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KfTiuKfTiuKfTiuKfTiuKfTiu

2009Mk; Mz;L njhlf;fk; ghlrhiyj; njhFjpapy; juk; 12 tptrha

tpQ;Qhdj;Jf;fhd Gjpa ghlj;jpl;lk; mwpKfQ; nra;ag;gl;Ls;sJ. vdpDk;> ,e;jg;

Gjpa ghlj;jpw;fhd crhj;Jiz E}y;fs; jkpo;nkhopapy; kpf mupjhfNt cs;sd.

vdNt> ,e;jf; Fiwiag; Nghf;FKfkhf jha;nkhopapy; ,t;thwhdnjhU

crhj;JizE}y; ntsptUtJ kfpo;r;rpf;FupaNj.

21Mk; E}w;whz;by; tpiuthf tpUj;jpaile;JtUk; tptrha tpQ;Qhdk; njhlu;ghd

etPd jfty;fs; mlq;fpa ,e;j E}iy thrpg;gjd;%ykhf ghl tplaq;fis

ed;F tpsq;fpf;nfhs;s KbtJld; njhopDl;gtpaiy Kjd;ikahff; nfhz;baq;Fk;

jw;fhy cyfpw;Fj; Njitahd jpwd;fisAk; khztu;fshy; tpUj;jpnra;J

nfhs;stpaYk;.

mwpit ikakhff; nfhz;l nghUz;kpa tpUj;jpf;F ,l;Lr; nry;Yk; Jupj

mgptpUj;jpia Nehf;fhff;nfhz;l> vkJ ehl;bd; kdpjts mgptpUj;jpf;F etPd

njhopDl;g mwpT ,d;wpaikahjjhf mikAk; ,f;fhyfl;lj;jpy; mjid

XusTf;NfDk; g+u;j;jp nra;aj;jf;f tifapy; Njrpa fy;tp epWtfj;jpd; tpQ;Qhd

njhopDl;gg;gPl> njhopDl;gf; fy;tpj;JiwapdJk; vOj;jhsu; Fohj;jpdJk; ,e;j

mupa Kaw;rpiag; ghuhl;Lfpd;Nwd;.

Nguhrpupau; lg;sp;A. vk;. mNguj;d gz;lhuNguhrpupau; lg;sp;A. vk;. mNguj;d gz;lhuNguhrpupau; lg;sp;A. vk;. mNguj;d gz;lhuNguhrpupau; lg;sp;A. vk;. mNguj;d gz;lhuNguhrpupau; lg;sp;A. vk;. mNguj;d gz;lhu

gzpg;ghsu; ehafk;

Njrpa fy;tp epWtfk;



ii

Kd;DiuKd;DiuKd;DiuKd;DiuKd;Diu

f.ngh.j (c/j) tptrha tpQ;Qhd ghlj;Jf;F ,t;thwhdnjhU crhj;Jiz

E}y;  Njrpa fy;tp epWtfj;jpd; njhopDl;gg; gpuptpdhy; ntspaplg;gLtJ

kfpo;r;rpf;FupaNj. tptrha tpQ;Qhdg; ghlj;ijf; fw;Fk; khztu;fspd; fy;tp

vjpu;ghu;g;Gf;fis epiwNtw;wj;jf;f tifapy; ,e;E}y; jahupf;fg;gl;Ls;sJ vd;gJ

vdJ ek;gpf;ifahFk;. ,yq;ifapd; nghUshjhuj;Jf;F tptrhaj;jpd; gq;fspg;G

vDk; jiyg;Gld; Muk;gpf;Fk; ,e;j crhj;Jiz E}ypy; gapu;r;nra;if> tpyq;F

tsu;g;G> tptrhag; nghUspay; Mfpad cs;slf;fg;gl;Ls;sd. #ow; ghJfhg;G>

#oypay; epyikfis MSif nra;jy;> jhtu ,dtpUj;jp Nghd;w rkfhyj;

jiyg;GfSk; cs;slf;fg;gl;Ls;sd. khztu;fis xOf;f tpOkpaq;fs;

nfhz;Nlhuhf Mf ;FtJk ; et Pd cyfpy ; Ntiytha ;g ; Gf ;fisg ;

ngw;Wf;nfhs;sf;$ba re;ju;g;gq;fis toq;FtJk; fy;tpj;Jiwapd; nghWg;ghFk;.

tptrha tpQ;Qhdk; vDk; ,e;jg; ghlj;jpD}lhf ,t;thwhd topfhl;ly;fs;

toq;fg;gLnkd;gJ vjpu;ghu;g;ghFk;.

vk;. vt;.v];.gp. [atu;jdvk;. vt;.v];.gp. [atu;jdvk;. vt;.v];.gp. [atu;jdvk;. vt;.v];.gp. [atu;jdvk;. vt;.v];.gp. [atu;jd
cjtpg; gzpg;ghsu; ehafk;>
tpQ;Qhd> njhopDl;gg; gPlk;>
Njrpa fy;tp epWtfk;.



iii

gzpg ;G:gzpg ;G:gzpg ;G:gzpg ;G:gzpg ;G:

     Nguhrpupau; lg;spA.vk; mNguj;d gz;lhu   gzpg;ghsu; ehafk;> Njrpa fy;tp epWtfk;.

vy;.vr;. tpN[rpq;f  Kd;dhs; cjtpg; gzpg;ghsu; ehafk;> Njrpa fy;tp epWtfk;.

Nkw;ghu ;it:Nkw;ghu ;it:Nkw;ghu ;it:Nkw;ghu ;it:Nkw;ghu ;it:

B. vk;. fPu;j;jpuj;d gzpg;ghsu;> njhopDl;gf; fy;tpj;Jiw> Njrpa fy;tp epWtfk.;

,izg;G:

vd;.V. Fztu;jd gpujk nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;.

ghltpjhdf; FO:

vd;.V. Fztu;jd gpujk nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;.

Nf.[P.lg;.Nf. fl;Lf;FUe;j nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;.

vk;.Nf.B. Njrg;gpupa nraw;wpl;l mjpfhup> Njrpa fy;tp epWtfk;.

gP.vy;.B. ghy#upa fy;tpg; gzpg;ghsu;> tptrha Rw;whly; gpupT> fy;tpaikr;R

lg;.V ky;ypfh gp.f gzpg;ghsu;(tptrhak;) tptrha Rw;whly; gpupT>

fy;tpaikr;R

 j. kjptjdd; Mrpupa MNyhrfu; (tptrhak;)> gpypae;jy fy;tp tyak;.

vOj;jhsu; FO:vOj;jhsu; FO:vOj;jhsu; FO:vOj;jhsu; FO:vOj;jhsu; FO:

Nguhrpupau; gP.vy;.V.N[. my;tp]; tptrha gPlk;> UFZ gy;fiyf; fofk;

fyhepjp. epye;j j rpy;th rpNu\;l tpupTiuahsu;> UFZ gy;fiyf; fofk;

fyhepjp gP.tP.Mu;. Gz;atu;jd rpNu\;l tpQ;Qhdp (,aw;if tsq;fs; Kfhikj;Jt myF>)

tptrhaj; jpizf;fsk;

fyhepjp Nf.vy.; tre;j Fkhu rpNu\;l tpupTiuahsu;> tptrha gPlk;> UFZ gy;fiyf; fofk;

vk;.[P.uP.vd;. mkuNrfu rpNu\;l tpupTiuahsu;> tptrha gPlk;> UFZ gy;fiyf; fofk;

V.vy;. re;jpf rpNu\;l tpupTiuahsu;> tptrha gPlk;> UFZ gy;fiyf; fofk;

B.V.gP.vd;. mkuNrfu rpNu\;l tpupTiuahsu;> tptrha gPlk;> UFZ gy;fiyf; fofk;

vk;.vk;.gP.vk;. Kzrpq;f gz;izg; nghwpapaw; Nghjdhrpupau;> khtl;l tptrhag; gapw;rp

epiyak; N`hkhfk

gP.vy;.v];.B. rpuptu;jd gp;.f.g(tptrhak;) tyaf;fy;tp mYtyfk;> fk;g`h

,e;jpuhzp mNgtpf;uk gp;.f.g(tptrhak;) Nky;khfhzf; fy;tp mYtyfk;> fk;g`h

vd;.[P. Utpzp jPghdp c.f.g(tptrhak;) tyaf;fy;tp mYtyfk;> fSj;Jiw

Mu;.gP.Mu;. Rghrpdp Mrpupa MNyhrfu;(tptrhak;) tyaf; fy;tp mYtyfk;

kpDthq;nfhl

Iuhq;fdp mNgNfhd; Mrpupa MNyhrfu;(tptrhak;) tyaf; fy;tp mYtyfk;

fk;g`h

fPjhzp re;ujhr Mrpupa MNyhrfu;(tptrhak;) tyaf; fy;tp mYtyfk;

N`hkhfk

gP.lg;spA. re;uh gparPyp Mrpupau;> rP.lg;spA.lg;spA. fd;dq;fuh k.k.tp> kj;Jfk

B.v];.Mu;. N`uj; Mrpupau;> N[hNrg; th]; tpj;jpahyak;> ntd;dg;Gt

Nf.V.vk;. FRkfhe;jp Mrpupau;> = Nkjq;fu k.k.tp> n`huiz

gP.gP.v];. kp];fpj Mrpupau;> Nltpl; j rpy;th fdp\;l tpj;jpahyak;> kpDthq;nfhl

Mu.; Rju;kh uj;djpyf Mrpupau;> = gpauj;d k.k.tp> ghJf;if

FRk; tpjhdfkNf Mrpupau;> fSj;Jiw kfspu; k.k.tp> fSj;Jiw

v];.V.gP. tPurpq;f Mrpupau;> = QhNd];tu k.k.tp. ju;fhefu;



iv

ghltplar; ghltplar; ghltplar; ghltplar; ghltplar; nrt;tpjhf;fk;:nrt;tpjhf;fk;:nrt;tpjhf;fk;:nrt;tpjhf;fk;:nrt;tpjhf;fk;:

fyhepjp vy;.vk;. mNgtpf;fpuk Jiwj; jiytu;> tptrhag; nghUspaw;Wiw> UFZ gy;fiyf;

fofk;

fyhepjp gp.uztPu rpNu\;l tpupTiuahsu;> tptrha  gPlk;> tak;g gy;fiyf;fofk;.

nkhopngau;g ;G:nkhopngau;g ;G:nkhopngau;g ;G:nkhopngau;g ;G:nkhopngau;g ;G:

vk;.vr;.vk;. ah$j; gpujk nraw;wpl;l mjpfhup (Xa;Tepiy)> Njrpa fy;tp epWtfk;

V. nry;tk; cjtpf; fy;tpg; gzpg;ghsu;(tptrhak;)> tyaf; fy;tp

mYtyfk;> fz;b

j. kjptjdd; Mrpupa MNyhrfu;> gpypae;jy fy;tp tyak;

N[hNrg; ,k;khDNty; Mrpupa MNyhrfu;> fSj;Jiwf; fy;tp tyak;

Nf. rhe;jFkhu; Mrpupau;> ru];tjp kj;jpa fy;Y}up> gJis

fzpdp vOj;jikg;G:fzpdp vOj;jikg;G:fzpdp vOj;jikg;G:fzpdp vOj;jikg;G:fzpdp vOj;jikg;G:

gP. vt;. ujPe;jp;uFkhu; Mrpupau;> kfh[df; fy;Y}up> kl;lf;fsg;G

ml;ilg;gl tbtikg;G:ml;ilg;gl tbtikg;G:ml;ilg;gl tbtikg;G:ml;ilg;gl tbtikg;G:ml;ilg;gl tbtikg;G:

vd;.gP. nryq;fh v]; gj;jpuz tprhfh kfspu; tpj;jpahyak;> khNfhy



v

mwpKfk;mwpKfk;mwpKfk;mwpKfk;mwpKfk;

fy;tpg; nghJj; juhju cau;ju tptrha tpQ;Qhdg; ghlj;jpl;lj;jpw;F
mikthf> ghlg;Gy vy;iyfs; njspthf tiuaWj;Jf; fhl;lj;jf;f
tifapYk ; t ptrha tpQ ;Qhdk ; njhlu ;ghd jfty ;fis
epfo;epiyg;gLj;Jtjw;nfdTk; ,e;j crhj;Jiz E}y; vOjg;gl;Ls;sJ.

gpuNahf uPjpahd ghlkhd tptrha tpQ;Qhdk;> ehSf;F ehs;
khw;wkile;J tUfpd;wJ. vdNt> ,e;j crhj;Jiz E}iy kl;Lkd;wp
gpw E}y;fisAk; thrpg;gjd; %ykhf mwpitg; ngUf;fpf;nfhs;s KbAk;.
tpNrlkhf tptrhaj;Jiw rhu;e;j mur kw;Wk; jdpahu; epWtdq;fspdhy;
ntspaplg;gLk; Jz;Lg;gpuRuq;fs;> rQ;rpiffs; Mfpatw;iwf; fw;gjd;
%ykhfTk; ,izaj; jsq;fspD}lhfTk; Nkyjpf jfty;fisg;
ngw;Wf;nfhs;syhk;.

tptrha tpQ;Qhd ghlj;jpl;lj;jpw;Nfw;wthW ,jpy; tplaq;fs;
xOq;FgLj;jg;gl;Ls;sd. mt;thNw> Mrpupau; mwpTiug;G topfhl;bapy;
Fwpg;gplg;gl;Ls;s tplaq;fs; rhu;e;j Nkyjpf mwpKiw tplaq;fSk;
,jpy; cs;slf;fg;gl;Ls;sd.

tptrha tpQ;Qhdg; ghlj;Jf;nfd Kjw; jlitahf ,t;thwhdnjhU
crhj;Jiz E}y; ntspaplg;gLfpd;wJ. ,e;E}ypy; nra;ag;glNtz;ba
khw;wq;fs; njhlu;ghd tpUj;jp Nehf;fpyike;j Mf;fg+u;tkhd tpku;rdq;fs;
Mrpupau;> khztu;fs; MfpNahuplkpUe;J tuNtw;fg;gLfpd;wd. njhopDl;gf;
fy;tpj; Jiwapd; tptrhag; gpuptpdhy; jahupf;fg;gl;l ,e;j crhj;Jiz
E}iy Mf;Ftjpy; mauhJioj;j tptrha tpQ;Qhdg; ghl Mrpupau;fs;>
tptrhag; ghlf; fy;tpg;  gzpg;ghsu;fs;> Mrpupa MNyhrfu;fs;>
gy;fiyf;fof tpupTiuahsu;fs; kw;Wk; Vida mYtyu;fSf;Fk; ed;wp
njuptpf;fpd;Nwhk;. NkYk;> jkpo; nkhopngau;g;ig nrt;tNd nra;Jjtpa
midtUf;Fk; tho;j;Jf;fs; cupj;jhfl;Lk;.
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1

1. ,yq;ifapd; tptrha mgptpUj;jp1. ,yq;ifapd; tptrha mgptpUj;jp1. ,yq;ifapd; tptrha mgptpUj;jp1. ,yq;ifapd; tptrha mgptpUj;jp1. ,yq;ifapd; tptrha mgptpUj;jp

1.1 ,yq;ifg; nghUshjhuj;jpy; tptrhaj;jpd; gq;fspg;G1.1 ,yq;ifg; nghUshjhuj;jpy; tptrhaj;jpd; gq;fspg;G1.1 ,yq;ifg; nghUshjhuj;jpy; tptrhaj;jpd; gq;fspg;G1.1 ,yq;ifg; nghUshjhuj;jpy; tptrhaj;jpd; gq;fspg;G1.1 ,yq;ifg; nghUshjhuj;jpy; tptrhaj;jpd; gq;fspg;G

,yq;ifapd; tptrhag; gpd;dzp,yq;ifapd; tptrhag; gpd;dzp,yq;ifapd; tptrhag; gpd;dzp,yq;ifapd; tptrhag; gpd;dzp,yq;ifapd; tptrhag; gpd;dzp

,yq;if 65> 610 rJu fpNyhkPw;wu; gug;gsitf; nfhz;l ehlhFk;. ,yq;ifapy;
tptrhak; Muk;gpf;fg;gl;l fhyj;ij rupahff; Fwpg;gpl VJthd NghjpasT rhd;Wfs;
,Jtiu fpilf;ftpy;iy. tp[adpd; tUiff;Fg; gpd;du; mjhtJ fp.K. 6Mk;
E}w;whz;lstpy; new;nra;if mlq;fyhf tptrha eltbf;iffs; ehl;by; gutpajhf
tuyhW Fwpg;gpLfpd;wJ. gz;ilf; fhyj;jpy; ,yq;if tptrhaj;jpy; jd;dpiwTw;Wf;
fhzg;gl;likf;fhd rhd;Wfs; cs;sd. jw;NghJk; ,yq;if tptrha ehlhfNt
tpsq;FfpwJ.

,yq;if tptrhaj;Jiwapd; jw;fhy epiyik,yq;if tptrhaj;Jiwapd; jw;fhy epiyik,yq;if tptrhaj;Jiwapd; jw;fhy epiyik,yq;if tptrhaj;Jiwapd; jw;fhy epiyik,yq;if tptrhaj;Jiwapd; jw;fhy epiyik

,yq;ifapd; nkhj;jj; Njrpa
tUkhdj ;j py ;  t ptrhak ; >
Nritfs;> ifj;njhopy;>  Mfpad
gpujhd gq;fspg;ig toq;Ffpd;wd.
,w;iwf;F rpy jrhg;jq;fSf;F
Kd;du; nkhj;jj; Njrpa cw;gj;jpf;F
tptrhak; mjpf gq;fspg;ig
toq;fpaij mwpaf;$bajhf
cs;sJ. Mdhy;> tptrhaj;jpd;
rkfhyg ; gq ;fspg ;G XusT
Fiwtile;Js;sij mtjhdpf;f
KbfpwJ. vdpDk;> tptrhaj;Jiw
%ykhf nkhj;jj; Njrpa cw;gj;jpf;Ff; fpilf;Fk; gq;fspg;gpd; msTuPjpahd
ngWkhdj;jpy; ghupa gpd;dilT Vw;gltpy;iy.

rjtPjg; gq;fspg;gpy; Vw;gl;l FiwTf;F> tptrhaj; Jiwia tpl Vida Jiwfs;
mjpfstpy; tpuptile;jNj fhuzkhFk;. tpNrlkhf Nritj;Jiwapd; Nkk;ghlhdJ
kpfj;njspthf mjpfupj;Js;sikia mwpaf;$bajhfTs;sJ. ,Ug;gpDk;> nkhj;j cs;ehl;L
cw;gj;jpf;Fg; gq;fspg;G toq;Fk; Jiwnad;w tifapYk;> Ntiytha;g;Gfis
toq;Fk; Jiwnad;w tifapYk; tptrhaj;jpd; gq;fspg;igf; Fiwj;J kjpg;gpl
KbahJs;sJ. tptrhaj;Jiwrhu; njhopy;fspd; cWjpg;ghL> tptrhaj;jpd; %ykhf
kPjg;gLj;jg;gLk; me;epar; nryhtzp Mfpatw;iwf; fUj;jpw; nfhs;Sk;NghJ

tptrhaj;ijg; ghJfhj;J NkYk; Nkk;gLj;j Ntz;baJ fhyj;jpd; NjitahFk;.

                 1950 1964  1974 1984  1994  2004  2005  2006  2007 2008  2009  2010

 tptrhak;      41    36'4  33'2  28'7  23'8   17'8   17'2   16'4   11'9  12'1   12'0   11'9

 ifj;njhopy ; 17    16'4  25'1  26'3  26'2  26'8   27'21  27'07  28'5  28'4   28'6   28'7

 Nrit        35   47'0  41'8   45'0  50'1   55'4  55'58 56'47  59'6  59'5   59'3   59'3

 Mz;L

Jiw

ml;ltiz 1.2 : nkhj;jj; Njrpa cw;gj;jpf;F xt;nthU JiwapdJk; rjtPjg; gq;fspg;Gml;ltiz 1.2 : nkhj;jj; Njrpa cw;gj;jpf;F xt;nthU JiwapdJk; rjtPjg; gq;fspg;Gml;ltiz 1.2 : nkhj;jj; Njrpa cw;gj;jpf;F xt;nthU JiwapdJk; rjtPjg; gq;fspg;Gml;ltiz 1.2 : nkhj;jj; Njrpa cw;gj;jpf;F xt;nthU JiwapdJk; rjtPjg; gq;fspg;Gml;ltiz 1.2 : nkhj;jj; Njrpa cw;gj;jpf;F xt;nthU JiwapdJk; rjtPjg; gq;fspg;G

ml;ltiz 1.1 : nkhj;jj; Njrpa cw;gj;jpf;Fml;ltiz 1.1 : nkhj;jj; Njrpa cw;gj;jpf;Fml;ltiz 1.1 : nkhj;jj; Njrpa cw;gj;jpf;Fml;ltiz 1.1 : nkhj;jj; Njrpa cw;gj;jpf;Fml;ltiz 1.1 : nkhj;jj; Njrpa cw;gj;jpf;F

xt;nthU JiwapdJk; gq;fspg;G (me;je;jf; fhyxt;nthU JiwapdJk; gq;fspg;G (me;je;jf; fhyxt;nthU JiwapdJk; gq;fspg;G (me;je;jf; fhyxt;nthU JiwapdJk; gq;fspg;G (me;je;jf; fhyxt;nthU JiwapdJk; gq;fspg;G (me;je;jf; fhy

tpiyfSf;fika kpy;ypad; &gha;fspy;)tpiyfSf;fika kpy;ypad; &gha;fspy;)tpiyfSf;fika kpy;ypad; &gha;fspy;)tpiyfSf;fika kpy;ypad; &gha;fspy;)tpiyfSf;fika kpy;ypad; &gha;fspy;)

2002

2003

2004

2005

2006

2007

2008

233,615

241,122

262,271

289,906

333,137

418,104

589,998

944,158

1,063,317

1,230,212

1,422,428

1,705,064

2,089,848

2,525,099

458,265

518,028

598,357

776,382

900,479

1,070,737

1,295,470

       tUlk;      tptrhak;     Nrit    ifj;njhopy ;;;; ;;;; ;;

590114

%yk; : ,yq;if kj;jpa tq;fp Mz;lwpf;if
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     1996   1998   2002  2003   2004  2005   2006

      flw;nwhopy; cw;gj;jp    2'7     2'6    2'4    2'2     1'9    1'0    1'5

      tdtsk; rhu; cw;gj;jp  2'1     1'7    1'4     1'6     1'6    1'7    1'7

,e;j ml;ltizapypUe;J> tptrhaj;jpd;%yk; nkhj;j cs;ehl;L cw;gj;jpf;Ff;

fpilf;Fk; gq;fspg;ghdJ gbg;gbahff; Fiwtile;J tUfpd;wikia tpsq;fpf;

nfhs;syhk;.

nkhj;jnkhj;jnkhj;jnkhj;jnkhj;jj;j;j;j;j; Njrpa cw;gj;jpf;F Njrpa cw;gj;jpf;F Njrpa cw;gj;jpf;F Njrpa cw;gj;jpf;F Njrpa cw;gj;jpf;Fg;g;g;g;g; gq;fspg;Gr; nra;Ak; tptrhaj; Jiw gq;fspg;Gr; nra;Ak; tptrhaj; Jiw gq;fspg;Gr; nra;Ak; tptrhaj; Jiw gq;fspg;Gr; nra;Ak; tptrhaj; Jiw gq;fspg;Gr; nra;Ak; tptrhaj; Jiwrhu;rhu;rhu;rhu;rhu; gpupTfs gpupTfs gpupTfs gpupTfs gpupTfs;

nkhj;j cs;ehl;L cw;gj;jpf;Fg; gq;fspg;Gr; nra;Ak; tptrhak; rhu;e;j Jiwfs; kw;Wk;

gy;NtW tptrhaj; Jiwfspdhy; ehl;bd; cs;ehl;L cw;gj;jpf;F mjpf gq;fspg;G

toq;fg;gLfpd;wJ. gapu;r;nra;if> tpyq;F tsu;g;G> kPd;gpbj;njhopy;> tdtsq;fs;

Mfpad ,tw;wpy; Kjyplk; ngWfpd;wd. fle;j rpy tUlq;fspy; fhy;eil cw;gj;jpj;

Jiw> kPd;gpbj; Jiw Mfpadtw;wpd; gq;fspg;G msT gpd;tUk; ml;ltizapy;

fhl;lg;gl;Ls;sJ.

      i;a;aj 2001 2002 2003 2004 2005 2006 2007 2008

     ksIamdok

   lsß ^,Sg¾ ñ,shk& 183'0 183'2 186'8 190'3 192'7 196'6 202'5   208'1

   ì;a;r ^ñ,shk& 9460'6 8907'0 8848'8 8745'9 8645'5 9016'6 9156'0 10398'1
ëjr ksIamdok
   uqyqÿ ud`M

^fu'fgdka oyia& 255 275 255 250 130 216 253  275

   ñßosh ud`M

^fu'fgdka oyia& 30 28 30 33 33 35 38   44

,yq;ifapy; nra;if gz;zg;gLk; gpujhd gapu;fshd Njapiy> wg;gu;> njd;id
kw;Wk; Kf;fpakhd rpW Vw;Wkjpg; gapu;fspd; nkhj;j cw;gj;jpAk; nra;if
gz;zg;gl;Ls;s epyg;gug;Gk; fle;j rpy Mz;Lfspy; khw;wkile;Js;s tpjk;
ml;ltiz 1.5 ,y; fhl;lg;gl;Ls;sJ.

ml;ltiz 1.3 : fle;j rpy tUlq;fspdJ fhy;eil> kPd;gpb cw;gj;jp msTfs;ml;ltiz 1.3 : fle;j rpy tUlq;fspdJ fhy;eil> kPd;gpb cw;gj;jp msTfs;ml;ltiz 1.3 : fle;j rpy tUlq;fspdJ fhy;eil> kPd;gpb cw;gj;jp msTfs;ml;ltiz 1.3 : fle;j rpy tUlq;fspdJ fhy;eil> kPd;gpb cw;gj;jp msTfs;ml;ltiz 1.3 : fle;j rpy tUlq;fspdJ fhy;eil> kPd;gpb cw;gj;jp msTfs;

  ml;ltiz 1.4 : flw;nwhopy; kw;Wk; td tsq;fs; rhu;e;j cw;gj;jpfspd; gq;fspg;Gml;ltiz 1.4 : flw;nwhopy; kw;Wk; td tsq;fs; rhu;e;j cw;gj;jpfspd; gq;fspg;Gml;ltiz 1.4 : flw;nwhopy; kw;Wk; td tsq;fs; rhu;e;j cw;gj;jpfspd; gq;fspg;Gml;ltiz 1.4 : flw;nwhopy; kw;Wk; td tsq;fs; rhu;e;j cw;gj;jpfspd; gq;fspg;Gml;ltiz 1.4 : flw;nwhopy; kw;Wk; td tsq;fs; rhu;e;j cw;gj;jpfspd; gq;fspg;G

flw;nwhopy; cw;gj;jpfs; kw;Wk; tdtsq;fs; rhu;e;j cw;gj;jpfspd; %ykhf

nkhj;j Njrpa cw;gj;jpf;Ff; fpilf;Fk; gq;fspg;Gr; rjtPjk; ml;ltiz 1.4 ,y;

fhl;lg;gl;Ls;sJ. ,jw;fika fle;j tUlq;fspy; mtw;wpd; gq;fspg;G gbg;gbahff;

Fiwe;J tUtij mtjhdpf;fyhk;.

fhy;eil cw;gj;jpfs;

ghy;  (kpy;ypad; yPw;wu;)

ed;dPu;kPd;
(Mapuk; nk.njhd;)

fly;kPd;
(Mapuk; nk.njhd;)

Kl;il (kpy;ypad;;)
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ml;;ltiz 1.5 : fle;j rpy Mz;Lfspy; gapu; nra;ag;gl;l epyg;gug;Gk; cw;gj;jpAk;ml;;ltiz 1.5 : fle;j rpy Mz;Lfspy; gapu; nra;ag;gl;l epyg;gug;Gk; cw;gj;jpAk;ml;;ltiz 1.5 : fle;j rpy Mz;Lfspy; gapu; nra;ag;gl;l epyg;gug;Gk; cw;gj;jpAk;ml;;ltiz 1.5 : fle;j rpy Mz;Lfspy; gapu; nra;ag;gl;l epyg;gug;Gk; cw;gj;jpAk;ml;;ltiz 1.5 : fle;j rpy Mz;Lfspy; gapu; nra;ag;gl;l epyg;gug;Gk; cw;gj;jpAk;

               (mz;zsthf)(mz;zsthf)(mz;zsthf)(mz;zsthf)(mz;zsthf)

gapu;gapu;gapu;gapu;gapu; 2 0012001200120012001 20022002200220022002 20032003200320032003 20042004200420042004 20052005200520052005 20062006200620062006 20072007200720072007 20082008200820082008

ney; cw;gj;jp nkl;upf; njhd; (Mapuk;) 2695 2859 3071 2628 3246 3342 3131 3875

gapu;nra; gug;gsT (n`f;uau;) (Mapuk;) 798 75.2 983 779 937 910 816 1053

Njapiy cw;gj;jp (fpNyhfpuhk;) (kpy;ypad;) 296.3 310.6 304.8 309.4 317.2 310.8 305.2 318.0

gapu;nra; gug;gsT (n`f;uau;) (Mapuk;) 189 188 188 211 222 222 222 222

wg;gu; cw;gj;jp (fpNyhfpuhk;) (kpy;ypad;) 86.0 90.5 92.0 94.7 104.4 109.2 117.6 129.2

gapu;nra; gug;gsT (n`f;uau;) (Mapuk;) 157 115 115 115 116 120 120 122

Njq;fha; cw;gj;jp (fha;fs;) (kpy;ypad;) 2769 2392 2562 2591 2515 2785 2869 2909

gapu;nra; gug;gsT (n`f;uau;) (Mapuk;) -- 395 395 395 395 395 395 400

fWth cw;gj;jp (njhd;) 12615 12920 13018 12805 13382 12994 13362 13427

gapu;nra; gug;gsT (n`f;uau;) (Mapuk;) 24568 25355 26110 25086 26102 25615 25756 26768

kpsF cw;gj;jp (njhd;) 17091 17697 17856 18561 18292 18601 19393 22870

gapu;nra; gug;gsT (n`f;uau;) (Mapuk;) 28472 29100 30029 31325 31150 30494 30517 34066

ehl;L kf;fSs; Vwj;jho 70 % khNdhu; tptrhaj;ij ek;gp fpuhkg;Gwq;fspy;
tho;fpd;wdu;. mtu;fSs; 32 % khNdhu; tptrhaj;Jiwapy; <Lgl;Ls;sdu;. vdNt>
xU Jiw vdf; fUJkplj;J> tptrhaj;JiwapNyNa kpff; $LjyhNdhu;
mlq;Ffpd;wdu;. (ml;ltiiz ,y 1.6 kw;Wk; tiuG 1.1 Ig; ghu;f;f) njhopy;fis
gpwg;gpf;fj;jf;f xU Jiwahf tptrhaj;ijf; Fwpg;gplyhk;. gapu;nra; epyg;gug;G
Fiwtiljy;> ifj;njhopy; kw;Wk; Nritj;Jiwfs;  Mfpatw;wpd; tpUj;jpapd;
tpisthf> mj;Jiwfspd;ghy; ,isQu;> Atjpfs; <u;f;fg;gLjy; MfpadNt
tptrhaj;Jiw rhHe;j njhopy;tha;g ;Gf ;fspy; fzprkhd mjpfupg ;Gf ;
fhzg;glhikf;fhd fhuzq;fshFk;.

ml;ltiz 1.6 : Ntiytha;g;gpy; gy;NtW Jiwfspd; gq;fspg;G - rjtPjj;jpyml;ltiz 1.6 : Ntiytha;g;gpy; gy;NtW Jiwfspd; gq;fspg;G - rjtPjj;jpyml;ltiz 1.6 : Ntiytha;g;gpy; gy;NtW Jiwfspd; gq;fspg;G - rjtPjj;jpyml;ltiz 1.6 : Ntiytha;g;gpy; gy;NtW Jiwfspd; gq;fspg;G - rjtPjj;jpyml;ltiz 1.6 : Ntiytha;g;gpy; gy;NtW Jiwfspd; gq;fspg;G - rjtPjj;jpy ;; ;; ;

1946 1981 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

tptrhak; 53 46 32'6 34'5 35'0 33'5 30'7 32'18 31'26 32'66 32'6 32'7

ifj;njhopy;  9 11 25'0 22'1 21'7 22'0 24'5 26'60 26'61 26'31 25'1 24'2

Nrit 37 40 42'4 43'4 43'3 44'5 44'8 41'25 42'12 41'02 42'3 43'1

    Mz;L
gpupT
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  tiuG 1.1 : khfhz kl;lj;jpyhd Ntiytha;g;G - rjtPjj;jpy; (2009)tiuG 1.1 : khfhz kl;lj;jpyhd Ntiytha;g;G - rjtPjj;jpy; (2009)tiuG 1.1 : khfhz kl;lj;jpyhd Ntiytha;g;G - rjtPjj;jpy; (2009)tiuG 1.1 : khfhz kl;lj;jpyhd Ntiytha;g;G - rjtPjj;jpy; (2009)tiuG 1.1 : khfhz kl;lj;jpyhd Ntiytha;g;G - rjtPjj;jpy; (2009)

ntspehl;Lr; nryhtzpr; rk;ghj;jpak;ntspehl;Lr; nryhtzpr; rk;ghj;jpak;ntspehl;Lr; nryhtzpr; rk;ghj;jpak;ntspehl;Lr; nryhtzpr; rk;ghj;jpak;ntspehl;Lr; nryhtzpr; rk;ghj;jpak;
tptrha cw;gj;jpfis Vw;Wkjp nra;tjhy; ntspehl;Lr; nryhtzpiar;
rk;ghjpf;fyhk;. (tiuG 1.2)

 tiuG 1.2 : fle;j rpy Mz;Lfspd; rpy tptrha cw;gj;jpfspd; Vw;Wkjp msTfs;tiuG 1.2 : fle;j rpy Mz;Lfspd; rpy tptrha cw;gj;jpfspd; Vw;Wkjp msTfs;tiuG 1.2 : fle;j rpy Mz;Lfspd; rpy tptrha cw;gj;jpfspd; Vw;Wkjp msTfs;tiuG 1.2 : fle;j rpy Mz;Lfspd; rpy tptrha cw;gj;jpfspd; Vw;Wkjp msTfs;tiuG 1.2 : fle;j rpy Mz;Lfspd; rpy tptrha cw;gj;jpfspd; Vw;Wkjp msTfs;

(nlhyu; kpy;ypad;)(nlhyu; kpy;ypad;)(nlhyu; kpy;ypad;)(nlhyu; kpy;ypad;)(nlhyu; kpy;ypad;)

,wf;Fkjpg; gpujpaPl;Lg; gz;lq;fs; cw;gj;jp,wf;Fkjpg; gpujpaPl;Lg; gz;lq;fs; cw;gj;jp,wf;Fkjpg; gpujpaPl;Lg; gz;lq;fs; cw;gj;jp,wf;Fkjpg; gpujpaPl;Lg; gz;lq;fs; cw;gj;jp,wf;Fkjpg; gpujpaPl;Lg; gz;lq;fs; cw;gj;jp
ehl;L kf;fspd; Efu;Tf;Fj; Njitahd nkhj;j cw;gj;jp msT> ehl;bDs;
cw;gj;jp nra;ag;ggLtjpy;iyahifahy;> tptrhag; gz;lq;fis ,wf;Fkjp nra;a
Ntz;ba Njit cs;sJ.

NkYk;> Efu;Nthupd; Nfs;tpf;Fg; NghJkhd jukhd czT tiffis ehl;bDs;
cw;gj;jp nra;a KbahJs;sikahy;> rpy tptrha cw;gj;jpfs; ,wf;Fkjp
nra;ag;gLfpd;wd. (cjhuzkhf Rw;Wyhj;Jiw N`hl;ly;fSf;Fj; Njitahd
,dpg;G Ks;sq;fp> jhf;fhspf;$o;> NfhJik kh> ik#u;g; gUg;G> NguPr;rk;gok;>
mg;;upfl; gok;) ,e;j tptrha cw;gj;jpfSf;Fg; gjpyhf> gpujpaPl;Lg; gz;lq;fis
cw;gj;jp nra;tjd; %yk;. tptrhag; gz;lq;fis ,wf;Fkjp nra;tjw;fhfr;
nrythFk; gzj;ij ehl;bDs; kPjg;gLj;jpf; nfhs;syhk;. (ml;ltiz 1.7)
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kPd; cw;gj;jp

kuKe;jpupif

gotif

fha;fwp

Ritr;ruf;F tiffs;

Njq;fha;

wg;gu;

Njapiy

ntl;L kyu;
(Cut flower)
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   ,wf;Fkjpg; gz;lk; 2007 2008 2009 2010

     muprp 38'7 43'8 22'9  59'0

     rPdp 154'1 206'2 218'7 363'3

     NfhJik kh 233'7 375'5 259'3 257'2

     gris 192'5 376'6 193'4 240'5

nghJkf;fspd; Nghrhf;F> czTf;fhg;G Mfpatw;Wf;Fg; gq;fspg;Gr; nra;jy;nghJkf;fspd; Nghrhf;F> czTf;fhg;G Mfpatw;Wf;Fg; gq;fspg;Gr; nra;jy;nghJkf;fspd; Nghrhf;F> czTf;fhg;G Mfpatw;Wf;Fg; gq;fspg;Gr; nra;jy;nghJkf;fspd; Nghrhf;F> czTf;fhg;G Mfpatw;Wf;Fg; gq;fspg;Gr; nra;jy;nghJkf;fspd; Nghrhf;F> czTf;fhg;G Mfpatw;Wf;Fg; gq;fspg;Gr; nra;jy;

Njitahd re;ju;g;gj;jpy;> Njitahd msTfspy;> Fwpj;j juj;ijf; nfhz;l
czT tiffisg; ngw;Wf;nfhs;tjw;fhd Mw;wNy czTf; fhg;G vdg;gLk;.
tptrhaj;Jiwia Nkk;gLj;Jtjhy; ehl;by; czTf; fhg;G Vw;gLk;. ehl;L
kf;fSf;Fr; rpwg;ghd Nghrhf;Ff; fpilg;gjhy; mtu;fs; RfNjfpfshtu;.
MNuhf;fpakhd> nraY}f;fKila kf;fs; cUthjy; ehl;bd; mgptpUj;jpf;Ff;
fhuzkhf mikAk;. gpujhd czTg; gapu;fspd; cw;gj;jpia mjpfupj;jy;> gpujhd
czTg; gapu;fSf;Fg; gpujpaPlhfg; gad;gLj;jj;jf;f RNjr czTg; gapu;fspd;
cw;gj;jpia mjpfupj;jy;> Gujk; nrwpe;j jhtu kw;Wk; tpyq;F czT cw;gj;jpfis
Nkk;gLj;jy;> mWtilf;Fg; gpe;jpa njhopDl;gj;ij Nkk;gLj;jy; Nghd;w Kiwfisf;
ifahs;tjhy; ehl;by; czTf; fhg;ig Vw;gLj;jyhk;.

l mjpfupj;J tUk; czTf;fhd Nfs;tpia <Lnra;jy;.
l ifj;njhopw;Jiwf;Fj; Njitahd %yg;nghUl;fis toq;Fjy;

cjhuzk; : wg;gu;f; ifj;njhopYf;fhf wg;gu;g; ghy; toq;Fjy;

Vida gpujhd czTg;gapu;fshd jhdpatiffs;> vz;nza;g; gapu;fs;> gUg;Gtifg;
gapu;fs;> fpoq;Fg; gapu;fs;> Ritr;ruf;Fg; gapu;fs; Mfpatw;wpd; cw;gj;jp fle;j
tUlq;fspy; gbg;gbahff; Fiwtile;J te;Js;sJ.

tptrhak; rhu;e;j ifj;njhopy;fs;tptrhak; rhu;e;j ifj;njhopy;fs;tptrhak; rhu;e;j ifj;njhopy;fs;tptrhak; rhu;e;j ifj;njhopy;fs;tptrhak; rhu;e;j ifj;njhopy;fs;
jw;NghJ> tptrhak; rhu;e;j gy;NtW tzpfq;fSk; ifj;njhopy;fSk; cUthfp
cs;sd.

l l l l l tptrha cs;sPLfis cw;gj;jp nra;Ak; ifj;njhopy;fs;tptrha cs;sPLfis cw;gj;jp nra;Ak; ifj;njhopy;fs;tptrha cs;sPLfis cw;gj;jp nra;Ak; ifj;njhopy;fs;tptrha cs;sPLfis cw;gj;jp nra;Ak; ifj;njhopy;fs;tptrha cs;sPLfis cw;gj;jp nra;Ak; ifj;njhopy;fs;
grisfs;> nghwpfs;> tptrha ,urhadq;fs; Nghd;w tptrha cs;sPLfis
cw;gj;jp nra;jNy ,f;ifj;njhopy;fs; %yk; Nkw;nfhs;sg;gLfpd;wd.

l l l l l czTf; ifj;njhopy;czTf; ifj;njhopy;czTf; ifj;njhopy;czTf; ifj;njhopy;czTf; ifj;njhopy;
muprp gjdply;> gp];fw;> ghz;> Nahfl; Nghd;wtw;iw cw;gj;jp nra;jy; Nghd;wit
czT rhu;e;j ifj;njhopy;fSf;fhd rpy cjhuzq;fshFk;. tptrha
cw;gj;jpfSf;Fg; ngWkjp Nru;g;gNj ,jd; gpujhd Nehf;fkhFk;.

l tptrhaf; fl;Lkhdf; ifj;njhopy;fs;tptrhaf; fl;Lkhdf; ifj;njhopy;fs;tptrhaf; fl;Lkhdf; ifj;njhopy;fs;tptrhaf; fl;Lkhdf; ifj;njhopy;fs;tptrhaf; fl;Lkhdf; ifj;njhopy;fs;
cjhuzk; : gz;izf; fl;llq;fs;> tpyq;Fkidfs;> Fsq;fs;> ePu;g;ghrdj;

jpl;lq;fs; Mfpatw;iw epu;khzpg;gJ vd;gd ,jpylq;Fk;.

l l l l l tpyq;FzT cw;gj;jpf; ifj;njhopy; (tpyq;Fj; jPd;)tpyq;FzT cw;gj;jpf; ifj;njhopy; (tpyq;Fj; jPd;)tpyq;FzT cw;gj;jpf; ifj;njhopy; (tpyq;Fj; jPd;)tpyq;FzT cw;gj;jpf; ifj;njhopy; (tpyq;Fj; jPd;)tpyq;FzT cw;gj;jpf; ifj;njhopy; (tpyq;Fj; jPd;)
cjhuzk; : Gnuha;yu; Nfhopfspw;fhd jPd;> Kl;ilapLk; NfhopfSf;fhd jPd;

Nghd;w tptrhak; rhu;e;j ifj;njhopy;fs; fhuzkhf
Ntiytha;g;Gfs; cUthtjdhy; ehl;bd; mgptpUj;jpf;F mit

gq;fspg;Gr; nra;Ak;.

  ml;ltiz 1.7 : rpy tptrha cw;gj;jpg; nghUl;fspd; ,wf;Fkjp msTfs;ml;ltiz 1.7 : rpy tptrha cw;gj;jpg; nghUl;fspd; ,wf;Fkjp msTfs;ml;ltiz 1.7 : rpy tptrha cw;gj;jpg; nghUl;fspd; ,wf;Fkjp msTfs;ml;ltiz 1.7 : rpy tptrha cw;gj;jpg; nghUl;fspd; ,wf;Fkjp msTfs;ml;ltiz 1.7 : rpy tptrha cw;gj;jpg; nghUl;fspd; ,wf;Fkjp msTfs;
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tptrhak; rhu;e;j Nritfs;tptrhak; rhu;e;j Nritfs;tptrhak; rhu;e;j Nritfs;tptrhak; rhu;e;j Nritfs;tptrhak; rhu;e;j Nritfs;

tptrha kjpAiu Nrittptrha kjpAiu Nrittptrha kjpAiu Nrittptrha kjpAiu Nrittptrha kjpAiu Nrit

,jd;%yk; tptrhapfSf;F mtrpakhd Gj;jwpT toq;fg;gLk;.

tptrha Muha;r;rpr; Nrittptrha Muha;r;rpr; Nrittptrha Muha;r;rpr; Nrittptrha Muha;r;rpr; Nrittptrha Muha;r;rpr; Nrit

,r;Nrit %yk; tptrhaj; Jiwapy; gy;NtW Muha;r;rpfs; elhj;jg;gLk;. mjD}lhf

tptrha Kd;Ndw;wj;Jf;Fj; Njitahd Gj;jwpT gpwg;gpf;fg;gLk;.

Nghf;Ftuj;Jr; NritNghf;Ftuj;Jr; NritNghf;Ftuj;Jr; NritNghf;Ftuj;Jr; NritNghf;Ftuj;Jr; Nrit

,yq;ifapd; nghJg; Nghf;Ftuj;Jr; Nrit %yk; mjpfsT tptrha cw;gj;jpg;

nghUl;fs; nfhz;L nry;yg;gLfpd;wd. ,g;Nghf;Ftuj;Jr; Nritapy; gy FiwghLfs;

cs;sikahy; mjid NkYk; Nkk;gLj;JtJ mtrpakhFk;.

guhkupg;Gr; Nritguhkupg;Gr; Nritguhkupg;Gr; Nritguhkupg;Gr; Nritguhkupg;Gr; Nrit

tptrhag; nghwpfs;> cgfuzq;fs; kw;Wk; Fsq;fs;> mizf;fl;Lfs; Nghd;wtw;iwg;

guhkupj;jNy ,jd; %yk; fUjg;gLfpwJ.

tptrhaf; fld;> fhg;GWjpr; Nritfs;tptrhaf; fld;> fhg;GWjpr; Nritfs;tptrhaf; fld;> fhg;GWjpr; Nritfs;tptrhaf; fld;> fhg;GWjpr; Nritfs;tptrhaf; fld;> fhg;GWjpr; Nritfs;

tptrhapfSf;Fj; jkJ tptrhaj;ij xU tzpf Kaw;rpahf elj;jpr; nry;tjw;Fj;

Njitahd %yjdj;ijf; fldhfg; ngw Ntz;ba Njit vw;gLk;. Mgj;ijAk;

Iag;ghl;ilAk; ,opthf;Fk; xU fhuzp vd;w tifapy; tptrhaf; fhg;GWjp

Kf;fpaj;Jtk; ngWfpd;wJ.

tptrha cw;gj;jpg; nghUl; re;ijg;gLj;jw; Nrittptrha cw;gj;jpg; nghUl; re;ijg;gLj;jw; Nrittptrha cw;gj;jpg; nghUl; re;ijg;gLj;jw; Nrittptrha cw;gj;jpg; nghUl; re;ijg;gLj;jw; Nrittptrha cw;gj;jpg; nghUl; re;ijg;gLj;jw; Nrit

,jid xU NritahfTk; Kjd;ikahd xU tzpf Kaw;rpahfTk; fUjyhk;.

gapw;rpngw;w Copau;fis toq;Fk; Nritgapw;rpngw;w Copau;fis toq;Fk; Nritgapw;rpngw;w Copau;fis toq;Fk; Nritgapw;rpngw;w Copau;fis toq;Fk; Nritgapw;rpngw;w Copau;fis toq;Fk; Nrit

nraw;ifKiwr; rpidg;gLj;jy;> Neha;f;fl;Lg;ghL> ,ioa tsu;g;G Nghd;w gy

Jiwfspy; gapw;rp ngw;w Copau;fspd; ciog;ig toq;Fk; Nritfs; fhzg;gLfpwd.

1.2 gz;ila ,yq;ifapd; tptrhar; nropg;G1.2 gz;ila ,yq;ifapd; tptrhar; nropg;G1.2 gz;ila ,yq;ifapd; tptrhar; nropg;G1.2 gz;ila ,yq;ifapd; tptrhar; nropg;G1.2 gz;ila ,yq;ifapd; tptrhar; nropg;G

jd;dpiwTg; nghUshjhuk; epytpaikf;fhd rhd;Wfs;jd;dpiwTg; nghUshjhuk; epytpaikf;fhd rhd;Wfs;jd;dpiwTg; nghUshjhuk; epytpaikf;fhd rhd;Wfs;jd;dpiwTg; nghUshjhuk; epytpaikf;fhd rhd;Wfs;jd;dpiwTg; nghUshjhuk; epytpaikf;fhd rhd;Wfs;

vOj;JU Mtzq;fs;> njhy;nghUspay; rhd;Wfs; ,d;dKk; vQ;rpf; fhzg;gLk;

,bghLfs; Nghd;wtw;wpd; %yk; fyhrhuk;> ehfupfk;> r%fk; vd;gd

xd;wpize;jthwhd #oy; Nea Ngz;jF tptrha tho;f;iff; Nfhyj;jpd;ghw;gl;l>

jd;dpiwthd tptrhag; nghUshjhuk; gz;ila ,yq;ifapy; fhzg;gl;lik>

njspthfpd;wJ.

Fsq;fs;> mizf;fl;Lfs; Mfpatw;iw cs;slf;fpa gue;j ePu;g;ghrdj;

njhFjpfisf; nfhz;l> ,uhrul;ilapy; gutyhff; fhzg;gLk; Fsq;fs;>

mizf;fl;Lf;fs;> tay;ntspfs;> fhy;tha;j;njhFjpfs; kw;Wk; mitrhu;e;j

,bghLfis Nehf;Fifapy; mf;fhyj;jpy; czT cw;gj;jp epiwthd kl;lj;jpy;

fhzg;gl;Ls;sJ vd KbT nra;ayhk;.
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Fsq;fs; %yk; Nghrpf;;fg; ngw;w tptrhaj;Jld; njhlu;Gila gue;j FbNaw;wf;

Nfhynkhd;W cyu;tyaj;jpy; fhzg;gl;likf;fhd rhd;Wfs; ,d;Dk; mq;F

cs;sd.

rdj;n;jhif mjpfupg;G fhuzkhf ehnlq;Fk; kf;fs; gue;J nrd;wikahy;>

MWfspypUe;J ,yFthf ePiug;ngw Kbahj epiyia vjpu;Nehf;fpa gpuNjrq;fspy;>

ePiuj; Njf;fpitj;jpUj;jy; Kf;fpakhd xU Njitahd mike;jJ. vdNt>

,ilapilNa Vw;gl;l gQ;rk; Nghd;w gpur;ridfSf;Fj; jPu;thf muru;fs;> ghupa

Fsq;fisf; fl;Ltpf;Fk; gzpapy; <Lgl;ljhf kfhtk;rj;jpy; $wg;gl;Ls;sJ.

tptrha eltbf;iffSf;fhfg; gy Fsq;fs; mikf;fg;gl;bUe;jikahy;> ,uhrul;il

“Fsq;fl;ba ,uhr;rpak;” vd toq;fg;gLfpd;wJ. ,g;gpuNjrj;jpy; ghupa epyg;gug;gpy;

gapu;fs; nra;if gz;zg;gl;likf;F ,J rhd;whf cs;sJ. ,e;ehl;L ePu;g;ghrdj;

Jiwapy; njhlf;fg; gFjpapy; rpwpa fpuhkpaf; Fsq;fNs mikf;fg;gl;ld. gz;ila

fpuhkj;jpy; thtpfs; fhzg;gl;likf;F NkYk; rpy rhd;WfSk; cs;sd. fp.gp

Kjyhk;> ,uz;lhk;> %d;whk; E}w;whz;Lfisr; Nru;e;j fy;ntl;LfspYk; tk;rf;

fijfspYk; Fwpg;gplg;glhj Vwj;jho 150 Fsq;fs; gw;wpa jfty;fs;

fz;lwpag;gl;Ls;sd. ,uhrul;ilg; gpuNjrj;jpy; xt;nthU fpuhkj;;jpYk; Fsnkhd;W

fhzg;gl;likf;Fr; rhd;Wfs; cs;sd.

tk;rf; fijfspy; Fwpg;gplg;gl;Ls;sjd;gb> mur jiytu;fs;> Fsq;fs;> mizf;

fl;Lf;fis mikj;J tptrhaj;ij Nkk;gLj;jpdu; vdTk; mjd; tpisthf md;W

tskhd tptrhag; nghUshjhuk; fhzg;gl;lJ vdTk; KbT nra;ayhk;. ,e;j

ePu;g;ghrd mikg;Gf;fs; njhlu;ghf kw;WnkhU mj;jpahaj;jpy; gpd;du; tpsf;fg;gLk;.

czT cw;gj;jpAk; gz;l Vw;WkjpAk;czT cw;gj;jpAk; gz;l Vw;WkjpAk;czT cw;gj;jpAk; gz;l Vw;WkjpAk;czT cw;gj;jpAk; gz;l Vw;WkjpAk;czT cw;gj;jpAk; gz;l Vw;WkjpAk;

cyu;tyaj;jpy; gue;jstpy; mikf;fg;gl;bUe;j Fsq;fs;> mizf;fl;Lfs; fhuzkhf

rdj;njhiff;Fg; NghJkhd czT cw;gj;jp fhzg;gl;lJ. ghupa J}gpfs;> tpfhiuj;

njhFjpfis  mikg;gjw;Fk; caupa juKila rpiyfis tbtikg;gjw;Fk;

rPfpupah Nghd;w gilg;Gfis cUthf;Ftjw;Fk; xd;Wlndhd;W njhlu;Gila

gue;j ePu;g;ghrdj; njhFjpia mikg;gjw;Fk; Njitahd ciog;ghsupd;

Njitfis epiwT nra;tjw;Fk; czT kpifahff; fhzg;gLtJ

mtrpakhfpd;wJ. ,t;thwhf kpifahd czT fhzg;gl;likNa> tsq;nfhopf;Fk;

ehfupfk; cUthf mbj;jskhf mike;jJ.

,uhrul;ilapy; khj;jpukd;wp> njw;Nf cUFiz ,uhrjhdpapYk; new;nra;if

nropj;Njhq;fp ,Ue;jjhf “rk;Nkhf tpNdhjdp” apy; Fwpg;gplg;gl;Ls;sJ. rpJs;

gt;t tpfhiuapYk;> jp];] kfhtpfhiuapYk;> gd;dpuz;lhapuk; gpf;Fkhu; tjpT

epiyapy; trpj;jdu;. tl;lfhkpdp mgadpd; fhyj;jpy; gQ;rk; Vw;gl;bUe;j epiyapy;

,e;j tpfhiufspd; fsQ;rparhiyfspy; %d;W Mz;LfSf;Fg; NghJkhd jhdpak;

vQ;rpapUe;jhff; Fwpg;gplg;gl;Ls;sJ. ehl;bd; njw;Fg; gpuNjr tay;fspd; nropg;Gf;F

,J rhd;W gfu;fpd;wJ. %d;whk; E}w;whz;lstpy; cyu;tyaj;jpYk; tlkj;jpa

gpuNjrj;jpd; njd;fpof;Fg; gpuNjrj;jpYk; new;nra;if Nkw;nfhs;sg;gl;Ls;sd.

Njhzpf;fy; fy;ntl;by; Fwpg;gplg;gl;Ls;sjw;fpzq;f> %d;W Nghfq;fspy; ney;

mWtil nra;ag;gl;Ls;sJ. fhl;il vupj;J> vs;> ghrpg;gaW Nghd;w gapu;fs;
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nra;if Nkw;nfhs;sg;gl;ljhff; Fwpg;gplg;gl;Ls;sikahdJ> mf;fhyj;jpy; Nridg;

gapu;r;nra;if fhzg;gl;likf;Fr; rhd;W gfu;fpd;wJ. tPl;Lj; Njhl;lq;fspYk;

NridfspYk; new;nra;ifNahL> ghrpg;gaW Nghd;w mtiu ,dg; gapu;fSk;>

rhk;gw;G+rdp> Riu Nghd;w fha;fwp tiffSk; nra;if gz;zg;gl;bUe;jjhf

kfhtk;rj;jpy; Fwpg;gplg;gl;Ls;sJ. njq;Fr; nra;if> fUk;Gr; nra;if> gUj;jpr;

nra;if vd;gd fhzg;gl;ljhfTk; kfhtk;rj;jpy; Fwpg;gplg;gl;Ls;sJ.

nghydWitapy; kfh tp[aghF kd;dd;> new;nra;ifia Nkk;gLj;jp

ntspehLfSf;F muprp Vw;Wkjp nra;J ehl;bd; tUkhdj;ij mjpfupf;fr;

nra;Js;shd;. mf;fhyj;jpy; ,yq;ifapy; jd;dpiwthd nghUshjhuf; Nfhyk;

fhzg;gl;ljhf tuyhw;wpy; ,lk; ngw;Ws;sJ. 3910 fhy;tha;fisAk;> 2376 rpwpa

Fsq;fisAk;> 163 ngupa Fsq;fisAk; 165 mizf;fl;LfisAk; fl;Ltpj;J

guhf;fpukghF kd;dd; ehl;il muprpapy; jd;dpiwT ngwr; nra;Ak; gzpf;Fg;

gq;fhw;wpAs;shd;. guhf;fpukghF kd;dd; fhyj;jpy;> ,yq;if ‘fPioj;Njaj; jhdpaf;

fsQ;rpak;’ vd miof;fg;gl;likf;F mf;fhyj;jpy; fhzg;gl;l jd;dpiwTg;

nghUshjhuf; NfhyNk fhuzkhFk;. ,f;fhyj;jpYk; ntspehLfSf;F muprp

Vw;Wkjp nra;ag;gl;Ls;sJ.

njd;dpe;jpahtpy; rq;f fhyj;ijr; (fp.gp. ,uz;lhk; E}w;whz;L) Nru;e;j  ,aw;wg;gl;l

gl;bdg;ghiy vDk; E}ypy; “<oj;JzT” mjhtJ ,yq;ifapypUe;J

njd;dpe;jpahTf;F czTg;gz;lq;fs; mDg;gg;gl;ljhff; Fwpg;gplg;gl;Ls;sJ.

gapu ;r ;nra;if kl;Lkd;wp> tpyq;Ftsu;g ;Gk; mf;fhyj;jpy; njhopyhf

Nkw;nfhs;sg;gl;Ls;sd. <utya new;nra;if Nkw;nfhs;sg;gLk; xU ehl;by;

khLfs; %yk; ghupa Nrit ngwg;gLtNj mjw;fhd fhuzkhFk;. NkYk;> mJ

ehl;bd; nghUshjhu mbg;gilapd; Xu; mk;rkhfTk; fhzg;gl;lJ. ghypypUe;J

ghw;fl;b> ntz;nza;f;fl;b> japu; Nghd;wd jahupf;fg;gl;ld. Rik ,Og;gjw;Fk;>

tay; cOtjw;Fk; fhis khLfs; gad;gLj;jg;gl;ld. ,iwr;rpf;fhf khLfs;

tsu;f;fg;gl;ljhfg; gjpTfs; VJk; fpilahJ. ,ilau; fpuhkq;fs; fhzg;gl;likAk;

fhy;eil tsu;g;G rpwg;ghd epiyapy; fhzg;gl;likAk; njupfpwJ.

gz;ila ,yq;ifapy; ntspehl;L tpahghuk; caupa kl;lj;jpy; fhzg;gl;lik>

‘urthfpdp’ apy; Fwpg;gplg;gl;Ls;sJ. Vw;Wkjp> ,wf;Fkjp tpahghuk; tpUj;jpaile;J

fhzg;gl;likf;Fg; gy JiwKfq;fs; fhzg;gl;lik rhd;whf cs;sd. cjhuzkhf

kfhjpj;j (jw;NghJ kd;dhupy; cs;s khNjhl;lk;) JiwKfKk; mjid mz;ba

gpuNjrq;fSk; xU tzpf efukhff; fhzg;gl;;likAk; Fwpg;gplg;gl;Ls;sJ.

nerTj; njhopYk;> nerTj; njhopyhsu;fSk; fhzg;gl;ljhfTk; Jzpkzp Vw;Wkjp

,lk;ngw;wjhfTk; Fwpg;gplg;gl;Ls;sJ. gUj;jpr; nra;if %yk; Jzpkzpf;

ifj;njhopYf;Fj; Njitahd %yg;nghUs; toq;fg;gl;ljhfTk; KbT nra;ayhk;.

tp[adpd; tUifapd;NghJ FNtdp E}y; E}w;Wf;nfhz;bUe;jhf tuyhW $Wfpd;wJ.

rPdp cw;gj;jp nra;ag;gl;ljhf> fy;ntl;LfspYk; kfhtk;rj;jpYk; Fwpg;gplg;gl;Ls;sJ.

Rfhjhu trjpfis Nehf;Fifapy; itj;jpau;fs;> itj;jparhiyfs;> xslj

tiffSk; fhzg;gl;ljhf kfhtk;rk; $Wfpd;wJ. gz;ila ,bghLfSf;fpilNa

fz;Lgpbf;fg;gl;l “xsljj; jlhfk;” Nghd;wit ,jw;Fr; rhd;W gfu;fpd;wd.

ehl;L kf;fis MNuhf;fpakhdtu;fshf;fTk;> jd;dpiwTg; nghUshjhuk;

Njhd;Wtjw;Fk; fhuzkhfpaJ vd KbT nra;ayhk;. fp.gp. xd;gjhk; E}w;whz;Lf;

fhyj;jpy; mDuhjGu efuk; nropg;Gw;W ,Ue;jjhf kfhtk;rk; $Wfpd;wJ.



9

fyhrhu (gz;ghl;L) Nkk;ghL fhzg;gl;likfyhrhu (gz;ghl;L) Nkk;ghL fhzg;gl;likfyhrhu (gz;ghl;L) Nkk;ghL fhzg;gl;likfyhrhu (gz;ghl;L) Nkk;ghL fhzg;gl;likfyhrhu (gz;ghl;L) Nkk;ghL fhzg;gl;lik

cztpy; jd;dpiwT ngw;w gpd;dNu> xU ehl;bNyh r%fj;jpNyh fyhrhu mgptpUj;jp

Vw;gLk; vd;gJ r%ftpayhsupd; fUj;jhFk;. gz;ila ,yq;ifr;; r%fj;jpy;

kf;fSf;Fj; Njitahd czit ,yFthfg; ngwKbe;jJ. ,J Nkk;gl;l

fyhrhuj;ijj; Njhw;Wtpg;gjw;Fr; rhjfkhd xU fhuzpahf mike;jJ. gz;ila

czT cw;gj;jpg; ghuk;gupakhdJ tptrhaKiwf;F mg;ghw; nrd;W fkj;njhopw;

gz;ghl;Lg; ghuk;gupakhf tpahgpj;jpUe;jikia cWjpg;gLj;Jtjw;fhd rhd;Wfs;

tuyhw;wpy; fhzg;gLfpd;wd. ghuk;gupa czT cw;gj;jpr; nra;Kiwapy; czT

cw;gj;jp kl;Lkpd;wp> ehfupfj;ijAk; r%fj;ijAk; xd;wpizf;Fk; nra;KiwAk;

mlq;fpapUe;jJ. vdNt> fpuhkk; (Cu;)> Fsk;> tay;> Nfhapy;> gd;rhiy Nghd;w

vz;zf;fUf;fs; tpUj;jpaile;jd. FsKk; Nfhl;lKk; (Nfhapy;) vDk; vz;zf;fU>

tptrhaj;;Jld; ,ize;j xU gz;ghL fhzg;gl;likiaf; fhl;b epw;fpd;wJ.

ePu;g;ghrd mgptpUj;jp fhuzkhf fkj;njhopy; nropj;jjhy; fsj;JNkL nropj;jJ.

,jdhy; tpfhiufs;> Nfhapy;fs; nropj;jd. Cu;g; ghd;rhiyiag; ghJfhj;jthW>

mq;fpUe;j gpf;FkhUf;F czT toq;Ftjw;F> ePu;g;ghrdk; %yk; ngwg;gl;l

tupg;gzk; gad;gLj;jg;gl;Ls;sJ. ‘Njhzpf;fy;’ fy;ntl;L ,jw;Fr; rhd;whf cs;sJ.

vOj;Jf;fiy fhzg;gl;likf;Fk; ,J rhd;whf cs;sJ.

gy;NtW ek;gpf;iffs;> fpupiafs;> cw;rtq;fs;; Nghd;wit gz;ghl;bd; mk;rq;fshff;

fhzg;gl;ld. ,it tptrhaj;Jld; njhlu;Gilait> ek;gpf;iffSld;

njhlu;Giladthf ,Ue;jd. Fsj;jpd; kilf;F mUNf ehfghk;gpd; cUtk;

nghwpf;fg;gl;Ls;sik ePiug; ghJfhj;jy; vDk; vz;zf;fUit fhl;Lfpd;wJ.

kf;fs; ePiug; ngWtjw;fhf gy;NtW ek;gpf;iffs;> fpupiafis elj;jpAs;sdu;.

kio Ntz;b kioj; Njtijaplk; kd;whLjy;> nja;tq;fSf;fhd G+irfs;

Nghd;wit elj;jg;gl;Ls;sd. nja;tq;fSf;nfd tpNrl cw;rtq;fSk;

elhj;jg;gl;Ls;sd.

epyj;jpypUe;J ngw;w gapu; tpisr;riy nja;tq;fs;> Kk;kzpfSf;Fg; G+irahfg;

gilj;j gpd;du;>  Efu;tjhy; gapu;fs; ngUFk; vDk; ek;gpf;ifAk; fhzg;gl;lJ.

ehd;fhk; E}w;whz;by; mDuhjGuj;jpy; khj;jpuk; ,Ugj;ijahapuk; FLk;gq;fs;

,Ue;jjhfTk; mtu;fs; vy;NyhUf;Fk; jpdKk; czT toq;Ftjw;Fg; NghJkhd

jhdpak; fhzg;gl;ljhfTk; fy;ntl;Lfsp;y; gjpag;gl;Ls;sJ.

Gjpu; vLj;jy;> Gjpu; cz;zy;> Gj;juprp cw;rtk; elj;Jjy;> nja;tk; rpdg;gijj;

jtpu;g;gjw;fhfg; G+irfs; elj;Jjy; Nghd;w gz;ghl;L mk;rq;fSk; tptrhaj;Jld;

,ize;jitahFk;.

tptrhar; nropg;Gf;F VJthf mike;j fhuzpfs;tptrhar; nropg;Gf;F VJthf mike;j fhuzpfs;tptrhar; nropg;Gf;F VJthf mike;j fhuzpfs;tptrhar; nropg;Gf;F VJthf mike;j fhuzpfs;tptrhar; nropg;Gf;F VJthf mike;j fhuzpfs;

tpUj;jpaile;j ePu;g;ghrdKk; njhopDl;gKk;tpUj;jpaile;j ePu;g;ghrdKk; njhopDl;gKk;tpUj;jpaile;j ePu;g;ghrdKk; njhopDl;gKk;tpUj;jpaile;j ePu;g;ghrdKk; njhopDl;gKk;tpUj;jpaile;j ePu;g;ghrdKk; njhopDl;gKk;

cyu;tyankq;fpYk; guk;gpf; fhzg;gl;l FbNaw;wq;fspy; Efu;Tf;fhd ePu;j;

NjitiaAk;> tptrha eltbf;iffSf;fhd ePu;j;NjitiaAk; epiwT nra;tjw;fhf

ePiur; Nrfupj;J itf;Fk; mtrpak; Vw;gl;lJ. vdNt> ehfupfkile;j kdpjd;

thoplq;fis mikj;J cyu;tyaj;jpy; FbNawpa re;ju;g;gk; KjNy rpwpa Fsq;fis
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mikj;J ePiur; Nrfupj;J itj;jpUe;jhd;. vkJ ehl;bd; epyg;gug;gpy; Vwj;jho

70% cyu;tyaj;ijr; Nru;e;jitahfTk;> tptrha eltbf;iffSf;Ff; Fwpg;ghf

new;nra;iff;Fg; nghUj;jkhd fhzpfs; mq;F fhzg;gl;likapdhYk;> ,aw;ifapd;

rthiy gz;ila ,yq;if kf;fs; vjpu;nfhz;L nraw;gl;likapdhYk;>

fhyg;Nghf;fpy; ghupa ePu;g;ghrd Kiwiknahd;W cyu;tyaj;jpy; cUthfpaJ.

fp.gp Kjyhk; E}w;whz;L KjNy ,yq;if kf;fs; epyj;ij msj;jy;> kl;lg;gLj;jy;

vd;gd gw;wpAk; rkTauk; gw;wpAk; gue;j mwpitg; ngw;wpUe;jdu; vd;gJ njspT.

,e;j mwpitAk;> caupa ve;jpupa El;gq;fisAk; gad;gLj;jp>  gz;ila ,yq;ifau;

ntt;NtW jpirfspy; gha;e;j MWfspd; ePiuj; Njf;fp> ghupa ePu;g;ghrd

KiwikfisAk; jhgpj;jdu;. Fsq;fs; mikf;ifapy; nghUj;jkhd epyj;ijj;

n;jupT nra;J gad;gLj;jpAs;sdu; vd;gJk; fhy;tha;fs; mikf;ifapy; ePu;g;ghrdj;

njhopDl;gj;ij cr;r mstpy; gad;gLj;jpAs;sdu; vd;gJk; njspT.

tk;rf; fijfspd;gb> mur mDruizAld; mikf;fg;gl;l KjyhtJ Fsk;>

mDuhjGuj;jpy; fhzg;gLk; mgathtpahFk;. jw;NghJ ,J ‘grtf;Fsk;’ vd

miof;fg;gLfpwJ.  ,J gz;Lfhga kd;ddhy; fl;Ltpf;fg;gl;ljhFk;. jprhthtp

Njtek;gpajp];] kd;ddhy; fl;Ltpf;fg;gl;lJ.

ghupa ePu;g;ghrd Kiwikfis mikf;Fk; gzp> trg kd;ddpd; (fp.gp 67 - 111)

ehw;gj;NjO tUl Ml;rpf; fhyj;jpNyNa Muk;gpf;fg;gl;Ls;sJ. mtu; gd;dpuz;L

Fsq;fisAk; gd;dpuz;L fhy;tha;fisAk; fl;Ltpj;jjhfg; gjpthfpAs;sJ.

mk;gd; fq;iff;Ff; FWf;fhf mizf;fl;nlhd;iw mikj;J> tl jpirf;F ePiuj;

jpUg;Gtjw;fhf “vy`u” fhy;tha; mikf;fg;gl;lik ePu;g;ghrdj; njhopDl;gj;jpd;

kpf Kf;fpakhd xU fl;lkhff; fUjg;gLfpd;wJ. fw;gLf;ifnahd;wpd; kPJ ghAk;

Mw;Wf;Ff; FWf;fhf mizia mikj;J ehr;rJitf;Fsk;> khfy;y Fsk;

Nghd;wit mikf;fg;gl;Ls;sd. MW tise;J nespe;J ghAk;NghJ> ghAk;

ePupd; Ntfk; Fiwtilfpd;wikahy; mt;thwhd ,lq;fNs miz fl;Ltjw;fhfj;

njupT nra;ag;gl;Ls;sd. ,t;thwhd Xu; ,lj;jpNyNa mk;gd;fq;iff;Ff; FWf;fhf

‘vy`u’ fhy;tha; mikf;fg;gl;Ls;sJ.

kd;dd; kfNrdd; (fp.gp 274 - 301) gjpdhW Fsq;fisAk; xU fhy;thiaAk;

mikj;jjhf ‘G+[htypa’ vDk; E}ypy; Fwpg;gplg;gl;Ls;sJ. ,tw;Ws; kpfg; ngupaJk;

kpf Kf;fpakhdJk; ngWkjp kpf;fJkhd Fsk; kpd;Ndupahf; FskhFk;. mf;Fsj;J

ePiuf;nfhz;L Vwj;jho 80> 000 Vf;fupy; new;nra;if Nkw;nfhs;sg;gl;Ls;sjhf

Fwpg;gplg;gLfpd;wJ. kpd;Ndupahf; Fsj;ij mikj;J new;nra;if Nkw;nfhz;l

gpd;du;> kfhtyp fq;iff;F tlf;Nf mike;Js;s epyq;fspYk; new;nra;if

gz;Zk; vz;zk; Njhd;wpapUf;ff;$Lk;.

kd;dd; jhJNrdd; (fp.gp 455 - 473) gjpndl;Lf; Fsq;fisf; fl;Ltpj;jjhf

#stk;rk;> G+[htypa Mfpa E}y;fspy; Fwpg;gplg;gl;Ls;sJ. fyhXah Mw;wpd;

ePiur; Nrfupg;gjw;fhf mikf;fg;gl;l fyhNtt vDk; Fsk; ,tw;Ws; Kf;fpakhdJ.

,J jtpu Nahjntt> kw;Wk; mjw;F ePiu nfhz;L nry;tjw;fhf ky;tj;J

XahtpypUe;J mikf;fg;gl;l fhy;tha; vd;gd Kf;fpakhdit.

kd;dd; jhJNrddhy; fl;Ltpf;fg;gl;l Nahjmy vDk; fhy;tha; kpfr; rpwg;ghd
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ePu;g;ghrd ve;jputpay; epUkhzpg;ghFk;. fhy;tha; mike;Js;s epyj;jpd; rha;T

njhlu;ghf tpNrl ftdQ; nrYj;jpa gpd;dNu> Nahj my fhy;tha;

epUkhzpf;fg;gl;Ls;sJ. gz;ila fhy;tha;fspd; rha;T xU ikYf;F (1.6kmf;F)

12 mq;Fyk; (30 cm)  Mff; fhzg;gl;lJ.

jho;thd kl;lj;jpy; mike;Js;s fyhthtpapypUe;J cau;thd kl;lj;jpy;

mike;Js;s jprhthtp tiuapy; ePiuf; nfhz;L nry;Yk;NghJ 56 iky; ( 90

fpNyhkPw;wu;) ePskhd [afq;if mjhtJ Nahj fhy;thapd; KjyhtJ 17 iky;

J}uk; tiuapy; xU ikYf;F 6 mq;Fykhf mikAkhW rha;T mikf;fg;gl;Ls;sJ.

,f;fhy;thapd; ,UkUq;fpYk; mike;Js;s ngUksT epyj;Jf;F ghrdePu;

toq;fg;gl;lJ.

Kjyhk; guhf;fpukghF kd;dd; fhyj;jpNyNa (fp.gp 1153 - 1186) ePu;;g;ghrdj;

njhopDl;gj;jpy; njs;sj; njspthd tsu;r;rp Vw;gl;lJ. ,k;kd;ddhy; fl;Ltpf;fg;gl;l

guhf;fpuk rKj;jpuk;> Njhg;ghntt> VuKJntt> jpk;Gl;LOntt Mfpa %d;W

Fsq;fis cs;slf;fp mikf;fg;gl;Ls;sJ. ,J ,uh[ul;il ehfupfj;jpd; NghJ

fl;Ltpf;fg;gl;l kpfg;ngupa rpwg;Gkpf;f FskhFk;.

kfhtyp fq;if ePiu jpk;Gyhfiyf;Ff; nfhz;L nry;tjw;fhf mikf;fg;gl;l 60

iky; ePskhd kpdpg;Ngf; fhy;tha; kw;WnkhU Kf;fpa ePu;g;ghrdf; fl;likg;ghFk;.

Nkw;Fwpg;gpl;;lit jtpu> gy;NtW kd;du;;fshYk; Ml;rpahsu;fshYk;> Fsq;fs;>

mizf;fl;Lfs;> fhy;tha;fs; mikf;fg;gl;L tptrha Kd;Ndw;wj;Jf;F Mtd

nra;ag;gl;likahy; ehl;by; tptrhak; nropj;Njhq;fpaJ.

kioePiur; Nrfupj;;Jg; ghJfhj;J itf;Fk; Xu; mikg;G vd;w tifapy; Fsk;

Kf;fpaj;Jtk; ngWfpd;wJ. ePupy; Njhd;Wk; miyfs; fhuzkhf Fsf;fl;L mupg;Gf;F

cs;shtijj; jtpu;g;gjw;fhf Fsf;fl;bd; cl;Gwj;Nj fUq;fw;gil gutg;gl;L

miyjhq;fp vDk; mikg;G mikf;fg;gl;Ls;sJ. Fsj;jpypUe;J ePiu ntspNa

vLg;gjw;fhf kil (cs;> ntsp) mikf;fg;gl;Ls;sJ. ghupa Fsq;fspypUe;J ePu;

ntspNaWtijf; fl;Lg;gLj;Jtjw;fhf mikf;fg;gl;l fypq;fw;njhl;b vDk; mikg;G

,yq;if ePu;g;ghrdj; njhopDl;g tpUj;jpiaf; fhl;Lk; jdpr;rpwg;ghd Xu; mk;rkhFk;.

Fsj;jpd; ePu;kl;lj;;ijf; fhl;Ltjw;fhf epiyf;Fj;jhf mikf;fg;gl;l ePu; kl;lf;fy;

vDk; fw;W}Zk; Fsj;jpDs; fhzg;gl;Ls;sJ.

gz;ila Fsq;fs; mjd; ePu;g;Nghrpg;Gg; gpuNjrj;ij mz;b> mjNdhL njhlu;GWk;

tifapNyNa mikf;fg;gl;l xU Fsj;jpdhy; Nghrpf;fg;gLk; gpuNjrkhdJ mjw;Fk;

fPohf mike;Js;s gpuNjrj;ijf; Nghrpf;Fk; tpjkhf mikAkhNw  mikf;fg;gl;ld.

mJ ePu; tPo;e;Jnry;yy; Kiwik (Cascade System) vdg;gl;lJ. tpUj;jpaile;j

ePu;g;ghrdj; njhopDl;gk;> gz;ila tptrhar; nropg;Gf;F VJthf mike;jJ

vd;gJ Nkw;Nghe;j tplaq;fs; %yk; njspthfpd;wJ.

mur mDruizmur mDruizmur mDruizmur mDruizmur mDruiz

“Mfhaj;jpypUe;J tpOk; xU kioj;JspiaNaDk;> kdpjd; gad;gLj;jhky; flYld;

rq;fkpf;f ,lkspf;f khl;Nld;” vDk; kfh guhf;fpukghF kd;ddpd; $w;W tptrhar;

nropg;Gf; Fwpj;J Ml;rpahsupd; epiyg;ghl;ilf; fhl;b epw;fpd;wJ.
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gpujhd tho;thjhukhfpa tptrha eltbf;iff;Fj;> Njitahd ePiu toq;FtJ

kd;ddpd; gpujhdkhd nghWg;ghf ,Ue;jJ. MWfspypUe;J ,yFthf ePiug;

ngw Kbahj gpuNjrq;fspy; ePiur; Nrkpj;J itf;Fk; mbg;gilj; Njitia

jkJ nghWg;ghf Vw;Wf;nfhz;l kd;du;fs; ghupa Fsq;fisf; fl;Ltpj;jdu; vd

kfhtk;rj;jpy; Fwpg;gplg;gl;Ls;sJ. tptrhak; njhlu;ghd tpsf;fj;ijg; ngWtjw;fhf

Fsq;fisf; fl;Ltpj;j kd;du;fs; njhlu;ghf Muha;jy; Kf;fpakhdjhFk;.

mjw;fika ,yq;if kd;du;fs; Fsq;fisf; fl;Ltpj;J> tptrhaj;Jf;F mDruiz

toq;fp ehl;ilj; jd;dpiwT ngwr; nra;jdu;. rj;jhjp];] kd;dd; ‘gjtpa ntt’

cl;gl gy Fsq;fisf; fl;Ltpj;jjhf G+[htypa vDk; E}ypy; Fwpg;gplg;gl;Ls;sJ.

gz;Lfhga kd;ddpd; khkdhfpa> fpup fz;z rpt> 800 Vf;fupy; new;nra;if

gz;zpajhf kfhtk;rj;jpy; gjpthfpAs;sJ.

tptrhak;> kfpikkpf;f xU njhopyhff; fUjg;gl;lik ,jpypUe;J njspthfpd;wJ.

mur FLk;gj;ijr; Nru;e;NjhUk; fkj;njhopy; eltbf;ifspy; gq;F nfhz;ldu;

vd ‘urthfpdp’ vDk; E}y; $WfpwJ. Jl;LifKD kd;dd; ghupa tptrhaj;

jpl;lnkhd;wpid Muk;gpj;jjhfTk; mjpy; Fwpg;gplg;gl;Ls;sJ. mtd; tptrhaj;

jpl;lj;ij UFiz ,uhrjhdpapy; Muk;gpj;jNjhL jdJ rNfhjudhd re;jhjp];]

kd;did tptrhaQ; nra;tjw;fhf ‘jpfhkLs;s’ Tf;F mDg;gpdhd;. kd;dd;

kfhNrdd;> kpd;Ndupahf; Fsj;ijf; fl;Ltpj;jNjhL tptrhaj;Jf;Fj; Njitahd

ePiu toq;FtJ Fwpj;J mjpf ftdQ; nrYj;jpikahy; mtiu kf;fs; ‘kpd;Ndupahj;

nja;tk;’ vdg; Nghw;wpdu;. mj;NjhL kd;du;fs; Vu;G+l;L tpoh> mupT ntl;L tpoh

Nghd;wtw;iwf; Nfhyhfykhf elj;jpdu;. ,t;tpohf;fspy; mur FLk;gj;jpdu;

gq;Fgw;wpaikAk; Kf;fpakhdjhFk;. kd;du;fs; Fsq;fisAk; mizf;fl;LfisAk;

fl;Ltpj;jJ kl;Lkpd;wp> mtw;iwg; guhkupf;Fk; gzpiaAk; jkJ epUthfj;jpw;F

cl;gl;l tifapNyNa elj;jpAs;sdu;. NkYk;> mikf;fg;gLk; ghupa ePu;g;ghrdj;

njhFjpfisf; fz;fhzpg;gjw;Fk;> ePu; rupahf tpepNahfpf;fg;gLfpd;wjh vd;gijg;

guprPypg;gjw;Fk; kd;ddpdhy; mjpfhupfs; epakpf;fg;gl;bUe;jdu;.

fp.gp. 9Mk;> 10Mk; E}w;whz;Lfisr; Nru;e;j fy;ntl;Lfspy; fhzg;gLfpd;w

‘gpnahtjhudd;’ vDk; gjk;> ePu;g;ghrdg; gupNrhjfiu mjhtJ> ePu; tpepNahfk;

rPuhf eilngWfpd;wjh vdf; fz;fhzpg;gjw;fhf epakpf;fg;gl;l mjpfhupiaf;

Fwpg;gjhff; fUjg;gLfpd;wJ. NkYk;> ‘ntyGj;’ vDk; gjk; taw; gupNrhjfiuAk;

‘ntyAj;’ vDk; gjk; tay; Nkw;ghu;itahsiuAk; Fwpg;gjhff; fUjg;gLfpd;wJ.

,f;fy;ntl;bd;gb> taw; gupNrhjfu;fs; gyUk;> tay; Nkw;ghu;itahsu;fs; gyUk;

epakpf;fg;gl;bUe;jjhfTk; fUj Kbfpd;wJ.

ePu;g;ghrdj;Jf;fhf murpd; mDruizAk; mjw;fhf> mur jpiwNrupapd;

mDruizAk; fpilj;jjhf fy;ntl;Lf;fspy; gjpthfpAs;sJ. NkYk;> Fsq;fisg;

Ngzpg; ghJfhj;jYk; guhkupj;jYk; gpujhdkhd gzpfshFk; vd;gJk;

fy;ntl;Lf;fspy; gjpthfpAs;sJ. “Fsk; njhlu;ghd rl;l jpl;lq;fis kPWNthUf;F

jz;lid toq;f eltbf;if vLf;fg;gLk;” vd ‘nfhz;lntl;Lthd;’ fy;ntl;by;

gjpthfpAs;sJ. Fsk; njhlu;ghd rl;ljpl;lq;fSk;> fl;lisfSk; ‘rke;j

ghrhjpf;fh’ vDk; E}ypy; gjpthfp cs;sJ. ,jw;fika mf;fhyj;jpy; fhzg;gl;l>

tptrhar; nropg;Gf;fhf kd;du;fs; toq;fpa mDruiz Kf;fpakhf mike;jJ

vdj; jPu;khdpf;fyhk;.
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rPuhd ePu; Kfhikj;Jtk;rPuhd ePu; Kfhikj;Jtk;rPuhd ePu; Kfhikj;Jtk;rPuhd ePu; Kfhikj;Jtk;rPuhd ePu; Kfhikj;Jtk;
guhf;fpukghF kd;ddpd; $w;Wg;gb> ePiur; Nrfupj;jYk; cr;r tpidj;jpwDld;
gad;gLj;jYk; rPuhf epfo;e;Js;sd vdf; fUjyhk;. vOj;J%y tuyhw;Wg;gb

kd;dDf;F> gd;rhiyf;F> fpuhkpa epWtdq;fSf;F my;yJ jdpahu;fSf;F Fsk;
cupikahf ,Ue;Js;sJ vd;gJ njupfpd;wJ. ngupa Fsq;fSk; gpujhdkhd
fhy;tha;fSk; kd;dDf;F cupj;jhditahFk;. jdpahs;fSf;Fk; Fsq;fs;
cupj;jhf ,Ue;jik ‘gpuhkpa fy;ntl;nlhd;wpy;’ gjpthfpAs;sJ. kiofhyj;jpy;
Nrfupf;fg;l;l ePiur; rPuhf Kfhik nra;J gad;gLj;jpdu;. xt;nthU Fsj;Jf;Fk;
epUthf Kiw fhzg;gl;lJ.

tptrha Nehf;fq;fSf;fhf ePu; ,ytrkhf toq;fg;gltpy;iy. ePUf;fhff; fl;lzk;
mwtplg;gl;Ls;sJ. ePUf;fhff; fl;lzk; nrYj;j Ntz;bUe;jikahy; ghuk;gupa
tptrhapfs; ePupd; ngWkjpia mwpe;jpUe;jdu;. vdNt> guhk;gupaq;fisAk;
rl;ljpl;lq;fisAk; fl;lisfisAk; gpd;gw;Wk; mr;r%fk; ePiur; Nrfupg;gjw;Fk;>
ghJfhg;gjw;Fk; mjidf; nfsutpg;gjw;Fk;> tPz;tpuaj;ijAk;> khriljiyAk;

jtpu;g;gjw;Fk;> rpf;fdkhfg; gad;gLj;Jtjw;Fk; mr;rl;ljpl;lq;fisg; gad;gLj;jpdu;.

tay; epyq;fSf;F Kiwikahf ePu; tpepNahfpf;fg;gl;lJ. ePu;g;ghrd trjpia
xOq;F nra;tjw;fhf Fwpj;j mjpfhupfs; gpuNjr tptrhapfSld; $l;lq;fis
elj;jpAs;sdu;. Fwpj;j mjpfhup ‘fkuhy’ my;yJ ‘tpjhd’ vd miof;fg;gl;lNjhL>
mtu; r%fj;jpdhy; Vw;Wf;nfhs;sg;gl;l xU fkf;fhuUk; Mthu;. $l;lq;fspd;

gpd;du; gapu;r;nra;ifj; jpl;lj;jpd;gb ePu; tpepNahf Kiw jPu;khdpf;fg;gl;L> fhy
ml;ltizg;gb ePu; tpepNahfpf;fg;gl;Ls;sJ. kiofhyj;jpy; Nrfupf;fg;gLk; ePiug;
gad;gLj;jp rpWNghfj;jpy; gapu;r;nra;if Nkw;nfhs;sg;gl;Ls;sJ. gapu;nra;epyk;
KOtjpYk; gapu;nra;a ePu;g; gw;whf;Fiw Vw;gl;l re;ju;g;gq;fspy;> vy;yh
tptrhapfSf;Fk; mtu;fsJ taypd; xU gFjpapy; khj;jpuk; gapu; nra;tjw;F
tiuaiwg;gl;l mstpy; ePu; tpepNahfpf;fg;gl;Ls;sJ. ,J ‘ngj;k’ Kiw vdg;gLk;.

fpuhkpaf; Fsj;jpypUe;J tay;fSf;F ePiu tpepNahfpj;j gpd;du; kPjkhf cs;s
ePu; ntspNa mDg;gg;gl;lJ. mLj;j fpuhkj;jpy; ePu; Fiwthf cs;s Fsq;fSf;F
,e;ePiu mDg;Gtjw;fhfr; rpwpa fhy;tha;fs; gad;gLj;jg;gl;Ls;sd. ,aw;if
tsj;ij kPsg; gad;gLj;jtjw;fhfTk;> ghJfhg;gjw;fhfTk; eltbf;if
vLf;fg;gl;ls;sik ,jpypUe;J njupfpd;wJ. ntspNaw;wg;gLk; ePupy; ghjfkhd

,urhadg; nghUs;fs; fhzg;gLkhapd; mit ,aw;ifj; jhtuq;fshy; ePf;fg;gLk;.
,jw;fhf mt;thwhd ,urhadg; nghUs;fis cwpQ;rj;jf;f jhtuq;fshd kUJ>
jhio> ,Yg;ig Nghd;w gy;yhz;Lj; jhtuq;fis Fsj;ij mz;ba gpuNjrq;fspy;
tsu;j;jdu;. ,J ,aw;ifahd jhtug; gupfupg;G (Natural phyto remediation) vdg;gl;lJ.
,aw;if tskhfpa ePiur; Nrfupj;jiyAk; gad;gLj;JjiyAk; rPuhf Kfhik
nra;jikahdJ gz;ilf;fhy tptrhar; nropg;Gf;F fhuzkhFk; vd KbT

nra;ayhk;.

gz;ghl;L> rkaf; fhuzpfs;gz;ghl;L> rkaf; fhuzpfs;gz;ghl;L> rkaf; fhuzpfs;gz;ghl;L> rkaf; fhuzpfs;gz;ghl;L> rkaf; fhuzpfs;
gz;ghL> tptrhak;> rkak; Mfpad xd;Wlndhd;W ,ize;j nrad;Kiwfspd;
mk;rq;fshFk;. ePu;g;ghrdk; tpUj;jpaile;jikahy; tptrhak; nropg;Gw;wJ. ngsj;j
rkaj;jpD}lhfr; nrOik ngw;wikahy;> fl;ll epUkhzf;fiy> rpw;gf;fiy>

mupr;Rtb> ,yf;fpak; Nghd;wit nrOikaile;jd. kdpj ehfupfj;jpd; ,Ug;Gf;F
ePupd; Kf;fpaj;JtKk;> ,aw;if tsq;fspd; ngWkhdKk; gz;ila gz;ghl;bd;
Clhf tpsq;fpf;nfhs;sg;gl;lJ vd;gJ guhf;fpukghF kd;ddpd; $w;wpypUe;J
njspthfpd;wJ.
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ePu;g;ghrdk;> tptrhak;> $lNt rkag; gpd;dzp Mfpad fhuzkhfTk; kdpjd;>

gy;NtW jpwd;fspYk; gz;GfspYk; tpsf;fk; ngw;whd;. rkaj;Jld; ,ize;j

r%fg; gpd;dzp fhuzkhf kf;fs; gd;rhiyia ehbdu;. gd;rhiy %yk; Nghrpg;G

,lk;ngw;wJ. mjd; tpisthf ew;gz;Gfs; cUthfpd. NkYk;> gy;NtW

ek;gpf;iffs;> topghLfs; fhuzkhf Vw;gl;l Ra xOf;ff; fl;Lg;ghL fhuzkhf

tptrhaj;ij ed;whf elj;Jtjw;Fj; Njitahd kdg;ghq;F tpUj;jpaile;jJ.

Rw;whly; tsq;fs;> Fsk;> Nghrpg;Gg; gpuNjrq;fs;> ePu;tsk;> tdtsk; Mfpatw;iwg;

ghJfhg;gJ jkJ nghWg;ghFk; vdf; fUjpdu;. ,tw;Wf;fhf eilKiwapy; ,Ue;j

rl;ljpl;lq;fs;> fl;lisfis mtu;fs; kjpj;jdu;. ,it mtu;fsJ tptrha

tpUj;jpf;Ff; fhuzkhapd. gz;ghd kdpju; Njhd;wpaikahy; mtu;fSf;fpilNa

mikjpahd #o;epiy Njhd;wpaJ. ,jd; tpisthf> rfy nray;fSk; $l;lhfr;

nra;ag;gl;likahy; Nkk;gl;l tptrhag; nghUshjhuj;ij Nehf;fpr; nry;y Kbe;jJ.

gz;ghL tpUj;jpaile;jikahy; gy;NtW cw;rtq;fs; elj;jg;gl;ld. tpijg;G>

GjpnuLj;jy; cw;rtk;> Gj;juprpg; nghq;fy; cw;rtk;> nja;tj;Jf;fhf G+irfs;

Nghd;wtw;iw elj;Jtjd; %yk; kf;fSf;F ,ilNa xw;Wik tpUj;jpaile;jJ.

,t ;thwhd gz;ghl ;L cw ;rtq ;fis elj ;Jtjhy ; gf ;ju ;fs ; cs

neUf;fpilfspypUe;J ePq;fpj; jkJ gzpfisr; nrt;tNd nra;a Kbe;jJ.

,t;thwhd cw;rtq;fs;> G+irfs;> topghLfspd; gpd;du;> mLj;j Nghf

new;nra;iff;F kio fpilf;Fk; vDk; ek;gpf;if Njhd;wpaJ. mjd; tpisthf>

Mu;tj;Jld; fkj;njhopypy; <Lgl;L ntw;wpaile;jdu;.

r%f Kd;khjpupfs;> ghuk;gupaq;fs; tpOkpaq;fs; Mfpatw;wpd; Nru;khdkhf

cUthfpa gz;ghl;bd; Clhf r%fk; gpd;dpg;gpizf;fg;gl;bUe;jJ. vdNt> epyk;

gz;gLj;jy;> tpijj;jy;> mWtil nra;jy; Nghd;w tptrha eltbf;iffisf;

$l;lhfr; nra;a Kbe;jJ. rl;ljpl;lq;fis kjpj;jy;> ePu; tsj;ijg; ghJfhj;jy;>

td tsj;ijg; ghJfhj;jy;> Ra xOf;ff;fl;Lghl;ilg; Ngzy; Nghd;w nray;fs;

fhuzkhf #oy; epiyikfs; rPuile;jJNghy;> tptrha eltbf;iffSf;F

njhlu;r;rpahf ePu; fpilj;jJ. mjd; tpisthf tptrhak; nrOik ngw;wJ.

tpfhiufNshbize;j gpupNtdhf;fspy; gy;NtW fiyfs; Nghjpf;fg;gl;ld. ntt;NtW

gpuptpdu; ntt;NtW ifj;njhopy;fisf; fw;gpj;jikiaAk; mwpa Kbfpd;wJ.

mjd; tpisthf fUtpfs;> cgfuzq;fis cw;gj;jp nra;J tptrhaj;Jf;fhTk;>

ePu ;g ;ghrdj;Jf;fhTk; gad;gLj;jg;gl;ld. ,jidAk; rkaj;jpd; Clhf

tptrhaj;Jf;Ff; fpilj;j xU gq;fspg;G vdyhk;.

mz;ikf;fhyj;jpy; tptrhaj;jpy; Vw;gl;l khw;wq;fs;mz;ikf;fhyj;jpy; tptrhaj;jpy; Vw;gl;l khw;wq;fs;mz;ikf;fhyj;jpy; tptrhaj;jpy; Vw;gl;l khw;wq;fs;mz;ikf;fhyj;jpy; tptrhaj;jpy; Vw;gl;l khw;wq;fs;mz;ikf;fhyj;jpy; tptrhaj;jpy; Vw;gl;l khw;wq;fs;

tptrhaf; FbapUg;GfSk; gd;Kfg;gLj;jg;gl;l Ntiyj;jpl;lKk; ,yq;ifapy;

fhzg;gl;l tpUj;jpaile;j tptrhag; nghUshjhuKk;> Nky;ehl;ltupd; tUifAld;

gbg;gbahfr; rpije;jJ. gpupj;jhdpau; new; gapu;r;nra;iff;F Kf;fpaj;Jtk;

nfhLg;gij tpLj;J> tUkhdk; <l;bj;jUk; Njapiy> Nfhg;gp Nghd;w gapu;fSf;Nf

Kf;fpaj;Jtk; nfhLj;jdu;. ,jdhy; rpW epy cupikahsu;fs; epyj;ijAk;

tUkhdj;ijAk; ,oe;jdu;. fpuhkj;jtu; njhopy;fis ,oe;jdu;. ,jdhy; ehl;bd;

epyik kpfTk; Nkhrkile;jJ. ,g;gpur;rpidfSf;Fj; jPu;T fhZKfkhf 1935,y;

fhzpr; rPu;jpUj;jf; fl;lisr; rl;lk; epiwNtw;wg;gl;lJ. ,J ,yq;ifapd;>

fhzpf;nfhs;ifapYk; tptrhaj;jpYk; ghupa mstpy; gq;fspg;Gr; nra;jJ.
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mjD}lhfg; gpd;tUk; Nehf;fq;fis mila vjpu;ghu;f;fg;gl;lJ>

1. Njrpa tptrhag; nghUshjhuj;ij NkNyhq;fr; nra;J ehl;Lf;Fj;

Njitahd czit cw;gj;jp nra;jy;.

2. jupR epyr;rl;lk; fhuzkhf> fhzpfis ,oe;jtu;fSf;F kPz;Lk; fhzpfisg;

toq;Fjy;.

3. <u tyaj;jpy; mjpfupj;J tUk; rdj;njhifia> NtW gpuNjrq;fSf;F
,lk;ngaur; nra;jy;.

fhzpr; rPu;jpUj;jf; fl;lisr; rl;lk; epiwNtw;wg;gl;l gpd;du; ePu;g;ghrdj; njhFjpfs;
Gduikf;fg;gl;L Gjpa tptrhaf; FbapUg;Gf;fisj; jhgpf;Fk; gzp Muk;gpf;fg;gl;lJ.

tptrhaf; FbapUg;Gj; jpl;lq;fs;tptrhaf; FbapUg;Gj; jpl;lq;fs;tptrhaf; FbapUg;Gj; jpl;lq;fs;tptrhaf; FbapUg;Gj; jpl;lq;fs;tptrhaf; FbapUg;Gj; jpl;lq;fs;
1939,y; fyhthtpAk; 1949,y; `{USthtpAk; Gduikg;Gr; nra;ag;gl;L> mq;F
tptrhaf; FbNaw;wq;fs; cUthf;fg;gl;ld. 1987,y; vy`u fhy;tha; Gduikg;Gr;
nra;ag;gl;L vy`u> kpd;Ndupah tptrhaf; FbNaw;wq;fs; cUthf;fg;gl;ld.
,tw;Ws; kpd;Ndupah> `pq;Fuq;nfhil tptrhaf; FbNaw;wq;fs; nropg;G
kpf;fitahf ,Ue;jd. ,f;FbNaw;wq;fs; epWTk;NghJ ngsjpfj; jpl;lkplypy;
Nghjpa ftdk; nrYj;jg;glhikahy; gpur;rpidfs; Vuhskhf vOe;jd. ,jd;
gpd;du; gy mgptpUj;jpl;lq;fs; Muk;gpf;fg;gl;ld. mitahtd>

 • fy;Nyhah mgptpUj;jpj; jpl;lk;
 • kfhtyp mgptpUj;jpj; jpl;lk;
 • cltsit mgptpUj;jpj; jpl;lk;
 • ,q;fpdpkpl;ba mgptpUj;jpj; jpl;lk;
 • epy;ts fq;if mgptpUj;jpj; jpl;lk;
 • YZfk;nt`u mgptpUj;jpj; jpl;lk;

• gy;Nehf;F mgptpUj;jpj; jpl;lk;gy;Nehf;F mgptpUj;jpj; jpl;lk;gy;Nehf;F mgptpUj;jpj; jpl;lk;gy;Nehf;F mgptpUj;jpj; jpl;lk;gy;Nehf;F mgptpUj;jpj; jpl;lk;
1949,y; B.v];.Nrdhehaf;fh mtu;fshy; fy;Nyhahj; jpl ;lk ;

Muk;gpf;fg;gl;lJ. 1931 ,d; gpd;du; cyu;tyaj;jpy; Muk;gpf;fg;gl;l tptrhaf;
FbNaw;wj; jpl;lj;ij NkYk;> tpupthd ,yf;Fld; xOq;Fnra;tNj ,jd;
Nehf;fkhf mike;jJ. mjd;fPo; ,q;fpdpahfiyapy; fy;Nyhahtpw;Ff; FWf;Nf
mizf;fl;nlhd;iwf; fl;b Nrdehaf;f rKj;jpuj;ij cUthf;fpdhu;. mjDld;
,ize;j tifapy; gy rpWFsq;fSk; kpd;Dw;gj;jp epiyankhd;Wk; mikf;fg;gl;ld.
,q;F Vwj;jho 10> 000 FLk;gq;fs; FbNaw;wg;gl;ldu;. new;nra;if jtpu rPdp>
kJrhuk;> XL> nrq;fy; Nghd;w cw;gj;jpf; ifj;njhopy;fSk; Muk;gpf;fg;gl;ld.
rpWNghfj;jpYk; ngUk;Nghfj;jpYkhf 486> 000 n`f;lau; epyj;Jf;F ,jd;%yk;
ePu;g;ghrdk; nra;ag;gl;lJ. fy;Nyhah mgptpUj;jpr; rig vDk; epajpr;
rignahd;wpdhy; ,jd; gzpfs; fz;fhzpf;fg;gl;ld.

• cltsit mgptpUj;jpj; jpl;lk; cltsit mgptpUj;jpj; jpl;lk; cltsit mgptpUj;jpj; jpl;lk; cltsit mgptpUj;jpj; jpl;lk; cltsit mgptpUj;jpj; jpl;lk;
1966,y; tsit fq;iff;F FWf;fhf jpnghy;nfl;ba vDk; ,lj;jpy;

mizf;fl;nlhd;iw mikj;J cltsit ePu;j;Njf;fKk;> kpd;Dw;gj;jp
epiyankhd;Wk; mikf;fg;gl;ld.  tUlk; KOtJk; twl;rpapdhy;
gpur;rpidf;Fs;shFk; njd;fpof;Fg; gpuNjrq;fis tpUj;jp nra;tNj ,jd;
Nehf;fkhf mike;jJ. ,j;jpl;lk; 1968 ngg;utup 04Me; jpfjp jpwe;J
itf;fg;gl;lJ. 3 440 n`f;lau; tp];jPuzKilaJ. ,uz;L fhy;tha;fs; %yk;
ePu;g;ghrdj;Jf;fhf ePu; ntspNaw;wg;gLk;. ,it tyJ fiuf; fhy;tha;> ,lJ
fiuf; fhy;tha; vdg;gLfpd;wd. ,e;ePiuf; nfhz;L 24 300 n`f;lau; epyg;gug;Gf;F
ePu; gha;r;rg;gLk;. ,uz;L kpd; cw;gj;jp epiyaq;fs; %yk; 60 nkfhtw;W
kpd;Dw;gj;jp nra;ag;gLfpwJ.
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• ,q;fpdpkpl;ba mgptpUj;jpj; jpl;lk;,q;fpdpkpl;ba mgptpUj;jpj; jpl;lk;,q;fpdpkpl;ba mgptpUj;jpj; jpl;lk;,q;fpdpkpl;ba mgptpUj;jpj; jpl;lk;,q;fpdpkpl;ba mgptpUj;jpj; jpl;lk;
kP Xah> ,q;fpdpkpl;ba fpuhkj;ijf; fle;J nry;Yk; ,lj;jpy; Mw;Wf;Ff;

FWf;fhf 4.8 fpNyh kPw;wu; ePskhd mizf;fl;nlhd;iw mikj;J ,e;j

ePu;j;Njf;fk; mikf;fg;gl;Ls;sJ. ,e;j ePu;g;gpuNjrk; [g;ghdpa murpd; cjtpAld;
vkJ ehl;L ve;jpupau; fk;gdpnahd;wpdhy; epUkhzpf;fg;gl;lJ. 1985 khu;r;
25Me; jpfjp ,q;fpdpkpl;ba ePu;j;Njf;fk; jpwe;J itf;fg;gl;lJ. ,jd; fhuzkhf
18.6 rJu fpNyhkPw;wu; gapu;nra; epyj;Jf;F> ePu;j;jl;Lg;ghbd;wp jw;NghJ gapu;
nra;ag;gLfpd;wJ. NkYk;> 7.5 rJu fpNyhkPw;wu; gapu;nra; epyj;Jf;Fk; ePu;
tpepNahfpf;fg;gLfpd;wJ.

• nghy;nfhy;y jpirjpUg;Gj; jpl;lk; (1969 - 1973) nghy;nfhy;y jpirjpUg;Gj; jpl;lk; (1969 - 1973) nghy;nfhy;y jpirjpUg;Gj; jpl;lk; (1969 - 1973) nghy;nfhy;y jpirjpUg;Gj; jpl;lk; (1969 - 1973) nghy;nfhy;y jpirjpUg;Gj; jpl;lk; (1969 - 1973)
nghy;nfhy;iyapy; kfhtyp fq;ifia kwpj;J FWf;fhf mizf;fl;nlhd;W

mikf;fg;gl;L Mw;WePupd; xU gFjp ,uhrul;ilg; gpuNjr MWfSf;Fk;
Fsq;fSf;Fk; ePiu toq;Ftjw;Fg; gad;gLj;jg;gLfpwJ. RJfq;iff;Fk;
nghy;nfhy;iyf;Fk ; ,ilNa Ruq;fk ; mikf;fg ;gl ;Ls;sikahy;

nghy;nfhy;iyapypUe;J jpir jpUg;gg;gLk; ePuhdJ RJfq;ifAld; NrUfpwJ.
mjdhy; Nghtnjd;d ePu;j;Njf;fj;jpw;Fk;> fyhthtp> fe;jyk thtp> ,uh[q;fid
thtp> rpak;gyhfKt thtp Mfpatw;Wf;Fk; ePu; fpilf;fpd;wJ. NkYk;> cf;Ftiy
vd;w ,lj;jpy; 40 nkfhthw;W kpd;Dw;gj;jp epiyankhd;Wk; mikf;fg;gl;Ls;sJ.

• epy;ts fq;if mgptpUj;jpj; jpl;lk; epy;ts fq;if mgptpUj;jpj; jpl;lk; epy;ts fq;if mgptpUj;jpj; jpl;lk; epy;ts fq;if mgptpUj;jpj; jpl;lk; epy;ts fq;if mgptpUj;jpj; jpl;lk;

gj;J Mz;LfSf;F xU jlit epy;ts fq;if ngUf;nfLg;gjhf tuyhw;W
mwpf;iffs; %yk; mwpa Kbfpd;wJ. ,t;thW fq;if ngUf;nfLg;gjhy; gy;yhapuk;
rJu fpNyhkPw;wu; epyg;gug;G ghjpg;Gf;F cs;shFk;. epy;ts fq;if mgptpUj;jpj;
jpl;lj;jpd; gpujhd Nehf;fk; nts;sg;ngUf;ifj; jtpu;g;gjjhFk;. ,e;j mgptpUj;jpj;
jpl;lk; 1982 Mf];l; 12 Me; jpfjp Muk;gpf;fg;gl;lJ. gpuhd;R ehl;L muR
,j;jpl;lj;Jf;F cjtpaJ. ,j;jpl;lj;jpd; tpisthf 14 rJu fpNyhkPw;wu; tay;

epyj;Jf;F ePu; fpilf;fpwJ.

• kfhtyp mgptpUj;jpj; jpl;lk; kfhtyp mgptpUj;jpj; jpl;lk; kfhtyp mgptpUj;jpj; jpl;lk; kfhtyp mgptpUj;jpj; jpl;lk; kfhtyp mgptpUj;jpj; jpl;lk;
kfhtyp mgptpUj;jpj; jpl;lk;> ,yq;ifapy; ,Jtiuapy; Nkw;nfhs;sg;gl;ls;s

kpfg;ngupa mgptpUj;jpj; jpl;lkhFk;. ,j;jpl;lj;Jf;fhf el;G ehLfsJk;> rUtNjr
cjtp mikg;Gf;fsJk; jhuhskhd cjtp fpilj;jJ.

tUlk; KOtJk; ghAk; ePupd; msitg; nghWj;jkl;by; kpfg;ngupa fq;if
kfhtyp fq;ifahFk;. mjpf msT kpd;rhuk; cw;gj;jp nra;tjw;fhfg;
gad;gLj;jg;gLtJk;  ,JNtahFk;. kfhtyp mgptpUj;jpj; jpl;lj;jpd; fPo;
eilKiwg;gLj;jg;gl;l jpl;lq;fs; gpd;tUkhW.

m. nfhj;kiyj; jpl;lk; - m. nfhj;kiyj; jpl;lk; - m. nfhj;kiyj; jpl;lk; - m. nfhj;kiyj; jpl;lk; - m. nfhj;kiyj; jpl;lk; - ,J kfhtypj; jpl;lj;jpd; kpf cauj;jpYs;s
cs;s ePu;j;Njf;fkhFk;. nfhj;kiy XahTf;Ff; FWf;fhf miz fl;b
,J mikf;fg;gl;lJ. ,yq;ifapy; cs;s fy; epug;gg;gl;l xNu mizf;fl;L
,JNtahFk;. mjd;kPJ nfhq;fPuPl;Lg;gil ,l;Lg; ghJfhf;fg;gl;Ls;sJ.
nfhj;kiy ePu;j;Njf;fj;jpw;F mUfpNy xU kpd;Dw;gj;jp epiyak;
mikf;fg;gl;Ls;sJ. ,yq;ifapy; Kjypy; mikf;fg;gl;l epyf;fPo;

kpd;Dw;gj;jp epiyak; ,JthFk;. ,e;ePu;j;Njf;fk; fhuzkhf ePupy; %o;fpa
fpuhkq;fSf;Fg; gjpyhf Gjpa fpuhkq;fSk; FbapUg;GfSk;> ghij
trjpfSk; nra;J nfhLf;fg;gl;ld. ,j;jpl;lk; 1985Mk; Mz;L Mf];l;
khjk; 24Mk; jpfjp cj;jpNahfG+u;tkhfj; jpwe;J itf;fg;gl;lJ.
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M. tpf;Nuhupah ePu;j;Njf;fj; jpl;lk; -M. tpf;Nuhupah ePu;j;Njf;fj; jpl;lk; -M. tpf;Nuhupah ePu;j;Njf;fj; jpl;lk; -M. tpf;Nuhupah ePu;j;Njf;fj; jpl;lk; -M. tpf;Nuhupah ePu;j;Njf;fj; jpl;lk; - `PSfq;if> kfhtyp fq;ifAld;

,izAk; ,lj;jpw;Fr; rw;Wf; fPohf kfhtyp fq;iff;Ff; FWf;Nf

nfhq;fpwPl;L miznahd;W fl;lg;gl;L tpf;Nlhupah ePu;j;Njf;fk;

mikf;fg;gl;lJ. ,jd; cauk; 122 m MFk;. miz ,U tisT

tbtj;ijf; nfhz;lJ. kpd;Dw;gj;jp epiyaKk;> ePu;j; Njf;fj;jpd;fPo; ePiuf;

nfhz;L nry;Yk; Ruq;ftopAk; ,q;F fhzg;gLfpd;wJ. ,j;jpl;lj;jpd;

Nehf;fq;fs; kfhtyp njw;Fg; gFjpf;F ePu; toq;fy;> ePu; kpd;rf;jp cw;gj;jp>

ed;dPu; kPd; tsu;g;G Nghd;witahFk;. tpf;Nlhupah ePu;j;Njf;fj; jpl;lj;jpd;fPo;

%o;fpa njy;njdpah efuj;jpw;Fg; gjpyhf Fz;lrhiy> fuypaj;j> u[nty

gpuNjrq;fspy; Gjpa efuq;fs; fl;bnaOg;gl;ld. fz;b - kfpaq;fid

tPjpapy; ePupy; Ko;fpa gFjpf;Fg; gjpyhf> caukhd gpuNjrj;jpDlhf

nry;YkhW tPjpnahd;W mikf;fg;gl;Ls;sJ. 1985 Vg;uy; 12Me; jpfjpad;W

jpwe;J itf;fg;gl;lJ.

,.,.,.,.,. ud;njdpfy ePu;j;Njf;fj; jpl;lk; - ud;njdpfy ePu;j;Njf;fj; jpl;lk; - ud;njdpfy ePu;j;Njf;fj; jpl;lk; - ud;njdpfy ePu;j;Njf;fj; jpl;lk; - ud;njdpfy ePu;j;Njf;fj; jpl;lk; - gioa kpdpg;Ng mizf;fl;bw;F 6 km

Nkyhf kfhtyp fq;iff;F FWf;fhf ud;njdpfy mizf;fl;L

mikf;fg;gl;Ls;sJ. kfhtyp mgptpUj;jpj; jpl;lj;jpd; fPo; mikf;fg;gl;l>

kpff; $Ljyhd msT ePiuf; nfhz;Ls;s ePu;j;Njf;fk; ,JthFk;.

,jD}lhf kpdpg;Ng jpir jpUg;gy; jpl;lj;jpw;fhd ePu; Nrfupj;J

itf;fg;;gLtNjhL> kpd;Dw;gj;jpAk; eilngWfpwJ. ,e;ePu;j; Njf;fj;jpd;

mizf;fl;L fUq;fw;fs; epug;gg;gl;L mikf;fg;gl;ljhapDk;. ePu; nghrptijj;

jtpu;g;gjw;fhf mizf;fl;bd; eLg;gFjpapy; fspkz; epug;gg;gl;Ls;sJ.

<.<.<.<.<. ud;njd;Ng ePu;j;Njf;fj; jpl;lk; -ud;njd;Ng ePu;j;Njf;fj; jpl;lk; -ud;njd;Ng ePu;j;Njf;fj; jpl;lk; -ud;njd;Ng ePu;j;Njf;fj; jpl;lk; -ud;njd;Ng ePu;j;Njf;fj; jpl;lk; - ckh Xah> kfhtyp fq;ifAld;

NrUk; fopKfj;Jf;Fr; rw;Wf; fPohf> kfhtyp fq;iff;Ff; FWf;Nf fl;lg;gl;l

mizNa ud;njd;Ng mizf;fl;lhFk;. kfhtyp fq;iff;Ff; FWf;Nf

mike;Js;s ue;njdpfy> ud;njd;Ng Mfpa ,U ePu;j;Njf;fq;fSf;Fk;

,ilapy; cs;s J}uk; 3 km MFk;. kfhtyp fq;ifapd; mikTf;Nfw;g

ePu;kpd;idg; ngWk; Nehf;Fld; mikf;fj;jf;f ePu;j;Njf;fk; ,JthFk;.

fhuzk; ,t;tplj;jpypUe;J kfhtyp fq;if rkntspia Nehf;fp

gha;fpd;wikahFk;. ,e;ePu ;Njf;fj;jpd; %yk; kpd;rf;jp cw;gj;jp

nra;ag;gLtNjhL> kpdpg;Ng jpl;lj;jpw;F mtrpakhd ghrdePiuj; Njf;fp;

NjitahdNghJ toq;fTk; KbfpwJ. ,jpy; nfhq;fpuPw;W miz> kil>

ePu;kpd;Dw;gj;jp epiyak; vd;gd mlq;fpAs;sd. Nkw;Fwpg;gpl;l ePu;Njf;fj;

j pl ;lq ;fistpl kpdpg ;Ng> Njhzpfud fhy ;tha ;j ; j pl ;lKk ;

mikf;fg;gl;Ls;sJ. ,jd;%yk; kfhtyp gP> rP (B & C)  tyaq;fSf;Fj;

Njitahd ePu;g;ghrdk; toq;fg;gLfpwJ.

cy;fpl;ba> ud;fpe;j ePu;j;Njf;fq;fs; jdpNa ePu;g;ghrdj; Njitf;fhf khj;jpuk;

mikf;fg;gl;ld. ,e;ePu;j;Njf;fq;fspy; ePu;kpd; cw;gj;jp nra;ag;gLtjpy;iy.

kfhtypj; jpl;lj;jpd; Nehf;fq;fs;kfhtypj; jpl;lj;jpd; Nehf;fq;fs;kfhtypj; jpl;lj;jpd; Nehf;fq;fs;kfhtypj; jpl;lj;jpd; Nehf;fq;fs;kfhtypj; jpl;lj;jpd; Nehf;fq;fs;

•  cztpy; jd;dpiwT ngWjy;.

•  njhopypy;yhg; gpur;rpidiaj; jPu;j;jy;.

•  ePu;kpd; cw;gj;jp nra;jy;.

•  ghuk;gupakhd tptrha KiwfSf;Fg; gjpyhfg; Gjpa tpQ;Qhd G+u;tkhd

  njhopDl;g Kiwfisg; gpuNahfpj;jy;.
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•  kfhtypg; gs;sj;jhf;fpy; FbNaw;wq;fis epWTjy;.
•  RNjr> ntspehl;L KjyPLfis kfhtyp tyaq;fspy; gupghypf;f topg;gLj;jy;.
•  gz;izfSf;Fg; Gwk;ghd njhopy; tha;g;Gf;fis cUthf;fy;.
•  kfhtyp FbNaw;wq;fisr; Nru;e;j kf;fspd; tUkhdj;ij mjpfupj;jy;.
•  tdr;nra;if tpupthf;fYk;> #oiyg; ghJfhf;Fk; Ntiyj;jpl;lj;ij
  eilKiwg;gLj;jYk;.
•  kfhtypf; FbNaw;wq;fisr; Nru;e;j kf;fspd; r%f> gz;ghl;L mgptpUj;jpia
  Nkk;gLj;jy;.

tptrha mgptpUj;jpj; jpl;lq;fs; ,yq;ifg;; nghUshjhu mgptpUj;jpf;Fr;tptrha mgptpUj;jpj; jpl;lq;fs; ,yq;ifg;; nghUshjhu mgptpUj;jpf;Fr;tptrha mgptpUj;jpj; jpl;lq;fs; ,yq;ifg;; nghUshjhu mgptpUj;jpf;Fr;tptrha mgptpUj;jpj; jpl;lq;fs; ,yq;ifg;; nghUshjhu mgptpUj;jpf;Fr;tptrha mgptpUj;jpj; jpl;lq;fs; ,yq;ifg;; nghUshjhu mgptpUj;jpf;Fr;
nra;Ak; gq;fspg;Gnra;Ak; gq;fspg;Gnra;Ak; gq;fspg;Gnra;Ak; gq;fspg;Gnra;Ak; gq;fspg;G

•  rdj;njhif
  cjhuzk; : tpf;Nlhupah ePu;j;Njf;fk; mikf;fg;gl;ikahy; %o;fpa njy;njdpa
efUf;Fg; gjpyhf u[ntiy> fuypaj;j> Fz;lrhiy Mfpa ,lq;fspy; Gjpa
efuq;fs; cUthf;fg;gl;ld.

nfhj;kiy ePu;j;Njf;fk; fhuzkhf %o;fpa gpuNjrq;fspy; tho;e;j 3 200 FLk;gq;fs;
kfhtyp H tyaj;jpy; jk;Gj;Njfk gpuNjrj;jpYk;> fy;Ndt> kPfNyt> vg;ghty
Mfpa gpuNjrq;fspYk; FbNaw;wg;gl;Ls;sd.

•  Gjpa njhopy;fs; gpwg;gpf;fg;gl;likahy; njhopy; tha;g;Gfs; mjpfupj;jik.
•  gapu;nra; epyq;fSf;F ePu;g;ghrdk; toq;fpikahy; ,uz;L Nghfq;fspYk; gapu;
  nra;ag;gLfpd;wik.
•  cztpy; jd;dpiwTk; czTf;fhg;G cau;Tk;.
•  Gjpa nghUshjhu mgptpUj;jp kj;jpa epiyaq;fs; Njhd;Wjy;.
  cjhuzk; : jk;Gs;s> kPnfhil Nghd;w nghUshjhu epiyaq;fs;
•  kf;fspd; Nghrhf;F epiy cau;jYk; ehl;L kf;fs; MNuhf;fpakhdtu;fshjYk;
•  fhzpaw;NwhUf;Ff; fhzp fpilj;jy;.
•  tptrha cs;sPLfSf;F cau; Nfs;tp fpilj;jy;.
  c-k; : eLifg;nghUs;> tpijney;> gris> cgfuzq;fs;> nghwpfs;
•  ePu;kpd; fpilj;jikahy; ifj;njhopy;fs; Muk;gpf;fg;gl;lik.
•  cl;fl;likg;G trjpfs; tpUj;jpaile;jik.
  cjhuzk; : ngUe;njUf;fs;> ghlrhiyfs;> itj;jparhiyfs;> rka topghl;Lj;

      jyq;fs;
•  tptrha cw;gj;jp mjpfupg;Gf; fhuzkhf ,wf;Fkjp FiwtiljYk; mjd;
  tpisthf ntspehl;Lr; nryhtzp kPjkhjYk;.
•  tptrha mgptpUj;jpj;jpl;lq;fs; %yk; fpilf;Fk; tUkhdj;ij %yjdkhff;
  nfhz;L NtW mgptpUj;jpj; jpl;lq;fis Muk;gpj;jy;.

gRikg; Gul;rpgRikg; Gul;rpgRikg; Gul;rpgRikg; Gul;rpgRikg; Gul;rp
1960 Mk; jrhg;jj;jpd; Kjy; miug;gFjpapy; Nkw;FehLfspy; Vw;gl;l ifj;njhopw;
Gul;rpapd; fhuzkhff; ifj;njhopy; cw;gj;jpfs; NkNyhq;f> mjd;fhuzkhf
czTf;fhd Nfs;tp mjpfupj;jikahy;> tptrha cw;gj;jpia mjpfupf;f Ntz;ba
Njit Vw;gl;lJ. mjd;tpisthf Gjpa Ngjq;fis cw;gj;jp nra;jy;> nghwpfisg;
gad;gLj;jy;> cs;sPLfis mjpfstpy; gad;gLj;jy; Mfpatw;wpD}lhf myF
epyg;gug;gpy; mjpf tpisr;ry; ngWtJ ‘gRikg; Gul;rp’ vdg;gLk;. ,jd; jhf;fk;
1960,d; gpd; miug;gFjpapNyNa ,yq;ifapy; Vw;gl;lJ. tpisr;riy mjpfupf;Fk;
Nehf;fj;Jld; ,J Muk;gpf;fg;gl;lJ> cau; cs;sPl;L tptrhak; vd ,ijf;
Fwpg;gplyhk;.
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,q;F gpd;tUk; cau; cs;sPLfs; gad;gLj;jg;gl;ld.
•  Gjpa gapu;g;Ngjq;fs;
•  $Ljyhd msT nghwpg; ghtid
•  gPilehrpdp gad;ghL
•  ,urhadg; grisg; gad;ghL
•  jdpg;gapu;r;nra;if

•  etPd ePu;g;ghrd Kiwfs;;

gRikg; Gul;rpapdhy; Vw;gl;l ed;ikfs;gRikg; Gul;rpapdhy; Vw;gl;l ed;ikfs;gRikg; Gul;rpapdhy; Vw;gl;l ed;ikfs;gRikg; Gul;rpapdhy; Vw;gl;l ed;ikfs;gRikg; Gul;rpapdhy; Vw;gl;l ed;ikfs;
• cyfpy; mjpfupj;JtUk; kf;fs; njhiff;Nfw;g> czTw;gj;jpiaj;

Jupj Ntfj;jpy; mjpfupf;f Kbj;jik.
• myF epyg;gug;gpypUe;J $Ljyhd tpisr;ry; ngw Kbe;jik.
• njhlu;e;J gapu;nra;a Kbe;jik.

• nghwpg; ghtidapdhy;> Fiwe;j clYiog;Gld; Ntiy nra;Ak;
jpwd; fpilj;jik.

gRikg;Gul;rp fhuzkhf Vw;gl;Ls;s gpujp$yq;fs;gRikg;Gul;rp fhuzkhf Vw;gl;Ls;s gpujp$yq;fs;gRikg;Gul;rp fhuzkhf Vw;gl;Ls;s gpujp$yq;fs;gRikg;Gul;rp fhuzkhf Vw;gl;Ls;s gpujp$yq;fs;gRikg;Gul;rp fhuzkhf Vw;gl;Ls;s gpujp$yq;fs;
1. gy;yhapuk; tUlq;fSf;F Kd; tptrhaj;jpy; Vw;gl;l epyj;juk; Fiwtiljiy

tpl> $Ljyhd mstpy; fle;j rpy jrhg;jq;fspy; epyj;juk; Fiwjy; epfo;e;Js;sik.
2. tpisr;riy mjpfupf;Fk; nghUl;Lr; nra;ag;gLk; jhtu ,dtpUj;jp fhuzkhfj;

jhtuq;fspy; fhzg;gl;l ,aw;ifahd vjpu;g;Gj;jd;ik Nghd;w ,ay;Gfs;
Fiwtiljy;.

3. gPilehrpdpfis mjpfstpy; ghtpg;gjhy; mjw;F vjpu;g;Gj; jd;ikAila G+r;rp;g;
Ngjq;fs; cUthjy;.

4. rpy fhyg;gFjpfspy; G+r;rpfs; fl;Lg;gLj;j KbahjthW ngUf;fkiljy;.
5. tptrha ,urhad tiffis mjpfstpy; ghtpg;gjhy; #oy; mjpfstpy;

khriljy;.
6. ,urhadg; nghUs;fis Ma;e;Njha;e;J ghuhJ mjpfstpy; gad;gLj;Jtjhy;>

ePu;> kz;> tsp Mfpad khriltjd; tpisthf gy;NtW Rfhjhug;
gp;ur;rpidfs; Njhd;Wjy;.

7. epyj;jbePu; mjpfstpy; gad;gLj;jg;gLtjhy; ePu;kl;lk; fhyg;Nghf;fpy; kpff;
Fiwtiljy;.

8. mjpfstpy; gPilehrpdpfisg; ghtpg;gjhy; Gw;WNeha;> <uy; Neha;fs;> rpWePuf
Neha;fs; Nghd;w> ,Jtiuapy; gutyhf fhzg;glhjpUe;j Neha;fs; Vw;gly;.

9. $Ljyhd msT grisapl;L cUthf;fg;gl;l gapu;g; Ngjq;fis grisapd;wp
gapu;nra;a Kbahj epiy Vw;gly;.

10. gRikg;Gul;rpapdhy; gadile;j xU rpy ehLfs; jtpu Vida ehLfs; tWik
epiyf;F cs;shfpaik.

11. gRikg; Gul;rpapd; ed;ikfisg; ngWtjw;Fg; ghrdePu; Njitg;gl;lik> mjpfsT
gris Njitg;gl;lik> Vida cs;sPLfs; mjpfstpy; Njitg;gl;lik vd;gd
fhuzkhf> tptrhar; r%fj;jpy; tUkhd Vw;wj;jho;T cUthfpaik.

12. capu;g;gy;tifik gbg;gbahf tPo;r;rpailjYk;> kpf Kf;fpakhd kw;Wk;
nghUshjhug; gad;fs; ,Jtiuapy; rupahf ,dq;fhzg;glhj mq;fp ,dq;fs;
moptiljYk;.

,t;thwhfg; gRikg;Gul;rpapd; rpy mD$yq;fSk;> gy gpujp$yq;fSk; ,dq;
fhzg;gl;Ls;sd. ,tw;Ws; gpujp$ykhd jhf;fq;fis ,ad;wsTf;F Fiwj;J>
tptrha tpisjpwid Nkk;gLj;Jtjw;Fj; Njitahd eltbf;iffis vLg;gJ
mtrpakhFk;.
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1.3 tptrhaj;Jiw vjpu;Nehf;Fk; rthy;fs;1.3 tptrhaj;Jiw vjpu;Nehf;Fk; rthy;fs;1.3 tptrhaj;Jiw vjpu;Nehf;Fk; rthy;fs;1.3 tptrhaj;Jiw vjpu;Nehf;Fk; rthy;fs;1.3 tptrhaj;Jiw vjpu;Nehf;Fk; rthy;fs;

rkfhy tptrhar; rthy;fs;rkfhy tptrhar; rthy;fs;rkfhy tptrhar; rthy;fs;rkfhy tptrhar; rthy;fs;rkfhy tptrhar; rthy;fs;
vkJ ehl;L tptrhaj;Jiw gy;NtW gpur;rpidfisAk; rthy;fisAk;
vjpu;Nehf;Ffpd;wJ. mit tUkhW.

czTg; nghUl;fspd; ,wf;FkjpczTg; nghUl;fspd; ,wf;FkjpczTg; nghUl;fspd; ,wf;FkjpczTg; nghUl;fspd; ,wf;FkjpczTg; nghUl;fspd; ,wf;Fkjp
Fiwe;j tpiyapy; ntspehLfspypUe;J czTg;nghUl;fs; ,wf;Fkjp
nra;ag;gLfpd;wd. jPu;itapd;wpNah Fiwe;j jPu;itAlNdh ntspehLfspypUe;J
,wf;Fkjp nra;ag;gLk; czTg;nghUl;fs; Fiwe;j tpiyapy; re;ijg;gLj;jg;
gLtjdhy; cs;ehl;L cw;gj;jp FiwtilAk; epiy Vw;gl;Ls;sJ.

cjhuzk; : cUisf;fpoq;F> ngupa ntq;fhak;

ru;tNjr ,zf;fg;ghLfSk; xg;ge;jq;fSk;ru;tNjr ,zf;fg;ghLfSk; xg;ge;jq;fSk;ru;tNjr ,zf;fg;ghLfSk; xg;ge;jq;fSk;ru;tNjr ,zf;fg;ghLfSk; xg;ge;jq;fSk;ru;tNjr ,zf;fg;ghLfSk; xg;ge;jq;fSk;
•  1994 cyf tu;j;jf mikg;gpd;; (WTO) xg;ge;jj;Jf;F mika ,yq;if kPJ
  nry;thf;Fr; nrYj;Jk; ehd;F rl;lq;fs; cs;sd.

1. jPu;itia 50% ,dhy; Fiwj;jy;
2.  re;ijg; gpuNtrq;fis Vw;gLj;jy;
  rpy gz;lq;fs; cw;gj;jp nra;ag;gl;l NghjpYk; Fiwe;j gl;r msit Vw;Wkjp
  nra;a Ntz;bapUj;jy;.

     cjhuzk; : muprp cw;gj;jp;apd; 3 % Vw;Wkjp nra;ag;gl Ntz;Lk;.
3. jPu;it jtpu;e;j Vida jilfis ePf;fy;
4. gpwehLfSf;F Vw;Wkjp nra;ag;gLk; nghUl;fSf;fhf Rfhjhug; ghJfhg;G jur;
   rhd;wpjo; ngw;Wf;nfhs;sg;gl Ntz;b ,Uj;jy;.

•  njw;fhrpa xj;Jiog;G cld;gbf;if (ISLFTA)  kw;Wk; ,e;jpa ,yq;if Rje;jpu
  tu;j;jf cld;gbf;if Mfpad (SAPTA) %ykhf gy;NtW fl;Lg;ghLfs;
  tpjpf;fg;gl;Ls;sik.
cjhuzkhf ,yq;ifapypUe;J Vw;Wkjp nra;ag;gLk; fWth kw;Wk; rpW Vw;Wkjpg;
gapu;fSf;F Vida ehLfspy; jPu;it tuptpyf;F mspf;fg;gltpy;iy. ,yq;if
,wf;Fkjp nra;ag;gLk; nghUl;fSf;Fj;; jPu;it tuptpyf;F mspf;fg;gl;bUj;jy;

•  gpd;dilthd njhopDl;gk;gpd;dilthd njhopDl;gk;gpd;dilthd njhopDl;gk;gpd;dilthd njhopDl;gk;gpd;dilthd njhopDl;gk;
gapu;; tpisr;riy mjpfupg;gjw;F eltbf;if vLf;fg;gl;lNghJk; gy;NtW
fhuzq;fspdhy; tpisr;ry; FiwtilAk; epiy fhzg;gLfpwJ. etPd njhopDl;gk;
gad;gLj;jg;glhik ,jw;fhd gpujhd fhuzkhf cs;sJ. RNjr tptrhaj;Jf;Fk;
fhzpfspd; jd;ikf;Fk; #oy; fhuzpfSf;Fk; nghUj;jkhd njhopDl;gk;
cUthfhik gpujhdkhd xU jilahf mike;Js;sJ. nghwpkag;gLj;Jif
Nkw;nfhs;sg;glhik> gapu;r;nra;if Kiwfs; tpUj;jpailahik> tpUj;jpaile;j
gapu;g;Ngjq;fs; gad;gLj;jg;glhik> mWtilf;Fg; gpe;jpa njhopDl;g Kiwfs;
tpUj;jpailahik Mfpa fhuzpfs; gapu;tpisr;ry; Fiwtiljw;Fk;> tpisr;rypd;
fzprkhd gFjp tPz; tpuakhtjw;Fk; VJthf mike;jd.

•  cr;r rhj;jpa tpisr;ry; kl;lj;ij milahikcr;r rhj;jpa tpisr;ry; kl;lj;ij milahikcr;r rhj;jpa tpisr;ry; kl;lj;ij milahikcr;r rhj;jpa tpisr;ry; kl;lj;ij milahikcr;r rhj;jpa tpisr;ry; kl;lj;ij milahik
jw;NghJ fhzg;gLk; ngUk;ghyhd gapu;fs; cau; tpisr;ry; kl;lj;ijf;
nfhz;litahFk;. Neha;j;jhf;fk;> gPilj;jhf;fk;> #ow;jhf;fk; Nghd;wit fhuzkhf
gapu;fspdhy; cr;r tpisr;ry; kl;lj;ij mila Kbahj epiy fhzg;gLfpd;wJ.
vdNt> Fiwe;jsT tpisr;rNy fpilf;fpd;wJ. cau; kl;l tpisr;riyg; ngWtJ
vd;gJ tptrhapfs; vjpu;Nehf;Fk;  ghupa rthyhf cs;sJ. gapu;fspypUe;J
cr;r tpisr;riyg; ngw Kaw;rpg;gJ mtrpakhFk;.
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•  tptrhak; rhu;e;j tptrha Kaw;rpahz;ikj; jl;Lg;ghLtptrhak; rhu;e;j tptrha Kaw;rpahz;ikj; jl;Lg;ghLtptrhak; rhu;e;j tptrha Kaw;rpahz;ikj; jl;Lg;ghLtptrhak; rhu;e;j tptrha Kaw;rpahz;ikj; jl;Lg;ghLtptrhak; rhu;e;j tptrha Kaw;rpahz;ikj; jl;Lg;ghL

,jd; tpisthf> rupahd Kfhik ,d;ikahy;> gapu; tpisr;ry; Fiwtiljy;>

fpilf;Fk; tpisr;riy tpw;gid nra;a Kbahik Nghd;w fhuzq;fshy; ,yhgk;

Fiwjy; Nghd;w rthy;fis tptrhapfs; vjpu;Nehf;Ffpd;wdu;. vdNt> tptrhak;

xU gpd;dilthd tzpf Kaw;rpahff; fhzg;gLfpd;wJ.

•  ghjfkhd fhyepiyapd; jhf;fk;ghjfkhd fhyepiyapd; jhf;fk;ghjfkhd fhyepiyapd; jhf;fk;ghjfkhd fhyepiyapd; jhf;fk;ghjfkhd fhyepiyapd; jhf;fk;

fhyepiy khw;wk;; fhuzkhf cupa fhyj;jpy; kio fpilf;fhik> gUtk; jg;gp

mjpf kio fpilj;jy;> twl;rpepiy Vw;gly;> kz;zupg;G> kz;rupT> ePu;nry;

topfs;> fhy;tha;fs; Mfpad jilg;gly;> #oy; ntg;gepiy cau;jy; Mfpad

fhuzkhfg; gapu;fspypUe;J cr;r tpisr;ry; fpilf;fhkw; Nghtjhy; gapu;tpisr;ry;

FiwtilAk;. ,J tptrhaj;jpy; epyTk; ngUk; rthyhFk;.

•  guk;giuayF (kugZ) tsk; guk;giuayF (kugZ) tsk; guk;giuayF (kugZ) tsk; guk;giuayF (kugZ) tsk; guk;giuayF (kugZ) tsk; (Gene pool) Fiwtiljy;Fiwtiljy;Fiwtiljy;Fiwtiljy;Fiwtiljy;

ngupJk; Nkk;gLj;jg;gl;l fyg;Gg; Ngjq;fs; khj;jpuNk nra;if gz;zg;

gLfpd;wikahy; fpilf;fj;jf;f nghUshjhu ed;ikfs; ,Jtiuapy;

,dq;fhzg;glhj jhtu ,dq;fSk; tpyq;F ,dq;fSk; Vida capupdq;fSk;

gbg;gbahf ,t;TyfpypUe;J Kw;whf mope;JNghf ,lKz;L.

,t;tp;laq;fSf;F Nkyjpfkhf tpiyj;jsk;gy;> jyh egu; epyg;gug;gpd; msT

Fiwtiljy;> Kiwaw;w epyg; gad;ghL> %yjdg; gw;whf;Fiw> epyTupikapd;

jd;ik> re;ijg;gLj;jy; gpur;rpidfs;> ePu;g;ghrdg; gpur;rpidfs;> tpidj;jpwd;

Fiwthd tpupthf;f Nrit> tpyq;Fj;jPd; tpiy mjpfupg;G Nghd;w ,d;Ndhud;d

gpur;rpidfSk; cs;sd.

tptrhaj;jpy; epyTk; rthy;fis ntw;wpnfhs;sj;jf;f toptiffs;tptrhaj;jpy; epyTk; rthy;fis ntw;wpnfhs;sj;jf;f toptiffs;tptrhaj;jpy; epyTk; rthy;fis ntw;wpnfhs;sj;jf;f toptiffs;tptrhaj;jpy; epyTk; rthy;fis ntw;wpnfhs;sj;jf;f toptiffs;tptrhaj;jpy; epyTk; rthy;fis ntw;wpnfhs;sj;jf;f toptiffs;
•      tptrha cw;gj;jpfspd; tpiyj;jsk;giyf; fl;Lg;gLj;jy;tptrha cw;gj;jpfspd; tpiyj;jsk;giyf; fl;Lg;gLj;jy;tptrha cw;gj;jpfspd; tpiyj;jsk;giyf; fl;Lg;gLj;jy;tptrha cw;gj;jpfspd; tpiyj;jsk;giyf; fl;Lg;gLj;jy;tptrha cw;gj;jpfspd; tpiyj;jsk;giyf; fl;Lg;gLj;jy;

tptrha cw;gj;jpg; nghUs;fSf;fhd rupahd mWtilf;Fg; gpe;jpa njhopDl;gj;ij

Nkw;nfhs;sy;> KbTg;nghUl;fisj; jahupj;jy;> cj;juthj tpiyia epu;zapj;jy;>

fsQ;rpaq;fis epWtp ,Ug;igg; NgZjy; Nghd;wit %yk; tpiyj; jsk;giyf;

fl;Lg;gLj;j KbAk;.

•      etPd njhopDl;gq;fis mwpKfQ; nra;jy;etPd njhopDl;gq;fis mwpKfQ; nra;jy;etPd njhopDl;gq;fis mwpKfQ; nra;jy;etPd njhopDl;gq;fis mwpKfQ; nra;jy;etPd njhopDl;gq;fis mwpKfQ; nra;jy;

etPd njhopDl;gq;fisg; nghUj;jkhdthW gad;gLj;jYk;> kuG uPjpahd

Kiwfis Nkk;gLj;jYk; mtrpakhFk;. ,sk; ciog;ghsu;fs; tptrhaj;

Jiwapid tpl;L tpyFtjhy; Vw;gLk; ciog;ghsu; jl;Lg;ghl;ilj; jtpu;g;gjw;fhf

etPd njhopDl;g Kiwfs; mwpKfQ; nra;ag;gl Ntz;Lk;. mj;NjhL tpidj;

jpwidAk; mjpfupf;f Ntz;Lk;.

•      RNjr kugZ tsj;ij Nkk;gLj;jy;RNjr kugZ tsj;ij Nkk;gLj;jy;RNjr kugZ tsj;ij Nkk;gLj;jy;RNjr kugZ tsj;ij Nkk;gLj;jy;RNjr kugZ tsj;ij Nkk;gLj;jy;

,jd;%yk; jhtuq;fspd; rhj;jpa tpisr;riy (Potential yield) mjpfupf;f KbAk;.

c-k; : ctu;j;jd;ikia jhq;fp tsuf;$ba gapu;g;Ngjq;fis ,dtpUj;jp

nra;jy;.

•      tptrha cw;gj;jpfspd; cw;gj;jpr; nryit ,ad;w msTf;Ff; Fiwj;jy;tptrha cw;gj;jpfspd; cw;gj;jpr; nryit ,ad;w msTf;Ff; Fiwj;jy;tptrha cw;gj;jpfspd; cw;gj;jpr; nryit ,ad;w msTf;Ff; Fiwj;jy;tptrha cw;gj;jpfspd; cw;gj;jpr; nryit ,ad;w msTf;Ff; Fiwj;jy;tptrha cw;gj;jpfspd; cw;gj;jpr; nryit ,ad;w msTf;Ff; Fiwj;jy;

fhzpg; gad;ghl;il tpidj;jpwd; kpf;fjhf;f> $l;Lg;gz;izj; jpl;lj;ij

Vw;gLj;jy; Nghd;wit %yk; cw;gj;jpr; nryitf; Fiwj;jy;.

•  gpwehLfspypUe;J ,wf;Fkjp nra;ag;gLk; cw;gj;jpg; nghUl;fis cs;ehl;by;

nra;ifgz;zf; $ba rhj;jpak; ,Ug;gpd; mtw;Wf;F khdpak; toq;fp nra;if

gz;z Cf;Ftpj;jy;> ,jw;fhf muR Ntiyj;jpl;lq;fisj; jahupj;J>

Cf;fkspj;jy;.
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• tptrha cw;gj;jpg; nghUl;fisj; jpl;lkpl;l tifapy; cw;gj;jp nra;jy;.

tptrhaj;Jf;fhfr; rupahfj; jpl;lkpl;l ePz;l fhyf; nfhs;iffis tFj;Jr;

nraw;gly;.

•  fl;lhak; ,wf;Fkjp nra;ag;gl Ntz;ba nghUl;fis ,wf;Fkjp nra;J

mtw;iw kPs Vw;Wkjp nra;jy;.

•  tpupthf;fw; Nritia tYg;gLj;jYk; epWtduPjpahd fl;likg;ig xd;wpizg;gjd;

  %yk; tptrhapfSf;Fr; rpwg;ghd Nritia toq;FjYk;

•  gapu;r;nra;iff;Fj; Njitahd fld;fisAk; Vida cs;sPLfisAk;

  nghUj;jkhdthW toq;Fjy;.

•  rpw;wstpyhd tptrhapfspd; re;ijg;gLj;jy; msTfs; kpff;FiwT. Mifahy;

  $l;LwT mikg;G my;yJ gpw mikg;Gf;fs; %yk; re;ijg;gLj;jy; msit

  mjpfupj;jy;.

•  Vw;Wkjpf; Nfs;tp epyTk; gapu;fis ,dq;fhzy; (rpW Vw;Wkjpg; gapu;fs;>

ntl;Lg;G+f;;fs; (Cut flower)> kuf;fwpfs;> ntw;wpiy) mtw;Wf;fhd Cf;Ftpg;Gf;fis

toq;Fjy;

•  tptrhag; nghUl;fis mbg;gilahff; nfhz;l ifj;njhopy;fSf;F Cf;Ftpg;ig

toq;fp> tptrha ,Wjp cw;gj;jpg; nghUs;fSf;fhd Nfs;tpia mjpfupj;jy;

•  ghy;kh ,wf;Fkjpf;nfd mjp;fsT me;epar; nrytzp tpuakhtjdhy; cs;@u;

ghYw;gj;jpia mjpfupf;f Mtd nra;jy;. nghUj;jkhd Ntiyj;jpl;lnkhd;wpd;

%yk; RNjr tpyq;F cw;gj;jpia mjpfupf;f Mtd nra;jy;.

•  cs;@u; %yg;nghUl;fisg; gad;gLj;jpf; fhy;eilj; jPd; gq;fPLfisj;  jahupg;gjpy;

ftdk; nrYj;Jjy;.

tptrhaj;jpd; vjpu;fhyg; Nghf;FfSk; tptrha mgptpUj;jpAk;tptrhaj;jpd; vjpu;fhyg; Nghf;FfSk; tptrha mgptpUj;jpAk;tptrhaj;jpd; vjpu;fhyg; Nghf;FfSk; tptrha mgptpUj;jpAk;tptrhaj;jpd; vjpu;fhyg; Nghf;FfSk; tptrha mgptpUj;jpAk;tptrhaj;jpd; vjpu;fhyg; Nghf;FfSk; tptrha mgptpUj;jpAk;
tptrha mgptpUj;jpf;nfd murpdhy; gy;NtW eltbf;iffs; Nkw;nfhs;sg;gLfpd;wd.
01. new;nra;iff;nfd murpdhy; mjpf mDruiz toq;fg;gLjy;
 grisf;fhd khdpak; toq;Fjy;> tpij ney; cw;gj;jp> cj;juthj tpiyj;
 jpl;lk;> tptrhaf; fhg;GWjp> tptrha tpupthf;fw;Nrit Mfpatw;iw eilKiwg;
gLj;Jtjd; %yk; muR gapu;r;nra;iff;fhd mDruizia toq;fp tUfpwJ.

02. ePu;g;ghrdj; jpl;lq;fis Nkk;gLj;Jtjw;F mjpf gzk; nrytplg;gly;.
 ,jd; %yk; tptrha mgptpUj;jpia Vw;gLj;jpf; fpuhkpag; nghUshjhuj;ij
 Nkk;gLj;j vjpu;ghu;f;fg;gLfpd;wJ.

03. tptrha Muha;r;rpfis Nkw;nfhs;sy;
 ehl;by; gy;NtW Muha;r;rp epiyaq;fs; epWtg;gl;L mtw;wpd; %yk; tptrha
 Muha;r;rpfs; Nkw;nfhs;sg;gLfpd;wd. ,q;F Njapiy> ,wg;gu;> njd;id> ney;>
 cUisf;fpoq;F Mfpa gapu;fs; njhlu;ghd Muha;r;rpf;F Kd;Dupik
 mspf;fg;gl;Ls;sJ.

04. rpwg;ghd tpupthf;fw; Nritiag; NgzptUjy;.
05. tptrha cjT Nritfs; gue;j tPr;rpy; fhzg;gLfpd;wd. gris tpepNahfk;>

tptrhaf; fld; toq;fy;> ePu;g;ghrdj; jpl;lq;fis jpl;lkply;> cs;sPl;Lr; Nritfis
toq;Fjy;.

06. cj;juthj tpiy> fl;Lg;ghl;L tpiy Mfpad %yk; re;ijapy; cWjpj;
jd;ikia Vw;gLj;jy;. nghUshjhu epiyaq;fis mikg;gjd; %yk;>
tpidj;jpwd; kpf;f tpiyg; nghwpKiwnahd;wpid tptrha cw;gj;jpfSf;F toq;f
Kaw;rp nra;jy;.

07. Nkw;ju> eLj;ju tFg;G kf;fs; cs;@u; czT tiffis cl;nfhs;s ehl;lk;
fhl;Ltjdhy; mg;gapu;fSf;fhd Nfs;tp; mjpfupj;Jf; fhzg;gLjy;.

08. ,yq;ifapy; gapuplg;gLk; Ritr;ruf;F tiffs;> kuf;fwp tiffs;
Mfpatw;Wf;fhd mjpfupj;j Nfs;tpAk; mtw;wpd; caupa juKk;.
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09. ,yq;ifj; Njapiyf;F mjpf Nfs;tpAk; mjpf tpiyAk; epyTjy;.

10. fhg;Gg; gapu;r;nra;if> kz;zpd;wpa gapu;r;nra;if> Nrjdg;gapu;r;nra;if

Mfpatw;wpypUe;J ngwg;gLk; cw;gj;jpfSf;F mjpf Nfs;tp epyTjYk;

mg;gapu;fSf;fhf mjpf tpiyAk; mjpf ntspehl;Lr; re;ij tha;g;Gk; fpilj;jy;.

11. fhzpfspd; gad;ghl;il mjpfupj;jy;.

fhzpfs; Jz;lhlg;gLtijj; jLf;f $l;Lg; gz;izfis Muk;gpj;jy;> tptrhaf;

FLk;gq;fspYs;s Nkyjpf mq;fj;jtu;fSf;Fg; gpw njhopy;fis toq;Fjy;>

fhzpfspd; ePu;tbg;ig Nkk;gLj;jy;> kl;fhg;G Kiwfisf; iff;nfhs;sy; Mfpad

%yk; epyg; gad;ghl;il mjpfupj;J tptrha mgptpUj;jpia Vw;gLj;jy;.

12. Copaupd; nraw;ghl;Lj; juj;ij mjpfupj;jy;

tpupthf;f Nrit %yk; mwpT+l;liy Nkw;nfhz;L gapw;rp%yk; Copaupd;

nraw;ghl;Lj; juj;ij Nkk;gLj;jy;.

13. fhyepiyf; fhuzpfisr; rpwg;ghd kl;lj;jpy; Ngz Kaw;rpj;jy;.

,q;F MSif epge;jidfspd; fPo; gapu;r;nra;if Nkw;nfhs;syhk;. ,jd;

%yk; fhyepiyapdhy; Vw;gLk; ghjpg;Gf;fisf; Fiwj;J mjpf tpisr;iy

ngWtjd; %yk; tptrha mgptpUj;jpia Vw;gLj;jyhk;.

14. ehl;by; czTf; fhg;ig (Food security)  Vw;gLj;jy;

ehl;by; czTf; fhg;ig Vw;gLj;Jtjd; %yk; kf;fSf;Fg; NghJkhd Cl;lk;

fpilg;gij cWjpg;gLj;jp MNuhf;fpakhd kf;fis cUthf;f KbAk;. ,jd;

%yk; ehl;bd; mgptpUj;jpia Nkk;gLj;jyhk;. vdNt> czTg; ghJfhg;G

tptrhaj;jpy; ,d;wpaikahjjhFk;.

15. ehl;bd; tUkhdk; mjpfupj;jy;.

ehl;bd; tUkhdk; mjpfupg;gjhy;> czTf;fhd Nfs;tp Nkd;NkYk; mjpfupf;Fk;.

$lNt tptrha cw;gj;jpg; nghUs;fspd; tpiyAk; caUk;. mjd; tpisthf

tptrhapfspd; tUkhdk; mjpfupj;J> vjpu;fhyj;jpy; tptrha Mw;wy; mjpfupf;Fk;.

1.41.41.41.41.4 ,yq;ifapd; tptrhaf; nfhs;ifAk; rl;lq;fSk;,yq;ifapd; tptrhaf; nfhs;ifAk; rl;lq;fSk;,yq;ifapd; tptrhaf; nfhs;ifAk; rl;lq;fSk;,yq;ifapd; tptrhaf; nfhs;ifAk; rl;lq;fSk;,yq;ifapd; tptrhaf; nfhs;ifAk; rl;lq;fSk;

,yq;ifg; nghUshjhuj;jpd; mbj;jsk; tptrhakhFk;. ,yq;if kf;fspy; Vwj;jho

70% khNdhu; fpuhkg;Gwq;fspy; tho;tJld; mtu;fs; tptrha eltbf;iffspy;

<LgLfpd;wdu;. nkhj;jj; Njrpa cw;gj;jpapy; 12% tptrhaj;Jiw %yk;  fpilf;fpd;wJ.

32% khd njhopy; tha;g;Gf;fis tptrhaj;Jiw toq;FfpwJ.

gpujhd czTg; gapuhd ney;> Ra Njitf;Fg; Nghjpasthff; fhzg;gLfpd;w

NghjpYk; mij epiyNgwhd kl;lj;jpy; NgZtjpy; gpd;tUk; rthy;fis ehk;

vjpu;Nehf;f Ntz;bAs;sJ.

•  cw;gj;jpiaAk; cw;gj;jpj;jpwidAk; khwhJ caupa kl;lj;jpy; NgZjy;

•  cw;gj;jpf; fhuzpfspd; tpidj;jpwdhd Kfhikj;Jtk;

•  cw;gj;jpr; nryT cau;thff; fhzg;gLtjdhy; Nghl;bj;jd;ikia Vw;gLj;jy;

•  tpw;gid njhlu;ghd gpur;rpidfs;

•  tptrhak; njhlu;ghd epWtd uPjpahd fl;likg;GfspYs;s tpidj;jpwd;

  ,d;ik

,itjtpu mtiuag; gapu;fs; (ghrpg;gaW> nfsgp) kw;Wk; Vida fsg; gapu;fshd

Nrhsk;> Fuf;fd;> epyf;fliy> ntq;fhak;> kpsfha;> fpoq;F tiffs; Nghd;wtw;wpd;

cw;gj;jpapYk; fle;j gy jrhg;jq;fspy; gpd;dilT Vw;gl;Ls;sJ. Fiwe;jsT

cs;sPLfisg; gad;gLj;jy;> ,wf;Fkjp nra;ag;gl;l tpisnghUl;fSld; Nghl;bapl
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Ntz;baepiy> cw;gj;jpiaf; Fiwj;jy;> re;ijg;gLj;jw; gpur;rpidfs;> fsQ;rpa

trjpapd;ik> ngWkjp Nru;f;fg;gl;l cw;gj;jpfis Nkw;nfhs;sf; $ba

ifj;njhopy;fs; ,y;yhik Mfpad gpujhd gpur;rpidfshFk;.

tptrhak; rhu ;e ;jjhfNt ,yq;ifapd; nghUshjhuKk; fyhrhuKk;

,irthf;fkile;Js;sd. ,e;epiy njhlu;e;Jk; ePbf;Fk;. ehl;by; jpl;lkplg;gl;l

r%f nghUshjhu mgptpUj;jpia ,yf;fhff; nfhz;l mZFKiwiaf;

iff;nfhs;Sk;NghJ tptrhaj;Jiw njhlu;e;Jk; Kf;fpa gq;fspg;igr; nra;fpd;wJ.

Njrpa kl;lj;jpy; tptrha mgptpUj;jpia Vw;gLj;Jtjd;%yk; ehl;bd; Njrpa

cw;gj;jpia Nkk;gLj;jy;> czTf;fhg;ig cWjpg;gLj;jy;> gl;bdp xopg;Gf;fhf

epahakhd Kiwapy; tUkhdKk; nry;tKk; guk;gr; nra;jy; vd;gd

Nkw;nfhs;sg;gl Ntz;Lk;. ,jw;fhf cs;@u; czTw;gj;jp> kyu;r;;nra;if> Vw;Wkjpg;

gapu;r;nra;if> tpyq;F tsu;g;G> kPd;gpbj;Jiw Mfpad cl;gl midj;J tptrhaj;

JiwfspYk; Jupj tsu;r;rp Vw;gl Ntz;Lk;.

tWik xopg;Gf;fhd Ngz;jF epiyapyhd nghUshjhu nraw;ghLfisj;

jpl;lkpLtjw;fhd cghakhf eilKiwr; rhj;jpakhd czu;TG+u;tkhd tptrhaf;

nfhs;if mtrpakhFk;. ,jw;Nfw;w tifapy; cs;@u;g; gapu; cw;gj;jpia

Cf;Ftpg;gjw;fhfj; Njrpa tptrhaf; nfhs;if rku;g;gpf;fg;gl;Ls;sJ. ,J 2007

Mk; Mz;L nrg;uk;gu; 3Mk; jpfjp njhlf;fk; eilKiwapYs;sJ.

Njrpa tptrhaf; nfhs;ifNjrpa tptrhaf; nfhs;ifNjrpa tptrhaf; nfhs;ifNjrpa tptrhaf; nfhs;ifNjrpa tptrhaf; nfhs;if

czTg;gapu;fs;> Vw;Wkjp tptrhag; gapu;fs;> kyu; kw;Wk; myq;fhuj; jhtuq;fs;

Mfpad njhlu;ghd gpur;rpidfisj; jPu;j;J mj;Jiwfspy; tpiuthd tsu;r;rpia

Vw;gLj;Jtjw;fhf Njrpa tptrhaf; nfhs;if mwpKfQ; nra;ag;gl;Ls;sJ.

njhopDl;guPjpapy; Vw;Wf;nfhs;sj;jf;f> nghUshjhuuPjpapy; milaj;jf;f> #oypay;

uPjpapy; rhjfkhd tptrha cw;gj;jpj; njhopDl;gj;ijg; gad;gLj;Jtjd; %yk;>

czTf;fhg;G> $Ljyhd njhopy; tha;g;G> $Ljyhd tUkhdk; ngwy;>

re;ijg;gLj;jy; kw;Wk; mJ rhu;e;j gpur;rpidfisj; jPu;j;jy; Nghd;wtw;Wf;fhf

tptrhapfspilNa fhzg;gLk; gpujhdkhd Njitfisj; jPu;f;Fk; Nehf;FlNdNa

,f;nfhs;ifapd; Fwpf;Nfhs;fs; tFf;fg;gl;Ls;sd. Vida tptrhaj; Jiwfshd

ngUe;Njhl;lj;Jiw> fhy;eil tsu;g;G> kPd;gpbf; ifj;njhopy;> ePUapupd tsu;g;G>

epyg;gad;ghL> tdr;nra;if Mfpad njhlu;ghd nfhs;iffs; cupa

mikr;Rf;fspdhy; jahupf;fg;gl;Ls;sd.

tptrhaf; nfhs;ifapd; Nehf;fq;fSk; Fwpf;Nfhs;fSk;tptrhaf; nfhs;ifapd; Nehf;fq;fSk; Fwpf;Nfhs;fSk;tptrhaf; nfhs;ifapd; Nehf;fq;fSk; Fwpf;Nfhs;fSk;tptrhaf; nfhs;ifapd; Nehf;fq;fSk; Fwpf;Nfhs;fSk;tptrhaf; nfhs;ifapd; Nehf;fq;fSk; Fwpf;Nfhs;fSk;

• Njrpa czT> Nghriz Mfpatw;wpd; ghJfhg;ig cWjpnra;Ak; Kfkhf

cs;@u; tptrha cw;gj;jpia mjpfupj;jy;.

• tptrha cw;gj;jpj;jpwid Nkk;gLj;jYk; Ngz;jF (Sustainable) tsu;r;rpia

cWjpg;gLj;jYk;

• tptrha r%fj;jpdupd; tho;f;ifj; juj;ij cau;j;JjYk; tho;ehs; ePbj;j epiyg;ig

cWjpg;gLj;jYk;.

• cw;gj;jpr; nrytpdj;ijf; Fiwj;J tptrha cw;gj;jpf; nfhs;ssit mjpfupj;jy;

• cs ;@u; kw;Wk; Vw;Wkjp tptrhak; G+NfhskhakhjYf;F cl;gLtjd;

mD$yq;fis mjpfupj;J gpujp$yq;fisf; Fiwj;jy;

• Vw;Wkjp tptrhaj;ij mjpfupj;J Ngz;jF epiyia Vw;gLj;jy;.
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• Ntiytha;g;Gf;fis mjpfupf;fj;jf;f tifapyhd tptrhak; rhu;e;j ifj;njhopy;fis

Nkk;gLj;jy;

• tptrhaj;jpy; #oYf;F Vw;GilaJk; Rfhjhu uPjpahd ghjpg;Gfs; Vw;glhj

tifapYkhd njhopDl;gq;fisg; gad;gLj;Jjy;.

• myF cw;gj;jpr; nryitf; Fiwf;Fk; kw;Wk; ,yhgj;ij mjpfupf;Fk; Nehf;fpy;

gad;jUjd;ik nfhz;l gapu;r;nra;if KiwfisAk; Nkk;gLj;jpa tptrha

njhopDl;gq;fisAk; gad;gLj;Jjy;.

• cs;@u; czTg; gapu;g; gad;ghl;il mjpfupj;jy;

• tptrhaj; Jiwapid mbg;gilahff; nfhz;l jdpahu; KjyPLfisAk; tzpf

Kaw;rpfisAk; tpUj;jpnra;a cjTjy;.

• #oiy Kfhik nra;tjw;fhd rl;ljpl;lq;fisj; jahupf;fj; Njitahd

epWtd uPjpahd kw;Wk; cl;fl;likg;G trjpfis Vw;gLj;jy;.

gpujhd nfhs;ifg; gpufldk;gpujhd nfhs;ifg; gpufldk;gpujhd nfhs;ifg; gpufldk;gpujhd nfhs;ifg; gpufldk;gpujhd nfhs;ifg; gpufldk;

Ngz;jF Ngz;jF Ngz;jF Ngz;jF Ngz;jF (Sustainable) tptrhak; njhlu;ghd nfhs;if tptrhak; njhlu;ghd nfhs;if tptrhak; njhlu;ghd nfhs;if tptrhak; njhlu;ghd nfhs;if tptrhak; njhlu;ghd nfhs;if

• Ngz;jU tptrhaj;ij Nkk;gLj;Jtjw;fhf ,aw;if tsq;fis gad;gLj;Jk;

NghJ #oy; Neakhd> rKjhak; Vw;Wf;nfhs;sjf;f njhopDl;g uPjpapy;

Kf;fpakhd Kiwfisg; gad;gLj;jy;.

• ney;> fsg;gapu;fs;> fhy;eiltsu;g;G> NjdP tsu;g;G> Vw;Wkjpf;fhd gapu;tsu;g;G

Mfpatw;iw Nkk;gLj;Jtjd; %ykhf cs;@u; czT cw;gj;jpia mjpfupj;jYk;

gy;ypdg; gapu;r;nra;if> ,ilg;gapu;r;nra;if Mfpad %yk; gapu;r;nra;ifr; nrwpit

mjpfupj;jYk;.

• tptrhaf; fhzpfis tptrhak; my;yhj NjitfSf;Fg; gad;gLj;Jtijf;

fl;Lg;gLj;Jtjw;Fg; nghUj;jkhd cgha Kiwfisg; gad;gLj;Jjy;.

• #oy; Kfhikj;Jtj;Jf;Fk; re;ij tha;g;G tPo;r;rpiaj;  jtpu;g;gjw;Fk; mur

jiyaPl;bd; mtrpak;.

• tptrha cw;gj;jpfspd;NghJ xd;wpize;j gPilKfhik> xd;wpize;j jhtu

Nghriz Kfhikj;Jtk; Nghd;w mE$ykhd tptrha eilKiwfis

Nkk;gLj;jy;.

tpj;Jfs; kw;Wk; eLifg;nghUl;fs; njhlu;ghd nfhs;ifs;tpj;Jfs; kw;Wk; eLifg;nghUl;fs; njhlu;ghd nfhs;ifs;tpj;Jfs; kw;Wk; eLifg;nghUl;fs; njhlu;ghd nfhs;ifs;tpj;Jfs; kw;Wk; eLifg;nghUl;fs; njhlu;ghd nfhs;ifs;tpj;Jfs; kw;Wk; eLifg;nghUl;fs; njhlu;ghd nfhs;ifs;

• tptrha> G+q;fdpapaw; gapu;fspd; tpisr;riy mjpfupg;gjw;fhfTk; gpuNjr

gy;tifikf;Fg; nghUj;jkhd tpj;Jfs; kw;Wk; eLifg;nghUl;fisj; Njrpa Njitf;Fg;

NghJkhd tifapy; cw;gj;jp nra;tjw;fhfTk; mur> jdpahu; Jiw epWtdq;fs;

,ize;J eltbf;ifnaLj;jy;

• kuGuPjpahd cs;@u;g; gapu;fis ,dq;fz;L mtw;wpd; tpj;Jfs; kw;Wk; eLifg;

nghUs; cw;gj;jpia Nkk;gLj;jy;.

• jukhd tpj;Jfs;> eLifg; nghUl;fs; kl;LNk re;ijapy; ,Ug;gij cWjpg;gLj;Jjy;.

• cWjpg;gLj;jg;gl;l tpj;Jfspd; jhq;fy; ,Ug;ig (buffer stock) Nghjpastpy;

NgZjy;.

• tpj;Jfis ,wf;Fkjp nra;Ak;NghJ cau; kz;lgg;gLj;jy; (Quarantine)  epiyikfisg;

NgZjy;.
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• jukhd tpj;Jfs; kw;Wk; eLifg;nghUl;fs; re;ijapy; ,Ug;gij cWjpg;
gLj;Jtjw;F eLifg; nghUs; fl;lisr; rl;lnkhd;wpd; Njitia ,dq;
nfhz;Lnfhs;sy;.

• jdpahu;> mur Jiwfspd; gq;fspg;Gld; tu;j;jf uPjpahd Ngjq;fspd; cau;jukhd
tpj;Jfs;> eLifg; nghUl;fs; Mfpatw;iw Nghl;bj;jd;ikahd #oypy;
toq;Fjy;.

gris njhlu;ghd nfhs;ifgris njhlu;ghd nfhs;ifgris njhlu;ghd nfhs;ifgris njhlu;ghd nfhs;ifgris njhlu;ghd nfhs;if
• NghjpasT mNrjdg; gris toq;fiyg; NgZjy;.
• kz;zpd; Nghrizf; fpilg;Gj; jd;ikf;F mika grisg; gad;ghl;il
Nkw;nfhs;sj;jf;fjhf kz; gupNrhjid trjpfis Vw;gLj;jy;. grisr; Nrhjidfis
Nkw;nfhs;sy;.

• mtiuag; gapu;fs;> capu;g; gris Mfpatw;wpd; gad;ghl;il Cf;Ftpj;jy;.
• Nrjdg;gris cw;gj;jpf;nfd gapu;kPjpfs;> Nrjdf; fopTfs; Mfpatw;iwg;
gad;gLj;Jtjw;fhf Njrpa kl;l Ntiyj;jpl;lnkhd;iwg; gad;gLj;jy;.

• re;ijapy; cs;s fyitg; grisfSf;Fg; gjpyhf jdpg;grisfisg; gad;gLj;j
Cf;Ftpj;jy;.

gPilehrpdpfs; njhlu;ghd nfhs;iffs;gPilehrpdpfs; njhlu;ghd nfhs;iffs;gPilehrpdpfs; njhlu;ghd nfhs;iffs;gPilehrpdpfs; njhlu;ghd nfhs;iffs;gPilehrpdpfs; njhlu;ghd nfhs;iffs;

•   xd;wpize;j gPilf;fl;Lghl;il Nkk;gLj;jp nraw;ifg; gPilehrpdpfspd;
 gad;ghl;il ,ad;w msTf;Ff; Fiwj;jy;.

•  jhtur;rhWfspdhy; cUthf;fg;gl;l ,aw;ifg; gPilehrpdpfis cw;gj;jp
 nra;tjpYk; gad;gLj;JtjpYk; mur> jdpahu; Jiwia topg;gLj;jy;.

•  gPilehrpdpfSld; njhlu;ghd Rfhjhug; gpur;rpidfisf; Fiwg;gjw;nfd> czT
 tptrha jhgdj;jpd; (FAO) rl;lq;fSld; nghUe;jf;$ba gPilehrpdpf; fl;Lg;ghl;L
 Kiwiknahd;iw tFg;gjw;Fj; Njitahd epWtd uPjp;ahd cl;fl;likg;G trjpfis
 toq;Fjy;.

•  Gjpjhf gPilfs; cs;tUjy;> guk;gyiljy; Mfpatw;iwj; jtpu;g;gjw;fhd epWtd
 uPjpahd jpl;lj;ij Vw;gLj;jy;.

ePu;g;ghrd> ePu;Kfhikj;Jtf; nfhs;ifePu;g;ghrd> ePu;Kfhikj;Jtf; nfhs;ifePu;g;ghrd> ePu;Kfhikj;Jtf; nfhs;ifePu;g;ghrd> ePu;Kfhikj;Jtf; nfhs;ifePu;g;ghrd> ePu;Kfhikj;Jtf; nfhs;if

• ePu;epiyfis rpwg;ghf Kfhikj;Jtk; nra;jYk; ePu;f;fhg;Gj; njhlu;ghd Ntiyj;

jpl;lnkhd;wpid Kd;ndLj;jYk;.

• rpy gpuNjrq;fspy; mjpf gad;ghl;bd; fhuzkhf Fiwe;J nry;Yk; epyf;fPo;

ePu;g;gLf;iffs; njhlu;ghf mjpf ftdk; nrYj;Jjy;.

• gz;iz tpidjpwd;> ePu;g;gad;ghl;L tpidj;jpwd; Mfpatw;iw mjpfupg;gjw;fhf

<uypg;Gf; fhg;G kw;Wk; tpidj;jp;wdhd ePu;g;gad;ghL Mfpatw;iwg; gad;gLj;Jjy;.

• khdhthup tptrhaj;ij Cf;Ftpf;f eltbf;ifnaLj;jy;.

• r%fg; gq;Nfw;wYld; $ba ePu;g;ghrd Kfhikj;Jtj;ij Cf;Ftpj;jy;

mWtilf;Fg; gpe;jp;a njhopDl;gk; njhlu;ghd nfhs;ifmWtilf;Fg; gpe;jp;a njhopDl;gk; njhlu;ghd nfhs;ifmWtilf;Fg; gpe;jp;a njhopDl;gk; njhlu;ghd nfhs;ifmWtilf;Fg; gpe;jp;a njhopDl;gk; njhlu;ghd nfhs;ifmWtilf;Fg; gpe;jp;a njhopDl;gk; njhlu;ghd nfhs;if

• tptrha cw;gj;jpfspd; juj;ijg; NgZjYk; mWtilf;Fg; gpe;jpa ,og;Gfisf;

Fiwf;fj;jf;f tpjkhf mWtil nra;jy;> gjg;gLj;jy;> fsQ;rpag;gLj;jy;> nfhz;L

nry;yy; Mfpatw;Wf;fhf Kd;Ndw;wfukhd Kiwfisg; gpugy;ag;gLj;jYk;.

• mWtilf;F Ke;jpa> mWtilf;Fg; gpe;jpa ,og;Gfisf; Fiwg;gjw;fhf toq;fw;

rq;fpypiar; (Supply chain) rPuhf;fy;.
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• cw;gj;jp Nkw;nfhs;sg;gLk; gpuNjrj;Jf;F mz;ikapy; gjg;gLj;jy; epiyaq;fis

epWtp tpisnghUs; ,og;Gfisf; Fiwj;jy;.

• ntspehl;Lr; re;ij> cs;@u; czTf;fhg;G Mfpatw;iwg; Ngzf;$ba tifapy;

ngWkjp Nru;f;fg;gl;l tptrha cw;gj;jpfisj; jahupf;Fk; ghupa nraw;wpl;lq;fis

Vw;gLj;jp mtw;wpd;%yk; gz;izfSf;F mg;ghw;gl;l tifapy; tptrhak;

rhu;e;j njhopy;fis Vw;gLj;jy;.

• gy;fiyf;fofq;fspYk; NtW fy;tp epWtdq;fspYk; mWtilf;Fg; gpe;jpa

njhopDl;gk; njhlu;ghd ghlnewpfis Muk;gpj;jy;.

re;ijg;gLj;jy; njhlu;ghd nfhs;ifre;ijg;gLj;jy; njhlu;ghd nfhs;ifre;ijg;gLj;jy; njhlu;ghd nfhs;ifre;ijg;gLj;jy; njhlu;ghd nfhs;ifre;ijg;gLj;jy; njhlu;ghd nfhs;if

• re;ijapy; Nghl;bepiyiag; NgzptUjw;fhf mur jiyaPl;bd; Kf;fpaj;Jtj;ij

,dq;fhzy;.

• jdpahu; Jiwapd; KjyPl;L cjtp kw;Wk; Kfhikj;Jt xj;Jiog;Gld; tPjpfs;>

fsQ;rpaq;fs;> re;ijg;gLj;jy; ep;iyaq;fs; Nghd;w re;ijg;gLj;jy; cl;fl;likg;G

trjpfis Vw;gLj;jy;.

• re;ijf;F tUk; gz;lq;fspy;> tu;j;jfg; ngau;fs;> gpuNjrg; ngau;fs; Nghd;w

FwpaPLfisg; gad;gLj;jiyAk; cWjpg;gLj;jiyAk; Cf;Ftpj;jy;.

• khtl;l kl;lj;jpy; tptrha tu;j;jf epiyaq;fisAk; nghUshjhu epiyaq;fisAk;

Vw;gLj;jpr; nraw;gLj;Jjy;.

• fpuhkpa> efu;g;Gwr; re;ijfspy; mjpf trjp;fis Vw;gLj;jy;.

• tptrhapfis jufu;fspd; gpbapypUe;J kPl;L tptrhapfSf;Fk;> tpahghupfSf;Fk;

,ilapy; Neubj; njhlu;ig Vw;gLj;jy;.

• mur> jdpahu; KjyPLfs; %yk; rpW tptrhapfspd; tptrha tu;j;jf Kaw;rp

ahz;ikfis epWTjy;.

kuGuPjpahd tptrhag; gapu;fs;> Kiwapay;fs; Mfpad njhlu;ghd nfhs;ifkuGuPjpahd tptrhag; gapu;fs;> Kiwapay;fs; Mfpad njhlu;ghd nfhs;ifkuGuPjpahd tptrhag; gapu;fs;> Kiwapay;fs; Mfpad njhlu;ghd nfhs;ifkuGuPjpahd tptrhag; gapu;fs;> Kiwapay;fs; Mfpad njhlu;ghd nfhs;ifkuGuPjpahd tptrhag; gapu;fs;> Kiwapay;fs; Mfpad njhlu;ghd nfhs;if

• Nrjdg;gapu;r;nra;if> gPilf;fl;Lg;ghL> tpisr;riyg; ghJfhj;jy; Nghd;w

Jiwfspy; fhzg;gl;l ghuk;gupa tptrha mwpit kjpg;gPL nra;J> mjid

epiyNgwhd tptrha mgptpUj;jpf;fhfg; gad;gLj;Jjy;.

• fyhrhu uPjpahdJk; Nghrizg; ngWkhd Kf;fpaj;Jtk; nfhz;lJkhd kuG

uPjpahd czTg; gapu;fisg; ghJfhj;jy;.

• gapu;r;nra;iff; Nfhyj;jpy; njhlu;e;Jk; kuGuPjpahd gapu;fis cl;gLj;Jtjd;

Kf;fpaj;Jtj;ij ,dq;fz;L nfhs;sy;.

• kuGuPjpahd gapu;fspd; Nghriz rhu;e;j Kf;fpaj;Jtj;ij typAWj;jp mtw;wpd;

gad;ghl;il mjpfupj;jy;.

• kuGuPjpahd gapu;fisr; nra;ifgz;z Kd;tUk; tptrhapfSf;Fj; njhopDl;g

mwpit toq;fp Cf;fg;gLj;jy;.

• mj;jhl;rpg;gL;jy;> re;ij trjpfis Vw;gLj;jy;> njhopDl;gq;fis toq;Fjy;

Mfpad %yk; Nrjd tptrhaj;ij NkNyhq;fr; nra;jy;.

epyg;gad;ghL njhlu;ghd nfhs;ifepyg;gad;ghL njhlu;ghd nfhs;ifepyg;gad;ghL njhlu;ghd nfhs;ifepyg;gad;ghL njhlu;ghd nfhs;ifepyg;gad;ghL njhlu;ghd nfhs;if

• tsq;Fd;wpa epyq;fs;> gpur;rpidf;Fupa kz;fs; nfhz;l epyq;fisr;  rpwg;ghd

tpisr;riyg; ngwf;$ba tifapy; Gduikg;Gr; nra;tJld; jupR epyq;fisAk;

,Jtiu gad;gLj;jg;glhj epyq;fisAk; gapu;r;nra;if> tpyq;F tsu;g;G

Mfpatw;Wf;fhfg; gad;gLj;j Mtd nra;jy;.

• kioePu; ghJfhg;G %ykhf khdhthup tptrhaj;ij xl;Lnkhj;jkhfTk;

xd;wpize;j uPjpapYk; Nkk;gLj;jYk; ,lk;ngau; tptrhaj;ijg; Ngz;jF epiyapy;

tpUj;jp nra;jYk;.



28

• tptrhak;> tpyq;F tsu;g;G> tho;tplk;> ifj;njhopy; Mfpatw;Wf;fhfg; gad;gLj;jj;jf;f

tifapy; epyg;gad;ghl;il Nkk;gLjy;.

• tptrha cghaKiwfSf;F mbg;gilahf mike;Js;s gapu;fs; jtpu;e;jtplj;J>

,dq;fhzg;gl;l Vida gapu;fs; njhlu;ghf tptrhag; nghUs;fis tpupTgLj;jy;.

• tptrhag; gapu;fspd; cw;gj;jpfSf;Fk; cs;@u;> ntspehl;Lr; re;ijfspy; cs;s

Nfs;tpf;Fk; toq;fYf;Fk; ,ilapyhd nghUj;jg;ghbd;ikiaf; Fiwf;fj; Njitahd

eltbf;ifahf epyg; gad;ghl;il Kiwikg;gLj;jy;.

• epyj;jpd; gad;jU jd;ikia cau;j;Jjy;> fhzpaw;w tptrhapfisf; Fiwj;jy;

vd;gtw;Wf;fhff; fhzpfisj; Jz;lhLjiyAk;;> Njitaw;w tifapy; ngupa

fhzpfshf ,Ug;gijAk; jLf;f Mtd nra;jy;.

• tptrha mikr;R kw;Wk; mjNdhbize;j epWtdq;fSf;F cupj;jhd fhzpfis

tptrhak; rhuhj eltbf;iffSf;fhfg; gad;gLj;jy;> Fj;jiff;F tply;> tpw;gid

nra;jy; Mfpatw;iwj; jLj;jy;.

• tptrha epyg;gad;ghl;Lf;fhff; nfhs;ifnahd;wpid tFj;jYk; Fj;jif tptrhap

fisg; ghJfhj;jYk;.

tptrhaf; fhg;GWjp njhlu;ghd nfhs;iftptrhaf; fhg;GWjp njhlu;ghd nfhs;iftptrhaf; fhg;GWjp njhlu;ghd nfhs;iftptrhaf; fhg;GWjp njhlu;ghd nfhs;iftptrhaf; fhg;GWjp njhlu;ghd nfhs;if

• tptrhaj;ij epjp rhu;e;j tifapy; tYg;gLj;jTk; ,aw;if ,lu;fspdhy; Vw;gLk;

,og;Gf;fSf;F epjpf; fhg;gPl;il mspg;gjw;Fk; vy;yhg; gapu;fSk; rfy tptrhapfSk;;

mlq;Fk; tifapy; tptrhaf; fhg;GWjp Kiwiknahd;wpidj; jhgpj;jy;.

• tptrhar; re;ijfspy; Vw;gLk; jsk;gy;fs; cl;gl vy;yhg; gapu;fSk; ehl;lg;gl;l

jpdk; njhl;L mWtil tiuahd vy;yhr; re;ju;g;gq;fSk; cs;slq;FkhW fhg;GWjpg;

ghJfhg;ig Vw;gLj;jy;.

• tptrhaf; fhg;GWjpf;nfd mur> jdpahu; KjyPLfisg; ngw;Wf;nfhs;sy;.

tptrha Vw;Wkjpf; nfhs;iftptrha Vw;Wkjpf; nfhs;iftptrha Vw;Wkjpf; nfhs;iftptrha Vw;Wkjpf; nfhs;iftptrha Vw;Wkjpf; nfhs;if

• tptrha cw;gj;jpg;nghUl;fspd; Vw;Wkjpf;F mur mDruizia mjpfupj;jy;

• tptrha Vw;Wkjp eltbf;iffspy; tptrhaj;ijAk; tu;j;jfj;ijAk; xd;wpizj;J

xd;wpize;j mZFKiw %yk; tzpf Kd; eltbf;iffis Vw;Wkjpj;Jiwapy;

gad;gLj;Jjy;.

• ,it jtpu gpd;tUtd njhlu;ghd tptrhaf; nfhs;iffSk; tpupthd nfhs;if

tpsf;fj;jpy; mlq;fp cs;sd.

• tptrha ,ae;jpNuhgfuzq;fs; njhlu;ghd nfhs;if

• kl;fhg;Gf; nfhs;if

• tptrha Muha;r;rpf; nfhs;if

• tptrha tpupthf;fk;> tptrhaf; fy;tp njhlu;ghd nfhs;if

• tptrhaj;Jld; njhlu;Gila ifj;njhopy;fs; gw;wpa nfhs;iffs;

• tptrhaf; fld;fs; njhlu;ghd nfhs;if

• ifj;njhopy; Nkk;ghL njhlu;ghd nfhs;if

• tPl;Lj;Njhl;lr;nra;if njhlu;ghd nfhs;if

• tptrha KjyPL njhlu;ghd nfhs;if

• epWtd uPjpahd mgptpUj;jp njhlu;ghd nfhs;if

• jhtu kugZ tsk; guk;giuayF tsk; njhlu;ghd nfhs;if

• xd;wpize;j tptrha mZFKiw njhlu;ghd nfhs;if

• tptrhaj;jpy; ,isQu;fspd; gq;fspg;Gj; njhlu;ghd nfhs;if

• tptrhaj;Jiwapy; tpw;gd;du;fsJ Gyikia cr;rstpy;

gad;gLj;JtJ njhlu;ghd nfhs;if
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tPl;Lj;Njhl;lr; nra;if njhlu;ghd nfhs;iftPl;Lj;Njhl;lr; nra;if njhlu;ghd nfhs;iftPl;Lj;Njhl;lr; nra;if njhlu;ghd nfhs;iftPl;Lj;Njhl;lr; nra;if njhlu;ghd nfhs;iftPl;Lj;Njhl;lr; nra;if njhlu;ghd nfhs;if

• efu;g;Gw tPl;Lj;Njhl;lq;fs;

• efug;Gw khbtPl;Lj;njhFjp tPl;Lj;Njhl;lq;fs;

• fpuhkpa tPl;Lj;Njhl;lq;fs;

• mur epWtdq;fs;> ghlrhiyfs;> itj;jparhiyfs; rhu;e;j tPl;Lj;

Njhl;lq;fs;

tptrhak; njhlu;ghd rl;lq;fs;tptrhak; njhlu;ghd rl;lq;fs;tptrhak; njhlu;ghd rl;lq;fs;tptrhak; njhlu;ghd rl;lq;fs;tptrhak; njhlu;ghd rl;lq;fs;

kdpjd; jdJ czit cw;gj;jp nra;tjw;fhf tptrhar; nraw;ghLfisr; nra;aj;

njhlq;fpaJKjy; epyk;> ePu;> gapu;fs;> tptrhapfspd; gy;NtW nraw;ghLfs;

Mfpatw;Wf;fpilapyhd njhlu;ig cWjpg;gLj;Jtjw;fhf gy;NtW fl;Lg;ghl;L

cj;jpfs; ifahsg;gl;L te;Js;sd. tptrhaj;ij rhu;e;jjhf gy;NtW

fhyfl;lq;fspy; Ml;rpahsu;fshy; fl;lisfs; gy gpwg;gpf;fg;gl;Ls;sd. mit

rl;ljpl;lq;fs; vdg;gLk;.

• 1889,d; 23Mk; ,yf;f ePu;g;ghrdf; fl;lisr; rl;lk;1889,d; 23Mk; ,yf;f ePu;g;ghrdf; fl;lisr; rl;lk;1889,d; 23Mk; ,yf;f ePu;g;ghrdf; fl;lisr; rl;lk;1889,d; 23Mk; ,yf;f ePu;g;ghrdf; fl;lisr; rl;lk;1889,d; 23Mk; ,yf;f ePu;g;ghrdf; fl;lisr; rl;lk;

,e;ehl;bd; tptrhak; rhu;e;j xU rl;ltpay; mbg;gilahf Kjd;Kjypy;

jahupf;fg;gl;l rl;lk; ,JthFk;. ,d;Wtiuapy; fhyj;Jf;Ff; fhyk;

jpUj;jpaikf;fg;gl;L eilKiwg;gLj;jg;gl;LtUk; Kf;fpakhd xU rl;l

Kiwikahf ,J tpsq;FfpwJ.

• 1968,d; 48Mk; ,yf;f ePu;g;ghrd (jpUj;jr;) rl;lk;1968,d; 48Mk; ,yf;f ePu;g;ghrd (jpUj;jr;) rl;lk;1968,d; 48Mk; ,yf;f ePu;g;ghrd (jpUj;jr;) rl;lk;1968,d; 48Mk; ,yf;f ePu;g;ghrd (jpUj;jr;) rl;lk;1968,d; 48Mk; ,yf;f ePu;g;ghrd (jpUj;jr;) rl;lk;

,jd;%yk; Vw;fdNtAs;s ePu;g;ghrdf; fl;lisr; rl;lk; kw;Wk; new;fhzpr; rl;lk;

Mfpatw;Wf;fpilapyhd rl;l Vw;ghLfs; xd;wpizf;fg;gl;ld.

• 1958,d; - 1Mk; ,yf;f new;fhzpr;rl;lk;1958,d; - 1Mk; ,yf;f new;fhzpr;rl;lk;1958,d; - 1Mk; ,yf;f new;fhzpr;rl;lk;1958,d; - 1Mk; ,yf;f new;fhzpr;rl;lk;1958,d; - 1Mk; ,yf;f new;fhzpr;rl;lk;

,r;rl;lj;jpd; jiyaha Nehf;fk; Fj;jif tptrhapfspd; cupikfisg;

ghJfhj;jyhFk;. ,J jtpu new;fhzpfis xd;wpizj;jy;> tptrhar; rigia

murpay; ahg;gpy; cl;gLj;jy;> new;fhzpfs; njhlu;ghd gjpT ,lhg;igj; jahupj;Jg;

NgZjy; vd;gdthFk;. new;fhzpr;  rl;lj;ij mKy;nra;Ak; gzp fkey Nritfs;

jpizf;fsj;jplk; xg;gilf;fg;gl;Ls;sJ. ,jw;F Nkyjpfkhf 1961,d; 61Mk;

,yf;f new;fhzpr; (jpUj;j) rl;l%yKk; epiwNtw;wg;gl;Ls;sJ.

• 1972,d; 1Mk; ,yf;f fhzp kWrPuikg;Gr; (cr;rtuk;Gr;) rl;lk;1972,d; 1Mk; ,yf;f fhzp kWrPuikg;Gr; (cr;rtuk;Gr;) rl;lk;1972,d; 1Mk; ,yf;f fhzp kWrPuikg;Gr; (cr;rtuk;Gr;) rl;lk;1972,d; 1Mk; ,yf;f fhzp kWrPuikg;Gr; (cr;rtuk;Gr;) rl;lk;1972,d; 1Mk; ,yf;f fhzp kWrPuikg;Gr; (cr;rtuk;Gr;) rl;lk;

xU Fwpg;gpl;l msTf;F Nkyhf tptrhaf; fhzpfisf; Fwpj;j egnuhUtu;

cupj;jhf itj;jpuhikiag; ghJfhg;gjw;fhd rl;lNk ,JthFk;. ,t;thwhNdhUf;F

cupj;jhd Nkyjpf fhzpfisf; ifafg;gLj;jy; mtw;wpy; fpilf;Fk; cw;gj;jp

kw ;Wk ; Ntiytha;g ;Gfis cr;r msthf ;Fk ; Nehf ;f py ; ,r ;rl ;lk ;

eilKiwg;gLj;jg;gl;lJ.  ,jw;fika new;fhzp 25 Vf;fiuAk;> Nkl;Lepy fhzp

50 Vf;fiuAk; xUtu; jdf;F cupikahf itj;jpUf;f KbAk;. ,r;rl;lj;jpd;%yk;

muRilikahf;fg;gl;l fhzpfs;> fhzp kWrPuikg;G Mizf;FOtpd; %yk;

epUthfpf;fg;gl;ld. ,r;rl;lj;jpd;gb rpyupd; cilikahf ,Ue;j ghupa msT

fhzpfs; tptrha eltbf;iffSf;fhfg; gad;glhj epiyapy; ,Ug;gijj; jLg;gNj

Nehf;fkhf fhzg;gl;lJ.



30

• 1973,d; ,y 42 tptrhaf; fhzpr;rl;lk;1973,d; ,y 42 tptrhaf; fhzpr;rl;lk;1973,d; ,y 42 tptrhaf; fhzpr;rl;lk;1973,d; ,y 42 tptrhaf; fhzpr;rl;lk;1973,d; ,y 42 tptrhaf; fhzpr;rl;lk;

,jd; %yk; ,yq;ifapYs;s tptrhaf; fhzpfis mDgtpf;Fk;Kiw gw;wpAk;

tptrha mgptpUj;jpia Vw;gLj;JtJ gw;wpAk; tptrha tpisnghUl;fs; Nkk;

ghl;Lr; rl;lj;Jld; eilKiwg;gLj;Jtjw;fhfg; gy rl;lq;fs; jahupf;fg;gl;Ls;sd.

,r;rl;lj;jpd; %yk;> Fj;jiff; fkf;fhuu; ,we;j gpd;du; Fj;jif cupikia

toq;Fk; Kiw> Fj;jiff; fkf;fhuupdhy; epyr; nrhe;jf;fhuf;Ff; nfhLf;fg;gl

Ntz;ba gq;F gw;wpj; jPu;khdpj;jy;> tptrha rigfis epWTjy;> tptrhapfSf;F

tq;fpf; fld;fis toq;Fk;NghJ ghJfhg;ig Vw;gLj;jy; Mfpatw;Wf;fhd Vw;ghLfs;

Fwpg;gplg;gl;Ls;sd.

• 1975,d; 39Mk; ,yf;ff; fhzp kWrPuikg;Gj; jpUj;jr; rl;lk;1975,d; 39Mk; ,yf;ff; fhzp kWrPuikg;Gj; jpUj;jr; rl;lk;1975,d; 39Mk; ,yf;ff; fhzp kWrPuikg;Gj; jpUj;jr; rl;lk;1975,d; 39Mk; ,yf;ff; fhzp kWrPuikg;Gj; jpUj;jr; rl;lk;1975,d; 39Mk; ,yf;ff; fhzp kWrPuikg;Gj; jpUj;jr; rl;lk;

,r;rl;lj;jpd; Nehf;fk; ntspehl;Lf; fk;gdpfspd; cupikahff; fhzg;gl;l

ngUe;Njhl;lq;fis muRilikahf;fyhFk;. ,jd;%yk; ngwg;gl;l fhzpfis

tptrha eltbf;iffSf;fhf toq;Fjy; my;yJ fhzpaw;NwhUf;F toq;Fjy;

my;yJ mur ngUe;Njhl;l $l;Lj;jhgdj;Jf;F toq;Fjy;> gz;iz my;yJ

gapu;r;nra;iff;F toq;Fjy;> fpuhkq;fis tpupTgLj;jy; Nghd;wdNt ,r;rl;lj;jpd;

Nehf;fq;fshf mike;Js;sd.

• tptrhaf;tptrhaf;tptrhaf;tptrhaf;tptrhaf; FbapUg;Gr; rl;lk;FbapUg;Gr; rl;lk;FbapUg;Gr; rl;lk;FbapUg;Gr; rl;lk;FbapUg;Gr; rl;lk;

fhzp jpUj;jr; rl;lj;jpd; %yk; mur cilikahf;fg;gl;l fhzpfs; gapu;r;

nra;iff;nfd FbNaw;wq;fSf;F toq;fg;gl;ld. mtu;fs; rq;fkhf ,ize;J

mf;fhzpfis tptrha eltbf;iffSf;Fg; gad;gLj;jpdu;. ,jd; tpisthf 200

f;F Nkw;gl;l FbapUg;Gfs; Njhw;wpd. ,tw;iwr; rl;lKiwg;gb gjpT nra;tjw;fhff;

FbNaw;wr; rl;lk; nfhz;Ltug;gl;lJ. ,jd;%yk; FbNaw;wq;fisg;  gjpT nra;jy;>

mtw;wpd; eltbf;iffisr; rPuhf;fy;> mtw;iw epUtfpj;jYf;fhd FbNaw;w

Mizf;FOnthd;wpid mikj;jy; Mfpa Vw;ghLfs; nra;ag;gl;ld.

• 1979,d; 58Mk; ,yf;f fkey Nritfs; rl;lk;1979,d; 58Mk; ,yf;f fkey Nritfs; rl;lk;1979,d; 58Mk; ,yf;f fkey Nritfs; rl;lk;1979,d; 58Mk; ,yf;f fkey Nritfs; rl;lk;1979,d; 58Mk; ,yf;f fkey Nritfs; rl;lk;

,r;rl;lj;jpw;fika tptrhar; rigfs; fiyf;fg;gl;L gapu;r;nra;if cj;jpNahfj;ju;

Kiw Muk;gpf;fg;gl;lJ. mt;thNw fkey Nritfs; rig> fkey Nritfs;

epiyak; Mfpad Gjpjhf mikf;fg;gl;ld. 1991,d; 4Mk; ,yf;fj; jpUj;jr;

rl;lj;jpd;%yk; fkey mikg;;Gfs; epWtg;gl;lJld; ,t;thwhd ngUe;njhifahd

mikg;Gfs; gjpT nra;ag;gl;ld.

• 2000,d; 46Mk; ,yf;f fkey mgptpUj;jpr; rl;lk;2000,d; 46Mk; ,yf;f fkey mgptpUj;jpr; rl;lk;2000,d; 46Mk; ,yf;f fkey mgptpUj;jpr; rl;lk;2000,d; 46Mk; ,yf;f fkey mgptpUj;jpr; rl;lk;2000,d; 46Mk; ,yf;f fkey mgptpUj;jpr; rl;lk;

,r;rl;lk; mKy;gLj;jg;gl;lJk; fkey Nritfs; rl;lk; tYtpoe;jJ. ,j;

jpizf;fsk; fkey Nritfs; jpizf;fsk; vdg; ngauplg;gl;lJld; fkey

mgptpUj;jp Mizahsu; ehafj;jpd; fPo; ,J epUtfpf;fg;gl;lJ.

fkey Nritr; rl;lj;jpw;fika ,Jtiu eilKiwg;gLj;jg;gl;l Fj;jiff;

fkf;fhuu;fs; Gjpjhfg; ngauply; epWj;jg;gl;lJ. Fj;jiff; fkf;fhuupd; cupikfis

kPsg; ngw;Wf;nfhs;sTk; Vw;ghL nra;ag;gl;lJ. taw;fhzpfis mDkjpapd;wp

NtW NjitfSf;fhfg; gad;gLj;Jtijj; jLf;f ,r;rl;ljpw;fika fLk; eltbf;if

vLf;fg;gl;lJ. tptrha mikg;GfSf;F> Njrpa kl;lj;jpyhd mikg;Gf;fisj;

jhgpj;Jf; nfhs;tjw;Fk; toptif nra;ag;gl;lJ.
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• ePu; Kfhikr; rl;lk;ePu; Kfhikr; rl;lk;ePu; Kfhikr; rl;lk;ePu; Kfhikr; rl;lk;ePu; Kfhikr; rl;lk;

eP;u; Kfhikr; rl;lq;fs; gy;NtW fhyg;gFjpfspy; mwpKfQ; nra;ag;gl;Ls;sd.

,tw;Ws; rpy ePu;g;ghrdk; rhu;e;jjhFk;. kw;Wk; rpy Efu;T ePu;; ; ; ; (FbePu;)

njhlu;ghditahFk;.

• 1946,d; 32Mk; ,yf;f Njrpa ePu;g;ghrdr; rl;lk;1946,d; 32Mk; ,yf;f Njrpa ePu;g;ghrdr; rl;lk;1946,d; 32Mk; ,yf;f Njrpa ePu;g;ghrdr; rl;lk;1946,d; 32Mk; ,yf;f Njrpa ePu;g;ghrdr; rl;lk;1946,d; 32Mk; ,yf;f Njrpa ePu;g;ghrdr; rl;lk;

,r;rl;lj;jpd; %yk; ePu;g;ghrd Kiwikfs; ngUk; ePu;g;ghrdj; jpl;lq;fs;>

rpW ePu;g;ghrdj; jpl;lq;fs; vd gpupf;fg;gl;Ls;sd.

• 1964,d; 29Mk; ,yf;f ePu;tsr; rigr; rl;lk;1964,d; 29Mk; ,yf;f ePu;tsr; rigr; rl;lk;1964,d; 29Mk; ,yf;f ePu;tsr; rigr; rl;lk;1964,d; 29Mk; ,yf;f ePu;tsr; rigr; rl;lk;1964,d; 29Mk; ,yf;f ePu;tsr; rigr; rl;lk;

,jd;%yk; ePu; njhlu;ghd Muha;r;rpfs; elj;Jjy;> ePu;Kjy;fspd; cupik>

ePiug; ngw;Wf;nfhs;sy; njhlu;ghd eltbf;iffs; fl;Lg;gLj;jg;gLfpwJ.

• 1974,d; 02Mk; ,yf;f ePu;toq;fy; tbfhyikg;Gr; rigr; rl;lk;1974,d; 02Mk; ,yf;f ePu;toq;fy; tbfhyikg;Gr; rigr; rl;lk;1974,d; 02Mk; ,yf;f ePu;toq;fy; tbfhyikg;Gr; rigr; rl;lk;1974,d; 02Mk; ,yf;f ePu;toq;fy; tbfhyikg;Gr; rigr; rl;lk;1974,d; 02Mk; ,yf;f ePu;toq;fy; tbfhyikg;Gr; rigr; rl;lk;

,jd; %yk; FbePu; (Efu;TePu;) tpepNahf eltbf;iffs; Nkw;nfhs;sg;gLfpd;wd.

• 1980,d; 50Mk; ,yf;f Njrpa Rw;whly; rl;lk;1980,d; 50Mk; ,yf;f Njrpa Rw;whly; rl;lk;1980,d; 50Mk; ,yf;f Njrpa Rw;whly; rl;lk;1980,d; 50Mk; ,yf;f Njrpa Rw;whly; rl;lk;1980,d; 50Mk; ,yf;f Njrpa Rw;whly; rl;lk;

,jd;%yk; ePu; khriljy; njhlu;ghd gy;NtW eltbf;iffs; Nkw;nfhs;sg;gLfpd;wd.

• 1992,d; Njrpa ePu;g;ghrdr; rl;lj;jpw;fhd ,izg;G1992,d; Njrpa ePu;g;ghrdr; rl;lj;jpw;fhd ,izg;G1992,d; Njrpa ePu;g;ghrdr; rl;lj;jpw;fhd ,izg;G1992,d; Njrpa ePu;g;ghrdr; rl;lj;jpw;fhd ,izg;G1992,d; Njrpa ePu;g;ghrdr; rl;lj;jpw;fhd ,izg;G

,r;rl;lj;jpw;fika ghupa ePu;g;ghrdk; njhlu;ghd cupik kfhtyp mjpfhu

rigaplk; xg;gilf;fg;gl;lJ. ,J jtpu eLj;ju mstpyhd ePu;g;ghrdk;

njhlu;ghd mjpfhuq;fs; ePu;g;ghrdj; jpizf;fsj;Jf;Fk; rpwpa mstpyhd

ePu;g;ghrdk; njhlu;ghd mjpfhuq;fs; fkey Nritfs; jpizf;fsj;Jf;Fk;

toq;fg;gl;ld. gpd;du; 1994,y; ,e;ePu;g;ghrdj; jpl;lq;fspy; tpepNahff;

fhy;tha;fs;> fpisf;fhy;tha;fs; Mfpatw;wpd; guhkupg;G eltbf;iffs;

tptrha mikg;Gfsplk; xg;gilf;fg;gl;ld.

• 1999,d; jhtug; ghJfhg;Gr; rl;lk;1999,d; jhtug; ghJfhg;Gr; rl;lk;1999,d; jhtug; ghJfhg;Gr; rl;lk;1999,d; jhtug; ghJfhg;Gr; rl;lk;1999,d; jhtug; ghJfhg;Gr; rl;lk;

1999 ,d; 35 Mk; ,yf;fr; rl;lj;jpw;fika jhtug;;ghJfhg;G njhlu;ghd gy;NtW

eltbf;iffs; vLf;fg;gl;Ls;sd.

,yq;iff;Fs; Gjpjhf te;JNrUk; gy;NtW Neha;fs;> gPilfs; Mfpatw;wpdhy;

vkJ ehl;by; fhzg;gLk; jhtuf;Fbj;njhiff;Fg; ghjpg;G Vw;gliyj; jtpu;j;jy;>

,yq;iff;NfAupa jhtur;rhfpaj;ijg; ghJfhj;jy; Mfpad ,jd; Nehf;fq;fshFk;.

tptrhaj; jpizf;fsg; gzpg;ghsu; ehafNk ,r; rl;lj;jpd; fPo; mjpfhukspf;fg;gl;l

mjpfhup Mthu;.

1999,y; ,r;;rl;lk; mKy;nra;ag;gl Kd;du; gy;NtW rl;lq;fs; %ykhf

,yq;ifapYs;s jhtuq;fisg; ghJfhg;gjw;F eltbf;if vLf;fg;gl;Ls;sJ.

mtw;Ws; rpy rl;lq;fs; tUkhW.

1901 - Neha; gPilfs; jLg;Gr; (kz;lgg;gLj;jy; - Quaraitine) rl;lk;

1907 - jhtug; gPilfs; rl;lk;

1909 - If;Nfhdpahr; rl;lk;

1924 - jhtug; ghJfhg;Gr; rl;lk;
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1993,d; 49 Mk; ,yf;f jhtu> tpyq;F ghJfhg;Gr; rl;lk; kw;Wk; 1999 ,d; 35Mk;

,yf;f jhtug; ghJfhg;Gr; rl;lk; Mfpad %ykhf ,yq;iff;NfAupa jhtuq;fs;

kw;Wk; tpyq;Ffis Vw;Wkjp nra;tjw;fhd fl;Lg;ghLfs; tpjpf;fg;gl;Ls;sd.

• Rw;whlw; rl;lk;Rw;whlw; rl;lk;Rw;whlw; rl;lk;Rw;whlw; rl;lk;Rw;whlw; rl;lk;

,yq;ifapd; Rw;whliyg; ghJfhg;gjw;fhd rl;l tiuaiwfis tpjpg;gjw;fhf

gy rl;lq;fs; ,aw;wg;gl;Ls;sd. 1980,d; 49Mk; ,yf;f Rw;whlw; rl;lk; ,tw;Ws;

Kf;fpakhdjhFk;. 1988Mk; Mz;by; kPz;Lk; ,r;rl;lk; ,izg;Gld; ghuhSkd;wj;jpy;

epiwNtw;wg;gl;lJ. ,jw;fika Rw;whlYf;Fg; ghjpg;ig vw;gLj;jf; $ba

ifj;njhopy;fis Muk;gpf;Fk;NghJ Rw;whly; jhf;f fzpg;gPl;L mwpf;ifia

rku;g;gpj;j gpd;dNu kj;jpa Rw;whly; mjpfhu rigapypUe;J mDkjpiag;

ngw;Wf;nfhs;s KbAk;. kj;jpa Rw;whly; mjpfhu rigNa ,jw;fhd mDkjpia

toq;Fk; mjpfhuj;ij nfhz;Ls;sJ. ,jw;fika ifj;njhopiy Muk;gpf;f Kd;du;

#oYf;F tpLtpf;fg;gLk; ghjpg;ghd $Wfs; njhlu;ghd Ma;T Nkw;nfhs;sg;gl;Lj;

jahupf;fg;gLk; mwpf;ifnahd;W Fwpj;j ifj;njhopiy Muk;gpf;f vjpu;ghu;g;gtuhy;

rku;g;gpf;fg;gl Ntz;Lk;. mjidg; guprPypj;j gpd;dNu mjw;fhd mDkjp toq;fg;gLk;.

vt;thwhapDk; kpfr;rpwpa mstpyhd ifj;njhopy;fs; kw;Wk; nraw;wpl;lq;fSf;fhf

,e;j mDkjpg;gj;jpuk; ngwg;gl Ntz;bajpy;iy. Mifahy; mt;thwhd

ifj;njhopy;fis mDkjpg ;gjw;F Kd;du; Rw;whly; jhf;f kjpg ;g PL

nra;ag;gLtjpy;iy. cjhuzkhf 99 miwfspYk; $Ljyhd miwfisf; nfhz;l

N`hl;ly;fis epUkhzpf;Fk;NghJ Rw;whly; jhf;f kjpg;gPL nra;ag;gl Ntz;Lk;.

Mdhy;> ,ijtpl Fiwe;j vz;zpf;ifapyhd miwfisf; nfhz;l N`hl;ly;fis

epUkhzpf;Fk;NghJ ,t;thwhd mwpf;if rku;g;gpg;gJ mtrpakd;W.

• 1996,d; 24Mk; ,yf;f kl;fhg;Gr; rl;lk;1996,d; 24Mk; ,yf;f kl;fhg;Gr; rl;lk;1996,d; 24Mk; ,yf;f kl;fhg;Gr; rl;lk;1996,d; 24Mk; ,yf;f kl;fhg;Gr; rl;lk;1996,d; 24Mk; ,yf;f kl;fhg;Gr; rl;lk;

tptrhaf; fhzpfspd; kz; fOtpr;nry;yg;gly;> tskw;Wg;Nghjy;> cw;gj;jpr;

rhj;jpag;ghL Fd;Wjy; Mfpad gy jrhg;jq;fshf eilngw;W tUfpwJ. Fwpg;ghf

kiyehl;Lg; gFjpfspy; nghUj;jkhd kl;fhg;G Kiwfs; gpd;gw;wg;glhj epiyapy;

fhlopj;jy;> kz;gz;gLj;jy; Mfpad fhuzkhf gapu;nra;af;$ba epyq;fs; ghupa

mstpy; tsq;Fd;wpa epyq;fshf khwpAs;sd. Fwpg;ghf Njapiy> Gifapiy

Mfpad gapu;nra;ag;gl;bUe;j gJis> khj;jis> fz;b> Etnuypah Nghd;w

gpuNjrq;fspy; ,e;epiyik fhzg;gLfpd;wJ.

NkYk;> ePz;;lfhy uPjpapy; ,urhadg; grisfisf; fl;Lg;ghbd;wpg; gad;gLj;jy;>

fly;ePu; nghrpjy; Nghd;w fhuzq;fspdhy; ghupa mstpy; ePu;g;gha;r;ry; epyq;fSk;

jho;thd epyq;fSk; gapu;nra;a Kbahj epyq;fshf khwpAs;sd. NkYk;>

kz;zupg;Gf; fhuzkhf> fOtp vLj;Jr; nry;yg;gLk; milay;> ePu;epiyfspy;

gbtjdhy; mtw;wpd; nfhs;ssT Fiwjy;> jho;epyq;fspy; nts;sg;ngUf;F Vw;gly;

Nghd;w ghjfkhd epiyikfSk; Vw;gLk;. ,tw;iwf; fUj;jpw;nfhz;L kl;fhg;G

Kiwfisf; ifahs;tjd; Kf;fpaj;Jtj;ij czu;e;J 1996 ,d; 24Mk; ,yf;f

kl;fhg;Gr; rl;lk; epiwNtw;wg;gl;lJ. ,jw;fika Fwpg;ghfg; ngUe;Njhl;lg;

gapu;r;nra;ifapd;NghJ kl;fhg;G Kiwfisf; ifahs;tJ mj;jpahtrpakhfpwJ.
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gapu;r;nra;iff;fhff; fhzpfis toq;Fk;NghJ>gapu;r;nra;iff;fhff; fhzpfis toq;Fk;NghJ>gapu;r;nra;iff;fhff; fhzpfis toq;Fk;NghJ>gapu;r;nra;iff;fhff; fhzpfis toq;Fk;NghJ>gapu;r;nra;iff;fhff; fhzpfis toq;Fk;NghJ>

1. fhg;G kw;Wk; #oypd; juj;ij Nkk;gLj;jYf;F Kf;fpaj;Jtkspj;jy;

2. capu;g;gy;tifik> kl;fhg;G> ePu;f;fhg;G vd;gtw;Wf;F Kf;fpaj;Jtkspj;J

  jhtu tUf;fq;fisg; ghJfhj;jy;.

3. ,dq;fhzg;gl;l nray;fSf;fhf khj;jpuk; nghUj;jkhd fhzpfis xJf;Fjy;

4. tsg; gad;ghl;bd;NghJ tpidj;jpwid Nkk;gLj;Jtjpy; ftdQ; nrYj;Jjy;

5. kz;rupT Vw;glj;jf;f> mjpfstpy; mupg;Gf;Fs;shfpAs;s gpuNjrq;fs; njhlu;ghff;

   $Ljyhff; ftdQ; nrYj;JjYk;> mg;gpuNjrq;fspypUe;J kf;fis mg;Gwg;gLj;jpg;

  ghJfhg;ghd gpuNjrq;fspy; Fbaku;j;jYk;.

• 1973,d; 27Mk; ,yf;f tptrhaf; fhg;GWjpr; rl;;lk;1973,d; 27Mk; ,yf;f tptrhaf; fhg;GWjpr; rl;;lk;1973,d; 27Mk; ,yf;f tptrhaf; fhg;GWjpr; rl;;lk;1973,d; 27Mk; ,yf;f tptrhaf; fhg;GWjpr; rl;;lk;1973,d; 27Mk; ,yf;f tptrhaf; fhg;GWjpr; rl;;lk;

1961,d; 13Mk; ,yf;f rl;lj;jpd;%yk; tptrhaf; fhg;GWjp nra;ag;gltpy;iy. 1973

,d; rl;ljpw;fika new;nra;iff;F fl;lhaf; fhg;GWjp mwpKfQ; nra;ag;gl;lJ.

,jidj; jtpu NtW gapu;r;nra;iffs;;> tpyq;F tsu;g;G fhg;GWjp Mfpad

nra;ag;gl;ld. fhyepiy khw;wq;fspd; jhf;fk;> Neha;j; jhf;fk;> ePu;g;ghrd trjpf;

FiwT> eLifg; nghUs; njupTf; FiwghLfs; Mfpa fhuzq;fspdhy; Vw;gLk;

gapu; ,og;Gf;F el;l<L toq;FtNj ,jd; Nehf;fkhFk;.

• 1987,d; 12Mk; ,yf;f tptrha Xa;T+jpa kw;Wk; r%fg; ghJfhg;G1987,d; 12Mk; ,yf;f tptrha Xa;T+jpa kw;Wk; r%fg; ghJfhg;G1987,d; 12Mk; ,yf;f tptrha Xa;T+jpa kw;Wk; r%fg; ghJfhg;G1987,d; 12Mk; ,yf;f tptrha Xa;T+jpa kw;Wk; r%fg; ghJfhg;G1987,d; 12Mk; ,yf;f tptrha Xa;T+jpa kw;Wk; r%fg; ghJfhg;G

mD$yq;fs; njhlu;ghd rl;lk;mD$yq;fs; njhlu;ghd rl;lk;mD$yq;fs; njhlu;ghd rl;lk;mD$yq;fs; njhlu;ghd rl;lk;mD$yq;fs; njhlu;ghd rl;lk;

,r;rl;lj;jpd; %yk; tptrhapfSf;F 60taJ G+u;j;jpahd ehs; njhlf;fk; ,wf;Fk;

tiu khjhe;j Xa;T+jpak; toq;FtJ Nehf;fkhFk;. ,J jtpu jpBu; tpgj;Jf;fspd;NghJ

50 000.00 &gh el;l<L toq;fg;gLk;. tptrhapfis tptrhaj;jpy; <Lglj; J}z;LtNj

,jd; Nehf;fkhFk;. Fzg;gLj;j KbahjthW Klq;fpf; fplf;Fk; epiy Vw;gLkhapd;

el;l<L my;yJ tho;ehs; KOtjw;Fk; khjhe;jf; nfhLg;gdT toq;Fjy; ,jd;

Nehf;fkhFk;.

• 1988,d; 68Mk; ,yf;f gris Kiwikg;gLj;jy; rl;lk;1988,d; 68Mk; ,yf;f gris Kiwikg;gLj;jy; rl;lk;1988,d; 68Mk; ,yf;f gris Kiwikg;gLj;jy; rl;lk;1988,d; 68Mk; ,yf;f gris Kiwikg;gLj;jy; rl;lk;1988,d; 68Mk; ,yf;f gris Kiwikg;gLj;jy; rl;lk;

,J gris ,wf;Fkjp> cw;gj;jp> jahupg;G> tpepNahfk; Mfpatw;iw

Kiwikg;gLj;jYk; mjw;F Njitahd Vida tplaq;fis Kiwikg;gLj;jiy

Nehf;fhff; nfhz;lJkhd xU rl;lkhFk;.
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1.5 tptrha mgptpUj;jpapy; Kf;fpaj;Jtk; ngWk; gy;NtW epWtdq;fs;1.5 tptrha mgptpUj;jpapy; Kf;fpaj;Jtk; ngWk; gy;NtW epWtdq;fs;1.5 tptrha mgptpUj;jpapy; Kf;fpaj;Jtk; ngWk; gy;NtW epWtdq;fs;1.5 tptrha mgptpUj;jpapy; Kf;fpaj;Jtk; ngWk; gy;NtW epWtdq;fs;1.5 tptrha mgptpUj;jpapy; Kf;fpaj;Jtk; ngWk; gy;NtW epWtdq;fs;

 mur epWtdq;fs;   gapu;mur epWtdq;fs;   gapu;mur epWtdq;fs;   gapu;mur epWtdq;fs;   gapu;mur epWtdq;fs;   gapu; mike;Js;s ,lk;mike;Js;s ,lk;mike;Js;s ,lk;mike;Js;s ,lk;mike;Js;s ,lk;

Muha;r;rp ney; •  gj;jynfhl

epWtdq;fs; •  Nghk;Gty

•  mk;gyhe;Njhl;il

G+q;fdpapaw; gapu;fs; •  fd;ndhUit> n`hwiz>

  rPjhvypa> gz;lhutis

fsg; gapu;fs; •  kfh,Yg;gs;sik

•  mq;FZnfhygy]

Njapiy •  jythf;nfhy;iy

•  fz;b

•  ,uj;jpdGup

,wg;gu;  •  mfytj;ij

njd;id  •  YZtpy

fWth  •  fk;GWgpl;ba

Vw;Wkjp tptrhag;gapu;fs; •  khj;jis

fUk;G  •  cltsit

tpupthf;fw; Nrit • Vw;Wkjp tptrhaj; jpizf;fsk;

njhlu;ghd • tptrhaj; jpizf;fsk;

epWtdq;fs; • rpWNjapiyj; Njhl;l mgptpUj;jp mjpfhurig

• wg;gu; mgptpUj;jpj; jpizf;fsk;

• njq;Fr; nra;ifr; rig

• gid mgptpUj;jpr; rig

• kuKe;jpupiff; $l;Lj;jhgdk;

• Njapiy Muha;r;rp epWtdk;

wg;gu; Muha;r;rp epWtdk;

  njd;id Muha;r;rp epWtdk;

• kfhtyp mjpfhu rig

• ePu;tho; capupd tsu;g;G  mgptpUj;jp mjpfhu rig

• kPd;gpb> ePu;tsj; jpizf;fsk;

• fhy;eil cw;gj;jp> Rfhjhuj; jpizf;fsk;

• fhy;eil Muha;r;rp epWtdKk; fhy;eil

  Ez;zha;T epWtdKk;

• rKu;j;jp mjpfhu rig

• muR rhuh epWtdq;fs;
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cs;sPLfs; njhlu;ghd • fkey Nritfs;

epWtdq;fs; jpizf;fsk; - tpj;Jfs;> gris> ePu;

• $l;LwTj; jpizf;fsk; - tpj;J> gris

• Njrpa cur; nrayfk; - grisfs;

• kfhtyp mjpfhurig - ePu;> fhzp> tpj;Jf;fs;

• ePu;g;ghrdj; jpizf;fsk;- ePu;

• tptrhaj; jpizf;fsk; - tpj;Jfs;> MNyhridfs;>

 nghwpfs;

• Vw;Wkjp tptrhaj; - eLifg; nghUs;> fld;>

jpizf;fsk;  gris> MNyhridfs;

• rpW Njap;iyj;Njhl;l - eLifg;nghUs;> gris>

mgptpUj;jp mjpfhurig  fld;> khdpak;

• wg;gu; mgptpUj;jpj; - eLifg;nghUs;> fld;>

jpizf;fsk;  gris

• njq;Fg; gapu;nra;ifr; - eLifg;nghUs;> fld;>

rig  gris

• kuKe;jpupiff; $l;Lj; - eLifg;nghUs;> fld;

jhgdk;

• rKu;j;jp mjpfhurig - fld;> nghUs;fs;

• tptrhaf; fhg;GWjpr; rig - tptrhaf; fhg;GWjp

• ePu;tho; capupd tsu;g;G - fly; kPd;fs; njhlu;ghd

mjpfhurig   gpur;rpidfs;> jPu;T>

  MNyhridfs;

re;ijg;gLj;jYld; •  new; re;ijg;gLj;jw; rig

njhlu;ghd epWtdq;fs; •  $l;LwTj; jpizf;fsk;

•  fhy;eil tsHg;Gr; rig

•  nghUshjhu kj;jpa epiyaq;fs;

•  Vw;Wkjp tptrhaj; jpizf;fsk;

•  kuKe;jpupiff; $l;Lj;jhgdk;

•  Njapiyr; rig

•  Vw;Wkjp mgptpUj;jpr; rig

•  re;ij> r%fg; nghUshjhu Muha;r;rp - n`f;lu; nfhg;Ngf;fLt tptrha

Muha;r;rpg; gapw;rp epiyak;

•  mWtilf;Fg; gpe;jpa njhopDl;gk; - mWtilf;Fg; gpe;jpa njhopDl;g

epWtdk;> mDuhjGuk;

jdpahu; epWtdq;fs;jdpahu; epWtdq;fs;jdpahu; epWtdq;fs;jdpahu; epWtdq;fs;jdpahu; epWtdq;fs;

tptrha cs;sPLfs; njhlu;ghdit: •  C.I.C fk;gdp

•  gtu; fk;gdp

•  yq;nfk; epWtdk;

gris: •  gtu; fk;gdp ����� C.I.C fk;gdp

tptrha cgfuzq;fs;: •  N`yP]; fk;gdp ����� C.I.C fk;gdp
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tptrha Nritfis toq;Fk; mur rhu;gw;w epWtdq;fs;tptrha Nritfis toq;Fk; mur rhu;gw;w epWtdq;fs;tptrha Nritfis toq;Fk; mur rhu;gw;w epWtdq;fs;tptrha Nritfis toq;Fk; mur rhu;gw;w epWtdq;fs;tptrha Nritfis toq;Fk; mur rhu;gw;w epWtdq;fs;

•  CARE International • tptrhar; nraw;wpl;lq;fSf;F Cf;fkspj;jy;

•  Save the Children • tPl;Lj;Njhl;lr; nra;ifAk;> rpWtu;

  NghrizA+l;lYk;

•  UNDP • tptrhaf; fpuhkq;fisg; NgzptUjy;

•  World Vision • tPl;Lj;Njhl;lr; nra;ifAk; FLk;gg;

Nghrhf;$l;lYk;

•  Seedo Sri Lanka • tPl;Lj;Njhl;lr; nra;ifAld; Rw;whly;

njhlu;;ghd nraw;wpl;lq;fs;

•  mu;j ru;ah mikg;G • tPl;Lj;Njhl;lr; nra;if> fopTg; nghUs;

  Kfhikj;Jtk;

•  ru;Nthjak; • tptrha tpupthf;fj;ij tYg;gLj;jy;

tptrha mikg;Gf;fs;tptrha mikg;Gf;fs;tptrha mikg;Gf;fs;tptrha mikg;Gf;fs;tptrha mikg;Gf;fs;

•  kfhtyp mikg;G

fld;> khdpaq;fs; toq;Fk; epjp epWtdq;fs;fld;> khdpaq;fs; toq;Fk; epjp epWtdq;fs;fld;> khdpaq;fs; toq;Fk; epjp epWtdq;fs;fld;> khdpaq;fs; toq;Fk; epjp epWtdq;fs;fld;> khdpaq;fs; toq;Fk; epjp epWtdq;fs;

•  mur tq;fpfs;> jdpahu; tq;fpfs;

•  tptrhaf; fhg;GWjpr; rig

fy;tp epWtdq;fs;fy;tp epWtdq;fs;fy;tp epWtdq;fs;fy;tp epWtdq;fs;fy;tp epWtdq;fs;

•  gy;fiyf;foq;fs;

•  tptrhaf; fy;Y}upfs;

•  ghlrhiyfs;

•  tptrhaj; jpizf;fs Nritf;fhyg; gapw;rp epiyaq;fs;

Nkw;$wg;gl;l rpy epWtdq;fshy; toq;fg;gLk; Nritfs; gw;wpa tpguq;fs;

fPNo jug;gl;Ls;sd.

tptrha mgptpUj;jpf;Fg; gq;fspg;Gr; nra;Ak; gy;NtW epWtdq;fSk;tptrha mgptpUj;jpf;Fg; gq;fspg;Gr; nra;Ak; gy;NtW epWtdq;fSk;tptrha mgptpUj;jpf;Fg; gq;fspg;Gr; nra;Ak; gy;NtW epWtdq;fSk;tptrha mgptpUj;jpf;Fg; gq;fspg;Gr; nra;Ak; gy;NtW epWtdq;fSk;tptrha mgptpUj;jpf;Fg; gq;fspg;Gr; nra;Ak; gy;NtW epWtdq;fSk;

mtw;wpdhy; Mw;wg;gLk; NritfSk;mtw;wpdhy; Mw;wg;gLk; NritfSk;mtw;wpdhy; Mw;wg;gLk; NritfSk;mtw;wpdhy; Mw;wg;gLk; NritfSk;mtw;wpdhy; Mw;wg;gLk; NritfSk;

mur epWtdq;fs;mur epWtdq;fs;mur epWtdq;fs;mur epWtdq;fs;mur epWtdq;fs;

tptrhaj; jpizf;fsk;tptrhaj; jpizf;fsk;tptrhaj; jpizf;fsk;tptrhaj; jpizf;fsk;tptrhaj; jpizf;fsk;

jw;NghJ tptrhaj; jpizf;fsk; kj;jpa murpd; fPOk;> khfhz murpd; fPOk;

,aq;FfpwJ. kj;jpa murpd; fPo; tptrhaj; jpizf;fsj;jpdhy; Mw;wg;gLk; Nritfs;

tUkhW:

•  tptrha Muha;r;rpfis Nkw;nfhs;sy;tptrha Muha;r;rpfis Nkw;nfhs;sy;tptrha Muha;r;rpfis Nkw;nfhs;sy;tptrha Muha;r;rpfis Nkw;nfhs;sy;tptrha Muha;r;rpfis Nkw;nfhs;sy;

,jd; fPo; fyg;Gg; gpwg;ghf;fj;jpd; %yk; Gjpa gapu;g;Ngjq;fs; cUthf;fg;gLk;

,e;j Muha;r;rpfs; rpf;fyhditahFk;. fhyepiy> kz; Mfpatw;Wf;Fg;

nghUj;jkhd gapu;fs; njupT nra;ag;gLk;. ,t;thwhd Muha;r;rpfs;

#ow; fhuzpfs; rhu;e;j Muha;r;rpfshFk;.  ngWNgWfs; fpilf;f ePz;l

fhyk; nry;Yk;.
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•  gapu; tyakhf;fy;gapu; tyakhf;fy;gapu; tyakhf;fy;gapu; tyakhf;fy;gapu; tyakhf;fy;

gapu;fSf;F nghUj;jkhd tyaq;fis ,dq;fz;L mtw;iwr; rpghu;R nra;jy;

c-k; : jk;Gs;isg; gpuNjrj;Jf;Fg; ngupa ntq;fhar; nra;if rpghu;R

nra;ag;gl;Ls;sJ.

• gapu;r;nra;ifj; jpl;lkply;gapu;r;nra;ifj; jpl;lkply;gapu;r;nra;ifj; jpl;lkply;gapu;r;nra;ifj; jpl;lkply;gapu;r;nra;ifj; jpl;lkply;

,J kj;jpa muR> khfhz muRfspd; nghWg;ghFk;.

•  mj;jhl;rpg;gLj;jg;gl;l tpj;J cw;gj;jpAk; tpj;Jf;fis mj;jhl;rpg;gLj;jYk;

•  gPilf;fl;Lg;ghl;L rl;lj;ij mKy;nra;jy;

• gapu;g;ghJfhg;G eltbf;iffisAk; ; gapu;g;ghJfhg;Gr ; rl;lj;ijAk;

eilKiwg;gLj;jy;

•  jhtuj; jLg;G eltbf;iffisAk; jhtuj; jLg;Gr; rl;lj;ijAk; mKy;gLj;jy;

• kl;fhg;G eltbf;iffisAk; kl;fhg;Gr; rl;lj;ijAk; eilKiwg;gLj;jy;

• etPd njhopDl;gj;ijg; gpugy;ag;gLj;jy;. ,g;gzp ngUk;ghYk; khfhz

  tptrhaj; jpizf;fsj;Jf;F xJf;fg;gl;ljhFk;.

• tptrhaj;Jiw mjpfhupfs;> tptrhapfs; MfpNahUf;Fg; gapw;rpaspj;jy;

• khfhz tptrhaj; jpizf;fsj;jpD}lhf tptrha tpupthf;fw; Nritia

  eilKiwg;gLj;Jjy;

Vw;Wkjp tptrhaj; jpizf;fsk;Vw;Wkjp tptrhaj; jpizf;fsk;Vw;Wkjp tptrhaj; jpizf;fsk;Vw;Wkjp tptrhaj; jpizf;fsk;Vw;Wkjp tptrhaj; jpizf;fsk;

,J kj;jpa murpd;fPo; ,aq;Fk; xU epWtdkhFk;. Muha;r;rp eltbf;iffis

Nkw;nfhs;sy;> Gjpa ,ay;jfTfis ,dq;fhzy;> Vw;Wkjp tptrhag; gapu;fSf;Fupa

tyaq;fis ,dq;fhzy;> gapu;r;nra;ifj; jpl;lq;fis Nkw;nfhs;sy;>

eLifg;nghUl;fis toq;Fjy;> etPd njhopDl;gq;fis mwpKfQ; nra;jy;>

Vw;Wkjpg; gapu;fSf;fhd mWtilf;Fg; gpe;jpa njhopDl;gq;fis mwpKfQ; nra;jy;>

Vw;Wkjpf;fhf tpisnghUl;fisj; jahu;nra;jy;> vjpu;fhy tu;j;jf eltbf;iffspy;

jiyapl;Lr; nraw;gly;> gapw ;rpaspj;jy;> mwpT+l ;ly; Mfpa gzpfs;

Nkw;nfhs;sg;gLfpd;wd. Vw;Wkjp tptrhag; gapu;fis gpugy;ag;gLj;Jk; tpupthf;fw;

NritAk; eilKiwapYs;sJ.

fkey Nritfs; jpizf;fsk;fkey Nritfs; jpizf;fsk;fkey Nritfs; jpizf;fsk;fkey Nritfs; jpizf;fsk;fkey Nritfs; jpizf;fsk;

fkey mgptpUj;jpr; rl;lj;ij eilKiwg;gLj;JtNj fkey Nritfs;

jpizf;fsj;jpd; gpujhd gzpahFk;.

•  fkey mgptpUj;jpr; rl;lk;fkey mgptpUj;jpr; rl;lk;fkey mgptpUj;jpr; rl;lk;fkey mgptpUj;jpr; rl;lk;fkey mgptpUj;jpr; rl;lk;

vy;yh taw;fhzpfspdJk; cupik> Fj;jif cupik> tpisr;riy mWtil

nra;J ngWfpd;w cupik> tptrha ePu;g;ghrd Kfhikj;Jtk;> tptrhapfspd;

gpzf;Ffisj; jPu;j;jy;> tptrhapfspd; cupikiag; ghJfhj;jy; Nghd;wtw;wpy;

cs;s gpur;rpidfisj; jPu;j;J itf;Fk; cupik fkey Nritfs; jpizf;fsj;ijr;

rhUk;.
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,j;jpizf;fsj;jpd; gzpfs;,j;jpizf;fsj;jpd; gzpfs;,j;jpizf;fsj;jpd; gzpfs;,j;jpizf;fsj;jpd; gzpfs;,j;jpizf;fsj;jpd; gzpfs;

• tptrha cs;sPLfs; kw;Wk; Nritfis toq;Fjy;

• tptrha tq;fpfs; Clhf tptrhaf; fld;fis toq;Fjy;

• tptrha mikg;Gf;;fis epWTjYk; mtw;iwg; gjpT nra;jYk; tptrha

mikg;Gf;fis tYT+l;lYk;> gapw;rp> mwpT+l;ly; Mfpatw;iw toq;FjYk;

• 200 Vf;fu; tp];jPuzj;jpYk; Fiwthd gpuNjrq;fspy; ePu;g;ghrd Kiwikfisg;

Gduikj;jy;

• tptrhaf; fhzpg; gjpNtl;ilg; NgZjYk;> Vf;fu; tup mwtplYk;

• rpwpa ePu;g;ghrdj; jpl;lj;Jf;fhd gapu;r;nra;if ehl;fhl;bfisj; jahupj;jy;

• gapu;r;nra;ifg; Nghff; $l;lk; elhj;Jjy;

,yq;if tptrha Muha;r;rpf; nfhs;iffs; rig,yq;if tptrha Muha;r;rpf; nfhs;iffs; rig,yq;if tptrha Muha;r;rpf; nfhs;iffs; rig,yq;if tptrha Muha;r;rpf; nfhs;iffs; rig,yq;if tptrha Muha;r;rpf; nfhs;iffs; rig

,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;

• Muha;r;rp tha;g;Gfis ,dq;fhzy;

• tptrha Muha;r;rpfisj; jpl;lkply;

• Muha;r;rp eltbf;iffSf;fhf cs;@u;> ntspA+u; epjp xJf;fPLfis

ngw;Wf; nfhs;sYk; Muha;r;rpfisj; jpl;lkplYk;.

• tptrhag; Gyikg; guprpy;fis toq;Fjy;

• ru;tNjr Muha;r;rpj; jftw; gupkhw;wj;ij ,izg;ghf;fk; nra;jy;

• Muha;r;rpg; ngWNgWfis gfpuq;fg;gLj;jy;

n`f;lu; nfhg;NgfLt tptrha mYty;fs; gapw;rp Muha;r;rp epWtdk;n`f;lu; nfhg;NgfLt tptrha mYty;fs; gapw;rp Muha;r;rp epWtdk;n`f;lu; nfhg;NgfLt tptrha mYty;fs; gapw;rp Muha;r;rp epWtdk;n`f;lu; nfhg;NgfLt tptrha mYty;fs; gapw;rp Muha;r;rp epWtdk;n`f;lu; nfhg;NgfLt tptrha mYty;fs; gapw;rp Muha;r;rp epWtdk;

,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;

• tptrha Muha;r;rp kw;Wk; gapw;rpj; Njitfis ,dq;fhzy;> kjpg;gPL nra;jy;>

jpl;lkpl;L mKy;gLj;jy;

• tptrha re;ijg;gLj;jy;> kw;Wk; r%f nghUshjhu Ma;Tfis elhj;jpj;

juTfis ntspaply;

• gapw;rp epfo;r;rpfis eilKiwg;gLj;jy;> ntspaPLfis ntspaply;

fhy;eil cw;gj;jp Rfhjhuj; jpizf;fsk;fhy;eil cw;gj;jp Rfhjhuj; jpizf;fsk;fhy;eil cw;gj;jp Rfhjhuj; jpizf;fsk;fhy;eil cw;gj;jp Rfhjhuj; jpizf;fsk;fhy;eil cw;gj;jp Rfhjhuj; jpizf;fsk;

• fhy;eil Neha;f;fl;Lg;ghLk; Neha;j; jtpu;g;Gk;

• fhy;eil cw;gj;jpfs;> fhy;eil tsq;fSld; njhlu;Gila tifapy; Gy;

kw;Wk; tpyq;Fj;jPd; tiffis mgptpUj;jp nra;jYk; gpugy;ag;gLj;jYk; mit

njhlu;ghd tpupthf;fg; gzpfis Nkw;nfhs;sYk;

• fhy;eil cw;gj;jp> fhy;eil mgptpUj;jp Mfpatw;Wf;fhd Muha;r;rpfis elj;Jjy;

ePu;tho; capupd tsu;g;G mgptpUj;jp mjpfhu rigePu;tho; capupd tsu;g;G mgptpUj;jp mjpfhu rigePu;tho; capupd tsu;g;G mgptpUj;jp mjpfhu rigePu;tho; capupd tsu;g;G mgptpUj;jp mjpfhu rigePu;tho; capupd tsu;g;G mgptpUj;jp mjpfhu rig

• ed;dPu; kPd;gPbf; ifj;njhopy;> ePu;tho; capupd tsu;g;G mgptpUj;jp cw;gj;jp

Mfpatw;iwg; gpugy;ag;gLj;jy;.

flw;nwhopy; ePUapupdtsj; jpizf;fsk;flw;nwhopy; ePUapupdtsj; jpizf;fsk;flw;nwhopy; ePUapupdtsj; jpizf;fsk;flw;nwhopy; ePUapupdtsj; jpizf;fsk;flw;nwhopy; ePUapupdtsj; jpizf;fsk;

• kPdtu;fisAk; kPd;gpbg; glFfisAk; gjpTnra;jy;

• Gjpa njhopDl;gj;ijg; gpugy;ag;gLj;jYk; mJ njhlu;ghfr; nraw;glYk;
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,wg;gu; Muha;r;rpj; jpizf;fsk;,wg;gu; Muha;r;rpj; jpizf;fsk;,wg;gu; Muha;r;rpj; jpizf;fsk;,wg;gu; Muha;r;rpj; jpizf;fsk;,wg;gu; Muha;r;rpj; jpizf;fsk;

• ,wg;gu;g; gapu;r;nra;ifahsiug; gjpTnra;jy;> ehw;WNkilahsiug; gjpTnra;jy;>

tpw;gidahsiug; gjpTnra;jy;

• gapu;r;nra;ifiag; gpugy;ag;gLj;Jtjw;Fupa tpupthf;fg; gzpfs;> eLifg;nghUs;fs;>

fld;> Vida cs;sPLfis tptrhapfSf;F toq;Fjy;.

njq;Fg; gapu;r;nra;ifr; rignjq;Fg; gapu;r;nra;ifr; rignjq;Fg; gapu;r;nra;ifr; rignjq;Fg; gapu;r;nra;ifr; rignjq;Fg; gapu;r;nra;ifr; rig

• ,yq;ifapy; njq;Fr; nra;ifiag; gpugy;ag;gLj;jy;> rpwpa njd;de; Njhl;lr;

nra;ifahsu;fisAk;> eLj;ju kw;Wk; NgusTr; nra;ifahsu;fisAk; gjpT

nra;jy;.

• tPl;Lj;Njhl;lk; rhu;e;j njq;Fr; nra;ifiag; gpugy;ag;gLj;jy;.

• eLifg;nghUs;fis cw;gj;jp nra;jYk; tpepNahfpj;jYk;

• re;ij epiyikfs; njhlu;ghd Ma;T

• kPs;gapu;r;nra;if> Gjpa gapu;r;nra;if Mfpatw;Wf;fhf fld;> khdpa cjtp

toq;Fjy;.

• njq;Fr; nra;if rhu;e;j Gjpa cw;gj;jpfs; njhlu;ghf gapu;r;nra;ifahsu;fisAk;

cw;gj;jpahsiuAk; tpw;gidahsiuAk; topg;gLj;jy;;.

tptrha fkeyf; fhg;GWjpr; rigtptrha fkeyf; fhg;GWjpr; rigtptrha fkeyf; fhg;GWjpr; rigtptrha fkeyf; fhg;GWjpr; rigtptrha fkeyf; fhg;GWjpr; rig
,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;
• ney;> kpsfha;> rpd;d ntq;fhak;> Nrhsk; Nghd;w gapu;fisf; fhg;GWjp nra;jy;
• tptrha cgfuzq;fisf; fhg;GWjp nra;jy;
• tptrhapfs; Xa;T+jpaj; jpl;lj;ij eilKiwg;gLj;jy;
• tptrhapfSf;fhd xU r%ff;fhg;G epfo;r;rpj; jpl;lkhf CdKw;w kw;Wk;

tYtpoe;j tptrhapfSf;F cjtp Gupjy;.

Njrpa cur; nrayfk;Njrpa cur; nrayfk;Njrpa cur; nrayfk;Njrpa cur; nrayfk;Njrpa cur; nrayfk;
,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;
• cug; gad;ghl;il Kiwikg;gLj;Jk; rl;lj;ij mKy;nra;jy;
• gapu;r;nra;iff; Nfhyq;fSf;fika grisj; Njitfis ,dq;fhzy;
• gris ,wf;Fkjp> tpepNahfk; Mfpatw;iw ,izg;ghf;fk; nra;jy;
• gris ,Ug;Gj; njhlu;ghd fzf;nfLg;ig Nkw;nfhs;sy;
• grisfspd; juj;ij cWjpg;gLj;jy;

,e;epWtdq;fSf;F Nkyjpfkhf,e;epWtdq;fSf;F Nkyjpfkhf,e;epWtdq;fSf;F Nkyjpfkhf,e;epWtdq;fSf;F Nkyjpfkhf,e;epWtdq;fSf;F Nkyjpfkhf
,yq;if cuf; fk;gdp> nfhOk;G nfhku;\y; cuf; fk;gdp> [djh Kaw;rpahz;ik>
jk;kd;fLt cuf; fk;gdp Mfpad tptrha mikr;rpd; fPo;tUk; mur fk;gdpfshFk;.
grisfspd; ,wf;Fkjp> ,Ug;igg; NgZjy;> nghjpnra;jy;> tpepNahfpj;jy; Mfpad
,tw;wpdhy; Nkw;nfhs;sg;gLk; gzpfshFk;.

mWtilf;Fg; gpe;jpa njhopDl;g epWtdk;mWtilf;Fg; gpe;jpa njhopDl;g epWtdk;mWtilf;Fg; gpe;jpa njhopDl;g epWtdk;mWtilf;Fg; gpe;jpa njhopDl;g epWtdk;mWtilf;Fg; gpe;jpa njhopDl;g epWtdk;
,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;,e;epWtdj;jpd; gzpfs;
• mWtil> nfhz;L nry;yy;> fsQ;rpag;gLj;jy; Mfpatw;wpd; NghJ Vw;gLk;

Nrjq;fisf; Fiwg;gjw;fhd rpghu;Rfis Kd;itj;jYk; njhopDl;gj;ij
toq;FjYk;.

• tptrha tpisnghUl;fisf; fsQ;rpag;gLj;JtJ njhlu;ghd njhopDl;g
rpghu;Rfis toq;Fjy;

• tptrhar; re;ijg;gLj;jy; tiyaikg;Gf;fis epWTjy;
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tptrha mgptpUj;jpapy; Kf;fpaj;Jtk;ngWk; jdpahu; epWtdq;fs;tptrha mgptpUj;jpapy; Kf;fpaj;Jtk;ngWk; jdpahu; epWtdq;fs;tptrha mgptpUj;jpapy; Kf;fpaj;Jtk;ngWk; jdpahu; epWtdq;fs;tptrha mgptpUj;jpapy; Kf;fpaj;Jtk;ngWk; jdpahu; epWtdq;fs;tptrha mgptpUj;jpapy; Kf;fpaj;Jtk;ngWk; jdpahu; epWtdq;fs;
•  C.I.C fk;gdp
•  N`yP]; fk;gdp
•  gpd;Ny fk;gdp
•  yq;nfk; fk;gdp
•  gtu; fk;gdp
•  Tropical Seed Company      - tpj;Jfis toq;Fjy;
  (l;nuhg;gpf;fy; rPl; fk;gdp)

jdpg;gl;l epjp epWtdq;fs;jdpg;gl;l epjp epWtdq;fs;jdpg;gl;l epjp epWtdq;fs;jdpg;gl;l epjp epWtdq;fs;jdpg;gl;l epjp epWtdq;fs;
•  nryhd; tq;fp      - fld; toq;Fjy;
•  rk;gj; tq;fp
•  $l;LwTr; rq;fq;fs; - tptrha tpisnghUl;fisf; nfhs;tdT nra;jy;

 c-k; : Nrhsk;
•  gpwPkh epWtdk;     - tpyq;F czT tiffis cw;gj;jp nra;jy;

,e;epWtdq;fshy;  tpj;Jfs;> grisfs;> tptrha ,urhadq;fs; cw;gj;jp
nra;ag;gl;L tpw;gid nra;ag;gLk;. NkYk;> epjp epWtdq;fspypUe;J fld; toq;Fk;.
,t;thwhf mit tptrha mgptpUj;jpf;F cjTfpd;wd.

murrhu;gw;w epWtdq;fs;murrhu;gw;w epWtdq;fs;murrhu;gw;w epWtdq;fs;murrhu;gw;w epWtdq;fs;murrhu;gw;w epWtdq;fs;

•  ru;Nthjak;

•  ngud;bdh epWtdk; (Berendna)

•  nfahu; ,d;ue\y; (CARE International)

 Nghd;w epWtdq;fs; tptrha Nkw;ghl;Lf;fhd cjtpfis toq;Ffpd;wd.

fkey mikg;Gf;fs;fkey mikg;Gf;fs;fkey mikg;Gf;fs;fkey mikg;Gf;fs;fkey mikg;Gf;fs;

1919 ,d; 4 Mk; ,yf;f fkey Nritfs; (jpUj;j) rl;lj;jpd; %yk; fkey

mikg;GfSf;F KOehLk; Vw;Wf;nfhs;sj;jf;f rl;lG+u;tkhd mikg;Gfs; vDk;

epiyik toq;fg;gLfpd;wJ.

taypy; new;nra;if Nkw;nfhs;Sk; fsr; nrhe;jf;fhuu;fshd tptrhapfs;> Fj;jif

tptrhapfs;> kw;Wk; ahNjDk; tptrha eltbf;ifapy; <LgLk; tptrhapfSf;F

,t;thwhd mikg;Gf;fisj; jhgpj;J gjpT nra;J> jkJ vjpu;fhyj;Jf;F

ts%l;bf;nfhs;tjw;Fj; Njitahd epfo;r;rpj; jpl;lq;fis mikj;Jf; nfhs;tjw;F

,r;rl;lk; topNfhypAs;sJ.

fkey mikg;Gfspd; gzpfs;fkey mikg;Gfspd; gzpfs;fkey mikg;Gfspd; gzpfs;fkey mikg;Gfspd; gzpfs;fkey mikg;Gfspd; gzpfs;

• jkJ gpuNjrj;jpy; tptrha epfo;r ;r pj ; jpl ;lq;fisj; jahupj ;jYk;

eilKiwg;gLj;jYk;.

• fpuhk kl;lj;jpy; epUkhzg; gzpfis eilKiwg;gLj;jYk; rpw;wsT ePu;g;ghrd

Kiwikfisg; gOJghu;j;jYk;.

• cw;gj;jpg; nghUs;fis tpw;gid nra;jYk;> tpj;Jf;fs;> gris> tptrha

,urhadq;fis tpepNahfpj;jYk;.

• mur epWtdq;fsJk;> gpuNjr tptrhapfspdJk; xj;Jiog;ig Nkk;gLj;jYk;

tptrha eltbf;iffis ,izg;ghf;fk; nra;jYk;.

• fkj;njhopypy; <Lgl;Ls;s kf;fSf;F ed;ik gaf;fj;jf;fJ vdf; fUJk; NtW

gzpfis fkey Nritfs; Mizahsupd; mDkjpAld; eilKiwg;gLj;jy;.

,g;gzpfNshL fkf;fhuupd; tptrhaj; Njitfspd;gb mtu;fsJ Kd;Ndw;wj;Jf;Ff;

fhuzkhf mikAk; ve;jnthU nraiyAk; fkey mikg;Gf;fspdhy; nra;a KbAk;.

tpj;Jf;fs;> gristiffs;> tptrha
,urhadq;fs; Mfpatw;wpd; cw;gj;jp}
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tptrha mgptpUj;jpf;F cjTk; fy;tp epWtdq;fs;tptrha mgptpUj;jpf;F cjTk; fy;tp epWtdq;fs;tptrha mgptpUj;jpf;F cjTk; fy;tp epWtdq;fs;tptrha mgptpUj;jpf;F cjTk; fy;tp epWtdq;fs;tptrha mgptpUj;jpf;F cjTk; fy;tp epWtdq;fs;

,yq;ifapd; fy;tp mgptpUj;jpf;Fg; gq;fspg;G ey;Fk; ngUe;njhifahd fy;tp

epWtdq;fs; cs;sd. mtw;iw gpujhdkhfg; gpd;tUkhW tifg;gLj;jyhk;.

•  gy;fiyf; fofq;fs;

•  tptrhaf; fy;Y}upfs;

•  Vida> bg;Nshkh fw;if newpfis elj;Jk; epWtdq;fs;

gy;fiyf; fofq;fs;gy;fiyf; fofq;fs;gy;fiyf; fofq;fs;gy;fiyf; fofq;fs;gy;fiyf; fofq;fs;

,yq;ifapYs;s gy;fiyf;foq;fs; gytw;wpy; tptrhak; rhu;e;j ghlnewpfs;

elhj;jg;gLfpd;wd. cjhuzk; : Nguhjidg; gy;fiyf;fofk;> aho;g;ghz

gy;fiyf;fofk;> fpof;Fg; gy;fiyf; fofk;> u[ul;ilg; gy;fiyf;fofk;> tak;gg;

gy;fiyf;fofk;> rg;ufKt gy;fiyf;fofk;> jpwe;j gy;fiyf;fofk;> Cth nty;y];]

gy;fiyf;fofk;.

,g;gy;fiyf;fofq;fspdhy; tptrhag; gl;lk; toq;fg;gLfpwJ. Nguhjidg;

gy;fiyf;fofj;jpdhy; tptrha Kfhikj;JtKk; njhopDl;gtpaYk;> czT

tpQ;QhdKk; njhopDl;gtpaYk; Mfpa gl;lg;gbg;Gg; ghlnewpfs; elhj;jg;gLfpd;wd.

NkYk;> Cth nty;y];] gy;fiyf;fofj;jpdhy; tpyq;fpay; ghlnewp> Vw;Wkjp

tptrhag; gl;lg; ghlnewp> Njapiyj; njhopDl;gKk; ngWkjp Nru;j;jYk; MfpadTk;

rg;ufKt gy;fiyf;fofj;jpdhy; czT tpQ;QhdKk; njhopDl;gKk; vDk;

fw;ifnewpAk; tak;g gy;fiyf;foj;jpdhy; cztpaYk; Nghrhf;Fk; vDk;

fw;ifnewpAk; elhj;jg;gLfpd;wd. nfhOk;G kw;Wk; jpwe;j gy;fiyf;fofq;fs;

%yk; tptrhak; rhu;e;j rhd;wpjo; fw;if newpfSk; bg;Nshkhf; fw;ifnewpfSk;

elj;jg;gLfpd;wd. NkYk;> Nguhjid> WFZ gy;fiyf;fofq;fspy; tptrhak;

rhu;e;j gl;lg;gpd; fw;if newpfSk; elj;jg;gLfpd;wd.

tptrhaf; fy;Y}upfs;tptrhaf; fy;Y}upfs;tptrhaf; fy;Y}upfs;tptrhaf; fy;Y}upfs;tptrhaf; fy;Y}upfs;

tptrhaj; jpizf;fj;jpdhy; elhj;jg;gLk; tptrhaf; fy;Y}upfs; Fz;lrhiy>

mq;FZnfhyngy];]> ngy;tpfhiu> tTdpah Mfpa ,lq;fspy; mike;Js;sd.

,f; fy;Y}upfs; %yk; ,uz;L tUl tptrha bg;Nshkhg; ghlnewp elj;jg;gLfpwJ.

,tw;iwj; jtpu fhy;eil cw;gj;jp kw;Wk; Rfhjhuj; jpizf;fsj;jpd; ,uz;L

tUl tpyq;F tsu;g;G bg;Nshkh ghlnewp> fue;jnfhy;iy tpyq;F tsu;g;Gf;

fy;Y}upapy; elhj;jg;gLfpwJ. ,j;jpizf;fsj;ijr; Nru;e;j nfhl;lnjdpahtpy;

mike;Js;s tpyq;F tsu;g;Gg; gapw;rp epiyaj;jpy; tptrhapfSf;Fj; Njitahd

gapw;rp toq;fg;gLfpd;wJ. NkYk;> mk;ghiw `hu;b cau;njhopDl;g epWtdk;>

iety cau; njhopDl;g epWtdk;> nfhOk;G mf;itdh]; epWtdk; Mfpatw;wpd;

%yKk; ,uz;L tUl tptrha bg;Nshkhf; fw;if newpfs; elj;jg;gLfpd;wd.

Vida epWtdq;fs;Vida epWtdq;fs;Vida epWtdq;fs;Vida epWtdq;fs;Vida epWtdq;fs;

tptrhaj;Jld; njhlu;ghd fy;tp trjpfis toq;Fk; mur kw;Wk; mur rhu;gw;w

epWtdq;fs; gy cs;sd.

mur epWtdkhd Nguhjidj; jhtutpaw; G+q;fhtpy; kyu; kw;Wk; myq;fhuj;

jhtuq;fs; njhlu;ghd %d;W khj> MW khj FWq;fhyg; gapw;rp newpfs;

elhj;jg;gLfpd;wd.
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fd;ndhUit tptrha jpizf;fsj;jpy; fhshd; tsu;g;G> Nahfl; jahupg;G Mfpad

njhlu;ghd gapw;rp newpfs; elhj;jg;gLfpd;wd.NkYk;> mDuhjGuj;jpYs;s

mWtilf;Fg; gpe;jpa njhopDl;g epWtdj;jpy; ney;> Vida jhdpag; gapu;fs;>

mtiuag; gapu;fs; (gUg;Gg; gapu;fs;) Mfpadtw;wpd; mWtilf;Fg; gpe;jpa

njhopDl;gk; njhlu;ghd gapw;rp mspf;fg;gLfpwJ. cau; fy;tp mikr;rpd; cau;

njhopDl;gtpay; epWtdq;fshd iety> ̀ hb> yGJit Nghd;w epWtdq;fspy;

tptrhak; rhu;e;j cau; njhopDl;g bg;Nshkh ghlnewpfs; elhj;jg;gLfpd;wd.

NkYk; njhopw;gapw;rp mikr;rpd; fPo; cs;s Fspahg;gpl;b> jk;Gs;s Mfpa

gpuNjrq;fspy; cs;s njhopDl;g fy;Y}upfspYk; tptrhak; rhu;e;j ghlnewpfs;

elj;jg;gLfpd;wd. tptrhaj; jpizf;fsr; Nritf;fhyg; gapw;rp epWtdj;jpdhYk;

gapw;rp newpfs; elj;jg;gLfpd;wJ.

ghlrhiyf; fiyj;jpl;lj;jpy; 6 - 9 juq;fspy; nrad;Kiwj;jpwd;fs; kw;Wk;

njhopDl;gj; jpwd;fs;; ghlk;ClhfTk;> f. ngh. j. rhjhuz> cau; juq;fspy;

tptrhag; ghlj;jpl;lq;fspd; ClhfTk; ghlrhiy kl;lj;jpy; gps;isfSf;F tptrhak;

gw;wpa tpsf;fj;ij toq;f muR eltbf;if vLj;Js;sJ.

,t;thwhf> mur kw;Wk; muR rhuhj epWtdq;fs; %yk; tptrha mgptpUj;jpf;F

fy;tp trjpfs; toq;fg;gLfpd;wd.
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Gdy;

cs;

cUisg;

ghj;jpuk;

ntsp

cUisg;

ghj;jpuk;

msf;Fk; rhb

2. gapu;r;nra;ifapy; fhyepiyapd; nry;thf;F2. gapu;r;nra;ifapy; fhyepiyapd; nry;thf;F2. gapu;r;nra;ifapy; fhyepiyapd; nry;thf;F2. gapu;r;nra;ifapy; fhyepiyapd; nry;thf;F2. gapu;r;nra;ifapy; fhyepiyapd; nry;thf;F

2.1 gapu;r;nra;ifapy; nry;thf;Fr; nrYj;Jk; fhyepiyf; fhuzpfis2.1 gapu;r;nra;ifapy; nry;thf;Fr; nrYj;Jk; fhyepiyf; fhuzpfis2.1 gapu;r;nra;ifapy; nry;thf;Fr; nrYj;Jk; fhyepiyf; fhuzpfis2.1 gapu;r;nra;ifapy; nry;thf;Fr; nrYj;Jk; fhyepiyf; fhuzpfis2.1 gapu;r;nra;ifapy; nry;thf;Fr; nrYj;Jk; fhyepiyf; fhuzpfis

   msj;jy;   msj;jy;   msj;jy;   msj;jy;   msj;jy;

thdpiy thdpiy thdpiy thdpiy thdpiy (Weather)

xU gpuNjrj;jpd; tspkz;lyj;jpy; md;whlk; epyTk;; jd;ikNa mjhtJ

kiotPo;r;rp> ntg;gepiy> tspaKf;fk;> fhw;wpd; Ntfk;> fhw;wpd; jpir> tspapy;

mlq;fpAs;s ePuhtpapd; msT> #upaf; fjpu;g;G Mfpatw;iw cs;slf;fpaNj

thdpiy vdg;gLfpd;wJ.

fhyepiy fhyepiy fhyepiy fhyepiy fhyepiy (Climate)

xU gpuNjrj;jpy; ePz;l fhyj;Jf;F Nkw;gb thdpiyj; juTfis Muha;e;J

mtw;wpd; JizAld; Fwpf;fg;gLk;> mg;gpuNjrj;jpd; ruhrupr; #oy; epiyikNa

fhyepiy vdg;gLfpd;wJ. mjhtJ> ahNjDk; gpuNjrj;jpy; fhzg;gLk; thdpiy

epiyikfspd; ePz;lfhyr; ruhrupNa fhyepiyahFk;.

fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;

•  kiotPo;r;rp •  rhuPug;gjd; •  fhw;W

•  ntg;gepiy •  xsp

,it jtpu tspaKf;fk;> Mtpahjy;> Kfpy;fspd; jd;ik Mfpad njhlu;ghd

tptuq;fSk; thdpiyj; jfty;fisg; ngWtjw;F mtrpakhditahFk;.

kiotPo;r;rp kiotPo;r;rp kiotPo;r;rp kiotPo;r;rp kiotPo;r;rp (Rainfall)

Kfpy;fspypUe;J 1 - 5mm f;F ,ilg;gl;l msTila ePu;j;Jzpf;iffs;

Jspfshf epyj;jpy; tPo;tNj kiotPo;r;rp

vdg;gLk;.

kiotPo;r;rpia mstply;kiotPo;r;rpia mstply;kiotPo;r;rpia mstply;kiotPo;r;rpia mstply;kiotPo;r;rpia mstply;

e pyj ;j py ; t pOk ; kioe Pu ; Nkw ;gug ;g py ;

tbe;NjhLjy;> kz;zpDs; cwpQ;rg;gLjy;

Mfpad fhuzkhf ,of;fg;gltpy;iynadf;

fUJNthkhapd;> mt;thW jiuapy; tPo;e;J

Njq;Fk; ePupd; cau msTg; ngWkhdNk

kiotPo;r;rp vdg;gLfpwJ. kiotPo;r;rpia

msg;gjw;fhf> msT gjpthfhj kiokhdpAk;>

ePupd; msitg; gjpAk; ; tif jd;dpaf;f

kiokhdpAk; gad;gLj;jg;gLfpd;wd.

                              cU 2.1 cU 2.1 cU 2.1 cU 2.1 cU 2.1      msT gjpthfhj tifmsT gjpthfhj tifmsT gjpthfhj tifmsT gjpthfhj tifmsT gjpthfhj tif

        (vspa) kiokhdp        (vspa) kiokhdp        (vspa) kiokhdp        (vspa) kiokhdp        (vspa) kiokhdp

msT gjpthfhj tif kiokhdp gpujhdkhf ehd;F gFjpfisf; nfhz;Ls;sJ.
1. Gdy;
2. cUistbthd ntspg;ghj;jpuk;
3. ePu; Nrfupf;fg;;gLk; cl;Gw cUistbtg; ghj;jpuk;
4. msf;Fk; rhb (tpNrl gbtFf;if nra;ag;gl;l)
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,k;kiokhdpapd; Gdypd; tpl;lk; 12.7cm
MFk;. kioj;Jspfs; Nkw;Gw tpspk;gpy; gl;Lj;
njwpg;giltijj; jtpu;g;gjw;fhf Gdypd;
Nky ;t ps pk ; G k pf nky ;y pajhf
mikf;fg;gl;Ls;sJ. ,e;j cgfuzj;ij
fhyepiy myfpy; itj;J fhiy 9.00 kzpf;F
thrpg;G ngwg;gLk;. cl;Gwj;Nj cs;s
cUistbtg; ghj;jpuj;jpy; Nrfupf;fg;gLk; ePu;
tpNrlkhd msf;Fk; rhbapy; Cw;wg;gl;L
msf;fg;gLk;. ,t;thwhd msf;Fk; rhb
fpilf;fhjtplj;J cl;Gw cUistbtg;
ghj;jpuj;jpy; Nrfupf;fg;gLk; ePu; rhjhuz
msf;Fk; rhbapy; Cw;wg;gl;L mse;J nfhs;sg;gLk;.  kiotPo;r;rpia msf;Fk;NghJ

Fwpg;gpl;l ,lj;jpy; fpilf;Fk; kiotPo;r;rpapd; msT cauj;jpy; vLj;Jf; $wg;gLk;.

,J kpy;ypkPw;wu; (mm) vDk; myfpy; mstplg;gLk;.

fzpj;jiyg; gpd;tUkhW nra;ayhk;.fzpj;jiyg; gpd;tUkhW nra;ayhk;.fzpj;jiyg; gpd;tUkhW nra;ayhk;.fzpj;jiyg; gpd;tUkhW nra;ayhk;.fzpj;jiyg; gpd;tUkhW nra;ayhk;.

cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :

Fwpj;j ehnshd;wpy; msT gjpthfhj kiokhdpapy; Nrfupf;fg;gl;l ePupd;

msT> nghJthd Xu; msf;Fk; rhbapdhy; msf;fg;gl;lNghJ> 10 cm3 Mff;

fhzg;gl;lJ. mg;gpuNjrj;jpy; fpilj;j ,e;j kiotPo;r;rp> cau mstpy; vt;tsT

vdf; fhz;f.

kiokhdpapd; Gdypd; tpl;lk; = 12.7 cm

Gdypd; Miu (r) = 12.7/2 = 6.35 cm

Gdy; thapd; gug;G =      r2

ngwg;gl;l ePup;d; fdtsT = gug;gsT x cauk; (h)

kiokhdpapy; Nrfupf;fg;l;;l ePupd; fdtsT =       r2h

msf;Fk; rhb %yk; mse;J ngwg;gl;l ePupd; fdtsT= 10 cm3

cUistbtr; rhbapy; Nrfupf;fg;gl;l ePupd;

fdtsT = 10 cm3

10 cm3  =      r2h

10 = 22/7 x 6.35 x 6.35 x h

=      10

      (22/7 x 6.35 x 6.35)

ePu;epuypd; cauk; (h) = 0.79 mm

jd;dpaf;f kiokhdpapy; 24 kzp Neuj;Js; Nrfupf;fg;gl;l kioePupd;

msT tiughf jd;dpaf;fkhfg; gjpthFk;. ,f;fUtp%yk; nkhj;j kiotPo;r;rpapd;
msitAk;> kiotPo;r;rp fpilf;fg;ngw;w fhy msitAk; msf;fyhk;. ,jpypUe;J
kiotPo;r;rpapd; nrwpit mstplf;$bajhftpUj;jy; ,e;j cgfuzj;jpd; tpNrl
mD$ykhFk;.

cU 2.2 : jd;dpaf;f kiokhdpcU 2.2 : jd;dpaf;f kiokhdpcU 2.2 : jd;dpaf;f kiokhdpcU 2.2 : jd;dpaf;f kiokhdpcU 2.2 : jd;dpaf;f kiokhdp

π
π

π

π

cm3
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xU Fwpj;j gug;gstpy; fpilj;j kiotPo;r;rpapd; msit fdtstpYk; Fwpg;gplyhk;.

cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:cjhuzk;:

xU n`f;uau; (ha) epyg;gug;gpy; 20 mm kiotPo;r;rp fpilj;jjhapd; me;epyg;gug;gpy;

ngwg;gl;l kioePupd; fdtsit fdkPw;wupy; fhz;f.

epyj;jpd; gug;gsT = 1 ha = 10,000 m2

20

          1000

fpilj;j ePupd; fdtsT = gug;gsT x cauk;

=10000 x 20

  1000

= 200 m3

ml;ltizml;ltizml;ltizml;ltizml;ltiz 2'1 #  2'1 #  2'1 #  2'1 #  2'1 # 2000 ,y; rpy efuq;fspy; fpilf;fg;ngw;w kiotPo;r;rpj; juTfs;,y; rpy efuq;fspy; fpilf;fg;ngw;w kiotPo;r;rpj; juTfs;,y; rpy efuq;fspy; fpilf;fg;ngw;w kiotPo;r;rpj; juTfs;,y; rpy efuq;fspy; fpilf;fg;ngw;w kiotPo;r;rpj; juTfs;,y; rpy efuq;fspy; fpilf;fg;ngw;w kiotPo;r;rpj; juTfs;     (mm)

 epiyak;  [d ngg; khu; Vg; Nk  [{d; [{iy Mf nrg; xf; et br   tU  ruhrup

         k.tP   k.tP

mEuhjGuk; 160.5 113.5 17.3 38.1 51.7 1.2 0.5 31 121 88.7 390 232 1235.5 103.79

gJis 178.3 223.3 59.3 46.2 62.3 24.3 17.9 11.6 229.6 60.1 384.2 194.9 1491.3 184.27

nfhOk;G 102.4 177.9 79.3 168.5 207.5 229.8 31.6 249 312.3 282.6 271.2 119.5 2231.6 185.96

fhyp 235.7 111.9 281 210.3 287.6 191.7 58.7 214.5 323.1 157.3 298.5 145.7 2516.0 209.66

mk;ghe; 139.9 176.2 171.7 20.7 34.4 53.6 44 157.2 98.4 46.5 186.3 56.9 1185.8 98.81

Njhl;il

cU 2.3 : mjpf nrwpTila gUtkio> gjpthFk;tif kiokhdpnahd;wpy; tiuthfg;cU 2.3 : mjpf nrwpTila gUtkio> gjpthFk;tif kiokhdpnahd;wpy; tiuthfg;cU 2.3 : mjpf nrwpTila gUtkio> gjpthFk;tif kiokhdpnahd;wpy; tiuthfg;cU 2.3 : mjpf nrwpTila gUtkio> gjpthFk;tif kiokhdpnahd;wpy; tiuthfg;cU 2.3 : mjpf nrwpTila gUtkio> gjpthFk;tif kiokhdpnahd;wpy; tiuthfg;

   gjpthfpAs;s tpjk;   gjpthfpAs;s tpjk;   gjpthfpAs;s tpjk;   gjpthfpAs;s tpjk;   gjpthfpAs;s tpjk;

mfpilf;fg;ngw;w ePu;epuypd; cauk; =

m
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tiuG 2.1 : tUlhe;j kiotPo;r;rp tiuGtiuG 2.1 : tUlhe;j kiotPo;r;rp tiuGtiuG 2.1 : tUlhe;j kiotPo;r;rp tiuGtiuG 2.1 : tUlhe;j kiotPo;r;rp tiuGtiuG 2.1 : tUlhe;j kiotPo;r;rp tiuG

xsp xsp xsp xsp xsp (light)

GtpapYk; mjidr; #oTs;s tspkz;lyj;jpYk; epfOk; rfy fhyepiy

khw;wq;fSf;Fj; Njitahd rf;jpiaj; jUk; rf;jpKjy; #upad; MFk;.

#upadpypUe;J tUk; Qhapw;Wf; fjpu;g;G ntt;NtW miyePsq;fisf; nfhz;l

miyfshfg; Gtpia milfpd;wJ. gpujhdkhf fopA+jh (Ultra violet), fl;GydhF

(Visible),  nrq;fPo; (Infrared) vd;wthwhf %d;W tifr; #upaf; fjpu;g;Gf;fs; Gtpia

te;jilfpd;wd. ,tw;Ws; fopA+jhf; fjpu;g;Gk;> nrq;fPo;f; fjpu;g;Gk; ntWq;fz;Zf;Fj;

njuptjpy;iy. Gtpia te;jilAk; rf;jpapd; 95%  Qhapw;Wj; jpUrpaj;jpylq;fpAs;s

fopA+jhf; fjpu;fs;> fl;GydhFk; xsp> nrq;fPo;f; fjpu;fs; Mfpatw;whyhdJ.

,jpy; Vwj;jho 50% khd gFjp fl;GydhFk; xspahfNt fpilf;fpd;wJ.

fl;GydhFk; xspfl;GydhFk; xspfl;GydhFk; xspfl;GydhFk; xspfl;GydhFk; xsp

fl;GydhFk; xsp VO epwq;fisf; nfhz;lJ. ,e;epwq;fis mtw;wpd;

miyePsk; mjpfupj;Jr; nry;Yk; xOq;fpy;

Cjh> fUePyk;> ePyk;> gr;ir> kQ;rs;>

nrk;kQ;rs;> rptg;G vd;w xOq;fpy;

Fwpg;gplyhk;. ,e;epwq;fspd; Nru;f;ifahy;

nts;nshsp fpilf;fpd;wJ. tptrha

eltbf;iffspy; fl;GydhFk; xsp %d;W

tpjq;fspy; nry;thf;Fr; nrYj;Jfpd;wJ.

xspapd; nrwpT> xspapd; gz;G> xsp

fpilf;Fk; fhy msT Mfpa %d;W

mk;rq;fSk; tptrhaj;jpy; Kf;fpakhd

itahFk;.

khjhe;j kiotPo;r;rp - #upanttkhjhe;j kiotPo;r;rp - #upanttkhjhe;j kiotPo;r;rp - #upanttkhjhe;j kiotPo;r;rp - #upanttkhjhe;j kiotPo;r;rp - #upantt

cU 2.3 : kpd;fhe;j jpUrpa fl;GydhF xspcU 2.3 : kpd;fhe;j jpUrpa fl;GydhF xspcU 2.3 : kpd;fhe;j jpUrpa fl;GydhF xspcU 2.3 : kpd;fhe;j jpUrpa fl;GydhF xspcU 2.3 : kpd;fhe;j jpUrpa fl;GydhF xsp
 tyak; tyak; tyak; tyak; tyak;
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CjhfUePyk;ePyk;gr;irkQ;rs; nrk;kQ;rs; rptg;G

miyePsk;
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xspf;fhy msit msj;jy;xspf;fhy msit msj;jy;xspf;fhy msit msj;jy;xspf;fhy msit msj;jy;xspf;fhy msit msj;jy;

e hnshd ;w py ;  g p ufhrkhd #u paxs p f pilj ; j

kzpj;jpahyq;fspd; vz;zpf;ifia msg;gjw;fhf #upa

xspu;Tkhdp gad;gLj;jg;gLk;. nghJthf Cambell tif

#upaxspu;TkhdpNa gad;gLj;jg;gLk;. cgfuzj;jpDs;

,lg;gl;Ls;s tpNrl tifahd gjpTf; fljhrpapd; kPJ

cgfuzj;jpYs;s fz;zbf; Nfhsj;jpd; %yk; Qhapw;Wf;

fjpu;fs; Ftpf;fg;gLk;. ,t;thwhff; Ftpf;fg;gLk; Qhapw;Wf;

fjpu;fspdhy; cUthFk; ntg;gk; fhuzkhf tpNrl tifg;

gjpTf; fljhrp fUFk;. ,g;gjpTf;

fljhr p  fUf pAs ;s nkhj ;j

ePsj;jpdhy; Fwpj;j ehspd; Qhapw;W

xspu;T kzpj;jpahyq;fs; fhl;lg;gLk;.

 fpilf;Fk; juTfspd; nrk;ikahdJ

fz;zhbf; Nfhsj;jpd; xspA+L GftpLk; jd;ik> gjpTf;

fljhrpapd; Gyq;$u;ik (czu;jpwd;) Mfpatw;wpy;

jq;fpapUf;Fk;.

xspr;nrwpit msj;jy;xspr;nrwpit msj;jy;xspr;nrwpit msj;jy;xspr;nrwpit msj;jy;xspr;nrwpit msj;jy;

#upaxspr; nrwpit msg;gjw;fhff; #upaf; fjpu;g;Gkhdp gad;gLj;jg;gLfpd;wJ.

,e ;j cgfuzj;j py ; nghUj ;jg ;gl ;Ls ;s <UNyhf ehlhk PJ gjpAk ;

Qhapw;Wf;fjpu;g;gpdhy; epfOk; ntg;gepiy khw;wk; fhuzkhf> mjd;; ePsj;jpy;

Vw;gLk; khw;wk;> nghwpKiw nek;nghd;wpdhy; fbfhunkhd;Wld; ,izf;fg;gl;Ls;s

tiuGj; jhnshd;wpd;kPJ gjpthFk;. ,e;j tiugpypUe;J xU ehspy; fpilf;fg;ngw;w

nkhj;j Qhapw;Wf; fjpu;g;gpd; msitf; fzpf;fyhk;.

fhw;W fhw;W fhw;W fhw;W fhw;W (Wind)

tspkz;lyj;jpy; Xuplj;jpy; ,Ue;J kw;WNkhu; ,lj;Jf;F tsp mire;J nry;tNj

fhw;W vdg;gLfpd;wJ. fhw;Wf;Ff; fjpAk; jpirAk; cz;L. vdNt> mJ xU

fhtpf;fzpakhFk;. fhw;Wf; fhuzkhfNt ntt;NtW ,lq;fspy; mKf;f tpj;jpahrk;

Vw;gLfpd;wJ.

fhw;wpd; fjpia msj;jy;fhw;wpd; fjpia msj;jy;fhw;wpd; fjpia msj;jy;fhw;wpd; fjpia msj;jy;fhw;wpd; fjpia msj;jy;

fhw;wpd; fjpia msg;gjw;fhf mdpykhdp (Anemo

meter) vDk; cgfuzk;  gad;gLj;jg;gLfpd;wJ.

,J epiyf;Fj;jhd xU Nfhypy; nghUj;jg;gl;l

fpilj;jsj;jpy; RoYk; %d;W fpz;zq;fisf;

nfhz;bUf;Fk; . vj ;j pirapypUe ;J fhw ;W

tPr paNghjpYk; xNu jpirapy ; RoYkhW

,f;fpz;zq;fs; %d;Wk; nghUj;jg;gl;Ls;sd. ,e;j

cgfuzj;jpd; %yk; fhw;wpd;fjpia kzpf;F

fpNyhkPw;wupy; ngwyhk;.

fhw;wpd; jpiria mwpjy;fhw;wpd; jpiria mwpjy;fhw;wpd; jpiria mwpjy;fhw;wpd; jpiria mwpjy;fhw;wpd; jpiria mwpjy;

fhw;wpd; jpiria mwptjw;fhfg; gad;gLj;jg;gLk; cgfuzk; fhw;Wj;

cU 2.5 : #upa xspu;TkhdpapycU 2.5 : #upa xspu;TkhdpapycU 2.5 : #upa xspu;TkhdpapycU 2.5 : #upa xspu;TkhdpapycU 2.5 : #upa xspu;Tkhdpapy;; ;; ;

gad ;gLj ;jg ; gLk ; gad ;gLj ;jg ; gLk ; gad ;gLj ;jg ; gLk ; gad ;gLj ;jg ; gLk ; gad ;gLj ;jg ; gLk ; t pNrlt pNrlt pNrlt pNrlt pNrl

tiff; fljhrptiff; fljhrptiff; fljhrptiff; fljhrptiff; fljhrp

cU 2.6 : fhw;Wj; jpirfhl;bAk;cU 2.6 : fhw;Wj; jpirfhl;bAk;cU 2.6 : fhw;Wj; jpirfhl;bAk;cU 2.6 : fhw;Wj; jpirfhl;bAk;cU 2.6 : fhw;Wj; jpirfhl;bAk;

  mdpykhdpAk;  mdpykhdpAk;  mdpykhdpAk;  mdpykhdpAk;  mdpykhdpAk;

mdpykhdp

fhw;Wj; jpirfhl;b

cU 2.4 : Qhapw;WcU 2.4 : Qhapw;WcU 2.4 : Qhapw;WcU 2.4 : Qhapw;WcU 2.4 : Qhapw;W

(#upa) xspu;Tkhdp(#upa) xspu;Tkhdp(#upa) xspu;Tkhdp(#upa) xspu;Tkhdp(#upa) xspu;Tkhdp
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jpirfhl;bahFk;. fhw;Wj; jpirfhl;b nghUj;jg;gl;Ls;s Nfhypd;kPJ gpujhdkhd

jpirfs; ehd;Fk; (tlf;F> fpof;F> njw;F> Nkw;F) Fwpf;fg;gl;bUf;Fk;.

fhw;Wj;jpirfhl;bapd; mk;Gf;Fwp vg;NghJk; fhw;W tUk; jpiria Nehf;fpapUf;Fk;.

ntg;gepiy ntg;gepiy ntg;gepiy ntg;gepiy ntg;gepiy (temperature)

epykl;lj;jpypUe;J 1.2m cauj;jpy; epoypy; itf;fg;gl;l ntg;gkhdpapy; fhl;lg;gLk;

thrpg;Ng tspapd; ntg;gepiy MFk;. ,t;thwhfg; ngWk; ntg;gepiy ngUk;ghYk;

Gtp Nkw;gug;gpy; fhzg;gLk; ntg;gepiyapYk; ghu;f;f> fzprkhd msT

NtWgl;ljhFk;. NkYk;> #upaxsp fpilf;Fk; ehnshd;wpy; GtpkPJ epyTk; ntg;gepiy>

tspkz;ly ntg;gepiyia tpl kpf cau;thdjhFk;. Fspuhd ehspy; GtpkPJ

fhzg;gLk; ntg;gepiy tspkz;ly ntg;gepiyapYk; Fiwtilayhk;.

cau; ntg;gepiyia msj;jy;cau; ntg;gepiyia msj;jy;cau; ntg;gepiyia msj;jy;cau; ntg;gepiyia msj;jy;cau; ntg;gepiyia msj;jy;

Fwpj;j fhy vy;iyapy; Fwpg;gpl;l gpuNjrnkd;wpy; epytpa cr;r ntg;gepiy

,jd;%yk; Fwpj;Jf;fhl;lg;gLk;. ,e;j ntg;gkhdpapy; ,urepuypd; fPNo cs;s

FkpOf;F mz;ikapy; jlnkhd;W fhzg;gLk;. ntg;gepiy cau;Tld; NkNy

vOk; ,urepuyhdJ ntg;gepiy FiwtilAk;NghJ fPNo ,wq;fhJ. ,jd;%ykhf

,t; ntg;gkhdpapypUe;J cau; ntg;gepiyia mstplyhk;.

,opT ntg;gepiyia msj;jy;,opT ntg;gepiyia msj;jy;,opT ntg;gepiyia msj;jy;,opT ntg;gepiyia msj;jy;,opT ntg;gepiyia msj;jy;

xU Fwpj;j fhy ,ilntsapy; Fwpg;gpl;l gpuNjrnkhd;wpy;

epytpa ,opT ntg;gepiyia mstplg; gad;gLj;jg;gLk;

,t;ntg;gkhdpapd; ntg;gepiyj;

j p utk ;  mw ;fNfhy ;  MFk ; .

mw;fNfhypd; kPJ fhl;bnahd;W

kpje;jthW fhzg;gLk;.

ntg;gepiy Fiwtile;J mw;fNfhy;

fPopwq;Fk;NghJ fhl;bAk; fPopwq;Fk;.

g pd ;du ;  ,urkl ; lk ;  NkNy

caUk;NghJ fhl;b NknyohJ.

,jdhy; me;j fhl;bapd; thrpg;G

Fwpj ;j fhyg ;gFjpf ;Fupa ,opT

ntg;gepiyahFk;.,J jtpu rpl;rpd;

cau;T> ,opT ntg;gkhdpfs;

%ykhfTk; ehnshd;wpd; cr;r> ,opT ntg;gepiyfis

mstplyhk;. thrpg;Gfs; ngwg;gl;l gpd; fhl;bfs; cupa ,lj;jpy;

epiyg;gLj;jg;gLk;.

<ug;gjd; <ug;gjd; <ug;gjd; <ug;gjd; <ug;gjd; (humidity)

tspkz;lyj;jpy; cs;s ePuhtpapd; msNt <ug;gjd; vdg;gLfpd;wJ. Fwpj;j

ntg;gepiyapYk;> mKf;fj;jpYk; tspkz;lyj;jpd; xU Fwpj;j fdtsit epuk;gr;

nra;tjw;Fj; Njitahd ePuhtpapd; msTf;Fr; (A) rhu;ghf> mNj ntg;gepiyapYk;>

mKf;fj;jpYk; tspkz;lyj;jpy; mf;Fwpj;j fdtstpy; cz;ikapy; mlq;fpAs;s

ePuhtpapd; rjtPjkhff; (B) fhl;Lk; ngWkhdNk rhuPug;gjd; vdg;gLfpwJ.

tspkz;lyj;jpd; rhuPug;gjd; 70% ,Yk; mjpfupf;Fk;NghJ mJ <uypg;ghd #oy;

vdg;gLk;. rhuPug;gjd; 50% ,Yk; FiwtilAk;NghJ mJ cyu;thd #oy;

cU 2.7 : cau;T> ,opTcU 2.7 : cau;T> ,opTcU 2.7 : cau;T> ,opTcU 2.7 : cau;T> ,opTcU 2.7 : cau;T> ,opT

      ntg;gkhdpfs;      ntg;gkhdpfs;      ntg;gkhdpfs;      ntg;gkhdpfs;      ntg;gkhdpfs;

Fkpo; jlk; ntg;gkhdpj; jputk;

cau;T ntg;gkhdpcau;T ntg;gkhdpcau;T ntg;gkhdpcau;T ntg;gkhdpcau;T ntg;gkhdp

msTj;jpl;lk;

xspGftpL jd;ik

nfhz;l jputk;
tOf;fpf;

Fwpfhl;b

fhl;b
,opT ntg;gkhdp,opT ntg;gkhdp,opT ntg;gkhdp,opT ntg;gkhdp,opT ntg;gkhdp

cU 2.8 : rp;l;rpd;cU 2.8 : rp;l;rpd;cU 2.8 : rp;l;rpd;cU 2.8 : rp;l;rpd;cU 2.8 : rp;l;rpd;

cau ;T ,o pTcau ;T ,o pTcau ;T ,o pTcau ;T ,o pTcau ;T ,o pT

ntg;gkhdpfs;ntg;gkhdpfs;ntg;gkhdpfs;ntg;gkhdpfs;ntg;gkhdpfs;
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vdg;gLk;.

epuk;gyilar; nra;aj; Njitahd ePuhtpapd; msT = A

Vw;fdNt cs;s ePuhtpapd; msT = B

rhuPug;gjd; = B/A x 100

rhuPug;gjid msj;jy;rhuPug;gjid msj;jy;rhuPug;gjid msj;jy;rhuPug;gjid msj;jy;rhuPug;gjid msj;jy;

<ug;gjid msg;gjw;fhf <u - cyu;

Fkpo; ntg;gkhdp> kapuPukhdp Nghd;w

cgfuzq;fs; gad;gLj;jg;gLk;.

<u - cyu; Fkpo; ntg;gkhdpfshf

rhjhuz ,uz;L ntg;gkhdpfs;

gad;gLj;jg ;gLk;. mtw;Ws; xU

ntg;gkhdpapd; Fkpo; k];ypd; Jzpahy;

Rw;wg;gl;L mj;Jzpapd; kWKid

fha;r;rptbj;j ePu; nfhz;l ghj;jpuj;jpy;

mkpo;j;jg;gl;bUf;Fk;. ,J <uf; Fkpo;

ntg ; gkhd p vdg ; gLk ; .  mLj ;j

ntg;gkhdp ,ay;ghfNt cs;sthW

cyu; Fkpo;

ntg;gkhdpahfg;

gad;gLj;jg;gLk;.

,jd; %yk;

# o y ;

ntg ; ge piy

msf;fg;gLk;.

<u - cyu; Fkpo; ntg;gkhdpapy; JzpapD}lhf tUk; ePu;>

FkpOf;F mz;ikapy; #oy; ntg;gepiyahy; MtpahFk;.

,jdhy; mjd; thrpg ;G FiwAk;. cyu; Fkpo ;

ntg ; gkhd pa pdJk ;  <u cyu ;  ntg ; gkhd pa pd ;

thrpg;Gf;fSf;fpilapy; ntg;gepiy NtWghl;ilf; fz;L

mjidj; jug;gl;l ml;ltizAld; xg;gpl;L rhuPug;gjid

mwpe;Jnfhs;s KbAk;.

rhuPug;gjidf; fzpf;Fk; tpjk;rhuPug;gjidf; fzpf;Fk; tpjk;rhuPug;gjidf; fzpf;Fk; tpjk;rhuPug;gjidf; fzpf;Fk; tpjk;rhuPug;gjidf; fzpf;Fk; tpjk;

cyu; Fkpo; ntg;gkhdpapy; thrpg;G = 300C

<uf; Fkpo; ntg;gkhdpapy; thrpg;G = 280C

cyu;Fkpo; thrpg;Gf;Fk;

<uf;Fkpo; thrpg;Gf;Fkpilapyhd

tpj;jpahrk; 30 - 28 = 20C

ml;ltizf;fika ntg;gepiy

tpj;jpahrj;Jf;F mikthd rhuPug;gjd; = 85%

     cU 2.10 : <ukhdpcU 2.10 : <ukhdpcU 2.10 : <ukhdpcU 2.10 : <ukhdpcU 2.10 : <ukhdp

cyu; Fkpo;

ntg;gkhdp
<uf; Fkpo;

ntg;gkhdp

NtWghL

k];ypd;

Jzp

ghj;jpuk;

ePu;

cU 2.9 : <u - cyu; Fkpo; ntg;gkhdpcU 2.9 : <u - cyu; Fkpo; ntg;gkhdpcU 2.9 : <u - cyu; Fkpo; ntg;gkhdpcU 2.9 : <u - cyu; Fkpo; ntg;gkhdpcU 2.9 : <u - cyu; Fkpo; ntg;gkhdp
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cyu;
Fkpopd;
ntg;gepiy

ntg;gepiy

tpj;jpahrk;

ml;ltiz 2.2: <u - cyu; Fkpo; ntg;gkhdp thrpg;Gf;fspypUe;J rhuPug;gjidf; fzpg;gjw;fhfg;

  gad;gLj;jg;gLk; ml;ltiz
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jPtpd;rdpd; jpiujPtpd;rdpd; jpiujPtpd;rdpd; jpiujPtpd;rdpd; jpiujPtpd;rdpd; jpiu

,J Y}tu; ( 5 cm mfyk; nfhz;l fPyq;fshyhd) nfhz;l

gyifapdhy; mikf;fg;gl;l jpiuahFk;. Mdhy; ,J thdpiy

fhuzpia mstpLk; cgfuzkd;W. tsp; ntg;gepiy> <ug;gjd;

Mfpatw;iw msf;Fk; cgfuzq;fs; jPtpd;rdpd; jpiuapDs;

itf;fg;gLk;. ,jdhy; Njitaw;w Kiwapy; ,t;Tgfuzq;fs;

thdpiyj; jhf;fq;fSf;F cs;shtJ jtpu;f;fg;gLk;. mt;thNw

,J tpNrl Kiwapy; mikf;fg;gl;Ls;sikahy;> ,jDs; cs;s

cgfuzq;fisr; #or; rpwe;j fhw;Nwhl;lk; cUthfp Gwr;#oypd;

<ug;gjidAk; ntg;gepiyiaAk; ,jDs; cs;s <ug;gjidAk;>

ntg;gepiyiaAk; rkkhf itj;jpUf;f cjTfpd;wJ.

NkYk;> cgfuzq;fSf;Fg; ghJfhg;Gk; fpilf;fpd;wJ. ,jw;F Nkyhf G+rg;gl;l

nts;is epwk; fhuzkhf fjpu;tPry; jhf;fj;jpw;F cs;shtJ jtpu;f;fg;gLk;.

cgfuz mikg;ig fz;kl;lj;jpw;F nfhz;L tUtjw;fhf 1.5 m cauj;jpy; cgfuzk;

nghUj;jg;gLk;. jpwf;Fk;NghJ #upa xsp cs;Ns nry;tijj;  jLf;f fjTfs;

tlf;F my;yJ njw;Fj; jpirapy; nghUj;jg;gLk;. Vg;uy;10 ,y; ,Ue;J Mf];l;

31 tiu fjT njw;Fj; jpirahfTk; nrg;nuk;gu; 01 ,ypUe;J Vg;uy; 09 tiu

fjT tlf;Fj; jpirahfTk; mikAk; Kiwapy; itf;fg;gLtjw;F Vw;wthW

tUlj;jpy; ,uz;L Kiwapy; Nkw;F tlf;fhfj; jpir khw;wg;gLk;. ,jd; fhuzkhf

khiyapy; #upa xsp ntg;gkhdpfspy; gLtJ jtpu;f;fg;gLk;.

Mtpahjy; Mtpahjy; Mtpahjy; Mtpahjy; Mtpahjy; (evaporation)

jpwe;j ePu;Nkw;gug;nghd;wpypUe;J ePu; Mtpahfpr; nry;Yk;

msNt Mtpahjy; vdg;gLk;. ,jw;nfdf; ftdj;jpw;

nfhs;sg;gLk; Neu myF xU ehs; MFk;. Mtpahjy;

msT kpy;yp kPw;wupy; msf;fg;gLk;. Mtpahjiy msf;Fk;

cgfuzk; Mtpahjy; jl;L (Evaporating Pan) vdg;gLk;.

jw;NghJ 25.4 cm cauKk; 120 cm tpl;lKKila A tifj;

jl;Nl gutyhfg; gad;gLj;jg;gLfpd;wJ. ,J fy;tidRj;;

jfl;bdhy; mikf;fg;gl;Ls;sJld; jhopapd;kPJ tpOk;

   #upa fjpu;tPry; %yk; eilngWk; Mtpahjiy

   ,opthf itj;jpUg;gjw;Fj; jfl;bd; kPJ nts;is epwg;

G+r;R G+rg;gl;bUf;Fk;. ,jid 180 mm tiu ePupdhy; epug;gp epykl;lj;jpy; ,Ue;J 15

cm cauj;jpy; cs;sthW jhq;fpapd;kPJ nghUj;jg;gLk;. ,q;F ePu;kl;lj;ij jl;bd;

cau; tpspk;gpy; ,Ue;J 7.5 cm f;F Fiwahky; itj;jpUf;f Ntz;Lk;. fjpu;g;G>

ntg;gepiy> fhw;wpd; Ntfk;> <ug;gjd;> MtpaKf;fk;

Mfpad Mtpahjypy ; nry;thf ;Fr ; nrYj;Jk;

fhuzpfshFk;.

Mtpahjy; ngWkhdj;ijf; fzpg;gjw;fhf mirahf;

fpzWk; (Still well) nfhSf;fpf; fzpr;rp (Hook guage) vDk;

cgfuzKk; gad;gLj;jg;gLk;. ,J Ntzpaupd;

mstPl;bd; nraw;ghl;bw;Fr; rkkhff; fhzg;gLtjhy;

ePu;kl;l mstpd; cauf; Fiwit rupahf mse;J

nfhs;s KbAk;. Mtpahfpa ePupd; msit msg;gjd;%yk;

ePu;g;ghrd eltbf;iffs; njhlu;ghd KbTfis

Nkw;nfhs;syhk;.

cU 2.11 :cU 2.11 :cU 2.11 :cU 2.11 :cU 2.11 :

jPtpd;rdpd; jpiujPtpd;rdpd; jpiujPtpd;rdpd; jpiujPtpd;rdpd; jpiujPtpd;rdpd; jpiu

cU 2.12 : Mtpahjw;cU 2.12 : Mtpahjw;cU 2.12 : Mtpahjw;cU 2.12 : Mtpahjw;cU 2.12 : Mtpahjw;

    jl;L    jl;L    jl;L    jl;L    jl;L

cUcUcUcUcU 2.13 2.13 2.13 2.13 2.13::::: mirah mirah mirah mirah mirahf;f;f;f;f;

fpzWk; nfhSf;fpfpzWk; nfhSf;fpfpzWk; nfhSf;fpfpzWk; nfhSf;fpfpzWk; nfhSf;fpf;f;f;f;f;

fzpr;rpAk;fzpr;rpAk;fzpr;rpAk;fzpr;rpAk;fzpr;rpAk;
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kioehl;;fspy; Mtpahjiy msf;Fk;NghJ> Mtpahjypd; Muk;g thrpg;Gld;

kiotPo;r;rpg; ngWkhdj;ijf; $l;ba gpd;du; Mtpahjiyf; fzpf;f KbAk;;.

Mtpahjy; jl;bd; Ke;ija ehs; thrpg;G 170 mm MFk;. kWehs; ngw;w thrpg;G

175 mm MFk;. mg;gpuNjrj;jpy; ,d;W 10 mm kio fpilj;jJ. mg;gpuNjrj;jpd;

Mtpahjy; ngWkhdj;ijf; fzpf;Ff.

c-k; :

Mtpahjy; jl;bd; Ke;ija ehs; thrpg;G = 170 mm

kiotPo;r;rp msT = 10 mm

Mtpahjy; jl;bd; nkhj;j thrpg;G = 180 mm

,d;iwa thrpg;G = 175 mm

/ Mtpahjy; = 180 - 175 mm

= 5mm

2.2 gapu;r;nra;ifapy; fhiyepiyf; fhuzpfs; nry;thf;F nrYj;Jk; tpjk;2.2 gapu;r;nra;ifapy; fhiyepiyf; fhuzpfs; nry;thf;F nrYj;Jk; tpjk;2.2 gapu;r;nra;ifapy; fhiyepiyf; fhuzpfs; nry;thf;F nrYj;Jk; tpjk;2.2 gapu;r;nra;ifapy; fhiyepiyf; fhuzpfs; nry;thf;F nrYj;Jk; tpjk;2.2 gapu;r;nra;ifapy; fhiyepiyf; fhuzpfs; nry;thf;F nrYj;Jk; tpjk;

1. kiotPo;r;rp 1. kiotPo;r;rp 1. kiotPo;r;rp 1. kiotPo;r;rp 1. kiotPo;r;rp (Rainfall)
tspkz;lyj;jpYs;s ePuhdJ> jputkhfNth jpz;khfNth epyj;jpy; tPo;tNj gbTtPo;;r;rp
(Precipitation) vdg;gLk;.
cjhuzk; : gdp> J}wy;kio> Myq;fl;b kio> kiog;gdp

ePu;tl;lk; (Hydrological cycle)
Gtpf;Nfhsj;jpd; Xuplj;jpy; ,Uf;Fk; ePu;>
ntt;NtW tpjq;fspy; ntt;NtW
,lq;fspy; ntt;NtW fhyg;gFjpfisf;
fle;J kPz;Lk; Muk;g ,lj;ij milAk;
Njhw;wg;ghL ePu;tl;lk; vdg;gLfpd;wJ.

c-k; : flypYs;s ePu; Mtpahfp
tspkz;lyj;ij mile;J xLq;fp
kioahf epyj;jpy; tPo;e;J kz;
Nkw ; g ug ; g pd ;  to p Na my ;yJ
kz;zpD}lhfr; nrd;W MWfs;>
mUtpfis mile;J kPz;Lk; fliy

miljy;.

Mtpahjy;> MtpAapu;g;G> tspkz;lyr; Rw;Nwhl;lk;> xLq;fy;> gbTtPo;r;rp> Nkw;gug;gpy;

Xbtopjy;> CLtbjy;> epyf;fPo;ePu; mirT Nghd;w nray;fs; ePu;tl;lj;jpy; ,lk;ngWk;

Njhw;wg;ghLfshFk;.

Nkw;gb nraw;ghLfSs; Mtpahjy; kw;Wk; MtpAapu;g;G Mfpad %yk;

tspkz;lyj;Jf;Ff; fpilf;Fk; ePuhtp ntt;NtW jpirfspy; Rw;Nwhl;lkhfr; nrd;W

tspkz;lyj;jpd; Nkw;gFjpapy; jho;ntg;gepiyapy; xLq;fp Kfpy;fs; cUthFk;.

gpd;du; mk;Kfpy;fspypUe;J Gtpf;F kio fpilf;Fk;.

MtpAapu;g;G #uparf;jp

Mtpahjy;

MtpAapu;g;G

gbTtPo;r;rp

Mtpahjy;

CLtbjy;

Xbtopjy;

MW epyj;jb ePu;

cU 2.14 : ePu;tl;lk;cU 2.14 : ePu;tl;lk;cU 2.14 : ePu;tl;lk;cU 2.14 : ePu;tl;lk;cU 2.14 : ePu;tl;lk;
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ePu;tl;lj;jpd; ntt;NtW $Wfs; kw;Wk; nrad;Kiwfs; Mfpad kdpjdpd; jiyaPL

fhuzkhf khw;wkilAk;. mjhtJ nraw;ifkio nghoptpj;jy;> Mtpahjiyf;

Fiwj;jy; (%Lgilaply;)> kz;zpDs; ePu; CLtbAk; Ntfj;ij khw;Wjy;>

Nkw;gug;gpy; tope;NjhLtijf; fl;Lg;gLj;Jjy;> epyf;fPo;ePiu Nkw;gug;Gf;Ff; nfhz;L

tUjy; (Foha;f;fpzW %yk;) Nghd;w nray;fis cjhuzkhff; Fwpg;gplyhk;.

,r;nray;fs; ePu;tl;lj;jpd;kPJ rhjfkhd tifapYk; ghjfkhd tifapYk;

nry;thf;Fr; nrYj;j ,lKz;lhifahy; mit Fwpj;Jf; ftdQ; nrYj;JtJ

mtrpakhFk;.

kiotPo;r;rp Vw;gLk; tpjk;kiotPo;r;rp Vw;gLk; tpjk;kiotPo;r;rp Vw;gLk; tpjk;kiotPo;r;rp Vw;gLk; tpjk;kiotPo;r;rp Vw;gLk; tpjk;

Gtpapd; kj;jpa Nfhl;Lf;F 300 tlf;fpYk; 300 njw;fpYk; mKf;fk; $ba ,uz;L

tyaq;fs; mike;Js;sd. kj;jpaNfhl;Lf;F mz;ikapy; mKf;fk; Fiwe;j

gl;bnahd;W mike;Js;sJ. mKf;fk; Fiwe;j gpuNjrj;ij Nehf;fpa cijg;G

fhuzkhf mKf;fk; $ba gpuNjrj;jpypUe;J kj;jpa Nfhl;il Nehf;fpf; fhw;W

tPRk;. tltiuf;Nfhsj;jpd; mKf;fk; $ba gl;bapypUe;J kj;jpa Nfhl;il Nehf;fp

tPRk; fhw;W> tlfpof;Fj; jpirA+lhf mKf;fk; Fiwe;j gl;bia milAk;.

mt;thNw njd;diuf;Nfhsj;jpypUe;J tPRk; fhw;W njd;fpof;Fj; jpirA+lhf mKf;fk;

Fiwe;j gl;bia milAk;. xd;Wf;nfhd;W vjpu;j;jpirapy; tPRk; ,f;fhw;Nwhl;lq;fs;

kj;jpa Nfhl;ilr; #oTs;s xU tyaj;jpy; xd;iwnahd;W re;jpf;Fk;. madkz;lyg;

gpuNjr thdpiyiaj; jPu;khdpg;gjpy; ,j;Njhw;wg;ghL Kf;fpaj;Jtk; ngWfpwJ.

tltiuf; Nfhsj;jpypUe;Jk; njd;diuf;

Nfhsj;jpypUe;Jk; tPRk; fhw;Wf;fs; re;jpf;Fk;

tyak; ,il mad FtpT tyak; vdg;gLk;.

mad tyag ;  g p uNjr fhye piyiaj ;

jPu;khdpg;gjpy; ,J Kf;fpaj;Jtk; ngWfpd;wJ.

,il madf; FtpT tyaj;jpd;; mikT mjd;

nraw;ghL Mfpatw;Wf;F mikaNt ,yq;ifapd;

thdpiy epiyikfs; jPu;khdpf;fg;gLk;. ,il

mad FtpT tyak; ,yq;iff;Fr; rhu;ghf

tfpf;Fk; miktpd;gb> ,yq;ifapD}lhf tPRk;

f hw ; Nwhl ; lq ; fs ;  kw ;Wk ;  thd piyf ;

Nfhyj;Jf;fika tUlj;Jf;Fs; epyTk; thdpiy

epiyikfs; g pujhdkhf ehd ;F gUt

fhyq;fshf tFj;Jf; fhl;lg;gLk;. mjw;fika

,yq;ifapy; ehd;F gpujhd fhyepiyg;

gUtq;fs; epyTfpd;wd.

,yq;ifapy; njhopw;gLk; kiotPo;r;rpg; nghwpKiwfs; tUkhW

1. gUtf; fhw;Wf;fs; (monsoons) njd;Nky;> tlfPo; gUtf;fhw;W kio

2. Nkw;fhTifr; nrad;Kiwfs; (convention) - Nkw;fhTif kio

3. thdpiyj; njhFjpfs; (Weather Systems)

,yq;ifapd; kiotPo;r;rpg; gUtq;fs;,yq;ifapd; kiotPo;r;rpg; gUtq;fs;,yq;ifapd; kiotPo;r;rpg; gUtq;fs;,yq;ifapd; kiotPo;r;rpg; gUtq;fs;,yq;ifapd; kiotPo;r;rpg; gUtq;fs;

1. Kjyhk; ,ilg;gUtf; fhw;Wg; gUtk;

2. njd;Nky; gUtf; fhw;Wg; gUtk;

3. ,uz;lhk; ,ilg;gUtf; fhw;Wg; gUtk;

4. tlfPo;g; gUtf; fhw;Wg; gUtk;

,e;j kiotPo;r;rpfs; gpd;tUk; tpjq;fspy; fpilf;Fk;.

cU 2.15 : ,il mad FtpTcU 2.15 : ,il mad FtpTcU 2.15 : ,il mad FtpTcU 2.15 : ,il mad FtpTcU 2.15 : ,il mad FtpT

    tyak;    tyak;    tyak;    tyak;    tyak;
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1. njd;Nky; gUtf;fhw;W kio1. njd;Nky; gUtf;fhw;W kio1. njd;Nky; gUtf;fhw;W kio1. njd;Nky; gUtf;fhw;W kio1. njd;Nky; gUtf;fhw;W kio

tltiuf ;  Nfhsj ;j py ;

Nfhilfhyk ; Muk ;g pf ;Fk ;NghJ

ntg;gepiy cau;tjdhy; mKf;fk;

FiwAk;. ,e;j jho;mKf;fj;ij

rkg;gLj;Jtjw;F njd;gFjpapy; ,Ue;J

tlf;fpw;F tPRk; fhw;wpd; mKf;fk;

mjpfupg ;gJld; tlf;fpy; ,Ue;J

njw;Fj;jpir Nehf;fp tPRk; fhw;wpd;

mKf;fk; FiwAk;. ,jdhy; ,ilmad

Ftpa tyak; ,yq;ifapd; tlf;Fj;

jpirf;F ,lk;ngaUk;. ,f;fhw;Wld;

nfhz;L tug ;gLk; ngUksthd

ePuhtpapdhy; njd;Nky; gUt kio

Njhd;Wk;.

njd;Nky; gUtf;fhw;W Nk khjj;jpd; ,uz;lhtJ thuj;jpy; ,Ue;J Mf];l; khj

my;yJ nrg;lk;gu; khj Kjy; thuk; tiu ,yq;ifapD}lhf tPRfpd;wJ. njd;Nky;

fhw;Nwhl;lj;jpd; ngUk;gFjp> njd; ,e;J rKj;jpuj;jpD}lhf tPRtjhy;> mf;fhw;Wld;

fzprkhd ePuhtpj; jpzpT NrUk;. ,jd;tpisthf tspkz;lyj;jpd; fPo;g;gFjpapy;

Vwj;jho 3 - 4 fpNyhkPw;wu; tiuapyhd gFjpapy; rhuPug;gjd; 75% ,Yk; $Ljyhd

msTf;F mjpfupf;Fk;.

Vwj;jho Ie;J khjq;fs; tiuahd ,f;fhyg;gFjpy; epyTk; ,g;gUtf;fhw;Wf;

fhyj;jpy; ,yq;ifapd; njd;Nky; gpuNjrq;fSf;Nf mjpf kio fpilf;Fk;.

,f;fhw;Nwhl;lj;jpy; mlq;fpAs;s ePuhtp kiotPo;r;rpahfg; nghope;j gpd;du; ehl;bd;

fpof;F> tlkj;jpa> cyu;tyag; gpuNjrq;fSf;$lhf cyu; fhw;whf tPRk;.

gUtkio> ehspd; ve;jnthU Neuj;jpYk; nga;ayhk;. vdpDk;> fhiy> khiy

NtisfspNyNa mjpf kio fpilf;fpd;wJ. ,jw;F fhiy> khiy Ntisfspy;

tspkz;lyj;jpd; fPo;g;gFjpapy; fhzg;gLk; Fiwe;j ntg;gepiy fhuzkhFk;.

gUtf;fhw;W ePuhtpapdhy; epuk;gpf; fhzg;gLtjhy; kioJspfs; ,yFtpy; cUthFk;.

njd;Nkw; gUtf;fhw;Wf; fhyk; KOtJk; kio rPuhfg; nga;tjpy;iy.

mf;fhyg;gFjpapy; rpyNtisfspy; XupUthuq;fs; ntJntJg;ghd cyu;thd

kioaw;w thdpiy fhzg;gLk;. ,yq;ifapd; maw;gpuNjrj;jpy; fhw;W tPRk;

Nfhyk; ,jpw; nry;thf;Fr; nrYj;Jk;. ,e;epiyikia ngUk;ghYk; njd;Nkw;

gUtf;fhw;Wf; fhyj;jpd; ,Wjpg;gFjpapy; (Mf];l;> nrg;uk;gu; khjq;fspy;) fhzyhk;.

njd;Nkw; gUtf;fhw;W kio cyu;tyaj;Jf;Ff; fpilf;fhjNghjpYk; vjpu;ghu;f;fg;gLk;

njd;Nkw;gUt kio cupa fhyj;jpy; cupa mstpy; fpilj;jyhdJ ,yq;ifapy;

cyu;tya ePu;g;ghrdj;jpd;kPJ ngUksTf;Fr; nry;thf;Fr; nrYj;Jk;. kfhtypj;

jpl;lk;> rkdyNttj;jpl;lk;> cltsitj; jpl;lk; Nghd;w nraw;wpl;lq;fspd;

ePu;g;Nghrpg;Gg; gpuNjrq;fs;> ngUk;ghYk; njd;Nky; gUtf;fhw;W kio %yk;

Nghrpg;igg; ngWfpd;wikNa mjw;fhd fhuzkhFk;.

,il mad

FtpT tyak;

kj;jpa NfhL

mjpf mKf;fk; nfhz;l gpuNjrk;

cU 2.16 : ,il mad FtpT tyak;cU 2.16 : ,il mad FtpT tyak;cU 2.16 : ,il mad FtpT tyak;cU 2.16 : ,il mad FtpT tyak;cU 2.16 : ,il mad FtpT tyak;

tlgFjpia Nehf;fp ,lk;ngaUjy;tlgFjpia Nehf;fp ,lk;ngaUjy;tlgFjpia Nehf;fp ,lk;ngaUjy;tlgFjpia Nehf;fp ,lk;ngaUjy;tlgFjpia Nehf;fp ,lk;ngaUjy;
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2. tlfPo;g; gUtf;fhw;W kio2. tlfPo;g; gUtf;fhw;W kio2. tlfPo;g; gUtf;fhw;W kio2. tlfPo;g; gUtf;fhw;W kio2. tlfPo;g; gUtf;fhw;W kio

njd;diuf;Nfhsj;jpy; ntg;gepiy mjpfupj;J mKf;fk; Fiwtjdhy; mq;F

Nfhilfhyk; Njhd;WfpwJ. ,jdhy; Njhd;Wk; jhoKf;fj;ijr; rkg;gLj;Jtjw;F

tlf;fpypUe;J njw;Ff;F tPRk; fhw;wpd; mKf;fkhdJ njw;fpypUe;J tlf;fpw;F

tPRk; fhw;wpd; mKf;fj;ijtpl mjpfkhFk;. ,jdhy;> ,il mad FtpT tyak;

,yq;ifapd; njd; gpuNjrj;ij Nehf;fp efUfpd;wJ. ,f;fhw;Wld; tUk; ePuhtpapdhy;

tlfPo;g; gUt kio cUthfpwJ.

,yq;iff;F tlf;Nf mike;Js;s gpuNjrj;jpd; ngUk;gFjp> ,e;jpahtpd; jiuiaAk;>

fpof;Fg; gpuNjrk; Vwj;jho Kw;WKOjhf rKj;jpuj;ijAk; (tq;fhs tpupFlh)

mz;bAs;sikahy;> tlfPo;g; gUtf;fhw;W tPRk; topapd; ngUk;gFjp jiu

rhu;e;jjhFk;. vdNt> ,f;fhw;Nwhl;lq;fSld; ePuhtp Nru;jy; FiwthdjhFk;.

kioiaj; jUk; Kfpy;fspd; tpUj;jp Fiwthdjhifahy; ngUk;ghYk; ,ilntg;g

thdpiyNa ehnlq;Fk; fhzg;gLk;.

tlfPo;g; gUtf;fhw;W tl ,e;jpag; gpuNjrj;Jf;$lhf

tPRk;NghJ mjd; ngUk;gFjp jiuapD}lhfr;

nry;tjhy; mf;fhw;Wld; mjpfstpy; ePuhtp

Nru;tjpy;iy. vdNt> fpilf;Fk; kiotPo;r;rpapd;

msTk; nrwpTk; FiwthdjhFk;. ,k;kio rhu;e;j

thdpiy etk;gu; %d;whk; thuk; njhlf;fk;

ngg;utup ,Wjptiu ,yq;ifapy; epyTk;.

cU 2.17 : ,il mad FtpTtyak;cU 2.17 : ,il mad FtpTtyak;cU 2.17 : ,il mad FtpTtyak;cU 2.17 : ,il mad FtpTtyak;cU 2.17 : ,il mad FtpTtyak;

njd;gFjpia Nehf;fp ,lk;ngaUjy;njd;gFjpia Nehf;fp ,lk;ngaUjy;njd;gFjpia Nehf;fp ,lk;ngaUjy;njd;gFjpia Nehf;fp ,lk;ngaUjy;njd;gFjpia Nehf;fp ,lk;ngaUjy;

3. ,ilg; gUtf;fhw;W kio3. ,ilg; gUtf;fhw;W kio3. ,ilg; gUtf;fhw;W kio3. ,ilg; gUtf;fhw;W kio3. ,ilg; gUtf;fhw;W kio

,uz;L gUtf;fhw;Wg; gUtq;fSf;fpilNa> ,ilg;gUtf;fhw;Wg; gUtnkhd;W

Vw;gLk;. vdNt> ,yq;ifapy; xU tUlj;Js; ,uz;L ,ilg;gUtf; fhw;Wg;

gUtq;fs; epyTk;.

1. khu;r; - Vg;uy; khjq;fspy; KjyhtJ ,ilg;gUtf; fhw;Wf; fhyk;

2. xf;Nuhgu; - etk;gu; khjq;fspy; ,uz;lhk; ,ilg;gUtf; fhw;Wf; fhyk;

,g;gUtq;fspy; ,il mad FtpT tyak; ,yq;iff;$lhfNth kpf mzpj;jhfNth

nraw;gLk;. ,jidj; jhoKf;fg; gpuNjrk; tpUj;jpailtjw;F VJthd ,ay;Gfisf;

nfhz;l xU tyakhff; Fwpg;gplyhk;. ,q;F jhoKf;f tyak; cUthfpd;wikahy;>

,t;tyaj;Js; Nkw;fhTif Kfpy;fs; ngUkstpy; cUthFk;. vdNt> khiy

Ntisfspy; ,bAld; $ba kio nga;a ,lKz;L.

,ilg;gUtf;fhw;Wf; fhyq;fspy; epyNkw;gug;Gf;F mz;ikapYs;s #oy; kpf

mikjpahff; fhzg;gLk;. #upNahjak; njhlf;fk; ez;gfy; tiuapy; rpwpjsT

Kfpy;fisf; nfhz;l my;yJ Kfpy;fs; mw;w ePythdj;ijf; fhzyhk;.

,f;fhyg;gFjpapy; gLk; #upaf;fjpu;fs; fhuzkhf epyNkw;gug;gpd; ntg;gepiy

mjpfupj;J> fPo;kl;l tspg;gilfs; cWjpaw;w epiyia mile;J Nky;Nehf;fpr;

nry;yj; njhlq;Fk;. ,jd; tpisthf ehl;bd; cl;gpuNjrq;fspy; RahjPdkhd

mjpf mKf;fk; nfhz;l gpuNjrk;

,il mad FtpT tyak;

kj;jpaNfhL
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Nkw;fhTifNahl;lq;fs; cUthFk;. vdNt> ez;gfiyj; jhz;Lk;NghJ ehl;bd;

cl;gpuNjr kiyg;gFjpfspy; jpus;Kfpy;fs; tpUj;jpailAk;. ngUk;ghyhd

re;ju;g;gq;fspy; gpw;gfy; 2.00kzpapd; gpd; me;j kiyg; gpuNjrq;fspy; ,b kpd;dYld;

kio nga;Ak;.

ehl;bd; cl;gpuNjrq;fspy; Vw;gLk; ,bAld; $ba kio> gpd;du; khiyahFk;

NghJ fiuNahug; gpuNjrq;fis Nehf;fpg; guTk;. vdpDk;> es;sputhFk;NghJ

thdpy; cLf;fs; njd;gLk; msTf;fika Kfpy;fs; mw;Wg;Ngha;tpLk;. #upNahja

ntJntJg;Gld; kw;WnkhU gpufhrkhd fhiyg;nghOJld; mLj;jehs; njhlq;Fk;.
,f;fhyj;jpy; ntJntJg;ghd <ug;gjd;kpf;f #oy; fhzg;gLk;. ,J clYf;F
mnrsfupakhd xU thdpiy epiyikahFk;.

thdpiyj; njhFjpfs; thdpiyj; njhFjpfs; thdpiyj; njhFjpfs; thdpiyj; njhFjpfs; thdpiyj; njhFjpfs; (((((Weather Systems)))))

tspkz;ly mKf;fj;jpy; Vw;gLk; khw;wq;fs; fhuzkhf ahNjDNkhu; ,lj;jpy;
epyt Ntz;ba fhyepiy epiyikapy; jw;fhypfkhf vdpDk;> mjpfkhf epfOk;
khw;wq;fs; thdpiyj; njhFjpfs; vdg;gLk;. ,yq;iff;F mz;ikapy; mike;Js;s
tq;fhs tpupFlhg; gFjpapy; ,t;thwhd thdpiyj; njhFjpfs; mbf;fb Vw;gLk;.
,t;thdpiyj; njhFjpfis gpujhdkhf %d;W fl;lq;fshf tFj;Jf; fhl;lyhk;.

1. fPo;kl;l tspkz;lyj;jpy; Vw;gLk; Fog;gepiyfs; my;yJ jhoKf;fg; gpuNjrq;fs;
2. mKf;ftpwf;fq;fs; (Depressions)

3. #whtsp (Cyclone)

Gtpapay; mikT> mjpf Nkw;fhTifr; nrad;Kiw> ntg;gepiy> nfhupNahypa
tpir Nghd;w ngsjpff; fhuzpfshy; Gtpapy; ahNjDk; Xuplj;jpy; mKf;fk;>
mjidr; #oTs;s gpuNjrj;jpd; mKf;fj;ijtplf; Fiwthdjhf ,Uf;f ,lKz;L.
mg;NghJ Fiwe;j mKf;fk; nfhz;l ,lj;ij Nehf;fpr; #oTs;s gpuNjrq;fspypUe;J
fhw;W tPRk;. ,t;thwhf tUk; fhw;Nwhl;lk; njhlu;e;J xNu ,lj;jpy; Njq;fpapUf;f
Kbahjhifahy; ,jd; xUgFjp epiyf;Fj;jhf ,lk;ngaUk;. ,jd;tpisthf
jhoKf;fKila gFjpfs; NkYk; tpUj;jpaile;J> mKf;f ,wf;fkhf khWk;.
rpy re;ju;g;gq;fspy; ,J #whtspahf khw ,lKz;L. ,r;#whtspfs; cyfpd;
ntt;NtW gpuNjrq;fspy; ntt;NtW ngau;fshy; miof;fg;gLk;.

fhw;wpd; Ntfj;ijf; fUj;jpw; nfhz;Nl> thdpiyj; njhFjpfs; %d;W tifahf
tifg;gLj;jg;gl;Ls;sd. cyfpd; ntt;NtW ehLfspy; fhw;wpd; Ntfk; ntt;NtW
ngWkhdq;fisf; nfhz;ljhftpUf;Fk;.

ml;ltiz 2.3 : ,e;J rKj;jpuj;ijr; #oTs;s gpuNjrq;fspy; gad;gLj;jg;gLk; ghFghLml;ltiz 2.3 : ,e;J rKj;jpuj;ijr; #oTs;s gpuNjrq;fspy; gad;gLj;jg;gLk; ghFghLml;ltiz 2.3 : ,e;J rKj;jpuj;ijr; #oTs;s gpuNjrq;fspy; gad;gLj;jg;gLk; ghFghLml;ltiz 2.3 : ,e;J rKj;jpuj;ijr; #oTs;s gpuNjrq;fspy; gad;gLj;jg;gLk; ghFghLml;ltiz 2.3 : ,e;J rKj;jpuj;ijr; #oTs;s gpuNjrq;fspy; gad;gLj;jg;gLk; ghFghL

 thdpiyj; njhFjpapd; ngau;thdpiyj; njhFjpapd; ngau;thdpiyj; njhFjpapd; ngau;thdpiyj; njhFjpapd; ngau;thdpiyj; njhFjpapd; ngau;  fhw;wpd; fhw;wpd; fhw;wpd; fhw;wpd; fhw;wpd; rpwg;gpay;Gfs;rpwg;gpay;Gfs;rpwg;gpay;Gfs;rpwg;gpay;Gfs;rpwg;gpay;Gfs;

 fjp  fjp  fjp  fjp  fjp (kmph)

•  jhoKf;fg; gpuNjrq;fs; (Low pressure)     < 27 vy;yhj; jpirfspypUe;Jk;

fhw;W tPRk;.

•  mKf;ftpwf;fq;fs; (Depressions)     28 - 60 njhFjpapy; ‘fz;’ (eye)

cUthftpy;iy@ ,bAld;

$ba kio nga;Ak;.
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•  Gay; (tropical storms)     61 - 114 #whtspia xj;j fhw;Wr;

Rw;Nwhl;lj;ijf; nfhz;lJ.

vdpDk;> ‘fz;’ (eye)

cUthftpy;iy.

•  #whtsp / ijG+d; / ngUk;Gay;     > 115 fLikahd fhw;W> ,bAld;

  (Cyclone / Typhoon / Harricane)  $ba kio nga;Ak;.

tiff;FupathW ‘fz;’ (eye)

cUthfpapUf;Fk;.

‘fz;’ Gaypd; kj;jpa gFjpapy; fhzg;gLk;> fhw;Wld; $ba njspthd thdpiyiaf;
nfhz;l gpuNjrk;.

thdpiyj; njhFjpnahd;W #whtspahf tpUj;jpailtjw;F Kjd;ikahd rpy
Njitfs; G+u;j;jpahjy; mtrpakhFk;.

1. rKj;jpu ntg;gepiy 270C apYk; mjpfupf;f Ntz;Lk;.
2. epiyf;Fj;Jj; jpirapy; ntt;NtW kl;lq;fSf;F ,ilNa fhw;wpd;
  fjpAk; jpirAk; khw;wkiljy;. (Shear zone - nfha;T tyak;) kpff;
   Fiwthf ,Uj;jy; Ntz;Lk;. jhiu (jet) Xl;lk; Nghd;w fhw;W Xl;lq;fs;
  cau; thdj;jpy; fhzg;glyhfhJ
3. nfhupNahypR tpir G+r;rpaj;Jf;F mz;kpajhf ,Uj;jyhfhJ. (vdNt>
  kj;jpa Nfhl;Lf;F (equator) mUNf #whtsp cUthtjpy;iy.)

nfupNahypR tpirnfupNahypR tpirnfupNahypR tpirnfupNahypR tpirnfupNahypR tpir
tsp> rKj;jpuk; Mfpad mlq;fyhf Gtp Nkw;gug;gpy; RahjPdkhf mirAk;
vg;nghUspd; kPJk; Gtpr;Row;rp fhuzkhf Vw;gLk; tpir nfupNahypR  tpir
vdg;gLk;. ,e;j tpir fhuzkhf ,t;thW RoYk; nghUspd; jpirapy; khw;w
Nkw;gLk;. tltiuf; Nfhsj;jpy; mj;jpirahdJ tyJgf;fk; jpUk;gpAk; njd;diuf;
Nfhsj;jpy; mj;jpir ,lJ gf;fk; jpUk;gpAk; fhzg;gLk;.

tq;fhs tpupFlhg; gpuNjrj;jpy; xf;Nuhgu; njhlf;fk; [dtup tiuapyhd fhyj;Js;>
,t;thwhd thdpiyj; njhFjpfs; ,ilapilNa cUthf ,lKz;L. mj;njhFjpfs;
#whtspahf tpUj;jpailAk; rhj;jpak; etk;gu;> bnrk;gu; khjq;fspy; cau;thdjhff;
fhzg;gLk;. tq;fhs tpupFlhg; gpuNjrk; #whtspfs; cUthFk; gpuNjrkhapDk;
mit ,yq;iff;F Clhf tPRk; rhj;jpak; rhu;gstpy; FiwthdjhFk;. thdpiyg;
gjpTfspd;gb fle;j 100 tUlq;fspy;> 16 jlitfs; khj;jpuNk #whtspfs;
tPrpAs;sd. mtw;Ws; 10 jlitfs; bnrk;gu; khjj;jpNyNa ,lk;ngw;Ws;sd.

#iwf;fhw;W kio#iwf;fhw;W kio#iwf;fhw;W kio#iwf;fhw;W kio#iwf;fhw;W kio
tspkz;lyj;jpy; cUthFk; jhoKf;fk; fhuzkhfr; #iwf;fhw;W kio

Vw;gLk;. Ntfkhd fhw;Wk;> 2 - 3 ehl;fs;tiu ePbf;Fk; kioAk; ,jd;
rpwg;gpay;GfshFk;. nghJthf bnrk;gu; khjj;jpNyNa ,k;kio fpilf;Fk;. ,k;kio
jhtuq;fSf;Fk;> tpyq;FfSf;Fk; ghjpg;ig Vw;gLj;jj;jf;fjhFk;.

,yq;ifapd; kiotPo;r;rpf; NfhyKk; gapu;r;nra;ifg; Nghfq;fSk;,yq;ifapd; kiotPo;r;rpf; NfhyKk; gapu;r;nra;ifg; Nghfq;fSk;,yq;ifapd; kiotPo;r;rpf; NfhyKk; gapu;r;nra;ifg; Nghfq;fSk;,yq;ifapd; kiotPo;r;rpf; NfhyKk; gapu;r;nra;ifg; Nghfq;fSk;,yq;ifapd; kiotPo;r;rpf; NfhyKk; gapu;r;nra;ifg; Nghfq;fSk;
NkNy tptupf;fg;gl;l> xd;wpypUe;njhd;W NtWgl;l ,uz;L kiotPo;r;rpg;
nghwpKiwfs; ,iztjhy; ,yq;ifapy; rpWNghfk;> ngUk;Nghfk; vDk; ,uz;L
gapu;r;nra;ifg; Nghfq;fs; cUthfpAs;sd.
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rpWNghfk; rpWNghfk; rpWNghfk; rpWNghfk; rpWNghfk; (yala)

khu;r; njhlf;fk; Mf];l; tiuapyhd fhyk; rpWNghfkhFk;. Kjyhk;

,ilg;gUtf;fhw;W> njd;Nkw; gUtf;fhw;W Mfpatw;wpd; %yk; rpWNghf

gapu;r;nra;iff;F kio fpilf;Fk;. vdpDk;> njd;Nky; gUtf;fhw;W kio

cyu;tyaj;Jf;Fk; ,iltyaj;jpd ; ngUk;ghyhd gpuNjrq;fSf;Fk;

fpilg;gjpy;iyahifahy;> mg;gpuNjrq;fspy; rpWNghfk; khu;r; khjk; eLg;gFjp

njhlf;fk; Nk khjk; ,uz;lhk; thuk; tiuapyhdJ. mg;gpuNjrq;fspy; Vg;uy;

khjj;jpNyNa rpWNghfj;jpy; mjpf kio fpilf;Fk;. <utyaj;jpy; rpWNghfj;jpy;

Nk - A+d; khjq;fspNyNa mjpf kiotPo;r;rp fpilf;Fk;. mjw;fhd fhuzk;

<utyaj;jpy; njd;Nkw; gUtf;fhw;W kio ed;F fpilj;jyhFk;. khu;r; khj

eLg;gFjpapy; Muk;gpf;Fk; Kjyhk; ,ilg;gUtf;fhw;W kioAld; ehl;bd;

ngUk;ghyhd gpuNjrq;fspy; rpWNghfk; Muk;gpf;Fk;. cyu;tyaj;jpy; Kjyhk;

,ilg;gUtf;fhw;W kio Nk khjk; ,uz;lhk; thu ,Wjpapy; Fiwtiltjhy;>

rpWNghfj;jpd; mLj;j fhyg;gFjp ngUk;ghYk; kioaw;wjhff; fhzg;gLk;. vdNt>

Nghfj;jpd; Muk;gj;jpy; jhgpf;fg;gl;l gapu; ,d;dKk; gapu;nra; epyj;jpy;

fhzg;gLkhapd; Nkyjpf ePu;g;ghrdk; nra;tJ mtrpakhFk;. <utyaj;jpy; Kjyhk;

,ilg;gUtf;fhw;W kio Nk khjk; ,uz;lhk; thuk; Kbtile;jJk; FiwtilAk;

NghJk; mk;khjk; Kbtila Kd;du; njd;Nkw; gUtf;fhw;W kio

Muk;gpf;Fkhifahy;> A+iy ,Wjpapy; my;yJ Mf];l; Kjyhk; thuk; tiuapYk;

mt;tyaj;jpy; rpWNghfk; KOtJk; ngUk;ghYk; NghJkhd msT kio fpilf;Fk;.

,il tyaj;jpy; epiyik rw;W khWgl;Lf; fhzg;gLk;. ,g;Nghfj;jpy; Kjyhk;

,ilg;gUtf;fhw;W kio KO tyaj;jpYk; rPuhff; fpilf;fkhl;lhJ. ,il tya

jho;gpuNjrq;fisr; Nru;e;j tlNky; khfhzg; gpuNjrq;fspy; mike;Js;s ,lq;fspy;

,k;kio jpUg;jpfukhd msTf;Ff; fpilf;Fk;. vdpDk;> ,iltyaj;jpy; Cth

kw;Wk; njd; khfhzq;fisr; rhu;e;j ,lq;fspy; ,k;kio Fwpg;gplj;jf;fsTf;Ff;

fpilg;gjpy;iy. mt;thNw> rpWNghfj;jpd; gpw;gFjpapy; kioiaj; jUk;

njd;Nkw;gUtf;fhw;W kioAk;> ,iltyaj;jpd; tlNky; khfhzj;ijr; Nru;e;j

tiuaiwf;Fl;gl;l gpuNjrj;Jf;Ff; fpilf;Fk;. (FUzhfy; khtl;lj;jpd; xU

gFjp) Vida vy;yhg; gpuNjrq;fSf;Fk;> njd;Nky; gUtf;fhw;W kio

fpilg;gjpy;iy. vdNt> rpWNghfkhdJ ,iltyaj;jpd; ngUk;ghyhd ,lq;fspy;

kpff; FWfpa fhyj;Jf;F kl;LNk fpilf;Fk;. rpy re;ju;g;gq;fspy; rpWNghf kio

fpilf;fhkw; NghfTk; ,lKz;L. xl;Lnkhj;jkhf rpWNghf kioapd; fhyuPjpahd

khw;wk;> ngUk;Nghfj;Jf;Fr; rhu;ghf cau;thdjhFk;. vdNt> rpWNghfg; gapu;fs;

Fwpg;ghf cyu; tyaj;jpy; ePu;j;jl;Lg;ghLf;F MshFk; Mgj;J cau;thdjhFk;.

rpWNghfk; (ahy) gw;wp  ‘Njhzpf;fy;’ fy;ntl;by; gjpthfpAs;sJ.

ngUk;Nghfk ; ngUk;Nghfk ; ngUk;Nghfk ; ngUk;Nghfk ; ngUk;Nghfk ; (maha)

,uz;lhk; ,ilg;gUtf;fhw;W kw;Wk; tlfPo;g; gUtf;fhw;W tPRfpd;w> nrg;nuk;gu;

njhlf;fk; ngg;utup tiuapyhd fhyg;gFjp> ngUk;Nghfk; vdg;gLk;. ,f;fhyg;

gFjpapy; xf;Nuhgu; - etk;gu; Mfpa ,uz;L khjq;fspy; ehL KOtJk; kpf

mjpf kiotPo;r;rp fpilf;Fk;. mjw;fhd fhuzk; ,uz;lhk; ,ilg;gUtf; fhw;W

kio fpilf;Fk; fhyj;jpy; ,il mad FtpT tyaj;jpd; njhopw;ghL

cau;thdjhifahy; fPohd tspkz;lyj;jpy; Fog;gepiyAk; mKf;f ,wf;fKk;

Vw;gl;L KO ehl;bw;Fk; mjpf kio fpilf;Fk;.
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xf;Nuhgu; khjj;jpy; fpilf;Fk; ,uz;lhk; ,ilg;gUtf;fhw;W kioAld; Muk;gpf;Fk;

,g;Nghfk;> mjd; gpd;du; Muk;gpf;Fk; tlfPo;g; gUtf;fhw;W kioAld; njhlq;Fk;;.

,uz;lhk; ,ilg;gUtf;fhw;W kio nghJthf ehnlq;fpYk; nga;tjhy;

ngUk;Nghfj;jpd; Kw;gFjpapy; nghJthf gpur;rpidfs; Vw;gLtjpy;iy. vdpDk;>

tlfPo;g; gUtf;fhw;W kio ehnlq;fpYk; nga;tjpy;iy. Mifahy; mjpf fhy

khwiyf;  fhl;Lfpd;wikahYk;> rpy tUlq;fspy; tlNky; khfhzj;jpYk;> njd;

khfhzj;jpYk;> Cth khfhzj;jpYk; ngUk;Nghfj;jpd; gpw;gFjpapy; gpur;rpidfs;

Njhd;w ,lKz;L. tlfPo;g; gUtf;fhw;W eypthd epiyikfspYk; kioiag;

ngWk; fpof;F khfhzk; kw;Wk; Cth nty;y];] gpuNjrq;fspy; nghJthfg;

ngUk;NghfkhdJ ntw;wpfukhd xU gapu;r;nra;ifg; Nghfkhf mikAk;. mJ

xf;Nuhgu; njhlf;fk; ngg;utup tiuapyhd Ie;J khjq;fSf;F ePbf;Fk;. vdNt>

mg;gpuNjrq;fspy; cau;epyq;fspy; $l jho;ghj;jpfs; mikf;fg;gl;L

gapu;r;nra;iff;fhfg; gad;gLj;jg;gLk;. ,jd;%yk; czTf; fhg;ig cWjpg;gLj;jpf;

nfhs;s tptrhapfs; Kide;Js;sdu;.

,yq;ifapd; kiotPo;r;rpf; Nfhyk;,yq;ifapd; kiotPo;r;rpf; Nfhyk;,yq;ifapd; kiotPo;r;rpf; Nfhyk;,yq;ifapd; kiotPo;r;rpf; Nfhyk;,yq;ifapd; kiotPo;r;rpf; Nfhyk;

,t;thwhf> kpf mjpf kiotPo;r;rpiaf; nfhz;l ,uz;L fhyg;gFjpfs;

fhzg;gLfpd;wikia khjhe;j kiotPo;r;rpg; guk;giyf; fhl;Lk; tiyAU

tiuankhd;wpy; kpfj; njspthf mtjhdpf;fyhk;. vdNt> ,yq;ifapy; khjhe;j

kiotPo;r;rpg; guk;gy; ,UKb (bi - modal) tbtj;ijf; nfhz;ljhFk;.  (tiuG :

2.3iag; ghu;f;f) ,f;Nfhyj;ij cyu;tyaj;jpNyNa njspthf mtjhdpf;ff; $bajhf

cs;sJ. ,jid ,iltyaj;jpy; rw;Wf;FiwthfTk; <utyaj;jpy; NkYk;

FiwthfTk; mtjhdpf;fyhk;. ,jdhy;> rpWNghfj;jpdJk; ngUk;Nghfj;jpdJk;

fhy msT me;je;jf; fhyepiy tyaj;jpw;fika NtWgLk;.

rpWNghfk;rpWNghfk;rpWNghfk;rpWNghfk;rpWNghfk;

ngUk;Nghfk;ngUk;Nghfk;ngUk;Nghfk;ngUk;Nghfk;ngUk;Nghfk;

khu;r; - Vg;uy;

Nk - nrg;nuk;gu;

xf;Nuhgu;-etk;gu;

bnrk;gu; - ngg;utup

Kjyhk; ,ilg;gUtf; fhw;W kio

ehnlq;Fk; nga;Ak;

njd;Nkw; gUtf;fhw;W kio

gpujhdkhf <utyaj;jpy; nga;Ak;

,uz;lhk; ,ilg; gUtf;fhw;W kio

ehnlq;Fk; Nkw;fhTif kio

tlfPo;g; gUtf; fhw;W kio

gpujhdkhf cyu;tyaj;jpy; nga;Ak;
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    tiuG 2.3 : xt;nthU fhyepiy tyaj;jpdJk; khjhe;j kiotPo;r;rpg; guk;gy; tiuG 2.3 : xt;nthU fhyepiy tyaj;jpdJk; khjhe;j kiotPo;r;rpg; guk;gy; tiuG 2.3 : xt;nthU fhyepiy tyaj;jpdJk; khjhe;j kiotPo;r;rpg; guk;gy; tiuG 2.3 : xt;nthU fhyepiy tyaj;jpdJk; khjhe;j kiotPo;r;rpg; guk;gy; tiuG 2.3 : xt;nthU fhyepiy tyaj;jpdJk; khjhe;j kiotPo;r;rpg; guk;gy;

gapu;r;nra;ifapy; kiotPo;r;rpapd; nry;thf;Fgapu;r;nra;ifapy; kiotPo;r;rpapd; nry;thf;Fgapu;r;nra;ifapy; kiotPo;r;rpapd; nry;thf;Fgapu;r;nra;ifapy; kiotPo;r;rpapd; nry;thf;Fgapu;r;nra;ifapy; kiotPo;r;rpapd; nry;thf;F
kiotPo;r;rpapd; %yk; jhtuq;fs; tsu;tjw;Fj; Njitahd ePu; fpilf;fpd;wJ.
vdpDk;> mjpf kio gpd;tUk; ghjpg;Gf;fis Vw;gLj;Jk;.

•  Kfpy;fs; fhuzkhf #upa xsp Fiwtile;J jhtu tsu;r;rp Fiwjy;.
•  jhtuq;fs; rupe;J tpOjy;.
•  G+f;fSk; kfue;j kzpfSk; cjpu;jy;.
•  fha;fs;> goq;fs; Mfpad mOFjy;.
•  nts;sk; fhuzkhf gapu;fs; mopjy;.
•  ,iy fpoptjdhy; xspj;njhFg;G ghjpg;giljy;.

xspxspxspxspxsp
jhtu tsu;r;rpapy; xsp mjpf nry;thf;Fr; nrYj;Jfpd;wJ. tptrhaj;Jld;
njhlu;Gila tifapy; xspapd; nry;thf;if %d;W fhuzpfSf;F mikthf
Nehf;fyhk;.

1. xspapd; nrwpT
2. xspapd; gz;G
3. xsp fpilf;Fk; fhy msT

xspr;nrwpTxspr;nrwpTxspr;nrwpTxspr;nrwpTxspr;nrwpT
xsp nfhz;Ls;s rf;jpapd; msT xspr;nrwpT vdg;gLk;. xspapd; nrwpT rJu
kPw;wUf;F thw;W vDk; myfpy; msf;fg;gLk;. ehspd; ntt;NtW Neuq;fspy;
jhtuj;Jf;Ff; fpilf;Fk; xspr;nrwpT NtWgLk;. ,e;j xspr;nrwpT NtWghl;Lf;Fj;
jhtuk; ,irtile;Js;sJ.

gapu;r;nra;ifapy; xspr;nrwptpd; nry;thf;Fgapu;r;nra;ifapy; xspr;nrwptpd; nry;thf;Fgapu;r;nra;ifapy; xspr;nrwptpd; nry;thf;Fgapu;r;nra;ifapy; xspr;nrwptpd; nry;thf;Fgapu;r;nra;ifapy; xspr;nrwptpd; nry;thf;F
•  xspj;njhFg;gpy; nry;thf;F nrYj;Jjy;xspj;njhFg;gpy; nry;thf;F nrYj;Jjy;xspj;njhFg;gpy; nry;thf;F nrYj;Jjy;xspj;njhFg;gpy; nry;thf;F nrYj;Jjy;xspj;njhFg;gpy; nry;thf;F nrYj;Jjy;
xspr;nrwpT mjpfupf;Fk;NghJ xspj;njhFg;G tPjk; mjpfupf;Fk;.

   tiuG 2.4 : xspj;njhFg;G tPjj;jpw;Fk; xspr;nrwpTf;Fkpilapyhd njhlu;G  tiuG 2.4 : xspj;njhFg;G tPjj;jpw;Fk; xspr;nrwpTf;Fkpilapyhd njhlu;G  tiuG 2.4 : xspj;njhFg;G tPjj;jpw;Fk; xspr;nrwpTf;Fkpilapyhd njhlu;G  tiuG 2.4 : xspj;njhFg;G tPjj;jpw;Fk; xspr;nrwpTf;Fkpilapyhd njhlu;G  tiuG 2.4 : xspj;njhFg;G tPjj;jpw;Fk; xspr;nrwpTf;Fkpilapyhd njhlu;G

cyu; tyak; ,il tyak; <u tyak;

epuk;gy; epiyapyhd xsp

mjpf xspr; nrwpit

tpUk;Ggit

epoiy tpUk;Ggit

xspr;nrwpT
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s
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j
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xt;nthU gapUk; cr;r xspj;njhFg;G tPjj;ij miltjw;Fj; Njitahd

xspr;nrwptpd; msTk; NtWgLfpd;wJ. MfNt> mtw;Wf;Fj; Njitahd xspia

mspg;gjd; %yk; cau; tpisr;riyg; ngwyhk;.

kpsfha;> fj;jup> ney; Nghd;wd xspia tpUk;Gk; gapu;fs; MFk;. ,g;gapu;fSf;F

cau; xspr;nrwpT fpilf;Fk;NghJ xspj;njhFg;G cr;r kl;lj;ij milAk;.

me;J}upak;> Xf;fpl;L> Nfhg;gp> nfhf;Nfh> kpsF Mfpad epoiy tpUk;Gk; gapu;;fs;

MFk;. ,t;thwhd jhtuq;fs; Fiwe;j xspr;nrwpT cs;sNghJ cr;r xspj;

njhFg;ig elj;Jk;. me;J}upak;> Xf;fpl;L Nghd;w jhtuq;fspy; cau; tpisr;riyg;

ngwyhk;.

•  epwg;nghUs; njhFg;gpy; nry;thf;Fr; nrYj;Jjy;epwg;nghUs; njhFg;gpy; nry;thf;Fr; nrYj;Jjy;epwg;nghUs; njhFg;gpy; nry;thf;Fr; nrYj;Jjy;epwg;nghUs; njhFg;gpy; nry;thf;Fr; nrYj;Jjy;epwg;nghUs; njhFg;gpy; nry;thf;Fr; nrYj;Jjy;

jhtuj;jpd; FNshugpy; njhFg;gpw;F cau; xspr;nrwpT mtrpakhFk;. NkYk;>

me;Njhradpd; (Anthocyanin) epwj;njhFg;gpw;Fk; xspr;nrwpT Kf;fpakhdjhFk;. rpy

jhtuq;fspy; me;Njhradpd; njhFg;G xsp%yk; Neubahfj; J}z;lg;gLfpwJ. rpy

jhtuq;fspd; ,iyfspy; Neubahf #upaxsp gLk;;NghJ rptg;G epwk; Njhd;Wtijf;

fhzyhk;.

cjhuzk; : FNuhl;ld;> Nfhypah]; jhtu ,iyfs;

tpyhl;L khk;goj;jpd; xspgLk; ,lk; rptg;ghf khWk;.

•  Rthrj;jpy; nry;thf;Fr; nrYj;Jjy;Rthrj;jpy; nry;thf;Fr; nrYj;Jjy;Rthrj;jpy; nry;thf;Fr; nrYj;Jjy;Rthrj;jpy; nry;thf;Fr; nrYj;Jjy;Rthrj;jpy; nry;thf;Fr; nrYj;Jjy;

xspr;nrwpT mjpfupf;Fk;NghJ RthrtPjk; mjpfupf;Fk;. xspr;nrwpT mjpfupf;Fk;NghJ

ntg;gepiy mjpfupg;gjdhy; RthrtPjk; mjpfupf;Fk;.

•  MtpAapu;g;gpy; nry;thf;Fr; nrYj;Jjy;MtpAapu;g;gpy; nry;thf;Fr; nrYj;Jjy;MtpAapu;g;gpy; nry;thf;Fr; nrYj;Jjy;MtpAapu;g;gpy; nry;thf;Fr; nrYj;Jjy;MtpAapu;g;gpy; nry;thf;Fr; nrYj;Jjy;

jhtu ,iyfspy; ,iytha;fs; jpwg;gjw;F xspr;nrwpT mtrpakhFk;. xsp

fpilf;fhJtpbd; mNefkhd jhtuq;fspy; ,iytha;fs; %bf; fhzg;gLk;. ,jdhy;>

MtpAapu;g;G jLf;fg;gLk;. xspr;nrwpT mjpfupf;Fk;NghJ MtpAapu;g;G mjpfupf;Fk;.

•  jhtu mirtpy; nry;thf;F nrYj;jy;jhtu mirtpy; nry;thf;F nrYj;jy;jhtu mirtpy; nry;thf;F nrYj;jy;jhtu mirtpy; nry;thf;F nrYj;jy;jhtu mirtpy; nry;thf;F nrYj;jy;

jhtuq;fs; xspiaNehf;fp mirjy; jhtu mirT vdg;gLk;. xspr;nrwpT $ba

gFjpia Nehf;fp jhtuj;jz;bd; Edp tisAk;. ney;ypy; kl;lk;ngau;jiy

mjpfupf;fTk;> jhtuq;fspd; ,iyfspd; gug;ig mjpfupf;fr; nra;aTk; xspr;nrwpT

Kf;fpakhf mikfpd;wJ.

xspapd; gz;Gxspapd; gz;Gxspapd; gz;Gxspapd; gz;Gxspapd; gz;G

fl;GydhFk; xspapd; miyePsj;jpy; xspapd; gz;G jq;fpAs;sJ. jpUrpaj;jpy;

mlq;fpAs;s ntt;NtW epwq;fs; jhtuj;jpd; tsu;r;rpapy; nry;thf;Fr; nrYj;Jfpd;wd.

cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :

nrt;nthsp - tpj;J Kisj;jYk;> fpisnfhs;sYk;

cau; nrt;nthsp - tpj;J Kisj;jiyAk;> fpisnfhs;siyAk; Fiwj;jy;

ePy Cjh xsp - fZtpil> tpj;jpiyf; fPo;j;jz;L Mfpatw;wpd; ePl;rpia

mjpfupj;jy;

gr;ir xsp - ,iyfspy; fy tsu;r;rp Vw;gly;

kQ;rs; xsp - fZtpil ePl;rp> tpj;Jf;fs; cUthjy;

ePy> rptg;G xsp - xspj;njhFg;G eilngwy;
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xsp fpilf;Fk; fhymsTxsp fpilf;Fk; fhymsTxsp fpilf;Fk; fhymsTxsp fpilf;Fk; fhymsTxsp fpilf;Fk; fhymsT

ahNjDk; jhtuj;Jf;F xU ehspy; xsp fpilf;Fk;; gfw;fhyj;jpd; ePsNk ,t;thW

miof;fg;gLk;. tUlj;jpy; rpy khjq;fspy; gfw;fhyk; FWfpaJ. NtW rpy

khjq;fspy; gfw;fhyk; ePskhdJ. ePz;l gfw;fhy ehSf;Fk; FWfpa gfw;fhy

ehSf;Fk; ,ilapyhd Neu NtWghL ehl;Lf;F ehL NtWgLk;. ,yq;ifapy;

ePz;l gfw;fhy ehSf;Fk; FWfpa gfw;fhy ehSf;Fk; ,ilapyhd Neu tp;j;jpahrk;

50 epkplq;fshFk;.

,yq;ifapd;; kpf ePz;l ,yq;ifapd;                       tpj;jpahrk;,yq;ifapd;; kpf ePz;l ,yq;ifapd;                       tpj;jpahrk;,yq;ifapd;; kpf ePz;l ,yq;ifapd;                       tpj;jpahrk;,yq;ifapd;; kpf ePz;l ,yq;ifapd;                       tpj;jpahrk;,yq;ifapd;; kpf ePz;l ,yq;ifapd;                       tpj;jpahrk;

gfw;fhyk;            kpff; FWfpa gfw;fhyk;gfw;fhyk;            kpff; FWfpa gfw;fhyk;gfw;fhyk;            kpff; FWfpa gfw;fhyk;gfw;fhyk;            kpff; FWfpa gfw;fhyk;gfw;fhyk;            kpff; FWfpa gfw;fhyk;

A+d; - 21      bnrk;gu; - 21

(12 kzp 30 epkplq;fs;) (11 kzp 40 epkplq;fs;)       50 epkplk;

xspf ;fhyj ; J}z;lw ;NgW xspf ;fhyj ; J}z;lw ;NgW xspf ;fhyj ; J}z;lw ;NgW xspf ;fhyj ; J}z;lw ;NgW xspf ;fhyj ; J}z;lw ;NgW (Photo periodism)

FWfpa gfw;fhy kw;Wk; ePz;l gfw;fhy mstpd; NtWghl;Lf;F mikaj; jhtuq;fs;

Jyq;fiyf; fhl;Lk;. xsp fpilf;Fk; fhy vy;iyapy; Vw;gLk; rpwpa khw;wq;fSf;Ff;

$lj; jhtuq;fs; Jyq;fiyf; fhl;Lk;.

xsp fpilf;Fk; fhy msTf;Ff; fhl;Lk; Jyq;fypd; mbg;gilapy;> jhtuq;fis

gpujhdkhd %d;W gpupTfshf tFf;fyhk;.

1. FWfpa gfw;fhyj; jhtuq;fs;1. FWfpa gfw;fhyj; jhtuq;fs;1. FWfpa gfw;fhyj; jhtuq;fs;1. FWfpa gfw;fhyj; jhtuq;fs;1. FWfpa gfw;fhyj; jhtuq;fs;

FWfpa gfw;fhyj; jhtuq;fspy; G+tUk;Gtjw;F FWfpa gfw;fhyk; mjhtJ

ePz;l ,uTf; fhyk; Njit.

2. ePz;l gfw;fhyj; jhtuq;fs;2. ePz;l gfw;fhyj; jhtuq;fs;2. ePz;l gfw;fhyj; jhtuq;fs;2. ePz;l gfw;fhyj; jhtuq;fs;2. ePz;l gfw;fhyj; jhtuq;fs;

ePz;l gfw;fhyj; jhtuq;fspy; G+tUk;Gtjw;F ePz;l gfw;fhyk; NjitahFk;.

mjhtJ nghJthd gfw;fhyj;ij tpl ePz;l gfw;fhyk; Njit.

3. xsp eLepiyj; jhtuq;fs;3. xsp eLepiyj; jhtuq;fs;3. xsp eLepiyj; jhtuq;fs;3. xsp eLepiyj; jhtuq;fs;3. xsp eLepiyj; jhtuq;fs;

xsp eLepiyj; jhtuq;fspy; G+tUk;Gtjpy; gfw;fhy ePsNkh ,uT fhy ePsNkh

nry;thf;Fr; nrYj;Jtjpy;iy. ,t;thwhd jhtuq;fspy; tUlj;jpd; ve;jnthU

fhyj;jpYk; G+f;fs; Njhd;Wk;.

ml;ltiz 2.4 : FWfpa gfw;fhy> ePz;l gfw;fhy> xspeLepiy jhtuq;fSf;fhdml;ltiz 2.4 : FWfpa gfw;fhy> ePz;l gfw;fhy> xspeLepiy jhtuq;fSf;fhdml;ltiz 2.4 : FWfpa gfw;fhy> ePz;l gfw;fhy> xspeLepiy jhtuq;fSf;fhdml;ltiz 2.4 : FWfpa gfw;fhy> ePz;l gfw;fhy> xspeLepiy jhtuq;fSf;fhdml;ltiz 2.4 : FWfpa gfw;fhy> ePz;l gfw;fhy> xspeLepiy jhtuq;fSf;fhd

cjhuzq;fs;cjhuzq;fs;cjhuzq;fs;cjhuzq;fs;cjhuzq;fs;

FWfpa gfw;fhyj; jhtuq;fs; ePz;l gfw;fhyj; jhtuq;fs;  xsp eLepiyj; jhtuq;fs;

 1. gioa new;Ngjq;fs; - 1. Mkzf;F 1. Gjpa new; Ngjq;fs;

   A8, PTB 18 2. gPw;W}l; 2. njd;id

 2. Nfhg;gp 3. ful; 3. Njapiy

 3. Gifapiy 4. ryhJ 4. kpsfha;

 4. ];Nuhngup 5. Ks;sq;fp 5. nfsgp

 5. Nrhah mtiu 6. cUisf;fpoq;F 6. ghrpg;gaW

 6. RNjr ,uhzpmtiu 7. grsp 7. NghQ;rp

 7. epyf;fliy 8. rPdp gPw; 8. ghfy;

 8. cOe;J 9. ntq;fhak; 9. nff;fup

 9. Jtiu 10.ik#u;g; gUg;G 10. gPu;f;F

 10. vs;
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jhtuq;fspd;; xspf; fhyj; J}z;lw;NgWf;fhd tpQ;Qhd mbg;giljhtuq;fspd;; xspf; fhyj; J}z;lw;NgWf;fhd tpQ;Qhd mbg;giljhtuq;fspd;; xspf; fhyj; J}z;lw;NgWf;fhd tpQ;Qhd mbg;giljhtuq;fspd;; xspf; fhyj; J}z;lw;NgWf;fhd tpQ;Qhd mbg;giljhtuq;fspd;; xspf; fhyj; J}z;lw;NgWf;fhd tpQ;Qhd mbg;gil

jhtuq;fspd; xspf; fhyj; J}z;lg;NgWf;fhd fhuzk; jhtuj;jpy; fhzg;gLk;

fUePy epwKila Gujj;jpdhyhd igw;Nwhf;FNuhk; vDk; ,urhadg; gjhu;j;jkhFk;.

nrt;nthspia Nra;ikr; nrt;nthspia

mfj;JwpQ;Rk; mfj;JwpQ;Rk;

igw;Nwhf;FNuhk; igw;Nwhf;FNuhk; p 730

p 660 Nra;ikr; nrt;nthsp 730 mµ

ke;jkhf epfOk; ,Us;

jhf;fk;

ePz;l gfw;fhyj; jhtuq;fspy; G+tUk;Gjy;> Nra;ikr; nrt;nthspia mfj;JwpQ;Rk;

igw;Nwhf;FNuhkpdhy; J}z;lg;gLk;. ePz;lgfw;fhyk; fhzg;gLk;NghJ nrt;nthspia

mfj;JwpQ;Rk; igw;Nwhf;FNuhk; Nru;it> Nra;ikr; nrt;nthspia mfj;JwpQ;Rk;

igw;Nwhf;FNuhkhf khw;wkilAk;. mjd;%yk; ePz;l gfw;fhyj; jhtuq;fspy;

G+tUk;Gjy; J}z;lg;gLk;.

nrt;nthspia mfj;JwpQ;Rk; igw;Nwhf;FNuhk;fshNyNa FWfpa gfw;fhyj;

jhtuq;fspy; G+tUk;Gjy; J}z;lg;gLk;. ,uhf;fhyj;jpy; Nra;ikr; nrt;nthspia

mfj;JwpQ;Jk; igw;Nwhf;FNuhk; nrt;nthspia mfj;JwpQ;rp> nrt;nthspia

mfj;JwpQ;Rk; igw;Nwhf;FNuhkhf khWk;. ,J kpf ke;jkhf epfOk; xU

nraw;ghlhifahy;> mjw;F ePz;l ,uT fhyk; Njit. vdNt> Fiwe;j gfw;fhyj;

jhtuq;fspy; G+tUk;Gjiyj; J}z;Ltjw;Fj; Njitahd igw;Nwhf;FNuhk;fis

cw;gj;jp nra;tjw;F ePz;l ,uhf;fhyKila fhyg;gFjp NjitahFk;.

xspehl;lj; jhtuq;fspy; G+tUk;Gtjpy; xsp fpilf;Fk; fhy msT nry;thf;Fr;
nrYj;Jfpd;wikahy; G+tUk;Gjiy nraw;ifahfj; J}z;lyhk;. ,J xsp ehl;lj;
J}z;ly; vdg;gLk;. rpy cUisf;fpoq;F tiffspy; Kfpo; mUk;Gtjpy; xsp
ehl;lj;J}z;ly; nry;thf;Fr; nrYj;Jfpd;wJ. ,q;F gfw;fhy ePsk; 10
kzpj ;j pahyj ;ij tplf ; FiwAk;NghJ ed;whf Kfpo ; Njhd;WtJ
mtjhdpf;fg;gl;Ls;sJ.

gapu;r;nra;ifapy; fhw;W nry;thf;Fr; nrYj;Jk; tpjk;gapu;r;nra;ifapy; fhw;W nry;thf;Fr; nrYj;Jk; tpjk;gapu;r;nra;ifapy; fhw;W nry;thf;Fr; nrYj;Jk; tpjk;gapu;r;nra;ifapy; fhw;W nry;thf;Fr; nrYj;Jk; tpjk;gapu;r;nra;ifapy; fhw;W nry;thf;Fr; nrYj;Jk; tpjk;
mD$ykhd nry;thf;FmD$ykhd nry;thf;FmD$ykhd nry;thf;FmD$ykhd nry;thf;FmD$ykhd nry;thf;F
1. mirah tspkz;lyj;ijf; nfhz;l ,lnkhd;wpw;Fr;  rhu;ghf ,sk; fhw;Ws;s
,lj;jpy; xspj;njhFg;G tPjk; mjpfkhFk;. fhw;wpd; %yk; ,iyiar; #oTs;s
cau;nrwpT O

2 
Ntfkhf mfw;wg;gl;L> CO

2
 thA fpilg;gNj ,jw;fhd Kf;fpa

fhuzk; MFk;.

2. kfue;jr; Nru;f;iff;Ff; fhw;W mtrpakhfpd;wJ.

3. ,yq;ifapd; gapu;r;nra;ifapy; Kf;fpa fhuzpahf mikAk; kio cUthfTk;
  fhw;W gq;fspg;Gr; nra;fpd;wJ.

FWfpa gfw;fhy

jhtuq;fspy; G+

tUk;Gjy; J}z;lg;

gLk;

,uT fhyk;

e Pz ;l gfw ;fhy

jhtuq ;fspy ; G +

tUk;Gjy; J}z;lg;

gLk;

gfw;fhyk;
nrt;nthsp
660mµ

>>
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4. rpy ehLfspy; fhw;whiy %yk; epyf;fPo;ePiu NkNy cau;j;Jtjw;Ff; fhw;W
gq;fspg;Gr; nra;fpd;wJ.

5. ghuk;gupa jhdpag; gapu;r;nra;ifapy; jhdpaq;fspy; cs;s ,Nyrhd ghuq;
Fiwe;j fopTfis mfw;w> fhw;Wg; gad;gLfpwJ.

gpujp$ykhd nry;thf;Fgpujp$ykhd nry;thf;Fgpujp$ykhd nry;thf;Fgpujp$ykhd nry;thf;Fgpujp$ykhd nry;thf;F
fhw;wpd; Ntfk; 8 km/h tpl mjpfupf;Fk;NghJ gapu;fSf;Fr; Nrjk; Vw;gLfpwJ.
fhw;W gpd;tUk; gpujp$yq;fisg; gapu;fSf;F Vw;gLj;Jfpd;wJ.

1. MtpahjyhtpAapu;g;G1. MtpahjyhtpAapu;g;G1. MtpahjyhtpAapu;g;G1. MtpahjyhtpAapu;g;G1. MtpahjyhtpAapu;g;G
fhw;W tPRk;NghJ gapu;fspy; MtpAapu;g;G tPjKk;> kz; Nkw;gug;gpypUe;J ePu;
MtpahFk; tPjKk; mjpfupf;Fk;. vdNt> gapu;fSf;F ePug;ghrdk; nra;Ak;NghJ
ftdpf;f Ntz;ba fhuzpfSs; xd;whff; fhw;W Kf;fpaj;Jtk; ngWfpwJ.

2. jhdpag; gapu;fs; ghl;lj;jpy; tpOjy;2. jhdpag; gapu;fs; ghl;lj;jpy; tpOjy;2. jhdpag; gapu;fs; ghl;lj;jpy; tpOjy;2. jhdpag; gapu;fs; ghl;lj;jpy; tpOjy;2. jhdpag; gapu;fs; ghl;lj;jpy; tpOjy;
fLikahd fhw;Wf; fhuzkhf jhdpag;gapu;fs; ghl;lj;jpy; tpOtjhy; tsu;r;rp
FiwtilAk;. vdNt> tpisr;rYk; FiwtilAk;. fjpu; Njhd;wpa jhdpag; gapu;fs;
ghl;lj;jpy; tpOtjhy; mWtil nra;tJ fbdkhFk;.

3. xspj;njhFg;G epfOk; gFjpfs; Nrjkiljy;3. xspj;njhFg;G epfOk; gFjpfs; Nrjkiljy;3. xspj;njhFg;G epfOk; gFjpfs; Nrjkiljy;3. xspj;njhFg;G epfOk; gFjpfs; Nrjkiljy;3. xspj;njhFg;G epfOk; gFjpfs; Nrjkiljy;
fLikahd fhw;Wf; fhuzkhf ,iyfs; fpoptjhy; xspj;njhFg;G Nkw;gug;G
Fiwtiltjd; fhuzkhf tpisr;ry; FiwtilAk;.
c-k; : fhw;W Ntfkhf tPRk; gpuNjrq;fspy; thio gapupl;lhy; ,t;thwhd ghjpg;G

Vw;glyhk;.

4. gPilfs; Neha;fs; guTjy;4. gPilfs; Neha;fs; guTjy;4. gPilfs; Neha;fs; guTjy;4. gPilfs; Neha;fs; guTjy;4. gPilfs; Neha;fs; guTjy;
fLikahd fhw;Wf; fhuzkhf jhtuq;fspy; nghwpKiwr; Nrjk; vw;gLk;.
mf;fhaq;fspD}lhf Ez;zq;fpfs; jhtuj;jpDs; Gf ,lKz;L. NkYk;> Ntfkhd
fhw;W gPilfs; guTtjw;Fk; cjTk;.

5. gapu;;fspd; gpQ;RfSk; G+f;fSk; cjpu;jy;5. gapu;;fspd; gpQ;RfSk; G+f;fSk; cjpu;jy;5. gapu;;fspd; gpQ;RfSk; G+f;fSk; cjpu;jy;5. gapu;;fspd; gpQ;RfSk; G+f;fSk; cjpu;jy;5. gapu;;fspd; gpQ;RfSk; G+f;fSk; cjpu;jy;

Ntfkhd fhw;Wf; fhuzkhf gapu;fspy; G+f;fs; cjpu;tjhy; tpisr;ry; FiwtilAk;.

6. Ez; ePu;g;ghrdj;Jf;F ghjpg;G Vw;gly;6. Ez; ePu;g;ghrdj;Jf;F ghjpg;G Vw;gly;6. Ez; ePu;g;ghrdj;Jf;F ghjpg;G Vw;gly;6. Ez; ePu;g;ghrdj;Jf;F ghjpg;G Vw;gly;6. Ez; ePu;g;ghrdj;Jf;F ghjpg;G Vw;gly;

mjpf fhw;Ws;sNghJ J}ty;; ePu;g;ghrd Kiwiaf; ifahs;tJ kw;Wk; tptrha

,urhadg; nghUs;fisg; gad;gLj;JtJ fbdkhFk;.

ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy

ntg;gepiy gapu; nra;ifapy; nry;thf;Fr; nrYj;Jk; Kf;fpakhd xU fhuzpahFk;.

cyfpd; ntt;NtW gpuNjrq;fspy; ntt;NtWgl;l ntg;gepiy  fhzg;gLk;. xU

Fwpj;j ehl;bDs;Sk; $l> ehshe;j ntg;gepiy ,lj;Jf;fplk; NtWgLk;.

ntt;NtW gpuNjrq;fspy; ntg;gepiy NtWgLtjw;fhd fhuzq;fs;ntt;NtW gpuNjrq;fspy; ntg;gepiy NtWgLtjw;fhd fhuzq;fs;ntt;NtW gpuNjrq;fspy; ntg;gepiy NtWgLtjw;fhd fhuzq;fs;ntt;NtW gpuNjrq;fspy; ntg;gepiy NtWgLtjw;fhd fhuzq;fs;ntt;NtW gpuNjrq;fspy; ntg;gepiy NtWgLtjw;fhd fhuzq;fs;

•  kj;jpa Nfhl;bypUe;J cs;s J}uk; kj;jpa Nfhl;bypUe;J cs;s J}uk; kj;jpa Nfhl;bypUe;J cs;s J}uk; kj;jpa Nfhl;bypUe;J cs;s J}uk; kj;jpa Nfhl;bypUe;J cs;s J}uk; (Distance from Equator)

kj;jpa Nfhl;Lf;F mUNf mike;Js;s ehLfspy; #oy; ntg;gepiy cau;thdJ.

kj;jpa Nfhl;Lf;F mg;ghy; mike;Js;s gpuNjrq;fspd; ntg;gepiy rhu;gstpy;

FiwthdJ.



65

•  Fj;Jauk; Fj;Jauk; Fj;Jauk; Fj;Jauk; Fj;Jauk; (Altitude)

kj;jpa Nfhl;bypUe;J Fwpj;j J}uj;jpy; mike;Js;s xU ehl;by;$l> Fj;Jauk;

mjpfupf;Fk;NghJ #oy; ntg;gepiy FiwtilAk;. nghJthf Fj;Jauk; 1000 m

,dhy; mjpfupf;Fk;NghJ #oy;ntg;gepiy 6.4 
o
C ,dhy; FiwtilAk;. ,J

ntg;gepiy tPo;r;rp tPjk; vd miof;fg;gLk;. aho;g;ghzk;> jpUNfhzkiy> nfhOk;G>

tTdpah> mk;ghe;Njhl;il Nghd;w Fj;Jauk; Fiwthd gpuNjrq;fspd;

ntg;gepiyia tpl Etnuypah> gz;lhutis> ntypkil Nghd;w Fj;Jauk;

$ba gpuNjrq;fspd; ntg;gepiy FiwthdJ.

•  Gtpapay; miktplk;Gtpapay; miktplk;Gtpapay; miktplk;Gtpapay; miktplk;Gtpapay; miktplk;

Gtpapay; miktplj;Jf;F mikaTk; #oy; ntg;gepiy NtWgLk;. epyj;jpy;

gs;sj;jhf;fhd gpuNjrq;fspy; #oy; ntg;gepiy FiwthdJ.

cjhuzk; : `w;wd; Nkl;Lepyk;

•  jhtuf; Fbj;njhifjhtuf; Fbj;njhifjhtuf; Fbj;njhifjhtuf; Fbj;njhifjhtuf; Fbj;njhif

mjpfstpy; jhtuq;fs; fhzg;gLk; #oypy; mj;jhtuq;fspy; epfOk; MtpAapu;g;Gf;

fhuzkhf ,r;#oypy; ePuhtp Nru;tjhy; #oy; Fspu;tpf;fg;gLk;. vdNt> mr;#oypd;

ntg;gepiy FiwtilAk;. mt;thNw tspkz;ly ntg;gepiy mjpfupg;gjw;Ff;

fhuzkhd CO
2
 thAit jhtuq;fs; mfj;JwpQ;Rtjhy; tspkz;ly ntg;gepiy

FiwtilAk;.

•  kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;

gy;NtW kdpjr; nraw;ghLfs;> etPd njhopDl;gg; gad;ghL MfpadTk; #oy;

ntg;gepiy mjpfupg;gjpy; gq;fspg;Gr; nra;Ak;.

cjhuzk; : efukakhf;fy;

•  cz;zhl;L ePu;epiyfs; fhzg;gly;cz;zhl;L ePu;epiyfs; fhzg;gly;cz;zhl;L ePu;epiyfs; fhzg;gly;cz;zhl;L ePu;epiyfs; fhzg;gly;cz;zhl;L ePu;epiyfs; fhzg;gly;

ghupa ePu;epiyfshy; Vw;gLj;jg;gLk; jhq;fw; njhopw;ghL (Heat Island Effect) fhuzkhf

maw;gpuNjrj;jpd; md;whl ntg;gepiy FiwtilAk;. vdNt> md;whl ntg;gepiy

khwYk; (jpdrup cau;T> ,opT ntg;gepiyfSf;F ,ilapyhd tpj;jpahrk;)

ehl;bd; kj;jpa gpuNjrq;fis tpl> fiuNahug; gpuNjrq;fspy; FiwthdjhFk;.

•  kiotPo;r;rpg; guk;gy;kiotPo;r;rpg; guk;gy;kiotPo;r;rpg; guk;gy;kiotPo;r;rpg; guk;gy;kiotPo;r;rpg; guk;gy;

#lhd epyj;jpd;kPJ tpOk; kioePu; mq;F epyTk; ntg;gj;ij cwpQ;Rtjhy;

kiotPo;r;rp $ba gpuNjrq;fspy; ntg;gepiy Fiwthff; fhzg;gLk;. <u tyaq;fspy;

ntg;gepiy Fiwthff; fhzg;gLtjw;F ,JNt fhuzkhFk;.

gapu;r;nra;ifapy; ntg;gepiyapd; nry;thf;Fgapu;r;nra;ifapy; ntg;gepiyapd; nry;thf;Fgapu;r;nra;ifapy; ntg;gepiyapd; nry;thf;Fgapu;r;nra;ifapy; ntg;gepiyapd; nry;thf;Fgapu;r;nra;ifapy; ntg;gepiyapd; nry;thf;F

1. tpj;J Kisj;jypy; nry;thf;F1. tpj;J Kisj;jypy; nry;thf;F1. tpj;J Kisj;jypy; nry;thf;F1. tpj;J Kisj;jypy; nry;thf;F1. tpj;J Kisj;jypy; nry;thf;F

ntg;gepiy> tp;j;J Kisj;jYf;Fj; Njitahd %d;W fhuzpfSs; xd;whFk;.

tpj;JfSf;F ePUk;> xl;rprDk; NghJkhd msTf;Ff; fpilj;j NghjpYk; ntg;gepiy

fpilf;fhtpbd; mt;tpj;J Kisf;fkhl;lhJ. NkYk;> rpy tpj;Jf;fs; cwq;F

epiyapy; cs;s NghJ mtw;wpd; cwq;Fepiyiar; nraw;ifahf ePf;fp> tpj;J

Kisg;gijj; J}z;Ltjw;fhfTk; ntg;gepiyiag; gad;gLj;jyhk;.
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2. jhtu xspj;njhFg;gpy; nry;thf;F2. jhtu xspj;njhFg;gpy; nry;thf;F2. jhtu xspj;njhFg;gpy; nry;thf;F2. jhtu xspj;njhFg;gpy; nry;thf;F2. jhtu xspj;njhFg;gpy; nry;thf;F

#oy; ntg;gepiy mjpfupf;Fk;NghJ

jhtuq;fspd; clw;nwhopw;ghLfspd;

tPjKk; mjpfupf;Fk;. jhtuq;fspy;

epfOk; Rthrk;> xspj;njhFg;G Mfpa

nrad ;Kiwfs py ;  ntg ; ge piy

nry;thf;Fr; nrYj;Jk;. 5 ghif

nry ;r par pYk ; Fiwe ;j ntg ; g

epiiyapYk; 55 ghif nry;rparpYk;

$Ljyhd ntg ; ge piya pYk ;

ngUk;ghyhd madtyag; gapu;fspy;

xspj;njhFg;G jilg;gLk;.

350 C - 400 C f;;F ,ilg;gl;l ntg;gepiyapy; xspj;njhFg;G tpiuthf epfOk;.

xspj;njhFg;Gf;fhf> C
3
jhtuq;fSf;F 150 C - 250 C ,w;F ,ilg;gl;l ntg;gepiyAk;>

C
4
 jhtuq;fSf;F 300 C - 400 C ,w;F ,ilg;gl;l ntg;gepiyAk; rpwg;ghdjhFk;.

3. Rthrr; nrad;Kiwapy; nry;thf;F3. Rthrr; nrad;Kiwapy; nry;thf;F3. Rthrr; nrad;Kiwapy; nry;thf;F3. Rthrr; nrad;Kiwapy; nry;thf;F3. Rthrr; nrad;Kiwapy; nry;thf;F

jhtuf;fyj;jpy; epfOk; Rthrr; nrad;Kiw nehjpaq;fspdhy; fl;Lg;gLj;jg;gLfpwJ.

,jdhy; ntg;gepiy mjpfupf;Fk;NghJ RthrtPjk; mjpfupf;Fk;. rpwg;G ntg;gepiyia

tpl ntg;gepiy mjpfupf;Fk;NghJ Rthr tPjk; FiwtilAk;.

4. epwj;njhFg;gpy; nry;thf;F4. epwj;njhFg;gpy; nry;thf;F4. epwj;njhFg;gpy; nry;thf;F4. epwj;njhFg;gpy; nry;thf;F4. epwj;njhFg;gpy; nry;thf;F

ful; Nghd;w jhtuq;fspy; ,sk;nrk;kQ;rs; epwj;Jf;Ff; fhuzkhd ful;bNdhapl;L

(Carotinoids) epwj;njhFg;G eilngw> Fiwe;j ,uT ntg;gepiy mtrpankd

fz;lwpag;gl;Ls;sJ.

5. XNkhd; njhopw;ghl;bd; kPJ nry;thf;F5. XNkhd; njhopw;ghl;bd; kPJ nry;thf;F5. XNkhd; njhopw;ghl;bd; kPJ nry;thf;F5. XNkhd; njhopw;ghl;bd; kPJ nry;thf;F5. XNkhd; njhopw;ghl;bd; kPJ nry;thf;F

jhtuj;jpy; G+tUk;G Njhd;Wjy;> fha;fs; Njhd;Wjy;> jz;bypUe;J Ntu;fs; Njhd;Wjy;

Nghd;w mNdf nrad;KiwfSf;F XNkhd; J}z;Ljyspf;Fk;. ntg;gepiy

mjpfupf;Fk;NghJ XNkhd; nraw;ghLfSk; mjpfupf;Fk;.

6. G+j;jypy; nry;thf;F6. G+j;jypy; nry;thf;F6. G+j;jypy; nry;thf;F6. G+j;jypy; nry;thf;F6. G+j;jypy; nry;thf;F

xspf;fhyj; J}z;lw;NgWila jhtuq;fspy; G+f;fs; Njhd;Wtjw;F Fwpj;jsT

xspf;fhyk; (kzpj;jpahyq;fs;) mtrpakhFk;. vdpDk;> mf;fhy msT

ntg;gepiyf;Nfw;g NtWgLk;. rpy jhtuq;fspy;; G+f;fs; Njhd;Wtjw;fhd xU

J}z;bahf ntg;gepiy njhopw;gLfpwJ. Fwpg;ghf> madtyag; gpuNjrq;fspy;

gapuplg;gLk; rpy jhtuq;fspy; G+f;fs; Njhd;Wtjw;F Fiwe;j ntg;gepiy cjTk;.

c-k; : Nfhth> gPw;W}l;> fuw; Nghd;w jhtuq;fs; G+g;gjw;F Fiwe;j ntg;gepiy Njit.

jf;fhspapy; fha;fs; Njhd;w ,uT ntg;gepiy 15
0
C - 17

0 
C Mff;

fhzg;glNtz;Lk;.

kiyehl;by; #oy; ntg;gepiy FiwthapDk; Nfhth> ful;> gPw;W}l; Nghd;w

jhtuq;fspy; G+f;fs; Njhd;Wtjpy;iy. mj;jhtuq;fspy; G+g;gijj; J}z;Ltjw;fhf

tpj;Jf;fs; my;yJ ehw;Wf;fs; Fiwe;j ntg;gepiyf;F (00 C - 100 C) cl;gLj;jg;gLk;.

mjd; tpisthf mj;jhtuq;fs; G+f;fj; njhlq;Fk;. ,J tre;jfhy epiyg;gLj;jy;

vdg;gLk;. jhtu tiff;Nfw;g tre;jfhy epiyg;gLj;jy; ntg;gepiy NtWgLk;.

tiuG 2.5 : xspj;njhFg;G tPjk; #oy; ntg;gepiytiuG 2.5 : xspj;njhFg;G tPjk; #oy; ntg;gepiytiuG 2.5 : xspj;njhFg;G tPjk; #oy; ntg;gepiytiuG 2.5 : xspj;njhFg;G tPjk; #oy; ntg;gepiytiuG 2.5 : xspj;njhFg;G tPjk; #oy; ntg;gepiy

Mfpatw;Wf;fpilapyhd njhlu;GMfpatw;Wf;fpilapyhd njhlu;GMfpatw;Wf;fpilapyhd njhlu;GMfpatw;Wf;fpilapyhd njhlu;GMfpatw;Wf;fpilapyhd njhlu;G

xspj;njhFg;G tPjk;

,opT rpwg;G ,opT

ntg;g

epiy
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NkYk;> rpy jhtuq;fspy; G+j;jy; cau; ntg;gepiyapNyNa eilngWk;. cjhuzkhf

Nrhsk; 28
0
C ,y; G+f;fpd;wd. <uhz;Lj; jhtuq;fs; G+g;gjpy; #oy;> ntg;gepiy

vd;gd kiwKfkhfr; nry;thf;Fr; nrYj;Jk;. mj;jhtuq;fspy; KjyhtJ Mz;by;

gjpa tsu;r;rpAk; ,uz;lhtJ Mz;by; ,dg;ngUf;f tsu;r;rpAk; epfOk;. vdpDk;>

,dg;ngUf;f tsu;r;rp epfo Kd;du; xU Fspu;fhyk; ,Ug;gJ mtrpakhFk;.

mjhtJ rw;Wf; Fiwthd ntg;gepiy NjitahFk;. ,J ,j;jhtuq;fspd;

jiyKiwAupik ,ay;ghFk;. c-k;: Fspu;fhy NfhJik

7. Kfpo; mUk;Gjypy; nry;thf;F 7. Kfpo; mUk;Gjypy; nry;thf;F 7. Kfpo; mUk;Gjypy; nry;thf;F 7. Kfpo; mUk;Gjypy; nry;thf;F 7. Kfpo; mUk;Gjypy; nry;thf;F (tuber initiation)

cUisf;fpoq;F Nghd;w jhtuq;fspy; Kfpo; mUk;Gtjw;F gfw;fhy ntg;gepiy

cau;thfTk;> ,uhf;fhy ntg;gepiy FiwthfTk; ,Uj;jy; Ntz;Lk;. gfw;fhy

ntg;gepiy mjpfupf;Fk;NghJ xspj;njhFg;G mjpfupj;J czT cw;gj;jp mjpfupf;Fk;.

,uhf;fhy ntg;gepiy FiwtilAk;NghJ RthrtPjk; Fiwtiltjhy; czTg;

gad;ghL FiwtilAk;. vdNt> mt;Tzitr; Nrkpg;gjw;fhf Kfpo; mUk;gj;

njhlq;Fk;. cjhuzkhf : cUisf;fpoq;Fg; gapupy; Kfpo;fs; mUk;Gtjw;F 100 C

-150 C ,w;F ,ilg;gl;l ,uhf;fhy ntg;gepiyAk; 270 C gfw;fhy ntg;gepiy 270C

MfTk; fhzg;gl Ntz;Lk;. ,uT> gfy; ntg;gepiy NtWghL 80 C ia tpl

mjpfkhf ,Uf;f Ntz;Lk;.

,jd; fhuzkhf> aho;g;ghzk; Nghd;w cyu; gpuNjrq;fspy; etk;gu; khj eLgFjp

njhlf;fk; brk;gu; khjk; tiuahd fhyg;gFjpapy; kl;Lk; cUisf;fpoq;F nra;if

gz;zg;gLfpwJ. Etnuypahtpy; tUlk; G+uhfTk; cUisf;fpoq;F gapuplg;gLfpwJ.

8. jhtu tsu;r;rpapy; Fiwthd ntg;gepiyapd; nry;thf;F8. jhtu tsu;r;rpapy; Fiwthd ntg;gepiyapd; nry;thf;F8. jhtu tsu;r;rpapy; Fiwthd ntg;gepiyapd; nry;thf;F8. jhtu tsu;r;rpapy; Fiwthd ntg;gepiyapd; nry;thf;F8. jhtu tsu;r;rpapy; Fiwthd ntg;gepiyapd; nry;thf;F

Fiwthd ntg;gepiy fhuzkhf gapu;fSf;F Fspu;r;Nrjk; Vw;gLk;. jhtuq;fspDs;

gdp ciwtjhy; jhtu ,ioaq;fSf;Fr; Nrjk; Vw;gLk;. Fiwthd ntg;gepiyapy;

tsp ePuhtpapdhy; epuk;gpa epiyia miltjdhy; gdpgLepiy Njhd;Wk;.

,g;gdpj;Jspfs; kPJ #upa xspgLk;NghJ gdpj;Jspfs; FtpTtpy;iyNghy;; njhopw;gl;L

xspf;fjpu;fis xLf;Fk;. ,jdhy; ,iy vupe;jJNghy; Njhw;wksp;f;Fk;.

9. jhtu tsu;r;rpapy; cau; ntg;gepiyapd; nry;thf;F9. jhtu tsu;r;rpapy; cau; ntg;gepiyapd; nry;thf;F9. jhtu tsu;r;rpapy; cau; ntg;gepiyapd; nry;thf;F9. jhtu tsu;r;rpapy; cau; ntg;gepiyapd; nry;thf;F9. jhtu tsu;r;rpapy; cau; ntg;gepiyapd; nry;thf;F

jhtu tsu;r;rpf;F Njitahd msTf;F Nkyhf #oy; ntg;gepiy caUkhapd;

jhtuq;fspd; MtpAapu;g;G tPjk; mjpfupg;gjhy; ePu;g;gad;ghL mjpfupf;Fk;. ,jd;;;

gadhfj; jhtuq;fspy; G+f;fSk; kfue;jkzpfSk; cyu;e;J NghFk;. NkYk;

Gd;dp;yq;fspYk; fhl;Lg;gpuNjrq;fspYk; fhl;Lj; jP Vw;glTk; ,J VJthfyhk;.

,jw;F Nkyjpfkhf gpd;tUk; nrad;Kiwfspy; ntg;gepiy nry;thf;Fr; nrYj;Jk;

•  ePu;> fdpAg;G Mfpatw;wpd; mfj;JwpQ;ry;.

•  gjhu;j;jq;fs; nfhz;L nry;yy;> fyg;gpupT.

•  MtpAapu;g;G.

•  kz; Ez;zq;fpfspd; njhopw;ghL.
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gapu;r;nra;ifapy; rhuPug;gjdpd; nry;thf;Fgapu;r;nra;ifapy; rhuPug;gjdpd; nry;thf;Fgapu;r;nra;ifapy; rhuPug;gjdpd; nry;thf;Fgapu;r;nra;ifapy; rhuPug;gjdpd; nry;thf;Fgapu;r;nra;ifapy; rhuPug;gjdpd; nry;thf;F

rhjfkhd nry;thf;Frhjfkhd nry;thf;Frhjfkhd nry;thf;Frhjfkhd nry;thf;Frhjfkhd nry;thf;F

•  rhuPug;gjd; rpwg;G kl;lj;jpy; fhzg;gLk;NghJ

gapu;fspy; MtpAapu;g;Gr; nrad;KiwAk; rpwg;G

kl;lj;jpy; epfOk;. tspkz;lyj;jpd; <ug;gjd;

FiwAk;NghJ MtpAapu;g;G tPjk; mjpfupf;Fk;.

MfNt> rhuPug;gjd; MtpAapu;g;Gf;F Neu;khW

tpfpjrkkhff; fhzg;gLk;.
•  cau; rhuPug;gjd; fhzg;gLk;NghJ jz;Lj;
  Jz;lq;fspy; Ntu;nfhs;sy; ,yFthf
  epfOk;.
•  rhuPug;gjd; mjpfupf;Fk;NghJ Fwpapd;
  thq;fw; fhyk; mjpfupf;Fk;.
•  me;J}upak;> Xf;fpl;L Nghd;w jhtuq;fspd; G+f;fspd; ju Nkk;ghl;Lf;F cau;thd
  rhuPug;gjd; cjTk;.
•  ,iytha;fs; jpwj;jypYk; %LjypYk; rhuPug;gjd; nry;thf;Fr; nrYj;Jk;.
  ,iytha; jpwe;jpUf;Fk;NghJ xspj;njhFg;Gr; nrad;Kiw rpwg;ghf eilngWk;.

ghjfkhd nry;thf;Fghjfkhd nry;thf;Fghjfkhd nry;thf;Fghjfkhd nry;thf;Fghjfkhd nry;thf;F
•  rhuPug;gjd; mjpfupg;gjhy; jhtuNeha;fs; gut ,lKz;L.
•  cau; rhuPug;gjd; fhzg;gLk;NghJ fgpyj;jj;jp> ntz; < Nghd;w gPilfspd;
  ngUf;fk; mjpfupf;Fk;.
•  fhw;wpdhy; kfue;jr; Nru;f;if epfOk; gapu;fspy;> kfue;jkzpfs; fhw;wpy;
  nfhz;L nry;yg;gLtjpy; jlq;fy; Vw;gl ,lKz;L.
•  MtpAapu;g;G FiwAk;. ,jdhy; ePu; mfj;JwpQ;ry; FiwtilAk;.
•  tpj;Jf;fisf; fsQ;rpag;gLj;JtJ fbdkhFk;.

gapu;r;nra;ifapy; Mtpahjypd; nry;thf;Fgapu;r;nra;ifapy; Mtpahjypd; nry;thf;Fgapu;r;nra;ifapy; Mtpahjypd; nry;thf;Fgapu;r;nra;ifapy; Mtpahjypd; nry;thf;Fgapu;r;nra;ifapy; Mtpahjypd; nry;thf;F
mjpf Mtpahjypd; tpisthf cyu;tyag; gpuNjr epyq;fspy; ctu;j;jd;ik
mjpfupf;f ,lKz;L.

2.3 tptrha thdpiy myifj; jpl;lkply;2.3 tptrha thdpiy myifj; jpl;lkply;2.3 tptrha thdpiy myifj; jpl;lkply;2.3 tptrha thdpiy myifj; jpl;lkply;2.3 tptrha thdpiy myifj; jpl;lkply;

tptrha eltbf;iffis ,yFgLj;jj; Njitahd thdpiyj; juTfisg;
ngWtjw;fhfj; jhgpf;fg;gLk; epiyaNk tptrha thdpiy myF vdg;gLfpwJ.

ahNjDk; gpuNjrj;jpd; thdpiy mg;gpuNjrj;jpd; tptrhauPjpahd rhj;jpaq;fis
jPu;khdpg;gjpy; ftdj;jpw; nfhs;sg;gLk; gpujhd fhuzpahFk;. NkYk;> ahNjDk;
gpuNjrj;jpy; nra;if gz;zg;gLk; gapu;> gapu; nra;Ak; fhyk; Mfpatw;iwj;
jPu;khdpg;gjpYk; thdpiy Kf;fpaj;Jtk; ngWfpwJ.

gapu;r;nra;ifia Muk;gpf;f Kd;du; mjidj; jpl;lkpLtjw;F thdpiyj; juTfis
mbg;gilahff; nfhz;L Kd;itf;fg;gLk; vjpu;T$wy;fs; Kf;fpakhditahFk;.
NkYk;> khdhthupahfr; nra;ifgz;Zk; gapu;fSf;fhTk;> ghrdj;jpd;fPo; nra;if
gz;Zk; gapu;fSf;fhfTk; ,J njhlu;ghd mwpT ,d;wpaikahjJ. gapUf;Fj;
Njitahd ghrd ePupd; msitf; fzpj;jy;> eLif> grisaply;> mWtil
nra;jy;> ngwf;$ba tpisr;ry; Nghd;wit njhlu;ghf vjpu;T$Wtjw;Fk; ,j;juTfs;
mtrpakhFk;. vdNt> jpUj;jkhd thdpiyj; juTfisg; ngWtjw;fhf
cgfuzq;fisr; rupahfj; jahu;g;gLj;JtJk; jhgpg;gJk; thrpg;Gf;fisg; ngWtJk;
mtrpakhFk;.

MtpAapu;g;G tPjk;

rhuPug;gjd;

tiuG 2.6 : MtpAapu;g;G tPjj;jpw;Fk;tiuG 2.6 : MtpAapu;g;G tPjj;jpw;Fk;tiuG 2.6 : MtpAapu;g;G tPjj;jpw;Fk;tiuG 2.6 : MtpAapu;g;G tPjj;jpw;Fk;tiuG 2.6 : MtpAapu;g;G tPjj;jpw;Fk;

rhuPug;gjDf;Fk; ,ilapyhd njhlu;GrhuPug;gjDf;Fk; ,ilapyhd njhlu;GrhuPug;gjDf;Fk; ,ilapyhd njhlu;GrhuPug;gjDf;Fk; ,ilapyhd njhlu;GrhuPug;gjDf;Fk; ,ilapyhd njhlu;G
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tptrha thdpiy myifj;; jhgpj;jy;tptrha thdpiy myifj;; jhgpj;jy;tptrha thdpiy myifj;; jhgpj;jy;tptrha thdpiy myifj;; jhgpj;jy;tptrha thdpiy myifj;; jhgpj;jy;

tptrha thdpiy myifj; jhgpg;gjw;fhfj;

njupTnra;ag;gLk; epyk; mg;gpuNjrj;ijg;

gpujpepjpj;Jtg;gLj;jj;jf;f epykhf ,Uj;jy;

Ntz;Lk ; .  mjhtJ g p uNjrj ;j py ;

nghJthff ; fhzg ;gLk ; ngsjpf>

jiuj;Njhw;w ,ay;Gfs;> njupT nra;ag;gl;l

Fwpj;j ,lj;jpYk; fhzg;gl Ntz;Lk;.

me;j ,lj;jpd; mUNf ePu;epiyfs;>

Fsq;fs; Nghd;wit ,Uj;jyhfJ.

jpUg;jpfukhd ePu;tbg;Gs;s kl;lkhd

epykhf ,Uj;jy; Ntz;Lk;. mjhtJ

rha;thd ,lk; nghUj;jkhdjy;y. Gwf;

fhuzpfspd; nry;thf;F mw;wjhf ,Uf;f

Ntz;Lk;. mUNf caukhd kuq;fs;>

fl;lq;fs; Nghd;wd ,y;yhj ,lkhf ,Uj;jy; Ntz;Lk;. ,e;j ,lj;ijr; #of;

fl;llq;fs;> caukhd kuq;fs; fhzg;gLkhapd;> ,lj;Jf;Fk; mf;fl;lq;fs; my;yJ

kuq;fSf;Fk; ,ilapyhd ,ilntsp Fiwe;j gl;rk; mtw;wpdJ cr;r cauj;jpd;

ehd;F klq;fhfNtDk; ,Uj;jy; Ntz;Lk;. NkYk;> ,t;tplj;Jf;F ,yFthff;

nrd;wiltjw;fhd ghijAk; ,Uj;jy; Ntz;Lk;.

Nkw;gb jd;ikfisf; nfhz;l njupT nra;ag;gl;l epyk;> jpwe;j ntspahd

(Open space) ,lkhf ,Uj;jy; Kf;fpakhdJ. ,e;epyj;jpy; 50 m X 50 m gug;gstpDs;

10 m X 10 m gug;gsTila gFjp ,jw;F kpfg; nghUj;jkhdJ

mt;tplj;jpy; Nkw;gug;ig kl;lg;gLj;jp> Gy; tsu;j;J ntl;bj; Jg;guthf itj;jpUj;jy;

Ntz;Lk;. thdpiy myfpDs; gpuhzpfs; GfKbahjthW ghJfhg;Gf; fk;gp Ntyp

mikj;jy; Ntz;Lk;.

ml;ltiz 2.5 : tptrha thdpiy myfpy; ntt;NtW thdpiyf; fhuzpfis msg;gjw;fhfg;ml;ltiz 2.5 : tptrha thdpiy myfpy; ntt;NtW thdpiyf; fhuzpfis msg;gjw;fhfg;ml;ltiz 2.5 : tptrha thdpiy myfpy; ntt;NtW thdpiyf; fhuzpfis msg;gjw;fhfg;ml;ltiz 2.5 : tptrha thdpiy myfpy; ntt;NtW thdpiyf; fhuzpfis msg;gjw;fhfg;ml;ltiz 2.5 : tptrha thdpiy myfpy; ntt;NtW thdpiyf; fhuzpfis msg;gjw;fhfg;

 gad;gLk; cgfuzq;fs; gad;gLk; cgfuzq;fs; gad;gLk; cgfuzq;fs; gad;gLk; cgfuzq;fs; gad;gLk; cgfuzq;fs;

 thdpiyf; fhuzpfs;thdpiyf; fhuzpfs;thdpiyf; fhuzpfs;thdpiyf; fhuzpfs;thdpiyf; fhuzpfs;  cgfuzk; cgfuzk; cgfuzk; cgfuzk; cgfuzk;

 kiotPo;r;rp vspa kiokhdp> jd;dpaf;f kiokhdp

 tspapd; cr;r ntg;gepiy cau;T ntg;gkhdp

 tspapd; ,opT ntg;gepiy ,opT ntg;gkhdp

(cau;T ,opT ntg;gkhdp)

 kz; ntg;gepiy kz; ntg;gkhdp

 #upa xspu;T #upa xspu;Tkhdp

 #upa xspr;nrwpT #upa fjpu;g;Gkhdp

 rhuPug;gjd; <u> cyu; Fkpo;ntg;gkhdp

 fhw;wpd; jpir fhw;Wj; jpirfhl;b

 fhw;wpd; fjp mdpykhdp

 Mtpahjy; Mtpahjy; jl;L

tptrha thdpiytptrha thdpiytptrha thdpiytptrha thdpiytptrha thdpiy

myFmyFmyFmyFmyF

cU 2 . 1 :  t ptrha thd piycU 2 . 1 :  t ptrha thd piycU 2 . 1 :  t ptrha thd piycU 2 . 1 :  t ptrha thd piycU 2 . 1 :  t ptrha thd piy

mynfhd;wpidj; jhgpf;Fk; ,lk;mynfhd;wpidj; jhgpf;Fk; ,lk;mynfhd;wpidj; jhgpf;Fk; ,lk;mynfhd;wpidj; jhgpf;Fk; ,lk;mynfhd;wpidj; jhgpf;Fk; ,lk;
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cgfuzq;fisj; jhgpj;jy;cgfuzq;fisj; jhgpj;jy;cgfuzq;fisj; jhgpj;jy;cgfuzq;fisj; jhgpj;jy;cgfuzq;fisj; jhgpj;jy;

Vida cgfuzq;fSf;F Vw;glj;jf;f ghjpg;G ,opthFk; tifapNyNa

cgfuzq;fis epiyg;gLj;Jjy; Ntz;Lk;. Xu; cgfuzj;jpd; epoy; kw;nwhU

cgfuzj;jpd; kPJ tpOjyhfhJ.

   cU : 2.19 tptrha thdpiy myfpd; jpl;lg;glk;cU : 2.19 tptrha thdpiy myfpd; jpl;lg;glk;cU : 2.19 tptrha thdpiy myfpd; jpl;lg;glk;cU : 2.19 tptrha thdpiy myfpd; jpl;lg;glk;cU : 2.19 tptrha thdpiy myfpd; jpl;lg;glk;

vspa kiokhdpiaj; jhgpj;jy;vspa kiokhdpiaj; jhgpj;jy;vspa kiokhdpiaj; jhgpj;jy;vspa kiokhdpiaj; jhgpj;jy;vspa kiokhdpiaj; jhgpj;jy;

cUtpw; fhl;bathW jhgpf;fg;gLk; kiokhdpapd; Nky;

me;jk;> epykl;lj;jpy; ,Ue;J 300 mm cauj;jpy; mikjy;

Ntz;Lk;. ,t;thW itf;Fk;NghJ glj;jpy; fhl;bathW

kiokhdpapd; mbg;gFjp epyj;jpDs; (157 mm Moj;jpw;F)

tpNrlkhfj; jahupf;fg;gl;l nfhd;fpwPw;W Nkilapy;

epWj;jg;gLk;. rkjskhd Xu; ,lj;jpNyNa ,jidj;

jhgpj;jy; Ntz;Lk;. maypy; fl;llq;fs;> kuq;fs;

Nghd;wit cs;sdthapd;> mtw;Wf;Fk; kiokhdpf;Fk;

,ilapyhd J}uk; Fiwe;j gl;rk ; mtw;wpd;

cauj;ijg;Nghy; ehd;F klq;fhfNtDk; ,Uj;jy;

Ntz;Lk;.  kiokhdpapy; ePu; xOf;F cz;lh vdr;

Nrhjpj;jy; Ntz;Lk;. ePu; Nrfupf;fg;gLk; rhbapy; J}R>

,iyr;rUF Nghd;wit fhzg;gl;lhy; mtw;iw ePf;Fjy;

Ntz;Lk;. msf;FQ;rhbiaAk; Jg;Guthf itj;jpUj;jy;

Ntz;Lk;.

ghJfhg;G Ntyp

epyj;jpy; Gy; tsu;j;J

Fl;ilahf ntl;lg;gl;Ls;sJ

#upa xspu;Tkhdp

fhw;Wj;jpirfhl;b

mdpykhdp

jPntd;rd; jpiu

ntg;gkhdp;

cau;T> ,opT

ntg;gkhdp

<u cyu;

Fkpo; ntg;gkhdp

my;yJ <ukhdp

kiokhdp

Mtpahjy;jl;L

kz; ntg;gkhdpfs;

cU 2.20 : vspacU 2.20 : vspacU 2.20 : vspacU 2.20 : vspacU 2.20 : vspa

kiokhdpiakiokhdpiakiokhdpiakiokhdpiakiokhdpia

tptrha thdpiytptrha thdpiytptrha thdpiytptrha thdpiytptrha thdpiy

myfpy; jhgpj;jy;myfpy; jhgpj;jy;myfpy; jhgpj;jy;myfpy; jhgpj;jy;myfpy; jhgpj;jy;
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mdpykhdpAk; fhw;Wj; jpirfhl;bAk;mdpykhdpAk; fhw;Wj; jpirfhl;bAk;mdpykhdpAk; fhw;Wj; jpirfhl;bAk;mdpykhdpAk; fhw;Wj; jpirfhl;bAk;mdpykhdpAk; fhw;Wj; jpirfhl;bAk;

tptrha eltbf;iffSf;fhf epykl;lj;jpy; ,Ue;J 2 m cauj;jpy; fhw;wpd; fjp

msf;fg;gLk;. vdNt> mdpykhdpia epykl;lj;jpypUe;J 2 m cauj;jpy; jhgpf;f

Ntz;Lk;. #oypy; fhw;Wj; jilfs; ,Uf;ff;$lhJ.

Mtpahfy; jl;LMtpahfy; jl;LMtpahfy; jl;LMtpahfy; jl;LMtpahfy; jl;L

jl;ilr; #o jlq;fypd;wp tspr; Rw;Nwhl;lk; epfoj;jf;f tifapYk; jiuAld;

njhLifAWtjhy; jl;L ntg;gNkWtij ,optsthf;Ftjw;fhfTk;> epykl;lj;jpypUe;J

15 cm cauj;jpy; mike;j kuj;jpdhyhd jhq;fpnahd;wpd;kPJ Mtpahjw;jl;il

itj;jy; Ntz;Lk;. jl;bYs;s ePiug; gpuhzpfs; gUFtijj; jtpu;g;gjw;fhfj;

jl;L  tiyapdhy; %lg;gLk;.

thdpiy myfpDs; Mtpahfy; jl;il jhgpf;Fk;NghJ ghJfhg;G NtypapypUe;J

Fiwe;j gl;rk; 1.5 m cl;GwkhfTk;> kiokhdpapypUe;J Fiwe;j gl;rk; 5 m

mg;ghYk; nghUj;Jjy; Ntz;Lk;.

tspkz;ly ntg;gkhdp> <u cyu; Fkpo; ntg;gkhdp tspkz;ly ntg;gkhdp> <u cyu; Fkpo; ntg;gkhdp tspkz;ly ntg;gkhdp> <u cyu; Fkpo; ntg;gkhdp tspkz;ly ntg;gkhdp> <u cyu; Fkpo; ntg;gkhdp tspkz;ly ntg;gkhdp> <u cyu; Fkpo; ntg;gkhdp / <ukhdp<ukhdp<ukhdp<ukhdp<ukhdp

md;whl cau;T> ,opT ntg;gepiyfis msg;gjw;fhf rpl;rpd; cau;T ,opT

ntg;gkhdpiag; gad;gLj;jyhk;. ,jw;fhf cau;T ntg;gkhdpAk;> ,opT

ntg;gkhdpAk; jdpj;jdpNa nghUj;jg;gl;l mikg;Gk; gad;gLj;jg;gLtJz;L.

nghJthd ntg;gkhdp> cau;T ,opT ntg;gkhdp> <u cyu; Fkpo; ntg;gkhdp

Mfpad kug;glnyhd;wpy; (Wooden Panel) nghUj;jg;gLk;. gpd;du; ,t;Tgfuzq;fs;

mjw;nfd tpNrlkhf mikf;fg;gl;l jPntd;rd; jpiuapDs; (Stevenson Screen)

nghUj;jg;gLk;.

kz; ntg;gkhdpfs;kz; ntg;gkhdpfs;kz; ntg;gkhdpfs;kz; ntg;gkhdpfs;kz; ntg;gkhdpfs;

kz;zpd; ntg;gepiyia msg;gjw;fhf ,t;ntg;gkhdpfs; gad;gLj;jg;gLk;.

ntg;gkhdpf; Fkpo;fs; kz; Nkw;gug;gpypUe;J 5 cm, 10 cm, 20 cm, 30 cm, 100 cm

Mfpa Moq;fspy; itf;fg;gl;L kz;zpd; ntg;gepiy msf;fg;gLk;. ntg;gkhdpfs;

Fwpj;j Moq;fspy; epyj;jpDs; nghUj;jg;gLk;. elf;Fk;NghJ kpjpglhJ ,Uf;f

,t;ntg;gkhdpfs; xU jdpahd Ntypapdhy; kiwg;gplg;gLk;.

#upa xspu;Tkhdp#upa xspu;Tkhdp#upa xspu;Tkhdp#upa xspu;Tkhdp#upa xspu;Tkhdp

,J 1.5 m cauj;jpy; nfhd;fpwPl;Lj; J}zpd; kPJ 30 cm x 30 cm Nkil mikj;J

mjd;kPJ itf;fg;gLk;. ,J fpof;F Nkw;F jpirNfhs; topNa nghUj;jg;gLk;.

thdpiy epiyaj;jpy; juTfs; ngwy;thdpiy epiyaj;jpy; juTfs; ngwy;thdpiy epiyaj;jpy; juTfs; ngwy;thdpiy epiyaj;jpy; juTfs; ngwy;thdpiy epiyaj;jpy; juTfs; ngwy;

thdpiy epiyaj;jpy; juTfs; ngWtjw;Fupa epak Neuq;fs; 08.30 kzpAk;>

15.30 kzpAk; MFk;. kiotPo;r;rp> cau;T ,opT ntg;gkhdp thrpg;Gf;fs;> #upa

xspu;T kzpj;jpahyq;fs;> fhw;wpd; fjpAk; jpirAk;> <ug;gjd;> Mtpahjy; mfpa

juTfs; 08.30 kzpf;Fg; ngwg;gLk;. <u cyu; Fkpo; ntg;gkhdp thrpg;Gf;fs;> kz;

ntg;gkhdp thrpg;Gf;fs; Mfpad ehnshd;Wf;F ,uz;L jlitfs; 08.30 kzpf;Fk;>

15.30 kzpf;Fk; ngwg;gLk;.
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juT gjpjy;juT gjpjy;juT gjpjy;juT gjpjy;juT gjpjy;

ehnshd;Wf;F xU jlit khj;jpuk; ngwg;gLk; thrpg;Gfs; mjw;F Ke;ija

jpfjpapd; fPNoNa gjpT nra;ag;gLk;.

kiotPo;r;rp

cau;T ,opT ntg;gkhdp thrpg;G

#upa xspu;T kzpj;jpahyq;fs;

fhw;wpd; fjp

Mtpahjy;

ehnshd;Wf;F ,U jlit khj;jpuk; ngWg;gLk; ngWkhdj; juTfs;> mj;juTfisg;

ngw;w jpfjpf;F vjpNu fhiy> khiy vd;wthW gjpT nra;ag;gLk;.

<u - cyu;Fkpo; ntg;gkhdp thrpg;G

kz; ntg;gkhdp thrpg;G
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     2.4 fhyepiy khw;wq;fs;2.4 fhyepiy khw;wq;fs;2.4 fhyepiy khw;wq;fs;2.4 fhyepiy khw;wq;fs;2.4 fhyepiy khw;wq;fs;

Gtp ntg;gkiltjd; fhuzkhf fhyepiyapy; Vw;gLk; khWjy;fNs  fhyepiy

khw;wk; vdg;gLk;.

fhyepiy khw;wq;fs; ,aw;ifahfTk; kdpjr; nraw;ghLfs; fhuzkhfTk; epfOk;.

kdpjr; nraw;ghLfs; fhuzkhf Vw;gLk; khw;wq;fspd; kPNj $ba ftdk;

nrYj;jg;gLk;.

fhyepiy khw;wk; vd;gjw;F ntt;NtW epWtdq;fspdhy; ntspaplg;gl;l

tiutpyf;fzq;fs;:

fhyepiy khw;wk; gw;wpa muRfSf;fpilapyhd mikak; (IGPCC - Inter Gov-

ernmental Panel on Climate change) ,d ; tiut pyf ; fzk ; .

rhjhuz fhyepiy khw;wk; vd;gJ ePz;lfhyk; epiyj;jpUf;fj;jf;f (gj;J tUlk;

my;yJ mjw;F Nkyhf) Fwpg;gplj;jf;f khw;wj;ijf; Fwpf;fpd;wJ. ,aw;iff;

$Wfspy; my;yJ epyg;gad;ghl;by; kdpjdhy; Vw;gLj;jg;gLk; ePz;lfhy

khw;wj;jpdhy; ,k;khw;wq;fs; Vw;glyhk;.

fhyepiy khw;wj;jpidj; jLg;gjw;fhd If;fpa ehLfspd; rkthar; rl;lj;jpd;

tiut pyf ; fzk ; .  (UNFCCC - United Nations Framework Convention on Climate Change)

Neub my;yJ kiwKfkhd kdpjr; nraw;ghl;bd; %yk; tspkz;lj;jpd; $Wfspy;

vw;gLk; khw;wk; fhuzkhf fhyep;iyapy; Vw;gLk; khw;wNk ,JthFk;. ,J

,aw;iff; fhyepiy khw;wj;jpw;F NkyjpfkhdjhFk;.

‘fpNahj;Njh’ rkthaj;jpdhYk; ,t;tiutpyf;fzNk gad;gLj;jg;gLfpwJ. vdpDk;>

UNFCCC tiutpyf;fzj;ij tpl IPCC epWtdj;jpd; tiutpyf;fzk; rw;W

MokhdjhFk;.

,aw;ifahd gr;irtPl;L tpisT ,aw;ifahd gr;irtPl;L tpisT ,aw;ifahd gr;irtPl;L tpisT ,aw;ifahd gr;irtPl;L tpisT ,aw;ifahd gr;irtPl;L tpisT (Naturl Green house effects)

#upaxsp tspkz;lyj;jpD}lhf gazk; nra;J Gtpapy;

gLtjdhy; kz; Nkw ;gug ;Gk ; > tspkz;lyKk;

ntg;gkilAk;. epyj;jpy; tpOk; ntg;gk; fhuzkhf fPo;r;

nrq;fjpu;fs; cUthFk;. ,t;thW cUthFk; fPo;r;

nrq;fjpu;fs; tspkz;lyj;jpw;F tpLtpf;fg;gLk;. ,t;thW

tpLtpf ;fg ;gLk; f Po ;r ;nrq;fjpu ;fspy; xU gFjp

tspkz;lyj;Jf ;F ntspNa nry;Yk; Gtpapd ;

tspkz;lj;jpy; fhzg;gLk;. gr;irtPl;L thAf;fs; ,e;jf;

f Po ; r ;nrq ;fj pu ;fis mfj ;Jw pQ ;Rk ; . ,t ;thW

mfj;JwpQ;rg;gl;l nrq;fPo;f; fjpu;fs; kPz;Lk; ntg;gkhf

ntsptplg;gLk;. ,jdhy; Gtp ntg;gkilAk; ,r;

nrad;Kiw gr;ir tPl;by; (Green house) eilngWk;

nrad;Kiwia xj;jpUg;gjdhy; mJ gr;ir tPl;L

tpisT vdg;gLk;. ,J ,aw;ifahd Njhw;wg;ghlhFk;.

cU 2.21 : gr;ir tPl;LcU 2.21 : gr;ir tPl;LcU 2.21 : gr;ir tPl;LcU 2.21 : gr;ir tPl;LcU 2.21 : gr;ir tPl;L

tpisTf;fhd vspikahdtpisTf;fhd vspikahdtpisTf;fhd vspikahdtpisTf;fhd vspikahdtpisTf;fhd vspikahd

tpsf;fg;glk;tpsf;fg;glk;tpsf;fg;glk;tpsf;fg;glk;tpsf;fg;glk;

jp;Uk;gj; njwpf;Fk;

rf;jp

#upad;

#upa xsp

gr;ir tPl;L

thAf;fs;
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,t;thW GtpapypUe;J ntspNaw;wg;gLk; ntg;gj;jpd; xU gFjp thd;ntspf;Fr;

nry;tjdhy; Gtpapd; ntg;gepiy xU Fwpg;gpl;l kl;lj;jpy; Ngzg;gLk;. mJ 14
0
C

Mff; fhzg;gLk;. gr;irtPl;L tpisT eilngwhtpbd; Gtpapd; ntg;gepiy 19
0
C

Mff; fhzg;gLk;. Gtp ntg;gepiy epyt Ntz;ba ngWkhdj;ij tpl> 33
0
C

vDk; cau; ngWkhdj;jpy; fhzg;gl gr;ir tPl;L tpisNt fhuzkhFk;. ,e;epiy

Gtpapy; capu;fs; tho;tjw;fhd #oiy Vw;gLj;JfpwJ.

mjpfupf;fg;gl;l gr;irtPl;L tpisTmjpfupf;fg;gl;l gr;irtPl;L tpisTmjpfupf;fg;gl;l gr;irtPl;L tpisTmjpfupf;fg;gl;l gr;irtPl;L tpisTmjpfupf;fg;gl;l gr;irtPl;L tpisT

gr ;irtPl ;L tpistpd;NghJ

epyj ;j py pUe ;J ntspNaWk ;

fPo;r;nre;epwf; fjpu;fspd; xU gFjp

gr ;irt Pl ;L thAf ;fshy ;

mfj ;Jw pQ ;rg ;gl ; ;L k Pz ;Lk ;

tpLtpf;fg;gLk;. kdpj nraw;

ghLfspd; fhuzkhf gr;irtPl;L

thAf;fspd; msT mjpfupf;Fk;.

,jdhy; ,t;thW mfj;Jwp;Q;rg;

gl;L tpLtpf;fg;gLk; ntg;gj;jpd;

msTk; mjpfupf;Fk;.

,jd; fhuzkhf mfj;JwpQ;rg;gl;Lg; gpd;du; tpLtpf;fg;gLk; ntg;gj;jpd; msTk;

mjpfupf;Fk;. ,e;j ntg;gj;jpd; fhuzkhf Gtp ntg;gepiyAk; mjpfupf;Fk;. ,J

Gtp ntg;gkiljy; (Global warming) my;yJ mjpfupf;fg;gl;l gr;irtPl;L tpisT

vdg;gLk;.

1850 kw;Wk; 2001 - 2005 fhy ,ilntspapy; 0.76
0
C ntg;gepiy mjpfupg;G

Vw;gl;Ls;sJ. ,e;epiy njhlu;r;rpahf ePbf;Fkhapd; 2100 Mk; Mz;by; Gtp

ntg;gepiy 1.8 
0
C -  5.8 

0
C  f;F ,ilapy; mjpfupf;Fnkdf; fhl;lg;gl;Ls;sJ.

gr;irtPl;L tpistpd; gr;irtPl;L tpistpd; gr;irtPl;L tpistpd; gr;irtPl;L tpistpd; gr;irtPl;L tpistpd; (Green house effect)

#upaf; fjpu;g;G#upaf; fjpu;g;G#upaf; fjpu;g;G#upaf; fjpu;g;G#upaf; fjpu;g;G

#upad;> kpd;fhe;jf; fjpu;g;G %yk;

ntg;gj;ij Gtpf;Nfhsj;njhFjpf;F

toq;Ffpd;wJ. Gtpapd; tspkz;lyj;

njhFjp;apypUe;Jk; ntg;gk; kpd;fhe;j

miyfshf ntspg ;gl ;L mz;l

ntspia milAk;. #upadpypUe;J

kpd;fhe;jf; fjpu;g;ghff; fpilf;Fk;

,r;rf;jpapdhy; tspkz;lyr; Rw;Nwhl;lk;

epfOk;. mr;Rw;Nwhl;lk; fhuzkhf

Gtpapy ; fhyepiy epiyikfs;

cUthFk;.

    tiuG 2.7 : cyfpd; ruhrup ntg;gepiytiuG 2.7 : cyfpd; ruhrup ntg;gepiytiuG 2.7 : cyfpd; ruhrup ntg;gepiytiuG 2.7 : cyfpd; ruhrup ntg;gepiytiuG 2.7 : cyfpd; ruhrup ntg;gepiy

    mjpfupj;Js;s tpjk; (1880 - 2000)    mjpfupj;Js;s tpjk; (1880 - 2000)    mjpfupj;Js;s tpjk; (1880 - 2000)    mjpfupj;Js;s tpjk; (1880 - 2000)    mjpfupj;Js;s tpjk; (1880 - 2000)
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cU 2.22 : gr;ir,y;y tpisitf;cU 2.22 : gr;ir,y;y tpisitf;cU 2.22 : gr;ir,y;y tpisitf;cU 2.22 : gr;ir,y;y tpisitf;cU 2.22 : gr;ir,y;y tpisitf; fhl;Lk;fhl;Lk;fhl;Lk;fhl;Lk;fhl;Lk;

    tpsf;fg; glk;    tpsf;fg; glk;    tpsf;fg; glk;    tpsf;fg; glk;    tpsf;fg; glk;

FWfpa miyePsq;

nfhz;l kpd;fhe;j

miyfs;

ePz;l miyePsq;

nfhz;l kpd;fhe;j

miyfs;
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Gtpf;Ff; fpilf;Fk; kpd;fhe;jr; rf;jpapd; ngUk;gFjp #upadpypUe;J

fpilf;fpd;wJ. kpd;fhe;jj; jpUrpaj;jpy; fl;GydhFk; xspAk;> Kf;fpakhd kpd;fhe;jr;

rf;jpfshd thndyp miyfs;> Ez;ziyfs;> nrq;fPo;f; fjpu;fs;> fopA+jhf;

fjpu;fs;> vf;]; fjpu;fs;> fhkhf;fjpu;fs; vd;gdTk; mlq;fpapUf;Fk;. fjpu;g;G

tpjpfspd;gb> jdpg; g+r;rpaj;ijtpl (0
0
K)cau;thd ntg;gepiyiaf; nfhz;l

nghUs;fs; fjpu;g;ig ntsptpLk;. NkYk;> ,t;thwhd nghUs;fs; ntsptpLk;

fjpu;g;gpd; miyePsk; mg;nghUspd; jdpntg;gepiyAld; vjpu;tpfpjj; njhlu;igf;

fhl;Lk;. ntg;gepiy$ba nghUs;fs; FWfpa miyePsKila kpd;fhe;j miyfis

ntsptpLk; vd;gNj ,jd; %yk; fUjg;gLk;. #upadpd; ntg;gepiy Vwj;jho

6000
0
K (nfy;tpd;) MFk;. vdNt> #upadpypUe;J FWfpa miyePsKila kpd;fhe;j

miyfs; ntsptplg;gLk;. rhu;gstpy; Gtpapd; ntg;gepiy Fiwthdjhifahy;

mJ ePz;l miyePsKila fjpu;g;ig ntsptpLk;.

Nkw;gb tpsf;fg;glj;jpy; fhl;lg;gl;Ls;sJ Nghd;W #upaxsp Gtp Nkw;gug;ig

Nehf;fp tUk;NghJ mjpy; Vwj;jho 25% Kfpy;fs; kw;Wk; tspkz;lyj;jpy; fhzg;gLk;

NtWtifj; Jzpf;iffs; fhuzkhf jpUg;gpr; nrYj;jg;gLk;. mr;#upa xspapd;

Vwj;jho 20% khd gFjp tspkz;lyj;jhy; cwpQ;rg;gLk;. cjhuzkhf

tspkz;lyj;jpd; Nkw;gilfspy; cs;s Jzpf;iffshy; vf;]; fjpu;fSk;. fhkhf;

fjpu;fSk; cwpQ;rg;gLtijf; Fwpg;gplyhk;. Gtp Nkw;gug;gpypUe;J 19 km - 48 km

tiuapyhd J}uj;jpy; mike;Js;s XNrhd; gilapdhy; fopA+jhf; fjpu;fs;

cwpQ;rg;gLk;. #upadpypUe;J ntsptplg;gLk; rf;jpapy; Vwj;jho 50% khd gFjp

fl;GydhFk; xspahf tspkz;lyj;jpD}lhf Gtpia milfpwJ. mjpy; Vwj;jho

85% khd gFjp> GtpkPJ fhzg;gLk; jhtuq;fshYk;> rKj;jpuq;fshYk;

mfj;JwpQ;rg;gLfpd;wJ. kPjpg;gFjp kPz;Lk; tspkz;lyj;jpDs; njwpf;Fk;.

tspkz;;lyj;jpD}lhf Gtpia milAk; FWfpa miyePsKila #upaf;

fjpu;fs; (fopA+jhf; fjpu;fs;) GtpNkw;gug;gpdhy; mfj;JwpQ;rg;gLk;. ,f;fjpu;fSs;

ngUk;ghyhdit kPz;Lk; ePz;l miyePsKila nrq;fPo;f;fjpu ;fshf

tspkz;lyj;jpDs; tpLtpf;fg;gLk;.

gr;irtPl;L thA tiffSk; mtw;wpd; mjpfupg;Gk;gr;irtPl;L thA tiffSk; mtw;wpd; mjpfupg;Gk;gr;irtPl;L thA tiffSk; mtw;wpd; mjpfupg;Gk;gr;irtPl;L thA tiffSk; mtw;wpd; mjpfupg;Gk;gr;irtPl;L thA tiffSk; mtw;wpd; mjpfupg;Gk;
tspkz;lyj;jpy; cs;s thAf;fSs;> nrq;fPo;f; fjpu;fspy; cs;s ntg;gj;ij

mfj;JwpQ;Rk; Mw;wy; cs;s gr;ir tPl;L thAf;fs; gy cs;sd.

1. fhgdPnuhl;irl;L (1. fhgdPnuhl;irl;L (1. fhgdPnuhl;irl;L (1. fhgdPnuhl;irl;L (1. fhgdPnuhl;irl;L (CO
2
)))))

tspkz;lyj;;jpy; ,jd; nrwpT mjpfupg;Gk;>

tspkz;lyj;jpw;F ntspaplg;gLk; msTk;

mjpfupg;gjdhy; ,t;thA gr;irtPl;L tpistpy;

mjpfsT gq;fspg;Gr; nra;fpd;wJ.

kdpjr; nraw;ghLfs; fhuzkhfNt CO
2 
thAtpd;

nrwpT tspkz;lyj;jpy; mjpfupf ;fpd;wJ.

gj;jhapuk; tUlq;fSf;F Kd; tspkz;lyj;jpy;

CO
2 
thAtpd; nrwpT kpy;ypaDf;F 280 (280 ppm)

gFjpahff; fhzg;gl;lJ. 18Mk; E}w;whz;by;

Vw;gl;l njhopDl;gg; Gul;rp fhuzkhf

tspkz;lj;jpy; CO
2 
nrwpT mjpfupj;jJ. fp.gp.1700

tiuG 2.8 :tiuG 2.8 :tiuG 2.8 :tiuG 2.8 :tiuG 2.8 : cyfpy; cyfpy; cyfpy; cyfpy; cyfpy; CO
2

nrwpT mjpfupg;igf; fhl;Lk;nrwpT mjpfupg;igf; fhl;Lk;nrwpT mjpfupg;igf; fhl;Lk;nrwpT mjpfupg;igf; fhl;Lk;nrwpT mjpfupg;igf; fhl;Lk;

tiuGtiuGtiuGtiuGtiuG
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Muk;g fhyj;jpypUe;J ,Jtiu CO
2 
nrwpT 35.4 % tPjj;jpdhy; mjpfupj;Js;sJ.

2005Mk; tUlj;;jpy; tspkz;lj;jpy; CO
2 
nrwpT kpy;ypaDf;F 379.1 (379.1 ppm) gFjpahff;

fhzg;gl;lJ.

2. kPNjd;2. kPNjd;2. kPNjd;2. kPNjd;2. kPNjd;

,t;thA gy;NtW Kiwfspy; tspkz;lyj;NjhL Nru;fpd;wJ. ,aw;if <uepyk;>
Kw;wh epyf;fup (Peat) epyq;fspy; ,Ue;J 40 % nkNjd; ntspaplg;gLfpwJ. tpyq;F
tsu;g;G> new;;nra;if> jhtu tpyq;Fg; gFjpfs; Mfpadtw;wpd;; jfdk; Nghd;w
kdpjr; nraw;ghLfs; fhuzkhfTk; 60 % nkNjd; ntspaplg;gLfpwJ.

kdpjr; nraw;ghLfs; fhuzkhf 1750 ,y; kpy;ypaDf;F 700 gFjpfisf; (700

ppb) nfhz;l kPNjd; 2005 ,y; kpy;ypaDf;F 1783 (1783 ppb) gFjpfshf mjpfupj;jJ.
mjhtJ 154.7 % My; mjpfupj;Js;sJ.

3. iej;jpuR xl;irl;L 3. iej;jpuR xl;irl;L 3. iej;jpuR xl;irl;L 3. iej;jpuR xl;irl;L 3. iej;jpuR xl;irl;L (((((N
2
O)))))

,t;thA gy;NtW Kiwfspy; tspkz;lyj;ij te;jilfpd;wJ. <uepyk;> (Kw;wh)
epyf;fup epyq;fspy; eilngWk; ,aw;ifr; nrad;Kiw fhuzkhf nkhj;j
ntspafw;wypy; 66 % ntspNaWfpd;wJ. vupnghUl;fspd;; jfdk;> jhtu> tpyq;Fg;
gFjpfspd; jfdk;> cug;ghtid Nghd;w kdpjr; nraw;ghLfspdhy; 33 % (N

2
O)

thA ntspNaw;wg;gLfpd;wJ. kdpjr; nraw;ghLfs; fhuzkhf 1750 ,y; gpy;ypaDf;F
270 (270 ppb) gFjpfshff; fhzg;gl;l iej;jpuR xl;irl;L 2005,y; gpy;ypaDf;F
319.2 gFjpfshf (319.2 ppb) mjpfupj;jJ. ,J 18.2 % tPj mjpfupg;ghFk;.

4. NtW thAf;fs;4. NtW thAf;fs;4. NtW thAf;fs;4. NtW thAf;fs;4. NtW thAf;fs;

XNrhd; gilf;Fg; ghjpg;ig Vw;gLj;Jk; FNshNuhGNshNuh fhgDf;Fg; gjpyhfg;
gad;gLj;jg;gLk; NtW ,urhadg; nghUs;fs; (c-k; IjNuh GNshNuh fhgd; -
HFC) gr;ir tPl;L tpisTf;Ff; fhuzkhf mikAk;.

ry;gu; n`f;rh FNshiul;Lk; mt;thwhd gr;ir tPl;L thAthFk;. ,J
tspkz;lj;jpy; rpwpjstpy; fhzg;gLtjhy; gr;ir tPl;L tpistpy; rpwpjsNt
gq;fspg;Gr; nra;fpd;wJ.

xt;nthU gr;irtPl;L thATk; xd;Wf;nfhd;W NtWgl;l msTfspy; Gtpia
ntg;gkilar; nra;Ak;. Gtp ntg;gkiltij msg;gjw;fhd mstPlhf (Global

Warming Potential - GWP) gad ;gLj ;jg ;gLf pwJ.

tiuG 2.9 : cyfpy; gr;irtPl;L thAf;fspd; nrwpT mjpfupg;GtiuG 2.9 : cyfpy; gr;irtPl;L thAf;fspd; nrwpT mjpfupg;GtiuG 2.9 : cyfpy; gr;irtPl;L thAf;fspd; nrwpT mjpfupg;GtiuG 2.9 : cyfpy; gr;irtPl;L thAf;fspd; nrwpT mjpfupg;GtiuG 2.9 : cyfpy; gr;irtPl;L thAf;fspd; nrwpT mjpfupg;G
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ml;ltiz 2.6 : gr;irtPl;L thAtif> tspkz;lyj;jpd; ruhrup MAl;fhyk;> Gtpml;ltiz 2.6 : gr;irtPl;L thAtif> tspkz;lyj;jpd; ruhrup MAl;fhyk;> Gtpml;ltiz 2.6 : gr;irtPl;L thAtif> tspkz;lyj;jpd; ruhrup MAl;fhyk;> Gtpml;ltiz 2.6 : gr;irtPl;L thAtif> tspkz;lyj;jpd; ruhrup MAl;fhyk;> Gtpml;ltiz 2.6 : gr;irtPl;L thAtif> tspkz;lyj;jpd; ruhrup MAl;fhyk;> Gtp

ntg;gkiljYf;fhd mOj;jk;ntg;gkiljYf;fhd mOj;jk;ntg;gkiljYf;fhd mOj;jk;ntg;gkiljYf;fhd mOj;jk;ntg;gkiljYf;fhd mOj;jk;
;; ;; ;

  thA  MAl;fhyk;  Gtp ntg;gkiljYf;fhd

       (tUlk;)  mOj;jk; (GWP)

fhgdPnuhl;irl;L (CO
2
) 5 - 200 1

 kPNjd; (CH
4
) 10 23

 iejuR xf;irl;L (N
2
O) 115 296

 IjNuh GNshNuh fhgd; (HFC) 1 - 250 10 - 12 000

 Ngu; GNshNuh fhgd; (PFC)        > 25 000 ; 5 500 - 9 200

 ry;gu; n`f;rh GNshiul;L (SF
6
) 3200 22 200

mt;tt; thAtpd; Gtp ntg;giltjw;fhd

,ay;gpw;fika 2003 ,y; ntsptplg;gl;l>

,t;thAf;fs; gr;irtPl;L tpistpy;; nra;j

gq;fspg ;G CO
2
 - 77 %, CH

4
 - 14 %, N

2
O - 8 % Mf

,Ug;gJld; Vida thAf;fspd; gq;fspg;G

1 % Mff; fhzg;gLfpwJ.

fhye piy khw ;wKk ; ,yq ;ifa pd ;fhye piy khw ;wKk ; ,yq ;ifa pd ;fhye piy khw ;wKk ; ,yq ;ifa pd ;fhye piy khw ;wKk ; ,yq ;ifa pd ;fhye piy khw ;wKk ; ,yq ;ifa pd ;

jw;Nghija epiyAk;jw;Nghija epiyAk;jw;Nghija epiyAk;jw;Nghija epiyAk;jw;Nghija epiyAk;

,yq;ifapy; #oYf;F tpLtpf;fg;gLk;

gr;irtPl;L thAf;fs; Vida ehLfSld;

xg;gpLk;NghJ kpfr;nrhw;g msthFk;.

,yq;ifapy; #oYf;F tpLtpf;fg;gLk; CO
2

tpd; msT cyfshtpauPjpapy; xg;gpLk;NghJ kpff; FiwthFk;.

,yq;if Mrpah   cyfk;

 CO
2 
 ntspaplg;gl;l msT (Mapuk; njhd;fspy;) 8 122      7 360 942    24 215 376

 1998 jdpahs; CO
2 
 ntspaPL 400          2 100          4 100

,yq;ifapy; gr;ir tPl;L thAf;fspd; ntspaPL xg;gpl;lstpy; Fiwthff;

fhzg;gl;lNghJk;> fhyepiy khw;wk; ,yq;ifiag; ghjpf;fpd;wJ. ntg;gepiy

cau;T> kiotPo;r;rpapy; Vw;gLk; khw;wk; vd;git ,J tiu mtjhdpf;fg;gl;Ls;s

fhyepiy khw;wq;fshFk;.

kiotPo;r;rp khwy;kiotPo;r;rp khwy;kiotPo;r;rp khwy;kiotPo;r;rp khwy;kiotPo;r;rp khwy;

fhyepiy khw;wj;jpd; tpisthf kiotPo;r;rp FiwTw;Ws;sJ Nghy; njupe;jhYk;

,yq;ifapd; rpy ,lq;fisj; jtpu Fwpg;gplf;jf;f kiotPo;r;rp mjpfupg;Ngh FiwNth

Vida ,lq;fspy; fhzg;gltpy;iy. vdpDk;> kiotPo;r;rpf; Nfhyk; guk;gy;

Mfpatw;wpy; Fwpg;gplj;jf;f khw;wk; fhzg;gLfpwJ. mjhtJ ePz;l twl;rpf;fhyk;>

tiuG 2.10 : ntt;NtWtiuG 2.10 : ntt;NtWtiuG 2.10 : ntt;NtWtiuG 2.10 : ntt;NtWtiuG 2.10 : ntt;NtW

%yq;fspypUe;J gr;irtPl;L thAf;fs;%yq;fspypUe;J gr;irtPl;L thAf;fs;%yq;fspypUe;J gr;irtPl;L thAf;fs;%yq;fspypUe;J gr;irtPl;L thAf;fs;%yq;fspypUe;J gr;irtPl;L thAf;fs;

tpLtpf;fg;gLk; msT (2003)tpLtpf;fg;gLk; msT (2003)tpLtpf;fg;gLk; msT (2003)tpLtpf;fg;gLk; msT (2003)tpLtpf;fg;gLk; msT (2003)

ml;ltiz 2.7 : xg;gPl;L uPjpahf ,yq;ifapd; ml;ltiz 2.7 : xg;gPl;L uPjpahf ,yq;ifapd; ml;ltiz 2.7 : xg;gPl;L uPjpahf ,yq;ifapd; ml;ltiz 2.7 : xg;gPl;L uPjpahf ,yq;ifapd; ml;ltiz 2.7 : xg;gPl;L uPjpahf ,yq;ifapd; CO
2 
ntspaPl;Lj; juT (1998)ntspaPl;Lj; juT (1998)ntspaPl;Lj; juT (1998)ntspaPl;Lj; juT (1998)ntspaPl;Lj; juT (1998)
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Nghfk; jg;gpa kio> Fwpg;gpl;l fhyj;jpy; Fwpj;j msT kio fpilf;fhik

Nghd;wit kiotPo;r;rp khw;wq;fs; MFk;.

1990 - 1999 tiuahd fhyg;gFjpapy; <utyaj;jpd; kiotPo;r;rp mjpfupg;Gk;

cyu;tyaj;jpy; kiotPo;r;rpf; FiwTk; fhl;lg;gl;Ls;sJ. vjpu;fhyj;jpy; Vw;gLk;

ntsptply; Njhw;wg;ghLfs; ,uz;Lf;F Vw;g 2025 - 2050 fhyg;gFjpahFk;NghJ

,e;ehl;bd; njd;Nky; gUtg;ngau;r;rp kio mjpfupg;gJld; tlfPo;g; gUtg;ngau;r;rp

kio FiwAk; vd vjpu;T$wg;gl;Ls;sJ. ,jdhy;> cyu;tyak; ,ilg;gl;l

fhyg;gFjpapy; twl;rpahy; ghjpg;Gf;F cs;shFk; re;ju;g;gq;fs; mjpfupf;Fk;. ,jdhy;

gpuNjrj;jpd; tptrha> ePu;tsk; njhlu;ghd gpur;rpidfs; Vw;gLk; rhj;jpaf;$Wfs;

mjpfupf;Fk;.

ntg;gepiy mjpfupg;Gntg;gepiy mjpfupg;Gntg;gepiy mjpfupg;Gntg;gepiy mjpfupg;Gntg;gepiy mjpfupg;G

thdpiy mtjhdpg;G epiyaq;fs; 14 ,y; vLf;fg;gl;l 30 tUl fhyg;gFjpapd;

jfty;fSf;F mika ,yq;ifapd; ntg;gepiy mjpfupg;G tPjk; tUlj;jpw;F

0.016
0
C vd mwpag;gl;Ls;sJ. 1987 - 96 fhyg;gFjpapy; ,yq;ifapd; ruhrup

ntg;gepiy mjpfupg;G tUlj;jpw;F 0.025
0
C vd fzpf;fg;gl;Ls;sJ.

Fwpj;j ,lq;fspy; Nkw;nfhs;sg;gl;l Ma;Tfspy; ,t;thwhd ntg;gepiy mjpfupg;G

mwpf;ifg;gLj;jg;gl;Ls;sJ. kfh,Yg;gs;sk> mEuhjGuk; Mfpa gpuNjrq;fspy;

nra;ag;gl;l Ma;Tfspd;gb ,g;gpuNjrq;fspd; ,opTntg;gepiy> ruhrup ntg;gepiy>

cau; ntg;gepiy Mfpad 1953 - 2000 fhyg;gFjpapy; mjpfupj;Jr; nry;tijf;

fhzf;$bajhfTs;sJ.

Etnuypahg; gpuNjrj;jpy; ,opT ntg;gepiy fle;j gj;J tUlq;fspy; mjpfupj;Jr;

nry;tijf; fhzf;$bajhf cs;sJ. ahNjDk; rpy gpuNjrq;fspd; ntg;gepiy

mjpfupg;G kw;iwa gpuNjrj;Jf;Fr; rhu;ghf nkJthf eilngWtjw;F mg;gpuNjrj;jpd;

miktplk; Kf;fpa fhuzkhf mikfpd;wJ. cjhuzkhff; flYf;F mz;ikapy;

cs;s mk;ghe;Njhl;ilAld; xg;gpLk;nghOJ mq;FZnfhyngy];] gpuNjrj;jpd;

cau; ntg;gepiy> ,opT ntg;gepiy mjpfupg;G mjpfkhFk;. mt;thNw Etnuypah

gpuNjrj;jpd; ,opT ntg;gepiy cau;Tf;Ff; fhuzk; mg;gpuNjrj;jpd; efukakhf;fy;

MFk;.

ntg;gepiy khw;wj;jpdhy; tptrha eltbf;iff;F Vw;gLk; ghjpg;Gntg;gepiy khw;wj;jpdhy; tptrha eltbf;iff;F Vw;gLk; ghjpg;Gntg;gepiy khw;wj;jpdhy; tptrha eltbf;iff;F Vw;gLk; ghjpg;Gntg;gepiy khw;wj;jpdhy; tptrha eltbf;iff;F Vw;gLk; ghjpg;Gntg;gepiy khw;wj;jpdhy; tptrha eltbf;iff;F Vw;gLk; ghjpg;G

mjpfupf;Fk; ntg;gepiy> kiotPo;r;rp Mfpatw;wpYs;s NtWghL> kw;Wk; Vida

fhyepiy khw;wq;fs; ehl;bd; tptrha eltbf;iffspy; ghjpg;ig Vw;gLj;Jk;.

kiotPo;r;rp khw;wj;jpdhy; Vw;gLk; ghjpg;GkiotPo;r;rp khw;wj;jpdhy; Vw;gLk; ghjpg;GkiotPo;r;rp khw;wj;jpdhy; Vw;gLk; ghjpg;GkiotPo;r;rp khw;wj;jpdhy; Vw;gLk; ghjpg;GkiotPo;r;rp khw;wj;jpdhy; Vw;gLk; ghjpg;G

kiotPo;r;rpf; Nfhyk;> guk;gy; khw;wk;> fhw;WtPRk; Nfhyk; Nghd;wd fhuzkhf

gy;NtW gpuNjrq;fspy; twl;rpahd fhyepiy Njhd;Wfpd;wJ. kiotPo;r;rpf;

Nfhyq;fs;> guk;gy; khw;wk; Mfpatw;iw tlfPo;g; gUtg; ngau;r;rpf; fhyj;jpy;

fhzyhk;. ,J ,yq;ifapd; gpujhd ngUk;Nghfk;> rpWNghfk; Mfpatw;wpy;

ghjpg;ig Vw;gLj;Jk;. mt;thNw KjyhtJ ,ilg;gUtf; fhyg;gFjpapy; ,t;thwhd

khwy;fisf; fhzyhk;. ,jdhy; cyu;> ,il tyaq;fspy; gapu; cw;gj;jpf;Fg;

ghjpg;G Vw;glyhk;. tlfPo;g; gUt khw;wk; mjpfstpy; eilngWtjhy;

ngUk;Nghfj;jpy; mjpfsT khw;wq;fs; Vw;gLk;.
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tspkz;ly ntg;gepiy mjpfupg;Gf; fhuzkhfg; ngUksthd ePuhtp tspkz;lyj;jpy;
NrUk;. ,J xLq;Ftjhy; tspkz;lyj;jpy; Kfpy;fs; cUthtJld; mjpfsT
kiotPo;r;rpAk; fpilf;Fk;. ,jdhy; mjpfsT nts;sg;ngUf;Fk; Vw;gLk;.

ml;ltiz 2.8 : ml;ltiz 2.8 : ml;ltiz 2.8 : ml;ltiz 2.8 : ml;ltiz 2.8 : gy;NtWgy;NtWgy;NtWgy;NtWgy;NtW fhyg;gFjp fhyg;gFjp fhyg;gFjp fhyg;gFjp fhyg;gFjpfspfspfspfspfspy;; ,yq;ifapd; kiotPo;r;rpf;Nfhy khwy;y;; ,yq;ifapd; kiotPo;r;rpf;Nfhy khwy;y;; ,yq;ifapd; kiotPo;r;rpf;Nfhy khwy;y;; ,yq;ifapd; kiotPo;r;rpf;Nfhy khwy;y;; ,yq;ifapd; kiotPo;r;rpf;Nfhy khwy;

   (rjtPjg; ngWkhdk;)   (rjtPjg; ngWkhdk;)   (rjtPjg; ngWkhdk;)   (rjtPjg; ngWkhdk;)   (rjtPjg; ngWkhdk;)

1931 - 1960   1961 - 1990

     tlfPo;g; gUt kio 31 42

           Kjyhk; ,ilg;gUt kio 23 27

           njd;Nky; gUt kio 21 16

           ,uz;lhk; ,ilg;gUt kio 22 23

           tUlk; KOtjpYk; 11 14

kiotPo;r;rp khw;wj;jpd;; tpisTfisf; ftdpf;ifapy; rPuhd kiotPo;r;rpf;Fg;

gjpyhf FWfpa fhyj;Js; mjpfsT kiotPo;r;rp fpilf;Fk; epiyiaf; fhz

Kbfpd;wJ. Nkw;gug;gpy; XbtopAk; ePu; mjpfupj;jy;> mbf;fb nts;sg;ngUf;F

Vw;gly;> kz;zupg;G epfOjy;> epyf;fPo; ePu;g;Nghrpg;G Fiwtiljy; Nghd;w

epiyikfs; Vw;gl ,lKz;L. ,itaidj;jpdJk; xl;Lnkhj;j tpisTfshf

vjpu;ghu tpjkhf twl;rpAk;> nts;sg;ngUf;Fk; Vw;gl ,lKz;L.

,t;thwhd khwy; fhuzkhf tptrhaj;jpw;F Neub> kiwKfg; ghjpg;Gfs;

Vw;gLfpd;wd. xOq;fhff; fpilf;f Ntz;ba kiotPo;r;rpf;Fg; gjpyhff; FWfpa

fhyj;Js; mjpfsT kio fpilg;gjhy; kiotPo;r;rpr; nrwpT mjpfupf;f ,lKz;L.

mjd; tpisthf Nkw;gug;gpy; XbtopjYk;> kz;zupg;Gk; mjpfupf;Fk;. kiotPo;r;rpr;

nrwpT kzpj;jpahyj;Jf;F 25mm w;Fk; mjpfkhapd;> mt;thwhd kio mupg;G kio

(erosive rain) vdg;gLk;. ,t;thwhd kio nga;Ak; rhj;jpaf;$W vjpu;fhyj;jpy;

mjpfupf;fyhk;. ,t;thwhd epiyikapd; tpisthf kz;zupg;G> ePu;epiyfspy;

milay; gbjy; Mfpad fhuzkhf ePu;epiyfspd; nfhs;ssT Fiwtiljy;>

tskhd kz; ms;spr; nry;yg;gLjy;> vjpu;ghuhj nts;sg;ngUf;F Mfpad Vw;gLk;.

FWfpa fhyj;jpy; fpilf;Fk; nrwpthd kio fhuzkhf Xbtopjy; mjpfupg;gJld;

GtpePupd; Nghrpg;Gk; FiwtilAk;.

kiotPo;r;rp khw;wk; fhuzkhfg; ghrdePu; FiwtilAk;> gapu;fs; twl;rpf;F

cs;shFk;. kz;zupg;G mjpfupj;J kz;tsk; FiwtilAk;. mWtilf; fhyj;jpy;

kio nga;tjhy; tpisnghUs; Nrjk; mjpfupf;Fk;. thdj;jpy; Kfpy;%l;lk;

fhzg;gLtjhy; Gtpf;Ff; fpilf;Fk; #upa xspapd; msT FiwtilAk;. mjd;

tpisthf xspj;njhFg;G FiwtilAk;. Neha;fs; G+r;rpg;gPilfspd; jhf;fKk;

mjpfupf;Fk;. tpyq;Ftsu;g;Gj; Jiwapy; Gy; cw;gj;jp ghjpf;fg;gLk;. Neha;> gPilj;

jhf;fq;fSk; Vw;gl ,lKz;L.

• tpisr;ry; Fiwtiljy;

,J gw;wp Nkw;nfhz;l Ma;Tf;F mika 2
0
C ,dhy; ntg;gepiy mjpfupf;Fk;NghJ

tpisr;ry; 30 % ,dhy; Fiwtilfpd;wJ. mjpfupf;Fk; ntg;gepiyf;F vw;g

tpisr;rypd; msTk; juKk; FiwtilAk;. czTr; Nrkpg;G Fiwtiljy;>

kiotPo;r;rp Kiwfs;
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kfue;jkzpfs; cyu;jy;> kylhjy;> ePu;j;Njit mjpfupj;jy;> Neha;> gPilfspd;

jhf;fk; mjpfupj;jy;> ctu;j;jd;ik mjpfupg;gjhy; kz;zpd; tsk; Fiwtiljy;

MfpaditNa ,jw;fhd fhuzq;fs; MFk;.

gapu;fspy;; mjpf rjtPjkhdit C
3
 jhtuq;fshFk;. ,tw;wpy; cr;rsthd

xspj;njhFg;G 150C - 300C ,w;F ,ilapyhd ntg;gepiyapNyNa epfOk;. mjhtJ

C
3
 jhtuq;fs; FWfpa ntg;gepiy tPr;rpy; xspj;njhFg;ig cr;r msthf epfo;j;Jk;.

ntg;gepiy mjpfupg;gjhy; xspj;njhFg;Gf;Fj; jlq;fy; Vw;gLtjhy; jhtu czT

cw;gj;jp FiwtilAk;.

fUk;G> ,Wq;F> Nrhsk; Nghd;w C
4
  jhtuq;fspy; 300C - 450C ntg;gepiy

tPr;rpy; xspj;njhFg;G eilngWk;. ntg;gepiy mjpfupf;Fk;NghJ Rthr tPjKk;

mjpfupf;Fk;. mjd;tpisthf czTj; jfdk; mjpfupg;gjhy; Nrkpg;Gztpd; msT

FiwtilAk;. ntg;gepiy 350C apYk; mjpfupf;Fk;NghJ G+f;fs; kylhFk;>

gju;r;rjtPjk; mjpfupf;Fk;. ,t;thwhd cau; ntg;gepiy Vwj;jho xU

kzpj;jpahyj;Jf;F fhzg;gLkhapDk; $l G+f;fs; kylhfpg;Nghf ,lKz;L.

nkhduhfiyg; gpuNjrj;jpy; jw;NghJ ,e;j epiyik fhzg;gLfpd;wJ.

,uT Neu ntg;gepiy mjpfupf;Fk;NghJ gapu;fspy; ehu;j;jd;ik mjpfupf;Fk;.

mt;thNw ntg;gepiy mjpfupf;Fk; NghJ jf;fhspapy; Gspg;Gj;jd;ik mjpfupf;Fk;.

ney; ePiu tpUk;Gk; jhtukhFk;. mjpfupf;Fk; CO
2
  fhuzkhf tpisr;rypd;

msT mjpfupj;jhYk; ntg;gepiy mjpfupf;Fk; NghJ tpisr;rYf;Fg; ghjpg;G

Vw;gLk;. ehl;by; ntg;gepiy 0.50C  ,dhy; mjpfupf;Fk; NghJ tpisr;ry; 5.9 %

Fiwtiltjhf Xu; Ma;tpy; ,Ue;J njupate;Js;sJ.

•     Mf;fpukpg;Gf; fisfs; mjpfupj;jy;Mf;fpukpg;Gf; fisfs; mjpfupj;jy;Mf;fpukpg;Gf; fisfs; mjpfupj;jy;Mf;fpukpg;Gf; fisfs; mjpfupj;jy;Mf;fpukpg;Gf; fisfs; mjpfupj;jy;

cyfpy; mghafukhd 18 fisg;G+z;Lfs; ,dq;fhzg;gl;Ls;sd. ,tw;Ws; 14

fisg;G+z;Lfs; C
4 
tifj; jhtuq;fshFk;. C

4 
 jhtuq;fs; cau;ntg;gepiy fpilf;Fk;

NghJ ed;F tsUk;. (C
4 
jhtuq;fspd; ngUf;fk; mjpfupf;Fk;. cjhuzk; Pig wood)

ntg;gepiy mjpfupf;Fk;NghJ Mf;fpukpf;fj;jf;f epiyapy; ,f;fisg; G+z;Lfspd;

ngUf;fKk; mjpfupf;Fk;.

•     ePu;j;jl;Lg;ghL Vw;gLjy;ePu;j;jl;Lg;ghL Vw;gLjy;ePu;j;jl;Lg;ghL Vw;gLjy;ePu;j;jl;Lg;ghL Vw;gLjy;ePu;j;jl;Lg;ghL Vw;gLjy;

ntg;gepiy caUk;NghJ Mtpahjy; mjpfupf;Fk;. Nfhil fhyq;fspy;>

Fsq;fspypUe;J ePu; Mtpahjy; mjpfupf;Fk;.

•     vy;dpNdh tpisTvy;dpNdh tpisTvy;dpNdh tpisTvy;dpNdh tpisTvy;dpNdh tpisT

#oy; ntg;gepiy mjpfupf;Fk;NghJ fly; Nkw;gug;gpd; ntg;gepiy mjpfupj;J

fhw;W tpuptile;J ntg;gkile;J fhw;W tPRk; jpir khw;wg;gLk;. ,J vy;dpNdh

tpisT vdg;gLk;. ,jdhy; kPdpd; ngUf;fk; ruhrup msittplf; FiwAk;.

yhdpdh vd;gJ ‘rpWkp’ vdg; nghUs;gLk;. ,r;nrad;Kiwapd;NghJ fhw;W ed;F

tpUj;jpaile;J Nkw;F Nehf;fp efUk;. ,jdhy; gRgpf; rKj;jpuj;ijr; #oTs;s

gpuNjrk; ruhrup ntg;gepiyia tpl Fspu;tilAk;. ,q;F Vw;gLk; ,t;thwhd

khw;wk; KO cyifAk; fhyepiy khw;wj;jpw;F cs;shf;Fk;.
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•     tpyq;F cw;gj;jp kPjhd nry;thf;Ftpyq;F cw;gj;jp kPjhd nry;thf;Ftpyq;F cw;gj;jp kPjhd nry;thf;Ftpyq;F cw;gj;jp kPjhd nry;thf;Ftpyq;F cw;gj;jp kPjhd nry;thf;F
ntg;gepiy cau;T fhuzkhf tpyq;Ffs; mnrsfupaj;ij vjpu;Nehf;Fk;. vdNt>
gz;iz tpyq;Ffspd; tpisr;rYk; fzprkhd msTf;Ff; FiwtilAk;.

•     fpoq;F tiffspd; kPjhd nry;thf;Ffpoq;F tiffspd; kPjhd nry;thf;Ffpoq;F tiffspd; kPjhd nry;thf;Ffpoq;F tiffspd; kPjhd nry;thf;Ffpoq;F tiffspd; kPjhd nry;thf;F
,uhf;fhy ntg;gepiy cau;T fpoq;F tiffSf;Fr; rhjfkw;wJ. cUisf;fpoq;Fg;
gapUf;fhd gfw;fhy> ,uhf;fhy ntg;gepiy NtWghL 80C ahf ,Uj;jy; my;yJ
mijtpl mjpfkhf ,Uj;jy; kpfg; nghUj;jkhdJ vd;gJ mwpag;gl;Ls;sJ.

•     Neha;> gPilfspd; ngUf;fk; mjpfupj;jy;Neha;> gPilfspd; ngUf;fk; mjpfupj;jy;Neha;> gPilfspd; ngUf;fk; mjpfupj;jy;Neha;> gPilfspd; ngUf;fk; mjpfupj;jy;Neha;> gPilfspd; ngUf;fk; mjpfupj;jy;
ntg;gepiyAk;> <ug;gjDk; mjpfupg;gjhy; gPilfspd; ngUf;fKk; mjpfupf;Fk;.
G+r;rpfs; khWk; ntg;gepiyf; FUjp cilait. mtw;why; #oy; ntg;gepiyia
Ms KbahJ. vdNt> mtw;wpd; ,af;fk; (Mobility) mjpfupf;Fk;. mjd; tpisthfg;
G+r;rpfspd; Fbj;njhif mjpfupf;Fk;.

<ug;gjd; mjpfupf;Fk;NghJ gw;wPupah> ituR> gq;fR Neha;fSk; mjpfupf;Fk;.
Neha;fs;> gPilfspd; cf;fpuj;jd;ikAk; mjpfupf;Fk;.

•     gapu;fspd; MAl;fhyk; Fiwtiljy;gapu;fspd; MAl;fhyk; Fiwtiljy;gapu;fspd; MAl;fhyk; Fiwtiljy;gapu;fspd; MAl;fhyk; Fiwtiljy;gapu;fspd; MAl;fhyk; Fiwtiljy;
ntg;gepiy mjpfupf;Fk;NghJ gapupd; tho;f;iff;fhyk; FiwtilAk;. ,iy
cjpu;T JupjkilAk;> tpisr;ry; FiwtilAk;. ,jw;F Nkyjpfkhfg; Gtpapd;
Njhw;wg; gazg;ghij khw;wkilAk;. twl;rp Vw;gLk;. fhl;Lj;jP> #whtsp> Gaw;fhw;W
Mfpad Njhd;Wk;.

•     fly;ePu; kl;lk; cau;jy;fly;ePu; kl;lk; cau;jy;fly;ePu; kl;lk; cau;jy;fly;ePu; kl;lk; cau;jy;fly;ePu; kl;lk; cau;jy;
fp.gp 1860 njhlf;fk; 2000 tiuapyhd fhyj;Js; fly;ePu; kl;lk; Vwj;jho 10 - 20
cm ,dhy; cau;e;Js;sJ vd mtjhdpf;fg;gl;Ls;sJ. ntg;gepiy mjpfupg;G fly;ePu;
kl;lk; cau;tjpy; gq;fspj;Js;sJ. gdpf;fl;b cUFjy;> fpNsrpau; cUFjy;>
ePupy; Vw;gLk; tpupT Mfpad fhuzkhff; fly;ePu; kl;lk; caUk;.

,e;epfo;Tfspd; tpisthf tUlk; KOtJk; fiuNahu gpuNjrk; miyaupg;Gf;F
cs;shFk;. ,yq;ifapd; fiuNahug; gpuNjrq;fspy; 45 - 55 % ,ilapyhd gpuNjrk;
tUlj;jpw;F 0.3 - 0.35 m mupg;Gf;Fs;shfpd;wJ. mjd;tpisthfg; gapu;nra;aj;jf;f
fhzpapd; msT FiwtilAk;. kPdtu;fs; fhzpaw;wtu;fshf;fg;gLtu;. mtu;fs;
tptrha epyq;fspy; FbNaWtjhy; gapu;nra; epyj;jpd; msT FiwtilAk;.
MWfspd; topNa fly;ePu; jiug;gpuNjrj;Js; GFtjhy; gapu;r;nra;if eltbf;iffs;
ghjpf;fg;gLk;. tay;epyq;fs; ctu;j;jd;ikAilaitahf khWk;. fiuNahuf;
fhzpfSk; ctu;j;jd;ikAiladthf my;yJ fhuj;jd;ikAiladthf khWk;.
vdNt> gapu;r;nra;if ghjpf;fg;gLk;. Mw;WePu;> epyf;fPo;ePu; Nghd;w ePu;g;ghrd
%yq;fs; ctu;epiy milAk;. NkYk;> tptrhaf; fhzpfis NtW
eltbf;iffSf;fhfg; gad;gLj;j Ntz;ba epiyAk; cUthFk;. njd;dq;fhzpfs;>
jho;thd new;fhzpfs; Nghd;wtw;wpd; msTk; FiwtilAk;.

ghjfkhd #oy; epiyikfs; fhuzkhf Neha;fhtp Esk;Gfspd; ngUf;fk;
mjpfupf;Fk;. ,J tptrha clYiog;gpd; msitAk; tpidj;jpwidAk;
Fiwf;fj;jf;fjhFk;. rKj;jpu ePu; kl;lk; mjpfupg;gjhy;> fiuNahu capu;j;njhFjpfs;
Mgj;ij vjpu;Nehf;Fjy;> jPTfs; rKj;jpuj;Js; mkpo;jy; Nghd;w epiyikfSk;
Vw;glyhk;.
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fhyepiy khw;wj;jpdhy; tptrhar; #oYf;F Vw;gLk; ghjpg;Gf;fisf;fhyepiy khw;wj;jpdhy; tptrhar; #oYf;F Vw;gLk; ghjpg;Gf;fisf;fhyepiy khw;wj;jpdhy; tptrhar; #oYf;F Vw;gLk; ghjpg;Gf;fisf;fhyepiy khw;wj;jpdhy; tptrhar; #oYf;F Vw;gLk; ghjpg;Gf;fisf;fhyepiy khw;wj;jpdhy; tptrhar; #oYf;F Vw;gLk; ghjpg;Gf;fisf;
Fiwg;gjw;fhd nraw;ghLfs;Fiwg;gjw;fhd nraw;ghLfs;Fiwg;gjw;fhd nraw;ghLfs;Fiwg;gjw;fhd nraw;ghLfs;Fiwg;gjw;fhd nraw;ghLfs;
gz;ilf; fhyj;jpy; fhyepiy khw;wk; kpf nkJthfNt eilngw;wjhy; mq;fpfSf;F
Gjpa #oYf;F ,irthf;fkilaNth NtW #oiy Nehf;fpf; FbngauNth re;ju;g;gk;
fpilj;jJ. vdpDk;> jw;nghOJ #oy; khw;wk; kpf Ntfkhf eilngWtjhy;
mq;fpfSf;F Ntfkhf ,irthf;fkila KbahJ vd tpQ;Qhdpfs; fUJfpd;wdu;.
,jdhy; rpy ,dq;fs; moptilfpd;wd.

,e;jf; fhyepiy khw;wj;jpdhy; kdpjd; cl;gl mq;fpfs; ghjpg;gile;jhYk;
mtw;iwj; jLg;gjw;fhd Mw;wy; kdpjDf;F cz;L. MfNt> tptrhar; #oYf;Fg;
gpd;tUk; jPu;Tfis Kd; itf;f KbAk;.

• tpidj;jpwd;kpf;f ePu; Kfhikj;Jtk;tpidj;jpwd;kpf;f ePu; Kfhikj;Jtk;tpidj;jpwd;kpf;f ePu; Kfhikj;Jtk;tpidj;jpwd;kpf;f ePu; Kfhikj;Jtk;tpidj;jpwd;kpf;f ePu; Kfhikj;Jtk;
tptrhaj;Jiwapd; tpidj;jpwid Nkk;gLj;Jk; tifapy; ePu;Kfhikia
Nkw;nfhs;sy;> ePiur; rpf;fdkhfg; gad;gLj;Jjy;> Ez;Kiw ePu;g;gha;r;ry;> Fsq;fs;>
mizf;fl;Lfs;> ePu;g;ghrdf; fhy;tha;fisg; Gduikj;jy;> kl;fhg;G kw;Wk; ePu;f;fhg;G
eltbf;iffis Nkw;nfhs;sy; Nghd;wit njhlu;ghff; ftdQ; nrYj;jpr;
nraw;gLjy; Ntz;Lk;. NkYk;> juk; nghUj;jkhdjhapd; fopT ePiu kPsg;
gad;gLj;jpAk; ePu;tsg; gad;ghl;bd; tpidj;jpwid mjpfupf;f Ntz;Lk;.

• tptrhar; #oypay; tya kl;lj;jpy; gapu;fisr; rpghupR nra;jy;> #oYf;Fg;
nghUj;jkhd Gjpa gapu;g;Ngjq;fis mwpKfQ; nra;jy; Nghd;w toptiffis
Nkw;nfhs;syhk;. NkYk;> twl;rpiaj; jhq;Fk; jd;ik> Neha; gPilfis vjpu;j;J
tsUk; jd;ik> ctu;j;jd;ikiar; rfpj;J tsUk; jd;ik> cau; ntg;gepiyiar;
rfpj;J tsUk; jd;ik> Fiwe;j taJ Nghd;w ,ay;Gfisf; nfhz;l gapu;g;
Ngjq;fisg; gpwg;ghf;fQ; nra;J tsu;g;gJ gaDilajhFk;.

• NkYk;> #oy; ghJfhg;Gr; rl;ljpl;lq;fis ,aYkhd vy;yhr; re;ju;g;gq;fspYk;
eilKiwg;gLj;jy;> nghJkf;fSf;F tpopg ;G+l ;Lk; Ntiyj;jpl;lq;fis
eilKiwg;gLj;jy; Mfpa eltbf;iffisAk; Nkw;nfhs;syhk;. #oYf;F cfe;j
Nrjdg;grisfis tptrha epyq;fSf;Fg; gad;gLj;jy;. #oy; Nea tptrha
Kiwfis gpd;gw;Wjy;> Kbe;jsT ,urhadg; grisfisg; ghtpg;gijj; jtpu;j;jy;.

ghjfkhd tpisTfis ,ad;w msTf;Ff; Fiwg;gjw;fhf iftplg;gl;Ls;s
fhLfspy; Gjpjhf kuq;fis nra;if gz;Zjy;> kw;Wk; fhLfis tsu;j;jy;
%yk; #oypy; tpLtpf;fg;gLk; fhgdPnuhl;irl;bd; msit ,ad;w msTf;Ff;
Fiwj;Jf; nfhs;syhk;.

Nkhl;lu; thfdq;fspy; ngw;Nwhy;> Bry; Mfpatw;Wf;Fg; gjpyhf ,aw;if thAf;fisg;
gad;gLj;jyhk;. vdpDk;> ,J tho;f;ifr; nryT cau;tjpy; gq;fspg;Gr; nra;Ak;.

Gtp ntg;gkiljiyGtp ntg;gkiljiyGtp ntg;gkiljiyGtp ntg;gkiljiyGtp ntg;gkiljiyj;j;j;j;j; jtpu;g;gjw;fhf jtpu;g;gjw;fhf jtpu;g;gjw;fhf jtpu;g;gjw;fhf jtpu;g;gjw;fhfg;g;g;g;g; gapu;nra; epyj;jpy; Vw;gLj;j gapu;nra; epyj;jpy; Vw;gLj;j gapu;nra; epyj;jpy; Vw;gLj;j gapu;nra; epyj;jpy; Vw;gLj;j gapu;nra; epyj;jpy; Vw;gLj;jj;jf;fj;jf;fj;jf;fj;jf;fj;jf;f
khw;wkhw;wkhw;wkhw;wkhw;wq;fs;q;fs;q;fs;q;fs;q;fs;
• ,urhadg; grisfspypUe;J cau; tpidj;jpwidg; ngWk; tifapy; gad;gLj;jy;.
• Fiwthd ePu;tbg;G cs;s tay; epyq;fspy; ,Ue;J kPNjd; thA ntspNaWtijf;
  Fiwf;Fk; tifapy; tpQ;QhduPjpahd cghaq;fis Nkw;nfhs;Sjy;.
• iftplg;gl;l epyq;fspy; fhLfis tsu;j;jy;.
• gapu;nra; epyj;jpw;Fj; Njitahd rf;jpiag; ngw;Wf; nfhs;s kPSUthff; $ba
  rf;jpiag; gad;gLj;jy;.
  c-k; : fhw;whiy(Windmill), Ez; ePu;kpd; gpwg;ghf;fp epiyak; (Micro - hydro

      power), #uparf;jp> flyiy
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2.5 gpujhd fhyepiy tyaq;fSk; #oypay; tyaq;fSk;2.5 gpujhd fhyepiy tyaq;fSk; #oypay; tyaq;fSk;2.5 gpujhd fhyepiy tyaq;fSk; #oypay; tyaq;fSk;2.5 gpujhd fhyepiy tyaq;fSk; #oypay; tyaq;fSk;2.5 gpujhd fhyepiy tyaq;fSk; #oypay; tyaq;fSk;

tptrhaj;Jiw rhu;e;j KjyPLfspypUe;J rpwg;ghd gyidg; ngWtjw;F mtw;wpYs;s

,lu;fs;> epr;rakw;w jd;ik Mfpatw;iwf; Fiwf;fj; jf;fjhf jpl;lkpliy

Nkw;nfhs;s gpuNjr fhyepiy kw;Wk; #oypaw; fhuzpfs; gw;wp ftdk; nrYj;JtJ

Kf;fpakhdjhFk;. Fwpg;gpl;l #oypd; rpwg;ghd ,ay;Gfs; njhlu;ghff; ftdk;

nrYj;JtNj nghUj;jkhdJk; eilKiwr; rhj;jpakhdJkhd KiwahFk;.

,yq;if madkz;ly ehlhFk;. ,q;F epyTk; fhyepiyiaj; jPu;khdpf;Fk;

gpujhd fhuzpfs; rpy tUkhW.

01. ,e;jpa cgfz;lj;Jf;F mz;ikapy; fhzg;gly;.

02. ,e;J rKj;jpuj;jpdhy; #og;gl;l rpwpa jPthf ,Uj;jy;.

03. mbf;fb fhyepiy khw;wq;fSf;F cl;gLk; tq;fhs tpupFlh mz;ikapy;

   fhzg;gly;.

04. xd;Wf;nfhd;W vjpu;nujpu;j; jpirfspy; tPRk; gUtg;ngau;r;rpf; fhw;Wfs; ,uz;Lf;F

   nrq;Fj;jhf mike;j kiyehl;ilf; nfhz;bUj;jy;.

vdpDk;> ,yq;ifapd; fhyepiyiaf; fUj;jpw; nfhs;Sk;NghJ mjpy; kiotPo;r;rpNa

mjpfstpy; nry;thf;Fr; nrYj;Jfpd;wJ. tUlhe;j kiotPo;r;rpapd; msT> guk;gy;

Mfpadtw;iwf; fUj;jpw;nfhz;L ,yq;if %d;W gpujhd fhyepiy tyaq;fshfg;

gpupf;fg;gl;Ls;sJ.

01. <utyak; - tUlhe;j kiotPo;r;rp 2500 mm ,Yk; mjpfkhdJ

02. ,iltyak; - tUlhe;j kiotPo;r;rp 1750- 2500 mm ,w;F ,ilg;gl;lJ

03. cyu; tyak; - 1750 mm ,Yk; FiwthdJ

,t;thwhd fhyepiy tya tifg;gLj;jypy; kiotPo;r;rpiaj; jtpu epyg;gad;ghL>

fhLfspd; jd;ik> kz; Mfpa fhuzpfs; kw;Wk; njd;Nkw;gUtg; ngau;r;rpf;

fhw;wpd; Neubg; gq;fspg;G MfpadTk; fUj;jpw;nfhs;sg;gLk;.

<utyak;<utyak;<utyak;<utyak;<utyak; - 2550 mm ,Yk; mjpf kiotPo;r;rpiaf; nfhz;l ePz;l cyu;thd

fhyj;ijf; nfhz;buhj gpuNjrq;fs; ,t;tyaj;jpy; mlf;fg;gLk;. tUlj;Jf;F

Vwj;jho 180 ehl;fs; (Vwj;jho 50 %) kio nga;Ak;. ,t;tyaj;jpw;F njd;Nkw;gUtg;

ngau;r;rpf; fhw;wpd; %yk; Neubahf kiotPo;r;rp fpilf;Fk;. gpujhdkhf ,yq;ifapd;

kj;jpa kiyehL> njd;Nkw;F fiuNahug; gpuNjrq;fs; Mfpad ,t;tyaj;jpy;

mlq;Fk;. ,t;tyaj;jpy; mjpfstpy; nrk;kQ;rl; nghl;Nrhy; kz; mjpfstpy;

fhzg;gLk;.

cyu; tyakcyu; tyakcyu; tyakcyu; tyakcyu; tyak; - 1750 mm ,Yk; Fiwthd kiotPo;r;rpiaf; nfhz;l gpuNjrq;fs;

cyu;tyaj;jpy; mlq;Fk;. ,g;gpuNjrq;fspy; Mz;Lf;F 220 ehl;fs; tiu (Vwj;jho

66% ) kio fpilg;gjpy;iy. njd;Nkw; gUtg; ngau;r;rpf; fhw;wpd; %yk; kio

fpilg;gjpy;iy. tlf;F> fpof;F> njd;fpof;F> tlkj;jpa gpuNjrq;fspy; ,t;tyak;

gue;J fhzg;gLk;. ehl;bd; ngUksT gFjp ,t;tyaj;jpNyNa mlq;Fk;. ,t;

tyaj;Jf;F gpujhdkhf tlfPo;g; gUtg;ngau;r;rpf; fhw;wpd; %yk; kio fpilf;Fk;.

,t;tyaj;jpy; nrq;fgpy kz;> fy;rpakw;w fgpy kz;> nrk;kQ;rl; nghl;Nrhy;

kz;> yw;wNrhy; kz;> ctu; kz; Mfpad fhzg;gLk;.



84

mm

mm

Njrg;glk; 2.1 : ,yq;ifapd; fhyepiy tyaq;fs;Njrg;glk; 2.1 : ,yq;ifapd; fhyepiy tyaq;fs;Njrg;glk; 2.1 : ,yq;ifapd; fhyepiy tyaq;fs;Njrg;glk; 2.1 : ,yq;ifapd; fhyepiy tyaq;fs;Njrg;glk; 2.1 : ,yq;ifapd; fhyepiy tyaq;fs;

,il tyak,il tyak,il tyak,il tyak,il tyak; - Mz;Lf;F 1750 - 2500 mm f;Fk; ,ilg;gl;l ruhrup kiotPo;r;rp

fpilf;Fk;. ,t;tyaj;jpy; mlq;Fk; jhtuq;fs;> kz; Mfpad <utyak;> cyu;

tyak; Mfpa ,uz;bw;FKupa ,ay;Gfisf; nfhz;ljhf ,Uf;Fk;.

tptrhaf; fhyepiy tyaq;fs;tptrhaf; fhyepiy tyaq;fs;tptrhaf; fhyepiy tyaq;fs;tptrhaf; fhyepiy tyaq;fs;tptrhaf; fhyepiy tyaq;fs;

NkNy $wg;gl;l fhyepiy tyaq;fs;> fly; kl;lj;jpypUe;jhd cauj;Jf;fika

(Fj;Jauj;Jf;F) NkYk; cg tyaq;fshfg; gpupf;fg;gLk;.

1. jho;ehl;L tyak; - 300 m ,Yk; Fiwthd Fj;Jauk; nfhz;lit

2. kj;jpaehl;L tyak; - 300 - 900  m ,f;F ,ilg;gl;l Fj;Jauk; nfhz;lit

3. Nky;;ehl;L tyak; - 900 m ,Yk; mjpfkhd Fj;Jauk; nfhz;lit

mm
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Njrg;glk; 2.2 : Fj;Jauj;Jf;fikthdNjrg;glk; 2.2 : Fj;Jauj;Jf;fikthdNjrg;glk; 2.2 : Fj;Jauj;Jf;fikthdNjrg;glk; 2.2 : Fj;Jauj;Jf;fikthdNjrg;glk; 2.2 : Fj;Jauj;Jf;fikthd

 tyaq;fs; tyaq;fs; tyaq;fs; tyaq;fs; tyaq;fs;

<u tyak;> ,iltyak; Mfpad Fj;Jauj;jpd; mbg;gilapy; jho;ehL> kj;jpaehL>

Nky;ehL vd NkYk; gpupf;fg;gl;Ls;sd. ,q;F kiotPo;r;rp jtpu tptrhaj;jpy;

nry;thf;Fr; nrYj;Jk; gpujhd fhuzpahd ntg;gepiyAk; fUj;jpw; nfhs;sg;gLk;.

,e;j cg tyaq;fs; tptrhaf; fhyepiy tyaq;fs; vdg;gLk;.

<u tyak;> ,il tyak; Mfpad KiwNa %d;W tptrhaf; fhyepiy tyaq;fshf

Fj;Jauj;jpd; mbg;gilapy; gpupf;fg;gl;Ls;sd. vdpDk;> cyu;tyaj;jpy; jho;epyk;

kl;LNk fhzg;gLtjhy; mJ mt;thwhf cg tyaq;fshfg; gpupf;fg;gLtjpy;iy.

vdNt> ,yq;ifapy; nkhj;jkhf VO tptrhaf; fhyepiy tyaq;fs; (Agro

Climatic Zones) fhzg;gLfpd;wd. mit tUkhW

� <u tyak; 1' jho;ehl;L <u tyak; (Low country wet  zone)

2' kj;jpaehl;L <u tyak; (Mid country wet  zone)

3' cau;ehl;L <u tyak; (Up country wet  zone)\

� ,il tyak; 4' jho;ehl;L ,il tyak; (Low country intermediate  zone)

5' kj;jpaehl;L ,il tyak; (Mid country intermediate  zone)

6' cau;ehl;L ,il tyak; (Up country intermediate  zone)

� cyu; tyak; 7' jho;ehl;L cyu; tyak; (Low country dry zone)

tptrhar; #oypay; tyaq;fs; tptrhar; #oypay; tyaq;fs; tptrhar; #oypay; tyaq;fs; tptrhar; #oypay; tyaq;fs; tptrhar; #oypay; tyaq;fs;  (Agro

Ecological Zone)

fhyepiy> kz;> jiuNjhw;wk;> epyg;

gad;ghl;Lg; gy;tifik Mfpatw;wpd;

mbg;gilapy; Nehf;Fkplj;J> xNu jd;ik

nfhz;l #oiyf; nfhz;l gpuNjrq;fs;

tptrha #oypay; tyaq;fs; vdg;gLk;.

mt;thwhd tyankhd;wpy; gapu ;r ;

nra;ifapy; nry;thf;F nrYj;Jk;

#oypaw; fhuzpfs; rkkhditahifahy;

mt; tyaj;Jf;nfd cfe;j gapu;fisr;

rpghupR nra;aKbAk;. mt;thNw mr;

#oypay; tyaj;ij epiyNgwhf

mgptpUj;jp nra;aj; Njitahd el

tbf;iffisAk; nghJthf ,dq;fz;L

jpl;lkpl KbAk;.

Kjd;Kjypy; ,yq;iff;Fupa tptrhar;

#oypay; tya Njrg;glk;> 1975 ,y;

ghznghf ;f kw ;Wk ; fd ;dq ;fuh

MfpNahuhy; rku;g;gpf;fg;gl;lJ. mjpy;

24 tptrha #oypay; tyaq;fs;

tFf;fg;gl;bUe;jd.
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,t;tifg;gLj;jYf;F khjhe;j kiotPo;r;rp> kz; tif> jiuj;Njhw;wk;> epyg;gad;ghL

Mfpad mbg;gilahff; nfhs;sg;gl;ld. ,e;j #oypay; tya Njrg;glkhdJ>

2003 Mk; Mz;by;; fyhepjp gP.B.Mu;. Gz;atu;jdh mtu;fspd; jiyikapy;

mike;j Muha;r;rpf; FOtpduhy; jpUj;jpaikf;fg;gl;lJ. ,jd;NghJ etPd fzpdpj;

njhopDl;gk;> Gtpapay; jfty; Kiwik (Geographic Information System) Mfpa

juTg; gFg;gha;T KiwfSk; gad;gLj;jg;gl;Ls;sd. mt;thNw kiotPo;r;rpj;

juTfs; ngwg;gLk; epiyaq;fSk; 381 ,ypUe;J 646 tiu mjpfupf;fg;gl;ld.

,e;j etPd #oypay; tyaj; Njrg;glj;jpy; <utyaj;jpy; 15 tyaq;fSk;> ,il

tyaj;jpy; 20 tyaq;fSk;> cyu; tyaj;jpy; 11 tyaq;fSkhf nkhj;jk; 46

tptrhar; #oypay; tyaq;fs; ,dq;fhzg;gl;Ls;sd.

Njrg;glk; 2.3 : ,yq;ifapd; tptrhaf; fhyepiy tyaq;fs;Njrg;glk; 2.3 : ,yq;ifapd; tptrhaf; fhyepiy tyaq;fs;Njrg;glk; 2.3 : ,yq;ifapd; tptrhaf; fhyepiy tyaq;fs;Njrg;glk; 2.3 : ,yq;ifapd; tptrhaf; fhyepiy tyaq;fs;Njrg;glk; 2.3 : ,yq;ifapd; tptrhaf; fhyepiy tyaq;fs;
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Njrg;glk; 2.4 : ,yq;ifapd; tptrhar; #oypay; tyaq;fs; - 2003Njrg;glk; 2.4 : ,yq;ifapd; tptrhar; #oypay; tyaq;fs; - 2003Njrg;glk; 2.4 : ,yq;ifapd; tptrhar; #oypay; tyaq;fs; - 2003Njrg;glk; 2.4 : ,yq;ifapd; tptrhar; #oypay; tyaq;fs; - 2003Njrg;glk; 2.4 : ,yq;ifapd; tptrhar; #oypay; tyaq;fs; - 2003
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,e;j #oypay; tyaq;fs; %d;W Mq;fpy vOj;Jf;fs; kw;Wk; xU ,yf;fk;

Mfpad %yk; Fwpj;Jf; fhl;lg;gLk;. (rpy jtpu) c-k; : WL
10

, WL
3 
gpujhd

fhyepiy tyaq;fshd <u> ,il> cyu; tyaq;fs; KiwNa W, I, D vd

Fwpf;fg;gLk;. gpujhd Fj;Jau tyaq;fshd jho;> kj;jpa> cyu; tyaq;fs;

KiwNa L, M, U vd Fwpf;fg;gLk;. %d;whtJ FwpaPlhf mikAk; 1 - 5 tiuahd

,yf;fj;jpd; %ykhfr; rpwg;ghd <uypg;GtPr;Rf; fhl;lg;gLk;. ,q;F kiotPo;r;rp>

MtpAapu;g;G<u;g;G Mfpad fUj;jpw; nfhs;sg;gl;Ls;sd. 1 vDk; ,yf;fj;jpd;

%ykhfr; rpwg;ghd <uypg;G tPr;R> 2 Mf gbg;gbahf Fiwtile;J nrd;W 5

vDk; ,yf;fj;jpd;%ykhf kpfTk; nghUj;jkw;w <uypg;G tu;f;fk; Fwpj;Jf; fhl;lg;gLk;.

kiotPo;r;rpg; guk;gypd; ,lj;Jf;Fupa NtWghLfisf; fUj;jpw; nfhz;L 1 - 5

tiuahd ,yf;fq;fs; NkYk; cg tyaq;fshfg; gpupf;fg;gl;Ls;sJld; Mq;fpy

vOj;J a Kjy; f tiuahd tPr;rpy; tifg;gLj;jg;gl;Ls;sd. a vd;w vOj;jhy;

ed;F <ukhd tPr;Rk; (kiotPo;r;rp guk;gYk;) f ,dhy; xg;gPl;lstpy; nghUj;jkw;w

<uypg;Gk; (Fiwthd kiotPo;r;rp guk;gy;) fhl;lg;gl;Ls;sd.

etPd tptrhar; #oypay; tya tiuglj;jpd;gb> ml;ltizapy; xt;nthU

tyaj;Jf;Fk; jdpj;Jtkhd 75 % epfo; kl;lj;jpy; khjhe;j kiotPo;r;rpg; guk;gYk;

,k;kl;lj;jpy; tUlhe;j KO kiotPo;r;rpAk; fhl;lg;gl;Ls;sJ. ,q;F ahNjDk;

khjkhdJ Fiwe;jJ xU khjj;jpw;F 100 mm kiotPor;rpahtJ fpilf;Fk; vDk;

vLNfhspNyNa <uypg;igf; nfhz;l khjkhff; fUjg;gLk;.

nghJthf tptrhar; #oypay; tyak; vd;gJ cWjpahd gpuNjrnkhd;W my;y.

,J fhyj;Jf;Ff; fhyk; NtWgLk;. gpd;tUk; fhuzq;fs; ,jw;F VJthfpd;wd.

• #oypy; Vw;gLk; khw;wq;fs; (c-k; : fhyepiy khw;wk;)

• vy;iy epu;zapg;gjw;fhd nrad;Kiwfs; tpUj;jpailjy;

• Nrfupf;fg;gl;l juTfspd; msT

• juTg; gFg;gha;tpy; GJKiwfs; mwpKfQ; nra;ag;gly;

<u tyak;<u tyak;<u tyak;<u tyak;<u tyak;

<u tyakhdJ 15 cg tyaq;fshfg; gpupf;fg;gl;Ls;sJ. ,jpy; ehd;F Nky;ehl;L

<u tyaj;jpy; mike;Js;sJld; ,t;tplq;fSf;F njd;Nky; gUt kio xt;nthU

,lj;jpw;Fk; ntt;NtW msTfspy; fpilf;Fk;. ,il tyaj;jpy; tptrha #oypay;;

tyaq;fs; 6 mike;Js;sJld; ,t;ntht;nthU tyaj;jpYk; njd;Nkw;gUt kio>

tlfPo;g; gUt kio> Kjy; ,ilg;gUtg; ngau;r;rp kio Nghd;wtw;wpd; jhf;fk;

NtWgl;ljhFk;. jho;ehl;L <utyakhdJ (WL) tptrha #oypay; tyaq;fs; 5

Mf gpupf;fg;gl;lJld;> ,jw;F Kjy; ,ilf;fhyg; gUt ngau;r;rp kioapdJk;

njd;Nky; gUt kioapdJk; jhf;fj;jpd; mbg;ilapy; gpupf;fg;gl;Ls;sJ. <utyak;

WU
1a
 , WM

1a
, WL

1a
 vd tptrha #oy; tyaq;fSf;F njd;Nkw; gUt kio mjpf

nry;thf;Fr; nrYj;JtJld; ehl;by; $Ljyhd kiotPo;r;rp fpilf;Fk; gpuNjrq;fs;

mj;jidAk; ,t;tyak; %d;wpYk; mike;Js;sd. ,yq;ifapy; ehshe;j kiotPo;r;rp

mstpLk; epiyaq;fspy; $Ljyhd kiotPo;r;rp gjpag;gLtJ WM
1a
 tyaj;jpYs;s

epiyakhd fpdpfj;Njd efuj;jpw;F mz;ikapYs;s nfdpy;Ntj; Njhl;lj;jpyhFk;.

<utyaj;jpy; mjpf cyu;tyak; cz;lhtJ WL
3 
tyaj;jpyhFk;. ,J bnrk;gu;

Kjy; khu;r; eLg;gFjp tiuapyhd fhyg; gFjpahFk;.
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,il tyak;,il tyak;,il tyak;,il tyak;,il tyak;

,yq;ifapd; mjpfsT tptrhar; #oypay; tyaq;fs; ,t;tyaj;jpDs;Ns

mlq;fpAs;sd. ,q;F 20 tyaq;fs; mike;Js;sd. kj;jpa kiyehl;bd; tlNky;>

tlf;F> fpof;F> tlfPo; gs;sj;jhf;fpYk; mjid mz;ba rkjiufspYk; ,it

mike;Js;sJld; ehl;bDs; eilKiwapYs;s kiotPo;r;rpf; Nfhyq;fs; ehd;Fk;

xd;Wf;nfhd;W NtWgl;ljhff; fhzg;gLk;.

Nky;ehl;L ,iltyak; (IU)  VO tptrha  #oypay; tyaq;fshfg;

gpupf;fg;gl;Ls;sd. IU tyaj;jpy; ,iltyaj;jpy; Fwpg;gplj;jf;fsT kiotPo;r;rp

fhzg;gLk;. ,g;gpuNjrj;jpy; ef;fps;]; kiyj;njhlu; mike;Js;sjhYk;

mg;gpuNjrq;fSf;F tlfPo;> njd;Nky; gUt kiotPo;r;rpf; Nfhyq;fs; ,uz;Lk;

fhzg;gLtjhYk;. kiyehl;L ,iltyaj;jpy; rpf;fyhd jiuj;Njhw;w mikg;Gf;

fhzg;gLk;. tlfPo;> ,ilg;gUtfhy kio ,lj;Jf;fplk; khWgLtjdhy;; ,e;j

IU
3 
 tyak; NkYk; 5 cgtyaq;fshfg; gpupf;fg;gl;Ls;sJ. kj;jpa ehl;L ,iltyak;

IM vl;L tptrha #oypay; tyaq;fshfg; gpupf;fg;gl;Ls;sJld; njd;Nky;

gUtg;ngau;r;rpf; fhw;W kio $Ljyhff; fpilf;ff;$bajhf cs;sjhy; Nk khj

eLg;gFjp njhlf;fk; nrg;nuk;gu; khj eLg;gFjptiu cyu;fhyepiy epyTk;.

jho;ehl;L ,iltyaj;jpy; IL cg tyaq;fs; Ie;J fhzg;gLk;. IL
2
  tyaj;jpDs;

rpWNghfg; gapu;r;nra;if ntw;wpfukhdjhf ,y;yhjNghJk; ,q;F ngUk;Nghfk;

xg;gPl;lstpy; ePz;ljhff; fhzg;gLk;.

cyu; tyak;cyu; tyak;cyu; tyak;cyu; tyak;cyu; tyak;

cyu;tyak; 11 tptrha tyaq;fshfg; gpupf;fg;gl;Ls;sJ. ,jw;F kiotPo;r;rpapd;

msT. guk;gy;> kz;zpd; jd;ik Mfpad mbg;gilahff; nfhs;sg;gl;Ls;sJ.

,jpy; DL
3
 , DL

4
 , DL

5 
 Mfpa tptrhar; #oypay; tyaq;fspy; ,yq;ifapy; Fiwthd

kiotPo;r;rp gjpthFk;. ,t;tyaj;jpy; cs;s kz;njhFjpfspy; gapu;r;nra;if

kl;Lg;gLj;jg;gl;Ls;sJ. cyu;tyaj;jpy; DL
1a
 , DL

1b
  tyaq;fspy; kl;Lk;

cyu;tyaj;jpw;Fj; jdpj;Jtkhd tiff;Fupa ,UKb (Bi - Modal) tbthd

kiot|Po;r;rpf; Nfhyk; fhzg;gLk;. ,jdhy; ,t;tpU tyaq;fspYk; rpW> ngUk;

Nghfq;fspy; kio xg;gPl;lstpy; mjpfk; fpilf;Fk;. MapDk;> cyu;tyaj;jpd;

fpof;F> tlf;F jpirfspy; cs;s gpuNjrq;fspy; rpWNghfkio mjpfk; fpilf;fhky;

NghtJld; ngUk;Nghf kio mjpfk; fpilf;fpd;wJ. mj;Jld; DL
2a
 , DL

2b 
Mfpa

tyaj;jpy; ngUk;Nghfk; xg;gPl;lstpy; ePz;lfhykhf ,Ug;gJld; ngg;utup khjj;jpNy

,g;gpuNjrj;jpw;F Fwpg;gplj;jf;f msT kio fpilf;Fk;.

tptrha #oypay; tya tiuglj;jpd; gad;fs;tptrha #oypay; tya tiuglj;jpd; gad;fs;tptrha #oypay; tya tiuglj;jpd; gad;fs;tptrha #oypay; tya tiuglj;jpd; gad;fs;tptrha #oypay; tya tiuglj;jpd; gad;fs;

• rPuhd fhyepiy cs;s gpuNjrq;fis mwpe;J nfhs;syhk;.

• rpWNghf> ngUk;Nghf fhyg;gFjpfis mwpaf;$bajhf cs;sJld;

mjdbg;gilapy; nra;if gz;zf;$ba gapu;fisAk; jpl;lkpl;Lf; nfhs;s

KbAk;.

• me;je;j tyaq;fSf;Fupa nghUj;jkhd gapu;fisr; rpghu;R nra;af;$bajhf

,Uj;jy;.

• tptrha tpupthf;fw; jpl;lj;ijAk; nraw;ghl;ilAk; ,yFgLj;jy;;.

• tptrha epy tyakhf;fYf;Fj; Jizahjy;.

• epy mgptpUj;jpf;Fk; ghJfhg;gpw;Fkhd nraw;ghl;Lf;F cjtpahftikAk;.

• tptrhaj;Jiwapy; Nkw;nfhs;sg;gLk; KjyPLfspypUe;J Kiwahd gaidg;

ngWtjw;Fk; Iag;ghLfis ePf;fTk; KbAk;.
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 tptrha  vjpu;ghu;f;Fk;      gpujhd kz; tif         epyg;gad;ghL

fhyepiy 75%kiotPo;r;rp

cgtyak;

 WU
1

>3100 nrk;kQ;rs; nghl;nrhy; Njapiy> ,aw;if

kiyehl;L nufNrhy; tdq;fs;

WU
2a

>2400 nrk;kQ;rs; nghl;Nrhy; Njapiy> ,aw;if

tdq;fs;

WU 
2b

>2200 nrk;kQ;rs; nghl;nrhy; fhLtsu;g;G>

kiyehl;L nufNrhy; kuf;fwp

WU
3

>1800 njspthd A
1
 tyak; Njapiy> ,aw;if

nfhz;l nrk;kQ;rs; tdq;fs;> tPl;Lj;

nghl;Nrhy; kz; Njhl;lk;

njspthd B tyak;

nfhz;l nrk;kQ;rs;

nghl;Nrhy; kz;

WM
1a

>3300 Fiw njspthd A
1

Njapiy> ,aw;if

nrk;kQ;rs; nghl;Nrhy; tdq;fs;

WM
1b

>2900 Fiw njspthd A
1

Njapiy> ,aw;if

nrk;kQ;rs; nghl;Nrhy; tdq;fs;> fyg;G

tPl;Lj;Njhl;lk;

WM
2a

>2200 nrk;kQ;rs; nghl;Nrhy; Njapiy> fyg;G tPl;Lj;

nrq;fgpy ,yw;wNrhy; Njhl;lk;> Vw;Wkjp

cf;fy; Fiwthd tptrhag; gapu;fs;

fspkz;

WM
2b

>1800 nrq;fgpy ,yw;wNrhy; fyg;G tPl;Lj;Njhl;lk;

Kjpuh fgpy kz; ney;> Njapiy>

nrk;kQ;rs; nghl;Nrhy; Vw;Wkjpg; gapu;fs;

WM
3a

>1800 nrq;fgpy ,yw;wNrhy; fyg;G tPl;Lj;Njhl;lk;>

Kjpuh tz;ly; ,Uthl;b ney;> Vw;Wkjp tptrhag;

Fiwthd cf;fy; nfhz;l gapu;fs;

fpNs kz;

WM
3b

>1400 nrq;fgpy ,yw;wNrhy; fyg;G tPl;Lj;Njhl;lk;

Kjpuhj fgpy ,Uthl;b tptrhag; gapu;fs;

cf;fy; Fiwthd fpNs

kz;

WL
1a

>3200 nrk;kQ;rl; nghl;Nrhy; fyg;G tPl;Lj;Njhl;lk;

gFjp njspthd  A
1

tptrhag; gapu;fs;>

nfhz;l nrk;kQ;rs; Njapiy> ,wg;gu;

nghl;Nrhy; kz;

WL
1b

>2800 nrk;kQ;rl; nghl;Nrhy; kz; ,wg;gu;> fyg;G tPl;Lj;

cf;fy; Fiwthd fpNskz; Njhl;lk;> ney;

ml;ltiz 2.9 : tptrha #oypay; tyaq;fSk; mtw;Wld; njhlu;ghd jfty;fSk;ml;ltiz 2.9 : tptrha #oypay; tyaq;fSk; mtw;Wld; njhlu;ghd jfty;fSk;ml;ltiz 2.9 : tptrha #oypay; tyaq;fSk; mtw;Wld; njhlu;ghd jfty;fSk;ml;ltiz 2.9 : tptrha #oypay; tyaq;fSk; mtw;Wld; njhlu;ghd jfty;fSk;ml;ltiz 2.9 : tptrha #oypay; tyaq;fSk; mtw;Wld; njhlu;ghd jfty;fSk;
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 WL 
2a

>2400 nrk;kQ;rl; nghl;Nrhy;> ,wg;gu;> Njapiy>

fUikahd Gs;spfs; njd;id> ney;>

nfhz;l cgkz;> cf;fy; Vw;Wkjp tptrhag;

Fiwthd fpNs kz;> gapu;fs; (fWth)

rJg;G> Fiw rJg;G

 WL
2b

>2200 nrk;kQ;rl; nghl;Nrhy;> ,wg;gu;> njd;id

fUikahd Gs;spfs; fyg;G tPl;Lj; Njhl;lk;

nfhz;l cgkz;> cf;fy;

Fiwthd fpNs kz;>

rJg;G> Fiw rJg;G

WL
3

>1700 nkd;ikahdJk;> ,Wf;f njd;id> go tu;f;fq;fs;>

khdJkhd nrk;kQ;rl; fyg;G tPl;Lj;Njhl;lk;

nghl;Nrhy; kz;> cf;fy;

Fiwthd fpNs kw;Wk;

nufNrhy; kz;

IU
1

>2400 nrk;kQ;rs; nghl;Nrhypf;> Njapiy> Vw;Wkjp

kiyehl;L nufNrhy; tptrhag; gapu;fs;>

(fWth)

,aw;if tdq;fs;

td tsu;g;G

IU 
2

>2100 nrk;kQ;rs; nghl;Nrhy; Njapiy> kuf;fwpfs;>

kiyehl;L nufNrhy; fyg;G tPl;Lj;Njhl;lk;>

,aw;if tsq;fs;>

tdr;nra;if

IU 
3a

>1900 nrk;kQ;rs; nghl;Nrhy; Njapiy>

kiyehl;L nufNrhy; tdr;nra;if

IU 
3b

>1700 nrk;kQ;rs; nghl;Nrhy; Njapiy> ,aw;if

kiyehl;L nufNrhy; tdq;fs;

IU 
3c

>1600 nrk;kQ;rs; nghl;Nrhy; Njapiy> kuf;fwp>

cf;fy; Fiwthd fpNs ney;

kz;

IU 
3d

>1300 nrk;kQ;rs; nghl;Nrhy; Njapiy> kuf;fwpfs;>

kiyehl;L nufNrhy; tdr;nra;if

IU 
3e

>1400 nrk;kQ;rs; nghl;Nrhy; Njapiy> kuf;fwp>

cf;fy; Fiwthd fpNs ney;> fyg;G tPl;Lj;

kz; Njhl;lk;

IM 
1a

>2000 nrq;fgpy nghl;Nrhy; Njapiy> kuf;fwpfs;>

nrq;fgpy ,yw;wNrhy; fyg;G tPl;L ney;>

Kjpuh fgpy ,Uthl;b tdr; nra;if

cf;fy; Fiwthd fpNs

kz;

IM 
1b

>2000 nrq;fgpy kz;> nrq;fgpy kuf;fwp>

,yw;wNrhy;> cf;fy; tdtsu;g;G

Fiwthd fpNs kz;>

kiyehl;L nufNrhy;
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IM 
1c

>1300 nrq;fgpy yw;wNrhy;]; ,aw;if tdq;fs;>

Kjpuh fgpy Nyhk; kuf;fwpfs;

kiyehl;L nufNrhy;

IM 
2a

>1800 nrq;fgpy ,yw;wNrhy; Vw;Wkjp tptrhag;

nrk;kQ;rs; nghl;Nrhy; gapu;> fyg;G tPl;Lj;

Njhl;lg; gapH> Njapiy>

kuf;fwp

IM 
2b

>1600 nrq;fgpy ,yw;wNrhy; ,aw;if tdq;fs;>

Kjpuh fgpy kz; fyg;G tPl;Lj; Njhl;lk;

nrk;kQ;rs; nghl;Nrhy; ney;> Njapiy>

cf;fy; Fiwthd fpNs kuf;fwpfs;

 IM
3a

>1400 Kjpuh nrq;fgpy ,Uthl;b fyg;G tPl;Lj; Njhl;lk;>

nrq;fgpy ,yw;wNrhy; Vw;Wkjp tptrhag; gapu;>

cf;fy; Fiwthd fpNs ney;> ,wg;gu;> kuf;fwp

IM
3b

>1200 nrq;fgpy ,yw;wNrhy; fyg;G tPl;Lj; Njhl;lk;>

nrq;fgpy kz; tptrhag; gapu;fs;

cf;fy; Fiwthd fpNs ,wg;gu;> ney;> kuf;fwp

IM 
3c

>1100 Kjpuh fgpy cf;fy;kz; fyg;G tPl;Lj; Njhl;lk;>

nrq;fgpy ,yw;wNrhy; kuf;fwp> Njapiy

IL 
1a

>1400 fLikahd Gs;spfs; njd;id> fyg;Gg; gapu;

nfhz;l cg kz; nfhz;l Vw;Wkjpg; gapu;fs;

nrk;kQ;rs; nghl;Nrhy; ,wg;gu;> ney;

cf;fy; Fiwthf fPNs

kz;> nufNrhy;

IL 
1b

>1100 nrk;kQ;rs; ,yw;wNrhy; njd;id> ney;>

nrk;kQ;rs; nghl;Nrhy; fyg;G tPl;Lj;Njhl;lk;>

cf;fy; Fiwthd fpNs Vw;Wkjp tptrhag;

kz; gapu;fs;> ,wg;gu;

IL 
1c

>1300 nrq;fgpy ,yw;wNrhy;> fyg;G tPl;Lj;Njhl;lk;>

nrk;kQ;rs; ,yw;wNrhy; ney;> ,wg;gu;> fUk;G

kz;> cf;fy; Fiwthd fpNs

kz;. Kjpuh fgpy Nyhk;

IL
2

>1600 nrq;fgpy kz;> cf;fy; fyg;G tPl;Lj;Njhl;lk;>

Fiwthd fpNs kz; ney;> khdhthupg; gapu;r;

nrq;fgpy ,yw;wNrhy; nra;if

IL 
3

>1100 fy;rpakw;w fgpy kz; njd;id> ney;> fyg;G

nrq;fgpy kz;> cf;fy; tPl;Lj; Njhl;lk;

Fiwthd fpNs kz;

 DL 
1a

>1100 nrq;fgpy kz;> cf;fy; fyg;G tPl;Lj;Njhl;lk;>

Fiwthd fpNs kz; ney;> tdr;nra;if>

,aw;if tdq;fs;
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DL
1b

>900 nrq;fgpy kz;> cf;fy; Nkl;Lepy thd;gapu;fs;

Fiwthd fpNs kz; ney;> fyg;G tPl;Lj;

Njhl;lk;> tdr;nra;if

DL 
1c

>900 nrq;fgpy kz;> cf;fy; Nkl;Lepy thd; gapu;fs;

Fiwthd fpNs kz; ney;> fyg;G tPl;Lj;

Njhl;lk;> tdr;nra;if

fUk;G> khdhthupg;

gapu;r; nra;if

DL
1d

>900 nrq;fgpy kz;> cf;fy; Nkl;Lepy thd;gapu;fs;

Fiwthd fpNs kz; ney;> khdhthup gapu;r;

nufNrhy; nra;if

DL 
1e

>900 nrq;fgpy kz;> cf;fy; Nkl;Lepy thd;gapu;fs;

Fiwthd fpNs kz; ,aw;if tdq;fs;

DL 
1f

>800 nrq;fgpy kz;> cf;fy; Nkl;Lepy thd; gapu;fs;

Fiwthd fpNs kz; ney;> ,aw;if tdq;fs;

FWkNrhy; kz; Gju;f;fhLfs;

DL
2a

>1300 fy;rpak; my;yhj fgpy Nkl;Lepy thd;gapu;fs;>

kz;> nrq;fgpy kz;> ney;> ,aw;if

cf;fy; Fiwthd fpNs fhLfs;> tdr;nra;if>

kz;> mY}tpay; kz; fUk ;G >  Shrub

DL
2b

>1100 fy;rpakw;w fgpy kz; Nkl;L epy thd;gapu;fs;

nrq;fgpy kz;> gioa khdhthupg; gapu;r;

mY}tpay; kz;> cf;fy; nra;if

Fiwthd fpNs kz;>

nufNrhy;> nrhyil];l;

nrhyNdw;];

DL
3

>800 nrk;kQ;rs; ,yw;wNrhy; kuKe;jpupif> njd;id>

nufNrhy; ney;> Nkl;Lepy thd;

gapu;fs;> Ritr; ruf;Fg;

gapu;fs;> Gju;f;fhLfs;

DL
4

>750 nrhyil];> nrhyNdw;W Gju;f;fhLfs;, ney;>

FWKNrhy; Nkl;Lepy thd;

gapu;r;nra;if

,aw;if tdq;fs;

DL
5

>650 mjpf guy; nfhz;l ,aw;iff; fhLfs;> Nkl;L

nrq;fgpy kz;> cf;fy; e py thd ;ga pu ;fs ; >

Fiwthd fpNs kz;>

nrhyil]; nrhyNdw;]; kz;
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ghiwfs; thdpiyahyopjy; rpijtiljy;

fl;likg;G myFfs;

cUthjy;

(kz;ZUthjy;)

3. gapu;r;nra;ifapy; kz; #oypd; nry;thf;F3. gapu;r;nra;ifapy; kz; #oypd; nry;thf;F3. gapu;r;nra;ifapy; kz; #oypd; nry;thf;F3. gapu;r;nra;ifapy; kz; #oypd; nry;thf;F3. gapu;r;nra;ifapy; kz; #oypd; nry;thf;F

3.13.13.13.13.1 kz;ZUthjYk; kz;zpd; gf;fj;Njhw;w tpUj;jpAk;kz;ZUthjYk; kz;zpd; gf;fj;Njhw;w tpUj;jpAk;kz;ZUthjYk; kz;zpd; gf;fj;Njhw;w tpUj;jpAk;kz;ZUthjYk; kz;zpd; gf;fj;Njhw;w tpUj;jpAk;kz;ZUthjYk; kz;zpd; gf;fj;Njhw;w tpUj;jpAk;

kz;kz;kz;kz;kz;

kz; vd;gJ fdpaq;fs;> Nrjdg; gjhu;j;jq;fs;> gy;NtW capupfs;;> tsp> ePu;

vd;gdtw;iwf; nfhz;lJk; Gtpapd; Nkw;gug;gpy; fhzg;gLtJk; jhtutsu;r;rpf;F

Vw;w Clfj;ij toq;FtJkhd khWk; ,ay;G nfhz;lnjhd;whFk;.

kz;ZUthjy;kz;ZUthjy;kz;ZUthjy;kz;ZUthjy;kz;ZUthjy;

gy;NtW fhuzpfshy; ghiwfs; thdpiyahyope;J jha;g;ghiwg;nghUs; cUthFk;.

,J NkYk; rpijtile;J fl;likg;G myFfshf khWtjd; Ngwhf kz; cUthFk;.

ghiwfs;   jha;g;ghiwg;nghUs;      kz;

kz;ZUthjy; ,U gbKiwfspy; eilngWk;.

01. ghiwfs; thdpiyahyopjy;

02. kz;ZUthf;fk;

ghiwfs; thdpiyahyopjiyAk; kz;ZUthjiyAk; gw;wpf; fw;gjw;F Kd;gjhf

ghiw vd;why; vd;dntd Muha;Nthk;.

g hiwfs ;  g hiwfs ;  g hiwfs ;  g hiwfs ;  g hiwfs ;  (Rocks)

fdpg;nghUl;fs; ngUkstpy; xd;WNru;tjhy; cUthFk; jpz;kkhfg; ghiwfisf;

Fwpg;gplyhk;. Fwpj;j xU fdpg;nghUNsh my;yJ gy fdpg;nghUl;fNsh ngUkstpy;

xd;W Nru;tjhy; ghiwfs; cUthFk;.

c-k; : CaCO
3 
+ MgCO

3
        CaCO

3 
.MgCO

3

   (nlhyikw;W)

Fthl;]; + ngy;];ghu;     fpuidw;Wg; ghiw

gy fdpg;nghUl;fs; Nru;e;J cUthtjhy; ngUk;ghYk; ,g;ghiw  jpl;lkhd

fl;likg;igf; nfhz;buhJ. cUthFk; tpjj;jpd; mbg;gilapy; ghiwfs; %d;W

tifg;gLk;.

1. jPg; ghiwfs; (igneous rocks)

2. milaw; ghiwfs; (sedimentary rocks)

3. cUkhwpa ghiwfs; (metamorphic rocks)

jPg;ghiwfs;jPg;ghiwfs;jPg;ghiwfs;jPg;ghiwfs;jPg;ghiwfs;

Gtpapd; kj;jpapYs;s kf;kh> Gtpapd; Nkw;gug;ig mile;J Fspu;e;J jpz;kkhtjhy;

jPg;ghiwfs; cUthFk;. c-k; : fpuidw;W> ngf;kiuw;W> rhNzhifw;W> gNrhy;w;W

Mfpad.
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milaw; ghiwfs;milaw; ghiwfs;milaw; ghiwfs;milaw; ghiwfs;milaw; ghiwfs;
ghiwfs; thdpiyahyope;J kz;ZUthfpa gpd;du;> mk;kz;zpYs;s
fdpg;nghUl;fs; fhw;why; my;yJ ePuhy; mbj;Jr; nry;yg;gl;L NtNwhu; ,lj;jpy;>
gbe;J mOj;jg;gl;L gytifg; gpizg;Gf;fshy; ,Wfg; gpizf;fg;gLtjhy; milaw;
ghiwfs; cUthFk;.
c-k; : Rz;zhk;Gf;fy;> nlhyikw;W> kzw;fy;> fspf;fy;

cUkhwpa ghiwfs;cUkhwpa ghiwfs;cUkhwpa ghiwfs;cUkhwpa ghiwfs;cUkhwpa ghiwfs;
Gtpapy; Vw;gLk; mirTfs; fhuzkhfj; jPg;ghiwfSk;> milaw; ghiwfSk;
jiuapDs; mkpOk;. Gtpapd; cl;Gwj;jpYs;s cau;ntg;gepiy> mKf;fk;
Mfpatw;why;> gytif khw;wq;fSf;F cs;shfp (ghiwapd; tbtk;> jd;ik>
fdpg;nghUs;fspd; msT khw;wkile;J) cUkhwpa ghiwfs; Njhd;Wk;.
c-k; : Rz;zhk;Gf;fy;> nlhyikw;W Mfpad cUkhwp khgps; cUthFk;.

fspf;fy; cUkhwp rpNyw;W cUthFk;.

ghiwfs; thdpiyahyopjy; ghiwfs; thdpiyahyopjy; ghiwfs; thdpiyahyopjy; ghiwfs; thdpiyahyopjy; ghiwfs; thdpiyahyopjy; (weathering of rocks)

,aw;ifahd ngsjpf> ,urhad> kw;Wk; capupaw; nraw;ghLfshy; ghiwfs;
nkd;ikahfpr; rpW Jz;Lfshf cile;J fspf;fdpaq;fs; Njhd;Wjy; ghiwfs;
thdpiyahyopjy; vdg;gLk;. ghiwfs; thdpiyahyopjypd; Kjw;gbapy; ghiwapd;
Nkw;gil xl;rpNaw;wkile;J nkd;ikahFk;. mLj;J> ghiwfspd; Nkw;gFjp
gilfshf cilAk;. ,t;thW ghiwfs; nkd;ikahfpaJk; mtw;wpd;kPJ ghrpfs;>
kw;Wk; ,iyf;fd;fs; vd;gd tsHe;J ghiwfs; capupay; uPjpahfr; rpijtilAk;.
,jd;kPJ tsUk; ghrpfs; ePiuj; Njf;fpitg;gjdhy; ghiwfs; rpijtilAk;
tPjk; mjpfhpf;Fk;

ghiwfs; gy fdpg;nghUl;fisf; nfhz;bUf;Fk;. thdpiyahyopAk; NghJ
ghiwfspy; fhzg;gLk; fdpg;nghUl;fs; ,urhad khw;wq;fSf;Fl;gLk;. ghiwfspy;
fhzg;gLk; rpy fdpaq;fs; tpiuthfr; rpijtilAk;. ghiwfspy; fhzg;gLk;
fdpaq;fs; rpijtiljypd; gf;f tpisTfs; xd;Wlndhd;W ,ilj;jhf;fkiltjdhy;
Gjpa Nru;itfs; cUthFk;. ,tw;wpy; rpy fspf;fdpaq;fshff; fhzg;gLtJld;
rpy ePupy; fiue;J ePNuhl;lj;jpd; %yk; kz;zpypUe;J mfw;wg;gLk;. ghiwfspy;
rpijit Vw;gLj;Jk; fhuzpfisg; ngsjpf> ,urhad> kw;Wk; capupay; fhuzpfs;
vdg; gpujhdkhf %d;W gpupTfshfg; gpupf;fyhk;. ngUk;ghYk; ,f;fhuzpfs;
jdpj;jdpahftd;wp xd;wpize;Nj nraw;gLtjdhy; ghiwfs; thdpiyahyopAk;.

ghiwfs; thdpiyahyoptjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ghiwfs; thdpiyahyoptjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ghiwfs; thdpiyahyoptjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ghiwfs; thdpiyahyoptjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ghiwfs; thdpiyahyoptjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;
0 1 .0 1 .0 1 .0 1 .0 1 . ngsjpff; fhuzpfs;ngsjpff; fhuzpfs;ngsjpff; fhuzpfs;ngsjpff; fhuzpfs;ngsjpff; fhuzpfs;
,urhadf; fl;likg;gpy; khw;wNkw;glhJ ghiwfs; rpW Jz;Lfshf cile;J
NghtJld;> mtw;wpd; jd;ikapy; kl;Lk; khw;wk; Vw;gLk;. ,J ,urhad
thdpahyopjiy ,yFgLj;Jk;. ePu;> fhw;W kw;Wk; ntg;gepiy khw;wk; vd;gd
ghiwfisf; rpijtilar; nra;Ak; ngsjpff; fhuzpfshFk; .

ePu;ePu ;ePu ;ePu ;ePu ;
XLk; ePupd; Ntfj;jpdhy; ePUld; nfhz;L nry;yg;gLk; ghiwfs; xd;Wlndhd;W
NkhJtjdhy; ghiwfs; rpW Jz;Lfshf cilAk;. mj;Jld; giwfspd; Nkw;gil
nkd;ik milAk;. flyiyfspd; jhf;fk; fhuzkhfTk; flw;fiug; ghiwfs;
cilAk;. Fspu;g;gpuNjrq;fspy; ghiwfspy; fhzg;gLk; Jthuq;fspYk;
ntbg;Gf;fspYk; NrUk; ePuhdJ ciwtjdhy; Vw;gLk; fdtsT mjpfupg;gf;
fhuzkhf mKf;fk; Vw;gl;Lg; ghiwfs; Jz;Lfshf cilAk;. ,t;thW ngsjpf
uPjpahf ePu;> ghiwfisr; rpijtilar; nra;Ak;.
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fhw;Wfhw;Wfhw;Wfhw;Wfhw;W

fLikahd fhw;Wf; fhuzkhfg; ghiwfs; xd;Wlndhd;W Nkhjp cilAk;.

kzw; #wtspapdhYk; ,t;thwhd epiyNaw;gLtJld; ngUk;ghYk; ghiytdq;fspy;

,e;epiy fhzg;gLfpd;wJ.

ntg;gepiyapy; Vw;gLk; khw;wk;ntg;gepiyapy; Vw;gLk; khw;wk;ntg;gepiyapy; Vw;gLk; khw;wk;ntg;gepiyapy; Vw;gLk; khw;wk;ntg;gepiyapy; Vw;gLk; khw;wk;

gfy; kw;Wk; ,uT Ntisfspy; Vw;gLk; ntg;gepiy Vw;wj;jho;tpdhy; ghiwfs;

gy;NtW msTfspy; tphptiljYf;Fk; RUq;FjYf;Fk; cl;gLk;. ,t;thwd

tpuptiljy;> RUf;fNkw;gLjy; fhuzkhfg; ghiwfspy; fhzg;gLk; fdpaq;fs;

ghiwfspy; nfhz;Ls;s gpizg;ig ,og;gjdhy; mit gpuptilAk;. ,jd;

tpisthfg; ghiwfs; rpW Jz;Lfshf cilAk;.

,urhadf; fhuzpfs;,urhadf; fhuzpfs;,urhadf; fhuzpfs;,urhadf; fhuzpfs;,urhadf; fhuzpfs;

ghiwfspy; fhzg;gLk; fdpaq;fs; ,urhad khw;wq;fSf;Fl;gl;Lg; ghiwfs;

thdpiyahyopjiy ,urhaduPjpahd rpijtiljy; vd;gu;. ,jdhy; ghiwfspd;

,urhadj; jd;ikapy; khw;wNkw;gLk;. ,urhadr; rpijT gy Kiwfspy; Vw;gLk;.

m. fiujy;m. fiujy;m. fiujy;m. fiujy;m. fiujy;

ghiwfspy; fhzg;gLk; rpy fdpaq;fs; ePupy; fiuAk;. ,f;fdpaq;fs; J}aePupy;

fiujy; kpf nkJthf eilngWk;. vdpDk;> tspapy; fhzg;gLk; CO
2
 ePupy;

fiutjdhy; Vw;gLk; Nrjd mkpyj;jpy; (H
2
 CO

3
) ,f;fdpaq;fs; Jupjkhff; fiuAk;.

,jdhy; ghiwfs; rpijtiljYk; JupjkilAk;. cjhuzkhfr; Rz;zf;fw;fspy;

fhzg;gLk; fiuahj fy;rpak; fhgNdw;W Nkw;gb Nrjd mkpyj;jpy; fiue;J

fiuaj;jf;f fy;rpakpU fhgNdw;whf khWk;.

CO
2 
+H

2 
O   H

2 
CO

3

H
2 
CO

3
  + CaCO

3
              Ca(HCO

3
)

2

Nrjdg; gjhu;j;jq;fs; gpupifailtjdhy; Vw;gLk; Nrjd mkpyj;jpd; %yKk;

ghiwfspy; fhzg;gLk; fdpaq;fs; fiujy; JhpkilAk;. NkYk;> Ez;Zapupfspdhy;;

Nrjdg; nghUl;fs; gpupifailAk;NghJ cw;gj;jpahFk; fe;jfk;> xl;rpNaw;wkile;J

ry;G+upf;fkpyk; cUthFk;. ,t;thW cUthFk; Ijhd ry;G+upf; mkpyj;jhy; ghiwfs;

rpijtiljy; JupjkilAk;.

M.M.M.M.M. ePNuw;wk;ePNuw;wk;ePNuw;wk;ePNuw;wk;ePNuw;wk;

Fwpg;gpl;l ,urhadr; Nru;itnahd;wpd; %yf;$Wld; ePu; njhlu;Ggly; ePNuw;wkhFk;.

ghiwfspy; fhzg;gLk; fdpakhd <kw;iww;W (nghpf; xl;irl;) ePNuw;wk; fhuzkhf

ypk;nkhidw;whFk;. ePNuw;wk; ngw;w (nghpf; xl;irl;) <kw;iww;W ,uj;jr; rptg;G

epwkhdJ. ypk;nkhidw;W kQ;rs; epwkhdJ.

2 Fe
2 
O

3 
+ 3H

2
O 2 Fe

2 
O

3 
. 3H

2
O

  <kw;iww;W ypk;nkhidw;W

  (rptg;G) (kQ;rs;)
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,t;thW fdpa %yf;;$WfspDs; ePu; cwpQ;rg;gLtjdhy; mjd; epwk; kl;Lkd;wp

mjd; %yf;$w;Wf; fl;likg;Gk; khw;wkilAk;. ePNuw;wk; ngw;w Nru;it ePNuw;wkw;w

Nru;itia tplf; fdtstpYk; epiwapYk; mjpfkhdJ. xNu ghiwapy; gy;NtW

fdpaq;fs; fhzg;gLtjdhy;> xd;W my;yJ rpy fdpaq;fs; kl;Lk; ePNuw;wk;

ngWtjdhy; mjd; fdtsT mjpfupj;J ghiwapy; fhzg;gLk; kw;w fdpaq;fspy;

mKf;fj;ij Vw;gLj;Jk;. ,jd; fhuzkhfTk; fdtstpy; khw;wNkw;gLtjdhy;

ghiwapy; gpizg;Gfs; tpLgl;L> mit ntbj;Jj; Jz;Lfshf khWk;. Nru;itfs;

nkd;ikahdit. Mifahy; rpijtiljy; JhpjkilAk;. NkYk;> ePNuw;wkile;j

fdpaj;jpypUe;J ePu; mfw;wg;gLtjhy; ngUk;ghYk; kPz;Lk; njhlf;ff; fdpak;

Njhd;Wk;.

,., ., ., ., . ePu;g;gFg;GePu;g;gFg;GePu;g;gFg;GePu;g;gFg;GePu;g;gFg;G

ePu;g;gFg;gpd;NghJ Fwpg;gpl;l ,urhadr; Nru;itnahd;W ePUld; jhf;fkile;J

Gjpa Nru;itnahd;W cUthFk;. ,q;F ePu; %yf;$Wfs; Ijurd; (H+) kw;Wk;

Ijnuhl;irl;L (OH) mad;fshfg; gpupe;J Nru;itapy; ,ilj;jhf;fkilAk;. vdNt>

,r;nraw;ghl;by; ePu;g;gFg;Gj; jhf;f vjpu;tpisT Kf;fpa gq;if tfpf;fpd;wJ

ngy;];ghu;> ikf;fh> rpypf;Nfw;W fdpaq;fs; gpujhdkhf ,k;Kiwapy; rpijtilAk;.

rpypNfw;Wf; fdpaq;fs; ePu;g;gFg;gile;J nghw;whrpak; Ijnuhl;irl;L (KOH)

Nghd;w fhur; Nru;itfs; rpyprpypf; mkpykhf (H
2
SiO

3
) khw;wkilAk;. ,e;j rpyprpypf;

mkpyk; Al(OH)
3
 Ald; jhf;fkile;J fspf;fdpaq;fs; Njhd;Wk;. ,t;thW Vw;gLk;

fspf;fdpaq;fspdhy;> kz;zpy; ePu;gw;We;jd;ik> Nghrizg; nghUl;fisg;

gpbj;Jitj;Jf; nfhs;Sk; jd;ik vd;gd mjpfhpj;jiy ,jd; Kf;fpa jd;ikfshff;

Fwpg;gplyhk;. jPg;ghiwfspy; fhzg;gLk; kpfTk; fbdkhd fdpakhd ngy;];ghu;

ePu;g;gFg;giltjhdhy; fNahypd; (A1
2 
Si

2
0

 5
 (0H)

4
 vd;Dk; nkd;ikahd rPdf;fspr;

Nru;it cz;lhFk;

 KAlSi
3
O

8
     A1

2
Si

2
O

5 
(OH)

4

ngy;];ghu;  nfNahypidw;W

<.<.<.<.<. xl;rpNaw;wk;xl;rpNaw;wk;xl;rpNaw;wk;xl;rpNaw;wk;xl;rpNaw;wk;

xU %yfk; xl;rprDld; ,izjy; my;yJ ,yj;jpud;fis ,oj;jy; xl;rpNaw;wkhFk;.

xyptPd;> ignuhf;rPd;> vk;gpNghy;> gNahiuw;W Nghd;w Fe2+ mlq;Fk; fdpg;nghUl;fs;

vspjpy; xl;rpNaw;wkilAk;. Fe2+, Fe3+ Mf khWtjdhy; Vw;gLk; kpd; rkepiy

mw;w jd;ikapdhy; fdpg;nghUl; fl;likg;G cile;J NghFk;. ,jdhy; Fe2+

mlq;fpa fdpg;nghUl;fs; ,yFtpy; gpupifailAk;. c-k; : gNahiuw;W  Fe2+ >

Fe3+ Mf khWtjdhy; Ntu;kpA+fpA+iyw;W my;yJ nkhd;nkhwpypidw;W fspf;

fdpg;nghUs; ngwg;gLk;. NkYk; Mn2+ nfhz;l fdpg;nghUl;fs; xl;rpNaw;wkile;J

Mn3+ my;yJ Mn4+ Mf khWk;. Ez;zq;fpr; nraw;ghl;bdhYk;> xl;rpNaw;wk;

eilngWk;. Kw;wh epyf;fup (Peat) cs;s kz;zpy;> cUthFk; JU Nghd;w

ngupf;F Ijnuhl;irl;L Fe (OH)
3
 ,jw;F cjhuzkhFk;.

Fe  +  O
2

FeO

FeO  + O
2

Fe
2
O

3

c.c .c .c .c . fPNyw;whf;fk;fPNyw;whf;fk;fPNyw;whf;fk;fPNyw;whf;fk;fPNyw;whf;fk;
Nrjdg; gjhu;j;jq;fspd; gpupif fhuzkhf Vw;gLk; Nrjd mkpyq;fs; cNyhf

mad;fSld; jhf;fkiltjdhy; fiujpwd; mjpfupj;J ghiwfs; thdpiyahyopAk;.
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0 3 .0 3 .0 3 .0 3 .0 3 . capupaw; fhuzpfs;capupaw; fhuzpfs;capupaw; fhuzpfs;capupaw; fhuzpfs;capupaw; fhuzpfs;
capupfspd; gy;NtW nraw;ghLfs; fhuzkhfg; ghiwfs; thdpiyahyopjy;
capupay; thdpiyiyahyopjy; vdg;gLk;. jhtu Ntu;fs;> ghiw ,ilntspfspy;
tsUk; NghJ Vw;gLk; mKf;fk; fhuzkhfg; ghiwfspy; ntbg;G Vw;gLk;. ghiwfspd;
kPJ tsUk; ghrpfs;> ,iyf;fd; Nghd;wd ntspNaw;Wk; Nrjd mkpyq;fspd;
,urhadj; njhopw;ghL fhuzkhfTk; ghiwfs; rpijtilAk;. NkYk;> ghiwfs;kPJ
Nrjdg; nghUl;fs; NrHe;J gw;wPupahf;fs; mtw;iwg; gpupifailar;nra;Ak; NghJ
Nrjd mkpyq;fs; cw;gj;jpahFk;. ,jdhYk; ghiwfs; rpijtilAk;. NkYk;>
ghiwfspy; fhzg;gLk; ,Uk;G mlq;fpa Nru;itfisg; gw;wPupahf;fs;
xl;rpNaw;wkilar; nra;Ak; NghJk; ghiwfs; rpijtilAk;.

tpyq;FfsJ Fsk;Gfs; gLtjdhYk; ghiwfspy; rpijNtw;gLk;. ,it
vy;yhtw;iwAk; tpl kdpjdJ gy;NtW nraw;ghLfspdhYk; ghiwfs; thdpiyahy;
mopAk;. kdpjdpd; gy;NtW NjitfSf;fhff; fUq;fy; cilj;jy;>
Rz;zhk;Gf;fw;fis cilj;jy; Nghd;wit ,jw;Fr; rpy cjhuzq;fshFk;.

ghiwfs; thdpiyahyoptjd; tpisTfs;ghiwfs; thdpiyahyoptjd; tpisTfs;ghiwfs; thdpiyahyoptjd; tpisTfs;ghiwfs; thdpiyahyoptjd; tpisTfs;ghiwfs; thdpiyahyoptjd; tpisTfs;

01. rpW ghiwj;Jz;Lfs; Njhd;Wjy;.
02. ghiwfs; ,urhad khw;wq;fSf;F cl;gLtjdhy;> mit nkd;ikahjYk;>

mtw;wpd; fiuAk; jd;ik mjpfhpj;jYk;.
03. xl;rpNaw;wk;> rpypf;fh nghrptiljy; vd;gd fhuzkhf kpFjpahFk; ,Uk;G

xl;irl;bd; fhuzkhf kz; nre;epwkiljy;.
04. nghw;whrpak;> Nrhbak;> fy;rpak;> kf;dPrpak; Nghd;w Nghrizfs; ntspNaw;wg;

gly;.
05. rpypf;fh ntspNaw;wg;gly;.
06. fspf; fdpaq;fs; Njhd;Wjy;.

kz ;ZUthjy ;  kz ;ZUthjy ;  kz ;ZUthjy ;  kz ;ZUthjy ;  kz ;ZUthjy ;  (Soil genesis)

kz;gpwg;ghf;fk; vd;gJ ghiwfs; rpijtiljypdhy; Vw;gLk; jha;g;ghiwg; nghUs;
Fwpg;gpl;l fhyj;jpw;Fg; gy;NtW fhyepiyj; jd;ikfl;F cl;gl;Lr; Nrjdg;
nghUl;fSld; NrHe;J kz;zhf khWjyhFk;. ,r; nraw;ghl;il Kjd; Kjypy;
V.V nlhFN\t; (V.V.Dokuchew) vd;w tpQ;Qhdp fz;lwpe;jhH. mtu; 1898 ,y;
kz;gpwg;ghf;fk; njhlu;ghd rkd;ghnlhd;iw ntspapl;lhH

S = f (c1,o,p)
S = cUthfpa kz;
f = khwpyp
c1 = fhyepiy
o = capupfs;
p = jha;g;ghiwg; nghUs;
t = fhyk;

,jd;gb fhyepiy> capupfs;> jha;g;ghiwg; nghUs;> fhyk; vd;Dk; fhuzpfs;
kz;ZUthjypy; gq;F nfhs;fpd;wd.

kz;ZUthjy; fhuzpfs;kz;ZUthjy; fhuzpfs;kz;ZUthjy; fhuzpfs;kz;ZUthjy; fhuzpfs;kz;ZUthjy; fhuzpfs;
kz; gpwg;ghf;ff; fhuzpfs; Ie;J cs;sd.

01. jha;g;ghiwg; nghUs; 02. jiuj;Njhw;w NtWghL
03. fhyk; 04. fhyepiy
05. capupaw; fhuzpfs;
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,tw;wpy; fhyepiy> capupaw; fhuzpfs; MfpadNt kz;gpwg;ghf;fj;jpy; mjpf

gq;F nfhs;fpd;wd. ,tw;iw capu;g;Gila fhuzpfs; vd;gu;. Vidait capu;g;gw;w

fhuzpfs; vdg;gLk;.

kz;ZUthjypy; jha;g;ghiwg; nghUl;fspd; jhf;fk;kz;ZUthjypy; jha;g;ghiwg; nghUl;fspd; jhf;fk;kz;ZUthjypy; jha;g;ghiwg; nghUl;fspd; jhf;fk;kz;ZUthjypy; jha;g;ghiwg; nghUl;fspd; jhf;fk;kz;ZUthjypy; jha;g;ghiwg; nghUl;fspd; jhf;fk;

kz;nzhd;wpd; jha;g;ghiwg; nghUl;fs; vdg;gLtJ kz; gf;fj;Njhw;wj;jpd;

nraw;ghl;il vLj;Jf;fhl;Lk; Nkw;gFjpf;F (Solum) fPOs;s Ntwhd gFjpj; (Un-

consolidated) j pzpTfshFk ; .

jha;g;ghiwg; nghUs; ghiwfspYk; ghu;f;f vspikahdJ. vdpDk;> mJ kz;zpd;

msTf;Fg; gpupifailahj ,ilepiyapy; epyTk; nghUs; MFk;. mad

tyaq;fspy; kz;ZUthf;fj;jpy; jha;g;ghiwg; nghUs; Kf;fpa fhuzpahff;

fhzg;gLfpd;wJ. kz;zpy; fhzg;gLk; fdpg;nghUl; gFjp> ghiwfs;

rpijtiltjdhy; Vw;gLk; jha;g;ghiwg; nghUs;fspdhy; Vw;gLfpd;wJ.

ml;ltiz 3.1 : jha;g;ghiwg; nghUl;fSf;Nfw;g kz;zpd; ,ay;Gfs;ml;ltiz 3.1 : jha;g;ghiwg; nghUl;fSf;Nfw;g kz;zpd; ,ay;Gfs;ml;ltiz 3.1 : jha;g;ghiwg; nghUl;fSf;Nfw;g kz;zpd; ,ay;Gfs;ml;ltiz 3.1 : jha;g;ghiwg; nghUl;fSf;Nfw;g kz;zpd; ,ay;Gfs;ml;ltiz 3.1 : jha;g;ghiwg; nghUl;fSf;Nfw;g kz;zpd; ,ay;Gfs;

     jha;g;ghiwg; nghUl;fs;jha;g;ghiwg; nghUl;fs;jha;g;ghiwg; nghUl;fs;jha;g;ghiwg; nghUl;fs;jha;g;ghiwg; nghUl;fs;                                                                                cUthFk; kz;zpd; jd;ikcUthFk; kz;zpd; jd;ikcUthFk; kz;zpd; jd;ikcUthFk; kz;zpd; jd;ikcUthFk; kz;zpd; jd;ik

fpuidl;> ie]; 20] my;yJ mjw;Ff; $Ljyhf Fthl;];

nfhz;lJ. fbdkhd ,ioaikg;Gf;

nfhz;lJ. mkpyj; jd;ikAilaJ.

,Uk;G FiwthdJ. kQ;rl ; fgpy

epwkhdJ.

Rz;zf;fy;> nlhyikw;W fhgNdw;W ePupy; fiue;J nry;Yk;. ,Uk;G>

rpypf;fh Nghd;w %yfq;fisj; Njf;fp

itj;jpUf;Fk;. ,ioaikg;G fulhdJ.

ed;F ePu; tbe;NjhLk;.

kzw;fy; kzy; $Ljyhff; fhzg;gLk;. ePu ;

tbe ;NjhLjy; mjpfk ; . g pizg;Gf ;

fhuzpfshf ,Uk;G my;yJ fhgNdw;W

fhzg;glyhk;.

N\y; nkd; ,ioaikg;Gf; nfhz;lJ. kpd;

flj;Jk; jpwd; FiwthdJ. Moq;

Fiwe;j kz;zhFk;. ePu; tbg;G FiwthdJ.

nlhyiwl;L fspkz; nkd; ,ioaikg;G nfhz;lJ.

ePu; tbe;NjhLjy; FiwthdJ

gNrhy;w; epiw $baJ. fWg;G epwkhdJ.

ngNuhkfdPrpak; fdpak; fLk; epwKilaJ. gpupifailjy; Jupjk;.

Fthl;]; mlq;fpapUf;Fk;.
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Kjpu;r;rpailahj kz;zpy; jha;g;ghiwg;nghUspd; jhf;fk; mjpfnkdf;
fz;lwpag;gl;Ls;sJ. xNu jha;g;ghiwg; nghUspd; kPJ capu;g;gw;w kz;ZUthf;ff;
fhuzpfs; gy;NtW Kiwfspy; jhf;fQ; nrYj;Jtjdhy; gy;NtW kz; tiffs;
cz;lhfpd;wd.

02.02.02.02.02. jiuj;Njhw;wj;jpd; jhf;fk;jiuj;Njhw;wj;jpd; jhf;fk;jiuj;Njhw;wj;jpd; jhf;fk;jiuj;Njhw;wj;jpd; jhf;fk;jiuj;Njhw;wj;jpd; jhf;fk;
,J %d;W tifapNyw;gLk;.

(m) Fj;Jauk;
(M) rha;T
(,) #hpaid Nehf;fpAs;s jpir

( m )( m )( m )( m )( m ) Fj;Jauk;Fj;Jauk;Fj;Jauk;Fj;Jauk;Fj;Jauk;
fly; kl;lj;jpypUe;J Nky;Nehf;fpr; nry;Yk;NghJ ntg;gepiy FiwtilAk;.
,jd;gb kz;kPJ tsUk; jhtuq;fspd; njhif FiwAk;. ,jdhy; kz;zpw;Ff;
fpilf;Fk; Nrjdg; nghUl;fspd; msTk; Fiwayhk;. c-k;: ntg;gk;
Fiwtiltjdhy; Nrjdg; nghUl;fs; gpupifailjYk; FiwtilAk;. vdNt>
Njhd;Wk; kz;zpd; jd;ik Fj;Jauj;jpw;Nfw;g NtWgLk;.

( M )(M )(M )(M )(M ) rha;Trha;Trha;Trha;Trha;T
mjpf rha;T nfhz;l gFjpfspy; njhlu;r;rpahf ePupdhy; mbj;Jr; nry;yg;gly;
mjpfkhFk;. ,t;tplq;fspy; vg;NghJk; Kjpu;r;rpailahj kz; fhzg;gLk;
(Kjpu;r;rpaile;j kz; fOtpr; nry;yg;gLk;) rha;tw;w ,lq;fspy;> frpT fhzg;gbDk;
kz;zupg;G Fiwthjyhy; Kjpu;r;rpaile;j kz; kPjpahff; fhzg;gLk;.

rha;T> kz; Moj;Jld; njhlu;Ggl;lJ. rha;T $bdhy; kz; Mok; FiwthFk;.
rha;T $ba kz; rptg;G epwkhff; fhzg;gLk;. rha;T Fiwthd ,lq;fspy;
kQ;rs; epwkhff; fhzg;gLk;. kz;zPu;kl;lk; cau;tiljNy ,jw;Ff; fhuzkhFk;.
ePu; NrUk; ,lq;fspy; <kw;iww;W Nghd;w Nru;itfs; ypNkhidw; Mf khWk;.

(,) #upaid Nehf;fpAs;s jpir(,) #upaid Nehf;fpAs;s jpir(,) #upaid Nehf;fpAs;s jpir(,) #upaid Nehf;fpAs;s jpir(,) #upaid Nehf;fpAs;s jpir
fpof;F Nehf;fp ,Uf;Fkhapd; fpilf;Fk; #upantg;gk; mjpfkhFk;. ghiwfs;
rpijtilAk; NtfKk; mjpfkhFk;. jhtu tsHr;rpAk; mjpfkhFk;. Nrjdg; nghUl;fs;
NrUjYk; mjpfkhFk;.

cU 3.1 : fpuidw;WcU 3.1 : fpuidw;WcU 3.1 : fpuidw;WcU 3.1 : fpuidw;WcU 3.1 : fpuidw;W   cU3.2 : Rz;zhk;Gf;fy cU3.2 : Rz;zhk;Gf;fy cU3.2 : Rz;zhk;Gf;fy cU3.2 : Rz;zhk;Gf;fy cU3.2 : Rz;zhk;Gf;fy ;; ;; ;  cU 3.3 : kzw;fy;cU 3.3 : kzw;fy;cU 3.3 : kzw;fy;cU 3.3 : kzw;fy;cU 3.3 : kzw;fy;

cU 3.5 : gNrhy;w;WcU 3.5 : gNrhy;w;WcU 3.5 : gNrhy;w;WcU 3.5 : gNrhy;w;WcU 3.5 : gNrhy;w;W      cU 3.6 : ngNuhkf;dPrpakcU 3.6 : ngNuhkf;dPrpakcU 3.6 : ngNuhkf;dPrpakcU 3.6 : ngNuhkf;dPrpakcU 3.6 : ngNuhkf;dPrpak ;; ;; ;     cU 3.4 : N\y;cU 3.4 : N\y;cU 3.4 : N\y;cU 3.4 : N\y;cU 3.4 : N\y;
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vdNt> kz; Jupjkhf tpUj;jpailAk;. Fwpg;gpl;l gFjp tlf;F my;yJ njw;F

Nehf;fpajhff; fhzg;gbd;> Neubahd #hpaxsp fpilg;gjpy;iy. ghiwfs;

rpijtilAk; nraw;ghL Fiwe;j Ntfj;jpy; eilngWtJld; jhtu tsHr;rpAk;

FiwthFk;. ,jd;gb #upaid Nehf;fpAs;s jpirAk; kz;ZUthjypy;

Fwpg;gpl;lstpy; jhf;fQ; nrYj;Jtij mwpayhk;. kw;iwa fhuzpfs; midj;Jk;

xNukhjphpahd jhf;fk; GhpAk;. jiuj;Njhw;w  NtWghl;bw;Nfw;g Njhd;Wk; kz;

gy;NtW jd;ikfspy; khw;wkilayhk;.

0 3 .0 3 .0 3 .0 3 .0 3 . fhyk;fhyk;fhyk;fhyk;fhyk;

jha;g;ghiwg; nghUl;fspypUe;J cupaKiwapy;  kz; cUthtjw;F mjpf

fhyQ;nry;Yk;. Fiwe;j fhyj;jpy; cUthfpAs;s kz; Kjpuhj kz;zhFk;.

mjpf fhyQ; nry;Yk;NghJ Kjpu;e;j kz; cz;lhFk;. tpUj;jpapd; Muk;gg;

gbfspy; fhzg;gLk; kz; ngUk;ghYk; jha;g;ghiwg; nghUSf;Fr; rkkhdjhff;

fhzg;gLk;. kz; tpUj;jpailtjw;F xU Fwpg;gpl;l fhyk; capu;f;Nfhsk;> fhyepiy

Mfpa fhuzpfs; mjpy; njhopw;glNtz;Lk;

0 4 .0 4 .0 4 .0 4 .0 4 . fhyepiyapd; jhf;fk;fhyepiyapd; jhf;fk;fhyepiyapd; jhf;fk;fhyepiyapd; jhf;fk;fhyepiyapd; jhf;fk;

gpd;tUk; fhyepiyf; fhuzpfs; kz;ZUthtjpy; jhf;fQ; nrYj;Jk;.

01. kiotPo;r;rp

02. ntg;gepiy

03. fhw;W

04. <ug;gjd;

05. xsp

Nkw;gb fhyepiyf; fhuzpfs; kz; tpUj;jpapy; Neubahf my;yJ kiwKfkhfj;

jhf;fQ; nrYj;jyhk;. ,tw;wpy; kiotPo;r;rp> ntg;gepiy vd;gd Kf;fpakhditahFk;.

kiotPo;r;rpkiotPo;r;rpkiotPo;r;rpkiotPo;r;rpkiotPo;r;rp

mjpf kio tPo;r;rp fhzg;gLk; <utyaj;jpy; ghiwfspd; rpijT Jhpjkhfp>

K
+
,Mg

2+
, Na

2+
,Ca

2+
 Nghd;w %yf;fw;wad;fs; nghrpe;J kz; mkpyj;jd;ikailAk;.

kiotPo;r;rpapdhy; <utya kz;fspy; CO
2
 fiue;J Nrjd mkpyf; fdpaq;fs;

Rz;zf;fy;Yld; ,ilj;jhf;fkile;J> fy;rpak; ,UfhgNdw;W cUthFk;.

kiotPo;r;rp mjpfnkdpy; ,J fiue;J nry;Yk;. kiotPo;r;rp Fiwntdpy; kz;Zld;

fhgNdw;W NrHe;J kz; fhukhFk;.

mjpf kiotPo;r;rpapdhy;> rha;thd gFjpfspy; cUthfpa kz; mupf;fg;gl;L

kz;zpd; Mok; FiwtilAk;

ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy

,J Neubahf my;yJ kiwKfkhf kz;ZUthjypy; gq;F nfhs;Sk;

fhuzpahFk;. ntg;gk; mjpfnkdpy; ghiwfspy; Vw;gLk; ngsjpf> ,urhadj;

jhf;fq;fSk; mjpfkhFk;. ntg;gepiyf;Nfw;g kz;ZUthf;fr; nraw;ghLfs;

NtWgLk;. Nrjdg; nghUl;fs; gphptiljy; ntg;gk; $ba gFjpfspy; mjpfkhFk;.

vdNt> kz;zpy; fhzg;gLk; Nrjdg;  nghUl;fspd; msthdJ mjd; epwj;jpYk;

jhf;fQ; nrYj;Jk;. Nrjdg; nghUl;fs; mjpfnkdpy; kz; fLk; epwkilAk;.
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ntg;gkhdJ ngsjpf> ,urhadf; fhuzpfspd; jd;ikapy; jhf;fQ; nrYj;Jk;.

kz;zpy; fhzg;gLk; Ez;Zapupfspd; mstpy; ntg;gepiy jhf;fQ; nrYj;Jk;.

Ez;Zapupfspd; msthdJ kz;zpy; fhzg;gLk; Nrjdg;nghUl;fspd; mstpy;

jhf;fQ; nrYj;Jk;;. vdNt> ntg;gkhdJ kz; gpwg;ghf;fj;jpy; NeubahfTk;

kiwKfkhfTk; gq;Fnfhs;Sk;.

xsp> fhw;W> rhuPug;gjd; Nghd;w fhuzpfs; kz;ZUthf;fj;jpy; Fwpg;gpl;lsT

Kf;fpakhditay;y. vdpDk;> xspahdJ jhtuf; Fbj;njhif> kz;zPu; Mtpahjy;

Nghd;wtw;wpy; jhf;fQ; nrYj;Jk;. vdNt> ,f;fhuzpfs; kiwKfkhf kz;

gpwg;ghf;fj;jpy; gq;F nfhs;Sk;.

05. capu;f;Nfhsj;jpd; nry;thf;F05. capu;f;Nfhsj;jpd; nry;thf;F05. capu;f;Nfhsj;jpd; nry;thf;F05. capu;f;Nfhsj;jpd; nry;thf;F05. capu;f;Nfhsj;jpd; nry;thf;F

kz;ZUthf;fj;jpy; jhtu> tpyq;F kw;Wk; Ez;Zapu;fspd; nraw;ghL Kf;fpa

fhuzpfshfpd;wd. Xuplj;jpy; cs;s jhtuq;fs; mt;tplj;jpy; cUthFk; kz;zpd;

kPJ mjpf jhf;fQ; nrYj;Jfpd;wd. c-k; : xNu jha;g;ghiwg; nghUisAk; xNu

fhyepiyiaAk; nfhz;l jpwe;j ntspapYk; ghu;f;f> fhLfspy; kz;ZUthf;fk;

tpiuthdJ. NkYk;> jhtug; ghfq;fspd; ,urhadf; fl;likg;Gk; cUthFk;

kz;zpd; jd;ikiaf; fl;Lg;gLj;Jk;. c-k; : kz;zpd; kPJ tpOk; jhtug; gFjpfspy;

cs;s K, Ca, Mg fw;wad;fs; FiwthftpUg;gpd;> Nghrizg; nghUl;fspd;

capNuhl;lkhd ,lk; khwy; Ntfk; FiwthftpUf;Fk;. mt;thwhd kz;zpd;

mkpyj;jd;ik kz; cUthf;f> thdpiyahyopjw; nraw;ghl;by; nry;thf;Fr;

nrYj;Jk;. NkYk;> jhtuq;fshy; kz;zupg;G jLf;fg;gLtjhy; fdpg;nghUs;fs;

mbj;J nry;yYk; FiwAk;.

kz;zpy; thOk; Ez;zq;fpfs;> tpyq;Ffs; Mfpad ngUk;ghYk; jhtuq;fspd;

,ay;Gf;Nfw;gj; jPu;khdpf;fg;gLk;. kz;zpy; thOk; Ez;zq;fpfs; tspkz;ly

iejurid epiyg;gLj;Jk;. ,jdhy;> kz;zpd; iejurDk; Nrjdg;nghUs; msTk;

mjpfkhFk;. NkYk;> Nkw;gb Ez;zq;fpfs; kz;zpd; fl;likg;ig cUthf;Ftjpy;

gq;F gw;Wk;. ,it jtpu> kz;GOf;fSk; Vida Nguq;fpfSk; gy;NtW Kiwfspy;

kz;ZUthf;fj;jpy; gq;Fnfhs;fpd;wd.

kdpjr; nraw;ghLfSk; kz;ZUthf;fj;jpy; nry;thf;Fr; nrYj;Jfpd;wd. kdpjdpd;

tptrhar; nraw;ghLfs;> cug; ghtid> kl;fhg;G> kw;Wk; NtW mgptpUj;jpr;

nraw;ghLfSk; kz;ZUthf;fj;jpy; Kf;fpakhfpd;wd.

kz; ntl;LKfk; kz; ntl;LKfk; kz; ntl;LKfk; kz; ntl;LKfk; kz; ntl;LKfk; (soil profile)

kz; gpwg;ghf;fj;jpd; tpisthf kz; ntl;LKfnkhd;W cUthFk;. kz; ntl;LKfk;

vd;gJ kz;zpd; Nkw;gilapypUe;J jha;g;ghiw tiuahd kz;zpd;  Fj;J

ntl;LKfkhFk;. jlq;fyw;w rPuhd fhyepiy> jiuj;Njhw;w epiy vd;gtw;wpd;

fPo; rpwe;jKiwapyhd capupaw; fhuzpfspd; jhf;fj;jpdhy; njspthd kz;

ntl;LKfnkhd;W tpUj;jpailAk;. G+uz tpUj;jp nfhz;l kz; ntl;LKfj;jpy;

Ie;J tyaq;fisf; fhzyhk;. mit O,A,B,C,R vd;gdthFk;.

O tyakhdJ kz;kPJ tpOk; thdpiyahyope;j kw;Wk; thdpiyahyope;J tUk;

epiyapy; fhzg;gLk; Nrjdg;nghUl;fs; nfhz;l tyakhFk;. mjw;Ff; fPohf A
tyak; fhzg;gLk;. Nrjdg;nghUl;fs; gpupifailjy; %yk; fdpg;nghUl;fs;
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kz;zpy; NrUk;. NkYk;> fpilf;Fk; kiotPo;r;rpapdhy; mf;fdpg;nghUl;fs; kz;zpd;

fPo;g;gFjpf;Fr; nry;Yk;. vdNt> ,t;tyaj;ij toq;Fk; tyak; vd miog;gu;.

kz;zpy; nghrptile;J nry;Yk; fdpag; Nghrizfs; mLj;jgbahd B tyaj;jpy;

gbAk;. vdNt> ,t;tyaj;ij nfhs;Sk; tyak; vdTk; miog;gu;. mjw;Ff; fPo;

fhzg;gLk; C gilapy; jha;g;ghiw rpijtile;jjdhy; ngwg;gl;l jha;g;ghiwg;

nghUl;fs; fhzg;gLk;. mLj;J R tyak; fhzg;gLk;.

kz;ntl;LKfj;ijg; gpujhd tyak;> cg tyaq;fs; vdg;gpupj;J Nehf;fyhk;.

fhl;L kz;zpy; gpupifailahj ,iyr;rUFfs; nfhz;l gilnahd;W kz;kPJ

fhzg;gLk;. mJ Aoo  gilahFk;. gpupifaile;j Nrjdg; nghUl;fs; nfhz;lgil

A
0
 vdg;gLk;. Nrjdg; nghUl;fs; rpijtiljypd; Kjw;gb cf;fyhjyhFk;.

,r;re;ju;g;gj;jpy; Nrjdg; nghUl;fs; rpijtile;J fdpg;nghUl;fs; Njhd;Wk;.

cf;fyile;j Nrjdg;nghUl;fs; A
0
  gilapy; fhzg;gLk;. fdpg;nghUshf;fj;jpd;

tpisthd fdpg;nghUl;fSld; fiue;J fhzg;gLk; Nrjdg; nghUl;fis A

gil nfhz;bUf;Fk;. A
2
 gilapd; Nkw;gilfspy;; fye;J gphpifaile;j

Nghrizfs; fhzg;gLk;. A
1
, A

2
 vd;Dk; tyaq;fs; A tyaj;ijr; Nru;e;jd.

kz; ntl;LKfj;jpy; tUk; B tyak; B
1
, B

2
, B

3 
 vd;Dk; %d;whfg; gphpf;fg;gl;Ls;sJ.

B
1
,y;  A tyaj;jpype;J nghrpe;J te;j Nghrizfs; fhzg;gLtJld; mit

B
2
,y; gbAk;. B

3 
jha;ghiwg;nghUl;fs; kz;zhf khw;wk; ngWk; gilahFk;.

Fog;gg;glhjJk;> khw;wq;fSf;F cl;glhjJkhd epyj;jpy; kl;LNk Nkw;$wpathwhd

kz; ntl;LKfj;ijf; fhzyhk;. tptrha epyj;jpy; kz; gz;gLj;jg;gLtjdhy;

kz; fyf;fg;gLk;. vdNt> kz; gilfisg; gpupj;jwpjy; fbdkhFk;. ntg;g kw;Wk;

,il ntg;gg; gpuNjrq;fspy; mjpf  Mtpahjy; fhuzkhf> MtpahFk; ePUld;

kz;zpd; fPo;g; gilfspy; fhzg;gLk; cg;Gf;fs; Nkw; gilf;Ff; nfhz;L tug;gLk;.

,jdhYk; kz;gilfs; njsptw;Wf; fhzg;gLk;.

mjpf kiotPo;r;rp nfhz;l gFjpfspy; A gil mhpj;Jr; nry;yg;gl;L B gil

ntspj;Njhd;Wk;. fPo;ehl;L <utyaq;fspy; fhzg;gLk; fnghf; nfhz;l

nrhunrhug;ghd kz;> Nkw;gilapy; fhzg;gl;l kz;gil mhpj;J nry;yg;gl;ljhy;

ntspj;Njhd;wpAs;s gioa B gilahFk;

A
0

N r j d
tyak;

A

B

C

A
00

A
0

A
1

A
2

B
1

B
2

B
3

R

ud;D ud;D ÞjH

ud;D mdIdK
;Ügqj

A
0

gpupifaile;j
tyak;

N g h r iz
tyak;

jha;g;ghiwg;
nghUs; tyak;

thdpiyahy; mope;j Nrjd
nghUs; cf;fy; gil

Nrjdg;nghUl; gil

cf;fYk; fdpg;nghUl;fSk;
fye;j gil

gpupifaile;j gil

nfhs;Sk; tyak;

jha;g;ghiwg;nghUs;
rpijtile;J cUthFk;
tyak;

jha;g;ghiwg;nghUs;

Nrjd tyak;

gpupifailAk;
tyak;

Nrkpg;G tyak;

jha;g;ghiwg;nghUs;

jha;g; ghiwg;
gil

cU 3.7 : tiff;Fupa kz; gf;fg;ghu;itapy; fhzg;gLk; gilfs;cU 3.7 : tiff;Fupa kz; gf;fg;ghu;itapy; fhzg;gLk; gilfs;cU 3.7 : tiff;Fupa kz; gf;fg;ghu;itapy; fhzg;gLk; gilfs;cU 3.7 : tiff;Fupa kz; gf;fg;ghu;itapy; fhzg;gLk; gilfs;cU 3.7 : tiff;Fupa kz; gf;fg;ghu;itapy; fhzg;gLk; gilfs;
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kz; ntl;LKf tpUj;jpkz; ntl;LKf tpUj;jpkz; ntl;LKf tpUj;jpkz; ntl;LKf tpUj;jpkz; ntl;LKf tpUj;jp

jha;g;ghiw rpijtile;J G+uz mk;rq;fs; nfhz;l kz; ntl;LKfnkhd;W

tpUj;jpailAk

gb - 1gb - 1gb - 1gb - 1gb - 1

,e;epiy ghiwfs; thdpiyahyopjypd; Muk;gkhFk;.

ntJntJg;ghd> <ug;gjd; kpf;f fhyepiy fhzg;gLk;

gpuNjrq;fspy; ghiwfs; thdpiyahyopAk;.

gb 2gb 2gb 2gb 2gb 2

thdpiyahypjo; Vw;glj; njhlq;fp 10 tUlq;fspd;

gpd; jha;g;ghiw nuNfhypj;J (jha;g;ghiwg;nghUs;)

epiyia milAk;. ngsjpf> ,urhad

rpijTfspd; %yk; jha;g;ghiw rpW

Jz;LfshFk;. jha;g;ghiwapd; Nky; C gil

cUthFk;.

gb 3gb 3gb 3gb 3gb 3

kz; ntl;LKftpUj;jp njhlq;fp 100 tUlq;fspd; gpd;

,r;nraw;ghL njhlq;Fk;. jhtu tiffs; jha;g;ghiwg;

nghUs; kPJ tsUk;. ,jdhy;> Nrjdg;nghUl;fs; ntl;L

Kfj;jpy; NrUk;. jhtuq;fs; kz;ntl;L Kfj;jpy;;

CLUTtjdhYk; tsHr;rpahYk; mit ,wg;gjdhYk;

Nrjdg;nghUl;fs; kz;zpy; NrUk;. ,J nky;ypa

gilahf cUthtJld; A tyak; tpUj;jpahFk;.

gb 4gb 4gb 4gb 4gb 4

ntl;LKf tpUj;jpNaw;gl;L 1000 tUlq;fspd; gpd; kz;

epwKk;> mikg;Gk; tpUj;jpailAk;. A tyak;

jbg;ghdJ> fLk; epwk; nfhz;lJ. A
OO
 tyak; jhtu

kPjpfs; Nru;tjd; %yk; tpUj;jpailAk;.

,Uk;G xl;irl;L> rpypf;Nfw;W fspf;fdpaq;fs; cw;gj;jpahfp

ntl;LKfj; Njhw;wj;jpy; fPo;Nehf;fpf; fOtpr; nry;yg;gly;

%yk; B
0
 kz; rptg;G epwkilAk;.

gb 5gb 5gb 5gb 5gb 5

ntl;LKfk; tpUj;jpaile;J 10 000 tUlq;fspd; gpd;

,e;epiyNaw;gLk;. NkYk;> fsp NrUk;. mj;Jld; ,Uk;G

xl;irw;Wf; fspf;fdpaq;fs; cw;gj;jpahfp> ntl;LKfj;jpd;

fPo;Nehf;fpf; fOtpr; nry;yg;gLk;. B gil NkYk; rptg;G

epwkile;J mjDld; fsp NrUk;. mj;Jld; Nrjdg;

nghUl;fs; NrHe;J A tyak; fLk; epwkilAk;.

R

C

R

 A

C

R

O
A

B
t

C

R

O

 A

R

C

B
t
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gb 6gb 6gb 6gb 6gb 6 ntl;LKftpUj;jpaile;J 100 000 tUlq;fspd; gpd;

,e;epiyNaw;gLk;. njhlu;r;rpahf NkypUe;J fPo;Nehf;fp

,Uk;G xl;irl;> rpypNfw;Wf; fsp vd;gd fOtpr;

nry;yg;gLtjdhy;> B tyaj;jpw;F Nky; E tyak;

Vw;gLk;. njhlu;r;rpahf ,Uk;G xl;irw;W> rpypNfw;Wf;

fsp Nghd;wd nghrptjdhy; Bt tyak; tprhykhFk;.

,yq;ifapYs;s kz; ntl;LKfj;jpy; ,e;j E tyak; fhzg;

gLtjpy;iy.

kz; ntl;LKfk; gw;wpa fw;ifapd; tptrha Kf;fpaj;Jtk;kz; ntl;LKfk; gw;wpa fw;ifapd; tptrha Kf;fpaj;Jtk;kz; ntl;LKfk; gw;wpa fw;ifapd; tptrha Kf;fpaj;Jtk;kz; ntl;LKfk; gw;wpa fw;ifapd; tptrha Kf;fpaj;Jtk;kz; ntl;LKfk; gw;wpa fw;ifapd; tptrha Kf;fpaj;Jtk;

kz; Mok;kz; Mok;kz; Mok;kz; Mok;kz; Mok;

1. kz;zpd; Mok;> xt;nthU gilapdJk; jbg;G Mfpatw;iw mwpe;J nfhs;s

KbAk;.

2. Ntu; CLUTk; Moj;ij jPu;khdpj;jy;. mjw;Nfw;g gapu;tiffis njupT

nra;a KbAk;.

3. kz;izg; gz;gLj;Jk; Mok;> gz;gLj;jy; cgfuz tif Mfpatw;iw

jPu;khdpf;f cjTk;.

4. kz; gf;fg;ghu;itapypUe;J ePu;tbg;G gw;wp mwpe;J nfhs;syhk;.

kz; Nkw;gilapypUe;J jha;g;ghiw tiuahd Moj;ij kz; Mok; vd;gu;. kz;
Moj;ijg; nghWj;J kz;izg; gpd;tUkhW tifg;gLj;jyhk;.

kz; Mok;kz; Mok;kz; Mok;kz; Mok;kz; Mok; kz;tifkz;tifkz;tifkz;tifkz;tif

50 cm ,Yk; FiwthdJ Moq;;;;;;;;Fiwthd kz;

50 - 100 cm ,ilg;gl;l Mok;;; nfhz;l kz;

100 - 150 cm Mokhd kz;

150 cm Nky; kpf Mokhd kz;

rpy kz;tiffspd; Mok; kpf mjpfkhff; fhzg;gLk;;.

gapu;r;nra;ifapy; kz; Moj;jpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz; Moj;jpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz; Moj;jpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz; Moj;jpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz; Moj;jpd; Kf;fpaj;Jtk;

gapu;r;nra;if Nkw;nfhs;Sk; NghJ kz;zpd; Mok; Kf;fpakhFk;. Mokhd

Ntu;j;njhFjp nfhz;l jhtuq;fSf;F Mok; $ba kz; Vw;wJ. kuf;fwptiffs;>

kpsfha;> ntq;fhak;> Nrhsk;> Nghd;w Mok; Fiwthd Ntu;j; njhFjp nfhz;l

jhtuq;fSf;F Moq;Fiwthd kz; njhpT nra;ag;gLk;.

Mokhd kz;zpy; Nghrizfs; NrUk; msT mjpfkhFk;. vdNt> Mokhd

kz;zpy; gapu;r;nra;if Nkw;nfhs;Sk;NghJ Nghrizf; FiwghL Vw;gLk; epiy

,opthFk;. Ntu;j;njhFjp Mokhfg; gutpr; nry;Yk;NghJ Nghriz tl;lKk;

Kiwahf epfOk;. kz; Mok; $Lk;NghJ kz; nfhs;sf;$ba ePupd; msTk;

mjpfhpf;Fk;. ePu;tbe;NjhlYk; rpwg;ghf eilngWk;. vdNt>  kz;Zs; ePu; Kfhik

rpwg;ghf ,lk; ngWk;.

O
 A
 E

C

R

B
t

ml;ltiz 3.2 : kz; Moj;Jf;fikthd kz; tifg;gLj;jy;
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Mok; Fiwe;j kz;zpy; Fiwthd ePu ;tbg;G fhzg;gLk;. ,jdhy;

gapu;r;nra;ifapd;NghJ gy;NtW gpur;rpidfs; Vw;glyhk;. ePu; tbe;Njhly;; jilg;gLk;

NghJ Neha; guTjy; mjpfhpf;Fk;. kz;tsp jilg;gLk; epiyNaw;gLk;. vdNt>

Ntu;j;njhFjpapd; Rthrj;jpw;Fj; jhf;fNkw;gl;L Ntu;j;njhFjpapd; tsHr;rpf;Fk;>

kz;Zapupfspd; tsu;r;rpf;Fk; jilNaw;gLk;. NkYk;> Nrjdg;; nghUl;fspd; gpupif

fl;Lg;gLj;jg;gLk;. kz;Zs; er;Rj;jd;ik nfhz;l thAf;fs; Njhd;Wk;.

kz; Mok; mjpfkhtjdhy;> ePu; tbe;NjhlYld; $ba Nky; gilfspy; cs;s

Nghrizfs; fPo; Nehf;fpg; nghrptiltjdhy; Nkw;gilapy; Nghrizf; FiwghL

Vw;glTk; ,lKz;L. vdpDk;> ,e;epiy ngUk;ghYk; kzw;jd;ik $ba

kz;zpNyNa Vw;gLk;. kz; Mok;> epyk;gz;gLj;jy;> cgfuz gad;ghl;bYk;

jhf;fQ; nrYj;Jk;. kz; Moj;ijg; nghWj;J Vw;w cgfuzq;fisj; njhpT

nra;ayhk;.

kz; Moj;jpw;fika kz;gilfspd; jbg;gpidf; fz;lwpayhk;. ,jd; %yk;

coNtz;ba Moj;ijj; jPHkhdpf;fyhk;.

     3.2 kz; $Wfspd; nry;thf;Fk; kz; KfhikAk;3.2 kz; $Wfspd; nry;thf;Fk; kz; KfhikAk;3.2 kz; $Wfspd; nry;thf;Fk; kz; KfhikAk;3.2 kz; $Wfspd; nry;thf;Fk; kz; KfhikAk;3.2 kz; $Wfspd; nry;thf;Fk; kz; KfhikAk;

kz; gpujhkhf ehd;F $Wfisf; nfhz;lJ.

01. kz; jpz;k gjhu;j;jq;fs;

02. kz;tsp

03. kz;zPu;

04. kz; mq;fpfs;

01. kz; jpz;kg;; gjhu;j;jq;fs;

1. kz; fdpg;nghUfs; /

mNrdg; nghUs;fs;

2. kz; Nrjdg;nghUs;fs;

kz; fdpg;nghUs;kz; fdpg;nghUs;kz; fdpg;nghUs;kz; fdpg;nghUs;kz; fdpg;nghUs;

kz; fdpg;nghUs; vd;gJ jpl;lkhd ,urhad fl;likg;Gld; $ba rPuhd mNrjd

nghUshFk;. kz; fdpg;nghUs; kzy;> milay;> fsp Mfpa Kjy;

Jzpf;iffspdhy; MdJ. ghiwAk; jha;g; ghiwg;nghUs;fSk; thdpiyahy;

mopTw;W ,it cUthFk;.

ghiwfs; thdpiyahyope;J fspAk; milaYk; ,Wjpapy; vQ;Rk;. vdNt> kz;zpd;

ngsjpf ,ay;Gfs;kPJ kz;Zk; milaYk; ngUksTf;Fr; nry;thf;Fr; nrYj;Jk;.

c-k; : ePu;gw;Wk;jpwd;. vdpDk;> ,it kz;zpd; ,urhad ,ay;Gfs; kPJ nrYj;Jk;

nry;thf;F kpff;FiwthdJ.

thAf;fs;

Ez;Lisntsp

jputk;

jpz;kk;

kz;tsp

kz;zPu;

fdpg;nghUs;

Nr
jd
g;n
gh
U
l;f
s
;

m
q
;f
pf
s
;

tiuG 3.1 : kz; $Wfspd; guk;gy;tiuG 3.1 : kz; $Wfspd; guk;gy;tiuG 3.1 : kz; $Wfspd; guk;gy;tiuG 3.1 : kz; $Wfspd; guk;gy;tiuG 3.1 : kz; $Wfspd; guk;gy;

25%
45%

25%
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kz;zpy; fhzg;gLk; rfy fdpg;nghUs;fisAk; gpd;tUkhW tifg;gLj;jyhk;.

kz; fdpg;nghUl;fs;

   Kjw; fdpg;nghUs;  Jizf; fdpg;nghUs;

rpypf;Nfw;Wf;    Kjw; gpwg;Gs;s  epiyahd rpypf;Nfw;Wf; NtW fdpg;

fdpg;nghUs;    NtW fdpg;       fdpg;nghUl;fs; nghUl;fs;

c-k;:       nghUl;fs;       c-k; : c-k; :

Fthl;];       nfNahypidw;W ,iyw;W

ngy;];ghu;       nkhd;l;nkhupdpiyw;W

Kjw; fdpaq;fs;Kjw; fdpaq;fs;Kjw; fdpaq;fs;Kjw; fdpaq;fs;Kjw; fdpaq;fs;

jput ghiwf;Fok;G (kf;kh) Fspu;e;J jpz;kkhfp cUthFk; jPg;ghiwfs;

thdpiyahy; mope;J kz;zpy; NrUk; fdpaq;fNs Muk;gf; fdpaq;fs; vdg;gLk;.

kz;zpYs;s kzypy; mjpfkhf mlq;FtJ Kjw; fdpakhFk;. mJ NkYk;

thdpiyahy; mope;J vjpu;g;Gj;jd;ikiaf; nfhz;Ls;s td;ikahd fdpakhFk;.

Fthl;];> ngy;];ghu; Mfpad kz;zpy; mjpfkhff; fhzg;gLk; Kjw;

fdpg;nghUs;fshFk;. mtw;wpd; fl;likg;gpy; mjpfkhf  Si mlq;Ftjhy; ,it

rpypf;Nfw;Wf; fdpaq;fs; vdg;gLk;.

Fthl;];Fthl;];Fthl;];Fthl;];Fthl;];

gpujhdkhf Si  ehd;KfpfshNyNa Fthl;]; cUthfpAs;sJ. ,it Kg;gupkhz

ntspapy; fl;like;J Fthl;]; rhyfk; cUthfpAs;sJ.

ngy;];ghu;ngy;];ghu;ngy;];ghu;ngy;];ghu;ngy;];ghu;

rpypf;fdpd; ehd;Kfp mikg;gpdhYk; Al ,d; vz;Kf mikg;gpdhYk; ngy;];ghu;

cUthfpAs;sJ. MfNt> ngy;];ghu; Xu; mYkpNdh rpypf;Nfw;W vdg;gLk;.

Jizf; fdpaq;fs;Jizf; fdpaq;fs;Jizf; fdpaq;fs;Jizf; fdpaq;fs;Jizf; fdpaq;fs;

fiurnyhd;wpYs;s Nru;itfs; gbTWtjdhy; my;yJ fdpg;nghUl;fs; kPsg;

gspq;FUthtjhy; cUthFk; fdpaq;fs; Jizf;fdpaq;fs; vdg;gLk;. mjhtJ

milaw;;ghiwfs; my;yJ cUkhwpa ghiwfshftpUe;J thdpiyahyope;J

ngwg;gLk; fdpaq;fNs Jizf; fdpaq;fshFk;.

fspf; fdpaq;fs;fspf; fdpaq;fs;fspf; fdpaq;fs;fspf; fdpaq;fs;fspf; fdpaq;fs;

� kz;zpYs;s fspf;fdpaq;fs; vdg;gLtJ Jizf; fdpaq;fshFk;. nfNahypidw;W>

nkhd;l;nkhwpypidw;W> ,iyw;W vdg;gLtd fdpkz; fdpaq;fSf;fhd

cjhuzq;fshFk;.

� SiO
2 
,d; ehw;gf;fw; fl;likg;Gk; mYkpdhtpd; (Al

2
O

3
) vz;gf;ff; fl;likg;Gk;

xd;Wlndhd;W gpiztjhy;> fspf;fdpak; cUthfpAs;sJ.

� ,jdhy; Jizf;fdpaq;fs; mjhtJ fspf;fdpag; gilfis rpypf;Nfw;Wf;

fdpak; vdTk;> mYkpNdh rpypNfw;Wf; fdpak; vdTk; Fwpg;gplyhk;.
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,j;jifa gspq;FU myFfs; xd;Wlndhd;W ,ize;J fspkz; ,uhl;rj %yf;$W

cUthFk;. fspkz; fdpaq;fspd; gspq;F SiO
2
, AlO

3
 myFfSf;F ,ilapyhd

tpfpjj;jpd;gb mtw;iw kPs tifg;gLj;jyhk;.

fspkz; fdpaq;fs;

rpypf;fh : mYkpdh rpypf;fh : mYkpdh

1 : 1 2 : 1

c-k; : nfNahypidw;W c-k; : nkhd;l;nkhwpnyhidw;W

fspf; fdpaq;fspd; nghJtpay;Gfs;fspf; fdpaq;fspd; nghJtpay;Gfs;fspf; fdpaq;fspd; nghJtpay;Gfs;fspf; fdpaq;fspd; nghJtpay;Gfs;fspf; fdpaq;fspd; nghJtpay;Gfs;

1. kz;zpDs; ,urhaduPjpapy; kpfTk; njhopw;ghLila gFjp fspf; fdpakhFk;.

2. fspf;fdpak; gspq;FUthdJ. rhyf mikg;GilaJ.

3. Nkw;gb fspf;fdpaq;fspd; rhyf mikg;gpd; gspq;F myFfSf;fpilNa

ePiu mfj;JwpQ;Rk; Mw;wy; cs;sJ. MfNt> ,f;fspapdhy; ePiu cwpQ;rp

tpuptila KbAk;.

4. 2 : 1 tpfpjj;ijf; nfhz;l fspkz; fdpak; kpf ed;whf ePiu mfj;JwpQ;Rk;.

5. fspj; Jzpf;if mjhtJ gspq;FU myF 0.002 mm ,Yk; Fiwthd

tpl;lKilaJ.

gspq;FU
myF

rpypf;fh jsf; fl;likg;G

mYkpdh jsf; fl;likg;G

cU 3.8 : nfNahypidw;wpd; fl;likg;G

cU 3.9 : nkhd;l;nkhwpypidw;wpd;  fl;likg;GcU 3.9 : nkhd;l;nkhwpypidw;wpd;  fl;likg;GcU 3.9 : nkhd;l;nkhwpypidw;wpd;  fl;likg;GcU 3.9 : nkhd;l;nkhwpypidw;wpd;  fl;likg;GcU 3.9 : nkhd;l;nkhwpypidw;wpd;  fl;likg;G
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6. fspf;fdpaj; Jzpf;if  ePu;f;fiurypy; njhq;fy; epiyapy; ,Uf;Fk;.

7. fspf;fdpak; Kjd;ikahf kiw Vw;wKilaJ. MfNt> mtw;why; jhtu

Cl;lg; nghUl;fspd; Neuad;fisg; Gwj;JwpQ;r KbAk;. NkYk;> Neuad;fisg;

gupkhwTk; KbAk;.

8. kz;zpy; NrUk; gytifahd er;R mad;fis mfj;JwpQ;Rtjd; %yk;

jhtuq;fSf;Fg; ghjpg;G Vw;gLtijj; jLf;Fk;.

ml;ltiz 3.3 : kz;zpy; mjpfkhfTs;s gil rpypf;Nfw;Wfspd; ,ay;Gfs;ml;ltiz 3.3 : kz;zpy; mjpfkhfTs;s gil rpypf;Nfw;Wfspd; ,ay;Gfs;ml;ltiz 3.3 : kz;zpy; mjpfkhfTs;s gil rpypf;Nfw;Wfspd; ,ay;Gfs;ml;ltiz 3.3 : kz;zpy; mjpfkhfTs;s gil rpypf;Nfw;Wfspd; ,ay;Gfs;ml;ltiz 3.3 : kz;zpy; mjpfkhfTs;s gil rpypf;Nfw;Wfspd; ,ay;Gfs;

   fl;likg;G       fdpa tif   tpuptilAk;   fw;wad; gupkhw;wk;

  jd;ik 100g ,w;F kpy;ypr; rktY

1:1 gil rpypf;Nfw;W  nfNahypidw;W kpff;FiwthdJ 1 - 10 (kpff; FiwthdJ)

2:1 gil rpypf;Nfw;W ikf;fh  kpff;FiwthdJ 20 - 40 (FiwthdJ)

tu;kpfpA+iyw;W  fl;Lg;gLj;jg;gl;lJ120 - 150 (cau;thdJ)

nkhd;l;nkhup

Nyhidw;W  mjpfk; 80 - 120 (cau;thdJ)

2:1:1gil rpypf;Nfw;W FNshiul;L  kpff;FiwthdJ 10 - 40 (FiwthdJ)

rpypf;Nfw;wy;yhj fdpaq;fs;rpypf;Nfw;wy;yhj fdpaq;fs;rpypf;Nfw;wy;yhj fdpaq;fs;rpypf;Nfw;wy;yhj fdpaq;fs;rpypf;Nfw;wy;yhj fdpaq;fs;

kz;zpy; Kf;fpakhd rpypf;Nfw;wy;yhj tiff; fdpaq;fSk; rpwpjstpy;

mlq;fpAs;sd.

fy;irw;Wfy;irw;Wfy;irw;Wfy;irw;Wfy;irw;W

fy;irw;wpy; fy;rpak; fhgNdw;W mlq;fpAs;sJ. ,J Rz;zf;fy;ypy; mlq;Ffpd;w

gpujhdkhd gjhu;j;jkhFk;. jha;g;ghiwapy; ngUkstpy; fhzg;gLk; xU $whFk;.

[pg;irw;W [pg;irw;W [pg;irw;W [pg;irw;W [pg;irw;W (Al(OH)
3
)

[pg;irw;wpd; mYkpdpa mlf;fk; cau;thdJ. thdpiyahyope;j kz;zpy;

fhzg;gLk; xU fdpakhFk;.

Vkw;iww;W Vkw;iww;W Vkw;iww;W Vkw;iww;W Vkw;iww;W (Fe
2
O

3
)

,J ngupf;F (Fe+3)  mad;fspd; xl;irl;lhFk;. kz;zpd; nre;epwj;Jf;F fhuzkhFk;

fdpak; ,JthFk;.

mNyhNgd;mNyhNgd;mNyhNgd;mNyhNgd;mNyhNgd;

,J fspf;fdpa tifiar; Nru;e;jjhapDk;> ,jd; mikg;G ,dq;fhzg;gltpy;iy.

vupkiyf;Fok;Gr; rhk;gupypUe;J cUthFk; Kjpuhj kz; fspapy; mlq;fpapUf;Fk;.

,J kz;zpd; fw;wad;fisg; gw;wpitg;gjw;F cjTk;. kiwNaw;wKilaJ.

kz; Nrjdg;nghUs;fs;kz; Nrjdg;nghUs;fs;kz; Nrjdg;nghUs;fs;kz; Nrjdg;nghUs;fs;kz; Nrjdg;nghUs;fs;

kz;Zld; NrUk; jhtu> tpyq;Fg; nghUs;fs; Ez;zq;fpj; njhopw;ghl;bdhy;

gpupifailtjhy; Njhd;Wk; gy;ypdf; fyitNa Nrjdg;nghUl;fs; vdg;gLfpd;wd.

mf;fyitapy;> kz;Zld; Gjpjhfr; NrUk; jhtu> tpyq;Fg; gFjpfs;> gpupifailAk;
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epiyapYs;s nghUs;fs;> gpupifaile;j Nrjdg;nghUs;fs; Nghd;wit

mlq;fpapUf;Fk;. kz;zpd; <uypg;G> kz;zpd; Ez;zq;fp mlf;fk;> kz;zpd;

ntg;gepiy Mfpad Nrjdg;nghUs;fs; gpupifailtjpy; nry;thf;Fr; nrYj;Jk;

fhuzpfshFk;. ,e;epge;jidfs; rpwg;G kl;lj;jpy; fpilg;gjhy; Nrjdg;nghUd;fspd;

gp;upif rpwg;ghf epfOk;. Nrjdg;nghUs;fs; (jhtu> tpyq;Fg; nghUs;fs;)

gpupifailAk;NghJ mit XusTf;F cWjpj;jd;ikAila cf;fyhf

khw;wkilAk;. cf;fy; rw;Wf; fUikahd epwKilaJ. mjw;nfdf; Fwpj;j xU

fl;likg;Gf; fpilahJ.

cf;fypy; mlq;fpAs;s gjhu;j;jq;fisAk; mtw;wpd; ,ay;GfisAk; gpd;tUkhW

fhl;lyhk;.

cf;fy;rhu;e;j gjhu;j;jq;fs;> cf;fy; my;yhj gjhu;j;jq;fs; Mfpatw;iwf; nfhz;lNj

cf;fy; (`pA+k];) MFk;. cf;fy; gjhu;j;jq;fspy; mlq;fpAs;s `pAkpf; mkpyk;

pH  ngWkhdk; 2 ,Yk; Fiwthd cau; mkpyj;jd;ik fhzg;gLk; epiyapy;

ePupy; fiuakhl;lhJ. vdpDk;> cau; pH  ngWkhdk; cs;sNghJ ePupy; fiuAk;.

,jd; epwk; fUq;fgpyk; njhlf;fk; fWg;G tiuapy; NtWgLk;. gy;tpf;F mkpyk;

rfy pH  tPr;RfspYk; ePupy; fiuAk;. ,jd; epwk; ,sk; kQ;rs; epwk; njhlf;fk;

fgpy kQ;rs; epwk; tiuapy; NtWgLk;. cf;fy; ve;j pH  tPr;rpYk; ePupy; fiutjpy;iy.

mJ fUepwKilaJ. cf;fy; my;yhj gjhu;j;jq;fspy; Fiwe;j %yf;$w;W

epiwAila fhNghitjNuw;W> ,ypg;gpl;L> mkpNdh mkpyq;fs; Mfpad

mlq;fpapUf;Fk;.

cf;fy;

cf;fy; gjhu;j;jq;fs;

(humic)
cf;fyy;yhg; gjhu;j;jq;fs;

(Non - humic)

fhNghit

jNuw;W

mkp;Ndh

mkpyq;fs;
gy;tpf;F mkpyk; `pA+kpf;F mkpyk; p̀A+kpd;,ypg;gpl;L

,sk;

kQ;rs;

kQ;rl;

fgpyk;

fUq;

fgpyk;
eiu rhu;e;j

fWg;G
fWg;G

epwr;nrwpT mjpfupfupf;Fk;

%yf;$w;W epiw mjpfupfupf;Fk;

fhgd; vz;zpf;if mjpfupfupf;Fk;

xl;rprd;; msT FiwtilAk;

fiujpwd; FiwtilAk;
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cf;fy; gjhu;j;jq;fs; cUthFk; nrad;Kiwcf;fy; gjhu;j;jq;fs; cUthFk; nrad;Kiwcf;fy; gjhu;j;jq;fs; cUthFk; nrad;Kiwcf;fy; gjhu;j;jq;fs; cUthFk; nrad;Kiwcf;fy; gjhu;j;jq;fs; cUthFk; nrad;Kiw

Nrjdr; Nru;itfspd; Kf;fpaj;Jtk;Nrjdr; Nru;itfspd; Kf;fpaj;Jtk;Nrjdr; Nru;itfspd; Kf;fpaj;Jtk;Nrjdr; Nru;itfspd; Kf;fpaj;Jtk;Nrjdr; Nru;itfspd; Kf;fpaj;Jtk;

1. jhtug; Nghrizfis toq;Fjy;1. jhtug; Nghrizfis toq;Fjy;1. jhtug; Nghrizfis toq;Fjy;1. jhtug; Nghrizfis toq;Fjy;1. jhtug; Nghrizfis toq;Fjy;
jhtuq;fSf;Fg; Nghriziag; Nghjpastpy; toq;Ftjpy; Nrjdg;nghUl;fs;
NeubahfTk;> kiwKfkhfTk; nry;thf;Fr; nrYj;Jfpd;wd. iejurd;> nghRguR>
fe;jfk; Mfpad Nghrizfis toq;Fk; fsQ;rpakhfj; njhopw;gLtNjhL>
jhtuq;fSf;Fj; Jizahf mikAk; Vida %yq;fSf;Fj; Njitahd
NghriziaAk; toq;Fk;. cjhuzk; iejurd; gjpf;Fk; gw;wPupahf;fSf;Fr;
Nrjdg;nghUs; toq;Fk; rf;jp Kjyhfj; njhopw;gLjy;.

2. kz;zp;d; ngsjpfepiy> kz;zupg;G> jhq;fw;wpwd;> fw;wad; gupkhw;wk;2. kz;zp;d; ngsjpfepiy> kz;zupg;G> jhq;fw;wpwd;> fw;wad; gupkhw;wk;2. kz;zp;d; ngsjpfepiy> kz;zupg;G> jhq;fw;wpwd;> fw;wad; gupkhw;wk;2. kz;zp;d; ngsjpfepiy> kz;zupg;G> jhq;fw;wpwd;> fw;wad; gupkhw;wk;2. kz;zp;d; ngsjpfepiy> kz;zupg;G> jhq;fw;wpwd;> fw;wad; gupkhw;wk;
  Mfpatw;wpy; cf;fypd; nry;thf;F  Mfpatw;wpy; cf;fypd; nry;thf;F  Mfpatw;wpy; cf;fypd; nry;thf;F  Mfpatw;wpy; cf;fypd; nry;thf;F  Mfpatw;wpy; cf;fypd; nry;thf;F
kz; fl;likg;igr; rPu;nra;tjpy; cf;fy; nry;thf;Fr; nrYj;Jk;. epyj;ijg;
gz;gLj;Jk;NghJ kz;zpd; fl;likg;Gr; rPu;Fiya ,lKz;L. vdNt> kz;Zld;
Nrjdg;nghUs; Nru;g;gjhy; mt;thwhd epiy Vw;gLtijj; jtpu;j;Jf; nfhs;syhk;.
kz; fhw;W}l;lk;> kz;zpd; ePu;gw;wp itf;Fk; nfhs;ssT> CLGftpLkpay;G Nghd;w
rfy ,ay;GfisAk; nrad;KiwfisAk; cf;fy; Nkk;gLj;Jk;. kz;Zld; Nrjdg;
nghUs;fisr; Nru;g;gjhy; rpf;fyhd Nrjdg; gjhu;j;jq;fs; Njhd;Wk;. ,it kz;
Jzpf;iffisg; gpizg;gjhy;>  kz;jpus;fs; cUthFk;. vdNt> kz;zpd; mikg;G
tpUj;jpailAk;. ,k;kz; jpus;fs; kz;iz ,sf;fr; nra;Ak;> J}u;itj; jd;ikia
mjpfupf;Fk;. kzpAUj;jd;ikiaAk; Vw;gLj;Jk;. ePu; kz;Zs; ed;F nghrpe;J
cs;tbAk;. jhtuq;fspd; Ntu;j;njhFjpf;Fj; Njitahd xl;rprid toq;Fk;.
vdNt> jhtuk; ed;F tsu;r;rpailAk;. kz;zpd; fhw;wpilntspfspy; thAg;
gupkhw;wk; rPuhf epfo;tjhy; jhtuq;fs; ed;F tsu;r;rpailAk;.

kz; mupg;Gf;Fs;shtijj; jLf;Fk; jd;ikiaAk; cf;fy; nfhz;Ls;sJ. kz;
,Wf;fkiltjhy; kz;zpDs; ePu; nghrptJ FiwtilAk;. Nrjdg;nghUs;fs;
fhuzkhf> kz; jpus;fs; cUthtjhy; ePiug; gw;wpitf;Fk; jd;ik mjpfupf;Fk;.
,jd;tpisthf kz;zpDs; ePu; nghrptJk; mjpfupf;Fk;.

jhtu vr;rq;fs; jpupgile;j
,ypf;dpd;

Ez;zq;fpfshy; khw;wk; Vw;gly;

nghyp
rf;fiul;L mkpNdh

Nru;itfs;

,ypf;dpd;
gpupifaile;J
cUthFk;
nghUl;fs;

FtpNdhd;

cf;fy;
gjhu;j;jq;fs;

FtpNdhd;

nty;;yk;
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kz; fw;wad; gupkhw;wj;jpd; Vwj;jho 20 - 70%  $o;ep;iy cf;fy; %yNk epfOfpd;wJ.

cf;fypd; fw;wad; gupkhw;wf; nfhs;ssT 100 fpuhk; kz;Zf;F 100 - 300 kp;y;yp

rktY MFk;. (100 - 300 meq / 100 g of soil)  MFk;. cf;fy; ghupa pH tPr;rpDs;

jhq;fw; jpwidf; fhl;Lk; jd;ikAilaJ. NkYk;> kz;zpy; Pb / Cd Nghd;w

er;Rf;fs; Nru;tJ jPq;Ffs; jLf;fg;gLk;. epyf;fPo; ePu; khriljYk; jLf;fg;gLk;.

3. kz;zpd; capupay; jd;ikfspy; cf;fypy; nry;thf;F3. kz;zpd; capupay; jd;ikfspy; cf;fypy; nry;thf;F3. kz;zpd; capupay; jd;ikfspy; cf;fypy; nry;thf;F3. kz;zpd; capupay; jd;ikfspy; cf;fypy; nry;thf;F3. kz;zpd; capupay; jd;ikfspy; cf;fypy; nry;thf;F

Ez;zq;fspd; rf;jp Kjyhf Nrjdg;nghUs; njhopw;gLk;. kz;zpy; mlq;fpAs;s

gw;wPupah> mf;upNdhikrpw;wpR gq;fR Fbj;njhifahdJ kz;zpy; mlq;fpAs;s

Nrjdg; nghUspd; msTf;F mika NtWgLk;. kz;GOf;fs;> Ez; tpyq;Ffs;

vd;gd kz;zpd; Nrjdg;nghUs; mlf;fj;jpy; ngUksTf;Fr; nry;thf;Fr; nrYj;Jk;.

kz;zpy; mlq;fpAs;s Nrjdg; nghUs;fs;> jhtu tsu;r;rpapy; Neubahf

clw;nwhopapay; uPjpapy; nry;thf;Fr; nrYj;Jk;. cjhuzkhf rpy gpNdhypf;F

mkpyq;fshy; igw;Nwhnuhf;rpf;F (Phytotxic)  er;rhjy; epiyik Vw;gLj;jg;gLk;.

kz;zp;y; thOk; Nehahf;fp gw;wPupahf;fspd; tsu;r;rpf;F> kz;zpd; Nrjdg;nghUs;

mlf;fk; NeubahfNth kiwKfkhfNth nry;thf;Fr; nrYj;Jfpd;wik

mwpag;gl;Ls;sJ. vdpDk;> Nrjdg; nghUs;fs; Nghjpa mstpy; fpilf;Fk;NghJ>

xl;Lz;zp Ez;zq;fpfspd; tsu;r;rpia tpl> mOfy; tsup Ez;zq;fpfspd;

tsu;r;rpf;Fr; rhjfkhd epiyik cUthtjhy; xl;Lz;zp Ez;zq;fpfspd;

Fbj;njhif FiwtilAk;. kz;zpd; capupay; njhopw;ghl;Lr; Nru;itfs; %yk;

(cjhuzk; Ez;Zapu; nfhy;ypfs; rpy gpNdhypf;Fr; Nru;itfs;) Nehahf;fp

Ez;zq;fpfspd; ngUf;fk; fl;Lg;gLj;jg;gLk;.

kz; mq;fpfs;kz; mq;fpfs;kz; mq;fpfs;kz; mq;fpfs;kz; mq;fpfs;
kz; mq;fpfs; ghFghLkz; mq;fpfs; ghFghLkz; mq;fpfs; ghFghLkz; mq;fpfs; ghFghLkz; mq;fpfs; ghFghL

kz; mq;fpfisg; gy;NtW Kiwahf tifg;gLj;jyhk;.

kz; mq;fpfs;

gUkd;           #oy; nraw;ghLfspd;   tsu;r;rpf;FgUkd;           #oy; nraw;ghLfspd;   tsu;r;rpf;FgUkd;           #oy; nraw;ghLfspd;   tsu;r;rpf;FgUkd;           #oy; nraw;ghLfspd;   tsu;r;rpf;FgUkd;           #oy; nraw;ghLfspd;   tsu;r;rpf;Fr;r;r;r;r; rf;jpia rf;jpia rf;jpia rf;jpia rf;jpiag;g;g;g;g; ngWk; ngWk; ngWk; ngWk; ngWk;

 mbg;gilapy; mbg;gilapy; mbg;gilapy; mbg;gilapy; mbg;gilapy;                              mbg;gilapy;mbg;gilapy;mbg;gilapy;mbg;gilapy;mbg;gilapy;       Kiwapd; mbg;gilapy;      Kiwapd; mbg;gilapy;      Kiwapd; mbg;gilapy;      Kiwapd; mbg;gilapy;      Kiwapd; mbg;gilapy;

     (clypd; mfyk;)(clypd; mfyk;)(clypd; mfyk;)(clypd; mfyk;)(clypd; mfyk;)

� Nguq;fpfs; � jhtuq;fspd; kPJ � jw;Nghrzpfs;

� eLj;ju mq;fpfs;   jq;fp tho;git � gpwNghrzpfs;

� Ez;zq;fpfs; � mOfy; tsupfs;

� ,iunfstpfs;

� xl;Lz;zpfs;

� gw;wPupah kPJ jq;fp tho;git

� gq;fR kPJ jq;fp tho;git



113

msTf;Nfw;g (cly; gUkDf;Nfw;g) kz; mq;fpfisg; ghFgLj;jy;.msTf;Nfw;g (cly; gUkDf;Nfw;g) kz; mq;fpfisg; ghFgLj;jy;.msTf;Nfw;g (cly; gUkDf;Nfw;g) kz; mq;fpfisg; ghFgLj;jy;.msTf;Nfw;g (cly; gUkDf;Nfw;g) kz; mq;fpfisg; ghFgLj;jy;.msTf;Nfw;g (cly; gUkDf;Nfw;g) kz; mq;fpfisg; ghFgLj;jy;.

Nguq;fpfs;Nguq;fpfs;Nguq;fpfs;Nguq;fpfs;Nguq;fpfs;

,it kz;zpy; thOk; 2 mm ,Yk; $ba gUkDila ntWq; fz;fshy;

fhzf;$ba mq;fpfs;.

c-k; : gr;irj; jhtuq;fs;

tpyq;Ffs; - NfhNlw;whf;fs; (vypfs;> efUapu;fs;)

- Mj;jpug;Nghlhf;fs; (tz;Lfs;> vWk;Gfs;)

- mdyplhf;fs; (kz;GO)

- nkhyf;fhf;fs; ( ej;ij> Xby;yh ej;ij)

eLj;ju mq;fpfs;eLj;ju mq;fpfs;eLj;ju mq;fpfs;eLj;ju mq;fpfs;eLj;ju mq;fpfs;

,it kz;zpy; thOk; 0.2 - 2 mm ,ilg;gl;l mfyj;ijf; nfhz;l mq;fpfs;.

c-k; : jhtuq;fs; - ,iyf;fd;fs;

tpyq;Ffs; - Mj;jpug;Nghlhf;fs; (rpw;Wz;zpfs;> nfhyk;Nghyh)

           mdyplhf;fs; (enchytread worms)

Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;

,it kz;zpDs; thOk; 0.2 mm ,Yk; rpwpa clw;gUkDila mq;fpfshFk;.

(ntw;Wf; fz;fshy; fhzKbahjit) kz; Ez;zq;fpfis NkYk; gpd;tUkhW

tifg;gLj;jyhk;.

•  gw;wPupahf;fs;

•  raNdhgw;wPupahf;fs;

•  my;fhf;fs;

•  gq;fRfs;> mf;upNdhikrpw;NwR

•  Guw;NwhNrhthf;fs;

gw;wPupahf;fs;gw;wPupahf;fs;gw;wPupahf;fs;gw;wPupahf;fs;gw;wPupahf;fs;

kz;zpy; thOk; rpy gw;wPupahf;fs; Nehahf;fpfshfj; njhopw;gl;l NghjpYk;>

ngUk;ghyhdit tptrhaj;jpw;Fg; gaDs;sitahFk;. kz;zpy; mit <LgLk;

gzpf;Nfw;g mtw;iwg; gpd;tUkhW ghFgLj;Jtu;.

•  mNkhdpahthf;f gw;wPupahf;fs;

•  iejurNdw;w gw;wPupahf;fs;

•  iejurdpwf;f gw;wPupahf;fs;

•  iejurd; epiyg;gLj;Jk; gw;wPupahf;fs;

mNkhdpahthf;f gw;wPupahf;fs;mNkhdpahthf;f gw;wPupahf;fs;mNkhdpahthf;f gw;wPupahf;fs;mNkhdpahthf;f gw;wPupahf;fs;mNkhdpahthf;f gw;wPupahf;fs;

kz;zpy; xd;WNrUk; gy;NtW ,we;j Nrjdg; nghUl;fspd; Gujg; ghfq;fs;

gpupifaile;J> mkpNdh mkpyk; ngwg;gLk;. Nkw;gb mkpNdh mkpyj;ij NkYk;

cilj;J mNkhdpah my;yJ mNkhdpak; madhf khw;Wk; gw;wPupahf;fs;

mNkhdpahthf;f gw;wPupahf;fs; vdg;gLk;.

mkpNdhtkpyk;

kz;zpYs;s ngUk;ghyhd gw;wPupahf;fshy; Nkw;gb mNkhdpahthf;fr; nraw;ghl;byPLgl

KbAk;.

NH
3 
 my;yJ  NH

4

+mNkhdpahthf;f

gw;wPupahf;fs;
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iejurNdw;w gw;wPupahf;fs;iejurNdw;w gw;wPupahf;fs;iejurNdw;w gw;wPupahf;fs;iejurNdw;w gw;wPupahf;fs;iejurNdw;w gw;wPupahf;fs;

mNkhdpahthf;fj;jpd;NghJ ngwg;gLk; NH
3 
 > NH

4
+ Mfpadtw;iwj; jhtuq;fspdhy;

mfj;JwpQ;r KbahJ. MfNt> ,it jhtuq;fspdhy; mfj;JwpQ;rf;$ba

iej;jpNuw;whf xl;rpNaw;wg;gLk;. ,jid iejurNdw;wk; vd;gu;. ,jpy; gq;Fgw;Wk;

gw;wPupahf;fs; iejurNdw;w gw;wPupahf;fs; vdg;gLk;.

Nkw;gb iejurNdw;wr; nraw;ghL ,uz;L gbKiwfspy; eilngWk;

1.

2.

,jd;gb iej;jurNdw;wr; nraw;ghL tspapy; cs;s gw;wPahf;fspdhy; epfOk;.

NkNy glj;jpy; fhl;lg;gl;Ls;sJ Nghd;W     my;yJ      kz;zpy; NrUk;.

iejurdpwf;f gw;wPupahf;fs;iejurdpwf;f gw;wPupahf;fs;iejurdpwf;f gw;wPupahf;fs;iejurdpwf;f gw;wPupahf;fs;iejurdpwf;f gw;wPupahf;fs;

kz;zpy; mad;epiyapYs;s iejurd;> iejudpwf;f gw;wPupahf;fs; %yk;

jho;j;jg;gl;L tspkz;ly %yf;$w;W iejurdhf khw;wkiljy; iejurd; ,wf;fk;

vdg;gLk;. ePu;tbg;G gytPdkhd ,lq;fspy; ,r;nraw;ghL ,yFtpy; eilngWk;.

,t;thwhd tay;fSf;F iej;jpNuw;Wg; gris cgNahfpj;jy; nghUj;jkw;wJ.

,r;nrad;Kiw tptrhaj;Jf;Fg; gpujp$ykhdjhfj; Njhd;wpa NghjpYk;> N

rf;fuj;ijg; Ngz cjTfpwJ.

iejurd; gjpf;Fk; gw;wPupahf;fs;iejurd; gjpf;Fk; gw;wPupahf;fs;iejurd; gjpf;Fk; gw;wPupahf;fs;iejurd; gjpf;Fk; gw;wPupahf;fs;iejurd; gjpf;Fk; gw;wPupahf;fs;

tspkz;lyj;jpy; ngUksT iejurd;> thA epiyapy; cs;sJ. rpy gw;wPPupahf;fspy;

iej;jpu[NdR vDk; nehjpak; cs;sJ. ,jd; cjtpapdhy; tspkz;ly %yf;$w;W

iejurid mNkhdpah Nru;itahf khw;w ,tw;wpdhy; KbAk;.

NO
3

-

Pseudomonas denitrificans

Thiobacilas denitrificans
Micrococcus denitrificans

N
2 
(g)

NH
3 
 my;yJ  NH

4
+

Nitrosomonas spp

Nitrococcus spp
NO

2

-

  NO
2

-
Nitrobactor

NO
3

-

(iej;jpiuw;W)

(iej;jpNuw;;W)

fsp kz; $opy;
Gwj;JwpQ;rg;gly;

Nrjd iejurd;

mNkhdpahthf;fk; iej;jpNuhNrhkd]; iej;jpNuhgf;lu;

iejurd; thA

epiyahd Nrjd
iejurd; rpf;fy;fs;

2NO−

4NH +

Nitrosomonas Spp

Nitrococcus Spp
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iejuridg; gjpf;Fk; gw;wPupahf;fs; ,uz;L tifg;gLk;.

1. xd;wpatho;T gw;wPupahf;fs; - c-k; : Rhyzobium spp.

2. RahjPdkhf thOk; gw;wPupahf;fs; - c-k; : Azotobactor, Clostridium

mtiuapdj; jhtuq;fspd; Ntu;Kbr;Rfspy; tho;e;J> mtiuaj; jhtuj;jpd;

cjtpAld;   gw;wPupahf;fspdhy; iejuridg; gjpj;jy; xd;wpatho;T gw;wPupahf;fspd;

iejurd; gjpj;jy; vdg;gLk;. iwNrhgpak; Rhyzobium  ,t;thwhdJ> ,J mtiuaj;

jhtuq;fspd; Ntu;kapu; %yk; cl;GFe;J Ntu;fspy; $l;lhf Ntu; Kbr;Rf;fis

cUthf;Fk;. ,g;gw;wPupahf;fs; mtiuaj; jhtuj;jpypapUe;J rf;jpiag; ngw;W

tspkz;ly iejuridg; gjpf;Fk;. jhtuj;jpdhy; Nkw;gb iejuridg; ngwKbAk;.

ntt;NtW mtiuapdq;fSld; njhlu;GWk; Rhyzobium gw;wPupah ,dq;fs;

NtWgLkhifahy;> ahNjDk; xU ,lj;jpy; mtiuj; jhtuj;ijr; nra;if gz;Zk;

NghJ> mjw;F Kd;du; Nkw;gb mtiuag; Ngjk; nra;if gz;zg;glh tpl;lhy;

Fwpj;j Rhyzobium Ngjk; kz;zpy; fpUkpGFj;jy; %yk; Nru;f;fg;gly; Ntz;Lk;.

Azotobactor, Clostridium  Nghd;w xd;wpatho;T mw;w gw;wPupahf;fSk; iejurid

gjpf;fpd;wd. Azotobactor tspAs;sNghJ iejuridg; gjpf;Fk;. Clostridium

fhw;wpd;wpa  gw;wPupahthFk;. ,J mkpy kz;zpYk; iejuridg; gjpf;ff; $baJ.

raNdh gw;wPupahf;fs;raNdh gw;wPupahf;fs;raNdh gw;wPupahf;fs;raNdh gw;wPupahf;fs;raNdh gw;wPupahf;fs;

raNdh gw;wPupahf;fs; xOq;fikf;fg;glhj fUTld; $ba xspj;njhFg;G epwg;nghUs;

nfhz;l Ez;zq;fpahFk;. c-k; : Anabaeina, Nostoc

my;fhf;fs;my;fhf;fs;my;fhf;fs;my;fhf;fs;my;fhf;fs;

,it xd;wpathopfshfNth mt;thwpd;wpNah <ukz;iz mz;b thOk;. rpy

my;fhf;fs; xd;wpathopfshFk;. ,it jhtu tsu;r;rpf;F cjTk;. ,it jhtuq;fspd;

Ntu;j;njhFjpia Nehahf;fpfspypUe;J ghJfhf;Fk;.

gq;fRf;fSk; mf;upNdhikrpw;NwRf;fSk; gq;fRf;fSk; mf;upNdhikrpw;NwRf;fSk; gq;fRf;fSk; mf;upNdhikrpw;NwRf;fSk; gq;fRf;fSk; mf;upNdhikrpw;NwRf;fSk; gq;fRf;fSk; mf;upNdhikrpw;NwRf;fSk; (Actinomycetase)

,iotbt cliyf; nfhz;l NghjpYk;> xOq;fikf;fg;gl;l fU ,y;yhj

gq;fRf;fSf;Fk; gw;wPupahf;fSf;Fk; ,ilg;gl;l mq;fpfs; mf;upNdhikrpw;NwR vdg;gLk;.

,it kz;zpy; mNkhdpah Vw;wr; nraw;ghl;by; <LgLk;. gq;fRf;fs; nrYNyhrpdhy;

Md Nrjdg; nghUl;fisr; rkpghlilar; nra;Ak; gpujhd gzpiar; nra;git.

NkYk;> NkNy Fwpg;gpl;l mNkhdpahthf;fr; nraw;ghl;bYk; mit <LgLk;.

cau; jhtu Ntu;fSld; rpy gq;fRf;fs; xd;wpatho;T tho;fpd;wd. mit ghupa

kz; fdtstpDs; gutpg; gapUf;F ngUk; fdtsT grisfis cwpQ;Rtjpy;

<LgLk;. ,J Ntu;f;ftrf;$l;lk; (mycorrhiza)  vdg;gLk;.

#ow; nraw;ghl;bd; mbg;gilapy; kz; mq;fpfis tifg;gLj;jy;#ow; nraw;ghl;bd; mbg;gilapy; kz; mq;fpfis tifg;gLj;jy;#ow; nraw;ghl;bd; mbg;gilapy; kz; mq;fpfis tifg;gLj;jy;#ow; nraw;ghl;bd; mbg;gilapy; kz; mq;fpfis tifg;gLj;jy;#ow; nraw;ghl;bd; mbg;gilapy; kz; mq;fpfis tifg;gLj;jy;

•  xl;Lz;zpfs; xl;Lz;zpfs; xl;Lz;zpfs; xl;Lz;zpfs; xl;Lz;zpfs;

nekw;Nwhl;Lfs;> xl;Lz;zp Mj;jpug;Nghlhf;fs; Nghd;wit mlq;Fk;.

•  ,iunfstpfs; ,iunfstpfs; ,iunfstpfs; ,iunfstpfs; ,iunfstpfs;

ngupa Mj;jpug;Nghlhf;fs;> vypfs;> gps;isg;G+r;rp Nghd;w epyj;jpy; thOk; mq;fpfs;

,jpy; mlq;Fk;.
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•  gw;wPupahf;fis czthff; nfhs;git gw;wPupahf;fis czthff; nfhs;git gw;wPupahf;fis czthff; nfhs;git gw;wPupahf;fis czthff; nfhs;git gw;wPupahf;fis czthff; nfhs;git
Guw;NwhNrhthf;fSk; nekw;NwhLfSk; ,t;tifapy; mlq;Fk;. ,it gw;wPupahf;fs;
%yk; Nghriziag; ngw;W NH

4
+  Nghd;w jhtuj;jpdhy; vspjhfg; ngwj;jf;f

Nghrizfis tpLtpf;Fk;. Neha;fis Vw;gLj;Jk; Vida gPilfisAk; Ntu;fis
czthff; nfhs;Sk; tpyq;FfisAk; fl;Lg;gLj;Jk;. NkYk;> gw;wPupah
Fbj;njhifapd; njhopw;ghl;ilAk; fl;Lg;gLj;Jk;.

•  gq;fRf;fis czthff; nfhs;gtit gq;fRf;fis czthff; nfhs;gtit gq;fRf;fis czthff; nfhs;gtit gq;fRf;fis czthff; nfhs;gtit gq;fRf;fis czthff; nfhs;gtit
nekw;NwhLfs;> Mj;jpug;Nghlhf;fs; Nghd;wit ,t;tifapy; mlq;Fk;. gq;fRfspy;
jq;fp tho;e;J jhtuq;fshy; cwpQ;rj;jf;f NH

4

+  cl;gl NtW NghrizfisAk;
tpLtpf;Fk;. mj;NjhL gq;fRf; Fbj;njhifapd; njhopw;ghl;ilAk; fl;Lg;gLj;Jk;.

•  jhtug;gFjpfis  jhtug;gFjpfis  jhtug;gFjpfis  jhtug;gFjpfis  jhtug;gFjpfis / Ntu;fis cz;gitNtu;fis cz;gitNtu;fis cz;gitNtu;fis cz;gitNtu;fis cz;git
nekw;NwhLfs;> Mj;jpug;Nghlhf;fs; Nghd;wit ,tw;wpy; mlq;Fk;. (cjhuzk;
ntl;Lg;GOf;fs;> ePs;%Q;rptz;Lf; Flk;gpfs;> Symphylans Nghd;wit) ,it
gpujhdkhf Ntu;fis czthff; nfhs;Sk;. ,jd; tpisthf gapu; tpisr;ry;
fzprkhd msTf;Ff; Fiwtila ,lKz;L.

tsu;r;rpf;Fj; Njitahd rf;jpiag; ngWk; Kiwf;F Vw;g kz; mq;fpfisg;tsu;r;rpf;Fj; Njitahd rf;jpiag; ngWk; Kiwf;F Vw;g kz; mq;fpfisg;tsu;r;rpf;Fj; Njitahd rf;jpiag; ngWk; Kiwf;F Vw;g kz; mq;fpfisg;tsu;r;rpf;Fj; Njitahd rf;jpiag; ngWk; Kiwf;F Vw;g kz; mq;fpfisg;tsu;r;rpf;Fj; Njitahd rf;jpiag; ngWk; Kiwf;F Vw;g kz; mq;fpfisg;
ghFgLj;jy;ghFgLj;jy;ghFgLj;jy;ghFgLj;jy;ghFgLj;jy;

jw;Nghrzpfs;jw;Nghrzpfs;jw;Nghrzpfs;jw;Nghrzpfs;jw;Nghrzpfs;
•  #upadplkpUe;J rf;jpiag; ngWk; mq;fpfs;

c-k; : gr;irj; jhtuq;fs;> my;fhf;fs;
•  mNrjd nghUl;fspypUe;J rf;jpiag; ngWk; mq;fpfs;

c-k; : iejurNdw;w gw;wPupahf;fs;

gpw Nghrzpfs;gpw Nghrzpfs;gpw Nghrzpfs;gpw Nghrzpfs;gpw Nghrzpfs;

vy;yh tpyq;FfisAk; rpy gw;wPupahf;fisAk; jtpu Vida ngUk;ghyhd
Ez;jhtuq;fs; ,t;tifiar; Nru;e;jitahFk;. kz;zpy; tptrha ,urhadq;fs;
xd;W NrUtjhy; (c-k; : cuq;fs;> fpUkpehrpdpfs;> gPilnfhy;ypfs;) kz; mq;fpfspd;
Fbj;njhif Fiwaf; $Lk;. MfNt> kz;zpw;Fj; Njitahd re;ju;g;gj;jpy;
Njitahd mstpy; khj;jpuk; ,urhadg; grisfs; ,Ljy; Ntz;Lk;. ,jdhy;
kz;zpd; capupf; Fbj;njhifia mjpfupf;fr; nra;ayhk;. gaDs;s kz; mq;fp
Fbj;njhifia mjpfupj;Jf; nfhs;tjdhYk; epyj;ij rPuhfg; gz;gLj;jy; %yKk;
gapu;r;nra;ifapd; tpisr;riy mjpfupf;fyhk;.

Nrjdg; gapu;r;nra;ifiag; gpd;gw;WtjdhYk;> kz; mq;fpfs; thor; rpwe;j #oiyg; ngwyhk;.

kz; tspkz; tspkz; tspkz; tspkz; tsp
kz; fdtstpd ; xU gFjpia
Mf;Ftd kz; Jzpf;iffSk;> Vida
jpz;kj; Jzpf;iffSkhFk;. kPjpg;gFjp
kz; ,ilntspahFk;. kz;zpy; cs;s
,ilntspfs; ,U tifg ;gLk ; .
kz;Jzpf;iffSf;fpilNa fhzg;gLk;

ngupa ,ilntspfs;> Ngupilntspfs;

vdTk;

Nrjdg;

nghUs;fs;

kz;

fdpaq;fs;
Ez; ,ilntspfs;

Ngupilntspfs;

cU 3.10 : kz; JisntspfSk; kz; jpz;kg;cU 3.10 : kz; JisntspfSk; kz; jpz;kg;cU 3.10 : kz; JisntspfSk; kz; jpz;kg;cU 3.10 : kz; JisntspfSk; kz; jpz;kg;cU 3.10 : kz; JisntspfSk; kz; jpz;kg;

gjhu;j;jq;fSk; kz;zpy; gue;Js;s tpjkgjhu;j;jq;fSk; kz;zpy; gue;Js;s tpjkgjhu;j;jq;fSk; kz;zpy; gue;Js;s tpjkgjhu;j;jq;fSk; kz;zpy; gue;Js;s tpjkgjhu;j;jq;fSk; kz;zpy; gue;Js;s tpjk ;
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rpwpa ,ilntspfs; Ez; ,ilntspfs; (Ez;Lis ,ilntspfs;) vdTk;

ngau;ngWk;. kz;zpy; ePu;> tsp Mfpa ,uz;Lk; mlq;fpapUf;Fk;. vdNt>

kz;zPUf;Fk;> kz;tspf;Fk; ,ilNa vg;NghJk; vjpu;tpfpjrkkhd njhlu;Ng

fhzg;gLk;. tiff;Fupa fdpa kz;zpd; nkhj;j Ez;Lisj; jd;ik nghJthf

40% njhlf;fk; 60%  tiuapy; NtWgLk;. kzy; kz;zpy; Ez;Lis ,il

ntspfs; ngupait. vdpDk;> nkhj;j Ez;Lisj;jd;ik  FiwthdJ. fsp

kz;zpd; Ez;Lis ,ilntspfs; rpwpaitahapDk; nkhj;j Ez;Lisj; jd;ik

cau;thdJ. kz;zpy; ngupa Ez;Lis ,ilntspfs; fhzg;gLk; NghJ

mk;kz;zpd; ePu;tbg;Gk; fhw;W}l;lKk; cau;thdJ. rpwpa Ez;Lis ,ilntspfs;

fhzg;gLk;NghJ ePu;tbg;Gk;> fhw;W}l;lKk; FiwtilAk;. fspkz;zpy; fhw;wpd;wpa

epiyik cUthFk; tha;g;G cau;thdJ. Ez;Lis ,ilntspfspy; ePu;

epuk;gpapUf;Fk; NghJ fhw;W}l;lk; FiwthfNt fhzg;gLk;. vdNt> kz; <uypg;ghf

,Uf;Fk; epiyapy; fhw;wpd;wpa epiy Vw;gLtjw;fhd tha;g;G cau;thdjhFk;.

cyu;thd kz;zpy; fhw;wpd;wpa epiy cUthtJ mupjhFk;.

tspkz;ly tspapy; Vwj;jho 78%  iejuDk; 21%  xl;rprDk; 0.36%

fhgdPnuhl;irl;Lk; mlq;fpAs;sd. vdp;Dk;> kz; tspapd; fhgdPnuhl;irl;L mlf;fk;

,jdpYk; cau;thdJ. xl;rprd; mlf;fk; FiwthdJ. kz;zpy;> Moj;Jf;Fr;

nry;yr;nry;y xl;rprd; msT FiwtilAk;. jhtu Ntu;fs; kw;Wk; Ez;zq;fpfspd;

Rthrj;jpd;NghJ fhgdPnuhl;irl;L thAit ntspNaw;WtNj ,t;thwhf mt;thA

mjpfupg;gjw;fhd fhuzkhFk;. kz;zpd; nghJthd <ug;gjd;> Vwj;jho 100%

MFk;. ,J tspkz;ly <ug;gjdpYk; cau;thdjhFk;. tspkz;ly tspapYk;>

kz;tspapYk; iejurd; mlf;fk; Vwj;jho rkkhdjhFk;.

kz;zpy; mlq;fpAs;s tsp kz;tsp vdg;gLk;.

kz;zpd; fhw;W}l;lk; vdg;gLtJ. kz;tsp>

tspkz;ly tspapdhy; gpujpaPL nra;ag;gLtjhFk;.

mjhtJ kz;zpDs; tsp mirtjhFk;.

kz; tspapdJ fl;likg;gpy; nry;thf;Fr; nrYj;Jk;

fhuzpfs;

1. kz;zpYs;s ePu;1. kz;zpYs;s ePu;1. kz;zpYs;s ePu;1. kz;zpYs;s ePu;1. kz;zpYs;s ePu;

kz;zpYs;s tspapd; mstpw;Fk; ePupd;

mstpw;FkpilNa vjpu;khwhd tpfpjk;

fhzg;gLk;.

2 . kz;zpd ; Ez;Lisj ; jd ;ik2. kz;zpd ; Ez;Lisj ; jd ;ik2. kz;zpd ; Ez;Lisj ; jd ;ik2. kz;zpd ; Ez;Lisj ; jd ;ik2. kz;zpd ; Ez;Lisj ; jd ;ik

my;yJ Jisfspd; msTmy;yJ Jisfspd; msTmy;yJ Jisfspd; msTmy;yJ Jisfspd; msTmy;yJ Jisfspd; msT

kz;zpy; ngupa Jisfs; ,ilntspfs;

cs;sNghJ rpwe;j ePu; tbg;G fhw;W}l;lKk;

fhzg;gLk;. rpwpa ,il ntspfs;

cs;sNghJ ePu; tbg;G fhw;W}l;lKk;

FiwthftpUf;Fk;.
tiuG 3.2 : kz; tspf;Fk;tiuG 3.2 : kz; tspf;Fk;tiuG 3.2 : kz; tspf;Fk;tiuG 3.2 : kz; tspf;Fk;tiuG 3.2 : kz; tspf;Fk;
kz;zPUf;Fk; ,ilapyhd njhlu;Gkz;zPUf;Fk; ,ilapyhd njhlu;Gkz;zPUf;Fk; ,ilapyhd njhlu;Gkz;zPUf;Fk; ,ilapyhd njhlu;Gkz;zPUf;Fk; ,ilapyhd njhlu;G

kz; tsp

kz;zPu;

cU 3.11 : kz; fhw;W}l;lk;cU 3.11 : kz; fhw;W}l;lk;cU 3.11 : kz; fhw;W}l;lk;cU 3.11 : kz; fhw;W}l;lk;cU 3.11 : kz; fhw;W}l;lk;
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3. kz;zpd; ,ioaikg;Gk; fl;likg;Gk;3. kz;zpd; ,ioaikg;Gk; fl;likg;Gk;3. kz;zpd; ,ioaikg;Gk; fl;likg;Gk;3. kz;zpd; ,ioaikg;Gk; fl;likg;Gk;3. kz;zpd; ,ioaikg;Gk; fl;likg;Gk;

kzy; kz;zpy; rpwe;j fhw;W}l;lKk; ePu;tbg;Gk; fhzg;gLk;. fspkz;zpy; ,e;epiy

FiwthftpUf;Fk;. rpwe;j fl;likg;Gila kz;zpy;; rpwg;ghd fhw;W}l;lk; fhzg;gLk;.

4. Njhw;w mlu;j;jp4. Njhw;w mlu;j;jp4. Njhw;w mlu;j;jp4. Njhw;w mlu;j;jp4. Njhw;w mlu;j;jp

Njhw;w mlu;j;jp mjpfupf;Fk;NghJ tspf;nfhs;ssT FiwtilAk;.

5. kz;zpd; Mok;5. kz;zpd; Mok;5. kz;zpd; Mok;5. kz;zpd; Mok;5. kz;zpd; Mok;

kz;zpd; Nkw;gug;Gg; gilfspy; tspf; nfhs;ssT cau;thdJ. Mokhd gilfspy;

tspf;nfhs;ssT FiwthdjhFk;.

6. nra;if gz;zg;gl;Ls;s gapu;6. nra;if gz;zg;gl;Ls;s gapu;6. nra;if gz;zg;gl;Ls;s gapu;6. nra;if gz;zg;gl;Ls;s gapu;6. nra;if gz;zg;gl;Ls;s gapu;

Ntu;j;njhFjp ed;F guk;gp tsUk; gapu;fs; nra;ifg; gz;zg;gl;Ls;s kz;zpd;

xl;rprd; mlf;fk; FiwthdJ. Ntu;fspd; RthrNk ,jw;fhd fhuzkhFk;.

7. Ez;zq;fpfspd; njhopw;ghL7. Ez;zq;fpfspd; njhopw;ghL7. Ez;zq;fpfspd; njhopw;ghL7. Ez;zq;fpfspd; njhopw;ghL7. Ez;zq;fpfspd; njhopw;ghL

Ez;zq;fpfs; mjpfstpy; mlq;fpAs;s kz;zpd; fhgdPnuhl;irl;L mlf;fk;

cau;thdJ. xl;rprd; mlf;fk; FiwthdJ. Ez;zq;fpfspd; RthrKk; fdpa

xl;rpNaw;wKNk ,jw;fhd fhuzq;fshFk;.

8. Nghfk;8. Nghfk;8. Nghfk;8. Nghfk;8. Nghfk;

kiof; fhyj;jpy; ePu;tbg;Gf; Fiwtiltjhy;> kz;zpd; xl;;rprd; mlf;fk;

FiwtilAk;.

kz;tspapd; Kf;fpaj;Jtk;kz;tspapd; Kf;fpaj;Jtk;kz;tspapd; Kf;fpaj;Jtk;kz;tspapd; Kf;fpaj;Jtk;kz;tspapd; Kf;fpaj;Jtk;

• jhtuj;jpd; Ntu;j;njhFjpapd; tsu;r;rpapYk; mq;Fuj;njhFjpapd; tsu;r;rpapYk;

kz;tsp nry;thf;Fr; nrYj;Jk;. FiwthdsT fhw;W}l;lk; cs;sNghJ

NghrizfisAk; ePiuAk; mfj;JwpQ;Rk; msT FiwAk;.

• kz; Ez;zq;fpf; Fbj;njhifapd; ngUf;fj;Jf;Fk; mtw;wpd; njhopw;ghl;bw;Fk;

kz;tsp mtrpakhFk;.

• kz; tspA+l;lk; Fiwtiltjhy; kz;zpy; nguR xl;irl;L> Ijurd; ry;igl;L

thA> fhgdPnuhl;irl;L thA Nghd;w er;Rj;jd;ikAila gjhu;j;jq;fSk;

thAf;fSk; cUthFk;. ,it jhtu tsu;r;rpapy; ghjfkhd tifapy;

nry;thf;Fr; nrYj;Jk;.

� jhtuk;> ePiuAk; NghrizfisAk; mfj;JwpQ;RtjpYk; kz;tsp nry;thf;Fr;

nrYj;Jk;. capu;g;ghd mfj;JwpQ;rYf;Fj; Njitahd rf;jpiag; ngWtjw;fhf

epfOk; Rthrr; nrad;Kiwf;F kz;tsp mtrpakhFk;.

� kz;zpd; tspA+l;lk; Fiwtiltjhy; jhtuq;fs; Neha;f;F MshFk; jd;ik

mjpfupf;Fk;. gUg;G tifg; gapu;fspy; thly;> rpj;jpuRj; jhtuq;fspy; gpd;Ndhf;fp

,wj;jy; (die back)  vd;gd Vw;gLtjpy; kz; tspA+l;lf; FiwghL nry;thf;Fr;

nrYj;Jtjhf mwpag;gl;Ls;sJ.

� kz;zpy; cs;s tpj;J Kisj;jYf;F kz; tsp Kf;fpakhFk;

� fhw;wpd;wpa epiyikfspy; iejurdpwf;fr; nraw;ghL eilngWk;.

� kz; tspapy; xl;rprd; ,y;yhjNghJ fhw;wpd;wpa mq;fpfspd; njhopw;ghL

fhuzkhf> nkNjd;> Ijurd;ry;igl;L Nghd;w er;R thAf;fs; cUthFk;.
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epyj;ijg; gz;gLj;Jk;NghJ kz;izj; J}u;itahf;Ftjhy; Ez;Lisj;jd;ik

mjpfupf;Fk;. vdNt> kz;zpd; fhw;W}l;lKk; ePu;g;gw;Wk; nfhs;ssTk; tpUj;jpailAk;.

mj;NjhL kz;zpd; ePu;tbg;Gj; jd;ikAk; mjpfupf;Fk;.

kz;zPu;kz;zPu;kz;zPu;kz;zPu;kz;zPu;

kz;zpy; cs;s Ez;Jisntsp> kz;Jzpf;iffisr; Rw;wpAk; ,Wf;fkhfkz;zpy; cs;s Ez;Jisntsp> kz;Jzpf;iffisr; Rw;wpAk; ,Wf;fkhfkz;zpy; cs;s Ez;Jisntsp> kz;Jzpf;iffisr; Rw;wpAk; ,Wf;fkhfkz;zpy; cs;s Ez;Jisntsp> kz;Jzpf;iffisr; Rw;wpAk; ,Wf;fkhfkz;zpy; cs;s Ez;Jisntsp> kz;Jzpf;iffisr; Rw;wpAk; ,Wf;fkhf

xl;bAs;s ePu; kz;zPu; vdg;gLk;.xl;bAs;s ePu; kz;zPu; vdg;gLk;.xl;bAs;s ePu; kz;zPu; vdg;gLk;.xl;bAs;s ePu; kz;zPu; vdg;gLk;.xl;bAs;s ePu; kz;zPu; vdg;gLk;.

kz;zPupd; Kf;fpaj;Jtk;kz;zPupd; Kf;fpaj;Jtk;kz;zPupd; Kf;fpaj;Jtk;kz;zPupd; Kf;fpaj;Jtk;kz;zPupd; Kf;fpaj;Jtk;

• kz;zpy; mlq;fpAs;s Nghrizf;$Wfs; kz;zPupy; fiue;j epiyapNyNa

jhtuq;fshy; mfj;JwpQ;rg;gLk;.

• jhtu Nghrizfisj; jhtuj;Jf;F toq;Ftjw;Fupa nfhz;L nry;Yk;

ClfkhfTk; Nghriz fhtpahfTk; kz;zPu; njhopw;gLfpd;wJ.

• kz;ZUthw; nrad;Kiwapd;NghJ ngsjpf thdpiyahyopjy;>

kz;gpwg;ghf;fk; Mfpatw;Wf;Fk; kz;zPu; JizahFk;.

• kz;zPu; mlf;fk; crpjkhd epiyapy; fhzg;gLk;NghJ kz; gz;gLj;jiy

tpidj;jpwDila tifapy; nra;ayhk;.

• kz;zpd; fl;likg;G tpUj;jpailtjw;Fj; JizahFk;.

• kz;zpd; ngsjpf> ,urhad> capupay; njhopw;ghLfisr; rPuhf;Ftjw;Fj;

JizahFk;.

• kz;zp;y; thOk; Ez;zq;fpfspd; clw;nwhopw;ghLfSf;F mtrpakhFk;.

• tpj;J Kisg;gjw;Fk; jhtu tsu;r;rpf;Fk; mtrpakhdJ.

• twl;rpahd fhyq;fspy; jhtuq;fs; ,we;JtplhJ NgZtjw;F mtrpakhdJ.

kz;zpd; ePu;g;gw;We; jpwd;kz;zpd; ePu;g;gw;We; jpwd;kz;zpd; ePu;g;gw;We; jpwd;kz;zpd; ePu;g;gw;We; jpwd;kz;zpd; ePu;g;gw;We; jpwd;

• kz;;zpd; ePu;gw;We; jpwdpy; nry;thf;Fr; nrYj;Jk; %d;W fhuzpfs; cs;sd.

• gpizT tpirAk; xl;lw;gz;G tpirAk; kapu;JisikAk;

• Nkw;gug;gpOtpir

• ePupd; KidTj;jd;ik

gpizTtpirAk; xl;lw;gz;G tpirAk;gpizTtpirAk; xl;lw;gz;G tpirAk;gpizTtpirAk; xl;lw;gz;G tpirAk;gpizTtpirAk; xl;lw;gz;G tpirAk;gpizTtpirAk; xl;lw;gz;G tpirAk;

xNu tifiar; Nru;e;j %yf;$WfSf;F ,ilapyhd ftu;r;rp tpir> gpizT

tpir vdg;gLk;. ntt;NtW tif %yf;$WfSf;F ,ilapyhd tpir xl;lw;gz;G

tpir vdg;gLk;. kz;zp;y; kz; Jzpf;iffSk; ePu;j; Jzpf;iffSk; mlq;fpAs;sd.

kz; Jzpf;iffs; gpizT tpir %yKk;> ePuj;Jzpf;iffs; xd;Wlndhd;W

xl;lw;gz;G tpirahYk; ,ize;Js;sd. ,t;thwhf xl;lw;gz;G tpir %yKk;

gpizT tpir %yKk; kz;zpy; ePu; gw;wp itf;fg;gLk;.

kapu;j;Jisik tpirkapu;j;Jisik tpirkapu;j;Jisik tpirkapu;j;Jisik tpirkapu;j;Jisik tpir

kapu;j;Jisf; FohapDhlhf ePu; NkNyWtij ehk; mwpNthk;. kapu;j;Jisik

tpir fhuzkhf ,J eilngWk;. kz;zpYk; kz; Jzpf;iffSf;fpilNaAk;

kapu;j;Jisfs; cz;L. kapu;j;Jisik tpir fhuzkhf mtw;wpy; ePu; epuk;gpAs;sJ.
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ePupd; KidTj;jd;ikePupd; KidTj;jd;ikePupd; KidTj;jd;ikePupd; KidTj;jd;ikePupd; KidTj;jd;ik

e P u ; j ;Jz pf ;iffs ;  H+, OH - vd ;wthW

madhf;fkile;J KidTw;w %yf;$WfshFk;.

,q;F xUKid + Vw;wKk; kWKid - Vw;wKk;

cilad. MfNt> ePu; %yf;$Wfspd; ,e;j

k pd ;g pizg ;Gf ; fhuzkhf fsp k pnry ;yh

Jzpf;iffisr; Rw;wp ePu; %yf;$Wfs; xl;bapUf;Fk;.

Nkw;gug;gpOtpirNkw;gug;gpOtpirNkw;gug;gpOtpirNkw;gug;gpOtpirNkw;gug;gpOtpir

ePu;%yf;$WfSf;Fk; kz; %yf;$WfSf;Fk; ,ilNa typikahd xl;lw;gz;G

tpir fhzg;gLk;. vdpDk;> ePu; %yf;$WfSf;Fk; tspf;Fk; ,ilNa typikahd

gpizg;G fpilahJ. vdNt> ePu;j;Jspapd; Nkw;gug;gpy; cs;s ePu; %yf;$Wfs;

Vida ePu; %yf;$Wfs; cs;s ikag;gpuNjrj;jpd; ghy; <u;f;fg;gLtjhy;> ePu;

%yf;$Wfs; Nfhs tbtj;ijg; ngWfpd;wd. vdNt> Nfhstbt ePu;j;Jspfs; kz;

Jzpf;iffSf;F ,ilNa gw;wp itf;fg;gLk;.

pF ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;

kz;zpypUe;J ePiu mfw;Wtjw;F ahjhapDk; tpiriag; gpuNahfpf;f NeupLk;.

kz; ePupdhy; epuk;gpAs;sNghJ ePiu mfw;wg; gpuNahfpf;f Ntz;ba tpir

FiwthdJ. ,t;tp;ir G+r;rpakhff; fUjg;gLk;. ePu; gbg;gbahff; FiwtilAk;NghJ

mfw;wj; Njitahd tpir mjpfkhFk;. ePiu kz;zpypUe;J mfw;wj; Njitahd

tpiria nrd;upkPw;wu;fspy; cauk; msf;fg;gl;l ePu; epuypdhy; Vw;gLk; mKf;fkhff;

fhl;lyhk;. mjd; klf;ifg; ngWkhdk; pF ngWkhdkhFk;.

kz;zPu;g; ghFghkz;zPu;g; ghFghkz;zPu;g; ghFghkz;zPu;g; ghFghkz;zPu;g; ghFghLLLLL

kz;zPu; ,uz;L tifahf tFf;fg;gLk;.

ngsjpfKiwg; ghFghLngsjpfKiwg; ghFghLngsjpfKiwg; ghFghLngsjpfKiwg; ghFghLngsjpfKiwg; ghFghL

1. GtpaPu;g;G ePu;

2. kapu;j;Jisf;ftu;r;rp ePu;

3. gUF ePu;

capupay; ghFghLcapupay; ghFghLcapupay; ghFghLcapupay; ghFghLcapupay; ghFghL

1. jhtuj;jpdhy; ngwf;$ba ePu;

2. jhtuj;jpdhy; ngwKbahj ePu;

3. Nkyjpf ePu;

ngsjpfKngsjpfKngsjpfKngsjpfKngsjpfKiwg; ghFghLiwg; ghFghLiwg; ghFghLiwg; ghFghLiwg; ghFghL

GtpaPu;g;GGtpaPu;g;GGtpaPu;g;GGtpaPu;g;GGtpaPu;g;G ePu; ePu; ePu; ePu; ePu;

kz; Jisntspfspy; eypthfg; gpize;Js;s ,e;j ePu; ,yFtpy; kz;zpd;

gf;fj;Njhw;wj;jpypUe;J tbAk;. ,jdhy; GtpaPu;g;G ePu; vd;gu;. ,e;ePu; ngupa

,ilntspfspy; Njq;fpapUf;Fk;. ,J GtpaPu;g;G tpirf;Fl;gl;L> fPo;Nehf;fpf;

gazpf;Fk;. Mifahy; ,e;ePu; FWfpa Neuj;jpy; jhtu Ntu; tyaj;ijf; fle;J

nry;yf; $bajhf ,Ug;gjhy; jhtuq;fspdhy; gad;gLj;j KbahJ. Nkw;gb

Gtpapu;g;G ePu; mfw;wg;gl;ljd; gpd;du;> kz;zpYs;s <uypg;gpd; msT taw;nfhs;ssT

vdg;gLk;.

cU 3.12 : ePu ; %yf;$Wfs;cU 3.12 : ePu ; %yf;$Wfs;cU 3.12 : ePu ; %yf;$Wfs;cU 3.12 : ePu ; %yf;$Wfs;cU 3.12 : ePu ; %yf;$Wfs;

fspj;Jzpf;ifapy; gpize;Js;sfspj;Jzpf;ifapy; gpize;Js;sfspj;Jzpf;ifapy; gpize;Js;sfspj;Jzpf;ifapy; gpize;Js;sfspj;Jzpf;ifapy; gpize;Js;s

tpjk;tpjk;tpjk;tpjk;tpjk;

fspj;Jzpf;if
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kapu;j;Jis ePu;kapu;j;Jis ePu;kapu;j;Jis ePu;kapu;j;Jis ePu;kapu;j;Jis ePu;

kz;zpYs;s kapu;j;Jis ntspfspy; (Ez; Jisntspfspy;) kapu;j;Jisik

tpirapdhy; ePu; Njf;fp itj;jpUf;fg;gLk;. GtpaPu;g;Gtpirf;F vjpuhf ,e;ePu; Njf;fp

itf;fg;gl;bUf;Fk;. NkYk;> ,e;ePUf;F GtpaPu;g;G tpirf;F vjpuhf kapu;j;Jisf;

Foha;fspD}lhf NkNywTk; KbAk;. MfNt> ,e;ePu; kapu;j;JisePu; vdg;gLk;.

,e;ePu;j; Jzpf;iffs; kz; Jzpf;iffSld; typjhfg; gpizf;fg;gl;bUf;f khl;lhJ.

MfNt> RahjPdkhf ,aq;ff; $Lk;. Mjyhy;> ,e;ePiu ,yFtpy; jhtuj;jpdhy;

ngw;Wf;nfhs;s KbAk;. miwntg;gep;iyapy; ,yFtpy; Mtpahfp mfYk;. rpwe;j

,ioaikg;Gila kz;zpy; kapu;j;;Jis ,ilntsp mjpfkhifahy; kapu;j;JisePu;

mjpfkhf ,Uf;Fk;.

gUF ePu;gUF ePu;gUF ePu;gUF ePu;gUF ePu;

kz; Jzpf;iffs; kPJk; Nkw;gug;gpYk; kpfTk; typikahf xl;lw;gz;G tpirapdhy;

gpizf;fg;gl;Ls;s ePu; gUFePu; vdg;gLk;. kz;izf; fdypapy; cyu;j;jp mjpf

<ug;gjDila tspapy; jpwe;J itf;Fk;NghJ tspapy; cs;s ePuhtp kz;zpdhy;

cwpQ;rg;gLk;. me;ePu; gUFePu; vd;gu;. fdypapy; cyu;j;Jtjd; %yNk ,e;ePiu

mfw;wyhk;. ,e;ePiuj; jhtuk; ngw mjpf rf;jpiag; gpuNahfpj;jy; Ntz;Lk;.

MfNt> jhtuq;fspdhy; ,e;ePiug; ngwKbahJ. vdpDk;> rpy Ez;zq;fpfspdhy;

,e;ePiu cgNahfpf;f KbAk;.

capupay; uPjpahd ghFghLcapupay; uPjpahd ghFghLcapupay; uPjpahd ghFghLcapupay; uPjpahd ghFghLcapupay; uPjpahd ghFghL

1. jhtuj;jpw;F fpilf;fj;jfhj ePu;1. jhtuj;jpw;F fpilf;fj;jfhj ePu;1. jhtuj;jpw;F fpilf;fj;jfhj ePu;1. jhtuj;jpw;F fpilf;fj;jfhj ePu;1. jhtuj;jpw;F fpilf;fj;jfhj ePu;

kz;zpy; ePu; ,Ue;j NghjpYk; jhtuj;jpdhy; ngwKbahj ePu; ,g;ngau; ngWk;.

gUFePu; gpujhdkhf ,jpy; mlq;Fk;. vdpDk;> kapu;j;Jis ePupd; gFjpnahd;W

pF ngWkhdk; 4.2 ,Yk; $ba ngWkhdj;jpy; cs;sNghJ mJTk; ,t;tifiar;

Nru ;e ;j p ;Uf ;Fk ; . ,e ;e Piu kz;zpy pUe ;J mfw ;wg ; ngUksT rf ;j p

Njitg;gLfpd;wikahy; ,e;ePiug; ngwKbahJ.

2. jhtuj;jpw;F fpilf;fj;jf;f ePu;2. jhtuj;jpw;F fpilf;fj;jf;f ePu;2. jhtuj;jpw;F fpilf;fj;jf;f ePu;2. jhtuj;jpw;F fpilf;fj;jf;f ePu;2. jhtuj;jpw;F fpilf;fj;jf;f ePu;

taw; nfhs;sstpw;Fk; epue;ju thly; epiyf;Fk; ,ilapYs;s ePupid jhtuj;jpdhy;

ngw;Wf;nfhs;s KbAk;. nkhj;j kapu;j;Jis ePupy; pF 2.5 njhlf;fk; 4.5  tiuapyhd

tPr;rpYs;s ePiu khj;jpuk; jhtuj;jpdhy; ngw;Wf;nfhs;s KbAk;.

3. Nkyjpf ePu;3. Nkyjpf ePu;3. Nkyjpf ePu;3. Nkyjpf ePu;3. Nkyjpf ePu;

kz;zpd; ngUe;Jisntspfspy; Njq;fpAs;s ePu;> GtpaPu;g;G tpir fhuzkhff;

fPo; Nehf;fpr; nry;tjhy; ,e;ePu; Nkyjpf ePu; vdg;gLk;. gytPdkhd ePu; tope;NjhLk;

epiyikAs;s NghJ ,e;ePu; kz;zpy; Njq;fpapUf;Fkhapd;> fhw;wpd;wpa ep;iyik

cUthfp mk;kz; jhtu tsu;r;rpf;Fg; nghUj;jkw;wjhfptpLk;. kz;zpy; epuk;gy;

epiyf;Fk;> taw;nfhs;ssT epiyf;FkpilNa cs;s ePu; my;yJ pF  mstpilapy;

0 - 2.5 ,ilg;gl;l tPr;rpYs;s ePu; Nkyjpf ePu; vdg;gLk;. xU kz; epuk;gpa

epiyia mile;j gpd;dUk; mjw;F ePu; fpilf;Fkhapd;> me;ePu; kz;zpd; Nkw;gug;gpy;

jq;fpapUf;Fk;. ,e;ePu; kz;zpDl; nry;yhJ kz;zpd; Nkw;gug;gpNy jq;Ftjhy;

kz;zPuhff; fUjg;glkhl;lhJ.
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kz;zpYs;s ntt;NtW <uypg;G msTfs;kz;zpYs;s ntt;NtW <uypg;G msTfs;kz;zpYs;s ntt;NtW <uypg;G msTfs;kz;zpYs;s ntt;NtW <uypg;G msTfs;kz;zpYs;s ntt;NtW <uypg;G msTfs;

1. epuk;gy; rjtPjk;1. epuk;gy; rjtPjk;1. epuk;gy; rjtPjk;1. epuk;gy; rjtPjk;1. epuk;gy; rjtPjk;

kz;zpDs;s vy;yh ,lntspfSk; ePupdhy; epuk;gpAs;sNghJ kz;zpYs;s ePupd;

msitr; rjtPjkhff; fUJNthkhapd;> mJ epuk;gy; rjtPjk; vdg;gLk;. ,q;F

kz;zpy; ,Uf;ff;$ba cr;r ePupd; msT fhl;lg;gLk;. nghJthf ,J

taw;nfhs;ssitg; Nghy; ,U klq;fhf ,Uf;Fk;. ,jd;NghJ pF ngWkhdk; 0

MFk;.

2. taw;nfhs;ssT2. taw;nfhs;ssT2. taw;nfhs;ssT2. taw;nfhs;ssT2. taw;nfhs;ssT

jiuapy; gapu;nra;if gz;zg;gl;Ls;sNghJ mjd; Ntu;j;njhFjpapd; Mok; tiu

kz;iz ePupdhy; epug;gp RahjPdkhf ePiu tope;Njhlr; nra;J> 1 - 2 ehl;fSf;Fg;

gpd;du; kz;zpy; vQ;Rk; ePupd; msT taw;nfhs;ssT vdg;gLk;. ,q;F pF 2.5

MFk; NghJ kz;zpYs;s <uypg;gpd; rjtPjk; jug;gLk;. kz;zpd; fl;likg;gpw;Fk;

,ioaikg;gpw;Fk; Vw;g mJ taw;nfhs;ssT epiyia mila 24 - 28 kzp

Neuk; vLf;ff;$Lk;. taw;nfhs;sstpYs;s ePupd; rjtPjkhdJ> fdypapy;

cyu;j;jg;gl;l kz;zpd; rjtPjkhff; fhl;lg;gLk;. taw;nfhs;sstpy; kz;zpd;

cr;r kapu;j;Jis ePUk;> gUFePUk; mlq;Fk;. ngUe;Jisntspfspy; kz;tsp

epuk;gp ,Uf;Fk;.  kz;zpy; ePu;> taw;nfhs;sstpy; cs;sNghJ jhtuk; ed;F

tsUk;.

3. epue;ju thlw;Fzfk;3. epue;ju thlw;Fzfk;3. epue;ju thlw;Fzfk;3. epue;ju thlw;Fzfk;3. epue;ju thlw;Fzfk;

kz;zpYs;s ePu; gbg;gbahf ,of;fg;gLk;NghJ jhtuj;jpw;Fj; Njitahd Ntfj;jpy;

ePiu mfj;JwpQ;r KbahJ NghFk;NghJ> mj;jiuapy; nra;if gz;zg;gl;Ls;s

jhtuk; thLk;. kPz;Lk; ePu; ,lg;gLk;NghJ jhtuk; epak epiyikia milahjhapd;

me;epiyapy; kz;zpYs;s ePu; epue;ju thly; Fzfk; vdg;gLk;. kz;zpd;;

<u;itkhdk; pF 4.2 ,Yk; $Ljyhf  cs;sNghJ mt; <uypg;Gepiy ,g;ngau;

ngWk;.

tspapy;
cyu;
j;jpa
kz;

fdypapy;
cyu;j;jg;
gl;l epiy

cr;r
gUF
ePu;

Fzfk;

epue;ju
thly;
epiy

taw;
nfhs;ssT

epuk;gy;
epiy

cU 3.13 :cU 3.13 :cU 3.13 :cU 3.13 :cU 3.13 : kz;zPupd; ngsjPf kw;Wk; capupay; ghFghLfSf;fpilapyhdkz;zPupd; ngsjPf kw;Wk; capupay; ghFghLfSf;fpilapyhdkz;zPupd; ngsjPf kw;Wk; capupay; ghFghLfSf;fpilapyhdkz;zPupd; ngsjPf kw;Wk; capupay; ghFghLfSf;fpilapyhdkz;zPupd; ngsjPf kw;Wk; capupay; ghFghLfSf;fpilapyhd

njhlu;Gnjhlu;Gnjhlu;Gnjhlu;Gnjhlu;G

ePu;g;ghrdj;jpd; gpd; kz;zpYs;s ePu; rPuhd ePu;tbg;Gs;sNghJ

mfw;wg;gLk; ePu;

gUFePu; kapu;j;Jis ePu; <u;g;G ePu;
ePupy; mkpo;e;Js;s

epiyjhtuq;fshy;

ngw Kbahj ePu;

jhtuq;fspdhy;
ngw;Wf; nfhs;
sf;$ba ePu;

Nkyjpf ePu;

ngWkhdk;

ePu; mOj;j mjpfupg;G
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  cU 3.14 : kz;zpd; <uypg;gpd; mstpw;Nfw;g kz;zpYs;s ePupdJk;cU 3.14 : kz;zpd; <uypg;gpd; mstpw;Nfw;g kz;zpYs;s ePupdJk;cU 3.14 : kz;zpd; <uypg;gpd; mstpw;Nfw;g kz;zpYs;s ePupdJk;cU 3.14 : kz;zpd; <uypg;gpd; mstpw;Nfw;g kz;zpYs;s ePupdJk;cU 3.14 : kz;zpd; <uypg;gpd; mstpw;Nfw;g kz;zpYs;s ePupdJk;

            tspapdJk; msTfs;            tspapdJk; msTfs;            tspapdJk; msTfs;            tspapdJk; msTfs;            tspapdJk; msTfs;

kz;zpd; taw;nfhs;sitj; Jzpjy;kz;zpd; taw;nfhs;sitj; Jzpjy;kz;zpd; taw;nfhs;sitj; Jzpjy;kz;zpd; taw;nfhs;sitj; Jzpjy;kz;zpd; taw;nfhs;sitj; Jzpjy;

10 cm caukhd fy;tidRf; Fohnahd;iw vLj;J> mjd; xU ntl;LKfg;G

$uhFkhW muj;jpdhy; cNuhQ;rp mk;Kfg;ig kz;zpd; kPJ itj;J

kuf;Fw;wpnahd;wpdhy; rpy jlitfs; jl;b cUisia kz;zpDs; nrYj;Jf.

gpd;du; $uhd fj;jpapdhy; Rw;wpAs;s kz;iz mfw;wp cUisiaAk;

kz;khjpupiaAk; nkJthf mfw;wTk;.

taypypUe;J Ma;T$lk; tiu kz;

khjpupiaf; nfhz;L nry;Yk;NghJ

kz;z Pu ;  Mtpahtijj ; jLf ;f

nghypj;jPd; Jz;bdhy; %bf;nfhs;s

Ntz;Lk;. cUisapd; ntspg;Gwj;ijr;

Rj;jg;gLj;jp mjid cU 3.15 ,y;

fhl;baJ Nghd;W tbjhspdhy; Rw;wg;gl;l

gyifnahd;wpd; kPJ itj;J mjid

e P u ; g ; g hj ; j p unkhd ;w py ;  itj ;J

cUisapd; me;jj;ij nghypj;jPdhy;

%l Ntz;Lk;. ,q;F ghj;jpuj;jpd; ePu;

kl;lk; kug;gyifapd; cauj;jpYk;

Fiwthdjhf ,Uf;f Ntz;Lk;.

Nkw;gug;G kz; KOikahf <ukhf cs;s NghJ kz; taw;nfhs;ssit

mile;Js;snjdf; fUjg;gLk;. ,jw;F %d;W ehl;fs; vLf;ff;$Lk;.

,jid %d;W ehl;fs; tiu itj;J epWf;f. khwh epiw ngwg;gLk; tiu

ePu;j;jhopapy; kPz;Lk; kPz;Lk; itj;J epiwia Jzpf.

gpd;du; cUisapYs;s kz;iz Mtpahf;fw; fpz;zj;jpy; ,l;L> mjd; epiwia

msf;f. 1050C apYs;s fdypapy; Mtpahf;fw; fpz;zj;ij itj;J khwh epiw

ngwg;gLk; tiu #lhf;Ff.

epuk;gy; epiy tay; nfhs;ssT
epiy

thly; epiy

kz; jpz;kq;fs;
kz;zPu;

epuk;gpa kz;

taw;nfhs;ssT

thly; epiy

tsp

tsp

nghypj;jPd; %b

ePu;j; jhop

kz; nfhz;l
cUis

tbjhspdhy;
Rw;wg;gl;l kug;gyif

cU 3.15 : kz;zpd; tay;nfhs;ssitcU 3.15 : kz;zpd; tay;nfhs;ssitcU 3.15 : kz;zpd; tay;nfhs;ssitcU 3.15 : kz;zpd; tay;nfhs;ssitcU 3.15 : kz;zpd; tay;nfhs;ssit

 Jzptjw;fhd mikg;G Jzptjw;fhd mikg;G Jzptjw;fhd mikg;G Jzptjw;fhd mikg;G Jzptjw;fhd mikg;G
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gpd;tUk; thrpg;Gf;fisg; ngWf.

cUisapd; epiw =  m
1 
g

cUis + <u kz;; epiw = m
2
 g

cUis ePupdhy; epuk;gpagpd; epiw =  m
3
 g

Mtpahf;fw; fpz;zj;jpd; epiw =  w
1
g

Mtpahf;fw; fpz;zk; + <u kz; epiw =  w
2
 g

Mtpahf;fw; fpz;zk; + cyu; kz; epiw = w
3
 g

thrpg;Gf;fs; ngwg;gl;ljd; gpd;du; kz;zpd; taw;nfhs;sitg; gpd;tUkhW

fzpj;Jf; nfhs;syhk;.

epue;ju thlw;Fzfj;ijj; Jzpjy;epue;ju thlw;Fzfj;ijj; Jzpjy;epue;ju thlw;Fzfj;ijj; Jzpjy;epue;ju thlw;Fzfj;ijj; Jzpjy;epue;ju thlw;Fzfj;ijj; Jzpjy;

500 g kz; nfhs;sj;jf;fJk; %bAld; $baJk; fPNo Jisaplf; $baJkhd

ghj;jpunkhd;iw vLj;J ed;F jl;bagb ghj;jpuj;jpy; kz;iz epug;Gf. gpd;du;

epuk;Gk; tiu ePiur; Nru;f;fTk;. Nkyjpf ePu; mfy ,lkspf;fTk;. mg; ghj;jpuj;jpy;

ehd;F #upafhe;jp tpj;Jf;fiis ,l;L Kisf;fr; nra;f. Kis ntspahd

gpd;du;> ghj;jpuj;jpy; ,uz;L jhtuq;fs; khj;jpuk; vQ;RkhW tpl;L> %bapy; ,uz;L

Jisfis ,l;L mjD}lhfr; nrbfs; ntspNaw ,lkspf;fTk;. jhtuj;jpy; %d;W

Nrhb ,iyfs; tsUk; tiu jhtuk; Kisf;f ,lkspf;f Ntz;Lk;. Njitahapd;

ePu; Cw;wTk;.

%d;W Nrhb ,iyfs; cUthd gpd;du;> ePiu ed;F Nru;j;J %bapd; Jisia

gUj;jpg; gQ;rpdhy; %b gpd;du; nkOfpdhy; Kj;jpiuaplTk;. mjd;gpd;du; jhtuk;

thl ,lkspf;fTk;. thLk; ,ay;igf; fhl;Lk;NghJ jhtuj;Jld; $ba ghj;jpuj;ij

kzpr;rhbapDs; itj;jy; Ntz;Lk;. rhbapDs; mjpf <ug;gjidg; NgZtjw;fhf

mjDs; ePUs;s ghj;jpunkhd;iwAk; itf;fTk;. mjd; gpd;du; KOr; rhbiaAk;

fWg;Gg; nghypj;jPdhy; %lTk;. mLj;jehs; jhtuk; gioa epiyia

mile;jpUf;Fkhapd; %bia mfw;wp ,uz;L kzpNeuk; tspapy; jpwe;J itf;fTk;.

kPz;Lk; jhtuk; thba gpd;du;> jpdKk; kzpr; rhbapDs; itf;fTk;. jhtuj;jpd;

thly; epue;jukhFk; tiu ,t;thW njhlu;e;J nra;aTk;. thly; epue;jukhd

gpd;du; %bia mfw;wp 100 g tPjk; cs;s kz; khjpupfs; ,uz;il <ug;

ghj;jpunkhd;wpy; (Moisture can) vLj;J> mk;khjpupfspy; mlq;fpAs;s ePupd; rjtPjj;ij

<u;itkhd Kiwapy; JzpaTk;. ,e;ePupd; msT kz;zpd; epue;ju thly;

FzfkhFk;.

taw;nfhs;ssT

kapu;j;Jio ePupdhy; kz; epuk;gpAs;s
NghJ kz;zpy; mlq;fpAs;s ePupd;; epiw

kz;zpd; cyu; epiw

kapu;j;Jis ePupdhy; kz; epuk;gpAs;s re;ju;g;gj;jpy;

kz;zPupd; epiw

kz;zpd; cyu;epiw

taw;nfhs;ssT
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kz;zPiu msf;Fk; Kiwkz;zPiu msf;Fk; Kiwkz;zPiu msf;Fk; Kiwkz;zPiu msf;Fk; Kiwkz;zPiu msf;Fk; Kiw

< u ;itkhd Kiw <u ;itkhd Kiw <u ;itkhd Kiw <u ;itkhd Kiw <u ;itkhd Kiw (Gravimetric method)

,jw;fhf Kjypy; kz;khjpupnahd;W ngwg;gl Ntz;Lk;. kz;khjpup ngwg;gLk;

,lj;jpYs;s Fg;igfs;> $sq;fs;> fisfs; mfw;wg;gl Ntz;Lk;. gpd;du; RUs;

Jwg;gzj;ij cgNahfpj;J kz;khjpup ngwg;gl;l Ntz;Lk;. ,q;F Jwg;gzk;

,y;iyahapd;> %bafw;wg;gl;l upd; nghUj;jkhdjhFk;. upd;dpd; jpwe;j gFjpia

kz;zpy; itj;J mjd;kPJ gyifj;Jz;nlhd;iw itj;J mJ KOikahf

kz;zpy; mkpOk;tiu mOj;jp> Rw;wpAs;s kz;iz mfw;wp upd;dpDs; cs;s

kz;khjpupiag; ngwTk;.

ngwg;gl;l kz; khjpupapYs;s ePiu Mtpahf;fp mfw;w Ntz;Lk;. mjw;fhf

kz;khjpupiaf; fdypapy; itj;J khwhepiw ngwg;gLk; tiu ntg;gkhf;fTk;.

mjd;gpd;du; <u epiwf;Fk; cyu; epiwf;Fkpilapyhd tpj;jpahrj;ij kz;zpd;

cyu;epiwapd; rrjtPjkhff; fhl;Ltjd; %yk; kz;zpYs;s ePupd; msit

epu;zapf;f KbAk;. ,jw;fhfg; gpd;tUk; thrpg;Gf;fs; ngwg;gl Ntz;Lk;.

ghj;jpuj;jpd; epiw = m g

ghj;jpuk;+ kz;zpd; epiw = m
1
 g

ghj;jpuk; epiw  +  cyu; kz;zpd; epiw = m
2
 g

<uypg;Gr; rjtPjk; =

Nkw;gb fzpg;gPl;bd; %yk; kz;zpd; ePu;r; rjtPjj;ijj; Jzpayhk;.

kpd;flj;jhW Kiw - [pg;rk; Fw;wp Kiw kpd;flj;jhW Kiw - [pg;rk; Fw;wp Kiw kpd;flj;jhW Kiw - [pg;rk; Fw;wp Kiw kpd;flj;jhW Kiw - [pg;rk; Fw;wp Kiw kpd;flj;jhW Kiw - [pg;rk; Fw;wp Kiw (electrical conductivity method)

kz; <ukhf cs;s re;ju;g;gj;jpy; kz;zpD}lhf

kpd;rhuk; ghAk;. kpd;Ndhl;lk; flj;jg;glj;

Njitahd madhf;fj;jpw;F ePu; mtrpakhFk;.

madhf;fkile;j nghUspYs;s mad;fs; Neu;

kiw %yf;$Wfshy; ftug;gl;Lr; nry;y ePu;

Clfk; cjTk;. <uj;jpd; mstp;w;Fk; kpd;

flhj;jhWf;Fkpilapy; njhlu;G cs;sJ. ,jidg;

gad;gLj;jp kz;zpYs;s <uj;jpd; msit

msf;fyhk;. ,f;Nfhl;ghL [pg;rk; Fw;wp Kiwapy;

gad;gLfpd;wJ.

[pg;rk; Fw;wpapDs; Fwpj;j J}uj;jpy; kpd; fk;gpfs;

,uz;ilg; nghUj;jp ,t;Tgfuzj;ij mikf;

fyhk;. gpd;du; kz;zpy; <uk; msf;fg;gl

Ntz;ba Moj;jpy; Nkw;gb [pg;rk; Fw;wpfisg;

Gijj;J kpd;tha;fs; Clhf khwh kpd;Ndhl;lk; ghar; nra;ag;gLk;.

,t;Tgfuzk; gbtFf;if nra;ag;gl;l khdpapy; nghUj;jg;gl;Ls;sJ. ,jd;%yk;
kz;<uypg;gpd; msT msf;fg;gLk;. kz;zpy; ntt;NtW Moq;fspy; [pg;rk; Fw;wpfisg;
Gijg;gjd; %yk;> Nkw;gb xt;nthU Moj;jpYk; kz;zpd; <uj;jd;ikia vspjpy;

mwpayhk;.

glk; 3.16 : kz;zpd; ntt;NtWglk; 3.16 : kz;zpd; ntt;NtWglk; 3.16 : kz;zpd; ntt;NtWglk; 3.16 : kz;zpd; ntt;NtWglk; 3.16 : kz;zpd; ntt;NtW

Moq;fspy ; [pg ;rk ; Fw;w pfisMoq;fspy ; [pg ;rk ; Fw;w pfisMoq;fspy ; [pg ;rk ; Fw;w pfisMoq;fspy ; [pg ;rk ; Fw;w pfisMoq;fspy ; [pg ;rk ; Fw;w pfis

epWTjy;epWTjy;epWTjy;epWTjy;epWTjy;

kpd;flj;jhiw

m s t p L k ;

cgfuzk;ntt;NtW

Moq;fspy;

nghUj;jg;gl;l

[pg;rk;

Fw;wpfs;;
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,k;Kiw ctu;kz;Zf;Fg; nghUj;jkhdjy;y. ctu;j;jd;ik $ba kz;

ctu;j;jd;ikf;F mjpf czu;jpwd; cilajhy; [pg;rk; Fw;wpfSf;F Nkyjpfkhf

ieNyhd;> fd;dhu; Mfpatw;why; jahupf;fg;gl;l Ez;Lisf; Fw;wpfSk;

gad;gLj;jg;gLk;.

ntspf;fs ,Otpirkhdp ntspf;fs ,Otpirkhdp ntspf;fs ,Otpirkhdp ntspf;fs ,Otpirkhdp ntspf;fs ,Otpirkhdp (Field tensiometers) %yk; kz;zpd; <uj;jd;ikia%yk; kz;zpd; <uj;jd;ikia%yk; kz;zpd; <uj;jd;ikia%yk; kz;zpd; <uj;jd;ikia%yk; kz;zpd; <uj;jd;ikia

msj;jy;msj;jy;msj;jy;msj;jy;msj;jy;

,jd;%yk; kz;zpYs;s ePupd;

,Otpiria tsp fsj;jpy; itj;Nj

msf;fg;gLk;. ,J ePu;g;ghrdk;

toq;f Ntz;ba msitAk; fhy

,ilNtisAk; epUzapg;gjpy;

Kf;fpaj;Jtk; ngWfpd;wJ.

Ez;Lis ciwia fz;zhbf;

FohapDs; ,izj;J mjid

mKf;fkhdpAld; ,izg;gjd;

%yk; Nkw;gb ,Otpirkhdp

jahupf;fg;gl;Ls;sJ. fz;zhbf;

FohiaAk; Ez;Lis ciw

iaAk; G+uzkhf ePupdhy; epug;gp

tsp ,Wf;fkhFkhW %b %lg;gLk;. gpd;du;> Ez;Lis ciwAld; $ba gFjp

kz;zpy; Njitahd Mok; tiu GFj;jg;gLk;. mg;NghJ fz;zhbf; FohapDs;

cs;s ePu;> Ez;Lis ciwapDlhf kz;zpDs; nghrpAk;. ,t;thW ePu; nghrpTWjy;

ciwf;F mUfpy;; cs;s kz;zPupdJk; ciwapDs; cs;s ePupdJk; ,Otpir

rkkhFk; tiu eilngWk;.

mjd; gpd;du; ,t;tpU gFjpfSf;FkpilNa cs;s ePu; rkepiyia milAk;.
rkepiyia mile;j gpd;du;> ePupd; ,Otpiria mKf;fkhdpapdhy; msf;f
KbAk;. ,jd;%yk; kz;zpd; ePu; ve;jsT ,OtpirAilaJ vd mwpayhk;.

Nkw;gb ,OtpirkhdpapDs; tspf;Fkpo;fs; ,Uf;fhjthW njhlu;r;rpahd ePu;
ep;uy; ,Uf;ff;$bathW ePu; epug;gg;gl Ntz;Lk;. ,Otpirkhdp rpwg;ghfr; nraw;gLk;
tPr;R pH 2.9 - 0.0 tiuahFk;. pF 2.9  ,Yk; cau; ngWkhdq;fspy; cgfuzk;
nraypof;Fk; ntspf;fsj;jpy; ,j;jifa fUtpfisfg; nghUj;jp> mtw;iw ePu;g;ghrd
cgfuzq;fSld; njhlu;GgLj;Jtjd; %yk; Rakhf ,aq;Fk; ePu;g;ghrdj;
njhFjpfs; cUthf;fg;gl;Ls;sd. ,q;F kz;zpYs;s ePupd; ,Otpir ahNjDk;
pF ngWkhdj;jpYk; mjpfkhFk;NghJ Nkw;gb ,Otpirkhdp %yk; Rakhf
ePu;g;ghrd njhFjpfs; ,af;fg;gLk;.

ntspf;fs ,Otpirkhdpfs; kz;zpd; ctu;j;jd;ikf;Nfw;gr; nraw;gLtjpy;iy.
MfNt> ctu;j;jd;ikAs;s kz;zpd; <uj;jd;ikia msf;fTk; cgNahfpf;fyhk;.

,Otpirkhdpia twz;l ehl;fspy; cgNahfpf;Fk; NghJ mbf;fb ePupdhy;
epug;g Ntz;bapUj;jy; gpujp$ykhFk;. Ez;Lisg;ghfk; epyj;Jld; ed;F njhlhj
NghJ tspf;Fkpopfs;(air pockets) cUthff;$Lk;. cukpLk;NghJ ,J eilngWk;.
mt;thwhd re;ju;g;gq;fspy; ,Otpirkhdp Jyq;fkhl;lhJ. ,JTk; ,t;Tgfuzj;jpd;
gpujp$ykhFk;.

Njitahd NghJ mfw;wf;$ba
%b kz;;zpd; <uypg;G cwpQ;rg;
gLtjhy; Vw;gLk; cwpQ;ry;
mKf;fk; ,k;khdpapdhy;
fhl;lg;gLk;.

CLfhl;Lk;
Foha;

gPq;fhd;fsp
ciwapDs;
jq;fpAs;s
ePu;

gPq;fhd;
fspapdhy; Md
Ez;LisAs;s
ciw

khdpAk; ciwAk;
,izAk; Foha;

kz;Ez;Lisfs;

Ez;LisAs;s
ciwapd;
Rtu;

Jisfs;

kz;zp
Ys;s
nky;ypa
ePu;g;glyk;

ntspapYs;s kz;Jzpf;if
fSld; gPq;fhd; fsp ciw
apd; ngupjhf;fg;gl;l glk;

kz; Nkw;gug;G

cU 3.17 : ntspf;fs ,Otpir khdpcU 3.17 : ntspf;fs ,Otpir khdpcU 3.17 : ntspf;fs ,Otpir khdpcU 3.17 : ntspf;fs ,Otpir khdpcU 3.17 : ntspf;fs ,Otpir khdp
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epyj;jpw;F ePu; fpilf;Fk; topfs;epyj;jpw;F ePu; fpilf;Fk; topfs;epyj;jpw;F ePu; fpilf;Fk; topfs;epyj;jpw;F ePu; fpilf;Fk; topfs;epyj;jpw;F ePu; fpilf;Fk; topfs;

1. CLtbjy; 1. CLtbjy; 1. CLtbjy; 1. CLtbjy; 1. CLtbjy; (Infiltration)

kz;zpd; Nkw;gug;gpD}lhf ePu; GFjy; CLtbjy; vdg;gLk;. ,jpy; gy fhuzpfs;

nry;thf;Fr; nrYj;Jfpd;wd. kz;zpd; Nkw;gug;gpy; jhtug;gil cs;sNghJ mjpf

msT ePu; nghrpTWk;.

2. fPo;tbjy; 2. fPo;tbjy; 2. fPo;tbjy; 2. fPo;tbjy; 2. fPo;tbjy; (Percolation)

CLtbjypdhy; kz;zpy; cl;GFk; ePu;> kz;zpy; fPo;Kfkhfg; gazpj;jy; ,g;ngau;

ngWk;. ,jd;%yk; kz;zpd; fPo;gil ePiug; ngWk;.

kz;zpy; ePu; gazpf;Fk; Ntfk; kz;zpd; jpl;gj;jpw;F Vw;g NtWgLk;. ntt;NtW

,ioaikg;Gld; $ba kz;zpd; rkmsT ePu; Nru;f;fg;gLk;NghJ fspkz;zpYk;

ghu;f;f Ntfkhf kzy; kz;zpy; mjpf Moj;jpw;F tpiuthf ePu; gazpf;Fk;.

,jw;Ff; fhuzk; kzy; kz;zpy; Ez;Lisj; jd;ik mjpfkhtjhFk;. ,Uthl;b

kz; gw;wpf; fUJk;NghJ mjd; Ez;Lisj; jd;ik> Jisntspapd; msT> ePiu

cwpQ;Rjy;> Njf;fp itj;jy; Mfpad kzy; kz;Zf;Fk; fsp kz;Zf;Fk;

,ilg;gl;ljhFk;.

kz; ePiu ,of;Fk; topfs;kz; ePiu ,of;Fk; topfs;kz; ePiu ,of;Fk; topfs;kz; ePiu ,of;Fk; topfs;kz; ePiu ,of;Fk; topfs;

,J gy topfspy; epfOk;

1. Mokhd fPo; tbjy; (deep percolation)

2. Mtpahjy; ; (evaporation)

3. ePu;tbg;G

Xbtopjy; vd;gJ Nkw;gug;gpDlhf ePu; gha;e;NjhLjyhy; mJ kz;Zf;F ePu;

fpilf;Fk; KiwNah kz;zpypUe;J ePu; mfYk; KiwNah my;y. Mo; fPo;tbjypd;

NghJ ePu; epyj;jb ePu; kl;lj;jpy; NrUk;. ,q;F Ntu;j;njhFjpf;;Ff; fPohf ePu;

nry;fpd;wikahy; mjid tptrhauPjpapy; kz;zpyp;Ue;J ePu; mfYtjhff; fUjyhk;.

3.3  gapHr;nra;ifapy; kz; ,ioaikg;G> kz; jpl;gk; Mfpatw;wpd;3.3  gapHr;nra;ifapy; kz; ,ioaikg;G> kz; jpl;gk; Mfpatw;wpd;3.3  gapHr;nra;ifapy; kz; ,ioaikg;G> kz; jpl;gk; Mfpatw;wpd;3.3  gapHr;nra;ifapy; kz; ,ioaikg;G> kz; jpl;gk; Mfpatw;wpd;3.3  gapHr;nra;ifapy; kz; ,ioaikg;G> kz; jpl;gk; Mfpatw;wpd;

 nry;thf;F nry;thf;F nry;thf;F nry;thf;F nry;thf;F

kz; ,ioaikg;G (kz; ,ioaikg;G (kz; ,ioaikg;G (kz; ,ioaikg;G (kz; ,ioaikg;G (Soil texture)))))

kz;zpy; fhzg;gLk; fsp> milay;> kzy; Nghd;w fdpg;nghUl;fspd; rhu; E}w;W

tPjk; kz; ,ioaikg;G vdg;gLk;. jha;g;ghiwg;nghUs; thdpiyahyope;J kz;

cUthFk;NghJ> milay;> kzy;> fsp Mfpa fdpaj; Jzpf;iffs; cUthFk;.

mit ntt;NtW kz;fspy; ntt;NtW rjtPjq;fspy; fhzg;gLk;. kz;zpy;

fhzg;gLk; ,f;fdpaj; Jzpf;iffs; mtw;wpd; tpl;lj;ij mbg;gilahff; nfhz;L>

rUtNjr kz; tpQ;Qhdpfspd; rq;fj;jpdhy; (ISSS) ml;ltiz 3.4,y; fhl;bAs;sthW

tifg;gLj;jg;gl;Ls;sd.
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 kz; fdpg;nghUl; Jzpf;iffs; kz; fdpg;nghUl; Jzpf;iffs; kz; fdpg;nghUl; Jzpf;iffs; kz; fdpg;nghUl; Jzpf;iffs; kz; fdpg;nghUl; Jzpf;iffs; Jzpf;ifapd; tpl;lk; (Jzpf;ifapd; tpl;lk; (Jzpf;ifapd; tpl;lk; (Jzpf;ifapd; tpl;lk; (Jzpf;ifapd; tpl;lk; (mm)))))

 fw;fSk; guy;fSk; 2.0 ,Yk; mjpfk;

 ngUkzy; 2.0 - 0.2

 rpWkzy; 0.2 - 0.02

 milay; 0.02 - 0.002

 fsp 0.002 ,Yk;; FiwT

,f; fdpg;nghUl;fs; kz;zpy; fhzg;gLk; msTf;fika kz;zpd; ,ioaikg;G

jPu;khdpf;fg;gLk;.

kz; ,ioaikg;gpd; Kf;fpaj;Jtk;kz; ,ioaikg;gpd; Kf;fpaj;Jtk;kz; ,ioaikg;gpd; Kf;fpaj;Jtk;kz; ,ioaikg;gpd; Kf;fpaj;Jtk;kz; ,ioaikg;gpd; Kf;fpaj;Jtk;

01. nghUj;jkhd gapHfisj; njhpTnra;jy;.

02. epyk; gz;gLj;jy; cgfuzq;fisj; njupTnra;jy;.

03. nghUj;jkhd ePu;g;ghrd Kiwiaj; jpl;lkply;.

04. ePu;g;ghrd ,ilntspiaj; jPu;khdpj;jy;.

05. epyj;Jf;Fg; nghUj;jkhd ghj;jp tifiaj; jPu;khdpj;jy;.

06. kz;Zf;F ,lg;gLk; gris tif kw;Wk; ,lg;gLk; re;ju;g;gk; Mfpatw;iwj;

jPu;khdpj;jy;.

07. kl;fhg;G Kiwfisj; jpl;lkply;.

08. kz;zpDs; ePupd; CLUty; kw;Wk; kz; ePu;tbg;G Mfpad njhlu;ghd

tpsf;fj;ijg; ngWjy;.

09. kz;zpd; Ez;Lisj; jd;ik njhlu;ghd tpsf;fj;ijg; ngWjy;.

10. kz; mlu;j;jpapy; Vw;gLk; ghjpg;G.

kz; ,ioaikg;igj; jPu;khdpj;jy;kz; ,ioaikg;igj; jPu;khdpj;jy;kz; ,ioaikg;igj; jPu;khdpj;jy;kz; ,ioaikg;igj; jPu;khdpj;jy;kz; ,ioaikg;igj; jPu;khdpj;jy;

gy Kiwfspy; kz; ,ioaikg;igj; jPu;khdpf;f KbAk;. tFg;giwapy; gpd;tUk;

Kiwfisf; ifahsyhk;.

1. FohapKiw (Pipette method)
•  Fohap Kiw

•  ePukhdpKiw

•  milatpl;L tbj;J ePf;Fk; Kiw

2. cUisahf;fy; Kiw

1. Fohap Kiw 1. Fohap Kiw 1. Fohap Kiw 1. Fohap Kiw 1. Fohap Kiw (Pipette method)
• cyu;e;j kz;khjpupnahd;iwg; ngw;Wf;nfhs;f.

• mjidf; ifahy; ed;F Jshf;fp> 2 mm Jisnfhz;l mupjl;bdhy; mupj;Jf;

nfhs;f.

• 40g kz;iz epWj;J Kfitapy; vLj;J Ijurd; gunthl;irl;Lld; Nru;j;J

ePu;j;njhl;bapy; ,l;L Eiuj;jy; epw;Fk; tiu Vwj;jho 10 epkplk; #lhf;Ff.

• ,t;thW Nrjdg; gjhu;j;jq;fis mfw;wp> jahu;nra;j khjpupia xU Kfitapy;

,Lf.

• mjw;F 10 ml  Nrhbak; n`f;rh nkw;wh nghRNgw;W my;yJ Nrhbak;

Ijnuhl;irl;L my;yJ 10% mNkhdpak; Ijnuhl;irl;L kw;Wk; rpwpjsT

ePu; Mfpatw;iw ,Lf.

ml;ltiz 3.6 ml;ltiz 3.6 ml;ltiz 3.6 ml;ltiz 3.6 ml;ltiz 3.6 : ISSS kz; fdpg;nghUs; tifg;gLj;jy;kz; fdpg;nghUs; tifg;gLj;jy;kz; fdpg;nghUs; tifg;gLj;jy;kz; fdpg;nghUs; tifg;gLj;jy;kz; fdpg;nghUs; tifg;gLj;jy;
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• mf;fyitiaf; fyf;fpapdhy; my;yJ fz;zhb Nfhypdhy; 10 epkplq;fs; ed;F

fyf;Ff.

• 0.02 mm mupjl;bdhy; fiuriy tbj;J kzy;> fsp> milay; nfhz;l

fiuriy Ntwhf;fpf; nfhs;f (,jw;nfdf; fOT Nghj;jiyg; gad;gLj;jyhk;.)

• mf;fyitia 1000 ml msTr;rhbapy; ,l;Lf; nfhs;f.

• msTr;rhbapy; 1000 ml  mstPL tiu fha;r;rp tbj;j ePiu ,Lf.

• msTr;rhbapd; thiag; nghypj;jPd;jhspdhy; %b ,wg;gu;g; gl;b ,l;L

,Wf;fpa gpd;du; jiyfPohff; FYf;fp fyitia ed;F fyf;fpf; nfhs;f.

• 25 ml  Fohapnahd;iwg; ngw;W mjd; KidapypUe;J 10 cm cauj;jpy;

milahsnkhd;W ,l;Lf; nfhs;f

• fyf;fpa fiuriy Xa;tpy; ,Uf;ftpl;L 6 kzpj;jpahyk; 10 epkpl Neuj;jpd;

gpd;du; Fohapia  10 cm milahsk; tiu fiurypDs; mkpo;j;jp mf;

fiurypy; ,Ue;J 25 ml  (P) cwpQ;rpnaLj;J epiw mwpag;gl;l Glf;Fifapy;

,l;Lf; nfhs;f.

• gpd;du; msTr; rhbapd; 1000 ml milahsk; tiu ePiu ,l;Lf; fyf;fp

Xa;tpy; itj;J 3 epkplk; 42 nrf;fd;fspd; gpd;du; fiurypy; 25 ml (Q)  ia

vLj;J epiw mwpag;gl;l Glf;Fifapy; ,l;Lf;nfhs;f.

• Glf;Fifapy; ,lg;gl;l khjpupfis 1050C  ntg;gepiy nfhz;l Nghwizapy;

khwh epiw ngwg;gLk; tiu cyu;j;Jf.

• Nghwizapy; cyu;j;jpa kz; khjpupfis <uKyu;j;jpapy; (Decicator)  rpwpJ Neuk;
itj;J cyu;j;jg;gl;l kz; khjpupfspd; epiwia mwpe;J nfhs;f.

• kzy;> fsp> milay; Mfpatw;wpd; rjtPjq;fisj; jdpj;jdpNa fzpj;Jf;

nfhs;f.

fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;

fsp> milay; Jzpf;iffspd; rjtPjj;ijj; fzpj;jy;fsp> milay; Jzpf;iffspd; rjtPjj;ijj; fzpj;jy;fsp> milay; Jzpf;iffspd; rjtPjj;ijj; fzpj;jy;fsp> milay; Jzpf;iffspd; rjtPjj;ijj; fzpj;jy;fsp> milay; Jzpf;iffspd; rjtPjj;ijj; fzpj;jy;

ntw;Wg; Glf;Fifapd; epiw = w
1
g

Glf;Fif+ Nghwizapy; cyu;j;jg;gl;l kz;(Q) khjpupapd; epiw = w
2
 g

25 ml fiurypy; cs;s fsp> milay; Jzpf;iffspd; epiw = (w
2 
- w

1
 ) g

1000 ml fiurypy; cs;s fsp> milay; Jzpf;iffspd; epiw = (w
2 
- w

1
 ) X 1000g

        25

40 g kz; khjpupapYs;s fsp> milay; Jzpf;iffspd; epiw = A g

fsp> milay; Jzpf;iffspd; rjtPjk; (X %) = A g X 100

   40

fsp kz;zpd; rjtPjj;ijj; Jzpjy;fsp kz;zpd; rjtPjj;ijj; Jzpjy;fsp kz;zpd; rjtPjj;ijj; Jzpjy;fsp kz;zpd; rjtPjj;ijj; Jzpjy;fsp kz;zpd; rjtPjj;ijj; Jzpjy;

ntw;Wg; Glf;Fifapd; epiw = w
3 
 g

Glf;Fif+ Nghwizapy; cyu;j;jg;gl;l kz; khjpupapd;(P) epiw = w
4
 g

25 ml fiurypy; cs;s fsp> milay; Jzpf;iffspd; epiw = (w
4 
- w

3
 ) g

1000 ml fiurypy; cs;s fsp> milay; Jzpf;iffspd; epiw = (w
4 
- w

3
 ) X 1000g

        25
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40g kz; khjpupapy; fsp> milay; Jzpf;iffspd; epiw = B g

fsp> milay; Mfpa Jzpf;iffspd; rjtPjk; (Y %) =B x 100 g

     40

milay; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;milay; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;milay; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;milay; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;milay; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;

milay; Jzpf;iffspd; rjtPjk; (Z %) = X - Y

kzy; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;kzy; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;kzy; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;kzy; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;kzy; Jzpf;iffspd; rjtPjj;ijj; Jzpjy;

kzy; rjtPjk; + fsp rjtPjk; + milay; rjtPjk; = 100

kzy; Jzpf;iffspd; rjtPjk; = 100 - X

,t;thW fzpj;Jg; ngwg;gLk; rjtPjq;fspd; mbg;gilapy; kz; ,ioaikg;igj;

jPu;khdpg;gjw;F ,ioaikg;G Kf;Nfhzpiag; gad;gLj;jyhk;.

,ioaikg;G Kf;Nfhzp,ioaikg;G Kf;Nfhzp,ioaikg;G Kf;Nfhzp,ioaikg;G Kf;Nfhzp,ioaikg;G Kf;Nfhzp

%d;W gf;fq;fspYk; KiwNa kzy;>

fsp > milay; Mfpatw ;w pd ;

E}w;WtPjq;fs; 0 - 100 tiu

Fwpf;fg;gl;l rkgf;f Kf;Nfhzpia

,ioaikg;G Kf;NfhzpahFk;.

,ioaikg ;G Kf ;Nfhzpiag ;,ioaikg ;G Kf ;Nfhzpiag ;,ioaikg ;G Kf ;Nfhzpiag ;,ioaikg ;G Kf ;Nfhzpiag ;,ioaikg ;G Kf ;Nfhzpiag ;

gad;gLj;jp kz; ,ioaikg;Ggad;gLj;jp kz; ,ioaikg;Ggad;gLj;jp kz; ,ioaikg;Ggad;gLj;jp kz; ,ioaikg;Ggad;gLj;jp kz; ,ioaikg;G

tifiaj ; j P u ; khd pg ; gjw ;Fg ;tifiaj ; j P u ; khd pg ; gjw ;Fg ;tifiaj ; j P u ; khd pg ; gjw ;Fg ;tifiaj ; j P u ; khd pg ; gjw ;Fg ;tifiaj ; j P u ; khd pg ; gjw ;Fg ;

g pd ;tUk ;  gbKiwfisf ;g pd ;tUk ;  gbKiwfisf ;g pd ;tUk ;  gbKiwfisf ;g pd ;tUk ;  gbKiwfisf ;g pd ;tUk ;  gbKiwfisf ;

iff;nfhs;f.iff;nfhs;f.iff;nfhs;f.iff;nfhs;f.iff;nfhs;f.

01. kz; ,ioaikg;igj; jPu;khdpg;gjw;fhd gupNrhjidapy; Kjypy; ngwg;gl;l

kzy; rjtPjj;ij ,ioaikg;G Kf;NfhzpapYs;s kzy; gf;fj;jpy; Fwpj;Jf;

nfhs;f.

02. me;jg; Gs;spapypUe;J milay; gf;fj;Jf;Fr; rkhe;jukhff; NfhNlhd;iw

tiuf.

03. mt;thNw milay; rjtPjj;ijAk; milay; gf;fj;jpy; Fwpj;Jf;nfhs;f.

04. me;jg; Gs;spapypUe;J fspg;gf;fj;Jf;Fr; rkhe;jukhff; Nfhnlhd;iw

tiuf.

05. mt;thNw fspr;rjtPjj;ij cupa gf;fj;jpy; Fwpj;Jf; nfhs;f.

06. me;jg; gf;fj;jpypUe;J kzy; gf;fj;Jf;Fr; rkhe;jukhff; Nfhnlhd;iw

tiuf.

07. %d;W NfhLfSk; xd;iwnahd;W ntl;Lk; Gs;spapYs;s ,ioaikg;G

tifNa me;j kz;zpd; ,ioaikg;G tifahFk;.

f
s
p r
j
t
Pj
k
;

kzy; rjtPjk;

kzy;kzy;kzy;kzy;kzy;
,Uthl ; b,Uthl ;b,Uthl ;b,Uthl ;b,Uthl ;b
kzy;kzy;kzy;kzy;kzy;

kzy;kzy;kzy;kzy;kzy;
,Uthl ; b,Uthl ;b,Uthl ;b,Uthl ;b,Uthl ;b

kzy; fspkzy; fspkzy; fspkzy; fspkzy; fsp
,Uthl;b,Uthl;b,Uthl;b,Uthl;b,Uthl;b

,Uthl ;b,Uthl ;b,Uthl ;b,Uthl ;b,Uthl ;b milay ;milay ;milay ;milay ;milay ;
,Uthl ; b,Uthl ;b,Uthl ;b,Uthl ;b,Uthl ;b

milay ;milay ;milay ;milay ;milay ;

milay ;milay ;milay ;milay ;milay ;

fsp ,Uthl ;bfsp ,Uthl ;bfsp ,Uthl ;bfsp ,Uthl ;bfsp ,Uthl ;b

fspfs pfs pfs pfs p

,Uthl ;b,Uthl ;b,Uthl ;b,Uthl ;b,Uthl ;b

milay ;milay ;milay ;milay ;milay ;

fs pfs pfs pfs pfs pkzy;kzy;kzy;kzy;kzy;

fs pfs pfs pfs pfs p

fs pfs pfs pfs pfs p

m
i
l
a
y
; 
rj
t
Pj
k
;

 cU 3.18 : ,ioaikg;G Kf;NfhzpcU 3.18 : ,ioaikg;G Kf;NfhzpcU 3.18 : ,ioaikg;G Kf;NfhzpcU 3.18 : ,ioaikg;G Kf;NfhzpcU 3.18 : ,ioaikg;G Kf;Nfhzp
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,ioaikg;G tif,ioaikg;G tif,ioaikg;G tif,ioaikg;G tif,ioaikg;G tif   kzy;   kzy;   kzy;   kzy;   kzy; %     milay;      milay;      milay;      milay;      milay; %   fsp    fsp    fsp    fsp    fsp %

fspkz;         20 20 60

milay; ,Uthl;b kz; 20 70 10

kzy; ,Uthl;b kz; 65 25 10

,Uthl;b kz; 40 40 20

ePukhdp Kiw ePukhdp Kiw ePukhdp Kiw ePukhdp Kiw ePukhdp Kiw (Hydrometer method)

,J nghapnfh]; vd;gtuhy; mwpKfQ; nra;ag;gl;l KiwahFk;. khjpupia

,yFthfj; jahu; nra;a Kbjy;> FWfpa Neuj;jpDs; gupNrhjid nra;a Kbjy;

Mfpad fhuzkhf ,J ,yFthd Kiwahff; nfhs;sg;gLfpwJ.

,e;j Kiwapy; gpd;tUk; gbKiwfs; iff;nfhs;sg;gLk;.

• NghjpasT kz;khjpupia epWj;J vLj;jy;

a. kzy; kz; vdpd; 100g I epWj;njLf;f
b. NtW tif kz;fnsdpd; (fsp / ,Uthl;b) 50 g tPjk; epWj;njLf;f

• kz;zpd; <uypg;gpd; msit mwpe;Jnfhs;s NtW cg khjpupiag;

gad;gLj;Jf.

• ngwg;gl;l kz; khjpupf;F 5% fy;fd; fiuriyr; (Nrhbak; n`f;fh

nkw;wh nghRNgw;W) Nru;j;J 12 kzp Neuk; Cwtply;. (tFg;gpy;

gupNrhjidia Nkw;nfhs;Sk; NghJ 10 epkplk; itg;gJ

NghJkhdjhFk;.)

• Nkw;Fwpj;j khjpupia cNyhfg; ghj;jpunkhd;wpy; vLj;Jg; nghwpKiwf;fyf;fpapd;

cjtpAld; epkplj;Jf;F 16 000 Rw;Wf;fs; vd;w fjpapy; ,uz;L epkplk; fyf;Fjy;.

(tFg;giwapy; ,e;j gupNrhjidia Nkw;nfhs;Sk; NghJ fz;zhbf;

Nfhypdhy; 10 epkplq;fs; fyf;Fjy; NghJkhdJ)

• mf;fiuriy 1 yPw;wu; msTr;rhbapy; ,l;L 1 yPw;wu; milahsk; tiu

fha;r;rptbj;j ePiur; Nru;f;fTk;.

• rhbapd; thia ed;F %b jiyfPohf ftpo;j;J epkpu;j;jp 1 yPw;wu; milahsk;

tiu fha;r;rptbj;j ePiu ,Lf.

• rhbapd; thia ed;F %b> Gul;bg;Gul;b rpy jlitfs; ed;F FYf;Ff.

• Fkpo;fs; ciltjw;Fr; rpy Jsp Viky; mw;fNfhy; ,Lf.

• gpd;tUk; Kiwapy; thrpg;igg; ngw;Wf;nfhs;f

• ISSS  Kiwf;fika (International Soil Science Society)

fiuriy Xa;tpy; itj;J 2 epkplq;fspYk; ,uz;L kzpj;jpahyq;fspYk;

thrpg;Gf;fisg; ngw;W gpd;tUkhW Fwpj;Jf; nfhs;syhk;

40 epkp;l nrf;fdpy; ePukhdp mkpOk; cauk; } H
1

2 epkplj;jpy; ePukhdp mkpOk; cauk; } H
2

2 kzpj;jpahyj;jpy; ePukhdp mkpOk; cauk; } H
3

kz; khjpupapd; cyu;epiw } Ms

ml;ltiz 3.5 : gy;NtW kz; ,ioaikg;G tiffspy; cs;s kzy;> fsp> milay;ml;ltiz 3.5 : gy;NtW kz; ,ioaikg;G tiffspy; cs;s kzy;> fsp> milay;ml;ltiz 3.5 : gy;NtW kz; ,ioaikg;G tiffspy; cs;s kzy;> fsp> milay;ml;ltiz 3.5 : gy;NtW kz; ,ioaikg;G tiffspy; cs;s kzy;> fsp> milay;ml;ltiz 3.5 : gy;NtW kz; ,ioaikg;G tiffspy; cs;s kzy;> fsp> milay;

     Mfpatw;wpd; rjtPjk;     Mfpatw;wpd; rjtPjk;     Mfpatw;wpd; rjtPjk;     Mfpatw;wpd; rjtPjk;     Mfpatw;wpd; rjtPjk;
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fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;

ISSS  Kiw

kzy; rjtPjk;      } 

fsp rjtPjk;         } 

milay; rjtPjk;   } 100 - ^kzy;+ fsp rjtPjk;)

,jd;NghJ kz;khjpupapd; cyu;epiw> gad;gLj;jpa Kiw (ISSS my;yJ NtWKiw)

gpupj;njLf;fg;gl;l rjtPjk; Mfpad rupahff; fhl;lg;gl Ntz;Lk;.

ngwg;gLk; rjtPjq;fspd; mbg;gilapy; kz; ,ioaikg;G Kf;NfhzpapypUe;J

kz; ,ioaikg;G tifiaj; jPu;khdpf;fyhk;.

cUisahf;fy; KiwcUisahf;fy; KiwcUisahf;fy; KiwcUisahf;fy; KiwcUisahf;fy; Kiw
,ioaikg;igj; Jzptjw;Fupa ,lj;jpypUe;J 50 - 100 fpuhk; epiwAila

kz;izg; ngw;W ePupl;L khgps; msT cUz;ilfshf;fpf; nfhs;f. me;j

cUz;ilfis cs;sq;iffSf;fp;ilapy; itj;J 3 - 4 mm cUisfshf;fpf;

nfhs;f. gpd;du; me;j cUisfis Nkhjpuq;fshf mikf;f KaYf. Nkhjpuq;fshf

mikf;f KbAkh ,y;iyah my;yJ cUisfs; cilfpd;wdth ,y;iyah

vd;gjd; mbg;gilapy; mk;kz;zpd; ,ioaikg;igj; Jzpayhk;.
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    kz;;
,ioaikg;G

cUisapd;
 tbtk;

Nkhjpuj;jpd;
 tbtk;

tptuk;

fspfspfspfspfsp

Ez;zpa ,ioaikg;Gf;

nfhz;l kz;

fsp - ,Uthl;bfsp - ,Uthl;bfsp - ,Uthl;bfsp - ,Uthl;bfsp - ,Uthl;b

eLj;ju Ez;

,ioaikg;G nfhz;l

kz;

milay;-,Uthl;bmilay;-,Uthl;bmilay;-,Uthl;bmilay;-,Uthl;bmilay;-,Uthl;b

my;yJ ,Uthl;bmy;yJ ,Uthl;bmy;yJ ,Uthl;bmy;yJ ,Uthl;bmy;yJ ,Uthl;b

eLj;ju nrhunrhug;ghd

,ioaikg;Gf; nfhz;lJ

vdpDk; Jzpf;iffs;

$ba kz;

kzy; - ,Uthl;bkzy; - ,Uthl;bkzy; - ,Uthl;bkzy; - ,Uthl;bkzy; - ,Uthl;b

nrhunrhug;ghd

,ioaikg;Gila kz;

kzy; kz;kzy; kz;kzy; kz;kzy; kz;kzy; kz;

kzy; nrhunrhug;ghd

,ioaikg;Gila kz;

tisankhd;iw

,yFtpy;

jahupf;fyhk;

tisaj;jpy;

,ilf;fpilNa

ntbg;Gj; Njhd;Wk;

tisak;

Jz;Lfshf

cilAk;

tisak; jahupf;f
KbahJ.
cUisahf;Fk;NghJ
Jz;Lfshf
cilAk;

cUisnahd;iwNah

tisankhd;iwNah

jahupf;f KbahJ

ml;ltiz 3.3 : cUisahf;fy; Kiwapy; kz; ,ioaikg;ig gUkl;lhf jPu;khdpj;jy;ml;ltiz 3.3 : cUisahf;fy; Kiwapy; kz; ,ioaikg;ig gUkl;lhf jPu;khdpj;jy;ml;ltiz 3.3 : cUisahf;fy; Kiwapy; kz; ,ioaikg;ig gUkl;lhf jPu;khdpj;jy;ml;ltiz 3.3 : cUisahf;fy; Kiwapy; kz; ,ioaikg;ig gUkl;lhf jPu;khdpj;jy;ml;ltiz 3.3 : cUisahf;fy; Kiwapy; kz; ,ioaikg;ig gUkl;lhf jPu;khdpj;jy;

kz ; j p l ; gk ;  kz ; j p l ; gk ;  kz ; j p l ; gk ;  kz ; j p l ; gk ;  kz ; j p l ; gk ;  (Soil Consistance)

kz; fl;bnahd;wpd; kPJ Fwpg;gpl;lsT tpiriag; gpuNahfpj;J mt; tpiriag;

gbg;gbahf mjpfupf;Fk;NghJ Fwpg;gpl;lnjhU re;ju;g;gj;jpy; mJ cilAk;. ,t;thW

ciltjw;F vjpuhf kz;fl;b nfhz;Ls;s jilNa kz; jpl;gk; vdg;gLk;. kz;

cyu;epiyapy; cs;sNghJk; <uypg;ghd epiyapy; cs;sNghJk; kz; jpl;gkhdJ

NtWgLk;. kz; jpl;gk; gy;NtW gupkhzq;fspy; tpsf;fg;gLk;. mitahtd>

kz;zpd; fbdj; jd;ik  - kpff;fbdkhdJ> fbdkhdJ> ,sf;fkhdJ

vd;wthW $wg;gLk;.

kz;zpd; ,Wf;fj; jd;ik - kz; Jzpf;iffspd; xd;wpize;j jd;ikNa

,JthFk;. kpf ,Wf;fkhd jd;ik>

,Wf;fkhd jd;ik vd;wthW $wg;gLk;.

nefpo; jd;ik  - tpiriag; gpuNahfpj;J cUtj;ij khw;wf;

$ba jd;ikNa ,JthFk;. fspkz; kpf nefpo;thdJ.

kzy;kz; nefpo;thdjy;y.
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xl;Le; jd;ik  - ,J Vida nghUl;fSld; gpizaf; $ba

jd;ikahFk;. fspkz; ,j;jd;ikia mjpfk;

nfhz;Ls;sJ.

,jw;fika kz;zhdJ cyu;thd epiyapYk;> taw;nfhs;ssT epiy <uypg;gpYk;

cs;sNghJ mjd; fbdj;jd;ik> ,Wf;fkhd jd;ik> nefpo;jd;ik> xl;Le; jd;ik

Mfpad guprPypf;fg;gl;L kz;jpl;gk; Fwpg;gplg;gLk;.

kz;jpl;gk; tp;trhaj;jpy; Kf;fpaj;Jtk; ngWk; tpjk;kz;jpl;gk; tp;trhaj;jpy; Kf;fpaj;Jtk; ngWk; tpjk;kz;jpl;gk; tp;trhaj;jpy; Kf;fpaj;Jtk; ngWk; tpjk;kz;jpl;gk; tp;trhaj;jpy; Kf;fpaj;Jtk; ngWk; tpjk;kz;jpl;gk; tp;trhaj;jpy; Kf;fpaj;Jtk; ngWk; tpjk;

• kz;zpd; ,Wf;fkhd jd;ik jhtu Ntu; tsu;r;rpapy; ghjpg;ig Vw;gLj;Jk;.

,jw;fika ,Wf;fkhd kz;fs; fpoq;Fg; gapu;r;nra;ifia Nkw;nfhs;sr;

rpwe;jdtd;W.

• kz;izg; gz;gLj;jg; nghUj;jkhd re;ju;g;gj;ijj; jPu;khdpj;jy;

c-k;: fspkz; cyu;thf cs;sNghJ ,Wf;fkhff; fhzg;gLk;. <uypg;ghf

cs;sNghJ xl;Le;jd;ik nfhz;ljhff; fhzg;gLk;. eLj;ju <uypg;ghd

epiyapy; cilaf; $baJ.

• gz;gLj;jy; cgfuzq;fisj; jPu;khdpj;jy;.

3.4 gapu;r;nra;ifapy; kz; fl;likg;G> kz; epwk; Mfpatw;wpd; nry;thf;F3.4 gapu;r;nra;ifapy; kz; fl;likg;G> kz; epwk; Mfpatw;wpd; nry;thf;F3.4 gapu;r;nra;ifapy; kz; fl;likg;G> kz; epwk; Mfpatw;wpd; nry;thf;F3.4 gapu;r;nra;ifapy; kz; fl;likg;G> kz; epwk; Mfpatw;wpd; nry;thf;F3.4 gapu;r;nra;ifapy; kz; fl;likg;G> kz; epwk; Mfpatw;wpd; nry;thf;F

kz; fl;likg;G kz; fl;likg;G kz; fl;likg;G kz; fl;likg;G kz; fl;likg;G (Soil structure)

kz;zpy; fhzg;gLk; kzy;> fsp> milay; Nghd;w mbg;gilj; Jzpf;iffs;
nghJthfj; jdpj;jdpahff; fhzg;gLtjpy;iy. mit gpizg;Gf; fhuzpfshy;
gpizf;fg;gl;L epiyahd kz;jpus; xOq;fike;J fhzg;gLk;. ,e;j ep;iyahd
mikg;Gf;fs; ,uz;lhk;epiyj; Jzpf;iffs; vdg;gLk;. ,t;thW mbg;ilj;
Jzpf;iffs; ,uz;lhk; epiy Jzpf;iffshf khwpAs;s mikg;Gf;fNs kz;
fl;likg;G vdg;gLk;.

kz; Jzpf;iffs;> Nrjdg; gjhu;j;jq;fs;> ,Uk;G xl;irl;L> fhgNdw;Wf;fs;> fsp>
rpypf;fh Nghd;w gpizg;Gf; fhuzpfspdhy; xd;whfg; gp;izf;fg;gLtjdhy; ,uz;lhk;
epiyj; Jzpf;iffs; cUthFk;.

,yq;ifapy; mjpfstpw; fhzg;gLk; kz; fl;likg;G tpjq;fs;,yq;ifapy; mjpfstpw; fhzg;gLk; kz; fl;likg;G tpjq;fs;,yq;ifapy; mjpfstpw; fhzg;gLk; kz; fl;likg;G tpjq;fs;,yq;ifapy; mjpfstpw; fhzg;gLk; kz; fl;likg;G tpjq;fs;,yq;ifapy; mjpfstpw; fhzg;gLk; kz; fl;likg;G tpjq;fs;

kz; gf;fg;ghu;itapy; Nkw;gug;gpYs;s gilfspy; kz;zhdJ rpWkzpAUthdjhff;
fhzg;gLtJld; fPohd gilfspy; Nfhztbthd fl;likg;igf; nfhz;bUf;Fk;.
Gjpjhf ntl;lg;gl;l Fopapy; my;yJ kz; jpl;bd; gf;fthl;lhd gFjpapy; Fwpg;gpl;l
fhyk; cyu;e;j gpd;du;> kz; gilfspd; fl;likg;ig mtjhdpf;f KbAk;.

kz;zpd; fl;likg;G myF %d;W ,ay;Gfspd; mbg;gilapy; tptupf;fg;gLk;.
1. tbtk;1. tbtk;1. tbtk;1. tbtk;1. tbtk;
,jd;%yk; kz;fl;likg;gpd; tbtk; tptupf;fg;gLk;. tbtj;Jf;F mika kz;
fl;likg;G tiffs; gy tifg;gLk;.

a. rpWkzpAU - nghJthfj; Jzpf;ifapd; tpl;lk; 0.5 mm (< 0.5 cm) ,Yk; mjpfkhff;
  (granular) fhzg;gLtJld; ,it rpW kzpfshff; fhzg;gLk;. nghJthf

kz; gf;fg;ghu;itapd; Ntu;j;njhFjpf;F mz;kpj;j gpuNjrq;fspy;
fhzg;gLk;.
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b. Fw;wpAU - ,it Nfhztbtf; Fw;wpfs;> cgNfhz tbtf; Fw;wpfs;
  (blocky) vd tifg;gLj;jg;gLk;. Jzpf;iffspd; tpl;lk; 1.5 - 5.00 cm

MFk;.

c. mupaTU - epiyf;Fj;jhd mupaTU> fk;;gq;fshf kz;zpy; fhzg;gLk;.
  (prismatic) kz; gf;fg;ghu;itapd; fPohd gilfspy; fhzg;gLk;.

d. epuYU - epiyf;Fj;jhd fk;gq;fs; Nghd;W kz;zp;y; fhzg;gLk;.
  (columnar) tws;epyg; gpuNjrq;fspy; fhzg;gLk;.

e. jl;LU - nky;ypa jl;Lfshf kz;zp;y; fpilthf;fpy; gilgilahff;
  (platy) fhzg;gLk;. khWk; epyf;fPo; ePu;kl;lk; nfhz;l kw;Wk;

cgfuzq;fs;> tpyq;Ffs; Mfpad fhuzkhf kz;
,Wf;fkiltjdhy; ,t;thwhd fl;likg;G cUthFk;.

f. jdpkzpAU - kz; Jzpf;iffs; xd;Wlndhd;W xl;bathW fhzg;glhik
 (single grained) fhuzkhfj; jdpkzpfshf kz; Jzpf;iffs; ,yFtpy;

cilAk;. nghJthf kzy; kz;zpy; ,t;thwhff;
fhzg;gLk;. ,J fl;likg;G mw;w kz; vd tifg;gLj;jg;gLk;.

jdp;kzpAU> Fw;wpAU> epuYU Mfpa fl;likg;Gf;fs; ,yq;ifapy; mjpfstpw;

fhzg;gLk;.

2. tFg;G (msT)2. tFg;G (msT)2. tFg;G (msT)2. tFg;G (msT)2. tFg;G (msT)

,jd;%yk; kz; fl;likg;G msT tptupf;fg;gLk;. mstpd; mbg;gilapy; kz;

fl;likg;ig kpf Ez;zpaJ> Ez;zpaJ> eLj;jukhdJ> fuLKulhdJ> kpff;

fuLKulhdJ vd tptupf;fyhk;.

3. juk; 3. juk; 3. juk; 3. juk; 3. juk; (Grade)

,jd;%ykhf kz;fl;likg;ghdJ vt;tsT ,Wf;fkhfg; gpizf;fg;gl;Ls;sJ vd

tptupf;fg;gLk;. fl;likg;gpd; njspthfj; njupAk; jd;ik> cWjpahd jd;ik>

fl;likg;Gfs; gpizf;fg;gl;Ls;s jd;ik Mfpatw;wpd; mbg;gilapy; tptupf;fg;gLk;.

juj;jpw;F mika kz;iz fl;likg;Gf; nfhz;lJ> mw;wJ vd gpujhdkhf

,uz;lhf tifg;gLj;jyhk;.

����� fl;likg;G mw;w kz; fl;likg;G mw;w kz; fl;likg;G mw;w kz; fl;likg;G mw;w kz; fl;likg;G mw;w kz;

kz;Jzpf;iffs; xd;Wlndhd;W gpizahJ jdpkzpAUthff; fhzg;gLk; kz;

,aw;ifahdJ. ngUk;ghYk; mjpf kzy; nfhz;l kz;zpy; ,t;thwhd

epiyAz;L.

cUcUcUcUcU 3'19 #  3'19 #  3'19 #  3'19 #  3'19 # ntt;NtW kz; fl;likg;Gfs;ntt;NtW kz; fl;likg;Gfs;ntt;NtW kz; fl;likg;Gfs;ntt;NtW kz; fl;likg;Gfs;ntt;NtW kz; fl;likg;Gfs;

epuYU (columnar) jl;LU (platy)      jdpkzpAU (single grained)

kzpAU (granular) Fw;wpAU (blocky) mupaTU (prismatic)
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����� fl;likg;igf; nfhz;l kz;fs; fl;likg;igf; nfhz;l kz;fs; fl;likg;igf; nfhz;l kz;fs; fl;likg;igf; nfhz;l kz;fs; fl;likg;igf; nfhz;l kz;fs;
kz;Jzpf;iffs; xd;Wlndhd;W gp;ize;Js;s NghJ mtw;wpd; gpizg;Gr; rf;jpapd;
mbg;gilapy; NkYk; %d;W tifahfg; gpupf;fg;gLk;. mitahtd:

1. eypthdJ1. eypthdJ1. eypthdJ1. eypthdJ1. eypthdJ
kz; jpus;fis ,yFthf NtWgLj;jp mwpa KbahJ. tpNrlkhf <uypg;ghd
kz;zpy; ,tw;iwf; fhz;gJ fbdkhFk;. kz; clypypUe;J NtWgLj;jf; $ba
fl;likg;G uPjpahd jpus;fspd; vz;zpf;if kpff; FiwthdjhFk;.

2. eLj;jukhd2. eLj;jukhd2. eLj;jukhd2. eLj;jukhd2. eLj;jukhd
kz; clypy; cs;sNghJ fl;likg;ig mtjhdpf;fyhk;. mjpfsthd fl;likg;Gf;fis
cilahJ Ntwhf;fpf; nfhs;syhk;.

3. fbdkhd3. fbdkhd3. fbdkhd3. fbdkhd3. fbdkhd
,q;F mjpf vz;zpf;ifahd kz;Jzpf;iffs; xd;W Nru;e;J kpfg; ngupa
fl;likg;G cUthFk;. mjpf fspiaf; nfhz;l kz;zpy; ,t;thwhd
epiyikiaf; fhzyhk;.

kz;fl;likg;G cUthjy;kz;fl;likg;G cUthjy;kz;fl;likg;G cUthjy;kz;fl;likg;G cUthjy;kz;fl;likg;G cUthjy;

kz; nfhz;Ls;s gUj;jy;> RUq;Fjy; ,ay;G kw;Wk; xl;Le;jd;ik nfhz;l
gjhu;j;jq;fspd; Nru;f;if Mfpatw;why; fl;likg;igf; nfhz;l kz; jpus;fs;
cUthFk;. kz; <uypg;gilAk;NghJ Vw;gLk; tPf;fk; cyUk;NghJ Vw;gLk; RUf;fk;
Mfpad fhuzkhf kz;zpYs;s eypthd gFjpfspDlhf ntbg;G Vw;gLk;.
Nrjdg;gjhu;j;jk;> ,Uk;G xl;irl;L> fsp> fhgNdw;W> rpypf;fh Mfpad fhuzkhf
,t;ntbg;GfspD}f ,ilj;njhlu;Gfs; fhzg;gLk;. kz; RUq;Fk;NghJ Vw;gLk;
,Oitia ePf;Ftjw;F ntbg;G Vw;gLk;. ,jd; fhuzkhf kz;zhdJ Ie;J
my;yJ MW Kfq;fs; nfhz;ljhf cilAk;. kz;zhdJ neLf;FKfkhf
tPq;Fjy;> RUq;Fjy; Mfpatw;Wf;F cs;shFk;NghJ kz;Nkw;gug;G tspf;Fj;
jpwe;j epiyapy; fhzg;gLk;. ,jdhy; tPf;fk;> RUf;fk;> mKf;fk;> ,Oit vd;gtw;why;
kz;zpy; ntbg;G Vw;gLtjpy;iy. ,jdhy; kz; mupaTU> NfhzTU Mfpa
tbtq;fs; Njhd;Wk;. tpNrlkhff; fsp mjpfk; nfhz;l kz;fspy; gpw;fhyq;fspy;
fpilahf ntbg;G Vw;gLtjdhy; jpz;kTUthd fl;likg;Gfs; Vw;gLk;. Nkw;gug;gpy;
kzpAUthd fl;likg;G Vw;gLk; . kz; Jzpf ;iffs; fdpg ;nghUs;>
Nrjdg;nghUl;fshy; xd;whfg; gpizf;fg;gl;L> fPo; kz;izg; Nghd;Nw ,q;F
NfhzTU> mupaTU Nghd;w $upa tpsp;k;Gfs; nfhz;l kz; jpus;fs; cUthFk;.
vdpDk;> gpd;du; nfhwpj;Jz;zpfs;> kz; GOf;fs; kw;Wk; gapu;r;nra;if
eltbf;iffs; fhuzkhf ,f;fl;likg;Gf;fs; xd;Wlndhd;W NkhJifailtjdhy;
$upa tpspk;Gfs; kOq;fp kzpAU mikg;Gf;fs; Njhd;Wk;.

kz;fl;likg;Gf; Fiyjy;kz;fl;likg;Gf; Fiyjy;kz;fl;likg;Gf; Fiyjy;kz;fl;likg;Gf; Fiyjy;kz;fl;likg;Gf; Fiyjy;

kz;fl;likg;Gf; Fiytila gpujhd fhuzkhf Na+ mad; tpsq;FfpwJ. kz;
Jzpf;iffspd; Nkw;gug;gpYs;s kiwNaw;wq;fis eLepiyahf;f Nrhbak;
mad;fspdhy; KbahJ NghFk;. MfNt> kz;zpy; Nrhbak; mad;fs; mjpfstpw;
fhzg;gLk;NghJ kz; Jzpf;iffspd; Nkw;gug;gpy; rkdhd kiwNaw;wq;fs;
fhzg;gLk;. ,jd; fhuzkhf kz; Jzpf;iffs; xd;wpypUe;njhd;W js;sg;gLk;.
,jdhy; kz; fl;likg;G FiyAk;. ,t;thW fiye;J nry;Yk; fsp kw;Wk; rpW
Nrjdf; $o;j;Jzpf;iffs; ePUld; fiue;J nrd;W kz;zpy; cs;s Jisfs;
milgLk;. ,jdhy; mjpfsT Nrhbaj;ijf; nfhz;l kz;zp;y; fl;likg;G
FiytJld; Jisfs; milgLtjdhy; kz;zpD}lhf ePu; cl;Gfkhl;lhJ. ,jdhy;
kz; cyu;tile;J kz;zpd; kPJ nghUf;F Vw;gLk;.
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kz; fl;likg;igj; jPu;khdpj;jy;kz; fl;likg;igj; jPu;khdpj;jy;kz; fl;likg;igj; jPu;khdpj;jy;kz; fl;likg;igj; jPu;khdpj;jy;kz; fl;likg;igj; jPu;khdpj;jy;

tspapy; cyu;j;jg;gl;l 2 kg epiw nfhz;l kz;fl;bia 2m cauj;jpypUe;J rPnke;Jj;

jiuapd; kPJ RahjPdkhf tpo tpLk;NghJ> mJ Jz;Lfshf cilAk;. ,t;thW

cilAk; Jz;Lfspd; tbtj;Jf;F mika kz; fl;likg;Gj; jPu;khdpf;fg;gLk;.

gapu;r;nra;ifapy; kz;fl;likg;gpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz;fl;likg;gpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz;fl;likg;gpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz;fl;likg;gpd; Kf;fpaj;Jtk;gapu;r;nra;ifapy; kz;fl;likg;gpd; Kf;fpaj;Jtk;
• kz;zupg;igj; jtpu;f;f eltbf;if vLg;gJ ,yFthFk;kz;zupg;igj; jtpu;f;f eltbf;if vLg;gJ ,yFthFk;kz;zupg;igj; jtpu;f;f eltbf;if vLg;gJ ,yFthFk;kz;zupg;igj; jtpu;f;f eltbf;if vLg;gJ ,yFthFk;kz;zupg;igj; jtpu;f;f eltbf;if vLg;gJ ,yFthFk;

ve;jnthU kz;Zk; ePu;> fhw;W Mfpatw;wpd; fhuzkhf mupj;Jr; nry;yg;

glyhk;. gapu;r;nra;iff;F mjp;fstpy; cfe;jjd;W vdf; $wg;gLk; jdp

kzpAUf; fl;likg;Gf; nfhz;l kz; ,yFthf kz;zupg;Gf;Fs;shFk;.

mt;thwhd kz;iz ,dq;fz;L> eptu;j;jp eltf;iffis Nkw;nfhs;tJ mtrpakhFk;.

• kz;zpd; tsj;ijg; gw;wp mwpe;J nfhs;syhk;kz;zpd; tsj;ijg; gw;wp mwpe;J nfhs;syhk;kz;zpd; tsj;ijg; gw;wp mwpe;J nfhs;syhk;kz;zpd; tsj;ijg; gw;wp mwpe;J nfhs;syhk;kz;zpd; tsj;ijg; gw;wp mwpe;J nfhs;syhk;

Fwpg;gpl;l kz;zpd; ngsjpf> ,urhad> capupay; ,ay;Gfs; gapu;r;nra;iff;F

cfe;jjhff; fhzg;gbd; mt;thwhd kz; tskhd kz; vdg;gLk;. kz;

mt;tpay;Gfisf; nfhz;bUg;gjpy; kz;fl;likg;Gr; nry;thf;Fr; nrYj;Jk;.

mjhtJ kz; fl;likg;gpd; mbg;gilapy; kz;zpd; tsk; NtWgLk;.

• kz; Nrjdg;nghUl;fs; jhtug; Nghrizfshf khw;wiltJ njhlu;ghd

fUj;ijg; ngw KbAk;

• kz; <uypg;G> kz; tsp gw;wpa fUj;ijg; ngw;Wf;nfhs;s KbAk;.

• gapu;r;nra;iff;Fg; gaDila kz; Ez;zq;fpfspd; nraw;ghL rpwg;ghf

eilngw kz; fl;likg;G Kf;fpakhf mikAk;.

gapu;r;nra;iff;F Vw;wthW kz; fl;likg;igf; nfhz;buhj kz;izg;

nghUj;jkhd epiyf;F khw;Wtjw;Fg; nghUj;jkhd cj;jpfisg; gad;gLj;jyhk;.

mt;thwhd cj;jpfs; rpy fPNo jug;gl;Ls;sd.

a. kz;Zld; Nrjdg; grisfisr; Nru;j;jy;kz;Zld; Nrjdg; grisfisr; Nru;j;jy;kz;Zld; Nrjdg; grisfisr; Nru;j;jy;kz;Zld; Nrjdg; grisfisr; Nru;j;jy;kz;Zld; Nrjdg; grisfisr; Nru;j;jy;

,jd;%ykhf kz;zpd; ePu;gw;We;jpwd; mjpfupf;Fk;. mt;thNw fhw;W}l;lKk;

mjpfupf;Fk;. kz; Ez;zq;fpr; nraw;ghLfs; tpUj;jpailAk;. ,jd;fhuzkhf

kz; fl;likg;G rhjfkhdjhf khWk;.

b. ePu;tbg;G epiyik Nkk;gly;ePu;tbg;G epiyik Nkk;gly;ePu;tbg;G epiyik Nkk;gly;ePu;tbg;G epiyik Nkk;gly;ePu;tbg;G epiyik Nkk;gly;

rpwg;ghd kz; fl;likg;igg; ngWtjw;F ePu;tbg;G epiyik rpwg;ghf eilngw

Ntz;Lk;. ePu;tbg;G rpwg;ghf eilngwhjtplj;J eypthd fl;likg;G Vw;gLk;.

c. kl;fhg;G Kiwfis Nkw;nfhs;sy;kl;fhg;G Kiwfis Nkw;nfhs;sy;kl;fhg;G Kiwfis Nkw;nfhs;sy;kl;fhg;G Kiwfis Nkw;nfhs;sy;kl;fhg;G Kiwfis Nkw;nfhs;sy;

kz; mkpyj;jd;ikailAk;NghJ kz; fl;likg;Gf; FiyAk;. mjid

ePf;Ftjw;F kz;Zf;Fr; Rz;zhk;G ,lg;gLk;.

d. kz;Gduikg;Gg; gapu;fis eLjy;kz;Gduikg;Gg; gapu;fis eLjy;kz;Gduikg;Gg; gapu;fis eLjy;kz;Gduikg;Gg; gapu;fis eLjy;kz;Gduikg;Gg; gapu;fis eLjy;

rpytif mtiuaq;fs;> Gw;fs; Mfpatw;iw tsu;g;gjd; %yk; kz;izg;

Gduikf;fyhk;. ,jd;%yk; kz;zpd; fl;likg;G Nkk;gLk;.

e. nghUj;jkhdthW rupahd gapu;fisr; nra;ifgz;zy;nghUj;jkhdthW rupahd gapu;fisr; nra;ifgz;zy;nghUj;jkhdthW rupahd gapu;fisr; nra;ifgz;zy;nghUj;jkhdthW rupahd gapu;fisr; nra;ifgz;zy;nghUj;jkhdthW rupahd gapu;fisr; nra;ifgz;zy;

kz;zpd; fl;likg;Gf;Fj; jPq;Nfw;glhjthW gapu;fisj; njupjy; kw;Wk; epyk;

gz;gLj;jy; %yk; kz;zpd; fl;likg;igr; rPuhfg; Ngzyhk;.
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kz; epwk;kz; epwk;kz; epwk;kz; epwk;kz; epwk;

vkJ ntWk; fz;Zf;Fg; Gyg;gLk; kz;zpd; epwj;ij> kz; epwk; vdyhk;.

,jd;%yk; kz;zpd; ,ay;Gfs; gw;wpa nghJthd tpsf;fj;ijg; ngwyhk;. kz;

cUthtjpy; gq;fspg;Gr; nra;j jha;g;ghiwg; nghUs;> kz; gf;fj;Njhw;wk;

cUthtjpy; gq;fspg;Gr;nra;j fhuzpfs; Mfpad kz;zpd; epwk; Njhd;Wtjpy;

gq;fspg;Gr; nra;Ak;.

kz;zpd; epwj;ijj; jPu;khdpj;jy;kz;zpd; epwj;ijj; jPu;khdpj;jy;kz;zpd; epwj;ijj; jPu;khdpj;jy;kz;zpd; epwj;ijj; jPu;khdpj;jy;kz;zpd; epwj;ijj; jPu;khdpj;jy;

kd;ry; epw ml;ltiziag; gad;gLj;jp kz;zpd; epwk; jPu;khdpf;fg;gLk;. gy;NtW

epwf;$l;lq;fs; mtw;wpd; gbg;gbahd khw;wj;jpw;F Vw;g tupirg;gLj;jg;gl;Ls;sd.

gpujhd %d;W tplaq;fSf;F mika epwq;fs; tupirg;gLj;jg;gl;Lg; gjpT

nra;ag;gl;Ls;sd.

• Kjypy; gpujhd 4 epwq;fspd; fPo; jpUrpa epwq;fs; gpupf;fg;gl;Ls;sd. rptg;G>

kQ;rs;> ePyk;> gr;ir vd;git mg;gpujhd ehd;F tiffshFk;. mt;thNw

epwr;Nru;f;ifapd; %yKk; tupirg;gLj;j KbAk;. ,J epwr;rhay; (hue)

vd miof;fg;gLk;. c-k; : kQ;rs; fye;j rptg;G (YR)

• ,jd; gpd;du; xt;nthU epwj;jpdJk; ,Uz;l

jd;ik> ntz;ik vd;gtw;Wf;F Vw;g

gy;NtW epwq;fis tupirg;gLj;j KbAk;.

,q;F njwpg;gilAk; xspapd; mstpw;F

Vw;g ,t;nthOq;fikg;G tupirg;gLj;jg;

gl;Ls;sJ. ,Uz;l rptg;G epwk; nfhz;l

itfspy; Fiwthf xspj;njwpg;G eil

ngWk;. ntz;ikr; rptg;G epwk; nfhz;lit

mjpfsthf xspiaj; njwpg;gilar;  nra;Ak;.

,J ‘ngWkhdk;’ (Value) vdg;gLk;.

mJ epw ml;ltizapd; epiyf;Fj;J

epuy;fshy; fhl;lg;gLk;. c-k; : 2.5

• ,Wjpahf xt;nthU cg tu;zj;ijAk; J}a;ikf;F Vw;g kPz;Lk; tifg;gLj;j

KbAk;. ,J ‘FNuhkh’ (Chroma) vdg;gLk;. mJ ml;ltizapy; fpilar;rpy;

fhl;lg;gLk;.

kd;ry; epwf;Fwpg;Gf;F Vw;g kz;zpd; epwj;ij ,dq;fhzy;kd;ry; epwf;Fwpg;Gf;F Vw;g kz;zpd; epwj;ij ,dq;fhzy;kd;ry; epwf;Fwpg;Gf;F Vw;g kz;zpd; epwj;ij ,dq;fhzy;kd;ry; epwf;Fwpg;Gf;F Vw;g kz;zpd; epwj;ij ,dq;fhzy;kd;ry; epwf;Fwpg;Gf;F Vw;g kz;zpd; epwj;ij ,dq;fhzy;

,q;F kz;khjpupapd; cyu;e;j> <uypg;ghd Mfpa ,uz;L epyikfspYk; thrpg;Gf;fs;

ngwg;gLk;. Kjypy; kz;khjpup cyu;e;J fhzg;gLk; re;ju;g;gj;jpy; epw

ml;ltizAld; xg;gpl;Lg; nghUj;jkhd epwk; nfhz;l re;ju;g;gj;ijg; ngWjy;.

kPz;Lk; kz; khjpupia <ukhf;fp thrpg;igg; ngWjy;.

cU 3.20 : kd;ry; epw ml;ltizcU 3.20 : kd;ry; epw ml;ltizcU 3.20 : kd;ry; epw ml;ltizcU 3.20 : kd;ry; epw ml;ltizcU 3.20 : kd;ry; epw ml;ltiz
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c-k;c-k;c-k;c-k;c-k; (  (  (  (  ( khjpup ,yf;fk;khjpup ,yf;fk;khjpup ,yf;fk;khjpup ,yf;fk;khjpup ,yf;fk;                                   kd;ry; FwpaPLkd;ry; FwpaPLkd;ry; FwpaPLkd;ry; FwpaPLkd;ry; FwpaPL epwg; ngau;epwg; ngau;epwg; ngau;epwg; ngau;epwg; ngau;

cyu; ,sk; rptg;G

S
1

<uypg;G fgpyk;

kz;zpd; epwj;jpw;F Vw;g mk;kz;zpd; jd;ikfs;; gw;wpa tpsf;fj;ijg; ngwyhk;.

kz;zpd; epwk;kz;zpd; epwk;kz;zpd; epwk;kz;zpd; epwk;kz;zpd; epwk; kz;zpd; jd;ikkz;zpd; jd;ikkz;zpd; jd;ikkz;zpd; jd;ikkz;zpd; jd;ik

fWg;G mjpfsthd Nrjdg; gjhu;j;jq;fisf; nfhz;lJ. Fiwthd

ePu;tbg;G nfhz;lJ> kz;zpd; Nghrizg; gjhu;j;jq;fs;

CLtbjy; FiwtilAk;.

rptg;G ePNuw;wkilahj ,Uk;G xl;irl;L fhzg;gLk;. rpwe;j ePu;

tbg;G epyik fhzg;gLk;. kz;zpd; Nghrizg;

gjhuj;;;jq;fspd; cs;slf;fKk;> Nghrizg; gjhu;j;jq;fs;

CLtbjYk; eLepiyahff; fhzg;gLk;. iejurdpwf;fk;

Fiwthff; fhzg;gLk;.

kQ;rs; ePNuw;wg;gl;l ,Uk;nghl;irl;L fhzg;gLk;. eypthd ePu;tbg;Gf;
nfhz;lJ.

fgpyk; Kjpu;r;rpailahj kz;. ePu;tbg;Gr; rpwg;ghf eilngWk;. ,Uk;Gr;
Nru;itfs; xl;rpNaw;w epiyapy; fhzg;glyhk;.

eiu ePu;tbg;G rpwg;ghf eilngWk;. Nghriz mfj;JwpQ;ry;
(,sk;epwk;) mjpfk;.

eiu ePu;tbg;G eypthdJ. Nrjdg; nghUs; mlf;fk; Fiwthff;
(fLk; epwk;) fhzg;gLk;. iejurdpwf;fk; cau;thdJ.

nts;is cg;G> Rz;zhk;G nfhz;lJ. mjpf kz;izf; nfhz;lit.
gbfk;> mYkpdpak;> Nrjdr; Nru;itfs;; nfhz;lit.

fWg;G> nts;is> eiu epwk; nfhz;l kz;fis tpl rptg;G> fgpy epw kz;fspd;
cw;gj;jpahw;wy; mjpfkhFk;.

gapu;r;nra;ifapy; kz; epwj;jpd; nry;thf;Fgapu;r;nra;ifapy; kz; epwj;jpd; nry;thf;Fgapu;r;nra;ifapy; kz; epwj;jpd; nry;thf;Fgapu;r;nra;ifapy; kz; epwj;jpd; nry;thf;Fgapu;r;nra;ifapy; kz; epwj;jpd; nry;thf;F

• kz; ntg;gepiy khw;wj;jpy; nry;thf;Fr; nrYj;Jk;.
• kz;zpd; Nghriz epyik gw;wpa gUkl;lhd jfty;fisg; ngw;Wf; nfhs;s

KbAk;.
• ePu;tbg;G> kz; tspA+l;lk; gw;wpa fUj;Jf;fisg; ngwyhk;.

ml;ltiz 3.7 : kz;zpd; epwj;Jf;F mika kz;zpd; ,ay;Gfs;ml;ltiz 3.7 : kz;zpd; epwj;Jf;F mika kz;zpd; ,ay;Gfs;ml;ltiz 3.7 : kz;zpd; epwj;Jf;F mika kz;zpd; ,ay;Gfs;ml;ltiz 3.7 : kz;zpd; epwj;Jf;F mika kz;zpd; ,ay;Gfs;ml;ltiz 3.7 : kz;zpd; epwj;Jf;F mika kz;zpd; ,ay;Gfs;
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     3.53.53.53.53.5 gapu;r;nra;ifapy; kz; mlu;j;jp> kz; Ez;Lisj; jd;ik gapu;r;nra;ifapy; kz; mlu;j;jp> kz; Ez;Lisj; jd;ik gapu;r;nra;ifapy; kz; mlu;j;jp> kz; Ez;Lisj; jd;ik gapu;r;nra;ifapy; kz; mlu;j;jp> kz; Ez;Lisj; jd;ik gapu;r;nra;ifapy; kz; mlu;j;jp> kz; Ez;Lisj; jd;ik
 Mfpatw;wpd; nry;thf;F Mfpatw;wpd; nry;thf;F Mfpatw;wpd; nry;thf;F Mfpatw;wpd; nry;thf;F Mfpatw;wpd; nry;thf;F

kz; mlu;j;jpkz; mlu;j;jpkz; mlu;j;jpkz; mlu;j;jpkz; mlu;j;jp

XuyF fdtsT nfhz;l kz;zpd; jpzpNt mlu;;j;jp MFk;.

  kz;zpd; jpzpT
kz; mlu;;j;jp }

  kz;zpd; fdtsT

                                                                            Vt } nkhj;jf; fdtsT
                                                                            Vg } kz;zpYs;s thAf;fspd;

fdtsT
                                                                            Vw } kz;zpYs;s jputf;$Wfspd;

fdtsT

                                                                            Vs } kz;zpd; jpz;kf; $Wfspd;
fdtsT

                                                                            Ms } kz;zp;Ys;s jpz;kf;
$Wfspd; jpzpT

                                                                            Mg } kz;zpYs;s thAf;fspd;;
jpzpT

                                                                            Mw } kz;zpYs;s jputq;fspd;
jpzpT

mlu;j;jpapd; myF fd nrd;up kPw;wUf;F fp;uhk; (gcm-3) MFk;.

kz;zpd; mlu;j;jp ,uz;L tifg;gLk;

1' Njhw;wtlu;j;jp (bulk density)

2' cz;ik mlu;j;jp (true density/particle density)

kz;zpd; Njhw;wtlu;j;jpkz;zpd; Njhw;wtlu;j;jpkz;zpd; Njhw;wtlu;j;jpkz;zpd; Njhw;wtlu;j;jpkz;zpd; Njhw;wtlu;j;jp

kz;zp;d; ,ay;ghd fl;likg;G mt;thNw cs;s ep;iyapy; fhzg;gLk; mlu;j;jpNa

mk;kz;zp;d; Njhw;wtlu;j;jp vdg;gLk;. NtWtpjkhfr; nrhy;tjhdhy; kz;zpd;

myFf; fdtstpy; cs;s jpz;kf;$Wfspd; jpzpNt Njhw;wtlu;j;jp MFk;. kz;

khjpupapd; jpzpit nkhj;jf; fdtstpdhy; tFg;gjhy; fpilf;Fk; tpfpjNk

mk;kz;zpd; Njhw;w mlu;j;jpahFk;.

cyu; epiyapYs;s kz;Zf;Nf Njhw;wtlu;j;jp fzpf;fg;gLk;. MfNt> kz;

khjpupapd; jpzpitj; Jzpa Kd;du; mjpYs;s <uypg;G mfw;wg;gl Ntz;Lk;.

thA

jpz;k

jput

Ms

Mw

Mg
Vg

Vw

Vs

Vt

kz;zpYs;s jpz;kg; gjhu;j;jq;fspd;

jpzpT (Ms) (g)

kz;zpd; nkhj;jf; fdtsT(Vt)  (cm3 )
}kz;zpd; Njhw;wtlu;j;jp (

ρ
b
)

ρ
b

}
Ms

Vt
gcm-3
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kz;zpd; Njhw;wtlu;j;jpiaj; Jzpjy;kz;zpd; Njhw;wtlu;j;jpiaj; Jzpjy;kz;zpd; Njhw;wtlu;j;jpiaj; Jzpjy;kz;zpd; Njhw;wtlu;j;jpiaj; Jzpjy;kz;zpd; Njhw;wtlu;j;jpiaj; Jzpjy;
10 cm caukhd fy;tidRf; Foha;j; Jz;nlhd;wpid vLj;J mjd; xU gf;f
thapd; tl;l tpspk;ig muhtpf; $u;ikahf;fpf; nfhs;Sq;fs;. ,t;thW $uhf;fpa
tpspk;ig kz;zpy; itj;J mjd;kPJ gyifj; Jz;nlhd;iw itj;J Rj;jp;ayhy;
mbj;J Fohia kz;zpDs; Gijar; nra;Aq;fs;. gp;d;du; $upa fj;jpnahd;wpdhy;
Fohiar; Rw;wpAs;s gFjpapy; fhzg;gLk; kz;iz nkJthf mfw;wp kz;Zld;
$ba Fohiag; gf;Ftkhf ntspNa mfw;Wq;fs;. Fohapd; Nky;> fPo; tpspk;Gfspd;
kz;iz $upa fj;jpapdhy; thup kl;lg;gLj;jpf; Fohapd; ntspg;gFjpapy; xl;bAs;s
kz;izAk; thup ePf;fpf; nfhs;f. gpd;du; FohapDs; fhzg;gLk; kz;izf;
ftdkhf epiw mwpag;gl;l Mtpahf;fw; fpz;znkhd;wpy; ,l;L mk;kz;zpd;
epiwia mse;J Mtpahf;fw; fpz;zj;jpy; ,l;L 1050C ntg;gepiy nfhz;l
fdyLg;gpy; itj;J khwh epiw ngwg;gLk; tiu ntg;gNkw;wp cyu; epiwia
mse;J nfhs;f.

Mtpahf;fw; fp;z;zj;jpd; ep;iw } W
1
g

Mtpahf;fw; fpz;zk; + cyu; kz;zpd; epiw } W
2
g

Fohapd; cauk; } h cm

Fohapd; Miu } r cm

kz;zpd; Njhw;wtlu;j;jp } kz;zpd; cyHepiw

  kz;zpd; fdtsT

kz;zp;d; cyu; epiw } (W
2
-W

1
) g

fdtsT } 

2 3   r h cmπ

kz;zpd; Njhw;wtlu;j;jp } 

Njhw;wtlu;j;jpapd; Kf;fpaj;Jtk;Njhw;wtlu;j;jpapd; Kf;fpaj;Jtk;Njhw;wtlu;j;jpapd; Kf;fpaj;Jtk;Njhw;wtlu;j;jpapd; Kf;fpaj;Jtk;Njhw;wtlu;j;jpapd; Kf;fpaj;Jtk;

• VNjDnkhU kz;zp;d; Njhw;wtlu;j;jp njupAkhapd; kz; ,Wf;fkile;Js;s

msT gw;wpa Rkhuhd tpsf;fj;ijg; ngw;Wf; nfhs;syhk;.

c-k; : Njhw;wtlu;j;jp mjpfkhapd; mk;kz; mjpfsT ,Wf;fkile;Js;snjd

  $wyhk;.

rpwg;ghd jhtu tsu;r;rpf;F fsp kz;> kzy; kz; Mfpatw;wpd; Njhw;wtlu;j;jp

KiwNa 1.4 g/cm3, 1.6 g/cm3 Mfpa ngWkhdq;fis tpl Fiwthff;

fhzg;gl Ntz;Lk;.

• kz;zpy; gw;wpitj;jpUf;ff; $ba ePupd; msT gw;wpa gUkl;lhd

tpsf;fj;ijg; ngw KbAk;.

• kz;zp;Ds; jhtu Ntu;fs; tsu;tjw;fhd ,l trjp gw;wpa tpsf;fj;ijg; ngw

KbAk;.

kz;zpd; cz;ikalu;j;jpkz;zpd; cz;ikalu;j;jpkz;zpd; cz;ikalu;j;jpkz;zpd; cz;ikalu;j;jpkz;zpd; cz;ikalu;j;jp

kz;zpYs;s jpz;kg; gjhu;j;jq;fspd; jpzpTf;Fk; jpz;kg; gjhu;jq;fspd;

fdtsTf;Fk; ,ilapyhd tpfpjNk cz;ikalu;j;jp MFk;. mjhtJ kz;

Jzpf;iffspd; mlu;j;jpNa ,JthFk;.
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cz;ikalu;j;jpiaj; Jzpjy;cz;ikalu;j;jpiaj; Jzpjy;cz;ikalu;j;jpiaj; Jzpjy;cz;ikalu;j;jpiaj; Jzpjy;cz;ikalu;j;jpiaj; Jzpjy;

Kd;diug; Nghd;Nw kz; khjpupapidg; ngw;W mjpy; 100 fpuhik vLj;J> mjpYs;s

ful;Lg; gFjpfs; mfw;wg;gLk;. kz;khjpup fhw;wpy; cyu;j;jg;gl;Lg; gpd;du; mJ

0.25 mm tiyf;fz;fs; nfhz;l mupjl;bdhy; mupf;fg;gLk;.

jd;dPu;itg; Nghj;jy; vLf;fg;gl;L mjd; epiw Jzpag;gLk;. mj;jd;dPu;itg;

Nghj;jypd;  miug;gFjp epuk;Gk; tiu kz; ,lg;gl;L mjd; epiw Jzpag;gLk;;.

gpd;du; mj;jd;dPu;itg; Nghj;jypYs;s kz; kl;Lkl;lhf %lg;gLksTf;F ePiu

Cw;wp tspf;Fkpo;fs; Kw;whf ntspNaWk; tiu kzy;njhl;bapy; itj;J nkJthf

ntg;gNkw;wpf; Fspu;j;jg;gLk;. jd;dPu;itg; Nghj;jy; Fspu;r;rpaile;j gpd;du; mJ

ep;uk;Gk; tiu fha;r;rptbj;j ePiur; Nru;j;J ep;iw Jzpag;gLk;;. mjd;gpd;du;

jd;dPu;itg; Nghj;jypy;; cs;s kz;iz mfw;wp jd;dPu;itg; Nghj;jiyf; fOtp

mjid ePuhy; epug;gp epiw mstplg;gLk;. gpd;du; gpd;tUkhW fzpj;jiyr;

nra;ayhk;.

ntWk; jd;dPu;itg; Nghj;jypd; epiw } m
1 
g

jd;dPu;itg; Nghj;jy; ¬cyu; kz;zpd; epiw } m
2 
g

jd;dPu;itg; Nghj;jy; ¬ kz; ¬ ePupd; epiw } m
3 
g

jd;dPu;itg; Nghj;jy; ¬ ePupd; epiw } m
4 
g

jd;dPu;it (cz;ikalu;j;jp) }

cyu; kz;zpd; epiw } (m
2
 - m

1
) g

cz;ikalu;j;jp } 

kz;zpd; cz;ikalu;j;jp 2.3 g/cm3 - 2.8 g/cm3 tiu fhzg;glyhk;.

kz; ePu;

kz;zp;d; cyu;epiw

kz;zp;d; jpz;kf; $Wfspd;

fdtsTf;Fr; rkdhd ePu;f;

fdtstpd; epiw

cz;ikalu;j;jp(P
p
) =

jpz;kf; $Wfspd; jpzpT (M
s
)

jpz;kf; $Wfspd; fdtsT (V
s
)

P
p
  =

M
s

V
s
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kz;zpd; Njhw;wtlu;j;jpiaf; fhZk; NghJ kz;zpy; cs;s ePu;> thA Mfpatw;wpd;

fdtsTk; nkhj;jf; fdtsTld; Nru;tjhy; cz;ik mlu;j;jpia tpl

Njhw;wtlu;j;jp Fiwthd ngWkhdj;ijg; ngWfpd;wJ. kz;Zf;Fr; Nrjdg;

gjhu;j;jq;fisr; Nru;f;Fk;NghJ Njhw;wtlu;j;jp FiwAk;.

kz; Ez;Lisj;jd;ikkz; Ez;Lisj;jd;ikkz; Ez;Lisj;jd;ikkz; Ez;Lisj;jd;ikkz; Ez;Lisj;jd;ik (soil porosity)

kz;zpd; nkhj;jf; fdtsTf;Fk; Jisntspfspd; fdtsTf;Fk; ,ilapyhd

tpfpjj;jpd; rjtPjNk kz; Ez;Lisj; jd;ik vdg;gLk;.

kz;zpd; Ez;Lisj; jd;ikf;F mikaj;  Njhw;wtlu;j;jp NtWgLk;. Njhw;wtlu;j;jp

cau;thdJ vd;gJ> kz;zpd; myFf; fdtstpy; cs;s jpz;kj; Jzpf;iffspd;

msT mjpfk; vd;gijNa Fwpf;fpwJ. mjhtJ ,k; kz;zpd; Ez;Lisj; jd;ik

FiwthFk;. ,jw;fika Njhw;wtlu;j;jp> Ez;Lisj; jd;ik Mfpatw;Wf;fpilapy;

Neu;khW tpfpjj; njhlu;G cs;sJ.

cz;ikalu;j;jp> Njhw;wtlu;j;jp Mfpatw;wpd; mbg;gilapy; Ez;Lisj;jd;ikia

Jzptjw;fhfg; gpd;tUk; #j;jp;uj;ijg; gad;gLj;jyhk;.

kz;zpy; mlq;fpAs;s tspAk;> ePUk; kz; ,ilntspfspDs;Ns Njq;fpapUf;Fk;.

vdNt> kz;zpy; fhzg;gLk; thAf;fdtstpdJk; ePu;f;fdtstpdJk; $l;Lj;njhif

kz; tspf;fdtsTf;Fr; rkkhFk;. ,Wf;fkhf mike;Js;s kz;zpy; thA

,ilntspfs; Fiwthdjhifahy;> Ez;Lisj;jd;ik FiwthdjhFk;. vdNt>

mt;thwhd kz;zpy; ePu; cwpQ;rYk; gw;wpitj;jpUg;gJk; FiwthdjhFk;. epyk;

gz;gLj;jy; %yk; mt;thwhd kz;zpd; Ez;Lisj;jd;ikia mjpfupf;fyhk;.

kzw;ghq;fhd kz;zpy; khJisntspfspd; fdtsT mjpfkhdjhifahy;>

Ez;Lisj;jd;ikAk; cau; ngWkhdj;ijg; ngWk;. ePiug;gw;wp itj;jpUf;Fk;

jd;ik Fiwthdjhifahy; tptrha eltbf;iffspd; NghJ gpur;rpidfs;

Njhd;Wk;. mt;thwhd kz;Zld; Nrjdg; nghUs;fisr; Nru;g;gjd; %yk;

Ez;Lisj;jd;ikfisg; nghUj;jkhdthW khw;wpaikf;fyhk;.

Ez;Lis tyaj;jpd; fdtsT

kz;zpd; nkhj;jf; fdtsT
}kz; Ez;Lisj; jd;ik

P
E

 =
V

w
 +  V

a

 V
t

x  100

P
E

V
t
 -  V

s

=
 V

t

Ez;Lisj;

jd;ik(P
E
)
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Nrjdf;

$o;

3.6 gapu;r;nra;ifapy; Kf;fpaj;Jtk;ngWk; kz; ,urhad ,ay;Gfs;3.6 gapu;r;nra;ifapy; Kf;fpaj;Jtk;ngWk; kz; ,urhad ,ay;Gfs;3.6 gapu;r;nra;ifapy; Kf;fpaj;Jtk;ngWk; kz; ,urhad ,ay;Gfs;3.6 gapu;r;nra;ifapy; Kf;fpaj;Jtk;ngWk; kz; ,urhad ,ay;Gfs;3.6 gapu;r;nra;ifapy; Kf;fpaj;Jtk;ngWk; kz; ,urhad ,ay;Gfs;

$o;epiyj; Jzpf;iffs;$o;epiyj; Jzpf;iffs;$o;epiyj; Jzpf;iffs;$o;epiyj; Jzpf;iffs;$o;epiyj; Jzpf;iffs;
Fiwe;j tpl;lKk; (0.002 mm tpl FiwT) mjpf Nkw;gug;Gg; gug;gsTk; nfhz;ldTk;
ePupy; njhq;fy; epiyapy; fhzg;gLtdTkhd Jzpf;iffs; $o;epiyj;Jzpf;iffs;
vdg;gLk;. $o;epiyj; Jzpf;iffspd; Nkw;gug;gpy; kiw Vw;wq;fs; fhzg;gLk;.
,jdhy; ,it Neuad;fis (fw;wad;fis) Gwj;JwpQ;rp itj;jpUf;Fk; Mw;wiyAk;
gupkhw;wk; nra;Ak;  Mw;wiyAk; nfhz;Ls;sd. MfNt> kz; jhf;fq;fspy;
gq;Fnfhs;Sk; $whf $o;epiyj; Jzpf;iffs; cs;sd.

mt;thNw PO
4
-3 , CO

3
-2 , SiO

3
-2 Nghd;w mdad;fSk; Gwj;JwpQ;rg;gl;Lf; fhzg;gLk;.

kz;zpy; fhzg;gLk; $o;epiyj; Jzpf;iffs; ,uz;L tifg;gLk;.

1. fspkz; Jzpf;iffs; - mNrjdf; $o;j; Jzpf;iffs;
2. cf;fy; Jzpf;iffs; - Nrjdf; $o;j; Jzpf;iffs;

mNrjdf; $o;epiyj; Jzpf;iffs;mNrjdf; $o;epiyj; Jzpf;iffs;mNrjdf; $o;epiyj; Jzpf;iffs;mNrjdf; $o;epiyj; Jzpf;iffs;mNrjdf; $o;epiyj; Jzpf;iffs;
kz;zpd; fspg;gFjpapy; mlq;fpAs;s fdpaq;fNs mNrjdf; $o;;epiyj; Jzpf;if
vdg;gLfpwJ. mit rpypf;fh> mYkpdh gilfshyhdit.
vdNt> fspj;Jzpf;iffspy;  mad;fSk;>

 mad;fSk; fhzg;gLfpd;wd. Nkw;gb
mad;fSf;Fg; gjpyhf> 
Nghd;w fw;wad;fs; gpujpaPL nra;ag;glyhk;.
mt;thW gpujpaPL nra;ag;gLjy; rktifg; gpujpaPL
vdg;gLk;.  Mfpa  mad;fSf;Fr;
rhu;ghff; Fiwe;j Vw;wq;nfhz;l 
Mfpa mad;fs; gpujpaPL nra;ag;gLkplj;J mq;F
kiwNaw;wk; J}z;lg;gLk;.

Nrjdf; $o;epiyj; Jzpf;iffs;Nrjdf; $o;epiyj; Jzpf;iffs;Nrjdf; $o;epiyj; Jzpf;iffs;Nrjdf; $o;epiyj; Jzpf;iffs;Nrjdf; $o;epiyj; Jzpf;iffs;
Nrjdg; nghUl;fs; rpijtilAk;NghJ cUthFk; ,ilepiy tpisthd cf;fNy
kz;zpd; Nrjdf;$o;epiy gjhu;j;jk; vdg;gLk;. ,it nghypgPNdhypf;Fr; Nru;itfs;>
mkpNdhtkpyq;fs;> Nrjdtkpyq;fs; Mfpatw;why; cUthf;fg;gl;l Jzpf;iffs;
MFk;.

,it mNrjdf; $o;epiyg; gjhu;j;jq;fspypUe;J NtWgl;;litahff; fhzg;gLtjw;F
,uz;L fhuzq;fs; cs;sd.
1. mNrjdf; $o;epiyj; Jzp;f;iffs; gspq;FUthd jd;ikiaAk; jpl;lkhd

tbtj;ijAk; nfhz;bUf;Fk;. Nrjdf; $o;ep;iyj; Jzpf;iffs;
gspq;FUtw;wit> jpl;lkhd tbtj;ijAk; nfhz;bUf;fh.

2. mNrjdf; $o;epiyj; Jzpf;iffs;
cWjpahdit. vdpDk;> Nrjdf;
$o;epiyj; Jzpf;iffs; (cf;fy;)
NkYk; rp;ijtiltjdhy; jw;fhypf
$ohfNt fUjg;gLk;.

,q;F H+ mad;fs; ePf;fg;gLtjdhy;
RCOO- tbt mdadhf madhf;fkilAk;.
,jdhy; kiwNaw;wk; cUthFk;.

mNrjdf;

$o;epiyj;

Jzpf;if

cU 3.21 : cU 3.21 : cU 3.21 : cU 3.21 : cU 3.21 : mNrjdf; $o;epiyjmNrjdf; $o;epiyjmNrjdf; $o;epiyjmNrjdf; $o;epiyjmNrjdf; $o;epiyj;; ;; ;

   Jzpf;if   Jzpf;if   Jzpf;if   Jzpf;if   Jzpf;if
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Nkw;Fwpj;jthW $o;ep;iyj; Jzpf;iffs; kiwNaw;wk; ngw;W mad;fisg; gw;wp

itj;jpUg;gjdhy; kz;zpy; ,urhad ,ay;Gfs; Njhd;Wk;. ,t;thW cUthFk;

rpy ,urhad ,ay;Gfs; gw;wpa tpsf;fk; fPNo jug;gl;Ls;sJ.

1. kz; jhf;fk; 1. kz; jhf;fk; 1. kz; jhf;fk; 1. kz; jhf;fk; 1. kz; jhf;fk; (Soil Reaction)

kz; mkpyj;jd;ik> %yj;jd;ik Mfpad kz; jhf;fk; vdg;gLk;. kz;zpy;

fhzg;gLk; gy;NtW mad;fSf;F mika jhf;fKk; khWgLk;. kz; jhf;fk;

gw;wpa tpsf;fj;ijg; ngWtjw;F kz; pH ngWkhdk; gad;gLj;jg;gLk;.

kz; kz; kz; kz; kz; pH ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;

kz;zpd; H+ mad; nrwpTf;F mika kz; pH ngWkhdKk; NtWgLk;. kz;

fiurypy; cs;s H+ mad;fspd; nrwptpd; Kuz; klf;ifg; ngWkhdNk pH

ngWkhdk; vdg;gLk;. ,jid xU yPw;wu; kz; fiurypy; mlq;fpAs;s Ijurd;

mad;fspd; fpuhk; mstpd; vjpu;klf;ifg; ngWkhdnkdTk; Fwpg;gplyhk;.

kz; pH ngWkhdk; 0 - 14 tiuahd tPr;rpDs; fhzg;glyhk;. pH ngWkhdk; 7

,Yk; Fiwthd ngWkhdq;fs; mkpyj;jd;ikiaf; fhl;Lk;. 7 vDk; ngWkhdk;

eLepiyahd jd;ikiaf; fhl;Lk;. 7 ,Yk; $ba ngWkhdk; %yj;jd;ikia

fhl;Lk;.

pH ngWkhdk; kz;jhf;fk;

2 kpf mjpf mkpyj;jd;ik nfhz;lJ

3 kpf mjpf mkpyj;jd;ik nfhz;lJ

4 mjpf mkpyj;jd;ik nfhz;lJ

5 mkpyj;jd;ik nfhz;lJ

6 XusT mkpyj; jd;ik nfhz;lJ

7 eLepiyahdJ

8 XusT %yj;jd;ikahdJ

9 %yj;jd;ikahdJ

10 mjpf %yj;jd;ik nfhz;lJ

11 mjpf %yj;jd;ik nfhz;lJ

kz; kz; kz; kz; kz; pH ngWkhdj;ijj; Jzpjy;ngWkhdj;ijj; Jzpjy;ngWkhdj;ijj; Jzpjy;ngWkhdj;ijj; Jzpjy;ngWkhdj;ijj; Jzpjy;
gpd;tUk; Kiwfspy; kz; pH ngWkhdj;ijj; Jzpa KbAk;

01. 01. 01. 01. 01. pH jhs; Kiwjhs; Kiwjhs; Kiwjhs; Kiwjhs; Kiw
Kjypy; kz;khjpup vLf;fg;gl;L ed;F J}u;itahf;fg;gl;L 2 mm mupjl;bdhy;
mupj;njLf;fg;gLk;. mjpy; 20 g ia epWj;njLj;J Kfitapy; ,l;L mjDld;
fha;r;rptbj;j ePu; 100 ml  Nru;f;fg;gLk;. mjid Vwj;jho 5 epkplq;fSf;F fyf;fp
Vwj;jho 1 epkplk; tiu Xa;tpy; itf;fg;gLk;. gpd;du; kz; fiurypDs; pH
jhis mkpo;j;jp pH jhs; nghjpapy; jug;gl;Ls;s epw ml;ltizAld; xg;gpl;L
pH ngWkhdk; fz;lwpag;gLk;.

pH = -log1
10

[H+]
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02. epwkhd Kiw 02. epwkhd Kiw 02. epwkhd Kiw 02. epwkhd Kiw 02. epwkhd Kiw (B.D.H  Kiw)Kiw)Kiw)Kiw)Kiw)
kz;khjpup Kjypy; vLf;fg;gl;L ifapdhy; njhl;L gUkl;lhf mjd; ,ioaikg;G
jPu;khdpf;fg;gLk;. gpd;du; B.D.H Fohnahd;wpid vLj;J mjd;fPo;me;jj;jpy;
milg;ghidg; nghUj;jp Ngupak; ry;Ngw;W (BaSO

4
)  J}Sk;; kz;Zk; Fwpj;j

tpfpjj;jpy; Nru;f;fg;gLk;.

   kz; tifkz; tifkz; tifkz; tifkz; tif                                              kz;zpd; msT kz;zpd; msT kz;zpd; msT kz;zpd; msT kz;zpd; msT

   kzy;       

   ,Uthl;bkz;     

   fsp       

gpd;du; Fohapy; fhl;lg;gl;Ls;s Fwpj;j milahsk; tiu

B.D.H FohapDs; fha;r;rptbj;j ePu; ,lg;gLk;. gpd;du; Nky;

gbtFf;if milahsk; tiu B.D.H fhl;bia ,l;L> Fohapd;

Nky; me;j tha; milg;ghdhy; ed;F %lg;gLk;. gpd;du;

ed;F FYf;fp> Fohia jiy fPohf Xa;tpy; itj;J

milatpl Ntz;Lk;. fiury; njspe;jJk; mjd; epwj;ij

epak B.D.H epw ml;ltizAld; xg;gpl;L>   cupa pH

ngWkhdk; thrpj;J mwpag;gLk;. (B.D.H Foha; ,y;yhjtplj;J

Nrhjidf; Fohapd; cjtpAld; ,g;gupNrhjidia

Nkw;nfhs;syhk;.)

03. 03. 03. 03. 03. pH khdpKiwkhdpKiwkhdpKiwkhdpKiwkhdpKiw

,jw;fhf ,yj;jpudpay; pH khdp gad;gLj;jg;gLk;. ,jw;nfd kz;fiury; jahu;

nra;ag;gl Ntz;Lk;. ,jw;F kz;> fha;r;rp tbj;j ePu; Mfpatw;iw 1 : 1 vDk;

tpfpjj;jpy; xU Kfitapy; fyf;Ftjd; %yk; kz;fiuriyj; jahupj;Jf;

nfhs;syhk;.

Kjypy; pH khdpiaj; juq;fzpj;Jf; (Caliberate)  nfhs;s

Ntz;Lk;. ,jw;nfd njupe;j pH ngWkhdk; nfhz;l

fiury;fs; gad;gLj;jg;gLk;. (nghJthf 7.4> 11 Mfpa pH

ngWkhdq;fis nfhz;l fiury; gad;gLj;jg;gLk;.) ,e;j

fiurypy; pH khdpapd; kpd;thia mkpo;j;jp khdpapd;

thrpg;ig mwpe;J mjw;Fupa ngWkhdj;Jf;Ff; fhl;b tUk;

tiu cupa jpUfhzp KLf;fg;gLk;. kpd;thia xU fiurypy;

,l;L gpd; kW fiurypy; ,l Kd;du;> fha;r;rp tbj;j ePupy;

mjid mkpo;j;jpnaLj;jy; Ntz;Lk;.

juq;fzpj;j gpd;du; jahupf;fg;gl;l kz; fiurypy; pH khdpapd; kpd;thia ,l;L

pH ngWkhdk; Jzpag;gLk;.

cU 3.22 : cU 3.22 : cU 3.22 : cU 3.22 : cU 3.22 : B.D.H FohaFohaFohaFohaFoha ;

cU 3.23 cU 3.23 cU 3.23 cU 3.23 cU 3.23 : B.D.H

epw ml;ltizepw ml;ltizepw ml;ltizepw ml;ltizepw ml;ltiz

cU 3.24 cU 3.24 cU 3.24 cU 3.24 cU 3.24 : pH  khdp %yk; khdp %yk; khdp %yk; khdp %yk; khdp %yk;

pH  ngWkhdj;ij Jzpjy; ngWkhdj;ij Jzpjy; ngWkhdj;ij Jzpjy; ngWkhdj;ij Jzpjy; ngWkhdj;ij Jzpjy;
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4. fhl ;bfisg ; 4. fhl ;bfisg ; 4. fhl ;bfisg ; 4. fhl ;bfisg ; 4. fhl ;bfisg ; (Indicators) KiwKiwKiwKiwKiw

fhl;bf; fiury;fisg; gad;gLj;jp> pH ngWkhdj;ijj; Jzpifapy;> mf;fiurYld;

fhl;bapd; 2 - 3 Jspfis Nrhjidf;Fohapd; Rtu; topNa nry;YkhW ,l;L>

mjid ed;F fyf;f ,lkspj;j gpd;du;> epwkhw;wj;jpw;Nfw;g cupa tPr;Rf;fs;>

Fwpj;j ml;ltizfspd; JizAld; Jzpag;gLk;.

kz; kz; kz; kz; kz; pH ngWkhdj;jpd; Kf;fpaj;Jtk;ngWkhdj;jpd; Kf;fpaj;Jtk;ngWkhdj;jpd; Kf;fpaj;Jtk;ngWkhdj;jpd; Kf;fpaj;Jtk;ngWkhdj;jpd; Kf;fpaj;Jtk;

• kz; mkpyj;jd;ik> fhuj;jd;ik Mfpad gw;wp mwpe;J nfhs;s Kbjy;.

• kz;zpd; Vida ,ay;Gfs; gw;wpa tpsf;fk; fpilj;jy;

kz; pH ngWkhdk; gw;wp mwpe;J nfhs;tjd; %yk; Nghrizf; fpilg;Gj;

jd;ik> Nghriz mfj;JwpQ;Rk; Mw;wy;> Ez;zq;fpj; njhopw;ghL> kz;

Jzpf;iffs; fiytjdhy; ngsjpf ,ay;Gfs; khw;wkiljy; Mfpad gw;wp

mwpe;J nfhs;s KbAk;.

• kz;zpYs;s fdpg;nghUl;fs; jhtuq;fspdhy; mfj;JwpQ;rg;glf; $ba epiyapy;

cs;sdth vd mwpe;J nfhs;sy;.

pH ngWkhdk; 4 nfhz;l mjpf mkp;yj;jd;ikahd kz;fspy; ,Uk;G> mYkpdpak;>

kq;fdPR Nghd;w mad;fspd; fiujpwd; mjpfupj;Jj; jhtuq;fSf;F

er;Rj;jd;ikahf mikAk;. nghJthf> XusT mkp;yj; jd;ikahd epiyapy;

(pH 6.5)  cs;s kz;zpy;> jhtu tsu;r;rpf;F mtrpakhd NghrizfSs;

ngUk;ghydit fpilf;fj;jf;f epiyapy; fhzg;gLk;.

• Ez;zq;fpj; njhopw;ghl;bd; kPjhd nry;thf;F

jhtu tsu;r;rpf;F mtrpakhd Ez;zq;fpfSs; ngUk;ghyhdit mjpf

mkpyj;jd;ik nfhz;l kz;zpy; nraw;gLtjpy;iy.

c-k; : iejurd; gjpf;Fk; gw;wPupahf;fs;> Nrjdg; gjhu;j;jq;fisg; gpupifailar;

 nra;Ak; gw;wPupahf;fs;

kz; mkpyj;jd;ik kz; mkpyj;jd;ik kz; mkpyj;jd;ik kz; mkpyj;jd;ik kz; mkpyj;jd;ik (Soil acidity)

kz;zpy; cs;s %y mad;fSf;Fr; rhu;ghf mkpy mad;fspd; fpilg;Gj; jd;ikNa

mkpyj;jd;ik vdg;gLk;. $o;epiyj; Jzpf;iffspd; kPJ H+ mad;fs;

Gwj;JwpQ;rg;gLtjhy; fhuq;fs; epuk;gyilahik fhuzkhfNt ,t;thwhd epiyik

Vw;gLk;.

kz; mkpyj;jd;ik miltjw;fhd fhuzq;fs;kz; mkpyj;jd;ik miltjw;fhd fhuzq;fs;kz; mkpyj;jd;ik miltjw;fhd fhuzq;fs;kz; mkpyj;jd;ik miltjw;fhd fhuzq;fs;kz; mkpyj;jd;ik miltjw;fhd fhuzq;fs;

01. mjpfsT kiotPo;r;rp nfhz;l gpuNjrq;fspy; kz; mbf;fb ePupdhy;

epuk;gyiltJld;> kz;zpd; Mokhd gilfs; tiu fPo;tbAk; ePu ;

Rakhf madhf;fkile;J H+ mad;fs; cUthtJld; ,it $o;epiyj;

Jzpf;iffspy; Gwj;JwpQ;rg;gl;L mtw;wpy; fhzg;gLk; fhu mad;fs; ,lk;

ngau;f;fg;gLk;. ePz;l fhyj;Jf;F> njhlu;r;rpahf fPo;tbe;J nry;tjd;

fhuzkhf kz; $o;epiyj; Jzpf;iffspy; cs;s Ca2+> Mg2+> Na+> K+>Nghd;w

mad;fs; fOtp vLj;Jr; nry;yg;gLtjdhy; Nky; kz;zpy; H+ mad;fspd;

fpilg;Gj; jd;ik mjpfupg;gjdhy; kz; mkpyj;jd;ikailAk;. ,yq;ifapd;

<utya kz;fs; mkpyj;jd;ikailtjw;fhd gpujhd fhuzk; ,JthFk;.

02. Fiwe;j ntg;gepiy nfhz;l gpuNjrq;fspy; kz;Zf;F ,lg;gLk; Nrjdg;

gjhu;j;jq;fspd; gpupif ke;jkhfNt eilngWk;. ,jd; fhuzkhf ,ilepiy

tpisTfshf cf;fYk; Nrjdmkpyq;fSk; mjpfstpy; cUthFk;. ,it

kz;zpy; Njq;Ftjdhy; kz; mkpyj;jd;ik milAk;.

c-k; : nghl;Nrhypf; kz;
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03. ePz;lfhyk; njhlu;r;rpahfg; gapu;r;nra;if Nkw;nfhs;sg;gLtjdhy; $o;epiyr;

rpf;fy;fspy; cs;s Ca2+> Mg2+> Na+, K+ Nghd;w %y Neuad;fs; jhtuq;fspdhy;

mfj;JwpQ;rg;gLtjdhYk; H+ tpLtpf;fg;gLtjdhYk; kz; mkpyj; jd;ik

milAk;.

04. (NH
4
)

2
SO

4 
Nghd;w mkpyg; gris tiffis ePz;l fhyk; gad;gLj;Jtjdhy;

SO--
4 
 %ypfk; fhuzkhf mkpyj;jd;ik Vw;gLk;.

(NH
4
)

2
SO

4
2NH

4
+   +   SO

4
2-

SO
4

2-     
 
+ 2H+ H

2
SO

4

05. ifj;njhopw;Wiwg; gpuNjrq;fspy; tspkz;lyj;jpw;F tpLtpf;fg;gLk; NO
2  
>

N
2
O, SO

2 
 Mfpa thAf;fs; kioePupy; fiutjdhy; mkpyq;fs; cUthFk;.

,J mkpykio vd miof;fg;gLk;. ,e;ePu; kz;zpw;F fpilg;gjdhy; kz; mkpyj;
jd;ikailAk;.

06. kz;Zld; Nkyjpfkhfr; NrUk; Al3+> Fe2+ Mfpa  mad;fs; fhuzkhf kz;
mkpyj;jd;ik milAk;. ,e;j mad;fs; kz;fiurypy; ePu;g;gFg;Gf;F
cs;shtjhy; H+ cUthFk;.
c-k;: Al3+   +   H

2
O Al(OH)

3
  +  2H+

epy;tsh ejpf;fiuapy; kz;zpd;; Mokhd gFjpfspy; ngUkstpy; Njq;fpf;
fhzg;gLk;. mad;fs; (mad; igiuw;Wf;fs;) Nky;kz;Zld; fye;Js;sikap
dhNyNa mkpykz;izg; gioa epiyf;Ff; nfhz;Ltu KbahJs;sJ.

mkpy kz;fs; rhu;e;j tptrhag; gpur;rpidfs;mkpy kz;fs; rhu;e;j tptrhag; gpur;rpidfs;mkpy kz;fs; rhu;e;j tptrhag; gpur;rpidfs;mkpy kz;fs; rhu;e;j tptrhag; gpur;rpidfs;mkpy kz;fs; rhu;e;j tptrhag; gpur;rpidfs;
01. ve;jnthU gapUk; Fwpj;j pH tPr;rpNyNa rpwg;ghd tsu;r;rpiaf; fhl;Lk;.

kz; mkpyj;jd;ik miltjdhy; cupa pH tPr;R fpilf;fhik fhuzkhf>
gapupd; tsu;r;rp Fiwtile;J tpisr;ry; FiwtilAk;.

02. Fwpg;gpl;l kz;zpy; mjpfsT mkpyj;jd;ik Vw;gl;lhy; jhtuj;jpd; Ntu;j;
njhFjpf;F er;Rj; jd;ik Vw;gLk;. ,jdhy; mk;kz;zpy; Ntu; tsu;r;rpf;Fg;
ghjpg;G Vw;gLk;.

03. mkpy kz;fspy; Al3+> Fe2+> Fe3+> Mn2+ Mfpa mad;fspd; fpilg;Gj; jd;ik
rhu;gstpy; mjpfkhFk;. ,e;j mad;fs; jhtuq;fspdhy; mjpfstpy;
mfj;JwpQ;rg;gLtjdhy; er;Rj;jd;ikahd epiyik Vw;gLk;.
c-k; : ,Uk;G (Fe) er;rhjy;> kq;fdPR (Mn) er;rhjy;

04. mkpy kz;fspy; tsUk; gapu;fspy; epjKk; Ca, Mg, K  mad;fspd; gw;whf;Fiw
Vw;gLk;. NkYk;> mkpykz;fspy; NO

3

- mad; fpilg;Gj; jd;ik FiwthFk;.

05. mkpy kz;zpy; fhzg;gLk; PO
4

3-  Nkyjpfkhff; fhzg;gLk;. Al3+ cld;
Nru;e;J AlPO

4 
Mf tPo;gbtjdhy; jhtuq;fspdhy; ngw;Wf; nfhs;sr; $ba

nghRgurpd; (P ) msT FiwtilAk;.

06. kz; mkpyj;jd;ikahdJ pH 5.3 ,Yk; FiwtilAk;NghJ mf;bNdhikrpw;NwR>
gw;wPupah Mfpatw;wpd; njhopw;ghL Jupjkhff; FiwtilAk;. ,jdhy; kz;zpy;
eilngWk; ,aw;ifahd iejurNdw;wk;> fhgNdw;wk; Mfpa nraw;ghLfs;
jilg;gLk;.
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07. kz; mkpyj;jd;ikailtjdhy; gq;fRf;fspd; njhopw;ghL tpiutilAk;.

rpy Nehahf;fpg; gq;fRf;fs; tpiuthfg; ngUFk;. ,jdhy; gapu;fSf;Fg;

ghjpg;G Vw;gLk;.

c-k; : Plasmodiphora brassicae vDk; gq;fR mkpykz;zpy; mjpfstpy;

  fhzg;gLk;

gapu;nra; epyk; mkpyj;jd;ikailAkhapd; me;j epyj;jpy; ntw;wpfukhfr;

nra;if gz;zf;$ba gapu;tiffs; tiuaiwf;Fl;gl;Lf; fhzg;gLk;.

mkpy kz;fisg; Gduikj;jy;mkpy kz;fisg; Gduikj;jy;mkpy kz;fisg; Gduikj;jy;mkpy kz;fisg; Gduikj;jy;mkpy kz;fisg; Gduikj;jy;
mkpy kz;fspy; fhzg;gLk; Nkyjpf H+ mad;fis eLepiyahf;Ftjd; %yk;

mtw;iwj; jpUj;j KbAk;. Mdhy;> mjw;fhd gupfupg;igr; nra;a Kd;du; mkpy

kz;zpd; pH ngWkhdj;ijj; Jzpe;J mjid eLepiyahf;Fjtw;F khj;jpuk;

gupfupg;G Nkw;nfhs;sg;gLk;.

kz;zp;d; mkpyj;jd;ikia eLep;iyahf;Ftjw;F gpd;tUk; Rz;zhk;Gg;

gjhu;j;jq;fis kz;Zf;F ,lyhk;.

1. CaO - ePwhj Rz;zhk;G

2. Ca(OH)
2

- ePwpa Rz;zhk;G

3. CaCO
3

- Rz;zhk;Gf; fy;

4. CaCO
3
.MgCO

3
- nlhyikw;W

kz;Zld; Ca(OH)
2 
Nru;g;gjhy;  mkpykz; eLepiyahdjhf khWtijg; gpd;tUkhW

fhl;lyhk;.

1.

2.

3.

4.

Ca(OH)
2 
gpupifailtjdhy; fpilf;Fk; Ca2+ %yk; $o;epiyj; Jzpf;ifapYs;s

Al, H mad;fs; ,lk;ngau;f;fg;gl;L kz;fiurypy; tpLtpf;fg;gLk;.

vy;yh topfspYk; kz;fiurYld; NrUk; H+mad;fs; vy;yhk; OH- mad;fshy;
eLepiyahf;fg;gLk;.

kz; fhuj;jd;ik kz; fhuj;jd;ik kz; fhuj;jd;ik kz; fhuj;jd;ik kz; fhuj;jd;ik (Soil alkalinity )
kz;zpd; pH ngWkhdk; 7 ,Yk; mjp;fkhFk;NghJ kz;zpy; fhuj;jd;ik Vw;gLk;.
kz;zpy; Nrhbak;> nghw;whrpak;> fy;rpak;> kfdPrpak; Nghd;w fhumad;fs;

Nru;tjhNyNa ,e;epiyik Njhd;Wk;.

mkpy

kz;

$o;
kz;

fiury;

eLepiyahd

kz; $o;

kz;

fiury;
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kz;zpd; $o;epiyr;rpf;fypy; Gwj;JwpQ;rp itf;fg;gl;Ls;s gupkhw;wQ; nra;af;$ba

fw;wad;fis %yf;fw;wad;fshy; ,lk; ngau;f;fyhk;. mg;NghJ mjpfsthdit

Na+ mad;fspdhy; ,lk;ngau;f;fg;gl;L $o;ep;iyr; rpf;fypy; Na+ mad;fspd;

msT mjpfupg;gjdhy; fhuj;jd;ik Vw;gLk;. ,jw;fika ahNjDk; kz;zpd;

$o;epiyr;rpf;fypy; gupkhw;wkilaf; $ba nkhj;jf; fw;wad;fspd; (ESP) 15 %

,w;Fk; $Ljyhf Na mad;fs; mlq;fpAs;sjhapd; mk;kz; fhukz; vdg;gLk;.

fhuj;jd;ik nfhz;l kz;fspy; pH ngWkhdk; 8.5,Yk; mjp;fkhFk;. kpd; flj;Jjp;wd;

nrd;upkPw;wUf;F 4 kpy;yprPkdpYk; (4 milisemens/cm) FiwthFk;. khw;wPL nra;af;$ba

Na  rjtPjk; 15%  ,Yk; FiwthFk;.

fhuj;jd;ikahd kz;fspy; cs;s tptrhauPjpahd gpur;rpidfs;fhuj;jd;ikahd kz;fspy; cs;s tptrhauPjpahd gpur;rpidfs;fhuj;jd;ikahd kz;fspy; cs;s tptrhauPjpahd gpur;rpidfs;fhuj;jd;ikahd kz;fspy; cs;s tptrhauPjpahd gpur;rpidfs;fhuj;jd;ikahd kz;fspy; cs;s tptrhauPjpahd gpur;rpidfs;
fhuj;jd;ikahd kz;fs; eypthd fl;likg;igf; nfhz;ldthFk;. ,jpYs;s

$o;epiyj; Jzpf;iffspy; Na+ mad;fNs mjpfstpy; Gwj;JwpQ;r p

itf;fg;gl;bUf;Fk;. Na+ mad;fs; $o;epiyj; Jzpf;iffspd; Nkw;gug;gpy; cs;s

Vw;wq;fis KOikahf eLepiyahf;fhik fhuzkhf $o;epiyj; Jzpf;iffs;

xd;iwnahd;W js;Sk;. ,jdhy; jpl;lkhd fl;likg;G cUthfhJ. ,jdhy;

vy;yhg; ngsjpf ,ay;GfSk; Fd;Wk;. ,k;kz;fspy; gapu;fs; nropj;J tsuhJ.

fhuj;jd;ik nfhz;l kz;fisg; Gduikj;jy;fhuj;jd;ik nfhz;l kz;fisg; Gduikj;jy;fhuj;jd;ik nfhz;l kz;fisg; Gduikj;jy;fhuj;jd;ik nfhz;l kz;fisg; Gduikj;jy;fhuj;jd;ik nfhz;l kz;fisg; Gduikj;jy;

gy;NtW tpjq;fspdhy; kz;Zld; Na+ mjpfstpy; NrUk;.

c-k; : ngy;];ghu; nfhz;l fdpaq;fs; thdpiyahyopjy;

,jdhy; fhuj;jd;ikahd kz;fspd; $o;epiyj; Jzpf;iffspy; ,ize;Js;s

Nkyjpf Na+ mad;fs; Fiwf;fg;gl Ntz;Lk;.

fhuj;jd;ikiaf; fl;Lg;gLj;j kz;Zf;F CaSO
4

  ([pg;rk;) ,lg;gLk;. ,jd;NghJ

fpilf;Fk; Ca2+ fspd; %yk; Nkyjpf Na+ mad;fs; ,lk; ngau;f;fg;gLk;. ,e;j

Na+ mad;fs; Na
2
SO

4 
Mf khw;wkilAk;. gpd;du; ePiuj; Njf;fp tbar; nra;tjd;

%ykhf Na
2
SO

4 
ia mfw;w KbAk;.

                 CaSO
4
                                Ca2+  +  SO

4

2—

kz;zpd; ctu;j ;jd;ik kz;zpd; ctu;j ;jd;ik kz;zpd; ctu;j ;jd;ik kz;zpd; ctu;j ;jd;ik kz;zpd; ctu;j ;jd;ik (Soil Salinity)

kz; fiurypy; fiue;Js;s cg;Gr;nrwpT gapupdhy; rfpf;ff;$ba kl;lj;ijj;

(limits of tolerane) jhz;b mjpfupj;jNy ctu;j;jd;ik vdg;gLfpd;wJ. ctu; kz;

fiurypd; cg;Gr;nrwpTk; Na+ nrwpTk; cau;thdJ. vdpDk;> ,t;thwhd kz;fspy;

Na+ $o;rpf;fypy; Gwj;JwpQ;rg;gl;Lf; fhzg;gLtjpy;iy. ctu;j;jd;ikAila

2Na+  +  SO
4

2—                                      Na
2
SO

4

—
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kz;zpy; pH ngWkhdk;> 8.5 ,Yk; FiwthdJ> 7.5 ,Yk; cau;thdJ> kpd;flj;jhW>

nrd;upkPw;wUf;F 4 kpy;yprPkdpYk; (4 miliisemens/cm) ,Yk; cau;thdJ. gupkhw;wk;

nra;af;$ba Na rjtPjk; (ESP) 15% ,Yk; FiwthdJ.

ctu;kz;> fhukz; Mfpad cUthjy;ctu;kz;> fhukz; Mfpad cUthjy;ctu;kz;> fhukz; Mfpad cUthjy;ctu;kz;> fhukz; Mfpad cUthjy;ctu;kz;> fhukz; Mfpad cUthjy;

gpd;tUk; tplaq;fs; ctu;kz;> fhukz; Mfpad Vw;gl VJthf mikfpd;wd.

• tws; kw;Wk; Fiw tws; gpuNjrq;fspy; Fiwthd kiotPo;r;rp fhuzkhf

cg;Gfs; fPo;tbahik.

• mjpf ntg;gepiy fhuzkhf Mtpahjy; mjpfupg;gjdhy; kapu;j;Jis vOr;rp

%ykhf ePu; NknyOk;NghJ me;j ePUld; Nru;e;J cg;Gf;fSk; kz; Nkw;gug;Gf;F

vLj;J tug;gl;L gbjy;. gpd;du; Mtpahjypd;NghJ ePu; khj;jpuk; Mtpahfpr;

nrd;W cg;Gf;fs; kz; Nkw;gug;gpy; Njq;fpapUj;jy;.

• jho; epy kz;fspd; ePu;tbg;G Fiwthjyhy; kz;zpd; Nkw;gFjpg; gilfspy;

cg;Gf;fs; xd;W Nru;jYk; Mtpahjy; %yk; ePu; ntspNaWtjdhy; kz;zpd;

Nkw;gug;gpy; cg;Gfs; vQ;RjYk;.

• jho;thd tws;epyg; gpuNjrq;fspy; kiof; fhyq;fspy; epyf;fPo; ePu; kl;lk;

mjpfupg;gjdhy;> mjDld; fiue;j epiyapy; kz;zpd; Nkw;gug;Gf;F tUk;

cg;Gf;fs; gbe;J fhzg;gly;.

• fly;ngUf;F fhuzkhf kz;zpy; fhuj;jd;ik Vw;gLk;.

• flw;fiug; gpuNjrq;fspy; flw; fhw;Wld; vLj;J tug;gLk; cg;Gr;Nru;e;j ePu;j;

Jzpf;iffs; kz;zpd; kPJ gbjy;. ,jdhy; kz; fhuj;jd;ik Vw;gLk;.

• ctu;j; jd;ikahd ePiug; gapu;epyq;fSf;Fg; gha;r;Rjy;.

• kzw;ghq;fhd gpuNjrq;fspy; caukhd ,lq;fspypUe;J fOtp vLj;J

tug;gLk; cg;Gf;fs; jho;thd gpuNjrq;fspy; gbjy;.

• ,urhadg; grisfis kpifahfg; gad;gLj;Jjy;.

ctu;kz;zpd; tptrhak; rhu;e;j gpur;rpidfs;ctu;kz;zpd; tptrhak; rhu;e;j gpur;rpidfs;ctu;kz;zpd; tptrhak; rhu;e;j gpur;rpidfs;ctu;kz;zpd; tptrhak; rhu;e;j gpur;rpidfs;ctu;kz;zpd; tptrhak; rhu;e;j gpur;rpidfs;
ctu;kz;zpd; kz; fiurypd; nrwpT cau;thdjhifahy;> gapu;fspd;

Ntu;fspypUe;J ePu; Gwg;gpurhuzj;Jf;F cs;shtjhy; jhtuq;fs; ,wf;Fk;. vdpDk;

ctu;kz;zpy;> rpwg;ghd ,aw;ifahd ,irthf;fq;fSld; tsUk; jhtuq;fSk;

cs;sd. ,aw;ifahfNt ctu; epyq;fs; fhzg;gLfpd;wd. ,e;j jhtuq;fSf;F

ghupa gpur;ridfs; Vw;gLtJ fpilahJ. vdpDk;> kfhtyp tyaq;fspy; Vwj;jho

5000 n`f;uau; (ha) epyk; jtwhd Kfhik fhuzkhf ctu;epykhf khwpAs;sJ.

mjd;tpisthf me;epyq;fspy; gapu;r;nra;ifiaf; iftpl Ntz;bNaw;gl;Ls;sJ.

ctu;j;jd;ikia ePf;Fjy;ctu;j;jd;ikia ePf;Fjy;ctu;j;jd;ikia ePf;Fjy;ctu;j;jd;ikia ePf;Fjy;ctu;j;jd;ikia ePf;Fjy;
ctu;j;jd;ikaile;j gapu;nra;epyj;jpy; ctu;j;jd;ikia XusTf;Ff;

fl;Lg;gLj;Jtjw;fhfg; gpd;tUk; eltbf;iffis Nkw;nfhs;syhk;. vdpDk;

,k;Kiwfisf; ifahs;tjhy; xU Fwpj;j msTf;F khj;jpuNk ctu;j;jd;ikia

ePf;f KbAk;. vdNt> gapu;nra;epyq;fs; ctu;j;jd;ikailtijj; jtpu;g;gJ

njhlu;ghff; ftdQ; nrYj;JtNj Kf;fpakhdjhFk;.

• kz; epuk;gyilAk; tiu ePu;; toq;f Ntz;Lk;. ,e;ePiu tbag; gz;Ztjhy;

cg;Gf;fis fPo;tbar; nra;ayhk;. vdpDk;> epyj;ij epuk;gyilar; nra;tjdhy;

NtW gy ghjpg;Gfs; Vw;gLk;.
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• ctu;j;jd;ikaile;Js;s kz;zpd; Nkw;gug;gpy; xU nky;ypa gilia

mg;Gwg;gLj;Jjy;.

• cg;Gf;fisf; fOtpafw;Wjy;. gapu;epyj;jpy; ePiuj; Njf;fp gpd;du; ePiu

ntspNaw;Wjy;.

2. mad; gupkhw;wk;2. mad; gupkhw;wk;2. mad; gupkhw;wk;2. mad; gupkhw;wk;2. mad; gupkhw;wk;
kz; fiurypy; fhzg;gLk; mad;fSf;Fk; $o;epiyj; Jzpf;iffspy; Gwj;JwpQ;rp

itj;jpUf;fg;gLk; mad;fSf;Fk; ,ilapy; eilngWk; gupkhw;wk; mad; gupkhw;wk;

vdg;gLk;. ,jid ,uz;L tpjkhf tpsf;f KbAk;.

1. fw;wad; gupkhw;wk;

2. mdad; gupkhw;wk;

fw;wad; gupkhw;wk;fw;wad; gupkhw;wk;fw;wad; gupkhw;wk;fw;wad; gupkhw;wk;fw;wad; gupkhw;wk;
kz;zpy; gpujhdkhff; fw;wad; gupkhw;wNk eilngWfpwJ. kz; fiurypy;

cs;s fw;wad;fSf;Fk; $o;epiyj; Jzpf;ifapy; Gwj;JwpQ;rp itj;jpUf;fg;gLk;

fw;wad;fSf;Fk; ,ilapy; eilngWk; gupkhw;wNk fw;wad; gupkhw;wk; vdg;gLk;.

kz; $o;epiyj; Jzpf;iffspy; fhzg;gLk; vjpNuw;wk; fhuzkhf NeNuw;wk;

ngw;w fw;wad;fs; ftug;gl;L gpizf;fg;gl;l epiyapy; fhzg;gLk;. $o;ep;iyj;

Jzpf;ifiar; Rw;wptu fw;wad;fs; Gwj;JwpQ;rg;gLtjdhy; $o;epiyr; rpf;fy;

cUthFk;. mad;fs; $o;epiyr; rpf;fYld; gpize;J fhzg;gLtjhdy;> ePUld;

Nru;e;J mad;fs; fOtp vLj;Jr; nry;yg;gLtJ jLf;fg;gLk;. kz; fiurypy;

cs;s Fwpg;gpl;l fw;wadpd; nrwpT mjpfupf;Fk;NghJ> $o;epiyr; rpf;fypYs;s

fw;wad;fs; ,lk; ngau;f;fg;gLk;.

cjhuzkhf kz;Zf;F (NH
4
)

2
SO

4
  gris ,Lk;NghJ $o;epiyr; rpf;fy; kw;Wk;

kz; fiury; Mfpatw;wpy; epfOk; khw;wq;fisg; gpd;tUkhW tpsf;fyhk;.

(NH
4
)

2
SO

4
            2NH4+     +    SO

4

2—

kz; fiuriy te;jile;j Gjpa mad;fs;> $o;r;rpf;fypy; Gwj;JwpQ;rg;gLjy;

my;yJ Gwj;JwpQ;rg;glhikapy; nry;thf;Fr; nrYj;Jk; rpy fhuzpfs; cs;sd.

1. madpd; gUkd; (madhiu)

2. madpd; tYtsT

3. madpd; nrwpT

kz; fiury;

mdxY= ødjKh

K
(-)

(-)

(-)
(-)

(-)
Mg

Ca
H

Na
(-)

(-)

(-)(-)

(-)

NH
4

+

NH
4

+

NH
4

+

NH
4

+

NH
4

+

H
2
SO

4

+

Na
2
SO

4

CaSO
4

MgSO
4

kz; fiury;
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fspkz; $o;epiyj; Jzpf;iffis tpl> Nrjdf; $o;epiyj; Jzpf;iffs; mjpfsT

fw;wad;fisg; Gwj;JwpQ;rp itj;jpUf;ff; $ba jd;ikiaf; nfhz;Ls;sd.

fw;wad;fspd; tYtsT mjpfupg;Gf;F Vw;g> $o;epiyj; Jzpf;if Nkw;gug;gpy;

Gwj;JwpQ;rp itj;jpUf;ff; $ba Mw;wYk; mjpfupf;Fk;. ePu;g;gFg;gile;J fw;wadpd;

gUkd; FiwtilAk;NghJ Gwj;JwpQ;rp itj;jpUf;f $ba Mw;wy;; mjpfupf;Fk;.

fw;wad; khw;wPl;bd; Kf;fpaj;Jtq;fs;fw;wad; khw;wPl;bd; Kf;fpaj;Jtq;fs;fw;wad; khw;wPl;bd; Kf;fpaj;Jtq;fs;fw;wad; khw;wPl;bd; Kf;fpaj;Jtq;fs;fw;wad; khw;wPl;bd; Kf;fpaj;Jtq;fs;

• kz;zpd; tsj;Jf;Ff; fw;wad; khw;wPL mj;jpahtrpakhdjhFk;kz;zpd; tsj;Jf;Ff; fw;wad; khw;wPL mj;jpahtrpakhdjhFk;kz;zpd; tsj;Jf;Ff; fw;wad; khw;wPL mj;jpahtrpakhdjhFk;kz;zpd; tsj;Jf;Ff; fw;wad; khw;wPL mj;jpahtrpakhdjhFk;kz;zpd; tsj;Jf;Ff; fw;wad; khw;wPL mj;jpahtrpakhdjhFk;

kz;Zf;F ,lg;gLk; gris tiffs; gpupifaile;J cUthFk;. Ca2+, Mg2+,

K+ Nghd;w mad;fs; Ntu; tsu;r;rpailAk; Moj;jpw;F mg;ghy; fOtp vLj;Jr;

nry;yg;gliyj; jtpu;g;gjw;Ff;  fw;wad; khw;wPL mtrpakhdjhFk;.

• mkpyj;jd;ik> fhuj;jd;ik Mfpatw;iwr; rPu;gLj;jg; gad;gLj;jg;gLk;mkpyj;jd;ik> fhuj;jd;ik Mfpatw;iwr; rPu;gLj;jg; gad;gLj;jg;gLk;mkpyj;jd;ik> fhuj;jd;ik Mfpatw;iwr; rPu;gLj;jg; gad;gLj;jg;gLk;mkpyj;jd;ik> fhuj;jd;ik Mfpatw;iwr; rPu;gLj;jg; gad;gLj;jg;gLk;mkpyj;jd;ik> fhuj;jd;ik Mfpatw;iwr; rPu;gLj;jg; gad;gLj;jg;gLk;

mkpyj;jd;ik> fhuj;jd;ik nfhz;l kz;izj; jpUj;Jtjw;Ff; fw;wad; khw;wPl;Lr;

nrad;KiwNa cjTfpwJ.

• khrile;j ePiuj; J}a;ikg;gLj;j cjTk;

kz;zpD}lhf ePiu mDg;gp mjpYs;s Ni2+, Cd2+, Pb2 Mfpa ghu cNyhf

mad;fis khw;wPL nra;J ePiur; Rj;jpfupf;fyhk;.

• kz;zpd; ngsjpf ,ay;Gfs; khw;wkiltjpy; Kf;fpaj;Jtk; ngWfpwJ.

fw;wad; khw;wPl;Lf; nfhs;ssTfw;wad; khw;wPl;Lf; nfhs;ssTfw;wad; khw;wPl;Lf; nfhs;ssTfw;wad; khw;wPl;Lf; nfhs;ssTfw;wad; khw;wPl;Lf; nfhs;ssT

XuyF jpzpT nfhz;l cyu;kz;zpy; fhzg;gLk; gupkhw;wkilaf; $ba

fw;wad;fspd; msNt fw;wad; gupkhw;wf; nfhs;ssT vdg;gLk;. ,J xU fpNyhfpuhk;

kz;Zf;F nrd;up %y; (cmol(+)/kg) ,y;fhl;lg;gLk; 100 fpuhKf;fhd kp;y;ypr;

rktY (milliequuvalents) (mea/100g) vdTk; mstplg;gLk;. ,g; ngWkhdk; fw;wad;

tiff;fika NtWglhJ. kz;zpy; ve;jnthU fw;waidAk; Gwj;JwpQ;rp itf;ff;

$ba Nkw;gug;gpd; msT vdTk; ,jidf; $wyhk;.

mdad; gupkhw;wk;mdad; gupkhw;wk;mdad; gupkhw;wk;mdad; gupkhw;wk;mdad; gupkhw;wk;

fw;wad; gupkhw;wk; Fiwe;jstpy; epfOk; $o;epiyr; rpf;fy;fspy; mdad; gupkhw;wk;

XusTf;F epfOk;. ,Uk;G> mYkpdpak; Nghd;w gy; Vw;wk;; nfhz;l NeNuw;wk;

ngw;w mad;fspy; Ijnuhl;rpy; (OH-) njhFjp cs;sJ. ,j;njhFjp ry;Ngw;W

(SO
4

2-) > nghRNgw;W (HPO
4

-) kw;Wk; (H
2
PO

4

2-)> nkhypj;njw;W (MoO
4

2-) Nghd;w

mdad;fSld; gupkhw;wkilAk;. ,e;j ep;iyik mNdfkhfg; gspq;FUtw;w

rpypf;Nfw;Wf; fsp nfhz;l kz;zpy; Vw;gLk;.

%y epuk;gy;%y epuk;gy;%y epuk;gy;%y epuk;gy;%y epuk;gy;

kz; $o;epiyj; Jzpf;iffspy; Gwj;JwpQ;rg;gl;Ls;s fw;wad;fis mkpykhf;fpfs;>

%ykhf;fpfs; vdg; gpujhdkhf ,uz;lhf tifg;gLj;jyhk;. mYkpdpak;> Ijurd;

Mfpad mkpykhf;fpf; fw;wad;fshFk;. fy;rpak;> kfdPrpak;> nghw;whrpak;> Nrhbak;

Mfpa Vida fw;wad;fs; %ykhf;fpf; fw;wad;fs; vdg;gLk;. fw;wad; khw;wPl;Lr;

rpf;fypy; cs;s nkhj;jf; fw;wad;fspd; msTf;Fr; rhu;ghf> mjpYs;s %ykhf;fpf;

fw;wad;fspd; msit rjtPjj;jpy; fhl;Lk;NghJ mJ %yf; fw;wad; epuk;gy;

rjtPjk; my;yJ kz;zpd; %y epuk;gy; rjtPjk; vd miof;fg;gLk;.
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gupkhw;wkilaf;$ba

%yf; fw;wad;fspd; msT

 %y epuk;gy; rjtPjk; }      X  100

$o;epiyr; rpf;fypYs;s nkhj;jg;

gupkhw;wk; milaf; $ba

fw;wad;fspd; msT

gpd;tUk; cjhuzj;jpd; %yk; mjid NkYk; tpsf;fyhk;>

kz;zpd; nkhj;jf; fw;wad; msT }

gupkhw;wkilaj;jf;f mYkpdpak;> Ijurd;

mad; msT }

vdNt> kz;zpd; %y mad;fspd; msT }

∴ %yf; fw;wad; epuk;gy; rjtPjk; }

}

mkpyj; jd;ikahd kz;zpy; cs;s fw;wad;fSs; ngUk;ghyhdit mkpykhf;fpfs;

Mifahy;> ,t;thwhd kz;zpy; %y epuk;gy; rjtPjk; FiwthdJ. pH 7 my;yJ

mjidtpl cau;thd ngWkhdk; nfhz;l kz;zpy; %y epuk;gy; rjtPjk; 100 %

MFk;. cg;G%y epuk;gy; rjtPjj;jpd; mbg;gilapy; mkpy kz;Zf;F ,lg;gl

Ntz;ba Rz;zhk;gpd; msit mDkhdpf;fyhk;.

%y epuk;gy; rjtPjj;jpd; mbg;gilapy; mk;kz;zpd; ,urhadj; jd;ikfs; gw;wpa
jfty;fs; gytw;iw mwpe;J nfhs;syhk;.
c-k; : kz;zpd; cg;G%y ep;uk;gy; rjtPjk; 30% vdpd;>

1. mk;kz; tskw;wjhFk;. gapu;fSf;F mj;jpahtrpakhd %yfq;fs;
  gw;whf;Fiwahff; fhzg;gLk;.
2. Al, H mad;fs; mjpfstpy; fhzg;gLk;. ,jdhy; mk; kz;zpd; mkpyj;
  jd;ik mjpfkhFk;.

kpd;flj;jhWkpd;flj;jhWkpd;flj;jhWkpd;flj;jhWkpd;flj;jhW
kpd;idf; flj;jf;$ba Mw;wNy kpd;flj;jhwpdhy;
mstplg;gLk;. kz;fiurypy; gy;NtW mad;fs; fhzg;gLk;.
mtw;iwf; fw;wad;fs;> mdad;fs; vd;wthW tifg;
gLj;jyhk;. kz;fiurypy; cs;s mad;fs; fhuzkhf
kz;zpy; kpd;flj;J jd;ik Vw;gLk;. $o;epiyr; rpf;fypYs;s
mad;fs; ,jw;F cjtkhl;lhJ. kz; fhuj;jd;ik>
ctu ;j ;jd ;ik Mfpatw ;iw mw pa k pd ;flj ;jhW
gad;gLj ;jg ;gLk ; . ctu ;kz;zpd ; k pd ;flj ;Jj pwd ;
nrd;upkPw;wUf;F 4 kpy;yprPkd; ,Yk; cau;thdJ. fhu
kz;fspy; mJ nrd;upkPw;wUf;F 4 kpy;yprPPkdpYk; Fiwthff;
fhzg;gLk;. fhuj;jd;ikahd kz;fspy; Nrhbak; mad;fs;
gupkhw;wkilaf; $bajhff; fhzg;gLk;. ctu;kz;zpy;
Nrhbak; mad;fs; kz; fiurypy; fhzg;gLk;. vdNt> fhu
kz;fis tpl ctu;kz;zpd; kpd;flj;Jjpwd; cau;thdjhFk;.

cU 3.25 :cU 3.25 :cU 3.25 :cU 3.25 :cU 3.25 :

kpd;flj;jhWkhdpkpd;flj;jhWkhdpkpd;flj;jhWkhdpkpd;flj;jhWkhdpkpd;flj;jhWkhdp



155

kz;zpd; kpd;flj;jhiw mse;J nfhs;tjd; %ykhf kz;zpy; cs;s gpur;rpidia
,dq;fz;L> cupa gupfhuq;fis Nkw;nfhz;L gapu;r;nra;iff;Fg; nghUj;jkhdthW
kz;izg; Gduikj;Jf; nfhs;syhk;.

kz;zpd; kpd;flj;jhiwj; Jzptjw;fhf kpd;flj;jhWkhdp (Electrical Conductivity

meter) gad;gLj;jg;gLk;.

3.7 gy;NtW kz; tiffSf;Fg; nghUj;jkhd gapu;fs;3.7 gy;NtW kz; tiffSf;Fg; nghUj;jkhd gapu;fs;3.7 gy;NtW kz; tiffSf;Fg; nghUj;jkhd gapu;fs;3.7 gy;NtW kz; tiffSf;Fg; nghUj;jkhd gapu;fs;3.7 gy;NtW kz; tiffSf;Fg; nghUj;jkhd gapu;fs;

,yq;ifapd; gpujhd kz; tiffSk; mtw;wpd; tptrha Mw;wYk;,yq;ifapd; gpujhd kz; tiffSk; mtw;wpd; tptrha Mw;wYk;,yq;ifapd; gpujhd kz; tiffSk; mtw;wpd; tptrha Mw;wYk;,yq;ifapd; gpujhd kz; tiffSk; mtw;wpd; tptrha Mw;wYk;,yq;ifapd; gpujhd kz; tiffSk; mtw;wpd; tptrha Mw;wYk;

kz; cUthjy; nrad;Kiw %yk; Njhd;Wk; kz; tiffspd; ,ay;Gfspy;

kiotPo;r;rp> ntg;gepiy Mfpa fhyepiyf; fhuzpfNs gpujhdkhfr; nry;thf;Fr;

nrYj;Jfpd;wd. vkJ ehl;by; kiotPo;r;rp ,lj;Jf;fplk; ghupa mstpy; NtWgLk;.

MfNt> xt;nthU tptrhar; #oypay; tyaj;jpYk; cs;s kz; $l;lq;fs;

xd;Wf;nfhd;W NtWgl;ldthFk;.

1945Mk; Mz;by; fyhepjp V.lg;.Mu;. N[hf;fpk; mlq;fyhd FOtpduhy; ,yq;ifapd;

kz; tifg;gLj;jy; Kjd;Kjypy; mwpKfQ;nra;ag;gl;lJ. 1961 ,y; rP.Mu;.

ghznghf;Nf kw;Wk; vt;.Mu;. Ktu;kd; MfpNahuhy; kPz;Lk; xU kz; ghFghL

Kd;itf;fg;gl;lJ.

jw;NghJ ,yq;ifapy; gad;gLj;jg;gLk; ghznghf;Nf - Ktu;kd; MfpNahupd;

kz; tifg;gLj;jYf;F mika ,yq;ifapy; 14 gpujhd kz;$l;lq;fs; cs;sd.

• nrq;fgpy kz;

• Rz;zhk;gw;w fgpy kz;

• nrk;kQ;rs; nghl;Nrhy; kz;

•  njspthd A
1
 nfhz;l cg$l;lk;

•  kQ;rs; epwg;gil nfhz;l cg$l;lk;

•  fLk; kQ;rs; jl;LUthd cg$l;lk;

• nrk;kQ;rs; yw;wNrhy; kz;

•  Rz;zhk;GNru; cg$l;lk;

• nrk;kQ;rs; yw;wNrhypf; kz;

• Kjpuhj fgpy Nyhk; kz;

• nrhylap]; nrhyNdw;]; kz;

• FWKNrhy; kz;

• nufNrhy; kz;

• rJg;G kw;Wk; miur;rJg;G epy kz;

• Fiwthd ePu;tbg;Gf; nfhz;l mY}tpay; (tz;ly;) kz;

• mY}tpay; kz; (tz;ly; kz;)

• nghl;nrhypf; kz;

• nul;rPdh kz;
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nrq;fgpy kz; nrq;fgpy kz; nrq;fgpy kz; nrq;fgpy kz; nrq;fgpy kz; (Redish brown earth - RBE)
,J ,yq;ifapy; mjpfstpy; fhzg;gLk; kz; tif MFk;. cyu;tyak;>
,iltyak; Mfpa (1900 mm ia tplf; Fiwthd kiotPo;r;rp nfhz;l)
gpuNjrq;fspy;  fhzg;gLk;. c-k; : tTdpah> mk;ghe;Njhl;il> nghydWit>
mEuhjGuk; Mfpa khtl;lq;fs;.

,k;kz;zpd;; gf;fg;ghu;itapy; njspthd tyaq;fis ,dq;fhz KbAk;. ,k;kz;
mjpf #upa ntg;gj;Jf;F Mshtjdhy; Nrjdg;nghUl;fs; fUfptpLk;. NkYk;>
iejurd; gpupifailAk;. ,jdhy; ,k;kz;zpy; Nrjdg; nghUl;fSk;> iejurDk;
FiwthfNt fhzg;gLk;. vdpDk;> mq;F NghjpasT nghl;lhrpak; fhzg;gLk;.

,k;kz; kiotPo;r;rp Fiwthd gpuNjrq;fspy; fhzg;gLtjdhYk; Nky;kz;zpy;
cs;s fw;wad;fs; kpff; Fiwe;j mstpNyNa fPNo fOtp vLj;Jr;
nry;yg;gLtjdhYk; ,k;kz;zpd; pH ngWkhdk; eLepiyf;F mz;kpj;jjhff;
fhzg;gLk;. %yepuk;gy; rhu;gstpy; cau;thff; fhzg;gLk;.

,k;kz;zpy; B tyaj;jpy; gy;NtW Moq;fspy; gbff; fw;gil guk;gpf; fhzg;gLk;.
,jdhy; Ntu;tsu;r;rp fl;Lg;gly;> kiofhyq;fspy; Fiwthd ePu;tbg;G Vw;gLjy;
Nghd;wd fhuzkhfg; gapu;r;nra;ifapy; ghjfkhd tpisTfis Vw;gLj;Jk;.

Njrg;glk; 3.1 : ,yq;ifapd; gpujhd kz; $l;lq;fs;Njrg;glk; 3.1 : ,yq;ifapd; gpujhd kz; $l;lq;fs;Njrg;glk; 3.1 : ,yq;ifapd; gpujhd kz; $l;lq;fs;Njrg;glk; 3.1 : ,yq;ifapd; gpujhd kz; $l;lq;fs;Njrg;glk; 3.1 : ,yq;ifapd; gpujhd kz; $l;lq;fs;
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kz;zpd; Mok;> ,ioaikg;G> ePu;tbg;G Mfpad gy;NtW gapu;fisr; nra;if
gz;z cfe;j kl;lj;jpy; fhzg;gLk;. nghJthf 1 - 2 kPw;wu; MoKila
,k;kz;zpd; ePu;gw;Wk;jpwd;> grisfisg; gw;wpitf;Fk; jpwd;> kz;zupg;G

vjpu;g;Gj;jd;ik Mfpad ruhrup kl;lj;jpy; fhzg;gLk;. ,k;kz; mjpfsT cyu;thd

epiyapy; kpfTk; ,Wf;fkhff; fhzg;gLk;. <uypg;ghd epiyapy; Nrwhd jd;ik
nfhz;ljhff; fhzg;gLk;. ,jd; fw;wad; khw;wPl;Lf; nfhs;ssT 10 - 20 cmol/kg

MFk;. nrq;fgpy kz;> kzy; nfhz;l fsp ,Uthl;b kz;zhFk;. ,jpy;
fNahypidw;W vdg;gLk; fspf; fdpaNk gpujhdkhff; fhzg;gLk;.

rupahd fisf; fl;Lg;ghL> ePu;g;ghrdk;> kl;fhg;G Kiwfs; Mfpatw;iwf; ifahs;tjd;

%yk; ,k; kz;zpypUe;J cau; cw;gj;jpj;jpwidg; ngw;Wf;nfhs;syhk;. ,k;kz;
jhdpag;gapu;fs;> gUg;G tifg;gapu;fs;> kpsfha;> fha;fwpfs;> ntq;fhak; Nghd;w
gapu;fisr; nra;if gz;z kpf cfe;jjhFk;.

nrk ;kQ ;rs ; nghl ;Nrhy ; kz; nrk ;kQ;rs ; nghl ;Nrhy ; kz; nrk ;kQ;rs ; nghl ;Nrhy ; kz; nrk ;kQ;rs ; nghl ;Nrhy ; kz; nrk ;kQ;rs ; nghl ;Nrhy ; kz; (Red Yellow Podzolic Soil)

,k;kz;zhdJ <utyankq;Fk; gy;NtW Fj;Jauq;fs; nfhz;l gpuNjrq;fspy;

gue;J  fhzg;gLfpd;wJ. ,il ntg;g tyaq;fspy; Fj;Jauk; mjpfkhd ,lq;fspy;
fhzg;gLk;. c-k; : (,uj;jpdGup> fSj;Jiw> Nffhiy> khj;jiw> FUzhfy;>
gJis> fz;b> khj;jis). ,k;kz; mjpf kiotPo;r;rp fpilf;Fk; gpuNjrq;fspy;
fhzg;gLtjdhy; Nky; kz;zpy; mlq;fpAs;s fw;wad;fs; fPohd gilfSf;F
vLj;Jr; nry;yg;gLtjdhy; Nky;kz; mkpyj;jd;ik nfhz;ljhff; fhzg;gLk;.
mjpf Fj;Jauk; nfhz;l gpuNjrq;fspy; cs;s kz;zpd; Nky;kz; gilapy;

mjpfsT Nrjdg;nghUl;fs; mlq;fpapUf;Fk;. Fj;Jauk; Fiwthd gpuNjrq;fspy;
fhzg;gLk; ,k;kz; tiffspy; kj;jpkkhd msT my;yJ Fiwe;jsT Nrjdg;
gjhu;j;jq;fSk; iejurDk; fhzg;gLk;. ,k; kz;zpd; cg;G %y epuk;gy; 35%

,Yk; FiwthFk;. fw;wad; gupkhw;wf; nfhs;ssT 8 - 10 c.mol/kg MFk;.

,k;kz;zpy; fy;rpak;> kfdPrpak; Mfpad Fiwthff; fhzg;gLtjdhy; gapu;r;

nra;ifapd; NghJ kz;zpd; tsj;ijg; NgZtjw;fhf nlhyikw;W kw;Wk;
Rz;zhk;G Mfpad ,lg;gl Ntz;Lk;. ,k;kz;zpd; Mok;> ePu;tbg;G> fl;likg;G
Mfpad rpwg;ghff; fhzg;gLk;. ,k;kz;zpd; fw;wad; gupkhw;wf; nfhs;ssT
cau;thff; fhzg;gLtjdhy; kz;Zf;F ,lg;gLk; grisfspd; gad;ghl;L
tpidj;jpwd; cau;thff; fhzg;gLk;. Njapiy> ,wg;gu;> njd;id Nghd;w
nghUshjhug; gapu;fSk;> gog;gapu;fSk;> Ritr;ruf;Fg; gapu;fs;> fha;fwpfs;>

fsg;gapu;fs; MfpadTk; gapuplg;gLk;.

Rz;zhk;gw;w fgpy kz; Rz;zhk;gw;w fgpy kz; Rz;zhk;gw;w fgpy kz; Rz;zhk;gw;w fgpy kz; Rz;zhk;gw;w fgpy kz; (Non Calcic Brown Soil)

,J gpujhdkhf cyu;tyaj;jpy; mk;ghiw> kl;lf;fsg;G> fy;Nyhahg; gs;sj;jhf;F
Mfpa gpuNjrq;fspYk; kfitia mz;ba gpuNjrq;fspYk; gue;J fhzg;gLk;
kzw;ghq;fhd kz;zhFk;. ,jpy; fhzg;gLk; A gil> kzw;ghq;fhd ,Uthl;b

kz;zhff; fhzg;gLk;. fw;wad; nfhs;ssT 5 - 6 C.mol / kg. B  tyaj;jpy; fhzg;gLk;
kz; 40%  ,Yk; mjpfkhd cg;G %y epuk;giyf; nfhz;lJ. A tyaj;ijtpl
mjpfsT fsp fhzg;gLk;. ,k; kz;zpd; Nkyhd gilfspy; fhzg;gLk; iejurd;
gpupifailtJld; Nrjdg;nghUl;fs; fUfptpLk;. mjdhy; ,k;kz; nrq;fgpy
kz;iz xj;jjhFk;. fy;rpak;> kf;dPrpak; ngUkstpy; fhzg;gLk;. nrq;fgpy
kz;zpy; tsUk; vy;yhg; gapu;fSk; fy;rpak; mw;w fgpy kz;zpYk; tsuf;

$badthFk;. kzw;ghq;fhd kz;zhifahy; khdhthup Kiwapy; new;nra;ifia
Nkw;nfhs;s ,e;j kz; tifiaf; nfhz;l tay;fisg; gad;gLj;jyhk;.
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,k;kz;zpd; fl;likg;G eypthdjhifahy; tsk; FiwthdJ. fuLKulhd jd;ik
nfhz;l> Mok; Fiwthd kz;zhifahy; tpiuthf cyUk; jd;ikAilaJ.
vdNt> nrq;fgpy kz;iz tpl mjpfsT ePu; ,lNtz;Lk;.

nrq;fgpy ,yw;wNrhy; kz; nrq;fgpy ,yw;wNrhy; kz; nrq;fgpy ,yw;wNrhy; kz; nrq;fgpy ,yw;wNrhy; kz; nrq;fgpy ,yw;wNrhy; kz; (Reddish brown latosolic soil)
1900 - 2500 mm tUlhe;j ruhrup kiotPo;r;rpia nfhz;l ,il tyag; gpuNjrq;fspy;
,k;kz; mjpfk; fhzg;gLk;.
c-k; : fz;b> khj;jis> Nffhiy khtl;lq;fs;
,J eLj;jukhd nkd;ikahd ,ioaikg;Gf; nfhz;l kz;zhFk;. ,ay;ghd
epyj;jpy; kz; rpwg;ghd fl;likg;igf; nfhz;lJ. gapu;r;nra;if Nkw;nfhs;sg;gLk;
,lj;jpYs;s kz; jpl;lkhd fl;likg;igf; nfhz;buhJ. ,k;kz;zpy;
Nrjdg;nghUl;fSk; iejurDk; Fiwthff; fhzg;gLtJld; nghl;lhrpak;>
fy;rpak;> kfdPrpak; Mfpad Rkhuhd mstpy; fhzg;gLk;. ,q;F nghRgurpd;
msT FiwthFk;. nrq;fgpy yw;wNrhy; kz; rpwe;j fw;wad; gupkhw;wf; nfhs;ssT
nfhz;lJ. ,k; kz;zpd; Mok;> ,ioaikg;G> ePu;tbg;G Mfpad rpwg;ghff; fhzg;gLk;.
kz;zpd; Mok; kpfTk; $baJ. ,jdhy; ,J gy;yhz;Lg; gapu;fSf;F cfe;jjhFk;.
c-k; : rhjpf;fha;> fuhk;G> Midf;nfha;ah> Jupad;

,k;kz;zpy; xg;gPl;lstpy; mjpfsT fy;rpak; fhzg;gLtjdhy; nfhf;Nfhr;
nra;iff;F kpfTk; cfe;jjhFk;. NkYk;> mkpyj;jd;ik Fiwthifahy; Njapiyr;
nra;iff;F mt;tsT cfe;jd;W.

nrk;kQ;rs; ,yw;wNrhy; kz; nrk;kQ;rs; ,yw;wNrhy; kz; nrk;kQ;rs; ,yw;wNrhy; kz; nrk;kQ;rs; ,yw;wNrhy; kz; nrk;kQ;rs; ,yw;wNrhy; kz; (Red Yellow latosolic Soil)
cyu;tya tlf;F> fpof;F> tlNky; khfhz gpuNjrq;fspy; fiuNahug;
gpuNjrq;fspy; xU gl;b Nghd;W ,k; kz; fhzg;gLk;. ,J fy;rpa cgkz;
$l;lj;ijr; Nru;e;jjhFk;. ,k;kz;zpd; cg$l;lk; Rz;zhk;G mlq;fpAs;s
cg$l;lkhFk;. mJ kNahrpd; Rz;zhk;Gf;fy; kPJ mike;Js;sJ.

nrk;kQ;rs; ,yw;wNrhy; kz;zpd; gf;fg;ghu;itapy;> A  tyakhdJ nky;ypa
gilahff; fhzg;gLtJld; mlu;j;jpahd fhl;Lg; gpuNjrq;fspNyNa ,e;j
kz;gilia mtjhdpf;fyhk;. B  tyak; 9 - 12 m  tiu MokhdjhFk;. ,q;F
Nrjdg; nghUs;fs;> iejurd;> nghRguR> nghl;lhrpak;> kfdPrpak; Mfpad kpff;
Fiwthff; fhzg;gLk;.

XusT mkpyj;jd;ik nfhz;ljhff; fhzg;gLtJld; rpwg;ghd ePu;tbg;Gk;
fhw;W}l;lKk; nfhz;ljhFk;. jiuapd; Nkyhd gpuNjrq;fspy; fhzg;gLk;. nrk;
kQ;rs; ,yw;wNrhy; kz; rptg;G epwkhff; fhzg;gLtjdhy; mJ rptg;G ,yw;wNrhy;
vdg;gLk;. epyj;jpd; fPohd gFjpapy; cs;s ,yw;wNrhy; kQ;rs; epwkhff;
fhzg;gLtJld; mJ kQ;rs; ,yw;wNrhy; vdg;gLk;. ,k;kz;zpy; Vwj;jho 60 m
Moj;jpy; epyf;fPo; ePu; fhzg;gLk;. ,J xU tpNrl ,ay;;ghFk;. nrk;kQ;rs;
,yw;wNrhy; kz;zpd; fw;wad; gupkhw;wf; nfhs;ssT Fiwthff; fhzg;gLk;.
Nrjdg; grisia ,Ltjd; %yk; ,e;epiyikia eptu;j;jpf;f KbAk;.

3.8 kz; tsq;Fd;wYk; mjid fl;Lg;gLj;jYk;3.8 kz; tsq;Fd;wYk; mjid fl;Lg;gLj;jYk;3.8 kz; tsq;Fd;wYk; mjid fl;Lg;gLj;jYk;3.8 kz; tsq;Fd;wYk; mjid fl;Lg;gLj;jYk;3.8 kz; tsq;Fd;wYk; mjid fl;Lg;gLj;jYk;

kz; tsq;Fd;Wjy;kz; tsq;Fd;Wjy;kz; tsq;Fd;Wjy;kz; tsq;Fd;Wjy;kz; tsq;Fd;Wjy;
kdpj nry;thf;Ff; fhuzkhf kz; ,ay;Gfspy; ghjpg;G Vw;gly;> kz; tsq;Fd;Wjy;
vdg;gLk;. kdpjdpd; nraw;ghL fhuzkhfj; jw;NghJ cyfpy; fzprkhd msT
fhzpfs; tsq;Fd;wpAs;sd. fhzpfSs; ngUk;ghyhdit tptrha
eltbf;iffSf;fhfg; gad;gLj;jg;gLfpd;wikahy; kz; tsk; Fd;wypy; tptrhaj;jpd;
gq;fspg;G cf;fpukhdjhFk;.
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kz; tsq;Fd;wy; gy fhuzpfspdhy; eilngWfpwJkz; tsq;Fd;wy; gy fhuzpfspdhy; eilngWfpwJkz; tsq;Fd;wy; gy fhuzpfspdhy; eilngWfpwJkz; tsq;Fd;wy; gy fhuzpfspdhy; eilngWfpwJkz; tsq;Fd;wy; gy fhuzpfspdhy; eilngWfpwJ

•  kz;zpy; cs;s Nghriz %yfq;fs; Fiwtiljy;.

,J gy;NtW fhuzpfshy; Vw;glyhk;

•  kz;zupg;G •  kz;zpy; Nrjdg; nghUl;fs; Fiwtiljy;

• ctu;j;jd;ik Vw;gly; •  kz; cyu;e;J fhzg;gLjy;

• mkpyj;jd;ik Vw;gly; • fhuj;jd;ik Vw;gly;

• kz; ,Wf;fkiljy; / nfl;bahjy;

• kz; Ez;zq;fpfspd; msT Fiwtiljy; / Ez;zq;fpfs; mw;Wg;Nghjy;

•  kz;zp;y; er;Rj;jd;ikahd gjhu;j;jq;fs; Njhd;Wjy;

,it jtpu

•  nghUj;jkw;w epyg;gad;ghL

•  Kiwikaw;w gapu;r;nra;if KiwfSk;> gap;u;r;nra;iff; Nfhyq;fSk;

•  rPuw;w ePu; Kfhikj;Jtk;

•  nghUj;jkw;w Kiwapyhd tptrha ,urhadg; nghUl;fs;> Nrjd> mNrjdg;

  grisg; gad;ghL

kz;zupg;G kz;zupg;G kz;zupg;G kz;zupg;G kz;zupg;G (Soil erosion)

ahNjDNkhu; ,lj;jpy; mike;Js;s kz;> Jzpf;iffshfNth jpus;fshfNth

Ntwhfp> NtNwhu; ,lj;Jf;Ff; nfhz;L nry;yg;gl;L> mq;F gbjNy kz;zupg;G

vdg;gLfpd;wJ. ,jw;fika kz;zupg;Gr; nrad;Kiwia %d;W gbKiwfspy;

tpsf;fyhk;.

1. kz; Jzpf;iffs; my;yJ jpus;fs; epyj;jpypUe;J ngau;f;fg;gly;

2. ngau;j;njLf;fg;gl;l kz; Jzpf;iffs; my;yJ jpus;fs; NtW ,lj;Jf;F

  vLj;Jr; nry;yg;gly;

3. mg;Gjpa ,lj;jpy; mj;Jzpf;iffs; gbjy;.

kz;zupg;Gr; nrad;Kiwkz;zupg;Gr; nrad;Kiwkz;zupg;Gr; nrad;Kiwkz;zupg;Gr; nrad;Kiwkz;zupg;Gr; nrad;Kiw

1. kz; Jzpf;iffs; kz; jpus;fshf xUq;fike;Js;sd. ,e;j kz; jpus;fs;

kz;zpy; fhzg;gLk; tpjk; kw;Wk; kz; jpus;fs; xd;Wlndhd;W gpize;Js;s

tpjj;Jf;F mika kz;zpd; fl;likg;Gk; jd;ikAk; khWgLk;. kz;

Jzpf;iffs;> jpus;fs; epyj;jpypUe;J Ntwhf;fg;glNy  kz;zupg;gpd; Muk;gg;

gbKiw MFk;.

kz; Jzpf;iffs; kw;Wk; jpus;fs; Ntwhtjpy; gq;fspg;Gr; nra;Ak; fhuzpfs;:

• kiotPo;r;rp

kiotPo;r;rpapd;

i. nrwpT

ii. msT

iii. fhy msT Mfpad kz;zupg;gpy; nry;thf;Fr; nrYj;Jk;

kioj;Jspfs; kz;zpd; kPJ tpOtjdhy; kz; Jzpf;iffs; xd;wpypUe;njhd;W

NtwhFk;. kz; tsq;Fd;wypd; msthdJ kiotPo;r;rpr; nrwpT> kioj; Jspfspd;

tpl;lk;> kioj;Jspfspd; ,WjpNtfk; Mfpa fhuzpfSf;F Neu;tpfpj rkkhFk;.

mjhtJ ,f;fhuzpfspd; msT mjpfupf;Fk;NghJ kz;Zf;F Vw;gLk; ghjpg;gpd;

msTk; mjpfupf;Fk;.
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kiotPo;r;rp fhuzkhf kz;zpd;kPJ tpOk; kioj;Jspfspy; fhzg;gLk; ,af;f
rf;jp fhuzkhf kz; jpus;fspypUe;J kz; Jzpf;iffs; ngau;f;fg;gLk;. ,t;thW
Ntwhf;fg;gl;l kz; Jzpf;iffspdhy; kz; Jisntspfs; milf;fg;gLk;. ,jdhy;

kz;zpDs; cl;GFk; ePupd; msT> CLtbAk; ePupd; msT> ePu;tbg;G> kz;zpd;
CLtbjy; nfhs;ssT Mfpad Fiwtiltjdhy; Nkw;gug;gpy; ePu; Njq;Fk;.
kz; Jzpf;iffspd; kPJ tpOk; ePu;j;Jspfspy; cs;s ,af;f rf;jpapd; 2/3 gFjp
Jzpf;iffis Ntwhf;fTk; 1/3 gq;F kz;iz ,Wf;fkilar; nra;aTk;
cjTfpd;wd. kz;zpd; Nkw;gug;gpy; njhq;fy; epiyapy; cs;s ePu; jiuj;Njhw;w
mikg;Gf;F mika caukhd ,lj;jpypUe;J gs;skhd ,lj;Jf;Fg; ghAk;NghJ

mjpYs;s Jzpf;iffs; NtwhFk;.

• kz;zpd; Nkw;gug;gpy; ePu; Xbtopjy;kz;zpd; Nkw;gug;gpy; ePu; Xbtopjy;kz;zpd; Nkw;gug;gpy; ePu; Xbtopjy;kz;zpd; Nkw;gug;gpy; ePu; Xbtopjy;kz;zpd; Nkw;gug;gpy; ePu; Xbtopjy;
kz;zpd; Nkw;gug;gpy; ePuhdJ XbtopAk; Ntfj;Jf;fika kz; Nkw;gug;gpYs;s
kz; Jzpf;iffs; mfw;wg;gLtJld; kz; jpus;fSk; mfw;wg;gLk;. Mw;wq;
fiuNahuq;fspy; fiuNahu mupg;Gk; ,k;KiwapNyNa epfo;fpwJ.

• tpyq;Ffspd; nraw;ghLtpyq;Ffspd; nraw;ghLtpyq;Ffspd; nraw;ghLtpyq;Ffspd; nraw;ghLtpyq;Ffspd; nraw;ghL
tpyq;Ffs; jiuapy; elf;Fk;NghJ mtw;wpd; epiw> Fsk;Gfs; NkhJjy; Mfpad
fhuzkhf kz; Nkw;gug;gpYs;s kz; Jzpf;iffs; mfw;wg;gLk;. tptrha
eltbf;iffs; fhuzkhf Nkw;nfhs;sg;gLk; fhlopj;jy; tpyq;Ffs;
Gy; Nka;jy; Mfpad fhuzkhf kz; ntspNa njd;gLk;.

• kz; gz;gLj;jYk; gz;gLj;jy; cgfuzq;fspd; gad;ghLk;kz; gz;gLj;jYk; gz;gLj;jy; cgfuzq;fspd; gad;ghLk;kz; gz;gLj;jYk; gz;gLj;jy; cgfuzq;fspd; gad;ghLk;kz; gz;gLj;jYk; gz;gLj;jy; cgfuzq;fspd; gad;ghLk;kz; gz;gLj;jYk; gz;gLj;jy; cgfuzq;fspd; gad;ghLk;
tptrhaj;jpy; gad;gLj;jg;gLk; gy;NtW gz;gLj;jy; cgfuzq;fs; %ykhf
epyj;jpypUe;J kz; jpus;fSk; kz; Jzpf;iffSk; Ntwhf;fg;gLk;.

• kz; <ukiljYk; cyu;jYk;kz; <ukiljYk; cyu;jYk;kz; <ukiljYk; cyu;jYk;kz; <ukiljYk; cyu;jYk;kz; <ukiljYk; cyu;jYk;

<uypg;G mjpfupf;Fk;NghJ fspkz; cg;gpg; gUg;gJld; <uypg;Gf; FiwtilAk;
NghJ fspkz; RUq;Fk;. ,jdhy; kz;zpy; ntbg;Gf;fs; Vw;gLk;. ,jdhy;
kz; jpuspy; ,Ue;J kz; Jzpf;iffs; Ntwhf;fg;gLk;.

kz;jpus;fs; vLj;Jr; nry;yg;gly;kz;jpus;fs; vLj;Jr; nry;yg;gly;kz;jpus;fs; vLj;Jr; nry;yg;gly;kz;jpus;fs; vLj;Jr; nry;yg;gly;kz;jpus;fs; vLj;Jr; nry;yg;gly;
kz;zupg;Gf; fhuzpfs; %yk; kz; Jzpf;iffs; Vw;fdNt ,Ue;j ,lj;jpypUe;J

NtW ,lj;Jf;F vLj;Jr; nry;yg;gLk;. ,t;thW kz; Jzpf;iffs; vLj;Jr;
nry;yg;gLtjw;F XbtopAk; ePu; cjTk;. rha;thd gpuNjrq;fspD}lhf XLk;
ePUld; vLj;Jr; nry;yg;gLk; Jzpf;iffspd; mstpy; XbtopAk; ePupd; msT>
Ntfk;> ghAk; tpjk; Mfpad nry;thf;Fr; nrYj;Jk;. XLk; ePupd; msT
mjpfupf;Fk;NghJ> nfhz;L nry;yj;jf;f kz; Jzpf;iffspd; msTk; mjpfupf;Fk;.
cjhuzkhf ghAk; ePupd; NtfkhdJ nrf;fDf;F 0.15 kPw;wu; MFk;NghJ nkd;kzy;>

milay;> fspj; Jzpf;iffs; Mfpad mbj;Jr; nry;yg;gLtJld; nrf;fDf;F
2.44 kPw;wu; vDk; Ntfj;jpy; ghAk; ePupdhy; 58.1 fpNyh epiwAila fw;fisf;
$l mbj;Jr; nry;yKbAk;.

ePuhdJ mjpf Ntfj;jpy; ghAk;NghJ nfhe;jsg; gha;r;riy Vw;gLj;Jk;. ,J kz;
Jzpf;iffisf; fhTk; Mw;wiyf; nfhz;Ls;sjhy;> ,t;thwhd gha;r;ry;

eilngWk;NghJ ePNuhilfspd; fiuNahuq;fSk; mbg;gFjpAk; mupj;Jr;
nry;yg;gLk;. vdpDk;> mUtpf; Nfhl;Lg; gha;r;ry; eilngWk;NghJ kz; clypypUe;J
kz; Jzpf;iffs; Ntwhf;fg;gLtJk; mit vLj;Jr; nry;yg;gLtJk; XusTf;Ff;
FiwAk;.
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kz; Jzpf;iffs; vLj;Jr; nry;yg;gLtjpy; nry;thf;Fr; nrYj;Jk; fhyepiyf;

fhuzpfshd cau; ntg;gepiy> mjpf fhw;W> Fiwthd rhuPug;gjd; cs;sNghJ

kz;zpYs;s ePu; MtpAapu;g;G> Mtpahjy; Mfpad %yk; ntspNaWtjdhy;

kio %yk; fpilf;Fk; ePupy; ngUk;gFjp cwpQ;rg;gl;L XLk; ePupd; msT

Fiwtiltjdhy; vLj;Jr; nry;yg;gLk; kz; Jzpf;iffspd; msTk; FiwAk;.

kz;zpy; nghUj;jkhd ,ioaikg;Gf; fhzg;gLkhapd; cs; CLtbjy;> ePu;

gw;Wk; nfhs;ssT Mfpa fhuzpfs; tpUj;jpaile;J> kz;zpy; XbtopAk; ePupd;

msT Fiwtiltjdhy; kz;zupg;Gf; FiwtilAk;. mt;thNw VjhtJ xU

kz;zpy; Nrjdg; nghUl;fs; mjpfkhff; fhzg;gl;lhy; ePu; gw;Wk; nfhs;ssT

mjpfupj;J XLk; ePupd; msT Fiwtiltjdhy; kz;zupg;G FiwtilAk;. kz;

Jzpf;iffspd; mlu;j;jpAk; kz; Jzpf;iffs; vLj;Jr; nry;yg;gLtjpy; nry;thf;Fr;

nrYj;Jk;. ,jw;fika mjpf fsp nfhz;l kz;zpy; kz;zupg;Gf; FiwthfNt epfOk;.

epyk; rha;thdjhff; fhzg;gl;lhy; kz;zupg;G mjpfkhf epfOk;. mjhtJ kz;

Jzpf;iffs; mjpfstpy; vLj;Jr; nry;yg;gLk;.

kz; Jzpf;iffs; gbjy;kz; Jzpf;iffs; gbjy;kz; Jzpf;iffs; gbjy;kz; Jzpf;iffs; gbjy;kz; Jzpf;iffs; gbjy;

,J kz;zupg;gpd; ,Wjp epiyahFk;. ePNuhilfspYs;s epiyahd gpuNjrq;fspy;

ePNuhl;l Ntfk; Fiwtiltjdhy; mt;tplq;fspy; kz; Jzpf;iffs; gbAk;.

kz; Jzpf;iffspd; epiwf;fikaNt gbjYk; eilngWk;. kzy; Jzpf;iffs;

Kjypy; gbAk;;. mjw;F mLj;jjhf milaYk;> gpd; fspj; Jzpf;iffSk; gbAk;.

milay; gbtjdhy; me;j ,lk; tskhf khWk;. fsp kz; mjpfstpw; gbAkhdhy;

me;j ,lk; gapu;nra;ag; nghUj;jkw;wjhf khWk;.

kz;zupg;Gf;Fk; kz; ,ay;Gfs; ghjfkhf khWjYf;Fk;; ,ilapy; ,ilj;

njhlu;Gfs; cs;sd.

kz;zupg;Gf; fhuzpfs;kz;zupg;Gf; fhuzpfs;kz;zupg;Gf; fhuzpfs;kz;zupg;Gf; fhuzpfs;kz;zupg;Gf; fhuzpfs;

• ePu;

• fhw;W

• flyiyr; nraw;ghL

• kdpjdJk; tpyq;FfspdJk; nraw;ghLfs;

• gdpf;fl;bahW - fpNsrpau; (Glacier)

ePu;ePu ;ePu ;ePu ;ePu ;

,yq;ifapd; gpujhdkhd kz;zupg;Gf; fhuzp ePuhFk;.

,jdhy; Vw;gLk; kz;zupg;G kz; fOtpr; nry;yy;

vdg;gLk;.

gpd;tUk; fhuzpfspdhy; ePupdhy; Vw;gLk; kz;zupg;Gj; J}z;lg;gLk;.

• jpwe;j epiyapy; ghupa epyg;gug;Gf; fhzg;gly;.

• kz; mjpfstpy; J}u;itahf;fg;gl;bUj;jy;.

• epyk; mjpf rha;thff; fhzg;gly;.

• mjpf kiotPo;r;rp fpilj;jy;.

• nghUj;jkw;w epyg; gad;ghL.

  cU 3.29 : ePupdhy;  cU 3.29 : ePupdhy;  cU 3.29 : ePupdhy;  cU 3.29 : ePupdhy;  cU 3.29 : ePupdhy;

Vw;gLk; kz;zupg;GVw;gLk; kz;zupg;GVw;gLk; kz;zupg;GVw;gLk; kz;zupg;GVw;gLk; kz;zupg;G
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fhw;Wfhw;Wfhw;Wfhw;Wfhw;W

cyu; fhyepiy epyTk; [{d;> [{iy> Mf];l; Mfpa

fhyg;gFjpapy; fhw;wpdhy; J}rpfs; vLj;Jr;

nry;yg;gLk;. ,JTk; kz;zupg;ghFk;. ,e;jj; J}rp

,iyfs py ;  gbtjdhy ;  xs pj ; njhFg ; G

kl;Lg;gLj;jg;gLk;. kz; cyu;e;J kz; Jzpf;iffspd;

epiw Fiwtiltjdhy; ,e;epiyik jPtpukilAk;.

flyiyr; nraw;ghLflyiyr; nraw;ghLflyiyr; nraw;ghLflyiyr; nraw;ghLflyiyr; nraw;ghL

flyiyr; nraw;ghL fhuzkhff; fiuNahuj;jpy;

kz;zupg;G Vw;gLk;.

kdpjdJk; tpyq;FfspdJk; nray;fs;kdpjdJk; tpyq;FfspdJk; nray;fs;kdpjdJk; tpyq;FfspdJk; nray;fs;kdpjdJk; tpyq;FfspdJk; nray;fs;kdpjdJk; tpyq;FfspdJk; nray;fs;

,tw;wpd; %yk; kz; Jzpf;iffs; Ntwhf;fg;gl;L

vLj;Jr; nry;yg;gLk;. epyk;gz;gLj;jy;> tpyq;Ffspd;

Fsk;Gfs; gLjy; Mfpa nraw;ghLfs; kz;zupg;Gf;Ff;

fhuzkhf mikAk;.

gdpf;fl;bahW - fpNsrpau;gdpf;fl;bahW - fpNsrpau;gdpf;fl;bahW - fpNsrpau;gdpf;fl;bahW - fpNsrpau;gdpf;fl;bahW - fpNsrpau;

ntg;gepiy FiwtilAk;NghJ gdpf;fl;bahW cUthFtjdhy; kz;zupg;G Vw;gLk;.

Mdhy; ,yq;ifapd; mikT> fhyepiy vd;gtw;Wf;F mika ,t;thwhd

kz;zupg;G ,q;F fhzg;gLjpy;iy.

kz;zupg;G epfOk; tpjq;fSk; mjd; tpisTfSk;kz;zupg;G epfOk; tpjq;fSk; mjd; tpisTfSk;kz;zupg;G epfOk; tpjq;fSk; mjd; tpisTfSk;kz;zupg;G epfOk; tpjq;fSk; mjd; tpisTfSk;kz;zupg;G epfOk; tpjq;fSk; mjd; tpisTfSk;

ePupdhy; Vw;gLk; kz;zupg;G gy tifg;gLk;. mit tUkhW

01. rpjwy; mupkhdk; 01. rpjwy; mupkhdk; 01. rpjwy; mupkhdk; 01. rpjwy; mupkhdk; 01. rpjwy; mupkhdk; (Splash erosion)

kioapd; NghJ tpOk; kioj;Jspfs; kz;Zld;

NkhJifaile;J kz; Jzpf;iffs; rpjwbf;fg;gl;L

ePu;j;Jzpf;iffSld; kz;Jzpf;iffs; vLj;Jr;

nry;yg;gLtNj rpjwyupkhdk; vdg;gLk;. kz;zupg;gpd;

Muk;g epiyNa ,JthFk;.

02. gilaupg;G 02. gilaupg;G 02. gilaupg;G 02. gilaupg;G 02. gilaupg;G (Sheet erosion)

rha;thd epyq;fspy; Nkw;gug;gpd; topNa XbtopAk;

ePUld; kz;zhdJ gilahf mfw;wg;gly; gilaupg;G

vdg;gLk;. kz;zpDs; fhzg;gLk; tsp Ez;Jisfs;

milf;fg;gLtjdhy; kz;zpd; Nkw;gug;gp;y; Njq;Fk;

e Pu ; gs ;skhd ,lq;fis Nehf ;f pg ; ghAk ; .

kz; Jzpf;iffs; jho;thd gpuNjrq;fis Nehf;fp

vLj;Jr; nry;yg;gLk;. ,jdhy; Nky;kz; gilapd; fPNo fhzg;gLk; ghiw my;yJ

guy; gil ntspNa njd;gLk;. ,J gilaupg;G vdg;gLk;.

cU 3.32 : rpjwyupkhdk;cU 3.32 : rpjwyupkhdk;cU 3.32 : rpjwyupkhdk;cU 3.32 : rpjwyupkhdk;cU 3.32 : rpjwyupkhdk;

cU 3.33 : gilaupg;GcU 3.33 : gilaupg;GcU 3.33 : gilaupg;GcU 3.33 : gilaupg;GcU 3.33 : gilaupg;G

cU 3.30 : fhw;wpdhy; Vw;gLkcU 3.30 : fhw;wpdhy; Vw;gLkcU 3.30 : fhw;wpdhy; Vw;gLkcU 3.30 : fhw;wpdhy; Vw;gLkcU 3.30 : fhw;wpdhy; Vw;gLk;; ;; ;

  kz;zupg;G  kz;zupg;G  kz;zupg;G  kz;zupg;G  kz;zupg;G

cU 3.31 : fiuNahu kz;zupg;GcU 3.31 : fiuNahu kz;zupg;GcU 3.31 : fiuNahu kz;zupg;GcU 3.31 : fiuNahu kz;zupg;GcU 3.31 : fiuNahu kz;zupg;G
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ePuupgs;s mupkhdk; ePuupgs;s mupkhdk; ePuupgs;s mupkhdk; ePuupgs;s mupkhdk; ePuupgs;s mupkhdk; (rill erosion)

kz;gil mfw ;wg ;gLjy; > kz; Nkw ;gug ;g py ;

kioj;Jspfs; tpoy; Mfpad fhuzkhf gbg;gbahf

kz; Ez;Jisfs; milgLk;. ,jdhy; ePu; CLtopjy;

jilg;gLk;. ,jd; fhuzkhf kz;zpd; Nkw;gug;gpy;

Njq;Fk; ePu; gs;skhd ,lq;fs; Nehf;fp XLk;. ,jd;

Muk;g epiyapd;NghJ ePu; XbtopAk; ghijapy; rpwpa

ePuupgs;sq;fs; Njhd;Wk;. ,J ePuupgs;s mupkhdk;

vdg;gLk;.

tptrhak; my;yJ gpw eltbf;iffSf;nfd kz; Fog;gg;gLk; re;ju;g;gj;jpy;

,e;j tifahd mupkhdk; eilngWk;. gz;gLj;jy; cgfuzq;fisg; gad;gLj;jp

,e;j ePuup gs;sq;fspy; kz;iz epug;Gtjdhy; kPz;Lk; gapu;r;nra;iff;F cfe;jjhf

,tw;iw khw;wyhk;.

04. XLfhy; mupkhdk; 04. XLfhy; mupkhdk; 04. XLfhy; mupkhdk; 04. XLfhy; mupkhdk; 04. XLfhy; mupkhdk; (gully erosion)

ePuupgs;s mupkhdk; njhlu;;r;rpahf eilngWtjdhy; rpwpa

ePuupgs;sq;fs; ngupa rhy;fshf khWk;. ,jdhy; rhypd;

Xuq;fs; mupj;J vLj;Jr; nry;yg;gLk;. ,jdhy; rhy;

mfykhFk;. ,J kz;zupg;gpd; jPtpu epiy MFk;. kio

epd;w gpd;dUk; $l XLfhypd; topNa ePu; ghAk;. ,e;epiyf;F

cl;gl;l kz;iz toikahd gz;gLj;jw; nraw;ghLfs;

%yk; gioa epiyf;F khw;wpaikf;f KbahJ.

,t;thW XLfhy;fs; cUthFjdhy; gz;iz cgfuzq;fisr; nraw;gLj;jy;>

tpyq;Ffis vLj;Jr; nry;yy; Mfpait fbdkhFk;. XLfhy;fis epug;Gtjw;F

mjpfsT kz; Njitg;gLtjdhYk; ,t;thW epug;gpa ,lq;fs; kPz;Lk; kz;zupg;Gf;F

cl;gLkhifahYk; XLfhy; mupkhdk; Vw;gl;l gpuNjrj;ijj; jpUj;JtJ fbdkhFk;.

05. ePNuhil mupkhdk;05. ePNuhil mupkhdk;05. ePNuhil mupkhdk;05. ePNuhil mupkhdk;05. ePNuhil mupkhdk;

MWfs;> Xilfs; Nghd;wtw;wpy; mY}tpay; kz;fNs

mjpfstpy ; fhzg ;gLfpd ;wd. ,k ; kz;fs ;

cWjpj;jd;ik Fiwe;jdthifahy; kz;zupg;Gf;F

cs;shFk;. ,jdhy; MWfs;> Xilfs; Mfpatw;wpd;

Xuq;fs; mupg;Gf;Fs;shFk;. ,J ePNuhil mupkhdk;

vdg;gLk;.

06. kz; rupT06. kz; rupT06. kz; rupT06. kz; rupT06. kz; rupT

kz; Jzpf;iffs; xd;wpypUe;njhd;W gpupf;fg;glhj epiyapy;

xd;whf NtW ,lj;Jf;F mirjNy kz;rupT vdg;gLk;.

,t;thW eilngwg; GtpaPu;g;Ng fhuzkhf mikfpwJ.

,yq ;ifa pd ; kiyehl ;Lg ; gFj pa py ; ,jidf ;

fhzf;$bajhf cs;sJ.

cU 3.34 : ecU 3.34 : ecU 3.34 : ecU 3.34 : ecU 3.34 : ePP PP Puupgs;s mupkhdk;uupgs;s mupkhdk;uupgs;s mupkhdk;uupgs;s mupkhdk;uupgs;s mupkhdk;

         cU 3.35 : XLfhy; mupkhdk;cU 3.35 : XLfhy; mupkhdk;cU 3.35 : XLfhy; mupkhdk;cU 3.35 : XLfhy; mupkhdk;cU 3.35 : XLfhy; mupkhdk;

cU 3.36 : ePNuhil mupkhdk;cU 3.36 : ePNuhil mupkhdk;cU 3.36 : ePNuhil mupkhdk;cU 3.36 : ePNuhil mupkhdk;cU 3.36 : ePNuhil mupkhdk;

    cU 3.37 : kz;rupTcU 3.37 : kz;rupTcU 3.37 : kz;rupTcU 3.37 : kz;rupTcU 3.37 : kz;rupT
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epyj;jpd; msTf;Nfw;g Vw;gLk; NrjKk; NtWgLk;. ghupa mstpy; eilngWk;

kz;rupT fhuzkhf kdpjcapu;fs;> nrhj;Jfs;> tptrha epyq;fs; Mfpatw;Wf;Fk;

ghjpg;G Vw;gLk;.

07. kz; Gijjy;07. kz; Gijjy;07. kz; Gijjy;07. kz; Gijjy;07. kz; Gijjy;

Muk;gj;jpy; fhzg;gl;l kl;lj;ijtpl kz; fPopwq;FjNy kz; Gijjy; vdg;gLk;.

kz;zpDs; fhzg;gLk; ghiwg; ghfq;fs; xl;rpNaw;w thdpiyahyopYf;Fl;gl;L>

cs;NsAs;s Jzpf;iffs; my;yJ kz;jpus;fs; fOtp vLj;Jr; nry;yg;gLjdhy;

Vw;gLk; Fopfs; fhuzkhfTk; ,J Vw;glyhk;.

kz;zupg;gpd; ghjfkhd tpisTfs;kz;zupg;gpd; ghjfkhd tpisTfs;kz;zupg;gpd; ghjfkhd tpisTfs;kz;zupg;gpd; ghjfkhd tpisTfs;kz;zupg;gpd; ghjfkhd tpisTfs;

• kz;zpd; tskhd gilapd; Mok; FiwtiljYk; kz;tsk; Fd;WjYk;.

nghJthf Nky; kz;zpy; 5 mm gil ,of;fg;gLk;NghJ gapu; tpisr;ry;

40% ,dhy; FiwtilAk; vd;gJ Ma;Tfs; %yk; mwpag;gl;Ls;sJ.

• jhtu tsu;r;rpf;F cfe;j kz;gilapd; jbg;G FiwtilAk;.

• kz;zpYs;s Nghrizf; $WfSk;> Ez;zq;fpfSk; mfw;wg;gLtjdhy;

kz;zpd; ,urhad> capupay;> ngsjpf ,ay;Gfs; ghjpf;fg;gLk;.

• Ntu;j;njhFjpf;F mz;ikapy; cs;s kz; fOtp vLj;Jr; nry;yg;gLtjdhy;

jhtuq;fs; ghl;lj;jpy; tpOk;.

• kz;zpd; pH ngWkhdk; khw;wkilAk;.

• kl;fhg;G Kiwfis Nkw;nfhs;s gzk; nrythFk;.

• tptrha epyq;fspd; ngWkjp FiwtilAk;.

• mupj;njLj;Jr; nry;yg;gLk; kz; MWfs;> Fsq;fs; Nghd;w ePu;j; Njf;fq;fspy;

gbtjdhy; mtw;wpd; nfhs;ssT Fiwe;J nts;sg;ngUf;F Mgj;J Vw;gLk;.

• Nrw;Wj; Jzpf;iffs; fhuzkhf ePupd; fyq;fw;jd;ik (turbidity) mjpfupf;Fk;.

,jdhy; mq;fpfSf;Fg; ghjpg;G Vw;gLk;.

• mjpfstpy; eilngWk; kz;rupT fhuzkhf kdpj capu;fs;> gapu;nra; epyq;fs;>

tPLfs; Mfpadtw;Wf;Fg; ghjpg;G Vw;gLk;. vdNt> rpy epyq;fspy; gapu;nra;a

Kbahj epiy Vw;gLk;.

• tptrha eltbf;iffspy; ghj;jpfspy; my;yJ taypy; fhzg;gLk; ePuupgs;s

mupg;ig gapu;r;nra;ifapd; NghJk; cgfuzg; gad;ghl;bd; NghJk; ePf;f

KbAkhifahy;> rpwpa gapu ;r ;nra;if eltbf;iffSf;F ghjpg ;G

Vw;glkhl;lhJ. vdpDk;> XLfhy; kw;Wk; ePNuhil mupg ;gpd; msT

mjpfkhdjhifahy;> tptrha eltbf;iffSf;F ghjpg;G Vw;gLj;Jk;.

kz;zupg;gpdhy; Vw;gLk; kz; ,og;igf; fzpj;jy;kz;zupg;gpdhy; Vw;gLk; kz; ,og;igf; fzpj;jy;kz;zupg;gpdhy; Vw;gLk; kz; ,og;igf; fzpj;jy;kz;zupg;gpdhy; Vw;gLk; kz; ,og;igf; fzpj;jy;kz;zupg;gpdhy; Vw;gLk; kz; ,og;igf; fzpj;jy;
kz;zupg;gpdhy; Vw;gLk; ,og;igf; fzpg;gjd; Kf;fpaj;Jtk;kz;zupg;gpdhy; Vw;gLk; ,og;igf; fzpg;gjd; Kf;fpaj;Jtk;kz;zupg;gpdhy; Vw;gLk; ,og;igf; fzpg;gjd; Kf;fpaj;Jtk;kz;zupg;gpdhy; Vw;gLk; ,og;igf; fzpg;gjd; Kf;fpaj;Jtk;kz;zupg;gpdhy; Vw;gLk; ,og;igf; fzpg;gjd; Kf;fpaj;Jtk;

kz;zupg;gpdhy; Vw;gLk; ,og;igf; fzpg;gjhy; gpd;tUk; gad;fisg; ngwyhk;.

• epyj;jpypUe;J mfw;wg;gLk; kz; Jzpf;iffspd; msitf; Fiwg;gjw;F

kl;fhg;G Kiwfisg; gad;gLj;jyhk;.

• kz;zupg;gpd; msTf;F mika MWfspd; mbapy; Njq;Fk; kz;zpd; msitj;

jPu;khdpg;gjd; %yk; nts;sg;ngUf;fpdhy; Vw;gLk; ghjpg;Gf;fisf; Fiwf;ff;

$ba tifapy; MWfspd; mbapYs;s kz;iz mfw;w eltbf;if vLf;fyhk;.

• ePu;g;ghrd tha;f;fhy;fs;> fhy;tha;fs; ePu;Kjy;fs; Mfpatw;iwj; jpl;lkpl

,J mtrpakhFk;.

• gpd;fz;fhzpg;G eltbf;iffis Nkw;nfhs;Sk; tpjj;ijj; jPu;khdpg;gjw;F

mtrpakhFk;.
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kz;zupkhdj;jpd; msitj; Jzptjw;fhd ru;tNjr kz;zupg;Gr; rkd;ghLkz;zupkhdj;jpd; msitj; Jzptjw;fhd ru;tNjr kz;zupg;Gr; rkd;ghLkz;zupkhdj;jpd; msitj; Jzptjw;fhd ru;tNjr kz;zupg;Gr; rkd;ghLkz;zupkhdj;jpd; msitj; Jzptjw;fhd ru;tNjr kz;zupg;Gr; rkd;ghLkz;zupkhdj;jpd; msitj; Jzptjw;fhd ru;tNjr kz;zupg;Gr; rkd;ghL

1972 Mk; Mz;bd; ];kpj;> tp\;kad; MfpNahuhy; kz;zupkhdj;jpd; msit

Jzptjw;fhd rkd;ghL cUthf;fg;gl;lJ.

X
a
= R K L S C P

X
a
- Mz;Lf;Fupa ruhrup kz;zpog;G (tUlnkhd;wp;y; xU n`f;uau;

epyj;jpypUe;J fOtg;gl;Lr; nry;Yk; msT njhd;fspy;)

R - kiotPo;r;rp mupjd;ikr; Rl;b (Rain fall Erosivity Index) (kz; fOtpr;

nry;yg;gLtjw;fhfg; nga;a Ntz;ba kio tPo;r;rpapd; typikAk;

msTk;)

K - kz; mupjfitf; Fwpf;Fk; Rl;b (Soil Erodibility Factor)

L - ruptpd; ePsk; (Slope Length)

S - jiuapd; rupT (Land Slope)

C - gapu; Kfhikf;; fhuzp (Crop Management Factor)

P - kz; fhg;Gf; fhuzp (Soil Conservation Factor)

kz;zupg;gpd;ghy; kiotPo;r;rpapdhy; Vw;gLj;jg;gLk; jhf;fj;ij kiotPo;r;rp mupjfTr;
Rl;b %yk; mwpe;J nfhs;syhk;.

kz;zpd; mupjfT kz;zpd; mupjfT kz;zpd; mupjfT kz;zpd; mupjfT kz;zpd; mupjfT (Soil Erodibility)
kz; mupg;giltjw;nfjpuhff; fhl;Lk; jilj;jd;ikia mstpLjy; ,t;thW
miof;fg;gLk;. nghJthf kz;zpy; Nrjdg; nghUl;fs; mjpfkhff; fhzg;gLk;
NghJk; tpUj;jpaile;j kz; fl;likg;igf; nfhz;bUf;Fk;NghJk; mk;kz;
mupg;gpw;nfjpuhd jilj;jd;ikiaf; nfhz;bUf;Fk;. milay; kz;> kpfTk; Ez;zpa
kzy;> kw;Wk; fsp ,ioaikg;Gila kz;Zld; xg;gpLk;NghJ kzy;>
kzypUthl;b> ,Uthl;b ,ioaikg;Gila kz;zpd; mupg;gilAk; Mw;wy; mjpfkhdJ.
kz;zpy; cl;frpjy; Fiwtile;J Nkw;gug;gpy; tope;Njhly; mjpfupf;Fk;NghJ
,Wf;fkhd gilnahd;W cUthFk;. ,jd;NghJ mupg;gilAk; jpwd; mjpfupf;Fk;.

xUKiw mupg;gpw;Fs;shd kz; kPz;Lk; mupg;gpw;Fs;shtjw;fhd tha;g;G
mjpfkhFk;. ,jw;Ff; fhuzk; mupg;gile;jikahy; mk;kz;zpd; fl;likg;G
typikaw;wjhtJld; Nrjdg; gjhu;j;jq;fs; FiwtiltJkhFk;. jhtuq;fs; ed;F
tsuhikapdhy; kz; %Lgilapd;wpf; fhzg;gLk;. ,jdhy; mupg;giljy; mjpfkhFk;.

jiuapd; rupTk; ruptpd; ePsKk;jiuapd; rupTk; ruptpd; ePsKk;jiuapd; rupTk; ruptpd; ePsKk;jiuapd; rupTk; ruptpd; ePsKk;jiuapd; rupTk; ruptpd; ePsKk;
jiuapd; rupTk; rupT ePsKk; mjpfupf;Fk;NghJ ePu; gha;e;NjhLk; Ntfk;
mjpfupg;gjdhy; mupg;gilAk; Mw;wy; $Ljyhff; fhzg;gLk;. ,jdhy; mq;F
epiyNgwile;jpUe;j kz; nfhz;L nry;yg;gLk; nfhs;ssTk; mjpfkhFk;.

jhtuf; Fbalu;j;jpjhtuf; Fbalu;j;jpjhtuf; Fbalu;j;jpjhtuf; Fbalu;j;jpjhtuf; Fbalu;j;jp
jhtuq;fspdhy; kz; %lg;gl;bUf;fhjNghJ my;yJ rpwpjsT %lg;gl;Ls;sNghJ
kz; mupg;gilAk; tPjk; mjpfkhFk;. jhtuq;fs; kw;Wk; jhtukPjpfs; kz;zpd;
Nkw ;gug ;g py ; ,Uf ;Fk ;NghJ kz;zpd ;k PJ Neubahf kioj ;Jspfs ;

tpOtjpy;iyahifahy;> Nkw;gug;gpy; Xbtbjy;  Fiwtile;J cl;frpT mjpfupf;Fk;.

,jdhy; kz; mupg;ghw;wy; FiwtilAk;.
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Xuhz;L fhyj;jpy; jiuapd; vt;tsT gpuNjrk; jhtuq;fshy; %lg;gl;Lf;

fhzg;gLfpwJ vd;gJ Kf;fpakhdjhFk;. jiuapy; tupirahf ehl;lg;gLk;

jhtuq;fis tpl jiutopNa glu;e;J nry;Yk; jhtuq;fSs;s epyq;fspy;

kz;zupg;Gf; FiwthfNt fhzg;gLk;.

kl;fhg;G Kiwfs;kl;fhg;G Kiwfs;kl;fhg;G Kiwfs;kl;fhg;G Kiwfs;kl;fhg;G Kiwfs;

kl;fhg;G Kiwfs; %yk; kz;zupg;igj; jLf;f KbAk;.

kz;zupg;gpd; msitj; jPu;khdpj;jYk; nrakz;zupg;gpd; msitj; jPu;khdpj;jYk; nrakz;zupg;gpd; msitj; jPu;khdpj;jYk; nrakz;zupg;gpd; msitj; jPu;khdpj;jYk; nrakz;zupg;gpd; msitj; jPu;khdpj;jYk; nray;y;y;y;y;uPjp;ahf xg;guPjp;ahf xg;guPjp;ahf xg;guPjp;ahf xg;guPjp;ahf xg;gpppppLk; tpjKkLk; tpjKkLk; tpjKkLk; tpjKkLk; tpjKk;

01. 1 m ePskhd cilahj (Neuhd) kuf;Nfhy;fs; 6 Ig; ngw;Wf; nfhz;L xU

KidapypUe;J 0.5 m msT tiuapy; kPw;wu;Nfhypd; cjtpAld; 1/4 cm gFjpfis

mopahj tifapy; milahskply;.

02. rupT NtWgLkplq;fs; ,uz;by; 3 kuf;Nfhy;fs; tPjk; eLjy;. ,q;F ,uz;L

kuf;Nfhy;fSf;fpilNaahd ,ilntsp 20 cm  Mf ,Uf;f Ntz;Lk;.

kuf;Nfhy;fis cm  mstPL Fwpf;fg;gl;l Kbtplj;jpypUe;J 30 cm msT

jiuapDl; Gijj;J epiyf;Fj;jhf itj;jy;.

03. %d;W kuf;Nfhy;fSk; xNu Neu;Nfhl;by; ,Uf;f Ntz;Lk;.

04. ehl;lg;gl;l gpd;du; kio nga;J ,U thuq;fs; fope;J %d;W Nfhy;fspdJk;

mbg;gFjpapy; kz; mfw;wg;gl;Ls;s msit Nfhy;fspd; thrpg;G %yk; ngw;W

kz;zupg;gpd; ruhrupg; ngWkhdj;ij mwpjy;.

05. rupT NtWgl;l ,uz;L ,lq;fspypUe;J ngw;Wf;nfhz;l ngWNgWfSf;Nfw;g

kz;zupg;G Vw;gl;Ls;s tpjj;ij xg;gpLf.

kz; tsq;Fd;Wjy; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;kz; tsq;Fd;Wjy; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;kz; tsq;Fd;Wjy; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;kz; tsq;Fd;Wjy; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;kz; tsq;Fd;Wjy; kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;

Kiwikaw;w epyg; gad;ghLKiwikaw;w epyg; gad;ghLKiwikaw;w epyg; gad;ghLKiwikaw;w epyg; gad;ghLKiwikaw;w epyg; gad;ghL

Ruq;fk; mfo;jy;> kzy; mfo;jy;> rhy;fs; mikj;J kz;iz mfw;Wjy;>

fw;ghiwfis ntb itj;Jj; jfu;j;jy;> kz;iz khRgLj;jy; Nghd;w nraw;ghLfis

Nkw;nfhz;L Kiwikaw;w tpjj;jpy; jiu gad;gLj;JjNy tsq;Fd;wYf;fhd

fhuzkhFk;. epyg;gad;ghl;L tifg;gLj;jYf;F mika> tptrha eltbf;iffs;

Nkw;nfhs;shj ,lq;fspYk; kz; tsq;Fd;wy; epfOk;.

xOq;fw;w gapu;r;nra;if KiwAk; NfhyKk;xOq;fw;w gapu;r;nra;if KiwAk; NfhyKk;xOq;fw;w gapu;r;nra;if KiwAk; NfhyKk;xOq;fw;w gapu;r;nra;if KiwAk; NfhyKk;xOq;fw;w gapu;r;nra;if KiwAk; NfhyKk;

ghjfkhd gapu;r;nra;if Kiwfs; kw;Wk; gapu;r;nra;iff; Nfhyq;fs;

gpd;gw;wg;gLtjdhy; kz;zupg;G Vw;gLk;. ,yq;ifapd; cyu; tyaj;jpy; fhLfisr;

rhu;e;J Nkw;nfhs;sg;gLk; Nridg; gapu;r;nra;ifapd; NghJ Nkw;nfhs;sg;gLk;

jPitj;jy; Nghd;w fhlopg;G eltbf;iffs; fhuzkhf %Lgil mw;Wg; NghtjhYk;

Nghrizf; $Wfs; moptjd; fhuzkhfTk; kz; tsq;Fd;Wk;.

NkYk;> tskhf;fpfisg; gpuNahfpf;fhJ njhlu;e;Jk; gapu;r;nra;if Nkw;nfhs;tjdhy;

kz;zp;d; Nghrizg; nghUl;fSk; Nrjdg; nghUl;fSk; Fiwtiltjdhy; kz;zpd;

fl;likg;Gk; Vida ngsjpf> ,urhad> capupay; ,ay;GfSk; eyptilAk;;.

,t;thwhd epiyikfspd;NghJ kz;zpd; tsk; Fd;Wk;. gapu;r;nra;iff;

Nfhyq;fisf; fUj;jpw; nfhs;Skplj;J jdpg; gapu;r;nra;if kz; tsj;ijg;

ghjpf;Fk;. ,q;F xNu gapiuj; njhlu;e;Jk; nra;if gz;Ztjhy; kz;zpd;

Nghrizg; gjhu;j;jq;fs; njhlu;e;J mfw;wg;gl;Lg; Nghrizg; nghUl;gw;whf;Fiw

Vw;gLk;. NkYk;> ,q;F kz; %Lgil ,y;yhikahy;> kz; tsq;Fd;wy; mjpfkhf

epfOk;.
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Kiwikaw;w ePu; Kfhikj;Jtk;Kiwikaw;w ePu; Kfhikj;Jtk;Kiwikaw;w ePu; Kfhikj;Jtk;Kiwikaw;w ePu; Kfhikj;Jtk;Kiwikaw;w ePu; Kfhikj;Jtk;

Kiwikaw;w ePu; Kfhikj;Jtk; kz; tsq;Fd;wypy; Fwpg;gplj;jf;fsT ghjpg;ig

Vw;gLj;Jk;. ctu;j;jd;ikahd ghrdePu; fsj;jpy; Nru;tjdhy; kz;zpd; ctu;j;jd;ik

mjpfupj;J mjd; ,urhadj; jd;ik> capupaw; gz;Gfs; vd;gd rpijtile;J

gapu;r;nra;iff;Fg; nghUj;jkw;w epiyikia milAk;.

ePu;tbg;G jilg;gl;L kz;zpd; mikg;G rpijTw;Wg; gapu;r;nra;iff;Fg; nghUj;jkw;w

epiyia milAk;. ,jd;tpisthf tptrha cgfuzg; gad;ghL kw;Wk; tptrha

eltbf;iffs; vd;gd ghjpg;gilAk;. ePu; tbg;G jilg;gLtjhy; fhw;wpd;wptho;

gw;wPupahf;fs; nraw;glj; njhlq;fp kz;zpy; ,urhad er;Rr; Nru;itfs; Nru;tjdhy;

kz; tsk; Fd;Wk;.

tptrha ,urhadg; nghUl;fs; kw;Wk; Nrjdg;gris vd;gdtw;iwg;tptrha ,urhadg; nghUl;fs; kw;Wk; Nrjdg;gris vd;gdtw;iwg;tptrha ,urhadg; nghUl;fs; kw;Wk; Nrjdg;gris vd;gdtw;iwg;tptrha ,urhadg; nghUl;fs; kw;Wk; Nrjdg;gris vd;gdtw;iwg;tptrha ,urhadg; nghUl;fs; kw;Wk; Nrjdg;gris vd;gdtw;iwg;

nghUj;jkw;wthW gpuNahfp;j;jy;nghUj;jkw;wthW gpuNahfp;j;jy;nghUj;jkw;wthW gpuNahfp;j;jy;nghUj;jkw;wthW gpuNahfp;j;jy;nghUj;jkw;wthW gpuNahfp;j;jy;

tptrha ,urhadg; nghUl;fs; kw;Wk; Nrjdg;gris vd;gd gpuNahfpg;gjdhy;

mWtil mjpfupf;Fk;. vdpDk;> mtw;iwg; nghUj;jkw;w Kiwapy; gpuNahfpg;gjdhy;

kz;tsk; Fd;w ,lKz;L. tptrha ,urhadg; nghUl;fspy; fhzg;gLk;

er;Rj;jd;ikahd nghUl;fs; kz;Zld; Nru;tjdhYk; kz; tsk; Fd;Wk;. mj;Jld;

,e;j ,urhadg; nghUl;fisj; Njitapd;wpj; njhlu;e;J gpuNahfpg;gjd; %yk;

kz; capupfs; ghjpf;fg;gLk;. ,jdhy; Ez;Zapu;fspd; njhopw;ghl;bdhy; eilngWk;

Nrjdg; nghUl; gpupif ghjpf;fg;gl;L kz;zpy; Nghriz mlf;ff; FiwghL

cz;lhFk;. kz; fl;likg;Gk; tpUk;gj;jfhj epiyia mile;J ,Wjpapy; kz;

tsk; Fd;Wk;.

gFjpastpy; rpijTw;w Nrjdg; nghUl;fisg; gpuNahfpg;gjdhy; mit

gpupifailAk;NghJ ntspNaWk; jPq;F gaf;Fk; thAf;fshy; jhtuq;fSf;Fk;>

kz; capupfSf;Fk; NrjNkw;glf;$Lk;. ePu;tbg;Gf; Fiwthd epiyapy; Nrjdg;

nghUl;fis ,Ltjhy; Ijurd; ry;igl;L (H
2
S),  nkNjd; (CH

4
) Nghd;w jPik

gaf;Fk; thAf;fs; Njhd;Wk;.

• kz; ,Wf;fkiljy; kz; ,Wf;fkiljy; kz; ,Wf;fkiljy; kz; ,Wf;fkiljy; kz; ,Wf;fkiljy;

kz;zpd; cs;Ns epfOk; mhpkhdj;jpd; tpisthf kz; ,Wf;fkilAk;. mjhtJ

kz; Nkw;gilapy; ePu; Nru;e;J cs;Nehf;fp ,ilntspfs; %yk; nry;Yk;NghJ

kz;Nkw;gilapy; fhzg;gLk; nkd;ikahd fspj;Jzpf;iffs; fiue;J nrd;W

kz;zpd; fPo;g;gilfspy; fhzg;gLk; Jisntspfspy; Nru;e;J ,Wf;fkhd gilfs;

Njhd;Wk;

kz; ,Wf;fkiltjd; fhuzq;fs;kz; ,Wf;fkiltjd; fhuzq;fs;kz; ,Wf;fkiltjd; fhuzq;fs;kz; ,Wf;fkiltjd; fhuzq;fs;kz; ,Wf;fkiltjd; fhuzq;fs;

• gapu;r;nra;iff;fhfj; njhlHr;rpahf epyj;ijg; gz;gLj;Jtjdhy; kz;

fl ;likg ;G r pije ;J Jzpf ;iffs; gutyile ;J cl;Jis

ntspfSf;fpilNa ,WFjy;.

• kz;zpy; Nrjdg; nghUl;fs; Fiwtiljy;.

• ePz;l fhyj;jpw;F kz;zpd; kPJ thfdq;fs;> kdpju;fs;> tpyq;Ffs;

nry;yy;.

• kz;GOf;fs; Nghd;w kz; capupfs; Fiwtiljy;
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kz; ,Wf;fkiltjd; ghjpg;Gf;fs;kz; ,Wf;fkiltjd; ghjpg;Gf;fs;kz; ,Wf;fkiltjd; ghjpg;Gf;fs;kz; ,Wf;fkiltjd; ghjpg;Gf;fs;kz; ,Wf;fkiltjd; ghjpg;Gf;fs;

• kz; ,Wf;fkile;jJk; Nky; kz;zpy; Xbtbjy; (Run off) mjpfupf;Fk;.

NkYk;> cyHfhy epiyNaw;gl;lJk; Nky;kz; cyu;e;JtpLk;. kio$ba

fhyq;fspy; Nky;kz;zpy; ePu; Njq;fp rJg;Gj;jd;ikia Vw;gLj;Jk;

• kz;zpy; kz;Jisntspfs; FiwtilAk;. ,jdhy; Ntu;j; njhFjpf;Fj;

Njitahd tsp fpilf;fhikahy; jhtu Ntu;j;njhFjp ghjpg;gilAk;.

NkYk;> Ntu; njhlHghd Neha;fSk; Vw;gLk;.

• kz; ,Wf;fkiltjdhy; tptrha cgfuzq;fisg; gpuNahfpj;jy;

fbdkhFk;.

kz; ePupy; mkpo;jy;kz; ePupy; mkpo;jy;kz; ePupy; mkpo;jy;kz; ePupy; mkpo;jy;kz; ePupy; mkpo;jy;

mjpf kiotPo;r;rp fhuzkhf my;yJ epyf;fPo; ePu; kl;lk; caUjy; Nghd;w fhuzq;

fspdhy; tptrha epyq;fspy; ePH Njq;fp tplyhk;. ,jdhy; kz;fl;likg;G ngUk;

ghyhd gapu;fspd; tsHr;rpf;Fg; ngUj;jkw;wjhfp tpLk;. NkYk;> kz; tspapd;ikahy;>

Ez;ZapHj; njhopw;ghL> jhtuNtu;fspd; njhopw;ghL vd;gtw;wpw;Fg; nghUj;jkw;w

jd;ik Vw;gLk;. mj;Jld; Ez;Zapu;fspd; njhif Fiwtiltjdhy; Nrjdg;

nghUl;gpupif FiwtilAk;.

jhtug; Nghrizfs; Fiwtiljy;jhtug; Nghrizfs; Fiwtiljy;jhtug; Nghrizfs; Fiwtiljy;jhtug; Nghrizfs; Fiwtiljy;jhtug; Nghrizfs; Fiwtiljy;

jhtutsHr;rpf;Fk;> mJ epiyj;jpUg;gjw;Fk; Njitahd rf;jp jhtug;Nghrizfs;

%yk; ngwg;gLk;. jhtug;Nghrizfis (fdpAg;Gf;fs;) jhtuq;fs; kz;zpypUe;J

ngw;Wf; nfhs;Sk;. vdpDk;> njhlHr;rpahd gapHr;nra;ifahy; ,g;Nghrizfs;

mWtil %yk; kz;zpypUe;J mfw;wg;gLk;. vdNt> kz;zpypUe;J Nghrizfs;

Fiwtiltjdhy; kz; tskpoj;jy; Vw;gLk;. kz;zpw;Fg; Nghriz toq;Ftjpy;

Nrjdg;nghUl;fs; Kf;fpa gq;F tfpf;Fk;. ,it Nkw;gb tsq;Fd;wypd; NghJ

mfw;wg;gLtjdhy; kz;zpd; caphpay;> ngsjpf> ,urhad ,ay;Gfs; ghjpf;fg;gLk;.

ctH epiyailjy;ctH epiyailjy;ctH epiyailjy;ctH epiyailjy;ctH epiyailjy;

kz; ctH epiyailtjdhy; gapHr;nra;if ghjpg;gilAk;

• NtHfspy; Gwg;gpurhuzk; %yk; ePu; ,og;G Vw;gl;Lj; jhtuk; ,we;JtpLk;.

• kz;zpy; fhzg;gLk; cg;Gr;nrwpT cau;thifahy; mJ jhtuj;jpw;F

er;rhFk;

• kz; fl;likg;Gr; rpijtilAk;.

• kz; Ez;ZapHfspd; nraw;ghLfs; Fiwtiljypdhy; kz; tsk; Fd;Wk;

,tw;wpd; tpisthf ctHkz; tskw;w kz; vdf; fUjg;gLk;. ctu;j;jd;ik

fhuzkhf kz;zpd; ngsjpf> ,urhad kw;Wk; capupay; ,ay;Gfs; ghjpg;gilAk;.

kz; mkpyj;jd;ik Vw;gly;kz; mkpyj;jd;ik Vw;gly;kz; mkpyj;jd;ik Vw;gly;kz; mkpyj;jd;ik Vw;gly;kz; mkpyj;jd;ik Vw;gly;

kz; mkpyj;jd;ikailtjdhy; ngUk;ghyhd jhtuq;fSf;Fg; ghjpg;G Vw;gLk;

• mkpyj; jd;ik Vw;gLtjdhy; jhtuNtu;fspy; er;Rj; jd;ik Njhd;Wk;.

• mYkpdpak; mad;fs; (A13+)> ,Uk;G mad;fs; (Fe 2+) Nghd;w mad;fs;

er;Rj;jd;ikia Vw;gLj;Jk;.

• N,P,S.Ca, Mg, Mo Nghd;w Nghrizfisj; jhtuk; ngw Kbahj

epiyNaw;gLtjdhy; jhtuj;jpy; Nghrizf; Fiwghl;L epiy Vw;gLk;

• fLk; mkpyepiyahd kz;zpy; gw;wPupahf;fspd; nraw;ghL Fiwtiltjhy;

iejurd; gjpj;jy; ghjpf;fg;gLk;. ,tw;wpd; tpisthf kz; tsk; Fd;Wk;.
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fhuepiyNaw;gly;fhuepiyNaw;gly;fhuepiyNaw;gly;fhuepiyNaw;gly;fhuepiyNaw;gly;
kz; gy;NtW fhuzq;fspdhy; fhuepiyailAk; vd;gij Kd;dH fw;Ws;sPu;fs;.
fhukz;zpy; gupkhw;wr; rpf;fypy; fhzg;gLk; $o;j; Jzpf;iffs; Nky; kz;

gilf;F Na
+
 Gwj;JwpQ;rypd; fhuzkhfg;; gue;Jfhzg;gLtjdhy; kz;fl;likg;Gr;

rpijtilAk;. ,jdhy; ,Wf;fkhd kz; Vw;gLk;. NkYk;> kz;tsp FiwtilAk;>
kz; CLGftpLk; jd;ik FiwtilAk;> CLGftpLk; jd;ik Fiwtile;J
Ez;Zapu ;j ; njhopw ;ghLfSf;Fj ; jhf ;fNkw ;gLk ; . fhukz;zpd ; pH

cau;thdjhifahy;  P, Ca, N, Fe, Cu,  Mg,  Zn Nghd;w %yfq;fisj; jhtuq;fs;
ngw KbahJ NghFk;.

Nghrizfs; eQ;rhjy;Nghrizfs; eQ;rhjy;Nghrizfs; eQ;rhjy;Nghrizfs; eQ;rhjy;Nghrizfs; eQ;rhjy;
ctu; kz;fiurypy; cg;Gf;fspd;nrwpT mjpfkhjyhy; mt;Tg;Gfs; jhtuq;fSf;F
eQ;rhFk;. NkYk;> mkpyepiyapd; fPo; Al, Mn, Fe Nghd;wtw;wpd; fiujpwd;
mjpfkhtjdhy; jhtuq;fSf;F eQ;rhFk;.

3.9 kz;tpUj;jpapy; kz;tsk; Fd;Wjypdhy; Vw;gLk; ghjpg;Gf;fs;3.9 kz;tpUj;jpapy; kz;tsk; Fd;Wjypdhy; Vw;gLk; ghjpg;Gf;fs;3.9 kz;tpUj;jpapy; kz;tsk; Fd;Wjypdhy; Vw;gLk; ghjpg;Gf;fs;3.9 kz;tpUj;jpapy; kz;tsk; Fd;Wjypdhy; Vw;gLk; ghjpg;Gf;fs;3.9 kz;tpUj;jpapy; kz;tsk; Fd;Wjypdhy; Vw;gLk; ghjpg;Gf;fs;

kz; tsq;Fd;Wjy; fhuzkhfr; #oypy; Vw;gLk; ghjpg;Gfs;kz; tsq;Fd;Wjy; fhuzkhfr; #oypy; Vw;gLk; ghjpg;Gfs;kz; tsq;Fd;Wjy; fhuzkhfr; #oypy; Vw;gLk; ghjpg;Gfs;kz; tsq;Fd;Wjy; fhuzkhfr; #oypy; Vw;gLk; ghjpg;Gfs;kz; tsq;Fd;Wjy; fhuzkhfr; #oypy; Vw;gLk; ghjpg;Gfs;

01.01.01.01.01. tpisr;ry; Fiwtiljy;tpisr;ry; Fiwtiljy;tpisr;ry; Fiwtiljy;tpisr;ry; Fiwtiljy;tpisr;ry; Fiwtiljy;
kz;tsq;Fd;wy; tpisr;ry; Fiwtiljypy; Neubahf jhf;fQ; nrYj;Jk;
fhuzpahFk;. Fiwe;jsT> kj;jpk msT kw;Wk; fLikahfj; jhf;fkile;j

epyq;fspypUe;J ngwg;gLk; kz;fspy; KiwNa 10%, 10 - 15%, 50% mWtil
Fiwtiltijg; gupNrhjidfs; fhl;bAs;sd.

02.02.02.02.02. gapu;r;nra;iff;F cfe;j epyg;gug;Gf; Fiwtiljy;gapu;r;nra;iff;F cfe;j epyg;gug;Gf; Fiwtiljy;gapu;r;nra;iff;F cfe;j epyg;gug;Gf; Fiwtiljy;gapu;r;nra;iff;F cfe;j epyg;gug;Gf; Fiwtiljy;gapu;r;nra;iff;F cfe;j epyg;gug;Gf; Fiwtiljy;

03.03.03.03.03. ePupd; juk; ghjpg;giljy;.ePupd; juk; ghjpg;giljy;.ePupd; juk; ghjpg;giljy;.ePupd; juk; ghjpg;giljy;.ePupd; juk; ghjpg;giljy;.

kz; tsk; Fd;wy;> Fwpg;ghf kz; mupkhdj;jhy;> ePupy; kz;fyq;fy; (turbidity)

epiy mjpfhpf;Fk;. NkYk; tptrha epyq;fspy; fOtpr; nry;yg;gLk; ePupy; iejurd;>
nghRguR vd;gd mjpfk; fhzg;gLtjdhy; ePu;epiyfspy; ew;Nghriz (Eutropy)

epiy Vw;gLk;.

04.04.04.04.04. capu;g; gy;tifik ghjpf;fg;gly;capu;g; gy;tifik ghjpf;fg;gly;capu;g; gy;tifik ghjpf;fg;gly;capu;g; gy;tifik ghjpf;fg;gly;capu;g; gy;tifik ghjpf;fg;gly;

kz; mgptpUj;jpkz; mgptpUj;jpkz; mgptpUj;jpkz; mgptpUj;jpkz; mgptpUj;jp
kz; mgptpUj;jpnad;gjd; fUj;J Fwpg;gpl;l kz;izg; gapHr;nra;iff;Fg;
nghUj;jkhd epiyf;Ff; nfhz;LtUtjhFk;. gpur;rpidfisf; nfhz;l kz;iz
,e;epiyf;F Vw;wjhf khw;Wjy; mtrpakhFk;.

gpur;rpidfisf; nfhz;l kz;fshtdgpur;rpidfisf; nfhz;l kz;fshtdgpur;rpidfisf; nfhz;l kz;fshtdgpur;rpidfisf; nfhz;l kz;fshtdgpur;rpidfisf; nfhz;l kz;fshtd
• mkpykz;
• ctu;kz;
• ePu;tbkhdk; Fiwe;jkz;

kz; mkpyj;jd;ik> fhuj;jd;ik vd;gd Vw;gLtjw;fhd fhuzq;fis Kd;dH

ghu;j;Njhk;. kz;zpy; ePu;tbg;G Fiwtjdhy; kz;Jisfs; Fiwtile;J
Ez;Zapu;fs;> jtu NtHfs; Nghd;wtw;wpw;F xl;rprd; gw;whf;Fiw Vw;gLk;.
fhgdPnuhl;irl;L Nghd;w thAf;fs; Nru;e;J jhtuq;fSf;F eQ;rhff; $ba
epiy Vw;gLk;.
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 kz; mgptpUj;jp Kiwfs;kz; mgptpUj;jp Kiwfs;kz; mgptpUj;jp Kiwfs;kz; mgptpUj;jp Kiwfs;kz; mgptpUj;jp Kiwfs;

• kl; fhg;G Kiwfs;

• kz; Gduikg;G Kiwfs;

kl ; f hg ; G  kl ; f hg ; G  kl ; f hg ; G  kl ; f hg ; G  kl ; f hg ; G  (Soil Conservation)

ntspf;fhuzpfspdhy; kz; Jzpf;iffs; gpuptiljy;> mt;thW gpupifaile;jit

NtW ,lq;fSf;Ff; nfhz;L nry;yg;gly;> gpd; mit gbjy; vd;wthW %d;W

gbfspy; ,lk;ngWk;. kz; mupkhdj;jpy;> kz;Jzpf;iffs; gpuptiljy; nfhz;L

nry;yg;gly; vd;gtw;iwr; nraw;if Kiwfs; %yk; jLj;jy;> my;yJ ,opT

epiyf;Fl;gLj;jy; %yk;> kz;zpypUe;J cr;rg; gaidg; ngwf; $ba epiyf;F

cau;tilar; nra;J> KiwahfTk; epiyNgwhdjhfTk; mjidg; Ngzy; kl;;fhg;G

vdf; Fwpg;gplyhk;

kl ; g hJfhg ; g pd ;  Nfhl ; g hLfs ; kl ; g hJfhg ; g pd ;  Nfhl ; g hLfs ; kl ; g hJfhg ; g pd ;  Nfhl ; g hLfs ; kl ; g hJfhg ; g pd ;  Nfhl ; g hLfs ; kl ; g hJfhg ; g pd ;  Nfhl ; g hLfs ; (Principles of Soil Conservation)

kl;fhg;ghdJ gpujhd %d;W Nfhl;ghLfis mbg;gilahff; nfhz;lJ. vkJ

ehl;by; gpujhd kz;zupg;Gf; fhuzp ePuhifahy; gpd;tUk; tplaq;fs; fUj;jpy;

nfhs;sg;gLjy; Ntz;Lk;.

01. Neubahf kz; kPJ tpOk; kioePhpd; ,af;fr; rf;jpahy; kz;Jzpf;iffs;

Ntwhjy; kz;zupkhdj;jpd; Kjy; gbahjyhy;> Nebahf kioePu; epyj;jpy;

tpOtijj; jLj;jy;.

02. epy Nkw;gug;gpy; ePu; fOtpr; nry;yy;> fOtpr;nry;Yk; ePupd; msT> kw;Wk;

Ntfk; Nghd;wtw;iwf; Fiwj;jy;

03. Njitaw;w Kiwapy; kz;izg; gz;gLj;jiyj; jtpu;g;gjd; %yk; kz;

Jzpf;iffs; Ntwhtij ,opTgLj;jy;

kl ; f hg ; G  Kiwfs ;  kl ; f hg ; G  Kiwfs ;  kl ; f hg ; G  Kiwfs ;  kl ; f hg ; G  Kiwfs ;  kl ; f hg ; G  Kiwfs ;  (Methods of Soil Conservation)

01. nghwp Kiwfs;

02. gapu;r;nra;if Kiwfs;

03. capupay; Kiwfs;

nghwpKiw kl;fhg;G Kiwfs;nghwpKiw kl;fhg;G Kiwfs;nghwpKiw kl;fhg;G Kiwfs;nghwpKiw kl;fhg;G Kiwfs;nghwpKiw kl;fhg;G Kiwfs;

,k;Kiwapy; gpujhdkhf epyj;jpy; XLk; ePupd; Ntfk; fl;Lg;gLj;jg;gLk;. kl;fhg;Gg;

nghwpKiwfs; rpy tUkhW:

01. rkTauf; Nfhl;L Kiwapy; tha;f;fhy;fis mikj;jy;.

02. rkTauf; Nfhl;L Kiwapy; tuk;Gfis mikj;jy;.

03. gbKiwg; gapHr;nra;if.

04. fw;fl;Lfis mikj;jy;.

rkTauf; Nfhl;L Kiwapy; tha;f;fhy;fis mikj;jy;. ,t;thwhd tha;f;fhy;fis

mikj;jypd; Nehf;fq;fshtd@

• kz;zpd; Nkw;gilapy; XLk; ePhpd; Ntfj;ijf; Fiwj;jy;

• ePupd; Ntfj;ijf; Fiwg;gjd; %yk; epyj;jpDs; ePu; frptjw;Fr; re;ju;g;gj;ij

Vw;gLj;jy;

• kz;zpy; Nkyjpfkhff; fhzg;gLk; ePiu mfw;wy;
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nghJthf tha;f;fhy;fs; ,aw;ifahd ePu;topfspNyNa mikf;fg;gLk;. ,it

,Utifg;gLk;

01. gpujhd tha;f;fhy;

02. gf;f tha;f;fhy;

gpujhd tha;f;fhy;gpujhd tha;f;fhy;gpujhd tha;f;fhy;gpujhd tha;f;fhy;gpujhd tha;f;fhy;

,it rhptpd; jpirg;gbNa mikf;fg;gLk;.

nghJthf ePu; ,aw;ifapy; tbe;J nry;Yk; top

gpujhd tha;f;fhyhff; fUjg;gLk;. ePH tbAk;

ghijapy; gbf;fl;L Kiwapy; mbj;jsj;jpYk; ,U

gf;fq;fspYk; fw;fs; gjpf;fg;gLk;. ,it 60cm

Mok; 60cm mfyj;jpw;F mikf;fg;gLk;. ,tw;wpd;

%yk; kioePH epyj;Js; cwpQ;rg;gLtjw;Fk;

tbe;NjhLtjw;Fk; toptFf;fg;gLk;.

gf;f tha;f;fhy;fs;gf;f tha;f;fhy;fs;gf;f tha;f;fhy;fs;gf;f tha;f;fhy;fs;gf;f tha;f;fhy;fs;

,it %d;W tifg;gLk;

01. rkTau tha;f;fhy;fs;

02. rkTauj; jilfs; nfhz;l tha;f;fhy;fs;

03. fsp> tz;lw; Fopfs; nfhz;l tha;f;fhy;fs;

rkTau tha;f;fhy;fs;rkTau tha;f;fhy;fs;rkTau tha;f;fhy;fs;rkTau tha;f;fhy;fs;rkTau tha;f;fhy;fs;

rkTauf;Nfhl;bd; topNa tha;f;fhy;fis mikf;Fk; NghJ rkTauf; Nfhl;bw;F

Nkw;gFjpapy; ntl;lg;gLk; tha;f;fhypypUe;J ntl;bnaLf;fg;gLk; kz; tha;f;fhypd;

fPo;g; gFjpapy; ,lg;gLk;. ,jdhy; tha;f;fhypypUe;J epuk;gp tbAk; ePu; tuk;gpd;

mUfpy; Njf;fp itf;fg;gLk;.

rha;T $ba epykhapd; 3.03 m ,ilntspapYk;> XusT rha;thapd; 6.02 m

,ilntspapYk; nkd;rha;thapd; 12.05 m ,ilntspapYk; gf;f tha;f;fhy;fs;

mikf;fg;gLk;.

rkTauf;Nfhl;Lj; jilfs; nfhz;l tha;f;fhy;fs;rkTauf;Nfhl;Lj; jilfs; nfhz;l tha;f;fhy;fs;rkTauf;Nfhl;Lj; jilfs; nfhz;l tha;f;fhy;fs;rkTauf;Nfhl;Lj; jilfs; nfhz;l tha;f;fhy;fs;rkTauf;Nfhl;Lj; jilfs; nfhz;l tha;f;fhy;fs;

,it ngUk;ghYk; rkTauf; Nfhl;L tha;f;fhy;fSf;Fr; rkkhdit. vdpDk;

,ilf;fpilNa 15 - 20cm msT cauj;jpw;Fj; jpl;Lfs; jilfshf

tpl;Litf;fg;gl;bUf;Fk;.

fsp> tz;ly; Fopfs; nfhz;l tha;f;fhy;fs;fsp> tz;ly; Fopfs; nfhz;l tha;f;fhy;fs;fsp> tz;ly; Fopfs; nfhz;l tha;f;fhy;fs;fsp> tz;ly; Fopfs; nfhz;l tha;f;fhy;fs;fsp> tz;ly; Fopfs; nfhz;l tha;f;fhy;fs;

fOtpr; nry;yg;gLk; fsp> tz;ly; vd;gtw;iw Xhplj;jpy; NrutpLtJk;> XLk;

ePhpd; Ntfj;ijf; Fiwg;gJk; ,jd; Nehf;fkhFk; ,t;tha;f;;fhy;fs; Mok;> mfyk;

vd;gd rkTauf; NfhLfSf;F Vw;g mikf;fg;gLk; tha;f;fhy;fis xj;jit.

,t;tha;f;fhy;fspy; 30 - 35 m ,ilntspapy; 1m ePsKk; 25cm mfyKk; nfhz;l

Fopfs; mikf;fg;gLk;

cU 3.5 : gpujhd tha;f;fhy;cU 3.5 : gpujhd tha;f;fhy;cU 3.5 : gpujhd tha;f;fhy;cU 3.5 : gpujhd tha;f;fhy;cU 3.5 : gpujhd tha;f;fhy;
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rkTauf; Nfhl;bid mbg;gilahff; nfhz;l kz; tuk;Gfis mikj;jy;rkTauf; Nfhl;bid mbg;gilahff; nfhz;l kz; tuk;Gfis mikj;jy;rkTauf; Nfhl;bid mbg;gilahff; nfhz;l kz; tuk;Gfis mikj;jy;rkTauf; Nfhl;bid mbg;gilahff; nfhz;l kz; tuk;Gfis mikj;jy;rkTauf; Nfhl;bid mbg;gilahff; nfhz;l kz; tuk;Gfis mikj;jy;

,k;Kiwapy; rkTauf; NfhLfSf;F Vw;g tpj;jpahrkhd mfyq;fisf; nfhz;l

kz;tuk;Gfs; ,lg;gl;L kz;zupkhdk; fl;Lg;gLj;jg;gLk;.

gbf ;fl ;LKiw gbf ;fl ;LKiw gbf ;fl ;LKiw gbf ;fl ;LKiw gbf ;fl ;LKiw (terracing)

mjpf rha;T nfhz;l kiyg;gpuNjrq;fspy; gbKiwahf kz; Nkilfs;

mikf;fg;gl;Lg; gapHnra;iff;Fj; jahu;g;gLj;JjiyNa ,J Fwpf;fpwJ.

,k;Kiw fhuzkhf mjpf kiotPo;r;rpapd; NghJ ePu; epyj;jpy; Ntfkhf tbe;Njhly;

fl;Lg;gLj;jg;gLk;. ,jdhy; kz;zhpg;Gf; FiwtilAk;. gbf;fl;L Kiwapy;  kz;

Nkilapy; NrUk; ePH kz;Zs; cwpQ;rg;gLtjdhy; ,e;epiyNaw;gLk;.

gbKiwr;nra;if gy tifg;gLk;gbKiwr;nra;if gy tifg;gLk;gbKiwr;nra;if gy tifg;gLk;gbKiwr;nra;if gy tifg;gLk;gbKiwr;nra;if gy tifg;gLk;

a rkjsg; gbKiwr;nra;if rkjsg; gbKiwr;nra;if rkjsg; gbKiwr;nra;if rkjsg; gbKiwr;nra;if rkjsg; gbKiwr;nra;if

rkTauf; Nfhl;L mbg;gilapy; mikf;fg;gLk;. ,tw;wpy; caukhd gFjpfspypUe;J

ntspNaw;wg;gl;l kz; fPo;g;gFjpfspy; ,lg;gLk;. ,jpy; mikf;fg;gLk; gbfisg;

Nghd;W mikf;fg;gl;l gFjpapd; cr;rpg;gFjp rw;W caukhff; fhzg;gLtJld;

kz;zhpg;igf; fl;Lg;gLj;Jtjw;Fg; Gw;ghsq;fs; gjpf;fg;gLk;.

b. rha;Tjsg; gbKiwr;nra;ifrha;Tjsg; gbKiwr;nra;ifrha;Tjsg; gbKiwr;nra;ifrha;Tjsg; gbKiwr;nra;ifrha;Tjsg; gbKiwr;nra;if

Nkw; rkTauf;Nfhl;bypUe;J fPo ;r ; rkTauf;Nfhl;bid mz;bajhfr;

mikf;fg;gLgitahd ,tw;w;py; rha;thf mikf;fg;gLk; gbf;fl;Lf;fs; fhzg;gLk;.

mjpfk; rha;thd (25 - 30%) gFjpfspy; ,k;Kiw gpuNahfpf;fg;gLk;. ,U

gbf;fl;LfSf;fpilNa fhzg;gLk; ,ilntsp kiotPo;r;rpapd; jPtpuj;jd;ik>

epyr;rha;T vd;gtw;iwg; nghWj;J NtWgLk;.

c. ePz;l gbKiw (mfd;w gbKiwr;nra;if)ePz;l gbKiw (mfd;w gbKiwr;nra;if)ePz;l gbKiw (mfd;w gbKiwr;nra;if)ePz;l gbKiw (mfd;w gbKiwr;nra;if)ePz;l gbKiw (mfd;w gbKiwr;nra;if)

rha;T 10% ,Yk;; Fiwthd ,lq;fspy; ,k;Kiw ifahsg;gLk;. kz;zpy; $Ljyhd

ePH Njq;fpapUe;J epyj;Js; frpe;J nry;tjw;Fr; re;jHg;gk; Vw;gLj;jg;gLk;.

d. jdpg;gbKiwr; nra;ifjdpg;gbKiwr; nra;ifjdpg;gbKiwr; nra;ifjdpg;gbKiwr; nra;ifjdpg;gbKiwr; nra;if

jdp kuq;fisf; nfhz;l gbf;fl;lhFk;. ,J fw;fshy; Md fl;il xj;jpUg;gJld;

ePsj;jpy; FWfpaJ.  rha;T $ba epyq;fspy; ifahsg;gLk; ,k;Kiwapy; tuk;Gfs;

fOtpr; nry;yg;gLtijj; jLf;fg; Gw;ghsq;fs; gjpf;fg;gLj;jy; Kf;fpakhFk;.

cU 3.36 : jilfs; nfhz;lcU 3.36 : jilfs; nfhz;lcU 3.36 : jilfs; nfhz;lcU 3.36 : jilfs; nfhz;lcU 3.36 : jilfs; nfhz;l

tha;f;fhy;tha;f;fhy;tha;f;fhy;tha;f;fhy;tha;f;fhy;
cU 3.37 :cU 3.37 :cU 3.37 :cU 3.37 :cU 3.37 : jilfs; nfhz;ljilfs; nfhz;ljilfs; nfhz;ljilfs; nfhz;ljilfs; nfhz;l

tha;f;fhw;njhFjptha;f;fhw;njhFjptha;f;fhw;njhFjptha;f;fhw;njhFjptha;f;fhw;njhFjp
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gbf;fl;L Kiw mikg;gjdhy; Vw;gLk; ed;ikfs;gbf;fl;L Kiw mikg;gjdhy; Vw;gLk; ed;ikfs;gbf;fl;L Kiw mikg;gjdhy; Vw;gLk; ed;ikfs;gbf;fl;L Kiw mikg;gjdhy; Vw;gLk; ed;ikfs;gbf;fl;L Kiw mikg;gjdhy; Vw;gLk; ed;ikfs;

� gbf;fl;Lfspy; ePH Fwpg;gpl;l Neuk;tiu Njf;fpitf;fg;gLtjdhy; epyj;;Js;

ePu; frpa re;jHg;gk; Vw;gLk;.

� ePu; tbe;NjhLk; Ntfk; gbf;fl;Lf;fshy; Fiwf;fg;gLk;.

� gbf;fl;Lf;fis mikg;gjw;fhd nryT> tha;f;fhy;fs; mikj;jy; kw;Wk;

fw;fl;Lfs; mikj;jy; vd;gtw;wpw;F Vw;gLk; nryit tplf; FiwthdjhFk;.

fw;fl;L; mikj;jy;; (fy;Ntyp)fw;fl;L; mikj;jy;; (fy;Ntyp)fw;fl;L; mikj;jy;; (fy;Ntyp)fw;fl;L; mikj;jy;; (fy;Ntyp)fw;fl;L; mikj;jy;; (fy;Ntyp)

,J rha;thd jiufspy; rha;Tf;;Fr; nrq;Fj;jhf

mikf;fg;gLk;. fw;fs; my;yJ kuf;fl;ilfs;

cgNahfpj ;J mikf ;fg ;gLk ; . Njapiyr ;

nra;ifapy; fw;fl;Lfs; mikj;jy; gpurpj;jp ngw;w

KiwahFk;.

fw;fl;Lfs; mikg;gjdhy; Vw;gLk;fw;fl;Lfs; mikg;gjdhy; Vw;gLk;fw;fl;Lfs; mikg;gjdhy; Vw;gLk;fw;fl;Lfs; mikg;gjdhy; Vw;gLk;fw;fl;Lfs; mikg;gjdhy; Vw;gLk;

ed;ikfs;ed;ikfs;ed;ikfs;ed;ikfs;ed;ikfs;

� XLk; ePhpd; Ntfk; Fiwf;fg;gLk;.

� XLk; ePhpy; fhzg;gLk; Jzpf;iffs;  Njq;Ftjw;Fr; re;jHg;gk; Vw;gLk;.

� fw;fs; mjpfkhd jiuapy; tha;f;fhy;fs; mikj;jy; fbdkhdjhifahy;

,k;Kiw nghUj;jkhdJ.

fw;fl;Lfis mikf;Fk; NghJ ftdj;jpw; nfhs;sNtz;bad.fw;fl;Lfis mikf;Fk; NghJ ftdj;jpw; nfhs;sNtz;bad.fw;fl;Lfis mikf;Fk; NghJ ftdj;jpw; nfhs;sNtz;bad.fw;fl;Lfis mikf;Fk; NghJ ftdj;jpw; nfhs;sNtz;bad.fw;fl;Lfis mikf;Fk; NghJ ftdj;jpw; nfhs;sNtz;bad.

� fw;fl;Lfspd; Nkw;gFjp KOikahf kl;lkhdjhff; fhzg;gly; Ntz;Lk;.

� fw;fl;bd; mbg;gFjp mfyk; mjpfkhdjhf mikf;fg;gLk;. ,jdhy; mjpf

cWjpngWk;.

� mbg;gFjp nghpa rktsthd fw;fshy; Mf;fg;gLk;.

� fw;fl;bd; fPo;g;gFjpapd; rha;T> epyr;rha;tpw;F Vw;g mikf;fg;gLk;.

,t;thW mikf;fg;gLk; fl;Lfs; epyj;Js; 1.8m tiu mj;jpthuk; nfhz;ljhf

mikf;fg;gLk;. mj;jpthuj;jpd; cauk; 30 cm MfTk; Nky;gFjpapd; mfyk;

45cm  MfTk; fw;fl;bd; mbg;gFjpapd; mfyk; 75 - 90 cm MfTk; fhzg;gLk;.

cU 3.40 : fw;fl;L KiwcU 3.40 : fw;fl;L KiwcU 3.40 : fw;fl;L KiwcU 3.40 : fw;fl;L KiwcU 3.40 : fw;fl;L Kiw

     cU 3.38 : ntspahd jiuapy;cU 3.38 : ntspahd jiuapy;cU 3.38 : ntspahd jiuapy;cU 3.38 : ntspahd jiuapy;cU 3.38 : ntspahd jiuapy;

 mikf;fg;gl;l gbKiwaikg;G mikf;fg;gl;l gbKiwaikg;G mikf;fg;gl;l gbKiwaikg;G mikf;fg;gl;l gbKiwaikg;G mikf;fg;gl;l gbKiwaikg;G

cU 3.39 : new; nra;ifapy;cU 3.39 : new; nra;ifapy;cU 3.39 : new; nra;ifapy;cU 3.39 : new; nra;ifapy;cU 3.39 : new; nra;ifapy;

 gbKiwaikg;G gbKiwaikg;G gbKiwaikg;G gbKiwaikg;G gbKiwaikg;G
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A rl;lfk; rl;lfk; rl;lfk; rl;lfk; rl;lfk;

A rl;lfk; vd;gJ epyj;jpd; rkTauq;fisf; Fwpg;gjw;fhfg; gpuNahfpf;fg;gLk;

vspa cgfuzkhFk;.

vspa cgfuzkhff; fhzg;gLjy;> cgNahfpj;jy;

,yF> jahupf;fj; Njitahd %yg; nghUl;fisg;

ngw;Wf; nfhs;sy; ,yF Nghd;w fhuzq;fshy;

,k;Kiw gpurpj;jp ngw;Ws;sJ.

fpsprpupahj; jbfs; my;yJ kur;ryhiffs;> fapW

J}f;Ff; Fz;L> my;yJ rpWfy;> vd;gtw;iw

cgNahfpj;J  cU 3.41 y; fhzg;gLk; mikg;gpy;

,t;Tgfuzk; jahhpf;fg;gLk;.

cgfuzj;ij gad;gLj;Jk; Kiwcgfuzj;ij gad;gLj;Jk; Kiwcgfuzj;ij gad;gLj;Jk; Kiwcgfuzj;ij gad;gLj;Jk; Kiwcgfuzj;ij gad;gLj;Jk; Kiw

� cgfuzj;ijr; rha;tpw;Ff; FWf;fhf itf;Ff.

� gpd; rl;lj;jpd; ,lJ fhy; fhzg;gLk; ,lj;jpy; milahsj; jbnahd;iw

ehl;Lf.

� gpd;du; rl;lj;jpd; ,lJ fhiy mNj ,lj;jpy; gpbj;jthW tyJ fhiy

rha;tpd; Nky; my;yJ fPo; gFjpf;Fr; Row;wp (mz;zsthf 1.5 m) rl;lj;jpy;

njhq;Fk; fapW nrq;Fj;jhf ,Uf;Fk; tz;zk; nra;J Fwpj;Jf; nfhs;f

� gpd; Nkw;$wpagb rl;lj;jpd; ,lJ fhiy Row;Wtjd; %yk; rl;lj;jpy; njhq;Fk;

fapW nrq;Fj;jhf ,Uf;FkhW nra;J Fwpj;Jf; nfhs;f.

� ,t;thW njhlHr;rpahfr; nra;J Fwpf;Fk; milahsq;fspy; rkTauq;fisf;

Fwpf;fyhk;

gapHr;nra;if Kiwg; kl;fhg;GgapHr;nra;if Kiwg; kl;fhg;GgapHr;nra;if Kiwg; kl;fhg;GgapHr;nra;if Kiwg; kl;fhg;GgapHr;nra;if Kiwg; kl;fhg;G

gapu;r;nra;ifapd; NghJ ,ad;wsT tpQ;Qhd Kiwg;gbAk; mbg;gilj;

jj;Jtq;fSf;F Vw;gTk; kz;zpw;F Vw;gLk; ghjpg;G ,opthFk; tifapYk;

nraw;ghLfs; Nkw;nfhs;sg;gLk;.

,k;Kiwapy;>

� nghUj;jkhdthW epyj;ijf; ifahSjy;.

� nghUj;jkhdthW epyk; gz;gLj;jy;.

� rupahd tifapy; gapiuj; jhgpj;jy;.

� fl;Lg;ghl;L Kiwapy; ePu;toq;fy;.

� Nrjdg; nghUl;fisr; rPuhf ,Ljy;.

� Vw;w gUtj;jpy; grisg; gpuNahfk;.

� fisf; fl;Lg;ghL.

� nghUj;jkhd gapu;r;nra;if Kiwfisg; gad;gLj;jy;.

Nghd;w Kiwfisf; ifahsyhk;.

nghUj;jkhdthW epyj;ijf; ifahSjy;nghUj;jkhdthW epyj;ijf; ifahSjy;nghUj;jkhdthW epyj;ijf; ifahSjy;nghUj;jkhdthW epyj;ijf; ifahSjy;nghUj;jkhdthW epyj;ijf; ifahSjy;

rha;thd epyk; kz;zupg;gpw;Fl;glhj tifapYk; kz;zpd; tsk; ghJfhf;fg;gLk;

tifapYk; nghUj;jkhd gapu;r;nra;ifiar; nra;tijNa ,J Fwpf;fpd;wJ.

epyj;ijg; nghUj;jkhff; ifahSk; tifg;ghl;bw;Nfw;gg; nghUj;jkhd gapHfs;

jPu;khdpf;fg;gLk;.

cU 3.41 : cU 3.41 : cU 3.41 : cU 3.41 : cU 3.41 : A rl;lfk;rl;lfk;rl;lfk;rl;lfk;rl;lfk;
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epyj;ijf; ifahSk; Kiwfisf; fUj;jpw; nfhz;Nl gapu;r;nra;ifapy; <Lgly;

Ntz;Lk;. NkNy fhl;lg;gl;Ls;s cUtpy; 6>7>8 vd;Dk; gFjpfspy; ,aw;iff;

fhLfs;> Nka;r;rw;Gy;> %Lgapu;fs; fhzg;gLjy; Ntz;Lk;. 4> 5Mk; gFjpfspy;

nghwpKiw kl;fhg;Gld; gapu; tsu;f;fyhk;> 1>2>3 Mk; gFjpfspy; tptrha kl;fhg;G

Kiwfisf; ifahz;L gapu;r;nra;if ,lk;ngWk;.

 epyepyepyepyepy       jiuj;Njhw;wj; jd;ik      jiuj;Njhw;wj; jd;ik      jiuj;Njhw;wj; jd;ik      jiuj;Njhw;wj; jd;ik      jiuj;Njhw;wj; jd;ik  gapupLk; gapu;fs; gapupLk; gapu;fs; gapupLk; gapu;fs; gapupLk; gapu;fs; gapupLk; gapu;fs;

     tFg;GtFg;GtFg;GtFg;GtFg;G

 01 ePu;tbkhdk; Fiwe;j nkd;rha;T epyk; ney;

 02 ey;y ePu;tbkhdk; nfhz;l nkd; kuf;fwpg; gapu;fs;

rha;thd kz;zupkhdk; Fiwe;j epyk;

 03 ey;y ePu;tbkhdk; fhzg;gLk; njhlu; fsg; gapu;fs;

rha;T epyk;

 04 XusT rha;thdJk; kl;fhg;G eltbf; go tiffs;

iffis Nkw;nfhs;sf; $baJkhd

epyk;

 05 rha;T fhzg;gbDk; kl;fhg;G njd;id> Njapiy> ,wg;gu;>

eltbf;iffis Nkw;nfhs;sf;$ba epyk; nfhf;Nfh> gotif> kpsF

 06 rha;T fhzg;gbDk; kl;;fhg;G kz; %Lgapu;fs;> Gy;

eltbf;iffis Nkw;nfhs;sf;$ba

epyk;

 07 mfr; rha;thd epyk;> mupg;G cau;thdJ Nka;r;rw; Gw;fs;

 08 kpfr; rha;thd cau; epyq;fs;. ,it ,aw;ifj; jhtuq;fs;> fhLfs;

ntspahf;fg;glf;$lhJ

ml;ltizapy; fhl;bAs;sthW kz;izg; gad;gLj;Jtjhy; kz;zupg;ig

,opthf;fyhk;.

epyj;ijj; jahu;g;gLj;jy;epyj;ijj; jahu;g;gLj;jy;epyj;ijj; jahu;g;gLj;jy;epyj;ijj; jahu;g;gLj;jy;epyj;ijj; jahu;g;gLj;jy;

gapUf;F Vw;w Moj;jpw;F khj;jpuk; gz;gLj;jy;> rkTauf;Nfhl;L mbg;gilapy;

epyk; jahu;g;gLj;jy;> kiotPo;r;rp Fiwthd fhyq;fspy; epyk; jahu;g;gLj;jy;

NkYk;> rha;T mjpfkhd jiufspy; ,opTepiy my;yJ G+r;rpag; gz;gLj;jiy

Nkw;nfhs;sy;.

3

8 7

6

5

4

12

cU 3.42 : ngsjpf epyg;gad;ghl;L tifg;gLj;jy;cU 3.42 : ngsjpf epyg;gad;ghl;L tifg;gLj;jy;cU 3.42 : ngsjpf epyg;gad;ghl;L tifg;gLj;jy;cU 3.42 : ngsjpf epyg;gad;ghl;L tifg;gLj;jy;cU 3.42 : ngsjpf epyg;gad;ghl;L tifg;gLj;jy;
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gapu; eLifgapu; eLifgapu; eLifgapu; eLifgapu; eLif

gapu;fis eLk;NghJ epyk; %lg;glf;$bathW> mtw;wpd; ,ilntsp jPu;khdpf;fg;gLk;.

tsHr;rp Ntfk; $ba gapu;fisf; Fiwe;j ,ilntspapYk;> tsu;r;rp Ntfk;

Fiwe;j> gapu;fisf; $ba ,ilntspapYk; eLtJ nghUj;jkhdJ. mj;Jld;

rkTauf; Nfhl;L mbg;gilapy; eLtjd; %yk; kz;ghJfhf;fg;gLk;. kz;zupkhdk;

mjpfkhd gpuNjrq;fspy; FWfpafhy kPs;eLif> tpj;Jf;Fg; gjpyhf ehw;Wf;fis

eLjy;> epyk; ntspahjiyj; jLj;jy; Nghd;w eltbf;iffspd; %yk;

kz;ghJfhf;fg;gLk;.

ePu; KfhikePu; KfhikePu; KfhikePu; KfhikePu; Kfhik

ePu; toq;Fk; Ntfk;> xU Kiwapy; toq;fg;gLk; ePupd; msT Nghd;wd Njitf;Nfw;gf;

fl;Lg;gLj;jg;gLk;. jiuapy; kz;zupg;G Vw;glhj tifapy; Njitahd ePiuf;

Fwpg;gpl;l Ntfj;jpy; toq;Fjy; Kf;fpakhFk;.

Nrjdg;nghUl;fs; ,Ljy;Nrjdg;nghUl;fs; ,Ljy;Nrjdg;nghUl;fs; ,Ljy;Nrjdg;nghUl;fs; ,Ljy;Nrjdg;nghUl;fs; ,Ljy;

Nrjdg; nghUl;fs; ,Ltjdhy;

• %Lgilahff; fhzg;gLtJld; kioj;Jspfspd; NkhJif fl;Lg;gLj;jg;gLjy;

• cf;fyhf;fk; eilngw;W kz;Jzpf;if tpUj;jp Vw;gLk;.

• ePu;g;nghrpT mjpfupj;J tPz;tpuakhFk; ePupd; msT Fiwtile;J kz;zupg;G

FiwAk;.

gj;jpuf;fyitaply;gj;jpuf;fyitaply;gj;jpuf;fyitaply;gj;jpuf;fyitaply;gj;jpuf;fyitaply;

gapu; kPPjpfs;> itf;Nfhy;> kuj;J}s;> ckp> Xiy> %Lgapu;g; gFjpfs;> nghypj;jPd;>

Nghd;wd ,jw;fhfg; gad;gLj;jg;gLk;. ,J 15-25 cm msT cauk; tiu ,lg;gly;

Ntz;Lk;

gj;jpuf;fyit ,Ltjd; ed;ikfs;gj;jpuf;fyit ,Ltjd; ed;ikfs;gj;jpuf;fyit ,Ltjd; ed;ikfs;gj;jpuf;fyit ,Ltjd; ed;ikfs;gj;jpuf;fyit ,Ltjd; ed;ikfs;

• kioePu; Neubahf epyj;jpy; NkhJtijj; jLj;jy;.

• nghypj;jPd; jtpu;e;j Vida nghUl;fs; rpijtile;J Nrjidg;nghUl;fs;

kz;Zld; NrUk;.

• gj;jpuf;fyit fhuzkhf kz;zpd; ntg;gepiy rPuhff; fhzg;gLk;.

• fhw;wupkhdk; FiwtilAk;.

• kz; capupfspd; Fbj;njhif mjpfhpf;Fk;.

• Mtpahjy; FiwtilAk;.

• fis fl;Lg;gLj;jg;gLk;.

grisapliy Kfhik nra;jy;grisapliy Kfhik nra;jy;grisapliy Kfhik nra;jy;grisapliy Kfhik nra;jy;grisapliy Kfhik nra;jy;

gapUf;fhd cuk; chpafhyj;jpy; chpa mstpy; toq;fg;gly; Ntz;Lk;. ,jdhy;

jhtuk; Jhpjkhf tsHe;J epyj;ijg; Nghu;itahf %LtJld; kz;zhpg;Gk;

fl;Lg;gLj;jg;gLk;.

fisf;fl;Lg;ghLfisf;fl;Lg;ghLfisf;fl;Lg;ghLfisf;fl;Lg;ghLfisf;fl;Lg;ghL

fisfs; jhtuj;jpw;Fj; jPq;F tpistpg;gpDk; kz;zupg;ig ,opT epiyapy;

Ngzf;$bad. vdNt> gapu;;fSld; fLk; Nghl;bapLk; gUtk; tiu tsu;r;rpaile;j

fisfis kl;Lk; ePf;fp Vida fisfs; ,Uf;ftplg;gLk;. NkYk;> ,jw;fhfg;

nghwpKiwf; fl;Lg;ghl;il ifahshjpUg;gJ Kf;fpakhFk;.
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fyg;Gg; gapHr;nra;if Kiwfyg;Gg; gapHr;nra;if Kiwfyg;Gg; gapHr;nra;if Kiwfyg;Gg; gapHr;nra;if Kiwfyg;Gg; gapHr;nra;if Kiw

fyg;Gg; gapHr;nra;ifahy; epyk; %lg;gl;Lf; fhzg;gLk;. ,jdhy; epyj;jpy; tpOk;

kioj;Jspapd; Ntfk; Fiwe;J kz;Jzpf;iffs; gphpjy; fl;Lg;gLj;jg;gLk;. fhg;Gg;

gapu;r;nra;ifiar; nraw;gLj;Jtjd; %yKk; kz;zupg;Gf; Fiwf;fg;gLk;. mj;Jld;>

• fhw;Wf;Fupa #oypd; ngUk;gFjp kiwf;fg;gLk; tifapYk; kioePu; Neubahf

kz;zpy; tpOtijj; jLf;Fk; tifapYk; ,ilg;gapu; nra;jy;.

• kz;zupg;Gf;Fr; rhjfkhd gapu;fisAk; rhjfkw;w gapu;fisAk; epiufshfg;

gapu; nra;jy;.

capupay; Kiwapyhd kl;fhg;G eltbf;iffs;capupay; Kiwapyhd kl;fhg;G eltbf;iffs;capupay; Kiwapyhd kl;fhg;G eltbf;iffs;capupay; Kiwapyhd kl;fhg;G eltbf;iffs;capupay; Kiwapyhd kl;fhg;G eltbf;iffs;

gad;gLj;jg;gLk; jhtuq;fspd; mbg;gilapy; ,tw;iwg; gy;NtW Kiwfspy;

tifg;gLj;jyhk;. ,ilg;gapu;r;nra;if> fyg;Gg;gapu;r; nra;if> tptrha tdtsu;g;Gr;

nra;if Nghd;wtw;wpy; ,k;Kiwapyhd kl;fhg;G ,lk;ngWk;.

,k;KiwfSs; rpy tUkhW:

capupay; kl;fhg;G Kiwfs;:capupay; kl;fhg;G Kiwfs;:capupay; kl;fhg;G Kiwfs;:capupay; kl;fhg;G Kiwfs;:capupay; kl;fhg;G Kiwfs;:

%Lgapu;r;nra;if%Lgapu;r;nra;if%Lgapu;r;nra;if%Lgapu;r;nra;if%Lgapu;r;nra;if

<utyak;> ,iltyak; vd;gtw;wpy; ,wg;gu;> kw;Wk; njd;de;Njhl;lq;fspy; kl;

fhg;gpw;fhf Nkw;gb gapu;fSf;fpilNa rkhe;jukhf tsUk; mtiuapdf; nfhbfs;

tsutplg;gLk;. ,it Jhpjkhf tsu;e;J epyj;ijg; Nghu;itapLk; jd;ik

nfhz;lit. NkYk;> ,it gr;ir epwq; nfhz;l Nghu;it Nghd;W fhzg;gLtJld;

kz;zupg;igf; fl;Lg;gLj;jTk; $bad.

%Lgapu;fspy; ,Uf;fNtz;ba jd;ikfs;%Lgapu;fspy; ,Uf;fNtz;ba jd;ikfs;%Lgapu;fspy; ,Uf;fNtz;ba jd;ikfs;%Lgapu;fspy; ,Uf;fNtz;ba jd;ikfs;%Lgapu;fspy; ,Uf;fNtz;ba jd;ikfs;

• tpj;J %yk; tsuf; $bajd;ik

• ,yFthfg; ngUFk; jd;ik

• kz;Zld; ,Wf;fkhfg; gpize;jpUj;jy;

• gpujhd gapUld; Nghl;baplhj jd;ik

• Jupj tsu;r;rp

• fj;jupg;gpw;F <LnfhLf;Fk; jd;ik

• twl;rp> gPilfs;> Neha;fs; vd;gtw;wpw;Fj; jhf;Fg;gpbj;jy;

• ,yFthfg; gpLq;fp mfw;wf; $bajhftpUj;jy;

• eQ;Rg; gjhu;j;jq;fis ntspaplhj; jd;ik

• fisfSld; Nghl;baplf; $ba jd;ik Nghd;wd

%Lgapu;fSf;fhd rpy cjhuzq;fs;%Lgapu;fSf;fhd rpy cjhuzq;fs;%Lgapu;fSf;fhd rpy cjhuzq;fs;%Lgapu;fSf;fhd rpy cjhuzq;fs;%Lgapu;fSf;fhd rpy cjhuzq;fs;

• gpA+Nuhpah ngrpaNyhapl;L (Purearia phaseoloides)

• fygNfhzpak; KFnehapl;]; (Calapogonium mucunoids)

• nrd;lNuhrPkh gpA+grd;]; (Centrocema pubescence)

• ];iuNyhnrd;jR fpurpyp]; (Styloxanthus gracilis)

• nl];Nkhbak; xtypNghypak; (Desmodium ovalifolium)
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rha;T $ba jiufspy; XLk; ePupd; Ntfj;ijf; Fiwf;Fk; Nehf;Fld; ,ilf;fpilNa
,k;Kiwg; gapu;r;nra;if Nkw;nfhs;sg;gLk;. kz;zupg;gpw;F <LnfhLf;Fk; jhtuq;fs;
,k;Kiwapy; gad;gLj;jg;gLk;. Fiwe;j ,ilntsp Njitg;gLk; jhtuq;fs; cfe;jd.
$ba rha;T nfhz;l gFjpfSf;F epue;jug; gapu;fs; Vw;wit. ,it rkTauf;
Nfhl;L mbg;gilapy; my;yJ rkhe;ju tupir mbg;gilapy; tsu;f;fg;gLk;.

ntl;bNtHj; jhtuq;is ehl;ly;ntl;bNtHj; jhtuq;is ehl;ly;ntl;bNtHj; jhtuq;is ehl;ly;ntl;bNtHj; jhtuq;is ehl;ly;ntl;bNtHj; jhtuq;is ehl;ly;
rha;td gFjpfspy; ,it rkTauf; Nfhl;L
mbg ;gilapy ; ehl ;lg ;gLtjdhy; fOtpr ;
nry;yg;gLk; kz;Jzpf;iffs; jLf;fg;gl;L ePu;
kl;Lk; ntspNaw;wg;gLk;. ,jdhy; gpd;tUk;
ed;ikfs; Vw;gLk;.

 � fw;fl;Lfis tplr; nryT FiwthdJ.
 � Njitahd ciog;Gf; FiwT.
 � fz;fhzpj;jy; eltbf;iffs; ,yFthFk;.
 � eWkzk; fhzg;gLtjdhy; tpUk;gj;jfhj

G+r;rpfs; mfd;WtpLk;.
 � ePupdhy; Vw;gLk; jhf;fj;jpw;F <L nfhLf;Fk;.

,Utupir (capu;g;G) Ntyp Kiw> Nrhy;l; Kiw ,Utupir (capu;g;G) Ntyp Kiw> Nrhy;l; Kiw ,Utupir (capu;g;G) Ntyp Kiw> Nrhy;l; Kiw ,Utupir (capu;g;G) Ntyp Kiw> Nrhy;l; Kiw ,Utupir (capu;g;G) Ntyp Kiw> Nrhy;l; Kiw (Slopping Agriculture Land
Technology) - SALT
,k;Kiwapy; rha;tpw;Fr; nrq;Fj;jhf rkTauf;
Nfhl;L mbg;gilapy; tpNrlkhfj; njhpT nra;j
gy;yhz;L mtiuapdj; jhtuq;fs; ehl;lg;gLk;.
,it capu;g;G Ntypahf tsu Ntz;bajdhy;
tupirf;fpilNa ,ilntsp neUf;fkhff;
fhzg;gLk;. ,k;Kiwf;F fpspwprpbah (Gliricidia)
kpfTk; Vw;wJ. ,J xU tUlksT tsHe;jJk;>
mtw ;iw xU k Pw ;wu ; cauj ;j py ; ntl ;b
tupirf;fpilNa %Lgilahf ,lg;gLk;. mq;F
rpijtile;j gpd; mtw;Wf;fpilNa gapu ;
jhtuq;fis ehl;lyhk;.

,k;Kiw %ykhf tbe;NjhLk; ePupd; Ntfk; Fiwf;fg;gLtjhy; kz;zupg;Gj;
jLf;fg;gl;L kz;tsk; ghJfhf;fg;gLfpwJ. ,q;F gapu;r;nra;ifAld; kl;ghJfhg;G
KiwfSk; xNu gapu;j;njhFjpapy; Nkw;nfhs;sg;gLfpd;wJ.

,yq;ifapy; kfhtyp ePiug; ghJfhj;Jg; gapu;nra;tjw;fhf SALT Kiw
mwpKfg;gLj;jg;gl;Ls;sJ.

SALT Kiwapd; ed;ikfs; Kiwapd; ed;ikfs; Kiwapd; ed;ikfs; Kiwapd; ed;ikfs; Kiwapd; ed;ikfs;

� mtiuapdj; jhtuq;fshy; iejurd; fpilj;jy;.

� kz;zpw;Fr; Nrjidg; nghUl;fs; fpilj;jy;.

� kz;zpy; <uj;jd;ik Ngzg;gly;.

� ngUq;fhzpfspYk; ifahsf; $baJ> nryT

FiwthdJ.

� tbe;NjhLk; ePupd; Ntfj;ijf; Fiwj;jYk;> epyj;jpdhy;

ePu; cwpQ;Rk; Ntfj;ij mjpfupj;jYk;.

cU 3.43 : ntl;bNtu; NtypcU 3.43 : ntl;bNtu; NtypcU 3.43 : ntl;bNtu; NtypcU 3.43 : ntl;bNtu; NtypcU 3.43 : ntl;bNtu; Ntyp

cU 3.44 : ,U tupirapy;cU 3.44 : ,U tupirapy;cU 3.44 : ,U tupirapy;cU 3.44 : ,U tupirapy;cU 3.44 : ,U tupirapy;

jbfs; ehl;lg;gl;Ls;s Kiwjbfs; ehl;lg;gl;Ls;s Kiwjbfs; ehl;lg;gl;Ls;s Kiwjbfs; ehl;lg;gl;Ls;s Kiwjbfs; ehl;lg;gl;Ls;s Kiw

cU 3.45 : Nrhy;l; KiwcU 3.45 : Nrhy;l; KiwcU 3.45 : Nrhy;l; KiwcU 3.45 : Nrhy;l; KiwcU 3.45 : Nrhy;l; Kiw
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fhw;wupkhdj;jpypUe;J kz;izg; ghJfhj;jy;fhw;wupkhdj;jpypUe;J kz;izg; ghJfhj;jy;fhw;wupkhdj;jpypUe;J kz;izg; ghJfhj;jy;fhw;wupkhdj;jpypUe;J kz;izg; ghJfhj;jy;fhw;wupkhdj;jpypUe;J kz;izg; ghJfhj;jy;
fhw;W> Ntfkhf kz;zpd; kPJ gLtijf; fl;Lg;gLj;jg; gpd;tUk;  Kiwfisf;
ifahsyhk;.

• kz; %Lgilfs; ghtpj;jykz; %Lgilfs; ghtpj;jykz; %Lgilfs; ghtpj;jykz; %Lgilfs; ghtpj;jykz; %Lgilfs; ghtpj;jy;: itf;Nfhy;> Jk;Gr;NrhW / Jk;Gj;J}s; Nghd;wd
,ly;

• cau;jukhd gapu ;r ;nra ;if Kiwfisf; ifahSjy; :cau ;jukhd gapu ;r ;nra ;if Kiwfisf; ifahSjy; :cau ;jukhd gapu ;r ;nra ;if Kiwfisf; ifahSjy; :cau ;jukhd gapu ;r ;nra ;if Kiwfisf; ifahSjy; :cau ;jukhd gapu ;r ;nra ;if Kiwfisf; ifahSjy; : Row ;r pg ;
gapu;r;nra;if> gapu;g; gy;tifikg;gLj;jy;> nghUshjhug; gapu;fis tsu;j;jy;
Nghd;wd.

• fhw;Wj; jilfis Vw;gLj;jy;fhw;Wj; jilfis Vw;gLj;jy;fhw;Wj; jilfis Vw;gLj;jy;fhw;Wj; jilfis Vw;gLj;jy;fhw;Wj; jilfis Vw;gLj;jy;
,jpy; ,aw;if> nraw;iff; fhw;Wj; jilfis Vw;gLj;jyhk;. ,aw;iff;
fhw;Wj; jilfSf;fhf Ks;KUf;F> my;gPrpah> thif Nghd;w jhtuq;fs;
gad;gLj;jg;gLk;. nraw;iff; fhw;Wj; jilfshf %q;fpy; jb> nghypj;jPd;
ciw (jhs;) vd;gdTk; rhf;FfSk; cgNahfpf;fg;gLk;.

,j;jilfs; fhw;W tPRk; jpirf;Fr; nrq;Fj;jhf Neuhff; fhzg;gly; nghUj;jkhdJ.

kz; Gduikg;Gkz; Gduikg;Gkz; Gduikg;Gkz; Gduikg;Gkz; Gduikg;G
Fwpg;gpl;l kz;zpd; cw;gj;jpj; jpwd; ed;F Ngzg;gLk; tifapy; mjpy; fhzg;gLk;
capupay;> ,uhrhad> ngsjpfg; gz;Gfisr; rpwg;ghd Kiwapy; ePz;l ehl;fSf;Fg;
NgZtjw;fhff; ifahsg;gLk; eltbf;iffis kz;Gduikg;G vdyhk;.

kz; Gduikg;G Kiwfs;kz; Gduikg;G Kiwfs;kz; Gduikg;G Kiwfs;kz; Gduikg;G Kiwfs;kz; Gduikg;G Kiwfs;
 pH ngWkhdj;ij khw;Wjy;ngWkhdj;ij khw;Wjy;ngWkhdj;ij khw;Wjy;ngWkhdj;ij khw;Wjy;ngWkhdj;ij khw;Wjy;
kz;zpd; pH ngWkhdk; nghUj;jkhd mstpy; fhzg;glhtpbd;> gapu;r;nra;ifapy;
jhf;fNkw;gLk;. gapu;r;nra;iff;F XusT mkpyj; jd;ikahd (pH 6.5) my;yJ
eLepiy kz; kpfTk; Vw;wJ.

mkpy> fhu> ctu; kz;izg; Gduikf;Fk; Kiw cg mj;jpahak; 3.6 ,y;
fye;Jiuahlg;gl;Ls;sJ.

Kiwahd tptrha eltbf;iffisg; gpd;gw;wy;.Kiwahd tptrha eltbf;iffisg; gpd;gw;wy;.Kiwahd tptrha eltbf;iffisg; gpd;gw;wy;.Kiwahd tptrha eltbf;iffisg; gpd;gw;wy;.Kiwahd tptrha eltbf;iffisg; gpd;gw;wy;.
kz; Gduikg;gpw;F gapHr;nra;ifapy; ifahsg;gLk; rupahd eltbf;iffs;
Kf;fpakhFk;. mitahtd@

• epyj;ijj; jahu;g;gLj;Jk; NghJ rha;thd jiufspy; ,opTepiy my;yJ
G+r;rpaepiyj; jahu;g;gLj;jy; %yk; kz;zupg;G ,optilAk;. NkYk;>
epyj;ijg; gz;gLj;Jk;NghJ Njitahd Mok;tiu kl;LNk
gz;gLj;Jtjhy; kz;zpw;F Vw;gLk; ghjpg;G FiwAk;.

• gapu;r;nra;ifapy; rkTauf; Nfhl;L Kiwiag; gpd;gw;wy; %yKk;
kz;Zf;F Vw;gLk; ghjpg;Gf;fisf; Fiwj;Jf; nfhs;syhk;.

• fhw;Wj; jhf;fj;ijf; fl;Lg;gLj;jf; fhw;Wj; jil Ntypfs; mikj;jy;>
kuq;fs; ely; vd;gd %yk; ey;y gad; ngwyhk;.

• ,urhadg; grisfSf;Fg; gjpyhfr; Nrjdg; grisfisg; gpuNahfpg;gjd;
%yk; kz;zpd; ePu;f;nfhs;ssT mjpfupf;Fk;. kz;zupg;Gf; fl;Lg;gLj;jg;gl;L
kz;zpd; ngsjpf> ,urhad> capupaw; gz;Gfs; tpUj;jpailAk;.
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• mWtilapd; gpd; epyk; jpwe;j epiyapy; ,Ug;gijj; jLj;jy; %yk;
kz;zpw;F Vw;gLk; jhf;fj;ijf; Fiwf;fyhk;.

• mtiuapdj; jhtuq;fis tsu;g;gjd; %yk; kz;zpy; iejurd;
Nghrizia Vw;gLj;jp kz;izg; Gduikf;fyhk;.

• rpwe;j gapu;r;nra;if eltbf;iffisf; ifahs;tjdhy; kz;zpd; tsk;
mjpfupj;J kz; Gduikf;fg;gLk;.

• fisf;fl;Lg;ghl;bd;NghJ MrNdw;W> FNshNuw;W tiffs; Nghd;wd
kz;zpy; Nru;tjdhy; mit jhtuj;jpw;F eQ;rhfyhk;. vdNt> ,uradf;
fl;Lg;ghl;bd; NghJ ,t;thwhd jPik gag;gdtw;iwf; Fiwj;jy;  Ntz;Lk;.

• kz;zpy; ePu;tbg;G Fiwtjdhy; kz;zpy; fhzg;gLk; Nghrizfisj;
jhtuk; ngw;Wf; nfhs;s Kbahj epiyNaw;gLk;. vdNt> kz;zpy; ePu;

tbg;igr; rPuhf;Fjy; kz; Gduikg;gpy; Kf;fpakhdJ.

• njhlu;r;rpahf xNu gapiuf; Fwpg;gpl;l epyj;jpy; tsHf;Fk;NghJ Fwpg;gpl;l
Nghriz kz;zpypUe;J mfw;wg;gLk;. vdNt> Fwpg;gpl;l re;ju;g;gj;jpy;>
Fwpg;gpl;l tpfpjj;jpy; grisfis kz;zpw;F toq;FtJ kz; Gduikg;gpw;F
mtrpakhFk;.
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4.14.14.14.14.1 jhtug; Nghrizg; gjhu;j;jq;fs;jhtug; Nghrizg; gjhu;j;jq;fs;jhtug; Nghrizg; gjhu;j;jq;fs;jhtug; Nghrizg; gjhu;j;jq;fs;jhtug; Nghrizg; gjhu;j;jq;fs;
tsu;r;rp> epyTif Mfpatw;Wf;nfd jhtuq;fs; rpy ,urhadg; gjhu;j;jq;fis
mfj;JwpQ;Rfpd;wd. ,e;j ,urhadg; gjhu;j;jq;fs; jhtuq;fspDs; gy;NtW mDNrgr;
nraw;ghLfspy; gq;Fnfhs;Sk;. ,it jtpu tsu;r;rp> tpisr;ry; Mfpatw;Wf;F
cjTfpd;wd. ,t;thW jhtuq;fspdhy; cwpQ;rg;gLk; ,urhadf; $Wfs; jhtu
Nghrizg; gjhu;j;jq;fs; vd miof;fg;gLfpd;wd. jhtuq;fspd; tsu;r;rp mDNrgj;
njhopw;ghL Mfpatw;Wf;Fj; Njitahd Nghrizg; gjhu;j;jq;fis toq;fy;
jhtug; Nghriz vdg;gLk;.

jhtug; Nghrizg; gjhu;j;jq;fis mj;jpahtrpakhdit> mj;jpahtrpakw;wit
vd ,uz;lhf tifg;gLj;jyhk;.

mj ;j pahtr pakhd %yfq ;fs ; mj ;j pahtr pakhd %yfq ;fs ; mj ;j pahtr pakhd %yfq ;fs ; mj ;j pahtr pakhd %yfq ;fs ; mj ;j pahtr pakhd %yfq ;fs ; (essential elements)

ahNjDk; xU %yfk; mj;jpahtrpakhd %yfk; vdg; ngauplg;gLtjw;F mJ
%d;W jifikfisf; nfhz;bUj;jy; Ntz;Lk;.
1. mj;jpahtrpakhd %yfkpd;wp> rhjhuzkhfj; jhtunkhd;W tsu;e;J mjd;
  tho;f;if tl;lj;ijg; G+uzg;gLj;j ,ayhjpUf;f Ntz;Lk;.
2. mj;jpahtrpa %yfq;fspdhy; Mw;wg;gLk; njhopw;ghLfs; NtW %yfq;fspdhy;
   Mw;wg;gl Kbahjitahf ,Uj;jy; Ntz;Lk;. mjhtJ mj;jpahtrpa %yfq;fs;
   rpwg;ghditahf ,Uj;jy; Ntz;Lk;. mj;Jld; NtW %yfnkhd;wpdhy; gpujpaPL
  nra;ag;gl KbahjpUj;jy; Ntz;Lk;.
3. mj;jpahtrpa %yfk; jhtuj;jpd; mDNrgr; nrad;KiwAld; Neubj;
  njhlu;Gilajhf ,Uj;jy; Ntz;Lk;.

Nkw ;$wg ;gl ;l tplaq;fSf;F mika> 16 mj;jpahtrpa %yfq;fs;
,dq;fhzg;gl;Ls;sd. ,tw;Ws; 9 kh Nghriz %yfq;fshfTk; 7 Ez;Nghriz
%yfq;fshfTk; tifg;gLj;jg;gl;Ls;sd. xg;gPl;lstpy; jhtuq;fSf;F mjpfstpy;
Njitg;gLk; (cyu; epiwapd; 0.1 % ,Yk; mjpfk;) %yfq;fs; khNghriz
%yfq;fs; vdTk;> xg;gPl;lstpy; Fiwe;jstpy; Njitg;gLk; (cyu; epiwapd;
0.1%  ,Yk; Fiwthf) %yfq;fs; Ez;Nghriz %yfq;fs; vdTk; miof;fg;gLk;.
vdpDk;> jhtuj;jpd; epyTiff;F ,e;j ,uz;Ltif %yfq;fspdJk; Kf;fpaj;Jtk;
rkkhdJ. mj;jpahtrpa %yfq;fspy; fhgd;> Ijurd;> xl;rprd; jtpu;e;j Vida
Nghriz %yfq;fs; midj;Jk; mNrjd mad;fshfNt jhtu Ntu;fspdhy;
kz;zpypUe;J mfj;JwpQ;rg;gLk;.

khNghriz %yfq;fs;khNghriz %yfq;fs;khNghriz %yfq;fs;khNghriz %yfq;fs;khNghriz %yfq;fs;     ^9&^9&^9&^9&^9& Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;     ^7&^7&^7&^7&^7&

tsp> ePupypUe;Jtsp> ePupypUe;Jtsp> ePupypUe;Jtsp> ePupypUe;Jtsp> ePupypUe;J                kz;zpypUe;Jkz;zpypUe;Jkz;zpypUe;Jkz;zpypUe;Jkz;zpypUe;J kz;zpypUe;Jkz;zpypUe;Jkz;zpypUe;Jkz;zpypUe;Jkz;zpypUe;J

xl;rprd; (O) Kjd;ikahdKjd;ikahdKjd;ikahdKjd;ikahdKjd;ikahd JizahdJizahdJizahdJizahdJizahd ,Uk;G (Fe)

fhgd;    (C)        %yfq;fs;   %yfq;fs;   %yfq;fs;   %yfq;fs;   %yfq;fs; %yfq;fs;%yfq;fs;%yfq;fs;%yfq;fs;%yfq;fs; nrk;G (Cu)

Ijurd;  (H) iejurd;     (N) fy;rpak;    (Ca) ehfk; (Zn)

nghRguR     (P) kfdPrpak;  (Mg) kq;fdpR (Mn)

nghw;whrpak;  (K) fe;jfk;     (S) nkhypj;jdk; (Mo)

FNshuPd; (Cl)

Nghud; (B)

4. jhtug; Nghriz4. jhtug; Nghriz4. jhtug; Nghriz4. jhtug; Nghriz4. jhtug; Nghriz

mj;jpahtrpa Nghriz %yfq;fs;mj;jpahtrpa Nghriz %yfq;fs;mj;jpahtrpa Nghriz %yfq;fs;mj;jpahtrpa Nghriz %yfq;fs;mj;jpahtrpa Nghriz %yfq;fs; ^16& ^16& ^16& ^16& ^16&
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jhtunkhd;wpw;Fj; Njitahd Nghriz %yfq;fspd; tpfpjk; jhtuj; njhFjpapdhy;

jPu;khdpf;fg;gLk;. mJ> mjd; tho;f;iftl;lk;> #oy;> mjd; gpwg;Gupik ,ay;Gfs;

vd;gtw;wpy; jq;fpAs;sJ. khNghriz %yfq;fs; Nghjpa mstpy; (rkepiy

mstpy;) fhzg;gl;lhYk; cr;r tpisitg; ngw;Wf;nfhs;tjw;F Ez;Nghriz

%yfq;fSk; rkepiyapy; fhzg;gly; Ntz;Lk;.

ml;ltiz 4.1 : jhtunkhd;wpy; mj;jpahtrpa Nghriz %yfq;fs; fhzg;gLk; msTfs;ml;ltiz 4.1 : jhtunkhd;wpy; mj;jpahtrpa Nghriz %yfq;fs; fhzg;gLk; msTfs;ml;ltiz 4.1 : jhtunkhd;wpy; mj;jpahtrpa Nghriz %yfq;fs; fhzg;gLk; msTfs;ml;ltiz 4.1 : jhtunkhd;wpy; mj;jpahtrpa Nghriz %yfq;fs; fhzg;gLk; msTfs;ml;ltiz 4.1 : jhtunkhd;wpy; mj;jpahtrpa Nghriz %yfq;fs; fhzg;gLk; msTfs;

  (jhtu cyu;epiwapd; mbg;gilapy;)  (jhtu cyu;epiwapd; mbg;gilapy;)  (jhtu cyu;epiwapd; mbg;gilapy;)  (jhtu cyu;epiwapd; mbg;gilapy;)  (jhtu cyu;epiwapd; mbg;gilapy;)

 mj;jpahtrpa Nghriz %yfq;fs; mj;jpahtrpa Nghriz %yfq;fs; mj;jpahtrpa Nghriz %yfq;fs; mj;jpahtrpa Nghriz %yfq;fs; mj;jpahtrpa Nghriz %yfq;fs; jhtu cyu;epiwapd;jhtu cyu;epiwapd;jhtu cyu;epiwapd;jhtu cyu;epiwapd;jhtu cyu;epiwapd;

mbg;gilapy; rjtPjk;mbg;gilapy; rjtPjk;mbg;gilapy; rjtPjk;mbg;gilapy; rjtPjk;mbg;gilapy; rjtPjk;

khNghriz %yfq;fs;khNghriz %yfq;fs;khNghriz %yfq;fs;khNghriz %yfq;fs;khNghriz %yfq;fs;

fhgd; 4 5%

xl;rprd; 4 5%

Ijurd; 6 %

iejurd; 1.5%

nghw;whrpak; 1.0%

fy;rpak; 0.5%

kfdPrpak; 0.2%

nghRguR 0.2%

fe;jfk; 0.1%

Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;Ez;Nghriz %yfq;fs;

FNshuPd; 100 ppm (0 . 0 1%)

,Uk;G 100 ppm ( 0 . 0 1%)

kq;fdPR 50 ppm  (0.005%)

Nghud; 20 ppm (0.002%)

ehfk; 20 ppm (0.002%)

nrk;G 06 ppm (0.0006%)

nkhypj;jdk; 0.1 ppm (0 . 0 0 0 0 1%)

mj;jpahtrpa Nghriz %yfq;fspdhy; Mw;wg;gLk; njhopy;fs;mj;jpahtrpa Nghriz %yfq;fspdhy; Mw;wg;gLk; njhopy;fs;mj;jpahtrpa Nghriz %yfq;fspdhy; Mw;wg;gLk; njhopy;fs;mj;jpahtrpa Nghriz %yfq;fspdhy; Mw;wg;gLk; njhopy;fs;mj;jpahtrpa Nghriz %yfq;fspdhy; Mw;wg;gLk; njhopy;fs;

1. KjYU rhu;e;j njhopy;fs;1. KjYU rhu;e;j njhopy;fs;1. KjYU rhu;e;j njhopy;fs;1. KjYU rhu;e;j njhopy;fs;1. KjYU rhu;e;j njhopy;fs;

N, P, S Nghd;w  %yfq;fs; C, H, O Nghd;wtw;Wld; Nru;e;J KjYU cUthf cjTfpwJ.

2. rkepiyg;gLj;Jk; njhopy;fs;2. rkepiyg;gLj;Jk; njhopy;fs;2. rkepiyg;gLj;Jk; njhopy;fs;2. rkepiyg;gLj;Jk; njhopy;fs;2. rkepiyg;gLj;Jk; njhopy;fs;

Ca, Mg, K Nghd;w %yf mad;fspd; rkepiy %ykhf> kw;iwa fdpaq;fs;

%yk; cUthf;fg;gLk; er;R tpisTfisj; jLf;fg;gLk;.

3. rl;lfthf;fYld; njhlu;ghd njhopw;ghL3. rl;lfthf;fYld; njhlu;ghd njhopw;ghL3. rl;lfthf;fYld; njhlu;ghd njhopw;ghL3. rl;lfthf;fYld; njhlu;ghd njhopw;ghL3. rl;lfthf;fYld; njhlu;ghd njhopw;ghL

fhNghitjNuw;iwj; njhFj;J mjd; %yk; fyr;Rtu; Mf;fg;gLtjdhy; C, H, O

vd;gd rl;lfthf;fYld; njhlu;ghd njhopw;ghLfisr; nra;fpwJ.

4. fyq;fspd; gpurhuz mKf;fj;ijf; fl;Lg;gLj;jy;4. fyq;fspd; gpurhuz mKf;fj;ijf; fl;Lg;gLj;jy;4. fyq;fspd; gpurhuz mKf;fj;ijf; fl;Lg;gLj;jy;4. fyq;fspd; gpurhuz mKf;fj;ijf; fl;Lg;gLj;jy;4. fyq;fspd; gpurhuz mKf;fj;ijf; fl;Lg;gLj;jy;

fyr;rhw;wpy; fiue;Js;s gy;NtW fdpAg;Gf;fs; fhuzkhf fyr;rhw;wpy; gpurhuz

mKf;fk; fl;Lg;gLj;jg;gLfpwJ. c-k; : FNshuPd;

5. Cf;fw; nraw;ghL5. Cf;fw; nraw;ghL5. Cf;fw; nraw;ghL5. Cf;fw; nraw;ghL5. Cf;fw; nraw;ghL

rpy %yfq;fs; gy;NtW njhjpaq;fspd; $Wfshfj; njhopw;gLfpd;wd. ,k;%yfq;fs;

fhzg;glhtpbd; nehjpaq;fs; njhopw;glh. c-k; : P, S
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mirAk; %yfq;fSk;> mirah %yfq;fSk;mirAk; %yfq;fSk;> mirah %yfq;fSk;mirAk; %yfq;fSk;> mirah %yfq;fSk;mirAk; %yfq;fSk;> mirah %yfq;fSk;mirAk; %yfq;fSk;> mirah %yfq;fSk;

jhtuq;fspy;; Fiwghl;L mwpFwpfs; Vw;gLk; tpjj;Jf;fika mj;jpahtrpa %yfq;fs;

,U tifg;gLk;.

1. mirAk; %yfq;fs; (mobile elements)

2. mirah %yfq;fs;  (immobile elements)

fyd;njhFjpapy; cupa ,ioaj;jpD}lhfj; jhtuj;jpd; Kjpu;e;j ,ioaq;fspypUe;J

Gjpjhf cUthFk; ,ioaq;fis Nehf;fp miraf;$ba %yfq;fs; mirAk;

%yfq;fs; vdg;gLk;. mt;thW nry;yhj %yfq;fs; mirah %yfq;fs; vdg;gLk;.

NtWKiwapy; $Wtjhapd; Gwj;Nj (kz;zpypUe;J) fpilf;fg;ngWk; Nghriz

%yfq;fs; Nghjpajhf mikahjtplj;J Nghrizj; Njit Fiwthd

,ioaq;fspypUe;J (Kjpu;e;j ,ioaq;fs;) Nghrizj; Njit $ba (,sk;)

,ioaq;fSf;Fr; nry;yj;jf;fit mirAk; %yfq;fs; vdg;gLk;. mt;thW nry;yhj

%yfq;fs; mirah %yfq;fs; vdg;gLk;. MfNt> mirah %yfq;fspd;

gw;whf;Fiw Vw;gLk; re;ju;g;gj;jpy; Kjpu;e;j ,ioaq;fspNyNa (jhtu

mbg;gFjpapYs;s ,ioaq;fspy;) Kjd;Kjypy; Nghrizf; Fiwghl;L mwpFwpfs;

Vw;gLk;. mirah %yfq;fspd; FiwghL Vw;gLk;NghJ tsUk; ghfq;fspNyNa

(jhtu cr;rpapy;) Kjd;Kjypy; Fiwghl;L mwpFwpfs; njd;gLk;.

,jdbg;gilapy;> fhgd; (C), xl;rprd; (O), Ijurd; (H), iejurd; (N), nghw;whrpak;

(K), nghRguR (P)> kfdPrpak; (Mg), FNshuPd; (Cl) Mfpatw;wpd; mad;fs; vd;gd

mirAk; %yfq;fshFk;.

ry;gu; (S), fy;rpak; (Ca),  ,Uk;G (Fe), kq;fdPR (Mn), Nghud; (B), ehfk; (Zn), nrk;G (Cu),

nkhypj;jdk; (Mo) Mfpatw;wpd; mad;fs; mirah %yfq;fshFk;.

cjT Nghriz %yfq;fs; cjT Nghriz %yfq;fs; cjT Nghriz %yfq;fs; cjT Nghriz %yfq;fs; cjT Nghriz %yfq;fs; (beneficial elements)

rpytif %yfq;fis vy;yh tifj; jhtuq;;fspYk; fhz ,ayhJ. mj;Jld;

,k;%yfq;fs; jhtuq;fspd; MNuhf;fpakhd tsu;r;rpf;F cjTk;. vdpDk;> ,it

mj;jpahtrpakhditad;W. ,t;tifahd %yfq;fs; cjT Nghriz %yfq;fs;

vdg;gLk;.

Nrhbak; (Na)> tNdbak; (V)> fypak; (Ga)> rpypf;fd; (Si)> maBd; (I)> mYkpdpak; (Al)>

GNshuPd; (F)> epf;fy; (Ni)> Nfhghw;W (Co) vd;gd mj;jifa %yfq;fshFk;.

c-k; : •  mtiuaj; jhtuq;fspy; iejurd; gjpj;jy; nraw;ghL eilngw

   Nfhghw;W mj;jpahtrpakhFk;.

 •  Gw;FLk;gj; jhtu ,iy> kw;Wk; ,iykly; tsu;r;rpf;F rpypf;fd;

   mj;jpahtrpakhFk;.

 •  jhtuq;fspd; gpurhuzk; kw;Wk; mdad;> fw;wad; rkdpiyf;Fr;

   Nrhbak; cjTk;.
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4.2 mj;jpahtrpa Nghriz %yfq;fspd; njhopy;fSk; mtw;wpd;4.2 mj;jpahtrpa Nghriz %yfq;fspd; njhopy;fSk; mtw;wpd;4.2 mj;jpahtrpa Nghriz %yfq;fspd; njhopy;fSk; mtw;wpd;4.2 mj;jpahtrpa Nghriz %yfq;fspd; njhopy;fSk; mtw;wpd;4.2 mj;jpahtrpa Nghriz %yfq;fspd; njhopy;fSk; mtw;wpd;

   nry;thf;Fk;   nry;thf;Fk;   nry;thf;Fk;   nry;thf;Fk;   nry;thf;Fk;

Nghrizg; gjhu;j;j mfj;JwpQ;ry;Nghrizg; gjhu;j;j mfj;JwpQ;ry;Nghrizg; gjhu;j;j mfj;JwpQ;ry;Nghrizg; gjhu;j;j mfj;JwpQ;ry;Nghrizg; gjhu;j;j mfj;JwpQ;ry;

jhtuq;fspy; fdpa mfj;JwpQ;ry; capu;g;gw;w mfj;JwpQ;ry;> capu;g;ghd

mfj;JwpQ;ry; vd ,uz;L tpjq;fspy; eilngwyhk;.

capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;

nrwpTg;gbj;jpwdpd; %yk; Nghrizg; gjhu;j;jq;fs; fy ,ioaq;fspD}lhff;

nfhz;L nry;yg;gly; epfOk;. ,r;nraw;ghl;bw;Fr; rf;jp tpuakhtjpy;iy.

kz; fiurypy; fiue;Js;s fdpa mad;fs; Ntu;kapu ;fspy; cs;s

fyj;jpilntspfspDs; gutp> gpd;du; fyr;Rtupdhy; mit Gwj;JwpQ;rg;gLfpd;wd.

mjd;gpd; fyr;Rtu; fy KjYUnkd;rt;T vd;gtw;wpD}lhf KjYUtpDs; gutp

fyj;jpYs;s Gd;ntw;wplj;jpy; NrUk;. Gd;ntw;wplj;jpd; nrwpT mjpfupf;Fk;NghJ

NkNy fyq;fSf;F ,ilapyhd ,il KjYUj; njhLg;Gf;fspD}lhf mLj;j

fyj;jpw;Fr; nrd;W Gd;ntw;wplj;jpy; Nrkpg;gilAk;. ,t;thwhf capu;g;gw;w

mfj;JwpQ;ry; epfOk;. iej;jpNuw;W> ry;Ngw;W Nghd;w mad;fis capu;g;gw;w

mfj;JwpQ;ry; %yk; jtuq;fs; ,yFthfg; ngw;Wf;nfhs;fpd;wd.

capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;

jhtu ,ioaq;fs;> rpy fdpAg;Gf;fisj; Nju;e;J mfj;JwpQ;Rk;. ,t;tfj;JwpQ;ry;

fhtpj; Jzpf;iffs; %yk; nrwpTg; gbj;jpwDf;F vjpuhfTk; epfOk;. ,e;j

mfj;JwpQ;rYf;F rj;jp (ATP) nrythFk;. Rthr epNuhjpfshd raidl;Lg; Nghd;w

nghUs;fs; ,lg;gl ;L> jhtu ,ioaq;fspd; mDNrgj; njhopw ;ghL

epNuhjpf;fg;;gl;lhYk; ,t;tfj;JwpQ;ry; jilg;gLk;.

cU 4.1 : capu;g;ghd mfj;JwpQ;ry;cU 4.1 : capu;g;ghd mfj;JwpQ;ry;cU 4.1 : capu;g;ghd mfj;JwpQ;ry;cU 4.1 : capu;g;ghd mfj;JwpQ;ry;cU 4.1 : capu;g;ghd mfj;JwpQ;ry;

²

²

²

²

²

²

²
²

fyKjYUtpd;
mf Nkw;gug;G fhtp

rpf;fy;

kz; fiury;
(Gw Nkw;gug;G)

KjYU nkd;rt;T
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ml;ltiz 4.2 : mj;jpahtrpa %yfq;fs; jhtuj;jpdhy; mfj;JwpQ;rg;gLk; tpjKk;ml;ltiz 4.2 : mj;jpahtrpa %yfq;fs; jhtuj;jpdhy; mfj;JwpQ;rg;gLk; tpjKk;ml;ltiz 4.2 : mj;jpahtrpa %yfq;fs; jhtuj;jpdhy; mfj;JwpQ;rg;gLk; tpjKk;ml;ltiz 4.2 : mj;jpahtrpa %yfq;fs; jhtuj;jpdhy; mfj;JwpQ;rg;gLk; tpjKk;ml;ltiz 4.2 : mj;jpahtrpa %yfq;fs; jhtuj;jpdhy; mfj;JwpQ;rg;gLk; tpjKk;

mk;%yfq;fspd; njhopw;ghLfSk;mk;%yfq;fspd; njhopw;ghLfSk;mk;%yfq;fspd; njhopw;ghLfSk;mk;%yfq;fspd; njhopw;ghLfSk;mk;%yfq;fspd; njhopw;ghLfSk;

  %yfk;  %yfk;  %yfk;  %yfk;  %yfk;     mfj;JwpQ;rg;gLk;    mfj;JwpQ;rg;gLk;    mfj;JwpQ;rg;gLk;    mfj;JwpQ;rg;gLk;    mfj;JwpQ;rg;gLk; gpujhd njhopw;ghLfs;gpujhd njhopw;ghLfs;gpujhd njhopw;ghLfs;gpujhd njhopw;ghLfs;gpujhd njhopw;ghLfs;

    tbtk;    tbtk;    tbtk;    tbtk;    tbtk;

 01. fhgd; CO
2
 , HCO

3
fhNghitjNuw;W cw;gj;jpf;F mtrpa

khdJ.

 02. Ijurd; H
2

jhtuj;jpd; mDNrgr; nrad;Kiwapy;

gq;fspg;Gr; nra;Ak;.

 03. xl;rprd; O
2 

,CO
2

H
2
O

 04. iejurd; NO
3

- , NH
4

+ mkpNdhtkpyk;> Gujk;> epA+f;fpspf;fkpyk;>

nehjpaq;fs;> gr;iraTUkzpfs;

Mfpatw;wpd; ,d;wpaikahj xU

$whFk;. ,iyg; gug;gsT

mjpfupj;jYf;Fk;> kl;lk; ntbj;jy;

mjpfupj;jYf;Fk; mtrpakhdJ.

 05. nghRguR H
2
PO

4

- fyg;gpupT> gpupapioa tsu;r;rp> fyr;Rtiu

HPO
4

2 - cUthf;Fk; fy;rpak; ngj;Njw;W cw;gj;jp

Mfpatw;Wf;F mtrpakhdJ.

rf;jpg; gupkhw;wj;Jf;F (ATP kw;Wk;

ADP) Kf;fpakhdJ epA+f;fpspNahg;

Gujq;fs;> nghRNgh ,ypg;gpl;LfspdJk;>

nehjpaq;fspdJk; xU $whFk;.

nty;yg; nghRNghupNyw;wj;Jf;F mtrpakhdJ

 06. nghw;whrpak; K+ fhNghitjNuw;W mDNrgj;Jf;F

mtrpakhdJ. jhtuq;fspy; fhzg;gLk;

nghw;whrpaj;jpd; ngUk;gFjp fyr;rhw;wpy;

fiue;j epiyapy; fhzg;gLk;.

xspj;njhFg;Gf;Fk;> nehjpaq;fs;>

mkpNdh mkpyq;fs;> Gujq;fs; kw;Wk;

fynkd;rt;Tfspd; njhFg;Gf;Fk;>

,iytha;fs; jpwj;jYk; %Ljy;>

fyq;fspd; gpurhuz mKf;fj;ijf;

fl;Lg;gLj;jy; Mfpatw;Wf;Fk; mtrpakhdJ.
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 07. fy;rpak; Ca2+ fyr;RtUf;Fj; Njitahd fy;rpak;

ngj;Njw;iw cUthf;Fjy;> jz;Lcr;rp

kw;Wk; Ntu;cr;rp tsu;r;rp> nehjpaq;fisj;

njhopw;glr; nra;jy;> fyg;gpupT>

,ioaq;fspd; fl;likg;G> CLGftpLk;

jd;ik Mfpatw;Wf;F mtrpakhdJ.

 08. kfdPrpak; Mg2+ gr;ira cw;gj;jpf;F ,d;wpaikahjjhFk;

nghRNgw;W mDNrgj;jpy; rpy

nehjpaq;fSf;F capu;g;G+l;bahfj;

njhopw;gLk;.

 09. fe;jfk; SO
4

2- Gujk;> nehjpak; Mfpatw;wpd; xU

njhopw;ghl;Lf; $l;lkhFk;.

 10. ,Uk;G    Fe2+ , Fe3+ gr;iraj; njhFg;Gf;F mtrpakhdJ.

   fPNyw;W irw;NwhFNuhk; kw;Wk; rpy

nehjpaq;fspy; mlq;fpapUf;Fk;.

 11. FNshuPd; Cl- gpurhuzk;> mdad;> fw;wad; rkdpiy>

xspj;njhFg;Gr; nrad;Kiw Mfpatw;Wf;F

mtrpakhFk;.

 12. nrk;G Cu2+ xspj;njhFg;Gf;F mtrpakhFk;. nehjpaj;

njhopw;ghl;bdhy; FNshugpy; ciltijj;

jLf;fTk; mtrpak;

 13. ehfk;  Zn2+, Zn(OH)
2

xspj;njhFg;Gf;F mtrpakhFk;.

  fPNyw;W nehjpaq;fspd; $whFk;. jhtu Kjpu;r;rp

iaAk; tpj;Jf;fs; cUthjiyAk;

Cf;Ftpf;Fk;.

 14. nkhypj;jdk; MoO
4

mtiuaj; jhtuq;fspy; iejurd; gjpj;jy;>

mDNrgk; Mfpatw;Wf;F mtrpakhFk;.

nehjpaq;fspd; $whFk;

 15. Nghud; H
3
BO-

3
,ioa tpaj;jk;> kfue;jkzp Kisj;jy;>

BO
7

2- nty;yk; (FSf;NfhR) flj;jg;gLjy;>   khg;nghUs;

H
2
BO

3

3- mDNrgk;> mkpNdhtkpyj; njhFg;G>

HBO
3

2- Mfpatw;wpYk; gq;fspg;Gr; nra;Ak;

BO
3

3-

16. kq;fdpR Mn2++ rpy nehjpaq;fis capu;g;ghf;Fk;>

xspj;njhFg;Gf;F mtrpakhFk;.
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mj;jpahtrpa Nghrizg; gjhu;j;jq;fspd; Fiwghl;L mwpFwpfs;mj;jpahtrpa Nghrizg; gjhu;j;jq;fspd; Fiwghl;L mwpFwpfs;mj;jpahtrpa Nghrizg; gjhu;j;jq;fspd; Fiwghl;L mwpFwpfs;mj;jpahtrpa Nghrizg; gjhu;j;jq;fspd; Fiwghl;L mwpFwpfs;mj;jpahtrpa Nghrizg; gjhu;j;jq;fspd; Fiwghl;L mwpFwpfs;
vy;yh mj;jpahtrpag; Nghriz %yfq;fSk; jhtuj;;jpd; epyTiff;Ff; fhuzkhd
tpNrl njhopy;fis my;yJ mDNrgj; njhopw;ghl;Lld; Neubahfg; gq;fspg;Gr;
nra;fpd;wd. vdNt> ,tw;wpd; FiwghL fhuzkhf Nkw;Fwpg;gpl;l njhopy;fSf;Fg;
ghjpg;Gf;fs; Vw;gLfpd;wd. jhtuk; fhl;Lk; khw;wq;fspd; %yk; Fiwghl;L
mwpFwpfis ,dq;fhz KbAk;> ,it Nghrizf; FiwghLfs; vd miof;fg;gLk;.

%yfk;%yfk;%yfk;%yfk;%yfk;  Fiwghl;L mwpFwpfs; Fiwghl;L mwpFwpfs; Fiwghl;L mwpFwpfs; Fiwghl;L mwpFwpfs; Fiwghl;L mwpFwpfs;

iejurd; Kjpu;e;j ,iyfs; kQ;rs; epwkhf khWk;. ,jw;fhd fhuzk; iejurd;

     N mirAk; %yfk; vd;gjhy; Kjpu;e;j ,iyfspypUe;J tsu;r;rpailAk;

,lj;ij Nehf;fp iejurd; flj;jg;gLtjhFk;. iejurd; mad;

mirAk; madhifahy; tsu;r;rpailAk; ,lq;fis ehbr; nry;Yk;>

tsu;r;rp Fiwtile;J jhtuk; FwshFk;. ,iyfs; cjpukhl;lh.

Fwpj;j fhyj;Jf;F Kd;du; Kjpu;r;rpaile;j G+f;fSk; fha;fSk;

Njhd;Wk;.

nghRguR fhNghitjNuw;W mDNrgk; Fiwthifahy; jhtuj;jpy; cw;gj;jpahFk;

     P nty;yk; vQ;Rtjhy; mJ me;Njhradpd; epwg;nghUs; cw;gj;jpf;Fg;

gad;gLj;jg;gLk;. vdNt> ,iyfs; Cjh epwk; rhu;e;j fLk; gr;ir

epwkhff; fhl;rpaspf;Fk;. jhtuk; Fwshjy;> ,iyfs; Nky;Nehf;fp

tsu;jy;> jhtuk; fUk;gr;ir epwkhf my;yJ fUepwkhf khWk;>

fPo;; ,iyfs; kQ;rs; epwkhfp cyu;e;J gpd;du; gr;irrhu;e;j fgpyk;

my;yJ fUepwkhf khWk;. tsu;r;rp jhkjkhFk;> Ntu;tsu;r;rp

eyptilAk;> ,iy tPo;jy; mjpfupf;Fk;> G+j;jy; jhkjkilAk; my;yJ

FiwtilAk;> G+f;fs; cjpUk;> Kjpuhj fha;fs; cjpUk;> fha;fs;

gOg;gJ jhkjkhFk;> nghRguR Xu; mirAk; madhFk;. vdNt>

Fiwghl;L mwpFwpfs; Kjpu;r;rpaile;j ,iyfspNyNa Kjypy;

fhzg;gLk;.

nghw;whrpak; ,iy tpspk;Gfs; kQ;rs; epwkhf khwp gbg;gbahf fgpyepwk;

       K ngw;W ,Wjpapy; eiuepwkhf khwp vupe;jJ Nghd;w jd;ikiaf;

fhl;Lk;. ,e;epiyia Kjypy; Kjpu;e;j ,iyfspy; fhzyhk;.

gd;dpwg;gl;l my;yJ ntspwpa ,iyfspy; ,we;j rpwpa nghl;Lf;fs;

Njhd;Wk;. ngUk;ghYk; ,sk; ,iyfspd; EdpapYk;> euk;GfSf;F

,ilapYk; ,g;nghl;Lf;fisf; fhzyhk;.

fy;rpak; ,sk; ,iyfspy; Fiwghl;L mwpFwpfisf; fhzyhk;> KidaUk;gpd;

     Ca ,sk; ,iyfs; (nfhOe;J) Kjypy; tisAk;. ,Wjpapy; me;jk;

kw;Wk; tpspk;GfspypUe;J gpd;Ndhf;fp ,wf;Fk;. mt;tplq;fspy;

ntl;Lz;lJ Nghd;w jd;ik fhzg;gLk;. ,Wjpapy; ,iyf;fhk;G

,wf;Fk;. cr;rp jpUFz;L tpfhukilAk;. gpupapioaq;fs; ,wf;Fk;>

Ntu;j;njhFjp eyptilAk;. iejurd; mfj;JwpQ;ry; jilg;gLk;.
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 kfdPrpak; Kjpu;e;j ,iyfspy; euk;GfSf;F ,ilg;gl;l gFjpfs; ntspWk;. tsu;r;rp

   Mg FiwtilAk;. ,iyfs; rpwpaitahff; fhzg;gLk;. ,iyfs;

mjpfstpy; cjpUk;. me;Njhradpd; epwg;nghUs; cUthtjhy;

fgpyepw (nef;Nuhrp];) nghl;Lf;fs; Njhd;Wk;.

ry;gu; ,sk; ,iyfs; ,sk;gr;ir epwkhf khWk;. ,iy euk;Gfs; kQ;rs;

 (fe;jfk;) epwkhf khWk;. fpisfs;> mUk;Gfs; rpwpaitahff; fhzg;gLk;.

   S ,iyg;gug;gsT FiwtilAk;.

,Uk;G ,sk; ,iyfspy; gr;irak; cw;gj;jpahfhikapdhy; ,iy kQ;rs; epwkhf

(nguR) khWk;. ,iy euk;Gfs; fLk;gr;ir epwkhf tiy Nghd;W fhl;rpaspf;Fk;

   Fe (euk;GfSf;F ,ilNa ntspwy;)

nrk;G ,sk; ,iyfs; thLk;. jhtu cr;rpapy; gpd;dpwj;jy;. mt;Tr;rpf;Ff;

 Cu fPNo gf;f mUk;Gfs; tsu;tjhy; rjgj;jpu (rosette) Nghd;W ,iyfs;

tsUk;. nrg;Gf; FiwghL cf;fpukilAkhapd; KOj; jhtuKk;

thLk;.

,iy euk;GfSf;fpilNa ntspwy; Vw;gLk;. Kjpu;r;rpaile;j

ehfk; ,iyfs; mstpy; rpwpajhAk;> nky;ypajhAk; fhzg;gLk;.

  Zn ,iy Nkw;gFjp kQ;rs; epwkhfTk;> euk;Gfs; gr;ir epwkhfTk;

fhzg;gly;. EdpfspYk; euk;GfspYk; nts;isepwkhd nghl;Lfs;

(nef;NuhrpR) Njhd;Wjy;. fZtpilfs; FWFtjhy; fpisfspd;

,iyfs; rjgj;jpu (rosette) tbtpy; fhzg;gLk;. gpd;du; ,iyfs; tpOk;.

Nghud; mq;Fu cr;rp ,wf;Fk;. nts;is my;yJ gOg;G (nrk;G Nghd;w)

   B epwkhff; fhzg;gl;L ,wf;Fk;. G+j;jy; jilg;gLk;. Ntu;j;njhFjp

eyptile;J flj;jy; njhFjp jilg;gLk; tifapy; fho; ,ioaq;fs;

mopAk;. gg;ghrpf; fha;fspy; Kbr;Rf;fs; Njhd;Wk;.

kq;fdPR ntt;NtW tifahd ntspwy; Nfhyq;fSk; ntspwy; (nef;Nuhrp];)

   Mn nghl;Lf;fSk; ,iy euk;GfSf;F ,ilNa Njhd;Wk;. euk;GfSf;fp

ilNa gr;irepw my;yJ nts;isepwg; nghl;Lfs; Njhd;Wk;.

,Wjpapy; ,iyfs; cjpUk;. G+j;jy; jhkjkhFk;.

 nkhypj;jdk; Nky; ,iyfs; thb gpd; ,wf;Fk;. ,iy euk;GfSf;F ,ilNa

   Mo ntspwy; Vw;gLk;. ,iyfs; thLk;. G+j;jy; jilg;gLk;.

 FNshuPd; ,sk; ,iyfs; tpspk;G topNa cjpu;jy; kw;Wk; ,wj;jy;. ,iy

   Cl tsu;r;rp FiwtilAk;. ,iyfs; thLk;. ntspwy; (nef;Nuhrp];)nghl;Lf;fs;

Njhd;Wk;. ,iyfs; gOg;G epwkhf khWk;. Ntu;fs; FwshFk;.

ePsk; Fiwtile;J jbg;G mjpfupj;Jf; Fz;lhe;jb Nghd;w tbtj;ijg;

ngWk;.

•  Fiwghl;L mwpFwpfs; vg;NghJk; njspthfj; njd;glhJ. NtW Nghrizg;
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gjhu;j;jj;jpdhy; Vw;gLk; Fiwghl;L mwpFwp kiwe;J Nghtjhy; Neha;fs;
Nghd;w ,ilf; fhuzpfs;> fisfs;> G+r;rpfs; fhuzkhfj; Njhd;wpa mwpFwpfs;
fhuzkhfTk; fsj;jpy; Nghrizg; gjhu;j;jq;fspd; Fiwghl;L mwpFwpfis
,dq;fhz;gjpy; rpf;fy; Vw;gLfpwJ.

•  rPuw;w ePu;g;ghrdk;> kz;zpd; cyu;e;j ,ay;G mj;Jld; nghwpKiwahfj;
Njhd;Wk; ghjpg;Gfs; fhuzkhfj; Njhd;Wk; mwpFwpfs; mjpfkhf Nghrizg;
gjhu;j;jf; Fiwghl;L mwpFwpfSf;F xj;jjhff; fhzg;gLfpwd.

•  cf;fpukhd Nghrizf; FiwghL Vw;gLk;NghNj Fiwghl;L mwpFwpfs; ntspf;

fhl;lg;gLfpd;wd.

fPo;,iy (Kjpu;e;j ,iy)

ntspWk; ntspwhJ

,iyfspy; njd;;gLk; Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfis,iyfspy; njd;;gLk; Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfis,iyfspy; njd;;gLk; Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfis,iyfspy; njd;;gLk; Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfis,iyfspy; njd;;gLk; Nghrizg; gjhu;j;jf; Fiwghl;L mwpFwpfis

,dq;fhz;gjw;fhd ,izf;ftu;r; Rl;b,dq;fhz;gjw;fhd ,izf;ftu;r; Rl;b,dq;fhz;gjw;fhd ,izf;ftu;r; Rl;b,dq;fhz;gjw;fhd ,izf;ftu;r; Rl;b,dq;fhz;gjw;fhd ,izf;ftu;r; Rl;b

,ioaq;fs; ,wf;Fk;

               K,Mo,Zn

,ioaq;fs; ,wf;fhJ

              Mg, N

,iy tpspk;gpypUe;Jk;

,iy EdpapypUe;Jk;

              K

rhjhuzkhf euk;GfSf;fpilNa

       Mg

rhjhuzkhf

      N

euk;GfSf;fpilNa ,lj;jpw;fplk;

 Mo  Zn

 P

 cU 4.2 : jhtuq;fspy; ntspf;fhl;lg;gLk; Nghrizf; Fiwghl;L mwpFwpfs cU 4.2 : jhtuq;fspy; ntspf;fhl;lg;gLk; Nghrizf; Fiwghl;L mwpFwpfs cU 4.2 : jhtuq;fspy; ntspf;fhl;lg;gLk; Nghrizf; Fiwghl;L mwpFwpfs cU 4.2 : jhtuq;fspy; ntspf;fhl;lg;gLk; Nghrizf; Fiwghl;L mwpFwpfs cU 4.2 : jhtuq;fspy; ntspf;fhl;lg;gLk; Nghrizf; Fiwghl;L mwpFwpfs;

N C a M o M n

K F e S P M g
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Nghrizg; gjhu ;j ;jq;fs; eQ;rhjy; Nghrizg; gjhu ;j ;jq;fs; eQ;rhjy; Nghrizg; gjhu ;j ;jq;fs; eQ;rhjy; Nghrizg; gjhu ;j ;jq;fs; eQ;rhjy; Nghrizg; gjhu ;j ;jq;fs; eQ;rhjy; (nutrient toxicity)

rpy mj;jpahtrpakhd Nghrizg; gjhu;j;jq;fis Njitahd msittplf;

$ba mstpy; mfj;JwpQ;Rtjhy; kw;iwa Nghrizg; gjhu;j;jq;fSldhd rkepiy

mw;Wg; Nghtjdhy; jhtu tsu;r;rp Fd;Wk;> Kjpu;r;rp jhkjkilAk;. jhtuk;

FwshFk;. jhtuk; nky;ypjhfp ePskhd tsu;r;rpiaf; fhl;Lk;. ,q;F ntspwy;

,ay;GfSk; fhl;lg;gLk;.

ml;ltiz 4.4 : Nghriz %yfq;fspd; fpilg;Gj; jd;ik mjpfupg;gjhy; jhtuq;fshy;ml;ltiz 4.4 : Nghriz %yfq;fspd; fpilg;Gj; jd;ik mjpfupg;gjhy; jhtuq;fshy;ml;ltiz 4.4 : Nghriz %yfq;fspd; fpilg;Gj; jd;ik mjpfupg;gjhy; jhtuq;fshy;ml;ltiz 4.4 : Nghriz %yfq;fspd; fpilg;Gj; jd;ik mjpfupg;gjhy; jhtuq;fshy;ml;ltiz 4.4 : Nghriz %yfq;fspd; fpilg;Gj; jd;ik mjpfupg;gjhy; jhtuq;fshy;

ntspf;fhl;lg;gLk; Fzq;Fwpfs;ntspf;fhl;lg;gLk; Fzq;Fwpfs;ntspf;fhl;lg;gLk; Fzq;Fwpfs;ntspf;fhl;lg;gLk; Fzq;Fwpfs;ntspf;fhl;lg;gLk; Fzq;Fwpfs;

NghrizNghrizNghrizNghrizNghriz mjpfupg;G fhuzkhfj; jhtuq;fshy;mjpfupg;G fhuzkhfj; jhtuq;fshy;mjpfupg;G fhuzkhfj; jhtuq;fshy;mjpfupg;G fhuzkhfj; jhtuq;fshy;mjpfupg;G fhuzkhfj; jhtuq;fshy;

%yfk;%yfk;%yfk;%yfk;%yfk; ntspf;ntspf;ntspf;ntspf;ntspf;fhl;lg;gLk; Fzq;Fwpfs;fhl;lg;gLk; Fzq;Fwpfs;fhl;lg;gLk; Fzq;Fwpfs;fhl;lg;gLk; Fzq;Fwpfs;fhl;lg;gLk; Fzq;Fwpfs;

iejurd; jhtuq;fs; ghl;lj;jpy; tpOjy;. fZtpilfs; ePl;rpailjy;.

   N ,ypf;dpd; cw;gj;jp Fiwtiljy;. gjpa tsu;r;rp mjpfupg;gjhy;

jhtu ,ioaq;fs; mjpf rijg;gpbg;ghf tsu;jy;. vdNt Neha;fs;

gPilfSf;F MshFk; jd;ik mjpfupj;jy;. tpj;J Kjpu;r;rp jhkjkhFk;>

  nghRguR nghRguR mjpf mstpy; ,Ltjhy; iejurd; mfj;JwpQ;ry; Fiw

    P tilAk;. Kjpu;r;rp Jupjkile;J ,dg;ngUf;fg; gUtj;ij milAk;.

nghw;whrpak; kfdPrpak; mfj;JwpQ;ry; jilg;gLk;. vdNt> kfdPrpak; Fiwghl;L

   K mwpFwpfs; Njhd;Wk;.

kz;Zf;F ,lg;gLk; Nghriz %yfq;fs;kz;Zf;F ,lg;gLk; Nghriz %yfq;fs;kz;Zf;F ,lg;gLk; Nghriz %yfq;fs;kz;Zf;F ,lg;gLk; Nghriz %yfq;fs;kz;Zf;F ,lg;gLk; Nghriz %yfq;fs;

Nghrizf; FiwghLfis eptu;j;jp nra;J> tpisr;riy mjpfupg;gjw;fhfr; rpwg;G

kl;lj;jpy; Nghrizf; $Wfis toq;Fjy; Ntz;Lk;. ,jidg; gpd;tUk; tiugpdhy;

tpsf;fyhk;.

Nky; ,iyfspy;

ntspwy; euk;Gfspy;

Kjd;ikahfj; Njhd;Wk;

Fe,Mn

ntspwy; euk;Gfspy;

Kjd;ikahfj; Njhd;whJ

   Cu, S

Kjd;ik> Jiz

Gilahd euk;Gfspy;

mjpfkhFk;  Mn

Kjd;ik

euk;Gfspy;

mjpfkhFk; Fe ,iyfs; rhjhuz

mstpy; ,Uf;Fk;

,iyfs; Nwhrhg;

G+g; Nghy; nfhj;jhff;

fhzg;gLk; Cu

rpwpa epkpu;e;j

,sk; gr;ir epw

,iyfs; S
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tyak; - 1 - jhtuq;fs; cf;fpukhd
Nghrizf; Fiwghl;Lf;F
cs;shfpAs;sJ. Fiw
ghl;L mwpFwpfis
ntspf;fhl;Lfpd;;wd. ,lg;gLk;
grisf;F jhtuq;fs; mjpf
J}z;lw;Ngw;iwf; fhl;Lk;.

tyak; - 2 - Fiwghl;L mwpFwpfis
            XusTf;F ntspf;fhl;Lk;.
           grisf;Fj; J}z;lw;
           Ngw;iwf; fhl;LfpwJ.

tyak; - 3 - rpwg;ghd msT gris fpilf;fg; ngw;Ws;sJ. cr;r tsu;rpiaAk;
tpisr;riyAk; fhl;LfpwJ.

tyak; - 4 - jhtuk; Njitahd msittpl mjpfsT Nghriziag; ngw;Wf;
nfhs;Sk;. vdpDk;> Nghrizg; gjhu;j;jq;fis ,Ltjdhy; tpisr;ry;
mjpfupf;fhJ. ,J jhtuk; nrhFR Kiwapy; Nghrizg; gjhu;j;jqfs;
ngw;Wf; nfhz;ljhff; fUjg;gLk;. ,J tptrhapfSf;F mdhtrpar;
nrythFk;. Nghrizg; gjhu;;j;jq;fs;  mjpfupg;gjdhy; ,yFtpy;
Neha;j; jhf;fq;fSf;;;;Fs;shFk;.

tyak; - 5 - Njitahd mstpYk; mjpfkhf ,l;likahy; gris er;Rj;jd;ik
Vw;gl;Ls;sJ. Neha;> gPilj; jhf;fk; mjpfupj;J tpisr;ry; FiwAk;.

tyak; - 6 - gris kpf mjpfkhff; fpilg;gjdhy; cf;fpukhd er;Rj;jd;ik
Vw;gl;Ls;sJ. gap;u; ,wf;Fk;.

y P g Pf ;f pd ; ,opTg ; Nghriz tpjp y P g Pf ;f pd ; ,opTg ; Nghriz tpjp y P g Pf ;f pd ; ,opTg ; Nghriz tpjp y P g Pf ;f pd ; ,opTg ; Nghriz tpjp y P g Pf ;f pd ; ,opTg ; Nghriz tpjp (Liebig’s Low of the minimum)

Fiwe;j mstpy; fhzg;gLk; Nghrizg; gjhu;j;jq;fis tpl NtW Nghrizg;

gjhu;j;jk; mjpfstpy; fhzg;gLk; NghJ mit ,opT tpjpf;fikthf njhopw;gLk;.

grisf; ifj;njhopypd; je;ijahd N[u;kd; ehl;ilr; Nru;e;j tpQ;Qhdp [];u];

nthd; yPgPf; (Justus Von Leibig) vd;gtuhy; ,e;j tpjp vLj;Jf;fhl;lg;gl;Ls;sJ. mJ

tUkhW.

l VjhtJ xU %yfj;jpd; FiwghL fhzg;gbd;> kw;iwa vy;yhg; Nghrizg;

gjhu;j;jq;fSk; Nghjpastpy; fpilf;fg;ngw;whYk; jhtu tsu;r;rp Fd;Wk;.

l Fiwghlhf cs;s %yfj;ij toq;fpdhy; tsu;r;rp

mjpfupf;Fk;.

l VjhtJ xU %yfj;jpd; toq;fy; Fiwthapd; mij

mjpfupf;Fk;NghJ NtW %yfk; xd;wpd; msT

Fiwtilayhk;. mg;NghJ mJ jhtu tsu;r;rpapd;

vy;iyf; fhuzpahf mikayhk;.

gy;NtW ePsq;fs; nfhz;l ryhiffshyhd gPg;ghit

khjpupahff; nfhz;L ,yPgPf; vd;gtu; ,t;tpjpia tpsf;fpdhu;.

,g;gPg;ghtpd; nfhs;sstpdhy; gapu; tpisr;rypd; msT

tpsf;fg;gLfpwJ. gPg;ghtpd; nfhs;ssT kpff; FWfpa

 kur;ryhifapd; cauj;jpd; msthNyNa jPu;khdpf;fg;gLfpwJ. ,q;F fhl;lg;gl;l

tiuG 4.3 : kz;Zf;F ,lg;gLk; grisapd; msTk; jhtu tsu;r;rpAktiuG 4.3 : kz;Zf;F ,lg;gLk; grisapd; msTk; jhtu tsu;r;rpAktiuG 4.3 : kz;Zf;F ,lg;gLk; grisapd; msTk; jhtu tsu;r;rpAktiuG 4.3 : kz;Zf;F ,lg;gLk; grisapd; msTk; jhtu tsu;r;rpAktiuG 4.3 : kz;Zf;F ,lg;gLk; grisapd; msTk; jhtu tsu;r;rpAk ;

j
h
t
u
 
t
s
u
;r
;r
p

 kz;Zf;F ,lg;gLk; Nghrizg;

gjhu;j;jq;fspd; (gris) msT

cU 4.3 :cU 4.3 :cU 4.3 :cU 4.3 :cU 4.3 :

yP gPf;fpd; gPg;ghyP gPf;fpd; gPg;ghyP gPf;fpd; gPg;ghyP gPf;fpd; gPg;ghyP gPf;fpd; gPg;gh
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khjpupapy; iejurd; vDk; Nghriz %yfj;jpd; %yfkhfNt ,g;gPg;ghtpd;

nfhs;ssT jPu;khdpf;fg;gLfpwJ. gPg;ghtpd; nfhs;ssit mjpfupg;gjw;F mg;gPg;ghtpy;

cs;s kpff; FWfpa kur;ryhifapd; ePsj;ij mjpfupf;f Ntz;Lk;. mt;thwhd

re;ju;g;gj;jpy; gPg;ghtpYs;s NtNwhU ryhif FWfpajhff; fhzg;gLk;. mr;rkaj;jpy;

mr;ryhifNa mg;gPg;ghtpd; nfhs;ssitj; jPu;khdpf;Fk; fhuzpahf mikAk;.

,jdbg;gilapy; ,opTkl;l vy;iyg;gLj;Jk; fhuzpia NkYk; tYT+l;Ltjd;

%ykhf tpisr;riy mjpfupf;f KbAk; vd ,yPgPf; vd;gtu; tpsf;fpAs;shu;.

,g;gPg;ghtpy; fhzg;gLk; kpf ePskhd kur;ryhifapdhy; gapupd; tpisr;ry; ,aysT

fhl;lg;gLfpd;wJ. Nghrizf; $Wfisj; Njitahd mstpYk; ghu;f;ff; $Ljyhf

,Ltjhy; tPz; tpuakhjy;> er;rhjy;> NtW Nghrizf; $Wfs; mfj; JwpQ;rYf;Fj;

jilahjy; Nghd;w fhuzq;fshy; gapu; tpisr;ry; FiwtilAk;.

     4.3 kz; ,ay;GfSk; Nghriz %yfq;fspd; fpilg;Gj; jd;ikAk4.3 kz; ,ay;GfSk; Nghriz %yfq;fspd; fpilg;Gj; jd;ikAk4.3 kz; ,ay;GfSk; Nghriz %yfq;fspd; fpilg;Gj; jd;ikAk4.3 kz; ,ay;GfSk; Nghriz %yfq;fspd; fpilg;Gj; jd;ikAk4.3 kz; ,ay;GfSk; Nghriz %yfq;fspd; fpilg;Gj; jd;ikAk ;; ;; ;

kz;zpy; fhzg;gLk; rfy NghrizfSk; vg;NghJk; jhtuq;fshy; ngwj;jf;f

epiyapy; fhzg;gLtjpy;iy. jhtuq;fshy; ngwj;jf;f tifapy; kz;zpy; fhzg;gLk;

Nghrizfs; fpilf;fj;jf;f Nghrizfs;fpilf;fj;jf;f Nghrizfs;fpilf;fj;jf;f Nghrizfs;fpilf;fj;jf;f Nghrizfs;fpilf;fj;jf;f Nghrizfs; vdg;gLk;. kz;zpd; pH ngWkhdk;>

kz; fspf;$o;epiy> kz; fhw;W}l;lk;> kz; ,ioaikg;G> kz; <uypg;G Nghd;w

fhuzpfs; kz; Nghrizfspd; fpilg;Gj; jd;ikapy; nry;thf;Fr; nrYj;Jk;.

kz; kz; kz; kz; kz; pH ngWkhdKk; Nghrizf; fpilg;Gj;jd;ikAk;ngWkhdKk; Nghrizf; fpilg;Gj;jd;ikAk;ngWkhdKk; Nghrizf; fpilg;Gj;jd;ikAk;ngWkhdKk; Nghrizf; fpilg;Gj;jd;ikAk;ngWkhdKk; Nghrizf; fpilg;Gj;jd;ikAk;

kz;Nghrizf; fpilg;Gj;jd;ikiaj; jPu;khdpf;Fk; gpujhdkhd fhuzp kz; pH

ngWkhdk; MFk;. rpy re;ju;g;gq;fspy;; kz;zpy; Nghrizfs; fhzg;gl;l NghjpYk;

pH ngWkhd tPr;R nghUj;jkhff; fhzg;glhikahy; mg;Nghrizfisj;

jhtuq;fshy; ngw Kbtjpy;iy.

Nkw;gb> glj;jpw;fika eLepiyahd

kl ; lj ; j py ;  (pH < 7) kh%yfq ;fs ;

midj;Jk; fpilf;fj;jf;f tifapYk;

NghJkhd mstpYk; fhzg;gLk;.

,Uk;G (Fe) rw;Wf; Fiwthd NghjpYk;

4 ,Yk; Fiwthd pH < 4  mjpf

mk pyj ; jd ;ikahd kz ;z py ;

mYkpdpak;> ,Uk;G> kq;fdPR Nghd;w

%yfq;fspd; fiujpwd; mjpfupg;gjdhy;

jhtuq ;fs py ;  er ; Rj ;jd ;ikia

Vw;gLj;Jk;.

NkYk;> pH ngWkhdk; 6.5 - 7 tiuahFk;NghJ nghRgurpd; fdpaq;fspd; fiujpwd;

cU 4 . 4 :  kz ;z pd ;  ngWkhdKk ;cU 4 . 4 :  kz ;z pd ;  ngWkhdKk ;cU 4 . 4 :  kz ;z pd ;  ngWkhdKk ;cU 4 . 4 :  kz ;z pd ;  ngWkhdKk ;cU 4 . 4 :  kz ;z pd ;  ngWkhdKk ;

Nghrizg; gjhu ;j ;jq ;fspd ; fpilg ;Gj ;Nghrizg; gjhu ;j ;jq ;fspd ; fpilg ;Gj ;Nghrizg; gjhu ;j ;jq ;fspd ; fpilg ;Gj ;Nghrizg; gjhu ;j ;jq ;fspd ; fpilg ;Gj ;Nghrizg; gjhu ;j ;jq ;fspd ; fpilg ;Gj ;

jd;ikAk;jd;ikAk;jd;ikAk;jd;ikAk;jd;ikAk;
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cau;thdjhifahy; mfj;JwpQ;ry; ,yFthFk;. pH ngWkhdk; 4 ,Yk;

FiwAk;NghJk; 9 ,w;Fk; Nkw;gLk;NghJk; nghRgurpd; fpilg;Gj;jd;ik

kpff;FiwthdJ. ,jw;fhd fhuzk; Fiwe;j pH ngWkhdq;fspy; ,Uk;G>

mYkpdpak;> kq;fdPR Nghd;w fdpaq;fspd; fiujpwd; mjpfupj;J mjd; tpisthfg;

nghRNgw;W fiuahj epiyia milAk;. vdNt> nghRNgw;W ngw Kbahj

epiyikia milAk;.

2PO
4
3-    +      2Al3+                                 AlPO

4  
  (fiuahj)

2PO
4
3-     +    3Fe3+                                Fe

3
(PO

4
)

2       
(fiuahj)

cau;thd pH ngWkhdq;fspy; nghRguR> fy;rpak;> iejurd;> ,Uk;G> nrk;G>

kq;fdPR> ehfk; Nghd;w Nghrizfs; jhtuq;fshy; ngwKbahj epiyia milAk;.

kz; Ez;zq;fpfspd; njhopw;ghl;bYk; pH ngWkhdk; nry;thf;Fr; nrYj;Jk;.

Ez;zq;fpfs; Nrjdg; gjhu;j;jq;fisg; gpupj;jopar; nra;J Nghrizf; $Wfis

toq;Fk;. mjw;fhfr; rpwg;ghd pH kl;lk; fhzg;gly; Ntz;Lk;. iejurd; gjpf;Fk;

gw;wPupahf;fSs; ngUk;ghyhdit mjpf mkpyj;jd;ik fhzg;gLk;NghJ

njhopw;gLtjpy;iy. Ez;zq;fpfshy; Nrjdg; gjhu;j;jq;fs; gpupf;fg;gLtjhy;

kz;zpy; Nghrizf; $Wfs; tpLtpf;fg;gLk;. mr;nrad;Kiwapd;NghJ

cw;gj;jpahFk; Nrjd mkpyq;fs; rpy fiuahj epiyf; fdpaq;fisf; fiuaj;jf;f

epiyf;F khw;Wk;. Nrjd mkpyq;fspd; jhq;fw; (buffer) njhopw;ghL fhuzkhf

kz;zpd; pH ngWkhdk; rpwg;ghd epiyapy; Ngzg;gLfpwJ. ,J kiwKfkhf

Nghrizfspd; fpilg;Gj; jd;ikapy; nry;thf;Fr; nrYj;Jfpd;wJ.

kz; $o;epiyAk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; $o;epiyAk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; $o;epiyAk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; $o;epiyAk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; $o;epiyAk; Nghrizfspd; fpilg;Gj;jd;ikAk;

kz;zpy; Nrjdf;$o;> mNrjdf;$o; Mfpa ,uz;L tiff; $o;fSk;

mlq;fpapUf;Fk;. kz;zpy; mlq;fpAs;s mNrjdf; $o;g;gFjp fspahFk;. Nrjdf;

$o;g;gFjp cf;fy; MFk;. ,e;j ,uz;L tiff; $o;fSk; Nghrizfisj; Njf;fp

itf;Fk; jd;ikAilad. vdpDk;> Nrjdf; $o;g;gFjpNa Nghrizfisj; Njf;fp

itg;gjpy; mjpf gq;fspg;Gr; nra;fpd;wJ. fspj; Jzpf;iffSk; cf;fy;

Jzpf;iffSk; mlq;fpAs;s kz; $o;r; rpf;fyhdJ kz;zpypUe;J Nghrizf;

$Wfs;> ePu;Kiw aupj;jYf;F cs;shtijj; jLj;J mtw;iwg; Gwj;JwpQ;Rk;.

mg;Nghrizfisj; jhtuq;fshy; ngw KbAk;. NkYk;> <ak;(Pb), fl;kpak;(Cd)

Nghd;w er;Rj;jd;ikAila cNyhf mad;fs; $o;j ;Jzpf;iffshy;

Gwj;JwpQ;rg;gLtjhy; mtw;wpd; fpilg;Gj; jd;ik FiwAk;. vdNt> er;Rj;jd;ikAk;

FiwtilAk;. Nrjdf; $o; jw;fhypfkhdjhifahy; kz;zpy; epjKk; Nrjdg;

nghUs;fisapl;L Nrjdf; $opd; msit mjpfupf;fyhk;.

kz; ,ioaikg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz; ,ioaikg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz; ,ioaikg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz; ,ioaikg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz; ,ioaikg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;

kz;zpy; mlq;fpAs;s mNrjdf; $o;g;gFjpahfpa fspkz;zpy; mlq;fpAs;s

fspj; Jzpf;iffshy; ePu; gw;wpitf;fg;gLk;. mj;NjhL Nghriz mad;fSk;

gw;wp itf;fg;gLk;.
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kz;zpd; <uypg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz;zpd; <uypg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz;zpd; <uypg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz;zpd; <uypg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;kz;zpd; <uypg;Gk; Nghrizf; fpilg;Gj; jd;ikAk;

kz;zpy; mlq;fpAs;s fdpag; Nghrizf;$Wfs; ePupy; madhf;fkile;j gpd;dNu

jhtuq;fshy; mfj;JwpQ;rg;glyhk;. Nghrizf; $Wfs; jhtuj;jpdhy;

mfj;JwpQ;rg;gLtjw;F cjTk; fiuryhf kz;zPu; njhopw;gLfpd;wJ. ePupy;

mlq;fpAs;s KidTj;jd;ik fhuzkhf kz;zPu; rpwg;ghd fiug;ghdhfj;

njhopw;gLfpd;wJ. NghJkhd <uypg;G cs;sNghJ jhtuq;fspd; Ntu;fs; ed;F

tsu;r;rpailAk;. vdNt> jhtuq;fs; Nghrizfis ed;F ngWk;.

Gyf;nfhs;sTf;Fk; epue;ju thly; epiyf;Fk; ,ilg;gl;l (pF 2.5 - 4.2) ep;iyapYs;s

ePiuNa jhtuq;fshy; ngwKbAk;. ,e;j tPr;Rf;F mg;ghw;gl;l re;ju;g;gq;fspy;

kz;zpd; Nghrizf; fpilg;Gj;jd;ik FiwtilAk;. vdNt> kz;iz

Gyf;nfhs;ssT epiyapy; my;yJ mjw;F mz;kpa epiyapy; itj;jpUg;gjhy;

kz;zpd; Nghrizf;$Wfspd; fpilg;Gj; jd;ik mjpfupf;Fk;. kz; <uypg;G rpwg;G

epiyapy; fhzg;gLk;NghJ ghiwfs; thdpiyahyopjYk; kz; Njhd;WjYk;

ed;F epfOk;. ,q;F Nghrizf;$Wfs; kz;Zld; NrUk;. kz;zpd; ,ioaikg;G>

fl;likg;G> Mok; Nghd;w ngsjpf ,ay;GfSk; kz;zpd; <uypg;gpd; kPJ nry;thf;Fr;

nrYj;Jk;. vdNt> ,tw;wpy; Vw;gLk; khw;wq;fSk; Nghrizf;; fpilg;Gj;jd;ikapy;

nry;thf;Fr; nrYj;Jk;.

kz; fhw;W}l;lKk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; fhw;W}l;lKk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; fhw;W}l;lKk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; fhw;W}l;lKk; Nghrizfspd; fpilg;Gj;jd;ikAk;kz; fhw;W}l;lKk; Nghrizfspd; fpilg;Gj;jd;ikAk;

kz;zpypUe;J jhtu Ntu;fspdhNyNa Nghrizf;$Wfs; mfj;JwpQ;rg;gLfpd;wd.

vdNt> jhtu Ntu;j;njhFjp kz;zpDs; nry;yj;jf;f tifapy; kz; nkd;ikahf

,Ug;gJ Kf;fpakhdJ. ,jd; tpisthf kz;zpd; fhw;W}l;lk; mjpfupf;Fk;.

kz;izg; Gul;Ljy; kw;Wk; ,sf;Fjy; Mfpad %yk; kz; fhw;W}l;ly; mjpfupf;Fk;.

vdNt> jhtuq;fs; grisfSf;Ff; fhl;Lk; Jyq;fYk; mjpfupf;Fk;. vdpDk;>

njhlu;e;J xU Fwpj;j Moj;Jf;F khj;jpuk; kz;izg; Gul;Ltjhy; mk;kz;zpy;

fbdg;gil (Hard pan) Njhd;wp ePu;tbg;Gf; FiwtilAk;. mjd; tpisthf rpy

Nghrizfs; ,of;fg;gLk;.  c-k; : iejurdpwf;fk;

kz; fhw;W}l;lypdhy; kz;zpd; ntg;gepiyiaAk; fl;Lg;gLj;j KbAk;. mjd;

%yk; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;riyAk; cau;j;j KbAk;.

jhtug; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;rypy; ntg;gepiyapd; nry;thf;Fjhtug; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;rypy; ntg;gepiyapd; nry;thf;Fjhtug; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;rypy; ntg;gepiyapd; nry;thf;Fjhtug; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;rypy; ntg;gepiyapd; nry;thf;Fjhtug; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;rypy; ntg;gepiyapd; nry;thf;F

0-100C - Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;ry; FiwT.

10-160C - rhjhuz Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;ry; epfOk;.

16-240C - vy;yhg; Nghrizg; gjhu;j;jq;fspdJk; mfj;JwpQ;ry; ed;F epfOk;.

24-330C - cau;kl;lg; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;ry; epfOk;.

33- 430C - cau;kl;lg; Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;ry; FiwAk;

43-500C - Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;ry; kpff;FiwT my;yJ

epfo;tjpy;iy.
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4.4 ,urhadg; grisfSk; mtw;wpd; gad;ghLk;4.4 ,urhadg; grisfSk; mtw;wpd; gad;ghLk;4.4 ,urhadg; grisfSk; mtw;wpd; gad;ghLk;4.4 ,urhadg; grisfSk; mtw;wpd; gad;ghLk;4.4 ,urhadg; grisfSk; mtw;wpd; gad;ghLk;

kz;zpYs;s Nghrizg; gjhu;j;jq;fs; mfw;wg;gLjy;kz;zpYs;s Nghrizg; gjhu;j;jq;fs; mfw;wg;gLjy;kz;zpYs;s Nghrizg; gjhu;j;jq;fs; mfw;wg;gLjy;kz;zpYs;s Nghrizg; gjhu;j;jq;fs; mfw;wg;gLjy;kz;zpYs;s Nghrizg; gjhu;j;jq;fs; mfw;wg;gLjy;

kz;zpYs;s Nghrizg; gjhu;j;jq;fs; fPo;f; fhl;lg;gLk; njhopw;ghLfs; %yk;

kz;zpypUe;J mfw;wg;gLk;.

1. gapu;r;nra;ifapd; %yk; mfw;wg;gly;1. gapu;r;nra;ifapd; %yk; mfw;wg;gly;1. gapu;r;nra;ifapd; %yk; mfw;wg;gly;1. gapu;r;nra;ifapd; %yk; mfw;wg;gly;1. gapu;r;nra;ifapd; %yk; mfw;wg;gly;

gapu;r;nra;ifapd; %yk; kz;zpypUe;J mfw;wg;gLk; Nghrizg; gjhu;j;jq;fspd;

msT xt;nthU gapUf;Fk; NtWgLfpd;wJ. fhgd;> xl;rprd;> Ijurd; jtpu

gapu;r;nra;ifapy; mjpfkhff; fhzg;gLk; Nghrizg; gjhu;j;jk; iejurd; MFk;.

nghw;whrpak;> fy;rpak;> nghRguR> kfdPrpak;> fe;jfk; KiwNa mjw;F

mLj;jLj;jjhf mikAk; Nghrizg; gjhu;j;jq;fshFk;.

gapu;r;nra;ifapd; %yk; Nghrizg; gjhu;j;jq;fs; mfw;wg;gly; gpd;tUk; fhuzpfspy;

jq;fpAs;sJ.

•  Ngjq;fs; - Ntfkhf mjpfupf;Fk; rdj;njhiff;F Vw;wthW czT cw;gj;jp

  nra;tjw;fhff; FWfpa fhy> $ba tpisr;ry; ngwf;$ba gapu;g;Ngjq;fs; mwpKfQ;

  nra;ag;gl;ld. ,g;gapu;g;Ngjq;fs; grisfSf;F mjpf czu;r;rpAiladthFk;.

  mjpf tpisr;ry; jUtjhy; mtw;iwr; nra;if gz;Ztjhy; ghupa mstpy;

  Nghrizg; gjhu;j;jq;fs; mfw;wg;gLk;.

•  gapupd; tpisr;ry; gUtk;

•  gapu;r; Rfhjhuk;

•  gapupd; jd;ik

nghUshjhug; gapu;fshy; gapu;r;nra;ifapd;NghJ tpisr;ryhf kpf mjpfsT

Nghrizg; gjhu;j;jq;fs; gapu;nra; epyj;jpypUe;J mfw;wg;gLk;.

2. kz;zupg;G2. kz;zupg;G2. kz;zupg;G2. kz;zupg;G2. kz;zupg;G

kz;zupg ;gpdhy; kz;$Old; njhlu;Gila Nghrizg; gjhu;j ;jq;fs;

mfw;wg;gLfpd;wd. jputg;Nghrizg; gjhu;j;jq;fSk; XLk; ePUld; vLj;Jr;

nry;yg;gLfpd;wd.

3 .3 .3 .3 .3 . ePu;Kiwaupj;jy;ePu ;Kiwaupj;jy;ePu ;Kiwaupj;jy;ePu ;Kiwaupj;jy;ePu ;Kiwaupj;jy;

Ca2+ , Mg2+ , K+ , H
4
SiO

4
,  BO

3

- , Cl- , H
3
BO

3
 Nghd;w Nghrizg; gjhu;j;jq;fs;

mfw;wg;gly; <utyaj;jpYk;> kzw;ghq;fhd kz;zpYk; ,yFtpy; epfOk;.

4 .4 .4 .4 .4 . Mtpahjy;Mtpahjy;Mtpahjy;Mtpahjy;Mtpahjy;

Mtpahjy; %yk; iejurd; kpf ,yFthf mNkhdpahthf ntspNawyhk;.

,J mNkhdpah Mtpahjy; vd miof;fg;gLtNjhL cau; ntg;gepiyAk;

fhw;Wk; ,jw;F cjTfpwJ.

5 .5 .5 .5 .5 . iejurdpwf;fk;iejurdpwf;fk;iejurdpwf;fk;iejurdpwf;fk;iejurdpwf;fk;

iej;jpNuw;Wf;fs; iejurd; ,wf;fj;jpw;F cs;shtjhy; iejurd; thAthfNth

iej;jpuR xl;irl;lhfNth ntspNawy; ,q;F epfo;fpwJ. tay;fspy; ,J gutyhf

epfo;fpwJ.
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6 .6 .6 .6 .6 . Nghrizg; gjhu;j;jq;fs; gjpf;fg;gly;Nghrizg; gjhu;j;jq;fs; gjpf;fg;gly;Nghrizg; gjhu;j;jq;fs; gjpf;fg;gly;Nghrizg; gjhu;j;jq;fs; gjpf;fg;gly;Nghrizg; gjhu;j;jq;fs; gjpf;fg;gly;

,q;F Nghrizg; gjhu;j;jq;fisj; jhtuq;fs; ngwKbahj epiy Vw;gLk;.

c-k; : mkpy> %y ,ay;Gfs; nfhz;l kz;zpy; nghRguR fiutjpy;iy.

7 .7 .7 .7 .7 . Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;Ez;zq;fpfs;>>>>> fisfs;  fisfs;  fisfs;  fisfs;  fisfs; Mfpad Mfpad Mfpad Mfpad Mfpad %yk; Nghrizg; gjhu;j;jq;fs; %yk; Nghrizg; gjhu;j;jq;fs; %yk; Nghrizg; gjhu;j;jq;fs; %yk; Nghrizg; gjhu;j;jq;fs; %yk; Nghrizg; gjhu;j;jq;fs; mfw;mfw;mfw;mfw;mfw;;; ;; ;wg;gly;wg;gly;wg;gly;wg;gly;wg;gly;

,t;thW kz;zpypUe;J mfw;wg;gLk; Nghrizg; gjhu;j;jq;fSf;Fg; gjpyhf

kPz;Lk; Nghrizg; gjhu;j;jq;fs; toq;fg;glhtpbd; me;jg; gpuNjrj;jpd; tpisr;ry;

Fd;Wk;. ,e;jg; Nghrizg; gjhu;j;jq;fis VjhtJ xU Kiwapy; kPz;Lk;

toq;Fjy; kpf Kf;fpakhFk;. ,jdbg;gilapNyNa gris tifapd; %yk;

kz;zpw;Fg; Nghrizg; gjhu;j;jq;fs; toq;fg;gLfpd;wd.

grisfs;grisfs;grisfs;grisfs;grisfs;

jhtu tsu;r;rpf;F mj;jpahtrpakhd %yfq;fis toq;Ftjw;fhf kz;zpw;Fr;

Nru;f;fg;gLk; gjhu;j;jNk gris vd miof;fg;gLk;.

grisf;Fk; Nru;khdg; gjhu;j;jj;Jf;Fk; cs;s NtWghLgrisf;Fk; Nru;khdg; gjhu;j;jj;Jf;Fk; cs;s NtWghLgrisf;Fk; Nru;khdg; gjhu;j;jj;Jf;Fk; cs;s NtWghLgrisf;Fk; Nru;khdg; gjhu;j;jj;Jf;Fk; cs;s NtWghLgrisf;Fk; Nru;khdg; gjhu;j;jj;Jf;Fk; cs;s NtWghL

kz;zpw;Fr; Nru;f;fg;gLk; Nehf;fj;jpw;F Vw;g> mJ grisah Nru;khdg; gjhu;j;jkh

vdf; Fwpg;gplg;gLk;.

kz;zpd; mikg;igAk; ,ioaikg;igAk; tpUj;jpailar; nra;tjw;Fr; Nru;f;fg;gLk;

gjhu;j;jk; Nru;khdg; gjhu;j;jk; vdg;gLk;. mtw;Ws; mjpfkhd Nru;khdg;

gjhu;j;jq;fs; grisahfTk; njhopw;gLfpd;wd. kz; Nru;khdq;fspd; %yk; kz;zpd;

mikg;G> ,ioaikg;G vd;gtw;wpf;F Nkyjpfkhf kz;zpd; pH ngWkhdj;jpYk;

khw;wj;ij Vw;gLj;jp kz;zpypUe;J ngw;Wf;nfhs;sf;$ba Nghrizg; gjhu;j;jq;fspd;

msitf; $l;Ltjd; %yk; Fiwghl;L mwpFwpfs; ePf;fg;gLfpwJ.

,urhadg; gris,urhadg; gris,urhadg; gris,urhadg; gris,urhadg; gris
tpidj;jpwDld; kz;Zf;F
Nghrizg; gjhu;j;jk; Nru;f;fg;

gLk; ,yFthd KiwahFk;

gRe;jhl; grisgRe;jhl; grisgRe;jhl; grisgRe;jhl; grisgRe;jhl; gris

tsu;r;rpailAk; jhtug;

gFjpfisf; nfhz;lJ.

nghJthf mtiuj; jhtu

q;fs; G+g;gjw;Fr; rw;W Kd;

kz;Zf;F Nru;f;fg;glyhk;

Nrjdg; nghUs;fisNrjdg; nghUs;fisNrjdg; nghUs;fisNrjdg; nghUs;fisNrjdg; nghUs;fis
kz;zpw;F ,ly;kz;zpw;F ,ly;kz;zpw;F ,ly;kz;zpw;F ,ly;kz;zpw;F ,ly;
Nghrizg; gjhu;j;jk;
t o q ; F t j w ; f h f
jhtu> tpyq;F fopT
fis kz ;Zld ;

Nru;f;fyhk;

kz;kz;kz;kz;kz;ZfZfZfZfZf;F Nru;khdg; nghU;F Nru;khdg; nghU;F Nru;khdg; nghU;F Nru;khdg; nghU;F Nru;khdg; nghUlllll;fs;;fs;;fs;;fs;;fs;

Nru;j;jy;Nru;j;jy;Nru;j;jy;Nru;j;jy;Nru;j;jy;

kz;zpd; pH ngWkhdj;ijf;

fl;Lg;gLj;jg; gad;gLk;.

c-k; :  [pg;rk;

 Rz;zf;fy;

 fy;rpak; FNshiul;L

 fe;jfk;

gapu;kPjpfisr; Nru;j;jygapu;kPjpfisr; Nru;j;jygapu;kPjpfisr; Nru;j;jygapu;kPjpfisr; Nru;j;jygapu;kPjpfisr; Nru;j;jy;
t pisr ; ry ;  ngwg ; gl ; lg pd ;
k Pj pahfTs ;s ga pu ; k Pj pfs ;
cf;fyila Kd; kz;Zf;F
Nghrizg; gjhu ;j ;jq;fshfr;
Nru;f;fg;gLfpd;wd.

kz;kz;kz;kz;kz;ZfZfZfZfZf;F;F;F;F;Fg;g;g;g;g; Nghrizg; Nghrizg; Nghrizg; Nghrizg; Nghrizg;

gjhu;j;jq;fs; toq;fg;gLk;gjhu;j;jq;fs; toq;fg;gLk;gjhu;j;jq;fs; toq;fg;gLk;gjhu;j;jq;fs; toq;fg;gLk;gjhu;j;jq;fs; toq;fg;gLk;

Kiwfs;Kiwfs;Kiwfs;Kiwfs;Kiwfs;
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gris tifg;gLj;jy;gris tifg;gLj;jy;gris tifg;gLj;jy;gris tifg;gLj;jy;gris tifg;gLj;jy;

grisfisg; gpujhdkhf ,urhadg; gris> Nrjdg; gris vd ,uz;L tifahfg;

gpupf;fyhk;. ,e;j mj;jpahaj;jpy; ,urhadg; grisfs; gw;wp Muhag;gLk;.

,urhadg; grisfs;,urhadg; grisfs;,urhadg; grisfs;,urhadg; grisfs;,urhadg; grisfs;

re;ijapy; ngwf;$ba cw;gj;jp nra;ag;gl;l gris tiffs; gpujhdkhf ,urhadg;

grisahff; fUjg;gLfpd;wd. kpf ,yFthf mjpf Nghrizg; gjhu;j;jq;fis

kz;Zf;F Nru;g;gjw;fhd gpugy;akhd Kiw ,urhadg; grisaplNyahFk;.

gapu;r;nra;iff;F ,urhadg; gris ,uz;L tiffspy; gad;gLj;jg;gLfpwJ.

1. jdpg; gris

2. fyitg; gris

jdpg; grisfs;jdpg; grisfs;jdpg; grisfs;jdpg; grisfs;jdpg; grisfs;

gapu;fSf;F xU Nghriz %yfj;ij khj;jpuk; toq;Ftjw;fhfg; gad;gLj;jg;

gLk; grisfs; jdpg; grisfshFk;.

fyitg; grisfs;fyitg; grisfs;fyitg; grisfs;fyitg; grisfs;fyitg; grisfs;

,uz;L my;yJ %d;W Nghriz %yfq;fis toq;fj;jf;fthW jahupf;fg;gLk;

gristiffs; fyitg; grisfs; vdg;gLk;.

c-k; : njd;idf;fhd grisf; fyit

new; nra;ifapy; gad;gLk; mbf;fl;Lg;; grisf; fyit

,urhadg; grisfs; mwpKfQ;nra;ag;gl;l Muk;g fhyj;jpy; jdpg;grisfNs

gad;gLj;jg;gl;ld. vdpDk;> gupe;Jiuf;fg;gl;l vy;yhg; grisf;$WfSk;

tptrhapfspdhy; gad;gLj;jg;glhikapdhy;> 1960Mk; Mz;L fhyg; gFjpapy;

xt;nthU gapUf;Fnkdg; grisfs; mwpKfk; nra;ag;gl;ld.

fyitg; grisfisg; gad;gLj ;JtJ ,yFthdjhifahy; > mit

tptrhapfspilNa tpiuthfg; gpugy;akile;jd. vdpDk;> gy tUl fhykhff;

fyitg; grisfs; gad;gLj;jg;gl;likahy; gy gpur;rpidfs; Vw;gl;ld.

01. fyitg; grisfisr; rpghu;R nra;tjw;fhf ngUk;ghYk; jhtuj;jpd; Nghirzj;

Njit> grisf; fyitapy; Fwpj;j Nghrizf; $Wfs; vt;tsT tPjk;

mlq;fpAs;sd vd;gd fUj;jpw;nfhs;sg;gLk;. vdpDk;> grisapd; fiuAe;

jd;ik> kz;zpy; mlq;fpAs;s Nghrizfspd; msT> kz;zpy; Nghrizf;

$Wfisj; Njf;fp itf;Fk; jpwd; Nghd;wit ftdj;jpw; nfhs;sg;gLtjpy;iy.

vdNt> rpy Nghrizf;$Wfs; njhlu;e;Jk; kz;zpy; ,lg;gLtjhy; mit

kz;zpy; Njq;Fk;.

c-k; : Etnuypah gpuNjrj;jpy; nghRNgw;Wg; gad;ghL cau;thdjhifahy;

kz;zpy; nghRNgw;W kl;lk; mjpfupj;Js;s NghjpYk;> njhlu;e;J

fyitg; grisahf nghRNgw;W ,lg;gLfpd;wikahy; gzk;

tPz;tpuakhfpd;wJ.
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02. grisf;fyitiaj; jahu;nra;ifapy; Nru;f;fg;gLk; epug;Gg; nghUs;fSf;

fhfTk; tptrhap gzk; nrYj;jNtz;bAs;sJ.

c-k;: re;ijapy; new;gapUf;fhd mbf;fl;Lg; grisf;fyit (tP fyit)

jahupf;ifapy; 100 gFjpapy; 61 gFjpNa grisahFk;. kPjpg;gFjp

capu;g;gw;w nghUs;fshy; epug;gg;gLk;. ,t;thwhfr; Nru;f;fg;gLk;

capu;g;gw;w Nru;khdq;fspd; 39 gFjpfSf;fhfTk; tptrhap gzk;

nrYj;j Ntz;bAs;sJ.

03. kz;zpy; mlq;fpAs;s Nghrizf;$Wfspd; kl;lj;ijf; ftdj;jpnyLf;fhJ

njhlu;e;Jk; Nkyjpfkhfg; gris ,Ltjhy; kz;zpy; mlq;fpAs;s rpy

Nghrizf; $Wfs; ghjfkhd msTf;F mjpfupf;f ,lKz;L. kz;zpy;

ahNjDk; Nghrizf; $W Njitf;fjpfkhf mlq;fpAs;s NghJ> jhtu

tsu;r;rp> Nghriz mfj;JwpQ;ry; cl;gl Vida capu;j;njhopw;ghLfspy;

ghjfkhd tifapy; nry;thf;Fr; nrYj;jyhk;.

04. rpy Ntisfspy; gy gapu;fSf;Fk; nghJthff; fyitg; gris rpghupR

nra;ag;gLtjhy; nghJthd fyitnahd;W toq;fg;gLtjd;wpg; gapupd;

tpNrl jd;ik fUj;jpw;nfhs;sg;gLtjpy;iy.

05. grisf; fyitAld; gpwnghUs;fisr; Nru;j;Jf; fyg;glk; nra;jy; kpf

,yFthdJ. Njrpa cur; nrayfk; 2000Mk; Mz;by; Nrfupj;Jg;

gFg;gha;T nra;J mwpf;ifg;gLj;jpa grisf; fyit khjpupfSs; 50%

tiu grisf; fyitfspNy ,t;thwhd fyg;glk; nra;ag;gl;bUg;gJ

njupate;jJ.

vdpDk;> A+upah> nghw;whrpag; gris> nghRNgw;Wg; gris Nghd;w jdpg;

grisfis ntt;Ntwhf vLj;Jf;nfhs;Nthkhapd;> VftpdkhfTk;> XNu

epwKila rpWkzpfisf; nfhz;ljhfTk; fhzg;gLk; . vdNt>

fyg;glj;Jf;fhf NtW nghUs;fisr; Nru;g;gJ rhj;jpakhdjy;y

,t;thwhd tplaq;fisf; fUj;jpw;nfhz;L tptrhaj; jpizf;fsk;> fyitg;

grisf;Fg; gjpyhf xt;nthU gapUf;fhfTk; jdpg;grisfisr; rpghu;R nra;Js;sJ.

NkYk;> jdpg;grisfisg; gad;gLj;Jk;NghJ> kz;izr; Nrhjpj;Jg; ngw;w

juTfisf; nfhz;L kz;zpy; FiwghlhfTs;s Nghrizf; $Wfis khj;jpuk;

toq;fyhk;.

tptrhapfsplj;jpy; mjpf gpugy;akile;j rpy jdpg;gris tiffs; gw;wp

mwpe;Jnfhs;Nthk;.

jdpg;gris tiffs;jdpg;gris tiffs;jdpg;gris tiffs;jdpg;gris tiffs;jdpg;gris tiffs;

iejurid toq;Fk; jdpg;grisfs;iejurid toq;Fk; jdpg;grisfs;iejurid toq;Fk; jdpg;grisfs;iejurid toq;Fk; jdpg;grisfs;iejurid toq;Fk; jdpg;grisfs;

01.01.01.01.01. A +u pahA+u pahA+u pahA+u pahA+u pah

,J Vwj;jho 46% iejurd; mlq;fpAs;s xU gris tifahFk;. Kj;Jg;

Nghd;w Njhw;wKilaJ. gpufhrkhdJ> rpwpa kzpAUthdJ> ntz;zpwkhdJ>
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ePupy; fiuAk; jd;ik cau;thdJ.

nghUj;jkhd Cf;fpapd; Kd;dpiyapy; cau; mKf;fj;jpYk; cau;

ntg;gepiyapYk; IjuridAk; iejuridAk; jhf;fKwr; nra;J mNkhdpah

ngwg;gLk;. fhgdPnuhl;irl;il ePuw;w mNkhdpahTld; jhf;fk; Gupar;

nra;tjhy; A+upah cw;gj;jp nra;ag;gLfpwJ.

2NH
3 

  +   CO
2
                       NH

2
 CO NH

4

mNkhdpah +  fhgdPnuhl;irl;L    cau; mKf;fk;   mNkhdpak;

                    Cf;fp  fhgNkw;W

CH
2
CONH

4
                          NH

2
CONH

2
   + H

2
O

                  (A+upah)

ePiu cwpQ;Rk; jd;ikAilajhifahy; fyitg; grisfSf;Fg;

nghUj;jkhdjy;y. fsQ;rpag;gLj;jp itg;gJk; fbdkhdJ.

A+upahg;grisia kz;zpy; ,Ltjhy; mJ kz;zPUld; Nru;e;J mNkhdpak;

fhgNdw;whf khWk;.

CO(NH
2
)

2 
  + 2H

2
O                         (NH

4
)

2
CO

3

(A+upah)               (mNkhdpak; fhgNdw;W)

vdNt> kz;zpy; A+upah Nru;j;jTldNa mk;kz; cldbahf fhuj;jd;ik
milAk;. MfNt> mNkhdpak; mad;fs; (NH

4

+
) ,yFthf kz;zpy;

gjpf;fg;gLtjhy; A+upahthdJ NH
4
 Mf khWtjhy; kz;zpypUe;J ePu;Kiw

mupg;Gf;F cs;shtJ  jtpu;f;fg;gLk;.

kz;zpy; A+upah gpuNahfpf;Fk; re;ju;g;gj;jpy; mk;kz; xl;rpNaw;w epiyapy;
fhzg;gLkhapd;> gpd;tUk; jhf;fk; epfOk;.

(NH
4
)

2
CO

3 
 +  3O

2
                            2HNO

3
  + CO

2 
 + H

2
O

,j;jhf;fj;jpd;NghJ iej;jpupf;fkpyk; Njhd;Wtjhy; A+upah ,lg;gl;l kz;
mkpyj;jd;ikAw ,lKz;L. vdpDk;> A+upahtpdhy; Vw;gLk; mkpyj;jd;ikahdJ
mNkhdpak; ry;Ngw;wpdhy; Vw;gLk; mkpyj;jd;ikapd; 1/3 ,Yk; FiwthdJ.
vdpDk;> tay;fspy; A+upahg; gris gpuNahfpg;gjhy; ,t;thwhd mkpyj;jd;ik
Vw;glkhl;lhJ. fhuzk;> tay; kz;zpy; xl;rprd; Fiwthf ,Uj;jyhFk;. A+upah
cau; fiujpwDilajhifahy; mjpy; mlq;fpAs;s iejurd; vspjpy; ,of;fg;gLk;.
vdNt> iejurid ke;jfjpapy; tpLtpf;fj;jf;f tifapy; A+upahg; gris gspq;FUtpy;
jahupf;fg;gl;Ls;sJ. A+upahtpd; kPJ fe;jff; ftrkpl;L nkOFg;gil G+rg;gl;Ls;sJ.
A+upah Nghky;bifl;L 6 khjq;fs; tiuapy; kz;zpy; ,Ue;jthW iejurid
tpLtpf;Fk;. a+upahg;grisapd; iejurd; rjtPjk; cau;thdjhifahy;> Xu; myF
iejruDf;fhd nryT rhu;gstpy; FiwthdjhFk;. A+upah cw;gj;jpr;
nrad;Kiwapd; NghJ cUthFk; cau; ntg;gepiy fhuzkhf> fopTg;nghUshf
igA+Nuw;W Njhd;Wk;. gapu;fSf;fpLk; A+upahtpy; igA+Nuw;W mlf;fk; 1% ,Yk;
Fiwthdjhf ,Uj;jy; Ntz;Lk;. mad tyaj;jpy; cau; ntg;gepiy
epyTfpd;wikahy; A+upahg; grisapy; mNkhdpah tbtpy; mlq;fpAs;s iejurd;
,of;fg;gl ,lKz;L. vdNt> A+upahit kz;zpy; ,l;lTld; kz;Zld; ed;F
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fyj;jy; mtrpakhFk;.
mNkhdpak ; ry ;Ngw ;W mNkhdpak ; ry ;Ngw ;W mNkhdpak ; ry ;Ngw ;W mNkhdpak ; ry ;Ngw ;W mNkhdpak ; ry ;Ngw ;W [(NH

4
)

2
SO

4
  ]

mNkhdpak; ry;Ngw;wpy; 20.6% iejurd; mlq;fpAs;sJ. ,J rPdp Nghd;w ntz;zpwg;
gspq;FU cg;ghFk;. ePupy; fiuAk; jd;ik cau;thdJ. vdpDk;> ePiu cwpQ;Rk;
jd;ik FiwthdJ. grisf; fyitfSf;fhf ,jidg; gad;gLj;jyhk;.

1920Mk; Mz;by; epyf;fup thA kw;Wk; fw;fup (coke) cw;gj;jpr; nrad;Kiwapd;
gf;f tpisthfNt> mNkhdpak; ry;Ngw;W ngwg;gl;lJ. gpd;du; tspkz;ly iejurd;
thAitAk; Ijurd; thAitAk; jhf;fKwr; nra;tjhy; (Vgu;Kiw) mNkhdpah
jahupf;Fk; Kiw fz;Lgpbf;fg;gl;lJ. mt;thW jahupf;fg;gl;l mNkhdpahit
ry;G+upf; mkpyj;Jld; jhf;fk; Gupar; nra;tjhy; mNkhdpak; ry;Ngw;W cw;gj;jp
jahupf;fg;gLfpd;wJ.

2NH
3 

      +        H
2
SO

4 
                                (NH

4
)

2
SO

4

      mNkhdpah   ry;G+upf; mkpyk;         mNkhdpak; ry;Ngw;W

mNkhdpak; ry;Ngw;Wg; grisia kz;zpy; Nru;j;jgpd; mjpy; mlq;fpAs;s
mNkhdpak; mad;fs; (NH

4

+
) kz;zpd; $o;epiyr;rpf;fYld; ,ize;J fw;wad;

gupkhw;wk; %yk; gjpf;fg;gLk;.

kz;zpy; thOk; iej;jpNuw;whf;Fk; gw;wPupah mNkhdpak; mad;fis (NH
4

+
)

iej;jpNuw;W (NO
3

-
) mad;fshf khw;Wk;. kz;zpd; ntg;gepiy mjpfupf;Fk;NghJ

mNkhdpak; mad;fs; iej;jpNuw;W mad;fshf khWk; tPjk; mjpfupf;Fk;.
iej;jpNuw;W mad;fisj; jhtuq;fs; ,yFthf mfj;JwpQ;rpf; nfhs;Sk;. ,yFthf
mfj;JwpQ;r Kbahj NghJ ePu;Kiw mupg;Gf;F cs;shFk;.

(NH
4
)

2
SO

4
                                2NH

4

+
  +  SO

4

-

               +  2NH
4

+
                                      +  Ca

++

,e;j iej;jpNuw;W mad;fs; jhtuq;fshy; mfj;JwpQ;rg;gLk;.

kz;zpy; mjpfstpy; mlq;fpAs;s NO
3

-
 mad;fs; kz;zpy; mlq;fpAs;s fy;rpak;

mad;fSld; (Ca
++

) ,ize;J fy;rpak; iej;jpNuw;whf khwp ePu;Kiwaupg;Gf;Fs;shfp
ntspNaWk;.

Ca
++

   +  2NO
3

- 
                          Ca(NO

3
)

2

kz;Zld; mNkhdpak; ry;Ngw;Wg; gris Nru;g;gjhy; Ijurd; mad;fs; (H
+
)

kz;zpy; Nru;tjhYk;> fy;rpak; mad;fs; (Ca
++

) kz;zp;ypUe;J ntspNaWtjhYk;
kz; mkpyj;jd;ikailAk;. <utyaj;jpYk;> kzw;ghq;fhd kz;zpYk; ,J Jupjkhf
epfOk;. cyu;tyaj;ijg; Nghd;W kz; jhq;fy; jd;ikAilajhf my;yJ mjpf

Ca++ NH
4

+

NH
4

+

+
N H 4  

+
N H 4  

+  O
2 2 NO-

3

 +3H
2
O

H+

H+
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fy;rpak; mad; (Ca
++

) mlf;fj;ijf; nfhz;ljhf ,Uf;Fkhapd; ,t;thwhd gpur;rpid
vw;glhJ. mNkhdpak; ry;Ngw;W %yk; kz;Zf;Ff; fe;jfk; (S) toq;fg;gLk;.
vdpDk;> ,e;j ry;Ngw;W jho;j;jg;gl;L Ijurd; ry;igl;Lj; Njhd;Wtjhy; er;Rj;jd;ik
Vw;gLk;. Fwpg;ghf ,Uk;Gf; fdpak; Fiwthd kz;zpy; ,e;j epiyik Vw;gLk;.

Nrhbak ; iej ;j pNuw ;W Nrhbak ; iej ;j pNuw ;W Nrhbak ; iej ;j pNuw ;W Nrhbak ; iej ;j pNuw ;W Nrhbak ; iej ;j pNuw ;W (Nitrate of Soda) (NaNO
3
)

,J 16% iejurd; nfhz;l grisahFk;. ntz;zpw cg;ghFk;. njhopd;Kiwj;
jahupg;gpy; Nrhbaikjnuhl;irl;Lld; iej;jpupf;fkpyj;ijj; jhf;fKwr; nra;tjhy;
,J cw;gj;jp nra;ag;gLfpd;wJ.

NaOH   +    HNO
3                                                                    

NaNO
3 
+ H

2
O

,J ePiu cwpQ;Rk;jd;ikAilaJ. vdNt> grisf; fyitfSf;Fg;
nghUj;jkhdjy;y. cyu;thd ,lj;jpNyNa fsQ;rpag;gLj;jp itj;jy; Ntz;Lk;.
gapiuf; fsj;jpy; jhgpj;j gpd;dNu gpuNahfpf;f Ntz;Lk;. gapiuj; jhgpf;f Kd;du;
,Ltjhy; gris tPz;tpuakhFk;. NkYk;> epjKk; kz;zpy; ,g;grisia ,Ltjhy;
kz; fhuj;jd;ikailAk;. ,jpy; Nrhbak; mad;fs; (Na+)  mlq;fpAs;sikahy;
fspj;jd;ikAila kz;zpy; ,Ltjhy; kz;zpd; mikg;Gf; Fiytjd; tpisthfg;
gapu;r;nra;if eltbf;iffSf;Fg; gq;fk; tpisAk;.

fy;rpak; radikl;L fy;rpak; radikl;L fy;rpak; radikl;L fy;rpak; radikl;L fy;rpak; radikl;L (CaCN)

,g;grisapy; Vw;wj;jho 35% iejurd; mlq;fpAs;sJ. ,J ePiu cwpQ;Rk;
jd;ikaw;wJ. vdNt> grisf; fyitfspy; gad;gLj;j KbAk;. kz;Zld;
fy;rpak; radikl;ilr; Nru;j;jTld; kz;zpy; er;Rj;jd;ik Vw;gLk;. mj;NjhL
iej;jpNuw;W mad;fshf xl;rpNaw;wkiltjw;F %d;W thuq;fs; nry;tjhy;
eLiff;F 8 - 10 ehl;fSf;F Kd;dNu fy;rpak; radikl;il kz;zpy; ,Ljy;
Ntz;Lk;. fy;rpak; mlq;fpAs;sikahy; epjKk; ,Ltjhy; kz; fhuj;jd;ikailAk;.

fy;rpak; iej;jpNuw;Wfy;rpak; iej;jpNuw;Wfy;rpak; iej;jpNuw;Wfy;rpak; iej;jpNuw;Wfy;rpak; iej;jpNuw;W
,g;grisapy; Vwj;jho 15 % iejurd; mlq;fpAs;sJ. mjpfsT ePiu cwpQ;Rk;
Mw;wy; nfhz;lJ. (vdNt grisf;fyit jahupf;f cfe;jjy;y. gr;ir ,y;yj;jpd;
cs;Ns gad;gLj;jg;gLk;. iejurd; grisahfg; gad;gLj;jyhk;.) fha;fspy;
Edpg;gFjpapy;  mOfy; Vw;gliyf; fl;Lg;gLj;Jk;. mkpyj; jd;ikia Vw;gLj;jhj
grisahFk;.

nghw;whrpak; iej;jpNuw;Wnghw;whrpak; iej;jpNuw;Wnghw;whrpak; iej;jpNuw;Wnghw;whrpak; iej;jpNuw;Wnghw;whrpak; iej;jpNuw;W
,g;grisapy; Vwj;jho 13 %  iejurd; mlq;fpAs;sJ. gr;ir ,y;yj;jpDs;
gad;gLj;jg;gLfpd;wJ. mjpfkhf ,Lk;NghJ fisnfhy;ypahfTk; njhopw;gLk;.
,l;l clNd Ks;spdhy; kz;izg; Gul;bg; grisia kz;zpDs; nrYj;Jjy;
Ntz;Lk;. ,y;iyNay; gris Mtpahfpr; nry;y ,lKz;L.

nghRguR mlq;fpAs;s gris tiffs;nghRguR mlq;fpAs;s gris tiffs;nghRguR mlq;fpAs;s gris tiffs;nghRguR mlq;fpAs;s gris tiffs;nghRguR mlq;fpAs;s gris tiffs;

jdp Rg;gu; nghRNgw;W jdp Rg;gu; nghRNgw;W jdp Rg;gu; nghRNgw;W jdp Rg;gu; nghRNgw;W jdp Rg;gu; nghRNgw;W (SSP)

,jpy; P
2
O

5
 16 - 22% mstpy; fhzg;gLk;. ,J eiuf;fgpy epwKila gspq;FUg;

grisahFk;. 90 % ePupy; fiuAk;. mkpy kz;zpw;Fk;> nghJthf vy;yhg;
gapu;fSf;Fk; nghUj;jkhdJ.
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Kk;ik Rg;gu; nghRNgw;W Kk;ik Rg;gu; nghRNgw;W Kk;ik Rg;gu; nghRNgw;W Kk;ik Rg;gu; nghRNgw;W Kk;ik Rg;gu; nghRNgw;W [TSP]

eiuepwKila gspq;fhFk;. 40 - 45%  P
2
O

5  
nghRguR Inahl;irl;L fhzg;gLk;.

ePupy; fiuaf; $ba P gutyhff; fhzg;gLtjhy; vy;yhg; gapu;fSf;Fk; rpghupR
nra;ag;gl;Ls;sJ. ,g;grisapy; khrhff; fhzg;gLk; fl;kpaj;jpd; msT 0.0005%

,Yk; Fiwthff; fhzg;gl Ntz;Lk;.

ghiwg ; nghRNgw ;W - ghiwg ; nghRNgw ;W - ghiwg ; nghRNgw ;W - ghiwg ; nghRNgw ;W - ghiwg ; nghRNgw ;W - Rock Phosphate

ghiwg; nghRNgw;wpy; 27 - 30% nghRguR mlq;fpAs;sJ. gbTfspypUe;J fpilf;Fk;
ghiwg;nghRNgw;wpd; fl;likg;ghdJ ghiwg; gbTfs; mike;Js;s ,lj;Jf;F
mika NtWgLk;. ghiwg;nghRNgw;wpd; fiujpwd; kpff; FiwthdJ. vdpDk;>
ed;F nghbnra;J rpwpa tiyf;fz; nfhz;l mupjl;bdhy; mupj;J kz;zpy;
,Ltjhy; fiujpwid mjpfupf ;fyhk;. <uypg ;ghd mkpy kz;zhapd;
Nrjdg;nghUl;fSld; fye;J gpuNahfpg;gJ nghUj;jkhdJ vd mwpag;gl;Ls;sJ.
FWfpafhyg; gapu;fspYk; ghu;f;f ePz;l fhyg; gapu;fSf;F ghiwg;nghRNgw;W
,LtJ kpfg; nghUj;jkhdJ. Njapiy> ,wg;gu;> njd;id Nghd;w ePz;l fhyg;
gapu;fSf;Fg; ghiwg;nghRNgw;wply; kpfg; nghUj;jkhdjhFk;. gapu; me;epyj;jpy;
ePz;lfhyk; fhzg;gLtNj mjw;fhd fhuzkhFk;.

mNkhdpak ; nghRNgw ;W mNkhdpak ; nghRNgw ;W mNkhdpak ; nghRNgw ;W mNkhdpak ; nghRNgw ;W mNkhdpak ; nghRNgw ;W [(NH
4
)

3
PO

4
]

jput mNkhdpahit nghRNghupf;fkpyj;Jld; jhf;fKwr; nra;tjhy; ,J
jahupf;fg;gLfpd;wJ. re;ijapy; fpilf;Fk; mNkhdpak; nghRNgw;wpy; nghRguR
Inahl;irl;L 48% mlq;fpAs;sJ. ,g;grisapy; 20% iejurd; mlq;fpAs;sJ.
njhlu;e;Jk; ,g;grisia kz;zpy; gpuNahfpg;gjhy; kz; mkpyj; jd;ikAilajhf
khWk;.

vg;ghtiy mg;gw;iww;Wvg;ghtiy mg;gw;iww;Wvg;ghtiy mg;gw;iww;Wvg;ghtiy mg;gw;iww;Wvg;ghtiy mg;gw;iww;W
,yq;ifapy; mike;Js;s nghRg;Ngw;Wg; gbtpypUe;J ngwg;gLfpd;wJ. mjpfsT
nghRguR Inahl;irl;L (P

2
O

5
) mlq;fpAs;sikahy; mlu; Rg;gu; nghRNgw;W

jahupg;gjw;fhf ,jidg; gad;gLj;jyhk;. Neubahff; fsj;jpy; ,Ltjhapd; ed;F
nghbnra;J (J}shf;fp) ,Ljy; Ntz;Lk;. ,q;F 40 % P

2
O

5 
fhzg;gl;lhYk; miuj;j

tu;j;jf uPjpahd mg;gw;iww;wpy; 30 % P
2
O

5 
mstpy; fhzg;gLfpwJ. vdpDk;> njupT

nra;J ngwg;gl;l cau;jukhd mg;gw;iww;wpy; 38 % P
2
O

5 
fhzg;gLfpd;wJ.

nghw;whrpak; mlq;fpAs;s grisfs;nghw;whrpak; mlq;fpAs;s grisfs;nghw;whrpak; mlq;fpAs;s grisfs;nghw;whrpak; mlq;fpAs;s grisfs;nghw;whrpak; mlq;fpAs;s grisfs;

kpA+upNaw;Wg; nghw;whR (kpA+upNaw;Wg; nghw;whR (kpA+upNaw;Wg; nghw;whR (kpA+upNaw;Wg; nghw;whR (kpA+upNaw;Wg; nghw;whR (KCl nghw;whrpak; FNshiul;L)nghw;whrpak; FNshiul;L)nghw;whrpak; FNshiul;L)nghw;whrpak; FNshiul;L)nghw;whrpak; FNshiul;L)
kpA+upNaw;Wg; nghw;whrpy; 60% nghw;whrpankhl;irl;L (K

2
O) mlq;fpAs;sJ.

ntz;zpwkhd my;yJ ,sQ;rptg;G epwkhd rpwpa gspq;Ffshff; fhzg;gLk;.
mnkupf;fh> N[u;kdp> gpuhd;R Nghd;w ehLfspy; mike;Js;s gbTfspypUe;J
ngwg;gLfpd;wJ. ,t;thW ngwg;gLk; kpA+upNaw;Wg; nghw;whR Rj;jpfupf;fg;gl;Lr;
re;ijf;F mDg;gg;gLfpd;wJ. ePupy; ed;whff; fiuAk;. ,g;grisapy; khrhff;
fhzg;gLk; Nrhbak; FNshiul;bd; msT (NaCl) 3.5% ,Yk; Fiwthff; fhzg;gl
Ntz;Lk;.

ePiu cwpQ;Rk; jd;ikAila xU gris tif Mifahy; cyu;e;j ,lj;jpNyNa
fsQ;rpag;gLj;j Ntz;Lk;. ,yq;ifapy; gapu;r;nra;iff;fhfg; ngUksTf;Fg;
gad;gLj;jg;gLk; nghw;whrpak; gris tif ,JthFk;. vdpDk;> Gifapiy>
jf;fhsp Nghd;w gapu;fSf;Fg; nghUj;jkhdjy;y. fhuzk; ,g;grisapy;
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FNshiul;L mad;fs; fhzg;gLfpd;wd.
nghw;whrpak; ry;Ngw;W nghw;whrpak; ry;Ngw;W nghw;whrpak; ry;Ngw;W nghw;whrpak; ry;Ngw;W nghw;whrpak; ry;Ngw;W (K

2
SO

4
)

nghw;whrpak; ry;Ngw;wpy; 50% nghw;whrpak; xl;irl;L mlq;fpAs;sJ. Gifapiy>
jf;fhsp> cUisf;fpoq;F Nghd;w gapu;fSf;Fg; nghUj;jkhdJ. mjhtJ ghjfkhd
grisahfpa KCl grisiaj; jtpu;j;J ,jid ,lyhk;.

nghw;whrpak; iej;jpNuw;W nghw;whrpak; iej;jpNuw;W nghw;whrpak; iej;jpNuw;W nghw;whrpak; iej;jpNuw;W nghw;whrpak; iej;jpNuw;W (KNO
3
)

nghw;whrpak; iej;jpNuw;wpy; 28% nghw;whrpak; xl;irl;L mlq;fpAs;sJ. tpiy
cau;thdjhifahy; FiwthfNt gad;gLj;jg;gLfpd;wJ.

kfdPrpak; mlq;fpAs;s grisfs;kfdPrpak; mlq;fpAs;s grisfs;kfdPrpak; mlq;fpAs;s grisfs;kfdPrpak; mlq;fpAs;s grisfs;kfdPrpak; mlq;fpAs;s grisfs;
nlhyikw;Wnlhyikw;Wnlhyikw;Wnlhyikw;Wnlhyikw;W
,jpy; 12 % Mg fhzg;gLfpwJ. ePupw; fiuahjJ. ePz;lfhyg; gapu;fSf;Fg;
nghUj;jkhdJ.

kfdPrpak; ry;Ngw;WkfdPrpak; ry;Ngw;WkfdPrpak; ry;Ngw;WkfdPrpak; ry;Ngw;WkfdPrpak; ry;Ngw;W

fPriuw;W (Mg SO
4
 H

2
O) ,jpy; Mg 18] fhzg;gLfpwJ. Fiwe;jstpy; ePupy; fiuAk;

vg;rk; cg;G (Mg SO
4
 7H

2
O) ,jpy;  Mg 10] fhzg;gLfpwJ. ePupy; fiuAk;.

ml;ltiz 4.5 : fy;rpak; mlq;fpAs;s gris tiffs;ml;ltiz 4.5 : fy;rpak; mlq;fpAs;s gris tiffs;ml;ltiz 4.5 : fy;rpak; mlq;fpAs;s gris tiffs;ml;ltiz 4.5 : fy;rpak; mlq;fpAs;s gris tiffs;ml;ltiz 4.5 : fy;rpak; mlq;fpAs;s gris tiffs;

ml;ltiz 4.6 : Ez;Nghrizg; gjhu;j;jq;fs; mlq;fpAs;s gris tiffsml;ltiz 4.6 : Ez;Nghrizg; gjhu;j;jq;fs; mlq;fpAs;s gris tiffsml;ltiz 4.6 : Ez;Nghrizg; gjhu;j;jq;fs; mlq;fpAs;s gris tiffsml;ltiz 4.6 : Ez;Nghrizg; gjhu;j;jq;fs; mlq;fpAs;s gris tiffsml;ltiz 4.6 : Ez;Nghrizg; gjhu;j;jq;fs; mlq;fpAs;s gris tiffs ;; ;; ;

Nghriz %yfk; gris tif    rjtPjk; ]

Nghud; (B) Nghnuf;]; 11

Na
2
B

4
O

7
.10H

2
O

Nrhbak; nul;uh NghNuw;W 14

(Na
2
B

4
O

7
5H

2
O)

nrk;G (Cu) nrg;G ry;Ngw;W 25

(CuSO
4 '

5H
2
O)

nrg;Gf; FNshiul;L 17

(CuCl
2
)

fPNyw;W 9

(Cu EDTA)

,Uk;G (Fe) nguR ry;Ngw;W 20

(FeSO
4
)

,Uk;G fPNyw;W 7

(Fe EDTA)

gris tif    mlq;fpAs;s fy;rpaj;jpd;

   rjtPjk;

nlhyikw;W 22

fy;irw;W 30

fy;rpak; ry;Ngw;W 22

Kk;ik Rg;gu; nghRNgw;W 13

fy;rpak; iej;jpNuw;W 19

[pg;rk; 21

fy;rpak; fhgNdw;W 30
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kq;fdpR (Mn) kq;fdpR ry;Ngw;W 23-28

(Mn SO
4
)

nraw;iff; fPNyw;W 5-12

(Mn EDTA)

      nkhypj;jpdk; (Mo) mNkhdpak; nkhypj;jpNlw;W 54

Nrhbak; nkhypj;jpNlw;W 39

ehfk; (Zn) ehf ry;Ngw;W 36

(Zn SO
4
 . H

2
O)

ehf fPNyw;W

(Zn EDTA) 6-14

ehf ry;Ngw;W

(Zn SO
4
 . 7H

2
O) 23

grisfspd; Nghrizr; rjtPjj;ijf; fzpj;jy;grisfspd; Nghrizr; rjtPjj;ijf; fzpj;jy;grisfspd; Nghrizr; rjtPjj;ijf; fzpj;jy;grisfspd; Nghrizr; rjtPjj;ijf; fzpj;jy;grisfspd; Nghrizr; rjtPjj;ijf; fzpj;jy;
A+upahtpy; mlq;fpAs;s iejurdpd; msitf; fzpj;jy;A+upahtpy; mlq;fpAs;s iejurdpd; msitf; fzpj;jy;A+upahtpy; mlq;fpAs;s iejurdpd; msitf; fzpj;jy;A+upahtpy; mlq;fpAs;s iejurdpd; msitf; fzpj;jy;A+upahtpy; mlq;fpAs;s iejurdpd; msitf; fzpj;jy;

A+upahtpd; ,urhadr; #j;jpuk;   : CO(NH
2
)

2

A+upahtpy; mlq;fpAs;s %yfq;fspd; mZepiwfs; tUkhW
N = 14, H = 1, C = 12, O = 16

vdNt> A+upahtpd; %yf;$w;W epiw       = (14 + 2) x 2 + 12 + 16

                                                      = 60

xU %yf;$W A+upahtpy; mlq;fpAs;s iejurdpd; msT = 14 x 2 = 28

/ A+upahtpy; mlq;fpAs;s iejurd; rjtPjk;           = 28/60 x 100

                                                                     = 46.6%

il mNkhdpak; nghRNgw;wpy; (<uNkhdpak; nghRNgw;wpy;) mlq;fpAs;sil mNkhdpak; nghRNgw;wpy; (<uNkhdpak; nghRNgw;wpy;) mlq;fpAs;sil mNkhdpak; nghRNgw;wpy; (<uNkhdpak; nghRNgw;wpy;) mlq;fpAs;sil mNkhdpak; nghRNgw;wpy; (<uNkhdpak; nghRNgw;wpy;) mlq;fpAs;sil mNkhdpak; nghRNgw;wpy; (<uNkhdpak; nghRNgw;wpy;) mlq;fpAs;s
nghRguR Inahl;irl;bd; nghRguR Inahl;irl;bd; nghRguR Inahl;irl;bd; nghRguR Inahl;irl;bd; nghRguR Inahl;irl;bd; (P

2
O

5
) msitf; fzpj;jy;msitf; fzpj;jy;msitf; fzpj;jy;msitf; fzpj;jy;msitf; fzpj;jy;

il mNkhdpak; nghRNgw;wpd; ,urhadr; #j;jpuk;   : (NH
4
)

2
HPO

4

mlq;fpAs;s %yfq;fspd; mZepiwfs; tUkhW

N = 14, H = 1, P = 13, O = 16

vdNt il mNkhdpak; nghRNgw;wpd; %yf;$w;W epiw = (14 +4) x 2 +1+31+(16x4)

                                                               = 132

mlq;fpAs;s nghRgurpd; msT                                          = 31

/ il mNkhdpak; nghRNgw;wpy; mlq;fpAs;s nghRguR rjtPjk;

= 31/132 x 100

= 23.5%

nghRNgw;Wg; grisfspd; nrwpitf; fhl;Lk; epakkhd Kiw P
2
O

5 
rj tPjj;ijf;

fhl;LtjhFk;. P rjtPjj;ijAk; P
2
O

5
 rjtPjj;ijAk; gpd;tUkhW fzpf;fyhk;.
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P
2
O

5 
,y; ,uz;L P mZf;fs; mlq;fpAs;sd

vdNt il mNkhdpak; nghRNgw;wpy; mlq;fpAs;s

P
2
O

5 
rjt Pjk ;  = 23.5 x P

2
O

5

                     
                2P

          = 23.5 x 142 / 62

/ il mNkhdpak; nghRNgw;wpd; P
2
O

5 
rjtPjk; = 53.8 %

jdpg;grisg; gad;ghl;bd; mD$yq;fs;jdpg;grisg; gad;ghl;bd; mD$yq;fs;jdpg;grisg; gad;ghl;bd; mD$yq;fs;jdpg;grisg; gad;ghl;bd; mD$yq;fs;jdpg;grisg; gad;ghl;bd; mD$yq;fs;
1. jhtuj;jpd; Njitf;Nfw;gg; grisia ,l KbAkhifahy; tPz; tpuakhjy;

FiwT.
2. grisAld; fyg;glk; nra;a KbahJ.
3. rpghupR nra;ag;gl;l grisia ,Lk;NghJ kz;zpy; Nghrizg; gjhu;j;jq;fspd;

rkkpd;ik Vw;gLtjw;fhd tha;g;Gf; FiwT.
4. jdpg;grisaplYf;fhd nryT fyitg;gris ,lYf;fhd nrytpYk; FiwT.

2010 ,y; new;nra;iff;fhf new; fyitapd; xU nkl;upf; njhd;dpw;F tpiy
18 200 &gh MFk;. ,f;fyitf;Fg; gjpyhfj; jdpg;grisf;F nkl;upf;njhd; xd;wpf;F
16 846.70 &gh nrythfpwJ. ,jd; %yk; 1 353.30 &gh vQ;RfpwJ.

5. kz;izg; guPl;rpj;J kz;zpdJk; gapupdJk; Njitf;Nfw;gj; jdpg;grisapLtJ
,yFthdJ.

jd pg ; grisfisg ; gad ;gLj ;Jtjhy ; t ptrha p vj p u ; Nehf ;fj ;jf ;fjd pg ; grisfisg ; gad ;gLj ;Jtjhy ; t ptrha p vj p u ; Nehf ;fj ;jf ;fjd pg ; grisfisg ; gad ;gLj ;Jtjhy ; t ptrha p vj p u ; Nehf ;fj ;jf ;fjd pg ; grisfisg ; gad ;gLj ;Jtjhy ; t ptrha p vj p u ; Nehf ;fj ;jf ;fjd pg ; grisfisg ; gad ;gLj ;Jtjhy ; t ptrha p vj p u ; Nehf ;fj ;jf ;f
gpur;rpidfSk; mtw;Wf;fhd jPu;TfSk;gpur;rpidfSk; mtw;Wf;fhd jPu;TfSk;gpur;rpidfSk; mtw;Wf;fhd jPu;TfSk;gpur;rpidfSk; mtw;Wf;fhd jPu;TfSk;gpur;rpidfSk; mtw;Wf;fhd jPu;TfSk;

01.01.01.01.01. jdpg;grisfisr; rpwpa msTfspy; ngWtJ njhlu;ghd gpur;rpidjdpg;grisfisr; rpwpa msTfspy; ngWtJ njhlu;ghd gpur;rpidjdpg;grisfisr; rpwpa msTfspy; ngWtJ njhlu;ghd gpur;rpidjdpg;grisfisr; rpwpa msTfspy; ngWtJ njhlu;ghd gpur;rpidjdpg;grisfisr; rpwpa msTfspy; ngWtJ njhlu;ghd gpur;rpid

,tw;iw epWj;J toq;FtJ fbdkhdjhifahYk;> mt;thW rpy;yiwahf
tpw;gid nra;tjhy; Nkyjpf ,yhgk; fpilg;gjpy;iyahifahYk;> jdpahu;
tpw;gid epiyaq;fspy; ,tw;iwg; ngWtjpy; rpf;fy; cs;sJ. vdpDk;>
fkey Nritfs; epiyaq;fspypUe;J ,j;jdpg;grisfisr; rpy;yiwahf
thq;fyhk;.

02.02.02.02.02. tptrhapfshy; kz;izr; Nrhjpj;Jj; Njitahd gris tiffiaAk;tptrhapfshy; kz;izr; Nrhjpj;Jj; Njitahd gris tiffiaAk;tptrhapfshy; kz;izr; Nrhjpj;Jj; Njitahd gris tiffiaAk;tptrhapfshy; kz;izr; Nrhjpj;Jj; Njitahd gris tiffiaAk;tptrhapfshy; kz;izr; Nrhjpj;Jj; Njitahd gris tiffiaAk;
msitAk; jPu;khdpf;f KbahikmsitAk; jPu;khdpf;f KbahikmsitAk; jPu;khdpf;f KbahikmsitAk; jPu;khdpf;f KbahikmsitAk; jPu;khdpf;f Kbahik

,jw;fhf> tptrhaj; jpizf;fsj;jpd; kz; Nrhjpg;G Ntiyj; jpl;lj;jpd; fPo;
jkJ fhzpapy; cs;s kz;zpd; Nghriz msitr; Nrhjid nra;J
,lNtz;ba Nghrizapd; msT njhlu;ghd rpghupir tptrhap ngwyhk;.
vdpDk;> kz;izr; Nrhjpj;Jr; rpghu;R nra;Ak; Nritia toq;Fk; epiyaq;fs;
tiuaiwg;gl;litahifahy;> tptrhapfs; jkJ fhzpapd; kz; khjpupfis
me;epiyaq;fSf;Ff; fhtpr; nry;y Ntz;bNaw;glyhk;. ,J rw;Wr; rpukhd
xU nrayhFk;.

03.03.03.03.03. jdpg;grisfis ntt;Ntwhff; fsj;jpy; gpuNahfpg;gjw;F Nkyjpf clYiog;Gr;jdpg;grisfis ntt;Ntwhff; fsj;jpy; gpuNahfpg;gjw;F Nkyjpf clYiog;Gr;jdpg;grisfis ntt;Ntwhff; fsj;jpy; gpuNahfpg;gjw;F Nkyjpf clYiog;Gr;jdpg;grisfis ntt;Ntwhff; fsj;jpy; gpuNahfpg;gjw;F Nkyjpf clYiog;Gr;jdpg;grisfis ntt;Ntwhff; fsj;jpy; gpuNahfpg;gjw;F Nkyjpf clYiog;Gr;
nrythjy;nrythjy;nrythjy;nrythjy;nrythjy;

mNj Nghd;W jdpg;grisfisg; gad;gLj;Jk;NghJ kz; gupNrhjpf;fg;gl;Lg;
ngwg;gl;l juTfspd; mbg;gilapy; kz;zpy; FiwghL cs;s Nghrizg;
gjhu;j;jq;fs; khj;jpuk; toq;fg;gly; Ntz;Lk;.
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Kiwikaw;w grisg; gad;ghl;bdhy; Vw;gLk; gpur;rpidfs;Kiwikaw;w grisg; gad;ghl;bdhy; Vw;gLk; gpur;rpidfs;Kiwikaw;w grisg; gad;ghl;bdhy; Vw;gLk; gpur;rpidfs;Kiwikaw;w grisg; gad;ghl;bdhy; Vw;gLk; gpur;rpidfs;Kiwikaw;w grisg; gad;ghl;bdhy; Vw;gLk; gpur;rpidfs;
kz;zpd; tsj; jd;ikiag; ghJfhj;Jf; nfhs;tjw;F xt;nthU Nghfj;jpw;Fk;
rpghupR nra;ag;gl;l re;ju;g;gj;jpy; ,urhadg; grisaply; Kf;fpakhdjhFk;.
rpghupR nra;ag;gl;l msit tpl mjpfsthd grisaplypdhy; kz;zpy;
Njitf;Nfw;w tpjj;jpy; Nghrizg;gjhu;j;jq;fs; Nru;jy; epfo;fpwJ. mjd; fhuzkhfg;
gy;NtW gpur;rpidfs; Njhd;Wfpd;wd.

• kz;zpy; ghjfkhd ,urhadj; jhf;fq;fs; epfOjy;kz;zpy; ghjfkhd ,urhadj; jhf;fq;fs; epfOjy;kz;zpy; ghjfkhd ,urhadj; jhf;fq;fs; epfOjy;kz;zpy; ghjfkhd ,urhadj; jhf;fq;fs; epfOjy;kz;zpy; ghjfkhd ,urhadj; jhf;fq;fs; epfOjy;
kz; jhf;f epiyikfs; NtWgLtjd; %yk; kz; mkpykakhjy; ,d;W mjpfkhd
gapu;r; nra;iffspy; fhzf;$bajhf cs;sJ. ,jw;F Kf;fpa fhuzkhf miktJ
mNkhdpak; ry;Ngw;W Nghd;w ,urhadg; grisfs; njhlu;r ;r pahfg;
ghtpf;fg;glyhFk;. ,t;thW kz; mkpyj;jd;ikAilajhf khWtjhy; gy;NtW
Nghrizg; gjhu;j;jq;fis Vw;w tpjj;jpy; mfj;JwpQ;r KbahJ NghfpwJ. mj;Jld;
mjpf mkpyj;jd;ik fhuzkhfr; rpy Nghrizg; gjhu;j;jq;fspd; fiujpwd;
mjpfupj;J> er;Rj; jd;ik tiu tpUj;jpailayhk;.

kz; mkpykhjypd; ghjpg;ghd tpisTfs; gw;wp cg mj;jpahak; 3.6 ,y;
fye;Jiuahlg;gl;Ls;sJ.

• kz;; mq;fpfspd; njhopw;ghL eyptiljy;kz;; mq;fpfspd; njhopw;ghL eyptiljy;kz;; mq;fpfspd; njhopw;ghL eyptiljy;kz;; mq;fpfspd; njhopw;ghL eyptiljy;kz;; mq;fpfspd; njhopw;ghL eyptiljy;
•  kz;zpw;F ,urhadg; gjhu;j;jq;fis ,Ltjhy; kz;zpy; Ez;zq;fpfSk;
  rhjfkhd Nguq;fpfSk; (cjhuzk; : kz;GO) mopAk;. NkYk;> kz;zpy;
  mOfy; tsup Ez;zq;fpfs; moptjhy; Nrjdg;nghUs;fs; gpupifailtJ
  FiwtilAk;. NkYk;> rhjfkhd kz; mikg;ig cUthf;Ftjpy; kz;
  mq;fpfspd; gq;fspg;Gf; FiwtilAk;.

• iejurd; mlq;fpAs;s grisfis kpifahf ,Ltjhy; mtiuaf; FLk;giejurd; mlq;fpAs;s grisfis kpifahf ,Ltjhy; mtiuaf; FLk;giejurd; mlq;fpAs;s grisfis kpifahf ,Ltjhy; mtiuaf; FLk;giejurd; mlq;fpAs;s grisfis kpifahf ,Ltjhy; mtiuaf; FLk;giejurd; mlq;fpAs;s grisfis kpifahf ,Ltjhy; mtiuaf; FLk;gggggg;; ;; ;
gapu;fspy; iejurd; gjpj;jy; Fiwtiljy;gapu;fspy; iejurd; gjpj;jy; Fiwtiljy;gapu;fspy; iejurd; gjpj;jy; Fiwtiljy;gapu;fspy; iejurd; gjpj;jy; Fiwtiljy;gapu;fspy; iejurd; gjpj;jy; Fiwtiljy;

• rhu;gstpy; nryT cau;thjy;rhu;gstpy; nryT cau;thjy;rhu;gstpy; nryT cau;thjy;rhu;gstpy; nryT cau;thjy;rhu;gstpy; nryT cau;thjy;
,uz;lhk; cyf kfh Aj;jj;jpd; gpd;du; gapu;nra; epyq;fSf;fhf> ngUkstpy;
,urhadg; grisfs; gpuNahfpf;fg;gl;ld. ,f; fhyg;gFjpapy; ,urhadg;
grisfSf;fhd %yg;nghUl;fs; kw;Wk; rf;jp tY vd;gd kpfTk; kypthfg;
ngwf;$bajhf ,Ue;jJ. vdpDk;> %d;W my;yJ ehd;F jrhg;jq;fspy; ,k;
%yg;nghUl;fs; kw;Wk; rf;jp tYtpw;fhd nryT ,Uklq;F> Kk;klq;F
vd mjpfupj;jikahy; tptrhapfSf;F ,urhadg; grisfSf;fhfg; ngUksT
gzj;ijr; nryT nra;a Ntz;b Vw;gl;lJ. tptrhapfs; rpy re;ju;g;gq;fspy;
mjpf tpisr;riy vjpu;ghu;j;Jg; gapu;nra; epyj;jpy; mjpf mstpy; ,urhadg;
gris ,LtJz;L. rpghu;R nra;ag;gl;l msittplf; $Ljyhd msT
gris gad;gLj;jg;gLfpd;wikahy; xU njhifg; gzk; tPzhfr; nrythFk;.

• gPilj;jhf;fj;Jf;F MshFk; jd;ik mjpfupj;jy;gPilj;jhf;fj;Jf;F MshFk; jd;ik mjpfupj;jy;gPilj;jhf;fj;Jf;F MshFk; jd;ik mjpfupj;jy;gPilj;jhf;fj;Jf;F MshFk; jd;ik mjpfupj;jy;gPilj;jhf;fj;Jf;F MshFk; jd;ik mjpfupj;jy;
jhtuq;fSf;F msTf;fjpfkhf iejurd; gris ,Ltjhy; ,iyfs;
rijg;gpbg;ghf tsUk;. vdNt> G+r;rpg;gPilfspd; jhf;fj;Jf;Fk; Neha;j;
jhf;fj;Jf;Fk; MshFk; jd;ik mjpfupf;Fk;.

• kz;Zk; ePu;g;ghrd topfSk; khriljy;kz;Zk; ePu;g;ghrd topfSk; khriljy;kz;Zk; ePu;g;ghrd topfSk; khriljy;kz;Zk; ePu;g;ghrd topfSk; khriljy;kz;Zk; ePu;g;ghrd topfSk; khriljy;
kpifahd grisg; gad;ghL fhuzkhf ew;Nghrizepiy Vw;gl;L ePu;
epiyfspy; ePu;j;jhtuq;fspd; Fbj;njhif mjpfupg;gjhy;> ePu;tho; mq;fpfs;
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kPJ ghjfkhd tpisTfs; Vw;gLk;. ,j;NjhL ePu; topfSk; jilg;gLk;. NkYk;>
kpifahf iejurd; gris gad;gLj;jg;gLtjhy; epyf;fPo; ePu; khrilAk;. ,jd;
tpisthf “ePyf;Foe;ijfs;” (bule babies) Njhd;Wfpd;wik mwpag;gl;Ls;sJ.
njhlu;e;J ,urhadg; grisfisg; gad;gLj;Jtjhy; “Sick Soils” epiyik Njhd;Wk;.

mjpf gris gad;gLj;jg;gLtjhy; epyf;fPo; ePu; Kjy;fs; (c-k; : Fsq;fs;)
Nghd;wtw;wpy; gris Nru;fpd;wJ. vdNt> kdpjDf;Ff; FbePuhfg; gad;gLj;j
Kbahky; NghtNjhL rpy re;ju;g;gq;fspy; ePu;g;gha;r;RjYf;Fk; cfg;gw;W tpLfpwJ.

fw;gpl;bapd; Nkw;Ff; fiuNahuj;jpy; kzy; kz;zpy; tsUk; gapu;fSf;fhf
Kiwaw;w Kiwapy; ,urhadg; grisfs; gad;gLj;jg ;gl ;likahy;>
ePu;g;gha;r;RjYf;F fpzWfspd; %yk; ngwg;gLk; ePupy; mjpfsT cg;Gf;fs;
Nru;e;Js;sd vd mwpag;gl;Ls;sJ.

nrwpthd gapu;r;nra;if epfOk; gpuNjrq;fspy; tUlhe;jk; epyf;fPo; ePupy; $br;nry;Yk;
FNshiul;L> iejurd; vd;gtw;wpd; nrwpT KiwNa 5mg ck; 2mg l ck; vd
fzf;fplg;gl;Ls;sJ. ,jid xU n`f;uaupw;F tUlhe;jk; 60 - 120 kg iej;jpNuw;W
60 - 120 kg ePu ;Kiwaupg;gpd; %yk; tPzhtjw;F xg;gplyhk;. ,t;tifahd
njhopw;ghLfspdhy; epyf;fPo; ePupw;F vw;gLk; ghjpg;Gk; Nghrizg; ghjpg;Gk; vjpu;ghuhj
msT cau; kl;lj;jpy; fhzg;gLfpwJ.

fyitg; grisj; Njit rpwpa msthapd; tptrhapfs; jkJ tPLfspNyNa
nra;J nfhs;sf; $bajhf ,Ug;gJld; ngupa mstpdjhapd; njhopw;rhiyfspy;
tpidj;jpwDld; rpwg;ghfr; nra;J nfhs;s KbAk;. vdpDk;> fyf;fg;gl;l grisia
tpiyf;F thq;FtNj tptrhapfSf;F ,yFthFk;.

rkepiyahd jhtu Nghrizg; gad;ghLrkepiyahd jhtu Nghrizg; gad;ghLrkepiyahd jhtu Nghrizg; gad;ghLrkepiyahd jhtu Nghrizg; gad;ghLrkepiyahd jhtu Nghrizg; gad;ghL
gapu;r;nra;iff;Fj; Njitahd Nghrizg; gjhu;j;jq;fspdJk; kz;zpw;F toq;ff;
$ba Nghrizg; gjhu;j;jq;fspdJk; msTfSf;fpilNaahd nghUj;jg;ghL
rkepiyg; grisg; gad;ghl;bd; mbg;gilahFk;.

rkepiyg; Nghrizg; gjhu;j;jq;fs; vDk; vz;zf;fUtpd; %yk; Njitahd
%yfq;fspd; jpUj;jkhd tpfpjk; cWjpg;gLj;jg;gLk;. jhtuq;fspd; tho;f;if
tl;lj;ij cupa fhy tPr;rpDs; iejurd;> nghRguR> nghw;whrpak; Nghd;wtw;iw
khj;jpuk; fl;Lg;gLj;JtJld; mile;J nfhs;s KbahjpUg;gJld; mjw;fhf
,ilepiy> Ez;> %yfq;fspd; Kfhikj;Jtk; Kf;fpakhFk;.

rpwg;ghd tpisr;rYld; Ngz;jF tptrhaj;ij epiyj;jpUf;fr; nra;tjw;F Vw;w
re;ju;g;gj;jpy; NghjpastpYk; rkepiyahdJkhd Nghrizg; gjhu;j;jq;fs; kz;zpw;F
,lg;gly; Ntz;Lk;.

rkepiyg; Nghrizg; tpisTfs; gad;ghl;bd;rkepiyg; Nghrizg; tpisTfs; gad;ghl;bd;rkepiyg; Nghrizg; tpisTfs; gad;ghl;bd;rkepiyg; Nghrizg; tpisTfs; gad;ghl;bd;rkepiyg; Nghrizg; tpisTfs; gad;ghl;bd;
•  grisg;gad;ghl;L tpidj;jpwd; mjpfupf;Fk;.
•  gapu;fspd; tpisr;rYk; mtw;wpd; juKk; mjpfupf;Fk;.
•  gapu; kPjpfspd; Nghrizg; ngWkhdk; mjpfupf;Fk;. mtw;iwg; grisahfg;

gad;gLj;jyhk;.
•  kz;zpy; vQ;rpAs;s Nghrizg; gjhu;j;jq;fspd; msT mjpfupf;fhJ mj;Jld;

Nghrizg; gjhu;j;jq;fSf;fpilapyhd vjpu;j; njhopw;ghLfs; ,opthFk;.
•  gPilehrpdpfSf;fhd Njit FiwAk;. vdNt> cly;eyj;jpw;F Vw;w czT

cw;gj;jp nra;ag;gLk;.
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•  tPzhFk; grisapdhy; Vw;gLk; tpUk;gj;jfhj nry;thf;Ff; FiwAk;.
 4.5 jdpg;grisfisg; gad;gLj;jpg; grisf;fyitfs; jahupj;jy;4.5 jdpg;grisfisg; gad;gLj;jpg; grisf;fyitfs; jahupj;jy;4.5 jdpg;grisfisg; gad;gLj;jpg; grisf;fyitfs; jahupj;jy;4.5 jdpg;grisfisg; gad;gLj;jpg; grisf;fyitfs; jahupj;jy;4.5 jdpg;grisfisg; gad;gLj;jpg; grisf;fyitfs; jahupj;jy;

grisf; fyitfs; gw;wp cg mj;jpahak; 4.4 ,y; tpsf;fg;gl;lthW ,urhadg;

gris tiffs; gy;NtW gapu;fSf;Fk; Njitahd Nghrizg; gjhu;j;jq;fis

toq;Ftjw;fhfg; gad;gLj;jg;gLfpd;wd. ,t;thW xU jdpg;grisia khj;jpuk;

,Lk;NghJ Nghrizg; gjhu;j;jq;fSf;fpilapyhd ,ilj;njhlu;G fhuzkhfr;

rpy Nghrizg; gjhu;j;jq;fspd; mfj;JwpQ;ry; Fiwtile;J jhtuj;jpy; Fiwghl;L

mwpFwpfs; Njhd;Wtjw;F ,lkspf;Fk;. ,jdhy; jhtuq;fSf;F xU Nghrizg;

gjhu;j;jj;jpYk; $ba vz;zpf;ifia xNu jlitapy; toq;Ftjw;F fyitg;

gris cw;gj;jp Kf;fpaj;Jtk; ngWfpwJ. jhtug; Nghrizg; gjhu;j;jq;fs; gytw;iw

xd;whff; fye;J ngw;Wf;nfhs;Sk; fyit> fyitg;gris vd miof;fg;gLfpwJ.

fyitg; grisfs;fyitg; grisfs;fyitg; grisfs;fyitg; grisfs;fyitg; grisfs;

ntt;NtW gapu;fspd; Nghrizj; NjitfSf;fika jdpg;gris tiffs;
,uz;il my;yJ ,uz;Lf;F Nkw;gl;ltw;iwf; fye;J jahupf;fg;gl;l
grisf;fyitfisr; re;ijapy; ngwyhk;. mit fyitg;grisfs; vdg;gLk;

fyitg;grisfs; ,uz;L tifg;gLk;.
1. G+uz fyitg; gris1. G+uz fyitg; gris1. G+uz fyitg; gris1. G+uz fyitg; gris1. G+uz fyitg; gris

gapu ;fSf;F ,lNtz;ba mj;j pahtrpakhd %d;W Nghrizg;
gjhu;j;jq;fshfpa> iejurd;> nghRguR> nghw;whrpak; (N, P, K) Mfpa %d;Wk;
mlq;Fk; tifapy; jahupf;fg;gl;l grisf; fyitfs; G+uz fyitg; grisfs;
vdg;gLk;. cjhuzkhf new;nra;ifap;y; gad;gLj;jg;gLk; mbf;fl;Lf;
fyitg; grisahfpa V fyit> njq;Fr; nra;ifapy; gad;gLj;jg;gLk;
mbf;fl;L kw;Wk; Nkw;fl;Lf; fyitg; grisfshd CRI fyitfs;> wg;gu; nra;ifapy;
gad;gLj;jg;gLk; RRIC + Mg fyit (,f;fyitg; grisapy; NPK Ald;
Mg Ak; mlq;fpAs;sJ)

2 .2 .2 .2 .2 . G+uzkw;w fyitg; grisG+uzkw;w fyitg; grisG+uzkw;w fyitg; grisG+uzkw;w fyitg; grisG+uzkw;w fyitg; gris
iejurd;> nghRguR> nghw;whrpak; (N,P,K) Mfpa gpujhdkhd %d;W
NghrizfSs; ,uz;L Nghrizf; $Wfs; khj;jpuk; mlq;fpAs;s grisf;
fyitfs; G+uzkw;w fyitg; grisfshFk;. cjhuzkhf new;nra;ifapy;
gad;gLj;jg;gLk; Nkw;fl;Lg; grisf; fyitahfpa TDM fyitapy; mjhtJ
Fliyg;gUtg; grisf; fyit (N, K Mfpa ,uz;L %yfq;fs; khj;jp;uk;
mlq;fpapUf;Fk;)

grisf;fyit jahupf;ifapy; ftdQ; nrYj;j Ntz;ba tplaq;fs;grisf;fyit jahupf;ifapy; ftdQ; nrYj;j Ntz;ba tplaq;fs;grisf;fyit jahupf;ifapy; ftdQ; nrYj;j Ntz;ba tplaq;fs;grisf;fyit jahupf;ifapy; ftdQ; nrYj;j Ntz;ba tplaq;fs;grisf;fyit jahupf;ifapy; ftdQ; nrYj;j Ntz;ba tplaq;fs;
01. gapUf;Fj; Njitahd Nghrizg; gjhu;j;jq;fspd; msTgapUf;Fj; Njitahd Nghrizg; gjhu;j;jq;fspd; msTgapUf;Fj; Njitahd Nghrizg; gjhu;j;jq;fspd; msTgapUf;Fj; Njitahd Nghrizg; gjhu;j;jq;fspd; msTgapUf;Fj; Njitahd Nghrizg; gjhu;j;jq;fspd; msT

,J gapu;tif> gapu;g;Ngjk;> gapupd; tsu;r;rpg; gUtk; Mfpatw;Wf;Nfw;g
NtWgLk;. ,J Muha;r;rpg; ngWNgWfs; %yk; jPu;khdpf;fg;gLk;. ntt;NtW
gpuNjrq;fspy; kz;zpd; Nghrizf; fpilg;Gj; jd;ikf;F mika Njitahd
Nghrizfspd; msT jPu;khdpf;fg;gLk;. ahNjDk; gapUf;fhf myFg;
gug;gsTf;Fk; gpuNahfpf;f Ntz;ba grisapd; msTk; Fwpj;Jf; ftdQ;
nrYj;j Ntz;Lk;.

02. grisf;fyit jahupg;gjw;fhfg; gad;gLj;j Ntz;ba gris tiffs;grisf;fyit jahupg;gjw;fhfg; gad;gLj;j Ntz;ba gris tiffs;grisf;fyit jahupg;gjw;fhfg; gad;gLj;j Ntz;ba gris tiffs;grisf;fyit jahupg;gjw;fhfg; gad;gLj;j Ntz;ba gris tiffs;grisf;fyit jahupg;gjw;fhfg; gad;gLj;j Ntz;ba gris tiffs;
gris tiffisf; fye;j gpd;du; mtw;Wf;fpilNa Vw;gLk; ,urhadj;
jhf;fq;fs; fhuzkhfg; Nghrizf; $Wfspy; ,og;G Vw;glhj tifapNy
fyg;gjw;fhf grisfisj; njupT nra;Jnfhs;s Ntz;Lk;.



209

03. njupT nra;Ak; jdpg;grisfspy; mlq;fpAs;s Nghrizg; gjhu;j;jr; rjtPjknjupT nra;Ak; jdpg;grisfspy; mlq;fpAs;s Nghrizg; gjhu;j;jr; rjtPjknjupT nra;Ak; jdpg;grisfspy; mlq;fpAs;s Nghrizg; gjhu;j;jr; rjtPjknjupT nra;Ak; jdpg;grisfspy; mlq;fpAs;s Nghrizg; gjhu;j;jr; rjtPjknjupT nra;Ak; jdpg;grisfspy; mlq;fpAs;s Nghrizg; gjhu;j;jr; rjtPjk;
,jid me;je;jg; grisapd; ,urhadf; fl;likg;igf; fUj;jpw;nfhz;L
fzpf;fyhk;.
cjhuzk; :
A+upahtpd; N rjtPjk; 46%

Kk;ik Rg;gu; nghRNgw;wpd; P
2
O

5
 rjtPjk; 45%

kpA+wpNaw;Wg; nghw;whrpd; nghw;whrpak; xl;irl;L (K
2
O) rjtPjk; 60%

fyitg;grisfspd; Nghriz tpfpjKk; grisj; juKk;fyitg;grisfspd; Nghriz tpfpjKk; grisj; juKk;fyitg;grisfspd; Nghriz tpfpjKk; grisj; juKk;fyitg;grisfspd; Nghriz tpfpjKk; grisj; juKk;fyitg;grisfspd; Nghriz tpfpjKk; grisj; juKk;
grisf; fyitnahd;wpy; mlq;fpUf;f Ntz;ba Nghrizg; gjhu;j;jq;fspd;
tpfpjNk Nghriz tpfpjk; vdg;gLfpd;wJ.

cjhuzk; : x vDk; grisf; fyitapd; N: P
2
O

5
: K

2
O tpfpjk; 4 : 2 : 1

MFk;.

ahNjDk; grisf; fyitapy; mlq;fpAs;s Nghrizg; gjhu;j;;jq;fspd;
rjtPjj;ij epiwg;gb xOq;FKiwg;gb Fwpg;gpLtjhy; fpilg;gNj mg;grisf;
fyitapd; “Nghrizj; jukhFk;”.

grisj; juj;ijf; Fwpg;gpLtjw;fhf> fzpj;jypd; NghJ fpilf;Fk; jrk
vz;fisg; Gwf;fzpj;J KOntz;fs; khj;jpuNk gad;gLj;jg;gLk;.

cjhuzkhf> 4 : 2 : 1 vDk; gris tpfpjKila grisf; fyitapd;
grisj; juk; 27 - 13 - 6 MFk;. ,jd; fUj;J mg;grisf; fyitapy; N

27% ck;> P
2
O

5
  13% ck;> K

2
O  6% ck; mlq;fpAs;sJ vd;gjhFk;.

fyitg; gris jahupj;jy;fyitg; gris jahupj;jy;fyitg; gris jahupj;jy;fyitg; gris jahupj;jy;fyitg; gris jahupj;jy;
me;je;jg; gapupd; ntt;NtW Nghrizj; Njitfs; <Lnra;ag;gLk; tifapy;
tptrhaj; jpizf;fsj;jpdhy; me;je;jg; gapUf;Fg; nghUj;jkhd gris
tpfpjq;fs; mjhtJ grisj; juq;fs; rpghu;R nra;ag;gl;Ls;sd. grisf;
fyit jahupg;NghUf;Fk; gris tiffisg; gad;gLj;Jk; tptrhapfSf;Fk;
,J njhlu;ghd mwpT Kf;fpakhdJ.

grisf; fyit jahupf;Fk; Kiwgrisf; fyit jahupf;Fk; Kiwgrisf; fyit jahupf;Fk; Kiwgrisf; fyit jahupf;Fk; Kiwgrisf; fyit jahupf;Fk; Kiw
grisf; fyitfis ,uz;L tpjq;fspy; jahupf;fyhk;.

1. Njitg;gLk; grisf;fyitf;fikaf; fyf;f Ntz;ba grisfspd; msitf;
fzpj;J> Njitahd grisfspd; nkhj;jj; jpzpitg; G+uzg;gLj;jtjw;fhf
epug;G nghUs;fis ,Ljy;. (cjhuzk; : epug;Gg; nghUshf kzy;> fsp>
nfNahypd;> fw;W}s; Nghd;wit gad;gLj;jg;gLk;)

2. Njitahd Nghrizg; gjhu;j;jq;fspd; tpfpjj;jpw;F Vw;gf; fyf;fg;gl Ntz;ba
xt;nthU grisapd; msitAk; fzpj;J mt;tsTfis xd;whff; fyj;jy;.
(ghu;f;f : cjhuzk; 2)

grisf; fyit jahupg;gjw;Fupa fzpj;jy;fs;grisf; fyit jahupg;gjw;Fupa fzpj;jy;fs;grisf; fyit jahupg;gjw;Fupa fzpj;jy;fs;grisf; fyit jahupg;gjw;Fupa fzpj;jy;fs;grisf; fyit jahupg;gjw;Fupa fzpj;jy;fs;
cjhuzk; : 01cjhuzk; : 01cjhuzk; : 01cjhuzk; : 01cjhuzk; : 01

mNkhdpak; iej;jpNuw;iwAk; (N 34%), Kk;ik Rg;gu; nghRNgw;iwAk;
(TSP - P

2
O

5
 - 45%), fye;J jahupf;fg;gl;l 15 - 10 - 0 grisj; juf;

fyitapd; 1000 fpNyhfpuhkpy; mlq;fpAs;s mNkhdpak; iej;jpNuw;W kw;Wk;
TSP jpzpTfis fzpf;Ff. fyitapy; Nru;f;fg;gl;Ls;s epug;Gg; nghUs;fspd;
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jpzpitAk; fhz;f.
fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;

Nkw;gb grisj; juj;jpd; gb> 100 fpNyhfpuhk; fyitapy; 15 fpNyhfpuhk;
N ck;> 10 fpNyhfpuhk; P

2
O

5
  ck; mlq;fpAs;sJ.

1000 fpNyhfpuhkpy; mlq;fpAs;s N jpzpT = 15/100 x 1000 = 150 kg

34 fpNyhfpuhk; N mlq;fpAs;s mNkhdpak;
iej;jpNuw;wpd; jpzpT = 100 kg

150 fpNyhfpuhk; N mlq;fpAs;s mNkhdpak;
iej;jpNuw;wpd; jpzpT = 100/37 x 150  = 441.18kg

1000 kg fyitapy; mlq;fpAs;s P
2
O

5
 ,d; jpzpT = 10/100 x 1000

= 100 kg

45 kg P
2
O

5 
,y; mlq;fpAs;s TSP apd; jpzpT = 100 kg

100 kg P
2
O

5 
 ,y; mlq;fpAs;s TSP apd; jpzpT = 100/45 x 100

= 222.22 kg

,f;fyitapy; mNkhdpak; iej;jpNuw;W 441.18 kg> TSP 222.22 kg ck;;
mlq;fpAs;sd.

grisf; fyitfs; ,uz;bdJk;
nkhj;j epiw = 441.18 + 222.22

= 663.40 kg

/ epug;Gj; jpzpT = fyitapd; nkhj;jj; jpzpT - grisapd; jpzpT
= 1000 - 663.40

= 336.5    d 337 kg

cjhuzk; : 02cjhuzk; : 02cjhuzk; : 02cjhuzk; : 02cjhuzk; : 02
N, P

2
O

5
, K

2
O tpfpjk; 4 : 2 : 1 Mf mike;Js;s grisf; fyitnahd;wpd;

100 fpNyhfpuhikj; jahupf;f Ntz;bAs;sJ. A+upah (N - 46%), TSP (P
2
O

5 
-

45%), nghw;whrpak; FNshiul;L KCl (K
2
O - 60%) vd;gd jug;gl;Ls;sjhapd;>

Nkw;gb fyitiaj; jahupg;gjw;fhf me;je;jg; grisapy; vj;jid
fpNyhfpuhk; Njit vdf; fzpf;Ff. jahupj;j grisf; fyitapd; grisj;
juj;;ijAk; fzpf;Ff.

fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;
jug;gl;Ls;s tpfpjj;jpd; gb> fyitapd; xt;nthU 4 fpNyhfpuhk; N ,w;Fk;>
2 fpNyhfpuhk; P

2
O

5 
ck;> xU fpNyhfpuhk; K

2
O ck; mlq;fpapUj;jy; Ntz;Lk;

vd;gJ njspT. ,e;j msTfisg; ngWtjw;fhfg; gad;gLj;j Ntz;ba
jdpg;grisfspd; msitf; fzpg;Nghk;.

46 fpNyhfpuhk; N Ig; ngWtjw;fhfg; gad;gLj;j
Ntz;ba A+upahtpd; msT = 100 kg

4 fpNyhfpuhk; N Ig; ngWtjw;fhfg; gad;gLj;j
Ntz;ba A+upahtpd; msT = 100/46 x 4 =8.696 kg

45 fpNyhfpuhk; P
2
O

5
 Ig; ngWtjw;fhfg; gad;gLj;j

Ntz;ba TSP msT = 100 kg
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2 fpNyhfpuhk; P
2
O

5
 Ig; ngWtjw;fhfg;

gad;gLj;j Ntz;ba TSP msT = 100/45 x 2 =4.444 kg

60 fpNyhfpuhk; K
2
O Ig; ngWtjw;fhfg;

gad;gLj;j Ntz;ba KCl msT = 100 kg

/ 1 fpNyhfpuhk; K
2
O Ig; ngWtjw;fhfg;

gad;gLj;j Ntz;ba KCl msT = 100/60 x 1 =1.667 kg

,q;F> 4 fpNyhfpuhk; N ck;> 2 fpNyhfpuhk; P
2
O

5 
ck;> 1 fpNyhfpuhk; K

2
O

ck; toq;Ftjw;fhff; fyf;f Ntz;ba gris tiffs; %d;wpdJk;
nkhj;jj;jpzpitf; fhz;Nghk;.

nkhj ;jj ;  j pz pT  = 8.696 + 4.44 + 1.667  = 14.807 kg

fpilf;Fk; fyitapd; nkhj;jj; jpzpT 14.807 kg MFk;. 100 kg grisf;
fyit jahupg;gjw;Fj; Njitahd gris tiffspd; jpzpitf; fzpg;Nghk;.

14.807 kg ngWtjw;fhf ,lNtz;ba A+upahtpd; jpzpT = 8.696 kg

100 kg fyitf;Fj; Njitahd A+upahtpd; jpzpT = 8.696/14.807 x 100 kg

= 58.715 kg

14.807 kg ngWtjw;fhf ,lNtz;ba TSP ; jpzpT = 4.444 kg

100 kg fyitf;Fj; Njitahd TSP; jpzpT = 4.444/14.807 x 100 kg

= 30.013 kg

14.807 kg ngWtjw;fhf ,lNtz;ba MOP ; jpzpT= 1.667 kg

100 kg fyitf;Fj; Njitahd MOP ; jpzpT = 1.667/14.807 x 100 kg

= 11.256 kg

vdNt> 4 : 2 : 1 tpfpjKila grisf;fyit 100 kg jahupg;gjw;fhf
58.715 kg A+u pahTk ; > 30.013 kg TSP Ak ; > 11.256 kg MOP Ak ; NjitahFk ; .

,e;j msTfisf; fyg;gjhy; mz;zsthf 100 kg grisf; fyit fpilf;Fk;.

58.715 +  30.013 + 11.256 = 99.997  = 100 kg

grisj; juj;ijf; fzpj;jy;grisj; juj;ijf; fzpj;jy;grisj; juj;ijf; fzpj;jy;grisj; juj;ijf; fzpj;jy;grisj; juj;ijf; fzpj;jy;

100 fpNyhfpuhk; A+upahtpy; mlq;fpAs;s N rjtPjk; = 46%

58.715 fpNyhfpuhk; A+upahtpy; mlq;fpAs;s N msT = 46 / 100 x 58.715

= 27 kg

100 fpNyhfpuhk; TSP apy; mlq;fpAs;s P
2
O

5
 rjtPjk; = 45%

30.013 fpNyhfpuhk; TSP; mlq;fpAs;s P
2
O

5
 msT = 45 / 100 x 30.013

= 13.5 kg

100 fpNyhfpuhk; KCl apy; mlq;fpAs;s K
2
O rjtPjk; = 60%

11.256 fpNyhfpuhk; KCl; mlq;fpAs;s K
2
O msT = 60 / 100 x 11.256

= 6.75 kg
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jrk vz;fs; ePf;fg;gl;L KO vz;fs; khj;jpuNk grisj; juj;Jf;fhfg;
gad;gLj;jg;gLk;.

vdNt> ,g;grisf;fyitapd; juk; 27 - 13 - 6 MFk;.

fyg;gjw;Fg; nghUj;jkhd gris tiffisj; njupTnra;jy;fyg;gjw;Fg; nghUj;jkhd gris tiffisj; njupTnra;jy;fyg;gjw;Fg; nghUj;jkhd gris tiffisj; njupTnra;jy;fyg;gjw;Fg; nghUj;jkhd gris tiffisj; njupTnra;jy;fyg;gjw;Fg; nghUj;jkhd gris tiffisj; njupTnra;jy;

rpy gris tiffisf; fyg;gjhy; gpd;tUk; ghjfkhd tpisTfs; Vw;gLtjhf
mwpag;gl;Ls;sJ.

1. ePiu cwpQ;Rk; grisfs; fhuzkhfg; grisf; fyit fiujy;.
2. grisf;fyitapy; mlq;fpAs;s iejurd;> mNkhdpahthf ntspNawy;.
3. rpy Nghrizf;$Wfs;> jhtuq;fshy; mfj;JwpQ;r KbahjthW

gjpf;fg;gly;.

vdNt> gris tiffisf; fyf;Fk;NghJ ,og;igf; Fiwj;Jf; nfhs;tJ
njhlu;ghff; ftdQ; nrYj;Jjy; Ntz;Lk;.

,jw;fhf fP̀ d; vd;gtuhy; jahupf;fg;gl;Ls;s gris ml;ltiziag; gad;gLj;jyhk;.

gris fyg;gjw;fhd fP`d; ml;ltizgris fyg;gjw;fhd fP`d; ml;ltizgris fyg;gjw;fhd fP`d; ml;ltizgris fyg;gjw;fhd fP`d; ml;ltizgris fyg;gjw;fhd fP`d; ml;ltiz
,q;F FWf;Ff; NfhLfs; tiuag;gl;L epuy;fspdhy;
njhLf;fg;gl;Ls;sit xUNghJk; fyf;fg;glf; $lhJ.
rptg;G epuy;fspdhy; njhLf;fg;gl;lit gad;gLj;Jtjw;F
rpwpJ Neuj;jpw;F Kd; fyf;fg;gly; Ntz;Lk;. nky;ypa
Neu; NfhLfspdhy; njhLf;fg;gl;lit ve;jr; re;ju;g;gj;jpYk;
fyf;f KbAk;.

1. Rg;gu; nghRNgw;W
2 Rz;zhk;G
3. fhur;rpl;lk; (nghRguRg; gris tifnahd;W)
4. mNkhdpak; ry;Ngw;W
5. tpyq;Fg; grisAk; FthNdh grisAk;
6. nghw;whrpak; cg;Gf;fs;
7. NfdPw;W (nghw;whrpak; gris)
8. Nrhbak; iej;jpNuw;W

4.6 Nrjdg; grisfs;4.6 Nrjdg; grisfs;4.6 Nrjdg; grisfs;4.6 Nrjdg; grisfs;4.6 Nrjdg; grisfs;

jhtu my;yJ tpyq;Fg; gFjpfs; rpijtile;J cf;fyhfpg; gpd;G jhtu tsu;r;rpf;Fj;
Njitahd Nghrizfis kz;Zf;F toq;ff; $bajhf khWk; gjhu;j;jq;fNs
Nrjdg; grisfshFk;. gz;izfspypUe;Jk; tPl;Lr; #oypUe;Jk; ntspNaw;wg;gLtJk;
kPjpahfpd;wJkhd Nrjdg;nghUl;fs; ,q;F $Ljyhfg; ghtpf;fg;gLtjhy;
Nrjdg;grisg; gpuNahfk; tptrhapf;F ,yhgfukhdjhFk;. ,d;Dk; #oiyr;
Rj;jkhf itj;Jf; nfhs;tjw;Fk; <> Esk;G Nghd;wtw;wpd; ngUf;fj;ijf;
fl;LgLj;Jtjw;Fk; Nrjdg; grisg; gpuNahfk; Kf;fpakhdjhFk;.

nghJthfg; ghtpf;fg;gLk; Nrjdg; grisfs;nghJthfg; ghtpf;fg;gLk; Nrjdg; grisfs;nghJthfg; ghtpf;fg;gLk; Nrjdg; grisfs;nghJthfg; ghtpf;fg;gLk; Nrjdg; grisfs;nghJthfg; ghtpf;fg;gLk; Nrjdg; grisfs;
1. gRe;jhl;gris            2. gz;izg; gris
3. $l;nlU            4. Nrjdj; jputg; gris
5. capu;g;gris (mnrhy;yh)

cU4.5cU4.5cU4.5cU4.5cU4.5  : grisfisf; fyg;gJ : grisfisf; fyg;gJ : grisfisf; fyg;gJ : grisfisf; fyg;gJ : grisfisf; fyg;gJ

njhlu ;ghd f P`dpd ;njhlu ;ghd f P`dpd ;njhlu ;ghd f P`dpd ;njhlu ;ghd f P`dpd ;njhlu ;ghd f P`dpd ;

Fwpg;GFwpg;GFwpg;GFwpg;GFwpg;G
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01. gRe;jhl; gris01. gRe;jhl; gris01. gRe;jhl; gris01. gRe;jhl; gris01. gRe;jhl; gris
gapu;r;nra;ifapy; jhtutsu;r;rpf;Fg; Nghrizia toq;fntdg; gytpj jhtu
,iyfisg; gad;gLj;jyhk;. fpsprPuPah> ,g;gpy;,g;gpy;> #upafhe;jp> fhl;Lr; #upafhe;jp>
kpsFehup Nghd;w jhtu ,iyfis ,jw;fhfg; gad;gLj;jyhk;.

 ml;ltiz 4.7 gRe;jhl; grisahfg; gpuNahfpf;ff; $ba jhtu tu;f;fq;fs;ml;ltiz 4.7 gRe;jhl; grisahfg; gpuNahfpf;ff; $ba jhtu tu;f;fq;fs;ml;ltiz 4.7 gRe;jhl; grisahfg; gpuNahfpf;ff; $ba jhtu tu;f;fq;fs;ml;ltiz 4.7 gRe;jhl; grisahfg; gpuNahfpf;ff; $ba jhtu tu;f;fq;fs;ml;ltiz 4.7 gRe;jhl; grisahfg; gpuNahfpf;ff; $ba jhtu tu;f;fq;fs;

 jhtutpaw; ngau;         nghJg;ngau;
                         N          P             K          C:N

1. ,iy ngw;Wf; nfhs;
  Sk; jhtuk;
Aleurites triloba 2.34 0.17 2.65 19
Azadirachta indica  Ntk;G 2.38 0.20 1.30 20
Borassus flabellifer  gid 1.62 0.10 1.07 32
Cerebera adollam   fly; kq;fha; 2.31 0.10 1.80 22
Erythring lithosperma  Ks;KUq;if 4.00 0.29 3.95 14
Gliricidia macllata  fpsprPupah 4.15 0.27 3.00 12
Tamarindus indica  Gsp 1.59 0.19 1.19 27

2. jz;Lk; ,iyAk; gad;
   gLj;jg;gLk; jhtuq;fs;

Calotropis gigantea (L) Ait.f  vUf;fiy 3.86 0.36 3.45 11
Cassia occiferus ehw;wk; jfiu 4.91 0.20 1.87 12
Croton lacciferus kpsFehup 3.50 0.30 2.15 15
Tephrosia purpurea fhtpsha; 3.73 0.28 1.78 11
Thespesia populnea G+tuR 3.43 0.25 3.30 14
Tithonia diversifolia fhl;Lr;#upafhe;jp 3.84 0.29 5.90 14

gRe;jhl; gris ,U Kiwfspy; taYf;Fg; gpuNahfpf;fg;glyhk;.

1. gapu;nra; epyj;jpy; gapupl;L gpd; kz;zpy; Gijj;jy;
2. ntspapypUe;J ntl;bf; nfhz;L te;J ,ly;

gapu;nra; epyj;jpy; gapupl;L gpd; kz;zpy; Gijj;jy;gapu;nra; epyj;jpy; gapupl;L gpd; kz;zpy; Gijj;jy;gapu;nra; epyj;jpy; gapupl;L gpd; kz;zpy; Gijj;jy;gapu;nra; epyj;jpy; gapupl;L gpd; kz;zpy; Gijj;jy;gapu;nra; epyj;jpy; gapupl;L gpd; kz;zpy; Gijj;jy;
,q;F rilr; rzy; Nghd;wd gapu;nra; epyj;jpy; tsu;f;fg;gl;L mit 50%
G+f;Fk;NghJ gz;gLj;jypd; NghJ kz;Zf;Fs; Gijf;fg;gLfpd;wd. ,it
rpijtiltjhy; gapu;fSf;Fj; Njitahd Nghrizfs; fpilf;Fk;. $ba iejurd;
mlq;fpa nfsgp> gaW Nghd;w gapu;fs; ,U Kiw mWtil nra;jjd; gpd;G
cOjy; %yk; kz;Zs; Gijf;fg;gLfpd;wd.

ntspapypUe;J ntl;bf; nfhz;L te;J Nru;j;jy;ntspapypUe;J ntl;bf; nfhz;L te;J Nru;j;jy;ntspapypUe;J ntl;bf; nfhz;L te;J Nru;j;jy;ntspapypUe;J ntl;bf; nfhz;L te;J Nru;j;jy;ntspapypUe;J ntl;bf; nfhz;L te;J Nru;j;jy;
fpsprpuPbah> ,g;gpy;,g;gpy;> fhtpsha;> fhl;Lr;#upafhe;jp Nghd;w jhtu ,iyfspd;
,sk; jz;Lfs; ntl;lg;gl;Lg; gapu;nra; epyj;jpw;Ff; nfhz;L tug;gl;L kz;Zs;
Gijf;fg;gLfpd;wd.

taYf;Fg; gRk; ,iyfisg; grisahfg; gad;gLj;Jk;NghJ Muk;gg; gz;gLj;jypd;
NghNj ,l Ntz;Lk;. ,iyfs; cf;fyilAk; NghJ kz;zpYs;s iejurid
cwpQ;Rtjhy; my;yJ gapu; eLk;NghJ gRk; ,iyg;gris ghtpg;gJ mt;tsT
ey;yjy;y.

,iyg;grisahff; fLk; gr;irepwj; jhtuj; jputk; ghtpf;fg;gLk;. mNjNtis
fhgd;> iejurd; tpfpjk; Fiwe;j mtiu my;yJ nfhk;Nghrpw;Nw jhtuq;fSf;F
kpfr; rpwe;jjhFk;.

cyu;epiwapd; mbg;gilapy;
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2. gz;izg; gris2. gz;izg; gris2. gz;izg; gris2. gz;izg; gris2. gz;izg; gris
gz;izapYs;s tpyq;Ffspd; kyk;> rpWePu;> $sg;; nghUl;fs;> czthfg; ghtpj;J
kPjpahd Gw;fs;> kpUf czTfs; Nghd;w rpijtilaf; $ba gFjpfs; xU khj
fhyj;jpw;Ff; Ftpf;fg;gl;Lr; rpijtile;jgpd; grisahfg; ghtpg;gNj gz;izg;
grisahFk;.

,g;grisapd; $Wfs; gpd;tUk; fhuzpfspy; jq;fpAs;sd.
l tpyq;F tu;f;fk;
l tpyq;fpd; taJ
l nfhLf;fg;gLk; czT
l Nghriz Nrfupf;fg;gLk; ,lk;

ed;F rpijtile;j gz;izg; grisiar; rpwe;j Nrjdg;grisahfg; ghtpf;fyhk;.

tpyq;Fg;gris tpyq;Fg;gris tpyq;Fg;gris tpyq;Fg;gris tpyq;Fg;gris / tpyq;Ff;fopTfs;tpyq;Ff;fopTfs;tpyq;Ff;fopTfs;tpyq;Ff;fopTfs;tpyq;Ff;fopTfs;
fytLf;F Kiwapy; Nfhoptsu;g;Gj; jtpu Vida Kiwfspy; fopTfis
ntt;Ntwhfr; Nrfupf;f KbahJ. gz;izg; grisapYk; ghu;f;f kpUfg; grisapy;
gapu;g; Nghriz mjpfKs;sJ.

Nfhopf;$l;Lf; fd$sk;Nfhopf;$l;Lf; fd$sk;Nfhopf;$l;Lf; fd$sk;Nfhopf;$l;Lf; fd$sk;Nfhopf;$l;Lf; fd$sk;
,it ,U tifg;gLk;.
l ,iwr;rpf; NfhopfSf;fhd fd$sk;
,f;fd$skhdJ nghJthf 32 - 40 ehl;fspy; khw;wg;gLfpd;wJ.

l l l l l Kl;ilf; Nfhopf;$l;Lf; fd$sk;Kl;ilf; Nfhopf;$l;Lf; fd$sk;Kl;ilf; Nfhopf;$l;Lf; fd$sk;Kl;ilf; Nfhopf;$l;Lf; fd$sk;Kl;ilf; Nfhopf;$l;Lf; fd$sk;
Kl;ilap;Lk; Nfhopfspd; fd$sk;> kyk;> czTg; nghUl;fs;> ,wf;if Nghd;wit

xU tUlj;jpw;F Nkw;gl;l fhyj;jpd; gpd;dNu Nrfupf;fg;gLfpd;wd. MapDk;> ,it
,iwr;rpf; Nfhopapd; fd$sj;ijtplg; Nghrizapy; $bajhFk;.

ml;ltiz 4.8 ml;ltiz 4.8 ml;ltiz 4.8 ml;ltiz 4.8 ml;ltiz 4.8 : : : : : gytpj gz;izg;gris tiffspy; mlq;fpAs;s Nghriz msTfs;gytpj gz;izg;gris tiffspy; mlq;fpAs;s Nghriz msTfs;gytpj gz;izg;gris tiffspy; mlq;fpAs;s Nghriz msTfs;gytpj gz;izg;gris tiffspy; mlq;fpAs;s Nghriz msTfs;gytpj gz;izg;gris tiffspy; mlq;fpAs;s Nghriz msTfs;

gz;izg; gris Nghriz msT ^fdyLg;gpy; cyu;j;jpa gpd; epiwapd; %)

N P K

vUikr;rhzk; 0'75 0'2 2'0
gRtpd; rhzk; 1'83 0'49 1'62
gRtpd; rpWePu; 2'5 0'05 2'12
Ml;Lg;gpOf;if 1'33 0'30 1'39
gd;wpf; fopT 2'82 1'17 1'49
Nfhop vU 3'33 1'36 1'80
gz;izg;gris 0'80 0'18 0'61

3. $l;nlU3. $l;nlU3. $l;nlU3. $l;nlU3. $l;nlU
kdpjdpd; %yk; fl;Lg;gLj;jg;gl;l epiyikfspy; Ez;zq;fpfs; %yk; gFjpahf
cf;fyilar; nra;ag;gl;l vUNt $l;nlUthFk;. ,q;F Ez;zq;fpfs;
njhopw;gLtjw;Fr; rhjfkhd epiyikiaf; nfhLg;gJld; ,q;F cz;lhFk;
thAf;fis ntspNaw tplhJ ghJfhj;J fdpathf;fk; nra;jy; Ntz;Lk;. ,jd;NghJ
,aw;ifahff; $l;nlU jahupj;jy; eilngwhJ. kdpjdpd; nraw;ghL
mtrpakhfpd;wJ. ,aw;ifahf Nrjdg; nghUl;fs; gpupifaile;J cUthFk;
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cf;fy; $l;nlU md;W.
$l;nlUj; jahupg;Gr; nraw;ghLfs; fhw;wpd;wpa epiy> fhw;Ws;s epiy vd
,Utifapy; Nkw;nfhs;sg;gLfpd;wd. MapDk;> fhw;Ws;sNghJ tpiuthfg;
gpupifailtJld; Ju;ehw;wKk; FiwthFk;. fhw;wpd;wpa epiyapy; er;Rj;jd;ikahd
mkpyq;fSk; vjpyPd; Nghd;w $l;Lr; Nru;itfs; cUthjw;Fk; ,lKs;sjhy;
fhw;Ws;s epiyapy; $l;nlU jahupj;jNy rpwe;j KiwahFk;.

fhw;Ws;s Kiwapd; fPo; $l;nlU jahupg;G Kiwfs;fhw;Ws;s Kiwapd; fPo; $l;nlU jahupg;G Kiwfs;fhw;Ws;s Kiwapd; fPo; $l;nlU jahupg;G Kiwfs;fhw;Ws;s Kiwapd; fPo; $l;nlU jahupg;G Kiwfs;fhw;Ws;s Kiwapd; fPo; $l;nlU jahupg;G Kiwfs;
1. Ftpay; Kiw
2. Fop Kiw
3. kpifntg;g Kiw
4. gPg;gh Kiw
5. rpWKiw (NtypKiw)

Ftpay; KiwFtpay; KiwFtpay; KiwFtpay; KiwFtpay; Kiw
,k;Kiwapy; $Ljyhd $l;nlUitg; ngw;Wf;nfhs;syhk;.

       cU 4.6 : Ftpay; Kiw  cU 4.6 : Ftpay; Kiw  cU 4.6 : Ftpay; Kiw  cU 4.6 : Ftpay; Kiw  cU 4.6 : Ftpay; Kiw

Fop KiwFop KiwFop KiwFop KiwFop Kiw
,J Ftpay; Kiwapd; jiyfPohd KiwahFk;.

kpifntg;g Kiwkpifntg;g Kiwkpifntg;g Kiwkpifntg;g Kiwkpifntg;g Kiw

Nrjd kPjpf;fyitnahd;wpd; tpiuthd

gpupiff;Fr; rhu;gstpy; mjpf fhgd; nfhz;l

itf;Nfhy;> kuj;J}s; Nghd;wtw;wpd; ,uz;L

gFjpfSld; iejurd; $ba fyitfshd

mtiuaq;fs;> tpyq;F vr;rq;fs; Nghd;wtw;wpd;

xU gFjp fye;J itf;fg;gLk; jhtu ,iyfs;

rpwpa Jz;Lfshf ntl;bf; FtpaYld;

fyf;fg;gLk;.

,f;fyit ,uz;L thuq;fSf;Ff; Ftpayhf;fp itf;fg;gLk;. ehd;fhk;> Vohk;>

gj;jhk; ehl;fspy; ,f;Ftpay; Gul;lg;gly; Ntz;Lk;. Muk;gj;jpYk; Gul;lg;gLk;

xt;nthU re;ju;jg;gj;jpYk; NghjpasT ePu; Nru;f;fg;gl Ntz;Lk;. Ftpayhf;fg;gl;l

ehl; njhlf;fk; ,uz;L thuq;fspd; gpd; $l;nlU ghtpf;Fk; epiyapy; ,Uf;Fk;.

cU 4.8 : kpif ntg;gKiwcU 4.8 : kpif ntg;gKiwcU 4.8 : kpif ntg;gKiwcU 4.8 : kpif ntg;gKiwcU 4.8 : kpif ntg;gKiw

cU 4.7 : FopKiwcU 4.7 : FopKiwcU 4.7 : FopKiwcU 4.7 : FopKiwcU 4.7 : FopKiw
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gPg;gh KiwgPg;gh KiwgPg;gh KiwgPg;gh KiwgPg;gh Kiw
glj;jpy; fhl;bathW gPg ;ghtpd; mbg;gFjpapy; Jis
,lg;gl;bUf;Fk;. Nrjdg; nghUl;fis ,jd; Nkw;gFjpahy;
cs;Ns ,l;L jb xd;wpdhy; ed;F mkj;j Ntz;Lk;. G+r;rpfs;
cl;nry;tijj; jLg;gjw;F gP;g;ghtpd; thia %b xd;wpdhy; %l
Ntz;Lk;. Nkw;gFjpahy; gPg;ghit epug;Gtjdhy; gPg;gh epuk;gpaJk;
NkypUe;J fPohf mku;j;jg;gLtjdhy; $l;nlUthf;fg;gl;l
nghUl;fs; gPg;ghtpd; fPo;g;gFjpahy; ntspNaw;wg;gLk;.

           cU 4.9 : gPg;gh KiwcU 4.9 : gPg;gh KiwcU 4.9 : gPg;gh KiwcU 4.9 : gPg;gh KiwcU 4.9 : gPg;gh Kiw

$ilKiw$ilKiw$ilKiw$ilKiw$ilKiw
gPg;gh Kiwiag; Nghd;wjhFk;. elg;gl;Ls;s jbfSf;fpilahy;
$l;nlUit mfw;wyhk;.

              cU 4.10 : $il KiwcU 4.10 : $il KiwcU 4.10 : $il KiwcU 4.10 : $il KiwcU 4.10 : $il Kiw

$l;nlUj; jahupg;Gr; nrad;Kiw$l;nlUj; jahupg;Gr; nrad;Kiw$l;nlUj; jahupg;Gr; nrad;Kiw$l;nlUj; jahupg;Gr; nrad;Kiw$l;nlUj; jahupg;Gr; nrad;Kiw
$l;nlU jahupg;gjw;fhd ,lk; fhw;W> kio> #upa xsp vd;gtw;wpypUe;J
ghJfhf;fg;gl;ljhf ,Uf;f Ntz;Lk;. mjpf $l;nlU Njitg;gLtjhy; Nghf;Ftuj;Jg;
gpur;rpidapypUe;J tpLgLtjw;F gz;izf;F mz;ikapy; my;yJ gz;izapDs;
,t;tplk; njupTnra;ag;glNtz;Lk;. mfyk; 1.5 - 2 kPl;lUk; jahupf;f vjpu;ghu;f;Fk;
$l;nlUtpd; msTf;fhd ePsKs;s ,lk; mse;J NtWgLj;jpf; nfhs;s Ntz;Lk;.
Vnddpy;> $l;nlUf; Ftpay; kpjpglhky; mjid fyf;ff;$ba Ftpanyhd;iw
jahupg;gjw;fhFk;. $l;nlUf; FtpaYf;F cl;gLk; epyj;jpy; fisfs; mfw;wg;gLk;.
Nky;kz; ed;F gz;gLj;jg;gl;L ,yFthf;fg;gLk;. $l;nlUtpd; fPo;g;gilahdJ
,g;gilAld; ed;F njhlu;GgLtjhy; ,t;thW kz; ,yFgLj;jg;gLjy; mtrpakhFk;.
cyu; tyaj;jpy; kiofhyq;fspy; $l;nlU jahupj;jy; FopapDs; nra;ag;gbDk;
<u tyaj;jpy; ,k;Kiw nghUj;jkw;wjhFk;. FopapDs; ePu; Njq;FtNj ,jw;fhd
fhuzkhFk;. ,jdhy; <u tyaj;jpw;F Ftpay; KiwNa rpwe;jjhFk;.

1. $l;nlU jahupg;gjw;F cfe;j nghUl;;fisr; Nrfupj;jy;1. $l;nlU jahupg;gjw;F cfe;j nghUl;;fisr; Nrfupj;jy;1. $l;nlU jahupg;gjw;F cfe;j nghUl;;fisr; Nrfupj;jy;1. $l;nlU jahupg;gjw;F cfe;j nghUl;;fisr; Nrfupj;jy;1. $l;nlU jahupg;gjw;F cfe;j nghUl;;fisr; Nrfupj;jy;
vy;yhr; Nrjdg; nghUl;fisAk; $l;nlUthf khw;w KbAkhapDk; rpy Nrjdg;
nghUl;fis ,t;thW nra;aKbahJ. (c-k; : rpul;il> gyifj;Jz;Lfs;> fljhrp)
$l;nlU jahupg;gpy; ghtpf;Fk; rpy nghUl;fs; gpd;tUkhW.

%yg;nghUl;fs;%yg;nghUl;fs;%yg;nghUl;fs;%yg;nghUl;fs;%yg;nghUl;fs;
itf;Nfhy; - Nghrizg; ngWkhdk; FiwT
fisfs; - tpj;Jf;fSldhd jhtuq;fs; rpwe;jd;W
tpyq;Ff; fopTfs; - N ck; K ck; mjpfk; cz;L
gapu; kPjpfs; - Nghrizg; ngWkhdk; FiwT
Gw;fs; - N ck; K ck; eLj;ju mstpy; cs;sJ
mfd;w ,iynfhz;l jhtug; gFjp - Nghrizg; ngWkhdk; mjpfk;
mtiuaq;fs; - Nghrizg; ngWkhdk; mjpfk;
Nky; kz; - Ez;zq;fpfis toq;Fk; %ykhfj; njhopw;gLk;
kuj;J}s; - iejurd; FiwT
kur;rhk;gy; - N mjpfk;> pH msitg; gupghypf;Fk;
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2. Nrjdg; nghUl;fisr; rpW Jz;Lfshf ntl;Ljy;2. Nrjdg; nghUl;fisr; rpW Jz;Lfshf ntl;Ljy;2. Nrjdg; nghUl;fisr; rpW Jz;Lfshf ntl;Ljy;2. Nrjdg; nghUl;fisr; rpW Jz;Lfshf ntl;Ljy;2. Nrjdg; nghUl;fisr; rpW Jz;Lfshf ntl;Ljy;
ngupa ,iyfSs;s fpisj;Jz;Lfs;> Nrhsj;jz;L Nghd;wtw;iw rpW Jz;Lfshf
ntl;l Ntz;Lk;. ,jdhy; fyj;jy; ,yFthtJld; fhw;W}l;lKk; rpwg;ghFk;.
mj;Jld; Ez;Zapu;fs; njhopw;gLtjw;fhd Nkw;gug;gsTk; mjpfupf;Fk;.

3. $l;nlU jahupg;Gf;fhd Muk;gf; fyit jahupj;jy;3. $l;nlU jahupg;Gf;fhd Muk;gf; fyit jahupj;jy;3. $l;nlU jahupg;Gf;fhd Muk;gf; fyit jahupj;jy;3. $l;nlU jahupg;Gf;fhd Muk;gf; fyit jahupj;jy;3. $l;nlU jahupg;Gf;fhd Muk;gf; fyit jahupj;jy;
,jw;fhf gioa $l;nlUitr; rpwpjsT ePupy; fiuj;J mjpy; cld; khl;Lr;
rhzk;> rhk;gy; vd;gd Nru;f;fg;gLk;. ($l;nlU cw;gj;jpahtjw;Fj; Njitahd
Ez;zq;fpfspd; fyit ,jd;%yk; fpilf;Fk;. ,jw;Fr; rhzk; Nru;g;gjhy; iejurd;
NrUk;. rhk;gyhy; pH msT fl;Lg;gLj;jg;gLk; ;. $l;nlU jahupg;gjw;F
gad;gLj;jg;gLk; nghUl;fspd; fhgd;> iejurd; tpfpjk; khWgl;ljhFk;. kuj;J}s;>
Nrhsj;jz;L> itf;Nfhy; Mfpatw;wpd; C/N  tpfpjk; cau;thf cs;sNjhL
rpijtiltjw;Fk; fhyk; vLf;fpd;wJ. kpUf vr;rk;> mtiuaq;fspd; jhtug;
gFjpfspd; C/N tpfpjk; FiwthdjhFk;. Mifahy; rpwpjsT A+upah Nru;g;gjhy;
Ez;Zapu;fSf;Fr; rhjfkhd msT C/N tpfpjk; cz;lhfp> rpijtiljy; tPjj;ij
$l;lyhk;. Ez;Zapu;fSf;Fr; rhjfkhd C/N tpfpj tPr;R 4 - 9 ,ilg;gl;ljhtJld;
Nky; kz;zpd; C/N tpfpj msT 10 - 12 MFk;.

4. $l;nlU %yg;nghUl;fisf; Ftpay; my;yJ FopapDs; mLf;Fjy;4. $l;nlU %yg;nghUl;fisf; Ftpay; my;yJ FopapDs; mLf;Fjy;4. $l;nlU %yg;nghUl;fisf; Ftpay; my;yJ FopapDs; mLf;Fjy;4. $l;nlU %yg;nghUl;fisf; Ftpay; my;yJ FopapDs; mLf;Fjy;4. $l;nlU %yg;nghUl;fisf; Ftpay; my;yJ FopapDs; mLf;Fjy;
jahu;nra;ag;gl;l $l;nlUf; fyitiaf; Fopapy; my;yJ Nky;kz;zpy;
gilgilahfj; jsu;thf mLf;fp Muk;gf;fyitia xt;nthU gilapYk; ed;F
njspf;f Ntz;Lk;. jsu;thf mLf;Ftjdhy; fhw;Nww;wk; rpwg;gilAk;. Muk;gf;
fyit ,LtJ ghy; jpiuar; nra;tjw;F ciw Nru;g;gjw;F xj;jjhFk;. Muk;gf;
fyitahy; $l;nlU cf;fyiljYf;Fj; Njitahd Ez;Zapu;fisr; rPuhf
toq;Fjy; eilngWk;. ,jw;F Nkyjpfkhff; $l;nlUf; FtpaYf;F ePu; toq;FjYk;
eilngWk;. ,t;thW $l;nlUf; fyitg; gilfs; <uypg;ghf mLf;fg;gLtjhy;
nehjpj;jw; nraw;ghL ed;F eilngw;W fhNghitjNuw;whf khw;wilfpd;wd.
,jdhy; Ez;Zapu; njhopw;ghL mjpfupj;J> $l;nlUf; Ftpaypd; ntg;gepiy
mjp;fupf;Fk;. ,jdhy; fynkd;rt;T rpijtile;J fyr;rhW ntspNaw;wg;gl;L
Ez;Zapu; njhopw;ghL Nkd;NkYk; mjpfupj;J ntg;gepiy mjpfupg;gjdhy; Nrjdg;
nghUl;fspYs;s Neha;f;fhuzpfs;> G+r;rp gPilfs; Mfpad moptilAk;.

5. $l;nlUf; Ftpaiy %Ljy;5. $l;nlUf; Ftpaiy %Ljy;5. $l;nlUf; Ftpaiy %Ljy;5. $l;nlUf; Ftpaiy %Ljy;5. $l;nlUf; Ftpaiy %Ljy;
$l;nlUf;Ftpay; mLf;fg;gl;lgpd; Nky;kz; gil xd;wp;dhy; my;yJ fWg;Gep;w
nghypj;jPdhy; %Ljy; Ntz;Lk;. ,jdhy; $l;nlUf; Ftpay; cyu;tJ jLf;fg;gLk;.
mj;Jld; $l;nlU cf;Fk;NghJ cz;lhFk; thAf;fs; (cjh : iejurd;) ,k;
kz;gilapy; cs;s Ez;zq;fpfspdhy; ntspNaw tplhJ ghJfhj;J
fdpathf;fkhfpd;wJ.

6. $l;nlUf; Ftpaypy; jbnahd;iw cl;GFj;jy;6. $l;nlUf; Ftpaypy; jbnahd;iw cl;GFj;jy;6. $l;nlUf; Ftpaypy; jbnahd;iw cl;GFj;jy;6. $l;nlUf; Ftpaypy; jbnahd;iw cl;GFj;jy;6. $l;nlUf; Ftpaypy; jbnahd;iw cl;GFj;jy;
$l;nlUf; Ftpaiyj; jahupj;J Kbe;jJk; Kid $uhd ePz;l jbnahd;iw
$l;nlUf; FtpaypDs; nrYj;j Ntz;Lk;. 2 - 3 ehl;fspd; gpd; ,j;jbia
ntspNa vLj;J cldbahf mijf; ifahy; gpbj;Jg; ghu;f;f Ntz;Lk;. mg;NghJ
mj;jb ntg;gkhf ,Ug;gpd; $l;nlU cf;fyiljy; ntw;wpfukhf Muk;gkhfp
cs;sJ vdyhk;. gy ehl;fSf;F ,t;thW jbiar; nrYj;jp guPl;rpf;f Ntz;Lk;.
,t;thW $l;nlUf; Ftpaypy; gy kl;lq;fspy; guPl;rpg;gjhy; Ftpaypd;
cs;epiyikia mwpe;J nfhs;s Kbfpd;wJ. jbahdJ cyu;thf ,Ug;gpd;
$l;nlUf; FtpaYf;F ePu; Nru;f;f Ntz;Lk;. jbahdJ ntg;gkhf ,y;yhtpby;
$l;nlUf; Ftpaypy; Ez;Zapu; njhopw;ghL Muk;gpf;ftpy;iy vd;gjhFk;. jbapy;
ntz;G+Q;rzk; ,Ug;gpd; Rl;nlUf; FtpaypDs; G+Q;rzk; tsu;e;Js;sJ vd;gijf;
fhl;Lk;. ,t;thW Vw;gLtJ ePu; Nghjhikahy; $l;nlU cf;fyilaj; Njitahd
Ez;Zapu;j; njhopw;ghL Muk;gpf;ftpy;iy vd;gjhFk;.
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     cU 4.11 : $l;nlUf; Ftpaypy; jb ,lg;gl;Ls;s tpjk;cU 4.11 : $l;nlUf; Ftpaypy; jb ,lg;gl;Ls;s tpjk;cU 4.11 : $l;nlUf; Ftpaypy; jb ,lg;gl;Ls;s tpjk;cU 4.11 : $l;nlUf; Ftpaypy; jb ,lg;gl;Ls;s tpjk;cU 4.11 : $l;nlUf; Ftpaypy; jb ,lg;gl;Ls;s tpjk;

7. $l;nlUf; Ftpaiyg; Gul;Ljy;7. $l;nlUf; Ftpaiyg; Gul;Ljy;7. $l;nlUf; Ftpaiyg; Gul;Ljy;7. $l;nlUf; Ftpaiyg; Gul;Ljy;7. $l;nlUf; Ftpaiyg; Gul;Ljy;

$l;nlUf; Ftpay; jahupj;J 3 thuq;fspd; gpd; Kjy; Gul;Ljy; nra;ag;gl

Ntz;Lk;. ,jd;NghJ cf;fyile;j> cf;fyilahj ghfq;fs; ed;F fyf;fg;gl

Ntz;Lk;. ,jdhy; Ez;zq;fpfs; rPuhfg; gug;gg;gLk;. fhw;Nwhl;lKk; rPuilAk;.

ntg;gKk; gupghypf;fg;gLk;. ,e;jg;Gul;lypd; NghJ ePu; njspf;f Ntz;Lk;. Kjw;Gul;ly;

nra;J %d;W thuq;fspd; gpd; kPz;Lk; Gul;l Ntz;Lk;. ,jd;NghJ fdpaq;fs;

cUthfp $l;nlUf; Ftpaypd; fl;likg;G rpwg;ghff; fhzg;gLk;. $l;nlUf;

FtpayhdJ fWg;G epwkile;J nkd;ikahd fl;bfshff; fhzg;gLk;. ,jd;NghJ

,f;$l;nlUtpy; GJtpj kznkhd;Wk; ,Uf;Fk;.

etPd $l;nlUj; jahupg;G Kiwfs;etPd $l;nlUj; jahupg;G Kiwfs;etPd $l;nlUj; jahupg;G Kiwfs;etPd $l;nlUj; jahupg;G Kiwfs;etPd $l;nlUj; jahupg;G Kiwfs;

1. ghiwg; nghRNgw;Wr; Nru;f;fg;gl;l $l;nlU

2. kz;GO gad;gLj;jg;gl;l $l;nlU

3. EM $l;nlU

ghiwg; nghRg;Ngw;W Nru;f;fg;gl;l $l;nlUghiwg; nghRg;Ngw;W Nru;f;fg;gl;l $l;nlUghiwg; nghRg;Ngw;W Nru;f;fg;gl;l $l;nlUghiwg; nghRg;Ngw;W Nru;f;fg;gl;l $l;nlUghiwg; nghRg;Ngw;W Nru;f;fg;gl;l $l;nlU

Nrjdg; nghUl;fSld; ghiwg; nghRg;Ngw;Wk; Nru;f;fg;gl;Lj; jahupf;fg;gLk; $l;nlU

KiwahFk;. ,jpy; rhjhuz $l;nlUit tpl nghRguR mjpfkhff; fhzg;gLk;.

kz;GO gad;gLj;jg;gl;l $l;nlUkz;GO gad;gLj;jg;gl;l $l;nlUkz;GO gad;gLj;jg;gl;l $l;nlUkz;GO gad;gLj;jg;gl;l $l;nlUkz;GO gad;gLj;jg;gl;l $l;nlU

kz;GO %yk; jahupf;fg;gLk; Nrjdg;grisahFk;.

jahupg;G Kiwjahupg;G Kiwjahupg;G Kiwjahupg;G Kiwjahupg;G Kiw

Muk;gj;jpy; Gw;fisAk; mtiuaq;fisAk; rpWJz;Lfshf ntl;b xU thukstpw;F

Ftpj;J njd;Ndhiyahy; %l Ntz;Lk;. ,jw;F Eudrinus vDk; kz;GO ,dk;

gad;gLj;jg;gLk;. E}whapuk; kz;GOf;fs; xU khjj;jpDs; 12 njhd; (kz;GO

gad;gLj;jg;gl;l) $l;nlUit cUthf;Fk;.

jb

Gy;

Nky;kz; gil

rhk;gy;

Nky; kz;

tpyq;Fg; gris

jhtu ,iy
Kjpu; ;e;j jhtu

gFjpfs;

1.5m
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,k;Kiwapy; gPg;ghit my;yJ rPnke;jpahy;

jahupf;fg;gl;l jhq;fpiag; gad;gLj;jyhk;.

rPnke;Jj; jhq;fpia ed;F Jg;guTnra;J 7.5 - 8

cm jbg;Gf;F nrq;fw; Jz;Lfis mLf;f Ntz;Lk;.

mjd; Nky; 7.5 cm msTs;s kzw; jl;nlhd;iw

,lNtz;Lk;. kzw;jl;bd; Nky; cld; rhzk;

15cm msT gilnahd;iw ,lNtz;Lk;. gpd; ed;F

ePu ; ,lNtz;Lk;. ,jd;NghJ kz;GOf;fs;

Nru;f;fg;gLk;. jhq;fpia njd;Ndhiyahy;

%btplNtz;Lk;. ,jd;NghJ jhq;fpapd; <uypg;G

(85 - 90% ,Uf;FkhW) gupghypf;f Ntz;Lk;. ,y;yhtpby; kz;GOthdJ

mt;tplj;ijtpl;Lr; nrd;Wtplyhk; my;yJ vWk;Gfs; cl;Gfyhk;.

xU khj fhyj;jpd; gpd; kz;GOf;fs; tpiuthfg;

ngUf;fkile;J Nrjdg; nghUl;fis cf;fyilar;

nra;jy; mjpfupf ;Fk;. ,jd;NghJ xU khj

fhyj;jpd;gpd; xU thuksT Ftpf;fg;gl;l Gw;fisAk;

Nrjdg; nghUl;fisAk;  cf;fpa khl;nlU

Mfpatw;iwAk; Nru;f;f Ntz;Lk;. gpd;G ,g;gilia

ed;F eidAk; tifapy; ePu; tpl;l gpd; jhq;fpia

njd;Ndhiyahy; %btpl Ntz;Lk;. <uypg;ig

njhlu;e;J NgZtjhy; tpiuthf cf;fyiljiy

Vw;gLj;jyhk;. xU khjj;jpd; gpd; ,f;$l;nlUitg;

gad;gLj;jyhk;.

EM $l;nlU$l;nlU$l;nlU$l;nlU$l;nlU

kdpjDf;F ed;ik gaf;Fk; rpy Ez;Zapu;j; njhFjpfis NtWgLj;jp> mtw;iw

tsur;nra;J me;Ez;zq;fpfs; cs;s fiuriy Clfkhfg; ghtpj;J EM $l;nlU

jahupf;fg;gLk;. kp;Ufg; gz;izapy; Vw;gLk; Ju;ehw;wj;ij mfw;Wtjw;F ,t; EM

fiuriyg; gad;gLj;jyhk;. Muk;g Clfk; jahupf;Fk;NghJ ,f;fyitiaf;

Fwpg;gpl;l tpfpjj;jpy; jahupj;Jf; nfhs;s Ntz;Lk;. xU yPw;wu; ePUf;F EM

fiury; xU kp;y;ypyPw;wUld; fUg;gk;ghzp xU kpy;ypyPw;wiuAk; xU gpshj;jpf;Fg;

Nghj;jypypl;L> ed;F fyf;fp 2 kzpj;jpahyj;jpd; gpd; 24 kzpj;jpahyj;jpw;F Kd;

nra;if gz;zg;gl;l gapu;fs; ed;F eidAk; tz;zk; njspf;f Ntz;Lk;.

,t;thW jahupf;fg;gl;l $l;nlUit <uypg;ghf itj;jpUf;f Ntz;Lk;. $l;nlU

xU gpbia ifapy; vLj;J mOj;Jk; NghJ tpuy;fspd; eLtpy; ePu; tbtjhapd;

ePupd; msT $Ljy; vd;gijAk; cUz;ilahfhky; cjpu;fpd;wjhapd; ePupd;msT

NghjhJ vd;gijAk; ePu; tbahky; cUz;ilahf ,Ue;jhy; ePu; rupahd msT

cs;sJ vdTk; nfhs;syhk;. ,t;thW jahupf;fg;gl;l $l;nlUit %b itg;gjhy;

ePz;l ehl;fSf;Fg; Ngzpg;ghJfhf;fyhk;.

Nrjdj; jputg; gris jahupj;jy;Nrjdj; jputg; gris jahupj;jy;Nrjdj; jputg; gris jahupj;jy;Nrjdj; jputg; gris jahupj;jy;Nrjdj; jputg; gris jahupj;jy;

jhtug; Nghrizapy; Nrjdj; jputg;gris tiffSk; ghtpf;fg;gLfpd;wd. ,r;Nrjdj;

cU 4.13 : rPnke;Jj; jhq;fpcU 4.13 : rPnke;Jj; jhq;fpcU 4.13 : rPnke;Jj; jhq;fpcU 4.13 : rPnke;Jj; jhq;fpcU 4.13 : rPnke;Jj; jhq;fp

njd ; Ndhiyfshy ;  %lg ;njd ; Ndhiyfshy ;  %lg ;njd ; Ndhiyfshy ;  %lg ;njd ; Ndhiyfshy ;  %lg ;njd ; Ndhiyfshy ;  %lg ;

gl;Ls;s tpjk;gl;Ls;s tpjk;gl;Ls;s tpjk;gl;Ls;s tpjk;gl;Ls;s tpjk;

 cU 4.12 : Gw;fs;> mtiuaq;fs;cU 4.12 : Gw;fs;> mtiuaq;fs;cU 4.12 : Gw;fs;> mtiuaq;fs;cU 4.12 : Gw;fs;> mtiuaq;fs;cU 4.12 : Gw;fs;> mtiuaq;fs;

     njd;Ndhiyfshy; %lg;gl;Ls;s tpjknjd;Ndhiyfshy; %lg;gl;Ls;s tpjknjd;Ndhiyfshy; %lg;gl;Ls;s tpjknjd;Ndhiyfshy; %lg;gl;Ls;s tpjknjd;Ndhiyfshy; %lg;gl;Ls;s tpjk;
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jputg; grisfs; gy Kiwfspy; jahupf;fg;gLfpd;wd.
tpyq;Fg; grisiaAk; jhtu ,iyiaAk; ghtpj;Jj; jputg;gris jahupj;jy;tpyq;Fg; grisiaAk; jhtu ,iyiaAk; ghtpj;Jj; jputg;gris jahupj;jy;tpyq;Fg; grisiaAk; jhtu ,iyiaAk; ghtpj;Jj; jputg;gris jahupj;jy;tpyq;Fg; grisiaAk; jhtu ,iyiaAk; ghtpj;Jj; jputg;gris jahupj;jy;tpyq;Fg; grisiaAk; jhtu ,iyiaAk; ghtpj;Jj; jputg;gris jahupj;jy;
• grisciw my;yJ Jzpahy; jahupf;fg;gl;l ciwapd; 3/4 gFjpia gpd;tUk;

nghUl;fshy; epug;g Ntz;Lk;.
•  <ukhd tpyq;Fg;gris
•  gRikahd jhtu ,iy
•  rpwpjsT $l;nlU

• ciwapd; thia %b 23 l nfhs;ssTs;s gPg;gh (mz;zsthf) xd;wp;Ds; ,lNtz;Lk;.
• igahdJ gPg;ghtpDs; ,Ug;gjw;F ngupa fy;nyhd;iw ciwapd; Nky; itf;f

Ntz;Lk;.
• gPg;ghit ePuhy; epug;gp %btpl Ntz;Lk;.
• 3 thuj;jpd; gpd; ciwiag; gPg;ghtpypUe;J ntspNa vLf;f Ntz;Lk;.
• ehshe;jk; fyit nfhz;l ciwiaf; FYf;Ftjd; %yk; fyf;ff;$bajhf

,Uf;Fk;. rpwpa thAf;Fkpo;fs; cz;lhtjpypUe;J fyit cz;lhfpAs;sJ
vd;gij mwpe;J nfhs;syhk;. ,f;fyitia xU khjj;jpw;F Nky; gPg;ghtpDs;
itj;jpUe;jhy; mjd; juk; FiwtilAk;.

ghtpf;Fk; Kiwghtpf;Fk; Kiwghtpf;Fk; Kiwghtpf;Fk; Kiwghtpf;Fk; Kiw
• ePu; 4 - 6 gFjpf;F gPg;ghtpYs;s jputj;jpd; xU gFjpiar; Nru;f;f Ntz;Lk;.
• jhtuj;jpy; glhJ jhtuNtUf;Fj; jputj;ijj; njspf;f Ntz;Lk;.
• gapu; elg;gl;L my;yJ tpij Kisj;J 2 - 3 thuq;fspd; gpd; jputj;ijj;

njspf;fTk;. kPz;Lk; 3 - 4 thuq;fspd; gpd; gap;upd; NtUf;Fj; njspf;fTk;.
• ghtpf;Fk;NghJ gPg;ghtpy; cs;s jputj;jpy; 1/3 gFjpia kPjg;gLj;jp kPz;Lk;

GJg;nghUl;fis Kjy; gbKiwapypUe;J nraw;gLj;jTk;.

Nrjdg;gris jahupg;gjw;Fg; nghUj;jkhd jhtuq;fspd; ,ay;Gfs;Nrjdg;gris jahupg;gjw;Fg; nghUj;jkhd jhtuq;fspd; ,ay;Gfs;Nrjdg;gris jahupg;gjw;Fg; nghUj;jkhd jhtuq;fspd; ,ay;Gfs;Nrjdg;gris jahupg;gjw;Fg; nghUj;jkhd jhtuq;fspd; ,ay;Gfs;Nrjdg;gris jahupg;gjw;Fg; nghUj;jkhd jhtuq;fspd; ,ay;Gfs;
• tpiuthd tsu;r;rp nfhz;ljhf ,Uj;jy;.
• tpiuthd ,iy cUthf;Fk; jd;ik.
• $ba iejurd; msitf; nfhz;ljhf ,Uj;jy;. (C/N tpfpjk;) c-k; : fhl;Lr;

#upafhe;jp> fpsphprPbah
• tpiutpy; rpijtilaf; $ba ,iyfisf; nfhz;bUj;jy;.
• fj;jupf;ff; $ba jhtukhf ,Uj;jy;.
• G+r;rpgPilfSf;F vjpu;g;Gilajhf ,Uj;jy;.
• kz;zpd; gue;j pH tPr;Rf;Fj; jhf;Fg;gpbf;ff; $bajhf ,Uj;jy;.

kPdpd; fopTg; nghUl;fisg; gad;gLj;jpj; jputg;gris jahupj;jy;kPdpd; fopTg; nghUl;fisg; gad;gLj;jpj; jputg;gris jahupj;jy;kPdpd; fopTg; nghUl;fisg; gad;gLj;jpj; jputg;gris jahupj;jy;kPdpd; fopTg; nghUl;fisg; gad;gLj;jpj; jputg;gris jahupj;jy;kPdpd; fopTg; nghUl;fisg; gad;gLj;jpj; jputg;gris jahupj;jy;
jahupf;Fk; Kiwjahupf;Fk; Kiwjahupf;Fk; Kiwjahupf;Fk; Kiwjahupf;Fk; Kiw
• kPdpd; fopTfis my;yJ czTf;Fg;gpd; kPjpahd gFjpfisf; fz;zhb

Nghj;jy; xd;wpy; my;yJ ghj;jpunkhd;wpy; ,Lf.
• NghjpasT ePiutpl;L G+r;rpfs; Nghd;wtw;wpypUe;J ghJfhg;gjw;fhf ghj;jpuj;jpd;

thia Jzpj;Jz;L xd;wpdhy; %lTk;.
• ghj;jpuj;ij 2 - 3 khjq;fSf;F nehjpf;fr; nra;tjw;F #lhd ,lnkhd;wpy;

itf;f.
• ,f;fhyk; Kbe;jJk; gpd;tUtdtw;iw ed;F mtjhdpf;fTk;.

•  ePu; Nkw;gug;gpy; kpjf;ff;$ba fdpag;gjhu;j;jq;fisf; nfhz;l vz;nza;
•  ghj;jpuj;jpd; mbapy; cs;s kPd; Ks;SfSk; nrjpy;fSk;

• jputj;jpYs;s kPd; vz;nzia mfw;Wq;fs;.
• kPd; vz;nza; 250 ml I 22.5 l ePUld; Nru;j;Jf; fyf;fTk;.
• ,j;jputj;ij jhtuj;jpd; Ntu;fSf;F my;yJ ,iyfspd; Nky; tp;rpwyhk;.
• kPjpahf cs;s fyitiaf; fhatpl;L cyu;j;jp kz;Zld; fye;J tplNtz;Lk;.

,f;fiurypd; Kf;fpaj;Jtk;,f;fiurypd; Kf;fpaj;Jtk;,f;fiurypd; Kf;fpaj;Jtk;,f;fiurypd; Kf;fpaj;Jtk;,f;fiurypd; Kf;fpaj;Jtk;
• ,k; kPd;fspy; fhzg;gLk; Gjuk; mkpNdhmkpykhf khwp jhtu ,iyfspdhYk;>
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Ntu;fspdhYk; mfj;JwpQ;rYf;F ,yFthd mad;fshf khwpf; fhzg;gly;.
• mjpfkhd Ez; %yfq;fs; ,f;fiurypy; fhzg;gly;.

• ,f;fiury; grisahf kz;Zf;Fr; Nru;f;fg;gl;lhy; nekw;NwhL (tl;lg;GO)

Fbj;njhif Fiwayhk;.

Nrjdj; jputg; gris ghtpg;gjd; Kf;fpaj;Jtk;Nrjdj; jputg; gris ghtpg;gjd; Kf;fpaj;Jtk;Nrjdj; jputg; gris ghtpg;gjd; Kf;fpaj;Jtk;Nrjdj; jputg; gris ghtpg;gjd; Kf;fpaj;Jtk;Nrjdj; jputg; gris ghtpg;gjd; Kf;fpaj;Jtk;

• NtupdhYk; ,iyfspdhYk; Nghrizfs; cs;nsLf;fg;gl;ljhy; Nghrizf;

FiwghL tpiutpy; eptu;j;jp nra;ag;gLfpd;wJ.

• ,aw;ifg; G+r;rpehrpdpj; jd;ik cs;sjhy; G+r;rpehrpdpahfTk; ghtpf;fyhk;.

• ,aw;if gq;fRehrpdpahifahy; gq;fRehrpdpahfTk; ghtpf;fyhk;.

• ,aw;if tsu;r;rp XNkhd;fs; cs;sjhy; gapu; tsu;r;rp rpwg;ghf ,lk;ngWk;.

• ituR Neha;fSf;F vjpu;g;igf; fhl;lf;$baJ.

• thuj;Jf;F xUKiw jputg;gris gad;gLj;Jtjhy; er;Rj;jd;ik tha;e;j

,urhadg; nghUl;fs; ,y;yhj $ba nrytpy;yhj juj;jpy; gapu;fisg; ngwyhk;

capu;g; gris (mnrhy;yh capu;g; gris (mnrhy;yh capu;g; gris (mnrhy;yh capu;g; gris (mnrhy;yh capu;g; gris (mnrhy;yh Azolla)))))

mNrhyh vdg;gLtJ gd;dj; jhtu tifahFk;.

xd;wpa tho;thf cs;s mdhgpdh mnrhy;Nyh (Ana-

baena azolle) vdg;gLk; gw;w Pu pahtpdhy;> tsp

kz;lyj;jpYs;s iejuridg; ghjpf;fpd;wJ.

tay;fspy; mnrhy;yh gapupLtjhy; iejurd; gris

toq;Ftijf; Fiwj;Jf; nfhs;syhk;. mj;Jld;

mnrhy ;yh gilgilahf tsu ;tjhy ;

fisf;fl;Lg;ghL rpwg;ghf ,lk;ngWfpd;wd.

mnrhy;yh ehw;WNkilahf taypd; Nkw;gFjp my;yJ rPnke;Jj; jhq;fp xd;iwAk;

gad;gLj;jyhk;. mnrhy;yhit ngUfr; nra;J tay; tpijf;Fk;NghJ my;yJ

Nkw;fl;Lg;gris ,Lk; re;ju;g;gj;jpy; taypy; ,l Ntz;Lk;.

new;nra;ifiag; Nghd;W Vida gapu;r;nra;ifapd; NghJk; mnrhy;yh

gad;gLj;jyhk;. ,q;F mnrhy;yh $l;nlUthf;fg;gly; mtrpakhFk;. taypy;

mnrhy;yhitr; Nrfupj;J kioapypUe;J ghJfhg;ghff; Ftpg;gjhy; kpf tpiuthf

$l;nlU jahupf;fyhk;.

mnrhy;yhitAk; itf;NfhiyAk; ghtpj;Jf; $l;nlU jahupj;jy;mnrhy;yhitAk; itf;NfhiyAk; ghtpj;Jf; $l;nlU jahupj;jy;mnrhy;yhitAk; itf;NfhiyAk; ghtpj;Jf; $l;nlU jahupj;jy;mnrhy;yhitAk; itf;NfhiyAk; ghtpj;Jf; $l;nlU jahupj;jy;mnrhy;yhitAk; itf;NfhiyAk; ghtpj;Jf; $l;nlU jahupj;jy;

nghUj;jkhd ,lnkhd;iwj; njupe;J mt;tplj;jpy;

itf;Nfhy; gilnahd;iw ,l;L mjw;F ed;F

ePu; toq;f Ntz;Lk;. <ukhf;fpa itf;Nfhy;

gilapd; Nky; mnrhy;yh gilnahd;iw

,lNtz;Lk;. ,t;thW khwpkhwp itf;NfhiyAk;

mnrhy;yhitAk; gilgilahfg; gy gilfs;

,lNtz;Lk;. 10 ehl;fspd; gpd; gilfis ed;F

fyf;f Ntz;Lk;. rhjhuzkhf 21-30 ehl;fspy;

Ftpaiy cf;fr ; nra;tjhy; Nghrizg;

ngWkhdKila mnrhy;yh $l;nlUitg;

ngwyhk;.

cU 4.14 : mnrhyh cU 4.14 : mnrhyh cU 4.14 : mnrhyh cU 4.14 : mnrhyh cU 4.14 : mnrhyh (Azolla) jhtuk;jhtuk;jhtuk;jhtuk;jhtuk;

taypy; tsu;r ;r paile;Js;staypy; tsu;r ;r paile;Js;staypy; tsu;r ;r paile;Js;staypy; tsu;r ;r paile;Js;staypy; tsu;r ;r paile;Js;s

tpjktpjktpjktpjktpjk;

cU 4.15 : rPnke;Jj; jhq;fpapDs;cU 4.15 : rPnke;Jj; jhq;fpapDs;cU 4.15 : rPnke;Jj; jhq;fpapDs;cU 4.15 : rPnke;Jj; jhq;fpapDs;cU 4.15 : rPnke;Jj; jhq;fpapDs;

mnrhyhmnrhyhmnrhyhmnrhyhmnrhyh     ehw;WNkil mikf;fg;ehw;WNkil mikf;fg;ehw;WNkil mikf;fg;ehw;WNkil mikf;fg;ehw;WNkil mikf;fg;

gl;Ls;sgl;Ls;sgl;Ls;sgl;Ls;sgl;Ls;s tpjk; tpjk; tpjk; tpjk; tpjk;
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Nrjdg;gris ghtpg;gjd; ed;ikfs;Nrjdg;gris ghtpg;gjd; ed;ikfs;Nrjdg;gris ghtpg;gjd; ed;ikfs;Nrjdg;gris ghtpg;gjd; ed;ikfs;Nrjdg;gris ghtpg;gjd; ed;ikfs;

• nraw;ifg; gris ghtpf;fhj kz;Zf;F iejuridg; ngw;Wj; jUk; gpujhd

%yk; Nrjdg;grisahFk;.

• 2% ,Yk; $ba cf;fy; cs;s kz;Zf;F ry;gu;> nghRguR toq;Fk; gpujhd

%yk; Nrjdg;grisahFk;.

• kz; fl;likg;ig Nkk;gLj;Jk;kz; fl;likg;ig Nkk;gLj;Jk;kz; fl;likg;ig Nkk;gLj;Jk;kz; fl;likg;ig Nkk;gLj;Jk;kz; fl;likg;ig Nkk;gLj;Jk;

Ez;Zapu; njhopw;ghl;bdhy; Nrjdg;gris %yk; kz;jpus;fs; cUthfj;

Njitahd gpujhd gpizg;Gf; fhuzpfshd ePs;rq;fpyp nty;y tifahd

gy;rf;fiul;Lf;fs; toq;fg;gLk;. ,jdhy; kz;jpus;fs; cz;lhtjhy; kz;

fl;likg;G Nkk;gLj;jg;gLk;. ,jdhy; fhw;Nwhl;lKk; rpwg;ghf mikAk;.

• kz;zpd; fw;wad; khw;wPL rpwg;gilAk;kz;zpd; fw;wad; khw;wPL rpwg;gilAk;kz;zpd; fw;wad; khw;wPL rpwg;gilAk;kz;zpd; fw;wad; khw;wPL rpwg;gilAk;kz;zpd; fw;wad; khw;wPL rpwg;gilAk;

Nrjdg; gris %yk; kz;Zf;F cf;fy; fpilf;fpd;wJ. ,t;Tf;fy; $o;epiyr;

rpf;fyhfj; njhopw;gLtjdhy; fw;wad; khw;wPL mjpfupf;Fk;.

• jhtuq;fSf;F er;Rj;jd;ik cUthjy; jilg;gLk;jhtuq;fSf;F er;Rj;jd;ik cUthjy; jilg;gLk;jhtuq;fSf;F er;Rj;jd;ik cUthjy; jilg;gLk;jhtuq;fSf;F er;Rj;jd;ik cUthjy; jilg;gLk;jhtuq;fSf;F er;Rj;jd;ik cUthjy; jilg;gLk;

kz;zpYs;s> <ak;> fl;kpak; Nghd;w er;R cNyhf mad;fs; cf;fy; %yk;

Gwj;JwpQ;ry; nra;tjhy; jhtuq;fs; er;rhjy; jLf;fg;gLk;.

• ePu;gw;Wk;jpwd; mjpfupf;Fk;ePu;gw;Wk;jpwd; mjpfupf;Fk;ePu;gw;Wk;jpwd; mjpfupf;Fk;ePu;gw;Wk;jpwd; mjpfupf;Fk;ePu;gw;Wk;jpwd; mjpfupf;Fk;

cf;fy;> mjd; msitg; Nghd;W $Ljyhd klq;F ePiug; gw;wpf; nfhs;Sk;.

kz;Zf;Fr; Nrjdg;gris ,Ltjhy; ePu; gw;We;jpwidf; $l;b kz; <uypg;igg;

ghJfhf;fyhk;.

• jhq;fw; jd;ikahfj; njhopw;gLk;jhq;fw; jd;ikahfj; njhopw;gLk;jhq;fw; jd;ikahfj; njhopw;gLk;jhq;fw; jd;ikahfj; njhopw;gLk;jhq;fw; jd;ikahfj; njhopw;gLk;

cf;fy; $o;ep;iy Jzpf;iffs; jhq;fw; jd;ikAs;sjhfj; njhopw;gLk;. mjdhy;

kz;zpy; cz;lhFk; mkpyj;jd;ik> fhuj;jd;ik> ctu;j;jd;ik khw;wk;

miljiyf; Fiwtilar; nra;Ak;. ,NjNghd;W gPilehrpdpfisAk; cNyhf

er;rhjiyAk; jhq;fw; jd;ikahf;fpg; gupghypf;Fk;.

• mjpf vz;zpf;ifahd Nghrizfisf; nfhz;bUj;jy;mjpf vz;zpf;ifahd Nghrizfisf; nfhz;bUj;jy;mjpf vz;zpf;ifahd Nghrizfisf; nfhz;bUj;jy;mjpf vz;zpf;ifahd Nghrizfisf; nfhz;bUj;jy;mjpf vz;zpf;ifahd Nghrizfisf; nfhz;bUj;jy;

jhtuj;jpw;Fr; Nrjdg;gris ,Ltjhy; jhtuj;jpw;F mj;jpahtrpakhd

kh NghrizfSk; Ez; %yfq;fSkhf vy;yh %yfq;fisAk; nfhLf;ff;

$bajhf ,Uf;Fk;.

• Ez;Zapu;j; njhopw;ghL mjpfupf;Fk;Ez;Zapu;j; njhopw;ghL mjpfupf;Fk;Ez;Zapu;j; njhopw;ghL mjpfupf;Fk;Ez;Zapu;j; njhopw;ghL mjpfupf;Fk;Ez;Zapu;j; njhopw;ghL mjpfupf;Fk;

Nrjdg;gris Ez;Zapu;fSf;Ff; fhgd; toq;Fk; %ykhfj; njhopw;gl;L> kz;zpy;

Ez;Zapu;j; njhopw;ghl;il tpiuTgLj;Jk;.

• kz;zupg;igf; Fiwf;Fk;kz;zupg;igf; Fiwf;Fk;kz;zupg;igf; Fiwf;Fk;kz;zupg;igf; Fiwf;Fk;kz;zupg;igf; Fiwf;Fk;

Nrjdg;gris %yk; kz; %lg;gLtjhYk; $Ljyhd ePu; mfj;JwpQ;rg;gLtjhYk;

kz;zupkhdk; Fiwf;fg;gLk;.

• kz; Nkw;gug;gpy; nghUf;F cz;lhjy; jLf;fg;gLk;kz; Nkw;gug;gpy; nghUf;F cz;lhjy; jLf;fg;gLk;kz; Nkw;gug;gpy; nghUf;F cz;lhjy; jLf;fg;gLk;kz; Nkw;gug;gpy; nghUf;F cz;lhjy; jLf;fg;gLk;kz; Nkw;gug;gpy; nghUf;F cz;lhjy; jLf;fg;gLk;

,Uk;G> mYkpdpak; $Ljyhf cs;s <utyaj; jho;ehl;L kz; Nkw;gug;gpy;

cz;lhFk;. ,Wf;fkiltJ Nrjdg;gris %yk; Fiwf;fg;gLk;.

• gpuNahfpf;fg; gapw;wg;gl;ltu;fs; Njitapy;iygpuNahfpf;fg; gapw;wg;gl;ltu;fs; Njitapy;iygpuNahfpf;fg; gapw;wg;gl;ltu;fs; Njitapy;iygpuNahfpf;fg; gapw;wg;gl;ltu;fs; Njitapy;iygpuNahfpf;fg; gapw;wg;gl;ltu;fs; Njitapy;iy

Nrjdg;gris ,Lk; msTk; J}uKk; Fwpg;gpl;l mstpy; ,y;yhjjhy;> ,ij

,Ltjw;Fg; gapw;wg;gl;ltu;fs; Njitapy;iy.

Nrjdg;grisfis vy;iyg;gLj;Jk; fhuzpfs;Nrjdg;grisfis vy;iyg;gLj;Jk; fhuzpfs;Nrjdg;grisfis vy;iyg;gLj;Jk; fhuzpfs;Nrjdg;grisfis vy;iyg;gLj;Jk; fhuzpfs;Nrjdg;grisfis vy;iyg;gLj;Jk; fhuzpfs;

• %yg;nghUl;fisg; ngWtjpy; cs;s rpukk;%yg;nghUl;fisg; ngWtjpy; cs;s rpukk;%yg;nghUl;fisg; ngWtjpy; cs;s rpukk;%yg;nghUl;fisg; ngWtjpy; cs;s rpukk;%yg;nghUl;fisg; ngWtjpy; cs;s rpukk;

efukakhf;fyhy; Nrjdg;gris jahupf;fj; Njitahd rhzk;> ,iyFio

vd;gtw;iwg; ngWtJ fbdkhFk;. ,jdhy;> Njitahd msT Nrjdg;

grisfisg; ngwKbahJ.



223

• $Ljyhd mstpy; ,l Ntz;bAs;sik$Ljyhd mstpy; ,l Ntz;bAs;sik$Ljyhd mstpy; ,l Ntz;bAs;sik$Ljyhd mstpy; ,l Ntz;bAs;sik$Ljyhd mstpy; ,l Ntz;bAs;sik

Nrjdg;grisapy; vy;yhg; Nghriz %yfq;fSk; ,Ue;jhYk; mit rpwpjsNt

fhzg;gLfpd;wd. ,jdhy; ,Lk;NghJ $ba msT ,lNtz;Lk;.

• jahupj;jy; fbdkhFk;jahupj;jy; fbdkhFk;jahupj;jy; fbdkhFk;jahupj;jy; fbdkhFk;jahupj;jy; fbdkhFk;

$l;nlU jahupf;ff;$ba ,lg;gug;Gk; $ba fhyKk; Njitg;gLfpd;wJ.
• jhtu Neha;fs; Vw;gly;jhtu Neha;fs; Vw;gly;jhtu Neha;fs; Vw;gly;jhtu Neha;fs; Vw;gly;jhtu Neha;fs; Vw;gly;

Nrjdg;gris kz;zpYs;s Neha;f;fhuzpahd Ez;Zapu;fSf;F rf;jp; toq;Fk; fhgd;
%ykhfj; njhopw;gLk;. ,jdhy; kz;zpy; Neha;f;fhuzpfshd Ez;Zapu;fs;
ePz;l fhyj;jpw;F thOk;. NkYk;> rupahd Kiwapy; jahupf;fg;glhj $l;nlUthy;
Neha;f;fhuzpfSk; fis tpijfSk; jhtug;gFjpapy; kPjkhfp> eLif epyj;jpy;
guTfpd;wd. mj;Jld; jhtug; gFjpfshy; ntspaplg;gLk; gy;NtW er;Rg;
nghUl;fshy; tsu;r;rp Fd;Wk;.

• Nrkpg;Gf;F mjp;f ,lk; NjitNrkpg;Gf;F mjp;f ,lk; NjitNrkpg;Gf;F mjp;f ,lk; NjitNrkpg;Gf;F mjp;f ,lk; NjitNrkpg;Gf;F mjp;f ,lk; Njit
xU gapUf;Fr; Nrjdg;gris mjp;fk; ,l Ntz;bAs;sjhy;> $LjyhdsT Nrjdg;
grisiar; Nrfupj;J itf;f Ntz;Lk;. ,jw;F mjpf ,ltrjp Njitg;gLk;.

• kz;Zld; fyj;jy; fbdkhFk;kz;Zld; fyj;jy; fbdkhFk;kz;Zld; fyj;jy; fbdkhFk;kz;Zld; fyj;jy; fbdkhFk;kz;Zld; fyj;jy; fbdkhFk;
Nrjdg;grisia kz;Zld; ed;F fyj;jy; fbdkhdjhifahy; ehw;W eLjy;

fbdkhFk;.

4.7 tpidj;jpwdhd grisg; gpuNahfk;4.7 tpidj;jpwdhd grisg; gpuNahfk;4.7 tpidj;jpwdhd grisg; gpuNahfk;4.7 tpidj;jpwdhd grisg; gpuNahfk;4.7 tpidj;jpwdhd grisg; gpuNahfk;

grisg; gad;ghl;L tpidj;jpwid mjpfupj;jy;grisg; gad;ghl;L tpidj;jpwid mjpfupj;jy;grisg; gad;ghl;L tpidj;jpwid mjpfupj;jy;grisg; gad;ghl;L tpidj;jpwid mjpfupj;jy;grisg; gad;ghl;L tpidj;jpwid mjpfupj;jy;

jhtunkhd;wpw;F ,lg;gl;l grisapd; mstpy;> cz;ikapy; jhtuk; gad;gLj;Jk;

gris msit E}w;WtPjkhff; fhl;ly; grisg; gad;ghl;L tpidj;jpwd; vdg;gLk;.

grisahf ,lg;gl;l Nghriz

fspy; jhtuk; ngw;w msT

grisg; gad;ghl;L tpidj;jpwd; (FUE)   =        x 100

Nghrizfspd; msT

cjhuzkhf> nghJthd epiyikapd; fPo; iejurDf;fhd gris tpidj;jpwd;

40 - 70 % Kk;> nghRguRf;fhdJ 5 - 30 % Kk;>  nghw;whrpaj;Jf;fhdJ 50 - 80 %

Kk; MFk;.

grisg; gpuNahfj;jpd;NghJ gris tpidj;jpwidf; fUj;jpw;nfhz;L nraw;gLtijg;

Nghy kz;zpy; fhzg;gLk; Nghrizfspd; msitg; gw;wpAk; ftdj;jpw; nfhs;sy;

Ntz;Lk;.

cjhuzk; :

jhtu tsu;r;rpf;Fj; Njitahd NghrizasT = P kg/ ha

kz;zpypUe;J ngwf;$ba NghrizasT    = Q kg/ ha

fUjg;gLk; Nghrizf;fhd gris tpidj;jpwd; =  S

kz;Zf;F ,lNtz;ba grisapd; msT        =

tpidj;jpwd;kpf;f grisg; gpuNahfj;jpd; Kf;fpaj;Jtktpidj;jpwd;kpf;f grisg; gpuNahfj;jpd; Kf;fpaj;Jtktpidj;jpwd;kpf;f grisg; gpuNahfj;jpd; Kf;fpaj;Jtktpidj;jpwd;kpf;f grisg; gpuNahfj;jpd; Kf;fpaj;Jtktpidj;jpwd;kpf;f grisg; gpuNahfj;jpd; Kf;fpaj;Jtk;

,yhgkpf;f gapu;r;nra;if> mjpfsT mWtil vd;gtw;Wf;fpilNa njhlu;G

fhzg;gLfpwJ. rpwe;j Kiwapy; Nkw;nfhs;sg;gLk; grisg; gpuNahfj;jhy; mjpfsT

mWtil fpilf;Fk;. grisg; gpuNahfj;jpw;F mjpfsT gzk; nrytpl

Ntz;bAs;sjhy;> nrytpw;F Vw;w tUkhdj;ijg; ngwNtz;Lk;. mt;thnwdpy;

(P-Q) x  100

                S

(P-Q) x  100
S
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mjpf mWtil mtrpakhFk;. mjw;fhfg; grisnaDk; cs;sPl;il tpidj;jpwd;

kpf;fjhfg; gpuNahfpj;jy; Kf;fpakhFk;. gpuNahfpf;Fk; grisasitj; jhtuk;

,yFthfg; ngw;Wf; nfhs;sKbahJ NghFk; re;ju;g;gq;fspy; mjpf gris

gpuNahfpg;gpDk; gris tPz;tpuak; Vw;gLk;. xt;nthU gris myfpw;Fk;

Fwpg;gpl;lsT gzk; nrytpl Ntz;bAs;sJ. NkYk;> mit ,wf;Fkjp

nra;aag;gLtdthff; fhzg;gLtjdhy; mjw;fhf nrytplg;gl;l gzj;ij ehL

,of;f NeupLfpd;wJ. vdNt> tpidj;jpwd; kpf;fjhd grisg; gpuNahfk; kpfTk;

Kf;fpakhFk;. grisg; gpuNahfj;jhy; Vw;gLk; tUkhdk; (mWtil) grisf;

nfhs;tdT> kw;Wk; gpuNahfk; vd;gtw;wpw;F Vw;gl;l nryittpl mjpfkhf ,Uj;jy;

Ntz;Lk;.

  tiuG 4.2 : grisg; gpuNahfk;> mWtil vd;gtw;wpw;fpilapyhd njhlu;GtiuG 4.2 : grisg; gpuNahfk;> mWtil vd;gtw;wpw;fpilapyhd njhlu;GtiuG 4.2 : grisg; gpuNahfk;> mWtil vd;gtw;wpw;fpilapyhd njhlu;GtiuG 4.2 : grisg; gpuNahfk;> mWtil vd;gtw;wpw;fpilapyhd njhlu;GtiuG 4.2 : grisg; gpuNahfk;> mWtil vd;gtw;wpw;fpilapyhd njhlu;G

A rhjhuz gapu;r;nra;if epiyikapd; fPo; cr;r ,yhgk;

B rpwg;ghd gapu;r;nra;if epiyikapd; fPo; cr;r ,yhgk;

CC grisaplhj epiyikapd; fPo; ngw;Wf;nfhs;sf;$ba mWtil

EF grisf; nfhs;tdtpw;fhfr; nrythFk; gzk;

EE grisg; gpuNahfj;jpw;fhfr; nrythFk; Kaw;rpr; nryT

DH rhjhuz gapu;r;nra;if epiyikapd; fPo; gris gpujptpisT

J cr;rsT mWtil

tpidj;j pwdhd grisg ; g puNahfj ;j pw ;F mtrpakhd fhuzpfSk;tpidj ;j pwdhd grisg ; g puNahfj ;j pw ;F mtrpakhd fhuzpfSk;tpidj ;j pwdhd grisg ; g puNahfj ;j pw ;F mtrpakhd fhuzpfSk;tpidj ;j pwdhd grisg ; g puNahfj ;j pw ;F mtrpakhd fhuzpfSk;tpidj ;j pwdhd grisg ; g puNahfj ;j pw ;F mtrpakhd fhuzpfSk;

tpidj;jpwd; kpf;f grisg; gpuNahf cghaq;fSk;tpidj;jpwd; kpf;f grisg; gpuNahf cghaq;fSk;tpidj;jpwd; kpf;f grisg; gpuNahf cghaq;fSk;tpidj;jpwd; kpf;f grisg; gpuNahf cghaq;fSk;tpidj;jpwd; kpf;f grisg; gpuNahf cghaq;fSk;

kzZf;F ,lg;gLk; grisia tpidj;jpwdhfj; jhtuk; ngw;Wf; nfhs;tjpy;>

grisapd; jd;ik> kz;zpd; jd;ik> #oypd; jd;ik> jhtuj;jpd; jd;ik vd;gd

nry;thf;Fr; nrYj;Jk;. NkYk;> grisaply; KiwfSk; gris tpidj;jpwdpy;

nry;thf;Fr; nrYj;Jfpd;wJ.

Wiia j.d ;;aj hgf;a wiajkq jl%h
Wmrsu wiajekak

,dNh

,dNh

Wmrsu wiajekak

mdvqj

idudkH j.d ;;aj

Wmrsu ,dNh

fmdfydr fhoSug jehjk Y%u úhou

mfika ,efnk fmdaIl m%udKh

fmdfydr fkdfhdod

fmdfydr fhdok m%udKh
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jhtuj;jpd; jd;ikAk; gris tpidj;jpwDk;jhtuj;jpd; jd;ikAk; gris tpidj;jpwDk;jhtuj;jpd; jd;ikAk; gris tpidj;jpwDk;jhtuj;jpd; jd;ikAk; gris tpidj;jpwDk;jhtuj;jpd; jd;ikAk; gris tpidj;jpwDk;
jhtuj;jpd; Ntu;j;njhFjpjhtuj;jpd; Ntu;j;njhFjpjhtuj;jpd; Ntu;j;njhFjpjhtuj;jpd; Ntu;j;njhFjpjhtuj;jpd; Ntu;j;njhFjp
Ntu;j;njhFjp kz;zpy; gue;J fhzg;gLk; jd;ik gris tpidj;jpwdpy; jhf;fQ;
nrYj;Jk;. nkd;ikahd> FWfpa Ntu;fisf; nfhz;l FWfpa fhyg; gapu;fspy;
gris tpidj;jpwd; FiwthdjhFk;. cjhuzkhf kuf;fwpg;gapu;fs; FWfpa
Ntu;j; njhFjp nfhz;ld. ,t;thwhd gapu;fspd; Nghrizj; Njitia epiwTnra;J
nfhs;tjw;fhf Ntu;j;njhFjpiar; Rw;wpAs;s rpW gpuNjrj;jpy; Fwpg;gpl;l
NghrizasT fhzg;gly; Ntz;Lk;.

gapupd; tsu;r;rpg;gUtk;gapupd; tsu;r;rpg;gUtk;gapupd; tsu;r;rpg;gUtk;gapupd; tsu;r;rpg;gUtk;gapupd; tsu;r;rpg;gUtk;
jhtuj;jpd; gy;NtW tsu;r;rpg; gUtq;fspd;NghJ gy;NtW Nghrizj; Njitfs;
Vw;gLk;. me;je;jr; re;ju;g;gq;fspy; Njitg;gLk; Nghrizfis> Njitg;gLk;
mstpy; toq;Ftjd; %yk; gris tpidj;jpwd; mjpfupf;Fk;. gapu;fSf;F ,urhadg;
grisapLk;NghJ gpd;tUk; tplaq;fisf; fUj;jpw; nfhs;sy; Ntz;Lk;.

mbf;fl;Lg; grisg; gpuNahfk;mbf;fl;Lg; grisg; gpuNahfk;mbf;fl;Lg; grisg; gpuNahfk;mbf;fl;Lg; grisg; gpuNahfk;mbf;fl;Lg; grisg; gpuNahfk;
,J tpijfis my;yJ fd;Wfis epyj;jpy; eLtjw;F Kd;du; kz;Zf;F
,lg;gLk; grisahFk;. ngUk;ghYk; ,Wjpahf epyk; gz;gLj;jg;gLk;NghJ kz;zpy;
grisaplg;gl;L kz;Zld; fyf;fg;gLk;. my;yJ tpj;Njh ehw;;Nwh eLk; Fopapy;
grisaplg;gl;Lf; fyf;fg;gLk;.

Nkw;fl;Lg; grisg; gpuNahfk;Nkw;fl;Lg; grisg; gpuNahfk;Nkw;fl;Lg; grisg; gpuNahfk;Nkw;fl;Lg; grisg; gpuNahfk;Nkw;fl;Lg; grisg; gpuNahfk;
jhtuk; tsUk; gUtj;jpd;NghJ grisapliy ,J Fwpf;fpd;wJ. jhtuj;jpd;
taijg; nghWj;J Nkw;fl;Lg; gris gpuNahfpf;fg;gLk; jlitfs; jPu;khdpf;fg;gLk;.

tpj;J my;yJ ehw;Wfis ehl;Ltjw;F 2 - 4 fpoikfSf;F Kd;du;> Nrjdg;
grisfis ,LtJ nghUj;jkhdJ. NkYk;> rpijtile;j Nrjdg;grisfs;
gapu;nra; epyj;jpy; fhzg;gLk; NghJk; gpuNahfpf;fyhk;. Nfhopf;$l;by; ,lg;gLk;
$sq;fisg; grisfshfg; gpuNahfpf;Fk; Kd;du;> ePu; njspj;J ,uz;L ehl;fs;tiu
itj;jpUe;j gpd;du; gpuNahfpg;gjd; %yk; mit gapu;fSf;F eQ;rhtijj;
jtpu;f;fyhk;.

Nrjdg;grisfisAk; ,urhadg; grisfisAk; xd;whfg; gpuNahfpj;jy;Nrjdg;grisfisAk; ,urhadg; grisfisAk; xd;whfg; gpuNahfpj;jy;Nrjdg;grisfisAk; ,urhadg; grisfisAk; xd;whfg; gpuNahfpj;jy;Nrjdg;grisfisAk; ,urhadg; grisfisAk; xd;whfg; gpuNahfpj;jy;Nrjdg;grisfisAk; ,urhadg; grisfisAk; xd;whfg; gpuNahfpj;jy;
,r;nraw;ghl;il xd;wpize;j jhtug; Nghrizg; gpuNahf Kiwiknad miog;gu;.
(Intergrated Plant Nutrient System - IPNS

xd;wpize;j jhtug; ;Nghrizg; gpuNahf Kiwikr; nraw;ghL xd;wpize;j jhtug; ;Nghrizg; gpuNahf Kiwikr; nraw;ghL xd;wpize;j jhtug; ;Nghrizg; gpuNahf Kiwikr; nraw;ghL xd;wpize;j jhtug; ;Nghrizg; gpuNahf Kiwikr; nraw;ghL xd;wpize;j jhtug; ;Nghrizg; gpuNahf Kiwikr; nraw;ghL (IPNS)

Nrjd / mNrjdj; jhtug; Nghrizfisg; gpuNahfpg;gjd; %yk; kz;zpd; epiyNgwhd
tsj;ijg; ghJfhj;Jg; gapu;r;nra;if eltbf;iffis Nkw;nfhs;tjw;fhfr; r%f
kl;lj;jpy; Fwpg;gpl;l nghUshjhu tpisitf; fUj;jpw;nfhz;L> #oYf;Fg;
nghUj;jkhd jhtug; Nghriz toq;fy; Kiwahf xd;wpize;j jhtug; Nghriz
toq;fy; nraw;ghl;ilf; Fwpg;gplyhk;.

xd;wpize;j jhtug; Nghriz toq;fy; nraw;ghl;bd; Kf;fpaj;Jtk;xd;wpize;j jhtug; Nghriz toq;fy; nraw;ghl;bd; Kf;fpaj;Jtk;xd;wpize;j jhtug; Nghriz toq;fy; nraw;ghl;bd; Kf;fpaj;Jtk;xd;wpize;j jhtug; Nghriz toq;fy; nraw;ghl;bd; Kf;fpaj;Jtk;xd;wpize;j jhtug; Nghriz toq;fy; nraw;ghl;bd; Kf;fpaj;Jtk;
• Nrjdg; grisfs; xg;gPl;lstpy; Fiwe;jsT cw;gj;jpj;jpwDila kz;

Nghrizfisf; nfhz;ld.
• ,urhadg; grisfspy; mjpf jhtug; Nghrizr; nrwpT fhzg;gLk;. ,it

,lg;gLk;NghJ kz;zpy; gutyilAk;. NkYk;> kz;zpy; Nghriz Njf;fkiljy;>
rpy Nghrizfs; kw;iwa Nghrizfis tpl kz;zpy; Njq;Fjy; vd;gtw;why;
Nghriz rkdpiyapd;ik Vw;gLk;.
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• ,urhadg; gris> Nrjdg;gris vd;gtw;iwj; jdpj;jdpahf ,Ltjdhy; Vw;gLk;
grisg; gpuNahf tpidj;jpwd; FiwthFk;.

• vdpDk;> ,tw;iw xd;whf ,Ltjdhy; Vw;gLk; grisg; gpuNahf tpidj;jpwd;
mjpfkhFk;.

xd;wpize;j jhtug; NghrizA+lhdxd;wpize;j jhtug; NghrizA+lhdxd;wpize;j jhtug; NghrizA+lhdxd;wpize;j jhtug; NghrizA+lhdxd;wpize;j jhtug; NghrizA+lhd
jhtug; Nghriz Kfhikjhtug; Nghriz Kfhikjhtug; Nghriz Kfhikjhtug; Nghriz Kfhikjhtug; Nghriz Kfhik
gapu;fspd;%yk; kz;zpypUe;J Efug;gLk; jhtug; Nghriz msit kz;Zf;F
toq;fp mq;F rkdpiyiag; NgZk; Kaw;rp> xd;wpize;j jhtug; Nghriz
toq;fw; nraw;ghl;by; fhzg;gLfpd;wJ. ,jd; Kjw;fl;l eltbf;ifahdJ kz;zpy;
ve;jsT jhtug;Nghrizfs; fhzg;gLfpd;wd vd mwpjyhFk;. kz; gFg;gha;T
%yk;> kz;zpypUe;J ngw;Wf;nfhs;sf;$ba Nghriz msTfSk; Fwpg;gpl;l
fl;Lg;gLj;jg;gl;l epiyikfs; fhzg;gbd; mitAk; kjpg;gplg;gLk;. NkYk;> grisg;
gpuNahfj;jpd; NghJ tpidj;jpwidf; Fiwf;Fk; tul;rp epiyikfs;> Nky;
kz;zupg;G> Fiwe;j ePu;tbkhdk; Nghd;w tplaq;fs; jtpu;f;fg;gly; Ntz;Lk;.

Kiwahd grisg; gpuNahfj;ij cWjpg;gLj;Jtjw;fhf mbf;fl;Lg; grisg;
gpuNahfj;jpd;NghJk;> Nkw;fl;Lg; grisg; gpuNahfj;jpd;NghJk; Nrjd kw;Wk;
,urhadg; grisfisAk; gpuNahfpj;jy; Ntz;Lk;.

,r;re;ju;g;gj;jpy; cldbahfg; Nghrizj; Njit> ,urhadg; grisfs; %yk;
<Lnra;ag;gLtJld; ,urhadg; grisfspd; FiwghLfs; Nrjdg; grisfshy;
fl;Lg;gLj;jg;gLk;. Nrjdg; grisfs; %yk; fw;wad;fs; gpbj;J itf;fg;gLk;.
rpwe;j Nrjdg; grisfisAk; rpghu;R nra;ag;gl;l ,urhadg; grisfisAk;
,Ltjd; %yk; Vf;fu; xd;wpw;F 200 Grypw;Fk; mjpfkhd ney;iy mWtilahfg;
ngw KbAk; vdg; gupNrhjidfs; fhl;Lfpd;wd.

grisf;fhd tpisTj;jd;ikgrisf;fhd tpisTj;jd;ikgrisf;fhd tpisTj;jd;ikgrisf;fhd tpisTj;jd;ikgrisf;fhd tpisTj;jd;ik
grisg; gpuNahfj;jpy; Fiwe;j tpisitf; nfhz;l gapu;g;Ngjq;fs; %yKk;
grisf;fhd tpidj;jpwd; FiwtilAk;. rpy new;Ngjq;fs; mjpfkhd iejurid
cs;nsLj;J Fiwthd jhdpa tpisitAk;> jhdpakw;w fopTg; nghUl;fisAk;
cw;gj;jpahf;Fk;. vdpDk;> tpUj;jp nra;ag;gl;l new;Ngjq;fs; grisg;
gpuNahfj;jpw;fhd tpisit mjpfk; fhl;lf;$bad.

nghUj;jkhd grisg; gpuNahf Kiwfisf; filgpbj;jy;nghUj;jkhd grisg; gpuNahf Kiwfisf; filgpbj;jy;nghUj;jkhd grisg; gpuNahf Kiwfisf; filgpbj;jy;nghUj;jkhd grisg; gpuNahf Kiwfisf; filgpbj;jy;nghUj;jkhd grisg; gpuNahf Kiwfisf; filgpbj;jy;
tPz; tpuaj;ijj; jLf;ff; $bajhf tpidj;jpwd; $ba tifapy; Nkw;gb
$wg;gl;lthW nghUj;jkhd grisg; gpuNahf Kiwiaf; ifahstpaYk;.
cjhuzk; : •  kz;zpZs; jho;j;J tpLjy; (mbf;;fl;Lg; gris)

        •  ,iyfs; kPJ tprpwy; %yk; gpuNahfpj;jy;

1 % nrwpT nfhz;l jputg; grisia ,iyfs; kPJ gpuNahfpg;gjd; %yk;
tpidj;jpwid mjpfg;gLj;jyhk;. Ez; %yfj; Njitfis <Lnra;a ,k;Kiw
cfe;jJ.

gapUf;Fr; rpghu;R nra;ag;gl;l grisiag; gpuNahfpj;jy;gapUf;Fr; rpghu;R nra;ag;gl;l grisiag; gpuNahfpj;jy;gapUf;Fr; rpghu;R nra;ag;gl;l grisiag; gpuNahfpj;jy;gapUf;Fr; rpghu;R nra;ag;gl;l grisiag; gpuNahfpj;jy;gapUf;Fr; rpghu;R nra;ag;gl;l grisiag; gpuNahfpj;jy;
tptrhapfs; re;ijapy; fhzg;gLk; ve;j cuf; fyitiaAk;> ngUk;ghYk;
gapu;fSf;Fg; gpuNahfpg;gijf; fhzf;$bajhfTs;sJ. gy;yhz;Lg; gapu;fshd
Njapiy> njd;id> ,wg;gu; Nghd;wtw;wpf;F rpghu;R nra;ag;gl;l mjpfkhd tifg;
grisfis kuf;fwp kw;Wk; new;nra;if Nghd;wtw;wpf;Fg; gpuNahfpf;fpd;wdu;.
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mjpfkhf ,t;Tuf;fyitfspy; nghRguR %ykhff; fhzg;gLtJ> Fiwe;j
fiujpwd; nfhz;l ghiwg; nghRNgw;whFk;. ,it nkJthfg; nghRguir
ntspNaw;Wk;. vdNt> FWq;fhyg; gapu;fSf;Fg; ghiwg; nghRNgw;W nghUj;jkw;wJ.
vdNt> me;je;jg; gapu;fSf;fhfr; rpghu;R nra;ag;gl;l grisfis kl;LNk
gpuNahfpj;jy; Ntz;Lk;. NkYk;> rpghu;R nra;ag;gl;l grisasit xNu jlitapy;
gpuNahfpf;fhJ gy jlitfspy; gpuNahfpg;gjdhy; gris tpidj;jpwid
mjpfupf;fyhk;. mNkhdpak; kw;Wk; nghRNgw;Wg; grisfisf; fye;J gpuNahfpg;gjd;
%yk;> nghRNgw;W tpidj;jpwid mjpfupf;fyhk;.

kz; kw;Wk; #oy;fhuzpfSk; gris tpidj;jpwDk;kz; kw;Wk; #oy;fhuzpfSk; gris tpidj;jpwDk;kz; kw;Wk; #oy;fhuzpfSk; gris tpidj;jpwDk;kz; kw;Wk; #oy;fhuzpfSk; gris tpidj;jpwDk;kz; kw;Wk; #oy;fhuzpfSk; gris tpidj;jpwDk;
kz; <ug;gjd;kz; <ug;gjd;kz; <ug;gjd;kz; <ug;gjd;kz; <ug;gjd;
kz; <ug;gjd; epue;juthlw; Gs;spia neUq;fpaJk; gris tpidj;jpwd;
Fiwe;JtpLk;. ehfk;> nghRguR Nghd;w Nghrizfspd; tpidj;jpwd; kz;
<uepiyapy; cs;sNghJ mjpfupf;Fk;. nghJthf> Fwpg;gpl;l kz;zpy; fsf;
nfhs;ssTj; jd;ik  fhzg;gLk;NghJ gris tpidj;jpwd; cr;r mstpy;
fhzg;gLk;.

kz; kz; kz; kz; kz; pH ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;ngWkhdk;
Nghriz toq;fypy; pH ngWkhdk; nrYj;Jk; jhf;fj;ijg; gw;wp mj;jpahak;
4.3y; tpsf;fg;gl;lJ.

kz; ,ioaikg;Gkz; ,ioaikg;Gkz; ,ioaikg;Gkz; ,ioaikg;Gkz; ,ioaikg;G
kzy; kz;zpy; iejurd; grisg; gpuNahfj;jpd;NghJ mit ePu;Kiw
mupg;Gf;Fs;shFk;. vdNt> ngUkstpy; gris tPz; tpuakhFk;. ,jdhy; gris
tpidj;jpwid mjpfupg;gjw;fhf kz; ,ioaikg;igr; rPuhf Kfhikg;gLj;jy;
Ntz;Lk;.

kz; fl;likg;Gkz; fl;likg;Gkz; fl;likg;Gkz; fl;likg;Gkz; fl;likg;G
rpwe;j kz; fl;likg;Gf; fhzg;gLk;NghJ ePu;gw;We;jpwd;> rpwg;ghff; fhzg;gLtjdhy;
gris tpidj;jpwd; mjpfupf;Fk;. ePu; tbkhdk; Fiwe;j kz;zpy; iejurd;
grisg; gpuNahfj;jpd; NghJ tspalf;fk; Nghjhikahy; iejurd; ,og;G Vw;gLk;.
,jdhy; mNkhdpak; tbtpyhd grisfis ,Ltjd; %yk; ,jid ,optsthf;fpf;
nfhs;syhk;.

kz;zpy; fhzg;gLk; NghrizasTkz;zpy; fhzg;gLk; NghrizasTkz;zpy; fhzg;gLk; NghrizasTkz;zpy; fhzg;gLk; NghrizasTkz;zpy; fhzg;gLk; NghrizasT
nghJthf kz;zpy; Fwpg;gpl;lsT Nghriz fhzg;glyhk;. ,yq;if kz;tiffspy;
iejurd;> nghw;whrpak; vd;gd Fwpg;gpl;lsT fhzg;gLk;. NkYk;> gbjy;
Nghd;wtw;why; nghRguR tiuaWf;fg;gl;bUf;fyhk;. vdNt> rpghu;R ,d;wp
toq;fg;gLk; Nghrizfs; kz;zpy; rpf;fy;fis Vw;gLj;jf;$bad. jhtuq;fs;
jq;fs; Njitf;Nfw;w Nghriziag; ngw;wgpd; kpFjp tpuakhFk;. vdNt> kz;izg;
gupNrhjpj;j gpd;du; grisaply; Kf;fpakhFk;. nghUj;jkhd Ngjk;> Vw;w ,ilntsp
kw;Wk; rpwe;j ePu;tbg;G> gPilfs; ,d;ik vd;gd fhzg;gLkpLj;Jg; gris
tpidj;jpwd; NkYk; mjpfupf;Fk;.

#ow;fhuzpfs;#ow;fhuzpfs;#ow;fhuzpfs;#ow;fhuzpfs;#ow;fhuzpfs;
grisg; gpuNahfj;jpd;NghJ fhzg;gLk; thdpiyj; jd;ikfSk; gris
tpidj;jpwdpy; nry;thf;Fr; nrYj;Jk;. kiotPo;r;rp fhzg;gLk;NghJ gris fOtpr;
nry;yy;> guty; Nghd;w fhuzq;fshy; grisapd; tpidj;jpwd; FiwtilAk;.
mjpf ntg;gkhd cyu; thdpiyapd; NghJ gris thAthfTk;> MtpahfTk;
tPz; tpuakhfyhk;. vdNt> ntg;gk; $ba thdpiyj; jd;ikapd; fPo; mNkhdpah>
A+upah Nghd;w grisfis kz;Zld; fye;J tpLtjd; %yk;> gris
tpidj;jpwid mjpfupf;fr; nra;af;$bajhf ,Uf;Fk;.
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mj;Jld; nghUj;jkhd ,dj;ij eLjy;> Vw;w ,ilntsp> rpwe;j ePu; Kfhik>
gPilf;fl;Lg;ghL> fisf; fl;Lg;ghL vd;gtw;Wld; ,lk;ngWk; rpwe;j grisg;
gpuNahfj;jhy;> NkYk; gris tpidj;jpwd; mjpfupf;Fk;.

nghUj;jkhd grisg; gpuNahf Kiwiag; gpd;gw;Wjy;nghUj;jkhd grisg; gpuNahf Kiwiag; gpd;gw;Wjy;nghUj;jkhd grisg; gpuNahf Kiwiag; gpd;gw;Wjy;nghUj;jkhd grisg; gpuNahf Kiwiag; gpd;gw;Wjy;nghUj;jkhd grisg; gpuNahf Kiwiag; gpd;gw;Wjy;
grisg; gpuNahf KiwfSk; gris tpidj;jpwdpy; jhf;fQ;nrYj;Jk;. grisg;
gpuNahf Kiwfisg; gpd;tUkhW tifg;gLj;jyhk;.

ifahy; tprpwy;ifahy; tprpwy;ifahy; tprpwy;ifahy; tprpwy;ifahy; tprpwy;
KO epyg;gug;gpw;Fk; rPuhfg; gutf;$ba tifapy; gris tprpwg;gLk;. ,jid
,ae;jpuq;fs; %yKk; nra;ayhk;. tpj;J my;yJ fd;W ehl;Ltjw;F Kd;du;
my;yJ tsu;e;J tUk; gUtj;jpy; ,t;thW grisaplf; $bajhf ,Uf;Fk;.
tPz;tpuaj;ijj; jLf;f kz;Zld; fye;J tplf;$bajhftpUf;Fk;.

cjhuzk; : new;nra;ifapd;NghJ ,lk;ngWk; grisg; gpuNahfk;

jho;j;Jtply;jho;j;Jtply;jho;j;Jtply;jho;j;Jtply;jho;j;Jtply;
tupirfspy; fhzg;gLk; gapu;fspy; tupirfSf;fpilNa my;yJ jhtuj;ijr;
Rw;wp tl;ltbtpy; my;yJ gpiw tbtpy; grisiaj; jho;j;Jtplyhk;. ,r;re;ju;g;gj;jpy;
grisiaapLk; gFjpf;Fk; jhtuj;jpw;Fk; cs;s J}uk; Kf;fpakhdJ. Ntu;j;
njhFjpapd; mUfpy; my;yJ jhtuj;ijj; njhl;ltz;zk; fhzg;gbd; jhtuj;jpw;Fg;
ghjpg;Ngw;gLk;. J}uk; mjpfnkdpy; jhtuk; mjidg; ngw;Wf; nfhs;sKbahj
epiy Vw;gLk;. tupirapy; elg;gl;l gapu;fspy; grisaplYf;F ,k;Kiw kpfTk;
rpwe;jJ. ghupa tptrha epyg;gug;Gf;fspy; jhdpag; gapu;r;nra;ifapd; NghJ
tpijj;jYk;> grisaplYk; xNu jlitapy; ,ae;jpuq;fs; %yk; eilngWk;.

grisapLk; gFjpgrisapLk; gFjpgrisapLk; gFjpgrisapLk; gFjpgrisapLk; gFjp

a) ,U tupirf;fSf;fpilNa kz;zpDs;spl;L Kbtply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L Kbtply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L Kbtply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L Kbtply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L Kbtply;

i. ifahy; tprpwy;

ii. jho;j;J tply;
1. Neubahf
  kz;zpy;
  gpuNahfpj;jy;

2. Neubahfj;
  jhtuj;jpw;fply;

Neub Kiw

kiwKf Kiw

grisg;
gpuNahf
Kiwfs;

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

gapu;

gapu; tupir

gapu; tupir

grisapLk; gFjp
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b) ,U tupirf;fSf;fpilNa kz;zpDs;spl;L %btply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L %btply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L %btply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L %btply;,U tupirf;fSf;fpilNa kz;zpDs;spl;L %btply;

    tl;l tbtpy; ,ly;     gy ,lq;fspy; ,ly;   gpiwAUtpy; ,ly;

Neubahfj; jhtuj;jpw;Fg; grisg; gpuNahfk;Neubahfj; jhtuj;jpw;Fg; grisg; gpuNahfk;Neubahfj; jhtuj;jpw;Fg; grisg; gpuNahfk;Neubahfj; jhtuj;jpw;Fg; grisg; gpuNahfk;Neubahfj; jhtuj;jpw;Fg; grisg; gpuNahfk;

,iyfspy; gLkhW tprpwy; %yk; grisaply;,iyfspy; gLkhW tprpwy; %yk; grisaply;,iyfspy; gLkhW tprpwy; %yk; grisaply;,iyfspy; gLkhW tprpwy; %yk; grisaply;,iyfspy; gLkhW tprpwy; %yk; grisaply;

,r;re;ju;g;gj;jpy; ,iyfs; %yk; cwpQ;rg;gl;Lf; flj;jy; JupjkhFk;. nrwptw;w

fiuriy ,t;thW rpy re;ju;g;gq;fspy; gpuNahfpf;fyhk;. nrwpT mjpfnkdpd;

,iyfs; ghjpf;fg;gLk;. 1 % khd nrwpT fhzg;gbd; nghUj;jkhdJ. Ez;

%yfq;fis ,t;thW gpuNahfpf;fyhk;. kz;zpy; gpuNahfpf;Fk; Kiwiag; Nghyf;

frpjy;> gbjy; Nghd;wd %yk; tPz;tpuakhjy; ,k;Kiwapy; ,opTepiyapy;

fhzg;gLk;. Fiwghl;bd;NghJ ,k;Kiwg; grisg; gpuNahfk; rpwe;j ngWNgw;iwj;

jUk;.

c-k; : rpq;f; ry;Ngw;iw ,iyfSf;fply;

kiwKfkhfg; gpuNahfpj;jy;kiwKfkhfg; gpuNahfpj;jy;kiwKfkhfg; gpuNahfpj;jy;kiwKfkhfg; gpuNahfpj;jy;kiwKfkhfg; gpuNahfpj;jy;

ghrd ePUld; grisiaf; fiuj;J ,k;Kiwapy; gpuNahfpf;fyhk;.

cjhuzk; : J}tw;ghrdk;

,k;Kiwapy; Nkyjpf $ypahl; nryT Vw;glhJ. jhtuj;jpy; Jupj tpisT fhzg;gLk;.

tpNrl cgfuzq;fs; %yk; ,lNtz;ba nrwptsT> cuj;jpd; msT vd;gd

fl;Lg;gLj;jg;gLk;. ePu; toq;fy; rPuhf ,lk; ngwhtpbd; NghrizAk; rPuhff;

fpilf;fg;ngwhJ. Foha;fspy; milg;Ngw;gly;> JUg;gpbj;jy; vd;gd ,k;Kiwapd;

gpujp$yq;fshFk;.

² ²

²²

grisapLk; gFjp

grisapLk; gFjp
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5. epyk; gz;gLj;jy;5. epyk; gz;gLj;jy;5. epyk; gz;gLj;jy;5. epyk; gz;gLj;jy;5. epyk; gz;gLj;jy;

5.1 epyj;ijg; gz;gLj;jp kz; ,ay;Gfis Nkk;gLj;jy;5.1 epyj;ijg; gz;gLj;jp kz; ,ay;Gfis Nkk;gLj;jy;5.1 epyj;ijg; gz;gLj;jp kz; ,ay;Gfis Nkk;gLj;jy;5.1 epyj;ijg; gz;gLj;jp kz; ,ay;Gfis Nkk;gLj;jy;5.1 epyj;ijg; gz;gLj;jp kz; ,ay;Gfis Nkk;gLj;jy;

mjpfsthd tptrha cw;gj;jpfisg; ngWtjw;F gapu;r; #oypy; khw;wq;fis

Vw;gLj;JtNj gapuhf;ftpay; MFk;. ,jw;fika cr;rg; gapUw;gj;jpiag;

ngw;Wf;nfhs;tjw;Fg; nghUj;jkhd #oiy mspg;gNj gapuhf;ftpaypd; mbg;gil

Nehf;fkhFk;. kz; #oy;> fhw;Wf;Fupa #oy; Mfpad gapu;r;#oy; vdg;gLk;.

gapu;r;nra;ifapd;NghJ fhw;Wf;Fhpa #oiy vkf;F Vw;whw;Nghy; khw;wpaikg;gJ

fbdkhFk;. Mifahy;> gapu;fSf;F Vw;wtifapy; kz; #oy; khw;wpaikf;fg;gLk;.

,jdhy; gapuhf;ftpay; Njitfshd epyk; gz;gLj;jy;> ePu;g;ghrdk;> ePu;tbg;G>

Mfpatw;iwg; gapHr;nra;iff;F Vw;whw;Nghy;; rPu;nra;tjd; %yk; gapu;fSf;F

cfe;j #oiy mspf;f KbAk;.

epyk; gz;gLj;jypd; %yk; nghUj;jkhd kz;#oiy cUthf;Fjy;epyk; gz;gLj;jypd; %yk; nghUj;jkhd kz;#oiy cUthf;Fjy;epyk; gz;gLj;jypd; %yk; nghUj;jkhd kz;#oiy cUthf;Fjy;epyk; gz;gLj;jypd; %yk; nghUj;jkhd kz;#oiy cUthf;Fjy;epyk; gz;gLj;jypd; %yk; nghUj;jkhd kz;#oiy cUthf;Fjy;
gapu;r;nra;if fhuzkhfg; gapu;nra; epyq;fspd; kz;zhdJ gapu;r;nra;ifg;

Nghfj;jpd;; ,Wjpg;gFjpapy; ,Wf;fkilAk;;. kz; ,Wf;fkiltjw;Fg; gpd;tUtd

fhuzkhf mikAk;.

• kioj;Jspfs; kz;zpy; tpOk;NghJ kz;jpus;fs; cile;J fPNo cs;s

kz; jpus;fSf;fpilapy; rpf;fpf; nfhs;sy;.

• gapu;r;nra;ifg; Nghfj;jpy; ePu;ghrdk; nra;Ak; NghJ kz; <uypg;ghtJk;; cyu;tJk;

khwp khwp epfo;jy;.

• gz;iz ,ae;jpuq;fs; kw;Wk; cgfuzq;fspd; nraw;ghL.

• kdpju; kw;Wk; tpyq;Ffspd; elkhl;lk;.

,t;thwhd kz;zpy; gapu;fisg; gapupLtJ fbdkhFk;. vdNt> gapu;fisg;

gapupl Kd;du; epyj;ijg; gz;gLj;jy; Ntz;Lk;.

epyk; gz;gLj;jy;epyk; gz;gLj;jy;epyk; gz;gLj;jy;epyk; gz;gLj;jy;epyk; gz;gLj;jy;
tpj;J Kisj;jy; kw;Wk; rPuhd gapu;tsu;r;rp Mfpatw;Wf;Nfw;wthW kz;izg;

ngsjpf Kiwfspy; jahu;nra;jy; kz; gz;gLj;jy; vdg;gLk;.

epyg;gz;gLj;jypd; Nehf;fq;fSk; mD$yq;fSk;epyg;gz;gLj;jypd; Nehf;fq;fSk; mD$yq;fSk;epyg;gz;gLj;jypd; Nehf;fq;fSk; mD$yq;fSk;epyg;gz;gLj;jypd; Nehf;fq;fSk; mD$yq;fSk;epyg;gz;gLj;jypd; Nehf;fq;fSk; mD$yq;fSk;
gapu;r;nra;iff;F Vw;wthwhf epyj;ijj; jahu;nra;tJk; kz; ,ay;Gfis

Nkk;gLj;jYk; epyk; gz;gLj;jypd; gpujhd Nehf;fq;fs; MFk;

,jdhy;> Ez;zq;fpfspd; njhopw;ghL kw;Wk; kz;GO Nghd;w Nguq;fpfspd;

njhopw;ghL Mfpad rpwg;ghf  eilngWk;. ,jdhy; kz;zpd; capupay; ,ay;Gfs;

tpUj;jpailAk;.

epyk;gz;gLj;jy; fhuzkhf epiwNtWk; Vida Nehf;fq;fs;epyk;gz;gLj;jy; fhuzkhf epiwNtWk; Vida Nehf;fq;fs;epyk;gz;gLj;jy; fhuzkhf epiwNtWk; Vida Nehf;fq;fs;epyk;gz;gLj;jy; fhuzkhf epiwNtWk; Vida Nehf;fq;fs;epyk;gz;gLj;jy; fhuzkhf epiwNtWk; Vida Nehf;fq;fs;

1. 1. 1. 1. 1. fisfs; fl;Lg;gLj;jg;gly;fisfs; fl;Lg;gLj;jg;gly;fisfs; fl;Lg;gLj;jg;gly;fisfs; fl;Lg;gLj;jg;gly;fisfs; fl;Lg;gLj;jg;gly;
fisfs; <uypg;G> Nghriz> xsp Mfpatw;Wf;nfdg; gapu;fSld; Nghl;bapLk;.

NkYk;> tpisr;rypd; juk;> msT mfpatw;wpYk; fisfs; ngUkstpy; ghjpg;Gf;fis

Vw;gLj;Jk;.
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c-k; :- jhdpa tpisr;ry;fSld; fis tpj;Jf;fs; Nru;tjdhy; mtw;wpd; juk;

      FiwAk;

      fWthj; jhtuj; jz;by; nfhbtifj; jhtuq;fs; Rw;wp VWtjdhy; gl;ilf;Fr;

      Nrjk; Vw;gLk;

epyk; gz;gLj;jypd;NghJ kz;zpd; kPJ fhzg;gLk; fis tpj;Jf;fs; kz;zpDl;

GijAz;L mopAk;. new;nra;ifapd;NghJ KjyhtJ cotpd; gpd;dH ePiu taypy;

Njf;fp itg;gjdhy; fisfSk; tpj;Jf;fSk; mOfp ,wf;Fk;.

2. kz;zpd; Nkw;gug;gpYs;s Nrjdg; gjhu;j;jq;fs; kz;Zld; fyf;fg;gly;2. kz;zpd; Nkw;gug;gpYs;s Nrjdg; gjhu;j;jq;fs; kz;Zld; fyf;fg;gly;2. kz;zpd; Nkw;gug;gpYs;s Nrjdg; gjhu;j;jq;fs; kz;Zld; fyf;fg;gly;2. kz;zpd; Nkw;gug;gpYs;s Nrjdg; gjhu;j;jq;fs; kz;Zld; fyf;fg;gly;2. kz;zpd; Nkw;gug;gpYs;s Nrjdg; gjhu;j;jq;fs; kz;Zld; fyf;fg;gly;
kz;izg; Gul;Lk;NghJ kz;zpd; NkNy fhzg;gLk; Nrjdg; gjhu;j;jq;fs; kz;zpd;

fPNo nry;Yk;. gpd;du; kz;izj; J}u;itahf;;fp kl;lg;gLj;Jk;NghJ mit

kz;Zld; ed;F fyf;fg;gLk;. ,jdhy; kz;Zld; Nrjdg; gjhu;j;jq;fs; NrUk;.

NkYk;> ePu;gw;We;jpwDk; mjpfhpf;Fk;.

3. Neha;> gPilfs; fl;Lg;gLj;jg;gly;3. Neha;> gPilfs; fl;Lg;gLj;jg;gly;3. Neha;> gPilfs; fl;Lg;gLj;jg;gly;3. Neha;> gPilfs; fl;Lg;gLj;jg;gly;3. Neha;> gPilfs; fl;Lg;gLj;jg;gly;
kz;izg; Gul;Lk;NghJ Neha;f;fhuzpfs;> gPilfs; kw;Wk; mtw;wpd; tho;f;if

tl;l epiyfs; Mfpad gapu;kPjpfSld; kz;zpd; fPNo vLj;Jr; nry;yg;gLtjdhy;

,wf;Fk;. NkYk;> kz;zpDs; fhzg;gLk; gPilfspd; tho;f;iftl;l epiyfs;

kz;zpd; Nkw;gug;gpw;F vLj;Jtug;gLtjdhy; #hpantg;gk; fhuzkhf ,wf;Fk;.

my;yJ ,iunfstpfs;; czthff; nfhs;Stjd; %yk; mopAk;.

4. 4. 4. 4. 4. kl;fhg;G> kz;zPu;f;fhg;G Mfpad Vw;gly;kl;fhg;G> kz;zPu;f;fhg;G Mfpad Vw;gly;kl;fhg;G> kz;zPu;f;fhg;G Mfpad Vw;gly;kl;fhg;G> kz;zPu;f;fhg;G Mfpad Vw;gly;kl;fhg;G> kz;zPu;f;fhg;G Mfpad Vw;gly;
rpwg;ghd epyk;gz;gLj;jy; fhuzkhf kz;zpd;kPJ XbtopAk; ePupd; msT

Fiwtile;J> kz;zpDs; CLtopAk; ePupd; msT mjpfupf;Fk;. kz;

J}u;itahFk;NghJ kz;zpd; Ez;Jis ntspfs; mjpfupg;gjdhYk;> kz;Zf;Fr;

Nrjdg; gjhu;j;jq;fs; Nru;tjdhYk; kz;zpd; ePu;gw;Wk; jpwd; mjpfupg;gjdhy;

kio my;yJ ghrdePu; %yk; kz;Zf;Fj; fpilf;Fk; ePu; ghJfhf;fg;gLk;. ,jdhy;

rpwg;ghd <uypg;Gs;s epiyapy; kz;iz coyhk;. rpwg;ghd kz; fl;likg;igAk;

Ngzyhk;. ,jd;fhuzkhf kz;zupg;Gf; Fiwtile;J kl;fhg;G Vw;gLk;.

5. kz;zpy; fhzg;gLk; Njitaw;w gjhu;j;jq;fs; mfw;wg;gly;5. kz;zpy; fhzg;gLk; Njitaw;w gjhu;j;jq;fs; mfw;wg;gly;5. kz;zpy; fhzg;gLk; Njitaw;w gjhu;j;jq;fs; mfw;wg;gly;5. kz;zpy; fhzg;gLk; Njitaw;w gjhu;j;jq;fs; mfw;wg;gly;5. kz;zpy; fhzg;gLk; Njitaw;w gjhu;j;jq;fs; mfw;wg;gly;
nghypj;jPd;> fw;fs;> Kl;fs; Nghd;w Njitaw;w gjhu;j;jq;fs; jhtu Ntu;fspd;

CLUtYf;Fg; ghjpg;ig Vw;gLj;Jtjdhy; mit gz;gLj;jypd;NghJ mfw;wg;gLk;.

6.     mjpf tpisr;ry; ngwf;$ba epiyik Vw;gly;mjpf tpisr;ry; ngwf;$ba epiyik Vw;gly;mjpf tpisr;ry; ngwf;$ba epiyik Vw;gly;mjpf tpisr;ry; ngwf;$ba epiyik Vw;gly;mjpf tpisr;ry; ngwf;$ba epiyik Vw;gly;
G+f;fs; cUthFk;NghJ jhtuq;fs; ghl;lj;jpy; rha;tijj; jtpu;g;gjw;fhfg;

gapu;fSf;F kz; mizf;fg;gLk;. c-k;: Nrhsk;> epyf;fliy Nghd;w jhtuq;fspd;

Ntu;fSf;F kz; mizg;gjdhy; cau; tpisr;riyg; ngw KbAk;.

kz; gz;gLj;jy; fhuzkhf kz;zpy; Vw;gLk; khw;wq;fs;kz; gz;gLj;jy; fhuzkhf kz;zpy; Vw;gLk; khw;wq;fs;kz; gz;gLj;jy; fhuzkhf kz;zpy; Vw;gLk; khw;wq;fs;kz; gz;gLj;jy; fhuzkhf kz;zpy; Vw;gLk; khw;wq;fs;kz; gz;gLj;jy; fhuzkhf kz;zpy; Vw;gLk; khw;wq;fs;

kz; gz;gLj;jy; fhuzkhf kz;zpd; rpy ngsjpf ,ay;Gfs; khw;wkilAk;.

mitahtd>

•  vOkhw;whd ful;Lj;jd;ik

•  Njhw;w mlu;j;jp

•  Ez;Lisj; jd;ik
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vOkhw;whd ful;Lj; jd;ikvOkhw;whd ful;Lj; jd;ikvOkhw;whd ful;Lj; jd;ikvOkhw;whd ful;Lj; jd;ikvOkhw;whd ful;Lj; jd;ik
kz;zpd; Nkw;gug;G mOj;jkhdjhff; fhzg;glhJ. ,q;F Fopfs;> jpl;Lfs; Nghd;wd

fhzg;gLk;. ,jdhy; kz; Nkw;gug;G xg;gkw;wjhff; fhzg;gLk;. ,e;j xg;gkw;w

jd;ik rPuw;wjhff; fhzg;gLjy; vOkhw;whd ful;Lj; jd;ik vd miof;fg;gLk;.

epyk; gz;gLj;jy; fhuzkhf epyj;jpd; vOkhw;whd ful;Lj;jd;ik mjpfupf;Fk;.

(ml;ltiz 5.1 ,idg; ghu;f;f) kz;zpDs; jw;fhypfkhf kioePiuj; Njf;fp

itf;ff; $ba jd;ikapd; msT mjpfupf;Fk;. ,jdhy; kz;zpDs;; ePu; CLtopa

mjpf mtfhrk; fpilg;gJld; kz;zpd; ePu; gw;We;jpwDk; mjpfupf;Fk;.

Njhw;w mlu;j;jpNjhw;w mlu;j;jpNjhw;w mlu;j;jpNjhw;w mlu;j;jpNjhw;w mlu;j;jp
epyj;ijg; gz;gLj;Jk;NghJ ,Wf;fkhf cs;s kz; ,sFtjdhy; kz;zpd; Ez;

Jisntspfs; mjpfupj;J kz;zpd; fdtsT $Lk;. vdpDk;> fdtsT mjpfupg;Gf;Fr;

rhu;ghf kz;zpd; jpzpT mjpfupg;gjpy;iyahifahy;> kz;zpd; Njhw;w mlu;j;jp

FiwtilAk;. (ml;ltid 5.1) vdpDk;> cz;ik mlu;j;jp khwhJ. kz;Zld;

Nrjdg; grisfisr; Nru;f;Fk;NghJ kz;zpd; fdtstpy; Vw;gLk; mjpfupg;Gf;

fhuzkhf  kz;zpd; Njhw;wtlu;j;jp FiwtilAk;.

Ez;Lisj; jd;ikEz;Lisj; jd;ikEz;Lisj; jd;ikEz;Lisj; jd;ikEz;Lisj; jd;ik
epyj;ijg; gz;gLj;Jk;NghJ ,Wf;fkhd epyk; J}u;itahfpr; rpwpa Jz;Lfshtjhy;

Jisntspfspd; vz;zpf;if mjpfupf;Fk;. kz;zpy; Ez;Jisntspfs;>

ngUe;Jis ntspfs; Mfpad rkdhd tpfpjj;jpy; guk;gpf; fhzg;gLtjdhy;

kz;zPu;> kz;tsp Mfpad mjpfupj;Jg; gapu;fs; rpwg;ghf tsu mtrpakhd

#oy; Vw;gLk;.

kz;zpYs;s fhw;wpilntspfs; mjpfupg;gjdhy;> ntg;gf; flj;Jjpwd; Fiwtile;J

tpj;J Kisg;gjw;F cfe;j #o;epiynahd;W (mjpf ntg;gepiy) kz;zpDs;

Vw;gLk;. kz;zpYs;s fhw;wpilntspfs; ntg;g mupjpw; flj;jpfshfj;

njhopw;gLtjhy; kz;zpDs; ntg;gk; Ngzg;gLk;. ,jw;F Nkyjpfkhf kz; jpus;fspd;

msT 1 - 5mm tiu ,Ug;gJ rpwe;jjhFk;. rpwpa Jzpf;iffs; ,Ug;gjdhy;

kz;zupg;G mjpfupg;gJld; <ukhfp cyUk;NghJ nghUf;F Vw;gl;L ntbg;Gf;fs;

Vw;gLk;.

ml;ltiz 5.1 : gz;gLj;jYf;F Kd;dUk; gpd;dUk; kz;zpy; epyTk; ,ay;Gfs; rpyml;ltiz 5.1 : gz;gLj;jYf;F Kd;dUk; gpd;dUk; kz;zpy; epyTk; ,ay;Gfs; rpyml;ltiz 5.1 : gz;gLj;jYf;F Kd;dUk; gpd;dUk; kz;zpy; epyTk; ,ay;Gfs; rpyml;ltiz 5.1 : gz;gLj;jYf;F Kd;dUk; gpd;dUk; kz;zpy; epyTk; ,ay;Gfs; rpyml;ltiz 5.1 : gz;gLj;jYf;F Kd;dUk; gpd;dUk; kz;zpy; epyTk; ,ay;Gfs; rpy

 kzy; kz;         fsp kz;

kz; ,ay;Gfs;     gz;gLj;j  gz;gLj;jpa gz;gLj;j  gz;gLj;jpa

       Kd;       gpd;     Kd;      gpd;

   ePupd; flj;Jjpwd; cm/hour       17'64        22'23  1'91   6'08

   ful;Lj;  jd;ik  cm 1'15         1'75  1'72   2'77

   epuk;gy; epiy kz;zPu; % 32]         38]  401]   61]

   Njhw;wtlu;j;jp g/cm3        1'42         1'11  1'24   0'80
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     5.2 epyk; gz;gLj;jy; Kiwfs;5.2 epyk; gz;gLj;jy; Kiwfs;5.2 epyk; gz;gLj;jy; Kiwfs;5.2 epyk; gz;gLj;jy; Kiwfs;5.2 epyk; gz;gLj;jy; Kiwfs;

gz;gLj;jy; gbKiwfs;gz;gLj;jy; gbKiwfs;gz;gLj;jy; gbKiwfs;gz;gLj;jy; gbKiwfs;gz;gLj;jy; gbKiwfs;

epyk; gz;gLj;jw; nraw;ghL Nkw;nfhs;sg;gLk; re;ju;g;gj;Jf;fika epyk; gz;gLj;jy;

,uz;L gpujhd fl;lq;fshf tifg;gLj;jg;gLk;.

1. Muk;g epyg;gz;gLj;jy;

2. ,ilg; gz;gLj;jy;

Muk;g epyg;gz;gLj;jy;Muk;g epyg;gz;gLj;jy;Muk;g epyg;gz;gLj;jy;Muk;g epyg;gz;gLj;jy;Muk;g epyg;gz;gLj;jy;

gapu;fis taypy; ehl;l Kd;gjhf Nkw;nfhs;sg;gLk; gz;gLj;jw; nraw;ghLfs;

midj;Jk; Muk;g epyg;gz;gLj;jy; vdg;gLk;. nghUj;jkhd eLif> Nkw;gug;igj;

jahu;nra;jy;> fisfs;; guk;Gtijf; fl;Lg;gLjy;> kz;zpd; ngsjpf epiyikfis

Nkk;gLj;jy; MfpadNt ,jd; gpujhd Nehf;fq;fshFk;. ,jpy; Kjw;gz;gLj;jy;

Jizg;gz;gLj;jy;> ghj;jp mikj;jy; vd %d;W gbKiwfs; cs;sd.

Kjw; gz;gLj;jy; Kjw; gz;gLj;jy; Kjw; gz;gLj;jy; Kjw; gz;gLj;jy; Kjw; gz;gLj;jy; / cOjy; cOjy; cOjy; cOjy; cOjy; (Primary tillage)

,q;F ,Wf;fkhd epiyapYs;s kz; nfhj;jpg; Gul;;lg;gLk;. ,jd;NghJ kz;

Gul;lg;gLtJ jtpu fisfs;> gapu; mbf;fl;ilfs; mfw;wg;gly;> ghupa kz;

fl;bfs; cilf;fg;gly; MfpadTk; eilngWk;

Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; re;ju;g;gq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; re;ju;g;gq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; re;ju;g;gq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; re;ju;g;gq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; re;ju;g;gq;fs;

cgfuzq;fisg; gad;gLj;jpNa Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLtjdhy; kz;zpd;

<uypg;G kpf Kf;fpakhdjhFk;. mjpfsT <uypg;G> kpff; Fiwthd <uypg;G Mfpad

Kjw ;gz ;gLj ;jy pd ;  t pidj ;j pwidf ; Fiwf ;Fk ; .  kz ; <uy pg ; Gf ;

Fiwthff; fhzg;gbd; kz;iz ntl;bg; Gul;LtJ fbdkhf miktJld;>

<uypg;G mjpfkhapd; kz; cgfuzq;fspy; xl;bf; nfhs;tjdhy; cgfuzg; gad;ghL

fbdkhf mikAk;. NkYk;> mjpf <uypg;ghd re;ju;g;gj;jpy; kz;izg; gz;gLj;Jtjhy;

kz; fl;likg;Gf; Fog;gg;gLk;. ,jdhy;> ,t;thW gz;gLj;jg;gl;l kz; cyUk;NghJ

kz; fl;bfs; kpfTk; typikahditahff; fhzg;gLk;. ,jdhy; kz;zPuypg;G

25 - 50% Mff; fhzg;gLk; re;jHg;gj;jpy; Kjw;gz;gLj;jiy Nkw;nfhs;tJ

rpwe;jjhFk;. cOtjw;Fg; nghUj;jkhd kz; <uypg;gpd; tPr;rhdJ ,sf;fkhd

kz;zpy; FiwthfTk; ghukhd kz;zpy; cau;thfTk; fhzg;gLk;.

Kjw; gz;gLj;jy; Mok;Kjw; gz;gLj;jy; Mok;Kjw; gz;gLj;jy; Mok;Kjw; gz;gLj;jy; Mok;Kjw; gz;gLj;jy; Mok;

nra;ifgz;zTs;s gapupd; Ntu;j;njhFjpapd; Moj;Jf;F mikaNt coT Mok;

jPu;khdpf;fg;gLk;. mjhtJ> MzpNtiuf; nfhz;l gapnudpd; kpf MokhfTk;

ehUUNtu; nfhz;l gapnudpd; Fiwthd Moj;jpYk; kz;gz;gLj;jiy

Nkw;nfhs;syhk;.

Kjw; gz;gLj;jy; jlitfs;Kjw; gz;gLj;jy; jlitfs;Kjw; gz;gLj;jy; jlitfs;Kjw; gz;gLj;jy; jlitfs;Kjw; gz;gLj;jy; jlitfs;

kz;izr; rpwg;ghff; gz;gLj;Jtjw;F xU jlit my;yJ rpy jlitfs;;

Kjw;gz;gLj;jy; nra;ag;glyhk;. gpd;tUk; fhuzpfspd; mbg;gilapy; gz;gLj;jy;

jlitfs; jPu;khdpf;fg;gLk;.
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a. kz;zpd; jd;ik

b. fisfs; tsu;r;rpailaj;jf;f msT / gapu; mbf;fl;ilfs; fhzg;gLk; msT

ghukhd kz;zhapd; mjpf jlitfs; gz;gLj;jy; Ntz;Lk;. ,Nyrhd kz;zhapd;

xg;gPl;lstpy; Fiwe;j jlitfs; gz;gLj;JtJ NghJkhdjhFk;.

Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; tpjq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; tpjq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; tpjq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; tpjq;fs;Kjw; gz;gLj;jy; Nkw;nfhs;sg;gLk; tpjq;fs;

Njit kw;Wk; re;ju;g;gk; Mfpatw;Wf;fika gy;NtW tiffspy; Kjw;gz;gLj;jy;

Nkw;nfhs;sg;gLk;

c-k; : •  Mo cOjy;

•  fPo; kz;iz ,sf;Fjy;

•  tUlk; KOtJk; gz;gLj;jy;

Mo cOjyMo cOjyMo cOjyMo cOjyMo cOjy ;; ;; ;

nghJthf 25 - 30 cm tiuahd Moj;Jf;F my;yJ mjpYk; $ba Moj;Jf;F

cOjy; Mo cOjy; vdg;gLk;. ,t;thW cOtjhy; kz; ghsq;fshfg; Gul;lg;gLk;.

mg;ghsq;fs; gpd;du; #hpa ntg;gk;  my;yJ kiof;F cl;gLtjdhy;> rpwpa

Jz;Lfshf cile;J rpwe;j ,ioaikg;Gf;; nfhz;litahf khw;wkilAk;.

mWF (Cynodon dactylon), Nfhiu (Cypersus rotundus) Nghd;w gy;yhz;Lf;

fisfisf; fl;Lg;gLj;j Mo cOjy; nghUj;jkhdjhFk;. Mo cOjy; fhuzkhf

tpisr;ry; mjpfupg;gJld; kz;zpd; <uypg;Gk; Ngzg;gLk;.

fPo;kz;iz ,sf;Fjy;fPo;kz;iz ,sf;Fjy;fPo;kz;iz ,sf;Fjy;fPo;kz;iz ,sf;Fjy;fPo;kz;iz ,sf;Fjy;

kz;iz xNu Moj;jpy; njhlu;r;rpahf cOtjdhy; fPo;;kz;zpy;  fbdg;gil

cUthFk;. ,jd; fhuzkhfg; gapu;fspd; Ntu;fs; epiyf;Fj;jhf tsuhJ fpilahf

tsu;tjdhy; mUfpYs;s gapu;fSld; Nghrizf;Fk; ePUf;Fk; Nghl;bapLk;. fPo;

kz;izj; J}u;itahf;Fk;NghJ Nky;kz;Zf;Fg; ghjpg;G Vw;glhj tz;zk;

kz;izg; Gul;lhJ> fPo; kz;zpy; cs;s fbdg;gil cilf;fg;gLk;.

tUlk; KOtJk; gz;gLj;jy;tUlk; KOtJk; gz;gLj;jy;tUlk; KOtJk; gz;gLj;jy;tUlk; KOtJk; gz;gLj;jy;tUlk; KOtJk; gz;gLj;jy;
,jd;NghJ tUlk; G+uhTk; gz;gLj;jy; Nkw;nfhs;sg;gLk;. cyu; gapu;r;nra;if

Nkw;nfhs;sg;gLk; gpuNjrq;fspy; kioapd; Muk;gj;JlNd epyk;gz;gLj;jy;

Muk;gpf;fg;gLk;. kioePiu mjpfstpy; kz;zpy; Njf;fp itj;jpUg;gjw;fhfNt

,t;thW gz;gLj;jy; Nkw;;nfhs;sg;gLk;. gapu;fis ehl;Lk; fhyk;> Kjw; gz;gLj;jy;;

Mfpatw;Wf;fpilapyhd fhyk; mjpfupf;Fk;NghJ kz; ,Wf;fkiltijj;

jtpu;g;gjw;fhf mk;kz; kPz;Lk; kPz;Lk; gz;gLj;jg;gLk;. rpy Ntisfspy; mWtil

Kbe;j gpd;du; mLj;j gapu; ehl;lg;gLk; tiuapy; fisfis fl;Lg;gLj;jntdg;

gy jlitfs; kz; gz;gLj;jg;gLk;.

Jizg; gz;gLj;jy;Jizg; gz;gLj;jy;Jizg; gz;gLj;jy;Jizg; gz;gLj;jy;Jizg; gz;gLj;jy;
Kjw;gz;gLj;jypd; gpd;du;> kz;zpy; Nkw;nfhs;sg;gLk; rfy nraw;ghLfSk;

Jizg; gz;gLj;jy; vdg;gLk;. ngupa kz;fl;bfis cilj;jy;> vQ;rpAs;s

mbf;fl;ilfisAk; fisfisAk; mfw;Wjy;> kz;iz kl;lg;gLj;jy; Mfpad

,q;F  Nkw;nfhs;sg;gLk;.
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ghj;jp mikj;jyghj;jp mikj;jyghj;jp mikj;jyghj;jp mikj;jyghj;jp mikj;jy ;; ;; ;
kz;iz ed;F jahu;nra;j gpd;du; ePu;g;ghrdj;ij Nkw;nfhs;tjw;F my;yJ

tpj;Jf;fs; / ehw;Wfs; Mfpatw;iw ehl;Ltjw;F cfe;jthW taypy; gy;NtW

mikg;Gfis epUkhzpj;jNy ghj;jpaikj;jy; vd miof;fg;gLk;. ehl;lg;gLk;

gapu;fSf;F Vw;gNt mikf;fg;gLk; ghj;jpfs; jPu;khdpf;fg;gLk;. vdpDk;> rpy

gapu;fs; ghj;jpfs; mikf;fg;glhkNy ehl;lg;gLk;. cjhuzkhf gaW> nfsgP>

Nrhah mtiu Nghd;w gapu;fSf;Fg; ghj;jpfs; Njitapy;iy. ,it ed;F jahu;

nra;ag;gl;l kz;zpNy ehl;lg;gLk;. NkYk;> jf;fhsp> kpsfha; Nghd;w gapu;fSf;F

cau;  ghj;jpAk; Nrhsk;> fpoq;F tiffSf;F tuk;Grhy; ghj;jpAk; jahu;nra;ag;gl;L

rhjhuzkhf tuk;Gfspy; gapu; ehl;lg;gLk;. rhy;fspy; fUk;G cw;gj;jp nra;a

KbAk;. Fiwthd kio fpilf;Fk; gpuNjrq;fspy; ePiug; ghJfhg;gjw;fhfj;

jho;ghj;jp mikf;fg;gLtJld; ePiuj; Njf;fp itg;gjw;Fj; jho;ghj;jp my;yJ

tay; jahu; nra;ag;gLk;. c-k; : ney;

,ilg;gz;gLj;jy;,ilg;gz;gLj;jy;,ilg;gz;gLj;jy;,ilg;gz;gLj;jy;,ilg;gz;gLj;jy;
gapu;fis ehl;ba gpd;dH gapu;fs; epyj;jpy; cs;sNghJ Nkw;nfhs;sg;gLk; gy;NtW

gz;gLj;jw; nrad;Kiwfs; ,ilg;gz;gLj;jy; vdg;gLk;.

kz;Zld; gris tiffisf; fyj;jy;> kuq;;fSf;F mUNf kz;iz ,sf;;Fjy;>

cile;j ghj;jpfisr; rPu;nra;jy;> kuq;fspd; Ntu;g;gFjpf;F kz; mizj;jy;>

fisfis mfw;Wjy; Mfpa eltbf;iffs; ,jd;NghJ Nkw;nfhs;sg;gLk;.

epyg; gz;gLj;jy; Kiwfs;epyg; gz;gLj;jy; Kiwfs;epyg; gz;gLj;jy; Kiwfs;epyg; gz;gLj;jy; Kiwfs;epyg; gz;gLj;jy; Kiwfs;

cr;rg; gz;gLj;jy;cr;rg; gz;gLj;jy;cr;rg; gz;gLj;jy;cr;rg; gz;gLj;jy;cr;rg; gz;gLj;jy;

,J ghuk;gupa epyg;gz;gLj;jy; my;yJ epak epyg; gz;gLj;jy; vd miof;fg;gLk;.

,q;F Kjw;gz;gLj;jypd;; gpd;du; Jizg;gz;gLj;jYk; Nkw;nfhs;sg;gLk;. gapUf;Fj;

Njitahd Moj;jpy; epyk; gz;gLj;jg;gLk;. vdpDk;> ,J mjpf nryT Vw;gLk;

xU KiwahFk;. rha;thd ,lq;fspy; ,k;Kiwiaf; iff;nfhz;lhy; kz;zhpg;G

Vw;gLk;.

,opTg; gz;gLj;jy; (,opTg; gz;gLj;jy; (,opTg; gz;gLj;jy; (,opTg; gz;gLj;jy; (,opTg; gz;gLj;jy; (minimum tillage)))))
,J Kiwahd ghj;jp> tpiuthd tpj;J Kisj;jy;> rPuhd gapu; tsu;r;rp Mfpa

mbg;gilj; Njitfisr; rpwg;ghd mstpy; toq;ff;$bathW Fiwe;j mstpy;

kz; gz;gLj;jiy Nkw;nfhs;Sk; KiwahFk;. ,q;F kpff; Fiwe;j mstpNyNa

kz; gz;gLj;jg;gLk;. epyk; gz;gLj;jiy ,opTgLj;Jtjw;F ,uz;L Kiwfs;

gad;gLj;jg;gLk;.

1. epyk; gz;gLj;jypy; nryTf;Fr; rhu;ghf mD$yq;fisj; juhj gz;gLj;jy;

eltbf;iffisf; iftply;

2. tpj;Jf;fis tpijj;jy;> grisaply; Nghd;w gy;NtW eltbf;iffis

Vffhyj;jpy; nra;jy;

,opTg; gz;gLj;jypd;  NghJ> rfy epiyaq;fisAk; cs;slf;fpajhf Muk;gg;

gz;gLj;jy; Nkw;nfhs;sg;gLk;. tpj;Jf;fs; my;yJ ehw;Wf;fs; elg;gLk;.

tupirfspD}lhf khj;jpuNk ,ilg; gz;gLj;jy; Nkw;nfhs;sg;gLk;;.
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ful;L ,ioaikg;G kw;Wk; eLj;jukhd ,ioaikg;igf; nfhz;l kz;fspy;
kl;Lk; ,opTg; gz;gLj;jy; %yk; ntw;wpfukhd gaidg; ngwyhk;. ,uz;L
my;yJ %d;W tUlq;fs; ,opTg;gz;gLj;jiyr; nra;;j gpd;dNu mjd; cz;ikahd

ngWNgw;iw mtjhdpf;fyhk;.

,opTg; gz;gLj;jypd; mD$yq;fs;,opTg; gz;gLj;jypd; mD$yq;fs;,opTg; gz;gLj;jypd; mD$yq;fs;,opTg; gz;gLj;jypd; mD$yq;fs;,opTg; gz;gLj;jypd; mD$yq;fs;
• rha;thd epyq;fspy; kz;zupg;Gf; FiwtilAk;.
• epyk; gz;gLj;jYf;F vLf;Fk; fhyj;ij kPjg;gLj;jpg; gapu;r;nra;ifg;

Nghfq;fSf;;F ,ilapyhd ,ilntspiaf; Fiwf;fyhk;.

• mWtilapd; gpd;dH vQ;rpAs;s gapu;kPjpfs; vQ;Rtjhy; mit rpijtile;J
kz; ,ay;Gfis Nkk;gLj;Jk;. NkYk;> kz;zpy; cs;s Ntu;fs; ,we;J
rpijtiljy; cUthFk; JisfspD}lhf ePH ed;F nghrpAk;.

• epyg;gz;gLj;jYf;fhd nryT FiwtilAk;.
• gz;iz ,ae;jpuq;fspd; gad;ghl;lhy; kz; ,Wf;fkiltJ jtpu;f;fg;gLk;.

,opTg; gz;gLj;jypYs;s gpujp$yq;fs;,opTg; gz;gLj;jypYs;s gpujp$yq;fs;,opTg; gz;gLj;jypYs;s gpujp$yq;fs;,opTg; gz;gLj;jypYs;s gpujp$yq;fs;,opTg; gz;gLj;jypYs;s gpujp$yq;fs;
• ,opTg; gz;gLj;jy; Nkw;nfhs;sg;gl;l epyj;jpy; tpijf;fg;gl;l tpj;Jf;fs;

Kisg;gJ FiwthFk;.
• Nrjdg; gjhu;j;jq;fspd; rpijtilAk; tPjk; Fiwtile;J Nghrizg;

gjhu;j;jq;fs; tpLtpf;fg;glYk; ke;jkhFk;. vdNt> $Ljyhd msT ,urhadg;
gris ,lNeupLk;.

• mtiuag; gapHfspy; Ntu; Kbf;fs; cUthtJ FiwtilAk;.
• tpj;Jf;fis tpijg;gJ fbdkhFk;.
• fisf;fl;Lg;ghl;bw;nfd mbf;fb fisehrpdpfs; gad;gLj;j NeupLk;. #oy;

khrilAk;. taypy; gy;yhz;Lf; fisfs; mjpfstpy; fhzg;gLk;.
• rpy Neha;fs;> gPilfs; epiyNgwila topNaw;gLk;.

G+r;rpag; gz;gLj;jy; (G+r;rpag; gz;gLj;jy; (G+r;rpag; gz;gLj;jy; (G+r;rpag; gz;gLj;jy; (G+r;rpag; gz;gLj;jy; (Zero tillage)))))

,opTg;gz;gLj;jypd; ,opTr;re;ju;g;gnkd ,jidf; Fwpg;gplyhk;. Muk;gg; gz;gLj;jy;

Nkw;nfhs;sg;gLtjpy;iy.  ehw;Wf;fs; elg;gLk; tupirf;F my;yJ epiyaj;jpy;

kl;Lk; ,ilg;gz;gLj;jy; kl;Lg;gLj;jg;gLk;. tpj;Jf;fis tpijf;f Kd;du; Fiwe;j

MAl;fhyk; nfhz;l fisfs;> ru;t fisehrpdp rptpwpf; fl;Lg;gLj;jg;gLk;.

c-k; : fpisnghNrw;W fisehrpdp gpuNahfpj;jy;

ehl;lg;gLk; tpj;Jf;fSf;Fg; ghjpg;G Vw;glhjpUf;ff; Fiwthd njhopw;gL MAl;

fhyk; nfhz;l ru;t fisehrpdpfNs  rptpwg;gl Ntz;Lk;. Fiwe;j MAl;fhyk;

nfhz;l fisehrpdpfisg; gad;gLj;Jtjw;fhd fhuzk; elg;gLk; tpj;Jf;fSf;F

KOikf; fisehrpdpfshy; Vw;gLk; ghjpg;Gf;fisj; jtpu;j;jyhFk;. tpj;Jf;fs;

Kisj;j gpd;du;> fisf;fl;Lg;ghl;Lf;nfd mjpf njhopw;gL MAl; fhyk;  nfhz;l

njupTf; fisehrpdpfs; rptpwg;gLk;. ,f; fisehrpdpfs; gapu;fSf;Fg; ghjpg;ig

Vw;gLj;jhjitahf ,Uf;f Ntz;Lk;.

gpd;tUk; re;ju;g;gq;fspy; G+r;rpag; gz;gLj;jy; Nkw;nfhs;sg;gl Ntz;Lk;gpd;tUk; re;ju;g;gq;fspy; G+r;rpag; gz;gLj;jy; Nkw;nfhs;sg;gl Ntz;Lk;gpd;tUk; re;ju;g;gq;fspy; G+r;rpag; gz;gLj;jy; Nkw;nfhs;sg;gl Ntz;Lk;gpd;tUk; re;ju;g;gq;fspy; G+r;rpag; gz;gLj;jy; Nkw;nfhs;sg;gl Ntz;Lk;gpd;tUk; re;ju;g;gq;fspy; G+r;rpag; gz;gLj;jy; Nkw;nfhs;sg;gl Ntz;Lk;

• gy;NtW fhuzq;fspdhy; cupa fhyj;jpy; gz;gLj;jy; Nkw;nfhs;s Kbahj

epyq;fSf;fhf c-k;: Fwpg;gpl;l fhyj;jpy; kio fpilf;fg;ngwhjjhy;

gz;gLj;jiy Nkw;nfhs;s Kbahkw;Nghd epyq;fSf;F ,k;Kiw cfe;jhFk;.

• mbf;fb kz;zupg;Gf;F cs;shFk; epyq;fSf;F cfe;jjhFk;.

• epyk; gz;gLj;jYf;F mjpf CopaKk; NeuKk; Njitg;gLk;; epyq;fSf;F

cfe;jjhFk;.



237

G+r;rpag;; gz;gLjypd;NghJ %d;W fUkq;fs; Vffhyj;jpy; eilngWk;.

• gapu;fs; ehl;lg;gLk; tupirfspD}Nl xLq;fpa epyg; gFjpiar; Rj;jg;gLj;jy;.

• tpj;Jf;fis ehl;Ltjw;fhd eLiff; Fopfisj; jahupj;jy;.

• tpj;Jf;fis ehl;LjYk; kz;zhy; %LjYk;.

G+r;rpag; gz;gLj;jypd; mD$yq;fs;G+r;rpag; gz;gLj;jypd; mD$yq;fs;G+r;rpag; gz;gLj;jypd; mD$yq;fs;G+r;rpag; gz;gLj;jypd; mD$yq;fs;G+r;rpag; gz;gLj;jypd; mD$yq;fs;

1. kz; kw;Wk; ePu;f;fhg;G1. kz; kw;Wk; ePu;f;fhg;G1. kz; kw;Wk; ePu;f;fhg;G1. kz; kw;Wk; ePu;f;fhg;G1. kz; kw;Wk; ePu;f;fhg;G

Nrjdg;nghUl;fs; fdpg;nghUshf khw;wkilAk; tPjk; Fiwthifahy;

tupirfSf;F ,ilapyhd gFjpfspy; fisfs; kw;Wk; gapu;kPjpfs;

%Lgilahfj; njhopw;gLtjdhy; kioj;Jspfs; Neubahf kz;zpy; tpOtJ

jtpu;f;fg;gLk;. NkYk;> kz;zpd; Nkw;gug;gpy; XbtopAk; ePupd; NtfKk;

FiwtilAk;. ,jdhy; kz;zupg;Gk; FiwtilAk;.

,it jtpu> %LgilahdJ kz;Zld; Neubahfj; njhLifAWtjdhy;

kz;zq;fpfspd; (kz;GOf;fSk; Ez;zq;fpfSk;) njhopw;ghL mjpfupf;Fk;.

,jd; fhuzkhf kz;fl;likg;G tpUj;jpaile;J kz;zpDs; ePu; CLnry;Yk;

tPjKk; mjpfupf;Fk;. %Lgil fhzg;gLtjhy; ePu; Mtpahfpr; nry;yy;

FiwtilAk;.

2. nryT Fiwjy;2. nryT Fiwjy;2. nryT Fiwjy;2. nryT Fiwjy;2. nryT Fiwjy;

gy;NtW fhuzq;fspdhy; cupa  fhyj;jpy; epyk; gz;gLj;jy; Nkw;nfhs;sg;gl

Kbahkw;Nghd epyq;fspYk; gz;gLj;jYf;F mjpf nryT Vw;gLk;

re;ju;g;gq;fspYk; gad;gLj;jf; $bajhifahy; ,ae;jpu tY> Neuk; Mfpad

kPjg;gLj;jg;gLk;. mj;Jld; nghUshjhu uPjpahf ed;ik fpilf;Fk;. ciog;ghy;

my;yJ ,ae;jpuk; %yk; epyk; gz;gLj;jYf;F mjpf rf;jpiaAk; rpukj;ijAk;

nrytpl Ntz;ba mtrpak; ,y;iy.

G+r;rpag; gz;gLj;jypd; gpujp$yq;fs;G+r;rpag; gz;gLj;jypd; gpujp$yq;fs;G+r;rpag; gz;gLj;jypd; gpujp$yq;fs;G+r;rpag; gz;gLj;jypd; gpujp$yq;fs;G+r;rpag; gz;gLj;jypd; gpujp$yq;fs;

• ngupa tpj;Jf;fs; nfhz;l gapu;fSf;Fg; gad;gLj;j KbAnkdpDk;; rpwpa

tpj;Jf;fisf; nfhz;l gapu;fSf;Fg; nghUj;jkw;wJ.

• Muk;gj;jpy; Njhw;wtlu;j;jp Fiwthff; fhzg;gl;lhYk; tpNrlkhf tpj;J

eLiff;Fk;> tptrha ,urhadg; gpuNahfj;Jf;Fk; ,ae;jpuq;fs;

gad;gLj;jg;gLkhapd; kz; ,Wf;fkila ,lKz;L.

• fspkz; ghq;fhd kz;zpy; kz; tspA+l ;lk;> ePu ;tbg;G Mfpad

Fiwtiltjdhy; jhtu tsu;r;rp FiwtilAk;.

• ,q;F tay; KOtjpYk; cs;s fisfisf; fl;Lg;gLj;j> ru;t fisehrpdp

tprpwg;gLk;. ,jdhy; gapu;r;nra;ifg; Nghfnkhd;wpy; gad;gLj;jg;gLk;

fisehrpdpapd; msTk; mjpfkhFk;.

• mbf;fb fisehrpdp tprpwg;gLtjdhy; fisehrpdpfSf;Fj; jhf;Fg;gpbf;ff;

$ba fisfs; cUthFk;. mt;thNw fisehrpdpg; gad;ghl;bdhy; #oYk;

khrilAk;.

• tpj;J Kisjpwd; tPjkhdJ rhjhuz epiyikia tpl> 20% ,dhy;

Fiwtilayhk;.

• fdpg;nghUshf;fk; Fiwtiltjdhy; mjpfsT ,urhadg; gris gad;gLj;j

NeupLk;.
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Nrwhf;Fjy; Nrwhf;Fjy; Nrwhf;Fjy; Nrwhf;Fjy; Nrwhf;Fjy; (Puddling)

Nrwhf;Ftjd; %yNk new;nra;iff;;fhf kz; gz;gLj;jg;gLk;. ,t;thW Nrwhf;Ftjd;

Nehf;fk; taypy; new;gapu;fs; cs;s fhyg;gFjpapy;  kz;iz ePupy; mkpo;j;jp

itg;gjhFk;. Nrwhf;Ftjd; %yk; kz; fl;likg;G rPu;Fiyf;fg;gLk;. kzy;>

milay;> fspj; Jzpf;iffs; ntt;Ntwhfp> mit KiwNa fbdg;gil kPJ

gbtjdhy; Ez;Jisfs; milgl;L ePu; cl;Gftplhj epiy Vw;gLk;. ,jdhy;

ePuhdJ epyj;jpd; Mokhd gFjpfSf;F tbe;J nry;tJ jLf;fg;gLk;. ,jdhy;

new;gapupd; tsu;r;rpf;F ,d;wpaikahj nkd;ikahd jd;ikAk; cUthFk;.

     5.3 kz; gz;gLj;jy; cgfuzq;fs;5.3 kz; gz;gLj;jy; cgfuzq;fs;5.3 kz; gz;gLj;jy; cgfuzq;fs;5.3 kz; gz;gLj;jy; cgfuzq;fs;5.3 kz; gz;gLj;jy; cgfuzq;fs;

gapiuj; jhgpg;gjw;Fg;; nghUj;jkhd kz; #oiyg; ngw;Wf;nfhs;sr; rupahd

cgfuzq;fisg; gad;gLj;jp> kz;izg; gz;gLj;j Ntz;Lk;. epyk; gz;gLj;jy;

gpujhdkhf ,uz;L mbg;gilfspy; tifg;gLj;jg;glyhk;.

a. epyk; gz;gLj;jiy Nkw;nfhs;Sk; re;ju;g;gj;Jf;F mika

b. cgfuzj;ijr; nraw;gLj;j gad;gLj;jg;gLk; tYTf;F mika

a. kz;; gz;gLj;Jk; re;ju;g;gj;Jf;F mika cgfuzq;fis tifg;gLj;jy;. kz;; gz;gLj;Jk; re;ju;g;gj;Jf;F mika cgfuzq;fis tifg;gLj;jy;. kz;; gz;gLj;Jk; re;ju;g;gj;Jf;F mika cgfuzq;fis tifg;gLj;jy;. kz;; gz;gLj;Jk; re;ju;g;gj;Jf;F mika cgfuzq;fis tifg;gLj;jy;. kz;; gz;gLj;Jk; re;ju;g;gj;Jf;F mika cgfuzq;fis tifg;gLj;jy;.

,jd; mbg;gilapy;> gz;gLj;jy; cgfuzq;fis %d;whf tifg;gLj;jyhk;.

01. Kjw;; gz;gLj;jy; cgfuzq;fs;

02. Jizg; gz;gLj;jy; cgfuzq;fs;

03. ,ilg; gz;gLj;jy; cgfuzq;fs;

1. Kjw; gz;gLj;jy; cgfuzq;fs;1. Kjw; gz;gLj;jy; cgfuzq;fs;1. Kjw; gz;gLj;jy; cgfuzq;fs;1. Kjw; gz;gLj;jy; cgfuzq;fs;1. Kjw; gz;gLj;jy; cgfuzq;fs;

Kjw; gz;gLj;jiy Nkw;nfhs;sg; gad;gLj;jg;gLk; cgfuzq;fshf kz;ntl;b>

Ks; kz;ntl;b> fyg;igfs; Nghd;wtw;iwf; Fwpg;gplyhk;.

2 .2 .2 .2 .2 . Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;
kz;izj;  J}u;itahf;fy;>  kl;lg;gLj;jy;> ghj;jpaikj;jy; Mfpatw;Wf;nfd

kz;ntl;b> kl;lg;gyif> Fg;igthup> gug;gb fUtp> rhypL fUtp> Roy;fyg;ig

Mfpa cgfuzq;fs; ,jw;nfdg; gad;gLj;jg;gLk;.

3. ,ilg;gz;gLj;jy; cgfuzq;fs;3. ,ilg;gz;gLj;jy; cgfuzq;fs;3. ,ilg;gz;gLj;jy; cgfuzq;fs;3. ,ilg;gz;gLj;jy; cgfuzq;fs;3. ,ilg;gz;gLj;jy; cgfuzq;fs;

gapu;fis ehl;ba gpd; kz;Zf;F Nkw;nfhs;sg;gLk; midj;Jr; nraw;ghLfSk;

$l;lhf ,ilg;gz;gLj;jy; vdg;gLk;. fisfl;Lg;ghL> gapu;fis ehl;ba gpd;du;

jhtuj;jpd; mbg;gFjpf;F kz; mizj;jy;> grisia kz;Zld; fyj;jy; Nghd;w

nraw;ghLfisr; nra;tjw;F cjTk; rfy cgfuzq;fSk; ,jpy; cs;slq;Fk;.

b. gad;gLj;jg;gLk; tYTf;F mika cgfuzq;fis tifg;gLj;jy;gad;gLj;jg;gLk; tYTf;F mika cgfuzq;fis tifg;gLj;jy;gad;gLj;jg;gLk; tYTf;F mika cgfuzq;fis tifg;gLj;jy;gad;gLj;jg;gLk; tYTf;F mika cgfuzq;fis tifg;gLj;jy;gad;gLj;jg;gLk; tYTf;F mika cgfuzq;fis tifg;gLj;jy;
gz;gLj;jy; cgfuzq;fisr; nraw;gLj;jntdg; gad;gLj;jg;gLk; tYTf;F mika

mtw;iwg; gp;d;tUkhW tifg;gLj;jyhk;.

01. kdpjtYthy; ,af;fg;gLk; cgfuzq;fs;.

02. tpyq;F tYthy; ,af;fg;gLk; cgfuzq;fs;.

03. ,ae;jpu tYthy; ,af;fg;gLk; cgfuzq;fs;.
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1 .1 .1 .1 .1 . kdpj tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.kdpj tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.kdpj tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.kdpj tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.kdpj tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.
kz;ntl;b> Ks;kz;ntl;b> [g;ghdpa Roy; fis fl;Lg;gLj;jp>  ifg;guk;gb fUtp>
N`h cgfuzq;fs; Nghd;wit ,jw;fhd cjhuzq;fshFk;.

2 .2 .2 .2 .2 . tpyq;F tYtpdhy; ,af;fg;gLk; cgfuzq;fs;tpyq;F tYtpdhy; ,af;fg;gLk; cgfuzq;fs;tpyq;F tYtpdhy; ,af;fg;gLk; cgfuzq;fs;tpyq;F tYtpdhy; ,af;fg;gLk; cgfuzq;fs;tpyq;F tYtpdhy; ,af;fg;gLk; cgfuzq;fs;
,e;j cgfuzq;fs; khLfisg; gad;gLj;jp ,af;fg;gLk;. ehl;Lf;fyg;ig> ,Nyrhd
mr;Rj;jfl;Lf; fyg;ig> gu;kpa kl;lg;gyif Mfpad ,jw;fhd rpy cjhuzq;fshFk;.

3. ,ae;jpu tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.3. ,ae;jpu tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.3. ,ae;jpu tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.3. ,ae;jpu tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.3. ,ae;jpu tYtpdhy; ,af;fg;gLk; cgfuzq;fs;.
tl;lj;jl;Lf;; fyg;ig> mr;Rj;jfl;Lf; fyg;ig> [g;ghdpa Roy; fyg;ig> tl;lj;jl;L

`Nuh> Kl;fyg;ig Nghd;wit ,jw;F cjhuzq;fshFk;

Kjw;gz;gLj;jy; cgfuzq;fs;.Kjw;gz;gLj;jy; cgfuzq;fs;.Kjw;gz;gLj;jy; cgfuzq;fs;.Kjw;gz;gLj;jy; cgfuzq;fs;.Kjw;gz;gLj;jy; cgfuzq;fs;.
kdpj tYtpdhy; nraw;gLj;jg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;kdpj tYtpdhy; nraw;gLj;jg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;kdpj tYtpdhy; nraw;gLj;jg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;kdpj tYtpdhy; nraw;gLj;jg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;kdpj tYtpdhy; nraw;gLj;jg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;
kz;ntl;bkz;ntl;bkz;ntl;bkz;ntl;bkz;ntl;b
cUf;F myifAk;> kuj;jpdhyhd gpbiaAk; nfhz;l
gy;NtW gz;gLj;jy; Ntiyfisr; nra;af;$ba
cgfuzkhFk;. kz;izf; nfhj;jpg; Gul;Ljy; > Gy;iy
nrJf;Fjy;> Fop ntl;Ljy;> kz;iz mfw;Wjy;>
tha;f;fhy;fs; mikj;jy;> ghj;jp mikj;jy; kz;izj;
J}u;itahf;fy;> kl;lg;gLj;jy; Mfpa nraw;ghL
fSf;fhfg; gad;gLj;jg;gLk;.

Nkl;Lepyg; gz;gLj;jy;> Nrw;Wepyg; gz;gLj;jy;
Mfpatw;Wf;fhd kz; ntl;;bfs; NtWgl;ldthFk;.
gpuNjr uPjpahf gy;NtW mikg;igAila myFfs;

nfhz;l kz;ntl;bfs; gad;gLj;jg;gLfpd;wd.

kz; gz;gLj;jy; cgfuzq;fs;

Kjw; gz;gLj;jy;

cgfuzq;fs;
Jizg; gz;gLj;jy;

cgfuzq;fs;
,ilg; gz;gLj;jy;

cgfuzq;fs;
fisafw;Wk; fUtpfs;> N`h

cgfuzq;fs;> kz; ntl;b>

if Ks;S

kdpjtYkdpjtYkdpjtYkdpjtYkdpjtY

kz;ntl;b

Ks; kz;ntl;b

mythq;F

tpyq;;FtYtpyq;;FtYtpyq;;FtYtpyq;;FtYtpyq;;FtY

-ehl;Lf;fyg;ig

- , N y r h d

mr;Rj;jfl;Lf;

fyg;ig

,ae;jputY,ae;jputY,ae;jputY,ae;jputY,ae;jputY

tl;ljl;Lf;fyg;ig

mr;Rj;jfl;Lf;

fyg;ig

[g;ghdpa jpir

khw ;wf ; $ba

fyg;ig

kdpj tYkdpj tYkdpj tYkdpj tYkdpj tY

kz;ntl;b

kl;lg;gLj;jp

Fg;igthup

tpyq;;FtYtpyq;;FtYtpyq;;FtYtpyq;;FtYtpyq;;FtY

kl;lg;gyif

myFkl;lg;gyif

gu ;k pa kl ;lg ;

gyif

,ae;jpu tY,ae;jpu tY,ae;jpu tY,ae;jpu tY,ae;jpu tY

Row;fyg;ig

tpy; Kl;;fyg;ig

Kl;fyg;ig

cU 5.1 : gy;NtWcU 5.1 : gy;NtWcU 5.1 : gy;NtWcU 5.1 : gy;NtWcU 5.1 : gy;NtW

kz;ntl;b tiffs;kz;ntl;b tiffs;kz;ntl;b tiffs;kz;ntl;b tiffs;kz;ntl;b tiffs;

Nkl;Lepy

kz;ntl;b

( n j U N tiy

kz;ntl;b)

Nrw;Wepy

kz;ntl;b

vk ; g py p g ; g p l ; ba

kz;ntl;b

Njhl;l kz;

ntl;b (aho;;g;

ghz kz;nt

l;b)

nfhj;;kiy

gpuNjr

kz; ntl;b
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Ks;S tiffs;Ks;S tiffs;Ks;S tiffs;Ks;S tiffs;Ks;S tiffs;

,it cUf;fpdhyhd myifAk; kuj;jyhd ifgpbiaAk;

nfhz;litahFk;. kpjp Ks;S> Ks;S kz;ntl;b> ifKs;S

vd ,it gy tifg;gLk;. kpjpKs;isg;; gad;gLj;jp

Nkl ;Le pyq ;fs pYs ;s ,Wf ;fkhd kz ;izj ;

J}u;;itahf;Fjy;> fw;fisAk; Ntu;fisAk; mfw;Wjy;>

fpoq;F tiffis mWtil nra;jy; Mfpa Ntiyfis

Nkw;nfhs;s KbAk;. Ks;kz;ntl;b Nkl;L epyq;fspy;

kz;iz ,yFthf;fg; gad;gLj;jg;gLk;. ifKs;S

tPl;Lj;Njhl;lr; nra;ifapd;NghJ ,ilg;gz;gLj;jy;

eltbf;iffSf;Fg; gad;gLj;jg;gLk;.

mythq;Fmythq;Fmythq;Fmythq;Fmythq;F

,J flg;ghiu> mythq;F vdg; gy ngau;fshy;

miof;fg;gLk;. ,J ghj;jp jahupg;gjw;Fk;> Fopapd; gf;fq;fisr;

nrg;gdplTk; epiyf;Fj;jhf kz;iz ,sf;fTk; gad;gLk;.

tpyq;F tYthy; ,af;fg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Kjw; gz;gLj;jy; cgfuzq;fs;

ehl;Lf;fyg;igehl;Lf;fyg;igehl;Lf;fyg;igehl;Lf;fyg;igehl;Lf;fyg;ig

,jd; clw;gFjp kuj;jpdhYk; myF

cNyhfj ;jhYk ; Mf ;fg ;gl ;bUf ;Fk ; .

k uj ; j hyhd clw ; gFj pa py ;  myF

nghUj;jg;gl;bUf;Fk;. ,jid ,Oj;Jr; nry;y

ePz;l kuf;Nfhy; xd;W fhzg;gLk; .

new;nra;ifapy; ngUk;ghYk; ghtpf;fyhk;.

5 cm Moj;Jf;F kz;izg; gz;gLj;jyhk;.

MdhYk;> kz;izg; gz;gLj;Jk; Moj;ij

EZf;fkhff; fl;Lg;gLj;j KbahJ.

6 kzpj;jpahyq;fspy; 0.1 - 0.15 n`f;lau;

epyg;gug;igg; gz;gLj;j KbAk;.

,Nyrhd mr;Rj; jfl;Lf; fyg;ig,Nyrhd mr;Rj; jfl;Lf; fyg;ig,Nyrhd mr;Rj; jfl;Lf; fyg;ig,Nyrhd mr;Rj; jfl;Lf; fyg;ig,Nyrhd mr;Rj; jfl;Lf; fyg;ig

tpyq;Ffspdhy; ,J ,Oj;Jr; nry;yg;gLk;.

ney; taiy cOtjw;Fg; g ad ; g Lk ; .

10cm Moj;Jf;F co KbAk;. ntl;lg;gl;L

Nky; Nehf;fp tUk; kl;ghsk; jfl;bdhy;

Gul;lg;gLk;.

cU 5.3 : mythq;FcU 5.3 : mythq;FcU 5.3 : mythq;FcU 5.3 : mythq;FcU 5.3 : mythq;F

cU 5.4 : ehl;Lf;fyg;igcU 5.4 : ehl;Lf;fyg;igcU 5.4 : ehl;Lf;fyg;igcU 5.4 : ehl;Lf;fyg;igcU 5.4 : ehl;Lf;fyg;ig

,izf;Fk;

ntl;L

,izg;Gf;Nfhy;
ifgpb

kuf;nfhO

ntl;Lk;

myF

ifgpb

epyr;rl;lk;
nfhO

,izf;Fk; Nfhy;
Gul;Lk; myF

cU 5.5 : ,Nyrhd mr;Rj; jfl;Lf; fyg;igcU 5.5 : ,Nyrhd mr;Rj; jfl;Lf; fyg;igcU 5.5 : ,Nyrhd mr;Rj; jfl;Lf; fyg;igcU 5.5 : ,Nyrhd mr;Rj; jfl;Lf; fyg;igcU 5.5 : ,Nyrhd mr;Rj; jfl;Lf; fyg;ig

kpjp Ks;S

kz;ntl;b Ks;S

cU 5.2 : gy;NtWcU 5.2 : gy;NtWcU 5.2 : gy;NtWcU 5.2 : gy;NtWcU 5.2 : gy;NtW

Ks;S tiffs;Ks;S tiffs;Ks;S tiffs;Ks;S tiffs;Ks;S tiffs;
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fisfs; kz;zpd; fPNo Gijf;fg;gLk;. 6 kzp Neuk; gz;gLj;Jtjd; %yk;

0.15- 0. 25 n`f;uau; epyj;ij cOJ gz;gLj;j KbAk;.

,ae;jpuj;jpd; %yk; ,Of;fg;gLk; kz;izg; Gul;Lk; fyg;ig tiffs;,ae;jpuj;jpd; %yk; ,Of;fg;gLk; kz;izg; Gul;Lk; fyg;ig tiffs;,ae;jpuj;jpd; %yk; ,Of;fg;gLk; kz;izg; Gul;Lk; fyg;ig tiffs;,ae;jpuj;jpd; %yk; ,Of;fg;gLk; kz;izg; Gul;Lk; fyg;ig tiffs;,ae;jpuj;jpd; %yk; ,Of;fg;gLk; kz;izg; Gul;Lk; fyg;ig tiffs;

,it jpuhf;lupy; ,izf;fg;gl;Lg; gad;;gLj;jg;gLk;. ,jw;nfd ,yq;ifapy; ,uz;L

rf;fu jpuhf;uu;> ehd;F rf;fu jpuhf;uu; Mfpad gad;gLj;jg;gLk;. jpuhf;uu; tiff;Nfw;g

,izf;fg;gLk; fyg;ig tiffSk; NtWgLk;.

Muk;gg; gz;gLj;jy; cgfuzq;fs;

ehd;F rf;fuj; ,uz;L rf;fu

jpuhf;uupy; nghUj;Jk; jpuf;uupy; nghUj;Jk;

cgfuzq;fs; cgfuzq;fs;

l ,wFf; fyg;ig l jpirkhw;wf; $ba

l tl;lj; jl;Lf;fyg;ig   [g;ghdpa ,wFf;

l Kl;fyg;ig   fyg;ig

,wFf; fyg;ig (,uz;L rf;fu coT ,ae;jpuk;),wFf; fyg;ig (,uz;L rf;fu coT ,ae;jpuk;),wFf; fyg;ig (,uz;L rf;fu coT ,ae;jpuk;),wFf; fyg;ig (,uz;L rf;fu coT ,ae;jpuk;),wFf; fyg;ig (,uz;L rf;fu coT ,ae;jpuk;)

,t;Tgfuzj;jpy; ,wF xd;W ,Ug;gjdhy; ,wFf; fyg;ig vd miof;fg;gLk;.

jpir khw;wf;$ba [g;ghdpaf; fyg;ig ,jpy; xU tifahFk;. cOk;NghJ

fyg;ig myfpd; gf;fq;fis khw;wf; $bajha; mike;Js;sik tpNrl mk;rkhFk;.

,J ,U rf;fu coT ,ae;jpuj;jpd; %yk; nraw;gLj;jg;gLk;.

,J ehl;Lf; fyg;ig> ,yFthd mr;Rj; jfl;Lf; fyg;ig Mfpatw;iw tpl

Mokhfg; gz;gLj;jf; $ba cgfuzkhFk;. Nrw;W epyk;> Nkl;L epyk; Mfpa

,uz;bYk; ,J gad;gLj;jg;gLk;. Gjpjhfj; Jg;guT nra;ag;gl;l fw;fs; nfhz;l

epyj;jpy; ,jidg; gad;gLj;JtJ fbdk;. gapu;tiff;F mika> ,jd; coT

Moj;ijf; fl;Lg;gLj;j $bajhf ,Ug;gJ mD$ykhFk;.

fyg;igapYs;s ntl;Lk; myF 15 - 20

cm MfTk;>  cog;gLk; Moj;ij 15cm

tiuf;Fk; nrg;gQ;nra;J khw;w KbAk;.

fyg ;ig Kd ;Nehf ; f p  ,Oj ;Jr ;

nry;yg ;gLk ;NghJ fyg ;ig Kid

kz ;izf ; f po p j ;J nry ;tJld ;

ntl;lg ;gLk; kz; myfpd; topNa

Nkw;nrd;W ,wfpd; %yk; Gul;lg;gLk;.

,jpYs;s ,wF ,Uk;Gf; fPyq;fspdhy;

Mf;fg;gl;bUg;gjhy; kz;zhdJ ,jpy;

mjpfstpy; xl;bf;nfhs;shJ. cOtjw;nfd coT ,ae;jpuj;ij (jpuhf;uiu)

taypy; ,wf;f Kd;>  uaH nfhz;l rf;fuq;fs; fow;wg;gl;L Nrw;wbg;Gr; rpy;Yg;

G+l;lg;gLk;. ,t;Tgfuzk; %yk; ehnshd;Wf;F 0.25 - 0.50 n`f;uau; epyg;

gug;ig co KbAk;.

epyr;rl;lk;

nek;G (ntl;Lk;

mfy khw;wp)

Mok; fl;Lg;gLj;jp
gf;fkhw;wp

myF (nfhO)

cU 5.6 jpir khw;wf;$ba [g;ghdpacU 5.6 jpir khw;wf;$ba [g;ghdpacU 5.6 jpir khw;wf;$ba [g;ghdpacU 5.6 jpir khw;wf;$ba [g;ghdpacU 5.6 jpir khw;wf;$ba [g;ghdpa

fyg;igfyg;igfyg;igfyg;igfyg;ig
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,wFf; fyg;ig (ehd;F rf;fu coT ,ae;jpuj;jpy; G+l;lg;glf; $ba),wFf; fyg;ig (ehd;F rf;fu coT ,ae;jpuj;jpy; G+l;lg;glf; $ba),wFf; fyg;ig (ehd;F rf;fu coT ,ae;jpuj;jpy; G+l;lg;glf; $ba),wFf; fyg;ig (ehd;F rf;fu coT ,ae;jpuj;jpy; G+l;lg;glf; $ba),wFf; fyg;ig (ehd;F rf;fu coT ,ae;jpuj;jpy; G+l;lg;glf; $ba)

Kd;Kid $u;ikahd 2 - 3 ,wFfs; fhzg;gLk;.

me;j ,wFfisf; fyg;igapd; clw;gFjpAld;

,izf;f KbtJ tpNrl mk;rkhFk;. rhy; rpy;Y

%ykhf coT Mok; fl;Lg;gLj;jg;gLk;. kl;ghsq;fs;

rpwg;ghf ntl;bg; Gul;lg;gLk;. ,wFfspy; xl;bf;

nfhs;Sk; kz;iz mfw;w kz; fuz;bfs;

fhzg;gLk;. ,jidg; gad;gLj;jp ehnshd;Wf;F 1.6 - 2

n`f;uau; gug;gsT epyj;ij co KbAk;.

tl;lj;jl;Lf; fyg;igtl;lj;jl;Lf; fyg;igtl;lj;jl;Lf; fyg;igtl;lj;jl;Lf; fyg;igtl;lj;jl;Lf; fyg;ig

,t;tiff; fyg;igfs; kz;iz ed;F ntl;bg; Gul;Ltjdhy; kz; ed;F

,sf;fkilAk;. tl;lj; jl;Lfspy; kz; xl;bf;nfhs;tijj; jLf;f kz; fuz;bfs;

fhzg;gLk;. ehnshd;Wf;F Vwj;jho  0.50 - 0.75 n`f;uau; gug;gsit co

KbAk;. fyg;igia kz; kl;lj;jpypUe;J Vw;wp ,wf;Ftjd; %yk; coT Moj;ijf;

fl;Lg;gLj;j KbAk;. epykl;lj;Jf;F Nky; cau;j;Jtjw;Fk; jho;j;Jtjw;Fk; cOk;

Moj;ijf; fl;Lg;gLj;Jtjw;Fk; ,ae;jpuj;jpd; tYj;njhFjp cjTk;.

,t; tiff; fyg;igiag; Gjpjhf Jg;guT nra;j fw;fs; nfhz;l epyq;fspy;

gad;gLj;jyhk;. nghJthd fyg;igapy; cs;s ,wFf; fyg;igfSf;Fg; gjpyhfr;

Royf;$ba cUf;fpdhyhd tl;lj;jl;Lf;fs; fhzg;gLk;. mt; tl;lj;jl;Lf;fspd;

ntl;LKfq;fs; FopthdjhFk;. tl;lj;jl;Lfs; %yk; kl;ghsq;fs; ntl;lg;gl;L

Nky;Nehf;fp vLj;J tug;gLk;. tl;lj;jl;Lf;fSf;F  mz;ikapy; nghUj;jg;gl;Ls;s

NrW tpwhz;bapd; (mud plate) %ykhf kl;ghsj;ijf; fow;wpf; fPNo ,Ltjw;F

,yFthFk;.  ,f;fyg;igapy; nghUj;jg;gl;Ls;s rhy;rpy;Y %ykhf cgfuzj;ij

xNu epiyapy; itj;Jf;nfhs;Sk;. mjpu;r;rp cwpQ;rpapdhy; (shock absorber)  FYf;fk;

cwpQ;rg;gLtNjhL> ,e;j cgfuzj;ij cau;j;Jtjw;Fk; cgfuzj;ij Kd;Nd

js;spr; nry;tjw;Fk; ,yFthftpUf;Fk;. coT Moj;ijf; $l;bf; Fiwf;fTk;

jpuhf;lupd; ePupay; njhFjp JizNghFk;.

%d;W ntt;NtW tpl;lq;fspy; tl;lj; jl;Lf;fs; cw;gj;jp nra;ag;gLk;. xNu

jlitapy; rk msTila jl;Lf;fisg; gad;gLj;jp coyhk;. mjpf fw;fisf;

nfhz;l epyj;Jf;F ,e;j cgfuzk; nghUj;jkw;wjhFk;. mjpf ,Wf;fkhd

epyq;fis cOtjw;F ,J rpwe;jjhFk;. ,wFf; fyg;igiag; gad;gLj;j Kbahj

epyq;fSf;F ,jidg; gad;gLj;jyhk;. ehUU Ntu;j;; njhFjpiaf; nfhz;l

fisfis mjpfk; nfhz;Ls;s kz;Zf;Fr; rpwe;jhFk;.

cU 5.7 : ,wFf; fyg;igcU 5.7 : ,wFf; fyg;igcU 5.7 : ,wFf; fyg;igcU 5.7 : ,wFf; fyg;igcU 5.7 : ,wFf; fyg;ig

(,ul;il myF)(,ul;il myF)(,ul;il myF)(,ul;il myF)(,ul;il myF)

(2)

(1)
(4)

(5)

(7)

(8)

(6) (3)

cU 5.8 : tl;lj;jl;Lf; fyg;igcU 5.8 : tl;lj;jl;Lf; fyg;igcU 5.8 : tl;lj;jl;Lf; fyg;igcU 5.8 : tl;lj;jl;Lf; fyg;igcU 5.8 : tl;lj;jl;Lf; fyg;ig

^1& cr;rp ,izg;gplk;; -

^2& gf;f ,izg;gplk;

^3& ntl;L myF (jl;L) - kz;ghsj;ij ntl;Ljy;

^4& jl;Lg; Nghjpif - ntl;L myifr; Row;w cjtjy;

^5& jl;Lg;;ghjk; - ntl;L myif coT ,ae;jpu clYld;

,izf;f cjTjy;

^6& epyr;rf;fuk; - fyg;igia Neuhff; nfhz;L nry;y

cjTjy;

^7& mjpu;r;rp cwpQ;rp; - fyg;ig mjpUtij ,opthf;f cjTjy;

^8& NrW tpwhz;b - kz;ghsj;jijg; Gul;Ltjw;Fk; Nrw;iw

ePf;Ftjw;Fk; cjTk;

  gFjp njhopy;

coT ,ae;jpuj;Jld; ,izf;Fk;

,lq;fs;
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Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;Jizg;gz;gLj;jy; cgfuzq;fs;

Jizg; gz;gLj;jy; cgfuzq;fis kdpj tYthy; ,af;fg;gLtd> tpyq;F

tYthy; ,af;fg;gLtd> ,ae;jpu tYthy; ,af;fg;gLtd vd %d;whf

tifg;gLj;jyhk;.

kdpj tYthy; nraw;gLj;jg;gLk; Jizg; gz;gLj;jy; cgfuzq;fs;kdpj tYthy; nraw;gLj;jg;gLk; Jizg; gz;gLj;jy; cgfuzq;fs;kdpj tYthy; nraw;gLj;jg;gLk; Jizg; gz;gLj;jy; cgfuzq;fs;kdpj tYthy; nraw;gLj;jg;gLk; Jizg; gz;gLj;jy; cgfuzq;fs;kdpj tYthy; nraw;gLj;jg;gLk; Jizg; gz;gLj;jy; cgfuzq;fs;

kz;ntl;bkz;ntl;bkz;ntl;bkz;ntl;bkz;ntl;b

,J gw;wp Kjw; gz;gLj;jy; cgfuzq;fs; vDk; jiyg;gpd; fPo; Vw;fdNt

tptupf;fg;gl;Ls;sJ.

Fg;igthupFg;igthupFg;igthupFg;igthupFg;igthup

Kjw; gz;gLj;jiy Nkw;nfhz;l gpd;du;

Fg;igthupiag; gad;gLj;jp epyj;jpd;;kPJ cs;s

fw;fs;> $sq;fs;> gapu;kPjpfs; Mfpad mfw;wg;gLk;.

kz;fl ;bfisj ; J}u ;itahf ;fy ; > kz;iz

kl;lg;gLj;jy; Mfpadtw;Wf;Fk; ,J gad;gLj;jg;gLk;;.

kl;lg;gLj;jp (kl;lg;gyif)kl;lg;gLj;jp (kl;lg;gyif)kl;lg;gLj;jp (kl;lg;gyif)kl;lg;gLj;jp (kl;lg;gyif)kl;lg;gLj;jp (kl;lg;gyif)

,J nghJthfr; Nrw;Wepy new;nra;ifapy;

gad;gLj;jg;gLk;. new;nra;ifapy; guk;gbfUtpiag;

gad;gLj;jpa gpd;du;> epyj;ij NkYk; kl;lg;gLj;jntd

,J gad;gLj;jg;gLk;. kl;lg;gLj;jpiag; gad;gLj;jp

taypYs;s fisfis mfw;wyhk;. ePu; tbfhy;fisAk;

mikf;fyhk;.

tpyq;F tYthy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;tpyq;F tYthy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;
kl;lg;gLj;jpkl;lg;gLj;jpkl;lg;gLj;jpkl;lg;gLj;jpkl;lg;gLj;jp
,J ,uz;L tpyq;Ffs; G+l;lg;gl;L ,Oj;Jr;
nry;yg;gLk; cgfuzkhFk;. tpyq;Ffspd; fOj;Jg;
gFjpapy; ‘Efk;’ vdg;gLk; kuf;Nfhy; itj;Jf;
fl;lg;gl;bUf;Fk;. ,e;j Efj;Jld; fapw;wpd; %yk;
,izf;fg;gl;l kuf;Nfhypy; nghUj;jg;gl;l
gyifapd; %yk; kz;fl;bfs;  J}u;itahf;fg;
gLtJld; epyk; kl;lg;gLj;jg;gl;L ePu;tbg;G
Vw;gLj;jg;gLk;. ehd;F kzpj;jpahyaj;jpy;  0.4
n`f;uau; gug;gsit kl;lg;gLj;j KbAk;.

gu;kpa kl;lg;gyifgu;kpa kl;lg;gyifgu;kpa kl;lg;gyifgu;kpa kl;lg;gyifgu;kpa kl;lg;gyif
Nrw;W epyk; gz;gLj;Jtjw;Fg; gad;gLj;Jk;
gyifahFk;. ,J 120 - 135cm ePsKk; 45cm
tpl;lKk; nfhz;l> kuf;fl;ilf;F Kl;gw;fs;
nghUj;jg;gl;l Xu; cgfuzkhFk;. 12 cm Mok;
tiu ,jdhy; gz;gLj;j KbAk;. kz; fl;bfisj;
J}u;itahf;fTk; ; kz;iz ,sf;fTk; ,J

gad;gLj;jg;gLk;.

cU 5.9 : Fg;igthupcU 5.9 : Fg;igthupcU 5.9 : Fg;igthupcU 5.9 : Fg;igthupcU 5.9 : Fg;igthup

ifgpb

kl;lg;gyif

cU 5.10 : kl;lg;gyifcU 5.10 : kl;lg;gyifcU 5.10 : kl;lg;gyifcU 5.10 : kl;lg;gyifcU 5.10 : kl;lg;gyif

< ifgpb

< kuf;Nfhy;

gyif<

cU 5.12 : kl;lg;gyif cU 5.12 : kl;lg;gyif cU 5.12 : kl;lg;gyif cU 5.12 : kl;lg;gyif cU 5.12 : kl;lg;gyif / kl;lg;gLj;jpkl;lg;gLj;jpkl;lg;gLj;jpkl;lg;gLj;jpkl;lg;gLj;jp

cU 5.13 : gu;kpa kl;lg;gyifcU 5.13 : gu;kpa kl;lg;gyifcU 5.13 : gu;kpa kl;lg;gyifcU 5.13 : gu;kpa kl;lg;gyifcU 5.13 : gu;kpa kl;lg;gyif
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,ae;jpu tYtpdhy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;,ae;jpu tYtpdhy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;,ae;jpu tYtpdhy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;,ae;jpu tYtpdhy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;,ae;jpu tYtpdhy; ,af;fg;gLk; Jizg;gz;gLj;jy; cgfuzq;fs;

                    cgfuzk;

ehd;F rf;fu ,U rf;fu

jpuhf;uupdhy; ,Of;fg;gLtd jpuhf;uupdhy; ,Of;fg;gLtd

l Kl;fyg;ig l Roy;fyg;ig

l jfl;Lf;fyg;ig l Kl;fyg;ig

l rhypLfUtp

Kl;fyg;igKl;fyg;igKl;fyg;igKl;fyg;igKl;fyg;ig

gapu; nra;aTs;s epyj;jpd; Nkw;gFjpapy; cs;s

gapu; mbf;fl;ilfis mfw;Wjy;> kz;fl;bfisj;

J}u;itahf;fy;> kz;iz ,sf;Fjy; Mfpa

nraw;ghLfSf;F ,J gad;gLj;jg;gLk;. ,J xU

Jizg;gz;gLj;jy; cgfuzkhFk;. vdpDk;>

Kjw;gz;gLj;jy; eltbf;iffSf;Fk; ,J

gad;gLj;jg;gLk;. ,q;F kz; Gul;lg;gLtjpy;iy

nadpDk; Mokhf kz; gz;gLj;jg ;gLk;.

Kl;fyg;igapy; tisthd myFfs; nghUj;jg;

gl;bUf;Fk; Kg;gf;f ,izg;G (Three point Hitch)

%ykhf ,J jpuhf;uUld; ,izf;fg;gLk;.

Roy; fyg;igRoy; fyg;igRoy; fyg;igRoy; fyg;igRoy; fyg;ig

[g;ghdpa jpirkhw;wf;$ba ,wFf; fyg;igiag;

gad;gLj;jp> Kjw; gz;gLj;jiy Nkw;nfhz;l

gpd;du; kz; Nkw;gug;gpy; nghpa kz; fl;bfs;

fhzg;gLk;. ,tw;iwj; J}u;itahf;fTk;> fisfs;>

fopTfis mfw;wTk; gad;gLj;jf; $ba Xu;

cgfuzkhFk;. ,jid jpuhf;uhpy; nghUj;JtJ

kpf ,yFthFk;.  epyr; rf;fuj;ij cau;j;jpNah

jho;j;jpNah coT Moj;ijf; $l;bf; Fiwf;f

KbAk;. Roy; fyg;ig Nrwbg;gpw;Fk; mjpf mstpy;

gad;gLj;jg;gLk;.

tl;lj;jl;L `Nuhtl;lj;jl;L `Nuhtl;lj;jl;L `Nuhtl;lj;jl;L `Nuhtl;lj;jl;L `Nuh

,J mr;rpy; nghUj;jg;gl;l tl;lj;jl;Lf;fs;

gytw;iwf; nfhz;bUf;Fk;. xU njhFjpapy;

VO tl;lj; jl;Lf;fs; fhzg;gLk;. Kw;gFjpapy;

cs ;s tl ;lj ;  jl ;Lf ; fs pd ;  t ps pk ; G

miytbthdjhf ,Ug ; gJld ; mjd ;

gpw;gFjpapYs;s tl;ljl;Lfspd; tpspk;G

xg;gkhdjhff; fhzg;gLk;. tl;lj;jl;Lf;

fyg;igiag; gad;gLj;jp> Kjw; gz;gLj;jiy

Nkw;nfhz;l epyq;fspy; ngupa kz;fl;bfs;

fhzg;gLk;. mtw;iwj; J}u;itahf;fTk; kz;iz kl;lg;gLj;jTk; ,J

gad;;gLj;jg;gLk;. tl;lj; jl;Lj; njhFjpfspuz;L kz;zpd; jd;ikf;Nfw;gr; nrg;gQ;

cU 5.16 : tl;lj;jl;L `NuhcU 5.16 : tl;lj;jl;L `NuhcU 5.16 : tl;lj;jl;L `NuhcU 5.16 : tl;lj;jl;L `NuhcU 5.16 : tl;lj;jl;L `Nuh

,izg;gPlk;

cly;

jl;Lfs;

cU 5.14 : Kl;fyg;igcU 5.14 : Kl;fyg;igcU 5.14 : Kl;fyg;igcU 5.14 : Kl;fyg;igcU 5.14 : Kl;fyg;ig

,izg;gplk;

fyg;ig cly;

fyg;ig myF

cU 5.15 : Roy; fyg;igcU 5.15 : Roy; fyg;igcU 5.15 : Roy; fyg;igcU 5.15 : Roy; fyg;igcU 5.15 : Roy; fyg;ig

rq;fpypf; ftrk;
,lJgf;f myF

,izg;Gf; Nfhy;

myFfs;

tyJgf;f myF

,izg;Gf; Nfhy;
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nra;ag;gLk;. ,jpYs;s tl;lj;jl;Lf;fs;> tl;lj;jl;Lf; fyg;igapy; cs;stw;iw

tpl mstpw;; rpwpadthFk;. Mdhy;> vz;zpf;ifapy; mjpfkhFk;. mit 45 -

55cm nfhz;l cl;Fopthd jl;Lf;fshFk;. ,e;j cgfuzj;jpYs;s

jl;LfSf;fpilapyhd J}uk; 15cm Mf mikaj;jf;f tpjkhfr; rl;lfj;jpd;

mr;Rf;fspy; jl;Lf;fs; nghUj;jg;gl;bUf;Fk;. vy;yhj; jl;Lf;fSk; mr;Rld;

Nru;e;jthW xd;whfr; RoYk;.

Kl;gw; fyg;igKl;gw; fyg;igKl;gw; fyg;igKl;gw; fyg;igKl;gw; fyg;ig

,Uk ;Gr ; rl ;lfj ;j py ; nghUj ;jg ;gl ;l MW

nfhSf;fpfis %d;W tupirapy; nfhz;bUf;Fk;.

Vw;fdNt cog;gl;l epyj;jpy; kz; fl;bfisj;

J}u;itahf;Fjy;> gapu; mbf;fl;ilfis mfw;Wjy;>

mbf ;fl ;Lg ; grisiaf ; fyj ;jy ; Mfpa

fUkq;fSf;fhf ,J gad;gLj;jg;gLfpwJ.

rhypL fUtprhypL fUtprhypL fUtprhypL fUtprhypL fUtp

tuk ; Grhy ;fis mikf ;f ,J

gad;gLj;jg;gLk;. rhypL  fUtp Kd;Ndhf;fp

mirAk ;NghJ kz;zhdJ ,uz;L

gf ;fq ;fSf;Fk ; kz; ghsq;fshfg ;

Gul ;lg ; gLtjdhy ; rhYk ; tuk ; Gk ;

cUthFk;. fw;fs; nfhz;l epyq;fspy;

,jidg; gad;gLj;j KbahJ. XusT

<uypg;igf; nfhz;l epyq;fspy; ,jidr;

rpwg;ghfg; gad;gLj;j KbAk;

,ilg;gz;gLj;jy; cgfuzq;fs;,ilg;gz;gLj;jy; cgfuzq;fs;,ilg;gz;gLj;jy; cgfuzq;fs;,ilg;gz;gLj;jy; cgfuzq;fs;,ilg;gz;gLj;jy; cgfuzq;fs;

nghJthf mNdf Jizg;gz;gLj;jy; cgfuzq;fs;

,ilg;gz;gLj;jYf;Fg;; gad;gLj;jg;gLk;. kz;ntl;b> N`h

tiffs; (Hoe)> fisfl;Lg;gLj;jp (Weeders) Mfpad

nghJthd ,ilg;gz;gLj;jy; fUtpfs; MFk;.

[g;ghdpa Roy; fisfl;b[g;ghdpa Roy; fisfl;b[g;ghdpa Roy; fisfl;b[g;ghdpa Roy; fisfl;b[g;ghdpa Roy; fisfl;b

new;nra;ifapy; fisf;fl;Lg;ghl;Lf;fhf [g;ghdpa

fisf;fl;Lg;gLj;jp gad;gLj;jg;gLfpd;wJ. 20 cm

,ilntspapy; tupirapy; ehl;lg;gl;l new;nra;if

epyq;fspy; tpijj;J my;yJ ehw;Wel;L 2 - 6 thuq;fspd;

gpd;du; fisfl;lYf;F ,J gad;gLj;jg;gLk;. taypy;

2.5cm cauj;Jf;F ePiuj; Njf;fp> thpirfSf;F ,ilapy;

fisf; fl;Lg;gLj;jpia epiyg;gLj;jp Kd;Dk; gpd;Dkhfj; js;Sjy;> ,Oj;jy;

%ykhff;  fisfs; rpijf;fg;gl;L kz;Zl; Gijf;fg;gLk;. mjhtJ ,f;fisfs;

kz;Zld; Nrjdg;nghUshfr; Nru;fpwJ.

N`h cgfuzq;fs;N`h cgfuzq;fs;N`h cgfuzq;fs;N`h cgfuzq;fs;N`h cgfuzq;fs;
Nkl;L epyg;gapu;r; nra;ifapd; NghJ fisfl;lYf;F cgNahfpf;fg;gLk;. vdNt>
,U tupirfSf;fpilNa fisfl;lYf;Fk; gz;gLj;jYf;Fk; cgNahfpf;fyhk;.
NkYk;> tpj;Jf;fs; eLtjw;fhfg; nghUj;jkhd rpWrhy;fis mikj;Jf;
nfhs;tjw;Fk; ,t;Tgfuzk; ghtpf;fg;gLk;. ,J ifahy; ,af;fg;gLk; Xu;

cgfuzkhFk;.

cU 5.17 : Kl;gw; fyg;igcU 5.17 : Kl;gw; fyg;igcU 5.17 : Kl;gw; fyg;igcU 5.17 : Kl;gw; fyg;igcU 5.17 : Kl;gw; fyg;ig

,izg;gPlk;

Kw;gw;fs;

rl;lfk;

cU 5.18 : rhypL fUtp

ifgpb

rhypL myF

cly;

,izg;G

cU 5.19 : [g;ghdpacU 5.19 : [g;ghdpacU 5.19 : [g;ghdpacU 5.19 : [g;ghdpacU 5.19 : [g;ghdpa

Roy; fisfl;bRoy; fisfl;bRoy; fisfl;bRoy; fisfl;bRoy; fisfl;b
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cU 5.20 : N`h cgfuzq;fs;cU 5.20 : N`h cgfuzq;fs;cU 5.20 : N`h cgfuzq;fs;cU 5.20 : N`h cgfuzq;fs;cU 5.20 : N`h cgfuzq;fs;

k psfha ; >  ghr p g ; gaW >

cOe;J> nfsgp> Nrhsk;

Nghd ; w ga p u ; fs py ;

fisfl;lYf;Fk; Nkw;gb

cgfuzj;ijg; ghtpf;fyhk;.

grisaply;> kz;izg;

gz;gLj;jy;> kz;Zld;

grisfisf; fyj;jy; Nghd;w eltbf;iffSf;Fk; ,t;Tgfuzk; cfe;jJ.

     5.4 gapu;j; jhgpg;G Kiwfs;5.4 gapu;j; jhgpg;G Kiwfs;5.4 gapu;j; jhgpg;G Kiwfs;5.4 gapu;j; jhgpg;G Kiwfs;5.4 gapu;j; jhgpg;G Kiwfs;

gapu;fisj; jhgpj;jygapu;fisj; jhgpj;jygapu;fisj; jhgpj;jygapu;fisj; jhgpj;jygapu;fisj; jhgpj;jy; (Crop establishment)

jiuapy; tpj;Jf;fis my;yJ ehw;Wf;fis ehl;b> gapuhf tsur; nra;jNy

gapu;j; jhgpj;jy; vdg;gLfpd;wJ. ,ypq;fKiwapy; ,dg;ngUf;fg;gLk; jhtuq;fs;

gpujhdkhf tpj;J%yk; jhgpf;fg;gLk;;. ,ypq;fkpy; Kiwapy; ,dg;ngUf;fkilAk;

jhtuq;fs; gjpag; gFjpfs; (fpisg;gFjpfs;> jz;Lg; gFjpfs;> mUk;Gfs;>

Ntu;j;Jz;lq;fs;> Kfpo;> epyf;fPo;j; jz;Lfs;) %yk; ,dg;;ngUf;fg;gLk;.

mjpf mWtiliag; ngWtjw;fhfr; rpwe;jKiwapy; gapiuj; jhgpj;jy;

mtrpakhFk;.  ,J eLifg;nghUs;> mtw;wpw;Fr; nra;j gupfupg;Gf;fs;> ehl;Lk;

gUtk;> ehl;Lk; Mok;> ehl;Lk; Kiw Nghd;wtw;wpYk; kz;; kw;Wk; #oy;

fhuzpfspYk;; jq;fpAs;sJ.

1. cupa fhyj;jpy; tpijj;jy;1. cupa fhyj;jpy; tpijj;jy;1. cupa fhyj;jpy; tpijj;jy;1. cupa fhyj;jpy; tpijj;jy;1. cupa fhyj;jpy; tpijj;jy;

cupafhyj;Jf;F Kd;du; tpijg;gjhYk; tpj;J Kisg;gjw;Fj; Njitahd

<ug;gw;W kz;zpy; ,y;yhJ ,Ug;gjdhYk; Kisj;jy; FiwtJld; ePu;g;gw;whf;Fiw

fhuzkhf ehw;W thb tplTk; $Lk;.

cupa fhyj;jpy; gapu;fis tpijg;gjhYk; jhtuj;jpd; gy;NtW tsu; gUtq;fspd;

NghJk; nghUj;jkhd #oy; epiyikfs; fpilg;gjdhYk; tpisr;ry; mjpfupf;Fk;.

madtyag; gapu;fSs; ngUk;ghyhdtw;iwj; jhgpg;gjpy; gUtkio Muk;gpf;Fk;

fhyk; nghUj;jkhdjhFk;.

tpj;J Kisf;Fk; fhyq;fspy; mjpf kiotPo;r;rp fhuzkhf ehw;Wf;fSf;Fr;

Nrjk; Vw;gLk;. xspf;fyj;J}z;lw;NgW nfhz;l jhtuq;fisf; fhye;jho;j;jp

tpijg;gjdhy; tpiutpy; G+f;Fk; epiyNaw;gLk;. vdpDk;> tsu;r;rpf; fhyk;

Fiwtiltjhy;; mWtil FiwAk;. fhye;jho;j;jp tpijg;gjdhy; jhtuq;fs;

G+f;Fk; fhyq;fspy; kz;zpd; <uk; Fiwthf ,Ug;gjdhy; gju; tpj;Jf;fs; Njhd;Wk;.

mWtilf; fhyk; mz;kpf;Fk;NghJ kio nghoptjdhy; tpisnghUSf;fhd

Nrjk; mjpfupf;Fk;.

2. tpj;Jf;fs; ehl;lg;gLk; Mok;2. tpj;Jf;fs; ehl;lg;gLk; Mok;2. tpj;Jf;fs; ehl;lg;gLk; Mok;2. tpj;Jf;fs; ehl;lg;gLk; Mok;2. tpj;Jf;fs; ehl;lg;gLk; Mok;

tpj;Jf;fis ehl;Lk;NghJ mit rk Moj;jpy; ehl;lg;gLtjdhy; rPuhd

tsu;r;rpnfhz;l gapu;r;nra;if ngwg;gLk;. chpa Moj;ijtplf; Fiwthf my;yJ

$ba Moj;jpy; tpj;Jf;fis ehl;bdhy; tpj;Jf;fs; Fiwthf Kisg;gjdhy;
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jhtu mlu;j;jp FiwAk;. jhtu tsu;r;rp rPuw;w epiyapy; fhzg;gLtjdhy;

fisfspd; tsu;r;rp NkNyhq;Fk;.

tpj;Jf;fis eLk; MokhdJ> tpj;Jf;fspd; gUkd;> tpj;Jf;fspd; Nrkpg;GzT

mlf;fk;> Kisj;jz;Lf; ftrj;jpd; ePsk; kw;Wk; kz;zpd; <uj;jd;ik Mfpatw;wpy;

jq;fpAs;sJ. nghpa tpj;Jf;fis 6cm Moj;jpy; ehlyhk;. (c-k; : epyf;fliy>

Mkzf;F> #upafhe;jp) rpwpa tpj;Jf;fshapd; kz;zpd; Nkw;gFjpapy; tpijj;jy;

Ntz;Lk;.  tpj;jpd; tpl;lj;ijg;Nghy 3 - 4 klq;F Moj;jpy; eLjy; nghJthd

tpjpKiwahFk;

tPr;R tpijg;GtPr;R tpijg;GtPr;R tpijg;GtPr;R tpijg;GtPr;R tpijg;G
rpwe;j Kiwapy; jahupf ;fg ;gl ;l epyg;gug ;g py ;

rPuhdKiwapy; gutf;$bathW tpj;Jf;fs; ifahy;
tpijf;fg;gLk;. ,t;thW tpijf;fg;gLk; gpujhd gapu;
ney;yhFk;. taw;ghj;jpapd; Xuplj;jpypUe;J Muk;gpj;J
,lj;Jf;fplk; efu;e;J taypy; tpj;Jf;fs; rPuhfg; guk;gp
tpoj;jf;fjhf tpijf;fg;gLk;. fkf;fhuu; xUtuhy; xU
ehisf;F ,t;thW xU n`f;lau; taypy; ney; tpijf;f
KbAk;;. tpijg;gpd; gpd; fLk; kiotPo;r;rp fhzg;glhj
gUtk; tpijg;gpw;Fj; njhpT nra;ag;gly; Ntz;Lk;. fLk;
kiotPo;r;rp fhzg;gbd; tpj;Jf;fs; mbj;Jr; nry;yg;gl;Lj;
jho;e;j gFjpapy;; NrUk;. Fuf;fd;> rhik> fLF> ghrpg;gaW>
vs;S vd;gdTk; ,t;thW tpijf;fg;gLk;.

tPr;R tpijg;G Kiwapd; ed;ikfs;tPr;R tpijg;G Kiwapd; ed;ikfs;tPr;R tpijg;G Kiwapd; ed;ikfs;tPr;R tpijg;G Kiwapd; ed;ikfs;tPr;R tpijg;G Kiwapd; ed;ikfs;

01. Fiwe;j clYiog;Gk; Fiwe;j NeuKk; NghJkhdJ.

02. $ypahl;nryT FiwT.

tPr;R tpijg;G Kiwapd; jPikfs;tPr;R tpijg;G Kiwapd; jPikfs;tPr;R tpijg;G Kiwapd; jPikfs;tPr;R tpijg;G Kiwapd; jPikfs;tPr;R tpijg;G Kiwapd; jPikfs;
1. tpj;Jf;fs; gy;NtW Moq;fspy; gjptjdhy; mWtil rPuhff; fhzg;glhJ.
2. tpj;Jf;fs; mjpfk; Njitg;gLk;. Kisf;fhJ tPzhFk; tpj;Jf;fs; njhif

mjpfkhdjhy; Fwpg;gpl;l myF epyj;jpy; tpijf;fj; Njitahd tpj;Jf;fspd;
njhif cau;thdJ. vdNt> ,k;Kiw tpiy cau;thd tpj;Jf;fSf;Fg;
nghUj;jkw;wJ.

gapu;j; jhgpg;G Kiwfs;gapu;j; jhgpg;G Kiwfs;gapu;j; jhgpg;G Kiwfs;gapu;j; jhgpg;G Kiwfs;gapu;j; jhgpg;G Kiwfs;

tpj;J eLif       ehw;W/fd;W eLif

 rPuw;w Kiw    rPuhd Kiw   rPuw;w Kiw    rPuhd Kiw

 (vOkhw;whd    tpj;J eLif (tupirapy; ely;)

 tpijg;G)

                               vOkhw;whd eLif  fd;W tpijj;jy;

Fopfspy;      tupirapy;

eLif     tpj;J tpijj;jy;

 jdptupir ,Utupir  rJu  Ik;;gpupg;G  Kf;Nfhz mWNfhz

      eLif   eLif     Kiw  Kiw Kiw     Kiw

        eLif  eLif    eLif    eLif

cU 5.22 : tpj;J tpijj;jy;cU 5.22 : tpj;J tpijj;jy;cU 5.22 : tpj;J tpijj;jy;cU 5.22 : tpj;J tpijj;jy;cU 5.22 : tpj;J tpijj;jy;
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3. jpBnud mjpf kiotPo;r;rp fhzg;gbd; tpj;Jf;fs; fOtpnaLj;Jr; nry;yg;gLk;.

4. gwitfs; ,iuahff; nfhs;Sk;.

5. gapu;fs;> kw;Wk; tupirfSf;fpilNa Fwpg;gpl;l ,ilntspapd;ikahy;

fisfl;ly;> grisaply;> mWtilnra;jy; vd;gd fbdkhFk;. nghwpfisg;

gpuNahfpj;jYk; fbdkhFk;.

6. Fwpg;gpl;l ,ilntspapd;ikahy; Neha;> G+r;rpg; gPilfs; guTjy; mjpfupf;Fk;.

7. gapu;;fspd; njhif ,lj;Jf;fplk; tpj;jpahrg;gLtjdhy; mtw;Wf;fpilNaahd

Nghl;bj;jd;ikAk; tpj;jpahrg;gLk;.

eLiff; Fopfspy; eLjy;eLiff; Fopfspy; eLjy;eLiff; Fopfspy; eLjy;eLiff; Fopfspy; eLjy;eLiff; Fopfspy; eLjy;

gapu;r;nra;ifapd;NghJ ntz;b> GNlhy; gPu;f;F> NghQ;rp> ghrpg;gaW Nghd;wit

Fopfspy; ehl;lg;gLk;. ,k;;Kiwapd;NghJ Vw;fdNt jahu;nra;j gapu;nra; epyj;jpy;

eLiff; Fopfspy; 3 - 4 tpj;Jf;fs; ehl;lg;gl;L> mit tsu;e;jJk; xU Fopapy;

jplfhj;jpukhd ,U fd;Wfis kl;Lk; tpl;L kw;wit mfw;wg;gLk;. tpj;Jf;fs;

ehl;Lk;NghJ ehl;lg;gLk; Mok; ftdj;jpw; nfhs;sg;gly; Ntz;Lk;.

tupirapy; tpijj;jy;tupirapy; tpijj;jy;tupirapy; tpijj;jy;tupirapy; tpijj;jy;tupirapy; tpijj;jy;

thpirapy; tpijj;jy; vd;gjd; fUj;J gapu;tsu;tjw;Fj; Njitahd Fwpg;gpl;l

,ilntspapy; tpj;Jf;fis tpijj;jyhFk;. iffshy; my;yJ mjw;nfdj;

jahupf;fg;gl;l tpNrl cgfuzq;fshy; ,k;Kiwapy; tpj;Jf;fs; tpijf;fg;gLk;.

a.  iffshy; tp;ijj;jy; iffshy; tp;ijj;jy; iffshy; tp;ijj;jy; iffshy; tp;ijj;jy; iffshy; tp;ijj;jy;

rpy gpuNjrq;fspy; ney; ,k;Kiwapy; tpijf;fg;gLk;. tupirapy; ,t;thW

tpijf;Fk;NghJ taypy; FWf;fhf xU fapw;iwf; fl;b rpyu; fapw;wUNf epd;W

mjd; mUNf Neuhf tpijj;Jr; nry;tu;. Fwpg;gpl;l tupir Kbe;jJk; jhk;

Kd;du; epd;W nfhz;bUe;j rhy;fis fhyhy; %b cfe;j  ,ilntspf;fika

fapw;iw ,lk; khw;wpf; fl;b tpijfs; ,lg;gLk;. ,t;thW taw;gug;G KOtJk;

rPuhd tupirfspy; fapw;iwf; fl;b mjdUNf epd;W tupirapy; tpj;Jf;fis

tpijg;gu;.

b..... tpijapL fUtpfs; %yk; tupirapy; tpijj;jy;tpijapL fUtpfs; %yk; tupirapy; tpijj;jy;tpijapL fUtpfs; %yk; tupirapy; tpijj;jy;tpijapL fUtpfs; %yk; tupirapy; tpijj;jy;tpijapL fUtpfs; %yk; tupirapy; tpijj;jy;

tupirapy; tpijg;gjw;fhf tpijapL fUtpfs; gad;gLj;jg;gLk;. gytif

tpijapL fUtpfs; gad;ghl;by; cs;sd.

tpijapL fUtpfstpijapL fUtpfstpijapL fUtpfstpijapL fUtpfstpijapL fUtpfs;

Nkl;Lepyg;Nkl;Lepyg;Nkl;Lepyg;Nkl;Lepyg;Nkl;Lepyg;  Nrw;Wepyg; Nrw;Wepyg; Nrw;Wepyg; Nrw;Wepyg; Nrw;Wepyg;

gapu ;fSf;fhditgapu ;fSf;fhditgapu ;fSf;fhditgapu ;fSf;fhditgapu ;fSf;fhdit gapu;fSf;fhdit (ney;)gapu ;fSf;fhdit (ney;)gapu ;fSf;fhdit (ney;)gapu ;fSf;fhdit (ney;)gapu ;fSf;fhdit (ney;)

jdp tupir tpijapL fUtp tpf;ukNrfu tpijapL fUtp

     FMRC ,Utupir tpijapL fUtp N[hd;gps;is tpijapL fUtp

MW tupir nfhz;l Nksr; rpy;Y

tpijapL fUtp
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tpf;ukNrfu tpijapLfUtptpf;ukNrfu tpijapLfUtptpf;ukNrfu tpijapLfUtptpf;ukNrfu tpijapLfUtptpf;ukNrfu tpijapLfUtp

,J xU V tbt cNyhfg; ngl;bahyhdJ mjd;

,Ugf;fq;fspYk; epyj;Jld; njhlu;Ggl;L Rod;W nry;Yk;

,U rpy;Yfs; fhzg;gLk;. rpy;YfSlDk; njhlu;GgLk;

FWf;Fj; jz;Lld; ,ize;j fk;gpr;RUnshd;W fhzg;gLk;.

,jd;%yk; tpj;Jf;fs; ntspNaw;wg;gLk; Jthuj;jpw;F

mt;tpj;Jf;fs; mDg;gg;gLk;. fUtpiaf; fl;Lg;gLj;Jtjw;fhd

jhq;fp xd;Wk; fhzg;gLk;.

N[hd;gps;is tpijfUtpN[hd;gps;is tpijfUtpN[hd;gps;is tpijfUtpN[hd;gps;is tpijfUtpN[hd;gps;is tpijfUtp
,jpy; fhzg;gLk; rJutbt

tpijg; ngl;bapDs; chpa
tpj ;Jf ;fs ; (r pw pJ Kis
nfhz;ltpj;Jf;fs;) ,lg;gLk;.
tpijg; ngl;bapDs; ,Ue;J
tpj;Jf;fs; nry;tjw;F Vw;w
,ilntspapd;gb rpy Foha;
tupirfs; ,izf;fg;gl;bUf;Fk;.
,jid ,af ;Fgtu ;
tpj;Jf;fisg; ngl;bapy; ,l;L
tpijj;jiyj; njhlq;Fk; NghJ
xU ifahy; mjid ,Oj;Jr; nry;tNjhL> ngl;bapDs; fhzg;gLk; tpj;Jf;fisf;
fye;J tplTk; Ntz;Lk;> ,r;re;ju;g;gj;jpy; Foha;fs; Clhf tUk; tpj;Jf;fs;
epyj;jpy; tpOk;. ngl;bapd; fPNo fhzg;gLk; gyif %yk; epyj;jpy; tpOe;j
tpj;Jf;fs; kz;zpdhy; %btplg;gLk;.

FMRC ,Utupir Nkl;Lepy tpijapLfUtp ,Utupir Nkl;Lepy tpijapLfUtp ,Utupir Nkl;Lepy tpijapLfUtp ,Utupir Nkl;Lepy tpijapLfUtp ,Utupir Nkl;Lepy tpijapLfUtp
,e;j tpijapLfUtpapy; tpijfUtpf; ifg;gpb> tpj;Jg; ngl;b> J}upif>

tpj;J fl;Lg;gLj;Jk; cUis> milahsg;gLj;jp> mr;R> rpWrhy; Njhz;b>
epyr;rpy;Y vd;gd fhzg;gLk;.

Nrhah> mtiu> nfsgp> cOe;J> ghrpg;gaW> Nrhsk; Nghd;w jhtu
tpj;Jf;fis ,k;Kiwapy; tpijf;fyhk;. ,f;fUtpia cgNahfpj;J tpj;Jf;fis
tupirapy; tpijf;Fk; NghJ> kz; cyu; epiyapy; my;yJ XusT <u epiyapy;
fhzg;gly; Ntz;Lk;. ,jd; %yk; tpijf;Fk;NghJ ,ilntspia> 20cm - 60cm
Njitg;gLk; mstpw;F Vw;g khw;wQ;nra;J nfhs;syhk;.

cU 5.21 : tpf;fpukNrfucU 5.21 : tpf;fpukNrfucU 5.21 : tpf;fpukNrfucU 5.21 : tpf;fpukNrfucU 5.21 : tpf;fpukNrfu

tpijapLfUtptpijapLfUtptpijapLfUtptpijapLfUtptpijapLfUtp

cU 5.23 : cU 5.23 : cU 5.23 : cU 5.23 : cU 5.23 : FMRC ,Utupir,Utupir,Utupir,Utupir,Utupir

Nkl;Lepy tpijapLfUtpNkl;Lepy tpijapLfUtpNkl;Lepy tpijapLfUtpNkl;Lepy tpijapLfUtpNkl;Lepy tpijapLfUtp

^3&

^1&
^2&

^4&

^5&

^6&

^7&
^8&^9&

^7&

Kjd;ikahd gFjpfSk; mtw;wpd; njhopy;fSk;
^1&  ifg;gpb - ,af;Fgtu; ,jidg;gpbj;J tpijfUtpia

,Oj;Jr; nry;thu;.
^2&  tpj;Jf; fl;Lg;ghl;L cUis- ngl;bapDs; cs;s tpj;Jf;fisr;

   rPuhf tpepNahfpj;jy;
^3&  tpj;Jg;ngl;b - eLiff;Fupa tpj;Jf;fs; ,jDs;NsNa itf;fg;gLk;
^4&  mr;R - ,J tpijfUtpapd; rf;fuq;fis ,izf;Fk;

gFjpahFk;. tpj;J cUisfs; ,jDld; ,izf;
fg;gl;Ls;sd. mr;R RoYk;NghJ tpj;J cUisAk;
RoYk;.

^5& milahsg;gLj;jp- tpijfUtpia rupahdthW tupirapy; ,Oj;Jr;
nry;y topfhl;Lk;.

^6&  epiwg;ngl;b - rhy;fis Mokhf mikg;gjw;Fr; RikNaw;wy;
^7&  epyr;rf;fuk; - tpij fUtpiag; gapu;epyj;jpy; ,Oj;Jr; nry;yy;
^8&  rhypL gFjp - tpj;Jf;fis eLtjw;Fg; nghUj;jkhd rhy;

mikj;jy;.
^9&  tpj;Jf;fis %Lk; gFjp - rhy py ;  ,lg ; gl ;l t pj ;Jf ;fis

%Ltjw;F rpwpjsT kz;iz rhypy; ,Ljy;.
,J ,Oj;Jr; nry;yg;gLk; xU rq;fpypahFk;.

^10&  tpj;Jf;Foha; - cUisfshy; toq;fg;gLk; tpj;Jf;fis epyk;
tiu nfhz;L nry;yy;.

cU 5.24 : N[hd;gps;is tpijapLfUtpcU 5.24 : N[hd;gps;is tpijapLfUtpcU 5.24 : N[hd;gps;is tpijapLfUtpcU 5.24 : N[hd;gps;is tpijapLfUtpcU 5.24 : N[hd;gps;is tpijapLfUtp

tpj;Jg;ngl;b

ifgpb

Foha;

tu pirfis

milahsg ;

gLj;jp

Jthuk;

tpj;Jf;

Foha;

tpj;Jf;fs;

tpOk; gFjp

kpjit

cNyhfj; jfL

tpj;J tpepNahf

myF
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,jpy; mr;Rg; nghUj;jg;gl;l gpd;du;> rpy;Y nghUj;jg;gLk;. ,t;thW

tpijapLfUtpapd; mLj;j gf;fr; rpy;Yf; fow;wg;gl;L Vw;w tpj;J cUisAld;

tpj;Jg; ngl;bAk; nghUj;jg;gLk;. mr;Rld; fhzg;gLk; tpj;Jg;ngl;bia mq;Fkpq;Fk;

mirj;J> me;je;jg; gapu;fSf;Fj; Njitahd ,ilntspia Vw;gLj;jyhk;.

gpd; ,t;Tgfuzj;jpd; tpj;Jg; ngl;bapy; tpj;Jf;fis ,l;L gapu;nra; epyj;jpy;

Xu; me;jj;jpypUe;J tpijj;jiy Muk;gpf;fyhk;. tpijapLfUtpia xU ifahy;

,Oj;Jr; nry;tjd; %yk; ,U tupirfspy; tpijg;ig Nkw;nfhs;syhk;.

tupir tpijg;gpd; ed;ikfs;tupir tpijg;gpd; ed;ikfs;tupir tpijg;gpd; ed;ikfs;tupir tpijg;gpd; ed;ikfs;tupir tpijg;gpd; ed;ikfs;

1. ,ilg;gz;gLj;jiy JupjkhfTk; tpidj;jpwdhfTk; Nkw;nfhs;syhk;.

2. Fwpg;gpl;l Moj;jpy; tpj;Jf;fis ehl;lyhk;.

3. tpj;J tPz; tpuak; FiwthdJ.

ehw;W ely;ehw;W ely;ehw;W ely;ehw;W ely;ehw;W ely;

1. rPuw;w Kiwapy; ely;

1.1 vOkhwhf ely;1.1 vOkhwhf ely;1.1 vOkhwhf ely;1.1 vOkhwhf ely;1.1 vOkhwhf ely;

ehw;WNkilapypUe;J gpLq;fg;gl;l ehw;Wf;fs; Vw;fdNt jahu;gLj;jg;gl;l

jiuapy; vOkhwhf Fopfs; Njhz;lg;gl;L ehl;lg;gLk;. Fwpg;gpl;l ,ilntspapy;

mikahj ,k;Kiwapy; gy;NtW gapu;fisAk; eLtu;. ehw;Wf;fis

ehw;WNkilapypUe;J gpLq;fp eLtjw;F kpfTk; nghUj;jkhd Neuk; khiy

NeukhFk;. my;yJ kioKfpy; fhzg;gLk; ehl;fshFk;. ehw;Wfis ehl;ba

gpd;dH  epoy; toq;Fjy; mtrpakhFk;;. ehw;Wf;fspd; Ntu;fisg; gug;gp

itf;ff;$ba msTilajhff; Fopfs; jahhpf;fg;gLk;.

fpisfisg; guk;gp tsuhj gapHfSf;Ff; Fiwe;j ,ilntspAk;> fj;jup

Nghd;w XusT gue;J tsUk; jhtuq;fSf;Ff; $ba ,ilntspAk; tplg;gLk;.

1.2 ehw;Wf;fis tPrp eLk; Kiw (gu#l; Kiw)1.2 ehw;Wf;fis tPrp eLk; Kiw (gu#l; Kiw)1.2 ehw;Wf;fis tPrp eLk; Kiw (gu#l; Kiw)1.2 ehw;Wf;fis tPrp eLk; Kiw (gu#l; Kiw)1.2 ehw;Wf;fis tPrp eLk; Kiw (gu#l; Kiw)

new;nra;ifapy; ,k;Kiw gpd;gw;wg;gLk;. 13.3Mk; cg mj;jpahaj;jpy;

,k;Kiw gw;wp tpupthff; fw;fyhk;.

2. tupirapy; eLk; Kiw2. tupirapy; eLk; Kiw2. tupirapy; eLk; Kiw2. tupirapy; eLk; Kiw2. tupirapy; eLk; Kiw

iffshNyh fUtpfshNyh elyhk;. tupirapy; ehw;Wf;fis eLk;

fUtpnahd;iw kfh ,Yg;gs;sk gz;izg; nghwpapay; epiyak; mz;ikapy;

jahupj;Js;sJ.

 jdp tupir eLif jdp tupir eLif jdp tupir eLif jdp tupir eLif jdp tupir eLif

,t;Tgfuzj;jpd; %yk; MW tupirfspy; ney; ehw;Wf;fis ehl;lyhk;.

NkYk;> ,jid xUtu; jdpNa ,af;fyhk;. xNu Kiwapy;> MW tupirfspy;

MW ehw;Wf;fis tupirf;fpilNa 20 cm ,ilntspapy; elyhk;.
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,jd; epiw 22kg MFk;. ,k;Kiwapy; eLtjw;fhd
ehw;Wf;fs; lnghf; ehw;WNkil %yk; ngwg;gLk;. (lnghf;
ehw;W Nkil gw;wp 13.3Mk; cg mj;jpahaj;jpy;
fye;Jiuahlg;gLk;) ,e;ehw;WNkilapypUe;J 20X40 cm
msTilajhf ntl ;bnaLf ;fg ; gl ;l gFj pfs ;
cgfuzj;jpy; ,lg;gLk;.

,t;Tgfuzk;
01. tOf;fp
02. ehw;Wg; ghj;jpuj;ijj; jhq;Fk; gpujhd rl;lfk;
03. ehw;iwg; gpupf;fTk; elTk; cjTk; cNyhfj;jhyhd tpuy;fs;

Mfpa tpNrlkhd gFjpfisf; nfhz;lJ.

,f;fUtp taypd; Xu; me;jj;jpypUe;J ePsg;gf;fkhf ,af;fg;gLk;. ,jid
,af;Fgtu; fUtpia ,Oj;Jf;nfhz;L gpd;Nehf;fpr; nry;thu;. fUtpapid ,af;f
ifgpbiaf; fPo; js;spaJk; fUtpapd; cNyhf tpuy;fs; Kd;Nehf;fp te;J
ehw;Wf;fisg; gw;wpr;nrd;W jiuapy; ehl;Lk;. xU jlitapy; fUtpia 10cm
tiu ,Oj;J> ifgpbia cau;j;jp gpd; fPo; Nehf;fpj; js;Sjy; Ntz;Lk;;.
tupirf;fpilNa 20cm ,ilntspAk; ehw;WfSf;fpilNa 10cm ,ilntspAk;
nfhz;ljhf ehw;Wf;fis ,f;fUtp %yk; ehl;lyhk;.

2 ,U tupir eLif2 ,U tupir eLif2 ,U tupir eLif2 ,U tupir eLif2 ,U tupir eLif

jdpthpirapYk; ,Utupir KiwapYk; md;dhrp ehl;lg;gLk;.

Kf;Nfhz eLifKf;Nfhz eLifKf;Nfhz eLifKf;Nfhz eLifKf;Nfhz eLif

goj; Njhl;lq;fspy; fd;Wfis eLk;NghJ ,k;Kiw ngUk;ghYk;

ifahsg;gLk;. ,k;Kiwapy; rk gf;f Kf;Nfhz %iyfspy;

fd;Wfs; ehl;lg;gLk;.

4. rJuKiw eLif4. rJuKiw eLif4. rJuKiw eLif4. rJuKiw eLif4. rJuKiw eLif

gotiffs;> ,wg;gu;> njd;id Nghd;wd ,k;Kiwapy; ehl;lg;gLk;.

,k;Kiwapy; gapu;fis ehl;ly; kpfTk; ,yFthdJ. rJuj;jpd;

%iyfspy; jhtuq;fs; ehl;lg;gLk;.

80 cm

m

cm

m

30 - 50 cm

m

cU 5.25 : jdptupir eLifcU 5.25 : jdptupir eLifcU 5.25 : jdptupir eLifcU 5.25 : jdptupir eLifcU 5.25 : jdptupir eLif
cU 5.26 : ,Utupir eLifcU 5.26 : ,Utupir eLifcU 5.26 : ,Utupir eLifcU 5.26 : ,Utupir eLifcU 5.26 : ,Utupir eLif

cU 5.27 : Kf;Nfhz Kiw eLifcU 5.27 : Kf;Nfhz Kiw eLifcU 5.27 : Kf;Nfhz Kiw eLifcU 5.27 : Kf;Nfhz Kiw eLifcU 5.27 : Kf;Nfhz Kiw eLif

cU 5.28 : rJuKiw eLifcU 5.28 : rJuKiw eLifcU 5.28 : rJuKiw eLifcU 5.28 : rJuKiw eLifcU 5.28 : rJuKiw eLif

cU 5.24 : ney;ehw;W eLk; fUtpcU 5.24 : ney;ehw;W eLk; fUtpcU 5.24 : ney;ehw;W eLk; fUtpcU 5.24 : ney;ehw;W eLk; fUtpcU 5.24 : ney;ehw;W eLk; fUtp
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5. Ik;gpupg;G Kiwapy; ehl;ly;5. Ik;gpupg;G Kiwapy; ehl;ly;5. Ik;gpupg;G Kiwapy; ehl;ly;5. Ik;gpupg;G Kiwapy; ehl;ly;5. Ik;gpupg;G Kiwapy; ehl;ly;

Ie;jhw; gphpgLk; Kiwapy; ehl;lyhdJ rJu Kiwia

xj;jJ. vdpDk;> rJuj;jpd; ehd;F %iyfSf;Fk; Nkyjpfkhf

rJuj;jpd; eLtpYk; xU jhtuk; ehl;lg;gLk;. rJuj;jpd;

%iytpl;lq;fs; ClWf;Fk; ,lj;jpy; Ie;jhtJ fd;W

ehl;lg;gLk;. ,k;Kiwapy; gof;fd;Wfis ehl;Ltnjdpy; eLtpy;

ehl;lg;gLk; fd;W gpujhdkhf ehl;lg;gLk; jhtu tifiar;

rhuhj xd;whjy; Ntz;Lk;. ,k;Kiwapy; rJuj;jpd; ehd;F

%iyapYk; khq;fd;Wfs; ehl;lg;gbd; eLtpy; ehl;Ltjw;F

gg;ghrp kpfTk; cfe;jJ.

6. mWNfhz Kiw ehl;ly;6. mWNfhz Kiw ehl;ly;6. mWNfhz Kiw ehl;ly;6. mWNfhz Kiw ehl;ly;6. mWNfhz Kiw ehl;ly;

,k;Kiw ngUk;ghYk; Kf;Nfhz eLif Kiwia xj;jJ.

xU gf ;fj ;j pd ; e Psk ; 2.5m - 3.5m tiuahdJ.

thior;nra;iff;F ,k;Kiw kpfTk; cfe;jJ.

tupirapy; eLifapd; Vw;gLk; ed;ikfs;tupirapy; eLifapd; Vw;gLk; ed;ikfs;tupirapy; eLifapd; Vw;gLk; ed;ikfs;tupirapy; eLifapd; Vw;gLk; ed;ikfs;tupirapy; eLifapd; Vw;gLk; ed;ikfs;

1. tpj;Jj; Njit FiwT.

2. ,U Nghfq;fSf;fpilNaahd ,ilntspiaf; Fiwf;fyhk;.

3. tupirfSf;fpilNaAk;> jhtuq;fSf;fpilNaAk; cupa ,ilntsp

fhzg;gLtjdhy; Ntu;j; njhFjpfSf;fpilNa fhzg;gLk; Nghl;b FiwT.

4. jf;fhsp> kpsfha;> Gifapiy Nghd;w rpW tpj;Jg; gapu;fspd; ehw;Wf;fis

ehw;W Nkilapy; tsu;j;J> ed;F tsu;e;jtw;iwj; njupT nra;J ehl;lyhk;.

5. nghwpg; gpuNahfk; ,yFthdJ. ,ilg;gz;gLj;jYk; ,yFthdJ.

tupir eLifapd; jPikfs;tupir eLifapd; jPikfs;tupir eLifapd; jPikfs;tupir eLifapd; jPikfs;tupir eLifapd; jPikfs;

1. ehw;WNkil mtrpak;.

2. ehw;Wf;fisg; gpLq;Fk;NghJ Ntu;fs; Nrjkila ,lKz;L. NkYk;> mtw;iwf;

fsj;Jf;Fg; gapw;Wtpj;jYk; mtrpakhFk;.

3. ehw;Wf;fisg; gpLq;fp ehl;Ltjw;F mjpf ciog;Gk; fhyKk; Njitg;gLk;.

cU 5.31 : Ik;gpupg;GcU 5.31 : Ik;gpupg;GcU 5.31 : Ik;gpupg;GcU 5.31 : Ik;gpupg;GcU 5.31 : Ik;gpupg;G

Kiw ehl;lyKiw ehl;lyKiw ehl;lyKiw ehl;lyKiw ehl;ly ;

cU 5.32 : mWNfhzcU 5.32 : mWNfhzcU 5.32 : mWNfhzcU 5.32 : mWNfhzcU 5.32 : mWNfhz

Kiw ehl;ly;Kiw ehl;ly;Kiw ehl;ly;Kiw ehl;ly;Kiw ehl;ly;
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5.5 ehw;WNkil mikj;jy;5.5 ehw;WNkil mikj;jy;5.5 ehw;WNkil mikj;jy;5.5 ehw;WNkil mikj;jy;5.5 ehw;WNkil mikj;jy;

eLiff;fhf ehw;Wf;fis cw;gj;jp nra;jy;eLiff;fhf ehw;Wf;fis cw;gj;jp nra;jy;eLiff;fhf ehw;Wf;fis cw;gj;jp nra;jy;eLiff;fhf ehw;Wf;fis cw;gj;jp nra;jy;eLiff;fhf ehw;Wf;fis cw;gj;jp nra;jy;

ehw;WNkilnad;gJ jhtuq;fis epue;jukhd jiuapy; ehl;Lk;tiu

ghJfhg;ghff; ftdpj;J tsu;f;Fk; ,lkhFk;. mjhtJ> eLifg; nghUl;fs; %yk;

Gjpa jhtunkhd;iwj; Njhw;Wtpj;jJ Kjy; Nehaw;wjhfTk; rPuhfTk; NgZtJld;

#oy; epiyikfSf;F ed;F gapw;Wtpj;J ehw;;Wfisf; FWfpa fhyj;jpw;F

tsu;f;Fk; ,lkhFk;.

gpLq;fp eLtjw;F cfe;j jhtuq;fspd; tpj;Jf;fs; kl;LNk ,k;Kiwf;F

cfe;jd. cjhuzkhf ntz;b> GNlhy; Nghd;w gapu;fspd; ,iyfs; nghpad.

vdNt> MtpAapu;g;G %yk; ntspNaWk; ePu; mjpfkhFk;. ntspNaWk; ePiu kPs;

cwpQ;Rtjw;F> ,sk; Ntu;j;njhFjpf;F ,ayhj epiy fhzg;gLk;. vdNt>

ehw;Wf;fis khw;wp eLk;NghJ ghjpg;gilAk;.

fj;jup> kpsfha; jf;fhsp> ryhJ> yPf;];> Ks;sq;fp> Nfhth Nghd;w gapu;fspy;

,k;Kiw khWgLk;. ,it khw;wp eLk; gUtkhFk; NghJ> ,iyfs; mt;tsT

nghpjhff; fhzg;glkhl;lhJ. vdNt> MtpAapu;g;G%yk; ntspNaWk; ePupd; msT

FiwtilAk;. vdNt> ,iyfs; %yk; ntspahFk; msT ePiu cwpQ;rpf;

nfhs;s Ntu;njhFjpf;Ff; fbdkhf ,uhJ. ,t; Ntu;j;njhFjpapd; tsu;r;rp Ntfk;

JupjkhdJ. ,it khw;wp eLtjw;F cfe;j gz;Gfs; nfhz;Ls;sikahy; ehw;W

Nkilapy; tsu;f;f cfe;jitahFk;.

ehw;WNkilapd; Kf;fpaj;Jtk;ehw;WNkilapd; Kf;fpaj;Jtk;ehw;WNkilapd; Kf;fpaj;Jtk;ehw;WNkilapd; Kf;fpaj;Jtk;ehw;WNkilapd; Kf;fpaj;Jtk;

• ehl;Ltjw;F cfe;j  Nehaw;w tPupakhd ehw;Wf;fisg; ngwyhk;.

• rPuhd ehw;Wf;fisg; ngwyhk;;.

• gotu;f;fq;fs;> epue;jug; gapu;fs;> Vw;Wkjp tptrhag; gapu;fs; Nghd;w gapu;r;

nra;iffspy; Nehaw;w fd;Wfis kl;Lk; njhpTnra;J> ehl;lf; $bajhf

,Ug;gjdhy; nghUshjhu uPjpahf ed;ikailayhk;.

• tpj;Jf;fis Neubahfj; jiuapy; ehl;Ltjdhy; Vw;glf;$ba jhf;fq;fs;

,opT epiyailtjdhy; tPz; tpuakhFk; tpj;Jf;fspd; msT FiwtilAk;>

,lNtz;ba tpj;jpd; msT tiuaWf;fg;gLtjdhy; tpj;Jf;fSf;fhd nryT

FiwtilAk;.

• Fiwe;j epyg;gug;gpy; mjpfsT ehw;Wf;fisg; ngwyhk;.

• ehw;WNkilapy; ehw;;Wfs; fhzg;gLk; NghJ epyj;ijj; jahu;gLj;jf;

$bajhfTs;sjhy; Nghfq;fSf;fpilNa fhzg;gLk; ,ilntsp FiwtilAk;.

• gapu;fspy; Vw;gLk; ghjpg;ig ,opTgLj;jpf; nfhs;syhk;.

• gpd;fz;fhzpg;G ,yFthFk;.

• ehw;W cw;gj;jpiag; nghUshjhu ,yhgkPl;Lk; Kaw;rpahfr; nra;ayhk;.

ehw;Wf;fis ehl;Ltjw;fhd taijj; jPu;khdpg;gjpy; nghJ epajpahff;

fhzg;gLtJ gapupd; nkhj;j tho;f;iff; fhyj;jpy; xU khjj;jpw;F> ehw;WNkilapy;

,Uf;f Ntz;ba fhyk; xU thuk; vd;gjhFk;. ,jd;gb 4 khjg; gapnuhd;W 4

thuq;fs; ehw;WNkilapy; ,Uj;jy; Ntz;Lk;.
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eLtjw;fhfg; ngwg;gLk; ehw;iw> mjd; cauk;> cUttpay; gz;G>

Ntu;j;njhFjpapd; tpUj;jp Nghd;w ngsjpfg; gz;GfisAk; jha;j;jhtug; ,ay;Gfs;

Nghd;w gpwg;Gupikapay; gz;GfisAk; fUj;jpw; nfhz;L> njhpTnra;jy; Ntz;Lk;.

ehw;WNkilapy; ,Ltjw;fhfg; ngwg;gLk; tpj;Jf;fspd; cwq;Fepiy kw;Wk;

jifg;G epiy vd;gtw;wpw;F vjpu;tpisT nfhz;l  jd;ik> ntg;gepiy> twl;rp

Nghd;wd #oYf;F <LnfhLf;Fk; jd;ik vd;gd ftdj;jpw; nfhs;sg;gly; Ntz;Lk;.

ehw;wpd; juj;ij mstpLtjw;fhf ehw;WNkilg; guhkupg;ghsu;fs; ifahSk;

Xu; msTNfhyhfg; gr;ir ,y;ynkhd;wpy; rpwg;ghd #oy; epge;jidfspd; fPo;

nfhz;bUf;Fk; Ntu;tsu;r;rp Mw;wy; (Root Growth Potential) tpsq;FfpwJ.

gpuNjr uPjpapy; fhzg;gLk; fhyepiyf;F Vw;wtifapYk; jiuNjhw;w

mbg;gilapYk;> gapupd; tifiag; nghWj;Jk; ehw;WNkilfs; njhpT nra;ag;gLk;.

rpy ehw;WNkil tiffs; tUkhW.

• ghj;jp ehw;W Nkilfs;

• cau; ehw;WNkil

• jho; ehw;W Nkil

• rhb ehw;WNkil

• tpNrl ehw;W Nkil

• kzy; ehw;WNkil

• neupNlhNfh ehw;WNkil

• flw;gQ;R (];nghQ;) ehw;WNkil

• ,W (Compact) ehw;WNkil

• jl;L ehw;W Nkil

Nkw;gb ehw;W Nkilfs; xt;nthd;iwAk; jahupg;gjpy; ifahsg;gLk; El;g

Kiwfs; xd;Wf;nfhd;W tpj;jpahrkhditahFk;.

ghj;jp ehw;WNkilghj;jp ehw;WNkilghj;jp ehw;WNkilghj;jp ehw;WNkilghj;jp ehw;WNkil

ghj;jp ehw;WNkilj; jhahupg;gpd;NghJ nghUj;jkhd ,lj;njhpT> ghj;jp

jahu;g;gLj;jy;> ePu;toq;fy; Kiwfisj; jpl;lkply;> ehw;WNkil Clfk;

jahu;gLj;jy;> mjidg; ghj;jpapd;kPJ ,Ljy;> ehw;WNkiliaj; njhw;WePf;fy;>

ghj;jpia kl;lg;gLj;jy;> tpj;Jf;fis ,Ljy;> %Lgilaply; Nghd;w

eltbf;iffSf;fhd El;gKiwfs; ifahsg;gLk;.

rpwg;ghd ,ioaikg;igf; nfhz;ljhfg; ghj;jp jahupf;fg;gl Ntz;Lk;.

Gifapiy Nghd;w kpfr; rpwpa tpj;JfSf;F nkd;,ioaikg;G fpilf;fj;jf;fjhf

ghj;jpfs; jahupf;fg;gl Ntz;Lk;.

ntspthupahd jhf;fq;fsw;w ghJfhg;ghd ,lkhf miktJld; tskhd

kz;; fhzg;gLtJk; mtrpakhFk;.
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ehw;WNkil Clfk;ehw;WNkil Clfk;ehw;WNkil Clfk;ehw;WNkil Clfk;ehw;WNkil Clfk;

mupj;njLf;fg;gl;l Nky;kz; xU gq;Fld;> cyu;e;j J}shf;fg;gl;l rhzk;

my;yJ Nrjdg; gris xU gq;iff; fye;J ghj;jpf;fhd Clfk; jahupf;fg;gLk;.

ehw;WNkilg; ghj;jpiaj; jahu;gLj;jy;ehw;WNkilg; ghj;jpiaj; jahu;gLj;jy;ehw;WNkilg; ghj;jpiaj; jahu;gLj;jy;ehw;WNkilg; ghj;jpiaj; jahu;gLj;jy;ehw;WNkilg; ghj;jpiaj; jahu;gLj;jy;

njupTnra;j ,lj;jpy; tpj;Jf;fis ehl;Ltjw;F 3 - 4 thuq;fSf;F Kd;du;

fisfis mfw;wp> 20 - 25cm  Moj;jpw;Fg; gz;gLj;jp mq;F fhzg;gLk;

rpijtilahj nghUl;fs;> epyf;fPo;j; jz;Lfs;> fw;fs;> ruisf; Nghd;wd

mfw;wg;gly; Ntz;Lk;. fl;bfisj; J}shf;fp nkd;ikahf;f Ntz;Lk;. Njitiag;

nghWj;J ehw;WNkilf;fhd ghj;jptifiaj; njhpT nra;ayhk;. ehw;WNkilia

tlf;Fj; njw;Fj; jpirahf mikg;gjd; %yk; KOehSk; #upa xspiag; glr;

nra;ayhk;.

•  cau;ghj;jp mikj;jy;cau;ghj;jp mikj;jy;cau;ghj;jp mikj;jy;cau;ghj;jp mikj;jy;cau;ghj;jp mikj;jy;

<utyaj;jpw;F tUlKOtJk;

kiot Po ; r ; r p  f pilf ;fg ;

ngWtjdhy ; cau ; ghj ;j p

nghUj ;jkhdJ. jahu ;

nra;ag;gl ;l jiuapy; 90cm

mfyKk ; 15 cm cauKk ;

nfhz;ljhfj;  Njitahd msT

e Psj ; j py ;  ,g ; g hj ; j p fs ;

jahupf;fg;gLk;. ghj;jpapd; ,U

gf;fj;jpYk; 30cm mfykhd tha;f;fhy;fs; mikf;fg;gLk;. ghj;jpapd; tpspk;Gg;

gFjpfs; ,Wf;fkhf;fg;gly; Ntz;Lk;. ghj;jpapd; kPJ fhzg;gLk; 3cm jbg;ghd

kz; gilia mfw;wp> mjd;kPJ ehw;WNkil Clfj;ij ,l;L> kPz;Lk; 15cm

cauj;jpw;Fg; ghj;jpiaj; jahu;g;gLj;jy; Ntz;Lk;.

•  jho;ghj;jp mikj;jy;jho;ghj;jp mikj;jy;jho;ghj;jp mikj;jy;jho;ghj;jp mikj;jy;jho;ghj;jp mikj;jy;

kiotPo;r;rp Fiwthd cyu;

tyaq ;fSf ;F ,t ;thwhd

ghj ;j pfs ; cfe ;jd. ,it

kz;zpd; <uj;jd;ikiag; Ngzf;

$bad.

jho;ghj;jpfs; jahupf;Fk;

NghJ epykl;lj ;j py ; ghj ;j p

milahskplg;gLk;. ghj;jpapd;

mfyk; 90cm ck; ePsk; Njitf;Nfw;gTk; mikayhk;. 12 - 15 cm Moj;jpw;F

ghj;jpAs; fhzg;gLk; kz; mfw;wg;gl;Lg; ghj;jpiar; Rw;wp tuk;G mikf;fg;gLk;.

tuk;gpd; mfyk; 45cm MFk;. jahupf;fg;gl;l ghj;jpapd; kPJ 3cm cauj;jpw;F

ehw;WNkilf; fyit ,lg;gLk;.

30cm

90cm

15cm

cU 5.33 : cau;ghj;jpcU 5.33 : cau;ghj;jpcU 5.33 : cau;ghj;jpcU 5.33 : cau;ghj;jpcU 5.33 : cau;ghj;jp

cU 5.34 : jho;ghj;jpcU 5.34 : jho;ghj;jpcU 5.34 : jho;ghj;jpcU 5.34 : jho;ghj;jpcU 5.34 : jho;ghj;jp

12cm-15cm

ehw;WNkil

tuk;G

ehw;WNkil

Clfk;
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ehw;WNkil Clfj;ijj; njhw;WePf;fy;ehw;WNkil Clfj;ijj; njhw;WePf;fy;ehw;WNkil Clfj;ijj; njhw;WePf;fy;ehw;WNkil Clfj;ijj; njhw;WePf;fy;ehw;WNkil Clfj;ijj; njhw;WePf;fy;

kz;zpy; fhzg;gLk; Neha;f; fhuzpfshd Ez;zq;fpfs;> tpUk;gj;jfhj

gPilfs; vd;gtw;wpd; tho;f;if tl;lg; gUtq;fis mopj;JtpLtjw;fhf ehw;WNkil

Clfj;ijg; ghj;jpapd; kPJ ,l;L tpj;J eLtjw;F Kd;du;> ehw;WNkil njhw;W

ePf;fg;gly; Ntz;Lk;. ,jw;fhfg; gpd;tUk; Kiwfs; gpd;gw;wg;gLk;.

• ehw;WNkilia vupj;jy;.

• ehw;WNkilf;Fg; gq;fRehrpdp tprpwy;.

• mjpf #upa xsp glr; nra;jy;.

• ehw;WNkilf;Fj; J}g%l;ly;.

• nfhjpePiu ehw;WNkilapy; ,Ljy;.

ehw;WNkilia vupj;jy;ehw;WNkilia vupj;jy;ehw;WNkilia vupj;jy;ehw;WNkilia vupj;jy;ehw;WNkilia vupj;jy;

jahupf;fg;gl;l ghj;jpapd;kPJ

Clff;fyitiag; gutp ,l;lgpd;

G+thsp %yk; ePu; tpl;L rpy

kzpj;jpahyq;fs; nrd;w gpd;

5cm cauj;jpw;F itf;Nfhy;>

ckp Mfpa gilfis khwpkhwp

,ly; Ntz;Lk;. gpd; fhw;W tPRk;

jpirf;F vjpu;j;jpirahf mbapy; fhzg;gLk; itf;Nfhy; gilapy; vupA+l;ly;

Ntz;Lk;. KOtJk; vupe;J Kbe;jJk; rhk;giy ePf;fp kPz;Lk; ehw;WNkilia

kl;lg;gLj;jTk;. ghj;jp Fspu;e;jTld; ehw;WNkilapy; tpj;Jf;fis tpijf;fyhk;.

ehw;WNkilf;Fg; gq;fR ehrpdpaply;ehw;WNkilf;Fg; gq;fR ehrpdpaply;ehw;WNkilf;Fg; gq;fR ehrpdpaply;ehw;WNkilf;Fg; gq;fR ehrpdpaply;ehw;WNkilf;Fg; gq;fR ehrpdpaply;

• fg;uhd; 50% w.p 6 fpuhik 5 yPw;wu; ePUld;

fye;J tprpwy; my;yJ.

• fg;uhd; 80% w.p 5 fpuhik 5 yPw;wu; ePUld;

fye;J tprpwy; my;yJ.

• jpuhk; 80% w.p 7 fpuhik 5 yPw;wu; ePUld;

fye;J tprpwy; my;yJ.

gq;fRehrpdpia ePUld; fye;J ehw;WNkil

KOtJk; glj;jf;fjhf ,ly; Ntz;Lk;. mt;thW

gq;fR ehrpdpaplg;gl;L 1- 2 jpdq;fspy; tpj;Jf;fis

ehl;lyhk;.

mjpf #upa xsp tpof;$ba epiyia Vw;gLj;jy;mjpf #upa xsp tpof;$ba epiyia Vw;gLj;jy;mjpf #upa xsp tpof;$ba epiyia Vw;gLj;jy;mjpf #upa xsp tpof;$ba epiyia Vw;gLj;jy;mjpf #upa xsp tpof;$ba epiyia Vw;gLj;jy;

ehw;W Nkilia ed;F <ukhf;fpa gpd;

CLGftplf; $ba nghypj;jPd; %yk; ehw;W

Nkilia Kw;whf %b <ukz;zhy; tpspk;Gfis

Kj;jpiuapLf. gpd; 2 fpoikfs; tiu #upa

xspgLkhW itg;gjd; %yk; ehw;WNkiliaj;

njhw;W ePf;fyhk;.

cU 5.36 : ehw;WNkilf;FcU 5.36 : ehw;WNkilf;FcU 5.36 : ehw;WNkilf;FcU 5.36 : ehw;WNkilf;FcU 5.36 : ehw;WNkilf;F

gq;fRehrpdpaply;gq;fRehrpdpaply;gq;fRehrpdpaply;gq;fRehrpdpaply;gq;fRehrpdpaply;

cU 5.37 : ehw;WNkil kPJcU 5.37 : ehw;WNkil kPJcU 5.37 : ehw;WNkil kPJcU 5.37 : ehw;WNkil kPJcU 5.37 : ehw;WNkil kPJ

mjpf #upaxsp tpor; nra;jy;mjpf #upaxsp tpor; nra;jy;mjpf #upaxsp tpor; nra;jy;mjpf #upaxsp tpor; nra;jy;mjpf #upaxsp tpor; nra;jy;

fhw;W

cU 5.35 : ehw;WNkilia vupj;jy;cU 5.35 : ehw;WNkilia vupj;jy;cU 5.35 : ehw;WNkilia vupj;jy;cU 5.35 : ehw;WNkilia vupj;jy;cU 5.35 : ehw;WNkilia vupj;jy;

itf;Nfhy;

ckp

jahu;gLj;jpa ghj;jp

nghypj;jPd; ciw
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ehw;WNkiliaj; J}g%l;ly;ehw;WNkiliaj; J}g%l;ly;ehw;WNkiliaj; J}g%l;ly;ehw;WNkiliaj; J}g%l;ly;ehw;WNkiliaj; J}g%l;ly;

kz; njhw;WePf;fpfs; (Soil sterilants) gpuNahfpg;gjd; %yk; ,k;Kiwapy; ehw;W

Nkil njhw;W ePf;fg;gLk;. kPijy; GNuhikl;> FNyhNuhgpf;upd; my;yJ nkijy;

INrh jpNahraNdw;W Nghd;tw;iw ,jw;fhfg; ghtpf;fyhk;. ,J nryT $ba

KiwnadpDk; ehw;WNkilg; gPilfs;> gq;fRf;fs;> nekNwhlhf;fs;> fistpijfs;

Nghd;wd vy;yhk; mope;JtpLk;. ,jid kz;Zl; nrYj;jyhk; (inject) my;yJ

kz;Zld; fye;J tplyhk;. ntsptUk; thAf;fs; kz; Jzpf;iffSf;$lhf

,yFthfr; nry;tjw;fhf kz;izg; gpshj;jpf;Fg; Nghu;itahy; %b Kj;jpiuaply;

Ntz;Lk;. rpy jpdq;fspy; Nghu;it ePf;fg;gl;L thA ntspNawr; nra;jy; Ntz;Lk;.

ehw;WNkilapy; tpj;Jf;fis ehl;ly;ehw;WNkilapy; tpj;Jf;fis ehl;ly;ehw;WNkilapy; tpj;Jf;fis ehl;ly;ehw;WNkilapy; tpj;Jf;fis ehl;ly;ehw;WNkilapy; tpj;Jf;fis ehl;ly;

Kjypy; ehw;WNkil kPJ fhzg;gLk; kz;izg; gyifahy; ed;F kl;lg;gLj;Jf.

,r;re;ju;g;gj;jpy; ehw;WNkilapy; cupa <uk; fhzg;gly; Ntz;Lk;. ehl;Ltjw;fhd

tpj;Jf;fSf;Fg; gupfhu eltbf;iffs; Nkw;nfhz;lgpd;du; ghj;jpkPJ tpj;Jf;fis

tpijf;fyhk; my;yJ tupirapy; ,lyhk;. tupirapy; ,Ltjhapd; 8 - 10cm

,ilntspapy; 0.5 - 1cm Moj;jpy; tpj;Jf;fis ,l;Lj; njhw;W ePf;fg;gl;l kz;zhy;

%l Ntz;Lk;. gpd; njhw;WePf;fg;gl;l nky;ypa itf;Nfhy; gilahy; mjid

%btply; Ntz;Lk;.

    G+thsp %yk;

eP&w;wp ehw;Wf;fs;

Kisj;jJk; itf;Nfhy;

gilia e Pf ;Fjy ;

Ntz;Lk ; . g pd ;du ;

kio> #u pa xsp

vd;gtw;why;

ghJfhg;gjw;fhfg; nghypj;jPd; /njd;Ndhiy Nghd;wdtw;iw cgNahfpf;fyhk;.

rhb ehw;WNkilrhb ehw;WNkilrhb ehw;WNkilrhb ehw;WNkilrhb ehw;WNkil

ehw;WNkilfs; mikg;

gjw;F Vw;w kz; fhzg;

glhjt plj ;J > my ;yJ

Nghjpa ,ltrjpapy;yhj

tplj;J my;yJ Fiwe;jsT

ehw ;Wf ;fs; Njitg;gL

k plj ;J > fl ;Lg ; g hl ;L

epiyikfspd; fPo;r;

nraw;if Clfq;fspy; ehw;Wf;fisg;; ngWtjw;fhfr; rhb ehw;WNkilfs;

cgNahfpf;fg;gLk;. epue;jur; rhb ehw;WNkilfSk; jw;fhypfkhditfSkhf

,U tiffs; cs;sd.

cU 5.38 : ehw;WNkil njd;Ndhiyfshy; %lg;gl;Ls;s tpjk;cU 5.38 : ehw;WNkil njd;Ndhiyfshy; %lg;gl;Ls;s tpjk;cU 5.38 : ehw;WNkil njd;Ndhiyfshy; %lg;gl;Ls;s tpjk;cU 5.38 : ehw;WNkil njd;Ndhiyfshy; %lg;gl;Ls;s tpjk;cU 5.38 : ehw;WNkil njd;Ndhiyfshy; %lg;gl;Ls;s tpjk;

cU 5.39 rhb ehw;WNkilfs;cU 5.39 rhb ehw;WNkilfs;cU 5.39 rhb ehw;WNkilfs;cU 5.39 rhb ehw;WNkilfs;cU 5.39 rhb ehw;WNkilfs;
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epue;jur; rhb ehw;WNkilepue;jur; rhb ehw;WNkilepue;jur; rhb ehw;WNkilepue;jur; rhb ehw;WNkilepue;jur; rhb ehw;WNkil
Kiwahd ePu;tbg;Gf;;fhf rhbapy;

Jthuq;fs; fhzg;glhjtplj;Jj;
Jthuq;fisNaw;gLj;jy; Ntz;Lk;.
rPnke;J> fsp> gPq;fhd;> gyif>
gpshj;jpf;F> mYkpdpak; vd;gtw;why;
Mf;fg;gl;l rhbfis ,jd; nghUl;L
cgNahfpf;fyhk;.

jw;fhjw;fhjw;fhjw;fhjw;fhypf rhb ehw;WNkilypf rhb ehw;WNkilypf rhb ehw;WNkilypf rhb ehw;WNkilypf rhb ehw;WNkil
xU Kiw kl;LNk gad;gLj;jpa gpd; iftplg;gLk; rhbfs; jw;fhypf rhbfshff;

fUjg;gLk;. nghyPj;jPd;> thiokl;il> fljhrp> fKfkly;> %q;fpy;> njd;id
cupkl;il> rpul;il> rl;bfs; Nghd;wd; ,jd; nghUl;Lg; gad;gLk;.

gupfupf;fg;gl;l tpj;Jf;fis tupirahf my;yJ gpiwtbtpy; ehw;WNkilapy;
,Ltu;. my;yJ ehw;WNkilapd; kPJ tpj;Jf;fisg; gutpAk; tplyhk;. gpd; mtw;iw
nky;ypa kz; gilnahd;why; %btply; Ntz;Lk;. mjd;kPJ njhw;WePf;fQ;
nra;ag;gl;l gj;jpuf;fyitiaapl;L ehs;NjhWk; G+thsp %yk; ePu; ,ly; Ntz;Lk;.
,jid epoy; cs;s ,lj;jpy; itg;gjd; %yk; ,sk; ehw;Wf;fs; cyu;e;J
Nghtijj; jLf;fyhk;.

tpNrl ehtpNrl ehtpNrl ehtpNrl ehtpNrl ehw;WNkilw;WNkilw;WNkilw;WNkilw;WNkil
neupNlhf;Nfh ehw;WNkil neupNlhf;Nfh ehw;WNkil neupNlhf;Nfh ehw;WNkil neupNlhf;Nfh ehw;WNkil neupNlhf;Nfh ehw;WNkil / Jz;l ehw;WNkilJz;l ehw;WNkilJz;l ehw;WNkilJz;l ehw;WNkilJz;l ehw;WNkil

35cm ePsk; 30cm mfyk;
5 cm cauk ;  nfhz ;l
rl;lfnkhd;iwj; jahupj;jy;
Ntz;Lk;. mupj;njLf;fg;gl;l
Nky;kz;> J}shf;fg;gl;l
rhzk; my;yJ $l;nlU
Mfpatw;iw 1 : 1 vd;Dk;

tpfpjj;jpy; fye;J> ePu;tpl;Lg; girahf;fp Nkw;gb rl;lj;Js;Ns ,l;L kl;lkhf;fTk;.

gpd;du; mjid 5cm mfyk; 5cm ePsk; nfhz;l fdf; Fw;wpfs; tuj;jf;fjhf

ntl;bf; nfhs;f. xt;nthU Fw;wpapYk; eLNt xU tpj;Jg;gb 1/2cm Moj;jpy;

tpj;Jf;fis eLf. gpd;du; kz;zhy; %btply; Ntz;Lk;. gPu;f;F> GNlhy;> G+rdp

(Cucurbitacea) Nghd;w FLk;gj; jhtu tpj;Jf;fisAk;> gy;yhz;Lj; jhtu

tpj;Jf;fisAk; ehl;lyhk;. NkYk;> ehw;Wf;fisg; gpLq;Fk;NghJ Ntu;fSf;F

Vw;gLk; jhf;fq;fisAk; ,opTgLj;jf; $bajhftpUf;Fk;. tpj;Jf;fis ehl;ba

gpd; ehw;WNkilia  rhf;nfhd;wpdhy; %btply; Ntz;Lk;. Fw;wpfs; ePupd;wp

cyu;e;JtpLtijj; jLf;f ePu; njspj;jy; Ntz;Lk;. ehw;Wf;fs; fsj;jpy; eLk;

gUtj;ij mile;jJk; mtw;iwf; Fw;wpAld; Nru;j;Jg; gpupj;njLj;J epue;juj;

jiuapy; ehl;lyhk;.

kzy; ehw;WNkilkzy; ehw;WNkilkzy; ehw;WNkilkzy; ehw;WNkilkzy; ehw;WNkil
kh> Midf;nfha;ah> fuhk;G> Nfhg;gp Nghd;w gapu;fspy; xl;Lf;fl;ilfisg;

ngw;Wf; nfhs;tjw;fhf ,t;tpj ehw;WNkil gad;gLj;jg;gLk;. ehw;WNkilapd;

mfyk; 1m, ePsk; 3m nfhz;ljhfTk; ,U nrq;fw;fs; cauk; nfhz;ljhfTk;

ehw;GwKk; fl;lg;gLk;. gpd;du; mjid mupj;njLf;fg;gl;l Mw;Wkzy; %yk;

epug;gp kl;lg;gLj;jy; Ntz;Lk;. tpj;Jf;fisf; Fwpg;gpl;l ,ilntspapy; ehl;b

nky;ypa kzy; gilnahd;why; %ba gpd; kiwg;gpl;L ePu; tply; Ntz;Lk;. kzy;

ehw;WNkilapy; ,lg;gl;l tpj;Jf;fs; ,uz;L ,iyg; gUtkile;jJk; mit

rhbapy; elg;gLk;. ,jd;nghUl;L nghypj;jPd; ciwfis cgNahfpf;fyhk;.

3/5

rhbapy; vQ;rtplg;gl;l

gFjp

rhb

ehw;WNkilf; fyit

,iyAf;fy; ̂1$5&

nrq;fw; Jz;Lfs; ̂1$5&

ePu;tbAk; Jisfs;

cU 5.40 : epue;jur; rhb ehw;WNkilcU 5.40 : epue;jur; rhb ehw;WNkilcU 5.40 : epue;jur; rhb ehw;WNkilcU 5.40 : epue;jur; rhb ehw;WNkilcU 5.40 : epue;jur; rhb ehw;WNkil

cU 5.41 : neupNlhf;Nfh ehw;WNkilcU 5.41 : neupNlhf;Nfh ehw;WNkilcU 5.41 : neupNlhf;Nfh ehw;WNkilcU 5.41 : neupNlhf;Nfh ehw;WNkilcU 5.41 : neupNlhf;Nfh ehw;WNkil

ehw;WNkil Clfk ;

Jz;lk;

ehw;W
Moj;jpy;
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jz;L ngd;rpysT nfhz;ljhff; fhzg;gLk; NghJ mit xl;LNtiyf;F

Vw;witahFk;. rhbapy; Vw;Wtjw;F Kd;du; MzpNtupd; rpW Jz;nlhd;iw

ntl;btpLtjd; %yk; jhtuk; caukhf tsu;tijf; fl;Lg;gLj;jyhk;.

jw;fhyj;jpy; kzy; ehw;WNkilfs; ngUk;ghYk; gad;gLj;jg;gLtjpy;iy.

xl;Lf;fl;ilfisg; ngWtjw;fhf  Neubahff; nfhl;Lfspy; tpj;Jf;fs; ehl;lg;gLk;.

flw;gQ;R (];nghQ;) ehw;WNkilflw;gQ;R (];nghQ;) ehw;WNkilflw;gQ;R (];nghQ;) ehw;WNkilflw;gQ;R (];nghQ;) ehw;WNkilflw;gQ;R (];nghQ;) ehw;WNkil

,J ePu;ka Clfr; nra;ifapy; cgNahfg;gLk; tpNrl ehw;WNkil tifahFk;.

,jpy; tpj;J Kisj;jYf;F cupa <uj;jd;ik fhzg;gLtjdhy; mit tpiutpy;

Kisf;Fk;.

2.5 cm msT jbg;ghd ];nghQ;rpy;

30 cm ePsk;> 20 cm mfyk; nfhz;l

gFjp  ntl;lg;gl;L mjpy; 2 x 2cm msT

rJu tbtk; tuj;jf;fjhf> 2cm mfy

tu pir > nfhz ;ljhff ;  $uhd

fj;jpnahd;why;> KOtJk; ntl;Lg;

glhjthW ntl;bf; nfhs;f. 2x2cm

rJuj; Jz;bd; kPJ eLNt tpj;Jf;fis

ehl;Ltjw;fhf 3mm Moj;jpy; rf

milahsnkhd;iw ntl;Lf. gpd;dH 5cm caukhd jl;by; ];nghQ;ir itj;J

ed;F <ug;gLj;jTk;. xt;nthU rJuj;jpYk; xt;nthU tpj;ij ,l;Lf; fWg;G epwkhd

nghyPj;jpd; %yk; ,U ehl;fs;tiu %b tpLf. ,uz;L ,iyg; gUtk; mile;jgpd;

xU yPw;wu; ePupy; xU fpuhk; my;Ngl; fyitia ,l;Lf; fiuj;J mjid ];nghQ;

fhzg;gLk; jl;by; ,ly; Ntz;Lk;. ,jd; %yk; ngwg;gl;l ehw;Wf;fs; xU thu

taijaile;jJk; ePu;kaT+lf tsu;g;Gr; rhbfspy; elg;gLk;.

ehw;Wj; jl;Lfs;ehw;Wj; jl;Lfs;ehw;Wj; jl;Lfs;ehw;Wj; jl;Lfs;ehw;Wj; jl;Lfs;

,tw;iwr; re;ijfspy; thq;fyhk;.

njhw;WePf;fg;gl;l Jk;Gr;NrhW Clfkhf

cgNahfpf;fg;gLk;. ehw;Wf;fisg;

gpupj;njLg;gij ,yFgLj;Jtjw;fhf

Clfj;ij ,Ltjw;F Kd;du; jl;bd;

FopfSf;Ff; FWf;fhfr; nry;yj;jf;fjhf

nky;ypa nghypj;jPd; E}nyhd;iw xU

tpspk;gpypUe;J kW tpspk;G tiu ,l

Ntz;Lk;. Nghriz Clfkhf my;Ngl;

Clfj;ijg; ghtpf;fyhk;. ,e;ehw;W Nkilia tPl;bDs; itj;jy; rpwe;jJ.

,W ehw;WNkil ,W ehw;WNkil ,W ehw;WNkil ,W ehw;WNkil ,W ehw;WNkil (Compact)

210cm ePsKk; 30cm mfyKk; nfhz;ljhff; fWg;G epwg; nghypj;jPd; epyj;jpy;

tpupf;fg;gl;L> mjd;kPJ <ukhf;fg;gl;l ehw;WNkil Clfk; ,lg;gLk;. gpd;du;

ftdkhf nghypj;jPidr; RUl;b cUisahf ,U me;jq;fisAk; %bf; fapw;why;

fl;lTk;. gpd;du; mjidr; nrq;Fj;jhf epyj;jpy; itj;J tpj;Jf;fs; ,lg;gLk;. ,e;

ehw;WNkilapy; jhtu tsu;r;rpiaj; Jupjg;gLj;Jk; nghUl;L tsu;r;rp J}z;bfs;>

XNkhd;fs; Nghd;wd gpuNahfpf;fyhk;.

cU 5.42 ];nghQ; ehw;WNkilcU 5.42 ];nghQ; ehw;WNkilcU 5.42 ];nghQ; ehw;WNkilcU 5.42 ];nghQ; ehw;WNkilcU 5.42 ];nghQ; ehw;WNkil

cU 5.43 ehw;Wj; jl;Lfs;cU 5.43 ehw;Wj; jl;Lfs;cU 5.43 ehw;Wj; jl;Lfs;cU 5.43 ehw;Wj; jl;Lfs;cU 5.43 ehw;Wj; jl;Lfs;
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lnghf; ehw;WNkillnghf; ehw;WNkillnghf; ehw;WNkillnghf; ehw;WNkillnghf; ehw;WNkil

,e;j ehw;WNkil gw;wp 13.3Mk; cg mj;jpahaj;jpy; fye;Jiuahlg;gLk;.

ehw;WNkilg; guhkupg;Gehw;WNkilg; guhkupg;Gehw;WNkilg; guhkupg;Gehw;WNkilg; guhkupg;Gehw;WNkilg; guhkupg;G

ehw;WNkilapd; Nehf;fk; tpj;J tsu;r;rpf;Fj; Njitahd vy;yh tiuaWf;fg;gl;l

fhuzpfisAk; toq;Ftjd; %yk; rpwe;j ehw;Wf;fis cUthf;FtjhFk;.

ePu; toq;fy;ePu; toq;fy;ePu; toq;fy;ePu; toq;fy;ePu; toq;fy;

,jw;fhfg; gy;NtW Kiwfs; ifahsg;gLk;. rupahd mstpy;> Fwpg;gpl;l

mKf;fj;jpy;> Fwpg;gpl;l Neuj;jpy; ePu; toq;Ftjw;fhf ePu;g;ghrdKiw ed;F

jpl;lkplg;gly; Ntz;Lk;. ,y;yj;Js; ehw;Wf;fisg; guhkupf;Fk; NghJ Njitahd

KOePupd; msitAk; fzf;fpLtjpy; NtW gapuhf;ftpay; nraw;ghLfSf;Fj; (c-k;:

Fspu;r;rpf;fhf cau; <ug;gjd; toq;fy;) Njitahd ePupd; msT ngwg;gly;

Ntz;Lk;.

ePu;g;ghrdj;jpd;fPo; nra;if eilngWk; NghJ> ePupd; juk; kpf Kf;fpakhff;

fUjg;gLtJld; mjidg; gpuNahfpg;gjw;F Kd;du; gupNrhjpj;Jg;ghu;j;jy; Ntz;Lk;.

ePhpd; pH ngWkhdj;ijf; fl;Lg;gLj;Jk; Kiwnahd;W fhzg;gly; Ntz;Lk;.

miu epue;ju J}tw; ghrd Kiw (Semi Permanent Sprinkler System) %yk; kz;zpd;

<ug;gjid ed;F Ngzf; $bajhf tpUf;Fk;. kz; <ug;gjd; mstPLfs;> Mtpahjy;

kw;Wk; MtpAapu;g;Gj; Njit %yk;> toq;f Ntz;ba ePupd; msT jPu;khdpf;fg;gLk;.

rpwe;j ePu; toq;fYf;fhfr; rupahd jPu;khdq;fSk;> nra;Kiw mDgtKk;

Kf;fpakhFk;. ehw;WNkilfSf;F Muk;g epiyapy; G+thsp%yk; ePu; tplyhk;.

Nghriz toq;fy;Nghriz toq;fy;Nghriz toq;fy;Nghriz toq;fy;Nghriz toq;fy;

ehw;Wf;fspd; Jupj tsu;r;rpf;fhfg; Nghrizfs; toq;fyhk;. ,jw;fhfr; Nrjd

my;yJ mNrjdg; grisaplyhk;. kpfTk; Fiwe;j mkpyepiyiag; NgZtjd;

%yk; (pH 5.5 - 6.5) vy;yhg; NghrizfspdJk; mlf;fj;ij cWjpnra;ayhk;. pH

ngWkhdj;ij mjpfupg;gjw;fhf nlhyikl;Lk;> Fiwg;gjw;fhff; fe;jfKk;

NkYukhfg; nghRguRk; ,l;L pH ngWkhdj;ijr; rpwe;j kl;lj;jpy; Ngzyhk;.

kz; gupNrjidapd; NghJ> ,lNtz;ba  msitj; jPu;khdpj;jy; Ntz;Lk;. NtW

Nghrizj; Njit fhzg;glhjtplj;J iejurd;> nghw;whrpak; vd;gd kl;Lk;

nfhz;l fyitia ehw;W tsu;r;rpf;fhf Nkw;fl;Lg; grisahf (Top Dressing)

,lyhk;. jput cuq;fisg; ghrd ePUld; toq;fyhk; my;yJ tprpwy; %yk;

toq;fyhk;.

ehw;Wf;fs; kQ;rshjypd; NghJ> kz;izNah ,iyfisNah gupNrhjpj;J

epiyikia mwpe;jgpd; grisg; gpuNahfk; nra;jy; Ntz;Lk;. rhb ehw;WNkilfspy;

ngUk;ghYk; ghrdePUld; NghrizfSk; toq;fg;gLk;. ngUk;ghyhd ehw;W

Nkilg; guhkhpg;ghsu;fs; ,jd;nghUl;L my;Ngl; Clfj;ijg; gpuNahfpg;gu;. ,jpy;

midj;J %yfq;fSk; fpilg;gjdhy; ehw;W rpwg;ghf tsUk;. Nghriz rupahd

mstpy;  rupahd nrwptpy; rupahd tpfpjj;jpy; rupahd re;ju;g;gj;jpy;

gpuNahfpf;fg;gly; Ntz;Lk;.
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epoy; toq;fy; epoy; toq;fy; epoy; toq;fy; epoy; toq;fy; epoy; toq;fy; / kiwg;gply;kiwg;gply;kiwg;gply;kiwg;gply;kiwg;gply;

ehw;WNkil ehw;Wf;fspd; kiwg;G ePf;fg;gl;lJk; mtw;iwr; #hpa xsp>

kiotPo;r;rp vd;gtw;wpypUe;J ghJfhf;Fk; Nehf;Fld; epoy; toq;f Ntz;Lk;.

,jw;F %q;fpw;wbfs;> njd;Ndhiy> rhf;F Nghd;wd cgNahfpf;fg;gLk;. Njapiyr;

nra;ifapy; nff;rpy;iyg; gd;dKk; Xfpl; ehw;WNkilfSf;F Jzp> gpshj;jpf;F

gly tiffSk; cgNahfpf;fg;gLk;. nghJthf epykl;lj;jpypUe;J 15 cm cauj;jpy;

epoy; toq;fg;gly; Ntz;Lk;. ehw;Wf;fSf;F <ug;gjid toq;FtJk; epoy; toq;fypd;

xU Nehf;fkhFk;.

ehw;Wr; rhbfis ,y;yj;Js; itg;gjd; %yk; my;yJ epoy; cs;s ,lj;jpy;

itg;gjd; %yk; epoiy toq;fyhk;.

gPilf; fl;Lg;ghLgPilf; fl;Lg;ghLgPilf; fl;Lg;ghLgPilf; fl;Lg;ghLgPilf; fl;Lg;ghL

ehw;WNkilf;Fg; nghUj;jkhd ,lj;njupT> cupa ehw;W Nkilia

cgNahfpj;jy;> Nehaw;w tpj;Jf;fisAk; gjpag;gFjpfisAk; ghtpj;jy;> tpj;Jg;

gupfupg;G> ehw;WNkilj; njhw;W ePf;fk; vdgtw;iwr; rupahf nraw;gLj;Jtjd;

%yk; ehw;WNkilfspy; gPilfisf; fl;Lg;gLj;jyhk;.

gPilf;fl;Lg;ghl;Lf;;fhd Kiwahd eilKiwnahd;W ehw;WNkilapy;

fhzg;gly; Ntz;Lk;. xt;nthU ehw;WNkilg; guhkupg;ghsUk; njhlu;r;rpahf

ehw;WNkil njhlu;ghf tpopg;ghf ,Ug;gJld;> Fwpg;gpl;l mrhjhuz epiyia>

my;yJ ,lu;;ghl;il mtjhdpg;gpd; cld; mJgw;wpf; fl;Lg;ghl;lhsUf;F mwptpj;jy;

Ntz;Lk;. ehw;Wf;fs; NrjKwhjtifapy; fisfl;ly; ed;W. G+r;rpj;jhf;fk;> Neha;

guty; vd;gd fhzg;gbd; xd;wpize;j gPilf; fl;Lg;ghl;LKiwg; gpuNahfk;

Vw;wJ.

ehw;Wf;fisj; jplg;gLj;jy; (td;ikg;gLj;jy;)ehw;Wf;fisj; jplg;gLj;jy; (td;ikg;gLj;jy;)ehw;Wf;fisj; jplg;gLj;jy; (td;ikg;gLj;jy;)ehw;Wf;fisj; jplg;gLj;jy; (td;ikg;gLj;jy;)ehw;Wf;fisj; jplg;gLj;jy; (td;ikg;gLj;jy;)

epue;juj; jiuapy; ehl;Ltjw;Fg; nghUj;jkhdjhfTk;> fhyepiyj;

jhf;fq;fSf;F <LnfhLf;fj;jf;fjhfTk; ehw;Wf;fisg; gapw;Wtpj;jiy

td;ikg;gLj;jy; vd;gu;. ehw;Wf;fisg; gbg;gbahf ntspj;jiuf;Fg; gapw;Wtpj;jy;

Ntz;Lk;. epoypy; Ntu; tpl;l fd;Wfspy; gbg;gbahf epoy; mfw;wg;gly; Ntz;Lk;.

xt;nthU ehSk; epoy; toq;Fk; Neuj;ijg; gbg;gbahff; Fiwj;J ,Wjp ehl;fspy;

KOikahf epoy; toq;Ftij mfw;Wtjd; %yk; ehw;Wf;fisj; jplg;gLj;jyhk;.

rhbehw;Wfs; cupa cauj;ijaile;jJk; tsUk; #oiy khw;wyhk;. gr;ir

,y;yj;Js; fhzg;gLgitnadpy; mtw;iw epoy; tiy nfhz;l ,y;yj;jpw;F

khw;wyhk;. ntg;gepiy kw;Wk; <ug;gjd; vd;gtw;iwf; fl;Lg;gLj;Jtjhy; ehw;Wf;fis

,yFthfj; jplg;gLj;jyhk;.
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6. ePu;g;ghrdKk; ePu;tbg;Gk;6. ePu;g;ghrdKk; ePu;tbg;Gk;6. ePu;g;ghrdKk; ePu;tbg;Gk;6. ePu;g;ghrdKk; ePu;tbg;Gk;6. ePu;g;ghrdKk; ePu;tbg;Gk;

6.1. ePu;g;ghrdj; Njitiaj; jPu;khdpj;jy;6.1. ePu;g;ghrdj; Njitiaj; jPu;khdpj;jy;6.1. ePu;g;ghrdj; Njitiaj; jPu;khdpj;jy;6.1. ePu;g;ghrdj; Njitiaj; jPu;khdpj;jy;6.1. ePu;g;ghrdj; Njitiaj; jPu;khdpj;jy;

jhtuq;fSf;F ePupd;; ,d;wpaikahikjhtuq;fSf;F ePupd;; ,d;wpaikahikjhtuq;fSf;F ePupd;; ,d;wpaikahikjhtuq;fSf;F ePupd;; ,d;wpaikahikjhtuq;fSf;F ePupd;; ,d;wpaikahik
1 .1 .1 .1 .1 . jhtuf; fyq;fspDs; ePu;r;rkdpiyiag; Ngzy;jhtuf; fyq;fspDs; ePu;r;rkdpiyiag; Ngzy;jhtuf; fyq;fspDs; ePu;r;rkdpiyiag; Ngzy;jhtuf; fyq;fspDs; ePu;r;rkdpiyiag; Ngzy;jhtuf; fyq;fspDs; ePu;r;rkdpiyiag; Ngzy;

kz;zPu;g; gw;wf;Fiw fhuzkhfj; jhtuj;jpDs; mfj;JwpQ;rg;gLk; ePupd;
msT FiwtilAk;. ,jdhy; jhtuf; fyq;fSs; ePu;g;gw;whf;Fiw Vw;gl;Lj;
jhtu clw;nwhopapypaw; nraw;ghLfs; rPuhf eilngwhJ. ,jdhy; fyg;gpupT>
jhtu tsu;r;rp Mfpad FiwtilAk;. MfNt> fyj;jpDs; ePu;r;rkdpiyiag;
NgZtjw;F ePu; mtrpakhFk;.

2 .2 .2 .2 .2 . xspj;njhFg;Gr; nrad;Kiwxspj;njhFg;Gr; nrad;Kiwxspj;njhFg;Gr; nrad;Kiwxspj;njhFg;Gr; nrad;Kiwxspj;njhFg;Gr; nrad;Kiw
ePu;> xspj;njhFg;Gf;F ,d;wpaikahj Kf;fpa fhuzpahFk;. jhtu ,iyfspy;
,iytha;fs; jpwg;gjw;Ff; fyj;jpDs; mlq;fpa ePupd; msT Kf;fpakhdjhFk;.
jhtuj;jpy; ePu;g;gw;whf;Fiw Vw;gLk;NghJ ,iytha;fs; KOikahfNth
my;yJ  gFjpahfNth %bf;nfhs;fpd;wd. ,jdhy; fhgdPnuhl;irl;L>
xl;rprd; Mfpa thAf;fspd; gupkhw;wj;Jf;Fj; jil Vw;gLk;. ,jdhy; xspj;njhFg;Gf;
Fiwtile;J gapu; tpisr;ry; Fd;Wk;. MfNt> jhtuq;fspy; eilngWk;
xspj;njhFg;Gf;F ePu; mtrpakhFk;.

3 .3 .3 .3 .3 . czTf; flj;jy;czTf; flj;jy;czTf; flj;jy;czTf; flj;jy;czTf; flj;jy;
jhtu ,iyfspy; jahupf;fg;gLk; czT jput Clfj;jpd; %ykhfNt jhtuj;jpd;
gpw ghfq;fSf;Ff; nfhz;L nry;yg;gLk;. MfNt> jhtuq;fspy; ePu;g;gw;whf;
Fiw Vw;gl;Lj; jhtug; gjpag;ghfq;fs;> Nrkpg;G mq;fq;fs; Mfpatw;Wf;F
czT fpilf;fhJ jhtu tsu;r;rp jilg;gLk;. NkYk;> jhtu ,iyfspy;
czT Njq;Ftjdhy; ,iyfspy; eilngWk; xspj;njhFg;gpd; msT
FiwtilAk;.  MfNt> jhtuj;jpDs; rPuhf czT nfhz;L nry;yg;gl
NghjpasT ePu; toq;fg;gl Ntz;Lk;.

4 .4 .4 .4 .4 . XNkhd; njhFg;Gr; nrad;Kiwf;F cjTjy;XNkhd; njhFg;Gr; nrad;Kiwf;F cjTjy;XNkhd; njhFg;Gr; nrad;Kiwf;F cjTjy;XNkhd; njhFg;Gr; nrad;Kiwf;F cjTjy;XNkhd; njhFg;Gr; nrad;Kiwf;F cjTjy;
jhtuj;jpd; ,sikahd ghfq;fspy; XNkhd; njhFg;G eilngWk;. Mdhy;>
jhtuj;jpDs; ePu;j; jl;Lg;ghL Vw;gLk;NghJ ,se; jhtug; ghfq;fs; tpiutpy;
Kjpu;r;rpaile;J XNkhd; njhFg;Gf; Fd;Wk;. ,jdhy; jhtuk; tpiutpy;
,dg;ngUf;f mtj;ijf;F khw;wkilAk;. ,jdhy; rhj;jpa mWtilasT
FiwtilAk;.  vdNt> jhtuq;fSf;F ePu; toq;FtJ mtrpakhFk;.

5 .5 .5 .5 .5 . jhtuf;fyq;fspd; tPf;fj;ijg; NgZjy;jhtuf;fyq;fspd; tPf;fj;ijg; NgZjy;jhtuf;fyq;fspd; tPf;fj;ijg; NgZjy;jhtuf;fyq;fspd; tPf;fj;ijg; NgZjy;jhtuf;fyq;fspd; tPf;fj;ijg; NgZjy;
kz;zPupd; msT Fiwtiltjdhy; jhtuf; fyq;fspd; tPf;fepiyiag; Ngz
KbahJ NghFk;. ,jdhy; jhtu ,iyfspd; tbtk; khWgLjy;> jhtuj;
jz;bd; tpiwg;Gj; jd;ik mw;Wg;Nghjy; Mfpad fhuzkhf cUttpay;
,ay;Gfs; khw;wkilAk;. ,jdhy; jhtu tPf;fepiyiag; NgZtjw;F
ePu;g;ghrdk; toq;fy; mtrpakhFk;.

6 .6 .6 .6 .6 . jhtu MtpAapu;g;Gr; nrad;Kiwjhtu MtpAapu;g;Gr; nrad;Kiwjhtu MtpAapu;g;Gr; nrad;Kiwjhtu MtpAapu;g;Gr; nrad;Kiwjhtu MtpAapu;g;Gr; nrad;Kiw
jhtuq;fs; kz;zpypUe;J mfj;JwpQ;Rk; ePupy; 95 - 99% MtpAapu;g;Gf;
fhuzkhf ,of;fg;gLk;. ,r;nrad;Kiw rPuhf eilngw kz;zPu ;
Kf;fpakhdjhFk;. jhtuj;jpy; ePu;f;FiwghL Vw;gLk;NghJ jhtu ,iyfs;
thb> ,iytha;fs; %b MtpAapu;g;Gf; FiwtilAk;. ,jdhy; jhtuq;fspd;
ePu; mfj;JwpQ;rYk; Nghriz mfj;JwpQ;rYk; FiwtilAk;.
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77777 ..... mjpf ntg;gj;jpypUe;J jhtuj;ijg; ghJfhj;jy;mjpf ntg;gj;jpypUe;J jhtuj;ijg; ghJfhj;jy;mjpf ntg;gj;jpypUe;J jhtuj;ijg; ghJfhj;jy;mjpf ntg;gj;jpypUe;J jhtuj;ijg; ghJfhj;jy;mjpf ntg;gj;jpypUe;J jhtuj;ijg; ghJfhj;jy;
jhtuj;jpy; mjpfsT Rthrk; fhuzkhf Vw;gLk; ntg;gk; fhuzkhf>
jhtuj;jpy; Vw;gLk; ghjpg;Gf;fisf; Fiwg;gjw;F ePupd; kiwntg;gk; cjTk;.
jhtuq;fspy; ePu;g;gw;whf;Fiw mjpfupf;Fk;NghJ ,t;thW cUthFk;
ntg;gj;jpdhy; ngUk; ghjpg;G Vw;gLk;. ,jdhy; gapu;fSf;F ePu;g;gha;r;RtJ
mtrpakhFk;.

ePu ;g ;ghrdk;ePu ;g ;ghrdk;ePu ;g ;ghrdk;ePu ;g ;ghrdk;ePu ;g ;ghrdk;
kiotPo;r;rp %yk; ,aw;ifahff; fpilf;Fk; ePu; gw;whf;Fiwahf mikAkplj;J

gapupd; ePu;j;Njitia <Lnra;tjw;fhfr; nraw;ifahf ePiu toq;Fjy; ePu;g;ghrdk;
vdg;gLk;. Fwpg;gpl;l gapnuhd;wpy; ,ay;ghd tsu;r;rpiag; ngw;Wf;nfhs;sTk; ,aysT
mWtiliag; ngw;Wf;nfhs;sTk; Fwpg;gpl;l ,lj;jpy;> Fwpg;gpl;l fhy vy;iyapy;
toq;fg;gl Ntz;ba ePupd; msNt gapupd; ePu;j;Njit vdg;gLk;.

kz;zpy; fhzg;gLk; ePuhdJ gy;NtW fhuzq;fspdhy; kz;zpypUe;J
,of;fg;gLfpwJ. mitahtd

• kz; Nkw;gug;gpypUe;J Mtpahjy;
• jhtu MtpAapu;g;gpdhy; mfw;wg;gly;
• jhtu Ntu;j;njhFjpf;F mg;ghy; Mo CLtbjy;

,j;jifa fhuzq;fspdhy; kz;zpYs;s fpilf;fj;jf;f ePupd; msT gbg;gbahff;
FiwtilAk;. ,jdhy; gapu;fSf;F ePu;g;ghrdk; nra;tJ ,d;wpaikahjjhf
mikfpwJ.

ePu;g;ghrdj;jpd; Nehf;fq;fs;ePu;g;ghrdj;jpd; Nehf;fq;fs;ePu;g;ghrdj;jpd; Nehf;fq;fs;ePu;g;ghrdj;jpd; Nehf;fq;fs;ePu;g;ghrdj;jpd; Nehf;fq;fs;
gapu;nra; epyj;Jf;Fr; nraw;ifahf ePu; toq;Ftjd; Nehf;fq;fs; gy cs;sd.

1 .1 .1 .1 .1 . gz;gLj;jy; eltbf;iffis ,yFgLj;jy;gz;gLj;jy; eltbf;iffis ,yFgLj;jy;gz;gLj;jy; eltbf;iffis ,yFgLj;jy;gz;gLj;jy; eltbf;iffis ,yFgLj;jy;gz;gLj;jy; eltbf;iffis ,yFgLj;jy;
kz; gz;gLj;jy; eltbf;iffis ,yFthf Nkw;nfhs;sr; rpwg;ghd <uypg;G
kl;lk; kz;zpy; fhzg;glNtz;Lk;. new;nra;ifapy; taiy <uepiyapy;
gz;gLj;jntd mjpfsT ePu; NjitahFk;. vdNt> gz;gLj;jiy ,yF
gLj;jntd ePu;g;ghrdk; nra;ag;gl Ntz;Lk;.

2 .2 .2 .2 .2 . gapu;fspy; rpwg;ghd tsu;r; ;rpiag; NgZjy;gapu;fspy; rpwg;ghd tsu;r; ;rpiag; NgZjy;gapu;fspy; rpwg;ghd tsu;r; ;rpiag; NgZjy;gapu;fspy; rpwg;ghd tsu;r; ;rpiag; NgZjy;gapu;fspy; rpwg;ghd tsu;r; ;rpiag; NgZjy;
,aw;ifahf kiotPo;r;rp %yk; fpilf;Fk; ePupd; msthdJ gapupd; ePu;
Njitf;Fg; NghJkhdjhf mikahjtplj;J mj;Njitiag; G+u;j;jpnra;aj;
NjitahdsT ePu; toq;fg;gl Ntz;Lk;.

3 .3 .3 .3 .3 . tpj;J Kisj;jYf;F mtrpakhd <uypg;ig toq;Fjy;tpj;J Kisj;jYf;F mtrpakhd <uypg;ig toq;Fjy;tpj;J Kisj;jYf;F mtrpakhd <uypg;ig toq;Fjy;tpj;J Kisj;jYf;F mtrpakhd <uypg;ig toq;Fjy;tpj;J Kisj;jYf;F mtrpakhd <uypg;ig toq;Fjy;
fsj;jpy; tpj;Jf;fis ehl;bagpd; mit Kisg;gjw;Fr; rpwg;ghd <uypg;G
toq;fg;gl Ntz;Lk;. ,jw;F ePu;g;ghrdk; mtrpakhFk;.

4 .4 .4 .4 .4 . fpoq;Fg; gapupd; tpisr;riyg; ngWjy;fpoq;Fg; gapupd; tpisr;riyg; ngWjy;fpoq;Fg; gapupd; tpisr;riyg; ngWjy;fpoq;Fg; gapupd; tpisr;riyg; ngWjy;fpoq;Fg; gapupd; tpisr;riyg; ngWjy;
fpoq;FfSf;Fg; ghjpg;G Vw;glhJ mWtil nra;tjw;F kz;zpy; NghjpasT
<uypg;Gf; fhzg;gl Ntz;Lk;.

5 .5 .5 .5 .5 . fisf;fl;Lg;ghLfisf;fl;Lg;ghLfisf;fl;Lg;ghLfisf;fl;Lg;ghLfisf;fl;Lg;ghL
new;nra;ifapy; fisf;fl;Lg;ghl;il Nkw;nfhs;tjw;F mit ePupy;
Ko;fbf;fg;gLk;. ifahy; fisfl;Lg;gLj;Jtjw;Fk; kz;zpy; <uypg;G
fhzg;gLtJ mtrpakhFk;. ,jw;nfd ePu;g;gha;r;rg;gLtJ mtrpak;.

} MtpahjyhtpAapu;g;G
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6 .6 .6 .6 .6 . jhtuq;fSf;Fg; grisapLjy;jhtuq;fSf;Fg; grisapLjy;jhtuq;fSf;Fg; grisapLjy;jhtuq;fSf;Fg; grisapLjy;jhtuq;fSf;Fg; grisapLjy;

,urhadg; grisfis kz;Zf;F ,l;lgpd;du; mJ ePupy; fiue;Nj

jhtuq;fSs; mfj;JwpQ;rg;gLk;. ,jw;F kz;zp;y; <uypg;G epyTtJ mtrpakhFk;.

NkYk;> rpy ,urhadg; grisfs; ePupy; fiuf;fg;gl;L ,iyfSf;Fj;

njspf;fg;gLk;.

7 .7 .7 .7 .7 . gPilf;fl;Lg;ghLgPilf;fl;Lg;ghLgPilf;fl;Lg;ghLgPilf;fl;Lg;ghLgPilf;fl;Lg;ghL

rpy gPilf;fisf; fl;Lg;gLj;Jtjw;fhff; fsk; ePupy; %o;fbf;fg;gLk;. tpNrlkhf

new;nra;ifapy; ,k;Kiw gad;gLj;jg;gLk;.

8 .8 .8 .8 .8 . gapu;fSf;F Vw;gLk; ghjpg;Gf;fisf; Fiwj;jy;gapu;fSf;F Vw;gLk; ghjpg;Gf;fisf; Fiwj;jy;gapu;fSf;F Vw;gLk; ghjpg;Gf;fisf; Fiwj;jy;gapu;fSf;F Vw;gLk; ghjpg;Gf;fisf; Fiwj;jy;gapu;fSf;F Vw;gLk; ghjpg;Gf;fisf; Fiwj;jy;

tpNrlkhf cUisf;fpoq;F> ntq;fhak; Mfpatw;iwg; gapu; nra;Ak;NghJ

gdpapdhy; Vw;gLk; ghjpg;igf; Fiwg;gjw;Ff; fhiy Ntisapy; gapu;fspd;

,iyfSf;F ePu; njspf;fg;gLk;.

9 .9 .9 .9 .9 . kz;zpYs;s ctu;j;jd;ikia mfw;Wjy;kz;zpYs;s ctu;j;jd;ikia mfw;Wjy;kz;zpYs;s ctu;j;jd;ikia mfw;Wjy;kz;zpYs;s ctu;j;jd;ikia mfw;Wjy;kz;zpYs;s ctu;j;jd;ikia mfw;Wjy;

gapu;nra; epyj;jpypUe;J ctu;j;jd;ikia mfw;Wtjw;F taypy; ePu;

Njf;fg;gl;L fOtp mfw;wg;gLk;. ,jd;NghJ kz;zpYs;s cg;Gf;fs; ePupy;

fiue;J mfw;wg;gLk;.

10.10.10.10.10. rpy jhtuq;fsp;y; G+j;jiyj; J}z;Ljy;.rpy jhtuq;fsp;y; G+j;jiyj; J}z;Ljy;.rpy jhtuq;fsp;y; G+j;jiyj; J}z;Ljy;.rpy jhtuq;fsp;y; G+j;jiyj; J}z;Ljy;.rpy jhtuq;fsp;y; G+j;jiyj; J}z;Ljy;.

cyu;tyaj;jpy; gapuplg;gLk; vYkpr;ir> Njhil Mfpa gapu;fspy; ePz;l

tul;rpapd; gpd; ePiu toq;Fk;NghJ mtw;wpy; G+f;fs; cUthFk;.

ePu;g;ghrdj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ePu;g;ghrdj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ePu;g;ghrdj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ePu;g;ghrdj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;ePu;g;ghrdj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

ePu;g;ghrdk; nra;Ak;NghJ Fwpj;j gapUf;Fj; Njitahd ePupd; msT gw;wp

mwpe;Jnfhs;tJ mtrpakhFk;. ,jd;NghJ ftdj;jpw; nfhs;s Ntz;ba fhuzpfs;

gpd;tUkhW

• kz; fhuzpfs;

• fhyepiyf; fhuzpfs;

• gapu;f; fhuzpfs;

kz; fhuzpfs;kz; fhuzpfs;kz; fhuzpfs;kz; fhuzpfs;kz; fhuzpfs;

kz;iz Clfkhff; nfhz;L tsUk; gapu;fs; kz;zpypUe;J ePiug;

ngw;Wf; nfhs;fpd;wd. MfNt> kz; <uypg;gpy; nry;thf;Fr; nrYj;Jk; tplaq;fs;

gw;wp mwpe;J nfhs;Nthk;.

1. kz; ,ioaikg;G1. kz; ,ioaikg;G1. kz; ,ioaikg;G1. kz; ,ioaikg;G1. kz; ,ioaikg;G

kz;zpy; kzy;> fsp> milay; Mfpa fdpaf;$Wfs; cs;sd. mj;

Jzpf;iffspd; rhu;gsTf;F mika kz;zpy; ePu; gw;wpitj;jpUf;fg;gLk; msT

khWgLk;. mjpf kziyf; nfhz;l kz;zpy; kz; Ez;Lisj; jd;ik

mjpfkhifahy; kz;Zf;Fg; gha;r;rg;gLk; ePupy; mjpfsT tbe;J nry;Yk;. Mdhy;>

mjpf fspiaf; nfhz;l kz;zpy; kz;Ez;Lisj; jd;ik Fiwthifahy;

kz;zpypUe;J tbe;J nry;Yk; ePupd; msT FiwthFk;. ,jdhy; ePuhdJ mjpf

Neuk; taypy; Njq;fpf; fhzg;gLk;. MfNt> kzy; kz;zpw;F tpiutpy; ePu;g;ghrdk;

nra;a Ntz;Lk;. NkYk;> gad;gLj;jg;gl Ntz;ba ePu;g;ghrd Kiwiaj;

jPu;khdpg;gjpYk; ,J nry;thf;Fr; nrYj;Jk;.
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2. kz; fl;likg;G2. kz; fl;likg;G2. kz; fl;likg;G2. kz; fl;likg;G2. kz; fl;likg;G
kz;fl;likg;gpd; mbg;gilapy; ePu;tbg;G jPu;khdpf;fg;gLk;. jdpkzpAU>

cgNfhzTU mfpa fl;likg;Gf;fs; fhzg;gLkplj;J kz;zpd; ePu;tbg;G ,ilj;ju

mstpy; fhzg;gLk;. MfNt> jdpkzpAUf; fl;likg;Gf; nfhz;l kz;iztplj;
jl;LUthd fl;likg;igf; nfhz;l kz;fspy; mjpf ,ilntspapy; ePu;g;ghrdk;
nra;ag;gl Ntz;Lk;. MfNt> ePu;g;ghrd ,ilntspiaj; jPu;khdpg;gjw;F ,J
Kf;fpakhf mikAk;.

3. kz; Mok;3. kz; Mok;3. kz; Mok;3. kz; Mok;3. kz; Mok;

kz; Mok; mjpfupf;Fk;NghJ Njf;fp itj;jpUf;fg;gLk;; ePupd; msTk;
mjpfupf;Fk;. kz; Mok; FiwtilAk;NghJ Nrkpj;J itf;fg;gLk; ePupd; msTk;
FiwthFk;. mt;thwhd kz; tiffspy; Fiwe;j fhy ,ilntspapy; ePu;g;ghrdk;
nra;ag;gl Ntz;Lk;.

4. jiuj;Njhw;wk;4. jiuj;Njhw;wk;4. jiuj;Njhw;wk;4. jiuj;Njhw;wk;4. jiuj;Njhw;wk;

rha;thd jiufspy; ePu; gw;wp itj;jpUf;fg;gLk; msT Fiwthff; fhzg;gLk;.
vdpDk;> rkjiuahd epyj;jpy; gw;wp itj;jpUf;fg;gLk; ePupd; msT mjpfkhFk;.
,jdhy; ePu;g;ghrd ,ilntspiaj; jPu;khdpg;gjpy; ,J nry;thf;Fr; nrYj;Jk;.

5. kz; <uypg;G mlf;fk;5. kz; <uypg;G mlf;fk;5. kz; <uypg;G mlf;fk;5. kz; <uypg;G mlf;fk;5. kz; <uypg;G mlf;fk;
kz;zpd; <uypg;G mlf;fk; NtWglj;jf;fJ. mjw;Nfw;g kz;zpy; ntt;NtW

<uypg;G kl;lq;fis ,dq;fhzyhk;. kz;Zf;F ePu; gha;r;Rk;NghJ mk;kz;zpd;
<uypg;G mlf;fj;ijf; ftdj;jpw;nfhz;L gha;r;r Ntz;ba ePupd; msT jPu;khdpf;fg;gLk;.

fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;fhyepiyf; fhuzpfs;
gapUf;Fg; gha;r;r Ntz;ba ePupd; msTk;> ePu;g;gha;r;ry; fhy MapilAk;

thdpiyf; fhuzpfspy; jq;fpAs;sd. kiotPo;r;rp> ntg;gepiy> fhw;wpd; Ntfk;>

Mtpahjy; Nghd;wit thdpiyf; fhuzpfshFk;.

1. kiotPo;r;rp1. kiotPo;r;rp1. kiotPo;r;rp1. kiotPo;r;rp1. kiotPo;r;rp
gapu;r;nra;if eltbf;iffSf;Fg; gypj kiotPo;r;rp Kf;fpakhdJ. gypj kiotPo;r;rp
vd;gJ> rhjhuzkhd kiotPo;r;rpapd; gpd;du; kz;zpy; Ntu; tyaj;jpy; Njq;fp
gapupd; Efu;r;rp ePu;g; gad;ghl;by; gq;fspg;Gr; nra;Ak; kiotPo;r;rpapd; msthFk;.

jhtuj;jpd; Efu;T ePu;g;gad;ghl;bw;Fg; NghJkhd gypj kiotPo;r;rp fsj;Jf;Ff;
fpilf;Fkhapd; ePu;g;ghrdk;nra;aj; Njitapy;iy. fpilf;Fk; kiotPo;r;rp Nghjhj
Ntis khj;jpuNk ePu;g;gha;r;Rjy; Ntz;Lk;. kiotPo;r;rpg; ngWkhdj;jpd;gb toq;f
Ntz;ba msitj; jPu;khdpj;Jf; nfhs;syhk;.

2. ntg;gepiy2. ntg;gepiy2. ntg;gepiy2. ntg;gepiy2. ntg;gepiy

#oy; ntg;gepiy cau;tiltjhy; jhtuj;jpd; MtpahjyhtpAapu;g;G mjpfupf;Fk;.
NkYk;> jhtuj;jpd; xspj;njhFg;G tPjKk; xU Fwpj;j mstpy; mjpfupf;Fk;.
mg;NghJ jhtuj;jpd; ePu;j;Njit mjpfupf;Fk;. vdNt> FWfpa Neu Mapilfspy;
ePu;g;gha;r;Rjy; Ntz;Lk;.

3. fhw;wpd; Ntfk;3. fhw;wpd; Ntfk;3. fhw;wpd; Ntfk;3. fhw;wpd; Ntfk;3. fhw;wpd; Ntfk;

fhw;wpd; Ntfk; mjpfupf;Fk;NghJ MtpahjyhtpAapu;g;G mjpfupf;Fk;. mg;NghJ
jhtuq;fspd; ePu;j;NjitAk; mjpfupf;Fk;. vdNt> FWfpa Neu Mapilfspy; ePu;
gha;r;r Ntz;ba Njit Vw;gLk;.
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Mtpahjy; MtpAapu;g;igf; fzpj;jy;Mtpahjy; MtpAapu;g;igf; fzpj;jy;Mtpahjy; MtpAapu;g;igf; fzpj;jy;Mtpahjy; MtpAapu;g;igf; fzpj;jy;Mtpahjy; MtpAapu;g;igf; fzpj;jy;

vLNfhshf 0.12 m cauj;ijf; nfhz;l>  10 kPw;wUf;F nrf;fd; vDk; epiyahd

Nkw;gug;Gj; jiliaf; nfhz;lJk; 0.23 my;gPl;Nlhitf; nfhz;lJkhd rPuhd

cauk; nfhz;l capu;g;Gila tsu;r;rpiaf; nfhz;l> rPuhd ePu;g;ghrdq; nfhz;l>

ed;F jiu %lg;gLk; tifapy; gue;J tsu;e;Js;s grpa Gy;iyf; nfhz;l>

Nkw;gug;gpD}lhf eilngWk; Mtpahjy; MtpAapu;g;Gf;F mz;zsthfr; rkdhdJ

vd vLNfhshff; nfhs;sg;gl;l grpa gapnuhd;wpd; %ykhff; Fwpg;gplg;gl;l Neuj;jpy;

eilngWk; Mtpahjy;> MtpAapu;g;G %yk; ntspNaw;wg;gLk; ePupd; msT epak

Mtpahjy; MtpAapu;g;G vdg;gLk;. (my;;gPl;lh vdg;gLtJ Fwpg;gpl;l nghUnshd;W

#upa xspapd; ve;j msitj; njwpg;gila nra;Ak; vd;gjhFk;.)

gapu;f;Fzfk; vdg;gLtJ mg;gapupd; Mtpahjy; MtpAapu;g;Gf;Fk; epak Mtpahjy;

MtpAapu;g;Gf;Fk; ,ilapyhd tpfpjkhFk;. gapu;f;FzfkhdJ mg;gapupd;

gUtj;Jf;Nfw;g khWgLk;.

gapupd; MtpahjyhtpAapu;g;G = gapu;f;Fzfk; x epak Mtpahjy; MtpAapu;g;G

Mtpahjy; jl;bd; %ykhf xU fpoikastpy; ,lk;ngWk; Mtpahjiy>

mt;thtpahjy; ngWkhdf; Fzfj;jhy; ngUf;Fkplj;J> rpghu;R nra;ag;gl;l

MtpahjyhtpAapu;g;igf; fzf;fplyhk;.

rpghu;R nra;ag;gLk; MtpahjyhtpAapu;g;G  = Mtpahjy; ngWkhdf; Fzfk; x

Mtpahjy; ngWkhdk;

ET
0
 (mm/day) =        K

p
 x E

p
 (mm/day)

ml;ltiz 6.1 : rpy gapu;tiffspd; gapu;f;Fzfg; ngWkhdq;fs;ml;ltiz 6.1 : rpy gapu;tiffspd; gapu;f;Fzfg; ngWkhdq;fs;ml;ltiz 6.1 : rpy gapu;tiffspd; gapu;f;Fzfg; ngWkhdq;fs;ml;ltiz 6.1 : rpy gapu;tiffspd; gapu;f;Fzfg; ngWkhdq;fs;ml;ltiz 6.1 : rpy gapu;tiffspd; gapu;f;Fzfg; ngWkhdq;fs;

ehw;Wg;gUtk;   tsu;r;rpg; gUtk;    ,dg;ngUf;fg;   Kjpu;r;rpg;

    gUtk;         gUtk;

 ney;    1.2     1.4   1.3    1.0

 Nrhsk;    0.5     0.8   1.2          0.9

 fUk;G    0.5     1.0        1.3    0.8

jhtuj;jpd; me;je;j tsu;r;rpg; gUtj;jpw;fikag; gapu;f;Fzfk; NtWgLk;.

gapu;f;FzfKk;> Mtpahjy; ngWkhdKk; njupAkhapd; gapupd; Mtpahjy;

MtpAapu;g;Gg; ngWkhdj;ijj; Jzpayhk;. mjidf; nfhz;L gapupd; ntt;NtW

gUtq;fSf;Fj; Njitahd ePupd; msitf; fzpj;Jf; nfhs;syhk;.
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gapu;f; fhuzpfs;gapu;f; fhuzpfs;gapu;f; fhuzpfs;gapu;f; fhuzpfs;gapu;f; fhuzpfs;

ahNjDk; fsj;Jf;F ePu;gha;r;Rk; NghJ> me;epyj;jpy; nra;if gz;zg;gl;Ls;s

gapu;tif Fwpj;Jf; ftdQ; nrYj;JtJ mtrpakhFk;. tpNrlkhff; ftdQ;

nrYj;j Ntz;ba rpy tplaq;fs; cs;sd.

1. gapupdKk; NgjKk;1. gapupdKk; NgjKk;1. gapupdKk; NgjKk;1. gapupdKk; NgjKk;1. gapupdKk; NgjKk;

Nrhsk;> epyf;fliy> ,Wq;F> ney; Nghd;w gapu;tiffis eLifapy;

mtw;wpd; ePu;j;Njit NtWgLk;. gapu;g;Ngjj;Jf;fika ePu;j;Njit NtWgLk;

re;ju;g;gq;fs; cs;sd. vdNt> toq;fg;gl Ntz;ba ePupd; msthdJ gapupdk;>

Ngjk; Mfptw;WNfw;g NtWgLk;.

c-k; : Gjpa tpUj;jp nra;ag;gl;l Ngjq;fs; (tul;rpr; rfpg;igf; nfhz;buhj)

kz;zpd; ePulf;fj;Jf;Ff; fhl;Lk; J}z;lw;NgW mjpfk; MFk;.

2. gapupd; tsu;r;rpg; gUtk;2. gapupd; tsu;r;rpg; gUtk;2. gapupd; tsu;r;rpg; gUtk;2. gapupd; tsu;r;rpg; gUtk;2. gapupd; tsu;r;rpg; gUtk;

gapupd; ntt;NtW tsu;r;rpg; gUtq;fspy;; mjd; ePu;j;Njit NtWgLk;. gapupd;

Muk;gg; gUtj;jpy; kz; KOtJk; gapu;fshy; kiwf;fg;gLtjpy;iy. vdNt>

Mtpahjy; %yk; ePu; ntspNaWfpd;wikahy; mjpfsT ePu; Njitg;gLk;. gapupd;

tsu;r;rp kw;Wk; ,dg;ngUf;fg; gUtq;fspy; MtpAapu;g;Gf; fhuzkhf mjpfsT

ePu; ntspNaWtjhy; ePu;j;Njit mjpfupf;Fk;. vdNt> Fiwe;j Neu Mapilfspy;

ePu; toq;f Ntz;Lk;. gapu; Kjpu;r;rpailAk; re;ju;g;gj;jpy; jhtuq;fSf;Fj; Njitahd

ePupdsT gbg;gbahff; FiwtilAk;.

3. jhtuf; Fbj;njhif3. jhtuf; Fbj;njhif3. jhtuf; Fbj;njhif3. jhtuf; Fbj;njhif3. jhtuf; Fbj;njhif

gapu;fspd; eLif ,ilntspf;F Vw;gTk; gapupd; ePu;j;Njit NtWgLk;.

4. gapu; fsj;jpy; ,Uf;Fk; fhyk;4. gapu; fsj;jpy; ,Uf;Fk; fhyk;4. gapu; fsj;jpy; ,Uf;Fk; fhyk;4. gapu; fsj;jpy; ,Uf;Fk; fhyk;4. gapu; fsj;jpy; ,Uf;Fk; fhyk;

Fwpg;ghff; FWfpafhyg; gapu;fisf; fUJk;NghJ> mg;gapu;fs; 3, 31/2, 4,

4 1/2  khjq;fs; vd;wthW fsj;jpy; ,Uf;Fk; fhyk; NtWgLk;. ,t;thwhff;

fsj;jpy; gapu; ,Uf;Fk; fhyk; mjpfupf;Fk;NghJ gapupd; ePu;j;NjitAk; mjpfupf;Fk;.

(III)

(II)

(I)

gapupd; tho;f;iff; fhyk;

gapu;f;

Fzfk;

(I)   ehw;Wg; gUtk;

(II)  capu;g;Gila tsu;r;rpg;  gUtk;

(III)  ,dg;ngUf;fg; gUtk;

(IV)  Kjpu;r;rpg; gUtk;

tiutiutiutiutiuGGGGG 6.1  6.1  6.1  6.1  6.1 : : : : : gapu;f;Fzfj;jpw;fikagapu;f;Fzfj;jpw;fikagapu;f;Fzfj;jpw;fikagapu;f;Fzfj;jpw;fikagapu;f;Fzfj;jpw;fikag;g;g;g;g; gapnuhd;wpd; tho;f;iff; fhyj;ijg; gpupj;Jf; fhl;ly gapnuhd;wpd; tho;f;iff; fhyj;ijg; gpupj;Jf; fhl;ly gapnuhd;wpd; tho;f;iff; fhyj;ijg; gpupj;Jf; fhl;ly gapnuhd;wpd; tho;f;iff; fhyj;ijg; gpupj;Jf; fhl;ly gapnuhd;wpd; tho;f;iff; fhyj;ijg; gpupj;Jf; fhl;ly;
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gapupd; Mtpahjy; MtpAapu;g;igf; fzpj;jy;gapupd; Mtpahjy; MtpAapu;g;igf; fzpj;jy;gapupd; Mtpahjy; MtpAapu;g;igf; fzpj;jy;gapupd; Mtpahjy; MtpAapu;g;igf; fzpj;jy;gapupd; Mtpahjy; MtpAapu;g;igf; fzpj;jy;

Nrhsg; gapu;r;nra;ifapd;NghJ ehw;Wg;gUtk;> tsu;gUtk;> ,dg;ngUf;fg;

gUtk;> Kjpu;gUtk; vd;Dk; ehd;F gUtq;fSf;Fupa fhyq;fs; KiwNa 20> 35>

39> 28 ehl;fs; MFk;. ,g;gapupd; xt;nthU gUtj;jpYk; fhzg;gLk;. khWgLk;

Mtpahjy; MtpAapu ;g ;G ehnshd;Wf;F KiwNa 8.9mm, 9.4mm, 4.8mm, 7.6mm

MFk;. gpuNjrj;jpy; XusT fhw;WNtfKk; Fiwthd rhuPugjDk; fhzg;gLfpd;wnjdpd;>

gapUf;fhd Mtpahjy; MtpAapu;g;igf; fzf;fpLf.

fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;fzpj;jy;

gy;NtW tsu;gUtq;fSf;fhd  Kc   ngWkhdq;fs;

ehw;Wg;gUtk; - 0'5

tsu;r;rpg; gUtk; - 0'8

,dg;ngUf;fg; gUtk; - 1'2

Kjpu; gUtk; - 0'9

gapupd; Mtpahjy; MtpAapu;g;G  (ET) = ET
O
  x Kc

ehw;Wg;gUtk; ET
c
  =   8.9 *  0.5 =  4.45 mm day

KOg; gUtj;Jf;Fkhd Mtpahjy; MtpAapu;g;G =  4.45  x  20 =  89.0mm

tsu;gUtj;jpy;  ET
c
  =   9.4 *  0.8 =  7.52 mm /day

KO tsu; gUtj;jpw;Fkhd Mtpahjy; MtpAapu;g;G  7.52 x 35    = 263.2mm

,dg;ngUf;fg; gUtk; ET
c
  =   8.8 x  1.2 =  10.56 mm / day

KOg;gUtj;jpw;Fkhd Mtpahjy; MtpAapu;g;G 6.84 x  28 =  191.52mm

KOg; gapu; tsu;r;rpg; Nghfj;jpy; Vw;gLk;

Mtpahjy; MtpAapu;g;G = 89.0 + 263.2 + 411.84  +  191.52 mm

=   955.56 mm

ePu;g;ghrdk; fhuzkhf Vw;glj;jf;f ghjpg;Gf;fs;ePu;g;ghrdk; fhuzkhf Vw;glj;jf;f ghjpg;Gf;fs;ePu;g;ghrdk; fhuzkhf Vw;glj;jf;f ghjpg;Gf;fs;ePu;g;ghrdk; fhuzkhf Vw;glj;jf;f ghjpg;Gf;fs;ePu;g;ghrdk; fhuzkhf Vw;glj;jf;f ghjpg;Gf;fs;

ePu;g;gha;r;rypd;NghJ gy;NtW fhuzq;fshy; gapu;fSf;Fk; gapu;r;nra;if

Nkw;nfhs;sg;gl;l fsj;Jf;Fk; ghjpg;Gf;fs; Vw;gl ,lKz;L.

1. Neha;fs;> gPilfs;> fistpj;Jf;fs; guTjy;. ,it ghrd ePUld; gapu;nra;

  epyj;ij te;jile;J gutpr; nry;Yk;.

2. cg;Gj;jd;ikAila ePiug; gapu;nra; epyj;Jf;Fg; gha;r;Rtjhy; kz;zpy; ctu;j;jd;ik

  Vw;gLjy;.

3. Nkw;gug;G ePu;g;gha;r;ry; Kiwfs; fhuzkhf kz;zupg;G Vw;gLjy;.

4. fsf;nfhs;sstpYk; $Ljyhf ePu;g;gha;r;Rtjhy; gapu;fspy; Ntu;r; Rthrk;

  jilg;gLjy;> Ntu;Neha;fs; Vw;gLjy;.
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     6.2 - ePu;Kjy;fs; 6.2 - ePu;Kjy;fs; 6.2 - ePu;Kjy;fs; 6.2 - ePu;Kjy;fs; 6.2 - ePu;Kjy;fs; (Water Sources)

Njitfis epiwNtw;wpf; nfhs;sj;jf;f msT ePiu tUlk; KOtjpYNkh
tUlj;jpd; ahNjDk; fhyg;gFjpapNyh ngwj;jf;f ePu;%yq;fNs ePu;Kjy;fs;
vdg;gLfpd;wd.

gapu ;r ;nra;ifapd;NghJ ePu ;g ;ghrdj;Jf;F ePiug; ngWtjw;fhfg;
gad;gLj;jg;gLk; ePu;Kjy;fis mtw;wpd; ,ay;Gfisf; fUj;jpw; nfhz;L ,uz;L
gpupTfshf tFf;fyhk;.

• ,aw;if ePu; Kjy;fs; • nraw;if ePu; Kjy;fs;

,aw;if ePu;Kjy;fs;,aw;if ePu;Kjy;fs;,aw;if ePu;Kjy;fs;,aw;if ePu;Kjy;fs;,aw;if ePu;Kjy;fs;
kdpjj; jiyaPL ,y;yhkNyNa gapu;nra; epyq;fSf;F ePiug; ngwj;jf;f

epiyapy; cs;s ePu; Kjy;fs; ,t;tifapy; mlq;Fk;. ,aw;ifapy; xt;nthU
rJu fpNyhkPw;wu; epyg;gug;gpYk; 30 000 rJukPw;wu; gug;gpy; ePu; Njq;fpAs;sJ. ,J
mz;zsthf nkhj;j epyg;gug;gpd; 30% MFk;. ,tw;Ws; mirahj ePu; epiyfSk;>
mirAk; ePu;epiyfSk; mlq;Fk;. gpujhdkhf MWfs;> mUtpfs;> Fsq;fs;>
ePu;tPo;r;rpfs;> tpy;Y epyq;fs; Nghd;wit ,jpy; mlq;Fk;.

gapu;r;nra;iff;fhf ePiug; ngwj;jf;f ,aw;if ePu;Kjy;fSs; MW> mUtp
Nghd;wit gpujhd ,lj;ijg; ngWk;. ,aw;ifahff; fpilf;Fk; kioePiuf; nfhz;Lk;
gapu;r;nra;if Nkw;nfhs;sg;gLfpd;wJ.

MWfs;MWfs;MWfs;MWfs;MWfs;
,yq;ifia ClWj;Jg; ghAk; gpujhdkhd xd;gJ MWfspdJk; rpwpa 94
MWfspdJk; nkhj;j ePsk; 4 650 fpNyhkPw;wu;fshFk;. Mw;wpd; mbg;gFjpapd;
rha;T> ePupd; Ntfk;> ePupd; cWjpg;ghL Mfpatw;iwf; ftdj;jpw;nfhz;L ,e;j
Mw;Wj; njhFjpia %d;W gpupTfshf tFf;fyhk;.

• nkJthd gha;r;ry; nfhz;l MWfs;
njhlu;r;rpahf tw;wh epiyapy; rhjhuz rha;thd rkjiuapy; nkJthfg;
ghAk; MWfs; ,t;tifiar; Nru;e;jd. ,tw;wpy; tUlj;jpy; vy;yhf; fhyg;gFjp
fspYk; ePu; fhzg;gLk;. (c-k; : kfhXah> njJW Xah)

• tpiuthd gha;r;ry; nfhz;l MWfs;
njhlu;e;J tw;whj epiyapy; ePu; Ntfkhfg; gha;fpd;w MWfs; mjpf rha;thd
jiuapy; Ntfkhfg; ghAk; MWfshFk;. ,it gpujhdkhf kiyehl;Lg;
gpuNjrq;fSf;F tiuaiwg;gl;litahFk;.
(c-k; : nfhj;kiy Xah> ngyp`{y; Xah)

• gUtfhy MWfs;
Nfhilfhyq;fspy; ,t;thWfspy; ePu; njhl;lk; njhl;lkhfr; rpy ,lq;fspy;
khj;jpuk; fhzg;gLk;. my;yJ Kw;whf tw;wptpLk;. Vida fhyg; gFjpfspy;
ePu; ghAk;. (c-k; : t];fK Xah> Nghjpnfhil Xah)
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,yq;ifapd; cs;ehl;L ePu;j;njhFjpfspd; ghFghL,yq;ifapd; cs;ehl;L ePu;j;njhFjpfspd; ghFghL,yq;ifapd; cs;ehl;L ePu;j;njhFjpfspd; ghFghL,yq;ifapd; cs;ehl;L ePu;j;njhFjpfspd; ghFghL,yq;ifapd; cs;ehl;L ePu;j;njhFjpfspd; ghFghL

njhFjpnjhFjpnjhFjpnjhFjpnjhFjp cg njhFjpcg njhFjpcg njhFjpcg njhFjpcg njhFjp

cs;ehl;Lcs;ehl;Lcs;ehl;Lcs;ehl;Lcs;ehl;L

ePu; tsq;fs;ePu; tsq;fs;ePu; tsq;fs;ePu; tsq;fs;ePu; tsq;fs;

MWfs;> mUtpfsp;y;

fhzg;gLk; thopl

q;fs;

<uepyq;fs; (palustrine)

,uz;L kPw ;wupYk;

Fiwthd MoK

ila jhtuq;fis

K j d ; i k a h f f ;

nfhz;l nts;sr ;

rkntspAk;> Mok;

Fiwthd e P u ;

thoplq;fs;> Fiwe;j

ePu; kl;lKilait>

my;yJ 8 n`f;l

aupYk; Fiwthd

gug;GilaitfshFk;.

c-k; : MW rhu;e;j

rJg;G epyq;fs;> MW

rhuhj rJg;G epyq;

fs;> <u madg; Gd;dp

yq;fs;> rJg;Gf; fhL

fs;> Fsq;fs;> thtp

fs;> tay;fs;

MoePu; (Lacustrine)

FWf ;fhf miz

mikf;fg;gl;l MW

fs;> 8 n`f;uaupYk;

$Ljyhd gpuNjrq;

fshFk;

nkJthfg; gha;fp;d;wit : (lower
perennial) jho; gy;yhz;L Fiwthd
ePu; Nrkpg;ig cilait> tUlk;
KOtJk; ePu; ghAk;. fPo;g;gil
g p ujhdkhf kzy ; >  NrW
Mfpatw;iwf; nfhz;bUf;Fk;.
nghJthf nts;skhFk; rkntsp
,q;F fhzg;gLk;.

c-k; : nkJthfg; gy;yhz;Lfs;
tw;whJ njhlu;e ;J gha;fpd;w
MWfs;> mUtpfs;> ePu; tPo;r;rpfs;
,jpylq;Fk;.

Ntfkhfg; gha;fpd;wit (upper pe-
rennial) Nky; gy;yhz;L> mjpf rha;
itAk;> Ntfkhd ePu;g;gputhfj;ij
Ak; nfhz;lit> tUlk; KOtJk;
ePu; ghAk;> fPo;g;gil guy;> fy;
Nghd;wtw;iwf; nfhz;lJ> nts;sr;
rk ntsp FiwthfNt fhzg;gLk;.

c-k; : Ntfkhfg; gy;yhz;Lfs;
tw;whJ njhlu;e;J ghAk;  tw;whj
MWfs;> mUtpfs; ,jpylq;Fk;.

gUtfhy (seaonal - ,ilapilNa)
tUlj;jpy; xU fhyj;jpy; khj;jpuk;
ePu;ghAk;> ePu;ghahj fhyq;fspy;
njhl;lk; njhl;lkhf ,lj;Jf;fplk;
ePu; fhzg;gLk; my;yJ Kw;whf
tw;wp tpLk;
c-k; : gUtfhy mUtpfs; (seasonal

Mo ePu;j; (Limmetic) - Limnate njhF
jpapy; mike;Js;s Mok; Fiwth
d ePu;thoplq;fs; jho;ePu; kl;lj;jpy;
Vwj;jho 2 kPw;wu; MoKilaJ.
c-k; : gy;yhz;L ePu;epiyfs;

 Fsq;fs; vd;gd

Moq;Fiwthd fiuNahuq;fs;
(Littoral)
njhFjpapy; mike;Js;s <uepy
thoplq;fs;> fiuNahu vy;iyap
ypUe;J 3 kPw;wu; Moj;jpyhd Mo
ePu; thoplq;fs; tiu guk;gpr;
nry;Yk;.
c-k; : ePu;epiyfs; / Fsq;fis
mz;ba <u epyq;fs;
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,yq;ifapy; rpwpaJk;> ngupaJkhd Mw;Wg;gLf;ifs; E}w;Wf;F Nkw;gl;lit cs;sd.

Mw;Wg;gLf;iffs;Mw;Wg;gLf;iffs;Mw;Wg;gLf;iffs;Mw;Wg;gLf;iffs;Mw;Wg;gLf;iffs;

ml;ltiz 6.2 : ml;ltiz 6.2 : ml;ltiz 6.2 : ml;ltiz 6.2 : ml;ltiz 6.2 : 1  000 km
2
 ,Yk; mjpfkhd gug;gsT nfhz;l Mw;Wg;gLf;iffs,Yk; mjpfkhd gug;gsT nfhz;l Mw;Wg;gLf;iffs,Yk; mjpfkhd gug;gsT nfhz;l Mw;Wg;gLf;iffs,Yk; mjpfkhd gug;gsT nfhz;l Mw;Wg;gLf;iffs,Yk; mjpfkhd gug;gsT nfhz;l Mw;Wg;gLf;iffs ;

  Mw;Wg;gLf;if    Mw;Wg;gLf;ifg; ngau;       ePNue;J gpuNjrk;

      ,y       rJu fpNyhkPw;wu;

01 fsdpfq;if 2278

02 fSfq;if 2688

03 nge;Njhl;il MW 6622

04 tsit fq;if 2442

05 fpupe;jp Xah 1165

06 khzpf;f fq;if 1272

07 Fk;Gf;fd; Xah 1218

08 fy;Nyhah 1792

09 Ke;njdp MW 1280

10 khJW Xah 1541

11 kfhtyp fq;if 10327

12 ahd; Xah 1520

13 kh Xah 1024

14 ky;tj;J Xah 3246

15 fyh Xah 2772

16 kP Xah 1516

17 njJW Xah 2616

18 kfh Xah 1510

MWfs;> mUtpfs; Nghd;w ePu;Kjy;fisg; ghrdj;jpw;Fg; gad;gLj;Jtjhy;>

gapu;nra; epyq;fSf;F ePiug; ngWtjw;fhd nryT ghjpahff; FiwtilAk;.

gapUf;Fj; Njitahd msT ePiuj; njhlu;r;rpahfg; ngwTk; KbAk;.

MWfs;> MUtpfis ePu;Kjy;fshfg; gad;gLj;Jtjhy; vjpu;Nehf;fg;gLk;

gpur;rpidfSk; cs;sd. mitahd:

² mjpf kiotPor;rp fpilf;Fk; fhyq;fspy; ePUld; gpwfopTg;nghUs;fSk; gapu;nra; epyj;ij

  te;jilAk;.

² kiotPo;r;rp mjpfkhd fhyq;fspy; ePiug; ngWtJ rpukkhjy;> ePu;g;ghrd

  topfs; / Kiwfs; Nrjkiljy;.

² ePUld; Neha;fSk;> gPilfSk; gapu;epyj;ij te;jiljy;.

kiotPo;r;rpkiotPo;r;rpkiotPo;r;rpkiotPo;r;rpkiotPo;r;rp

Nkw;gug;G ePUk; epyf;fPo; ePUk; ngUk;ghYk; kiotPo;r;rpapd; %yNk

fpilf;fpd;wJ. rpy gpuNjrq;fSf;F kiotPo;r;rpNahL> nkd; %LgdpahfTk;>

kiog;gdpahfTk; ePu; fpilf;fpd;wJ. ,yq;ifapd; ruhrup kiotPo;r;rp 1 000 kpy;ypkPw;wu;

njhlf;fk; 5 500 kpy;ypkPw;wu; tiuapyhd tPr;rpy; NtWgl;Lf; fhzg;gLfpd;wJ.
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,yq;iff;Fg; gpujhdkhf tlfPo; gUtf;fhw;W> njd;Nkw; gUtf; fhw;W

Mfpad %yk; kio fpilf;fpd;wJ. njd;Nkw; gUtf;fhw;W %yk; Nk khjk;

njhlf;fk; nrg;nuk;gu; khjk; tiuapy; kio fpilf;Fk;. ,e;jf; fhyg;gFjp rpWNghfk;

MFk;. tlfPo;g; gUtf;fhw;W %yk; bnrk;gu; njhlf;fk; ngg;utup tiuapy; kio

fpilf;Fk;. mJ ngUk;Nghfk; MFk;. ,it jtpu khu;r; - Vg;uy; kw;Wk; xf;Nuhgu;-

etk;gu; Mfpa khjq;fspy; ,ilg;gUtf; fhw;Wf; fhyq;fspy;> Nkw;fhTif %yKk;

kio fpilf;Fk;. gUtf;fhw;W kioapdhy; cr;rg;gad; ngWtjw;fhf kio fpilf;f

Kd;du; gapu;nra; epyj;jpy; gapu; jhgpf;fg;gl;bUj;jy; Ntz;Lk;. mjpf kiotPo;r;rp

fhuzkhfg; gapu;fSf;Fg; nghwpKiwr; Nrjq;fs; Vw;gl ,lKz;L. mj;NjhL

Neha;j; jhf;fk;> G+r;rpj; jhf;fk; Mfpad Vw;glTk; ,lKz;L. gapu;r;nra;iff;fhd

Kjd;ikahd ePu;Kjyhf kiotPo;r;rpia khj;jpuk; ek;gpapUg;gjhy; rpyNtisfspy;

NghJkhdsT kiotPo;r;rp fpilf;fhkw; Nghtjhy; gapUf;Fr; Nrjk; tpisa

,lKz;L. NkYk;> mjpf kiotPo;r;rp fhuzkhf kz;zpy; Nghrizf; $Wfs;

fOtpr; nry;yg;gLtNjhL kz;zupg;Gf; fhuzkhf ePu;g;ghrdf; fhy;tha;fs;

jilg;glTk; ,lKz;L.

nraw;ifahd ePu;Kjy;fs;nraw;ifahd ePu;Kjy;fs;nraw;ifahd ePu;Kjy;fs;nraw;ifahd ePu;Kjy;fs;nraw;ifahd ePu;Kjy;fs;

kdpjj; jiyaPl;bd; %yk; cUthf;fg;gl;l ePu;Kjy;fs; ,t;tifapy;

mlq;Fk;. ,t;thwhd ePu;Kjy;fs; Nkw;gug;gpYk; epyj;jpd; fPOk; mikf;fg;glyhk;.

Fsk;> tptrhaf;fpzW> Ml;Brpad; fpzW> mizf;fl;L Nghd;wit ,t;thwhf

kdpjj; jiyaPl;bdhy; cUthf;fg;gl;litahFk;.

Fsq;fs;Fsq;fs;Fsq;fs;Fsq;fs;Fsq;fs;

kdpjj; jiyaPl;Lld; epyj;jpy; ,aw;ifahd jho;thd gFjpapy; xU

,lj;ij my;yJ ntt;NtW ,lq;fis kwpj;J mikf;fg;gLk; fl;Lf;fspd; JizAld;

ePiuj; Njf;fpitf;Fk; mikg;Gf;fs; Fsq;fs; vdg;gLk;. 7945 n`f;uau; gapu;nra;

epyj;Jf;F ePu;g;ghrdk; nra;af;$ba ghupa Fsq;fSk; (guhf;fpuk rKj;jpuk;) 86

n`f;uau; gapu;nra; epyj;Jf;F khj;jpuk; ePu;g;ghrdk; nra;af;$ba rpwpa Fsq;fSk;

(RWtpiyf;Fsk; - Gj;jsk;) cs;sd. rpy Fsq;fs; Nfhilfhyq;fspy; tw;wp

tuz;L Nghf ,lKz;L. my;yJ A+iy - nrg;nuk;gu; khjq;fspy; Fsq;fspy; ePu;

kl;lk; FiwtiltJz;L. kiotPo;r ;rpapdhy; khj;jpuk; Nghrpf;fg;gLk;

Fsnkhd;wpidg; gapu;r;nra;iff;fhd ePu; Kjyhfg; gad;gLj;Jtjhy; rpyNtisfspy;

ePu;j;jl;Lg;ghl;il vjpu;Nehf;f ,lKz;L. ngUk;ghyhd Fsq;fs;> MWfspd; %yk;

ePiug;ngwj;jf;f tifapy; mikf;fg;gl;Ls;sd. Fsq;fspypUe;J fhy;tha;fspd;

Clhfg; gapu;nra;epyj;Jf;F ePu; nfhz;L nry;yg;gLk;.

kiof;fhyq;fspy; fpilf;Fk; ePiur; Nrfupj;J itj;Jg; gpd;du; gad;gLj;jf;

$bajhf ,Uj;jy; Fsq;fspd; %yk; fpilf;Fk; gpujhdkhd mD$ykhFk;.

NkYk;> Fsj;JePiuf; fl;Lg;gLj;jTk; KbAk;. fhy;thapD}lhf ePUld; gapu;nra;

epyj;Jf;F Neha;fs;> gPilfs; te;jiljy;> Nfhilfhyq;fspy; Fsj;JePu;

Fiwtiltjhy; ePu;j;jl;Lg;ghl;il vjpu;Nehf;f Ntz;baepiy Vw;gLjy; Nghd;wit

rpy gpujp$yq;fshFk;.
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tptrhaf; fpzWtptrhaf; fpzWtptrhaf; fpzWtptrhaf; fpzWtptrhaf; fpzW
cyu; tyaj;jpYk;> <u tyaj;jpYk; Nkl;L epyq;fspy;
gapu;nra;tjw;fhd ePiug; ngWtjpy; vjpu;Nehf;Fk;
gpur;rpidfSf;Fj; jPu;thf tptrhaf; fpzWfs;
fhzg;gLfpd;wd.

tptrhaf; fpzWfspd; %yk; epyf;fPo;ePu; ngwg;gLfpd;wJ.
tUlhe;j kiotPo;r;rp kpff; Fiwthff; fpilf;Fk;
Vida ePu;g;ghrd Kiwfspd; %yk; ePiug;ngw Kbahj
Nkl;L epyq;fspy; gapu;r;nra;if Nkw;nfhs;tjw;fhd
e Piug ;ngWtjw ;F tptrhaf ; f pzWfs; kpfg ;
nghUj;jkhdit.

tptrhaf; fpznwhd;wpd; Mok; 7.6 kPw;wUf;Fk; 9.15 kPw;wUf;Fk;
,ilg;gl;ljhFk;. Kjy; 4.6 kPw;wu; tiu ,opT tpl;lk; 5.2 kPw;wuhFk;. mjw;Ff;fPNo
fpzw;wpd; tpl;lk; 4.6 kPw;wuhf ,Uj;jy; Ntz;Lk;. fpzw;wpd; Nkw;gFjpapy;
23 nrd;upkPw;wu; jbg;ghd Rtu;f;fl;L mikj;jy; Ntz;Lk;.

tptrhaf; fpzw;wpypUe;J gapu;r;nra;iff;F ePiug;ngWtjw;F kpfg;
nghUj;jkhd Kiw ePu;g;gk;gpnahd;wpidg; gad;gLj;JtjhFk;. Jyh ,iwg;G
Kiw> fhw;whiyg; gk;gp> tlr;rq;fpyp ,iwg;G Kiw> tpyq;FtY ,iwg;G Kiw
Nghd;wtw;iwf; ifahz;Lk; gapu;nra;epyj;Jf;F ePu;g;ghrdQ; nra;ayhk;. ,t;thwhfg;
ngwg;gl;l ePu;> fhy;thapD}lhf mDg;gg;gLk;NghJ mJ gapu;nra; epyj;ij
milaKd;du; Vwj;jho 60% ePu; epyj;jpdhy; cwpQ;rg;gl;L ,of;fg;gLk;. ,t;thwhd
,og;igj; jtpu;g;gjw;fhd khw;Wtopfisg; gad;gLj;Jtjhy; ePu; tPz;tpuaj;ijf;
Fiwj;J tptrhaf; fpzw;wpd; %yk; cr;rg; gaidg; ngwyhk;. ePu; ,og;igj;
jtpu;g;gjw;fhff; fhy;thapy; nghypj;jPid tpupf;fyhk; my;yJ ePiug; ghj;jpfSf;F
nfhz;L nry;tjw;fhf my;fjPd; Foha;fisg; gad;gLj;jyhk;.

tptrhaf; fpzw;iwg; gad;gLj;Jtjd;%yk; fpilf;Fk; gpujhdkhd
mE$yk; gapUf;Fj; Njitg;gLk; re;ju;g ;gj;jpy; NjitahdsT ePiu
toq;fj;jf;fjhf ,Uj;jyhFk;. rhu;gstpy; fpzw;WePu;; juKk;> J}a;ikAk;
nfhz;ljhff; fhzg;gLk;. Muk;gr; nryT rw;W cau;thf ,Uj;jYk;> ePu;g;ghrdk;
nra;tjw;fhf Nkyjpf ciog;Gk;> gzKk; nrythtJk; ,jd; gpujhdkhd
gpujp$yq;fshFk;.

Ml;Brpad; fpzWMl;Brpad; fpzWMl;Brpad; fpzWMl;Brpad; fpzWMl;Brpad; fpzW
Ml;Brpad; ePu;f;fsQ;rpak; CLGftplhj; jd;ikAila ghiwg; gilfspuz;Lf;F
,ilNa mike;Js;sJ. me;ePu; cau; mKf;fj;jpy; fhzg;gLk;. ,t;thwhd CLGf
tplhj ghiwg;gilfSf;F ,ilNa ePu; nry;tjw;Ff; fhuzk; me;ePu;f; fsQ;rpaj;jpd;
tha; kiyg;ghiwfspd; ePu;jhq;F gFjpfspy; fhzg;gLtjhFk;.

cU 6.1 : tptrhaf;fpzWcU 6.1 : tptrhaf;fpzWcU 6.1 : tptrhaf;fpzWcU 6.1 : tptrhaf;fpzWcU 6.1 : tptrhaf;fpzW

ePNue;Jk; gpuNjrj;jpypUe;J

ePu;fsQ;rpaj;jpw;F ePu;

cl;GFk; gpuNjrk;

vy;yhg;gf;fq;fspYk; kzw; fw;fs;

nfhz;Ls;s gFjp

mbepyePu;

kl;lk;

epykl;lk;
Ml;brpad; fpzW

mbepy ePu;kl;lj;ijf; fUJk; NfhL

mKf;ff; Nfhl;bw;Ff; fPo;

fhzg;gLtjdhy; ePu; rPwp

NknyOk;Gk; fpzWfs;

ePu; cl;Gfhtplhj gil

mKf;fj;jpw;Fl;gl;l ePu;f;fsQ;rpak;CLGftplhj gil

cU 6.2 : Ml;Brpad; ePu;f;fsQ;rpakcU 6.2 : Ml;Brpad; ePu;f;fsQ;rpakcU 6.2 : Ml;Brpad; ePu;f;fsQ;rpakcU 6.2 : Ml;Brpad; ePu;f;fsQ;rpakcU 6.2 : Ml;Brpad; ePu;f;fsQ;rpak;
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Ml;Brpad; ePu;f;fsQ;rpak; tiuapy; Njhz;lg;gLk; fpzW Ml;Brpad; fpzW
vdg;gLk;. ,t;thwhd fpzWfisj; jpwe;j fpzWfshfNth> Foha;f;fpzWfshfNth
mikf;fyhk;. Ml;brpad; fpzWfs; Mokhd fpzWfshFk;. eLj;jukhd kw;Wk;
ngupa gz;izfspy; fhzg;gLfpd;wJ. xU kPw;wu; Mok; tiu Njhz;lg;gl;l
Ml;Brpad; fpzWfSk; cs;sd. mjpf Moj;jpy; Njq;fpf; fhzg;gLk;
ePu;g;gilapypUe;J ePu; ngwg;gLfpd;wikahy; ngUk;ghYk; njhlu;r;rpahf ePiug;
ngwyhk;.

Ml;Brpad; fpzw;wpypUe;J ngWk; ePiuf; fhy;tha;fspd; topNa
gapu;nra;epyj;Jf;Ff; nfhz;L nry;yyhk;. tptrhaf; fpzWfisg; Nghd;Nw
Ml;Brpad; fpzWfspypUe;Jk; ePiuf; nfhz;L nry;Yk;NghJ fhy;tha;fspy; ePu;
,og;G Vw;gLtijj; jtpu;g;gjw;fhd eltbf;iffis Nkw;nfhs;tJ mtrpakhFk;.
jl;Lg;ghbd;wpj; Njitahd msTf;F ePiug; ngwj;jf;fjhf ,Uj;jy; ,jd;
gpujhdkhd Xu; mE$ykhFk;.

rpy Ml;Brpad; fpzWfspypUe;J fpilf;Fk; ePu; ntJntJg;ghdJ. rpy Ml;Brpad;
fpzWfspd; MoePupy; cg;Gf;fs; fiue;Jk; fhzg;gLk;. ,t;thwhd fpzWfspypUe;J
gha;r;rg;gLk; ePuhy; gapu;fSf;Fr; Nrjk; tpisa ,lKz;L.

ePu;g;ghrdj;Jf;fhf ePu; Kjy;fisj; njupT nra;Ak;NghJ ftdj;jpnyLf;fePu;g;ghrdj;Jf;fhf ePu; Kjy;fisj; njupT nra;Ak;NghJ ftdj;jpnyLf;fePu;g;ghrdj;Jf;fhf ePu; Kjy;fisj; njupT nra;Ak;NghJ ftdj;jpnyLf;fePu;g;ghrdj;Jf;fhf ePu; Kjy;fisj; njupT nra;Ak;NghJ ftdj;jpnyLf;fePu;g;ghrdj;Jf;fhf ePu; Kjy;fisj; njupT nra;Ak;NghJ ftdj;jpnyLf;f
Ntz;ba tplaq;fs;Ntz;ba tplaq;fs;Ntz;ba tplaq;fs;Ntz;ba tplaq;fs;Ntz;ba tplaq;fs;

² gapu;nra; epyj;jpy; cs;s gapu;fspd; Njitf;Nfw;g ePiug; ngwf;$bajhf ,Uj;jygapu;nra; epyj;jpy; cs;s gapu;fspd; Njitf;Nfw;g ePiug; ngwf;$bajhf ,Uj;jygapu;nra; epyj;jpy; cs;s gapu;fspd; Njitf;Nfw;g ePiug; ngwf;$bajhf ,Uj;jygapu;nra; epyj;jpy; cs;s gapu;fspd; Njitf;Nfw;g ePiug; ngwf;$bajhf ,Uj;jygapu;nra; epyj;jpy; cs;s gapu;fspd; Njitf;Nfw;g ePiug; ngwf;$bajhf ,Uj;jy;
gapu;nra; epyj;Jf;F ePu;g;ghrdk; nra;Ak;NghJ Njitahd ePu; KOtijAk;
XNu jlitapy; toq;fj;jf;f Mw;wiy ePu;Kjy;fs; nfhz;bUj;jy; Ntz;Lk;.
,iltpl;l Kiwapy; ePu;g;ghrdk; nra;a Ntz;b Vw;gLkhjyhy; mjw;fhf
Nkyjpf nryT Vw;gl ,lKz;L. ehnshd;Wf;F ,uz;L jlitfs; ePu;g;ghrdQ;
nra;tjhapd; mjw;fhd Mw;wiyAk;> ,ilawhJ njhlu;r;rpahf ePu;g;ghrdQ;
nra;Ak; ePu;Kjy;fisAk; nfhz;bUf;f Ntz;Lk;.

² gapUf;Fj; Njitg;gLk; fhyq;fspy; ePiug; ngwf;$bajhf ,Uj;jy;gapUf;Fj; Njitg;gLk; fhyq;fspy; ePiug; ngwf;$bajhf ,Uj;jy;gapUf;Fj; Njitg;gLk; fhyq;fspy; ePiug; ngwf;$bajhf ,Uj;jy;gapUf;Fj; Njitg;gLk; fhyq;fspy; ePiug; ngwf;$bajhf ,Uj;jy;gapUf;Fj; Njitg;gLk; fhyq;fspy; ePiug; ngwf;$bajhf ,Uj;jy;
gapu;nra; epyj;jpYs;s kz;zpd; taw;nfhs;ssT 50% tiu Fiwtile;j epiyapy;
gapu;nra; epyj;Jf;F ePu;g;ghrdk; nra;jy; Ntz;Lk;. mt;thwhd re;ju;g;gj;jpy;
gapu;nra; epyj;Jf;Fg; NghJkhd msT ePiug; ngwf;$bajhftpUj;jy; Ntz;Lk;.
mjhtJ tul;rpahd fhyq;fspYk; ePiu toq;fj;jf;f Mw;wiy ePu;Kjy;fs;
nfhz;bUj;jy; Ntz;Lk;.

² ePu; juKilajhfTk; gpwnghUs;fisf; nfhz;buhjjhfTk; ,Uj;jy;ePu; juKilajhfTk; gpwnghUs;fisf; nfhz;buhjjhfTk; ,Uj;jy;ePu; juKilajhfTk; gpwnghUs;fisf; nfhz;buhjjhfTk; ,Uj;jy;ePu; juKilajhfTk; gpwnghUs;fisf; nfhz;buhjjhfTk; ,Uj;jy;ePu; juKilajhfTk; gpwnghUs;fisf; nfhz;buhjjhfTk; ,Uj;jy;
ePu;KjypypUe;J ngWk; ePupd; ctu;j;jd;ik mjpfkhf ,Uj;jy;> ghu
cNyhfq;fshfpa <ak; (Pb), ,urk; (Hg), nrk;G (Cu), fl;kpak; (Cd) Nghd;wit
mlq;fpapUj;jyhy; gapu;fspy; mit er;Rj;jd;ikia Vw;gLj;jyhk;. NkYk;>
ePupy; fopTfs; mlq;fpapUg;gjhy; gapu;nra; epyj;jpy; fisfs;> ngUfTk;
NehNaw;glTk; ,lKz;L. NkYk;> fisfspdhy; fhy;tha;fspy; ePu; jilg;glTk;
,lKz;L.

² ePu;Kjiy mikg;gjw;Fk; mjpypUe;J gapu;nra; epyk; tiuapy; ePiuf;ePu;Kjiy mikg;gjw;Fk; mjpypUe;J gapu;nra; epyk; tiuapy; ePiuf;ePu;Kjiy mikg;gjw;Fk; mjpypUe;J gapu;nra; epyk; tiuapy; ePiuf;ePu;Kjiy mikg;gjw;Fk; mjpypUe;J gapu;nra; epyk; tiuapy; ePiuf;ePu;Kjiy mikg;gjw;Fk; mjpypUe;J gapu;nra; epyk; tiuapy; ePiuf;
nfhz;L nry;tjw;Fk; Vw;gLk; nryTnfhz;L nry;tjw;Fk; Vw;gLk; nryTnfhz;L nry;tjw;Fk; Vw;gLk; nryTnfhz;L nry;tjw;Fk; Vw;gLk; nryTnfhz;L nry;tjw;Fk; Vw;gLk; nryT

epyf;fPo; ePu;kl;lk; jho;thff; fhzg;gLk; ,lq;fspy;> me;ePiug; ngWtjw;fhd
fpzWfis mikg;gjw;F mjpf nryT Vw;glyhk;. mt;thW ngWk; ePiug;
gapu;nra; epyk; tiuapy; nfhz;L nry;tjw;fhfTk; nryT Vw;gLk;. vdNt> nryT
,opthFk; tifapy; ePu;Kjiyj; njupT nra;Jnfhs;tJ mtrpakhFk;.
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² Vw;fdNt ePu;g;ghrd Kiwnahd;W jhgpf;fg;gl;Ls;sjhapd; mJ ePu;KjYld;Vw;fdNt ePu;g;ghrd Kiwnahd;W jhgpf;fg;gl;Ls;sjhapd; mJ ePu;KjYld;Vw;fdNt ePu;g;ghrd Kiwnahd;W jhgpf;fg;gl;Ls;sjhapd; mJ ePu;KjYld;Vw;fdNt ePu;g;ghrd Kiwnahd;W jhgpf;fg;gl;Ls;sjhapd; mJ ePu;KjYld;Vw;fdNt ePu;g;ghrd Kiwnahd;W jhgpf;fg;gl;Ls;sjhapd; mJ ePu;KjYld;

nghUe;jpaiktjhf ,Uj;jy;nghUe;jpaiktjhf ,Uj;jy;nghUe;jpaiktjhf ,Uj;jy;nghUe;jpaiktjhf ,Uj;jy;nghUe;jpaiktjhf ,Uj;jy;

gapu;nra;epyj;jpy; J}ty; my;yJ Jsp ePu;g;ghrd Kiw jhgpf;fg;gl;Ls;sjhapd;

mjw;Ff; Fiwthd msT ePNu Njitg;gLk;. vdNt> ePu;Kjypy; ,Ue;J mjpfsT

ePiug; ngw Ntz;ba Njit Vw;glkhl;lhJ. vdpDk; epyf;fPo; ePu;g;ghrd

Kiwnahd;W jhgpf;fg;gl;Ls;sjhapd; ePu;KjypypUe;J mjpfsT ePiug; ngwj;

jf;fjhf ,Uj;jy; mtrpakhFk;.

² gapu;nra; epyj;Jf;Fk; ePu;KjYf;Fk; ,ilapyhd J}uk;gapu;nra; epyj;Jf;Fk; ePu;KjYf;Fk; ,ilapyhd J}uk;gapu;nra; epyj;Jf;Fk; ePu;KjYf;Fk; ,ilapyhd J}uk;gapu;nra; epyj;Jf;Fk; ePu;KjYf;Fk; ,ilapyhd J}uk;gapu;nra; epyj;Jf;Fk; ePu;KjYf;Fk; ,ilapyhd J}uk;

ePu;KjYf;Fk; gapu;nra; epyj;Jf;Fk; ,ilapyhd J}uk; mjpfupf;Fk;NghJ ePiu

ePu;KjypypUe;J gapu;nra; epyk; tiu nfhz;L nry;Yifapy; epfOk; ePupog;G

mjpfupf;Fk;. NkYk;> mt;thwhf mjpf J}uj;Jf;F ePu;g;ghrd topfis

mikg;gjw;Fk; Nkyjpf nryT Vw;gLk;.

     6.3 ePiu NkYau;j;Jk; Kiwfs;6.3 ePiu NkYau;j;Jk; Kiwfs;6.3 ePiu NkYau;j;Jk; Kiwfs;6.3 ePiu NkYau;j;Jk; Kiwfs;6.3 ePiu NkYau;j;Jk; Kiwfs;

gapu;nra; epyj;Jf;Fr; nraw;ifahf ePu;g;ghrdQ; nra;a Ntz;ba re;ju;g;gq;fspy;
ePu;Kjy;fspypUe;J gapu;nra; epyk; tiu ePiuf;nfhz;L nry;tJ mtrpakhFk;.
mt;thwhd re;ju;g;gq;fspy; ePiu cau;j;Jk; cghaq;fs; ifahsg;gLk;.

ePiu cau;j;Jk; Kiwfs;ePiu cau;j;Jk; Kiwfs;ePiu cau;j;Jk; Kiwfs;ePiu cau;j;Jk; Kiwfs;ePiu cau;j;Jk; Kiwfs; nghUj;jkhd ePu; Kjy;fs;nghUj;jkhd ePu; Kjy;fs;nghUj;jkhd ePu; Kjy;fs;nghUj;jkhd ePu; Kjy;fs;nghUj;jkhd ePu; Kjy;fs;

ghuk;gupa Kiwfs;ghuk;gupa Kiwfs;ghuk;gupa Kiwfs;ghuk;gupa Kiwfs;ghuk;gupa Kiwfs;

² Jyhf;fpzW ² cyu;tya Moq;Fiwe;j fpzW

² thu;g;gk;gp ² cyu;tya Mo;fpzW

² fg;gp ² <utya> cyu;tyaf; fpzWfs;

ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;

² mr;Rg; gputhfg; gk;gp ² MW> Xilfis mz;bAs;s cauk; Fiwthd

gapu;nra; epyq;fSf;F

² ikaePf;ftpirg; gk;gp ² tptrhaf; fpzW> tPl;Lg;ghtid kw;Wk;

gz;izf;fpzW (Moq;Fiwthd>
Mokhd ePu;epiyfs;)

² kPz;LtUk; ,lg;ngau;r;rpg; gk;gp ² epyf;fPo; ePiu NkNy nfhz;LtUjy;

Mok; Fiwthd Foha;f; fpzW

ePiu NkYau;j;Jk; - ghuk;gupa Kiwfs;Piu NkYau;j;Jk; - ghuk;gupa Kiwfs;Piu NkYau;j;Jk; - ghuk;gupa Kiwfs;Piu NkYau;j;Jk; - ghuk;gupa Kiwfs;Piu NkYau;j;Jk; - ghuk;gupa Kiwfs;

1 .1 .1 .1 .1 . fg;gp gad;gLj;jy;fg;gp gad;gLj;jy;fg;gp gad;gLj;jy;fg;gp gad;gLj;jy;fg;gp gad;gLj;jy;

,J fpzWfspypUe;J ePiu cau;j;Jtjw;fhfg; gad;

gLj;jg;gLk; Xu; vspa nghwpahFk;. ,jw;fhf kdpj ciog;G

gad;gLj;jg;gLk;. rpy fpuhkg;Gw tPLfspy; ePiug; ngWtjw;fhf

,e;j Kiw jw;NghJk; $lg; gad;ghl;by; cs;sJ.

cU 6.3 : fg;gpiag; gad;gLj;jy;cU 6.3 : fg;gpiag; gad;gLj;jy;cU 6.3 : fg;gpiag; gad;gLj;jy;cU 6.3 : fg;gpiag; gad;gLj;jy;cU 6.3 : fg;gpiag; gad;gLj;jy;
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2 .2 .2 .2 .2 . Jyhf;fpzWJyhf;fpzWJyhf;fpzWJyhf;fpzWJyhf;fpzW

vkJ ehl;by; tlf;F> fpof;F khfhzq;fspy; ghuk;gupakhd xU ePu;g;ghrd
Kiwahf ,J gad;gLj;jg;gLfpd;wJ. ,J Kjyhk; tif nek;G Nghd;W njhopw;gl;L
ePiu cau;j;Jfpd;wJ. kuf;Nfhypd; Xu; me;jj;jpy; Rik njhq;ftplg;gl;bUf;Fk;.
kW me;jj;jpy; fpzw;wpDs; nrYj;jp ePiu ms;Sk; ghj;jpuk; fapw;wpdhy;
njhq;ftplg;gl;bUf;Fk;. ghj;jpuk; ,izf;fg;gl;Ls;s fapW fpzw;wpDs; NkYk;
fPOkhfr; nry;tjhy; ePu; NkNy nfhz;Ltug;gLk;. rpy gpuNjrq;fspy; Ntiyia
,yFgLj;jpf; nfhs;tjw;fhfj; Jyhf;Nfhypd; kPJ kdpju; xUtu; my;yJ ,Utu;
mq;Fkpq;Fkhf ele;J nry;Yk; tof;fKk; cz;L.

3. gythspr; #j;jpuk;3. gythspr; #j;jpuk;3. gythspr; #j;jpuk;3. gythspr; #j;jpuk;3. gythspr; #j;jpuk;
ePiu NkYau;j;Jk; KiwahFk;. ,J jw;NghJk;
gad;ghl;bYs;sJ. ,jw;nfd tpyq;FtY> kdpjtY>
fhw;WtY Mfpad gad;gLj;jg;glyhk;. ePiuf; nfhz;l
fpz;zq;fs; %ykhf ePu; cau;j;jg;gLk;. ,J tl;lr;
nraw;ghlhf eilngWtjhdy; njhlu;r;rpahf ePu;
cau;j;jg;gLk;. ,jd; Row;rp Ntfj;ij mjpfupg;gjd;
%yk; ePUAau;j;Jk; msit mjpfupf;fyhk;.

vupnghUl; nrytpd;ik> #oy; khrilahik> ehs;
KOtJk; ,af;f Kbjy; Mfpad mD$yq;fshFk;.
Muk;gr;nryT mjpfkhff; fhzg;gly;> Fiwthd
tpidj;jpwd;> ghupa msTg; gapu;r;nra;iff;Fg;
Nghjhik Mfpad ,jd; FiwghLfshFk;.

ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;ghuk;gupakw;w Kiwfs;
ePu;g;gk;gpfs;ePu;g;gk;gpfs;ePu;g;gk;gpfs;ePu;g;gk;gpfs;ePu;g;gk;gpfs;

ePu;g;gk;gp vd;gJ> ePu;KjypypUe;J gapu;nra;epyk; tiuapy; GtpaPu;g;G tpirapd;

JizAld; ePiuf; nfhz;L nry;y Kbahj re;ju;g;gq;fspy; mt;thW nfhz;L
nry;y Ntz;ba ePupd; mKf;fj;ij mjpfupg;gjw;fhfg; gad;gLj;jg;gLk; Xu;
cgfuzkhFk;.

• gk;gpfspd; ghFghLgk;gpfspd; ghFghLgk;gpfspd; ghFghLgk;gpfspd; ghFghLgk;gpfspd; ghFghL
gk;gpfisg; gpujhdkhf ,uz;L gpupTfshf tFj;Jf; fhl;lyhk;.
1. ,lg;ngau;r ;rpg ; gk;gpfs; (Displacement Pumps)

2. Roy; ,af;fg; gk;gpfs; (Roto - dynamic Pumps)

cU 6.6 : gythspr; #j;jpuk;cU 6.6 : gythspr; #j;jpuk;cU 6.6 : gythspr; #j;jpuk;cU 6.6 : gythspr; #j;jpuk;cU 6.6 : gythspr; #j;jpuk;

         cU 6.5 : Jyhf;fpzW.   cU 6.5 : Jyhf;fpzW.   cU 6.5 : Jyhf;fpzW.   cU 6.5 : Jyhf;fpzW.   cU 6.5 : Jyhf;fpzW.

Jyh

kdpjd;

fpzW

jhq;fp

Rik

ePiu ntsp

Naw;wy;
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,lg;ngau;r;rpg; gk;gpfs;,lg;ngau;r;rpg; gk;gpfs;,lg;ngau;r;rpg; gk;gpfs;,lg;ngau;r;rpg; gk;gpfs;,lg;ngau;r;rpg; gk;gpfs;
miwnahd;wpDs; nghwpKiwapy; ntw;wplj;ij cUthf;fp> mjDs; ePiu

<u;j;J me;ePiu NkNy nfhz;L nry;yNy ,q;F epfo;tjhFk;.

,t;thwhd rpy gk;gp tiffisr; re;ijapy; fhzyhk;. ,tw;Ws; khwh ,lg;ngau;r;rp
(Reciprocating) tifiar; Nru;e;j Kry (MLjz;L) ePu ;g ;gk;gpNa (Piston Pumps)

gpugy;akhdjhFk;.

Kryg ; gk ;g p Kryg ; gk ;g p Kryg ; gk ;g p Kryg ; gk ;g p Kryg ; gk ;g p (Piston Pump)

A - cl;nry;Yk; top (cwpQ;Rk; top)
B - ntspr;nry;Yk; top
C - cUis
D - cwpQ;ry; thy;T
E -  ntspr;nry;Yk; thy;T

Kry tifg; gk;gpnahd;wpd; njhopw;ghLKry tifg; gk;gpnahd;wpd; njhopw;ghLKry tifg; gk;gpnahd;wpd; njhopw;ghLKry tifg; gk;gpnahd;wpd; njhopw;ghLKry tifg; gk;gpnahd;wpd; njhopw;ghL

NkNy fhl;lg;gl;Ls;s Kry tifg; gk;gpfspy; Kryj;ij ntspNehf;fp

,Of;Fk; NghJ FohapDs; fdtsT mjpfupg;gNjhL mKf;fk; FiwtilAk;.

mg;NghJ ePu; cl;nry;Yk; thy;T (Inlet valve) A jpwg;gNjhL> ePiu ntspNaw;Wk;

thy;T (Outlet valve) B %bf;nfhs;Sk;. mg;NghJ ePu;Kjypy; cs;s ePu;> FohapDs;

GFk;. FohapDs; mKf;fk;> tspkz;ly mKf;fj;jpw;Fr; rkkhFk; tiuapy; ,t;thW

ePu; cl;GFk;.

Nkw;gb gk;gpapd; Kryj;ij FohapDs; js;Sk;NghJ mjd; fdtsT

Fiwtile;J mKf;fk; mjpfupf;Fk;. mg;NghJ cl;GFk; thy;T %lg;gLtNjhL

ntspNaWk; thy;T jpwf;Fk;. mg;NghJ FohapDs; ,Ue;j ePu; ntspNaWk;

thy;tpD}lhf ntspNa js;sg;gLk;. ,t;thW js;sg;gLk; ePu; Nghf;Ff; Fohnahd;wpd;

Clhfj; Njitahd ,lj;Jf;F nfhz;L nry;yg;gLk;.

,lg;ngau;r;rp (Kry tif)g; gk;gpapd; mD$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpapd; mD$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpapd; mD$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpapd; mD$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpapd; mD$yq;fs;

² xt;Nthu; mbg;gpd; NghJk; ,lk;ngau;f;fg;gLk; ePupd; msT rkkhdjhifahy;

epyf;fPo; ePu;kl;lk; $bf;Fiwe;j NghjpYk; vg;NghJk; rkmsT ePiug; ngwyhk;.

NkYk;> Kryj;ij ,af;Fk; tPjj;ij mjpfupg;gjd; %yk; mjpfsT ePiu

ntspNaw;wpf; nfhs;syhk;.

² cWjpahf ePz;l fhyk; ciof;ff;$baJ.

² thy;Tfs; ey;y epiyapy; fhzg;gLkhapd; caupa tpidj;jpwidg; ngwyhk;.

² ngUk;ghYk; kdpj ciog;gpdhy; ,af;fg;gLfpd;wikahy; Nkyjpf vjpu;ghuhj

nryT Vw;gLtjptjpy;iy.

B

C
E

A D

Kryk;

cU 6.7 : Kry tifg; gk;gpcU 6.7 : Kry tifg; gk;gpcU 6.7 : Kry tifg; gk;gpcU 6.7 : Kry tifg; gk;gpcU 6.7 : Kry tifg; gk;gp

A

B

cU 6.8 : Kry tifg; gk;gpapd;cU 6.8 : Kry tifg; gk;gpapd;cU 6.8 : Kry tifg; gk;gpapd;cU 6.8 : Kry tifg; gk;gpapd;cU 6.8 : Kry tifg; gk;gpapd;

  njhopw;ghL  njhopw;ghL  njhopw;ghL  njhopw;ghL  njhopw;ghL
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,lg;ngau;r;rp (Kry tif)g; gk;gpfspd; gpujp$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpfspd; gpujp$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpfspd; gpujp$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpfspd; gpujp$yq;fs;,lg;ngau;r;rp (Kry tif)g; gk;gpfspd; gpujp$yq;fs;

• Muk;gr; nryT cau;thdJ.

• rhu;gstpy; ikaePf;f tpirg; gk;gpfSf;Fj; Njitahd ,ltrjpapYk; $Ljyhd

,ltrjp Njit.

• milay;> kw;Wk; gpw nghUs;fs; mlq;fpAs;s ePiug; gk;Gtjw;Fg; nghUj;j

khdjy;y. milay; Nghd;wit gk;gpapDs; rpiwg;gLtjhy; gk;gpf;Fg; ghupa

mstpy; Nrjk; Vw;gl ,lKz;L

• ,wf;f (ntspr;nry;Yk;) ePu;j;jhiu njhlu;r;rpahdjy;y.

• guhkupg;Gr; nryT cau;thdJ. (Vnddpy; thy;Tfs; tpiutpy; Nja;tilAk;>

mit tpiyAau;thdit)

Roy ; ,af ;fg ; gk ;g pfs ; Roy ; ,af ;fg ; gk ;g pfs ; Roy ; ,af ;fg ; gk ;g pfs ; Roy ; ,af ;fg ; gk ;g pfs ; Roy ; ,af ;fg ; gk ;g pfs ; (roto dynamic pumps)

Kj;jpiuaplg;gl;l %ba miwnahd;wpDs; (Chamber) tl;ltbtj; jl;nlhd;iw

my;yJ mr;rhzpr;rpy;nyhd;iwr; Row;Wtjhy; gpwg;gpf;fg;gLk; ,af;fr; rf;jpia

ePiu ,Og;gjw;Fk; js;Stjw;Fk; gad;gLj;JtNj> ,t;tifg; gk;gpapd; njhopw;ghl;bd;

NghJ epfo;tjhFk;. ikaePf;f tpir (Centrifugal), mr;Rg;gha;T (Axial Flow) vd

,uz;L tifahd gk;gpfs; ,dq;fhzg;gl;Ls;sd. ikaePf;ftpirg; gk;gpfspy;

ePiu (jputj;ij) ,lk;ngau;g;gjw;fhf ikaePf;f tpirAk;> mr;Rg; gha;Tg; gk;gpfspy;

mjDs; fhzg;gLk; jpUfhzp Nghd;w mr;rhzpr; rpy;ypd; Row;rp tpirAk; ePiu

(jputj;ij) ,lk;ngau;g;gjw;fhfg; gad;gLj;jg;gLfpwJ.

ikaePf;ftpirg; gk;gpikaePf;ftpirg; gk;gpikaePf;ftpirg; gk;gpikaePf;ftpirg; gk;gpikaePf;ftpirg; gk;gp

,t;tifg; gk;gpfspd; ikaePf;f tpir fhuzkhfNt ePu; gk;gg;gLfpwJ.

glj;jpw; fhl;bAs;sthW Gwf;ftrj;jpDs; mike;Js;s rpy;nyhd;iwr; Row;Wtjhy;
cUthFk; ikaePf;ftpir fhuzkhf mr;rpy;ypd; me;jj;jpy; ghupa mKf;fKk;

rpy;ypd; ikaj;Jf;F mUNf cwpQ;RifAk; Vw;gLk;. vdNt> ikaePf;ftpirg;

gk;gpnahd;wpd; ikaj;ij Nehf;fp mike;Js;s Fohnahd;wpdhy;> cwpQ;ry;

fhuzkhf ePu; mj;jpirapy; cs;spOf;fg;gLk;. my;yJ cs;sKf;fg;gl;l ePiu

,izf;fg;gl;l ntspg;Gwk; Nehf;fpa Fohapdhy; ghjpapy; ntspj;js;sg;gLk;.

,q;F cwpQ;ry; %yNk ePu; ,Of;fg;gLfpd;wikahy;> fpzw;wpDs; cs;s mbthy;tpy;

(Foot value) ,Ue;J gk;gp tiuapyhd FohapDs; ePu; njhlu;r;rpahfg; gha;jy;

(,Of;fg;gLjy;) mtrpakhFk;.

gk;gpapd; Xl;biar; Row;Wtjw;fhf kpd;Nkhl;lnuhd;W my;yJ tYtoq;fpnahd;W

Njit.

ikaePf;fg; gk;gpfspd; mD$yq;fs;ikaePf;fg; gk;gpfspd; mD$yq;fs;ikaePf;fg; gk;gpfspd; mD$yq;fs;ikaePf;fg; gk;gpfspd; mD$yq;fs;ikaePf;fg; gk;gpfspd; mD$yq;fs;

• guhkupg;Gr; nryT rhu;gstpy;

FiwthdJ.

• gUkd; rpwpajhifahy; nghUj;jp

itg;gjw;Fr; rpwpa ,lg;gug;Gg;

NghJkhdJ.

• vspikahd nghwpKiwnahd;wpd;gb

njhopw;gLtjhy; ,af;FtJk;

guhkupg;gJk; ,yFthdJ.

• kpd;Nkhl;lnuhd;wpdhy; my;yJ

vupnghUspdhy; ,af;fg;gLk;

vQ;rpndhd;wpdhy; ,af;fyhk;. cU 6.9 : vspa ikaePf;ftpirg; gk;gpcU 6.9 : vspa ikaePf;ftpirg; gk;gpcU 6.9 : vspa ikaePf;ftpirg; gk;gpcU 6.9 : vspa ikaePf;ftpirg; gk;gpcU 6.9 : vspa ikaePf;ftpirg; gk;gp

gk;gpf; ftrk;

ePu; cl;nry;yy;

,k;ngyu; fz;
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• ePu; njhlu;r;rpahfTk; rPuhfTk; gk;gg;gLk;.
• NrW> kzy; Nghd;wit fye;j ePiuAk; gk;gyhk;.
• cau; mKf;fj;ijr; rfpf;Fk; jd;ik cilait.

ikaePf;fg; gk;gpfspd; gpujp$yq;fs;ikaePf;fg; gk;gpfspd; gpujp$yq;fs;ikaePf;fg; gk;gpfspd; gpujp$yq;fs;ikaePf;fg; gk;gpfspd; gpujp$yq;fs;ikaePf;fg; gk;gpfspd; gpujp$yq;fs;
• jhdhf ,af;fepiyia milahj rpy tifg; gk;gpfspy; tsp epuiy

ntspNaw;w Ntz;ba Njit Vw;gLk;. (Priming)

• mjpf cauj;Jf;F ePiug; gk;Gtjw;F tpidj;jpwdhdjy;y.
• ruhrupahf cwpQ;ry;jiy Vwj;jho 6 kPw;wu; MFk;.
• mjpf cauj;Jf;F ePiug; gk;Gtjw;fhf NtW Jiznahd;wpidf; (High

head Pump) ifahs Ntz;ba Njit Vw;gLk;.
• ePu; tpepNahfg; ghijfspy; mKf;fj;ijr; rPuhfg; NgZtjw;fhf mKf;fk;

czu; Cf;fpg ; gk;gp (Peressure sensing booster pump) gad;gLj;jg ;gLk;.

jhgpj;jYk; guhkupj;jYk;jhgpj;jYk; guhkupj;jYk;jhgpj;jYk; guhkupj;jYk;jhgpj;jYk; guhkupj;jYk;jhgpj;jYk; guhkupj;jYk;

(m)(m)(m)(m)(m) ikaePf;fg; gk;gpnahd;wpidg; nghUj;Jjy; (kpd;rhuj;jpdhy;ikaePf;fg; gk;gpnahd;wpidg; nghUj;Jjy; (kpd;rhuj;jpdhy;ikaePf;fg; gk;gpnahd;wpidg; nghUj;Jjy; (kpd;rhuj;jpdhy;ikaePf;fg; gk;gpnahd;wpidg; nghUj;Jjy; (kpd;rhuj;jpdhy;ikaePf;fg; gk;gpnahd;wpidg; nghUj;Jjy; (kpd;rhuj;jpdhy;
,af;fg;gLk; tif),af;fg;gLk; tif),af;fg;gLk; tif),af;fg;gLk; tif),af;fg;gLk; tif)

01. ePu; Njq;fhj> eidahj> ed;F fhw;Nwhl;lk; fpilf;Fk; Xu; miwapy;
nfhq;fpuPw;W mj;jpthuj;jpd; kPJ ePu;g;gk;gpiag; nghUj;Jjy;.

02. gk;gpapypUe;J ePu;Kjy; tiuapy; cwpQ;R Foha; gbg;gbahff; fPo;Nehf;fpj;
jho;e;J nry;Yk; tifapy; nghUj;Jjy;.

03. cwpQ;R Fohapd; fPo; me;jj;jpy; mbthy;itg; (Foot Valve) nghUj;Jjy;.
04. fpzw;wpd; ePu; kl;lj;jpd;gb mbapypUe;J 40 nrd;upkPw;wu; cauj;jpy; mikAk;

tifapy; gPtPrp (PVC) Foha;fisg; nghUj;jp> fPo; me;jj;jpy; mbthy;itg;
nghUj;Jf.

05. ePiur; Nrfupj;J itf;Fk; njhl;b tiuapyhd Nghf;Ff;Fohapd; topapy;
ePu;g;gk;gpapypUe;J 30 nrd;upkPw;wUf;Fs; mikAkhW thapy; thy;itg; (Gate

Valve) nghUj;Jjy;.

(M)(M)(M)(M)(M) ikaePf;fg; gk;gpiag; nghUj;Jjy; (kpd;rhuj;jpdhy;> Gw tYikaePf;fg; gk;gpiag; nghUj;Jjy; (kpd;rhuj;jpdhy;> Gw tYikaePf;fg; gk;gpiag; nghUj;Jjy; (kpd;rhuj;jpdhy;> Gw tYikaePf;fg; gk;gpiag; nghUj;Jjy; (kpd;rhuj;jpdhy;> Gw tYikaePf;fg; gk;gpiag; nghUj;Jjy; (kpd;rhuj;jpdhy;> Gw tY
toq;fpapdhy; ,af;fg;gLk; tif)toq;fpapdhy; ,af;fg;gLk; tif)toq;fpapdhy; ,af;fg;gLk; tif)toq;fpapdhy; ,af;fg;gLk; tif)toq;fpapdhy; ,af;fg;gLk; tif)

01. gk;gpiag; nghUj;Jk; ,lk; rkjskhd ,Uj;jy; mtrpakhFk;.
02. fs NtiyfSf;fhf ,lj;Jf;fplk; nfhz;L nry;yg;gLk; gk;gpfisg;

nghUj;Jtjw;fhf> cWjpahd ku my;yJ cNyhfj; jhq;F rl;lfnkhd;iwg;
gad;gLj;Jjy;.

03. NkNy gFjp (m) ,y; jug;gl;Ls;s tplaq;fisf; ftdj;jpw; nfhs;f.

guhkupg ;Gguhkupg ;Gguhkupg ;Gguhkupg ;Gguhkupg ;G
ikaePf;fg; gk;gp - (kpd;rhuj;jpdhy; ,af;fg;gLk; tif)ikaePf;fg; gk;gp - (kpd;rhuj;jpdhy; ,af;fg;gLk; tif)ikaePf;fg; gk;gp - (kpd;rhuj;jpdhy; ,af;fg;gLk; tif)ikaePf;fg; gk;gp - (kpd;rhuj;jpdhy; ,af;fg;gLk; tif)ikaePf;fg; gk;gp - (kpd;rhuj;jpdhy; ,af;fg;gLk; tif)

FiwghL               fhuzk;         jPu;T

• kpd;Nkhl;lupy; toik

f;F khwhd xyp Vw;gly;

• kpd; toq;fg;gl;l Nghjp

Yk; gk;gp njhopw;glhik

• Nghjpif> J}upif

Nja;e;J NghapUj;jy;

1.uP.X.rP (T.O.C) Msp
Jz;bf;fg;gl;bUj;jy;

2.kpd; fk;gpfs;/tlq;fs;
Jz;bf;fg;gl;bUj;jy;>
vupe;JNghapUj;jy;>
gpuhzpfshy; Nrjg;

gLj;jg;gl;bUj;jy;

• Nja;e;J Nghdtw;iwf;
fow;wp mg;Gwg;gLj;J
jYk; Gjpatw;iwg;

nghUj;JjYk;

• Mspia mOj;jp kPsj;

njhopw;glr; nra;jy;.

• Jz;bf;fg;gl;l kpd;

fk;gpfis/tlq;fisg;

gOJghu;j;jy;
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ika ePf;fg;gk;gp - (GwtY toq;fypdhy; ,af;fg;gLk; tif)ika ePf;fg;gk;gp - (GwtY toq;fypdhy; ,af;fg;gLk; tif)ika ePf;fg;gk;gp - (GwtY toq;fypdhy; ,af;fg;gLk; tif)ika ePf;fg;gk;gp - (GwtY toq;fypdhy; ,af;fg;gLk; tif)ika ePf;fg;gk;gp - (GwtY toq;fypdhy; ,af;fg;gLk; tif)

FiwghL                fhuzk;FiwghL                fhuzk;FiwghL                fhuzk;FiwghL                fhuzk;FiwghL                fhuzk; jPu;T topjPu;T topjPu;T topjPu;T topjPu;T top

• vQ;rpd; ,aq;fj; njhl

q;fpa NghjpYk; fzg;

nghOjpy; ,af;fk;

epd;W tpLjy;

• vQ;rpd; mjpfk; ntg;g

Nkwy

;• vQ;rpd; ,aq;fj;

njhlq;fpa NghjpYk;

mjpu;e;J epd;WtpLjy;

• vupnghUs; jhq;fpapy;

vupnghUs; jPu;e;JNghap

Uj;jy;

• vQ;[pid epWj;Jtjw;

Fupa MspAld; ,izf;

fg;gl;Ls;s fk;gp GtpA

ld; njhLifAwy;

• J}rp> mOf;Fg;

 gbe;jpUj;jy;

• NghJkhd msT kr
nfz;nza; ,y;yhik.

² vupnghUs;/tspf;fyit

jfdkiltjw;fhf to

q;fg;gLk; jPg;nghwpapd;

Neu Mapil jtwpap

Uj;jy;

² vupnghUs; Foha; top

apy; tsp Njq;fpapUj;jy;

• Fwpj;j tif vupnghUisj;

jhq;fpapy; ,Ljy;

• me;jg; Gtpj;njhLg;ig

ePf;Fjy;

• fow;wpj; Jg;guT nra;J

kPsg; nghUj;Jjy;

• krnfz;nzapLjy;

• jPg;nghwp jUk; Neu

Mapiliar; (Spark

timing) r Pu ;g ;gLj ;jy;

• vupnghUs; Fohapd;

topapy; cs;s tspiag;

g Pr ;R thy;T (Bleed valve)

%yk; ntspNaw;Wjy;

• gk;gp ,aq;fpa

NghjpYk; cwpQ;R

Fohapd; topNa ePu;

NkNy ,Of;fg;glhik

• ePu;g;gk;gp njhlf;fk;

mbthy;T tiuapyhd

FohapDs; tsp Njq;fp

apUj;jy;

• mbthy;tpy ; (Foot Value)

ePu; frpjy;

• gpiwk; nrUfpiaj;

(Prime plug) j pwe ;J

cwpQ;R FohapYs;s

tsp ntspNaWk; tiu

ePu; epug;Gjy;

• gOJ ghu;j;jy; / gOJ

ghu;f;f Kbahtpbd;

Gjpa mbthy;T nghU

j;Jjy;

,Utifahd - (kpd;,Utifahd - (kpd;,Utifahd - (kpd;,Utifahd - (kpd;,Utifahd - (kpd;/ tY toq;F) ePu;g;gk;gpfSf;Fk; nghJthdittY toq;F) ePu;g;gk;gpfSf;Fk; nghJthdittY toq;F) ePu;g;gk;gpfSf;Fk; nghJthdittY toq;F) ePu;g;gk;gpfSf;Fk; nghJthdittY toq;F) ePu;g;gk;gpfSf;Fk; nghJthdit

FiwghL               fhuzk;   jPu;Ttop

• Xl;biar; Row;Wk; mr;

Rf;Fk; gk;gpapd; Gwf;

ftrj;Jf;Fk; ,ilNa

ePu; frpjy;

• Xl;b Nja;e;JNghapUj;jy;

• Nja;e;J NghAs;s ePu;j;

jil Kj;jpiuia

(Water seal) fow ;w p  mg ;

Gwg;gLj;jpg; Gjpa ePu;j;

jil Kj;jpiunahd;

iwg; nghUj;Jjy;

• Gjpa Xl;bnahd;wpidg;

nghUj;Jjy;. $lNt

Gjpa ePu;j;jil Kj;jpiu

nahd;wpidAk; nghUj;

 Jjy;
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     6.4 gy;NtW ePu;g;ghrd Kiwfs;6.4 gy;NtW ePu;g;ghrd Kiwfs;6.4 gy;NtW ePu;g;ghrd Kiwfs;6.4 gy;NtW ePu;g;ghrd Kiwfs;6.4 gy;NtW ePu;g;ghrd Kiwfs;

ePu;g ;ghrdk;ePu ;g ;ghrdk;ePu ;g ;ghrdk;ePu ;g ;ghrdk;ePu ;g ;ghrdk;

gapu;fSf;Fr; nraw;ifahf ePu;toq;fy; ePu;g;ghrdk; vdg;gLk;. gapu;r;nra;ifapy;

gad;gLj;jg;gLk; ePu;g;ghrd Kiwfisg; gpd;tUkhW tifg;gLj;jyhk;.

1. Nkw;wiug;ghrdk; 3. Jspg;ghrdk;

2. jiuf;fPo;g;ghrdk; 4. tprpww;ghrdk;

Nkw;wiug;ghrdk;Nkw;wiug;ghrdk;Nkw;wiug;ghrdk;Nkw;wiug;ghrdk;Nkw;wiug;ghrdk;

,k;Kiwapy; Neubahfj; jhtuj;jpw;F ePu; toq;fg;gLk;. fhw;W> ntg;gk;>

#upa xsp vd;gd mjpfk; fhzg;gLk; gFjpfspy; ,k;Kiw %yk;> ghrdQ;

nra;Ak;NghJ> jiu Nkw;gug;gpypUe;J ePu; Mtpahjy; mjpfkhFk;. NkYk;>

,k;Kiwapy; rpy kz; tiffisg; nghWj;j mstpy; ePu;f;frpjy; %yk; ngUksT

ePu; tPz;tpuakhFk;. nghJthf kzy; kz;zpy; ePu; ,t;thW frpjy; %yk;

,of;fg;gly; mjpfkhtJld; fspkz;zpy; ,e;epiy Fiwthff; fhzg;gLk;.

Nkw;jiug;ghrdj;ij NkYk; ,uz;L tiffshfg; gpupf;fyhk;.

1. fl;Lg;gLj;jg;glhj ePu;g;ghrdKiw

2. fl;Lg;gLj;jg;gl;l ePu;g;ghrdKiw

1. fl;Lg;gLj;jg;glhj ePu;g;ghrdKiwfl;Lg;gLj;jg;glhj ePu;g;ghrdKiwfl;Lg;gLj;jg;glhj ePu;g;ghrdKiwfl;Lg;gLj;jg;glhj ePu;g;ghrdKiwfl;Lg;gLj;jg;glhj ePu;g;ghrdKiw

,k;Kiwapy; Fwpg;gpl;l mbg;gilapy; my;yJ NtnwhU Kiwapy;> ePu;;

gha;e;NjhLjy; fl;Lg;gLj;jg;glkhl;lhJ. ePu; Rygkhf Xltplg;gl;L KOj;

jiuAk; ePuhy; %lr;nra;ag;gLk;. ,k;Kiwapy; epyj;ijj; jahu;gLj;Jtjw;fhd

Muk;gr; nryT FiwthFk;. Njitg;gLk; $ypahl; njhifAk; FiwthFk;.

mjpfkhd ePu; tPz;tpuakhjy; ,k;Kiwapd; ghjfkhd epiyahFk;. Neha;fs;>

gPilfs;> fistpijfs; Nghd;wd ,k;Kiwapy; guTk; tha;g;Gz;L.

2. fl;Lg;gLj;jg;gl;l ePu;g;ghrd Kiwfs;2. fl;Lg;gLj;jg;gl;l ePu;g;ghrd Kiwfs;2. fl;Lg;gLj;jg;gl;l ePu;g;ghrd Kiwfs;2. fl;Lg;gLj;jg;gl;l ePu;g;ghrd Kiwfs;2. fl;Lg;gLj;jg;gl;l ePu;g;ghrd Kiwfs;

,k;Kiwapy; gapUf;F toq;fg;gLk; ePu; Njitf;Nfw;gf; fl;Lg;gLj;jg;gLtjw;fhfr;

rhy;fs;> fl;Lf;fs; Nghd;w gy;NtW mikg;Gf;fs; Vw;gLj;jg;gLk;.

,k;Kiwiag; gpd;tUkhW cg gpupTfshfg; gpupf;fyhk;.

1. ghj;jp Kiwg;ghrdk; (jho;ghj;jp)

2. tuk;Grhy;; Kiw

3. epuw;ghrd Kiw

4. Nkhjpu mikg;GKiwg; ghrdk;

1. ghj;jp Kiwg;ghrdk; (jho;ghj;jpg; ghrdk;)1. ghj;jp Kiwg;ghrdk; (jho;ghj;jpg; ghrdk;)1. ghj;jp Kiwg;ghrdk; (jho;ghj;jpg; ghrdk;)1. ghj;jp Kiwg;ghrdk; (jho;ghj;jpg; ghrdk;)1. ghj;jp Kiwg;ghrdk; (jho;ghj;jpg; ghrdk;)

jiu rpW tl;ltbt tuk;Gfshfg; gpupf;fg;gLk;. ,e;j tl;ltbtg; ghj;jp;

Nghd;w rl;lf mikg;G> rJukhfTk; fhzg;glyhk;. epyk; rk jiuahff;

fhzg;glhjtplj;J> ePu;g;ghrdf; fhy;thapd; ,UGwKk; fhzg;gLk; epyk;

nghUj;jkhff; fl;Lf;fs; mikj;Jg; gpupf;fg;gLk;. ghj;jpfSs; ePiur; Nrutpl;L

kz;Zs; frpe;J nry;tjw;F tplg;gLk;.

ghj;jpfis ,ilapy; gpupg;gjw;fhf mikf;fg;gLk; tuk;Gfs; / fl;Lfs;

jw;fhypfkhditahf my;yJ Fiw jw;fhypfkhditahff; fhzg;glyhk;.
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xU Nghfj;Js; ghrdQ; nra;tjw;F

Vw ;wjhfj ; jw ;fhypf tuk ;Gfs ;

Mf;fg;gLk;. gy Nghfq ;fSf;Fg ;

gapu;r; nra;if Nkw;nfhs;tjhapd;

Fiw jw;fhypf tuk;Gfs; Mf;fg;gLk;.

new; nra;if eilngWk; taypy;

fhzg;gLk; tuk;Gfs;> fl;Lf;fs;> Fiw

jw;fhypfkhditahFk;. gpujhd

tha;f;fhy; %yKk; mjpypUe;J gpupe;J

nry;Yk; rpW tha;f;fhy;fs; %yKk;

epyj;jpw;F ePu; toq;fg;gLk;. ePNuhLk;

tha;f;fhy;fspy; Njitahd ,lq;fspy; jilia Vw;gLj;jp ghj;jpAs; ePu;g;ghrdj;ij

Vw;gLj;jyhk;. ePu; frpe;J nry;yy; mjpfkhdhy; mjw;Fg; nghUj;jkhd tha;f;fhy;fs;

mikg;gJ mtrpakhFk;. ghj;jpfspd; msT rpwpajhapd; FWfpa fhyj;Js;

ghrdj;ij Nkw;nfhs;syhk;. gokur;nra;ifapYk; new;nra;ifapYk; ,k;Kiwiag;

gad;gLj;jyhk;.

,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;

1. kl;lkw;w jiuapYk; rPuhd ghrdj;ij Nkw;nfhs;syhk;.

2. rpWtha;f;fhypd; %yKk; mjpf epyg;gug;gpw;F tpidj;jpwdhd ghrdj;ij

Nkw;nfhs;syhk;.

3. KO epyg;gug;gpw;Fk; ePu;g;ghrdQ; nra;ahJ jhtu Ntu;j;njhFjp gue;J

fhzg;gLk; gFjpf;F kl;Lk; ePu;g;ghrdQ; nra;J ePu; tpuakhtijj; jLf;fyhk;.

4. kz; ctu;epiy mjpfkhapd; mjid mfw;Wtjw;F ,k;Kiw Vw;wJ.

5. kio ehl;fspy; ghj;jpfspy; ePu; jq;fp tbtjdhy; ePNuhl;l %yk; vw;gLk;

kz;zupg;igf; fl;Lg;gLj;jyhk;.

,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;

1. tuk;Gfs; mikg;gjw;F mjpf ciog;G mtrpak;.

2. tuk;Gfs;> tha;f;fhy;fs; Nghd;wtw;Wf;fhff; $Ljyhd epyg;gug;Gj;

Njitg;gLtjdhy; gapu;r;nra;if epyg;gug;Gf; Fiwjy;.

3. ,ilg;gapu;r;nra;if nra;tJ fbdk;.

4. tuk;Gfs;> tha;f;fhy;fspy; ,ae;jpu%yk; fisfl;l rpukk; Vw;gly;.

5. epyk; mjpfkhf <ukhapd; jz;L> Ntu; vd;gd %ykhd Neha;fs;

guTtjw;fhd tha;g;G Vw;gLk;.

2. NkhjpuKiw ePu;g;ghrdk;2. NkhjpuKiw ePu;g;ghrdk;2. NkhjpuKiw ePu;g;ghrdk;2. NkhjpuKiw ePu;g;ghrdk;2. NkhjpuKiw ePu;g;ghrdk;

,J ghj;jpKiw ePu;g;ghrdj;ijg; ngUksT

xj;jjhFk;. gy;yhz;Lg; gapu;fshd kh> Njhil>

ehuj;ij> kuKe;jpupif Nghd;wtw;Wf;F ,k;Kiw

rpwe;jjhFk;. ,jd;NghJ kuj;ijr; Rw;wptu tisa

tbtpy; fhd; mikf;fg;gl;L mjD}Nl ePu; mDg;gg;gLk;.

cU 6.11 : NkhjpuKiw ePu;g;ghrdk;cU 6.11 : NkhjpuKiw ePu;g;ghrdk;cU 6.11 : NkhjpuKiw ePu;g;ghrdk;cU 6.11 : NkhjpuKiw ePu;g;ghrdk;cU 6.11 : NkhjpuKiw ePu;g;ghrdk;

fsj;Jf;F ePu; toq;Fk; fhy;tha;

Ngrpd;

Kiwg;

ghj;jp

gapu;

toq;fy; fhy;tha;

cU 6.10 : ghj;jp Kiw ePu;g;ghrdk;cU 6.10 : ghj;jp Kiw ePu;g;ghrdk;cU 6.10 : ghj;jp Kiw ePu;g;ghrdk;cU 6.10 : ghj;jp Kiw ePu;g;ghrdk;cU 6.10 : ghj;jp Kiw ePu;g;ghrdk;

gpujhd toq;fy;

fhy;tha;;

tha;f;fhy;

kuk;

fpis

tha;f;fhy;
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3. tuk;Grhy; Kiw3. tuk;Grhy; Kiw3. tuk;Grhy; Kiw3. tuk;Grhy; Kiw3. tuk;Grhy; Kiw

Kjypy; epyk; tuk;Grhy;fshf Mf;fg;gLk;. tuk;gpy; gapu;fs; ehl;lg;gl;Lr;

rhy;fspd; CNl ghrdQ; nra;ag;gLk;. tuk;gpy; xU gapu;tupir my;yJ gy gapu;

tupirfs; ehl;lyhk;. cyu;tya kz;zpy; ePu; frpjy; mjpfk;. vdNt> cyu;

tyaj;jpy; ghj;jpKiwg; ghrdj;ijtpl ,k;Kiw rpwe;jJ. rhy;fspD}lhfg; ghrdQ;

nra;ag;gLk; ePu; rhy;fspd; ,Ugf;fKk; frpe;J guTk;. ,k;Kiwapy; Fwpg;gpl;lsT

Neuk; rhy;fspd; Clhfg; ghrdk; nra;jy; mtrpak;.

ePu; mjpfk; ,Ug;gpd; vy;yhr; rhy;fspd; ClhfTk; ghrdQ; nra;ag;gLk;.

my;yJ xU rhiy tpLj;J kW rhypy; ghrdQ; nra;ag;gLk;. mLj;J> ghrdQ;

nra;Ak;NghJ Kd;du; ghrdQ; nra;ahjpUe;j rhypd; Clhfg; ghrdQ; nra;tu;.

,t;thW rhy;fis khw;wpkhw;wpg; ghrdQ; nra;jy; ,lk;ngWk;.

vy;yhr; rhy;fspD}lhfTk;

e P u ; g ; ghrdQ; nra ;Ak ;NghJ

tuk ;g pd ; ,UGwKk; cs;s

rhy;fspd; Clhf tuk;gpDs; ePu;

nghrpAk;. gpd;du; rhy;fspD}lhfg;

ghAk; ePu; fPo;Nehf;fpr; nrq;Fj;jhf

cwpQ;rg;gLk;. ,e;ePu; jhtuj;jpw;Fg;

gad;glhJ. kz; ntl;LKfj;jpy;

fPopwq;fpr; nry;Yk;. vdNt> vy;yhr;

rhy;fspD}lhfTk; ePu;g;ghrdk;

Nkw ;nfhs ;Sk ; NghJ e P u ;

tPz;tpuak; Vw;gLk;.

xU rhy; tpl;L kW rhypy; ePu;g;ghrdk; Nkw;nfhs;Sk;NghJ tuk;gpd; xU

gFjpf;F kl;Lk; ePu; fpilf;fg;ngWtjdhy; ,e;ePupy; ngUksT gf;fthl;by; tuk;gpDs;

cwpQ;rpf; nfhs;sg;gLk;. vdNt> ,k;Kiwapy; ghrdQ; nra;Ak;NghJ> vy;yhr;

rhy;fspd; ClhfTk; ghrdQ; nra;tijtplTk; ePu; 25% - 35% FiwthfNt

Njitg;gLtjhf mwpag;gl;Ls;sJ. ( Reddy kw;Wk; Reddi 1999) nkd;rha;thd

jiufspy; rkTauf;Nfhl;L Kiwapy; tha;f;fhy; mikg;gjdhy; kz;zupg;Gf;

fl;Lg;ghl;Lld; ePu;g;ghrdj;ij Nkw;nfhs;syhk;.

,k;Kiwapy; Vida ePu;g ;ghrd Kiwfistplr; rpy ed;ikfs;

fhzg;gLfpd;wd. gpujhdkhf ,k;Kiwapy; ePu; tbe;J nry;Yk; gug;G KOg;

gug;gpYk; miuthrp my;yJ fhy;thrpahFk;. vdNt> Mtpahjypdhy; Vw;gLk;

ePupog;Gf; FiwthFk;. NkYk;> ePu; Mtpahjyhy; kz;Nkw;gug;gpy; nghUf;F Vw;gLjy;

%yk; cz;lhFk; gpur;rpidAk; ,k;Kiwapy; Vw;glhJ. ,ilg;gz;gLj;jYk;

,yFthFk;.

,k;Kiwapd; gpujp$yq;fs;,k;Kiwapd; gpujp$yq;fs;,k;Kiwapd; gpujp$yq;fs;,k;Kiwapd; gpujp$yq;fs;,k;Kiwapd; gpujp$yq;fs;

1. ,k;Kiwapy; jiuapd; rha;T mjpfkhdhy; ePu;gha;e;J nry;Yk; Ntfk; mjpfupf;fr;

  rhypDs; kz;zupg;G Vw;gLk;.

2. tuk;Grhy;fs; mikg;gjw;fhd nryT mjpfkhFk;.

3. tuk;Gfspy; eltpayhj gapu;fSf;Fg; nghUj;jkw;wJ.

4. ePu;f; frpTj;jd;ik $ba kzy;kz; ,k;Kiwf;Fg; nghUj;jkw;wJ.

gapu;fs; jdptupirapy; elg;gl;Ls;sd

gapu;fspd; ,Utupirapy; elg;gl;Ls;sd

cU 6.12 : tuk;Grhy; ePu;g;ghrdKiwcU 6.12 : tuk;Grhy; ePu;g;ghrdKiwcU 6.12 : tuk;Grhy; ePu;g;ghrdKiwcU 6.12 : tuk;Grhy; ePu;g;ghrdKiwcU 6.12 : tuk;Grhy; ePu;g;ghrdKiw



284

04 . e puy ; e Pu ; g ; ghrdk ; 04 . e puy ; e Pu ; g ; ghrdk ; 04 . e puy ; e Pu ; g ; ghrdk ; 04 . e puy ; e Pu ; g ; ghrdk ; 04 . e puy ; e Pu ; g ; ghrdk ; (boarder Irrigation)

ePu; tbe;Njhlf;$bajhf epyk; rkhe;ju epuy;fshf> caukw;w tuk;Gfspd;

%yk; gpupf;fg;gLk;. mtw;wpf;fpilNa ePu; gha;e;Njhl tplg;gLk;. ePu; gha;e;NjhLk;

jpirapy; xNu rPuhd rha;T fhzg;gly; mtrpak;. ,k;Kiwapy; xNu rPuhd

Moj;jpy; ePu; toq;ff;$bajhf epuy;fs; Mf;fg;gly; Ntz;Lk;. Nkw;Gwkhf mike;j

tha;f;fhy; %yk; jdpj;jdpNa epuy;fSf;Fs; ePu; toq;fg;gLk;. ePu; toq;fg;gl;;lJk;

Kjypy; nry;Yk; ePu;> epuypd; fPo;g;gFjpia mile;jJk; toq;Fk; ePupd; msitf;

Fiwj;jy; Ntz;Lk;. ,jdhy; fPo;g;gFjpA+lhf ePu; tpuakhjNyh> my;yJ Nkw;gFjpf;F

mjpf ePu; toq;fg;glNyh ,lk;ngw khl;lhJ. ,k;Kiwapy; jw;fhypfkhf kz;kPJ

ePu; Njf;fg;gl;L me;ePu; kz;zpy; cwpQ;rg;gLtjw;F tplg;gLk;.

,k;Kiw nkd;,ioaikg;Gf; nfhz;l kz;zpw;F Vw;wJ. vdpDk;> kzw;

jd;ikahd kz;zpw;F Vw;wjd;W. epuy;fs; xOq;fw;w epiyaile;jhy; rPuhd ePu;

toq;fy; ,lk;ngwhJ. vdpDk;> ,ilg;gz;gLj;jy; eltbf;iffSf;F ,yFthjyhy;

,ae;jpuq;fisg; ghtpf;ff; $bajhfTk; ,Uf;Fk;.

,k;;Kiw Fiwthd ,ilntspapy; gapuplg;gLk; mtiuapdq;fs;> NfhJik>

ghu;yp Nghd;w gapu;fSf;F Vw;wJ. tsUk; gUtj;jpy; $Ljyhd msT ePu;

Njq;fpa epiyapy; fhzg;glNtz;ba ney; Nghd;w jhtuq;fSf;F ,k;Kiw

Vw;wjd;W.

,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;

1. epuy;fisf; Fiwe;j nrytpy; vspa cgfuzq;fisf; nfhz;L jahupj;Jf;

nfhs;syhk;.

2. ed;F jpl;lkpl;Lr; nra;ag;gbd; cau; ePu;g;ghrd tpidj;jpwidg; ngwyhk;.

3. jho; ghj;jpAld; xg;gpLk;NghJ Fiwe;jsT ciog;Ng ,jw;Fj; Njitg;gLk;.

4. $ba Nju;r;rpaw;wtu;fshYq;$lr; nraw;gLj;j ,aYk;.

,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;,k;Kiwapd; jPikfs;

1. ePu;f; frpjy; Ntfk; $ba kzy; kz;zpw;Fk; ePu;f; frpT kpfTk; Fiwthd

,Wf;fq;; $ba kz;Zf;Fk; ,k;Kiw Vw;wjy;y.

2. $basT ePu; tPz; tpuakhfyhk;.

3. kz;zupkhdk; mjpfkhfyhk;.

gpujhd

tha;f;fhy;

ga p u ;  ehl ; lg ;

gl;Ls;s epuy;

ca u k w ; w

tuk;Gfs;

cU 6.13 : epuy; ePu;g;ghrdk;cU 6.13 : epuy; ePu;g;ghrdk;cU 6.13 : epuy; ePu;g;ghrdk;cU 6.13 : epuy; ePu;g;ghrdk;cU 6.13 : epuy; ePu;g;ghrdk;
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1. jiuf;fPo;g; ghrdk;1. jiuf;fPo;g; ghrdk;1. jiuf;fPo;g; ghrdk;1. jiuf;fPo;g; ghrdk;1. jiuf;fPo;g; ghrdk;
kz;zpd; ,ioaikg;G> Ntu;

f hzg ; gLk ;  gFj p  vd ; gtw ;iwf ;
fUj;jpw;nfhz;L kz;gilf; $lhfr;
nraw;if Kiwapy; ePu;g;ghrdQ; nra;jy;
jiuf;fPo; ePu;g;ghrdj;jpd; Nehf;fkhFk;.
,t;thW toq;fg;gLk; ePu;> Ez;Jisr;
nraw ;ghLfs pdhy ; jhtuNtu ;fs ;
fhzg;gLk; gpuNjrj;ijr; nrd;wilAk;.
jpwe;j epiyapyhd tha;f;fhy;fs;>
epyj;Js; fhzg;gLk;. fw;fshyhd tha;f;fhy;fs; %yk; my;yJ epyj;Js; ,lg;gl;l
Jis nfhz;l Foha;fs; %yk; ePu;;g;ghrdQ; nra;ag;gLk;. jpwe;j epiyapYs;s
fhd;fnsdpy; mtw;wpd; Mok; 30 cm Kjy; 100cm f;F ,ilg;gl;ljhjy; Ntz;Lk;.

,k;Kiwahd ghrdj;jpy; kz;zpy; mbg;gFjp <ukhff; fhzg;gLk;. vdpDk;>
kz;zpd; Nkw;gil cyu;e;J fhzg;gLtjdhy; Mtpahjy; %yk; Vw;gLk; jhf;fk;
,opthdJ. Nky;kz; cyu;e;J fhzg;gLtjdhy; fisfspd; tsu;r;rpAk;
fl;Lg;gLj;jg;gLk;. ePu;> epyj;jpy; fpilahfTk;> NeuhfTk; nry;yf;$baJk;>
nghUj;jkhd ,ioaikg;G nfhz;lJkhd kz; ,k;Kiwf;F Vw;wJ.

,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;,k;Kiwapd; ed;ikfs;
1. Mokhd kz;zpy; ePu; fPo;Nehf;fp cwpQ;rg;gl;Lr; nry;tjdhy; Mokw;w

kz;zpw;F ,k;Kiw Vw;wJ.
2. epyf;fPo; Foha;j;njhFjpf;F mbapy; ePu; cl;Gfhj gilnahd;W fhzg;gLk;

kz;Zf;F ,g;ghrd Kiw kpfTk; Vw;wJ.
3. Mtpahf ,of;fg;gLk; ePupd; msT kpfTk; FiwthFk;.
4. ,k;Kiwapy; Nkw;wiug;gFjp jilfsw;Wf; fhzg;gLtjdhy; gapuplg;gLk;

gug;G mjpfkhFk;.
5. ePu; toq;fYf;fhf kw;iwa ghj;jpfspy; fhzg;gLk; tha;f;fhy;fs; nfhz;l

gpuNjrj;ij ,k;Kiwg;ghrdj;jpw;F cgNahfpf;fyhk;.

,k;Kiwapd,k;Kiwapd,k;Kiwapd,k;Kiwapd,k;Kiwapd; jPikfs;; jPikfs;; jPikfs;; jPikfs;; jPikfs;
1. Foha;fSf;Fk; mtw;iwg; nghUj;Jtjw;Fkhd nrytpdk; mjpfk;.
2. Foha;fSs; my;fhf;fs; tsu;e;J ePu;g;ghrdj;ijj; jil nra;Ak;.
3. ,ae;jpuq;fs; %yk; Mokhfg; gz;gLj;Jk;NghJ Foha;fs; Nrjkilayhk;.
4. $Ljyhd ctu;j;jd;ik fhzg;gLk; ePupy; ,g;ghrdKiwiar; nra;a ,ayhJ.

02. Fl ePu;g;ghrdk;02. Fl ePu;g;ghrdk;02. Fl ePu;g;ghrdk;02. Fl ePu;g;ghrdk;02. Fl ePu;g;ghrdk;
kl;ghidfs; %yk; ePu; toq;fYk; jiuf;fPo;
ghrdj;jpylq;Fk; . ,k;Kiwapy; jhtuj;j pd ;
Ntu;j ;njhFjp fhzg;gLk; ,lj;jpy; kl;Flk;
Gijf;fg;gl;L mjDs; ePu; epug;gg;gLk;. kz;ghidapy;
fhzg;gLk; Ez;JisfSf;F Clhf ePu; kz;zhy;
cw pQ ;rg ; gl ;L g pd ;du ; me ;e P u ;  Ntu ;fshy ;
mfj;JwpQ;rg;gLk;. ntw;wpiy> kpsF Nghd;w
gapu;fSf;F cyu;fhyq;fspy; ePu; toq;Ftjw;F
,k;Kiw gad;gLj;jg;gLfpd;wJ. ,k;Kiwapy; ePu;
nkJnkJthf kz;zpy; Nru;tjdhYk; Njitahd

,lj;jpy; kl;LNk ghrdk; nra;ag;gLtjdhYk; kpff;Fiwe;jsT ePNu Njitg;gLk;.
kz; ghidapy; fhzg;gLk; ePu; FiwAk;NghJ kPz;Lk; ePu; Cw;w Ntz;Lk;.
Esk;Gfs; ngUFtijj; jLg;gjw;fhf ePu; epug;gpa ghidfis %bitj;jy; Ntz;Lk;.
ghidapd; xU gf;fkhf kl;LNk ePu; cwpQ;rg;gl Ntz;bd; ePu; cwpQ;rg;glhj
gf;fj;jpw;F jhu; my;yJ nyf;fu; ngapd;l; G+Rjy; Ntz;Lk;.

cU 6.15 : Fl ePu;g;ghrdkcU 6.15 : Fl ePu;g;ghrdkcU 6.15 : Fl ePu;g;ghrdkcU 6.15 : Fl ePu;g;ghrdkcU 6.15 : Fl ePu;g;ghrdk ;

mfyk; Fiwthd Mokhd

tha;f;fhy;fs;

cU 6.14 : jiuf;fPo; ePu;g;ghrdkcU 6.14 : jiuf;fPo; ePu;g;ghrdkcU 6.14 : jiuf;fPo; ePu;g;ghrdkcU 6.14 : jiuf;fPo; ePu;g;ghrdkcU 6.14 : jiuf;fPo; ePu;g;ghrdk;

Ez;Jis nfhz;l Foha;
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3. Ez; ePu;g;ghrdk;3. Ez; ePu;g;ghrdk;3. Ez; ePu;g;ghrdk;3. Ez; ePu;g;ghrdk;3. Ez; ePu;g;ghrdk;
,J ,lj;Jf;Fupa ePu ;g ;ghrdk; (localized irrigation); mKf;fj;jpd; fPohd

ePu;g;ghrdk;  (pressurized irrigation) vd ,uz;L tifg;gLk;.

jpl;lkplg;gl;l Foha;j;njhFjpiag; gad;gLj;jpg; gapupd; Njitf;F Vw;wthwhd
msTila ePiu kz;zpd; Fwpg;gpl;l gFjpf;F mKf;fj;jpD}Nl toq;Fjy; Ez;
ePu;g;ghrdj; njhopDl;gj;jpd; mbg;gil ,ay;ghFk;.

gapupd; ehshe;j tsu;r;rpiar; rpwg;ghfg; NgZtjw;Fj; NjitahdsT
ePiuj; jlq;fypd;wp mfj;JwpQ;rj;jf;fjhf gapupd; Ntu;j;njhFjpf;F mz;ikapy;
cs;s kz;iz taw;nfhs;sT epiyapy; NgZtNj Ez;ePu;g;ghrdj;jpd; mbg;gil
Nehf;fkhFk;.

Ez; ePu;g;ghrd Kiwfs;Ez; ePu;g;ghrd Kiwfs;Ez; ePu;g;ghrd Kiwfs;Ez; ePu;g;ghrd Kiwfs;Ez; ePu;g;ghrd Kiwfs;

,J ,uz;L tifg;gLk;.
01. Jsp ePu ;g ;ghrdk; (drip method of irrigation)

02. J}ty; ePu ;g ;ghrdk; (sprinkler method of irrigation)

JspKiwg; ghrdk;JspKiwg; ghrdk;JspKiwg; ghrdk;JspKiwg; ghrdk;JspKiwg; ghrdk;
,k;Kiwapy; Foha;fs; %yk; tUk; ePu;> jhtuj;jpd; Ntu;j;njhFjpaUNf

Jspj;Jspahf tplg;gLk;. Jspj;Jspahf ePu; ntspNaw Ntz;Lnkdpy; FohapD}lhf
ePu; Fiwe;j mKf;fj;jpy; nrYj;jg;gly; Ntz;Lk;. fd;Wfs; mUNf ePu;j;Jspfs;
ntspNaWtjw;F ePu;f;fhypfs; (emitter) ,y;yhtpby; Fohapd; gf;fkhfj; Jisaply;
%ykhfTk; Jspg;ghrdj;ij Nkw;nfhs;syhk;. Jspg;ghrdj;jpd; %yk; jhtuq;fSf;F
ePu; toq;Fk;> Jsp ePu;g;ghrdj; njhFjpnahd;W cU 6.16,y; fhl;lg;gl;Ls;sJ.

ngUk;ghYk; nghypj;jPd; $lhuq;fspy; eilngWk; gapu;r;nra;ifapy; ,k;Kiw
ifahsg;gLfpd;wJ. nghypj;jPd; ,y;yj;Js; mjpfkhfj; njhq;Fk; igfs;> FWf;fhf
itf;fg;gl;l igfs; vd;gtw;wpy; gapu;r;nra;if eilngWk;.

JspKiw ePu;g;ghrdj;jpd; mD$yq;fs;JspKiw ePu;g;ghrdj;jpd; mD$yq;fs;JspKiw ePu;g;ghrdj;jpd; mD$yq;fs;JspKiw ePu;g;ghrdj;jpd; mD$yq;fs;JspKiw ePu;g;ghrdj;jpd; mD$yq;fs;

1. kz;zpd; gug;gpy; ePu;tbe;Njhlhj fhuzj;jhy; kz;zupg;G Vw;glhJ.

2. Ntu;j;njhFjpf;F kl;LNk ePu; toq;fg;gLtjdhy; ,k;Kiwapy; ePu; kpfTk;

rpf;fdkhfg; ghtpf;fg;gLk;.

3. ,k;Kiwg; ghrdj;jpw;fhd nryT J}ty; ghrdKiwia tplf; FiwthFk;.

4. Ntu;j;njhFjpr; #oy; vg;NghJk; fsf;nfhs;epiyapNy fhzg;gLtjdhy;

jhtu tsu;r;rpAk;> mWtilAk; mjpfkhFk;.

gpujhd Foha;

kzy; tbg;ghd;

ePu; Kjy; / fpzW

ePu;f;fhyp

gf;ff; Foha;fs;

cU 6.16 : JspKiw ePu;g;ghrdj; njhFjpcU 6.16 : JspKiw ePu;g;ghrdj; njhFjpcU 6.16 : JspKiw ePu;g;ghrdj; njhFjpcU 6.16 : JspKiw ePu;g;ghrdj; njhFjpcU 6.16 : JspKiw ePu;g;ghrdj; njhFjp
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5. ePu; toq;Ftjw;Fj; Njitahd mKf;fk; Fiwthfj; Njitg;gLtjdhy;

mjw;fhfr; nrythFk; rf;jp tsKk; FiwthFk;.

6. MtpAapu;g;G %yk; Vw;gLk; ePu; tpuaKk; FiwthFk;.

7. kz; Nkw;gil cyu;e;j epiyapy; fhzg;gLtjdhy; fis tsu;r;rpAk;

FiwthFk;.

8. rha;thd kw;Wk; fhw;W mjpfkhd gpuNjrq;fSf;Fk; Vw;wJ.

9. ePUld; kz;Zf;F cuq;fis Nru;f;ff; $bajhftpUf;Fk;.

10. Copau; NjitAk; FiwthFk;.

,k;Kiwapy; fhzg;gLk; gpujp$yq;fs;,k;Kiwapy; fhzg;gLk; gpujp$yq;fs;,k;Kiwapy; fhzg;gLk; gpujp$yq;fs;,k;Kiwapy; fhzg;gLk; gpujp$yq;fs;,k;Kiwapy; fhzg;gLk; gpujp$yq;fs;

1. ePupy; fhzg;gLk; fopTfspdhy; ePu;f;fhypapy; ePu; ntspahFk; Jthuq;fs;

milglyhk;.

2. jhtu Ntu;fs; fPo;Nehf;fp tsuhky; Nky; kz;gilia Nehf;fpg; gue;J

Mokw;wjhf fhzg;gLtjdhy; jhtuq;fs; fhw;W> Nfhil Nghd;wtw;wpw;F

<LnfhLj;jy; FiwT.

Fkpo; Kiw ePu;g;ghrdk; Fkpo; Kiw ePu;g;ghrdk; Fkpo; Kiw ePu;g;ghrdk; Fkpo; Kiw ePu;g;ghrdk; Fkpo; Kiw ePu;g;ghrdk; (bubble irrigation)

Jsp ePu;g;ghrd Kiwapd; khw;W Kiwahff; Fkpo; ePu;g;ghrdk; fhzg;gLfpwJ.

,k;Kiwapy; kz; Nkw;gug;gpy; fhzg;gLk; fpilahd Foha;fSld; nrq;Fj;jhd

Foha;fs; jhtuj;jpd; mUNf nghUj;jg;gl;L ePu;j;Jspfs; Fkpo;fshf tba tplg;gLk;.

,k;Kiw gy;yhz;Lg; gog;gapu;fSf;F kpfTk; Vw;wJ. vdpDk;> ePu; ntspNaWk;

Foha;g;gFjpapy; milg;Gfs; Vw;glf;$lhJ. Fkpo; ePu;g;ghrd Kiwapd; glnkhd;W

fPNo jug;gl;Ls;sJ.

J}ty; ePu;g;ghrdk;J}ty; ePu;g;ghrdk;J}ty; ePu;g;ghrdk;J}ty; ePu;g;ghrdk;J}ty; ePu;g;ghrdk;

,k;Kiwapy; jhtuj;jpd;
kPJ ePu; $ba tpirapy;
t p r p wg ; gLk ; .  mj pf
tpirapy; ePu; gPr;RKid
nahd;wpd; cjtpahy;
tprpwg;gLk;. tprpwy; ghrd
Kiwapy; gpujhd mk;
rkhf ePu;g;gk;gp> gpujhd
Foha;> gf;ff;Foha;fs;>
epiyf;Fj;Jf; Foha;fs;>
g P r ; RKid vd ; gd
fhzg;gLk;.

epiyf;Fj;jhd

Fohapd; cauj;ij

khw;wQ;

nra;af;$ba

jhftpUf;Fk;

jhq;F jb

Foha;j;jpUF

ePu;j;Jsp ntspNawy;

gpsh];upf; my;yJ my;fjPd; Foha;fs;

cU 6.17 : Fkpo;Kiw ePu;g;ghrdk;cU 6.17 : Fkpo;Kiw ePu;g;ghrdk;cU 6.17 : Fkpo;Kiw ePu;g;ghrdk;cU 6.17 : Fkpo;Kiw ePu;g;ghrdk;cU 6.17 : Fkpo;Kiw ePu;g;ghrdk;

gPr;R
Kid

epiyf;Fj;Jf; Foha;fs;

fpilf; Foha;fs;

gpujhd Foha;

ePu; Kjy;

ePu;g;gk;gp

mb thy;T

cU 6.18 : tprpwy; ePu;g;ghrdkcU 6.18 : tprpwy; ePu;g;ghrdkcU 6.18 : tprpwy; ePu;g;ghrdkcU 6.18 : tprpwy; ePu;g;ghrdkcU 6.18 : tprpwy; ePu;g;ghrdk;
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gk;gpfspd; %yk; mjpf tpirapdhy;
nrYj;jg;gLk; ePu; gpujhd FohapD}lhfg;
gf;ff;FohAl; nrd;W epiyf;Fj;jhd
Fohapd; cr;rpapy; nghUj;jg;gl;Ls;s
g Pa ;r ;RKid %yk; tpr pwg ;gLk ; /
ntspahFk; ePupd; mKf;f tpir
fhuzkhfg; gPr;RKid RoYk; NghJ
ePu; Rw;wptu tprpwg;gLk;.

epiyf;Fj;jhd Fohapd; cauk;
gapuplg;gl;Ls;s gapupd; mbg;gilapy;
khWgLk;. mJ jhtuj;jpd; cr;rsT
cauj;ij tplr; rw;W caukhf

mikjy; Ntz;Lk;. gPr;RKid %yk; tprpwg;gLk; ePupd; J}uk;> ePupd; tpir>
gPr;RKid RoYk; Ntfk; vd;gtw;iwg; nghWj;J khWgLk;. gapu;nra; jiuapy;
vy;yh ,lj;jpYk; xNu rPuhd Kiwapy; ePu;g;ghrdk; eilngWtjw;F Vw;wjhfg;
gPr;R KidfSf;F ,ilNa fhzg;gLk; J}uk; jPu;khdpf;fg;gLk;.

ePiu ntspNaw;Wtjw;fhfg; gy;NtW gPr;RKidfs; cgNahfpf;fg;gLk;. tprpwy;
Kiw %yk; ePu;g;ghrdk; nra;ag;gLtij NkNyAs;s cUtpy; mtjhdpf;fyhk;.

J}ty; ePu;g;ghrd Kiwapd; mD$yq;fs;J}ty; ePu;g;ghrd Kiwapd; mD$yq;fs;J}ty; ePu;g;ghrd Kiwapd; mD$yq;fs;J}ty; ePu;g;ghrd Kiwapd; mD$yq;fs;J}ty; ePu;g;ghrd Kiwapd; mD$yq;fs;

1. Foha;fspD}lhf ePu; nrYj;jg;gLtjdhy; gapu;nra;jiuf;F Kd;djhd ePu;;
tpuak; kpff; FiwthFk;

2. gapu;nra;;jiu KOf;f xNu rPuhd ghrdj;ij Nkw;nfhs;syhk;.
3. jiuNky;ghrd Kiwfistplf; Fiwthd msT ePNu mtrpakhFk;.
4. ePu; gPr;RKid %yk; tprpwg;gLtjdhy; kz; Nrwhjy; eilngwhJ.
5. Nky;kz;Zf;F Vw;gLk; jhf;fk; Fiwtjdhy; kz;zupg;G epfokhl;lhJ.
6. ePu;f;frpT $ba kzy; kz;zpw;F ,k;Kiw nghUj;jkhdJ.
7. ,k;Kiwf;fhf epyj;ij kl;lg;gLj;j Ntz;ba mtrpakpy;iy.
8. rha;thd jiufspYk; $l ,k;Kiwia cgNahfpf;fyhk;.
9. kz; <ug;gjd; njhlu;r;rpahfg; Ngzg;gLtjdhy; jhtu tsu;r;rpAk;

mWtilAk; mjpfkhFk;.
10. jput cuq;fs;> gPilehrpdpfs; Nghd;wtw;iwAk; ,k;Kiw %yk; tprpw

Kbtjdhy; mjw;fhf Vw;gLk; nryT FiwAk;.

J}ty; ePu;g;ghrd Kiwapd; gpujp$yq;fs;J}ty; ePu;g;ghrd Kiwapd; gpujp$yq;fs;J}ty; ePu;g;ghrd Kiwapd; gpujp$yq;fs;J}ty; ePu;g;ghrd Kiwapd; gpujp$yq;fs;J}ty; ePu;g;ghrd Kiwapd; gpujp$yq;fs;

1. mjpf fhw;Wf; nfhz;l gpuNjrq;fSf;F ,J Vw;wjd;W.
2. ,jw;fhf mjpf tpir %yk; ePu; nrYj;jg;glNtz;bapUg;gjdhy; mjw;fhd

vupnghUs; kw;Wk; kpd;rhur; nryT Vw;gLk;.
3. J}ty; ePu;g;ghrdj; njhFjpnahd;iw mikg;gjw;fhd Muk;gr; nryT

mjpfkhFk;.
4. G+f;fspd; kfue;j kzpfs; fOtpr; nry;yg;gLtjdhy; mWtil FiwAk;.
5. fopTg;nghUl;fs; nfhz;l ePu; gha;r;rg;gbd;> mit gPr;RKidia milj;J

tplf;$Lk;.

cU 6.19 : gPr;RKidfisg; nghUj;jf;$bacU 6.19 : gPr;RKidfisg; nghUj;jf;$bacU 6.19 : gPr;RKidfisg; nghUj;jf;$bacU 6.19 : gPr;RKidfisg; nghUj;jf;$bacU 6.19 : gPr;RKidfisg; nghUj;jf;$ba

Kiwfs;Kiwfs;Kiwfs;Kiwfs;Kiwfs;

jiu kl;lk;
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     6.5 ePu;g;ghrd tpidj;jpwidf; fzpj;jy;6.5 ePu;g;ghrd tpidj;jpwidf; fzpj;jy;6.5 ePu;g;ghrd tpidj;jpwidf; fzpj;jy;6.5 ePu;g;ghrd tpidj;jpwidf; fzpj;jy;6.5 ePu;g;ghrd tpidj;jpwidf; fzpj;jy;

gapu;r;nra;iff;F ePu;g;ghrdk; ,d;wpaikahjJ. cyfpy; epfOk;; fhyepiy
khw;wq;fSf;Nfw;g> ePu;g;ghrdQ;; nra;a Ntz;ba epyj;jpd; msT ehSf;Fehs;
mjpfupj;J tUfpd;wJ. NkYk;> mjpfupj;JtUk; rdj;njhiff;fhd Njitfis
epiwT nra;tjw;fhf mjpfkhd ePu; Njitahf cs;sJ. gz;ilf;fhyj;jpy;
ePu;g;ghrdj;Jf;nfdg; gad;gLj;jg;gl;l ePiu> jw;NghJ gy;NtW khw;Wj; NjitfSf;Fk;
gad;gLj;jg;glNtz;ba epiy cUthfpAs;sJ. NkYk;> ePUf;fhd nryT
ehSf;Fehs; mjpfupj;Jr; nry;tjhy;> ghrdePiur; rpf;fdkhfg; gad;gLj;jg; Ntz;ba
epiy cUthfpAs;sJ. ‘ePu;g;ghtidapy; tpidj;jpwd;’ vDk; vz;zf;fU
Kf;fpaj;Jtk; ngWtjw;fhd fhuzk; ,JthFk;. ,J njhlu;ghf mwpe;J itj;jpUf;f
Ntz;ba Kf;fpakhd rpy tplaq;fs; cs;sd.

1. ePu;g;ghrdj; Njitiag; gw;wp mwpe;J nfhs;sy;.
2. ePu;g;ghrdk; nra;a Ntz;ba re;ju;g;gq;fisj; jPu;khdpj;jy;
3. ePu;g;ghrd tpidj;jpwid Nkk;gLj;Jtjw;fhd cj;jpfis mwpe;J

nfhs;sy;

ePu;g;ghrdj; Njitiaf; fzpj;jy;ePu;g;ghrdj; Njitiaf; fzpj;jy;ePu;g;ghrdj; Njitiaf; fzpj;jy;ePu;g;ghrdj; Njitiaf; fzpj;jy;ePu;g;ghrdj; Njitiaf; fzpj;jy;
,jw;fhf 3.2Mk; mj;jpahaj;jpy; ‘kz;zPu;’ gw;wpf; fw;w ghlj;ij epidT

$uy; mtrpakhFk;. ePu;g;ghrdj; Njitia ,uz;L tpjkhff; fzpf;fyhk;.

1. Njwpa ePu;g;ghrdj; Njit
2. nkhj;j ePu;g;ghrdj; Njit

1. Njwpa ePu;g;ghrdj; Njit1. Njwpa ePu;g;ghrdj; Njit1. Njwpa ePu;g;ghrdj; Njit1. Njwpa ePu;g;ghrdj; Njit1. Njwpa ePu;g;ghrdj; Njit
Fwpj;jnthU kz;iz> mJ fhzg;gLk; epiyapypUe;J> mk;kz;zpd; xU

Fwpj;j Mok; tiuapYs;s kz;gilia> fsf;nfhs;ssT (kz;lyf;nfhs;ssT)
epiy tiuapy; ,l;Lr; nry;tjw;fhf> Gwj;NjapUe;J toq;f Ntz;ba ePupd;
msit caukhff; fhl;LtNj ,jd; %yk; fUjg;gLtjhFk;.

I n = Njwpa ePu;g;ghrdj;Njit - ,J nrd;upkPw;wupy; jug;gLk;.
F C W = fsf;nfhs;ssT (kz;lyf;nfhs;sstpy;) ePu;r;rjtPjk;

(<u;itkhd ePu; tpfpjkhf Gravimetric)

W I W = ePu;g;ghrdk; nra;Ak; kz;zpy; mlq;fpAs;s <u;g;Gkhd ePupd; msT
(tpfpjkhf) thlw;Fzfj;Jf;F Kd;du; kPz;Lk; ePu;g;ghrdk;
nra;ag;gLfpd;wikahy;> kz; fhzg;gLk; epiyapy; mjd; ePu;r;rjtPjk;
,q;F Fwpf;fg;gLk;.

P = kz;zpd; Njhw;w mlu;j;jp (myF njhlu;ghd gpur;rpidiaj;
jtpu;g;gjw;fhfj; Njhw;wj; jd;dPu;g;G gad;gLj;jg;gLk;)

d = Ntu; tyaj;jpd; Mok; (kz;gilapd; Mok; nrd;upkPw;wu;fspy;)

cjhuzk;
ghrpg;gaWg; gapupd;> Ntu;j;njhFjpapd; Mok; 60 cm ck;> kz;zpd; Njhw;w mlu;j;jp
1.2 g/cm

3
 ck;> ePu;g;ghrdk; nra;Ak; re;ju;g;gj;jpy; kz;zpd; <uypg;Gr; rjtPjk; 12%

ck;> kz;lyf; nfhs;sstpy; (fsf;nfhs;sstpy;) <uypg;Gr; rjtPjk; 26% ck;
Mapd;> Njwpa ePu;j;Njitiaf; fzpf;Ff.
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Njwpa ePu;g;ghrdj; Njitiag; gpd;tUk; rkd;ghl;bd; %yKk; Jzpayhk;.

I n = (Fcv - WPv) x d x D my;yJ

I n = (Fcv - WPw) x p x d x D

F c v = kz;lyf; nfhs;sstpd;NghJ fdkhd ePu; (tpfpjkhf)

W P v = thlw;Fzfj;jpd;NghJ fdkhdePu; (tpfpjkhf)

D = FiwghL (tpfpjkhf)

W P W = thlw;Fzfj;jpd;NghJ <u;itkhd ePu; (tpfpjkhf)

F c w = kz;lyf; nfhs;sstpd; NghJ <u;itkhd ePu; (tpfpjkhf)

Nkw ; gb rkd ; g hLfs py ;  Fcv, WPv, Fcw, WPW vd ; gtw ;iwr ;  rkt Pjkhff ;

nfhs;Nthkhapd;> mr;rkd;ghl;il 100 My; tFj;jy; Ntz;Lk;.

cjhuzk; : In   =   (Fcv %  - Wpv %)  x  d x D

100

02. nkhj;j ePu;g;ghrdj; Njit02. nkhj;j ePu;g;ghrdj; Njit02. nkhj;j ePu;g;ghrdj; Njit02. nkhj;j ePu;g;ghrdj; Njit02. nkhj;j ePu;g;ghrdj; Njit
kz;iz> (fsf;nfhs;ssT epiyapy;) kz;lyf; nfhs;sstpy; NgZtjw;fhf

toq;f Ntz;ba ePupd; msNt nkhj;j ePu;g;ghrdj; Njit vd;gjhy; fUjg;gLfpd;wJ.
vdpDk;> ve;jnthU ePu ;g ;ghrdj; njhFjpNah gapu ;nra; epyNkh 100 %

tpidj;jpwdhdjy;y. vdNt Njwpa ePu;g;ghrdj; Njitia tplf; $Ljyhf NkYk;
XusT ePiu toq;FtJ mtrpakhFk;. mt;thwhf toq;f Ntz;ba nkhj;j ePupd;
msNt nkhj;j ePu;g;ghrdj; Njit vdg;gLfpd;wJ.

nkhj;j ePu;g;ghrdj;  =  Njwpa ePu;g;ghrdj; Njit  +   ,oe;j nkhj;j ePupd; msT
      Njit

,jid kw;WnkhU tpjkhfTk; fhl;lyhk;.

ePu;g;ghrdj; njhFjpapd; tpidj;jpwd; 75 % Mapd;>

Njwpa ePu;g;ghrdj; Njit
ePu;g;ghrdj; Njit  =

ePu;g;ghrd tpidj;jpwd;
cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :

Njwpa ePu;g;ghrdj; Njit = 12 cm

,oe;j ePupd; msT = 4 cm

nkhj;j ePu;g;ghrdj; Njit = 12 + 4 = 16 cm

In  =  (Fcw  -  WIw  )  x  P  x d

100

 =   (26 - 12)  x 1.2 x 60cm

          100

 =     10.08cm
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cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :cjhuzk; :
Njwpa ePu;g;ghrdj; Njit = 12 cm

ePu;g;ghrd tpidj;jpwd; = 75 %

nkhj;j ePu;g;ghrdj; Njit = Njwpa ePu;g;ghrdj; Njit
  ePu;g;ghrd tpidj;jpwd;

ePu;g;ghrd ,ilntspiaj; jPu;khdpj;jy;ePu;g;ghrd ,ilntspiaj; jPu;khdpj;jy;ePu;g;ghrd ,ilntspiaj; jPu;khdpj;jy;ePu;g;ghrd ,ilntspiaj; jPu;khdpj;jy;ePu;g;ghrd ,ilntspiaj; jPu;khdpj;jy;
ePu;g;ghrdj;jpd;NghJ ePu; toq;f Ntz;ba Neu Mapilia tpsq;fpf;nfhs;tJ
mtrpakhFk;. Fiwe;j Neu Mapilfspy; ePu; gha;r;Rtjhy; ePu; tPz; tpuakhFk;.
mj;NjhL ePu;tbg;G FiwtilAk;> Neha;fs; ngUFk;> Nghrizf;$Wfs; tPz;
tpuakhFk;> Neha;f;fpUkpfs; ngUf;fkilAk;. vdNt> cupa re;ju;g;gj;jpy; cupa
msTf;F ePu;gha;r;RtJ Kf;fpakhdjhFk;.

ePu;g;gha;r;ry; Neu Mapiliaj; jPu;khdpf;Fk; Kiwfs;ePu;g;gha;r;ry; Neu Mapiliaj; jPu;khdpf;Fk; Kiwfs;ePu;g;gha;r;ry; Neu Mapiliaj; jPu;khdpf;Fk; Kiwfs;ePu;g;gha;r;ry; Neu Mapiliaj; jPu;khdpf;Fk; Kiwfs;ePu;g;gha;r;ry; Neu Mapiliaj; jPu;khdpf;Fk; Kiwfs;
1. kz;zpd; <uypg;Gj;jd;ikiaf; ftdj;jpw;nfhz;L ePu;g;ghrdQ; nra;jy;.
2. gapiu xU Fwpfhl;bahfg; gad;gLj;jy;.

1. kz;zpd; <uypg;Gj; jd;ikiaf; fUj;jpw;nfhz;L ePu;g;ghrdk; nra;jy;1. kz;zpd; <uypg;Gj; jd;ikiaf; fUj;jpw;nfhz;L ePu;g;ghrdk; nra;jy;1. kz;zpd; <uypg;Gj; jd;ikiaf; fUj;jpw;nfhz;L ePu;g;ghrdk; nra;jy;1. kz;zpd; <uypg;Gj; jd;ikiaf; fUj;jpw;nfhz;L ePu;g;ghrdk; nra;jy;1. kz;zpd; <uypg;Gj; jd;ikiaf; fUj;jpw;nfhz;L ePu;g;ghrdk; nra;jy;
ePu;g;ghrdf; Nfhl;ghl;bd;gb> kz;lyf; nfhs;ssTf;Fk;> thlw;Fzfj;Jf;Fk;
,ilapyhd ePNu gapu;fshy; ngwj;jf;f ePuhFk;. kz;lyf; nfhs;sstpy; cs;s
ePu;> thlw;Fzfj;ij miltjhy; jhtuq;fshy; ngwj;jf;f epiyapy; mk;kz;zpy;
mlq;fpAs;s ePu; Kbtile;J> gapu; epue;jukhfr; NrjkilAk; epiyia mila
,lKz;L.

vdNt> rpwg;ghf kz;lyf; nfhs;ssTf;Fk; thlw;Fzfj;Jf;Fk; ,ilapyhd
ePupdhy; jPu;khdpf;fg;gLk;. Fiwghl;L kl;lk; ePq;fpaTld; kPz;Lk; kz;lyf;nfhs;ssT
tiuapy; ePu;toq;FtJ mtrpakhFk;. ,e;j epiyiaf; fz;lwptjw;fhf kz;zpd;
<uypg;igj; JzpAk; ahNjDk; xU Kiwiag; gad;gLj;jyhk;. ,e;j epiyahdJ>
gapUf;Fk; gapupd; tsu;r;rpg; gUtj;Jf;Fk; Vw;g NtWgLk;.

Kjypy; gapu;nra; epyj;jpd; kz;lyf; nfhs;sstpYk; thlw; Fzfj;jpYk;
<uypg;Gr; rjtPjj;ijf; fz;lwpjy; Ntz;Lk;. ePu;g;ghrdk; nra;a Ntz;ba gapu;epyj;jpd;
<uypg;Gr; rjtPjj;ij ahNjDk; Kiwapy; fz;lwpe;J> jPu;khdpf;Fk; Fiwghl;L
kl;lk; tiuapy; ePupd; msT Fiwtile;jJk; ePu;g;ghrdk; nra;a Ntz;ba
re;ju;g;gj;ijj; jPu;khdpf;fyhk;.

gapiu xU Fwpfhl;bahfg; gad;gLj;jy;gapiu xU Fwpfhl;bahfg; gad;gLj;jy;gapiu xU Fwpfhl;bahfg; gad;gLj;jy;gapiu xU Fwpfhl;bahfg; gad;gLj;jy;gapiu xU Fwpfhl;bahfg; gad;gLj;jy;
,jid ,uz;L tpjq;fspy; nra;ayhk;.
1. kz;> kzy; fye;j rpWghj;jp Kiw1. kz;> kzy; fye;j rpWghj;jp Kiw1. kz;> kzy; fye;j rpWghj;jp Kiw1. kz;> kzy; fye;j rpWghj;jp Kiw1. kz;> kzy; fye;j rpWghj;jp Kiw

gapu;epyj;jpy; (fsj;jpy;) Vwj;jho 1m x 1m x 1m msTila xU Fopiaj;
Njhz;b> mg;Gwg;gLj;jpa kz;Zld; Nkyjpfkhf 5 % kzy; Nru;j;J
mk;kz;izf;nfhz;L Fop kPz;Lk; epug;gg;gLk;. me;epyg;gFjpf;F Xu;
milahskpl;Lg; nghJthd Kiwapy; kz;izg; gz;gLj;jpg; gapu;r;nra;if
Nkw;nfhs;sg;gLk;. ,g;gFjpapy; tsUk; gapu;j;jhtuq;fs; Vida gFjpfspy;
tsUk; gapu;j; jhtuq;fis tpl tpiuthf thLtijf; fhzyhk;. ,t;thwhf
thLtij mtjhdpj;jTld; Xl;Lnkhj;jkhf KOg; gapu; nra;epyj;Jf;Fk; ePu;g;ghrdk;
nra;ag;gLk;.
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2. cr;r jhtu mlu;j;jp nfhz;l ghj;jpKiw2. cr;r jhtu mlu;j;jp nfhz;l ghj;jpKiw2. cr;r jhtu mlu;j;jp nfhz;l ghj;jpKiw2. cr;r jhtu mlu;j;jp nfhz;l ghj;jpKiw2. cr;r jhtu mlu;j;jp nfhz;l ghj;jpKiw

nghJthd Kiwapy; kz;izg; gz;gLj;jp 1m x 1m msTila rJutbt

epyg;gug;gpy; ruhrup ehw;W mlu;j;jpiatpl ,uz;L klq;F mlu;j;jpapy; ehw;Wf;fs;

jhgpf;fg;gLk;. mg;gFjpapy; MtpAapu;g;Gf; $Ljyhf epfo;tjhy; gapu; ehw;Wf;fs;

Vida gFjpapy; tsUk; ehw;Wf;fis tpl tpiuthf thLk;. mt;thwhf

thLk; epiyapy; xl;Lnkhj;jg; gapu;r;nra;if epyj;Jf;Fk; ePu;g;ghrdk; nra;ag;gLk;.

ePu;g;ghrd Neu Mapiliaf; fzpj;jy;ePu;g;ghrd Neu Mapiliaf; fzpj;jy;ePu;g;ghrd Neu Mapiliaf; fzpj;jy;ePu;g;ghrd Neu Mapiliaf; fzpj;jy;ePu;g;ghrd Neu Mapiliaf; fzpj;jy;

Njwpa ePu;g;ghrdj; Njit (mm)

ePu;g;ghrd Neu Mapil =

(ehs;fs;) gapupd; ePu;j; Njit (mm/d)

ET
C
 = gapupd; MtpahjyhtpAapu;g;G)

ePu;g;ghrd tpidj;jpwd;ePu;g;ghrd tpidj;jpwd;ePu;g;ghrd tpidj;jpwd;ePu;g;ghrd tpidj;jpwd;ePu;g;ghrd tpidj;jpwd;
ePu;g;ghrd tpidj;jpwd; vd;gJ gha;r;rpa nkhj;j ePupy; vt;tsitg; gapu; gad;gLj;Jk;
vd;gij mwptjw;Fupa xU KiwahFk;. ghrd ePupd; ngUk;gFjpiaj; jhtuq;fs;
gad;gLj;j tifnra;a KbAkhapd;> ePu;g;ghrd tpidj;jpwd; mjpfupf;Fk;. ePu;
tPz; tpuakhFkhapd; ePu;g;ghrd tpidj;jpwd; FiwtilAk;.

jhtuk; gad;gLj;jpa ePupd; msT
 ePu;g;ghrd tpidj;jpwd; =   x 100

gha;r;rpa ePupd; msT

ePupog;G Vw;glj;jf;f re;ju;g;gq;fis ,dq;fz;L me;je;jr; re;ju;g;gj;jpy;
nghUj;jkhd eltbf;iffis Nkw;nfhz;L tpidj;jpwid mjpfupj;Jf; nfhs;tjhy;
nkhj;j ePu;g;ghrd tpidj;jpwid mjpfupj;Jf; nfhs;syhk;.

1. e Piuf; nfhz;L nry;Yk; tpidj;jpwd; 1. e Piuf; nfhz;L nry;Yk; tpidj;jpwd; 1. e Piuf; nfhz;L nry;Yk; tpidj;jpwd; 1. e Piuf; nfhz;L nry;Yk; tpidj;jpwd; 1. e Piuf; nfhz;L nry;Yk; tpidj;jpwd; (Convayance efficiency)

ePu;KjypypUe;J tpepNahfpf;fg;gl;l ePupy; vj;jid rjtPjkhdJ gapu;nra;
epyj;ij mile;Js;sJ vd;gNj ,jd; %yk; fUjg;gLfpd;wJ.

 Wf

Ec = x 100

W s

2. ePu;g;gha;r;ry; tpidj;jpwd;2. ePu;g;gha;r;ry; tpidj;jpwd;2. ePu;g;gha;r;ry; tpidj;jpwd;2. ePu;g;gha;r;ry; tpidj;jpwd;2. ePu;g;gha;r;ry; tpidj;jpwd;
gha;r;rpa ePupd; vj;jid rjtPjk; gapu;nra; epyj;jpy; (fsj;jpy;) Ntu;j;njhFjpapy;
Njq;fpaJ vd;gNj ,jd; %yk; fUjg;gLtjhFk;.

W r

Es = x 100

W f

I
i

= In

ET
c

 Ec = ePiuf; nfhz;L nry;yy; tpidj;jpwd;
 Wf = gapu;nra; epyj;Jf;Ff; (fsj;Jf;F) fpilj;j

ePupd; msT
Ws = ePu;KjypypUe;J tpepNahfpf;fg;gl;l ePupd;

msT

Es = ePu;g;gha;r;ry; tpidj;jpwd;
Wf = fsj;jpw;Fg; gha;r;rg;gl;l nkhj;j ePupd;

msT
Wr = Ntu; tya kz;zpy; Njq;fpa ePupd;

msT



293

ePu;g; gad;ghl;L tpidj;jpwd;ePu;g; gad;ghl;L tpidj;jpwd;ePu;g; gad;ghl;L tpidj;jpwd;ePu;g; gad;ghl;L tpidj;jpwd;ePu;g; gad;ghl;L tpidj;jpwd;

gapupd; ePu;g; gad;ghl;L tpidj;jpwd; vdg;gLtJ gapupd; MtpahjyhtpAu;g;Gf;F

gad;gLj;jg;gl;l ePu; myFfspd; %ykhf cw;gj;jp nra;ag;gl;l tpisr;rypd;

msT vt;tsT vd jPPu;khdpf;fg;gLtjhFk;.

rpy gapu;fspd; ePu;g;gad;ghl;L tpidj;jpwd;

gapu;   ,Wjp tpisnghUs; ePu;g;gad;ghl;L tpidj;jpwd;

Kg/m3 (xU fdkPw;wu; ePUf;F ,Wjp

tpisnghUs; fpNyhfpuhk;)

 cUisf;fpoq;F Kfpo; 4.0 - 7.0

 thio fha; / gok; 2.0 - 4.0
 Nrhsk; jhdpa kzp 0.8 - 1.6
 ney; jhdpa kzp 0.5 - 1.1
 ,Wq;F jhdpa kz; 0.6 - 1.0
 fUk;G rPdp 0.6 - 1.0
 ghrpg;gaW/cOe;J tpj;J 0.5 - 1.0
 epyf;fliy NjhYld; 0.6 - 0.8
 Nrhah mtiu tpj;J 0.4 - 0.7

 Gifapiy gjg;gLj;jpa ,iy 0.4 - 0.6

ePu;g;ghrd tpidj;jpwid mjpfupj;jy;ePu;g;ghrd tpidj;jpwid mjpfupj;jy;ePu;g;ghrd tpidj;jpwid mjpfupj;jy;ePu;g;ghrd tpidj;jpwid mjpfupj;jy;ePu;g;ghrd tpidj;jpwid mjpfupj;jy;
,jw;fhf ePu;g;ghrd tpidj;jpwd; njhlu;ghf ntt;NtW re;ju;g;gq;fspy; nry;thf;Fr;
nrYj;Jk; fhuzpfis ,dq;fz;L mtw;iw Kfhik nra;jy; Ntz;Lk;.

01. fhyepiy01. fhyepiy01. fhyepiy01. fhyepiy01. fhyepiy
ntg;gepiy cau;tjhYk; fhw;wpd; Ntfk; mjpfupg;gjhYk; kz;zpypUe;J ePu;
Mtpahjy; mjpfupf;Fk;. vdNt> jhtuj;Jf;Fg; gha;r;rg;gLk; ePu; Mtpahfp
,of;fg;gLk;. ,jidj; jtpu;g;gjw;fhf kz;zpy; %Lgil ,Ljy;> fhw;Wj;jilfs;
mikj;jy; Nghd;w cj;jpfisf; ifahsyhk;.

02. kz;zpd; ,ay;Gfs;02. kz;zpd; ,ay;Gfs;02. kz;zpd; ,ay;Gfs;02. kz;zpd; ,ay;Gfs;02. kz;zpd; ,ay;Gfs;
kz;zpd; kzy; mlf;fk; cau;thdjhapd;> MoCLtbjy; (deep percolation) %yk;
ePu; ,of;fg;gLk;. ,jidj; jtpu;g;gjw;fhf kz;Zld; Nrjdg; nghUs;fisr;
Nru;f;fyhk;.

NkYk;> kz;lyf; nfhs;ssT tiuapy; ePu;g;ghrdk; nra;tjd; %yk;
tpidj;jpwid mjpfupj;Jf; nfhs;syhk;. rPuhf kz;izg; gz;gLj;jp kz;zpd;
kapu;;j;Jisfis mjpfupg;gjhy; ,e;epiyikia Vw;gLj;jyhk;.

03. gapupd; ,ay;Gfs;03. gapupd; ,ay;Gfs;03. gapupd; ,ay;Gfs;03. gapupd; ,ay;Gfs;03. gapupd; ,ay;Gfs;
rpy gapu;fs; ,ay;ghfNt Fiwthd ePu;g;gad;ghl;L tpidj;jpwidf;

nfhz;lit. mt;thwhd gapu;fisj; njupT nra;tijj; jtpu;g;gjhy; ePu;g;ghrd
tpidj;jpwid mjpfupj;Jf; nfhs;syhk;. jhuskhf ePu; fpilf;fpd;w> kw;Wk;
khdhthupahfg; gapupLk; re;ju;g;gq;fspy; mt;thwhd tpidj;jpwd; Fiwthd
gapu;fisg; gapuplyhk;. gapu; mlu;j;jpia (Fbj;njhifia)r; rpwg;ghd kl;lj;jpy;

NgZtjd; %yk; ePu;g;ghrd tpidj;jpwid Nkk;gLj;jpf; nfhs;syhk;.

WUE = ePu;g;gad;ghl;L tpidj;jpwd;

Y = cw;gj;jp nra;ag;gl;l tpisr;rypd; msT

ET = MtpahjyhtpAapu;g;G

      Y
WUE    =

     ET
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4. ePu;g;ghrd topfspd; ,ay;Gfs;4. ePu;g;ghrd topfspd; ,ay;Gfs;4. ePu;g;ghrd topfspd; ,ay;Gfs;4. ePu;g;ghrd topfspd; ,ay;Gfs;4. ePu;g;ghrd topfspd; ,ay;Gfs;
ePu;g;ghrdj; njhFjpfspy; kilf;fjT (JUR) Nghd;w ,lq;fspy; frpT

fhzg;gLtjhy; ePu; tPzhFk;. me;Neuj;jpy; mjDlhf ePiuf; nfhz;L nry;yypd;
tpidj;jpwDk; FiwtilAk;. vdNt> ePu;g;ghrd tpidj;jpwDk; FiwtilAk;.
kilf;fjTfisr; rPuhfg; Ngzp tUjy;> ePu;g;ghrdf; fhy;tha;fSf;F nfhq;fPuPl;
,l;Lg; NgZjy; Nghd;w cj;jpfisf; ifahs;tjhy; Nkw;gb ,og;Gf;fisj;
jtpu;j;Jf;nfhs;syhk;.

5. gapu;r;nra;if Kiwapd; ,ay;Gfs;5. gapu;r;nra;if Kiwapd; ,ay;Gfs;5. gapu;r;nra;if Kiwapd; ,ay;Gfs;5. gapu;r;nra;if Kiwapd; ,ay;Gfs;5. gapu;r;nra;if Kiwapd; ,ay;Gfs;
jdpg; gapu;r;nra;ifapd;NghJ ePu; tpzhFk; msT cau;thdJ. gy;gilg;

gapu;r;nra;if> gy;ypdg; gapu;r;nra;if Nghd;w cj;jpfisf; ifahs;tjhy; ePiur;
rpf;fdkhfg; gad;gLj;jpf; nfhs;syhk;.

6. fisf;fl;Lg;ghL6. fisf;fl;Lg;ghL6. fisf;fl;Lg;ghL6. fisf;fl;Lg;ghL6. fisf;fl;Lg;ghL
fisg;G+z;Lfspy; epfOk; MtpAapu;g;Gf; fhuzkhfg; gapu;nra;epyj;jpypUe;J

ntspNaWk; ePu; gapUf;Ff; fpilg;gjpy;iy. vdNt> gapu;nra;epyj;ijf; fisfspd;wpg;
Ngzp tUtJ Kf;fpakhdJ.

7. ePu;g;ghrdj; njhopDl;gk;7. ePu;g;ghrdj; njhopDl;gk;7. ePu;g;ghrdj; njhopDl;gk;7. ePu;g;ghrdj; njhopDl;gk;7. ePu;g;ghrdj; njhopDl;gk;
ePu;g;ghrd ePupd; mstpYk; njhopDl;gr; rhjdq;fSk; nry;thf;Fr; nrYj;Jk;.

nghUj;jkhd njhopDl;gj;ijg; gad;gLj;Jtjd; %yk;> xU Fwpj;j gapiur;
nra;if gz;ZtNjhL Fwpj;j fhyepiyf; fhuzpfspd; fPo;> Njitg;gLk; ePupd;
msitf; Fiwj;Jf; nfhs;syhk;. Nkw;gug;G ePu;g;ghrd KiwfSs;> rhy;Kiw
ePu;g;ghrdKk;> Ngrpd; / tisaKiw ePu;g;ghrdKk; rhu;gstpy; Fiwe;j msT ePu;
Njitg;gLk; ,U KiwfshFk;.

jiuf;fPo; ePu;g;ghrd Kiwfshd Ez;Jisf; Foha; Kiw> Ez;Lisg; ghj;jpu
Kiw Nghd;wtw;wpd; NghJk; JspKiw ePu;g;ghrdj;jpd; NghJk; kpff; Fiwe;jsT
ePNu Njitg;gLk;. vdNt> gapu; tiff;F Vw;wthW ,k;Kiwfisj; njupT nra;J
gad;gLj;Jtjd; %yk; ePu;g;ghrd tpidj;jpwid Nkk;gLj;jpf; nfhs;syhk;. vdpDk;>
,t;thwhd gy;NtW njhopDl;g Kiwfisg; gad;gLj;JtJ njhlu;ghd rpy
gpur;rpidfSk; fl;Lg;ghLfSk; cs;sd. mit tUkhW.

• JspKiw ePu;g;ghrdk; gy;yhz;Lg; gapu;fSf;Nf kpfg;nghUj;jkhdJ.
,k;Kiwiaj; jhgpg;gjw;fhd Muk;g %yjdr; nryT kpf cau;thdJ.

• Ngrpd;> tisa Kiw ePu;g;ghrdk; gy;yhz;Lg; gapu;fSf;Fk;
nghUj;jkhdJ.

• rhy;Kiw ePu;g;ghrdj;Jf;fhd epyk; gz;gLj;Jk; nryT cau;thdJ.
rkjskhditay;yhj (,ltpsf;ftpay; NtWghLfs; nfhz;l) gapu;nra;
epyq;fSf;F ,k;Kiw nghUj;jkhdjy;y. NkYk;> kzw;ghq;fhd
gapu; rhy;fSf;Fg; nghUj;jkhdjy;y.

nghUj;jkhd njhopDl;gj;ijg; gad;gLj;jp> ePu; tPz;tpuakhtijj; jtpu;j;Jf;
nfhs;syhk;. nra;if gz;Zk; gapu;> ,ltpsf;ftpay;> kz;> nghUshjhuepiy>
njhopDl;g Mw;wy; Nghd;wtw;iwf; ftdj;jpw; nfhz;Nl njhopDl;gj;ijj; njupT
nra;jy; Ntz;Lk;. ahNjDk; gapUf;Fj;; Njitahd Njwpa ePu;g;ghrd msT
ngUk;ghYk; Fiwthdjhf ,Uf;ff;$Lk;. vdpDk;> Gwf;fhuzpfspd; nry;thf;Ff;
fhuzkhf nkhj;j ePu;g;ghrdj; Njit NtWgLk;. nghUj;jkhd njhopDl;gj;ijg;
gad;gLj;Jtjhy; ,f;fhuzpfspd; nry;thf;if ,opthf;fpf; nfhs;syhk;. mjd;
%yk;> nkhj;j ePu;g;ghrdj; NjitiaAk; Fiwj;Jf; nfhs;syhk;.
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     6.6 ePu;tbg;G Kiwfisj; jpl;lkply;6.6 ePu;tbg;G Kiwfisj; jpl;lkply;6.6 ePu;tbg;G Kiwfisj; jpl;lkply;6.6 ePu;tbg;G Kiwfisj; jpl;lkply;6.6 ePu;tbg;G Kiwfisj; jpl;lkply;

ePu;tbg;GePu;tbg;GePu;tbg;GePu;tbg;GePu;tbg;G

gapu;nra; epyq;fspy; gy;NtW fhuzq;fspdhy; Nkyjpfkhf ePu; Njq;fpf;

fhzg;gLtjw;fhd tha;g;Gfs; cs;sd. ,jd; fhuzkhfg; gapu;fSf;Fk; gapu;r;

nra;if eltbf;iffSf;Fk; gy;NtW tpjkhd ghjpg;Gf;fs; Vw;gLk;. ,t;thW

Nkyjpfkhfj; Njq;fpAs;s ePu;> kz;gilfSf;$lhf ,aw;ifahfNt mfw;wg;gly;

ePu;tbjy; vdg;gLk;. nghJthfr; rha;thd epyq;fspy; rpwg;ghf ,k;Kiwapy; ePu;

mfw;wg;gLk;.

vdpDk;> rpy re;ju;g;gq;fspy; ,t;thW Njq;fpAs;s ePu; ,aw;ifahf

mfw;wg;glhJ. ,e;ePiu mfw;Wtjw;Fr; nraw;ifahd Kiwfs; gad;gLj;jg;gl

Ntz;ba epiy Vw;gLk;. ,J ePu;tbg;G vdg;gLk;. epyj;jpypUe;J ePiu mfw;w

Ntz;Lkh vd;gij NkNyhl;lkhd mtjhdpg;Gf;fspd; %yk; kl;Lk; jPu;khdpj;Jf;

nfhs;s KbahJ. ,jw;nfdr; rpy vspa gupNrhjidfis Nkw;nfhs;s Ntz;ba

epiy Vw;gLk;.

,jw;Fg; gpd;tUk; gupNrhjidia Nkw;nfhs;syhk;.

gupNrhjid Nkw;nfhs;s Ntz;ba epyj;jpy; 30 x 30 x 30 cm  Fopia ntl;l

Ntz;Lk;. ,f;Fopapy; ePu; Njq;fpf; fhzg;gLkhapd; me;epyj;jpd; ePu;tbg;Gf; Fiwthf

cs;snjd;gNj nghUshFk;. mt;Moj;jpy; Fopapy; ePu; Njq;ftpy;iynadpd;> mf;

FopapDs; ePiu epug;gp kz;zpDs; me;ePu; Kw;whf cwpQ;rtplg;gLk;. ,t;thW ePu;

mfj;JwpQ;rg;gl xU kzpj;jpahyj;jpYk; mjpf Neuk; vLf;Fkhapd;> mk;kz;zpd;

ePu;tbg;Gr; rpwg;gw;wnjdf; nfhs;sg;gLk;. KOikahd ePUk; cwpQ;rg;gLtjw;F

xU kzpj;jpahyk; msT Neuk; vLg;gpd; mk;kz; rpwg;ghd ePu;tbg;G cs;s

kz;zhFk;. vt;thnwdpDk; ePu;g;gha;r;rg;gLk; gapu;nra; epyq;fspy; ePu;tbg;G kpf

Kf;fpakhdjhFk;. gha;r;rg;gLk; ePupy; 10 - 20 % khd msit me;epyj;jpypUe;J

tbe;J nry;y ,lkspf;f Ntz;Lk;. ,y;yhtpbd; ghrdePupy; cs;s cg;Gfs;

kz;zpy; Njq;fpf; fhzg;gLk;. ,jdhy; kz;zpd; ctu;j;jd;ik mjpfupf;Fk;.

cyu;tyag; gpuNjrq;fspy; ,t;thwhd epiyik Vw;gLk;.

eypthd ePu;tbg;gpdhy; Vw;glf;$ba ghjfkhd tpisTfs;eypthd ePu;tbg;gpdhy; Vw;glf;$ba ghjfkhd tpisTfs;eypthd ePu;tbg;gpdhy; Vw;glf;$ba ghjfkhd tpisTfs;eypthd ePu;tbg;gpdhy; Vw;glf;$ba ghjfkhd tpisTfs;eypthd ePu;tbg;gpdhy; Vw;glf;$ba ghjfkhd tpisTfs;

ePu;tbg;Gf; Fiwthy; Vw;gLk; tpisTfisg; gpd;tUkhW ,uz;L tiffshfg;

gpupj;;Jf; fhl;lyhk;.

1. Neubahfj; jhtuq;fSf;F vw;gLk; ghjpg;Gf;fs;

2. kz;Zf;F my;yJ gapu;r;nra;if eltbf;iffSf;F Vw;gLk; ghjpg;Gfs;

Neubahfj; jhtuq;fSf;F Vw;gLk; ghjpg;Gf;fs;Neubahfj; jhtuq;fSf;F Vw;gLk; ghjpg;Gf;fs;Neubahfj; jhtuq;fSf;F Vw;gLk; ghjpg;Gf;fs;Neubahfj; jhtuq;fSf;F Vw;gLk; ghjpg;Gf;fs;Neubahfj; jhtuq;fSf;F Vw;gLk; ghjpg;Gf;fs;

1. ,iyfs; kQ;rs; epwkhjy; my;yJ ntspWjy;.

2. jhtu tsu;;r;rp FiwtilAk;.

3. Fiwthff; fha;fs; cUthfp tpisr;ry; Fd;Wjy;.

4. jhtu Ntu;fSf;F mz;ikapy; fhw;wpd;wpa epiy Vw;gl;L> er;Rg; gjhu;j;jq;fs;

cUthtjhy; jhtuq;fs; ghjpf;fg;gly;.

5. jhtu Ntu; Neha;fs; guTjy;.

6. jhtu Ntu;fs; Mokhf CLUthik fhuzkhf ,yFthfr; rha;e;J tpoy;.
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kz;Zf;F my;yJ gapu;r;nra;if eltbf;iffSf;F Vw;gLk; ghjpg;Gf;fs;kz;Zf;F my;yJ gapu;r;nra;if eltbf;iffSf;F Vw;gLk; ghjpg;Gf;fs;kz;Zf;F my;yJ gapu;r;nra;if eltbf;iffSf;F Vw;gLk; ghjpg;Gf;fs;kz;Zf;F my;yJ gapu;r;nra;if eltbf;iffSf;F Vw;gLk; ghjpg;Gf;fs;kz;Zf;F my;yJ gapu;r;nra;if eltbf;iffSf;F Vw;gLk; ghjpg;Gf;fs;

1. fhw;wpd;wpa epiyik Vw;gl;L er;Rg;gjhu;j;jq;fs; cUthtjhy; kz; er;Rj;

jd;ik milAk;. (Ijurd; ry;igl;L> fhgdPnuhl;irl;L) fhw;wpd;wp tho;

Ez;zq;fpfspd; nraw;ghL mjpfupj;Jf; fhw;Wtho; Ez;zq;fpfspd; msT

FiwtilAk;.

2. Nrjdg;nghUl;fspd; gpupif ke;jkilAk;.

3. kz; ctu;j;jd;ik mjpfupf;Fk;.

4. kz; fl;likg;G rpijtilAk;.

5. tptrha cgfuzq;fisg; gad;gLj;JtJ fbdkhdJ.

6. epyk; gz;gLj;jy; rpukkhjy;.

Nkw;$wg;gl;l ghjpg;Gfisj; jtpu> ePu; Njq;Ftdhy; Esk;Gfspd; vz;zpf;if

mjpfupj;Jr; Rfhjhur; rPu;NfLk; Vw;gLk;.

ePu;tbg;Gf; FiwT Vw;gLtjpy; jhf;fQ; nrYj;Jk; fhuzpfs;ePu;tbg;Gf; FiwT Vw;gLtjpy; jhf;fQ; nrYj;Jk; fhuzpfs;ePu;tbg;Gf; FiwT Vw;gLtjpy; jhf;fQ; nrYj;Jk; fhuzpfs;ePu;tbg;Gf; FiwT Vw;gLtjpy; jhf;fQ; nrYj;Jk; fhuzpfs;ePu;tbg;Gf; FiwT Vw;gLtjpy; jhf;fQ; nrYj;Jk; fhuzpfs;

1. jiuf;fPo; ePu;kl;lk; cau;jy;1. jiuf;fPo; ePu;kl;lk; cau;jy;1. jiuf;fPo; ePu;kl;lk; cau;jy;1. jiuf;fPo; ePu;kl;lk; cau;jy;1. jiuf;fPo; ePu;kl;lk; cau;jy;

rpy gpuNjrq;fspy; ,aw;ifahfNt jiuf;fPo; ePu;kl;lk; cau;thff;

fhzg;gLfpd;wJ. NkYk;> NtW rpy fhuzq;fspdhYk; epyf;fPo; ePu;kl;lk;

jw;fhypfkhfNth my;yJ epue;jukhfNth cau;tilayhk;. mjpf kiotPo;r;rp

fpilf;Fk; fhyq;fspy; nghJthf epyf;fPo; ePu;kl;lk; cau;tilfpwJ. ,J

jw;fhypfkhd epiyahFk;. gapu;r;nra;if epyg;gug;Gf;F NkNyAs;s gpuNjrq;fspy;

ePu;j;Njf;fq;fNsh my;yJ NtW ePu;epiyfNsh fhzg;gbd;> jho;thd epyq;fspd;

epyf;fPo; ePu;kl;lk; cau;tilAk;.

2. jho;thd gpuNjrq;fspy; mbf;fb ePu; Njq;Fjy;2. jho;thd gpuNjrq;fspy; mbf;fb ePu; Njq;Fjy;2. jho;thd gpuNjrq;fspy; mbf;fb ePu; Njq;Fjy;2. jho;thd gpuNjrq;fspy; mbf;fb ePu; Njq;Fjy;2. jho;thd gpuNjrq;fspy; mbf;fb ePu; Njq;Fjy;

jho;epyq;fs; mbf;fb ePupy; %o;Ftjdhy; Fiwthd ePu;tbg;G epiy

Vw;gLk;. NrUk; ePu; kz;zpypUe;J mfw;wg;gl Kd;du;> kPz;Lk; kPz;Lk; ePu;

kz;zpy; te;J Nru;tNj ,jw;fhd fhuzkhFk;. NkYk;> cau; kl;lj;jpYs;s

ePu;epiyfspypUe;J ePu; frpe;J fPo;g;gFjpapYs;s epyq;fspy; te;J jq;Ftjw;F

,lKz;L.

3. fPo;kz; ,Wf;fkiljy;3. fPo;kz; ,Wf;fkiljy;3. fPo;kz; ,Wf;fkiljy;3. fPo;kz; ,Wf;fkiljy;3. fPo;kz; ,Wf;fkiljy;

Fiwe;j Moj;jpy; kz;gilfs; ,Wf;fkiltjdhy; ,e;epiyik Vw;gLk;.

my;yJ ePiu cl;Gf tplhj gilnahd;W miktjdhYk; ,e;epiyNaw;glyhk;.

4. xNu Moj;jpy; cOjy;4. xNu Moj;jpy; cOjy;4. xNu Moj;jpy; cOjy;4. xNu Moj;jpy; cOjy;4. xNu Moj;jpy; cOjy;

njhlu;r;rpahf epyk; xNu Moj;jpy; cog;gLtjdhy;> fhyk; nry;Yk;NghJ

,k;kz;gil ,Wf;fkilAk;.

ePu;tbg;G Kiwfs;ePu;tbg;G Kiwfs;ePu;tbg;G Kiwfs;ePu;tbg;G Kiwfs;ePu;tbg;G Kiwfs;

ePu;tbg;Gf;nfdg; gpd;tUk; Kiwfs; gad;gLj;jg;gLk;. vdpDk;> epyj;jpd;

jd;ik> kz;zpd; jd;ik> nra;if gz;zg;gl;Ls;s gapu;fs; Mfpad gw;wpf;

ftdk; nrYj;jg;gl;Lg; nghUj;jkhd Kiw njupT nra;ag;gl Ntz;Lk;.
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1. Nkw;gug;G tbfhy; Kiwfs;1. Nkw;gug;G tbfhy; Kiwfs;1. Nkw;gug;G tbfhy; Kiwfs;1. Nkw;gug;G tbfhy; Kiwfs;1. Nkw;gug;G tbfhy; Kiwfs;

,k;Kiwapy; jpwe;j epiyapYs;s

tbfhy ;fs ; kz ;zpd ; Nkw ; gug ; g py ;

mikf;fg ;gLk ; . jpl ;lkpl ;l tifapy ;

tbfhy;fs; mikf;fg ;gl ;Lg ; g pujhd

tbfhYld ;  ,izf ;fg ; gLk ; .

tbfhy;fSf;fpilapYs;s epyg;gug;igr;

rw;Wr; rha;thf mikg;gjd; %yk; ePu; tbe;J

gpujhd tbfhYl; nry;Yk;. epyj;jpd;

jd;ikf;Nfw;gg; nghUj;jkhd ePu;tbg;G

Kiwfs; gad;gLj;jg;gLk;.

tbfhiy msTf;fjpfkhf Mokhf;ff; $lhJ. tbfhiy msTf;F mjpfkhf

Mokhf;Ftjd; %yk; epyf;fPo; ePu;kl;lk; Fiwiltjdhy; ePiu mfj;JwpQ;Rtjpy;

jil Vw;gLk;. nghJthf tbfhy;fs; 30 - 60 cm Moj;jpy; mikf;fg;gLjy; ed;W.

kz;zpd; jd;ikf;Nfw;g tbfhy;fSf;fpilapyhd ,ilntsp jPu;khdpf;fg;gLk;.

fspj;jd;ikahd kz;zpy; Fiwe;j ,ilntspapYk; kzw;ghq;fhd kz;zpy;

$ba ,ilntspapYk; tbfhy;fs; mikf;fyhk;.

cgNkw;gug;G (jiuf;fPo;) ePu;tbg;G Kiwfs;cgNkw;gug;G (jiuf;fPo;) ePu;tbg;G Kiwfs;cgNkw;gug;G (jiuf;fPo;) ePu;tbg;G Kiwfs;cgNkw;gug;G (jiuf;fPo;) ePu;tbg;G Kiwfs;cgNkw;gug;G (jiuf;fPo;) ePu;tbg;G Kiwfs;

vkJ ehl;by; mjpfstpy; ,t;tif ePu;tbg;G Kiwfs; gad;gLj;jg;gLtjpy;iy.

kz;zpd; gf;fg;ghu;it topNa Ez;Jis nfhz;l Foha;fs; my;yJ kuj;jpdhy;

my;yJ fspkz;zhy; Md tbfhy;fs; mikf;fg;gl;L> Nkyjpf ePu; mfw;wg;gLk;.

,k;Kiwapy; gad;gLj;jg;gLk; Kiwfs; rpy fPNo fhl;lg;gl;Ls;sd.

1. fw;fshyhd tbfhy1. fw;fshyhd tbfhy1. fw;fshyhd tbfhy1. fw;fshyhd tbfhy1. fw;fshyhd tbfhy;

,q;F 1m tiuahd Moj;jpy; tbfhy; mikf;fg;gl;L> mjd; mbg;gFjpapy;

XusT ngupa tpl;lq;nfhz;l fw;Wz;Lfs; ,lg;gLk;. mtw;wpd; kPJ gbg;gbahf

rpwpa fw;Wz;Lfs; ,lg;gl;L mjd;kPJ kz; ,l;L %lg;gLk;. fw;fSf;F ,ilapy;

tbe;J tUk; ePu; tbfhypd; topNa tope;Njhb ntspNaWk;.

,yFthff; fw;fisg; ngw;Wf;nfhs;sf; $ba gpuNjrq;fspy; ,t;thwhd tbfhy;fs;

mikf;fg;gLk;.

2. ku tbfhy;2. ku tbfhy;2. ku tbfhy;2. ku tbfhy;2. ku tbfhy;

,JTk; fw;fshyhd tbfhy;fs; NghyNt

mikf;fg;gLk;. ,q;F fw;fSf;Fg; gjpyhf

kuf;Fw;wpfs; ,lg;gLk;. kuf;Fw;wpfs; ,yFtpy;

ngwf ;$ba g p uNjrq ;fs py ;  ,k ;Kiw

gad;gLj;jg;gLk;.

3. Foha; tbfhy;3. Foha; tbfhy;3. Foha; tbfhy;3. Foha; tbfhy;3. Foha; tbfhy;

e pyj ;j pd ; f Po ; Ez;Jisfs; nfhz;l

Foha ;j ; njhFj p mikf ;fg ; gl ;L mf ;

Foha;fspDs; NrUk; ePu; mfw;wg;gLk;. ,t;thW

NrUk; ePu; ,yFthf tbe;Njhlf; $ba tifapy;

cU 6.21 : Jisfs; nfhz;lcU 6.21 : Jisfs; nfhz;lcU 6.21 : Jisfs; nfhz;lcU 6.21 : Jisfs; nfhz;lcU 6.21 : Jisfs; nfhz;l

    Foha; tbfhy;    Foha; tbfhy;    Foha; tbfhy;    Foha; tbfhy;    Foha; tbfhy;

Nky; kz;

kzy;

Xl;Lj;

Jz;Lfs;

ruis

Jis nfhz;l

Foha;fs;

tbfhy;
tbfhy;

Kd;du; ,Ue;j epy kl;lk;

cU 6.20 : Nkw;gug;G tbfhy; KiwcU 6.20 : Nkw;gug;G tbfhy; KiwcU 6.20 : Nkw;gug;G tbfhy; KiwcU 6.20 : Nkw;gug;G tbfhy; KiwcU 6.20 : Nkw;gug;G tbfhy; Kiw
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nghUj;jkhd rha;tpy; Foha;fs; mikf;fg;gl;bUf;Fk;. ,jw;F Ez;Jisfs;

nfhz;l fspkz;zhyhd Foha;fs; rpwe;jitahFk;. ,k;Kiw tpidj;jpwdhf

miktjw;F kz;zhdJ nghUj;jkhd ,ioaikg;Gf; nfhz;ljhfTk; Ez;Jisj;

jd;ik nfhz;ljhfTk; fhzg;gl Ntz;Lk;.

4. gPypNkT tbfhy;4. gPypNkT tbfhy;4. gPypNkT tbfhy;4. gPypNkT tbfhy;4. gPypNkT tbfhy;

fsj;jpy; ePu; tbe;J nry;yf;$bathW tbfhy;fs; mikf;fg;gl;L fspkz;zhy;

Mf;fg;gl;l cUistbthd XLfs; xd;Wlndhd;W ,izAkhW itf;fg;gl;L>

Foha; tbtpy; mikf;fg;gl;L kz;zhy; %lg;gLk;.

gk;Gjy;gk;Gjy;gk;Gjy;gk;Gjy;gk;Gjy;

Nkw;Fwpg;gpl;l Kiwfspy; ePu;tbg;ig Nkw;nfhs;sf; fbdkhd epiyikfspd;

fPo;> mjpfsT ePu; NrUk; ,lq;fspypUe;J ePiu mfw;wg; gk;gpiag; gad;gLj;jyhk;.

rhjhuz gapu;nra; epyq;fspy; ,k;Kiw gad;gLj;jg;gLtJ mupjhFk;. NkYk;>

,jw;nfd mjpf nryT Vw;gLk;.

jhtuq;fisg; gad;gLj;jp ePiu mfw;Wjy;jhtuq;fisg; gad;gLj;jp ePiu mfw;Wjy;jhtuq;fisg; gad;gLj;jp ePiu mfw;Wjy;jhtuq;fisg; gad;gLj;jp ePiu mfw;Wjy;jhtuq;fisg; gad;gLj;jp ePiu mfw;Wjy;

,aw;ifahf my;yJ tbfhy;fs; %yk; tbe;J te;J gs;skhd ,lq;fspy;

Njq;Fk; ePiu mfw;WtJ fbdkhFk;. ,t;thwhd re;ju;g;gq;fspy; Vida

Kiwfisg; gad;gLj;j Kbahj NghJ> jhtuq;fis ehl;b mtw;wpd; %yk;

kz;zpYs;s ePiu mfw;wyhk;. ,jw;nfd mjpfsT MtpahjyhtpAapu;g;igf;

nfhz;l jhtuq;fs; gad;gLj;jg;gl Ntz;Lk;. ,t;thwhd jhtuq;fs;

MtpahjyhtpAapu;g;G %yk; mjpfsT ePiu tspkz;lyj;Js; ntspNaw;Wk;.

,k;Kiwapy; gs;skhd ,lq;fspy; NrUk; ePu;> mfd;w Mok; Fiwthd Fopapy;

Njf;fg;gl;L mjidr; Rw;wp mjpf MtpahjyhtpAapu;g;igf; nfhz;l jhtuq;fisg;

gad;gLj;jp mfw;wg;gLk;.

ePu;tbg;ig Nkk;gLj;Jtjw;fhd njhFjpiaj; jpl;lkply;ePu;tbg;ig Nkk;gLj;Jtjw;fhd njhFjpiaj; jpl;lkply;ePu;tbg;ig Nkk;gLj;Jtjw;fhd njhFjpiaj; jpl;lkply;ePu;tbg;ig Nkk;gLj;Jtjw;fhd njhFjpiaj; jpl;lkply;ePu;tbg;ig Nkk;gLj;Jtjw;fhd njhFjpiaj; jpl;lkply;

Nkw;Fwpg;gpl;l ePu;tbg;G Kiwfs; gy;NtW tbtq;fspy; mikf;fg;gLk;.

,jd;NghJ epyj;jpd; jd;ik> mikT> kz;zpd; ,ioaikg;G Mfpad fUj;jpw;

nfhs;sg;gl Ntz;Lk;. ,lj;jpd; mikTf;F Vw;g gy;NtW tpjkhf tbfhy;

njhFjpfis mikf;fyhk;. mit tUkhW>

1. n`upq;fpd; kPd;Ks;S tbfhw;nwhFjp

2. msp milg;G Kiw tbfhw;nwhFjp

3. rkhe;ju tbfhw;nwhFjp

4. vOkhw;whd tbfhw;nwhFjp

01. n`upq;fpd; kPd;Ks;S Kiw tbfhw;nwhFjp01. n`upq;fpd; kPd;Ks;S Kiw tbfhw;nwhFjp01. n`upq;fpd; kPd;Ks;S Kiw tbfhw;nwhFjp01. n`upq;fpd; kPd;Ks;S Kiw tbfhw;nwhFjp01. n`upq;fpd; kPd;Ks;S Kiw tbfhw;nwhFjp

kPdpd; Ks; tbtj;jpy; rha;T nfhz;ljhf epyj;jpy;

tbfhy;fs; mikf;fg;gLk;. gf;f tbfhypy; NrUk; ePu; gpujhd

tbfhypy; Nru;e;J fsj;jpypUe;J ntspNaWk;.

cU 6.22 : n`upq;fpd; kPd;Ks;ScU 6.22 : n`upq;fpd; kPd;Ks;ScU 6.22 : n`upq;fpd; kPd;Ks;ScU 6.22 : n`upq;fpd; kPd;Ks;ScU 6.22 : n`upq;fpd; kPd;Ks;S

Kiw tbfhw; njhFjpKiw tbfhw; njhFjpKiw tbfhw; njhFjpKiw tbfhw; njhFjpKiw tbfhw; njhFjp
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2 .2 .2 .2 .2 . mspailg;G Kiw tbfhw;nwhFjpmspailg;G Kiw tbfhw;nwhFjpmspailg;G Kiw tbfhw;nwhFjpmspailg;G Kiw tbfhw;nwhFjpmspailg;G Kiw tbfhw;nwhFjp

,q;F mikf;fg;gl;l gf;f tbfhy;fspy;

NrUk; ePu; gpujhd tbfhypd; %yk; mfw;wg;gLk;.

3. rkhe;ju Kiw tbfhw; njhFjp3. rkhe;ju Kiw tbfhw; njhFjp3. rkhe;ju Kiw tbfhw; njhFjp3. rkhe;ju Kiw tbfhw; njhFjp3. rkhe;ju Kiw tbfhw; njhFjp

4. vOkhw;whd tbfhw; njhFjp Kiw4. vOkhw;whd tbfhw; njhFjp Kiw4. vOkhw;whd tbfhw; njhFjp Kiw4. vOkhw;whd tbfhw; njhFjp Kiw4. vOkhw;whd tbfhw; njhFjp Kiw

,q;F Fwpg;gpl;l tbtj;jpyd;wp> fsj;jpd; rha;itf;

fUj;jpw;nfhz;Lk; ePu; tbe;Jnry;Yk; jpirapy;

vOkhw;whf tbfhw; njhFjp mikf;fg;gLk;.

fsj;jpy; xd;Wf;nfhd;W rkhe;jukhf mikf;

fg;gl;l tbfhy;fspy; Nru;f;fg;gLk; ePu; gpujhd

tbfhypy; Nru;f;fg;gl;Lf; fsj;jp

ypUe;J mfw;wg;gLk;.

cU 6.24 : rkhe;ju KiwcU 6.24 : rkhe;ju KiwcU 6.24 : rkhe;ju KiwcU 6.24 : rkhe;ju KiwcU 6.24 : rkhe;ju Kiw

  tbfhw;nwhFjp  tbfhw;nwhFjp  tbfhw;nwhFjp  tbfhw;nwhFjp  tbfhw;nwhFjp

cU 6.25 :cU 6.25 :cU 6.25 :cU 6.25 :cU 6.25 : vOkhw;whd KiwvOkhw;whd KiwvOkhw;whd KiwvOkhw;whd KiwvOkhw;whd Kiw

tbfhw;nwhFjptbfhw;nwhFjptbfhw;nwhFjptbfhw;nwhFjptbfhw;nwhFjp

gpujhd fhd;

gf;ff; fhd;

cU 6.23:cU 6.23:cU 6.23:cU 6.23:cU 6.23: mspailg;Gmspailg;Gmspailg;Gmspailg;Gmspailg;G

tbfhw;nwhFjptbfhw;nwhFjptbfhw;nwhFjptbfhw;nwhFjptbfhw;nwhFjp

gf;f tbfhy;

gapu;fisf;

nfhz;l

ghj;jp

gpujhd tbfhy;
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7. jhtu ,dg;ngUf;fk;7. jhtu ,dg;ngUf;fk;7. jhtu ,dg;ngUf;fk;7. jhtu ,dg;ngUf;fk;7. jhtu ,dg;ngUf;fk;

7.1 ,ypq;fKiw ,dg;ngUf;fk;7.1 ,ypq;fKiw ,dg;ngUf;fk;7.1 ,ypq;fKiw ,dg;ngUf;fk;7.1 ,ypq;fKiw ,dg;ngUf;fk;7.1 ,ypq;fKiw ,dg;ngUf;fk;

jhtuq;fs; jkJ ,dj;jpd; ,Ug;Gf;fhf> Gjpa jhtuq;fisg; ngUf;fpf; nfhs;sy;

jhtu ,dg;ngUf;fk; vdg;gLfpd;wJ.

jhtu ,dg;ngUf;fk; gpujhdkhf ,uz;L tifg;gLk;. mitahtd>

1. tpj;Jf;fshy; epfOk; ,dg;ngUf;fk; - ,ypq;fKiw ,dg;ngUf;fk;

2. gjpag; gFjpfshy; epfOk; ,dg;ngUf;fk; - gjpaKiw ,dg;ngUf;fk;

,ypq;fKiw ,dg;ngUf;fk;,ypq;fKiw ,dg;ngUf;fk;,ypq;fKiw ,dg;ngUf;fk;,ypq;fKiw ,dg;ngUf;fk;,ypq;fKiw ,dg;ngUf;fk;

,ypq;fKiw ,dg;ngUf;fj;Jf;fhfj; jhtuq;fspy; Njhd;Wk; mikg;G tpj;jhFk;.

,q;F Mzfj;jpdJk; ngz;zfj;jpdJk; fUf;fs; ,ize;J Kisak; cUthfpg;

gpd;du; mJ tpj;jhf khWk;. cau; jhtuq;fspy; tpj;J Njhd;Wtjw;F VJthff;

fhzg;gLk; tpNrlkhd mikg;G G+ MFk;.

tiff;Fupa G+nthd;wpd; gFjpfs;tiff;Fupa G+nthd;wpd; gFjpfs;tiff;Fupa G+nthd;wpd; gFjpfs;tiff;Fupa G+nthd;wpd; gFjpfs;tiff;Fupa G+nthd;wpd; gFjpfs;

G+nthd;wpd; Kf;fpakhd gFjpfs; MzfKk;

ngz;zfKkhFk;. ngz;zfj;jpy; cs;s

#yfj;jpDs; ngz; Gzupfs; mjhtJ #y;fs;

Njhd;Wk;. kfue;jf; $LfSs; Mz;Gzupfs;

mjhtJ kfue;jkzpfs; Njhd;Wk;.  ,Ukba

Gzupj; jha;f;fyq;fspype;J xLf;fw; gpupT %yk;

#Yk;> kfue;jkzpfSk; Njhd;Wk;. vdNt

#Yk; kfue;jkzpAk; xUkbakhditahFk;.

G+tpYs;s Vida gFjpfshd Gy;ypfspdhy;

nkhl;Lg; (mUk;G) gUtj;jpy; G+tpd; cl;gFjpfs;

ghJfhf;fg;gLk;. G+ kyUk;NghJ ntspg;gLk;

my;ypfs; mofhdit. ,it kfue;jr; Nru;f;ifia

elj;Jk; G+r;rpfisg; G+tpd;ghy; ftUk;. Ve;jp> G+tpd; rfy gFjpfisAk; jhq;fpapUf;Fk;.

Mzfk;> ngz;zfk; Mfpatw;wpd; mikTf;Nfw;gg; G+f;fs; ,uz;L tifg;gLk;.

1. ,Ughw; G+f;fs; - Mzfk;> ngz;zfk; Mfpa ,uz;Lk; xNu G+tpy;

mike;jpUj;jy;.

cjhuzk; : fj;jup> kpsfha;> ney;> nfha;ah> kh>

rpwftiu

2. xUghw; G+f;fs; - xU G+tpy; Mzfk; my;yJ ngz;zfk; Mfpatw;Ws;

xd;W khj;jpuNk mlq;fpapUf;Fk;.

cjhuzk; : njd;id> kukQ;rs;> Jk;ig> ghfy;>

gPu;f;F

cU 7.1 : tiff;Fupa G+nthd;wpd;cU 7.1 : tiff;Fupa G+nthd;wpd;cU 7.1 : tiff;Fupa G+nthd;wpd;cU 7.1 : tiff;Fupa G+nthd;wpd;cU 7.1 : tiff;Fupa G+nthd;wpd;

gFjpfs;gFjpfs;gFjpfs;gFjpfs;gFjpfs;

my;yp Mzfk;

kfue;jf;$L

,io

Gy;yp

Ve;jp

#yfk;

jk;gk;

ngz;zfk;
Fwp
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kfue;jr; Nru;f;ifAk; fUf;fl;lYk;kfue;jr; Nru;f;ifAk; fUf;fl;lYk;kfue;jr; Nru;f;ifAk; fUf;fl;lYk;kfue;jr; Nru;f;ifAk; fUf;fl;lYk;kfue;jr; Nru;f;ifAk; fUf;fl;lYk;

kfue;jf; $l;bDs; fhzg;gLk; kfue;jj; jha;f;

fyq;fs; xLf;fw; gpupTf;F cs;shtjhy; ehd;F

Ez;Gzupfs; Njhd;Wk;. mt;ntht;nthU

Ez;GzupAk; xt;nthU kfue;j kzpahf

tsu;r;rpailAk;. ,t;thwhf Ez;Gzupnahd;W

kfue;jkzpahf khWk;NghJ mjpYs;s xU

kbaf; (n) fU> gpupe;J Foha;f;fyf; fU>

gpwg;ghf;ff; fU vd ,uz;L xUkbaf; fyq;fs;

Njhd;Wk;. kfue;jkzpfs; Fwpia miljy;

kfue;jr; Nru;f;ifkfue;jr; Nru;f;ifkfue;jr; Nru;f;ifkfue;jr; Nru;f;ifkfue;jr; Nru;f;if vdg;gLk;. ,t;thwhf

kfue;j kzpfs; Fwpia miljy; fhw;wpdhy;

(c-k; : Nrhsk;) G+r;rpfspdhy; (c-k; :rpy

mtiuaj; jhtuq;fs;) kfue;jf; $l;bypUe;J

Neubahf Fwpapd; kPJ tpOjy; %yk; (c-k; : Nrhah mtiu) epfoyhk;. Fwp

kfue;jkzpfis Vw;Wf;nfhs;Sk; epiyapy; ,Uf;Fk;NghJ khj;jpuNk kfue;jr;

Nru;f;if epfo ,lKz;L.

Fwp kfue;jkzpfis thq;Fk; epiyia milAk;NghJ mjpypUe;J

xl;Le;jd;ikAila xU gjhu;j;jk; ntspg;gLk;. mr;re;ju;g;gj;jpy; te;jilAk;

kfue;jkzpfs; Fwpapd;kPJ xl;bf;nfhs;Sk;. mk;kfue;jkzpfs; Fwpapd;kPJ Kisj;J

kfue;jf;Foha; jk;gj;jpd; topNa tsu;e;J> mjd; Kid #ypd; Ez;Lthuj;jpd;

Clhfr; #Yld; ,izAk;. ,NjNtis kfue;jkzpapd; gpwg;ghf;ff; fyk; kPz;Lk;

gpupe;J ,uz;L Mz; fUf;fs; Njhd;Wk;. ,tw;Ws; xU fyk; #Yld; Nru;tjhy;

Kisak; Njhd;Wk;. ,r;nrad;KiwNa fUf;fl;ly; vdg;gLfpd;wJ.

kw ;iwa Mz;fU> Kis

ag ;igapy ; cs;s Kidf ;

fUf;fspuz;LlDk; KOikahf

,ize;J tpj;jftpioaj;ij

cUthf;Fk;. vdNt> Kisa

j ;j pd ;  e p w%u ; j ; jq ; fs pd ;

vz;zpf;if 2n MfTk;. tpj;jf

t pioaj ;j pd ;  e p w%u ; j ; j

vz;zpf;if 3n MfTk; fhzg;

gLk;. ,t;thwhf Muk;gj;jpy;

tpj;jpDs; mjd; fUf;fl;lg;gl;l

#Yk; (Efk;) #y;tpj;jff; fUTk;

mlq;fpapUf;Fk;. fUf;fl;ba #y;> Kisakhf tsu;r;rpaile;J tpj;J

Kisf;Fk;NghJ Gjpa jhtukhf khWk;.

kfue;jr;Nru;f;if ,uz;L tifg;gLk;.

1. jd; kfue;jr;Nru;f;if

2. mad; kfue;jr;Nru;f;if

kfue;j $L

kfue;jkzpfs;

Foha;f;fU

#yfk; Mz; Gzup

Foha;f;fU

KidTf;

fU

kfue;jf;Foha;

#y;

cU 7.2 : kfue;jr;Nru;f;ifcU 7.2 : kfue;jr;Nru;f;ifcU 7.2 : kfue;jr;Nru;f;ifcU 7.2 : kfue;jr;Nru;f;ifcU 7.2 : kfue;jr;Nru;f;if

cU 7.3 : kfue;jr; Nru;f;ifAk; fUf;fl;lYk;cU 7.3 : kfue;jr; Nru;f;ifAk; fUf;fl;lYk;cU 7.3 : kfue;jr; Nru;f;ifAk; fUf;fl;lYk;cU 7.3 : kfue;jr; Nru;f;ifAk; fUf;fl;lYk;cU 7.3 : kfue;jr; Nru;f;ifAk; fUf;fl;lYk;
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jd; kfue;jr;Nru;f;if jd; kfue;jr;Nru;f;if jd; kfue;jr;Nru;f;if jd; kfue;jr;Nru;f;if jd; kfue;jr;Nru;f;if (Self pollination)

ahNjDnkhU G+tpd; kfue;jf; $l;bypUe;J kfue;j kzpfs; mNj G+tpd; Fwpia

miljy; my;yJ mNj jhtuj;jpd; NtnwhU G+tpd; Fwpia miljy; jd;jd;jd;jd;jd;

kfue;jr; Nru;f;ifkfue;jr; Nru;f;ifkfue;jr; Nru;f;ifkfue;jr; Nru;f;ifkfue;jr; Nru;f;if vdg;gLk;. jd; kfue;jr; Nru;f;if epfOtjw;fhfj; jhtuq;fspy;

,aw;ifahfNt rpy ,irthf;fq;fs; fhzg;gLfpd;wd.

cjhuzk; :

1. G+ tpupa Kd;du; mg;G+tpd; kfue;jkzpfs;> mNj G+tpd; Fwpapd; kPJ

tpOtjhy; kfue;jr; Nruf;if epfOjy;.

2. G+ tpupe;j gpd;du;> Nfruq;fSk; FwpAk; G+tpd; Vida gFjpfSf;FkpilNa

kiwe;J fhzg;gLjy;.

3. kfue;jf;$L jpwf;Fk;NghJ $lNt Fwp kfue;jf; $l;bd;kPJ njhLifailAk;

tifapy; jk;gk; ePl;rpailjy;.

4. <upypq;fg; G+f;fshff; fhzg;gLjy;.

mad; kfue;jr; Nru;f;ifmad; kfue;jr; Nru;f;ifmad; kfue;jr; Nru;f;ifmad; kfue;jr; Nru;f;ifmad; kfue;jr; Nru;f;if (Cross pollination)

ahNjDnkhU G+tpd; Fwpapd;kPJ mNj ,dj;ijr; Nru;e;j NtW jhtunkhd;wpd;

kfue;jkzpfs; te;jiljy; mad; kfue;jr;Nru;f;if vdg;gLk;. mad; kfue;jr;

Nru;f;if epfOtjw;nfdj; jhtuq;fs; tpNrl ,irthf;fq;fisf; nfhz;Ls;sd.

cjhuzk; :

1. jd; kfue;jr;Nru;f;if epfOtijj; jtpu;f;Fk; tifapy; G+tpy; nghwpKiwj;

jilfs; Vw;gLjy;.

2. kfue;jf; $Lfs; jpwj;jYk;> Fwp kfue;j kzpfis thq;Fk; epiyia

miljYk; ntt;NtW re;ju;g;gq;fspy; epfOjy;. (,Ufhy Kjpu;T Dichogamy )

3. jd;kyl;Lj;jd;ik my;yJ jd; xt;thik

4. xUghw;G+f;fs; khj;jpuk; Njhd;Wjy;.

ahNjDnkhU jhtuj;jpd; kfue;jkzpfs; mNj jhtuj;jpd; G+nthd;wp;d; Fwpia

mile;j NghjpYk; mJ mq;F Kisf;fhikNa jd;kyLjd;kyLjd;kyLjd;kyLjd;kyL vdg;gLfpd;wJ.

ahNjDk;nkhU jhtuj;jpd; kfue;jkzpfs; mNj jhtuj;jpd; G+nthd;wpd; Fwpia

mile;J Kisj;j NghjpYk;> kfue;jf; Fohapdhy; jk;gj;ijj; Jisj;J tsu

Kbahjjd; fhuzkhf my;yJ jk;gj;jpd; topNa kfue;jf; Fohapd; tsu;r;rp

Fd;wptpLtjhy; #y; fUf;fl;lg;glhikNa jd; xt;thikjd; xt;thikjd; xt;thikjd; xt;thikjd; xt;thik vdg;gLfpwJ. ,e;epiyapy;

fUf;fl;ly; epfoNth tpj;Jj; Njhd;wNth khl;lhJ.

jd; kfue;jr; Nru;f;if fhuzkhf> epfOk; fUf;fl;ly; jw;fUf;fl;ly; (Self fertilization)

vdTk; mad; kfue;jr; Nru;f;if fhuzkhf epfOk; fUf;fl;ly; fle;J fUf;fl;ly;

(Cross fertilization) vdTk; miof;fg;gLk;. fUf;fl;ba gpd;du; xt;nthU #ypUe;Jk;

xt;nthU tpj;Jj; Njhd;Wk;. Efj;jpypUe;J Kisak; Njhd;Wk;. #yfj;jpy;

mike;Js;s Jizf; fyq;fs;> vjpubf;fyq;fs; Mfpad fUf;fl;lypd; gpd;du;

epfOk; tpj;J tsu;r;rpapd; NghJ gbg;gbahf mUfpr; nry;Yk;. rpy jhtuq;fspy;

#ypUe;J Njhd;Wk; Efk; gpu pe ;J gy Kisaq;fs; Njhd;Wk;. ,J

‘gd;KisaKz;ik’ vdg;gLk;. rpj;jpuRj; (Citrus) jhtuq;fspy; nghJthf

gd;KisaKz;ik fhzg;gLfpwJ.

nghJthf> fUf;fl;ba #ypypUe;Nj tpj;Jj; Njhd;Wk;. vdpDk;> mupjhff;

fUf;fl;lypd;wpAk; tpj;Jf;fs; Njhd;WtJz;L. Gzu;r;rpapy; gpwg;ghy; cUthd
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tpj;Jf;fs; mjw;F cjhuzkhFk;. ngUk;ghYk; Gw; jhtuq;fspy; Gzu;r;rpapy;

gpwg;ghyhd tpj;Jf;fs; Njhd;Wk;. vdpDk;> nghJthf Nehf;Fkplj;J tpj;J vd;gJ>

Kisankhd;iwAk; ftrq;fisAk; nfhz;l Kjpu;r;rpaile;j fUf;fl;lg;gl;l

#y; vdf; Fwpg;gplyhk;.

ml;ltiz 7.1 : jd; kfue;jr; Nru;f;if> mad; kfue;jr; Nru;f;if epfOe; jhtuq;fSf;fhdml;ltiz 7.1 : jd; kfue;jr; Nru;f;if> mad; kfue;jr; Nru;f;if epfOe; jhtuq;fSf;fhdml;ltiz 7.1 : jd; kfue;jr; Nru;f;if> mad; kfue;jr; Nru;f;if epfOe; jhtuq;fSf;fhdml;ltiz 7.1 : jd; kfue;jr; Nru;f;if> mad; kfue;jr; Nru;f;if epfOe; jhtuq;fSf;fhdml;ltiz 7.1 : jd; kfue;jr; Nru;f;if> mad; kfue;jr; Nru;f;if epfOe; jhtuq;fSf;fhd

  rpy cjhuzq;fs;  rpy cjhuzq;fs;  rpy cjhuzq;fs;  rpy cjhuzq;fs;  rpy cjhuzq;fs;

 ,aw;ifahfj; jd; ,aw;ifahf mad; ,aw;ifahfj; jd;kfue;jr;Nru;f;ifAk;

 kfue;jur; Nru;f; kfue;jr; Nru;f;if mad; kfue;jr; Nru;f;ifAk; epfOk;

 if epfOk; epfOk; jhtuq;fs; jhtuq;fs;

 jhtuq;fs;

 ney; Nrhsk; kpsfha;

 Fuf;fd; ghfy; fwpkpsfha;

 gaw;iw gPu;f;F fj;jup

 NghQ;rp ePw;Wg; G+rdp Kisf;fPiu

 fliy G+rdp Jtiu

 nfsgp nff;fup gaw;iw

 ,uhzp mtiu Riuf;fha;

 ik#u;g; gUg;G tj;jif

 jf;fhsp fLF

 epyf;fliy Ks;sq;fp

 cUisf;fpoq;F gPw;W}l;

 Gifapiy Nfhth

G+f;Nfhth

#upafhe;jp

Midf;nfha;ah

ml;ltiz 7.2 : fUf;fl;l Kd;dUk; fUf;fl;ba gpd;dUk; G+nthd;wpd; gFjpfsml;ltiz 7.2 : fUf;fl;l Kd;dUk; fUf;fl;ba gpd;dUk; G+nthd;wpd; gFjpfsml;ltiz 7.2 : fUf;fl;l Kd;dUk; fUf;fl;ba gpd;dUk; G+nthd;wpd; gFjpfsml;ltiz 7.2 : fUf;fl;l Kd;dUk; fUf;fl;ba gpd;dUk; G+nthd;wpd; gFjpfsml;ltiz 7.2 : fUf;fl;l Kd;dUk; fUf;fl;ba gpd;dUk; G+nthd;wpd; gFjpfs ;

 fUf;fl;l Kd;du; fUf;fl;ba gpd;du;

1'Mz; Gzup 1 (n)
(sperm) Efk; (2n)  Kisak; (2n)

(zygote)      (embryo)
ngz; Gzup (n)

     (Egg)

2'Mz; Gzup (n)
  tp;j;jftpioaf; fU (3n)

Jizf;fU (2n) (Endosperm  nucleus)

3' ftrk; (Integument) tpj;Jiw (seed coat)

4'#y; Ez;Lis tpj;J Ez;Lis

5'#yfr;Rtu; (ovary wall) Rw;Wf;fdpak; (pericarp)

>

>
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tiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;G

tpj;Jf;fspd; mikg;gpw;fika tpj;Jf;fs; ,uz;L tifg;gLk;.

1. xUtpj;jpiyap tpj;Jf;fs;

2. ,Utpj;jpiyap tpj;Jf;fs;

ml;ltiz 7.3 :ml;ltiz 7.3 :ml;ltiz 7.3 :ml;ltiz 7.3 :ml;ltiz 7.3 : xUtpj;jpiyap tpj;Jf;fSf;Fk; ,Utpj;jpiyap tpj;Jf;fSf;Fk;xUtpj;jpiyap tpj;Jf;fSf;Fk; ,Utpj;jpiyap tpj;Jf;fSf;Fk;xUtpj;jpiyap tpj;Jf;fSf;Fk; ,Utpj;jpiyap tpj;Jf;fSf;Fk;xUtpj;jpiyap tpj;Jf;fSf;Fk; ,Utpj;jpiyap tpj;Jf;fSf;Fk;xUtpj;jpiyap tpj;Jf;fSf;Fk; ,Utpj;jpiyap tpj;Jf;fSf;Fk;

,ilapyhd NtWghLfs;,ilapyhd NtWghLfs;,ilapyhd NtWghLfs;,ilapyhd NtWghLfs;,ilapyhd NtWghLfs;

xUtpj;jpiyap tpj;Jf;fs; ,Utpj;jpiyap tpj;Jf;fs;

tpj;jpd; gFjpfs;tpj;jpd; gFjpfs;tpj;jpd; gFjpfs;tpj;jpd; gFjpfs;tpj;jpd; gFjpfs;
tpj;J %d;W gpujhd gFjpfisf; nfhz;Ls;sJ.

1. tpj;Jiw

2. tpj;jftpioak;

3. Kisak;

tpj;Jiwtpj;Jiwtpj;Jiwtpj;Jiwtpj;Jiw

,J tpj;Jf;Fg; ghJfhg;G toq;Fk; mikg;ghFk;. ,Utpj;jpiyapj; jhtu tpj;Jf;fspy;

,jidj; njspthff; fhzyhk;. vdpDk;> xU tpj;jpiyapj; jhtu tpj;Jf;fspd;

tpj;JiwahdJ Rw;Wf;fdpaj;Jld; ,Wf;fkhfg; gpize;J fhzg;gLtjhy; njspthf

� xUtpj;jpiy khj;jpuNk fhzg;gLk;

vdNt xU tpj;jpiy tpj;J vdg;gLk;.

� njspthf ,dq;fhzj;jf;f ,uz;L

tpj;jpiyfs; cs;sd.

� tpj;jftpioak; cz;L

� ngUk;ghYk; Rw;Wf;fdpak; tpj;Jld;

,Wf;fkhfg; gpize;jpUf;Fk;. vdNt> ,J

jdp tpj;ijf; nfhz;l gok; MFk;.

mjhtJ nfhl ;ilAU (Caryopsis)

vdg;gLk;.

� Kjpu;r ;rpaile;j tpj;Jf;fspy;

tpj;jftpioak; fpilahJ.

� Ez;Lisnahd;iwAk; tpj;Jj;

jOk;igAk; nfhz;l tpj;J. ntsp

Aiwapdhy; tpj;J Nghu;f;fg;gl;bUf;Fk;.

mNefkhd goj ;j pDs ;  gy

tpj;Jf;fs; fhzg;gLk;.

cU 7.5 : ,Utpj ;j piya pj ; jhtucU 7 .5 : ,Utpj ;j piya pj ; jhtucU 7 .5 : ,Utpj ;j piya pj ; jhtucU 7 .5 : ,Utpj ;j piya pj ; jhtucU 7 .5 : ,Utpj ;j piya pj ; jhtu

tiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;G

tpj;jpiyfs; tpj;Jiw

t pj ;j piy

Nkw;wz;L tpj;jpiyf;fPo;j;jz;L

KisNtu;

cU 7 .4 : xUt pj ;j piya pj ;  jhtucU 7 . 4 : xUt pj ;j piya pj ;  jhtucU 7 . 4 : xUt pj ;j piya pj ;  jhtucU 7 . 4 : xUt pj ;j piya pj ;  jhtucU 7 . 4 : xUt pj ;j piya pj ;  jhtu

tiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;Gtiff;Fupa tpj;njhd;wpd; mikg;G

Rw;Wf;fdpak;

mypNuhd;gil

tpj;jftpioak;

tpj;jpiy

cr;rpg;gpupapioak;

KisNtu;

Kisj;

jz;L

Ntu;%b
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NtWgLj;jp ,dq;fhz KbahJ. mt;tpioaj;jpd; xU gFjpahfpa ,J gpujhdkhf

%d;W gFjpfisf; nfhz;lJ.

• tpj;J Ez;Lis - tpj;J Ez;Lis - tpj;J Ez;Lis - tpj;J Ez;Lis - tpj;J Ez;Lis - ,J tpj;Jiwapy; mike;Js;s kpfr;rpwpa xU JthukhFk;.

tpj;J Kisg;gjw;fhf ,jD}lhfNt ePu; mfj;JwpQ;rg;gLk;.

• tpj;Jj;jOk;Gtpj;Jj;jOk;Gtpj;Jj;jOk;Gtpj;Jj;jOk;Gtpj;Jj;jOk;G - ,jd; njhopy; njsptw;wJ. goj;jpDs; fhzg;gLk; fhk;Gld;

tpj;Jg; nghUj;jg;gl;l gFjpahFk;.

• re;jpf;NfhLre;jpf;NfhLre;jpf;NfhLre;jpf;NfhLre;jpf;NfhL - tpj;J tpUj;jpailAk;NghJ jha;j; jhtuj;jpypUe;J ,jD}lhfNt

Nghriz ngwg;gLk;.

tpj;jftpioak;tpj;jftpioak;tpj;jftpioak;tpj;jftpioak;tpj;jftpioak;

tpj;J Kisf;Fk;NghJ Kisaj;Jf;Fj; Njitahd Nghrizia toq;Ftjw;fhff;

fhzg;gLk; mikg;Ng ,JthFk;. xU tpj;jpiyapj; jhtu tpj;Jf;fspy; tpj;jf

tpioak;> czT Nrkpg;G mq;fkhf mike;J> tpj;J Kisf;Fk;NghJ mjw;Fj;

Njitahd Nghrizia toq;Fk;. ,U tpj;jpiyapj;jhtu tpj;J Kisf;Fk;

NghJ tpj;jftpioak; mUfpg;Ngha;tpLk;. tpj;jpiyfspy; czTr; Nrkpg;G epfOk;.

Kisak;Kisak;Kisak;Kisak;Kisak;

Kisj;jz;L> KisNtu;> tpj;jpiyfs; vd;gd ,jpy; mlq;Fk;

• Kisj;jz;LKisj;jz;LKisj;jz;LKisj;jz;LKisj;jz;L

tpj;J Kisf;Fk;NghJ jhtuj;jpd; mq;Fuj; njhFjpahf tsUk; ,ioaq;fs;>

tpj;jpiy Nkw;wz;L (epicotyl) vdg;gLk;.

• KisNtu;KisNtu;KisNtu;KisNtu;KisNtu;

tpj;J Kisf;Fk;NghJ jhtuj;jpd; Ntu;j;njhFjpahf tsu;r;rpailAk; ,ioak;

KisNtu; vdg;gLk;. xUtpj;jpiyj; jhtu tpj;Jf;fspy; KisNtuhdJ

KisNtu;f; ftrk; (Coleorhiza) vdg;gLk; fyg;gilapdhy; %lg;gl;bUf;Fk;.

KisNtUf;Fk; Kisj;jz;Lf;Fk; ,ilg;gl;l gFjpapy; mike;Js;s

,ioaq;fs; tpj;jpiyf; fPo;j;jz;L (hypocotyle) vdg;gLk;. tpj;J

Kisf;Fk;NghJ ,g;gFjp jhtuj;jpd; mbg;gFjpahf tsu;r;rpailAk;.

• tpj;jpiyfs;tpj;jpiyfs;tpj;jpiyfs;tpj;jpiyfs;tpj;jpiyfs;

xU tpj;jpiyapj; jhtuq;fspy; ,J

mUfpa epiyapy; fhzg;gLfpd;w

ikahy;> mjid vspjpy; ,dq;fhz

KbahJ. ,Utpj;jpiyj; jhtu

tpj;Jf;fspd; tpj;jpiyfs; ,uz;bYk;

czT Nrkpf;fg;gl;bUf;Fk;.

tpj;Jiw

Kisj;jz;L

tpj;jpiy
KisNtu;

tpj;Jj;jOk;G

tpj;J Ez;Lthuk;
tpj;Jiw

cU 7.6 : tpj;njhd;wpd; gFjpfs;cU 7.6 : tpj;njhd;wpd; gFjpfs;cU 7.6 : tpj;njhd;wpd; gFjpfs;cU 7.6 : tpj;njhd;wpd; gFjpfs;cU 7.6 : tpj;njhd;wpd; gFjpfs;
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tpj;J Kisj;jy;tpj;J Kisj;jy;tpj;J Kisj;jy;tpj;J Kisj;jy;tpj;J Kisj;jy;

Kisaj;jpd; capu;g;ghd tsu;r;rp fhuzkhf ntspAiwiaf; fpopj;Jf; nfhz;L

ehw;W ntsptUtNj tpj;J Kisj;jy; vdg;gLfpwJ. mjhtJ> jhtuj;jpd; tho;f;if

tl;lj;jpy; mDNrg cwq;Fepiyapy; ,Ue;j tpj;J kPz;Lk; capu;g;gile;J

tsu;r;rpailAk; epiyf;F cs;shFk; ,af;fepiyNa tpj;J Kisj;jy; vdg;gLfpd;wJ.

,t;thwhf Kisak; capu;g;giltjhy; Kisj;jz;bypUe;J mq;Fug; gFjpAk;>

KisNtupypUe;J Ntu;j;njhFjpAk; Njhd;Wk;. xspj;njhFg;ig Muk;gpj;J Gjpa

jhtuk; Rakhfg; Nghriziag; ngWk; epiyia milAk; tiuapy; tpj;jf

tpioaj;jpd; %yk; my;yJ tpj;jpiyfs; %yk; ehw;W Nghriziag; ngWk;.

tpj;J Kisj;jypd; fl;lq;fs;tpj;J Kisj;jypd; fl;lq;fs;tpj;J Kisj;jypd; fl;lq;fs;tpj;J Kisj;jypd; fl;lq;fs;tpj;J Kisj;jypd; fl;lq;fs;

01.01.01.01.01. cl;nfhs;Sif %yk; ePu; cl;GFjy;cl;nfhs;Sif %yk; ePu; cl;GFjy;cl;nfhs;Sif %yk; ePu; cl;GFjy;cl;nfhs;Sif %yk; ePu; cl;GFjy;cl;nfhs;Sif %yk; ePu; cl;GFjy;

gpujhdkhf tpj;jpd; Ez;Lthuj;jpd; Clhf cl;nfhs;Sif %yk; tpj;jpDs;

ePu; GFk;. mj;NjhL tpj;Jiwapd; ClhfTk; ePu; cl;Gf ,lKz;L.

02. nehjpaq;fs; njhopw;gLjy;02. nehjpaq;fs; njhopw;gLjy;02. nehjpaq;fs; njhopw;gLjy;02. nehjpaq;fs; njhopw;gLjy;02. nehjpaq;fs; njhopw;gLjy;

ePu; mfj;JwpQ;rg;gLk;NghJ nehjpaj; njhopw;ghL Muk;gpj;J> mDNrgj; njhopw;

ghLfs; Muk;gpf;Fk;. mg;NghJ Nrkpg;GzT ePu;g;gFg;gilAk;. RthrtPjk;

mjpfupj;Jr; rf;jp gpwg;gpf;fg;gLk;.

03. tsu;r;rp Muk;gpj;jy;03. tsu;r;rp Muk;gpj;jy;03. tsu;r;rp Muk;gpj;jy;03. tsu;r;rp Muk;gpj;jy;03. tsu;r;rp Muk;gpj;jy;

cl;Nrgj; njhopw;ghLfs; %yk; Kisaj;jpd; ,ioaq;fs; gpupifaile;J>

tpaj;jkile;J Kisak; tpUj;jpailAk;.

04. tpj;Jiw ntbj;jy;04. tpj;Jiw ntbj;jy;04. tpj;Jiw ntbj;jy;04. tpj;Jiw ntbj;jy;04. tpj;Jiw ntbj;jy;

tpj;jpiyfs; gUg;gjhYk; Kisak; tsu;r;rpailtjhYk; tpj;Jiw ntbf;Fk;.

05. ehw;W ntspg;gly;05. ehw;W ntspg;gly;05. ehw;W ntspg;gly;05. ehw;W ntspg;gly;05. ehw;W ntspg;gly;

Kjypy; KisNtu; ntsptUk;. mJ fPo;Nehf;fp tsu;r;rpailAk;. gpd;du;

Kisj;jz;L ntsptUk;. ,J epiyf;Fj;jhf Nky;Nehf;fp tsUk;.

ngUk;ghYk; ,f;fl;lq;fs; xd;wpd; kPnjhd;W Nkw;nghUe;jpadthff; (Overlapping)

fhzg;glyhk;.

tpj;J Kisj;jy; Kiwfs;tpj;J Kisj;jy; Kiwfs;tpj;J Kisj;jy; Kiwfs;tpj;J Kisj;jy; Kiwfs;tpj;J Kisj;jy; Kiwfs;

tpj;J Kisj;jypd;NghJ Kisak;

ehw;whf tpUj;jpailtij ehkwpNthk;.

,q ;F t pUj ; j pa pd ;  ,ay ; g pd ;

mbg ; gila py ;  ,Utif t pj ;J

Kisj;jy; Kiwfs; ,dq;fhzg;

gl;Ls;sd.

1. jiuf;fPo; tpj;J Kisj;jy;1. jiuf;fPo; tpj;J Kisj;jy;1. jiuf;fPo; tpj;J Kisj;jy;1. jiuf;fPo; tpj;J Kisj;jy;1. jiuf;fPo; tpj;J Kisj;jy;

tpj;J Kisf;Fk;NghJ Kisj;jz;L

jiukl;lj;jpypUe;J NkNy tUk;

tpj;jpiyfs;/ tpj;jftpioak;

Kisj;jz;L

Kisj;jz;L

KisNtu;

cU 7.7 : jiuf;fPo; tpj;J Kisj;jy;cU 7.7 : jiuf;fPo; tpj;J Kisj;jy;cU 7.7 : jiuf;fPo; tpj;J Kisj;jy;cU 7.7 : jiuf;fPo; tpj;J Kisj;jy;cU 7.7 : jiuf;fPo; tpj;J Kisj;jy;

jhtu ,iy
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Mfpatw;iwf; nfhz;l Vida gFjpfs; jiuapDs;NsNa fhzg;gLk;. ,q;F

tpj;jpiy Nkw;wz;L Jupjkhf tsu;r;rpailAk;. jiuf;fPo; Kisj;jypd;NghJ

tpj;jpiyfs; my;yJ tpj;jftpioakhdJ ehw;wpd; Muk;gg; gUtj;jpy; tsu;r;rpf;Fj;

Njitahd Nrkpg;Gzit toq;Fk;. xspj;njhFg;G %yk; czT cw;gj;jp

nra;akhl;lhJ. ngUk;ghyhd xU tpj;jpiyapj; jhtuq;fspy; jiuf;fPo; Kisj;jy;

fhzg;gLk;.

2. jiuNky; Kisj;jy;2. jiuNky; Kisj;jy;2. jiuNky; Kisj;jy;2. jiuNky; Kisj;jy;2. jiuNky; Kisj;jy;

Kisj;jz;L tsu;r;rpailAk;

NghJ tpj;jpy; tpj;jpiyf;

fPo;j;jz;L Jupjkhf tsu;r;rp

aile;J nfhSf;fp Nghd;W

tise;J Kisj;jz;ilAk;>

tpj;jpiyfisAk; jiuf;F

Nkyhf cau;j;Jk;. ,q;F

tpj;jpiyfs; xspj;njhFg;G

elj;Jk;. cw;gj;jp nra;ag;gLk;

czT njhlUk ;  t pj ;J

Kisj;jYf;F gad;gLj;jg;

gLk;. Muk;gj;jpy; Kisg;gjw;Fj; Njitahd Nghrizia toq;fpa tpj;jpiyfs;

gpd;du; RUq;fptpLk;. ngUk;ghyhd ,U tpj;jpiyapj; jhtu tpj;Jfs; jiuNky;

Kisj;jiyNa fhl;Lk;.

tpj;J Kisj;jypy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J Kisj;jypy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J Kisj;jypy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J Kisj;jypy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J Kisj;jypy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

01.01.01.01.01. mff; fhuzpfs;mff; fhuzpfs;mff; fhuzpfs;mff; fhuzpfs;mff; fhuzpfs;

• tpj;jpd; tho;jfTtpj;jpd; tho;jfTtpj;jpd; tho;jfTtpj;jpd; tho;jfTtpj;jpd; tho;jfT

tpj;jpd; tho;jfT vd;gJ tpj;Jf; nfhz;Ls;s Kisf;Fk; Mw;wyhFk;.

jiyKiwAupikf; fhuzpfs;> tpj;jpd; mf <uypg;G Nghd;w mff;fhuzpfs;

tpj;jpd; tho;jftpy; nry;thf;Fr; nrYj;Jk;. ,J njhlu;ghf cg mj;;jpahak; 9.2

,y; tpupthf Nehf;fg;gLk;. ,f;fhuzp tpj;J Kisg;gjpYk; gq;fspg;Gr; nra;Ak;.

•  tpj;Jf;fspd; cwq;Fepiy tpj;Jf;fspd; cwq;Fepiy tpj;Jf;fspd; cwq;Fepiy tpj;Jf;fspd; cwq;Fepiy tpj;Jf;fspd; cwq;Fepiy

cwq;Fepiy vd;gJ tho;jfTila tpj;Jf;fSf;Fg; gjpa tsu;r;rpf;Fr; rhjfkhd

<uypg;G> ntg;gepiy> xl;rprd; Nghd;w epge;jidfs; toq;fg;gl;l NghjpYk;

mt;tpj;Jf;fs; Kisf;fhjpUf;Fk; epiyahFk;. G+uz tpUj;jpailah Kisak;>

Kisj;jy; epNuhjpfs; fhzg;gLjy;> jbj;j tpj;Jiw Nghd;w fhuzpfs; ,jpy;

gq;fspg;Gr; nra;Ak;. cg mj;jpahak; 7.4 ,y; ,J njhlu;ghf tpupthf ePq;fs;

fw;gPu;fs;.

2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;

• <uypg;G <uypg;G <uypg;G <uypg;G <uypg;G / <ug;gjd;<ug;gjd;<ug;gjd;<ug;gjd;<ug;gjd;

tpj;J Kisg;gjw;fhd clw;nwhopypay; kw;Wk; capupay; nrad;Kiwfisj;

njhlq;Ftjw;Fg; NghJkhd msT <uypg;G ,Uj;jy; Ntz;Lk;. rpy tpj;J tiffs;

cau; <uypg;G epge;jidfspy; kpfr; rpwg;ghf Kisf;Fk;. (cjhuzk; : NghQ;rp>

gPw;W}l;) NtW rpy tpj;Jf;fs; Fiwe;j <uypg;G epge;jidfspy; ed;whf Kisf;Fk;

(cjhuzk; : grsp)

cU 7.8 : jiuNky;; tpj;J Kisj;jy;cU 7.8 : jiuNky;; tpj;J Kisj;jy;cU 7.8 : jiuNky;; tpj;J Kisj;jy;cU 7.8 : jiuNky;; tpj;J Kisj;jy;cU 7.8 : jiuNky;; tpj;J Kisj;jy;

jhtu ,iy
tpj;jpiy

Kisj;jz;L

tpj;jpiy

Kisak;

Kjy;Ntu;
KisNtu;
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• ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy

Kisj;jy; rjtPjk;> Kisj;jy; tPjk; Mfpa tplaq;fspy; ntg;gepiy ngupJk;

nry;thf;Fr; nrYj;Jk;. rpy tpj;Jf;fs; (cjhuzk; : ryhJ) 0 - 100 C Nghd;w

jho; ntg;gepiy tPr;rpy; ed;F Kisf;Fk;. kw;Wk; rpy tpj;J tiffs; 20- 300C

ntg;gepiy tPr;rpNyNa ed;whf Kisf;Fk;. (cjhuzk; : G+rdp> gPu;f;F) xU

ehspd; cau; - ,opT ntg;gepiy tPr;R Vwj;jho 100 C  Mf cs;sNghJ

ngUk;ghyhd tpj;Jf;fs; ed;F Kisf;Fk;.

• tsptsptsptsptsp

tpj;J Kisg;gjw;F mjpfsT rf;jp NjitahFk;. tpj;jpDs; Nrkpf;fg;gl;Ls;s

czT Rthrr; nrad;Kiwf;F cl;gLj;jg;gLtjd; %yNk mr;rf;jp

gpwg;gpf;fg;gLfpwJ. Rthrk; epfOtjw;F xl;rprd; NjitahFk;. Rthrj;jpd;NghJ

Njhd;Wk; fhgdPnuhl;irl;L mfw;wg;gLjy; Ntz;Lk;. xl;rprd; gw;whf;Fiwahf

cs;sNghJ tpj;Jf;fs; fhw;wpd;wpa Rthrk; epfo;j;jp mjd; %yk; rf;jpia

cw;gj;jp nra;tjhy; mt;tpj;Jf;fs; Kisf;fj; njhlq;Fk; (cjhuzk; : ney;)

nrhw;g mstpy; vjpyPd; thAit toq;Ftjd; %yk; tpj;J Kisj;jiy

tpiuTgLj;jyhk;.

• xspxspxspxspxsp

ngUk;ghyhd tpj;Jf;fs; ,UspYk;> xspapYk; Kisf;Fk; jd;ik nfhz;litahFk;.

vdpDk;> rpy tpj;Jf;fs; ,Uspy; khj;jpuNk Kisf;Fk;. kw;Wk; rpy tpj;Jf;fs;

Kisg;gjw;F xU Fwpj;j msT Neuj;Jf;Fj; njhlu;r;rpahf xsp fpilg;gJ

mtrpakhFk;. ,J G+j;jypy; fhzg;gLk; xspf; fhyj; J}z;lw;Ngw;iw xj;jjhFk;.

xspapd; gz;Gj;juk; tpj;J Kisg;gjpy; jhf;fk; tpistpf;Fk; vd;gjw;fhd

rhd;Wfs; cs;sd.

cjhuzk; : ryhJ tpj;Jf;fs; Kisg;gjw;Fr; nrt;nthsp fpilg;gJ

mtrpakhFk;. J}ur;rptg;G xsp ryhJ tpj;J Kisg;gij epNuhjpf;Fk;.

,t;tpj;Jf;fspy; nrt;nthspia mfj;JwpQ;Rk; igw;Nwhf;FNuhk; rptg;G (P
r
)

epwg;nghUSk;> J}ur; rptg;Gepw xspia mfj;JwpQ;Rk; igw;Nwhf;FNuhk; J}ur;

rptg;G  (P
fr
) epwg;nghUSk; mlq;fpapUf;Fk;.

tpj;jpd; P
fr
 ,d; msthdJ P

r
 ,d; msit tpl mjpfupf;Fk; NghJ khj;jpuNk

tpj;J Kisf;Fk;. xsp czu;r;rpAila tpj;Jf;fs; kz;zpy; Moj;jpy;

elg;gLkhapd; mit Kisf;f khl;lh.

tpj;Jf;fs; %yk; jhtuq;fisg; ngUf;Ftjd; Kf;fpaj;Jtk;tpj;Jf;fs; %yk; jhtuq;fisg; ngUf;Ftjd; Kf;fpaj;Jtk;tpj;Jf;fs; %yk; jhtuq;fisg; ngUf;Ftjd; Kf;fpaj;Jtk;tpj;Jf;fs; %yk; jhtuq;fisg; ngUf;Ftjd; Kf;fpaj;Jtk;tpj;Jf;fs; %yk; jhtuq;fisg; ngUf;Ftjd; Kf;fpaj;Jtk;

1. gjpaKiw ,dg;ngUf;fk; %yk; ngUf;f Kbahj jhtuq;fis ,dk;ngUf;fy;

2. Gjpa Ngjq;fs; fpilj;jy;.

3. xl;LNtiyf;fhd xl;Lf;fl;ilfisg; ngWjy;.

4. xU jha;j;jhtuk; ngUe;njhifahd tpj;Jf;fis cw;gj;jp nra;Ak;. vdNt>

xU jha;j;jhtuj;jpy; ,Ue;J ngUe;njhifahd kfl; jhtuq;fis cw;gj;jp

nra;J nfhs;syhk;.

P
r
 epwg;nghUs;  epwg;nghUs;P

fr

nrt;nthsp  

J}ur; nrt;nthsp  
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5. jhtuj;jpd; ,Ug;Gf;Fg; ghjfkhd #oy; epge;jidfs; fhzg;gLk;NghJ> mj;
jhtuq;fs; tpj;J epiyapy; gy;yhz;L thOkpay;igf; fhl;Lk;.  nghUj;jkhd
#oy; epge;jidfs; fpilj;j gpd;du;> mt;tpj;Jf;fs; Kisj;Jg; Gjpa ehw;Wf;fs;

Njhd;Wk;.
6. tpj;Jf;fs; %yk; jhtuq;fisg; ghupa gpuNjrj;jpy; guk;gr; nra;ayhk;.

mjhtJ ePu;> fhw;W> gpuhzpfs; Nghd;w gy;NtW guk;gw; fhuzpfs; mt;thW
tpj;Jf;fs; guk;Gtjw;Fj; JizahFk;. ,t;thwhfg; guk;Gjy; jhtuq;fspd;
,Ug;Gf;F kpfTk; rhjfkhdjhFk;.

7. MzpNtu; fhzg;gLk; jhtuq;fspy; mt;Ntu; kz;zpy; Mo CLUtpr; nrd;W

ePiug;; ngw;W twl;rp Nghd;w ghjfkhd epiyikfisr; rfpf;Fk; jd;ikiag;
ngWk;.

8. tptrha eltbf;iffspd;NghJ eLifg;nghUs; vd;w tifapy; tpj;Jf;fs;
Kf;fpaj;Jtk; ngWfpd;wd.

9. kdpj czthfTk; tpyq;Ffspd; czthfTk; jhtu tpj;Jf;fs; gutyhfg;
gad;gLj;jg;gLfpd;wd.

10. gy;NtW ifj;njhopy;fspd; %yg;nghUshf tpj;Jf;fs; gad;gLj;jg;gLfpd;wd.
11. ,ypq;fKiw ,dg;ngUf;fk; ,aw;ifahd Xu; ,dg;ngUf;f KiwahFk;. vdNt>

Gjpa jhtuq;fis kypthf cw;gj;jp nra;ayhk;. ,J Vida ,dg;ngUf;f
Kiwfistplr; rhu;gstpy; ,yFthd KiwahFk;.

tpj;Jf;fs; %yk; jhtuq;fis ,dk;ngUf;Ftjd; gpujp$yq;fs;tpj;Jf;fs; %yk; jhtuq;fis ,dk;ngUf;Ftjd; gpujp$yq;fs;tpj;Jf;fs; %yk; jhtuq;fis ,dk;ngUf;Ftjd; gpujp$yq;fs;tpj;Jf;fs; %yk; jhtuq;fis ,dk;ngUf;Ftjd; gpujp$yq;fs;tpj;Jf;fs; %yk; jhtuq;fis ,dk;ngUf;Ftjd; gpujp$yq;fs;

1. ,ypq;fKiw ,dg;ngUf;fk; %yk; cw;gj;jp nra;ag;gLk; jhtuq;fs; nghJthfj;
jha;j;jhtuj;Jf;F xg;ghd ,ay;Gfisf; fhl;Ltjpy;iyahifahy;> tpisr;rypd;
msitj; jPu;khdpg;gJ fbdkhdjhFk;. NkYk;> jhtuq;fspd; tsu;r;rp rPuhff;
fhzg;glhikahy; gapu;r;nra;ifapd;NghJ ,dk;ngUf;fk; Nkw;nfhs;;tJ
rpukkhdjhFk;.

2. tpj;Jf;fs; %yk; cw;gj;jp nra;ag;gl;l jhtuq;fs; Kjpu;r;rpailtjw;Fj;

nrythFk; fhykhdJ> ,ypq;fkpy; Kiwfspy; cw;gj;jp nra;ag;gl jhtuq;fspd;
Kjpu;r;rpailtjw;Fr; nry;Yk; fhyj;ijtpl rhu;gstpy; $LjyhdJ.

3. tpj;Jf;fisj; Njhw;Wtpf;fhj jhtuq;fis ,k;Kiw %yk; ,dg;ngUf;f
KbahJ.

4. ,wg;gu;> nfhf;Nfh> Njapiy Nghd;w jhtu tpj;Jf;fspd; tho;jfT kpff;
FWfpa fhyj;Js; mw;Wg;NghFkhjyhy; jha;j;jhtuj;jpy; ,Ue;J tpj;Jf;fisg;

ngw;w clNdNa mtw;iw Kisf;fr; nra;tJ mtrpakhFk;.
5. tpj;Jf;fs; fpilf;fhj fhyq;fspy; mj;jhtuq;fis ,dg;ngUf;fk; nra;a

KbahJ.

     7.2 tpj;Jf;fspd; tho;jfT7.2 tpj;Jf;fspd; tho;jfT7.2 tpj;Jf;fspd; tho;jfT7.2 tpj;Jf;fspd; tho;jfT7.2 tpj;Jf;fspd; tho;jfT

<uypg;G> ntg;gepiy> tsp Nghd;w cfe;j epge;jidfis toq;fpaJk; Kisf;fpd;w
tpj;Jf;fs; my;yJ Kisf;Fk; Mw;wy; nfhz;l tpj;Jf;fNs tho;jfT nfhz;l
tpj;Jf;fs; vdg;gLk;.

rpy tpj;Jf;fs; tho;jfT nfhz;ljhff; fhzg;gl;lhYk; mit cwq;Fepiyapy;
,Ug;gjhy; Kisg;gjpy;iy. mt;thwhd tpj;Jf;fSf;F cupa ntg;gepiyia

toq;Fjy;> tp;j;Jiwia mfw;Wjy; my;yJ tpj;Jiwiaf; fPWjy; my;yJ mkpyg;
gupfupg;ig Nkw;nfhs;Sjy; vd;gtw;wpd; %yk; tpj;J cwq;Fepiyia mfw;wyhk;.
tpj;J Kisg;gjw;Fupa epge;jidfis toq;fpAk; cwq;F epiyiag; Nghf;fyhk;.
Kisf;fhj tpj;Jf;fs; tho;jftw;w tpj;Jf;fs; vdg;gLk;.
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  tpj;J

Kisf;fj;jf;f tpj;J Kisf;fhj tpj;J

• capu;g;Gs;sJ

• Kisf;ff;$baJ cwq;Fepiy nfhz;l    ,we;j

tp;j;J    tpj;J

•  Kisf;fhJ

•  capUs;sJ

tho;jfTila tpj;J tho;jftw;w

 tpj;J

tpj;Jf;fspd; tho;jfitj; Jzpjy;tpj;Jf;fspd; tho;jfitj; Jzpjy;tpj;Jf;fspd; tho;jfitj; Jzpjy;tpj;Jf;fspd; tho;jfitj; Jzpjy;tpj;Jf;fspd; tho;jfitj; Jzpjy;

tpj;Jf;fspd; tho;jfitg; gpd;tUk; Kiwfspy; fhzyhk;.

• tpj;J Kisjpwd; rjtPjj;ij Jzpjy;tpj;J Kisjpwd; rjtPjj;ij Jzpjy;tpj;J Kisjpwd; rjtPjj;ij Jzpjy;tpj;J Kisjpwd; rjtPjj;ij Jzpjy;tpj;J Kisjpwd; rjtPjj;ij Jzpjy;

100 tpj;Jf;fs; nfhz;l khjpupia vLj;J tpj;J Kisg;gjw;Fj; Njitahd

rfy fhuzpfisAk; toq;fp Kisf;f tplg;gLk;. gpd;du;> Kisj;j tpj;Jf;fspd;

vz;zpf;ifiag; ngWjy; Ntz;Lk;. ,t;thW 3 my;yJ 4 jlitfs; nra;J

rupahd Kbitg; ngw;Wf;nfhs;s KbAk;. ,q;F Kisf;Fk; tpj;Jf;fs;

tho;jfitf; nfhz;l tpj;Jf;fshff; fUjg;gLk;. vdpDk;> ,jd;%yk;

cwq;Fepiyapy; cs;s tpj;Jf;fspd; tho;jfit mwpa ,ayhJ.

• fhgdPnuhl;irl;bd; msitj; Jzpjy;fhgdPnuhl;irl;bd; msitj; Jzpjy;fhgdPnuhl;irl;bd; msitj; Jzpjy;fhgdPnuhl;irl;bd; msitj; Jzpjy;fhgdPnuhl;irl;bd; msitj; Jzpjy;

,q;F tpj;Jf;fis <uypg;ghd #oypy; itj;Jf; fhgdPnuhl;irl;L

ntspNaWfpd;wjh vd mtjhdpf;fg;gLk;. cwq;Fepiyapy; fhzg;gLk; tpj;Jf;fs;

$l rpwpjsT Rthrpj;J CO
2 
it ntspapLk;. ,t;thW tpj;Jf;fspy; ,Ue;J

CO
2 
ntspNaWkhapd; mit tho;jfTs;s tpj;Jf;fs; vdg;gLk;.

• ,urhadKiwapy; Jzpjy;,urhadKiwapy; Jzpjy;,urhadKiwapy; Jzpjy;,urhadKiwapy; Jzpjy;,urhadKiwapy; Jzpjy;

,k;Kiw %yk; cwq;Fepiyapy; cs;s tpj;JfspdJ tho;jfit mwpe;J

nfhs;s KbAk;. ,jd;NghJ tpj;Jf;fis ePupy; Cwitj;J> ,uz;lhfg; gpse;J

Kisak; nfhz;l gFjpf;F 2>3>5 nuw;whNrhypak; FNshiul;L (C
19

H
15

N
4
Cl)

,lg;gLk;. ,g;gjhu;j;jk; epwkw;wjhFk;. capu;g;Gs;s tpj;Jf;fspy; Rthrr;

nraw;ghl;bd; NghJ njhopw;gLk; B IjurNdR nehjpak; fPo;g;gilfspd; kPJ

njhopw;gLk;NghJ rf;jp cw;gj;jpahFk;. ,jd;NghJ H+ mad; epwkw;w

nuw;whNrhypak; fiurYld; jhf;fKw;W mjw;Fr; rptg;G epwj;ijf; nfhLf;Fk;.

,q;F Njhd;Wk; Nghkrhd; rptg;G vDk; gjhu;j;jk; %yk; epwq;nfhs;Sk;

jd;ik kw;Wk; nrwptpd; mbg;gilapy; tpj;Jf;fspd; tho;jfitj; jPu;khdpf;fyhk;.

C
19

H
15

N
4
Cl   C

19
H

16
N

4
 + HCl

^%gPidy; Nghkrhd;) (rptg;G)
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0.1 % nrwpTila nuw;whNrhypak; FNshiul;Lf; fiury; jahupf;fg;gl;l gpd;du;

fgpy epwg; Nghj;jypDs; ,l;Lf; fsQ;rpag;gLj;jg;gLk;.

,jd; %yk; tpj;Jfspd; tho;jfit mwpe;J nfhs;syhk;.

• X fjpu;fisg; gad;gLj;jy;fjpu;fisg; gad;gLj;jy;fjpu;fisg; gad;gLj;jy;fjpu;fisg; gad;gLj;jy;fjpu;fisg; gad;gLj;jy;

fjpu;fis mDg;gpg; ngwg;gLk; glq;fspypUe;J gju;fs; kw;Wk; miutapwd;

Mfpatw;iw ,dq;fhz KbAk;. NkYk;> tho;jfT gw;wpa tpsf;fj;ijAk;

ngwKbAk;. vdpDk;> mjpf nryT Vw;gLtJ ,q;F vjpu;Nehf;fg;gLk;

gpur;rpidahFk;.

tpj;Jf;fspd; tho;jfit mwptjd; Kf;fpaj;Jtk;tpj;Jf;fspd; tho;jfit mwptjd; Kf;fpaj;Jtk;tpj;Jf;fspd; tho;jfit mwptjd; Kf;fpaj;Jtk;tpj;Jf;fspd; tho;jfit mwptjd; Kf;fpaj;Jtk;tpj;Jf;fspd; tho;jfit mwptjd; Kf;fpaj;Jtk;

• eLifg; nghUs;fspd; capu;g;Gj;jd;ikiar; Nrhjpg;gjw;FeLifg; nghUs;fspd; capu;g;Gj;jd;ikiar; Nrhjpg;gjw;FeLifg; nghUs;fspd; capu;g;Gj;jd;ikiar; Nrhjpg;gjw;FeLifg; nghUs;fspd; capu;g;Gj;jd;ikiar; Nrhjpg;gjw;FeLifg; nghUs;fspd; capu;g;Gj;jd;ikiar; Nrhjpg;gjw;F

eLifg; nghUl;fshf tpj;Jf;fisg; gad;gLj;Jk;NghJ mit capu;g;Gj; jd;ik

nfhz;lit vd mwpe;Jnfhs;s Ntz;Lk;. mt;thW ,y;yhtpbd; KO

tpj;Jf;fisAk; eLifg; gpuNjrj;jpy; tpijg;gjd; fhuzkhf Kisf;fhJ tpbd;

KO tpj;Jf;fSk; tPzhFk;. ,jdhy; tptrhapfSf;F el;lk; Vw;gLk;.

• guk;giu myFg; ghJfhg;Gf;Fguk;giu myFg; ghJfhg;Gf;Fguk;giu myFg; ghJfhg;Gf;Fguk;giu myFg; ghJfhg;Gf;Fguk;giu myFg; ghJfhg;Gf;F

mLj;j guk;giuf;Fj; Njitahd gapu; tpj;Jf;fis mopahky; ghJfhg;gjw;Fk;

cau; gpwg;Gupikapay; ,ay;Gfisf;; nfhz;l rpwe;j jhtu tiffisg; ngw;Wf;

nfhs;sTk; guk;giuayF tsq;fs; mtrpakhFk;. ,t;thW guk;giuayF

tskhf tpj;Jf;fisf; fsQ;rpag;gLj;Jk;NghJ mtw;wpd; tho;jfit mbf;fb

Nrhjpj;jy; Ntz;Lk;.

tpj;Jf;fspd; tho;jftpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;Jf;fspd; tho;jftpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;Jf;fspd; tho;jftpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;Jf;fspd; tho;jftpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;Jf;fspd; tho;jftpd;kPJ nry;thf;Fr; nrYj;Jk; fhuzpfs;

tpj;Jfspd; tho;jftpd;kPJ> mff;fhuzpfSk; tpj;Jf;fs; Nrkpf;fg;gl;Ls;s #oypy;

cs;s Gwf;fhuzpfSk; nry;thf;Fr; nrYj;Jk;.

A cau; B  eLj;jukhdJ    C  FiwT D tho;jftw;wJ

cU 7.15 cU 7.15 cU 7.15 cU 7.15 cU 7.15 : : : : : nuw;whNrhypak; epwg; gupNrhjid nuw;whNrhypak; epwg; gupNrhjid nuw;whNrhypak; epwg; gupNrhjid nuw;whNrhypak; epwg; gupNrhjid nuw;whNrhypak; epwg; gupNrhjid %yk; %yk; %yk; %yk; %yk; Nrhsk; tpj;jpd; tho;jfitj; jPu;khdpj;jy;Nrhsk; tpj;jpd; tho;jfitj; jPu;khdpj;jy;Nrhsk; tpj;jpd; tho;jfitj; jPu;khdpj;jy;Nrhsk; tpj;jpd; tho;jfitj; jPu;khdpj;jy;Nrhsk; tpj;jpd; tho;jfitj; jPu;khdpj;jy;
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Gwf;fhuzpfs;Gwf;fhuzpfs;Gwf;fhuzpfs;Gwf;fhuzpfs;Gwf;fhuzpfs;

• ntg;gep ;iyntg;gep ;iyntg;gep ;iyntg;gep ;iyntg;gep ;iy

mjpf ntg;gepiy nfhz;l #oyp;y; tpj;Jfisr; Nrkpf;Fk;NghJ tpj;jpd; mDNrgr;

nraw;ghLfs; mjpfupj;J tpj;jpd; tho;jfTf; fhyk; FiwtilAk;. Fwpg;ghf

mjpf <uypg;Gf; nfhz;l tpj;Jf;fs; mjpy; fhzg;gLk; nehjpaq;fspd; nraw;ghLfs;

fhuzkhf khg;nghUs;> Gujk; cl;gl Vida czTfs; NtW Nru;itfshf

khw;wg;gLfpd;wd. ,jdhy;> ,tw;wpd; njhopw;ghL mjpfupf;Fk;NghJ tpj;Jf;fspd;

mDNrgj; njhopw;ghl;L tPjk; mjpfupj;J ntg;gk; ntspaplg;gLk;. ,jdhy;

tpj;jpDs; ntg;gepiy mjpfupf;Fk;. ,jd; fhuzkhf tpj;jpd; tho;jfT FiwAk;.

• fhgdPnuhl;irl;Lr; nrwpTfhgdPnuhl;irl;Lr; nrwpTfhgdPnuhl;irl;Lr; nrwpTfhgdPnuhl;irl;Lr; nrwpTfhgdPnuhl;irl;Lr; nrwpT

tpj;Jf; fsQ;rpag;gLj;jg;gl;Ls;s ,lj;jpy; fhgdPnuhl;irl;bd; nrwpT

mjpfupf;Fk;NghJ nehjpaj;; njhopw;ghL Fiwtile;J tpj;jpd; mDNrgr;

nraw;ghLk; FiwAk;. ,jdhy; tpj;Jf;fis ePz;lfhyk; itj;jpUf;f Kbahj

epiy Njhd;Wk;. MfNt> CO
2 
 nrwpT mjpfupf;Fk;NghJ tpj;jpd; tho;jfT

FiwAk;.

• tspkz;ly rhuPug;gjd;tspkz;ly rhuPug;gjd;tspkz;ly rhuPug;gjd;tspkz;ly rhuPug;gjd;tspkz;ly rhuPug;gjd;

tspkz;ly rhuPug;gjd; mjpfupg;gjd; fhuzkhf tpj;Jf;fs; tspkz;lyj;jpy;

cs;s ePiu mfj;JwpQ;Rtjhy; tpj;jpd; cl;Gw <uypg;G mjpfupf;Fk;. ,jdhy;

tpj;jpd; mDNrgj; njhopw;ghLfs; mjpfupj;J tpj;jpd; tho;jftpw;Fg; ghjpg;G

Vw;gLk;. NkYk;> tpj;jpd; Nkw;Gwkhff; fhzg;gLk; gq;fRfspd; tpj;jpfs; ,t;

<ug;gjd; fhuzkhf Kisj;J tpj;ijg; gq;fRj; njhw;Wf;F cs;shf;Fk;. ,jdhy;

tp;j;jpd; tho;jftpy; ghjpg;G Vw;gLk;.

• Ez;zq;fpfSk; G+r;rpfSk;Ez;zq;fpfSk; G+r;rpfSk;Ez;zq;fpfSk; G+r;rpfSk;Ez;zq;fpfSk; G+r;rpfSk;Ez;zq;fpfSk; G+r;rpfSk;

tpj;jpDs; my;yJ mjidr; #oTs;s ,lq;fspy; fhzg;gLk; rpy gq;fRf;fs;>

gw;wPupahf;fspd; mDNrg tpisTfs; %yk; Kisaj;jpw;Fg; ghjp;g;ig Vw;gLj;Jk;

,urhadg; gjhu;j;jq;fs; cw;gj;jp nra;ag;gLk;. ,jd; fhuzkhf tpj;jp;d; tho;jfT

FiwAk;.

ePs;%Q;rptz;L> me;Jg;G+r;rpfs; Nghd;w gpuhzpfs; tpj;Jf;fspy; jhq;fp tho;e;jthW

mt;tpj;Jf;fspy; mlq;fpAs;s czitr; Nrjg;gLj;JtjhYk; tpj;jpd; tho;jfT

FiwAk;.

• nghwpKiwg; ghjpg;GnghwpKiwg; ghjpg;GnghwpKiwg; ghjpg;GnghwpKiwg; ghjpg;GnghwpKiwg; ghjpg;G

mWtilapd;NghJk; mjid gjg;gLj;Jk;NghJk; ifahsg;gLk;; Kiwf;Nfw;g

tpj;Jf;fSf;Fg; nghwpKiwg;  ghjpg;G Vw;gl ,lKz;L. ,jd;%yKk; tpj;jpd;

tho;jfT mw;Wg;NghFk;.

• tpfhukhf;fpfs;tpfhukhf;fpfs;tpfhukhf;fpfs;tpfhukhf;fpfs;tpfhukhf;fpfs;

tpj;Jf;fs; , ,α β γ  fjpupaf;fj;Jf;F cl;gLtjhy;> Kisaj;jpd; epw%u;j;jq;fspy;

tpfhuq;fs; Njhd;w ,lKz;L. ,jd; tpisthfTk; tpj;Jf;fspd; tho;jfT

mw;Wg;Nghf ,lKz;L.
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mff; fhuzpfspd; nry;thf;Fmff; fhuzpfspd; nry;thf;Fmff; fhuzpfspd; nry;thf;Fmff; fhuzpfspd; nry;thf;Fmff; fhuzpfspd; nry;thf;F

• guk;giuf; fhuzpfs;guk;giuf; fhuzpfs;guk;giuf; fhuzpfs;guk;giuf; fhuzpfs;guk;giuf; fhuzpfs;

ahNjDk; tpj;jpd; tho;jfTf; fhyk; jiyKiw cupikahfj; jPu;khdpf;fg;gLfpwJ.

c-k; : •  vz;nza; mjpfkhfTs;s rpy tpj;Jf;fspd; tho;jfT tpiutpy;

FiwtilAk;.

  • jbj;j tpj;Jiwiaf; nfhz;l ngUk;ghyhd tpj;Jf;fspd; tho;jfT

ePz;ljhFk;.

vdpDk;> Gwf;fhuzpfs; cfe;jjhf mikahjNghJ jiyKiwAupikahfj;

jPu;khdpf;fg;gl;l fhyj;ij tpl> mjd; tho;jfTf;fhyk; FiwAk;. vdpDk;>

cfe ;j Kiwa py ;  t pj ;Jf ;fs ;  fsQ ;r pag ; gLj ;jg ; gl ; bUe ;jhYk ;

jiyKiwAupikahfj; jPu;khdpf;fg;gl;l fhyj;ijtpl tpj;Jf;fspd; tho;jfit

ePbf;f KbahJ.

• tpj;jpd; mfr;#oypd; <uypg;Gr; rjtPjk;tpj;jpd; mfr;#oypd; <uypg;Gr; rjtPjk;tpj;jpd; mfr;#oypd; <uypg;Gr; rjtPjk;tpj;jpd; mfr;#oypd; <uypg;Gr; rjtPjk;tpj;jpd; mfr;#oypd; <uypg;Gr; rjtPjk;

tpj;Jfs; tsu;r;rpailAk;NghJ mjd; mfr;#oypd; <uypg;G 60%  - 70%

nfhz;ljhff; fhzg;gLk;. tpj;J Kjpu;r;rpaile;J jhtuj;jpy; ,Ue;J mfYk;NghJ

,jd; <uypg;G tpiuthff; FiwAk;. vdpDk;> tpj;jpd; mfr;#oy; <ug;gjd;

mjpfupf;Fk;NghJ nehjpaj; njhopw;ghL mjpfupg;gJld; Ez;zq;fpfspd;

Mf;fpukpg;Gk; mjpfupf;Fk;. ,jdhy; tpj;jpd; tho;jfT FiwAk;. me;je;j

tpj;Jf;fSf;Nfw;g ,J NtWgLk;. NkYk;> mfr;#oypd; ePulf;fk; ngupJk;

FiwAkhapd; tpj;Jfspd; tho;jfT ghjpf;fg;gLk;.

• tpj;J tsu;r;rpailAk; re;ju;g;gj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J tsu;r;rpailAk; re;ju;g;gj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J tsu;r;rpailAk; re;ju;g;gj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J tsu;r;rpailAk; re;ju;g;gj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;tpj;J tsu;r;rpailAk; re;ju;g;gj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

jhtuj;jpy; tpj;Jf;fs; Njhd;Wk;> Kjpu;r;rpailAk; fhyg;gFjpapy; jhtuj;jpw;Ff;

fpilf;Fk; ePu;> ntg;gepiy> fdpAg;G Nghd;wit tho;jftpd; kPJ nry;thf;Fr;

nrYj;Jk;. ,f;fhuzpfs; NghJkhd msT fpilf;fhjNghJ jhtuj;jpd; rpy

gFjpfspd; tsu;r;rp cupa Kiwapy; eilngWtjpy;iy. ,e;epiyikapy; tpj;Jk;

cupa Kiwapy; tsu;r;rpailahJ. ,jd; tpisthf mjd; tho;jfTf;Fg;

ghjpg;G Vw;gLk;.

tpj;jpd; tho;jfTf; fhyj;jpw;Nfw;g tpj;Jf;fis %d;W gpujhd $l;lq;fshfg;

gpupf;fyhk;.

1. FWfpafhy tpj;Jf;fs; - 3 tUlk; my;yJ mjw;F Fiwthd tho;jfTf;fhyk;

  nfhz;lit

2. ,ilf; fhy tp;j;Jf;fs; - 3 tUlk; Kjy; 15 tUlk; tiuAs;s tho;jfTf;fhyk;

 nfhz;lit

3. ePz;lfhy tpj;Jf;fs; - 15 tUlj;jpw;F Nkw;gl;l tho;jfTf;fhyk; nfhz;lit

tpj;Jf;fspy; tho;jfT fsQ;rpa epge;jidfSf;Nfw;g NtWgLk;. vdNt> cj;jk

kl;l epiyapy; fsQ;rpag;gLj;jg;gl;l tpj;Jf;fSf;Nf ,it nghUe;Jk;.



314

tpj;jpd; tho;jfitg; ghJfhj;jy;tpj;jpd; tho;jfitg; ghJfhj;jy;tpj;jpd; tho;jfitg; ghJfhj;jy;tpj;jpd; tho;jfitg; ghJfhj;jy;tpj;jpd; tho;jfitg; ghJfhj;jy;

• ntg;gepiyiaf; fl;Lg;gLj;jy;ntg;gepiyiaf; fl;Lg;gLj;jy;ntg;gepiyiaf; fl;Lg;gLj;jy;ntg;gepiyiaf; fl;Lg;gLj;jy;ntg;gepiyiaf; fl;Lg;gLj;jy;

cj;jk fsQ;rpa ntg;gepiyahdJ tpj;jpd; tif> tpj;jpYs;s <ug;gjd;>

fsQ;rpar; #oypy; cs;s rhuPg;gjd; Nghd;wtw;wpy; jq;fpAs;sJ. tpj;Jf;fspd;

<uypg;Gj; jd;ik mjpfkhfTs;sNghJ mit Fiwe;j ntg;gepiyapy;

fsQ;rpag;gLj;jg;gly; Ntz;Lk;. tpj;Jf;fisf; fsQ;rpag;gLj;Jk;NghJ fsQ;rpa

miwapd; ntg;gepiy Vwj;jho 50C Mff; fhzg;gly; Ntz;Lk;. ,t;

ntg;gepiyapy; nehjpaj; njhopw;ghL Fiwtile;J fhzg;gLtjhy; tpj;jpd;

tho;Tf;fhyk; Fiwtiltijj; jtpu;f;fyhk;.

tpj;J tiff;F Vw;g> mtw;wpd; mf <uypg;G epiyahd kl;lj;jpy; ,Uf;FkhW

Ngzp> epiyahd ntg;gepiyapy; tpj;Jf;fs; Nrkpf;fg;gLk;. ntg;g tya ehLfspy;

#oy; ntg ;ge piyAk; rhu Pg ;gjDk; cau ;thdjhy; tpj ;Jf ;fisf;

fsQ;rpag;gLj;Jtjpy; gpur;rpidfs; vjpu;Nehf;fg;gLk;. ,g;gpur;rpidfis ,opthf;f

eltbf;if vLf;fg;gly; Ntz;Lk;. mt;thwhd rpy eltbf;iffs; tUkhW.

• fsQ;rpa miwapDs; RtUf;F nts;is epwg;G+r;Rg; G+rp miwapd;

ntg;gepiyiaf; Fiwf;f KbAk;.

• fsQ;rpa miwapDs; cyu;tspia mDg;gp <ug;gjidf; Fiwf;fyhk;. vdpDk;>

,J nryT $ba xU nrayhFk;.

• tspiaf; fl;Lg;gLj;jy;tspiaf; fl;Lg;gLj;jy;tspiaf; fl;Lg;gLj;jy;tspiaf; fl;Lg;gLj;jy;tspiaf; fl;Lg;gLj;jy;

fsQ;rpa miwapDs; xl;rprd; thAtpd; msT mjpfupf;Fk;NghJ Rthrr;

nrad;Kiw mjpfupf;Fk;. vdNt> fsQ;rpa miwapDs; xl;rprd; thAtpd;

msitf; Fiwj;J tpj;Jf;fspd; tho;jfitf; fhj;Jf;nfhs;syhk;. iejurd;>

Ijurd; thAf;fs; cs;s #oypy; fsQ;rpag;gLj;JtjhYk; tpj;Jf;fspd; Rthr

tPjj;ijf; Fiwj;J tho;jfitg; Ngz KbAk;. fsQ;rpar; #oypy; xl;rprd;

rpwpjsT fhzg;gLjy; mtrpakhFk;. ePz;l fhyk; tpj;Jf;fisr; Nrkpf;Fk;NghJ

fsQ;rpa miwapd; fhgdPnuhl;irl;Lg; ngWkhdj;ij mbf;fb Nrhjpj;J  mwpa

Ntz;Lk;.

• gq;fR> gw;wPupah> G+r;rpfs; Mfpatw;iwf; fl;Lg;gLj;jy;gq;fR> gw;wPupah> G+r;rpfs; Mfpatw;iwf; fl;Lg;gLj;jy;gq;fR> gw;wPupah> G+r;rpfs; Mfpatw;iwf; fl;Lg;gLj;jy;gq;fR> gw;wPupah> G+r;rpfs; Mfpatw;iwf; fl;Lg;gLj;jy;gq;fR> gw;wPupah> G+r;rpfs; Mfpatw;iwf; fl;Lg;gLj;jy;

gq;fR> gw;wPupah Nghd;w Ez;zq;fpj; njhw;Wjy;fisj; jtpu;g;gjw;fhf

tpj;Jf;fisj; J}a;ikahff; fsQ;rpag;gLj;j Ntz;Lk;. NkYk;> #oypd;

<ug;gjidAk; fl;Lg;gLj;Jjy; mtrpakhFk;. tpj;Jfisj; jhf;Fk; G+r;rpfisf;

fl;Lg;gLj;Jtjw;F tpj;Jf; fsQ;rpa miw Rj;jkhff; fhzg;gl Ntz;Lk;.

,jw;Fg; gioa rhf;Ffisf; nfhjpePupy; mtpj;J cyu;j;jp;f; nfhs;s Ntz;Lk;.

fsQ;rpa miwapy; cs;s cile;j ,lq;fisg; Gdu;epu;khzk; nra;jYk;

mtrpakhFk;. ,t;thwhd eltbf;iffs; %yk; fsQ;rpa miwiar; Rj;jkhf

itj;Jf; nfhs;s KbAk;. tpj;Jf;fsQ;rpa miwiaj; J}k%l;Ljy; %yk;

gq;fR> gw;wPupah> G+r;rpfs; vd;gtw;iwf; fl;Lg;gLj;j KbAk;. nkijy; GNuhikl;L>

fhgd; ehw;FNshiul;L> nghRgPd; Nghd;w ,urhadg;nghUs;fs; %yk; J}k%l;l

KbAk;.

• <ug;gjisdf; fl;Lg;gLj;jy;<ug;gjisdf; fl;Lg;gLj;jy;<ug;gjisdf; fl;Lg;gLj;jy;<ug;gjisdf; fl;Lg;gLj;jy;<ug;gjisdf; fl;Lg;gLj;jy;

cyu;j ;jg ;gl ;l tpj ;Jf;fisf; Fiwe;j <ug ;gjd; nfhz;l #oypy;

fsQ;rpag;gLj;Jtjd; %yk; <ug;gjidf; fl;Lg;gLj;j KbAk;. fsQ;rpa miwapd;

<ug;gjidf; fl;Lg;gLj;j ePufw;wpfisg; gad;gLj;jyhk;.
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c-k; : rpypf;fh n[y;> fy;rpak; FNshiul;L Nghd;w ePufw;wpfisg; gad;gLj;jp

<ug;gjidf; Fiwj;Jf; nfhs;sKbAk;. <ug;gjidf; Fiwf;Fk;

cgfuzq;fisAk; gad;gLj;jyhk;. vdpDk;> ,k;Kiw nryT

$bajhFk;.

<ug;gjd; cl;nry;tijj; jLf;f tpj;Jf;fisg; nghypj;jPd; ciw> jfug;Ngzp

vd;gtw;wpy; ,l;L Kj;jpiuapl Ntz;Lk;. tpj;Jf;fisf; fsQ;rpag;gLj;Jtjw;fhf

ePu;ntWg;Gf; nfhz;l fljhrpiag; gad;gLj;j KbAk;. ,q;F gad;gLj;jg;gLk;

ciwfs; ,Lk; tpj;Jf;fspd; mstpw;Nfw;g mika Ntz;Lk;. ciw

ngupjhFk;NghJ mq;F Njq;Fk; tspapd; msT mjpfupf;Fk;.

• nghwpKiwr; Nrjf; fl;Lg;ghLnghwpKiwr; Nrjf; fl;Lg;ghLnghwpKiwr; Nrjf; fl;Lg;ghLnghwpKiwr; Nrjf; fl;Lg;ghLnghwpKiwr; Nrjf; fl;Lg;ghL

tpisr;riyg; ngwy;> #lbj;jy;> nfhz;L nry;Yjy; Nghd;w re;ju;g;gq;fspy;

tpj;Jf;fSf;Fr; Nrjk; Vw;gLtijf; Fiwj;Jf; nfhs;s Ntz;Lk;. ,tw;Wf;Fg;

Gjpa njhopy;El;g cj;jpfisg; gad;gLj;jyhk;.

     7.3 tpj;Jf;fisr; Nrhjpj;jy;7.3 tpj;Jf;fisr; Nrhjpj;jy;7.3 tpj;Jf;fisr; Nrhjpj;jy;7.3 tpj;Jf;fisr; Nrhjpj;jy;7.3 tpj;Jf;fisr; Nrhjpj;jy;

rpwe;j gapu; cw;gj;jpia vjpu;ghu;f;Fk; vtUk; jhk; eLiff;fhf gad;gLj;Jk;

tpj;Jf;fs; caupa juKilaitah vd;gijr; Nrhjpj;J mwpe;J nfhs;tJ

mtrpakhFk;.

eLiff;F cfe;j tpj;Jf;fspy; ,Uf;f Ntz;ba ,ay;Gfs;eLiff;F cfe;j tpj;Jf;fspy; ,Uf;f Ntz;ba ,ay;Gfs;eLiff;F cfe;j tpj;Jf;fspy; ,Uf;f Ntz;ba ,ay;Gfs;eLiff;F cfe;j tpj;Jf;fspy; ,Uf;f Ntz;ba ,ay;Gfs;eLiff;F cfe;j tpj;Jf;fspy; ,Uf;f Ntz;ba ,ay;Gfs;

•  Kisjpwd;  85% tpl mjpfkhf ,Uf;f Ntz;Lk;.

•  gpwnghUs;fsw;w tpj;Jf;fshf ,Uf;f Ntz;Lk;.

•  fis tpj;Jf;fs;> NtWtif tpj;Jf;fs; mw;wjhf ,Uf;f Ntz;Lk;.

•  cilahj tpj;Jf;fshf ,Uf;f Ntz;Lk;.

•  gPilj;jhf;fkw;w tpj;Jf;fshf ,Uf;f Ntz;Lk;.

•  epuk;gpa tpj;Jf;fshf ,Uf;f Ntz;Lk;.

,yq;ifap;y; cau;juk; nfhz;l tpj;Jf;fisg; ngw;Wf; nfhs;tjpy; gy;NtW

rpf;fy;fs; cs;sd. ,jw;Fg; gy fhuzq;fisf; Fwpg;gplyhk;.

•  cau;juk; nfhz;l Ngjq;fs; jl;Lghlhf ,Uj;jy;.

•  tpj;Jf;fis cw;gj;jp nra;aTk; fsQ;rpag;gLj;jTk; Njitahd njhopy; El;g

  trjpfs; Fiwthf ,Uj;jy;.

•  mWtilapd; gpd;du; tpj;Jf;fspd; juk; Ngzg;gLk; tifapy; tpj;J ,Ug;igf;

  ifahStJ njhlu;ghfg; NghJkhd mwpT tptrhapfspilNa fhzg;glhik.

•  re;ij tha;g;Gg; NghJkhdjhf ,Ug;gjpy;iy.

MfNt> cau;juk; nfhz;l tpj;Jf;fisg; NgZtjw;F cupa tpj;Jr; Nrhjidfs;

elhj;JtJ mtrpakhFk;. tpj;Jr; Nrhjidf;F tpj;J khjpupfisg; ngw;Wf;nfhs;sr;

rupahd Kiwfisg; gpd;gw;w Ntz;Lk;.

tpj;Jr; Nrhjidf;fhf tpj;J khjpupfisg; tpj;Jr; Nrhjidf;fhf tpj;J khjpupfisg; tpj;Jr; Nrhjidf;fhf tpj;J khjpupfisg; tpj;Jr; Nrhjidf;fhf tpj;J khjpupfisg; tpj;Jr; Nrhjidf;fhf tpj;J khjpupfisg; (Sampls) ngwy;ngwy;ngwy;ngwy;ngwy;

tpj;Jkhjpup vd;gJ gupNrhjpf;f Ntz;ba KO tpj;Jf;fspy; ,Ue;J ngw;Wf;

nfhs;sg;gLk; Fwpg;gpl;lsthd tpj;Jf;fisf; Fwpf;fpd;wJ.
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gapuplg;gl;l epyj;jpd; khWgl;ljd;ik> mWtil nra;j fhyk;> mJ gjg;gLj;jg;gl;l

Kiw Nghd;w gy fhuzpfshy; tpj;Jf;fs; xU rPuhditahf miktjpy;iy.

xU rhf;fpDs;$l ntt;NtW ,lq;fspy; cs;s tpj;Jf;fSf;F ,ilNa NtWghL

fhzg;gl ,lKz;L. MfNt> tpj;Jkhjpup ngWk; Kiw tpQ;Qhd uPjpahdjhf

miktJ Kf;fpakhdjhFk;.

khjpupfisf; Fj;jpapd; (trier probe) Jiz nfhz;L my;yJ ifapdhy; ngw

KbAk;. igfspy; fsQ;rpag;gLj;jg;gl;Ls;s tpj;Jf;fspy; ,Ue;J khjpupfisg;

ngWk; nghOJ igapd; Nkw;gFjp> fPo;g;gFjp> eLg;gFjp vd ntt;NtW ,lq;fspy;

,Ue;J Fj;jp (trier probe) iag; gad;gLj;jp khjpupfs; ngw;Wf; nfhs;sg;gLk;.

ghupa tpj;Jf; Ftpaypy; ,Ue;J khjpupfisg; ngWtjw;fhff; iffisAk;

gad;gLj;jyhk;.

ngwg;gLk; khjpup tiffs;ngwg;gLk; khjpup tiffs;ngwg;gLk; khjpup tiffs;ngwg;gLk; khjpup tiffs;ngwg;gLk; khjpup tiffs;

1. Muk;g khjpup Muk;g khjpup Muk;g khjpup Muk;g khjpup Muk;g khjpup (primary sample)

igfspy; my;yJ nfhs;fyd;fspy; cs;s tpj;Jf;fspypUe;J tpj;J khjpupfs;

vOe;jkhw;whff; Fj;jpiaf; (trier probe) nfhz;L my;yJ ifapdhy; ngwg;gLk;.

,t;thwhfg; ngWk; tpj;Jkhjpup> Muk;g tpj;J khjpup vdg;gLk;.

2. $l;L khjpup$l;L khjpup$l;L khjpup$l;L khjpup$l;L khjpup (composite sample)

Muk;g khjpupfs; midj;ijAk; fye;J ,k;khjpup ngwg;gLk;.

3. Kd;itf;fg;gLk; khjpupKd;itf;fg;gLk; khjpupKd;itf;fg;gLk; khjpupKd;itf;fg;gLk; khjpupKd;itf;fg;gLk; khjpup (submitted sample)

$l;L khjpupapd; msT ghupajhapd; mjid tpj;Jr; Nrhjidf; $lj;jpw;F

Kd;itf;f Kd;du; Fwpg;gpl;lsT jpzpTf;Ff; Fiwj;Jf; nfhs;s Ntz;Lk;.

,JNt Kd;itf;fg;gLk; khjpupnad miof;fg;gLk;. ,t;thW Kd;itf;fg;gLk;

khjpupapd; msthdJ me;je;j tpj;J tiff;Nfw;g khWgLk;.

tpj;J khjpupiar; nraw;ghl;L khjpupahff; Fiwj;Jf; nfhs;tjw;F gpd;tUk;

Kiwfs; ifahsg;gLk;

1. nghwpfs; %yk;1. nghwpfs; %yk;1. nghwpfs; %yk;1. nghwpfs; %yk;1. nghwpfs; %yk; - ,jd;%yk; tpj;Jf;fs; ed;whff; fyf;fg;gLk;.

2. $whf;fy; Kiw %yk; 2. $whf;fy; Kiw %yk; 2. $whf;fy; Kiw %yk; 2. $whf;fy; Kiw %yk; 2. $whf;fy; Kiw %yk; - xg;gkhd Nkw;gug;igf;

nfhz;l Nkirapd; kPJ tpj;Jkhjpup gug;gg;gl;L cU 7.10

,y; fhl;bAs;sJ Nghd;W ehd;F gFjpfshfg; gpupf;fg;gl;L

mtw;wpy; ,Ue;J ,uz;L gFjpfs; (1> 3 my;yJ 2> 4)

ngwg;gl;L khjpupfs; jahu;g;gLj;jg;gLk;. gpd; mg;gFjpfis

ed;whff; fye;J kPz;Lk; ehd;fhfg; gpupj;J

,uz;L gFjpfs; ngwg;gLk;. ,t;thW Njitahd msT ngWk;tiu ehd;F

gFjpfshfg; gpupj;J ,uz;L gFjpfs; ngwg;gLk;. xt;nthU jlitapYk; kPjpahFk;

,uz;L gFjpfs; ePf;fg;gLk;.

1 2

4 3

cU 7.10 : gyw; KiwcU 7.10 : gyw; KiwcU 7.10 : gyw; KiwcU 7.10 : gyw; KiwcU 7.10 : gyw; Kiw
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ml;ltiz 7.4 : ru;tNjr rl;lq;fSf;fikthf tpj;Jj; njhFjpapypUe;J ngwg;gl Ntz;baml;ltiz 7.4 : ru;tNjr rl;lq;fSf;fikthf tpj;Jj; njhFjpapypUe;J ngwg;gl Ntz;baml;ltiz 7.4 : ru;tNjr rl;lq;fSf;fikthf tpj;Jj; njhFjpapypUe;J ngwg;gl Ntz;baml;ltiz 7.4 : ru;tNjr rl;lq;fSf;fikthf tpj;Jj; njhFjpapypUe;J ngwg;gl Ntz;baml;ltiz 7.4 : ru;tNjr rl;lq;fSf;fikthf tpj;Jj; njhFjpapypUe;J ngwg;gl Ntz;ba

  khjpupapd; msT  khjpupapd; msT  khjpupapd; msT  khjpupapd; msT  khjpupapd; msT     (((((Ftpayhff; fsQ;rpag;gLj;jg;gl;Ls;s NghJFtpayhff; fsQ;rpag;gLj;jg;gl;Ls;s NghJFtpayhff; fsQ;rpag;gLj;jg;gl;Ls;s NghJFtpayhff; fsQ;rpag;gLj;jg;gl;Ls;s NghJFtpayhff; fsQ;rpag;gLj;jg;gl;Ls;s NghJ)))))

tpj;Jf;Ftpaypd; msT (Kg) ngw Ntz;ba Fiwe;j gl;r

khjpupapd; msT

500 f;F Fiwa 5

501 - 3>000 300 kg f;F xU khjpup

(Fiwe;jJ 05 khjpupfs;)

3>001 - 2>1000 500 kg f;F xU khjpup  (Fiwe;jJ

10 khjpupfs;)

(rhf;Ffspy;  fsQ;rpag;gLj;jg;gl;Ls;s NghJ)(rhf;Ffspy;  fsQ;rpag;gLj;jg;gl;Ls;s NghJ)(rhf;Ffspy;  fsQ;rpag;gLj;jg;gl;Ls;s NghJ)(rhf;Ffspy;  fsQ;rpag;gLj;jg;gl;Ls;s NghJ)(rhf;Ffspy;  fsQ;rpag;gLj;jg;gl;Ls;s NghJ)

  5 ,Yk; FiwthdJ xt;nthU ciwapy; ,Ue;Jk;
khjpupfisg; ngw Ntz;Lk;. (Fiwe;jJ
5 khjpupfs;)

  6 - 30 ,ilapy; xt;nthU %d;W ciwfSs;
xd;wpypUe;J khjpupfisg; ngWjy;.
(Fiwe;jJ 10 khjpupfs;)

  31 f;F mjpfkhf xt;nthU 5 ciwfSs; xU
ciwapy; ,Ue;J khjpupfisg; ngWjy;
(Fiwe;jJ 10 khjpupfs;)

Kd;itf;fg;gl Ntz;ba khjpupiag; ngw;w gpd;du;
mk;khjpup> Nrhjidf;fhf tpQ;Qhd Ma;T$lq;fSf;F
mDg;gg;gLk;. Ntwhf;fg;gl;l tpj;Jf;fs; khWglhky;
,Ug;gjw;F cupaKiwapy; ,yf;fkplg;gl Ntz;Lk;.
Jzpg;ig> fljhrpg;ig> nky;ypa nghypj;jPd; ig
vd;gtw;wpy; ,k;khjpupfisf; fsQ;rpag;gLj;j KbAk;.
,t;thW ngw;w tpj;J khjpupfis 24 kzpj;jpahyj;Jf;Fs;
Nrhjidf; $lj;jpw;F mDg;g Ntz;Lk;.

tpj;Jf;fisr; Nrhjpj;jy;tpj;Jf;fisr; Nrhjpj;jy;tpj;Jf;fisr; Nrhjpj;jy;tpj;Jf;fisr; Nrhjpj;jy;tpj;Jf;fisr; Nrhjpj;jy;
01. tp;j;Jj; J}a;ikiaf; fz;lwpjy;01. tp;j;Jj; J}a;ikiaf; fz;lwpjy;01. tp;j;Jj; J}a;ikiaf; fz;lwpjy;01. tp;j;Jj; J}a;ikiaf; fz;lwpjy;01. tp;j;Jj; J}a;ikiaf; fz;lwpjy;
,q;F tpj;Jf;fspd; ngsjpf kw;Wk; guk;giuj; J}a;ik Nrhjpf;fg;gLk;. gpwnghUs;fs;
(cjhuzk; fy;> kzy;> G+r;rpfspd; gFjpfs;> jhtug;gFjpfs;) NtW ,dg; Ngjq;fspd;
tpj;Jfs;> fis tpj;Jf;fs; vd;gtw;iwf; nfhz;buhj tpj;Jf;fs; J}a tpj;Jf;fs;
vdg;gLk;. mjhtJ ,jidj; J}atpj;Jr; rjtPjj;jpYk; $wyhk;. gpwnghUs;fshf
Kjpu;r;rpailahj tpj;Jf;fs;> cile;j tpj;Jfs;> gju; tpj;Jfs;> J}Rfs; vd;gd
fUjg;gLk;. ,q;F ngwg;gl;l tpj;J khjpup fz;zhbj; jl;bd; kPJ gug;gg;gl;L
Vida tpj;Jf;fspypUe;J Ntwhf;fg;gLk;. Kjpupr;rpailahj tpj;J> cile;j
tpj;J vd;gtw;wpd; gUkd; KOikahd tpj;Jfspd; gUkdpYk; miug;gq;Ff;Fk;
Nkyhff; fhzg;gLk;NghJ mitAk; J}a tpj;Jf;fshff; fUjg;gLk;. tpj;Jf;fspy;
gytpj Neha;f; Fzq;Fwpfs; fhzg;gl;lhYk; J}a tpj;Jf;fshff; fUjg;gLk;.
fLikahd fhw;Wj;jhiuia tpj;Jf;fs; kPJ nrYj;jp ,Nyrhd gpwnghUs;fs;
mfw;wg;gLk;. tpj;Jkhjpupia epWj;J epiwiaf; fz;L gpd; fz;zhbj; jl;bd;kPJ
gug;gp J}a tpj;Jf;fis Vida fopTfspypUe;J Ntwhf;fp kPz;Lk; epiw
fz;lwpag;gLk;. ,jd;%yk; J}a tpj;Jr; rjtPjj;ijf; fzpj;Jf; nfhs;s KbAk;.

cU 7.11 : gupNrhjidf;fhf tpj;Jf;fs;cU 7.11 : gupNrhjidf;fhf tpj;Jf;fs;cU 7.11 : gupNrhjidf;fhf tpj;Jf;fs;cU 7.11 : gupNrhjidf;fhf tpj;Jf;fs;cU 7.11 : gupNrhjidf;fhf tpj;Jf;fs;

  fsQ;rpag;gLj;jg;gl;Ls;s Kiw  fsQ;rpag;gLj;jg;gl;Ls;s Kiw  fsQ;rpag;gLj;jg;gl;Ls;s Kiw  fsQ;rpag;gLj;jg;gl;Ls;s Kiw  fsQ;rpag;gLj;jg;gl;Ls;s Kiw
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02. Kisjpwd; rjtPjj;ijr; Nrhjpj;jy;02. Kisjpwd; rjtPjj;ijr; Nrhjpj;jy;02. Kisjpwd; rjtPjj;ijr; Nrhjpj;jy;02. Kisjpwd; rjtPjj;ijr; Nrhjpj;jy;02. Kisjpwd; rjtPjj;ijr; Nrhjpj;jy;

Kisg;gjw;Fj; Njitahd rfy fhuzpfisAk; toq;fp Fwpg;gpl;l fhyg;gFjpapy;

tpj;J khjpupapy; cs;s KO tpj;Jf;fSs; Kisj;j tpj;Jf;fspd; vz;zpf;ifiaf;

fz;L> Kisf;Fk; rjtPjj;ijj; Jzpa KbAk;.

tpj;Jf;fspd; Kisf;Fk; rjtPjj;ijf; fhz;gjw;F Kisjpwd; gupNrhjid

Nkw;nfhs;sg;gLfpwJ. ,jd; %yk; gapu;nra;epyj;jpy; tpijg;gjw;Fj; Njitahd

tpj;Jf;fspd; msit mwpe;J nfhs;s KbAk;. tpj;Jf;fis 12 kzpj;jpahyk;

ePupy; Cwtpl;Lg; gju;;fis Ntwhf;fp> vOkhwhf 400 tpj;Jfisg; ngw;W gpd; mt;

tpj;Jf;fis 100 mlq;fpa ehd;F gFjpfshfg; gpupj;J Kisf;f tpl;L> tpj;J

Kisf;Fk; rjtPjj;ijj; Jzpe;J nfhs;s KbAk;. gpd;tUk; rkd;ghl;ilg;

gad;gLj;jp Kisf;Fk; rjtPjk; Jzpag;gLk;.

Kisj;j tpj;Jf;fspd; vz;zp;f;if

gad;gLj;jpa tpj;Jf;fspd;

vz;zpf;if

tpj;J Kisjpwd; rjtPjj;ijj; JzpAk; Kiwfs;tpj;J Kisjpwd; rjtPjj;ijj; JzpAk; Kiwfs;tpj;J Kisjpwd; rjtPjj;ijj; JzpAk; Kiwfs;tpj;J Kisjpwd; rjtPjj;ijj; JzpAk; Kiwfs;tpj;J Kisjpwd; rjtPjj;ijj; JzpAk; Kiwfs;

1. ngj;jpupf; fpz;z Kiw

2. uf;Nlhy; (Rug doll) Kiw

3. kzw;ngl;b / ehw;WNkilg; ngl;b Kiw

1. ngj;jpupf; fpz;z Kiw1. ngj;jpupf; fpz;z Kiw1. ngj;jpupf; fpz;z Kiw1. ngj;jpupf; fpz;z Kiw1. ngj;jpupf; fpz;z Kiw

ehd;F ngj;jpupf; fpz;zq;fisg; ngw;W ePupdhy;

eidj ;J mjDs ; tbjhis ,Lf .

,t;tbjhisAk; ePupdhy; eidf;f Ntz;Lk;. ePupy;

Cwtpl;lg;gl;l ney; my;yJ NtW rpwpa

tpj;Jf;fspy; 100 tpj;Jf;fisg; ngw;W tbjhspd;

kPJ ,Uf;fj;jf;fthW mLf;fp> Kisj;jYf;Fj;

Njitahd ntg;gepiy> <ug;gjd;> tsp Nghd;w

#ow; fhuzpfs; cupa mstpy; toq;fg;gLk;. ehd;F ehl;fspd; gpd;du; Kisj;j

tpj;Jf;fspd; vz;zpf;ifia mwpe;J rjtPjj;ijj; Jzpa KbAk;. Kisj;jYf;Fj;

Njitahd ehl;fspd; vz;zpf;if tpj;J tiffSf;F mika NtWgLk;. ,t;thW

gy jlitfs; kPsr;nra;J Kisf;Fk; tpj;Jfspd; vz;zpf;ifia mwpe;J

tpj;Jf;fspd; Kisjpwd; rjtPjj;ijj; Jzpa KbAk;.

2. uf;Nlhy; Kiw2. uf;Nlhy; Kiw2. uf;Nlhy; Kiw2. uf;Nlhy; Kiw2. uf;Nlhy; Kiw

,q;F 30 cm mfyKk; 45 cm ePsKk; nfhz;l

Gilitj;Jz;bd; xU Kidia cU 7.13,y;

fhl;bathW ePz;l jbnahd;wpy; xU Rw;Wr;

Rw;wpf; nfhs;sTk;. gpd;du; Jzpj; Jz;by;

k Pj pahfTs;s gFjpa py ; Cwtplg ;gl ;l

tpj;Jf;fis tupirahf itj;J jbapy;

KOj;JzpiaAk; ftdkhfr; RUl;b ,U Gwk;

fl;bstpl Ntz;Lk;.

tpj;J Kisf;Fk; rjtPjk; = x   100

  cU 7.12 : ngj;jpupf;fpz;z KiwcU 7.12 : ngj;jpupf;fpz;z KiwcU 7.12 : ngj;jpupf;fpz;z KiwcU 7.12 : ngj;jpupf;fpz;z KiwcU 7.12 : ngj;jpupf;fpz;z Kiw

tpj;J

ngj;jpupf;

fpz;zk;

tbjhs;

� � � � � � � �

%q;fpy; jb

Gilitj;Jz;L

cU 7.13 : tpj;Jfs; mLf;fg;cU 7.13 : tpj;Jfs; mLf;fg;cU 7.13 : tpj;Jfs; mLf;fg;cU 7.13 : tpj;Jfs; mLf;fg;cU 7.13 : tpj;Jfs; mLf;fg;

gl;Ls;s Kiwgl;Ls;s Kiwgl;Ls;s Kiwgl;Ls;s Kiwgl;Ls;s Kiw
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,t ;thW RUl ;bf ;

fl;lg;gl;l uf;Nlhiy tsp

ed;F fpilf;ff; $bathW

cUt py ;  fhl ; bagb

ehd ;F ehl ; fSf ;F

Kisf;f tplg ;gLk ; .

,ilf;fpil  Kidfs;

,lkhw;wg;gLk;. ehd;F

ehl;fspd; gpd;du;

uf;Nlhiyf; ftdkhf tpupj;J Kisj;j tpj;Jf;fspd; vz;zpf;ifiaf; fz;L

tpj;J Kisjpwd;; rjtPjj;ijf; fz;L nfhs;s KbAk;.

3. kzw; ngl;b Kiw3. kzw; ngl;b Kiw3. kzw; ngl;b Kiw3. kzw; ngl;b Kiw3. kzw; ngl;b Kiw

15 cm x 50 cm  gyif my;yJ gpshj;jpf;Fg;

ngl;bapDs; njhw;WePf;fg;gl;l kziy 10 cm

cauj;jpw;F epug;gp ePupdhy; eidf;f. gpd;

Njitahd tpj;Jf;fis tupirahf ,l;L

nky;ypa kzw; gilapdhy; %b ehd;F

ehl;fSf;F Kisf;f tpLf. gpd; Kisj;j

tpj;Jf;fspd; vz;zpf;ifia mwpe;J tpj;J

Kisjpwd;; rjtPjj;ijf; fz;L nfhs;s KbAk;.

vdpDk;> cwq;Fepiyapy; cs;s tpj;Jf;fspd;

Kisjpwid ,t;thW mwpe;J nfhs;sKbahJ. ,t;thwhd tpj;Jf;fspd; tho;jfitf;

fhZk; Kiw gw;wp tpj;jpd; tho;jfT vd;Dk; gFjpapd; fPo; fye;Jiuahlg;gLk;.

4. tpj;jpd; tho;jfitr; Nrhjpj;jy;4. tpj;jpd; tho;jfitr; Nrhjpj;jy;4. tpj;jpd; tho;jfitr; Nrhjpj;jy;4. tpj;jpd; tho;jfitr; Nrhjpj;jy;4. tpj;jpd; tho;jfitr; Nrhjpj;jy;

tpj;jpd; tho;jfitr; Nrhjpf;Fk; Kiw cg mj;jpahaj;jpy; 7.2 ,y; tpsf;fg;gl;Ls;sJ.

tpj;Jf;fspd; <uypg;Gr; rjtPjj;ijj; Jzpjy;tpj;Jf;fspd; <uypg;Gr; rjtPjj;ijj; Jzpjy;tpj;Jf;fspd; <uypg;Gr; rjtPjj;ijj; Jzpjy;tpj;Jf;fspd; <uypg;Gr; rjtPjj;ijj; Jzpjy;tpj;Jf;fspd; <uypg;Gr; rjtPjj;ijj; Jzpjy;

(i) <u> cyu; epiwiaj;  Jzpjy;<u> cyu; epiwiaj;  Jzpjy;<u> cyu; epiwiaj;  Jzpjy;<u> cyu; epiwiaj;  Jzpjy;<u> cyu; epiwiaj;  Jzpjy;

,q;F tpj;J khjpupia vLj;Jj; jpzpit epWj;J mse;J gpd; fdypapDs; ,l;L
khwhepiw ngwg;gLk; tiu cyu;j;jpg; gpd; kPz;Lk; epWj;Jj; jpzpitf; fhz;gjd;
%yk; tpj;jpy; mlq;fpAs;s ePupd; rjtPjj;ijj; Jzpayhk;.

tpj;J khjpupapd; Muk;g epiw -   x

tpj;J khjpupapd; ,Wjp epiw -   y

<uypg;Gr; rjtPjk; -

(ii) ePufw;wpfisg; gad;gLj;jy; ePufw;wpfisg; gad;gLj;jy; ePufw;wpfisg; gad;gLj;jy; ePufw;wpfisg; gad;gLj;jy; ePufw;wpfisg; gad;gLj;jy;
xU nfhs;fydpDs; jpzpT mwpag;gl;l tpj;J khjpupiaAk; rpypf;fh n[y;>
fy;rpak; FNshiul;L Nghd;w ePufw;wp xd;iwAk; ,l;Lf; fhw;W cl;GfhjthW
%b itf;fg;gLk;. gpd; khwhj; jpzpT ngwg;gLk; tiu cyu;j;jp mt;tpj;Jf;fspd;
<uypg;G mlf;fj;ij mwpe;J nfhs;s KbAk;.

cU 7.14 : uf;Nlhy;cU 7.14 : uf;Nlhy;cU 7.14 : uf;Nlhy;cU 7.14 : uf;Nlhy;cU 7.14 : uf;Nlhy;

uf;Nlhy;

[hk; Nghj;jy;

ePu;

cU 7.15 : uf;Nlhy; ePupy;;  itf;fg;cU 7.15 : uf;Nlhy; ePupy;;  itf;fg;cU 7.15 : uf;Nlhy; ePupy;;  itf;fg;cU 7.15 : uf;Nlhy; ePupy;;  itf;fg;cU 7.15 : uf;Nlhy; ePupy;;  itf;fg;

  gl;Ls;s Kiw  gl;Ls;s Kiw  gl;Ls;s Kiw  gl;Ls;s Kiw  gl;Ls;s Kiw

cU 7.16 kzw; ngl;bcU 7.16 kzw; ngl;bcU 7.16 kzw; ngl;bcU 7.16 kzw; ngl;bcU 7.16 kzw; ngl;b
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(iii) <uypg;Gr; Nrhjpg;ghidg;  <uypg;Gr; Nrhjpg;ghidg;  <uypg;Gr; Nrhjpg;ghidg;  <uypg;Gr; Nrhjpg;ghidg;  <uypg;Gr; Nrhjpg;ghidg; (moisture tester) gad;gLj;jy; gad;gLj;jy; gad;gLj;jy; gad;gLj;jy; gad;gLj;jy;
,J kpfTk; ,yFthd tpiuthd KiwahFk;. ,q;F <uypg;Gr; Nrhjpg;ghd; %yk;
tpj;jpy; cs;s ,ioaq;fspd; kpd;flj;Jjpwidj; Jzpe;J <uypg;Gr; rjtPjj;ij

mse;J nfhs;syhk;.

     7.4 tpj;J cwq;Fepiy7.4 tpj;J cwq;Fepiy7.4 tpj;J cwq;Fepiy7.4 tpj;J cwq;Fepiy7.4 tpj;J cwq;Fepiy

Kjpu;r;rpaile;j capUs;s tpj;njhd;Wf;F Kisg;gjw;Fj; Njitahd <uypg;G>

ntg;gepiy> xl;rprd; Nghd;w rfy epge;jidfSk; toq;fg;gl;l NghjpYk; mJ

Kisf;fhjpUf;Fkhdhy; mt;tpj;J cwq;F epiyapy; cs;sJ vdf; nfhs;sg;gLk;.

,JNt tpj;Jf;fspd; cwq;Fepiy vdg;gLk;.

tpj;J cwq;Fepiyapd; mD$yq;fs;tpj;J cwq;Fepiyapd; mD$yq;fs;tpj;J cwq;Fepiyapd; mD$yq;fs;tpj;J cwq;Fepiyapd; mD$yq;fs;tpj;J cwq;Fepiyapd; mD$yq;fs;

l mjpf kio fpilf;Fk; fhyq;fspy; Kjpu;r;rpaile;j tpj;Jf;fs; fjpupy;

,Uf;ifapNyNa my;yJ goj;jpDs; ,Uf;ifapNyNa Kisg;gJ

jtpu;f;fg;gLjy;.

l gpujp$ykhd mjhtJ ghjfkhd fhyq;fisj; jtpu;j;J Vida fhyq;fspy;

eLtjw;fhff; fsQ;rpag;gLj;jp itj;jpUf;ff;$bajhf ,Uj;jy;.

l eLiff;Fg; nghUj;jkhd tpj;Jf;fisj; J}u ,lq;fSf;Ff; nfhz;L

nry;tjw;fhff; fhy mtfhrk; fpilj;jy;.

l vjpu;fhyj;jpy; gad;gLj;Jtjw;fhf tpj;Jf;fisg; ghJfhj;J itf;ff;$bajhf

,Uj;jy; (tpj;J ,dtpUj;;jpr; nrad;Kiwf;fhfg; gpd;du; gad;gLj;Jtjw;fhf

tpj;Jfisf; fsQ;rpag;gLj;jp itf;fyhk;)

tpj;J cwq;Fepiyapd; gpujp$yq;fs;tpj;J cwq;Fepiyapd; gpujp$yq;fs;tpj;J cwq;Fepiyapd; gpujp$yq;fs;tpj;J cwq;Fepiyapd; gpujp$yq;fs;tpj;J cwq;Fepiyapd; gpujp$yq;fs;

cwq;Fepiyapy; cs;s tpj;Jf;fis vt;tpj gupfupg;Gk; nra;ahJ fsj;jpy; eLtjhy;

mit mq;nfhd;Wk; ,q;nfhd;Wkhf Kisg;gjhy; gapu;nra; epyj;;jpy; ,ilapilNa

ntWikahd ,lq;fs; fhzg;glyhk;. NkYk;> tpj;Jf;fs; Vffhyj;jpy; Kisf;fj;

jtWtjhy; mjhtJ rpy tpj;Jf;fs; KjypYk; NtW rpy tpj;Jf;fs; jhkjkhfpAk;

ntt;NtW re;ju;g;gq;fspy; Kisg;gjhy; tay; rPuhdjd;ik mw;wjhff; fhzg;gLk;.

NkYk;> fistpj;Jf;fspd; ePz;l cwq;FepiyahdJ> tptrha eltbf;iffspy;

ngUkstpy; gpujp$ykhdjhf mikAk;. gapu;nra;epyj;jpy; fisfl;ly; nra;ag;gl;l

NghjpYk; cwq;Fepiyapy; cs;s fistpj;Jf;fs; rpwpJ fhyj;jpy; kPz;Lk;

Kisf;fj; njhlq;Fk;.

cwq;Fep;iyapd; tpjq;fs;cwq;Fep;iyapd; tpjq;fs;cwq;Fep;iyapd; tpjq;fs;cwq;Fep;iyapd; tpjq;fs;cwq;Fep;iyapd; tpjq;fs;

cwq;Fepiyiag; gpd;tUkhW %d;W tpjkhfg; gpupf;fyhk;.cwq;Fepiyiag; gpd;tUkhW %d;W tpjkhfg; gpupf;fyhk;.cwq;Fepiyiag; gpd;tUkhW %d;W tpjkhfg; gpupf;fyhk;.cwq;Fepiyiag; gpd;tUkhW %d;W tpjkhfg; gpupf;fyhk;.cwq;Fepiyiag; gpd;tUkhW %d;W tpjkhfg; gpupf;fyhk;.

1. J}z;lg;gl;l cwq;Fepiy 1. J}z;lg;gl;l cwq;Fepiy 1. J}z;lg;gl;l cwq;Fepiy 1. J}z;lg;gl;l cwq;Fepiy 1. J}z;lg;gl;l cwq;Fepiy (induced dormancy)

mNdfkhfj; jhtuq;fspd; gjpag; gFjpfspy; fhzg;gLk; jhtuq;fspd; cr;rpahl;rp

fhuzkhff; ff;f mUk;Gfspd; tsu;r;rp jtpu;f;fg;gly; J}z;lg;gl;l cwq;Fepiy

vdg;gLk;.
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2. tpjpf;fg;gl;l cwq;Fepiy 2. tpjpf;fg;gl;l cwq;Fepiy 2. tpjpf;fg;gl;l cwq;Fepiy 2. tpjpf;fg;gl;l cwq;Fepiy 2. tpjpf;fg;gl;l cwq;Fepiy (imposed dormancy)

tpj;Jf;fs; tsu;tjw;F cfe;j epiyikfis tpj;Jf;fSf;F toq;fhikahy;

Vw;gLk; cwq;Fepiy tpjpf;fg;gl;l cwq;Fepiy vdg;gLk;. #oypUe;J

Kisj;jYf;Fj; jilahfTs;s fhuzpia mfw;wpaJk; ,e;j cwq;Fepiy

mw;Wg;NghFk;.

3. ,ay;ghd cwq;Fepiy 3. ,ay;ghd cwq;Fepiy 3. ,ay;ghd cwq;Fepiy 3. ,ay;ghd cwq;Fepiy 3. ,ay;ghd cwq;Fepiy (true dormancy)

tpj;Jf;fs; jfhj fhyj;ijf; fopg;gjw;nfd ,ay;ghfNt nfhz;Ls;s cwq;Fepiy

,ay;ghd mjhtJ nka; cwq;Fepiy vdg;gLk;. ,jidg; gpd;tUkhW tifg;gLj;jyhk;.

1. ngsjpf cwq;Fepiy - ngsjpfj; jilfs; (fbd tpj;Jiw) fhuzkhf

KisatpUj;jpf;Fj; Njitahd ePu;> xl;rprd;

Mfpad fpilf;fhikapdhy; Vw;gLk;

cwq;FepiyNa ,JthFk;.

11. ,urhad cwq;Fepiy - tsu;r;rp epNuhjpfs; kw;Wk; XNkhd;fs; Nghd;w

,urhadg; gjhu;j;jq;fspd; fhuzkhf Vw;gLk;

cwq;FepiyNa ,JthFk;.

111. cUttpay; cwq;Fepiy - Kisak; clw;nwhopapy; uPjpahfNth

cUttpay; uPjpahfNth Kjpu;r;rp milahik

fhuzkhf Vw;gLk; cwq;FepiyNa ,JthFk;.

tpj;Jf;fspy; cwq;Fepiy Vw;glf; fhuzq;fs;tpj;Jf;fspy; cwq;Fepiy Vw;glf; fhuzq;fs;tpj;Jf;fspy; cwq;Fepiy Vw;glf; fhuzq;fs;tpj;Jf;fspy; cwq;Fepiy Vw;glf; fhuzq;fs;tpj;Jf;fspy; cwq;Fepiy Vw;glf; fhuzq;fs;

1. tpj;Jiwapd; ,ay;Gfs;1. tpj;Jiwapd; ,ay;Gfs;1. tpj;Jiwapd; ,ay;Gfs;1. tpj;Jiwapd; ,ay;Gfs;1. tpj;Jiwapd; ,ay;Gfs;

a. jbj;j tpj;Jiw : Kisaj;jpDs; ePu;> tsp Mfpad guTtijj;

  jLf;Fk;. c-k; : kh> Njf;F> kiyNtk;G

b. kpDkpDg;ghd tpj;Jiw : ,t;thwhd tpj;Jiw ePiuNah tspiaNah

  ,yFtpy; CLGftplkhl;lhJ. c-k; : mf;Nfrpah> Gsp> kQ;rhb

2. tpj;Jiwapy; my;yJ tpj;jpy; ntt;NtW ,lq;fspy; fhzg;gLk; ,urhadg;2. tpj;Jiwapy; my;yJ tpj;jpy; ntt;NtW ,lq;fspy; fhzg;gLk; ,urhadg;2. tpj;Jiwapy; my;yJ tpj;jpy; ntt;NtW ,lq;fspy; fhzg;gLk; ,urhadg;2. tpj;Jiwapy; my;yJ tpj;jpy; ntt;NtW ,lq;fspy; fhzg;gLk; ,urhadg;2. tpj;Jiwapy; my;yJ tpj;jpy; ntt;NtW ,lq;fspy; fhzg;gLk; ,urhadg;

  nghUs;fspd; jd;ik  nghUs;fspd; jd;ik  nghUs;fspd; jd;ik  nghUs;fspd; jd;ik  nghUs;fspd; jd;ik

rpytif tpj;Jf;fspd; tpj;JiwapNyh tpj;jpDs;Nsh tsu;r;rpia epNuhjpg;Gg;

gjhu;j;jq;fs; fhzg;gLk;. mg;gjhu;j;jq;fs; FiwtilAk; tiuapy; mt;tpj;Jf;fs;

Kisf;f khl;lhJ. c-k; : nfhbj;Njhil> gg;ghrp> jf;fhsp

3. Kisak; KOikahf tpUj;jpailahik3. Kisak; KOikahf tpUj;jpailahik3. Kisak; KOikahf tpUj;jpailahik3. Kisak; KOikahf tpUj;jpailahik3. Kisak; KOikahf tpUj;jpailahik

tpj;J Kjpu;r;rpaile;Js;s NghjpYk; Kisak; KOikahf tpUj;jpailahj

epiyNa ,JthFk;. ,t;thwhd tpj;Jf;fs; ehl;baNghJk; Kisak; ed;F

tpUj;jpailAk; tiuapy; Kisf;f khl;lh. c-k; : Njq;fha;> gid

4. capu;g;gw;w Kisak;4. capu;g;gw;w Kisak;4. capu;g;gw;w Kisak;4. capu;g;gw;w Kisak;4. capu;g;gw;w Kisak;

tpj;J Kjpu;r;rpaile;Js;s NghjpYk;> Kisak; capu;g;gpd;wpf; fhzg;gLtjhy;

Kisf;f khl;lhJ. ,urhadg; nghUnshd;wpdhy; gupfupj;jy; my;yJ rpwpJ

fhyk; fsQ;rpag;gLj;jp itj;jpUj;jy; %yk; Kisaj;ij capu;g;gilar; nra;ayhk;.

c-k; : ney;
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5. xsp czu;r;rpAilajhf ,Uj;jy;5. xsp czu;r;rpAilajhf ,Uj;jy;5. xsp czu;r;rpAilajhf ,Uj;jy;5. xsp czu;r;rpAilajhf ,Uj;jy;5. xsp czu;r;rpAilajhf ,Uj;jy;

rpy tpj;Jf;fs; Kisg;gjw;F xsp mtrpakhFk;. xsp czu;r;rpAila

tpj;Jf;fs; nrt;nthspia mfj;JwpQ;rpa gpd;du; mjpfstpy; Kisg;gJ

mwpag;gl;Ls;sJ. c-k; : ryhJ tpj;Jf;fs;

tpj;Jf;fspd; cwq;Fepiyia ePf;Fk; Kiwfs;tpj;Jf;fspd; cwq;Fepiyia ePf;Fk; Kiwfs;tpj;Jf;fspd; cwq;Fepiyia ePf;Fk; Kiwfs;tpj;Jf;fspd; cwq;Fepiyia ePf;Fk; Kiwfs;tpj;Jf;fspd; cwq;Fepiyia ePf;Fk; Kiwfs;

1. tpj;Jiwia mfw;Wjy; (ntl;Ljy; 1. tpj;Jiwia mfw;Wjy; (ntl;Ljy; 1. tpj;Jiwia mfw;Wjy; (ntl;Ljy; 1. tpj;Jiwia mfw;Wjy; (ntl;Ljy; 1. tpj;Jiwia mfw;Wjy; (ntl;Ljy; / gpsj;jy;)gpsj;jy;)gpsj;jy;)gpsj;jy;)gpsj;jy;)

jbj;j tpj;Jiw nfhz;l tpj;Jf;fspd; tpj;Jiwia ntl;Ltjhy; / ePf;Ftjhy;/

gpsg;gjhy; Njitahd ePUk; tspAk; jilapd;wpg; gutyilAk;. ,jd;

tpisthf tpj;J Kisf;fj; njhlq;Fk;.

c-k;: tpj;Jiwia mfw;Wjy;   - kh

tpj;Jiwiag; gpsj;jy;   - ghfy;

2. tpj;Jiwia cNuhQ;Rjy;2. tpj;Jiwia cNuhQ;Rjy;2. tpj;Jiwia cNuhQ;Rjy;2. tpj;Jiwia cNuhQ;Rjy;2. tpj;Jiwia cNuhQ;Rjy;

kpDkpDg;ghd tpj;Jiw fhzg;gLk; tpj;Jf;fspd; tpj;Jiwia muj;jhspdhy;

cNuhQ;Rtjhy; kpDkpDg;Gj; jd;ik ePq;Fk;. vdNt> tpj;jpDs; ePUk;> tspAk;

CLGff;$ba jd;ik Vw;gLk;. ,jd; tpisthf tpj;J Kisf;Fk;.

c-k; : Gsp> rpwftiu

3. tpj;Jiwiar; RLjy;3. tpj;Jiwiar; RLjy;3. tpj;Jiwiar; RLjy;3. tpj;Jiwiar; RLjy;3. tpj;Jiwiar; RLjy;

Njf;F> kiyNtk;G Nghd;w tpj;Jf;fspd; jbj;j tpj;Jiwiar; rw;Wr; RLtjd;

%yk; ePu;> tsp Mfpad CLGFk; jd;ikia Vw;gLj;jyhk;. mjd; tpisthf

tpj;J Kisf;Fk;.

4. cau; ntg;gepiyapy; itj;jpUj;jy; my;yJ ntg;gepiyia khw;Wjy;4. cau; ntg;gepiyapy; itj;jpUj;jy; my;yJ ntg;gepiyia khw;Wjy;4. cau; ntg;gepiyapy; itj;jpUj;jy; my;yJ ntg;gepiyia khw;Wjy;4. cau; ntg;gepiyapy; itj;jpUj;jy; my;yJ ntg;gepiyia khw;Wjy;4. cau; ntg;gepiyapy; itj;jpUj;jy; my;yJ ntg;gepiyia khw;Wjy;

rpy tpj;J tiffspd; ntg;gepiyiaf; $l;bAk; gpd; Fiwj;Jk; itg;gjhy;

mtw;wpd; cwq;Fepiyia ePf;fyhk;.

5. nte;ePuhy; gupfupj;jy;5. nte;ePuhy; gupfupj;jy;5. nte;ePuhy; gupfupj;jy;5. nte;ePuhy; gupfupj;jy;5. nte;ePuhy; gupfupj;jy;

kpDkpDg;ghd tpj;Jiw nfhz;l tpj;Jf;fis rpwpJ Neuk; efr;#lhd

(450 - 500 C) ePupy; mkpo;j;jp itg;gjhy; mtw;wpd; tpj;Jiw ntbg;gjhy; ePUk;>

tspAk; CLGff;$ba jd;ik Vw;gLk;. ,jd;gpd; tpj;J Kisf;Fk;.

c-k; : mf;Nfrpah> ,g;gpy; ,g;gpy;> nfhd;iw

6. ,urhadg; gjhu;j;jq;fspdhy; gupfupj;jy;6. ,urhadg; gjhu;j;jq;fspdhy; gupfupj;jy;6. ,urhadg; gjhu;j;jq;fspdhy; gupfupj;jy;6. ,urhadg; gjhu;j;jq;fspdhy; gupfupj;jy;6. ,urhadg; gjhu;j;jq;fspdhy; gupfupj;jy;

1. 0.2%  nghw;whrpak; iej;jpNuw;Wf; fiurypy; mkpo;j;jp itj;jy;.

c-k; : ney;> Fuf;fd;> jf;fhsp

2. Ijhd ry;G+upf; mkpyj;jpy; 5 - 15 epkplq;fs; mko;j;jp itj;jy;

c-k; : NfhJik

,t;thW gupfupg;gjhy; jbj;j tpj;Jiw nkd;ikahd jd;ikiag; ngWk;.

Kisak; capu;g;gilAk;.

7. xspf;F cl;gLj;jy;7. xspf;F cl;gLj;jy;7. xspf;F cl;gLj;jy;7. xspf;F cl;gLj;jy;7. xspf;F cl;gLj;jy;

ryhJ Nghd;w tpj;J tiffSf;Fr; nrt;nthspia toq;Ftjhy;> Kisf;fr;

nra;ayhk;. ryhJ tpj;Jf;fs; Kisg;gjw;F 660 kpy;ypikf;fpNuhd;

miyePsKila xsp kpfg; nghUj;jkhdJ vd;gJ mwpag;gl;Ls;sJ.
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8. gilahf;fk; 8. gilahf;fk; 8. gilahf;fk; 8. gilahf;fk; 8. gilahf;fk; (Stratification)

<uypg;ghd kzYk;> tpj;Jf;fSk; gil gilahf ,l;L itf;fg;gLk;.

,t;thwhd tpj;Jf;fisf; fsQ;rpag;gLj;jp itf;Fk; fhymsT> tpj;J

tiff;F mika NtWgLk;.

tpj;Jf;fisf; Fiwe;j my;yJ cau;thd ntg;gepiyf;F cl;gLj;Jtjd; %yk;

cwq;Fepiyia ePf;fyhk;. Kisaj;jpd; cwq;Fepiyia mfw;w ,k;Kiw

gad;gLj;jg;gLk;. c-k; : Ks;sq;fp> ryhJ Nghd;wtw;iw 16  kzpj;jpahyq;fs;

200C apYk; gpd; 8 kzpj;jpahyq;fs; 300C apYk; itj;J cwq;Fepiy

ePf;fg;gLk;.

9. epNuhjpg;Gg; gjhu;j;jq;fisf; fOtp ePf;Fjy;9. epNuhjpg;Gg; gjhu;j;jq;fisf; fOtp ePf;Fjy;9. epNuhjpg;Gg; gjhu;j;jq;fisf; fOtp ePf;Fjy;9. epNuhjpg;Gg; gjhu;j;jq;fisf; fOtp ePf;Fjy;9. epNuhjpg;Gg; gjhu;j;jq;fisf; fOtp ePf;Fjy;

tpj;Jiwapy; ePNuhjpf;Fk; ,urhadg; nghUs;fs; fhzg;gLk; NghJ

mt;tpj;Jf;fisr; rhk;gYld; my;yJ kzYld; fye;J ed;F Gul;b>

ePupy; fOTtjhy; mt;tpurhadg; nghUs;fis ePf;fpf; nfhs;syhk;.

c-k; : gg;ghrp> nfhbj;Njhil> jf;fhsp

     7.5 tpj;Jr; rpfpr;ir7.5 tpj;Jr; rpfpr;ir7.5 tpj;Jr; rpfpr;ir7.5 tpj;Jr; rpfpr;ir7.5 tpj;Jr; rpfpr;ir

MNuhf;fpakhd jhtuq;fisg; ngwTk; tpj;Jf;fis eLjiy ,yFthf;fTnkd

ehw;WNkilapy; tpijj;jy; my;yJ ehl;l Kd;du; mjw;fhfg; gad;gLj;jg;gLk;

tpj;Jf;fspy; Nkw;nfhs;sg;gLk; rfy eltbf;iffisAk; cs;slf;fpaNj tpj;Jr;

rpfpr;ir MFk;.

tpj;Jr; rpfpr;ir vj;jifa re;ju;g;gj;jpy;> vt;tifahd tpj;Jf;fSf;F vt;thW

nra;ag;gLfpd;wnjd;gJ ntw;wpfukhd gapu; tpisr;riyg; ngw vjpu;ghu;f;Fk;

rfy tptrhapfSf;Fk; Kf;fpakhdjhFk;.

tpj;Jr; rpfpr;irapd; Nehf;fq;fs;tpj;Jr; rpfpr;irapd; Nehf;fq;fs;tpj;Jr; rpfpr;irapd; Nehf;fq;fs;tpj;Jr; rpfpr;irapd; Nehf;fq;fs;tpj;Jr; rpfpr;irapd; Nehf;fq;fs;

• Neha;> gPilj; jhf;fq;fsw;w MNuhf;fpakhd gapu;r;nra;ifia Nkw;nfhs;tjw;fhf

tpj;Jf;fisf; fpUkpaopj;jy;.

• gju;;fs;> miutapwd;fis ePf;Fjy;.

• gapu;r;nra;ifapy; ehw;WfspilNa epak ,ilntspiag; Ngzy;.

• tpj;J Kisj;jiyj; Jupjg;gLj;jy;.

• eLifapd;NghJ tpj;Jf;fspd; elj;ijia ,yFthf;fpf; nfhs;sy;.

• iejurd; gjpf;Fk; gw;wPupahf;fis ,dq;fhzy;.

• tpj;Jf;fsp;d; cwq;Fepiyia mfw;Wjy;.

• tpUk;gj;jfhj #oy; epiyikfSf;Fj; jhf;Fg;gpbf;ff;$ba cWjpahd

ehw;Wf;fisg; ngw;Wf;nfhs;sy;.

tpj;Jr; rpfpr;ir Kiwfs;tpj;Jr; rpfpr;ir Kiwfs;tpj;Jr; rpfpr;ir Kiwfs;tpj;Jr; rpfpr;ir Kiwfs;tpj;Jr; rpfpr;ir Kiwfs;

1 .1 .1 .1 .1 . Neha; kw;Wk; gPilj; jhf;fq;fsw;w MNuhf;fpakhd gapu;r;nra;ifiaNeha; kw;Wk; gPilj; jhf;fq;fsw;w MNuhf;fpakhd gapu;r;nra;ifiaNeha; kw;Wk; gPilj; jhf;fq;fsw;w MNuhf;fpakhd gapu;r;nra;ifiaNeha; kw;Wk; gPilj; jhf;fq;fsw;w MNuhf;fpakhd gapu;r;nra;ifiaNeha; kw;Wk; gPilj; jhf;fq;fsw;w MNuhf;fpakhd gapu;r;nra;ifia

Nkw;nfhs;tjw;fhf elhj;jg;gLk; tpj;Jr; rpfpr;ir Nkw;nfhs;tjw;fhf elhj;jg;gLk; tpj;Jr; rpfpr;ir Nkw;nfhs;tjw;fhf elhj;jg;gLk; tpj;Jr; rpfpr;ir Nkw;nfhs;tjw;fhf elhj;jg;gLk; tpj;Jr; rpfpr;ir Nkw;nfhs;tjw;fhf elhj;jg;gLk; tpj;Jr; rpfpr;ir / tpijj; njhw;WePf;fy;tpijj; njhw;WePf;fy;tpijj; njhw;WePf;fy;tpijj; njhw;WePf;fy;tpijj; njhw;WePf;fy;

elg;gl;l tpijfSf;F tpNrlkhfj; jiuf;fPo; tpj;J Kisj;jiyf; nfhz;l

tpj;JfSf;F kz; Neha;f; fhuzpfs;> kz; gPilfs; vd;gtw;why; Nrjk;

Vw;gLtjw;fhd tha;g;G cau;;thdJ.
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,jidj; jtpu;g;gjw;fhf tpj;Jf;fis el Kd;du; mit gPilehrpdp my;yJ

gq;fRehrpdpf; fiurypDs; mkpo;j;jp cyu;j;jpf; nfhs;sg;gLk;. my;yJ gPilehrpdp/

gq;fR ehrpdpj;J}Sld; fye;J elg;gLk;.

cjh : • kpsfha;> jf;fhsp Nghd;w tpj;Jf;fisg; gq;fRehrpdpfspDs; mkpo;j;jp

cyu;j;jp ehl;Ljy;.

• Xu;f;fpl;L> me;J}upak; Nghd;wtw;wpd; tpj;Jf;fisg; nghw;whrpak; gukq;fNdw;Wf;

fiurypDs; mkpo;j;jp ehl;Ljy;.

2 .2 .2 .2 .2 . gju; tpj;Jf;fs; kw;Wk; miutapwd;fis ePf;Ftjw;fhf Nkw;nfhs;Sk;gju; tpj;Jf;fs; kw;Wk; miutapwd;fis ePf;Ftjw;fhf Nkw;nfhs;Sk;gju; tpj;Jf;fs; kw;Wk; miutapwd;fis ePf;Ftjw;fhf Nkw;nfhs;Sk;gju; tpj;Jf;fs; kw;Wk; miutapwd;fis ePf;Ftjw;fhf Nkw;nfhs;Sk;gju; tpj;Jf;fs; kw;Wk; miutapwd;fis ePf;Ftjw;fhf Nkw;nfhs;Sk;

rpfpr;irfs;rpfpr;irfs;rpfpr;irfs;rpfpr;irfs;rpfpr;irfs;

eLiff;F my;yJ tPr;R tpijg;gpw;Fg; gad;gLj;jg;gLk; tpj;Jf;fspilNa gju;

tpj;Jf;fs; fhzg;gLkhapd; gapu;nra; epyj;jpy; ,ilapilNa jhtuq;fsw;w

ntwpjhd ,lq;fs; Vw;gLk;. epuk;ghj tp;j;Jf;fs; (miutapwd;) fhzg;gLkhapd;

mjd;%yk; Njhd;Wk; ehw;Wf;fs; jplfhj;jpuk; Fiwe;jdtjhf ,Uf;Fk;. ,jdhy;>

eLiff;fhfj; njupT nra;ag;gLk; tpj;J khjpupfspypUe;J gju;tpj;Jf;fSk;

epuk;ghj tpj;Jf;fSk; mfw;wg;gl Ntz;baJ mtrpakhFk;. ,jw;fhfg;

gad;gLj;jg;gLk; vspikahd Kiw 250 g mstpyhd tpj;J khjpupfis ePupDs;

mkpo;j;jp kpjf;Fk; tpj;Jf;fis mfw;wptpl;L vQ;rpatw;iw eLiff;Fg;

ngWtjhFk;. vdpDk;> ,jpy; miutapwd;fs; mfw;wg;gLtjpy;iy. vdNt> ePupd;

mlu;j;jpia mjpfupj;Jf; nfhs;tjw;fhf 4.5 yPw;wu; ePUf;F 450 g  cg;Gr; Nru;e;J

mf; fiurypDs; tpj;Jf;fis mkpo;j;jp kpjf;Fk; tpj;Jf;fis mfw;Wtjd;

%yk; gju;fNshL miutapwd;fisAk; mfw;wpf; nfhs;s KbAk;.

,q;F jahupf;fg;gl;l fiurypd; nrwptpd; epak epiyia mwptjw;fhff;

fiurypDs; Kl;ilnahd;iw ,l;L mtjhdpf;Ff. Kl;ilapd; Nkw;gFjp gioa

xU &gha; ehzaj;jpd; msT (2.5 cm tpl;lKila) gFjp njupAkstpw;F

kpjf ;Fkhapd ; mf;fiurypd ; nrwpT ru pahdjhFk; . ,t;tifapy ;

rpfpr;iraspf;fg;gLk; tpj;Jf;fSf;fhd cjhuzk; : ney;> Nrhsk;> ntz;b

3 .3 .3 .3 .3 . gapu;r;nra;ifapy; ehw;Wf;fspilNaahd ,ilntspiag; NgZtjw;fhfgapu;r;nra;ifapy; ehw;Wf;fspilNaahd ,ilntspiag; NgZtjw;fhfgapu;r;nra;ifapy; ehw;Wf;fspilNaahd ,ilntspiag; NgZtjw;fhfgapu;r;nra;ifapy; ehw;Wf;fspilNaahd ,ilntspiag; NgZtjw;fhfgapu;r;nra;ifapy; ehw;Wf;fspilNaahd ,ilntspiag; NgZtjw;fhf

Nkw;nfhs;sg;gLk; tpj;Jr;rpfpr;irNkw;nfhs;sg;gLk; tpj;Jr;rpfpr;irNkw;nfhs;sg;gLk; tpj;Jr;rpfpr;irNkw;nfhs;sg;gLk; tpj;Jr;rpfpr;irNkw;nfhs;sg;gLk; tpj;Jr;rpfpr;ir

gju; tpj;Jf;fs; kw;Wk; miutapwd;;fis mfw;Wtjd; %yk; ehw;WfspilNa

Fwpj;j ,ilntspiag; Ngz KbAk; vd;gJ njspT. vdpDk;> Gifapiy>

fLF> fuw;> ryhJ Nghd;w kpfr;rpwpaitAk; ,NyrhditAkhd tpj;Jf;fis

tPrp tpijf;Fk;NghJ my;yJ ehw;WNkil mikf;Fk;NghJ mtw;iwf; iffshy;

ifahs;tJ fbdk; vd;gjhy; rPuhff; fsk; KOtJk; gug;GtJ fbdkhFk;.

,jdhy; ,t;thwhd tpj;Jf;fis kzYld; my;yJ ckpAld; fye;J tPrp

tpijg;gJ nghUj;jkhdJ.

4 .4 .4 .4 .4 . Kisj;jiy tpiuTgLj;Jtjw;fhf Nkw;nfhs;sg;gLk; rpfpr;irKisj;jiy tpiuTgLj;Jtjw;fhf Nkw;nfhs;sg;gLk; rpfpr;irKisj;jiy tpiuTgLj;Jtjw;fhf Nkw;nfhs;sg;gLk; rpfpr;irKisj;jiy tpiuTgLj;Jtjw;fhf Nkw;nfhs;sg;gLk; rpfpr;irKisj;jiy tpiuTgLj;Jtjw;fhf Nkw;nfhs;sg;gLk; rpfpr;ir

cwq;Fepiyaw;w tpj;Jf;fshf ,Ue;jhYk; ntz;b> ghfy;> GNlhy;> Nrhsk;

Nghd;w tpj;Jf;fisr; rpfpr;irapd;wpg; gapu;nra; epyj;jpy; ehl;Lk;NghJ

mtw;wpypUe;J ehw;Wfs; Njhd;wr; rpy fhynkLf;Fk;. vdpDk;> ,tw;iw 12 -

24 kzpj;jpahyq;fs; ePupDs; mkpo;j;jp itg;;gjhy; Kisj;jiy tpiuTgLj;jpf;

nfhs;syhk;.
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5 .5 .5 .5 .5 . eLifapd;NghJ tpj;Jf;fisf; ifahSifia ,yFthf;Ftjw;fhfeLifapd;NghJ tpj;Jf;fisf; ifahSifia ,yFthf;Ftjw;fhfeLifapd;NghJ tpj;Jf;fisf; ifahSifia ,yFthf;Ftjw;fhfeLifapd;NghJ tpj;Jf;fisf; ifahSifia ,yFthf;Ftjw;fhfeLifapd;NghJ tpj;Jf;fisf; ifahSifia ,yFthf;Ftjw;fhf

Nkw;nfhs;sg;gLk; rpfpr;irNkw;nfhs;sg;gLk; rpfpr;irNkw;nfhs;sg;gLk; rpfpr;irNkw;nfhs;sg;gLk; rpfpr;irNkw;nfhs;sg;gLk; rpfpr;ir

gUj;jp tpj;Jf;fspd; ntspg;Gwj;jpw; fhzg;gLk; gQ;R fhuzkhfg; ngUk;ghYk;

mt;tpj;Jf;fis xd;wpypUe;njhd;W NtWgLj;jpf; nfhs;tJ rpukkhf mikAk;.

mt;thwhd re;ju;g;gq;fspy; rhzp my;yJ fsp fiuf;fg;gl;l fiurypy;

tpj;Jf;fis mkpo;j;jp cyu;j;Jtjd; %yk; my;yJ mkpyf; fiurypDs; mkpo;j;jp

gQ;Rld; $ba gFjpia mfw;wp gad;gLj;jyhk;.  rpy ehLfspy; fdpAg;Gfshy;

Md gjhu;j;jq;fshy; my;yJ gPilehrpdpfspdhy; Md gjhu;j;jq;fshy; tpj;Jf;fs;

%lg;gl;bUf;Fk;. xOq;fw;w tbtKila tpj;Jf;fis xOq;fhd tbtKila

tpj;Jf;fshf khw;Wtjw;fhfg; Nghu;j;Jjy; Nkw;nfhs;sg;gLk;. tpijfUtp %yk;

tpj;Jf;fis eLk;NghJ xNu tbtKila tpj;Jf;fisg; gad;gLj;j Ntz;baJ

Kf;fpakhdjhFk;. ,t;thwhd Nghu;itfSf;F Nkw;$wg;gl;lthW gy;NtW

gjhu;j;jq;;fisr; Nru;g;gjd; %yk; tpj;Jf;fspd; ghJfhg;ig cWjpg;gLj;JtJld;

ehw;wpd; Muk;gg; gUtj;jpy; tsu;r;rpf;Fj; Njitahd Nghrizg; gjhu;j;jq;fisAk;

toq;fyhk;.

5 .5 .5 .5 .5 . iejurd; gjpf;Fk; gw;wPupahf;fisg; GFj;Jtjw;fhf tpj;Jf;fSf;Fiejurd; gjpf;Fk; gw;wPupahf;fisg; GFj;Jtjw;fhf tpj;Jf;fSf;Fiejurd; gjpf;Fk; gw;wPupahf;fisg; GFj;Jtjw;fhf tpj;Jf;fSf;Fiejurd; gjpf;Fk; gw;wPupahf;fisg; GFj;Jtjw;fhf tpj;Jf;fSf;Fiejurd; gjpf;Fk; gw;wPupahf;fisg; GFj;Jtjw;fhf tpj;Jf;fSf;F

Nkw;nfhs;sg;gLk; rpfpr;irfs;Nkw;nfhs;sg;gLk; rpfpr;irfs;Nkw;nfhs;sg;gLk; rpfpr;irfs;Nkw;nfhs;sg;gLk; rpfpr;irfs;Nkw;nfhs;sg;gLk; rpfpr;irfs;

,J tp;j;Jf; fpUkpGFj;jy; vd miof;fg;gLk;. Nrhah mtiu Nghd;w mtiuf;

FLk;gg; gapu;fis ehl;Lk; NghJ rpwg;ghd tpisr;riyg; ngw;Wf; nfhs;s

Ntz;Lkhapd;> mt;tpj;Jf;fis eLk; kz;zpy; gapu;fSf;fhd tpNrlkhd

iejurd; gjpf;Fk; gw;wPupahf;fs; ,Uj;jy; Kf;fpakhFk;. Fwpj;j fsj;jpy;

mt;tif gw;wPupahf;fisg; GFj;j Ntz;baJ mtrpakhFk;. ,jw;Fupa ,yFthd

top eLiff;fhfg; gad;gLj;jg;gLk; tpj;Jf;fSf;Ff; fpUkpGFj;jyhFk;. ,q;F

gapu;r;nra;iff;fhf tpNrlkhd iejurd; gjpf;Fk; gw;wPupah fye;j rhzk;

fiuf;fg;gl;l fiurypDs; tpj;Jf;fis mkpo;j;jp mjd; gpd;du; mit elg;gLk;.

mt;thwpy;yhtpbd; tpj;Jf;fisr; #O gir G+rp gw;wPupahf;fisf; nfhz;l

Clfj;Jld; tpj;Jf;fisf; fye;J elg;gLk;. ,k;Kiw ngUk;ghYk; Nrhah

mtiu gapu;nra; epyj;jpy; mjw;nfd tpNrlkhd ,dkhd iwNrhgpak;

gw;wPupahf;fisg; GFj;jg; gad;gLj;jg;gLfpd;wJ.

6.6.6.6.6. tpj;Jf;fspd; cwq;Fepiyiag; Nghf;Ftjw;fhfg; gad;gLj;jg;gLk; rpfpr;ir Kiwtpj;Jf;fspd; cwq;Fepiyiag; Nghf;Ftjw;fhfg; gad;gLj;jg;gLk; rpfpr;ir Kiwtpj;Jf;fspd; cwq;Fepiyiag; Nghf;Ftjw;fhfg; gad;gLj;jg;gLk; rpfpr;ir Kiwtpj;Jf;fspd; cwq;Fepiyiag; Nghf;Ftjw;fhfg; gad;gLj;jg;gLk; rpfpr;ir Kiwtpj;Jf;fspd; cwq;Fepiyiag; Nghf;Ftjw;fhfg; gad;gLj;jg;gLk; rpfpr;ir Kiw

,J njhlu;ghd tpsf;fk; cg mj;jpahak; 7.4 ,y; tpsf;fg;gl;Ls;sJ.

7. tpj;Jf;fis td;ikahf;fy;7. tpj;Jf;fis td;ikahf;fy;7. tpj;Jf;fis td;ikahf;fy;7. tpj;Jf;fis td;ikahf;fy;7. tpj;Jf;fis td;ikahf;fy;

cfg;gw;w #oy; epiyikfisj; jhq;fpf; nfhs;tjw;fhf tpj;Jf;fs;

typikahf;fg;gLk;. tpNrlkhf twl;rpf;Fj; jhf;Fg; gpbf;Fk; jd;ikia

Vw;gLj;Jtjw;fhf tpj;Jr;rpfpr;ir Nkw;nfhs;sg;gLk;. ,q;F tpj;Jf;fs; ePupDs;

mkpo;j;jp KisNtu; ,Nyrhf ntspj;njupaf;$ba epiy tUk; tiu Ngzg;gLk;.

KisNtu; ,Nyrhfj; njd;gLk;NghJ tpj;J kPz;Lk; cyu;j;jg;gLk;. gpd;du;

kPz;Lk; ePupDs; mkpo;j;jp Kisf;ftplg;gl;L cyu;j;;jg;gLk;. ,t;tpjk; 3 - 4

jlitfs; Nkw;nfhs;sg;gl;L gpd;du; Kisf;ftplg;gLk; NghJ Njhd;Wk; ehw;Wf;fs;

twl;rpiaj; jhq;ff;$ba jd;ikiaf; nfhz;bUf;Fk;.

c-k; : ney;
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     7.6 mj;jhl;rpg;gLj;jg;gl;l tpj;J cw;gj;jp7.6 mj;jhl;rpg;gLj;jg;gl;l tpj;J cw;gj;jp7.6 mj;jhl;rpg;gLj;jg;gl;l tpj;J cw;gj;jp7.6 mj;jhl;rpg;gLj;jg;gl;l tpj;J cw;gj;jp7.6 mj;jhl;rpg;gLj;jg;gl;l tpj;J cw;gj;jp

tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;

tptrha cw;gj;jpia Nkk;gLj;Jtjw;Fj; juj;jpy; rpwe;j Gjpa Ngjq;fSk; rpwe;j

,ay;GfSld; $ba tpj;Jf;fSk; mtrpakhFk;. ,jw;F KiwahdJk; gbKiwahf

xUq;fpizf;fg;gl;lJkhd tpj;J cw;gj;jpj; jpl;lk; mtrpakhfpd;wJ. mt;thwhd

nraw;wpl;lj;jpd; %yk; rpwe;j tpj;Jf;fisg; ngWk; mNjrkak; gpd;tUk;

mD$yq;fisAk; ngwyhk;.

1. gapu;r;nra;iff;Fg; nghUj;jkhd Ngjq;fisg; ngw Kbfpd;wikahy;>

tpisr;riy mjpfupj;Jf; nfhs;syhk;.

2. rPuhd Kjpu;r;rpiaAk; jiyKiwAupikj; J}a;ikiaAk; nfhz;l tpj;Jf;fisg;

gad;gLj;Jk;NghJ tpisr;ry; mjpfupf;Fk;.

3. tpj;J Kisf;Fk;NghJk;> tsu;r;rpapd;NghJk; rPuhd jd;ik ,Uf;Fkhapd;>

Nghriz> ePu;> tptrha ,urhadq;fs; Mfpatw;wpd; %yk; cr;rg; gaidg; ngwKbAk;.

4. Kisf;Fk; rjtPjk; Nrhjpj;jwpag;gl;Ls;s cau;ju Ngjq;fspd; mj;jhl;rpg;

gLj;jg;gl;l tpj;Jf;fisg; ngw Kbtjdhy; nra;if gz;zj; Njitg;gLk;

tpj;Jj; Njitiaf; Fiwj;Jf; nfhs;syhk;.

5. jukhd tpj;J khjpupfspy; Vida fyg;Gg; Ngjq;fSk; gpwnghUs;fSk; FiwthfNt

fye;jpUf;Fk;.

6. fis tpj;Jf;fs; Fiwthf ,Uf;Fkhjyhy;;> gapu;nra; epyj;jpy; fisf;fl;Lg;ghL

Vw;gLk;.

7. tpj;Jg; gupfupg;Gr; nraw;ghLfspdhy; Neha;> gPilfs; Vw;gLtJ FiwtilAk;.

8. gioa Ngjq;fSf;Fg; gjpyhf tpUj;jp nra;ag;gl;l Gjpa Ngjq;fis

tptrhapfs; kj;jpapy; gug;gyhk;.

tpj;Jf;fis mj;jhl;rpg;gLj;jf; fsg; gupNrhjid kw;Wk; Ma;T$lg; gupNrhjid

vDk; ,uz;L tifahd gupNrhjidfis elj;Jtu;. ,tw;Ws; Kjyhtjhf fsg;

gupNrhjidia elhj;Jtu;. ,jw;F tpj;J mj;jhl;rpg;gLj;jw; Nritapd; fsg;

gu pNrhjidfspdhy; mj;jhl ;r pg ;gLj ;jg ; gjpT nra;ag ;gl ;l vy;yhg ;

gapu;r;nra;iffspdJk; jiyKiwAupikj; J}ajd;ik cl;gl Vida juq;fisAk;

gapu;nra;Ak; ,lj;jpw;Fr; nrd;W Muha;tu;. ahjhapDk; Ngjnkhd;wpd;

jiyKiwAupikj; J}a;ikia> fsg; gupNrhjidfs; %yk; khj;jpuNk Nrhjpf;fyhk;.

jiyKiwAupikj; J}a;ikiag; gupNrhjpj;jjd; gpd;du;> 7.3 Mk; cg mj;jpahaj;jpy;

Fwpg;gplg;gl;Ls;sJ Nghd;W tpj;J khjpupfisg; ngw;W> tpj;J khjpupfis

Ma;T$lj;jpw;F mDg;gp ngsjpfj; J}a;ik> Kisjpwd;> <uypg;G Mfpa Kf;fpa

,ay;Gfs; Nrhjpf;fg;gLk;. ,t;thW tptrhaj; jpizf;fsj;jpdhy; nraw;gLj;jg;gLk;

eltbf;iffspd; gbKiwfs; tUkhW.

gb 1gb 1gb 1gb 1gb 1 - tpUj;jpahsd; tpj;J cw;gj;jp- tpUj;jpahsd; tpj;J cw;gj;jp- tpUj;jpahsd; tpj;J cw;gj;jp- tpUj;jpahsd; tpj;J cw;gj;jp- tpUj;jpahsd; tpj;J cw;gj;jp

,dtpUj;jp Ma;T kj;jpa epiyaq;fspy; jhtuq;fs; fyg;Gg; gpwg;ghf;fk; nra;ag;gl;L

Gjpa Ngjq;fs; cw;gj;jp nra;ag;gLk;. mjd; gpd;du;> Fwpj;j Ngjk;> cau; juq;fisf;

nfhz;ljh vd kPz;Lk; kPz;Lk; nra;if gz;zpr; Nrhjpf;fg;gLk;. mt;thW

Nju;e;njLf;fg;gLfpd;w tpj;Jf;fs; gw;wpj; jpUg;jpaila KbAkhapd;> mLj;j gbKiw

Gjpa Ngjj;ijg; gjpT nra;tjhFk;. mjd; gpd;du; mg;Gjpa Ngjj;ij ney;

Muha;r;rp kj;jpa epiyaj;jpd; cj;jpNahfj;ju;fspd; tpNrl Nkw;ghu;itapd; fPo;

nra;if gz;zp kPz;Lk; ,dg;ngUf;fk; nra;J nfhs;tu;. ,t;thW ngwg;gLk;

tpj;Jf;fs; tpUj;jpahsd; tpj;Jf;fs; vd miof;fg;gLk;.
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tpUj;jpahf;fQ; nra;ag;gl;l tpj;Jf;fis cw;gj;jp nra;Ak; vy;yhr; re;ju;g;gq;fspd;

NghJk; Fwpj;j Ngjj;jpd; ,ay;Gfis mjpfstpw; nfhz;l tpj;Jf;fis khj;jpuk;

Nju;e;njLj;jy; Ntz;Lk;. mit Muk;g tpj;J cw;gj;jpf;fhfg; gad;gLj;jg;gLk;.

,it re;ijg;gLj;jg;glkhl;lhJ.

gb 11 - mj;jpthu tpj;Jf;fs; gb 11 - mj;jpthu tpj;Jf;fs; gb 11 - mj;jpthu tpj;Jf;fs; gb 11 - mj;jpthu tpj;Jf;fs; gb 11 - mj;jpthu tpj;Jf;fs; (Foundation Seeds)

tpUj;jpahsd; tpj;Jf;fisr; nra;if gz;zp ngWk; KjyhtJ guk;giu tpj;Jfs;

mj;jpthu tpj;Jf;fs; vd miof;fg;gLk;. tptrhaj; jpizf;fsj;jpd; gz;izfspy;

khj;jpuNk mj;jpthu tpj;Jf;fs; cw;gj;jp nra;ag;gLfpd;wd. ,q;F gz;iz

Kfhikahsu;fspd; tpNrl Nkw;ghu;itapd; fPo; gapu;r;nra;if Ngzg;gLk;. mNj

rkak; tpj;Jj; njhFjpapd; juj;ijg; Ngzf;$bathW tpj;Jf;fs; ,dg;ngUf;fk;

nra;ag;gLk;.

gjpT nra;ag;gl;l tpj;J cw;gj;jp nra;Ak; epWtdq;fSf;Fk; egu;fSf;Fk; khj;jpuNk

mj;jpthu tpj;Jf;fs; tpepNahfpf;fg;gLk;. nghJkf;fSf;F mit tpw;gid

nra;ag;gLtjpy;iy.

gb 111 - gjpT nra;ag;gl;l tpj;Jf;fs;gb 111 - gjpT nra;ag;gl;l tpj;Jf;fs;gb 111 - gjpT nra;ag;gl;l tpj;Jf;fs;gb 111 - gjpT nra;ag;gl;l tpj;Jf;fs;gb 111 - gjpT nra;ag;gl;l tpj;Jf;fs;

mj;jpthu tpj;Jf;fisr; nra;ifgz;zpg; ngwg;gLk; KjyhtJ re;jjp tpj;Jf;fs;

gjpTnra;ag;gl;l tpj;Jf;fs; vdg;gLk;. mur gz;izfspYk; mjw;fhfg; gjpT

nra;Js;s> jdpahu; gz;izfspYk; xg;ge;jg; gz;izfspYk; khj;jpuNk ,it

cw;gj;jp nra;ag;gLk;.

,q;F Ngjj;jpw;Fupa ju epakq;fisf; nfhz;l tpj;Jf;fspd; njhif ngUf;fpf;

nfhs;sg;gLk;. gjpTnra;ag;gl;l tpj;Jf;fis mj;jhl;rpg;gLj;jg;gl;l tpj;J

cw;gj;jpf;fhf khj;jpuNk cgNahfpg;gu;. mit tptrhapfSf;fpilNa tpw;gid

nra;ag;gLtjpy;iy.

gb gb gb gb gb IV - mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fs;- mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fs;- mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fs;- mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fs;- mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fs;

gjpTnra;ag;gl;l tpj;Jf;fisr; nra;ifgz;zpg; ngwg;gLk; Kjyhk; re;jjp tpj;Jf;fs;

mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fs; vdg;gLk;. ,it mur gz;izfshYk;> gjpT

nra;ag;gl;Ls;s gz;izfshYk;> gjpT nra;ag;gl;Ls;s tptrhapfshYk; khj;jpuNk

tpUj;jpnra;ag;gLk;. Nkw;gb tpj;J ,Ug;Gf;fis tptrhapfSf;F tpepNahfpf;f

Kd;gjhff; Fwpj;j tpj;Jr; Nrhjidfs; nra;ag;gLk;. mr;Nrhjidfspd;NghJ

tpje;Jiuf;fg;gl;l epge;jidfisg; G+u;j;jp nra;Js;s tpj;Jfs; khj;jpuk;

mj;jhl;rpg;gLj;jg;gl;l tpj;Jfshf tpepNahfpf;fg;gLk;.
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Ngjq;fis Nkk;gLj;jy;Ngjq;fis Nkk;gLj;jy;Ngjq;fis Nkk;gLj;jy;Ngjq;fis Nkk;gLj;jy;Ngjq;fis Nkk;gLj;jy;

•  Ngjq;fis tpUj;jp nra;jy;

• jhtuq;fis tpUj;jp nra;jy;

• jhtuq;fisj; Nju;e;njLj;jy;

• mtjhdpg;Gf;fisr; Nrhjpj;jy;

• Ngjq;fspd; mbg;gilapyhd Nrhjidfs; ju epUzak;

• tpisr;ry;> ,irthf;fk;> #oy; Njitfs;>

Neha; vjpu;g;Gj; jd;ik> cw;gj;jpapd; juk;

     ju epUza epWtd

• Ngjq;fis tpLtpj;jYk; guhkupj;jYk;>       nkhd;wpd; %yk;

• ngaupy; gjpT nra;jy; fz;fhl;rp>    tpj;Jf;fisr; Nrhjpj;J

       nra;Jfhl;ly; Nghd;wtw;iw elhj;Jjy;>     mj;jhl;rpg;gLj;jy;

  gfpuq;fg;gLj;jy;> tpUj;jpahf;f tpj;J cw;gj;jp

tpj;Jf;fisg; ngUf;Fjy;tpj;Jf;fisg; ngUf;Fjy;tpj;Jf;fisg; ngUf;Fjy;tpj;Jf;fisg; ngUf;Fjy;tpj;Jf;fisg; ngUf;Fjy;

• tpj;J cw;gj;jp nra;jy;

mj;jpthu tpj;J Ntiyj;jpl;lk;> gjpT

nra;ag;gl;l tpj;J Ntiyj;jpl;lk;> mj;jhl;rpg;

gLj;jg;gl;l Ntiyj;jpl;lk;

• tpj;Jg; gjg;gLj;jy;

cyu;j;Jjy;> Rj;jg;gLj;jy;> nghjpnra;jy;

fsQ;rpag;gLj;jy;

  tpj;J tpw;gid

tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;tpijney; cw;gj;jp Ntiyj;jpl;lk;

gb I tpUj;jpahsd; tpj;J - ^Gjpa tpj;J tif&

gb II    mj;jpthu tpj;J

gb I11                    gjpT nra;ag;gl;l tpj;J

gb IV                    mj;jhl;rpg;gLj;jg;gl;l tpj;J

  tptrhapfspdhy; nfhs;tdT nra;a KbAk;



329

Vida fsg; gapu;fSf;fhd tpj;J cw;gj;jp Ntiyj;jpl;lk;Vida fsg; gapu;fSf;fhd tpj;J cw;gj;jp Ntiyj;jpl;lk;Vida fsg; gapu;fSf;fhd tpj;J cw;gj;jp Ntiyj;jpl;lk;Vida fsg; gapu;fSf;fhd tpj;J cw;gj;jp Ntiyj;jpl;lk;Vida fsg; gapu;fSf;fhd tpj;J cw;gj;jp Ntiyj;jpl;lk;

Nrhsk;> gaW> epyf;fliy> vs;S> nfsgp> Fuf;fd;> cOe;J> fliy Nghd;w

fsg;gapu;fSf;Fj; Njitahd tpj;J cw;gj;jpAk; tpij ney; cw;gj;jpia xj;jJ.

,q;F tpUj;jpahsd; tpj;Jf;fs; Muha;r;rp epiyaq;fspy; cw;gj;jp nra;ag;gLk;.

mj;jpthu tpj;Jf;fs; mur gz;izfspy; cw;gj;jp nra;ag;gLk;. gjpT nra;ag;gl;l

tpj;Jf;fSk; mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fSk; mur gz;izfspy; my;yJ

gjpT nra;ag;gl;l jdpahu; gz;izfspy; my;yJ gjpT nra;ag;gl;l tptrhapfshy;

cw;gj;jp nra;ag;gLk;.

kuf;fwpg; gapu;; tpj;J cw;gj;jpkuf;fwpg; gapu;; tpj;J cw;gj;jpkuf;fwpg; gapu;; tpj;J cw;gj;jpkuf;fwpg; gapu;; tpj;J cw;gj;jpkuf;fwpg; gapu;; tpj;J cw;gj;jp

jf;fhsp> ntz;b> GNlhy;> gPu;f;F> fj;jup> ghfy;> Ks;sq;fp> gaw;iw> nts;sup>

G+rpdp> rpwftiu Nghd;w kuf;fwpg; gapu;fspd; mj;jhl;rpg;gLj;jg;gl;l tpj;J cw;gj;jp

Nkw;Fwpg;gpl;ljpYk; rpwpJ NtWgl;ljhFk;. vdpDk;> tpUj;jpahsd; tpj;J cw;gj;jp

ney;ypd; tpUj;jpahf;f tpj;J cw;gj;jpia xj;jJ. tpUj;jpahf;f tpj;J cw;gj;jpapd;

gpd;du; mtw;wpd; %yk; mbg;gil tpj;J tFg;G ^foundation seed class) cw;gj;jp

nra;ag;gLk;. ,jw;F mur gz;izfSk;> gjpT nra;ag;gl;l jdpahu; gz;izfSk;

gad;gLk;. ,Wjpahf mbg;gil tpj;Jf;fspd; %yk; epak tpj;J tFg;G ^standard

seed class) cw;gj;jp eilngWk;. mjw;fhf mur gz;izfs;> xg;ge;j tptrhapfs;>

jdpahu; tptrhapfs; MfpNahiu cgNahfpg;gu;.

kuf;fwp tpj;J cw;gj;jpr; nraw;ghLkuf;fwp tpj;J cw;gj;jpr; nraw;ghLkuf;fwp tpj;J cw;gj;jpr; nraw;ghLkuf;fwp tpj;J cw;gj;jpr; nraw;ghLkuf;fwp tpj;J cw;gj;jpr; nraw;ghL

tpUj;jpahsd; tpj;J Muha;r;rp epiyaq;fs;

(breeder seed)

mbg;gil tpj;J ; mur gz;izfs; kw;Wk;

(foundation seed) jdpahu; gz;izfs;

epak tpj;J mur gz;izfs;

(standard seed) jdpahu; gz;izfs;

xg;ge;jg; gz;izfs;

tpj;Jf;fspd; juj;ij mj;jhl;rpg;gLj;jy;tpj;Jf;fspd; juj;ij mj;jhl;rpg;gLj;jy;tpj;Jf;fspd; juj;ij mj;jhl;rpg;gLj;jy;tpj;Jf;fspd; juj;ij mj;jhl;rpg;gLj;jy;tpj;Jf;fspd; juj;ij mj;jhl;rpg;gLj;jy;
tpj;J cw;gj;jp kw;Wk; ngUf;fr;; nrad;Kiwapd;NghJ xt;nthU re;jjpapYk;
cw;gj;jp nra;Ak; tpj;Jf;fspd; juk;> mj;jhl;rpg;gLj;jy; Nritapd; %yk;>
mj;jhl;rpg;gLj;jg;gLk;. ,J fd;ndhWitapy; mike;Js;s tpj;J mj;jhl;rpg;gLj;Jk;
Nritj; jiyikafj;jpd; %yk; Nkw;ghu;it nra;ag;gLk;. NkYk;> ,jw;fhd gy
gpuNjr fhupahyaq;fs; ehl;by; tpj;J cw;gj;jp nra;Ak; gpuNjrq;fspy;
epWtg;gl;Ls;sd.

,jw;F Kd;gjhf> Fwpg;gpl;lgb juj;ij mj;jhl;rpg;gLj;Jk;NghJ mt;tpj;Jf;fs;
gapuplg;gl;L tUk; fsk; gupNrhjidf;F cl;gLj;jg;gLtJld; mWtil nra;J
cyu;j;jg;gl;l tpj;Jf;fspd; jd;ikfisg; guPl;rpj;jYk; Nkw;nfhs;sg;gLk;.
tpj;Jf;fspd; cUttpaypy; mtjhdpf;f Kbahj jiyKiw ,ay;Gfs; mjhtJ>
jhtuj;jpd; cauk;> fha;fspd; ,ay;Gfs;> tpisAk; fhy tiuaiw> gPilfSf;Fj;
jhf;Fg; gpbf;Fk; jd;ik Nghd;w ,ay;Gfs; gw;wpf; fsg;gupNrhjidapd; NghJ
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Muhag;gLk;. Kisjpwd; rjtPjk;> ngsjpfj; J}a;ik> <uypg;G> nghwpKiwr;

Nrjk; Nghd;w ,ay;Gfs; tpj;Jg; gupNrhjid epiyaq;fspy; ftdj;jpw;nfhs;sg;gLk;.

fs kw;Wk; Ma;T$lg; gupNrhjidfspd;NghJ ,dq;fz;l juq;fSf;Nfw;g tpj;J

,Ug;GfSf;fhf khj;jpuk; tpj;J mj;jhl;rpg;gLj;jw; Nritapd; tpNrl epwq; nfhz;l

Rl;bia ,l;L tpj;Jg;igfspy; nghjpnra;J Kj;jpiu ,lg;gLk;.

tpij ney;Yf;fhd tpj;ij mj;jhl;rpg;gLj;Jk; Nritapd; Ma;$lj; juq;fs;

Kisjpwd; - >  85 %

NtW tpj;Jf;fs; - <  100$500 g

fis tpj;Jf;fs; - 5 tpj;Jf;fs; $500 g

<uj;jd;ik - <  13% ^cr;r msT&

epwk;$kzk;$Njhw;wk; - ed;W

nghwpKiwr; Nrjkile;j tpj;Jfs; - 100$500 g

nuw;whNrhypak; gupNrhjid - 95%

NtW khRf;fs; (gpwnghUs;fs;) - 2 %

mj;jhl;rpg;gLj;jpa tpj;J ,Ug;Gf;fr; Rl;b ,ly;mj;jhl;rpg;gLj;jpa tpj;J ,Ug;Gf;fr; Rl;b ,ly;mj;jhl;rpg;gLj;jpa tpj;J ,Ug;Gf;fr; Rl;b ,ly;mj;jhl;rpg;gLj;jpa tpj;J ,Ug;Gf;fr; Rl;b ,ly;mj;jhl;rpg;gLj;jpa tpj;J ,Ug;Gf;fr; Rl;b ,ly;

rupahd juj;Jld; $ba tpj;J ,Ug;Gf;fspd; tpj;J tFg;ig ,dq;fhzf; $bathW

epwr; Rl;bfis cgNahfpg;gu;.

  tpj;J tFg;Gtpj;J tFg;Gtpj;J tFg;Gtpj;J tFg;Gtpj;J tFg;G  Rl;bapd; epwk; Rl;bapd; epwk; Rl;bapd; epwk; Rl;bapd; epwk; Rl;bapd; epwk;

tpUj;jp nra;ag;gl;l tpj;Jf;fs;  ,sk; rptg;G - ,uz;L

 NfhLfSld; $ba nts;is

mj;jpthu tpj;Jf;fs;  nts;is

gjpT nra;ag;gl;l tpj;Jf;fs;  ,sk; gr;ir

mj;jhl;rpg;gLj;jg;gl;l tpj;Jf;fs;  ,sk; ePyk;

,t;thwhd tpj;Jg; nghjpfspy; ,Lk; Rl;bapd; khjpup

fPNo fhl;lg;gl;Ls;sJ

gapu; (

tif ( Nghfk; :

njhif vz; ( Mff; Fiwe;j Kisjp;wd;:

Kj;jpiuaplg; fpNyh fpuhk; (

gl;l jpfjp :

fs kw;Wk; tpj;J Ma;T$lg; gupNrhjidfspd; NghJ ,dq;fz;l juq;fSf;Nfw;w

tpj;J ,Ug;Gf;fs; khj;jpuk;> tpj;Jf;fis mj;jhl;rpg;gLj;Jk; Nritapd; tpNrl

epwj;Jld; $ba Rl;bfspy; ,lg;gLk;. vy;yhg; nghjpfSf;Fk; Kj;jpiuaplg;gLk;.
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cU 7.16 tpUj;jpahsd;cU 7.16 tpUj;jpahsd;cU 7.16 tpUj;jpahsd;cU 7.16 tpUj;jpahsd;cU 7.16 tpUj;jpahsd;

tpj;Jtpj;Jtpj;Jtpj;Jtpj;J Rl;b Rl;b Rl;b Rl;b Rl;b
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     7.7 gjpaKiw ,dg;ngUf;fk;7.7 gjpaKiw ,dg;ngUf;fk;7.7 gjpaKiw ,dg;ngUf;fk;7.7 gjpaKiw ,dg;ngUf;fk;7.7 gjpaKiw ,dg;ngUf;fk;

Gzupfspd; Nru;f;ifapd;wpj; jhtuj;jpd; gjpag; gFjpfspd; %yk; ,dg;ngUf;fk;

nra;jy; gjpaKiw ,dg;ngUf;fk;  my;yJ ,ypq;fkpy;Kiw ,dg;ngUf;fk;

vdg;gLk;. gjpaKiw ,dg;ngUf;fk; %yk; xU jdpahd jhtuj;jpypUe;J

,dg;ngUf;fkile;j vy;yhj; jhtuq;fSk; gpwg;Gupikapay; uPjpapy; xd;Wf;nfhd;W

xj;jit.

gjpaKiw ,dg;ngUf;fj;jpd; ed;ikfs;gjpaKiw ,dg;ngUf;fj;jpd; ed;ikfs;gjpaKiw ,dg;ngUf;fj;jpd; ed;ikfs;gjpaKiw ,dg;ngUf;fj;jpd; ed;ikfs;gjpaKiw ,dg;ngUf;fj;jpd; ed;ikfs;

• jha;j;jhtuj;ij xj;j gz;Gfs; nfhz;l jhtug; guk;giuiag; ngwf;

$bajhfTs;sjhy;> cau;gz;Gk;  mjpf tpisr;rYk; nfhz;l jha;j;jhtuj;jpypUe;J

Kistiffis / FNyhd;fis cw;gj;jp nra;J mg;gz;Gfs; khw;wkilahJ

guk;giuguk;giuahff; flj;jg;glf; $bajhftpUj;jy;.

• <upy;yj; jhtuq;fis ,dk;ngUf;fQ; nra;Ak;NghJ ,ypq;f tpfpjj;jpw;F Vw;g

Mz; ghy;> ngz; ghy; jhtuq;fisf; fsj;jpy; ehl;lf;$bajhftpUj;jy;.

c-k; : rhjpf;fha;

• tpj;Jf;fs; %yk; ngwg;gl;l jhtuq;fis tplf; Fiwe;j tajpy; G+j;Jf; fha;j;jy;

,lk;ngWk;. ,J gor;nra;ifapy; kpf Kf;fpakhdjhFk;.

• Neha; kw;Wk; gPilfs; kw;Wk; fhyepiy khw;wq;fSf;F <LnfhLf;ff;$ba

jhtuq;fisg; ngwf;$bajhf ,Uf;Fk;.

• KO tUlKk; eLifg; nghUl;fisg; ngwf;$bajhftpUj;jy;.

• mjpfkhd jhtuq;fisf; FWfpa fhyj;Js; ngwf;$bajhf ,Uf;Fk;.

• mupa myq;fhuj; jhtuq;fis ,yFthf ,dk;ngUf;ff;$bajhf ,Ug;gjdhy;

nghUshjhu ed;ik ngwyhk;.

• ,dtpUj;jpf;nfdr; rhu;gstpy; mjpf nryT Vw;glhJ.

• ,yFthf ,dg;ngUf;fk; nra;ayhk;.

• Fiwe;j njhopDl;g mwpT Njitg;gLk;.

• ngUe;njhifahd ehw;Wf;fis cw;gj;jp nra;ayhk;.

gjpaKiw ,dg;ngUf;fj;jpd; gpujp$yq;fs;gjpaKiw ,dg;ngUf;fj;jpd; gpujp$yq;fs;gjpaKiw ,dg;ngUf;fj;jpd; gpujp$yq;fs;gjpaKiw ,dg;ngUf;fj;jpd; gpujp$yq;fs;gjpaKiw ,dg;ngUf;fj;jpd; gpujp$yq;fs;

• ,k;Kiw %yk; Gjpa Ngjq;fis cUthf;ftpayhJ.

• Fwpg;gpl;l vy;iy tiuNa tpisr;riyg; ngwf;$bajhftpUf;Fk;.

• rpyNtisfspy; tpj;J%ykhd ,dk;ngUf;fj;ijtpl mjpfkhd nryT Vw;glyhk;.

• rpy re;ju;g;gq;fspy; gapw;wg;gl;Nlhupd; ciog;Gj; Njitg;gly;.

c-k; : xl;Ljy;> ,ioatsu;g;G



332

gjpaKiw ,dg;ngUf;fk;

,aw;ifahd gjpaf; fl;likg;Gfs; %ykhd ,dg;ngUf;fk;,aw;ifahd gjpaf; fl;likg;Gfs; %ykhd ,dg;ngUf;fk;,aw;ifahd gjpaf; fl;likg;Gfs; %ykhd ,dg;ngUf;fk;,aw;ifahd gjpaf; fl;likg;Gfs; %ykhd ,dg;ngUf;fk;,aw;ifahd gjpaf; fl;likg;Gfs; %ykhd ,dg;ngUf;fk;

jhtug;ghfq;fspd; jpupT %yk; ngwg;gl;l fl;likg;Gfsp;ypUe;J jhtuq;fs;

ngw;Wf; nfhs;sg;gLk;. jhtuj;jpd; jz;L> Ntu; my;yJ ,iyfspy; jpupG Vw;glyhk;.

,e;j tpNrl fl;likg;Gf;fs; %yk; Gjpa jhtuq;fisg; ngw;Wf;nfhs;tjpy; gpujhd

,U Nfhl;ghLfs; cs;sd.

1. Ntwhf;fy; (seperation) ,aw;ifahf Ntwhf;fj;jf;f gFjpfis Ntwhf;fp ehl;Ltjd;

%yk; jhtuq;fisg; ngwy;.

c-k; : Fkpo;> jz;Lf;fpoq;F

2. gpupj;jy; (division) tpNrl mikg;Gf;fs; Jz;lq;fshf ntl;lg;gl;L mit

ntt;Ntwhf ehl;lg;gl;Lg; Gjpa jhtuq;fs; ngwg;gly;. c-k; : Ntu;j;jz;Lf;

fpoq;F

epyf;fPo;j;jz;L %ykhd jhtu ,dg;ngUf;fk;epyf;fPo;j;jz;L %ykhd jhtu ,dg;ngUf;fk;epyf;fPo;j;jz;L %ykhd jhtu ,dg;ngUf;fk;epyf;fPo;j;jz;L %ykhd jhtu ,dg;ngUf;fk;epyf;fPo;j;jz;L %ykhd jhtu ,dg;ngUf;fk;

1 .1 .1 .1 .1 . Ntu;j;jz;LNtu;j;jz;LNtu;j;jz;LNtu;j;jz;LNtu;j;jz;L (rhizome)

Ntu;j;jz;Lf; fpoq;Ffspy; fhzg;gLk; fZf;fs;> gf;f mUk;Gfs; vd;gd

tsu;e;J kz; Nkw;gilapy; fhzg;gLk; Nghypj; jz;Lfs; cw;gj;jpahFk;.

kpfj;Jupjkhf ,lkhwpg; gpwe;j Ntu;fSk; cw;gj;jpahFk;. Fwpg;gpl;l fhyj;jpy;

jhtuk; Jupj tsu;r;rpiaf; fhl;lhJ. ,f;fhyj;jpy; Ntu;j;jz;Lf; fpoq;if mUk;Gld;

Jz;lq;fshf ntl;b ehl;lf; $bajhf ,Uf;Fk;.

,aw;if ,dg;ngUf;f nraw;ifg; gjpaKiw

mikg;Gf;fs; %yk; ,dg;ngUf;fk; %yk;

epyf;fPo;j; cwpQ;rp Xb Fkpo;  jz;Lj; Ntu;j; ,iyj;

jz;L  Jz;lq; Jz;  Jz;lq;fs;

 fs;   lq;fs;

  xl;L gjp

itj;jy;

 fhw;Wg; vspa

 gjpak; gjpak;

mUk;nghl;L    fpisnahl;L

         Mg;nghl;L

ehnthl;L

         tpy;nyhl;L

jiyfPo; Mg;nghl;L

,sepiynahl;L

gf;fnthl;L

Kbnahl;L

Jz;nlhl;L (gr;xl;L)

H xl;L

T xl;L

 kl;lq;fs;

 Ntu;j;jz;L

 jz;Lf;fpoq;F

 Fkpo;

 jz;L Kfpo;
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 ,Q;rpia ehl;Ltjw;F Kd;du; mUk;Gfs;

nfhz;l njupT nra;j rpW Ntu;j;jz;Lf;fpoq;Fj;

Jz;lq;fisf; fg;uhd; Nghd;wnjhU gq;fR

ehrpdpapy; 5 epkplk; tiu mkpo;j;jp itj;jgpd;

vLj;J ehl;Ltjd; %yk; gq;fRj;jhf;fj;ijj;

jLf;fyhk;. kQ;rspy; tpuy; msT gUkd;

nfhz;l Ntu;j;jz;Lj; Jz;lq;fs; ehl;Ltjw;F

cfe;jd. mtw;iw ckp my;yJ kuj;J}spy;

,l;L itj;jpUg;gpd; nghUj;jkhd fhyk;

tUk;NghJ mUk;Gfs; Kw;wp tsUk;.

02. jz;Lf;fpoq;F02. jz;Lf;fpoq;F02. jz;Lf;fpoq;F02. jz;Lf;fpoq;F02. jz;Lf;fpoq;F (Corm)

fZ kw ;Wk ;  fZtpil

nfhz;lJ. nrjpypiy %bf;

fhzg;gLk;. epyf;fPo;j; jz;bd;

mbg;gFjpaikg;G jz;Lf;

fpoq;F vdg;gLk;. (c-k; :

fhl;Lr;Nrk;G> Nrg;gq; fpoq;F)

Nky;Edpg;gFjpapy; fhzg;gLk;

mUk;nghd;W tsu;tjdhy;

fhw ;Wf ;Fu pa ,iyfs ;

Njhd ;Wk ; >  ,iyfs py ;

cw;gj;jpahFk; czT jz;Lf;

fpoq;fpy; Nrkpf;fg;gLk;. jhtuk; G+j;jJk; Vw;fdNtAs;s jz;Lf;fpoq;fpw;F Nkyhf>

xd;W my;yJ gy jz;Lf;fpoq;Ffs; Njhd;Wk;. tpUk;gj;jfhj #oy;

epiyikfspd;NghJ ntspg;gFjpapy; fhzg;gLk; ,iyfs; cyu;e;Jtpl jz;Lf;

fpoq;F kl;LNk kpQ;Rk;. nghUj;jkhd #oy; fpilj;jJk; mj;jz;Lf; fpoq;fpypUe;J

mUk;G tsu;e;J gpd; Gjpa fhw;Wf;Fupa ,iyfs; Njhd;Wk;.

gpujhd jz;Lf;fpoq;if mUk;Gfs; nfhz;l Jz;lq;fshf ntl;b

,dg;ngUf;fj;jpw;fhfg; gad;gLj;jyhk; my;yJ Jizj; jz;Lf;fpoq;if ,dg;

ngUf;fj;jpw;Fg; gad;gLj;jyhk;. jz;Lf;fpoq;F eLtjw;F Kd;G rpwpJ fhyk;

fsQ;rpag;gLj;jp itf;fg;gLk;. rpwpa jz;Lf;fpoq;F KOikahfTk;> ngupa

mbg;gilj; jz;Lf;fpoq;F Jz;lq;fshf ntl;lg;gl;Lk; ehl;lg;gl Ntz;Lk;. ,t;thW

ntl;lg;gLk; xt;nthU gFjpapYk; 2 - 3 mUk;Gfs; fhzg;gly; Ntz;Lk;. mOfy;

Vw;gLtijj; jLg;gjw;fhf ntl;ba Nkw;gug;gpy; rhk;gy; G+RtJ ey;yJ.

cwpQ;rpfs; cwpQ;rpfs; cwpQ;rpfs; cwpQ;rpfs; cwpQ;rpfs; (Suckers)

rpy jhtuq;fspd; epyf;fPohfTs;s jz;Lfspy; my;yJ fha;fs; Njhd;Wk; fhk;Gfspy;

ff;ftUk;Gfs; tpUj;jpailtjd; %yk; epyf;fPo;j; jz;Lfis cUthf;Fk;. ,it

cwpQ;rpfs; vd miof;fg;gLk;. c-k; : md;dhrp> thio

md;dhrpj; jhtuj;jpd; gy;NtW gpuNjrq;fspy; ,Ue;J Njhd;Wk; cwpQ;rpfs; gy;NtW

ngau;fshy; miof;fg;gLk;. vdpDk;> fdpab KisfspypUe;J Njhd;Wk; mr;R

cwpQ;rpfNs ngUk;ghyhfg; gad;gLj;jg;gLk;. mtw;iw ehl;Ltjhy; FWfpa

fhyj;Js; tpisr;riyg; ngwyhk;.

 cU 7.17 : ,Q;rp (Ntu;j;jz;Lf;cU 7.17 : ,Q;rp (Ntu;j;jz;Lf;cU 7.17 : ,Q;rp (Ntu;j;jz;Lf;cU 7.17 : ,Q;rp (Ntu;j;jz;Lf;cU 7.17 : ,Q;rp (Ntu;j;jz;Lf;

    fpoq;F)    fpoq;F)    fpoq;F)    fpoq;F)    fpoq;F)

fZtpil
nrjpypiy

mUk;G

fZ

,lk; khwpg; gpwe;j Ntu;fs;

cU 7.18 : Nrg;gq; fpoq;FcU 7.18 : Nrg;gq; fpoq;FcU 7.18 : Nrg;gq; fpoq;FcU 7.18 : Nrg;gq; fpoq;FcU 7.18 : Nrg;gq; fpoq;F

fZ
fZtpil

nrjpypiy

jz;Lf;fpoq;F

,lk; khwpg; gpwe;j Ntu;fs;
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Kb

fhk;G cwpQ;rpfs;

fdpab

cwpQ;rp
fpis cwpQ;rp

cU 7.19 : md;dhrpj; jhtuj;jpy;cU 7.19 : md;dhrpj; jhtuj;jpy;cU 7.19 : md;dhrpj; jhtuj;jpy;cU 7.19 : md;dhrpj; jhtuj;jpy;cU 7.19 : md;dhrpj; jhtuj;jpy;

   Njhd;Wk; cwpQ;rpfs;   Njhd;Wk; cwpQ;rpfs;   Njhd;Wk; cwpQ;rpfs;   Njhd;Wk; cwpQ;rpfs;   Njhd;Wk; cwpQ;rpfs;

mr;R cwpQ;rpfs; ngw Kbahj re;ju;g;gq;fspy;

khj;jpuk; fhk;G cwpQ;rpfs;> Kbfs; vd;gd

gad;gLj;jg;gLk;. eLiff;fhfg; ngwg;gLk; md;dhrp

cwpQ;rpfspd; mbg;gFjpapy; fhzg;gLk; rpwpa

,iyfs; mfw;wg;gl;L> gq;fRf;fis mopg;gjw;fhf

mbg ;gFjp nghw ;whr pak ; gukq ;fNdw ;Wf ;

fiurypDs; mkpo;j;jg;gLk;. G+r;rpfshy; Vw;gLk;

Nrjq;fisj; jtpu;g;gjw;fhfj; njupT nra;ag;gl;l

cwpQ;rpfis gPilehrpdpapDs; mkpo;j;jp gpd;du;

ntspNa vLf;fg;gl;L> 3 - 4 ehl;fs; epoyhd

,lj;jpy; itj;Jg; gpd;du; eLiff;fhfg; ngwg;gLk;.

thiog; gapu;r;nra;iff;F kpfTk; nghUj;jkhdJ ths;

cwpQ;rpfs; MFk;. ,it thioj;jz;bd; fPo;g; gFjpapd;

gf;fkhf tsUk;. ths; cwpQ;rpfspd; mbg;gFjp

jbg;giltNjhL Nkw;gFjp $k;Gk;. thiof; fpoq;fpd;

Nkw; gFjpapypUe;J Njhd;Wk; mfykhd ,iyfSld;

$ba ePu; cwpQ;rpfs; eLiff;Fg; nghUj;jkhditay;y.

4 - 6 khj taJila $k;G tbthd thio

cwpQ;rpfisj; jha;j; jhtuj;jpypUe;J gpupj;J mfw;wyhk;.

ehw;Wf;fspd; fpoq;Fg; gFjp 2% nrg;Gr; ry;Ngw;Wf;

fiurypDs; mkpo;j;jp Neha;fs; Vw;gLtijj; jtpu;j;Jf;

nfhs;sg;gLk;. G+r;rpfspd; jhf;fq;fisj; jtpu;f;Fk;

nghUl;L eLiff;F Kd;du; rhk;gypy; Njha;f;fg;gLk;.

FWq;fpilfs; FWq;fpilfs; FWq;fpilfs; FWq;fpilfs; FWq;fpilfs; (Stolons)

<ug;gyh> fwpNtg;gpiy Nghd;w jhtuq;fspd; Ntu;fs;

ntl;lg;gLk;NghJ my;yJ ,t;thW Njhd;Wk; rpwpa

jhtuq;fspd; Ntu;fs; tpUj;jpaile;jjd; gpd;du; jha;j;

jhtuj;jpypUe;J mfw;wg;gl;Lg; Gjpa jhtukhf ehl;l

KbAk;. ,r;rpwpa jhtug; gFjpfs; FWq;fpilfs;

vdg;gLk;.

3. Fkpo;3. Fkpo;3. Fkpo;3. Fkpo;3. Fkpo; (Bulbs)

ntq;fha ,dq;fs;> bA+ypg;> ypy;yp Nghd;w

jhtuq;fspy; jz;Lg;gFjp kz;Zs; fhzg;gLk;.

epyj;jpd;fPo; fhzg;gLk; ,iyabg; gFjpfspy;

czT Nrkpf ; ;fg ;gl ;bUf;Fk;. epyj;jpd;f Po ;

fhzg;gLk; jz;bd; eLNt Fkpo; mike;J

fhzg;gLtJld; mjidr; Rw;wpj; jhs;fs; mike;J

fhzg;gLk;. jz;bypUe;J Ntu;fSk; ,iyfSk;

Njhd;Wk;. ,tw;wpy; epyf;fPo; jz;L fhzg;gLk;;

jhtug; gFjp Fkpo; vd miof;fg;gLk;. ,tw;wpd;

,iyfs; ePz;Lk;> Foha; mikg;gpYk; fhzg;gLk;. rijg;gw;whdjhff; fhzg;gLk;.

,iyabg;gFjp jz;Lld; ,ize;J Nghypj;jz;L cUthFk;. jz;Lg;gFjp kz;Zs;

cU7.20 : ths; cwpQ;rpcU7.20 : ths; cwpQ;rpcU7.20 : ths; cwpQ;rpcU7.20 : ths; cwpQ;rpcU7.20 : ths; cwpQ;rp

ths;

cwpQ;rp

cU 7.21 : FWq;fpilfscU 7.21 : FWq;fpilfscU 7.21 : FWq;fpilfscU 7.21 : FWq;fpilfscU 7.21 : FWq;fpilfs ;

,sk; G+Tk;

,iyfSk;

nrjpypiyfs;Ntu;fs;

cU 7.22 : ntq;fhaf; FkpocU 7.22 : ntq;fhaf; FkpocU 7.22 : ntq;fhaf; FkpocU 7.22 : ntq;fhaf; FkpocU 7.22 : ntq;fhaf; Fkpo;
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nrjpypiy Kisf;Fk; mUk;G

fz;

fhzg;gLtJld; ,iyabg;gFjpapy; czT Nrkpf;fg;gl;bUf;Fk;. jl;ilahd jz;bd;

mbg;gFjpapy; ehUU Ntu;;;;;;fs; Njhd;Wk;.

Fkpo; nfhz;l ngUk;ghyhd jhtuq;fs; mtw;wpd; nrjpy;,iy mr;rpy;

mUk;Gfis cw;gj;jp nra;Ak;. ,tw;wpy; Jizf; Fkpo;fs; tsu;r;rpailAk;.

tsu;r;rpf; fhy ,Wjpapy; ,tw;iwj; jha;f; FkpopypUe;J Ntwhf;ff;$bajhf

,Uf;Fk;. NkYk;> ,tw;iw eLifg; nghUl;fshTk; gad;gLj;jyhk;. Fkpo;fis

ehl;Lk;NghJ Fkpo;fspd; Edpg;gFjp XusT kz;zpy; ntspj;njupaj;jf;fjhf

epiyf;Fj;jhf ehl;Ljy; Ntz;Lk;. NkYk;> mit mOfp tpLtijj; jLg;gjw;fhf

5 epkplq;fs; tiu gq;fRehrpdpnahd;wpy; Njha;j;J itj;jpUj;jy; nghUj;jkhdJ.

4. jz;L Kfpo;4. jz;L Kfpo;4. jz;L Kfpo;4. jz;L Kfpo;4. jz;L Kfpo; (Tubers)

cUisf;fpoq;F> Nlypah Nghd;w jhtuq;fspd;

gpujhd jz;L epyj;jpd;fPo; tsUk;. gpujhd jz;by;

fhzg;gLk; ff;f mUk;Gfspy; Njhd;Wk; jhtuq;fs;

my;yJ fpisfs; epyj;jpd; fPo; Xbfshf tsu;e;J

czitr; Nrkpf;Fk; mikg;igNaw;gLj;Jk;. czT

Nrkpf;fg;gl;l ,t;tikg;igj; jz;LKfpo; vd

miog;gu;.

jz;LKfpopy; nrjpypiyfs;> ff;ftUk;Gfs; vd;gd mike;jpUf;Fk;. ,it
fz;fs; vd miof;fg;gLk;. Kfpo;fs; %yk; ,dk;ngUf;Fk;NghJ mjd; KOg;
gFjpiaAk; gad;gLj;jyhk; my;yJ Jz;lq;fshf ntl;lg;gl;l gFjpfisg;
gad;gLj;jyhk;.

xU Jz;by; Fiwe;j gl;rk; xU mUk;ghtJ fhzg;gly; Ntz;Lk;. nghJthf
mWtil nra;jTld; nghUj;jkhd epiyikfis toq;fpaNghJk;> jz;L
Kfpo;fspypUe;J mUk;Gfs; Njhd;Wtjpy;iy. fhuzk; mUk;Gfs; cwq;Fepiyapy;
fhzg;gLtjhFk;. cwq;Fepiyf;fhyk; Ngjj;jpw;Nfw;g NtWgLk;. jz;LKfpo; KjpUk;
epiy> fsQ;rpaj;jpd; jd;ikapYk; jq;fpAs;sJ. mUk;Gfs; tsu;r;rpf;fhf tpijj;
jz;L Kfpo;fs; ngl;bfspy; ,lg;gl;L eLNt xspglj;jf;fjhd ,lj;jpy; itj;jpUj;jy;

Ntz;Lk;. mUk;Gfs; 1 cm msT tsu;r;rpaile;jJk;> 2> 3 mUk;GfSld; $ba
tpij cUisf;fpoq;Ffs; ehl;Ltjw;Fg; nghUj;jkhditahtpUf;Fk;.

7. Xbfs;7. Xbfs;7. Xbfs;7. Xbfs;7. Xbfs; (runners)

Xbfs; vdg;gLtJ tpNrl> fhw;Wf;Fupa
jz;Lfisf; nfhz;l xU tifahFk;. (c-k; :

ty;yhiu> Gjpdh> ];Nuhgup) ,it epyj;jpd;Nky;
XLk; ePz;l fZtpilfisf; nfhz;l kpf eypthd
jhtuq;fshFk;. Xbfspd; mbg;gFjpapypUe;J
,iyfs; Njhd;Wk;. ,e;j Xbfspy; fhzg;gLk;
Kbr;Rf;fspypUe;J Gjpa jhtuq;fs; Njhd;Wk;.
,tw;iw Ntwhf;fp ehl;Ltjd; %yk; Gjpa

jhtuq;fisg; ngwyhk ; . nrbfspypUe ;J
fd;Wfisg; ngWtjw;F  2 - 3

ehl;fSf;F Kd;du; rpy ,iyfis ntl;b ePf;Fjy; Ntz;Lk;. eLj;ju Kw;wpa

fd;Wfs; ehl;Ltjw;Fg; nghUj;jkhdit.

cU 7.23 : cUisf;fpoq;FcU 7.23 : cUisf;fpoq;FcU 7.23 : cUisf;fpoq;FcU 7.23 : cUisf;fpoq;FcU 7.23 : cUisf;fpoq;F

   (jz;L Kfpo;)   (jz;L Kfpo;)   (jz;L Kfpo;)   (jz;L Kfpo;)   (jz;L Kfpo;)

 cU 7.24 : Xbfs;cU 7.24 : Xbfs;cU 7.24 : Xbfs;cU 7.24 : Xbfs;cU 7.24 : Xbfs;

ngw;Nwhu;

jhtuk;

Xb
kfl;; jhtuk;
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8. Fkpok;8. Fkpok;8. Fkpok;8. Fkpok;8. Fkpok; (bulbil)

cyu;tyaj;jpy; tsUk; mNfNt mnkupf;fhdh

(Agavae americana) vdg ; gLk ;  jhtuk ;

Kjpu;r;rpaile;jJk; cr;rpaUk;gpypUe;Jk;

G+j;jz;L ntsptUk;. gpd;du; ,j;jz;L gpupe;J

G+f;fs; Njhd;Wk;. G+tpd; ,Wjpf; fhyj;jpy;

mt;tplj;jpy; rpwpa mUk;Gfs; Njhd;w

Muk;gpf;Fk;. ,jpy; rpy ,iyfs; Njhd;wpaJk;

epyj;jpy; tpOe;J Gjpa jhtukhf tsu;r;rp

ngWk;.

Xfpl; jhtuq;fspYk; G+f;fs; Njhd;wpaJk; mg;Nghypj; jz;Lfspy; ff;f

mUk;GfspypUe;J rpwpa Fkpok; Njhd;Wk;. ,e;j mUk;GfspypUe;J rpy ,iyfSk;

NtUk; Njhd;wpagpd; jha;j;jhtuj;jpypUe;J gpupe;J epyj;jpy; tpOe;jJk; Gjpa

jhtukhf tsUk;.

,t;thW epyj;jpy; tpOe;J Gjpa jhtuq;fshf ,dk;ngUfp tsUk; mikg;Gf;fs;

Fkpok; vd miof;fg;gLk;. ,tw;iw ehl;b> Gjpa jhtuq;fshf ,dg;ngUf;fkilar;

nra;ayhk;.

     7.8 nraw;ifg; gjpaKiw ,dg;ngUf;fk;7.8 nraw;ifg; gjpaKiw ,dg;ngUf;fk;7.8 nraw;ifg; gjpaKiw ,dg;ngUf;fk;7.8 nraw;ifg; gjpaKiw ,dg;ngUf;fk;7.8 nraw;ifg; gjpaKiw ,dg;ngUf;fk;

mNefkhd jhtuq;fs; jkJ ,dj;ijg; ngUf;Ftjw;fhf> gy;NtWgl;l

,aw;ifahd ,dg;ngUf;f Kiwfisf; nfhz;Ls;sd vd Kd;ida ghlj;jpy;

ePq;fs; fw;Ws;sPu;fs;. vdpDk;> tu;j;jf uPjpahd tptrhaj;jpd;NghJ Vuhskhd

ehw;Wf;fs; Njitg;gLkplj;J ,aw;ifahd ,dg;ngUf;f Kiwfshy; mjid

<Lnra;a KbahJ. ,g;gpur;rpidf;Fj; jPu ;thfr; nraw;ifg; gjpaKiw

,dg;ngUf;fj;ijg; gpuNahfpf;fyhk;.

nraw;ifg; gjpaKiw ,dg;ngUf;fk;nraw;ifg; gjpaKiw ,dg;ngUf;fk;nraw;ifg; gjpaKiw ,dg;ngUf;fk;nraw;ifg; gjpaKiw ,dg;ngUf;fk;nraw;ifg; gjpaKiw ,dg;ngUf;fk;

nraw;ifg; gjpaKiw ,dg;ngUf;fk; njhlu;ghd tifg;gLj;jy; gw;wp

Kd;ida ghlj;jpy; fw;Ws;sPu;fs;. mt;ntht;nthU Kiw gw;wpAk; mwpe;J

nfhs;Nthk;.

1. jhtuj; Jz;lq;fs;1. jhtuj; Jz;lq;fs;1. jhtuj; Jz;lq;fs;1. jhtuj; Jz;lq;fs;1. jhtuj; Jz;lq;fs;

gy;NtW tifg;gl;l jhtuj; Jz;lq;fis> ,dk;ngUf;Ftjw;fhfg;

gad;gLj;jyhk;.

jz;Lj;Jz;Lfs; %yk; jhtu ,dg;ngUf;fk;jz;Lj;Jz;Lfs; %yk; jhtu ,dg;ngUf;fk;jz;Lj;Jz;Lfs; %yk; jhtu ,dg;ngUf;fk;jz;Lj;Jz;Lfs; %yk; jhtu ,dg;ngUf;fk;jz;Lj;Jz;Lfs; %yk; jhtu ,dg;ngUf;fk;

jhtuq;fisg; ngUf;Ftjw;fhd eLifg; nghUs;fisg; ngWtjw;fhfj;

jz;Lj; Jz;Lfs; gad;gLj;jg;gLk;. jz;Lj;Jz;Lfs; rw;Wj; Jupjkhf Kisf;ff;

$bad. ,iyfspy; cs;s xl;rpd;fspd; njhopw;ghL> ,iyfspy; epfOk; xspj;njhFg;G

Mfpad ,jw;Ff; fhuzkhfpd;wd. nghJthf 3 - 4 fZtpilfisf; nfhz;l

jz;Lj;Jz;LfNs eLiff;fhfg; gad;gLj;jg;gLk;. mj;jz;Lj; Jz;by; vQ;rpAs;s

,iyfspy; mlq;fpAs;s xl;rpd;fs; fPo; Nehf;fpr; nrd;W> mbg;gFjpiaj; J}z;Lk;.

mjd; tpisthf Njhw;wbg;G (Callus) Njhd;Wk;. Ntu;fs; Njhd;WtJk; J}z;lg;gLk;.

cU 7.25 : mNfNt mnkupf;fhdhcU 7.25 : mNfNt mnkupf;fhdhcU 7.25 : mNfNt mnkupf;fhdhcU 7.25 : mNfNt mnkupf;fhdhcU 7.25 : mNfNt mnkupf;fhdh

(Midf;fw;whis) jhtug; G+e;Jzu(Midf;fw;whis) jhtug; G+e;Jzu(Midf;fw;whis) jhtug; G+e;Jzu(Midf;fw;whis) jhtug; G+e;Jzu(Midf;fw;whis) jhtug; G+e;Jzu ;
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Kjpu;r;rpapd; jd;ikiaf; fUj;jpw;nfhz;L> jz;Lj;Jz;Lfs; %d;W tifahfg;

gpupf;fg;gLk;. nkd;ituj; jz;Lj;Jz;lq;fs;> ,ilituj; jz;Lj;Jz;lq;fs;>

td;ituj;; jz;Lj; Jz;lq;fs; MfpadNt mitahFk;.

jhtu tif> gad;gLj;jg;gLk; ,dg;ngUf;f Kiw Mfpatw;Wf;F mika>

jz;Lj;Jz;lq;fisj; jahu;g;gLj;Jk; KiwfSk; NtWgLk;. eLiff;fhfg;

gad;gLj;jg;gLk; jz;Lj; Jz;lq;fspd; fPo;g;gFjpia 450 rha;thfTk;> Nkw;gFjpiaj;

jl;ilahfTk; ntl;bf;nfhs;Sjy; Ntz;Lk;. eLtjw;F Kd;du; Jz;lj;jpd; fPo;g;gFjp>

ntl;LNkw;gug;gpy; Ntu;nfhs;tijj; J}z;Lk;. XNkhd; (xl;rpd;) tifnahd;wpidj;

jlTtJ gaDilajhFk;.

1. td;ituj; jz;Lj;Jz;lfs;1. td;ituj; jz;Lj;Jz;lfs;1. td;ituj; jz;Lj;Jz;lfs;1. td;ituj; jz;Lj;Jz;lfs;1. td;ituj; jz;Lj;Jz;lfs;

ed;F Kjpu;r;rpaile;j ,ypf;dpNdwpa jz;Lj; Jz;lq;fs;> td;ituj; jz;Lj;

Jz;Lfs; vdg;gLk;. ,tw;wpy; XNkhd; kw;Wk; nehjpaq;fs; capu;g;ghd fyq;fs;

Fiwthff; fhzg;gLk;. Nrkpg;G czT $Ljyhff; fhzg;gLk;. ,yFtpy;

Ntu;nfhs;Sk; jhtu ,dq;fisg; gjpaKiwapy; ,dg;ngUf;Ftjw;F kpf kypthd

,yFthd gjpa ,dg;ngUf;fKiw> fbdj; jz;Lj ; Jz;lq;fisg;

gad;gLj;JjyhFk;. fLikahd #upa xspapy; MNuhf;fpakhf tsu;e;j typikahd

jha;j;jhtuj;jpypUe;Nj jz;Lj; Jz;lq;fisg; ngWjy; Ntz;Lk;.

nghJthf  2.5 cm my;yJ Nkw;gl;l tpl;lKk;> 10  - 30 cm tiu ePsKila
Vwj;jho xU tUl taJila jz;Lj;Jz;lq;fNs gad;gLj;jg;gLk;. ,iyAjpUk;
jd;ik nfhz;l jhtuq;fspy;> cwq;FepiyapYs;s fhyq;fspNyNa
jz;Lj;Jz;Lfs; ngwg;gLk;. c-k; : kuts;sp> Nghfd;tpyh> myup> nrt;tuj;ij

2. ,ilituj; jz;Lj;Jz;lq;fs;2. ,ilituj; jz;Lj;Jz;lq;fs;2. ,ilituj; jz;Lj;Jz;lq;fs;2. ,ilituj; jz;Lj;Jz;lq;fs;2. ,ilituj; jz;Lj;Jz;lq;fs;
Fiw Kjpu;r;rpaile;j> rw;Wf; fbdj;jd;ikahd jz;Lj; Jz;lq;fs;

,ilituj; jz;Lj;Jz;Lfs; vdg;gLk;. ,iyfs; nfhz;l fgpyg;gr;ir epwKila
jz;Lj;Jz;lq;fNs ,ilituj; Jz;lq;fshfg; gad;gLj;jg;gLfpd;wd. ,j;jz;Lj;
Jz;lq;fs; nkd;idahdit> rijg;gpbg;ghdit> XNkhd;fs> nehjpaq;fs;> Nrkpg;G
czT> tsu;r;rpf; fyq;fs; Nghd;wit Nghjpa mstpy; mlq;fpapUf;Fk;. vdNt>
vspjpy; cyu;e;J Nghtjpy;iy. 7.5 cm - 15 cm ePskhd Jz;lq;fspy; Nky; Kidapy;
rpy ,iyfs; tpl;L itf;fg;gLk;. fPo; Kidapy; cs;s ,iyfs; fisag;gLk;.
mbg ;gFjpapy ; fZTf;Fr ; rw ;Wf ;
fPohfNt ntl;lg;gLk;. ehspd; Fspuhd
Neuj;jpy; ngWk; jz;Lj;Jz;Lfs; kpfg;
nghUj;jkhdit. ,j;jz;Lj;Jz;lq;fspy;
Ntu;fs; Njhd;Wtjw;Fr; rhu;gstpy;
jho ;thd ntg;gepiyAk; epoYk;
cau;thd <ug;gjDk; mtrpakhFk;.
c-k; : FNuhl;ld;> Nuhrh> nrt;tuj;ij>
nfhbj;Njhil

03. nkd; ituj;jz;Lj;Jz;lq;fs;03. nkd; ituj;jz;Lj;Jz;lq;fs;03. nkd; ituj;jz;Lj;Jz;lq;fs;03. nkd; ituj;jz;Lj;Jz;lq;fs;03. nkd; ituj;jz;Lj;Jz;lq;fs;
tsu ; r ; r pailAk ;  ituj ;

jd;ikAila jhtuq;fspd; nkd;ik
ahd> rijg;gpbg;ghd> ,ypf;Ndw;w
kilahj cr;rpj; jz;Lj;Jz;Lfs; nkd;
ituj;jz;Lj;Jz;lq;fs; vdg;gLk;.

cU 7.26 : jhtuf; fpisapYs;s gy;NtWcU 7.26 : jhtuf; fpisapYs;s gy;NtWcU 7.26 : jhtuf; fpisapYs;s gy;NtWcU 7.26 : jhtuf; fpisapYs;s gy;NtWcU 7.26 : jhtuf; fpisapYs;s gy;NtW

Kjpu;r;rp epiyfs;Kjpu;r;rp epiyfs;Kjpu;r;rp epiyfs;Kjpu;r;rp epiyfs;Kjpu;r;rp epiyfs;

capu;g;ghd

ff;ftUk;G

tsUk;

ff;ftUk;G

capu;g;gw;w

ff;ftUk;G

cwq;F

epiyapYs;s

ff;ftUk;G

nkd;ituj;

jz;L

,ilituj;

jz;L

td;ituj ;

jz;L
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,j;jz;Lj; Jz;lq;fspy; mlq;fpAs;s fhNghitjNuw;wpd; msT rhu;gstpy;

Fiwthdjhifahy;> Ntu;nfhs;Sk; fhyj;jpy; Njitg;gLk; fhNghitjNuw;iw

cw;gj;jp nra;tjw;fhfr; rpy ,iyfs; tpl;L itf;fg;gLk;. Jupjkhf tsu;r;rpailAk;

epiyapYs;s nky;ypa> ePz;l nkd;ikahd jz;Lj; Jz;lq;fisg; gad;gLj;JtJ

nghUj;jkhdjy;y. NghjpasT #upa xspapy; tsUfpd;w eLj;ju typikAila

10  - 15 cm ePsKila KidaUk;NghL ,uz;L my;yJ %d;W fZtpilfisf;

nfhz;l jz;Lj; Jz;lq;fisg; gad;gLj;JtJ kpfg; nghUj;jkhdJ. <uypg;G>

ntg;gepiy Mfpatw;iwf; fl;Lg;gLj;Jtjhy; jhtu tsu;r;rp JupjkilAk;. mjw;Nfw;g>

nghUj;jkhd jhtu ,dg;ngUf;f mikg;nghd;wpidg; gad;gLj;JtJ ey;yJ.

c-k; : ,d;dy> tj;jhis> Nfhypah];

  Njapiy Nghd;w Xu; ,iyAk; jdpf; fZTk; nfhz;l Jz;lq;fs;

gad;gLj;jg;gLk; re;ju;g;gq;fspy; ePu;g;ghj;jpuj;jpDs; itj;Nj Jz;lq;fs; ntl;lg;gLk;.

ntl;L Nkw;gug;gpDlhf tspf;Fkpo;fs; cl;nrd;why;> ePu;epuy; mw ,lKz;L.

MfNt> jha;j;jhtuj;jpypUe;J fpisfs; Ntwhf;fg;gl;lTld; ePupy; ,l Ntz;Lk;.

jz;Lj;Jz;Lfis eLtjw;fhf Nky;kz; 2 gq;F> kzy; 2 gq;F>

Nrjdg;gris 2 gq;F> Jk;Gr;NrhW (Jk;Gr;NrhW> cf;fpa ,iyr;rUF) 1 gFjp

Mfpatw;iwf; fye;J eLiff; fyitiaj; jahu;gLj;jpf; nfhs;syhk;. Clfj;ijf;

fpUkpaopg ;gJ kpf Kf;fpakhdJ. jz;Lj; Jz;lq;fis eLtjw;fhf

ehw;WNkilfNsh rhbfNsh gad;gLj;jg;gLk;. jz;Lj;Jz;Lfs; elg;gl;l rhbfis

vspa #upa ,dg;ngUf;fp (Solar Propagator) nahd;wpDs; itg;gjd; %yk;

Ntu;nfhs;siyj; Jupjg;gLj;jyhk;. ,t;thwhd ,dg;ngUf;fy; mikg;Gf;fSs;

Ntu;nfhs;siyj; Jupjg;gLj;Jk; fhuzpfshd ntg;gepiy> rhuPug;gjd; Mfpa

fhuzpfisj; Njitf;Nfw;gf; fl;Lg;gLj;jpf; nfhs;syhk;.

jz;Lj;Jz;Lfspy; Ntu; cUthtjpy; gq;fspg;Gr; nra;Ak; fhuzpfisg; gpujhdkhf

,uz;L tifg;gLk;.

1. mff; fhuzpfs;1. mff; fhuzpfs;1. mff; fhuzpfs;1. mff; fhuzpfs;1. mff; fhuzpfs;

•  jz;Lj;Jz;bd; taJk; Kjpu;r;rpj; jd;ikAk;jz;Lj;Jz;bd; taJk; Kjpu;r;rpj; jd;ikAk;jz;Lj;Jz;bd; taJk; Kjpu;r;rpj; jd;ikAk;jz;Lj;Jz;bd; taJk; Kjpu;r;rpj; jd;ikAk;jz;Lj;Jz;bd; taJk; Kjpu;r;rpj; jd;ikAk;

ngUk;ghyhd td;ituj; jhtu tiffspy; taJ Kjpu;e;j jhtuq;fspypUe;J

ngWk; jz;Lj;Jz;lq;fspy; Ntu;nfhs;sr; nra;tJ kpff; fbdkhdJ.

,se;jhtuq;fspypUe;J ngWk; jz;Lj;Jz;Lfspy; ,yFthf Ntu;nfhs;sr;

nra;ayhk;.

•  jz;Lj;Jz;Lfspy; mlq;fpAs;s Nghrizf;$Wfs; kw;Wk; XNkhd;fspd;jz;Lj;Jz;Lfspy; mlq;fpAs;s Nghrizf;$Wfs; kw;Wk; XNkhd;fspd;jz;Lj;Jz;Lfspy; mlq;fpAs;s Nghrizf;$Wfs; kw;Wk; XNkhd;fspd;jz;Lj;Jz;Lfspy; mlq;fpAs;s Nghrizf;$Wfs; kw;Wk; XNkhd;fspd;jz;Lj;Jz;Lfspy; mlq;fpAs;s Nghrizf;$Wfs; kw;Wk; XNkhd;fspd;

 msT msT msT msT msT

cau;thd fhNghitjNuw;Wf;F iejurd; tpfpjk; nfhz;l jhtuq;fspypUe;J

ngWk; jz;Lj;Jz;lq;fis ,yFthf Ntu;nfhs;sr; nra;ayhk;.

,t;thwhf Ntu;nfhs;tjpy; Rtl;L %yfq;fs; (Trace elements), ehfk;> Nghud;

vd;gd Kf;fpaj;Jtk; ngWtjhf mwpag;gl;Ls;sJ.
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Ntu;nfhs;tijj; J}z;Lk; tpNrlkhd capupurhadg; gjhu;j;jq;fshfpa xl;rpd;fs;
,iyfspy; cw;gj;jp nra;ag;gLk;. mit jz;Lj; Jz;lj;jpd; mbg;gFjpia
Nehf;fpr; nry;tjhf mwpag;gl;Ls;sJ. ,yFtpy; Ntu;nfhs;shj jz;Lj;
Jz;lq;fSf;Fg; Gwj;NjapUe;J xl;rpd; toq;Ftjhy; Ntu;nfhs;siyj;
Jupjg;gLj;jyhk;.
c-k; : ,d;Nlhy; gpA+w;wpf; mkpyk; (IBA), eg;jyPd; mrw;wpf;fkpyk; (NAA)

•  ,iyfs;> mUk;Gfspd; nry;thf;F,iyfs;> mUk;Gfspd; nry;thf;F,iyfs;> mUk;Gfspd; nry;thf;F,iyfs;> mUk;Gfspd; nry;thf;F,iyfs;> mUk;Gfspd; nry;thf;F
ngUk;ghyhd jhtu ,dq;fspy; ,iyfSk;> mUk;GfSk; ePf;fg;gLtjhy;
Ntu;nfhs;sy; ngUksTf;Ff; FiwtiltJ mwpag;gl;Ls;sJ.

2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;
•  xspxspxspxspxsp
xspr;nrwpT mjpfupf;Fk;NghJ jz;Lj;Jz;lq;fspy; Ntu;nfhs;Sk; msTk;
mjpfupf;Fk;. jz;Lj;Jz;lq;fs; Ntu;nfhs;tjpy; xspapd; gz;Gk; nry;thf;Fr;
nrYj;Jk;. jpUrpaj;jpd; nrk;kQ;rs;> rptg;G> ePyk; Mfpa epwq;fs; Ntu;nfhs;siyj;
J}z;Lk;.

•  ntg;gepiyntg;gepiyntg;gepiyntg;gepiyntg;gepiy
ngUk;ghyhd jhtu ,dq;fspy; jz;Lj;Jz;lq;fspy; Ntu;nfhs;tjw;F 210C - 300C
,w;F ,ilg;gl;l gfw;fhy ntg;gepiyAk; 150C - 160C ,w;F ,ilg;gl;l
,uhf;fhy ntg;gepiyAk; nghUj;jkhditahFk;.
•  ePu;ePu;ePu;ePu;ePu;
ngUk;ghyhd jhtu ,dq;fspy;> jz;Lj;Jz;Lfspy; Ntu;nfhs;sr;nra;a
Kd;du; mtw;wpypUe;J ePu; ntspNaWtjhy; mit cyu;e;J NghFk;. vdpDk;>
,iyfisr; #o cau;thd <ug;gjidg; NgZtjhy; Jz;lq;fs; cyu;tijg;
ngUksTf;Fj; jtpu;j;Jf; nfhs;syhk;.

•  Ntu;nfhs;sr; nra;tjw;fhfg; gad;gLj;Jk; Clfk;Ntu;nfhs;sr; nra;tjw;fhfg; gad;gLj;Jk; Clfk;Ntu;nfhs;sr; nra;tjw;fhfg; gad;gLj;Jk; Clfk;Ntu;nfhs;sr; nra;tjw;fhfg; gad;gLj;Jk; Clfk;Ntu;nfhs;sr; nra;tjw;fhfg; gad;gLj;Jk; Clfk;
jz;Lj;Jz;Lfis eLtjw;fhfg; gad;gLj;Jg;gLk; Clfk; rpwe;j
fhw;W}l;lKilajhfTk; ey;y ePu;tbg;GilajhfTk;> NghJkhd msT ePiuj;
Njf;fp itf;ff;$bajhfTk; jPq;F tpistpf;ff; $ba mq;fpfs; mw;wjhfTk;
,Uj;jy; Ntz;Lk;.

,iyfs; %ykhd jhtu ,dg;ngUf;fk;,iyfs; %ykhd jhtu ,dg;ngUf;fk;,iyfs; %ykhd jhtu ,dg;ngUf;fk;,iyfs; %ykhd jhtu ,dg;ngUf;fk;,iyfs; %ykhd jhtu ,dg;ngUf;fk;
jbg;ghd rijg;gw;whd ,iyfisf; nfhz;l jhtuq;fisg;
ngUf;Ftjw;fhf ,iyj;Jz;lq;fisg; gad;gLj;jyhk;.
c-k; : ngNfhzpah> ngg;gNuhkpah> rijfiur;rhd;>
Mgpupf;fd; tayw;. eLtjw;fhf KO ,iyiaAk;
gad;gLj ;Jtjh Jz;lq ;fisg ; gad;gLj ;Jtjh
,iyeuk;igg; gad;gLj;Jtjh vd;gJ jhtu ,dj;Jf;F
mikaj; jPu;khdpf;fg;gLk;. ePu;tbg;G ed;F epfOk; ,Nyrhd
Clfnkhd;iwNa gad;gLj;j Ntz;Lk;.

c-k; : jhtu ,iy (euk;Gld; $ba) gpNfhdpah> ngg;gNuhkpah (euk;gw;w)>
nrd;rpNtupah

rypj;njLj;j Nky;kz; 1 gFjp> kzy; 1 gFjp> rypj;njLj;j Nrjdg;gris/

$l;nlU 1 gFjp Mfpatw;iwf; fye;J eLif Clfj;ijj; jahupj;J> fpUkpaopj;Jf;

nfhs;syhk;. Clfj;jpdhy; ehw;WNkil mikj;J ,iyj;Jz;Lfis el;L

cU 7.27 : ,iycU 7.27 : ,iycU 7.27 : ,iycU 7.27 : ,iycU 7.27 : ,iy

%ykhd ,dg;ngUf;fk;%ykhd ,dg;ngUf;fk;%ykhd ,dg;ngUf;fk;%ykhd ,dg;ngUf;fk;%ykhd ,dg;ngUf;fk;
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Ntu;nfhs;sr; nra;ayhk;. ngNfhdpah Nghd;w jhtuq;fspy; ,iyg;gug;ig

Clfj;jpd;kPJ itj;J gpujhd euk;G> gf;f euk;G Mfpatw;wpy; ntl;Lf;fs; ,l;L

mt;tplq;fis <u;f;Fj; Jz;Lfshy; my;yJ nfhSf;fpfshy; Clfj;Jld; ,izj;jy;

Ntz;Lk;.

Mgpupf;fd; tayw; ,iyapd; fhk;igAk;> ,iyg;gug;igAk; Clfj;jpDs;

rw;Wg; GijAkhW eLjy; Ntz;Lk;.

,t;thwhf ,iyfspy; Ntu;nfhs;sr; nra;tjw;F <uypg;G> <ug;gjd;> ntg;gepiy

Mfpatw;iwf; fl;Lg;gLj;JtJ mtrpakhFk;.

Ntu;j;Jz;lq;fs; %yk; jhtu ,dk;ngUf;fy;Ntu;j;Jz;lq;fs; %yk; jhtu ,dk;ngUf;fy;Ntu;j;Jz;lq;fs; %yk; jhtu ,dk;ngUf;fy;Ntu;j;Jz;lq;fs; %yk; jhtu ,dk;ngUf;fy;Ntu;j;Jz;lq;fs; %yk; jhtu ,dk;ngUf;fy;

,J kpf vspikahd ,yFthd xU KiwahFk;. fwpNtg;gpiy> <ug;gyh>

tpy;tk; Nghd;w jhtuq;fspd; Ntu;fisf; nfhz;L gjpa jhtuq;fisg; ngwyhk;.

Gjpa jhtuq;fisg; ngWtjw;fhfg; gad;gLj;jg;gLk; Ntu;fspd; tpl;lk; xU

nrd;upkPw;wUf;F (1cm) Fiwe;jjhf ,Uj;jyhfhJ. Ntu;j;Jz;lq;fspd; ePsk; 8 cm -

10 cm tiuahdjhf ,Ug;gJ nghUj;jkhdJ.  ehw;WNkil Clfkhf Nky;kz;>

$l;nlU. kzy; Mfpatw;iw 1 : 1 : 1 vDk; tp;fpjj;jpy; fye;j fyitiag;

gad;gLj;jyhk;. Ntu;j;Jz;lq;fis eLk;NghJ mtw;wpd; nky;ypa Kid

NrjkilahjthW ftdkhf Clfj;jpDs; eLjy; Ntz;Lk;. NghJkhd msTf;F

Clfj;jpy; <uypg;igg; Ngz Ntz;Lk;. mj;NjhL ntapypd; jhf;fj;jpypUe;J

ghJfhg;gjw;fhf epoy; toq;Fjy; Ntz;Lk;. ,k;Kiw ,yFthdjhfTk;

vspikahdjhfTk; ,Ug;gJ mD$ykhFk;. vy;yhj; jhtuq;fspd; Jz;lq;fSk;

Ntu;nfhs;skhl;lhJ. ,J gpujp$ykhFk;.

gjpitj;jy; gjpitj;jy; gjpitj;jy; gjpitj;jy; gjpitj;jy; (Layering)

,J gioikahd jhtu ,dg;ngUf;f KiwahFk;. Fwpg;ghfj; jz;Lj;

Jz;lq;fs; %yk; Ntu;nfhs;sr; nra;a Kbahj ituQ;nrwpe;j jhtu

,dq;fSf;fhfNt ,k;Kiw gad;gLj;jg;gLfpd;wJ. tpNrl ftdpg;Gj;

Njitg;glkhl;lhJ. gad;gLj;Jk; jz;bd; jd;ik> gjpitj;jypd; ntw;wpapy;

ngUksTf;Fg; gq;fspg;Gr; nra;Ak;. jha;j; jhtuj;Jld; fp;is  ,ize;jpUf;ifapy;

jha;j;jhtuj;jpypUe;J Nghriziag; ngw;Wf; fpisfspy; Ntu;nfhs;sy; epfOtNj

,k;Kiwapd; rpwg;gpay;ghFk;.

gjpitj;jypd;NghJ jhtuf;fpis rw;Wr; Nrjg;gLj;jg;gLfpd;wikahy;

fpisapd; Nkw;gFjpapy; cs;s ,iyfspy; cw;gj;jp nra;ag;gLk; fhNghitjNuw;W

fPo;Nehf;fpf; flj;jg;gLtJ jilg;gl;L> fpisapd; ntl;blg;gl;l ,lj;Jf;F NkNy>

Njq;Fk;. mjd; tpisthf C:N tpfpjk; cau;tNjhL Ntu;nfhs;sy; J}z;lg;gLk;.

Ntu;nfhs;siyj; J}z;Lk; ,urhadg; gjhu;j;jnkhd;wpid (c-k; : ,d;Nlhy;

gpA+w;wpf;fkpyk;) fpisapd; ntl;LNkw;gug;gpy; jlTtjhy; Ntu; nfhs;siyj;

Jupjg;gLj;jyhk;.

khwpapioj;jpw;Fr; Nrjk; Vw;glhj tifapy; xOq;fikf;fg;gl;l jhtuj;jpd;

fpis eLif Clfj;jpDs; (c-k; : Jk;Gr;NrhW> $l;Lg;gris> cf;fpa rhzk;)

itj;J %lg;gLk;. gpd;du; mjw;F ePu; toq;fg;gLk;. rpy thuq;fspd; gpd; Ntu;fs;

Njhd;wpapUg;gpd; jha;j;jhtuj;jpypUe;J mg;Gwg;gLj;jg;gl;L elg;gLk;.
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gjpitj;jy; gpujhdkhf ,uz;L tifg;gLk;.gjpitj;jy; gpujhdkhf ,uz;L tifg;gLk;.gjpitj;jy; gpujhdkhf ,uz;L tifg;gLk;.gjpitj;jy; gpujhdkhf ,uz;L tifg;gLk;.gjpitj;jy; gpujhdkhf ,uz;L tifg;gLk;.

1. jiug; gjpitj;jy; 1. jiug; gjpitj;jy; 1. jiug; gjpitj;jy; 1. jiug; gjpitj;jy; 1. jiug; gjpitj;jy; (Ground Layering)

,J gy Kiwfspy; nra;ag;gLk;.

1. vspa gjpitj;jy; (Simple Layering)

2. cr;rpg; gjpitj;jy; (Tip Layering)

3. $l;Lg; gjpitj;jy; (Compound / Serpentine Layering)

4. mfop / njhlu; gjpitj;jy; (Trench / Continuous Layering)

5. Fk;gpg; gjpitj;jy; (Mound / Stool Layering)

epyj;jpy; gjpitj;jy; epyj;jpy; gjpitj;jy; epyj;jpy; gjpitj;jy; epyj;jpy; gjpitj;jy; epyj;jpy; gjpitj;jy; (Ground Layering)

epyj;Jf;F mz;ikapYs;s my;yJ epykl;lj;Jf;F tisf;ff; $ba

fpisfspy; ,k;Kiw gad;gLj;jg;gLk;.

1. vspa gjpitj;jy;1. vspa gjpitj;jy;1. vspa gjpitj;jy;1. vspa gjpitj;jy;1. vspa gjpitj;jy;

gy;NtW ituQ; nrwpe;j jhtug; Ngjq;fSf;fhf

,k;Kiwiag; gad;gLj;jyhk;. ,J jha;j; jhtuj;Jf;F

vt;tpj jPq;Fk; tpisahj tpidj;jpwd; kpf;f xU

gjpitj;jy; KiwahFk;. fpisiaj; njupT nra;J

cr;rpapypUe;J 10 cm - 12 cm mg;ghy; mike;Js;s rpW

fpisfisAk; ,iyfisAk; fise;J> fpisia

tisj;J  8 cm - 16 cm Moj;jpy; mikAkhW kz;Zs;

itj;J %btpLjy; Ntz;Lk;. fpisapd; cr;rpg; gFjp

kz;Zf;F ntspNa ,Uj;jy; Ntz;Lk;. fpisia

kz;zpZs; cWjpahf itj;jpUg;gjw;F mjd; kPJ

ghuNkw;wp itf;fyhk;. my;yJ Xu; Mg;G ,lyhk;. Gijf;fg;gl;l fpisg;gFjp kPJ

,lg;gl;Ls;s kz; <uypg;ghdjhf ,Uj;jy; Ntz;Lk;. vspa gjpitj;jy; %yk;

Gjpa jhtuq;fisg; ngwf;$ba rpy jhtuq;fs; cs;sd. c-k; : myup> ky;ypif>

nfhbnaYkpr;ir

rpy ehl;fspd; gpd;du; kz;Zs; Gijf;fg;gl;l gFjpapypUe;J Ntu;fs; Njhd;Wk;.

Ntu;fs; cz;lhfr; rw;Wf; fbdkhd jhtuq;fshapd; kz;Zld; Gijf;fg;gLk;

jhtuf; fpisapy; khwpioak; tiu rpwpa ntl;nlhd;W ,lg;gLk;. gpd;du; ntl;blg;gl;l

,lj;jpy; rpwpjsT gq;fRehrpdp ,lg;gl;L> ntl;blg;gl;l ,lj;jpDs; rpwpa fy;nyhd;W

itf;fg;gl;L NtWgLj;jg;gLk;. 2 - 3 thuq;fspd; gpd;du; kz;zpZs; GijAz;l

gFjpapypUe;J Ntu;fs; Njhd;Wk;. gpd;du; mj; jhtuf; fpis jha;j; jhtuj;jpypUe;J

Ntwhf;fg;gl;L Njitahd ,lj;jpy; ehl;lg;gLk;.

c-k; : vYkpr;ir> ky;ypif

2. cr;rpg; gjpitj;jy;2. cr;rpg; gjpitj;jy;2. cr;rpg; gjpitj;jy;2. cr;rpg; gjpitj;jy;2. cr;rpg; gjpitj;jy;

tsUk; fpisapd; cr;rpg ;gFjp fPo; Nehf;fp

tisf;fg;gl ;L 5 cm - 7.5 cm caukhd kz;

gilapdhy; %lg;gLk;. 2 - 3 thuq;fspy; ,f;fpisapy;

Ntu;nfhs;Sk;. gpd; mjidj; jha;j;jhtuj;jpypUe;J

Ntwhf;fp NtW ,lj;jpy; elyhk;.  c-k; : ];Nuhgup

cU 7.28 : vspa gjpitj;jycU 7.28 : vspa gjpitj;jycU 7.28 : vspa gjpitj;jycU 7.28 : vspa gjpitj;jycU 7.28 : vspa gjpitj;jy;

cU 7.29 : cr;rpg; gjpitj;jycU 7.29 : cr;rpg; gjpitj;jycU 7.29 : cr;rpg; gjpitj;jycU 7.29 : cr;rpg; gjpitj;jycU 7.29 : cr;rpg; gjpitj;jy;
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3. $l;Lg; gjpitj;jy;3. $l;Lg; gjpitj;jy;3. $l;Lg; gjpitj;jy;3. $l;Lg; gjpitj;jy;3. $l;Lg; gjpitj;jy;

ePz;l nky;ypa jz;Lila jhtuq;fspypUe;J

ehw;Wf;fisg; ngWtjw;fhfg; gad;gLj;jg;gLk; kpf

,yFthd xU KiwahFk;. jpuhl;ir> nfhbj;Njhil>

ky;ypif Nghd;w jhtuq;fspd; fpisia xd;Wf;F

Nkw;gl;l ,lq;fspy; kz;Zs; Gijg;gjd; %yk;

Ntu;nfhs;sr; nra;ag;gLk;.

fZtpilapd; me;jj;jpy; mike;Js;s fZtpy; ,Ue;Nj Ntu;fSk;

mUk;GfSk; tsUk;. vdNt> fZ my;yJ ,iyj;jOk;G cs;s ,lq;fisNa

kz;zpZs; Gijj;jy; Ntz;Lk;. mt;thW Gijf;Fkplq;fspy; rpW ntl;bLtjhy;

Ntu;nfhs;siyj; Jupjg;gLj;jyhk;. xNu jlitapy; xd;Wf;F Nkw;gl;l jhtuq;fisg;

ngw KbtJ ,k;Kiwapy; Xu; mD$ykhFk;.

4. mfopg; gjpitj;jy; 4. mfopg; gjpitj;jy; 4. mfopg; gjpitj;jy; 4. mfopg; gjpitj;jy; 4. mfopg; gjpitj;jy; / njhlu; gjpitj;jy;njhlu; gjpitj;jy;njhlu; gjpitj;jy;njhlu; gjpitj;jy;njhlu; gjpitj;jy;

,k;Kiw nghJthf mg;gps;> nrup Nghd;w ,ilntg;g

tya ehLfs py ;  tsUk ;  jhtuq ;fs py ;

gad;gLj;jg;gLk;. madtya ehLfspy; tsUk; rpy

%q;fpy; ,dq;fSk; ,k;Kiwapy; ,dg;ngUf;fk;

nra;ag;gLk;. ,q;F jhtuj;jpd; KOf; fpisAk;

my;yJ KOj; jhtuKk; 2.5 cm Moj;jpw;F cU

7.31 ,w; fhl;bathW kz;Zs; Gijf;fg;gLk;.

KOikahd Ntu; nfhs;sy; eilngw;wJk; jha;j;

jhtuj;jpy; ,Ue;J Ntwhf;fp elg;gLk;.

Ntu;nfhs;sy; Kw;Wg;ngw;w gpd;du;> ,e;ehw;Wf;fisj; jha;j; jhtuj;jpypUe;J

Ntwhf;fp eLjy; Ntz;Lk;. eypthd jz;Lila jhtuq;fis ,k;Kiwapy; ngUf;fpf;

nfhs;syhk;. xU fpisapypUe;J gy ehw;Wf;fisg; ngw KbtJ ,k;Kiwapd;

Xu; mD$ykhFk;.

5. Fk;gpg; gjpitj;jy;5. Fk;gpg; gjpitj;jy;5. Fk;gpg; gjpitj;jy;5. Fk;gpg; gjpitj;jy;5. Fk;gpg; gjpitj;jy;

jhtuj;jpd; mbg;ghfj;jpy; fpisfs; Njhd;wpa

NghjpYk; mtw;iw vspjhf tisf;f Kbahj

tifj; jhtuq;fSf;F ,k;Kiw nghUj;jkhdJ.

fpisfspd; fPo;g;gFjpapy; xt;NthU ,lj;jpYk;

gl;iliaf; fhag;gLj;jp kz;izf; Ftpj;J

mt;tplq;fis %b tpLjy; Ntz;Lk;. ,t;thW

nra;tjhy; gy jhtuq;fisg; ngwyhk;. NkYk;>

jhtuj;ij epykl;lj;jpypUe;J 5 cm - 8 cm

cauj;jpy; ntl;b gpd;du; Gjpjhfj; Njhd;Wk;

fpisfspd; mbg;gFjp kiwAk; tifapy; kz;

mizf;fg;gLk;. xU tUlj;jpd; gpd;du; Gjpa fpisfisg; Gjpa jhtuq;fshf

Ntwhf;fp ehl;lyhk;.

c-k; : khJis> mg;gps;> uk;Gl;lhd;> gy;yhz;Lf;Fupa myq;fhuj; jhtuq;fs;

cU 7.30 : $l;Lg; gjpitj;jy;cU 7.30 : $l;Lg; gjpitj;jy;cU 7.30 : $l;Lg; gjpitj;jy;cU 7.30 : $l;Lg; gjpitj;jy;cU 7.30 : $l;Lg; gjpitj;jy;

cU 7.31 : njhlu;; gjpitj;jy;cU 7.31 : njhlu;; gjpitj;jy;cU 7.31 : njhlu;; gjpitj;jy;cU 7.31 : njhlu;; gjpitj;jy;cU 7.31 : njhlu;; gjpitj;jy;

cU 7.32 : Fk;gpg; gjpitj;jy;cU 7.32 : Fk;gpg; gjpitj;jy;cU 7.32 : Fk;gpg; gjpitj;jy;cU 7.32 : Fk;gpg; gjpitj;jy;cU 7.32 : Fk;gpg; gjpitj;jy;
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fhw;wpw; gjpitj;jy;fhw;wpw; gjpitj;jy;fhw;wpw; gjpitj;jy;fhw;wpw; gjpitj;jy;fhw;wpw; gjpitj;jy;

fPo;Nehf;fp tisj;J epyj;jpy; Gijf;f KbahjthW

epykl;lj;jpy; ,Ue;J cauj;Nj mike;Js;s jhtuf;

fpisfspy; Ntu;nfhs;sr; nra;tjw;fhf ,k;Kiw

gad;gLj;jg;gLfpwJ. jhtuj;jpy; nghUj;jkhd xU fpisiaj;

njupTnra;J mjd; ,ilituj; jz;Lg;gFjpapy; xU fZTf;F

mUNf 5  - 8 cm  ePskhd gFjpapy; gl;il tisak;

mfw;wg;gLk; my;yJ mg;gFjpapy; ntl;L ,lg;gLk;. ntl;L

,lg;gLkhdhy;> ntl;L Nkw;gug;G miztijj; jtpu;g;gjw;fhf

mt;ntl;bDs; xU rpW fy;iyr; rpiwg;gLj;Jjy; Ntz;Lk;.

Ntu;nfhs;siyj; Jupjg;gLj;Jtjw;fhf ,d;Nlhy; 3 mnrw;wpf;fkpyk; my;yJ

,d;Nlhy; 3 gpAw;wpf; mkpyk; mlq;fpAs;s &w;Nwhd;> nrf;Nuh> FNshndf;];
Nghd;w re;ijapy; fpilf;Fk; XNkhd; tifnahd;wpid ntl;L Kfg;Gf;fspy;
jlTjy; Ntz;Lk;. Nrjdg; gris> Nky;kz;> Jk;Gr;NrhW Mfpatw;iwf; fye;J

ePu; Nru;j;Jj; jahupj;j fyitia ntl;L Nkw;gug;G kiwAk; tifapy; mizj;J
nghypj;jPd; jhspdhy; Rw;wp ,Wf;fpf; fl;Ljy; Ntz;Lk;. nghypj;jPd; jhSf;Fg;
gjpyhf> <aj;jhs; my;yJ w;upg;gps; ykpNdw; jhisAk; (Triple Laminate Paper)

gad;gLj;jyhk;. tsu;g;G Clfkhfj; Jk;Gr; Nrhw;iwj; jdpahfTk; gad;gLj;jyhk;.
gjpitj;J 7 - 14 ehs;fspy; ntz;zpwkhd Ntu;fs; tsu;e;jpUg;gijg; nghypj;jPd;
jhSf;F Clhff; fhzyhk;.

fpisapy; gjpitj;j ,lj;Jf;Ff; fPohf> jha;j; jhtuj;Jf;F mUNf rha;thf
xU ntl;L ,l;L Gjpa jhtuj;ij Ntwhf;fp fsj;jpy; elyhk;. gjpitj;jypd;NghJ>
gjpitg;gjw;Fg; nghUj;jkw;w jhtuq;fisj; njupTnra;J nfhs;sy;> thdpiy
epge;jidfs; nghUj;jkw;wjhf ,Uj;jy;> gpuhzpfshy; Vw;gLk; Nrjq;fs; Nghd;wit
fhuzkhfg; gpur;rpidfs; cUthFk;. kio fhyq;fspy; ntl;LNkw;gug;G Neha;j;

njhw;Wf;fSf;F cs;shf ,lKz;L. ,jd; tpisthfj; jha;j;jhtuj;Jf;Fk; Nrjq;fs;
tpisayhk;. fhw;wpy; gjpitj;jypd;NghJ mzpy;> fhfk; Nghd;w gpuhzpfs; gjpitj;j
,lj;ijr; Rw;wpf; fl;bAs;s fapw;iwr; Nrjg;gLj;Jtjhy; kz;fyit cjpu;e;J
Nghf ,lKz;L.

gjpitj;jYf;Fg; nghUj;jkhd jhtuq;fis khj;jpuk; njupT nra;J

nfhs;sy;> thdpiy Fwpj;Jf; ftdQ; nrYj;jpr; nraw;gLjy;> fhw;wpw;
gjpitj;jypd;NghJ Jk;Gf; fapw;Wf;Fg; gjpyhff; fk;gpj; Jz;Lfisg; gad;gLj;Jjy;>
iffisr; Rj;jkhf itj;jpUj;jy; Nghd;wit ,g;gpur;rpidfisj; jtpu;g;gjw;fhff;
ifahsj;jf;f eltbf;iffshFk;.

gjpitj;jypd; mD$yq;fs;gjpitj;jypd; mD$yq;fs;gjpitj;jypd; mD$yq;fs;gjpitj;jypd; mD$yq;fs;gjpitj;jypd; mD$yq;fs;

1. cauk; Fiwthd jhtuq;fisg; ngwf;$bajhf ,Ug;gjhy; guhkupg;gJ ,yFthjy;.
2. vspa njhopDl;gk; nfhz;l ,yFthd KiwahFk;.
3. tpNrl cgfuzq;fs; Njitapy;iy.
4. mfw;wg;gl;l fpisfspypUe;J Gjpa nrbfisg; ngwKbAk;.
5. xl;Lf;fl;ilapd;wpj; jdpahd jhtunkhd;wpy; mjpf vz;zpf;ifahd nrbfisg;
  ngwKbAk;. c-k; : fhw;wpw; gjpitj;jy;

6. tUlk; KOtJk; eLifg; nghUl;fisg; ngwKbAk;.
7. jha;j; jhtuj;jpw;F Vw;gLk; Nrjk; kpff; FiwthFk;.

cU 7.33 : fhw;wpw;; gjpitj;jy;cU 7.33 : fhw;wpw;; gjpitj;jy;cU 7.33 : fhw;wpw;; gjpitj;jy;cU 7.33 : fhw;wpw;; gjpitj;jy;cU 7.33 : fhw;wpw;; gjpitj;jy;
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3. jhtu xl;Ljy;3. jhtu xl;Ljy;3. jhtu xl;Ljy;3. jhtu xl;Ljy;3. jhtu xl;Ljy;

Ntu;j;njhFjpAld; $ba xU jhtuj;Jld; NtnwhU jhtuj;jpd; xU gFjpia

,izj;J xU jdpj;jhtukhf tsu;j;njLf;Fk; nrad;KiwNa jhtu xl;Ljy;

vdg;gLfpwJ. mjhtJ ,uz;L jhtuq;fspd; ,ioaq;fs; xd;Wlndhd;W

njhLifailAkhW ,izg;gjhy;> xl;Lf;fl;ilapdJk; xl;LKisapdJk;

khwpioaq;fs; xUq;fpize;J mt;tpioaq;fspuz;ilAk; nghUe;jr; nra;tNj

,t;tpdg;ngUf;f Kiwapd; Nfhl;ghlhFk;. gog;gapu;fisg; ngUf;Ftjw;fhf

xl;LNtiy ngUksTf;Fg; gad;gLj;jg;gLfpd;wJ.

xl;LNtiyapd; NghJ> kz;Zld; ,ize;Js;s Ntu;j; njhFjp nfhz;l jhtuk;

xl;Lf;fl;il vdg;gLk;. NtnwhU jhtuj;jpypUe;J ngw;W xl;Lf;fl;ilAld;

,izf;Fk; mUk;G my;yJ fpis xl;LKis vdg;gLk;. xl;LKis tsu;r;rpaile;J

cUthFk; xl;Lj; jhtuj;jpNyNa goq;fs; ngwg;gLk;. vdNt> cau;jukhd

tpisr;riyj; jUfpd;w ey;y ,ay;Gfisf; nfhz;l xU jha;j;jhtuj;jpypUe;Nj

xl;LKisfisg; ngWjy; Ntz;Lk;.

xl;LNtiyf;fhfj; jhtug; gFjpfisj; jahu;g;gLj;jy;xl;LNtiyf;fhfj; jhtug; gFjpfisj; jahu;g;gLj;jy;xl;LNtiyf;fhfj; jhtug; gFjpfisj; jahu;g;gLj;jy;xl;LNtiyf;fhfj; jhtug; gFjpfisj; jahu;g;gLj;jy;xl;LNtiyf;fhfj; jhtug; gFjpfisj; jahu;g;gLj;jy;

xl;LNtiyf;fhf Kjypy; nghUj;jkhd jhtug; gFjpfisj; njupT nra;J

nfhs;s Ntz;Lk;. xl;Lf;fl;il> xl;LKis vd;gdNt xl;LNtiyf;Fj; Njitahd

jhtug; gFjpfshFk;.

xl;LKisiaj; njupT nra;Ak;NghJ ftdQ; nrYj;j Ntz;ba tplaq;fs;xl;LKisiaj; njupT nra;Ak;NghJ ftdQ; nrYj;j Ntz;ba tplaq;fs;xl;LKisiaj; njupT nra;Ak;NghJ ftdQ; nrYj;j Ntz;ba tplaq;fs;xl;LKisiaj; njupT nra;Ak;NghJ ftdQ; nrYj;j Ntz;ba tplaq;fs;xl;LKisiaj; njupT nra;Ak;NghJ ftdQ; nrYj;j Ntz;ba tplaq;fs;

xl;LKisiag; ngWk; jhtuk;xl;LKisiag; ngWk; jhtuk;xl;LKisiag; ngWk; jhtuk;xl;LKisiag; ngWk; jhtuk;xl;LKisiag; ngWk; jhtuk;

•  ed;F gue;j ,iyj;njhFjpiaf; nfhz;bUj;jy; Ntz;Lk;.

•  Jupjkhd> rPuhd tsu;r;rpg; ghq;iff; nfhz;bUj;jy; Ntz;Lk;.

•  Neha;fs; gPilfSf;F vjpu;g;Gj; jd;ikAilajhf ,Uj;jy; Ntz;Lk;.

•  njhlu;e;Jk; cau;thd tpisr;riyj; jUk; jhtukhf ,Uj;jy; Ntz;Lk;.

•  cau;jukhd tpisr;riyj; jUk; jhtukhf ,Uj;jy; Ntz;Lk;.

•  xl;Lf;fl;ilAld; jftpd;ikiaf; fhl;lyhfhJ.

•  Kd;ida Nghfj;jpy; tpisr;riyj; je;j jhtukhapUj;jy; Ntz;Lk;.

xl;Lf;fl;iliaj; njupT nra;Ak;NghJ ftdpf;f Ntz;ba tplaq;fs;xl;Lf;fl;iliaj; njupT nra;Ak;NghJ ftdpf;f Ntz;ba tplaq;fs;xl;Lf;fl;iliaj; njupT nra;Ak;NghJ ftdpf;f Ntz;ba tplaq;fs;xl;Lf;fl;iliaj; njupT nra;Ak;NghJ ftdpf;f Ntz;ba tplaq;fs;xl;Lf;fl;iliaj; njupT nra;Ak;NghJ ftdpf;f Ntz;ba tplaq;fs;

xl;Lf;fl;ilahfg; gad;gLj;jg;gLk; jha;j;jhtuk;>xl;Lf;fl;ilahfg; gad;gLj;jg;gLk; jha;j;jhtuk;>xl;Lf;fl;ilahfg; gad;gLj;jg;gLk; jha;j;jhtuk;>xl;Lf;fl;ilahfg; gad;gLj;jg;gLk; jha;j;jhtuk;>xl;Lf;fl;ilahfg; gad;gLj;jg;gLk; jha;j;jhtuk;>

•  xl;LKisAld; jftpd;ikiaf; fhl;lyhfhJ.

•  ed;F gue;j Mokhd tsu;e;j Ntu;j;njhFjpiaAilajhf ,Uj;jy; Ntz;Lk;.

•  Ntu;Neha;fs;> Ntu;g;gPilfis vjpu;j;J tsuf;$bajhf ,Uj;jy; Ntz;Lk;.

•  Ntu;j;njhFjp> ghjfkhd #oy; epiyikfisr; rfpf;ff; $bajhf ,Uj;jy;

  Ntz;Lk;.

xl;LNtiyf;fhf xl;LKisiaAk; xl;Lf;fl;iliaAk; jahu;g;gLj;jy;xl;LNtiyf;fhf xl;LKisiaAk; xl;Lf;fl;iliaAk; jahu;g;gLj;jy;xl;LNtiyf;fhf xl;LKisiaAk; xl;Lf;fl;iliaAk; jahu;g;gLj;jy;xl;LNtiyf;fhf xl;LKisiaAk; xl;Lf;fl;iliaAk; jahu;g;gLj;jy;xl;LNtiyf;fhf xl;LKisiaAk; xl;Lf;fl;iliaAk; jahu;g;gLj;jy;

xl;LKisiaj; jahu;g;gLj;jy;xl;LKisiaj; jahu;g;gLj;jy;xl;LKisiaj; jahu;g;gLj;jy;xl;LKisiaj; jahu;g;gLj;jy;xl;LKisiaj; jahu;g;gLj;jy;

  • mUk;nghl;il Nkw;nfhs;tjhapd; mUk;Gfs; capu;g;gpd;wpf; fhzg;gLkhapd;>

xl;LNtiy nra;tjw;F 7 - 10 ehs;fSf;F Kd;du; KidaUk;ig ePf;fp

tpLtjd; %yk; gf;f mUk;GfSf;F capu;g;G+l;lyhk;.
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   • mUk;nghl;bd; NghJ ,iyf;fhk;Gld; mUk;igg; ngWtjhy; xl;Lr; re;jpiar;

Rw;wpf; fl;LtJ fbdkhFk;. Mjyhy; mUk;igg; ngw 7 - 10 ehl;fSf;F

Kd;du;> ,iyf;fhk;gpd; Vwj;jho ,uz;L nrd;upkPw;wu; msT kPjpahf

,Uf;FkhW ,iyfis eWf;fptpLjy; Ntz;Lk;. mt;thW eWf;fp 7 - 10

ehs;fspd; gpd;du; ,iyf;fhk;G jhtug;gl;ilapypUe;J vspjhff; fod;WtpLk;.

vdNt> xl;Lr;re;jpiar; Rw;wpf; fl;LtJ ,yFthFk;.

xl;Lf;fl;iliaj; jahu;g;gLj;jy;xl;Lf;fl;iliaj; jahu;g;gLj;jy;xl;Lf;fl;iliaj; jahu;g;gLj;jy;xl;Lf;fl;iliaj; jahu;g;gLj;jy;xl;Lf;fl;iliaj; jahu;g;gLj;jy;

  • xl;LNtiy nra;Ak; jpdj;Jf;F Vwj;jho ,uz;L khjq;fSf;F Kd;du;>

grisapLtij epWj;Jjy; Ntz;Lk;.

  • xl;LNtiy nra;Ak; jpdj;jpw;F Vwj;jho 7 - 10 ehl;fSf;F Kd;du;

ePu;gha;r;RtijAk; epWj;jy; Ntz;Lk;.

  • xl;Lf;fl;ilj; jhtuk; Jspu; tpl;Ls;s Ntisapy; xl;LNtiyf;fhd

xl;Lf;fl;ilf;fhf mjidg; gad;gLj;jyhfhJ.

xl;Ljy; gpujhdkhf ,uz;L tifg;gLk;xl;Ljy; gpujhdkhf ,uz;L tifg;gLk;xl;Ljy; gpujhdkhf ,uz;L tifg;gLk;xl;Ljy; gpujhdkhf ,uz;L tifg;gLk;xl;Ljy; gpujhdkhf ,uz;L tifg;gLk;

1. mUk;nghl;L

2. fpisnahl;L

1. mUk;nghl;L1. mUk;nghl;L1. mUk;nghl;L1. mUk;nghl;L1. mUk;nghl;L

xU jhtuj;jpypUe;J XusT tpUj;jpaile;j capu;g;ghd mUk;igf; nfhz;l

gl;iliag; ngw;W mNj FLk;gj;ijr; Nru;e;j xl;Lf;fl;ilj; jhtuj;jpd;

khwpioaq;fs; xd;Wlndhd;W nghUe;Jk; tifapy; xl;b jdpj; jhtuk;

xd;iwg; ngwy; mUk;nghl;L vdg;gLk;.

mUk;nghl;Lf;fhf xU jdp mUk;G nfhz;l capu;g;ghd xl;LKisNa

gad;gLj;jg;gLk;. xU jhtuj;jpypUe;J ngUe;njhifahd mUk;Gfisg; ngw

KbAkhjyhy;> ngUe;njhifahd xl;Lf;fd;Wisg; ngwyhk;. ,J mUk;nghl;bd;

Xu; mD$ykhFk;.

mUk;nghl;L Kiwfs; rpy cs;sd.mUk;nghl;L Kiwfs; rpy cs;sd.mUk;nghl;L Kiwfs; rpy cs;sd.mUk;nghl;L Kiwfs; rpy cs;sd.mUk;nghl;L Kiwfs; rpy cs;sd.

•  H xl;L •  T xl;L

•  Jz;nlhl;L •  jiyfPo; T xl;L

T xl;Lxl;Lxl;Lxl;Lxl;L

mUk;nghl;L Ntiyapd; NghJ mUk;ig xl;Ltjw;fhf> xl;Lf;fl;ilj;

jhtuj;jpy; epykl;lj;jpypUe;J 10 cm - 15 cm cauj;jpy; mike;Js;s Xu; ,lj;ijj;

njupT nra;J nfhs;s Ntz;Lk;. mt;tplk; ,ilitu Kjpu;r;rpaile;jpUj;jy;

Ntz;Lk;. maypy; cs;s ,iyfisf; fise;J xl;LKisiag; GFj;jf; $bathW

xl;Lf;fl;ilapy; ntl;L ,l;Lj; jahu;gLj;jpf; nfhs;s Ntz;Lk;.

Njhil> vYkpr;ir> ehuj;ij> Nuhrh Nghd;w jhtuq;fspy; T xl;L Kiwia

Nkw;nfhs;syhk;.
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Jz;nlhl;LJz;nlhl;LJz;nlhl;LJz;nlhl;LJz;nlhl;L

xl;Lf;fl;ilapd; gl;ilapy; 2 x 5 cm mstpy; nrt;tf

tbtpy; ntl;bl;L> mj;Jz;L ngau;j;J mfw;wg;gLk;. mNj

msthd mUk;Gld; $ba gFjpia xl;Lf;fpisapype;J

ngau;j;njLj;J mj;Jz;il xl;Lf;fl;ilapy; itj;Jr; Rw;wpf;

fl;lg;gLk;. c-k; : kh

H xl;Lxl;Lxl;Lxl;Lxl;L

5 cm ePsj;jpy; xl;Lf; fl;ilapy;

H tbtpy; ntl;lg;gl;L gl;il

rw;Wg; ngau;f;fg;gLk;. 3 - 4cm

e Pskhd xl ;LKisia

xl;Lf;fpisapypUe;J ngau;j;

njLj;J cU 7.37 ,y; fhl;lg;

gl;lthW xl;Lf;fl;ilapy;

nghUj;jpr; Rw;wpf; fl;lg;gLk;. c-k; : kh> wk;Gl;lhd;> FNuhl;ld; tiffs;

xl;Lr;re;jpia> xl;Lehlhtpdhy; my;yJ nghypj;jPd; ehlhtpdhy; fPopUe;J

Nkyhfr; Rw;wpf;fl;Ljy; Ntz;Lk;. xl;Lr; re;jpf;Fr; rw;W Nkyhf Kbr;rpLjy;

Ntz;Lk;. ehlhtpdhy; ,Wf;fkhfr; Rw;wpf; fl;LtJ mtrpakhFk;. xl;Lr; re;jpapDs;

ePu; Gfhjtifapy; Rw;wpf; fl;LtJk; ghJfhg;gJk; mtrpakhFk;.

vwj;jho ,uz;L thuq;fs; fope;j gpd;du;> xl;Lehlhitf; ftdkhff;

fow;wpg; guprPypj;jy; Ntz;Lk;. mUk;G gr;ir epwkhf cs;sjhapd;> xl;L

ntw;wpaile;Js;sjhff; fUjyhk;. gpd; mUk;G ntspj; njupAk; tifapy; kPz;Lk;

Kd;G Nghd;Nw fPopUe;J Nkyhfr; Rw;wpf; fl;Ljy; Ntz;Lk;. NkYk;> xU thuk;

fope;j gpd;du; xl;Lf;fl;ilapd; Nkw;gFjpia xl;Lr; re;jpf;F Vwj;jho 2.5 cm f;F

Nkyhf tisj;J rpW ntl;bLf. Vwj;jho ,uz;L thuk; fope;j gpd;du; xl;Lf;fl;ilg;

gFjpia KOikahf ntl;b ePf;fptpLjy; Ntz;Lk;. mt;thwhf ntl;b ePf;Ftjw;fhf

jahu; nra;ag;gl;l

xl;Lf;fl;ilapy;

xl;LKisiar;

nrUFjy;

xl;LKisfisj; jahu; nra;jy;

xl;Lf;fl;il

(2.5cmePskhf

ntl;btply;)

T tbt ntl;blg;

gl;l xl;Lf;fl;il

cU 7.34 cU 7.34 cU 7.34 cU 7.34 cU 7.34 : T xl;LKiwxl;LKiwxl;LKiwxl;LKiwxl;LKiw

cU 7 . 3 5 cU 7 . 3 5 cU 7 . 3 5 cU 7 . 3 5 cU 7 . 3 5 : T xl ;Lxl ;Lxl ;Lxl ;Lxl ;L

Kisj;Js;s tpjk;Kisj;Js;s tpjk;Kisj;Js;s tpjk;Kisj;Js;s tpjk;Kisj;Js;s tpjk;

xl;Lf;fpis

xl;Lf;fl;il

 cU 7.36 : Jz;nlhl;L Kiw cU 7.36 : Jz;nlhl;L Kiw cU 7.36 : Jz;nlhl;L Kiw cU 7.36 : Jz;nlhl;L Kiw cU 7.36 : Jz;nlhl;L Kiw

cU 7.37 cU 7.37 cU 7.37 cU 7.37 cU 7.37 H xl;bd; tiffs;xl;bd; tiffs;xl;bd; tiffs;xl;bd; tiffs;xl;bd; tiffs;
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,Lk; ntl;L> xl;LKisf;F vjpu;g;Gwkhfr; rha;thf ,lg;gLjy; Ntz;Lk;. ntl;L

Nkw;gug;gpd; kPJ jhu; Nghd;w xU gjhu;j;jj;ijj; jlTtJ kpf ey;yJ. xl;LNtiy

nra;J 8 - 10 thuq;fspd; gpd;du;> xl;Lf;fl;ilapd; vQ;rpAs;s Nkw;gFjpiaAk;

ntl;bafw;wy; Ntz;Lk;. Ntfkhd fhw;wpdhy; xl;LKis ghjpf;fg;gLtijj;

jtpu;;g;gjw;fhf tsUk; xl;LKisia Xu; Mjhuj;jbAld; ,izg;gJ ey;yJ.

fpisnahl;L Kiwfs;fpisnahl;L Kiwfs;fpisnahl;L Kiwfs;fpisnahl;L Kiwfs;fpisnahl;L Kiwfs;

KidaUk;Gld; ff;f mUk;Gfs; rpytw;iwAk; nfhz;l xl;LKisiag; gad;gLj;jp

Nkw;nfhs;sg;gLk; xl;LNtiy fpisnahl;L vdg;gLk;. mUk;ig ,yFthf fow;w

Kbahj nky;ypa gl;il nfhz;l jhtu tiffspy; ntw;wpfukhf xl;L Ntiyia

elj;Jtjw;Ff; fpisnahl;L Kiw kpfg; nghUj;jkhdJ. xl;Lf;fl;il> xl;LKis

Mfpatw;wpd; tsu;r;rp cwq;Fepiyapy; fhzg;gLk; gUtNk fpisnahl;il

elj;Jtjw;F kpfg; nghUj;jkhdjhFk;.

fpisnahl;L Kiwfs; rpy cs;sdfpisnahl;L Kiwfs; rpy cs;sdfpisnahl;L Kiwfs; rpy cs;sdfpisnahl;L Kiwfs; rpy cs;sdfpisnahl;L Kiwfs; rpy cs;sd

•  Mg;nghl;L (Cleft grafting) •  gf;fnthl;L (side grafting)

•  miznahl;L (Inarch grafting) •  Kbnahl;L (Crown grafting)

•  rTf;Feh xl;L (Whip and tounge) •  Nrz xl;L (Saddle grafting)

•  ];Nlhd; xl;L (gpQ;Rj; jhiu xl;L / gRiknahl;;L) (green  grafting)

•  Mg;nghl;LMg;nghl;LMg;nghl;LMg;nghl;LMg;nghl;L

Mg;nghl;L Ntiyapd;NghJ xl;Lf;fl;ilia epy

kl;lj;jpy; ,Ue;J 20 cm - 25 cm cauj;jpy; ntl;Ljy;

Ntz;Lk;. $upa fj;jpapdhy; xl;Lf;fl;ilapd; fpilahd

ntl;L Nkw;gug;G rup ghjpahfg; gpupAk; tifapy; 5

cm ePsk; tiu gpse;J Mg;G tbt xl;LKisiag;

GFj;jf;$bathW jahu;g;gLj;jpf; nfhs;s Ntz;Lk;.

xl;Lf;fpisasT jbg;Gila xl;L Kisia Vwj;jho

15 nrd;upkPw;wu; ePsKilajhf ntl;bf; nfhs;s

Ntz;Lk;.

mjd; fPo;Kidapy; 4 nrd;upkPw;wu; ePsj;Jf;F Mg;G

tbtpy; ,U Gwq;fisAk; rPtp tpLjy; Ntz;Lk;. xl;Lf;fl;ilapd; gpstpDs;

xl;LKisiag; GFj;jp ntl;L Nkw;gug;Gfs; ed;F njhLifailAk; tifapy;

itj;J> xl;L ehlhtpdhy; ,Wf;fkhf fPopUe;J Nky; Nehf;fpr; Rw;wpf;fl;Ljy;

Ntz;Lk;.

,q;F xl;LKis> xl;Lf;fl;il vd;gd rktpl;lKilajhapUf;Fk; NghJ xl;Ljy;

ntw;wpfukhdjha; mikAk;. mNjNghd;W xl;LKis> xl;Lf;fl;il vd;gtw;wpd;

njhLifAk; Kf;fpakhdJ. xl;Lf;fl;ilf;Fk; xl;LKisf;Fk; ,ilapy; ,ilntsp

fhzg;gLkplj;Jf; fhw;Wntsp Njhd;Wtjhy; xl;L ntw;wpaspf;f khl;lhJ.

kh> wk;Gl;lhd;> Njhil> vYkpr;ir> gyh> Midf;nfha;ah Nghd;w

jhtuq;fspy; Mg;nghl;L Kiwia Nkw;nfhs;syhk;.

xl;Lf;

fpis

xl;Lf;

fl;il

cU 7.39 : Mg;nghl;LcU 7.39 : Mg;nghl;LcU 7.39 : Mg;nghl;LcU 7.39 : Mg;nghl;LcU 7.39 : Mg;nghl;L
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Kbnahl;LKbnahl;LKbnahl;LKbnahl;LKbnahl;L

xl;Lf;fl;ilAld; xg;gpLifapy;

xl;Lf;fpis gUkdpy; rpwpajhf

cs;sNghJ ,t;thwhd xl;L

rpwe;jhFk;. cU 7.40 ,y;;

fhl;lg;gl;lthW ntl;bidapl;L

xl ;Lf ;fl ;ilAld; xl ;Lf ;

fpisfs; nghUj;jg;gLk;.

miznahl;Lmiznahl;Lmiznahl;Lmiznahl;Lmiznahl;L

tsUk; jhtunkhd;wpd; fpisnahd;Wld; tsUk;

kw;WnkhU jhtuj;jpd; fpisnahd;wpid ,izj;J

GjpanjhU jhtuj ;ijg ; ngWk; KiwNa

tpy ;nyhl ;L Kiw  vdg ;gLf pd ;wJ. xl ;L

ntw;wpfukhf epiwTngw;w gpd;du; xl;Lr; re;jpf;Ff;

fPohf xU jhtuj;ij ntl;b> xl;Lj;jhtuj;ij

Ntwhf;fpg; gpwpNjhu; ,lj;jpy; elyhk;. ,t;thW

ntl;b Ntwhf;fpf; nfhs;Sk;

jhtuk; xU rhbapy; ehl;lg;gl;bUf;fg;gl Ntz;Lk;. c-k; : jf;fhsp> fj;jup

jiyfPo; Mg;nghl;LjiyfPo; Mg;nghl;LjiyfPo; Mg;nghl;LjiyfPo; Mg;nghl;LjiyfPo; Mg;nghl;L

,J Mg;nghl;bd; Neu;khwhFk;. ,jd;NghJ

rktsthd xl;Lf;fl;il> xl;Lf;fpis Mfpad

gad;gLj;jg;gLk;. cU 7.42 ,y; fhl;lg;gl;lthW

xl;Lf;fl;il Mg;G tbtpy; ntl;lg;gLtJld;

xl;Lf;fpisapd; mbapy; ntl;btplg;gLk;. ed;F

tsuf ;$ba xl ;LKisiaf ;  nfhz ;l

jhtuq;fSf;F ,J rpwe;jjhFk;.

rTf;F ehnthl;LrTf;F ehnthl;LrTf;F ehnthl;LrTf;F ehnthl;LrTf;F ehnthl;L

jdpahd ntl;L ,lg;gl;l xl;Lf;fpis> xl;Lf;fl;il

Mfpad tOf;fpr; nrd;W tpoj;jf;f jhtuq;fspy;

,k;Kiwiaf; ifahSk; NghJ jdpntl;Lf;Fg; gjpyhf

ehT Nghd;w ntl;bl;Lg; gad;gLj;jyhk;. ,t;thW

ntl;blg ;gLtjdhy; xl ;Lk ;nghOJ tOf;fhJ

,Wf;fkhff; fhzg;gLk;.

cU 7.40 : Kbnahl;bd; epiyfscU 7.40 : Kbnahl;bd; epiyfscU 7.40 : Kbnahl;bd; epiyfscU 7.40 : Kbnahl;bd; epiyfscU 7.40 : Kbnahl;bd; epiyfs;

xl;Lf;

fl;il

xl;Lf;

fl;il

xl;L Kis

xl ;L Kis

cl; nrYj;jy;

gl;il

fPohfTs;s

Kis

xl;LKisiaj;

jahu; nra;jy;

xl;Lk;

nkOF

xl ;L ; r ;  re ; j pia

nkOfpdhy; %Ljy;

cU 7.41 : tpy;nyhl;bd; epiyfscU 7.41 : tpy;nyhl;bd; epiyfscU 7.41 : tpy;nyhl;bd; epiyfscU 7.41 : tpy;nyhl;bd; epiyfscU 7.41 : tpy;nyhl;bd; epiyfs;

cU 7.42 : jiyfPo; Mg;nghl;LcU 7.42 : jiyfPo; Mg;nghl;LcU 7.42 : jiyfPo; Mg;nghl;LcU 7.42 : jiyfPo; Mg;nghl;LcU 7.42 : jiyfPo; Mg;nghl;L

cU 7.43 : rTf;F ehnthl;bd; epiyfscU 7.43 : rTf;F ehnthl;bd; epiyfscU 7.43 : rTf;F ehnthl;bd; epiyfscU 7.43 : rTf;F ehnthl;bd; epiyfscU 7.43 : rTf;F ehnthl;bd; epiyfs ;
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gf;fnthl;Lgf;fnthl;Lgf;fnthl;Lgf;fnthl;Lgf;fnthl;L

ngupa msthd xl;Lf;fl;il cs;s epiyapy; ,k;Kiw gad;gLj;jg;gLk;.

,q;F ngupa xl;Lf;fl;ilj; jhtuKk; rpwpa xl;Lf;fpisAk; gad;gLj;jg;gLk;.

,jd;NghJ xl;Lf; fl;ilapy; ntl;blg;gl;L> mt; ntl;bDs; Mg;G Nghd;W rPtg;gl;;l

xl;LKis nghUj;jg;gLk;. gpd;du; xl;Lg;nghUj;J xl;L ehlhtpdhy; ed;F

Rw;wpf;fl;lg;gLk;.

,sepiy ,sepiy ,sepiy ,sepiy ,sepiy / gRik xl;LgRik xl;LgRik xl;LgRik xl;LgRik xl;L

xl ;Lf ;fl ;iliag;

ngWtjw;F kzy; ehw;W

Nkilapy; Midf;nfha;ah

tpj;ij el Kd;du; tpj;jpd;

1/3 gq;if ntl;bafw;wptpLf.

,sepiy xl;L Kiwf;fhf vwj;jho VO ehs; taJila ,sk; ehw;W

xl;Lf;fl;ilahfg; gad;gLj;jg;gLk;. xl;LKisahfTk; kpf ,sk; fpisfNs

gad;gLj;jg;gLk;. ,sk; xl;Lf;fl;ilapd; ehw;W tpj;Jf;Fr; rw;W Nkyhff; fpilahf

ntl;lg;gl;L Mg;nghl;bw; Nghd;W ,uz;lhfg; gpse;J jahu;g;gLj;jg;gLk;. xl;L

Kisapd; fPo;g; gFjp ,Ugf;fq;fSk; rha;thf Mg;Gg; Nghd;W ntl;lg;gLk;.

,t;thwhfj; jahu;gLj;jpa xl;LKis xl;Lf;fl;ilAld; jhkjkpd;wp ,izf;fg;gLk;.

fpilahf ntl;bg; gpse;j xl;Lf;fl;il xl;Lk; jd;ikAilajhifahy; xl;Lf;fpis>

xl;LKis ,izg;G cWjpngWk;. xl;L tpyFtijNah fod;W tpLtijNah

jtpu;g;gjw;fhfr; rpwpa gpshj;jpf;Ff; ft;tpnahd;W ,lg;gLk;.

kh> Midf;nfha;ah Nghd;w jhtuq;fspy; ,e;j xl;L Kiwia elhj;jp

ehw;Wf;fisg; ngwyhk;.

xl;ilr; Rw;wpf; fl;Ljy;xl;ilr; Rw;wpf; fl;Ljy;xl;ilr; Rw;wpf; fl;Ljy;xl;ilr; Rw;wpf; fl;Ljy;xl;ilr; Rw;wpf; fl;Ljy;

ePu; cl;GFtijj; jLg;gjw;fhf xl;Lg; nghUj;J xl;Lehlhthy; fPopUe;J

Nkyhfr; Rw;wpf; fl;lg;gLk;. xl;Ljy; Nkw;nfhs;sg;gl;l ,lj;Jf;Fr; rw;W Nky;

Kbr;R ,lg;gl Ntz;Lk;. xl;Lehlh ,Wf;fkhfr; Rw;wpf; fl;lg;gl Ntz;Lk;.

xl;L ntw;wpaspj;Js;sjh vd mtjhdpj;jy;xl;L ntw;wpaspj;Js;sjh vd mtjhdpj;jy;xl;L ntw;wpaspj;Js;sjh vd mtjhdpj;jy;xl;L ntw;wpaspj;Js;sjh vd mtjhdpj;jy;xl;L ntw;wpaspj;Js;sjh vd mtjhdpj;jy;

,uz;L thuq;fspd; gpd;du; xl;Lehlhitf; fow;wpg; ghu;f;Fk;NghJ mUk;G

gr;irepwkhff; fhzg;gbd; xl;L ntw;wpaspj;Js;sJ vdf; fUjg;gLk;.

xl;L ntw;wpaspg;gjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xl;L ntw;wpaspg;gjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xl;L ntw;wpaspg;gjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xl;L ntw;wpaspg;gjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xl;L ntw;wpaspg;gjpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

1. jhtutpay; uPjpahfr; rkkhd ,ay;Gfs; nfhz;l jhtuq;fisg; gad;gLj;Jtjdhy;

  jftpd;ikiaf; Fiwj;Jf; nfhs;s KbAk;.

2. mUk;nghl;Lf;nfd capu;g;Gs;s mUk;G gad;gLj;jg;gLtJ Kf;fpakhdjhFk;.

  xl;Lf;fl;ilAk; capu;g;Gs;s epiyapy; fhzg;gl Ntz;Lk;.

3. xl;Lf;fpis> xl;LKis Mfpad ed;F nghUe;Jk; tifapy; xl;Lf;Fupa

  ghfq;fs; jahu; nra;ag;gLtJ mtrpakhFk;. khwpioak; xd;Wlndhd;W ed;F

  nghUe;JtJ czT flj;JjYf;F mtrpakhdjhFk;.

4. ntl;LNkw;gug;G cyuhjthW xl;Lr;re;jp nghypj;jPd; jhspdhy; ed;F Rw;wpf;

  fl;lg;gl Ntz;Lk;.

Midf;nfha;ah

tpj;J
xl;Lf;fl;il xl;LKis

ntl;L ft;tp

x l ; L K i s /

xl;Lf;fl;il njhlu;G

cU 7.44 : gRiknahl;bd; gbKiwfs;cU 7.44 : gRiknahl;bd; gbKiwfs;cU 7.44 : gRiknahl;bd; gbKiwfs;cU 7.44 : gRiknahl;bd; gbKiwfs;cU 7.44 : gRiknahl;bd; gbKiwfs;
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5. rktsthd jbg;Gila xl;LKis> xl;Lf;fl;il Mfpatw;iwg; ngw;Wf;

  nfhs;sy;. (gf;fnthl;L> Kbnahl;L Mfpad ,jw;F tpjptpyf;fhdit)

6. xl;Lf;fl;il> xl;Lf;fpis Mfpatw;wpd; ntl;LNkw;gug;G ed;F Rj;jkhff; fhzg;gl

  Ntz;Lk;. mt;tplj;ijf; ifahy; njhlf;$lhJ.

7. xl;Lg;nghUj;ij ,ad;w tpiutpy; Rw;wpf; fl;bf; nfhs;s Ntz;Lk;. ntl;ba

  gpd;du; fhw;wpy; jpwe;J itf;fg;gl;lhy; tspf;Fkpo;fs; cl;Gff;$Lkhifahy;

  ePu; nfhz;L nry;yy; jilg;gLk;.

xl;Lj; jftpd;ik xl;Lj; jftpd;ik xl;Lj; jftpd;ik xl;Lj; jftpd;ik xl;Lj; jftpd;ik (Incompatibility)

xl;Lf;fl;ilAk; xl;LKisAk; ed;F ,izahikahy; xl;L ntw;wpaspf;fhj

epiyNa xl;Lj;jftpd;ik vdg;gLfpd;wJ. xl;Lj; jftpd;ikiaf; nfhz;l jhtuq;fs;

eypthd tsu;r;rpiaf; fhl;lyhk; my;yJ rpwpJ fhyk; ed;F tsu;e;J gad;je;J

gpd; xl;Lr;re;jp fod;W xl;ba jhtug;gFjp fod;W tpOe;Jtplyhk;. xl;Lj; jftpd;ik

Vw;gLtjw;fhd fhuzq;fs; ,Jtiuapy; njspthf mwpag;gltpy;iy.

xl;Lj; jftpd;ikapd;NghJ ntspf;fhl;lg;gLk; ,ay;Gfs;xl;Lj; jftpd;ikapd;NghJ ntspf;fhl;lg;gLk; ,ay;Gfs;xl;Lj; jftpd;ikapd;NghJ ntspf;fhl;lg;gLk; ,ay;Gfs;xl;Lj; jftpd;ikapd;NghJ ntspf;fhl;lg;gLk; ,ay;Gfs;xl;Lj; jftpd;ikapd;NghJ ntspf;fhl;lg;gLk; ,ay;Gfs;

•  ntw;wpaspf;Fk; xl;Lf;fspd; vz;zpf;if Fiwthf ,Uj;jy;.

•  xl;L ntw;wpaspj;J tsu;r;rpaile;j NghjpYk; xl;Lj;jhtuk; jpBnud ,we;J

  tpLjy;.

•  ,iyfs; kQ;rs; epwkhjYk; Kjpu;r;rpailahj ,iyfs; cjpUjYk;.

•  rpwpa> Fwshd jhtuq;fs; Njhd;Wjy;.

•  xl;Lr;re;jp Gilj;jy;.

•  xl;Lr;re;jpapy; jhtug;gFjp fod;W Nghjy;> mt;thW fod;w Nkw;gug;Gfs;

  rPuhfTk; xg;gkhfTk; ,Uj;jy;.

jftpd;ikiaj; jhkjg;gLj;jy;jftpd;ikiaj; jhkjg;gLj;jy;jftpd;ikiaj; jhkjg;gLj;jy;jftpd;ikiaj; jhkjg;gLj;jy;jftpd;ikiaj; jhkjg;gLj;jy;

•  xl;Lf;fl;il> xl;LKis Mfpa ,uz;LlDk; ,irthd NtW jhtug;gFjpfs;

  %yk;> xl;Lfl;iliaAk; xl;LKisiaAk; ,izj;jy;.

•  xl;Lf;fl;ilapy; rpy ,iyfis mfw;whJ tpl;Litj;jy;.

•  Neha;fs; kw;Wk; Vida gPilj;jhf;fq;fSf;F Mshtijj; jtpu;j;jYk; Neha;

  gPilj;jhf;fq;fisj; Jupjkhff; fl;Lg;gLj;jYk;.

•  gapiu ed;F guhkupj;jy;.

jhtu xl;Ljypd; Ntiyapd; mD$yq;fs;jhtu xl;Ljypd; Ntiyapd; mD$yq;fs;jhtu xl;Ljypd; Ntiyapd; mD$yq;fs;jhtu xl;Ljypd; Ntiyapd; mD$yq;fs;jhtu xl;Ljypd; Ntiyapd; mD$yq;fs;

1. ey;ypay;Gfs; nfhz;l jhtuq;fisg; ngwf;$bajhftpUj;jy;. mj;jhtu

mUk;Gfis my;yJ fpisfisf; nfhz;L jha;j;jhtuj;ij xj;j gy

jhtuq;fisg; ngwyhk;.

2. gy;NtW epwq;fs; nfhz;l jhtuf; fpisfis xNu jhtuj;jpy; xl;b myq;fhuj;

jd;ik nfhz;l jhtuq;fisg; ngwf;$bajhftpUj;jy;. (Kbanahl;L)

3. jd;kyl;Lj; jd;ik nfhz;l> kfue;jr;Nru;f;if eilngwhj> Fiwthd tpisr;ry; nfhz;l

jhtuq;fspy; mjpf tpisr;ry; nfhz;l jhtuq;fis xl;Ltjdhy; mjpf

tpisr;ry; ngw Kbjy;.

4. eypthd Ntu;j;njhFjp my;yJ Neha;tha;g;gl;l Ntu;j;njhFjpiaf; nfhz;l

jhtuq;fis NtW jhtuq;fSld; xl;b> jplfhj;jpukhd jhtuq;fisg; ngWjy;.

(tpy;nyhl;L)
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5. kpfTk; caukhf tsUk; ,Utpj;jpiyj; jhtuq;fisf; Fl;ilahd mjpf tpisr;ry;

nfhz;l jhtuq;fSld; xl;bf; Fl;ilahd jhtuq;fisg; ngwf;$bajhftpUj;jy;.

c-k; : kh> mk;gnuy;yh

6. tUlj;jpd; ve;jnthU fhyg;gFjpapYk; xl;LKiw %ykhfj; jhtuq;fis

,dg;ngUf;f Kbjy;.

7. gy;NtW gpuNjrq;fSf;Fg; nghUe;jf; $bajhd jhtuq;fis tpUj;jp nra;a

Kbjy;. c-k; : Njhilia tpshj;jpAld; xl;Ljy;

8. jz;Lj; Jz;lj;ij ehl;b Ntu;tplr; nra;a Kbahj jhtuq;fisg; ngUf;f

KbAk;.

jhtu xl;Ljypd; gpujp$yq;fs;jhtu xl;Ljypd; gpujp$yq;fs;jhtu xl;Ljypd; gpujp$yq;fs;jhtu xl;Ljypd; gpujp$yq;fs;jhtu xl;Ljypd; gpujp$yq;fs;

1. xl;LjYf;Fg; gapw;rpngw;w njhopyhsu;fs; mtrpakhFk;.

2. xUtpj;jpiyapj; jhtuq;fspy; xl;Ljiy Nkw;nfhs;s KbahJ. xU tpj;jpiyapj;

jhtuj; jz;bd; fyd;fl;Lfs; rpjwpf; fhzg;gLtjhy; xl;Lf;fl;il> xl;Lf;fpis

Mfpatw;wpd; khwpioaq;fs; xd;Wlndhd;W nghUe;jhJ.

3. vy;yh ,Utpj;jpiyj; jhtuq;fspYk; xl;Ljiy Nkw;nfhs;s KbahJ. jhtuq;fspy;

jftpd;ik mjpfstpy; fhzg;gLtjhy; rpy gapu;fs; kl;LNk xl;Ljy; %yk;

ngUf;fg;gLk;.

4. jhtu ,ioaq;fspy; fhak; Vw;gLtjhy; Neha;f;fhuzpfs; gut ,lKz;L.

     7.9 ,ioa tsu;g;G7.9 ,ioa tsu;g;G7.9 ,ioa tsu;g;G7.9 ,ioa tsu;g;G7.9 ,ioa tsu;g;G

Ntwhf;fg;gl;l Xu; ,ioaj;ij my;yJ ,ioag;gFjpiar; nraw;ifahf

cUthf;fg;gl;l epge;jidfspd; fPo; Njitahd Nghriziaf; nfhz;l

Clfnkhd;wpy; tsu;j;J mjpypUe;J KOikahd jhtuj;ijg; ngWk; KiwNa

,ioatsu;g;G vdg;gLfpd;wJ.

,ioa tsu;g;gpw;nfdg; gy;NtW jhtug; gFjpfisg; gad;gLj;j KbAk;.

c-k; :

• fyq;fs; : kfue;jkzpfs;

• ,ioaq;fs; : gpupapioak;> ,iyj;Jz;lq;fs; (euk;Gld; $ba)> mUk;Gfs;

• ghfq;fs; : tpj;Jf;fs;> kfe;jf; $Lfs;

• gpw gFjpfs; : KjYU> Kisak;> %Lgil

jhtu ,ioa tsu;g;gpy;> vy;yh capUs;s fyj;jpw;Fk; gpupifaile;J>

tpaj;jkile;J G+uzkhd jhtuj;ij cUthf;Fk; Mw;wYz;L vDk; mbg;gilj;

jj;Jtk; gpuNahfpf;fg;gLfpwJ. ,J (fyg;gpwg;ghf;f mOj;jk;) Cellular totipotency

vdg;gLk;. ,t;thwhd Mw;wy; fhzg;gLtjd; fhuzkhfj; jhtuf; fyq;fis

my;yJ ,ioaq;fisr; nraw;if tsu;g;G+lfj;jpy; nghUj;jkhd epiyikap;d;

fPo; tsu;g;Gr;nra;J Njitf;Nfw;w tpjj;jpy; jhtuq;fisg; ngw;Wf;nfhs;s Kbfpd;wJ.

,ioatsu;g;gpw;nfdg; ngUk;ghYk; gpupapioaq;fNs gad;gLj;jg;gLfpd;wd.

,tw;wpy; Ntu; cr;rpAk; jz;L cr;rpANk kpfTk; tpidj;jpwdhd gFjpfshFk;.

eLj;ju mstpw;F Kjpu;;;r;rpaile;j jhtug; gFjpfNs cj;jk kl;lj;ij Cellular

totipotency (fyg;gpwg;ghf;f mOj;jj;ijf;) nfhz;bUf;Fk;.
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,ioatsu;g;G Mw;wy; KOikailtjw;Fk; ntw;wpailtjw;Fk; gpd;tUk;

Njitg;ghLfs; eptu;j;jp nra;ag;gly; Ntz;Lk;.

1. ,ioak; jha;j;jhtuj;jpypUe;J NtwhfpapUj;jy; Ntz;Lk;.

2. ,ioak; kPz;Lk; gpwg;ghf;fkiltjw;Fj; Njitahd ngsjpf> clw;nwhopypay;>

,urhadf; fhuzpfs; G+uzkile;jpUj;jy; Ntz;Lk;.

3. Rw;Wg;Gwr; #oy; Ez;zq;fpfs; mw;wjhf ,Uf;f Ntz;Lk;.

,ioa tsu;g;gpd; gbKiwfs;,ioa tsu;g;gpd; gbKiwfs;,ioa tsu;g;gpd; gbKiwfs;,ioa tsu;g;gpd; gbKiwfs;,ioa tsu;g;gpd; gbKiwfs;

,ioa tsu;g;gpw;fhf Ma;T$lj;ijj; jahu;g;gLj;jy;,ioa tsu;g;gpw;fhf Ma;T$lj;ijj; jahu;g;gLj;jy;,ioa tsu;g;gpw;fhf Ma;T$lj;ijj; jahu;g;gLj;jy;,ioa tsu;g;gpw;fhf Ma;T$lj;ijj; jahu;g;gLj;jy;,ioa tsu;g;gpw;fhf Ma;T$lj;ijj; jahu;g;gLj;jy;

,yq;if Nghd;w cau; ntg;gepiyiaAk; cau; <ug;gjidAk; nfhz;l

ehLfspy; nghJthf Ez;zq;fpfs; mjpfsT fhzg;gLk;. ,J ,ioatsu;g;gpw;Fr;

rhjfkw;w epiyikahFk;. ,e;Ez;zq;fpfs; ,ioa tsu;g;G+lfq;fspDs; njhw;wpg;

ngUf;fkilayhk;. vdNt> ,ioatsu;g;Gf; $lq;fspy; Ez;zq;fpj;  njhw;Wjiyj;

jLg;gNjhL> tsu;r;rpf;Fk; tpUj;jpf;Fkhd rfy Njitg;ghLfisAk; toq;Ftjw;fhd

tpNrl trjpfs;> cgfuzq;fs;> Fwpj;j epge;jidfSldhd Ma;T$lj;ij

mikj;jy;; Kf;fpakhdJ. NkYk;> mJ %lg;gl;l epiyapy; fhzg;gl Ntz;baJk;

mtrpakhFk;.

,ioatsu;g;G Ma;T$lj;jpd; gpujhd gFjpfs;,ioatsu;g;G Ma;T$lj;jpd; gpujhd gFjpfs;,ioatsu;g;G Ma;T$lj;jpd; gpujhd gFjpfs;,ioatsu;g;G Ma;T$lj;jpd; gpujhd gFjpfs;,ioatsu;g;G Ma;T$lj;jpd; gpujhd gFjpfs;

1. Rj;jkhf;Fk; miw 1. Rj;jkhf;Fk; miw 1. Rj;jkhf;Fk; miw 1. Rj;jkhf;Fk; miw 1. Rj;jkhf;Fk; miw (Washing room)

,q;F ,ioa tsu;g;Gf;fhfg; gad;gLj;jg;gLk; jhtug;gFjpfs; (Explant)

jahu; nra;ag;gLtJld; ,ioatsu;g;G cgfuzq;fSk; Rj;jk; nra;ag;gLk;.

,e;j miwapy; fOT njhl;bAk; ePu; trjpAk; fhzg;gl Ntz;Lk;. ,q;F fhzg;gLk;

ghfq;fshtd.

• ngupa fOT njhl;;bfs; rpy

• ghj;jpuq;fs; kw;Wk; Vida cgfuzq;fisf; fsQ;rpag;gLj;Jtjw;fhd

Ve;jhdq;fs; (Racks)

• Ez;Zapu;f;nfhy;ypj; jputk;> gq;fRehrpdp

• fha;r;rp tbj;j ePiu ,l;L itg;gjw;fhd nfhs;fyd; (Container)

• fz;zhb cgfuzq;fis cyu;j;Jtw;fhd cyu;j;Jk; mLg;Gk; fz;zhbg;

ghj;jpuq;fisf; fsQ;rpag;gLj;Jtjw;fhd fgpndw;Wk;

vy;yhf; fz;zhb cgfuzq;fisAk;> Ez;Zapu;f;nfhy;ypf; fiurypy;

gy jlitfs; mkpo;j;jp gpd;du; %d;W jlit Rj;jkhd ePuhy; fOtpf; nfhs;sy;

Ntz;Lk;. gpd;du; fha;r;rp tbj;j ePupy; fOtp cyu;j;jp> fsQ;rpag;gLj;jp itj;jy;

Ntz;Lk;. Gwj;NjapUe;J vLj;Jtug;gLk; jhtug; ghfq;fis ed;F fOTjy;;

Njitaw;w ,iyfs;> Ntu;fs; Mfpatw;iw mfw;Wjy;> Njitahd mstpy;

ntl;bf; nfhs;sy;> gq;fRehrpdpf; fiurypy; mkpo;j;jp itj;jy;> XLk; ePupy;

gpbj;jy; Mfpa njhopw;ghLfs; ,e;j miwapNyNa Nkw;nfhs;sg;gLk;.
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cU 7.44 : ,ioatsu;g;G Ma;T$lj;jpd; gUkl;lhd jpl;lg;glk;cU 7.44 : ,ioatsu;g;G Ma;T$lj;jpd; gUkl;lhd jpl;lg;glk;cU 7.44 : ,ioatsu;g;G Ma;T$lj;jpd; gUkl;lhd jpl;lg;glk;cU 7.44 : ,ioatsu;g;G Ma;T$lj;jpd; gUkl;lhd jpl;lg;glk;cU 7.44 : ,ioatsu;g;G Ma;T$lj;jpd; gUkl;lhd jpl;lg;glk;

2. tsu;g;G+lfj; jahupg;G miw 2. tsu;g;G+lfj; jahupg;G miw 2. tsu;g;G+lfj; jahupg;G miw 2. tsu;g;G+lfj; jahupg;G miw 2. tsu;g;G+lfj; jahupg;G miw (Media Preparation room)

,g;gFjpapNy tsu;g;G+lfk; jahupf;fg;gLk;. ,g;gFjpapy; fhzg;gl Ntz;ba

gjhu;j;jq;fs;> cgfuzq;fs;> trjpfs; Mfpad tUkhW.

• Clfj;ijj; jahupg;gjw;fhd trjpAk; gjhu;j;jq;fisr; Nrkpj;J itg;gjw;fhd

trjpAk;.

• ,yj;jpudpay; juhR

• FspNuw;wp

• kpd;dLg;Gk; fyf;fpAk; (Hot plate with magnetic stirrer)

• pH khdp

• mLf;ftLfyd; (Autoclave)

• fha;r;rp tbj;j ePu; jahupf;Fk; cgfuzj; njhFjp

(Distilled water Unit)

• ,urhadg; gjhu;j;jq;fSk;> fz;zhbg; nghUl;fSk;

3. ,ioaq;fis tsu;g;G+lfj;jpDs; GFj;Jk; miw3. ,ioaq;fis tsu;g;G+lfj;jpDs; GFj;Jk; miw3. ,ioaq;fis tsu;g;G+lfj;jpDs; GFj;Jk; miw3. ,ioaq;fis tsu;g;G+lfj;jpDs; GFj;Jk; miw3. ,ioaq;fis tsu;g;G+lfj;jpDs; GFj;Jk; miw

     (Transfer room)

,q;F ,ioaq;fs; Njitahdstpy; ntl;bf;

nfhs;sg;gly;> Clfj;jpDs; jhtug; ghfq;fis ,Ljy;

Mfpad Nkw;nfhs;sg;gLk;. NkYk;> Rj;jkhd fhw;iw

tPrf;$ba tifapyhd mUtpf;Nfhl;Lg; gha;r;ry;

fgpdw;Wk; (laminar flow cabinet) fhzg;gLk;. ,e;e

cgfuzj;jpd; %ykhf maw; #oypYs;s tsp

Rj;jkhf;fg;gl;L kPz;Lk; #oypy; tpLtpf;fg;gLk;.

cU 7.45 : mKf;ftLfydcU 7.45 : mKf;ftLfydcU 7.45 : mKf;ftLfydcU 7.45 : mKf;ftLfydcU 7.45 : mKf;ftLfyd;

cU 7.47 : tsu;g;G+lfj;cU 7.47 : tsu;g;G+lfj;cU 7.47 : tsu;g;G+lfj;cU 7.47 : tsu;g;G+lfj;cU 7.47 : tsu;g;G+lfj;

 jahupg;G miw jahupg;G miw jahupg;G miw jahupg;G miw jahupg;G miw

cU 7.47 :mUtpf;Nfhl;Lg;cU 7.47 :mUtpf;Nfhl;Lg;cU 7.47 :mUtpf;Nfhl;Lg;cU 7.47 :mUtpf;Nfhl;Lg;cU 7.47 :mUtpf;Nfhl;Lg;

gha;r;ry; fgpdw;Wgha;r;ry; fgpdw;Wgha;r;ry; fgpdw;Wgha;r;ry; fgpdw;Wgha;r;ry; fgpdw;W

tsu;g;G miw

tsu ; g ; G Clfk ;

jahupg;G miw

A - Rj;jkhf;Fk; miw

B - mKf;ftLfyd;

C - Nkir

D -  ,ioaq;fis tsu;g;G Clfj;jpDs; ,Lk; miw

E - tsu;g;G Ve;jdq;fs;

F - mUtpf;Nfhl;Lg; gha;r;ry; fgpndw;W

G - FspNuw;wp / Mo;FspNuw;wp
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,e;j cgfuzj;jpy; tspiar; Rj;jkhf;ff; $ba Ez;tbfl;bfs; fhzg;gLk;.

,jd; %ykhfr; Rj;jkhd tsp ntspg;Gwkhf mKf;fj;Jld; gk;gg;gLk;. ,jdhy;

maw;#oypy; Ez;zq;fpfs; mw;w #oy; cUthFk;.

4. milfhg;G miw 4. milfhg;G miw 4. milfhg;G miw 4. milfhg;G miw 4. milfhg;G miw (incubation room)

tsUk; (ngUf;fkilAk;) FLitfs; ,q;Fs;s

Ve;jdq;fspy; itf;fg;gl;bUf;Fk;. ,it jtpuj; jput Clf

fyf;fpAk; (Shaker) xspia toq;Ftjw;fhd  kpd;Fkpo;>

ntg;gf;fl;Lg;ghl;L cgfuzk; MfpadTk; ,q;F fhzg;gLk;.

,e;j miwapy; ntg;gepiy> xsp> <ug;gjd; Mfpad MSif

epge;jidapy; Ngzg;gLk;.

tsu;g;G miwapy; fhzg;gl Ntz;ba rpwg;ghd ,ay;Gfs;tsu;g;G miwapy; fhzg;gl Ntz;ba rpwg;ghd ,ay;Gfs;tsu;g;G miwapy; fhzg;gl Ntz;ba rpwg;ghd ,ay;Gfs;tsu;g;G miwapy; fhzg;gl Ntz;ba rpwg;ghd ,ay;Gfs;tsu;g;G miwapy; fhzg;gl Ntz;ba rpwg;ghd ,ay;Gfs;

1. ntg;gepiy1. ntg;gepiy1. ntg;gepiy1. ntg;gepiy1. ntg;gepiy

miwapDs; ,ioatsu;g;Gf;F cfe;j ntg;gepiy Ngzg;gl Ntz;Lk;.

,jw;nfd tsp gjdhf;fp gad;gLj;jg;gl;L ntg;gepiy 22 - 280C apDs; Ngzg;gLk;.

,q;F ,uT> gfy; ntg;gepiy NtWghL fUj;jpw; nfhs;sg;gLk;. mt;thNw

,ioatsu;g;G Nkw;nfhs;sg;gLk; jhtu tiff;Nfw;g toq;fg;gLk; ntg;gepiyAk;

NtWgLk;.

2. xsp2. xsp2. xsp2. xsp2. xsp

ntz;zpw GNshnuhspu;T tpsf;Ffs; (fluoresence lights)  %ykhf xsp

toq;fg;gLk;. ,whf;iffspy; mLf;fp itf;fg;gl;Ls;s tsu;g;Gg; ghj;jpuq;fSf;Fr;

rPuhd tifapy; xsp glf;$bathW ,e;j tpsf;Ffs; nghUj;jg;gl;bUf;Fk;.

,whf;iffs; xsp CLGftplf;$ba gjhu;j;jq;fspdhy; Mf;fg;gl;bUf;Fk;. (fz;zhb)

xsp toq;fg;gLk; fhy msit Neuq;fzpr;rp (timer) %yk; fl;Lg;gLj;j KbAk;.

cjhuzkhf tsUk; ehw;Wf;fSf;F 12 kzp Neuk; xspAk; 12 kzp Neuk;

,USk; toq;f Ntz;Lnkdpd;> Neuq;fzpr;rpia mjw;Nfw;g nrg;gQ; nra;a

KbAk;. nghJthf 750 - 1000 yf;]; msthd xsp ehnshd;Wf;F 12 - 16

kzpj;jpahyq;fs; toq;fg;gLk;.

3. Rj;jkhd tspAk; rhuPug;gjDk;3. Rj;jkhd tspAk; rhuPug;gjDk;3. Rj;jkhd tspAk; rhuPug;gjDk;3. Rj;jkhd tspAk; rhuPug;gjDk;3. Rj;jkhd tspAk; rhuPug;gjDk;

,ioatsu;g;Gr; nrad;Kiwapd;NghJ me;j miwapYs;s tspapd; rhuPug;gjDk;>

J}a;ikAk; Kf;fp;akhditahFk;. <ug;gjd; 60 - 75% Mfg; Ngzg;gl Ntz;Lk;.

<ug;gjd; mjpfupf;Fk;NghJ Ez;zq;fp tsu;r;rpf;Fk; ngUf;fj;Jf;Fk; cfe;j #oy;

cUthFk;. <ug;gjd; FiwtilAk;NghJ Nghriz Clfj;jpy; cs;s ePu; Mtpahfp

Clfk; cyUk;.

xsp> ntg;gepy> <ug;gjd; Mfpatw;iwr; rpwg;ghd mstpy; toq;fp> Gwr;#oypy;

fhzg;gLk; epiyikfSf;F xj;j epiyikfs; nraw;ifahfg; Ngzg;gLk;.

Nghriz Clfj;ijj; jahu;nra;jy;Nghriz Clfj;ijj; jahu;nra;jy;Nghriz Clfj;ijj; jahu;nra;jy;Nghriz Clfj;ijj; jahu;nra;jy;Nghriz Clfj;ijj; jahu;nra;jy;

,ioatsu;g;Gf;nfdr; nraw;ifahf Clfk; jahu; nra;ag;gl Ntz;Lk;. jhtug;

Ngjk;> gad;gLj;jg;gLk; jhtug; ghfk; Mfpatw;Wf;fika tsu;g;G+lfj;jpd; fl;likg;G

NtWgLfpd;w NghJk; tsu;g;G+lfj;ijj; jahu; nra;Ak;NghJ gad;gLj;Jk; mbg;gilg;

Nghrizf; $Wfs; ngUk;ghYk; xNu khjpupahditahFk;.

cU 7.48 :  ,ioatsu;g;G miwcU 7.48 :  ,ioatsu;g;G miwcU 7.48 :  ,ioatsu;g;G miwcU 7.48 :  ,ioatsu;g;G miwcU 7.48 :  ,ioatsu;g;G miw
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Nghriz Clfj;jpy; mlq;fpAs;s gjhu;j;jq;fs;Nghriz Clfj;jpy; mlq;fpAs;s gjhu;j;jq;fs;Nghriz Clfj;jpy; mlq;fpAs;s gjhu;j;jq;fs;Nghriz Clfj;jpy; mlq;fpAs;s gjhu;j;jq;fs;Nghriz Clfj;jpy; mlq;fpAs;s gjhu;j;jq;fs;
,ioa tsu;g;ig Nkw;nfhs;sj; Njitahd Nghrizfis toq;Fk; Clfj;jpy;

gpd;tUk; gjhu;j;jq;fs; mlq;fpapUj;jy; Ntz;Lk;.

1. mNrjdg; Nghrizg; gjhu;j;jq;fs; (mj;jpahtrpa %yfq;fs;)
2. fhgd; kw;Wk; rf;jp %yq;fs;
3. Nrjdg; gjhu;j;jq;fs;
4. tsu;r;rpr; rPuhf;fpfs;
5. nry;yhf;fpfs; / fl;bahf;fpfs;
6. gpw Nru;khdq;fs;

mNrjd Nghrizg; gjhu;j;jq;fs;mNrjd Nghrizg; gjhu;j;jq;fs;mNrjd Nghrizg; gjhu;j;jq;fs;mNrjd Nghrizg; gjhu;j;jq;fs;mNrjd Nghrizg; gjhu;j;jq;fs;
tsu;g;G+lfj;jpy; mNrjd Nghrizf; $Wfs; Nru;f;fg;gLtjdhy;> jhtu

tsu;r;rpf;F mj;jpahtrpakhd kh%yfq;fSk;> Ez; %yfq;fSk; fpilf;fg;ngWk;.

fhgd; kw;Wk; rf;jp toq;Fk; %yk; Rf;FNuhR MFk;. ,jw;Fg; gjpyhf

FSf;NfhirAk; gad;gLj;jyhk;. tsu;g;G+lfj;jpy; ,ioatsu;r;rpf;F mtrpakhd
rf;jp xspj;njhFg;G %yk; cUthf;fg;gl Kbahjhifahy;> ,t;thW Gwk;ghff;
fhgd; %yk; toq;fg;gl Ntz;Lk;.

mkp;Ndhtkpyq;fSk; rpf;fyhd Nrjdr;Nru;itfSk;mkp;Ndhtkpyq;fSk; rpf;fyhd Nrjdr;Nru;itfSk;mkp;Ndhtkpyq;fSk; rpf;fyhd Nrjdr;Nru;itfSk;mkp;Ndhtkpyq;fSk; rpf;fyhd Nrjdr;Nru;itfSk;mkp;Ndhtkpyq;fSk; rpf;fyhd Nrjdr;Nru;itfSk;
Nrjd iejurd; mtrpakhd Clfj;jpw;F mkpNdhtkpyk; Nru;f;fg;gl

Ntz;Lk;. fyitahf Nfrpd; IjNuhiyNdw;W (Casein hydrolynate)  my;yJ
frkpNdhtkpyk; (Casamino acid)  Nru;f;fg;gl Ntz;Lk;. rpy re;ju;g;gq;fspy;
Njitf;Nfw;g tpNrl tif mkpNdhtkpyq;fs; Nru;f;fg;gl Ntz;Lk;.
c-k; : Mu;[dpd; (arginine).> FSw;wkpd; (glutamine)> m];gu[Pd; (asparagine)

mj;jpahtrpa mkpNdhtkpyq;fs; capUs;s fyq;fspy; capupay; njhFg;G

%yk; cw;gj;jp nra;ag;gLk;. vdpDk;> gpupj;njLf;fg;gl;l ,ioag; ghfq;fspy;
mt;thwhd jd;ik fhzg;glkhl;lhJ. mjdhy;> me;j ,ioaq;fspy; tsu;r;rpf;
FiwT Vw;gLtijj; jtpu;g;gjw;fhf tpw;wkpd; tiffs; Clfj;Jld; Nru;f;fg;gLk;.
c-k; : mRf;Nfhgpf;fkpyk;> raNdhNfhghykpd;> gpupnlhf;rpd; IjNuhFNshiul;L>
jakpd; IjNuhFNshiul;L

tsu;r;rpr; rPuhf;fpfs;tsu;r;rpr; rPuhf;fpfs;tsu;r;rpr; rPuhf;fpfs;tsu;r;rpr; rPuhf;fpfs;tsu;r;rpr; rPuhf;fpfs; (Growth regulators)

nghJthfj; jhtuq;fspy; fyg;gpupT> fytpaj;jk; Mfpatw;Wf;F tsu;r;rpr;
rPuhf;fpfs; mtrpakhFk;. xl;rpd; (auxin) > irw;Nwhifdpd; (cytokinine) Mfpad
kpf mjpfstpYk; [pguypf;fkpyk; (gibberelic acid) kpfTk; mupjhfTk; gad;gLj;jg;gLk;.

Nghriz Clfj;ijj; jahu ;g ;gLj;Jk;NghJ xl;rpd;fs; kw;Wk;

irw;Nwhifdpd;fs; Mfpatw;Wf;fpilapyhd rhu;Gr; nrwpT tpfpjk; Ngzg;gl
Ntz;Lk;.
c-k; :  Ntu; tsu;r;rpf;F - xl;rpd; : irw;Nwhifdpd; Mfpatw;Wf;F

  ,ilapyhd tpfpjk; 1 : 1 ,Yk; mjpfkhd tpfpjk;

 mUk;G tsu;r;rpf;F -xl;rpd; : irw;Nwhifdpd; Mfpatw;Wf;F

   ,ilapyhd tpfpjk; 1 : 1 ,Yk; Fiwthd tpfpjk;

 Njhw;jbg;G tsu;r;rp -xl;rpd; : irw;Nwhifdpd; Mfpatw;Wf;F
    ,ilapyhd tpfpjk; rk tpfpjk; (1 : 1 )
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NkNy fhl;lg;gl;l rhu;gstpyhd nrwpTfs;> jhtu ,ioa tiffs; kw;Wk;
,ioaq;fspDs; fhzg;gLk; XNkhd;fspd; nrwpT Mfpatw;Wf;fika NtWgLk;.
rpy gapu;g;Ngjq;fspy; Njhw;wbg;G (Callus) cUthjy;> Kisak; cUthjy;
Mfpatw;Wf;F xl;rpd;> irw;Nwhifdpd; Mfpatw;Wf;fpilapyhd tpfpjk;
mjpfupf;fg;gl Ntz;Lk;.

irw;Nwhifdpd;> fyg;gpupT> mUk;G tsu;r;rp Mfpatw;wpy; gpujhdkhfr;
nry;thf;F nrYj;Jk;. mt;thNw mUk;G ngUFjy;> ,lk;khwpg;gpwe;j mUk;Gfspd;
tsu;r;rp Mfpatw;Wf;F cjTk;.

ml;ltiz 7.7 mjpfstpw; gad;gLj;jg;gLk; Nghriz Clfq;fSk; mtw;wpYs;s Nghrizf; $WfSk;ml;ltiz 7.7 mjpfstpw; gad;gLj;jg;gLk; Nghriz Clfq;fSk; mtw;wpYs;s Nghrizf; $WfSk;ml;ltiz 7.7 mjpfstpw; gad;gLj;jg;gLk; Nghriz Clfq;fSk; mtw;wpYs;s Nghrizf; $WfSk;ml;ltiz 7.7 mjpfstpw; gad;gLj;jg;gLk; Nghriz Clfq;fSk; mtw;wpYs;s Nghrizf; $WfSk;ml;ltiz 7.7 mjpfstpw; gad;gLj;jg;gLk; Nghriz Clfq;fSk; mtw;wpYs;s Nghrizf; $WfSk;

$W      msT (yPw;wUf;F kpy;ypfpuhk; mg/l
MS Clfk; B5 Clfk; N6 Clfk;

 khNghrizf; $Wfs;khNghrizf; $Wfs;khNghrizf; $Wfs;khNghrizf; $Wfs;khNghrizf; $Wfs;
MgSO

4
.7 H

2
O 370 250 185

KH
2
PO

4
170   - 400

NaH
2
PO

4
. H

2
O   - 150    -

KNO
3

1900 2500 2830
NH

4
NO

3
1650    -    -

CaCl
2
. 2H

2
O 440 150 166

(NH
4
)

2
SO

4
   - 134 463

 Ez;Nghrizf; $Wfs; Ez;Nghrizf; $Wfs; Ez;Nghrizf; $Wfs; Ez;Nghrizf; $Wfs; Ez;Nghrizf; $Wfs;
H

3
BO

3
6.2 3.0 1.6

MnSO
4
. H

2
O 22.3    - 4.4

ZnSO
4
. 7H

2
O 8.6 2.0 1.5

Na
2
MoO

4
. 2H

2
O 0.25 0.25    -

CuSO
4
. 5H

2
O 0.025 0.025    -

CoCl
2
. 6H

2
O 0.025 0.025    -

KI 0.83 0.75    -
FeSO

4
. 7H

2
O 27.8    - 27.5

Na
2
EDTA. 2H

2
O 37.3    - 37.3

EDTA Na ferric salt    - 43    -
K

2
SO

4
  990

 fhgd; - rf;jp %yq;fs; fhgd; - rf;jp %yq;fs; fhgd; - rf;jp %yq;fs; fhgd; - rf;jp %yq;fs; fhgd; - rf;jp %yq;fs;
Rf;FNuhR (fpuhk; 9) 20 20 20

 Nrjdg;gjhu;j;jq;fs; Nrjdg;gjhu;j;jq;fs; Nrjdg;gjhu;j;jq;fs; Nrjdg;gjhu;j;jq;fs; Nrjdg;gjhu;j;jq;fs;
jakpd; HCl (Thiamine HCl 0.5 10 1.0
gpupnlhf;rpd; HCl (Pyridoxine HCl) 0.5 1 0.5
epf;Nfhl;bdpf; mkpyk;

(Nicortinic Acid) 0.5 1 0.5
kNah,Ndhrpw;Nwhy; (Myoinositol) 100 100   -
fpisrPd; (Glycine) 2    -    -
pH 5.8 5.5 5.8
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nry;yhf;fpfs;nry;yhf;fpfs;nry;yhf;fpfs;nry;yhf;fpfs;nry;yhf;fpfs;

tsu;g;G+lf nry;yhf;fpahf Vfhu; (Agar) mjpfstpy; gad;gLj;jg;gLk;.

flw;Gw;fspd; (rptg;G my;fhf;fs;) gpupj;njLg;gpypUe;J Vfhu; jahupf;fg;gLk;. ,jd;

%yk; Nghriz toq;fg;glhJ. Mdhy;> Clfk; jpz;k ep;iyf;F khw;wkilAk;.

VfhUf;Fg; gjpyhf> fpj;Js;kh (jpg;gpypg; gid kh)> n[y;uapl; Mfpatw;iwAk;

gad;gLj;jyhk;.

gpw Nru;khdg; nghUs;fs;gpw Nru;khdg; nghUs;fs;gpw Nru;khdg; nghUs;fs;gpw Nru;khdg; nghUs;fs;gpw Nru;khdg; nghUs;fs; (Additives)

tsu;g;G+lfj; jahupg;gpd;NghJ rpy Nru;itfisr; Nru;g;gjd; %yk;

fytsu;r;rpia tpiuTgLj;jyhk;. me;J}upak;> Xu;f;fpl;L Mfpatw;wpd; ,ioa

tsu;g;Gf;F ,sePu; gad;gLj;jg;gLk;. ,J ,dq;fhzg;glhj tsu;r;rpf; fhuzpahfr;

nraw;gLk;. thiog;gor;rhW> kJtg;gpupj;njLg;G> Nkhy;w; gpupj;njLg;G>

cUisf;fpoq;Fg; gpupj;njLg;G Mfpad ,ioa tsu;g;gpd;NghJ gad;gLj;jg;gLk;.

tpNrlkhf Ntu; tsu;r;rp eilngWk;NghJ capu;g;gpj;j fupiar; (activted carbon)

Nru;g;gjd; %yk; Ntu;tpliyj; J}z;lyhk;.

gy;NtW ,ioatsu;g;G Clfq;fs;gy;NtW ,ioatsu;g;G Clfq;fs;gy;NtW ,ioatsu;g;G Clfq;fs;gy;NtW ,ioatsu;g;G Clfq;fs;gy;NtW ,ioatsu;g;G Clfq;fs;

gad;ghl;bd; mbg;gilapy; Nghriz Clfk; jpz;kk;> miuj;jpz;kk;>

jputk; Mfpa epiyfspy; gad;gLj;jg;gLk;. mt;thNw xt;nthU ,ioa tif>

jhtu ,dk; Mfpatw;Wf;fikaTk; tsu;g;G+lff; fl;likg;G NtWgLk;. vdpDk;>

MS (Muraishige and Skoog), LS (Lismaier) Mfpa Clfq;fNs mjpfstpy;

gad;gLj;jg;gLfpd;wd. B5 Clfk; fyj;njhq;fy;> Njhw;wbg;G tsu;g;G

Mfpatw;Wf;nfdTk; N6 Clfk; jhdpag; gapu;fspd; kfue;j tsu;g;G kw;Wk;

Vida ,ioa tsu;g;Gf;fhfTk; gad;gLj;jg;gLfpwJ.

MS Nghriz Clfk; jahupj;jy; Nghriz Clfk; jahupj;jy; Nghriz Clfk; jahupj;jy; Nghriz Clfk; jahupj;jy; Nghriz Clfk; jahupj;jy; (xU yPw;wu;xU yPw;wu;xU yPw;wu;xU yPw;wu;xU yPw;wu;)

ml;ltiz 7.7 ,y; Fwpg;gpl;lthW kh%yf Nghriz cg;Gf; fiuriyf;

ifapUg;Gg; fiuryhfj; (Stock Solution) jdpahfj; jahu;nra;J>  fsQ;rpag;gLj;jpj;

NjitNaw;gLkplj;Jg; Nghriz Clfj;ijj; jahupj;Jf; nfhs;syhk;. ,jd;%ykhf

ehs;NjhWk; ,urhadg; gjhu;j;jq;fisf; fiug;gjw;Fj; Njitahd Neuj;ij

kPjg;gLj;j KbAk;. cjhuzkhf 165 g mNkhdpak; iej;jpNuw;iw (NH
4
NO

3
) xU

yPw;wu; ePupy; fiuj;Jg; ngwg;gLk; ifapUg;Gf; fiurypd; 10 ml ia 1 lit MS

Clfj;ijj; jahupf;Fk;NghJ gad;gLj;jyhk;.

Ez;%yff; fdpAg;Gf;fs; kpfr; nrhw;g mstpy; Njitg;gLtjdhy; ,it

midj;ijAk; Nru;j;Jf; ifapUg;G fiuriyj; jahupj;Jf; nfhs;syhk;. tpw;wkpd;fs;

midj;ijAk; Nru;j;J> nrwpthd ifapUg;Gf; fiuriyj; jahupj;J nfhs;syhk;.

,e;jf; ifapUg;Gf; fiuriy gad;gLj;Jk;tiu FspNuw;wpapy; (40C) Nrkpj;J itf;fyhk;.

ifapUg;Gf; fiuriyj; jahupf;Fk;NghJ rPuhff; fyj;jy;> rupahd pH

ngWkhdj;Jf;Fr; rPu;nra;jy;> fpUkpaopj;jy; Mfpad kpf Kf;fpakhdjhFk;.

Kjypy; jahupj;j ifapUg;Gf; fiurypy; Njitahd mstpid mse;njLj;J

500ml fha;r;rp tbj;j ePiuf; nfhz;l xU yPw;wu; nfhs;ssT nfhz;l gpshj;jpf;Fg;

ghj;jpuj;jpy; ,l;Lf; fiuf;f Ntz;Lk;. ,t;thwhff; fha;r;rp tbj;j ePiur; Nru;j;J

fiuriy 950ml tiu mjpfupf;f Ntz;Lk;. mjd; gpd;du; pH ngWkhdj;ijr; rPu;

nra;jy; Kf;fpakhdjhFk;. jhtuq;fs; 4.8 - 6.00 tiuahd pH tPr;rpDs;NsNa

mjpfstpy; Nghrizia mfj;JwpQ;Rtjhf mwpag;gl;Ls;sJ.
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jhtu ,dj;Jf;fika Clfj;jpy; epyt Ntz;ba pH ngWkhdk; NtWgLk;.

(c-k; : Xu;f;fpl;Lf;Fupa pH ngWkhdk; 4.8 MFk;. thiof;fhd pH ngWkhdk; 5.7

MFk;) Nghriz Clfj;jpd; pH ngWkhdj;ijr; rhjfkhd kl;lj;jpy; NgZjy;

Ntz;Lk;. IjNuhf;FNshupf;fkpyk; my;yJ nghw;whrpak; Ijnuhl;irl;ilr;

Nru;g;gjd; %yk; pH ngWkhdj;ijr; rPu;nra;a KbAk;. pH ngWkhdk; mjpfnkdpd;

mf;fiurYf;F HCl ck; Fiwntdpd; KOH ck; Nru;f;fg;gl;L pH ngWkhdk;

rPu;nra;ag;gLk;. ,t;thW jahu;nra;ag;gl;l fiurYf;Ff; fha;r;rp tbj;j ePu; Nru;j;J

1000  

ml

Mff; fdtsT mjpfupf;fg;gLk;.

Clfj;ijj; jbg;ghf;Ftjw;F xU yPw;wu; Nghriz Clfj;jpy; 8g Vfhiur;

Nru;j;J> mJ ed;F fiuAk; tiu ntg;gNkw;wg;gLk;. vdpDk;> jput epiyapyhd

Nghriz Clfj;jpw;F Vfhu; Nru;f;fg;gLtjpy;iyahifahy; #lhf;f Ntz;bajpy;iy.

,Wjpapy; jahupf;fg;gl;l Clfj;ij cupa msT nfhz;l tsu;g;Gr; rhbfspypl

Ntz;Lk;. (c-k; : tsu;g;Gf; Foha;fspy; 10 

ml

 tPjKk; rpwpa fz;zhbg; Nghj;jy;fs;

vdpd; 25

ml

 tPjKk; ,lg;gLk;) gpd;du; ,tw;wpd; tha; gQ;rpdhy; my;yJ NtW

%L gjhu;j;jq;fspdhy; %b mKf;ftLfydpy; itf;fg;gl;Lf; fpUkpaopf;fg;gLk;.

gpd;du; ,it Fspuhd ,lj;jpy; itf;fg;gl;L> tsu;g;G Nkw;nfhs;sg;gLk; re;ju;g;gj;jpy;

gad;gLj;jg;gLk;.

jahupf;fg;gl;l 

MS

 Clfj;ijj; J}s; tbtpy; nfhs;tdT nra;ayhk;.

mtw;iw cupa mstpy; fha;r;rp tbj;j ePupy; fiuj;Jf; fpUkpaopg;gjd;; %yk;

kpf ,yFthfg; Nghriz Clfj;ijj; jahu; nra;J nfhs;s KbAk;.

fpUkpaopj;jy;fpUkpaopj;jy;fpUkpaopj;jy;fpUkpaopj;jy;fpUkpaopj;jy;

,ioa tsu;g;Gr; nrad;Kiwapd;NghJ fpUkpaopj;jy; epiyikfisg;

NgZtJ fl;lhakhdjhFk;. MfNt> ,ioa tsu;g;Gf;nfdg; gad;gLj;jg;gLk;

Clfk; kw;Wk; gjhu;j;jq;fs;> cgfuzq;fs; Mfpa midj;Jk; fpUkpaopf;fg;gLtJ

fl;lhakhdjhFk;. tpNrlkhf tu;j;jfuPjpahd jahupg;gpd;NghJ Nkw;$wg;gl;l vjpYk;

njhw;Wjy; Vw;gLkhapd;; ghupa nghUshjhu el;lk; Vw;gLk;. ,jd; fhuzkhfj;

njhw;Wjyw;w ,ioaj;jpypUe;J Vuhskhd ehw;Wf;fisg; ngWtjw;F

cgfuzq;fSk; gjhu;j;jq;fSk; fpUkpaopf;fg;gl Ntz;Lk;.

• vf;]; gpshd;w; (explant) - gad;gLj;Jk; jhtug;gFjp

• cgfuzq;fSk; fz;zhbahyhd nghUl;fSk;

• NghrizA+lfk;

• mUtpf;Nfhl;Lg; gha;r;rw; fgpdw;W

• ,ioa tsu;g;G miw

• ,ioa tsu;g;ig Nkw;nfhs;gtupd; iffs;

• ,ioa tsu;g;G %yk; ngwg;gl;l ehw;Wf;fis ehl;Lk; Clfk;

Nkw;Fwpg;gpl;l cgfuzq;fs;> gjhu;j;jq;fs; Mfpatw;iwf; fpUkpaopg;gjw;F

,uz;L Kiwfs;  gad;gLj;jg;gLk;.

1. ,urhad Kiw (Chemical Sterilization)

2. ngsjpf Kiw (Physical     Sterilization)
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,urhadKiwf; fpUkpaopj;jy;,urhadKiwf; fpUkpaopj;jy;,urhadKiwf; fpUkpaopj;jy;,urhadKiwf; fpUkpaopj;jy;,urhadKiwf; fpUkpaopj;jy;

jhtu ,ioaq;fs; kw;Wk; ,ioa tsu;g;ig Nkw;nfhs;gtupd; iffs;

Mfpatw;iwr; Rj;jk; nra;a ,e;j Kiw gad;gLj;jg;gLk;. ,jw;nfd ,uz;L

tifg;gl;l ,urhadq;fs; gad;gLj;jyhk;.

1. ntspw;Wk; J}s; - ,urhadf; fpUkpaopj;jYf;Fg; gad;gLj;jy;

2. njhw;WePf;fpfSk; mw;fNfhy; fiurYk; - Ma;T$lj;ijf; fpUkpaopf;fg;

gad;gLj;jg;gLk; mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;W> ,ioatsu;g;ig Nkw;nfhs;gtupd;

iffs; Mfpatw;iwf; fpUkpaopf;fTk; ,it gad;gLj;jg;gLk;. c-k; : rt;Nyhd;

ml;ltiz 7.8 fpUkpaopg;Gf;fSf;Fg; gad;gLj;jg;gLk; fpUkpnfhy;ypfSk; gupfupg;G

Nkw;nfhs;sg;gl Ntz;ba fhy msTk;

ntspw;Wk; J}s; tiffs;          nrwpT %       fhyk;

 1' NaOCl  ^Nrhbak; Ig;NghFNshiul;L& 5 -20          5 - 30 epkplk;

 2' CaOCl  ^fy;rpak; Ig;NghFNshiul;L& 0'5 - 10          5 - 30 epkplk;

 3' H
2
O

2 
  ^Ijurd; Ngnuhl;irl;L& 3 - 13          5 - 15 epkplk;

 4'  C
2
H

5
OH  ^vijy; mw;fNfhy;) 75 - 95          rpy nrf;fd;fs;

ngsjpf fpUkpaopj;jy;ngsjpf fpUkpaopj;jy;ngsjpf fpUkpaopj;jy;ngsjpf fpUkpaopj;jy;ngsjpf fpUkpaopj;jy;

Nghriz Clfk;> cgfuzq;fs;> fpUkpaopf;ff; fz;zhbg; ghj;jpuq;fs;

kw;Wk; Muk;gj;jpy; nrbfs; ehl;lg;gLk; kz; Mfpatw;iwf; fpUkpaopf;f> ,k;Kiw

gad;gLj;jg;gLk;. ngsjpff; fpUkpaopj;jiyg; gy topfspy; Nkw;nfhs;syhk;.

1. <uepiy thAf; fpUkpaopj;jy; 1. <uepiy thAf; fpUkpaopj;jy; 1. <uepiy thAf; fpUkpaopj;jy; 1. <uepiy thAf; fpUkpaopj;jy; 1. <uepiy thAf; fpUkpaopj;jy; (wet air sterilization)

eLif Clfj;ijf; fpUkpaopf;f ,k;Kiw gad;gLj;jg;gLk;. ,jw;nfd

mKf;ftLg;G (Pressure Cooker)  my;yJ mKf;ftLfyd; (Auto clave) gad;gLj;jg;gLk;.

2. cyu;epiy thAf; fpUkpaopj;jy;; 2. cyu;epiy thAf; fpUkpaopj;jy;; 2. cyu;epiy thAf; fpUkpaopj;jy;; 2. cyu;epiy thAf; fpUkpaopj;jy;; 2. cyu;epiy thAf; fpUkpaopj;jy;; (Dry air sterilization)

,ioa tsu;g;Gf;nfdg; gad;gLj;jg;gLk; rhtzk;> ntl;br; Nrhjpf;Fk; fj;jp>

fz;zhbg; ghj;jpuq;fs; Mfpad 1500 - 200 C ntg;gepiy nfhz;l kpd;dLg;gpy;

30 - 60 epkplq;fs; ntg;gNkw;wg;gLk;.

3. tbfl;bapD}lhff; fpUkpaopj;jy; 3. tbfl;bapD}lhff; fpUkpaopj;jy; 3. tbfl;bapD}lhff; fpUkpaopj;jy; 3. tbfl;bapD}lhff; fpUkpaopj;jy; 3. tbfl;bapD}lhff; fpUkpaopj;jy; (Filter sterilization)

ntg;gj;Jf;F czu;jpwDila ,urhadg; gjhu;j;jq;fs; c-k; : XNkhd;fSk;>

tpw;wkpd; C Nghd;w tpw;wkpd; tiffSk; nkd;rt;T tbfl;bapDlhf (Membrane

fiters)  mDg;gg;gl;Lf; fpUkpaopf;fg;gLk;.

Nghriz Clfj;ijf; fpUkpaopj;jy;Nghriz Clfj;ijf; fpUkpaopj;jy;Nghriz Clfj;ijf; fpUkpaopj;jy;Nghriz Clfj;ijf; fpUkpaopj;jy;Nghriz Clfj;ijf; fpUkpaopj;jy;

,jw;nfd <untg;g Kiwapd;fPo; mKf;ftLfyd; (Autoclave)  gad;gLj;jg;gLk;.

jahupf;fg;gl;l Nghriz Clff; fiuriy mjw;Fupa tsu;g;Gg; ghj;jpuj;jpy;

tsp ,Wf;fkhf %b mKf;ftLfydpy; ,l;Lf; fpUkpaopf;fg;gLk;. mKf;ftLfydpy;

fhzg;gl Ntz;ba epiyikfs; tUkhW.
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ntg;gepiy - 1210C

mKf;fk; - 1'06kg cm2

fhyk; - 15 - 20 epkplk;

mKf;ftLfydpy; mKf;fk; mjpfupg;gjdhy;> ePu; Mtpahfp cUthFk;

<uypg;ghd ntg;gk; fhuzkhfg; gjhu;j;jq;fSk; cgfuzq;fSk; fpUkpaopf;fg;gLk;.

fz;zhbahyhd cgfuzq;fisAk; gpw cgfuzq;fisAk; fpUkpaopj;jy;fz;zhbahyhd cgfuzq;fisAk; gpw cgfuzq;fisAk; fpUkpaopj;jy;fz;zhbahyhd cgfuzq;fisAk; gpw cgfuzq;fisAk; fpUkpaopj;jy;fz;zhbahyhd cgfuzq;fisAk; gpw cgfuzq;fisAk; fpUkpaopj;jy;fz;zhbahyhd cgfuzq;fisAk; gpw cgfuzq;fisAk; fpUkpaopj;jy;

,e;j cgfuzq;fs; nghJthd kpd; fdyLg;gpy; (Electric oven) cyu; ntg;g

Kiwapy; njhw;WePf;fg;gLk;. ,jpy; cNyhfg; ghj;jpuq;fs; KOikahfTk; fz;zhbg;

ghj;jpuq;fspd; tha; fljhrp my;yJ gQ;rpdhy; %bAk; fpUkpaopf;fg;gLk;. kpd;

fdyLg;gpy; Ngzg;gl Ntz;ba epiyikfs;.

ntg;gepiy - 1500C-1700C

fhyk; - 1 - 1 1$2 kzpj;jpahyk;

mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;iw fpUkpaopj;jy;mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;iw fpUkpaopj;jy;mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;iw fpUkpaopj;jy;mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;iw fpUkpaopj;jy;mUtpf;Nfhl;Lg; gha;r;ry; fgpdw;iw fpUkpaopj;jy;

gad;gLj;j 20 - 30 epkplq;fSf;F Kd;djhf rtNyhd; my;yJ nlw;Nwhy;

,l;L> ed;F Rj;jkhf;fpg; gpd;du; 70% mw;fNfhypdhy; Rj;jk; nra;ag;gLk;. gpd;du;

20 ep;kpl Neuk; mUtpf;;Nfhl;Lg; gha;r;ry; fgpdw;iwr; nraw;gLj;jpa epiyapy;

itj;Jf; fpUkpaopj;j gpd;du; ,jDs; ,ioa tsu;g;Gr; nraw;ghLfs;

Nkw;nfhs;sg;gLk;. ,jDs; gd;rd; RluLg;ig Vw;wp itg;gjd; %yk; ,ioatsu;g;G

Nkw;nfhs;sg;gLk; re;ju;g;gj;jpy; me;j ,lj;jpYs;s tspf;Fupa #oy; NkYk;

fpUkpaopf;fg;gLk;.

tsu;g;Gg; gjhu;j;jq;fisf; fpUkpaopj;jy;tsu;g;Gg; gjhu;j;jq;fisf; fpUkpaopj;jy;tsu;g;Gg; gjhu;j;jq;fisf; fpUkpaopj;jy;tsu;g;Gg; gjhu;j;jq;fisf; fpUkpaopj;jy;tsu;g;Gg; gjhu;j;jq;fisf; fpUkpaopj;jy;

Kjypy; fsj;jpypUe;J ngwg;gl;l jhtu ,ioaj;jpd; Njitaw;w gFjpfis

mfw;wp> XLk; ePupy; ed;F fOtpf; nfhs;sy; Ntz;Lk;. ,jid mUtpf;Nfhl;Lg;

gha;r;ry; fgpdw;wpDs; 70% mw;fNfhy; fiurypy; mkpo;j;jp gpd;du; 5 - 20% nrwpT

nfhz;l fpsprupd; fiurypy; mkpo;j;Jtjd; %yk; ,ioak; fpUkpaopf;fg;gLk;.

fiurypd; nrwpT ,ioa tiffSf;F Vw;g NtWgLk;. ,f; fiury;fisj; jahupf;ff;

fha;r;rp tbj;j ePu; gad;gLj;jg;gLk;. ,j;Jld; fOT jputk; 2 - 3 Jspfisr;

Nru;f;f KbAk;. ,f;fiurypy; jhtug;ghfq;fis mkpo;j;jp 15 - 20 epkplq;fs;

ed;F FYf;fpf; fpUkpaopj;jiy Nkw;nfhs;syhk;. mLj;J ,ioaq;fspy; fhzg;gLk;

,urhadg; gjhu;j;jq;fs; mfw;wg;gLk; tiu> fha;r;rp tbf;fg;gl;l ePupdhy; %d;W

jlitfs; ,ioaq;fs; fOtg;gl Ntz;Lk;. ,ioaq;fisf; ifahSk;NghJ

ifahy; gpbf;fhJ rhtzj;jpd; %yNk gpbf;f Ntz;Lk;.

tsu;g;G miw kw;Wk; Ma;T$lk; Mfpatw;iwf; fpUkpaopj;jy;tsu;g;G miw kw;Wk; Ma;T$lk; Mfpatw;iwf; fpUkpaopj;jy;tsu;g;G miw kw;Wk; Ma;T$lk; Mfpatw;iwf; fpUkpaopj;jy;tsu;g;G miw kw;Wk; Ma;T$lk; Mfpatw;iwf; fpUkpaopj;jy;tsu;g;G miw kw;Wk; Ma;T$lk; Mfpatw;iwf; fpUkpaopj;jy;

thuj;Jf;F xU jlit nll;Nuhy; my;yJ rtNyhd; Nghd;w

fpUkpnfhy;ypnahd;wpidg; gad;gLj;jp Ma;T$lj;jpd; epyk;> Rtu; Mfpad

Rj;jkhf;fg;gl Ntz;Lk;. khjnkhU KiwNaDk; ntspw;Wk; fUtpfisg; gad;gLj;jp

Ma;T$lj;ijr; Rj;jkhf;fy; rpwe;jJ. njhw;W ep;iyik cs;sNghJ ,uz;L

thuq;fSf;F xU jlit fOTtjd; %yk; ,ioaq;fSf;Nfw;glf;$ba ghjpg;igf;

Fiwf;f KbAk;.
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kz; Clfj;ijf; fpUkpaopj;jy;kz; Clfj;ijf; fpUkpaopj;jy;kz; Clfj;ijf; fpUkpaopj;jy;kz; Clfj;ijf; fpUkpaopj;jy;kz; Clfj;ijf; fpUkpaopj;jy;

,ioatsu;g;G %yk; jahu; nra;ag;gl;l ehw;Wf;fis Kjypy; kz; Clff;

fyitapy; tsu;j;Jj; jhtu ,y;yj;jpDs; (Plant house) itj;Jg; guhkupf;f Ntz;Lk;.

,jw;fhd Clfkhfj; Jk;Gr;NrhW> kz; Mfpadtw;wpd; fyit gad;gLj;jg;gLk;.

,f;fyit 1800C ntg;gepiy nfhz;l kpd;fdyLg;gpy; itf;fg;gl;L 2 - 3

kzpj;jpahyk; ntg;gkhf;fpf; fpUkpaopf;fg;gLk;.

,ioa tsu;g;G tifs;,ioa tsu;g;G tifs;,ioa tsu;g;G tifs;,ioa tsu;g;G tifs;,ioa tsu;g;G tifs;

1. Njhw;wbg;G tsu;g;G

2. fy tPo;gbT tsu;g;G

3. KjYU tsu;g;G

4. Ntu; tsu;g;G

5. mUk;G kw;Wk; gpupapioa tsu;g;G

6. Kisa tsu;g;G

7. kfue;jf; $L / kfue;jzp tsu;g;G

8. jhtu ,iyg;ghf tsu;g;G

Njhw;wbg;G tsu;g;G Njhw;wbg;G tsu;g;G Njhw;wbg;G tsu;g;G Njhw;wbg;G tsu;g;G Njhw;wbg;G tsu;g;G (Callus Culture)

tpaj;jkilahj> jpl;lkhd tbtj;ijf; nfhz;buhj> Ijhf mLf;fg;gl;Ls;s

fyq;fs; nfhz;l $l;lNk Njhw;wbg;G vdg;gLk;. ,f;fyq;fs; jha;j;jhtu

,ioaj;jpypUe;J cUthfpf; fyg;gpuptpdhy; Vw;gLk;. nghJthfj; jhtuj;jpy;

fhaNkw;gl;l ,lj;jpy; ,t;thwhd Njhw;wbg;G cUthfyhk;. Njhw;wbg;G tsu;g;igj;

jhtuk; xd;wpd; ve;jnthU ghfj;ijAk; gad;gLj;jp Muk;gpf;fyhk;. Njhw;wbg;G

tsu;r;rpapy; jhtug; ghfj;jpd; jd;ik> Nghriz Clfj;jpd; fl;likg;G> ,ioa

tsu;g;gpd;NghJ toq;fg;gLk; epge;jidfs; Mfpad nry;thf;Fr; nrYj;Jk;.

Njhw;wbg;Gg; ngwg; gad;gLj;jg;gLk; ,ioak; ngUk;ghYk; xspaw;w ,lj;jpy;

itf;fg;gLk;. ,jd;%yk; kPz;Lk; kPz;Lk; Njhw;wbg;G cw;gj;jp eilngWtJld;

tpaj;jkiltJk; jLf;fg;gLk;.

Njhw;wbg;G tsu;g;gpd; gad;fs;Njhw;wbg;G tsu;g;gpd; gad;fs;Njhw;wbg;G tsu;g;gpd; gad;fs;Njhw;wbg;G tsu;g;gpd; gad;fs;Njhw;wbg;G tsu;g;gpd; gad;fs;

• Njhw;wbg;G tsu;g;igg; gpw gupNrhjidfspd;NghJ

KOikahd jhtuj;Jf;Fg; gjpyhfg; gad;gLj;jyhk;.

KOikahd jhtuj;ijg; gad;gLj;Jtij tpl

,yFthfTk; jpUj;jkhfTk; gupNrhjidia

Muk;gpf;fTk; mtjhdq;fisg; ngwTk; cjTk;.

• jhtuq;fisg; gpwg;ghf;Fjy;

• guk;giuayF (kugZ) uPjpahd khWjy;fis nfhz;l

jhtuq;fis cUthf;fy;

• gaDs;s Jiz mDNrgg; gjhu;j;jq;fisg;

ngw;Wf;nfhs;sy;

fy tPo;gbT tsu;g;Gfy tPo;gbT tsu;g;Gfy tPo;gbT tsu;g;Gfy tPo;gbT tsu;g;Gfy tPo;gbT tsu;g;G

jput epiyapYs;s Nghriz Clfj;jpy; tpaj;jkilahj kpUJthd

Njhw;wbg;Gj; Jz;ilr; Nru;j;Jf; fytPo;gbT tsu;g;ig Muk;gpf;fyhk;. ,jw;nfd

$k;Gf;FLit gad;gLj;jg;gLk;. ,e;j tsu;g;Gg; ghj;jpuk; mbf;fb FYf;fg;gl;lthNw

fhzg;gl Ntz;Lk;. ,jw;nfd Shaker vDk; FYq;Fk; cgfuzk; gad;gLj;jg;gLk;.

,jd; FYf;fy; tPjk; tsu;g;Gf;F mikaj; jPu;khdpf;fg;gLk;.

cU 7 .49 : Njhw ;wbg ; GcU 7 . 4 9 : Njhw ;wbg ; GcU 7 . 4 9 : Njhw ;wbg ; GcU 7 . 4 9 : Njhw ;wbg ; GcU 7 . 4 9 : Njhw ;wbg ; G

tsu;g;gpd; fl;lq;fs;tsu;g;gpd; fl;lq;fs;tsu;g;gpd; fl;lq;fs;tsu;g;gpd; fl;lq;fs;tsu;g;gpd; fl;lq;fs;
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,t;thW FYf;Ftjdhy; gpd;tUk; epiyikfs; Ngzg;gLk;.

1. Nghrizf;$Wfs; rPuhfg; gue;J fhzg;gly;.

2. tsu;g;G+lfk; ed;F fhw;W}l;lg;gly;.

3. gpuptilAk; fyq;fs; xd;wpypUe;J xd;W Ntwhfp> Nghriz Clfj;jpy; njhq;fy;

  epiyapy; fhzg;gly;.

,q;F fyq;fs; xd;wpypUe;J kw;nwhd;W Ntwhjy; Kf;fpakhdjhFk;.

fytPo;gbT tsu;g;gpy; jdpf;fykhf tPo;gbthff; fhzg;gl Ntz;Lk;. ,J

eilKiwapy; fbdkhdjhFk;. ,jdhy; 6 fyq;fspYk; Fiwthd vz;zpf;if

nfhz;l fyf;$l;lk; nghUj;jkhdJ vdf; fUjg;gLfpwJ.

fytPo;gbT tsu;g;gpd; gad;fs;fytPo;gbT tsu;g;gpd; gad;fs;fytPo;gbT tsu;g;gpd; gad;fs;fytPo;gbT tsu;g;gpd; gad;fs;fytPo;gbT tsu;g;gpd; gad;fs;

• jhtuq;fSldhd gy;NtW gupNrhjidfSf;nfdj; jhtuq;fSf;Fg; gjpyhf> ,jidg;

gad;gLj;jyhk;.

• gy;NtW tifahd tpfhuq;fis Vw;gLj;jp> tpUk;gpa ,ay;Gfs; nfhz;l

jhtuq;fisg; ngw;Wf;nfhs;syhk;.

• jhtuq;fspypUe;J cUthf;fg;gLk; nghUshjhu Kf;fpaj;Jtk; nfhz;l Jiz

mDNrgg; gjhu;j;jq;fisg; ngWtjw;Fg; gjpyhf> fy tPo;gbtpypUe;J ,yFthf

,tw;iwg; ngwKbAk;.

mNjNghd;W jhtuq;fSf;Fg; gjpyhf tsu;f;fg;gl;l fyq;fisg; ;

gad;gLj;Jtjd; %yk; jhtuf;fhg;Gk; epfOfpwJ.

KjYU tsu;g;GKjYU tsu;g;GKjYU tsu;g;GKjYU tsu;g;GKjYU tsu;g;G

fyj;jpd; fyr;Rtiu mfw;wpa gpd;du; fpilf;Fk; FopaTU> fU Mfpad

mlq;fpa $Nw KjYU vdg;gLfpwJ. ,jid kpf ,yFthfj; jhtu Nkw;Nwhy;

fyq;fspypUe;Njh jput fy tsu;g;gpypUe;Njh Ntwhf;fpf; nfhs;s KbAk;. KjYUitg;

ngWtjw;Ff; fyr;Rtiuf; fiuf;f Ntz;Lk;. ,jw;nfdg; ngw;wpNdR vDk; nehjpak;

gad;gLj;jg;gLk;. fyr;Rtupd; %ykhff; fyj;jpd; tpiwg;Gg; Ngzg;gLtjdhy;

fyr; Rtiu mfw;wpaJk; fyk; NrjkilAk;. ,e;epiyik Vw;gLtijj; jtpu;f;fntd

kdpw;Nwhy; vDk; ,urhadg; gjhu;j;jk; gad;gLj;jg;gLk;.

nehjpaj;ijg; gad;gLj;jp KjYUitg; gpupj;njLf;Fk; Kiwnehjpaj;ijg; gad;gLj;jp KjYUitg; gpupj;njLf;Fk; Kiwnehjpaj;ijg; gad;gLj;jp KjYUitg; gpupj;njLf;Fk; Kiwnehjpaj;ijg; gad;gLj;jp KjYUitg; gpupj;njLf;Fk; Kiwnehjpaj;ijg; gad;gLj;jp KjYUitg; gpupj;njLf;Fk; Kiw

1. nghUj;jkhd ,ioag; ghfj;ij ,dq;fhzy; - ,iyj;Jz;lk;> fZtpilg;gFjp

2. Nkw;gb ,ioa / jhtug; ghf Nkw;gug;igf; fpUkpaopj;jy;.

3. fpUkpaopf;fg;gl;l ghfj;ij fha;r;rp tbj;j ePupdhy; %d;W Kiw ePiu khw;wp

khw;wpf; fOTjy;.

4. Gwj;Njhy;> Nkw;Nwhy; Mfpatw;iwf; fpUkpaopf;fg;gl;l fj;jpapdhy; mfw;Wjy;.

5. Ex plant ntspg;gLj;jg;gl;l ,iyia my;yJ jz;ilr; rpwpa Jz;Lfshf

ntl;b 13% kdpw;Nwhy; fiurypy; 1 kzp Neuk; tply;. ,jd;NghJ fyj;jpd;

tpiwg;G ePq;fp> fyr; RtupypUe;J rw;W tpLgLk;.

6. ,t;thW RUf;fkile;j ,ioaj;ij nehjpaf; fyitapy; 16 kzp Neuk;

,l;L itj;jy;.
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KjYU ,izg;ig Nkw;nfhz;L mjpypUe;J jhtuq;fisg; ngw;Wf;nfhs;s

KbAk;. ,jw;nfdg; gy;NtW ,izg;ghf;ff; fhuzpfs; gad;gLj;;jg;gLk;. ,uz;L

jhtuq;fspd; my;yJ ,uz;L jhtu ,dq;fspd; KjYUf;fis ,izg;Gr; nra;tjd;

%yk; ey;ypay;Gfs; fyf;fg;gLk;. ,t;thW KjYUf; fyg;gpd; %yk; ey;ypay;Gfs;

nfhz;l jhtuj;jpd; KjYUit mjpf Nehnajpu;g;Gj; jd;ik nfhz;l jhtuj;;jpd;

KjYUTld; ,izg;gjd; %ykhff; fpilf;Fk; KjYU mjpf tpisr;rYk;

mjpf Nehnajpu;g;Gj; jd;ikAk; nfhz;l guk;giuayFfs; (kugZf;fs;) nfhz;l

KjYUthf mikAk;. ,e;j KjYUitf; nfhz;l Clfj;jpyp;Ue;J nehjpaj;ij

mfw;wpaJk; fyr;Rtu; kPz;Lk; cUthFk;.

Ntu; tsu;g;GNtu; tsu;g;GNtu; tsu;g;GNtu; tsu;g;GNtu; tsu;g;G

Ntu; tsu;g;Gf;fhd jhtug;gFjpahf (Ex Plant Mf) Ntu;Edp gad;gLj;jg;gLk;.

Ntu;fs; jput Clfj;jpy; nghJthf tsu;f;fg;gLk;. jputg; Nghriz Clfj;jpd;

Nkw;gFjpapy; fpUkpaopf;fg;gl;l rpwpa Ntu;j; Jz;lq;fis ,l;Lf; FYf;fpathW

tsur; nra;ag;gLk;. mjd;%yk; jha;j;jhtuj;jpd; Ntiu xj;j xd;Wf;nfhd;W

rkdhd Ntu;fisg; ngw KbAk;.

gad;fs;gad;fs;gad;fs;gad;fs;gad;fs;

• Fwpg;gpl;l jhtuj;jpd; Ntu;fspd; fl;likg;G kw;Wk; njhopw;ghL Mfpatw;iwf;

fw;gjw;F ,J gaDilajhf mikAk;. KOikahd jhtuj;jpd; Ntu;j;

njhFjpia tpl> kpf ,yFthf ,t;thwhd Ntu; tsu;g;G %yk; Ntu;fspd;

,ay;Gfs; gw;wpf; fw;f KbAk;.

• Ntu;fspypUe;J cUthFk; Fwpj;jnthU gad;kpf;f mDNrgg; gjhu;j;jj;ij

(xsljq;fs; Nghd;w Nru;itfs;)> ,t;thwhd Ntu; tsu;g;gpd; %ykhfg; ngw;Wf;nfhs;s

KbAk;. ,jdhy;> jhtu Ntu;fs; Jiz mDNrgg; gjhu;j;jq;fisg; ngWtjw;nfd

mopf;fg;gLtJ jtpu;f;fg;gLk;.

mUk;G kw;Wk; gpupapioa tsu;g;GmUk;G kw;Wk; gpupapioa tsu;g;GmUk;G kw;Wk; gpupapioa tsu;g;GmUk;G kw;Wk; gpupapioa tsu;g;GmUk;G kw;Wk; gpupapioa tsu;g;G

,jw;nfd KidaUk;G> ff;ftUk;G Mfpad gad;gLj;jg;gLk;. ,itNa

jhtuj;jpd; gpujhd gpupapioaq;fs; MFk;. ,it nraw;if Clfq;fspy;

njhw;WePf;fy; epiyikapd; fPo; tsu;f;fg;gly; ,t;thW miof;fg;gLk;.

ff;ftUk;G> KidaUk;G Mfpatw;iwj; jpz;k Clfj;jpy; tsu;f;f KbAk;.

,tw;wpypUe;J KOikahd jhtuj;ijg; ngw KbAk;. nghUj;jkhd Nghriz

Clfj;jpy; mUk;ig ehl;b> tsu;e;j gpd;du; cg tsu;g;ig Nkw;nfhs;s Ntz;Lk;.

,jd;%yk; fpilf;Fk; mq;Fug; gFjpfspy; cUthFk; rfy mUk;GfSk; kPz;Lk;

cg tsu;g;Gr; nra;ag;gLk;. ,jd;%yk; Vuhskhd ehw;Wf;fisg; ngw;Wf; nfhs;s

KbAk;. ,t;thW mUk;G tsu;g;ig Nkw;nfhs;Sk;NghJ guk;giu myF (kugZ)

uPjpahd khw;wq;fs; kpff; FiwthfNt eilngWk;.

mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;mD$yq;fs;

• cr;rpaUk;gpy; cs;s Rtu;fs; kpfj; Jupjkhfg; gpupifailtjdhy; mjpy; ituR

Jfs;fs; Gf Kd;du; mtw;iw Ntwhf;fp tsu;g;gjd; %yk; ituRj; njhw;ww;w

jhtuq;fisg; ngwKbAk;.

• gpwg;Gupikapay; uPjpahf xj;j MNuhf;fpakhd mjpf vz;zpf;if nfhz;l

jhtuq;fis cUthf;fyhk;.
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Kisa tsu;g;GKisa tsu;g;GKisa tsu;g;GKisa tsu;g;GKisa tsu;g;G
Kjpuh Kisaj;ijj; jhtuq;fspypUe;J Ntwhf;fpg; nghUj;jkhd Clfj;jpy;

tsu;f;f KbAk;. ,jd;NghJ Njitahd epge;jidfs; toq;fg;gl;lhy; ,J

KOikahd jhtukhf khw;wkilAk;. cwq;Fepiyapy; cs;s Kisaj;ij
my;yJ KOikahf tsu;r;rpailahj Kisaj;ijj; jhtukhf tsur; nra;jNy
Kisa tsu;g;G vdg;gLk;.

gad;fs;gad;fs;gad;fs;gad;fs;gad;fs;
• rpy re;ju;g;gq;fspy; jhtu ,dtpUj;jpapd;NghJ fpilf;Fk; Gjpa jhtuq;fspd;

Kisak; rhjhuz #oy; epge;jidfspd; fPo; KOikahf tsu;r;rpailahJ.
,t;thwhd Kisaq;fis Kisa tsu;g;G %yk; KOikahd jhtuq;fshf
khw;w KbAk;. ,J Kisa kPl;G (Embryo rescue) vdg;gLk;.

• rpy re;ju;g;gq;fspy; ,uz;L jhtuq;fSf;fpilapy; tskhd ,df;fyg;G eilngw;w
NghJk; gy;NtW clw;nwhopypay;> capupay;> ,urhad> guk;giuapay; fhuzq;
fspdhy; Kisa epiyapd; gpd;du; tpUj;jp jilg;gLk;. ,t;thwhd re;ju;g;gj;jpy;

Kisaj;ij mfw;wp tsu;g;Gr; nra;a KbAk;.
• ,k;Kisa tsu;g;G %ykhf Kisag; gpwg;G> tpj;J tsu;r;rp Kjpu;r;rp Mfpad

gw;wpa tpsf;fj;ijg; ngwKbAk;.
• cwq;FepiyapYs;s tpj;J Kisf;fhJs;s re;ju;g;gj;jpy; Kisa tsu;g;G

%yk; ehw;Wf;fisg; ngw;Wf;nfhs;s KbAk;.

kfujf;$L> kfue;jkzp tsu;g;Gkfujf;$L> kfue;jkzp tsu;g;Gkfujf;$L> kfue;jkzp tsu;g;Gkfujf;$L> kfue;jkzp tsu;g;Gkfujf;$L> kfue;jkzp tsu;g;G
,q;F kfue;jkzp> kfue;j $L Mfpad nraw;ifg; Nghriz Clfj;jpy;

tsu;f;fg;gLk;. ,jd;NghJ G+ nkhl;Lfs; (flower buds)  gad;gLj;jg;gLk;. nghUj;jkhd
tsu;r;rp epiyiaf; nfhz;l G+tpd; Nkw;gFjpapy; fpUkpaopg;G Nkw;nfhs;sg;gl;L
kfue;jf;$L my;yJ kfue;jkzpfs; Ntwhf;fp vLf;fg;gLk;. ,jidg; nghUj;jkhd
jpz;k my;yJ jput Clfj;jpy; ,l;L tsu;g;gjd; %yk; xUkbaj; jhtuq;fs;

ngwg;gLk;.

gad;fs;gad;fs;gad;fs;gad;fs;gad;fs;
• jhtu ,dtpUj;jp eltbf;ifSf;Fj; Njitahd xUkbaj; jhtuq;fisg;

ngwj;jf;f rpwe;j KiwahFk;.
• jhtu ,dtpUj;jp eltbf;iffspd; NghJ nghUj;jkhd ,ay;Gfisj;

jhtuq;fSf;F toq;f cjTk;.
• ,e;j tsu;g;G+lfj;jpy; nfhy;rprPd; Nghd;w gjhu;j;jq;fisr; Nru;g;gjd; %yk;

epw%u;j;j vz;zpf;ifia ,Uklq;fhf;fp ,Ukbaj; jhtuq;fisg; ngwyhk;.
,e;j ,U kbaj; jhtuq;fs; rkEfq; nfhz;ldthFk;. nghJthd ,dtpUj;jp
Kiwapy; ,t;thwhd jhtuq;fisg; ngWtJ mupjhFk;.

jhtu ,iyg;ghfq;fis tsu;j;jy;jhtu ,iyg;ghfq;fis tsu;j;jy;jhtu ,iyg;ghfq;fis tsu;j;jy;jhtu ,iyg;ghfq;fis tsu;j;jy;jhtu ,iyg;ghfq;fis tsu;j;jy;
,q;F jhtug;gFjpahf (Ex plant Mf) Kjpuhj cld;  tpupe;j ,iyfs;

gad;gLj;jg;gLk;. kpf Kjpu;e;j ,iyfSk;> Kjpuhj cr;rpaUk;Gf;F mz;ikapYs;s
,iyfSk; ,ioa tsu;g;Gr; nrad;Kiwf;F nghUj;jkw;witahFk;. mjpfsT
Kjpu;e;j ,iyfspy; njhopw;gL jd;ik Fiwthf cs;sikahYk; czT> XNkhd;
njhFg;Gr; nrad;Kiw ke;jkhf eilngWtjdhYk; mit tsu;g;Gf;Fg;

nghUj;jkw;witahFk;.

jhtu ,iyfspypUe;J Neubahf mUk;Gg; gpwg;G> kiwKf mUk;Gg;
gpwg;G> Kisag;gpwg;G Mfpad epfo ,lKz;L. kiwKfkhd topfspYk; ,tw;iw



365

Nkw;nfhs;s KbAk;. Neub Kisag; gpwg;gpd;NghJ ,iyj;Jz;lj;jpd; ntl;L

Nkw;gug;gpYk; euk;GfspYk; mUk;G my;yJ Kisak; Mfpad cUthFk;. kiwKf

Kiwapy; ntl;L tpspk;Gfspy; Njhw;wbg;G cUthfp mit Kisakhf khWk;.

jhtu ,iy tsu;g;G> Ez;Kiw ,dg;ngUf;fj;jpy; kpfTk; gpugy;akhd

xU tsu;g;G KiwahFk;. jhtuj;jpypUe;J xd;W my;yJ rpy ,iyfis kl;LNk

mfw;w Ntz;b Vw;gLtNj ,jw;fhd fhuzkhFk;. NkYk;> xU ,iyapypUe;J

gy jhtug;gFjpfisg; (Ex plant fis) ngwKbAk;. NkYk;> ,jpy; njhw;Wf;fs;

Vw;gLtJk; FiwthFk;.

Ez;Kiw ,dg;ngUf;fk;Ez;Kiw ,dg;ngUf;fk;Ez;Kiw ,dg;ngUf;fk;Ez;Kiw ,dg;ngUf;fk;Ez;Kiw ,dg;ngUf;fk;

Ez;Kiw ,dg;ngUf;fk; ,ioatsu;g;gpd; gpujhd gFjp MFk;. ,g;NghJ

mjpfstpy; gad;gLj;jg;gLk; ,ioatsu;g;Gj; njhopDl;g KiwAk; ,JthFk;.

,k;Kiw%yk; FNshd;fis (Kisatif) cUthf;f KbAk;. tu;j;jf uPjpahd

nra;ifapd;NghJ rPuhd gapu;r;nra;ifiaAk; jha;j;jhtuj;jpd; ,ay;Gfis xj;j

kfl; jhtuq;fisAk; ngwyhk;. vdNt> tu;j;jfg; gapu;r ;nra;iff;fhf

mj;jpahtrpakhd ngUksT Kisa tiffisf; FWfpa fhyj;jpDs; cw;gj;jp

nra;af;$ba XNu Kiw ,JthFk;.

Ez;Kiw ,dg;ngUf;fk; Ie;J gbKiwfisf; nfhz;lJ.

1. jha;j;jhtuj;ijj; njupT nra;jYk; guhkupg;Gk;

2. Ex plant Ij; jhgpj;jy;

3. ngUf;fy; epiy

4. Ntu;tplr; nra;jy;

5. ehw;iwg; Gwr; #oYf;Fg; gof;Fjy;

jha;j; jhtuj;ijj; njupT nra;jYk; guhkupg;Gk;jha;j; jhtuj;ijj; njupT nra;jYk; guhkupg;Gk;jha;j; jhtuj;ijj; njupT nra;jYk; guhkupg;Gk;jha;j; jhtuj;ijj; njupT nra;jYk; guhkupg;Gk;jha;j; jhtuj;ijj; njupT nra;jYk; guhkupg;Gk;

,ioa tsu;g;Gf;Fj; Njitahd Ex plant ia ngWtjw;fhd MNuhf;fpakhd

jha;j;jhtuj;ij njupTnra;J guhkupg;gNj ,jd; Nehf;fkhFk;. mjpf Nfs;tpAila

Ngjq;fisj; njupTnra;tNj ,q;F Kf;fpakhdjhFk;. gpd;du; jha;j;jhtu

tu;f;fj;Jf;Fupa ,ay;Gfisf; nfhz;Ls;sjh vdr; Nrhjpf;f Ntz;Lk;.

jha;j;jhtuj;ijg; guhkupf;Fk;NghJ ftdpf;f Ntz;ba mk;rq;fs;jha;j;jhtuj;ijg; guhkupf;Fk;NghJ ftdpf;f Ntz;ba mk;rq;fs;jha;j;jhtuj;ijg; guhkupf;Fk;NghJ ftdpf;f Ntz;ba mk;rq;fs;jha;j;jhtuj;ijg; guhkupf;Fk;NghJ ftdpf;f Ntz;ba mk;rq;fs;jha;j;jhtuj;ijg; guhkupf;Fk;NghJ ftdpf;f Ntz;ba mk;rq;fs;
• J}rp mw;w ,lj;jpy; tsu;e;j jhtukhf ,Uj;jy;.

(nghJthfj; jha;j;jhtuq;fs; %ba gpuNjrj;jpy; tsu;f;fg;gLk;)
• ed;F tsu;r;rpaile;j MNuhf;fpakhd jhtukhf ,Uj;jy;.
• ituk; nrwpe;j jhtunkdpd; fj;jupj;jy;.
• Fwpg;gpl;l Kiwapyd;wp guhkupj;jy;.

Ex plant Ij; jhgpj;jy;Ij; jhgpj;jy;Ij; jhgpj;jy;Ij; jhgpj;jy;Ij; jhgpj;jy;
,ioa tsu;g;gpd;NghJ ve;jnthU capUs;s jhtu ,ioaKk;

gad;gLj;jg;glyhk;. gpupapioak;> mUk;G> Kisak;> ,iyj; Jz;lq;fs;> kfue;j
kzpfs;> kfue;jf;$L> KjYU Mfpa ve;jnthU jhtug; ghfj;ijAk; ,ioa
tsu;g;Gf;fhd Ex plant  Mfg; gad;gLj;jyhk;.

jhtuj;jpypUe;J Ex plant Ig; ngWk;NghJ jhtuk; gjpa mtj;ijapy; fhzg;gl
Ntz;Lk;. (,dg;ngUf;f mtj;ijapy; cs;s jhtuq;fspy; Ex plant Ig; ngWtJ

rpwe;jy;y)
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fhiyapy ; my;yJ khiyapy ; Ex plant Ig ; ngWtjd; %yk;
jha;j;jhtuj;Jf;Fk; Ex plant  f;Fk; Vw;gLk; ghjpg;Gf; FiwthFk;. Ex plant ia
ngw;wTld; cyu;itf; Fiwg;gjw;fhf ePu;g;ghj;jpuj;jpDs; ,l;L itf;f Ntz;Lk;.

Ex plant I fsj;jpYs;s tsu;e;j kuj;jpypUe;J ngWtnjdpd; mj;jha;j;
jhtuj;Jf;F Kw;rpfpr;ir Nkw;nfhs;sg;gl Ntz;Lk;. Ex plant Ig; ngWtjw;F Kd;ida
jpdkd;W jha;j;jhtuj;Jf;Fg; gq;fRnfhy;yp my;yJ Ez;Zapu;f;nfhy;yp tprpwg;gl
Ntz;Lk;. Ex plant I Ma;$lj;jpw;F vLj;Jtu Kd;duhfj; Njitaw;w ghfq;fs;
ntl;b mfw;wg;gl Ntz;Lk;. cjhuzkhf mUk;G Njitnadpd; mUk;Gfs;
nfhz;l 10 - 20cm  jz;Lj; Jz;lk; Ntwhf;fpf; nfhs;sg;gLk;. gpd;du; ,t;thW
Ntwhf;fpf; nfhs;sg;gl;l fpisapy; ,iyfs; kw;Wk; Njitaw;w jz;Lg; gFjp
Mfpad mfw;wg;gLk;. vQ;Rk; gFjpNa Ma;T$lj;Jf;Ff; nfhz;Ltug;gLk;.
Ma;T$lj;jpDs; ,it NkYk; rpWJz;Lfshf ntl;lg;gLk;. ngUk;ghYk;
mUk;ghapd; mUk;G eLNt mikAkhW ,U Gwq;fspYk; 1 cm msT jz;Lg;gFjp
jtpu;e;j Vida gFjp ntl;b mfw;wg;gLk;.

,t;thW nfhz;Ltug;gLk; Ex plant ,d; Nkw;gug;G fp;Ukpaopf;fg;gl Ntz;Lk;.
,jd;%yk; jhtu Nkw;gug;gpy; fhzg;gLk; Ez;zq;fpfs; mfw;wg;gLk;.

gpd;tUk; Kiwfspy; Nkw;gug;igf; fpUkpaopf;fyhk;.

1. ePupy; fOTjy;
2. 70%  mw;fNfhypy; fOTjy;
3. ,urhadg; gjhu;j;jq;fspdhy; fOTjy;

,g;gbKiwfis xOq;F Kiwg;gb Nkw;nfhs;tJ mtrpakhFk;.

Nrhbak; Ig;NghFNshiul;L> fy;rpak; Ig;NghFNshiul;L> GNuhkpd; jputk;
Mfpatw;iw ,jw;fhd ,urhadg; gjhu;j;jq;fshfg; gad;gLj;jyhk;. nghUj;jkhd
nrwpT nfhz;l ,urhadg; gjhu;j;jf; fiurypy; Ex plant I ,l;Lf; FYf;fp
fpUkpaopf;fg;gLk;. jhtu ,ioaq;fSf;fika fiurypd; nrwpT> fpUkpaopf;fg;gLk;
fhyk; Mfpad khWgLk;.

gpd;du;> fpUkpaopg;G ,urhadg; gjhu;j;jj;ij ed;F fOtp mfw;w Ntz;Lk;.
,jw;nfdf; fpUkpePf;fg;gl;l fha;r;rptbj;j ePu; gad;gLj;jg;gLk;. fha;r;rp tbj;j
ePu; ,l;L rpy tpdhbfs; FYf;fpa gpd; fOtpafw;wg;gLk;.

,jd; gpd;du;> jhtug;ghfk; Nghriz Clfj;jpy; ,Ltjw;F Vw;wjhff;
fhzg;gLk;. Vw;fdNt Clfk; ,lg;gl;Lj; njhw;WePf;fg;gl;l rhbfspy; mUtpf;Nfhl;Lg;
gha;r;rw; fgpdw;wpDs; Ex plant  ,lg;gLk;. Ex plant  ia ,l;L 1 - 2 ehl;fSf;F
ed;F mtjhdpg;gJ mtrpakhFk;. njhw;WePf;fy; ruptu eilngw;wpUf;fhtpl;lhy;
mr; re;ju;g;gj;jpy; Ez;zq;fpfs; tsu Muk;gpj;jpUf;Fk;. mLj;J Ex plant ,d;
kPJk; Ez;zq;fpfs; tsu;tij mtjhdpf;f KbAk;. ,t;thwhd njhw;Wjy; Vw;gl;l
rhbfs; mfw;wg;gl Ntz;Lk;. njhw;Wjy; Vw;glhj rhbfSf;F cupa epge;jidfs;
toq;fg;gl;L tsu;tjw;F mDkjpf;fg;gLk;. 6 - 8 ehl;fspy; Kisj;jy; Muk;gkhFk;.
,jd;gpd;du;> mUk;Gfs; cUthFk;.

ngUf;fy; epiyngUf;fy; epiyngUf;fy; epiyngUf;fy; epiyngUf;fy; epiy
,q;F njhlu;;r;rpahf mUk;Gfs; ngUf mDkjpf;fg;gLk;. ,jd;NghJ mUk;ig

Ntwhf;fp NtW tsu;g;G Clfk; nfhz;l rhbapy; ,lg;gLk;. ,J cg tsu;g;G
vdg;gLk;. ,e;j Clfj;jpy; mjpfsT irw;Nwhifdpd; mlq;fpapUf;f Ntz;Lk;.
,q;Fk; gad;gLj;jg;gLk; Clfq;fSk;> cgfuzq;fSk; fpUkpaopf;fg;gl Ntz;Lk;.
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nghUj;jkhd re;ju;g;gj;jpy; cgtsu;g;ig Nkw;nfhs;shJtpbd; Nghrizg;

gjhu;j;jq;fs;> XNkhd;fs;> ePu; Mfpad Fiwtile;J jhtu mUk;G eyptilayhk;.

,jdhy; mUk;igr; rpwg;ghd epiyapy; NgZtjw;F cgtsu;g;G Nkw;nfhs;sg;gl

Ntz;Lk;. njhlu;r;rpahf ePz;l fhyk; cgtsu;g;ig Nkw;nfhz;lhy; tpfhuk;

Vw;glyhk;.

ngUf;fy; epiyapd;NghJ njhw;Wjy; Vw;gl tha;g;Gs;sjhy; ,J njhlu;ghf

mtjhdj;Jld; nraw;gLtJ ed;W. mt;thNw tsu;g;G miwapy; cupa epge;jidfs;

rpwg;ghd mstpy; toq;fg;gl Ntz;Lk;.

cjhuzkhf> toq;fg;gLk; xspapd; msT FiwtilAkhapd; tsu;r;rp

FiwtiltJld; mUk;Gk; ePl;rpailAk;. NkYk;> mjpfstpy; cgtsu;g;ig

Nkw;nfhz;lhy; me;j mUk;Gfspy; Ntu; cUthFk;.

Ntu; cUthjy;Ntu; cUthjy;Ntu; cUthjy;Ntu; cUthjy;Ntu; cUthjy;

ngUf;fy; epiyapYs;s ehw;Wf;fspy; Ntu;tpliy Nkw;nfhs;sr; nra;a

irw;Nwhf;ifdpd; mw;w Clfj;jpy; tsu;f;fg;gLk;. rpy re;ju;g;gq;fspy; Ntu;tplr;

nra;tjw;fhf Clfj;jpy; xl;rpd; ,lg;gLk;. (c-k;: NAA, IBA) ,jdhy; Ntu;tply;

J}z;lg ;gLk;. ngUk;ghYk; capu ;g ;g pf ;fg ;gl ;l fup 0.2% Clfj;jpDs;

Nru;f;fg;gLtJz;L. ed;F Ntu;tpl;l gpd;> mr; nrbfisg; Gwr; #oYf;F ,irthf;f

KbAk;. ,r; re;ju;g;gj;jpy; mUk;Gfs; ePl;rpailAk;. ,iyfs; mfykhfpj; jhtukhf

khWk;.

Gwr;#oYf;Fg; gof;Fjy;Gwr;#oYf;Fg; gof;Fjy;Gwr;#oYf;Fg; gof;Fjy;Gwr;#oYf;Fg; gof;Fjy;Gwr;#oYf;Fg; gof;Fjy;
ed;F Ntu;tpl;l mUk;Gfis taypy; ehl;l Kd;du; mr; #oYf;Fg; gof;f

Ntz;Lk;. fz;zhbg; ghj;jpuj;jpYs;s #oYf;Fk; Gwr;#oYf;Fk; ,ilapy; ghupa
NtWghL ,Ug;gjdhNyNa ,t;thW gof;f Ntz;Lk;.

ml;ltiz 7.9 fz;zhbf; Foha;r; #oy;> Gwr;#oy; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 7.9 fz;zhbf; Foha;r; #oy;> Gwr;#oy; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 7.9 fz;zhbf; Foha;r; #oy;> Gwr;#oy; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 7.9 fz;zhbf; Foha;r; #oy;> Gwr;#oy; Mfpatw;Wf;fpilapyhd NtWghLml;ltiz 7.9 fz;zhbf; Foha;r; #oy;> Gwr;#oy; Mfpatw;Wf;fpilapyhd NtWghL

        fz;zhbf; Foha;r; #oy;  Gwr;#oy;

 1' <ug;gjd; 100% 75%

 2'xsp 1000 lux 54000 lux

 3' xspj;njhFg;G ,opT cr;rk;

 4' Nkw;Nwhypd; nkOFg;gil   kpf nky;ypa        jbj;j

NkNy jug;gl;l epiyikfisf; fUj;jpw; nfhs;Sk;NghJ Foha;f;Fupa
#oypUe;J Gwr;#oYf;F kpf nkJthfNt gof;f Ntz;Lk;. ,jw;nfdg; gy;NtW
Kiwfs; ifahsg;gLfpd;wd.

tsu ;e ;Js ;s ehw ;Wf ;fisr ; #oYf ;Fg ; gof ;Ftjw ;F mit
MNuhf;fpakhditahff; fhzg;gl Ntz;Lk;. nghJthf ,ioa tsu;g;G
ehw;Wf;fspy; Vw;gLk; fz;zhbj; jd;ik fhuzkhfg; Gwr;#oypy; ehl;Lk;NghJ
mit ,wf;fyhk;. ehw;Wf;fspy; rpwg;ghd Ntu;tsu;r;rp fhzg;gl;lhy; kl;LNk
#oypy; rpwg;ghf tsuf;$badthf ,Uf;Fk;.

s
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Kjy py ;  ehw ;Wf ; fis
rhbfspypUe;J mfw;wp ,sQ;#lhd
ePupdhy; (450C) ehw;Wf;fspd; Ntu;fspy;

xl;bAs;s Vfhu; mfw;wg;gLk; tiu
fOtg;gLk;. gpd;du; ,we;Js;s
ghfq;fis mfw;wp njhFjpg; gq;fR
ehr pd pa py ;  5 e pk p lk ;  ,l ;L
njhw;WePf;fg;gl;L  kzy; ,lg;gl;l
rhbfspy; ehl;lg;gLk;. ,tw;wpy;

ehw;Wfs; neUf;fkhf ehl;lg;gl
Ntz;Lk;. ehl;baTld; nghypj;jPd;
jhspdhy; %b 100% <ug;gjd; kw;Wk;
50% xsp Mfpad toq;fg;gl Ntz;Lk;.
,jw;nfdr; rpwpa #upa
,dg;ngUf;fpia gad;gLj;jyhk;. ,e;j msit xU thukstpy; gbg;gbahff;

Fiwf;fyhk;.

gpd;du; gbg;gbahfg; nghJthd #oypy; epyTk; <ug;gjd;> #upaxsp
Mfpatw;Wf;Fg; gof;f Ntz;Lk;. ,jw;F 4 - 8 thuq;fs; nry;Yk;.

Ez; ,dg;ngUf;fj;jpd; mD$yq;fs;Ez; ,dg;ngUf;fj;jpd; mD$yq;fs;Ez; ,dg;ngUf;fj;jpd; mD$yq;fs;Ez; ,dg;ngUf;fj;jpd; mD$yq;fs;Ez; ,dg;ngUf;fj;jpd; mD$yq;fs;

1. FWfpa fhyj;jpy; Vuhskhd ehw;Wf;fisg; ngwyhk;.
2. ituR njhw;Wjyw;w ehw;Wf;fis; ngWjy;. Ez; ,dg;ngUj;fj;jpw;nfdg;

ngUk;ghYk; mUk;GfNs gad;gLj;jg;gLk;. jhtuj;jpd; ff;ftUk;G> Ntu;> ,iy
Kjy;fs; vd;gd fyd;njhFjpAld; njhlu;GwhJ fhzg;gLtjdhy; ituRj;
Jzpf;iffs; mg;gFjpapD}L guTtjpy;iy mj; jhtug; gFjpfs; (gpupapioaq;fs;)
0.5 mm msTiladthfg; gad;gLj;jg;gbd; ituRfs; mw;w ehw;Wfis cw;gj;jp

nra;J nfhs;s KbAk;. ,it ftdkhf mfw;wg;gl;L Nkw;gug;Gf; fpUkpaopf;fg;gl;l
gpd;du; nghUj;jkhd epiyikfspd; fPo; nghUj;jkhd Clfj;jpDs; tsu;g;Gr;
nra;J ituRfsw;w jhtuj;ij cw;gj;jp nra;a KbAk;.

3. jha;j; jhtuj;ij xj;j ngUe;njhifahf ehw;Wf;fisg; ngWjy;.

,ioatsu;g;gpd; mD$yq;fs;,ioatsu;g;gpd; mD$yq;fs;,ioatsu;g;gpd; mD$yq;fs;,ioatsu;g;gpd; mD$yq;fs;,ioatsu;g;gpd; mD$yq;fs;

1. xU Ex plant  ,ypUe;J ngUe;njhifahd ehw;Wf;fisg; ngwyhk;.
2. tUlk; G+uhfTk; ehw;Wf;fis cw;gj;jp nra;yhk;.
3. Fiwe;j ,lg;gug;gpy; ngUe;njhifahd ehw;Wf;fis cw;gj;jp nra;ayhk;.
4. Nehaw;w jhtuq;fisg; ngwyhk;.
5. gy;NtW ghjfkhd #o;epiyfisj; jhq;fp tsuf;$ba jhtuq;fis Ma;T
  $lj;jpy; cUthf;fyhk;.

6. guk;giuayF tsq;fisg; ghJfhf;ff;$bajhfapUj;jy;.

,ioatsu;g;gpd; gpujp$yq;fs;,ioatsu;g;gpd; gpujp$yq;fs;,ioatsu;g;gpd; gpujp$yq;fs;,ioatsu;g;gpd; gpujp$yq;fs;,ioatsu;g;gpd; gpujp$yq;fs;
1. mjpf nryTk; tpNrl cgfuzq;fSk; Njit.
2. Ez;zq;fpj; njhw;Wjy; fhuzkhfg; ghjpg;G Vw;glyhk;. ,jdhy; Ma;T$lk;
  J}a;ikahfg; Ngzg;gl Ntz;Lk;.

3. njhopDl;g mwpT nfhz;l Copau; mtrpakhFk;.
4. ,ioatsu;g;G ehw;Wfs; kpfr; rpwpadTk; nkd;ikahdjhTk; ,Ug;gjhy;
  ifahsy; fbdkhFk;.
5. njhlu;r;rpahf cg tsu;g;G Nkw;nfhz;lhy; tpfhuq;fs; Vw;glyhk;.

Ex planttpj;J

Kisj;jy;
tsu;g;G

ngUf;fy;

Ntu;tply;

Gwr;

# o Y f ; F

,irthf;fk;

cU 7.50:cU 7.50:cU 7.50:cU 7.50:cU 7.50: Ez;Kiw ,dg;ngUf;fj;jpd; re;ju;g;gq;fs;Ez;Kiw ,dg;ngUf;fj;jpd; re;ju;g;gq;fs;Ez;Kiw ,dg;ngUf;fj;jpd; re;ju;g;gq;fs;Ez;Kiw ,dg;ngUf;fj;jpd; re;ju;g;gq;fs;Ez;Kiw ,dg;ngUf;fj;jpd; re;ju;g;gq;fs;
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8. jhtu ,dtpUj;jp8. jhtu ,dtpUj;jp8. jhtu ,dtpUj;jp8. jhtu ,dtpUj;jp8. jhtu ,dtpUj;jp

8.1 guk;giuayFfs; %yk; mq;fpfspd; ,ay;Gfs; flj;jg;gly8.1 guk;giuayFfs; %yk; mq;fpfspd; ,ay;Gfs; flj;jg;gly8.1 guk;giuayFfs; %yk; mq;fpfspd; ,ay;Gfs; flj;jg;gly8.1 guk;giuayFfs; %yk; mq;fpfspd; ,ay;Gfs; flj;jg;gly8.1 guk;giuayFfs; %yk; mq;fpfspd; ,ay;Gfs; flj;jg;gly ;; ;; ;

mjpfsthdJk;> jukhdJkhd tpisr;riyg; ngWtNj tptrhaj;jpd; Nehf;fkhFk;.
MfNt> gapu; tpisr;rypy; nry;thf;Fr; nrYj;Jk; gy;NtW fhuzpfs; njhlu;ghf
ehk; ftdk; nrYj;j Ntz;bAs;sJ.

ve;j mq;fpapdJk; ,ay;Gfisf; fl;Lg;gLj;Jk; gpujhd fhuzpfis ,uz;L
tifahfg; gpupf;fyhk;. jiyKiwAupik> #oy; MfpadNt mt;tpU fhuzpfshFk;.
re;jjp topNa ,ay;Gfs; flj;jg;gly; jiyKiwAupik vdg;gLk;. ,t;tpay;Gfs;
Gwr;#ow; fhuzpfs; %yk; XusTf;Nf fl;Lg;gLj;jg;gLk;.

mq;fpfspd; ,ay;Gfs; re;jjp topNa flj;jg;gLtJ gw;wpa fw;ifNa gpwg;Gupikapay;

MFk;. gpwg;Gupikapay; njhlu;ghd fw;ifapy; mq;fpfs; ngw;Nwhu; (jha;j;
jhtuq;fs;)> vr;rq;fs; (kfl; jhtuq;fs;) vd tifg;gLj;jg;gLk;.

nkz;lypd; gupNrhjidnkz;lypd; gupNrhjidnkz;lypd; gupNrhjidnkz;lypd; gupNrhjidnkz;lypd; gupNrhjid
vjpu;ghuhj KbTfs; %yk; gupNrhjid Fog;gg;gLtijj; jtpu;g;gjw;Fj; jhtuq;fis
njupT nra;tjpy; ngUksT ftdj;ij nkd;ly; nrYj;jpdhu;. vdNt>

gupNrhjidf;fhfj; jhtuq;fisj; njupT nra;Ak;NghJ gpd;tUk; ,ay;Gfs; fhzg;gl
Ntz;Lk; vdj; jPu;khdpj;jhu;.

01. gupNrhjidf;Fj; J}atopj; jhtuq;fisg; ngw;Wf;nfhs;sTk;. ,j;J}a topj;
jhtuq;fspd; jw;fUf;fl;lypdhy; fpilf;Fk; kfl; jhtuq;fspy; ngw;Nwhupd;
,ay;Gfs; khwhJ fhzg;gly; Ntz;Lk;.

02. njspthf ,dq;fhzf;$ba vjpupilahd ,ay;Gfs; fhzg;gl Ntz;Lk;.

c-k; : kQ;rs; epwtpj;J> gr;ir epw tpj;J
03. njupT nra;ag;gl;l ,ay;Gfs; nfhz;l jhtuq;fisf; fyg;Gg; gpwg;ghf;fk;

nra;Ak;NghJ tskhd vr;rq;fs; Njhd;w Ntz;Lk;. mjhtJ> fyg;Gg;
gpwg;ghf;fj;jpd; NghJ Njhd;Wk; vr;rq;fs;> tskhd Gzupfis cUthf;fp
mLj;j guk;giuiaj; Njhw;Wtpf;f Ntz;Lk;.

04. ,aw;ifahfj; jd;kfue;jr; Nru;f;if epfOtJld; Njitg;gLk;NghJ mad;

kfue;jr; Nru;f;ifia elj;jf; $bajhf ,Uf;f Ntz;Lk;.
05. ,yFthfg; gapuplf;$bajhfTk; FWfpa tho;Tf;fhyk; nfhz;ljhfTk; ,Uf;f

Ntz;Lk;.

,t;tpay;Gfisg; gl;lhzpf; fliyj; jhtuk; (Pisum sativum) nfhz;Ls;sjhy;
mj;jhtuj;ij nkz;ly; njupTnra;jhu;. mtu; vjpupilahd ,ay;;Gfs; gytw;iwj;

njupT nra;J gupNrhjidfis Nkw;nfhz;lhYk; mtu; xU gupNrhjidapd;
NghJ xU vjpu;vjpuhd ,ay;ig khj;jpuNk fUj;jpw; nfhz;lhu;. ,q;F ehk; mtu;
elj;ja gupNrhjidfspd; ngWNgWfspd;gb Nkw;gb> vjpuhd Xu; ,ay;Gr; Nrhbiaf;
ftdpg;Nghk;.

nkz;lypd; KjyhtJ Nrhjidf;F mbg;gilahf mike;j mtjhdpg;Gf;fs;nkz;lypd; KjyhtJ Nrhjidf;F mbg;gilahf mike;j mtjhdpg;Gf;fs;nkz;lypd; KjyhtJ Nrhjidf;F mbg;gilahf mike;j mtjhdpg;Gf;fs;nkz;lypd; KjyhtJ Nrhjidf;F mbg;gilahf mike;j mtjhdpg;Gf;fs;nkz;lypd; KjyhtJ Nrhjidf;F mbg;gilahf mike;j mtjhdpg;Gf;fs;

Nkw;$wg;gl;l ,ay;Gr; Nrhbfs; nfhz;l gl;lhzpf; fliyj; jhtuq;fisg; gy
re;jjpfSf;Fj; jd; kfue;jr; Nru;f;if nra;J> fpilf;fg;ngw;w tpj;Jf;fspypUe;J
ngwg;gl;l jhtuq;fspd; ,ay;Gfs; jha;j;jhtu ,ay;Gfis xj;jit vdf; $wpdhu;.
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tl;l tbt Kjyhk; re;jjpj;

tpj;Jf; nfhz;l jhtuq;fs; midj;

jha;j;jhtuk; Jk; tl;ltbt tpj;Jf;

fisf; nfhz;lit

vy;yhj; ,uz;lhk; re;jjpj; jhtuq;fs;

jhtuq;fSk; midj;Jk; tl;ltbt

tl;ltbt tpj;Jf;fs; tpj;Jf;fisf; nfhz;lit

nfhz;lit

1. ngw;NwhuplkpUe;J vr;rq;fSf;F> ,ay;Gfs; flj;jy;; jiyKiwAupik vdg;gLk;.
gpwg;Gupikapay; njhlu;ghd fUJNfhs;fis Kjypy; Kd;itj;jtu; nkz;ly;
Mthu;. ,J jw;nghOJ ep&gpf;fg;gl;Ls;sjhy; mJ nkz;lypd; tpjp vdg;gLfpwJ.

ahNjDnkhU Ngjj; jhtuq;fSf;fpilNa jd;kfue;jr; Nru;f;if %yk; Njhd;Wk;
re;jjpfs; gytw;wpy; xNu ,ay;Gfs; njhlu;r;rpahff; flj;jg;gLtij NkNy fhzyhk;.
,t;thW njhlu;r;rpahfj; jha;j;jhtuj;ij xj;j ,ay;Gfis ntspf;fhl;Lk; re;jjp
‘J}atopr; re;jjp’ vd miof;fg;gLk;. nkz;ly; jdJ gupNrhjidapy; ,t;thwhd
J}atopr; re;jjpfisNa gad;gLj;jpdhu;.

nkz;lypd; Kjyhk; gupNrhjidnkz;lypd; Kjyhk; gupNrhjidnkz;lypd; Kjyhk; gupNrhjidnkz;lypd; Kjyhk; gupNrhjidnkz;lypd; Kjyhk; gupNrhjid
,q;F nkz;lypdhy; xd;Wf;nfhd;W vjpupilahd ,ay;Gfs; nfhz;l J}atopr;
re;jjpiag; gad;gLj;jpr; Nrhjid Nkw;nfhs;sg;gl;lJ.
cjhuzk; : 1. caukhd jhtuKk; Fl;ilahd jhtuKk;

2. mOj;jkhd tpj;Jf;fisj; Njhw;Wtpf;Fk; jhtuKk;> mOj;jkw;w
  tpj;Jf;fisj; Njhw;Wtpf;Fk; jhtuKk;.

 J}atop   J}atop
caukhdJ Fl;ilahdJ

 ngwg;gl;l tpj;Jf;fis
       eLjy;
 Kjw; re;jjpj; jhtuq;fs;
 midj;Jk; caukhdit

jd;kfue;jr; Nru;f;iff;Fl;gLj;jy;

mt;tpj;Jf;fisg; gad;gL;j;jp ,uz;lhtJ
        re;jjpiag; ngWjy;

787 caukhd     277 Fl;ilahd

   jhtuq;fs; jhtuq;fs;

cauk; : Fl;il tpfpjk;  3 : 1 MFk;.

jd;kfue;jr;Nruf;if %yk;

ngwg;gl;l tpj;Jf;fis eLjy;

jd;kfue;jr;Nruf;if

%yk ;  ngwg ; gl ; l

tpj;Jf;fis eLjy;

jd;kfue;jr;Nru;f;if

%yk ;  ngwg ; gl ; l

tpj;Jf;fis eLjy;

jd;kfue;jr;; Nru;f;iff;F
cl;gLj;jy; (fyg;Gg;gpwg;G)
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gl;lhzpf; fliyapYs;s Vida ,ay;GfSf;fhfTk; ,t;thwhd gupNrhjidfs;

Nkw;nfhs;sg;gl;ld. mjd;NghJk; ,t;thwhd ngWNgWfNs fpilj;jd.

nkz;lypd; Kjyhk; gupNrhjidapd; %yk; ngwg;gl;l KbTfs;nkz;lypd; Kjyhk; gupNrhjidapd; %yk; ngwg;gl;l KbTfs;nkz;lypd; Kjyhk; gupNrhjidapd; %yk; ngwg;gl;l KbTfs;nkz;lypd; Kjyhk; gupNrhjidapd; %yk; ngwg;gl;l KbTfs;nkz;lypd; Kjyhk; gupNrhjidapd; %yk; ngwg;gl;l KbTfs;

nkz;lypdhy; NkNy nra;ag;gl;l gupNrhjid ed;F Muhag;gl;lJ. ,jpypUe;J jha;j;

jhtuj;jpd; xU ,ay;igf; fl;Lg;gLj;Jtjw;F ahNjDk; xU fhuzpAs;snjdf;

(factor) fz;lwpag;gl;lJ. mJ re; ;jjpre;jjpahff; flj;jg;gLfpd;wJ vdj;

njspTgLj;jpdhu;. ,f;fhuzpia xd;Wf;nfhd;W tpj;jpahrkhd ,uz;L Kiwfspy;

ntspf;fhl;l KbAk; vdTk; tpsf;fk; nfhLj;jhu;. NkNy jug;gl;l cjhuzq;fspy;

guk;giu ,ay;Gfs; flj;jg;gLtijf; fUj;jpy; nfhz;lhy;>

c-k; : caukhdJ

jhtuj;jpd;

gUkd;

Fl;ilahdJ

nkz;lypdhy; tpsf;fkspf;fg;gl;l “fhuzp” vd;Dk; nrhy; jw;fhyg; gpwg;Gupikapaypy;

guk;giuayF (gene) vd miof;fg;gLfpwJ.

vkJ etPd gpwg;Gupikapay; mwptpd; %yk; guk;giuayFfs; fUtpy; cs;s

epw%u;j;jq;fspNy fhzg;gLfpd;wd vd ehk; fz;lwpe;Js;Nshk;. jha;

je;ijaplkpUe;J ngw;Wf; nfhs;sg;gl;l mikg;nghj;j epw%u;j;jq;fisg; gFjpfshfg;

gpupf;f KbAk;. ,jd; xU gFjp xU guk;giuayF vd miof;fg;gLfpwJ.

ahNjDk; ,ay;nghd;iwf; fl;Lg;gLj;Jk; guk;giuayF xU

mikg;nghj;j epw%u;j;jj;jpy; fhzg;gLk;NghJ mijnahj;j mLj;j

epw%u;j;jj;jpy; mg;guk;giuayfpd; khw;Wj; Njhw;wk; fhzg;gLk;. ,it

vjpUUthd guk;giuayFfshFk;.

,jw;fika T = cauk; vdpd;

t    =       Fl;ilahd ,ay;igf; fl;Lg;gLj;Jk;

T >  t vd;git vjpUUf;fshFk;.

mikg;nghj;j epw%u;j;jq;fs; xd;Wf;nfhd;W KOikahf xj;jpUg;gjpy;iy.

Njhw;wj;jpy; kl;Lk; xj;Jf; fhzg;gLk;. ,jw;fika ve;jnthU 2n (,Ukba)

mq;fpapYk; vjpUUf;fs; xU ,ay;igf; fl;Lg;gLj;Jfpd;wd. ,g;guk;giuayFfs;

,t;tpuz;Lk; xU

fhuzpapdhNyNa

fl;Lg;gLj;jg;gLfpd;wJ.

=

=

=

=
T t

fhuzp 1
(factor 1
gene )

cauk;
Kjyh

tJ

Ki
w
,uz;lhtJKiw

Fl;il

,uz;L vjpUUf;fs;

fhuzp 2
(factor 2
gene )

cauk;
Kjyh

tJ

Ki
w
,uz;lhtJKiw

Fl;il

,uz;L vjpUUf;fs;
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,uz;Lk; rkkhd (TT) (tt)  my;yJ khWgl;l (Tt)  vjpUUf;fshff; fhzg;glyhk;.

vjpUUtpd; xU guk;giuayF jhaplkpUe;Jk; kw;iwaJ je;ijaplkpUe;Jk; ngw;Wf;

nfhs;sg;gLk;.

Vw;Wf;nfhs;sg;gl;l FwpaPLfs; %yk; xw;iwf; fyg;Gg; gpwg;ghf;fj;ijVw;Wf;nfhs;sg;gl;l FwpaPLfs; %yk; xw;iwf; fyg;Gg; gpwg;ghf;fj;ijVw;Wf;nfhs;sg;gl;l FwpaPLfs; %yk; xw;iwf; fyg;Gg; gpwg;ghf;fj;ijVw;Wf;nfhs;sg;gl;l FwpaPLfs; %yk; xw;iwf; fyg;Gg; gpwg;ghf;fj;ijVw;Wf;nfhs;sg;gl;l FwpaPLfs; %yk; xw;iwf; fyg;Gg; gpwg;ghf;fj;ijjjjjj; njspTgLj;jy; njspTgLj;jy; njspTgLj;jy; njspTgLj;jy; njspTgLj;jy;

,q;F ahNjDk; xU fhuzpf;fhd (guk;giuayFf;fhf) Mq;fpy vOj;njhd;W

gad;gLj;jg;gLk;. Ml;rpahd ,ay;G Mq;fpyg; NgnuOj;jpYk; gpd;dilthd ,ay;G

Mq;fpyr; rpw;nwOj;jpYk; vOjg;gLk;.

caukhd J}atopr; re;jjpapd; Gzupr;Nrhb TT MFk;.

Fl;ilahd J}atopr; re;jjpapd; Gzupr;Nrhb t t   MFk;.

cauk; J}atop    Fl;il J}atopg; ngw;Nwhu;(2n)

     T   T    t  t

Gzup  T       T             t       t  Gzup (xU Gzupf;F

xU guk;giuayF

khj;jpuk; nry;Yk;)

 F
1
 re;jjp           Tt           Tt              Tt                    Tt

cauk;  cauk; cauk; cauk;

F
1
 , F

1
   re;jjpfSf;;fpilNa fyg;Gg; gpwg;ghf;fk; nra;jy; ( F

1
 re;jjpfspilNa jd;

kfue;jr; Nru;f;ifia Vw;gLj;Jjy;)

             T t                       Tt               F
1
  ngw;Nwhu;

                            T            t                     T          t F
1
  Gzup

       TT           Tt                  Tt          tt F
1
  re;jjp

   cauk;  cauk;   cauk; Fl;il  cauk; : Fl;il tpfpjk; 3 : 1

nkz;lypdhy; rku;g;gpf;fg;gl;l tpjpf;fika Nkw;Fwpg;gpl;l KbTf;F tuKbAk;.

nkz;lypd; Kjyhk; tpjp (jdpg;gLj;Jif tpjp)nkz;lypd; Kjyhk; tpjp (jdpg;gLj;Jif tpjp)nkz;lypd; Kjyhk; tpjp (jdpg;gLj;Jif tpjp)nkz;lypd; Kjyhk; tpjp (jdpg;gLj;Jif tpjp)nkz;lypd; Kjyhk; tpjp (jdpg;gLj;Jif tpjp)

1. mq;fpfspd; ,ay;Gfs; jPu;khdpf;fg;gLtJ Ez;zpa tbtpy; mike;j tpNrbj;j

fhuzpfs; %ykhFk;. ,e;Ez;zpa fhuzpfs; ngw;NwhuplkpUe;J vr;rq;fSf;Fg;

Gzupfs; %yk; flj;jg;gLk;. vr;rq;fspDs; ngw;NwhuplkpUe;J

ngw;Wf; nfhz;l Ez;zpa fhuzpfs; fyg;gjpy;iy.

2. Gzupahf;fj;jpd;NghJ ,e;Ez;;zpa fhuzpfs; gpupe;J ntt;Ntwhd GzupfspDs;

nry;Yk;.
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Njhw;wtikg;Gk; gpwg;Gupikaikg;Gk;Njhw;wtikg;Gk; gpwg;Gupikaikg;Gk;Njhw;wtikg;Gk; gpwg;Gupikaikg;Gk;Njhw;wtikg;Gk; gpwg;Gupikaikg;Gk;Njhw;wtikg;Gk; gpwg;Gupikaikg;Gk;

mq;fpnahd;wpd; guk;giuayfpd; %yk; ntspf;fhl;;lf;$ba ,ay;G  Njhw;w mikg;G

vdg;gLk;. Njhw;w mikg;G cUthjw;F xd;W my;yJ mjw;F Nkw;gl;l

guk;giuaikg;Gfs; fhzg;gLjy; Ntz;Lk;.

TT - caukhd ,ay;G Tt  - caukhd ,ay;G

TT, Tt vd;Dk; ,U re;ju;g;gq;fspy; vjpUUf;fs; khWgl;Lf; fhzg;gl;lhYk; Njhw;w

mikg;G khWgLtjpy;iy. ahNjDk; vjpUUf;fs; mike;Js;s Kiw

Njhw;wtikg;ig ntspf;fhz;gpg;gJ gpwg;Gupik mikg;Ggpwg;Gupik mikg;Ggpwg;Gupik mikg;Ggpwg;Gupik mikg;Ggpwg;Gupik mikg;G vdg;gLk;.

Xupd Gzup> gy;ypd GzupXupd Gzup> gy;ypd GzupXupd Gzup> gy;ypd GzupXupd Gzup> gy;ypd GzupXupd Gzup> gy;ypd Gzup

NkNy Fwpg;gplg;gl;l Kjy; ngw;Nwhu;fspd; vjpUUf;fspd; guk;giuayFfs; xj;Jf;

fhzg;gLfpd;wd. c-k; : (TT), (tt)  ,e;epiy Xupd Gzupj;jd;ik vdg;gLk;.

F
1 
 guk;giuapy; jhtuq;fspy; vjpUUf;fspy; guk;giuayFfs; khWgl;Lf;

fhzg;gLfpd;wd. ,it epw%u;j;jq;fspy; mike;Js;s ,lk;; xj;Jf; fhzg;gl;lhYk;

guk;giuapay;G khWgl;ljhFk;. ,t;thW guk;giuayFfs; mike;jpUg;gjhy; gy;ypd

Gzupj;jd;ik vd miof;fg;gLk;. cjh : Tt

Ml;rpahd vjpUUf;fs;> gpd;dilthd vjpUUf;fs;Ml;rpahd vjpUUf;fs;> gpd;dilthd vjpUUf;fs;Ml;rpahd vjpUUf;fs;> gpd;dilthd vjpUUf;fs;Ml;rpahd vjpUUf;fs;> gpd;dilthd vjpUUf;fs;Ml;rpahd vjpUUf;fs;> gpd;dilthd vjpUUf;fs;

mikg;nghj;j epw%u;j;jq;fspy; xd;wpy; cs;s vjpUUg; guk;giuayF kw;iwa

vjpUUg; guk;giuayfpd; nraw;ghl;ilf; fl;Lg;gLj;Jkhapd; mg;guk;giuayF

Ml;rpahd guk;giuayF vdg;gLk;. c-k;: TT ,y; T guk;giuayF Ml;rpahdJ.

mt;thNw> Ml;rpahd vjpUUtpd; nraw;ghl;bdhy; ntspf;fhl;lg;glhj ,ay;Gila

vjpUU> gpd;dilthd guk;giuayF vdg;gLk;.

TT -  Ml;rpahd Xupdg; Gzup

Tt  - Ml;rpahd gy;ypdg; Gzup

tt    -  gpd;dilthd Xupdg; Gzup

xw;iwf; fyg;Gg; gpwg;ghf;fk;xw;iwf; fyg;Gg; gpwg;ghf;fk;xw;iwf; fyg;Gg; gpwg;ghf;fk;xw;iwf; fyg;Gg; gpwg;ghf;fk;xw;iwf; fyg;Gg; gpwg;ghf;fk;

ahNjDk; xU ,ay;G khj;jpuk; jiyKiwAupikailtij Muha;tjw;fhd fyg;Gg;

gpwg;ghf;fkhFk;.

,ul;ilf; fyg;Gg; gpwg;ghf;fk;,ul;ilf; fyg;Gg; gpwg;ghf;fk;,ul;ilf; fyg;Gg; gpwg;ghf;fk;,ul;ilf; fyg;Gg; gpwg;ghf;fk;,ul;ilf; fyg;Gg; gpwg;ghf;fk;

gy ,ay;Gfs; jiyKiwAupikailtij Muha;tjw;fhd fyg;Gg; gpwg;ghf;fkhFk;.

nkz;lypd; ,uz;lhtJ gupNrhjidnkz;lypd; ,uz;lhtJ gupNrhjidnkz;lypd; ,uz;lhtJ gupNrhjidnkz;lypd; ,uz;lhtJ gupNrhjidnkz;lypd; ,uz;lhtJ gupNrhjid

,q;F nkz;lypdhy; gl;lhzpj; jhtuj;jpd; ,uz;L ,ay;Gfs; jiyKiwAupikailtJ

tpsf;fg;gLk;.

c-k; : 1. jhtuj;jpd; cauk; - cauk;> fl;il

2. gl;lhzf; fliy new;W - gr;irepw new;W> kQ;rs; epw new;W

cjhuzk;

01.tl;l tbthdJk; kQ;rs; epwq; nfhz;lJkhd gl;lhzpf; fliyg; Ngjk;

02.RUf;fq;fs; nfhz;lJk; gr;ir epwkhdJkhd gl;lhzpf; fliyg; Ngjk;



374

caukhd$gr;ir new;W    fl;ilahd$kQ;rs; epw new;W

J}atop J}atop

fyg;Gg; gpwg;ghf;fk;

    Kjyhk; re;jjpapy; vy;yhj;

  jhtuq;fspYk; caukhd> kQ;rs;

    epw new;Wf;fs; fhzg;gly;

jd;kfue;jr; Nru;f;iff;F ,lkspj;jy;

 ngwg;gLk; tpj;Jf;fis eLjy;

,uz;lhtJ re;jjp

caukhd> gr;irepw caukhd kQ;rs; Fl;ilahd> gr;irepw Fl;ilahd>

new;W nfhz;l epw new;W new;W nfhz;l       kQ;rs; epw new;W

jhtuq;fs; nfhz;l jhtuq;fs; nfhz;l jhtuq;fs;

jhtuq;fs;

315              108      101                         32

  ,q;F jhtuj;jpd; cauk;> new;Wf;fspd; epwk; vd;Dk; ,uz;L ,ay;Gfisj;

jdpj;jdpahff; fUjpdhy; Ml;rpahd> gpd;dilthd ,ay;Gfs; 3 : 1 vd;Dk;

tpfpjj;jpy; gpupe;jpUg;gijf; fhzyhk;.

jhtuj;jpd; cauk;> new;wpd; epwk; vd;gtw;iwf; fUJk;NghJ F
2 
 guk;giuapy; 556

tpj;Jf;fs; Kisj;;j NghJ ngwg;gl;l jhtuq;fspd; ,ay;Gfs;> vz;zpf;iffisg;

ghu;g;Nghk;.

jhtuj;jpd; ,ay;G  vz;zpf;if  rjtPjk;  tpfpjk;jhtuj;jpd; ,ay;G  vz;zpf;if  rjtPjk;  tpfpjk;jhtuj;jpd; ,ay;G  vz;zpf;if  rjtPjk;  tpfpjk;jhtuj;jpd; ,ay;G  vz;zpf;if  rjtPjk;  tpfpjk;jhtuj;jpd; ,ay;G  vz;zpf;if  rjtPjk;  tpfpjk;

caukhd - gr;ir 315 56'66 9

caukhd - kQ;rs; 108 19'42 3

Fl;ilahd - gr;ir 101 18'16 3

Fl;ilahd - kQ;rs; 32 5'76 1

,jidf; FwpaPl;bidg; gad;gLj;jp tpsf;f KbAk;.

TTGG x ttgg P
1

            TG   tg P
1 
 Gzupfs;

         Tgtg F
1  
 100%  gr;ir epwkhd new;Wf; nfhz;l caukhd jhtuq;fs;;
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gpd;du;> nkz;ly; F
1 
 jhtuq;fs; ,uz;ilf; fyg;Gg; gpwg;ghf;fk; nra;jhu;.

,jd;%yk; xd;Wf;nfhd;W NtWgl;l Njhw;wtikg;Gf; nfhz;l jhtuq;fs; fpilf;fg;

ngw;wd. Njhw;w mikg;G tpfpjk; 9 ( 3 ( 3 ( 1 Mff; fhzg;gl;lJ.

Tt   Gg x Tt   Gg    F
1       

ngw;Nwhu;

TG     Tg      tG      tg        //       Tg      Tg      tG      tg F
1  
Gzupfs;

  TG  Tg tG tg

       TG TTGG TTGg TtGG TtGg

     Tg TTGg TTgg TtGg Ttgg

       tG TtGG TtGg ttGG ttGg

    tg TtGg Ttgg ttGg ttgg

   caukhd gr;ir epw

  new;Wf; nfhz;l jhtuk;: caukhd$( Fl;ilahd$(  Fl;ilahd$kQ;rs;

kQ;rs; gr;ir

9 (      3 ( 3 ( 1

F
1
 jhtuq;fs; Gzupfisj; Njhw;Wtpf;Fk;NghJ ahNjDk; ,ay;igf;

fl;Lg;gLj;Jtjw;Fupa vjpUUg; guk;ggiuaynfhd;W RahjPdkhf NtW ahNjDk;

,ay;igf; fl;Lg;gLj;Jk; guk;giuaynfhd;Wld; Gzupfspy; Nru;tjhy; khj;jpuNk

,t;thwhd tpfpjk; fpilf;Fk;.

F
1 
jhtuq;fs; %yk; Gzupfs; Njhw;Wtpf;Fk;NghJ ,ay;Gfspuz;Lf;fhd vjpUUf;fs;

,uz;L (TG) xd;whfTk; vjpUUf;fs; ,uz;L (tg) xd;whfTk; nry;fpd;wdntdpd;>

,uz;L tpjkhd guk;giuayFfNs Njhd;w KbAkhjyhy; Nkw;gb ngWNgW

fpilf;fkhl;lhJ.

ntt;NtWgl;l ,ay;Gfisf; fl;Lg;gLj;Jk; guk;giuayFfs;> GzupfSl;

nry;Yk;NghJ (njhFg;gpd;NghJ) mit xd;Wf;nfhd;W RahjPdkhfj; njhopw;gLk;

vd ,Wjpahf KbT nra;ayhk;.

nkz;lypd; ,uz;lhtJ tpjp (RahjPdkhd njhFg;G tpjp)nkz;lypd; ,uz;lhtJ tpjp (RahjPdkhd njhFg;G tpjp)nkz;lypd; ,uz;lhtJ tpjp (RahjPdkhd njhFg;G tpjp)nkz;lypd; ,uz;lhtJ tpjp (RahjPdkhd njhFg;G tpjp)nkz;lypd; ,uz;lhtJ tpjp (RahjPdkhd njhFg;G tpjp)

Gzupfs; Njhd;Wk;NghJ mq;fpfspd; ahNjDk; ,ay;G kPJ nry;thf;Fr; nrYj;Jk;

fhuzpr; NrhbfSs; VNjDk; xd;W GzupAld; Nru ,lKz;L. ,uz;L Gzupfs;

fUf;fl;Lk;NghJ ntt;NtWgl;l fhuzpr; Nrhbnahd;wpd; ahNjDk; xU fhuzpAld;

RahjPdkhf xd;W NrUk;.
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1888 ,y; nkz;ly; ,g;gupNrhjid njhlu;ghd  mwpf;ifia ntspapl;lhu;.

vdpDk;> mjd;ghy; 1900Mk; Mz;bNyNa VidNahuJ ftdk; <u;f;fg;gl;Lg;

gpwg;Gupikapaypd; je;ij vDk; nfsutg; ngau; toq;fg;gl;lNghJk; mg;ngUikia

mDgtpf;Fk; ghf;fpak; mtUf;Ff; fpilf;ftpy;iy. fhuzk; mf;nfsutg; ngau;

#l;lg;gl;l Kd;dNu mtu; ,t;Tyif tpl;Lg; gpupe;J tpl;lhu;.

guk;giuayFfspd; mikTguk;giuayFfspd; mikTguk;giuayFfspd; mikTguk;giuayFfspd; mikTguk;giuayFfspd; mikT

xOq;fike;j fUitf; nfhz;l mq;fpfspd; fyq;fspd; fUtpy; epw%u;j;jq;fs;

(Chromosomes)  vDk; mikg;Gf;fs; cs;sd. ahNjDk; Fwpj;j mq;fp ,dj;jpy;

kpf xOq;fhfTk;> rpf;fyhd tiffspy; xOq;fike;j Nfhl;L tbtKila xU

Fwpj;j vz;zpf;ifapy; epw%u;j;jq;fs; fhzg;gLk;.

cjhuzk; : new;jhtuf; fynkhd;wpy; : 24 epw%u;j;jq;fs;

  kdpjf; fynkhd;wpy; : 46 epw%u;j;jq;fs;

epw%u;j;jq;fs; kpf ePz;l DNA (Deoxy ribo Nuclic Acid)  %yf;$WfshFk;. mjpy;

mq;fpfspd; jiyKiw ,ay;Gfisj; jPu;khdpf;Fk; rkpf;iQfs; ngUe;njhifahdit

mlq;fpAs;sd. mr;rkpf;iQfisf; nfhz;l rpwpa gpuNjrq;fs; guk;giu myFfs;

([Pd; - Gene) vdg;gLk;.

jhtu ,dtpUj;jp (gpwg;ghf;fk;)jhtu ,dtpUj;jp (gpwg;ghf;fk;)jhtu ,dtpUj;jp (gpwg;ghf;fk;)jhtu ,dtpUj;jp (gpwg;ghf;fk;)jhtu ,dtpUj;jp (gpwg;ghf;fk;)

gapu; cw;gj;jp ,yf;Ffis miltjw;fhf ahNjDk; jhtuf; Fbj;njhifapDs;

Gjpa jiyKiwAupikf; fl;likg;nghd;iw (jiyKiwAupik khwiy)

Vw;gLj;JjYk; mjhtJ khwiy Vw;gLj;jYk; mjd;%yk; rhjfkhd

jiyKiwAupik mikg;igf; nfhz;l jhtuq;fisj; njupTnra;J nfhs;tJNk

jhtu ,dtpUj;jp vdg;gLk;.

jhtu ,dtpUj;jpapd; mtrpaKk; Fwpf;Nfhs;fSk;jhtu ,dtpUj;jpapd; mtrpaKk; Fwpf;Nfhs;fSk;jhtu ,dtpUj;jpapd; mtrpaKk; Fwpf;Nfhs;fSk;jhtu ,dtpUj;jpapd; mtrpaKk; Fwpf;Nfhs;fSk;jhtu ,dtpUj;jpapd; mtrpaKk; Fwpf;Nfhs;fSk;

• rdj;njhif mjpfupf;Fk; tPjj;Jf;Nfw;g mtu;fsJ Njitfis epiwT

nra;tjw;Fg; NghJkhd msT czTg; nghUs;fisAk;> ifj;njhopy;

%yg;nghUs;fshfg; gad;gLk; tptrha cw;gj;jpfisAk; toq;FtJ

gpur;rpidahf cs;sJ.

gapu; cw;gj;jpia mjpfupg;gjw;fhf> gapu;nra;Ak; epyj;jpd; msT mjpfupf;fg;gLtjhy;

gapu;r;nra;iff;Nfw;w epyj;jpd; msT tiuaiwg;gl;Ls;sJ. vdNt>gapu;

tpisjpwid Nkk;gLj;JtJ njhlu;ghff; ftdk; nrYj;jg;gl;L tUfpd;wJ.

vdpDk;> caupa gapu;r; nra;if Kiwfisg; gad;gLj;jpg; gapupd; ,aysT

tpisr;ry; kl;lk; tiuapNyNa gapu;tpisr;iy mjpfupf;f KbAk;. vdNt

gapupd; tpisr;ry; ,aysit Nkk;gLj;Jtjw;fhfj; jhtu ,dtpUj;jp ,d;wpaik

ahjjhf cs;sJ. mj;NjhL gpd;tUk; Fwpf;Nfhs;fis miltjw;fhfTk;

jhtu ,dtpUj;jp elj;jg;gLfpd;wJ.

• Kd;Ndw;Wj;Jld; $lNt> kdpjdpd; czTf;NfhyKk; NjitfSk; khw;wkile;J

nry;Yk;. ,t;thwhf khw;wkilAk; NjitfSf;Fg; nghUj;jkhdthW gapu;fSk;

khw;wkiljy; Ntz;Lk;. gapu;fspd; Gujr; rjtPjj;ijAk; nfhOg;Gr; rjtPjj;ijAk;

Nkk;gLj;j Ntz;Lk;. ,jw;fhf ,dtpUj;jp Kiwfisg; gad;gLj;j Ntz;Lk;.

cjhuzkhf 80 Mz;Lfshf ,dtpUj;jp nra;j gpd;du;> Nrhsj;jpd; nfhOg;Gr;

rjtPjk; 4.5% ,ypUe;J 18.2% tiuapy; mjpfupf;fg;gl;Ls;sJ.
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• Neha;fs;> gPilfs; fl;Lg;ghl;Lf;F kpfg;nghUj;jkhd Kiw gapu;fspy;

mtw;Wf;fhd vjpu;g;Gj;jd;ikia Vw;gLj;JtjhFk;. mjw;fhf gapu;fshfr; nra;if

gz;zg; glhj jhtuq;fspy; fhzg;gLk; vjpu;g;Gj;jd;ikAila guk;giu

myFfis cau; tpisr;ry; jUk; gapu;fSs; GFj;jy; Ntz;Lk;. ,jw;F

,dtpUj;jp Kf;fpakhdJ.

• tpisnghUspd; juj;ij Nkk;gLj;Jtjw;fhfTk; jhtu ,dtpUj;jp

Nkw;nfhs;sg;gLk;. goq;fspd; Rit> tbtk;> epwk; Nghd;wtw;iw

khw;wpaikg;gjhy; mtw;Wf;fhd Nfs;tp mjpfupf;Fk;.

• ghjfkhd #oy;epiyikfisr; rfpf;fj;jf;f jd;ikia Vw;gLj;Jtjw;fhfTk;

,dtpUj;jp Kf;fpakhf mikfpd;wJ. Fwpg;ghf ePu;j;jl;Lg;ghl;ilr; rfpf;fj;jf;f

gapu;g;Ngjq;fisj; Njhw;Wtpj;jy; rkfhyj; Njitahf cs;sJ.

     8.2 jhtu ,dtpUj;jp Kiwfs;8.2 jhtu ,dtpUj;jp Kiwfs;8.2 jhtu ,dtpUj;jp Kiwfs;8.2 jhtu ,dtpUj;jp Kiwfs;8.2 jhtu ,dtpUj;jp Kiwfs;

jhtu ,dtpUj;jp vd;why; vd;d> jhtu ,dtpUj;jp Vd; mtrpakhfpd;wJ vd;gd

Fwpj;Jk;> mjd; Nehf;fq;fs; Fwpj;Jk; Kjyhk; cg mj;jpahaj;jpy; fye;Jiuahlg;

gl;Ls;sJ. ,e;j cg mj;jpahaj;jpy;; jhtu ,dtpUj;jp Kiwfs; gw;wp Nehf;FNthk;.

jhtu ,dtpUj;jp mbg;gilf; Nfhl;ghLfs;jhtu ,dtpUj;jp mbg;gilf; Nfhl;ghLfs;jhtu ,dtpUj;jp mbg;gilf; Nfhl;ghLfs;jhtu ,dtpUj;jp mbg;gilf; Nfhl;ghLfs;jhtu ,dtpUj;jp mbg;gilf; Nfhl;ghLfs;

jiyKiwAupik khwy;fisf; nfhz;l gapu;nra;epyq;fspypUe;J rpwe;j

jhtuq;fisj; njupTnra;J nfhs;sNy Kw;fhyj;jpy; ifahsg;gl;l KiwahFk;.

,J Nju;T vd miof;fg;gl;lJ. fyg;gw;w tupirj; Nju;T> rpwg;G Njhw;wj; Nju;T

Nghd;w gy;NtW Kiwfs; ,jw;fhfg; gad;gLj;jg;gl;ld.

vdpDk;> jw;NghJ gapu;nra;ag;gLk; Ngjq;fspd; vz;zpf;if tiuaiwg;gl;ljhfTk;>

capu;g;gy;tifik ghjpf;fg;gl;Lk; fhzg;gLfpd;wikahy; jw;NghJ fsj;jpy;

fhzg;gLk; jiyKiwAupik khwy; NghJkhdjy;y. vdNt> Kjypy;

jiyKiwAupik khwiy Vw;gLj;Jjy; Ntz;Lk;. mjw;fhfg; gpd;gw;wg;gLfpd;w

Kiwfs; tUkhW.

1. fyg;Gg; gpwg;ghf;fk;

2. tpfhug; gpwg;ghf;fk;

3. guk;giuayFj; njhopDl;gtpay; (capu;j; njhopDl;gtpay;)

Nju;TNju;TNju;TNju;TNju;T

Nju;T gw;wp Muha Kd;du; mq;fpfspd; ,dtpUj;jp Kiwfisr; RUf;fkhf Nehf;FNthk;.

mq;fpfspd; ,dtpUj;jp Kiwfs; gpujhdkhf ,uz;L tifg;gLk;. mfg;gpwg;ghf;fk;>

fyg;Gg;gpwg;ghf;fk; vd;gitNa mitahFk;. mfg;gpwg;ghf;fk; vd;gJ kpf neUq;fpa

cwTj;njhlu;Gila mq;fpfSld; fyj;jy; MFk;. ,jw;fikaf; fUf;fl;ly; %yk;

fpilf;Fk; mq;fpfs; jw;fUf;fl;ly; %yk; ngwg;gLk; mq;fpfshFk;.

mfg;g pwg ;ghf ;fj ;jpd;NghJ mq;fpfspd; ghjfkhd ,ay;Gfs; ntspf ;

nfhzug;gLtNjhL> gad;kpf;f ,ay;Gfs; Fiwtilfpd;wik gz;ilf; fhyk;

Kjy; mwpag;gl;l xU tplakhFk;. mfg;gpwg;ghf;fj;jpd;NghJ ,ay;Gfs;

FiwtiljyhdJ mfg;gpwg;ghf;f tPo;r;rp vdg;gLk;.
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NfhJikj; jhtuj;ijr; rpy re;jjpfs; tiu mfg;gpwg;ghf;fj;Jf;F cl;gLj;Jtjhy;>

jhtuq;fspd; gUkd; Fiwtilfpd;wikAk;> tpisr;ry; Fiwtilfpd;wikAk;

mwpag;gl;Ls;sJ. mfg;gpwg;ghf;fj;jpd;NghJ vr;rq;fSf;fpilNa ghjfkhd ,ay;Gfs;

ntspg;gLtjw;Ff; fhuzk;> mfg;gpwg;ghf;fj;jpd;NghJ gpd;dilthd guk;giuayFfs;

xj;jGzupahjyhFk; vdf; fUjg;gLfpd;wJ.

cjhuzkhf Aa vDk; gy;ypdg; Gzupfspd; mfg;gpwg;ghf;fj;jpd;NghJ vy;yhr;

re;jjpfspYk; Aa gy;ypdg; Gzupfspd; vz;zpf;if ghjpahff; FiwtiltNjhL

AA kw;Wk; aa xj;j Gzup mq;fpfspd; vz;zpf;if gbg;gbahf mjpfupf;Fk;.

jhtuq;fspd; Nju;T ,dtpUj;jpapd; NghJ

,lk;ngWtJ> gad;kpf;f ,ay;Gfspy;

khwiyf ; nfhz;l jhtuf ;Fbj ;

njhifa py pUe ;J > ,ay ;Gfisj ;

Njitahd mst py ;  nfhz ;l

jhtuq;fisg; ngw;Nwhu;j; jhtuq;fisj;

nju pT nra ;a ,lks pj ;Jf ;

fyg;Gg;gpwg;ghf;fj;ijj; jtpu;g;gjhFk;.

mg;NghJ xj;j Gzup Ml;rpAila

guk;giuayF topfspd; vz;zpf;if

mjpfupf;Fk;. ,ay;G Nkk;ghlile;j vr;rr;

re;jjpnahd;W fpilf;Fk; mt;ntr;rr;

re;jjpiaf;nfhz;L mLj;j re;jjp

ngwg;gLk;. ,t;thwhf ,ay;Gfs; caupa

kl ;lj ;ij milAk ;tiu re ;jj p

re;jjpahfr; nraw;ifj; Nju;it elhj;jp

,dtpUj;jp Nkw;nfhs;sg;gLk;.

Nju;T ,uz;L Kiwfspy; elj;jg;gLk;

1. J}a topj; Nju;T (Pure line Selection)

2. rpwg;Gj; Njhw;w Nju;T (Mass Slection)

J}atopj; Nju;TJ}atopj; Nju;TJ}atopj; Nju;TJ}atopj; Nju;TJ}atopj; Nju;T

Muk;gf ; Fbj;njhifj; jhtuq;

fspypUe;J Njitahd ,ay;Gfisf;

nfhz;l tpj;Jf;fs; ngwg;gLk;.

k
Pb
w
d
;

Muk;gf;

Fbj;njhif

n
j
u
pT

 
n
r
a
;a
g
;g
l
;l

n
g
w
;N
w
uu
;f
s
pd
; v
z
;z
pf
;i
f

Fbj;njhif

,il
,ay;G njupT nra;ag;gl;l

ngw;Nwuu;fspd; ,il

tiuG 8.1 : Nju;T tpj;jpahrk;tiuG 8.1 : Nju;T tpj;jpahrk;tiuG 8.1 : Nju;T tpj;jpahrk;tiuG 8.1 : Nju;T tpj;jpahrk;tiuG 8.1 : Nju;T tpj;jpahrk;

k
Pb
w
d
;

k
Pb
w
d
;

k
Pb
w
d
;

,ay;Gfs;

,ay;Gfs;

,ay;Gfs;

Muk;gf;

Fbj;njhif

,il

nju pT nra ;ag ; gl ; l

ngw;Nwhu;fspd; ,il

njupT nra;ag;gl;l

ngw;Nwhu;fspd; ,il

tiuG 8.2 Nju;it elj;Jk; tpjk;

A B

A B

jd;kfue;jr;

    Nru;f;if

F1 re;jjp

mad;kfue;jr;

   Nru;f;if

F1 re;jjp
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(cjhuzk; A, B) mtw;Wf;fpilNa jd;kfue;jr; Nru;f;ifia elhj;jp> rpy re;jjpfs;

Kd;ndLj;Jr; nry;yg;gLk;. Neha;fs;> G+r;rpfs; Nghd;w ghjfkhd mq;fpfs; mlq;Ffpd;w

#oy; epiyikfSf;Fk; mj;jhtuq;fis cw;gj;jp> Njitahd ,ay;Gfisf;

nfhz;l ey;y rfpg;Gj; jd;ikAila topahdJ Gjpa Ngjkhfj; njupT nra;ag;gLk;.

,t;thW Nju;T nra;Ak; re;jjp xU J}a topahFk;. J}a topnahd;wpypUe;J

ngWk; jhtuq;fspy; Njitahd ,ay;GfSf;Fupa vjpUUf;fs; Xupd GzupfshFk;.

J}a topj;Nju;T Kiw jd;kfue;jr; Nru;f;if epfOk; jhtuq;fSf;Fg; nghUj;jkhdJ.

rpwg;Gj; Njhw;wj; Nju;Trpwg;Gj; Njhw;wj; Nju;Trpwg;Gj; Njhw;wj; Nju;Trpwg;Gj; Njhw;wj; Nju;Trpwg;Gj; Njhw;wj; Nju;T

gue;j khwiyf; fhl;Lk; ghupa jhtuf;

Fbj;njhifnahd;wpypUe;J vjpu;ghu;f;fg;gLk;

,ay;igf; fhl;Lk; rpy jhtuq;fspd; (A, B, C, D)

tpj;Jf;fs; xd;whff; fyf;fg;gl;Lr; nra;if

gz;zg;gLk;. mjd;%yk; fpilf;Fk; jhtuq;fspy;

Njitahd ,ay;Gfis ed;F fhl ;Lk ;

jhtuq;fspd; (E, F)  tpj;Jf;fis kPz;Lk; fye;J

nra;if gz;zg;gLk;. ,t;thwhfr; rpy re;jjpfs;

nra;if gz;Ztjhy; Njitahd ,ay;igj;

njhlu;r;rpahff; nfhz;l jhtuq;fs; njupT

nra;ag;gLk;.

Nju;T%yk; jhtuq;fis Nkk;gLj;JtJ
,yFthdJ. mjw;fhfj; njhopDl;g mwpT
Njitg;gLtJ FiwT. vdpDk;> rpy
re;jjpfs; fle;j gpd;du; ,ay;Gfs; ,dp
NkYk; tpUj;jpailahj xU epiy Njhd;Wk;.
,ay;G ,dpAk; tpUj;jpailahj ,g;gUtk;
Nju;T khwh epiy vdg;gLk;. ,e;epiyia mile;j gpd;du; njhlu;e;Jk; ,ay;ig
Nkk;gLj;Jtjhapd; fyg;Gg;gpwg;ghf;fk; nra;jy; Ntz;Lk;.

fyg;Gg; gpwg;ghf;fk;fyg;Gg; gpwg;ghf;fk;fyg;Gg; gpwg;ghf;fk;fyg;Gg; gpwg;ghf;fk;fyg;Gg; gpwg;ghf;fk;
xd;Wf;nfhd;W NtWgl;l guk;giuayFf; fl;likg;igf; nfhz;l ,uz;L
jhtuq;fSf;fpilNaahd mad; kfue;jr; Nru;f;if %yk; vr;rq;fisg; ngWjNy
jhtuf; fyg;Gg; gpwg;ghf;fk; vdg;gLfpwJ. mjhtJ jhtuq;fspd; ntt;NtWgl;l
mfg;gpwg;ghf;f topfSf;fpilapyhd fyg;ghFk;. jha;j;jhtuk;> je;ijj; jhtuk;
Mfpa ,uz;bdJk; rpwe;j ,ay;Gfis vr;rq;fSf;F toq;FtNj ,jd;%yk;
vjpu;ghu;f;fg;gLtjhFk;. ,uz;L ,dq;fisr; Nru;e;j ,uz;L jhtuq;fSf;F
,ilapNyh my;yJ xNu ,dj;jpd; ,uz;L Ngjq;fSf;fpilapNyh fyg;Gg;
gpwg;ghf;fj;ijr; nra;ayhk;. ,t;thwhff; fpilf;Fk; vr;rq;fs; fyg;gpdj;;
jhtuq;fshFk;. fyg;Gg; gpwg;ghf;fj;Jf;fhfg; gad;gLj;Jk; jha;j;jhtuKk;> je;ijj;
jhtuKk; fyg;Gg;gpwg;ghf;fj;jpdhy; vjpu;ghu;f;fg;gLk; ,ay;Gfspd; XupdGzup
jd;ikAilitahf ,Uj;jy; Ntz;Lk;.

F
1
 re;jjp

tpj;Jf;fisf; fye;J gapupLjy;

tpj;Jf;fisf; fye;J gapupLjy;

tiuG 8.3 : Nju;T khwhepiytiuG 8.3 : Nju;T khwhepiytiuG 8.3 : Nju;T khwhepiytiuG 8.3 : Nju;T khwhepiytiuG 8.3 : Nju;T khwhepiy

Kjyhk; Nju;T

,uz;lhe; Nju;T

f y g ; G g ;

gpwg;ghf;fk;,
a
y
;g
pd
; 
m
s
T

fyg;Gg; gpwg;ghf;fk;
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cjh : ngw;Nwhu; AAbb aaBB

   Gzupfs; Ab aB

vr;rq;fs; (F
1 
 re;jjp) AaBb

fyg;Gg; gpwg;ghf;fj;jpd;NghJ Njhd;Wk; F
1 
 re;jjp> ngw;Nwhu;j; jhtuq;fspYk;

ghu;f;fr; rpwg;ghd ,ay;ig ntspfhl;Lk;.

,t;thwhd gaDs;s ,ay;Gfspd; tpUj;jp (fyg;G tPupak;)> fyg;Gg; gpwg;G cud;

^Hybrid Vigour& vd miof;fg;gLk;. cz;Kf ,df;fyg;gpd;NghJ ,jw;F vjpuhd

epfo;T Njhd;WfpwJ. capupfspd; gy guk;giuf;F ,t;thW cz;Kff; fyg;gpy;

(mfg;gpwg;ghf;fk;) <Lgl;lhy;> epw%u;j;jj;jpy; vy;yh mikTfSk; Xupdkhfpd;wd.

,t;tikTfspy; Ml;rpahd Xupdg;GzupahfTk; rpy gpd;dilthd Xupdg;GzupahfTk;

fhzg;gLk;. xU guk;giu Ml;rpahd XupdGzup nfhz;l mikTfSk;> mLj;j

guk;giu gpd;dilthd Xupdg;Gzup nfhz;l mikTfSk; fhzg;glyhk;.

,t;tpuz;L guk;giufisAk; fyg;Gg; gpwg;ghf;fk; nra;Ak;NghJ vy;yh mikTfSk;

gy;ypdg;Gzup mikg;igg; ngWfpd;wd. ,t;nty;yh mikTfSk; Ml;rpahd

guk;giuayFfshff; fhzg;gLtjhy; mfg; gpwg;ghf;f topfs; ,uz;bYk; ghu;f;f

cau; tPupak; nfhz;l ,ay;Gfs; Njhd;Wfpd;wd. ,t;thW fyg;Gg;; gpwg;G cud;

Njhd;WtJ ,t;thwhd fyg;Gg; gpwg;ghf;fj;jpd; %yNkahFk;.

F
1 
re;jjpapy; fyg;Gg; gpwg;G cud; Njhd;wpa NghjpYk; F

2 
 , F

3 
re;jjpfspy; gbg;gbahf

mt;tpay;G Fd;Wk;. NfhJikj; jhtuj;jpd;> fyg;Gg;gpwg;Gj; jhtuq;fspy; 68.8

Gry; tpisr;ry; fpilj;jNjhL> F
2 
 re;jjpapy; mJ 44.2 Gryhff; Fiwtile;jJk;

gjpthfpAs;sJ. ,t;thwhfr; re;jjp re;jjpahf mq;fpfspd; fyg;Gg; gpwg;G cud;

Fiwtiltjw;Ff; fhuzk; mfg;gpwg;ghf;fj;jpd;NghJ ,ay;Gk;> njhlu;r;rpahd

topfspy; gy;ypd Gzupahjy; gbg;gbahff; Fiwtile;J> Xupdg; Gzupahjy;

gbg;gbahf mjpfupg;gJkhFk;.

fyg;gpdj; jhtuq;fspd; tPupaj;ijf; fhl;Lk; ,ay;G> mfg;gpwg;ghf;fj;jpd;NghJ

(cz;Kff; fyg;G) gbg;gbahf eyptiltjhy;> tpj;Jf;fshy; ,dg;ngUf;fg;gLk;

jhtuq;fspy; ,t;tPupaj;ijr; re;jjp re;jjpahfg; Ngzptu KbahJ. vdNt>

njhlu;r;rpahff; fyg;gpd tpj;Jf;fis toq;Fk; epiyaq;fs; fhzg;gLjy;

mtrpakhFk;. fyg;Gg; gpwg;ghf;fk; %yk; ngwg;gl;l gapu;fSf;fhd rpy cjhuzq;fs;

BG 380 new;Ngjk; SM 164 fj;jupg; Ngjk;

MI 1 kpsfha;g; Ngjk; gj;uh Nrhsg; Ngjk;

fyg;gpd tpj;Jf;fis cw;gj;jp nra;jy;fyg;gpd tpj;Jf;fis cw;gj;jp nra;jy;fyg;gpd tpj;Jf;fis cw;gj;jp nra;jy;fyg;gpd tpj;Jf;fis cw;gj;jp nra;jy;fyg;gpd tpj;Jf;fis cw;gj;jp nra;jy;

fyg;gpd tpj;Jf;fs; vdg;gLgit fyg;Gf;Fs;shFk; jha;> je;ijj; jhtuq;fspy;

Njhd;Wk; mjhtJ KjyhtJ re;jjp (First Generation) mjhtJ F
1 
 re;jjp

tpj;Jf;fshFk;. ,t;tpj;Jf;fspy; fyg;G cud; fhzg;gLk;. tzpff; fk;gdpfspdhy;

gy;NtW fyg;gpd tpj;Jf;fs; tptrhapfSf;F tpw;gid nra;ag;gLfpwJ. vdpDk;>

F
1 
 re;jjpj; jhtuq;fspy; Njhd;Wk; tpj;Jf;fs; vy;yhNk> mjhtJ 100%  jha;

je;ijaupd; ,ay;Gfisf; fhl;Ltjpy;iy. mLj;jLj;j re;jjpfspy; F
1 
,y; fhzg;gl;l

,ay;Gfs; NkYk; FiwtilAk;.
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vdpDk;> fk;gdpfshy; guk;giuayFj; njhopDl;gj;ijg; gad;gLj;jp> F
1 
re;jjpj;

jhtuq;fs; %yk; ngWk; tpj;Jf;fs; kylhf;fg;gl;Ls;sd. mjhtJ mt;tpj;Jfs;

Kisf;fkhl;lh. vdNt> ,it jw;nfhiy nra;J nfhs;Sk; tpj;Jf;fs;

vdg;gLfpd;wd. mt;thwhd fyg;Gg; Ngjq;fspd; jha;> je;ijj; (ngw;whu;j;) jhtu

cw;gj;jpfis mf;fk;gdpfs; ntspahUf;F toq;Ftjpy;iy. mit fyg;gpd

tpj;Jw;gj;jpiaj; jkJ jdpAilikahf;fpf; nfhz;Ls;sd. vdNt> jw;fhy tptrhap

fyg;gpd tpj;J cw;gj;jp nra;Ak; ntspehl;Lf; fk;gdpfsplkpUe;J mjpf tpiy

nfhLj;Jf;> fyg;gpd tpj;Jf;fisf; nfhs;tdT nra;a Ntz;ba epiy

fhzg;gLfpd;wJ.

tpfhug; gpwg;ghf;fk;tpfhug; gpwg;ghf;fk;tpfhug; gpwg;ghf;fk;tpfhug; gpwg;ghf;fk;tpfhug; gpwg;ghf;fk;

tpfhuk; vd;gJ epw%u;j;jj;jpd; fl;likg;gpy; my;yJ epw%u;j;j vz;zpf;ifapy;

my;yJ epw%u;j;jnkhd;wpy; mike;Js;s guk;giuaynfhd;wpy; Vw;gLk; epue;jukhd

xU khw;wkhFk;. ,k;khw;wk; jiyKiwAupikahfr; nry;yy; Ntz;Lk;. gy;NtW

#ow; jhf;fq;fs; fhuzkhf ,aw;if tpfhuq;fs; Njhd;Wk;. ,t;thwhfj; Njhd;Wk;

tpfhuq;fs;> fhzg;gLk; #oYf;Fr; rhjfkhditahapd; mit mLj;j re;jjpf;Fr;

nry;Yk;. Njhd;wpa tpfhuk; mq;fpapd; ,Ug;Gf;Fr; rhjfkhdjy;yhtpbd; mt;tq;fp

mr;#oypy; tho Kbahik fhuzkhf ,wf;Fk;. vdNt> mt;tpfhuk; mLj;j

re;jjpf;Ff; fpilf;fkhl;lh. ,t;thwhff; $u;g;G epfOk;. ,t;thwhf ,aw;ifahfj;

Njhd;Wk; tpfhuq;fs;> tptrha uPjpapy; Kf;fpaj;JtKilajhapd; ,dtpUj;jp

elj;Jgtu; mtw;iwj; njupTnra;J nfhs;thu;. ,aw;ifahf Vw;gLk; tpfhuq;fs;

kpfr; nrhw;gkhdit. vdNt> nraw;ifahf tpfhuq;fis Vw;gLj;jp mt;thwhfj;

Njhd;wpa jiyKiwAupikg; Ngjq;fspypUe;J kpfg;nghUj;jkhd jhtuq;fisj;

njupT nra;jy;> jhtug;gpwg;ghf;fk; nra;Nthuhy; epfoj;jg;gLk;. ,r;nrad;Kiw

tpfhug; gpwg;ghf;fk; vdg;gLk;.

mq;fpfis my;gh> gPw;wh> fhkh Nghd;w fjpu; tiffSf;Nfh> cau;

ntg;gepiyfSf;Nfh cl;gLj;JtjhYk; nghwpKiwr; Nrjq;fs; fhuzkhf Vw;gLk;

mjpu;Tfs;> gPilehrpdpfs; cl;gl Vida ,urhadg; nghUs;fs; Nghd;wit

fhuzkhfTk; tpfhuq;fs; Vw;gLtjhf mwpag;gl;Ls;sJ.

jhtuq;fspy; tpfhuq;fs; Vw;gLtjw;fhfg; gpuNahfpf;fg;gLk; tpfhukhf;fpfs;jhtuq;fspy; tpfhuq;fs; Vw;gLtjw;fhfg; gpuNahfpf;fg;gLk; tpfhukhf;fpfs;jhtuq;fspy; tpfhuq;fs; Vw;gLtjw;fhfg; gpuNahfpf;fg;gLk; tpfhukhf;fpfs;jhtuq;fspy; tpfhuq;fs; Vw;gLtjw;fhfg; gpuNahfpf;fg;gLk; tpfhukhf;fpfs;jhtuq;fspy; tpfhuq;fs; Vw;gLtjw;fhfg; gpuNahfpf;fg;gLk; tpfhukhf;fpfs;

01. gy;NtW fjpu;g;G tiffs; (α, β, γ, X, uv - my;gh> gPw;wh> fhkh> vf;];> fopA+jhf;

   fjpu;fs;)

02. nfhy;rprpd;

03. iej;jpuR mkpyk;

04. kNyapf;F Ijuirw;W

05. vjpyPd; xl;irl;L

06. iej;jpNuhNrh nkijy; A+upah

tpfhuq;fis Vw;gLj;Jk; gy;NtW Kiwfs;tpfhuq;fis Vw;gLj;Jk; gy;NtW Kiwfs;tpfhuq;fis Vw;gLj;Jk; gy;NtW Kiwfs;tpfhuq;fis Vw;gLj;Jk; gy;NtW Kiwfs;tpfhuq;fis Vw;gLj;Jk; gy;NtW Kiwfs;

1. cly; Kistif khwy;fs; 1. cly; Kistif khwy;fs; 1. cly; Kistif khwy;fs; 1. cly; Kistif khwy;fs; 1. cly; Kistif khwy;fs; (Somato clonal Variation)  %yk; tpfhuq;fis Vw;gLj;jy%yk; tpfhuq;fis Vw;gLj;jy%yk; tpfhuq;fis Vw;gLj;jy%yk; tpfhuq;fis Vw;gLj;jy%yk; tpfhuq;fis Vw;gLj;jy;

jhtuq;fspd; tpaj;jkilahj fyq;fisr; nraw;ifahd eLif Clfq;fspYk;

Foha;fspYk; tsu;g;gjd; %yk; Njhw;wbg;G nfhz;l (callus)  ,ioaq;fisg;

ghupa mstpy; ngUf;fpf; nfhs;syhk;. (c-k; : ,ioatsu;g;G) ,jd;%yk; Kw;W

KOjhfj; jha;j;jhtuj;jpd; fyq;fspd; guk;giuayFf; fl;likg;ig xj;j fyq;fs;

vjpu;ghu;f;fg;gl;l NghjpYk; rpy fyq;fspy; khw;wq;fs; Njhd;Wk;. ,j;Njhw;wg;ghL
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cly; - Kistif khwy; (Smoto - Clonal variation)  vdg;gLk;. ,jw;fika tpfhuj;Jf;F
cs;shf;f Ntz;ba jhtuq;fspypUe;J Foha;fspy; tsu;j;njLf;fg;gl;l Njhw;wbg;G
nfhz;l (callus) ,ioak; tpfhukhf;fYf;F cl;gLj;jg;gLk;. ,t;tpioaq;fs; jput
Clfnkhd;wpDs; nghwpKiwf; FYf;fp (Mechanical Shaker) xd;wpd; %yk;
FYf;fg;gl;L> fyj; njhq;fnyhd;W jahupf;fg;gLk;. mf;fyj; njhq;fy; eLif
Clfnkhd;wpDs; MSif epge;jidfspd; fPo; tsu;f;fg;gl;L> fsg;gapu;r; nra;ifapy;
tpfhukile;j jhtuq;fSs; rhjfkhd tpfhuq;fisf; nfhz;Ls;s jhtuq;fs;
njupT nra;ag;gLk;.

2. gd;kbakhf;fy; %yk; tpfhuq;fisj; Njhw;Wtpj;jy;2. gd;kbakhf;fy; %yk; tpfhuq;fisj; Njhw;Wtpj;jy;2. gd;kbakhf;fy; %yk; tpfhuq;fisj; Njhw;Wtpj;jy;2. gd;kbakhf;fy; %yk; tpfhuq;fisj; Njhw;Wtpj;jy;2. gd;kbakhf;fy; %yk; tpfhuq;fisj; Njhw;Wtpj;jy;
gd;kbakhf;fy; vd;gJ> fyj;jpy; mlq;fpAs;s Kjd;ikahd epw%u;j;j

vz;zpf;ifapd; ngUf;fq;fisf; nfhz;l guk;giuayFf; fl;likg;Gfis
cUthf;FtjhFk;. jhtuq;fspy; nghJthf Gzupf;fyq;fs; xUkbakhdit.
clw;fyq;fs; ,Ukbakhdit. mjhtJ cly; epw%u;j;jq;fs; 2n kl;lj;Jf;F
Nkyhd vz;zpf;ifapy; mike;jpUj;jy; gz;kbaTz;ik vdg;gLk;.
gd;kbaTz;ikapd; NghJ Kk;kbak; (3n),  ehd;kbak; (4n) vd;wthwhf
Kjd;ikahd epw%u;j;jq;fspd; ngUf;fq;fisf; nfhz;l jhtuq;fs; Njhd;Wk;.
gd;kbaj; jhtuq;fspy; fha;fs;> goq;fs; ngupaitahff; fhzg;gly;> mit
juKau;e;jitahff; fhzg;gly;> jhtuk; typikkpf;fjhff; fhzg;gly;> gPilfSf;F
vjpu;j;jd;ikiaf; fhl;ly; Nghd;w ,ay;Gfs; tptrha uPjpapy; Kf;fpakhditahFk;.

jhtuq;fspy; gd;kbaKz;ik kpf mupjhfNt ,aw;ifahf Njhd;w ,lKz;L.
jhtu ,dtpUj;jpapd;NghJ mJ nraw;ifahf Vw;gLj;jg;gLk;.

nraw;ifahf gd;kbaKz;ikia Vw;gLj;jy;nraw;ifahf gd;kbaKz;ikia Vw;gLj;jy;nraw;ifahf gd;kbaKz;ikia Vw;gLj;jy;nraw;ifahf gd;kbaKz;ikia Vw;gLj;jy;nraw;ifahf gd;kbaKz;ikia Vw;gLj;jy;
ehd;kbaj; jhtuq;fs; ehd;kbaj; jhtuq;fs; ehd;kbaj; jhtuq;fs; ehd;kbaj; jhtuq;fs; ehd;kbaj; jhtuq;fs; (4n Plants)
jhtunkhd;wpy; tsu;r;rpailAk; epiyapYs;s KidaUk;gpd; kPJ nfhy;rprpd;
vDk;  ,urhadg; gjhu;j;jj;ij kpff; Fiwe;j nrwptpy; gpuNahfpg;gjd; %yk;
ehd;kbaj; jhtuq;fis (4n) cw;gj;jp nra;ayhk;. ,Ukba> clw;fyq;fs;
,ioAUg;gpuptpd; NghJ xt;nthU epw%u;j;jKk; ,uz;L miuepw %u;j;jq;fshfg;
gpuptNjhL> fjpu;fs; %yk; mt;tiuepw%u;j;jq;fs; KidTfis Nehf;fp
,UGwkhfTk; ,Of;fg;gLtjhy; eLNt fyr;Rtu; tsu;r;rpaile;J ,uz;L fyq;fs;
Njhd;Wk; vd;gij ehk; mwpNthk;. vdpDk;> nfhy;rprpd; gpuNahfpf;fg;gl;l NghJ
,t;thwhd fjpu;fs; Njhd;Wtjpy;iy. Njhd;Wk; miuepw%u;j;jq;fs; ,UGwkhf
,Of;fg;gLtjpy;iy. mt;tifahd miuepw%u;j;jq;fs; kPz;Lk; epw%u;j;jq;fshf
khw;wkilAk;. mg;NghJ ,Ukba epw%u;j;j vz;zpf;if kPz;Lk; ,U klq;fhfp
ehd;kbaf; fyq;fs; Njhd;Wk;. mtw;wpd;%yk; ehd;kbaj; jhtuq;fisg; ngwyhk;.
mj;NjhL ,ioatsu;g;G Kiwiaf; ifahs;tjhy; clw;fyf; fUf;fisr; Nru;g;gjd;
%yKk; gd;kbaq;fisg; ngwyhk;. fyj;jpy; 4 epw%u;j;j njhFjpfs;
mike;Js;sikahy; xLf;fw;gpuptpd;NghJ rupahfr; Nrhbahf KbAkhifahy;
tpj;Jf;fs; cw;gj;jpahFk;. vdpDk;> cw;gj;jpahFk; tpj;Jf;fspd; vz;zpf;if
FiwthdJ. ngUk;ghYk; gjpa Kiwapy; ngUf;fkilAk;.
cjhuzk; : nff;fupg; Ngjq;fs;> rPdpah]; Nghd;w jhtuq;fs;.

Kk;kbaj; jhtuq;fs; Kk;kbaj; jhtuq;fs; Kk;kbaj; jhtuq;fs; Kk;kbaj; jhtuq;fs; Kk;kbaj; jhtuq;fs; (3n Plants)
• %d;W epw%u;j;jj; njhFjpfs; fhzg;gLk;. vdNt> xLf;fw;gpuptpd;NghJ

epw%u;j;jq;fs; NrhbahFk; NghJ gpur;rpidfs; Njhd;Wk;. tpj;Jf;fs; cw;gj;jpahf
khl;lh. vdpDk; fha;fs;> goq;fs; nghJthd ,ay;Gila jhtuq;fspd; goq;fis
tplg; ngupad.
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• ,Ukbaj; jhtunkhd;wpd; Gzupfs; (n) ehd;kbaj; jhtunkhd;wpd; GzupfSld;
(2n) nghJthd Gzupnahd;W (n) Nru;tjhy; Kk;kbaj; jhtuq;fisg; ngwyhk;.

• Kk;kbaj; jhtuq;fspy; ntw;wpfukhd tskhd tpj;Jf;fs; fhzg;gLtjpy;iy.
vdNt> goj;jpy; tpj;Jf;fs; fhzg;gLfpd;wikahdJ Efu;Tf;Fj; jlq;fyhf
mikAk; tifj; jhtuq;fspy; tpj;Jf;fsw;w (Seedless) goq;fisg; ngWtjw;F
Kk;kbaj;jd;ik JizahFk;. ,tw;wpd; nghUshjhug; ngWkhdk; cau;thdJ.
cjhuzk; : thio> md;dhrp> tpj;Jf;fsw;w mg;gps;> tpj;Jf;fsw;w tj;jif>

tpj;Jf;fsw;w jpuhl;ir> tpj;Jf;fsw;w Njhlk;gok;

nghJthf Nehf;Fkplj;J gd;kbaj; jhtuq;fspy; vy;yhg; guk;giuayFfSk;
nghJthd ,Ukbaj; jhtuj;ij tpl mjpf njhifg; gpujpfisf; nfhz;bUf;Fk;.
vdNt> mg;guk;giuayFfs; %yk; jhtuj;jpd; tsu;r;rp> ,Ug;G Mfpatw;wpd;
kPJ nrYj;jg;gLk; jhf;fk; mjpfkhdjhFk;. vdNt> gd;kbaj; jhtuq;fspd;

tPupak;>  tsu;r;rp> gUkd; Mfpad cau;thdjhFk;. cau; tpisr;riyj;
(gjpag; gFjpfis tpisnghUshfg; ngWk; re;ju;g;gq;fspy;) jUk; tpisnghUspd;
juKk; cau;thdJ.

guk;giuayFj; njhopDl;gk; (capu;j;njhopDl;gk;)guk;giuayFj; njhopDl;gk; (capu;j;njhopDl;gk;)guk;giuayFj; njhopDl;gk; (capu;j;njhopDl;gk;)guk;giuayFj; njhopDl;gk; (capu;j;njhopDl;gk;)guk;giuayFj; njhopDl;gk; (capu;j;njhopDl;gk;)
mq;fpapd; my;yJ mq;fpnahd;wpd; ,ioag; gFjpiag; gad;gLj;jpj; jhtu> tpyq;F

my;yJ Ez;zq;fpnahd;iw cUthf;FjYk;> thOfpd;w mq;fpnahd;iw
khw;wj;Jf;Fs;shf;fp tpNrl Njitf;Fg; gad;gLj;jYNk capu;j; njhopy;El;gk; vdg;gLk;.
ahNjDNkhu; mq;fpapd; guk;giuaynfhd;wpid Ntwhf;fp> fhtpnahd;wpy; GFj;jp
mf;fhtpA+lhfg; gpwpnjhU jhtuj;jpy; GFj;Jk; njhopDl;gk; guk;giuayFj;
njhopDl;gk; (DNA recombination technology) (DNA kPs;Nru;khdj; njhopDl;gk;)
vdg;gLk;. ,jw;fhd fhtpahf gpsh];kpl;L> gw;wPupah> ituR Nghd;wit

gad;gLj;jg;gLk;.

DNA kPs;Nru;khdj; njhopDl;gj;jpd; gbKiwfs;kPs;Nru;khdj; njhopDl;gj;jpd; gbKiwfs;kPs;Nru;khdj; njhopDl;gj;jpd; gbKiwfs;kPs;Nru;khdj; njhopDl;gj;jpd; gbKiwfs;kPs;Nru;khdj; njhopDl;gj;jpd; gbKiwfs;

1. ahNjDk; jhtuj;jpy; fhzg;gLk; 1. ,J guk;giuayFj; njhopDl;gj;jpd;
Njitahd ,ay;ig ,dq;fhzy; Kjw;gbahFk;. fyj;jpDs; cw;gj;jpahFk;

Gujq;fis Ntwhf;fp mtw;wpd; mkpNdh
mkpy xOq;ifj; Jzpayhk;.
mjw;fika guk;giumyFg; gFjpfis
GNuhg; (probe) Nghd;W jdpr;rq;fpypahf
mikj;J mjd; JizAld;
guk;giufspd; Kjd;ikahd tbtk;

,dq;fhzg;gLk;.

2. guk;giuayif ntl;bnaLj;jy; 2. ,jw;fhf vd;NlhepAf;fpspNaR nehjpaj;ij
Ak; ngsjpf KiwfisAk;
gad;gLj;jyhk;.

3. ntl;bnaLj;j guk;giuayifg; 3. guk;giuayfpd; gpujpfs; - tiuaiwag;gl;l
ngUf;Fjy; msTld; nraw;gLtJ fbdkhdJ.

mjw;fhfg; guk;giuayfpd; gpujpfspd;
vz;zpf;ifia mjpfupf;f Ntz;Lk;.

mjw;fhfg; gy;gFjpar; rq;fypj; jhf;fk; (Poly

merase Chain Reaction PCR) gad;gLj;jg;gLk;.

>
>

>
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>
>

>

4. mg;guk;giuayif Ntwhf;fp 4. guk;giuayFj; Jz;lq;fis mNj tbtj;jpy;

fhtpAld; ,izj;jy; Gjpa [PDld; ,izf;f KbahJ. Kjypy;

mtw;iwf; fhtpAld; ,izj;jy; Ntz;Lk;.

5. ,yf;Fj; jhtuj;jpd; ,ioaj;

jpDs; guk;giuayifg; GFj;jy;

6. jhtuq;fisr; nraw;ifahd

tsu;g;G Clfj;jpy; tsu;j;jy;

7. guk;giuayifg; ngw;Wf;nfhs;sj;

jhtuq;fisj; njupT nra;jy;

DNA kPs;Nru;khdk; %yk; jukhd tpisnghUisf; nfhz;l jhtuq;fisAk;

fisehrpdpfs;> G+r;rpehrpdpfs; Nghd;wtw;Wf;F vjpu;g;Gj;jd;ikAila ctu;g;G

vjpu;g;Gj;jd;ikAila gapu;fisAk; cw;gj;jp nra;ayhk;.

,t;thwhd jhtuq;fs; gpwg;Gupikapay; uPjpahf jpupGgLj;jg;gl;l (Genetically Modified - GM)

jhtuq;fs; vdg;gLk;. ,t;thwhd jhtuq;fisf; nfhz;L cw;gj;jp nra;ag;gLk;

czT> GM czT (GM Foods)  vdg;gLk;. [P. vk;. czit (GM Foods) Efu;tjhy;

xt;thik> Ez;Zapu;f;nfhy;yp vjpu;g;Gj;jd;ik> Gw;WNeha; Nghd;wit Vw;gl

,lKz;L vDk; fUj;J epyTfpd;wJ. vdpDk;> mJ njhlu;ghf tpQ;Qhdpfs;

gy;NtW mgpg;gpuhaq;fisf; nfhz;Ls;sdu;.

DNA kPs;Nru;khdk; %yk; cw;gj;jp nra;ag;gLk; Gjpa gapu;g;Ngjq;fspd; tpj;Jf;fs;

jw;nfhiy nra;J nfhs;Sk; epiyf;F MshfpapUj;jy;. mjhtJ KbTWj;Jk;

guk;giuayFj; njhopDl;gkhdJ (Terminator Gene Technology)  mgptpUj;jpaile;J
tUk; ehLfs; vjpu;Nehf;Ffpd;w ghupa mr;RWj;jyhfTs;sJ.

DNA kPs; Nru;khdj; njhopDl;gk; fhuzkhf me;je;jj; jhtu ,dq;fspy;

jdpikg;gl;Lf; fple;j guk;giu myFfSf;F ,dpNkYk;> mt;thNw ,Uf;f Kbahj

epiy Vw;gl;Ls;sJ. guk;giuayFj; njhopDl;gk; fhuzkhf> capupd; gy;NtW

$u;g;G kl;lq;fSf;fpilNa guk;giuayFg; gupkhw;wk; njhlu;ghff; fhzg;gl;l

jil ePq;fpAs;sJ. ,k;kl;lq;fSf;fpilNa mfg;gpwg;ghf;fk; epfohj NghjpYk;

jw;NghJ xU jdpikg;gl;l ,dnkhd;wpd; guk;giuayFfis kw;WnkhU

jdpikg;gl;l ,dnkhd;wpd; guk;giuayFfSld; ,izf;f KbAk;. ,t;thwhfg;

Gjpa ,dq;fs; Njhd;Wtjhy; $u;g;ig vkf;Fj; Njitahd tifapYk; JupjkhfTk;

Nkw;nfhs;sf; $bajhfTs;sJ.

kPs;Nru;khdQkPs;Nru;khdQkPs;Nru;khdQkPs;Nru;khdQkPs;Nru;khdQ; nra;ag;gl;l gapu;fSf;fhd rpy cjhuzq;fs;; nra;ag;gl;l gapu;fSf;fhd rpy cjhuzq;fs;; nra;ag;gl;l gapu;fSf;fhd rpy cjhuzq;fs;; nra;ag;gl;l gapu;fSf;fhd rpy cjhuzq;fs;; nra;ag;gl;l gapu;fSf;fhd rpy cjhuzq;fs;

1. G+r;rp vjpu;g;Gj;jd;ikAilait - cUisf;fpoq;F> ,Q;rp> jf;fhsp

2. ctu; vjpu;g;Gj;jd;ikAilait - jf;fhsp

3. fuw;wpd; mlq;fpAs;sit - ney;

4. fpisNghnrl; (fisehrpdp) vjpu;g;Gj;jd;ik - Nrhah> ,Q;rp> gPl;W}l;
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     8.3 guk;giuayFf; fhg;G8.3 guk;giuayFf; fhg;G8.3 guk;giuayFf; fhg;G8.3 guk;giuayFf; fhg;G8.3 guk;giuayFf; fhg;G

guk;giuayF ([Pd;) tsj; njhopDl;gj;jpd; Kf;fpaj;Jtk;guk;giuayF ([Pd;) tsj; njhopDl;gj;jpd; Kf;fpaj;Jtk;guk;giuayF ([Pd;) tsj; njhopDl;gj;jpd; Kf;fpaj;Jtk;guk;giuayF ([Pd;) tsj; njhopDl;gj;jpd; Kf;fpaj;Jtk;guk;giuayF ([Pd;) tsj; njhopDl;gj;jpd; Kf;fpaj;Jtk;

ahNjDNkhu; mq;fpapd; rfy jiyKiwAupik ,ay;GfSf;FKupa rfy guk;giu

myFfspdJk; xl;L nkhj;jNk mt;tq;fpapd; [PNdhk; (Genome) vdg;gLfpwJ.

mt;tq;fp mlq;fpAs;s Fbj;njhifapy; cs;s [PNdhk;fspd; xl;L nkhj;jNk

‘[Pd; G+y;’ (Gene pool) vdg;gLfp;d;wJ. “[Pd; G+y;” xd;wpy; fhzg;gLk; ahNjDnkhU

guk;giuayF Kw;whf mope;J NghFkhapd; mjid kPz;Lk; nraw;if Kiwapy;

cUthf;f KbahJ. vdNt [Pd;G+ypy; mlq;fpAs;s rfy guk;giu myFfisAk;

xU tsk; vd;w tifapy; ghJfhg;gJ ,d;wpaikahjjhFk;.

fhzg;gLk; guk;giuayF tsj;ij> vjpu;fhyr; re;jjpapdUk; gad;gLj;jj;jf;f

tifapYk; Ngz;jF KiwapYk; Kfhik nra;tNj ‘guk;giuayF tsf; fhg;G’

vdg;gLfpwJ. ,Uf;Fk; [Pd;G+y; mope;J tplhJ fhg;gNj ,jd; Nehf;fkhFk;.

guk;giuayFfs; Kw;whf mope;J NghFk; Mgj;jpy; gq;fspf;Fk; fhuzpfs;guk;giuayFfs; Kw;whf mope;J NghFk; Mgj;jpy; gq;fspf;Fk; fhuzpfs;guk;giuayFfs; Kw;whf mope;J NghFk; Mgj;jpy; gq;fspf;Fk; fhuzpfs;guk;giuayFfs; Kw;whf mope;J NghFk; Mgj;jpy; gq;fspf;Fk; fhuzpfs;guk;giuayFfs; Kw;whf mope;J NghFk; Mgj;jpy; gq;fspf;Fk; fhuzpfs;

[Pd;G+ypy; fhzg;gLk; guk;giu myFfs; mope;JNghtjpy; ,aw;iff; fhuzq;fSk;

kdpjdpd; nraw;ghLfspd; tpisthf Vw;gLk; fhuzq;fSk; gq;fspg;Gr; nra;fpd;wd.

,aw;ifahd fhuzq;fs;,aw;ifahd fhuzq;fs;,aw;ifahd fhuzq;fs;,aw;ifahd fhuzq;fs;,aw;ifahd fhuzq;fs;

#oYld; ed;F ,irtile;j mq;fpfs; #oypy; tho;tJld; mt;thW ,irtilaj;

jtwpa mq;fpfs; mopj;J Nghjy; ,aw;ifahf epfOk; xU Njhw;wg;ghlhFk;. ,J

capu;g;gy;tifikf; $u;g;gpd; Xu; mk;rkhFk;. GtpkPJ epfOk; typikahd fhyepiy

khw;wq;fs; vupkiy ntbg;G> gy;NtW Neha;fs; guTjy;> vupfw;fs; tPo;jy;>

epyeLf;fk;> fly; nfhe;jspg;G Nghd;wit guk;giuayF tsq;fs; moptjpy;

gq;fspg;Gr; nra;Ak; ,aw;ifahd rpy fhuzpfshFk;.

vdpDk;> jw;fhy cyfpy; guk;giuayF tsq;fs; mope;J Nghtjpy; gq;fspg;Gr;

nra;git kdpjdpd; nraw;ghLfshFk;. ,J ftiyf;fplkhd xU epiyahFk;.

kdpj nraw;ghLfs; fhuzkhfj; jw;NghJ kzpj;jpahyj;Jf;F ehd;F (04) mq;fp

,dq;fs; tPjk; cyfpapypUe;J Kw;whf mope;njhope;J Nghfpd;wd vd

mwpag;gl;Ls;sJ.

guk;giuayF tsq;fs; mope;njhope;J Nghtjpy; gq;fspg;Gr; nra;Ak;guk;giuayF tsq;fs; mope;njhope;J Nghtjpy; gq;fspg;Gr; nra;Ak;guk;giuayF tsq;fs; mope;njhope;J Nghtjpy; gq;fspg;Gr; nra;Ak;guk;giuayF tsq;fs; mope;njhope;J Nghtjpy; gq;fspg;Gr; nra;Ak;guk;giuayF tsq;fs; mope;njhope;J Nghtjpy; gq;fspg;Gr; nra;Ak;

kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;kdpjr; nraw;ghLfs;

1 .1 .1 .1 .1 . mq;fpfspd; thoplq;fshff; fhzg;gLk; ,lq;fs; mopf;fg;gLjy; my;yJmq;fpfspd; thoplq;fshff; fhzg;gLk; ,lq;fs; mopf;fg;gLjy; my;yJmq;fpfspd; thoplq;fshff; fhzg;gLk; ,lq;fs; mopf;fg;gLjy; my;yJmq;fpfspd; thoplq;fshff; fhzg;gLk; ,lq;fs; mopf;fg;gLjy; my;yJmq;fpfspd; thoplq;fshff; fhzg;gLk; ,lq;fs; mopf;fg;gLjy; my;yJ

khw;wg;gLjy;khw;wg;gLjy;khw;wg;gLjy;khw;wg;gLjy;khw;wg;gLjy;

rdj;njhif tsu;r;rp fhuzkhfg; gy;NtW mq;fpfspd; thoplq;fs; kdpjf;

FbNaw;wq;fSf;fhfg; gad;gLj;jg;gLtjd; fhuzkhf mt;tplq;fSf;Nf cupj;jhf

,Ue;j guk;giuayF tsq;fs; Kw;whf mope;J NghFk; epiy Vw;gly;.

2 .2 .2 .2 .2 . tsq;fis kpifahf Efu;jy;tsq;fis kpifahf Efu;jy;tsq;fis kpifahf Efu;jy;tsq;fis kpifahf Efu;jy;tsq;fis kpifahf Efu;jy;

kdpjd;> nghUshjhu ed;ik fUjp Kiwikahd Kfhikapd;wp jhtu

tsq;fis Efu;tjhy; rpy guk;giuayF tsq;fs; mope;JNghf ,lKz;L.

cjhuzk; : fUq;fhyp kuk; - mupkuj;Jf;fhfj; jwpf;fg;gLjy;

fhl;Lf;fWth- xsljkhfg; gad;gLtjw;fhf Kiwikaw;w tifapy; gpLq;fpafw;wg;gLjy;
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3. #oy; khriljy;3. #oy; khriljy;3. #oy; khriljy;3. #oy; khriljy;3. #oy; khriljy;

#oypdhy; jhq;fpf; nfhs;s Kbahj mstpw;Fg; gy;NtW ,urhadg; nghUl;fs;>

er;RthAf;fs; Nghd;wd #oypy; tpLtpf;fg;gLtjdhy; #oy; khw;wq;fs; Vw;gl;L

capupdq;fs; mopAk; epiy Vw;gl;Ls;sJ.

4 .4 .4 .4 .4 . #oypy; Gjpa capupdq;fisr; Nru;j;jy;#oypy; Gjpa capupdq;fisr; Nru;j;jy;#oypy; Gjpa capupdq;fisr; Nru;j;jy;#oypy; Gjpa capupdq;fisr; Nru;j;jy;#oypy; Gjpa capupdq;fisr; Nru;j;jy;

Fwpg;gpl;l #oypy; ,aw;ifahff; fhztpayhj capupdq;fs;> mr;#oypy; Nru;tjd;

%yk; rkdpiy rPu;FiyAk;. ,jdhy; Fwpg;gpl;l #oYf;Fupa capupfs;

moptilAk;

cjhuzk; :

l N`hl;ld; rkntspapy; tsu;f;fg;gl;l jhtuq;fs; Mf;fpukpg;Gj; jhtuq;fshf

tsu;r;rpailtjdhy; mg;gpuNjrj;jpw;Nf cupa jhtuq;fs; mope;JNghjy;.

����� ePu;r;#oy; njhFjpfspy; ry;tPdpah> ePu;thio (If;Nfhzpah) Nghd;wd Nru;tjdhy;

mq;F fhzg;gLk; ePu;tho; capupfSf;Fg; ghjpg;Ngw;gLjy;.

����� cltsit> tpf;Nlhupah vd;gtw;iw mz;kpj;j fhLfspy; fLFehty; ,dj; (Lantana

spp) jhtuq;fs; Mf;fp;ukpj;j epiyapy; fhzg;gLjy;.

5 .5 .5 .5 .5 . mgptpUj;jpj; jpl;lq;fis Nkw;nfhs;sy;mgptpUj;jpj; jpl;lq;fis Nkw;nfhs;sy;mgptpUj;jpj; jpl;lq;fis Nkw;nfhs;sy;mgptpUj;jpj; jpl;lq;fis Nkw;nfhs;sy;mgptpUj;jpj; jpl;lq;fis Nkw;nfhs;sy;

kf;fs; njhif mjpfupg;Gld;> Njitfisg; G+u;j;jp nra;Ak; Nehf;Fld; gy;NtW

ifj;njhopy;fs;> ePu;g;ghrdj; jpl;lq;fs; Nghd;wd eilKiwg;gLj;jg;gLtjdhy;

fhl;Lj; njhFjp mope;J tUfpd;wJ. ,t;thW guk;giuayF mopT ngUthupahf

,lk;ngw;Ws;sJ.

ml;ltiz 8.1 : ,yq;ifapml;ltiz 8.1 : ,yq;ifapml;ltiz 8.1 : ,yq;ifapml;ltiz 8.1 : ,yq;ifapml;ltiz 8.1 : ,yq;ifapd; rdj;njhif tsu;r;rp> fhLfspd; msT Mfpadd; rdj;njhif tsu;r;rp> fhLfspd; msT Mfpadd; rdj;njhif tsu;r;rp> fhLfspd; msT Mfpadd; rdj;njhif tsu;r;rp> fhLfspd; msT Mfpadd; rdj;njhif tsu;r;rp> fhLfspd; msT Mfpad

khw;wkile;khw;wkile;khw;wkile;khw;wkile;khw;wkile;Js;s KiwJs;s KiwJs;s KiwJs;s KiwJs;s Kiw

tUlk; kf;fs; njhif (kpy;ypad;) fhLfs; %

1900 3.5 70.0%

1953 8.1 50.0%

1983 15.0 26.6%

1993 17.0 23.9%

2001 18.7 22.2%

6 .6 .6 .6 .6 . guk;giuayF tsq;fs; tpw;gidguk;giuayF tsq;fs; tpw;gidguk;giuayF tsq;fs; tpw;gidguk;giuayF tsq;fs; tpw;gidguk;giuayF tsq;fs; tpw;gid

mupa guk;giuayFfisr; Nrfupj;jy;> tpw;gid nra;jy; Nghd;wtw;wpdhy; 5% Md

guk;giuayF mopAk; epiy Vw;gl;Ls;sJ. cynfq;Fk;> tUle;NjhWk;> myq;fhu

kPd;fs; kpy;ypad; fzf;fpYk; 5 kpy;ypad; gwitfSk; mupa G+f;Fk; jhtuq;fs;

kpy;ypad; msTk; mtw;Wf;Fg; nghUj;jkhd gpuNjrq;fspypUe;J mfw;wg;gl;L

tpw;gid nra;ag;gl;Ls;sd.

Nkw;gb tplaq;fspd;gb ,yq;ifapYk; ngUk;ghyhd guk;giuayFfs;

mope;J tUk; epiyapy; fhzg;gLfpd;wd.

c-k;: gioa ney;ypdq;fshd> n`hdluyhY> vy;gj;fy;> `hjpay; Nghd;wd

 jw;NghJ mope;J tpl;ld.
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7 .7 .7 .7 .7 . nre;juTg; Gj;jfk; nre;juTg; Gj;jfk; nre;juTg; Gj;jfk; nre;juTg; Gj;jfk; nre;juTg; Gj;jfk; /  nre;juT mwpf;ifnre;juT mwpf;ifnre;juT mwpf;ifnre;juT mwpf;ifnre;juT mwpf;if

GtpapypypUe;J mopit Nehf;Fk; epiyapYs;s capupfs; gw;wpa juTfs;

nfhz;l Nkw;gb mwpf;if cyf mgptpUj;jpr; (IUCN) rq;fj;jpd; %yk; ntspaplg;gLfpwJ.

mjpy; capupfspd; mopit vjpu;Nehf;Fk; kl;lk; ahnjdj; jPu;khdpg;gjw;Fg;

gy;NtW epajpfs; gad;gLj;jg;gLfpd;wd.

,yq;ifapy; nre;juT ml;ltiz Kjd;Kjypy; 1984y; Nguhrpu pau ;

gP.V.mNgtpf;fpuktpdhy; jahupf;fg;gl;lJ. gpd;du; 1999,y; ru;tNjr tpQ;Qhd

epajpfSf;Nfw;g nre;juT ml;ltiz cUthf;fg;gl;lJ.

,ilA+Wkl;lk; ,ilA+W kl;lj;jpd; gz;G cjhuzk;

 3' mopAk; epiyia ,aw;iff; fhl;Lr; #oypypUe;J fS gJy;y

     mile;Js;sit FWfpa fhyj;Js; mope;J Semecarpus obovata

Crtically Endangered tplf;$ba epiy fhzg;gly;

(CR) ^10 tUlj;Js; 80% Fiwe;Js;sd)

 4'mghaepiyapy; vjpu;fhy ,Ug;G epr;rakw;w fUq;fhyp.

Endangered (EN) capupfs; ^10 tUlj;Js; FLk;Ngupa.

50% msT Fiwtile;Js;sd.)

 5'mghaepiyia vjpu; vjpu;fhyj;jpy; mopaf;$Lk;. gpuk;G

Nehf;f ,lKz;L 10 tUlj;Js; 30% Fiwtila njud

Vulnerable ,lKz;L mYNgh

 6' ghJfhg;Gj; jd;ikapy; ghJfhg;Gj; jpl;lq;fs; %yk;

jq;fpAs;sit ghJfhf;fg;gLfpd;wd

Conservation Dependent

(CD)

guk;giuayF tsq;fisg; ghJfhg;gjd; Kf;fp;aj;Jtk;guk;giuayF tsq;fisg; ghJfhg;gjd; Kf;fp;aj;Jtk;guk;giuayF tsq;fisg; ghJfhg;gjd; Kf;fp;aj;Jtk;guk;giuayF tsq;fisg; ghJfhg;gjd; Kf;fp;aj;Jtk;guk;giuayF tsq;fisg; ghJfhg;gjd; Kf;fp;aj;Jtk;

kdpjDf;F mtrpakhd nghUl;fs; kw;Wk; Nritfs; toq;fy;> #oy; Nritfs;

toq;fy; Nghd;wtw;wpy; Kf;fpaj;Jtk; ngWk; capu;g;gy;tikiag; ghJfhf;f

Ntz;Lnkdpy; guk;giuayF tsq;fisg; ghJfhj;jy; Kf;fpakhFk;. ,jdhy;

• guk;giuayFg; Ngjq;fspd; gy;tifikiag; Ngzy;

• ,jd; %yk; #oypy; guk;giuayFr; rkdpiyiag; Ngzy;

ml;ltiz 8.2 : nre;juT mwpf;ifapd;gb ,yq;ifapy; moptilAk; epiyapy; cs;sml;ltiz 8.2 : nre;juT mwpf;ifapd;gb ,yq;ifapy; moptilAk; epiyapy; cs;sml;ltiz 8.2 : nre;juT mwpf;ifapd;gb ,yq;ifapy; moptilAk; epiyapy; cs;sml;ltiz 8.2 : nre;juT mwpf;ifapd;gb ,yq;ifapy; moptilAk; epiyapy; cs;sml;ltiz 8.2 : nre;juT mwpf;ifapd;gb ,yq;ifapy; moptilAk; epiyapy; cs;s

   jhtuq;fs;   jhtuq;fs;   jhtuq;fs;   jhtuq;fs;   jhtuq;fs;

 1' mope;JNghdit

     Extinct (Ex)

,Wjp cWg;gpdUk; mope;Js;s

epiy
gpdp nguypa

Doona ovalifolia

 2'fhl;by; mope;jit

Extinct in the wild (Ew)

Muk;g epiyf; Fbj;njhif

,aw;ifapd;wp kag;gLj;jg;gl;l

Fbj ;njhif kl ;Lk ;

fhzg;gLjy;.

 Alphoea hortensis

Nguhnjdpa jhtu

tpaw ; G +q ;fhtpy ;

kl;Lk; fhzg;gLfpwJ.
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����� vjpu;fhyj; Njit fUjpj; jhtu ,dg;ngUf;fj;jpw;Fj; Njitahd rpwe;j gz;Gfs;

nfhz;l guk;giuayFfisg; ghJfhj;jy;.

����� vjpu;fhyg; guk;giuayFj; njhopDl;gj;jpw;fhd %yg;nghUl;fis toq;fy;

����� jw;nrayhfj; Njhd;Wk; Gjpa Ngjq;fis(tpfhuk;)g; ghJfhj;jy; vd;gd ,lk;

rhj;jpakhFk;.

Kjd;Kjypy; guk;giuayF tsg; ghJfhg;gpd; Kf;fpaj;Jtj;ij czu;e;j

tpQ;Qhdpahf Nikolai Vavilov vd;Dk; u\;a ehl;Lj; jhtutpay; tpQ;Qhdpiaf;

Fwpg;gplyhk;. mtu; 1920 - 30 tiuahd fhyfl;lj;Js; cyfk; KOtJk; Rw;Wyhit

Nkw;nfhz;L> Nrfupj;j tpj;Jf;fs; nydpd; fpuhl;bYs;s All Union Institiute of Plant

Industry vd;Dk; epWtdj;jpy; Nrkpj;J itf;fg;gl;ld.

If;fpa ehLfs; mikg;gpd; mgptpUj;jp Ntiyj;jpl;lk;> cyf tptrha kw;Wk;

czT mikg;G vd;gd 1971 ,y; xd;WNru;e;J mikj;Jf; nfhz;l  Consultative

Group of International Agricultural  Research (CGIAR) vd;Dk; mikg;gpd; %yk; cyfpy;

gue;J fhzg;gLk; guk;giuayF tq;fpfspy; 50 000f;F Nkw;gl;l gpwg;Gupikapay;

tiffs; ghJfhf;fg;gl;Ls;sd.

ml;ltiz 8.3 : cyfpy; fhzg;gLk; Kf;fpa guk;giuayF tq;fpfs;ml;ltiz 8.3 : cyfpy; fhzg;gLk; Kf;fpa guk;giuayF tq;fpfs;ml;ltiz 8.3 : cyfpy; fhzg;gLk; Kf;fpa guk;giuayF tq;fpfs;ml;ltiz 8.3 : cyfpy; fhzg;gLk; Kf;fpa guk;giuayF tq;fpfs;ml;ltiz 8.3 : cyfpy; fhzg;gLk; Kf;fpa guk;giuayF tq;fpfs;

epWtdk; ehL ghJfhf;fg;gLk; gapu;fs;

CIAT nfhyk;gpah kuts;sp> ney;> NghQ;rp> madtyag;;

gpuNjr Gw;fs;> kw;Wk; Nka;r;ry;

Gy; tiffs;

CIFOR ,e;NjhNdrpah thd;tifj; jhtuq;fs; (Wild)

CIMMYT nkf;rp;f;Nfh Nrhsk;> NfhJik

CIP NgU cUisfpoq;F> tw;whis> jz;Lf;

fpoq;Fg; gapu;fs;

ICARDA rpupah jhdpaq;fs;

ICRAF nfd;ah gy;yhz;Lg; gapu;fs;

ICRISAT ,e;jpah ,Wq;F> rhik> epyf;fliy> Jtuk;

gUg;G> fliy

IITA ie[Pupah Nrhsk;> gUg;Gg; gapu;fs;>

thio> fpoq;Fg;gapu;fs;

ILRI vjpNahg;gpah Gy;tif> Nka;r;ry; Gy;tiffs;

INIBAP gpuhd;]; thio

IRRI gpypg;igd;]; ney;

WARDA Itupj;jPTfs; ney;
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guk;giuayF ghJfhg;G Kiwfs;guk;giuayF ghJfhg;G Kiwfs;guk;giuayF ghJfhg;G Kiwfs;guk;giuayF ghJfhg;G Kiwfs;guk;giuayF ghJfhg;G Kiwfs;

ghJfhg;G eltbf;iffspd;NghJ fhzg;gLk; guk;giuayFfis #ow;nwhFjpapy;

my;yJ rpwg;G capupay; ghJfhg;gpd; fPo; ghJfhf;fyhk;. ,J ,uz;L Kiwfspy;

eilngWk;.

1. cs; epiyf; fhg;G (In - situ conservation)

2. ntsp epiyf; fhg;G (Ex - situ conservation)

cs;epiyf; fhg;Gcs;epiyf; fhg;Gcs;epiyf; fhg;Gcs;epiyf; fhg;Gcs;epiyf; fhg;G

Xu; capup fhzg;gLk; ,aw;if thoplj;jpNyNa mtw;iwf; fhj;jy; ,q;F

eilngWfpd;wJ. ,t;Tapupfs; jkJ ,aw;ifr; #oypNyNa ,dg;ngUf;fQ;

nra;tjw;F trjpfs; nra;ag;gl;Ls;sd. ,q;F cap;upfspd; Fbj;njhif Rakhf

cWjpahd epiyapy; ,Ug;gjw;F> Fwpg;gpl;lsthd Fbj;njhifiag; NgZjy;

kpf mtrpakhFk;. ,jd; nghUl;Lj; Njitahd epiyikfspd; fPo; ngupa ,lg;gug;G

Gfyplkhf xJf;fg;gLk;. ,yq;ifapy; KO epyg;gug;gpy; ,t;thwhd fhg;G

tplaq;fSf;fhf 14% epyg;gug;G xJf;fg;gl;Ls;sJ. ,it td rPtuhrpfs;

j pizf;fsk; kw ;Wk ; tdg ; ghJfhg ;Gj ; j pizf;fsk; vd;gtw ;why ;

epUtfpf;fg;gLfpd;wd.

ml;ltiz 8.4 : cs;epiyg; guk;giuayFf; fhg;gpw;fhf ,yq;ifapy; Kfhikf;Fml;ltiz 8.4 : cs;epiyg; guk;giuayFf; fhg;gpw;fhf ,yq;ifapy; Kfhikf;Fml;ltiz 8.4 : cs;epiyg; guk;giuayFf; fhg;gpw;fhf ,yq;ifapy; Kfhikf;Fml;ltiz 8.4 : cs;epiyg; guk;giuayFf; fhg;gpw;fhf ,yq;ifapy; Kfhikf;Fml;ltiz 8.4 : cs;epiyg; guk;giuayFf; fhg;gpw;fhf ,yq;ifapy; Kfhikf;F

   cl;gLj;jg;gl;Ls;s gpuNjrq;fs;   cl;gLj;jg;gl;Ls;s gpuNjrq;fs;   cl;gLj;jg;gl;Ls;s gpuNjrq;fs;   cl;gLj;jg;gl;Ls;s gpuNjrq;fs;   cl;gLj;jg;gl;Ls;s gpuNjrq;fs;

01. tdtho; capupfs; fhg;gplq;fs;01. tdtho; capupfs; fhg;gplq;fs;01. tdtho; capupfs; fhg;gplq;fs;01. tdtho; capupfs; fhg;gplq;fs;01. tdtho; capupfs; fhg;gplq;fs;

ghJfhg;gplq;fs;ghJfhg;gplq;fs;ghJfhg;gplq;fs;ghJfhg;gplq;fs;ghJfhg;gplq;fs; njhif msTnjhif msTnjhif msTnjhif msTnjhif msT(ha) tpNrl Fwpg;Gf;fs;tpNrl Fwpg;Gf;fs;tpNrl Fwpg;Gf;fs;tpNrl Fwpg;Gf;fs;tpNrl Fwpg;Gf;fs;

 1' fLk; ,aw;iff; 03 31 574 capupay; gupNrhjidfSf;fhf

  fhg;gfk; kl;Lk; cgNahfpf;f ,lkspf;

Strict Nature Reservers fg;gLk;. c-k;: upl;bfy

 2' Njrpa tdtpyq;Fg; 18 505 449 #ow;nwhFjpiag; NgZtJld;

G+q;fhf;fs; ;,aw;if tdg;ig Kfhikj;Jtk;

National  Parks nra;jy;.

cltst> tpy;gj;J>

N`hl;ld; rkntsp> ahy

 3' tdtpyq;Fg; 56 283 326 fhl;L tpyq;FfSf;Fg; ghJfhg;G

   Gfyuz;fs; Sancturies toq;fg;gLtNjhL kdpj

eltbf;iffs; fhzg;gLk;

gFjpfs;.

c-k;: ngy;yd;tpy> mj;jpl;ba

 4' ,aw;ifg; ghJfhg;Gf; 07 51 062 Muk;g ghuk;gupa cupikfs;

  nfhz;l gpuNjrq;fs; ghJfhf;fg;gLtJld;>

Natural  Reservers cy;yhrg; gazpfSf;Fk;

,lkspf;fg;gl;Ls;sJ.

c-k; kpd;Ndupah> fpupj;jiy

 5' tdf;flit 02            - -

Jungle Corridors
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2. tdg; ghJfhg;Gj; jpizf;fsj;jhy; epUtfpf;fg;gLk; fhg;Gg; gpuNjrq;fSf;fhd2. tdg; ghJfhg;Gj; jpizf;fsj;jhy; epUtfpf;fg;gLk; fhg;Gg; gpuNjrq;fSf;fhd2. tdg; ghJfhg;Gj; jpizf;fsj;jhy; epUtfpf;fg;gLk; fhg;Gg; gpuNjrq;fSf;fhd2. tdg; ghJfhg;Gj; jpizf;fsj;jhy; epUtfpf;fg;gLk; fhg;Gg; gpuNjrq;fSf;fhd2. tdg; ghJfhg;Gj; jpizf;fsj;jhy; epUtfpf;fg;gLk; fhg;Gg; gpuNjrq;fSf;fhd

   cjhuzq;fs;   cjhuzq;fs;   cjhuzq;fs;   cjhuzq;fs;   cjhuzq;fs;

ghJfhg;gplq;fs;ghJfhg;gplq;fs;ghJfhg;gplq;fs;ghJfhg;gplq;fs;ghJfhg;gplq;fs; njhif msT njhif msT njhif msT njhif msT njhif msT (ha) tpNrl Fwpg;Gfs;tpNrl Fwpg;Gfs;tpNrl Fwpg;Gfs;tpNrl Fwpg;Gfs;tpNrl Fwpg;Gfs;

1' Njrpa kuGupikf; 01 11 187 c-k;: rpq;fuh[h tdk;

fhl;Lepyk; (,J cyf kuGupikahfTk;

National Heritage wildernes Fwpg;gplg;gLfpd;wJ.)

Area

2' kdpj> capu;f;Nfhsg; 33 170 660 c-k;: `YU ghJfhg;gplk;

ghJfhg;gplq;fs;

Man & Biosphere Reservers

3' <utyag; ghJfhg;Gf; 32 69 021 c-k;: ef;fy;];

fhLfs;

Wet Zone Concervaton

forest

4. ghJfhf;fg;gl;l fhLfs; - - c-k;: afpuy fhL

NkYk;> ghuk;gupa tPl;Lj;Njhl;lq;fspy; fhzg;gLk; gy;NtW gapu;fs;> Ritr;

ruf;Fg; gapu;fs;> %ypifg; gapu;fs; Nghd;wtw;iwg; ghJfhg;gjd; %yKk;

guk;giuayF tsj;ijg; ghJfhf;fyhk;.

cs;epiyf; fhg;gpd;NghJ Njhd;Wk; gpur;rpidfs;cs;epiyf; fhg;gpd;NghJ Njhd;Wk; gpur;rpidfs;cs;epiyf; fhg;gpd;NghJ Njhd;Wk; gpur;rpidfs;cs;epiyf; fhg;gpd;NghJ Njhd;Wk; gpur;rpidfs;cs;epiyf; fhg;gpd;NghJ Njhd;Wk; gpur;rpidfs;

• kpfg; ngupa ,lg;gug;ig Kfhik nra;a Ntz;bapUj;jy;

• Kiwikaw;w tifapy; fhLfisf; ifahSk; egu;fspypUe;J fhj;jy;

• ,aw;if mdu;j;jq;fs;> tpgj;Jf;fSf;F cs;shFjy;

• ntspehl;Lg; ,dq;fshy; Vw;gLk; Mf;fpukpg;ghy; Njrpa ,dq;fs; mopTf;Fl;gly;

ntspepiyf; fhg;Gntspepiyf; fhg;Gntspepiyf; fhg;Gntspepiyf; fhg;Gntspepiyf; fhg;G

capu;g;gy;tifikapd; ve;jnthU mq;fpiaAk; mtw;wpd; ,aw;if thoplq;fspypUe;J

ntspaplnkhd;wpy; fhj;jy; ntspepiyf; fhj;jy; vdg;gLk;. ,q;F mtw;wpd; ,aw;if

trpg;gplq;fSf;Fr; rkkhd jd;ikfs; toq;fg;gly; Ntz;Lk;.

ntspepiyf; fhg;G Kiwntspepiyf; fhg;G Kiwntspepiyf; fhg;G Kiwntspepiyf; fhg;G Kiwntspepiyf; fhg;G Kiw

1. tpj;J tq;fp1. tpj;J tq;fp1. tpj;J tq;fp1. tpj;J tq;fp1. tpj;J tq;fp (seed bank)

tpj;J %yk; Fwpg ;g pl ;l tpNrl guk;giuayFfisg; NgZtjw;fhff;

fsQ;rpag;gLj;jpg; ghJfhf;Fk; tpNrl epiyaq;fis ,t;thW Fwpg;gpLtu;.

2. fsg; guk;giuayF tq;fp2. fsg; guk;giuayF tq;fp2. fsg; guk;giuayF tq;fp2. fsg; guk;giuayF tq;fp2. fsg; guk;giuayF tq;fp

fsj;jpy; gapu;fisg; gapupl;L> mjd;%yk; guk;giuayFfisg; ghJfhj;jyhFk;.

fhl;Lr;nra;if> %ypifj; Njhl;lk; vd;gtw;iw ,jw;fhd cjhuzq;fshff;

Fwpg;gplyhk;.
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3. guk;giuayF tq;fp3. guk;giuayF tq;fp3. guk;giuayF tq;fp3. guk;giuayF tq;fp3. guk;giuayF tq;fp (gene bank)

jthuq;fspd; gpwg;Gupikapaw; gjhu;j;jq;fisg; ghJfhj;J itf;Fk; epiyaq;fis

,t;thW Fwpg;gpLtu;. ,q;F capu;g;gFjpfs; mjpFspu;epiyf;F cl;gLj;jg;gl;L

cyu;j;jpg; ghJfhf;fg;gLk;. ,k;Kiwapy; jhtuq;fspd; gjpag; nghUl;fSk;

ghJfhf;fg;gLk;.

4. jhtutpaw; G+q;fh 4. jhtutpaw; G+q;fh 4. jhtutpaw; G+q;fh 4. jhtutpaw; G+q;fh 4. jhtutpaw; G+q;fh (botanical garden)

,q;F ngUe;njhifahd jhtuq;fs; Xuplj;;jpy; gapuplg;gl;Lg; ghJfhf;fg;gLk;.

,yq;ifapy; ,t;thwhd %d;W G+q;fhf;fs; Nguhnjdpa> fk;g`h> ̀ f;fy vd;Dk;

,lq;fspy; mike;Js;sd. Nguhnjdpa jhtutpaw; G+q;fhtpy; jw;NghJ Vwj;jho

4 800 jhtu ,dq;fs; cs;sd. mtw;Ws; Vwj;jho 100 jhtuq;fs;

ehl;Lf;FupitahFk;.

5. tdr;nra;ifg; G+q;fh 5. tdr;nra;ifg; G+q;fh 5. tdr;nra;ifg; G+q;fh 5. tdr;nra;ifg; G+q;fh 5. tdr;nra;ifg; G+q;fh (Arboreta)

mur kuf;$l;Lj;jhgdk; %yk; epUtfpf;fg;gLk; kpd;Ndupah capu;g;gy;tifikg;

G+q;fh ,jw;F cjhuzkhFk;.

Nkw;gb Kiwfspy; tpj;Jf;fs; %yk; guk;giuayFfisg; ghJfhj;jy; kpfTk;

gpugy;akhdJ. tpj;Jf;fSf;Fr; rpW ,ltrjp NghJkhifahy;> FWfpa ,lj;jpy;

ngUe;njhifahd jhtuq;fisg; ghJfhf;fyhk;. guk;giuayF tq;fpfSf;fpilNa

tpj;Jg; gupkhw;wQ; nra;jy; ,yFthFk;. ,jpy; fhzg;gLk; gpujhd gpujp$yq;fshf

tho;jfT ,oj;jy;> Neha; gPilj; jhf;fk;> gjpaKiw %yk;; ngUf;fkilAk;

gapu;fSf;F cgNahfpf;f ,ayhik Nghd;wtw;iwf; Fwpg;gplyhk;. vdNt> gjpaKiw

,dg;ngUf;fg; gapu;fSf;fhf ,ioatsu;g;Gf; fhg;Gr; nra;ag;gLk;. NkYk;> Fiwe;j

tho;jfT nfhz;l jhtuq;fs;> guk;giuayFj; njhopDl;g %yk; ngwg;gl;l

jhtuq;fs; vd;gdtw;wpy; ,ioatsu;g;G %yk; guk;giuayFfs; ghJfhf;fg;

gLfpd;wd.
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9. gapu;r;nra;ifapy; #oy; epiyikfis9. gapu;r;nra;ifapy; #oy; epiyikfis9. gapu;r;nra;ifapy; #oy; epiyikfis9. gapu;r;nra;ifapy; #oy; epiyikfis9. gapu;r;nra;ifapy; #oy; epiyikfis

MSif nra;jy;MSif nra;jy;MSif nra;jy;MSif nra;jy;MSif nra;jy;

9.1 MSif epge;jidfspd; fPohd gapu;r;nra;if9.1 MSif epge;jidfspd; fPohd gapu;r;nra;if9.1 MSif epge;jidfspd; fPohd gapu;r;nra;if9.1 MSif epge;jidfspd; fPohd gapu;r;nra;if9.1 MSif epge;jidfspd; fPohd gapu;r;nra;if

rhjhuz epge;jidfspd;fPo; gapu;r;nra;ifia Nkw;nfhs;Sk;NghJ ntg;gepiy>

xsp> <ug;gjd;> fhw;W Mfpa fhuzpfisf; fl;Lg;gLj;JtJ fbdkhFk;. vdpDk;>

MSif epge;jidfspd; fPohd gapu;r;nra;ifapy; tspf;Fupa #oy;> kz; #oy;

Mfpad gapu;fSf;F cfe;jhw;Nghy; fl;Lg;gLj;jg;gLk;. ,jd;%yk; gapu; tsu;r;rp>

tpisr;ry; Mfpad mjpfupj;J tpisr;rypd; juk; $Lk;. gapu;r;nra;ifapd; Fwpg;gpl;l

fhyg;gFjpapNyh my;yJ KOf; fhyg;gFjpapNyh Nkw;$wg;gl;lthW #oiy MSif

nra;jNy MSifr; #oy; tptrhak; (Controlled Environment Agriculture - CEA) vdg;gLk;.

MSif epge;jidfspd; fPohd gapu;r;nra;ifapd; Kf;fpaj;Jtk;MSif epge;jidfspd; fPohd gapu;r;nra;ifapd; Kf;fpaj;Jtk;MSif epge;jidfspd; fPohd gapu;r;nra;ifapd; Kf;fpaj;Jtk;MSif epge;jidfspd; fPohd gapu;r;nra;ifapd; Kf;fpaj;Jtk;MSif epge;jidfspd; fPohd gapu;r;nra;ifapd; Kf;fpaj;Jtk;

• ghjfkhd #oy; epiyikfspd; fPOk; ,ilA+wpd;wp gapu;r;nra;ifiaghjfkhd #oy; epiyikfspd; fPOk; ,ilA+wpd;wp gapu;r;nra;ifiaghjfkhd #oy; epiyikfspd; fPOk; ,ilA+wpd;wp gapu;r;nra;ifiaghjfkhd #oy; epiyikfspd; fPOk; ,ilA+wpd;wp gapu;r;nra;ifiaghjfkhd #oy; epiyikfspd; fPOk; ,ilA+wpd;wp gapu;r;nra;ifia

Nkw;nfhs;sj;jf;fjhf ,Uj;jy;.Nkw;nfhs;sj;jf;fjhf ,Uj;jy;.Nkw;nfhs;sj;jf;fjhf ,Uj;jy;.Nkw;nfhs;sj;jf;fjhf ,Uj;jy;.Nkw;nfhs;sj;jf;fjhf ,Uj;jy;.

rpwg;ghd gapu; tsu;r;rpf;F Vw;wthwhf ,aw;ifr; #oypd; epiyikfis

fl;Lg;gLj;jp> ,ilA+wpd;wp ghjfkhd #oy; epiyikfspd;NghJk; tptrhak;

nra;jyhFk;. cjhuzkhf mjpf kiotPo;r;rp fpilf;Fk;> gpuNjq;fspYk; tuz;l gpuNjrq;fspYk;>

mjpf fhw;Ws;s gpuNjrq;fspYk; jilapd;wpg; gapu;r;nra;iffis Nkw;nfhs;Sjy;.

• mjpf tpisr;riyg; ngwKbjy;mjpf tpisr;riyg; ngwKbjy;mjpf tpisr;riyg; ngwKbjy;mjpf tpisr;riyg; ngwKbjy;mjpf tpisr;riyg; ngwKbjy;

MSif epge;jidfspd;fPo; gapu;r;nra;ifia Nkw;nfhs;Sk;NghJ maw;#oypd;

CO
2  
nrwpit cau;kl;lj;jpy; NgZtjd; %yk; xspj;njhFg;ig mjpfupf;fyhk;.

#upaxsp Fiwthff; fpilf;Fk; Fspu; fhyepiyapy; nraw;if xspia toq;Ftjd;

%yk; tpisr;riy mjpfupf;fyhk;. ,jd; fhuzkhf tpisr;rypd; juKk; caUk;.

• Neha;> gPilfspypUe;J gapu;fisg; ghJfhj;jy;Neha;> gPilfspypUe;J gapu;fisg; ghJfhj;jy;Neha;> gPilfspypUe;J gapu;fisg; ghJfhj;jy;Neha;> gPilfspypUe;J gapu;fisg; ghJfhj;jy;Neha;> gPilfspypUe;J gapu;fisg; ghJfhj;jy;

,q;F %ba #oypy; gapu;r;nra;if Nkw;nfhs;sg;gLtjdhy; Neha;f;fhuzpfSk;>

gPilfSk; gapu;fisj; jhf;FtJ FiwthFk;. ,jdhy; gPilehrpdp gpuNahfpf;fhkNy

tpisr;riyg; ngw;Wf; nfhs;syhk;.

• cau;juKila tpisnghUs;fisg; ngwKbjy;cau;juKila tpisnghUs;fisg; ngwKbjy;cau;juKila tpisnghUs;fisg; ngwKbjy;cau;juKila tpisnghUs;fisg; ngwKbjy;cau;juKila tpisnghUs;fisg; ngwKbjy;

G+r;rpj;jhf;fKk; gPilj;jhf;fKk; Fiwthifahy; tpisnghUspd; juk;

Ngzg;gLk;. #oy; gapUf;Fg; nghUj;jkhdthW Ngzg;gLtjhy; #oypd; jhf;fk;

fhuzkhfNth clw;nwhopypay; jhf;fq;fs; fhuzkhfNth tpisnghUspd; juk;

ghjpf;fg;gLjy; ,opthff; fhzg;gLk;.

• FWfpa fhyj;Js; tpisr;riyg; ngwKbjy;FWfpa fhyj;Js; tpisr;riyg; ngwKbjy;FWfpa fhyj;Js; tpisr;riyg; ngwKbjy;FWfpa fhyj;Js; tpisr;riyg; ngwKbjy;FWfpa fhyj;Js; tpisr;riyg; ngwKbjy;

cah; ntg;gepiyiaAk; cah; <ug;gjidAk; NgZtjhy; mjd; tpisthfj;

jhtu capu; ,urhadr; nraw;ghLfs; Ntfkhf epfOk;. vdNt> FWfpa fhyj;Js;

tpisr;riyg; ngwyhk;.
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• Nghfk; jg;gpAk; tpisnghUs;fisg; ngw Kbfpd;wikNghfk; jg;gpAk; tpisnghUs;fisg; ngw Kbfpd;wikNghfk; jg;gpAk; tpisnghUs;fisg; ngw Kbfpd;wikNghfk; jg;gpAk; tpisnghUs;fisg; ngw Kbfpd;wikNghfk; jg;gpAk; tpisnghUs;fisg; ngw Kbfpd;wik
xsp> ntg;gepiy> kiotPo;r;rp Nghd;w fhuzpfisf; fl;Lg;gLj;j KbAkhifahy;

nghJthd tpisr;ry; jUk; fhyk; my;yhj fhyq;fspYk; ,jdhy; tptrhapf;F
mjpf tUkhdk; fpilf;Fk;.

• njhlu;r;rpahf tpisr;riyg; ngWjy;njhlu;r;rpahf tpisr;riyg; ngWjy;njhlu;r;rpahf tpisr;riyg; ngWjy;njhlu;r;rpahf tpisr;riyg; ngWjy;njhlu;r;rpahf tpisr;riyg; ngWjy;
nghJthfr; rhjhuz #oypy; tsu;f;fg;gLk; gapu;fs; gapu;r;nra;ifg;

Nghfq;fspy; kl;LNk nra;if gz;zg;gLtjw;F kiotPo;r;rpAk;> xspapd; fhy
msTNk fhuzkhFk;. MSif epge;jidapd;fPo; gapu;nra;Ak;NghJ ,it
fl;Lg;gLj;jg;gLtjdhy; tUlk; KOtJk; tpisr;riyg; ngwf;$bajhf cs;sJ.

• jz;Lj;Jz;lq;fis Ntu; nfhs;sr; nra;jy;jz;Lj;Jz;lq;fis Ntu; nfhs;sr; nra;jy;jz;Lj;Jz;lq;fis Ntu; nfhs;sr; nra;jy;jz;Lj;Jz;lq;fis Ntu; nfhs;sr; nra;jy;jz;Lj;Jz;lq;fis Ntu; nfhs;sr; nra;jy;
jhtug;ngUf;f mikg;GfSs; (Propagators) cau; ntg;gepiyiaAk; cau;

<ug;gjidAk;; NgZtjhy; jz;Lj;Jz;lq;fs; cyu;e;JNghtJ jtpu;f;fg;gl;L capu;
,urhadj; njhopw;ghL tpiuthf epfOk;. vdNt> JupjkhfTk;> ntw;wpfukhfTk;
Ntu;fs; Njhd;Wk;.

• xl;Lf;fd;Wfisg; guhkupj;jy;xl;Lf;fd;Wfisg; guhkupj;jy;xl;Lf;fd;Wfisg; guhkupj;jy;xl;Lf;fd;Wfisg; guhkupj;jy;xl;Lf;fd;Wfisg; guhkupj;jy;
xl;Lf;fd;W cw;gj;jpapd;NghJ xl;Lf;fl;il cWjpngWk; tifapy; jhtuq;fisf;

fl;Lg;ghl;L epge;jidfspd;fPo; itj;jpUg;gjhy; ntw;wpfukhd xl;Lf;fd;Wfisg;
ngwyhk;.

•      ntt;NtW fhyepiy tyaq;fSf;NfAhpa gapntt;NtW fhyepiy tyaq;fSf;NfAhpa gapntt;NtW fhyepiy tyaq;fSf;NfAhpa gapntt;NtW fhyepiy tyaq;fSf;NfAhpa gapntt;NtW fhyepiy tyaq;fSf;NfAhpa gapu;u;u;u;u;fis (tyaj;Jf;Fhpa gapfis (tyaj;Jf;Fhpa gapfis (tyaj;Jf;Fhpa gapfis (tyaj;Jf;Fhpa gapfis (tyaj;Jf;Fhpa gapu;u;u;u;u;fs;)fs;)fs;)fs;)fs;)
   ahNjDk; fhyepiy tyankhd;wpy; tsu;f;fyhk;   ahNjDk; fhyepiy tyankhd;wpy; tsu;f;fyhk;   ahNjDk; fhyepiy tyankhd;wpy; tsu;f;fyhk;   ahNjDk; fhyepiy tyankhd;wpy; tsu;f;fyhk;   ahNjDk; fhyepiy tyankhd;wpy; tsu;f;fyhk;
   gapnuhd;wpd; fhyepiyj; Njitfis ,dq;fz;L mf;fhyepiyf; fhzpfisf;
   fl;Lg;ghl;L epge;jidfspd; fPo; NgZtjhy;> mg;gapu;fs; ed;F fhzg;gLk;.
   ,ilntg;gepiyg; gpuNjrq;fspy; khj;jpuk; gapu;nra;ag;gl;l ];Nuhgup Nghd;w
   gapu;fs; jw;nghOJ mad tyag; gpuNjrq;fspYk; MSif epge;jidfspd; fPo;
   gapu; nra;ag;gLfpd;wd.

•      xspf;fhyj;J}z;lw;NgWila gapu;;fSf;Fj; Njitahd gfw;fhy msitf; fl;Lg;gLj;jy;xspf;fhyj;J}z;lw;NgWila gapu;;fSf;Fj; Njitahd gfw;fhy msitf; fl;Lg;gLj;jy;xspf;fhyj;J}z;lw;NgWila gapu;;fSf;Fj; Njitahd gfw;fhy msitf; fl;Lg;gLj;jy;xspf;fhyj;J}z;lw;NgWila gapu;;fSf;Fj; Njitahd gfw;fhy msitf; fl;Lg;gLj;jy;xspf;fhyj;J}z;lw;NgWila gapu;;fSf;Fj; Njitahd gfw;fhy msitf; fl;Lg;gLj;jy;
  xspiag; nghUj;jkhdthW fl;Lg;gLj;Jjy; %yk; xspf;fhyj;J}z;lw;NgWila
  gapu;fisg; Nghfk; my;yhj fhyq;fspYk; gapu;nra;a KbAk;.

•      ,ioa tsh;g;Gr;nra;ag;gl;l jhtuq;fisg; nghJthd #oYf;F ,irTgLj;Jjy,ioa tsh;g;Gr;nra;ag;gl;l jhtuq;fisg; nghJthd #oYf;F ,irTgLj;Jjy,ioa tsh;g;Gr;nra;ag;gl;l jhtuq;fisg; nghJthd #oYf;F ,irTgLj;Jjy,ioa tsh;g;Gr;nra;ag;gl;l jhtuq;fisg; nghJthd #oYf;F ,irTgLj;Jjy,ioa tsh;g;Gr;nra;ag;gl;l jhtuq;fisg; nghJthd #oYf;F ,irTgLj;Jjy;
   ,jw;fhf ,dg;ngUf;ff; fl;likg;nghd;wpy; (Propagators) #oy; epiyikfis
   khw;wp> gpd; nghJthd #oy; epge;jidfSf;Fj; jhtuq;fisg; gof;fg;gLj;jy;.

#oy; epge;jidfisf; fl;Lg;gLj;Jtjw;fhfg; gad;gLj;Jk; cj;jpfSk; mtw;wpd;#oy; epge;jidfisf; fl;Lg;gLj;Jtjw;fhfg; gad;gLj;Jk; cj;jpfSk; mtw;wpd;#oy; epge;jidfisf; fl;Lg;gLj;Jtjw;fhfg; gad;gLj;Jk; cj;jpfSk; mtw;wpd;#oy; epge;jidfisf; fl;Lg;gLj;Jtjw;fhfg; gad;gLj;Jk; cj;jpfSk; mtw;wpd;#oy; epge;jidfisf; fl;Lg;gLj;Jtjw;fhfg; gad;gLj;Jk; cj;jpfSk; mtw;wpd;
gad;ghLk;gad;ghLk;gad;ghLk;gad;ghLk;gad;ghLk;
%Lgilaply; (gj;jpuf;fyit - Mulch)

kz; #oy; epge;jidfisf; fl;Lg;gLj;Jtjw;fhf
%Lgil ,lg;gLk;. %Lgilahfj; Jk;Gj;J}s;>
nghypj;jPd;> itf;Nfhy;> gidNahiy> njd;Ndhiy>
khdhg;Gy;> ju;g;igg;Gy; NtW ,iytiffs; Nghd;wd
gad;gLj;jg;gLk;. ,jd; gad;fs; tUkhW:

•  kz; <uypg;igg; Ngzy;.
•  kz; ntg;gepiyiag; Ngzy;.
•  kz;zypUe;J ePu; Mtpahjiyf; Fiwj;jy;.
•  fis> G+z;Lfs; Kisg;gijj; jLj;jy;.
•  ehw;WNkilapy; ePu; ,Lk;NghJ tpj;Jf;fs; Nkw;gug;Gf;F tUtijj; jLj;jy;.

cU 9.1 : gapu;r;nra;iff;FcU 9.1 : gapu;r;nra;iff;FcU 9.1 : gapu;r;nra;iff;FcU 9.1 : gapu;r;nra;iff;FcU 9.1 : gapu;r;nra;iff;F

 %Lgil ,lg;gl;Ls;s tpjk; %Lgil ,lg;gl;Ls;s tpjk; %Lgil ,lg;gl;Ls;s tpjk; %Lgil ,lg;gl;Ls;s tpjk; %Lgil ,lg;gl;Ls;s tpjk;
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tpNrl re;jh;g;gq;fspy; %Lgiliag; gad;gLj;Jk;NghJ Neha;f;fhuzp

Ez;zq;fpfs; kw;Wk; Vida G+r;rpfspd; jhf;fq;fis ,ad;wsTf;Ff; Fiwg;gjw;fhfj;

njhw;WePf;fg;gl;l %Lgil gad;gLj;jg;gLk;.

fha;fSf;F kiwg;gply; fha;fSf;F kiwg;gply; fha;fSf;F kiwg;gply; fha;fSf;F kiwg;gply; fha;fSf;F kiwg;gply; / %bf;fl;Ljy; %bf;fl;Ljy; %bf;fl;Ljy; %bf;fl;Ljy; %bf;fl;Ljy;

fha;fis %bf;fl;Ltjd; %yk; Gwr;#oy;

jhf;fq;fisf; Fiwj;Jf; nfhs;syhk;. tpisr;rypd;

msTk; juKk; mjpfhpf;Fk;.

cjhuzkhf> thiof;Fiyia ePyepwg; nghypj;jPdhy;

%bf;fl;Ltjd; %yk; mjDs; ntg;gepiyAk; <ug;gjDk;;

caUk;.   mjDs; CLUTk; ePy xsp fhuzkhf

xspj;njhFg;gpd; msTk; mjpfhpf;Fk;. ,jd;tpisthff;

fha;fspd; gUkd;; mjpfupj;Jg; ngupa thiof;Fiyfisg;

ngwf;$bajhftpUf;Fk;.

jhtu ,dg;ngUf;fy; mikg;Gf;fisg; gad;gLj;jy;jhtu ,dg;ngUf;fy; mikg;Gf;fisg; gad;gLj;jy;jhtu ,dg;ngUf;fy; mikg;Gf;fisg; gad;gLj;jy;jhtu ,dg;ngUf;fy; mikg;Gf;fisg; gad;gLj;jy;jhtu ,dg;ngUf;fy; mikg;Gf;fisg; gad;gLj;jy;

fl;Lg;ghl;L epiyikapd; fPohd gapu;r;nra;if Kiwapd; NghJ fhw;Wf;Fupa

fhuzpfshd ntg;gk;> xsp> <ug;gjd;> fhw;W Nghd;wtw;wpy; xd;iw my;yJ gytw;iwf;

fl;Lg;gLj;Jtjw;fhf mikf;fg;gLk; mikg;Gf;fs; jhtu ,dg;ngUf;f mikg;Gf;fshFk;.

1) 1) 1) 1) 1) jw;fhypf ,dg;ngUf;fy; mikg;Gf;fs;jw;fhypf ,dg;ngUf;fy; mikg;Gf;fs;jw;fhypf ,dg;ngUf;fy; mikg;Gf;fs;jw;fhypf ,dg;ngUf;fy; mikg;Gf;fs;jw;fhypf ,dg;ngUf;fy; mikg;Gf;fs;

gapu; tsh;r;rpapd; ntt;NtW gUtq;fspy; khj;jpuk; #ow; fhuzpfisf;

fl;Lg;gLj;Jtjd; %yk; cau; tpisr;riyg; ngw;Wf; nfhs;sKbAk;. tpNrlkhf

ehw;Wepiyapy; ,J Kf;fpakhdjhFk;. ,t;thW gapu;;fspd; gy;NtW gUtq;fspy;

kl;Lk; #oy; ep;iyikfisf; fl;Lg;gLj;Jtjw;fhfg; gad;gLj;jg;gLk; ,dg;ngUf;fy;

mikg;Gf;fs; jw;fhypf ,dg;ngUf;f mikg;Gf;fs; vdg;gLk;.

ehw;W epiyapy; cs;s jhtuq;fisg; ghJfhg;gjw;fhd rpy topKiwfs; tUkhW:

(I) jdpj; jhtu kiwg;G

,k;Kiwapy; gapu; fisj; jdpj;jdpNa ghJfhg;gjw;fhf kiwg;G ,lg;gLk;.

jhtuj;ij ehl;ba gpd;du; MtpahjyhtpAaph;g;G> gPilj;jhf;fk; Nghd;wtw;wpypUe;J

ghJfhg;gjw;fhfj; jdpj;jhtu kiwg;G gad;gLk;.

cU 9.2 : thiof;Fiyfs;cU 9.2 : thiof;Fiyfs;cU 9.2 : thiof;Fiyfs;cU 9.2 : thiof;Fiyfs;cU 9.2 : thiof;Fiyfs;

%bf; fl;lg;gl;bUj;jy;%bf; fl;lg;gl;bUj;jy;%bf; fl;lg;gl;bUj;jy;%bf; fl;lg;gl;bUj;jy;%bf; fl;lg;gl;bUj;jy;

jhtu ,dg;ngUf;ff; fl;likg;Gf;fs;

jw;fhypfkhdit miu epue;jukhdit epue;jukhdit

c-k;: jdpr; nrbf;fhd c-k;: nghypj;jPd; c-k;: gr;irtPL;fs;

kiwg;gply; $lhuq;fs;

tupirf;fhd kiwg;gply; ryhif ,y;yq;fs; (lath house)

ghj;jpfSf;F kiwg;gply;

vspa jhtu ,dg;ngUf;fp

ntg;gg; ghj;jpfs;> Fspu;r;rl;lfq;fs;
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jhtuf ;f piisfisf ;

nfhz;L kiwg;gply;

nghypj;jPd;%yk;

kiwg;gply;

,t;thwhf kiwf;fg;gLtjhy;

ga piur ;  #o <uy p g ; G

Ngzg;gLtNjhL Ez;#oypd;

<ug ;gjDk; cau ;kl ;lj ;j py ;

Ngzg;gLk;. ,jw;fhfg; gy;NtW

cj;jpfs; gad;gLj;jg;gLk;.

fhw;Wf;Fupa #oiyf; fl;Lg;

gLj;Jtjw;fhfg; gad;gLj;jg;

gLk; jhtuq;fspd; tupirf;F

Nkyhfg; gad;gLj;jg;gLk;

kiwg;ghFk;. ,jw;fhfg; nghypj;jPd; gad;gLj;jg;gLk;. jhtu ehw;Wf;fis tupirapy;

ghJfhj;jy;> tupirapy; kiwg;gply; vdg;gLk;. ,jw;fhd jw;fhypf kiwg;G Kiwfs;

gy cs;sd.

(((((II) ) ) ) ) thpirapy; kiwg;gply;thpirapy; kiwg;gply;thpirapy; kiwg;gply;thpirapy; kiwg;gply;thpirapy; kiwg;gply;

jhtuq;fis thpir thpirahf kiwg;gpl;L

#oiyf; fl;Lg;gLj;JtNj ,k;KiwahFk;. ,jw;fhf

nghypj;jPd; gad;gLj;jg;gLk;. ,t;thwhd  jw;fhypf

,dg;ngUf;fy; mikg;Gf;fs; fPNo jug;gl;Ls;sd.

tpy;tbt tupir kiwg;gply;tpy;tbt tupir kiwg;gply;tpy;tbt tupir kiwg;gply;tpy;tbt tupir kiwg;gply;tpy;tbt tupir kiwg;gply;

tpy;tbtr; rl;lk; ,jd;nghUl;L cgNahfpf;fg;gLk;. #oy; epiyikfSf;F

Vw;g> nrbia KOikahf my;yJ gFjpahf ,k;Kiwapy; kiwf;fyhk;.

kpjf;Fk; epiyapyhd tupir kiwg;gply;kpjf;Fk; epiyapyhd tupir kiwg;gply;kpjf;Fk; epiyapyhd tupir kiwg;gply;kpjf;Fk; epiyapyhd tupir kiwg;gply;kpjf;Fk; epiyapyhd tupir kiwg;gply;

tpy;tbtr; rl;lk; ,jw;Fg; gad;gLj;jg;gLtjpy;iy. kpfTk; nky;ypa kiwg;G

,jd; nghUl;Lg; gad;gLj;jg;gLk;. tpj;ij el;lgpd; ,k;Kiwapy; kiwg;gpl;lJk;

Kisf;Fk; tpj;Jf;fs; kiwg;igAk; cau;j;jpathW tsuf;$ba epiy fhzg;gLk;.

tuk;G - rhy; Kiwapy; epyk; jahu;g;gLj;jp

rhy;fspy; tpj;Jf;fs; elg;gLk;. gpd;du;;

tuk;Gfspd; kPJ xspGftpLk; nghypj;jPd;

jhs; ,lg ;gl ;L ,U gf;fq ;fspYk;

RikNaw;wg;gLk;. ,t;thwhf mikg;gjhy;

rhypDs; fhzg;gLk; Ez;#oypy; cah;

< ug ; gjidAk ; >  ntg ; ge piyiaAk ;

NgzKbAk;. ,jd; tpisthf tpj;Jf;fs;

ntw ; w p f ukhfTk ;  Jh pjkhfTk ;

Kisg;gJld; Njhd;Wk; ehw;Wf;fs;

tsu;r;rpailAk; tiu ghJfhf;fg;gLk;.

mj ; Nj hL < uy p g ; G >  Mt pAa p u ; g ; G >

gPilj;jhf;fk; Nghd;wit fl;Lg;gLj;jg;gLk;.

ehw;wpd; tsu;r;rpAk; Jhpjkhf epfOk;.

cU 9.3 : gapu; ehw;Wf;fisj; jdpahf kiwg;gpLk;cU 9.3 : gapu; ehw;Wf;fisj; jdpahf kiwg;gpLk;cU 9.3 : gapu; ehw;Wf;fisj; jdpahf kiwg;gpLk;cU 9.3 : gapu; ehw;Wf;fisj; jdpahf kiwg;gpLk;cU 9.3 : gapu; ehw;Wf;fisj; jdpahf kiwg;gpLk;

   Kiwfs;   Kiwfs;   Kiwfs;   Kiwfs;   Kiwfs;

cU 9.4 : tpy;tbt tupircU 9.4 : tpy;tbt tupircU 9.4 : tpy;tbt tupircU 9.4 : tpy;tbt tupircU 9.4 : tpy;tbt tupir

   kiwg;gply;   kiwg;gply;   kiwg;gply;   kiwg;gply;   kiwg;gply;

cU 9.5:cU 9.5:cU 9.5:cU 9.5:cU 9.5: kpjf;Fk; epiyapyhdkpjf;Fk; epiyapyhdkpjf;Fk; epiyapyhdkpjf;Fk; epiyapyhdkpjf;Fk; epiyapyhd

tupir kiwg;gply;tupir kiwg;gply;tupir kiwg;gply;tupir kiwg;gply;tupir kiwg;gply;

,sk; ,iyfspy; njhLifAwhjthW

CLGft pLk ;  nghy pj ; j Pdhy ;

kiwg;gply;

r hy ;fs py ;  t pj ;J

ehl;lg;gl;L Kisj;jy;

cU 9.6 : tuk;G rhy; Kiwapy; tpj;JcU 9.6 : tuk;G rhy; Kiwapy; tpj;JcU 9.6 : tuk;G rhy; Kiwapy; tpj;JcU 9.6 : tuk;G rhy; Kiwapy; tpj;JcU 9.6 : tuk;G rhy; Kiwapy; tpj;J

   tsu;f;fg;gl;Ls;s Kiw   tsu;f;fg;gl;Ls;s Kiw   tsu;f;fg;gl;Ls;s Kiw   tsu;f;fg;gl;Ls;s Kiw   tsu;f;fg;gl;Ls;s Kiw
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jhtu ehw;Wf;fspd; ,sk; ,iyfSld; nghypj;jPd; njhLifailtijj; jtph;j;jy;

Ntz;Lk;. ,d;Nwy;> ,sk; ,iyfspy; vhpT Vw;gLk;.

(III) ghj;jpfSf;F kiwg;gply;

ehw;Wf;fs; elg;gl;l ghj;jpfs;> ehw;WNkilg;ghj;jpfs; Nghd;wtw;Wf;F

kiwg;gpLjYf;Fk; ,k;Kiwiag; gad;gLj;jyhk;. mjw;fhfg; gy;NtW fl;likg;Gf;fs;

gad;gLj;jg;gLk;.

•  kur;ryhiffs; my;yJ ,Uk;gpdhy; mikf;fg;gl;l rl;lq;fspd; kPJ nghypj;jPid

tpupj;J Mf;fg;gLk; jw;fhypf ,dg;ngUf;fy; mikg;G.

•  tPl;Lj;Njhl;lj;jpy; rpwpa ghj;jpnahd;wpw;fhf mikf;fg;glf; $ba jw;fhypf

nghypj;jPd; $lhuk; cU 9.8 ,y; fhl;lg;gl;Ls;sJ. ,tw;wpd; %yk; rpwe;j Kiwapy;

ehw;WNkilf; fd;Wfisj; jahu;g;gLj;jyhk;.

4. jhtu ,dg;ngUf;fy; mikg;Gf;fs; 4. jhtu ,dg;ngUf;fy; mikg;Gf;fs; 4. jhtu ,dg;ngUf;fy; mikg;Gf;fs; 4. jhtu ,dg;ngUf;fy; mikg;Gf;fs; 4. jhtu ,dg;ngUf;fy; mikg;Gf;fs; - Plant Propagators

,J ,yq;ifapy; gutyhfg; gad;gLj;jg;gLfpd;w> ,yFthf mikj;Jf;nfhs;sf;$ba

xU mikg;ghFk;. fpilf;fj;jf;f tsq;fis/%yg;nghUl;fisf; nfhz;L ,jid

mikj;Jf;nfhs;syhk;.

,t;thW gapu;fspd; tsu;r;rpg; gUtj;jpy; czu;jpwd; kpf;f gFjpapy;> fhw;Wf;Fupa

#oiyf; fl;Lg;gLj;Jtjd; %yk;> cau;juk; nfhz;l mjpf tpisr;riyf; Fiwe;j

nrytpy; ngw;Wf; nfhs;s KbAk;.

 l Qhapw;W ,dg;ngUf;ff; fl;likg;GQhapw;W ,dg;ngUf;ff; fl;likg;GQhapw;W ,dg;ngUf;ff; fl;likg;GQhapw;W ,dg;ngUf;ff; fl;likg;GQhapw;W ,dg;ngUf;ff; fl;likg;G - - - - -     Solar Propagator

Qhapw;W ,dg;ngUf;fpapDs; #upaxsp cl;GFtjdhy; nghypj;jPdhy; mikf;fg;gl;l

fl;likg;gpd; cs;Ns ntg;gepiy mjpfhpf;Fk;. nghypj;jPd; kiwg;Gf; fhuzkhf

cs;Ns mlq;fpAs;s ePuhtp ntspNaw;wg;glkhl;lhJ. vdNt> ,t;tikg;gpDs;

ntg;gepiyAk;> <ug;gjDk; mjpfhpf;Fk;. vdNt> cs;Ns xspj;njhFg;Gr; rPuhf

,lk;ngWk;. XNkhd; nraw;ghLk; mjpfupf;Fk;. ,jdhy; elg;gl;l Jz;lj;jpy; Ntu;tply;

JupjkhFk;. Njitiag; nghWj;Jg; gy;NtW tifahd Qhapw;W ,dg;ngUf;fp

mikg;Gf;fis mikf;fyhk;.

cU 9.7 : nghypj;jPd; tpupf;fg;gl;Ls;scU 9.7 : nghypj;jPd; tpupf;fg;gl;Ls;scU 9.7 : nghypj;jPd; tpupf;fg;gl;Ls;scU 9.7 : nghypj;jPd; tpupf;fg;gl;Ls;scU 9.7 : nghypj;jPd; tpupf;fg;gl;Ls;s

   rpy fl;likg;Gf;fs;   rpy fl;likg;Gf;fs;   rpy fl;likg;Gf;fs;   rpy fl;likg;Gf;fs;   rpy fl;likg;Gf;fs;
cU 9.8 : nghypj;jPd; $lhukcU 9.8 : nghypj;jPd; $lhukcU 9.8 : nghypj;jPd; $lhukcU 9.8 : nghypj;jPd; $lhukcU 9.8 : nghypj;jPd; $lhuk;

tisj;j fk;gpr; rl;lfk;

ghj;jp eLf;NfhL

e h w ; W N k i l f ; F

fhw ;W } w ; Ltjw ; f hd

nrq;fy; ,l;L nghypj;jPd;

jhs; cau;j;jg;gl;Ls;sJ
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vspa Qhapw;W ,dg;ngUf;ff; fl;likg;Gfis mikj;jy;vspa Qhapw;W ,dg;ngUf;ff; fl;likg;Gfis mikj;jy;vspa Qhapw;W ,dg;ngUf;ff; fl;likg;Gfis mikj;jy;vspa Qhapw;W ,dg;ngUf;ff; fl;likg;Gfis mikj;jy;vspa Qhapw;W ,dg;ngUf;ff; fl;likg;Gfis mikj;jy;

ePhpy; %o;fhj rkjiunahd;W njupT nra;ag;gly; Ntz;Lk;. Njitahd

msTf;F ePs> mfyk; milahskplg;gl;L> gpd; %q;fpiy tpy;tbtpy; tisj;J

glj;jpy; fhl;bathW tpy;tbtf; fl;likg;ig mikj;Jf; nfhs;s Ntz;Lk;. gpd;

nghypj;jPd; jhspdhy; kiwg;gpl Ntz;Lk;. nghJthfr; rl;lfj;jpd; cauk; 60 - 90cm

mstpy; fhzg;gly; nghUj;jkhdJ. vdpDk;> ehl;Lk; Jz;lq;fisg; nghWj;J

khWgLk;.

,t;thW mikf;fg;gl;l

vspa Qhapw;W ,dg;ngUf;ff;

fl;likg;gpDs; Rw;wsT  8 - 10

nrd;upkPw;wu; cauj;Jf;F <ukhd

eLif Clfj;ijg; gug;gp> rhpahd

Kiwapy; ntl;lg;gl;l jz;Lj;

Jz;lq;fis mg;ghj;jpapy; elyhk;.

Qhapw;W ,dg;ngUf;fpapy; Rw;wptu

fhzg;gLk; nghypj;jPd; mb

tpspk;Gfs; %yk; ePuhtp ntspNawhjthW fw;fs; my;yJ kuf;Fw;wpfis ,l;L

mikj;Jf;nfhs;syhk;.

ehw;WNkil Clff; fyitiaj; jahupg;gjw;F Nky;kz;Zld; $l;nlU

my;yJ cf;fpa rhzp 1 : 1 vDk; tpfpjj;jpy; fyf;f Ntz;Lk;. jz;Lj;Jz;Lfs;>

cf;fpa ,iyfs;> Ntu;g;gFjpfs; Ntu;nfhs;sr; nra;tjw;Fj; Njitahd Ez;kzy;

vd;git $l;nlUTld; 1 : 1 tpfpjj;jpy; fye;J gad;gLj;jg;gLk;. (,f;fyit

tpfpjk; gpuNjrj;jpw;Fg; gpuNjrk; khWgLk;.)

Qhapw;W ,dg;ngUf;fpQhapw;W ,dg;ngUf;fpQhapw;W ,dg;ngUf;fpQhapw;W ,dg;ngUf;fpQhapw;W ,dg;ngUf;fp

ngUk;ghyhd re;ju;g;gq;fspy; xU jz;Lj; Jz;lk;

khj;jpuk; ,jDs; ,dg;ngUf;fQ; nra;ag;gLtjhy;>

jdp Qhapw;W ,dg;ngUf;fp vDk; ngauhy; ,J

miof;fg;gLk;.

150 - 200 Nf[; msTila Vwj;jhs 12 - 20

nrd;upkPw;wu; msT tpl;lKila nghypj;jPd; ciwr;

RUspypUe;J 45 nrd;upkPw;wu; ePskhd xU Jz;L

ngwg;gl;L mjd; xU tpspk;G ed;F %lg;gl;L

Kj;jpiuaplg;gly; Ntz;Lk;. fpUkpaopf;fg;gl;l

Nky;kz;> kzy; Mfpatw;iw 1 : 1 tpfpjj;jpy; fye;J

mf;fyitf;F <uypg;Gf; fpilf;Fk; tifapy; ePu; Nru;j;J <ukhf;fp> nghypj;jPd;

ciwapd; 1/3 gFjp epuk;Gk;tiu ,ly; Ntz;Lk;. gpd; eLtpy; jbnahd;W el;Lf;nfhs;s

Ntz;Lk;. gpd;du; rhpahd tifapy; ntl;ba xU jz;Lj; Jz;lj;ij mjDs; ely;

Ntz;Lk;. gpd;du; nghypj;jpd; ciwapd; Nkw;gug;ig ed;F ,Wf;fkhff; fl;b rw;W

epoyhd Xh; ,lj;jpy; itj;jy; Ntz;Lk;.

cU 9.10 : jdpr; #upacU 9.10 : jdpr; #upacU 9.10 : jdpr; #upacU 9.10 : jdpr; #upacU 9.10 : jdpr; #upa

,dg;ngUf;fp,dg;ngUf;fp,dg;ngUf;fp,dg;ngUf;fp,dg;ngUf;fp

jz;Lj;

Jz;lk;

nghypj;jPd;

Clfk;<

<

<

cU 9.9 : vspa #upa ,dg;ngUf;fpapd; fl;likg;GcU 9.9 : vspa #upa ,dg;ngUf;fpapd; fl;likg;GcU 9.9 : vspa #upa ,dg;ngUf;fpapd; fl;likg;GcU 9.9 : vspa #upa ,dg;ngUf;fpapd; fl;likg;GcU 9.9 : vspa #upa ,dg;ngUf;fpapd; fl;likg;G

nghypj;jPd;

rl;lfk;

1 m
3 m

60-90 cm
>

>
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,t;thwhf mikj;j Qhapw;W ,dg;ngUf;fpapDs; ntg;gepiy caUtjhy;

jz;Lj;Jz;by; XNkhd; njhopw;ghL J}z;lg;gLk;. ,jdhy; Ntu;tply; JupjkhFk;.

NkYk;> mikg;gpDs; <ug;gjd; caUtjhy; jz;Lj;Jz;lq;fs; cyu;jy; jLf;fg;gLk;.

,t;thwhfr; #oy; epge;jidfisf; fl;Lg;gLj;Jtjdhy; jz;Lj; Jz;lq;fs;;

Ntu;tplr; nra;tijj; Jupjg;gLj;jpf;nfhs;syhk;.

5. ePu;f;fhg;G ,dg;ngUf;fy; mikg;G5. ePu;f;fhg;G ,dg;ngUf;fy; mikg;G5. ePu;f;fhg;G ,dg;ngUf;fy; mikg;G5. ePu;f;fhg;G ,dg;ngUf;fy; mikg;G5. ePu;f;fhg;G ,dg;ngUf;fy; mikg;G
kio fhyj;jpy; fpilf;Fk; ePiug;ghJfhj;J

itj;J tul;rpahd fhyq;fspy; gapu;r;nra;ifia

Nkw;nfhs;tjw;fhf ePu;f;fhg;G ,dg;ngUf;fy; mikg;G

gad;gLj;jg;gLk;. ,jw;fhff; $l;nlU> Nrjdg;

nghUl;fs; vd;gd nfhz;l Xu; ,lj;jpy; NkNy glj;jpy;

fhl;bAs;sthW ,dg;ngUf;fy; mikg;gpid mikj;J

mjDs; jhtuq;fis tsh;f;fyhk;. kiof;fhyq;fspy;

,t;tikg;gpDs;Ns Nrjdg;nghUs; nrwpe;j kz;Zs;

ePu; frpAk; > twl;rpahd fhyq;fspy; ntspNa

kz;zpypUe;J ePu; Mtpahfpa NghjpYk; ,dg;ngUf;fy;

mikg;gpDs; kz; cyukhl;lhJ. vdNt> ,dg;ngUf;fy; mikg;gpDs; twl;rpahd

fhyq;fspYk; ePu;g;gha;r;rypd;wpg; gapu;fis tsu;f;fyhk;.

6. ntg;gg; ghj;jpfs; 6. ntg;gg; ghj;jpfs; 6. ntg;gg; ghj;jpfs; 6. ntg;gg; ghj;jpfs; 6. ntg;gg; ghj;jpfs; (hotbeds)

nghJthf ,t;tifg; ghj;jpfs; ,ilntg;g

tya ehLfspy ; Fspu ;fhyj;jpd ;NghJ

ntg;gepiy Fiwtjhy;  Clfj;jpy; ,lg;gl;l

tpj;Jf;fs; rpwg;ghf Kisf;fhJ. vdNt

nraw ;ifahf ntg ;gj ;ijg ; ngw ;Wf ;

nfhLg;gjw;fhf ,g;ghj;jpfs; gad;gLk;.

,k;Kiwapy; kpd; ntg;g toq;fpr; RUs; %yk;

ntg;gk; toq;fg;gLk;. ,jdhy;> Clfj;jpy;

tpj;Jf;fs; Kisg;gjw;Fj; Njitahd

ntg;gk; fpilf;Fk;.

Fspu;r; rl;lfk;Fspu;r; rl;lfk;Fspu;r; rl;lfk;Fspu;r; rl;lfk;Fspu;r; rl;lfk; (cold frame)

,J ,yq;ifapy; gad;gLj;jg;gLtjpy;iy. ,ilntg;gtyag; gpuNjrq;fspy;

Nkw; nfhs;sg;gLfpd;wJ. rpwpa gr;ir tPl;il xj;j mikg;ghFk;. Fspu;fhyepiy

fhuzkhfr; rpwpa ehw;Wf;fSf;F Vw;gLk; ghjpg;igf; Fiwj;Jf; nfhs;s ,r;rl;lfk;

gad;gLj;jg;gLk;. kpd;idg; gad;gLj;jpf; Fspu;rl;lfj;jpd; ntg;gepiy rPuhf;fg;gLk;.

epue;ju epue;ju epue;ju epue;ju epue;ju / Fiw epue;ju jhtu ,dg;ngUf;ff; fl;likg;Gf;fs; Fiw epue;ju jhtu ,dg;ngUf;ff; fl;likg;Gf;fs; Fiw epue;ju jhtu ,dg;ngUf;ff; fl;likg;Gf;fs; Fiw epue;ju jhtu ,dg;ngUf;ff; fl;likg;Gf;fs; Fiw epue;ju jhtu ,dg;ngUf;ff; fl;likg;Gf;fs;

,it epue;jukhd mikg;Gf;fshFk;. rhu;gstpy; Fiwe;jsT fhyk; gad;gLj;jj;jf;f

mikg;Gf;fs; miu epue;ju mikg;Gf;fs; vdg;gLk;.  gapu;r;nra;iff;fhf ,e;j

mikg;Gf;fisj; njupTnra;Ak; NghJ gpd;tUk; tplaq;fspy; ftdQ; nrYj;Jjy;

Ntz;Lk;.

cU 9.11 : ePu ;f ;fhg;G ,dg;cU 9.11 : ePu ;f ;fhg;G ,dg;cU 9.11 : ePu ;f ;fhg;G ,dg;cU 9.11 : ePu ;f ;fhg;G ,dg;cU 9.11 : ePu ;f ;fhg;G ,dg;

ngUf;fy; mikg;GngUf;fy; mikg;GngUf;fy; mikg;GngUf;fy; mikg;GngUf;fy; mikg;G

cU 9.12 : ntg;gg; ghj;jpfs;cU 9.12 : ntg;gg; ghj;jpfs;cU 9.12 : ntg;gg; ghj;jpfs;cU 9.12 : ntg;gg; ghj;jpfs;cU 9.12 : ntg;gg; ghj;jpfs;

fz;zhb kiwg;G

ghj;jp
Kisf;f tplg;gl;;l

tpj;Jf;fs;
gapu;r;nra;if

Clfk;

k pd ;  ntg ; g

toq;fpr; RUs;
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•      nra;if gz;zg;gLk; gapUf;Fg; nghUj;jkhdjhf ,Uj;jy;.

•      gapupLk; #oYf;Fk; / gpuNjrj;Jf;Fk; nghUj;jkhdjhf ,Uj;jy;.

•      tptrhapfspd; nghUshjhu epiyf;Fg; nghUj;jkhdjhf ,Uj;jy;.

NkYk;> ,t;thwhd mikg;GfSf;fhd nghUs;fisj; njupT nra;Ak;NghJ>

•      ePz;lfhyg; ghtid

•      mikg;gpDs; fpilf;Fk; ntg;gj;jpd; msitf; fl;Lg;gLj;Jk;; jd;ik

•      tpiy

Mfpa tplaq;fspy; ftdk; nrYj;jy; Ntz;Lk;.

gr;ir ,y;yk;gr;ir ,y;yk;gr;ir ,y;yk;gr;ir ,y;yk;gr;ir ,y;yk; (green house)

1700Mk; Mz;L KjyhtJ gr;ir tPL

mikf;fg;gl;lJld; mjd; kiwg;gpw;Ff; fz;zhbfs;

,lg;gl;bUe;jd. jpuhl;ir> ];Nuhgup> ju;g;G+rdp Nghd;w

gotiffNs Kjd; Kjypy; gapu;nra;ag;gl;ld. gpd;du;

kuf;fwp tiffs; gapuplg;gl;ld.

gr;ir ,y;yf; Nfhl;ghLgr;ir ,y;yf; Nfhl;ghLgr;ir ,y;yf; Nfhl;ghLgr;ir ,y;yf; Nfhl;ghLgr;ir ,y;yf; Nfhl;ghL

,ilntg;gtya ehLfspy; Fspu;gUtj;jpy; gapu;nra;jy; xU rthyhfNt

fhzg;gLfpwJ. ngUk;ghYk; ,q;Nf ,uT ntg;gepiy Fwpg;gpl;l rpy fhyq;fspy; ePu;

ciwAk; ntg;gepiyia tplf; (freezing temperature) Fiwe;J tpLk;. ,r;re;ju;g;gj;jpy;

ngUk;gyhd jhtuq;fspd; ,ioaq;fspDs;Sk;> ,ioaq;fSf;fpilapYk; fhzg;gLk;

ePu; ciwe;JtpLk;. %lg;gl;l $lhuj;Js; gapu;nra;tjdhy; ,e;epiyNaw;gLtijj;

jLj;Jf; nfhs;sf; $bajhftpUf;Fk;. NkYk;> gfw;fhyj;jpy; mjw;Fr; #upa xsp

fpilf;Fk;. #upa xspapYs;s rpw;wiyfisg; gr;irapy;yj; jiu cwpQ;rp ntg;gj;ijf;

fsQ;rpag;gLj;Jk;. cg mj;jpahak; 2.4,y; $wg;gl;Ls;s Kiwf;Nfw;g> mt;thW

cwpQ;rg;gl;l miyfs; ,uT Neuq;fspy; nel;liyfshf tpLtpf;fg;gLk;. ,uT

Neuq;fspy; jhtuk; xspj; njhFg;ig Nkw;nfhs;shJ. Rthrk; kl;Lk; ,lk;ngWk;.

,jdhy;> fz;zhb kiwg;gpd; fPo; CO
2 
mjpf nrwptpy; fhzg;gLk;. ,e;j CO

2

gilapd; %yk; nel;liy ntg;gf;fjpu;fs; ntspNaw;wg;glhky; kPs; njwpg;gilAk;.

vdNt> ,uT Neuq;fspy; ,f;$lhuq;fspy; ntg;gk; fhzg;gLk;. vdNt> ntspNa ePu;

ciwaf; $ba ntg;gepiyiatpl> cau;thd ntg;gepiy cs;Ns fhzg;gLtjdhy;

jhtj;jpw;Fj; jPq;F Vw;glhJ. Fspu; gUtj;jpYk; ,jDs; gapu;r; nra;ayhk;.

gr;irtPl;il Mf;Ftjw;fhd nryT mjpfk;. vdNt> ,yq;ifapy; ,k;Kiw

mt;tsT gpugy;akilatpy;iy. vdpDk;> ,jDs; ntg;gk;> xsp> <ug;gjd;> fhw;W

Nghd;w midj;Jf; fhuzpfisAk; fl;Lg;gLj;jf;$bajhfTs;sjhy; ,JnthU tpNrl

gapu;r;nra;if Kiwahfg; gad;gLj;jg;gLfpd;wJ.

cjhuzk; : gapu;g; gpwg;ghf;fk;;.

Muha;r;rp Ntiyfs;.

NkYk;> myq;fhuj; jhtuq;fs;> G+r;nra;if Nghd;w cau; tUkhdk; ngwj;jf;f

nra;if KiwfspYk; ,J ifahsg;gLfpd;wJ.

cU 9.13 : gr;ir ,y;yk;cU 9.13 : gr;ir ,y;yk;cU 9.13 : gr;ir ,y;yk;cU 9.13 : gr;ir ,y;yk;cU 9.13 : gr;ir ,y;yk;
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madkz;ly ehLfspy; cs;s gr;ir tPLfs;madkz;ly ehLfspy; cs;s gr;ir tPLfs;madkz;ly ehLfspy; cs;s gr;ir tPLfs;madkz;ly ehLfspy; cs;s gr;ir tPLfs;madkz;ly ehLfspy; cs;s gr;ir tPLfs;

gr;irtPL ,ilntg;g tya ehLfspy; Njhw;wk;

ngw;wpUg;gpDk; gy;NtW Nehf;fq;fs; fUjp mad> kw;Wk;

cg mad ehLfspYk; ,it mikf;fg;gl;Ls;sd.

(c-k; : thl; gy; tbt gr;irtPLfs; (saw tooth house).

,tw;wpy; kpd;tprpwp %yk; ntg;gf; fhw;W

ntspNaw;wg;gLk;. mjw;F trjpahfj; Jisfs; nfhz;l

$iu mikf;fg;gl;Ls;sJ. tprpwpapd; %yk; cs;tUk;

fhw;W tbfl;lg;gl;L tuj;jf;fjhf mikf;fg;gl;Ls;sJ.

vdNt> ,jDs; Neha;> gPilfSk; fl;Lg;gLj;jg;gLk;.

 njhlu ;r ;r pahf cs;spUe;J ntspNa fhw;Wr;

nrYj;jg;gLtjdhy; ntspapypUe;J Neha;f;fhuzpfs; tUtJk; fl;Lg;gLj;jg;gLk;.

,t;tifg; gr;irtPLfspy; Rakhf ,aq;Fk; ntg;g czu; fl;Lg;gLj;jpfs; (thermo

regulators) ,izf;fg;gl;Ls;sJld; ntg;gepiy Njitf;F mjpfkhf caUk;NghJ

mjid ,dq;fz;L kpd;fl;Lg;gLj;jpf;F kpd; nra;jpia mDg;gg;Gfpd;wJ. ,jdhy;>

$lhuj;jpd; cl;Gwk; nkd; %Lgdp Nghd;w ePuhtpapdhy; epug;gg;gLk;. ,t;thW ePuhtpia

mDg;Gk; ePu;f;Foha;fspy; (misters) vd;Dk; cgfuzk; nghUj;jg;gl;Ls;sJ.

nghypj;jPd; $lhuq;fs; nghypj;jPd; $lhuq;fs; nghypj;jPd; $lhuq;fs; nghypj;jPd; $lhuq;fs; nghypj;jPd; $lhuq;fs; (poly tunnel)

,J mz;ikf;fhyq;fspy; kpfTk; gpugy;ak; ngw;w

xU jhtu ,dg;ngUf;f fl;likg;ghFk;. ,J gr;ir

tPLfspYk; kypthdit. ,jid kpf ,yFthf

mikj;Jf;nfhs;syhk;. ,J Fiw epue;ju tifiar;

Nrh;e;j mikg;ghFk;.

mfr;#oy; fl;Lg;ghLmfr;#oy; fl;Lg;ghLmfr;#oy; fl;Lg;ghLmfr;#oy; fl;Lg;ghLmfr;#oy; fl;Lg;ghL

glj;jpy; fhl;lg;gl;Ls;sthW ,Uk;Gf;

Foha ; fshy ;  miutl ; l tbt py ;

mikf;fg;gl;l ,y;yq;fspy; Cjhf; fjpu;fs;

Gfhj nghypj;jPd; tifnahd;wpdhy; kiwj;J

(polyurothine) nghypj;j Pd; $lhuj;ij

mikj;Jf;nfhs;syhk;. ,it miutl;l

tbtf;$iu mikg;Gilad. jho;ehl;Lg;

gpuNjrq;fspy; $lhj;jpDs; ntg;gepiy

cah;thf ,Uj;jy; xU gpur;rpidahFk;.

,r;re;ju ;g ;gj;jpy; ntg;gj;ij ,Oj;J

ntspNaw;Wk; tprpwpfisg; gad;gLj;jyhk;

    my;yJ cU 9.14y; fhl;lg;gl;Ls;sthW

    $iuapd; cr;rpia cah;j;jp tspnry;Yk;

thapiy mikj;Jf; nfhs;tjd; %yk; fhw;Nwhl;lj;ij Nkk;gLj;jpf;nfhs;syhk;.

Rth;fshfg; nghypj;jPDf;Fg; gjpyhfg; G+r;rpfs; Gf Kbahj tiyiag; gad;gLj;jyhk;.

,jd;%yKk;; $lhuj;jpDs; ntg;gepiy caUtijf; fl;Lg;gLj;jyhk;. vJ

vt;thnwdpDk; mbg;gFjpapy; fhzg;gLk; tiyg;gFjpapD}lhff; Fspu; fhw;W

cl;nry;Yk;. Nkw;gFjp tiyA+lhf ntg;gf;fhw;W ntspNaWk;.

cU 9.14 : gr;ir  ,y;ycU 9.14 : gr;ir  ,y;ycU 9.14 : gr;ir  ,y;ycU 9.14 : gr;ir  ,y;ycU 9.14 : gr;ir  ,y;y

$iuA+lhfTk; Jthuq;fspD}$iuA+lhfTk; Jthuq;fspD}$iuA+lhfTk; Jthuq;fspD}$iuA+lhfTk; Jthuq;fspD}$iuA+lhfTk; Jthuq;fspD}lhflhflhflhflhf

ntg;gf;fhw;W ntspNawy;ntg;gf;fhw;W ntspNawy;ntg;gf;fhw;W ntspNawy;ntg;gf;fhw;W ntspNawy;ntg;gf;fhw;W ntspNawy;

     cU 9.15 : nghypj;jPd; $lhuk;cU 9.15 : nghypj;jPd; $lhuk;cU 9.15 : nghypj;jPd; $lhuk;cU 9.15 : nghypj;jPd; $lhuk;cU 9.15 : nghypj;jPd; $lhuk;

cU 9.16 : nghypj;jPd; $lhuj;jpd; mikg;GcU 9.16 : nghypj;jPd; $lhuj;jpd; mikg;GcU 9.16 : nghypj;jPd; $lhuj;jpd; mikg;GcU 9.16 : nghypj;jPd; $lhuj;jpd; mikg;GcU 9.16 : nghypj;jPd; $lhuj;jpd; mikg;G

e11. gf;f tsp nry;Y Jthuk; (gable vent)

a. epiyf;Fj;Jj; jhq;fp b. $iu jhq;fp

c. fpilj; jhq;fp c1. fpilj; jhq;fp (Purlins)

f. mj;;jpthuk;

e. cr;rp tsp nry;Y Jthuk; (ridge gutter vent)

e1. gf;f tsp nry;Y Jthuk; (side vent)
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,jd; gb ntg;gepiy fl;Lg;gLj;jg;gLk;. <ug;gjd;

mjpfupj;jYk; ,jd;%yk; jtpu ;f ;fg;gLk;.

tprpwpfisg; gad;gLj;jp ntg;gf;fhw;iw

ntspNaw;wyhk;. Etnuypah> gz;lhutis

Nghd;w Fspu;fhyepiy epyTk; gpuNjrq;fspy;

,k;Kiwia ntw;wpfukhfg; gad;gLj;jyhk;.

fhyg;Nghf;fpy; kio fhuzkhf <uypg ;G

mjpfupj;jy; kw;Wk; Vida #oy; fhuzpfspd;

jhf;fj;jpdhYk;> nghypj;jPd; / G+r;rp Gfh tiy

kPJ my;fh tsuj; njhlq;fp epwkhw;wkile;J

xsp

cl;GftpLk; jd;ik FiwtilAk;. vdNt>

4 - 5 tUlq;fSf;F xU jlit nghypj;jPid/

G+r;rp Gfh tiyia khw;wy; Ntz;Lk;.

•  yj; ,y;yk; yj; ,y;yk; yj; ,y;yk; yj; ,y;yk; yj; ,y;yk; (Lath House)

,J rpy tUlq;fSf;F Kd;dh; gpugy;ak; ngw;wpUe;j jhtu tsu;g;G mikg;ghFk;.

,J kur;ryhiffshy; kiwf;fg;gl;L mikf;fg;gLk;.  vdpDk;> kur;ryhiff;Fg;

gjpyhf fapW> tiy Nghd;wtw;iwg; gad;gLj;jpAk; ,it mikf;fg;gLfpd;wd.

• jhtuq;fisf; fhw;wpd; jhf;fj;jpypUe;J ghJfhj;jy;

• <ug;gjid XusT cau;thd kl;lj;jpy; NgZjy;

• epoy; toq;Fjy;

• Kay;> vyp Nghd;w gpuhzpfspd; jhf;fj;jpypUe;J ,y;yq;fisg; ghJfhj;jy;

Nghd;wd ,jdhy; Vw;gLk; ed;ikfshFk;

kur;ryhif ,y;yk;> tiyapy;yk;> fapw;wpio ,y;yk; Nghd;wd ,t;tifapy; mlq;Fk;.

•  fapw;wpdhyhd ,y;yk;fapw;wpdhyhd ,y;yk;fapw;wpdhyhd ,y;yk;fapw;wpdhyhd ,y;yk;fapw;wpdhyhd ,y;yk;

<uypg;igAk;> <ug;gjidAk; ghJfhg;gjw;F

,t;thwhd ,y;yq;fs; kpfg;nghUj;jkhdit.

fhw;wpdhy; Vw;glj;jf;f ghjpg;Gf;fs; jtph;f;fg;gLk;.

me;Jhpak;> Xf;fpl; Nghd;w G+tifg; gaph;fSf;F

kpfg;nghUj;jkhdJ. fapW tpiutpy; cf;fpg;Nghjy;>

gq;fR Neha;fs; guTjy; Nghd;wit ,t;tif

,y;yq;fspd; rpy gpujp$yq;fshFk;.

•  tiy ,y;yk; tiy ,y;yk; tiy ,y;yk; tiy ,y;yk; tiy ,y;yk; (Net House)

xspiaf; fl;Lg;gLj;JtNj tiy ,y;yq;fspd;

gpujhd Nehf;fkhFk;. re;ijapy; 50%, 75%
xspf;fl;Lg;ghl;L tiy tiffisg; ngwyhk;. Xf;fpl;;

jhtuq;fSf;fhf 50% epoy; tiyiaAk; me;J}hpaj;

jhtuq;fSf;fhf 75% epoy; tiyiaAk;

gad ; gLj ;jyhk ; .  ntg ; ge piy Fiwthd

g p u Njrq ;fs py ;  gr ;ir e p w tiyiag ;

gad ; gLj ;Jtjhy ;  tiy ,y ;yj ;j pDs ;

ntg;gepiyia cr;r mstpy; Ngzyhk;.

cU 9.18 : fapw;wpdhyhd ,y;yk;cU 9.18 : fapw;wpdhyhd ,y;yk;cU 9.18 : fapw;wpdhyhd ,y;yk;cU 9.18 : fapw;wpdhyhd ,y;yk;cU 9.18 : fapw;wpdhyhd ,y;yk;

cU 9.17 : Nkw;$iuAs;s nghypj;jPd;cU 9.17 : Nkw;$iuAs;s nghypj;jPd;cU 9.17 : Nkw;$iuAs;s nghypj;jPd;cU 9.17 : Nkw;$iuAs;s nghypj;jPd;cU 9.17 : Nkw;$iuAs;s nghypj;jPd;

$lhuk;$lhuk;$lhuk;$lhuk;$lhuk;

A. tl;ltbt $iunfhz;l kz;

A1. cr;rp tsp nry; Jthuk;

A2. RUl;b jpwf;Fk; gf;f tsp nry; Jthuk;

A3. js;spj; jpwf;Fk; Jthuk;

cU 9.19 : tiy ,y;yk;cU 9.19 : tiy ,y;yk;cU 9.19 : tiy ,y;yk;cU 9.19 : tiy ,y;yk;cU 9.19 : tiy ,y;yk;
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tupr;R ,y;yk;tupr;R ,y;yk;tupr;R ,y;yk;tupr;R ,y;yk;tupr;R ,y;yk;

epoiy toq;fy;> fhw;wpypUe;J nrbfisg;

ghJfhj;jy; Mfpad ,q;F eilngWk;.

tpNrlkhf Njapiyr; nra;ifapy; ehw;Wfs;

tupr;R ,y;yj;jpDs; tsu;f;fg;gLk;.

gapu ;r ;nrgapu ;r ;nrgapu ;r ;nrgapu ;r ;nrgapu ;r ;nra;ifapd;NghJ #oy; epge;jidfisf; fl;Lg;gLj;JtJa;ifapd;NghJ #oy; epge;jidfisf; fl;Lg;gLj;JtJa;ifapd;NghJ #oy; epge;jidfisf; fl;Lg;gLj;JtJa;ifapd;NghJ #oy; epge;jidfisf; fl;Lg;gLj;JtJa;ifapd;NghJ #oy; epge;jidfisf; fl;Lg;gLj;JtJ
njhlu;ghd gnjhlu;ghd gnjhlu;ghd gnjhlu;ghd gnjhlu;ghd gpur;rpidfs;pur;rpidfs;pur;rpidfs;pur;rpidfs;pur;rpidfs;

,dg;ngUf;ff; fl;likg;G tiffisj; njhpT nra;jy; kw;Wk; epUkhzpj;jy;

njhlu;ghff; fhzg;gLk; njhopDl;gk; rhh;e;j gpur;rpidfs;.

• nra;if gz;zg;gLk; gapu;tif> gpuNjrj;jpy; epyTk; #oy; epge;jidfs;

Mfpatw;Wf;F Vw;g> fl;Lg;gLj;j Ntz;ba #oy; Njitfs; rhpahf ,dq;

fhzg;glhik.

• rupahd epge;jidfs; cupatifapy; ,dq;fhzg;gl;lhYk; $l> ePz;l fhyj;Jf;F

epiyj;jpUf;fj;jf;fthW Fiwe;j nrytpy; ,dg;ngUf;fy; mikg;Gf;fis

mikg;gjw;Fj; Njitahd %yg;nghUl;fs;> cgfuzq;fs;> rhjdq;fs;> kw;Wk;

gapw;rp ngw;w Copau;fs; gw;whf;Fiwahf ,Uj;jy;.

• thdpiy> fhyepiy  khw;wq;fSf;Fg;; nghUe;jhj ,dg;ngUf;fy; mikg;Gf;fis

mikg;gjd; fhuzkhf gapu; tpisnghUspd;;> juk; Fiwtiljy;.

gapu;r;nra;ifj; njhgapu;r;nra;ifj; njhgapu;r;nra;ifj; njhgapu;r;nra;ifj; njhgapu;r;nra;ifj; njhopDl;gk; rupahfg; gad;gLj;jg;glhikopDl;gk; rupahfg; gad;gLj;jg;glhikopDl;gk; rupahfg; gad;gLj;jg;glhikopDl;gk; rupahfg; gad;gLj;jg;glhikopDl;gk; rupahfg; gad;gLj;jg;glhik

• fl;lg;gLj;jg;gl;l epiyikfspd; fPo;> gaph;r;nra;ifia Nkw;nfhs;Sk;NghJ

mjw;Fhpa Kiwia mDrupj;jy; Ntz;Lk;. ,e;jg; gapu;r;nra;iff;fhf> gr;ir

tPLfspy; gapupLtjw;Fg; nghUj;jkhd jukhd tpj;Jf;fis cupaKiwapy;

ehw;WNkilfspy; ,l;L> jukhd ehw;Wf;fisg; ngWjy; Ntz;Lk;. ,t;tplaq;fisf;

fUj;jpw;nfhs;shJ Gwr;#oypy; nra;if gz;Ztjw;F Vw;w Ngjq;fspd; ehw;Wf;fs;>

gr;irtPLfspy; tsu;f;fg;gLtjhy; gapu;r;nra;ifapy; mWtil FiwtJz;L. ,jd;

tpisthfg; gapu;;fspy; tsu;r;rp NtWghL fhzg;gLk; epiy cUthFk;.

,urhadg; gPilnfhy;ypfspy; mjpf ek;gpf;if itj;;jy;,urhadg; gPilnfhy;ypfspy; mjpf ek;gpf;if itj;;jy;,urhadg; gPilnfhy;ypfspy; mjpf ek;gpf;if itj;;jy;,urhadg; gPilnfhy;ypfspy; mjpf ek;gpf;if itj;;jy;,urhadg; gPilnfhy;ypfspy; mjpf ek;gpf;if itj;;jy;

• gr;ir tPl;Lg; gapu;r;nra;ifapd; NghJ Vw;gLk; gq;fRj; jhf;fq;fisf;

fl;Lg;gLj;Jtjw;fhf mjpf msT ,urhadg; gPilehrpdpfs; gad;gLj;jg;gLk;

re;ju;g;gq;fs; cs;sd. ,jd; tpisthf gr;ir ,y;y Copau;fSf;Fk; #oYf;Fg;

gaDs;s mq;fpfspd; ,Ug;Gf;Fk; jPq;F tpisa ,lKz;L.  ,Wjpapy; kz;#oYf;Fk;;

ghjpg;Ngw;gLk;.

KjyPl;L Mw;wy; Fiwthf ,Uj;jYk; rpw;wsTg; gapKjyPl;L Mw;wy; Fiwthf ,Uj;jYk; rpw;wsTg; gapKjyPl;L Mw;wy; Fiwthf ,Uj;jYk; rpw;wsTg; gapKjyPl;L Mw;wy; Fiwthf ,Uj;jYk; rpw;wsTg; gapKjyPl;L Mw;wy; Fiwthf ,Uj;jYk; rpw;wsTg; gapuuuuu;r;nra;iffspy; jq;fpapUj;jYk;;r;nra;iffspy; jq;fpapUj;jYk;;r;nra;iffspy; jq;fpapUj;jYk;;r;nra;iffspy; jq;fpapUj;jYk;;r;nra;iffspy; jq;fpapUj;jYk;

• gr;ir tPLfspy; kuf;fwpr; nra;ifapy; <LgLk; gy gapu;r; nra;ifahsu;fs;

nghUshjhu uPjpapy; trjp Fiwthdtu;fshjyhy; ghupa mstpy; KjyPL nra;tjpy;

jilia vjpu;Nehf;Ffpd;wdu;. vdNt> njhopDl;gg; gpur;rpidfs;>re;ijg;gLj;jy;

gpur;rpidfs; vd;gtw;iw vjpu;Nehf;Ffpd;wdu;. ,jdhy; ntspehl;Lr; re;ijtha;g;

Nghd;w epiyahd tUkhd topfis Vw;gLj;jpf; nfhs;tjpy; jilfis

vjpu;Nehf;Ffpd;wdu;.

cU 9.20 : tupr;R ,y;yk;cU 9.20 : tupr;R ,y;yk;cU 9.20 : tupr;R ,y;yk;cU 9.20 : tupr;R ,y;yk;cU 9.20 : tupr;R ,y;yk;
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•  epWtd trjpfs; Fiwthf ,Uj;jy;epWtd trjpfs; Fiwthf ,Uj;jy;epWtd trjpfs; Fiwthf ,Uj;jy;epWtd trjpfs; Fiwthf ,Uj;jy;epWtd trjpfs; Fiwthf ,Uj;jy;

fl;Lg;gLj;jg;gl;l epge;jidfspy; gapu;r;nra;if Nkw;nfhs;Sk; NghJ

gpur;rpidfs; Vw;gLtJz;L. vdpDk;> mt;thwhd  gpur;rpidfSf;fhd jPu;Tfs;>

MNyhridfs; vd;gtw ;iwg ; ngWtjw ;fhd tptrhar ; Nritnahd;W

fhzg;glhikahdJ xU gpujhd gpur;rpidahFk;. NkYk; njhopDl;gk;> %yg;nghUl;fs;

kw;Wk; Nritfs; vd;gtw;wpYk; fhyj;jpw;Ff; fhyk; jl;Lg;ghL Vw;gLtJz;L.

cjhuzk; : nghUj;jkhd fyg;gpd tpj;Jtiffs; gw;whf;Fiw

UV jhf;fj;jpw;F> gupfupg;Gr; nra;ag;gl;l kiwg;Gg; nghUs;fspd; tpiy

cau;thf ,Uj;jy;.

•  fopTg;nghUl;fis mfw;Wjy;fopTg;nghUl;fis mfw;Wjy;fopTg;nghUl;fis mfw;Wjy;fopTg;nghUl;fis mfw;Wjy;fopTg;nghUl;fis mfw;Wjy;

ghJfhf;fg;gl;l gapu;r;nra;ifapd; NghJ> cf;fhj nghypj;jPd; Nghd;wit

gad;gLj;JtJz;L. vdpDk;> 4 - 5 tUlq;fspy; mit fopf;fg;gl;Lg; Gjpa nghypj;jPd;

kiwg;G ,lg;gLk;. ,t;thwhff; fopf;fg;gLk; nghypj;jPid mg;Gwg;gLj;JtJ xU

gpur;rpidahFk;.

,t;thwhd gpur;rpid epiyikfisj; jtpu;g;gjw;Fj; Njitahd trjpfis

Nkk;gLj;JtNjhL> tpupthf;fw;Nrit> re;ijg;gLj;jy;> %yg;nghUl;fs; toq;fy;>

Nritfs;  toq;fy; Nghd;wd Kiwikahf ,lk; ngw Mtd nra;jy; Ntz;Lk;.

     9.2 kz;zpd;wpa gaph;r;nra;if9.2 kz;zpd;wpa gaph;r;nra;if9.2 kz;zpd;wpa gaph;r;nra;if9.2 kz;zpd;wpa gaph;r;nra;if9.2 kz;zpd;wpa gaph;r;nra;if

tptrhaj;jpy; tsu;f;fg;gLk; jhtuq;fSf;fhd Nghrizf; $WfisAk; ePiuAk;

toq;Fk; Clfkhf kz; fhzg;gLfpwJ. vdpDk;> gy;NtW fhuzq;fspdhy; kz; Xu;;

tiuaiwf;Fl;gl;l fhuzpahf khwpAs;sJ. rdj;njhif tsu;r;rp> efukakhf;fk;

Mfpad fhuzkhf> gapu;r;nra;iff;fhfg; gad;gLj;jj;jf;f gpuNjrj;jpd; msT

Fiwtile;J tUfpwJ. njhlu;e;J gapu;nra;jy;> kz;zhpg;G> kz; mkpyj;jd;ik>

fhuj;jd;ikailjy;> kz; ctu;j;jd;ikailjy; Nghd;w fhuzq;fshYk;

gapu;r;nra;iff;Fg; nghUj;jkhd epyj;jpd; msT Fiwtile;Js;sJ. gad;gLj;jg;gLk;

Clfk;> Nghriz toq;Fk; Kiwfs; kw;Wk; gapu;r;nra;ifr; rhbfs; vd;gtw;iwg;

nghWj;J kz;zpd;wpa gapu;r;nra;ifiag; gpd;tUkhW tifg;gLj;jyhk;. (tifg;gLj;jy;

ml;ltiz 9.1)

,jw;fika kz;zpd;wpa gapu;r;nra;if Clfkhf jpz;kk;> jputk;> thA Mfpad

gad;gLj;jg;gLk;. ,k;Kiwfspy; nghUj;jkhd Kiwiaj; njupT nra;tjpy; gpd;tUk;

fhuzpfs; kPJ ftdk; nrYj;j Ntz;Lk;.

•  fpilf;Fk; epyg;gug;gpd; msT.

•  gad;gLj;jg;gLk; tsKk; %yjdKk;.

•  ,yFthfg; ngw;Wf; nfhs;sf;$ba ,aw;if> nraw;ifahd Clfq;fs;.

•  XuyFg; gapu;g;;gug;gyfpy; ngwg;gLk; tpisr;ry;.

•  cw;gj;jpapd; juk; (epwk;> tbtk;) tptrha ,urhadk; mw;wJ> kdpjDf;F jPq;F

  tpistpf;Fk; Ez;zq;fpfs; mw;wjhf ,Uj;jy;



4
0
4

ePu;kag;Nghriz
Clfj;Js; Ntu;

mkpo;j;jy;
njhopDl;gk;
(root dipping
technique)

kpjf;Fk;gil
nahd;wpy;

Nkw;nfhs;sg;gLk;
gapu;r;nra;if

(floating technique)

 kz;zpd;wpg; gapu;nra;jy;kz;zpd;wpg; gapu;nra;jy;kz;zpd;wpg; gapu;nra;jy;kz;zpd;wpg; gapu;nra;jy;kz;zpd;wpg; gapu;nra;jy; Soilless Cultivation

              ePu;ka Clfg; gapu;r;nra;if jpz;k Clfg; gapu;r;nra;if  fhw;Wf;Fupa gapu;r;nra;if

                             (water culture/hydroponics)                   (Soild media culture)             (aeroponis)

%baepiy

(kPs; Row;rp

Vw;glf;$ba njhFjp

nfhz;l Kiw)

(circulating solution

culture)

   jpwe;jepiy

(kPs; Row;rpNaw;glhj)

njhFjpapy; fiury;

Row;rp Vw;glhj Kiw

(non - circulating solution

culture)

jpwe;j

Kiw
%ba

Kiw

Nghrizf; fiury;

gdp tprpwy;

Kiwg; gapu;r;

nra;ifnjhopDl;gk;

(fog feed

  technique)

nrq;Fj;jhfj; njhq;f

tplg;gl;l gapu;r;nra;if

czTj; njhopDl;gk;

(hanging bag technique)

 fpilahd gapu;r;

nra;if czTj;

njhopDl;gk;

(horizontal grow bag

technique)
Nghrizj; jput

nkd;glyj;

njhopDl;gk;

(nutrient film technique -

NFT)

Mo; Nghrizg;

gly njhopDl;gk; (deep flow technique- DFT)

Fwpg;G 9.1 : kz;zpd;wpg; gapu;;nra;Ak; Kiwfs;

kapu;j;Jis

cwpQ;ry;

njhopDl;gk;

( capillary action

technique)

Nghrizf; fiury;

tprpwy; njhopDl;gg;

gapu;r;nra;if

(root mist  technique)

jpz;k Clfk; epug;gg;gl;l

tha;f;fhy;fs; my;yJ

ghj;jpfspy; ,lk;ngWk;

gapu;r;nra;ifj;

njhopDl;gk;

(trench or trough technique)

rhbg; gapu;r;

nra;ifj;

njhopDl;gk;

(pot technique)
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kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;

• ghupa epyg;gug;G Njitg;gLtjpy;iy.

• khb tPl;Lj; njhlu;fspYk;> khb tPLfspd;; Nky;khbfspy; fhzg;gLk; rpwpa

,lg;gug;gpYk; $l Nkw;nfhs;syhk;.

• ghJfhf;fg;gl;l ,y;yq;fspy; gapu;nra;tjw;fhf ,k;Kiwiag; gad;gLj;jyhk;.

• clYiog;G mjpfk; Njitahd ghj;jpaikj;jy;> fis gpLq;Fjy; Nghd;wd

,y;yhik.

• kz;zpypUe;J Vw;gLk; Neha;fs; ,opthFk;.

• kz;zpd;wpa #oypy; gapu;nra;a KbAkhifahy; Gjpa re;jjpfisAk;

<u;f;ff; $bajhapUf;Fk;.

• gotif> fha;fwptif> fhshd;tif> myq;fhu nghUl;fs;> kyu;r;nrb tiffs;

Nghd;wtw;iw tsh;f;fyhk;.

• gapu;r;nra;if nra;ag;gLk; ,lk; Rj;;jkhfg; Ngzg;gLtJld;> Neha;fs; gPilfs;

FiwthfTk; fhzg;gLk;.

• Neha;fs; gPilj;jhf;fq;fs; ,k;Kiwapy; FiwthFk;. vdNt> ,urhadg;

nghUs;fspd; gad;ghL FiwT. ,jdhy; #oYf;F mjpf jPq;F Vw;glkhl;lhJ.
vdNt> ,k;Kiw #oy; NeakhdJ vdyhk;.

ePu;ka Clfg; gapu;r;nra;if ePu;ka Clfg; gapu;r;nra;if ePu;ka Clfg; gapu;r;nra;if ePu;ka Clfg; gapu;r;nra;if ePu;ka Clfg; gapu;r;nra;if / Nghrizj; jput Clfg; gapu;r;nra;if Nghrizj; jput Clfg; gapu;r;nra;if Nghrizj; jput Clfg; gapu;r;nra;if Nghrizj; jput Clfg; gapu;r;nra;if Nghrizj; jput Clfg; gapu;r;nra;if
gapu;r;nra;if Clfkhf ePu; my;yJ jpz;k Clfk; gad;gLj;jg;gLk;.

ePu; Clfg; gapu;r;nra;ifePu; Clfg; gapu;r;nra;ifePu; Clfg; gapu;r;nra;ifePu; Clfg; gapu;r;nra;ifePu; Clfg; gapu;r;nra;if

Nghriz Clfk; ePupy; fyf;fg;gl;L ,lk;ngWk; gapu;r;nra;if ePu;ka Clfg;

gapu;r;nra;ifahFk;. G+uz Nghriz nfhz;l jputk; ,lg;gl;l fbd Clfr;

rhbfspy; jhq;Fjbaplg;gl;L my;yJ jhq;Fjbapd;wpAk; gapu;r;nra;if ,lk;ngWk;.

ePu; Clfg; gapu;r;nra;ifapy; ePhpd; juk; gw;wpa tpsf;fj;ij mwpe;jpUj;jy; mtrpakhFk;.

ftdj;jpw; nfhs;s jutFg;G

Ntz;ba tplak;

jPq;F Vw;glhj$    ,ilepiy tPr;R    jPq;F Vw;gLj;Jk;

nghUj;jkhdtPr;R    tPr;R

 pH ngWkhdk;      ruhrup tPr;R 6'5-8'4

 ctu;j;jd;ik

 ̂kpd; flj;Jk;jd;ik&(ds/m) 0'0 - 0'8 0'8 - 3'0 > 3

 Nrhbak; ^kpy;ypr;rktY$ < 3 > 3

     yPw;wu;&

 FNshiul; ^kpy;ypr;rktY$ < 3 > 3

 yPw;wu;&

 Nghud; ^kpy;ypfpuhk;$yPw;wu;& < 0'7 0.7-3.0 > 3

 ,UfhgNdw;W ̂kpy;ypr;rktY < 1'5 1'5 - 8'5 > 8'5

 $yPw;wu;&
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Nghrizf; fiury;fspy; Nkw;nfhs;Sk; gapu;r;nra;ifiag; gpujhdkhf ,uz;L

Kiwfspy; ifahsyhk;.

1. Rw;Nwhl;l Kiw 2. Rw;Nwhl;lkw;w Kiw

1) Rw;Nwhl;l Kiw1) Rw;Nwhl;l Kiw1) Rw;Nwhl;l Kiw1) Rw;Nwhl;l Kiw1) Rw;Nwhl;l Kiw

Nghriz Clfr; Rw;Nwhl;lk; Vw;gLk; Kiwapy; ,lk;ngWk; gapu;r;nra;iffs;

gpd;tUkhW.

•  Moq;Fiwthd Nghrizg;gly El;gKiw (nutrient film technique - NFT)

•  Mokhd Nghrizg; gha;r;ry; El;gKiw (deep flow technique - DFT)

l Moq;Fiwthd Nghrizg;gly El;gKiw (nutrient film technique - NFT)

,k;Kiwapy; Nghriz Clfk; XusT

rha;thd Mokw;w rhy; mikg;gpDs;

gha;e;Njhl tplg;gLk;. ,yq;ifapy; ,it 10cm

tpl;lKila nghypitidy; FNshiul;L

(PVC) %yk; jahupf;fg;gLk;. Vida ehLfspy;

,it tisaf ;$ba (flexible) PVC,

nghypfhgNdw; (polycarbonate)> iggu;fpsh];

glyq;fs; (fibre glass films) Nghd;wd

gad;gLj;jg;gLk;. 0'5mm msT jbg;Gila

jputk; glykhf jputg;Nghriz ,e;j rhy;

Clhf gha;e;Njhl tplg;gLk;.

tsu;g ;G Clfj;jpy; elg;gl;l

my;yJ rhbapy; elg;gl;l jhtuk;

rhypd; Clfj;jpy; itf;fg;gLk;.

,q;F Clfkhf nefpo;Tj; jd;ik

nfhz;l jbj;j nghypj;jPd; kl;ilfs;

gad;gLj;jg;gLk;. ,it cl;Gwk;

fWg ;G ntspg ;Gwk ; nts ;is

epwkhFk;. ,it Kf;Nfhz tbtpy;

kbf;fg;gl;Lr; rhy; Nghd;w mikg;G

jahupf;fg;gLk;. Clfk; Mtpahjy;>

xspj;jhf;fk; Nghd;wtw;iwf; Fiwg;gjw;fhf Kf;Nfhz mikg;gpd; Nky; tpspk;Gfs;

kbj;J fk;gpfshy; ,izf;fg;gLk;. ,t;tikg;G Kf;Nfhzr; rhy; Nghd;W fhzg;gLk;.

rpwpa ehw;Wfs; Nghrizf; fiurypypUe;J fdpAg;Gf;fisAk; ePiuAk;

ngw;Wf;nfhs;fpd;wd. gapu; tsu;r;rpailAk;NghJ Ntu;fs; xUgil Nghd;W tsUk;.

cr;r msthf 10 kPw;wu; ePskhd tupirfisg; gad;gLj;jyhk;. ,J rw;W rha;thf

mike;jpUf;f Ntz;Lk;. Vwj;jhs thuj;Jf;F xU jlit Nghriz Clfj;ij

khw;Wjy; Ntz;Lk;.

Mo; Nghrizg; gha;r;ry; El;gKiw Mo; Nghrizg; gha;r;ry; El;gKiw Mo; Nghrizg; gha;r;ry; El;gKiw Mo; Nghrizg; gha;r;ry; El;gKiw Mo; Nghrizg; gha;r;ry; El;gKiw (DFT)

,q;F Mokw;w rhYf;Fg; gjpyhf> Mokhd rhy; gad;gLj;jg;gLk;.

Rw;Nwhl;lkhfr; nry;Yk; Nghrizf; fiury; 10 nrd;upkPw;wu; tpl;lKila PVC

cU 9.22 : cU 9.22 : cU 9.22 : cU 9.22 : cU 9.22 : NFT gapu;r; nra;ifj; njhFjpnahd;wpd; Njhw;wk;gapu;r; nra;ifj; njhFjpnahd;wpd; Njhw;wk;gapu;r; nra;ifj; njhFjpnahd;wpd; Njhw;wk;gapu;r; nra;ifj; njhFjpnahd;wpd; Njhw;wk;gapu;r; nra;ifj; njhFjpnahd;wpd; Njhw;wk;

jputj;Js;

mkpo;j;jf;

$ba gk;gp

Nghrizj; jputk;
Nghrizj; jhq;fp
tbfl;b

PVC Foha;

Kf;Nfhz rhy;

mikg;G
Foha;j;

jpUF
gyifr;

rl;lk;

NTF rhy;

Ntu;j;njhFjp
nky;ypa Nghriz

Clfk;jhq;fp

cU 9.21 : cU 9.21 : cU 9.21 : cU 9.21 : cU 9.21 : NFT rhypd; (ntl;LKfk;)rhypd; (ntl;LKfk;)rhypd; (ntl;LKfk;)rhypd; (ntl;LKfk;)rhypd; (ntl;LKfk;)
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Foha;fspy; ghjpasT epuk;Gk;tiu ,lg;gLk;. Fohapd; Nkw;Gwj;Nj cs;s

Jisnahd;wpD}lhf ehw;W mlq;fpAs;s tiyr;rhb my;yJ Jisaplg;gl;l

gpshj;jpf;Fr; rhb FohapDs; itf;fg;gLk;. tiyr;rhb my;yJ gpsh];jpf;Fr;rhb

Jk;Gj;J}s;> fw;W}s; Nghd;w capu;g;gw;w fbd Clfj;jhy; epug;gg;gLk;. gapiuj;

jhq;Fjw;fhfNt ,J gad;gLj;jg;gLk;. PVC Foha;fisj; jdpj;j jl;lhfNth (Zig-

Zig tbtpy;)xd;Wf;F Nkw;gl;l jl;Lf;fs; nfhz;ljhfNth mikj;Jf;nfhs;syhk;.

gy jl;Lf;fs; fhzg;gbd; cauk; Fiwthd gapu;fNs ehl;lyhk;. Jk;Gr;NrhW

my;yJ ckp my;yJ ,it ,uz;ilAk; fye;Jk; my;yJ jdpj;jdpahfTk; Clfkhfg;

gad;gLj;jyhk;. Clfj;ijr; rhbapDs; ,l Kd;du; ieNyhd; tiyapdhy; rhbapd;

cl;Gwj;ij %lNtz;Lk;. ,jdhy; fbd Clfk; NghrizA+lfj;Js; tpOtJ

jLf;fg;gLk;.

Nkw;gb Kiwfspy; mikf;fg;gl;l gapu;r;nra;ifj;

njhFjpfspy; gha;e;J nry;Yk; Nghrizj; jputk;

me;jj;jpy; fhzg;gLk; jhq;fpapy; Nru;f;fg;gLk;. mq;F

fhzg;gLk; mKf;fg; gk;gpapd; %yk; kPz;Lk; kPz;Lk;

fiury; rhy;fSlhf mDg;gg;gLk;. ,g;Nghrizj;

jputj;ij kPs;GJg;gpj;jy; my;yJ khw;Wjy; Ntz;Lk;.

mirahf;fiury; Kiw (Nghrid Clfk; Rw;Nwhl;lkhfr; nry;yhj Kiwmirahf;fiury; Kiw (Nghrid Clfk; Rw;Nwhl;lkhfr; nry;yhj Kiwmirahf;fiury; Kiw (Nghrid Clfk; Rw;Nwhl;lkhfr; nry;yhj Kiwmirahf;fiury; Kiw (Nghrid Clfk; Rw;Nwhl;lkhfr; nry;yhj Kiwmirahf;fiury; Kiw (Nghrid Clfk; Rw;Nwhl;lkhfr; nry;yhj Kiw)

gpujhdkhf ,J %d;W tifg;gLk;.

•  Ntu; mkpo;j;jy; El;gKiw (Root Dipping Techique)

•  kpjf;Fk; El;gKiw (Floating Technique)

•  kapu;j;Jisj; njhopw;ghl;L El;gKiw (Capillary Action Technique)

Ntu; mkpo;j;jy; El;gKiwNtu; mkpo;j;jy; El;gKiwNtu; mkpo;j;jy; El;gKiwNtu; mkpo;j;jy; El;gKiwNtu; mkpo;j;jy; El;gKiw

Nghriz Clfk; Rw;Nwhl;lkhfr; nry;yhj Nkw;gb Kiwfspy; Nghriz Clfk;>

njhl;b Nghd;w xU ghj;jpuj;jpy; my;yJ rl;bapy; epug;gg;gl;L mjd; cl;Gwj;Nj

0.15 mm jbg;Gila fWg;Gepwg; nghypj;jPd; jhs; ,lg;gLk;. ,J jputk; frptijj;

jLg;gNjhL xspapd; msitAk; ,opthf;Fk;. ,k;Kiwapy; gPw;&l;> Ks;sq;fp> ful;

Nghd;w gapu;fs; fbd Clfj;jpYk; kw;iwa gapu;fs; jput Clfj;jpYk;

tsu;f;ff;$bajhf ,Uf;Fk;.

fpoq;Fg;gapu; jtpu;e;j Vida gapu;fSf;fhdJfpoq;Fg;gapu; jtpu;e;j Vida gapu;fSf;fhdJfpoq;Fg;gapu; jtpu;e;j Vida gapu;fSf;fhdJfpoq;Fg;gapu; jtpu;e;j Vida gapu;fSf;fhdJfpoq;Fg;gapu; jtpu;e;j Vida gapu;fSf;fhdJ

fpoq;Fg;gapu;fs; jtph;e;j Vida gapu;fSf;fhfr; rpwpa Jisfs; nfhz;l

tiyr;rhbfs;> gpshj;jpf;Fr; rhbfs; Nghd;wdtw;iwg; gad;gLj;jyhk;. ,r;rhbfisj;

Jk;Gr;NrhW/ ckp Nghd;wtw;why; epug;gp mjDs; eLifg;nghUis el;Lf;nfhs;syhk;.

cU 9.24:cU 9.24:cU 9.24:cU 9.24:cU 9.24: gy;jl;L gy;jl;L gy;jl;L gy;jl;L gy;jl;L DFT gapu;r;gapu;r;gapu;r;gapu;r;gapu;r;

nra;ifj;njhFjpnra;ifj;njhFjpnra;ifj;njhFjpnra;ifj;njhFjpnra;ifj;njhFjp

PVC Foha;fs;

Ez;

Nghriz

toq;Fk;

Foha;fs;

gk;gp

ntspNaWk;

Nghrizj;

jputk; kPz;Lk;

jhq;fpia

te;jiljy;

epyj;jpy; gjpf;fg;

gl;Ls;s jputg;

Nghrizj; jhq;fp

cU 9.23:cU 9.23:cU 9.23:cU 9.23:cU 9.23: xw;iwj;jl;L Mo;Nghrizxw;iwj;jl;L Mo;Nghrizxw;iwj;jl;L Mo;Nghrizxw;iwj;jl;L Mo;Nghrizxw;iwj;jl;L Mo;Nghriz

DFT gapu;r;nra;ifj; njhFjpgapu;r;nra;ifj; njhFjpgapu;r;nra;ifj; njhFjpgapu;r;nra;ifj; njhFjpgapu;r;nra;ifj; njhFjp
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,jw ;f hf %bnfhz ;l

nu[pNghk; ngl;b kpfTk;

nghUj;jkhdJ. ,jd; Mok;

28 - 30cm NghJkhdJ. xsp

cl;nry;tijj; jLg;gjw;

fhfTk;> fd;Wfisj; jhq;F

tjw;fhfTk; %b gad;

gLj ;jg ; gLk ; .  %ba py ;

f hzg ; gLk ;  Jisa pd ;

thapyhff; fd;W>

ngl;bapy; fhzg;gLk; jput Clfj;Jld; njhlu;GgLj;jg;gLk;. %bapy; Nkyjpf

Jthunkhd;W Nghrizfs; epug;Gtjw;fhf ,lg;gLk;. ,jd;%yk; ngl;bAs;

fhw;Nwhl;lKk; Vw;gLk;.

Clfj ; j p utg ;ngl ;ba py ;  ehw ;Wf ;fis

ehl;Ltjw;fhfr; rpwpa tiyr;rhbfs; my;yJ gpshj;jpf;

Nfhg;igfs; gad;gLj;jg;gLk;. ,it njhw;WePf;fg;gl;l

Jk;Gj;J}shy; epug;gg;gLk;. gpd; fd;W elg;gLk;. fWg;G

epwg;nghypj;jpdhy; %lg;gl;l nu[pNghk; ngl;bapDs;

Nghrizf; fiuriy ,l;L gpd; mjd; %biaj;

Jisapl;Lr; rhb nghUj;jg;gLk;. rhb glj;jpy;

fhl;bathW NghrizA+lfj;jpy; itf;fg;gLk;. ,t;thW

jahupf;fg;gl;l ngl;b ehw;Wf;fs; eidahj xsp

fpilf;ff;$ba ,lnkhd;wpy; itf;fg;gLk;.

Nghrizj; jputj;jpd; Nky; fhzg;gLk; ehw;Wr;rhbf;Fk; Nghrizj; jputj;jpw;FkpilNa

Fwpg;gpl;lsT ,ilntsp fhzg;gLtjhy;> rpwe;j Ntu; tsu;r;rp Vw;gLk;. nghJthf

Ntu;j;njhFjpapy; 2$3 gq;F ngl;bAs; fhw;Wld; njhlu;Ggl;Lk; 1$3  gq;F Nghrizj;

jputj;Js; mkpo;e;jthW kpje;J nfhz;Lk; fhzg;gLtJ kpfg;nghUj;jkhd mk;rkhFk;.

•  fpoq;Fg; gapu;fSf;fhd fbd Clfg; gapu;r;nra;iffpoq;Fg; gapu;fSf;fhd fbd Clfg; gapu;r;nra;iffpoq;Fg; gapu;fSf;fhd fbd Clfg; gapu;r;nra;iffpoq;Fg; gapu;fSf;fhd fbd Clfg; gapu;r;nra;iffpoq;Fg; gapu;fSf;fhd fbd Clfg; gapu;r;nra;if

fpoq;Fg; gaph;fSf;fhff;

fk;gp tiyapdhy; nra;ag;gl;l

Mokhd rhbiaj; njhw; ;W

ePf;fg;gl;l Jk;Gj;J}s; my;yJ

fUf;fpa ckp my;yJ mtw;wpd;

fyitahy; epug;gp mjDs;

eLifg ;nghUs; elg ;gLk ; .

gpd;dh;> mjidg; Nghrizf;

fiurYf;Fr; rw;W Nkyhf

glj;jpy; fhl;bathW njhq;ftpLtu;. NghrizA+lfj;jpDs; Ntu;fs; tsUk; tiu

2.5 cm tpl;lk; nfhz;l Jisfs; nfhz;l PVC Fohia itj;J jpz;k Clfj;jpdhy;

epug;gg;gLk;. gpd; ,J Nghriz Clfj;jpDs; mkpo;j;jp itf;fg;gLk;. kapu;j;Jisf;

ftu;r;rp tpir %yk; ePu; NknyLf;fg;gLtjhy; ehw;Wfs; mjidg; ngWfpd;wd.

Ntu;fs; tsu;e;j gpd;du; mit tiyr;rhbapd; JisfspD}lhf tsu;g;Gf;fiurypDs;

cU 9.25:cU 9.25:cU 9.25:cU 9.25:cU 9.25: Nghrizr; Rw;Nwhl;lk; epfohj Kiwapy;>Nghrizr; Rw;Nwhl;lk; epfohj Kiwapy;>Nghrizr; Rw;Nwhl;lk; epfohj Kiwapy;>Nghrizr; Rw;Nwhl;lk; epfohj Kiwapy;>Nghrizr; Rw;Nwhl;lk; epfohj Kiwapy;>

ngl;bapy; ,lk; ngWk; nra;ifapd;ngl;bapy; ,lk; ngWk; nra;ifapd;ngl;bapy; ,lk; ngWk; nra;ifapd;ngl;bapy; ,lk; ngWk; nra;ifapd;ngl;bapy; ,lk; ngWk; nra;ifapd;

rhbnahd;wpd; ntl;LKfk;rhbnahd;wpd; ntl;LKfk;rhbnahd;wpd; ntl;LKfk;rhbnahd;wpd; ntl;LKfk;rhbnahd;wpd; ntl;LKfk;

fhw;iwr; Rthrpf;Fk;

Ntu;fs;

%brhbapy; cs;s Clfk;

ehw;W nfhz;l rhb

N g h r i z i a

cwpQ;Rk; Ntu;fs;

ts p r ; R w ; N w h l ; l k ; >

Nghriz e pug ; Gjy ;

vd;gtw;Wf;F cjTk;

Jis

cl;Gwj;Nj fWg;Gepw

nghypj;jpd; ,lg;gl;l

nu[pNghk; ngl;b

Nghriz Clfk;

cU 9 . 2 6 :  nu[ pNghk ;cU 9 . 2 6 :  nu[ pNghk ;cU 9 . 2 6 :  nu[ pNghk ;cU 9 . 2 6 :  nu[ pNghk ;cU 9 . 2 6 :  nu[ pNghk ;

ngl ; ba py ;  ,lk ; ngWk ;ngl ; ba py ;  ,lk ; ngWk ;ngl ; ba py ;  ,lk ; ngWk ;ngl ; ba py ;  ,lk ; ngWk ;ngl ; ba py ;  ,lk ; ngWk ;

Nghrizr ; Rw ; Nwhl ; lk ;Nghrizr ; Rw ; Nwhl ; lk ;Nghrizr ; Rw ; Nwhl ; lk ;Nghrizr ; Rw ; Nwhl ; lk ;Nghrizr ; Rw ; Nwhl ; lk ;

epfohj gapu; tsu;g;G Kiwepfohj gapu; tsu;g;G Kiwepfohj gapu; tsu;g;G Kiwepfohj gapu; tsu;g;G Kiwepfohj gapu; tsu;g;G Kiw

cU 9.27 : nu[pNghk; ngl;bapy; fpoq;Fg; gapu;r; nra;iff;fhfcU 9.27 : nu[pNghk; ngl;bapy; fpoq;Fg; gapu;r; nra;iff;fhfcU 9.27 : nu[pNghk; ngl;bapy; fpoq;Fg; gapu;r; nra;iff;fhfcU 9.27 : nu[pNghk; ngl;bapy; fpoq;Fg; gapu;r; nra;iff;fhfcU 9.27 : nu[pNghk; ngl;bapy; fpoq;Fg; gapu;r; nra;iff;fhf

,lk;ngWk; Rw;Nwhl;lk; epfohj nra;if Kiw,lk;ngWk; Rw;Nwhl;lk; epfohj nra;if Kiw,lk;ngWk; Rw;Nwhl;lk; epfohj nra;if Kiw,lk;ngWk; Rw;Nwhl;lk; epfohj nra;if Kiw,lk;ngWk; Rw;Nwhl;lk; epfohj nra;if Kiw

Nghrizj; jputk;

tsp nfhz;l ntsp

fbd Clfk;

fbd Clf

tiy

tspr; Rw;Nwhl;lj;

jpw;fhd Foha;
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tsu;e;J Nghrizia mfj;JwpQ;Rk;. mjd;gpd;du; tiyr;rhbf;Fs; Nghrizf;fiury;

,lNtz;bajpy;iy. ngl;b 20 - 30 cm Mok; nfhz;ljhf ,Uj;jy; Ntz;Lk;. mjpy;

1$3 gq;F jputk; epug;gg;gLk;. tiyr;rhbf;Fk; jputj;jpw;FkpilNa 7'5 cm  ,ilntsp

fhzg;gly; Ntz;Lk;.

•  kpjg;Gg; gapu;r;nra;ifkpjg;Gg; gapu;r;nra;ifkpjg;Gg; gapu;r;nra;ifkpjg;Gg; gapu;r;nra;ifkpjg;Gg; gapu;r;nra;if

fPiutif Nghd;w

,yFthd jhtuq;fSf;F

kpjg;Gg; gapu;nra;if Kiw

nghUj;jkhdJ. Clfk;

nfhz;l tiyr;rhbfspy;

ehw;Wf;fs; elg;gl;L mit

fWg ;Ge pwg ; nghypj ;j Pd ;

,lg;gl;L> Nghrizj; jputk;

epug;gg;gl;l 10 cm Mokhd nu[pNghk; rhbapy; glj;jpy; fhl;bathW kpjf;f tplg;gLk;.

nraw;iff; fhw;Nwhl;lk; %yk; fiury; tspA+l;lg;gLk;.

kaph;j;Jis cwpQ;ry; Kiwg; gapu;r;nra;if

gy;NtW caukhd mbapy; Jisaplg;gl;l

rhbfspy; jpz;k Clfk;; ,lg;gl;;L eLifg;

nghUl;fs; elg;gLk; . Nghriz Clfk;

jl;nlhd;wpy; ,lg;gLk;. rhbapd; mbg;gFjp

khj;jpuk; Nghriz Clfj;jpDs; mkpOk;

tifapy; jl;bDs; itf;fg;gLk;. Nghriz

Clfk; kapu;j;Jisf; ftu;r;rp fhuzkhf

gapu;r;nra;if Clfj;jpDs; nry;Yk;. mt;thW

milAk; Nghrizf; fiuriyj; jhtuk;

mfj;JwpQ;Rk;. kapu;j;Jis cwpQ;ry; Kiwg;

 gapu;r;nra;ifapy; Jk;Gj;J}Sld; fw;W}s;

my;yJ kzy; Nghd;wit fyf;fg;gl;L> Clfkhfg; gad;gLj;Jtjhy; ey;y

fhw;Nwhl;lj;ij Vw;gLj;jyhk;. ,k;Kiw ngWkjpkpf;f ehw;Wf;fs;> myq;fhuj; jhtuq;fs;>

tPLfspy; tsu;f;Fk; jhtuq;fs; Nghd;wtw;wpw;Fg; nghUj;jkhdJ. gapu; tsUk;NghJ

Clf kl;lk; FiwtiltJld; mad;fsJ nrwpT mjpfkhfyhk;. mt;thwhd

re;ju;g;gq;fspy; mt;T+lfk; mfw;wg;gl;L Gjpa Clfk; ,lg;gl Ntz;Lk;.

jpz;k Clfg; gapu;r;nra;ifjpz;k Clfg; gapu;r;nra;ifjpz;k Clfg; gapu;r;nra;ifjpz;k Clfg; gapu;r;nra;ifjpz;k Clfg; gapu;r;nra;if (solid media culture or aggregate system)

,jpy; eLif Clfkhfj; njhw;WePf;fg;gl;l gpd;tUk; nghUl;fs; gad;gLj;jg;gLk;.

•  mNrjd ,aw;ifj; jpz;k Clfk; - guy;> fw;W}s;

•  Nrjd Clfk; - fUf;fpa ckp> kuj;J}s;> Jk;Gr;NrhW> Kw;wh epyf;fup>

Jk;Gehu;

•  mNrjd Clfk; - nwhf;T+y; (RockWool), Ngh;iyw;W (perlite) > Nth;kpfpA+iyw;W

(vermiculite)

•  Nrjdr; nraw;if  - nghypAuj;jpd;(polyurethane)> nghypgPNdhy; (polyphenol)

Clfk;      nghypitdapy; (polyvinyl)> nghyp<ju; (polyether)

cU 9.28 :cU 9.28 :cU 9.28 :cU 9.28 :cU 9.28 : kpjf;Fk; rhbapy; gilapy; ,lk;ngWk;kpjf;Fk; rhbapy; gilapy; ,lk;ngWk;kpjf;Fk; rhbapy; gilapy; ,lk;ngWk;kpjf;Fk; rhbapy; gilapy; ,lk;ngWk;kpjf;Fk; rhbapy; gilapy; ,lk;ngWk;

gapu;r;nra;ifgapu;r;nra;ifgapu;r;nra;ifgapu;r;nra;ifgapu;r;nra;if

kpjf;Fk;

jfL
nraw;ifahd

fhw;W

toq;fpf;Foha;

Fkpo;fs;

Nghrizj; jputk;

cU 9.29 : kapu;j ;Jis cwpQ;ry;cU 9.29 : kapu;j ;Jis cwpQ;ry;cU 9.29 : kapu;j ;Jis cwpQ;ry;cU 9.29 : kapu;j ;Jis cwpQ;ry;cU 9.29 : kapu;j ;Jis cwpQ;ry;

Kiwr;rhbapd; ntl;LKfj; Njhw;wkKiwr;rhbapd; ntl;LKfj; Njhw;wkKiwr;rhbapd; ntl;LKfj; Njhw;wkKiwr;rhbapd; ntl;LKfj; Njhw;wkKiwr;rhbapd; ntl;LKfj; Njhw;wk ;

N g h r i z

Clfk;

jpz;k Clfk;
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Jk;Gr;NrhW gad;gLj;Jtjhapd;> mJ Vwj;jho 6 khjfhyk; ehl;gl;ljhf

,Uj;jy; Ntz;Lk;. ,y;iyNay; mtw;wpy; fhzg;gLk; jdpd;> mkpyq;fs; Nghd;wit

fhuzkhfg; gapu;fs; ghjpf;fg;gl ,lKz;L.

fbd Clfq;fisj; njupT nra;Ak;NghJ gpd;tUk; gz;Gfs; ,tw;wpy;fbd Clfq;fisj; njupT nra;Ak;NghJ gpd;tUk; gz;Gfs; ,tw;wpy;fbd Clfq;fisj; njupT nra;Ak;NghJ gpd;tUk; gz;Gfs; ,tw;wpy;fbd Clfq;fisj; njupT nra;Ak;NghJ gpd;tUk; gz;Gfs; ,tw;wpy;fbd Clfq;fisj; njupT nra;Ak;NghJ gpd;tUk; gz;Gfs; ,tw;wpy;

fhzg;gly; Ntz;Lk;.fhzg;gly; Ntz;Lk;.fhzg;gly; Ntz;Lk;.fhzg;gly; Ntz;Lk;.fhzg;gly; Ntz;Lk;.

• nefpo;Tj;jd;ik(flexibility) • ePu; tbg;Gj;jd;ik (drainage)

•      ePiug; gw;wpitf;Fk; jd;ik (water holding capacity)

• er;Rg;nghUl;fs; ,d;ik • tspalf;fk; (areation)

•      jPq;F tpistpf;Fk; Ez;zq;fpfs; kw;Wk; tl;lg;GO Nghd;wit ,y;yhjpUj;jy;

• nehUq;Fkpay;G (friability) •      jhq;fw; jpwd; (buffering  capacity)

jpz;k Clfg; gajpz;k Clfg; gajpz;k Clfg; gajpz;k Clfg; gajpz;k Clfg; gapu;r;nra;ifiag; gy;NtW Kiwfspy; nra;ayhk;.pu;r;nra;ifiag; gy;NtW Kiwfspy; nra;ayhk;.pu;r;nra;ifiag; gy;NtW Kiwfspy; nra;ayhk;.pu;r;nra;ifiag; gy;NtW Kiwfspy; nra;ayhk;.pu;r;nra;ifiag; gy;NtW Kiwfspy; nra;ayhk;.

•  epiyf;Fj;jhd gapu;r;nra;if ciwfisg; gad;gLj;jy;.

•  fpilahd gapu;r;nra;if ciwfisg; gad;gLj;jy;.

•  rhy; ghj;jpfspy; ,lk;ngWk; gapu;r;nra;if.

•  rhbfspyhd gapu;nra;if.

epiyf;Fj;jhfj; njhq;Fk; gapu;r;nra;if ciwfisg; gad;gLj;jy;epiyf;Fj;jhfj; njhq;Fk; gapu;r;nra;if ciwfisg; gad;gLj;jy;epiyf;Fj;jhfj; njhq;Fk; gapu;r;nra;if ciwfisg; gad;gLj;jy;epiyf;Fj;jhfj; njhq;Fk; gapu;r;nra;if ciwfisg; gad;gLj;jy;epiyf;Fj;jhfj; njhq;Fk; gapu;r;nra;if ciwfisg; gad;gLj;jy;

cl;Gwk; fWg;GepwkhdJk;

ntspg;Gwk; nts;is epwkhdJk;

Cjhfle ; j fj p u ; fSf ;Fj ;

jhf;Fg;gpbf;f $ba Vwj;jho 1.3

kPw;wu; ePskhd cUistbtg;

nghypj;jPd; ciwfs; ,jw;fhfg;

gad ;gLj ;jg ;gLk ; . ciwfs;

fpUkpaopf;fg;gl;l Jk;G ehu;fshy;

e p u g ; g g ; gLk ; .  ,t ;thwhfj ;

jahhpf;fg;gl;l ciwfs; rPuhd

,ilntspapy; epiyf;Fj;jhfj;

njhq;ftplg;gLk;. rpwpa tiyr;

rhbfspy; elg;gl;l jhtuq;fs;

njhq;ftplg;gl;Ls;s ciwfspy;

ntspg;Gwkhd jpwe;j Jthuq;fspDs;

,lg;gLk;. ciwapd; fPo;g;Gwk; %b Kj;jpiuaplg;gLk;. Nkw;Gwk; PVC FohAld;

nghUj;jg;gl;Lf; fhzg;gLk;. Nkw;Gw me;jj;jpy; Nghrizf; fiury; tprpwg;gLk;.

,t;thW tprpwg;gLk; Nghrizf; fiury;> ciwapDs; cs;s Jk;Gehu;fisAk;

jhtuq;fspd; Ntu;fisAk; eidj;jthW fPo;Nehf;fp tbAk;. Nkyjpf Nghrizf;

fiury; fPo; me;jj;jpy; cs;s Jthuj;jpD}lhf ntspNaWk; mJ kPz;Lk; Nghrizj;

jhq;fpia mile;J kPz;Lk; nrYj;jg;gLk;. ghJfhf;fg;gl;l jhtu ,y;yq;fspYk;>

jpwe;j ntspahd ,lq;fspYk; ,k;Kiwiaf; ifahsyhk;. NghJkhd msTf;Fr;

#hpa xsp fpilf;Fk; tifapy; ciwfis itj;jy; Ntz;Lk;.

Nghrizg; gjhu;j;jk;

toq;Fk; Foha;

jz;zPu;g; gk;gp

Jk;Gr;NrhW

epug ;gg ;gl;l

ciwfs;

epyf;fPo;j; jhq;fp

cU 9.30 : epiyf;Fj;jhf njhq;f tplg;gl;Ls;scU 9.30 : epiyf;Fj;jhf njhq;f tplg;gl;Ls;scU 9.30 : epiyf;Fj;jhf njhq;f tplg;gl;Ls;scU 9.30 : epiyf;Fj;jhf njhq;f tplg;gl;Ls;scU 9.30 : epiyf;Fj;jhf njhq;f tplg;gl;Ls;s

ciwfspy; ,lk;ngWk; gapu;r;nra;ifj; njhFjpciwfspy; ,lk;ngWk; gapu;r;nra;ifj; njhFjpciwfspy; ,lk;ngWk; gapu;r;nra;ifj; njhFjpciwfspy; ,lk;ngWk; gapu;r;nra;ifj; njhFjpciwfspy; ,lk;ngWk; gapu;r;nra;ifj; njhFjp
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,e;j ciwfs; mjpf cWjpahditay;y. ,it Vwj;jho ,uz;L tUlq;fSf;Fg;

gad;gLj;jf;$bad. fPiutif (,iyf;fwpfs;)> ];Nuhghp> rpwpa G+r;nrbfs; Nghd;wtw;iw

tsu;g;gjw;fhf ,e;j Kiwiaf; ifahsyhk;. ciwfspd; cl;Gwk; fWg;G epwkhd

jhifahy; gq;fR tsh;r;rpailtJ jtpu;f;fg;gLk;.

fpilahf itf;fg;gl;l gaphpr;nra;if ciwfpilahf itf;fg;gl;l gaphpr;nra;if ciwfpilahf itf;fg;gl;l gaphpr;nra;if ciwfpilahf itf;fg;gl;l gaphpr;nra;if ciwfpilahf itf;fg;gl;l gaphpr;nra;if ciw
,jw;fhf ntspg;Gwk;

nts;is epwKk; cl;Gwk; fWg;G

epwKk; nfhz;l fopA+jhj;

jhf;fk; Fiwe;j Vwj;jho 1 - 1

1$2 m ePskhd nghypj;jpd;

ciwfs; gad;gLj;jg;gLk;.

ciwfspYk ; Vwj ;jho 6

khjfhyk ;  e hl ; gl ; l

fpUkpaopf;fg;gl;l Jk;Gj;J}s;

gad;gLj;jg;gLk;. ,t;thwhfj; jahu;gLj;jg;gl;l ciw Vwj;jho 6 nrd;hpkPw;wu; cauKk;

18 nrd;up kPw;wu; mfyKilajhf ,Uf;Fk;. ,t;thW jahu;gLj;jg;gl;l ciwfs;

jiuapy; gug;gp itf;fg;gLk;. tupirfSf;fpilNa xUtu; nry;yf;$basTf;F

,ilntsptpl;L thpirahf ciwfs; itf;fg;gLk;. ciwfspd; Nkw;Gwj;Nj rpwpa

Jthuq;fspl;L> rpwpa tiyr;rhbfspy; elg;gl;l jhtuq;fs; mj;Jthuq;fspy; ehl;lg;gLk;.

,t;thwhfj; jahu;g;gLj;jpa ciwfspd; fPo;g;Gwj;Nj xU Jis ,lg;gLk;. ,J

Nkyjpf ePu; ntspNaWtjw;F cjTk;. ,k;Kiwapy; fWg;G epwr; rpwpaFoha;fs;

thapyhfj; Jspg;ghrd KiwNghd;W Nghrizj; jput Clfk; toq;fg;gLk;.

gapu;eLif ciwfis itg;gjw;F Kd;du; gapu;nra;epyk; nts;isepw> Cjh

fle;j fjpu ;fs; jhf;fkw;w nghypj ;j Pdhy; %lg;gLk; . ,it xspiaj;

njwpg;Gf;Fl;gLj;JtJld; rhuPug;gjidAk;  Fiwf;Fk;. vdNt> gq;fRj; jhf;fk;>

kz;%ykhd njhw;Wfs; Nghd;wd jLf;fg;gLk;.

rhy; Kiw
nrq;fy;ypdhy;

my;yJ rPnke;Jf;

f w ; f s p d h y ;

mikf ;fg ;gl ;l

r h y ; f s p Y s ;

e h w ; W f ; f s ;

elg;gLk;. rhy;

fspDs; ,uz;L

n g h y p j ; j P d ;

gilfs; ,lg;gLk;.

,t;thwhf mikf;fg;gLk; rhy;fs; Fiwe;j gl;rk; 30 - 35cm  MoKilajhf

,Uj;jy; Ntz;Lk;.

ehl;gl;l Jk;Gj;J}s;> kzy;> guy;> Ntu;kpfpAiyw;W> Ngu;iyw;W> ehl;gl;l

kuj;J}s; Nghd;wd xd;whfr; Nru;f;fg;gl;L> ,r;nra;iff;fhd Clfk; jahupf;fg;gLk;.

ifapdhy; ePu; ,lyhk; my;yJ nrhl;L ePu;g;ghrd Kiwiaf; ifahsyhk;.

cU 9.31 : fpilahff; fhzg;gLk; gapu;r;nra;ifcU 9.31 : fpilahff; fhzg;gLk; gapu;r;nra;ifcU 9.31 : fpilahff; fhzg;gLk; gapu;r;nra;ifcU 9.31 : fpilahff; fhzg;gLk; gapu;r;nra;ifcU 9.31 : fpilahff; fhzg;gLk; gapu;r;nra;if

    ciwfs;    ciwfs;    ciwfs;    ciwfs;    ciwfs;

gpujhd Nghriz

Clfj;ij toq;

Fk; Ez;Foha;

Nghrizg; gjhu;j;jq;

fis toq;Fk; Ez;

Foha;

Jk;Gr; NrhW / ehu;

epug;gg;gl;l gapu;r;

nra;if ciw

cU 9.32 : fbd Clfk; epug;gpa ghj;jpapd; ntl;LKfk;cU 9.32 : fbd Clfk; epug;gpa ghj;jpapd; ntl;LKfk;cU 9.32 : fbd Clfk; epug;gpa ghj;jpapd; ntl;LKfk;cU 9.32 : fbd Clfk; epug;gpa ghj;jpapd; ntl;LKfk;cU 9.32 : fbd Clfk; epug;gpa ghj;jpapd; ntl;LKfk;

Nghrizg; gjhu;j;jq;fis

toq;Fk; Ez;Foha;

toq;Fk; Foha;

gpujhd Nghrizg;

nghUs; toq;Fk;

Foha;

nghypj;jPd; glyk;

tsu;g;G+lfk; nfhz;l

ghj;jp
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rhb tsu;g;G Kiw (Pot Culture)

,k;KiwAk; rhy;Kiwia xj;jJ.
,k;Kiwapy; gapu;tsh;g;G Clfk; gpshj;jpf;Fr;
rhbfspy ; my;yJ fspkz; rhbfspy ;
epug;gg;gLk;. rhbfs; 1 - 10l  tiuahd
nfhs;ssitf; nfhz;litahf ,Uf;fyhk;.
,jw;F 30cm nfhz;l gpshj;jpf;F my;yJ
fspkz; rhbfs; gad;gLj;jg;gLk;.

fhw;wpy; gapu;tsu;f;Fk; njhopDl;gk; (Aeroponic Technique)

,J rpWJis nfhz;l ];iuuNghk; jl;Lfisg; gad;gLj;jp> ntWikahd

miwnfhz;l ngl;bfs; mikf;fg;gLk;. ,t;ntWikahd miwf;Ff; fhw;Wf;Fupa

gFjpfspypUf;Fk; Ntu;fs; rpW JisfspD}lhf mDg;gg;gLk;. Ntu;fspd; tsu;r;rpiaj;

J}z;lTk; gq;fR tsu;r;rpiaj; jLf;fTk; xsp nry;yhjthW mikf;fg;gLk;.

A vOj ;J tbt

mikg;gpy; ghJfhf;fg;gl;l

,y;yq;fspNy ,r;nra;if

,lk;ngWk;. ,uz;L my;yJ

%d;W epkplq;fSf;F xU

jlit rpy nrf;fd;fSf;F

gdpg;Gfhu; Nghd;W Nghrizf;

fiury; tprpwg;gLk;. mt;thW

Nth;fspd; kPJ gbAk; Nghrizf;fiury; %yk; Ntu;fSf;Fj; Njitahd ePUk;>

Nghrizg;gjhu;j;jq;fSk; Fiwtpd;wp toq;fg;gLk;. Ntu; tsu;r;rpNaw;gly;> gq;fR

Neha; fl;Lg;gLj;jg;gly; Nghd;wtw;wpw;fhf ,it $lhuj;Js; xspglhjthW itf;fg;gLk;.

grsp> fq;Fd;> ryhJ Nghd;w Fiwe;j cauKila ,iyf;fwpg;gapu;fSf;F

,k;Kiw nghUj;jkhdJ. ,k;Kiwapy; ntsp tpidj;jpwDila tifapy;

gad;gLj;jg;gLk;. myFg;gug;GKiw> nghJthd ePu;kaT+lhf tsu;g;G Kiw

vd;gtw;wpYk; ghu;f;f Vwj;jho ,uz;L klq;F jhtuq;fis elyhk;. mjd; gf;fq;fspy;

,lg;gl;l Jisfspdhy; jhtuq;fspd; Ntu;fs; GFj;jg;gLk;.

Nghrizg; gjhu;j;jq;fis toq;Fjy;

gapu;fspd; clw;nwhopw;ghLfSf;F Ez;%yfq;fs;> kh%yfq;fs; Mfpad mtrpakhFk;.

kz;zpd;wpa gapu;r;nra;ifapy; ,g;Nghrizf; $Wfs; gapupd; tsu;r;rpapy; nry;thf;Fr;

nrYj;Jfpd;wd. kz;zpy; gapu;r;nra;ifapy; <LgLk;NghJ Ez;%yfq;fs; kPJ ftdk;

nrYj;jg;gLtjpy;iy. vdpDk;> N, P, K Nghd;w kh%yfq;fs; kPNj ftdk; nrYj;jg;gLk;.

ePupy; ed;F fiuaj;jf;f ,urhadf; fyitfNs Nghriz Clfkhfg; gad;gLj;jg;gLk;.

ePupy; fiuahj my;yJ rpwpjsT fiufpd;w ,urhadr; Nru;itfisg; gad;gLj;Jtjhy;

jhtuq;fspy; Nghrizf; FiwghL Vw;gl ,lKz;L. NkYk;> ,t;thwhfg;

gad;gLj;jg;gLk; ,urhadf; fyitfs; gapUf;Fj; jPq;F Vw;gLj;jhjitfshf

,Uf;fNtz;Lk;.

cU 9.34 : fhw;wpyhd gapu;tsu;g;Gj; njhFjpcU 9.34 : fhw;wpyhd gapu;tsu;g;Gj; njhFjpcU 9.34 : fhw;wpyhd gapu;tsu;g;Gj; njhFjpcU 9.34 : fhw;wpyhd gapu;tsu;g;Gj; njhFjpcU 9.34 : fhw;wpyhd gapu;tsu;g;Gj; njhFjp

cU 9.33 :cU 9.33 :cU 9.33 :cU 9.33 :cU 9.33 :     rhb Kiwapy; tsu;f;fg;gl;lrhb Kiwapy; tsu;f;fg;gl;lrhb Kiwapy; tsu;f;fg;gl;lrhb Kiwapy; tsu;f;fg;gl;lrhb Kiwapy; tsu;f;fg;gl;l

ePu;ka Clf ehw;WfsePu;ka Clf ehw;WfsePu;ka Clf ehw;WfsePu;ka Clf ehw;WfsePu;ka Clf ehw;Wfs ;; ;; ;

Ez;Foha;

jpz;k Clfk;

nfhz;l rhb

gpujhd Nghriz toq;Fk;

Foha;
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kz;zpd;wpa gapu;r;nra;ifapd;NghJ KOikahd Nghrizf; $Wfs; mlq;fpa

fiury; njhFjp toq;fg;gLfpwJ. ,g; Nghrizf; fiury; gapu;fspd; Ntu;j;njhFjpAld;

njhLk; tifapy; (cjhuzk; NFT) itf;fg;gl;Ls;sd. rpy njhFjpfspy; Nghrizf;

fiury; Fwpg;gpl;l fhyj;jpw;F xU Kiw ePu;toq;fw; njhFjpapD}lhf toq;fg;gLfpd;wJ.

(cjhuzk; nrhl;L ePu;g;ghrdk; nfhz;l rhy;fs;> epiyf;Fj;jhd njhq;F gapu;r;nra;ifj;

njhopDl;gk;)

,t;thW Nghrizf; $Wfs; jput Clfj;jpD}lhfg; gapUf;F toq;fg;gLk;.

jhtuj;jpw;Fj; Njitahd vy;yhf; $WfSk; ngw;Wf; nfhs;sf;$ba Kiwapy;

Fwpg;gpl;l nrwpT nfhz;l fiuriy toq;f Ntz;bAs;sJ. ,jdhy; tpNrl

Kfhikj;Jt Kiwnahd;W fhzg;gl Ntz;Lk;.

ePu;ka Clfg; gapu;r;nra;iff;Fg; gad;gLj;jg;gLk; KOikahd $Wfisf;

nfhz;l cuf;fyit fhzg;gLfpwJ. c-k; : my;Ngl; cuk;> IjNufpwp];lNyhd;>

IjNuh fy;rpak; iej;jpNuw;W> Nkhly; FNuh nyhd;rpd;

gutyhfg; gad;gLj;jg;gLk; Nghriz Clfq;fs;gutyhfg; gad;gLj;jg;gLk; Nghriz Clfq;fs;gutyhfg; gad;gLj;jg;gLk; Nghriz Clfq;fs;gutyhfg; gad;gLj;jg;gLk; Nghriz Clfq;fs;gutyhfg; gad;gLj;jg;gLk; Nghriz Clfq;fs;
my;Ngl;fyit (1000 yPw;wu; fiuriyj; jahupg;gjw;fhfg; gad;gLj;jg;gLk; ,urhadr;

Nru;itfspd; epiw - fpuhkpy;)

 ,urhadr; Nru;it,urhadr; Nru;it,urhadr; Nru;it,urhadr; Nru;it,urhadr; Nru;it epiw (fpuhk;)epiw (fpuhk;)epiw (fpuhk;)epiw (fpuhk;)epiw (fpuhk;)

ky;b Nf - nghw;whrpak; iej;jpNuw;W KNO
3

38'00

J}a fy;rpak; iej;jpNuw;W (Ca(NO
3
)

2
 H

2
O 952'00

kfdPrpak; ry;Ngw;W Mg SO
4

308'00

,Uk;G fPNyw;W FeEDTA 8'00

rpd;f; ry;Ngw;W ZnSO
4

308'00

Nghupf; mkpyk; H
3
BO

3
0'20

kq;fdPR ry;Ngw;W  Mn SO
4

1'15

nrg;G ry;Ngw;W CuSO
4

0'10

nkhNdh nghw;whrpak; nghRNgw;W KH
2
PO

4
269'00

nghw;whrpak; ry;Ngw;W K
2
PSO

4
423'00

mNkhdpak; nkypj;Njw;W NH
4
Mo

4
O

24
0'03

fyhepjp myd; $g;gupd; fyit (1000 yPw;wu; fiury; jahhpg;gjw;fhfg; gad;gLj;jg;gLk;

,urhadr; Nru;itfspd; epiw - fpuhkpy;)

,urhadr; Nru;it,urhadr; Nru;it,urhadr; Nru;it,urhadr; Nru;it,urhadr; Nru;it epiw (fpuhk;)epiw (fpuhk;)epiw (fpuhk;)epiw (fpuhk;)epiw (fpuhk;)

nghw;whrpak; il Ijurd; nghRNgw;W KH
2
PO

4
236'00

nghw;whrpak; iej;jpNuw;W KNO
3

583'00

fy;rpak; iej;jpNuw;W Ca(NO
3
) H

2
O 1003'00

kfdPrpak; ry;Ngw;W MgSO
4

513'00

,Uk;G fPNyw;W FeEDTA 79'00

kq;fdPR ry;Ngw;W Mn SO
4

6'10

Nghupf; mkpyk;  H
3
BO

3
1'70
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nrg;G ry;Ngw;W CuSO
4

0'39

mNkhdpak; nkhypj;Njw;W NH
4
Mo

7
O

24
0'37

ehf ry;Ngw;W ZnSO
4

0'44

Nghriz Clfg; guhkhpg;Gk; fl;Lg;ghLk;

rpwg;ghd Nghriz Clfq;fs; gad;gLj;jg;gl;l NghjpYk; gy;NtW

fhuzq;fshy; Nghriz Clfj;jpd; rkdpiy Fiwa ,lKz;L. vdNt> Nghriz

Clfj;ijr; rhpahd fl;Lg;ghl;by; itj;jpUj;jy; mtrpakhFk;. ,J njhlu;ghff;

ftdQ; nrYj;j Ntz;ba rpy tplaq;fs; cs;sd.

1) Nghriz Clfj;jpd; pH ngWkhdk;

Nghriz Clfj;jpd; rpwg;ghd pH tPr;R 5.8 - 6.5 MFk;. fiurypd; pH ngWkhdk;

7.5 ,Yk; mjpfupf;Fk;NghJ ,Uk;G> kq;fdPR> nrg;G> ehfk; kw;Wk; Nghud; Nghd;w

%yfq;fisj; jhtuq;fs; ngWk; msT FiwtilAk;. fiurypd; pH ngWkhdk;

mjdpYk; ghu;f;ff; FiwtilAkhdhy; nghRguR> fy;rpak;> kq;fdPR Mfpatw;wpd;

fiujpwd; Jupjkhff; FiwtilAk;. vdNt> jpdKk; guPl;rpj;Jg; nghUj;jkhd pH

tPr;rpDs; Nghriz Clfj;ijg; NgzptUjy; mtrpakhFk;. nghJthf pH

ngWkhdj;ijr; rPuhfg; NgZtjw;fhf Ijhd mkpyq;fs; my;yJ fhuq;fs;

gad;gLj;jg;gLk;. c-k; : H
3
PO

4 
0.1%, NH

4
OH, HCl / H

2
SO

4

2) Nghriz Clfj;jpd; kpd;flj;J jpwd; (Electro Conductivity)

ahNjDk; fiurypy; fiue;j epiyapy; fhzg;gLk; cg;Gr; nrwpitf; fhl;Lk;

Xh; mstPNl kpd;flj;J jpwd; MFk;. fiurypd; Clhf kpd;idg; ghar;nra;J

kpd;flj;Jjpwd;khdpapdhy; msf;fg;gLk;. ,J kPw;wUf;F nlrprPkd; (ds/m) vDk;

mstpy; msf;fg;gLk;. fiurypy; mlq;fpAs;s cg;gpd; nrwpit ,jd;%yk; mse;J

nfhs;syhk;. vdpDk;> me;ePupd; Nghrizf;$Wfs; mlq;fpAs;s msTfis msf;f

KbahJ. ePu;ka tsu;g;G Clfnkhd;wpd; rpwg;ghd kpd;flj;J jpwd; tPr;R 1.5 - 2.5 ds/m

MFk;. ,r;rpwg;G kl;lj;ijtpl mjpfupf;Fk;NghJ Nghriz mfj;JwpQ;ry; Fiwtile;J

jhtuk; Neha;tha;g;gl;L tpisr;ry; FiwAk;. mg;ngWkhdk; FiwtilAk; NghJ

gapupd; MNuhf;fpaKk; grisfSk; ghjpf;fg;gLk;. kpd;flj;Jjpwd; mjpfkhapd;

fiurYld; J}aePiur; Nru;f;fyhk;. pH ngWkhdk; FiwtilAkhdhy; fiurypy;

Nghrizf; $Wfisr; Nrh;j;jy; Ntz;Lk;.

kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;kz;zpd;wpa gapu;r;nra;ifapd; Kf;fpaj;Jtk;

• mjpf epyg;gug;G mtrpakpy;iy.

• xNu epyg;gug;gpy; njhlu;e;J gapuplyhk;.

• gz;gLj;jy;> fisfl;ly; Nghd;wtw;wpw;F mjpf Kaw;rp Njitapy;iy.

• ePu;g;ghrdr; nryT FiwthFk;.

• kz; njhlu;ghd Neha;fs; FiwthFk;.

• ve;jf; fhyepiyapYk; gapuplyhk;.

• kz;zw;w #oypYk; gapuplf;$bajhftpUf;Fk;. ,sk; jiyKiwapdiu <u;f;ff;

$bajhf tpUj;jy;.

• gotif> kuf;fwp> fshd;tiffs;> myq;fhug; G+f;fs; Nghd;wdtw;wpw;Fk; Vw;wJ.
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• gapu;r;nra;if epyk; J}a;ikahff; fhzg;gLtjhYk; kz;zw;w #oy;

fhzg;gLtjhYk; Neha; gPilj;jhf;fq;fs; FiwT.

• Neha;> gPilj;jhf;fk; Fiwthdjhy; G+r;rpehrpdpg; ghtidAk; FiwT. vdNt>

,jd;%yk; #oy; khriljYk; FiwthFk;.

kz;zpd;wpa gapu;r;nra;if njhlu;ghd gpur;rpidfs;

•  kz;zpd;wpa gapu;r;nra;if jpwe;j #oypy; elj;jg;gl;lhy; cau; tpisr;riy

  vjpu;ghu;f;f KbahJ.

•  xt;nthU gapUf;Fk; Vw;g ghJfhg;G ,y;yq;fisg; gad;gLj;j Ntz;bAs;sJ.

•  ghJfhg;Gf; fl;likg;igg; gad;gLj;Jk;NghJ mjDs; #oy; epge;jidfisg;

  gapu;fSf;Fr; rhjfkhd tifapy; Ngzptu Ntz;bAs;sJ.

•  ,g; gapu;r;nra;iff;F NghrizA+lfk; jahupj;jy; Nghriz Clfj;jpd; pH

  ngWkhdk;> EC Nghd;w ,ay;Gfis mtjhdpj;J mtw;iwg; gapUf;Fg; nghUj;j

  khdthW Ngzp tuNtz;b cs;sJ.

•  ,k;Kiwapy; vupnghUs; my;yJ kpd;rf;jp Njitg;gly;. ,jdhy;; guhkupg;Gr;

  nryT mjpfkhFk;.

•  KjyPl;L tha;g;Gf;fs; Fiwthff; fhzg;gLfpd;wJ.

•  epWtd trjpfs; tiuaiwf;Fl;gl;Lf; fhzg;gLjy;.

•  rpW jtWfspdhy; Vw;gLk; ghjpg;G mjpfkhFk;.

•  Nrhbak;> FNshuPd; Mfpa mad;fs; Fiwthd jukhd ePu; mtrpakhjy;.

•  Muk;g %yjdr; nryT mjpfkhjyhy; mjpf ngWkjp nfhz;l gapu;fs; rpwpastpy;

  gapu;nra;ag;gLjy;.

Nkw;gb gpur;rpidfis Fiwg;gjw;fhf epWtd trjpfis tpUj;jp nra;J

rpwg;ghd tprhypg;Gr; Nritnahd;wpid Vw;gLj;Jjy; Ntz;Lk;. %yg;nghUs;fisg;

ngWtjw;fhd trjpfis Vw;gLj;j Ntz;Lk;. Nrit trjpfis Vw;gLj;jp

Copau;fSf;Fg; gapw;rp toq;f Ntz;Lk;. Rj;jg;gLj;Jk; trjpfisAk; Vw;gLj;jy;

Ntz;Lk;.
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+  6O
2
  +  6H

2
O

  FNshugpy;

#upa xsp

cU 10.1 : gr;irTUkzpapd; EZf;Ff;cU 10.1 : gr;irTUkzpapd; EZf;Ff;cU 10.1 : gr;irTUkzpapd; EZf;Ff;cU 10.1 : gr;irTUkzpapd; EZf;Ff;cU 10.1 : gr;irTUkzpapd; EZf;Ff;

  fhl;;bapd; fPohd mikg;G  fhl;;bapd; fPohd mikg;G  fhl;;bapd; fPohd mikg;G  fhl;;bapd; fPohd mikg;G  fhl;;bapd; fPohd mikg;G

epf;Nfhl;bdikl;L mbdPd;

,UepAf ;f ps pNahiuw ;W

nghRNgw;W

(NADP)

 +  2H
jho;j;jg;gl;l epf;Nfhl;bdikl;L

mbdPd; ,U epAf;fpspNahiuw;W

 Ijurd; nghRNgw;W (NADPH
2
)

10. jhtu clw;nwhopypay;10. jhtu clw;nwhopypay;10. jhtu clw;nwhopypay;10. jhtu clw;nwhopypay;10. jhtu clw;nwhopypay;

jhtuf;fyj;jpDs; gy;NtW mDNrgr; nraw;ghLfs; eilngWfpd;wd. xspj;njhFg;G>

Rthrk;> MtpAapu;g;G> gjhu;j;jq;fis mfj;JwpQ;ry;> flj;jy; Nghd;wit mtw;wpy;

rpythFk;. ,it njhlu;ghd fw;if jhtu clw;nwhopypay;  vdg;gLk;.

,e; clw;nwhopw;ghLfs; tpisr;rypd; kPJ Neubahfr; nry;thf;Fr; nrYj;Jfpd;wd.

,e;j mj;jpahaj;jpD}lhf ,it gw;wp Muha;Nthk;.

     10.1 xspj;njhFg;G10.1 xspj;njhFg;G10.1 xspj;njhFg;G10.1 xspj;njhFg;G10.1 xspj;njhFg;G

xspj;njhFg;G vd;gJ gr;irj; jhtuq;fs; xspr;rf;jpapd; Kd;dpiyapy;>

fhgdPnuhl;irl;L ^CO
2
) ePu;  Nghd;w mNrjd %yg;nghUs;fisg; gad;gLj;jp

Nrjd czit cw;gj;jp nra;Ak; capupurhadr; nrad;KiwahFk;. FNshugpy;

(gr;irak;) %yk; mfj;JwpQ;rg;gLk; xspr;rf;jp Nrjd cztpy; ,urhadr; rf;jpahfg;

gjpf;fg;gLk;. ,r;nrad;Kiwiag; gpd;tUkhW ,urhadr; rkd;ghl;bd; %yk; fhl;lyhk;.

xspj;njhFg;gpd;NghJ eilngWk; nrad;

Kiwia t psf ;Ftjw ;F ,r ; rkd ; g hL

NghJkhdjy;y. xd;wd;gpd; xd;whf gpujhdkhd

,uz;L nrad;KiwfspD}lhf ,it epfo;fpd;wd.

1. xspr;rf;jp Njitg;gLfpd;w xspj;jhf;fk;

  (light reaction)

2. xspr;rf;jp Njitapy;yhj ,Uzpiyj;

  jhf;fk;. (dark reaction)

1. xspj;jhf;fk;1. xspj;jhf;fk;1. xspj;jhf;fk;1. xspj;jhf;fk;1. xspj;jhf;fk;

gr;irTUkzpfspy; cs;s ijyf;nfhapl;L nkd;rt;TfSld; ,ize;Js;s

jhf;f ikaq;fs; vdg;gLk; ,lq;fspNyNa xspj;jhf;fk; epfOfpd;wJ.

mbdPd; ,U nghRNgw;W +  nghRNgw;W mbNdhrpd; %nghRNgw;W

(ADP) (ATP)
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2. ,Uzpiyj;jhf;fk;2. ,Uzpiyj;jhf;fk;2. ,Uzpiyj;jhf;fk;2. ,Uzpiyj;jhf;fk;2. ,Uzpiyj;jhf;fk;

,Uzpiyj;jhf;fkhdJ> gr;iraTUkzpapd; gQ;rizg; gFjpapy; epfOk;

gy nehjpaq;fs; gq;Fgw;Wk; ,j;jhf;fk; gy fl;lq;fshf epfOk;. ,J njhluhd

gy jhf;fq;fis cs;slf;fpajhFk;. xspj;jhf;fj;jpd;NghJ cw;gj;jpahd ATP iaAk;

NADPH
2 
Ak; gad;gLj;jp CO

2
 thdJ fhNghitjNuw;whf khw;wg;gLk;. mj;jhf;fj;ijg;

gpd;tUkhW fhl;lyhk;.

,Uzpiyj; jhf;fq;fspd; njhlf;fj;

jhf;fq;fs;> gpujhdkhd ,uz;L tpjq;fspy;

epfOk;. rpy jhtuq;fspy; KjyhtJ

cWjpepiyahd tpisnghUshf 3 - fhgd;

Nru;it cUthFk;. kw;Wk; rpy jhtuq;fspy;

4 - fhgd; Nru;it cUthFk;. ,e;j jhf;f

tiffs; ,uz;Lf;Fk; mika> mj;jhtuq;fspd;

,iyfspd; ,ioaf; fl;likg;Gk; ,UNtW

tpjkhditahFk;.

mjw;fika jhtuq;fs;  jhtuq;fs; vdTk;  jhtuq;fs; vdTk; tifg;gLj;jg;gLk;.

,e;j ,uz;L jhtu tiffSs;  jhtuq;fspd; xspj;njhFg;G tpidj;jpwd;

cau;thdJ.  jhtuq;fSs; ngUk;ghyhdit madtya ehLfspy; tsUk;

jhtuq;fshFk;. Nrhsk;> fUk;G Nghd;w xU tpj;jpiyj; jhtuq;fSk; Kisf;fPiu

Nghd;w rpy ,U tpj;jpiyj; jhtuq;fSk;  jhtuq;fSf;fhd rpy cjhuzq;fshFk;.

Fspu;fhyepiyiaf; nfhz;l ehLfspy; tsUk; NghQ;rp> ful; Nghd;w jhtuq;fs;

 jhtuq;fSf;F cjhuzq;fshFk;.

xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

xspj;njhFg;Gr; nrad;Kiwapy; nry;thf;Fr; nrYj;Jk; fhuzpfis Gwf;

fhuzpfs;> mff;fhuzpfs; vd ,uz;L gpupTfshf gpupf;fyhk;.

xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

Gwf; fhuzpfs; mff; fhuzpfs;

1' xsp 1 xspj;njhFg;G epwg;nghUs;fs;
2' ntg;gepiy 2' ,iy eLtpioaf;fyq;fspy;
3' fhgdPnuhl;irl;Lr; nrwpT mlq;fpAs;s ePupd; msT
4' ePu; 3' jz;by; ,iyfs; mike;jpUf;Fk;
5' epNuhjpfSk; khRf;fSk; Nfhyk;

4' ,iy Nkw;gug;gpd; mfyk;
5' ,iytha;fspd; vz;zpf;if
6' fyj;jpilntspfspd; msT
7' ,iyapd; taJ

,f;fhuzpfshy; xspj;njhFg;G tPjk; fl;Lg;gLj;jg;gLk;. ngUk;ghYk;
vy;iyg;gLj;Jk; fhuzpapdhNyNa nkhj;j xspj;njhFg;G tPjKk; fl;Lg;gLj;jg;gLk;.
,J vy;iyg;gLj;Jk; fhuzp tpjpapdhy; tpsf;fg;gLfpd;wJ.

ahNjDk; nraypy; gq;fspg;Gr;nra;Ak; fhuzpfSs; xd;Wf;F Nkw;gl;lit
fhzg;gLkhapd;> mtw;Ws; kl;Lg;ghlhff; fhzg;gLk; fhuzpNa KOr;
nrad;KiwapdJk; vy;iyg;gLj;Jk; fhuzpahf mikAk;.

NADPH
2

 NADP

ATP ADP + P

>CO
2

fhNghitjNuw;W



418

xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfis Muha;ifapy; mjpy;

nry;thf;Fr; nrYj;Jk; Vida fhuzpfs; Mjpf;fQ;nrYj;jhj epiyapy;> mf;fhuzpia

khj;jpuk; khw;Wtjhy; xspj;njhFg;G tPjk; khWgLk; tpjk; tptupf;fg;gLk;.

xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; Gwf;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; Gwf;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; Gwf;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; Gwf;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; Gwf;fhuzpfs;

1. xsp1. xsp1. xsp1. xsp1. xsp

xspj;njhFg;G epfo;tjw;Fj; Njitahd rf;jp> #upa xspapypUe;J fpilf;fpd;wJ.

vdNt> xspr;nrwpTf;Fk; xspj;njhFg;G tPjj;Jf;Fk; ,ilNa Neu;j; njhlu;G cz;L.

xspr;nrwpit mjpfupfupf;Fk;NghJ> xspj;njhFg;G tPjk; mjpfupf;Fk;. vdpDk;> cau;

xspr;nrwpT fhuzkhf FNshugpy; moptjhYk; ,iytha;fs; %LtjhYk;

xspj;njhFg;G tPjk; fl;Lg;gLj;jg;gLk;. mjpf xspr;nrwpT fpilf;Fk;NghJ  gr;irak;

moptjhy; ,iyfs; kQ;rs; epwkhf khWfpd;wd.

nghJthd epge;jidfspd; fPo;> epoypy; tsUk; jhtuq;fs; jtpu;e;j Vida

jiuj; jhtuq;fisg; nghWj;j kl;by; xsp gpujhdkhd vy;iyg;gLj;Jk; fhuzpahf

miktjpy;iy. ,Uspy; xspj;njhFg;G epfOtjpy;iy. vdpDk;> Rthrk; khj;jpuk;

epfOk;. Fiwthd xspAs;s NghJ> Rthrk;> xspj;njhFg;G Mfpa ,uz;L

nrad;KiwfSk; ngUk;ghYk; ruhrupahd Ntfj;jpy; epfOk;. vdpDk;> gpufhrkhd

xsp fpilf;Fk;NghJ Rthr tPjj;ijtpl cau;thd tPjj;jpy; xspj;njhFg;G epfOk;.

vdNt> gapu;r;nra;ifapd;NghJ cau;tpisr;ry; fpilg;gjw;F gapu;fSf;F ed;F

#upa xsp fpilf;f tif nra;a Ntz;Lk;. Fwpg;gpl;l ,ilntspfspy; gapupLjy;>

fpisfisf; fj;jupj;jy;> fpisfspw; RikNaw;wy;> fpisfis Ijhf;Fjy; Nghd;w

toptiffisf; ifahs;tjhy; #upa xsp fpilg;gij mjpfupf;fr; nra;J tpisr;riy

mjpfupj;Jf;nfhs;syhk;.

2. ntg;gepiy2. ntg;gepiy2. ntg;gepiy2. ntg;gepiy2. ntg;gepiy

ntg;gepiy 300C tiu mjpfupj;Jr; nry;Yk;NghJ $lNt xspj;njhFg;G tPjKk;

mjpfupf;Fk;. vdpDk;> mjw;F mg;ghy; ntg;gepiy mjpfupf;Fk;NghJ xspj;njhFg;G

tPjk; gbg;gbahff; FiwtilAk;. ,Uzpiyj;jhf;fKk;> xspj;jhf;fKk; nehjpaq;fs;

%yk; fl;Lg;gLj;jg;gLk;. nehjpaq;fshy; fl;Lg;gLj;jg;gLk; jhf;fq;fs; ntg;gepiyf;F

mjpf czu;r;rpAilaitahFk;. 400C Nghd;w cau;thd ntg;gepiyapy;

nehjpaj;njhopw;ghL nraypog;gjhy; xspj;njhFg;G epfOtJ epd;WtpLk;.

ntg;gepiy Fiwthd Etnuypah Nghd;w gpuNjrq;fspy; gapu;r;nra;if

Nkw;nfhs;Sk;NghJ> gr;ir tPLfs;> nghypj;jPd; ,y;yq;fs; Nghd;w mikg;GfspDs;

gapupLtjhy; rpwg;ghd ntg;gepiyia toq;fp gapu;tpisr;riy mjpfupj;Jf;

nfhs;syhk;. NkYk;> cyu;tyag; gpuNjrq;fspy; fl;Lg;gLj;jg;gl;l epge;jidfis

toq;Ftjw;fhf ,t;thwhd mikg;Gf;fisg; gad;gLj;Jtjhy; ntg;gepiy mjpfupj;J

ghjfkhd epiyikfs; cUthf ,lKz;L. mt;thwhd re;ju;g ;gq;fspy;

ntg;gepiyiaf; Fiwg;gjw;fhd eltbf;iffis Nkw;nfhs;tjhy; rpwg;ghd

tpidr;riyg; ngwyhk;.
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3. fhgdPnuhl;irl;Lr; nrwpT3. fhgdPnuhl;irl;Lr; nrwpT3. fhgdPnuhl;irl;Lr; nrwpT3. fhgdPnuhl;irl;Lr; nrwpT3. fhgdPnuhl;irl;Lr; nrwpT

fhgdPnuhl;irl;L> xspj;njhFg;Gr; nrad;Kiwapd; %yg;nghUs;fSs; xd;whFk;.

CO
2 
nrwpit mjpfupf;Fk;NghJ xspj;njhFg;G tPjk; mjpfupf;Fk;. vdpDk;> njhlu;e;Jk;

CO
2 
nrwpit mjpfupg;gjhy; jhtuj;jpd; mff;fhuzpfs; vy;iyg;gLj;Jtjhy;

xspj;njhFg;G tPjk; fl;Lg;gLj;jg;gLk;.

tspkz;lyj;jpy; cs;s CO
2 
thA

,iytha;fspDlhfg; guTtjd; %yk;

,iyfSf;F CO
2 
fpilf;fpd;wJ. tspkz;ly

CO
2 
rjt Pjk ;  0 . 0 3 -  0 . 0 4 ,w ;F

,ilg;gl;ljhFk;. vdpDk;> fl;Lg;ghl;L

epge;jidfis toq;fp gr;ir tPLfspDs;

CO
2 
nrwpit mjpfupf;f KbAkhapd;

xspj;njhFg;G tPjj;ij mjpfupg;gjd; %yk;

gapu; tpisr;iry mjpfupj;Jf;nfhs;syhk;.

ngUk ;ghYk ; jiutho ; ga pu ;fs pd ;

xs pj ; njhFg ; Gr ;  nrad ;Kiwa pd ;

vy;iyg;gLj;Jk; fhuzpahf miktJ CO
2

nrwpthFk;.

cau; ntg;gepiy> CO
2 
nrwpT Mfpad vy;iyg;gLj;Jk; fhuzpahff; fhzg;gLfpd;w

cyu;tyag; gpuNjrq;fspy; Nrhsk;> fUk;G Nghd;w C
4
 jhtuq;fisg; gapupLtjhy;

rpwe;j tpisr;ry; ngwyhk;.

4. ePu;4. ePu;4. ePu;4. ePu;4. ePu;

ePu;> xspj;njhFg;Gr; nrad;Kiwapd; %yg;nghUs;fSs; xd;whFk;. mJ NkYk;

gy capu;r;nrad;KiwfSf;F ,d;wpaikahjjhFk;. vdNt> xspj;njhFg;Gr;

nrad;Kiwapy; ePupd; Neubahd nry;thf;if mwpe;J nfhs;tJ ,yFthdjy;y.

vdpDk;> ePu;j;jl;Lg;ghl;il vjpu;Nehf;Fk; jhtuq;fspd; xspj;njhFg;G tPjk;> ePu;

ed;F fpilf;Fk; jhtuq;fspd; xspj;njhFg;G tPjj;jpYk; ghu;f;f cau;thdJ vd;gJ

gupNrhjidfs; %yk; fhl;lg;gl;Ls;sJ. MtpAapu;g;igf; Fiwg;gjw;fhf ,iytha;fs;

%bf;nfhs;tNj ,jw;fhd fhuzkhFk;. ,t;thwhf ,iytha;fs; %bf;nfhs;tjhy;

jhtuj;jpdhy; ngwj;jf;f CO
2 
 msT Fiwtjd; tpisthf xspj;njhFg;G tPjk;

FiwtilAk;.

vdNt> gapu;fSf;F ePu;j;jl;Lg;ghL Vw;gLtijj; jtpu;g;gjw;fhd eltbf;iffis

Nkw;nfhs;tJ mtrpakhFk;. jhtuq;fSf;F ed;F ePu; fpilf;Fk;NghJ xspj;njhFg;G

ed;F epfOtjhy; rpwg;ghd tpisr;ry; fpilf;Fk;. ,jw;fhf gapu;nra; epyj;Jf;F

ed;F ePu;g;ghrdk; nra;tJk; fsj;jpy; ePiuf; fhg;gjw;F eltbf;if vLg;gJk;

Kf;fpakhdjhFk;.

5. epNuhjpfSk; khRf;fSk;5. epNuhjpfSk; khRf;fSk;5. epNuhjpfSk; khRf;fSk;5. epNuhjpfSk; khRf;fSk;5. epNuhjpfSk; khRf;fSk;

XNrhd; > fe;jftPnuhl;irl;L  Nghd;w thAf;fs; ,iyfSf;Fk;

ghjpg;ig Vw;gLj;jf;$badthFk;. ,t;thAf;fs; fhzg;gLk;NghJ rpy jhdpag;gapu;fspy;

xspj;njhFg;G tPjk; Fiwtiltjhf gupNrhjid uPjpapy; mwpag;gl;Ls;sJ. NkYk;>

rpy ifj;njhopw; gpuNjrq;fspy; tspkz;lj;jpy; ifj;njhopw;fopTfs; Jzpf;if

epiyapy; fhzg;gLk;. ,it ,iyfs;kPJ gbtjhy; ,iytha;fs; kiwf;fg;gLfpd;wd.

,jdhy; CO
2 
thA ,iyfspDl; nry;tJ jLf;fg;gLfpd;wJ.

tiuG 10.1 : xspj;njhFg;G tPjj;jpw;Fk;tiuG 10.1 : xspj;njhFg;G tPjj;jpw;Fk;tiuG 10.1 : xspj;njhFg;G tPjj;jpw;Fk;tiuG 10.1 : xspj;njhFg;G tPjj;jpw;Fk;tiuG 10.1 : xspj;njhFg;G tPjj;jpw;Fk;

CO
2 
nrwpTf;Fkpilapyhd tPjk;nrwpTf;Fkpilapyhd tPjk;nrwpTf;Fkpilapyhd tPjk;nrwpTf;Fkpilapyhd tPjk;nrwpTf;Fkpilapyhd tPjk;

 CO
2
  nrwpT

x
s
pj
;n
j
hF

g
;G
r
; 
n
r
w
pT
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fl;Lg;ghl;L epge;jidfis toq;fp> gr;irtPLfspy; gapu;fis tsu;g;gjhy;

#oy; khRf;fspd; jhf;fj;ij ,opthf;fpf; nfhs;syhk;. NkYk;> nghJthd

epge;jidfspd;fPo; gapu;nra;Ak;NghJ> Fwpg;ghf #oy; khriljy; cau;thff; fhzg;gLk;

gpuNjrq;fspy; J}ty;Kiwapy; ePug;ghrdk; nra;tjhy; gapu;fspd; ,iyfspd; kPJ

Njq;Fk;. J}rp> Giff;fup Nghd;wtw;iw fOtp mfw;wyhk;.

xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; mff;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; mff;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; mff;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; mff;fhuzpfs;xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; mff;fhuzpfs;

1;. xspj;njhFg;G epwg;nghUs;fs;1;. xspj;njhFg;G epwg;nghUs;fs;1;. xspj;njhFg;G epwg;nghUs;fs;1;. xspj;njhFg;G epwg;nghUs;fs;1;. xspj;njhFg;G epwg;nghUs;fs;

xspj;njhFg;gpd;NghJ xspj;njhFg;G epwg ;nghUs;fs; %yNk xsp

mfj;JwpQ;rg;gLk;. cau; jhtuq;fspy; xspj;njhFg;G epwg;nghUs; tiffs; ehd;F

cs;sd.

•  FNshugpy; a      - gr;ir epwk; •  FNshugpy; b     - gr;ir epwk;

•  fuw;wPd;       - kQ;rs; •  rhe;Njhgpy;    - nrk;kQ;rs; epwk;

,tw;Ws; xspj;njhFg;Gf;F cjTk; Kjd;ikahd epwg;nghUs;fs; FNshugpy; a, b

MFk;. ,iyapy; cs;s gr;iraj;jpd; msT> xspj;njhFg;gpd; mstpd; kPJk;

tpidj;jpwd; kPJk; nry;thf;Fr; nrYj;Jfpd;wd.

gapu;r;nra;ifapd; NghJ ntspwiy Vw;gLj;jf;$ba ituR Neha;fs;> Nghrizf;

FiwghLfs; Nghd;w re;ju;g;gq;fspy; xspj;njhFg;G Fiwtile;J tpisr;ry;

Fiwtila ,lKz;L.

2. ,iy eLtpioaf; fyq;fspy; mlq;fpAs;s ePupd; msT2. ,iy eLtpioaf; fyq;fspy; mlq;fpAs;s ePupd; msT2. ,iy eLtpioaf; fyq;fspy; mlq;fpAs;s ePupd; msT2. ,iy eLtpioaf; fyq;fspy; mlq;fpAs;s ePupd; msT2. ,iy eLtpioaf; fyq;fspy; mlq;fpAs;s ePupd; msT

,iy eLtpioaf; fyq;fspy; mlq;fpAs;s ePupd; msitr; rpwg;ghd kl;lj;jpy;

NgZtjhy; ,iytha;fs; %bf;nfhs;tijj; jtpu;f;fyhk;. rPuhf ePu;g;ghrdk; nra;tjhy;

gapiur; #o rhuPug;gjid rhjfkhd kl;lj;jpy; Ngzyhk;. ,jd;%yk; ,iyeL

tpioaf; fyq;fspy; mlq;fpAs;s ePupd; msitr; rpwg;ghd kl;lj;jpy; Ngzyhk;.

xspj;njhFg;gpy; nry;thf;Fr; nrYj;Jk; Vida mff;fhuzpfs; ngUk;ghYk;

gapu;fSf;F cupajhifahy;> me;epge;jidfis fl;Lg;gLj;Jk; my;yJ khw;Wk;

tha;g;G mupjhdJ.

vdpDk;> jhtuq;fs; ,ay;ghfNt #oYf;Fg; nghUj;jkhdthWk; mtw;wpd;

mff;fhuzpfs;> xspj;njhFg;Gf;F ed;F epfoj;jf;f tifapYk; ,irthf;fkile;Js;sd.

mjpfsT xspf;fjpu;fisg; ngwf;$bathWk; fpilf;Fk; xspia cr;r mstpy;

gad;gLj;jf;$bathWk; jhtu ,iyfs; jpirKfg;gLj;jg;gl;bUj;jy; mt;thwhd

Xu; ,irthf;fkhFk;. xsp CLGff;$ba Gwj;NjhYk; Nkw;NwhYk; fhzg;gLjy;

jhtu ,iyfs; nky;ypajhfTk; jl;ilahditahfTk; ,Uj;jy; Mfpad mt;thwhd

NkYk; rpy ,irthf;fq;fshFk;.

,iyfspy; ,iytha;fs; ngUe;njhifahff; fhzg;gLjy;> xspf;Fj; Jyq;fiyf;;

fhl;Lk; tifapy; ,iytha;fs; jpwj;jy;> ,iyfspDs; fhw;wpil ntspfs; fhzg;gLjy;

Nghd;wtw;iw thAg;gupkhw;wk; ed;F epfOtjw;fhd ,irthf;fq;fshff; Fwpg;gplyhk;.
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nehjpak;

NkYk;> xspj;njhFg;gpd; tpisTfs;> tpidj;jpwdhd tifapy; Kfhik

nra;ag;gLtjw;Fk; ePiu tpidj;jpwDila tifapy; tpepNahfQ; nra;tjw;Fk;

Vw;w tifapy; ,iynaq;Fk; guk;gpa fyd;fl;LnjhFjp fhzg;gLfpd;wJ.

me;je;jg; gapupd; xspj;njhFg;G tPjj;ij Nkk;gLj;Jtjd; %yk; tpisr;riy

mjpfupg;gJ njhlu;ghff; ftdQ; nrYj;JtNjhL> fsj;jpy; gapu;j;jhgpg;gpd;NghJ

myF epyg;gug;gpy; mjpfsT xspj;njhFg;G epfoj;jf;f tifapy; eltbf;iffis

Nkw;nfhs;tjhy; tpisr;riy mjpfupj;Jf; nfhs;syhk;. mjw;fhfg; gpd;gw;wj;jf;f

rpy toptiffs; fPNo jug;gl;Ls;sd.

• fsj;jpy; ,ltrjp tPzhjy; my;yJ jhtuq;fSf;F ,ilNa gu];guk; epoy; tpOtijj;

jtpu;j;jy; Mfpatw;Wf;fhf rpwg;ghd ,ilntsp toq;Fjy;.

• xspia tpUk;Gk; jhtuq;fSf;fpilNa epoiy tpUk;Gk; jhtuq;fis

tsu;j;jy;. (gy;gilg; gapu;tsu;g;G)

• jhtuj; jz;Lfs; Nghd;w ,ltrjpAila ,lq;fspy; nfhbtiffis glu

tpl;Lg; gof;Fjy;.

• fsk; (gapu;epyk;) vg;NghJk; gapu;fshy; kiwf;fg;gLk; tifapy; ,ilapl;L

gapu; tsu;j;jy;. (Relay cropping)

• Nghl;bahf tsUk; fisg;G+z;Lfisf; fisjy;.

• xspj;njhFg;ig Kiwahfr; nra;ahj jhtug; gFjpfis mfw;Wjy;.

10.2 Rthrk;10.2 Rthrk;10.2 Rthrk;10.2 Rthrk;10.2 Rthrk;

Nrjdr; Nru;itfs; njhluhd nehjpaj; njhopw;ghLfshy; cilf;fg;gl;L rf;jp

gpwg;gpf;fg;gLk; nrad;Kiw Rthrk; vdg;gLk;.

capu;f;fynkhd;wpd; njhopw;ghl;Lf;Fk; ,Ug;Gf;Fk; Rthrk; ,d;wpaikahjjhFk;.

capu;g;ghd mfj;JwpQ;ry;> fyq;fspDs; gjhu;j;jq;fs; nfhz;L nry;yy;> tsu;r;rp>

fyq;fs; ngUf;fkiljy;> Gujj;njhFg;G> ,dk;ngUf;fy; cl;gl capu;f; fynkhd;wpDs;

epfOk; ve;jnthU njhopw;ghl;Lf;Fk; Njitahd rf;jp Rthrk; %yNk fpilf;fpd;wJ.

Rthrj;jpd;NghJ kpfg; gutyhfg; gad;gLj;jg;gLk; Mjhug;gil FSf;NfhR

MFk;. xl;rprd;  fhzg;gLk;NghJ FSf;NfhR G+uz xl;rpNaw;wkilAk;. mg;NghJ

epfOk; fhw;Wr; Rthrj;ijg; gpd;tUk; jhf;fk; %yk; vspikahff; fhl;lyhk;.

C
6
H

12
O

6
+     O

2
6CO

2   
+   6H

2
O  +  rf;jp

cz;ikapy; ,j;jhf;fk; njhluhd gy gbKiwfspD}lhf epfOfpd;wJ. mjd;

gpujhd %d;W gbKiwfis ,dq;fhzyhk;. fpisf;Nfhg;gFg;G> fpnug;gpd; tl;lk;>

,yj;jpud; nfhz;L nry;yy; MfpaitNa mitahFk;.

6 fhgd; Nru;itahfpa FSf;NfhR %yf;$nwhd;iw 3 - fhgd; Nru;itahfpa

ig&Ntw;W (ig&tpf;fkpyk;) %yf;$Wfs; ,uz;lhf cilg;gNj KjyhtJ

gbKiwahFk;. ,J fpisf;NfhgFg;G vdg;gLk;. fpisf;NfhgFg;G vd;gjd; nghUs;>
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FSf;Nfhir cilj;jy; vd;gjhFk;. ,J fyj;jpd; KjYUtpDs; epfOk;.

,r;nrad;Kiwapd;NghJ mbNdhrpd; %nghRNgw;W (ATP) kw;Wk; jho;j;jg;gl;l

epf;Nfhl;bdikl;L mbidd; ilepA+f;fpspNahiul;L (NADH
2
) %yf;$Wfs; ,uz;L

tPjk; Njhd;Wk;. fpnug;gpd; tl;lk; ,uz;lhtJ gbKiw mjhtJ ig&tpf;fkpyk;>

,dpAk; vt;thW mDNrgj;Jf;F cs;shFk; vd;gJ fyj;jpDs; xl;rpridg; ngw

KbAkh Kbahj vd;gjpNyNa jq;fpapUf;Fk;. nghJthd epge;jidfspd; fPo;>

jhtuq;fSf;F Rthrj;Jf;fhf xl;rprd; fpilf;Fk;. ,JNt> fhw;Wr; Rthrk; fhzg;gLk;.

mg;NghJ fpisf;Nfhg; gFg;gpd; NghJ Njhd;wpa ig&tpf;fkpyk;> fpnug;gpd; tl;lj;jpDs;

nry;Yk;.

,q;F ig&tpf;fkpyj;jpypUe;J gpd;tUk; %yf;$Wfs; Njhd;Wk;.

• xU %yf;$W mbNdhrpd; % nghRNgw;W (ATP)

• ehd;F Kyf;$W epf;Nfhbdikl;L mbidd; il epAf;fpspNahiul;L Ijurd; (NADH
2
)

• xU %yf;$W gpNstpd; mbidd; il epAf;fpspNahidl;L Ijurd; (FADH
2
)

,t; vy;yhg; gbKiwfspYk; nehjpaq;fs; gq;Fnfhs;fpd;wd. MfNt> jhf;ftPjk;

#oy; ntg;gepiyapy; jq;fpAs;sJ. raidl;L> Mridl;L Nghd;wit Rthrr;

nrad;Kiwf;F epNuhjpfshfj; njhopw;gLfpd;wd.

,yj;jpud; flj;jy;,yj;jpud; flj;jy;,yj;jpud; flj;jy;,yj;jpud; flj;jy;,yj;jpud; flj;jy;

fpnug;gpd; tl;lj;jpy; cw;gj;jpahf;fg;gLk; (NADH
2
), (FADH

2
) %yf;$Wfs;

irw;NwhFnwhk; tu;zj; njhFjpapD}lhf xl;rpNaw;wkilfpd;wd. ,jd;NghJ rf;jp

cw;gj;jpahf;fg;gLfpd;wJ. ,jid gpd;tUkhW RUf;fpf; $wyhk;.

• xU NADH
2 
%yf;$wpypUe;J 3 ATP %yf;$Wfs; Njhd;Wk;.

• xU FADH
2  
%yf;$wpypUe;J 2 ATP %yf;$Wfs; Njhd;Wk;.

,e;j nrad;Kiw fhgNdhnuhl;irl;L ( ) %yk; epNuhjpf;fg;gLk;.

ig&tpf;fkpyj;jpd; fhw;wpd;wpa xl;rpNaw;wk;ig&tpf;fkpyj;jpd; fhw;wpd;wpa xl;rpNaw;wk;ig&tpf;fkpyj;jpd; fhw;wpd;wpa xl;rpNaw;wk;ig&tpf;fkpyj;jpd; fhw;wpd;wpa xl;rpNaw;wk;ig&tpf;fkpyj;jpd; fhw;wpd;wpa xl;rpNaw;wk;

xl;rprd; ,y;yhj epiyapy; fpisf;Nfhg;gFg;gpd;NghJ cw;gj;jpahfpa>

ig&tpf;fkpyk;> ,uz;L tpjq;fspy; jhf;fq;fspy; gq;Fgw;Wk;. kJtk; Nghd;w rpy

Ez;zq;fpfspYk; mupjhf jhtu ,ioaq;fspYk;> ig&tpf;fkpyk; fhnghl;rpy;

jho;j;jYf;Fs;shfp vjNdhy; Njhd;Wk;.

ig&tpf;fkpyk;

 

vjNdhy; + 

,e;j fhw;wpd;wpa RthrNk mw;fNfhy; nehjpg;G vdg;gLk;. mw;fNfhy; nehjpg;Gr;

jhf;fj;ijg; gpd;tUkhW nghopg;ghf;fpf; fhl;lyhk;.

,q;F kpff;Fiwe;j msT rf;jpNa fpilf;Fk;. NkYk;> ,t;thW Njhd;Wk;

vjNdhy; jhtuq;fspy; er;Rj;jd;ikia Vw;gLj;Jk;. jhtuq;fs; ePupy; %o;fpapUf;Fk;

epiyapy; ,J epfo ,lKz;L. vdpDk;> jhtuk; cldbahf fhw;Wr;Rthrj;ij

elj;Jjy; Ntz;Lk;. ,y;iyNay; jhtu ,ioaq;fs; mopAk;.

(FSf;NfhR)

2CH
2
CH

2
OH + 2CO

2
 + 2ATP
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tpyq;Ff; fyq;fspYk;> rpy gw;wPupahf;fspYk; ig&tpfkpyk; ,yw;wpf;fkpykhf

khWk;. ,J ,yw;wpf;fkpy nehjpg;G vdg;gLk;. ,yw;wpf;fkpy nehjpg;gpd; G+uzkhd

jhf;fj;ijg; gpd;tUkhW nghopg;ghf;fpf; fhl;lyhk;.

FSf;NfhR ,yw;wpf;fkpyk;  +    2ATP

jhtur; Rthrj;Jf;F fhw;wpw;Rthrk; ,d;wpaikahjJ. vdpDk;> rpy jhtuq;fs;

xl;rprd; Fiwthd ePu;r;#oy;fspy; my;yJ rJg;Gepyr; #oy;fspy; tsUk;. ,t;thwhd

jhtuq;fs; fpilf;Fk; xl;rpridg; ngWtjw;fhf gy;NtW ,irthf;fq;fisf;

nfhz;bUf;Fk;.

1. Jisnfhz;l jz;Lfs; fhzg;gLjy;

c-k; : jhkiu> ney;> fq;Fd; (ts;is)

2. %r;R Ntu;fs; mikj;jpUj;jy;

c-k; : fpz;iz Nghd;w fz;lw; jhtuq;fs;

Rthrr; nrad;Kiwapy; nry;thf;Fr; nrYj;Jk; fhuzpfs;Rthrr; nrad;Kiwapy; nry;thf;Fr; nrYj;Jk; fhuzpfs;Rthrr; nrad;Kiwapy; nry;thf;Fr; nrYj;Jk; fhuzpfs;Rthrr; nrad;Kiwapy; nry;thf;Fr; nrYj;Jk; fhuzpfs;Rthrr; nrad;Kiwapy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

Rthrr; nrad;Kiwf;Fj; Njitahd %yg;nghUs;fSk;> mr;nrad;Kiwapy;

gq;Fgw;Wk; Vida fyr;Nru;itfSk; Rthr tPjj;jpy; nry;thf;Fr; nrYj;Jk;. mit

fpilf;Fk; Kiiwf;Nfw;g mff;fhuzpfs; vdTk; Gwf;fhuzpfs; vdTk;

tifg;gLj;jyhk;.

mff;fhuzpfs;mff;fhuzpfs;mff;fhuzpfs;mff;fhuzpfs;mff;fhuzpfs;

1. nehjpaq;fs;1. nehjpaq;fs;1. nehjpaq;fs;1. nehjpaq;fs;1. nehjpaq;fs;

Rthrr; nrad;KiwahdJ njhluhd gy jhf;fq;fspD}lhf epfOk;.

mj;jhf;fq;fSf;F Cf;fpahf gy nehjpaq;fs; gq;fspg;Gr; nra;Ak;. nehjpaj;

njhopw;ghL mw;Wg;NghFkhapd; Rthrr; nrad;Kiw jilg;gLk;.

2. fyr; Nru;itfs;2. fyr; Nru;itfs;2. fyr; Nru;itfs;2. fyr; Nru;itfs;2. fyr; Nru;itfs;

Rthrr; nrad;Kiwf;F fyj;jpy; fhzg;gLk; Nrjdr; Nru;itfs; mtrpakhfpd;wd.

,r;Nru;itfspd; msitg; nghWj;J Rthrr; nrad;Kiwapd; tPjk; NtWgLk;. ,it

mjpfupf;Fk;NghJ RthrtPjk; mjpfupf;FkhapDk;> NtW fhuzpfs; vy;iyg;gLj;Jk;

fhuzpfshf miktjhy; Rthr tPjkhdJ rPuhd kl;lj;jpy; fhzg;gLk;.

c-k; : ADP,  NAD Nghd;w Nru;itfs;

Gwf;fhuzpfs;Gwf;fhuzpfs;Gwf;fhuzpfs;Gwf;fhuzpfs;Gwf;fhuzpfs;

1. ntg;gepiy1. ntg;gepiy1. ntg;gepiy1. ntg;gepiy1. ntg;gepiy

#oy; ntg;gepiy mjpfupf;Fk;NghJ

fyq;fspd; RthrtPjk; mjpfupf;Fk;.

ntg;gepiy mjpfupf;Fk;NghJ nehjpaj;

njhopw;ghL mjpfupg;gNj ,jw;fhd

fhuzkhFk;. vdpDk;> xU Fwpj;j

ntg;gepiyapd; gpd;du ; > nehjpaj;

njhopw;ghL jilg;gLtjhy; Rthrk;

epd;WtpLk;.

tiuG 1 0 . 2 :  Rthrt Pjj ; j p w ;Fk ;tiuG 1 0 . 2 :  Rthrt Pjj ; j p w ;Fk ;tiuG 1 0 . 2 :  Rthrt Pjj ; j p w ;Fk ;tiuG 1 0 . 2 :  Rthrt Pjj ; j p w ;Fk ;tiuG 1 0 . 2 :  Rthrt Pjj ; j p w ;Fk ;

ntg;gepiyf;Fk; ,ilapyhd njhlu;Gntg;gepiyf;Fk; ,ilapyhd njhlu;Gntg;gepiyf;Fk; ,ilapyhd njhlu;Gntg;gepiyf;Fk; ,ilapyhd njhlu;Gntg;gepiyf;Fk; ,ilapyhd njhlu;G

RthrtPjk;

ntg;gepiy
   48 0C

>

>
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2. xl;rprd; nrwpT2. xl;rprd; nrwpT2. xl;rprd; nrwpT2. xl;rprd; nrwpT2. xl;rprd; nrwpT

tspkz;ly xl;rprd; nrwpT

mjpfupf;Fk;NghJ Njitahd

msTf;F Mjhug;il fhzg;

gLkhapd; gapu;fspd; RthrtPjk;

mjpfupf;Fk;. vdpDk;> xl;rprd;

nrwpT mjpfupj;Js;s epiyapy;

Mjhug;gil vy;iyg;gl;ljhapd;

RthrtPjk; vy;iyg;gLj;jg;gLk;.

Rthrr; nrad;Kiwiar; rPuhf;fy;Rthrr; nrad;Kiwiar; rPuhf;fy;Rthrr; nrad;Kiwiar; rPuhf;fy;Rthrr; nrad;Kiwiar; rPuhf;fy;Rthrr; nrad;Kiwiar; rPuhf;fy;

Rthrj;jpd;NghJ Njrd czT jfdkhfp rf;jp gpwg;gpf;fg;gLfpd;wJ. gapu;r;

nra;ifapd;NghJ Nkw;nfhs;sg;gLk; nrad;KiwfSs; Nrjd czT jfdkiltijf;
Fiwf;f Ntz;ba re;ju;g;gq;fSk; mjpfsT rf;jp Njitg;gLk; re;ju;g;gq;fSk;

cs;sd. vdNt> Rthrr;nrad;Kiwiar; rPuhf;FtJ mtrpakhFk;. Rthrj;jpd;

kPJ nry;thf;Fr; nrYj;Jk; Gwf;fhuzpfisf; fl;Lg;gLj;Jtjhy; RthrtPjj;ijf;
fl;Lg;gLj;jyhk;. mjd;%yk; gapu;r;nra;ifapy; rpwg;ghd ngWNgw;iwg; ngwyhk;.

RthrtPjj;ij mjpfupf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij mjpfupf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij mjpfupf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij mjpfupf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij mjpfupf;f Ntz;ba re;ju;g;gq;fs;

1. tpj;J Kisg;gijj; Jupjg;gLj;Jjy;1. tpj;J Kisg;gijj; Jupjg;gLj;Jjy;1. tpj;J Kisg;gijj; Jupjg;gLj;Jjy;1. tpj;J Kisg;gijj; Jupjg;gLj;Jjy;1. tpj;J Kisg;gijj; Jupjg;gLj;Jjy;

ntg;gepiy mjpfupf;Fkhapd; RthrtPjk; mjpfupj;J tpj;J Kisf;Fk;

nrad;Kiw JupjkilAk;. nghJthf 400C - 450C tiuapyhd ntg;gepiyf;F
tpj;Jf;fspd; ntg;gepiyia cau;j;Jtjhy; ,jidr; nra;ayhk;. tpij ney;iy

Cwitj;Jf;  Ftpj;J %bitj;jy;> ehw;WNkilfSf;F %Lgil ,ly; Nghd;w

Kiwfs; %yk; ntg;gepiyia mjpfupf;fr; nra;J tpj;J Kisj;jiyj;
Jupjg;gLj;jyhk;.

2. jz;Lj; Jz;lq;fs;> Ntu;j;Jz;lq;fs;> ,iyj;Jz;lq;fspy;; Ntu;nfhs;tijj;2. jz;Lj; Jz;lq;fs;> Ntu;j;Jz;lq;fs;> ,iyj;Jz;lq;fspy;; Ntu;nfhs;tijj;2. jz;Lj; Jz;lq;fs;> Ntu;j;Jz;lq;fs;> ,iyj;Jz;lq;fspy;; Ntu;nfhs;tijj;2. jz;Lj; Jz;lq;fs;> Ntu;j;Jz;lq;fs;> ,iyj;Jz;lq;fspy;; Ntu;nfhs;tijj;2. jz;Lj; Jz;lq;fs;> Ntu;j;Jz;lq;fs;> ,iyj;Jz;lq;fspy;; Ntu;nfhs;tijj;

Jupjg;gLj;Jjy;Jupjg;gLj;Jjy;Jupjg;gLj;Jjy;Jupjg;gLj;Jjy;Jupjg;gLj;Jjy;

ntg;gepiyia mjpfupj;J RthrtPjj;ijj; mjpfupf;fr; nra;tjhy; eLifg;

nghUs;fspy; Ntu;nfhs;siyj; Jupjg;gLj;jyhk;.

RthrtPjj;ij Fiwf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij Fiwf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij Fiwf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij Fiwf;f Ntz;ba re;ju;g;gq;fs;RthrtPjj;ij Fiwf;f Ntz;ba re;ju;g;gq;fs;

1. fsQ;rpag;gLj;jp itf;Fk; tpj;Jf;fspd; tho;jfitg; NgZtjw;fhf1. fsQ;rpag;gLj;jp itf;Fk; tpj;Jf;fspd; tho;jfitg; NgZtjw;fhf1. fsQ;rpag;gLj;jp itf;Fk; tpj;Jf;fspd; tho;jfitg; NgZtjw;fhf1. fsQ;rpag;gLj;jp itf;Fk; tpj;Jf;fspd; tho;jfitg; NgZtjw;fhf1. fsQ;rpag;gLj;jp itf;Fk; tpj;Jf;fspd; tho;jfitg; NgZtjw;fhf
eLifg; nghUshfg; gad;gLj;Jtjw;fhf fsQ;rpag;gLj;jp itf;fg;gl;Ls;s

tpj;Jf;fspd; Kisjpwd; gbg;gbahff; FiwtilAk;. tpj;JfspDs; fhzg;gLk;

Nrkpg;Gztpd; msT FiwtiltJk; ,jw;fhd xU fhuzkhFk;. mt;tpj;Jf;fspd;
Rthr tPjj;ijf; Fiwf;f KbAkhapd; Nrkpg;GzT jhf;fkiltijAk; Fiwj;Jf;

nfhs;syhk;. mt;tpj;Jf;fspd; Kisjpwd; Fiwtiltij ,jd; %yk; ,opthf;fpf;

nfhs;syhk;.

fsQ;rpaq;fspd; Gwr;Rtu;fspw;F ntz;zpwg; G+r;Rg; G+Rtjhy; xspiaj; njwpf;fr;

nra;J> cl;Gw ntg;gepiy cau;tijf; Fiwf;fyhk;. NkYk;> fsQ;rpaq;fis
Fsp&l;LtjhYk; cl;Gw ntg;gepiyiaf; Fiwf;fyhk;.

Rthrj;Jf;F xl;rprd; Njitahifahy; tpj;Jf;fisf; fsQ;rpag;gLj;Jk;
nghjpfSs; iejurd; Nghd;w thAf;fis epug;Gtjd; %yKk; RthrtPjj;ijf;

Fiwj;J tpj;Jf;fspd; Kisjpwd; rjtPjk; Fiwtiltijf; Fiwj;Jf; nfhs;syhk;.

RthrtPjk;

xl;rprd; nrwpT

     tiuG 10.3 : Rthr tPjj;jpw;Fk; xl;rprd;;tiuG 10.3 : Rthr tPjj;jpw;Fk; xl;rprd;;tiuG 10.3 : Rthr tPjj;jpw;Fk; xl;rprd;;tiuG 10.3 : Rthr tPjj;jpw;Fk; xl;rprd;;tiuG 10.3 : Rthr tPjj;jpw;Fk; xl;rprd;;

          nrwpTf;Fkpilahd njhlu;G          nrwpTf;Fkpilahd njhlu;G          nrwpTf;Fkpilahd njhlu;G          nrwpTf;Fkpilahd njhlu;G          nrwpTf;Fkpilahd njhlu;G



425

2. jhtuq;fspy; cw;gj;jp nra;ag;gLk; czT tpuakhtijf; Fiwg;gjw;fhf2. jhtuq;fspy; cw;gj;jp nra;ag;gLk; czT tpuakhtijf; Fiwg;gjw;fhf2. jhtuq;fspy; cw;gj;jp nra;ag;gLk; czT tpuakhtijf; Fiwg;gjw;fhf2. jhtuq;fspy; cw;gj;jp nra;ag;gLk; czT tpuakhtijf; Fiwg;gjw;fhf2. jhtuq;fspy; cw;gj;jp nra;ag;gLk; czT tpuakhtijf; Fiwg;gjw;fhf

jhtuj;jpd; rfy capu;f;fyq;fspYk; Rthrk; epfOk;. jhtu ,iyfspy; czT

cw;gj;jpAk; czT tpuakhjYk; epfOk;. jhtu ,iyfspd; kPJ xsp tpohj epiyapy;

gfy; NtisfspYk; $l xspj;njhFg;G fzprkhd mstpy; epfOtjpy;iy. vdpDk;>

czitj; jfdk; nra;Ak; NghJ Rthrk; epfOk;. ,t;thwhf Rthrk; epfOk;

Nkw;gug;igf; Fiwj;Jf; nfhs;s KbAkhapd;> tpuakhFk; cztpd; msitAk;

Fiwj;Jf; nfhs;syhk;.

gapu;fSf;F #upa xsp fpilg;gijj; jilnra;Ak; tifapy; tsu;e;Js;s

kuf;fp;isfisf; fj;jupg;gjhYk;> Njitaw;w kuf;fpisfisf; nfha;J tpLtjhYk;>

gapu;fspd; tpisr;riy mjpfupj;Jf; nfhs;syhk;.

3. G+tpd; tpisr;riy mjpfupg;gjjw;F3. G+tpd; tpisr;riy mjpfupg;gjjw;F3. G+tpd; tpisr;riy mjpfupg;gjjw;F3. G+tpd; tpisr;riy mjpfupg;gjjw;F3. G+tpd; tpisr;riy mjpfupg;gjjw;F

rpytifj; jhtuq;fSf;F ,utpy; kuj;jpd; mbiar; Rw;wptu Vwj;jho 10cm

mg;ghy; Fspu;ePu; ,Ltjhy; Ntu;j;njhFjpapd; Clhf jhtuj;jpd; ntg;gepiy

Fiwtiltjhy; RthrtPjk; FiwtilAk;. ,e;j cj;jpiaf; ifahs;tjd; %yKk;

Rthrj;Jf;fhf tpuakhFk; Nrjd czit kPjg;gLj;jpf; nfhs;syhk;.

c-k; : Nuhrh kyu;r; nra;ifapy; kyu; tpisr;riy mjpfupj;Jf; nfhs;tjw;F ,k;Kiw

gad;gLj;jg;gLfpwJ.

4. Kfpo; tpisr;riy mjpfupj;jy;4. Kfpo; tpisr;riy mjpfupj;jy;4. Kfpo; tpisr;riy mjpfupj;jy;4. Kfpo; tpisr;riy mjpfupj;jy;4. Kfpo; tpisr;riy mjpfupj;jy;

gpufhrkhd xsp fpilf;Fk; gfw;fhyKk;> Fiwe;j ntg;gepiyAila

,uhf;fhyKk;> Kfpo; cl;gl Vida fpoq;F tiffspd; tpisr;ry; mjpfupf;f

VJthFk;. gfw;fhyj;jpy; ed;F xsp fpilg;gjhy; ,iyfspy; mjpfsT czT

cw;gj;jpahFk;. ,uhf;fhyj;jpy; Fiwe;j ntg;gepiy fpilg;gjhy; RthrtPjk;

Fiwtile;J czT tpuakhjy; FiwtilAk;.

vdNt> Nkw;Fwpg;gpl;lJ Nghd;w fhyepiy fhzg;gLk; gpuNjrq;fspYk;

nghUj;jkhd fhyg;gFjpfisj; njupTnra;J Vida gpuNjrq;fspYk; gapu;r;nra;ifia

Nkw;nfhs;tjhy; Rthr tPjj;ijr; rPuhf;fp Kfpo; tpisr;riy mjpfupj;Jf; nfhs;syhk;.

fhw;wpd;wpa Rthrk; gad;gLj;jg;gLk; ifj;njhopy;fs;fhw;wpd;wpa Rthrk; gad;gLj;jg;gLk; ifj;njhopy;fs;fhw;wpd;wpa Rthrk; gad;gLj;jg;gLk; ifj;njhopy;fs;fhw;wpd;wpa Rthrk; gad;gLj;jg;gLk; ifj;njhopy;fs;fhw;wpd;wpa Rthrk; gad;gLj;jg;gLk; ifj;njhopy;fs;

kJtk; kw;Wk; rpy gw;wPupahf;fspy; epfOk; fhw;wpd;wpa Rthrj;jpd; tpisTfshf>

vijy; mw;fNfhy;> ,yw;wpf;fkpyk;> fhgdPnuhl;irl;L ( ) vd;gd fpilf;Fk;

vd;gij ehk; mwpNthk;. vdNt> fhw;wpd;wpa Rthrk; gy;NtW ifj;njhopy;fspy;

gad;gLj;jg;gLfpd;wJ. mtw;Ws; rpy tUkhW

1. mw;fNfhy; cw;gj;jp

2. itd; (Wine) cw;gj;jp

3. gpau; (Beer) cw;gj;jp

4. rf;Nf (Sake) cw;gj;jp

5. Ngf;fupf; (Bakery) ifj;njhopy;

6. fs;Sf; (Toddy) ifj;njhopy;

7. tpdhfpup (Vinegar) cw;gj;jp

8. Nahfl; (Yoghurt) cw;gj;jp

9. japu; (Curd) cw;gj;jp

10. ghw;fl;b (Cheese) cw;gj;jp

11. ntz;nza; (Butter) cw;gj;jp
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10.3 MtpAapu;g;G10.3 MtpAapu;g;G10.3 MtpAapu;g;G10.3 MtpAapu;g;G10.3 MtpAapu;g;G

ghupa kuq;fs; nrwpe;J tsu;e;Js;s fhnlhd;wpDs; fhzg;gLk; ntg;gepiyahdJ>

efu;Gwr; #onyhd;wpd; ntg;gepiyiatpl Vwj;jho 5 - 80C tiuapy; Fiwthdjhf

,Uf;Fk;. ,jd; tpisthfNt ehk; fhl;bDs; Fspu;r;rpia czu;fpd;Nwhk;.

nghJthf> xU fpNyhfpuhk; ePiu Mtpahf;Ftjw;F Vwj;jho 2'27x106J ntg;grf;jp

Njit. jhtuj;jpypUe;J Mtp tbtj;jpy; ePiu ntspNaw;Wk;NghJ #oypUe;J ntg;gk;

mfj;JwpQ;rg;gLk;. ,jd; tpisthf #oy; Fspu;r;rpailAk;. jhtuq;fspypUe;J Fwpg;ghf

,iyfspDs; mike;Js;s ,ilntspfspUe;J ePu; Mtpahf ntspNaWk;

nrad;KiwNa MtpAapu;g;G vdg;gLfpd;wJ.

jhtuj;jpd; Ntu;fspD}lhf mfj;JwpQ;rg;gLk; ePupd; kpfg; ngUk;gFjp MtpAapu;g;G

%yk; mj;jhtuj;jpypUe;J ntspNaWk;. nghJthf 1% ,Yk; Fiwthd gFjpNa

jhtuj;jpDs; Njf;fg;gLk;. NkYk;> xU gFjp ePu;> jhtuj;jpd; mDNrgj;

njhopw;ghLfSf;fhfg; gad;gLj;jg;gLk;.

jhtuq;fspypUe;J gpujhdkhd %d;W topfspy; MtpAapu;g;G epfOk;.

1. ,iytha; MtpAapu;g;G  (stomatal transpiration)

2. Gwj;Njhy; MtpAapu;g;G (cuticular transpiraion)

3. gl;iltha; MtpAapu;g;G (lenticular transpiration)

,iytha; MtpAapu;g;G,iytha; MtpAapu;g;G,iytha; MtpAapu;g;G,iytha; MtpAapu;g;G,iytha; MtpAapu;g;G

jhtu ,iyapy; ,uz;L fhtw;fyq;fSf;F ,ilapy; cs;s Ez;Jthukhd

,iythapD}lhf ePu; Mtpahf ntspNaWjy; ,iytha; MtpAapu;g;G vdg;gLk;.

jhtuq;fspypUe;J ntspNaWk; ePupd; Vwj;jho 98% khd gFjp> ,iytha;

MtpAapu;g;gpd; %yNk ntspNaWfpd;wJ. gfw;fhyj;jpy; xspj;njhFg;Gf;fhd thAg;

gupkhw;wj;Jf;fhf ,iytha;fs; jpwf;Fk;. ,iyapDs;Ns ePuhtpapd; nrwpT> #oypd;

ePuhtpr; nrwpittpl cau;thdJ. ,e;jr; nrwpT tpj;jpahrj;Jf;F mika> jhtuj;jpDs;

,Uf;Fk; ePuhtpahdJ tspkz;lyj;Jf;F ntspNawpr; nry;Yk;.

Gwj;Njhy; MtpAapu;g;GGwj;Njhy; MtpAapu;g;GGwj;Njhy; MtpAapu;g;GGwj;Njhy; MtpAapu;g;GGwj;Njhy; MtpAapu;g;G

,iy> ,sk; jz;Lfspy; Nkw;Nwhy; fyq;fspYs;s ePu; Gwj;NjhypD}lhf Mtpahfp

ntspNaWjy; Gwj;Njhy; MtpAapu;g;G vdg;gLk;. ,k;Kiw %yk; ePu; rpwpjstpNy

ntspNaWk;.
gl;iltha; MtpAapu;g;Ggl;iltha; MtpAapu;g;Ggl;iltha; MtpAapu;g;Ggl;iltha; MtpAapu;g;Ggl;iltha; MtpAapu;g;G

jhtuj;jz;bd; gl;ilfSf;fpilapy; cs;s Ez;Jthuk; gl;iltha; vdg;gLk;.

,jD}lhf ePu; Mtpahfp ntspNaWtJ gl;iltha; MtpAapu;g;G vdg;gLk;. ,J

rpwpjstpNyNa eilngWk;.

MtpAapu; ;g;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu; ;g;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu; ;g;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu; ;g;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu; ;g;gpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

MtpAapu;g;G tPjkhdJ gpujhdkhf ,iytha;fspdhy;; fl;Lg;gLj;jg;gLk;. vdNt>

,iytha;f; fyq;fspd; mirtpy; Kf;fpaj;Jtk; ngWk; ve;jnthU fhuzpAk;

MtpAapu;g;G tPjj;jpy; nry;thf;Fr; nrYj;Jk;. mt;thwhfr; nry;thf;Fr; nrYj;Jk;

fhuzpfis gpujhdkhf ,uz;L tiffshfg; gpupj;Jf; fhl;lyhk;.

1. mff; fhuzpfs; - jhtuk; rhu;e;j fhuzpfs;

2. Gwf; fhuzpfs;  - #ow; fhuzpfs;
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MtpAapu;g;ig mtjhdpj;jy;MtpAapu;g;ig mtjhdpj;jy;MtpAapu;g;ig mtjhdpj;jy;MtpAapu;g;ig mtjhdpj;jy;MtpAapu;g;ig mtjhdpj;jy;

iknahw;wpj;jhs; my;yJ tbjhis

tOf;fpnahd;wpd; mstpw;F ntl;bf;nfhs;sTk;.

,t;thW 10 Jz;Lfis ntl;b COCl
2 
fiurypDs;

Cwtpl;L fdypapy;; my;yJ kpd;dLgpy; itj;J

ePyepwk; Njhd;Wk; tiu cyutplTk;. gpd; ,uz;L

tOf;fpfSf;fpilapy; ,uz;L COCl
2 
fljhrpfis

itj;J mtw;Wf;fpilapy; ,iyia itj;J

tOf;fpapd; ,U KidfisAk; ft;tpfspdhy; nghUj;jpf;

nfhs;sTk;. ,jd;NghJ Neuj;ijf; Fwpj;Jf;

nfhs;sTk;. ,iyapypUe;J ntspNaWk; ePuhtpahdJ

 COCl
2 
fljhrpapdhy; mfj;JwpQ;rg;gLk;NghJ> fljhrpapd; epwk; khWfpd;wJ. ,q;F

vg;gf;fj;jpy; itf;fg;gl;l fljhrp tpiutpy; epwk; khWfpd;wJ vd;gij mtjhdpAq;fs;.

MtpAapu;g;GtPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu;g;GtPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu;g;GtPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu;g;GtPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;MtpAapu;g;GtPjj;jpy; nry;thf;Fr; nrYj;Jk; fhuzpfs;

Mt pAa p u ; g ; G g p ujhdkhf

,iytha; %yNk fl;Lg;gLj;jg;

gLfpd;wJ. MfNt> ,iythapd;

gUkd;> khw;wj;jpw; nry;thf;Fr;

nrYj;Jk; fhuzpfs; midj;Jk;

MtpAapu ;g ;g pd;k PJ nry;thf;Fr;

nrYj;Jfpd;wd. fhtw;fyq;fspDs;

ePu; nry;Yk;NghJ tPf;fmKf;fk;

mjpfupj;J ,iythapd; gUkd;

mjpfupf;fpdwJ. ,t;tPf;fKf;fk;

,uz;L Kiwfspy; Vw;gLfpd;wJ.

• fhtw;fyq;fspy; cs;s gr;irAUkzp %yk; gfw;fhyq;fspy; xspj;njhFg;G

eilngWtjhYk; ,uT fhyq;fspy; xspj;njhFg;G eilngwhjjhYk;

mf;fyq;fspy; cs;s nty;yr; (khg;nghUs;) nrwpT khWgLfpd;wJ. ,jdhy;

fhtw;fyq;fspd; tPf;fKf;fk; khWgLfpd;wJ.

,jid nty;y - khg;nghUs; fUJNfhs; %yk; tpsf;fyhk;.

   • gfw;fhyq;fspy; fhtw;fyk;> mjidr; #oTs;s Nkw;Nwhw; fyq;fspypUe;J

capu;g;ghd Kiwapy; K+  cs;nsLf;fg;gLtjhYk; ,uT fhyq;fspy; ,t;

mad;fs; capu;g;ghd Kiwapy; ntspNaw;wg;gLtjhYk; ,f;fyq;fspd; tPf;f

mKf;fk; khWgLfpwJ. nghw;whrpak; mad; flj;jy; fUJNfhs; ,jid

tpsf;Ffpd;wJ.

fhtw;fyq;fspy; cs;s  CO
2 
 tpd; msTk; ,iytha; jpwj;jypy; nry;thf;Fr;

nrYj;Jfpd;wJ. pH ngWkhdk; khWgLtNj ,jw;fhd fhuzkhFk;.

jhtuk; ePu; gw;whf;Fiwf;F Kfk; nfhLf;Fk;NghJ jhtuj;jpy; mg;Nrhapf; mkpyk;

(ABA) mjpfsT cw;gj;jpahFk;. ,jdhy; fhtw;fyj;jpy; K mad; Fiwtilfpd;wJ.

,iy

fz ;z h b

tOf;fpfs;

nfstp

jhs;

jhtuk;

rhb

cU10.cU10.cU10.cU10.cU10.22222 : MtpAapu;g;ig mtjhdpg;gjw;fhd : MtpAapu;g;ig mtjhdpg;gjw;fhd : MtpAapu;g;ig mtjhdpg;gjw;fhd : MtpAapu;g;ig mtjhdpg;gjw;fhd : MtpAapu;g;ig mtjhdpg;gjw;fhd

 Xu; mikg;G Xu; mikg;G Xu; mikg;G Xu; mikg;G Xu; mikg;G

cU10.6 : ,iytha;fs; jpwg;gjpYk; %LtjpYkcU10.6 : ,iytha;fs; jpwg;gjpYk; %LtjpYkcU10.6 : ,iytha;fs; jpwg;gjpYk; %LtjpYkcU10.6 : ,iytha;fs; jpwg;gjpYk; %LtjpYkcU10.6 : ,iytha;fs; jpwg;gjpYk; %LtjpYk;; ;; ;

nry;thf;Fr; nrYj;Jk; fhuzpfs;nry;thf;Fr; nrYj;Jk; fhuzpfs;nry;thf;Fr; nrYj;Jk; fhuzpfs;nry;thf;Fr; nrYj;Jk; fhuzpfs;nry;thf;Fr; nrYj;Jk; fhuzpfs;
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 ,jd;NghJ nty;yk; khg;nghUshf khWfpd;wJ. ,jdhy; fyj;jpd; tPf;f mKf;fk;

Fiwe;J ,iytha; %Lfpd;wJ. mjpfsT #upaxspapd; NghJk; ABA njhopw;gl;L

,iytha; %Lfpd;wJ.

1. mff;fhuzpfs;1. mff;fhuzpfs;1. mff;fhuzpfs;1. mff;fhuzpfs;1. mff;fhuzpfs;

(1) ,iyapd; Nkw;gug;Gg; gug;gsT

,iyfspd; Nkw;gug;Gg; gug;gsT mjpfupg;gjhy; MtpAapu;g;G tPjk; mjpfupf;Fk;.

jdp ,iyapd; gug;gsT kl;Lkpd;wp> xl;Lnkhj;jkhf jhtuj;jpd; vy;yh ,iyfspdJk;

nkhj;jg; gug;gsT ftdj;jpw; nfhs;sg;gLk;.

(11) ,iyfspd; jpirNfhs;

xspf;fjpu;fs; / fw;iwfs; mjpfstpy; ,iy Nkw;gug;G kPJ tpOk; tifapy;

,iyfs; jpirKfk; ngw;wpUf;Fk;NghJ ,iyfs; ntg;gkiltjhy; MtpAapu;g;G

tPjk; mjpfupf;Fk;.

(111) Gwj;Njhypd; jbg;G

Gwj;Njhy; ePiu CLGftpLk; jd;ikaw;wjhifahy; mjd; jbg;G mjpfupf;Fk;NghJ

MtpAapug;G tPjk; FiwtilAk;. NkYk;> Gwj;Njhy; fhuzkhf ,iyNkw;gug;G

kpDkpDg;ghff; fhzg;gLk;. kpDkpDg;ghd ,iyNkw;gug;G xspiaj; njwpf;fr; nra;Ak;.

mjd; tpisthf ntg;gepiy mjpfupg;gJ Fiwf;fg;gLtjhy; MtpAapu;g;G FiwtilAk;.

(iv)  ,iyNkw;gug;gpy; kapu;fs; fhzg;gLjy;

,k;kapu;fshy; ,iyNkw;gug;Gf;F mUNf tspNahl;l Ntfk; Fiwf;fg;gLk;.

mjd;tpisthf ,iyiar; #o ePuhtpr; nrwpT rhu;gstpy; mjpfupf;Fk;. vdNt>

MtpAapu;g;G tPjk; FiwtilAk;.

(v)  mkpo;e;j ,iytha;fs; mike;jpUe;jy;

,iytha;fs; mkpo;e;Js;s NghJ> ,iytha;f; FopapDs; <ug;gjd; cau;tjhy;

MtpAapu;g;G tPjk; FiwtilAk;.

(vi)  ,iytha;fspd; vz;zpf;ifAk; guk;gYk;

,iyapd; myFg; gug;gstpy; fhzg;gLk; ,iytha;fspd; vz;zpf;if

mjpfupf;Fk;NghJ> MtpAapu;g;G tPjKk; mjpfupf;Fk;. mt;thNw> Neubahf xspf;Fj;

jpwe;jpuhj Nkw;gug;gpy; ,iytha;fs; $Ljyhf mike;jpUg;gjhYk; MtpAapu;g;G

tPjk; FiwtilAk;.

(vii)  Ntypf;fhw; Gilf;fytpioag; gilfspd; vz;zpf;if

Ntypf;fhw; Gilf;fytpioag; gilfspd; vz;zpf;if mjpfupf;Fk;NghJ

tspg;gupkhw;wj;Jf;fhf ,iytha;fs; jpwe;jpUf;Fk; fhyk; mjpfupf;Fk;. mjd; tpisthf

MtpAapu;g;G mjpfupf;Fk;.
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2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;2. Gwf;fhuzpfs;

(i) xspr;nrwpT

xspr;nrwpT mjpfupf;Fk;NghJ

,iytha ;fs ;  j p wg ; gj hy ;

MtpAapu;g;GtPjk; mjpfupf;Fk;.

njhlu ; e ;J xs pr ; nrw pit

mjpfupj;Jr; nry;Yk;NghJ vy;yh

,iytha ;fSk ; j pwg ;gjhy ;

MtpAapu;g;G tPjk; khwpypahfpd;wJ.

(ii) ntg;gepiy

ntg ; ge piy mj pfu p f ;Fk ; Ng hJ

,iyeLtpioaj;jpy; ePu; MtpahFk; tPjk; mjpfupj;J

xspj;njhFg;G tPjk; mjpfupf;Fk;. vdpDk;> xU Fwpj;j

ntg ; ge piya pd ;  g pd ;du ; >  ,iytha ;fs ;

%bf;nfhs;tjhy; MtpAapu;g;G tPjk; FiwtilAk;.

(iii) <ug;gjd;

MtpAapu;g;gpd;NghJ ePuhtp guty; %yk;

ntspNaWk;. jhtuj;jpd; mfr; #oYf;Fk; ntspr;

#oYf;Fk; ,ilNa nrwpT tpj;jpahrj;jpw;Nfw;g

guty ;t Pjk ; NtWgLk ; . #oypd ; <ug ;gjd ;

mjpfupf;Fk;NghJ ,t;tpj;jpahrk; Fiwtile;J ePuhtp

guTk; tPjk; Fiwtiltjhy; MtpAapu;g;G tPjKk;

FiwtilAk;.

(iv) fhw;W

fhw;wpd; Ntfk; mjpfupf;Fk;NghJ jhtu,iy

Nkw;gug;Gf;F mUfpYs;s ePuhtp Jupjkhf

mfw;wg;gLk;. mg;NghJ ,iyeLtpioaj;Jf;Fk;

tspkz;lyj;Jf;Fk; ,ilapyhd ePuhtpr;nrwpT

tpj;jpahrk; mjpfupg;gjhy; MtpAapu;g;G tPjk;

mjpfupf;Fk;.

(v) rpypf;fd; gw;whf;Fiw

jhtuj;jpy; rpypf;fd; gw;whf;Fiw Vw;gLk;NghJ

MtpAapu;g;G ghjpf;fg;gLtjhf mz;ikapy;

fz;Lgpbf;fg;gl;Ls;sJ. rpypf;fd; Njit nfhz;l

new;jhtuk;> rpypf;fd; toq;fg;gl;l new;jhtuj;jpd; MtpAapu;g;G tPjj;ijtpl 30%

tPjj;jhy; mjpfupj;Jf; fhzg;gl;lJ. fUk;Gg; gapUf;F rpypf;fd; toq;Ftjd; %yk;

MtpAapu;g;G tPjj;ij 21% My; Fiwj;Jf; nfhs;s KbAk;.

ntg;gepiy

Mt pAa p u ; g ; G

tPjk;

>

>

tiuG 10.5 : MtpAapu;g;G tPjj;jpw;Fk;

ntg;gepiyf;Fk; ,ilapyhd njhlu;G

MtpAapu;g;G tPjk;

<ug;gjd;

tiuG 10.6 : MtpAapu;g;G tPjj;jpw;FktiuG 10.6 : MtpAapu;g;G tPjj;jpw;FktiuG 10.6 : MtpAapu;g;G tPjj;jpw;FktiuG 10.6 : MtpAapu;g;G tPjj;jpw;FktiuG 10.6 : MtpAapu;g;G tPjj;jpw;Fk;; ;; ;

<ug;gjDf;Fk; ,ilapyhd njhlu;G<ug;gjDf;Fk; ,ilapyhd njhlu;G<ug;gjDf;Fk; ,ilapyhd njhlu;G<ug;gjDf;Fk; ,ilapyhd njhlu;G<ug;gjDf;Fk; ,ilapyhd njhlu;G

MtpAapu;g;G tPjk;

fhw;wpd; Ntfk;

tiuG 10.7 : MtpAapu;g;G tPjj;jpw;FktiuG 10.7 : MtpAapu;g;G tPjj;jpw;FktiuG 10.7 : MtpAapu;g;G tPjj;jpw;FktiuG 10.7 : MtpAapu;g;G tPjj;jpw;FktiuG 10.7 : MtpAapu;g;G tPjj;jpw;Fk;; ;; ;

fhw;wpd; Ntfj;jpw;Fk; ,ilapyhdfhw;wpd; Ntfj;jpw;Fk; ,ilapyhdfhw;wpd; Ntfj;jpw;Fk; ,ilapyhdfhw;wpd; Ntfj;jpw;Fk; ,ilapyhdfhw;wpd; Ntfj;jpw;Fk; ,ilapyhd

njhlu;Gnjhlu;Gnjhlu;Gnjhlu;Gnjhlu;G

MtpAapu ;g ; G

tPjk;

xspr;nrwpT>

>

tiuG 1 0 . 4  :  Mt pAa p u ; g ; G  t P jj ; j p w ;Fk ;tiuG 1 0 . 4  :  Mt pAa p u ; g ; G  t P jj ; j p w ;Fk ;tiuG 1 0 . 4  :  Mt pAa p u ; g ; G  t P jj ; j p w ;Fk ;tiuG 1 0 . 4  :  Mt pAa p u ; g ; G  t P jj ; j p w ;Fk ;tiuG 1 0 . 4  :  Mt pAa p u ; g ; G  t P jj ; j p w ;Fk ;

xspr;nrwpTf;Fkpilapyhd njhlu;Gxspr;nrwpTf;Fkpilapyhd njhlu;Gxspr;nrwpTf;Fkpilapyhd njhlu;Gxspr;nrwpTf;Fkpilapyhd njhlu;Gxspr;nrwpTf;Fkpilapyhd njhlu;G
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ml;ltiz 10.1 MtpAapu;g;G> Mtpahjy; Mfpatw;Wf;fpilapyhd NtWghL

MtpAapu;g;G Mtpahjy;

MtpAapu;g;G tPjj;ijj; MtpAapu;g;G tPjj;ijj; MtpAapu;g;G tPjj;ijj; MtpAapu;g;G tPjj;ijj; MtpAapu;g;G tPjj;ijj; (rate of transpiration) Jzpjy;Jzpjy;Jzpjy;Jzpjy;Jzpjy;

Fwpg;gpl;l fhy myfpDs; Vw;gLk; MtpAapu;g;gpd; msT MtpAapu;g;G tPjk; vdg;gLk;.

,jid gyKiwfspy; fzpj;Jfyhk;.

1. KOj; jhtuj;ijAk; gad;gLj;jy;1. KOj; jhtuj;ijAk; gad;gLj;jy;1. KOj; jhtuj;ijAk; gad;gLj;jy;1. KOj; jhtuj;ijAk; gad;gLj;jy;1. KOj; jhtuj;ijAk; gad;gLj;jy;

jhtuj;jpypUe;J ntspNaWk; ePuhtpia  ,urhad>

ngsjpf Kiwfisg; gad;gLj;jpj; Jzpayhk;. rhbapy;

ehl;lg;gl;l jhtuj;ijj; njupTnra;f. rhbapy; cs;s

kz;zpy; ,Ue;J ePu; Mtpahfpr; nry;tijj; jLf;f

nghypj;jPd; ciwapdhy; cUtpy; fhl;bthW rhbia

%bf;fl;l Ntz;Lk;. rhbapd; nkhj;jj; jpzpT ,og;ghdJ

MtpAapu;g;gpdhy; ,of;fg;gl;l ePu; vdf; fUjg;gLk;.

,jd;%yk; MtpAapu;g;G tPjj;ijj; Jzpayhk;.

2 .2 .2 .2 .2 . cwpQ;rd;khdpiag; cwpQ;rd;khdpiag; cwpQ;rd;khdpiag; cwpQ;rd;khdpiag; cwpQ;rd;khdpiag; (potometer) gad;gLj;jpj; Jzpjy; gad;gLj;jpj; Jzpjy; gad;gLj;jpj; Jzpjy; gad;gLj;jpj; Jzpjy; gad;gLj;jpj; Jzpjy;

cwpQ;rd;khdpapy; nghUj;

jg;gl;l fpisapy; ,Ue;J

MtpAapu ;g ;g pdhy; ,of;

fg;gLk; ePuhtpapd; msT

cw pQ ; rd ;  khd pa py ;

gbtFf;if nra;ag;gl;l

FohapD}lhf mirAk;

e PUf ;Fr ;  rkdhff ;

fUjg;gLk;. ,jid mwpe;J

nfhs ;s ,q ;F Xu ;

tspf;Fkpopnahd;W fhl;b

ahfg; gad;gLj;jg;gLfpwJ. Fwpg;gpl;l J}uj;ij ,t;thAf;Fkpop mirtjw;F vLf;Fk;

fhyj;ijj; Jzptjd; %yk;> MtpAapu;g;G tPjj;ijf; fzpj;Jf; nfhs;s KbAk;.

eilKiwapy; ,j;jhtuf; fpisf;F ,t;thW cr;rsthd ePu; jiur; #oypy;

,Ue;J fpilf;fhjjhy;> ,g;gupNrhjidapd; KbT ek;gfj;jd;ik Fiwe;jjhFk;.

• capUs;s fyq;fspy; eilngWk;

nrad;Kiw

• clw;nwhopay; nrad;KiwahFk;

• fhtw;fyq;fspd; nraw;ghl;bdhy;

fl;Lg;gLj;jg;gLfpd;wJ.

• vy;yh Nkw;gug;gpYk; eilngWk;.

• ngsjpfj; Njhw;wg;ghlhFk;

• fhtw;fyq;fSld; njhlu;gw;wJ.

cU 10.4 : KOj; jhtuj;ijAk; gad;gLj;jpcU 10.4 : KOj; jhtuj;ijAk; gad;gLj;jpcU 10.4 : KOj; jhtuj;ijAk; gad;gLj;jpcU 10.4 : KOj; jhtuj;ijAk; gad;gLj;jpcU 10.4 : KOj; jhtuj;ijAk; gad;gLj;jp

MtpAapu;g;GMtpAapu;g;GMtpAapu;g;GMtpAapu;g;GMtpAapu;g;GtPjj;ijj; Jzpa NjitahdtPjj;ijj; Jzpa NjitahdtPjj;ijj; Jzpa NjitahdtPjj;ijj; Jzpa NjitahdtPjj;ijj; Jzpa Njitahd

khjpupaikg;Gkhjpupaikg;Gkhjpupaikg;Gkhjpupaikg;Gkhjpupaikg;G

jhtuf;

fpis

ePu;

kPw;wu; Nfhy;

kapu;j;Jisf;

Foha;

tspf;Fkpop ePu;g;

ghj;jpuk;

cU 10.5 : fhndhq;fpd; cwpQ;rd;khdpr; NrhjidcU 10.5 : fhndhq;fpd; cwpQ;rd;khdpr; NrhjidcU 10.5 : fhndhq;fpd; cwpQ;rd;khdpr; NrhjidcU 10.5 : fhndhq;fpd; cwpQ;rd;khdpr; NrhjidcU 10.5 : fhndhq;fpd; cwpQ;rd;khdpr; Nrhjid
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MtpAapu;g;gpd; Kf;fpaj;Jtk;MtpAapu;g;gpd; Kf;fpaj;Jtk;MtpAapu;g;gpd; Kf;fpaj;Jtk;MtpAapu;g;gpd; Kf;fpaj;Jtk;MtpAapu;g;gpd; Kf;fpaj;Jtk;

1. MtpAapu;g;gpd;NghJ ePu; Mtpahtjw;fhf ntg;gj;ij cwpQ;Rk;. vdNt> MtpAapu;g;Gr;

nrad;Kiwapd; NghJ jhtuk; Fspu;r;rpailAk;.

2. fho;f;fyd;fdpDlhf nfhz;L nry;tjw;Fj; Njitahd tYit toq;Ftjw;F

(MtpAapu;g;gPu;g;G)

3. jhtuq;fSf;Fj; Njitahd fdpa cg;Gf;fis mfj;JwpQ;Rtjw;Fk; mtw;iw

jhtuj;jpd; Nkw;gFjpfSf;fhff; nfhz;L nry;tjw;Fk;.

4. ,aw;if ePu; tl;lj;jpd; ,Ug;Gf;Fg; gq;fspg;Gr; nra;jy;.

vdpDk;> tspkz;ly <ug;gjd; kpff; Fiwthd kw;Wk; kz;zPu; mlf;fk; kpff; Fiwthd

re;ju;g;gq;fspy;> jhtuq;fspypUe;J MtpAapu;g;G %yk; ntspNaWk; msTf;Fr;

rkkhd msT ePiuj; jhtuq;fshy; ngwKbahj epiy Vw;gLk;. mt;thwhd

re;ju;g;gq;fspy; jhtuk; thl ,lKz;L. ePu; mfj;JwpQ;ry; FiwAk;NghJ

Nghrizg; nghUs;fspd; mfj;JwpQ;rYk; Fiwtilfpd;wJ. ,jdhy;> tpisr;ry;

Fiwtilfpd;wJ. MfNt> kz;zPiuf; fhg;gjw;F MtpAapu;g;gpd; msitf;

fl;Lg;gLj;j Ntz;Lk;. MtpAapu;g;igf; fl;Lg;gLj;j MtpAapu;g;Gj; jLg;Gf; fhuzpfs;

gad;gLj;jg;gLfpd;wd.

MtpAapu;g;Gf; jLg;Gf; fhuzpfs; MtpAapu;g;Gf; jLg;Gf; fhuzpfs; MtpAapu;g;Gf; jLg;Gf; fhuzpfs; MtpAapu;g;Gf; jLg;Gf; fhuzpfs; MtpAapu;g;Gf; jLg;Gf; fhuzpfs; (anti  transpiration agent)

MtpAapu;g;igf; Fiwg;gjw;nfdg; gpuNahfpf;fg;gLk; gjhu;j;jq;fs; MtpAapu;g;Gj;

jLg;Gf; fhuzpfs; vdg;gLk;. MtpAapu;g;Gj; jLg;Gf; fhuzpfs; %d;W tifg;gLk;.

1. ,iytha;fis %lr;nra;Ak; gjhu;j;jq;fs;1. ,iytha;fis %lr;nra;Ak; gjhu;j;jq;fs;1. ,iytha;fis %lr;nra;Ak; gjhu;j;jq;fs;1. ,iytha;fis %lr;nra;Ak; gjhu;j;jq;fs;1. ,iytha;fis %lr;nra;Ak; gjhu;j;jq;fs;

,g;gjhu;j;jj;jq;fisg; gpuNahfpg;gjd; %yk; ,iytha;fs; %lg;gl;L MtpAapu;g;igf;
Fiwf;f KbAk;. vdpDk;> ,q;F CO

2 
gupkhw;wk; jLf;fg;gLtjhy; xspj;njhFg;gpd;

msT Fiwtilfpd;wJ. cjh : mg;rprpf;fkpyk; (ABA)

,iyiar; #o CO
2 
nrwpit mjpfupg;gjd; %yKk; ,iytha; gFjpahf

%lg;gLfpwJ. ,jdhy; MtpAapu;g;G Fiwtilfpd;wJ. vdpDk;> NghJkhd msT

CO
2
 fpilg;gjdhy; xspj;njhFg;Gr; nrad;Kiwf;Fg; ghjpg;G Vw;gLtjpy;iy. gr;ir

tPL Nghd;w %ba #oypNyNa CO
2 
,d; nrwpit jhtu ,iyiar; #o mjpfupf;f

KbAk;. rhjhuz gapu;nra; epyq;fSf;F ,k;;Kiw rhj;jpakw;wjhFk;.

2 .2 .2 .2 .2 . nkd;glyq;fis cUthf;Fk; gjhu;j;jq;fs;nkd;glyq;fis cUthf;Fk; gjhu;j;jq;fs;nkd;glyq;fis cUthf;Fk; gjhu;j;jq;fs;nkd;glyq;fis cUthf;Fk; gjhu;j;jq;fs;nkd;glyq;fis cUthf;Fk; gjhu;j;jq;fs;

nkOF> nghypj;jPd; Nghd;wnjhU gjhu;j;jj;ij ,iyfspd; kPJ nky;ypa

gilahfr; rptpWtjhy; mJ nghwpKiwj;jilahf mike;J MtpAapu;g;G epfo;tijf;

Fiwf;Fk;. ,t;thwhfg; gad;gLj;Jk; gjhu;j;jq;fs; tspia CLGftpLjy; Ntz;Lk;.

vdpDk; ePiu CLGftpLjyhfhJ.

c-k; : gwpj;j / mWtil nra;j goq;fspypUe;J ePu; ntspNaWtijf; Fiwj;J

mtw;wpd; fsQ;rpafhyj;ij mjpfupj;Jf;nfhs;tjhy; ,k;Kiw eilKiwapy;

gad;gLj;jg;gLfpwJ.

3. mDNrg er;Rg;gLj;jw; gjhu;j;jq;fs;3. mDNrg er;Rg;gLj;jw; gjhu;j;jq;fs;3. mDNrg er;Rg;gLj;jw; gjhu;j;jq;fs;3. mDNrg er;Rg;gLj;jw; gjhu;j;jq;fs;3. mDNrg er;Rg;gLj;jw; gjhu;j;jq;fs;

fhtw;fyj;jpd; KjYUnkd;rt;it ghjpg;Gf;F cl;gLj;Jk; er;Rg; gjhu;j;jq;fisg;

gad;gLj;Jk;NghJ fyj;jpd; tPf;fKf;fk; Fiwe;J ,iytha; %lg;gLfpd;wJ.
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,tw;iwj; jtpu gpd;tUk; tptrha eltbf;iffs; %yKk; MtpAapu;g;igf; fl;Lg;gLj;jyhk;.

1. epoy; toq;Fjy;
,sk; ehw;Wf;fis fsj;jpy; eLk; re;ju;g;gq;fspYk; jhtuq;fspd; Ntu;fisf;

fj;jupj;J eLk; re;ju;g;gq;fspYk; mj;jhtuq;fSf;F epoy; toq;Ftjd; %yk;
MtpAapu;g;G tPjj;ijf; Fiwj;Jf; nfhs;syhk;.

2. ehw;Wf;fisAk; fpisfisAk; eLk;;NghJ xt;Nthu; ,iyapYk; ghjpia eWf;fptply;
jhtuq;fspy; ,iyfspD}lhfNt MtpAapu;g;G mjpfstpy; epfOk;. vdNt>

eLiff;Fg; gad;gLj;jg;gLk; ehw;Wf;fspYk; fpisfspYk; fhzg;gLk; xt;Nthu;
,iyapYk; miug;gFjpia eWf;fp tpLtjd; %yk; MtpAapu;g;igf; fl;Lg;gLj;jyhk;.

3. MSif kidfSs; tsu;j;jy;
gr;irtPL> nghypj;jPd; ,y;yk;> vspa ,dg;ngUf;f mikg;G Nghd;w

mikg;Gf;fSs; rhuPug;gjd; cau;thff; fhzg;gLk;. vdNt> jhtuq;fspy; ,iytha;fs;
jpwe;J fhzg;gl;l NghjpYk; MtpAapu;g;G kpff; FiwthfNt epfOk;.

,t;thW gy;NtW Kiwfisg; gad;gLj;jp MtpAapu;g;igf; fl;Lg;gLj;jp
ePu;r;rkdpiyiag; Ngz KbAkhapDk;> jhtuq;fspd; Vida nraw;ghLfSf;Fg;
ghjpg;G Vw;gLnkd;gJ rpyupd; mgpg;gpuhakhFk;. cjhuzkhf> fhopD}lhf rhw;Nww;wk;
eilngw MtpAapu;g;G ,Otpir cjTk;.

MfNt> xspj;njhFg;Gf;Fg; ghjpg;ig Vw;gLj;jhJ MtpAapu;g;igf; fl;Lg;gLj;JtJ
rpwg;ghdjhFk;.

frpTfrpTfrpTfrpTfrpT
#oypd; <ug;gjd; cau;thff; fhzg;gLk;NghJ (tpNrlkhf ,uT fhyq;fspy;)

MtpAapu;g;G tPjk; kpff; FiwthFk; my;yJ mNefkhf MtpAapu;g;G epfohJ.
vdpDk;> NtuKf;fk; %yk; Vw;gLj;jg;gLk; tpir fhuzkhf ,iy tpspk;gpy; cs;s
euk;gpd; Edpapy; fhzg;gLk; ePu ;nry; JisfspapD}lhf ePu ; Jspahf
ntspNaw;wg;gLfpd;wJ. ,J frpT vd miof;fg;gLk;. (c-k; : Nrk;Gj; jhtu ,iyapd;
Edpapy; ePu;j;Jspfs; fhzg;gLtij mtjhdpf;fyhk;.) ,e;ePupy; gy fdpg;nghUs;fs;>
nty;yk;> FSl;lhkpd;> gy;NtW nehjpaq;fs; Mfpad mlq;fpAs;sd.

,utpy; ntspNawpa ,e;ePu;j;Jspfs; gfw;fhyj;jpy; Mtpahfpr; nrd;W cyu;;tjhy;
,iyEdpapYk; tpspk;GfspYk; cg;Gr;nrwpT mjpfupg;gjhy; ,iyNkw;gug;Gf;Fr; Nrjk;
tpisAk;. NkYk; me;ePu;j;Jspfspy; nty;yk; mlq;fpapUg;gjhy; mJ gy;NtW
Ez;zq;fpfSf;F tsu;r;rp Clfkhf mika ,lKz;L. mJ jhtuq;fSf;F Neha;fs;
guk;gf; fhuzkhfTk; ,lKz;L.

ml;ltiz 10.2 :MtpAapu;g;Gf;Fk; ePu;f;frpTf;Fk; ,ilapyhd gpujhd NtWghLfs;ml;ltiz 10.2 :MtpAapu;g;Gf;Fk; ePu;f;frpTf;Fk; ,ilapyhd gpujhd NtWghLfs;ml;ltiz 10.2 :MtpAapu;g;Gf;Fk; ePu;f;frpTf;Fk; ,ilapyhd gpujhd NtWghLfs;ml;ltiz 10.2 :MtpAapu;g;Gf;Fk; ePu;f;frpTf;Fk; ,ilapyhd gpujhd NtWghLfs;ml;ltiz 10.2 :MtpAapu;g;Gf;Fk; ePu;f;frpTf;Fk; ,ilapyhd gpujhd NtWghLfs;

MtpAapu;g;G       frpT

• gfypy; epfOk; • ,utpy; epfOk;

• ePu; ePuhtp fhiyapy; ntspNaWk; • ePu; jputepiyapy; ntspg;gLk;
• ,iytha;fspD}lhf J}aePu; • ePu;nry; JisfspD}lhf

ntspNaWk; fdpAg;Gf;fSld; ePu;
ntspg;gLk;

• fl;Lg;ghl;Lld; epfOk; xU nrad;Kiw •   fl;Lg;ghbd;wp epfOk; xU
nrad;Kiw

• jhtuj;jpd; ntg;gepiy FiwtilAk; • mt;thwhd Njhw;wg;ghL epfohJ
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rhW tbjy;rhW tbjy;rhW tbjy;rhW tbjy;rhW tbjy;

jhtu ,ioak; fhag;gLj;jg;gLk;NghJ mt;tplj;jpypUe;J rhW ntspNaWjNy

rhWtbjy; vdg;gLk;. ,J kpf ke;j fjpapNyNa epfOk;. ngUk;ghYk; ed;F

<uypg;ghd kz;zpYs;s jhtuq;fspy; ,J epfo;tijf; fhzyhk;.

     10.4 jhtuq;fspy; gjhu;j;jq;fspd; mfj;JwpQ;ry;10.4 jhtuq;fspy; gjhu;j;jq;fspd; mfj;JwpQ;ry;10.4 jhtuq;fspy; gjhu;j;jq;fspd; mfj;JwpQ;ry;10.4 jhtuq;fspy; gjhu;j;jq;fspd; mfj;JwpQ;ry;10.4 jhtuq;fspy; gjhu;j;jq;fspd; mfj;JwpQ;ry;

jhtuq;fs;> ePu; kw;Wk; fdpAg;Gf;fis Ntu;j;njhFjpapdhNyNa mfj;JwpQ;Rfpd;wd.

ePupy; fiue;Js;s Nghrizg; gjhu;j;jq;fis jhtuq;fs; Ntu;j;njhFjpapD}lhf

ngw;Wf;nfhs;fpd;wd.

nghJthf ,uz;L Kiwfspy; jhtuj;jpDs; gjhu;j;jq;fs; mfj;JwpQ;rg;gLk;.

1. capu;g;ghd mfj;JwpQ;ry;

2. capu;g;gw;w mfj;JwpQ;ry;

capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;capu;g;ghd mfj;JwpQ;ry;
rf;jp tpuaj;Jld; nrwpTg;gbj;jpwDf;F vjpuhf eilngWk; gjhu;j;j

mfj;JwpQ;rNy ,JthFk;. ,k;Kiwapy; gpujhdkhf fdpAg;Gf;fNs mfj;JwpQ;rg;gLk;.

ePu; jl;Lg;ghlhd re;ju;g;gq;fspYk; cyu;thd re;ju;;g;gq;fspYk; ePUk; ,k;KiwapNyNa

mfj;JwpQ;rg;gLk;.

jhtuq;fs; ePiuAk; fdpAg;Gf;fisAk; ,yFthf mfj;JwpQ;Rtjw;F ePu;

,yFthff; fpilf;fj;jf;f ep;iyapy; ,Uj;jYk; me;ePu; Ijhd fiury; epiyapy;

,Ug;gJk; mtrpakhFk;. ePupy; mad;tiffs; mjpf nrwptpy; fhzg;gLkhapd;>

,t;thwhd ePiu mfj;JwpQ;r mjpf rf;jp tpuakhFk;.

capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;capu;g;gw;w mfj;JwpQ;ry;

nrwpTg; gbj;jpwDf;F my;yJ mOj;jg; gbj;jpwDf;F mikthf>

cau;nrwptpypUe;J my;yJ cau; mOj;jj;jpypUe;J jho; nrwpTf;F my;yJ jho;

mOj;jj;Jf;F rf;jp tpuakpd;wp gjhu;j;jq;fs; mfj;JwpQ;rg;gly; capu;g;gw;w

mfj;JwpQ;ryhFk;. nghJthf> jhtuq;fs; ,t;thwhfNt ePiug; ngWk;. capu;g;gw;w

mfj;JwpQ;ry; gy;NtW Kiwfspy; epfo;fpd;wJ.

1. guty;1. guty;1. guty;1. guty;1. guty;

ahNjDnkhU gjhu;j;jk;> nrwpT $ba ,lj;jpypUe;J my;yJ Clfj;jpypUe;J

nrwpT Fiwthd ,lj;Jf;Nfh Clfj;Jf;Nfh jdpj;jdpj; Jzpf;ifahfr; nry;tNj

guty; vdg;gLfpwJ. Jzpf;iffspd; vOkhwhd mirT fhuzkhf ,J epfOfpd;wJ.

,jd; ,Wjpapy; rPuhd nrwpT fpilf;Fk;.

2. cl;nfhs;Sif2. cl;nfhs;Sif2. cl;nfhs;Sif2. cl;nfhs;Sif2. cl;nfhs;Sif

ePuj;Jzpf;iffs;> cau; ePuOj;jKs;s ,lj;jpypUe;J jho; ePuOj;jj;jpy; cs;s

ePu;ehl;lj; Jzpf;iffspd;ghy; Ra,af;f rf;jpiag; gad;gLj;jp Gwj;JwpQ;rg;gLtNj

cl;nfhs;SifahFk;. fyr;Rtupd; nrYNyhR Ez; ,iofs;> KjYUtpy; mlq;fpAs;s

ePu; ehl;lg; Gujq;fs;> cyu;e;j tpj;Jf;fs; Nghd;wtw;wp;y; ,k;KiwapdhNyNa ePu;

cwpQ;rg;gLfpd;wJ.
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3. gpurhuzk;3. gpurhuzk;3. gpurhuzk;3. gpurhuzk;3. gpurhuzk;

gq;$LGftpLk; nkd;rt;tpD}lhf mjpf nrwpTila ePu;%yf;$Wfisf; nfhz;l

(ePuOj;jk; cau;thd) ,lj;jpypUe;J jho;thd ePu; %yf;$w;Wr; nrwpTila (ePuOj;jk;

Fiwthd) ,lj;Jf;F ePu; %yf;$Wfs; nry;tNj gpurhuzk; vdg;gLk;.

4. trjpaspf;fg;gl;l guty;4. trjpaspf;fg;gl;l guty;4. trjpaspf;fg;gl;l guty;4. trjpaspf;fg;gl;l guty;4. trjpaspf;fg;gl;l guty;

,q;F fynkd;rt;tpy; cs;s fhtpg;Gujq;fspdhy; nrwpT $ba ,lj;jpypUe;J nrwpT

Fiwe;j ,lj;jpw;F gjhu;j;jq;fs; flj;jg;gLtJ tpiuTgLj;jg;gLk;. ,J xg;gPl;lstpy;

ghupa %yf;$Wfspd; ,af;fj;jpw;F cjTfpd;wJ.

,k;Kiwfisj; jtpu> fynkd;rt;tpD}lhf Jzpf;iffspdhy; #og;gl;l

ntw;wplq;fshf fyKjYUTf;Fs; gjhu;j;jq;fs; flj;jg;gLfpd;wd.

mfj;JwpQ;rg;gl;l gjhu;j;jq;fs; jhtuj;jpDs; jpzpTg; gha;r;ry; %yk; flj;jg;gLfpd;wJ.

jpzpTg; gha;r;ry;jpzpTg; gha;r;ry;jpzpTg; gha;r;ry;jpzpTg; gha;r;ry;jpzpTg; gha;r;ry;

<u;g;G my;yJ mKf;fg;gbj;jpwd; topNa> fiurnyhd;wpy; mlq;fpAs;s rfy

Jzpf;iffSk; $l;lkhf xU jpirapy; nfhz;L nry;yg;gLtijNa ,J Fwpf;fpd;wJ.

c-k; : Mnwhd;wpy; ePu; gha;jy;> Foha; thapypUe;J ePu; gha;jy;> FUjpf; fydpDs;

FUjp gha;jy;> fho;f;fydpDs; ePUk; fdpaq;fSk; nfhz;L nry;yg;gLjy;.

jpzpTg;gha;r;ry; %yNk> tpiuthfTk; mjpfstpYk; gjhu;j;jq;fs; nfhz;L

nry;yg;gLk;.

jhtuj;jpDs; tspahdJ fyj;jpil ntspfspD}lhf vspa guty; %yk; fyq;fSf;F

flj;jg;gLfpd;;wJ. ,iytha;fs;> gl;iltha;fs; vd;gtw;wpd; %yk; thAf;fs;;

cl;nry;fpd;wd. ney;> jhkiu> fq;Fd; Nghd;w ePu; jhtuq;fspd; epyf;fPo;j; jz;LfSf;F

thAf;fs; flj;jg;gl jz;by; Jisfs; fhzg;gLfpd;wd. fpz;iz Nghd;w jhtuq;fspy;

epyj;jpd; Nkyhf tsu;e;j %r;RNtu;fs; fhzg;gLfpd;wd.

jhtuNtupd; fl;likg;GjhtuNtupd; fl;likg;GjhtuNtupd; fl;likg;GjhtuNtupd; fl;likg;GjhtuNtupd; fl;likg;G

,sk ;  Ntu py ;

Ntu;Edpg; gpuNjrj;jpw;Fr; rw;W

NkNy cs ;s gFj pa py ;

Nkw;NwhypypUe;J Ntu;kapu;fs;

Njhd;Wk;. Ntupd; ntspg;Gwj;Nj

mike ;Js ;s ,g ; gFj p

kapu;jhq;F gil (pillferous layer)

vdg;gLk;. ngUk;ghYk; Ntupy;

Nkw;NwhYf;F ntspg;Gwkhf

Gwj;Njhy; fhzg;gLtjpy;iy.

Gwj;Njhy; fhzg;gLkhapd;

mjd; Jthuq;fs; ngupaitahf

mike;jpUf;Fk;. Kjpu;r;rpaile;j Ntupy; Ntu;kapu;fs; fhzg;gLtjpy;iy. ,q;F>

gl;iltha;fs; fhzg;gLk;. Nkw;NwhYf;Ff; fPNo rpy fyg;gilfshyhd jbj;j Nkw;gl;il

fhzg;gLk;. ,J ngupa flw;gQ;Rf; fyq;fshyhdJ. Nkw;gl;ilapy; flw;gQ;Rf;

fyq;fSf;fpilNa fyj;jpilntspfs; fhzg;gLk;. Nkw;gl;ilapy; kpf cl;Gwj;Nj

mike;Js;s fyg;gil rpwj;jyile;j fyq;fshyhdJ. mJ mfj;Njhy;  vdg;gLk;.

cU 10.6 : jhtu ,ioaq;fspD}lhf ePu; nry;Yk; KiwcU 10.6 : jhtu ,ioaq;fspD}lhf ePu; nry;Yk; KiwcU 10.6 : jhtu ,ioaq;fspD}lhf ePu; nry;Yk; KiwcU 10.6 : jhtu ,ioaq;fspD}lhf ePu; nry;Yk; KiwcU 10.6 : jhtu ,ioaq;fspD}lhf ePu; nry;Yk; Kiw

Ntu;kapu;

fyDUis

,ilj;Njhy;

fRg;gupd; gl;b

Nkw;gl;il

Nkw;Nwhy;

fRg ;gu pd ;

gl;b
,dg;ngUf;fg;

gl;l mikg;G
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mfj;Njhw; fyq;fs; ePskhdit. ,sk;Ntupd; mfj;Njhypd; Miua kw;Wk; FWf;Fr;

Rtu;fspy; gl;b Nghd;W RgupNdh ,ypf;dpNdh my;yJ ,uz;LNkh gbe;J fhzg;gLk;.

,it fRg;ghupd; gl;bfs; vdg;gLk;. mfj;NjhYf;F cl;Gwkhf rpwj;jyilahj

fyq;fisf; nfhz;l guptl;lTiw fhzg;gLk;. Ntupd; cl;gFjp fk;gk; vdg;gLk;.

fyd;fl;Lfs; fk;gj;jpNyNa mike;jpUf;Fk;. fyd;fl;LfspDs; fho;f;fyq;fs;> ,we;j

FohAUthd fyq;fs; fhzg;gLfpd;wd. ,it cUthFk; NghJ capUs;s fyq;fshff;

fhzg;gl;lhYk; gpd;du; Nky;> fPo;;r; Rtu;fs; mope;J fho;f;fyd;fis Njhw;Wtpf;fpd;wd.

,it kapu;j;Jisasthd Jisfisf; nfhz;lit.

NtupDs; ePu; mfj;JwpQ;rg;gLjYk; jhtuj;jpDs; ePu; flj;;jg;gLk; nrad;KiwAkNtupDs; ePu; mfj;JwpQ;rg;gLjYk; jhtuj;jpDs; ePu; flj;;jg;gLk; nrad;KiwAkNtupDs; ePu; mfj;JwpQ;rg;gLjYk; jhtuj;jpDs; ePu; flj;;jg;gLk; nrad;KiwAkNtupDs; ePu; mfj;JwpQ;rg;gLjYk; jhtuj;jpDs; ePu; flj;;jg;gLk; nrad;KiwAkNtupDs; ePu; mfj;JwpQ;rg;gLjYk; jhtuj;jpDs; ePu; flj;;jg;gLk; nrad;KiwAk;

G+f;Fk; jhtuq;fspy; ePu; mfj;JwpQ;rg;gLtijAk; jhtuj;jpDs; ePu; flj;jg;gLtijAk;

%d;W gbKiwfspy; tpsf;f KbAk;.

1. Ntupd; Nkw;Nwhypdhy; my;yJ Ntu;kapu;fspdhy; ePu; mfj;JwpQ;rg;gly;.

2. Nkw;Nwhw; fyj;jpypUe;J my;yJ Ntu;kapu;fspypUe;J Ntupd; fho; ,ioak;

tiu ePu; flj;jg;gly;. (Miuf; flj;jy;)

3. Ntu; fhopioaj;jpypUe;J jz;bd; topahf ,iyf;F epiyf;Fj;jhff; flj;jg;gLjy;

(rhw;Nww;wk;)

Ntu;kapu;fspdhy; my;yJ Ntupd; Nkw;Nwhypdhy; ePu; mfj;JwpQ;rg;gLjy;Ntu;kapu;fspdhy; my;yJ Ntupd; Nkw;Nwhypdhy; ePu; mfj;JwpQ;rg;gLjy;Ntu;kapu;fspdhy; my;yJ Ntupd; Nkw;Nwhypdhy; ePu; mfj;JwpQ;rg;gLjy;Ntu;kapu;fspdhy; my;yJ Ntupd; Nkw;Nwhypdhy; ePu; mfj;JwpQ;rg;gLjy;Ntu;kapu;fspdhy; my;yJ Ntupd; Nkw;Nwhypdhy; ePu; mfj;JwpQ;rg;gLjy;

Ntupd; Nkw;Nwhypd; Gwj;Nj kz;fiury; fhzg;gLfpwJ. kz;zPu;f; fiurypd; nrwpT

Fiwthff; fhzg;gLtjd; fhuzkhf ePuOj;jk; mjpfkhFk;. Ntupy; my;yJ Ntu;kapuf;;

fyj;jpDs; Gd;ntw;wplf;; fiurypd; nrwpT mjpfkhFk;. ,jdhy; ePuOj;jk; Fiwthff;

fhzg;gLfpwJ. ,jdhy; kz;zPupypUe;J fyj;jpw;F gpurhuzk; %yk; ePu;

flj;jg;gLfpd;wJ.

Ntupd; Miuf;Fupa flj;jy;Ntupd; Miuf;Fupa flj;jy;Ntupd; Miuf;Fupa flj;jy;Ntupd; Miuf;Fupa flj;jy;Ntupd; Miuf;Fupa flj;jy;

Ntupd; Nkw;Nwhy; fyq;fspdhy;

mfj;JwpQ;rg;gLk; ePu ; Ntupd;

f ho pioak ;tiu FWf ;f hf

flj;jg;gLjy; Miuf;Fupa flj;jy;

vdg;gLk;. ,q;F ePuhdJ Nkw;Nwhy;>

Nkw;gl;il> mfj;Njhy;> guptl;l

Tiw vd;Dk; ,ioaq;fspD}lhf

fho; ,ioaj;ij te;jilfpd;wJ.

ePuhdJ ,t;tpioaq;fspD}lhfTk;> fyr;RtupD}lhfTk; flj;jg;gLfpd;wd. vdpDk;>

mfj;NjhypYs;s fRg;gupd; gl;bf;Ff; FWf;fhf fyr;RtupD}lhf my;yJ fyr;Rtu;>

KjYU nkd;rt;tpD}lhf Miuf; flj;jyhy; ePu; flj;jg;gLtjpy;iy. ePu; ,f;fyj;jpd;

KjYUtpD}lhf khj;jpuNk cl;nry;fpd;wJ.

ePu;> fho; ,ioak; tiu nfhz;L nry;yg;gLk; topfs;.

1. mg;Nghg;gpshj;J (Apoplast path)

2. rpk;gpshj;J top (Symplast path)

3. Gd;ntw;wpl top (Vacuolar path)

cU 10.7 : Ntupd; Miuf;Fupa flj;jycU 10.7 : Ntupd; Miuf;Fupa flj;jycU 10.7 : Ntupd; Miuf;Fupa flj;jycU 10.7 : Ntupd; Miuf;Fupa flj;jycU 10.7 : Ntupd; Miuf;Fupa flj;jy;

ikatp

ioak;

guptl;l

Tiw

fho; cupak; Nkw;gl;il Nkw;Nwhy;

Ntu;kapu;

Ntu;kapupDs;

ePu; cl;nry;yy;
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1. mg;Nghg;gpshj;J 1. mg;Nghg;gpshj;J 1. mg;Nghg;gpshj;J 1. mg;Nghg;gpshj;J 1. mg;Nghg;gpshj;J (Apoplast path)
fyj;jpd; fyr;RtupD}lhf> fyj;jpilntspfspD}lhf guty;> jpzpTg; gha;r;ry;

%yk; fdpg;nghUs; mlq;fpa ePu; gazpf;fpd;wJ.

2. rpk;gpshj;J top2. rpk;gpshj;J top2. rpk;gpshj;J top2. rpk;gpshj;J top2. rpk;gpshj;J top (Symplast path)
xU fyj;jpypUe;J kW fyj;jpw;F fyKjYUtpD}lhf ePUk; fdpAg;GfSk;

flj;jg;gLfp;dwd. KjYU ,izg;gpD}lhf ,f;fiury; flj;jg;gLfpd;wJ.

3. Gd;ntw;wpl top 3. Gd;ntw;wpl top 3. Gd;ntw;wpl top 3. Gd;ntw;wpl top 3. Gd;ntw;wpl top (Vacuolar path)
xU fyj;jpypUe;J kWfyj;jpw;F

mjhtJ> xU Gd;ntw;wplj;jpypUe;J kW

Gd;ntw;wplj;jpw;F fyr;Rtu; KjYUnkd;rt;T>

fy KjYU> ,Ot pira p urid

Mfpatw;wpD}lhf ePu; gpurhuzk; %yKk;

gazpf;fpd;wJ. mjpfsT ePu; mg;Nghgpyhj;J

%yKk; Fiwe;jsT Gd;ntw;wpl top

%yKk; cs;Nehf;fpg; gazpf;fpd;wJ.

rhw;Nww;wk;rhw;Nww;wk;rhw;Nww;wk;rhw;Nww;wk;rhw;Nww;wk;

jhtuNtupd; eLtpy; fhzg;gLk; fho; ,ioaj;jpD}lhf Miuf;flj;jy; %yk;
nfhz;Ltug;gl;l ePu; ,iytiu Ntu;> jz;bD}lhf epiyf;Fj;jhf Nky;Nehf;fpg;
gazpj;jy; rhw;Nww;wk; vdg;gLk;. ,J jpzpTg; gha;r;ry; %yk; eilngWfpwJ.
mjw;Fj; Njitahd tpir gpd;tUk; Kiwfspy; toq;fg;gLfpd;wJ.

1. MtpAapu;g;G ,Otpir1. MtpAapu;g;G ,Otpir1. MtpAapu;g;G ,Otpir1. MtpAapu;g;G ,Otpir1. MtpAapu;g;G ,Otpir
jhtu ,iyfs py ;  e pfOk ;

MtpAapu;g;Gf; fhuzkhf ,iyeL

tpioaf; fyq;fspy; ePu; mOj;jk;

FiwtilAk;. mjd; tpisthf

,iy euk;Gfspy; fhopypUe;J ePu;

,iy eLtpioaj;ij milAk;.

,t;thwhf njhlu;r;rpahd xU ePu;

epuy; Njhd;Wk;. ,jd; tpisthf

fho pDs ;  cw pQ ; ryKf ;fk ;

cUthFk;. vdNt> fhopDs; ePu;epuy;

Nky;Nehf;fp ,Of;fg;gLk;. fhopDs;

njhlu;r;rpahd ePu;epuy; cUthf ePupd;

gpizT tpirAk; xl;lw;gz;G

tpirAk; Kf;fpakhditahFk;. gpizT tpir fhuzkhf ePu; %yf;$Wfs;

xd;Wlndhd;W gpize;J fhzg;gLk;. vdNt> ePu;epuy; KwpahJ fhzg;gLk;. tbfl;ba

gpd;dNu> fhopDs; ePu; GFfpd;wikahy; ePupy; fhzg;gLk; Ez;zpa Jzpf;iffSk;

$l tbfl;lg;gl;LtpLk;. vdNt> gpizT tpir ed;F njhopw;gLk;. vdNt> MtpAapu;g;G

<u;g;G mKf;fk; fhuzkhf kpf caukhd jhtuq;fspd; cr;rp tiu ePu; nfhz;L

nry;yg;gLk;.

,t;tpirfs; fhuzkhf Ntu;j;njhFjp njhlf;fk; ,iyfs; tiuapy;

njhlu;r;rpahd ePu;epuy; Njhd;Wk;. vdNt> MtpAapu;g;gPu;g;G khj;jpukd;wp> gpizT

tp;ir kw;Wk; xl;lw;gz;G tpirfSk; Jizahfpd;wikia cjhuzq;fs; %yk;

tpsf;fyhk;.

cU 10.9:cU 10.9:cU 10.9:cU 10.9:cU 10.9: MtpAapu;g;G ePuMtpAapu;g;G ePuMtpAapu;g;G ePuMtpAapu;g;G ePuMtpAapu;g;G ePu;;>; ;>; ;>; ;>; ;> mfj;JwpQ;ry; mfj;JwpQ;ry; mfj;JwpQ;ry; mfj;JwpQ;ry; mfj;JwpQ;ry;

 Mfpatw;Wf;fpilapyhd njhlu;G Mfpatw;Wf;fpilapyhd njhlu;G Mfpatw;Wf;fpilapyhd njhlu;G Mfpatw;Wf;fpilapyhd njhlu;G Mfpatw;Wf;fpilapyhd njhlu;G

,iyeLtpioak;

fhw;wpilntsp

rpw;wiw Nkw;Nwhy;

,iyrha ;  Clhf e P u ;

ntspNawy;

ePu;

kz;kz;
Nkw;gl;il

Ntu;kapu; guptl;lTiw
fho;

Ntupdhy;

mfj;JwpQ;ry;

cupaf; nfhz;L

nry;yy;

,iy MtpAapu;g;G

KjYU ,izg;G

Gd;ntw;wplk; fyr;Rtu;
fyKjYU

mg;Nghgpshj;J top

rpk;gpshj;J top

Gd;ntw;wpl top

cU 10.8 : jhtuj;jpy; ePu; nfhz;L nry;yy; topcU 10.8 : jhtuj;jpy; ePu; nfhz;L nry;yy; topcU 10.8 : jhtuj;jpy; ePu; nfhz;L nry;yy; topcU 10.8 : jhtuj;jpy; ePu; nfhz;L nry;yy; topcU 10.8 : jhtuj;jpy; ePu; nfhz;L nry;yy; top
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t Pl ; by ;  gk ; g p nahd ; w pd ;

nraw;ghl ;ilf; fUJNthk; . f PNo

nghUj;jg;gl;Ls;s ePu;g;gk;gpapdhy; NkNy

mike;Js;s ePu;j;njhl;b tiuapy;

e P u ; e p uy ; js ;sg ;gLf pd ;wNjad ;w p

ePu;j;njhl;bia Nehf;fp ePu; ,Of;fg;

(<u;f;fg;)gLtjpy;iy. ,t;thwhf ePiuj;

js;sj;jf;f cr;r cauk; gj;J kPw;wu;

MFk;. Mokhd fpzWfspypUe;J

ePu;g;gk;gpapdhy; ePiu ,Of;Fk; Mw;wy;

gk;gpfSf;F cz;L. ,q;F epfOtJ

js;Sif my;y khwhJ ,Oj;jy;

(cwpQ;ry;) MFk;.

vdNt> ,Oj;jy; (cwpQ;ry; / <u;j;jy;) %yk; ePiu mjpf cauj;Jf;F <u;f;fyhk;

vd;gJ njspT. gpizT kw;Wk; xl;lw;gz;G tpirfshy; Vw;gLj;jg;gLk; ,Otp;ir

fhuzkhfNt ,t;thwhf ePu;; NkNy nry;fpd;wJ. 10 kPw;wUf;F Nkw;gl;l cauKila

kuq;fspy; ePu; NkNy nfhz;L nry;yg;gLtij gpizT tpir> xl;lw;gz;G tpirfs;

%yk; ,t;thwhf tpsf;fyhk;.

NtuKf;ff; nfhs;ifNtuKf;ff; nfhs;ifNtuKf;ff; nfhs;ifNtuKf;ff; nfhs;ifNtuKf;ff; nfhs;if

jhtuj;jpd; Ntupdhy;; Vw;gLj;jg;gLk; mKf;fk; fhuzkhf> ePu; jhtuj;jpDlhf

Nky;Nehf;fpr; nry;tNj NtuKf;fk;; vdg;gLk;.

NtuKf;fj;ij tpsf;Ftjw;fhfg; gpd;tUk;

gupNrhjidia elj;jyhk;. rhbnahd;wpy; elg;gl;L

ed;F ePu; toq;fg;gl;l rpwpa jhtunkhd;wpd;

jz;il Vwj;jho 5cm cauj;jpy; ntl;b> wg;gu;

Foha;nahd;wpd; %yk; fz;zhbf; Fohnahd;Wld;

,izj;J mtjhdpf;ifapy;> mf;fz;zhbf;

Fohapd; Clhf jput epuy; caUtijf;

fhzyhk;. ,ur thAtKf;fkhdpnahd;wpid

,izg;gjhy; NtuKf;fj;ij mse;J nfhs;sTk;

KbAk;.

NtuKf;fkhdJ Ntupy; Vw;gLk; mDNrgr; nrad;KiwAld; njhlu;GilaJ.

gpd;tUtd %yk; mJ njspthfpd;wJ.

1. xl;rprdw;w #oypy; Ntu;j;njhFjp itf;fg;gLk;NghJ NtuKf;fk; fzprkhd msTf;Ff;

Fiwtiljy;.

2. Rthrj;ijj; jtpu;f;ff;$ba nghw;whrpak; raidl;il Ntu;j;njhFjpapy;

gpuNahfpg;gjhy; NtuKf;fk; fzprkhd msTf;Ff; Fiwtiljy;.

3. jf;fhspj; jhtu Ntu;fspy; kpfr; nrhw;g msT ,d;Nlhy; mnrw;wpf; mkpyk; (IAA)

gpuNahfpg;gjhy; NtuKf;fk; mjpfupj;jy;. vdpDk;> ,jd; nrwpT mjpfupj;jhy;

NtuKf;fk; epNuhjpf;fg;gLk;.

NtuKf;fkhdJ fhopDs; ePu; nfhz;L nry;yg;gLtjw;F Nkyjpf mKf;fj;ij

toq;Ffpd;wjhapDk;> ePiuf; nfhz;Lnry;tjw;F mJ NghJkhdjy;y. caukhd

jhtuq;fspy; Nky;Nehf;fp ePiuf;nfhz;L nry;tjw;F ,J NghJkhdjy;y. MtpAapu;g;G

cU 10.10 : MtpAapu ;g ;G ePufj;JwpQ;ry;cU 10.10 : MtpAapu ;g ;G ePufj;JwpQ;ry;cU 10.10 : MtpAapu ;g ;G ePufj;JwpQ;ry;cU 10.10 : MtpAapu ;g ;G ePufj;JwpQ;ry;cU 10.10 : MtpAapu ;g ;G ePufj;JwpQ;ry;

Mfpatw;wpw;fpilapyhd njhlu;ig tpsf;Fk;Mfpatw;wpw;fpilapyhd njhlu;ig tpsf;Fk;Mfpatw;wpw;fpilapyhd njhlu;ig tpsf;Fk;Mfpatw;wpw;fpilapyhd njhlu;ig tpsf;Fk;Mfpatw;wpw;fpilapyhd njhlu;ig tpsf;Fk;

cgfuzj; njhFjpcgfuzj; njhFjpcgfuzj; njhFjpcgfuzj; njhFjpcgfuzj; njhFjp

Ez;Jisfs;

nfhz;l flw;gQ;Rj;

Jz;L (Sponge)

ePu;

tiuG 10.11 : NtuKf;fj;ij tpsf;FjytiuG 10.11 : NtuKf;fj;ij tpsf;FjytiuG 10.11 : NtuKf;fj;ij tpsf;FjytiuG 10.11 : NtuKf;fj;ij tpsf;FjytiuG 10.11 : NtuKf;fj;ij tpsf;Fjy;

jhtuj;jz;L

,urghukhdp
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FiwAk;NghJ ePiuf;nfhz;L nry;tjw;F NtuKf;fk; Kf;fpakhf mikAk;. NkYk;>

MtpAapu;g;G ,Otpir njhopw;gLk;NghJ NtuKf;fk; mw;Wg;Nghfpd;wik

fz;lwpag;gl;Ls;sJ.

ePu; mfj;JwpQ;riy mtjhdpj;jy;ePu; mfj;JwpQ;riy mtjhdpj;jy;ePu; mfj;JwpQ;riy mtjhdpj;jy;ePu; mfj;JwpQ;riy mtjhdpj;jy;ePu; mfj;JwpQ;riy mtjhdpj;jy;

nrad;Kiw uPjpapy; ,jid Nkw;nfhs;tjw;F gpd;tUk; gbKiwfis gpd;gw;w

Ntz;Lk;.

gupNrhjid Nkw;nfhs;tjw;F 2 - 3 fpoikf;F Kd;du; Nrhs tpj;Jf;fis (10 - 12)

ed;F ,ilntsptpl;L (Ntu;fs; xd;Nwhnlhd;W rpf;Ftijj; jtpu;g;gjw;F) elNtz;Lk;.

el;L 2 - 3 fpoikf;Fg; gpd;du; Ntu;kl;lj;jp;ypUe;J 2 - 3 cm cauj;jpy; ehw;wpd;

jz;il ntl;b mfw;w Ntz;Lk;. gpd; ehw;iwf; ftdkhfg; gpLq;fp ePu;j;jhopapy;

itj;J> gbtf;Fif nra;ag;gl;l ePz;l kapu;j;Jisf; FohAld; ,izf;fg;gl;bUf;Fk;

,wg;gu;f; Fohapd; kWKidia ehw;wpd; ntl;lg;gl;l jz;Lg; gFjpAld; ,izf;f

Ntz;Lk;. ,wg;gu;f;Foha; KOikahfTk;> kapu;j;Jisf;Foha; gFjpahfTk; ePupDs;

cs;sthW itj;J> jhq;fpapd; JizAld; kapu;j;Jisf;Fohiaf; fpilahfg;

nghUj;jptpl Ntz;Lk;. gpd; Fwpg;gpl;l fhy ,ilntspapy; (1 - 3 epkplk; tiu)

kapu;j;Jisf; FohapDs; ePu; mire;j J}uj;ij nrd;upkPw;wupy; Fwpj;Jf; nfhs;sTk;.

rpwpJ Neuj;jpd; gpd; ePu; gazpf;Fk; Ntfk; khwpypahtijf; fhzyhk;. gpd;

rPdpf;fiurypDs; itj;J Ntfj;ij kPz;Lk; fhZq;fs;.

ftdpf;f Ntz;ba tplaq;fs;:

����� ,wg;gu;f; FohapDs; tspf;Fkpopfs; ,Uf;ff; $lhJ.

����� gupNrhjid Nkw;nfhs;tjw;F 2 - 3 thuq;fSf;F Kd; nghUj;jkhd ehw;iwf;

njupT nra;J nfhs;s Ntz;Lk;.

����� ,wg;gu;f; FohapD}lhf ePu; ntspNaWtijj; jLg;gjw;F nefpo;Tj;jd;ik nfhz;l

fspiag; gad;gLj;jyhk;.

cupaf; nfhz;Lnry;yy;cupaf; nfhz;Lnry;yy;cupaf; nfhz;Lnry;yy;cupaf; nfhz;Lnry;yy;cupaf; nfhz;Lnry;yy;

jhtu ,iyfspy; xspj;njhFg;gpd; %yk; cw;gj;jp

nra;ag;gl;l fiue;j epiyapy; cs;s czT (khg;nghUs;

nty;ykhf khw;wg;gl;L) jhtuj;jpDs; ntt;NtW ,lq;fSf;F

(Ntu;> mUk;G> Fkpo;> Fkpok;> jz;Lf;fpoq;F> fha;> gok;)

flj;jg;gLjy; cupaf;nfhz;L nry;yyhFk;. ,J cupa

,ioaj;jpy; mlq;fpAs;s nea;aupf; Foha;fspD}lhf

epfOfpd;wJ.

,J vspa gutiy tpl tpiuthf eilngWtjhy;

rf;jp tpuaj;Jldhd nrad;Kiwahf mikfpd;wJ. nea;aupf;

Foha;fSld; ,ize;J fhzg;gLk; Njhoikf; fyq;fs;

,jw;Fj; Njitahd rf;jpia toq;Ffpd;wd.

cupaj;jpDlhff; nfhz;L nry;yg;gLk; fiue;j epiyapYs;s gpujhdkhd

gjhu;j;jk; Rf;FNuhR MFk;. mj;NjhL mkpNdhtkpyq;fs;> tpw;wkpd;fs;> xl;rpd;fs;>

[pguypd;fd; Nghd;w tsu;r;rpr; rPuhf;fpfSk; K+ , PO
4
3- Nghd;w mNrjd mad;fSk;

cupa ,ioaj;jpD}lhff; nfhz;L nry;yg;gLk;. fsQ;rpag;gLj;jp itf;Fk; ,lq;fspy;

fiue;j epiyapYs;s ,r;Nrjdg; gjhu;j;jq;fs; fiuahj Nrjdg; gjhu;j;jq;fshf

khw;wg;gLk;. (cjh : Gujk;> nfhOg;G> khg;nghUs;)

cU 10.12 : cupa ,ioakcU 10.12 : cupa ,ioakcU 10.12 : cupa ,ioakcU 10.12 : cupa ,ioakcU 10.12 : cupa ,ioak;
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cupaf; nfhz;Lnry;ycupaf; nfhz;Lnry;ycupaf; nfhz;Lnry;ycupaf; nfhz;Lnry;ycupaf; nfhz;Lnry;yiy tpsf;Fk; iy tpsf;Fk; iy tpsf;Fk; iy tpsf;Fk; iy tpsf;Fk; gupNrhjidgupNrhjidgupNrhjidgupNrhjidgupNrhjidfs;fs;fs;fs;fs;

1. gl;il tisak; ntl;ly; Nrhjid1. gl;il tisak; ntl;ly; Nrhjid1. gl;il tisak; ntl;ly; Nrhjid1. gl;il tisak; ntl;ly; Nrhjid1. gl;il tisak; ntl;ly; Nrhjid

Kjpu;r;rpaile;j ,Utpj;jpiyj; jhtuq;fspy;

cupa ,ioak; gl;ilf;F khj;jpuk; tiuaiwg;gl;Lf;

fhzg;gLfpwJ. ,t;thwhd jhtuq;fspy; jz;by; gl;il

tisankhd;iw ntl;b ePf;Ftjhy; mt;tplj;Jf;F

NkYs;s gl;ilapy; nty;yr;nrwpT caUk;.

mt;tplj;Jf;Ff; fPNo nty;yr; nrwpT FiwAk;. cupak;

%yk; nfhz;L nry;yy; epfOfpd;wJ vd;gJ ,jd;

%yk; njupfpd;wJ. gl;il tisak; ntl;br; rpwpJ

fhyj;jpd; gpd;du; mt;thW gl;iltisak; ntl;ba

,lj;Jf;F NkNy gl;il ntspj;js;spapUg;gijf;

fhzyhk;. Nrjdg; gjhu;j;jq;fs; Njq;FtNj ,jw;fhd

fhuzkhFk;.

2. fjpupaf;fr; rkjhdpr; Nrhjid2. fjpupaf;fr; rkjhdpr; Nrhjid2. fjpupaf;fr; rkjhdpr; Nrhjid2. fjpupaf;fr; rkjhdpr; Nrhjid2. fjpupaf;fr; rkjhdpr; Nrhjid

fjpupaf;fr; rkjhdpahfpa 14C mlq;fpa 

2CO

 thAit jhtu ,iyfSf;F

toq;Ftjhy; mf;fjpupaf;f 14C MdJ xspj;njhFg;G %yk; nty;ykhf khw;wg;gLk;.

vdNt> fjpupaf;fj;ijr; Nrhjpg;gjd; %yk; gl;ilapy; 14C fhzg;gLtij

mtjhdpf;fyhk;.

10.5 jhtu XNkhd;fs;10.5 jhtu XNkhd;fs;10.5 jhtu XNkhd;fs;10.5 jhtu XNkhd;fs;10.5 jhtu XNkhd;fs;

jhtuq;fshy; ,aw;ifahf cw;gj;jp nra;ag;gLtJk; cw;gj;jpahFk; ,lj;jpw;

njhopw;glhJ gpwpNjhu; ,lj;jpw;Ff; nfhz;L nry;yg;gl;L kpff; Fiwe;j nrwptpy;

(10-6 - 10-5 %y;/yPw;) mq;F eilngWk; tsu;r;rp> my;yJ gpw jhtu clw;

njhopw;ghLfisr; rPuhf;Fk; (J}z;Ljy;> Ntfj;ijf; $l;ly;> Fiwj;jy; my;yJ

jLj;jy;) Nrjdg; gjhu;j;jNk XNkhd; MFk;.

,jdbg;gilapy; ngUk;ghyhd jhtutpayhsu;fs; jhtu XNkhd;fs; vd;gjw;Fg;

gjpyhf> jhtu tsu;r;rpr; rPuhf;fpfs; (Plant Growth regulators) jhtu tsu;r;rpf; fhuzpfs;

(Plant Growth factors) Nghd;w gjq;fisg; gad;gLj;Jtu;. vdpDk;> jhtuq;fspdhy;

cw;gj;jp nra;ag;gLgit jhtu XNkhd;fs; vdTk;> nghJthf nraw;ifahfj;

jahupf;fg;gLtdtw;iw tsu;r;rpr; rPuhf;fpfs; vdTk; miog;gu;.

jhtuq;fspy; XNkhd;fspd; njhopw;ghL

1) XNkhd;fs; cw;gj;jp nra;ag;gLk; ,lj;jpypUe;J njhopw;gLk; ,lj;jpw;F

nfhz;L nry;yy; (Translocation) Kiwapd; %yk; vLj;Jr; nry;yg;gLk;. ,J

fho; my;yJ cupaj;jpD}lhf> fyj;Jf;Ff; fyk; my;yJ xU mq;fj;jpypUe;J

kw;nwhU mq;fj;jpw;F nfhz;L nry;yg;gLk;. ,t;thW nfhz;L nry;yg;gLk; jpirahdJ

XNkhd; cw;gj;jp nra;ag;gLk; ,lk; (Ntu;fs;> mq;Fug;gFjpfspy;) kw;Wk; jhtuj;jpd;

tsu;r;rpg; gUtq;fs; vd;gdtw;why; jPu;khdpf;fg;gLk;.

2) jhtu XNkhd;fs; gue;j njhopw;ghl;L tPr;irf; nfhz;lit. mjhtJ xNu XNkhdpdhy;

jhtuq;fspd; gy;NtW njhopw;ghLfs; fl;Lg;gLj;jg;gLtJld; mj;njhopw;ghLfspy;

XNkhd;fspd; nrwpT> njhopw;gLkplk; vd;gd nry;thf;Fr; nrYj;Jk;.

cU 10.13 : gl;il tisak;cU 10.13 : gl;il tisak;cU 10.13 : gl;il tisak;cU 10.13 : gl;il tisak;cU 10.13 : gl;il tisak;

mfw;wg;gl;l ,lj;jpd; Nkw;gFjpmfw;wg;gl;l ,lj;jpd; Nkw;gFjpmfw;wg;gl;l ,lj;jpd; Nkw;gFjpmfw;wg;gl;l ,lj;jpd; Nkw;gFjpmfw;wg;gl;l ,lj;jpd; Nkw;gFjp

ntspj;js;sg;gl;Lf; fhzg;gLjy;ntspj;js;sg;gl;Lf; fhzg;gLjy;ntspj;js;sg;gl;Lf; fhzg;gLjy;ntspj;js;sg;gl;Lf; fhzg;gLjy;ntspj;js;sg;gl;Lf; fhzg;gLjy;

kuTup Nrkpg;G

czT

ituk;

nfhz;l

jz;L
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3) nghJthf jhtuq;fspy; cw;gj;jp nra;ag;gLk; XNkhd;fspd; KO msTk;

clw;nwhopapay;  nraw;ghl;Lf;Fg; gad;gLtjpy;iy. mtw;Ws; xU gFjp

njhopw;gLtJld; vQ;rpa gFjp ,urhadg; gpizg;gpYk; (Chemical Binding)

(cjhuzkhf irw;Nwhifdpd; rpaw;wPd; ,iuNghill;L) my;yJ gFjpfshf

Ntwhfp (cjhuzk:; gr;iraj;jpDs; mg;rprpf; mkpyk;) jw;fhypfkhfj; njhopw;ghlw;w

epiyapy; fhzg;gLk;.

4) rpy XNkhd;fspd; njhopw;ghl;Lf;F Jizr; nra;jp fhtpfs; my;yJ CLflj;jpfs;

(Secondary Messangers or transmitters) Njit. ngUk;ghYk; gy mkPd;fs; Jizr;

nra;jpf; fhtpfshf mikAk;.

5) jhtu XNkhd;fspd; cw;gj;jpAk; njhopw;ghLk; #ow; fhuzpfSf;Nfw;g NtWgLk;.

cjhuzk; ePu;> iejurd; vd;gd gw;whf;Fiw Vw;gLk; NghJ mg;rprpf; mkpyj;jpd;

cw;gj;jp mjpfupf;Fk;.

nghJthf XNkhd;fs; njhopw;gLk; tpjk; gpd;tUkhW mikAk;.

•  mq;Fuj;njhFjpapd; fyq;fspd; fyr;Rtupd; ,sFjd;ikAk; (Plasticity) Ntupd;

   fyr;Rtupd; kPs;jd;ikiaAk; mjpfupf;Fk;.

•  ePupd; cl;GftpLkpay;ig mjpfupf;Fk;.

•  ngw;Wf;nfhs;sg;gl;l ePupd; Njf;fpitf;Fk; nfhs;ssit mjpfupf;Fk;.

•  gpurhuzg; gbj;jpwDf;F Vw;gTk; rpy re;ju;g;gq;fspy; mjw;F vjpuhfTk;

   capu;g;Gs;s Kiwapy; ePiu mfj;JwpQ;Rk;.

•  KjYUTf;Fhpa ghFj;jd;ikia mjpfhpf;Fk;.

•  Rthr tPjj;ij mjpfupf;Fk;.

•  Fiwthf mkpNdhtkpyk; cs;sNghJ Gujj;njhFg;ig Nkw;nfhs;Sk;.

•  nghyprf;fiul;Lr; Nrkpg;GzTfis xU rf;fiul;Lf;fshf khw;Wk;.

•  fyr;RtupYs;s ngj;jpd;> nrYNyhR vd;gtw;wpd; msitf; fl;Lg;gLj;Jk;.

•  kNyapf; B IjurNdR> fw;wNyR> ngh];gl;NlR> mRNfhgpf; mkpy

   xl;rpNlR Mfpa nehjpaq;fisj; J}z;Lk;.

Kjd;ikahd (classical) XNkhd;  $l;lq;fs;:

1) xl;rPd;fs;

2) irw;Nwhifdpd;fs; (CYT)

3) fpguypd; (GA)

4) mg;rprpf; mkpyk; (ABA)

5) vjpyPd;

jhtu XNkhd;fs; mtw;wpd; fl;likg;G xw;Wikfs;> jhtu clw;nwhopw;ghl;by;
Vw;gLj;Jk; jhf;fq;fs; vd;gtw;wpd; mbg;gilapy; Nkw;Fwpg;gplg;gl;l Ie;J $l;lq;fshf
tifg;gLj;jg;gl;Ls;sd.
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xl;rpd;fs;

Kjd;Kjyhf ,dq;fhzg;gl;l jhtu XNkhd; ,JthFk;.
cjhuzk; : ,d;Nlhy; 3 mrw;wpf; mkpyk; (IAA)

,tw;Wf;F Nkyjpfkhf ,aw;ifapy; fhzg;gLk;
xl;rprd; tiffshf 4 - FNshNuh ,d;Nlhy; mrw;wpf;
mkpyk; (IAA), gPidy; mrw;wpf; mkpyk; (PAA)
vd;gtw;iwf; Fwpg;gplyhk;.

jw;NghJ nraw;ifahf jahupf;fg;gl;l xl;rpd;fs; gyTz;L. ,it IAA ia
xj;j njhopw;ghLilad.

nraw;if xl;rpd;fs; ,yhgfukhdjhf miktJld; IAA ia tpl
epiyahditahFk;. nraw;if XNkhd;fshf 1 - eg;jyPd; mrw;wpf;fkpyk; (NAA),
,d;Nlhy; 3 gpA+w;wpf;fkpyk; (IBA) gad;gLj;jg;gLfpd;wd. ,it jtpu eg;jyPd;
gpA+w;wpfkpyk; (NBA), 2 - nkijy; 4 FNshNuh gPndhf;rp mrw;wpf; mkpyk; (MCPA)
vd;gdTk; gad;gLj;jg;gLfpd;wd.

xl;rpd;fs; jhtu mq;Fuq;fspd; KidaUk;GfspYk; Ntu;EdpapYk;

gpupapioaq;fspYk; tsUk; ,iy> fha;fs; vd;gtw;wpYk; gutyhf cw;gj;jp

nra;ag;gLk;. ,itjtpu kpff; Fiwe;jstpy; Kjpu;e;j ,iyfs;> Kjpu;e;j Ntu;f;

fyq;fspYk; cw;gj;jpahFk;.

xl;rpd;fspd; njhopw;ghL Kisaj;jpy; cz;lhFk;. ,q;F tpj;J Kisj;jy;>

mjd;gpd; eilngWk; tsu;r;rp mjhtJ Kjy; tsu;r;rpf;Fhpa cr;rpg;gpupapioak;

cz;lhtjpy; xl;rpd; nry;thf;Fr; nrYj;Jk;. NkYk;> jhtuj;jpd; gy;NtW gFjpfs;

cz;lhtjw;Fj; Njitahd mUk;Gfspd; tsh;r;rp kPJk; nry;thf;Fr; nrYj;Jk;.

xl;rpd;fspd; CLflj;jyhdJ mq;Fuj;jpd; cr;rpapypUe;J (shoots tip) Ntu;

Edp tiu (root tip) ngUk;ghYk; chpaj;jpD}lhfNt nfhz;L nry;yg;gLk;.

xl;rpd;fspd; XNkhd; njhopw;ghL

1) fyg;gphpT> fyq;fs; gUj;jy;> ePl;rpailjy;

cjhuzkhf

mUk ; Gfs pdJk ;

NtupdJk; tsu;r;rp

,q;F fyr;Rtiu

nkd;ikahf;Ftjw;Fj;

Njitahd fhuzp

(cjhuzk; : elastins)

fisj; J}z;b

mtw;wpd; %yk;

fyr;Rtu; ePl;rpailtijf; $l;Lk;.  ,jw;F Nkyjpfkhf fyr;Rtupy; gjhu;j;jq;fs;

fiujy;> fyr;Rtu; vd;gtw;wpilNa ,urhadg; gpizg;Gf;fs; cilj;jy;> Gjpjhff;

fyr;Rtu; cUthjy; vd;git fyr;Rtu; nkd;ikahtjdhy; epfo;fpd;wd. fpguypd;

fhzg;gLkhapd; ,r;nraw;ghL kpf tpiuthf eilngWk;.

cU 10.1cU 10.1cU 10.1cU 10.1cU 10.144444 : ,d;Nlhy; 3 mrw;wpf; : ,d;Nlhy; 3 mrw;wpf; : ,d;Nlhy; 3 mrw;wpf; : ,d;Nlhy; 3 mrw;wpf; : ,d;Nlhy; 3 mrw;wpf;

mkpyk;mkpyk;mkpyk;mkpyk;mkpyk; (IAA) ,d; fl;likg;G.,d; fl;likg;G.,d; fl;likg;G.,d; fl;likg;G.,d; fl;likg;G.

cU 10.15:cU 10.15:cU 10.15:cU 10.15:cU 10.15: fyk; ngupjhjypYk; ePl;rpailtjpYk;fyk; ngupjhjypYk; ePl;rpailtjpYk;fyk; ngupjhjypYk; ePl;rpailtjpYk;fyk; ngupjhjypYk; ePl;rpailtjpYk;fyk; ngupjhjypYk; ePl;rpailtjpYk;

xl;rpd; nry;thf;Fr; nrYj;Jk; tpjk;.xl;rpd; nry;thf;Fr; nrYj;Jk; tpjk;.xl;rpd; nry;thf;Fr; nrYj;Jk; tpjk;.xl;rpd; nry;thf;Fr; nrYj;Jk; tpjk;.xl;rpd; nry;thf;Fr; nrYj;Jk; tpjk;.

Gd;ntw;wplk;

fU
KjYU nkd;rt;T
fyr;Rtu;

xl;rpd;

,Otpirapurid KjYU

nkd;rt;T

Gd;ntw;wplk;

fU fyr;Rtu;
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fyk; ePl;rpailtijg; guPl;rpj;jy;fyk; ePl;rpailtijg; guPl;rpj;jy;fyk; ePl;rpailtijg; guPl;rpj;jy;fyk; ePl;rpailtijg; guPl;rpj;jy;fyk; ePl;rpailtijg; guPl;rpj;jy;

rpwpa mq;Fuq;fisf; nfhz;l jhtuk; xd;iwg; ngw;W

mjd; cr;rpf;Fr; rw;Wf; fPohf rpwpa ntl;L xd;iw ,l;L>

mjDs; gpshj;jpf;Fj; jfL xd;iwg; GFj;Jf. rpy ehl;fspd;

gpd;du; mtjhdpf;Fk; NghJ ntl;lg;gl;l gFjpia Nehf;fp cr;rp

tise;jpUg;gijf; fhzyhk;. ,jw;Ff; fhuzk; ntl;lg;gl;l

gFjpf;Ff; fPohfTs;s fyq;fSf;F xl;rpd; fpilf;fhikahy;

fy ePl;rp Vw;gltpy;iy. mNjNtis kW gf;fj;jpy; xl;rpd;

fpilg;gjw;Fj; jilNaJk; ,y;yhjgbahy; mg;gFjpf; fyq;fs;

ePl;rpaile;Js;sd. mNjNghd;W cUtpw; fhl;bathW cr;rp

mfw;wg;gl;l mUk;gpd; kPJ xl;rpd; mlq;fpa Vfhh;f; Fw;wpfis

itf;Fk; NghJ> ,ij NkYk; tpsq;fpf;nfhs;syhk;.

2) Jiz tsh;r;rp2) Jiz tsh;r;rp2) Jiz tsh;r;rp2) Jiz tsh;r;rp2) Jiz tsh;r;rp

#hpafhe;jpj; jhtu ehw;Wfspd; mUk;Gfisf; nfha;JtpLk; NghJ (xl;rpid

mfw;Wk; NghJ)> mq;F Jiztsu;r;rp eilngwhJ. ,jw;Ff; fhuzk; xl;rpd;

,y;yhjgbahy; Jizf;fyd; khwpioak; Njhd;whikahFk;. ,jdhy; jz;L Rw;wstpy;

(jbg;G) mjpfupf;fhJ. vdpDk;> cr;rp mfw;wg;gl;l jz;bw;F xl;rpid toq;Fk;NghJ

khwpioak; njhopw;gl;L Jiztsu;r;rp eilngWk;. ,jdhy; jhtuj; jz;bd; jbg;G

xl;rpdpd; nry;thf;fpy; jq;fpAs;sJ vd mwpayhk;.

3) cr;rpahl;rp3) cr;rpahl;rp3) cr;rpahl;rp3) cr;rpahl;rp3) cr;rpahl;rp

,q;F KidaUk;gpdhy; Ruf;fg;gLk; xl;rpd; jz;LtopNa fPo;Nehf;fpr; nrd;W>

ff;ftUk;gpd; tsu;r;rpiaj; jilnra;Ak;. ,jidg; ghpNrhjid xd;wpd; %yk; vLj;Jf;

fhl;lyhk;. ehd;F ,Utpj;jpiyr;; rl;bj; jhtuq;fisg; ngw;W xd;wpd; mUk;Gfis

mfw;Wf. ,uz;lhtJ jhtuj;jpd; Kidafw;wg;gl;l gFjpapy; ntWk; Vfhu;j; Jz;il

itf;f. %d;whtJ jhtuj;jpd; Kidafw;wg;gl;l gFjpapy; xl;rpd; mlq;fpa Vfhu;

Jz;il itf;f. kw;iwa jhtuj;ij mg;gbNa itf;f. rpy ehl;fspd; gpd;dh;

mtjhdpf;Fk; NghJ gpd;tUk; ngWNgW fpilf;Fk;.

rpfpr;irrpfpr;irrpfpr;irrpfpr;irrpfpr;ir mtjhdk;mtjhdk;mtjhdk;mtjhdk;mtjhdk;

1) rhjhuz ehw;W ff;ftUk;G tsutpy;iy.

2) KidaUk;G mfw;wg;gl;l ehw;W ff;ftUk;G tsu;r ;rpaile;Js;sJ.

tsh;r;rpaile;Js;sJ.

3) KidaUk;G mfw;wg;gl;lL Vfhu;f; ff;ftUk;G tsu;r ;rpaile;Js;sJ.

Fw;wp itf;fg;gl;l jhtuk;

4) KidaUk;G mfw;wg;gl;L ff;ftUk;G tsu;r ;rpailatpy;iy;

xl;rprd; mlq;fpa Vfhu;f;

Fw;wp itf;fg;gl;l jhtuk;

cU 10.16 : jhtuf; fyePl ;r papy ;cU 10.16 : jhtuf; fyePl ;r papy ;cU 10.16 : jhtuf; fyePl ;r papy ;cU 10.16 : jhtuf; fyePl ;r papy ;cU 10.16 : jhtuf; fyePl ;r papy ;

xl;rpdpd; nry;thf;if Nrhjpj;jy;xl;rpdpd; nry;thf;if Nrhjpj;jy;xl;rpdpd; nry;thf;if Nrhjpj;jy;xl;rpdpd; nry;thf;if Nrhjpj;jy;xl;rpdpd; nry;thf;if Nrhjpj;jy;
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,q;F jhtuj ;j pd ; tho ;ehs ; KOtJk; tsu ;r ;r p

KidTj;jd;ikia (Polarity & growth) jhtuj;jpd; fpisfs;

my;yJ NtW gFjpfs; jhtuj;jpd; vt;tplj;jpy; Njhd;w

Ntz;Lk; vd;gijj; jPu;khdpf;fTk; ,jd;%yk; KOj;

jhtuj;jpdJk; tsu;r;rp Njhw;wk; vd;gtw;iwg; NgzTk; xl;rpd;

Kf;fpakhdJ.

4) fd;dpf;fdpakhjy;4) fd;dpf;fdpakhjy;4) fd;dpf;fdpakhjy;4) fd;dpf;fdpakhjy;4) fd;dpf;fdpakhjy;

ntw;wpfukhd kfue;jr; Nru;f;ifNah fUf;fl;lNyh

,d;wp fha;fs;> goq;fs; Njhd;Wjy; fd;dpf;fdpakhjy;

vdg;gLk;. IAA iaf; nfhz;l ypNdhypd; G+r;R xd;iw

Fwpapd; kPJ G+Rtjd; %yk; fd;dpf;fdpaq;fisg; ngw;Wf;

nfhs;syhk;. mNjNghd;W tpj;Jf;fs; mw;w fha;fspy;

tsu;r;rpia Vw;gLj;jTk; xl;rpd; gq;fspg;Gr; nra;Ak;.

5) jpUg;gtirTfis (xsp> ePh;> Gtpj; jpUg;gtirTfs;) Vw;gLj;Jtjpy;5) jpUg;gtirTfis (xsp> ePh;> Gtpj; jpUg;gtirTfs;) Vw;gLj;Jtjpy;5) jpUg;gtirTfis (xsp> ePh;> Gtpj; jpUg;gtirTfs;) Vw;gLj;Jtjpy;5) jpUg;gtirTfis (xsp> ePh;> Gtpj; jpUg;gtirTfs;) Vw;gLj;Jtjpy;5) jpUg;gtirTfis (xsp> ePh;> Gtpj; jpUg;gtirTfs;) Vw;gLj;Jtjpy;

xl;rpdpd; gq;fspg;G.xl;rpdpd; gq;fspg;G.xl;rpdpd; gq;fspg;G.xl;rpdpd; gq;fspg;G.xl;rpdpd; gq;fspg;G.

Y xspj;jpUg;gtirT

cjh : xUt pj ; jiyj ;

jhtuq;fspd; klypiyfs; (coleopite)

xsp fpilf;Fk; jpirapy; tisAk;.

xl;rpdpd; nrwptpw;Nfw;g fyq;fspd;

tsu;r;rp eilngWk;. ,q;F epoy;

fpilf;Fk; gpuNjrj;ij Nehf;fp

xl;rpdpd; xU gFjp nry;Yk;. mq;F

xl;rpdpd; nrwpT mjpfupg;gjhy;

tsu;r;rp Ntfkhf eilngWk;. ,jdhy;

klypiy xspapd; jpiria Nehf;fp

tisAk;.

Gtpj; jpUg;gtirTGtpj; jpUg;gtirTGtpj; jpUg;gtirTGtpj; jpUg;gtirTGtpj; jpUg;gtirT

cU : 10.19 : Nrhsk; ehw;wpy; Gtpj;jpUg;g mirtpy; xl;rpdpd; Mjpf;fk; nrYj;Jk; tpjk;.cU : 10.19 : Nrhsk; ehw;wpy; Gtpj;jpUg;g mirtpy; xl;rpdpd; Mjpf;fk; nrYj;Jk; tpjk;.cU : 10.19 : Nrhsk; ehw;wpy; Gtpj;jpUg;g mirtpy; xl;rpdpd; Mjpf;fk; nrYj;Jk; tpjk;.cU : 10.19 : Nrhsk; ehw;wpy; Gtpj;jpUg;g mirtpy; xl;rpdpd; Mjpf;fk; nrYj;Jk; tpjk;.cU : 10.19 : Nrhsk; ehw;wpy; Gtpj;jpUg;g mirtpy; xl;rpdpd; Mjpf;fk; nrYj;Jk; tpjk;.

cU 10.17 : xl;rpd; gad;gLj;JcU 10.17 : xl;rpd; gad;gLj;JcU 10.17 : xl;rpd; gad;gLj;JcU 10.17 : xl;rpd; gad;gLj;JcU 10.17 : xl;rpd; gad;gLj;J

tjd; %yk; tpj;J mw;wtjd; %yk; tpj;J mw;wtjd; %yk; tpj;J mw;wtjd; %yk; tpj;J mw;wtjd; %yk; tpj;J mw;w

];Nuhgup gok; Njhd;wpAs;s];Nuhgup gok; Njhd;wpAs;s];Nuhgup gok; Njhd;wpAs;s];Nuhgup gok; Njhd;wpAs;s];Nuhgup gok; Njhd;wpAs;s

KiwKiwKiwKiwKiw

];Nuhgup gok;

tpj;J mfw;Wjy;

xl;rp;d;

gpuNah

fpf;fg;gl;l

xl;rp;d;

gpuNah

fpf;fg;glhj

TlaiSka fhdod úkdä 30lg miqxl;rp;d; gpuNahfpf;fg;gl;L 30 epkplq;fspd; gpd;

cU : 10.18 : jhtuq;fspd; klypiyfspd; tistpy;cU : 10.18 : jhtuq;fspd; klypiyfspd; tistpy;cU : 10.18 : jhtuq;fspd; klypiyfspd; tistpy;cU : 10.18 : jhtuq;fspd; klypiyfspd; tistpy;cU : 10.18 : jhtuq;fspd; klypiyfspd; tistpy;

xl;rpdpd; nry;thf;F.xl;rpdpd; nry;thf;F.xl;rpdpd; nry;thf;F.xl;rpdpd; nry;thf;F.xl;rpdpd; nry;thf;F.
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6) jhtuq;fspDs; XNkhd;fspd; cw;gj;jpia mjpfhpf;fr; nra;jy;.
vjpyPDld; Nru;e;J GNuhkpypNarpNa (Bromoliaceae) tifj; jhtuq;fspy;

G+j;jiyj; J}z;Lk;. rpy jhtuq;fspy; ngz; G+f;fs; Njhd;Wtijj; J}z;Lk;.

vjpyPd;njhFg;igj; J}z;Ltjd; %yk; fdpfspYk; ,iyfspYk;
ntl;Lk;gilia cz;lhfr; nra;Ak; fdpfs; Njhd;WtijAk; tsu;tijAk; J}z;Lk;.
goq;fs; gOj;jiyj; jhkjkhf;Fk;.

7) jhtu Nth;fspd; tsu;r;rpiag; ghjpj;jy;
irw;Nwhifdpdhy; J}z;lg;gl;l jhtu Ntu;fspy; cr;rpahl;rpia ePf;fp Gjpa

Ntu;fs; cz;lhtijj; J}z;Lk;. ,q;F gf;f Ntu;fs; cz;lhtijj; J}z;Lk;.

8) rpy jhtuq;fspy; xspj;njhFg;G %yk; njhFf;fg;gl;l czTfis cupaj;jpD}lhff;
nfhz;L nry;tjpYk;xl;rpd; Mjpf;fk; nrYj;Jk;.

xl;rpd;fspd; tptrhag; gad;ghLfs;xl;rpd;fspd; tptrhag; gad;ghLfs;xl;rpd;fspd; tptrhag; gad;ghLfs;xl;rpd;fspd; tptrhag; gad;ghLfs;xl;rpd;fspd; tptrhag; gad;ghLfs;

1) IAA, IBA, NBA Nghd;tw;iw Fiwe;j nrwptpy;> tpj;J Kisj;jiyj; J}z;lg;
gad;gLj;Jtu;. ,t;NthNkhd;fspd; njhopw;ghlhdJ gapupdq;fspdJk; tpj;Jf;fspd;
jd;ikapYk; jq;fpapUf;Fk;.

2) G+q;fdpapaw; gapu;r;nra;iffspd; NghJ myq;fhuj; jhtu> kyu;j;jhtu
jz;Lfspy; Ntu;nfhs;sr; nra;tjw;fhfTk; gf;fNtu; cw;gj;jpiaj; J}z;Ltjw;Fk;
NAA, IAA vd;gd gad;gLj;jg;gLfpd;wd. cjhuzkhf 10% nrwpTila NAA
gpuNahfpg;gjd; %yk; 100% Ntu; cw;gj;jpahtijj; J}z;l KbAk;.

3) xsp eLepiyahd jhtuq;fspy; ngz; G+f;fs; cz;lhtijf; $l;Ltjw;fhf
IAA gad;gLj;jg;gLk;. mNjNghd;W NfhJikapy; G+tUk;Gfspd; vz;zpf;if> ,iyfspd;
vz;zpf;if> jhdpaq;fspd; vz;zpf;if Nghd;wtw;iw mjpfupf;fTk; jhdpaq;fspd;
jpzpitf; $l;lTk; IAA gad;gLj;jg;gLk;. md;dhrpiag; G+f;fr; nra;tjw;F
J}z;bahf NAA,  2 - 4 D Nghd;wd gad;gLj;jg;gLk;. mNjNghd;W NAAapdhy; md;dhrpf;
fha;fspd; epiw mjpfupf;fr; nra;ag;gLk;.

4)  fd;dpf; fdpakhjiy Vw;gLj;Jtjw;Fk; gad;gLj;Jtu;. ,q;F tpj;Jf;fsw;w
   goq;fs; (cjh : ];Nuhnghp) ngw;Wf; nfhs;tjw;fhf IBA, NAA vd;gd
   gad;gLj;jg;gLk;.

5)  IAA, IBA, NAA %yk; fdpfs; cz;lhFk; rjtPjj;ij mjpfhpj;Jf;nfhs;syhk;

6)  ,dpg;Gj; Njhilfspy; Kjpuhj fha;fs; cjpu;tijj; jLg;gjw;fhf IAA, IBA,
       2-4D Nghd;wd gad;gLj;jg;gLk;.

7)  ,iyfs; cjpu;tijj; jLj;jy;.

8)  Nju;Tf; fisehrpdpfshfg; gad;gly; c-k; : 2 - 4D, 2 - 4 - 5 - T

9)  ,ioa tsh;g;gpd;NghJ IAA, ifapdw;wpd; vd;gd gad;gLj;jg;gLk;.

irw;Nwhifdpd;irw;Nwhifdpd;irw;Nwhifdpd;irw;Nwhifdpd;irw;Nwhifdpd;
,aw;ifapy; ngUksthd irw;Nwhifdpd; tiffs; fhzg;gLtJld; ,Jtiu

jhtuq;fspdhYk;> Ez;zq;fpfshYk; ,aw;ifahf cw;gj;jp nra;ag;gLk; Rkhh; 30
,w;Fk; mjpfkhd irw;Nwhifdpd;fs; fz;Lgpbf;fg;gl;Ls;sd. ,aw;ifahd>
nraw;ifahd irw;Nwhifdpd;fs; cs;sd. ,Jtiu 200f;F Nkw;gl;l
irw;Nwhifdpd;fs;  ,dq;fhzg;gl;Ls;sd.
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Kjd;Kjyhf Harberlandelt (1913) vd;gtuhy; chpa ,ioaj;jpy; fhzg;gLk;
ahNjDk; gjhu;j;jk; jhtuq;fspy; fyg;gphpitj; J}z;LtJ mtjhdpf;fg;gl;lJ.

ngUk;ghyhd jhtu ,ioaq;fspy ; (cjh : cUisf;fpoq;fpd ;
Gilf;fytpioak;) fhak; Vw;gLj;Jk;NghJ mq;F fyg;gphpT Cf;Ftpf;fg;gLtjhf
Haberlandi (1921) ,dhy; mtjhdpf;fg;gl;lJ.

vdpDk; > ntl ;lg ;gl ;l ,ioak; fOtg ;gLk ;NghJ ,r ;nraw ;ghL
eilngWtjpy;iy. mt;thW fOtg;gl;l ,ioaj;jpd;k PJ erpf ;fg ;gl ;l
,ioag;gFjpiag; G+Rk;NghJ mq;F fyg;gphpT eilngWk;. erpf;fg;gl;l ,ioaj;jpd;
%yk; Ruf;fg;gLk; ahNjDk; ,urhadg; gjhu;j;jk; fhuzkhfNt mJ eilngWtjhf
mtu; mDkhdpj;jhu;.

,jw;F Nkyjpfkhf Johannes van overbeek (1941) vd;gtuhy; Njq;fha;g;ghypy;
ngUk;ghyhd jhtu ,dq;fspy; fyg;gpupit Cf;Ftpf;Fk; gjhu;j;jq;fs; ,Ug;gJ
fz;Lgpbf;fg;gl;lJ. vdpDk;> ,aw;ifahf jhtuq;fspypUe;J gpupj;njLf;fg;gl;l
irw;Nwhifdpdhf Kjd;Kjyhf Nrhsj; jhtuj;jpypUe;J gpupj;njLf;fg;gl;l
rpnal;bidf; (Zeatin) Fwpg;gplyhk;.

Gifapiyj; jhtuj;jpd; ikatpioaj;jpd; xU gFjpia xl;rpd; mlq;fpa
tsu;g;G+lfj;jpDs; tsu;f;Fk; NghJ mt;tpioaj;Jld; fydpioaq;fs; njhlu;Gw;Wf;
fhzg;gLk; NghJ khj;jpuk; fyg;gphpT Vw;gLtij Haberlandi (1021) mtjhdpj;jhu;.
,t;thW fydpioag; gFjpf;F Njq;fha;g;ghy; Nkhy;l; gpupj;njLg;igNah my;yJ
fydpioag; gFjpapypUe;J ngwg;gl;l gpupj;njLg;igNah gad;gLj;Jk;NghJ
fyg;gpupitj; J}z;l KbAk;. ,t;thwhf fyg;gpupitj; J}z;Lk; XNkhd; irw;Nwhifdpd;
(Kd;G ifidd;) vd miof;fg;gl;lJ.

rfy ,aw;ifahd irw;Nwhifdpd;fspYk; mbdPd; gFjpnahd;W fhzg;gLk;.

vy;yh cau;jhtuq;fspYk; ghrpfs; (moses), G+Q;rzq;fs; gw;wPupahf;fs;

Nghd;wtw;wpYk; irw;Nwhifdpd; ,Ug;gJ fz;Lgpbf;fg;gl;Ls;sJ.

irw;Nwhifdpd;fspd; capu ;j ;njhFg;Gfs; gpujhdkhf Ntu;fspd;

gphpapioaq;fspNyNa eilngWfpd;wd. ,jw;F Nkyjpfkhf tpj;Jf;fspd;

Kisaq;fspYk; eilngWk;. irw;Nwhifdpd;fspd; capu;j;njhFg;G xl;rpd;fs; %yk;

fl;Lg;gLj;jg;gLtJ fz;L gpbf;fg;gl;Ls;sJ.

Ntu;fspdhy; cw;gj;jp nra;ag;gLk; irw;Nwhifdpd;fs; cupaj;jpD}lhf mUk;G

tiu nfhz;Lnry;yg;gLk;. jhtuq;fspDs; gpupapioaq;fspy; rjh tsu;r;rpailAk;

gpuNjrq;fshd Ntu;> jspupiyfs; kw;Wk; tsu;r;rpaile;J nfhz;bUf;Fk; fha;fs;

tpj;Jf;fs; vd;gtw;wpYk; irw;Nwhifdpdpd; nrwpT mjpfstpy; fhzg;gLk;.

irw;Nwhifdpd; mbg;gil mikg;G ifdbd; rpabd;

cU 10.2cU 10.2cU 10.2cU 10.2cU 10.200000 : irw;Nwhifdpd; tiffspd; fl;likg;Gfs : irw;Nwhifdpd; tiffspd; fl;likg;Gfs : irw;Nwhifdpd; tiffspd; fl;likg;Gfs : irw;Nwhifdpd; tiffspd; fl;likg;Gfs : irw;Nwhifdpd; tiffspd; fl;likg;Gfs;
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irw;Nwhiddpd;fspd; njhopy;fsirw;Nwhiddpd;fspd; njhopy;fsirw;Nwhiddpd;fspd; njhopy;fsirw;Nwhiddpd;fspd; njhopy;fsirw;Nwhiddpd;fspd; njhopy;fs;

1) fyg;gpupitAk; fy ePl;rpiaAk; J}z;Lk; ,t;thwhd fyq;fisg; ngupjhfr;
nra;tjd; %yk; ,iyfs; ngupjhtijAk; J}z;Lk;. mt;thNw fZtpilfspd;
ePsk;> ,iyfspd; tsu;r;rp vd;gtw;iwAk; ghjpf;Fk;.

2) mUk;Gfs;> Ntu;fs; vd;gtw;wpy; tpaj;ijj;ijj; J}z;Lk;. mNjNghd;W mUk;G
Kjy;fSk; mUk;Gfspd; tsu;r;rpiaAk;> ,ioaq;fspd; gpuptiljiyAk; ghjpf;Fk;.
mjhtJ ,ioaq;fs; tajhjiyj; (aging of tissues) jhkjg;gLj;Jk;.

3) rpy jhtu ,dq;fspy; ,iytha;fs; jpwj;jiy mjpfupf;Fk;.

4) FNshugpy; njhFg;igj; J}z;Lk; mNjNtis Kjpu;tiltijg; ghjpf;Fk;.

5) cr;rpahl;rpia ePf;fp> ff;ftUk;Gfspd; tsu;r;rpiaj; J}z;Lk;.

6) Gujj; njhFg;G Ntfj;ijf; $l;Lk;. mNjNghd;W epA+f;fpspf; mkpyq;fspd; mDNrgj;
  njhopw;ghl;ilg; ghjpf;Fk;.

7) FWk; gfw;fhyj; jhtuq;fspd; G+j;jiy tpiuTgLj;Jk;.

8) tpj;J Kisj;jiyAk; ehw;Wfspd; tsu;r;rpiaAk; ghjpf;Fk;. ,q;F ,Utpj;jpiyj;
  jhtuq;fspd; tpj;jpiyfs; tpuptiltjw;F irw;Nwhifdpd; Kf;fpakhdJ.

9) xl;rpd; / irw;Nwhifdpd; tpfpjkhdJ jhtunkhd;wpd; tho;f;iff; fhyj;jpDs;
  eilngWk; gpujhd tsu;r;rpg; gUtq;fs; Njhd;Wtijg; ghjpf;Fk;. mNjNghd;W
  ,t;tpfpjk; fyg;gpupT> ,ioatpaj;jk; Nghd;w re;ju;g;gq;fSf;F kpf Kf;fpa fhuzpahf
  mikAk;.

tptrhaj;jpy; irw;Nwhifdpd;fspd; gad;ghLtptrhaj;jpy; irw;Nwhifdpd;fspd; gad;ghLtptrhaj;jpy; irw;Nwhifdpd;fspd; gad;ghLtptrhaj;jpy; irw;Nwhifdpd;fspd; gad;ghLtptrhaj;jpy; irw;Nwhifdpd;fspd; gad;ghL

•  fha;fspd; tsu;r;rpiaf; fl;Lg;gLj;jy;.

•  ,ioa tsu;g;G Clfj;jpy; mUk;Gfs; kw;Wk; Ntu;fspd; cUkhw;wj;jpw;F cjTjy;.

,q;F xl;rpd;/ irw;Nwhifdpd; tpfpjk; mjpfkhapd; Ntu; cz;lhjYk; tsu;;r;rpAk;
J}z;lg;gLk;. ,t;tpfpjk; Fiwthapd; mUk;Gfs; cz;lhtJ J}z;lg;gLk;. ,ilg;gl;l
tpfpjk; %Lgil cz;lhtijj; J}z;Lk;.

•  ff;ftUk;Gfspd; tsh;r;rpiaj; J}z;Lk;. cjhuzk; myq;fhuj; jhtutiffs;.

cU : 10.21 : cr;rp mUk;Gfs; kw;Wk; Ntu;fspd;cU : 10.21 : cr;rp mUk;Gfs; kw;Wk; Ntu;fspd;cU : 10.21 : cr;rp mUk;Gfs; kw;Wk; Ntu;fspd;cU : 10.21 : cr;rp mUk;Gfs; kw;Wk; Ntu;fspd;cU : 10.21 : cr;rp mUk;Gfs; kw;Wk; Ntu;fspd;

cUkhw ;wj ;j py ; xl ;r pd ;cUkhw ;wj ;j py ; xl ;r pd ;cUkhw ;wj ;j py ; xl ;r pd ;cUkhw ;wj ;j py ; xl ;r pd ;cUkhw ;wj ;j py ; xl ;r pd ; /irw ;Nwhifdpd ;irw ;Nwhifdpd ;irw ;Nwhifdpd ;irw ;Nwhifdpd ;irw ;Nwhifdpd ;

tpfpjj;jpd; nry;thf;Ftpfpjj;jpd; nry;thf;Ftpfpjj;jpd; nry;thf;Ftpfpjj;jpd; nry;thf;Ftpfpjj;jpd; nry;thf;F

nrwpT

cU 10.22 : xl;rpd; cU 10.22 : xl;rpd; cU 10.22 : xl;rpd; cU 10.22 : xl;rpd; cU 10.22 : xl;rpd; /irw;Nwhifdpd;irw;Nwhifdpd;irw;Nwhifdpd;irw;Nwhifdpd;irw;Nwhifdpd;

nrwpT tpfpjj;jpw ;f pilNaahdnrwpT tpfpjj;jpw ;f pilNaahdnrwpT tpfpjj;jpw ;f pilNaahdnrwpT tpfpjj;jpw ;f pilNaahdnrwpT tpfpjj;jpw ;f pilNaahd

njhlh;G.njhlh;G.njhlh;G.njhlh;G.njhlh;G.

xl;rpd; irw;Nwhifdpd;

Ntu;tply;

Ntu;j;jbg;G

cUthjiy

J}z;Ljy;
,lk;khwpa mUk;

Gfs; cUthtij

J}z;Ljy;

ff;f mUk;G tsu;r;rp
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•  ,iy kuf;fwpfspd; MAl;fhyj;ij mjpfupj;jYk; ,iyfs; tajhtijj; jLj;jYk;.

  cjhuzk; Nfhth> ryhJ

•  G+ tiffspd; ftu;r;rpahd Njhw;wj;ij ePz;l fhyj;jpw;Fg; Ngzy;.

fpguypdfpguypdfpguypdfpguypdfpguypd;

ag;ghdpa tpQ;Qhdpahd Eiichi Kurasowa (1920) ,dhy; Gibberella fugikuroi

vDk; gq;fRtpdhy; cw;gj;jp nra;ag;gLk; ahNjDk; gjhu;j;jk; fhuzkhf mg;gq;fRj;

njhw;WjYf;Fs;shd jhtuq;fspy; mrhjhuz cau mjpfhpg;G Vw;gLfpd;wik

Kjd;Kjyhff; fz;Lgpbf;fg;gl;lJ. ,J gpd;du; fpguypd; vdg; ngahplg;gl;lJ.

NkYk;> fpguypd;fs; rpwpa mstpy; jhtuq;fspy; cw;gj;jp nra;ag;gLtJ

fz;Lgpbf;fg;gl;lJ.

fpguypd; ,uz;lhtjhf Kf;fpaj;JtKila jhtu XNkhd; tifahFk;.

fpguypd;fs; mjd; fl;likg;G> njhopw ;ghL vd;gtw;wpd; mbg;gilapy;

tifg;gLj;jg;gl;Ls;sd. ,t;NthNkhd;fs; mit fz;Lgpbf;fg;gl;l xOq;FKiwf;F

Vw;g (GA
1
...GA

n
) vd milahsg;gLj;jg;gl;Ls;sd. jw;NghJ 136 tifahd fpguypd;fs;

,dq;fhzg;gl;Ls;sd. ,it jhtuq;fs;> G+Q;rzq;fs;> gw;wPhpahf;fs; Nghd;wtw;why;

cw;gj;jp nra;ag;gLfpd;wd. ,tw;Ws; 51 tif cau;jhtuq;fspy; cw;gj;jp

nra;ag;gLfpd;wd.

jw;NghJ gutyhff; fhzg;gLtJk; Kjyhtjhf ,dq;fhzg;gl;lJkhd

fpguypdhdJ fpguypf; mkpyk; (GA
3
) MFk;.

fpguypf; mkpyk;fpguypf; mkpyk;fpguypf; mkpyk;fpguypf; mkpyk;fpguypf; mkpyk; (GA
3
)

fpguypd;fspd; capu;j;njhFg;G> mUk;G

Kidfs; kw;Wk; tsu;r;rpailAk; ,iyfspy;

gutyhf eilngWk ; . ,jw ;F Nkyjpfkhf

mUk;GfspYk; Vida ,lq;fspYk; tsUk;

tpj;Jf;fspYk; fha;fspYk; fpguypd; cw;gj;jp

nra;ag;gLk;.

fpguypd;fspd; njhopy;fs;fpguypd;fspd; njhopy;fs;fpguypd;fspd; njhopy;fs;fpguypd;fspd; njhopy;fs;fpguypd;fspd; njhopy;fs;

jhtu tsu;r;rpapy; fpguypd;fs; gy;NtW tpjq;fspy; nry;thf;Fr; nrYj;JtJld;

,r;nry;thf;F fpguypd; njhFjpfs; kw;Wk; jhtu ,dq;fs; vd;gtw;Wf;Nfw;g NtWgLk;.

1) gpujhd fyq;fspd; ePl;rp kw;Wk; fyg;gpupT vd;gtw;iw mjpfupf;Fk;. ,q;F fpguypd;

cl;nrYj;jg;glhj jhtuq;fSld; xg;gpLifapy; fpguypd; cl;nrYj;jg;gl;l

jhtuq;fspd; tsu ;r ; r p rhjhuz cauj ;ijtpl mjpfkha pUg ;gJ

mtjhdpf;fg;gl;Ls;sJ.

•  jz;L kw;Wk; fZtpilfspy; ePl;rpia Vw;gLj;Jk;.

•  ,iyfisg; nghpjhf;Fk;.

2) G+j;jiyj; J}z;Lk;.

3) nehjpaq;fspd; cw;gj;jpiaj; J}z;Lk;.

cU 10.23 : fpguypf; mkpyj;jpd; fl;likg;GcU 10.23 : fpguypf; mkpyj;jpd; fl;likg;GcU 10.23 : fpguypf; mkpyj;jpd; fl;likg;GcU 10.23 : fpguypf; mkpyj;jpd; fl;likg;GcU 10.23 : fpguypf; mkpyj;jpd; fl;likg;G
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4) mq;Fuq;fspy; fhzg;gLk; cwq;Fepiy kw;Wk; mg;rprpf; mkpyj;jhy; J}z;lg;gl;l

(tpj;Jf;fspd; cwq;Fepiy Mfpatw;iw ePf;Fk; (ABA/GA tpfpjk; mjpfupf;Fk;NghJ

tpj;J cwq;Fepiy Vw;gLk;.)

5) fpguypd; %yk; Kisa tpUj;jp mOj;jk; mjpfupf;fg;gLk;. mNjNghy;

tpj;jftpioaj;jpYs;s mg;rprpf; mkpyk; %yk; epNuhjpf;fg;gl;l clw;nwhopw;ghLfs;

fpguypd; %yk; fl;Lg;gLj;jg;gLk;.

6) tpj;J Kisj;jypy; nry;thf;Fr; nrYj;Jk;. ,q;F Gjpa fyq;fs; tsu;r;rpailaj;
Njitahd czit toq;f mtrpakhd nehjpaq;fspd; cw;gj;jpiaj; J}z;Lk;.
cjhuzk:; jhdpa tpj;Jf;fs;.

•  tpj;jpiyf; fPo;j;jz;bd; (hypocotil) ePsj;ij mjpfhpf;Fk;. ,Utpj;jpiyj; jhtu
tpj;jpiyfspd; gug;gsit mjpfhpf;Fk;.

•  mNjNghd;W tpj;J Kisj;jypd; gpd;du; ehw;wpd; tsu;r;rpia mjpfhpf;Fk;.
jhdpa tpj;Jf;fs; ePiu mfj;JwpQ;rpa gpd;du; Kisaj;jpdhy; fpguypd; cw;gj;jp
nra;ag;gLk;. ,e;j fpguypd; %yk; mypNuhd; gilfspDs; (khg;nghUs; kzpfspDs;)
mkpNyR nehjpaj;ijj; Ruf;fj; J}z;Lk;. ,e;j mkpNyR khg;nghUis FSf;Nfhrhf
khw;Wk;. ,J Kisaj;jpw;F gutyilAk;. FSf;NfhR ehw;wpd; Muk;g tsh;r;rpf;Fg;
gad;gLj;jg;gLk;.

7) ,iyfs; %g;giltijj; (Senescene) jhkjpf;Fk;. mNjNghd;W rpj;jpuRf; FLk;gj;
jhtuq;fspd; goq;fspd; Kjpu;r;rpia jhkjpf;fr; nra;Ak;.

fpguypd;fpguypd;fpguypd;fpguypd;fpguypd;fspd; tptrhag; gad;ghLfspd; tptrhag; gad;ghLfspd; tptrhag; gad;ghLfspd; tptrhag; gad;ghLfspd; tptrhag; gad;ghL

• ,iyfis tprhykhf;fy;. (cjhuzk; Nfhth> Sweet corn)

• fpuprhe;jpkk; Nghd;w jhtuq;fspd; ,iyfis tpiwg;ghf itj;Jf; nfhs;tjw;F
fpguypd; (GA) gad;gLj;jg;gLk;.

•  G+f;fspdJk; fdpfspdJk; gUkid mjpfupj;Jf;nfhs;sy;.
cjhuzk; : tpj;Jf;fsw;w jpuhl;ir> nrupg ; goq;fspd; gUkd;fis
mjpfupj;jy;.tpj;Jf;fsw;w jpuhl;irg; gof;FiyfSf;Fg; gpuNahfpg;gjd; %yk;
Fiyfspd; ePsk; mjpfupf;fg;gLfpd;wJ. fha;fspd; (fhk;Gfspd;) Gd;dbfspd; ePsk;
mjpfupf;fg;gLfpd;wJ. fha;fs; xd;Wlndhd;W neUf;fkhf ,Uf;fhJ Ijhff;
fhzg;gLk;. ,jdhy; fha;fs; ngupjhtJld; gq;fRj; njhw;wYf;fhd tha;g;Gk;
FiwAk;.

• fdpfs; cz;lhtij (fruit seetting) mjpfhpj;jy;. cjhuzk; : ,dpg;Gj;Njhil>
Ke;jpupif

• fd;dpf;fdpakhjiy Vw;gLj;jy;. cjhuzk; : fj;jup> nfha;ah> Ke;jphpif

• kfue;jkzpfs; Kisj;jiy mjpfupj;jy; . cjhuzk; : fUk;G.

• ,iyAjpu;itj; jhkjkhf;fy;. mNjNghd;W rpj;jpuRf; FLk;gj; jhtuq;fspy; fha;fs;
tPo;tijf; fl;Lg;gLj;jy;.

,q;F fpguypidg; gpuNahfpg;gjhy; fha;fs; gOj;jy; jhkjkhFk;. ,jdhy; re;ijf;
Nfs;tpf;F Vw;g tpisr;riy mWtil nra;ayhk;. mNjNghd;W gOj;jy;
jhkjkhtjdhy; goq;fspd; Njhypd; Mtpgwg;Gila vz;nza; fhzg;gLkplj;J
go <f;fspdhy; Vw;gLk; ghjpg;G Fiwf;fg;gLk;.
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• neLk;gfy; my;yJ Fspu; J}z;ly; (cold induction) Njitg;gLk; jhtuq;fspy;
G+j;jiyj; J}z;Ljy;.

• jz;bd; ePsj;ij mjpfupj;jy;
cjhuzk; : chorchorus copsularis jhtuj; jz;bd; ePsj;ijAk; fZtpilfspd;
vz;zpf;ifiaAk; mjpfupf;fTk; fpguypd; gad;gLj;jg;gLk;. vdpDk;> ,q;F ,iyapd;
gug;gsT> jz;bd; mbapd; Rw;wsT> ehu;fspd; juk; vd;gd FiwAk;.

•  jhtuq;fspd; tsu;r;rpiaf; Fiwg;gjw;fhf fpguypd; vjpupfs; gad;gLj;jg;gLk;.

cjhuzk; : rhbfspy; tsu;f;fg;gLk; myq;fhuj; jhtuq;fs;> rpytif ituQ;nrwpe;j

 jhtuq;fSf;Fk;> tpisahl;L ikjhdj;jpy; Gy; tsu;g;gpd;NghJk; fpguypd; vjpupfs;

gad;gLj;jg;gLk;. ,it fpguypd; cw;gj;jpiaj; jLf;Fk;. Fl;ilahd jhtuq;fis

cw;gj;jp nra;a fpguypd; vjpupfs; gad;gLj;jg;gLfpd;wd.

• guk;giug; nghwpapay; %yk; cz;lhf;fg;gLk; FWe;jhtuq;fspy; ngUk;ghYk;

[pguypd;fs; Fiwthff; fhzg;gLk;. ,tw;Wf;F fpguypd;fisg; gpuNahfpg;gjd;

%yk; FWe;jd;ikiag; Nghf;fyhk;.

• gpah; my;yJ tp];fp Nghd;wtw;wpd; jahupg;gpy; mw;fNfhy;; nrwpit mjpfupf;f

fpguypd; (GA) gad;gLj;jg;gLk;.

,q;F fpguypd; (GA) %yk; gpau; cw;gj;jpapd;NghJ gad;gLj;jg;gLk; ghu;yp

my;yJ NtW  jhdpa tiffisj; jahu;gLj;Jk; nraw;ghLfspd; NghJ

cw;gj;jpahFk; nty;yj;jpd; msT $l;lg;gLk;.

•  cwq;Fepiyiag; Nghf;Fjy;

I tpj;Jf;fspd; cwq;Fepiy

fpguypidg; gad;gLj;jp> tpj;Jf;fspd; cwq;Fepiyia ePf;fyhk;. ,t;thW

fpguypidg; gad;gLj;jp rpfpf;iraspg;gjd; %yk; tpj;Jf;fis xNu tpjj;jpy;

Kisf;fr; nra;aKbAk;.

II mUk;Gfspd; cwq;Fepiy

,ilntg;g  tyaj; jhtuq;fspy; Nfhilg;gUtj;jpd; ,Wjpapy; mUk;Gfspy;

cwq;Fepiy Njhd;Wk;. ,t;Twq;Fepiy ePq;Ftjw;F ePz;l ehl;fSk; rptg;Gepw

xspAk; Njit. fpguypd;fisg; gad;gLj;jp ,t;Twq;Fepiy ePf;fg;gLk;.

Fspu;fhy gUtj;jpd;NghJ cUisf;fpoq;F Kfpo;fSf;F GA gad;gLj;jpdhy;

mUk;Gfspd; tsu;r;rp Vw;gLj;jg;gLk;.

mg;rprpf; mkpyk;mg;rprpf; mkpyk;mg;rprpf; mkpyk;mg;rprpf; mkpyk;mg;rprpf; mkpyk;

irw;Nwhifdpd;> fpguypd; vd;gd Nghd;wy;yhJ mg;rprpf; mkpyk; jhtu

XNkhd; njhFjpapYs;s xNunahU Nru;itahFk;. ABA Kjd;Kjyhf Ferick Addicott

vd;gtuhy; (1963) ,dq; fhzg;gllJ.

gUj;jpj; jtuq;fspd; go tpOifia Vw;gLj;Jtjw;Ff; fhuzkhd ,uz;L

Nru;itfs; ,dq;fhzg;gl;ld. ,tw;Ws; xd;W abscisin II vdg; ngahplg;gl;lJ. mNj

fhyg;gFjpapy; ,uz;L tpQ;Qhdpfspd; FOtpduhy; ,Nj Nru;it fz;Lgpbf;fg;gl;lJ.

,jpy; Phillii Wareing FOtpduhy; Fl;ilahd jhtuq;fspd; mUk;Gfspy; cwq;Fepiyia

Vw;gLj;Jtjpy; nry;thf;Fr; nrYj;Jk; Nru;itnahd;W ,dq;fhzg;gl;lJld;> mjw;F
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Nlhkpd; vdg;ngaupl;ldh;. kw;iwa Ma;thsu; FOtpdh; (Van steveninck FOtpdu;)

G+f;fs; kw;Wk; fha;fspd; tPo;iff;F ahNjDk; Nru;it fhuzkhapUg;gijf;

fz;Lgpbj;jdu;. gpd;dh; ,t;nty;yhr; Nru;itfSk; xd;nwd ,dq;fhzg;gl;lJld;

mjw;F mg;rprpf; mkpyk; (ABA) vdg; ngahplg;gl;lJ.

mg;rprpf; mkpyq;fspd; gpujhd njhopw;ghL> epNuhjpg;Gr; nraw;ghlhf

fUjg;glhYk; mtw;wpd; %yk; gy;NtW Cf;Ftpg;Gr; nraw;ghLfSk; eilngWtjhf>

,jw;F Nkyjpfkhf Ntu; kw;Wk; mq;Fuq;fspYs;s

KOikahf tpaj;jkile;Js;s ,ioaq;fspYk;

ABA njhFg;G eilngWk;.

ABA apd; njhFg;G ePu;g;gw;whf;Fiw kw;Wk;

kpff;Fiwe;j ntg;gepiy (Freezing temperature) %yk;

J}z;lg;gLk;.

,jw;F Nkyjpfkhf ABAapd; njhFg;G fuw;wpNdhapl;Lj; njhFg;gpy;

kiwKfkhfj; njhlu;Ggl;bUg;gjhf ek;gg;gLfpwJ. ntl;Lk;gil cz;lhfpa

,iyfspYk; cld; tPo;e;j ,iyfspYk; ABA nrwpT mjpfkhFk;.

ABAapd; nfhz;L nry;yy; fho; kw;Wk; chpa ,ioaq;fspD}lhf eilngWk;.

,jw;F Nkyjpfkhf Gilf;fyq;fspD}lhfTk; nfhz;L nry;yg;gLk;. xl;rpidg;

Nghyy;yhJ ABA MdJ jhtuj;jpd; Nkw;gf;fk;> fPo;g;gf;fk; vd ,uz;L

gf;fq;fspD}lhfTk; nfhz;L nry;yg;gLk;.

ABA kpfTk; tpiy$ba Nru;itahFk;. ,d;Wtiu nraw;ifahf

jahupf;fg;gltpy;iy. mj;Jld; eilKiwapy; gad;gLj;jg;gLtjpy;iy.

mg;rprpf; mkpyj;jpd; njhopw;ghLfsmg;rprpf; mkpyj;jpd; njhopw;ghLfsmg;rprpf; mkpyj;jpd; njhopw;ghLfsmg;rprpf; mkpyj;jpd; njhopw;ghLfsmg;rprpf; mkpyj;jpd; njhopw;ghLfs;

1) ,iytha; %ly;

ePu;g; gw;whf;FiwAs;s re;ju;g;gq;fspy; gr;iraj;jpdhy; ngUksT ABA cw;gj;jp

nra;ag;gLtJld;> ,t; ABA ,iyeLtpioaf; fyq;fspD}lhfg; gutp ,iythapd;

fhtw;fyq;fisr; nrd;wile;J mtw;iw %Ltjd; %yk; MtpAapu;g;igf;;

fl;Lg;gLj;Jk;.

2) jhtu tsu;r;rpia epNuhjpf;Fk;.

ngUk;ghYk; mq;Fuq;fspd; tsu;r;rpia epNuhjpf;Fk;. vdpDk;> Ntupd; tsu;r;rpia

epNuhjpg;gjpy;iy. rpyNtisfspy; Ntu;fspd; tsu;r;rpia mjpfupf;Fk;. ,J

ngUk;ghYk; Gwr;#oypd; epiyikapy; jq;fpAs;sJ.

3) cwq;Fepiyia Vw;gLj;Jk;

•  mq;Fu cwq;Fepiy

mUk;Gfspd; cwq;Fepiyiaj; J}z;Lk;. ngUk;ghYk; ,ilntg;gtyaj; jhtu

mq;Fuq;fspd; filrp ,iyia> mUk;igg; ghJfhf;Fk; ftrkhf khw;Wk;.

cfg;gw;w #oy; epiyikfspd; fPo; fpilf;Fk; rkpf;iQfspdhy; ABA mq;Fuq;fis

Nehf;fpr; nrd;W cUisf;fpoq;F> Nlypah]; Nghd;w jhtuq;fspd; mUk;Gfspd;

cU 10.24 : mg;rprpf; mkpyj;jpd;cU 10.24 : mg;rprpf; mkpyj;jpd;cU 10.24 : mg;rprpf; mkpyj;jpd;cU 10.24 : mg;rprpf; mkpyj;jpd;cU 10.24 : mg;rprpf; mkpyj;jpd;

fl;likg;Gfl;likg;Gfl;likg;Gfl;likg;Gfl;likg;G



451

tsh;r;rpia epNuhjpj;J mtw;iw cwq;Fepiyapy; itj;jpUf;Fk;. cfg;ghd #oy;
epiyik Njhd;Wk;NghJ mq;Fuq;fspy; ABA nrwpT Fiwe;J mit tsu;r;rpailAk;.

•  tpj;J cwq;Fepiy
fha;fs; Kjpu;r;rpailAk;NghJ tpj;Jf;fspy; ABA NrUk;. ,jd;%yk; fha;fspDs;
tpj;J Kisj;jy; jLf;fg;gLk;. NkYk;> tpj;Jf;fspy; fhzg;gLk; ABA %yk;
KisatpUj;jpf;Fj; Njitahd nehjpa cw;gj;jpia epNuhjpj;J Kjpu;r;rpailahj
tpj;Jf;fspd; Kisj;jiyj; jilnra;Ak;.

NkYk;> tpj;J cwq;Fepiyia Vw;gLj;Jtjd; %yk; Fspuhd gUtq;fSf;F
Kd;du; tpj;J Kisg;gijj; jLf;Fk;.

4) ,ioaq;fs; fhakilAk; NghJ Neha;f;fhuzpfspypUe;J ghJfhg;Gg; ngWtjw;fhf
mjw;F Jyq;fiyf; fhl;Lk; tpjj;jpy;> Guj;jpNaR nehjpa epNuhjp
cw;gj;jpailtijj; J}z;Lk;.

5) ,iwNgh epA+f;fpspNaRit capu;g;gilar; nra;Ak;.

6) nkd;rt;Tfspd; cl;GftpLkpay;ig mjpfupf;Fk;.

7) ,iyfs;> fha;fs; vd;gdtw;wpy; ntl;Lk;gil cz;lhtijj; J}z;Lk;.

8) gy;ypdapiyAz;ik

ngUk;ghyhd ePu;j;jhtuq;fspYk;  gd;dq;fspYk; ,Utifahd ,iyfs;
cw;gj;jp nra;ag;gLk;. ABAiag; gpuNahfpg;gjd; %yk; ,e;epiyikiaj; J}z;l
KbAk; vd mtjhdpf;fg;gl;Ls;sJ.

vjpyPdvjpyPdvjpyPdvjpyPdvjpyPd;
vjpyPd; xU vspa epuk;ghj Nrjd thAthFk;. vjpyPd; ,dhy; Njhilapy;

goq;fs; gOj;jy; Vw;gLtjhf 1930 ,y; fz;Lgpbf;fg;gl;lJ. ,jd; gpd;dh; thio>
mg;gps ; Nghd;w ngUk;ghyhd goq;fs; gOf;Fk;NghJ vjpyPd ; (C

2
H

4
)

cw;gj;jpahf;fg;gLtJ mtjhdpf;fg;gl;Ls;sJ.

cU: 10.25 : vjpyPd; %yf;$w;wpd; mikg;GcU: 10.25 : vjpyPd; %yf;$w;wpd; mikg;GcU: 10.25 : vjpyPd; %yf;$w;wpd; mikg;GcU: 10.25 : vjpyPd; %yf;$w;wpd; mikg;GcU: 10.25 : vjpyPd; %yf;$w;wpd; mikg;G

jhtuj;jpd; vy;yhg; gFjpfspYk; my;yJ ngUk;ghyhd gFjpfspy; mjhtJ ,iy>
jz;L> G+f;fs;> fha;fs;> KfpOUf;fs;> ehw;Wf;fs; Nghd;wtw;wpy; vjpyPd; cw;gj;jp
nra;ag;gLk;. jhtuq;fspy; vjpyPd; cz;lhtjpy; jhtuj;jpd; mff; fhuzpfisg;
Nghd;W Gwf;fhuzpfSk; Mjpf;fQ; nrYj;Jk;.

����� cfg;gw;w #oy; epiyikfSk; rpy ,urhadg; gjhu;j;jq;fSk; vjpyPd; cw;gj;jpiaj;
J}z;Lk;.

tpiuthfg; gpupifailAk; kw;Wk; tsu;r;rpailAk; fyq;fspy; tpNrlkhf
xsp kq;fyhd epiyikfspy; vjpyPd; kpf tpiuthf cw;gj;jp nra;ag;gLk;. tpj;J
Kisj;jTlNdNa ehw;Wf;fspy; vjpyPd; cw;gj;jp kpf mjpfkhf ,Ug;gJld; ,jd;%yk;
,iyfs; mfykhtJ epNuhjpf;fg;gLk;. vdpDk;> ,t;thW Njhd;wpa mq;Fuq;fs;
xspf;F jpwe;Jtplg;gLk;NghJ ,iyf;fyq;fspy; fhzg;gLk; igw;Nwhf;FNuhk;fs;
%yk; toq;fg;gLk; rkpf;iQ%yk; vjpyPd; njhFg;G Fiwf;fg;gl;L> ,iyfs; mfykhjy;
epfOk;. ,jw;F Nkyjpfkhf jhtuq;fspy; rpy tshr;rpg; gUtq;fspd; NghJ Fwpg;ghf
tpj;J Kisj;jy;> fha;fs; gOj;jy;> ,iyfs; tPo;jy;> g+f;fs; cjpu;jy; Nghd;w
re;ju;g;gq;fspd; NghJ jhtuq;fspy; vjpyPd; njhFf;fg;gLtJ epNuhjpf;fg;gLk;.
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• xl;rpd;> irw;Nwhifdpd; nrwpT mjpfhpg;G vjpyPd; cw;gj;jpia mjpfhpg;gJld;
mg;rprpf; mkpyk; %yk; xl;rpd; nrwpT FiwAk; NghJ vjpyPd; njhFg;G
epNuhjpf;fg;gLk;.

vjpyPdpd; njhopy;fs;vjpyPdpd; njhopy;fs;vjpyPdpd; njhopy;fs;vjpyPdpd; njhopy;fs;vjpyPdpd; njhopy;fs;

1) gpujhdkhf vjpyPd; goq;fs; gOj;jypy; Mjpf;fQ; nrYj;Jk;. tpj;Jf;fs;
Kjpu;r;rpaile;jJk; vjpyPd; cw;gj;jp mjpfupj;J fha;fspDs; xd;WNrUk;.

2) fyq;fspd; tsu;r;rpapYk; Njhw;wj;jpYk; nry;thf;Fr; nrYj;Jk;. tpj;J
Kisj;jypd;NghJ tpj;jpiyf; fPo;j;jz;L (hypocotyl) epyj;jpypUe;J NkNy
nfhz;Ltug;gLk; NghJ> ahNjDk; jlq;fy;fs; (cjhuzk; : fy;) Vw;gLkplj;J
vjpyPd; cw;gj;jp mjpfupj;J fyk; ePl;rpailjy; jLf;fg;gLtJld; td;ikahdJk;
Fl;ilahdJkhd tpj;jpiyf; fPo;j;jz;L Njhw;Wtpf;fg;gLk;. mjd; %yk;
jilf;nfjpuhf mjpf mKf;fk; toq;fg;gl;L kz;zpd; Nkw;gug;Gf;F nfhz;Ltug;gLk;.

3) vjpyPd; jhtuj; jz;bd; tpl;lk; kw;Wk; cauk; kPJk; nry;thf;Fr; nrYj;JtJ
fz;lwpag;gl;Ls;sJ.

jhtuq;fs; mbf;fb fhw;wpd; jhf;fj;jpw;F cl;gLk;NghJ jz;bdhy; ngUksT
vjpyPd; cw;gj;jp nra;ag;gLk;. ,jd;%yk; td;ikahdJk; kpf cWjpahdJkhd
jz;Lk; gf;ff; fpisfSk; Njhw;Wtpf;fg;gLk;.

jhdpag; gapu;fis mWtil nra;a Kd;du; rha;e;J tPo;tjhy; ngUk;ghYk;
tpisr;rYf;Fg; ghjpg;G Vw;gLk;. vjpyPd; gpuNahfpf;Fk;NghJ jhtuj; jz;Lfspd;
ePsk; FiwtiltJld; mtw;wpd; cWjpAk; mjpfupf;Fk;. vdNt> rha;jy;
FiwtilAk;.

4) <upy;yj; jhtuq;fspy; (dioecious) ngz;G+f;fs; Njhd;Wtij Cf;Ftpf;Fk;. mNj
Nghd;W md;dhrpj; jhtuq;fspd; G+j;jy; vjpyPd; %yk; Cf;Ftpf;fg;gLk;.

5) ,iyfspdJk; G+f;fspdJk; tajhjiy (senescence) Cf;Ftpf;Fk;.

6) ,iyfSk; fha;fSk; jhtuj;jpypUe;J tPo;tJ (abscission) J}z;lg;gLk;.

7) tpj;J Kisj;jy; kw;Wk; cwq;Fepiyiag; Nghf;Ftijj; J}z;Lk;.

8) Ntu;kapu;fspd; tsu;r;rpiaj; J}z;Ltjd; %yk; ePu; Nghrizg; nghUl;fs;
Mfpatw;wpd; mfj;JwpQ;rg;gLk; tpidj;jpwd; mjpfupf;fg;gLk;.

9) jhtuq;fs; ePupDs; %o;Fk; re;ju;g;gq;fspy; jhtuq;fspy; ,lkhwpg; gpwe;j Ntu;fs;
Njhd;WtJ Cf;Ftpf;fg;gLk;.

vjpyPdpd; tptrhag; gad;ghLfsvjpyPdpd; tptrhag; gad;ghLfsvjpyPdpd; tptrhag; gad;ghLfsvjpyPdpd; tptrhag; gad;ghLfsvjpyPdpd; tptrhag; gad;ghLfs;

•   jf;fhsp> thio> mg;gps; Nghd;w ngUk;ghyhd jhtuq;fspd; fha;fspy;; gOj;jiy
tpiuthf;Ftjw;Fk; rPuhd gOj;jiy Vw;gLj;jTk; gad;gLj;jg;gLk;.

•  md;dhrpj; jhtuq;fspy; G+j;jiy tpiuTgLj;j gad;gLj;jg;gLk;.
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•  nraw;ifahf cw;gj;jp nra;ag;gl;l ethepon Ig; gad;gLj;jp> ,wg;gu; ghy; tbjy;
 Cf;Ftpf;fg;gLk;.

•  Ff;fu;gPw;wh (G+rzpj;) jhtuq;fspd; G+j;jy; Cf;Ftpf;fg;gLk;.

•  myq;fhuj; jhtuq;fspy; fha;fs; Njhd;Wtij epNuhjpf;fKbAk;.

•  Gifapiyj; jhtuq;fspd; Kjpu;r;rp tpiuTgLj;jg;gLk;.

• fisehrpdpfisg; gad;gLj;j Kd;du; vjpyPd; gpuNahfpg;gjd; %yk; tpj;J

Kisj;jy; J}z;lg;gLk;. ,jdhy; ngUksT fisfis mopf;fyhk;.

• nff;fhp> tj;jif Nghd;w jhtuq;fspy; Mz;G+f;fs; Kd;ghfNt Njhd;Wk;. vjpyPidg;

gpuNahfpg;gjhy; ngz;G+f;fs; mNjfhyj;jpy; cUthtij mjpfupf;fyhk;. ,jdhy;

$ba tpisr;riyg; ngwyhk;.

Fwpg;G: vjpyPDf;Fg; (C
2
H

4
) gjpyhf> fy;rpak; fhigl;Lf;F ePiur; Nru;g;gjd; %yk;

cw;gj;jp nra;ag;gLk; mrw;wyPd; (C
2
H

2
) thAit goq;fisg; gOf;fr;

nra;tjw;fhf gad;gLj;j KbAk;. mrw;wyPd; %yk; goq;fspy; ,aw;if

vjpyPd; cw;gj;jp Cf;Ftpf;fg;gLk;.

,ize;j jhtu XNkhd;fs;

 gq;fPl;L tYg;gpizg;igf; nfhz;l Fiwe;j %yf;$w;Wj; jpzpTila Nru;itfSld;

mDNrg Kiwapy; ,ize;j jhtu XNkhd;fs;>  ,ize;j jhtu XNkhd;fs; vd

miof;fg;gLk;.

,it jhtuq;fspy; gutyhff; fhzg;gLk;. ,it xU tifapy;

Njf;fpitf;fg;gl;l XNkhd; vdf; nfhs;syhk;.

mjhtJ ,t ;t pjk ;  ,ize ;j XNkhd ;fs ;  mDNrg u P j pa py ;

njhopw;ghlw;witahFk;. vdpDk;> ,t;tif ,ize;j jhtu XNkhd;fs;

ePu;g;gFg;giltjd; %yk; njhopw;ghLila XNkhd;fis tpLtpf;Fk;. ,jd;gb ,ize;j

XNkhd;fs; cUthf;fg;gLtjd; %yk; jhtuq;fspd; XNkhd; kl;lk; rPuhf;fg;gLk;.


