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v #oypy; cs;s capUs;s> capuw;w $WfSf;fpilapy; epfOk;

,ilj;jhf;fq;fis EZfp MuhaTk;

v capuq;fpfspd; epyTifapy; capuq;fpfSf;fpilapy; epfOk;

,ilj;jhf;fq;fspd; Kf;fpaj;Jtj;ij  tpsq;fpf;nfhs;sTk;

v #ow;$Wfs; xt;nthd;Wf;Fk; ,ilapy; epfOk; ,ilj;jhf;fq;fs;

%yk; #oypd; ,af;fr; rkepiy vt;thW cWjpg;gLj;jg;gLfpd;wJ

vd;gij tpsq;fpf;nfhs;sTk;

Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.Njitahd Nju;r;rpkl;lq;fis mila KbAk;.

                    #oypd; ,af;fj; jd;ik#oypd; ,af;fj; jd;ik#oypd; ,af;fj; jd;ik#oypd; ,af;fj; jd;ik#oypd; ,af;fj; jd;ik01

,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>,g;ghlj;ijf; fw;gjd; %yk; cq;fshy;>
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vq;fisr; Rw;wpAs;s #oypy;

capUs;s $WfSk; capuw;w $WfSk;

cs;sd. vg;nghOJk; ,f;$Wfspw;F

,ilapy; gy;NtW ,ilj;jhf;fq;fs;

eilngw;Wf;nfhz;bUg;gjhy; #oy;

gy;NtW khw;wq;fSf;Fl;gLfpd;wJ.,J

#oypd; ,af;fj;jd;ik#oypd; ,af;fj;jd;ik#oypd; ,af;fj;jd;ik#oypd; ,af;fj;jd;ik#oypd; ,af;fj;jd;ik (dynamic

nature) vdg;gLk;.

capuq;fpfSf;fpilapy; epfOk; ,ilj;jhf;fq;fis mwpe;J

nfhs;s cjTk; rpy mtjhdpg;Gfs; fPNo jug;gl;Ls;sd.

w tz;zj;Jg;g+r;rp kyu;fspypUe;J mKjj;ij cwpQ;Rjy;.

w g+id vypiaf; nfhd;Wz;Zjy;'

w nfhbj;Njhil Mjhuj;ijg; gw;wpg; glUjy;.

#oiy ed;whf mtjhdpf;Fk;NghJ capuq;fpfSf;fpilapy;

epfOk; NkYk; gy ,ilj;jhf;fq;fisAk; ,dq;fhz KbAk;.

vt;thwhd Njitfisg; ngw;Wf;nfhs;tjw;fhf mq;fpfSf;fpilNa

,ilj;jhf;fq;fs; Vw;gLfpd;wd vdg; ghh;g;Nghk;.

jhtujhtujhtujhtujhtu - tpyq;F ,ilj;jhf;fq;fs; tpyq;F ,ilj;jhf;fq;fs; tpyq;F ,ilj;jhf;fq;fs; tpyq;F ,ilj;jhf;fq;fs; tpyq;F ,ilj;jhf;fq;fs;

 1.1  capuq;fpfSf;fpilapyhd  ,ilj;jhf;fq;fs; capuq;fpfSf;fpilapyhd  ,ilj;jhf;fq;fs; capuq;fpfSf;fpilapyhd  ,ilj;jhf;fq;fs; capuq;fpfSf;fpilapyhd  ,ilj;jhf;fq;fs; capuq;fpfSf;fpilapyhd  ,ilj;jhf;fq;fs;

cU 1.1 g+tpy; mKjj;ijg;

gUFk; tz;zj;Jg; g+r;rp

1.1.1 czit mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;1.1.1 czit mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;1.1.1 czit mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;1.1.1 czit mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;1.1.1 czit mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;

 gggggr;irj; jhtuk;r;irj; jhtuk;r;irj; jhtuk;r;irj; jhtuk;r;irj; jhtuk;  jhtuTz;zjhtuTz;zjhtuTz;zjhtuTz;zjhtuTz;zp  CDz;zpCDz;zpCDz;zpCDz;zpCDz;zp ;; ;; ;

 khkuk; (khk;gok;) mzpy;   Me;ij

 Fg;igNkdp Kay;   ehp

 #upafhe;jp ej;ij  nrk;gfk;

ml;ltiz 1.1 rpy jhtu - tpyq;F czTj; njhlu;Gfs;
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ml;ltiz 1.1 I ed;F mtjhdpAq;fs;. xt;nthU epiuapYKs;s

mq;fpfs; mjw;F Kd;Ds;s mq;fpfSld; czTf;fhf

,ilj;jhf;fkilfpd;wd. ,J mk;Gf;Fwp %yk; fhl;lg;gl;Ls;sJ. NkYk;>

jhtuTz;zpfs; (herbivores) Neubahfg; gr;irj; jhtuq;fSld; njhlh;ig

Vw;gLj;Jfpd;w mNjNtis CDz;zpfSk; (carnivores); kiwKfkhfg;

gr;irj; jhtuq;fspy;  jq;fpAs;sd vd;gij mwpa KbfpwJ.

,jw;;Ff; fhuzk; gr;irj; jhtuq;fs;

xspj;njhFg;gpd; %yk; jkJzitj; jhNk

jahhpj;Jf;nfhs;tjhFk;. vdpDk;> rpy

jw;Nghrizj; jhtuq;fs; g+r;rpfisr;

rkpghlilar; nra;J jkf;Fj; Njitahd

iejurd; Nghriziag; ngw;Wf;nfhs;fpd;wd.

,j;jhtuq;fs; g+r;rpAz;Zk; jhtuq;fsg+r;rpAz;Zk; jhtuq;fsg+r;rpAz;Zk; jhtuq;fsg+r;rpAz;Zk; jhtuq;fsg+r;rpAz;Zk; jhtuq;fs;

(insectivorous plants) vdg;gLk;. cjhuzk; :-

neg;ge;jR (nfz;bj; jhtuk;)> JNuhrPuh

(gdpg;G+z;Lj; jhtuk;) (cU 1.2).

czTf;fhfj; jhtuq;fSf;fpilapy; fhzg;gLk;  ,ilj;jhf;fq;fs;

gyTs;sd. mtw;wpy; rpytw;iwg; gw;wp mwpe;Jnfhs;s Kaw;rpg;Nghk;.

gr ;irj; jhtuq;fs; kPJ thOk; FUtpr ;ir (Loranthus)>

J}j;Jkf;nfhj;jhd; (Cuscuta) Nghd;w jhtuq;fis mwpe;jpUg;gPu;fs;.

,j;jhtuq;fs; ,uz;Lk; jkJ gUfp Ntu;fis jhk; tsUfpd;w

jhtuj; jz;bDs; nrYj;jp> mjd; %yk; ePiuAk; Nghrizg;

gjhu;j;jq;fisAk; ngw;Wf;nfhs;fpd;wd. ,jd; %yk; jhk; thOk;

jhtuj;jpw;Fj; jPq;fpiog;gjhy;> ,j;jhtuq;fs; xl;Lz;zpj; jhtuq;fs;xl;Lz;zpj; jhtuq;fs;xl;Lz;zpj; jhtuq;fs;xl;Lz;zpj; jhtuq;fs;xl;Lz;zpj; jhtuq;fs;

(parasitic  plants) vd miof;fg;gLfpd;wd.

gr ;ir ,iyfisf; nfhz;l

xl;Lz;zpj; jhtuq;fs; xspj;njhFg;ig

epfo;j;Jfpd;wd. ,t;thwhd jhtuq;fs;

t pUe ;Jtoq;f pa py ; ,Ue ;J e PiuAk ;

fdpAg;GfisAk; khj;jpuk; ngw;Wf;nfhs;Sk;.

,jdhy;> ,it Fiwnahl ;Lz;zpj ;Fiwnahl ;Lz;zpj ;Fiwnahl ;Lz;zpj ;Fiwnahl ;Lz;zpj ;Fiwnahl ;Lz;zpj ;

jhtuq;fsjhtuq;fsjhtuq;fsjhtuq;fsjhtuq;fs; vd miof;fg;gLfpd;wd.

c-k;:- FUtpr;ir (cU 1.3)

   cU 1.2 neg;ge;jR

cU 1'3 FUtpr;ir

jhtu jhtu jhtu jhtu jhtu ----- jhtu ,ilj;jhf;fq;fs; jhtu ,ilj;jhf;fq;fs; jhtu ,ilj;jhf;fq;fs; jhtu ,ilj;jhf;fq;fs; jhtu ,ilj;jhf;fq;fs;



4
,ytr tpepNahfj;jpw;fhf

J}j;Jkf;nfhj;jhd; jhtuk; (Cuscuta) ,iyfisf;

nfhz;bUg;gjpy;iy (cU 1.4). jdf;Fj;

Njitahd Nghriz KOtijAk; tpUe;J

toq;fpapy; ,Ue;Nj ngw;Wf; nfhs;fpd;wJ.

,jdhy;> ,J KO xl;Lz;zpj; jhtukKO xl;Lz;zpj; jhtukKO xl;Lz;zpj; jhtukKO xl;Lz;zpj; jhtukKO xl;Lz;zpj; jhtuk; vd

miof;fg;gLk;. Fiwnahl;Lz;zpj; jhtuq;fis

tpl KO xl;Lz;zpj; jhtuq;fs; tpUe;J

toq;fpf;Ff; $ba ghjpg;ig Vw;gLj;Jfpd;wd.

CDz;zpfs; jkJ czitg; ngWtjw;fhf Vida

tpyq;FfSld; njhlu;Gfis Vw;gLj;Jfpd;wd.  czthFk; tpyq;F

,iu,iu,iu,iu,iu (Prey) vdTk; CDz;Zk; tpyq;F ,iunfstp,iunfstp,iunfstp,iunfstp,iunfstp ( ( ( ( (Predator)))))

vdTk; miof;fg;gLk;. cjhuzkhf> GypahdJ Kaiy czthf

cl;nfhs;Sk;NghJ Kay;> Gypf;F ,iuahfTk; Gyp ,iunfstpahfTk;

cs;sJ.

gy tpyq;Ffs; xNu ,iuia

czthf cl;nfhs;Sk; re;ju;g;gq;fSk;

cs;sd. ,t;thwhd re;jh;g;gq;fspy;

czTf;fhf tpyq;FfSf;fpilapy; Nghl;b

(competition) Vw;gl ;L gyk; tha;e ;j

tpyq;Ffs; mjpf gaidg; ngWfpd;wd.

Nghrizf;fhf tpyq;FfSf;fpilapy;

rhjfkhd ,ilj;njhlu;Gfs; Vw;gLk;

re;ju;g;gq;fSk; cs;sd. c- k; : xd;wpa

tho;T (symbiosis). Vgpl;Lf;Fk; (Aphid)

vWk;Gf;Fkpilapy; epfOk;   ,ilj;njhlu;G

,jw;Fr;  rpwe;j XH cjhuzkhFk;. Vgpl;L

jhtur;rhw;iw cwpQ;rpf; Fbf;Fk;. gpd;> Fbj;j

jhtur;rhw;wpd; nty;yj;ijf; nfhz;l xU

gFjpia ntspafw;Wk;. mjid vWk;Gfs;

czthf cl;nfhs;Sk;.

tpyq;F tpyq;F tpyq;F tpyq;F tpyq;F - tpyq;F ,ilj;jhf;fq;fs;tpyq;F ,ilj;jhf;fq;fs;tpyq;F ,ilj;jhf;fq;fs;tpyq;F ,ilj;jhf;fq;fs;tpyq;F ,ilj;jhf;fq;fs;

cU 1'4 J}j;Jkf;

nfhj;jhd;

 cU 1'6 Vgpl;Lk; vWk;Gk;

cU 1'5 ,iuAk;
,iunfstpAk;



5
,ytr tpepNahfj;jpw;fhf

,jw;fhf vWk;Gfs; Vgpl;Lfis Gjpa jhtuj;ij Nehf;fpf; fhtpr;

nry;fpd;wd. ,jdhy;> ,uz;L tpyq;FfSNk gadilfpd;wd.

,NjNghy;> gRtpd;kPJ xl;Lz;zpahf thOk; cz;zpiaf; fhfq;fs;

czthf cl;nfhs;tjhy; ,uz;L mq;fpfSk; gadilfpd;wd. fhfk;

jd; czitg; ngw;Wf;nfhs;Sk; mNj Neuj;jpy; gRtpd; clypy;

cs;s xl;Lz;zpfs; mfw;wg;gLfpd;wd.

  fly; mdpkdpf;Fk; rpy ,d

kPd;fSf;Fkpilapy; XH mrhjhuzkhd

njhlu;G epyTfpwJ. fly; mdpkdp ghprf;

nfhk ;Gfisf; nfhz;lJ. ,iu

nfstpfs;> kPd;fisg; gpbf;f tUk;NghJ

fly; mdpkdp ghprf;nfhk;Gfs; %yk;

mtw;iwj; jhf;Ftjhy; kPd;fs;

ghJfhf;fg;gLk;. kPd; ngw;Wf;nfhs;Sk;

cztpd; xU gFjpia fly; mdpkdp

czthf;fpf;nfhs;Sk;.

tpyq;FfSf;fpilapy; czTf;fhff; fhzg;gLk;  ,d;ndhU

tifahd njhlu;G xl;Lz;zp - tpUe;Jtoq;fpj; njhlu;ghFk.; xl;Lz;zp

tpUe;Jtoq;fpia tpl kpfr; rpwpajhFk;. mj;Jld; xl;Lz;zp> tpUe;J

toq;fpahy; vg;NghJk; ed;ikailfpwJ mNj Ntis tpUe;J toq;fp

vg;NghJk; ghjpg;gilfpwJ. eha;fs;> khLfs; Nghd;w tpyq;Ffspd;

Njhypd; kPJ tho;e;J mtw;wpd; FUjpia cwpQ;rpf; Fbf;Fk; cz;zpAk;

kdpjdpd; czTf;fhy;thapy; thOk; Flw;GOf;fSk; xl;Lz;zp

tpyq;FfSf;Fr; rpy cjhuzq;fs; MFk;.

ngw ;Nwhh ;  t pyq ;Ffs ; jkJ

,se;ijfSf;F czitg; ngw;Wf;

nfhLg;gJk; tpyq;FfSf;fpilapyhd

,ilj;njhlh;GfSf;F cjhuzkhf

mikfpd;wd. ghY}l;bfs; jkJ

,se;ijfSf;F ghiy czthf

Cl;Lfpd;wd.

cU 1.8 Fl;bfSf;Fg; ghY}l;Lk; G+id

cU 1.7 fly; mdpkdpAk; kPDk ;
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xNu tifahd czit cl;nfhs;Sk; gy;NtW tpyq;Ffs;

,Ug;gJ Nghd;W xU tpyq;F gy;NtW czTfis  cl;nfhs;tijAk;

fhzyhk;. ,jdhy;> gy czTr; rq;fpypfs; xd;Nwhnlhd;W

njhlu;Ggl;L cUthf;Fk; rpf;fyhd mikg;G czT tiy (food

web) vdg;gLk;.

gr;irj; jhtuq;fs; #hpa xspr;rf;jpiag; gad;gLj;jp czitj;

jahupj;J> ,urhadr; rf;jp tbtpy; Nrkpf;fpd;wd. Vida tpyq;Ffs;

,t;Tzitg; ngw;Wf;nfhs;fpd;wd. ,jw;fhf mq;fpfs; jkf;fpilapy;

,ilj;njhlu;ig Vw;gLj;Jk; Kiwiar; rq;fpyp tbtpy; fhl;Ltjw;F

Kaw;rp nra;Nthk;.

mk;Gf;Fwpapdhy; cU 1.9 ,y; fhl;lg;gl;Ls;sthW

tpyq;FfSf;fpilNa fhzg;gLk; vspa czTj; njhlu;G czTr;czTr;czTr;czTr;czTr;

rq;fpyprq;fpyprq;fpyprq;fpyprq;fpyp (food chain) vdg;gLk;.

czTr ; rq ;f py pczTr ; rq ;f py pczTr ; rq ;f py pczTr ; rq ;f py pczTr ; rq ;f py p

czTr; rq;fpypapYs;s xt;nthU mq;fpAk; mjd; ,izg;ghff;

nfhs;sg;gLk;. czTr; rq;fpypapd; Kjyhk; ,izg;G gr;irj; jhtuk;

my;yJ mjpypUe;J ngwg;gl;l gjhu;j;jkhFk;. ,J  Kjy; cw;gj;jpahf;fp

( primary  producer) vdg;gLk;. ,uz;lhk; ,izg;G jhtuTz;zpahFk;.

mjw;F mLj;j ,izg;G CDz;zpahFk;.

czTr; rq;fpypapy; mLj;Js;s ,U ,izg;Gfs; mk;Gf;Fwp

%yk; xd;Wlndhd;W njhlu;GgLj;jg;gLk;. mk;Gf;Fwpapd;; jiy

czthf;fpf;nfhs;Sk; tpyq;iff; fhl;Lfpd;wJ  (mjhtJ mLj;j

Nghriz kl;lj;ijf; fhl;Lfpd;wJ).

czTr; rq;fpypAk; czT tiyAk;czTr; rq;fpypAk; czT tiyAk;czTr; rq;fpypAk; czT tiyAk;czTr; rq;fpypAk; czT tiyAk;czTr; rq;fpypAk; czT tiyAk;

cU 1'9 czTr; rq;fpyp

   Gy;               Kay;       ehp

 Kjy; cw;gj;jpahf;fp  jhtuTz;zp CDz;zp

czTr; tiyczTr; tiyczTr; tiyczTr; tiyczTr; tiy
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mq;fpfSf;F czT kl;Lkd;wp> ghJfhg;Gk;  Kf;fpakhdjhFk;.

czTr; rq;fpypapd; gpd;Ds;s tpyq;Ffs; Muk;g ,izg;Gfspy;

cs;s tpyq;FfSf;F Mgj;jhditahFk; (mr;RWj;jyhditahFk;).

,jdhy;> mq;fpfspd; epyTifia cWjpg;gLj;jpf;nfhs;sg; ghJfhg;G

Kf;fpakhdnjhd;whf mikfpd;wJ.

tpyq;Ffs; ,se;ijfisg; ghJfhj;jy;tpyq;Ffs; ,se;ijfisg; ghJfhj;jy;tpyq;Ffs; ,se;ijfisg; ghJfhj;jy;tpyq;Ffs; ,se;ijfisg; ghJfhj;jy;tpyq;Ffs; ,se;ijfisg; ghJfhj;jy;

vjpupfsplkpUe;J jkJ ,se;ijfisg; ghJfhj;Jf;nfhs;tjw;fhf

tpyq;Ffs; gy;NtW cj;jpfisf; ifahSfpd;wd.

1.1.2 ghJfhg;gpw;fhf mq;fpfs; nfhz;Ls;s1.1.2 ghJfhg;gpw;fhf mq;fpfs; nfhz;Ls;s1.1.2 ghJfhg;gpw;fhf mq;fpfs; nfhz;Ls;s1.1.2 ghJfhg;gpw;fhf mq;fpfs; nfhz;Ls;s1.1.2 ghJfhg;gpw;fhf mq;fpfs; nfhz;Ls;s

,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;

     xg;gil xg;gil xg;gil xg;gil xg;gil  1.1 1.1 1.1 1.1 1.1

  cq;fs; Njhl;lj;jpy; my;yJ ed;dPu;f; Fsj;jpw; fhzg;gLk;

czT tiyfs; ,uz;ilf; Fwpg;gpLq;fs;.

cU 1.11 tpyq;Ffs; ,se;ijfisg; ghJfhj;jy;

A B C

cU 1'10 czT tiy

ehp

 Me;ij

mzpy;
vyp

FUtp

Gy;

khd;

 gUe;J

ntl;Lf;fpspkuk;

Kay;
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cU1'13 I ed;whf mtjhdpj;jhy; mq;F fhzg;gLk; xt;nthU

tpyq;ifAk; mJ thOk; #oypy; ,Ue;J gphpj;jwptJ fbdkhf

cs;sik tpsq;Fk;. ,t;thW ghJfhg;gpw;fhf #oypd; epwj;ijg;

♦  fq;fhU 9 khjq;fSf;Ff; Fl;bfisj; jdJ tapw;Wg; igapy;

itj;Jg; NghrizA+l;bg; ghJfhf;Fk; (cU 1'11 - A ).

♦  jpyhg;gpah kPd; Mgj;jhd epiyikfspd;NghJ jdJ FQ;Rfis
tha;f;Fopapy; itj;Jg; ghJfhf;Fk; (cU 1'11  - B ).

♦   ahidf; $l;lj;jpy; xU ngz;ahid Fl;b <Dk;NghJ mf;$l;lj;jpy; cs;s

midj;J ahidfSk; mjw;Fg; ghJfhg;G toq;Fk; (cU 1'11 C) .

♦ NjdP> Fstp Nghd;w g+r;rpfs; jhk; Ruf;Fk; er;Rj;jd;ikahd ,urhadj;

jputk; %yk; vjpupfis mopj;J jkJ ,sk; G+r;rpfisf; ghJfhf;fpd;wd'

ngha;f;Nfhyk; ngha;f;Nfhyk; ngha;f;Nfhyk; ngha;f;Nfhyk; ngha;f;Nfhyk; ggggg+++++Zjy; Zjy; Zjy; Zjy; Zjy; (Camouflage)

,iyg;g+r;rp Xzhd; jtis

cU 1.13 ghk;GkPd;

     cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

cyfpy; fhzg;gLk; tpyq;Ffspy;

mjpfsT jkJ FLk;gj;jpw;F mh;g;gzpg;Gr; nra;Ak;

tpyq;F Mz; ngd;FapdhFk;. ngz; ngd;Fapd;

,Lk; Kl;ilia jkJ ghjq;fshy; Ve;jp mtw;iw

jkJ rpwFfshy; %bitj;J> czT Njlr;

nrd;wpUf;Fk; ngz; ngd;Fapd; tUk;tiu

fhj;jpUf;Fk;. -400C ntg;gepiyapy; $l xU khj

fhyk;tiu mit mirahJ Xhplj;jpy; ,Uf;fpd;wd.cU 1'12 ngd;Fapd;
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ghJfhg;gpw;fhd elj;ijf; Nfhyq;fSk; cj;jpfSk;ghJfhg;gpw;fhd elj;ijf; Nfhyq;fSk; cj;jpfSk;ghJfhg;gpw;fhd elj;ijf; Nfhyq;fSk; cj;jpfSk;ghJfhg;gpw;fhd elj;ijf; Nfhyq;fSk; cj;jpfSk;ghJfhg;gpw;fhd elj;ijf; Nfhyq;fSk; cj;jpfSk;

capupdq;fspd; elj;ijf;fika mtw;wpd; ghJfhg;G

cWjpg;gLj;jg;gLfpd;w gy;NtW nraw;ghLfs; cs;sd. mtw;wpw;fhd

rpy cjhuzq;fs; fPNo jug;gl;Ls;sd.

gy;ypapDila thiy vjpupfs; gpbf;Fk;NghJ mJ  thiyj;

Jz;bj;J tpl;L jg;gp XbtpLfpwJ. gy;ypf;F kPz;Lk; Gjpa thy;

tsh;r;rpailAk;. ,r; nrad;Kiw Gj;Japh;g;GGj;Japh;g;GGj;Japh;g;GGj;Japh;g;GGj;Japh;g;G     (regeneration) vdg;gLk;.

♦ khd;> kiu  Nghd;w tpyq;Ffs; $l;lkhfr; nry;fpd;wd.

♦ fl;nlWk;G> vWk;G Nghd;w tpyq;Ffs; jkJ vjphpfisj; jhf;fp

mtw;wpd; clypy; Jisia Vw;gLj;jp mjw;Fs; er;Rj; jd;ikahd

nghUisr; nrYj;Jfpd;wd.

♦ Njs;> kl;ilj;Njs;> ghk;G Nghd;wit vjpupfisj; jhf;Ftjw;F

er;Rg; nghUisg; gad;gLj;Jfpd;wd.

♦ g+id jdJ vjpupfisj; jhf;Ftjw;F efj;ijg; gad;gLj;JfpwJ.

♦ kapu;nfhl;b jdJ er;Rkaph;fs; %yk; vjpupfsplkpUe;J ghJfhg;Gg;

ngWfpwJ.

RUz;Ls;s

ku ml;il

jdJ cliy

Xl;bDs;; ,Oj;Js;s

ej;ij

Mkby;yh cliyr;

RUl;bf;nfhs;sy;

cU 1.14cU 1.14cU 1.14cU 1.14cU 1.14

ngw;Wf;nfhs;tJ  ngha;f;Nfhykngha;f;Nfhykngha;f;Nfhykngha;f;Nfhykngha;f;Nfhyk; (camouflage) vdg;gLk;. ,jdhy;>

mit jkJ vjpupfsplkpUe;J ghJfhg;igg; ngw;Wf;nfhs;fpd;wd. ,q;F

epwk;> epwf;Nfhyk;> tbtk; Nghd;w cUtpay; ,ay;Gfis tpyq;F

thOk; #oypypUe;J NtWgLj;jp ,dq;fhz;gJ fbdk;.

     xg;gil xg;gil xg;gil xg;gil xg;gil  1.2 1.2 1.2 1.2 1.2

   gy;NtW tpyq;Ffs; ghJfhg;Gf;fhff; ifahSk; cj;jpfis

   ,dq;fz;L rpWifNaL xd;iwj; jahupAq;fs;.
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jhtuq;fSld; njhlu;Gila  ,ilj;jhf;fq;fs;jhtuq;fSld; njhlu;Gila  ,ilj;jhf;fq;fs;jhtuq;fSld; njhlu;Gila  ,ilj;jhf;fq;fs;jhtuq;fSld; njhlu;Gila  ,ilj;jhf;fq;fs;jhtuq;fSld; njhlu;Gila  ,ilj;jhf;fq;fs;

  ml;ltiz 1.2 jhtu thoplq;fs; rpytw;wpd; #oy; ,ay;Gfs;

Xu; mq;fp caph; thOk; ,lk; mjd; thoplkhFk; (habitat).

mq;fp jdf;Fj; Njitahd tsp> ePu;> czT> xsp> ghJfhg;G

Mfpatw;iwg; ngw;Wf;nfhs;tjw;fhfj; jdJ thoplj;Jld;

,ilj;jhf;fj;jpy; <LgLfpwJ.

thoplj;jpw;Fr; rpwg;ghf mike;j #oy; ,ay;GfSf;Nfw;g ePu;>
tsp> xsp Mfpatw;iwg; ngw;Wf;nfhs;tjw;fhf mt;tplj;jpy; tsUk;
jhtuq;fs; tpNrl ,irthf;fq;fisf; fhl;Lfpd;wd. thoplq;fs;
rpytw;wpw;Fr; rpwg;ghf mikAk; #oy; ,ay;Gfs; fPNo ml;ltizapy;

jug;gl;Ls;sd.

#hpa ntg;gk; mjpfk;@ #oy; ntg;gepiy mjpfk;@

kz;zpy; ePulf;fk; FiwT. c-k;:- ehfjhsp.

cth; ePupdhy; jiu %lg;gl;bUf;Fk;@ #hpa ntg;gk;

mjpfk;@ kz;zpd; tspalf;fk; FiwT. c-k;:-fpz;iz.

kzy; nrwpe;j jsu;thd kz;@ fhw;W mjpfk;@ cth;

ePupdhy; kz; <ukhf;fg;gLk;;@ #hpa ntg;gk; mjpfk;@

kz;zpd; ePulf;fk; FiwT. c-k;:- mlk;;gd; nfhb.

ed;dPu; epiwe;j #oy; fhzg;gLk;. ePupd;; Mok;;

mjpfhpf;Fk;NghJ fpilf;Fk; xspr;nrwpT Fiwe;J

nry;Yk;. c-k;:- typ];Ndhpah.

NtW jhtuk; xd;wpd; jz;bd;kPJ xl;bf; fhzg;gLk;.

epyj;Jld; njhlu;Gw;wpUf;f khl;lhJ.

c-k;:- NkNyhl;bg; gd;dk;.

kz;zPu;> xsp> tsp Mfpad  NghjpasT fhzg;gLk;.

c-k;:- eJd;> tpshj;jp.

1.2.1.2.1.2.1.2.1.2. mq;fpfSf;Fk;  mq;fpfSf;Fk;  mq;fpfSf;Fk;  mq;fpfSf;Fk;  mq;fpfSf;Fk; capuw;w #oYf;Fk; ,ilapyhdcapuw;w #oYf;Fk; ,ilapyhdcapuw;w #oYf;Fk; ,ilapyhdcapuw;w #oYf;Fk; ,ilapyhdcapuw;w #oYf;Fk; ,ilapyhd
,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;,ilj;jhf;fq;fs;

1.2.1 1.2.1 1.2.1 1.2.1 1.2.1 thoplj;ij mbg;gilahff; nfhz;l ,ilj;jhfthoplj;ij mbg;gilahff; nfhz;l ,ilj;jhfthoplj;ij mbg;gilahff; nfhz;l ,ilj;jhfthoplj;ij mbg;gilahff; nfhz;l ,ilj;jhfthoplj;ij mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;fq;fs;fq;fs;fq;fs;fq;fs ;; ;; ;

thoplk;           #oy; ,ay;GfSk; jhtuKk;

twz;l #oy;

fz;ly; #oy;

flw;fiur; #oy;

(kzw; gpuNjrk;)

ed;dPu;r; #oy;>
(Fsq;fs;>
Vupfs;)

g pw jhtuq ;fs ;
(NkNyhl;bfs;)

 rpwpa fhl;Lr;#oy;

(rJg;G epyk;)
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cU 1.15 ,y; fhl;lg;gl;Ls;s xt;nthU jhtuKk; jdJ #oypy;

,Ue;J ePu;> tsp> xsp Mfpatw;iw ngw;Wf;nfhs;tjw;fhf mjd; thoplr;

#oYf;F ed;F ,irthf;fk; mile;Js;s Kiwia Muha;e;J ghh;g;Nghk;.

ehfjhsp:- ehfjhsp:- ehfjhsp:- ehfjhsp:- ehfjhsp:- twz;l #oypy; tsuf; $baJ. ,j;jhtuk;> Nth;fs;

%yk; epyj;Jld; nghUe;jpAs;sJ. ,iyfs;> ePupog;igf; Fiwg;gjw;fhf

Kl;fshfj; jpupgile;Js;sd. jz;L> gr;ir epwkhf khwp

xspj;njhFg;igr; nra;Ak; ,iyj;njhopw;jz;lhfj; jpupgile;Js;sJ.

jz;by; ePu; Njf;fp itf;fg;gl;bUf;Fk;.

fpz;iz:- fpz;iz:- fpz;iz:- fpz;iz:- fpz;iz:- ,J fz;ly; jhtukhFk;. ,j;jhtuk; Ntu; %yk; epyj;Jld;

nghUe;jpAs;sJ. cg;G ePupdhy; Ntu;fs; %lg;gl;Ls;sjhy;

thAg;gupkhw;wj;ij ,yFthf;Ftjw;fhf rpy Nth;fs; epyj;jpy; ,Ue;J

Nky; Nehf;fp tsh;e;jpUf;Fk;. ,it %r;R Nth;fs;(Rthr Ntu;fs;)

vdg;gLk;. ,it tspkz;lyj;Jld; thAg;ghpkhw;wk; Nkw;nfhs;Sk;.

mlk;gd; nfhb:- mlk;gd; nfhb:- mlk;gd; nfhb:- mlk;gd; nfhb:- mlk;gd; nfhb:- ,j;jhtuk; flw;fiuapy; glUk; nfhbahFk;. ,jd;

Nth;fs; epyj;jpd; Nkw;gug;gpy; cs;s kioePiu tpiuthf cwpQ;rf;

$bathWk; #upa ntg;gk;> fhw;W vd;gdtw;Wf;F <LnfhLg;gjw;Fk;

,irthf;fkile;Js;sJ. ,iyapd; Nkw;gug;Gg; gsgsg;ghdjhf

,Ug;gjhy; #upa ntg;gj;ijr; njwpg;gilar; nra;Ak;.

typ];Ndhpah (Ntyk;ghrp):-typ];Ndhpah (Ntyk;ghrp):-typ];Ndhpah (Ntyk;ghrp):-typ];Ndhpah (Ntyk;ghrp):-typ];Ndhpah (Ntyk;ghrp):-     ePupDs;> Nth;fs; %yk;  epyj;jpy;

nghUe;jpf; fhzg;gLk;. ,iyfs; fLk;gr;ir epwkhdit. ,iyfs;

xLq;fp ePz;bUg;gjdhy; ePNuhl;lj;jpw;Fj; jhf;Fg; gpbf;ff;$bajhf

,Uf;fpd;wd.

ehfjhsp   fpz;iz (fz;ly; jhtuk;) mlk;gd; nfhb

 typ];Ndhpah Nknyhl;bg; gd;dk; khkuk;

         cU 1.15 thoplj;jpw;Nfw;g ,irthf;fkile;j jhtuq;fs;
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biwNdupahbiwNdupahbiwNdupahbiwNdupahbiwNdupah(Drynaria) :-  :-  :-  :-  :- Nknyhl;bj;jhtuk;.     ,d;ndhU jhtuj;jpd;;

(Mjhuj;jpy;) Nkw;gug;gpy; Ntu;fs; %yk; xl;b tho;tjhy; Nghjpa

#hpa xspiag; ngwTk;> ePu;> fdpAg;Gfis ,yFthf cwpQ;rpf;

nfhs;tjw;Fk; ,irthf;fkile;Js;sJ. tiyaikg;Gila

,iyfisAk; kaph;fs; nfhz;l jz;ilAk; nfhz;bUg;gjdhy;

fhw;wpYs;s J}Rfs; ,tw;wpy; Nrfhpf;fg;gLfpd;wd. ,iyfs;

nghpadthfTk; gpsTgl;Lk; fhzg;gLfpd;wd.

khkuk;:-khkuk;:-khkuk;:-khkuk;:-khkuk;:- nghJthd> jiuj; jhtuk;. ed;F tsh;r;rpaile;j

Nth;j;njhFjpiaAk; gue;j fpisfis  cila mq;Fuj;njhFjpiaAk;

nfhz;lJ.

tpyq;FfSld; njhlu;Gila ,ilj;jhf;fq;fs;tpyq;FfSld; njhlu;Gila ,ilj;jhf;fq;fs;tpyq;FfSld; njhlu;Gila ,ilj;jhf;fq;fs;tpyq;FfSld; njhlu;Gila ,ilj;jhf;fq;fs;tpyq;FfSld; njhlu;Gila ,ilj;jhf;fq;fs;

thoplq;fs;  rpytw;wpw;Fr; rpwg;ghf mike;j #oy; ,ay;Gfs; fPNo   jug;gl;Ls;sd.

xg;gil 1.2xg;gil 1.2xg;gil 1.2xg;gil 1.2xg;gil 1.2
cU 1.15 ,y; jug;gl;Ls;s xt;nthU jhtuj;jpdJk; rpwg;gpay;Gfs;

mJ tsUk; thoplj;jpd; tpNrl #oy; ,ay;GfSld; ,ire;Js;s

Kiwia Muha;e;J mwpf;if rku;g;gpAq;fs;.

mlltiz 1.3 thoplq;fs; rpytw;wpd; #oy; ,ay;Gfs ;

thoplk;thoplk;thoplk;thoplk;thoplk; tho plj ;j pw ;Fr ; r pwg ;ghf mike ;j #oy; ,ay;GfSk;tho plj ;j pw ;Fr ; r pwg ;ghf mike ;j #oy; ,ay;GfSk;tho plj ;j pw ;Fr ; r pwg ;ghf mike ;j #oy; ,ay;GfSk;tho plj ;j pw ;Fr ; r pwg ;ghf mike ;j #oy; ,ay;GfSk;tho plj ;j pw ;Fr ; r pwg ;ghf mike ;j #oy; ,ay;GfSk;

tpyq;FfSk;tpyq;FfSk;tpyq;FfSk;tpyq;FfSk;tpyq;FfSk;

epiyj;J tho;tjw;Fhpa Mjhug;gil (fPo;g;gil) kz;zhFk;.

tspkz;lyj;jpdhy; #og;gl;lJ. c-----k; :----- ahid.

kuq;fspd; fpisfspy;> nghe;Jfspy; capupdq;fs;  thOk;.
tspkz;lyj;jpdhy; #og;gl;lit.

c-----k; :----- gwit.

thOk; #oy; ePuhf ,Uj;jy;. c-----k; :----- kPd;.

kz;zpdhy; #og;gl;bUf;Fk;. c-----k;:----- kz;GO.

jiur;#oy;

kuk;

 ePh;r;#oy;

epyf;fPo;r;#oy;



13
,ytr  tpepNahfj;jpw;fhf

1.2.2 gjhu;j;jq;fisAk; rf;jpj; NjitiaAk;1.2.2 gjhu;j;jq;fisAk; rf;jpj; NjitiaAk;1.2.2 gjhu;j;jq;fisAk; rf;jpj; NjitiaAk;1.2.2 gjhu;j;jq;fisAk; rf;jpj; NjitiaAk;1.2.2 gjhu;j;jq;fisAk; rf;jpj; NjitiaAk;
mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;mbg;gilahff; nfhz;l ,ilj;jhf;fq;fs;

mq;fpfs; ahtw;Wf;Fk; ePUk; tspAk; mbg;gilj; NjitfshFk;.
,it jtpu> jhtuq;fisg; nghWj;jtiu kz;Zk; xspAk;
Kf;fpakhdit. tpyq;FfSf;F czTk; Kf;fpakhdjhFk;. NkNy
$wpathW xt;nthU NjitiaAk; epiwNtw;wpf;nfhs;tjw;F mq;fpfs;
capuw;w $WfSld; nfhz;Ls;s ,ilj;njhlh;ig Muha;Nthk;.

kzkzkzkzkz;
    cq;fs; maw;#oypy; cs;s ngUk;ghyhd jhtuq;fs; kz;Zld;
nghUe;jp tsu;tij ePq;fs; ghh;j;jpUg;gPh;fs;. jhtuq;fs; jhk;
tsh;tjw;Fj; Njitahd ePiuAk; fdpAg;GfisAk; ngw;Wf;
nfhs;tjw;Fk; mtw;iw epiyepWj;jp itg;gjw;Fk; kz; cjTfpd;wJ.
jhtuj;ij kz;Zld; epiyepWj;jp itg;gjw;Fk; jhtuj;jpw;Fj;
Njitahd ePiuAk; fdpAg;GfisAk; mfj;JwpQ;Rtjw;Fk; Ntu;j;njhFjp
cjTfpwJ.

czT kw;Wk; ePu;j;Njitfis epiwNtw;wpf;nfhs;sTk;

ghJfhg;igg; ngw;Wf;nfhs;sTk; tpyq;FfSf;F mtw;wpd;  ,lk;ngaUk;

Mw;wy; cjTfpd;wJ. cU 1.16 ,y; fhl;lg;gl;Ls;s xt;nthU tpyq;Fk;

KiwNa NkNy Fwpg;gplg;gl;l xt;nthU thoplj;jpYk; thOfpd;wd.

mt;thoplj;jpw;F Vw;g mtw;wpd; ,lk;ngaUk; KiwAk; ,irthf;fk;

mile;Js;sJ. jiu tho;f;iff;Ff; fhy;fs; fhzg;gly;> thd;

tho;f;iff;Fr; rpwF fhzg;gly;> ePe;Jtjw;F ePz;l cly;> nrl;ilfs;;

vd;gd fhzg;gly;> kz; tho;f;iff;F kz;izj; Jisj;Jr;

nry;yf;$ba ePz;l cly; fhzg;gly; vd;gd tpyq;Ffs;

,lg;ngau;r;rpf;nfdf; fhl;Lk; ,irthf;fq;fs; MFk;.

cU 1.16 jkJ thoplj;jpw;F Vw;g ,irthf;fk; mile;j tpyq;Ffs;
   kz;GOahid gwit kPd;fs;

xg;gilxg;gilxg;gilxg;gilxg;gil     1.3

cU 1.16 ,y; jug;gl;Ls;s xt;nthU tpyq;fpdJk; rpwg;gpay;G  mtw;wpd;

thoplj;jpd; tpNrl #oy; ,ay;Gld; nghUe;jpAs;s Kiwia Muha;e;J

mwpAq;fs;.
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cU1.17 ePu;tl;lk;

    mNj Neuj;jpy; jhtuj;jpdhy; kz;Zf;Fj; jhf;fk; Vw;gLfpd;wJ.
kz;zpDs; CLUTk; Nth; fhuzkhf kz; jsh;e;J> Ez;
Jiskpf;fjhfpd;wJ. mjdhy;> kz;zpDs; mlq;Fk; tspapdJk;
ePupdJk; msT mjpfhpf;fpd;wJ. Ntupdhy; kz;zhpg;Gj; jLf;fg;gLfpwJ.
,we;j jhtuq;fSk; jhtuq;fspd; gFjpfSk; gpupifaile;J
kz;Zf;Fr; Nrjdg; nghUs;fisr; Nrh;g;gjdhy; kz; tskilfpd;wJ.
tskhd kz;zpy; jhtuq;fs; ed;F tsu;fpd;wd. tpyq;FfSf;Fk;
kz; Kf;fpakhd thoplkhFk;. ,we;j tpyq;Ffspd; cly;fSk;
tpyq;Ffspd; fopTfSk; kz;iz tsg;gLj;Jfpd;wd.

ePu;ePu ;ePu ;ePu ;ePu ;
capupdq;fspd; clypy; ngUkstpy; fhzg;gLk; ,urhadg;

gjhu;j;jk; ePuhFk;. clypDs; eilngWk; capu;-,urhadj;

jhf;fq;fSf;F Clfkhf ePu;; mikfpwJ. NkYk;> mq;fpapd;  cly;

mikg;igr; rPuhfg; NgzTk; cliy tpiwg;ghf itj;jpUg;gjw;Fk;

ePu; cjTfpwJ. G+z;Lj; jhtuq;fs; epkpu;e;J ,Ug;gjw;F ePu; cjTfpwJ.

ePupy;yhjNghJ mit thb tpLfpd;wd. MfNt> ePiug; NgZtjw;fhf

mq;fpfs; gy;NtW ,irthf;fq;fisf; nfhz;Ls;sd.

    gr;irepwj; jhtuq;fs; czit cw;gj;jp nra;Ak;NghJ ePiu

%yg;nghUshfg; gad;gLj;Jfpd;wd. jhtuq;fspd; Ntupdhy;

mfj;JwpQ;rg;gLk; ePupd; xU gFjp czT cw;gj;jpf;fhfg;

gad;gLj;jg;gLfpd;wJ. mNj Neuj;jpy; ePupd; kw;nwhU gFjp ePuhtpahfj;

jhtu ,iyfspD}lhf ntspNaWfpwJ.

ePu;;;> ,iytha;fspD}lhf  ePuhtpahf ntspNaWjy; MtpAaph;g;GMtpAaph;g;GMtpAaph;g;GMtpAaph;g;GMtpAaph;g;G

(transpiration) vdg;gLk;. ,k; KiwapdhYk; kz;zpy; cs;s ePu;>

tspkz;lyj;jpw;Fs; ePuhtpahfr; Nrh;f;fg;gLfpd;wJ. ePu; tl;lj;ijg; NgZtjpy;

,r;nrad;Kiw gpujhd gq;F tfpf;fpwJ (cU 1.17 Ig;  ghUq;fs;).

Kfpy; ;

ePu;j;Njf;fk; ;

kio

ePu; Mtpahjy; ;

jhtuk;;

#upad;
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cU 1.18; ,iyapd; fPo;g;Gw Nkw;Nwhy; cup

MtpAapu;g;Gf; fhuzkhfj; njhlh;r;rpahf kz;zpypUe;J ePu;;>

jhtuj;jpdhy; mfj;JwpQ;rg;gLfpwJ. ,e;ePUld; mjpy; fiue;Js;s

fdpAg;GfSk; mfj;JwpQ;rg;gl;L jhtuj;jpd; KOg; gFjpf;Fk; nfhz;L

nry;yg;gLfpd;wd. ,iyfspDs; ,e;j ePu;> czT cw;gj;jpf;fhfg;

gad;gLj;jg;gLfpwJ. mj;Jld; jhtu Nkw;gug;igf; Fsph;r;rpailar;

nra;tjpYk; ePu; cjTfpwJ. jhtuq;fisg; Nghd;W tpyq;Ffspd;

cly; ntg;gepiyiag; NgzTk; ePu; cjTfpd;wJ.

tspts pts pts pts p

          tsp> thAf;fspd; fyitahFk;. tspapYs;s xl;rprd; thA

capuq;fpfspd; Rthrr; nrad;Kiwf;F cjTfpwJ. jiutho; tpyq;Ffs;

tspkz;lyj;jpy; ,Ue;Jk; ngUk;ghyhd ePu;tho; tpyq;Ffs; ePupy;

,Ue;Jk; xl;rpridg; ngw;Wf;nfhs;fpd;wd.

mjw;fhf ,t;tpyq;Ffs; tpNrl ,irthf;fq;fisf;

nfhz;Ls;sd. kdpjd; cl;gl jiutho; tpyq;Ffs; ngUk;ghyhdtw;wpd;

Rthr cWg;ghf EiuaPuy; fhzg;gLfpwJ. ePupy; thOk; kPd;fspd;

Rthrj;jpw;Fg; g+f;fs; cjTfpd;wd. mq;fpfspd; Rthrj;jpd;NghJ gf;f

tpisnghUshff; fhgdPnuhl;irl;L cUthfpd;wJ. gr;irj; jhtuq;fs;

czT cw;gj;jpapd;NghJ tspapYs;s fhgdPnuhl;irl;L thAit

%yg;nghUs;fspy; xd;whfg; gad;;gLj;Jfpd;wd. gf;f tpisnghUshf

xl;rprid ntsptpLfpd;wd.

tspapy; eilngWk; tl;lr; nraw;ghL fhuzkhf tspapd;

fl;likg;G khwhJ Ngzg;gLfpwJ. ,iyfspy; ,iytha; (stomata)

vdg;gLk; Ez;Jthuq;fs; fhzg;gLfpd;wd. ,e;Ez;Jthuq;fspD}lhf

tsp jhtuj;jpDs; cl;nry;fpwJ. ,jd; %yk; jhtuj;jpd; Rthrj;jpw;Fj;;

Njitahd xl;rprd; thATk; xspj;njhFg;Gf;Fj; Njitahd

,iytha;;

fhtw; fyq;fs;
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xspr; rf;jpAk; ntg;gr; rf;jpAk;xspr; rf;jpAk; ntg;gr; rf;jpAk;xspr; rf;jpAk; ntg;gr; rf;jpAk;xspr; rf;jpAk; ntg;gr; rf;jpAk;xspr; rf;jpAk; ntg;gr; rf;jpAk;

gr;irj; jhtuq;fs; czit

cw;gj;jp nra;tjw;Fr; #hpa xspr;rf;jp

mtrpakhFk;. vdNtjhd; jhtuj;jpd;

jz;L xspfpilf;Fk; jpiria

Nehf;fp tsUfpd;wJ. #hpadpy;

,Ue;J xspr;rf;jpAk; ntg;gr; rf;jpAk;

fpilf;fpd;wd. ,jdhy;> #oypd;

ntg;gepiy mjpfhpf;fpd;wJ. ,iyapd;

Nkw;gug;G ntg;gkile;J MtpAaph;g;gpd;

Ntfk; mjpfhpf;fpd;wJ. MfNt> ePu;g;;

gw;whf;FiwAs;s #oypy; tsUk;

jhtuq ;fs ; > MtpAa ph ; g ;igf ;

Fiwg;gjw;fhd ,irthf;fq;fisf;

nfhz;Ls;sd. cU1.20 #hpa xspia cwpQ;Rk;

gr;ir ,iyfisf; nfhz;l jhtuk;

fhgdPnuhl;irl;L thATk; fpilf;fpwJ. jhtuq;fspd; Ntu;fs;

Rthrj ;j p w ;Fj ;  Njitahd xl ; r p rd ;  thAit kz ;

Jzpf;iffSf;fpilNaAs;s kz;tspapy; ,Ue;J ngw;Wf;nfhs;fpd;wd.

mirAk; tsp> fhw;W vdg;gLk;. fhw;W (kiwKfkhfj;) jhtuj;jpy;

nry;thf;Fr; nrYj;JfpwJ. c-k; : fhw;W> jhtuq;fspy; MtpAapu;g;igf;

$l;Lk;.

cU1.19 jhtuq;fspd;kPJ fhw;wpd; jhf;fk;
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mitahtd:-mitahtd:-mitahtd:-mitahtd:-mitahtd:-
± ,iy gsgsg;ghd Nkw;gug;igf; nfhz;bUj;jy;
± ,iy Nkw;gug;gpd;kPJ nkOFg;gil fhzg;gly;
± ,iyapDs; (FopfspDs;) ,iytha;fs; mkpo;e;jpUj;jy;
± ,iyapd; Nkw;gug;gpy; kapu;fs; fhzg;gly;
± ,iyfs; Kl;fshfj; jpupgile;jpUj;jy;
± ,iyfs; ghy; my;yJ rspaj;ijf; nfhz;bUj;jy;
± rhjfkw;w fhyepiyfspy; ,iyfis cjpu;j;jy;

Nghd;wit rpy ,irthf;fq;fshFk;.

twz;l #oypy; tsUk;  jhtuq;fs; ,jw;fhd ,irthf;fq;fis

ed;whf ntspf;fhl;Lfpd;wd. cjhuzk; :- ehfjhsp (Kl;fs; fhzg;gly;)>

fs;sp (ghy; fhzg;gly;).

tpyq;Ffs; xspapd; cjtpAld; jhk; thOk; #oiyg; ghh;f;fpd;wd.

czT> ePu;> ghJfhg;G Nghd;wtw;iw tpyq;Ffs; ngw;Wf;nfhs;tjw;F

xsp cjTfpwJ. ntsthypd; fz;fs; xspf;F czu;jpwd; Fiwe;jit.

MfNt> ntsthy; jdJ ghJfhg;Gf; fUjp ,uTNtisfspy; czT

Njbr; nry;fpd;wJ.

ntg;gk; fhuzkhf ntg;gepiy Vw;gLfpwJ. mq;fpfspd; clypDs;

eilngWk; caph;-,urhadj; jhf;fq;fs; midj;Jk; Fwpg;gpl;l

ntg;gepiy tPr;Rf;Fs;NsNa epfo;fpd;wd. rpy tpyq;Ffs;> #oy;

ntg;gepiy khWgl;lhYk; jkJ cly; ntg;gepiyia khwhj xU

tPr;rpDs; Ngzpf;nfhs;fpd;wd. ,it khwh cly;ntg;gepiykhwh cly;ntg;gepiykhwh cly;ntg;gepiykhwh cly;ntg;gepiykhwh cly;ntg;gepiy

tpyq;Ffs; tpyq;Ffs; tpyq;Ffs; tpyq;Ffs; tpyq;Ffs; (homeothermic) vd miof;fg;gLk;. ghY}l;bfs;>

gwitfs; vd;gd khwh cly; ntg;gepiyiaf; nfhz;l tpyq;FfSf;F

cjhuzq;fs; MFk;. ,t;tpyq;Ffs; jkJ clypd; ntg;gepiyiaf;

fl;Lg;gLj;j gy ,irthf;fq;fisf; nfhz;Ls;sd. cjhuzkhf:

« cly; kaphpdhy; %lg;gl;bUj;jy;

« tpah;j;jy;

« eLf;fk; Vw;gly;

Ks;se;jz;bypfs; midj;Jk;> Ks;se;jz;Lspfshd kPd;fs;>

efUaph;fs;> <&lfthopfs; ahTk; khWk; cly;ntg;gepiyAilakhWk; cly;ntg;gepiyAilakhWk; cly;ntg;gepiyAilakhWk; cly;ntg;gepiyAilakhWk; cly;ntg;gepiyAila

tpyq;Ffstpyq;Ffstpyq;Ffstpyq;Ffstpyq;Ffs; MFk;. ,jdhy;> #oy; ntg;gepiy khw;wkilAk;NghJ

mtw;wpd; cly;ntg;gepiyAk; khw;wkilfpd;wJ. vdNt> ,t;tpyq;Ffs;

mjpf #hpa ntg;gj;ijj; jtph;g;gjw;fhf <ukhd ,lq;fis ehLfpd;wd

(cjhuzk;:- Njiu nghpa fw;fspd; fPo; xspe;Jnfhs;sy;).
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ePu;;> ntg;gepiy> xspr;nrwpT Mfpa %d;Wk; mjpfstpy;

khw;wkilAk; #ow; fhuzpfshFk;. ,f;fhuzpfs; khw;wkiltjd;

mbg;gilapy;  capuq;fp fhl;Lk; ,ilj;jhf;fk; gw;wpf; fw;wy; kpfg;

gaDs;sJk; kfpo;r;rpa+l;lf;$baJkhdnjhd;whFk;.

gy;yhz;LthOk; ,ay;G gy;yhz;LthOk; ,ay;G gy;yhz;LthOk; ,ay;G gy;yhz;LthOk; ,ay;G gy;yhz;LthOk; ,ay;G (Perennation)

jfhj (nghUj;jkw;w) #ow;fhuzpfs; cs;sNghJ mq;fp jdJ

epyTifia cWjpg;gLj;jpf;nfhs;tjw;fhff; fhl;Lk; rpwg;gpay;Gfis

gy;yhz;L thOk; ,ay;Ggy;yhz;L thOk; ,ay;Ggy;yhz;L thOk; ,ay;Ggy;yhz;L thOk; ,ay;Ggy;yhz;L thOk; ,ay;G vdf; Fwpg;gplyhk;.

ePh;g;;gw;whf;Fiw> #oy; ntg;gepiy mjpfhpg;G> fLk; Fsph;

Vw;gly; Mfpad gy;yhz;L thOk; ,ay;G Vw;gLtjw;Fhpa

fhuzpfshFk;. twz;lfhyj;jpy; ,we;J NghFk; Gw;jiuapYs;s Gy;;>

kiof;fhyj;jpy; kPz;Lk; Jsph;j;Jg; gr;irepwkhf khWtij ePq;fs;

ghh;j;jpUf;ff;$Lk;. kzpthio> kQ;rs;> ,Q;rp> Nfhiug;Gy; Nghd;w

jhtuq;fspd; jiuNkw;gFjpfs; Nfhil fhyj;jpy; ,we;J tpLfpd;wd.

Mdhy;> khhpfhyj;jpy; kPz;Lk; Jsph;j;Jg; gr;irepw ,iy> jz;Lfisj;

Njhw;Wtpf;fpd;wd. ,tw;wpd; epyf;fPo;j;jz;Nl ,jw;Ff; fhuzkhFk;.

Nfhilfhyj;jpy; epyf;fPo;j;jz;L epyj;jpd; fPo; njhopw;ghlw;Wf;

fhzg;gLfpd;wJ. kiof;fhyj;jpy; epyf;fPo;j;; jz;bd; mUk;Gfspy;

,Ue;J Gjpa jhtuq;fs; cUthfpd;wd. jhkiuapd; epyf;fPo;j;jz;L

mJ thOk; ePu;epiyfs; tw;Wk;NghJ Nrw;wpDs; mkpo;e;jpUe;J kPz;Lk;

ePu; fpilj;jTld;  mUk;Gfisj; Njhw;Wtpj;J tsu Muk;gpf;fpd;wJ.

     1.2.3 #ow;fhuzpfspd; khw;wq;fis mbg;gilahff;1.2.3 #ow;fhuzpfspd; khw;wq;fis mbg;gilahff;1.2.3 #ow;fhuzpfspd; khw;wq;fis mbg;gilahff;1.2.3 #ow;fhuzpfspd; khw;wq;fis mbg;gilahff;1.2.3 #ow;fhuzpfspd; khw;wq;fis mbg;gilahff;
nfhz;l ,ilj;jhf;fq;fs;nfhz;l ,ilj;jhf;fq;fs;nfhz;l ,ilj;jhf;fq;fs;nfhz;l ,ilj;jhf;fq;fs;nfhz;l ,ilj;jhf;fq;fs;

cU1.23 ,iyAjph;e;Js;s jhtuk;cU1.21 ,Q;rpj; jhtuk; cU1.22 Nfhiug; Gy;
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Fspu;fhyj;jpy; mNef jhtuq;fs; jkJ tsh;r;rp tPjj;ijf;

Fiwj;Jf;nfhs;tjd; %yk; my;yJ KOikahf tsh;r;rpia epWj;jpf;

nfhs;tjd; %yk; Jyq;fiyf; fhl;Lfpd;wd. ,jw;fhf rpy jhtuq;fs;

#oy; ntg;gepiy mjpfhpf;Fk;NghJ ,iyfis cjpu;f;fpd;wd.

cjhuzk;:- ,wg;gu;j; jhtuk; (cU1.23).

mt;thNw tpj;Jfs; jbj;j tpj;Jiwiaj; nfhz;bUj;jy;>

Kisj;jYf;F Vw;w #oy; fpilf;Fk;tiu tpj;Jfs; cwq;Fepiyapy;

,Uj;jy; Mfpad gy;yhz;L tho;tjw;F cfe;j cj;jpfshFk;.

jfhj #oy; epiyikfisj; jtph;g;gjw;fhf gy;NtW cj;jpfs;

gad;gLj;jg;gLtij tpyq;Ffspd; kj;jpapYk; ,dq;fhz KbAk;.

cjhuzkhf>          ePh;epiyfs; tw;wpg; NghFk; re;ju;g;gq;fspy;  fht;ah> fht;ah> fht;ah> fht;ah> fht;ah>

kFuhkFuhkFuhkFuhkFuh Nghd;w kPd;fSk; rpy jtisfSk; Nrw;wpDs; Gije;J

tho;tjdhy; ,wf;fhJ caph;tho KbfpwJ. Nrw;wpDs; cwq;Fepiyapy;

caph;thOk; ,t;tpyq;Ffs; cfe;j  #oy; epiyikfs; fpilf;Fk;NghJ

kPz;Lk; ,ay;ghd tho;f;ifia Nkw;nfhs;fpd;wd. gdpf;fl;b cUthFk;

ehLfspy; Fsph;fhyk; KOtJk; mzpy;> Kay; Nghd;w rpwpa tpyq;Ffs;

tisfspDs; my;yJ kug;nghe;Jfspy; ,aq;fhJ ePz;l J}f;fj;jpy;

fhzg;gLk;. ,J khupfhy neLe;J}f;fk; khupfhy neLe;J}f;fk; khupfhy neLe;J}f;fk; khupfhy neLe;J}f;fk; khupfhy neLe;J}f;fk; (hybernation)     vd

miof;fg;gLk;.

Fbngau ;TFbngau ;TFbngau ;TFbngau ;TFbngau ;T

czTg; gw;whf;FiwT Vw;gly; my;yJ jfhj fhyepiy epyTk;

re;jh;g;gq;fisj; jtpu;j;jy;>  ,dg;ngUf;fr; nrad;Kiwfspy; <Lgly;

Nghd;w fhuzq;fSf;fhf tpyq;Ffs; ,lk;tpl;L ,lk; ngah;fpd;wd.

,t;thW ,lk; ngah;jy; ; ; ; ; Fbngah;T Fbngah;T Fbngah;T Fbngah;T Fbngah;T (migration) vdg;gLk;.

FbngaUk; ngUk;ghyhd re;jh;g;gq;fspy; mt;tpyq;Ffs;

Fbngah;e;J te;j ghij topNa jpUk;gpr; nry;fpd;wd.
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gwitfs; kj;jpapy; Fbngah;T

e pfo ;tijj ;  njs pthf

,dq;fhz KbAk ; . tl

JUtj;ij  mz;kpj;Js;s

ehLfspy; cs;s gwitfs;

Fsph ;fhyk; Vw ;gl ;lTld;

Fbngah;fpd;wd. mg;gwitfs;

rKj;jpuj;jpw;F Nkyhfg; gwe;J

Mapuf;fzf;fhd  iky;fisf;

fle;J njd;gpuNjrj;jpYs;s

ntg ;gkhd ehLfSf;Ff;

Fbngah;fpd;wd.

jpkpq;fpyq;fs; tlflypy; ,Ue;J Fbngah;e;J kj;jpa Nfhl;Lf;F

mz;ikapYs;s fliy milfpd;wd. Fspu;fhyk; Kbtile;jTld;

jpUk;;gTk; tlJUtj;ij Nehf;fp ,lk;ngah;fpd;wd.

rkd;kPd;fs; jkJ tho;f;ifapy; xU Kiw khj;jpuNk Fb

ngah;fpd;wd. MWfspy; nghupj;j rkd; kPd;FQ;Rfs;;; mj;jpyhe;jpf;

rKj;jpuj;ij mile;J mq;F thOfpd;wd. tsu;r;rpaile;jgpd;

mk;kPd;fs; ,dg;ngUf;fj;jpw;fhf kPz;Lk; Mw;Wf;Ff; Fbngah;e;J

nrd;W ,dg;ngUf;fk; Kbe;jJk; mq;NfNa ,we;J Nghfpd;wd.

Fbngah;T vg;NghJk; xU KOr;Rw;W tl;lkhf  epfo;tJ ,y;iy.

ahidfs;> fhy;eilfs; Nghd;w $l;lkhf thOk; rpy tpyq;Ffs;

jkJ thoplj;jpy; czTg;gw;whf;Fiw Vw;gLk;NghJ NtW ,lq;fSf;Ff;

Fbngah;fpd;wd.

ntz;tpz; <gpb        ,ul;ilthw;

FUtp  ,e;jpad; gpw;lh
Ml;fhl;bf; FUtp

cU 1.24 FbngaUk; gwitfs;

cU1.25 ,yq;iff;F gwitfspd;

Fbngah;T epfOk; ghij

,yq;if
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cile;J tPo;e;j tPl;Lf; fl;llk;

xd;iw Qhgfg;gLj;jpg; ghUq;fs;. mq;Nf

Rthpd; kPJ rpwpa nrbfs;> nfhbfs;

Nghd;wit tsh;e;jpUg;gijg; ghh;j;jpUg;gPh;fs;

my;yJ mq;Nf Rthpd;kPJk; mjidr; Rw;wpAk;

Gy;G+z;Lfs; tsh;e;J Ntu;fs; RtUf;Fs;

CLUtp ,Ug;gijAk; Rth;fs; ntbg;Gf;

Fs;shfp ,Ug;gijAk; ghhu;j;jpUg;gPh;fs;.rpy

fhyj;jpd; gpd; mq;F fl;llk; ,Ue;jjw;fhd

rhd;Wfs; vJTk; ,y;yhjJNghy; mt;tplk;

Gw;fshYk;; nrbfshYk; kiwf;fg;gl;b

Ug;gijAk; ghh;f;fyhk;.

#oypy; fhyepiy khw;wq;fs; Vw;glhjpUe;jhYk; capUs;s>

capuw;w $Wfs; fhyj;Jld; gbg;gbahf vspa epiyapypUe;J rpf;fyhd

epiyf;F khw;wkile;J nry;tij cq;fshy; mtjhdpf;ff;$bajhf

,Uf;Fk;. ,r;nrad;Kiw #ow;re;jhdk; my;yJ topj;njhlu#ow;re;jhdk; my;yJ topj;njhlu#ow;re;jhdk; my;yJ topj;njhlu#ow;re;jhdk; my;yJ topj;njhlu#ow;re;jhdk; my;yJ topj;njhlu;

(succession) vdg;gLk;. ,t;thW capuw;w ghiwfspy; eilngWtJ

Nghd;W jpwe;j ePu;tPo;r;rpapy; Muk;gpf;fpd;w gy topj;njhlh;fshy;

,Wjpapy; rpf;fyhd> epiyahd fhL xd;W cUthfyhk;. ,t;thW

epfo;tjw;Fg; gy E}W tUlq;fs; vLf;Fk;.

cU 1.26 cile;j ghoile;j

tPl;Lf; fl;llk;

1.3 fhyj;jpw;F mikthf mq;fpfSf;Fk; capuw;w1.3 fhyj;jpw;F mikthf mq;fpfSf;Fk; capuw;w1.3 fhyj;jpw;F mikthf mq;fpfSf;Fk; capuw;w1.3 fhyj;jpw;F mikthf mq;fpfSf;Fk; capuw;w1.3 fhyj;jpw;F mikthf mq;fpfSf;Fk; capuw;w

#oYf;Fk; ,ilapyhd ,ilj;jhf;fq;fs;#oYf;Fk; ,ilapyhd ,ilj;jhf;fq;fs;#oYf;Fk; ,ilapyhd ,ilj;jhf;fq;fs;#oYf;Fk; ,ilapyhd ,ilj;jhf;fq;fs;#oYf;Fk; ,ilapyhd ,ilj;jhf;fq;fs;

1.3.1 capuw;w #oypy; ,Ue;J capu;r;#oy;1.3.1 capuw;w #oypy; ,Ue;J capu;r;#oy;1.3.1 capuw;w #oypy; ,Ue;J capu;r;#oy;1.3.1 capuw;w #oypy; ,Ue;J capu;r;#oy;1.3.1 capuw;w #oypy; ,Ue;J capu;r;#oy;

epyTifailjy; (#ow; re;jhdk;)epyTifailjy; (#ow; re;jhdk;)epyTifailjy; (#ow; re;jhdk;)epyTifailjy; (#ow; re;jhdk;)epyTifailjy; (#ow; re;jhdk;)

A B                   C D

cU 1.27 fw;ghiwfspy; ,Ue;J Muk;gpf;Fk; rpy topj; njhlh;fs;
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fw;ghiwfspd; Nkw;gug;G tskw;wjhFk;. ,jd;kPJ jhtuq;fs;

tsu KbahJ. vdpDk;> ,t;thwhd tskw;w ghiwapd;kPJ nghUf;Fg;

Nghd;w tl;l tbt mikg;Gfs; fhzg;gLk;. ,t;tikg;Gfs; ,iyf;fd;

fhzg;gLk; (Lichen) ,iyf;fd;fspy; gq;fRfSk; my;fhf;fSk; xd;wpa

thopfshff; fhzg;gLfpd;wd (cU 1.27 A).  ,iyf;fd;fspy; cs;s

my;fhf;fs; jw;Nghrzpfshf ,Ug;gjhy; tskw;w Nkw;gug;gpd;kPJ

$l ,iyf;fd;fs; ed;whf tsuf;$ba ,ay;igf;  nfhz;Ls;sd.

fw;ghiwfs; kPJ tsUk; ,e;j ,iyf;fd;fs; %yk;

ntsptplg;gLk; ,urhadr; Nrh;itfs; fhuzkhf> ghiwapd; Nkw;gug;G

,urhad thdpiyahyopjYf;Fl;gLfpd;wJ. ,wf;fpd;w ,iyf;fd;fspd;

gFjpfs; fw;ghiwfspd;kPJ Nrh;tjd; %yk; gpupifahf;fpfspd;

nraw;ghLfshy; kz; Njhd;w Muk;gpf;fpd;wJ. ,t;thW cUthfpd;w

kz;zhdJ fw;ghiwfspd; Nkw;gug;gpy; fhzg;gLk; rpWgpsTfspy;

Njq;;Fk;. tpj;Jg; guk;gypd; %yk; te;J NrUk; jhtu tpj;Jfs;

Kisg;gjw;fhd #oiy ,it toq;Ffpd;wd (cU 1.27 B). ,t;thW

ghrp> gd;dq;fs; kw;Wk; Gw;fs; Nghd;w xUtpj;jpiyj; jhtuq;fs;>

,U tpj;jpiyj; jhtuq;fs; ,f;fw;ghiwfs;kPJ tsu Muk;gpf;fpd;wd.

,jd; %yk; kpf Ntfkhf kz;Zf;Fr; Nrjdr; Nru;itfs;

Nrh;tjhy; kz; tskhf khwp ePz;lfhyj; jhtuq;fs; Kisg;gjw;F

tha;g;G Vw;gLfpd;wJ. ,t;thwhd topj;njhlu; %yk; Njhd;wpa mq;fpfs;

jkJ #oiy xOq;fikj;J NtW mq;fpfSk; tho;tjw;F Vw;w

Kiwapy; #oiy khw;Wfpd;wd (cU 1.27C). gbg;gbahfj; jhtuq;fs;

,t;thW tsu;r;rpailtjhy; jhtuTz;zpfSk; Vida mq;fpfSk;

,q;F FbNawp jkJ thoplj;ij mikj;Jf;nfhs;tjhy; epiyahd

rpf;fyhd capu;r;rhfpak; xd;W cUthfpd;wJ (cU 1.27D).

cU 1.28 topj;njhlu; Vw;gLk; gbKiw
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1.3.2 fhyg;Nghf;fpy; ePu;epiyf;F mUfpy; mq;fpfs; epyTifailjy1.3.2 fhyg;Nghf;fpy; ePu;epiyf;F mUfpy; mq;fpfs; epyTifailjy1.3.2 fhyg;Nghf;fpy; ePu;epiyf;F mUfpy; mq;fpfs; epyTifailjy1.3.2 fhyg;Nghf;fpy; ePu;epiyf;F mUfpy; mq;fpfs; epyTifailjy1.3.2 fhyg;Nghf;fpy; ePu;epiyf;F mUfpy; mq;fpfs; epyTifailjy;; ;; ;

jpwe;j ePu;epiyf;F cjhuzkhf xU Fsj;ij vLg;Nghk;. ,q;F

kpff;Fiwe;j mstpyhd Nghrizg; gjhu;j;jq;fs; fhzg;gLk;. mq;F

ePupd; Nkw;gug;gpy; kpje;Njh ePupd; cs;NsNah my;yJ ePupy; mkpo;e;Njh

fhzg;gLk; rpy jhtuq;fis ePq;fs; mtjhdpj;jpUg;gPu;fs;. ePupDs;

fhzg;gLk; ,j;jhtuq;fs; ,we;j gpd;du; ,tw;wpd;kPJ gpupifahf;fpfs;

njhopw;gLfpd;wd. mjdhy;> gbg;gbahf cUthfpd;w Nrjdg;

gjhu;j;jq;fSk; mbj;J tug;gLk; kz;Zk; Fsj;jpd; mbg;gug;gpy;

Nru;e;J Fsj;jpd; Moj;ijf; Fiwf;fpd;wd.

mj;Jld; Fsj;ijr; Rw;wpf; fhzg;gLk; Fsf;fl;il  mz;kpj;Jg;

gd;dj; jhtu tiffSk; ehzw;Gy; tiffSk; tsUfpd;wd. ,it

,we;j gpd;du; gpupifahf;fpfspd; njhopw;ghl;bdhy; cUthFk; Nrjdg;

nghUs;fs; Fsf;fl;by; gbfpd;wd. ,jdhy;> ,jpy; tsUfpd;w

jhtuq;fs; gbg;gbahff; (cU 1.29) Fsf;fl;bid Nehf;fpg; gut

Muk;gpf;fpd;wd. ,jd; tpisthf Fsj;jpd; mbapy; nkd;NkYk; kz;

Nru;e;J ,Wjpahf epyj;jhtuq;fs; tsUtjw;fhd #oy; cUthfpwJ.

,Wjpapy; ePu;r;#oy; fhlhf khw;wkilfpd;wJ.

1.3.3 fhyg;Nghf;fpy; 1.3.3 fhyg;Nghf;fpy; 1.3.3 fhyg;Nghf;fpy; 1.3.3 fhyg;Nghf;fpy; 1.3.3 fhyg;Nghf;fpy; ntwpjhf;fg;gl;l ,lj;jpy;ntwpjhf;fg;gl;l ,lj;jpy;ntwpjhf;fg;gl;l ,lj;jpy;ntwpjhf;fg;gl;l ,lj;jpy;ntwpjhf;fg;gl;l ,lj;jpy;

mq;fpfsmq;fpfsmq;fpfsmq;fpfsmq;fpfs; epyTifailjy; epyTifailjy; epyTifailjy; epyTifailjy; epyTifailjy ;

Nridg; gapu;r;nra;iff;fhfTk; NtW gy fhuzq;fspw;fhfTk;

kdpjdhy; fhLfs; mopf;fg;gLfpd;wd. fhl;Lj; jP Nghd;w ,aw;iff;

fhuzpfshYk; fhLfs; moptilfpd;wd.

cU 1.29 Fsr; #oypy; Muk;gpf;Fk; jhtu topj;njhlu;
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,t;thwhd re;ju;g;gq;fspy; ntwpjhf;fg;gl;l jiuapy; FWfpa

fhyj;jpy; kPz;Lk; jhtuq;fs; cUthfpd;wd. ,jw;fhd fhuzk;

me;epyq;fspy; tpj;Jfs;> Ntu;fs; fhzg;gLtNjahFk;. NkYk;

,ilA+Wfs; Vw;glhjtplj;J> ,it kPz;Lk; rpwpa fhlhf khWfpd;wd.

,t;thW mope;j #oy; jpUk;gTk; Gj;Japu;g;gilfpd;wJ.

,e;j epfo;Tfs; ahTk; epfo;e;J Kba E}w;Wf;fzf;fhd

tUlq;fs; nry;yyhk;. topj;; njhlu;fspdhy; ,Wjpapy; cUthFk;

fhl;Lr; #oypd; ,ay;ghdJ fhyepiy khw;wq;fspdhy;

jPu;khdpf;fg;gLfpd;wJ. ahNjDk;  xU #oy; epiyikf;F

,irthf;fkilaf;$ba (xj;jpiraf;$ba) mq;fpfs; mq;F cWjpahf

epyTifailfpd;wd.

cU 1.31

kz;ruptpdhy; %lg;gl;L ntwpjhf;fg;gl;l

,lj;jpy; kPz;Lk; jhtuq;fs; epyTifailjy;

cU 1.30 Kl;nrbfs;> Gju;fs;
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Gtpapy; thOfpd;w midj;J capuq;fpfspdJk; thoplk;

kz;zhYk; ghiwfspdhYk; Mf;fg;gl;l GtpNahL MFk;. kz;zpy;

jhtu tsu;r;rpf;Fj; Njitahd Nghrizg; gjhu;j;jq;fs; mlq;fpAs;sd.

NkYk;> jhtuq;fis epiyepWj;Jtjw;Fk; kz; cjTfpwJ. vdNt>

ghiwfspd;; Kf;fpaj;Jtk; vd;d? mit #oypy; cs;s Vida

capuw;w $WfSld; vt;thW njhlu;Gfis Vw;gLj;jpAs;sd vd

Muha;Nthk;.

ghiwfs; thdpiyahyopjy; ,U topfspy; epfo;fpwJ.

 (i) ngsjpf thdpiyahyopjy; - ghiwfs; rpWrpW Jz;Lfshf
ciljy;.

 (ii)  ,urhad thdpiyahyopjy; - ghiwfs; Mf;fg ;gl ;Ls;s
gjhu ;j ;jq ;fs;  ,urhad

khw;wq;fSf;F cl;gLjy;.

 1.4  capuw;w #oypy; fhzg;gLk; ,ilj;jhf;fq;fs;1.4  capuw;w #oypy; fhzg;gLk; ,ilj;jhf;fq;fs;1.4  capuw;w #oypy; fhzg;gLk; ,ilj;jhf;fq;fs;1.4  capuw;w #oypy; fhzg;gLk; ,ilj;jhf;fq;fs;1.4  capuw;w #oypy; fhzg;gLk; ,ilj;jhf;fq;fs;

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

,w;iwf;F 4.57 gpy;ypad; tUlq;fSf;F Kd;du; ,Ue;j Gtpapd;

,ay;G jw;Nghija epiyia tpl NtWgl;ljhFk;. mjhtJ GtpahdJ

mf;fhyj;jpy; kpfg; ghupastpy; thAf;fshy;; Md Kfpyhy; #og;gl;Lf;

fhzg;gl;lJ. ,jd; ntg;gepiy 4 000 0C   njhlf;fk; 8 000 0C tiu

fhzg;gl;lJ. gpd;du; tpz;ntspapy; eilngw;w jhf;fq;fs; fhuzkhf

thAf;fshyhd Kfpy;  gbg;gbahff; Fspu;r;rpaile;jJ. Gtpapd; (mfzp)

kj;jpapy; nrQ;#lhd jputf; Fok;G epiy fhzg;gl;l NghjpYk;

mjd; Nkw;gug;G Fspu;r;rpaile;J ,Wfpj; jpz;kkhfp> Gtpg; nghUf;F

cUthfpaJ. ,g;Gtpg;nghUf;F ghiwfshy; MdJ. gpd;du; ,g;ghiwfs;

gbg;gbahfr; rpijtile;J kz; cUthfpaJ.

1.4 ghiwfs; thdpiyahyopjy;1.4 ghiwfs; thdpiyahyopjy;1.4 ghiwfs; thdpiyahyopjy;1.4 ghiwfs; thdpiyahyopjy;1.4 ghiwfs; thdpiyahyopjy;
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♦ Ntfkhfg; gha;e;NjhLk; ePNuhl;lj;jpd;%yk; ghiwfs; mbj;Jr;

nry;yg;gLk;NghJ mtw;wpy; ngsjpf thdpiyahyopjy; eil

ngWfpd;wJ vd;gij Nkw;gb nraw;ghl;bd; %yk; mwpe;jpUg;gPu;fs;.

cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?cq;fSf;Fj; njhpAkh?

♦ #lhd fz;zhbf; Ftisapd; Nkw;gug;gpd;kPJ Fspu;e;j ePu;j;Jspfs;

tpOk;NghJ Nkw;gug;Gr; rLjpahfr; RUq;Ftjdhy; Ftis clNd

ntbf;fpwJ.

♦ ePupd; fdtstpYk; ghu;f;f mNjasT ePu; ciwe;J cUthFk;

gdpf;fl;bapd; fdtsT mjpfkhFk;. Kw;whf ePu; epug;gg;gl;L

,Wf;fkhf %lg;gl;l fz;zhbg; Nghj;jypYs;s ePu; ciwAk;NghJ

fdtsT mjpfupg;gjhy; Nghj;jypd; Rtu;fspy; mOj;jk;

Vw;gLj;jg;gl;L Nghj;jy; ntbf;fpwJ.

nraw;ghL 1.1nraw;ghL 1.1nraw;ghL 1.1nraw;ghL 1.1nraw;ghL 1.1

♦♦♦♦♦ NkhJifapd; fhuzkhf ghiwfspy; ngsjpfNkhJifapd; fhuzkhf ghiwfspy; ngsjpfNkhJifapd; fhuzkhf ghiwfspy; ngsjpfNkhJifapd; fhuzkhf ghiwfspy; ngsjpfNkhJifapd; fhuzkhf ghiwfspy; ngsjpf

thdpiyahyopjy; epfo;tij ,dq;fhZjy;thdpiyahyopjy; epfo;tij ,dq;fhZjy;thdpiyahyopjy; epfo;tij ,dq;fhZjy;thdpiyahyopjy; epfo;tij ,dq;fhZjy;thdpiyahyopjy; epfo;tij ,dq;fhZjy;

   $uhd Kidfisf; nfhz;l rpwpa fw;fs; rpytw;iwf; fz;zhbg;

Nghj;jypDs; ,l;L> ePu; Nru;j;J ed;F FYf;fp> 15 epkpl Neuj;jpd;

gpd; Nghj;jypd; mbapy; xd;W  Nrh;e;Js;s Ez;zpa Jfs;fis

mtjhdpAq;fs;.  Ez;zpa Jfs;fspd; Kidfs; kOq;fp ,Ug;gij

mtjhdpf;fyhk;.

ngsjpf thdpiyahyopjy;ngsjpf thdpiyahyopjy;ngsjpf thdpiyahyopjy;ngsjpf thdpiyahyopjy;ngsjpf thdpiyahyopjy;

ghiwfs;kPJ Vw;gLj;jg;gLk; mOj;jk;> ,Otpir fhuzkhf

ghiwfs;  rpW rpW Jz;Lfshf ciljy; ngsjpf thdpiyahyopjy;

vdg;gLk;. ngsjpf thdpiyahyopjypy; nry;thf;Fr; nrYj;Jk;

fhuzpfspy; ntg;gepiyAk; xd;whFk;. gfypy; Vw;gLk; #hpa

ntg;gj;jpdhy; ghiwfs; ntg;gkhfp kioapd; fhuzkhfNth my;yJ

,utpy; Vw;gLk; Fspu;r;rp fhuzkhfNth cilfpd;wd. ,t;thW

rLjpahf Vw;gLk; ntg;gepiy khw;wj;jpdhy; rpWJz;Lfshfg; ghiwfs;

ciljy; ngsjpf thdpiyahyopjy; vdg;gLk;.
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,urhad thdpiyahyopjy;,urhad thdpiyahyopjy;,urhad thdpiyahyopjy;,urhad thdpiyahyopjy;,urhad thdpiyahyopjy;

ngsjpf thdpiyahyopjypd;NghJ ghiwfs; rpW Jz;Lfshf

ciltjdhy; ghiwfspd; Nkw;gug;gpd; gug;gsT mjpfupf;fpd;wJ.

MfNt> ghiwfs; kpf ed;whf tsp> ePu; Nghd;w Gwf;fhuzpfSld;

njhLifAWtjdhy; ,urhad khw;wq;fspw;F cs;shfpd;wd. ,jdhy;>

ngsjpf thdpiyahyopjiyj; njhlu;e;J ,urhad thdpiyahyopjy;

tpiuthf epfOk;.

xg;gilxg;gilxg;gilxg;gilxg;gil 1 1 1 1 1.....44444
ghiwfspd; ngsjpf thdpiyahyopjYf;Ff; fhuzkhFk;

capuw;w fhuzpfis ,dkwpe;J mf;fhuzpfs; %yk; ghiwfspy;

ngsjpf thdpiyahyopjy; epfOk; Kiwiar; RUf;fkhf tpsf;fp

mwpf;if xd;iwj; jahupAq;fs;.

♦ Ntfkhf ,aq;Fk; fly; miyfSld; vLj;J tug;gLk; kz;

Jzpf;iffs; flw;fiug; ghiwfSld; NkhJtjhy; fw;ghiwfs;

ngsjpf thdpiyahyopjYf;F cl;gLfpd;wd.

♦ kjpw;Rtu; kPJ rpwpa My;> muR Nghd;w kuq;fs; tsUk;NghJ

Rtupy; ntbg;Gfs; cUthfp ,Ug;gij ePq;fs; mtjhdpj;jpUg;gPu;fs;.

tsUk; jhtuj;jpd; Ntu;fs; Rtu;fspDs; CLUTk;NghJ Vw;gLk;

mOj;jk; fhuzkhfNt Rtu; ntbf;fpd;wJ. ,t;thNw ghiwfspd;

ntbg;Gfspy; tpOfpd;w tpj;Jfs; Kisj;J tUk; Ntu;fs; ghiw

ntbg;GfSs; CLUTtjdhy; Vw;gLk; mOj;jk; fhuzkhfg;

ghiwfs; ntbj;J> rpW Jz;Lfshfpd;wd.

♦ tpyq;Ffspd; gy;NtW nraw;ghLfshYk; ghiwfs; ngsjpf

thdpiyahyopjYf;F cl;gLfpd;wd. cjhuzk;:- ghiwfs;kPJ

tpyq;Ffspd; elkhl;lj;jpd;NghJ Vw;gLk; mOj;jk; fhuzkhfg;

ghiwfs; rpWJz;Lfshf cilfpd;wd.
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ghiwfs; ,urhad thdpiyahyopAk; re;ju;g;gq;fs;ghiwfs; ,urhad thdpiyahyopAk; re;ju;g;gq;fs;ghiwfs; ,urhad thdpiyahyopAk; re;ju;g;gq;fs;ghiwfs; ,urhad thdpiyahyopAk; re;ju;g;gq;fs;ghiwfs; ,urhad thdpiyahyopAk; re;ju;g;gq;fs;

♦ tspapy; mlq;Fk; fhgdPnuhl;irl;L thA kioePupy; fiutjhy;

kio ePu; rpwpjsT mkpy ,ay;igg; ngWk;. ,t;tkpy ,ay;Gila

ePupy; Rz;zf;fy; my;yJ fUq;fy;yhyhd ghiwfs; fiuAk;.

,Uk;Gj; jhJf;fSila ghiwfSk; mkpy ePUld; my;yJ

xl;rprDld; jhf;fKw;W ,urhad thdpiyahyopjYf;F cl;gLk;.

♦ kiyf;Fd;Wfspy; tsUk; ,iyf;fd;fs;> ghrptiffs; %yk;

Fd;Wfs; <uypg;ghf ,Uf;Fk;. ,e;j <uypg;G mkpyj;jd;ikAilajhf

,Uf;Fk;. ,jd; fhuzkhfTk; ghiwfspd; Nkw;gug;G ,urhad

thdpiyahyopjYf;F cl;gLk;. Fd;Wfspd;kPJ tpOk; fha;> fdp

tiffspd; rhWfs; mkpyj;jd;ikAilait. ,jd;   fhuzkhfTk;

fw;ghiwfspd; Nkw;gug;G ,urhad thdpiyahyopjYf;F cl;gLk;.

♦ jhtuq;fspd; Ntu;fspdhy; Rthrj;jpd;NghJ ntsptplg;gLk;

fhgdPnuhl;irl;L kz;zPupy; fiue;J cUthFk; mkpyf; fiury;

ghiwfspd; rpijTf;Ff; fhuzkhfpd;wJ.

♦ ,we;j mq;fpfspd; cly;fSk; mq;fpfspd; fopTfSk;

Ez;zq;fpfspd; (micro organisms) gpupifahf;fj;jpw;F cl;gLfpd;wd.

gpupifaile;J cUthFk; mkpyf; fiurypdhy; ,urhad

thdpiyahyopjy; epfo;fpd;wJ.

♦ kdpjr; nraw;ghLfspdhYk; ghiwfspd; ,urhad thdpiy

ahyopjy; tpiuthf;fg;gLfpwJ. Nkhl;lu; thfdq;fSk;

njhopw;rhiyfSk; njhopw;gLk;NghJ epfOk; vupnghUs; jfdk;

fhuzkhf ntspNaWk; iejurdPnuhl;irl;L> fe;jftPnuhl;irl;L

Nghd;w thAf;fs; kioePupy; fiuAk;NghJ mkpy kio cUthfpwJ.

,t;tkpy kioAk; ghiwfspd; ,urhad thdpiyahyopjYf;Ff;

fhuzkhfpwJ.
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1.4.2 Nrjdg; nghUs;fspd; gpupif1.4.2 Nrjdg; nghUs;fspd; gpupif1.4.2 Nrjdg; nghUs;fspd; gpupif1.4.2 Nrjdg; nghUs;fspd; gpupif1.4.2 Nrjdg; nghUs;fspd; gpupif

capuq;fpfspd; cly;fs; Nrjdg; gjhu;j;jq;fshy; Mdit.

mtw;wpd; ,we;j clypd;kPJ Ez;zq;fpfspd; njhopw;ghL fhuzkhfr;

Nrjdg; gjhu;j;jq;fs; gpupifaile;J vspa gjhu;j;jq;fshf khWfpd;wd.

,r;nrad;Kiw Nrjdg; gjhu;j;jq;fspd; gpupifahf;fk; vdg;gLk;. Nrjdg;

gjhu;j;jq;fspd;kPJ mq;fpfspd; jhf;fj;jhy; Vw;gLk; khw;wj;ij mwpe;J

nfhs;Nthk;.

NkNy jug;gl;l nraw;ghl;bd; mtjhdpg;GfSf;F Vw;g

gw;wPupahf;fs;> rpy gq;fRfs; Nghd;w ntWq; fz;Zf;Fj; njupahj

Ez;zq;fpfs; Nrjdg;nghUs;fspd; gpupiff;Ff; fhuzkhf ,Uf;fpd;wd

vd;gJ cq;fSf;F tpsq;fpapUf;Fk;. Nrjdg;gjhu;j;jq;fspd; gpupiff;Ff;

fhuzkhd mq;fpfs; gpupifahf;fpfsgpupifahf;fpfsgpupifahf;fpfsgpupifahf;fpfsgpupifahf;fpfs; (decomposers) vdg;gLk;.

,we;j mq;fpfspd; cly; khj;jpuk; my;yhJ mq;fpfspd;

fopTg;nghUs;fSk; gpupifahf;fj;jpw;F cl;gLfpd;wd.

xg;gil 1.5xg;gil 1.5xg;gil 1.5xg;gil 1.5xg;gil 1.5

vkJ maw; #oypy; fhzf;$ba gpd;tUk; re;ju;g;gq;fis ,dkwpe;J

Fwpj;j xt;NthU re;ju;g;gj;jpYk; gpupifahf;fj;jpw;Ff; fhuzkhd

mq;fpiag; ngaupLq;fs;

E  gQ;R Nghd;w ntz;zpwg; Gs;spfisAila

  G+Q;rzk; tsh;e;Js;s mOFk; epiyapy;

  cs;s ful; fpoq;F

   B fiwahd;> GOf;fs;

thOk; xU kuf;Fw;wp

C kuj;jpd;fPo; tpOe;J

  gpupe;jopfpd;w ,iyfs;

D ,iyr; rUFf; Ftpay;fspy;

  tsh;r;rpailAk; gq;fRfs;

     A  cf;fpa kuf;Fw;wp;apy;

  tsh;e;Js;s fhshd;
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fiwahd;> kz;GO Nghd;w Nguq;fpfs; Nrjdg; nghUs;fisg;

gpupifailar; nra;tjpy; gq;Fnfhs;fpd;wd.

mq;fpfspd; cly;fs; #oypy; ,Ue;J ngw;Wf;nfhz;l

gjhu;j;jq;fs; %yk; cUthf;fg;gl;lit  MFk;. mit ,we;jgpd;

kPz;Lk; gjhu;j;jq;fs; gpupifahf;fpfs; %yk; #oYf;F ntsptplg;gLk;.

MfNt> gpupifahf;fpfs; #oypy; cs;s gjhu;j;jq;fspd; kPs; Row;rpf;Ff;

$ba gq;fspg;ig toq;Ffpd;wd.

kz;zpy; cs;s

fdpaq;fs;

Nrjdg; nghUs;fs;

gpupifailjy;
jhtuq;fs;

tpyq;Ffs ;

cU 1.32

Nrjdg; nghUs; tl;lk;

XLk; kioePu ; Nrw;wpd; epwj;ijf; nfhz;bUg;gij

mtjhdpj;jpUg;gPu;fs;. me;ePupy; rpwpjsit xU ghj;jpuj;jpy; vLj;J

xU ehs; KOtJk; (24 kzpj;jpahyk;) mirahJ mila itAq;fs;.

ghj;jpuj;jpd; mbapy; fspkz; Jzpf;iffs; Nru;e;jpUg;gijAk; ePu;

epwk; mw;wpUg;gijAk; mtjhdpj;jpUg;gPu;fs;. vdNt> kioePupd;

epwj;Jf;Ff; fhuzk; ePUld; fye;Js;s kz; Jzpf;iffshFk; vdj;

jPu;khdpf;fyhk;. ,t;thNw XLk; ePUld; fye;Js;s kz; Jzpf;iffs;

mbj;Jr; nry;yg;gLfpd;wd.

1.4.3 kz;zupg;G1.4.3 kz;zupg;G1.4.3 kz;zupg;G1.4.3 kz;zupg;G1.4.3 kz;zupg;G
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tpLKiwapd; gpd;du; tFg;giwapy; Kjypy; EioAk;NghJ ePq;fs;

tFg;giw KOtJk; J}rp gbe;jpUg;gij mtjhdpj;jpUg;gPu;fs;. J}rp;

vd;gJ Ez;zpa kz; Jzpf;iffisf; nfhz;lJ. ,J fhw;wpd;

%yk; tFg;giwapDs; vLj;J tug;gl;Ls;sJ. XH ,lj;jpYs;s kz;

,d;NdhH ,lj;jpw;F vLj;Jr; nry;yg;gly; kz;zhpg;G ; kz;zhpg;G ; kz;zhpg;G ; kz;zhpg;G ; kz;zhpg;G vdg;gLk;.

kz;zupg;ig Vw;gLj;Jk; gpujhd ,aw;iff; fhuzpfs; ,uz;lhFk;.

(i)  ePu;

(ii) fhw;W

ePupdhy; Vw;gLk; kz;zupg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfis

,dq; fhz;Nghk;.

 cq;fs; mtjhdpg;Gfspy; ,Ue;J kz;zupg;G $Ljyhf epfOk;

re;ju;g;gj;ijAk; Fiwthf epfOk; re;ju;g;gj;ijAk; NtWgLj;jpf;

fhl;l Kaw;rpAq;fs;.

jpwe;j jsu;thd kz;zpd;kPJ gha;e;NjhLk; ePu; fyq;fpa> Nrw;wpd;

epwKilajhf ,Ue;jJ. Gw;jiukPJ my;yJ cf;fpa ,iyfspdhy;

%lg;gl;l jiukPJ gha;e;NjhLk; ePu; epwkw;W my;yJ fyq;fy; mw;Wf;

fhzg;gl;lJ. ,jdhy;> jiuapd;kPJ capUs;s my;yJ capuw;w

%Lgil %yk; ePupdhy; Vw;gLk; kz;zupg;Gf; Fiwf;fg;gLfpd;wJ

vd;gij mwpe;Jnfhs;tPu;fs;.

nraw;ghL 1.2nraw;ghL 1.2nraw;ghL 1.2nraw;ghL 1.2nraw;ghL 1.2

Jisaplg;gl;l xU jfug;Ngzp xd;wpD}lhf rk msthd

ePiu xNu cauj;jpy; ,Ue;J tpor;nra;J gpd;tUk; xt;nthU

re;ju;g;gj;jpYk; ghAk; ePupd; msit xg;gpLq;fs;.

A - jpwe;j fbdkhd epyj;jpd;kPJ ePu; gha;e;NjhLk; re;jh;g;gk;.

B - jpwe;j jsh;thd epyj;jpd;kPJ ePu; gha;e;NjhLk; re;ju;g;gk;.

C - jpwe;j rha;thd epyj;jpd;kPJ ePu; gha;e;NjhLk; re;ju;g;gk;.

D - Gw;fshy; %lg;gl;l jiukPJ ePu; gha;e;NjhLk; re;ju;g;gk;.

E - cyh;e;j cf;fpa ,iyfshy; %lg;gl;Ls;s jsu;thd kz;kPJ

   ePu; gha;e;NjhLk; re;ju;g;gk;.
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#oy; khw;wkilAk; ,ay;igf; nfhz;lJ.

,ij Vw;gLj;Jtjw;F mjpy ; cs;s

capuq;fpfSf;fpilapyhd ,ilj;jhf;fq;

fisg; Nghd;W capuw;w  $WfSf;F

kpilapyhd ,ilj;jhf;fq;fSk; cjTfpd;wd.

,jd ; t pisthfr ; r pf ;fyhd #oy;

cUthf;fg;gLfpwJ vd ,g;NghJ ePq;fs;

tpsq;fpf; nfhz;bUg;gPu;fs;.

cU 1.33 %Lgil

fhw;wpdhy; eilngWk; kz;zhpg;ghdJ

fhw;wpd; Ntfj;jpYk; kz;zpd; jd;ikapYk;

jq;fpAs;sJ. fhw;wpd; Ntfj;ijf; Fiwg;gjw;F

fhw;Wj;jilfshf kuq;fis tsh;g;gJk;

kz;zpd;kPJ %Lgilahf kuq;fis

tsh;g;gJk; kz;zupg;igf; Fiwf;Fk;

eltbf;iffshFk;.

gapw;rpgapw;rpgapw;rpgapw;rpgapw;rp
1. czit mbg;gilahff; nfhz;l jhtu> tpyq;F ,ilj;

jhf;fq;fis ePu;epiynahd;wpy; fhzg;gLk; czT tiy %yk;

vLj;Jf; fhl;Lf.

2. jhtuk; xd;wpd; tsh;r;rpf;Fj; Njitahd mbg;gilg;

gjhu;j;jq;fisg; ngw;Wf;nfhs;tjw;fhf khkuk; xd;W vt;thW

xOq;fike;Js;sJ vd;gijr; RUf;fkhf tpsf;Ff.

3. mq;fpfspd; njhlu;r;rpahd epyTiff;Fg; gy;yhz;L thOk; ,ay;G

vt;thW cjTfpd;wJ vd;gij cjhuzq;fSld; tpsf;Ff.

4. Nrjdg; gjhu;j;jq;fspd; gpupe;jopjy; mq;fpfspd; epyTif> #ow;

rkepiyiag; NgZjy; vd;gtw;Wf;F vt;thW gq;fspg;Gr; nra;fpwJ

vd;gij tpsf;Ff.

5. #ow; re;jhdk; cUthFk; gy;NtW re;ju;g;gq;fisg; glk; %yk;

fhl;Lf.

cU 1.34

fhw;Wj;jil


