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PLANT PHYSIOLOGY 
 

7TH TERM I SCIENCE  
 

myF 5  
 

jhtuq;fspd; ,dg;ngUf;fk; kw;Wk; khw;WUf;fs;  
 

 
mwpKfk;: 
  
 xU jhtuj;jpy; cs;s Nth;> jz;L> ,iy Nghd;wit cly 

cWg;Gfs; vd;gJk; ekf;Fj; njhpAk;. tpijfspd; %yk; jhtuq;fs; 
tsh;fpd;wd ,g;ghlj;jpy; jhtuj;jpd; ,dg;ngUf;f cWg;ghd kyh; 
vt;thW fdpahf khWfpwJ vd;gijAk; Nth;> jz;L> ,iyfspd; 
khw;WUf;fs; gw;wpAk; mwpe;Jnfhs;Nthk;.  

 
,dg;ngUf;fk;:  
 
 jhtuq;fSk;> tpyq;FfSk; ,sk; caphpfis cUthf;fpj; jk; 

vz;zpf;ifia mjpfhpf;Fk; epfo;r;rpNa ,dg;ngUf;fk; vdg;gLk;.  
 
 KUq;if kuj;jpid> tpijfs; %ykhfTk;> Nghj;J eLjy; %ykhfTk; 

cUthf;fyhk;. tpijfspd; %yk; jhtuq;fs; cUthFk; epfo;r;rpia 
ehk; ghypdg; ngUf;fk; vd;fpNwhk;. tpijfs; ,y;yhky; kw;w topfspy; 
eilngWk; ,dg;ngUf;fj;ij ehk; ghypy;yh ,dg;ngUf;fk; vd;fpNwhk;.  

 
ghypdg; ngUf;fk;:  
 
 jhtuj;jpd; kyuhdJ kfue;jr;Nrh;;f;if kw;Wk; fUTWjy; %ykhf 

tpijfis cUthf;Fk; epfo;r;rpf;Fg; ghypdg; ngUf;fk; vd;W ngah;. 
xU kyh; tpijfis vt;thW cUthf;FfpwJ vd;gij mwpe;J 
nfhs;s Ntz;Lkhdhy;> Kjypy; kyhpd; ghfq;fisg; gw;wp njhpe;J 
nfhs;s Ntz;Lk;.  
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kyhpd; ghfq;fs;:  
 
 nkhl;L epiyapYk;> kyh;e;j epiyapYk; cs;s nrk;gUj;jp kw;Wk; 

Ckj;ij kyh;fisr; Nrfhpj;Jf; nfhs;. cq;fsJ Mrphpahpd; 
cjtpNahL gpd;tUtdw;iwr; nra;.  

 
1. nrk;gUj;jp kw;Wk; Ckj;ij kyh;fis ed;F cw;WNehf;fp ,uz;ilAk; 
xg;gpL.  
 
2. mjd; gz;Gfis ml;ltizg;gLj;Jk;  

 
 

mjd; gz;Gfis ml;ltizg;gLj;J 
 
 ,iy Nghd;w gRik epwKila mikg;G> nkhl;bid KOtJk; %b 

,Ug;gijf; fhz;fpNwhk;. ,it Gy;yp ,jo;fs; vdg;gLfpd;wd. NkYk; 
,e;j mikg;G Gy;yp tpl;lk; vdg;gLfpwJ.  

 
 kyhpy; nghpajhfj; njhpAk; ghfk; my;ypfshFk;. gpufhrkhd 

tz;zj;Jld; fth;r;rpahfTk;> ,dpa eWkzj;NjhLk;> G+r;rpfisf; 
fth;e;jpOf;ff; $bajhf ,Uf;Fk;. ,it my;yp tl;lk; vdg;gLfpwJ. 
xt;nthU ,jOk; my;yp ,jo; vdg;gLfpwJ.  

 
 my;yptl;lj;ij mLj;Jr; nrk;gUj;jp kyhpy; ePz;l FoiyAk; mjpy; 

gy kfue;jj;jhs;fisAk; ehk; ghhf;;fyhk;. ,e;j kfue;jjhs;fs; tl;l 
tbtj;jpy; mike;jpUg;gjhy; ,ij kfue;jj; jhs; tl;lk; my;yJ 
Mz; ,dg;ngUf;f tl;lk; vd;fpNwhk;. xt;nthU kfue;jj;jhSk; 
,uz;L ghfq;fisf; nfhz;Ls;sd mit – kfue;jf;fk;gp kw;Wk; 
kfue;jg; ig Kjph;e;j kyhpd; kfue;jg;igia ehk; njhl;lhy; J}s; 
Nghd;w xU nghUis ehk; ngwyhk;. mit kfue;jj; J}s;fs; 
vdg;gLk;.  

 

nrk;gUj;jp 
nkhl;L kyh; 
gRik epwk; gpufhrkhd epwk; 
Gy;ypfs; my;ypfs; 

Ckj;ij  
nkhl;L kyh;  
gRikepwk;  ntz;ik epwk; 
Gy;ypfs; my;ypfs; 

nrk;gUj;jp kyh;  
nkhl;L  
RUz;l my;ypfs;   
kQ;rs; epw 
miwfisf; nfhz;l 
rpwpa Foy; 

kQ;rs; epw miwfisf; nfhz;l ePz;l Foy;  
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 kfue;jj; jhs; tl;lj;ijaLj;J kyhpd; ngz; ,dg;ngUf;f cWg;ghd 

#yf tl;lj;ij ehk; ghh;f;fyhk;. ,jpy; cs;s mbg;gFjp gUj;Jf; 
fhzg;gLk;. ,J #w;ig vdg;gLk;. ,jpypUe;J jhd; tpijfs; 
cUthFk;.  

 
 #w;igf;F NkNy fhzg;gLk; nky;ypa Foy;Nghd;w gFjpf;Fr; #oyj; 

jz;L vd;W ngah;. ,jd; Edpapy; xl;Lk; jd;ikAila #yf Kb 
fhzg;gLfpwJ. #yf Kb> kfue;jj;J}s;fisg; ngw;Wf;nfhs;Sk; 
gFjpahFk;.  

 
kyhpd; tiffs;:  
 
 ehk; ,g;nghOJ kyiug; gw;wpa Kf;fpakhd rpy fiyr;nrhw;fisAk;> 

,dg;ngUf;fj;jpy; mtw;wpd; gq;F gw;wpAk; mwpe;J 
nfhs;stpUf;fpNwhk;.  

  
 xU kyhpy; Gy;yp> my;yp> kfue;jj;jhs;> kw;Wk; #yfk; vd;w ehd;F 

tl;lq;fs; fhzg;gl;lhy; mJ KOikahd kyh; vdg;gLk;.  
 

 KOikahd kyh; nghJthf ,Ughy; kyh;fshf ,Uf;Fk;.  
 

 ,e;j ehd;F tl;lq;fspy; VNjDk; xU rpy tl;lq;fs; ,y;yhj 
kyh;fs; KOikaw;w kyh;fs; vdg;gLk;.  
 

 KOikaw;w kyh;fs; nghJthf xU ghy; kyh;fshf ,Uf;Fk;. 
mit Mz; kyh; my;yJ ngz; kyuhf ,Uf;fyhk;.  
 

 ve;j kyh; kfue;jj;jhs;fis ngw;W> #yf tl;lj;ij ngwhky; 
cs;sNjh> mij Mz;kyh; vd;Wk;> ve;j kyh; #yftlj;ijf; 
nfhz;L> kfue;jj;jhs;fs; ,y;yhky; cs;sNjh> mijg; ngz;kyh; 
vd;Wk; miof;fyhk;;.  
 
#hpaf; fhe;jp vd;gJ jdpkyh; md;W> gy kyh;fs; xd;wpize;J 
cUthd njhFg;Ng #hpaf;fhe;jpahFk;. ,g;gbg; gy kyh;fs; 
xd;Nwhnlhd;W ,ize;J fhzg;gl;lhy; mjw;f kQ;rhp vd;W ngah;.  
ntl;Lf;fhag; G+z;L vd;Wk; fpzw;wbg; G+z;L vd;Wk; miof;fg;gLk; 
l;iulhf;]; GNuhFk;gd;]; vd;w jhtuj;jpy; jdpkyh; Nghy; 
fhzg;gLtJ kQ;rhp MFk;. ,jd; ,iyrhW ntl;Lf;fhaq;fisf; 
Fzkhf;Fk;.  
 

  

Ckj;ij kyh;  
nkhl;L  kyh; 
RUz;l my;ypfs;  tphpe;j my;ypfs;  
rpwpa kQ;rs; epw 
miwfs; 

tphpe;j kQ;rs; epw miwfs;  
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kyhpypUe;J fdp cUthjy;:  
 

 G+rzp kyiuf; nfhz;L xU kyh; vt;thW fdpahfpwJ vd;gijr; 
rpWghpNrhjid nra;tjd; %yk; mwpe;J nfhs;syhk;. Vw;fdNt ehk; 
G+rzp kyh; xU ghy; kyh; vd;gijj; njhpe;J nfhz;Nlhk;. ,tw;Ws; 
rpy kyh;fs; Mz; kyh;fshfTk; gy kyh;fs; ngz; kyh;fshfTk; 
,Uf;Fk;.  
 

 G+rzp jhtuj;jpd; Mz; kyh; kw;Wk; ngz; kyh;fis mit 
nkhl;Lfshf ,Uf;Fk;NghNj ehk;l njspthfj; njhpe;J nfhs;syhk;. 
,j;jhtuk; nkhl;Lfis cUthf;Fk;NghNj mjpy; gj;Jg; ngz; kyh; 
nkhl;Lfis;f fz;Lgpbj;J mtw;iw nefpopg; igahy; fl;L. ,jdhy; 
,k;kyUf;Fs; NtW ve;jg; nghUSk; Eioa KbahJ. fhw;W 
Eiotjw;fhf> Fz;^rp nfhz;L nefpopg;igapy; rpWrpW Jisfis 
cUthf;f Ntz;Lk;. ,uz;L my;yJ %d;W ehs;fs; tiu fhe;jpU. 
nkhl;Lfs; tphpe;J kyuhFk;.  

 
 ,jd; gpwF %d;W my;yJ ehd;F Mz; kyh;fisj; Njh;e;njLj;J 

mjd; kfue;jj;jhis vLj;J> mij ed;F FYf;fp> mjpy; cs;s 
kfue;jj;J}s;fisr; Nrfhpj;J itj;Jf; nfhs;. gpwF nefpopg; igahy; 
fl;lg;gl;l gj;Jg; ngz; kyh;fspy;> Ie;J ngz; kyh;fspd; igia 
jpwe;J> rpwpa J}hpif %yk; Nrfhpf;fg;gl;l kfue;jj;J}s;fisf; 
ftdj;Jld; ngz;kyhpd; #yfKb Nrjkilahky;> mjpy; J}tp 
mk;kyh;fis kPz;Lk; nefpopg; igahy; fl;bit.  

 

 rpy ehl;fs; fopj;Jg; ghh;j;jhy; mtpo;f;fg;glhj nefpopg; igfshy; 
%lg;gl;l ngz;kyh;fs; fha;e;J cyh;e;jpUf;Fk;. ,it fdpia 
cUthf;fhJ. Mdhy; kfue;jj;J}s;fs; J}tg;gl;l kyh;fs; fdpahf 
khwpapUf;Fk;.  

 

 ,t;thW xU  kyhpy;> kfue;jj;J}s; #yfKbia milAk; epfo;r;rpNa 
kfue;jr;Nrh;f;if vdg;gLk;. ve;j kyh; kfue;jj;J}is 
Vw;Wf;nfhz;lNjh mJ kfue;jr; Nrh;f;if mile;j kyh; vd;Wk;> vJ 
kfue;jj;J}is Vw;Wf; nfhs;stpy;iyNah mJ kfue;jr;Nrh;f;if 
milahj kyh; vd;Wk; miof;fyhk;.  

 
kfue;jr; Nrh;f;if:  
 
 Nkw;fz;l ghpNrhjidapy; ehk; Mz;kyhpy; cs;s kfue;jj;J}is 

ngz;kyhpy; cs;s #yf Kbapy; Nrh;j;Njhk;. ,J nraw;if kfue;jr; 
Nrh;f;if vdg;gLk;. Mdhy; ,aw;ifahfNt> gy;NtW topKiwfspy; 
kyhpd; #yfKbia kfue;jj;J}s; nrd;wilAk;. ,J ,aw;if 
kfue;jr; Nrh;f;if vdg;gLk;.  

 
 rpy jhtuq;fs;> vLj;Jf;fhl;lhfg; Gw;fs;> Nyrhd kfue;jj;J}is 

cUthf;Fk;. kfue;jg;ig> kfue;jj;J}is cjph;f;Fk; NghJ mijf; 
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fhw;W vLj;Jr; nrd;W mUfpy; cs;s kyhpy; Nrh;f;Fk;. G+r;rpfs; 
kw;Wk; gwitfSk; kfue;jr; Nrh;f;iff;F cjTk;. NjdPf;fs;> 
tz;j;Jg;G+r;rpfs; kw;Wk; gy tifahd gwitfs;> kyh;fisr; Rw;wp 
tl;lkpLk;. ,it xU kyhpypUe;J> kw;nwhU kyUf;Fr; nry;Yk; NghJ 
mjd; fhy;fs;> ,wf;iffs; kw;Wk; tapw;wpy; kfue;jj;J}s;fs; xl;bf; 
nfhs;Sk;. ,jd; %yk; kfue;jr; Nrh;f;if eilngWfpwJ. ,JNt 
may; kfue;jr; Nrh;f;if vdg;gLk;.  

 
 kfue;jg; igia FYf;Fk; NghJ mjpy; cs;s kfue;jj;J}s;fs; 

cjpUk;. ,Nj Nghy; fhw;whdJ kyiu mirf;Fk; NghJ 
kfue;jj;J}s;fs; cjpUk;. xNu kyhpy; Mz; kw;Wk; ngz; 
,dg;ngUf;f cWg;Gfs; ,Ue;jhy; (,Ughy; kyh;) ,k;Kiwapy; 
kfue;jr; Nrh;f;if elf;Fk;. ,J jd; kfue;jr; Nrh;f;if vdg;gLk;.  

 
jd; kfue;jr; Nrh;f;iff;Fk; kw;Wk; may; kfue;jr; Nrh;f;iff;Fk; ,ilNa 
cs;s NtWghLfs;:  
 

jd; kfue;jr; Nrh;f;if  may; kfue;jr; Nrh;f;if  
xU kyhpd; kfue;jg;igapy; 
cs;s kfue;jj;J}s;fs; mNj 
kyhpd; #yf KbiaNah my;yJ 
kw;nwhU kyhpd; #yfKbiaNah 
miltJ jd; kfue;jr; Nrh;f;if 
vdg;gLk;.  

xU jhtuj;jpd; kfue;jg;igapy; 
cs;s kfue;jj;J}s;fs; mNj 
,dj;ijr; rhh;e;j kw;nwhU 
jhtuj;jpd; #yfKbia 
milAk; epfo;r;rp may; 
kfue;jr; Nrh;f;if vdg;gLk;  

jd; kfue;jr; Nrh;f;if elf;f 
mjpf mstpy; kfue;jj;J}s;fs; 
cw;gj;jpahf Ntz;Lk; vd;w 
mtrpakpy;iy  

may; kfue;jr; Nrh;f;if elf;f 
mjpf mstpy; kfue;jj;J}s;fs; 
cw;gj;jp nra;ag;gLfpd;wd.  

,jdhy; cUthFk; Gjpa 
jhtuq;fspy; vt;tpj 
NtWghLfSk; ,Uf;fhJ 

,jdhy; cUthFk; Gjpa 
jhtuq;fspy; Gjpa gz;Gfs; 
fhzg;gLk;  

 
 nghJthf /NgNg]p FLk;gijr; rhh;e;j mtiu> nrhyhNd]p 

FLk;gj;ijr; rhh;e;j jf;fhspapy; jd; kfue;jr;Nrh;f;if elf;Fk;. 
jf;fhspapy; jd; kfue;jr; Nrh;f;if elg;gjw;Ff; fhuzKk; G+r;rpfs; 
jhd;. Vnddpy; G+r;rpfs; kyhpy; Vw;Lj;Jk; mjph;Tfshy;. mJ 
kfue;jj;J}is ntspNaw;w cjTfpwJ. ney;ypd; kyh;fs; fhw;wpy; 
mirf;fg;gLtjhy;> mjpy; jd; kfue;jr; Nrh;f;if elf;fpwJ. ,t;thW 
kfue;jr; Nrh;f;iff;F cjTk; midj;Jf; fhuzpfSk; kfue;jr; 
Nrh;f;ifahsh;fs; vdg;gLk;.  

 
 mjpf jhtuq;fspy; kfue;jq;fs; NtW kyh;fspypUe;Nj 

ngwg;gLfpd;wd. G+rzp Nghd;w xUghy; kyh;fs; cs;s jhtuq;fspd; 
%yk; ,J njspthfpwJ. rpy kyh;fspd; kfue;jq;fs; cUthtjw;F 
Kd;Ng #yf tsh;r;rp KbT ngwfpwJ. ,it may; kfue;jr; 
Nrh;f;ifiaNa ek;gp ,Uf;fpd;wd. v.fh. Mg;gps;> /gpsk;];> ];l;uh 
/ngh;hp kw;Wk; G+rzp tiffspy; G+r;rpfspd; %yk; may; kfue;jr; 
Nrh;f;if eilngWfpwJ.  
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fUTWjy;:  
 
 kfue;jr;Nrh;f;ifapd; NghJ kfue;jj;J}s; #yfKbia milAk;. 

,jw;Fg; gpwF vd;d epfOk;? #yf Kbapy; cUthFk; rpy 
nghUs;fshy; kfue;jj;J}s; Kisj;J kfue;jf;Foiy cUthf;Fk;. 
,e;j kfue;jf;Foy;> Mz; NfkPl;fis vLj;Jr; nry;fpwJ. ,J #yfj; 
jz;L topNa #w;igia mile;J mq;F ,Uf;Fk; ngz; NfkPl;NlhL 
,izfpwJ. ,t;thW Mz; NfkPl; kw;Wk; ngz; NfkPl; ,izAk; 
epfo;r;rp fUTWjy; vdg;gLk;.  

 
 ngz; NfkPl; vq;Nf cs;sJ? xU kyhpd; #w;igapd; cs;Ns 

cUz;ilahd #y;fs; fhzg;gLk;. ,e;jr; #y;fSf;Fs; mz;lk; 
(Ngz; NfkPl;) ,Uf;Fk;. #ypidg; gw;wp ,d;Dk; mjpfk; njhpe;J 
nfhs;s Ntz;Lkhdhy; xU kyhpd; #w;igiaf; FWf;F ntl;bYk;> 
ePs; ntl;bYk; ntl;b> mjpy; cs;s #y;fisf; ftdpj;Jg;ghh;. 

 
1. fj;jphpf;fha; kw;Wk; ntz;ilf;fhapd; mbapy; cs;s gRik epwg; 

gFjp mk;kyhpd; Gy;ypfshFk;. rpy kyh;fspy; fUTWjYf;Fg; gpd; 
Gy;yp ,jo; fdpapypUe;J cjpuhky; fdpNahL xl;b epiyj;jpUf;Fk;.  
 

2. rPj;jhg;gok; vd;gJ gy fdpfs; Nrh;e;J cUthd jpus; fdp. ,jd; 
xt;nthU gFjpAk; nkd;ikahd cz;zf;$ba gFjpahFk;.  
 

3. khk;gok; - ,f;fdpapd; ntspg;gFjpAk; ikar; rijg;gw;Ws;s gFjpAk; 
cz;zf;$bait. ,it ,dpg;ghf ,Uf;Fk;. ,jd; cl;gwg; gFjpapy; 
xNu xU tpij ,Uf;Fk;.  
 

4. gl;lhzpapd; fdp> rijg;gw;Ws;sjhf ,Uf;fhJ. ,J gy tpijfis 
cs;slf;fpa %ba miw Nghd;wJ.  
 

 Nkw;$wpa midj;Jf; fdpfspYk; #Yf tl;lj;jpd; gUj;j gFjpahd 
#w;ig fdpahf khwAs;sJ. #w;igapy; cs;s #y;fs; tpijfshf 
khwpAs;sd.  

 
 ,e;j cw;W Nehf;Fjy;fspd; mbg;gilapy; xU kyh; fUTw;Wf; 

fdpahFk; NghJ vd;ndd;d khw;wq;fis milfpwJ vd;gijg; 
gl;baypl;Lg; ghh;g;Nghk;. ,it midj;JNk fUTWjYf;Fg; gpd; 
eilngWk; khw;wq;fshFk;. mitahtd. 

 
cyfpd; nghpa kw;Wk; mjpf vilAs;s tpij> ,ul;ilj; Njq;fha; MFk;. 
,jd; tpij ,uz;L Njq;fha; xd;Nwhnlhd;W ,ize;J cUthdJ Nghy 
,Uf;Fk;. ,t;tpij Nrrpy;yp]; (Seychelles) vd;w ,lj;jpy; cs;s ,uz;L 
jPTfspy; kl;LNk Kisf;Fk;. xU tpijapd; ePsk; 12 myq;Fyk;> mfyk; 
3 mb> vil 18 fpNyh cs;sjhf ,Uf;Fk;.  
jhtu cyfpd; kpfr; rpwpa tpijfs; vdg;gLgit Mh;f;fpl; tpijfs;. 35 
kpy;ypad; Mh;f;fpl; tpijfspd; vil ntWk; 25 fpuhk; kl;Lk; jhd;.   
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 rpy fdpfspy; Gy;yp tl;lk; fdpNahL xl;b epiyj;jpUf;Fk;.  
 my;ypfs; fPNo cjpUk;. 
 kfue;jj;jhs; tl;lKk; cjpUk;  
 #w;ig fdpahf khWk;  
 #yfj; jz;Lk; #w;igAk; cjpUk;  
 #yfk; gUj;J> czitr; Nrkpj;Jf; fdpahf cUthfpwJ.  
 #w;igapy; cs;s #y;fs; tpijfshf khWk;.  

 
ghypy;yh ,dg;ngUf;fk;: 
  
 jhtuq;fs; tpijfspd; %yk; kl;Lky;yhky;> gpw topfspYk; 

,dg;ngUf;fk; nra;fpwJ vd;gij ehk; Kd;dNu ghh;j;Njhk;. tpijfs; 
,y;yhky;> kw;w epfo;Tfs; %yk; elf;Fk; ,dg;ngUf;fNk ghypy;yh 
,dg;ngUf;fkhFk;. ehk; ghypy;yh ,dg;ngUf;f Kiwfis mwpe;J 
nfhs;Nthk;.  

 
cly; ,dg;ngUf;fk;:  
 
 cUisf;fpoq;fpd; fZ kw;Wk; mjd; nkhl;bypUe;J GJj;jhtuq;fs; 

cUthfpd;wd. fUk;Gk;> Nridf;fpoq;Fk; ,t;thW jz;bypUe;J jhd; 
tsUk;. jhtuj;jpd; cly cWg;Gfshd Nth;> jz;L kw;Wk; ,iyfs; 
jhtuj;jpd; ,dg;ngUf;fj;jpw;F cjTk;.  

 
nkhl;LtpLjy;:  
 
 ehk; mLkid (Bakery) nrd;why; mq;Nf ehk; mjpfkhd Nff; 

tiffisf; fhzyhk;. ,it kpfTk; nkd;ikahdit. ,jw;Ff; 
fhuzk; <];l; vd;w xU nry; caphpjhd; fhuzk;. ,it 
nkd;ikahfr; rkkw;w gFg;gile;J xU rpwpa nkhl;bidj; 
Njhw;Wtpf;Fk;. ,J gbg;gbahf tsh;e;J jha; nry;ypypUe;J tpLgl;Lg; 
Gjpa <];l; nry;yhf khWk;.  

 
Jz;lhjy;:  
 
 xU Fsj;jpy; mjpfsT ghrpfis ehk; ghh;f;fpd;Nwhk;. ,jpy; cs;s 

];igNuhifuh vd;w ghrp ,io tbtk; cilaJ. ,J 
Kjph;r;rpailAk; NghJ ,e;j ghrp gy Jz;Lfshf cilAk; gpwF 
xt;nthU Jz;Lk; tsh;r;rpaile;J Gjpa ,ioia cUthf;Fk;. 
,t;thW ];igNuhifuh> vz;zw;w gy ,sk; ghrpfis 
cUthf;FjNy Jz;lhjy; vdg;gLk;.  

 
];Nghh; cUthjy;:  
 
 rhjfkw;w #o;epiy vd;W ePq;fs; vij epidf;fpwPh;fs;? jz;zPh; 

,y;yhik> cah; ntg;gepiy> kz;zpy; Cl;lr;rj;J FiwghL 
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,itahTNk rhjfkw;w #o;epiyahFk;. ,r;#o;epiyapd; NghJ G+thj; 
jhtuq;fshd ghrpfs;> gpiuNah/igl; kw;Wk; nlhpNlh/igl; 
(Nguzpfs;) jhtuq;fs; ];Nghh;fis cUthf;Fk; ,it rhjfkhd 
#o;epiyapy; Kisj;J Gjpa jhtuj;ij cUthf;Fk;.  

 
jhtu cWg;Gfspd; khw;WUf;fs;:  
 
 kz;zpypUe;J ftdj;Jld; xU Nful;il vLj;Jg;ghh;. mij cw;Wf; 

ftdp. mj;jhtuj;jpy; fhzg;gLtJ Nful; vd;w fha;fwp cz;ikapy; 
fha; my;y. mJ mj;jhtuj;jpd; Mzp Nth;. ,jpy; Mzp Nth; 
jbj;Jf; Nful;lhf khwpAs;sij ehk; fhzyhk;. kw;w jhtu 
Nth;fisg; Nghd;W my;yhky; Nful; jhtuj;jpd; Mzp Nth; gy 
tpjq;fspy; khWgl;Ls;sJ. ,ay;ghfNt xt;nthU jhtuKk; mjd; 
Njitfis epiwNtw;Wtjw;fhfg; gy cWg;Gfis cUthf;FfpwJ. 
vLj;Jf;fhl;lhfj; jhtuj;jpy; cUthd Nth; Muk;gj;jpy; jhtuj;ij 
kz;zpy; Cd;w cjtpaJ. gpd; mJ kz;zpy; cs;s ePiuAk;> fdpkg; 
nghUs;fisAk; cwpQ;RfpwJ. ,iyfs; xspr;Nrh;f;if 
nra;tjw;Nfw;gj; jk;ikj; jftikj;Jf; nfhs;fpd;wd.  

 
 jz;L> #hpa xsp tpOkhW tsh;fpwJ. Nth;> ePiu cwpQ;rp 

,iyfSf;Ff; flj;JfpwJ. vg;gb ,Ue;jhYk; xt;nthU jhtuKk; 
Fwpg;gpl;l Njitfisg; G+h;j;jp nra;tjw;fhf tpj;jpahrkhd kw;Wk; 
tpaf;fj;jf;f topKiwfs; %yk; rpwg;ghd gzpfisr; nra;fpd;wd. 
rpy jhtuq;fspd; Nth;> jz;L kw;Wk; ,iyfs; rpwg;G gzpfshd 
czT Nrkpj;jy;> $Ljy; Mjhuk;> ghJfhg;G kw;Wk; ,d;Dk; 
Kf;fpakhd gzpfisr; nra;aj; jhtuk; jd; tbtk; kw;Wk; mikg;ig 
khw;wpf; nfhs;fpd;wd. ,jw;F khw;WU vd;W ngah;.  

 
 fs;spj; jhtuq;fspy; ,iy Nghd;W fhzg;gLtJ jz;L> Kl;fs; 

Nghd;W fhzg;gLtJjhd; ,iy> ,iyfs; ePuhtpg;Nghf;ifj; 
jtph;g;gjw;fhf Kl;fshf khw;wpAs;sd. ,jd; jz;L xspr;Nrh;f;if 
nra;fpwJ.  

 
Nth;> jz;L kw;Wk; ,iyfspd; khw;WUf;fs; gw;wp gbg;Nghk;.  
 
Nthpd; khw;WUf;fs;  
Nrkpg;G Nth;fs; 
 
 Ks;sq;fp> lh;dpg;> gPl;&l; kw;Wk; Nful;ilg; ghh;. ,it midj;Jk; 

kz;zpw;fbapy; tsh;fpd;wd. ,tw;iw kz;zpypUe;J gpLq;fpa cld; 
mijf; fOtpg; ghh;j;jhy; ,jd; Nkw;gug;gpy; Nth;fs; ,Ug;gijg; 
gpLq;fpa cld; mijf; fOtpg; ghh;j;jhy; ,jd; Nkw;gug;gpy; Nth;fs; 
,Ug;gijg; ghh;f;fyhk;. ,e;jf; fha;fwpfs; midj;Jk; jhtuj;jpd; 
Nth;fshFk;. ,j;jhtuq;fspd; Nth;fs; rpwpa Nth;fshf ,Ug;gjw;Fg; 
gjpyhf ,it jbj;Jk;> gUj;Jk; cs;sd. VNddpy; ,it cz;itr; 
Nrkpj;Js;sd.  
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 Ks;sq;fpapd; MzpNtiuf; ftdpj;Jg; ghh;j;jhy; mJ fjph; tbtpy; 
cs;sJ. ,k; ikaj;jpy; gUj;Jk;> NkypUe;J fPo;g; gFjpfs; rpWj;Jk; 
fhzg;gLk;. ,g;gbg;gl;l Nthpd; khw;WU> fjph; tbt Nth; vdg;gLk;.  
,NjNghd;W lh;dpg; kw;Wk; gPl;&l;bd; Mzp Nth; gk;gu tbtpy; 
cs;sJ. ,jd; Nkw;gFjp gUj;J cUz;il tbtpYk; fPo;g;gFjp 
gUj;J rpWj;Jk; cs;sJ. ,J gk;gu tbt Nth; vdg;gLk;.  

 
 Nkw;gFjp gUj;J cUz;il tbtpYk; fPo;g;gFjp gUj;J rpWj;Jk; 

cs;sJ. ,J gk;gu tbt Nth; vdg;gLk;.  
 
gPl;&l;:  
 
 Nful;bd; tbtk; $k;G tbtk;. ,jd; Nkw;gFjp gUj;Jk; mbg;gFjp 

rpWj;Jk; fhzg;gLk;. ,g;gbg;gl;l khWgl;l Nth;> $k;G tbtNtuhFk;.  
 
$Ljy; Mjhu Nth;fs;:  
 ,jd; ikaj;jz;L jhtuj;ijj; jhq;FtJ Nghy; Njhd;wpdhYk;> 

mjidj; jhq;Ftjpy; Nth;fs; ngUk;gq;F tfpf;fpd;wd. nghpa kw;Wk; 
mfd;w kukhd Mykuk; epiyahf epw;gjw;F vz;zw;w Nth;fs; 
Njitg;gLfpd;wd. ,g;gbg;gl;l jhtuq;fs; jdJ jiuNky; ghfq;fspy; 
$Ljy; Mjhuk; ju Nth;fis cUthf;Ffpd;wd. ,t;Nth;fs; fPo; 
Nehf;fp tsh;e;J jhtuj;ijj; jhq;Ffpd;wd. Mjhuj;jpw;fhf khWgl;l 
%d;w tifahd Nth;fisf; fhz;Nghk;.  

 
J}z; Nth;fs;: Mykuj;jpd; fpilkl;lf; fpisfspy; ,Ue;J Njhd;Wk; 
Nth;fs; (tpOJfs;) nrq;Fj;jhfg; G+kpia Nehf;fp tsh;e;J> kz;zpy; 
Cd;wp> J}z; Nghy; khwp> jhtuj;ijj; jhq;FfpwJ.  

 
Kl;L Nth;fs;: fUk;G kw;Wk; kf;fhr;Nrhsj;jpd; fZf;fspypUe;J 
nfhj;jhd Nth;fs; Njhd;wp> jiuapy; Cd;Wfpd;wd. ,it Kl;L Nth;fs; 
vdg;gLfpd;wd.  
 
gw;W Nth;fs;: ntw;wpiy kw;Wk; kpsFf; nfhbfspd; fZ kw;Wk; 
fZtpilg; gFjpapypUe;J Njhd;Wk; Nth;fs; ,f;nfhbfis> Mjhuj;jpd; 
kPJ gw;wp Vw cjTfpd;wd.  
 
rpy jhtuq;fspy; Nth;fs; epykl;lj;jpw;F Nky; jz;bNyh> ,iyfspNyh 
fhzg;gLfpd;wd. ,it khw;wpl Nth;fs; vd miof;fg;gLfpd;wd.  
 

 
thA ghpkhw;wk;:  
 
 mtprPdpah vd;w kuk; rJg;G epyj;jpy; tho;fpwJ. ,jd; Nth;fs; thA 

ghpkhw;wj;jpw;fhfj; jiuf;F NkyNy tsh;fpd;wd. ,t;tif Nth;fs; 
Rthrpf;Fk; Nth;fs; my;yJ epkl;Nlh/Nghh;fs; vdg;gLfpd;wd. Fr;rp 
Nghd;w ,e;j Nth;fspy; cs;s vz;zw;w Jisfs; %yk; thA 
ghpkhw;wk; eilngWfpwJ.  
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thz;lh jhtuk; njhw;Wj; jhtukhf kuq;fspy; 
tsUk;. ,jd; njhw;W Nth;fspy; cs;s 
ntykd; jpR fhw;wpd; <ug;gjj;ij cwpQ;rp 
xspr;Nrh;f;iff;F cjTk;.  

 
 

Nthpd; khw;WUf;fspd; rpy Kf;fpag; gzpfSf;fhd 
  
 Nth;fs; NkYk; rpwg;ghd gzpfisr; nra;fpd;wd. `h];Nlhhpah 

my;yJ cwpQ;R Nth;fs; ,jw;F Xh; vLj;Jf;fhl;lhFk;. f];Fl;lh 
vd;w xl;Lz;zpj;jhtuk;> gpw kuq;fspYk; kw;w jhtuq;fspYk; glh;e;J 
jdJ cwpQ;R Nth;fs; %yk; Xk;Gaphpj; jhtuj; jpRf;fisj; 
Jisj;J> mjpYs;s Cl;lr;rj;ij cwpQ;Rfpd;wd. ,t;tif Nth;fs; 
nghJthf xl;Lz;zpj; jhtuq;fspy; fhzg;gLfpd;wd.  

 
jz;bd; khw;WUf;fs;:  
 
 ,Q;rp> ntq;fhak; kw;Wk; cUisf;fpoq;F ,k;%d;wpw;Fk; nghJthd 

gz;G vJ vd;gJ njhpAkh? ,e;j %d;WNk jz;LfshFk;. rpy 
jhtuq;fspd; jz;Lfs; czitr; NRkpg;gjw;fhfTk; khWgl;Ls;sd. 
jz;bd; khw;WUf;fisj; jiuNky; jz;bd; khw;WUf;fs;> 
jiunahl;ba jz;bd; khw;WUf;fs; kw;Wk; jiufPo;j; jz;Lfspd; 
khw;WUf;fs; vdg; gphpf;fyhk;.  

 
jiuNky; jz;bd; khw;WUf;fs;:  
,iyj; njhopy; jz;L: 
 
 twz;l #o;epiyapy; ePiur; Nrkpg;gJ xU rthyhFk;. epyj;jpd; 

Nkw;gug;gpy; cs;s  ePh; MtpahfpwJ. jz;bd; Nkw;gug;G nghpajhf 
,Ue;jhy; ePh; Mtpahjy; mjpfhpf;Fk;. jz;bd; Nkw;gug;G rpwpajhf 
,Ue;jhy; ePH; MtpahjYk; FiwAk;. fs;spj; jhtuq;fspd; fbdkhd 
jz;L xspr;Nrh;f;ifiar; nra;Ak;. mjd; ,iyfs; Kl;fshf 
khwpAs;sd. ,jdhy; Nkw;gug;G Fiwtjhy;> ePuhtpg;Nghf;F 
jtph;f;fg;gLk;.  
 

jiunahl;ba jz;bd; khw;WUf;fs;:  
 
 rpy tifj; jhtuq;fspd; jz;Lfs; jiuia xl;b> fpilkl;lkhf 

kz;zpy; tsh;e;J ,dg;ngUf;fk; nra;Ak;. ,J ehd;F tiffg;gLk;.  
 
1. XL jz;L: jiuapd; Nkw;gug;gpy; cs;s fpilkl;lj; jz;L tsh;r;rp 

milAk;. gpd; jz;L cile;J> Mq;fhq;Nf Nth;fisAk;> 
,iyfisAk; cUthf;fpg; Gjpa jhtuq;fis cUthf;Fk;. v.fh- 
ty;yhiu.  
 

2. ];Nlhyd;: jz;L jiuapd; Nkw;gug;gpw;F Nky; fpil kl;lkhf tsUk;. 
gpd; mJ tise;J kz;izj; njhl;L tsUk;. ,J gpd;dh; jiuf;F 
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NkNy tsh;e;J> cile;J Nth;fs; kw;Wk; ,iyfis cUthf;fp Gjpa 
jhtuj;ij cz;lhf;Fk;.  
  v.fh – fhl;L ];l;uh ngh;hp   
 

3. jiufPo; XL jz;L (my;yJ) rf;fh; : jiuapd; kPJ tsUk; rpwpa 
kw;Wk; eype;j jz;bypUe;J xU gf;fthl;Lf; fpis kl;Lk; 
kz;zpw;fbapy; nrd;W> kPz;Lk; jiuf;F Nky; te;J xU Gjpa 
jhtuj;ij cUthf;Fk;. v.fh: fpiurhe;jpkk;  
 

4. Fl;ilahd XL jz;L: ,jd; jz;L Fl;ilahdJ> jbj;jJ> ,J 
jbj;j fZtpilfisf; nfhz;lJ. ,J Mq;fhq;Nf nfhj;jhd 
,iyfisAk;> mjw;Ff; fPNo Nth;fisAk; cUthf;Fk;. ,j;jz;L 
cile;J ,dg;ngUf;fk; nra;Ak;. v.fh: ntq;fhaj; jhkiu.  
 

jiufPo;j; jz;bd; khw;Wf;fs;:  
 
 jiuNky; jz;Lk;> jiunahl;ba jz;Lk; tuk;ngw;w tsh;r;rp 

cilait. ,it jiuf;F Nky; fhzg;gLk;. jiufPo;j; jz;Lfs; 
KOtJkhf kz;zpy; Gije;jpUf;Fk;. ,it tuk;Gila tsh;r;rp 
cilait.  

 
 nghJthfj; jz;Lfs; jiuf;F NkNy tsUk;> Mdhy; rpy jz;Lfs; 

jiuf;Ff; fPNo tsh;e;J czitr; Nrkpf;Fk;. ,j;jifa jiufPo;j; 
jz;Lfs; gUj;Jk;> jbj;Jk; fhzg;gLk;. jiufPo;j; jz;Lfs;  

 
  1. kl;lepiyj; jz;L  
  2. fe;jk;  
  3. fpoq;F  
  4. Fkpok;  
 
 kl;lepyj; jz;L: jz;L jiuf;Ff; fPo; ,Uf;Fk;. ,J fZ kw;Wk; 

fZtpilfNshL jbj;J fhzg;gLk;. fZtpy; nrjpy; ,iyfs; 
Njhd;Wk;. ,J jiuf;Ff; fPo; fpilkl;lkhfTk;> Fwpg;gpl;l 
tbtkpd;wpAk; ,Uf;Fk;. ,jd; jz;by; cs;s nkhl;Lfs; Kisj;J 
Gjpa jz;L kw;Wk; ,iyfis cUthFk;. v.fh: ,Q;rp> kQ;rs;.  

 
 fe;jk;: ,j;jiufPo;j; jz;L tl;l tbtpy; ,Uf;Fk;. ,jd; Nkw;gFjpAk;> 

mbg;gFjpAk; jl;ilahf ,Uf;Fk;. ,J kl;l epyj; jz;il tpl 
kpfTk; FWfpa jz;lhFk;. ,jd; nrjpy; ,iyfspd; Nfhzj;jpypUe;J 
xd;W my;yJ gy nkhl;Lfs; cUthFk;. xt;nthU nkhl;Lk; tsh;e;J 
Nra;j; jhtuq;fis cUthf;Fk;.  

  v.fh – Nridf;fpoq;F> Nrg;gq;fpoq;F  
 
fpoq;F: ,J Nfhs tbtpy; czitr; Nrkpf;Fk; jiu fPo;j; jz;lhFk;. 
,jd; jz;by; tsh;tlq;fpa nkhl;Lfs; fhzg;gLk;. ,it fz;fs; 
vdg;gLk;. ehk;> ,f;fpoq;fpd; xU gFjpia mjd; nkhl;NlhL ntl;b 
eLtjd; %yk; mit Kisj;Jg; Gjpa jhtuj;ijj; jUk;. v.fh: 
cUisf;fpoq;F.  
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Fkpok;: ,jd; jz;L kpfTk; FWfpaJ> jl;L Nghd;wJ. ,jd; 
rijg;gw;whd ,iyfs; czitr; Nrkpf;Fk;. Fkpoj;jpy; ,uz;L 
tifahd ,iyfs; cs;sd.  
 
 1. rijg;gw;Ws;s ,iy  
 2. nrjpy; ,iy  

 
jz;bd; Edpapy; Edp nkhl;L ,Uf;Fk;. ,J vz;zw;w gy nrjpy; 
,iyfshy; %lg;gl;bUf;Fk;. Fkpoj;jpd; cs;Ns cs;s ,iyfs; 
czitr; Nrkpf;Fk;. v.fh: G+z;L ntq;fhak;.  
 
,iyfspd; khw;WUf;fs;: 
  
 Rw;Wr;#oYf;Nfw;gj; jhtuq;fs; jq;fisj; jhq;fNs kpfTk; rpwg;ghd 

Kiwfspy; jftikj;Jf; nfhz;L tho;fpd;wd. mjpy; xd;Wjhd; 
,iyfspd; khw;WUf;fs;. gy tifj; jhtuq;fspd; ,iyfs; jhq;fs; 
thOk; #oYf;Nfw;gj; jq;fis khw;wpf; nfhz;L tho;fpd;wd.  

 
Kl;fs;:  
 
 ,iyfs; Kl;fshf khwpajhy;> jz;L gRikahfp xspr;Nrh;f;if 

nra;J czT jahhpf;fpwJ. v.fh: fs;sp tiffs;.  
 
rg;ghj;jpf; fs;sp:  
 
 gw;Wf; fk;gpfs;: VW nfhbfspy; ,iyAk;> ,iyapd; ghfq;fSk; 

ePz;l gw;Wf; fk;gpahf khwpAs;sd. ,it VWnfhbfisj; 
jhq;fpfspy; gw;wp VWtjw;F cjTfpd;wd.  

 
 FNshhpNahrh #g;gh;gh (nrq;fhe;jd;): ,iyapd; Edp gw;Wf; fk;gpahf 

khwpAs;sJ.  
 
 igrk; rl;iltk; (gl;lhzp): jhtuj;jpd; Edpr; rpw;wpiyfs; gw;Wf; 

fk;gpfshf khwpAs;sd.  
 
nrq;fhe;js; gl;lhzp: 
  
 ,iyj; njhopy;> ,iy fhk;G (my;yJ) gpy;NyhL: mNf~pah 

MhpFypghh;kp]; jhtuj;jpy; ,iyf;fhk;G mfd;W> ,iyNghy; khwp 
,iy nra;a Ntz;ba xspr;Nrh;f;if Ntiyia ,iyf;fhk;G 
Nkw;nfhs;fpwJ.  

 nfhy;ypfs;: iel;u[d; Cl;lr;rj;J ,y;yhj ,lj;jpy; thOk; 
jhtuq;fs; mjw;Fj; jFe;jhw; Nghy; jk;ik khw;wpf; nfhs;fpd;wd.  

 
 neg;gd;j]; jhtuj;jpy; ,iyfs; FLitfshf khwpg; G+r;rpfisAk; 

kw;WK; rpW tpyq;FfisAk; fth;e;J ,Of;fpd;wd. ,iyapd; 
cl;gFjp clNd nrhpkhd nehjpfisr; Ruf;fpd;wJ. ,e;j 
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nehjpfisg; gad;gLj;jp ,iyfs; G+r;rpfisr; cl;nfhz;L 
mtw;wplkpUe;J iel;u[idg; ngWfpd;wd. 
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8th Book 
   myF – 8 

 
caphpdq;fspd; mikg;G epiyfs;  

 
mwpKfk; 
 

 cdJ gs;sp tshfk; my;yJ Chpd; Rw;Wg; Gwg;gFjpapy; cw;W 
Nehf;Fk; NghJ> vz;zpf;ifapy; mlq;fhj ntt;NtW tifahd 
tpyq;fpdq;fisg; ghh;f;fyhk;. ekJ fz;fSf;Fg; Gydhfhj mkPgh 
Kjy; kpfg; nghpa tpyq;Ffshd ePyj;jpkpq;fyk; kw;Wk; ahidfs; 
tiu tpyq;fpdq;fs; fhzg;gLfpd;wd. NtwghLfs; caphpdq;fspd; 
mstpy; kl;Lky;yhJ> mtw;wpd; rpf;fyhd nry;> jpRf;fs;> cly; 
mikg;G Nghd;wtw;wpYk; fhzg;gLfpd;wd. ,jw;F caphpdq;fspd; 
xUq;fikg;G vd;W ngah;.  

 
 caphpdq;fspd; xUq;fikg;ghdJ fPo;epiy kl;l caphpdq;fspypUe;J 

cah; epiykl;l caphpdq;fs; tiu ntt;Ntwhf cs;sJ. ,J jpR> 
cWg;G> cWg;G kz;lyk; kw;Wk; caphpdk; vd;w thpirapy; 
mike;Js;sJ. ,it xt;nthd;Wk; caphpdq;fspd; xUq;fikg;G 
kw;Wk; gbepiyfisf; Fwpf;fpd;wd. ,it midj;Jk; tsh;r;rp> 
tsh;rpij khw;wk;> ,dg;ngUf;fk; kw;Wk; NkYk; gy nray;ghLfisf; 
nfhz;Ls;sd. ehk; jw;Nghija ghlg;gFjpapy; caphpdq;fspd; 
mikg;G epiyfis rhpahd vLj;Jf;fhl;Lld; fw;f cs;Nshk;.  

 
 caphpapy; xUq;fikg;G epiyfs; fPo;epiy kl;;lq;fs;> Nky;epiy 

my;yJ cah;epiy kl;lq;fs; vd ,U epiyfspy; fhzg;gLfpd;wd.  
 
nry;fs; kw;Wk; jpRf;fspd; xUq;fikg;G:  
 
 nry; vd;gJ 'caphpdq;fspy; Fwpg;gpl;l nraiyr; nra;aj; jFe;j> 

kpfr;rpwpa mikg;G kw;Wk; nray; myF' MFk;. xUnry; caphpfs; 
jq;fs; tho;f;ifapd; midj;Jr; nray;ghLfisAk;> gpw nry;fspd; 
cjtpapd;wp jhkhfNt nra;af; $bait MFk;. nry;fs; nghJthf 
caphpdq;fspd; mikg;G myFfs; (building blocks) vdg;gLfpd;wd. 
mkPgh Nghd;w xU nry; caphpdq;fs;> cah;epiy caphpdq;fisg; 
Nghd;W midj;J caph; nray;fisAk; nra;fpd;wd. mkPgh xU 
nry;yhy; MdJ. cah;epiy caphpdq;fs; gy Nfhb nry;fshy; 
Mdit. ghf;Bhpah> <];l; kw;Wk; mkPgh Nghd;w caphpfspd; 
clyhdJ xU nry;iyf; nfhz;Ls;sjhy; ,it xU nry; caphpdk; 
(Single celled organism) vd;wiof;fg;gLfpd;wd. kdpjd;> gRf;fs; 
kw;Wk; kuq;fs; Nghd;w nghpa caphpdq;fs; gy nry;fisf; 
nfhz;Ls;sjhy; ,it gy nry; caphpdk; ( vd;wiof;fg;gLfpd;wd. 
,NjNghy; clyhdJ ntt;NtW xUq;fikg;G kl;lq;fisf; 
nfhz;lJ. nry;fs; jpRf;fisAk;> jpRf;fs; cWg;GfisAk;> 
cWg;Gfs; cWg;G kz;lyq;fisAk; cUthf;Ffpd;wd.  
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GNuhNfhpahl;Lfs; kw;Wk; A+Nfhpahl;Lfs;:  
 
 mikg;G xOq;Fghl;bd; mbg;gilapy; caphpdq;fs; GNuhNfhpahl;Lfs; 

kw;Wk; ANfhpahl;Lfs; vd tifg;gLj;jg;gLfpd;wd. ghf;Bhpah> 
raNdhghf;Bhpah kw;Wk; ikf;Nfhgpsh];kh Nghd;w caphpdq;fspy; 
cl;fU fhzg;gLtjpy;iy. vdNt ,t;Taphpdq;fs; GNuhNfhpahl;Lfs; 
vd miof;fg;gLfpd;wd. ,Ug;gpDk; mkPgh Nghd;w tpyq;Ffs; kw;Wk; 
jhtuq;fspy; rt;tpdhy; #og;gl;l njspthd cl;fU fhzg;gLfpwJ. 
,e;j caphpdq;fs; A+NfhpNahl;Lfs; vd miof;fg;gLfpd;wd.  

 
caphpay; xUq;fikg;gpd; kl;lq;fs;:  
 
 caphpay; xUq;fikg;gpd; kl;lq;fs; vd;git vspa 

caphpdq;fspypUe;J kpfTk; rpf;fyhd caphpdq;fs; tiu 
mikf;fg;gl;l thpirf;fpuk mikg;ghFk;. mZf;fspypUe;J 
%yf;$Wfs;> nry;fs;> jpRf;fs;> cWg;Gfs;> cWg;G kz;lyq;fs;> 
caphpdk;> ,dj;njhif> rKjhak;> #o;epiy kz;lyk; kw;Wk; 
,Wjpahf caph;f;Nfhsk; vd;w thpirapy; ,J cs;sJ.  

 
nry;:  
 
 nry; vd;gJ caphpdq;fspd; mikg;G kw;Wk; nray; myF MFk;. 

nry;fs; nghJthf 'caphpdq;fspd; fl;Lkhdf; fw;fs;' 
vdg;gLfpd;wd. nry;fisg; gw;wpa gbg;G nry; caphpay; vdg;gLk;. 
nry;fs; rt;tpdhy; #og;gl;l irl;Nlhgpshrj;ijf; nfhz;Ls;sd. 
,e;j irl;NlhgpshrkhdJ Gujq;fs;> cl;fU mkpyq;fs; Nghd;w gy 
caphpay; %yf;$Wfisg; ngw;Ws;sd. nry;fs; mtw;wpd; msT 
kw;Wk; tbtj;ijg; nghWj;jtiu ngUkstpy; NtWghLfisf; 
nfhz;Ls;sd. nry;ypd; GNuhl;Nlh gpshrk; vd;gJ ikaj;jpyike;j 
Nfhs tbt cl;fUitAk;> irl;Nlhgpshrj;jpy; mike;j mfg;gpshr 
tiy> ikl;Nlhfhz;bhpah> Nfhy;if cly;fs;> nrd;l;hpNahy;fs;> 
hpNghNrhk;fs; Nghd;w gy nry; Ez;ZWg;GfisAk; cs;slf;fpaJ. 
xt;nthU nry; Ez;ZWg;Gk; xU Fwpg;gpl;l gzpiar; nra;fpwJ.  

  
 tpyq;Ffspy; nry;fspd; msT ikf;uhd; (μ) vd;w myfhy; 

msf;fg;gLfpwJ. (1 nr.kP = 10 kp.kP> 1 kp.kP = 1000 ikf;uhd;)> 
nry;fspd; ruhrhp msT 0.5 Kjy; 20 ikf;uhd; tpl;lk; tiu 
NtWgLfpwJ. ghf;Bhpahtpd; msT kpfr; rpwpajhf ,Uf;Fk;. (1 – 2 
μm) kdpj clypd; kpfr; rpwpa nry; ,uj;j rptg;gZf;fs; (tpl;lk; 7 
μm) kw;Wk; kpf ePz;l nry; 90 – 100 nr.kP tiu ePsk; nfhz;l 
euk;G nry; MFk;. kdpj mz;l nry; 100 μm msTilaJ. gy nry; 
tpyq;Ffspy; kpfg; nghpa nry;> neUg;Gf; Nfhopapd; Kl;il MFk;. 
,J 170 kp.kP × 130 kp.kP msTilaJ. ,J ,uj;j rptg;gZf;fis 
tpl 25>000 klq;F nghpaJ. 0.0001 kp.kP msTila ikf;Nfh 
gpsh];khNt kpfr;rpwpa ghf;Bhpak; MFk;.  
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tbtk;:  
  nry;fs; ntt;NtW tbtk; nfhz;lit. nghJthf mit> mtw;wpd; 

gzpapidg; nghWj;J NtWgLfpd;wd. rpy nry;fs; Kl;il my;yJ 
cUz;il tbtk; nfhz;lit. NtW rpyNth ePskhdit. rpy 
nry;fs; ePskhf> ,U KidfSk; $H;ikahf mike;J fjph; tbtk; 
nfhz;Ls;sd. euk;G nry;fs; Nghd;w rpy nry;fs; fpisj;jit. 
mkPgh Nghd;w nry;fs; ntspg;Gwj;jpy; xOq;fw;w tbtk; nfhz;L> 
Fwpg;gpl;l fhy ,ilntspfspy; jq;fs; tbtj;ij khw;wpf; 
nfhs;fpd;wd.  

 
%yr;nry; 

      %yr;nry; vd;gJ xU mbg;gil nry; MFk;.  ,r;nry; Njhy;> 
nry;> jirr;nry; my;yJ euk;G nry; Nghd;w ve;j tif nry;yhfTk; 
khWghlilAk; jd;ik nfhz;lJ.  ,it kpf Ez;zpa nry;fs; MFk;.  
%yr;nry;fs; clypy; ghjpg;gile;j jpRf;fis Fzg;gLj;j my;yJ 
khw;wp mikf;f cjTfpd;wd.  kdpj clypd; cs;NsNa mike;j> 
rhpnra;Ak; mikg;ghf %yr;nry;fs; fUjg;gLfpd;wd.  xU kdpjdpd; 
tho;ehs; ,Wjp tiu ,it Gjpa nry;fis cUthf;fpf; nfhz;Nl 
,Uf;fpd;wd. 
 
jpRf;fs;:  
 
 xUq;fpize;J xU Fwpg;gpl;l gzpiar; nra;fpd;w> xNu khjphpahd 

mikg;G nfhz;l nry;fspd; njhFg;Ng jpR vdg;gLk;. ,it vspa 
jpRf;fs; kw;Wk; $l;Lj; jpRf;fs; vd ,U tifg;gLk;. vspa jpRf;fs; 
xNu tifahd nry;fshy; Mdit. $l;Lj; jpRf;fs; ntt;NtW 
tifahd nry;fisf; nfhz;lit. vdNt vspa jpR xUkaj; 
(homogeneous) jd;ikAk;> $l;Lj; jpR gd;kaj; (heterogeneous) 
jd;ikAk; nfhz;lJ vdyhk;.  

 
jpRf;fspd; tiffs;:  
 
mikg;G kw;Wk; gzpiag; nghWj;J jpRf;fs; ehd;F tifg;gLk;.  
 

 vgpjPypay; (ciwaPl;L) jpRf;fs; (ghJfhg;gpw;F)  
 

 jir (RUq;Fjy;) jpRf;fs; (mirT kw;Wk; ,lg;ngah;r;rp) 
 

 ,izg;Gj; (jhq;Fjy;) jpRf;fs; (clypd; ntt;NtW 
mikg;Gfis ,izj;jy;). 
 

 euk;Gj; jpRf;fs; (euk;Gj; J}z;ly;fisf; flj;Jjy;). 
 

rpf;fyhd ve;j caphpdKk; ehd;F mbg;gilj; jpRf;fis kl;LNk 
ngw;Ws;sd 
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.  
 
cWg;Gfs;:  
 
 ,uz;L my;yJ mjw;F Nkw;gl;l jpRf;fshy; Mf;fg;gl;L> xU 

Fwpg;gpl;l gzpiar; nra;af;$ba mikg;Ng cWg;G vdg;gLk;. xNu 
tpjkhd gzpiar; nra;af;$ba xU FOthd cWg;Gfspd; njhFg;G 
cWg;G kz;lyk; vdg;gLk;. (vLj;Jf;fhl;lhf> %is> ,jak;> 
EiuaPuy;> rpWePufk;> fy;yPuy; Nghd;w xt;nthU cWg;Gk; 
jdpj;jdpahfj; jkJ gzpfisr; nra;fpd;wd. ngUk;ghyhd cWg;Gfs; 
ehd;F tifahd jpRf;fshy; Mf;fg;gl;Ls;sd. cjhuzkhf> 
FlyhdJ jdJ cl;Gwr;Rthpy; vgpjPypaj; jpRf;fisf; nfhz;Ls;sJ.  

 
 ,j;jpRf;fs; nehjpfisr; Ruf;fTk;> Cl;lr; rj;Jf;fis cwpQ;RTk; 

gad;gLfpd;wd. vgpjPypaj; jpR> jirj;jpR mLf;Ffshy; 
%lg;gl;Ls;sJ. jirj;jpR czTf;$io miyapaf;fj;jpd; 
(Peristalitic) %yk; fPo;Nehf;fp efh;j;Jtjw;Fg; gad;gLfpwJ. ,uj;jj; 
jpRTk; Flypy; gha;e;J> Flyhy; cwpQ;rg;gl;l Cl;lr; rj;Jf;fis 
clypd; gy ghfq;fSf;Ff; flj;j cjTfpwJ. NkYk;> FlyhdJ 
euk;Gj; jpR %yk; %isAld; ,izf;fg;gl;L> %is jUk; 
jfty;fis vLj;Jr; nry;fpwJ.  

 
ehk; jw;NghJ fz;zpd; mikg;ig tphpthff; fhz;Nghk;.  
 
fz; - ghh;itg; GyDWg;G:  
 
 fz;> kdpj clypd; Kf;fpakhd GyDWg;GfSs; xd;whFk;. 

fz;zhdJ nghJthf ghh;g;gjw;Fk;> epwq;fisg; gphpj;jwptjw;Fk; 
(kdpjf; fz;zhy; 10 kpy;ypad; Kjy; 12 kpy;ypad; epwq;fis 
NtWgLj;jpg; ghh;f;f ,aYk;)> kdpj clypd; caph;f; fbfhuj;ijg; 
NgZtjw;Fk; gad;gLfpwJ. kdpjf; fz;zhdJ xspia 
xUq;fpizj;jy;> Ftpj;jy; kw;Wk; nghUspd; gpk;gj;ij 
cUthf;Ftjw;fhf xspia nyd;R topNa nrYj;Jjy; Mfpa 
gzpfisr; nra;tjd; %yk; Gifg;glf;fUtpAld; xg;gplg;gLfpwJ.  
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 kdpjf; fz; kw;Wk; mjd; nray;ghLfisg; gw;wpg; Ghpe;J nfhs;s 
fz;zpd; mikg;ig mwptJ mtrpakhfpwJ.  

 
kdpjf; fz;zpd; mikg;G kw;Wk; nray;ghL:  
 
 kdpjdpd; fz;zhdJ gy;NtW ghfq;fs; ,ize;J Nfhs tbtkhf 

cUthf;fg;gl;;l> clypd; rpf;fyhd GyDWg;G MFk;. fz;zpd; 
xt;nthU ghfKk;> xU Fwpg;gpl;l gzpiar; nra;Ak; tifapy; 
mike;Js;sJ. kdpjf; fz;zpd; mikg;ghdJ cs;sikg;g kw;Wk; 
Gw mikg;G vdg; gphpf;fg;gl;Ls;sJ.  

 
fz;zpd; Gw mikg;G:  
 
 fz;zpd; ntspg;Gwkhfj; njhpaf;$ba ghfq;fs; ,ize;J fz;zpd; 

Gw mikg;ig cUthf;Ffpd;wd.  
 
];fpspuh (tpopntspg glyk;) (Sclera): ,J cWjpahd> jbj;j ntz;zpw 
ciwahf mike;J fz;zpd; cs;ghfq;fisg; ghJfhf;fpwJ. fz;zpd; 
ntz;ikg; gFjpahf ,jid ehk; mwpfpNwhk;.  
 
fz;[q;bth (conjunctive): ,J tpopntspg;glyk; KOtJk; %bAs;s 
nky;ypa xsp CLUTk; rt;thFk;. ,r;rt;T rpwpa mstpy; Nfhio kw;Wk; 
fz;zPiur; Rue;J> fz;iz <ukhfTk;> njspthfTk; itj;Jf; 
nfhs;fpwJ.  
 
fhh;dpah (tpop ntz;glyk;) (Cornea): ,J fz; ghit kw;Wk; fUtpop 
(Ihp];) apd; kPJ glh;e;Js;s xsp CLUTk; Njhy; glyk; MFk;. 
fz;fSf;Fs; EioAk; xspia tpyfyilar; nra;tNj ,jd; gzpahFk;.  
 
Ihp]; (fUtpop (leris): ,J fz;zpd; epwKs;s gFjpia cUthf;Fk; 
epwkpfshyhd jpRg;glyk; MFk;. ,jd; Kjd;ikahd gzp fz;zpDs; 
EioAk; xspapd; msTf;Nfw;g fz; ghitapd; msitf; 
fl;Lg;gLj;JtjhFk;.  
 
 fz;ghit (pupil): ,J fUtpopapd; ikaj;jpyike;j rpW JisahFk;. 

,J xspia fz;zpd; cs;Ns mDg;GfpwJ.  
 
fz;zpd; cs;sikg;G:  
 
 fz;zpd; cs;sikg;G fPo;f;fz;l ghfq;fisf; nfhz;Ls;sJ.  
 
nyd;R (Lense):  
 
 ,J xsp CLUTk;> ,U Ftpa (Bifocal), mt;tg;NghJ 

khw;wpaikj;Jf; nfhs;Sk; jpwDila fz;zpd; ghfkhFk;. 
nyd;rhdJ fhh;dpahtpd; cjtpAld; cs;Eioe;j xspia tpyf;fp> 
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tpopj;jpiu kPJ Ftpar; nra;J> tpopj;jpiuapy; gpk;gj;ij 
cUthf;FfpwJ.  

 
tpopj;jpiu (Retina):  
 
 ,J fz;zpd; gpd; gFjpapy; mike;J> gpk;gq;fis cUthf;Fk; 

glyk; MFk;. ,JNt fz;zpd; %d;whtJ kw;Wk; cs; mLf;F MFk;. 
,jpy; xsp czh;thq;fpfs; ($k;G kw;Wk; Fr;rp nry;fs;) ,Ug;gjhy;> 
xspahy; kpFe;j J}z;ly; milaf;$baJ. tpopj;jpiuahdJ 
xspf;fjph;fis kpd; J}z;ly;fshf khw;wp mtw;iw ghh;it euk;gpd; 
topahf %isf;F mDg;Gk; gzpiar; nra;fpwJ.  

 
ghh;it euk;G:  
 
 ,J fz;fspd; ,Wjpapy; tpopj;jpiuapd; gpd;Gwk; mike;Js;sJ. 

ghh;it euk;G midj;J euk;Gj; J}z;ly;fisAk;> xsp 
czh;thq;fpfspypUe;J ngw;W %isf;F vLj;Jr; nry;fpwJ. ,e;euk;G 
,y;yhtpby; ghh;it vd;gJ rhj;jpakpy;iy.  

 
 mf;Ft]; jputk; (Kd; fz;ziw jputk;): ,J nyd;Rf;Fk;> tpop 

ntz;glyj;Jf;Fk; ,ilNa epuk;gpAs;s ePh;k jputkhFk;. ,J 
nyd;Rf;Fk;> tpop ntz;glyj;Jf;Fk; Cl;lkspf;fpwJ.  

 
 tpl;hpa]; jputk; (gpd; fz;ziw jputk;): ,J fz;zpd; cl;gFjp 

KOtijAk; epiwe;Js;s miuj;jpz;k> xsp CLUTk;> 
nfhonfhog;ghd nghUshFk;. ,J fz;zpd; tbtj;ijg; 
guhkhpf;fpd;wJ.  

 
cWg;G kz;lyk;:  
 
 xj;j cWg;Gfs; xd;W Nrh;e;J cWg;G kz;lyj;ij cUthf;fp 

Fwpg;gpl;l xU gzpia xUq;fpize;J nra;fpd;wd. ,jaKk;> ,uj;jf; 
Foy;fSk; ,ize;J ,uj;j Rw;Nwhl;l kz;lyj;ij cUthf;Ffpd;wd. 
%f;F> njhz;il> Rthrf;Foha;> EiuaPuy;fs; kw;Wk; cjutpjhdk; 
Nghd;wit ,ize;J Rthr kz;lyk; cUthfpd;wJ. czTf;Foha;> 
,iug;ig> Rthr kz;lyq;fs;> Kd; rpWFly; kw;Wk; Fly;fs; 
,ize;J nrhpkhd kz;lyk; cUthfpwJ. ,Nj Nghy; ehskpy;yhr; 
Rug;gp kz;lyk;> vYk;G (rl;lf) kz;lyk;> rpWePuf kz;lyk;> Neha;j; 
jilfhg;G kz;lyk; Nghd;wit gpw cWg;G kz;lyq;fshFk;.  

  
 cWg;G kz;lyj;jpw;fhd vLj;Jf;fhl;lhf kdpjdpd; Rthr 

kz;lyj;ij tphpthff; fhz;Nghk;.  
 
Rthr kz;lyk;  
 
 ekJ Rthr kz;lyk; tspkz;lyj;jpw;Fk; EiuaPuYf;Fk; ,ilNa 

thA ghpkhw;wj;jpy; <LgLk; midj;J cWg;GfisAk; nfhz;Ls;sJ. 
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,it midj;Jk; ,ize;J fhzg;gLtjw;F Rthrg; ghij vd;W 
ngah;.  

 
%f;F:  
 
 ehk; fhw;iw ehrpj;Jis topahf cs;spOf;fpd;Nwhk;. ehrpj; Jisfs; 

ehrpf;Fopahf njhlh;fpd;wd. ,f;Fopapd; cl;Gwr; Rth; Ez;zpa 
Nuhkq;fs; kw;Wk; Nfhio Rug;G nry;fshy; MdJ. ,it xl;Lk; 
jd;ik kw;Wk; <ug;gjj;ijAk; cUthf;Ffpd;wd. Nuhkk; kw;Wk; 
Nfhio Mfpait J}Rf;fisAk; Ez;ZaphpfisAk; tbfl;b mit 
Rthrg; ghijapd; cs;Ns Eiotijj; jLf;fpd;wd. %f;fpy; cs;s 
,uj;j ehsq;fs; cs;spOf;fg;gLk;. fhw;iw ,jkhf (ntg;gkhf) 
itj;Jf; nfhs;s cjTfpd;wd.  

 
%r;Rf;Foha;:  
 
 ehrpf; Fopia mLj;J> fhw;whdJ njhz;ilapDs; EiofpwJ. gpwF 

mJ buf;fpah vd;Dk; %r;Rf; Foha;f;Fs; nry;fpwJ kPSk; jd;ik 
nfhz;l ,e;j %r;Rf;Foha;> fOj;J KOtJk; kw;Wk; khh;giwapd; 
ghjp tiuapYk; ePs;fpwJ. njhz;ilf;Fk;> %r;Rf;Foha;f;Fk; ,ilNa 
rpwpa fhw;Wg; ghijahf Fuy;tis vd nghJthf miof;fg;gLk; 
yhhpq;]; (Larynx) fhzg;gLfpwJ. jir kbg;Gfshy; Md 
Fuy;igahdJ fhw;W EioAk; NghJ mjph;tile;J xypia 
vOg;GfpwJ.  

 
%r;Rf;fpisf; Foha;:  
 
 %r;Rf;Foha; ,uz;L %r;Rf; fpisf; Foy;fshfg; gphpfpwJ. xt;nthU 

%r;Rf; fpisf; FoYk; EiuaPuypDs; Eioe;J NkYk;> gy 
fpisfshfg; gphpe;J Ez; fpisf; Foy;fshf khWfpwJ.  

 
EiuaPuy;:  
 
 EiuaPuy;fs; vd;git fhw;wpy; cs;s Mf;]p[id vLj;Jf; nfhs;s 

cjTk;> khh;giwapy; fhzg;gLk; cWg;GfshFk;. ,it clypypUe;J 
ntsptpLk; fhh;gd; il Mf;i]il ntspNaw;wTk; cjTfpd;wd.  

 
 ,lJ EiuaPuyhdJ ,jaj;jpw;F ,lkspf;Fk; tifapy; tyJ 

EiuaPuiy tpl rw;W rpwpajhf cs;sJ. EiuaPuy;fspDs; xt;nthU 
%r;Rf;fpisf; FoYk; nfhj;jhd fhw;W Ez;ziwfshf KbfpwJ.  

 
 EiuaPuy;fs; khh;giwapd; xt;nthU GwKk; fhzg;gLk; gQ;R Nghd;w 

kPSk; igfshFk;. khh;giwahdJ KJFg;Gwj;jpy; KJnfYk;ghYk; 
tapw;Wg;Gwj;jpy; khh;ngYk;ghYk; gf;fthl;by; tpyh vYk;GfshYk;> 
mbg;Gwj;jpy; Ftpe;j cjutpjhdj;jhYk; #og;gl;Ls;sJ.  
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fhw;W Ez;ziwfs;:  
 
 ,it kpf Ez;zpaitahf ,Ue;j NghjpYk; ekJ Rthrkz;lyj;jpd; 

nray;kpF mikg;Gfshf mike;Js;sd. 480 kpy;ypad; fhw;W 
Ez;ziwfs; ruhrhpahf ekJ EiuaPuypy; fhzg;gLfpd;wd. 
EiuaPuy;fspDs; fhzg;gLk; fhw;W Ez;ziwfspd; nkhj;jg; gug;G 
2000 rJu mbfSf;F Nky; my;yJ ekJ clw;gug;igg;Nghy 100 
klq;F mjpfkhf ,Uf;Fk;. fhw;W Ez;ziwfs; Mf;]p[d; kw;Wk; 
fhh;gd; il Mf;i]bd; thAg; ghpkhw;wj;jpw;F cjTfpd;wd.  

 
Rthrr; nraypay;:  
cl;Rthrk; (Inspiration): 
 

 fhw;iw EiuaPuy;fspDs; vLj;Jf; nfhs;Sk; epfo;T cl;Rthrk; 
vdg;gLk; cl;Rthrj;jpd; NghJ khh;ngYk;G Nky; Nehf;fpAk;> 
ntspNehf;fpAk; js;sg;gLtNjhL> cjutpjhdk; fPo;Nehf;fpAk; 
,Of;fg;gLfpwJ. ,jdhy; khh;giwapd; nfhs;ssT mjpfhpj;J> 
mOj;jk; FiwfpwJ. EiuaPuy;fspDs; mOj;jk; Fiwe;J 
ntspf;fhw;whdJ EiuaPuy;fspDs; EiofpwJ. ,q;f fhw;Wf;Fk; 
,uj;jj;jpw;Fk; ,ilNa thAg; ghpkhw;wk; epfo;fpwJ.  

 
    Xa;T epiyapy; cs;s xU tsh;e;j kdpjd; ruhrhpahf epkplj;jpw;F 
15-18 Kiw %r;ir cs;spOj;J ntsptpLfpd;whd;.  fLk; clw;gap;w;rpapd; 
NghJ ,r;Rthr tPjk; epkplj;jpw;F 25 KiwfSf;Fk; Nkyhf ,Uf;Fk;.  

    Gifg;gpbj;jy; EiuaPuy;fis Nrjg;gLj;JfpwJ.  Gifg;gpbj;jy; 
Gw;WNeha;f;F fhuzkhtjhy; mij jtph;j;jy; eyk;. 

    cq;fSf;F Jk;ky; Vw;gLk;NghJ ePq;fs; ehrpj; Jthuq;fis 
%bf;nfhs;s Ntz;Lk;.  ,jd;%yk; NehAz;lhf;Fk; may; nghUs;fs; 
mUfpy; ,Ug;gth;fSf;F Neha;j;njhw;W Vw;glhky; jLf;f KbAk;. 
 
ntspr;Rthrk; (Expiration):  

 EiuaPuy;fspypUe;J fhw;iw ntspNaw;Wk; epfo;T ntspr; Rthrk; 
vdg;gLk;. ntspr; Rthrj;jpd; NghJ EiuaPuy;fs; fhw;iw mjpf 
tpirAld; ntspj;js;Sfpd;wd. tpyh vYk;gpilj; jirfs;> 
kPl;rpaile;J> khh;giwapd; Rth; mjd; gioa epiyf;Fj; jpUk;GfpwJ. 
cjutpjhdKk;> kPl;rpaile;J khh;giwapy; Nky; Nehf;fp efh;fpd;wJ. 
,jd; fhuzkhf khh;giwapd; mOj;jk; Gwr;#oiy xg;gpLk; NghJ 
mjpfhpf;fpwJ. khh;giwf;Fk; tspkz;lyj;jpf;Fk; ,ilNa fhzg;gLk; 
,e;j mOj;j NtWghl;lhy; fhw;whdJ tpirAld; ntspNaWfpwJ. 
EiuaPuy;fspypUe;J fhw;W ntspNaw;wg;gLk; ,e;epfo;tpy; jirfs; 
VJk; gq;F ngwhjjhy; ,J nrayw;w epfo;thff; fUjg;gLfpwJ.  

 
fhw;W Ez;ziwfspDs; thAg; ghpkhw;wk;:  
 fhw;W Ez;ziwfspDs; cs;spOf;fg;gLk; fhw;wpy; cs;s 

Mf;]p[dpd; msT mq;Fs;s ,uj;jf; Foy;fspDs; cs;s 
Mf;]p[dpd; msit tpl mjpfk;. ,jdhy; vspa guty; %yk; 
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Mf;]p[d; ,uj;jj;jpDs; EiofpwJ. ,uj;jj;jpy; cs;s 
`PNkhFNshgpd; Mf;]p[Dld; ,ize;J Mf;]p`PNkhFNshgpd; Mf 
khWfpwJ. Mf;]p[id Rke;J nfhz;L ,uj;jkhdJ ,uj;jf; Foy;fs; 
topNa ,jaj;ij milfpwJ ,jak; RUq;fp ,e;j Mf;rp[d; cs;s 
uj;jj;ij clypd; midj;J jpRf;fSf;Fk; mDg;GfpwJ. jpRf;fs; 
ntspNaw;Wk; fhh;gd; il Mf;i]L ,uj;jj;jpd; topNa fhw;W 
Ez;ziwfSf;F vLj;J tug;gLfpwJ. ,uj;jj;jpypUe;J guty; 
Kiwapy; fhh;gd; il Mf;i]L fhw;W Ez;ziwfspy; Eioe;J 
ntspr; Rthrj;jpd; NghJ cliy tpl;L ntspNaw;wg;gLfpwJ.  

 
ntspr;Rthrj;jpw;Fk; ,ilNa cs;s NtWghL:  
 

cl;Rthrk;  ntspr;Rthrk; 
cjutpjhdj; jirfs; 
RUq;Ffpd;wd 

cjutpjhdj; jirfs; 
kPl;rpailfpd;wd.  

cjutpjhdk; fPo;Nehf;fp 
efh;fpwJ 

cjutpjhdk; Nky;Nehf;fp efh;fpwJ. 

tpyh vYk;Gfs; Nky; kw;Wk; 
ntsp Nehf;fp efh;fpd;wd.  

tpyh vYk;Gfs; fPo;Nehf;fp 
efh;fpd;wd.  

khh;giwapd; nfhs;ssT 
mjpfhpf;fpwJ 

khh;giwapd; nfhs;ssT FiwfpwJ 

fhw;W %f;fpd; topahf 
EiuaPuYf;Fs; EiofpwJ. 

fhw;W %f;fpd; topahf 
EiuaPuypypUe;J ntspNaWfpwJ 

 
rPuhd cly; epiy (jd;dpiy fhj;jy;)  
 
 caph; tho;tjw;F VJthf kdpj clypay; kz;lyk; Rakhfj; 

jd;idj;jhNd xOq;FgLj;jpf; nfhz;L rkepiyiag; ghukhpg;gJ 
jd;dpiy fhj;jypd; Kf;fpag; gz;ghFk;.  

 
 RUf;fkhf nrhy;y Ntz;Lnkd;why; jd;dpiyfhj;jy; vd;gJ 

caph;tho;tjw;fhf xU tpyq;fpDila cs; #o;epiyia rPuhfg; 
guhkhpj;jy; vd;gijNa Fwpf;fpwJ.  

 
 xUq;fpizT kw;Wk; xUq;fpizg;G gzpfs; euk;G kz;lyk; kw;Wk; 

ehskpy;yhr; Rug;G kz;lyq;fspd; %yk; fl;Lg;gLj;jg;gLfpd;wd.  
 
 cly; ntg;gepiy mjpfhpf;Fk; NghJ clypypUe;J tpah;it cw;gj;jp 

nra;ag;gl;L mjpfkhd cly; ntg;gepiy Fiwf;fg;gl;L 
rPuhf;fg;gLfpd;wJ. cly; ntg;gepiy FiwAk; NghJ jirr; 
nray;ghL kw;Wk; eLf;fj;jpd; %yk; ntg;gk; cw;gj;jp nra;ag;gl;L 
cly; ntg;gepiy rPuhf;fg;gLfpd;wJ. ,J jd;epiy fhj;jYf;fhd 
vLj;Jf;fhl;lhFk;.  

 
 ,uj;j rh;f;fiuapd; msTf; fl;Lg;ghL kw;nwhU vLj;Jf;fhl;lhFk;. 

,uj;jj;jpy; rh;f;fiuapd; msT mjpfhpf;Fk; NghJ ,d;Rypd; cw;gj;jp 
nra;ag;gLk; kw;Wk; ,uj;jj;jpd; rh;f;fiu msT FiwAk; NghJ 
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FSNfhfhd; `hh;Nkhd; cw;gj;jp nra;ag;gLfpwJ. ,jd; %yk; ,uj;j 
rh;f;fiu msT rPuhfg; guhkhpf;fg;gLfpd;wJ.  

 
guty; (tputy;):  
 
 %yf;$Wfs; mjpf nrwpTila gFjpapypUe;J> Fiwe;j nrwpTila 

gFjpf;Fj; jhdhfNt ,lk;ngah;r;rp miltJ guty; vdg;gLk;. Clfk; 
KOikf;Fk; rk nrwpit milar; nra;tJ ,jd; tpisthFk;.  

 
 vhpAk; CJgj;jpapd; kzk; miw KOtJk; guTjy;> nry; rt;tpd; 

topNa %yf;$Wfs; CLUtpr; nry;Yjy; Mfpait guty; Kiwf;F 
vLj;Jf;fhl;LfshFk;. gutYf;F kpf vspa tpsf;fkhf ePhpy; xU 
nrhl;L ePy ik my;yJ rptg;G ik tpLtijf; $wyhk;. 

 
 miwapd; xU Xuj;jpy;> CJgj;jpia gw;w itj;jhy; rpwpJ Neuj;jpy; 

vd;d epfOk;? eP vt;thW czh;fpwha;? mjd; kzk; miw KOtJk; 
guTfpwjh? %yf;$Wfs; mjpf nrwpTila gFjpapypUe;J Fiwe;j 
nrwpTila gFjpf;F ,lg;ngah;r;rp milfpd;wd. CJgj;jpapd; Gif 
fhw;wpy; gutp cs; %f;if miltjhy; mjd; kzj;ij Efu 
KbfpwJ.  

 
rt;T+L guty;:  
 
 ePh;j;j fiurypy; ,Ue;J nrwpT kpf;f fiurYf;F fiug;ghdpd; 

%yf;$Wfs; miu flj;jp my;yJ Njh;Tf; flj;J rt;tpd; topNa 
,lk;ngah;r;rp milAk; epfo;r;rp rt;T+L guty; vdg;gLk;. rt;tpd; ,U 
GwKk; nrwpT rk epiyia milAk; tiu ,t;thW fiug;ghdpd; 
%yf;$Wfs; nrwpT Fiwe;j fiurypy; ,Ue;J (fiug;ghd; mlh;j;jp 
mjpfkhd fiury;) nrwpT kpf;f fiurYf;F (fiug;ghd; mlh;j;jp 
Fiwthd fiury;) efh;fpd;wd.  

 
 nry;ypw;F cs;NsAk;> ntspNaAk;> %yf;$Wfs; ,lk; ngah;tJ 

nry;fisr; #o;e;Js;s fiurypd; nrwpitg; nghWj;jjhFk;. ,jidg; 
nghWj;J rt;T+L gutypd; epiyapid %d;whf tifg;gLj;jyhk;.  

 
1. xj;j nrwpT fiury; (Isotomic): ,q;F nry;ypd; cl;Gwf; fiurypd; 

nrwpTk; ntspg;Gwf; fiurypd; nrwpTk; xNu khjphpahf ,Uf;Fk;.  
 

2. Fiw nrwpT fiury; (hypotomic): ,q;F nry;ypd; ntspapy; cs;s 
fiurypd; nrwpT cs;Ns cs;s fiurypd; nrwpit tpl FiwT. 
mjdhy; ntspapypUe;J ePuhdJ> nry;ypd; cs;Ns nry;fpwJ.  
 

3. kpif nrwpT fiury; (Hypertomic): ,q;F nry;ypd; ntspapy; 
cs;s fiurypd; nrwpT cs;Ns cs;s fiurypd; nrwpit tpl 
mjpfk;. ,jdhy; ePuhdJ nry;iytpl;L ntspNaWfpwJ.  
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CLguty; xOq;FghL (osmoregulation):  
 

 CLguty; xOq;FghL vd;w nrhy;yhdJ 1902-,y; N`hgh; vd;gtuhy; 
mwpKfg;gLj;jg;gl;lJ. xU caphpahdJ mjd; clypd; ePh;r; 
rkepiyia xOq;FgLj;jp mjd; jd;epiy fhj;jiyg; guhkhpf;Fk; 
nraNy CLguty; xOq;FghL vdg;gLk;. ,J mjpfg;gbahd ePh; 
,og;G my;yJ ePh; cs;sPh;g;igf; fl;Lg;gLj;Jjy;> jputr; rkepiyiag; 
NgZjy; kw;Wk; CLguty; nrwpit mjhtJ kpd; gFspfspd; 
nrwpit guhkhpj;jy;> Mfpa epfo;Tfis cs;slf;fpaJ. ,jd; %yk; 
clypy; cs;s jputq;fs; mjpfkhf ePh;j;Jg; NghfhkYk; my;yJ 
mlh;T (nrwpT) kpFe;J tplhkYk; ,Ug;gJ cWjp nra;ag;gLfpd;wJ.  

 
CLfyg;G xOq;FghL ,Utifg;gLk;. 
 
1. CLfyg;G xj;jikthd;fs; (Osmoconformers): ,j;jifa 

caphpdq;fs; Rw;Wr; #oYf;Nfw;g jq;fs; clypd; CLfyg;G 
mlh;j;jpia khw;wpf; nfhs;td MFk;. ngUk;ghyhd KJF 
ehzw;wit kw;Wk; fly; tho; caphpdq;fs; ,t;tifapy; mlq;Fk;.  
 
CLfyg;G xOq;fikthd;fs; (Osmo regulators):  
 

 ,j;jifa caphpdq;fs; Gwr; #oypd; jd;ik vg;gb ,Ue;jhYk; 
cly; nraypay; epfo;Tfs; %yk; jq;fsJ CLguty; nrwpT jkJ 
cl;Gw CLfyg;G mlh;j;jpia epiyahd msTld; guhkhpj;Jf; 
nfhs;fpd;wd.  
 

nry; Rthrk;:  
 
 caphpdq;fs; FSf;Nfhi]g; gad;gLj;jp> mjid nry;Yf;Fj; 

Njitahd Mw;wyhf khw;Wk; nraNy nry; Rthrk; vdg;gLk;. 
,t;thW ntspg;gLj;jg;gLk; Mw;wyhdJ ATP tbtpy; nry;fshy; 
gad;gLj;jg;gLfpwJ. nry; RthrkhdJ nry;ypd; irl;Nlhgpshrk; 
kw;Wk; ikl;Nlhfhz;l;hpahtpy; eilngWfpwJ. nry; RthrkhdJ 
fhw;Ws;s Rthrk; kw;Wk; fhw;wpy;yh Rthrk; vd ,U tifg;gLk;.  

 
fhw;Ws;s Rthrk;:  
 
 ,r;Rthrj;jpd; NghJ czTg; nghUs;fs; KOikahf Mf;]pfuzk; 

mile;J ePh; kw;Wk; CO2 Mf khw;wg;gl;L Mw;wy; 
ntspg;gLj;jg;gLfpwJ. ,jw;F tspkz;ly  
 

fhw;Ws;s kw;Wk; fhw;wpy;yh Rthrj;jpw;F ,ilNa cs;s NtWghLfs; 
 

fhw;Ws;s Rthrk; fhw;wpy;yh Rthrk; 
Mf;]p[d; cs;s #oypy; 
eilngWfpwJ. 

Mf;]p[d; ,y;yhj #oypy; 
eilngWfpwJ 
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CO2 kw;Wk; ePh; Mfpait tpis 
nghUl;fshf fpilf;fpd;wd.  

CO2 kw;Wk; vj;jdhy; my;yJ 
yhf;bf; mkpyk; tpis 
nghUl;fshf fpilf;fpd;wd.  

midj;J cah;epiy jhtuq;fs; 
kw;Wk; tpyq;Ffspy; 
eilngWfpwJ 

rpy Ez;Zaphpfs; kw;Wk; kdpj 
jirr; nry;fspy; eilngWfpwJ 

 
Mf;]p[d; Njitg;gLfpwJ. midj;J cah;epiy caphpdq;fSk; fhw;W 
cs;s Rthrj;ijNa Nkw;nfhs;fpd;wd. ,e;epfo;r;rpapd;NghJ mjpf msT 
Mw;wy; ntspg;gLj;jg;gLfpwJ. ,jid fPo;fz;l rkd;ghl;bd; tbtpy; 
vOjyhk;.  
 
FSf;Nfh]; + Mf;]p[d; → fhh;gd; il Mf;i]L + ePh; + Mw;wy;  
 
fhw;wpy;yh Rthrk;:  
 
 ,r;Rthrj;jpd; NghJ czTg; nghUs;fs; fhw;wpy;yh #oypy; 

gFjpasNt Mf;]pfuzk; mile;J Mw;wiy ntspg;gLj;Jfpd;wd. 
,r;Rthrk; ghf;Bhpah> <];l; Nghd;w vspa caphpdq;fspy; 
eilngWfpwJ. ,e;epfo;r;rpapd; tpisthf vj;jpy; My;f`hy; my;yJ 
yhf;bf; mkpyk; kw;Wk; CO2 Mfpait fpilf;fpd;wd. ,e;epfo;r;rpapy; 
FSf;Nfh]; KOikahf Mf;]pfuzk; milahjjhy; Fiwe;j 
msNt Mw;wy; ntspg;gLj;jg;gLfpwJ.  

 
,jid fPo;;f;fz;l rkd;ghl;bd; tbtpy; vOjyhk;.  
 
FSf;Nfh]; → vj;jpy; My;f`hy; + fhh;gd; il Mf;i]L + Mw;wy;  
 
tsh;rpij khw;wk;:  
 
 caphpdq;fs; czitf; nfhz;L Mw;wiyAk; nry; nghUl;fisAk; 

cUthf;Fk; epfo;T tsh;rpij khw;wk; %yk; rhj;jpakhfpwJ.  
 
 tsh;rpij khw;wk;> tsh; khw;wk; (nghUl;fis cUthf;Fjy;) kw;Wk; 

rpij khw;wk; (nghUl;fis cilj;jy;) Mfpa epfo;r;rpfisf; 
nfhz;lJ. nghJthf tsh;rpij khw;wk; vd;w nrhy;yhdJ czTg; 
nghUl;fis cilj;J Mw;wyhf khw;Wk; epfo;r;rp vd;w nghUspy; 
gad;gLj;jg;gLfpwJ.  

 
tsh;khw;wk; (Anabolism):  
 
 tsh;khw;wk; vd;gJ cUthf;Fjy; kw;Wk; Nrkpj;jiyf; Fwpf;fpwJ. 

,J Gjpa nry;fspd; tsh;r;rp> clw; jpRf;fisg; guhkhpj;jy; kw;Wk; 
vjph;fhyj; Njitf;fhf Mw;wiy Nrkpj;jy; Mfpatw;wpw;Ff; 
fhuzkhfpwJ. tsh; khw;wj;jpd; NghJ fhh;Nghi`l;Nul;> Gujk; kw;Wk; 
nfhOg;gpd; vspa %yf;$Wfs; nghpa rpf;fyhd %yf;$Wfshf 
khw;wg;gLfpd;wd.  
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vLj;Jf;fhl;lhf 
 FSf;Nfh]; → fpisf;Nfh[d; gpw rh;f;fiufs;  
 
 mkpNdh mkpyq;fs; →  nehjpfs;> `hh;Nkhd;fs; Gujq;fs;  
 
 nfhOg;G mkpyq;fs;  →  nfhOg;G kw;Wk; gpw ];Buha;Lfs;  

 
1. xNu msT FSf;Nfh]pypUe;J fhw;Ws;s Rthrk; fhw;wpy;yh 

Rthrj;jpid tpl 19 klq;F mjpf Mw;wiy ntspg;gLj;JfpwJ. 
2. fhw;Ws;s Rthrj;jpd;NghJ xt;nthU FSf;Nfh]; %yf;$Wk; 36 

ATP %yf;$Wfis cUthf;Fk;. 
3. nuhl;b jahhpf;Fk; NghJ NfhJik khtpy; <];l; Nrh;f;fg;gLtjhy; 

CO2 ntspapg;gLfpwJ. ,jdhy; nuhl;b kpUJthfTk;> cg;gpAk;  
fhzg;gLfpwJ.  

 
rpij khw;wk; (Catabolism):  
 

 rpij khw;wk; vd;gJ nry;ypd; nray;ghLfSf;Fj; Njitahd 
Mw;wiy cUthf;Fk; epfo;r;rp MFk;. ,e;epfo;r;rpapd; NghJ nghpa 
%yf;$Wfs; (nghJthf fhh;Ngh i`l;Nul;fs; kw;Wk; nfhOg;Gfs;) 
nry;fshy; rpijf;fg;gl;L Mw;wy; ntsptplg;gLfpwJ.  

 
rpij khw;wj;jpw;F fPo;fz;ltw;iw vLj;Jf;fhl;Lfshff; $wyhk;.  
 
 1. fhh;Nghi`l;Nul; →  FSf;Nfh];  
 2. FSf;Nfh]; → CO2 + ePh; kw;Wk; ntg;gk;  
 3. Gujk; → mkpNdh mkpyk; 
  
 njhlh;r;rpahd tsh;rpij khw;w tpidfs; caphpapd; jd;dpiy 

fhj;jy; epiyiaj; jf;f itf;fpd;wd. tsh;rpij khw;w nrayhdJ 
clypd; madpr; rkepiyiag; guhkhpf;ff; fhuzkhfpwJ. 
,e;epfo;r;rpahdJ kdpj clypd; ,af;fk; tsh;r;rp> tsh;r;rp epiyfs;> 
nry;fs; kw;Wk; jpRf;fspd; guhkhpg;G kw;Wk; rhp nra;jYf;F 
fhuzkhfpwJ. caphpdq;fspd; gy;NtW cWg;GfspYk; tsh;rpij 
khw;w tpidfs; eilngWfpd;wd.  

 
cl;Rthrk; kw;Wk; ntspr;Rthrk; ,ilNa cs;s NtWghL 

 
cl;Rthrk; ntspr;Rthrk; 

cjutpjhdj; jirfs; 
RUq;Ffpd;wd.   

cjutpjhdj; jirfs; 
kPl;rpailfpd;wd. 

cjutpjhdk; fPo;Nehf;fp efh;fpwJ cjutpjhdk; Nky;Nehf;fp efh;fpwJ. 

khh;giwapd; nfhs;ssT khh;giwapd; nfhs;ssT FiwfpwJ. 
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mjpfhpf;fpwJ 

fhw;W %f;fpd; topahf 
EiuaPuYf;Fs; EiofpwJ 

fhw;W %f;fpd; topahf 
EiuaPuypypUe;J ntspNaWfpwJ. 

 
1. guty;Kiwapd; %yk; czTg;nghUs;fs; nrhpkhd nehjpAld; fyj;jy; 

2. Rthr thAf;fshd Mf;]p[d; kw;Wk; fhh;gd; il Mf;irL thAf;fs;  

  guTjy; nry;fspDs;Sk;> ntspNaAk; guTjy; 

 
 

xUth; G+uz Xa;T epiyapy; ,Uf;Fk;NghJk; mtUf;F xU Fiwe;j 
mstpyhd Mw;wy; Njitg;gLk;.  me;j Mw;wiy msg;gJ mbg;gil 
tsh;rpij khw;wk; vdg;gLk;. 

 
t. 

vz; 

Kjyhk; jiyKiw fhyfl;lk; cgNahfg;gLj;jg;gl;l 
Kf;fpa $Wfs; 

1 Kjyhk; jiyKiw 1942-1955 ntw;wlf;Foha; 

2 ,uz;lhk; jiyKiw 1955-1964  

3 %d;whk; jiyKiw 1964-1975 xUq;fpize;j Rw;W 

4 ehd;fhk; jiyKiw 1975-1980 Ez;nrayp 

5 Ie;jhk;; jiyKiw 1980-,d;W tiu nraw;ifahd 
Ez;zwpT 
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9th Book  

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 
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,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;:  
 
 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; 
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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; 
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; 
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/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.  
 

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.  
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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.  
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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 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) 
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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; 
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.  
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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.  
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1. ,uj;jk;:  

 
 ,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 
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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:  
 
 ,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;.  
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 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];:  

 
 /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  
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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.  
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 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: 

 
 ,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 
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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  
 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.  
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  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.  

xj;j Nra; nry;fs; 
cUthfpd;wd.  

 

 

  



 

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

 
9th myF – 19  

jhtu cyfk; - jhtu nraypay;  
 

mwpKfk;:  
 

 tpyq;Ffs; jq;fs; czT> ciwtplk; kw;Wk; ,dg;ngUf;fj;jpw;fhf 
efh;fpd;wd. njhl;lhr; rpZq;fp (ikNkh]h Gbrh) nrbiaj; njhLk; 
nghOJ mjd; ,iyfs; RUq;Ffpd;wd. mNj Nghd;W #hpafhe;jp 
(`Pypahe;jy; md;Dt];) jhtuj; jz;bd; KidahdJ cjak; Kjy; 
m];jkdk; tiu #hpad; ,Uf;Fk; jpiria Nehf;fp efh;fpd;wJ. ,e;j 
epfo;Tfs; midj;Jk; ntspg;Gwf; fhuzpfshy; J}z;lg;gLfpd;wd. 
tpyq;Ffisg; Nghy; jhtuq;fshy; jd;dpr;irahf Xhplk; tpl;L 
kw;nwhU ,lj;jpw;F efu ,ayhJ. Mdhy; jhtuq;fs; #hpa xsp> ePh; 
kw;Wk; Cl;lg; nghUs; Mfpatw;iw mila jdJ cly; ghfq;fis 
gy;NtW mirTfSf;F cl;gLj;Jfpd;wd. jthuq;fs; xsp> Gtp <h;g;G 
tpir> kw;Wk; ntg;gk; Nghd;w Gwj; J}z;ly;fshy; 
czh;T+l;lg;gLfpd;wd. ,e;j ghlj;jpy; jhtuq;fspd; ,af;fk;> 
xspr;Nrh;f;if kw;Wk; flj;Jk; gz;G ,Uf;fpwJ.  

 
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. jhtuj; jz;lhdj 
vg;nghOJk; #hpa xspia Nehf;fp tsh;tjhy;> Neh; xspr; rhh;girT 
cilaJ vd;Wk; Nth;fs; vg;nghOJk; #hpa xspf;F vjph; jpirapy; 
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tsh;tjhy; NtuhdJ vjph; xspr; rhh;girT cilaJ vd;Wk; 
fUjg;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;:  
 
 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 

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;.  
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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;  

 

#hpa xspia <h;f;ff;$ba nt];gh xhpad;lhyp]; (Vespa Orientalis) 
vd;w vWk;ig (Oriental hornets) nly;mtpt; gy;fiyf;fof tpQ;Qhdpfs; 
fz;lwpe;Js;sdh;. ,jd; tapw;Wg;gFjpapy; kQ;rs; jpl;Lfs; kw;Wk; 
mrhjhuz Nky; Njhy; mikg;g 30 mLf;Ffisf; nfhz;L jbj;Jf; 
fhzg;gLfpwJ. Nky;Njhy; gFjpapy; gr;irak; fhzg;glhJ> khwhf 
rhe;Njhg;nlhpd; (xanthopterin) vd;w kQ;rs; Ez; xsp czh; epwkp 
fhzg;gLfpwJ. ,it xsp mWtil %yf;$whf nray;gl;L xsp 
Mw;wiy> kpd; Mw;wyhf khw;Wfpd;wd.  
 
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;ifapd; Njitfs;:  
 
#hpa xspapy; gy kzp Neuk; itf;fg;gl;l Nfhypa]; (coleus) 
,iyia vLj;J 24 kzp Neuk; ,Ul;liwapy; itf;fTk;. ,jdhy; 
,iyfspy; ];lhh;r; ,y;yh (destarched) epiy vw;gLk;. gpd;dh; 
,iyapd; glj;ij tiue;J nfhz;L gr;irak; ,Uf;Fk; gFjpia 
Fwpj;Jf; nfhs;sTk;. ,iyfis My;f`hy; kw;Wk; nfhjp ePhpy; %o;fr; 



 

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

nra;j gpd;dh; mNahbd; cjtpAld; ];lhh;r; Ma;tpw;F cl;gLj;j 
Ntz;Lk;.  
 
 
Nkw;fz;l nray;ghLfs; xspr;Nrh;f;if epfo fPo;f;fz;l fhzupfs; 
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:  
 
 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.  
 

 



 

47 | P a g e  APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187 
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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.  
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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;.  
 
,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.  
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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;:  
 
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.  
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[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;:  
 
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.  
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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  
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. 
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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;.  
 
ijuha;ilj; J}z;Lk; `hh;Nkhd; (TSH):  
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,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) 
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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;:  
 
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.   
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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;  
 
 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;:  
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 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.  
 
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];:  
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 ,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.  
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.  
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 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;.  
 
tpe;jfk;:  
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 ,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 
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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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10th mwptpay;  
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 
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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. 
 
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.  
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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 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. 
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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;:  
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1. kfue;jr; Nrh;f;ifiaj; njhlh;e;J fUTWjy; eilngw;W fdpAk; 
tpijAk; cUthfpd;wd.  

 
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;:  
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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;  
 
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;:  
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 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;:  
 
 #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; 
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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.  
 
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.  
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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;:  
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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;:  
 
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;fsp
y; 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;jp
d; cl;Rth; 
chpe;J Vw;gLk; 
,uj;jg; Nghf;F  

GNuhn[];buh
d; kw;Wk; 
<];l;Nuh[d; 
msT 
Fiwjy;  

ghypf;F
yhh; 
epiy 

6 – 
13 
ehs;f
s; 

Kjy;epiy 
ghypf;fps;fs; 
tsh;r;rpaile;
J 
Kjph;r;rpaile;
j fpuhgpad; 
ghypf;fps;fsh
jy; 

ngUf;f 
epiyapdhy; 
vz;Nlhnkl;hpak; 
Gj;jhf;fk; 
ngWjy; 

FSH kw;Wk; 
<];l;Nuh[d; 
mjpfhpg;G  



 

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

mz;lk; 
tpLgLk; 
epiy 

14-k; 
ehs; 

fpuhgpad; 
ghypf;fps; 
ntbj;J 
mz;lk; 
tpLgLjy; 

vz;Nlhnkl;hpaj;jp
d; Rth; 
jbkdhfpwJ 

LH – d; cr;r 
epiy 

Y}l;ba
y; epiy  

15 - 
28 
ehs;f
s; 

fhypahd 
fpuhgpad; 
ghypf;fps; 
tsh;r;rpAw;W 
fhh;g];Y}l;ba
khjy; 

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;jpdh
y; 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 (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.  
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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.  
 
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.  
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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):  
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,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;  

 
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) 
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 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). 
 
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) 
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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;> cs;shilfs; kw;Wk; fhYiwfis 



 

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

jpde;NjhWk; Jitf;f Ntz;Lk;. ,jd; %yk; cly; Jh;ehw;wk;> 
Neha;j;njhw;W kw;Wk; Njhy; mhpg;gpidj; jLf;fyhk;. 
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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.  
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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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12th Bio-Botany 
  

jhtutpay; 
 

myF – 1 
jhtuq;fspy; ghypyh ,dg;ngUf;fk; kw;Wk; ghypdg;ngUf;fk; 
  
cyfpy; thOk; caphpdq;fspd; mj;jpahtrpakhd gz;Gfspy; xd;W 
,dg;ngUf;fk; MFk;. cyfpy; rpw;wpdq;fs; epiyj;jpUg;gjw;Fk;> 
NtWghl;bd; %yk; jFe;j khw;wq;fSld; re;jjpfs; njhlh;e;J 
tho;tjw;Fk; ,dg;ngUf;fk; xU Kf;fpakhd epfo;thf cs;sJ. jhtu 
,dg;ngUf;fk; jhtuq;fs; epiyj;J tho;tjw;F kl;Lky;yhky;> 
jhtuq;fis NeubahfNth my;yJ kiwKfkhfNth rhh;e;J thOk; kw;w 
vy;yh caphpdq;fSk; njhlh;e;J epiyj;J tho;tjw;F Kf;fpakhdjhf 
cs;sJ. ghpzhkj;jpy; ,dg;ngUf;fk; xU Kf;fpa gq;fhw;WfpwJ. ,e;j 
myfpy; jhtu ,dg;ngUf;fj;ijg; gw;wp ehk; tphpthf fhz;Nghk;.  
 
jhtu fUtpaypd; iky;fw;fs;:  
1682 – nefka;ah F&t; - kyhpd; Mz; cWg;ig kfue;jj;jhs; vd;W 
Fwpg;gpl;Ls;shh;.  
 
1694 – R.J. Nfkuhhpa]; - kyh;> kfue;jg;ig> kfue;jj;Jfs; kw;Wk; #y; 
mikg;G  
   gw;wp tpthpj;Js;shh;.  
 
1761 – J.G. Nfhy;&l;lh; - kfue;jr; Nrh;f;ifapy; G+r;rpfspd; Kf;fpaj;Jtk; 
gw;wp  
   tphpthd njhFg;G je;Js;shh;.  
 
1824 – G.B. mkprp kfue;jf; Fohiaf; fz;lwpe;jhh;.  
 
1848 - `hg;kPa;];lh; - ehd;ka kfue;jj;Jfs; (Pollentetrad) mikg;G gw;wp  
    tpsf;fpAs;shh;. 
  
1870 - `hd;];Bd; - Nfg;rpy;yh kw;Wk; myp];kh jhtuq;fspy; fU 
tsh;r;rp gw;wp  
   tpthpj;Js;shh;.  
 
1878 – E. ];l;uh];gh;fh; - gy;fU epiyia gjpT nra;Js;shh;.  
 
1884 & 1898 – E. ];l;uh];gh;fh; - NfkPl;fspd; ,izitf; fz;lwpe;jhh;.  
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1899 – S.G. eth];]pd; kw;Wk; L fpdhh;L ,UtUk; jdpj;jdpahf 
,ul;ilf;  
    fUTWjiyf; fz;Lgpbj;jdh;.  
 
1904 – E. N`d;dpq; - nraw;if Kiwapy; fU tsh;r;rpiaj; 
njhlq;fpdhh;. 
 
1950 – D.A N[h`hd;rd; - fU tsh;r;rp gw;wpa tifg;ghl;bid Kd; 
nkhope;jhh;.  
 
1964 – S. Ffh kw;Wk; S.C. kNf];thp – lhl;Luh jhtu 
kfue;jj;Jfs;fspy;  
   ,Ue;J xUkba jhtuq;fis cUthf;fpdh;.  
 
1991 -  E.S. Nfhd; kw;Wk; E.M. NkaNuhtpl;]; kyh; ghfq;fspd; Njhd;Wjy; 
epiy  
  kw;Wk; tsh;r;rp Fwpj;j kugpaiy tpsf;Fk; ABC Kd;khjphpia  
  Kd;nkhope;jdh;.  
 
2015 – K.S. fpU~;z %h;j;jp – G+f;Fk; jhtuq;fspy; fUTWjYf;F Kd; 
kw;Wk;  
   ,dg;ngUf;f tsh;r;rp gw;wpa %yf;$W mk;rq;fis 
njhFj;Js;shh;.   
  
gQ;rdd; kNf];thp (1904 – 1966) 
Nguhrpah; kNf];thp jhtu fUtpay;> Gw mikg;gpay;> cs;sikg;gpay; 
Nghd;w gphpTfspy; rpwg;G ngw;w xU jhtutpay; ty;Yeuhthh;. ,th; 
1934-Mk; Mz;L ,e;jpa mwptpay; fofj;jpd; rpwg;G Njh;T 
cWg;gpduhdhh;. 1950-Mk; Mz;L 'md; ,d;l;NuhlÑd; L jp vk;gphpahy[p 
Mg; MQ;rpNah];ngh;k;];" (An introduction to the Embryology of 
Angiosperms) vd;w jiyg;gpy; xU Gj;jfk; ntspapl;lhh;. ,th; 1951-Mk; 
Mz;L 'jhtu Gw mikg;gpay; ty;Yeh;fSf;fhd gd;dhl;L fofj;ij 
(International Sociaety for plant Morphologists) epWtpdhh;.    
  
nghJthf caphpdq;fspd; ,dg;ngUf;fk; fPo;f;fhZk; ,uz;L gphpTfspy; 
tifg;gLJ;jg;gl;Ls;sJ.  
 1. ghypyh ,dg;ngUf;fk;  
 2. ghypdg; ngUf;fk;  
 
ghypyh ,dg;ngUf;fk; (Asexual Reproduction):  
NfkPl;fs; <Lglhky; jd;Dila nrhe;j rpw;wpdq;fis ngUf;Ftjw;F 
cjTk; ,dg;ngUf;f Kiw ghypyh ,dg;ngUf;fk; vd;W 
miof;fg;gLfpwJ. gjpNdhuhk; tFg;gpy; myF 1-ypUe;J ,dg;ngUFf;fk; 
caphpdq;fspd; xU Kf;fpa gz;G vd;gij njhpe;Jf; nfhz;Nlhk;.  
  
NkYk; ,q;F gy;tif ,dg;ngUf;fk; gw;wp tpthpj;Js;Nshk;. 
ghpzhkj;jpy; fPo;epiyj; jthuq;fs;> G+Q;irfs;> tpyq;Ffspy; gy;tif 
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ghypyh ,dg;ngUf;f Kiw fhzg;gLfpwJ. nfhdpbaq;fs; Njhw;Wtpj;jy; 
(M];gh;[py;y];> ngdprpypak;)> nkhl;L tpLjy; (<];l;> i`l;uh)> 
Jz;lhFjy; (];igNuhifuh)> n[k;kh cUthjy; (khh;fhd;~pah)> 
kPSUthf;fk;> (gpsNdhpah) kw;Wk; ,U gpsTUjy; (ghf;Bhpaq;fs;) 
Nghd;wit rpy ghypyh ,dg;ngUf;f KiwfshFk;. (gjpNdhuhk; 
tFg;gpy; myF 1y; cs;s ghlk; xd;iwf; fhz;f) ,e;j ,dg;ngUf;f 
Kiwapy; Njhd;Wk; caphpdq;fs; Gw mikg;gpYk;> gugpaypYk; 
xj;jpUg;gjhy; efy;fs; (clones) vd;W mwpag;gLfpd;wd. 
cah;jhtuq;fSk; ghypyh ,dg;ngUf;fj;jpd; NghJ gy Kiwfis 
gpd;gw;Wfpd;wd. mit fPNo nfhLf;fg;gl;Ls;sd.  
 
jiytop ngUf;fk; (Vegatative propagation) 
,aw;if Kiwfs; (Natural methods): 
 
,aw;ifahf jiotop ,dg;ngUf;fj;jpy; nkhl;Lfs; tsh;e;J Gjpa 
jhtuq;fisj; jUfpd;wd. nkhl;Lfs; Nth;> jz;L> ,iy Nghd;w 
cWg;Gfspy; Njhd;wyhk;. xU Fwpg;gpl; epiyapy; GJ jhtuk; ngw;Nwhh; 
jhtuj;jpypUe;J gphpf;fg;gl;L Gjpa jhtukhf cUthfpwJ. rpy jiotop 
,dg;ngUf;fj;jpy; <LgLk; jhtu cWg;Gfs; Nrkpg;G kw;Wk; gy Mz;L 
thOk; jd;ik cilajhFk;. jhtu ,dg;ngUf;fj;jpw;F gad;gLk; myF 
,dg;ngUf;f cWg;Gfs; (reproductive propagules) my;yJ guty; 
cWg;Gfs; (Diaspores) vd;W mwpag;gLfpd;wd. jiytop 
,dg;ngUf;fj;jpw;F cjTfpd;w rpy cWg;Gfspd; nfhLf;fg;gl;Ls;sJ.  
 
 
Nthpy; jiytop ,dg;ngUf;fk; (Vegetative reproduction in roots):  
 
rpy jhtuq;fspd; Nth;fspy; jiytop my;yJ khw;wpl nkhl;Lfs; 
Njhd;Wfpd;wd. vLj;Jf;fhl;Lfs;: Kiuah> lhy;gh;[pah kw;Wk; 
kpy;ypq;Nlhdpah. rpy fpoq;F tbt khw;wpl Nth;fs; nkhl;Lfis 
Njhw;Wtpg;gijf; jtpu czitAk; Nrkpf;fpd;wd. vLj;Jf;fhl;L: 
Ig;Nghkpah gl;lhl;l]; kw;Wk; lhypah. jFe;j #o;epiyfspy; nkhl;Lfs; 
nfhz;l Nth;fs; jha; jhtuj;jpypUe;J gphpe;J jdpj; jhtukhf 
tsh;fpd;wd.  
     
ePh;epiyfis ghjpf;Fk; ePh; i`ahrpe;j; (If;fhh;dpah fpuhrpg;g];) vd;w 
jhtuk; ePH; epiyfshd Fsk;> VHp kw;Wk; ePh; Njf;fq;fspy; CLUTk; 
fisahFk;. ,J nghJthf "tq;fj;jpd; mr;RWj;jy;" vd;W 
mwpag;gLfpwJ. ,J Ntfkhf gutp ephpy; fye;Js;s Mf;]p[id 
Fiwj;J kw;w ePh;tho; caphpdq;fs; kba fhuzkhfpwJ.  
 
jz;by; jiotop ,dg;ngUf;fk; (Vegetative reproduction in stems):  
 
gjpNdhuhk; tFg;gpy; myF 3-ypUe;J gy;tif jiufPo; jz;L kw;Wk; 
jiu xl;ba jz;bd; cUkhw;wq;fis gw;wp ePq;fs; ed;F 
mwpe;jpUg;gPh;fs;. ,iyfspy; kl;lepyj; jz;L (kpA+rh ghubrpahf;fh 
kw;Wk; [pd;[p/ngh; m/gprpdhNy> Fh;Fkh yhq;fh)> jiuabf;fpoq;F 
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(mNkhh;Nghghy]; kw;Wk; nfhyNf]pah)> fpoq;F (nrhyhdk; bA+gNuhrk;)> 
Fkpo;j;jz;L (my;ypak; rPg;gh kw;Wk; tpy;ypak;)> XL jz;L (nrd;nly;yh 
Vrpahl;bfh)> Nth;tpLk; XLjz;L (nkd;jh kw;Wk; /gpuNfhpah)> ePh; XL 
jz;L (gp];bah> If;fhh;dpah)> jiufPo; ce;J jz;L (fpiurhd;jpkk;)> 
rpW Fkpo; nkhl;Lf;fs; (lah];fhhpah> mNft;)> kl;lepyj;jz;bd; 
fZtpd; Nfhznkhl;L kw;Wk; fpoq;fpd; fz; mikg;gpypUe;Jk; Gjpa 
jhtuq;fs; Njhd;Wfpd;wd.  
 
,iyapy; jiytop ,dg;ngUf;fk; (Vegetative reproduction in leaf):  
 
rpy jhtuq;fspy; ,iyfspy; khw;wplj;J nkhl;Lfs; Njhd;Wfpd;wd. 
,it ngw;Nwhh; jhtuj;jpypUe;J gphpe;J Gjpa jdp jhtuq;fshf 
tsh;fpd;wd. vLj;Jf;fhl;Lfs;: gpiuNah/gpy;yk;> rpy;yh> ngNfhdpah> 
gpiuNah/gpy;yj;jpy; rijg;gw;Ws;s kw;Wk; tpsk;gpy; gs;sq;fSila 
,iyfs; cs;sd. ,g;gs;sq;fspy; Ntw;wpl nkhl;Lfs; Njhd;Wfpd;wd. 
,it ,iytsh; nkhl;Lfs; (epiphyllous buds) vd;W mwpag;gLfpd;wd. 
,iy mOfpaJk; ,t;tikg;Gfspy; Nth; njhFg;G cUthfp jdp 
jhtuq;fshf khWfpd;wd. rpy;yh Mw;W kzypy; tsUk; xU Fkpo;jz;L 
jhtukhFk;. ,jd; jio ,iyfs; ePz;Lk;> FwfpAk; cs;sd. ,tw;wpd; 
Edpapy; ,iytsh; nkhl;Lfs; Njhd;wp mit jiuia njhl;lTld; GJ 
jdp jhtuq;fshf khWfpd;wd.  
 
,ay;G jiotop ,dg;ngUf;fj;jpd; ed;ikfs;: (Advantages of natural 
vegetative reproduction) 
   
 ,dg;ngUf;fj;jpw;F xU ngw;Nwhh; kl;Lk; NghJkhdJ.  

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

 
 rpy jhtuq;fspy; ,J vspjpy; guTjYf;F cjTfpwJ. 

vLj;Jf;fhl;L> ];igdp/ngf;];  
 

 Njhl;lf;fiy ty;Yeh;fSk;> tptrhapfSk; ,ay;ghd jiytop 
,dg;ngUf;fk; nra;a cjTk; ,e;j cWg;Gfis gapwhf;fj;jpw;F 
gad;gLj;Jfpd;wdh; kw;Wk; nghpa mstpy; jthuq;fis mWtil 
nra;aTk; gad;gLj;Jfpd;wdh;.  
 

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

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

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

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

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

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

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

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

3. eh xl;Ljy; (Tongue grafting): xNu gUkDila xl;Lj;jz;L 
kw;Wk; Nth; fl;ilia rha;thf ntl;b xl;Lj;jz;il 
Nth;fl;ilAld; Nlg; gad;gLj;jp xl;l Ntz;Lk;.  
 

4. Edp xl;Ljy; (Crown grafting): Nth;fl;il mstpy; nghpajhf 
,Uf;fk;NghJ xl;Lf;fl;ilfs; Mg;G tbtj;jpy; ntl;lg;gl;L> 
Nth;fl;ilapy; cz;lhf;fg;gl;l gpstpy; my;yJ gs;sj;jpy; 
nrUfg;gLfpd;wd. gpd;G ,it epiyahd xl;Ljy; nkOF 
gad;gLj;jp epiy epWj;jg;gLfpwJ.  
 

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

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

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

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

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

 ghuk;ghpa Kiwfspd; %yk; cUthf;fg;gLk; jhtuq;fs; kugZ 
uPjpahf xNu khjphpahdit.  
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 ,k;Kiwapd; %yk; mjpf jhtuq;fis FWfpa fhyj;jpy; 
cUthf;fKbAk;.  
 

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

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

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

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

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

 jiytopg; ngUf;fj;jpw;fhf gad;gLj;jg;gLk; jio cWg;Gfs; 
(mikg;Gfs;) gUj;jjd;ik nfhz;Ls;sjhy; mitfis Nrkpj;J 
itg;gJk;> ifahs;tJk; fbdk;. 
 

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

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

 cUthf;fg;gLk; jhtuq;fs; xj;j kugZrhh; gz;Gfis 
nfhz;bUf;Fk;.  
 

 Gjpa jhtuq;fis cUthf;f jpR tsh;g;ig ve;j xU gUtj;jpYk; 
Nkw;nfhs;s KbAk;.  
 

 caph;g;G jpwdw;w kw;Wk; Kisf;Fk; jpwdw;w tpijfis 
cUthf;Fk; jhtuq;fis jpR tsh;g;gpd; %yk; ngUf;fkilar; 
nra;a KbAk;.  
 

 mhpjhd kw;Wk; mghaj;jpw;F cl;gLj;jg;gl;Ls;s jhtuq;fis 
ngUf;fkilar; nra;a KbAk;.  
 

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

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

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

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

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

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

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

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

 
2. vz;NlhjPrpak;:  

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

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

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

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

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

 
 Agp~; clyj;jpd; (Ubisch bodies) %yk; ];NghNuhnghydpd; 

cw;gj;jpf;F cjTtjhy; kfue;jr;Rth; cUthf;fj;jpy; Kf;fpa 
gq;fhw;WfpwJ. 

 
 Nghyd;fpl;Lf;F Njitahd Ntjpg;nghUl;fis je;J mit 

Ntjpg;nghUl;fis je;J mit kfue;jj;Jfspd; gug;Gf;F 
flj;jg;gLfpwJ.  

 
 #yf Kbapd; xJf;Fjy; tpidf;fhd (rejection reaction) vf;ird; 

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

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

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

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

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

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

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

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

 
 kyh;fspy; cs;s kfue;jj;Jfs;fs; #yfj;jpy; cs;s #yfKbapid 

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

 
jd; - kfue;jr;Nrh;f;if (fpNuf;fj;jpy; Auto = jd;> Gamous = Nrh;f;if):  
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 ngUk;ghd;ikahd jhtutpay; ty;Yeh;fspd; fUj;Jg;gb xU kyhpy; 
cs;s kfue;jj;Jfs;fs; mNj kyhpy; cs;s #yf Kbia 
nrd;wilAk; epfo;T jd; kfue;jr;Nrh;f;if my;yJ Rafyg;G vdg;gLk;.  
 

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

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

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

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

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

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

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

kfue;jj;Jfs;fs; (kugZrhh; NtWghL nfhz;l) mNj rpw;wpdj;ijr; 
rhh;e;j NtnwhU jhtuj;jpy; cs;s kyhpd; #yf Kbf;F khw;wg;gLk; 
epfo;T ntsp – kfue;jr;Nrh;f;if vdg;gLk;.  
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may; - kfue;jr; Nrh;f;iffhd cj;jpfs;:  
may; - kfue;jr;Nrh;f;ifia Cf;Ftpf;f jhtuq;fspd; kyh;fspy; gy;NtW 
,af;fKiwfs; cs;sd. ,it may; - kfue;jr; Nrh;f;iff;fhd 
cj;jpfs;  (Contrivances of cross – Pollination) my;yJ ntspf;fyg;G 
(Outbreeding) cj;jpfs; vd miof;fg;gLfpd;wd. mitfshtd:  

 

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

 

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

 

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

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

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

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

#yf KbAk; ntt;NtW fhyq;fspy; Kjph;r;rpailfpd;wd. ,jdhy; 
jd;kfue;jr;Nrh;f;if jLf;fg;gLfpwJ. ,J ,U tifg;gLk;.  

 
2. Mz; Kd; Kjph;T (Protandry): kfue;jj;jhs;fs; #yfKbf;F 

Kd;dNu Kjph;r;rpailfpd;wd. vLj;Jf;fhl;Lfs;: P̀ypahe;j];> 
fpspNuhnld;l;uk;  

 
3. ngz; Kd; Kjph;T (GNuhNlhifdp – Protogyny): #yfKb 

kfue;jj;jhs;fSf;F Kd;dNu Kjph;r;rpailfpwJ. vLj;Jf;fhl;Lfs;: 
];f;Nuhg;GNyhpah NehNlhrh> mhp];lNyhfpah gpuhf;l;bNal;lh. 

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

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

 
1. ,U #yfj;jz;Lj;jd;ik (Distyly): jhtuk; ,uz;L tif 

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

 
2. %d;W #yfj;jz;Lj;jd;ik (Tristyly): #yfj;jz;L kw;Wk; 

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

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

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

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

kfue;jr;Nrh;f;if  
 

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

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

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

(Spike) tif kQ;rhpfspy; fhzg;gLfpd;wd.  
 

 kQ;rhp mr;R ePl;rp ngw;W> kyh;fs; ,iyfSf;F Nky; ePz;L 
fhzg;gLk;.  
 

 G+tpjo;fs; ,d;wpNah my;yJ kpfTk; Fd;wpNah fhzg;gLk;.  
 

 kyh;fs; rpwpait> njsptw;wit> epwkw;wit> kzkw;wit kw;Wk; 
G+j;Njd; Ruf;fhjit.  
 

 kfue;jj;jjhs;fs; vz;zw;wit> kfue;jf;fk;gpfs; ePz;lit> 
ntspNehf;fp tise;jit> kfue;jg;ig foyf;$bait.  
 

 kfue;jr;Nrh;f;iff;fhf fhj;jpUf;Fk; #y;fspd; vz;zpf;ifia xg;gpLk; 
NghJ kfue;jg;igfs; kpf mjpf msT kfue;jj;Jfs;fis 
cz;lhf;Ffpd;wd. ,it kpfr; rpwait> cyh;e;jit vil 
Fiwthdit. vdNt fhw;wpd; %yk; ePz;l njhiytpw;F ,tw;iw 
vLj;Jr; nry;y ,aYk;.  

 

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

 

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

 

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

 

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

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

 
 kyh;fs; nghJthf nghpa msTilait.  

 
 kyh;fs; Foy;> Nfhg;ig my;yJ jhop tbthdit.  
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 kyh;fs; rptg;G> MuQ;R> rptg;G> ,sQ;rptg;G> MuQ;R> ePyk; kw;Wk; 
kQ;rs; vd gy;NtW gpufhrkhd epwq;fspy; fhzg;gLtjhy; mit 
gwitfis <h;f;fpd;wd.  
 

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

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

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

kfue;jr; Nrh;f;if 
 
 
 
 
 
 
 
 

 

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

 

Nfd;jNuh/
gpy;yp 
(tz;Lfs;) 
 

 

/ghypNsh/
gpy;yp 
(Me;Jg;G+r;rp
) 

 

nky;ypNlh/
gpy;yp 
(NjdPf;fs;) 

 

irNfh/gpy;
yp 
(tz;zj;Jg;
G+r;rp) 
 

 

Nkyf;Nfh/
gpy;yp 
(ej;ijfs;)  

 

Mh;dpj;Njh/gp
y;yp 
(gwitfs;) 

 

rPuhg;BNu
h/gpy;yp 
(ntsth
y;fs;) 

 

kph;kpNfh/gpy;
yp 
(vWk;Gfs;)  

 

jd; kfue;jr; Nrh;f;if 
(Ra kfue;jr; Nrh;f;if)  

may; kfue;jr; Nrh;f;if 

capuw;w fhuzpfs;  
1. mzpNkh/gpy;yp (fhw;W)  
2. i`l;Nuh/gpy;yp (ePh;)  

caph; rhh;e;j fhuzpfs;  



 

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

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

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

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

 
Nghfd;tpy;yh jhtuq;fspy; G+tbr; nrjpy;fs; (Bract) epwKw;W fhzg;gLk;.  
 
 kyh;fs; kzKilait kw;Wk; G+e;Njd; cz;lhf;Fgit.  

 
 G+e;NJid Ruf;fhj kyh;fspd; kfue;jj;Jfs;fis NjdPf;fs; 

cztpw;fhfNth my;yJ Njd; $l;bid cUthf;fNth 
gad;gLj;Jfpd;wd. kfue;jj;Jfs;fSk;> G+e;NjDk; kyiu ehbtUk; 
tpUe;jhspfSf;F ntFkjpahFk;.  

 
 <f;fs; kw;Wk; tz;Lfs;top eilngWk; kfue;jr;Nrh;f;ifAWk; kyh;fs; 

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

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

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

eilngWfpwJ.  
 

 rpw;wpdq;fspd; cWg;gpdh;fs; mhpjhFk; NghJ my;yJ 
njhiyJ}uq;fshy; gphpf;fg;gLk; NghJ jd; - kfue;jr;Nrh;ifia 
ek;gpAs;sd.  
 

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

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

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

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

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

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

ngWfpd;wd.  
 
may; - kfue;jr; Nrh;f;ifapd; jPikfs;:  
 

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

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

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

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

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

 fUTWjYf;fhf Mz; kw;Wk; ngz; NfkPl;fis neUf;fkhf 
nfhz;L nry;y cjTfpwJ.  
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 NtWgl;l kugZf;fs; xd;whf fye;J jhtuq;fspy; NtWghLfis 
mwpKfg;gLj;j may; - kfue;jr;Nrh;f;if cjTfpwJ. 
,t;NtWghLfs; jthuq;fis #o;epiyf;Nfw;g jftikj;Jf; 
nfhs;sTk;> rpw;wpdkhf;fj;jpw;Fk; cjTfpd;wd.  

 
fUTWjy;:  
 
 Mz; NfkPl;Lld; ngz; NfkPl; ,izjy; fUTWjy; (Fertilization) 

vdg;gLk;. %Ltpijj; jhtuq;fspy; fUTWjy; (Double 
Fertilization) ,ul;ilf; fUTWjy; tifiar; rhh;e;jjhFk;.  

 
fUTWjypd; epfo;Tfs;:  
 
 ,ul;ilf; fUTWjy; #yfKbapy; kfue;jj;Jfs; Kisj;J 

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

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

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

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

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

nghJthf cjph;e;J 
tpLfpd;wd.  

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

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

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

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

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

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

 
#y;jpR tsUk; fUg;ig> fU 
Mfpatw;why; KOtJkhf cwpQ;rg;gLk; 
my;yJ Fiwe;j msT Nrkpg;Gj; 
jpRthf fhzg;gLk;. tpijfspy; 
vQ;rpAs;s #y;jpR nghp];ngh;k; 
(Perisperm) vdg;gLk;. vLj;Jf;fhl;L : 
kpsF kw;Wk; gPl;&l;  
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cl;fUrhh; fUT+z; jpR:  
 
,e;j tif fUT+z; jpR cUthf;j;jpy; Kjy;epiy fUT+z; cl;fU 
(PEN) Fd;wypy;yh gFg;gilfpwJ. ,ijj; njhlh;e;J Rth; cUthf;fk; 
eilngwhky; jdpj;j cl;fUf;fisf; nfhz;l epiyapy; cs;sd. 
vLj;Jf;fhl;Lfs;: fhf;]pdpah> Nfg;nry;yh> muhf;fp];.  
   

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

mypNuhd; jpR (Aleurone tissus) kpfTk; rpwg;gile;j nry;fshy; MdJ. 
,J xd;W my;yJ xU rpy mLf;Ffshy; MdJ. ,J jhdpaq;fspd; 
(ghh;yp/kf;fhr;Nrhsk;) fUT+z; jpRf;fis #o;e;J fhzg;gLfpwJ. ,jd; 
nry;fspy; fhzg;gLk; Jfs;fs; mypNuhd; Jfs;fs; vdg;gLfpd;wd. 
,tw;wpy; ];gPNuhNrhk;fs; fhzg;gLfpd;wd. tpij Kisj;jypd; NghJ 
,r;nry;fs; mikNy];fs;> GNuhl;bNa];fs; Nghd;w xU rpy ePuhw;gFg;G 
nehjpfisr; Ruf;fpd;wd. ,e;nehjpfs; fUT+z; jpR nry;fspYs;s Nrkpg;G 
czTg; nghUl;fisr; nrhpf;f cjTfpd;wd.  
 
Kjph;e;j tpijfspy;> fUT+z; jpR tsUk; fUtpdhy; KOtJkhf 
gad;gLj;jg;glyhk; my;yJ KOtJk; gad;gLj;jg;glhky; epiyj;Jf; 
fhzg;glyhk;. fUT+z; jpR ,y;yhj tpijfs; fUT+zw;w tpijfs; / 
my;Gkpdw;w tpijfs; (endospermous seed / exalbuminous seed) vd;W 
mwpag;gLfpd;wd. vLj;Jf;fhl;Lfs;: gl;lhzp> epyf;fliy> gPd;];> 
tpijfs; fUT+z; jpR nfhz;bUe;jhy; mit fUT+z; tpijfs; / 
my;GkpDila tpijfs; (endospermous seed / albuminous seed) 
vdg;gLk;. ,e;j tpijfspy; cs;s fUT+z;jpR tpij Kisj;jypd; NghJ 
fUtpw;F czit mspf;fpwJ. vLj;Jf;fhl;Lfs;: ney;> njd;id> 
Mkzf;F.  
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njhlh;tpspk;gw;w fUT+z;jpR (Ruminate endosperm): xOq;fw;w> rkkw;w 
Nkw;gug;igf; nfhz;l fUT+z;jpR> njhlh;tpspk;gw;w fUT+z;jpR vdg;gLk;. 
(vLj;Jf;fhl;L: mhpf;fh fl;r;R – ghf;F)> ghrp/GNshuh> kphp];bfh.  
 
fUT+z; jpRtpd; gzpfs;:  
 
 fUT+z; jpR tsUk; fUtpw;F czthfg; gad;gLfpwJ.  
 ngUk;ghyhd %Ltpijj; jhtuq;fspy; fUT+z;jpR cUthd gpd;Gjhd; 

fUKl;il gFg;gilfpwJ.  
 fUT+z; jpR fUtpd; Jy;ypakhd tsh;r;rpia xOq;FgLj;JfpwJ.  
 

,sePh; xU mbg;gil Cl;l ClfkhFk;. ,J gy;NtW jhtu 
jpRf;fspypUe;J fU kw;Wk; ehw;WUf;fspd; NtWghLUjiyj; 
J}z;LfpwJ. ,sk; njd;idapypUe;J ngwg;gLk; ,sePh; jdp 
cl;fUrhh; fUT+z;jpRthFk;. ,jidr; Rw;wpAs;s ntz;ikg; gFjp 
nry;Rth; cUthf;fg;gl;l fUT+z; jpRthFk;.  

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

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

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

 
2. fUg;ig Kl;il jtpu kw;w nry;fspypUe;J Njhd;Wk; fU 

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

 
3. xNu #ypw;Fs; xd;wpw;F Nkw;gl;l fUg;igfs; tsh;r;rpailjy;. 

(xNunahU ngUtpj;J jha; nry;ypypUe;J Njhd;wpa topj;Njhd;wy;fs; 
my;yJ ,uz;L my;yJ mjw;F Nkw;gl;l ngUtpj;J jha; 
nry;ypypUe;J Njhd;wpa topj;Njhd;wy;fs; - NfRiudh).  

 
4. #ypYs;s rpy tpj;jfj; jhtur; nry;fspd; nray;ghLfs; 

J}z;lg;gLjy; (#y;jpR / #Yiwfs; - rpl;u];> ir]p[pak;).  
 

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

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

 
 1963-Mk; Mz;L epl;r; fUTwhf; fdpahjiy fPo;f;fz;l tiffshf 

tifg;gLj;jpdhh;.  
 

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

 
 #o;epiyrhh; fUtwhf; fdpahjy;: ciwgdp> %Lgdp> Fiwe;j 

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

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

nghUl;fshd Mf;rpd;fs; kw;Wk; [pg;uypd;fs;. fUTwhf;fdp 
cUthjiyj; J}z;Lfpd;wd.  

 
Kf;fpaj;Jtk;:  
 

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

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

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

 fUTwhf; fdpfspy; tpijfs; ,y;yhj fhuzj;jhy; fdpapd; 
ngUk;gFjp cz;zf;$ba gFjpahf cs;sJ.  

 

 

 


