fspd; ,dg;ngUf;f Rug;gpfshFk;. tpe;jfk; nrkpdp/ngu]; Foy;fs;> yPbf; 

nry;fs;> kw;Wk; nrh;Nlhyp nry;fisf; nfhz;Ls;sJ. yPbf; nry;fs; ehskpy;yhr; 
Rug;gpahf nray;gLfpd;wd. ,it nl];Nlh];Buhd; vd;Dk; Mz; ,dg;ngUf;f 
`hh;Nkhid Ruf;fpd;wd.  

 
nl];Nlh];Buhdpd; gzpfs;:  
 
,J Mz;fspy; fPo;f;fz;l gzpfisr; nra;fpwJ.  
 
• tpe;J nry; cw;gj;jpapy; gq;Nfw;fpwJ.  
• Guj cw;gj;jpapidj; J}z;b jir tsh;r;rpia Cf;Ftpf;fpwJ.  
• ,uz;lhk; epiy ghy; gz;Gfspd; (cly; kw;Wk; Kfj;jpy; Nuhkq;fs; tsh;jy;> Fuypy; 

Vw;gLk; khw;wk; Nghd;wit) tsh;r;rpf;Ff; fhuzk; MfpwJ.  
 
mz;lfk;:  
 
• ngz; ,dg;ngUf;fr; Rug;gpahd mz;lfq;fs; ngz;fspd; mbtapw;wpy; ,Lg;ngYk;Gg; 

gFjpapy; mike;Js;sd. ,it Ruf;Fk; `hh;Nkhd;fs;  
 
  1. <];l;Nuh[d;  
  2. GNuhn[];buhd;  
<];l;Nuh[d;> tsh;r;rpAWk; mz;lj;jpd; fpuh/gpad; nry;fspdhy; Ruf;fg;gLfpd;wJ. 
Gnuhn[];buhd;> mz;lk; tpLgLk;NghJ gphpAk; /ghypf;fps;fs; cUthf;Fk; fhh;g;g]; 
Y}l;baj;jpy; cw;gj;jpahfpwJ.  

 
<];l;Nuh[dpd; gzpfs;;:  
 
• ,J gUtkiljypd; cly; khw;wq;fis Vw;gLj;JfpwJ.  
• mz;l nry; cUthf;fj;ijj; Jtf;FfpwJ.  
• mz;l ghypf;fps; nry;fs; Kjph;tiltijj; J}z;LfpwJ.  
• ,uz;lhk; epiy ghy; gz;Gfs; (khh;gf tsh;r;rp. Fuypy; Vw;gLk; khw;wk; Nghd;wit) 

tsh;r;rpailtij Cf;Ftpf;fpwJ.  
 

GNuhn[];l;uhdpd; gzpfs;:  
 
• ,J fUg;igapy; eilngWk; Kd; khjtplha; fhy khw;wq;fSf;Ff; fhuzkhf cs;sJ.  
• fU gjptjw;F fUg;igia jahh; nra;fpwJ.  
• fh;g;g fhyj;jpidg; guhkhpf;fpwJ.  
• jha; - Nra; ,izg;Gj;jpR cUthtjw;F mtrpakhfpwJ.  

 
ijk]; Rug;gp:  
 
• ijk]; Rug;gp ehskpy;yhr; Rug;gpahfTk; epzePh; cWg;ghfTk; nray;gLfpd;wJ.  khh;gpd; 

Nkw;Gwj;jpy; %r;Rf;Foypd; fPo;gg;Gwj;ij xl;b mike;Js;sJ. ,r;Rug;gp ijNkhrpd; vd;W 
`hh;Nkhid Ruf;fpwJ 

 
ijNkhrpdpd; gzpfs;:  
• Neha;j;jilf;fhg;G kz;lyj;jpd; nray;ghLfisj; J}z;LfpwJ.  
• ypk;/Nghirl;Lfs; cUthjiyAk; NtWgLjiyAk; J}z;LfpwJ.  
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myF 17 
jhtuq;fs; kw;Wk; tpyq;Ffspy; ,dg;ngUf;fk; 

 
mwpKfk;:  
caphpdq;fspd; tho;ehshdJ ,g;Gtpapy; tiuaWf;fg;gl;ljhFk;. vdNt> ve;j xU caphpdKk; 
ePz;l ehs; caph; tho ,ayhJ. midj;J caphdq;fSk; jd;ik xj;j caphpdj;ij 
cUthf;Fk; jpwd; ,dg;ngUf;fk; vdg;gLk;. ,dg;ngUf;fk; jd;idg; Nghd;w caphpdq;fspd; 
Njhd;wYf;F toptFf;fpwJ. ,J njhlh;e;J caphpdq;fs; caph;tho;tij jPH;khdpf;fpwJ. 
,t;thW xU Fwpg;gpl;l rpw;wpdk; ghJfhf;fg;gLk; epfo;T Ra epiyg;NgWilik vdg;gLk;. 
,dg;nUf;fk; epfOk; fhykhdJ caphpdj;jpw;F caphpdk; khWgLfpwJ. <];l;> ghf;Bhpah> vyp> 
gR> ahid kw;Wk; kdpjhpy; ,dg;ngUf;f fhyj;jpy; ,k;khWgl;ilf; fhzyhk;. ghy; 
,dg;ngUf;fj;jpd; %yk; Mz; kw;Wk;ngz; ,dr;nry;fs; (tpe;J kw;Wk; mz;lk;) ,ize;J 
Gjpa caphpdk; Njhd;WfpwJ.  
 
jhtuq;fspd; ,dg;ngUf;fk;  
• jhtuq;fspy; %d;W tifahd ,dg;ngUf;fk; eilngWfpwJ mit> 

1. cly ,dg;ngUf;fk;  
2. ghypkh ,dg;ngUf;fk;  
3. ghypdg;ngUf;fk;  

 
cly ,dg; ngUf;fk;:  
 
,e;j tif ,dg;ngUf;fj;jpy; Gjpa jhtuq;fs;> jhtuj;jpd; VNjDk; xU ghfj;jpy; cs;s 
cly nry;fspypypUe;J Njhd;Wfpd;wd. jha;j; jhtuj;jpy; cs;s Nth;> jz;L> ,iy my;yJ 
nkhl;L Kjyhd VNjDk; Xh; cWg;gpypUe;J ,se;jhtuk; Njhd;wp mJ jdpj;jhtukhf 
tsh;fpwJ. ,t;thW ,dg; ngUf;fk; eilngWtjpy; Fd;whg; gFg;G (ikl;lhrp];) kl;Lk; 
eilngWtjhy; ,se;jhtuq;fs;> jha;j; jhtuq;fisg; Nghd;Nw fhzg;gLfpd;wd. ,t;tif 
,dg;ngUf;fk; eilngWk; NghJ ghypd nry;fs; (,dr;nry;fs;) ,iztjpy;iy. 
 

1. ,iy cly ,dg;ngUf;fk;  
,uzf;fs;sp (gpNuhNah/gpy;yk;) jhtuj;jpd; ,iyfspd; tpspk;gpy; cs;s 
gs;sq;fspypUe;J ,se;jhtuk; Njhd;WfpwJ.  
 

2. jz;L cly ,dg;ngUf;fk;:  
];l;uhngh;hp Kjyhd nkype;;j jz;Lfis cila jhtuq;fspd; jz;L jiuapy; 
gLk;NghJ me;jj; jz;Lg; gFjpapypUe;J jiuapy; Nth; Cd;wp Gjpa ,se;jhtuk; 
Njhd;WfpwJ. jha;j; jhtuj;jpy; cs;s njhlh;G mWgLk;NghJ ,se;jhtuk;> jdpj; 
jhtukhf tsh;fpwJ.  
 

3. Nth; cly ,dg;ngUf;fk;:  
m];guhf];> rh;f;fiuts;spf;fpoq;F Kjyhd jhtuq;fspd; Nth;f;fpoq;Ffs; cly 
,dg;ngUf;fj;jpw;Fg; gad;gLfpd;wd.  
 

4. Fkpok; (gy;gpy;];) cly ,dg;ngUf;fk;:  
rpy jhtuq;fspy; G+tpd; nkhl;lhdJ Xh; cUz;il tbtf; Fkpo; Nghd;w mikg;ig 
cUthf;Ffpd;wJ. ,jidf; Fkpok; vd;fpNwhk;. ,e;jf; Fkpok; jiuapy; tpOe;J 
Nt&d;wpg; Gjpa ,se;jhtuj;ij cUthf;FfpwJ. v.fh: fw;whio.  
 

5. gpw tifahd cly ,dg;ngUf;fk;:  
Jz;lhjy;:  
Jz;lhFk; ,ay;Gila ,iofisf; nfhz;lghrpfspypUe;J Vw;gLk; Jz;LfspypUe;J 
Gjpa ,se;jhtuk; cUthfpwJ. xt;nthU rpwpa Jz;Lg; ghrpapYk; Fiwe;jJ xU 
nry;yhtJ ,Ue;jhy; kl;LNk Gjpa jhtuk; cUthFk;. v.fh: ];igNuhifuh. 
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gpsj;jy;:  
 
,e;j tif ,dg;ngUf;fj;jpy; jha; nry;yhdJ ,uz;lhfg; gphpe;J xt;nthd;wpypUe;Jk; 
Nra; nry; Njhd;WfpwJ. v.fh: mkPgh.  
 
nkhl;L tpLjy; my;yJ mUk;Gjy;:  
 
,e;j tif ,dg;ngUf;fj;jpy; jha;j; jhtuj;jpypUe;J Njhd;Wk; Gjpa tshpapypUe;J 
nkhl;L Njhd;WfpwJ. mJ NkYk; tsh;r;rpaile;J xU Gjpa jthuj;ij 
cUthf;FfpwJ. v.fh: <];l;. 
 
,og;G kPl;ly;:  
 
,oe;j ghfq;fis kPz;Lk; cUthf;fp Gjpa caphpiaj; Njhw;Wtpj;jy; ,og;G kPl;ly; 
vdg;gLk;. i`l;uh> gpsNdhpah Mfpa caphpdq;fs;. rpW rpW Jz;Lfshfg; gphpfpd;wd. 
xt;nthU Jz;Lk; xU Gjpa caphpdj;ijj; Njhw;Wtpf;fpwJ.  

 
ghypyh ,dg;ngUf;fk;:  
 
ghypd nry;fs; ,iztpd;wp xNu xU jhaj; jhtuj;jpypUe;J Gjpa jhtuk; Njhd;Wk; 
Kiwiag; ghypyh ,dg;ngUf;fk; vd;fpNwhk;. ,e;j tif ,dg;ngUf;fj;jpy; Fd;whg; gFg;G 
nry; gphpjy; kl;LNk eilngWfpwJ. Fd;wy; gFg;G eilngWtjpy;iy. vdNt ghypyh 
,dg;ngUf;f Kiwapy; Njhd;Wk; ,sk; caphpfs; jhaj; jhtuj;ij xj;Jf; fhzg;gLfpd;wd. 
ghypyh ,dg;ngUf;fk; tpijj;Jfs;fs; (Spores) %yk; eilngWfpwJ.  
 
ghypyh ,dg;ngUf;fk; ngUk;ghYk; G+Q;irfs; kw;Wk; ghf;Bhpahf;fspy; eilngWfpwJ. ghypyh 
,dg;ngUf;fj;jpd; NghJ G+Q;ir ,ioapypUe;J xU tpe;jfk; (];NghuhQ;rpa;) Njhd;WfpwJ. 
,jDs; ,Uf;Fk; cl;fU gyKiw gphpjy; mile;J Vuhskhd cl;fUf;fisj; 
Njhw;Wtpf;fpwJ. xt;nthU cl;fUTk; rpwpjsT irl;Nlhgpshrj;Jld; Nrh;e;J ];Nghuhf 
(tpijj;Jfs;) cUthfpwJ. tpe;jfk; vd;Dk; ];NghuhQ;rpak; ntbj;J tpijj;Jfs;fs; 
ntspNaw;wg;gLfpd;wd. ,it epyj;jpy; tpOk;NghJ Gjpa cly ,ioiaj; (i`gh) 
Njhw;Wtpf;fpd;wd.  
 
jhtuq;fspd; ghypdg;ngUf;fk;:  
 
ghypdg;ngUf;fk; vd;gJ jhtuq;fspd; Mz; kw;Wk; ngz; ,dr;nry;fs; (NfkPl;Lfs;) ,ize;J 
jd;id xj;j Gjpa jhtuj;ij cUthf;Fk; KiwahFk;. 
 
kyhpd; ghfq;fs;:  
 
kyh; vd;gJ khWghL mile;j tuk;Gila tsh;r;rpapid cila jz;Lj; njhFg;G MFk;. 
,jpy; ehd;F mLf;Ffs; cs;sd. mit G+j;jsj;jpy; ntspg;Gwj;jpypUe;J cs; Nehf;fp 
mike;jpUf;fpd;wd.  
 
 1. Gy;yp tl;lk; (Gy;yp ,jo;fshy; MdJ)  
 2. my;yp tl;lk; (my;yp ,jo;fshy; MdJ)  
 3. kfue;jj;jhs; tl;lk; (kfue;jj;jhshy; MdJ)  
 4. #yf tl;lk; (#ypiyfshy; MdJ)  
 
ntspg;Gwj;jpy; cs;s ,uz;L mLf;FfSk; Neubahf ,dg;ngUf;fj;jpy; gq;nfLg;gjpy;iy. 
vdNt ,it Jiz mLf;Ffshff; fUjg;gLfpd;wd. cl;Gwj;jpy; ,Uf;Fk; mLf;Ffs; 
,uz;Lk; ,dg;ngUf;fj;jpy; gq;nfLg;gjhy; Kjd;ikahd mLf;Ffshff; fUjg;gLfpd;wd.  
 
kfue;jj;jhs; tl;lk;:  
 
kfue;jj;jhs; tl;lkhdJ kyhpd; Mz; ,dg;ngUf;fg; gFjpahFk;. ,J gy kfue;jj; jhs;fspd; 
njhFg;G MFk;. xt;nthU kfue;jj; jhSk; xU fhk;G Nghd;w gFjpiaAk; ig Nghd;w 
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gFjpiaAk; nfhz;bUf;Fk;. fhk;Gg; gFjp kfue;jf;fk;gp vdTk; mjd; Edpapy; mike;j ig 
Nghd;w gFjp kfue;jg;ig vdTk; miof;fg;gLfpd;wd. kfue;jj;J}s; kfue;jg; igapd; cs;Ns 
fhzg;gLfpwJ.  
 
kfue;jj;J}s;:  
 
kfue;jj;J}s;fs; Nfhs tbtkhdit. ,uz;L ciwfshy; Mdit. fbdkhd ntspAiw 
vf;i]d; vdg;gLk;. ,e;j ntspAiwapy; epiyahd Jisfs; cs;sd. mit tsh;Jis 
vdg;gLk;. cs;Siw ,d;ild; vdg;gLk;. ,J kpfTk; nky;ypajhfTk; njhlh;r;rpahfTk; 
fhzg;gLk;. ,J nry;YNyh]; kw;Wk; ngf;bdhy; MdJ. Kjph;e;j kfue;jj;J}s;fspy; ,uz;L 
tpjkhd nry;fs; cs;sd. ,it KiwNa cly nry; kw;Wk; cw;gj;jp nry; vdg;gLk;. cly 
nry;ypDs; xU nghpa cl;fU cs;sJ. cw;gj;jp nry;yhdJ Fd;whg; gFg;G (ikl;lhrp];) 
%yk; gphpjy; mile;J ,uz;L Mz; ghypdr; nry;fis cUthf;FfpwJ.  
 
#yfk;: 
 
#yfkhdJ kyhpd; ngz; ,dg;ngUf;fg; gFjpahFk;. ,J #y; ,iyfshy; MdJ. xt;nthU 
#yfKk; %d;W gFjpfisf; nfhz;Ls;sJ. mit> 
 
  1. #y; Kb 
  2. #y; jz;L 
  3. #y; ig  
 MfpadthFk;. #y; igapDs; #y;fs; fhzg;gLfpd;wd.  
 
#ypd; mikg;G:  
 
#ypd; Kf;fpakhd gFjp #y; jpR MFk;. ,J ,uz;L #y; ciwfshy; #og;gl;Ls;sJ. Nky; 
gFjpapy; #y; ciw ,izahky; mike;j ,ilntspahdJ #y;Jis MFk;.  
 
#yhdJ #y; miwapDs; xU rpwpa fhk;gpd; %yk; xl;bf; nfhz;Ls;sJ. ,jw;F #y; fhk;G 
vd;W ngah;. #ypd; mbg;gFjp #y; mb vdg;gLk;. fUg;igapDs; cs;s #y; jpRtpDs; VO 
nry;fSk; vl;L cl;fUf;fSk; mike;Js;sd.  
 
#y; Jisapd; mUfpy; cs;s %d;W fUg;ig nry;fs;> mz;lrhjdj;ij cUthf;Ffpd;wd. 
mbg;gFjpapy; cs;s %d;W cl;fUf;fSk; vjph;j;JUt nry;fshf cs;sd. ikaj;jpy; cs;s 
xU nry; JUt nry;yhfTk; cs;sJ.  
 
mz;l rhjdkhdJ Xh; mz;l nry;iyAk; ,uz;L gf;fthl;L nry;fisAk; nfhz;Ls;sJ. 
,e;j gf;fthl;L nry;fs; rpidahw;wpaJ (Synergids) vd miof;fg;gLfpd;wd.  
 
jhtuq;fspd; ghy; ,dg;ngUf;fk;:  
 
G+f;Fk; jhtuq;fspd; ghypdg;ngUf;fk; ,uz;L gbepiyfspy; eilngWfpwJ.  
 1. kfue;jr; Nrh;f;if  
 2. fUTWjy;  
 
kfue;jr;Nrh;f;if: 
 
G+tpd; kfue;jg; igapypUe;J kfue;jj;J}s; #yf Kbiar; nrd;W miltJ kfue;jr;Nrh;f;if 
vdg;gLk;.  
 
kfue;jr;Nrh;f;ifapd; gad;fs;:  
 

1. kfue;jr; Nrh;f;ifiaj; njhlh;e;J fUTWjy; eilngw;W fdpAk; tpijAk; 
cUthfpd;wd.  
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2. may; kfue;jr;Nrh;f;ifapd; fhuzkhf ,UNtWgl;l [Pd;fs; ,iztjhy; Gjpa tij; 
jhtuk; cUthfpwJ.  
 

kfue;jr;Nrh;f;ifapd; tiffs;:  
 1. jd; kfue;jr; Nrh;f;if  
 2. may; kfue;jr;Nrh;f;if  
 
jd; kfue;jr; Nrh;f;if (Ml;NlhNfkp):  
 
xU kyhpYs;s kfue;jj;J}s; mNj kyhpy; cs;s #yf Kbia my;yJ mNj jhtuj;jpy; 
cs;s NtnwhU kyhpd; #yf Kbiar; nrd;wiltJ jd; kfue;jr;Nrh;f;if vdg;gLk;. v.fh: 
i`gp];f];. 
 
jd; kfue;jr;Nrh;f;ifapd; ed;ikfs;:  

1. ,Ughy; kyh;fspy; jd; kfue;jr;Nrh;f;if eilngWfpwJ.  
2. kyh;fs; Gwf;fhuzpfisr; rhh;e;jpUf;fj; Njitapy;iy 
3. kfue;jj;J}s;fs; tPzbf;fg;gLtjpy;iy  

 
jd; kfue;jr;Nrh;f;ifapd; jPikfs;:  

1. tpijfs; Fiwe;j vz;zpf;ifapy; cUthfpd;wd.  
2. fUT+z; kpfr; rpwpaJ. vdNt tpijfs; kpf eyptile;j jhtuq;fis cUthf;Fk;.  
3. Gjpa tifj;jhtuk; cUthfhJ  

 
may; kfue;jr;Nrh;f;if (my;NyhNfkp):  
 
xU kyhpd; kfue;jj;J}s; mNj ,dj;ijr; rhh;e;j kw;nwhU jhtuj;jpd; kyhpy; cs;s #yf 
Kbiar; nrd;W miltJ may; kfue;jr;Nrh;f;if vdg;gLk;.  
 v.fh: Mg;gps;> jpuhl;ir> gpsk; Kjypad.  
 
may; kfue;jr;Nrh;f;ifapd; ed;ikfs;:  

1. may; kfue;jr;Nrh;f;ifapd; %yk; cUthFk; tpijfs;> typikahd jhtuq;fis 
cUthf;Fk;. ,jd; %yk; Gjpa tifj; jhtuq;fs; cUthfpd;wd.  

2. ed;F Kisf;Fk; jpwd; nfhz;l tpijfs; cUthfpd;wd.  
 
may; kfue;jr;Nrhf;ifapd; jPikfs;:  

1. may; kfue;jr;Nrh;;f;if> Gwf;fhuzpfis ek;gp ,Ug;gjhy; kfue;jr;Nrh;f;if 
jilgLfpwJ. 

2. mjpf mstpy; kfue;jj;J}s; tPzhfpwJ. 
3. rpy Njtapy;yhj gz;Gfs; Njhd;Wfpd;wd.  
4. kyh;fs; Gwf;fhuzpfisr; rhh;e;J ,Uf;fpd;wd.  

 
may; kfue;jr;Nrh;f;iff;fhd fhuzpfs;:  
 
kyhpy; may; kfue;jr;Nrh;f;if eilngw Ntz;Lnkdpy; kfue;jj;J}shdJ xU kyhpypUe;J 
kw;nwhU jhtuj;jpy; cs;s kyUf;F vLj;Jr; nry;yg;gl Ntz;Lk;. ,J Gwf;fhuzpfshd 
tpyq;Ffs;> G+r;rpfs;> fhw;W> ePh; Kjyhdtw;why; eilngWfpwJ.  
 
fhw;W top kfue;jr;Nrh;f;if:  
 
fhw;wpd; %yk; eilngWk; kfue;jr;Nrh;f;if mdpNgh/gpyp vdg;gLk;. ,t;tif kyh;fs; 
Vuhskhd kfue;jj;J}s;fis cw;gj;jp nra;fpd;wd. kfue;jj;J}s;fs; 
rpwpajhfTk;>nkd;ikahdjhfTk;> cyh;e;jjhfTk;> vil FiwthfTk; cs;sd. ,t;tifj; 
jhtuq;fspd; kfue;jj;J}s;fs; 1000 fp.kP J}uj;Jf;F Nky; flf;fpd;wd. #y; KbahdJ 
nghpajhfTk; ntspNa fpisj;J nfhz;Lk; ,Uf;Fk;. rpy Neuq;fspy; fpisj;J Kb Nghd;W 
kfue;jj; J}isg; gpbj;Jf; nfhs;tjw;F Vw;wjhf ,Uf;Fk;. 
 v.fh: Gy; kw;Wk; rpy fs;spr; nrbfs;  
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G+r;rpfs; top kfue;jr;Nrh;f;if:  
 
NjdPf;fs;><f;fs; Kjyhd G+r;rpfs; %yk; eilngWk; kfue;jr;Nrh;iff;F vz;lNkh/gpyp vd;W 
ngah;. G+r;rpfisf; fth;tjw;F Vw;whw; Nghy gy epwk;> kzk;> Njd; Ruf;Fk; jd;ik 
Mfpatw;Wld; ,t;tif kyh;fs; fhzg;gLk; ,t;tif kyh;fspy; kfue;jj;J}s; nghpajhfTk; 
ntspAiwahdJ JisfSlDk; ntspg;gf;fj;jpy; Kl;fSlDk; fhzg;gLk;. G+r;rpfshy; 
eilngWk; kfue;jr;Nrh;f;ifapy; Vwj;jho 80% kfue;jr;Nrh;f;ifahdJ NjdPf;fshy; 
eilngWfpwJ.  
 
ePh;top kfue;jr;Nrh;f;if:  
 
ePhpd; %yk; eilngWk; kfue;jr;Nrh;f;iff;F i`l;Nuh/gpyp vd;W ngah;. ,J ePh;tho; 
jhtuq;fspy; eilngWfpwJ. ,t;tifj; jhtuq;fspy; 1. kfue;jj;J}s; mjpf mstpy; 
cUthfpd;wd. 2. kfue;jj;J}s;fs; ngz; kyh;fspy; cs;s #y;Kbia milAk; tiu ePhpy; 
kpje;J nfhz;bUf;Fk;. v.fh: i`l;hpy;yh> thyp];ePhpah  
 
tpyq;Ffs; top kfue;jr;Nrh;f;if:  
 
tpyq;Ffs; %yk; eilngWk; kfue;jr;Nrh;f;if> tpyq;Ffs; top kfue;jr;Nrh;f;if (#/gpyp) 
vdg;gLk;. ,t;tif kfue;jr;Nrh;f;ifapy; kyh;fs;> tpyq;Ffisf; fth;tjw;fhfg; gpufhrkhd 
tz;zq;fisf; nfhz;litahfTk; mstpy; nghpaitahfTk; kpFe;j kzk; 
nfhz;litahfTk; ,Uf;Fk;.  
 
v.fh: Njd;rpl;L gwit %yk; fy;thio> fpshbNahyp Nghd;w jhtuq;fspy; kfue;jr; Nrh;f;if 
eilngWfpwJ.  
 
mzpy;fs; %ykhf ,ytk; gQ;R kuj;jpy; kfue;jr;Nrh;f;if eilngWfpwJ.  
 
jhtuq;fspy; fUTWjy;:  
• kfue;jj;J}s;> #y;Kbia mile;jJk; Kisf;fj; njhlq;Fk;.  

 
• kfue;jj;J}s; xU rpwpa Foha; Nghd;w mikg;ig cUthf;FfpwJ. mjw;F kfue;jf; 

Foha; vd;W ngah;. ,J kfue;jj;J}spy; cs;s kfue;jj; Jis topahf ntsptUfpwJ. 
kfue;jj; J}spd; cs;spUf;Fk; nghUs;fs; kfue;jf; Foha;f;Fs; efh;fpd;wd.  
 

• kfue;jf; Foha; #y;Kb kw;Wk; #y;jz;by; cs;s jpRf;fs; topahf tsh;e;J ,Wjpapy; 
#yfj;jpy; cs;s #y; Jisia milfpwJ.  
 

• cly nry;yhdJ mope;J tpLfpwJ. cw;gj;jp nry;yhdJ gFg;gile;J ,uz;L Mz; 
,dr;nry;fis (tpe;jZ) cUthf;FfpwJ.  
 

• kfue;jf; Fohapd; Kid ntbj;J ,uz;L Mz; ,dr;nry;Yk; #y;igia milfpd;wJ.  
 

• Xh; Mz; ,dr;nry; (tpe;jZ) mz;lj;Jld; ,ize;J (rpd;Nfkp) ,ul;ilka 
irNfhl;ilj; Njhw;Wtpf;fpwJ. kw;Nwhh; Mzpd nry; ,ul;ilka cl;fUTld; ,ize;J 
Kjd;ikf; fUT+z; cl;fUitj; Njhw;Wtpf;fpwJ. ,J Kk;ka cl;fU MFk;. ,q;F 
,uz;L ,izTfs; - 1. rpd;Nfkp 2. %tpizT eilngWtjhy; ,J ,ul;ilf; fUTWjy; 
vdg;gLfpwJ. 

• %tpizTf;Fk; gpd;dh; Kjd;ikf; fUT+z; cl;fU> fUT+zhf khWfpwJ. 
• fUT+z;> cUthFk; fUtpw;F Cl;lkspf;fpwJ.  
• rpidahw;wpak; (rpdh;[pl;) kw;Wk; gf;fthl;L nry;fs; mope;J tpLfpd;wd.  

 
fUTWjypd; Kf;fpaj;Jtk;:  
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• #w;igiaj; J}z;b> fdpia cUthf;FfpwJ.  
• Gjpa gz;Gfs; Njhd;wf; fhuzkhfpwJ.  

 
fUTWjYf;Fg; gpd; eilngWk; epfo;Tfs;:  
 
• #yhdJ tpijahf khWfpwJ.  
• #Yiw> tpijAiwahf khw;wk; milfpwJ.  
• #y; ig nghpajhfp> fdpahf khWfpwJ.  
• tpijahdJ tUq;fhyj; jhtuj;ij cs;slf;fpAs;sJ. gpd;G ,J jFe;j #o;epiyia 

milAk;NghJ jhtukhf tsh;fpwJ.  
 

kdpjhpy; ghy; ,dg;ngUf;fk;:  
 
• kdpjhpy; Mz; kw;Wk; ngz; ,dg;ngUf;f kz;lyj;jpd; mikg;gpidg; gw;wp tphpthf 9- 

Mk; tFg;gpy; gbj;jpUg;gPh;fs;. kdpjdpy; Mz;> ngz; ,dg;ngUf;f cWg;Gfs; 
cs;sikg;gpYk;> nray;ghLfspYk; NtWgLfpd;wd. NfkPl;Lfs; (,dr;nry;) ,iztpd; 
%yk; Gjpa caphpdq;fs; Njhw;Wtpf;fg;gLfpd;wd. ghy; ,dg;ngUf;fj;jpd; tpisthf 
,uz;L xw;iwka ,dr;nry;fs; (Mz; kw;Wk; ngz; ,dr;nry;fs;) ,ize;J ,ul;ilkaj; 
jd;ikAila fUKl;il (irNfhl;) cUthfpwJ.  
 

• ,dg;ngUf;f kz;lyj;jpd; cWg;Gfs; Kjy; kw;Wk; ,uz;lhk; epiy ghy; cWg;Gfs; vd 
,U itffshfg; gphpf;fg;gl;Ls;sd.  
 

• Mz;fspy; tpe;jfq;fSk; ngz;fspy; mz;lfq;fSk; Kjy;epiy ghy; ,dg;ngUf;f 
cWg;GfshFk;.  
 

Jiz ghy; cWg;Gfs;:  
Mz;fspy;: tpe;Jf;Foy;> vgpbilkp]; (tpe;jZ Kjph;r;rpg;ig)> tpe;Jg;ig (nrkpdy; ntrpf;fps;)> 
Guh];Nll; Rug;gp (Kd;dpiyr; Rug;gp)> Mz;Fwp (gPdp];).  
 
ngz;fspy;: ngNyhg;gpad; ehsk; (fUKl;ilf; Foha;) fUg;ig> nrh;tpf;]; (fUg;igtha;) Gzh; 
Foha; (fytpf; fhy;tha;). 
 
,uz;lhk; epiy ghy; cWg;Gfshd ,e;j mikg;Gfs;> 

• mz;lk; ntstpL epfo;T  
• Mz; kw;Wk; ngz; NfkPl;Lfspd; ,izT (fUTWjy;)  
• fUTw;w Kl;il gpsTw;W fUthf khWjy;  
• fUg;gjpj;jy;  
• fU tsh;r;rp  
• Foe;ij gpwg;G Mfpatw;wpy; gq;Nfw;fpd;wd  

 
Mz; ,dg;ngUf;f cWg;G – te;jfj;jpd; mikg;G:  

tpe;jfk; Mz; ,dg;ngUf;f Rug;gpahFk;. ,J Kl;il tbtKilaJ. tapw;Wf;Fopapd; 
ntspg;Gwj;jpy; fhzg;gLk; ig Nghd;w ,e;j mikg;G tpijg;ig (Scrotum) vd;W 
miof;fg;gLfpwJ. ,dp tpe;jfj;jpy; fhzg;gLk; gy;NtW nry;fs; gw;wpf; fhz;Nghk;.  
 
xt;nthU tpe;jfj;ijAk; #o;e;Js;s ehhpioj;jpR mLf;F bA+dpfh my;G[pdpah vd 
miof;fg;gLfpwJ. tpe;jfk; ,e;j mLf;fpd; gy ,ilr; Rthpdhy; gpukpL tbtKila 
gphpTfshfg; gphpf;fg;gl;Ls;sJ. mjpy; nrkpdpngu]; Foha;fs;> nrhpNlhyp nry;fs; kw;Wk; yPbf; 
nry;fs; Mfpait (,ilaPl;Lr; nry;fs;) mike;Js;sd.  
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tpe;jZthf;f epfo;thdJ nrkpdpngu]; Foy;fspy; eilngWfpwJ. nrh;Nlhyp nry;fs; MjuT 
nry;fshFk;. ,it tpe;J cUthf;fj;jpw;Fj; Njitahd czT+l;lj;ij mspf;fpd;wd. gd;Kf 
mikg;igf; nfhz;l yPbf; nry;fs; nrkpdpngu]; Foy;fSf;fpilapy; mike;J 
nl];Nlh];Buhidr; Ruf;fpd;wd. ,J tpe;jZthf;f epfo;itj; Jtf;FfpwJ.  
 
ngz; ,dg;ngUf;f cWg;G – mz;lfj;jpd; mikg;G:  
 
mz;lfk; tapw;wpd; mbg;gFjpapy; gf;fj;jpw;F xd;whf mike;Js;dJ. ghjhk; tbtpyhd ,it 
ngNyhg;gpad; ehsq;fspd; gf;fthl;L Kidapy; mike;Js;sd. xt;nthU mz;lfKk; 
ntspg;Gw fhh;nlf;i]Ak; (Gwzp)> cl;Gw nkLy;yhitAk; ngw;Ws;sJ. ,izg;Gj;jpRthyhd 
tiyg;gpd;dy; mikg;Gila ];l;Nuhkhf;fshy; fhh;nlf;]; cUthf;fg;gl;Ls;sJ. ,it 
,dr;nry; vgpjPypaj;jhy; thpirg;gLj;jg;gl;Ls;sd. fpuhDNyhrh nry;fs; vd;wiof;fg;gLk; 
vgpjPypay; nry;fs; mz;lfj;jpYs;s mz;lj;ijr; #o;e;J Kjy;epiy ghypf;fps;fis 
cUthf;Ffpd;wd. mz;lk; (Kl;il) tsh;r;rpAWk;NghJ> ghypf;fps;fSk; mstpy; nghpjhfp> 
jputk; epuk;gpa fpuh/gpad; ghypf;fps;fshfpd;wd.  
 
,dr;nry; cUthf;fk; (Nfkpl;Nlhn[dp]p];)  
 
Mz;fspy; tpe;JTk;> ngz;fspy; mz;lKk; (Kl;il) cUthjy; vd;gJ ,dr;nry; cUthf;fk; 
vd;W miof;fg;gLfpwJ. ,J tpe;J nry; cUthf;fk; (tpe;J cUthjy;) kw;Wk; mz;lnry; 
cUthf;fk; Mfpatw;iw cs;slf;fpaJ. ,jd; %yk; xw;iwka nry;fis cila 
,dr;nry;fs; cUthf;fg;gLfpd;wd.  
 
kdpj tpe;Jtpd; mikg;G:  
 
tpe;J nry;yhdJ jiy> eLg;gFjp kw;Wk; thy; Mfpatw;iwf; nfhz;Ls;sJ. tpe;J nry;ypd; 
ePz;l jiyg;gFjp RUq;fpa cl;fUitf; nfhz;Ls;sJ. njhg;gp Nghd;w kd; Kidg;gFjp 
mf;NuhNrhk; vd;W miof;fg;gLfpwJ. fUTWjypd; NghJ tpe;JthdJ mz;lj;jpDs; 
Eiotjw;Fj; Njitahd `aYuhdpNl]; vd;Dk; nehjpia mf;NuhNrhk; nfhz;Ls;sJ. 
jiyiaAk; eLg;gFjpiaAk; ,izf;fpd;w FWfpa fOj;Jg; gFjpahdJ nrd;l;hpNahiy 
cs;slf;fpAs;sJ. ikl;Nlhfhz;l;hpahthy; Md eLg;gFjp thy;gFjp efh;tjw;Fj; Njitahd 
Mw;wiy mspf;fpwJ. tpe;Jtpd; efh;thdJ fUTWjYf;F mtrpakhfpwJ.  
 
mz;lj;jpd; mikg;G:  
 
Kjph;r;rpaile;j mz;lk; my;yJ Kl;ilahdJ Nfhs tbtkhdJ. mz;lkhdJ fUTzT 
mw;wJ. ,J mjpfsT irl;Nlhgpshrj;ijAk;> cl;fUitAk; nfhz;Ls;sJ. mz;lkhdJ 
%d;W rt;Tfshy; #og;gl;Ls;sJ. gpsh];kh glykhdJ cl;Gw nkype;j Nrhdh ngYrplh 
kw;Wk; ntspg;Gw jbj;j fNuhdh NubNal;lhthYk; #og;gl;Ls;sJ. fNuhdh NubNahl;lh 
ghypf;fps; nry;fshy; MdJ. mz;lj;jpd; Nkw;Gw glyj;jpd; rt;T tpl;lypd; rt;T 
vd;wiof;fg;gLfpwJ. mz;lj;jpd; Nkw;gug;gpw;Fk; Nrhdh ngYrplhtpw;Fk; ,ilg;gl;l jputk; 
epuk;gpa ,ilntsp nghptpl;lypd; ,ilntsp vd;W miof;fg;gLfpwJ.  
 
gUtkiljy;:  
 
Mz;fs; kw;Wk; ngz;fspy; ghypay; `hh;Nkhd;fspd; Rug;G mjpfhpg;gjdhy; ,dg;ngUf;f 
kz;lyk; nray;glj; njhlq;Fjy; gUtkiljy; vdg;gLk;. Mz;fistpl ngz;fspy; ,e;epfo;T 
Kd;djhfNt Jtq;FfpwJ. nghJthf Mz;fs; 13 – ypUe;J 14 tajpw;Fs;Sk;. ngz;fs; 11-
ypUe;J 13 tajpw;Fs;Sk; gUtkilfpd;wdh;. Mz;fspd; tpe;jfq;fspy; Ruf;Fk; 
nl];Nlh];Buhd; kw;Wk; ngz;fspy; <];l;Nuh[d; kw;Wk; GNuhn[];Buhd; `hh;Nkhd;fspd; 
J}z;Ljyhy; gUkiljy; njhlq;FfpwJ. gpl;A+l;lhp Rug;gpapd; nfhNdhNlhl;Nuhgpd;> 
Y}l;bidrpq; `hh;Nkhd; (LH)kw;Wk; ghypf;fps; nry;fisj; J}z;Lk; `hh;Nkhd;fs; 
Mfpatw;why; Mz; kw;Wk; ngz; ,dg;ngUf;f `hh;Nkhd;fspd; Rug;ghdJ 
fl;Lg;gLj;jg;gLfpwJ. 
 
khjtplha; Row;rp – mz;lk; tpLgLjy;:  
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ngz;fspd; tho;tpy; ,dg;ngUf;f fhyj;jpy; epfOk; Row;rp Kiwapyhd fhy xOq;F khw;wNk 
khjtplha; Row;rp vdg;gLk;. ngz;fspy; khjtplha; Row;rpahdJ 11 taJ Kjy; 13 tajpw;Fs; 
Muk;gpf;Fk; epiy G+g;giljy; vdTk;> 48 taJ Kjy; 50 tajpw;Fs; KbtilAk; epiy 
khjtpilT (Menopause) vdTk; miof;fg;gLfpwJ.  
 
khjtplha; Row;rpia cs;slf;fpa 4 epiyfshtd:  
 
 1. khjtplha; my;yJ mopT epiy  
 2. ghypf;Fyhh; my;yJ ngUf;f epiy  
 3. mz;lk; tpLgLk; epiy  
 4. Y}l;bak; my;yJ cw;gj;jp epiy  
 
mz;lfk; kw;Wk; fUg;igapy; ,e;epfo;thdJ xNu Neuj;jpy; xj;jpirthf eilngWfpJ. 
gpl;A+l;lhp `hh;Nkhd; kw;Wk; mz;lfj;jpd; `hh;Nkhd;fs;  (LH and FSH) (<];l;Nuh[d; kw;Wk; 
GNuhn[];buhd;) mz;lfk; kw;Wk; fUg;igapy; Vw;glf;$ba khw;wq;fisj; J}z;Lfpd;wd.  
 

epiy ehl;f
s; 

mz;lfj;jpy; 
epfOk; 
khw;wq;fs; 

fUg;igapy; epfOk; 
khw;wq;fs; 

`hh;Nkhd;fspy; 
epfOk; 
khw;wq;fs;  

khjtplh
a; epiy 

4 – 5 
ehs;f
s; 

Kjy;epiy 
ghypf;fps;fspd; 
tsh;r;rp 

fUg;igapd; 
vz;Nlhnkl;hpaj;jpd; 
cl;Rth; chpe;J 
Vw;gLk; ,uj;jg; 
Nghf;F  

GNuhn[];buhd; 
kw;Wk; 
<];l;Nuh[d; 
msT Fiwjy;  

ghypf;Fy
hh; epiy 

6 – 
13 
ehs;f
s; 

Kjy;epiy 
ghypf;fps;fs; 
tsh;r;rpaile;J 
Kjph;r;rpaile;j 
fpuhgpad; 
ghypf;fps;fshjy; 

ngUf;f epiyapdhy; 
vz;Nlhnkl;hpak; 
Gj;jhf;fk; ngWjy; 

FSH kw;Wk; 
<];l;Nuh[d; 
mjpfhpg;G  

mz;lk; 
tpLgLk; 
epiy 

14-k; 
ehs; 

fpuhgpad; 
ghypf;fps; 
ntbj;J mz;lk; 
tpLgLjy; 

vz;Nlhnkl;hpaj;jpd; 
Rth; jbkdhfpwJ 

LH – d; cr;r 
epiy 

Y}l;bay; 
epiy  

15 - 
28 
ehs;f
s; 

fhypahd 
fpuhgpad; 
ghypf;fps; 
tsh;r;rpAw;W 
fhh;g];Y}l;bakh
jy; 

Kl;ilapy; 
fUTWjy; epfo;e;jhy; 
vz;Nlhnkl;hpak; 
fUgjpTf;F 
jahuhfpwJ. 
fUTWjy; 
epfohjNghJ 
fhh;g];Y}l;bak; 
rpije;J fUg;igapd; 
Rth; chpe;J 
fUTwhj Kl;il 
,uj;jj;Jld; 
ntspNaWk; 

LH kw;Wk; FSH 
Fiwjy;> 
fhh;g]-; 
Y}l;baj;jpdhy; 
cw;gj;jp nra;ag; 
gl;l 
GNuhn[];b- 
uhd; msT 
Fiwe;J 
khjtplha; 
Vw;gLk;.   

 
fUTWjy; Kjyhd fUtpd; tsh;r;rp:  
fUTWjy;:  
 
kdpjhpy; mff;fUTWjyhdJ> gpwg;GWg;Gg; ghijapy; cs;s mz;lehsj;jpd; Mk;Gy;yh 
gFjpapy; eilngWfpwJ. ghypf;fpspypUe;J tpLgl;l mz;lk; 24 kzp Neuk; kl;LNk 
capUld; ,Uf;Fk;. vdNt fUTWjy;> mz;lk; tpLgl;l 24 kzp Neuj;jpw;Fs;shf 
eilngw Ntz;Lk;. mz;lj;jpDs; EioAk; tpe;J> mjDld; ,ize;J fUKl;ilia 
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(irNfhl;) cUthf;Fk; epfo;tpw;F fUTWjy; vd;W ngah;. ,e;j irNfhl; fUTw;w 
Kl;il MFk;.  
 
nghJthf xt;nthU khjKk; xU Kl;ilahdJ mz;lj;jpy; Kjph;r;rpAWfpwJ. mz;lk; 
my;yJ Kl;ilahdJ ghypf;fpspypUe;J ntbj;J ntspNaw;wg;gLtJk; mz;lk; tpLgLk; 
epiy (Ovulation) vdg;gLk;. fUTw;w Kl;iliag; ngWtjw;F fUg;igahdJ 
xt;nthU khjKk; jd;idj; jahh;g;gLj;JfpwJ. fUTw;w Kl;il gjptjw;F VJthf 
fUg;igapd; cl;Rth; jbkdhfTk;> kpUJthfTk; khWfpwJ.  
 
fUTw;w kw;Wk; fUTwh epiyiaj; njhlh;e;J Vw;gLk; khw;wq;fs;:  
fUTw;w fhyk; Kjy; fh;g;gfhyk; KbAk; tiu fhh;g];Y}l;baj;jhy; Ruf;fg;gLk; 
GNuhn[];buhd; vd;Dk; `hh;Nkhd; fUg;igapd; Rtiu jbkdhfTk; kw;Wk; kw;w 
ghypf;fps;fs; Kjph;r;rpailtijj; jLj;Jk; guhkhpf;fpwJ.  
fUTwh epiyapy;> fhh;g];Y}l;bak; moptjd; fhuzkhf Kl;il rpijTw;W 
fUg;igapd; cl;Rth; nkJthf chpe;J ,uj;jk; kw;Wk; Nfhiog; nghUis khjtplha; 
Row;rpapd; %yk; ntspNaw;WfpwJ.  
 
gpsj;jy; kw;Wk; fUf;Nfhskhjy; 
 
fUTw;w Kl;ilapd; Kjy; gpsj;jy; epfo;thdJ 30 kzp Neuj;jpy; eilngWfpwJ. 
fUKl;ilapy; epfOk; tpiuthd kiwKf nry; gFg;gpd; %yk; gy nry;fis cila 
gpsh];Lyh cUthjy; gpsj;jy; vdg;gLk;. ,J rpwpa nry;fshyhd ntspg;Gw 
glyj;ijAk;> nghpa nry;fshyhd cl;Gw glyj;ijAk; cs;slf;fpaJ.  
 
gjpj;jy;:  
 
fUTWjYf;Fg;gpd; 6 Kjy; 7 ehs;fSf;Fs; fUKl;ilahdJ gpsh];Nlhrp];l; vd;Dk; 
epiyapy; fUg;igapd; Rthpy; (vz;Nlhnkl;hpak;) gjpa itf;fg;gLfpwJ. ,e;epfo;tpw;F 
gjpj;jy; vd;W ngah;.  
 
Nf];l;Uyhthf;fk;:  
 
kW rPuikg;gpd; %yk; gpsh];LyhthdJ Kjd;ik fUf;Nfhs mLf;F nry;fis 
cs;slf;fpa (Gwg;gil> ,ilg;gil> mfg;gil) Nf];l;Uyhthf khw;wkiltJ 
fUf;Nfhskhjy; vd;W miof;fg;gLfpwJ.  
 
cWg;ghf;fk; my;yJ cWg;ghjy;:  
 
fUf;Nfhs mLf;fpd; Gwg;gil> ,ilg;gil kw;Wk; mfg;gil nry;fs; fU 
cUthf;fj;ij Jtf;Ffpd;wd. cWg;ghf;fj;jpd; NghJ> fUf;Nfhsj;jpd; NtWgl;l 
mLf;FfspypUe;J gy;NtWgl;l cWg;Gfs; cUthfpd;wd.  
 
jha; Nra; ,izg;Gj;jpR cUthf;fk;:  
 
jha; Nra; ,izg;Gj; jpRthdJ jl;L tbtkhd> fUg;igr; RtUld; ,ize;j> tsUk; 
fUtpw;Fk; jha;f;Fk; ,ilNa jw;fhypf ,izg;ig Vw;gLj;Jk; xU mikg;ghFk;. ,J 
czTg; nghUs;fspd; ghpkhw;wk;> Mf;]p[d; guty;> iel;u[d; fopTfis 
ntspNaw;WtJ kw;Wk; fhh;gd; il Mf;iril ePf;Fjy; Nghd;wtw;iw mDkjpf;fpwJ. 
NrAld; jha; Nra; ,izg;Gj; jpRit ,izf;fpd;w ,uj;j ehsq;fisf; nfhz;l nfhb 
njhg;Gs;nfhb vd;wiof;fg;gLfpwJ.  
 
fh;g;gfhyk;:  
 
,f;fhyfl;lj;jpy; fUthdJ fUg;igapy; tsh;r;rpailfpwJ. nghJthf kdpjhpy; fh;g;g 
fhyk; 280 ehs;fshFk;. fh;g;g fhyj;jpy; fUg;igahdJ jd;Dila ,ay;G 
epiyapypUe;J 500 klq;F tiu tphptilfpwJ.  
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Foe;ij gpwg;G:  
 
fh;g;g fhy Kbtpy; jhapd; fUg;igapypUe;J NrahdJ ntsptUk; epiyahdJ Foe;ij 
gpwg;G vdg;gLk;. gpd; gpl;A+l;lhpapy; Ruf;Fk; `hh;Nkhdhd Mf;rpNlhrpd; fUg;ig 
RUq;Ftijj; J}z;LtJld;> fUg;igapypUe;J Foe;ij ntsptuj; Njitahd 
tpiriaAk; mspj;J Foe;ij gpwg;ig vspjhf;FfpwJ.  
 
rpy rkaq;fspy;> mz;lfj;jpdhy; ,uz;L Kl;ilahdJ ntsptplg;gl;L> ,U NtWgl;l 
tpe;Jthy; fUTWjy; eilngw;W NtWgl;l ,ul;ilah;fs; (Fratemal Twins) 
cUthf;fpd;wdh;. xU Kl;ilahdJ xU tpe;Jthy; fUTwr; nra;ag;gl;L> ,uz;L 
fUthf gpsTgl;lhy; xj;j ,ul;ilah;fs; cUthfpd;wdh;.  
 
ghY}l;Ljy;:  
 
Foe;ij gpwg;gpw;Fg; gpwF> jhapd; ghy; Rug;gpapypUe;J ghy; cw;gj;jpahjy; kw;Wk; 
ntspg;gLjy; ghy;Rug;G my;yJ Nyf;Nlrd; vdg;gLk;. Foe;ij gpwg;gpw;Fg; gpwF ghy; 
Rug;gpapypUe;J Kjd; Kjypy; ntsptUk; ghy; nfhy];l;uk; (rPk;ghy;) vdg;gLk;. Kd; 
gpl;A+l;lhp Ruf;Fk; GNuhyhf;bd; vDk; `hh;Nkhd; ghy; Rug;gpapd; Ez;Foy;fspypUe;J 
ghy; cw;gj;jpahjiyj; J}z;LfpwJ. gpd; gpl;A+l;lhpapd; `hh;Nkhdhd Mf;rpNlhrpd; ghy; 
ntspNaWjiyj; J}z;LfpwJ.  
 
Foe;ij gpwg;gpw;Fg; gpwF Kjy; 2 ehl;fspypUe;J 3 ehl;fSf;Fs; khh;gfq;fshy; 
Ruf;fg;gLk; ghy; rPk;ghy; (nfhy]l;uk;) vdg;gLk;. gpwe;j Foe;ijf;Fj; Njitahd 
Neha; vjph;g;Gj; jpwid mspf;ff;$ba Neha; vjph;g;Gg; nghUs;fis ,J nfhz;Ls;sJ.  
 
,dg;ngUf;f Rfhjhuk;  
 
cyf Rfhjhu mikg;gpd;gb> ,dg;ngUf;f MNuhf;fpak; vd;gJ ,dg;ngUf;fj;jpwd;> 
fh;g;gfhy xOq;FghL> fUTWjy;> ghJfhg;ghd Foe;ij gpwg;G kw;Wk; jha; kw;Wk; Nra; 
caph; tho;tjw;fhd midj;J mk;rq;fisAk; cs;slf;fpajhFk;.  
 
kf;fspd; ,dg;ngUf;f Rfhjhuj;jpid Nkk;gLj;Jtjw;fhf murhy; Nkw;nfhs;sg;gl;L 
tUk; Njrpa Rfhjhu jpl;lj;jpd; eltbf;iffshtd  
 
1. Njrpa FLk;g eyj; jpl;lk;  
2. ,dg;ngUf;fk; kw;Wk; Foe;ij eyk; NgZjy;  
 
Njrpa FLk;g eyj;jpl;lk;:  
 
Njrpa FLk;g eyj;jpl;lk; gpd;tUk; gytw;iw cs;slf;fpa ,izg;Gj; jpl;lkhFk;.  
 

1. jha; Nra; eyk; NgZjy;  
2. jha;> Nra; kw;Wk; Foe;ijfSf;F Neha;j; jilfhg;G Vw;gLj;Jjy;  
3. fUTw;w ngz;fSf;Fk; rpW Foe;ijfSf;Fk; Kiwahd czT+l;lk;  
4. fUj;jil rhjdq;fis Kiwahfg; gad;gLj;Jtjw;fhd fy;tpawpT  

 
,dg;ngUf;fk; kw;Wk; Foe;ijeyk; NgZjy; (RCH):  
 
,tw;wpd; xUq;fpize;j nray;ghLfshtd  
 

• fUTWjy; kw;Wk; ghJfhg;ghd Foe;ij gpwg;G  
• Foe;ij gpwg;gpw;Fg; gpd; jha; Nra; eyk; NgZjy;  
• jha;g;ghY}l;Ljypd; Kf;fpaj;Jtk;  
• ,dg;ngUf;f fhy;thapy; Vw;gLk; Neha;j; njhw;W kw;Wk; ghypay; njhlh;ghd 

Neha;fSf;fhd jLg;G Kiwfs;  
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kf;fs; njhif ntbg;G kw;Wk; FLk;gf; fl;Lg;ghL:  
 
kf;fs;njhifapd; vz;zpf;ifapYk;> mstpYk; jpBnud Vw;glf;$ba mjpfhpg;G kf;fs;njhif 
ntbg;G vdg;gLk;. kf;fs;njhif cah;tpd; cs;shh;e;j Mgj;Jf;fis czh;e;j ,e;jpa muR> 
kf;fs;njhif cah;tpidf; fz;fhzpf;fTk;> fl;Lg;gLj;jTk; FLk;g fl;Lg;ghL kw;Wk; gy;NtW 
eltbf;iffis vLj;J tUfpwJ. Njrpa FLk;g eyj;jpl;lkhdJ ,e;jpahtpy; 1952-y; 
cUthf;fg;gl;lJ. cyf mstpy; FLk;g eyj;jpl;lj;ij cUthf;fpa ehLfspy; xd;whf 
,e;jpahTk; jpfo;fpwJ.  
 
FLk;gk; kw;Wk; rKjha eyd; fUjp> nghWg;Gzh;tpd; mbg;gilapy; ,sk; jk;gjpah; jhkhfNt 
Kd;te;J FLk;gf; fl;Lg;ghl;L Kiwfis Nkw;nfhs;Sjy; FLk;geyj; jpl;lkhFk;. cyfshtpa 
eyk; rhh;e;j msTNfhyhf FLk;gf; fl;Lg;ghl;Lj; jpl;lk; jpfo;tjhy; cyf Rfhjhu mikg;Gk; 
,jid typAWj;JfpwJ. 
 
jiyfPohd rptg;G tbt Kf;Nfhz FwpaPL ,e;jpahtpy; FLk;g ey Nkk;ghl;bw;fhd FLk;gf; 
fl;Lg;ghl;Lj; jpl;lj;ijf; Fwpf;fpwJ. ,J Fwpg;ghf midj;J kUj;Jtkidfs;> Muk;g 
Rfhjhu epiyaq;fs; kw;Wk; FLk;g ey ikaq;fspy; fhl;rpg;gLj;jg;gl;Ls;sJ. 
Njitg;gLNthUf;F FLk;gf; fl;Lg;ghL njhlh;ghf cjtp kw;Wk; MNyhridfs; ,ytrkhf 
toq;fg;gLfpwJ. 'rpW FLk;gNk rPuhd tho;T" vd;w thrfj;Jld; ,e;j jiyfPohd rptg;G 
Kf;Nfhz FwpaPL fhl;rpg;gLj;jg;gl;Ls;sJ.  
 
fUj;jil:  
 
Foe;ij gpwg;igf; fl;Lg;gLj;Jk; xU rpwe;j topKiw fUj;jilahFk;. ngz;fspy; 
fUTWjiyj; jLf;f Nkk;gLj;jg;gl;l El;gq;fs; my;yJ Kiwfs; ifahsg;gLfpd;wd. 
fUj;jilf;fhfg; gad;gLj;jg;gLk; rhjdq;fs; fUj;jil rhjdq;fs; vdg;gLk;. fUj;jhpj;jiyj; 
jLf;fg; gad;gLj;jg;gLk; nghJthd fUj;jil Kiwfs; gw;wp ,q;Nf tpsf;fg;gl;Ls;sJ.  
 
 1. jLg;G Kiwfs;  
 2. `hh;Nkhd; Kiwfs;  
 3. fUg;igapDs; nghUj;jg;gLk; fUj;jil rhjdq;fs; (IUDs) 
 4. mWit rpfpr;ir Kiwfs;  
 
jLg;G Kiwfs;:  
 
,k;KiwahdJ tpe;JTk; mz;lKk; xd;W Nrh;jiyj; jLf;fpwJ. ,j;jLg;G Kiwahy; 
tpe;JthdJ ngz;zpd; fytpf; fhy;thapDs; Eiojy; jLf;fg;gLk;.  
 
FwpAiw (condom): 
 
,jid Mz;fs; gad;gLj;Jtjhy; tpe;jZf;fs; ngz;fspd; fytpf; fhy;thapDs; 
nfhl;lg;gLtJ jtph;f;fg;gLfpwJ. ,t;Tiwfs; Nyl;lf;]; my;yJ gpsh];bf; nfhz;L 
jahhpf;fg;gLfpwJ. ghypay; njhlh;gpdhy; cz;lhFk; Neha;fshd (STD) rpgpyp]; kw;Wk; 
va;l;]; Neha;fspypUe;Jk;> FwpAiw ghJfhg;G mspf;fpwJ.  
 
ngz;Ziw my;yJ fUj;jil jpiur;rt;T:  
 
fytpf; fhy;tha; my;yJ fUg;ig Eiothapy; nghUj;jg;gLk; rhjdk; ngz;Ziw my;yJ 
fUj;jil jpiur;rt;T vdg;gLfpwJ. ,it tpe;jZf;fs; fUg;igapDs; Eiotijj; 
jLf;fpd;wd.  
 
`hh;Nkhd; Kiwfs;:  
 
`hh;Nkhd;fs;> khj;jpiufs; kw;Wk; kUe;Jfs; (fUg;ig kUe;Jfs;) Mfpa tiffspy; 
fpilf;fpwJ. ,e;j `hh;Nkhd;fshy; fz;lfj;jpypUe;J Kl;il ntspNaWjy; jLf;fg;gLfpwJ 
(mz;l tpLgLjYld; njhlh;GilaJ). 
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fUg;igapDs; nghUj;jg;gLk; fUj;jil rhjdq;fs; (IUDs) 
 
,it fUg;igapDs; nghUj;jg;gLk; fUj;jil rhjdq;fshFk;. ,e;jpahtpy; eilKiwapy; 
cs;s ,uz;L rhjdq;fs; ypg;gp]; Y}g; kw;Wk; fhg;gh;-b-MFk;. ,it jhkpuk; kw;Wk; 
gpsh];bf; nfhz;L jahhpf;fg;gLfpwJ. (cWj;Jjy; Vw;gLj;jhjit. ,it fUg;igapDs; 
nghUj;jg;gl;ljpypUe;J 3 Mz;Lfs; tiu ,Uf;Fk;. ,J tpe;J nry;fshy; Kl;il fUTWk; 
jd;ikiaj; jLg;gjdhy; fU gjpj;jy; jLf;fg;gLfpwJ. Kjy; fUTWjYf;Fk; mLj;j 
fUTWjYf;Fk; ,ilNa NghJkhd ,ilnspiaAk; Vw;gLj;JfpwJ.  
 
mWit rpfpr;ir Kiw:  
 
fUj;jil mWit rpfpr;ir my;yJ kylhf;Fjy; vd;gJ xU epiyahd fUj;jil 
KiwahFk;. Mz;fspy; thnrf;lkp (tpe;J ehsj; Jz;bg;G) kw;Wk; ngz;fspy; bA+ngf;lkp 
(mz;lehsj; Jz;bg;G) Kiwapy; fUj;jil nra;ag;gLfpwJ. ,it epue;ju Foe;ij gpwg;G 
fl;Lg;ghl;L KiwfshFk;.  
 
rpWePh;g; ghij Neha;j; njhw;W (UTI) 
 
Mz;fs; kw;Wk; ngz;fs; ,UghyiuAk; gy Neha;fs; jhf;Ffpd;wd. Mdhy; ngz;fs; mjpf 
mstpy; rpy Neha;j; jhf;FjYf;F cs;shfpd;wdh;. Njhy;> kyf;Fly; my;yJ 
fytpf;fhy;thapy; cs;s ghf;Bhpahf;fspd; %ykhf ngz;fs; rpWePu;g; ghij Neha;j; njhw;W 
ghjpg;gpw;F cs;shfpd;wdh;. ,J rpWePu;g;Gw topapd; %ykhf NkNy nry;fpwJ.  
 
ITI - apd; tiffshtd:  

1. rpWePu;g;ig mow;rp (Cystities) my;yJ rpWePh;g;ig njhw;W:  
ghf;Bhpaq;fs; rpWePh;g;igapy; jq;fp gy;fpg; ngUfp tPf;fj;ij Vw;gLj;Jfpd;wd. nghJthf 
,J 20 Kjy; 50 taJilNahiug; ghjpf;fpd;wJ.  
 

2. rpWePufj; njhw;W: 
ghf;Bhpahf;fs; rpWePh;g;igapypUe;J rpWePh; ehsj;jpd; topahf Nky;Nehf;fpr; nrd;W xd;W 
my;yJ ,uz;L rpWPufq;fisAk; ghjpf;fpd;wJ. NkYk; ,J ,uj;j Xl;lj;jpy; njhw;wpid 
Vw;gLj;jp> mjd; njhlh;r;rpahf capUf;F Mgj;ij cz;lhf;Fk; gpur;rpidfSf;F 
toptFf;fpwJ.  
 

3. Neha; mwpFwpaw;w ghf;BhpA+hpah (Asymptomatic Bacteriuria):  
rpWePh;g;igapy; fhzg;gLk; ,g;ghf;Bhpah ve;j Neha; mwpFwpapidAk; 
ntspg;gLj;Jtjpy;iy.  
 

jd; Rfhjhuk;:  
MNuhf;fpakhd tho;tpw;Fk;> jd; Rj;jj;jpw;Fk; ehk; Nkw;nfhs;Sk; gapw;rpNa Rfhjhuk; 
vdg;gLk;. jd; Rfhjhuk; vd;gJ jd;Dila cly; eyj;ijg; gw;wp mf;fiw nfhs;SjyhFk;. 
jd;idr; Rw;wpAs;s Rw;Wg;Gwj;jpd; kPJ nfhz;Ls;s mf;fiw r%f Rfhjhuk; vdg;gLk;. 
Rfhjhuj;jpd; Kf;fpa mk;rq;fshtd> cly; Rfhjhuk;> czT Rfhjhuk;> ngz;fSf;fhd 
khjtplha; fhy Rfhjhuk; (Sanitary Hygiene) kw;Wk; Rfhjhukhd Rw;Wr;#oy; MfpadthFk;.  
 
cly; Rfhjhuk;: 
midj;J tajpdUf;Fk; mOf;F ePf;fy; vd;gJ Kf;fpakhdjhFk;. ,J jhd; Rfhjhuj;ijg; 
guhkhpf;f toptFf;fpwJ.jpde;NjhWk; Kiwahf Fspg;gjd; %yk; ekJ cly; Rj;jkhtJld; 
fpUkpfsplkpUe;Jk; ek;ikg; ghJfhf;fpwJ. jiy Fspg;gjd; %yk; Kbia Rj;jkhf 
itj;jpUf;fyhk;. xt;nthU KiwAk; rhg;gpl;l gpd;G thiaf; fOt Ntz;Lk;. xU ehspy; 
gyKiw iffisf; fOt Ntz;Lk;.  
 
iffs; my;yJ clypidj; Jilg;gjw;F Jz;bidg; gad;gLj;j Ntz;Lk;. xt;nthU 
KiwAk; gad;gLj;jpa gpwF mj;Jz;bid Jitf;f Ntz;Lk;. Jzpfs;> iff;Fl;ilfs;> 
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cs;shilfs; kw;Wk; fhYiwfis jpde;NjhWk; Jitf;f Ntz;Lk;. ,jd; %yk; cly; 
Jh;ehw;wk;> Neha;j;njhw;W kw;Wk; Njhy; mhpg;gpidj; jLf;fyhk;. 
 
foptiw Rfhjhuk;:  
jd; Rj;jk; kw;Wk; nghJ Rfhjhuj;jpy; ehk; jpde;NjhWk; gad;gLj;Jk; foptiw kpf 
Kf;fpakhdJk;> jtph;f;f KbahjJk; MFk;. ngw;Nwhh;fs; jq;fs; Foe;ijfisg; guTk; njhw;W 
Neha;fspypUe;J ghJfhj;Jf; nfhs;s> mth;fSf;F tPL> gs;sp kw;Wk; nghJ ,lq;fspy; 
foptiwfis Kiwahfg; gad;gLj;Jtjw;fhd gapw;rpapidAk; topfhl;LjiyAk; toq;f 
Ntz;Lk;. ,jdhy; Neha;j; njhw;WfisAk;> Neha;fisAk; jtph;f;fyhk;. fPo;f;fz;l 
eltbf;iffs; foptiw Rfhjhuj;ij cWjp nra;fpd;wd.  
 
1. foptiwapd; jiuapid Rj;jkhfTk;> cyh;e;j epiyapYk; guhkhpf;f Ntz;Lk;. ,J 

Neha;j;njhw;W kw;Wk; Jh;ehw;wj;ijf; Fiwg;gjpy; cjTfpwJ.  
2. foptiwf; Fohapd; ifg;gpbfs;> fjtpd; ifg;gpb> Foha; (jpwg;ghd;fs;)> fhfpjj; 

Jilg;ghd;fs;> kpd; Rtpl;Rfs; kw;Wk; Rth;fs; Nghd;wtw;iw fpUkpehrpdp nfhz;L 
Rj;jg;gLj;Jtjdhy; jPq;F jUk; fpUkpfs; kw;Wk; ghf;Bahf;fs; nfhy;yg;gLfpd;wd.  

3. foptiwg; gad;ghl;bw;F Kd;Dk; gpd;Dk; iffis Rj;jkhf Nrhg;gpdhy; fOt Ntz;Lk;.  
 

khjtplha; kw;Wk; ehg;fpd; Rfhjhuk;:  
kfsphpd; Rfhjhuk; Njhy; kw;Wk; ,dg;ngUf;f rpWePuff; Foha;fspy; cs;s Neha;j; njhw;wpd; 
mstpd; mbg;giliaf; nfhz;L mikfpwJ.  
 
khjtplha; Rfhjhuk;:  
ngz;fspd; KOikahd Rfhjhuj;jpy; khjtplha; Rfhjhuj;jpd; guhkhpg;G Kf;fpaj;Jtk; 
ngWfpd;wJ. khjtplha; Rfhjhuj;ijg; NgZjypd; mbg;gil topKiwfshtd> 
 
1. ehg;fpd;fis Kiwahf> Fwpg;gpl;l ,ilntspfspy; khw;Wtjd; %ykhf fytpf; fhy;thapy; 

Ez;Zaph;fs; %ykhf Vw;gLk; njhw;wpidAk;> gpwg;GWg;Gfspy; cz;lhFk; 
tpah;itapidAk; jLf;fyhk;.  
 

2. gpwg;GWg;Gfis nte;ePiuf; nfhz;L J}a;ikg;gLj;Jtjd; %yk; khjtplha; ehs;fspy; 
Vw;gLk; jirg;gpbg;GfspypUe;J jtph;j;Jf; nfhs;syhk;. 
 

3. ,Wf;fkhd Milfisj; jtph;j;J> jsh;thd Milfis mzptjhy;> gpwg;GWg;Gfspy; 
fhw;Nwhl;lj;ij ngWtjd; %yk; tpah;it cUthjy; jLf;fg;gLfpwJ.  
 

xt;nthU tUlKk; Nk 28 Mk; Njjp khjtplha; Rfhjhu ehshff; nfhz;lhlg;gLfpwJ. ,J 
ngz; Foe;ijfs; kw;Wk; ngz;fspilNa khjtplha; Rfhjhuk; gw;wpa tpopg;Gzh;it Vw;gLj;jp 
mjd; Kf;fpaj;Jtj;ij czh;j;JtjhFk;.  
 
ehg;fpd; Rfhjhuk;:  
ngw;Nwhh;fSk;> Mrphpah;fSk; gs;sp khztpfSf;F ehg;fpd; gad;ghL kw;Wk; mjid 
Kiwahf mfw;WtJ gw;wp tpopg;Gzh;it Vw;gLj;j Ntz;Lk;. khztpfSf;F fPo;f;fz;l 
topfspy; mwpTiu toq;f Ntz;Lk;.  

1. ehg;fpd;fs; kw;Wk; lhk;G+d;]; (cwpgQ;Rfs;) fisg; gad;gLj;jp gpwF %lg;gl;l 
epiyapy; (jhs;fisf; nfhz;L) mg;Gwg;gLj;jg;gl Ntz;Lk;. Vnddpy; mit %yk; 
Neha; guTk;. 

2. gad;gLj;jpa ehg;fpd;fs; kw;Wk; lhk;G+d;fis foptiw rhjdq;fSf;Fs; Nghlf;$lhJ.  
3. gad;gLj;jpa ehg;fpd;fis VhpA+l;bfisg; gad;gLj;jp Kiwahf mfw;w Ntz;Lk;.  

Rfhjhu mikr;rfj;jhy; 2011 Mk; Mz;L mwpKfg;gLj;jg;gl;l khjtplha; Rfhjhuj; 
jpl;lj;jpd; %yk; ehg;fpd;fSf;F khdpak; toq;fg;gl;lJ.  
 
jkpo;ehl;by; Adpnr/g; mikg;ghdJ> gs;spfspy; ehg;fpd;fis vhpg;gjw;fhd kypT 
tpiy vhpA+l;bfis toq;fpaJld;> mtw;iw rpijg;gjw;fhd (kl;fr; nra;jy;) 
FopfisAk; Vw;gLj;jpaJ.  
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myF – 18 
kugpay;  

mwpKfk;:  
 

• xU jiyKiwapypUe;J mLj;j jiyKiwf;Fg; gz;Gfs; flj;jg;gLtJ ghuk;ghpak; 
vdg;gLk;. Mdhy; NtWghL vd;gJ XNu rpw;wpdj;ijr; rhh;e;j caphpfspilNa kw;Wk; 
xj;j ngw;NwhhplkpUe;J cUthFk; re;jjpfSf;fpilNa cs;s khWghLfisf; 
Fwpg;gjhFk;.  
 

fphpfh; N[hfd; nkz;ly; kugpaypd; je;ij:  
 

• nkz;ly; (1822 – 1884) vd;w M];jphpa Jwtp kugpaypd; mbg;gilj; jj;Jtq;fisj; 
jdJ Nrhjidfs; %yk; fz;Lgpbj;jhh;. mtuJ fz;Lgpbg;Gfs; etPd kugpaYf;F 
mbj;jskpl;ld. mth; 1822 Mk; Mz;L nrf;f];NyhtpahtpYs;s rpyprpad; vd;w Chpy; 
xU tptrhaf; FLk;gj;jpy; gpwe;jhh;. cah;epiyg; gs;spg; gbg;ig Kbj;Jtpl;L 
gjpndl;lhk; tajpy; gpud; vd;w Chpy; cs;s mf];jpdpad; Jwtp klj;jpy; Jwtpahf 
Eioe;jhh;. ,q;fpUe;J ,aw;gpay;> fzpjk; kw;Wk; ,aw;if mwptpaypy; gapw;rp ngw 
tpad;dh gy;fiyf;fofj;Jf;Fr; nrd;whh;. 1854 Mk; Mz;L kPz;Lk; klj;Jf;F te;J 
ghjphpahuhfTk; cah;epiyg;gs;sp MrphpauhfTk; gzpahw;wpdhh;.  
 

• mth; jdJ xa;T Neuj;jpy; Njhl;lj;jpy; cs;s gl;lhzpr; nrbapy; Gfo;kpf;f tuyhw;Wr; 
rpwg;Gila mtuJ Gfo;kpf;f tuyhw;Wr; rpwg;Gila mtuJ Nrhjidfisr; nra;a 
Muk;gpj;jhh;. ,e;jr; Nrhjidfis klj;jpy; jq;fpapUe;J 1856 Kjy; 1865 tiu xd;gJ 
tUlq;fs; nra;jhh;. 34 tiff;Fl;gl;l 10000 jhtuq;fisj; jdJ NrhjidfSf;F 
cl;gLj;jpdhh;. xt;nthU jhtuKk; kw;w jhtuj;jpypUe;J gy tiffspy; 
NtWgl;bUg;gijf; fz;Lgpbj;jhh;. ,t;thW mth; VO N[hb gz;Gfspy; NtWgl;l 
jhtuq;fisj; jdJ Ma;Tf;Ff; Njh;e;njLj;jhh;.  
 

nkz;ly; gad;gLj;jpa gl;lhzp jhtuj;jpd; NtWgl;lg; gz;Gfs;:  
  
nkz;lypd; ntw;wpf;fhd fhuzq;fs;:  
gl;lhzpr; nrbapy; jdJ Nrhjidf;Fj; Njitahd fPo;f;fz;l gy gaDs;s gz;Gfs; 
,Ue;jjhy; mth; jdJ Ma;tpw;Fg; gl;lhzpr; nrbiaj; Njh;e;njLj;jhh;.  
 

1. ,jpy; ,aw;ifahfNt jd; kfue;jr;Nrh;f;if eilngWtjhy;>J}a jhtuq;fisg; 
ngUf;fk; nra;tJ vspJ.  
 

2. ,J xuhz;L (xU gUt) jhtukhf ,Ug;gjhy; tho;f;iff; fhyk; kpff; FWfpaJ. 
vdNt FWfpa fhyj;jpy; gy jiyKiwfis tpiutpy; mwpe;J nfhs;syhk;.  
 

3. ,jpy; may; kfue;jr; Nrh;f;if nra;tJ kpfTk; vspJ.  
 

4. Mokhf tiuaWf;fg;gl;l gy NtWgl;l gz;Gfisf; nfhz;Ls;sJ.  
 

5. kyh;fs; midj;Jk; ,Ughy; jd;ik nfhz;lit.  
 

xU gz;Gf; fyg;G – xU [Pd; ghuk;ghpak;:  
 
xU gz;gpd; ,U khw;Wj; Njhw;wq;fisj; jdpj;jdpahfg; ngw;w xU jhtuq;fisf; fytpAwr; 
nra;tJ xU gz;Gf;fyg;G vdg;gLk;. 
 
vLj;Jf;fhl;lhf ,e;jf; fyg;gpw;fhfg; gl;lhzpr; nrbapd; cauk; vd;w gz;ig vLj;Jf; 
nfhz;L> nel;il> Fl;il Mfpa gz;Gfspy; NtWgl;l ,U jhtuq;fisf; fyg;Gwr; nra;jhh;.  
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nkz;lypd; xU gz;Gf; fyg;G Ma;T:  
 
ngw;Nwhh; jiyKiw (P):mth; jdJ Ma;tpw;F xU J}a nel;ilj; jhtuj;ijAk; J}a 
Fl;ilj; jhtuj;ijAk; Njh;e;njLj;jhh;.  
 
Kjy; re;jjp (F1) ngw;Nwhh;: J}a ngw;Nwhh; fyg;gpd; %yk; ngwg;gl;l tpijfspypUe;J 
Njhd;Wk; jhtuq;fs; Kjy; re;jjp jhtuq;fs; MFk;. midj;Jj; jhtuq;fSk; nel;ilj; 
jd;ikf; nfhz;l xU gz;Gf; fyg;Gaphpfs;.  
 
,uz;lhk; re;jjp (jiyKiw) F2 :  
 
F1 re;jjpapd; xU gz;Gf; fyg;Gaphpfisj; jd; kfue;jr;Nrh;f;iff;F cl;gLj;Jk; NghJ 
nel;il kw;Wk; Fl;ilj; jhtuq;fs; 3 : 1 vd;w tpfpjj;jpy; Njhd;wpd. mit 784 nel;ilj; 
jhtuq;fSk;> 277 Fl;il jhtuq;fSk; MFk;. xU Fwpg;gpl;l gz;gpd; ntspj;Njhw;wj;ijg; 
Gwj;Njhw;wk; (gPNdh ilg;) vd;fpNwhk;. vdNt Gwj;Njhw;w tpfpjk; 3 : 1 MFk;.  
 
F2 re;jjpapy; %d;W tifahd jhtuq;fs; Njhd;wpd.  
  fyg;gw;w nel;il (N`hNkhirf];) TT – 1 
  fyg;gpd nel;il (n`l;bNuhirf];) Tt – 2 
  fyg;gw;w Fl;il tt – 1 
 
jhtuq;fspd; [Pdhf;fk; [PNdhilg; vdg;gLk;. vdNt xU gz;Gf; fyg;gpd;  [Pdhf;f tpfpjk; 1: 
2:1  
 
nkz;lypd; xU gz;Gf; fyg;G gw;wp tpsf;fk;:  
 
nkz;ly; jd; Ma;tpd; Kbtpy; fhuzpfs; xU jiyKiwapypUe;J kw;nwhU jiyKiwf;Ff; 
flj;jg;gLtijf; fz;lwpe;jhh;. fhuzpfs; jw;NghJ [Pd;fs; vd miof;fg;gLfpd;wd. nel;il 
kw;Wk; Fl;ilg; gz;Gfs; NtWgl;l xU N[hb [Pd;fisf; nfhz;Ls;sd. nel;ilj; jhtuj;jpy; 
fhzg;gLk; xU N[hb fhuzpfs; % vd;w vOj;jhy; mwptpf;fg;gLfpd;wd. (Xq;F gz;gpd; 
(Tall) Kjy; vOj;J) Fl;ilj; jhtuj;jpd; fhuzpfs; (t) vd;w vOj;jhy; Fwpf;fg;gLfpwJ 
(xLq;F gz;G) ,e;jf; fhuzpfs; N[hbahff; fhzg;gLk;. fyg;gw;w nel;il (TT)> Fl;il (tt) 
ngw;Nwhhpy; cs;sJ Nghy fhuzpfs; xNu tifiar; Nrh;e;jitahf ,Ug;gpd; mit 
N`hNkhirf]; (xj;j fUepiy) vdTk; xU gz;Gf; fyg;Gaphpapy; cs;sJ Nghy; fhuzpfs; 
ntt;NtW tifiar; (Tt) Nrh;e;jitahf ,Ue;jhy; n`l;bNuhirf]; (NtWgl;l fUepiy) 
vdTk; miof;fg;gLfpd;wd.  
 
1. ,U tifahd fhuzpfs; xU N[hb gz;Gfs; Njhd;Wtjw;Ff; fhuzkhf cs;sd. mit 

my;yPy;fs; my;yJ my;ypNyhkh;/Gfs; vdg;gLk;.  
 

2. xU gz;gpd; ,U NtWgl;l epiyfSf;fhd fhuzpfspy; fUTWjy; eilngWk; NghJ> 
xU gz;G kl;Lk; ntspg;gLfpwJ. (nel;il) kw;nwhd;W kiwf;fg;gLfpwJ (Fl;il) 
ntspg;gLk; gz;G Xq;F gz;G (dominant) vdTk;> kiwf;fg;gLk; gz;G xLq;F gz;G 
(recessive) vdTk; miof;fg;gLfpwJ.  
 

3. fhuzpfs; midj;Jk; J}a epiy cilad. NfkPl;Lfs; (ghypd nry;fs;) cUthFk; 
NghJ fhuzpfs; jdpj;jdpahfg; gphpe;J ,U NtWgl;l gz;GfSf;fhd fhuzpfspy;; xd;W 
kl;Lk; xU NfkPl;Lf;Fr; nry;fpwJ. nel;il (T) kw;Wk; Fl;il (t) jd;ikf;Fhpa 
fhuzpfs; jdpahf cs;sd. Kjy; re;jjp fyg;Gaphpy; jd; kfue;jr; Nrh;f;if eilngWk; 
NghJ ,t;tpU fhuzpfSk; gphpe;J gpd;G rhh;gpd;wp ,ize;J nel;il kw;Wk; Fl;ilj; 
jhtuq;fis cUthf;Ffpd;wd.  

 
,U gz;Gf; fyg;G - ,U N[hb gz;Gfis cs;slf;fpa fyg;G kw;Wk; jdpj;Jg; gphpjy; tpjp:  
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,uz;L ,iz vjpnujpuhd gz;Gfisg; gw;wpa ,df; fyg;G ,Ugz;G fyg;G vdg;gLk;. 
nkz;ly;> tpijapd; epwk; kw;Wk; tbtj;ijf; jd; Ma;Tf;Fj; Njh;e;njLj;jhh;. (tpijapd; epwk; 
kQ;rs; kw;Wk; gr;ir. tpijapd; tbtk; - cUz;il kw;Wk; RUq;fpaJ.  
 
nkz;ly; cUz;il tbtk; kw;Wk; kQ;rs; epw tpijAila jhtuj;ij RUq;fpa tbtk;l 
kw;Wk; gr;ir epw tpijAila jhtuj;Jld; fyg;gpdk; nra;J fPo;f;fz;l KbTfisf; 
fz;lwpe;jhh;. 
 

1. nkz;ly;> Kjypy; J}a cUz;il tbtk; kw;Wk; kQ;rs; epw tpijAila jthuj;ij 
J}a RUq;fpa tbtk; kw;Wk; gr;ir epw tpijAila jhtuj;Jld; fyg;G nra;Ak; 
NghJ F1 re;jjpapy; fpilj;j midj;Jj; jhtuq;fSk; cUz;il kw;Wk; kQ;rs; epw 
tpijAila jhtuq;fshff; fhzg;gl;ld. RUq;fpa gr;ir epw tpijAila jhtuq;fs; 
F1y; Njhd;wtpy;iy. ,jpypUe;J mth; cUz;il kw;Wk; kQ;rs; epw tpijAila 
jhtuq;fs; Xq;F gz;Gj; jhtuq;fs vdTk; RUq;fpa gr;ir epw tpijAila 
jhtuq;fs; xLq;F gz;Gj; jhtuq;fs; vdTk; fz;lwpe;jhh;.  
 

2. Kjy; re;jjpapy; Njhd;wpa ,U gz;Gf; fyg;Gaphpahd cUz;il tbt kQ;rs; epw 
tpijfisj; jd; kfue;jr; Nrh;f;iff;Fl;gLj;Jk; NghJ ehd;F tpjkhd jhtuq;fs 
Njhd;wpd. mit KiwNa cUz;il kQ;rs; (9)> cUz;il gr;ir (3)> RUq;fpa 
kQ;rs; (3)> RUq;fpa gr;ir (1) epw tpijfSila jhtuq;fs;. vdNt ,U gz;Gf; 
fyg;gpd; Gwj;Njhw;w tpfpjk; 9 : 3 : 3 : 1 MFk;.  

 
Nkw;fz;l Ma;tpd; mbg;gilapy; gz;GfSf;fhd fhuzpfs; jdpj;jd;ikAlDk; rhh;gpd;wpAk; 
NfkPl;Lfspy; fhzg;gLfpd;wd. ,f;fhuzpfs; xt;nthd;Wk; rhh;gpd;wp jdpj;jd;ik ,of;fhky; 
mLj;j re;jjpf;Fr; nry;Yk;.  
 
Kjy; re;jjpapy; Njhd;wpa ,U gz;Gf; fyg;Gaphpahd cUz;il tbt kQ;rs; epw 
tpijfisj; jd; kfue;jr; Nrh;f;iff;Fl;gLj;Jk; NghJ ehd;F tpjkhd jhtuq;fs; Njhd;wpd. 
mit KiwNa cUz;il kQ;rs; (9)> cUz;il gr;ir (3)> RUq;fpa kQ;rs; (3)> RUq;fpa 
gr;ir (1) epw tpijfSila jhtuq;fs;. vdNt ,U gz;Gf; fyg;gpd; Gwj;Njhw;w tpfpjk; 9 : 
3 : 3 : 1 MFk;.  
 
,U gz;Gf; fyg;gpd; KbTfs;;  
 
,U gz;Gf; fyg;gpd; ,Wjpapy; nkz;ly; fPo;f;fhZk; KbTfisf; fz;lwpe;jhh;.  
 
1. ehd;F tifj; jhtuq;fs;:  

,U gz;Gf; fyg;gpd; Kbtpy; F2 re;jjpapy; ehd;F tpjkhd jhtuq;fs; Njhd;wpd. 
mtw;wpy; 9 jhtuq;fs; Xq;F gz;GlDk; 3 jthuq;fs; Xh; Xq;F gz;G kw;Wk; xLq;F 
gz;GlDk; mLj;j %d;W jhtuq;fs; kw;nwhU Xq;F kw;Wk; xLq;F gz;GlDk;> xNu xU 
jhtuk; kl;Lk; ,uz;L xLq;F gz;GlDk; Njhd;wpd.  
 

2. Gjpa jhtuq;fs;:  
,uz;L Gjpa gz;GfSila jhtuq;fs; Njhd;wpd. mit cUz;il tbtg; gr;ir epw 
tpijfs;> RUq;fpa kQ;rs; epw tpijfs;> ,it ,uz;lhk; re;jjpapy; Njhd;wpa jhtuq;fs; 
MFk;.  

 
nkz;lypd; tpjpfs;:  
 
xU gz;Gf; fyg;G kw;Wk; ,U gz;Gf; fyg;G Nrhjidfspd; mbg;gilapy; nkz;ly; %d;W 
Kf;fpakhd tpjpfis Kd; itj;jhh;. mit ,g;nghOJ nkz;lypd; ghuk;ghpa tpjpfs; vd 
miof;fg;gLfpd;wd.  
 
Xq;F jd;ikapd; tpjp:  
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xd;W my;yJ mjpfkhd N[hb NtWgl;l gz;Gfisf; nfhz;l N`hNkhirf]; jdp 
caphpfs; fyg;G nra;ag;gl;lhy; Kjy; re;jjp (F1) fyg;Gaphpapy; fhzg;gLk; gz;G Xq;F 
gz;G vdTk;> fhzg;glhj gz;G xLq;F gz;G vdTk; miof;fg;gLk;.  
 
jdpj;Jg; gphpjypd; tpjp my;yJ NfkPl;Lfspd; fyg;gw;w jd;ikapd; tpjp:  
 
NtWgl;l xU N[hb fhuzpfs;> [Pd;fs; my;yJ my;yPy;fs; fyg;Gaphpay; ,izj;J 
nfhz;L tug;gLk; NghJ my;yPypd; ,U mq;fq;fSk; fyg;gilahky; xd;whf ,Ue;J 
NfkPl;Lfspd; cUthf;fj;jpd; NghJ jdpj;Jg; gphpe;J xNu xU mq;fk; kl;Lk; xU 
NfkPl;Lf;Fs; nry;fpwJ. ,J fhkPl;Lfspd; J}a jd;ik my;yJ fyg;gw;w jd;ik tpjp 
vdg;gLk;.  
 
rhh;gpd;wp xJq;Fjypd; tpjp:  
 
xNu rkaj;jpy; ,uz;L my;yJ mjw;F Nkw;gl;l NtWgl;l N[hb gz;Gfs; guhk;ghpakhFk; 
NghJ> ,tw;iwf; fl;lg;gLj;Jk; [Pd; my;yJ fhuzpfs; xU N[hb kw;nwhU N[hbAld; 
rhh;gpd;wp xJq;Ffpd;wd. ,jdhy;jhd; Gjpa gz;Gfs; Njhd;Wfpd;wd.  
 
FNuhNkhNrhk;fs;> b.vd;.V. kw;Wk; [Pd;fs;:  
 
kdpj cly; gy kpy;ypad; nry;fshy; MdJ. xt;nthU nry;ypd; cl;fUtpYk;> 
FNuhNkhNrhk;fs; vd miof;fg;gLk; nky;ypa E}y; Nghd;w mikg;Gfs; cs;sd. 
thy;Nlah; vd;gth; 1888 Mk; Mz;L> "FNuhNkhNrhk;fs;" vd;w nrhy;iy Kjd; Kjypy; 
cUthf;fpg;gad;gLj;jpdhh;. FNuhNkhNrhk;fs; vd;git ghuk;ghpaj; jfty;fis 
cs;slf;fpa kuGg; nghUs;fisj; jd;dfj;Nj nfhz;lit.  
 
b.vd;.V. it (B Mf;]p iuNgh epA+f;spf; mkpyk;) cs;slf;fpa> ed;F xLq;fpr; RUz;l 
FNuhNkhl;bd; ,iofisf; nfhz;l kuGg; nghUs;> FNuhNkhNrhk; MFk;. xU Fwpg;gpl;l 
Gwj;Njhw;wg; gz;G flj;jg;gLtjw;Ff; fhuzkhd b.vd;.V. tpd; gFjp> [Pd; MFk;. 
xt;nthU [PDk; FNuhNkhNrhkpy; xU Fwpg;gpl;l miktplj;jpy; mike;Js;sd. me;j 
miktplk; 'Nyhf;];' vd;W miof;fg;gLfpwJ. nry; gphpjypyd; NghJ> [Pd;fspy; cs;s 
kuGj; jfty;fs; mLj;jLj;j jiyKiwfSf;Ff; flj;jg;gLfpd;wd.  
 
 
FNuhNkhNrhk; mikg;G:  
rNfhjhp FNuhNkl;bLfs; vd;W miof;fg;gLk; ,uz;L xj;j ,iofis cs;slf;fpa 
nky;ypa> ePz;l kw;Wk; E}y; Nghd;w mikg;Gfs;> FNuhNkhNrhk;fs; vdg;gLk;. 
nrd;l;Nuhkpah;> ,uz;L FNuhNkl;bLfisAk; xU Fwpg;gpl;l Gs;spapy; xd;whf ,izf;fpwJ. 
xt;nthU FNuhNkl;bLk;> jpUF Nghy; RUl;lg;gl;l nky;ypa FNuhNkhdPkh vd;w mikg;ghy; 
MdJ. FNuhNkhdPkh jd; KO ePsj;jpw;Fk; vz;zw;w kzp Nghd;w FNuhNkhkpah;fisf; 
nfhz;Ls;sJ. FNuhNkhNrhk;fs; b.vd;.V> Mh;.vd;.V> FNuhNkhNrhk; Gujq;fs; (`p];Nlhd; 
kw;Wk; `p];Nlhd; my;yhjit) kw;Wk; rpy cNyhf madpfs; Mfpatw;iwf; nfhz;lJ. 
,e;jg; Gujq;fs; FNuhNkhNrhk; fl;likg;gpw;F Mjhukhf tpsq;Ffpd;wd. xU FNuhNkhNrhk; 
fPo;f;fz;l gFjpfis cs;slf;fpaJ.  
 
Kjd;ikr; RUf;fk;:  
 
FNuhNkhNrhkpd; ,uz;L fuq;fSk; ,izAk; Gs;sp> Kjd;ikr; RUf;fk; my;yJ 
nrd;l;Nuhkpah; MFk;. nry; gphpjypd; NghJ> ];gpd;by; ehh;fs; FNuhNkhNrhk;fSld; 
,izAk; gFjp nrd;l;Nuhkpah; MFk;.  
 
,uz;lhk; epiyr; RUf;fk;:  
 
rpy FNuhNkhNrhk;fs; VNjDk; rpy gFjpfspy; ,uz;lhk; epiyr; RUf;fq;fisAk; 
ngw;wpUf;Fk;. ,e;jg; gFjp cl;fUg; gFjp my;yJ clfUkzp cUthf;Fk; gFjp 
(cl;fUtpy; cl;fUkzp cUthf;fk;) vd miof;fg;gLfpwJ.  
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BNyhkpah;: 
 
FNuhNkhNrhkpd; ,Wjpg; gFjp BNyhkpah; vd miof;fg;gLfpwJ. FNuhNkhNrhkpd; ,uz;L 
EdpfSk; vjpnujph;j; jd;ik cilad. ,J mUfpy; cs;s FNuhNkhNrhk;fs; xd;Wld; 
xd;W NrUtijj; jLf;fpwJ. BNyhkpah; FNuhNkhNrhk;fSf;F epiyg;Gj; jd;ikia 
mspj;Jg; guhkhpf;fpwJ.  
 
rhl;biyl;:  
 
rpy FNuhNkhNrhk;fspd; xU Kidapy; ePz;l Fkpo; Nghd;w ,izAWg;G fhzg;gLfpwJ. 
,e;j ,izAWg;G rhl;biyl; vd miof;fg;gLfpwJ. rhl;biyl;ilg; ngw;Ws;s 
FNuhNkhNrhk;fs;> rhl; - FNuhNkhNrhk;fs; (satctromosomes) vd miof;fg;gLfpd;wd.  

 
BNyhkpah;fs; xt;nthU nry;ypd; KJikia czh;j;Jk; fbfhuq;fshfr; 
nray;gLfpd;wd.  
BNyhkpah;fs;> FNuhNkhNrhk;fspy; fhzg;gLk; ghJfhg;G epA+f;spNahill; njhlh;thpir 
MFk;. xt;nthU Kiw nry; gFg;gilAk; NghJk; mit FWfy; milfpd;wd. 
BNyhkpah;fs; kpfTk; FWfp> jq;fs; Ntiyiar; nra;a Kbahj NghJ> nry;fs; 
KJikaila fhuzkhfpd;wd.  
 
nrd;l;Nuhkpahpd; epiyf;F Vw;g FNuhNkhNrhk;fspd; tiffs;:  
 
nrd;l;Nuhkpah; mike;jpUf;Fk; epiyf;F Vw;g FNuhNkhNrhk;f;s BNyhnrd;l;hpf;> 
mf;Nuhnrd;l;hpf;> rg;-nkl;lh nrd;l;hpf; kw;Wk; nkl;lh nrd;l;hpf; vd tifg;gLj;jg;gl;Ls;sd.  
 

1. BNyhnrd;l;hpf; - nrd;l;nuhkpah; FNuhNkhNrhkpd; xU Kidapy; fhzg;gLfpwJ. ,it 
Nfhy; tbt FNuhNkhNrhk;fs;  
 

2. mf;Nuhnrd;l;hpf; - nrd;l;Nuhkpah; FNuhNkhNrhkpd; xU Kidf;F mUfpy; fhzg;gLtjhy;> 
xU Fl;ilahd fuKk; xU ePz;l fuKk; ngw;Ws;s ,itAk; Nfhy; tbtf; 
FNuhNkhNrhk;fs;  

 

3. rg; - nkl;lh nrd;l;hpf; - nrd;l;Nuhkpah; FNuhNkhNrhkpd; ikaj;jpw;F mUfpy; 
fhzg;gLfpwJ. vdNt ,uz;L rkkw;w fuq;fs; cUthfpd;wd. ,it J tbt my;yJ L 
tbtf; FNuhNkhNrhk;fs;  

 

4. nkl;lh nrd;l;hpf; - nrd;l;Nuhkpah; FNuhNkhNrhkpd; ikaj;jpy; mike;J ,uz;L rk 
ePsKs;s fuq;fis cUthf;FfpwJ. ,it V tbtf; FNuhNkhNrhk;fs;  

 
gzpfspd; mbg;gilapy; FNuhNkhNrhk;fspd; tiffs;:  
 
A+NfhpNahl;bf; FNuhNkhNrhk;fs;> Ml;NlhNrhk;fs; kw;Wk; my;NyhNrhk;fs; vd 
tifg;gLj;jg;gl;Ls;sd.  
 
cly; gz;Gfis eph;zapf;Fk; [Pd;fisg; ngw;Ws;sit Ml;NlhNrhk;fs; (cly; 
FNuhNkhNrhk;fs;) MFk;. Mz; kw;Wk; ngz; caphpfs; rk vz;zpf;ifapy; cly; 
FNuhNkhNrhk;fisg; ngw;Ws;sd.  
 
Xh; caphpapd; ghypdj;ij eph;zapf;fpd;w FNuhNkhNrhk;fs;> my;NyhNrhk;fs; vdg;gLk;. 
,it ghy; FNuhNkhNrhk;fs; my;yJ n`l;bNuhNrhk;fs; vdTk; miof;fg;gLfpd;wd.  
 
X– FNuhNkhNrhk;fs; kw;Wk; Y FNuhNkhNrhk;fs; vd ,Utif ghy; FNuhNkhNrhk;fs; 
cs;sd. kdpj ,dj;jpy;> Mz;fs; xU X FNuhNkhNrhikAk; xU Y FNuhNkhNrhikAk; 
ngw;Ws;sdh;. ngz;fs; ,uz;L X FNuhNkhNrhk;fisg; ngw;Ws;sdh;.  
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NfhpNahilg; (Karyotype):  
ve;j xU Fwpg;gpl;l thOk; caphpdj;jpw;Fk; (tpyq;F my;yJ jhtuk;) FNuhNkhNrhk; 
vz;zpf;if khwpypahf cs;sJ. xt;nthU kdpj nry;ypYk; nghJthf 23 N[hb 
FNuhNkhNrhk;fs; cs;sd. ,jpy; 22 N[hb Ml;NlhNrhk;fs; kw;Wk; 23 tJ N[hb 
My;NyhNrhk;fs; my;yJ ghy; FNuhNkhNrhk;fs; MFk;.  
 
nghJthf> ghy; ,dg;ngUf;fk; nra;Ak; caphpdq;fspd;> cly; nry;fspy; FNuhNkhNrhk;fs; 
N[hbfshf ,lk; ngw;Ws;sd. ,e;j epiy ,U ka epiy (2n) vd miof;fg;gLfpwJ. 
,t;Taphpdq;fs; cw;gj;jp nra;Ak; ,dnry;fspy; xU FNuhNkhNrhk; njhFg;G kl;Lk; ,lk; 
ngw;Ws;sJ. vdNt ,d nry;fs; xw;iw ka nry;fs; (n) vd miof;fg;gLfpd;wd.  
 
XH caphpdj;jpy; nry; cl;fUtpy; cs;s FNuhNkhNrhk;fspd; vz;zpf;if> msT kw;Wk; 
tbtk;> NfhpNahilg; vdg;gLfpwJ. xU rpw;wpdj;jpd; NfhpNahilg; tiugl tpsf;fk;> 
,bNahfpuhk; (idiogram) vd miof;fg;gLfpwJ. ,jpy; midj;J nkl;lhepiy 
FNuhNkhNrhk;fSk; xj;jpirthd FNuhNkhNrhk; N[hbfshf mtw;wpd; ePsk;> 
jbkd;>nrd;l;Nuhkpahpd; epiy> tbtk; kw;Wk; gy gz;Gfspd; ,wq;F thpirapy; ,lk; 
ngw;Ws;sd. ghy; FNuhNkhNrhk;fs; ,t;thpirapd; ,Wjpapy; cs;sd.  
 
b.vd;.V. mikg;G:  
 
b.vd;.V. vd;gJ kuGj; jfty;fis cs;slf;fpa ghuk;ghpag; nghUs;. ,J FNuhNkhNrhkpd; 
kpf Kf;fpaf; $whFk;. N[k;]; thl;rd; kw;Wk; /gpuhd;rp]; fphpf; MfpNahh; ntspapl;l 
b.vd;.V tpd; Kg;ghpkhz mikg;G> ngUk;ghyhf Vw;Wf;nfhs;sg;gl;l b.vd;.V khjphp MFk;. 
Nuh]ypd;l; /gpuhq;fspd; kw;Wk; nkshp]; tpy;fpd;]; MfpNahhpd; b.vd;.V. X fjph; tpspk;G 
tpyfy; Ma;tpd; mbg;gilapy; b.vd;.Vtpd; Kg;ghpkhz khjphpia thl;rd; kw;Wk; fphpf; 
ntspapl;ldh;. epA+f;spf; mkpyq;fspd; %yf;$W mikg;G gw;wp ,th;fspd; 
fz;Lgpbg;Gfisg; ghuhl;Lk; tpjkhf 1962 Mk; Mz;L kUj;Jtj;jpw;fhd Nehgy; ghpR 
,th;fSf;F toq;fg;gl;lJ.  
 
b.vd;.V. %yf;$wpd; Ntjp ,iaG:  
 
b.vd;.V. vd;gJ kpy;ypad; fzf;fhd epA+f;spNahilLfis cs;slf;fpa kpfg; nghpa 
%yf;$W MFk;. vdNt ,J ghyp epA+f;spNahilL (poly– gy) vdTk; miof;fg;gLfpwJ. 
xt;nthU epA+f;spNahilLfSk; %d;W $Wfis cs;slf;fpaJ.  
 
1. xU rh;f;fiu %yf;$W – B Mf;rpiuNgh]; rh;f;fiu  
2. xU iel;u[d; fhuk;  

b.vd;.V. tpy; cs;s iel;u[d; fhuq;fs; ,Utifg;gLk;. mit  
1. gpA+hpd;fs; (mbidd; kw;Wk; Fthidd;)  
2. gphpkpbd;fs; (irl;Nlhrpd; kw;Wk; ijkpd;)  
 

3. xU gh];Ngl; njhFjp  
 

epA+f;spNahirL kw;Wk; epA+f;spNahilL  
 
 epA+f;spNahirL = iel;u[d; fhuk; + rh;f;fiu  
 epA+f;spNahilL = epA+f;spNahirL + gh];Ngl;  
  
,lk; ngw;Ws;s gpA+hpd;fs; kw;Wk; gphpkpbd;fSf;F Vw;g epA+f;spNahilLfs; cUthfpd;wd.  
 
thl;rd; kw;Wk; fphpf;fpd; b.vd;.V. khjphp:  
 
1. b.vd;.V. %yf;$W ,uz;L ghypepA+f;spNahilL ,iofshy; MdJ.  

 
2. ,e;j ,iofs; ,ul;ilr; RUs; mikg;ig cUthf;Ffpd;wd. ,t;tpiofs; 

xd;Wf;nfhd;W vjph; ,iz ,ay;Gld; vjpnujph; jpirfspy; nry;fpd;wd.  
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3. ikaj;jpy; cs;s iel;u[d; fhuq;fs;> rh;f;fiu – gh];Ngl; njhFjpAld; 

,izf;fg;gl;Ls;d. ,e;jj; njhFjpfs; b.vd;.V. tpd; KJnfYk;ghf cs;sd.  
 

4. iel;u[d; fhuq;fs; ,izTWjy;> vg;nghOJk; xU Fwpg;gpl;l tpjj;jpNyNa mikfpwJ. 
mit vg;nghOJk; i`l;u[d; gpizg;Gfshy; ,izf;fg;gLfpd;wd.  
 

• mbidd; (A) ijkpDld; (T) ,uz;L i`l;u[d; gpizg;Gfshy; 
,izf;fg;gl;Ls;sJ. (A = T) 
 

• irl;Nlhrpd; (C) FthidDld; (G) %d;W i`l;u[d; gpizg;Gfshy; 
,izf;fg;gl;Ls;J. (C = G) 

,j;jifa ,izTWjy; epug;G fhu ,izTWjy; vd;W miof;fg;gLfpwJ.  
 

5. iel;u[d; fhuq;fSf;F ,ilNaahd i`l;u[d; gpizg;G b.vd;.V. tpw;F epiyg;Gj; 
jd;ikiaj; jUfpwJ.  
 

6. ,ul;ilr; RUs; mikg;gpd; xt;nthU Rw;Wk; 34A° (3.4nm) mstpyhdJ. xU KO 
Rw;wpy; gj;J fhu ,izfs; cs;sd.  
 

7. ,ul;ilr; RUspy; cs;s epA+f;spNahilLfs; gh];Ngh il v];lh; gpizg;Gfshy; 
xd;whf ,izf;fg;gl;Ls;sd.  
 

b.vd;.V. ,ul;bg;ghjy;:  
 
b.vd;.V ,ul;bg;ghjy; vd;gJ xU nry;ypy; eilngWk; mbg;gilr; nray;ghLfspy; xd;W. 
,ul;bg;ghjy; nray;ghl;bd; nghOJ b.vd;.V. %yf;$W jd; mikg;ig xj;j efy;fis 
cUthf;FfpwJ. b.vd;.V %yf;$wpd; ,U ,iofSk; epug;G fhu ,izfisg; ngw;Ws;sd. 
xt;nthU ,ioapYk; cs;s epA+f;spNahilLfs; Gjpa ,io cUthf;Ftjw;fhd jfty;fis 
mspf;fpd;wd. xt;nthU Kiw nry; gFg;gilAk; nghOJk; ,uz;L Nra; nry;fSk; jha; nry; 
Nghd;Nw rhpahf mNj kugpay; jfty;fisg; ngw;Ws;sd. b.vd;.V. ,ul;bg;ghjy; fPo;f;fz;l 
epfo;Tfis cs;slf;fpaJ.  
 
,ul;bg;ghjypd; njhlf;fk;:  
 
b.vd;.V. tpd; Fwpg;gpl;l Gs;spapy; ,ul;bg;ghjy; njhlq;FfpwJ. ,e;j Gs;spfs; ,ul;bg;ghjy; 
njhlq;Fk; ,lq;fs; MFk;. ,uz;L ,iofSk; gphpe;J gpd; tpyf Muk;gpj;J ,g;Gs;spapy; 
,ul;bg;ghjy; fit cUthfpwJ.  
 
b.vd;.V. %yf;$W gphpjy;:  
 
,ul;bg;ghjy; njhlq;Fk; ,lj;jpy;> n`ypNf]; vd;w nehjp ,izfpwJ. n`ypNf];> b.vd;.V. 
tpd; ,uz;L ,iofisAk; gphpf;fpwJ. NlhNghINrhnkNu]; nehjp ,ul;bg;ghjy; fitapd; 
NkNy cs;s ,ul;ilr; RUis gphpj;J> mit gphpAk; nghOJ Vw;gl;l KWf;fy;fis 
ePf;FfpwJ. gphpe;j xt;nthU b.vd;.V. ,ioAk; Gjpa b.vd;.V. ,iof;fhd 'khjphp cU' 
(template) Nghd;W nray;gLfpd;wd.  
 
Mh;.vd;.V. gpiukh; cUthjy;:  
 
Mh;.vd;.V. gpiukh; vd;gJ Mh;.vd;.V epA+f;spNahilLfspd; xU rpwpa gFjp MFk;. 
,ul;bg;ghjy; njhlq;Fk; ,lj;jpw;F mUfpy; cs;s b.vd;.V. khjphp cU> Mh;.vd;.V. gpiukiuj; 
Njhw;Wtpf;fpwJ.  
 
ngw;Nwhh; ,ioapypUe;J Gjpa epug;G ,ioapd; Njhw;wk;:  
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Mh;.vd;.V. gpiukh; cUthd gpd;G> b.vd;.V. ghypnkNu]; vd;w nehjpapd; cjtpAld; 
epA+f;spNahilLfs; Nrh;f;fg;gLfpd;wd. xt;nthU ngw;Nwhh; ,ioapypUe;Jk; Gjpa epug;G 
b.vd;.V. ,io cUthfpwJ. Gjpa ,io cUthf;fk; xw;iwj; jpirapy; eilngWfpwJ.  
 
Xh;,ioapy;> Nra; ,io njhlh;r;rpahd ,ioahf cUthf;fg;gLfpwJ. ,J to elj;Jk; ,io 
(Leading stand) vd miof;fg;gLfpwJ. kw;Nwhh; ,ioapy; b.vd;.V. tpd; rpwpa gFjpfs; 
cUthf;fg;gLfpd;wd. ,e;j ,io gpd;jq;fpa ,io (lagging stand) vd miof;fg;gLfpwJ. 
b.vd;.V. tpd; rpwpa gFjpfs;> xfrhfp Jz;Lfs; vd miof;fg;gLfpd;wd. ,e;j Jz;Lfs;> 
b.vd;.V. ypNf]; nehjpahy; xd;wpizf;fg;gLfpd;wd.  
 
,ul;bg;ghjy; fitapd; ,U gf;fq;fSk; nlh;kpd]; vd;w ,lj;jpy; re;jpf;Fk; NghJ 
,ul;bg;ghjy; KbtilfpwJ. ,ul;bg;ghjy; njhlq;Fk; epiyf;F vjph;j; jpirapy; nlh;kpd]; 
cs;sJ.  
 
b.vd;.V. tpd; Kf;fpaj;Jtk;:  
 

• ,J kugpay; jfty;fis xU jiyKiwapypUe;J mLj;j jiyKiwf;Ff; flj;JfpwJ.  
• ,J Gujq;fs; cUthf;fj;jpw;Fj; Njitahd jfty;fisg; ngw;Ws;sJ.  
• xU caphpdj;jpd; tsh;r;rp rhh; kw;Wk; tho;tpay; nray;ghLfisf; fl;Lg;gLj;JfpwJ.  

 
ghypd eph;zak;:  
fUTw;w Kl;il> Mz; my;yJ ngz; caphpahf tsh;r;rpailtJ ghypd eph;zak; vdg;gLk;. 
xU caphpapd; ghypdk; FNuhNkhNrhk;fshy; eph;zapf;fg;gLfpwJ.  
 
kdpjdpy; ghypd eph;zak;:  
 
kdpjdpy; cs;s 23 N[hb FNuhNkhNrhk;fspy; 22 N[hb Ml;NlhNrhk;fs; kw;Wk; 1 N[hb 
(23tJ N[hb) ghy; FNuhNkhNrhk;fs; vd;gij epidtpy; nfhs;s Ntz;Lk;. ngz; NfkPl;Lfs; 
my;yJ mz;l nry;fs; xNu khjphpahd FNuhNkhNrhk; mikg;igg; (22 + x) ngw;Ws;sd. 
MfNt> kdpj ,dj;jpy; ngz; caphpfs; N`hNkhNfkPl;bf; MFk;.  
 
Mz; NfkPl;Lfs; my;yJ tpe;jZf;fs; ,uz;L tifg;gLk;. ,uz;L tifSk; rk tpfpjj;jpy; 
cUthfpd;wd. mit (22 + X) FNuhNkhNrhk;fis cila tpe;jZf;fs; kw;Wk; (22 + Y) 
FNuhNkhNrhk;fis cila tpe;jZf;fs;. kdpj ,dj;jpy; Mz;fs; n`l;bNuhNfkPl;bf; vd 
miof;fg;gLfpd;wdh;.  
 
mz;lk; (X), X = FNuhNkhNrhk; nfhz;l tpe;jZNthL ,ize;jhy;>XX caphp (ngz;) 
cUthfpwJ. mz;lk; (X), Y– FNuhNkhNrhk; nfhz;l tpe;jZNthL> ,ize;jhy; XY – caphp 
(Mz;) cUthfpwJ. je;ij cUthf;Fk; tpe;jZNt> Foe;ijapd; ghypdj;ij eph;zapf;fpwJ. 
Foe;ijapd; ghypdj;ij eph;zapg;gjpy; jha;f;F vt;tpjg; gq;Fk; ,y;iy.  
 
vt;thW FNuhNkhNrhk;fs; ghypd eph;zapj;jypy; gq;F nfhs;fpd;wd vd;gijg; ghh;g;Nghk;. (22+ 
X) mz;lk; (22 + X) tpe;jZTld; fUTWk; nghOJ ngz; Foe;ij (22 + X) cUthfpwJ. 
mz;lk;>(22 + Y) tpe;jZTld; fUTWk; nghOJ Mz; Foe;ij (44 + XY) cUthfpwJ.  
rLjpkhw;wk;:  
 
<Ndhj;jPuh yhkhh;f;fpahdh> khiy Neu gphpk;Nuh]; tif jhtuj;jpy;> jhk; fz;lwpe;j 
Gwj;Njhw;wg; gz;G khw;wq;fspd; mbg;gilapy; 1901 Mk; Mz;L `pA+Nfh B tphp]; vd;gth; 
'rLjpkhw;wk;' vd;w nrhy;iy mwpKfg;gLj;jpdhh;. guk;giuahfj; njhluf;$ba> jpBnud Xh; 
caphpapd; kuGg; nghUspy; (DNA) jpBnud Vw;gLk; khw;wk; 'rLjpkhw;wk;' vdg;gLk;.  
 
rLjpkhw;wk; ,uz;L tifg;gLk;. mit FNuhNkhNrhk; rLjpkhw;wk; kw;Wk; [Pd; rLjpkhw;wk;.  
 
1. FNuhNkhNrhk; rLjp khw;wk;:  
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FNuhNkhNrhk; mikg;G my;yJ vz;zpf;ifapy; Vw;gLk; jpBh; khw;wk;> FNuhNkhNrhk; 
rLjpkhw;wk; vd miof;fg;gLfpwJ. ,jd; tpisthf fPo;f;fz;l epiyfs; Njhd;wyhk;.  
 

1. FNuhNkhNrhk; mikg;gpy; Vw;gLk; khw;wq;fs;:  
nghJthf> nry; gFg;gpd; NghJ Vw;gLk; jtWfshy; FNuhNkhNrhk; mikg;gpy; 
khw;wq;fs; Vw;gLfpd;wd. FNuhNkhNrhk;fspy; Vw;gLk; ePf;fkiljy;> ,ul;bg;ghjy;> 
jiyfPo; khw;wk; kw;Wk; ,lk;ngah;jy; Mfpatw;wpd; tpisthf [Pd;fspd; vz;zpf;if 
kw;Wk; mikg;gpy; khw;wk; Vw;gLfpwJ.  
 

2. FNuhNkhNrhk; vz;zpf;ifapy; Vw;gLk; khw;wq;fs;:  
,it> xU nry;ypy; ,lk;ngw;Ws;s FNuhNkhNrhk; vz;zpf;if mjpfhpj;jy; my;yJ 
Fiwjy; Mfpatw;iw cs;slf;fpaJ. ,J gd;ka epiy (gpsha;b) vdg;gLfpwJ. 
gd;ka epiy ,U tifg;gLk;).  
 1. A+gpsha;b  2. md;A+gpsha;b 
 

A+gpsha;b:  
 
caphpfs; tof;fkhd ,Uka (2n) FNuhNkhNrhk;fis tpl mjpf vz;zpf;ifapy; ngw;Ws;s 
epiy A+gpsha;b vdg;gLk;. xU caphp %d;W xw;iwka FNuhNkhNrhk; njhFg;Gfisg; 
ngw;wpUe;jhy; mJ Kk;ka epiy (3n) vdg;gLk;. Kk;kaj; jhtuq;fs; kw;Wk; tpyq;Ffs; 
nghJthf kyl;Lj;jd;ik cilait. xU caphp ehd;F xw;iwkaj; njhFg;Gfisg; 
ngw;wpUe;jhy; mJ ehd;ka epiy (4n) vdg;gLk;. ehd;ka epiyj; jhtuq;fs; ed;ik gaf;ff; 
$bait. Vnddpy; ehd;ka epiy> ngUk;ghYk; mstpy; nghpa gok; kw;Wk; G+f;fis 
tpistpf;Fk;.  
 
md;A+gpsha;b:  
 
njhFg;gpy; cs;s xd;W my;yJ mjw;F Nkw;gl;l FNuhNkhNrhk;fis ,oj;jy; my;yJ 
$Ljyhfg; ngWjy; md;A+gpsha;b vdg;gLk;. ,J %d;W tifg;gLk;. NkhNdhNrhkp (2n-1) 
biuNrhkp (2n+1) kw;Wk; ey;ypNrhkp (2n-2) md;A+gpsha;b epiyf;fhd nghJthf mwpag;gl;l 
vLj;Jf;fhl;L kdpjdpy; Vw;gLk; lTd; Neha;f; $l;L mwpFwp (syndrome).  
 
lTd; Neha;f; $l;L mwpFwp:  
 
,e;j epiy Kjd; Kjyhf yhq;f;ld; lTd; vd;w kUj;Jtuhy; 1866 Mk; Mz;L milahsk; 
fhzg;gl;lJ. ,J 21 tJ FNuhNkhNrhkpy; xU $Ljy; efy; FNuhNkhNrhk; (21 tJ 
biuNrhkp) cs;s kugpay; epiy MFk;. kdtsh;r;rpf; FiwghL> jhkjkhd tsh;r;rp> elj;ij 
rhh;e;j gpur;ridfs;> gytPdkhd jir mikg;G> ghh;it kw;Wk; Nfl;ly; FiwghL Mfpait 
ghjpf;fg;gl;l Foe;ijfsplk; fhzg;gLk; rpy epiyfs;.  

 
2. [Pd; my;yJ Gs;sp rLjpkhw;wk;;  

 
xU [Pdpd; epA+f;spNahilL thpirapy; Vw;gLk; khw;wq;fs; [Pd; rLjpkhw;wk; vdg;gLk;. ,J 
xd;W my;yJ mjw;F Nkw;gl;l iel;u[d; fhuq;fspy; Vw;gLk; gjpyPL nra;jy;> 
ePf;fkiljy;> ,ilr;Nrh;jy; my;yJ jiyfPohjy; Mfpatw;iw cs;slf;fpaJ. [Pd;fspy; 
Vw;gLk; khw;wk; xU caphpapd; ,ay;Gf;F khwhd Guj cw;gj;jpf;F toptFf;fpwJ.  
 
xw;iw [Pdpy; Vw;gLk; jpBh; khw;wj;jhy; fjph; mhpths; ,uj;j Nrhif Neha; Vw;gLfpwJ. 
,e;j [Pdpy; Vw;gLk; khw;wk;> P̀Nkh FNshgpd; %yf;$wpy; cs;s Gujg; gFjpapd; 
mikg;gpy; khw;wj;ij vw;gLj;JfpwJ. Guj %yf;$wpy; Vw;gl;l khw;wj;jpdhy;> ,e;j 
`PNkhFNshgpidf; nfhz;Ls;s rptg;G ,uj;j nry;fs; fjph; mhpths; tbtj;ijg; 
ngWfpd;wd.  

 
 


