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gzpg;ghshpd; cs;sj;jpypUe;J 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
mbg;gilf; fw;iffs; epWtdj;jpd; 2011k; Mz;bw;fhd mwpf;iff;fhf ,r; nra;jpia 
ntspapLtjpy; kfpo;tilfpNwd;. Njrpa Njitfis kdjpy; nfhz;L mbg;gilf;fw;iffs; 
epWtdkhdJ kf;fSf;F ed;ikaspf;ff; $ba KbTfisAila Muhl;rpfis Nkw;nfhs;tij 
Nehf;fkhff; nfhz;Ls;sJ. fle;jfhyq;fspy; Ma;T ntspaPLfs; ngUk;ghYk; rpy 
tpQ;Qhdpfspd; Ra tpguf;Nfhitapy; cs;s ntspaPLfspd; vz;zpf;ifia tphpTgLj;Jk; 
gpujhd Nehf;FlNdNa ,Ue;J te;Js;sd. Mdhy; jw;NghJ ehq;fs; nghJ kf;fspd; 
thpg;gzj;jpypUe;J epjpaspg;G nra;ag;gLk; ,t;thwhd Ma;Tjpl;lq;fspypUe;J kf;fSf;F 
ed;ikaspf;ff;$ba tplaq;fis ngw;Wf; nfhs;sf;$bajhf xU gb vLj;Jitj;Js;Nshk; 
vd;gijf; $wpf; nfhs;tjpy; ehd; kfpo;tilfpNwd;. NkYk; mbg;gilf; fw;iffs; 
epWtdkhdJ MNyhrid kw;Wk; xUq;fpizj;jy; gphpT (CCD) vDk; gphptpidAk; Vw;gLj;jp 
cs;sJ. mj;Jld; ,J IFS epWtdj;jpd; Ma;Tfspy; nghJ kw;Wk; jdpahh; epWtdq;fs; 
fhl;Lk; <Lghl;bid Fwpg;gwpe;J mjw;Nfw;w tifapy; Ma;Tfis Nkw;nfhs;tij ikakhff; 
nfhz;Ls;sJ. IFS Ma;T Ntiyfs; njhopEl;g ghpkhw;wj;jpw;F ,l;Lr; nry;fpwJ. Fwpg;ghf ePh; 
kw;Wk; Rfhjhug; gphpT> njhopEl;gk; kw;Wk; Ma;T mikr;rpdhy; gpujhdkhd 
milahsg;gLj;jiy ngw;Wf;nfhz;Ls;sJ. ,t; Ma;tpd; ,Wjpg; gadhspfs; ,yq;ifapd; 
cyh; tyaj;jpd; fpuhkpa kf;fshth;. gy Njrpa epWtdq;fSld; ,ize;jjhf 
Nkw;nfhs;sg;gLk; Ma;Tfs; gyg;gLj;jg; gl;Lf;nfhz;bUf;fpd;wd. mj;Jld; IFS ,d; 
tpQ;Qhdpfs; ntspehLfspy; ngw;W tUk; gapw;rpfSk; cw;rhfj;ij jUtjhf cs;sJ. vkJ 
tpQ;Qhdpfs; kpfTk; rpwg;ghf jkJ Ntiyia Mw;wpapUf;fpd;wdh;. mj;Jld; ,J IFS ,d; 
kpfr; rpwe;j vjph;fhyj;jpw;F cWJizahf mike;JsÊsJ.  
 
 

IFS Mz;lwpf;if ntw;wpfukhf mika vdJ tho;j;Jf;fs;. 
 
 
 
 
 

 
Nguhrphpah; C.B.jp];]ehaf;f. 
gzpg;ghsh;. 
IFS 
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nghJthd mwpKfk; 
 

Nguhrphpah;  C.B.jp];]ehaf;f> gzpg;ghsh;> IFS 
 

2011Mk; Mz;lhdJ mbg;gil fw;iffs; epWtdj;jpw;F kpfTk; Fwpg;gplj;jf;f $ba Xh; 
Mz;lhf mikfpd;wJ. 2010 Mk; Mz;L Mz;lwpf;ifapy; mwptpf;fg;gl;ljpw;fpzq;f Njrpa 
Kf;fpaj;Jtk; tha;e;j mbg;gil Ma;TfSf;F ftdk; mspf;ff; $ba tifapyhd 
Kf;fpakhd nfhs;if khw;wk; ,lk; ngw;Ws;sJ. ,jd; mbg;gilapy; jdpahh; kw;Wk; mur 
epWtdq;fspy; gq;F gw;WjYld; gy Ma;Tfs; eilKiwg;gLj;jg;gl;L Kd;Ndw;wfukhf 
nrd;W nfhz;bUf;fpwJ. mbg;gil fw;iffs; epWtdj;jpd; Ma;Tfs; kw;Wk; tl kj;jpa 
khfhzj;jpd; rpW ePuf Neha;fs; mjpfsT fhzg;gl;l ,lq;fspy; eph;khzpf;fg;gl;l 10 ePh; 
Rj;jpfhpg;G myFfs; vd;gtw;Wf;fhd 12kpy;ypad; &gha;fs; IFS epWtdj;jpw;F toq;fg;gl;lJ 
vd;gjid tpNrlkhf ,q;F Fwpg;gpl Ntz;Lk;. ,J IFS epWtdj;jpd; ePh; rk;ge;jkhd gFjpapy; 
Xh; Muk;gf;fl;l njhopEl;g ghpkhw;w Kaw;rpahf mike;Js;sJld; ,k; Kaw;rpapy; <Lgl;l 
tpQ;Qhdpfs; tpNrlkhf ghuhl;lg;glf; $bath;fshf cs;sdh;. 
   
xU Gjpa gr;ir tPL kw;Wk; Ez;Zaphpay; njhopEl;g Ma;T $lk; vd;git jw;NghJ fl;b 
Kbf;fg;gl;L Muk;gpj;J itf;fg;gl;bUf;fpd;wd. mj;Jld; IFS ,d; caphpay; grisfs; 
njhlh;gpyhd jdpahh;  epWtdg; gq;fspg;G kpfTk; mjpfkhf fhzg;gLk; vd;gJ 
ntspg;gilahf njhpfpwJ.  
   
,aw;if tsq;fis tiuglg;gLj;Jk; nraw;wpl;lKk; rpwe;j Kd;Ndw;wj;ij fhl;bapUf;fpwJ. 
,yq;ifapy; Gtp ntg;gtsq;fs; gw;wp ,yq;ifapy; Kjd; Kjy; Nkw;nfhs;sg;gl;l “kf;dNuh 
nuYhpf; msitapy;” ; ngwg;gl;l jfty;fs; jw;NghJ nrad;Kiwf;Fl;gLj;jg;gl;L tUfpwJ. 
,jd; Kjd;ikahd KbTfspd; mbg;gilapy; ,yq;ifapy; Kf;fpakhf nrhy;yf;$ba Gtp 
ntg;gtyaq;fs; fhzg;gLfpd;wJ. ,d;DnkhU IFS ,d; Muk;gf;fl;l Ma;thdJ mZrf;jp 
mjpfhu rigapd; (AEA) ,izit ngWfpwJ. mJ “uhld; tiugLj;jyhFk; ,jw;Fhpa 
cgfuzq;fs; Vw;fdNt [g;ghdpypUe;J ngw;Wf;nfhs;sg;gl;Ls;sd. [g;ghdpd; ifNjh;e;j 
ty;Ydh;fspd; cjtpAld; ,yq;ifapd; KjyhtJ uhld; tiuglk; cw;gj;jp nra;ag;gLk;. 
   
IFS epWtdj;jpd; 2011 Mk; Mz;L Vw;gLj;jg;gl;l ehNdh njhopEl;gf; FOthdJ (TNT) 
,yq;ifapd; Njrpa Ma;T epWtdj;jpypUe;J Vw;fdNt me;epjpia ngw;Ws;sJ. gy IFS 
tpQ;Qhdpfs; eNdh njhopEl;gj;jpd; Njrpa mgptpUj;jpf;F gpuNahfpj;jy; njhlh;ghf kpfTk; 
Kidg;Gld; Nritahw;wp tUfpd;wdh;. 
 
,q;F Fwpg;gplf; $ba kpfTk; re;Njhrkhd tplak;> ntw;wpfukhf vk;khy; elhj;jg;gl;l ,uz;L 
rh;tNjr Ma;tuq;fhFk;. KjyhtJ Ma;tuq;F “Nrhyh; Vrpah -2011”vdg;gLtjhFk;. ,jpy; 15 
ehLfis Nrh;e;j 100 Ngh; gq;F gw;wpapUe;jdh;. mj;Jld; ePz;l tUl fhy ,ilNtspapd; gpd; 
IFS ,y; elhj;jg;gl;l xU rh;tNjr khehlhf ,Ue;jJ. ,jid njhlh;e;J kpfTk; ntw;wpfukhf 
elhj;jg;gl;l khehL “tptrhak; kw;Wk; Rfhjhuk; vd;gtw;wpy; ,aw;if cw;gj;jpfspd; 
gpuNahfk;” vd;gjhFk;. ,jpYk; 15 ehLfis Nrh;e;jth;fs; gq;F gw;wpapUe;jdh;. ,q;F 
gq;Fgw;wpath;fspd; nghWg;Gzh;T kpfTk; cw;rhfk; jUtjhf mike;jpUe;jJ.   
 
tpQ;Qhd guk;gy; myF (SDU) fle;j tUlk; rpy kpfTk; rpwg;ghd epfo;r;rp jpl;lq;fshf 
gapw;rpg;gl;liwfs; kw;Wk; fUj;juq;Ffis elhj;jpapUe;jJ. ,e; epfo;Tfspy; mjpfsthd 
Mrphpah;fs; Gtpapay; kw;Wk; “tsh;e;JtUk; ehNdh njhopEl;gk;” njhlh;gpy; fsj;jpy; 
gapw;Wtpf;fg;gl;ldh;. ,J jtpu ehNdh njhopEl;gk; kw;Wk; ehNdh tpQ;Qhdj;jpd; 
Kf;fpaj;Jtj;ij gpugyg;gLj;Jk; Nehf;Fld; ,yq;if KOtJkhf ,j;Jiw rhh;e;j 
Nghl;bnahd;W ntw;wpfukhf elhj;jg;gl;L Kbtile;Js;sJ. ,e; epfo;tpy; Mrphpah;fs; kw;Wk; 
khzth;fs; vd;w tpjptpyf;fpy;yhky; kpfr;rpwg;ghf jkJ jpwikia ntspf;fhl;bapUe;jdh;. 
 
ghlrhiy khzth;fs; Mrphpah;fs; gl;lg;gbg;gpid Nkw;nfhs;Sk; mYtyh;fs; kw;Wk; NtW 
epWtdq;fis Nrh;e;Njhh; Nghd;NwhUf;fhd Ma;T$l Rw;Wyhf;fSk; xOq;FgLj;jg;gl;ld. 
nghJ kf;fs; tpQ;Qhdj;ij tpsq;fpf; nfhs;tij Cf;fptpf;Fk; Nehf;Fld; Ma;T$lq;fs; 
Ma;T njhlh;ghd nghJ tphpTiufs; Nghd;wd XOq;F gLj;jg;gl;ld.  
   
,Wjpahf vkJ IFS epWtdj;jpd; rfy nraw;ghLfSf;Fk; jq;fs; KO xj;Jiog;ig toq;fpa 
vkJ mikr;rh; gtpj;jpuh td;dpahua;r;rp kw;Wk; Nkyjpf  mikr;rh; Nfsut igrh; K];jg;gh 
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kw;Wk; nrayhsh; jpUkjp lhuh tpIajpyf MfpNahUf;F vdJ ed;wpiaAk; tho;j;Jf;fisAk; 
njhptpj;Jf;nfhs;tjpy; kfpo;r;rp milfpd;Nwd;.  
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7.1 gpujpaPl;L kw;Wk; kPsg;GJg;gpf;fg;glf;$ba rf;jp 

 
7.1.1 capnuhpnghUs; Ma;T nraw;wpl;lk;.  
 
Ma;Tj;jiyth;:- fyhepjp NuDfh uj;dhaf;f (Ma;thsh;)  
 
Ma;T tpguk;  
 
,r; nraw;wpl;lkhdJ caphpay; tsq;fisg; ghtpj;J caphpay; vhpnghUl;fis cw;gj;jp 
nra;Ak; jpwikahd Kiwia mgptpUj;jp nra;Ak; Nehf;Fld; 2009k; Mz;L Ig;grp 
khjkstpy; Muk;gpf;fg;gl;lJ. nrYNyhrpf; caph;j;jpzpit caph; vhpnghUshf nehjpj;jypd; 
%yk; ,yFtpy; khw;wg;glf;$ba vspa fhNghitjNuw;Wf;fshf khw;wkilar; nra;af;$ba 
,urhad nehjpa kw;Wk; Ez;Zaphpay; njhopy; El;gq;fs; mgptpUj;jp nra;ag;gl;ld.  
 
nrYNyhirg;ghtpj;J ghhpastpy; caph;vhpnghUis cw;gj;jp nra;jy; nghUshjhu hPjpapy; 
rhj;jpakw;wjhf fhzg;gLfpwJ. ,jw;Fhpa fhuzq;fshtd> ypf;NdhnrYNyrpf; nghUl;fspd; 
kPs; fy;rpw;wd;l; ,ay;G> nrYNyR nehjpak; kpfTk; tpiy $bajhf fhzg;gLtJld; 
tpidj;jpwdhd nrYNyR ,d;ik vd;gdthFk;. nehjpaj;jhf;fj;Jf;F ,tw;iw 
cl;gLj;Jtjw;F mjpfsthd rf;jp kw;Wk; ,urhadq;fs; Njitg;gLfpd;wd. vkJ Ma;Tf; 
fw;ifahdJ th;j;jf hPjpahf rhj;jpakhd capnuhpnghUs; cw;gj;jpf;Fhpa ypf;NdhnrYNyhR 
cilj;jy; gbKiwia NkYk; Kd;Ndw;wfukhf nfhz;L nry;tij Nehf;fpajhf ,Uf;fpwJ. 
,e;jf;fw;ifapy; ,uz;L nraw;wpl;lq;fs; jw;NghJ eilngw;W tUfpd;wd.  
 
caph; vhpnghUis cw;gj;jp nra;tjpy; (Invasive) cl;GFe;jfisfs; kw;Wk; caph;g; glyq;fs; 
  
caph;g;glyq;fshdit jhq;fs; nfhz;Ls;s Ez;Zaphpr; rKjhaj;ij tpl kpfTk; 
nraw;jpwikahdit vd mwpf;ifaplg;gl;Ls;sJ. ,jdhy; caph;g;glyq;fs; caphpay; 
ciljy; nrad;Kiwapd; Ntfj;ij mjpfhpf;f KbAk;. vkJ Nehf;fk; jpwikahf 
nrYNyhir moptilar;nra;af; $ba gq;fR kw;Wk; gf;hPwpahf;fis ghtpj;J jpwikahd 
nrYNyhir moptilar; nra;af;$ba caph;g;gly rKjhaj;ij cw;gj;jp nra;tJ njhlh;ghf 
Ma;T nra;jyhFk;. ,yq;ifapy; ghhpastpy; fhzg;gLk; ehd;F cl;GFe;jfisfs; ,t; 
moptilar; nra;jy; fw;iff;fhd mbjÊjsg;gilahf ghtpg;gjw;F njhpT 
nra;ag;gl;bUf;fpd;wd.  
 
nrYNyhrpf; mbf;fl;bypUe;J vjNdhy; cw;gj;jp nra;tjw;fhf Ez;Zaphpay; jphpT kw;Wk; 
caphpay; glyk; vd;gtw;iw Kd;Ndw;wkilar; nra;jy;  
  
,r; nraw;wpl;lj;jpy; mjpfsT nrYNyhir cw;gj;jp nra;tjw;fhd „kpA+l;Nlhn[dPrp];‟ Kiw 
%yk; jpwikahd Ez;Zaphpay; jphpGfis Kd;Ndw;wkilar; nra;jy; nrad;KiwahdJ 
nra;ag;glTs;sJ. Lty; kw;Wk; iwghl;ilw; caph;g;glyj;ij cUthf;Fk; $l;Lfs; 
mgptpUj;jp nra;ag;glTs;sd. Kd;Ndw;wg;gl;l Ez;Zaphpay; jphpGfs; kw;Wk; caph;g;glyq;fs; 
vd;gtw;wpd; tpidj;jpwid mwptjw;fhf ypf;NdhnrYNyhR mjpfsTila nghUl;fshd 
ePh;f;fisfs;> mhpTJhs;> itf;Nfhy; kw;Wk; NtWjhtuf;fopTfs;, Frpdpf; fopTfs>; 
fUk;Gr;rf;if khefu Fg;ig Ngd;wit ghtpf;fg;gltpUf;fpd;wd. R+oy; rhh;e;j Kf;fpakhd 
tplaj;ij xU gFjpahf nfhz;L mbj;jsg;gilfshf khefujpz;kf;fopTfs;> 
re;ijf;fopTfs>; Nghd;wit fopT Kfhikj;Jtj;jpd; cs;slf;fg;gl;Ls;sd.  
 
kz; fhgd; Row;rp kw;Wk; Kfhikj;Jtk;  
   
tpQ;Qhd Ma;Tfspd;gb G+kpntg;gkiljy; kw;Wk; fhyepiy khw;wq;fs; vd;gtw;WfF 
tspkz;lyj;jpy; fhgzPnuhl;irl;bd; mjpfhpg;Ng KOg;nghWg;Gk; vdf; fz;lwpag;gl;Ls;sJ. 
,e;j tspkz;ly fhgzhdJ mfw;wg;gl;L Nrkpf;fg;gl;L Row;rpailar; nra;ag;gLtjd; %yk; 
topkz;ly CO2 tpd; msit Fiwtilar; nra;aKbAk;. fhgz; Row;rp%yk; fhgzhdJ 
tspkz;lyj;jpypUe;J Fiwf;fg;gl;L EhW njhlf;fk; Mapuk; Mz;Lfs; tiu Nrkpf;fg;gl 
KbAk; vy;yh fhgz; %yq;fspYk; Kfhikj;jtk; nra;ag;glf;$ba ghhpa Row;rpahsuhf kz; 
fhzg;glfpwJ. (2500Gt) 
 
fNahl;lh Gul;NlhNfhypdhy; (Kyoto Protocol) fzpg;gplg;gl;l fhgzPnuhl;irl; ntspaPil 
Fiwf;Fk; ,yf;if <Lnra;af;$ba Kf;fpakhd jiuf; fhgz; %yq;fshf kz;tiffs; 
fUjg;gLfpd;wd. ,r;nraw;wpl;lkhdJ fhgd; ,og;ig Fiwj;J fhgiz jiuapy; 
jq;fitg;gijNa Nehf;fhf nfhz;Ls;sJ ,jd;fPo; 3 Jizr;nraw;wpl;lq;fs; fhzg;gLfpd;wd.  
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fhL kw;Wk; Njapiyj; Njhl;lq;fspy; kz; fhgz; Row;rp 
  
fhl;L kw;Wk; Njapiy Njhl;lg;gaph;r; nra;iffspy; fhgz; Row;rpia Kd;Ndw;Wtij 
Nehf;fkhff; nfhz;L fhl;Lg;gaph;r; nra;if> Njapiyj;Njhl;lq;fs; kw;Wk; ,aw;ifahd 
fhLfs; vd;gtw;wpy; fhgz; Row;rpahdJ fw;iff;Fl;gLj;jg;gLk;. fhgz; Row;rpapy; ghjpg;ig 
Vw;gLj;Jk; fhuzpfs; kw;Wk; fhgz; Row;rpapy; Ez;Zaphpfspd; gq;F vd;gitAk; 
mtjhdpf;fg;gLk;. 
 
kz;zpd; fhgz; Row;rpia jfe;j epiyapy; NgZtjw;fhd tPl;Lj;Njhl;lj; njhFjp   
 
tPl;Lj;Njhl;lq;fs; mq;F ntt;NtWgl;l $l;lhf fhzg;gLtjhy; fhgd; Row;rpapd; kpfTk; 
Kf;fpakhd mopf;fg;gl Kbahj %ykhf fhzg;gLfpwJ. ,r;nraw;wpl;lkhdJ kpff; $ba 
kz;fhgz; Row;rpapidAk; mjpf cw;gj;jpapidAk; juf;$ba rhj;jpakhd tPl;Lj;Njhl;l 
njhFjpnahd;iw tpUj;jp nra;tij Nehf;fkhf nfhz;Ls;sJ.  
 
tl ,yq;ifapy; epyg;ghtidAk; fhgz; Row;rpAk;  
  
tptrha epyq;fspy; fhgz; Row;rpia NkYk; mjpfhpg;ghdJ cs;@h; cw;gj;jpapNyw;gLk; 
gpur;ridfis Fiwj;J xU rpwg;ghd tpd;tpd; vd;W nrhy;yg;gLk; epiyia Vw;gLj;JtJld; 
gr;irtPl;L thAf;fs; ntspNaw;wg;gLtij Fiwj;J GtpapNyw;gLk; fhyepiy khw;wq;fis 
fl;Lg;gLj;Jk;. ,yq;ifapy; Fwpg;ghf tlgFjpapy; tptrha epyq;fspy; kz;zpd; fhgiz 
Nrkpg;gjw;fhd epiyapay; mjpfsT fhzg;gLfpwJ. Vnddpy; tlgFjpapy; Fwpg;gplj;jf;fsT 
epyk; tptrhaj;jpw;fhf gad;gLj;jg;gl;L tUfpwJ. ePz;lfhy Nehf;fkhd ntt;NtWgl;l 
Kfhikj;Jt Kiwfis njhpT nra;J gpuNahfpj;jy; %yk; kz;zpd; fhgz; Row;rpia 
nkd;ikg;gLj;jy; vDk; ,yf;if miltjw;fhf ,t;tha;thdJ aho;g;ghzj;jpy; ntt;NtWgl;l 
tptrha epyg;ghtidj; njhFjp kw;Wk; ntt;NtWgl;l Kfhikj;jt eilKiwfs; vd;gtw;wpd; 
fhzg;gLk; fhgz; msit mstpLjy>; xg;gpLjy; vd;gtw;iw Nkw;nfhs;Sk;;.  
 
tpQ;Qhd epGzh;fs;;: Nguhrphpah; S.A FyR+hpa (tUif Muhl;rpg; Nguhrphpah;)  
 
Muhl;rp cjtpahsh;fs;:   W.A.D.D tryKdp K. Nkhfdd;  
      M.M.S.N gpNukjpyf (Volunteer) 
      K.M.D Fzjpyf(Volunteer). 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

          Ma;T Ntiyfs; 
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7.1.1.1 Ez;Zaphpay; glyq;fisg; ghtpj;J caphpay; vhpnghUisj; jahhpg;gjw;fhf 

nrYNyhir caphpay; gFg;gpw;F cl;gLj;jy;. 
 

K.M.D Fzjpyf. R.R. ul;zhaf;f S.A. FyR+hpa 
 

caphpay; vhpnghUs; Muhl;rp nraw;wpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 
 
mwpKfk;  
 
caphpay; vhpnghUis jhtuq;fspypUe;J cw;gj;jp nra;jy; nrad;Kiwapd; NghJ mt; 
caphpay; vhpnghUshy; cw;gj;jp nra;ag;glf; $ba rf;jpia tpl mjpfsT rf;jp 
Efug;gLfpwJ/nrytplg;gLfpwJ. ,J caphpay; vhpnghUs; cw;gj;jp njhopw;rhiyfspy; 
fhzg;gLk; ghhpa rthyhFk;. nrYNyhrpd; gspq;Fj;jd;ikahd fl;likg;ghdJ mjid 
ePh;g;gFg;gpd; %yk; rhjhuznty;yq;fshf cilj;jy; nrad; Kiwia fbdg;gLj;jpAs;sJ. 
,e;Nehf;fj;Jf;fhf xU Ez;zq;fpr; rKjhaj;ijNah my;yJ Ez;Zaph; nehjpaj;ijNah 
mgptpUj;jp nra;tNj ,q;F Kf;fpa flg;ghlhfTs;sJ. caphpay; glyq;fs; vdg;gLtJ 
xd;Wlndhd;W xl;bNah my;yJ jdpahfNt kz;zpd; Nkw;gug;gpy; xd;WNrh;e;J thOfpd;w xU 
Ez;Zaph; rKjhakhFk;. ,e;j mq;fpfs; mitjdpahf my;yJ gphpe;J thOk; NghJ 
fhzg;gLk; ,ay;Gfis tpl NtWgl;l Fztpay;Gfs; nfhz;bUf;fyhk; ,jdhy; 
Ez;Zaphpay; glyq;fs; nrYNyhR cilit Vw;gLj;Jk; jpwid nkd;NkYk; 
nkU$l;Ltjw;Fhpa epiyapaiy nfhz;bUf;fyhk;.  
 
Nehf;fk;  
 
ypf;Ndh nrYNyhir jpwikahf cilf;ff;$ba xU gq;fR gf;hPwpah Ez;Zaphpay; 
glyj;ij fz;lwpe;J mgptpUj;jp nra;jy;.  
 
KbTfs;  
 
Ma;Tfspd; gb gq;fRfs; ypf;NdhnrYNyhR cilj;jypy; 2-3 klq;F gf;hPwpahf;fis tpl 
jpwikahditahf fhzg;gl;lJ. VO ntt;NtW tpjkhd Ez;Zaphpay; glyq;fs; cw;gj;jp 
nra;ag;gl;ld 5-6 fpoikfs; milfhj;jypd; NghJ Ez;Zaph; rKjhak; tsh;f;fg;gl;l 
nrYNyR tsh;g;G+lfj;jpd; nty;yr; nrwptpd; xU jsk;gy; epiy fhzg;gl;lJ. (cU1) 
ngUk;ghyhd tsh;g;G+lfq;fspy; 2k; 3k; fpoikfspy; nty;yr; nrwpT mjpfhpj;Jk; mLj;JtUk; 
thuj;jpy; Fiwe;Jk; fhzg;gLk.; (cU1) mjp$ba vfphpa nty;yr; nrwpT F23 gq;frpdhy; 
cw;gj;jpnra;ag;gl;ljhf gjpthfpAs;sJ. ghpNrhjidf;Fl;gLj;jg;gl;l gq;fR - gf;hPwpah 
caph;g;glyk; kw;Wk; jdptsh;g;G vd;gtw;Wld; xg;gpl;Lg;ghh;f;Fk; NghJ nty;y cw;gj;jp 
ruhrhpapy; Fwpg;gplj;jf;fsT mjpfhpg;ig fhl;bapUg;gJ F23 gq;fR tsh;g;ghFk;.  
 
crhj;Jiz Ehy;fs;  
 

1. L.R Lyncl(1996) nrYNyhrpf; caph;j;jpzptpypUe;J vhpnghUs; vjNdhy; cw;gj;jp 
njhlh;ghd kjpg;gPL kw;Wk; Nkyhd ghh;it njhopy; El;gk; nghUspay; Rw;whly; kw;Wk; 
nfhs;iffs; Annu Rev Energy Environ 21.403-465  

 
 

 
 
 
 
 
cU 1:- kpfTk; jpwiktha;e;j nrYNyhir 
cilf;ff;$ba gq;fR (F23) gf;hPwpah (B89) 
kw;Wk; caphpay; glyk; (GA) vd;gtw;iw 
ghtpj;J th;j;jf hPjpahd nrYNyhrpypUe;J 
nty;y cw;gj;jp. 
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7.1.1.2 ypf;Ndh nrYNyhRg; nghUl;fspypUe;J vjNdhy; cw;gj;jpf;fhd caphpay;glyk; 

kw;Wk; khw;wkilar; nra;ag;gl;l jphpGfis mgptpUj;jp nra;jy; 
 

K.Nkhfdd; R.uj;dhaf;f S.A FyR+hpa 
 

caphpay; vhpnghUs; Muhl;rp nraw;wpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 
 

 
mwpKfk;  
 
kPsg;GJg;gpf;ff; $ba rf;jpf;Fhpa epr;rakhd xd;whf caphpay; vhpnghUl;fs; fhzg;gLfpd;wd 
nehjpa khw;wj;jpdhy; vjNdhy; cw;gj;jp nra;tjw;Fhpa %yg;nghUl;fshf nrYNyhir 
nfhz;bUf;Fk; nghUl;fs; ghtpf;fg;glyhk; nryT $ba Kd; ghpfhpg;G gbKiwfis 
ePf;FtjhdJ ,r;nrad;Kiwia th;j;jf hPjpapy; epiyNgwilar; nra;Ak; ,jd; KbTf;F 
kpfTk; jpwikahd nejpa khw;W Kiwia mgptpUj;jp nra;jy; kpfTk; Kf;fpakhdnjhd;whf 
,Uf;Fk;.  
 
Nehf;fk;  
 
,r;nraw;wpl;lj;jpd; ,yf;F nrYNyhR kw;Wk; miur; nrYNyR vd;gtw;iw jpwikahf 
moptilar; nra;af;$ba caphpay; glyq;fis tpUj;jp nra;jy; kw;Wk; jpwikahd 
nrYNyhir cilf;ff;$ba xl;rprd; Njitg;ghlhj Ez;zq;fpfspd; gpwg;Ghpikapay; 
khw;wj;ij Vw;gLj;Jtjd; %yk; vjNdhiyj;jtpu NtW cw;gj;jpf;F ,l;Lr;nry;Yk; top 
Kiwfis jilnra;jy; vd;gdthFk;.  
 
,jid miltjw;F vkJ Nehf;fq;fs; 
 

1. nrYNyhRg;gFg;ig nra;af;$ba Ez;Zaphpfs; gphpj;njLj;jy; kw;Wk; mtw;wpd; 
nrYNyhR nehjpak; kw;Wk; iryNd]; nehjpak; vd;gtw;wpd; njhopw;ghL gw;wpa Ma;T 

2.  kpfTk; jpwik tha;e;j Ez;zq;fpfis xd;WNrh;j;J xU caphpay; gilia 
Njhw;Wtpj;jYk; ,t; caphpay; gilapypUe;J cw;gj;jp nra;ag;gLk; nehjpaq;fspy; 
nrYNyhRg;gFg;Gr; nrad;Kiwapid mstpLjYk;. 

3.  vOe;jkhdkhf Clostridium thermocellum kw;Wk; ,iug;ig gf;hPhpa vd;gtw;iw 
gpwg;Ghpik khw;wk; nra;tjd; %yk; vjNdhy; cw;gj;jpia mjpfhpf;Fk; Nehf;Fld; 
vjNdhy; cw;gj;jp nra;ag;gLk; gb Kiwia jtpu NtW nehjpj;jy; gbKiwfis 
jilnra;jYk;.   

 
 
KbTfs;  
 
,Jtiu ntt;NtW gFjpfspypUe;J ngwg;gl;l kz; vU> $lnlU kw;Wk; jpz;kf;fopT 
khjphpfspypUe;J 83 VNuhgpf; gf;hPhpahj;jphpGfs; 19 gq;fR jphpGfs; vd;git 
gphpj;njLf;fg;gl;Ls;sd. nrYNyhR Vfhhpf; gfhPhpahgphpj;njLg;Gf;fspd; tsh;r;rp tPjkhdJ kpf 
ed;W (6), ed;W(26), XusT(20), FiwT(31) vDk; gbahf tifg;gLj;jg;gl;lJ. Kd;dh; 
ePh;f;fizfspypUe;J gphpj;njLf;fg;gl;l nrYNyhR gFg;G gf;hPhpahf;fs; 20 milahsk; 
fhzg;gl;lJ. ,tw;wpy; nrYNyhR Vfhpy; $ba tsh;r;rp tPjj;ij fhl;ba  5 ,dq;fs;/jphpGfs; 
tbjhspd;Nky; nrYNyhRldhd njhopw;ghl;il fw;iff;Fl;gLj;jg;gl;lJ. rpwe;j jphpghdJ 
0.004 Iu/ml vd;w nraw;ghl;ilf; fhl;baJ. 
 
crhj;Jiz Ehy;fs;  
 

A.Margreet ,B.Hahn-Hagerdal ,M.Edulnd,R.slade,F.Mont,(2009) ypf;Ndh nrYNyhrpw;fhd Gjpa 
Kd;Ndw;wq;fs; 
Curr.Opin.Biotech.,20,372-380 
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7.1.1.3 ,A+f;fypg;j]; fpwhz;b]; fhl;Lj;Njhl;lq;fspy; kz;zpd; fhgd; Row;r;rp 

 
M.M.S.N. gpNukjpyf1, R.R. uj;dhaf;f2,S.A.Fy#hpa2 

  
1Cth nty;yr gy;fiof;fofk; gJis> 2caphpay; vhpnghUs; Ma;T nraw;wpl;lk;. IFS, fz;b. 
 
mwpKfk;;; 
 
fhl;Lj;Njhl;lq;fshdit xUghhpa fhgd; %y Ez;ZaphpAs;s ,lq;fshf ,Uf;fpd;wd. 
Ez;ZaphpAld; $ba fhl;L kz;zhdJ fhgz; Row;rpapy; Kf;fpa gq;fpid tfpf;fpd;wJ. 
fhl;Lj;Njhl;lq;fspy; fghz; Row;rpapy; gy;NtW fhuzpfs; ghjpf;fpd;wd. ,yq;ifapd; 
fhl;Lj;Njhl;lq;fspy;nghJthf tsUk; xU ,dkhf ,A+f;fypg;u]; fpwz;b]; fhzg;gLtjhy; 
,A+f;fypg;u]; fh;lLj;Njhl;lq;fspy; fhgz; Row;rpapd; ntt;NtW jhf;fq;fs; gw;wp ehk; 
Muha;fpd;Nwhk;. ,f; fw;ifapy; kz;zpd; fhgz; Row;rpia Nkk;gLj;jypw;fhd fhuzpfis 
jPh;khdpg;gJ njhlh;;ghf vjph;gh;f;fpd;Nwhk;. mj;Jld; KbTfshdit fhl;bd; rpwe;j (thinning) 
epiyapd; Nky; Nkw;nfhs;sg;gLk;. Row;njhFjpfSf;fpilNa fhgz; Row;rpapy; fhzg;gLk; 
NtWghLfis fz;lwpAk; Nehf;Fld;  ehq;fs; fhl;Lj;Njhl;lq;fspy; fhgd; Row;rpia mjw;F 
mLj;jhw;NghYs;s Njapiy Njhl;lq;fs; kw;Wk; ,aw;ifahd fhLfs; vd;gtw;Wld; 
xg;gpLfpd;Nwhk;. 
 
KbTfs; 
  
ehd;F fhl;L Njhl;lgFjpfspy; ,uz;L gilfspilNa Ez;Zaphpay; caph;jpzpTf; fhgz; 
(mpc) Fwpg;gplj; jf;fsT NtWgLfpd;wJ. kpfTk; ,sk; gFjpahd 5 tUl taJila fhl;by; 
kpff;Fiwe;jsthd mpc Ak; 11 Mz;L taJila Njhl;l gFjpapy; 0-15cm gilapy; mjp 
$ba mpc IAk; nfhz;bUf;fpwJ. Kjw;fl;l Ma;tpd; gb Njhl;lj;jpd; taJld; 
mj;Njhl;lj;jpd; 15-30 cm gilapy; mpc apd; msT Fiwe;J fhzg;gLfpd;wJ. ,Ug;gpDk; 
Njhl;lj;jpd; taJld; 15-30 cm gilapy; fhzg;gLk;. mpc apd; msT mjpfhpf;fpwJ. jfty;fs; 
mpc ahdJ kz;zpd; PH ngWkhdj;Jld; xU rPuhd Nghf;if fhl;Lfpd;wd 28 tUl 
taJila Njhl;lg;gFjp 15-30 cm gilapy; mjp$ba Ez;Zaph;j; jpzpit fhl;baJ ,J 
epr;irakhf Moq;$ba gilfspy; Ez;Zaph;j;jpzptpd; Nky; jhtuf;fopTfspdhy; 
Vw;gLj;jg;gLk; md;uNfhzp];hpf; tpisT Fiwtile;J nry;tjdhNyNa Vw;gl;Ls;sJ. 
,Jtiu ngw;Wf;nfhs;sg;gl;l jfty;fspd; gb 11 taJila Njhl;lq;fs; Ez;Zaph;j; jpzpT 
C apd; msit kpf mjpfstpy; nfhz;Ls;sd. ,t; C  Ez;Zaph;j;jpzpthdJ cyh; tya 
kzy;fspy; Nrjdg; nghUs; Row;rpapy; kpfKf;fpakhd gFjpahFk;. C apDila NtW gFjpfs; 
NkYk; gFg;gha;Tf;Fl;gLj;jg;glTs;sd.  
 
crhj;Jiz Ehy;fs;  
 
1. J.M. Anderson, J.S.I. Ingram, (1998). Tropical soil biology and fertility; A hand book of methods. CABI 

publishing, New York, 79-186 p. 

2. D.Sarkar, A. Haldar, (2000). Physical and chemical methods in soil analysis. New age international 

publishers, New Delhi, 36,41 p. 

 
 
 

7.1.1.4 kz; fhgz; Row;rpapd; jFe;j epiyAilatPl;Lj;Njhl;l njhFjp 
 

W.A.D.D tryKdp  R.R uj;dhaf;f 
 

caphpay; vhpnghUs; Ma;T nraw;wpl;lk;> IFS, fz;b 
 

mwpKfk;   
 
madtya Mrpahtpy; kutPl;Lj;Njhl;lq;fshdJ kpfr;rpwe;j tptrha fhl;Lj;njhFjp xd;whf 
milahsk; fhzg;gl;Ls;sJ. ,aw;ifahd fhLfspd; gug;G Fiwe;J nry;Yk; epiyapy; ,e;j 
tPl;Lj;Njhl;lq;fs; (terretia) jiur;Rw;whlypy; fhgzPnuhl;irl;il cWQ;Rtjpy; epr;rakhd 
gq;fspg;igr; nra;Ak;. fhL kw;Wk; fhl;Lj;Njhl;lq;fspy; fhgz; Nrkpg;gsT fzpg;gplg;gl;Lf; 
fhzg;gbDk; mt;thwhd fzpg;gPL madtya tPl;Lj;Njhl;lq;fspy; nra;ag;gltpy;iy 
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,yq;ifapd; fpuhkpa kw;Wk; gFjpahd fpuhkpa gpuNjrq;fspy; fhzg;gLk; ghuk;ghpa ku tPl;Lj; 
Njhl;lq;fs; fz;bad; fhl;Lj;Njhl;lq;fs; vdg;gLfpwd. ,e;jj;Njhl;lq;fs; gy 
Ehw;whz;Lfshf nra;ag;gl;LtUk; ghuk;ghpakhd gy;yhz;Lj; jhtugaph; nra;ifj; 
njhFjpahFk; ,yq;ifapd; cyh;tyaq;fspy; fhzg;gLk; tPl;Lj;Njhl;lq;fs; 
jd;dpiwthditahf fhzg;gLtJld; fz;bad; fhl;Lj;Njhl;lq;fis tpl fl;likg;gpYk; 
tiffspYk; NtWgl;Lf;fhzg;gLfpd;wJ.  
 
Nehf;fk;  
 
,f;fw;ifapd; Kf;fpa Nehf;fk; ntt;NtW tifahd tPl;Lj;Njhl;lq;fspd; fhgz; Row;rp 
epiyapaiy tPl;Lj;Njhl;lq;fspd; fhgz; Row;rp epiyapaiy mstpLtjd; %yk; mjpfsT 
fhgz;Row;rp kw;Wk; mjpf cw;gj;jp jpwd; vd;gtw;iwAila rf;jpakhd xU tPl;Lj;Njhl;lj; 
njhFjp mgptpUj;jp nra;jyhFk;. ,e;j nraw;wpl;lj;jpd; Kjw;fl;l kz;zpy; 
Row;rpailaf;$ba fhgz; epiyapaiy tphpthf MuhAk; nghUl;L ntt;NtW ,dq;fis 
cs;slf;fpa ntt;NtW tifahd ghuk;ghpa tPl;Lj;Njhl;lq;fs; fw;iff;F cl;gLj;jg;gl;ld.  
 
KbTfs;  
 
jhtuq;fspd; khWjy;fshy; kz;zpd; $Wfspy; Vw;gLk; khw;wq;fs; mk;kz;zpy; fhzg;gLk; 
Ez;Zaphpay; caph;jpzpT C(MB-C) Ez;Zaphpay; caph;j;jpzpT N(MB-N)kw;Wk; jiuf;F 
Nky; Njq;Fk; jhtuf;fopTfspd; msTfspy; gpujpgypf;fg;gl;Ls;sJ. thridj;jutpa 
jhtuq;fis kz;zpy; mwpKfg;gLj;jpa NghJ rkhe;jukhf kz;zpd; Ez;Zaphpay; 
,ay;Gfspy; NtWghL fhzg;gl;lJ. Ez;Zaphpay; caph;j;jpzpT C ahdJ rfy gFjpfspYk; 
0-15 cm w;fpilapYk; 15-30 cm kz;gilapy; Fwpg;gpl;lsthd NtWghl;il nfhz;Ls;sJ. 
mjpfsT caph;j;jpzpit nfhz;Ls;s 0-15 cm gilapy; Ez;Zaphpay; njhopw;ghL 
jLf;fg;gl;Ls;sJ ,Ug;gpDk; ,uz;L gilfSf;fpilapYk; MB-N ,d; nfhs;ssT kpfTk; 
NtWghl;il fhl;ltpy;iy ,Jtiu ngw;Wf;nfhs;sg;gl;l KbTfspd;gb ghuk;ghpa 
tPl;Lj;Njhl;lkhd O2 kw;iwa Ma;Tg;gFjpfspYk; ghh;f;f fhgz; Row;rp epiyapaiy 
mjpfsT nfhz;Ls;sJ.  
 
 
ml;ltiz 1:-tPl;Lj;Njhl;lq;fspilNa kz; fhgz; gFjpfspd; NtWghLfs;  
 
gFjpapd;  
ngah;   

kz; PH kz; <ug;gjd; 
tPjk;  

kz;zpd;  
Ez;Zaphpay; 
caph;j;jpzpT  
fhgz;(MBMC) 

Mg/Kg  

kz;Ez;Zaphpay; 
caph;j;jpzT 
iejurd;  
(MBMN)mg/kg   

kz; nkhj;j  
Nrjd 
fhgz;  
tPjk;  

A B A B A B A B A B 

KHG1 5.7
a
 5.6

ab
 22.2

a
 20.7

a 
196.4

b 
161.7

a
 27.2

b
 29.4

a
 1.8

c
 1.7

c
 

KHG2 5.9
a
 5.8

a
 22.6

a
 20.2

a
 369.6

a
 161.7

a
 118.1

a
 88.3

a
 5.0

a
 4.1

a
 

SHG 5.3
b
 5.2

b
 23.3

a
 22.2

a
 219.5

b
 165.4

a
 22.0

b
 53.0

a
 4.0

b
 3.0

b
 

 
 
A=0-15cm kz; Mok; B=15-30cm kz; Mok; KHG1/ KHG2 ghuk;ghpa fz;bad; 
tPl;Lj;Njhl;lk; 1&2,SHG, thridj;jputpa jhtuq;fs; ,izj;j tPl;Lj;Njhl;lk;.  
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7.1.1.5 aho; khtl;lj;jpy; ntt;NtWgl;l tptrha epyg;ghtidapy; kz;zpd; fhgz; 
,Ug;ig Ma;T nra;jy.; 

 
T.FNfe;jpud1; > R.R.uj;dhaf;f2 

 
1tptrha gPlk; aho; gy;fiyfofk>; 2caph; vhpnghUs; Ma;Tnraw;wpl;lk>; IFS, fz;b. 

 
mwpKfk;; 
 
tptrha epyq;fspy; fhgz; Row;rpia Nkk;gLj;jyhdJ kz;zpd; cw;gj;jpj;jpwid 
mjpfhpj;jy; gr;irtpl;LthAf;fspd; ntspaPl;il Fiwj;jy;> cyf fhyepiy khw;wq;fis 
fl;Lg;gLj;jy; Ngd;wtw;wpf;fhf kpfTk; Kf;fpak; tha;e;jjhf fhzg;gl;L tUfpwJ. ntg;gtya 
tptrha epyq;fspy; fhgiz Nrkpj;jy; kw;Wk; Nkk;gLj;jYf;fhd epiyapay; mjpfsT 
fhzg;gl;lJ. ,yq;ifapd; tlgFjpapy; ntt;NtWgl;l tptrha Kfhikj;Jt 
eilKiwfisAila epyq;fspy; fhgzpd; ,Ug;igg;gw;wpa rhpahd jfty;fs> gjpTfs; 
vitAk; ,Jtiu fhzf;fpilf;ftpy;iy. ntt;NtW tifahd tptrha epyg;ghtid kw;Wk; 
Kfhikj;Jt epyikfspy; kz;zpy; fhzg;gLk; fhgzpd; epiy gw;wp jftyhdJ tptrhapfs; 
epiyNgwhd tifapy; epy Kfhikj;Jtk; nra;tjw;F kpfTk; Kf;fpakhd jftiy 
toq;ff;$bajhf ,Uf;Fk;.  
 
Nehf;fk; 
  
,t; Ma;thdJ ,yq;ifapd; tlgFjpapy; ntt;NtW Kfhikj;Jt Kiwj;njhpTfis 
gpuNahfpg;gjd; %yk; kz;zpd; C Row;rpia Nkk;gLj;jy; vd;Dk; ePz;lfhy Nehf;Fld; 
tlgFjpapy; fhzg;gLk; ntt;NtWgl;l tptrha epyg;ghtid kw;Wk; Kfhikj;Jt 
eilKiwfs; vd;gtw;wpy; kz;zpy; fhzg;gLk; fhgz; ,Ug;ig mstPL nra;jy; kw;wk; 
xg;gpLjy; vd;gtw;iw Nkw;nfhs;stpUf;fpwJ ,e;jf; fw;ifapy; MWtpjkhd epyg;ghtid 
Kiwfspy; kz;zpd; fhgz; Row;rpahdJ mstplg;gl;L xg;gPL nra;ag;gltpUf;fpd;wJ. 
mitahtd:-  
 
1. Xuhz;Lj;jhtuq;fs; Nrjdg;grisfs; kl;Lk;  
2. Xuhz;Lj;jhtuq;fs; mNrjdg; grisfs; kl;Lk;  
3. Xuhz;Lj;jhtuq;fs; Nrjd kw;Wk; mNrjd grisfs;  
4. guhkhpf;fg;gl;LtUk; tPl;Lj;Njhl;lq;fs;  
5. iftplg;gl;l tPl;Lj;Njhl;lq;fs; kw;Wk;  
6. gy;yhz;Lj;jhtuq;fs; cila tptrha epyq;fs; vd;gdthFk;.  
 
KbTfs;  
 
,e;j fw;ifahdJ tptrha epyg;ghtid KiwfOf;fpilapy; Nrjdg;grisg; ghtidahdJ 
me;epyj;jpd; fhgz; mstpy; xU (Substantial) njspthd NtWghl;il Vw;gLj;JfpwJ vd;gij 
fhl;LtJld; Fog;gg;glhj iftplg;gl;l tPl;Lj;Njhl;lq;fs; $l kw;iwa epyg;ghtid 
Kiwfis tpl mjpfsthd kz; Nrjdg; nghUl;fspd; msit nfhz;Ls;sJ vd;gjidAk; 
fhl;LfpwJ. Nky; kz;gil (0-15cm)ahdJ Nrjdf; fhgz; nfhs;ssT kw;Wk; nraw;gLk; 
fhgz; msT vd;gtw;iw mjpfstpy; nfhz;Ls;sJ. Ez;Zaphpay; caph;j;jpzpTf; fhgz; 
kw;Wk; iejurd; gw;wpa jfty;fspd; gb njhlh;r;rpahd kz; Kfhikj;Jtk; nra;ag;glhj 
tptrha epyq;fisf;fhl;bYk; Nrjg;grisfis kl;Lk; gpuNahfpf;fg;gLk; tptrha epyq;fspy; 
Ez;Zaphpay; epyikfs; ed;whf fhzg;gLtJ mwpag;gl;Ls;sJ. 
  
jdpNa Nrjd cuq;fs; ghtpf;fg;gLk; epyg;ghtid Kiwfspy; Nrjd fhgz; msT kw;Wk; 
Ez;Zaphpay; caph;j;jpzpTf;fhgz; msT vd;gd mjpfsthf fhzg;gLfpwJ. iftplg;gl;l 
tPl;Lj;Njhl;lq;fs; ,jw;F mLj;jjhf mjpfkhd Nrjdfhgz; kw;Wk; Ez;Zaphpay; 
caph;j;jpzpT vd;gtw;iw nfhz;bUg;gjhdJ kz; fhgz; msit ePh;khdpg;gjpy; gz;gLj;jy>; 
cOjypd; tpisit tpsq;fg;gLj;JfpwJ.  
 
 
crhj;Jiz Ehy;fs; 
  
1. J.M. Anderson and J.S.I.Ingram,(1993). Tropical soil biology and fertility. CABI publishing., UK  
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ml;ltiz 1:- fw;iff;F clgLj;jg;gl;l ntt;NtW tptrha epyq;fspd; fhgd; ,Ug;G 
msTfs;  
epyg;ghtid  nkhj;j  

Nrjd  
fhgz;  
(njhd;n`
f;) ;; 

Kmno4 
tpdhy;  
Xl;rpNaw;wf;  
$bafhgz;  
(njhd; 
n`f;)  

Ez;Zaphp
ay; 
caph;j;jpz
pT 
fhgz; 
(njhd; 
n`f;)   

ePhpy;fiuAk;  
fhgz; 
(njhd; 
N`f;)  

nraw;ghl;L  
fhgz;  
(njhd; 
n`f;)  

epiyapay;  
cWjpahd  
fhgz; 
(njhd; 
n`f;) 

gy;yhz;Lj; 
jhtuq;fs; 

8.11 1.07 0.88 1.12 3.07 5.04 
iftplg;gl;l 
tPl;Lj;Njhl;lq;f
s; 

 

19.74 1.41 1.35 1.58 4.34 15.40 
guhkhpg;gpYs;s 
tPl;Lj;Njhl;lq;f
s 8.52 1.45 1.08 1.44 3.98 4.54 
jdpNa 
mNrjd gris 

6.64 0.96 0.66 0.12 1.73 4.91 
jdpNa Nrjd 
gris  

14.31 0.99 1.56 0.61 3.15 11.17 
Nrjd kw;Wk;  
MNrjd gris 

8.10 0.48 0.79 0.89 2.17 5.94 

 
 
 
kdpjts Kfhikj;Jtk; 
 
Muhl;rp khzth;fs; (M.Sc,B.Sc)& gapw;rpahsh;  
Ngh;kpyh nuhrhdp – M.Sc khztp tpQ;Qhd cah; gl;lg; gbg;Gf;fs; gPlk; (PGIS),Nguhjid  
T.FNfe;jpud; - gl;lg;gpd; gbg;G khztd>; tptrha gPlk;> aho;gy;fiyf; fofk;  
mDuhjp Vf;fehaf;f – gl;lg;gpd; gbg;G khztp> GNshhplh gy;fiyf; fofk>; USA 
S. uh[fezh- gl;lg;gbg;G khztd;> uh[ul;il gy;fiyf; fofk;  
S.fyg;gjp kw;Wk; N.tlrpq;f – gy;fiy GFKf khzth;fs;  
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7.1.2. xLq;fy; jpzpTg; ngsjPfKk; jpz;kepiy ,urhadKk; 
 

Ma;Tj; jiytu;:-  Nguhrpupau; M. A. K. L. jp];]ehaf;f (Ma;Tg; Nguhrpupau;) 
Fyhepjp G. K. R. NrdhjPu (,ize;j tUif MA;Tg; Nguhrpupau;) 

 
tUif tpQ;Qhdp:- Nguhrpupau; M. A. fuPk; (tUif MA;Tg; Nguhrpupau;) 
 
 
jpl;l tpgukÊ 
 
2011k; Mz;by; IFS ,d; xLq;fy; jpz;k ngsjPfk; kw;Wk; jpz;kepiy ,urhadKk; njhlu;ghd 
Ma;T nraw;ghLfs; Kf;fpakhf  
1. jpz;k> jput kw;Wk; n[y; tif kpd; gFnghUs;fis mbg;gilahff; nfhz;L  rhaj;jhy; 
Jhz;lg;gl;l R+upa fyq;fspd; nraw;jpwid Nkk;gLj;jy;.  
2. rhaj;jhy; Jhz;lg;gl;l R+upa fyq;fs;> ypj;jpak; kPsg;ghtidf;F cl;gLj;jf;$ba 
kpd;fyq;fs; vupnghUs;fyq;fs; kw;Wk; mjp nfhs;sstpfs; Mfpatw;wpy; ghtpf;ff;$ba 
rhj;jpaKs;s eNdh $l;Lj;jpz;k kw;Wk; n[y; nghypku; kpd; gFnghUl;fis njhFj;jYk; 
tifg;gLj;jYk; vd;gtw;wpid ,yf;fhf nfhz;bUe;jJ. 
 
MA;Tj; jpl;lj;jpd; tpupT fPNo jug;gLfpd;wJ. 

  
1. rhaj;jpdhy; Jhz;lg;gl;l R+upa fyq;fspd; nraw;jpwd; mjpfupg;ig Ma;Tf;Fl;gLj;jy; 

ngw;Nwhypa vupnghUs; tsk; cyfshtpa uPjpapy; Fiwtile;J tUtjdhy; mjw;F 
khw;wPlhd xU rf;jp %yj;ij tpUj;jp nra;jy; vd;gJ Kf;fpa Njitahf cs;sJ. ,jd; 
epkpj;jk; Njrpa> ru;tNjr uPjpahd MA;T mgptpUj;jpg; gFjpfspy; xU Fiwe;j nryTila 
R+upa fyj;ij mgptpUj;jp nra;jy; njhlu;ghd Ma;Tfs; Kf;fpaj;Jtk; ngWfpd;wd. 
ntt;NtW khw;Wr; rf;jp tsq;fspYk; R+upa rf;jpahdJ kpfTk; mjpfstpy; fhzg;gLfpd;w 
kPsf;fpilf;ff;$ba kdpjDf;F ,ytrkhff; fpilf;ff;$ba rf;jpnahd;whf tpsq;FfpwJ.  
,t; Ma;thdJ Fiw flj;jpfs;> rha nkd;thy;fs;> Vw;wKila jputq;fs; kw;Wk; 
,yj;jpudpay; uPjpahf flj;jg;gLk; nghypku;fs; vd;gtw;wpy; Nkw;gug;G kw;Wk; fl;likg;G 
uPjpahd cUkhw;wq;fs; %yk; ntt;NtW NjitfSf;Fg; gpuNahfpf;fg;glf;$ba 
nraw;jpwDs;s> cWjpahd> Fiwe;j nryTila R+upa kpd;fyq;fis tbtikj;jy; kw;Wk; 
Gidjy; vd;gtw;iw Nehf;fhff; nfhz;Ls;sJ. ,e;jr; R+oypy; xU khw;W rf;jp toq;fpahf 
gy;NtW ed;ikfisf; nfhz;l xU njhFjpahf rhaj;jhy; Jhz;lg;gl;l R+upa kpd;fyq;fs; 
vLj;Jf; nfhs;sg;gl;ld. (DSSCs) (cU 1 I ghu;f;f) 
   
nghJthd xU Jhz;lg;gl;l R+upa kpd;fykhdJ nghJthf kpf tpiy $ba/ ngWkjpahd 
WNjdpak; (11) nghypigwpily; rpf;fy;fs; kw;Wk; Mtpahff;$ba fiug;ghd;fis cila 

kpd;gFnghUl;fs; vd;gtw;iwf; nfhz;bUf;fpwJ. ,jdhy; 
,e;jg; gFjpfis gpujpaplf;$bajhf jpz;kepiy 
kpd;gFnghUs; xd;iw mgptpUj;jp nra;jy;> nryT Fiwe;j 
kw;Wk; ,yFtpy; fpilf;ff;$ba rhaj;ij mwpKfg;gLj;jy; 
Mfpa ,uz;bYk; kpff;$ba ftdk; nrYj;jg;gl;L tUfpwJ. 
kw;WnkhU gFjpahd ,e;j DSSCs fspd; nraw;jpwid 
mjpfupj;jy; gpuptpy; kpfTk; Kf;fpakhf fUjg;gl 
Ntz;banjhd;whf ,Ug;gJ Ra %yf;$Wfis 
cwpQ;rf;$bajhf Fiwflj;jp Nkw;gug;ig ghtpj;jyhFk;. 
,f;fyq;fspy; Tio2 ghtpf;fg;gl;L te;jpUf;fpd;w NghjpYk; 

vkJ Ma;Tf;FO kw;Wk; gy Ma;thsu;fshYk; Tio2 it Fiwflj;jpahd Sno2 kw;Wk; 
fl;likg;G uPjpahf khw;wpaikf;fg;gl;l Fiwflj;jp Nkw;gug;Gfs; vd;gtw;wpd; %yk; gpujpaPL 
nra;jy; njhlu;ghd gy;NtWgl;l Ma;Tfs; nra;ag;gl;bUf;fpd;wd. 
 

2. rhaj;jhy; czu;tpf;fg;gl;l R+upa fyq;fs;> ypj;jpak; kPs kpd; Vw;glf;$ba kpd;fyq;fs;> 
vupnghUl;fyq;fs; kw;Wk; ghupa nfhs;sstpfs; (supercapaciters) vd;git Nghd;w Jha kw;Wk; 
gRikahd rf;jp %yq;fspy; ghtpf;ff;$ba rhj;jpaKila ehNdh $l;L jpz;k kw;Wk; 
miuj;jpz;k nghypku; kpd;gFnghUl;fs; vd;gtw;iw njhFj;jYk; tifg;gLj;jYk;. 

kpd; gFg;ghf;fpfs; vdg;gLgit mbg;gilapy; RahjPdkhf ,aq;ff;$ba mad;fis 
nfhz;bUg;gjhy; mg;gjhu;j;jj;ij kpd;dpay; uPjpahf nfhs;sstpfshf nraw;gLj;jJfpd;wd. 
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Nkhy;w; gz;zg;gl;l kw;Wk; jpz;k gFnghUl;fs; fz;Lgpbf;fg;gl;bUe;jhYk; nghJthf 
gad;gLj;jg;gLk; kpd;gFnghUshdJ xU mad; fiuryhFk;. 
  
vt;thwpUg;gpDk; mLj;j re;jjpapy;> kPs kpd; Vw;wf;$ba ypj;jpak; kpd;fyq;fs;> rhaj;jhy; 
czu;tpf;fg;gl;l R+upa fyq;fs; kw;Wk; Nrjd R+upa kpd; fyq;fs; vd;gtw;wpw;F ghtpg;gjw;fhf 
mupg;gilahj> tpiyFiwe;j jpz;k my;yJ miuj;jpz;k kw;Wk; tpidj;jpwdhd kpd; 
gFnghUl;fis mgptpUj;jp nra;jy; vd;gJ kpf Kf;fpakhdjhFk;. ,t; cgfuzq;fspy; 
ghtpg;gjw;F kpd;gFnghUl;fshdit rpwe;j mad;fis flj;Jk; ,ay;G> ,urhad kw;Wk; kpd; 
,urhad cWjpj;jd;ik kw;Wk; xU Fwpg;gpl;l njhopw;gLk; ntg;gepiy tPr;rpy; $ba 
fhyg;gFjpf;F epiyj;jpUf;ff;$ba jd;ik vd;gtw;iwf; nfhz;bUj;jy; kpf Kf;fpakhdjhFk;. 
,t; ,yf;if miltjw;F kpd;gFg;ghf;fpfspd; ,ay;Gfis cfe;j epiyg;gLj;Jjy; MdJ 
kpfTk; Kf;fpakhdjhFk;. ,J njhlu;gpy; jpz;k my;yJ n[y; nghypku; 
kpd;gFnghUl;fshdit ,e;j cgfuzq;fspy; kpd; gFg;G Clfq;fshf ghtpf;ff;$ba rpwe;j 
njupTfshf ,Uf;fyhk;.  
 
nghyp vjypd; xl;irl;il (PEO) mbg;gilahff; nfhz;l jpz;k nghypku; kpd; gF 
nghUl;fshdit (SPE) jpz;kepiy ypj;jpak; kpdfyq;fs;> rhaj;jhy; czu;tpf;fg;gl;l 
R+upafyq;fs; kw;Wk; Nrjd R+upafyq;fs; vd;gtw;wpy; gy epiyapay; gpuNahfq;fSf;F 
cl;gLj;jg;glf;$badthf cs;sd. Nkw;Fwpg;gpl;lthW gpuNahfpg;gjw;F Njitg;gLfpd;w 
,af;ftpay; ,ay;Gfs; kw;Wk; fl;likg;G integrity vd;gtw;iw nghJthd SPE 
njhFjpahdJ nfhz;Ls;sJ. Mdhy; nghypku; %yf;$Wfspd; $upa jLf;fg;gl;l 
mirTfspdhy; mjd; flj;Jk; jpwd; Fiwthff; fhzg;gLfpwJ. jpz;k nghypku; 
kpd;gFnghUl;fs; MtpahFk; jd;ik mw;witahfTk; mupg;gilahjitahfTk; ,Ug;gjdhy; 
mit cldbahfNt Njitg;gLk; ve;j tbtj;jpw;Fk; gUkdpw;Fk; khw;wpaikf;fg;glyhk;. 
,Jjtpu mtw;wpy; fhzg;gLfpd;w cs;spize;j nkd;jd;ik/ xspu;jd;ik kw;Wk; 
nefpo;Tj;jd;ik vd;gd mjp$ba rf;jp nrwpTfis nfhz;bUf;Fk; $ba gykhd rf;jp 
Nrkpg;G cgfuzq;fis cw;gj;jp nra;tjw;F gad;gLj;jf;$bajhf cs;sJ.   

 
nghyp fpiw Nyhiew;iwy; (PAN) mbg;gilahff; nfhz;l n[y; nghypku; kpd;gFnghUs; 
njhFjpahdJ mjpf flj;Jk; jpwid nfhz;l Nrjd jput kpd;gFnghUl;fSf;Fk; tbt 
cWjpj;jd;ikia nfhz;l jpz;k kpd;gFnghUl;fSf;Fk; ,ilg;gl;l xU rkepiyia 
toq;FfpwJ. Mt;tifahd n[y; njhFjpapd; tbtikg;ghdJ n[y;ypy; mad; flj;Jjy; 
nghwpKiw kw;Wk; n[y;ypy; fhzg;gLk; nghypku; gFjpapd; fl;likg;ig mtw;wpd; xl;Lnkhj;j 
ngsjPf ,ay;GfisAk; optimize gz;Ztjw;fhf khw;wpaikf;ff;$ba jd;ik vd;gtw;iw 
tpsq;fpf; nfhs;tjpy; jq;fpAs;sJ. Nkd;ikg;gLj;jg;gl;l ,af;ftpay; cWjpj;jd;ik kw;Wk; 
Nkd;ikg;gLj;jg;gl;l mad; flj;Jk; jpwd; vd;gtw;iwf; nfhz;l nghypku; kpd;gFg;ghf;fpfs; 
cUthf;Ftjw;F gy Ma;T Kaw;rpfs; Nkw;nfhs;sg;gl Ntz;bapUf;fpwJ. ,jdhy; ,t; 
Ma;Tr; nraw;jpl;lj;jpy; PEO, PAN vd;gtw;iw mbg;gilahff; nfhz;l eNdhnfhk;grpw; 
nghypku; kpd;gFg;ghf;fpfs; kw;Wk; eNdh tbfl;bfshd mYkpdh> iuw;whdpah> rpypf;fh 
(cs;@u; ckpapd; rhk;gypy; ,Ue;J jahupf;fg;gLk; Fiwe;j nryTila Jha eNdh 
rpypf;fhTk; cs;slq;FfpwJ). Nghd;wit xUq;fpize;j host nghypku;fs; vd;gd 
njhFf;fg;gl;L mtw;wpd; ,ay;Gfs; tifg;gLj;jg;gl;Ls;sd. Ma;T$l msTfspy; DSSCs> 
kPs;epug;gg;glf;$ba ypj;jpak; kpd;fyq;fs; vupnghUl;fs; kw;Wk; kpif nfhs;sstpfs; Mfpad 
,t; kpd;gpwg;ghf;fpfis ,izj;J gupNrhjidf;F cl;gLj;jg;gl;Lf; nfhz;bUf;fpd;wd.  
 
,ize;Js;stu;fs;: 
  
fyhepjp. V. A. nrdtpujd> ngsjPftpay;gPlk;> Nguhjid gy;fiyf;fofk; 
Nguhrpupau;. B. E. nky;yz;lu;> fhu;Nky; njhopy;El;g gy;fiyf;fofk;> Nfhnjd;Ngu;f;> RtPld; 
Nguhrpupau;. I. M. ju;kjhr> nrgpy;l; fyhk; gy;fiyf;fofk;> If;fpa ,uhl;rpak; 
Nguhrpupau;. gparpwp vfehaf;f> tpQ;QhdgPlk;> GWiz gy;fiyf;fofk; 
fyhepjp. T. M W. J. gz;lhu> ngsjPf tpQ;QhdgPlk;> rh[ul;l gy;fiyf;fofk;  
 
MA;T cjtpahsu;fs;: 
  
jpU. C. A. njhl;lhtj;fNf> jpUkjp. W. N. S. Whgrpq;f> jpUkjp. S L. n[auj;Nd> jpU. H. K. 

D. W. M. N. R. jpthuj;d (NRC Ma;T khztd;)   
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Ma;Tf;FO (2011)   rhaj;jhy; Jhz;lg;gl;l R+upafyq;fspd; tbtikg;G 
 
 
 
 

7.1.2.1. rhaj;jpdhy; czu;tpf;fg;gl;l R+upafyq;fspd; tpidj;jpwid 
nkU$l;Ltjw;fhd Ma;Tfs 

;  
I. rhaj;jhy; czu;tpf;fg;gl;l R+upa fyq;fspd; (DSSCs) nray;tpidj;jpwdpd; Nky; Ni 

,dhy; khRgLj;jg;gl;;l eNdh fl;likg;Gila xsp mNdhl;Lf;fspd; jhf;fk;. 
 

T. R. C. K. tp[auj;d1> Y. P. Y. P. Muparpq;f1> C. A. njhl;ltj;jNf1> V. P. S. ngNuuh2> G. K. 
R. NrdhjPu1>2 

 
1xLq;fy; jpzpTg; ngsjPfk; kw;Wk; jpz;kepiy ,urhad nraw;jpl;lk;> IFS> fz;b>  

2ngsjPftpay; Jiw> ,yq;if jpwe;j gy;fiyf;fofk;> ehty. 
 
DSSCs ,d; nray;tpidj;jpwd; Nkk;gLj;jypy; cNyhf mad; khRgLj;jy; %yk; thq;fp 
kw;Wk;/ my;yJ toq;fp tif %yfq;fspdhy; ,t; R+upa fyq;fspy; [1-2] ghtpf;fg;gl;l eNdh 
fl;likg;Gf;fspd; fl;likg;G ,ay;Gfspy; Fwpg;gplj;jf;fsT khw;wq;fis Vw;gLj;jf;$bajhf 
,Ug;gJ mtjhdpf;fg;gl;Ls;sJ. ,J njhlu;ghf vkJ Ma;Tf;FO Tio2 [2] cld; rpy 
cNyhf eNdh Jzpf;iffshy; khRgLj;Jtjd; %yk; DSSCs fspd; nraw;jpwid 
Nkk;gLj;Jtjw;fhd Kaw;rpapy; Vw;fdNt <Lgl;bUe;jJ. ,jd; njhlu;r;rpahf jw;Nghija 
Ntiyapy; DSSCs fspd; nraw;jpwdpy; Fiwflj;jp kpd; Kidfspy; Ni khRgLj;jypd; %yk; 
Vw;gLk; tpisT njhlu;ghf Muhag;gl;Ls;sJ. ,J (Band) gl;b epiy kw;Wk; nghwp kl;lk; 
vd;gd njhlu;ghd nghwpKiwfspw;F rpwe;j cl;nghUis toq;FfpwJ. 
  
nghwp epug;G epyikfs;> band epyikfs; kw;Wk;> band ,ilntspfs; vd;gtw;wpYs;s 
khw;wq;fs; vd;gtw;iw Mjhukhff; nfhz;L Ni khRgLj;jg;gl;l eNdh gspq;F Tio2 
glyq;fis mbg;gilahff; nfhz;l DSSCs ,d; Vw;wq;fs; gazpf;Fk; nrad;Kiw 
njhlu;ghd xU ,af;ftpaiy ehk; gupe;Jiuf;fpd;Nwhk;. 
  
,t; Niyj;jpl;lj;jpd; %yk; epju;rdg;gLj;jg;gl;l kPs nra;J fhl;lf;$ba KbthdJ Tio2 
nkd;glyj;ij mbg;gilahff; nfhz;l DSSCs ,d; nraw;jpwdhdJ Tio2 cld; Ni 
khRgLj;jy; %yk; nkU$l;lg;glyhk; vd;gij njspthf tpsq;fg;gLj;JfpwJ.  
 
crhj;Jiz Ehy;fsÊ 
 
1.   Gratzel, M. (2001). Photoelectrochemical cells, Nature, 414, 338-344. 

2.   Wijayarathna, T.R.C.K., Aponsu, G.M.L.P. Ariyasinghe, Y.P.Y.P,. Premalal, E.V.A Kumara, G.R.R.  and 

Tennakone, K. (2008).  A high efficiency indoline-sensitized solar cell based on a nanocrystalline TiO2 

surface doped with copper, Nanotechnology, 19, 485703. 
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II. rpy n[y; tif nghypku; kpd; gFg;gFnghUl;fisf; nfhz;l Fthz;lk; Gs;sp 
czu;tpf;fg;gl;l R+upafyq;fs; (QDSSCs) 

K. Fkuuhr;rp1> M. A. fuPk;1> G. K. R. NrdhjPu2> T. M. J. gz;lhu3> B. E. nkyz;lu;4 

 
1ngsjPftpay; Jiw> Nguhjidg; gy;fiyf;fofk;> 2xLq;fy; jpzpT ngsjPfk; kw;Wk; jpz;k 
epiy ,urhad nraw;jpl;lk;> IFS> fz;b kw;Wk; ngsjPftpay; Jiw> jpwe;j gy;fiyf;fofk;> 
ehty> 3ngsjPf tpQ;Qhd gPlk;> uh[ul;l gy;fiyf;fofk;> kpfpe;jiy> 4gpuNahf ngsjPftpay;> 

fhu;y;Nk]; gy;fiyf;fofk;> RtPld;. 
 
Kd;du; Fwpg;gplg;gl;l DSSCs w;F Gwk;ghf nky;ypa gl;b ,ilntspAila Fiwflj;jp 
Fthz;lk; Gs;sp czu;tpf;fg;gl;l R+upa fyq;fs; (QDSSCs)> %d;whk; jiyKiwf;Fupa 
epr;rakhd xspkpd;dOj;j (photovoltaic) cgfuzq;fshf ftdj;ij <u;j;Js;sd. ,Ug;gpDk; 
,f;fyq;fspy;; ghtpf;fg;gLfpd;w jput kpd; nghUl;fspdhy; Vw;gLk; gpur;ridfis jPu;f;Fk; 
Kfkhf ,f; fw;ifapy; ehk; Tio2/ cds QDSSCs fspy; nghypitdypbd; GNshiul; (pvdf) 
my;yJ nghypmf;ypNyhepw;iwy; (PAN) vd;gtw;iw nfhz;l xU n[ypj;jd;ikahd 
kpd;gFnghUl;fspy; gy nunlhf;]; (redox) ,izapfis ghtpf;Fk; rhj;jpak; njhlu;ghf 
Muhag;gl;Ls;sJ. 
  
Cds Fthz;lk; Gs;spfs; ,urhad Fopay; gbT njhopy;El;gj;jpd; %yk; xU Tio2/ cds xsp 
– kpd;Kidia cUthf;Ftjw;fhf xU eNdh gspq;F Tio2 glyj;jpd;  Nky; njhlu;epiyahf 
xd;wpizf;fg;gl;Ls;sJ. 
 
mj;Jld; Nky;Fwpg;gplg;gl;l Tio2/ cds kpd; Kidfs; kw;Wk; nghypdtiwypbd; vd;gtw;iw 
mbg;gilahff; nfhz;l mNahilw; (I-/I3-) my;yJ ngupf; (Fe2t/Fe3t) nunlhf;]; ,izapfs; 
vd;gtw;iwf; nfhz;l nghyp VfpisNyhwpw;iwy; (PAN) my;yJ sulfide (s2-/s2-) kw;Wk; 
GNshiul; (pvdf)> nghtpkwpf; kpd;gFnghUs;fs; vd;gtw;Wld; QDSSCs MdJ 
cUthf;fg;gl;lJ.  
 
mjprpwe;j Nghl;Nlhnthy;nua;f; (photovoltaic) jpwikahdJ pvdf – ry;igl; nghypkwpf; 
kpd;gFnghUs; njhFjpapd; %yk; ngwg;gl;lJ. ,j; njhFjpahdJ xU R+upa illumination ,d; 
fPo; (AM 1.5, 100 m A cm-2) 2.6 MA cm-2 msTila FWQ;Rw;W kpd; mlu;j;jpAld; 
mz;zsthf 0.8 rf;jp khw;wPl;Lj; jpwid toq;FfpwJ. 
 
mailw;iw mbg;gilahf nfhz;l nghypkupf; kpd;gFnghUl;fs; my;yJ ,Uk;G 
kpd;gFnghUl;fs; nghypry;-igl; kpd;gFnghUl;fistpl pl Tio2/cds I mbg;gilahf nfhz;l 
QDSSCs ,w;F nraw;jpwDilaitahf ,Uf;ftpy;iy. 
 
crhj;Jiz Ehy;fsÊ 
  
P.V. Kamat, (2008). Quantum Dot Solar Cells. Semiconductor Nanocrystals as Light Harvesters”, J. Phys. 

Chem. C112, 18737–18753 
 

 
7.1.2.2.nghyp mf;iwNyhiej;jpiuy; (PAN) kw;Wk; eNdh – Jis Tio2 it 

mbg;gilahff; nfhz;l rhaj;jhy; czu;tpf;fg;gl;l R+upa fyq;fspd; nraw;jpwid 
nkU$l;Ljypy; Gjpjhf fyf;fg;gl;l mailw;wpd; jhf;fk; 

 
C. A. njhl;ltj;fNf1> M. A. K. L. jp];]ehaf;f1> G. K. R. NrdhjPu1>2> 

 T. M. W. J gz;lhu3 
1xLq;fy; jpzpTg; ngsjPf> jpz;kepiy ,urhad nraw;jpl;lk;> IFS> fz;b> 2 ngsjPf gPlk;> 

,yq;if jpwe;j gy;fiyf;fofk;> ehty> 3ngsjPf tpQ;Qhd gPlk;> 
 uh[ul;l gy;fiyf;fofk;> kpfp;e;jy. 

 
fle;j gj;jhz;Lfspy; eNdh Ez;Jis Tio2 miuj;jpz;k nghypku; kpd;gFnghUl;fis 
mbg;iglahff; nfhz;l rhaj;jhy; czu;tpf;fg;gl;l R+upa fyq;fs; gy Muha;r;rpf; 
FOf;fspdJk; Mu;tj;ij ngw;wpUe;jJ. ,f;fyq;fs; ghuk;gupa mNrjd Nghl;Nlh nthy;Nuapf; 
cgfuzq;fSf;Fk; Fiwe;j tpiyAila khw;wPl;L epiyapaiy nfhz;ljhf khwpapUe;jJ. 
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,Ug;gpDk; ,e;j R+upa fyq;fspd; gpujhd gpur;ridahf ,Ue;jJ mf;fyq;fspy; fhzg;gl;l 
n[y; kpd;gFnghUl;fs;> jput kpd;gF nghUl;fSld; xg;gpLifapy; Fiwe;jsthd rf;jp 
khw;wPl;Lj; jpwid nfhz;bUj;jyhFk;.  
 
,e;j Muha;r;rpg; gpuNjrj;jpy; Kjw;jlitahf ,r; nraw;jpl;lj;jpy; nghyp 
mf;iwNyhiejjpiuy; (PAN) I mbg;gilahff; nfhz;l n[y; kpd;gFnghUs; kw;Wk; 
Ez;Jis Tio2 kpd;Kid vd;gtw;iw ghtpj;J cUthf;fg;gl;l rhaj;jhy; czu;tpf;fg;gl;l 
R+upa fyq;fspd; rf;jp khw;W nraw;jpwid Nkk;gLj;Jtjw;fhf ,uz;L fw;wad;fisf; 
nfhz;l mailw; cg;Gj; njhFjpnahd;iwg; ghtpf;Fk; xU Gjpa tpisT milahsq; 
fhzg;gl;Ls;sJld; fw;iff;Fl;gLj;jg;gl;Lk; cs;sJ. xU jdpahd milaw; cg;Gf;Fg; 
gjpyhf MgI2 kw;Wk; nuw;whGwg;igy; mNkhdpak; mailw; (Pr4NI) vd;Dk; ,uz;L cg;Gfs; 
,ize;j fyitahdJ mailw; mad; flj;J jpwid toq;Ftjw;F ghtpf;fg;gl;lJ.  
 
CLGftpLk; fz;zhb/ FTo/ Tio2/ rhak;/ kpd;gFnghUs;/ pt/ FTO/ fz;zhb Nghd;wtw;why; 
Mf;fg;gl;l R+upa fyq;fs;> WNjdpak; rhaj;jhy; (N719) czu;tpf;g;gl;l eNdh – JisAila 
Tio2 kpd;Kidia ghtpj;J tbtikf;fg;gl;ld. n[y; kpd;gFnghUspy; fhzg;gLk; 
cs;slq;fshtd:-AN (10.36 wt %) EC (41.43 wt %)> PC (41.43 wt %)> cg;G (6.21 wt %) kw;Wk; 
I2 (0.57 wt %) 
 
xNu khjpupahd kpd;gFnghUs; $WfSld; Mg I2 it kl;Lk; nfhz;l fyq;fs; 2.5% 
nraw;jpwid toq;fpd mj;Jld; Pr4NI kl;Lk; nfhz;l fyq;fs; 3.3% nraw;jpwid toq;fpd. 
Mg I2 : Pr4 NI + 36:64 (%y; tpfpjk;) nfhz;l fye;j mailw; njhFjpiaAila fyq;fs; 
vt;thwhapDk; 8.61 ma cm-2 FWQ;Rw;W kpd;dlu;j;jp (Jsc) 743 mv jpwe;j Rw;W Nthy;w;wsT 
(Voc) kw;Wk; 58.2% epug;G fhuzp vd;gtw;Wld; 3.7 % Nkk;gl;l nraw;jpwid fhl;bd.  
 

 

 
 
cU 1:- tisT (a) ahdJ 36 %y;% Mg I2 kw;Wk; 64 %y; Pr4 N+I- vd;gtw;iw nfhz;l 
rpwe;j kpd;gFnghUis nfhz;Ls;s R+upafyj;jpd; I – v tiuahd ,ay;Gfis fhl;Lfpd;wd. 
tisT (b) mNj R+upa fyj;jpd; rf;jpr; nrwpitf; fhl;LfpwJ. 
 
crhj;Jiz Ehy;fsÊ 
    
1. B. O‟Regan and M. Gratzel, (1991). "A low-cost, high efficiency solar cell based on dye-sensitized 

colloidal TiO2 films". Nature 353 (353): 737–740. 

2. T.M.W.J. Bandara, M.A.K.L. Dissanayake, B.-E. Mellander, (2010). “Dye sensitized solar cells 

with poly(acrylonitrile) based plasticized electrolyte containing MgI2”.  Electrochimica Acta 55, 

2044. 

3. O.A. Ileperuma, M.A.K.L. Dissanayake, S. Somasunderam, L.R.A.K. Bandara, (2004). 

“Photoelectrochemical solar cells with polyacrylonitrile-based and polyethylene oxide-based polymer 

electrolytes”. Sol. Energy Mater. Sol. Cells 84, 117.  
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7.1.3. Gtp ntg;grf;jp/ mdy; kpd;rf;jp 
 
Ma;T jiytu; fyhepjp. N. D. Rgrpq;f 
 
jpl;lk; gw;wpa Fwpg;G 
 
jw;NghJ ,yq;ifahdJ jdJ rf;jpj; Njitia G+u;j;jp nra;tjw;F ,wf;Fkjp nra;ag;gl;l 
ngw;Nwhypa vupnghUis ek;gpAs;sJ. ePu; kpd;rhukhdJ tsu;e;J tUk; ,yq;ifapd; kpd; 
Njitapd; xU gFjpiaNa G+u;j;jp nra;a KbAkhf cs;sJ. mj;Jld; ,yq;ifapd; rfy ePu; 
kpd; tsq;fSk; Vw;fdNt ghtpf;fg;gl;Ltpl;ld. ,e;j tplaq;fshdJ xU ghuk;gupakw;w Gjpa 
rf;jp %yj;ij Fwpg;ghf kPsg;Gjpg;gpf;fg;glf;$ba xd;iw fz;Lgpbg;gjw;fhd Ma;it 
KLf;fptpl;Ls;sJ. Gtp ntg;g rf;jpahdJ ,e;j Nfs;tpf;Fupa rhj;jpakhd xU Kbthf 
te;jpUf;fpwJ. IFS MdJ ehl;bd; eyid fUj;jpw; nfhz;L Gtp ntg;g rf;jp epiyapay; 
njhlu;ghd Ma;Tfs; Kd;ndLj;J tUfpwJ.  
 
7.1.3.1. Gtp ntg;g tsq;fis tiuTgLj;Jk; nraw;jpl;lk;.  
 
,yq;ifapy; mwpag;gl;l Gtp ntg;g tsq;fs; cU 1,y; fhl;lg;gLfpd;w xU gl;bapd; topNa 
(belt) gue;J fhzg;gLfpwJ. ,e;jg; gpuNjrk; cau; epyq;fs; kw;Wk; tp[ad; Gtpapay; (litho 
logical) rpf;fy;fSf;fpilNa cs;s Gtpapay; vy;iyf;F kpf mz;ikapy; njhlu;eJ 
nry;fpwJ. ,J Gtp ntg;g tsq;fSf;Fk; ,t; vy;iyf;Fk; ,ilNa xU rhj;jpakhd 
njhlu;igf; nfhz;Ls;sJ vd;w Kbtpw;F ,l;Lr; nry;fpwJ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cU 1:-  
,yq;ifapd; litho 
logical vy;iyfs; 
kw;Wk; Gtpntg;g 
Cw;Wf;fspd; guk;gy; 
(mtw;wpd; Nkw;gug;G 
ntg;gepiy vd;gtw;wpd; 
tiuglk;)        
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IFS ,d; Gtp ntg;g tsq;fis tiuGgLj;Jk; nraw;jpl;lkhdJ mt; tsq;fis ehl;bd; 
mgptpUj;jpf;fhf gad;gLj;Jk; Nehf;Fld; ,yq;ifapy; fhzg;gLk; Gtp ntg;g tsq;fspd; 
epiyapaiy fzpg;gPL nra;tjw;fhf Muk;gpf;fg;gl;lJ. ,J jtpu cau;epy – tp[ad; vy;iy 
kw;Wk; ntg;gf; fpzWfspd; Njhw;wk; vd;gtw;wpw;fpilapyhd njhlu;GfSk; Muhag;glTs;sd.  
 
Gtpg; ngsjPftpay; Ma;Tfs; 
 
milahsk; fhzg;gl;l Gtp ntg;g gpuNjrq;fis Rw;wp state–of-the-art cgfuzj;ij ghtpj;J 
xU gue;Jgl;l Gtpg;ngsjPftpay; fs Ma;T nra;ag;gl;lJ. kf;Ndh nuYhwpf; (MT) 
vdg;gLtJ xU etPd jhdpaq;fp GyZzUk; Gtpg;ngsjPf njhopy;El;gkhFk;. ,jd; %yk; 
(fl;likg;G uPjpahd nghUl;fspd; Nky;) gj;J njhlf;fk; EhW fpNyhkPw;wu;fspy; fPNoAs;s 
jfty;fis Nrfupf;f KbAk;.    
 
Time domain electromagnetic  (TDEM) vdg;gLtJ xg;gPl;lstpy; Fiwthd Moq;fspy; 
tpupthd jfty;fis ngWtjw;F ghtpf;fg;gLk; kw;nwhU njhopy;El;gkhFk;. ,yq;ifapy; 
Nkw;nfhs;sg;gl;l KjyhtJ MT fs Ma;thdJ If;fpa ,uhl;rpaj;jpdhy; md;gspg;Gr; 
nra;ag;gl;l cgfuzj;jpd; cjtpAld; ,yq;if kw;Wk; gpupj;jhdpa tpQ;Qhdpfs; FO 
,ize;J Nkw;nfhs;sg;gl;lJ. jfty; gFg;gha;T jw;NghJ eilngw;W tUfpwJ. Muk;g fl;l 
KbTfs;> cilT ikaq;fs;> Gtpapd; Moj;jpw;F tp];jupf;fg;gl;Lf; nfhz;bUf;Fk; ntg;g 
%yq;fs; vd;gtw;iw Rl;bf;fhl;Lfpd;wd.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
cU 2  
,lk;:- fg;Gwy Gtp ntg;g fpzw;Wg; gFjpapy; ngwg;gl;l Ma;T jfty;fspd; juj;ij 
guprPypf;Fk; xU gpupj;jhdpa tpQ;Qhdp 
tyk;:- kfhgyr ntg;gf; fpzWfspypUe;J ,urhadg; gFg;gha;tpw;fhd ePu; khjpupfs; Nrfupg;G 
 
Gtp ,urhadtpay; Ma;Tfs; 
 
Gtp ntg;gf; fpzWfs; njhlu;ghd fw;iff;fhf Gtpg;ngsjPf fs Ma;Tld; Gtp ,urhad 
KiwfSk; ghtpf;fg;gLfpd;wd. fhgd;> [jurd;> xl;rprd;> INrhNuhg; tPjk; kw;Wk; fiue;Js;s 
mad; msTfs; vd;git Gtpntg;g ePu; (nte;ePu;) fpzWfspd; Njhw;wk; kw;Wk; mtw;wpd; 
cz;ikahd ntg;gepiy vd;gtw;iw fz;lwpa cjtp nra;Ak;. Rpy gFg;gha;Tfs; vkJ 
epWtdj;jpYk; kw;iwa gFg;gha;Tfs; Nguhjidg; gy;fiyf;fofj;Jld; ,ize;jjhf 
N[u;kdpapYk; Nkw;nfhs;sg;gl;L tUfpd;wd. Gtp ntg;gf; fpzWfspd; epyf;fPo; ntg;g 
epiyahdJ Kiwahd Gtp ntg;gtpay; (Geothermometry) Kiwfis ghtpj;J 
mstplg;gLfpd;wd.  
 
Neubaw;w Kiwfs;  
 
Gtp jpwf;fg;gLk; NghJ uhld; (radon) thAf;fs; ntspaplg;gLfpd;wd vd;gJ njupe;j tplak;. 
gy ehLfspy; ngUk;ghyhd Gtp ntg;g ePu;fs; mjpfsT uhld; (radon) msit nfhz;Ls;sd. 
uhld; (radon)  MdJ kpfTk; ghukhd fjpu;j; njhopw;ghLila thAthFk;. ,J fjpu;j; 
njhopw;ghl;L %yfq;fshd ANudpak;> Njhupak; Mfpatw;wpd; fjpu;j;njhopw;ghl;L moptpd; NghJ 
ntsptplg;gLfpwJ. ,yq;ifapy; ,Jtiu uhld; (radon) tiuGgLj;jy; Nkw;nfhs;sg;gltpy;iy. 
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,jdhy;> mz;ikapy; ,yq;if mDrf;jp mjpfhurig (AEA)> ag;ghdpd; Njrpa 
fjpu;j;njhopw;ghl;L tpQ;Qhd epWtdk; (NIRS) vd;gtw;wpd; $l;bizTld; Xu; uhld; (radon) 
tiuGgLj;Jk; nraw;jpl;lkhdJ Muk;gpf;fg;gl;lJ. ,e;j KjyhtJ uhld; (radon) mtjhdpg;G 
nraw;jpl;lkhdJ ghjfkhd uhld; (radon) kl;l epiyapaiyAila gpuNjrq;fs;> milahsq; 
fhzg;glhj fjpu;tPr;R fdpktsq;fs; vd;gtw;iw milahsg;gLj;j cjtf;$Lk;. ,J jtpu 
Gtpntg;gf; fpzWfis R+o fhzg;gLk; mrhjhuz uhld; (radon) kl;lq;fs;. mf;fpzWfs; 
kpfTk; Gtpapd; Mokhd gFjpapypUe;J Njhw;wk; ngw;wit vd;gij milahsg;gLj;jf; 
$bajhf mikAk;. 
    
Gtp ntg;gf; fpzWfs; gw;wpa Gtpg;ngsjPf> Gtp ,urhad kw;Wk; NtW njhlu;Ggl;l jfty;fs; 
vd;gtw;wpd; $l;L ehl;bd; eydpw;F cjtf;$ba Gtp ntg;g tsq;fs; njhlu;ghd xU Kw;W 
KOjhd tpguzj;ij toq;ff;$bajhf ,Uf;Fk;.  
 
Ma;T cjtpahsu;fs;:- N. B. R+upauhl;rp> T. B. epky;rpwp 
 
rpNu~Ë;l njhopy;El;g mYtyu;:- S. xgj; 
 
 
 

7.1.3.2. ,yq;ifapd; Gtp ntg;g tsq;fspd; Gtpg;ngsjPf kw;Wk; Gtp ,urhad 
fw;iffs; 

 
N. D. Rgrpq;f1> N. B. R+upahuha;r;rp1> T. B. epky;rpwp1> C. B. jp];]hehaf;f1> R. re;jpu[pj1;. 

 
1Gtp ntg;grf;jp nraw;jpl;lk;> IFS> fz;b> 2Gtpapay; gPlk;> Nguhjidg; gy;fiyf;fofk; 

 
mwpKfk; 
 
mjpfupj;J tUk; rf;jpj;Njitia G+u;;j;jp nra;tjw;F tpiuthf moptile;J tUk; ngw;Nwhypa 
tsq;fSf;F gpujpaPlhf kPsg;Gjpg;gpf;fg;glf;$ba rhj;jpakhd xU rf;jp tsj;ij 
fz;Lgpbj;jy; vd;gJ cyfshtpa uPjpapy; Xu; rthyhf cs;sJ. ,yq;if Nghd;w ehLfs; 
kpfTk; neUf;fbahd epiyapy; cs;sd. Vnddpy; vkJ njitf;fhd 100 tPjk; ngw;Nwhypa 
vupnghUl;fSk; ,wf;Fkjp nra;ag;gLfpd;wd. rpy kPsg;GJg;gpf;fg;glf;$ba rf;jp tsq;fshd 
ePu; kpd;rf;jp> fhw;wiy rf;jp> R+upa rf;jp Nghd;wit vkJ kpd; rf;jp Njitia XusT G+u;j;jp 
nra;jhYk; mit fhyepiy khw;wq;fspy; jq;fpAs;sJld; tpiuthf mtw;wpd; cr;r tuk;ig 
mz;kpj;Jf; nfhz;bUf;fpd;wd. Gtpntg;g rf;jp ,yq;ifapd; kpd; Njitf;F gq;fspg;Gr; 
nra;af;$ba epiyapaiy nfhz;l xU kPsg;Gjpg;gpf;fg;glf;$ba rf;jpahf ,Uf;fpwJ.  
 
,yf;F 
 
,yq;ifapd; Gtp ntg;g tsq;fs; njhlu;ghd fw;iffs; fPo;tUk; kpfKf;fpa 
Nehf;fq;fSf;fhf Muk;gpf;fg;gl;ld. 
1. Gtpntg;g tsq;fspd; Gtpntg;ggbepiy> ntg;gj;jpw;fhd %yk; vd;gtw;iw MA;T nra;jy;. 
2. mwpag;gl;l rfy Gtpntg;gf; fpzWfSk; mz;kpj;Jf; fhzg;gLk; cau;epy-tp[ad; 
lithological (ghiw gw;wp fw;if) rpf;fy; epyg;gFjpapd; jd;ikia 
tpsq;fpf;nfhs;Sjy;. 

nrad;Kiw kw;Wk; KbTfs; 
 
kf;dNuh nuYhwpf; (MT) kw;Wk; NtW kpd;fhe;j Kiwfis ghtpj;J mg; gpuNjrq;fisr; Rw;wp 
Gtpg;ngsjPf Ma;Tfs; Nkw;nfhs;sg;gl;ld. kfhgyr Gtpntg;gg; gpuNjrq;fspd; Njhw;w jil 
tpguzk;> (Gtpg; ngsjPf fs Ma;tpd;) cau;epy – tp[ad; vy;iyapy; Nkw;nfhs;sg;gl;l 
ePz;l (longest) tpupT vd;git cU 1y; fhl;lg;gLfpwJ. 
jil khw;wq;fs;> ghiwfspd; ntg;g ,ay;Gfspw;F Neu; tpfpjrkdhf ,Ue;jd vDk; 
mbg;gilapy; ngw;Wf;nfhs;sg;gl;l ePz;l mjpu;ntz; jfty;fs; Mog;ngWkjpfSf;F 
khw;wg;gl;ld.  



184 
 

 
 
 
 
 
 
 
 
 
 
 

cU 1        cU 2 
kfhgyr ntg;g gpuNjrq;fspd; Njhw;w jil tpguzk ;  Gtp ntg;gePu; kw;Wk; rhjhuz 

ntg;gePu; vd;gtw;wpd; ,urhad 
gjhu;j;jq;fSf;fpilapyhd 
xg;gpLjy;. 

 
 
 
 
Gtp ntg;gg; gpuNjrq;fspypUe;J ngwg;gl;l ePupy; Gtp ,urhad kw;Wk; INrhNuhg; Ntiyfs; 
nra;ag;gl;Lf; nfhz;bUf;fpd;wd. cU 2 ,y; Fwpg;gplg;gLtJ Nghy; Gtp ntg;g kw;Wk; 
Gtpntg;gky;yhj ePu; vd;gtw;wpw;fpilNa xg;gPL nraw;gLj;jg;gl;Ls;sJ. gy gpuNjrq;fs; xNu 
khjpupahd ,urhad ,ay;Gfs; ntspf;fhl;LtjhdJ ,uz;L tiffSf;FkpilNa mtw;wpd; 
Njhw;wj;jpy; xw;Wik ,Ug;gij fhl;LfpwJ.  
 
 
crhj;Jiz 
 
R. re;jpu[pj;> J. A. C. ghu;j;> N. D. Rgrpq;f> D. Nku;rd;> C. B. jp];]hehaf;f> Origin and low 

enthalpy characteristics of geothermal springs in Precambrian metamorphic terrains, of Sri Lanka 

Journal of hydrogeology     
 
kdpjts Kfhikj;Jtk;  
 
M. Phil gl;lg;gbg;gpw;fhf gjpag;gl;l Ma;T cjtpahsu;fs; T. B epky;rpwp> Nguhjidg; 
gy;fiyf;fofj;jpy; M. Phil gl;lj;jpw;fhf fPo;tUk; jiyg;gpd; fPo; gjpT nra;Js;shu;. 
cau;epy-tp[ad; vy;iyfis tpNrl crhj;Jizahff; nfhz;L ,yq;ifapd; Gtp ntg;g 
gbepiy 
N. B. R+upahuhr;rp :- Nguhjidg; gy;fiyf;fofk; M. phil kf;Ndh nrYhwpf; kw;Wk; 
Gtpg;ngsjPftpay; Kiwfis ghtpj;J ,yq;ifapd; Gtpntg;g tsq;fis tiuGgLj;jy;. 
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7.1.4 xsp ,urhazk;  
 

khw;wPl;L rf;jpahf R+hpa rf;jp  
 
Ma;T jiyik :- J.M.S gz;lhu (Ma;thsh;)  
 
nraw;wpl;l tpguzk;   
  
ngw;NwhypaNk vkJ gpujhd rf;jp tskhf cs;sJ mj;Jld; 80% khd rf;jp ,jpypUe;Nj 
gpwg;gpf;fg;gLfpwJ. ,Ug;gpDk; ngw;Nwhypa vhpnghUs; xU tiuaiwf;Fl;gl;l mstpNyNa 
cs;sJld; G+kpapd; Nkw;gug;gpd; fPo; ,J rPuw;w guk;giyf; nfhz;Ls;sJ. jw;NghJs;s 
ngw;Nwhypa tsq;fs; vjph;tUk; 100 tUlq;fSf;Nf NghJkhdjhf ,Uf;Fk; vd 
fzpg;gplg;gl;Ls;sJ. ,jw;F mg;ghy; ngw;Nwhypa vhpnghUl;fshdit ghtidf;Fhpa rf;jpahf 
vhptpd; %yk; khw;wg;gLk; NghJ R+oYf;F ntsptplg;gLk; khrhf;fpfs; kdpj Rfhjhuj;jpw;F 
jPq;F tpistpg;gjhfTk; G+Nfhsh fhy epiy khw;wq;fis Vw;gLj;jf; $ba gr;ir tPl;L 
thAf;fis Njhw;Wtpg;gdthfTk; cs;sd. Nkw;Fhpg;gplg;gLk; rf;jpg; gpur;rpidfSf;fhf 
tpQ;Qhdpfs; mZ> fhw;W> mdy;kpd;> kw;Wk; R+hpa rf;jp Nghd;w khw;wPl;L rf;jpfs; njhlh;ghf 
jkJ ghh;itia nrYj;jpAs;sdh;. ,t; vy;yh khw;wPl;L rf;jp tsq;fSk; mD$yk; kw;Wk; 
gpujp$yq;fis nfhz;Ls;sd. vt;thwhapDk; R+hpa rf;jp tsq;fs; gue;jstpy; 
fpilf;ff;$bajhf ,Ug;gJld; ,it R+oYf;F vt;tpjg; ghjpg;Gf;fisAk; Vw;gLj;Jtjpy;iy 
,jdhy; ,it xU rhj;jpakhd khw;wPl;L rf;jp %yq;fshf cs;sd.  
 
 
R+hpa xspahdJ G+kpapy; mjpfsT fpilf;ff;$ba tskhf ,Ug;gJ kl;Lkd;wp cldbahf 
kpd;> vhpnghUs; kw;Wk; ntg;gk; vd;gdthf khw;wf;$ba jd;ikiaAk; nfhz;Ls;sJ ,q;F 
rthyhf ,Ug;gJ ,jd; rf;jp khw;wPl;Lj; jpwid 5 my;yJ 10 fhuzpahy; mjpfhpg;gjhFk;. 
,jw;F eNdh msTfspy; mbg;gilahd khw;wPl;L nrad;Kiwfisg; gw;wp tpsq;fpf; nfhs;s 
Ntz;bAs;sJ. IFS ,d; xsp ,urhaz FOthdJ R+hpa rf;jpia ghtidf;Fhpa rf;jp 
tsq;fshf khw;Wtjw;Fhpa Ma;Tfspd; Kidg;Gld; <Lgl;L tUfpwJ. ,aw;ifahd xspj; 
njhFg;gpd; NghJ> fhgzPnuhl;irl;lhdJ gr;irj;jhtuq;fspdhy; Xh; njhlh; ,urhaz 
rq;fpypj;jhf;fj;jpd; %yk; nty;ykhf khw;wg;gLfpwJ. ,aw;ifahd nrad;KiwapdJ ,uz;L 
Kf;fpa gbKiwfis my;yJ miuj;jhf;fq;fis nfhz;Ls;sJ KjyhtJ ePh;%yf;$Wfs; 
xl;rpNaw;wj;jpd; %yk; xl;rprd; kw;Wk; GNwhl;Nlhd;fis (Ijurd;) cw;gj;jp nra;tjhFk;. 
,uz;lhtJ gbKiw xl;rprd; fhgzPnuhl;irl;bd; jhf;fj;jpy; <Lgl;L FSf;Nfhirj; 
Njhw;Wtpj;jyhFk;. ,aw;ifahd xspj;njhFg;G nrad;Kiwia khjphpahff; nfhz;L R+hpa 
rf;jpahdJ kpd;rhuk; kw;Wk; ,urhaz rf;jpahf khw;wg;gl KbAk;.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

,aw;if kw;Wk; nraw;if xspj;njhFg;G tpgutiuglk;. 
  
 
,r; nraw;wpl;lj;jpd; kpfTk; Kf;fpakhd ePz;l fhy ,yf;F rf;jpg;gpur;ridf;Fhpa rhj;jpakhd 
jPh;it fz;Lgpbj;jyhFk; ,r; nraw;wpl;lj;jpd; Nehf;fk; khw;wPl;L rf;jp tsk; njhlh;ghf Ma;T 
kw;Wk; Muhl;rp nra;tJkhFk; xsp ,urhaz nraw;wpl;lkhdJ gpujhdkhf kPsg;GJg;gpf;ff; 
$ba rf;jp Muhl;rpj; Jiwapy; <Lgl;bUf;fpd;wJ. mj;Jld; ,r; nraw;wpl;lkhdJ R+hpa 
rf;fjpia ,urhaz kw;Wk; kpd; kpd;rf;jpahf xsp khw;wk; nra;tjw;Fhpa Gjpa nghUl;fis 
mgptpUj;jp nra;tjw;fhd Ma;Tfis Nehf;fpajhf cs;sJ.  
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xsp ,urhaz nraw;wpl;lkhdJ R+hpa xspiag;ghtpj;J njhopw;rhiyapypUe;J 
ntspNaw;wg;gLk; khrhf;fpfis Jha;ikg;gLj;Jtjw;fhd nryT Fiwe;J Kiw njhlh;ghd 
Ma;TfspYk; <Lgl;L tUfpwJ. Nkw;Fwpg;gpl;l Kf;fpa ,yf;fpw;F Nkyjpfkhf xsp,urhaz 
nraw;wpl;lkhdJ Nguhjidg; gy;fiyf;fof tpyq;F tpQ;Qhd gPlj;Jld; ,ize;J 
,yq;ifapd; cyh;tiyaj;jpy; cs;s rpy FLk;gq;fspilNa fhzg;gLk; rpWePuf ghjpg;G 
njhlh;ghd Kf;fpa Ma;nthd;iwAk; Muk;gpj;Js;sJ.  
 
IFS ,d; xsp ,urhaz FOthdJ R+hpa rf;jpia kpd;rhuk;> vhpnghUs; vd;gdthf khw;Wjy; 
kw;Wk; ePh; khrhf;fpfis mfw;Wjy; vd;gd njhlh;ghd Muhl;rpfis Nkw;nfhz;L tUfpwJ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

xsp ,urhaz Ma;Tf;FO cWg;gpdh;fs; 
 
Muhl;rp cjtpahsh;fs; :- J. mfpythrd;> K.T. tp[auj;d> S.M. thrdh> U.W. gpujPg; 
(njhz;lh;) D. jh;ktpf;uk (njhz;lh;)  
 
rpNu~;l njhopEl;g mYtyh; :- D. mYj;gj;jngz;b  
 
 

 
7.1.4.1 R+hpa rf;jpia kpd;rf;jpahf khw;Wtjw;F rhaj;jhy; czh;tpf;fg;gl;l R+hpa 

fyq;fs;> njhifahd ntt;Ntwhd re;jp R+hpa fyq;fs; kw;Wk; fyg;G R+hpa fyq;fs; 
vd;gtw;iw tbtikj;jy;. 

 
J. mfpythrd;> D. mYj;gj;jngz;b> D. jh;ktpf;uk> U.W. gpujPg> S.M. thrdh> K.T. 

tp[auj;d> J. gz;lhu 
xsp ,urhaz nraw;wpl;lk;> IFS> fz;b. 

 
Nehf;fk;   
 
R+hpa rf;jpia kpd;rf;jpahf khw;Wjy; 
  

1. R+hpa rf;jpia kpd;rf;jpahf khw;Wtjw;fhf ntt;NtW R+hpa fyq;fs; tbtikf;fg;gl;L 
tUfpd;wd. Tio2 eNdh Foha; glyq;fspy; Q-dot cds I xsp mWtil myFfshf 
ghtpg;gJ njhlh;ghf Muhag;gl;Ls;sJ. 

2. njhifahd ntt;NtW re;jp R+hpa fyq;fis tbtikj;jy; thq;fp – toq;fp fUJ 
NfhshdJ gpuNahfpf;fg;gl;bUe;jJ. 

3. R+hpa fyq;fspy; kpd;Kidfshf ghtpg;gjw;fhf Sn O2 eNdh Foha;fs; 
njhFf;fg;gl;lJ.  
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KbTfs;   
  
1) FTO mbj;jsg;gilapd; Nky; cUthf;fg;gl;l CL GFtplf;$ba TiO2 eNdh Foha;fs; 

,yj;jpud; gazj;jpw;fhd ePz;l Neubahd topia toq;ff; $ba kw;Wk; jpz;k epiy 
rhapj;jhy; czh;tpf;fg;gl;l R+hpa fyq;fspy; (SDSC) Nrfhpf;fg;glf; $badjhd ID eNdh 
fl;likg;ghf ghtpf;fg;gLfpwJ. toq;fp – md;udh (D-A) rhaq;fs;> Vw;wg;- gphpg;G 
epiyapay; - jpwikahd Vw;wq;fspd; ,lk;rhh;e;j NtWgLj;jy; kw;Wk; cah; %yh; mopg;G 
khwpyp vd;gtw;wpw;F fhuzkhf rhaj;jhy; czh;tpf;fg;gl;l R+hpa fyq;fspd; xsp 
mWtilj;jpwid nkU$l;Ltjw;fhd Jz;ly; topia toq;Ffpd;wd. vdNt 
,f;fw;ifapy;> xU Jisflj;jpahf Spiro – Ome TAD kw;Wk; Ru(11) – tsq;fp md;nudh 
rhaj;jhy; czh;tpf;fg;gl;l ntt;NtW jbg;Gila CLGftplf;$ba TiO2 eNdh 
Foha;fspd; thpir kpd;KidfisAila SDSC cgfuzq;fis ehk; mgptpUj;jp 
nra;Js;Nshk;. TIO2 eNdhFoha;fs; Muk;gj;jpy; TICL4 ghpfhpg;gpw;F cl;gLj;j gl;l NghJ 
1.5G AM >100MW/CM2 xspA+l;ly; nrwpT vd;gtw;wpy; rf;jp khw;W nraw;wpwd; 1.94% 
ngw;Wf;nfhs;sg;gl;lJ. NkYk; mjpfhpf;Fk; TIO2 eNdhFoha;fspd; ePsj;Jld; epug;G 
fhuzpapd; ,og;G ,d;wp fykpd;dpy; xU thpirahd mjpfhpg;G mtjhdpf;fg;gLfpwJ. 
CLGftplf;$ba TIO2 eNdh Foha;fSld; SDSCS I fl;likf;f$ba cfe;j epyik 
vd;gd mwpf;ifaplg;gl;Ls;sd. 

 
2) ehk; xU jiyfPohd Nrjd xspkpd;dOj;j cgfuz fl;likg;ig Ma;T nra;Js;Nshk;. 

,jpy; GNs;hwpdhy; khrhf;fg;gl;l flj;Jk; fz;zhbapd; Nky; nrwpthf nghjp nra;ag;gl;l 
-100NM nky;ypa TIO2 gilahdJ mNdhl;lhfTk; njhopw;ghl;L glyj;jpd; Nky; nghyp 
(3>4 - ethylenedioxythiophene);: nghyp 26 Styrenesulfonate/Au glykhdJ fNjhl;lhfTk; 
njhopw;gLfpwJ. njhopw;ghl;L glykhdJ nghyp (3-Hexylhiopene) (P3HI) kw;Wk; (6>6) –

gPidy;- (61- gpa+w;wpf; mkpyk; nkijy; v];jh; (PCBM) vd;gtw;wpd; xU fyitia 
nfhz;Ls;sJ. mt; cgfuzj;jpd; 28 Jha;ikg;gLj;Jk; ,ay;G Fwpg;gplj;jf;fsT 
nkU$l;lg;gl;Ls;sJ. ,Wf;fkhd Tio2 glyj;ij nfhz;buhj cgfuzj;Jld; 
xg;gpLifapy; cl;nrYj;jy; ,og;Gf;fs; Fiwf;fg;gl;Ls;sd. NkYk; P3HT : PCBM kw;Wk; 
R+oy; Nkw;gil nrwptilar; nra;ag;gl;l Jha P3HT vd;gtw;wpd; fyitapdhy; 
cl;R+oypy; eNdh fl;likg;G P3HT njhopw;ghl;L glyk; ngw;Wf; nfhs;sg;gl;lJ. 
njhopw;ghl;L glyj;jpd; jbg;gpd; Nky; R+hpafyj;jpd; nray;jpwdhdJ ghPl;rpf;fg;gl;lJ. 32 

P3HT apd; ntt;NtW nrwpTfspy; tbtikf;fg;gl;l jiyfPohd R+hpafyq;fSf;F kw;Wk; 
PCBM vd;git P3HT : PCBM tpfpjk; 1:0.8(W+%) Mf Ngzg;gLk;> P3HT kw;Wk; PCBM 
nrwpT 1.5(W+%) kw;Wk; 1.2 (W+%) Mfpatw;wpw;F rkdhf KiwNa fhzg;gLk; nghOJ 
mjpAah; FWQ;Rw;W kpd;Ndhl;lKk; nraw;wpwDk; mtjhdpf;fg;gl;lJ. ,J 1.5 AM 
epyikapd; fPo; 35 nrwptpy; 100mw/cm2 xspapy; 3.7% w;F Nky; cah;epiyapay; 
jfTila kw;Wk; kPs cw;gj;jp nra;af;$ba rf;jp khw;W jpwDf;F ,l;Lr; nry;fpwJ. 

  
,k; KbTfs; 2011y; nky;ypa jpz;k glyq;fs; vDk; jiyg;gpy; INuhg;gpa gj;jphpifahd 
(Journal) gpuNahf nghjpftpay; ,yq;if ,aw;if tpQ;Qhdk; kd;w gj;jphpif (Journal) 
vd;gtw;wpy; ntspte;Js;sJ. 
 

 
7.1.4.2 gy;gl;b ,ilntsp thpirahd fyq;fSlDk; UV> Gyg;glf;$ba kw;Wk; IR 
Nghl;Nlhz;fshy; Jhz;lg;glf;$ba nkd;-gly xsp Cf;fp vd;gtw;Wld; ePh;g;gFg;gpd; 
%yk; nghUshjhu hPjpapy; xl;rprd; kw;Wk; Ijurd; vd;gtw;iw cw;gj;jp nra;af;$ba 

cgfuzj;ij mgptpUj;jp  nra;jy; 
 

J. mfpythrd;> D. mYj;gj;jngz;b> D. jh;ktpf;uk> U.W. gpujPg;> S.M. thrdh> K.T. 
tp[auj;d> J. gz;lhu. 

 
xsp ,urhaz nraw;wpl;lk;> IFS> fz;b. 

 
Nehf;fk; :-  

R+hpa rf;jpia kpd;rf;jpahf khw;Wjy;.  
 
gy;gl;b ,ilntsp R+hpa fyq;fs; xU Gjpa Kiw %yk; tbtikf;fg;gl;ld. mj;Jld; Gjpa 
Kiwfs; xd;wd; gpd; xd;whd cgfuzq;fis Rygkhf tbtikf;f ghtpf;fg;gl KbAk;. 
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nkd; - gly xsp Cf;fpfSk; (Wo3 kw;Wk; Cu 2O) tbtikf;fg;gl;ld. ePiu gphpf;Fk; xU 
fUtpia tbtikg;gjw;F ,e;j kpd; Kidfs; xd;wd; gpd; xd;whf eph;khdpf;fg;gl KbAk;.  
 
KbTfs;   
 
fyg;G fyit R+hpa fyq;fspd; gy; epwe;jhq;fp Jhz;lYf;fhd xU Gjpa njhopy;El;gj;Jld; 
,ize;j KiwahdJ tpsf;ff; fhl;rpf;F cl;gLj;jg;gl;bUf;fpwJ. UV – fhl;rpg;gpuNjrj;jpy; 
epug;G mfj;JwpQ;riyf; nfhz;Ls;s ,uz;L rhaq;fs; eNdh fpwp];uiyd; TiO2 Jhspy; 
jdpj;jdpahf Gwj;JwpQ;rg;gl;ld. ,e;j rha%l;lg;gl;l eNdh Jzpf;iffs; Nrjd Jis 
flj;jp (HC) Spiro – Ome TAD ,d; rpwe;j njhFg;gpy; fyf;fg;gl;ld. mj;Jld; gy;epwj;jhq;fp 
– czh;tpf;fg;gl;l fyg;G R+hpa fyq;fis fl;likg;gjw;F miw ntg;gepiyapy; itj;jpa 
rtu myF Kiw%yk; flj;Jk; mbj;jsg;gil kPJ gpuNahfpf;fg;gl;lJ. UV (TPD rhak;) 
gpujhdkhf mfj;JwpQ;Rk; ,uz;L rhaq;fspdhy; fl;likf;fg;gl;l jdpahd fyg;G glyj; 
njhFjpapd; Gw msitapay; nraw;wpwd; (EQE) kw;Wk; fl;Gy gpuNjrk; (Ru – TPA – NCS 
rhak;) xt;nthU jdpahd rha fyq;fspdJk; EQE ,ay;Gfspd; xU njhifAld; xU 
njspthd epue;ju epw tpisit ntspg;gLj;jpaJ gy epwj; njhFjpf; fyq;fspd; Jsc ahdJ 
jdpj;jdpahf rha%l;lg;gl;l fyq;fspd; xU $l;lhFk;. ,q;F tpghpf;fg;gLk; nrad; 
KiwahdJ kpfTk; Gjpa kw;Wk; kpfTk; Rygkhd topahFk;. ,J miwntg;gepiyapy; 
thpirahd fl;likg;gpd; gly hPjpahd fl;likg;G my;yJ xU jdpahd fyg;G glyj;jpy; 
,uz;bw;F Nkw;gl;l rhaq;fis ghtpj;J epiyahd epw%l;ly; Jhz;Ltpj;jYf;F 
,iaghf;fkilaf; $ba epiyapaiy nfhz;Ls;sJ. ,e;j fz;L gpbg;Gfs; nghsjpf 
,urhazk; ,urhaz ngsjpfk; (2011)y; ntspaplg;gl;Ls;sJ.  
 
 
7.1.4.3 ePiuj; Jha;ikg;gLj;Jtjw;fhd ,urhaz> kpd; ,urhaz kw;Wk; xsp ,urhaz 

Kiwfs; (rpWePuf Neha;fspd; Nky; F kw;Wk; AI vd;gtw;wpd; jhf;fk; njhlh;ghd 
tpNrl nraw;wpl;lk;. 

 
J. mfpythrd;> D. mYj;gj;jngz;b> D. jh;ktpf;uk> U.W. gpujPg;> S.M. thrdh> K.T. 

tp[auj;d> J. gz;lhu. 
 

xsp ,urhaz nraw;wpl;lk;> IFS> fz;b. 
 
Nehf;fk; 
   

1. mDuhjGu khtl;lj;jpy; jpBh; rpWePuf ghjpg;Gld; njhlh;Gila FbePhpy; GNshiul; 
kw;Wk; rpy njhpT nra;ag;gl;l cNyhf mad;fspd; nrwptpid (Al+3, Cd+2, Pb+2, 

Ca+2, Mg+2) fz;lwpjy;. 
2.  rpWePuf ghjpg;gpd; (uh[ul;l rpWePuf Neha;) Nky; AIF gjhh;j;jq;fspd; jhf;fj;ij 

fz;lwpjy;.  
3. FbePhpy; cs;s GNshiul; nrwptpid WHO fl;Lg;ghl;L Kiwfis Fiwg;gjw;F xU 

jpwikahd nghUshjhu hPjpapy; rhj;jpakhd Kiwia mgptpUj;jp nra;jy;.  
 
 
KbTfs;  
  
uh[ul;l gpuNjrj;jpd; ePh;j;jukhdJ gFg;gha;T nra;ag;gl;Lf; nfhz;bUf;fpwJ mj;Jld; Gs;sp 
tpgu NtiyfSk; eil ngw;WtUfpwd;wd. Gs;sptpgug; gFg;gha;tpd; mbg;gilapy; xU 
tpyq;Ff;fhd khjphpg; ghpNrhjid Muk;gpf;fg;gl;Ls;sJ. tpyq;F njhlh;ghd khjphpg; 
ghpNrhjid Kbtile;jJk; KbTfs; ntsptplg;gLk.  
 
kdpj ts mgptpUj;jp   
 
J. mfpythrd; eNdh tpQ;QhdKk; eNdh njhopy; El;gKk; njhlh;ghd M.Sc I epiwT 
nra;Js;shh;.  
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7.1.5 ntg;g kpdrf;jpg; gpwg;ghf;fy; 
 

Ma;T jiyik:- fyhepjp N. D. Rgrpq;f (rpNu\;l Ma;thsu;) 
 
nraw;jpl;l tpguzk; 
 
Kd;ndhU nghOJk; ,y;yhjthW jw;NghJ cynfq;fpYk; tpQ;Qhdpfs; rf;jp njhlu;ghd 
Ma;Tfs; Nkw;nfhz;L tUfpd;wdu;. rf;jpg;gpuptpYs;s tpQ;Qhdpfs; Gjpa rf;jp %yq;fisf; 
fz;Lgpbg;gjpYk; my;yJ Gjpa njhopy;El;gk; %yk; rf;fjpg;ghtidf;Fupa nraw;jpwid 
mjpfupj;jy; njhlu;ghfTk; jkJ ftdj;ij jpUg;gpAs;sdu;. 
 
tpQ;Qhdj;jpd; mbg;gilapy; rf;jp flj;jy;fs; 100% tpidj;jpwDilajhf ,Ug;gjpy;iy 
Vnddpy; rf;jpahdJ gbg;gbahf ntg;gkhf ,of;fg;gLfpwJ. ngUk;ghyhd rf;jp flj;jy;fspd; 
NghJ 50% w;F Nkw;gl;l rf;jp R+oYf;F ,of;fg;gLfpwJ. 
  
kpd;rhukhdJ cyfpd; kpfg;ngupa rf;jpg;gpupthf fhzg;gLfpwJ. cyfshtpa uPjpapy; 87% 
kpd;rhukhdJ ntg;g rf;jp Miyfspd; %yk; ngw;Nwhypa my;yJ mZ fU vupnghUisNa 
vupg;gjd; %yk; ngwg;gLk;ntg;grf;jpapypUe;J cw;gj;jp nra;ag;gLfpwJ. mLj;jjhf 
Nghf;Ftuj;Jg; gpupit vLj;Jf; nfhz;lhy; mJ Kw;WKOjhf mjhtJ 100% ngw;Nwhypa 
vupnghUis vupg;gjpdpNyNa jq;fpAs;sJ. ,Jtiu rf;jpj;Njitapd; kpfr; rpwpa gFjpNa 
GJg;gpf;fg;glf;$ba rf;jp %yq;fspypUe;J ghtpf;fg;gLfpwJ. 
 
ntg;grf;jpia kpd;rf;jpahfNth nghwpKiwr; rf;jpahfNth ghuk;gupa Kiw%yk; khw;Wjypd; 
kpfg;ngupa gpujp$yk; vd;dntdpy; gpwg;gpf;fg;gLk; ntg;grf;jpapd; xU rpwpa gFjpNa 
cz;ikapy; me; Nehf;fj;jpw;fhf ghtpf;fg;gl 
KbAk;. (kpd;rhuk; gpwg;gpj;jy; my;yJ 
,ae;jpuq;fis mirj;jy;) kpFjp ngUk;gFjp 
R+oYf;F tpLtpf;fg;gLfpwJ. mJ Vnddpy; 
ePuhtp ,ae;jpuNkh my;yJ cl;gFjpapy; 
neUf;fg;gLk; ,ae;jpuNkh (Internal combustion) 
 
xU Fwpg;gpl;l ntg;gepiyf;F NkNyNa 
ghtpf;fg;gl KbAk;. ,J jtpu ghuk;gupa 
Kiwapy; gy;NtWgl;l rf;jpf; flj;jy;fs; 
,lk;ngWfpd;wd. cjhuzkhf epyf;fupia 
ghtpf;Fk; kpd;gpwg;ghf;fpapy; gpd;tUk; 
rf;jpf;flj;jy; ,lk; ngWfpwJ. 
 
epyf;fupapd; ,urhad rf;jp – ntg;grf;jp – ePu; 
%yf;$Wfspd; ,af;frf;jp – Turbine fspd; 
nghwpKiw rf;jp – gpwg;ghf;fpapd; nghwpKiw 
rf;jp – kpd;rhuk;   
 
KO cz;ik rf;jpapd; 25% Fiwthd rf;jp kl;LNk gaDs;s Kiwapy; ghtpf;fg;gLk; 
mNjNtis kpFjp rf;jpahdJ tiuglj;jpy; fhl;lg;gl;lthW ntg;gkhf ,of;fg;gLfpwJ.  
,t;thW vk;khy; jtWjyhfNth my;yJ jhdhfNth ntg;gkhf ,of;fg;gLk; ,r; rf;jpapd; xU 
rpW gFjpiaNaDk; kPsg;ghtpg;gjw;F xU Kiw my;yJ njhFjp ,Uf;Fkhdhy; 
,of;fg;gltpUf;Fk; ghupastpyhd rf;jpia Nrkpj;Jf; nfhs;syhk;. (Co-generation) xNu 
Neuj;jpy; gpwg;gpj;jyhdJ rf;jp Ma;Tfspy; xU R+lhd jiyg;ghf cs;sJ. Vnddpy; ,J 
jw;NghJ ,Uf;Fk; rf;jpf; gpwg;ghf;Fk; Kiwapy; xl;Lnkhj;jkhd nraw;jpwid mjpfupf;fpd;wJ. 
NkYk; xU mad tya ehlhf ehk; ngUkstpyhd R+upa ntg;gj;ij ngWfpd;Nwhk;. ,t; 
ntg;gkhdJ NeubahfNt kpd;rf;jpahf khw;wg;gl KbAkhdhy; ,t; R+upa ntg;gj;ij vkJ 
kpd;rf;jp Njitf;fhf ngw;Wg; ghtid nra;a KbAk;. 
  
ntg;g kpd;rf;jp nraw;jpl;lkhdJ ntg;g kpd; tpisit ghtpj;J ntg;g rf;jpapypUe;J 
Neubahf kpd;rhuj;ij gpwg;gpf;ff;$ba nghUl;fs; kw;Wk; cgfuzq;fis tpUj;jp nra;a 
cs;sJ.   
 
xU ntg;g kpd;rf;jp cgfuzkhdJ xU rf;jp khw;Wj; njhFjpahFk;. ,J ntg;g rf;jpia 
kpd; rf;jpahf khw;WfpwJ. ,t;thwhd cgfuzkhdJ nghJthf ntg;g kpd; gpwg;ghf;fp (TEG) 
vd miof;fg;gLfpwJ. ,jd;%yk; njupag;gLj;jg;gLtJ vd;dntdpy; xU nfhs;sstpahdJ 
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xU Fwpg;gpl;l ntg;g epiy tpj;jpahrj;ij milAk; NghJ nfhs;sstpapd; Clhf 
,yj;jpud;fspd; Xl;lk; ,Uf;Fk;. ,t; ,yj;jpud;fis xU ntspg;Gwr;Rw;wpd; Clhf 
ghtidf;Fupa kpd;rhukhf khw;Wtjw;fhf ntt;NtW nghUl;fisf; nfhz;l ,uz;L re;jpfis 
cUthf;Fjy; ,uz;L re;jpfSf;FkpilNa ntg;gepiy tpj;jpahrj;jijg; NgZjy; vd;gd 
kpfTk; Njitg;gLfpwJ. ,k;Kiw %yk; kpd;rhuj;ij gpwg;gpj;jyhdJ feebeek tpisT 
vdg;gLfpwJ.   
 
Kf;fpakhf ve;j xU TEG ck; ntg;gre;jp kw;Wk; Fspu;re;jp vd;gtw;iw nfhz;bUf;f 
Ntz;Lk;. rpy Ntisfspy; ,it “ntg;g ,izapfs;” (Themo couples) vd miof;fg;gLk;. 
cw;gj;jp; nra;ag;gLk; Nthy;w; msthdJ ntg;g ,izapfspd; gUkd; kw;Wk; TEG f;fspd; 
gUkd; vd;gtw;wpy; jq;ftpy;iy. vdpDk; ,Uf;Fk; njhopy;El;gj;jpd; %yk; Fwpg;gpl;lsT 
vy;iyg;gLj;jg;gl;Ls;sJ. xU TE njhFjpapy; ghtpf;fg;gLk; gjhu;j;jj;ij jtpu xU 
nghUj;jkhd ,ioa mikg;ig mgptpUj;jp nra;jyhdJ TE njhFjpapd; tpidj;jpwid 
mjpfupf;fr; nra;a KbAk;. eNdh njhopy;El;gk; kw;Wk; jhNd nghUe;Jk; njhopy;El;gk; (self 
assembly technique) vd;gtw;wpd; $l;bizTld; kpfTk; tpidj;jpwdhd arrays I cw;gj;jp 
nra;af; $bajhf ,Uf;Fk;. mj;Jld; IFS MdJ ,yq;ifapy; ntg;g kpd;rf;jp Ma;tpd; 
Kd;NdhbahfTk; mikAk;.  
 
jw;NghJ cldbahf fpilf;ff;$ba gjhu;j;jq;fisg; ghtpj;J Muk;gfl;l Ntiyfs; 
eilngw;W tUfpd;wd. TE apd; ntspaPLfspy; ngsjPff; fhuzpfspd; tpisTfis 
guprPypg;gjw;fhf TEG f;fspd; mbg;gil modules fs; cw;gj;jp nra;ag;gl;Ls;sd.  
 

 
,Wjpahd TE apd; ntspaPl;bd; Nky; %yfq;fspd; jsj;jpdhy; Vw;gLj;jg;gLk; tpisit 
guprPypg;gjw;fhf IFS ,y; cw;gj;jp nra;ag;gl;l TEG f;fspd; xU njhFjp 
 
vjpu;ghu;f;fg;gl;l ntspaPLfs;:-  
 

 ,yq;ifapy; jw;NghJ Njitg;gLfpd;w Ma;Tg;gug;ig mwpKfk; nra;jYk; Muk;gpj;J 
itj;jYk;. 

 ,yq;ifapy; ntg;g kpd;dpapy; kw;Wk; mjd; gpuNahfk; vd;git njhlu;ghd tpUg;gk; 
kw;Wk; tpopg;Gzu;T vd;gtw;iw Vw;gLj;jy;. 

 TE rf;jp ntspaPl;bd; Nky; ntt;NtWgl;l fhuzpfs; kw;Wk; %yfq;fspd; geometry 
vd;gtw;iw tpsq;fpf; nfhs;Sjy; kw;Wk; ghuk;gupakw;w nghUj;Jjy; Kiwiag; 
ghtpj;J kpfTk; jpwikahd TE modules tpUj;jp nra;jy; 

 tpiy Fiwe;j fpilf;ff;$ba (affordable) kw;Wk; eilKiwr; rhj;jpaKs;s 
cs;ehl;bNyNa fhzg;gLfpd;w ve;jnthU tPzhf;fg;glf;$ba rf;jp %yfq;fspd; %yk; 
nraw;glf;$ba TE modules I mgptpUj;jp nra;jy; (c+k;:- R+upa rf;jp> rikay; 
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my;yJ njhopw;rhiyfspy; ,Ue;J ntspNaWk; fopT ntg;gk;> cop> cyu;fisfs;> 
itf;Nfhy; vd;gtw;iw vupg;gjd; %yk; ntsptplg;gLk; ntg;gk;) 

 cs;@u; njhopw;rhiyfspNyNa Fiwe;j nrytpy; TEG myFfis cw;gj;jp nra;Ak; 
rhj;jpak; gw;wp Ma;T nra;jy;  

 
7.1.5.1. ntg;g kpd;rf;jpg; gpwg;ghf;fk; 

 
N. D. Rgrpq;f> N. B. R+upauha;r;rp> T. B. epky;rpwp 

 
mwpKfk; 
  
rf;jpg;grpAs;s cyfpy;> tpidj;jpwDila rf;jpj; njhopy;El;gq;fis mgptpUj;jp nra;jy;> 
Gjpa rf;jp cw;gj;jp nra;Ak; toptiffis fz;Lgpbj;jy; vd;gd kpfTk; Kf;fpakhditahf 
fhzg;gLfpwJ. xU ntg;gepiy NtWghl;il Ngz KbAkhdhy; ve;jnthU fpilf;ff;$ba 
ntg;g %yq;fspypUe;Jk; ntg;g kpd; gpwg;ghf;fpfspdhy; (TEGs) kpd;rhuj;ij gpwg;gpf;f KbAk;. 
TEG f;fspd; jw;Nghija njhFjpapYk; xNu Neuj;jpy; gpwg;gpj;jy; vDk; Nfhl;ghl;bidg; 
ghtpj;J mjd; xl;Lnkhj;j tpidj;jpwid nkU$l;l KbAk;. ,Jtiu ,yq;ifapy; rupahd 
Kiwapy; mgptpUj;jp milahj Muha;r;rpg;gFjpia ehk; jw;Nghija Njitf;Nfw;g rupahd 
Neuj;jpy; mwpKfg;gLj;jpAs;Nshk;.  
 
xU flj;jpapy; ntg;gepiy NtWghL/ tpj;jpahrk; fhzg;gLnkdpy; mf;flj;jpapd; Clhf 
,yj;jpud;fspd; efu;T fhzg;gLk; vd;gJ njupe;jNj. ,e;j ,yj;jpud;fis xU ntspr;Rw;wpd; 
%yk; kpfTk; ghtidf;Fupa kpd;rhukhf khw;Wtjw;F ntt;NtW nghUl;fshyhd ,uz;L 
re;jpfis cUthf;FjYk; mr; re;jpfSf;fpilapy; ntg;gepiy tpj;jpahrj;ijg; NgZjYk; 
mtrpakhFk;. ,t;thwhd topKiw %yk; kpd;rhuj;ijg; gpwg;gpj;jyhdJ “rPngf; tpisT” 
(seebeck effect) vdg;gLfpwJ. xU ey;y ntg;g kpd; nghUshdJ mjpf Nthy;w; msit 
gpwg;gpf;ff;$bajhf ,Ug;gjw;F ngupa seebeck khwpyp> Fiwe;j kpd; jil kw;Wk; Fiwe;j 
ntg;gf; flj;Jk; ,ay;G vd;gtw;iw nfhz;bUf;f Ntz;Lk;. 
 
,yf;Ffs; 
 
R+uparf;jp kw;Wk; fopT ntg;gk; vd;gtw;iwg; ghtpj;J kpd;rhuj;ijg; gpwg;gpf;ff;$ba nryT 
Fiwe;j TEG f;fis mwpKfg;gLj;jNt ehk; Kay;fpNwhk;. TEG f;fs; ve;jnthU 
fpilf;ff;$ba ,ytr ntg;g %yq;fisAk; ghtpj;J kpd;rhuj;ij mNj Neuj;jpy; 
gpwg;gpf;ff;$bajhf ,Ug;gjdhy; mjd; nraw;jpwd; vdg;gLtJ xU Kf;fpakhd xd;wy;y. 
ntspaPLfspd; Nky; ngsjPf fhuzpfs; tupir tbtikg;G> jukhd fl;Lkhdk; vd;gtw;wpd; 
jhf;fk; vd;gJ ,r; nraw;jpl;lj;jpd; Kjy; mtj;ijapy; Muhag;gl cs;sJ.  
 
gupNrhjidfSk; KbTfSk; 
  
re;jjpfspy; ghtpf;fg;gLk; tau;fspd; ePsk; kw;Wk; FWf;F ntl;L ePsk; Nghd;w rpy 
ngsjPff;fhuzpfspd; NtWghLfshy; Vw;gLk; jhf;fk;> xU module w;F Njitg;gLk; njhlu; 
,izg;Gf;fspd; vz;zpf;if> ntg;gepiy tPr;R> njhopw;ghl;L kw;Wk; njhopw;ghlw;w 
Fspu;tpj;jy; vd;gd njhlu;ghf Muha;e;J tUfpNwhk;. rpy fhuzpfSf;fhd kpfr; rpwe;j 
ngWkjpfs; jPu;khdpf;fg;gl;Ls;sJ. cU 1 & 2 ,y; fhl;lg;gl;Ls;sthW tpidj;jpwDila 
ntspaPlhdJ re;jp NtWgLj;jg;gLk; msTld; mjpfupj;Jr; nry;fpwJ.         

 
 
 
 
 
 
 
 
 
 
 
 

 
 
cU 1:-  
Nthw;wsT ntspaPL vjpu; Fspu; kw;Wk; 
ntg;g re;jpfspd; NtWghl;L tiughdJ 
re;jp NtWgLj;jYld; ntspaPL 
mjpfupj;Jr; nry;Yk; Nghf;iff; 
fhl;LfpwJ.  

 

cU 2:- 
ju;f;fuPjpahd fw;if vjpu; 
nrad;Kiw uPjpahd module fspd; 
ntspaPLfis xg;gpLjy; (subasinghe 
at al. 2011) 
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7.2 nraw;ifr; rf;jp kw;Wk; gpuNahf ,yj;jpudpay 
;  

%is fzzp ,ilKfk; kw;Wk; rpq;fs nkhopia mbg;gilahff; nfhz;l nraw;if 
Gj;jprhypj;jdk;. 
 
Ma;Tj; jyik: Nguhrphpah; mrphp ehzaf;fhu (Ma;T Nguhrphpah;) 
 
nraw;wpl;l tpguk;  
 
rpy Ntisfspy; xU Neubahd eLepiy ,ilKfk; vd miof;fg;gLk; xU %is-fzzp 
,ilKfk; (BCI) vdg;gLtJ xU %isf;Fk; xU fzzpf;Fk; ,ilapyhd njhopy;El;gtpay; 
hPjpahd ,ilKfkhFk;. ,J xU kpd;> fhe;jk>; FUjp> ,af;f%is rkpr;iQfis ghtpj;J 
ntspg;Gw nghwpfshd Mopfs; rf;fu ehw;fhypfs; fzzpfs; my;yJ euk;gpay; nraw;if 
cWg;Gf;fis fl;Lg;gLj;jf; $ba njhFjpahFk;. BCI njhFjpfshdit Fwpg;ghf gf;fthjk;> 
Ks;se;jz;L njhlh;ghd Neha;fs; jiyapy; Vw;gLk; fl;bfs; euk;Gj;njhFjpapy; Vw;gLk; 
ghjpg;Gf;fs; vd;gtw;why; mtjpAWk; Nehahsh;fSf;F kpfTk; ngWkjp tha;e;j xd;whf 
,Uf;fpwJ.  
 
%is – fzzp ,ilKf nraw;wpl;lkhdJ kdpj %isf;Fk; fzzpf;FkpilNa njhlh;ghly; 
,izg;ig toq;ff;$ba mjpf tpidj;jpwid cilankd;nghUs; kw;Wk; td;nghUs; 
njhFjpia fl;bnaOg;Gjiy Nehf;fhf nfhz;Ls;sJ. mt;thwhd xU njhFjpia ghtpj;J 
xU kdpjd; ve;jnthU cgfuzj;ijAk; fl;Lg;gLj;jNth my;yJ ntspg;Gw cyFld; 
ve;jnthU ngsjpf hPjpahd <LghLfSkpd;wp jdJ Ra rpe;jidfis khj;jpuk; ghtpj;J 
njhlh;Gfis Vw;gLj;jNth KbAk;. ,e;j topapy; kpfTk; mq;ftPdkhdth;fs; rf;fuehl;fhypfs; 
njhiyf;fhl;rpfs; vd;gtw;iw fl;Lg;gLj;jTk; jdJ jha; nkhopapy; fzzpf;Fuy; %yk; 
njhlh;ghliy Vw;gLj;jTk; KbAk;. rhjhuz kdpj %isapd; rpy nraw;ghLfs; mDNrgj; 
njhopw;ghLfs; kpd;fhe;j rkpf;iQfs; Ngd;w gy;NWgl;l tpisTfis gpwg;gpf;fpd;wd. ,it 
kpfg; nghUj;jkhd Gyd;fshy; milahsk; fhzg;gl KbAk; mj;Jld; BCI njhFjpia 
fl;Lg;gLj;jTk; ghtpf;f KbAk; cjhuzkhf %isj; njhopw;ghLfs; fhe;j Gyd;fis 
cw;gj;jp nra;a KbAk;. ,it Magneto encephalograhy (MEG) I ghtpj;J milahsk; 
fhzg;gl KbAk; rpy %isj; njhopw;ghLfs; kpd; rkpiQfis cUthf;fyhk; ,it 
kz;ilNahl;L kpd; %is tiuglk; (EEG)my;yJ Nfhl;bfy; Nkw;gug;G my;yJ %is kpd; 
cortico tiuglj;jpw;fpilapy; (ECoG) milahsk; fhzg;gl KbAk;. NtW tpisTfis 
milahsk; fhz;gjw;fhf  Njitg;gLk; MEG kpfTk; fl;Lg;glhjsT nryT $bajhf 
,Ug;gjdhy; EEG kw;Wk; ECoG Mfpad kpfTk; gpugykile;Js;sd.  
   
 
 
 
 
 
 
 

 
 
 
 

%is – kpd;rkpf;iQ – cUg;nghUf;fp – njhlh;Kiw – fzdp 
  
  
MEG my;yJ njhopw;ghl;L fhe;j xyp miy mjph;T cUtg;gl ,ae;jpuj;Jld; xg;gpLifapy; 
EEG njhFjp kpfTk; tpiy Fiwe;jjhf ,Ug;gpDk; ,yq;if kf;fisg; ngWj;jstpy; 
,d;dKk; mJ nryT $bajhf fUjg;gLtjhy; nrhe;jkhf mth;fshy; xU EEG 
cgfuzj;ij itj;jpUf;f Kbatpy;iy ,jdhy; ,r; nraw;wpl;lj;jpd; xU Kf;fpa Nehf;fkhf 
BCI w;F Njitg;gLfpd;w nryT Fiwe;j td; nghUs; kw;Wk; nkd; nghUis tbtikj;J  
tpUj;jp nra;jy; vd;gjhf ,Uf;fpwJ. ,yq;ifapy; ngsjpf hPjpahf kpfTk; mq;ftPdkhd 
kf;fs; ghtpf;ff; $ba tifapy; xU cz;ikf; fhy BCI njhFjpia mgptpUj;jp nra;jy; 
vd;gJ ,r; nraw;wpl;lj;jpd; ,d;ndhU ,yf;fhf cs;sJ. ,J EEG rkpQ;iQfspypUe;J 
tUk; rpe;jidfis gphpj;njLf;ff;$ba kw;Wk; mr; rpe;jidfSf;F Vw;g njhopw;glf; $ba 
njhopy; El;gj;ij tpUj;jp nra;jy; vd;gtw;iw cs;slf;fpAs;sJ.  
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Ngr;rhw;wy; mw;w jdpegh;fSf;F nghJkf;fSld; njhlh;ghliy Nkw;nfhs;s 
tpidj;jpwDila njhlh;ghly; topKiwnahd;W Njitg;gLfpwJ. ,t; Ma;tpy; 
mq;ftPdh;fsplkpUe;J ngwg;gLk; cs;sPLfSf;F Vw;whw;Nghy rpq;fs nkhop %ykhd Ngr;ir 
ntspaplf;$ba rpq;fsg; Ngr;R xUq;fpidg;ghf;fpia ehq;fs; tpUj;jp nra;Jnfhz;Ls;Nshk;. 
xU mq;ftPdkhd kdpjd; ghtpf;ff; $ba iffs; Gaq;fs; xUtpirg;gyif my;yJ xU 
kpd;fhe;jf;ifAiw vd;git cs;sPLfis toq;Fk; cgfuzq;fshf ghtpf;fg;gl KbAk;. 
Mdhy; Ngr;rhw;wiy ,oe;Js;s> if kw;Wk; Gaq;fspd; jirf;fl;Lg;ghl;il 
,oe;Js;sth;fSf;F mth;fspd; clypy; ve;jnthU ghfj;jpYk; njhopw;gLk; jir 
,yj;jpudpay; ikNafpuhg;gp (EMG) apd; %yk; cw;gj;jp nra;ag;gLk; kpd; rkpiQfis 
ghtpj;J xU Ngr;Rj; njhFjpia gad;gLj;jf; $bajhf ,Uf;Fk;. ,Wjpahf ehq;fs; ,j; 
njhFjpia Ez;fl;Lg;gLj;jpfis ghtpj;J vLj;Jr; nry;yf; $ba rpq;fsg; Ngr;ir njhFf;Fk; 
fUtpahf nkU$l;l ek;GfpNwhk;.  
 
  
 

7.2.1 %isf; fzzp ,ilKfk;  
 
 
mwpKfk;  
 
BCI Ma;Tf; FOthdJ gf;fthjj;jhy; ghjpf;fg;gl;l kf;fs; ghtpf;ff; $ba vyf;Nuh 
vd;;rgNyh fpuhgpia (EEG) mbg;gilahf nfhz;l BCI njhFjpia fl;likg;gijNa 
gpujhdkhd Nehf;fhf nfhz;Ls;sJ. EEG cgfuzkhdJ toikahf tpiy $bajhf 
,Ug;gjhy; ,r;nraw;wpl;lj;jpd; ,d;ndhU ,yf;F BCI w;F Njitg;gLfpd;w nryT Fiwe;j 
nkd; kw;Wk; td; nghUl;fis tbtikg;gJk; tpUj;jp nra;tJkhFk;. ,r; nraw;wpl;lj;jpd; 
kw;nwhU ,yf;F ,yq;ifapd; kpfTk; ghuJhukhf ngsjpf mq;ftPdkhd kf;fs; ghtpf;ff; 
$ba rhpahd Neu BCI njhFjpnahd;iw mgptpUj;jp nra;jyhFk;. ,J EEG 
rkpQ;iQfspypUe;J rpe;jidfis gphpj;njLf;ff; $ba Gjpa njhopy;El;gj;ij mgptpUj;jp 
nra;jy; kw;Wk; mr;rpe;jidfSf;Nfw;g njhopw;ghL vd;gtw;iw cs;slf;FfpwJ. BCI Muhl;rp 
kw;Wk; mgptpUj;jp Ntiyfs; fle;j ,uz;L tUlq;fshf ,uz;L gpujhd ,lq;fspy; eil 
ngw;W tUfpwJ.   
 
Nehf;fk; kw;Wk; ,yf;F   
 
1. jdpahl;fsplkpUe;J rpe;jidfis ,dq;fhzf;$ba Gjpa Kiwfs; kw;Wk; nkd; nghUs; 

njhFjpia tpUj;jp nra;jYk; mt;thW ,dq;fhzg; gl;l rpe;jidfSf;Nfw;g 
Gwf;fUtpfis fl;Lg;gLj;JjYk; ,J BCI njhFjpAld; kpfTk; ,aw;ifahfTk; 
kpfr;rhpahfTk; ghtpf;ff;$ba Gjpa kdNtiy xd;iw fz;L gpbj;jiyAk; 
cs;slf;FfpwJ. 

2. EEG gutyhf;fpfs;> gjpT nra;Ak; kpd; Kidfs; vd;gtw;iw cs;slf;fpa nryT 
Fiwe;j BCI td; nghUis tbtikj;jYk; eph;khdpj;jYk;.  

 
KbTfs;  
 
nraw;wpl;lj;jpd; KjyhtJ mtj;ijapy; vkJ BCI njhFjpAld; tpidj;jpwDld; 
ghtpf;fg;glf;$ba Gjpa kdNtiyia fz;Lgpbg;gjpy; ehq;fs; ftdk; nrYj;jpapUe;Njhk;. BCI 
njhFjpapdhy; kpfr;rhpahf milahsk; fhzf;$ba kw;Wk; ,aw;ifahf nraw;glf; $ba xU 
Gjpa njhFjp kdNtiy MdJ milahsk; fhzg;gl;lJ. ,t; Gjpa njhFjp mental 
task MdJ fw;gid mk;G mirT (imaginary arrow movement) vd ngahplg;gl;Ls;sJ. ,t; 
Gjpa kdNtiyapd; nraw;wpwdhdJ ghprPypf;fg;gl;L ,J kpfTk; nghUj;jkhdJ vd;gJk; 
fz;lwpag;gl;Ls;sJ.  
 
,uz;lhtJ mtj;ijapy; njhiyf;fhl;rpia fl;Lg;gLj;jf;$ba miw ntspr;rj;ij 
rPh;nra;af;$ba kw;Wk; rpq;fs fzzp Ngr;rpd; %yk; njhlh;ghliy Vw;gLj;jf; $ba xU 
cz;ikahd Neu %is fzzp njhFjpia (Real Time Brain Computer System) eph;khdpg;gjpy; 
ftdk; nrYj;jpapUe;Njhk;. Kjyhtjhf   fle;j Mz;L vkJ Ma;T $lj;jpy; 
eph;khdpf;fg;gl;l nryT Fiwe;j vl;L topAila EEG/EOG(Eleetrooculogram) 
EMG(myf;NuhikNahfpuhk;) gutyhf;fp vd;gd cz;ik Neu%is fzzpj; njhFjpf;F 
ghtpf;ff; $bajhf khw;wk; nra;ag;gl;ld. gpd;dh; ,g; gutyhf;fpapypUe;J tUk; EEG,EMG 
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kw;Wk; EOG rkpiQfs; gjpT nra;af;$ba Kw;W KOjhd nkd; nghUs; nghjpnahd;W 
tpUj;jp nra;ag;gl;lJ NkYk; cz;ik Neuj;njhFjpapd; ghlq;fspypUe;J tUk; rkpr;iQfis 
Vw;Wf; nfhs;Sjy; kw;Wk; tifg;gLj;Jjy; vd;gtw;wpw;fhf XU EEG I mbg;gilahf 
nfhz;l %isf; fzzp ,ilKfj; njhFjpahdJ (GENIE)fl;likf;fg;gl;lJ. 
,j;njhFjpahdJ ehd;F EEG topfs; kl;LNk ghtpf;fpwJ 90% w;F Nkw;gl;l ghuJhukhd 
gf;fthj Nehahspfspdhy; fz; mirit Vw;gLj;jf;$bajhf ,Ug;gjdhy; rpwpa fz; 
mirTfSf;F Vw;whw; Nghy EOG apDhlhf fl;lisfis Vw;Wf;nfhs;sf; $ba Nkyjpf 
trjpfs; BCI njhFjpapy; ,izf;fg;gl;bUf;fpd;wd. fzzpapypUe;J njhiyf;fhl;rp 
xspål;Ljy; kw;Wk; kw;wa cgfuzq;fis fl;Lg;gLj;Jtjw;F xU Gjpa td; nghUs; 
(jhdpaq;fp) njhFjp tpUj;jp nra;ag;gl;Ls;sJ.  
 

Research Assistants: D. Wijethunga,  Z. Sakkaff 
 

 
 

 
7.2.2 rpq;fs nkhopia mbg;gilahf nfhz;l nraw;if Gj;jprhJh;ak;.  

 
tpguk;  
 
tha; NgrKbahj FiwghL cs;sth;fs; (PSD) rkpr;iQfis tpsf;fpf;nfhs;s Kbahj, 
tpsq;fpf;nfhs;s$ba kf;fSld; kpfr; rpwe;j njhlh;ghliy Vw;gLj;jpf; nfhs;sNtz;ba 
Njit cs;sJ MfNt ,t;thwhd FiwghLilath;fs; mth;fsplkpUe;J ngwg;gLk; 
cs;sPl;bdbg;gilapy; rpq;fs nkhopapd; Ngr;ir ntspg;gLj;jf; $ba vLj;Jr;nry;yf; $ba 
,yj;jpudpay; njhFjp xd;iw itj;jpUj;jy; gaDilajhFk; xU Ngr;Rf; FiwghLilath; 
xU tpirg;gyifiaNa my;yJ ifAiw Nghd;w cgfuzj;ijNah ghtpf;ff;$batuhf 
,Ug;gpd; tpirg;gyif my;yJ ,yj;jpudpay; ifAiwAld; $ba njhFjp 
nghUj;jkhdjhftpUf;Fk; Ngr;rhw;wYld; if kw;Wk; Gaq;fspd; jirf;fl;Lg; ghl;il 
,oe;jtuhapd; mtuJ clypd; vg;ghfj;jpyhtJ fhzg;gLk; njhopw;gLk; jirfspypUe;J 
cw;gj;jp nra;ag;gLk; EMG rkpiQfs; cs;sPLfshf ghtpf;fg;glyhk;.  
 
Nehf;fk; kw;Wk; ,yf;F  
  
,r; nraw;wpl;lj;jpy; ehq;fs; xU mq;ftPdkhd kdpjdplkpUe;J ngwg;gLk; cs;sPLfspd; 
mbg;gilapy; rpq;fsg; Ngr;ir cw;gj;jp nra;Ak; Ez;fl;Lg;gLj;jpfis mbg;gilahf nfhz;l 
cld; nfhz;L nry;yf;$ba ,yj;jpudpay; Ngr;Rj; njhFjpia tpUj;jp nra;J 
nfhz;bUf;fpNwhk;. iffisNah Gaq;fisNah ghtpf;ff; $ba mq;ftPdh;fSf;F xU 
tpirg;gyifNah my;yJ ,yj;jpudpay; ifAiwNah cs;sPL toq;Fk; cgfuzkhf 
toq;fg;gl;lJ Ngr;rhw;wy; kw;Wk; if kw;Wk; Gaq;fspd; jirf;fl;Lg;ghl;il ,oe;jtUf;F 
mtUila clypd; vg;ghfj;jpyhtJ fhzg;gLk; njhopw;gLk; jirapypUe;J cw;gj;jp 
nra;ag;gLk; EMG rkpf;iQfs; cs;sPLfshf ghtpf;fg;glyhk;.  
 
KbTfs;  
 
rpq;fs mhpr;Rtbia ghtpj;J rpq;fs Ngr;R jfty; njhFjp mgptpUj;jp nra;ag;gl;lJ 
mj;Jld; rpq;fs vOj;Jf;fis Ngr;rhf khw;wf; $ba fzzp nkd; nghUs; tpUj;jp 
nra;ag;gl;lJ. Ngr;R cgfuzkhf kl;Lky;yhJ ve;jnthU gy; Clhf njhFjpf;Fk; ghtpf;ff; 
$ba tifapy; xU ,yj;jpudpay; ifAiw tbtikg;G nra;ag;gl;L eph;khdpf;fg;gl;lJ. 
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jirfspd; rpwpa mirTfspdhy; toq;fg;gLk; jfty;fis khw;wf;$ba EMG gutyhf;fpahdJ 
tbtikf;fg;gl;L eph;khdpf;fg;gl;lJ. 
  
ijaNghz;fis nfhz;like;j rpq;fs Ngr;R jfty; mbg;gilapd; (data base) gUkid 
Fiwg;gjw;fhf xypadpd; ,ilaPil (phonemes) xd;wpidj;J jukhd rpq;fsg; Ngr;ir 
cw;gj;jp nra;af;$bajhd njhopy;El;gj;ij fz;lwptjw;fhd tphpthd Ma;T 
Nkw;nfhs;sg;gl;lJ. gy;NtW Kiwfs; ghtpf;fg;gl;lUe;jd rpq;fs rj;jq;fis mit 
gpwg;gpf;fg;gLk; ,lj;jpw;Nfw;g tifg;gLj;Jtjw;fhf tha; kw;Wk; fOj;Jg;gFjpia R+oTs;s 
jir mirTfis glg;gpbg;gpw;F cl;gLj;Jtjd; %yk; ,uz;L ghlq;fspypUe;J ngUk; 
vz;zpf;ifahd nrhw;fs; gjpT nra;ag;gl;ld.  
 
Ngr;Rj; njhFjpia mbg;gilahff; nfhz;L fyg;G; xypadpd; ,ilaPL kw;Wk; 
ijaNghd;fis fl;likf;Fk; Gjpa top fz;Lgpbf;fg;gl;Ls;sJ. kiwe;Js;s khh;f;nfht; 
(Markov) Kiwia xd;wpizg;gjd; %yk; ,e;jg; Ngr;Rj; njhFjpahdJ xU rpwpa 
njhiyNgrp-ijaNghz; jfty; mbg;gilia ghtpj;J ,aw;ifahf fzzp %yk; 
gpwg;gpf;fg;gLfpd;w rpq;fs nrhw;fis cw;gj;jp nra;af; $bajfit toq;FfpwJ. jfty; 
mbg;gilapd; fl;LkhdkhdJ G+uzg; gLj;jg;gl;Ls;sJ.  
 
 
kdpjts mgptpUj;jp  
 
M.Sc khztd; :- jpU gpurhj; fUzhrpwp> PGIS  
   Nguhjid gy;fiyf;fofk;.  
M.Phill khztd; :- jpU jk;kpf tp[arpq;f  
   kpd; nghwpapay; Jiw Nguhjid gy;fiyf;fofk;.   
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7.3 Rw;whly; kw;Wk; Gtp tpQ;Qhdk;; 
 

7.3.1.  ,urhad kw;Wk; R+oy; njhFjp khjphpg;gLj;jy 
; 

Ma;T jiyth; :- fyhepjp nkj;jpf tpjhdNf (Ma;thsh;) 
 
Ma;T tpguzk;  
  
,urhad kw;Wk; R+oy; njhFjp khjphpg;gLj;jy; nraw;wpl;lj;jpw;fhd Ma;Tf;FOthdJ 2009k; 
Mz;bd; gpw;gFjpapy; fyhepjp nkj;jpf tpjhdNf apdhy; cUthf;fg;gl;lJ. epyf;fPo; ePuhdJ 
mjpfhpj;J tUk; Nfs;tpf;Fhpa rpwe;j %ykhf ,Ug;gpDk; ,aw;if kw;Wk; kdpjdhy; 
Vw;gLj;jg;gLk; fopTfs;> fhyepiy khw;wk;> fly;kl;l cah;T> Nghd;w fhuzpfspdhy; 
Efh;tpw;F cfe;jjhf ,y;iy. vkJ Ma;Tf;FOthdJ kz;zpd; jpz;k – jput 
,ilKfq;fspy; ,lk;ngWk; ,urhaz nrad;Kiwfis tpsq;fpf; nfhs;Sjy;> epyf;fPo; ePh; 
khriljypd; tifg;gLj;jy;> cth; ePh; cl;GFjy; Ngd;wtw;wpd; Nkyhd nraw;wpl;lq;fspy; 
Ma;Tfis Nkw;nfhz;L tUfpwJ kdpj eyDf;fhd jPh;Tfis fz;lwptjw;fhf ,j; 
njhFjpfs; khjphpg;gLj;jg;gLfpwJ.  
   
Nrh;g;gd;iudpd; ,aw;if fiuT nrad;Kiw rhj;jpakhd er;R %yfq;fs; R+oYf;F frpT.  
   
,r; nraw;wpl;lj;jpd; ,yf;F Nrh;g;gd;iud; kz;zpypUe;J Cr> Ni> kw;Wk; Mn Nghd;w ghu 
cNyhfq;fspd; ,aw;if gphpT nrad; Kiwia tpsq;fpf; nfhs;Sjy; cf;fy;> Mn xf;irl; 
Nghd;w ntt;NtW fhuzpfis mbg;gilahf nfhz;L Cr tpLtpf;fg;gLk; nrad; Kiwia 
fw;Wf; nfhs;tjw;fhf xU khjphp njhFjp ghtpf;fg;gl;lJ Nrh;g;gd;iud; kzypy; fhzg;gLk; 
Ni kw;Wk; Cr vd;gtw;wpd; ,dkhFk; nraw;ghl;il tpsq;fpf; nfhs;tjw;fhf vjph;fhyj;jpy;;; 
Synchroton I mbg;gilahff; nfhz;l cah; Speetroscopic fUtpfs; ghtpf;fg;glTs;sd. 
ntt;NtW fspkz;zpypUe;J Ni mfw;wg;gLk; ,af;ftpay; khjphpahdJ ,r; nraw;wpl;lj;jpd; 
xU gFjpahf fw;iff;Fl;gLj;jg;gl;lJ. 
  
2011 y; rh;tNjr kw;Wk; cs;Sh; khehLfspy; %d;W Ma;Tr; RUf;fq;fs; ntspaplg;gl;Ls;sd. 
Ma;T cjtpahsh; jpUkjp R.M.A.U uh[gf;]> Nguhjidg;gy;fiyf;fofj;jpy; jdJ M.Phil 
gl;lg;gbg;ig Nkw;nfhz;L tUfpwhh;. Rtpldpy; cs;s rh;tNjr tpQ;Qhd epjpaj;jpypUe;J 
kpFjp Ma;it Nkw;nfhs;tjw;fhd Ma;Tf;fhd epjpia ehk; ngw;Ws;Nshk;.  
 
cuq;fs; fhzg;gLk; epiyapy; ney;epyq;fspy; Mrdpf;fpd; Gwj;JwpQ;ry;  
 
ngsjpf - ,urhaz epyikfs; kw;Wk; PH vd;gtw;iw mbg;gilahf nfhz;L ntt;NtW kz; 
tiffspy; Mrpdpf;fpd; tpfpjk; NtWglyhk;. ,jdhy; Nkhrkhd R+oy;fis gpujpepjpj;Jtg; 
gLj;Jk; 1000Mg/Kg epyikfSld; ,yq;ifapd; cyh; kw;Wk; <utyaq;fspypUe;J ngw;Wf; 
nfhs;sg;gl;l vl;L kz; khjphpfs; gpuNahfpf;fg;gl;ld. Nrjd Mrpdpf;fy;fspd; tpfpjj;ij 
mstpLjy; kw;Wk; ntt;NtW ney; epyq;fspy; Mrdpf; Gwj;JwpQ;rypw;fhd rhj;jpaq;fs; 
vd;gtw;iw ghprPypg;gjw;fhf xU epiyapay; milfhj;jy; fw;ifahdJ Nkw;nfhs;sg;gl;lJ.  
   
jpUkjp R.M.A.U. uh[gf;]> jpU. S.S.R.M.D.H.R. tp[aNrfu> jpUkjp. N. tPuhuj;d 
(Ez;Zaphpay; caph;j;njhopEl;g myF) kw;Wk; Nguhrphpah; Y.S.OK(KNU, nfhhpah) - 
,r;nraw;wpl;lj;jpy; Ma;Tf;FOj; jiyth; fyhepjp M. tpjhdNfAld; Ntiy nra;Js;shh;.  
 
ntt;NtW gjhh;j;jq;fspy; GNshiul; Gwj;JwpQ;rypd; ,af;ftpay; khjphp  
 
,r;nraw;wpl;lkhdJ ghpNrhjidfs;> khjphpg;gLj;jy;fs; kw;Wk; Spectroscopic njhopEl;gq;fis 
ghtpj;J GNshiul;il mfw;Wtjw;F cfe;j gjhh;j;jq;fspd; ,ay;Gfis Ma;T nra;J 
tUfpwJ (2010 y; Muk;gpf;fg;gl;lJ). 
  
jpUkjp R.M.A.U. uh[gf;]> S.S.R.M.D.H.R. tp[aNrfu> jpU I.P.L. n[auj;d> jpUkjp 
A.khNjt; (PGIS)> fyhepjp K. kfjd;jpy> jpU. éjuh[P kw;Wk; Nguhrphpah; T. gpujPg; (IIT> 
nrd;id) MfpNahh; Ma;Tfspy; gq;Fgw;wpapUe;jdh;.   
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epy epuTiff;F ghtpf;fg;gLk; fopTfspypUe;J ntspNaWk; jput cw;gj;jpAk; mtw;wpd; 
gazKk; kw;Wk; mjw;fhd ghpfuzKk;.  
epy epuTif fopTfspypUe;J ntspNaWk; jput frpTfspd; ,ay;Gfis mwptjw;fhf fk;nghy 
kw;Wk; nfhfhnfhl jpz;k fopT fplq;Ffspy; fhzg;gLk; kz;zpy; ,t; Ma;thdJ 2010y; 
Nkw;nfhs;sg;gl;lJ. ,lk; rhh;e;j kw;Wk; jw;fhypf khWghlhdit Gtpg; ngsjpf 
njhopEl;gq;fspd; cjtpAld; fUj;jpw; nfhs;sg;gl;Ls;sd. mNj Ntis eNdh nghUl;fs; 
cs;slq;fyhf ntt;NtW nghUl;fis jputf;fopTf;fhd ghpfuzj;jpw;fhf cUthf;fpAk; 
ghPl;rpj;Jk; cs;Nshk;. 
  
jpUkjp B.G.N nrt;te;jp mtuJ M.Phil gl;lj;ij PGIA apy; ngw;Ws;s mNjNtis jpU 
SSRMDHR> PGIS y; M.Phil w;fhf gjpT nra;Js;shh;. cs;ehl;L kw;Wk; rh;tNjr khehLfspy; 
gy Ma;Tr; RUf;fq;fs; tpsf;ff; fhl;rpf;F cl;gLj;jg;gl;Ls;sd. rg;gpufKth 
gy;fiyf;fofj;ij Nrh;e;j ,uz;L gl;l fPo; epiyg;gbg;G khzth;fs; jkJ Muhl;rp 
nraw;wpl;lj;ij Nkw;nfhz;L tUfpd;wdh;.  
 
,ize;j Ma;Tr; nraw;wpl;lq;fs; :-  
 
 nfhhpahtpd; Kangwon Njrpa gy;fiyf;fofj;Jld; ,ize;J cah;ju Spectroscopic 

njhopy; El;gj;ij ghtpj;J cNyhfj;jhy; khrhf;fg;gl;l kz;zpy; kz; milfhj;jy; 
fw;iffs;.  

 SATREPS (epiyNgwhd mgptpUj;jpf;F tpQ;Qhd kw;Wk; njhopy;El;g Muhl;rpf;$l;L) UoP, 
Saitama gy;fiyf;fofk;> UoR – JICA – JST ,yq;ifapd; fopT mfw;Wk; gFjpfspy; 
Nky; Ie;J tUlj;jpw;fhd epjpaspg;G  

 Saitama gy;fiyf;fofk;> ag;ghd :- kz;zpd; ePiuj; jLf;Fk; ,ay;G njhlh;ghd Ma;T 
Ntiy nfhg;gd;Nfad; gy;fiyf;fofk;> nld;khh;f;> Nguhrphpah; gPw;wh; Engesgaard> fyhepjp 
nkj;jpftpjhdNf> Danish gl;lNkw;gbg;G khzth; Fohkpd; MNyhridahsuhf 
Nritahw;wpAs;shh;.  

 Shimane gy;fiyf;fofk;> ag;ghd;> Gwj;JwpQ;rypd; Nky; xU ,iz Ma;T.  
 rh;tNjr ePh; Kfhikj;Jt epWtdk; kw;Wk; aho; gy;fiyf;fofk;> aho;g;ghzk; 

ePh;j;njhFjpapy; iejurd; tuT nryT njhlh;ghd Ma;Tf;fw;if.  
 
Ma;T cjtpahsh;fs; :- I.P.L n[auhjh> R.M.A.U. uh[gf;]> S.S.R.M.D.H.R. tp[aNrfu.  
 
njhz;lh;fs; :- A.M. re;jpuNrd (PGIS)> jp];] vfpypanfhl (,yq;if rg;gpufKth 
gy;fiyf;fofk;). Nrdpah khahfLt (,yq;if rg;gpufKth gy;fiyf;fofk;)> B.G.N. 
nrt;te;jp (PGIA)  
 
,ize;Js;sth;fs; :- Nguhrphpah; Y.S.OK. (Kanewon Njrpa gy;fiyf;fofk;> nfhhpah)  

  Nguhrphpah;  P. Engesgaard> Nguhrphpah; K.H. n[d;rd;>  
  fyhepjp K. Nll;wpf;rd; (nfhg;gd;Nfad; gy;fiyf;fofk;> nld;khh;f;)  
  Nguhrphpah; T. gpujPg; (,e;jpa njhopy;El;g epWtdk;> nrd;id)  
  Nguhrphpah; R. tPuR+hpa> fyhepjp A. gz;lhu> fyhepjp gj;kuh[h (UoP), 

Nguhrphpah; K. fthNkhl;Nlh (irj;jhkh gy;fiyf;fofk;> ag;ghd;).  
fyhepjp fpwp];Njhg;gh Oze(Canterbury> epA+rpyhe;J gy;fiyf;fofk;>)  
fyhepjp N`uj; ke;jphpjpyf (IWMI> ,yq;if)  
fyhepjp T. kpFe;jd; (aho; gy;fiyf;fofk;> ,yq;if)  
jpU. gj;kuh[h (Nguhjidg; gy;fiyf;fofk;> ,yq;if) 
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7.3.1.1 Nrh;g;gd;iudpd; ,aw;ifahd gFg;G njhopy;El;gk;;;:- rhj;jpakhd er;R 
%yfq;fs; R+oYf;F frptiljy;. 

 

A.U. uh[gf;]> M. tpjhdNf> C.OZE> W.M.A.T. gz;lhu> R. tPuR+hpa. 
 
1,urhaz kw;Wk; R+oypay; njhFjp khjphpg;gLj;Jk; Ma;×T nraw;wpl;lk; IFS> fz;b>  2Gtpapay; 
tpQ;Qhd Jiw> CANTEOBURY gy;fiyf;fofk;> ePa+rpyhe;J >3,urhaztpay;Jiw> Nguhjid 

gy;fiyf;fofk;. 
 
,yq;ifapd; Nrh;g;gd;iud; Nghd;w cUkhwpa ghiwfs; Cr>Ni>Co kw;Wk; Fe Nghd;w Ez; 
cNyhfq;fis mjpf nrwptpy; nfhz;Ls;sikapdhy; mtw;wpd; frptpdhy; R+oypay; kw;Wk; 
Rfhjhu gpur;rpidfis cz;Lgz;zf;$ba epyj;jb ePh; khjiljiy Vw;gLj;jf;$ba 
rhj;jpaj;ij nfhz;Ls;sd. ,t; Ma;thdJ (R+oypay; fhuzpfshd PH> ypf;fd;];> 
xl;irl;Lf;fis mbg;gilahf nfhz;L cNyhf tpLtpg;G nrad;Kiwapy; Vw;gLk; khw;wj;ij 
fz;lwptjw;fhf) ghu cNyhfq;fshd Cr> Ni kw;Wk; mn Nghd;wit Nrh;g;gd;iud; kzypUe;J 
,aw;ifahf tpLtpf;fg;gLk; nrad;Kiwia tpsq;fpf; nfhs;tjw;fhf Nkw;nfhs;sg;gl;lJ. 
 
,yq;ifapd; Nrh;g;gd;iud; gbTfis R+oTs;s fpzWfspy; Ni kw;Wk; mn Mfpait 
mjpfsT fhzg;gLtJ mtjhdpf;fg;gl;Ls;sJ. mNj Nghy; Nrh;g;gd;iud; kz;zhdJ Ni 
kw;Wk; mn vd;gtw;iw caphpay; hPjpahf Vw;Wf;nfhs;sf;$ba kw;Wk; gupkhw;wj;jFe;j 
gFjpfspy; tpLtpf;ff; $bajhf ,Ug;gjdhy; epyj;jbePiu khrilar; nra;jy; kw;wk; 
jhtuq;fspdhy; mfj;JwpQ;rf;$ba jd;ik (ml;ltiz.1) Nghd;w mr;RWj;jy;fis Rl;b 
epw;fpd;wJ. Nru;g;gd;iud; kz;zpy; FNuhkpaj;jpd; tpLtpg;ghdJ Fiwthf cs;sJ ,jdhy; 
Gl;irl;L (Fuchsite) ghiwfspypUe;J MW tYtsTila FNuhkpak; cUthf;fg;glf;$ba 
rhj;jpaj;jpid mtjhdpg;gjw;fhf fpA+kpf; mkpyk; kw;Wk; MNO2 Nghd;w ntt;NtW 
fhuzpfis mbg;gilahff; nfhz;L FNuhkpaj;ij nfhz;Ls;s fdpAg;Gf;fs;> Gl;irl; 
njhlh;ghd khjphp fw;iffs; Nkw;nfhs;sg;gl;Ls;sd . 

 
 
 

gphpj;njLg;ghd;fs; 
ntspaplg;gl;l msT (MG KG-1 ) 

 

Ni Mn 
 ePh; kw;Wk; mad; cWjp   

tbfl;lg;gl;l  H2O (pH 6.5, 24 h) 56.0 4.8 

0.1 M NaNO3 (pH 7.0) 167.0 39.6 

0.01 M NaNO3 (pH 7.0) 47.0 16.0 

0.001 M NaNO3 (pH 7.0) 33.8 5.6 
 
ml;ltiz 1 :-  ePu; kw;Wk; mad; cWjpj;jd;ikAld;  capupay; uPjpahf fpilf;ff;$ba kw;Wk; 
gupkhw;w jFe;j Ni kw;Wk; Mn.    
 
 
7.3.1.2 ney;epyq;fspy; cuq;fs; fhzg;gLk; epyikfspy;  Mrdpf;fpd; Gwj;JwpQ;ry;.  

     
M. tpjhdNf> A.U. uh[gf;]> S.S.R.M.D.H.R. tp[aNrfh;> N. tPuhuj;d> Y.S.OK. 

 
mNrjd Mrdpf;if nfhz;l gPilehrpdpfs; gy ehLfspYk; gue;jstpy; ghtpf;fg;gLfpd;wd. 
,Ug;gpDk; Fwpg;ghf madtyaj;jpy; ntt;NtW ney;tay; kzy;fspy; mNrjd Mrdpf;fpd; 
tpfpjk; njhlh;ghd jfty;fs; FiwthfNt cs;sd. 
 
Speetroscopic jfty;fspd;gb <utya kz;zpy; Fe/Al xl;irl;Lfs; mjpfstpy; 
fhzg;gLfpd;wd. mjp$ba Mrdpf;if Gwj;JwpQ;Rk; ,ay;G cyh;tya kz;zpy; 
mtjhdpf;fg;gl;Ls;sJ. cjhuzk;:- (Fiwe;j Fe/Al xl;rp Ijnuhl;irl; msTld;) Fiwe;j 
cf;fy; kw;Wk; cah; PH KbTfs; Mrdpf; Gwj;JwpQ;Rk; jpwdpy; kz;zpd; ngsjpf ,urhaz 
,ay;Gfs; nry;thf;Fr; nrYj;Jfpd;wJ vd;gij fhl;bAs;sd;. cjhuzk;:- Fe/Al xl;rp 
Ijnuhl;rp msT PH. Nrjd nghUs; cs;slf;fk; kw;Wk; cug;gpuNahfk;. Nkw;Fwpg;gpl;ltw;wpy; 
cug;ghtidahdJ <utya kz;zpd; Mrdpf; Gwj;JwpQ;rypy; kpfTk; jhf;fj;ij 
Vw;gLj;jpapUf;fpd;wJ. 
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7.3.1.3 ntt;NtW gjhh;j;jq;fspy; GNshiul; Gwj;JwpQ;rypd; ,af;ftpay; 

khjphpg;gLj;Jjy;. 
 

M. tpjhdNf> I.P.L n[auj;d> A.U. uh[gf;]> S.S.R.M.D.H.R. tp[aNrfu> A.M. re;jpuNrd> 
M. G+juh[P>T. gpujPg;. 

 
yw;wiuw; kw;Wk; fpg;irl; vd;gtw;wpy; GNshiul;bd; ,il Kf jhf;fq;fs; kw;Wk; nraw;wpwd; 
vd;git ntt;NtW gl;l mad; typik> PH> GNshiul; Vw;wk;> Nkw;gug;G rpf;fy; 
khjphpg;gLj;jy; vd;gtw;wpd; fPo; batch Kiwia ghtpj;Jk; kw;Wk; spectroscopic Kiwia 
ghtpj;Jk; Ma;T nra;ag;gl;L tUfpwJ. ,f;fw;ifapy; ghtpf;fg;gl;l yw;wiww; MdJ mad; 
(40%) kw;Wk; mYkpdpak; (30%) vd;gtw;iw mjpfstpy; nfhz;bUe;jJ. eNdh [pg;irw;Wf;fs; 
njhFf;fg;gl;Ls;sd. Pontentiometric titration %yk; Proton ,izAk; gFjpfs; ,ay;G 
gLj;jg;gl;ld. PH> Gwj;JwpQ;rp Vw;wk; kw;Wk; ntg;gepiyapd; ghjpg;G vd;gtw;iw 
mbg;gilahff; nfhz;L Gwj;JwpQ;ry; fw;iffs; Nkw;nfhs;sg;gl;ld. GNshiul; 
Gwj;JwpQ;ryhdJ kpfTk; gykhf PHy;> jq;fpAs;sJ. ,J PH ngWkhdk; 5 ,Yk; FiwAk; 
NghJ (<PH5) mjpAah; Gwj;JwpQ;riy fhl;LfpwJ. ,Ug;gpDk; kpd;gF nghUl;fspd; 
nrwptpdhy; ghjpf;fg;gltpy;iy. ntg;gepiy mjpfhpg;ghdJ yw;wiww;wpd; Nky; Gwj;JwpQ;rypd; 
mjpfhpg;ig tpsq;fg;gLj;JfpwJ. (cU 1) Nkw;gug;G rpf;fy; epiy khjphpg;gLj;jy; kw;Wk; 
Spectroscopic Ma;Tfs; Ma;tpd; fPo; cs;sd.  
 

 
cU1:- ntg;gepiyia mbg;gilahf nfhz;L GNshiul; (20mg/L) yw;wiwl;bd; Nky; 
Gwj;JwpQ;ry; (2g/L)  
 
 
 
 
7.3.1.4 epyepuTif gjhh;j;jq;fspd; jput frpT ,ay;Gfs;> ,jd; gaztop kw;Wk; ghpfuzkÊ 
  

S.S.R.M.D.H.R. tp[aNrfu> nkj;jpfh tpjhdNf> K. kfjd;jpy> B.G.N. nrt;te;jp> K. 
bw;Nwwpf;~d;>N.de rpy;th> D.R.M.D.P vfypa nfhl> S.S khahfLt> B.F.A. g];ehaf;f. 

 
,urhaz kw;Wk; Gtpg;ngsjpf Kiwfis mbg;gilahff; nfhz;L nfhfhnfhl fopT 
nfhl;Lk; gFjpapypUe;J jw;fhypfkhfTk;> ,lk;rhh;e;Jk; epyepuTif gjhh;j;jq;fspd; jput frpT 
,ay;Gfs;> ,jd; gaztop kw;Wk; kz; khriljy; vd;git njhlh;ghd Ma;Tfs; eilngw;W 
tUfpd;wd. ntt;NtW epiyapay; gjhh;j;jq;fSld; NZVI apd; efficauy ahdJ gpd;dh; Jk;G 
kw;Wk; mhpTJhs; Nghd;w fopT gjhh;j;jq;fSld; frpT jput ghpfuzj;jpw;fhf 
xg;gplg;gl;Ls;sd. njhFf;fg;gl;l gjhh;j;jq;fs; XRD apDhlhf mtjhdpf;fg;gl;likf;F 
,zq;f 10nm msthd Jzpf;if msTila NZVI I Kw;W KOjhf nfhz;Ls;sJ. (cU 
1) mhpT Jhistpl Jk;G Cd kw;Wk; Pd vd;gtw;iw mjpfstpy; Njf;fpitj;jpUf;Fk; jpwid 
fhl;baJ. jput frptpy; cah; BOD> COD kw;Wk; fdpAg;G msT vd;gd mtjhdpf;fg;gl;lJ. 
Gtpg;ngsjpf Ma;Tfs; rpy Nkw;gug;G tha;fhy;fs;> kw;Wk; Perched ePh; Mfpad jput frpT 
nry;Yk; topapy; ,Ug;gijf; fhl;bAs;sd. tphpthf Gtpg;ngsjpf fw;iffs;> jputfrptpd; 
,ay;Gfs; kw;Wk; ghpfuzk; vd;git njhlh;ghd Ma;Tfs; eilngw;W tUfpwd.  
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cU1 :- khg; nghUis ghtpj;J jplg;gLj;jg;gl;l NZVI Jzpf;iffspd; TEM. 
 
gapw;rpg;gl;liwapd; tsthsh;fs;  
 
tpQ;Qhd guk;gy; myfpdhy; (SDU) xOq;F gLj;jg;gl;L IFS y; khrp 2011y; eilngw;w fz;b 
khtl;l> Mq;fpy nkhop %y ghlrhiy Mrphpah;fSf;fhd “Gtp tpQ;Qhdk;” njhlh;ghd 
gapw;rpg; gl;liwapy; fyhepjp  M. tpjhdNf tphpTiufis toq;fpapUe;jhh;.  
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7.3.2. R+oypay; kw;Wk; Rw;whly; capupay; 
 

Ma;T jiytu;:- fyhepjp RNu~Ë;> P. ngd;[kpd; (rpNu~Ël Ma;thsu;) 
 
Ma;T tpguzk; 
 
,yq;ifapd; capu;g;gy;tifik fs Ma;Tfs; 
 
kdpj eltbf;iffshy; Vw;gLj;jg;gl;l mjpfupj;j rdj;njhif> thopl mopg;Gfs; kw;Wk; 
fhyepiy khw;wq;fs; Nghd;wtw;why; jukhd thoplq;fs; ,of;fg;gLtjhdJ capupayhsu;fspd; 
ftdj;jpy; vLf;fg;gl Ntz;ba xd;whf cs;sJ. vkJ Ma;Tf; fw;ifapd; Nehf;fk; 
,yq;ifapy; kpfg;ngupa gy;tifikAila jhtuq;fs; kw;Wk; tpyq;Ffs; njhlu;ghf 
fw;gjhFk;. ,Ug;gpDk; vkJ Muk;g ,yf;F gl;bayplg;glhj Ks;se;jz;bypfs;> rpwpa 
jhtuq;fs; vd;gtw;wpd; capu;g;gy;tifikahFk;. vkJ ehl;bd; Ks;se;jz;byp 
tpyq;Ffshdit ,d;dKk; ghtpf;fg;glhkNyNa cs;sd. Mdhy; ,it njhlu;ghd gy 
fw;iffs; FbNaw;w fhyj;jpNyNa Nkw;nfhs;sg;gl;bUe;jd. ,yq;ifapd; jhtuq;fs; gw;wpa 
gy fw;iffs; fhyq;fle;jitahf fhzg;gLfpd;wd. M+j;jpug;Nghlhf;fs;÷ G+r;rpfspd; 
gy;tifik fzpg;gPlhdJ R+oypay; njhFjpfspd; njhopw;ghLfs; kw;Wk; cw;gj;jpj;jpwd; 
Nghd;wtw;wpd; Neubaw;w gupNrhjidfSf;F cjtpahf mikAk; my;yJ kdpjdhy; 
Jhz;lg;gl;l khw;wq;fSf;fhd R+oypay; njhFjpapdhy; ntspf;fhl;lg;gLk; tpisTfSf;Fupa 
Neubahd mstpfshfTk; fhzg;gLfpwJ. 
 
,Jtiu vkJ ,yf;F Nghypj;Njs;fs;> rpye;jpfs; kw;Wk; xf;fpl;Lf;fs; Nghd;w mjp$ba 
ghJfhg;G Njitg;gLfpd;w/ ghJfhf;fg;glNtz;ba FOit ,yf;fhff; nfhz;Ls;sJ. 
,Ug;gpDk; ehq;fs; ,e;j Mz;L ,yq;ifapd; earwings fs; (dermaptera) gw;wpa fs Ma;T 
xd;iwAk; Muk;gpj;Js;Nshk;. ,it ,Wjpahf 40 Mz;LfSf;F Kd;duhfNt 
Ma;tpw;Fl;gLj;jg;gl;bUe;jd.  

 
Xf;fpNlrpNa vdg;gLtJ ,yq;ifapd; kpfg;ngupa jhtuf;FLk;gq;fspy; xd;W. ,J ngUk;ghYk; 
vy;yh jiuj;jhtu tiffSlDk; ngUk;ghyhd thoplq;fspYk; fhzg;gLfpd;wd.  
,yq;iff;Nf cupa 55 ,dq;fs; kw;Wk; ,yq;iff;Nf cupa xU tu;f;fk; cs;slq;fshf 78 
re;jjpfis Nru;e;j 188 xf;fpl; ,dq;fs; ,yq;ifapy; fhzg;gLfpd;wd. ,yq;ifapy; jho;ehl;L 
<utyaf;fhLfs; kw;Wk; kiyf; (Mountain) fhLfs; vd;gtw;wpy; gy;tifik xf;fpl; 
,dq;fspy; mjpfstpy; fhzg;gLfpwJ. xf;fpl;fspd; mofhd G+f;fs; fhuzkhf mit ngWkjp 
tha;e;j myq;fhuj; jhtuq;fshff; fhzg;gLfpd;wd. mNj fhuzj;jpw;fhfNt mit 
moptilAk; Mgj;jpYk; fhzg;gLfpwJ. xf;fpl;Lf;fs; ghJfhf;fg;glNtz;ba xU njspthd 
,yf;Ff; FOthFk;. ehk; jw;NghJ nld;Nugpak; (Dendrobium) kw;Wk; gy;Nghgpyk; 
(Bulbophylum) Mfpa tu;f;fq;fs; njhlu;ghf fs Ma;tpy; <Lgl;L tUfpNwhk;. ,J 1960 fspy; 
rpkpj;Nrhdpad; (Smithsonian) epWtdk; Muk;gpj;J itj;j G+f;fs; gw;wpa fs Ma;thFk;. vy;yh 
Ma;T nraw;jpl;lq;fSk; 2009k; Mz;lstpy; Muk;gpf;fg;gl;ld. %d;W Muhl;rp cjtpahsu;fs; 
kw;Wk; ehl;bd; gy ghfq;fspypUe;Jk; Nritahw;wf;$ba njhz;lu;fs; ,r;nraw;jpl;lj;jpd; xU 
gFjpahf jw;NghJ gapw;rpapy; <LgLj;jg;gl;L tUfpd;wdu;. Muha;r;rp xUq;fpizTfs; 
cs;ehl;L kw;Wk; ru;tNjr epWtdq;fSld; tpupTgLj;jg;gl;Ls;sJ.  
 
KjyhtJ ntspaPlhf ,yq;ifapd; “Nghypj;Njs;fs;” jahuhfp tUfpwJ. rpye;jpfs; gw;wp 
2011k; Mz;by; %d;W Ma;twpf;iffs; rku;f;fg;gl;Ls;sd. 2011k; Mz;by; 15,w;F Nkw;gl;l 
fs Ma;Tfs; Nkw;nfhs;sg;gl;Ls;sd. 

  
Ma;T cjtpahsu;fs; 
 
RNj\ gJtpj;j> Gj;jpf ngNuuh> fu;rhdp re;jkhyp> rpahl; auPy;> rJupfh D. FWg;G Muhl;rp  
 
rpNu~Ël njhopy;El;g mYtyu;:- ehky; mj;JNfhwd 
 
 
 

 
 



202 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

7.3.2.1. kz; G+r;rpfspd; capu;g;gy;tifik 
 

S.P. ngd;[kpd; kw;Wk; S. gJtpl;l 
 

,yq;if kpfTk; gy;tifikAila ehl;Lf;Nf cupj;jhd jhtu kw;Wk; tpyq;fpdq;fis 
nfhz;Ls;sJ. mj;Jld; ,J xU jdpj;Jtkhd $u;g;G tuyhw;wpw;Fupa xU gue;Jgl;l 
%ykhfTk; fhzg;gLfpwJ. Jujp\;ltrkhf ,yq;ifapd; gy;tifg;gl;l Ks;se;jz;bypfs; 
ngUkstpy; ghtidf;Fl;gLj;jg;glhkNyNa cs;sd. ,yq;ifapd; gpupj;jhdpau; Ml;rpf; 
fhyj;jpy; Ks;se;jz;Ls;s kw;Wk; Ks;se;jz;lw;w tpyq;Ffspd; cUttpay; njhlu;ghf 
gy;NtW fw;iffs; ntspaplg;gl;Ls;sd. ,f; fhyg;gFjpapy; ,yq;ifapd; Ks;se;jz;bypfs; 
gw;wpa jukhd xU Ntiyj;jpl;lkhdJ xU jdpj;Jtkhd njhlu; ntspaPlhd ,yq;if> gu;kh 
cs;slq;fyhd “gpupj;jhdpa ,e;jpahtpd; capupdq;fs;” vDk; Ehypd; xU gFjpahf 
ntspalg;gl;Ls;sJ. ,Ug;gpDk; ,J Nghypj;Njs;fs; Nghd;w rpwpa muf;eplh tUzq;fs; 
gw;wpa jfty;fis toq;ftpy;iy. rpye;jpfs; khj;jpuNk gFjpahf cs;thq;fg;gl;bUe;jd. 
ehq;fs;  jw;NghJ ,yq;ifj;jPit R+oTs;s ntt;NtWgl;l thoplq;fspy; xU njhFjp 
Nrfupg;G Kiwfis ghtpj;J khjpupfis Nrfupg;gjd; %yk; ,yq;ifj; jPT KOtJKs;s 
Nghypj;Njs;fs; kw;Wk; rpye;jpfs; njhlu;ghd fs Ma;Tfis Nkw;nfhz;L tUfpd;Nwhk;. 

 
vkJ fs Ma;Tfs; 23 re;jjpfis (genera) Nru;e;j 51 ,dq;fis ,dq;fz;Ls;sd. ,tw;wpy; 
vl;L ,dq;fs; tpQ;Qhdj;jpw;F Gjpait. nrupupNl (Cheirididae) FLk;gj;ij Nru;e;j G+r;rpfs; 
,yq;ifapy; Kjy;Kjyhf fz;Lgpbf;fg;gl;Ls;sd. fz;lwpag;gl;l 51 ,dq;fspy; 20 ,dq;fs; 
(40%) ,yq;iff;Nf cupad. ,yq;ifapd; Nghypj;Njs;fs; gw;wpa njhFjp ml;ltiz 
(Checklist) xd;W ru;tNjr peer-renewed journal Md zootaxa w;F 2011k; Mz;L Nk khjk; 2k; 
jpfjp ntspaPl;bw;fhf toq;fg;gl;bUe;jd. ,uz;L NtW ntspaPLfs; jw;NghJ jahupg;G 
epiyapy; cs;sd. rpye;jp gy;tifik nraw;jpl;lk; ,e;j Mz;bw;fhd %d;W ntspaPLfis 
toq;fpAs;sJ. 
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7.3.2.2. ,yq;ifapd; ePu; epiyfspy; jhtu kw;Wk; tpyq;Fg; gpshe;jd;fspd; xg;gPl;Lf; 
fs Ma;T 

 
B. ngNuuh> S. K. [l;bfk;khd 

 
R+oy; kw;Wk; Rw;whly; capupay; nraw;jpl;lk;> IFS> fz;b 

tpyq;fpay; gPlk;> Nguhjidg; gy;fiyf;fofk; 
 

tpyq;F kw;Wk; jhtu gpshe;jd;fs;> rpwpa kpjf;Fk; (drifting) jhtu tpyq;Ffs; vd;gd fly; 
kw;Wk; ed;dpu; ePupay; czTtiyfs; kw;Wk; vkJ ePu;j;njhFjpfs; vd;gtw;wpy; kpf kpf 
Kf;fpakhd gFjpfshf ,Uf;fpd;wd. gpshe;jd;fs; rpwe;j capupay; Fwpfhl;bfshf 
,Ug;gjdhy; mtw;wpd; gpurd;dk;> msT my;yJ guk;gy; kw;Wk; gy;tifik vd;gd mr; 
Rw;whly; epiyikfs; njhlu;ghd kpf Kf;fpa jfty;fis toq;FtJld; mr;R+oy; 
njhFjpapd; fle;j kw;Wk; vjpu;fhy epyikfs; njhlu;ghd vjpu;T$wy;fis ngWtjw;Fk; 
ghtpf;fg;gl KbAk;. ,r;nraw;jpl;l Muk;gk; Kjy; 123 gpshe;jd; tu;f;fq;fs; gjpT 
nra;ag;gl;Ls;sd. ,tw;wpy; 69 tu;ffq;fs; jhtu gpshe;jd;fshfTk; 29 tu;f;fq;fs; tpyq;Fg; 
gpshe;jd;fshfTk; fhzg;gLfpd;wd. ,Ug;gpDk; 27 ,dq;fs; milahsq; fhzg;gl 
KbahJs;sd. milahsq; fhzg;gl;l 87 tu;f;fq;fspy; 24 tu;f;fq;fs; FNshNuhigrpNa 
(Chlorophyceae) phylum I Nru;e;jit> ,it Ml;rpahd Fothf fUjg;gl KbAk;. 
kpFjpahdtw;wpy; 3 tu;f;fq;fs; Euglenophycear phylum IAk;> 3 tu;f;fq;fs; xanthophycea 
phylum IAk;> 19 tu;f;fq;fs; cyanophyceae phylum IAk;> 17 tu;ffq;fs; Baullariophyceae 
phylum IAk;> 3 tu;f;fq;fs; Dinophyceae phylum ,w;Fk; cupad. tpyq;Fg;gpshe;jd;fspy; 
phylum claduvera Ml;rpahdjhfTk; phylum ostracuda mupjhdjhfTk; fhzg;gl;lJ. ntt;NtW 
tpyq;Fg;gpshe;jd; FOf;fSf;Fl;gl;l Milahsk; fhzg;gl;l tu;f;fq;fspd; vz;zpf;if 
gpd;tUkhW mike;jJ: 7 tu;f;fq;fs;  - Rotifera> 12 tu;f;fq;fs; - Caldocera> 2 
tu;f;fq;fs; - Ostracuda kw;Wk; 4 tu;f;fq;fs; Copepoda> mtjhdpf;fg;gl;l vy;yhg; 
gpshe;jd;fSk; Gifg;gl Mtzkhf;fg;gl;Ls;sd. ,ij xU gpshe;jd; topfhl;bahf ghtpf;f 
KbAk;.  
 
ngUk;ghYk; gjpag;gl;Ls;s rfy ePyg;gr;ir my;fh ,dq;fSk; cyu;tyaj;jpy; 
mtjhdpf;fg;gl;Ls;sd. eQ;Rfis cw;gj;jp nra;Ak; ePyg;gr;ir ,dq;fshd 
Cylindrospermopsis, raciborskii, Microcystis sp kw;Wk; periclinium sp. Nghd;witAk; cyu;tya 
ePu;j;Njf;fq;fspy; xg;gPl;lstpy; mjpfstpy; gjpT nra;ag;gl;Ls;sd.  

 
 

7.3.2.3. ,yq;ifapd; nld;Nuhgpak; (Dentrobium) kw;Wk; gy;Nghgpyk; (Bulbophylum) 
tu;f;fq;fspd; ,ioatpay; kPs;ghu;it 
fu;~dp re;jkhyp> RNu~Ë P. ngd;[kpd; 

 
Rw;whly; kw;Wk; R+oy; capupay; nraw;jpl;lk;> IFS> fz;b 

 
rfy jiu jhtu tu;f;fq;fSlDk; fhzg;gLk; ,yq;ifapd; kpfg;ngupa jhtuf; FLk;gk; 
xf;fpNlrpNa (orchidecea) MFk;. Dentrobium kw;Wk; Bulbophylum ,dq;fs; gw;wp fw;gjw;fhf 
,t;thz;L gjpNdO fs Ma;Tfs; Nkw;nfhs;sg;gl;ld. ,t;thz;L vq;fshy; D.Panduratum 
kw;Wk; D. Macathiae Nghd;wtw;iw gjpaf;$bajhf ,Ue;jJ. (62 % - Dendrobium, 36% - 

Bulbophylum) ehk; ,yq;ifapy; cs;sjhff; Fwpg;gplg;gLk; vl;L Dendroblum ,dq;fspy; MW 
,dq;fisAk; gjpndhU Bulbophyllum ,dq;fspy; VO ,dq;fisAk; fz;Lgpbj;Njhk;. vkJ 
fs Ma;tpd; ,d;ndhU Nehf;fk; vkJ fw;if ,dq;fspy; jdpj;Jtkhd tpUe;J toq;fpj; 
jhtuq;fis jPu;khdpj;jyhFk;.  

 
fypg;gu; (caliper) kw;Wk; msTehlh vd;gtw;iwg; ghtpj;J vy;yh Ma;T khjpupfspdJk; 
jhtutpay; jd;ikfs;/ ,ay;Gfs; mstplg;gl;ld. fkuh ,izf;fg;gl;l ];uPupNah 
EZf;Ff;fhl;bapd; (Stereo microscope) JizAld; G+tpd; FWf;F ntl;Lfs; tpuag;gl;ld. 
jhtu tsu;r;rp kw;Wk; G+tpd; cUttpay; jfty;fs; vd;gd delta nkd;nghUspd; 
cjtpAld; gFg;gha;tpw;Fl;gLj;jg;glTs;sd. mj;Jld; ehq;fs; IFS ,d; R+oy; kw;Wk; 
Rw;whly; capupay; epfo;r;rpj; jpl;lj;jpd; etPd %yf;$w;W capupay; Ma;T$lj;jpypUf;Fk; 
trjpia ghtpj;J ,dq;fspd; ,ay;Gfis tifg;gLj;jTk; jpl;lkpl;Ls;Nshk;. ehk; vkJ 
khjpupfspypUe;J DNA I gpupj;njLj;Js;Nshk;. mit PCR cUg;ngUf;fy; nrad;Kiwapy; 
jw;NghJ cs;sd. 
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7.3.3. Rw;whly; nghwpapay; / kpd; ,urhadk; 
 

Ma;T jiyik:- fyhepjp K. G. N. ehzaf;fhu (Ma;thsu;) 
 
Ma;T tpguzk; 
 
R+oy; nghwpapay;/ kpd; ,urhad Ma;Tf; FOtpd; Kf;fpakhd Ma;Tg;gFjp Rw;whly; 
khRf;fis mfw;Wjy; nrad;Kiwapd; mbg;gil njhlu;ghd Ma;Tk; kw;Wk; ,e;j 
nrad;Kiwfis nghwpapay; gpuNahfq;fspy; ghtpg;gjw;fhd rhj;jpak; gw;wpa fw;iffSkhFk;.   
kpd; ,urhadkhdJ khRf;fs; gupfuiz nrad;Kiwapd; NghJ ghtpf;fg;gLtJld; (c+k;:- 
kz; ,urhadj;jpDhlhf khrfw;wy;) nrad;Kiw mgptpUj;jpapd; xU fUtpahfTk; 
gad;gLj;jg;gLfpwJ. (c+k;:- jhf;fq;fs; kw;Wk; nghUl;fspd; ,ay;gfs; vd;gtw;iw Ma;T 
nra;jy;) 
 
vkJ gpujhdkhd Ma;Tr; nraw;jpl;lk; „ePu;g;gupfuzj;jpw;fhd kpd; ,urhad Kiwfs;‟ ; 
vd;gjhf ,Ug;gjdhy; vkJ Jiz Ma;thf ePu;g;gupfuzj;jpw;fhd Gwj;JwpQ;rpfis 
ntw;wpfukhf cUkhw;wp ,ay;G khw;wp mikj;Js;Nshk;. ,Jjtpu igiuw; - fhNghgpA+ud; 
(pyrite – carbofuran) njhFjp njhlu;ghd xUq;fpize;j Ma;TfSk; Nguhrpupau; nuhfhd; 
tPuR+upatpdhy; nra;ag;gl;Ls;sJ.  
 
ePu; gupfuzj;jpw;fhd kpd; ,urhad Kiwfs; 
 
ePu; khriljyhdJ ,yq;ifapy; Rfhjhuk;> nghUshjhuk; kw;Wk; R+oypay; uPjpahf ghjpg;ig 
Vw;gLj;jf;$ba xU Rw;whly; gpur;ridahf cs;sJ. khriljyhdJ gy topfspy; Vw;glyhk;. 
mjhtJ njhopw;rhiy fopTfs;> tptrha ,urhadq;fspd; ghtid> cs;@u; fopT ePu;> 
fopTfs; vd;gdthFk;. mf; fopTfspdhy; Vw;gLk; khriljiy Fiwj;jy; xU kpfr; rpwe;j 
fl;Lg;ghl;L Kiwahf ,Uf;Fk;. mNj Ntis fopT ePiu ntspafw;Wtjw;F Kjy; mtw;iw 
gupfupg;gpw;F cl;gLj;JtjhdJ R+oy;> kw;Wk; kdpjid ghJfhf;ff;$ba eilKiwf;F 
rhj;jpakhd tplakhFk;. 
  
NtW njhopy;El;gq;fSld; xg;gpLifapy; kpd ,urhad njhopy;El;gq;fs; rpy epr;rakhd 
mD$yq;fs; nfhz;Ls;sd. cjhuzkhf mNdhl;Lj; jhf;fq;fs; cl;R+oypy; njhlu;r;rpahd 
xf;rpNaw;wpfis (Oxidants) cw;gj;jp nra;fpd;wd. MfNt ,urhad Nrkpg;Ngh my;yJ 
ifahs;ifNah Njitg;gLtjpy;iy. ,d;ndhUGwk; mNdhl;by; khRf;fspd; Neub 
xl;rpNaw;wKk; rhj;jpak;> mjhtJ Nrhjd khRf;fs; mNdhl;by; mfw;wg;gLtJ mjpfk; 
fNjhl;bdhy; jho;j;jg;gLjyhdJ Rw;whly; khRf;fspd; mfw;wypw;F kpfr; rpwe;j R+oiy 
toq;FfpwJ. (c+k;:- ghu cNyhfq;fs;) MfNt ehq;fs; Gjpa nghUl;fs; mgptpUj;jp nra;jy; 
kw;Wk; kpd; ,urhad ePu;gupfupg;Gj; njhopy;El;gk; njhlu;ghd nrad;Kiwfs; vd;gd njhlu;ghf 
vkJ Ma;Tr; nraw;ghLfis Nkw;nfhz;L tUfpd;Nwhk;. 
  
,e;jg; gpuptpy; %d;W Ma;Tr; nraw;jpl;lq;fs; cs;sd. ,jpy; %d;W nraw;jpl;lq;fSk; 2011k; 
Mz;L Gul;lhjp – fhu;j;jpif khjq;fspy; Muk;gpf;fg;gl;bUe;jd. KjyhtJ nraw;jpl;lk; 
gupkhd cWjpahd mNdhl;by; Nky; khrile;j ePupy; gPNdhypd; MNzhl; xl;rpNaw;wk; 
vd;gjhFk;. ,J IFS ,dhy; epjpaspg;G nra;ag;gLfpwJ. ,uz;lhtJ kw;Wk; %d;whtJ 
nraw;jpl;lq;fshd “gPilehrpdpfspy; fhzg;gLk; ghu cNyhfq;fs; kw;Wk; Nrjd 
khrhf;fpfis mfw;Wtjw;W kpd; ,urhad njhopy;El;gj;ij mgptpUj;jp nra;jy;” 
vd;gtw;wpw;fhd epjpaspg;G KiwNa Njrpa Ma;T kd;wk; kw;Wk; Njrpa tpQ;Qhd epWtdk; 
Mfpatw;why; Nkw;nfhs;sg;gLfpwJ.  
 
Gwj;JwpQ;rpfspd; khw;wpaikg;Gk; tifg;gLj;jYk; 
  
ckpr;rhk;gy; tu;j;jf uPjpahf capu;g;G+l;lg;gl;l fhgd; Nghd;wit mtw;wpd; Nkw;gug;G 
njhopw;ghl;L FOf;fis mjpfupf;Fk; Nehf;Fld; ,urhadtpay; uPjpahf khw;wpaikf;fg;l;ld. 
,t;thwhd khWjy;fs; Gwj;JwpQ;Rk; nraw;jpwid mjpfupf;f cjtpahf mikAk;. mj;Jld; 
mg;nghUl;fspd; cz;ikahd Nkw;gug;G ,urhadj;ij khw;WjyhdJ mjd;%yk; gue;j 
tifahd khrhf;fpfis gupfupg;Gr; nra;tjw;fhd re;ju;g;gq;fis cUthf;Fk;. Nkw;gug;G 
,ay;G tifg;gLj;jyhdJ Ph,  2pc,  Zeta epiyapay; gFg;gha;T> Nkw;gug;ig jPu;khdpj;jy;> 
Nkw;gug;G njhopw;ghL> FOf;fspd; msit jPu;khdpg;gjw;fhd epakpg;G Kiwfs; Nghd;w 
gy;NtWgl;l Kiwfisg; ghtpg;gjd; %yk; Nkw;nfhs;sg;gl;lJ. mt; Ma;Tfspd; KbTfs; 
mk; khjpupfs;/ nghUl;fs; ntw;wpfukhf khWjYf;F cl;gl;bUf;fpd;wd> mtw;wpd; Nkw;gug;G 
,urhadk; khw;wg;gl;Ls;sJ vdgjid ntspf;fhl;Lfpd;wd.  
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Ma;T cjtpahsu;fs; 
  
nry;tp P. B. n[ajpyf;f> nry;tp. C. tPuf;nfhb (NRC epjpaspg;G)> nry;tp. G. C. gj;jpuh[h 
(NRC epjpaspg;G/ ,Wjpahz;L Ma;T khztp – Cth nty;yr gy;fiyf;fofk;)> nry;tp. P. 

W. mgaFztu;j;jd (njhopy;El;g cjtpahsu; - NSF epjpaspg;G)> nry;tp. D. Fkhup 
,Wjpahz;L Ma;T khztp – Cth nty;yr gy;fiyf;fofk;)> nry;tp. K. jdNrfu 
,Wjpahz;L Ma;T khztp – Cth nty;yr gy;fiyf;fofk;)> nry;tp. D. M. K. C. jNrfu 
(gy;fiyf;F Ke;jpa – Ma;T cjtpahsu;) 
 
rpNu\;l njhopy;El;g mYtyu;:- jpU. W. G. n[aNrfu 
 
 
Ma;Tg; Gifg;glq;fs;:- 
 
 

 
 
 
 
 
 
7.3.3.1. gupkhd cWjpahd mNdhl;bd; Nky; khrile;j ePupYs;s gPNdhiy mNdhl;by; 

xl;rpNaw;wk; nra;jy;. 
 

H. A. P. P. B. n[ajpyf;f> W. M. A. T. gz;lhu> W. G. n[aNrfu> K. G. N. ehzaf;fhu 
 

Rw;whly; nghwpapay;/ kpd; ,urhadtpay; nraw;jpl;lk;> IFS> fz;b>  ,urhadtpay; Jiw> 
tpQ;QhdgPlk;> Nguhjidg; gy;fiyf;fofk;. 

 
mwpKfk; 
 
,aw;ifahd gPNdhiyf; nfhz;l nghUl;fs>; rpy czTfs;> kdpj kw;Wk; tpyq;Ff; fopTfs; 
kw;Wk; moptilAk; Nrjdg; nghUl;fs; vd;gtw;wpy; fhzg;gLk; mNjNtis njhFf;fg;gl;l 
gPNdhiyf; nfhz;l nkd; kug;gyiffs; (plywood)> girfs;> fl;Lkhdk;> jhdpaq;fp kw;Wk; 
cgfuz njhopw;rhiyfs; vd;gtw;wpy; kpfTk; mjpfstpy; ghtpf;fg;gLfpd;wd. ,jdhy; 
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Fwpg;gplj;jf;fsT gPNdhiyf; nfhz;l nghUl;fs; fopTePu;f; fhy;tha;fspDhlhf R+oYf;F 
tpLtpf;fg;gLfpd;wd. mj;Jld; ,J FbePupYk; fhzg;glKbAk;. ePupy; fhzg;gLk; gPNdhy;> 
gpujpaPL nra;ag;gl;l gPNdhy; nghUl;fs; gpujhd Nrjd khrhf;fpfshf milahsk; 
fhzg;gl;Ls;sd. ,it ,tw;wpd; cau;e;j eQ;Rj;jdik> mjpf xl;rprd; Njit> Fiwe;j 
capupay; cilTj; jd;ik vd;gd fhuzkhf kdpjdpy; Gw;WNeha; kw;Wk; Fwpg;gplj;jf;fsT 
Rfhjhug; gpur;ridfs; Vw;gLj;jf;$ba epiyapay; nfhz;Ls;sd. 

 
mjp$ba tpidj;jpwd;> cl;R+oypy; ,urhad cw;gj;jp kw;Wk; ,yFj; njhopw;ghL vd;;git 
fhuzkhf mNzhl; xl;rpNaw;wkhdJ kw;iwa njhopy;El;gq;fis tpl kpfTk; 
ftu;r;rpfukhdjhf cs;sJ. ,Ug;gpDk; xl;rpNaw;wj; njhopw;ghL kw;Wk; xU Fwpg;gpl;l 
khrhf;fpfSf;fhd rupahd mNzhl;Lf;fis mgptpUj;jp nra;jy; vd;git njhlu;ghf ,Jtiu 
kpff; Fiwthd fw;iffNs ntspaPLfspy; fhzg;gLfpd;wd. MfNt ,r; nraw;jpl;lkhdJ 
gPNdhypd; kpd; ,urhadg; gFg;Gj; njhopw;;ghL kw;Wk; gPNdhypd; kpd; ,urhadg; gFg;gpw;fhd 
rpwe;j xU mNzhl;il mgptpUj;jp nra;jy; Mfpatw;wpd; %yk; Nkw;Fwpg;gpl;l Fiwghl;il 
eptu;j;jp nra;a KidfpwJ.  
 
Nehf;fq;fs; 
 

 mNzhl; xl;rpNlrd; njhopw;ghl;Lf;Fupa Ez;zwpit toq;Fjy;.  
 khrile;j ePupYs;s gPNzhiy xl;rpNaw;Wtjw;fhf kpd; ,urhad jhf;f fyj;jpw;Fupa 

kpfr; rupahd mNdhl;il tpUj;jp nra;jy;. 
 
KbTfs; 
 
,e;j nraw;jpl;lj;jpd; fPOs;s Ma;T Ntiyfs; 2011k; Mz;L Gul;lhjp khjkstpy; 
Muk;gpf;fg;gl;lJ. kpd;KidfSf;Fupa mbj;jsg;gil jahupg;G Muk;g fl;l Ntiyfs; 
Kbile;Js;sd. ,J jtpu ,urhad khjpup cUtfg;gLj;jy; njhopy;El;gj;ij ghtpj;J kpd; 
,urhad cilT njhopw;ghL njhlu;ghd jh;f;f uPjpahd Ma;Tfs; Nkw;nfhs;sg;gl;L 
tUfpd;wd.      
crhj;Jizfs;:- 

 
7.3.3.2 gPil ehrpdpfspy; fhzg;gLk; ghu cNyhf khrhf;fpfs; kw;Wk; Nrjd 

khrhf;fpfs; vd;gtw;iw mfw;Wtjw;fhd kpd;,urhaz njhopy; El;gj;ij mgptpUj;jp 
nra;jy;.  

C. tPuf;nfhb> G.C. gj;jpuh[h> D.G.G.P. fUzhuj;d> K.B.S.N. [pdjhr> A. tp[arpq;f> 
K.G.N. ehzaf;fhu.  
 
mwpKfk;  
  
ePh; khriljyhdJ Rfhjhu> nghUshjhu kw;Wk; R+oypay; jhf;fq;fis Vw;gLj;jf; $ba 
,yq;ifapd; kpfg; nghpa R+oypay; gpur;ridahf cs;sJ. vkJ ePh;epiyfs; tptrha 
epyq;fspypUe;J tbe;NjhLk; ePhpd; %ykhfNth gPilehrpdpfis cw;gj;jp nra;Ak; 
njhopw;rhiyf; fopTfspd; %ykhfNth gPil ehrpdp %ykhd njhLiff;F cl;gLfpd;wd. 
,f;fopTfs; Nrjd kw;Wk; mNrjd khrhf;fpfis (cjhuzk; :- ghu cNyhfq;fs;) Nkw;gug;G 
kw;Wk; epyf;fPo; ePh; epiyfspw;F nfhz;L nry;fpd;wd. ,k; khrhf;fpfs; xU topapy; FbePhpy; 
nrd;wilayhk;. ,it rhjhuz ePh;g;ghpfuz Kiw %yk; mfw;wg;gl Kbahjdthf cs;sd. 
,d;ndhU topapy; ,it ,yq;ifapd; R+oypaypy; kpfTk; ghuJhukhd tpisTfis 
cUthf;ff;$Lk;. ,t; Ma;thdJ Nkw;Fwpg;gpl;l ePh; epiyfis ghpfhpg;gjw;F kpd; 
m,urhaztpay; jhf;fj;ij mbg;gilahf nfhz;L epiyNgwhd njhopy;El;gj;ij tpUj;jp 
nra;tij Nehf;fhff; nfhz;Ls;sJ. xU jdpahd jhf;fpapd; %yk; xNu Neuj;jpy; Nrjd 
kw;Wk; ghu cNyhfq;fis mfw;Wtjw;fhd rhj;jpak; Muhag;gl;L tUfpwJ.  
 
Nehf;fq;fs;   
 njhpT nra;ag;gl;l gPil ehrpdpapy; fhzg;gLk; Nrjd gjhh;j;q;fis 

fdpAg;Gfshf;Ftjw;F kpd; ,urhaz jhf;f fyj;jpy; ghtpf;fg;gLk; mNdhl;Lg; 
gjhh;j;jj;ij mgptpUj;jp nra;jYk; cfe;j epiyg;gLj;jYk;.  

 mgptpUj;jp nra;ag;gl;l mNdhl;by; Nrjdg;gjhh;jq;fspd; fdpAg;ghf;fy; njhopw;ghl;il 
milahsk; fhZjy;.  

 gPil ehrpdpfspy; fhzg;gLk; ghu cNyhfq;fis mfw;wf;$ba ,ay;GfisAila fNjhl; 
nghUis ftdj;jpnyLj;J njhpT nra;ag;gl;l gPil ehrpdpapy; fhzg;gLk; ghu 
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cNyhfq;fis jho;j;Jtjw;F kpd;dpurhad fyq;fspy; ghtpf;ff;$ba cfe;j epiy 
fNjhl;il tpUj;jp nra;jy;.  

 xNu Neuj;jpy; jdpj; jhf;fpapd; Nky; Nrjd kw;Wk; ghu cNyhfq;fis mfw;wf; $ba 
rhj;jpak; gw;wp Ma;T nra;jYk; ghpfhpf;fg;gl;l fopTfspd; ghJfhg;ig cWjp nra;jy; 
njhlh;ghf cs;s gpur;ridfis Ma;T nra;jYk;.  

 
 
 
KbTfs;  
 
,r; nraw;wpl;lj;jpd; fPOs;s Ma;T Ntiyfs; 2011 Ig;grpapy; Muk;gpf;fg;gl;ld. kpd; 
KidfSf;fhd mbj;js gil cUthf;fk; njhlh;ghd Muk;g fl;l Ntiyfs; 
epiwtile;Js;sd. epiy epWj;Jk; njhopy; El;gk; njhlh;ghd Muk;g fl;l Ntiyfs; Ma;T 
nra;ag;gl;Lf; nfhz;bUf;fpd;wd. ,J jtpu FNsighpNgh]; (Chlorpyrifos) vdg;gLk; Nrjd 
gPil ehrpdpapd; kpd; ,urhaz xl;rpNaw;w nrad;Kiw njhlh;ghd jhf;fhPjpahd Ma;Tfs;> 
,urhaz khjphpg;gLj;jy; njhopy;El;gj;ij ghtpj;J Nkw;nfhs;sg;gl;L tUfpd;wJ.  
 

 
7.3.3.3 khrile;j epyf;fPo; ePhpy; fhzg;gLk; iej;jpNuw;Wf;fis mfw;Wtjw;fhd kpd; 

,urhaz njhopy;El;gj;ij tpUj;jp nra;jy;. 
  

P.W. mgaFzth;j;jd> J.P gj;krpwp> M. tpjhdNf K.B.S.N [pdjhr> K.G.N ehzaf;fhu.  
 
mwpKfk;   
 
kpd; ,urhaz iej;jpNuw; mfw;wyhdJ tpQ;Qhd tuyhw;wpy; fw;iff;Fl;gLj;jg;gl;Lk; 
ntspaplg;gl;Lk; ,Uf;fpwJ. ,Ug;gpDk; nghUk;ghyhd mwpf;ifaplg;gl;l Ntiyfs; 
fpilf;ff;$ba kpd; Kid gjhh;j;jq;fis mbg;gilahff; nfhz;Ls;sd. jpwikahd 
iej;jpNuw; mfw;wYf;F Njitahd fhuzpfis fUj;jpw; nfhz;L Gjpa kpd; Kidfis 
cUthf;Fjy; njhlh;ghf kpfr;rpwpasthd ftdNk vLf;fg;gl;Ls;sJ. ,t; Ntiyj; jpl;lj;jpy; 
mjpfsthd iej;jpNuw; mfw;wy; jfit cila kpd;Kidfspd; ,ay;Gfis mbg;gilahff; 
nfhz;L Gjpa kpd; Kidiaf; fz;Lgpbg;gjpy; Kf;fpa ftdk; nrYj;jg;gl;Ls;sJ. ,J jtpu 
iej;jpNuw;Wf;fspd; kpd;dpurhaz mfw;wypy; Kf;fpa rthyhf cs;sJ Jiz – 
cw;gj;jpfspd; xl;rpNaw;wkhFk;. iej;jpiuw;> mNkhdpah Nghd;w ,uz;L gpujhd Jiz 
cw;gj;jpfs; fNjhl;by; iej;jpNuw; jho;j;jpfypd; NghJ gpwg;gpf;fg;gLfpd;wd. ,t; ,uz;L 
Jiz cw;gj;jpfSk; kdpjd;> kw;Wk; R+oYf;F kpfTk; eQ;Rj;jd;ik cilait 
crhj;Jizfspy; ,t; Jiz cw;gj;jpfis xl;rpNaw;Wtjw;F kpd; ,urhaz Kiw %yk; 
gpwg;gpf;fg;gl;l FNshhpd; ghtid njhlh;ghf Muhag;gl;L mwpf;ifaplg;gl;Ls;sJ. ,jd;gb 
kpd;dpurhaz iej;jpNuw; mfw;wy; gpuNahfkhdJ khrile;j ePhpd; FNshhpd; mstpdhy; 
tiuaiwf;F cl;gLj;jg;gl;Ls;sJ. ,t; Ma;tpy; FNshiuw; mw;w kpd;gF nghUspy; Jiz 
cw;gj;jpfspd; xl;rpNaw;wj;ij nkU$l;Ljy; njhlh;ghf Muhag;gl;L tUfpwJ.  
 
Nehf;fq;fs;  
  
 tpidj;jpwdhd iej;jpNuw; mfw;wYf;F Njitahd kpd; Kid ,ay;Gfis fUj;jpw; 

nfhz;L iej;jpNuw;iw jho;j;Jtjw;fhd kpd;,urhaz jhf;ffhyj;jpd; fNjhl;Lg; 
gjhh;j;jj;ij tpUj;jp nra;jYk; cfe;jjhf;FjYk;. 

 ntt;Ntwhd kpd;gF nghUs; R+oy; epyikfspy; tpidj;jpwdhd Jiz – cw;gj;jpfspd; 
xl;rpNaw;wk; njhlh;ghd nrad;Kiw kw;Wk; kpd; Kidfspd; ,ay;Gfs; vd;gtw;iw 
fUj;jpw; nfhz;L iej;jpNuw; jho;j;jy; Jiz cw;gj;jpfis xl;rpNaw;Wtjw;fhd 
kpd;dpurhaz jhf;f fyj;jpd; mNdhl; gjhh;j;jj;ij cUthf;fYk; cfe;j 
epiyg;gLj;jYk;.  

 mgptpUj;jp nra;ag;gl;l kpd; ,urhaz jhf;f fyj;ij mgptpUj;jp nra;jYk; cz;ikahd 
epyf;fPo; ePh; khjphpia ghpNrhjpj;jYk;.  

 
KbTfs;  
 
,r; nraw;wpl;lk; Ig;grp> 2011y; Muk;gpf;fg;gl;lJ kpd;Kidfspd; mbj;jsgil nghUl;fspd; 
cw;gj;jpahdJ nra;J Kbf;fg;gl;Ls;sJ. fNjhl;L nghUs; mgptpUj;jp Ntiyfs; 
Muk;gpf;fg;gl;Ls;sd. mj;Jld; ghPl;rhj;j ghpNrhjidfs; Kd;Ndhw;wfukhf cs;sd.  
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7.3.3.4 Gwj;JwpQ;rpfspd; ,ay;Gfis tifg;gLj;jYk; khw;wpaikj;jYk;  
 

G.C gj;jpuh[h> T.D.K.De. rpy;th> K.G.N. ehzaf;fhu 
 
mwpKfk;   
 
Gwj;JwpQ;ryhdJ xU ,aw;ifahd nraw;ghL ,jd; %yk; fiue;Js;s gjhh;j;jj;jpy; 
fhzg;gLk; %yf;$Wfs; xU Gwj;JwpQ;rp jpz;kj;jpd; Nkw;gug;gpd; xl;Ltjd;/ ,iztjd; 
%yk; Nrfhpf;fg;gLfpwJ. gy;NtW gl;l khrhf;fpfis mfw;wf;$ba Gjpa gjhh;j;jq;fis 
mgptpUj;jp nra;jyhdJ kpfTk; Kf;fpakhdjhf ,Uf;fpwJ. ,t; Ma;tpy; caph;g;gpf;fg;gl;l 
fhgz;> ckp Mfpait ,urhaztpay; hPjpahf khWjYf;F cl;gLj;jg;gl;bUf;fpd;wd. 
khWjYf;F cl;gLj;jg;gl;l kw;Wk; cl;gLj;jg;glhj gjhh;j;jq;fspd; ,ay;Gfs; mtw;wpd; 
Nkw;gug;G ,ay;Gfspd; khw;wq;fis Ma;T nra;tjw;fhf tifg;gLj;jg;gl;bUf;fpd;wd.   

 
Nehf;fq;fs; 
   
 th;j;jf hPjpahf caph;g;G+l;lg;gl;l fhgz;> ney;ckpapd; rhk;gy; Mfpad njhopw;ghl;L 

FOf;fis mwpKfg; gLj;Jtjd; %yk; Nkw;gug;G khWjyilar; nra;jy;.  
 khWjYf;F cl;gLj;jg;gl;l kw;Wk; cl;gLj;jg;glhj gjhh;j;jq;fspd; ,ay;Gfis  kPsha;T 

nra;jy;.  
 
KbTfs;   
 

COOH $l;lj;ij mwpKfg;gLj;Jtjd; %yk; Nkw;gug;G ,urhaz khWjy;fs; nra;ag;gl;ld. 
Fourier khw;wp mfr; rptg;G Speetrometry (FTIR)> Zeta epiyapay; G+r;rpa Gs;sp khw;w PH 

(PHZPC)> Nkw;gug;G gpuNjr gFg;gha;T> kw;Wk; Boehm titration Mfpa Kiwfs; khWjYf;F 
cl;gl;l/cl;glhj gjhh;j;jq;fis cWjpg;gLj;jy; kw;Wk; kPsha;T nra;jy; vd;gtw;wpw;fhf 
ghtpf;fg;gl;ld. ,ay;Gfis mwpjy; nrad; Kiwapd; KbTfspd; gb jha;g;gjhh;j;jq;fspd; 
Nkw;gug;Gf;fs; ntw;wpfukhf khWjyile;Js;sJ cWjpg;gLj;jg;gl;Ls;sJ. (cU1) vkJ 
jfty;fs; NtW ntspaplg;gl;l Ma;Tj;jfty;fSld; kpfTk; xj;Jg;Nghfpd;wd.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

a        b 

cU1 :- khWjYf;F cl;gLj;jg;gl;l / cl;gLj;jg;glhj gjhh;j;jq;fspd; ( pHzpc) 
a) caph;g;gpf;fg;gl;l fhgz; 
b) ney; ckpapd; rhk;gy;  
 
 
References 
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7.3.4 eNdh njhopy;El;gk; 
 
7.3.4.1 gr;ir eNdh njhopy;El;gk;  
 
nraw;wpl;l jiyik :- Nguhrphpah; C.B jp];]ehaf;f (gzpg;ghsh; IFS)  
 
nraw;wpl;l tpguk;   
   
xU Jz;L gjhh;j;jj;ij kpfr;rpwpa njhd;whf khw;WtJ vd;gJ mg;gjhh;j;jq;fspd; 
,ay;Gfspy; khw;wj;ij Vw;gLj;Jk; vd;gJ mDgthPjpahf fz;lwpag;gl;l cz;ik ,Ug;gpDk; 
,k;khw;wj;jpw;fhd fhuzq;fs; msit ,af;ftpay; tpjpfSld; ,ize;jjhf fhzg;gLfpwJ. 
xU Vw;wf;fhtpapd; miy mirthdJ mJ nfhs;sf;$ba ,lj;ijf; fhl;bYk; rpwpa 
fdtsTila ntspapy; eilngWk; NghJ ,J msit tiuaiw vd miof;fg;gLfpwJ. 
,J gy tpaf;fj;jf;f ,ay;Gfspy; ,t;tiuaiwfs; ntspaplg;gl;Ls;sd. ,g;ghpkhdq;fs; 
eNdh kPw;wh; msT tPr;Rfspy; fhzg;gLk; gjhh;j;jq;fs; eNdh gjhh;j;jq;fs; nghUl;fs; vd 
$wg;gLfpd;wd. eNdh msTila gjhh;j;jq;fspd; ,uz;lhtJ ,ay;G mit cah; Nkw;gug;G 
fdtsT tpfpjj;ij nfhz;bUj;jYk; rpwpa tisT Miuia nfhz;bUj;jYkhFk;. 
nghwpKiwf;Fl;gLj;jg;gl;l eNdh gjhh;j;jq;fspd; mw;Gjkhd ngsjpf ,urhaz ,ay;Gfis 
mtw;wpd; njhifia xj;j tifawhf;fSld; cld; xg;gpLk; NghJ Rahjpd re;ijfspy; 
eNdh cw;gj;jpfspd; xU mjpNtfkhd tsh;r;rpia Jhz;b gz;zpAs;sd. eNdh nghUl;fspd; 
ghtid kw;Wk; fl;Lehtf;fk; njhlh;ghd Ma;TfSld; ,ize;jjhf eNdh nghUl;fspdhy; 
Rw;whly; kw;Wk; kdpj Rfhjhuk; vd;gtw;wpy; Vw;gLk; ghjpg;Gf;fs; gw;wpAk; fUj Ntz;ba 
Njit cs;sJ Efh;T cw;gj;jpfs;> th;j;jfhPjpahd gpuNahfq;fs; vd;gtw;wpy; eNdh 
nghUl;fspd; msT mjpfhpj;J mjpfhpj;Jf; fhzg;gLjyhdJ mjd; cw;gj;jp ghtid kw;Wk; 
mopg;G vd;git njhlh;ghd R+oypay; gpur;ridfSld; njhlh;Gilajhf ,Uf;fpwJ. gr;ir 
,urhaz jj;Jtq;fSld; ,ize;jjhf R+oypay; hPjpahf ghJfhg;ghd eNdh gjhh;j;jq;fis 
tbtikg;gjw;fhf IFS ,d; gr;ir eNdh njhopy;El;g Ma;T nraw;wpl;lkhdJ Muk;gpf;fg; 
gl;bUe;jJ.  
 
kPs;ghh;it nra;ag;gl;l Ntisapy; vkJ Ma;Tf;FOthdJ maid mbg;gilahff; nfhz;l 
mad; xl;irl; kw;Wk; igiww; Nghd;wtw;iw khriljiy fl;Lg;gLj;Jtjw;fhf ghtpg;gjpy; 
kpfTk; cw;rhfkhf <Lgl;Lf; nfhz;bUf;fpd;wdh;. toikahf ehk; Ez; msTfspy; Vw;fdNt 
ed;whf ,ay;G gLj;jg;gl;l ,urhazj; njhFjpfspw;F chpa eNdh njhopy;El;g 
KiwfSf;Fs; ,dq;fpAs;Nshk; ,jdhy; ,q;F fhl;lg;gLk; rpy KbTfs; epiyapay; 
jilfis tpsq;fpf; nfhs;tjw;fhf Kjy; Ez;zpa msTfspy; cs;s gjhh;j;jq;fspd; 
nra;ag;gl;bUe;jJ. gpd;dh; eNdh njhopy;El;gkhdJ tpidj;jpwid nghwpKiwg;gLj;Jtjw;fhf 
ghtpf;fg;gl;lJ. Ma;thdJ NkYk; Nghf;Ftuj;J ghPl;ir eNdh nghUl;fspd; Nkw;gug;G 
,urhadj;jpd; %yq;fis ghPl;rpf;Fk; ePh; R+oy; njhFjpapy; eNdh nghUl;fspd; tpjp kw;Wk; 
eQ;Rj;jd;ik kw;Wk; mirTj;jd;ik vd;gtw;iw ghjpf;Fk; kPs; njhopw;ghL kw;Wk; mghak; 
vd;gd njhlh;ghd tho;f;if tl;l Ma;T kjpg;gPLfs; vd;gtw;iwAk; cs;slf;FfpwJ.  
  
eNdh Jzpf;iffshdit (NP) cah;ju Jzpf;if gUkd; tbtf;fl;Lg;ghL vd;gtw;Wld; 
tifahd $l;LfSld; njhFf;fg;gl;bUf;fpwJ. ,Ug;gpDk; mtw;wpd; $o;kj;jd;ik 
fl;Lg;ghlw;w ,izTf;F Rygkhf ghjpf;fj;jf;f jd;ik vd;git fhuzkhf NtWgl;l 
njhopw;rhiyg; gpuNahfq;fspy; ,tw;iw ifahs;tJ ,d;dKk; fbdkhfNt cs;sJ. 
jpul;rpailjypd; NghJ rhjhudkhf ntsptplg;gLk; vOkhd fl;likg;Gila tPo;gbit tpl 
Ez;zpa mstpyhd cl;Jis Nfhsq;fis cUthf;Ftjw;F iguw; Nghd;w vjph; Vw;wKila 
Ez;Jfs;fis fw;wad; nghyp kpd;gF nghUl;fshy; Jhz;lf;$ba gpuj;jpNahfkhd fiury; 
epiyikia ghPl;rpg;gjw;fhf Fwpg;ghd ftdk; nrYj;jg;gl;Ls;sJ.  
   
Ma;T mYtyh;fs; :-  
 
Nguhrphpah; R. tPuR+hpa> Muhl;rpg;Nguhrphpah; IFS Nguhrphpah; A. gz;lhu> rpNu~;l tphpTiuahsh;> 
Nguhjidg; gy;fiyf;fofk;> Nguhjid.  
M. kNfnfy;ty> ,urhaztpayhsh;> Njrpa ePh;toq;fy; tbfhyikg;Gr;rig.  
 
Ma;T khzth;fs; :-  
 
N. tyNtty> A. rpwpth;j;jd> Ma;T khzth;fs;> Nguhjidg;gy;fiyf;fofk;> Nguhjid. 
S.A.K.N jdNrfu> Ma;T khzth;> Cthnty;yr gy;fiyf;fofk;> gJis.  
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7.3.4.2 FbePh; fhzg;gLk; iej;jpNuw;Wf;fspd; gRikr; rPuhf;fs;. 
 

R. tPuR+hpa> C.B jp];]ehaf;f> A. gz;lhu> N.tyNtty> A. rpwpth;j;jd. 
 

eNdh njhopy;El;g nraw;wpl;lk;> IFS> fz;b> Nguhjidg;gy;fiyf;fofk;. 
   
 
ed;F fiuaf;$ba iej;jpNuw;W mad;fs; kpfTk; ghuJhukhd R+oy; tpisTfis 
Vw;gLj;Jfpd;wd. ,J Methemoglobinemia vd;W nrhy;yg;gLk; ePyf; Foe;ijfisAk; (Blue 
baby dicease) kw;Wk; Gw;W NehapidAk; Vw;gLj;JfpwJ. iej;jpNuw;W khriljyhdJ 
,yq;ifapd; ePh; tsq;fspy; cs;s xU mOj;jkhd gpur;rpidahFk;. ,g;gpur;rpidahdJ 
aho;g;ghzj;jpy; mjp$ba iej;jpNuw nrwpit gjpT nra;Js;sJ. (eg :- 100g/L w;F Nky;) 
,;q;F ehk; iej;jpNuw;Wf;fis Kw;WKOjhf cilj;J iejurd; thA kw;Wk; R+oYf;F 
ghjpg;gpy;yhJ jPq;fw;w fopT vd;gd ,ide;jjhd eNdh G+r;rpa Vw;wKila ,Uk;gpd; 
ghtidia ghpe;Jiu nra;Js;Nshk;.  
 
ZVI ahdJ xU Cf;fp kw;Wk; xU ,yj;jpud; %ykhfTk; njhopw;gLfpwJ ,q;Fs;s 
xl;Lnkhj;j topKiwahdJ mbg;gilf; Nfhl;ghl;by; ,Uk;gpd; mhpg;G tl;lj;jpDs; khRf;fis 
nfhz;L tUjyhFk;. ,jd; Fiwe;j nrytpw;fg;ghy; Jiz cw;gj;jpfshd Fe(11) Fe(111) 
Mfpad jpq;fw;witahf cs;sd. iej;jpNuw;Wf;fs; mjpfsT fhzg;gLk; ePhpypUe;J ZVI 
apid ghtpj;J G+r;rpa msT fopT cUthf;fj;Jld; ePiu rPuhf;ff;$ba Kiwnahd;iw ehk; 
mgptpUj;jp nra;Js;Nshk;. ,jd; kpf Kf;fpa jilahf cs;s fhuzp ahnjdpy; Nkyjpfkhf 
ntspNahWk; fopTfs; ,Uk;G JUTld; Nrh;e;J ePh; epiyfspd; xl;lg;ghijfspy; gbtiljYk; 
mjpy; fhzg;gLk; khRf;fSf;F Vw;g fl;Lg;ghlw;w xl;rpNaw;wKkhFk;. 
ngUk;ghyhd,g;gpur;rpidfs; eNdh msTfspy; (NZVI) ,Uk;ig (ZVI) cUthf;Ftjd; %yk; 
jPh;f;fg;gl KbAk;. fl;Lg;gLj;jg;gl;l tpjj;jpy; tspf;F jpwe;J tplg;gLk; nghOJ NZVI 
Jzpf;iffspd; Nkw;gug;gpy; 5nm mstpyhd ,Uk;G xl;irl; gil xd;W 
Njhw;Wtpf;fg;gLfpwJ. Muk;g fl;l Ma;T KbTfspd; gb ,e;jg; gilfs; ePz;l fhyj;jpw;F 
NkYk; jbg;gilahky; fhzg;gLtJ fhl;lg;gl;Ls;sJ. ,J Fiwe;jstpyhd Jug;gpbj;jiy 
Rl;bf;fhl;LfpwJ. 95% w;F Nkyhd ntspaPlhd mNkhdpahthf moptilAk; cw;gj;jpfis 
Vw;fdNt Nkk;gLj;jpAs;Nshk;. xU jlit eNdhmsTfspy; ,e;epyikfs; milag;gl;lhy; 
mNkhdpahit mjpfsT nfhz;l ePuhdJ FNshhpNew;wj;jpw;F cl;gLk; ,e;jg;gb Kiwapd; 
NghJ NH3 I N2 thf khw;wk; nra;af;$ba jhf;f gbKiwNa Nkd;ikg;gLj;Jtjw;F 
njhFjpf;Fwpa msTUf;fis Nkk;gLj;j Ntz;bapUf;fpwJ.  
,e;j topapy; G+r;rpa fopT cw;gj;jpAld; iej;jpNuw;W my;yhJ ePuhdJ cw;gj;jp 
nra;ag;gLfpwJ mj;Jld; ,k;KiwahdJ gr;ir eNdh njhopy;El;gk; vd miof;fg;gLfpwJ. 
fLikahd jw;Nghija Njitfis re;jpg;gjw;F Vw;wtifapy; NZVI I cUthf;FtNj ,r; 
nrad; Kiwapd; kpf Kf;fpa gbahFk; Patent mYtyfj;jpd; MNyhridf;fpzq;f 
ghpNrhjidj; jfty;fs; kl;Lg;gLj;jg;gl;Ls;sd.  
 

 
7.3.4.3 ePhpd; Nrjd khrhf;fpfis mopg;gjw;fhf eNdh igiuw;Wf;fs; 

 
R. tPuR+hpa> C.B jp];]hehaf;f> A. gz;lhu> S.A.K.N jdNrfu> M. kNfnfy;ty. 

 
eNdh njhopy;El;g nraw;wpl;lk;> IFS> fz;b> Nguhjidg;gy;fiyf;fofk;> Cthnty;yr 

gy;fiyf;fofk;> gJis> Njrpa ePh; toq;fs; tbfhyikg;Gr; rig 
   
 
,t; Ma;Tr; nraw;wpl;lj;jpd; Nehf;fk; khjphp fhNghNkw;Wf;fSf;fhd fdpAg;Gf;fspdhy; 
Jhz;lg;gl;l khrfw;Wk; njhopy;El;gj;ij mgptpUj;jp nra;tjw;F Njitahd Kf;fpakhd 
ngsjpf - ,urhaz fl;likg;ig toq;FjyhFk;. (c+k; :- fhNghG+A+ud;) igiuw; kw;Wk; 
mjd; eNdh analogs Mdit gpd;tUk; fhuzq;fSf;fhf njhpT nra;ag;gl;Ls;sd. Ubiquitous 
,ay;Gila FeS2 thdJ diamagnetic Mf cs;sJ. Fe(11) thdJ xU Fiwe;jsthd Spin 

inert cNyhf madhf cs;sJ. (d6, t62g) in contrast S2- MdJ njhlh;r;rpahd %yf;$w;W 
Orbital fis nfhz;bUg;gjhdJ ,yj;jpud; khw;wj;jpw;Fhpa kpf Kf;fpa fUtpahf cs;sJ. 
S2 gFjpahdJ ,yj;jpud; toq;fpahfNth my;yJ thq;fpahfNth njhopw;gl KbAk;. 
Xl;rpNahw;wkhdJ S2 tpd; ^ xgpw;wypy; ,Ue;J xl;rpNaw;wpapd; (LUMO) xgpw;wYf;F ,yj;jpud; 
flj;jg;gLtjhy; epfo;fpwJ. ,yj;jpud; khw;wkhdJ jho;j;jpapd; (HOMO) xU O 
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xgpw;wypyUe;J FeS2 ,d; S2 tpd; O xg;gpw;wypw;F jho;jy; nrad; Kiwapd; NghJ 
Kd;Ndhf;fpr; nry;Yk;. fhNghG+A+ud; moptpw;F ciltpw;F iguw;Nkw;gug;gpd; Nky; Fe(11) 
kw;Wk; S2 vd;gtw;wpd; kj;jpapy; envisaged gz;zg;gl;l ,yj;jpud; switehing nrad;KiwahdJ 
Njitg;gLfpwJ. ,q;F tpghpf;fg;gLk;. (envisaged) mZF KiwahdJ Njrpa R+oypay; 
ghJfhg;G njhlh;ghd ,yq;if Njrpa R+oypay; epfo;r;rpj;jpl;lj;jpw;F mikthf cs;s xU 
Kaw;rpahFk;.  
   
Fel3 kw;Wk; Natis vd;gtw;wpw;fpilapyhd jhf;fj;jpypUe;J Fiwe;j ntg;gepiy kw;Wk; 
tspkz;ly mKf;fk; Mfpa epyikfspy; jput fiurypDs; itiuw; MdJ 
njhFf;fg;gLfpwJ. njhFf;fg;gl;l igiuw;Wf;fspy; eNdh msTila Jzpf;iffs; 
fhzg;gLfpjh ,y;iyah vd;gij fz;lwpAk; Ma;Tfs; jw;NghJ eilngw;W tUfpwJ. 
ghprPyid nra;ag;gLk; fhyg;gFjpapy; ,yq;ifapd; ngd;rpw;fhp rpiwfspy; Nrfhpf;fg;gl;l 
,aw;ifahd eNdh igiuw; khjphpfs; ghtpf;fg;gl;ld. kpfTk; fl;Lg;ghlhd R+oypy; 
igiuw;Wf;fspdhy; fhNghG+A+ud; gFjpahf moptilar; nra;ag;gLtjhdJ ,af;ftpay; 
hPjpahf khjphpg;gLj;jg;gl;Ls;sJ. %yf;$w;W nfhj;J  khjphpg;gLj;jy; Kiwiag;ghtpj;J 
igiuw; Nrjd gjhh;j;jq;fspd; Nkw;gug;G fl;likg;gpd; ek;gfj;jd;ikahdJ kjpg;gPL 
nra;ag;gl;Ls;sJ.   

 

 
 
   
Igiuw;wpd;Nky; fhNghG+A+whd; Gwj;JwpQ;rypd; ntg;g ,af;ftpay; msTUf;fs; 
jPh;khdpf;fg;gl;Ls;sd. ruhrhpahd RahjPd rf;jp Gwj;JwpQ;ryhdJ 12.0 njhlf;fk; 28.8KJ.Mol-

2 tPr;rpDs; fhzg;gl;lJ. ,J  fhNghG+A+whd – igiuw; Nkw;gug;G rpf;fypy; ,urhaz 
gpizg;Gfs; fhzg;gLtij Rl;bf;fhl;LfpwJ. igiuw; - ePh; ,ilKfj;jpd; ,ilKf 
,ay;Gfshdit S(Zeta) – epiyapay; mstPLfs; %yk; tifg;gLj;jg;gl;ld. fhNghgpA+udpd; 
,Uf;Fk; epiyapy; PH IEP ahdJ 1.7 ,ypUe;J ~3w;FF tpyfpr;nry;tjhdJ mfr;rptg;G 
epwkhiyapdhy; gpd;dh; cWjp nra;ag;gl;l Nkw;gug;Gld; cs;s Neubahd ,ilj;njhlh;ig 
Rl;bf;fhl;LfpwJ. fPo; Fwpg;gplg;gl;l gb igiuw;wpd; jhf;fg;gFjpAld; ePz;l fhy njhLifapy; 
,Uf;Fkhdhy; N-H gpizg;gpd; Clhf fhNghgpA+udhdJ moptilAk; vd;gJ fhl;lg;gLfpwJ.  
 
kdpj ts mgptpUj;jp 
 
epiwtile;j gl;lg;gpd;gbg;Gfs; :-  
 

S.A.K.N jdNrfu – tpQ;Qhd kw;Wk; njhopEl;g gl;lg;gbg;Gfs; nraw;wpl;lk; 2011 
igiuw;wpdhy; fhNghgpA+ud;  moptiljy; - ngd;nuhd; (Fentun) khjphpahd nrad;Kiw 
Cthnty;y]; gy;fiyf;fofk; (,Wjpahz;L Ma;T nraw;wpl;lk; epiwT nra;ag;gl;Ls;sJ) 
  
N.tsyty – B.Sc ,urhadk; (tpN~l gl;lk; 2011)  
Zeta epiyapay; kw;Wk; Spechroscopic msT Kiwfspd; %yk; fhNghgpA+ud; kw;Wk; igiuw; 
,ilKfq;fis khrilar; nra;jy; ,uhraztpay; Jiw Nguhjid gy;fiyf;fofk; 
(gl;lg;gbg;gpd; ,ujpahz;L Ma;T nraw;wpl;lk; epiwtile;Js;sJ)  
 
M. kNfnfy;ty – M.Phil gl;lk;> Kd;Ndw;w epiyapy; cs;sJ> igiuw;wpdhy; Nrjd 
khrhf;fpfis mfw;Wjy; (gUkl;lhd jiyg;G) -PGIS Nguhjid gy;fisf;fofk;.    
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7.3.5 ,yq;ifapd; cyh;tyaj;jpy; ePhpd; ju Nkk;gLj;jy;.  
 
Ma;T jyik :- jpU J.P gj;krpwp ( tUif Muhl;rpahsh;)  
 
nraw;wpl;l tpguzk;   
 
,yq;ifapd; cyh;tyaj;jpy; rKjha hPjpahd ePh; tpepNahf Kiwfs; fhzg;gLfpd;wd. 
,tw;wpy; 30% khdit ePhpd; td;jd;ik fhuzkhf kf;fshy; FbePh;j; Njitf;fhf 
ghtpf;fg;gLtjpy;iy. ,q;F Fwpg;gplg;gLk; topfspy; ePhpd; fbdj;jd;ikahdJ mtw;wpd; Rit 
%yk; Rygkhf milahsk; fhzg;gl KbAk; ,Ug;gpDk; mtw;wpd; fhzg;gLk; fz;Zf;F 
Gyg;glhj eQ;rhfpa GNshiul;lhdJ ,urhaz gFg;gha;tpd; %yNk fz;lwpag;gl KbAk;. 
,d;ndhU Gwk; ,q;F fhzg;gLk; 50% khd ntl;Lf;fpzWfspy; GNshiul; msthdJ 
cah;thf fhzg;gLfpwJ. ,J Foe;ijfspy; Neubahf gy; njhlh;ghd GNshNuhrp]; Neha; 
kw;Wk; Neubaw;w hPjpapy; rLjpahd rpWePufg;ghjpg;G vd;gtw;iw Vw;gLj;j fhuzkhf 
mikfpwJ ,t; ePh;j;juk; njhlh;ghd fs Ma;thdJ 2010y; Muk;gpf;fg;gl;L (9600 khjphpfs;) 
2011k; Mz;L tiu (7500 ePh; khjphpfs;) mg;gpuNjrq;fSf;F nrd;W Nkw;nfhs;sg;gl;lJ. 
Rfhjhu jpizf;fsj;jpd; nghJr;Rfhjhu ghpNrhjfh;fs; kw;Wk; njhopy;El;g kw;Wk; Muhl;rp 
mikr;rpd; tpjhjh mYtyh;fs; MfpNahh; ,t; fs Ma;Tfspd; xUq;fpizg;ghsh;fshf 
,Ue;jdh;.  
 
nrad;Kiw  
 
ntl;lg;gl;l fpzWfspy; GNshiul; msTfis Fiwg;gjw;F Xl;Lj; Jz;Lfspdhyhd 
tbg;ghd;fs; (Filters) ,g;gpuNjrq;fspy; mwpKfg;gLj;jg;gl;ld. ,t; Xl;Lj;Jz;L tbg;ghd; 
nraw;wpl;lkhdJ fz;b “NrhNuhg;hpkp];w; rh;tNjrk;” vDk; epWtdj;jpd; mDruidAld; 
f`l;lf];fpypa tpYs;s nfh`k;gf];nfhl gpuNjrj;jpy; eilngw;wJ. Mdhy; nff;fpuht 
nraw;wpl;lkhdJ “wpr;rl;gPhp];” jdpahh; epWtdj;jpd; mDruidAld; elhj;jg;gl;lJ. 
nff;fpuht nraw;wpl;lkhdJ nff;fpuht tpjhjh; mYtyhpdhy; Muk;gpj;J itf;fg;gl;lJ.  
 rKjhak; rhh;e;j ePh; tpepNahfj; jpl;lq;fspy; KjyhtJ kpd; jpul;rpg;gLj;jy; ePh; 
Rj;jpfhpg;G nraw;wpl;lkhdJ (Rs. 16 yl;rk;) Mtzp 2010y; kpfpe;J gpu[h %yh rq;fk;> 
mNrhfkyfk vDk; ,lj;jpy; eph;khzpf;fg;gl;lJ. ,r; nraw;wpl;lkhdJ M/S ypq; ,aw;if 
cw;gj;jpfs; (jdpahh; epWtdk;)> nfsut W.B Vf;fehaf;f> mDuhjGu ghuhSkd;w cWg;gpdh; 
mth;fspd; gd;Kfg;gLj;jg;gl;lepjp> ve;jphp W.B n[ath;j;jd> MfpNahhpd; epjp 
mDruizAld; Nkw;nfhs;sg;gl;lJ. ,r; nraw;wpl;lkhdJ xt;nthU khjKk; 
mtjhdpf;fg;gl;L te;jJld; ruhrhpahf 10>000 yPw;wh; Rj;jpfhpf;fg;gl;l ePh; “mNrhfkyfk” 
fpuhkj;jpw;F tpepNahfpf;fg;gl;lJ.  
 
,uz;lhtJ ePh; Rj;jpfhpg;G nraw;wpl;lkhdJ> re;jkhypa gpu[h %yh rq;fk;> je;jphp kiy 
fpuhkj;jpy; Ig;grp 2011y; xU nkd;ikahf;fp (Softner) (Rs. 2.5 yl;rk;) epWtg;gl;lJld; 
Muk;gpf;fg;gl;lJ. gpujhd ePh;j;ju Nkk;ghlhdJ xU nkd;ikahf;fpia ghtpj;J ePhpd; 
td;jd;ikia Fiwj;jyhFk;.  
 
kpd; jpul;rpahf;fy; Kiw %yk; %d;whtJ ePh; Rj;jpfhpg;G ikakhdJ FUdhfiy 
khtl;lj;jpYs;s “Rt nrj gpu[h %yh rq;fk;” epf;f ntt> nkhunfhy;yhfk> vDk; fpuhkj;jpy; 
2011 fhh;j;jpifapy; epWtg;gl;lJ. epf;f nttahdJ rLjpahd rpWePuf ghjpg;Gf;fs; mjpfsT 
cs;s gpuNjrkhf milahsg;gLj;jg; gl;bUe;jJ. Rj;jpfhpf;fg;gl;l ePhpid toq;Ftjd; %yk; 
,g;ghjpg;ig Fiwf;f vjph;ghh;f;fg;gl;lJ. ,jw;fhf kPz;Lk; xU fl;ll mikg;gpyhd ePh; 
Rj;jpfhpg;G epiyakhdJ nfsut ruze; g];ehaf;f (ghuhSkd;w cWg;gpdh; FUzhfiy 
khtl;lk;) mth;fspd; mDruizAld; mikf;fg;gl;L epiwT nra;ag;gl;Ls;sJ. ePh; Rj;jpfhpg;G 
cgfuz njhFjpahdJ “Link ,aw;if cw;gj;jpfs;” (jdpahh; epWtdk;) ,dhy; 
toq;fg;gl;Ls;sJ. nkhj;j nrytpdk; Rs.15 yl;rkhFk;. rfy fl;Lkhdg;gzpfs; kw;Wk; ePh; 
Rj;jpfhpg;G myFfs; epWTjy; vd;gd FUehfy “Speetra Industrial Lanka (Pvt) Ltd” 
epWtdj;jhy; nra;ag;gl;bUe;jJ.  
 
,g;gpuNjrq;fspy; Nkw;Fwpg;gpl;l 10 myFfSf;F njhopy;El;g kw;Wk; Muhl;rp mikr;rpypUe;J 
epjp ngw;Wf; nfhs;sg;gl;Ls;sJ.  
 
nraw;wpl;l mYtyh;fs; :- ve;jphp W.M. n[ath;j;jd (njhz;lh;)  
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cU 1 :- kpd; jpul;rp myF     
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

cU 2 :- ePh; nkd;ikahf;fp    cU 3 :- epf;fntt fl;blk;  
 
 

 
 

cU 4 :- tpopg;Gzh;T kw;Wk; khjphpg;ghpNrhjid 
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cU 5 :- ePhpd; td; jd;ik  
 
 

 
 
cU 6 :- ePhpd; GNshiul; msT  
 
cU 5&6 vd;gd GNshiul; mfw;wy; nraw;wpwdhdJ 80 – 90% tPr;ir fhl;Lfpd;wJ. mj;Jld; 
td;jd;ik mfw;wyhdJ 50 – 70% tPr;irAk; (ruhrhpahf 12 khjq;fspy;) fhl;LfpwJ.  
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7.3.6. capu;g;gy;tifik kw;Wk; ghJfhg;G 
 
7.3.6.1. gpiwNkw;Wf;fspd; capupay; 
 
Ma;T jiytu;:- fyhepjp W. P. J. bw;W]; (rpN~Ël tUif tpQ;Qhdp) 
 
Ma;T tpguzk; 
 
,t; Ma;thdJ nghyeWitapy;> Fuq;Ffspd; Nky; mtw;wpd; ,aw;ifahd thoplq;fspy; 
Nkw;nfhs;sg;gLk; mtjhdpg;G uPjpahd fw;ifahFk;. kdpjdy;yhj gpiwNkw;whf;fspd; rKjha 
elj;ijfSf;fhd capupay; mbj;jsj;ijg; gw;wpa Gjpa mwpit tpupgLj;JtNj ,q;F vkJ 
Nehf;fkhFk;. elj;ijapayhdJ gy;Kfq;fisAila xU Njhw;wg;ghlhFk;. mj;Jld; vkJ 
Nehf;fk; interdisciplinary ramification Mf ,Uf;fpwJ. fle;jfhy Ma;Tfs; kw;Wk; 
ntspaPLfs; Nghd;wd r%f r%f epWtdq;fSf;fpilapyhd ,ilj;njhlu;Gfs;> jha; Nra; 
cwT> R+oypay;> gpwg;Gupikapay; gy;tifik> Rw;whly; khw;wq;fs; vd;gd njhlu;ghf 
Rl;bf;fhl;bapUg;gpDk; ,q;F ehk; Fwpg;ghf jdpad;fSf;fhd lhtpdpd; nghUe;Jk; jd;ik 
demographic tbtq;fs; vd;gtw;wpd; Nky; Nkw;Fwpg;gpl;l khwpypfs; fhl;Lk; jhf;fq;fis 
mstpLtjpy; Mu;tkhf cs;Nshk;. cjhuzkhf gpiwNkw;whf;fSf;fhd actuarial 
tho;fif – ml;ltizia cUthf;Ftjw;fhd KjyhtJ Ma;thf ,Ue;jJ. mj;Jld; r%f 
elj;ijfs; jdpad;fspd; tho;jfT> ,dg;ngUf;f ntw;wp kw;Wk; cUt tpUj;jp vd;gtw;wpy; 
nry;thf;Fr; nrYj;Jfpd;wJ vd;gijAk; fhl;LfpwJ. me;jj; jfty;fs; jw;Nghija r%f- 
capupay; kw;Wk; $u;g;Gf; nfhs;iffs; vd;gtw;iw guPl;rpg;gjw;F ghtpf;fg;gLfpd;wd. mj;Jld; 
,it tpQ;Qhdk; kw;Wk; ghJfhg;G vd;gtw;Wld; gue;j njhlu;igAk; nfhz;Ls;sd.  

 
eilKiwapy; r%f $u;g;G Njhw;wg;ghl;il Ma;T nra;tjw;fhf vkJ fw;ifg; gpuNjrj;jpy; 
fhzg;gLk; 34 nt;tNtW r%f FOf;fisr; Nru;e;j 4000w;Fk; Nkw;gl;l macaque jdpad;fis 
(capUs;s kw;Wk; capuw;w) ehk; milahsk; fz;bUf;fpd;Nwhk;. xt;nthU macaque w;Fk; 
mtw;wpd; eljlijapy; gpwg;Gupikapy; (genealogical)> R+oypay; kw;Wk; demographic tuyhWfs; 
vd;gtw;iw fz;lwpe;Js;Nshk; (traced). ,J jtpu ehk; mz;ikapy; 1>500 macaque f;fs; 
gw;wpa patrilineal milahsg;gLj;jiyAk; nra;J Kbj;Js;Nshk;. vkJ Kiwfs; actuaries w;F 
xj;jitahf cs;sd. tho;jftpw;F khwpypfis njhlu;GgLj;jy; ,jd; Kbtpw;F vkf;F kpfr; 
rupahd Gs;sptguq;fis epr;rapg;gjw;F gue;jfhy mstpy; mjpfsthd khjpupfs; 
Njitg;gLfpd;wd.  

 
ehk; elj;ijapaYf;Fk; nghUe;Jk; jd;ikf;Fk; ,ilNa xU njhlu;ig Vw;gLj;jp ,Ue;jhYk; 
,wg;G tPjj;jpy; ve;j clw;njhopypay; kw;Wk; xNu khjpupahd elj;ijapay; njhopw;ghL 
ghjpg;ig Vw;gLj;jpAs;sJ vd;gJ ,d;dKk; njspthftpy;iy. ,jdhy; Ma;thdJ elj;ij 
kw;Wk; kpf Kf;fpakhd Gs;sptpguq;fSf;fpilapyhd njhlu;gpy; gpwg;Gupik nrhe;jq;fs; kw;Wk; 
Neha;fs; (xl;Lz;zpfs;) vd;gtw;wpd; epiyapay; gq;F njhlu;ghf Ma;T nra;tjw;fhf 
tpupTgLj;jg;gl;Ls;sJ. gy;NtW epWtdq;fspd; ,iz MA;tpd; cjtpAld; ntt;NtWgl;l 
Neha; epyikfs; (aspects) kw;Wk; paternity exclusion gFg;gha;Tfshdit gpiwNkw;Wf;fspy; 
nghyeWitapy; Ma;T nra;ag;gl;Lf;nfhz;bUf;fpwJ. ,t; MA;Tfs; Fwpg;ghf Nguhjidg; 
gy;fiyf;fof tpyq;F kUj;JtgPlk; kw;Wk; ntspehl;Lg; gy;fiyf;fofq;fs; (nfhNyhd; 
gy;fiy> N[u;kdp) vd;gtw;wpd; ,izTld; Nkw;nfhs;sg;gl;L tUfpwJ.  
kw;iwatw;wpy; vkJ jw;Nghija MA;thdJ fhl;by; thOk; gpiwNkw;whf;fspd; 
clw;nfhOg;ig mstpLtjw;fhd rhj;jpakhd Kiw xd;iw cUthf;Ftjw;fhd Ma;Tfspy; 
ftdj;ijj; jpUg;gpAs;sJ. gpiwNkw;whf;fspd; clw;nfhOg;gpy; fhzg;gLk; NtWghLfs; gw;wpa 
mwpthdJ mtw;wpd; Kf;fpa Gs;sp tpguq;fspy; elj;ij kw;Wk; R+oy; vd;gtw;wpd; jhf;fk; 
njhlu;ghf vjpu;T$Wtjw;F ,l;Lr; nry;fpwJ.  

 
vkJ Ma;Tfshdit ,yq;ifapd; Njrpa mgptpUj;jpAld; njhlu;Gila nrad;Kiwg; 
gpuNahfq;fisf; nfhz;Ls;sJ. cjhuzkhf kdpjd; kw;Wk; gpiwNkw;Wf;fspd; Neha;fshd 
nlq;F fha;r;ry;> toxoplasmosrs, cry ptosporidium kw;Wk; njhw;WNeha;fs; 
vd;gtw;wpw;fpilNaAs;s Kf;fpakhd njhlu;Gfs; gw;wp fhl;bapUf;fpd;Nwhk;. ,d;ndhU 
kl;lj;jpy; ehk; ,aw;ifg; ghJfhg;gpy; cs;@u; rKjhaj;jpw;F mtw;iw fy;tpepfo;r;rpapDhlhf 
nfhz;L nry;tjw;Fk; kw;Wk; kdpjDf;Fk; Fuq;FfSf;Fk; ,ilNa Njhd;Wk; gpur;ridfis 
jPu;g;gjw;F cjTjy; Nghd;wtw;wpYk; Kd;nraw;ghl;lhsu;fshf cs;Nshk;. ,Wjpahf vkJ 
MA;Tfs; ru;tNjr uPjpapy; cau;ju Mtzg;glkhf xspgug;gg;gl;Lf;nfhz;bUf;fpwJ. vkJ 
jpiug;glkhdJ ru;tNjr murpay;> nghUshjhu gpuNjrq;fspy; ,yq;iff;F xU Neu; 
Njhw;wj;ij (positive image) toq;fpapUg;gJld; vkJ ehl;bw;F cy;yhrg; gazpfisAk; 
ftu;e;jpUf;fpd;wJ. 
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,iz Ma;thsu;fs; 
 
 Nguhrpupau; R. P. V. n[ae;j uh[gf;]> Parasitology Nguhrpupau; kw;Wk; jiytu;> 

pathobiology Jiw> kUj;Jt gPlk;> Nguhjidg; gy;fiyf;fofk;. 
 fyhepjp. mNrhf jq;nfhy;y> tpyq;F kUj;Jtk; kw;Wk; Rfhjhu gPlk;> Nguhjidg; 

gy;fiyf;fofk;.  
 Nguhrpupau;. gPw;wu; ENtz;Ngu;f> n[Ndhkpf;]; (Genumics) CCG w;fhd nfhNyhd epiyak;> 

nfhNyhd; gy;fiyf;fofk;> N[u;kdp.  
 Nf];upd; ngf;fu; (gl;lg;gbg;G khztd;) 

kdpjts mgptpUj;jp 
  

I. 2011 y; vkJ Ma;tpy; 5 khztu;fs; (nfhOk;G gy;fiyf;fofk;) 
gapw;wg;gl;Ls;sdu;. 

II. fy;tpj; jpizf;fsj;Jld; ,ize;J R+oypay; tpopg;Gzu;T kw;Wk; ,aw;if gw;wpa 
fy;tp vd;gtw;wpd; Nkk;ghL – nghyeWit khtl;lj;jpy;300 khztu;fSf;F 06 
epfo;r;rpj; jpl;lq;fs; toq;fg;gl;bUe;jd.  

khehL kw;Wk; tpupTiufs;  
  

 4 rpj;jpiu 2011 khehL – Mrpa ghrg;gupaj;jpw;fhd ru;tNjr epWtdk;. 
 24 Mdp 2011khtl;l nrayu;fSf;fhd khehL (nghJ epu;thf cs;ehl;L mYty;fs; 

mikr;R) kdpjd; - Fuq;F gpur;ridfSf;fhd jPu;Tfs; 
 30 Mdp 2011 Njrpa – Trust - ,yq;if:- 40 tUl Fuq;F gw;wpa fw;iffspypUe;J 

rKjha $u;g;gpw;Fupa cs;sPLfs; 

ghJfhg;G nrad;Kiwfs; 
 
2011y; ehk; 27 ghJfhg;G epfo;r;rfis epfo;j;jpapUe;Njhk;.  
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7.4. czT tpQ;QhdKk; NghridAk; 
 
Ma;Tj;jiyik:- fyhepjp Whypdp ypadNf (Ma;thsu;) 
 
Ma;T gw;wpa tpguzk;  
 
,yq;ifapy; ,aw;ifahff; fhzg;gLk; czT tsq;fspd; Nghrid epiyia fw;wy; vDk; 
Nehf;fj;Jld; ,r; nraw;jpl;lkhdJ 2011k; Mz;L ij khjkstpy; Muk;gpf;fg;gl;lJ. ,r; 
nraw;jpl;lkhdJ ntt;NtW tifahd czT cw;gj;jpfspd; juk;> ntt;NtW tifahd 
czTfshy; cly; ,urhadj;jpy; Vw;gLj;jg;gLk; jhf;fq;fs; kw;Wk; czT> Nghrid 
vd;gtw;wpw;Fk; cly;eyj;jpw;Fk; ,ilapyhd njhlu;G vd;gtw;wpw;fhd fw;iffis 
cs;slf;fpAs;sJ. jw;NghJ ,yq;if FiwNghrid kw;Wk; mjpfupj;j cly;epiy Nghd;w 
,uz;L gpur;ridfis vjpu;Nehf;fpAs;sJ. FiwNghridahdJ fu;g;gpdpj;jha;khu;fs;> Fiwe;j 
tUkhdKila FLk;gj;jpd; rpWtu;fs; MfpNahupilNa mjpfsT fhzg;gLfpwJ. Mdhy; 
cly; vil mjpfupg;ghdJ (nfhOg;G) mjpf tUkhdKila FLk;gq;fspilNa mjpfupj;Jr; 
nry;fpwJ. fu;g;gpdpj;jha;khu;fs;> Foe;ijfSf;fpilNa fhzg;gLk; FiwNghridf;F 
Njitg;gLfpd;w Nghridg; nghUl;fisf; nfhz;Ls;s ,aw;ifahd czT tsq;fisg; 
ghtpj;J jPu;T fhzg;gl KbAk;. ,jd; epkpj;jk; Moring oleifera vdg;gLk; KUq;if xU 
rpwe;j epiyapaiyf; nfhz;l cs;ehl;L jhtukhfj; njupT nra;ag;gl;Ls;sJ. KUq;if 
,iyfspd; Nghridr;rj;J kw;Wk; mtw;iw czTj; njhopw;rhiyfspy; gpuNahfpj;jy; vd;gd 
njhlu;ghd Ma;tpw;fhf mit fhzg;gLk; ,lq;fisg; nghWj;J mj; jhtuq;fspy; fhzg;gLk; 
Nghrid NtWghLfis jPu;khdpg;gjw;fhf ,yq;ifapd; ntt;NtW gFjpfspypUe;J KUq;if 
,iyfs; gFg;gha;tpw;Fl;gLj;jg;gl;ld.  

 
ntt;NtW khtl;lq;fspy; ngwg;gl;l ,iyfspy; fhzg;gLk; Ez; %yfq;fspd; msT 
ntt;Ntwhf fhzg;gLtJ mtjhdpf;fg;gl;lJ. ,tw;wpy; <utyaq;fspypUe;J ngwg;gl;l Ez; 
%yfq;fspd; msTld; xg;gpLifapy; cyu; tyaj;jpypUe;J ngwg;gl;l khjpupfspy; Ez; 
%yfq;fspd; msT cau;thff; fhzg;gLfpwJ. NkYk; KUq;if ,iyfspd; Nghrid 
msptpy; cug;ghtizapd; tpisT vd;gJ njhlu;ghd Ma;Tk; Kd;Ndw;wfukhf nry;fpwJ. 
,J jtpu ,yq;ifapd; ke;jNghridg; gpur;ridf;F jPu;thf czT cw;gj;jpg; nghUl;fspy; 
KUq;if ,iyfisAk; xU Nkyjpf Nghrid toq;fpahf ,izg;gjw;fhd rhj;jpak; 
njhlu;ghfTk; Muhag;glTs;sJ.  

 
nghJthf ,yq;ifapy; cs;nsLf;fg;gLk; nfsgp ,dq;fspd; Rfhjhu epiyapay; njhlu;ghd 
NkYnkhU fw;ifAk; Muk;gpf;fg;gl;Ls;sJ. ,yq;ifapy; jw;NghJ czT kw;Wk; mjpfupj;j 
vil vd;gd fhuzkhf guthj Neha;fs; mjpfupj;J tUtJld; mtu;fspy; 20 tPjkhd 
,wg;Gf;fSk; fzpg;gplg;gl;Ls;sd. rhj;jpakhd Nghrid/ czT %yq;fis ghtpj;J 
,e;Neha;fis fl;Lg;gLj;Jtjw;F rhj;jpakhd fz;Lgpbg;Gf;fs; mtrpakhf fhzg;gLfpwJ. 
xOq;fhd gUg;G tiffspd; (pulses) cs;nsLj;jyhdJ ,ja Neha;fs;> epiwNghrid 
(nfhOg;G) kw;Wk; ePupopT Neha; vd;gtw;why; Vw;gLk; ghjpg;Gf;fis Fiwf;fpd;wJ vd;gJ 
Ma;Tfs; %yk; njupatUfpd;wJ. mtiuapdj; jhdpaq;fspd; Rfhjhu epiyapay; njhlu;ghf 
Fwpg;gplj;jf;fsT fw;iffs; Nkw;nfhs;sg;gl;lhYk; nfsg;gpapd; Rfhjhu epiyapay; 
njhlu;ghd Ma;Tfs; kpfr;rpyNt nra;ag;gl;Ls;sd. ,e;j fw;ifapy; ,yq;ifapy; nghJthf 
cs;nsLf;fg;gLk; nfsgp ,dq;fspd; kpifNghrid (vil mjpfupg;G) vjpu;g;G tpisT 
njhlu;ghfTk; Ma;T nra;ag;glTs;sJ.  
 
,f;fw;iff;F ghtpf;fg;gl;l ehd;F nfsgp ,dq;fSk; mtw;wpd; gUkd;> ngsjPf Njhw;wk; 
kw;Wk; tpij Nkw;gilapd; epwk; vd;gtw;wpy; NtWgLtJld; mtw;wpd; njhopw;ghl;L 
,ay;GfspYk; NtWghLfs; fhzg;glyhk;. nfsgp ,dq;fspd; Nghrid ngWkhdq;fspy; 
NtWghLfs; fhzg;gLjyhdJ mtw;wpd; xl;rp vjpu;g;G (antioxidant) njhopw;ghL kw;Wk; 
gPNdhypd; msT vd;gtw;wpYk; NtWghLfs; fhzg;glyhk; vd;gij Rl;bf;fhl;Lfpd;wJ. ,e;j 
gupNrhjidfs; Nguhjidg;gy;fiyf;fof> tpyq;F tpQ;Qhd gPlj;jpdUld; ,ize;J 
gupNrhjid tpyq;Ffshf vypfis ghtpj;J Nkw;nfhs;sg;glTs;sd. ntspr;R+oypy; nfsgpad; 
njhopw;ghl;L ,ay;Gfis guprPypg;gjw;fhd Ma;Tfs; Kd;Ndw;w epiyapy; cs;sd.  
 
Ma;thsu;fs;:- Nguhrpupau;. S. A. FyR+upah  
 
Ma;T cjtpahsu;fs;:- nry;tp. x];kp ngNuuh> jpU. S. D. P. M. P. re;jpf (gl;lg;gbg;gig 
Nkw;nfhs;Sk; khztd;) 
 
rpNu\;l njhopy;El;g mYtyu;:- nry;tp. uQ;rpdp Jk;gNs 
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kdpjts Kfhikj;Jtk;:- 
 
nry;tp. x];kp ngNuuh> Muhl;rp cjtpahsu;> IFS  
Nguhjidg;gy;fiyf;fof tptrha Nkw;gbg;Gf;fs; gPlj;jpy; M.Phil fw;iff;fhf gjpT 
nra;Js;shu;. 
jpU. . S. D. P. M. P. re;jpf> gl;lg;gbg;gig Nkw;nfhs;Sk; khztd;> tpyq;F tpQ;Qhd Jiw> 
tptrhagPlk;> Nguhjid gy;fiyf;fofk;. 
 
 
 

 
 
tUzp    nghk;Ng   lty   MI35 
 
 

 
 
 

 
 
KUq;ifapiy Jhs;    nrwpthd KUq;ifg; gapu;r;nra;if 
 

 
7.4.1. KUq;ifj;jhtu ,iyfspd; Nghrid ,ay;Gfs; kw;Wk; mtw;iw ,yq;ifapd; 
czT cw;gj;jpj; njhopw;rhiyfspy; gpuNahfg;gLj;Jtjw;fhd rhj;jpak; vd;gd 

njhlu;ghd Ma;T 
 

O. ngNuuh> R. ypadNf> S. A. FyR+upah 
 

czT kw;Wk; Nghrid nraw;jpl;lk;> IFS> fz;b 
 
KUq;ifapiyj; jhtukhdJ (Moringa oleifera) mjd; Nghrid kw;Wk; kUj;Jt Fzhk;rq;fs; 
fhuzkhf milahsq; fhzg;gl;l xU gy;ghtidf;Fupa jhtukhFk;. KUq;ifj; jhtu 
,iyahdJ Neubahf (gr;irahf) Nth my;yJ rikj;Njh cz;zg;gl KbAk; my;yJ 
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mtw;wpd; Nghridg; ngWkjpapy; vt;tpj ,og;Gkpd;wp gy khjq;fSf;F cyu; nghbahf 
(Claried powder) Nrkpj;J itf;fg;gl KbAk;. 
 
Nehf;fq;fs; 
  
jw;Nghija fw;ifapd; Kf;fpa Nehf;fk; KUq;if ,iyfspd; Nghrid ,ay;Gfs; kw;Wk; 
mtw;iw czTcw;gj;jpj; njhopw;rhiyfspy; gpuNahfpg;gjw;fhd rhj;jpak; vd;gd njhlu;ghd 
Ma;thFk;.  
 
gpuj;jpNafkhd Nehf;fq;fs; 
  
1) ,yq;ifapd; vy;yh khtl;lq;fisAk; gpujpepjpj;Jtg;gLj;Jk; cyu;e;j KUq;if 

,iyfspd; Nghrid cs;slf;fq;fis jPu;khdpj;jy;. 
2) cuq;fs; ghtpf;fg;gl;l kw;Wk; ghtpf;fg;glhj epyikfspy; tsu;f;fg;gLk; cyu;e;j KUq;if 

,iyfspd; Nghridr; rj;Jf;fspy; fhzg;gLk; NtWghLfis xg;gpLjy;. 
3) ,yq;ifapd; czTw;gj;jpj; njhopw;rhiyfspy; KUq;ifpapiyj; Jhspd; gpuNahfk; 

njhlu;ghd rhj;jpak; njhlu;ghd Ma;T. 
 
,yq;ifapd; vl;L khtl;lq;fspy; Nrfupf;fg;gl;l KUq;ifapiyfspd; rpy Kf;fpakhd 
fdpAg;G nrwpTfs; ,e;jf; fw;if %yk; ngwg;gl;ld. mtw;wpd; tpguq;fs; fPNo cs;s 
cUf;fspy; fhl;lg;gl;Ls;sd. khtl;lq;fspilNa ngwg;gl;l KUq;ifapiyfspd; Ez; 
%yfq;fspilNa Fwpg;gplj;jf;fsT NtWghLfs; fhzg;gLfpd;wd. vkJ fz;Lgpbg;Gf;fs>; 
kw;iwa ehLfspdhy; Fwpg;gpl;L fhl;lg;gl;lglp KUq;ifapiy Ez; %yfq;fspd; xU kpfr; 
rpwe;j %yk; vDk; KbTld; xj;Jg;Nghfpd;wd.  
 

 
 
 
 
crhj;Jizfs;:-  

1. S. Arabshahi-D, D.V. Devi, A. Urooj, (2007). Evaluation of antioxidant activity of some plant extracts 

and their heat, pH and storage stability. Food Chem. 100, 1100-1105. 

2. J.W.Fahey, (2005). M. oleifera: A review of the Medical Evidences for Its Nutritional, Theraputic, and 

Prophylactic properties. Part 1. Trees for life Journal. 1;5. 

3. T. Songsak, S. Jongrungruangchok, S.Bunrathep,(2010) Nutrient and minerals content of eleven 

different smples of Moringa oleifera cultivated in Thailand. J. Health. Res. 24 , 123-127. 
 
 
 
7.4.2. vypfspy; nfsgpapd; nfhOg;G vjpu;g;G (kpifNghrid) tpisit MA;T nra;jy; 

 

O. ngNuuh> R. ypadNf> 
 

czT tpQ;QhdKk; NghridAk; nraw;jpl;lk;> IFS> fz;b 
 

clw;gUkd; mjpfupg;ghdJ cyfyhtpa uPjpapy; jdpegu;fspilNa mjpfupj;JtUk; 
Fwpg;gplj;jf;fsT gue;Jgl;l ghjpg;ig Vw;gLj;jf;$ba xU nghJthd Rfhjhu gpur;ridahFk;. 
mjpfupj;j clw;nfhOg;G gpujhdkhf tapw;Wg;gFjp nfhOg;ghdJ ,Uja Neha;fs; (Coronary 
Heart diseases) ,uz;lhk; tif ePupopT Neha; kw;Wk; dyslipidenia 1,2 Nghd;w mDNrg 
syndrome I cila rpf;fyhd Neha; epiyapy; ghupa gq;fpid tfpf;fpd;wd. mDNrg 
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syndromes MdJ Fiwe;jstpyhd jhtu ehu; kw;Wk; jhtu vjpu; - xl;rpNaw;wpfs; kw;Wk; 
mjpfstpyhd njhopw;rhiyapy; cw;gj;jp nra;ag;gl;l nty;yq;fs;> ghy; czTfs; Nghd;w 
fhNghitjNuw;W> nfhOg;G $ba czTfs; vd;gtw;wpd; cs;nsLg;GfSld; kpf ,Wf;fkhd 
njhlu;Gilajhf fhzg;gLfpwJ. mjpfupj;j vil kw;Wk; nfhOg;G Fwpg;ghf tapw;Wf;nfhOg;G 
,yq;ifapy; taJ te;jtu;fsplk; xg;gPl;lstpy; guyuhff; fhzg;gLtJ Fwpg;gplg;gl;Ls;sJ 
Katulanda etal. ,jd;%yk; gUg;G tiffspd; xOq;fhd cs;nsLjjyhdJ ,Uja Neha;fs;> 
clw;gUkd; kw;Wk; ePupopT vd;gtw;wpdhy; Vw;gLk; ghjpgGf;fis Fiwf;ff;$bajhf ,Ug;gJ 
fhl;lg;gl;Ls;sJ. nfsgpahdJ (Vigna unguculata L. walp) (kpf mjpfsthf) Gujk;> 
ehu;g;nghUs;> Ez;Nghridr; rj;Jf;fs; capupay; njhopw;ghLila jhtu ,urhadq;fs; 
vd;gtw;iw nfhz;l xU mtiuf; FLk;gj;ijr; Nru;e;j jhdpakhFk;. czTfspy; fhzg;gLk; 
xl;rp vjpu;g;Gg; nghUl;fs; cly;eyj;jpw;F ghJfhg;G toq;Fk; fhuzpfshf nraw;gLfpwJ. ,t; 
vjpu; xl;rpNw;wpfs; ,UjaNeha;fs;k kw;Wk; Gw;WNeha; Nghd;w Neha;fshy; Vw;gLk; 
ghjpg;Gf;fis Fiwf;ff;$ba jd;ikia nfhz;bUg;gJ tpQ;Qhd Ma;Tfs; %yk; 
rhd;Wg;gLj;jg;gl;Ls;sJ. ,e;jf; fw;ifapy; gupNrhjid tpyq;Ffis ghtpj;J Gwr;R+oypy; 
nghJthf cs;nsLf;fg;gLk; nfsgp ,dq;fspd; (tUzp> nghk;Ng> jty> MI35) 
clw;gUkd; mjpfupg;G vjpu; tpisit fzlwptjw;fhd Ma;T nra;ag;gl;L tUfpwJ.  
fw;ifapd; Nehf;fk; 
1) mjpfsT nfhOg;G czT Cl;lj;jpdhy; epiw mjpfupg;G kw;Wk; tapw;Wf; nfhOg;G 

mjpfupg;Gs;s vypapy; nfsgp Jhspdhy; Vw;gLk; tpisit Ma;T nra;jy;. 
2) clw;gUkd; kw;Wk; dyslipidemia cld; njhlu;Gilajhd epzePu; capupurhad 

msTUf;fspd; Nky; nfsgp Jhspdhy; Vw;gLj;jg;gLk; tpisit Ma;T nra;jy;. 
3) <uy; ypg;gpl;Lf;fs;> FSjhijNahd; kl;lq;fs; kw;Wk; <uypd; xl;rpnajpu;g;G nehjpa 

njhopw;ghLfs; vd;gtw;wpd; Nky; nfsgp Jhspdhy; Vw;gLj;jg;gLk; tpisit Ma;T 
nra;jy;. 

4) ypg;gpl; njhFg;G> ypg;gpl; cilg;G vd;gtw;Wld; njhlu;Gila mRNA Nky; nfsgp 
Jhspdhy; Vw;gLj;jg;gLk; tpisit Ma;T nra;jy;. 

 
Muk;gfl;l KbTfspd; gb epu;zapf;fg;gl;l gpA+l;ily; Vw;wg;gl;l [jnuhl;iry; nrhYhtd;]; 
(BHT) ,w;F vjpuhf tUzp> nghk;Ng> lty> MI35 vd;gtw;wpd; xl;rp vjpu;g;G njhopw;ghLfs; 
(IC50 ngWkjp) KiwNa 350> 560> 815> kw;Wk; 1200 mg/ ml  MfTk; tUzp> nghk;Ng> lty> 
MI35 vd;gtw;wpd; gPNdhypd; msT KiwNA 11> 74> 9.9> 7.2 kw;Wk; 6.0 mg/g MfTk; 
fhzg;gl;lJ. 
 
crhj;Jizfs;:- 
 
1. Gastaldelli, Y. Miyazaki Y, M. Pettiti, M. Matsuda, S. Mahankali S, E. Santini, R.A. DeFronzo, E. 

Ferrannini, (2002). Metabolic effects of visceral fat accumulation in type 2 diabetes.  J. Clin. 

Endocrinol. Metab. 87, 5098-103. 

2.   G.L. Vega, B. Adams-Huet, R. Peshock, D. Willett, B. Shah , S.M. Grundy, (2006). Influence of 

body fat content and distribution on variation in metabolic risk. J. Clin. Endocrinol. Metab.  91, 

4459-66.  

3. Katulanda, M.A.R. Jayawardena, M.H.R.Sheriff, G. R.Constantine, D.R.Matthews, (2010). 

Prevalence of overweight and obesity in Sri Lankan  Adults. Obes. Rev. 1,751-56. 
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7.5 %yf;$w;W caphpaYk; gpwg;GhpikapaYk; 
 

7.5.1 fy caphpay;  
Ma;T jyik :- fyhepjp D.N kfz Muhr;rp (Ma;thsh;)  
 
Ma;T tpguzk;   
 
jhtu fy caphpay; nraw;wpl;lkhdJ 2004 Mz;L khh;fop khjkstpy; ePyg;gr;ir 
my;f;fhf;fspd; Muhl;rpAld; Muk;gpf;fg;gl;lJ 2009k; Mz;by; ,J fy caphpay; vd ngah; 
khw;wk; nra;ag;gl;lJ. jw;NghJ Ma;Tfs; ,uz;L gpujhd gphpTfspy; eilngw;W tUfpwJ. 
Mitahtd ePyg;gr;irfs; kw;Wk; fhrNeha; vd;gdthFk;. tsq;fis ntspg;gLj;jy; kw;Wk; 
kdpj eyid Nkd;ikailar; nra;jy; vd;gtw;Wld; Njrpa mgptpUj;jpf;F gq;fspg;Gr; 
nra;tjw;fhf xt;nthU tifahd Ma;TfSk; Jizr; nraw;wpl;lq;fSld; nraw;gLj;jg;gl;L 
tUfpd;wd.  
 
,yq;ifapd; ePyg;gr;ir ,dq;fspd; %yf;$w;W jhtu gpwg;Ghpikapay; (Phylogenetics)  
  
ePyg;gr;irfs; ,Jtiu Gjpa caph;j; njhopy;El;g cw;gj;jpfspd; fz;Lgpbg;gpw;F 
ghtpf;fg;glhj caph;g;gy; tifik cila ghhpa caph;j; njhFjpahFk;. jw;Nghija 
fw;iffshdit ,yq;ifapy; fhzg;gLk; ePyg;gr;irfs; kw;Wk; Mf;fpay; (archaeal) 
,dq;fspd; kiwe;Js;s ngWkjp kw;Wk; kdpj eydpw;F ghtpf;ff; $bajhd mtw;wpd; 
epiyapay; vd;gtw;iw ntspf; nfhzUtjw;fhf mtw;wpd; gy;tifik kw;Wk; ngWkjp 
njhlh;ghd jfty;fis jw;Nghija fw;iffs; toq;Ffpd;wd. ngUk;ghyhd Nghridr; 
nrwpTila ed;dPh; Vhpfspy; ePyg;gr;irfs; mbf;fb er;R my;fh kyh;it Vw;gLj;Jfpd;wd. 
,J kdpj Rfhjhuj;jpw;F ngUk; mr;RWj;jyhf mikfpd;wJ. ePyg;gr;irfspd; er;R 
cw;gj;jpahFk; tifia jPh;khdpg;gjhdJ er;R mgptpUj;jpailAk; epiyapay; njhlh;ghd 
vr;rhpf;ifia toq;FfpwJ. ,jd; %yk; Rfhjhu gpur;ridfis jtpg;gjw;F Kd;$l;bNa 
fz;L gpbf;ff;$bajhf mikAk;. kw;iwa ehLfisg; Nghy; ePh; epiyfspy; er;Rj;jd;ik 
kl;lq;fis fz;fhzpg;g;gjhdJ ghhpa Rfhjhu mr;RWj;jy;fis Fiwg;gjw;F kpfTk; 
Kf;fpakhdnjhU Njitahf cs;sJ.  
 
Neha;f;fhuzpapay; fz;lwpag;glhj rpWePuf NehAk; (CKDu) ePyg;gr;ir eQ;RfSk;   
  
ePyg;gr;ir eQ;Rfspy; ikf;Nuhrp];hpd; kw;Wk; rpypd;NuhNghnkhg;rpd; (Cylindropermopsin) 
Mfpait ed;dPh; epiyfspy; Ml;rpahditahf fhzg;gLfpd;wd. <uy; kw;Wk; rpWePufj;jpy; 
ghjpg;Gfis Vw;gLj;jf; $ba tpyq;F kw;Wk; kdpjdpy; eQ;Rj;jd;ikia Vw;gLj;jpAs;s gy 
epyikfspy; ,it milahsk; fhzg;gl;Ls;sd.  NkYk; kpf mz;ikapy; ,yq;ifapd; 
tlkj;jpa khfhzj;jpy; mjpfsT mtjhdpf;fg;gl;l Neha;f;fhuzpapay; fz;lwpag;glhj 
rpWePuf Nehapd; ghjpg;ghdJ (CKDu) ,yq;ifapd; ePh; epiyfspy; ePyg;gr;irfspd; 
gpurd;dj;Jld; mjpfhpj;Js;sjhf fUjg;gLfpwJ. ,Ug;gpDk; ghjpg;G> Neha; Vw;gLj;jg;gLk; 
jd;ik vd;gd mjpfstpy; fz;lwpag;glhkNyNa cs;sJld; kpfr; rpy fw;iffNs 
ntspaplg;gl;Lk; cs;sd. ,jw;Fhpa kpf Kf;fpa fhuzk; Fwpg;ghf mg;gpuNjrq;fspd;. 
ePh;epiyfspy; fhzg;glf;$ba ePyg;gr;ir eQ;Rfs; Nghd;w ,urhadq;fs; kw;Wk; caphpay; 
gjhh;j;jq;fspd; ,ize;j jhf;fj;jpd; tpisthf ,Uf;ff; $Lk;. ,jdhy; ePh; epiyfspy; 
mt;thwhd ePyg;gr;irfis milahsk; fhz;gnjd;gJ fyeQ;Rfis cw;gj;jp nra;Ak; 
ePyg;gr;irfis milahsk; fhz;gjw;F Gjpa tpiuthd %yf;$w;W fz;fhzpg;G 
nra;tjw;Fhpa rhj;jpaj;jpid toq;Fjy; vDk; ePz;lfhy Nehf;if toq;ff; $bajhf 
,Uf;Fk;. vkJ fz;L gpbg;Gfspd; mbg;gilapy; mDuhjGuk; (jp];]thtp> Etuthtp> kw;Wk; 
fyhthtp) fpuhe;JUf;Nfhl;il> cd;durpa ePh; Rj;jpfhpg;G epiyak; kw;Wk; guhf;fpuk rKj;jpuk; 
vd;gdtw;wpy; eQ;Rfis cw;gj;jp nra;af;$ba jpwDila ePyg;gr;ir my;fh ,dq;fshd 
ikf;Nuhrp];hp];> rpypd;NuNgnkhg;rp];> Nghkpbak;> ypq;gpah> Nghd;w ,dq;fs; mjpfstpy; 
gue;Js;sd. ,it cyh;tyaj;jpy; Vw;gl;bUf;Fk; CKDu ,d; kpfKf;fpa mr;RWj;Jk; 
fhuzpfshf ,Uf;f KbAk;.  
 
gpwg;Ghpik myF ntspg;ghl;L gFg;gha;T : ,yq;ifapd; Neha;f;fhuzpapay; fz;lwpag;glhj 
rpWePuf Nehapd; jtwtplg;gl;l njhlh;ig milahsk; fhZjy;  
  
CKDu Nehahspfspy; gpwg;Ghpikapay; myF ntspg;ghl;L gFg;gha;it jPh;khdpg;gjw;F 
,Jtiu fw;iffs; vitAk; Nkw;nfhs;sg;gltpy;iy MfNt ,jid xU Muk;gfl;l ghPl;rhj;j 
fw;ifahf Nkw;nfhs;tjd; %yk; Neha; tha;g;gl;l rpWePuf khjphpfs; kw;Wk; kdpj fl;Lg;ghl;L 
rpWePuf khjphpfspd; Nky; RNA ntspg;ghLfSld; Real Time PCR Arrays I ghtpj;J njhpT 
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nra;ag;gl;l gpwg;Ghpik myFfSf;Fhpa (kUe;Jfs;> rPNdhigNahl;bf;];> R+oy;fhuzpfs;> 
xl;rpNaw;w mOj;jk;> ghu cNyhfq;fs;> gpNsNthndhapl;Lf;fs;> guk;giu> ePhpopT) gpwg;Ghpik 
myF ntspg;ghl;L tbtq;fis ehk; jPh;khdpf;f KbAk;. CKDu tpd; tsh;r;rpAld;  
njhlh;Gilajhd gpwg;Ghpikapay; myF ntspg;ghl;L tbtq;fspd; milahsg;gLj;jyhdJ 
rhj;jpakhd mr;RWj;Jk; fhuzpia jPh;khzpg;gjw;F vkf;F cjtf;$bajhf ,Uf;Fk;.  
 
gy; kUe;JfSf;F – vjph;g;Gila fhrNeha; (MDR – TB)  

 
MDR TB ahdJ kUe;jpw;F czh;Tila TB Ald; xg;gpLk; NghJ mjp$ba ,wg;G tPjj;ij 
nfhz;bUg;gjdhy; nghJr;Rfhjhuj;jpw;F kpfTk; Kf;fpakhf te;J nfhz;bUf;Fk; xU 
gpur;rpidahf cs;sJ. ,t;tifahd TB f;fis fl;Lg;gLj;Jtjpy; kpfTk; rthyhf cs;sJ 
tpiuthd Neha; eph;zaKk;> gpujhdkhf vjph;g;G vjph;g;G tpUj;jpahtijAk; vjph;g;G jphpGfspd; 
gutiy jLg;gJkhFk;. ,yq;ifapy; fhzg;gLk; ikf;Nfhgf;hPwpak; ,dq;fspd; kUe;jpw;F 
Vw;Gilajhd jd;ikapd; cs;@h; tbtq;fs; gw;wp kpfr; rpy jfty;fNs cs;sd. vkJ 
fw;iffspypUe;J  fz;bapy; cs;s fhr Nehahsh;fspilNa mjpAah; mstpy; iwghk;gpDf;F 
(rifambin) vjph;g;G fhzg;gLtJ fz;L gpbf;fg;gl;Ls;sJ.  
  
hpA+NghFNshrp]; my;yhj ikf;NfhgfhPwpah (NTM) it milahsk; fhz;gjw;fhd xU 
tpiuthd Kiw   
  
xU nghJthd ikf;Nfhgf;hPwpakhdJ nghJthd njhw;iw Vw;gLj;jf;$ba xU mq;fpahFk; 
,J Vw;fdNt Rthr Neha;fis cila Nehnajph;g;G rf;jp Fiwe;j Nehash;fis 
ghjpf;fpd;wJ jw;NghJ ,e;Nehash;fs; “rop – vjph;” Nehahspfshf tifg;gLj;jg;gl;Ls;sdh;. 
vkJ fw;iffspypUe;J nkJthf kw;Wk; tpiuthf tsUfpd;w hpA+NghFNshrp]; my;yhj 
mycobacteria (NTM) fis NtWgLj;jp milahsk; fhz;gjw;fhf xU %yf;$w;W 
ghpNrhjidia cfe;jjhf Vw;gLj;jpAs;Nshk;.  
 
];igUypdhit (Spirulina) ghhpa mstpy; tsh;g;Gr; nra;jy;   
 
,r; nraw;wpl;lj;jpd; kpf Kf;fpa Nehf;fk; kfhj;kh fhe;jp epiyaj;Jld; ,ize;J 
,yq;ifapy; Spirulina tpd; ghhpastpyhd tsh;g;ig gpugyg;gLj;JjyhFk;. Spirulina thdJ 
Fiwe;j cs;sPl;L nryTila – Racjtpia ngw;Wf; nfhs;sf; $ba xU th;j;jf hPjpahd 
tsh;g;G Kiwahf ghtpf;fg;gLfpwJ. Spirulina tpd; Jha tsh;g;ghdJ ngw;Wf;nfhs;sg;gl;L> 
jw;NghJ Ma;T $l kw;Wk; ,aw;ifahd epyikfspy; Spirlina tsh;g;ghdJ guhkhpf;fg;gl;L 
tUfpwJ. jw;NghJ nryT Fiwe;j khw;wPl;L ,urhazj;ijg; ghtpj;J Gjpa Clfnkhd;iw 
cUthf;Ftjw;fhf ntt;NtW Clfq;fs; ghPl;rpf;fg;gl;L tUfpd;wd.  
 
Ma;T cjtpahsh;fs; :-  jpUkjp> R.P tzpfJq;f> jpUkjp H.M ypadNf> jpUkjp D.K 

tPuNrfu> jpUkjp S. kNf];tud; (njhz;lh;) 
 
Ma;T epGzh;fs; :-   Nguhrphpah; S.A FyR+hpa (tUif Ma;Tg; Nguhrphpah;) 
  
njhopy;El;g cjtpahsh; :-  A. njd;df;Nfhd; (Spirulina nraw;wpl;lk; )  
 
,izthsh;fs; :-  fyhepjp N.V re;jpuNrfud; (nfhOk;G gy;fiyf;fofk;)> fyhepjp 

T. mgaNrfu (fz;b>   nghJ itj;jparhiy) 
Nguhrphpah; V. NjtNerk; (Nguhjidg; gy;fiyf;fofk;) fyhepjp 
D. klnfju (fz;b> nghJ itj;jparhiy)  

     Nguhrphpah; S. arth;jd (rpwpn[ath;jdGu gy;fiyf;fofk; ) 
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7.5.1.1 ,yq;ifapd; ePyg;gr;ir ,dq;fspd; %yf;$w;W jhtu gpwg;Ghpikapay; 
 

D.N kfd Muhl;rp> R.P tzpfJq;f fy caphpay; nraw;wpl;lk;> IFS> fz;b. 
 

mwpKfk;   
 
ePyg;gr;irfs; kw;Wk; Mf;fpah (archaea) Nghd;wd mtw;wpd; cah; ntg;gepiyfs; kw;Wk; kpf 
Nkhrkhd fhy epiyfs; vd;gtw;wpy; tsuf;$ba jpwd; fhuzkhf kpfTk; ftdj;jpw;Fhpa 
xd;whf ,Uf;fpwJ. ,aw;ifahd khjphpfspy; 16S rRNA gbKiw gFg;gha;tpw;fhd 
njhopy;El;g mgptpUj;jpahdJ ,aw;ifapy; archaea kw;Wk; ePyg;gr;irfs; vd;gtw;wpd; 
milahsg;gLj;jy; kw;Wk; fz;Lgpbj;jy; vd;gtw;iw Vw;fdNt Cf;Ftpj;Js;sJ. ntt;NtW 
ntg;gepiyg; gpuNjrq;fspy; thOk; Ez;zq;fpf; Fbj;njhiffis gbKiwg; gLj;Jtjw;F PCR 
– cUg;ngUf;fy; 16S rRNA gpwg;Ghpikf; fhuzpj;Jz;L ,aw;ifaopg;G gbKiw n[y; 
vyf;NuhNghNwhrp]; (DGGE) gFg;gha;thdJ Vw;fdNt ghtpf;fg;gl;bUf;fpwJ. fle;j 
jrhg;jq;fspy; extremophiles ,d;Nkyhd nrwpthd kw;Wk; Ijurd; Ma;T Kaw;rpfis 
,af;Fk; xUghhpa Cf;Ftpg;G ,t; Ez;zq;fpfs; kw;Wk; mtw;wpd; cw;gj;jpfs; cld; 
njhlh;Gilajhd epiyapay; jfTila caph;j; njhopy;El;g gpuNahfq;fshFk;. th;j;jf 
hPjpahf ghtpf;fg;gLk; rpy extremozymes w;Fhpa cjhuzq;fshf Thermococaus littoralis 
,Ue;J ngwg;gl;l DNA nghypkNu]; Thermus aquaticus etc vd;gdtw;wpd; nghypkNu]; 
rq;fpypj;jhf;fq;fspd; gpuNahfk; (PCR) kw;Wk; Psychrophiles ,ypUe;J mOf;ffw;wpfspy; 
my;fiyd; GNuhl;bNarpd; gpuNahfk; vd;gtw;iw Fwpg;gplyhk;.  
 
Nehf;fq;fs;   
 
,f; fw;ifapd; Nehf;fk; ,yq;ifapy; fhzg;gLk; extremophilic ePyg;gr;irfs; kw;Wk; archaea 
vd;gtw;wpd; gy;tifikia tpsq;fpf;nfhs;SjYk; ,yq;iff;F ed;ikaspf;ff; $ba caph;j; 
njhopy;El;gtpay; gpuNahfpf;ff; $ba epiyapaiyf; nfhz;l njhpT nra;ag;gl;l Nkhrkhd 
Rw;whly;fspypUe;J Ez;zq;fpfis gphpj;njLj;jYk; mtw;wpd; ,ay;Gfis 
tifg;gLj;jYkhFk;.  
 
KbTfs;  
 
,yq;ifapy; fhzg;gLk; epyg;gr;ir my;f;fhf;fs; kw;Wk; archaea fspd; gy;tifik 
njhlh;ghd tifg;gLj;jSf;fhf 39.1 – 62 0

C tiuahdJ ePh; ntg;gepiy tPr;RfSf;fpilapy; 
tfht (gjpajyht)> kfhXah> neYk;ntt> fd;dpah> jq;fpAy; nghj Nghd;w ,lq;fspYs;s 
Ie;J ntg;gf; fpzWfspypUe;J ePh; khjphpfs; Nrfhpf;fg;gl;ld. ntt;NtW gFjpfspypUe;J 
ngw;Wf;nfhs;sg;gl;l ePh; khjphpfspypUe;J  16S rRNA gpwg;Ghpik myfpw;F rfy DNA 
khjphpfSk; PCR jhf;fj;jpw;fhf rkh;g;gpf;fg;gl;ld.  
 
,jd;NghJ ePyg;gr;irf;Fhpa Fwpg;ghd xypNf epA+f;fpspNahiul; gpiwNkhh; Cya 359F 
Kd;Ndhf;fp kw;Wk; Cya 781 Ra kw;Wk; gpd;Ndhf;fp vd;gtw;iw ghtpj;J jdpj;Jtkhd 450bp 

Jz;lhdJ tpisit toq;fpaJ. gpd;Ndhf;fpa gpiwNk]; 781Ra kw;Wk; 781Rb ,yf;F 
fjph;fs;/ nfw;wNwhrp];w; kw;Wk; jdpf;fy/ nfw;wNwhrp];w; my;yhjtw;iw cUthf;Fk; 
ePyg;gr;irfs; ePyg;gr;ir rKjhaj;jpy; KiwNa fhzg;gl;ld. vkJ KbTfs; 
nte;ePh;f;fpzWfspy; fhzg;gLk; cUttpaypy; khWghLs;s ePyg;gr;ir ,dq;fspd; 
gpurd;dj;ij njspthf tpsq;fg;gLj;jpAs;sd. archea tpd; milahsk; fhz;gjw;F Fwpg;ghd 
Muf;fpay; gpiwNk];> Kd;Ndhf;fpa UA 751 F gpiwkh; kw;Wk; gpd;Ndhf;fpa UA 1406R 
gpiwkh; vd;gd ghtpf;fg;gl;ld. mj;Jld; 750bp PCR Jz;Lfs; mtjhdpf;fg;gl;ld. ,J 
ntd;dPh;f;fpzWfspy; archaea tpd; gpurd;dj;ij cWjpg;gLj;Jfpd;wd. fl;Lg;ghl;L ePyg;gr;ir 
jphpghd Microcystis aeruginosa PCC 7941 ,d; 16S rRNA PCR cw;gj;jpfis ghtpj;J DGGE 
epyikfs; cfe;jjhf;fg;gl;Lf;nfhz;z;bUf;fpd;wd. Ie;J RLePh;f; fpzWfspypUe;J 
ngw;Wf;nfhs;sg;gl;lR+oypay; ePh; khjphpfspypUe;J DGGE gphpj;njhLg;ghd nghUksthd 
ePyg;gr;ir 16S rRNA PCR cw;gj;jpfs; ngwg;gl;ld ,it ntt;Ntwhd gl;b tbtikg;ig 
ntspf;fhl;bd. ,J RLePh;f;fpzWfspd; Fwpg;ghd ePyg;gr;ir gy;tifik ,Ug;gij 
cWjpg;gLj;jpAs;sJ.  
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7.5.1.2 ePyg;gr;ir eQ;RfSk; Neha;fhuzpapay; fz;lwpag;glhj rLjpahd  
rpWePuf NehAk; (CKDu) 

 

D.N kfd Muha;r;rp> H.M ypadNf fy caphpay; nraw;wpl;lk;> IFS> fz;b. 
 
mwpKfk;   
 
ePyg;gr;irfshdit ePhpy; tsUk; R+hpa xspia gjpf;Fk; Mw;wYila 
GNwhf;fhpNahw;whf;fshFk.; rhjfkhd R+oy; epyikfspy; ePyg;gr;irfspd; ngUksthd 
nrwpthdJ ghjfkhd my;fh kyh;jiy (HAB) Vw;gLj;JfpwJ. ngUksthd HAB apd; 
gpurd;dkhdJ mtw;wpd; Jid mDNrgg;gjhh;j;jq;fshd ePyg;gr;ir eQ;Rfis cw;gj;jp 
nra;tJld; ePhpd; PH> CLGiftpLk; jpwd;> caph;g;gy;tifik vd;gtw;iw khw;wkilar; 
nra;tjd; %yk; ePhpd; juj;ij ghjpg;gilar; nra;fpwJ. ,e;j ePyg;gr;ir eQ;Rfspy; 
ikf;Nuhrp];hpd; (microcystin) kw;Wk; rpypd;NuhNgnkhg;rpd; (Cylindrospermopsin) Mfpait 
cyfshtpahPjpapy; ed;dPh; Vhpfspy; Ml;rpahf fhzg;gLk; eQ;RfshFk;.  
 
Nehf;fq;fs;   
 
rpypd;Nuh];Ngnkhg;rp]; (Cylindrospermopsis) jphpgpd; gphpj;njLg;Gk; mjd; ,ay;Gfis 
tifg;gLj;JjYk;. ,yq;ifapy; mtjhdpf;fg;gl;l Neha;f;fhuzpapay; mwpag;glhj rpWePuf 
Neha;f;Fhpa mr;RWj;Jk; fhuzpahf ePyg;gr;ir eQ;Rfs; cs;sdth? vd;gij jPh;khdpj;jy;.  
 
KbTfs;   
 
Nehahsh;fspd; ePh; epiyfspy; ,Ue;J fpuhe;JUf;Nfhl;il> mDuhjGuk;> jpf;fntt> vDk; 
,lq;fspy; Nrfhpf;fg;gl;l ePh; khjphpfis;> Nehahsh;fspd; ney;tay;fspypUe;J ngwg;gl;l kz; 
khjphpfs;> fpuhe;jpUf;Nfhl;il rpWePuf ntspNehahsh; gphptpw;F tUk; Nehahsh;fspd; FUjp 
kw;Wk; rpWePuf khjphpfs; mj;Jld; fl;Lg;ghl;L ghpNrhjidf;fhf NtW gpuNjrq;fspypUe;J 
ngwg;gl;l ePh; khjphpfs; Ngd;wit Nrfhpf;fg;gl;L ehd;F ePyg;gr;irfSf;Fhpa tpN~l 
Clfq;fspy; tsh;g;G nra;ag;gl;ld. EZf;Ff;fhl;bapd; fPo; 70 khjphpfspdJk; cUttpay; 
mtjhdpg;G nra;ag;gl;lJ mj;Jld; M. aeruginosa, Cylindrospermopsis, Anabaena, Chroococcus, 

Phormidium, Microcystis spp., Oscillatoria, Limnothrix, Lyngbia, Calothrix, Anabaenopsis, 

Chroococcidiopsis, Scynechocystis, Scynechococcus, Arthospira, Merismopedia Mfpa ,dq;fs; 
mz;zsthf eQ;ir cw;gj;jp nra;tdthf ,Ug;gJ milahsk; fhzg;gl;lJ. Boom’s 
Kiwia ghtpj;J FUjp khjphpfs;> rpWePuf khjphpfs; kw;Wk; ePh; khjphpfspypUe;J R+oypYs;s 
kw;Wk; tsh;f;fg;gl;l gpwg;Ghpikapay; DNA ahdJ gphpj;njLf;fg;gl;lJ.  
 
ePyg;gr;ir my;fhf;fspd; gpurd;dj;ij mwptjw;fhf ePh; khjphpfs;> FUjp kw;Wk; rpWePuf 
khjphpfs; vd;gtw;wpd; 16S rRNA gpwg;Ghpikf;fhuzpf;Fhpa ePh; epiy khjphpfSf;F CPC 
gpwg;Ghpikf; fhuzpf;Fhpa PCR cUg;nghUf;fkhdJ nra;ag;gl;lJ. gbKiwg;gLj;jypd; %yk; 
,uz;L jphpGfs; milahsk; fhzg;gl;ld. mitahtd: Cylindrospermopsis raciborskii and one 

as Scynechococcus. rpypd;Nuhngnkg;rpd; eQ;rpd; msit mwptjw;Fk; mjd; gpurd;dj;ij 
milahsg;gLj;Jtjw;Fkhf fpuhe;JUf; Nfhl;il> mDuhjGuk;> FUehfy khtl;lq;fspypUe;J 
ngwg;gl;l ePh; khjphpfSf;F ELISA ghpNrhjid nra;ag;gl;lJ. ePh;epiyfSs; n`dhdpfy 
thtpapy; mjpAah; eQ;Rj;jd;ik gjpthfpAs;s mNjNtis rpypdNuh];Ngnkhg;rpd; eQ;rhdJ 
Etuthtp kw;Wk; FUehfythtp vd;gtw;Wk; gjpT nra;ag;gl;Ls;sJ.  
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7.5.1.3 PCR kw;Wk; DNA thpirg;gLj;jiy ghtpj;J kUe;jpw;F vjph;g;Gila 
ikf;Nfhgf;hPwpak; hpA+NghFNshrp]; jphpgpid milahsk; fhZjy;. 

 
D.N. kfd – Muhr;rp1> M. kNf];tud1;> D.K. tPuNrfu> D

1. nklnfju2> V. NjtNerk;3> 
 

1fy caphpay; nraw;wpl;lk;> IFS> fz;b.2Rthr gphpT> kj;jpa khh;gfrpfpr;ir epiyak;> fz;b. 
3Ez;Zaphpay; Jiw> Nguhjidg; gy;fiyf;fofk;. 

 
mwpKfk;   
 
kUe;JfSf;F vjph;g;Gila ikf;Nfhgf;hPwpak; hpA+NghFNshrp]; jphpgpd; cUthf;fkhdJ 
mgptpUj;jp mile;j kw;Wk; mile;J tUfpd;w ehLfspy; mjpfhpj;Jr; nry;Yk; gpur;ridahf 
cs;sJ. kUe;JfSf;F vjph;g;Gila ikf;Nfhgf;hPwpak; hpA+NghFNshrp]; capUf;F 
mr;RWj;jyhdjhf ,Uf;ff; $Lk;. mj;Jld; ,J gy ehLfspy; fhrNeha; fl;Lg;ghl;L 
nraw;wpl;lq;fspy; mr;RWj;jyhfTk; cs;sJ. ,J njhlh;r;rpahf rpfpr;irapd; nryT> fhyk; 
vd;gtw;iw mjpfhpj;Jr; nry;tJld; rpfpr;irapd; tpidj;jpwid Fiwtilar; nra;fpwJ. 
kUe;Jf;F jilAs;s hpA+NghFNshrp]pd; fl;Lg;ghL kw;Wk; tpidj;jpwid rpfpr;ir 
vd;gtw;wpw;F Muk;g fl;l milahsk; fhZjyhdJ kpfTk; mj;jpahtrpakhFk;.  
 
Nehf;fk;   
 
fz;b kj;jpa khh;gf rpfpr;ir epiyaj;jpw;F tUif jUk; fhrNehahsh;fspilNa 
kUe;JfSf;F vjph;g;Gila ikf;Nfhgf;hPwpak; hpA+NghFNshrp];  cila Nehahsh;fis 
jPh;khdpj;jy; kw;Wk; kUe;JfSf;F vjph;g;Gila ikf;Nfhgf;hPwpak; hpA+NghFNshrpir 
milahsk; fhz;gjw;fhf rpoB> inhA kw;Wk; KatG [Pd;fis khWjyilar; nra;tij 
,yf;fhf nfhz;L PCR kw;Wk; DNA thpirg;gLj;jiy mbg;gilahf nfhz;l ,yFthd 
kw;Wk; tpiuthd ghpNrhjidia mgptpUj;jp nra;jy; vd;gdthFk;.  
 
KbTfs;   
 
KjyhtJ tp[aj;jpd; NghJ (n=238) nkhj;jkhf 250 rop khjphpfs; ngw;Wf; nfhs;sg;gl;ld. 
mj;Jld; jw;Nghija fhrNehahsh;fspilNa (n=12) mkpy tpiuT bacilli w;F Neuhdit 
(+ve) tsh;g;gpw;F cl;gLj;jg;gl;ld. fl;Lg;ghl;L Fbj;njhifahf mNj rpfpr;ir epiyaj;jpw;F 
tUk; mkpy tpiuT baulli w;F   (-ve) Md Nehahsh;fsplkpUe;J 25 rop khjphpfs; 
Nrfhpf;fg;gl;lJ. tpfpj Kiwapid ghtpj;J Lowenstein – Jensen / Middle brook 71 + 10 
Clfj;jpd; Nky; INrhepahrpl; kw;Wk; iwghk;gpDf;fhd gpw nghUnsjphpfSf;fhd Vw;Gila 
ghpNrhjid nra;ag;gl;lJ.  
 
250 khjphpfspy; milfhj;jypd; NghJ vl;Lf; fpoikfSf;fpilapy; 174 (69.6%) tsh;e;jpUe;jd. 
,tw;wpy; 159 (63.6%) gphpj;njLg;Gfs; M. tuberculosis/ M. tuberculosis rpf;fy;fs; vd;gJ 
cWjpg;gLj;jg;gl;lJ. fl;Lg;ghl;L Fbj;njhifapypUe;J ngwg;gl;l 25 khjphpfspy; 
milfhj;jypd; NghJ ehd;F khjphpfs; Ie;J ehl;fSf;Fs; tsh;e;jd mj;Jld; gphpj;njLg;Gfs; 
hpA+NghFNshrp]; my;yhj ikf;Nfh gf;hPwpahf;fs; vd milahsk; fhzg;gl;ld. 32% khd M. 

tuberculosis / M. tuberculosis rpf;fy; ghpj;njLg;Gfs; INrhepahrpl;Lf;Fk; 16% iwghk;gpDf;Fk; 
vjph;g;igAk; fhl;bd. 2.4% khdit gy; - kUe;JfSf;F vjph;g;Giladthf ,Ue;jd. 32>    
M. tuberculosis/ M. tuberculosis rpf;fy; gphpj;njLGfs; iwghk;gpDf;F vjph;g;Gila mNj Ntis 
INrhepahrpl;bw;F czh;Ts;sdthf fhzg;gl;ld. PCR epyikfs; inbA> KatG> kw;Wk; rpoB 
gpwg;Ghpik myFfspw;F (gene) cfe;jjhf;fg;gl;lJ. M. tuberculosis tsh;g;Gk; 
gphpj;njLg;GfspypUe;J ngwg;gl;l inbA> KatG> kw;Wk; rpoB [Pd;fspd; PCR cw;gj;jpfspd; 
Neubahd jhdpaq;fp> thpirg;gLj;jyhdJ nra;ag;gl;L tUfpwJ. ,f; fhyg;gFjpapy; 
Mycobacterium tuberculosis ,d; 86 jphpGfSf;fhd gpwg;Ghpik myF (gene) 
thpirg;gLj;jyhdJ epiwtile;Js;sJ.  
 
inhA (n=3)> KatG (n=16) kw;Wk; rpoB (n=35) vd;gtw;wpw;fhd gpwg;Ghpik myF 
thpirg;gLj;jypypUe;J ngw;Wf;nfhs;sg;gl;l epA+f;fpspNahiul; thpirg;gLj;jy;fs; gpwg;Ghpik 
myF tq;fpapy; (Gene Bank) KiwNa GQ 36940 – GQ 369437> GQ 868653 – GQ 868655> 
GQ 871909 – GQ 871920> HQ 540563 – HQ 540578 kw;Wk; HQ 589040 – HQ 589056 Ngd;w 
mZFk; ,yf;fq;fspy; gbT nra;ag;gl;Ls;sd. 17 M. tuberculosis vjph;g;G jphpGfspy;> 7 
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jphpGfspd; DNA thpirg;gLj;jy; gFg;gha;Tfs; 15 ntt;NtW tifahd khWjy;fis 
ntspg;gLj;jpapUe;jJ.  
 
Vw;fdNt cfe;jjhf;fg;gl;l PCR epyikfis ghtpj;J ky;hpgpnsf;]; PCR (inhA + rpoB kw;Wk; 
KatG + rpoB) gutyhf;fk; nra;ag;gl;lJ. gutyhf;fk; nra;ag;gl;l cw;gj;jpfs;> kUe;JfSf;F 
vjph;g;ig tpiuthf ,dk; fz;L nfhs;tjw;fhd ,aw;if mopg;G gbepiy gel electrophoresis 

(DGGE) epyikfis cfe;jjhf;Ftjw;fhf jw;nghOJ ghtpf;fg;gLfpwJ.     
   
 
 
7.5.1.4%r;Rf;Foha; ghpNrhjid kw;Wk; ropkhjphpfspy; hpA+gFNshrp]; my;yhj ikf;Nfh 

gf;hPwpahf;fis ,dk; fhZjy;. 
 

D.N kfz Muhr;rp1> D.K tPuNrfu1> U. fUzhuj;d1> N. jp];]hehaf;f2> D. klnfju2> 
 

1fy caphpay; nraw;wpl;lk;> IFS> fz;b. 
Rthr myF> kj;jpa khh;gf rpfpr;ir epiyak;> fz;b. 

 
mwpKfk;   
 
hpA+gFNshfp];  my;yhj ikf;Nfh gf;hPwpah (NTM)> hpA+gFNshfp]; jtph;e;j (MOTT) 
ikf;Nfh gf;hPwpah my;yJ vspikahf nghJthd ikf;Nfh gf;hPwpah> M. tuberculosis 
rpf;fYf;Fs; tuhj ,dq;fis cs;slf;Ffpd;wd. ,t; ikf;Nfh gf;hPwpahf;fspd; gy ,dq;fs; 
kdpjdpy; Neha;f;fhuzpfshf milahsk; fhzg;gLfpd;wd. TB I ntspg;gLj;Jk; fLikahd 
Rthrj; njhFjp NehahdJ NTM cld; ,ize;Js;s kpfTk; nghJthd rpfpr;irf;Fhpa 
ntspg;ghlhFk;. INuhg;ghgpy; M.avium rpf;fy; kw;Wk; M. Kansasii Mfpad Rthrg;igfis 
jhf;Fk; nghJthd NTM ,dq;fshFk;. Rthrj; njhFjp Neha;fis re;jh;g;gq;fspy; Vw;gLj;Jk; 
NtW Neha;f;fhuzpfshtd M. chelonae> M. fortuitum> M. abscessus> M. xenopi kw;Wk; M. 

maimoense2> vd;gdthFk;. M. tuberculosis cld; Nkw;nghUe;Jk; Neha; tbtj;jpw;F mg;ghy; 
NTM ,dhy; Vw;gLk; njhw;W> Neh; mkpy – tpiuT bacilli (AFB) sm ears ,d; cah;it 
toq;ff;$Lk;. Mj;Jld; Nehapay; tuyhw;W fz;Lgpbg;Gf;fs; TB apy; milahsj;ij xj;jjhf 
fhzg;gLfpd;wd.  

 
Nehf;fq;fs; 
 
%r;Rf;Fsha; tphpT> Rthrg;ig Gw;W NehAldpize;j NTM njhw;W> rhjhuz TB rpfpr;ir 
%yk; Fzkhf;fg;glhj vjph; Rthrtop TB Nehahsh;fspypUe;J %yf;$w;W njhopy;El;gk; 
kw;Wk; tsh;g;G vd;gtw;wpd; %yk; Neha;f;fhuzpia gphpj;njLj;jy;.  
 
KbTfs;  
 
fz;b> nghJ itj;jparhiy kw;Wk; kj;jpa khh;G rpfpr;ir epiyaj;jpw;F nry;Yk; 
Rthrg;ghij mwpFwpfs;> khh;G fjph;Gifg;glj;jpy; Kbr;Rfs; my;yJ Fopfs; fhzg;gly; 
my;yJ HRCT Scan y;/ gy rpwpa Kbr;Rf;fSld; $ba gyika %r;Rf;Fsha; tphpT 
vd;gtw;iw cila Nehahsh;fNs vkJ fw;iff; Fbj;njhifahFk;. Rthrg;ghij Ma;T 
nra;ag;gl;l Nehahsh;fspd; rpfpr;ir khjphpfs; tsh;g;G+lfj;jpd; kPJ Neuhd rKjhaq;fis 
toq;fpd. 60 rKjhaq;fs; mkpy tpiuT epw%l;lYf;F Neuhf ,Ue;jd ,tw;wpy; 52 tpiuthf 
tsh;e;jd 8 nkJthf tsh;e;jd. ,uz;L Nehahsh;fs; mth;fspd; %r;Rf;Foha; fOty;fspy; 
M. tuberolosis I nfhz;bUe;jdh;. Mth;fspy; xUth; mtuJ %r;Rf;Foha; ghpNrhjidfspy; 
M. tuberculosis kw;Wk; tuberculosis my;yhj ikf;Nfh gf;hPwpahf;fis nfhz;bUe;jhh;. 
ghpfhpf;fg;gl;l rop khjphpfs; LJ Clfj;jpy; ,Ndhf;FNyrd; nra;ag;gl;l NghJ Clfj;jpy; 
Neuhd Ez;zq;fpr; rKjhaj;ij 27 Nehahsh;fs; nfhz;bUe;jdh;. 
  
,t; 27 rop khjphpfspy; 17 kpf tpiuthd tsh;r;rpia fhl;bd. ,tw;wpy; 14 khjphpfs; AFB 

(+ve)Mf cWjpg;gLj;jg;gl;lJld; 3 khjphpfs; AFB (-ve) Mf cWjpg;gLj;jg;gl;ld. jukhd 
nrad;Kiwfisg; ghtpj;J DNA gphpj;njLg;Gfshdit epiwT nra;ag;gl;Ls;sd. tsh;g;G 
gphpj;njLg;GfspypUe;J tpiuthf kw;Wk; Fiwthf tsuf; $ba ikf;Nfh gf;hPwpahf;fis 
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NtWgLj;Jtjw;fhf SP1 kw;Wk; SP2 gpiwNk]; cld; PCR ghpNrhjidfs; 
cfe;jjhf;fg;gl;ld.  
 
jPh;khdk;  
 
vkJ fz;L gpbg;Gf;fspd; mbg;gilapy; vkJ fw;if Fbj;njhifapy; 28.8% khdth;fs; 
hpA+gFNshfp]; my;yhj ikf;Nfh gf;hPwpah Neha;fspdhy; ghjpf;fg;gl;Ls;sdh;. ,J 
vr;rhpf;fj;jf;f tifapy; cah;it fhl;LfpwJ. Mgphpf;f ehLfis Nghy;> ,yq;ifapYk; 
tuberculosis I Neha; eph;zak; nra;tjw;F EZf;Ff;fhl;bg; ghpNrhjidfNs Nkw;nfhs;sg;gl;L 
tUfpwd. mj;Jld; tuberculosis Nghd;w mwpFwpfSf;F mkpy – tpiuT NTM ,d; 
<LghlhdJ tuberculosis I jtwhf Neha; eph;zak; nra;tjw;F ,l;Lr; nry;yyhk;.  
 
 
 

7.5.1.5 igUypdh (Spirulina) njhlh;ghd fw;iffs;. 
 

S.A FyR+hpa> R.P tzpfJq;f> D.N kfd – Muhr;rp> A. njd;df;Nfhd;> 
 

fy caphpay; nraw;wpl;lk;> fz;b. 
 
mwpKfk;  
 
Spirulina vdg;gLtJ gy;fy> ,iocUthd ePyg;gr;ir my;fhthFk;. ,J kdpjdpd; Rfhjhu 
czT njhopw;rhiyfspy; Fwpg;gplj;jf;fsT gpugyj;ij ngw;Wf; nfhz;Ls;sJ. Mrpahtpd; 
gy ehLfspy; ,J Guj toq;fp czthfTk; kdpj Rfhjhu czthfTk; ghtpf;fg;gl;L 
tUfpwJ. ,J Nfhopg;gz;izfspy; ghtpf;fg;gLk; cztpy; fl;lhakhd Nghrid 
cs;slf;fkhfTk; ePh;tsg;G czTfspy; (kPDzT) tpw;wkpd;fs; (B- rpf;fy; - B1> B12> B16> 
C kw;Wk; E) Gujq;fs; vd;gtw;iw toq;fpahfTk; ghtpf;fg;gLfpwJ.  
 
Nehf;fq;fs; 
 
kfhj;kh fhe;jp epiyaj;Jld; ,ize;J Spirulina tpd; ghhpa mstpyhd tsh;g;ig 
,yq;ifapy; gpugyg;gLj;JjyhFk;.  
 
KbTfs;  
 
,e;jpahtpypUe;J nfhz;Ltug;gl;l jha; tsh;g;G Spirulina khjphpfs; Rj;jpfhpf;fg;gl;L jput 
kw;Wk; jpz;k Clfq;fspy; IFS y;> guhkhpf;fg;gl;L te;jd. ,t; ,Ug;G my;yJ jha; 
tsh;g;gpypUe;J ngw;Wf; nfhs;sg;gl;l 1-2 yPl;lh; Jiztsh;g;Gf;fs; NghJkhd tsh;r;rpia 
fhl;bd. ,it MGC (cU1) apdhy; Kfhik nra;ag;gl;L tUk; tl;l nfju fpuhkpa 
epiyaj;jpy; 20 yPw;wh; gpsh];hpf; Nghj;jy;fspy;> ntspg;Gw gFjpapy; – mlh;e;j tsh;g;Gfis 
Muk;gpg;gjw;Fhpa ,Ndhf;Fyq;fshf (Muk;g cl;GFj;jpfs;) ghtpf;fg;gl;ld. ,Ug;gpDk; ,t; 
Kd;ndLg;ghdJ jdpf;fy gr;ir my;fhtpdhy; njhLiff;Fl;gLj;jg;gl;likapdhy; 
ntw;wpfukhf mikatpy;iy mj;Jld; iftplg;gl;lJ.  
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
        cU 2 :- 20 Lit Nghj;jy; tsh;g;G.  cU 1 :- tl;lnfjutpy; 20L 

Nghj;jy;fspy; gFjpahd – 
mlh;e;j tsh;g;G.  
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cU 3 :- jpwe;j jhq;fp (Tank) tsh;g;G   cU 4 :- EZf;Ff;fhl;b Nehf;F (X100)  
 
Ma;T $l ,Ug;Gf;fspypUe;J gbKiw hPjpahd njhFjpapDhlhf Spirulina tsh;g;gpd; 
nfhs;ss;tpid (Volume) mjpfhpg;gjw;fhd kpfTk; Neh;j;jpahd Kiwnahd;W IFS ,y; 
ghPl;rpf;fg;gl;lJ. ,J kpfTk; ntw;wpfukhf mike;jJld; ,J jpwe;j jhq;fpfspy; gFjpahd – 
mlh;tsh;g;GfSf;F gr;irtPl;L epyikfspy; (cU 2>3 kw;Wk; 4) rhj;jpakhd xd;whf 
fhzg;gLfpd;wJ. ,t; njhopy;El;gj;ij tl;lnfju MGC fpuhkj;jpw;F khw;Wtjw;fhd 
eltbf;iffs; jpl;lkplg;gl;Ls;sd.  
 
kdpj ts mgptpUj;jp :-  fyhepjp (jpUkjp) V. mk;gythzh;> M.Phil (Nguhjid 

gy;fiyf;fofk;) 2011y; Kbtile;Js;sJ. 
jpUkjp R.P tzpfJq;f (nfhOk;G gy;fiyf;fok;)  PhD 
apw;fhd gjpT nra;Js;shh;.  
jpUkjp H.M ypadNf (nfhOk;G gy;fiyf;fofk;) 
jpUkjp D.K tPuNrfu (Ma;T cjtpahsh; - IFS)  
jpUkjp D.M.D.P.K gz;lhu (Nguhjid gy;fiyf;fofk;) 
M.Sc apw;fhf gjpT nra;Js;shh;.  

 
njhz;lh; Ma;T cjtpahsh; :-   jpUkjp U. fUzhuj;d> jpUkjp C. gpNukjpyf>  

jpUkjp S. kNf];tud;.  
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7.5.2 Ez;Zaphpay; caph;j;njhopy;El;gk;. 

 
7.5.2.1. tptrhaj;jpy; gpuNahfpg;gjw;fhf caphpay; glyj;ij mbg;gilahff; nfhz;l 

caphpay; cuq;fis (BFBFs) mgptpUj;jp nra;jy;.  
 

Ma;T jyik :- Nguhrphpah; G. nrdtpul;z (Ma;Tg;Nguhrphpah;)  
 
nraw;wpl;l tpguzk;   
 
kz; Ez;zq;fpfs; fhl;Lr;R+oy; njhFjpapd; cw;gj;jpgËgy;tifik> cWjpj;jd;ik> Nrh;e;j 
epiyapay; vd;gtw;iw ,af;Ffpd;w mbg;gilahd nrad;KiwfSf;Fhpa xU Kf;fpa 
fUtpahf fUjg;gLfpwJ. Mdhy; kdpjdhy; gof;fg;gLj;jg;gLfpd;w gaph; tsh;g;gpd; NghJ 
(ghuk;ghpa tptrhak;) kdpjd; xU Fwpg;gpl;l ,dj;ij kl;Lk; tsh;g;gJld; mjpfsT 
ntspaPl;bid ngWtjw;fhf caphpay; hPjpahf moptpw;Fl;glhj ,urhazq;fisAk; 
mjpfstpy; gpuNahfpf;fpd;whd;. ,J kz;zpYs;s mq;fpfis moptilar; nra;fpwJ. jhtu 
,d gy;tifik ,og;G> cjhuzk; :- Xhpdg;gaph;r;nra;if ,J R+oy; njhFjpapd; njhopw;ghL 

kw;Wk; epiyNgwhd jd;ik vd;gtw;wpw;F mr;RWj;jyhf mikfpwJ (Tilman etal> 1996) 
mjhtJ ghuk;ghpa tptrhaj;jpy; R+oy; njhFjpapd; epiyNgW cw;gj;jpj;jpwd; Nghd;wtw;F 
kpf Kf;fpakhd mbg;gil fUJNfhs;fs; koq;fbf;fg;gLfpwf.  
 
,r;nraw;wpl;lj;jpd; Kf;fpa Nehf;fk; ghuk;ghpa tptrhaj;jpdhy; moptile;j Ez;zq;fpfis 
<L nra;tjw;fhf kz;zpw;F Ez;zq;fpfis mwpKfg;gLj;JjyhFk;. ,J Ez;Zaphpay; 

Nrh;f;iffshd caphpay; gly caph; cuq;fspd; %yk; (BFBFs> Sen eviratne etal> 2011) 
nra;ag;gl;Ls;sd. ,J ,urhaz cuq;fs; kw;Wk; tptrha ,urhazq;fspd; ghtidia 

Fiwf;fpd;wJ. BFBFs fis tptrhaj;jpy; ghtpj;jyhdJ cu ,wf;Fkjpf;F nrythFk; 

md;dpa nrytdpia ghJfhg;gJld; R+oiyAk; ghJfhf;fpwJ. ,J Fourier flj;jy; 

mfr;rptg;G (FTIR) ];ngf;Nuh];Nfhg;gp I ghtpj;J Nrjd %yf;$Wfspd; njhopw;ghl;L 
FOf;fs; gFg;gha;tpd; %yk; nra;ag;gl;lJ. tptrhaj;jpy; gpuNahfpg;gjw;fhf caphpay; 

glyj;ij mbg;gilahff; nfhz;l caphpay; cuq;fis (BFBFs) mgptpUj;jp nra;jy;hdJ 
tpijfspd; cwq;F epiyia cilj;jy;> kw;Wk; cah; jhtu cw;gj;jpj; jpwdpy; gq;fspf;Fk; 
mtw;wpd; Kisj;jy;> tsh;r;rp vd;gtw;wpw;F kpfTk; gaDilajhf ,Uf;fpwJ.  
 

jhtu – kz; njhFjp nraw;ghl;bd; Nky; caph;g;gy; tifikapd; jhf;fk;   
 

jhtu – kz; njhFjp njhopw;ghL kw;Wk; caph;g;gy;tifik vd;gtw;wpd; Nky; kpfr;rpy 
Ez;zq;fpfis ,Ndhf;FNyrd; njhLif nra;tjd; %yk; kz;zpy; Ez;zq;fpg;gy;tifik 

mjpfhpg;G njhlh;ghd jhf;fk; ghPl;rpf;fg;gl;lJ. BFBFs MdJ ,Ndhf;Fyhthf ghtpf;fg;gl;lJ. 

tPl;Lj;Njhl;l kz; kw;Wk; Nrhsk; gaphplg;gl;ld. ,t;tpuz;L kz;zpYNk> BFBFs gpuNahfpj;j 
NghJ gf;hPwpah> gq;fR> my;fh> jhtu kw;Wk; Ez;jhtu caph;gy;tifik 
mjpfhpf;fg;gl;bUe;jJ fz;lwpag;gl;lJ. kz; fdpAk;G iejurd; tpLtpg;G kw;Wk; jhtuj;jpd; 
cyh;it rfpf;Fk; jd;ik vd;gd mjpfhpj;jd ,J BFBFs ,d; gpuNahfk;> tptrha R+oy; 
njhFjpapy; mjpfhpj;j cw;gj;jpj;jpwd; kw;Wk; epiyNgW vd;gtw;wpy; gq;fspg;G nra;fpwJ 
vd;gij njspTgLj;JfpwJ.  

 

tptrha fs epyikfspy; Nrjd ney;ypw;F BFBFs I ghPl;rpj;jy;  
 
,f;fwÊifahdJ LYt> fknghy Mfpa gpuNjrq;fspy; eilngw;wJ. xNukhjphpahd ,uz;L 

nghpa fs Plot fspy; kl;Lk; tptrhapdhy; ghtpf;fg;gLk; Nrjd cug;ghtidahdJ BFBFs 

gpuNahfj;Jld; xg;gPL nra;ag;gl;lJ. xU Guhjd ney; th;f;fkhd “uz; njk;gpyp” ney;yhdJ 

tsh;f;fg;gl;lJ. ruhrhpahd ney; cw;gj;jp/ntspaPlhdJ KiwNa 2.8 kw;Wk; 4.0T/ha cWf 
fhzg;gl;lJ.  
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BFBFs I ghtpj;J ney;ypd; tul;rp rfpg;Gj;jd;ikia nkU$l;Ljy;   
  

kz; rhbfspy; (3jhtuk;/pot) tsf;fg;gl;l ,uz;L tul;rpia jhq;Fk; ,dq;fshd DSN22> 

DSN56 kw;Wk; tul;rpf;F jhq;Fk; jd;ikaw;w ,dq;fshd BG 352 kw;Wk; AT 307 Mfpad 
tsh;f;fg;gl;ld. ,tw;Wf;F ghpe;Jiuf;fg;gl;l cu msT gpuNahfpf;fg;gl;lJ. MfNt ,q;F 

fdpAg;Gf; FiwghL vJTk; ,Uf;fhJ. BFBFs cld; kw;Wk; BFBFs my;yhj ghpfhuzq;fs; 
4,dq;fspYk; %d;W jlitfs; Nkw;nfhs;sg;gl;lJ. tsh;r;rpg;gUtk; kw;Wk; ,dg;nghUf;fg; 

gUtq;fspy; tul;rpahdJ Jhz;lg;gl;lJ. BFBFs gpuNahfg;glhj rhbfSld; xg;gpLifapy; 
ehw;Wf;fspd; tsh;r;rp kw;Wk; fjph; Njhd;Wjy; vd;gd xU tul;rpiaj;jhq;Fk; ,dj;jpYk; 

,uz;L tul;rpf;F czh;jpwDila ,dj;jpYk; Kd;Ndhw;wj;ij fhl;bd. BFBFs cld; ,iy 

,wg;ghdJ ehd;F ,dq;fspYk; Fiwf;fg;gl;bUe;jJ. AT 307 vDk; tul;rpf;F kpfTk; 
czh;jpwDila mjpf tpisr;riy tsq;ff;$ba ,dj;jpd; tul;rpf;F jhq;Fk; jpwid 
nkhU$l;Ltjw;F fs epyikfspd; fPo; NkYk; fw;iffs; Njitg;gLfpd;wd.   
 

Nrhsj;jhtuj;jpd; Nky; BFBFs ,d; jhf;fk;  
  
 ntt;NtW kl;lq;fspy; ,urhaz cug; gpuNahfj;jpd; fPo; Nrhsj;jhtu tsh;r;rpapy; mgptpUj;jp 

nra;ag;gl;l BFBFs ,d; jhf;fkhdJ mDuhjGuk; kw;Wk; kfpaq;fd Mfpa ,lq;fspy; ,uz;L 

fs xj;jpiffs; %yk; fzpg;gplg;gl;Ls;sJ. BFBFs ,dhy; ,Ndhf;FNyrd; nra;ag;gl;l 
Njhl;lj;jpy; tsh;f;fg;gLk; kw;Wk; fdpAg;Gf;fiurypy; tsh;f;fg;gLk; Nrhsj;jhtuj;jpd; Nthpd; 

iejurd; gjpf;Fk; njhopw;ghL (mrw;wpd; jho;j;jy; ghpNrhjid> ARA) mstplg;gl;lJ.   
     
 
kdpjts mgptpUj;jp :-  
 

 Ph.D :- K.A.J.M. FWg;G Muhr;rp (jpwe;j gy;fiyf;fofk;> ehty.) 

 B.Sc. Muhl;rp nraw;wpl;lk; :- M.D. Mhpauj;d (tpQ;Qhd gPlk;> Nguhjidg; 
gy;fiyf;fofk;.) 

  H.M.A.R. nrdtpuj;d gz;lh kw;Wk; K.A.A.A.K. mj;JWfphpa (tptrha gPlk;> 
uh[ul;l gy;fiyf;fofk;> ,yq;if)  

 N. Nrehdhaf;f> W. mjhTl (tptrha gPlk;> rg;gpufKth gy;fiyf;fofk;) 

 njhz;lh; gapw;rpahsh;fs; :- S.P. Fzuj;d> J.A.W.W. n[arpq;f> M.T.K. G~;gpjh> J. 

Fzjpyf> W.W. n[arpq;f>  N. n[ajh;rd;.  
 

 
7.5.2.2. xU gapUf;F caph;g;gly caph; cuj;jpid gpuNahfpg;gjd; %yk; kz;zpd; 

fhgz; Njf;fk; 
G. nrztpul;z> S.A. FyR+hpa 

Ez;Zaphpay; caph;njhopEl;g nraw;wpl;lk;> IFS> fz;b. 
 

mwpKfk; :-  
 
Njapiyf;F caph;g;gly caph; cuj;jpid gpuNahfpj;j NghJ kz;zpd; fhgz; mstpy; xU 

mjpfhpg;G mbf;fb Vw;glf;$Lk; vd mtjhdpf;fg;gl;lJ(C)
1
. BFBFs ,d; gq;fRg; gFjpapdhy; 

jhtu Nth; Nkw;gug;G kw;Wk; Nth;j;njhFjp vd;gtw;wpy; cUthf;fg;gLk; caph;g;glyj;jpd; %yk; 
Nth; frpTf; fhgz; Nrkpg;G mjpfhpg;gJ ,jw;F fhuzkhapUf;fyhk; vd Cfpf;fg;gLfpwJ. 
,Ug;gpDk; ,J ghpNrhjid %ykhf tpsq;fg;gLj;jg;gl;bUf;ftpy;iy. MfNt ,f;fw;ifapd; 
Nehf;fk; kz; fhgzpd; mjpfhpg;ig tpsq;fg;gLj;JtjhFk;.  
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nrad; KiwfSk; KbTfSk; :-  
 
xU frpTf; Foha; ghpNrhjidahdJ Njapiyapd; ehw;W Nkilepiyapy; Nkw;nfhs;sg;gl;lJ. 

mq;F 5 ghpfuzq;fs; nra;ag;gl;lJ. kz; kl;Lk; fl;Lg;ghL> BFBFs kl;Lk;> Njapiyf;F 50% 

ghpe;Jiuf;fg;gl;l ,urhaz cuq;fs; (CF)> 50% CF+BFBFs> kw;Wk; 100% CF. ,uz;L 
ehl;fSf;F xU jlit frpT Nrfhpf;fg;gl;lJ. jhtuq;fs; ehd;F khjq;fspd; gpd;dh; 
mWtil nra;ag;gl;lJ. <u xl;rpNaw;w Kiwiag; ghtpj;J ghpNrhjidf;F Kd;duhd kw;Wk; 
gpd;duhd kz;> jhtu khjphpfs; kw;Wk; frpT vd;gd gFg;gha;T nra;ag;gl;ld.  
 

50% CF + BFBFs ghpfuzj;jpy; kz; C njhFjpapy; Fwpg;gplj;jf;fsT mjpfhpg;G fhzg;gl;lJ. 

100% CF kw;Wk; BFBFs + 50% CF> 50% CF Nghd;w ghpfuzq;fspy; jhtu C mjpfhpg;ghdJ 

xg;gplj;jf;fjhf ,Ue;jJ. 50% CF kw;Wk; 100% CF vd;gtw;wpy; khj;jpuk; C frpthdJ 

Fwpg;gplj;jf;fsT mjpfhpg;ig fhl;baJ. mjhtJ BFBFs MdJ gpuNahfpf;fg;gLk; NghJ C 

frpT Fiwf;fg;gLtJld; kz; C Njf;fkhdJ mjpfhpg;gJ fz;lwpag;gl;Ls;sJ. ,J 
nghUshjhu kw;Wk; R+oypay; jhf;fq;fis nfhz;Ls;s Njapiyj; Njhl;lepyq;fspd; kz;zpd; 

tsk; kw;Wk; C Row;rp vd;gd nkU$l;lg;gLtjpy; gq;fspg;Gr; nra;fpwJ.  
 

 
 
 
crhj;Jiz :-   

 

1. G. nrdtpuj;d> A.P.G.A. n[aNrfu> M.S.D.L. brpy;th> U.P. mgaNrfu> (2011) 
mgptpUj;jp nra;ag;gl;l Ez;Zaphpay; caphpay; glyq;fs; ghuk;ghpa tptrha 
Kiwfspdhy; ghjpf;fg;gl;l kz;iz kPsf;fl;baikf;f KbAk;.  

2. G. nrdtpuj;d> G.R.M.M.S. jpyfuj;d> A.P.D.A. n[aNrfu> K.A.C.N. nrdtpuj;d> 

K.R.E. gj;kjpyf> M.S.D.L. brpy;th (2009) mtiuapdj;jhtuky;yhj jhtuq;fspd; 
Nthpd; <ky; ed;ik gaf;Fk; Ez;Zaphpay; caph;g;glyq;fis mgptpUj;jp nra;jy; 
Gjpa caph; cu njhopy;El;gk;.  
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7.5.3. jhtu caphpay ; 
 

Ma;T jiyth; :- fyhepjp M.C.M. ,f;ghy;  
 
Ma;T tpguzk;   
   
jhtu caphpay; nraw;wpl;lkhdJ fhyepiy khw;wk; Rw;whly; kPSUthf;fy;> kw;Wk; jhtu 
R+oypay; vd;gtw;Wld; njhlh;Gila Ma;Tfis Nkw;nfhz;L tUfpwJ. fhyepiy khw;wf; 
FOthdJ ,yq;ifapd; cyh; tya fhLfspy; fhzg;gLk; jhtuq;fspd; caph;j;jpzptpy; 
fhgz; Nrkpg;G njhlh;ghf fw;iffis Nkw;nfhz;Ls;sJ. <utyaf;fhLfshdit NghJkhd 
mstpw;F mbf;fb fw;iff;F cl;gLj;jg;gl;l NghjpYk; ngUk;ghyhd cyh;tya fhLfs; 
fhzg;gLk; tlfpof;F gpuNjrq;fspy; mz;ika fhyq;fspy; Vw;gl;bUe;j gpur;ridfs; 
fhuzkhf nry;y Kbahky; ,Ue;jJ.  
 
mgptpUj;jpaile;J tUk; ehLfspd; madtya fhLfspy; fhgzpd; Njf;fj;ij mstpLjypd; 

NghJ jfty;fspd; ,Ug;G> Nkw;gug;G caph;j;jpzpit (AGB) fzpg;gpLtjw;fhd Kiwfs; 
vd;gd ,y;yhj fhuzj;jpdhy; rthy;fSf;F Kfk; nfhLf;f Ntz;bAs;sJ. ehk; ,yq;ifapd; 

vl;L cyh;> vd;Wk; gRikahd fhLfspd; (,ize;j) AGB I fhl;L ,Ug;ngLg;G jfty;fis 

mbg;gilahf nfhz;L fzpg;gpl;Ls;Nshk;. AGB tPr;rhdJ 37.8 Mgha-1 ,ypUe;J 179.1Mgha-1 

tiuapy; fhzg;gl;lJ 0.9w;F rkdhd my;yJ mjpfkhd kur;nrwpitAila (wood density) 

rpy ,dq;fs; AGB apy; mjpfsT gq;if tfpj;jd. Mrpa ehLfspy; fhzg;gLk; Vida 

cyh; fhLfSld; AGB fzpg;gPlhdJ khwpypahf cs;sJ (consistent). Vjph;fhyj;jpy; 
caph;j;jpzptpy; Vw;gLk; khw;wq;fis fz;fhzpg;gjw;fhf fgwizapd; Gwefh;g; gFjpapYs;s 

fpUY fhl;by; 2010y;> xh; 2ha msTila epiyahd tyankhd;W Vw;gLj;jg;gl;bUe;jJ. vkJ 

Muk;gfl;l fzpg;gPLfs; xU 109.3± 47 mgha-1 AGB ngWkhdj;ij Rl;bepw;fpd;wd. 1950k; 

Mz;L gpw;gFjpapy; ,yq;ifapy; fhzg;gl;l fhLfspd; gug;G 2>899>455ha Mf ,Ue;jJ. 

(mf;fhyfhl;L ,Ug;ngLg;G jfty;fspd; gb) ,J epyg;gug;gpd; 44% khFk;. ,tw;wpy; 86% cyh; 

tyaj;jpy; fhzg;gl;lJ. ,yq;ifapy; jw;NghJ epyg;gFjpapd; 29% khd gug;gpNyNa 

,aw;ifahd fhLfis nfhz;Ls;sJ. ,tw;wpy; 53% khdit cyh;tya fhLfshf cs;sd. 

,J fle;j 50 Mz;Lfspy; 33% rhpit fhl;LfpwJ. MfNt ,f;fhLfs; cWjpg;gLj;jg;gl 
Ntz;baJ ,d;wpaikahjjhf fhzg;gLfpwJ.  
 
fhyepiyapy; rLjpahf Vw;gl;l khw;wkhdJ nlq;F Nehapd; guk;giy ,yq;ifapd; rfy 

ghfq;fspYk; jpBnud Vw;gLj;jpapUf;fpwJ. Fwpg;ghf r%f – fyhr;rhu kw;Wk; R+oypay; 
fhuzpfspdhy; nlq;F Nehahy; ghjpf;fg;gl;lth;fspd; vz;zpf;if fle;j rpy Mz;Lfspy; 
Ntfkhf mjpfhpj;J te;Js;sJ. Rw;whly; kw;Wk; fhyepiy gpukhzq;fs;> nlq;F 
Nehahsh;fspd; itj;jpa rhiy mwpf;iffs;> efu kw;Wk; Gwefu gFjpfspy; Esk;G ngUFk; 

,lq;fs; vd;gtw;iw njhlh;GgLj;Jtjw;fhf Gtpapay; jfty; njhFjpahdJ (GIS) 
ghtpf;fg;gl;lJ. vkJ Nehf;fk; nlq;F mr;RWj;jy; mjpfk;> xusT kw;Wk; Fiwthd 
,lq;fis milahsk; fz;L xU nlq;F mr;RWj;jy; tiuglj;ij jahhpg;gjd; %yk; tpN~l 
ftdk; vLf;fg;gl Ntz;ba> fl;Lg;ghl;L Kiwfis gpuNahfpf;f Ntz;ba ,lq;fis 
milahsk; fhZjyhFk;. ,J KbntLg;gth;fSf;F nlq;F fl;Lg;gLj;Jtjw;fhd jLg;G 
Kiwfis je;jpNuhghakhf jpl;lkpl cjtpahf mikAk;. Mr;RWj;jYs;s gpuNjrq;fshdit 
Neubahf Esk;G ngUFk; ,lq;fis milahsk; fhZjy; kw;Wk; fhtp Esk;gpd; 

ngUf;fj;jpy; gq;fspg;G nra;Ak; r%f – nghUshjhu khwpfis milahsk; fhZjy; 

vd;gtw;wpd; %yk; jPh;khdpf;fg;gl;lJ. nlq;F ghjpg;G kw;Wk; r%f – nghUshjhu khwpfs; 

vd;git Arc GIS I ghtpj;J mbg;gil tiuglj;Jld; xd;whf;fg;gl;ld. R+oypay; fhuzpfs; 
xU Fwpg;gplj;jf;fsthd njhlh;ig fhl;bd. cah; ntg;gepiyahdJ nlq;F ghjpg;gpd; 

njhifAld; ,ize;jjhf fhzg;gl;lJld; Esk;G Flk;gp ngUf;fj;jpw;F cfe;j PH – 

eLepiyahdjhfTk; fhzg;gl;lJ. r%f – nghUshjhu fhuzpfSs; nlq;F ghjpg;ghdJ 
Rfhjhuk;> $iuapd; jd;ik> fy;tp kl;lk;> vd;gd neUq;fpa njhlh;ig fhl;bd.  
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ghu cNyhfq;fspdhy; khrhf;fg;gl;l njhopw;rhiyf; fopTfspd; ntspNaw;wkhdJ ePh;> epyk;> 
Ngd;w ngWkjpahd tsq;fis khrilar; nra;fpwJ. ghu cNyhfq;fs; caphpay; mopg;gpw;F 
cl;glhjitahfTk; caphpay; njhFjpf;F er;Rj;jd;ik cilathfTk; ,Ug;gjdhy; kdpj 
kw;Wk; tpyq;F Rfhjhuk; njhlh;ghf ftdpf;fg;gl Ntz;badthf cs;sd. R+oypay; 
rl;ljpl;lq;fs; ,Wf;fkhf ,y;yhj mgptpUj;jp mile;J tUk; ehLfspy;> ghu cNyhfq;fs; 
tptrha cw;gj;jpfspDhlhf czTr; rq;fpypia milfpd;wd. njhopw;rhiyfspy; 
ghtpf;fg;gLk; ntt;NtWgl;l ghu cNyhfq;spy; FNuhkpak; kw;Wk; mjDldpize;j 
gjhh;j;jq;fs; vd;gd Njhy; gjdpLjy;> FNuhkpak; gjpj;jy;> kug;gyiffs; gjdpLjy;> mNyha; 

(Alloy) cUthf;fk;> JUj;jLg;G rhak; kw;Wk; epwg;nghUs; jahhpg;G Nghd;wtw;wpy; mjpfsT 
ghtpf;fg;gLfpd;wd. mNj Ntis FNuhkpakhdJ mjpf fiujpwid nfhz;l> mjp$ba> 

er;Rj;jd;ikAs;s tbtj;jpYk; (Cr(Vi)) Fiwe;j fiujpwDila Fiwe;j eQ;Rj;jd;ik 

cila tbtj;jpYk; Cr(111) njhopw;rhiyf; fopTfspy; kpfg; nghJthf fhzg;gLk; ghu 
cNyhfkhFk;. 
 
mDNrg hPjpahf my;yJ Jha ngsjpf - ,urhaz topKiwfs; %ykhd cs;nsLj;jy; 
%ykhf fopT tbfhy;fspypUe;J ghu cNyhfq;fis Xhplj;jpy; Njf;fkilar; nra;af;$ba 
capuw;w caphpay; gjhh;j;jq;fspd; jpwid ghtpj;J mt; ghu cNyhfq;fis mfj;JwpQ;r 
KbAk; ,f; fw;ifahdJ capuw;w caph;j;jpzpthd fnghk;gh fNuhypdpahdh (xU ePh;j;jhtuk;) 

it ghtpj;J jput Clfj;jpypUe;J Cr(111) kw;Wk; Cr(Vi) vd;gtw;iw caphpay; 
mfj;JwpQ;rYf;F cl;gLj;jf; $ba rhj;jpak; njhlh;ghf mwpf;ifapLfpwJ. njhLif Neuk;> 

miljy; Neuk;> caphpay; cwpQ;rpapd; msT> Clfj;jpd; PH kw;Wk; caphpay; cwpQ;rpapd; 

mkpykhFk; jd;ik vd;gtw;wpd; ghjpg;G Cr caphpay; mfj;JwpQ;Rk; jpwdpy; Neuhf (+vely) 
nry;thf;F nrYj;JtJ fz;Lgpbf;fg;gl;Ls;sJ.  
 

Ma;T cjtpahsh; :-  jpU P.K.D. rJuq;f> jpUkjp M. klehaf;f>  

jpU G.D.A. eaf.  

rpNu~;l njhopy;El;g mYtyh; :-  jpUkjp S. n[aRe;ju  

Ma;T $l cjtpahsh; :-   jpU R.B. fGnfhl;Lt  
 
 

 
 
 
jhtuq;fspd; %yk; cNyhf cs;nsLj;jy;  milahsk; fhzg;gl;l ,lq;fspypUe;J nlq;F fhtp 
ghpNrhjid.     Esk;G Nrfhpg;G.     
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fpUY fhLfspy; ntspf;fs Ntiy. 
 
7.5.3.1 Rw;whlypy; fhzg;gLk; ghu cNyhfq;fspd; caphpay; hPjpahd mfj;JwpQ;ry; 

 

M.C.M ,f;ghy;1, P.K.D. rJuq;f1> N. gphpae;j2> S.S.,f;ghy;3. 
 

jhtu caph; njhopy;El;gtpay; nraw;wpl;lk;> IFS> fz;b1. 
,urhaz Jiw> Nguhjidgy;fiyf;fofk2;> ,urhaztpay; Jiw> jpwe;j gyËfiyf;fofk;> 

ehty3. 
 
mwpKfk; 
   
ghu cNyhfq;fspdhy; khrhf;fg;gl;l njhopw;rhiyf; fopTfspd; ntspNaw;wkhdJ ePh;> epyk;> 
Ngd;w ngWkjpahd tsq;fis khrilar; nra;fpwJ. ghu cNyhfq;fs; caphpay; mopg;gpw;F 
cl;glhjitahfTk; caphpay; njhFjpf;F er;Rj;jd;ik cilathfTk; ,Ug;gjdhy; mit 
R+oypay; njhFjpapypUe;J mfw;wg;gl;lhnyhopa njhlh;r;rpahf ePz;l fhykhf ,Uf;Fk;. 
caphpay; mfj;JwpQ;ryhdJ nryT Fiwe;j kPSUthf;fy; njhopy;El;gkhFk;. ,J 
R+oypypUe;J khrhf;fpfis mfw;Wtjw;F tho;jftw;w caphpay; nghUl;fis ghtpf;fpd;wJ.  
 
Nehf;fk; kw;Wk; ,yf;F  
  

Cabomba Caroliniana (xUed;dPh;j;jhtuk;) tpd; tho;jftw;w caph;j;jpzptpd; %yk; ePh; 

epiyfspypUe;J Cr(111) Cr(vi) vd;gtw;iw mfj;JwpQ;riy cfe;j epiyg;gLj;jyhFk;.  
 
KbTfs;   
 

Cabomba ,dj;jpd; cyh;e;j caph;j;jpzpthdJ Cr(111) kw;Wk; Cr(vi) fiurYld; ed;whf 
fyf;fg;gl;lJ gpd;dh; Vw;fdNt jPh;khdpf;fg;gl;l Neu ,ilNtisfspy; kpFjpapy; fiurypy; 
fhzg;gl;l xt;nthU cNyhfj;jpd; msTk; gFg;gha;T nra;ag;gl;lJ. caph;tho;jftw;w 

Cabomba caph;j;jpzpthdJ 46% khd Cr(111) kw;Wk; 24% khd Cr(vi) vd;gtw;iw 

mfw;wpaJ (cU1) ,Ug;gpDk; ,t; caphpay; cwpQ;rp GNuhj;jpuNdw;wg; gl;l NghJ (protonated) 

Cr(111) apd; mfw;wyhdJ 98% ksTf;F cah;j;jg;gl;l mNjNtis Cr (Vi) tpd; 

mfw;wyhdJ 3% w;F Fiwtile;jJ. (Cu IB) caphpay; mfj;JwpQ;rpapd; msit mjpfhpj;j 

NghJ ,t; ,U cNyhf mad;fspd; mfw;wYk; mjpfhpj;jJ. FTIR fjph; gFg;gha;thdJ 

mfj;JwpQ;rp Nkw;gug;gpy; fhzg;gLk; -OH njhopw;ghl;L FONt cNyhf mfw;wy; 
nrad;Kiwf;F nghWg;ghf cs;sJ vd;gijf; fhl;baJ. Nkw;gug;G epakpg;G ghpNrhjidfs; 
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caphpay; mfj;JwpQ;rpapd; Nkw;gug;G Vw;wk; R+oTs;s Clfj;jpd; PHy; jq;fpAs;sJ vd;gij 
fhl;baJ.  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A        B 

cU 1 : A) Cr(111) kw;Wk; B) Cr(vi) vd;gtw;wpd; GNuhj;jpuNdw;wg;gl;l kw;Wk; Vw;wg;glhj 

cyh; C.Caroliniana mfj;JwpQ;rpapd; %yk; ntt;NtW mirT Neug;gFjpapy; mfj;JwpQ;ry; 

tPjk; (caph; mfj;JwpQ;rp msT 2.0gl-1 Muk;g cNyhf mad; nrwpT 5.0mgl-1> PH 5.0> 

ntg;gepiy 25C> mirT Ntfk; 140rpm)  
 

7.5.3.2 nlq;Fg;guk;gy; kw;Wk; cUthf;fj;jpy; fhyepiy kw;Wk; r%f – nghUshjhu 

fhuzpfspd; jhf;fKk; GIS njhopEl;gj;ij ghtpj;J nlq;F mr;RWj;jy; tiuglj;ij 
cUthf;FjYk;. 

 
M.P. klehaf;f> M.C.M. ,f;ghy; 

 

jhtu caph;j; njhopEl;g nraw;wpl;lk;> IFS> fz;b. 
 
nlq;F jw;NghJ ,yq;ifapy; Esk;gpdhy; Vw;gLk; ghuJhukhd xU NehahFk;. ,jd; 
mjpfhpj;Jr; nry;Yk; ghjpg;gpw;F gy;NtWgl;l fhuzpfs; milahsk; fhzg;gl;Ls;sd. Rfhjhu 
mikr;rpd; Neha;f;fhuzpapay; gphptpd; mwpf;ifapd;gb 2009 kw;Wk; 2010k; Mz;Lfspy; mjpf 
vz;zpf;ifahd Nehahsh;fs; ,dk; fhzg;gl;Ls;sdh;. ,q;F 100>000 Fbj;njhiff;F ghjpg;G 
tPjkhdJ KiwNa 184 kw;Wk; 179 Mf fhzg;gl;lJ. G+r;rpapay; kw;Wk; kUj;Jt mZF 

Kiwf;F Nkyjpfkhf fhtpg; nghUf;fk;> ituRg; guk;gy; vd;gtw;Wld; njhlh;Gila r%f – 
nghUshjhu kw;Wk; fhyepiyf; fhuzpfSk; ftdpf;fg;gl Ntz;baJ mtrpakhFk;. Gtpapay; 

jfty; njhFjpahdJ (GIS) ,t; ntt;NtW fhuzpfis njhlh;GgLj;Jtjw;fhd gaDs;s 
fUtpahf cs;sJ. vkJ fw;ifapd; Nehf;fk; nlq;F ghjpg;Gld; njhlh;Gila fk;nghy kw;Wk; 

khtndy;y gpuNjrq;fspd; fhyepiy kw;Wk; r%f – nghUshjhu fhuzpfis milahsk; 

fhZjYk; GIS njhopy;El;gk; kw;Wk; Gs;sp tpguq;fis ghtpj;J nlq;F mr;RWj;jy; 

tiuglj;ij (DRM) jahhpg;gjw;F mf;fhuzpfis milahsk; fhZjYkhFk;. cU 1 ,y; 
fhl;lg;gl;l thW khtndy;y gpuNjrj;jpy; 2004 njhlf;fk; 2009 tiu Nehahsh;fspd; guk;gy; 
tbtkhdJ FOf;fshf milahsk; fhzg;gl;Ls;sJ. fk;nghy gpuNjrj;jpy; jfty; 

Nrfhpg;ghdJ 2011y; eilngw;wJ mj;Jld; cUthf;fg;gl;l jfty; mbg;gilahdJ DRM5I 
cUthf;Ftjw;fhf nrad; Kiwg;gLj;jg;gl;Lf; nfhz;bUf;fpwJ. R+oypay; kw;Wk; r%f 

nghUshjhu fhuzpfspDhlhf mr;RWj;jiy milahsk; fhz;gjw;Fhpa DRM ,d; jpwdhdJ 
fw;ifg; gpuNjrj;jpypUe;J fhtp %yk; Vw;gLk; ,d; Nehia fl;Lg;gLj;j kpfTk; Kf;fpakhdJ.  
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cU 1 :- 2005 kw;Wk; 2009k; Mz;Lfspy; nlq;F mr;RWj;jy; fhzg;gl;l Kf;fpa gpuNjrq;fs;.  
 
 
crhj;Jiz   

M.P. klehaf;f> J. Fzjpyf> A. fhap> M.C.M. ,f;ghy; (2011) khtndy;y MOH 

gpuNjrj;jpy; GIS njhopy;El;gj;jpd; cjtpAld; nlq;F guk;gypd; gFg;gha;T 4tJ Njrpa 
Gtpapay; khehL -11-12 gq;Fdp 2011. Gtpapay; jpizf;fsfk;> rpwpn[ath;j;jdGu 
gy;fiyf;fofk;> ,yq;if.  
 

 
 

7.5.3.3. ,yq;ifapd; cyh;fhLfspy; fhgzpd; Row;rp. 
 

G.D.A. eyf kw;Wk; M.C.M. ,f;ghy; 
 

jhtu caphpay; nraw;wpl;lk;> IFS> fz;b. 
 
mwpKfk;  
 

,yq;ifapy; fhzg;gLk; ,aw;iff; fhLfspy; 53% khdit cyh;tyaj;jpy;> cyh; kw;Wk; 
vd;Wk; gRikahd fyg;G fhLfshf fhzg;gLfpd;wd. (fhl;Lj;jpizf;fsk;> 2008) ngUk;ghYk; 
,f;fhLfs; Nghh;r; R+oy; fhzg;gl;l tlf;F> tlfpof;F> kw;Wk; fpof;F khfhzq;fspy; 
fhzg;gLfpd;wikahy; tphpthd R+oypay; fw;iffs; jLf;fg;gl;bUe;jd. ,f;fhLfspd; 
caph;j;jpzpT kw;Wk; fhgz; Row;rp epiyapay; vd;gtw;iw kjpg;gPL nra;tjw;fhf ehk; fhl;L 
njhif kjpg;gPl;Lj; jfty;fspd; gFg;gha;it epiwT nra;Js;Nshk;.  
 
Nehf;fk; kw;Wk; ,yf;F  
 
vkJ Nehf;fk; cyh; tyaj;jpy; fhzg;gLk; vl;Lf; fhLfspd; fhl;L ,Ug;ngLg;G 
jfty;fspypUe;J epy Nky; caph;j;jpzpT mj;Jld; ,dq;fs>; kuj;jpd; gUkd;> tFg;G 

vd;gtw;wpd; caph;j;jpzptpw;fhd gq;fspg;G vd;gtw;iw (AGB) jPh;khdpg;gjhFk;.  
 
,J 1950k; Mz;bd; gpw;gFjpapy; ,Ug;ngLg;G fhyj;jpw;Fhpa vkJ fw;iff;Fl;gLj;jg;gl;l 
cyh; fhLfspd; fhgz; ,Ug;ig fzpg;gPL nra;tjw;Fhpa jftiy toq;ff;$Lk;.  
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KbTfs;  
 
vl;Lf; fhLfSk; (fpUY> Fk;Gf;fd;> gynfy;y> fe;jsha;> kL> gdkh> Njuhtpy; - xl;LRl;lhd;> 
xKDfy> Etufy> uj;fuht) %d;W ntspaPl;Lf; FOf;fshf tifg;gLj;jg;gl;ld. 

mitahtd. LY(Fiwe;j ntspaPL) MY(kj;jpk ntspaPL) kw;Wk; cw;gj;jpaw;wit (NP). 

AGB ahdJ ntspaplg;gl;l allometric rkd;ghl;il (Brown etal> 1989) fzpg;gplg;gl;ld. AGB 

ahdJ NP tifapy; Njuhtpy; - xl;LRl;lhd; fhLfspy; 37.75mgha-1 MfTk; MY tFg;gpy; 

179.07 mgha-1 MfTk; fhzg;gl;lJ.  
 

BFBFs fshdit kz; fiurypy; fhzg;gLk; jhtu eQ;Rfs;> fPNyw; fl;kpak; kw;Wk; gbTfs; 
vd;gtw;iw caphpay; ciltpw;F cl;gLj;Jfpd;wd vd;gJk; fz;L gpbf;fg;gl;Ls;sJ mjhtJ 

BFBFs fs;> R+oypay; khrhf;fpfspd; iwNrhkPSUthf;fk; nra;tjw;F ghtpf;fg;gl KbAk; 
vd;gJ njspT  
 
tptrha epyq;fspy; jhtu eQ;Rfs;> ghu cNyhfq;fs; (fl;kpak;) vd;gtw;iwf; Fiwg;gjw;F 
iwNrh kPSUthf;fy; Kiwia eph;khzpj;jy;.  
 

,f;fw;ifapd; Nehf;fq;fs; BFBFs fis ghtpj;J jhtu eQ;Rfspid caphpay; ciltpw;F 
cl;gLj;jy; fl;kpaj;jpdhy; khrhf;fg;gl;l kz;iz kPSUthf;fk; nra;jy; ,urhazq;fshy; 
cu%l;lg;gl;l Nrhs gaph;r; nra;if epyk;> fl;kpaj;jpdhy; khrhf;fg;gl;l epyk; vd;gd 
KiwNa ,uz;L fw;iffSf;F cl;gLj;jg;gl;ld. KiwNa me;epyq;fspy; Nrhsd; kw;Wk; 

jf;fhsp Mfpad ,uz;L tifahd kz;zpYk; BFBFs gpuNahfj;Jld; gaphplg;gl;ld. BFBFs 

gpuNahfpf;fg;glhj kz;zhdJ fl;Lg;ghl;L ghpNrhjidahf ghtpf;fg;gl;lJ. BFBFs fshdit 
kz; fiurypy; fhzg;gLk; jhtu eQ;Rfs;> fPNyw; fl;kpak; kw;Wk; gbTfs; vd;gtw;iw 

caphpay; ciltpw;F cl;gLj;Jfpd;wd vd;gJk; fz;L gpbf;fg;gl;Ls;sJ. mjhtJ BFBFs 
fs;> R+oypay; khrhf;fpfspd; iwNrhkPSUthf;fk; nra;tjw;F ghtpf;fg;gl KbAk; vd;gJ 
njspT.  
 

Njapiyf;F BFBFs gpuNahfpf;fg;gLk; NghJ kz; fhgz; Njf;fj;ij fzpg;gpLjy;  
  

,f;fw;ifapd; Nehf;fk; Njapiyf;F BFBFs gpuNahfpf;fg;gLk; NghJ kz;zpd; fhgz; 
mjpfhpg;ig tpsq;fg;gLj;JjyhFk;. Ehw;W Nkil epiyapy; Njapiyj; jhtuq;fspy; xU 

frpTf;Foha; ghpNrhjidahdJ nra;ag;gl;lJ. ,jpypUe;J BFBFs gpuNahfpf;fg;gLk; NghJ 
fhgz; frpthdJ FiwtilfpwJ mjhtJ kz;zpd; fhgz; Njf;fk; mjpfhpf;fpwJ vd;gJ 
fz;lwpag;gl;Ls;sJ.  
 

gq;fR – gf;hPwpah caph;g; glyq;fs; mtw;wpd; tsh;r;rp kw;Wk; Kjph;r;rpapd; NghJ ntspapLk; 

caph; ,urhaz gjhh;j;jj;jpd; ntspg;ghL gq;fR – gf;hPwpah caph;g; glyq;fs; mtw;wpd; 
tsh;r;rp kw;Wk; Kjph;r;rpapd; NghJ ntspapLk; caph; ,urhaz gjhh;j;jj;jpd; njhopw;ghL 
kw;Wk; mjd; fl;likg;G cs;sPLfs; vd;gtw;wpy; Neuj;Jld; Vw;gLk; khw;wk; gw;wp 
fzpg;gpLtjw;fhf ,f;fw;ifahdJ Nkw;nfhs;sg;gl;lJ.  
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7.6. ,aw;ifahd cw;gj;jpfs; 
 

Ma;T jiyik :- Nguhrphpah; N.S Fkhh; (Ma;T Nguhrphpah;) 
 

Nguhrphpah; U.L.B n[arpq;f (Ma;T Nguhrphpah;) 
 
nraw;wpl;l tpguk;  
  
,aw;if cw;gj;jpfs; vdg;gLgit jhtuq;fs>; gq;fRf;fs; kw;Wk; Ez; mq;fpfs; fly; tho; 
tpyq;Ffs; kw;Wk; cz;zpfs; (lichens) vd;gtw;wpdhy; cw;gj;jp nra;ag;gLk; Nrjdg; 
gjhh;j;jq;fshFk;. ,aw;if cw;gj;jp njhlh;ghd Ma;Tr; nraw;ghlhdJ ntt;NtW tifahd 
MW Ma;Tg; gphpTfis cs;slf;fpajhf jdJ Nehf;if ,yf;if tphpTgLj;jpapUf;fpuJ. 
mitahtd jhtuq;fspd; Jiz mDNrg nghUl;fs;,gq;fR eQ;Rf;fs; kw;Wk; 
mDNrgg;nghUl;fs;> Ez;Zaphpay; ,lkhw;wk; Njapiy kw;Wk; goq;fspypUe;J 
nghypgPNdhyPfspd; gphpj;njLg;G> ,yq;ifapy; cz;zj;jFe;j goq;fspd; ,urhadk; kw;Wk; 
caphpay; njhopw;ghL kw;Wk; ,yq;ifapy; Fiwthd ghtidf;Fl;gLj;jg;gLk; goq;fspypUe;J 
ngWkjpNrh; nghUl;fs; cw;gj;jp nra;jy; ,jd; xl;L nkhj;j Nehf;fKk; ,aw;ifahd 
%ytsq;fspy; ,Ue;J jhtu tpyq;F Neha;fis fl;Lg;gLj;jf; $ba caph;j; njhopw;ghLila 
gjhh;j;jq;fis fz;lwpjyhFk;.  
 
NtWgLj;jg;gl;l gjhh;j;jq;fs; gphpj;njLg;Gfs; vd;gtw;wpd; caphpay; njhopw;ghl;il 
Muha;tjw;fhf caphpay; ghpNrhjidfs; ghtpf;fg;gl;ld. mjhtJ ,aw;ifahd 
vjph;xl;rpNaw;wpfspd; ,Ug;ig mwptjw;fhd DPPH ghpNrjid> er;Rj;jd;ikia mwptjw;fhf 
cth;ePh; why;fspd; (Artemia salira) tho;jfTg; ghpNrhjid jhtu eQ;Rg;gjhh;j;jq;fspd; 
,Ug;ig fz;lwptjw;fhd nyw;wpA+]; (Lettuue) tpij Kisj;jy; ghpNrhjid kw;Wk; 
gphpj;njLg;ghd;fspy; gq;fR vjph;g;G gjhh;j;jq;fspd; ,Ug;ig mwptjw;fhd TLC caph;j; 
jhdpaq;fp tiuG Kiw (bioautug raphy ) Nghd;w ghpNrjidfis cs;slf;fpapUe;jJ ,J 
jtpu nehjpa epNuhjpg;G caph;g;ghpNrhjidfSk; IFS ,d; ,aw;if cw;gj;jp Ma;Tfspy; 
2011k; Mz;L mwpKfg;gLj;jg;gl;lJ. 
 
rpwg;ghd rpy nehjpa epNuhjpfs; nehjpaq;Sld; jhf;fj;jpyPLgl;L nejpaq;fs; mtw;wpd; 
,aw;ifahd mbj;jsgilapd; Nky; nraw;gLtij jLf;fpd;wd. mj;Jld; Nehf;fq;fSf;fhd 
ghpfuz rpfpr;irapy; ghtpf;fg;glf;$ba epiyapaiy cila caphpurhaz fUtpfshftk; 
fhzg;gLfpd;wd. cjhuzk;:- X mikNy]; B FSf;NfhrpNl]; ( glucosidase ) kw;Wk; 
ypg;Ng]; epNuhjpfs; ePhpopT> clw;gUkd>; kpif nfhOg;G ( hyperlipaemia ) Nghd;wtw;iw 
fl;Lg;gLj;Jtjw;fhd rpfpr;irfspy; ghtpf;fg;glf; $ba kUe;Jfshf fhzg;gLfpd;wd.  
 
,yq;ifapy; fhzg;gLk; goq;fspy; fhzg;gLk; rpwe;j kw;Wk; gOjile;j gq;fR 
,dq;fspypUe;J ngwg;gl;l G+Q;rz mDNrg nghUl;fs;; gphpj;njLf;fg;gl;ld. thio ,dk; 
(Musa sp) Midf; nfha;ah (Persa Americana) cf;fpur (Flauortia inolica) kw;Wk; tpshk;gok; 
(wood apple) vd;gtw;wpypUe;J Jha gq;fR ,dq;fSk; ntt;NtWgl;l Clfq;fspy; tsh;g;Gr; 
nra;ag;gl;ld. (mhprp cUisf;fpoq;F nlf;Nrh]; Vfh; kw;Wk; cUisf;fpoq;F 
nlf;Nrh]Gnwhj;;) tsh;g;gpw;F ghtpf;fg;gl;l G+Q;rz ,io kw;Wk; Clfk; vd;gd vijy; 
mrNww; nkjNdhy; vd;gtw;iw ghtpj;J gphpj;njLf;fg;gl;L cs; tPl;L epiyikfspy; caphpay; 
ghpNrjidfSf;F cl;gLj;jg;gl;ld. njhopw;ghl;L gphpj;njLg;Gf;fs;> gq;fR mDNrgg; 
nghUlfis gphpj;njLg;gjw;fhf FNuhkw;Nwh tiuGgLj;jYf;Fl;gLj;jg;gl;ld. rpy 
gjhh;j;jq;fs; nghypfPirl;Lf;fshf milahsg;g;gLj;jg;gl;ld. gphpj;njLg;Gfspd; caph;j; 
njhopw;ghl;L fw;iffs; Kd;Ndw;wfukhd epiyapy; cs;sd.  
   
Nrjdg; gjhh;j;jq;fspd; Ez;Zaphpay; khw;wPL njhlh;ghd gapw;rpapd; xUgFjpahf 
Cunninghamella blackesleana , Macrophomina phseolina, Fusariurlini Mfpa gq;fR 
tsh;g;Gfspy; vspa Nrjdg;gjhh;j;jq;fshd rpdkpf; mkpyk;> gPde;Nuh FapNdhd;> nkijy; 
mk;ngypgNuhd; m mdprpf; mkpyk;> fhgd; F 3- Ijnuhf;rp ngd;ryPbifl; vd;gtw;wpd; 
,ay;Gfs; njhlh;ghd Muk;gfl;l fw;iffs; ghfp];jhdpd; fiur;rp gy;fisf;fofj;jpd; 
,urhad kw;wk; caphpay; tpQ;Qhd rh;tNjr epiyaj;jpy; eilngw;W tUfpd;wd. rpdkpf; 
mkpyk; fNg(f)d; kw;Wk; gPdd;NuhFapNdhd; vd;gtw;Wld; Beuvaria bassiane kw;Wk; 
Cunninghamella blackesleana Mfpa Clfq;fspy; rpy khw;wq;fs; mtjhdpf;fg;gl;ld.  
   
jput FNuhkw;Nwhfpwhgp (Chromatography) – jpz;k Speetruswpy (LC-MS) vdg;gLk; 
njhopEl;gkhdJ xU fyitapy; fhzg;gLk; ,urhaz $Wfis gFg;gha;T nra;tjw;fhd 
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kpfTk; rpwe;j gykhd xU njhopy; El;gkhFk;. ,urhazf; $Wfspd; fl;likg;Gfs; nghJthf 
mtw;wpd;  epiyj;jpUf;Fk; Neuk; kw;Wk; jpz;k $whf;fg;gLk; tbtk; vd;gtw;wpd; mbg;gilapy; 
LC-MS fw;ifapdhy; milahsg;gLj;jg;gLfpd;wd. gr;ir kw;Wk; fWg;G Njapiy ,iyfs; 
kw;Wk; gpugykhd goq;fshd phy llanthui audus (Ch; ney;yp), phy llanthus ambelicum 
(ney;yp), Garuania cambogia (nfhufh), pouteria campeehiana (yhTY), Cumella sinensis 
(Njapiy), Flacourtia indica (cf;fpur), Flacourtia inermis (Nyhgp), Persea Americana 
(ahizf; nfha;ah), tiylocereus undatas (uhfd; gok;) elaeocarpus serratus (ntuO) 
vd;gtw;wpypUe;J LC-MS fw;ifapd; Kyk;; ngwg;gl;l gPNdhy; fspd; gFg;gha;thdJ gjpT 
nra;ag;gl;Lf; nfhz;bUf;fpwJ. 
   
cz;zj;jFe;j goq;fs; R+oYf;F rhjfkhd caph;j; njopw;ghl;L gjhh;j;jq;fspd; xU 
epiyapay; %yq;fshf fhzg;gLfpd;wd. gpugykhd cz;zj;jF goq;fshd yhTY> 
nfhuf;fh> thio ,dq;fs; Mfpatw;wpd; ,urhazk; kw;Wk; caph;j;njhopw;ghL njhlh;ghd 
fw;iffs; Nkw;nfhs;sg;gl;Ls;sd. ,t; Ntiyj;jpl;lkhdJ caph;j; njhopw;ghLila rpy Gjpa 
,aw;if cw;gj;jpfs; cs;slq;fshf gy;NtWgl;l tFg;GfisAila gjhh;j;jq;fspd; 
gphpj;njLg;gpw;F ,l;Lr; nrd;Ws;sd.  
   
,yq;ifapd; jho;ehl;L mad kz;ly kiof;fhLfs; kw;Wk; gy tPl;Lj; Njhl;lq;fspYk; 
nghJthf fhzg;gLk; Garcinia cambogia (nfhuf;fh) vdg;gLk; jhtukhdJ ,yq;ifapy; gy 
Ehw;whz;Lfshf rikay; kw;Wk; kUj;Jt NjitfSf;fhf ghtpf;fg;gl;LtUfpwJ. ,j; 
jhtuj;jpd; gy;NtW gFjpfSk; mjd; Fzkhf;Fk; njhw;W ePf;Fk; ,ay;G vd;gd fhuzkhf 
MAs;Ntj kUj;Jtj;jpy; ghtpf;fg;gl;L tUfpd;wd. ,aw;if kUe;jhf nfhuf;fhtdJ 
jw;Nghja cyf re;ijapy; kpfTk; Nfs;tpf;Fhpa xd;whf ,Uf;fpd;wJ. Vnddpy; ,J cly; 
vilia Fiwf;ff;$ba> grpia Fiwf;ff;$ba gpujpaPl;L czthf ghtpf;fg;gLfpwJ. ,jid 
Nuracutical kw;Wk; czTr; Nrh;f;ifahf ghtpj;jy; njhlh;ghd nghUshjhu epiyapaiy 
milahsk; fhz;gjw;fhd fw;iffs; Kd;Ndw;wfukhf cs;sd.  
 
Ma;T cjtpahsh;fs; :-  A.G.A.W myNfhyq;f jpUkjp A.M.D.A rpwpth;j;jd 

jpUkjp H.M.S.K.H gz;lhu jpUkjp K.G.E gj;kjpyf 
jpUkjp G.G.E.H brpy;th 

 
rpNu~;l njhopEl;g mYtyh; :-  jpU D.S n[atPu 
 
     
 

 
 
 
 
 

,aw;if cw;gj;jpfs; Ma;Tf;FO – 2011 
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7.6.1. tpshk;gsj;jpy; (Limonia audissima) ,ize;J fhzg;gLk; cs;tshpg; 
G+Q;rzkhd Aspergillus ,dj;jpypUe;J ngwg;gLk; nghypfPiul;Lf;fs; (Polyketides) 

 
A.M.D.A rpwpth;j;jd U.L.B n[arpq;f N.S Fkhh; ,aw;if cw;gj;jp nraw;wpl;lk>; IFS, fz;b. 
 
 
mwpKfk;  
 
cs;tsUk; G+Q;rzkhdJ fl;likg;G hPjpahd Gjpa kw;Wk; caphpay; hPjpahf rf;jpAs;s 
mDNrg gjhh;j;jq;fspd; epiyapay; juKs;s %ykhf milahsk; fhzg;gLfpd;wJ. 
,f;fw;ifapd; Nehf;fk; Gw;W Neha; vjph;g;G kUe;Jfs>; tptrha hPjpahf Kf;fpakhd 
gjhh;j;jq;fs; vd;gtw;wpd; fz;Lgpbg;Gf;F ,l;Lr; nry;yf;$ba fyeQ;R jhtu eQ;R kw;Wk; 
xl;rpnajph;g;Gg; gjhh;j;jq;fs; vd;gtw;iw gphpj;njLj;jyhFk;.  
 
Kiwfs; kw;Wk; KbTfs;    
  
cs;tsUk; G+Q;rz ,dkhd Aspergillus MdJ tpshk;gs tpijfspypUe;J cUisf; fpoq;F 
nlhf;NrhR Vfhpd; %yk; (PDA)gphpj;njLf;fg;gl;L ntt;NtW tsh;g;G+lfq;fshd PDA, PDB 
vd;gtw;wpy; ghhpa mstpy; tsh;g;Gr; nra;ag;gl;ld. E+OAC kw;Wk; NeOH gphpj;njLg;Gfs; 
mtw;wpd; Xl;rpnajph;g;G njhopw;ghl;bw;fhf nky;ypa glykhd jhdpaq;fp caphpay; tiuG 
jfl;bd; Nky; (2,2‟-diphenyl – 1- picrylhydrazyl) w;F vjpuhf caphpay; ghpNrhjidf;F 
cl;gLj;jg;gl;ld. ,J jtpu mtw;wpd; fy eQ;Rj;jd;ikia mwptjw;fhf fly; whypdq;fspd; 
caph;tho;jfT ghpNrhjid kw;Wk; jhtu eQ;Rj;jd;ikia mwptjw;fhf Lettuce (Lactuce 
sativa) tpij Kisj;jy; ghpNrhjid vd;gtw;wpw;Fk; cl;gLj;jg;gl;ld. PDA kw;Wk; PDB 
Clfq;fspypUe;J ngwg;gl;l rfy gphpj;njLg;Gf;fSk; xl;rpnajph;g;G gjhh;j;jq;fspd; ,Ug;ig 
ntspf;fhl;bd. PDB Clfj;jpypUe;J ngwg;gl;l E+OAC kw;Wk; MeOH gphpj;njLg;Gfs; 
180PPM (E+OAC G+Q;rz gphpj;njLg;G) 218PPM(MeOH G+Q;rz gphpj;njLg;G) LD50 
ngWkjpfSld; Fwpg;gplj;jf;fsT fyeQ;Rj; njhopw;ghl;il fhl;baJ. PDA apypUe;J 
ngwg;gl;l ,uz;L gphpj;njLg;Gfs; LD50- 80PM (E+OAC gphpj;njLg;G) 140PPM(MeOH 
gphpj;njLg;G) ngWkhdq;fs; fhl;bd. PDA kw;Wk; PDB vd;gtw;wpypUe;J ngwg;gl;l E+OAc 
gphpj;njLg;G Fwpg;gplj;jf;fsT jhtu eQ;Rj;jd;ikia fhl;baJ. PDA kw;Wk; PDB 
Clfq;fspypUe;J ngwg;gl;l E+OACkw;Wk;MeOH gphpj;njLg;Gf;fspd; FNuhkw;Nwh fpuhgpf; 
(Chromalographic) gphpg;G xd;gJ gjhh;j;jq;fis toq;fpaJ. mtw;wpy; ehd;F 
nghypfPiul;Lfshf milahsk; fhzg;gl;lJ. mit KiwNa Flavasperine (1), rubrofusarin B 
(2), auresperone A (3), kw;Wk; foncesinone D (4) vd;gdthFk;.  
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7.6.2 gq;fRf;fspypUe;J tptrhaj;jpy; kpfKf;fpaj;Jtk; tha;e;j caph;j;njhopw;ghLila 
gphpj;njLg;Gfs;. 

 
W.C.De. rpy;th A.M.D.A rpwpth;j;jd H.M.S.K.H gz;lhu G.G.E.H brpy;th N.S Fkhh; U.L.B 

n[arpq;f 
 

mwpKfk;  
 

G+Q;rzq;fs; Jiz mDNrgg;gjhh;j;jq;fspd; ngWkjpahd %ykhf fhzg;gLfpwJ. 1928k; 
Mz;L myf;]hz;lh; gpskpq;fhy; fz;Lgpbf;fg;gl;l peniullium notaturn vDk; gq;frpdhy; 
cw;gj;jp nra;ag;gLk;. ngd;rpypdhdJ gq;fRf;fspdhy; cw;gj;jp nra;ag;gLfpd;w Jiz 
mDNrgg;gjhh;j;jq;fs; njhlh;ghd fw;ifahdJ jw;NghJ20k; Ehw;whz;bd; kpfKf;fpa 
fz;Lgpbg;Gfspy; xd;whf fhzg;gLfpwJ. Gjpa caph;j; njhopw;ghLila gjhh;j;jq;fspd; 
NjLjy; njhlh;ghf Ntfkhf tphpTgLj;jg;gl;Lf; nfhz;bUf;Fk; xU Ma;Tj;JiwahFk;.  
 
Nehf;fk;  
  
jw;Nghija fw;ifahdJ gq;fRf;fspypUe;J cw;gj;jp nra;ag;gLfpd;w R+oYf;F rhjfkhd> 
tptrhaj;Jiwapy; Kf;fpaj;Jtk; tha;e;j caph;j;njhopw;ghl;L gjhh;j;jq;fspd; gphpj;njLg;ig 
Nef;fpajhf jpir jpUg;gg;gl;Ls;sJ.  
 
nrad;Kiw kw;Wk; KbTfs;   
  
Neha;tha;g;gl;l thioj;jz;L> ntq;fhaf; Fkpo>; sesame jz;L> nfa;ahg;gok; kw;Wk; 
cUisf;fpoq;F vd;gtw;wpypUe;J KiwNa Fusarium Oxysporum, Trichoderma Viride, 
Cercospora Canescens, Macrophomina Phaseolina, Fusarium Solani kw;Wk; Colletotrichum 
,dq;fs; Nghd;w G+Q;rzq;fs; gphpj;njLf;fg;gl;Ls;sd. gq;fRf;fs; mtw;wpd; ,ioatpay; 
,ay;Gfspd; tphpthd gFg;gha;Tfspd; %yk; milahsk; fhzg;gl;ld. Xt;nthW 
gq;fRf;fspdJk; Jha tsh;g;Gf;fs; ntt;Ntwhd jpz;k tsg;G+lfq;fspYk; cl;GFj;jg;gl;L 
tsh;f;fg;gl;ld. mjidj; njhlh;e;J mit n- hexane, E+OAC kw;Wk; MeOH vd;gtw;wpd; 
%yk; gphpj;njLf;fg;gl;L fyeQ;Rj;jd;ikf;Fhpa cth; ePh; why;fspd; tho;jfTf;F vjpuhd 
caphpay; ghpNrhjid jhtu eQ;Rj;jd;ikf;Fhpa Lettce tpij Kisj;jy; ghpNrhjid gq;fR 
vjph; njhopw;ghl;bw;Fhpa Cladosporium Cladosporioides ghpNrhjid vd;gtw;wpw;F 
cl;gLj;jg;gl;lJ.  
  
mhprp kw;wk; cUisf;fpoq;F tsh;g;G+lfq;fspypUe;J E+OAc %yk; gphpj;njLf;fg;gl;l 
C.canescens, T.Viride, kw;Wk; F.Oxysporum vd;gtw;wpd; gphpj;njLg;G Fwpg;gplj;jf;fsT fy 
eQ;Rj; jd;ikia fhl;baJ. cUisf;fpoq;F tsh;g;G+lfq;fspypUe;J n- hexane, E+OAc %yk; 
gphpj;njLf;fg;gl;l F.Solani kw;Wk; Colletortrichum ,dq;fs; Ngd;wtw;wpd; gphpj;njLg;Gfs; 
cth;ePh; why; tho;jfT ghpNrhjidapy; fy eQ;Rj; njhopw;ghl;il fhl;baJ. mhprp 
Clfj;jpypUe;J EtOAc apd; %yk; gphpj;njLf;fg;gl;l C.Canescens kw;Wk; T.Viride Mfpa 
,uz;bdJk; gphpj;njLg;Gf;fs; Nth; kw;Wk; tsh;r;rpKid (FUj;J) vd;gtw;wpd; tsh;r;rpia 
jLf;Fk; ,ay;ig fhl;bd. mNj Neuj;jpy; cUisf;fpoq;F tsh;g;G+lfj;jpypUe;J 
gphpj;njLf;fg;gl;l Colletotrichum ,dj;jpd; n-hexane gphpj;njLg;G Fwpg;gplj;jf;fsthd Nth; 
tsh;r;rp epNuhjpg;ig fhl;baJ. C.canescens, M.Phaseolina kw;Wk; T.Viride, vd;gtw;wpd; 
gphpj;njLg;Gfs; C.Cladosporioides w;F vjpuhf gq;fR vjph;g;G njhopw;ghl;il fhl;bd. ,t; 
caphpay; ghpNrhjidfspypUe;J ngwg;gl;l KbTfs; ,e;j G+Q;rz gphpj;njLg;Gfs; 
R+oypaYf;F rhjfkhd caph;j; njhopw;ghl;L gjhh;j;jq;fSf;Fhpa %yq;fshf ,Uf;fyhk; 
vd;gjid Rl;bf;fhl;Lfd;wd.  
 
crhj;Jiz :- 
  

1. G.A.Strubel, (2002) Rainfurest enduphytes and bioactive products, Crit.Rev. Bioteehnol. 
22,315-333 
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7.6.3 thio ,dj;Jld; ,ize;J fhzg;gLk; m];g[py]; vdg;gLk; G+Q;rzj;jpypUe;J 
caph;j; njhopw;ghLila Jiz mDNrgg; gjhh;j;jq;fs;. 

 
H.M.S.K.H gz;lhu N.S Fkhh; U.L.B n[arpq;f 

 
 
mwpKfk;  
 
G+Q;rzq;fs; fl;likg;G hPjpahf gy;NtWgl;l tifahd caphpay; njhopw;ghLila Jiz 
mDNrgg; gjhh;j;jq;fis cw;gj;jp nra;fpd;wd. Kf;fpaj;Jtk; tha;e;j gy;NtW caphpay; 
njhopw;ghLila gjhh;j;jq;fshd ngd;rpypd; (Ez;Zaph;nfhy;yp) fpwpg;Nuhfd;bd; 
(gq;fRnfhy;yp) kw;Wk; nfy;tpf; mkpyk; (fisehrpdp) Mfpad KiwNa Pencillium notatum, 
Cryptosporiopsisct querina, Aspergillus tumigatus. vd;Dk; G+Q;rz tiffspypUe;J 
gphpj;njLf;fg;gl;Ls;sd. ,jdhy; Gjpa njhopw;ghl;L gjhh;j;jq;fSf;fhf gq;fR cyfk; 
njhlh;ghd Njly; mjpfhpj;Jr; nry;fpwJ. ,f; fw;ifapd; Kf;fpa Nehf;fk; kUj;Jt kw;Wk; 
tptrhaj;Jiwfspy; gpuNafpf;ff;$ba Kf;fpaj;Jtk; tha;e;j Gjpa kUe;Jfs>; Ez;Zaph; 
nfhy;ypfs>; gq;fRf; nfhy;ypfs; fisnfhy;ypfs>; xl;rpnajphpfs; vd;gtw;iw 
fz;Lgpbj;jyhFk;. 
 
nrad;Kiw kw;Wk; KbTfs;   
  
nrg;Nuw; ifaypDld; (Septate hyaline) $ba mlh;j;jpahf tpj;jpfis cw;gj;jp nra;Js;s 
fWg;G epw ntsptshpg;G+Q;rzkhdJ (epiphytic) NehAs;s thio ,dj;jpypUe;J 
gphpj;njLf;fg;gl;lJ. mjd; cUttpay; ,ay;Gfspd; mbg;gilapy; mJ m];g[py]; ,dk; vd 
milahsg;gLj;jg;gl;lJ. gq;frpd; Jha tsh;g;ghdJ n-hexane,ethyacetnte (EtOAc) kw;Wk; 
nkjNdhy; Mfpatw;iw ghtpj;J gphpj;njLf;fg;gl;L TLC caphpay; jhdpaq;fp tiugl 
Kiwia ghtpj;J C.Cladosporioides w;F vjpuhf G+Q;rz vjph;j; njhopw;ghl;bid mwptjw;fhf 
caphpay; ghpNrhjidf;F cl;gLj;jg;gl;lJ.  
 
TLC caphpay;jhdpaq;fp tiuG Kiwiag; ghtpj;J DPPH radical w;F vjpuhf xl;rpnajph; 
njhopw;ghL cth;ePh; why;fs; (Artemia salina) tho;jfT ghpNrhjid kw;Wk; Lactuca sativa 
ngw;wpb~; (Petri-dish) caph; ghpNrhjid vd;gtw;iw ghtpj;J KiwNa fyeQ;R jhtu eQ;R 
njhopw;ghLfs; vd;gd jPh;khdpf;fg;gl;ld. 
 
mhprp Clfj;jpypUe;J ngwg;gl;l EtOAc gphpj;njLg;G kl;Lk; C.Cladosporioides w;F vjpuhf 
gq;fR vjph;g;Gj; njhopw;ghl;il fhl;baJ mjhtJ TLC jl;Lfspy; xUtsh;r;rpj;jLg;G 
gpuNjrj;ij fhl;baJ. vy;yhg;gphpj;njLg;GfSk; xl;rpnajph; njhopw;ghl;il fhl;ba mNjNtis 
rpy gphpj;njLg;Gfs; fyeQ;Rj;jd;ikiaAk; kw;Wk; Lettuce ehw;W ghpNrhjidapy; Kid 
kw;Wk; Nth;tsh;r;rp epNuhjpg;igAk; fhl;bd. fy eQ;R kw;Wk; jhtueQ;Rj; jd;ikia 
ntspf;fhl;ba gphpj;njLg;GfspypUe;J epw%h;j;jtiuG gphpj;njLg;G (Chrumatugruphic 
Separation)  Kiwiag; ghtpj;J vl;L gjhh;j;jq;fs; Ntwhf;fg;gl;ld. mjpy; xU gjhh;j;jk; 
Flavasperone (2)2 vd milahsk; fhzg;gl;lJ.  
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7.6.4 khJis (Punica granatum) tpj;Jf;fspd; ,urhazKk; mtw;wpd; caphpay; 
njhopw;ghLk; 

 
A.G.A.W.Alakolanga, U.L.B.Jayasinghe, N.S.Kumar 

 
mwpKfk;   
  
Punicaceae FLk;gj;ij Nrh;e;j khJisahdJ (Punica granatum) kj;jpa jiu> tlmnkhpf;fh 
kw;Wk; Mrpahg;gpuhe;jpaq;fspy; tsUfpd;w goq;fis jUfpd;w gpugykhd nrbahFk; gz;ila 
fhyk; njhl;L ,j;jhtuj;jpd; rfy gFjpfSk; Fwpg;ghf goq;fs; Nth;fs>; ,iyfs; kw;Wk; 
G+f;fs; Nghd;wit ntt;NtWgl;l kUj;Jtj;NjitfSf;fhf ghtpf;fg;gl;L tUfpd;wd. 
,j;jhtuj;jpd; ,urhadtpay; njhlh;ghd fw;iffs; tphpthf Nkw;nfhs;sg;gl;L tUfpd;wd. 
gy;NtWgl;l nfhOg;G mkpyq;fs; nkhNdhViry; fpsprNuhy;fs; triglycerides igNuh];nuNuhy; 
ngf;hpd; kw;Wk; nty;yq;fs; vd;gd tpijfspypUe;J fz;lwpag;gl;bUf;fpd;wd.  
 
Nehf;fq;fs;   
  
Punica granatum vdg;gLk; khJisapd; cyh;e;j tpijfspypUe;J xl;rpnajphpfs;> 
gq;fRnfhy;ypfs;> fisehrpdpfs>; fyeQ;Rfs; Nghd;wdthf ghtpf;ff; $ba Gjpa 
,urhazg;gjhh;j;jq;fs; gphpj;njLj;jYk; milahsg;gLj;jYk;. 
 
nrad;KiwAk; KbTk;  
  
80% jput acetone I ghtpj;J cyh;e;j khJis tpijfs; gphpj;njLf;fg;gl;ld. mtw;wpypUe;J 
Ntiyj; jpl;lq;fspDhlhf quieous kw;Wk; vijy; mrNuw; (EtOAc)gphpj;njLg;Gf;fs; ngw;Wf; 
nfhs;sg;gl;ld. ,t; ,uz;L gphpj;njLg;GfSk; caphpay; ghpNrhjidfshf jhtueQ;rhjy; 
G+Q;rz vjph;g;G njhopw;ghL> fyeQ;Rj; njhopw;ghL kw;Wk; FUjpg;gFg;G njhopw;ghl;Lf;Fhpa 
caphpay; ghpNrhjidfSf;F cl;gLj;jg;gl;ld. ,uz;L gphpj;njLg;Gf;fSk; 500ppm nrwptpy; 
L.Sativa ,dJ Nth; kw;wk; jz;L Ezp vd;gtw;wpd; tsh;r;rp epNuhjpg;ig fhl;bd. 
A.Salina 2k; Flk;gp epiyf;F vjpuhd fyeQ;Rj; njhopw;ghlhdJ 1000ppm ,Yk; 
mtjhdpf;fg;gltpy;iy 70% khd nkjNdhypy; EtOAc gphpj;njLg;gpd; epuk;gy; fiuryhdJ 
FUjp VfhUld; FUjpg;gFg;G njhopw;ghl;il fhl;ltpy;iy ,Ug;gpDk; jputg;gphpj;njLg;G 
Fwpg;gplj;jf;fsthd FUjpg;gFg;G nraw;ghl;il fhl;baJ. ehh; EtOAc gphpj;njLg;ghdJ 
C.Cladosporioides w;F vjpuhf G+Q;rz vjph;g;G njhopw;ghl;ilAk; kw;wk; xl;rpnajph; 
njhopw;ghl;ilAk; fhl;baJ. EtOAc gphpj;njLg;gpd; epwKh;j;j NtWgLj;jy; %ykhf 
vl;Lg;gjhh;j;jq;fs; ngwg;gl;lJ. NMR kw;Wk; MS fjph; jfty;fs; Viry; fpsprNuhy; kw;Wk; 
ngWjpfspd; vd;gtw;wpd; gpurd;dj;ij Rl;bf;fhl;bAs;sd.  
 
crhj;Jizfs; 
 

1. M.O. Fatope, S.K.S. Al Burtomani, Y. Takeda. ( 2002).  Monoacylglycerol from Punica 

granatum seed oil, Journal of agricultural and food chemistry 50, 357 -360. 

2. E.P. Lansky, R.A. Newman. (2007).  Punica granatum (Pomagranate) and its potential for 

prevention and treatment of inflammation and cancer, Journal of  Ethnopharmacology 109, 

177- 206. 

3. R.F. Wang, W.D. Xie, Z. Zhang, D.M. Xing, Y. Ding, W. Wang, C. Ma, L.J. Du.(2004). 

Bioactive compounds from the seeds of Punica granatum (Pomagranate). Journal of Natural 

Products 67, 2096- 2098. 
  
 

7.6.5 Pouteria campechiana vdg;gLk; yhTY jhtu tpijapd; ,urhazk; kw;Wk; 
caphpay; njhopw;ghL 

 

K.G.E.gj;kjpyf N.S.Fkhh; U.L.B.n[arpq;f 
mwpKfk;  
 
Pouteria campechiana vdg;gLtJ mad tya ehLfspy; tsh;f;fg;gLk; (Sapotacea) 
nghd;kQ;rs; epwkhd cz;zf;$ba gpugykhd xU gokhFk;. ,jd; cz;zj;jf;f goj;jpd; 
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gFjpapy; gy gPNdhy; gjhh;j;jq;fs;  kw;wk; fNuhl;bNdhapl;Lf;fs; vd;gd fhzg;gLtjhf 
gjpT nra;ag;gl;Ls;sd. ,g;goj;jpd; tpijfspypUe;J jahhpf;fg;gLk; kUe;J 
mhpg;Gj;jd;ikahd Gz;fSf;F (ulcers) jPh;thf ghtpf;fg;gLfpwJ. mj;Jld; gl;ilapypUe;J 
ngwg;gLk; decuction MdJ fPA+ghtpy; Njhy; cuha;TfSf;F ghtpf;fg;gLfpwJ.  
 
Nehf;fq;fs;  
 
P.Campechiana tpd; tpijfSf;fhd ,urhaz kw;Wk; caphpay; Ma;Tfs; Kd;ida 
fhyg;gFjpfspy; gjpTnra;ag;gltpy;iy vdNt ,t;tpijfspy; caphpay; njhopw;ghl;L 
gjhh;j;jq;fspd; NjLjy; Nehf;fj;jpw;fhf ,t;tpijfspd; ,urhazk; kw;wk; caphpay; 
njhopw;ghLfs; fw;iff;F cl;gLj;jg;gl;ld.  
 
nrad; KiwfSk; KbTfSk;  
  

P.Campechiana tpd; cyh;e;j nghbahf;fg;gl;l tpijfs; xU gbKiwahf  EtOAc kw;Wk; 
MeOH vd;gtw;wpdhy; gphpj;njLf;fg;gl;lJ. mj;Jld; EtOAc kw;Wk; MeOH 
gphpj;njLg;Gf;fs;,MeOH gphpj;njhLg;gpypUe;J ngwg;gl;l n-BuOH gphpj;njLg;G vd;gd TLC 
caphpay; jhdpaq;fptiuT Kiwia ghtpj;J C.Cladosporioides w;F vjpuhf G+Q;rz vjph;g;Gj; 
njhopw;ghl;il mwptjw;fhfTk; TLC caphpay; jhdpaq;fptiuT Kiwia ghtpj;J DPPH 
radicals w;F vjpuhf xl;rp vjph;g;Gj; njhopw;ghl;il mwptjw;fhfTk;> Ez;fpzw;W (micro-well) 
caphpay; ghpNrhjid Kiwia ghtpj;J Artemia salina w;F vjpuhf fyeQ;Rj;jd;ikia 
mwptjw;fhfTk;> tpj;J Kisj;jy; caphpay; ghpNrhjid Kiw %yk; Lactuca Sativa 
tpijfSf;nfjpuhf jhtueQ;Rj; njhopw;ghl;il mwptjw;Fkhd caphpay; ghpNrhjidfSf;F 
cl;gLj;jg;gl;ld.  
  
EtOAc ghpj;njhLg;ghdJ Nrhjidf;Fl;gLj;jg;gl;l rfy caphpay; ghpNrhjidfspYk; 
Fwpg;gplj;jf;fsT njhopw;ghLilajhf ,Ue;jJ. mj;Jld; n-BuOH gphpj;njLg;ghdJ jhtu 
eQ;Rj;jd;ikf;Fhpa ghpNrjidia jtpu Vida vy;yh caphpay; ghpNrhjidfSf;Fk; 
Fwpg;gplj;jf;fsT njhopw;ghl;il fhl;baJ. epwKh;j;j tiuT gFg;G %yk; EtOAc gphpj;njLg;G 
kw;Wk; n-BuOH gphpj;njLg;G vd;gtw;wpypUe;J vl;L gjhh;j;jq;fs; ngwg;gl;ld mtw;wpy; Ie;J 
milahsk; fhzg;gl;ld  mitahd tanifulin, querceiin, gallacatechin, 4-hydroxy 
autophenone kw;Wk; xU epuk;ghj nfhOg;gkpyjjpd; xU glycerol ester (MW 356) 
 

 
Ma;Tg;gzpapy; cs;s ,aw;if cw;gj;jp Ma;Tf;FO 
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kdpjts mgptpUj;jp  
 
M.Phil gl;lj;jpw;fhf jw;NghJ gjpT nra;Js;s Muhl;rp cjtpahsh;fs;  
 
jpUkjp A.G.A.W.myNfhyq;f> jpUkjp A.M.D.A.rpwpth;j;jd H.M.S.K.H.gz;lhu jpUkjp 
K.G.E.gj;kjpyf G.G.E.H.brpy;th jpU D.S.n[atPu (rpNu~;l njhopy;El;g mYtyh;)  
 
jpUkjp S.S.K.ghurpq;f> rg;gpu%th gy;fiyf;fofk;> ,yq;if kw;Wk; jpU P.P.D rJuq;f 
,ize;j Rfhjhu tpQ;Qhd gPlk; Nguhjidg;gy;fiyf;fofk; MfpNahh; IFS ,d; ,aw;if 
cw;gj;jp Ma;T $lj;jpy; jkJ ,Wjpahz;L Ma;T fw;ifia epiwT nra;Js;sdh;.  
 
,aw;if cw;gj;jp Ma;Tg;gphptpduhy; IFS ,y; 2011k; Mz;L Ig;grp 3-8k; jpfjpfspy; xOq;F 
nra;ag;gl;bUe;j ,aw;if cw;gj;jpfs; kw;Wk; Rfhjhu kw;Wk; tptrhaj;Jiwfspy; mtw;wpd; 
gpuNahfk; vd;gd njhlh;ghd rh;tNjr Ma;tuq;fpy; (Symposium) ,yq;ifapd; gy Njrpa 
gy;fiyf;fofq;fspd; gl;lg;gbg;ig Nkw;nfhs;Sk; khzth;fs; gyh; gq;F nfhs;Sk; re;jh;g;gk; 
tha;e;jpUe;jJld; mth;fs; jkf;F Mh;tKs;s Ma;Tj;Jiwfisr; Nrh;j;j Ma;thsh;fSld; 
(cs;ehl;L kw;Wk; ntspehl;L)Neubahf njhlh;Gfis Vw;gLj;jf;$bajhfTk; mike;jpUe;jJ. 
,jpy; ntspehLfisr; Nrh;e;j tsthsh;fshf 27 NgUk; ,yq;ifia Nrh;e;j tsthsh;fs; 
kw;Wk; gq;Fgw;Wdh;fSk; gpurd;dkhfpapUe;jdh;.  
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7.7. fw;if uPjpahd kw;Wk; fzzpkag;gLj;jg;gl;l tpQ;Qhdk; 

 
7.7.7. NrhdhYkpdrd;]; 
 
Ma;T jiyik:- Nguhrpupau; mrpyp ehzaf;fhu (Ma;T Nguhrpupau;) 
 
nraw;jpl;l tpguk; 
 
jdpahd – Fkpop NrhdhYkpdrd;]; (SBSL) MdJ xU jdpahd thAf; FkpohdJ xU 
jputj;jpy; levitated nra;ag;gLk; NghJ xspapay; uPjpahf mf;Fkpopfs; moptilAk; NghJ UV 

range w;Fs; xsp vjpu;g;Gf;fis cUthf;Ftjw;F mjpu;T rf;jpahdJ Mff; Fiwe;jJ 4x10” 
fhuzpapdhy; nrwptilar; nra;ag;gLfpwJ. ,e;j fop Cjh xspapd; xspu;tpd; Mal;fhyk; xU 
eNdh nrf;fid tpl FiwthFk;. Fkpopfspd; moptpd; ,Wjp epiyapy; Fkpopapd; cl;Gw 
ntg;gepiy kw;Wk; mKf;fk; vd;gd mjp cr;r epiyia mjhtJ 20>000 k kw;Wk; 3.500 atm 
vd;gtw;iw KiwNa milfpwJ. mj;Jld; Fkpopd; Rtu; mjp$ba cs;Nehf;fp ntbj;jypw;F 
mz;ikapy; 10”g w;F Nky; Mu;KLfiy milfpwJ. Fkpopfs; 1 Mn njhlf;k; 10 Mn w;F 
,ilg;gl;l mk;gpad;l; raddi I nfhz;bUf;Fk; NghJ cilAk; NghJ ,f; Fkpopfspd; 
raddi 0.1Mn njhlf;fk; 1 Mn tiuAk; fPopwq;Fk; NghJk; kl;LNk SBSL MdJ 
mtjhdpf;fg;gLfpwJ.  
 
SBSL ,d; xspf;fjpu;g;Gfs; XusT gue;jitahf fhzg;gLfpwJ. mjhtJ 700nmw;F Nky; 
,Ue;J 190 nm w;F fPo; tiu tpupTgLfpwJ. fjpu;f;fg;gl;l xspapd; mlj;jpahdJ ePupd; fop 
Cjh KwpT tiu FiwtilAk; miy ePsj;Jld; mjpfupf;fpwJ. (Vwj;jho 200 nm ,Ug;gDk; 
250 nm w;F Fiwthd vJTk; attenuated). ePupy; SBSL ,d; fjpuhdJ 10-50 kh2 w;F 
,ilg;gl;l xyp mjpupntz;zpw;F 6000k – 20000k tiuahd Nkw;gug;G ntg;gepiyAld; fWg;G 
cly; fjpu;g;Gld; Nkw;nghUj;JfpwJ. ,d;ndhUGwk; 1MH2 xyp mjpu;ntz;zpy; 
,af;fg;gLfpd;w NtWgLj;jg;gl;l xU Fkpopapd; SBSL fjpu; MdJ xU 106k 
gpsh];khtpypUe;jhd ntg;g bremstralang cld; ed;F xd;WgLfpwJ. 
 
Xsp fhyypd; NghJ SBSL Fkpopfspd; cl;gFjpapy; Vw;gLk; Nkw;Fwpg;gplg;gLk; Eexotic 
ngsjPf epyikfis ntspf;fhl;Ljy;> tpsq;fpf;nfhs;Sjy; kw;Wk; vjpu;T$wy; vd;gtw;iw 
Nkw;nfhs;tjw;fhf gy;NtWgl;l fw;if uPjpahd kw;Wk; gupNrhjid uPjpahd Ma;Tfs; 
Nkw;nfhs;sg;gl;L tUfpd;wd. ngUk;ghyhd fw;if uPjpahd/ fzzp mbg;gilapyhd khjpupfs; 
njhlu;r;rpahd jput ,af;fj;ij mbg;gilahff; nfhz;Ls;sJ. (c+k;: ,A+yu; rkd;ghL 
my;yJ Netpau; - ];Nuhf;f]; rkd;ghL) mj;Jld; mit rpy gupNrhjid KbTfis 
ntw;wpfukhf Jhz;Lgitahf mike;jd.  

 
ngUk;ghyhd khjpupfs; jput rkd;ghLfis mbg;gilahff; nfhz;bUf;Fk; mNj Ntis 
moptiljypy; ,Wjp epiyapy; Fkpopr; Rtupd; Ntfk; ePupy; my;yJ jputj;jpy; xypapd; 
Ntfj;ijj; jhz;baJ mj;Jld; NtW Mokhd ngsjPff; fhuzpfs; Fkpopd; cl;gFjpapy; 
mtjhdpf;ff; $bajhf ,Ue;jJ. ,k; khjpupapd; ngWkjp (Validity) Nfs;tpf;FupajhfNt 
cs;sJ. Nghf;Ftuj;J nrad;Kiwfs; kw;Wk; epiyapay; rkd;ghL vd;gtw;iw gpujpgypf;f 
Ntz;ba Njit ,Ug;gjdhy; rfy jput mZFKiwfSk; mtw;wpd; vjpu;T$Wk; rf;jpapy; 
vy;iyg;gLj;jg;gLfpd;wd. Xypfhyy; njhopw;ghlhdJ ,Jtiu KOikahf tpsq;fpf; 
nfhs;sg;glhtpbDk; SBSL MdJ Fwpg;gplj;jf;fsT gupNrhjid kw;Wk; fw;wy; uPjpahd 
Ma;Tfis njhlu;r;rpahff; nfhz;l xU ghlg;gpupthf mike;Js;sJ.  

 
mj;Jld; SBSL MdJ Fspu; ,izT %yk; tiuaiwaw;w Jha rf;jpia cw;gj;jp nra;Ak; 
epiyapaiy nfhz;Ls;sjdhy; mjid Nehf;fp gy tpQ;Qhdpfs; ftug;gl;Ls;sdu;. SBSL 
,d; xspfhYk; njhopw;ghlhdJ jw;NghJ ngsjPftpaypy; jPu;f;fg;gl Kbahj gpur;ridahf 
cs;sJ.  
 
MA;T cjtpahsu;fs;:- gpughj; N`uj;> fpfd; gd;gpba (2011 Mtzp tiu) 
 
crhj;Jizfs;:- 
  

1. B.P. Barber, R.A. Hiller, R. Lofstedt, S.J. Putterman, K.R. Weninger, (1997).  Phys. Rep. 28,165 

 2. S.J. Putterman, K.R. Weninger, (2000).  Ann. Rev. Fluid Mech. 32, 445 
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 3. C. Camara, S. Putterman, and E. Kirilov, (2004).  Phys. Rev. Lett. 92, 124301 

 4. M.P. Brenner, S. Hilgenfeldt, D. Lohse, (2002).  Rev. Mod. Phys. 74 425 and  references therein. 

 5. S J. Ruuth, S. J. Putterman, and B. Merriman, (2002) . Phys. Rev. E 66 036310 

 
   
 

7.7.1.1. jdpf; Fkpo; NrhNdhYkpd;rpd; fzpzpkag;gLj;jg;gl;l MA;Tfs; 
 

mrpup ehzaf;fhu> rQ;rPt fUzhtd;r 
 
mwpKfk; 
  
rpwg;ghf aR+ap (Yasui) khjpupfs; rpy NrhNdh ,urhad jhf;fq;fis rupahf Jhz;Ltjw;F 
,aYkhditahf cs;sd.  
 
 
Nehf;fk; kw;Wk; ,yf;F 

 
,r; nraw;jpl;lj;jpd; ,yf;F SBSL ,y; xspia cw;gj;jpahf;Fk; nghwpKiwia tpsq;fpf; 
nfhs;SjyhFk;. FkpohdJ xspia fhYfpd;wNghJ Fkpopapd; cl;Gwj;jpy; vd;d 
eilngWfpd;wJ vd;gij tpsq;fpf; nfhs;Sk; Nehf;Fld; FkpopahdJ xspia fhYfpd;wNghJ 
Fkpopapd; cl;Gwj;jpy; ngsjPf epyikfis Jhz;Ltjw;F ehk; fzzpfis ghtpf;fpd;Nwhk;. 
mj;Jld; fzpzpkag;gLj;jg;gl;l ,urhad nkd;nghUis ghtpj;J Fkpopfspd; cl;Gwj;jpy; 
epfOk; NrhNdh ,urhad jhf;fq;fis fw;fpd;Nwhk; mj;Jld; ,j; jhf;fq;fs; vt;thW 
Fkpopapd; xl;Lnkhj;j ,ay;igAk; ghjpf;fpd;wd vd;gJ njhlu;ghfTk; Muha;e;J tUfpd;Nwhk;.  
 
KbTfs; 
 
Ntiy epiya fpisapdJ fl;Lkhdg;gzpahdJ fpisf;Fupa fzzp toq;Fif 
jhkjkile;j fhuzj;jpdhy; nra;J Kbf;fg;gl Kbahky; NghAs;sjhy; %yf;$w;W 
,af;fj;jpw;fhd nkd;nghUs; mgptpUj;jp kw;Wk;  Fkpo; ciltpw;fhd nkhd;up fhu;Nyh (Monte 
Carlo) Jhz;Lif vd;gd 2011 y; njhlug;gltpy;iy. gjpyhf ePu; ,af;ftpay; khjpupia 
mbg;gilahff; nfhz;L Fiwe;j CPU nrwpTila Jhz;Lif nkd;nghUshdJ Fkpopfspd; 
cilT epiyia Jhz;Ltjw;fhf mgptpUj;jp nra;ag;gl;lJ. ,J gupNrhjid epiyapy; 
cs;sJ.  
 
nfhOk;G gy;fiyf;fofj;jpy; ,urhadtpaypy; rpwg;Gg; gl;lg;gbg;gpid Nkw;nfhs;Sk; ,uz;L 
khztu;fs; jkJ ,Wjpahz;L Ma;Tfis Nkw;nfhz;Ls;sdu;. xU khztd; jput Ar ,y; 
Fkpop cUthFtij Jhz;Ltjw;fhd nkd;nghUis mgptpUj;jp nra;J tUk; mNjNis 
kw;iwa khztd; SO> NO kw;Wk; OH vd;gtw;wpd; <Lghl;Lld; Fkpopd; cl;Gwj;jpy; 
epfof;$ba Radical jhf;fj;jpd; Nky; ,yj;jpudpay; fl;likg;G fzpg;gPl;il Nkw;nfhz;L 
tUfpd;whu;. 
 

 
 

7.7.1.2. jdpf; Fkpo; NrhdhYkpdd;];rpd; gupNrhjid uPjpahd MA;T 
 

mrpwp ehzaf;fhu> gpughj; N`uj; 
 
 
mwpKfk; 
 
ePupy; jdpf;Fkpo; NrhNdhYkpd;rd;]; fjpu;fs; xU cUtkw;w Continuum fhyiy fhl;Lfpd;wd. 
mz;ikapy; H2SO4 tpypUe;jhd SBSL MdJ ePupypUe;jhd SBSL I fhl;bYk; 103 klq;F 
gpufhrkhf ,Ug;gJ mtjhdpf;fg;gl;Ls;sJ. mj;Jld; ,J mZ> mad; kw;WK; 
%yf;$w;Wf;fshy; njhlu;fis toq;FfpwJ. 2010k; Mz;by; fhyy; ngh];Ngupf; mkpyj;jpy; 
(H3PO4) xspapay; uPjpahd ,af;fg;gl;L mirAk; FkpopfspypUe;J xU kpfTk; cWjpahd 
%yf;$w;Wf;fshyhdJ Jhz;lg;gl;l OH radicals ¤çUeÊJ mtjhdpf;fg;gl;lJ. 
Ma;thsu;fspdhy; Fkpo; cilAk; ,Wjp epiyapy; Fkpopapd; ntg;gepiyia kpfr; rupahf 
fzpg;gplf;$bajhf ,Ue;jJ. ,e;j Gjpa fz;Lgpbg;ghdJ SBSL ,d; rpf;fy;epyik kw;Wk; 
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ePiu jtpu NtW jputq;fspy; SBSL ,d; gupNrhjid uPjpahd Nkyjpf fw;iffs; 
nra;ag;glNtz;bajd; Kf;fpaj;Jtk; vd;gtw;iwf; fhl;bAs;sJ.  
 
,yf;F kw;Wk; Nehf;fq;fs; 

 
,r; nraw;jpl;lj;jpy; ehk; SBSL MdJ nrydpf; (H2SeO4) kw;Wk; nrydpa]; (H2SeO3) 
mkpyq;fspy; ry;G+upf; kw;Wk; ngh];Ngupf; mkpyq;fspy; mtjhdpf;fg;gl;lijg; Nghd;w fjpu;g;Gj; 
njhliu cw;gj;jp nra;a KbAkh vd;gij gupNrhjid uPjpahf fz;lwpa cs;Nshk;. Fkpo; 
ciltpd; ngsjPf epyikfs; kw;Wk; Muk;g epyikfs; vd;gd khWk; NghJ ry;Gupf; mkpyk; 
kw;Wk; ngh];Ngupf; mkpyj;Jld; xg;gpLifapy; Nkw;Fwpg;gpl;l ,U mkpyq;fspYk; SBSL ,d; 
fjpu;j; njhlu; kw;Wk; nrwpT vt;thW NtWgLfpwJ vd;gij ehk; MA;T nra;fpNwhk;. 
Kjy;gbahf ry;G+upf; kw;Wk; ngh];Ngupf; mkpyq;fspy; SBSL njhlu;ghd tpupthd MA;T 
nra;ag;gl cs;sJ. ,J nrydpf; kw;Wk; nrNydpa]; mkpyq;fspy; ,Ue;J ngw;Wf; 
nfhs;Sk; KbTfSld; xg;gpLtjw;F vkf;F cjtp nra;Ak;.  
 
KbTfs; 

 
SBSL MA;T$lf; fl;Lkhdg; gzpahdJ Ig;grp 2011y; epiwtile;Js;sJ. H2O kw;Wk; 
H2So4 w;fhd SBSL MdJ vkJ MA;T$lj;jpy; gpwg;gpf;fg;gl;Ls;sJ. ,f; Fkpo;fspd; 
,ay;Gfs; ePupy; tsp kw;Wk; Ar vd;gtw;wpd; NtWgl;l nrwpTfspy; fz;fhzpf;fg;gl;lJ. 
vt;thwhapDk; tpupthd kw;Wk; kpfr; rupahd spectroscopic fw;iffis Nkw;nfhs;tjw;Fk; 
cilT Neuj;jpy; Fkpopfspd; gUkid fz;fhzpg;gjw;Fk; rpy Nkyjpf cgfuzq;fshd 
Fthl;]; tau; (wires)> ,izf;fg;gl;l tpy;iyfs; (C mount lenses) kw;Wk; picture grabler 
ml;ilfs; vd;gd Njitg;gLfpd;wd. kl;Lg;gLj;jg;gl;l … toq;Fifapd; %yk; fle;j 2011k; 
Mz;L vk;khy; ,tw;iw nfhs;tdT nra;a Kbatpy;iy. ,tw;iw 2012y; nfhs;tdT nra;a 
vjpu;ghu;f;fpd;Nwhk;. 
 

 
 

7.7.2.msT ,af;ftpaYk; msT Fog;gKk; 
 

MA;T jiytu;:- Nguhrpupau; mrpup ehzaf;fhu 
 
mwpKfk; 

 
mz;ika Mz;Lfspy; msit ,af;ftpay; Fog;g epfo;thdJ kpfTk; Mu;tj;ij 
Vw;gLj;jpAs;sJ. ghuk;gupa Fog;gKila msitj; njhFjpfs; Fwpg;ghf mbf;fb Ma;T 
nra;ag;gl;Ls;sd. msT ,af;ftpay; Fog;gj;jpd; ifnaOj;ij fw;Fk; nghUl;L ghuk;gupa 
,af;ftpaiy msit ,af;ftpaYld; ntspg;gilahd Kiwapy; ,izf;fpd;w gy;gupkhd 
njhFjpf;Fupa gy;NtWgl;l Nfhl;ghl;L uPjpahd kw;Wk; fzzpkag;Lj;jg;gl;l Kiwis ehk; 
mgptpUj;jp nra;J nfhz;bUf;fpdNwhk;. mj;Jld; ehk; xj;j ghuk;gupa njhFjpapy; Fog;gk; 
njhlu;ghd jfty;fis nfhz;Ls;s msit ,af;ftpay; msTfisAk; Ma;T nra;J 
tUfpd;Nwhk;. 
 
Nehf;fk; kw;Wk; ,yf;F 

 
gFjpahd ghuk;gupa vy;iyapy; fhzg;gLk; gy;gupkhd njhFjpapd; ,ay;Gfs; (c+k;:- msT 
,af;ftpay; kw;Wk; ghuk;gupa ,af;ftpay; vd;gtw;wpw;fpilNaAs;s vy;iy) mj;Jld; 
Hermitan kw;Wk; Hermitian my;yhj hamiltonan njhFjpfs; ,uz;bdJ gFg;ghuk;gupa kw;Wk; 
msit ,af;ftpay; ,ay;Gfs; vd;gtw;iw tpsq;fpf; nfhs;tNj ,r; nraw;jpl;lj;jpy; vkJ 
Nehf;fkhFk;.  
 
KbTfs; 

 
,r; nraw;jpl;lkhdJ ,jd; Muk;gk; Kjw;nfhz;L 26 Muha;r;rp gj;jpupiffisAk; 3 Muha;r;rp 
njhlu;ghly;fisAk; cw;gj;jp nra;Js;sJ. I – D  njhFjpf;fhf xU Gjpa rf;jpkpf;f 
mZFKiwr; rf;jp tpupthf;fy; KiwahdJ mgptpUj;jp nra;ag;gl;lLs;sJ. ,e;j KiwahdJ 
rf;jpapy; msT nraw;ghl;Lkhwpapd; rf;jpj; njhlu;G tpupthf;fiy mbg;gilahff; nfhz;lJ. 
mj;Jld; ,J gue;j epiyapay; tPr;rpDs; gpuNahfpf;fg;gl KbAk;. ,k;Kiwapy; 
cs;thq;fg;gLk; tisNfhl;Lj; njhifaPLfs; WKB Kiwapy; cs;sij tpl kpfTk; 
vspikahdit. 2011y; ,t; mZFNfhl;ghl;bw;Fupa rf;jp tuptiljy; KiwahdJ V tif 
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nghypNwhkpay; (non – polynomial) my;yhj epiyapay; (x) – X2N + X m1 / (1+gxm2) kw;Wk; 
nghypNwhkpay; epiyapay; vd;gtw;wpw;F gFj;jwpT uPjpahd rf;jpfSld; tpuptilar; 
nra;ag;gl;ld. (V (x) = X2n/m + a, xn2/m2 + a2 xn2/m2 + a3xn3/m3 + ………………..)  
2011y; Nkw;Fwpg;gpl;l Ntiyia mbg;gilahf nfhz;L %d;W ifnaOj;Jg; gpujpfs; 
ntspaPl;bw;fhf rku;g;gpf;fg;gl;Ls;sd. 
  
M.phil khztu;fs;:- jpyfuh[h kjduh[d; (fhu;j;jpif 2011y; ,Ue;J)> aho; gy;fiyf;fofk;.  
 
kdpjts mgptpUj;jp: 
 
M. Phil khztu;fs; (Muha;r;rp) 
1. gpughj; N`uj; - PGIS> Nguhjidg; gy;fiyf;fofk;. 
2. jpU. T. kjduh[d; - PGIS> Nguhjidg; gy;fiyf;fofk;. 
 

B.Sc (tpN\l) ,Wjpahz;L khztu;fs; (Muha;r;rp) 
1. Fruh rkurpq;f> ,urhadtpay; gPlk;> nfhOk;G gy;fiyf;fofk;. 
2. rrpfh tp[arpq;f> ,urhadtpay; gPlk;> nfhOk;G gy;fiyf;fofk;. 
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8. xd;wpize;j kw;Wk; MNyhridg; gphpT (CCD) 
 

,izg;ghsh;:- Nguhrphpah; S.A FyR+hpa tUif Ma;Tg; Nguhrphpah;. 
 
2009k; Mz;L brk;gh; khjkstpy; Muk;gpf;fg;gl;l CCD MdJ IFS ntspg;Gw epWtdq;fSld; 
,ize;J nraw;glTk; IFS ,y; cUthf;fg;gl;l Gjpa fz;Lgpbg;Gf;fs; kw;Wk; njhopy; El;gk; 
vd;gtw;iw r%fj;jpw;F ngUkstpy; toq;Ftjw;Fk; cjtpAs;sJ. ,g;gphpthdJ 
gpur;rpidfis Nehf;fpa gpuNahf Ma;Tfis; Nkw;nfhs;tjw;fhf mur kw;Wk; mur rhh;gw;w 
epWtdq;fSld; $l;lhf ,ize;J nraw;gl;L tUfpwJ. Mj;Jld; jdpahh; cs;spl;l ntsp 
epWtdq;fspd; epjpaspg;G nra;ag;gLfpw (Commisioned) Ma;TfisAk; cs;thq;fpAs;sJ. 
,e;j nraw;ghLfspDhlhf CCD ahdJ Njrpa mgptpUj;jpapy; xU Fwpg;gplj;jf;fsthd 
tpisit Vw;gLj;j vjph;ghh;f;fpd;wJ.  
 
,e;j Mz;L kPs;ghh;itapd; gb CCD apd; fPo; $l;bize;j nraw;ghLfspd; Kd;Ndw;wkhdJ 
xusT jpUg;jpfukhf cs;sJ. fle;j Mz;Lfspy; Muk;gpf;fg;gl;l rpy nraw;ghLfs; jw;NghJk; 
njhlh;e;Jk; eil ngw;Wf; nfhz;bUf;Fk; mNj Ntis 2011k; Mz;by; rpy Gjpa $l;L 
Kaw;rpfSk; Muk;gpf;fg;gl;bUf;fpd;wd.  
,g;gphptpy; vJ cs;slf;fg;gLfpwNjh mJ ntsp epWtdq;fSld; Neubahd njhlh;Gfisg; 
NgZtJld; epd;Wtpltpy;iy  gz;zg;gLfpwJ. ntt;NtW nraw;wpl;lq;fspd; fPo; cs;s 
fw;iffspd; KbTfs; mt;tha;Tfis Nkw;nfhs;Sk; gphptpduhy; mspf;if (Presented) 
nra;ag;gLfpwJ.  
 
 
Kd;ida Mz;LfspypUe;J njhlUk; Ma;Tr; nraw;wpl;lq;fs; 
 

1. Ner;Nrh;]; gpA+l;b fphpNard;]; (NBC) cld; xd;wpide;J caph;g;gly – caphpay; cuq;fs; 
(BFBFS) njhlh;ghd Ma;T  
 

IFS tpQ;Qhdp :- Nguhrphpah; fhkpdp nrdtpul;z kw;Wk; Nguhrphpah; S.A FyR+hpa  
   
jiyth; NBC kw;Wk; Nguhrphpah; fhkpdp nrdtpul;z kw;Wk; Nguhrphpah; S.A FyR+hpa 
(fz;Lgpbg;ghsh;fs;) MfpNahUf;fpilNa Xh; xg;ge;jk; ifr;rhj;jplg;gl;Ls;sJ. ,jd; %yk; 
BFBFS fspd; ghhpastpyhd cw;gj;jp re;ijg;gLj;jy; kw;Wk; tzpfk; nra;jy; vd;gtw;wpw;fhd 
xl;L nkhj;j chpikAk; NBC w;F toq;fg;gl;Ls;sJ. ,jdpilNa Nguhrphpah; fhkpdp 
nrdtpul;z kw;Wk; jpU ep~hd; tpf;ukrpq;f nghJ Kfhikahsh; NBC MfpNahh; ,e;jpahtpw;F 
tp[ak; nra;Js;sJld; Muk;g fl;lkhf xU njhopw;rhiyia ghPl;rhj;jkhf nra;tjw;F 
Njitahd ghhpa msTila nejpjhq;fpfs; kw;Wk; NtW cgfuzq;fis nfhs;tdT 
nra;tjw;fhd fl;lisfis toq;fpAs;sdh;.  
Ma;T KbTfs; Ez;Zaphpay; njhopEl;g gFjpapd; fPo; toq;fg;gl;Ls;sJ. 
  

2. fhr Nehia Vw;gLj;jhj ikf;Nuhgf;hPhpahf;fis (NTM) Ez;Zaphpay; kw;Wk; %yf;$w;W 
jl;lr;R Kiwfisg; ghtpj;J fz;Lgpbj;jy;  
 

IFS tpQ;Qhdp :- fyhepjp D.M kfd – Muhr;rp 
,iz tpQ;Qhdp :- fyhepjp R.M.D klnfju> kUj;Jth>; RthrNeha; myF 
Nghjdhitj;jparhiy fz;b  
 
2011k; Mz;L Ma;T Kd;Ndw;wk; jpUg;jpfukhf cs;s mNjNtis Rfhjhu 
jpizf;fsj;jplkpUe;J IFS xU Fwpg;gplj;jf;fsthd epjp xJf;fPl;il ngw;Ws;sJ. fy 
caphpay; gphptpd; fPo; Ma;T KbTfs; toq;fg;gLfpd;wd.  
 
2011k; Mz;L Muk;gpf;fg;gl;l nraw;wpl;lq;fs; 
   

3. Njrpa ePh; toq;fy; tbfhyikg;Gr; rigapdhy; (NWSDB) ePh; toq;fSf;F ghtpf;fg;gLk;. 
,yq;ifapYs;s ePh;j;Njf;fq;fs; kw;Wk; Vida ePh;epiyfspd; ePhpd; juk; kw;Wk; my;fh 
eQ;Rfs; njhlh;ghd Ma;T.  
,f;fw;iff;fhf IFS ,d; gzpg;ghsh; kw;Wk; Njrpa ePh;toq;fy; tbfhyikg;Gr; rigapd; 
jiyth; Jiz jiyth; MfpNahUf;fpilNa xU MOU MdJ ifr;rhj;jplg;gl;Ls;sJ.  
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MOU ,d; fPOs;s nraw;wpl;lq;fs; 
 

 Njrpa ePh;toq;fy; tbfhyikg;Gr; rigapdhy; (NWSDB) ePh; toq;fYf;F ghtpf;fg;gLk; 
ePh;epiyfspy; ePhpd; juj;ij Ma;T nra;jy;> my;fhf;fspd; ,Ug;ig mtjhdpj;jy; 
kw;Wk; ePhpy; fhzg;gLk; my;fh eQ;Rfspd; msit fzpg;gpLjy;.  

 kpd;- jpul;rp Kiw%yk; FbePhpYs;s my;fhf;fis mfw;Wjy;  
 r%jha hPjpahd epWtdq;fs; %yk; (CBO) eilKiwg;gLj;jg;gl;Lk; ePh;toq;fs; 

njhFjpapDs;s ePhpy; fhzg;gLk; GNshiul; kw;Wk; td; jd;ik vd;gtw;iw 
ghpNrhjpj;jYk; ePhpd; juj;ij fz;fhzpj;jYk;.  

 

IFS tpQ;Qhdpfs; :-  jpU J.P gj;krpwp,fyhepjp D.N kf;d – Muhr;rp kw;Wk; Nguhrphpah; 
S.A FyR+hpa  

,iz Muhl;rpahsh;fs;:- fyhepjp S. A+l;b fk;khd> tpyq;fpay;Jiw> Nguhjid 
gy;fiyf;fofk; kw;Wk; fyhepjp S.K tPunfhl NWSDB  

Ma;T cjtpahsh; :-   jpUkjp Gj;jpf ngNuuh  
 
tphpthd Ma;T KbTfs; “ePh;ju myfpd;” fPo; fhl;rpg;gLj;jg;gl;Ls;sd. 
 

4. tlNky; khfhzj;jpy; Neha;f;fhuzpapay; mwpag;glhj rLjpahf Vw;gl;l rpWePuhf Neha;fis 
(CKDu) fl;Lg;gLj;Jtjw;fhd Kiwfis mgptpUj;jp nra;jy;.  
 
IFS tpQ;Qhdpfs; :- jpU J.P gj;krpwp> Nguhrphpah; S.A FyR+hpa kw;Wk; fyhepjp D.M kf;d – 
Muhr;rp 
,iz Ma;thsh;fs; :- fyhepjp R.M.S.K uj;dhaf;f khfhz Rfhjhu Nritfs; gzpg;ghsh; 
kw;Wk; khfhz kUj;Jt mYtyh;fs>; ITI ,Dila gzpg;ghsh; kw;Wk; tpQ;Qhdpfs;> tak;g 
gy;fiyf;fof gjtpepiy mq;fj;jth;fs; IFS tpQ;Qhdpfs; CKDu Nehapdhy; 
ghjpf;fg;glf;$ba kf;fspd; r%f nghUshjhu epyikfs; cs;slq;fshf gy;NtWgl;l 
mth;fspd; tho;tpay; mk;rq;fis fUj;jpw;nfLj;J xU Ma;T nraw;wpl;lj;ij 
cUthf;Ftjpy; gq;fspg;G nra;jpUe;jhh;fs;.  IFS dhy; ngw;Wf;nfhs;sg;gl;l epjpapd; xU 
njhif ,t; ,yf;F kf;fspdhy; ghtpf;fg;gLfpd;w ePhpy; fhzg;gLk; my;fh eQ;Rfs;> ePhpd; 
juk; vd;gtw;iw IFS ,y; Ma;T nra;tjw;fhd Ntiyf;fhf gphpj;njLf;fg;gl;Ls;sJ. 
 

5. ,yq;ifapd; nghUshjhuk kw;Wk; #oy; vd;gtw;wpid nkU$l;Ltjw;fhf nraw;wpwDila 
Ez;zq;fp caphpay; cuq;fspd; ghtiz. 
 

IFS tpQ;Qhdpfs; :- Nguhrphpah; fhkpdp nrdtpul;z kw;Wk; Nguhrphpah; S.A FyR+hpa  
,iz Ma;thsh;fs; :- Nguhrphpah; ,thd; nfd;db> rpl;zp gy;fiyf;fofk; ABN 152115/3464, 
rpl;zp> NSW, 2006 mT];jpNuypah.    

 

AUSAID epjpaspg;gpw;fhf %d;W tUl nraw;jpl;lj;jpw;fhf ,ize;J rkh;g;gpf;fg;gl;l 
tpz;zg;gk>; ntw;wpfukhf mike;Js;sJ. ,r;nraw;wpl;lkhdJ nraw;wpl;lj;jpy; gq;F nfhs;Sk; 
epWtdq;fspilNa epWtd Copah;fs; kw;Wk; khzth;fis ghpkhwpf;nfhs;sf; $ba trjpia 
Vw;gLj;jpAs;sJ. Nguhrphpah; nfd;dbapd; gq;Fgw;WjYld; ,J njhlh;ghd xU Muk;gfl;l 
nraykh;thdJ eilngw;Ws;sJ. juf;fl;Lg;ghL kw;Wk; caphpay; gly – caph; cuq;fspd; 
ghtid njhlh;ghd tpopg;Gdh;it Vw;gLj;Jk; Nehf;fpy; nraykh;nthd;W 19k; jpfjp khh;fop 
khjk; 2011k; Mz;L IFS ,y; eilngw;wpUe;jJ. ,jpy; mur jpizf;fsq;fs; mur rhh;gw;w 
epWtdq;fs; gy;fiyf;fofq;fs; vd;gtw;wpypUe;J njhpT nra;ag;gl;l 30 Ngh; gq;F 
gw;wpapUe;jdh;.  
 

6. Nrjd tptrha eilKiwfspd; fPo; ,yq;ifapy; tsh;f;fg;gLk; ghuk;ghpa kw;Wk; gioa 
ney;ypdr; nra;ifapy; caphpay; gly - caphpay; cuq;fspd; gpuNahfk;. 
  
IFS tpQ;Qhdpfs; :- Nguhrphpah; fhkpdp nrdtpul;z kw;Wk; Nguhrphpah; S.A FyR+hpa 
,iz Ma;thsh;fs; :- jpU S.W.R Nlhyhyhfy> jiyth; R.G yq;fh (jdpahh;) epWtdk;.  
 
Gul;lhjp 29 k; jpfjp MOU MdJ ifr;rhj;jplg;gl;L Ntiyj;jpl;lkhdJ jdpahh; 
epWtdj;jpw;F nrhe;jkhd nff;fpuht ney;tay;fspy; Ez;Zaphpay; njhopy;El;g myfpd; 
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Ma;T cjtpahsh; jpUkjp epNuh~h tPuul;z kw;Wk; jpU yre;j Nfuj; MfpNahuJ 
topfhl;Ljy; kw;Wk; gq;Fgw;WjYld; Muk;gkhdJ.  
 

7. cd;d];fphpatpy; gbf;fl;L gaph;r;nra;ifapd; fPo; Fspiuj;jhq;ff;$ba ghuk;ghpa 
ney;ypdq;fspd; Nrjd gaph;r; nra;iff;fhf caphpay;gly – caph; cuq;fis gpuNahfpj;jy;  
 
IFS tpQ;Qhdpfs; :- Nguhrphpah; fhkpdp nrdtpul;z kw;Wk; Nguhrphpah; S.A FyR+hpa  
,iz Ma;thsh;fs; :- jpU mNrhfh kdk;nghp N`y nfhtp tpahghua  
 
ghpNrhjidfisj; jpl;lkpLjy; tbtikj;jy; vd;gtw;wpw;fhd fs Ma;Tfs; fhh;j;jpif 
khjkstpy; IFS ,d; Ma;T cjtpahsh;fs; jpUkjp epNuh~h tPuuj;d kw;Wk; jpU yre;j 
N`uj; MfpNahpd; gq;Fgw;WjYld; Muk;gpf;fg;gl;lJ.  
 

8. nfhOk;G kfhj;khfe;jp epiyaj;jpy; xd;wpizTld; ,yq;ifapd; gpd;jq;fpa fpuhkq;fspy; 
ghtpf;ff;$ba xU Fiwe;j cs;sPL Rakhd Jiz Ghpaf;$ba jd;ik vd;gtw;iw 
mbg;gilahf nfhz;L Spirlina tpd; ghhpastpyhd gaph;r; nra;ifia gpugyPag;gLj;jy;  
 

IFS tpQ;Qhdpfs; :-  Nguhrphpah; S.A FyR+hpa  fyhepjp D.M kf;d – Muhr;rp kw;Wk; fyhepjp 
&tpdp ypadNf  
,ize;Js;sth;fs; :- jpU mh;[Pdh FYfy;y kw;Wk; Nk[h; n[duy; (xa;T ngw;wth;) fky; 
ngh;zhz;Nlh kfhj;kfhe;jp epiyak; (MGC) nfhOk;G  
 
2011k; Mz;L A+iy 6k; jpfjp Mou thdJ ifr;rhj;jplg;gl;lJ. Jha ,Ug;G tsh;g;G 
khjphpfs; ,e;jpahtpypUe;J nfhz;Ltug;gl;L IFS ,y; Ngzg;gl;L tUfpwJ. ,it ntd;dPh;f; 
Flit tsh;g;G 10 yPl;lh; Nghj;jy; tsh;g;G kw;Wk; jpwe;j jl;Lfs; vd;gtw;wpy; gr;ir tPl;L 
epiyikfspy; ,dg;nghUf;fk; nra;ag;gLfpd;wd. tphpthd KbTfs; caphpay; gphptpd; fPo; 
tpsq;fg;gLj;jg;gLfpd;wd.  
 

9. IFS ,d; khw;wPl;L kw;Wk; kPsg;GJg;gpf;fg;glf;$ba rf;jp myF kw;Wk; jha;yhe;jpd; 
ghq;nfhf;fpYs;s kfpnlhy; gy;fiyf;fofk; (MU) vd;gtw;wpw;fhd XUq;fpizTr; nraw;wpl;lk;.  
 

IFS tpQ;Qhdpfs; :- jpU jpgy; Rgrpq;f  
,iz Ma;thsh;fs; :- Nguhrphpah; tPuhr;ir rpwp Gd;tuNghd; nraw;wpl;l jiyth; MU  
 
fhh;j;jpif 30y; ifr;rhj;jplg;gl;l Mou thdJ kf;Ndh nuYwpf; kw;Wk; Vida Gtpg;ngsjpf 
jfty;fis nraw;gLj;jy; kw;Wk; tpsq;fg;gLj;Jjy; vd;gtw;wpw;fhd xU ,ize;j Ma;it 
Nkw;nfhs;tjw;F trjpaspj;Js;sJ. ,yq;if kw;Wk; jha;yhe;jpw;fpilNa gzpahsh;fs; kw;Wk; 
khzth;fspd; gapw;rpf;fhd ghpkhw;wk; vd;gtw;wpw;fhd epjpaspg;G nra;ag;gl;Ls;sJ. IFS MdJ 
gq;F gw;Wk; Ma;T khzth;fs; :- jpU N.B R+hpahuhr;rp kw;Wk; jpU T.B epky;rpwp  
 

10. iuNrhgpak; ,NdhFyd;w; cw;gj;jp :- 
 
Nguhjidg;gy;fiyf;fofj;jpd; cah; gl;lg;gpd;gbg;Gfs; tpQ;Qhd gPlk; ,r;nraw;wpl;lj;ij 
njhlh;r;rpahf nfhz;L nry;tjw;Fhpa Vw;ghLfisr; nra;aKbahJs;sikahy; IFS MdJ ,r; 
nraw;wpl;lj;ij KOikahf cs;thq;fp ,yq;ifapy; tsh;f;fg;gLk; mtiuf;FLk;g gUg;G 
tiffSf;F ghtpf;ff; $ba ,Ndhf;Fyj;ij cw;gj;jp nra;tjw;Fk; toq;Ftjw;Fk; 
jPh;khdpj;Js;sJ. jw;NghJ ,r;nraw;wpl;lj;jpd; %yk; 250g vilAila ,NdhFyd;l; 
nghjpnahd;W 300/= thf tpw;gid nra;ag;gLfpwJ. ,J xU Vf;fh; Nrhah mtiu gaph;r; 
nra;iff;F ghtpf;fg;glyhk;.  
  
Nrhah mtiu tpijfis tpijg;gpw;F Kd; ,NdhFyd;w; %yk; ghpfuzk; nra;J 
tpijj;jyhdJ Nrhahj; jhtuj;jpw;F gpuNahfpf;fg;gl Ntz;ba A+hpah ghtidia 
Kw;WKOjhf gpujpaPL nra;fpwJ. ,Ndhf;FNyud; nrytpidf; Fiwg;gijtpl R+oy; 
khriljiyAk; Fiwf;fpd;wJ. ,NdhFyj;jpd; ghtidahy; Vw;gLj;jg;gl;l tpisT fPNo 
cUtpy; fhl;lg;gLfpd;wJ.  
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,Ndhf;FNyrdpd; gpd;dhd Kbr;Rf;fs;  tpw;gidf;Fjahuhfcs;s ,Ndhf;Fyk; nghjpfs;  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

,Ndhf;FNyrd; nra;ag;gl;l> khlhLfkypy; cs;s Nrhah mtiu Njhl;lk;. 
 
 
9.  tpUJfs; kwÊWk; fhgÊGhpik 2011 

 
1. Nguhrphpah; U.L.B n[arpq;f- N[h;kdpdpapd; [hf;Nfhg;]; gy;fiyf;fofj;jpw;F 

myf;rhz;lh; nthd; epjpaj;jhy; toq;fg;gl;lJ. (rpj;jpiu – Mzp 2011) 
2. fyhepjp M. tpjhdNf- nfhhpahtpd; kz; tpQ;Qhdk; kw;Wk; cuq;fs; njhlh;ghd 

rq;fj;jpd; Mz;Lg; nghJf;$l;lj;jpy; tphpTiuahsuhf miof;fg;gl;bUe;jhh;. (Ig;grp 
2011) 
 
rh;tNjr kw;Wk; Njrpa khehLfspy; 2011k; Mz;by; %d;W Ma;Tr; RUf;fq;fs; 
ntspaplg;gl;Ls;sd. Ma;T cjtpahsh; jpUkjp R.M.A.U uh[gf;r ,t;tha;tpid jdJ 
M.Phil gl;lg;gbg;gpw;fhf Nguhjidgy;fiyapy; Nkw;nfhs;fpwhh;. RtPld; rh;tNjr 
tpQ;Qhd epjpaj;jplk; ,Ue;j ,t;thuhl;rpapd; kpFjpg;gFjpia nra;J Kbg;gjw;fhd 
epjpia ehk; ngw;Ws;Nshk;. 
 

3. Nguhrphpah; M.A.K.L jp]ehaf;f- Nguhjidg; gy;fiyf;fofj;jpdhy; gzpapypUe;J 
khz;Gld; tpLtpf;fg;gl;l Nguhrphpah; vd;w tpUJ toq;fp nfsutpf;fg;gl;Ls;shh;.  
Nguhrphpah; jp]hehaf;f Nguhjidg;gy;fiyf;fofj;jpy; 40 Mz;Lfs; 
Nritahw;wpAs;shh;. mthpd; xa;Tf;fhyj;jpw;F Kd;dh; mth; rpNu~;l ngsjpftpay; 
Nguhrphpauhf flikahw;wpapUe;jhh;. vd;gJ Fwpg;gplj;jf;fJ. 
 

4. fyhepjp S.P ngd;rkpd; - mDgtkpf;f Ma;thsh;fSf;fhd Humboldt Research 

Fellowship kw;Wk; NRCapd; Nghl;b Ma;T ghpR vd;gd toq;fg;gl;Ls;sJ.  
  

 
10. tpQ;Qhd guk;gy; myF (SDU)  
 
vkJ gpujhd Nehf;fq;fs; gpd;tUkhW 
  

 cah;jukhd Ma;T kPs;ghh;itfs; fye;Jiuahly;fs; kw;Wk; mbg;gilahd 
gpur;ridfs; njhlh;ghd gFg;gha;T vd;gtw;iw Nkw;nfhs;tjw;fhf tpQ;Qhdj;jpd; 
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ntt;NtW gl;l gphpTfspy; Ma;Tfis Nkw;nfhs;Sk; Kd;dzp jpwikrhypfis 
xd;whf nfhz;L tUjy;. 

 njhopy;El;gk; kw;Wk; tpQ;Qhd jfty;fis xU tpQ;Qhd r%fj;jpw;F toq;FjYk; 
ghpkhw;wk; nra;jYk;. 

  nghJkf;fspilNa tpQ;Qhdk; njhlh;ghd tpsf;fj;ij nkU$l;ly;  
 
Nkw;Fwpg;gplg;gl;l Nehf;fq;fis epiwNtw;Wtjw;fhf gpd;tUk; je;jpNuhgaq;fs; 
ghtpf;fg;gl;bUf;fpwJ.  
 

1. tpQ;Qhd njhopy;El;g Nkk;ghL :- gapw;rpg;gl;liwfs; kw;Wk; khehLfs; fz;fhl;rpfs; 
nghJtphpTiufs; tpN~ltphpTiufs; Ma;Tf;$l;lq;fs;  

2. khzth;fSf;fhd fy;tp kw;Wk; tpopg;Gzh;T epfo;r;rpj;jpl;lq;fs; :- ghlrhiy tpQ;Qhd 
epfo;T (SSP) fy;tp tphpTiufs; 

3. fy;tp rhh; tp[aq;fs; :- gl;lg;gpd;gbg;G> gl;lg;gbg;G khzth;fSf;fhd Ma;T$l 
tp[ak; Mrphpah; kw;Wk; ghlrhiy khzth;fSf;fhd Ma;T$l tp[ak;.  

 
 
gapw;rpg;gl;liwfSk; khehLfSk;  
 

 O/L Mrphpah;fSf;fhd kz;zpay; gapw;rpg;gl;liw (2ehl;fs; 21 khrp 2011)  
 nraw;wpl;lq;fis tiujy; njhlh;ghd gapw;r;rpg;gl;liw (03 gq;Fdp 2011)  
 jpwikahd tpQ;Qhd Nghjidapy; ehlq;fspd; gq;F njhlh;ghd gapw;rpg;gl;liw ( 17 

Mdp 2011) 
 tpQ;Qhd Kiwfs; njhlh;ghd gapw;rpg;gl;liw Gdpj fgphpay; ghypfh tpj;jpahyak; 

fw;wd; (15 gq;Fdp 2011)  
 Fiwe;j nryTila ePh; ghpfhpg;G njhopy;El;gj;jpw;F khWjy; njhlh;ghd 

gapw;rpg;gl;liw (15Mb 2011)  
 fk;nghy gpuNjr ghlrhiy Mrphpah;fSf;fhd eNdh tpQ;Qhd gapw;rpg;gl;liw ( 11 

Mb 2011)  
 Nrhyh; Vrpah 2011> R+hpa rf;jp gjhh;j;jq;fs; R+hpa fyq;fs; kw;Wk; R+hpa rf;jp 

gpuNahfq;fs; njhlh;ghd rh;tNjr khehL (28-30 Mb 2011)  
 ,aw;if cw;gj;jpfSk; mtw;wpd; Rfhjhu kw;Wk; tptrha gpuNahfq;fSk; - njhlh;ghd 

rh;tNjr epfo;T ( 3 – 8 Ig;grp 2011)  
 kj;jpa khfhz jkpo; ghlrhiy MrphpaUf;fhd kz;zpay; gapw;rpg;gl;liw (15 

fhh;j;jpif 2011)  
 fk;nghy tya A/L tpQ;Qhd khzth;fSf;fhd gapw;rpg;gl;liw (23 fhh;j;jpif )  
 ,yq;ifapd; nghUshjhuk;> R+oiy Nkd;ikg;gLj;Jtjpy; Ez;Zaphpay; cuq;fspd; 

tpidj;jpwdhd ghtid (19 khh;fop 2011)  
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kz;zpay; gapw;rpg;gl;liwapy; - G.C.E (O/L) Mrphpah;. 
   
 

Nrhyh; Mrpah 2011 rh;tNjr Muhl;rp khehL (25 -30 Mb 2011) 
 

Nguhrphpah; M.A.K.L jp];]ehaf;f xLq;fy; jpzpTg; ngsjpfKk; jpz;k epiy 
,urhazKk;nraw;wpl;lk; fz;b. 

 
2011y; eilngw;w Kf;fpa epfo;thf IFS ,y; Mb 28 njhlf;fk; 30k; jpfjpfspy; eilngw;w 
Nrhyh; Mrpah 2011 rh;tNjr Muhl;rp khehL mike;jpUe;jJ. ,k;khehlhdJ IFS ,d; xUq;fy; 
jpzpTg;ngsjpf Ma;Tf; FOtpdhy; Njrpa tpQ;Qhd epjpaj;jpd; mDruidAld; 
xOq;FgLj;jg;gl;bUe;jJ. Nguhrphpah; yf;];kd; jp]hehaf;f kw;Wk; Nguhrphpah; nwhfhd; 
tPuR+hpa MfpNahh; xOq;fikg;Gf;FOtpd; ,ize;j jiyth;fshfTk; fyhepjp nwhfhd; 
NrdhjPu nrayhsh; kw;Wk; nghUshsuhfTk; ,Ue;jdh; xOq;FgLj;Jk; FOtpd; Vida 
mq;fj;jth;fs; gpd;tUkhW Nguhrphpah; I.M jh;kjhr (UK) Nguhrphpah; yypj; n[arpq;f (IFS) 
fyhepjp ruj; mgath;j;jd (NSF) fyhepjp nwhfhd; NrdhjPu (IFS/OUSL) kw;Wk; fyhepjp 
Fkhhp jpyful;z (IFS) vy;yh xOq;FgLj;jy;fSk; IFS gzpg;ghsh; Nguhrphpah; C.B 
jp];]ehaf;fhtpd; topfhl;lypd; fPo; Nkw;nfhs;sg;gl;ld. rfy Muhl;rp cjtpahsh;fSk; 
cw;rhfj;Jld; ,e;epfo;it xOq;FgLj;Jjypy; gq;Fgw;wpapUe;jdh;.  
 
tpQ;Qhd kw;Wk; njhopy;El;g mikr;rpd; nrayhsh; jpUkjp lhuh tp[ajpyf gpujk mjpjpahf 
fye;J nfhz;L 28 Mb 2011 md;W epfo;it itgthPjpahf Muk;gpj;J itj;jhh;. Muk;g 
tpohtpy; ,q;fpyhe;jpd; Sheffield halam gy;fiyf;fof Nguhrphpah; I.M jh;kjhr fye;Jnfhz;L 
“R+hparf;jp ghtid %yk; tWik xopg;G” vDk; jiyg;gpd; rpwg;G tphpTiu epfo;j;jpapUe;jhh;. 
,k; %d;W khehl;by; 11 ehLfis gpujpepjpg;gLj;Jk; (ag;ghd;, UAE, kNyrpah, ,e;jpah, UK, 

USA, RtPld;, Turkey, njd;nfhhpah, GWiz, ,yq;if) 90 Ma;T tpQ;Qhdpfs; 
gq;Fgw;wpapUe;jdh;. ,th;fspy; 26 Ngh; fly; fle;j ehLfis Nrh;e;jth;fs; khehl;by; 
njhlh;fs; 346 gf;fj;jpy; xU Gj;jfkhf mr;rpl;L gjpT nra;jpUe;j midj;J 
gq;Fgw;Wdh;fSf;Fk; Kjy;ehspy; ,ytrkhf toq;fg;gl;bUe;jJ. ,q;F cs;thq;fg;gl;bUe;j 
Ma;Tg;gphpTfshtd nkd;gly R+hpafyq;fs; (CdTe,CIS, NtW 111-V nkd;glyq;fs;,GaAs, 
Fthz;lk; Gs;sp (U2O) rhaj;jhy; czh;tpf;fg;gl;l kw;Wk; NtW PEC R+hpa fyq;fs; 
rpypf;fd; R+hpafyq;fs;> R+hpa fyj;njhFjp kw;Wk; R+hpa rf;jpg;gpuNahfk;.  
 
,k;khehl;bd; %d;whk; ehs; APSL ,dhy; “epiyNgwhd mgptpUj;jpf;F kPsg;Gjpg;gpf;ff; $ba 
rf;fp” vDk; jiyg;gpy; gphpj;jhdpahtpd; ,yq;if njhopy;rhh; ty;Yzh;fs; rq;fk; elhj;jpa 
mfpy ,yq;if hPjpahd fl;Liwg; Nghl;bapy; ntw;wpngw;w ghlrhiy khzth;fSf;fhd ghprpy; 
toq;Fk; epfo;T ,lk;ngw;wJ.  
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,aw;if cw;gj;jpfs; kw;Wk; mtw;wpd; Rfhjhu kw;Wk; tptrha hPjpahd gpuNafk; 
njhlh;ghd rh;tNjr Ma;tuq;F. ( NPAHA 2011) 

 
Nguhrphpah; N.S Fkhh; Nguhrphpah; U.L.B n[arpq;f ,aw;if cw;gj;jp nraw;wpl;lk; IFS fz;b  
  

NPAHA 2011 MdJ Ig;grp 3 njhlf;fk; 8 tiu fz;bapYs;s IFS epWtdj;jpy; eilngw;w 
,t; Ma;tuq;fhdJ AFASS mgphpf;fh Mrpah njd; mnkhpf;fh toq;fg;gl;l epjpapDlhf 
,urhaz MAjq;fis jLf;Fk; epWtdk; (OPCW) kw;Wk; UNESCO vd;gtw;why; epjpaspg;G 
nra;ag;gl;bUe;jJ. fly;fle;j ehLfspypUe;J 27 tsthsh;fSk; ,yq;ifapd; 71 
tsthsh;fs;/gq;Fgw;Wdh;fSk; Ma;tuq;fpy; gpurd;dkhfpapUe;jd. 
  
Muk;g epfo;tpy; fye;J nfhz;l (Ig;grp 3 2011) rh;tNjr ehza $l;Lj;jhgdj;jpd; rpNu~;l 
mikr;rh; kjpg;gpw;Fhpa fyhepjp ruj; mKDfk Njrpa mgptpUj;jpapy; Muhl;rpfspd; 
Kf;fpaj;Jtk; gw;wp mOj;jkhf $wpapUe;jhh;. Kf;fpa vz;zf;fUthd ,aw;if cw;gj;jp 
,urhadk; kw;Wk; cah;fy;tpapd; rpy rhjidfs; vDk; jiyg;gpy; Nguhrphpah; mj;jh – ch; - 
uFkhd; (COMSTECH gzpg;ghsh; ehafk; rh;tNjr ,urhaz kw;Wk; caphpay; tpQ;Qhd 
epiya epWTdh; fur;rp gy;fiyf;fof xa;Tepiy tphpTiuahsh;) ciuahw;wpapUe;jhh;. 
   
mth; Njrpa mgptpUj;jp ,yf;Ffis miltjpy; cah;fy;tp kw;Wk; Muhl;rp vd;gtw;wpd; 
Kf;fpak; njhlh;ghf ghfp];jhd; kw;Wk; NtW mgptpUj;jpaile;J tUk; ehLfis 
cjhuzg;gLj;jp Rl;bf;fhl;bapUe;jhh;. fyhepjp Kghuf; (,yq;if) Nguhrphpah; A.A.L Fzjpyf 
(USA) fyhepjp J.M Rao (,e;jpah) Nguhrphpah; M.,f;ghy; (ghfp];jhd;) Nguhrphpah; Y. 
G[pNkhl;NlhNty; (,j;jhyp) Nguhrphpah; A. ngfpl; (vfpg;J) Nguhrphpah; V. Fkhh; (,yq;if) 
Nguhrphpah; L. Nkh;ypdp (,j;jhyp) MfpNahh; Plenary tphpTiufis epfo;j;jpapUe;jdh. Plenary 
tphpTiufs; miof;fg;gl;l tphpTiufs; gq;Fgw;wpa Ma;twpf;iffs; kw;Wk; Rtnuhl;bfs; 
Nghd;wd kpfTk; juKiladthf ,Ue;jd Ig;grp 3k; jpfjp khiyapy; IFS gzpg;ghshpdhy; 
xU tuNtw;G tpUe;Jgrhuk; xOq;FgLj;jg;gl;bUe;jJ. ntspf;fs gazj;jpd; xU gFjpahf 
NjapiyapYs;s cs;slf;fq;fspd; ,urhadk; njhlh;ghd xU njhopy;El;g gFjpahdJ 
Njapiy Muhl;rp epiyaj;jpy; (TRI) xOq;Fnra;ag;gl;bUe;jJ. (Ig;grp 05 2011) Ma;tuq;fpd; 
,uhg;Nghrd tpUe;Jgrhuk; Ig;grp 6k; jpfjp gpw;gfy; rhah rpw;whly; tpUe;jpdh; tpLjpapy; 
eilngw;wJ. ,jpy; tpNrlkhf miof;fg;gl;lth;fs; gq;Fgw;wp Rthu];akhf khiyg;nghOij 
fopj;jdh;. njhopy;El;g gphpT Ma;tuq;fpd; gpw;ghL FOf; fye;Jiuahly; xd;W Ig;grp 7k; 
jpfjp eilngw;W gpujhd mDruidahsh;fSf;F (OPCW&UNESCO) w;F toq;Ftjw;fhf 
FOf;fye;Jiuahly;fspd; tphpthd rpghhpRfs; jahhpf;fg;gl;ld. Ig;grp 8y; Ma;tuq;fpd; 
Rw;Wyh xd;W gq;F gw;WdUf;fhf nghyeWitapy; xOq;F nra;ag;gl;bUe;jJ. ,t; 
Ma;Tf;fUj;juq;F kpfTk; ,ilj;njlh;Gfis Vw;gLj;jpa epfo;thf ,Ue;jJld; rpy ,ize;j 
Ma;T njhlh;GfisAk; Ma;Tf;FOf;fspilNa Vw;gLj;jpapUe;jJld; Ma;tuq;fpy; 
cs;thq;fg;gl;l rfy Ma;Tg;gFjpfspSk; xU kpfg;gpuNahrdkhd mwpit ngw;Wf;nfhs;sf; 
$ba tifapYk; mike;jpUe;jJ.  
 
 
,yq;if ngWshjhuk; kw;Wk; R+oypy; Nkk;ghl;bw;fhf tpidj;jpwDila Ez;Zaphpay; 

caph; cuq;fspd; ghtid njhlh;gpy; KjyhtJ gapw;rpg;gl;liw 
(19 khh;fop 2011 IFS fz;b) 

 
Nguhrphpah; G. nrdtpuj;d Ez;Zaphpay; caph;j; njhopy;El;g nraw;wpl;lk;. IFS fz;b. 

  
,r;nraw;wpl;lkhdJ mT];Nuypahtpd; rpl;zp gy;fiyf;fofk; kw;wk; IFS ,d; Ez;Zaph; 
njhopy;El;gtpay; myF (MBU) vd;gtw;wpd; $l;LKaw;rpAlDk; Aus AID ,d; nghJ 
epWtdq;fspd; ,izg;G nraw;wpl;lj;jpd; (PSLP) epjpmspg;GlDk; eilngw;W tUfpwJ. 
,r;nraw;wpl;lj;jpd; fhyk; Mb 2011 njhlf;fk; rpj;jpiu 2014 tiuahFk;. ,r;nraw;wpl;lj;jpd; 
Nehf;fk; caphpay; gly caph; cuq;fs; Nghd;W Gjpa Ez;Zaphpay; caphpay; cuq;fspd; 
ghtidia tptrhak; kw;Wk; ngUe;Njhl;lq;fspy; Ma;thsh;fs; kw;Wk; tptrhapfspd; 
gq;Fgw;WjYld; gapw;rpg;gl;liw %ykhf gpugy;ag;gLj;jyhFk;. ,k;Kaw;rpahdJ tptrhapfspd; 
cs;sPLfSf;Fhpa nrytPdq;fis Fiwg;gjw;Fk; cw;gj;jpia mjpfhpj;J tUkhdj;ij $l;lf; 
$l;baJkhd Gjpa njhopy;El;gj;ij gue;jstpy; fpilf;fr; nra;af; $ba epiyf;F 
,l;Lr;nry;Yk; vd vjph;ghh;f;fg;gLfpwJ. ,jid miltjw;F A+hpah ngh];Ngw; kw;Wk; 
nghl;lh]; Nghd;w mNrjd cuq;fspd; Njitia gpujpaPL nra;af;$ba mstpy; 
tpidj;jpuDila caphpay; cuq;fspd; nraw;wpudhdJ mtw;wpd; juj;ij kPsha;T nra;tjd; 



259 
 

%yk; Ngzg;gl KbAk; ,r;nraw;wpl;lj;jpd; kpf Kf;fpa ,yF njhopy;El;g kw;Wk; tphpthf;fy; 
gphpit nre;jth;fSf;F ,yq;ifapy; BFBFs fSf;fhd juf;fl;Lg;ghL Kiwfs; njhlh;ghd 
gapw;rpfis mKy;gLj;JtjhFk;. 2014Mk; Mz;L mjhtJ ,t; gapw;rpg;gl;liwapd; epiwtpy; 
jw;NghJ ,yq;ifapy; ,y;yhj jiyrpwe;j Nky;epiy Mdhy; ghtidf;F cfe;j Nyrhd 
Ez;Zaphpay; caph; njhopEl;g juf; fl;Lg;ghl;L Kiwfs; fhzg;gLk; vd ek;gg;gLfpwJ. 
  
,r; nraw;wpl;lj;jpd; KjyhtJ gapw;rpg;gl;liwf;fhf ,yq;ifapd; gy;fiof;fofq;fs; kw;Wk; 
Ma;T epWtdq;fis gpujpepjpg; gLj;Jk; Fwpg;gpl;lsthd gq;F gw;Wdh;fs; Vw;fdNt njhpT 
nra;ag;gl;Ls;sdh;. 
 
gapw;rpg;gl;liwapd; njhFg;G Fwpg;G  
 
,g; gapw;rpg;gl;liwahdJ KO ,yq;ifiaAk; gpujpepjpg;gLj;Jk; 60 NgUila 
gq;Fgw;WjYld; ntw;wpfukhf epiwT nra;ag;gl;lJ. gq;Fgw;wpath;fs; #oy; njhFjp 
eilKiwfs; kw;Wk; #oy; njhFjpfspd; epiyNgwhd jd;ikapy; gapw;rpg;gl;liwapy; 
mwpKfg;gLj;jg;gl;l caph; gly caph; cuq;fspd; (BFBFs) ghtidapd; gq;F njhlh;gpy; 
kpfTk; njspthfTk; Mh;tkhfTk; ,Ue;jdh;. gq;Fgw;wpath;fs; BFBFs kw;Wk; Vida caphpay; 
cuq;fspd; juf;fl;Lg;ghl;by; ghtpf;ff; $ba mbg;gil Ez;Zaphpay; Kiwfs; Njhlh;gpy; 
gapw;rp toq;fg;gl;lJ. mj;Jld; gq;Fgw;wpath;fs; vjph;fhyj;jpy; IFS cld; ,ize;J Ma;Tr; 
nraw;ghLfis Nkw;nfhs;sTk; Mh;tkhf ,Ue;jdh;. 
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,r;nraw;wpl;lj;jpy; ,uz;lhtJ gapw;rpg;gl;liw 2012 Mk; Mz;L Mtzp-Gul;lhjp khjq;fspy; 
eilngwTs;sJ. mj;Jld; ,jpy; (BFBFs) kw;Wk; Vida cuq;ffspd; juf; fl;Lg;ghl;by; 
ghtpf;f$ba %yf; $w;W Ez;Zaphpay; Kiwfs; njhlh;ghf ftdk; nrYj;jg;glTs;sJ. 
,ilg;gl;l fhyg;gFjpapy; BFBFs ,d; ghtidia gpugyg;gLj;Jk; Nehf;Fld; BFBFs ,dhy; 
Vw;gLj;jg;gLk; ed;ikahd tpisTfis tpsq;fg;gLj;Jtjw;fhf ntt;NtW gaph;fSf;fhd 
fsepiy tphpthf;fy; gapw;rpg;gl;liwfs; elhj;jg;gLk; tphpthf;fy; gapw;rpg;gl;liw eilngWk; 
gpuNjrq;fis nghWj;J mq;Fs;s tptrhapfs; kw;Wk;     tphpthf;fy; mYtyh;fs; MfpNahh; 
gapw;rpg;gl;liwf;F miof;fg;gLthh;fs;. 
 
 
 

 
 
,yq;if ngWshjhuk; kw;Wk; R+oypy; Nkk;ghl;bw;fhf tpidj;jpwDila Ez;Zaphpay; caph; 

cuq;fspd; ghtid njhlh;gpy; KjyhtJ gapw;rpg;gl;liw 
 
 
 
 nghJ tphpTiufs;  
 
,e;j Mz;L %d;W nghJ tphpTiufs; elhj;jg;gl;ld. 
 
08 Mdp 2011  tpQ;Qhd Ma;Tfspd; newpKiwfs;. 
   Nguhrphpah; M.A.K.L jp]hehaf;f (Ma;Tg; Nguhrphpah;/ IFS) 
  
30 gq;Fdp 2011  tpQ;Qhd nghUspaYk; cz;ikj; jd;ikAk;. 
   Nguhrphpah; mrphp eheafhu (Ma;Tg; Nguhrphpah;/IFS) 
 
14 Gul;lhjp 2011 “vy;yhKk; nfhs;if Id;];Bd; fdT” 
   fyhepjp N.D Rgrpq;f (Ma;thsh;/IFS) 
 
 tpNrl tphpTiufs;  
 
%d;W tpNrltphpTiufs; ,e;j Mz;L eilngw;wd. 
 
05 ij 2011  Confronting Emerging njhw;W Neha;fs; 

Nguhrphpah; rphpahy; khypf; gPhP]; (Ez;Zaphpay; Nguhrphpah; kw;Wk; 
nfhq;nfhq;     gy;fiyf;fof     kUj;Jt tpQ;Qhd Nguhrphpah.; 
 

07 khrp 2011  tdq;fspy; Vw;gLk; Fog;gq;fSk; mtw;wpd; kPsikg;Gk;”  
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  gpuhz;rp]; Q.gphpahNy (R+oypay; rpNu~;l tpupTiuahsh; kd;nr];uh; 
nkw;NwhNgh ypw;wd; gy;fiyf;fofk; UK)  

 
10 Mtzp 2011 “(Xf;fpl;NlrpNa FLk;gk;) nghypuhrahtpy; Mgphpf;f jdpj;JtKk; mad 

kz;l gutYk;”  
  fyhepjp Nuh]; rhKtyP (njhFjp kw;;Wk; $h;g;Gj;jhtuTah; Jis 

tpad;dh gy;fiyf;fofk; x];jphpah) 
 
Ma;Tf; $lÊlq;fs; 

 
03 itfhrp 2011 ,yq;ifapd; nlq;F guk;gypy; fhyepiy kw;Wk; r%f nghUshjhu 

fhuzq;fspd; jhf;fk;”  
  M.kjdhaf;f (Ma;T cjtpahsh;/IFS) 
 
25 itfhrp 2011 “ney;ypw;fhd caphpay; glycaph; cuk;” 

  N.tPuhuj;d (Ma;T cjtpahsh;/IFS) 
 
01 Mdp 2011 “,yq;ifapd; nghJthd nld;Nuhgpak; kw;Wk; gy;Nghgpyk; 

(xf;fpNlrpNa)vd;gtw;wpd; Nky;  
  H. re;jkhyp (Ma;T cjtpahsh; / IFS) 
 
06 Mb 2011  \\%is fzzp ,ilKfj;jpy; mk;G mirit mtjhdpj;jy; fle;j 

jw;Nghija kw;Wk; vjph;fhy‟‟  
  (rkPj; rfhg; (f)) (Ma;T cjtpahsh;/IFS) 
  
07 Gul;lhjp 2011 Nrhsj;jhtuj;jpw;fhd caph;g;gly caph; cuq;fs; 
   U.V.A Gj;jpf  
 
17 Ig;grp 2011   \\kf;NdNuhnuYhwpf; kw;Wk; Vida njhopy;El;gq;fis ghtpj;J Gtp 

ntg;g tsq;fis tiuTgLj;jy;.  
  N.R+hpahuhr;rp 
  
16 fhh;j;jpif 2011 \\,yq;ifapd; rad; gf;hPwpahf;fspd; gy;tifik kw;Wk; mtw;wpd; eQ;R 

cw;gj;jpj;jpwd; vd;gtw;iw %yf;$w;W ,ay;GgLj;jy;. 
R.P tzpfJq;f.  
 

30 fhh;j;jpif 2011 „,yq;ifapd; ePh;epiyfspy; fhzg;gLk; rpypd;NuhNg nkhg;rp]; 
(Cylindruspermopsis) ,dq;fis milahsk; fhZjYk; %iyf;$w;W 
hPjpahf tifg;gLj;jYk;.  
H.M. ypad;Nf  
 

 
 fy;tp rhh; tphpTiufs;  

 
1. tpQ;Qhd jpdk; tp[a fy;Yhhp – khj;jis (04 fhh;j;jpif 2011) fyhepjp Fkhhp 

jpyful;z eNdh njhopy;El;gk; njhlh;ghd tphpTiu xd;iw epfo;j;jpdhh;. 
  

2. uhFyh fy;Yhhp – tpQ;Qhd jpdk; - fz;b (09 fhh;j;jpif 2011) Nguhrphpah; yypj; 
n[arpq;f mth;fshy; ,aw;if cw;gj;jpfspd; ,urhazk; njhlh;ghd tphpTiu 
eilngw;wJ.  

 
3. fyhepjp Fkhhp jpyful;z (,izg;ghsh;/tpQ;Qhd guk;gy; myF IFS) mth;fspdhy; eNdh 

tpQ;Qhdk; njhlh;ghd tpN~l tphpTiu xd;W elhj;jg;gl;lJ.  tpsf;fkspj;jyhdJ jpU 
S. xgjh (rpNu~;l njhopy; El;g mYtyfh; /IFS) jpU T.B epky;rpwp (Ma;T 
cjtpahsh;/IFS) jpU N.B R+hpauhr;rp (Ma;T cjtpahsh;) MfpNahuhy; Nkw;nfhs;sg;gl;lJ. 
(15 fhh;j;jpif 2011)  
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 Ma;T $lj;jpw;fhd tUiffs ;  
 
uh[ul;l gy;fiyf;fof tptrha gPlk; (11 gq;Fdp 2011) kz; Ez;Zaphpay; njhlh;gpy; 
Nguhrphpah; fhkpdp nrdtpuj;dtpdhy; tpN~l tphpTiu elhj;jg;gl;lJ.  
 
gpd;tUk; ghlrhiyfSf;fhd Ma;T $l tUiffsÊ xOq;F nra;ag;gl;bUe;jJ; 
.  

1. kpDthd;nfhl ehyhe;j Mz;fs; fy;Yhhp kpDthd; nfhl (04 itfhrp 2011)  
2. fz;b jphpj;Jtf;fy;Yhhp khzth;fSf;fhd ,uz;L ehs; Ma;T $l tUif xOq;F 

nra;ag;gl;lJ. (22&29 Mdp 2011)  
3. fyfh gftjp tpj;jpahyak; (12 Mb 2011) 
4. al;ltj;j tPuguhf;fpuk kj;jpa fy;Yhhp> (18 Mb 2011) 

 
,aw;if tpQ;Qhdj;jpy; gFg;gha;T njhopy;El;gq;fs; njhlh;ghd ,uz;L ehs; gapw;rpahdJ 
uhIul;l gy;fiyf;fof gpuNahf tpQ;Qhd gPl khzth;fSf;fhf xOq;F nra;ag;gl;bUe;jJ. 
 
 fz;fhl;rpfs; 
 

“lal fpUy” fz;fhl;rp 
Gj;jstpy; 2011k; Mz;L khrp 4-10tiu eilngw;w “lalfpUy”fz;fhl;rpapy; 
gq;Fgw;wpapUe;Njhk;. 
 
 ghlrhiy tpQ;Qhd epfo;r;rp jpl;lk; (SSP) 12-15 khh;fop 2011 
 
ghlrhiy tpQ;Qhd epfo;r;rp jpl;lkhdJ ,sk; re;jjpapdhpilNa tpQ;Qhdj;ij gug;Gk; 
Nehf;Fld; Mz;LNjhWk; elhj;jg;gLk; kpf Kf;fpa epfo;thFk; ,r;nraw;ghl;bd; Kf;fpa 
,yf;F ,sk; khzth;fis tpQ;Qhd vy;iyfspw;F ntspf;nfhzUjy; kw;Wk; vt;thW 
tpQ;Qhdk; cz;ikapy; ghtpf;fg;gLfpwJ vd;gjw;fhd Fwpg;ig toq;FtJkhFk; 
,r;nraw;jpl;lj;jpd; %yk; khzth;fs; xU fl;LfÊNfhg;gw;w #oypy; ntt;NtW gl;l ,d> 
nghUshjhu> fyhr;rhu gpd;zzpAila khzth;fis re;jpf;fTk; ,ize;J nraw;glTk; 
$bajhf ,Ug;gJ NkYnkhU mD$ykhFk;. 
 
SSP MdJ 1987k; Mz;bypUe;J njhlh; epfo;thf ,lk; ngw;W tUfpwJ ,Jtiu ,jpy; 2607 
khzth;fs; gq;Fgw;wpAs;sdh;. ,e;j Mz;L KO ,yq;ifapYkpUe;J ghlrhiy tpQ;Qhd 
epfo;tpw;fhf 108 khzth;fs; gq;Fgw;wpapUe;jdh; GCE (rhjuz juk;) ghPl;irapy; mjprpwe;j 
ngWNgw;iw ngw;w khzth;fs; gq;Fgw;wpapUe;jdh;. ,e;j Mz;L epyk;Ng eph;kpd; rf;jp 
epiyak; kw;Wk; nfhj;kiy mizf;fl;L vd;gtw;wpw;fhd Nkyjpfkhf xU fy;tpr;Rw;Wyh 
xOq;F nra;ag;gl;bUe;jJ. 
 
 ehlshtpahPjpapy; ghlrhiy Mrphpah;fs; khzth;fSf;fhd eNdh tpQ;Qhdk; njhlh;ghd 

Nghl;b. 
 

,g; Nghl;bf;fhd tpUJ toq;Fk; epfo;thdJ Ig;grp 31 2011 md;W eilngw;wJ. ,yq;if 
G+uhfTkpUe;J 40 ntw;wpahsh;fs; njhpT nra;ag;gl;bUe;jdh;. jkpo; kw;Wk; rpq;fs nkhop 
%y Mrphpah;fs; kw;Wk; khzth;fs; ,e;epfo;tpy; jpwikahf nrayhw;wpapUe;jdh;. 

 
NtW epfo;Tfs; 
 

 IFS MdJ jdJ gr;ir tPl;L Ma;T$l Muk;g tpohTld; ,ize;jjhf Nguhrphpah; S.A 
FyR+hpatpd; Felicitation ceremony IAk; xOq;F gLj;jpapUe;jJ (11 fhh;j;jpif 2011) 

 
 gpiwNkw; caphpay; Ma;Tf;FOthdJ nghyeWitapy; fw;ifapd; NghJ ngwg;gl;l jkJ 

tpQ;Qhd fz;Lgpbg;Gfis  ghtpj;J cyfshtpahPjpapy; kf;fis ,aw;if ghJfhj;jy; 
njhlh;ghd mwpT+l;Ljy; tpopg;gilar; nra;jy; Nehf;Fld; xU Mtzg;glk; 
gpwg;gpf;fg;gl;lJ. (,yq;if gpiwNkw;Wfis mbg;gilahf nfhz;L) cah; kl;l 
njhiyf;fhl;rp miythpirfspDhlhf (b];fthp> BBC, ,aw;if cyfk;) xspgug;G 
nra;ag;gl;lJ. 2011y; Gjpa jahhpg;gpw;fhd fUj;jhly;fs; ,lk;ngw;WtUfpd;wd. 
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tpQ;Qhd guk;gy; myF – rpy nraw;ghLfs; 
 
 

 
 
ghlrhiy tpQ;Qhd nraw;jpl;lj;jpy;  SDU tpdhy; cUthf;fg;gl;l tpQ;Qhd 

cgfuzq;fis mtjhdpf;fpd;wdh   
 
 
 

 
 

“eNdh Nyhtpd; etNyhtl” ehlshtpa Nghl;bapd; ghprspg;G epfo;tpy; “kDNyhtpd; 
eNdhNyhtl;” ehlfk;. 
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11. Ehyfk; 
 

IFS EhyfkhdJ 1985 Mz;L eyd; tpUk;gpahd Nguhrpupah; rpwpy; nghd;dk;ngUk kw;Wk; 
Mrpa epjpak; vd;gtw;wpdhy; md;gspg;G nra;ag;gl;l rpwpastpyhd Gj;jf Nrfhpg;Gld; 
Muk;gpf;fg;gl;lJ. md;wpypUe;J ,d;Wtiu Nrfhpf;fg;gl;l caphpay; ngsjpftpay; fzpj> 
tpQ;Qhdk; kw;Wk; jj;Jtk; tuyhW mbg;gil tpQ;Qhd ifNaLfs; jdpahd xd;iwg;gw;wpa 
Gj;jfk; jpUj;jpaikf;fg;gl;l ntspaPLfs; vd;gd cs;slq;fpa 6160 w;F Nkw;gl;l Gj;jfq;fs; 
Ma;T khzth;fs; Ma;T mYtyh;fs; gl;lg;gbg;ig Nkw;nfhs;Sk; khzth;fs; kw;Wk; 
tUifahsh;fSf;F crhj;Jizf;Fhpa %ykhf tpsq;FfpwJ. vkJ kpfg;gioa Nrfhpg;ghf 
ypadhNlhlhtpd;rpapdhy; vOjg;gl;L 1898k; Mz;L ntspaplg;gl;l ,uz;L Gj;jfq;fis 
Fwpg;gplyhk;. 
 

 
 
Ma;T mYtyh;fspd; rpghhpRld; Gj;jfq;fs; njhlh;r;rpahf NrfhpfÊfgÊglÊLtUfpdÊwd ,eÊj 
MzÊLkÊ jp];] R. N`uj; kw;Wk; Nguhrphpah; S.A FyR+hpatpdhy; md;gspg;G nra;ag;gl;l 132 
ngWkjpahd Gj;jfq;fs; Nrh;f;fg;gl;Ls;sd. 
 

 

IFS Ehyfj;jpd; jw;Nghja Nrfhpg;Gfs;. 
 
 
Nrfhpg;Gfs; 2011ij –khh;fop tiu   31khh;fop2011y; nkhj;jkhf
 ,izf;fg;gl;lit   cs;sit 

    
Gj;jfq;fs;    315     6218 
Ma;Tf;fl;Liufs;   1     95 
,W ntl;Lf;fs;    61      354 
mwpf;iffs;     28     484 
Subscription to journal   12     - 
kPs gjpf;fg;gl;l    14      - 
ghpkhw;wf; $ba Journals   15     702  
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IFS E}yfj;jpd; Fwpf;NfhshdJ Muhl;rp mYty;fs;> khztHfs; Nghd;Nwhiu mtHfSila 
Ma;Tf;Fj; Njitahd tuyhw;Wj; jfty;fis ngw;Wf; nfhs;tjw;F Jiz nra;jy; 
vd;gjhFk;. ,J E}yfq;fspilapyhd flDjtpfs;> ,Uf;Fk; Gj;jfq;fs; kw;Wk; 
Ma;Tg;gj;jphpiffs; xOq;fikj;jy;> Mtztoq;Fif> tsj;ijg;gfpUjy;> jfty; vr;rhpf;if 
Nrit kw;Wk; tiyg;gpd;diy mbg;gilahf nfhz;l ,yj;jpudpay; Ma;Tg;gf;fq;fs; kw;Wk; 
Fwpg;Gf;fs; vd;gtw;iw Nrfhpj;jy; vd;gtw;wpd; %yk; trjpahf;fg;gl;Ls;sJ. 
 
Gj;jfq;fSk; Ma;Tg;gj;jpiffSk; “WINISIS” vDk; jfty; mbg;gilapy; Fwpf;fg;gl;Ls;sd. 
,it rpy FqpaPl;Lr; nrhw;fs; ghtpj;J ,yFthf fz;L gpbf;fg;glf;$bajhTk; ngw;Wf; 
nfhs;sf;$bajhfTk; ,Uf;fpwJ. E}yfkhdJ nraw;jpl; mYty;fis njhopy; Kiw hPjpahd 
rq;fq;fspy; mq;fj;Jtk; ngWjy; kw;Wk; gjpT nra;jy; vd;gtw;wpw;F Jiz GhpfpwJ ,jd; 
%yk; mYtyf mq;fj;jtHfs; “xz; iyd;” %yk; Ma;Tg;gj;jphpiffs; milaKbAk;. 
E}yfj;jpy; fhzg;gLk; Kd;dzpahd gy; njhFg;G gj;jphpiffshd “,aw;if tpQ;Qhdk;”> 
“Gjpa tpQ;Qhdk;” Nghd;wtwit ntt;NtWgl;l JiwfspYs;s kpfTk; etPd jfty;fis 
toq;Ffpd;wd. Gjpf;fg;gl;l my;yJ / mr;rplg;gl;l jfty;fSf;fg;ghy;> CDs> xspehlhf;fs; 
(videos)> tiuglq;fs; (Maps), ,yj;jpudpay; Mtzq;fs; vd;gdTk; Nrfhpf;fg;gl;Ls;sd. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

fle;j rpy Mz;Lfspy; Ehyfj;jpw;fhd tuTnryT xJf;fPLfs; 
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12. tuT nryT jpl;l mwpf;if  
 
nkhj;j Mz;Lr; nrytPdk; (Rs’000) 
 
      2007        2008         2009 2010    2011 
kPz;nlOk;  nrytpdkË     

 jdpg;gl;l Emoluments 49,441   56,107     48,826        51,945    64,72 

 Nghf;Ftuj;J nrytpdk; 244       591         338   570    531 

 toq;Fiffs;   5,247    5,355       7,822 6,763 7,484 

NgZjy; nryT  3,617    4,165       6,035 5,063    5,454 

xg;ge;jNritfs;  7,727     11,618       6,043 9,817  12,488 

NtW nryTfs; 2,434    237 6,992 2,509 4,042 
 
     
%yjdk;  %yjd nryTfs; 7,058 1,344        11,216         15,123  29,731 
  
 
ntspg;Gw epjp; Gw epjp      4,328 2,893        536   2,996       9,752 
toq;Fiffs;  toq;Fiffs;  
 
 
nkhj;jk;   80,096       82,310       87,808      94,786 134,205 
 
 
 
 
 
 

 
 

fle;j 5 Mz;Lfspy; nkhj;j Mz;Lr; nrytpdk; (&gh) 
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13. IFS Copah; tpguk; 2011 
 

13.1 Gjpjhf ,idf;fg;gl;lth;fs;;  
 
gpd;tUk; Copah;fs; 2011k; Mz;Lfspy; IFS f;F cs;thq;fg;gl;bUe;jdh;. 
  
1. Nguhrphpah; jprhehaf;f   -  Ma;Tg;Nguhrphpah;  
2. fyhepjp tpadNf.R     -  Ma;thsh;  
3. fyhepjp ehdaf;fhu K.G.N  -  Ma;thsh;  
4. Nguhrphpah; tPuR+hpa S.V.R  - Ma;Tg; Nguhrphpah;  
5. Nguhrphpah; fhPk; M.A   -  tUif Ma;Tg; Nguhrphpah;  
6. [auj;jpd S.L    - cjtp Ma;thsh; juk; 11 
7. [ajpyf H.A.P.P.B   -  cjtp Ma;thsh; juk; 11 
8. Fjph;fhkehjd; M    -  cjtp Ma;thsh; 
9. ehdf G.D.A   -  cjtp Ma;thsh; 
10. &grpq;f W.N.S.    -  cjtp Ma;thsh; 
11. ngNuuh O.S    -  cjtp Ma;thsh; 
12. tPuNrfu D.K    -  cjtp Ma;thsh; 
13. jauj;jpd E.C.B    - Kfhikj;Jt cjtpahsh; juk; 111 
14. tpehdNf M.P    - fzf;fpay; mYtyfh;  
 
 
13.2. rh;tNjr Njrpa Ma;Tf;FOf;fs;  
 
Nguhrphpah; M.A.K.L jprhehaf;f – mbg;gilf; fw;iffs; epWtdj;jpd; Mizahsh; rigapd; 
mq;fj;jtuhf Nrit Mw;wpath;.  
 
Nguhrphpah; M.A.K.L jprhehaf;f – Nguhjid gy;fiyf;fof tpQ;Qhd gl;lg; gpd; gbg;gpw;fhd 
epWtdj;jpd; Kfhikahsh; rigapd; mq;fj;jtuhf Nritahw;wpath;.  
 
Nguhrphpah; M.A.K.L jprhehaf;f – Njrpa tpQ;Qhd epWtdj;jpy; mbg;gil tpQ;Qhdj;jpw;fhd 
Ma;Tf;FOtpd; jiytuhf Nritahw;wpath;.  
 
Nguhrphpah; M.A.K.L jprhehaf;f – Njrpa tpQ;Qhd epjpaj;jpd; rh;tNjr gq;fhspf; FOtpd; 
jiytuhf gzpahw;wpAs;shh;.  
 
Nguhrphpah; M.A.K.L jprhehaf;f Njrpa tpQ;Qhd epWtdj;jpd; cyf tpQ;Qhd 
jpwikrhypfs; FOtpd; mq;fj;jtuhfTk; “gr;ir rf;jp njhopy; El;gk;” gphptpd; jiytuhfTk; 
gzpahw;wpath; (13-15 khh;fop 2011)  
 
Nguhrphpah; M.A.K.L jprhehaf;f Nguhjidg; gy;fiyf;fofj;jpy; ghpe;Jiuf;fg;gl;l kdpj 
Neak; njhlh;ghd Nkw;gbg;G epWtdj;ij epWTtjw;fhd UGC apd; MNyhridf;FOtpd; 
mq;fj;jtuhf flikahw;wpAs;shh;.  
Njhopy;El;gk; kw;Wk; Muhr;rp mikg;gpdhy; ghuhSkd;wf;FOtpdhy; mq;fpfhpf;fg;gl;l “2011-
2015” tiuahd tpQ;Qhd njhopy;El;g Gjpa fz;Lgpbg;G je;jpNuhghak; vDk; nraw;wpl;lj;ij 
cUthf;Ftjw;F epakpf;fg;gl;l Njrpa mjpubg;gilapy; mq;fj;jtuhf nrayhw;wpAs;shh;.  
 
Nguhrphpah; N.S Fkhh; ,zf;f kjpg;gPl;bw;fhd ,yq;if jueph;za rigapd; (SLAB) rpwe;j 
Ma;T $l eilKiwfSf;fhd njhopy; El;g MNyhridf;FOtpd; mq;fj;jtuhf cs;shh;. 
  
Nguhrphpah; N.S Fkhh; ,yq;if cah; fy;tp mikr;rpd; 21k; Ew;whz;bd; cah; fy;tp 
gl;lNkw;gbg;G Muhl;rp nraw;wpl;lj;jpd; (HETC) juk; kw;Wk; Gjpa fz;Lgpbg;G 
epjptoq;Fifapd; (QIG) kPs;ghh;itahsh;.  
 
fyhepjp D.N kfd Muha;r;rp ,yq;if Nguhjidg; gy;fiyf;fof tpQ;Qhd 
gl;lg;gpd;gbg;Gf;fs; epWtdj;jpd; caph; ,urhaz kw;Wk; %yf;$w;W caphpay; fw;iff;fhd 
rigapd; cWg;gpduhf cs;shh;.  
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fyhepjp N.D Rgrpq;f gjtpepiyf; FO cWg;gpdh; - ,yq;if kz;zpay; rq;fk; ,yq;if 
kz;zpay; rq;fj;jpd; ntspaPl;Lj; njhlh; gj;jphpiffspd; gpujk gj;jpif Mrphpah; 
 
fyhepjp C.T.K jpyful;z tpQ;Qhdj;ij gpugyg;gLj;Jk; NSF Njrpa FOtpd; mq;fj;jth;;. 
  
fyhepjp M. tpjhdNf If;fpa mnkhpf;fhtpy; khh;fop 2011 ,y; eilngw;w AGU Fall 
$l;lj;jpd; NghJ mnkhpf;f Gtpg;ngsjpf xd;wpaj;jpd; rh;tNjr gq;F gw;Wjy; FOtpy; 
gzpahw;wpAs;shh;. 
 
fyhepjp M. tpjhdNf nfhhpahtpd; fq;nthd; Njrpa gy;fiyf;fofj;jpy; khh;fop 2011y; 
eilngw;w KjyhtJ rh;tNjr gNahfh; Ma;tuq;fpy; FO mq;fj;jtuhf nraw;gl 
miof;fg;gl;bUe;jhh;. 
  
Nguhrphpah; R. tPuR+hpa nfhOk;G eNdh njhopw;El;gj;jpd; Nky; Njrpa fz;zhb FOtpd; 
,iz mq;fj;jth; ,e;jpahtpd; Mrpa rf;jp epWtdj;jpd; MSzh; rig mq;fj;jth;  
Nguhjid uh[ul;il rg;gpuKth Cthnty;yr nkhul;Lt Mfpa gy;fiyf;fofq;fspd; 
tuTepiy Nguhrphpah;fs;.  
 
 
13.3  rh;tNjr /Njrpa nraykh;Tfs; /gapw;rp nraw;wpl;lq;fs; /gapw;rp tFg;Gf;fs; Mfpatw;wpy; 
Ma;T mYtyh;fspd; gq;fspg;G.  
 
1. J. mfpythrd; kw;Wk; W.M.K.T tp[auj;d MfpNahh; Nrhyh; Vrpah - 2011y; 

gq;Fgw;wpapUe;jdh; R+hpa rf;jp gjhh;j;jq;fs; R+hpa fyq;fs; kw;Wk; R+hpa rf;jp gpuNahfk; 
vd;gd njhlh;ghd rh;tNjr khehL IFS fz;b ,yq;if. 
 

2. J. mfpythrd; kw;Wk; W.M.K.T tp[auj;d MfpNahh; Nguhjidg;gy;fiyf;fof gl;l 
Nkw;gbg;G epWtdj;jpd; kpd; ,urhaz gapw;rpg;gl;liwapy; gq;F gw;wpapUe;jdh;. 

 
3. J. mfpythrd; 2011y; gq;fshNjrpd; lhf;fhtpy; ,lk; ngw;w epiyNgwhd mgptpUj;jpf;F 

tpQ;Qhdf;fy;tp vDk; rh;tNjr gapw;rpg;gl;liwapy; xU Ngr;rhsuhf fye;J nfhz;Ls;shh;. 
 
4. jpUkjp A.G.A.W moNfhyq;f kw;Wk; jpUkjp A.M.D.A rpwpth;j;jd (Muhr;rp cjtpahsh; ) 

MfpNahh; Mdp 14 – 16 2011y; ghf;fp];jhdpd; ,];yhkghj;jpYs;s COMSTECH jyik 
mYtyfj;jpy; ,lk;ngw;w “Combinatorial” ,uhrazj;jpd; etPd njhopy;El;gq;fs; vDk; 
gapw;rpg;gl;liwapy; gq;Fgw;;wpapUe;jdh;. 

 
5. Nguhrphpah; M.A.K.L jp];]hehaf;f Mdp 25 kw;Wk; Mb 1k; jpfjpfspy; rpq;fg;G+hpy; 

eilngw;w “cah; ju njhopy; El;gj;jpw;fhd nghUl;fs;” (ICMAT-2011) vDk; rh;tNjr 
khehl;by; gq;F gw;wp xU Ma;Tf;fl;Liuia tpsf;ff;fhl;rpf;Fl;gLj;jpAs;shh;. 

 
6. Nguhrphpah; M.A.K.L jp];]h ehaf;f ,ize;j Ma;T ntspaPl;L Ntiyfis epiwT 

nra;tjw;fhfTk; vjph;fhy ,iz Ma;Tfs; Fwpj;J fye;JiuahLtjw;fhfTk; 13-26 
fhh;j;jpif 2011y; R+tPldpd; Fl;ld;Nghf efhpYs;s fhh;y;Nk]; njhopy;El;g 
gy;fiyf;fofj;jpw;F tp[ak; Nkw;nfhz;Ls;shh;. 

 
7. K.M.D Fzjpyf> R.R uj;dhaf;f> S.A FyR+hpa> D.N fUzhul;z(2011) caph; vhpnghUis 

cw;gj;jp nra;tjw;fhf Ez;Zaphpay; caph;glyj;ij ghtpj;J nrYNyhrpd; caphpay; 
hPjpahd cilg;G tptrhak; kw;Wk; Rfhjhuj;Jiwfspy; ,aw;if cw;gj;jpfs; kw;Wk; 
mtw;wpd; gpuNahfq;fs; njhlh;ghd rh;tNjr Ma;tuq;F IFS fz;b 3-8 Ig;grp 2011. 

 
8. H.A.P.B.B n[ajpyf;f Nguhjidg;gy;fiyf;fofj;jpd; tptrha gPlj;jpy; Ig;grp 2011y; 

,lk;ngw;w ePh; njhopy;rhh; ty;Yzh;fs; jpd Ma;tuq;fpy; gq;Fgw;wpapUe;jdh;.  
 
9. H.A.P.B.B n[ajpyf;f (tPuf;nfhb G.C. gj;jpuh[ kw;Wk; P.W mgaFzthjd MfpNahh; 

fhh;j;jpif 2011y; Nguhjidg;gy;fiyf;fof tpQ;Qhd cah;fw;iffs; epWtdj;jpy; (PGIS) 
eilngw;w kpd;dpurhazk; njhlh;ghd gapw;rpg;gl;liwapy; gq;Fgw;wpapUe;jdh;. 
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10. jpU D.S n[atPu (rpNu~;l gjtpepiy njhopEl;g mYtyh;) Nrjd gjhh;j;jq;fspd; 
Ez;Zaphpay; khw;wPL kw;Wk; Ma;T $l Kfhikj;Jtk; njhlh;ghd %d;W khj gapw;rp 
newpia Nguhrphpah; M.,f;ghy; nrsj;jphpapd; Nkw;ghh;itapd; fPo; ghfp];jhdpy; cs;s fur;rp 
gy;fiyf;fofj;jpd; ,urhaz kw;Wk; caphpay; tpQ;Qhd rh;tNjr epWtdj;jpy; epiwT 
nra;Js;shh;. 

  
11. T.FNfe;jpud;> R.R uj;dhaf;f> N.QhdNty;uh[h (2011) ntt;NtW epyg;ghtid Kiwfspd; 

fPo; aho;khtl;lj;jpy; fhzg;gLk; kz; fhgz; ,Ug;Gf;fis gFg;gha;T nra;jy; fpof;F 
kw;Wk; njd;fpof;F Mrpahtpd; kz; tpQ;Qhd rq;fq;fspd; ,izaj;jpd; rh;tNjr khehL 
rpdkd;Nyf;irl; tpLjp nfhOk;G ,yq;if 10-13 Ig;grp 2011 (Vw;Wf; nfhs;sg;gl;lJ) 

 
12. T.D Fkhhp brpy;th kw;Wk; S.A.K.N jdNrfu MfpNahh; Cth nty;yr gy;fiyf;fofj;jpd; 

2011k; Mz;Lf;fhd Muhl;rp njhlh;ghd Ma;tuq;fpy; gq;Fgw;wpdhh;. 15-16 khh;fop 2011 
 
13. D.N kfz Muhl;rp- tsh;r;rp kw;Wk; Nkd;ik vd;gtw;wpw;fhd mwpTrhh;e;j nrhj;Jhpik 

(IPRS)  (rh;tNjr mgptpUj;jpr;rl;l epWtdj;jpd; ,yq;if Alumini assouiatiun kw;Wk; 
ifj;njhopy; njhopy;El;g epWtdk; (IFS) ,yq;if vd;gtw;wpdhy; 07-09 khrp 2011y; xOq;F 
nra;ag;gl;l) vDk; gapw;rpg;gl;liwapy; fye;Jnfhz;Ls;shh;. 

 
14. fyhepjp D.N kfz-Muhr;rp> H.M. ypahdNf kw;Wk; R.P tzpfJq;f tptrhak; Rfhjhuj; 

Jiwfspy; ,aw;if cw;gj;jpfs; kw;Wk; mtw;wpd; gpuNahfk; njhlh;ghd IFS – AFASSA 
rh;tNjr Ma;tuq;F 3-8 Ig;grp 2011> IFS> fz;b> ,yq;if. 

 
15. fyhepjp D.N kfz-Muhr;rp> njhopy;El;gk; kw;Wk; Muhl;rp mikg;gpdhy; xOq;FgLj;jg;gl;l 

njhopy;El;g re;ij 24-25 Ig;grp 2011 BMICH 
 
16. M.kNfnfy;ty> R.M.H.C. mkuNrfu> nuhfhd;tPuR+hpa> V.N nrdtpuj;d> mj;Jy gz;lhu 

(2011) igww;wpd; NkYs;s Probing kpd; nraw;ghLg;gFjpfpy;;; 4- FNshNuhgPNdhy; kw;Wk; 
fhNghgPA+uhd; xl;rpNaw;wp ,ilj;jhf;fq;fs; jpz;kepiy gy;fiyf;fofj;jpy; Ab Muk;gfl;l 
khjphpg;gLj;jy>; ,k;Nghpay; fy;Yhhp yz;ld; 14-18 itfhrp 2011. 

  
17. jpU T.B epky;rwp (RA) kw;Wk; jpU N.B R+hpauhr;rp (RA) Nguhjidg; gy;fiyf;fof gl;l 

Nkw;gbg;Gfs; tpQ;Qhd gPlj;jhy; xOq;FgLj;jg;gl;ltpQ;Qhd hPjpahf vKJjy; njhlh;ghd 
gapw;rpg;gl;liwapy; gq;Fgw;wpapUe;jdh;. 

 
18. Analytical Instrument (Pvt Ltd) dhy; 17 khh;fop 2011y; xOq;F gLj;jg;gl;l 

Gtpg;ngsjpftpay; cgfuzq;fs; njhlh;ghd gapw;rpapy; gq;Fgw;wp ,Ue;jdh;. 
 
19. G.C gj;jpuh[h> Cthnty;yr gy;fiyf;fof Ml;rp Ma;tuq;F 2011y; gq;Fgw;wpapUe;jhh;> 

15-16 khh;fop 2011 
 
20. R.R.uj;dhaf;f D.tryKdp T.Fzuj;d(2011) kz;> fhgz; Row;rp gbepiyia 

kl;Lg;gLj;Jtjw;fhd epiyNgwhd tPl;Lj;Njhl;l njhFjpia mgptpUj;jp nra;jy; kz; 
Nrjidg; nghUl;fs; Nrjd nghUl;fs;pd; kz;zpypUe;J – rKj;jpu Row;rp vd;gd 
njhlh;ghd rh;tNjr Ma;tuq;fpy; eilngw cs;sJ. ypA+td; ngyP[pak; 11-14 Mb 2011. 

 
21. fyhepjp G.KR. NrdhjPu POLYCHAR 19y; Gjpa Ma;T fz;Lgpbg;Gfs; njhlh;ghf 

tpsf;ff;fhl;rp mspj;Js;shh; cah;uf nghUl;fspd; cyf Forum gq;Fdp 20-24 2011 
fj;kz;L Neghsk;. 

 
22. fhyhepjp N.D Rgrpq;f ,yq;ifapy; gpNuhpf;fg;gl;l uhld; kw;Wk; Njhnuhd; tiuglg;gLj;jy; 

Muk;gq;fs; njhlh;ghd tpsf;ff;fhl;rpg;gLj;jy; Nkw;nfhz;lJld; ag;ghdpd; fjph;j; 
njhopw;;ghl;bay; fw;iffSf;fhd Njrpa epWtdj;jpd; nraw;ghl;L uRld; kw;Wk; Njhud; 
mtjhdpg;Gfs; njhlh;ghd rfy ghfq;fspYk; gapw;rp ngw;Ws;shh;. 01-03 fhh;j;jpif 2011 

 
23. fyhepjp N.D Rgrpq;f (SRF) kw;Wk; jpU N.B R+hpahuhr;rp (RA) MfpNahh; IFS kw;Wk; 

Njrpa tpQ;Qhd epjpak; (NSF) Mfpatw;wpdhy; $l;lhf xOq;F gLj;jg;gl;l Nrhyh; Mrpa 
2011 rh;tNjr Muhl;rp khehl;by; gq;F gw;wpdh; 20-30 Mb 2011. 
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24. fyhepjp N.D Rgrpq;f Rw;whly; ghJfhg;G kw;Wk; rf;jpg;gpuNahfk; (MEPEA 2011) 
vd;gtw;wpw;fhd gjhh;j;jq;fs; njhlh;ghd rh;tNjr khehl;by; xU Ma;Tg;gj;jphpifia 
tpsf;ff;fhl;rpf;F cl;gLj;jpdhh; Nfhyhyk;G+h; kNyrpah 20-28 Gul;lhjp 2011 

 
25. jpU N.B R+hpahuhr;rp Nfhl;ghL ngsjpfj;jpw;fhd rh;tNjr epiyak; kw;Wk; Gtp ntg;g Ma;T 

njhlh;ghd rh;tNjr ghlrhiy TRITE ,j;jhyp vd;gtw;why; xOq;FgLj;jg;gl;l Gtp ntg;g 
EXPLORATION gapw;rpg;gl;liwapy; gq;Fgw;wpapUe;jhh; 28 fhh;j;jpif njhlf;fk; 5 khh;fop 
tiu 2011 

 
26. fyhepjp CTK jpyful;z gq;fshNjrpd; lhf;fhtpy; eilngw;w “epiyNgwhd mgptpUj;jpf;F 

tpQ;Qhd fy;tp” njhlh;ghd rh;tNjr gapw;rpg;gl;liwapy; tsthsuhf gq;Fgw;wpdhh; (26Mdp 
-30Mdp 2011) 

 
27. fyhepjp CTK jpyful;z tpQ;Qhd guk;gypd; Gjpa Nghf;F njhlh;ghd gapw;rpg;gl;liw (26-

28 Gul;lhjp 2011) THEURETICAL ngsjpfk; njhlh;ghd rh;tNjr epiyak; ,j;jhyp 
 
28. fyhepjp M tpjhdNf “ePh; epiyapypUe;J ePh;f;Foha; tiuahd ePh;g;ghJfhg;G –je;jpNuhghak; 

kw;Wk; mKyhf;fy;” njhlh;ghd gapw;rp gl;liw –G+Nfhs khw;w Ma;TfSf;fhd Mrpa 
gRgpf; tiyaikg;G 20-22 Gul;lhjp 2011 

 
29. jpU SSRMDHR tpN[Nrfu kw;Wk; jpUkjp BGN nrt;te;jp MfpNahh; jha;yhe;jpd; jha; 

tptrha nghwpapayhsh; rq;fj;jpd; 12tJ tUl khehl;by; gq;Fgw;wpapUe;jdh;. 31 gq;Fdp-
1rpj;jpiu 2011 

 
30. D tpN[Jq;f kw;Wk; P N`uj; Nrhyh; Mrpah 2011y; gq;Fgw;wpapUe;jhh;fs; IFS fz;b 
 

13.4 IFS tpQ;Qhdpfspd; tp[aq;fs; 
  

Nguhrphpah; J.M.S gz;lhu – tUif tpQ;Qhdpahf Mdp 2010 ypUe;J itfhrp 2011> cah; 
njhopw;ghl;L nghypkh; jpizf;fsk;> Bayreuth gy;fiyf;fofk;> N[h;kdp 
  
fyhepjp D.N kfd Muhr;rp – MwhtJ IWA tpNrl khehL ePh; Nfhs;tp Kfhikj;Jtj;jpy; 
nraw;wpwdhd ghtidAk; Kfhikj;JtKk; re;jh;g;gq;fSk; rthy;fSk; rpl;zp> mT];jpnuypah 
– 11-13 Mb 2011 
 
fhyepjp R.uj;dhaf;f> ngy;[pak; Katholieke gy;fiyf;fof kz; kw;Wk; R+oypay; 
tpQ;Qhdgphptpd; Muhl;rp Ma;T$l tp[ak; - 10-14 Mb 2011 
  
fyhepjp N.D Rgrpq;f jha;yhe;jpd; kfpnlhy; gy;fiyf;fofj;jpw;F Gtpg;ngsjpftpaypy; ,iz 
Ma;T nraw;wpl;lj;jpy; <LgLk; gl;lNkw;gbg;G khzth;fSf;F gapw;rp mspg;gjw;fhf 
nrd;wpUe;jhh;. xU Mou MdJ jahhpf;fg;gl;L IFS w;Fk; kfpnlhy; gy;fiyf;fofj;jpw;Fk; 
,ilNa xg;ge;jk; nra;ag;gl;Ls;sJ. Ig;grp 2011 
  
fyhepjp N.D Rgrpq;f fjph;j;njhopy;El;g fw;iffs; Njrpa epWtdj;jpw;F tp[ak; 
nra;jpUe;jhh;. mj;Jld; ag;ghd; Nlhf;fpNah gy;fiyf;fofj;jpw;F miog;gpd; Nghpy; 
nrd;wpUe;jhh; ,yq;ifapd; uhld; fz;fhzpg;G njhlh;ghd xU Ma;Tr; nraw;wpl;lk; IFS kw;Wk; 
Nlhf;fpNah gy;fiof;fofk; NIR mZrf;jp mjpfhurig vd;gw;wpilNa Muk;gpj;J 
itf;fg;gl;lJ fhh;jpif 2011 
 
Nguhrphpah G. Nrdtpuj;jpd - caph;g;glyk; ez;gdh my;yJ vjphpah Explorutory 
gapw;rpg;gl;liw> Ngh;ypd;> nah;kdp 22-23 Mdp 2011 
 
fyhepjp tpjhdNf kw;Wk; jpUkjp R.M.A.U. uh[gf;r nfhhpahtpd; fq;ntd; Njrpa 
gy;fiof;fofj;jpd; caphpay; R+oypay; jpif;fsj;jpd; ,iz Ma;T nraw;wpl;lj;jpd; 
gQ;Fgw;wpapUe;jhh;. 03 Ig;grp-khhpfop 31>2011 
 
jpU S.S.R.M.D.H.R tp[aNrfu kw;Wk; R.M.A.U uh[gf;iy (Ma;T cjtpahsh;) kw;Wk; 
fyhepjp M. tpjhdNf (FOj;jiyth;) nrd;id> IIT apYs;s DST eNdhtpQ;Qhd myfpw;F 
tp[ak; nra;Js;shh;.  
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13.5 ngw;Wf;nfhs;sg;gl;l Muhl;rp khdpaq;fs; 

  
Nguhrphpah; C.B jp];]hehaf;f Nguhrphpah; yf;];kd; jp];]hehaf;f> kw;Wk; Nguhrphpah; R. 
tPuR+hpa MfpNahUf;F NRC khdpakhf E.4.9Mn Fiwe;j nryTila> Ez;zq;fpj; 
njhopw;ghlw;w> eNdh ehh; ePh; tbfl;b kw;Wk; nghypkh; eNdh ehh; R+hpa fyq;fis mgptpUj;jp 
nra;tjw;fhf toq;fg;gl;lJ.  
 
fyhepjp R. ypadNf  
Njrpa tpQ;Qhd epjpak; Ma;T khdpak; (RG/2011/AG/09) tpyq;F ghpNrhjid khjphpfis 
ghtpj;J tapw;Wf; nfhOg;G NrUif kw;Wk; xl;rpNaw;w epyik vd;gtw;wpy; nfdhgpapd; 
ghjpg;ig Ma;T nra;tjw;fhf toq;fg;gl;lJ.  
 
fyhepjp D.N kfd Muha;r;rp  
NRC/11/059 – E. 5>323>000.00 Njrpa Ma;T kd;wk; (NRC) ,yq;if [dhjpgjp nrayfk; 
fhrNeha; njhlh;ghd tpopg;Gzh;Tj;jpl;lk;. Rs 4>50>000.00 
 
fyhepjp K.G.N ehzaf;fhu  
Njrpa Ma;T kd;wk; (,yq;if) khdpa ,yf;fk; 11-054> fpUkpehrpdpfspy; fhzg;gLk; mghu 
cNyhf kw;Wk; Nrjd khrhf;fpfis mfw;Wtjw;fhf kpd; ,urhaz njhopy; El;gj;ij 
mgptpUj;jp nra;tjw;fhf toq;fg;gl;Ls;sJ.  
Njrpa tpQ;Qhd epjpak; (,yq;if) khdpa ,yf;fk; RG/2011/BS/01 khrile;j epyf;fPo; 
ePhpypUe;J iej;jpNuw;iw mfw;Wtjw;F kpd;dpurhad njhopy;El;gj;ij mgptpUj;jp 
nra;tjw;fhf toq;fg;gl;Ls;sJ.  
 
Nguhrphpah; G. nrdtpul;z  
2011y; ngwg;gl;l Ma;T khdpak; NRC kdpa ,y. 11-56  
 
fyhepjp N.D Rgrpq;f 
Njrpa tpQ;Qhd epjpaj;jpypUe;J xU gaz khdpakhdJ jha;yhe;jpy; kfpnlhy; 
gy;fiyf;fof tp[aj;jpw;fhf toq;fg;gl;lJ.  
NIRS ag;ghd;> 50 wld; / njhwd cgfuz njhFjpia toq;fpAs;sJld; NIRS gpuNjrj;jpy; 
njhlh;Gila ghlg;gug;G gw;wpa nrwpthd gapw;rp toq;fg;gl;LKs;sJ. Nghf;Ftuj;J kw;Wk; 
,ju nryTfs; NIRS ,dhy; cs;thq;fg;gl;lJ. NkYk; 200 uhld; mtjhdpg;G fUtpfs; 
kw;Wk; jfty; gFg;gha;tpw;fhd cjtp vd;gd NIRS ag;ghdhy; toq;fg;glTs;sJ.  
 
fyhepjp M. tpjhdNf 
Rtpld; tpQ;Qhdj;jpw;fhd rh;tNjr epjpaj;jpd; khdpak; (,y W/5068-1)Nrhg;gd;iud; 
nraw;wpl;lj;jpw;fhf toq;fg;gl;lJ. (2 tUlq;fs;) – 10250 USD  
 
JICA – JST khdpakhdJ mYtyf hPjpahf ifr;rhj;jplg;gl;L nraw;wpl;lkhdJ 2011y; 
Muk;gpf;fg;gl;lJ. ,J 2016y; epiwtilAk;.  
 
Nguhrphpah; R. tPuR+hpa  
,yq;ifapd; tptrha epyq;fspy; Nkw;gug;G kz; kw;Wk; jhtuq;fspy; ghucNyhfq;fspd; 
gpd;ddp nrwpT+l;ly; kw;Wk; Spatial guk;gy; ,ize;j Ma;thsh; Ma;T NRC – 2011 Muhl;rp 
epjpak;. 
   
 
14. IFS cWg;gpdh;fspd; ntspaPLfs; - 2011  
 
14.1 Publications in refereed journals 

1. J. Bandara, K. Shankar, C.A. Grimes, M.Thelakkat, (2011). Efficient and stable, structurally inverted 

poly(3-hexylthiopen):[6,6]-phenyl-C61-butyric acid methyl ester heterojunction solar cell with fibrous like 

poly(30hexylthiopen). Thin Solid Film, 520(1), 582-590. 

2. J. Bandara, K.Willinger, M. Thelakkat, (2011).Multichromophore light harvesting in hybride solar cells. 

Physical Chemistry Chemical Physics, 13(28), 12906-12911. 
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3. J. Bandara, M. Thelakkat, (2011). Thickness dependant of device parameters in solid state dye sensitized 

solar cells. J. Natl. Sci. Foundation Sri Lanka, 39(1), 35-42. 

 

4. J. Bandara, K.Shankar, J.Basham, H. Wietasch,  M.Paulose, O.K. Varghese, C.A. Grimes, M. Thelakkat, 

(2011). Integration of TiO2 nanotube arrays into solid-state dye-sensitized solar cells.  EPJ Applied Physics, 

53(2), 20601. 

 

5. S.P. Benjamin, (2011). Advancing the science of taxonomy in the Western Ghats-Sri Lanka Biodiversity 

Hotspot: need for collaborative studies. Current Science, 100, 280. 

 

6. S.P. Benjamin, (2011). Phylogenetics and comparative morphology of crab spiders (Araneae: Dionycha, 

Thomisidae). Zootaxa, 3080, 1-108. 

 

7. F. Alvarez-Padilla, S.P. Benjamin, (2011). Phylogenetic placement and redescription of the spider genus 

Atelidea Simon, 1895 (Araneae, Tetragnathidae). Zootaxa, 2761, 51-63. 

 

8. J.A. Sumith, K.R. Munkittrick, N. Athukorale, (2011). Fish Assemblage Structure of two contrasting stream 

catchments of the Mahaweli River Basin in Sri Lanka: Hallmarks Exploitation and implication for 

Conservation. The Open Conservation Biology Journal, 5, 36-55. 

 

 

9. S.K. Yatigammana, O.A. Illeperuma, M.B.U. Perera, (2011). Water pollution due to a harmful algal bloom: a 

preliminary study from two drinking water reservoirs in Kandy, Sri Lanka. Journal of the National Science 

Foundation of Sri Lanka, 39, 91-95.  

10. T.M.W.J.  Bandara, M.A.K.L. Dissanayake, I. Albinsson, B.-E.  Mellander, (2011) Mobile charge carrier 

concentration and mobility of a polymer electrolyte containing PEO and Pr4N 
+
 I

−
 using electrical and 

dielectric measurements.  Solid State Ionics, 189( 1), 63-68. 

 

11. L. Jayasinghe, M. Lakdusinghe, N. Hara, Y. Fujimoto, (2011).  Phenolic constituents from the fruit juice of 

Flacourtia inermis, Natural Products Research, DOI: 10.1080/14786419.2011.586638; Available online: 10 

Oct 2011. 

12. L. Jayasinghe, N.R. Amarasinghe, B.G.S. Arundathie, G.K. Rupasinghe, N.H.A.N. Jayatilake, Y.Fujimoto, 

(2011). Antioxidant flavonol glycosides from Elaeocarpus serratus and Filicium decipiens, Natural 

Products Research,  DOI: 10.1080/14786419.2010.551514;  Available online: 19 Sep 2011. 

13. S.A. Kulasooriya, (2011). Cyanobacteria: Pioneers of Planet Earth.  Ceylon Journal of Science 

(Bio.Sci),40(2): 71-88. 

14. D.N. Magana-Arachchi
a,
*, D. Medagedara and V. Thevanesam (2011) Molecular characterization of 

Mycobacterium tuberculosis isolates from Kandy, Sri Lanka. Asian Pacific Journal of Tropical Disease. 1 

(3); 181-186  

15. D.N. Magana-Arachchi*, R. Wanigatunge and M. Liyanage, (2011) Molecular characterization of 

cyanobacterial diversity in Lake Gregory, Sri Lanka.  Chinese Journal of Oceanology and Limnology. 

29 (4): 898-904. 

 

16. D.N. Magana-Arachchi
*
 and R.P. Wanigatunge, (2011). A simple and rapid DNA extraction method for 

cyanobacteria and monocots. Ceylon Journal of Science: Biological Sciences 40(1): 59-63. 

 

17. A. Nanayakkara (2011). Application of Lie transform perturbation method for multidimensional non-

Hermitian systems,  Pramana Journal of Physics, 76, 37. 

18. M.S. Senevirathne,  A. Nanayakkara,  G.K.R.  Senadeera, (2011).  A theoretical investigation of band gaps 

of conducting polymers with heterocycles, J. Nat. Sci. Foundation Sri Lanka 39 (2): 183-185. 
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19. K.G.N. Nanayakkara, Yu-Ming Zheng, J. Paul Chen.  A low energy intensive electrochemical system for 

disinfection of E. coli in ballast water: process development, disinfection chemistry, and kinetics modeling. 

Marine pollution bulletin (Accepted). 

20. R.R. Ratnayake, G. Seneviratne,  S.A. Kulasooriya, (2010). Effect of land use and management practices 

on quantitative changes of soil carbohydrates. J. Natn. Sci. Foundation Sri Lanka, 39: 337-345.  

21. R. R. Ratnayake, G. Seneviratne, and  S. A Kulasooriya, (2011). The effect of cultivation on organic 

carbon content in the clay mineral fraction of soils.  International Journal of Soil Science, 6: 217-223. 

22. Y.P.Y.P. Ariyasinghe, T.R.C.K. Wijayarathna, I.G.C.K. Kumara, I.P.L.  Jayarathna, C.A. Thotawatthage,  

W.S.S. Gunathilake,  G.K.R. Senadeera, V.P.S. Perera (2011).  Efficient  passivation of SnO2 nano 

crystallites by Indoline D-149 via dual chelation Journal of Photochemistry and Photobiology A: 

Chemistry, 217(1), 249-252.  
 

23. G. Seneviratne, A.P.D.A. Jayasekara, M.S.D.L .De Silva and U. P. Abeysekera, (2011). Developed 

microbial biofilms can restore deteriorated conventional agricultural soils. Soil Biology and Biochemistry 

43: 1059-1062. 

24. N.D.  Subasinghe,  Electron microscopic studies on phosphate binding processes in the presence of  iron.  

Advanced Materials Research, Vols. 343-344, p. 307-311 (In press). 

25. M. Vithanage,  K. Villholth,  P. Engesgaard, K. Jensen, (2011). Effect of December 2004 tsunami on 

saltwater intrusion in a coastal aquifer in Eastern Sri Lanka; Field observations and numerical modelling 

(Accepted in Groundwater Journal, 2011). 

 

26. S. Subedi,  K. Kawamoto,  L. Jayarathna,  M. Vithanage,  P. Moldrup,  L. Wollesen de Jonge, T. Komatsu 

(2011). Characterizing time dependant contact angles for sands hydrophobized with oleic and stearic acids 

(Accepted in Vadose Zone Journal, 2011). 

27. K. Mahatantila,  M. Vithanage,  Y.Seike,  M. Okumura (2011). Adsorptive removal of Cd by natural red 

earth; Equilibrium and kinetic studies. Journal of Environmental Technology, 

10.1080/09593330.2011.586059. 

28. R. Weerasooriya, S.P. Indrarathna,  N. Nanayakkara,  L. Jayarathne,  C.B. Dissanayake,  N. Walelawala,   

A. Bandara, (2011).  Probing pyrite – carbofuran interactions with ζ potential and IR spectroscopic 

measurements, Colloids and Surfaces A: Physicochemical and Engineering Aspects (In press). 

 

29. R. Weerasooriya, M. Makehelwala, A. Bandara (2010). Probing reactivity sites on pyrite- oxidative 

interactions with 4-chlorophenol, Colloids Surfaces (In press). 

 

30. C.P. Kumara, W.Ng,  A. Bandara, R. Weerasooriya, (2010). Nano gibbsite: synthesis and characterization.  

J. Colloids Interface Science, 352, 252-258. 

 

31. M. Makehelwala,  K.B.S.N.  Jinadasa, N.Tanaka, R. Weerasooriya , (2010).  Reductive adsorption of Cr 

(iV) by coir pith, Bioremediation Journal (In press). 

 

14.2 Other Publications 

 
Five news paper articles were published by Dr. M. Vithanage in Vidusara and Lankadeepa national newspapers. 

 

14.3 Book Publications (Sinhala)  
1. M. Vithanage, The Hydrosphere. A book for the O/L school children. Institute of Fundamental Studies, 

Kandy, Sri Lanka. 2011 

2. M. Vithanage, The Lithosphere. A book for the O/L school children. Institute of Fundamental Studies, 

Kandy, Sri Lanka. 2011 

3. M. Vithanage, The Atmosphere. A book for the O/L school children. Institute of Fundamental Studies, 

Kandy, Sri Lanka. 2011 
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14.4 Chapters in Books 

 
1. G. Seneviratne,  K. P. K. Jayakody, M. L. M.A.W.Weerasekara, T. Someya, and N.Ryuda, (2011). 

Microbial biofertilizer application versus compost use in agriculture: soil health implications. In. Miransari, 

M. (ed.) Soil Microbes and Environmental Health. Nova Science Publishers Inc., USA (In press). Invited. 

2. G. Seneviratne, M.L.M.A.W. Weerasekara, and  K.P.K. Jayakody, (2011).  Soil tillage effects on N2 fixing 

bacteria and their communities. In. Miransari, M. (ed.) Soil Tillage and Microbial Activities. Research 

Signpost, India, pp. 1-18. Invited. 

3. D.  Magana-Arachchi. “Pattern of circulating Mycobacterium  tuberculosis strains in Sri Lanka”. In 

Mycobacterium tuberculosis /Book 1 (ISBN 979-953-307-078-9) (In press). 

 

 

 

14.5. M.Phil. Theses 
 

Ms.  B.G.N. Sewwandi 

Pollution mitigation in landfill sites: removal of heavy metals using locally available filter materials 

Supervisors: Dr. M.I.M. Mowjood, Dr. Meththika Vithanage and Dr. S. Jinadasa 

Dr. (Mrs). Valarmathy Ambalavanar 

Identification of Drug Resistant Mycobacterium tuberculosis strains using PCR & DNA sequencing 

Supervisors: Dr. D.N. Magana-Arachchi and  Prof. V.Thevanesam 

  
Ph.D Thesis 

Mr. K.A.J.M. Kuruppuarachchi 

Carbon sequestration as influenced by climatic, plant and soil parameters, their dynamics and control of selected 

Sri Lankan forests (2010).  

Supervisors: Prof. G. Seneviratne and Dr. R. Ratnayake, Dr. T.K. Weerasinghe 

 

14.6 Conference Abstracts/Papers 
 

1. J. Akilavasan, J. Bandara, (2011). Fabrication of solar cells by hydrothermally synthesized titania    

nanotubes and CdS quantum dots. International conference on solar energy materials, solar cells and solar 

energy applications, Solar Asia-2011, Kandy, Sri Lanka.  

 

2. M.A. Careem, K. Kumaraarachchi, G.K.R. Senadeera,  A.J.W. Bandara,  B.E.  Mellander, (2011). 

Quantum dot sensitized solar cells with some gel type polymer electrolytes.  Presented at the International 

Conference on Advanced Materials and  applications (ICAMA-2011), Kalasalingam University, 

Krishnankoil, Tamil Nadu, India, 4-5 March 2011.  

 

3. R. Senadeera, S. Gunathilake, P. Ekanayake, L. Dissanayake, (2011). Synthesis and characterization of 

blended PVdF:PEO nanocomposite polymer electrolyte and its application in dye sensitized solar cells.  

POLYCHAR 19 – World Forum on Advanced Materials March 20-24, 2011, (p 270) Kathmandu, Nepal. 

 

4. M.A. K. L.  Dissanayake, W.N.S., Rupasinghe , J.M.N.I. Jayasundara,  P. Ekanayake, T.M.W.J. Bandara, 

S. N.  Thalawala,
 
and  V.A. Seneviratne, (2011). Ionic Conductivity Enhancement in the Solid Polymer 

Electrolyte PEO9LiTf with Nanosilica Filler from  Rice Husk Ash.  Proc.  International Conference on 

Materials for Advanced Technologies (ICMAT 2011), 26
th

 June to 1
st
 July, 2011, Singapore. 

 

5. L. Jayasinghe, (2011): Chemistry and bioactivity of some edible fruits, Special Molecular Life Science 

Seminar, 14
th

 June 2011, Jacobs University Bremen, Germany. 

6. L. Jayasinghe, (2011): Chemistry and bioactivity of some popular edible fruits of Sri Lank, International 

Symposium on Natural Products and their Applications in Health and Agriculture –NPAHA 2011 Kandy, Sri 

Lanka, 51. 
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7. L. Jayasinghe, (2011): Search for environmental friendly bioactive compounds – Keynote Address: Annual 

Research Symposium - 2011, Technical Session - Science and Technology, Uva- Wellassa University, 

December, 15
th

, 2011. 

 

8. G.G.E.H.  De Silva, L. Jayasinghe,  (2011). Antioxidant, antifungal, cytotoxic and phytotoxic activity of 

seven varieties of ripe fruits of banana (Musa sp.), NPAHA 2011, Kandy, Sri Lanka, 76. 

9. R.P. Wanigatunge, D.N. Magana-Arachchi, L. Jayasinghe, (2011). Detection of hepatotoxic Mmicrocystin 

in Chroococcidiopsis Species, NPAHA 2011 Kandy, Sri Lanka,  98. 

10. D. Niyangoda, N.S. Kumar, L. Jayasinghe, (2011).  Bioactivity studies of some plants used in traditional 

medicine to treat inflammations, NPAHA 2011 Kandy, Sri Lanka, 102. 

11. W.I.T. Fernando, H.K.I. Perera, S.B.P.
 
Athauda, N.S. Kumar, U.L.B. Jayasinghe, R. Sivakanesan, (2011): 

Heat stability of the amylase and lipase inhibitors in methanol extracts of spices, Annual Sessions, Sri Lanka 

Association for the Advancement of Science, December. 

12. D.S. Jayaweera, N.S. Kumar, G.J. Panagoda, B.M.R. Bandara, L.  Jayasinghe, (2011).  Bioactivity studies 

of some edible grains of Sri Lanka, NPAHA 2011 Kandy, Sri Lanka, 99. 

13. N.S. Kumar. (2011): Separation of some oligomeric proanthocyanidns from fresh tea leaves, International 

Symposium on Natural Products and their Applications in Health and Agriculture – (NPAHA 2011) , Kandy, 

Sri Lanka, 43-44.   

14. W.W. Kumbukgolla, A.A.K. Karunathilake, V. Thevenesam, G.J. Panagoda, N.S. Kumar, B.M.R. Bandara, 

Antimicrobial activity of tea polyphenols against some Clinically Important Pathogens. International 

Symposium on Natural Products and their Applications in Health and Agriculture – NPAHA 2011 Kandy, Sri 

Lanka, 61. 

 

15. A.M.D.A. Siriwardane, L. Jayasinghe, N.S. Kumar, Y. Fujimoto, (2011): Polyketides from endophytic 

fungi Aspergillus sp. associated with Limonita acidissima, NPAHA 2011 Kandy, Sri Lanka, 64. 

16. W.I.T. Fernando,  H.K.I.  Perera,  S.B.P. Athauda,  N.S. Kumar,  L. Jayasinghe , R.Sivakanesan (2011):  

Lipase and amylase inhibitory activity of spices, NPAHA 2011,  Kandy, Sri Lanka, 69. 

17. K.G.E. Padmathilake, N.S. Kumar, L.  Jayasinghe,( 2011):  Chemistry and bioactivity of seeds of Pouteria 

campechiana, NPAHA 2011 Kandy, Sri Lanka, 70. 

18. W.C. de Silva, A.M.D.A. Siriwardane, H.M.S.K.H. Bandara, G.G.E.H. de Silva, N.S. Kumar, L. 

Jayasinghe, (2011).  Bioactive extracts from some fungi of importance in agriculture, International NPAHA 

2011, Kandy, Sri Lanka, 84. 

19. H.M.S.K.H. Bandara,  N.S.  Kumar, L. Jayasinghe, (2011).  Bioactive secondary metabolites from a fungus 

Aspergillus sp. associated with Musa sp, NPAHA 2011, Kandy, Sri Lanka, 86. 

20. A.G.A.W. Alakolanga,  L. Jayasinghe, N.S. Kumar, (2011). Chemistry and bioactivity of seeds of Punica 

granatum, NPAHA 2011, Kandy, Sri Lanka, 97. 

21. N.S. Kumar, (2011):  Research in Chemistry – Some Perspectives. Address as the Chief Guest.   

International  Year of Chemistry 2011 National Symposium “Chemistry Comes to Life”. Faculty of Applied 

Sciences, Rajarata University of  Sri Lanka. 

22. M.B.U. Perera, S.K. Yatigammana, S.A. Kulasooriya, N. Athukorale, (2011). Limnology and 

Cyanobacterial Species Composition of the Padawiya Tank During the Dry Season. Proceedings Peradeniya 

University Research Sessions, 149.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

 

23. M.B.U. Perera, S.K. Yatigammana, S.A. Kulasooriya, (2011). Diversity of plankton in Some Selected 

Reservoirs of Sri Lanka. International Symposium on “Sustainable Use of Water : Challenges Ahead”. 

Symposium proceedings, 36-37. 
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24. O. Perera, R. Liyanage, (2011). Antioxidant activity and phenol content of commonly consumed cowpea 

varieties in Sri Lanka, In Proceedings of the International Symposium on Natural Products and their 

Applications in Health and Agriculture, Institute of Fundamental Studies, Sri Lanka, 3-8 October,2011. 

25. S.D.P.M.P. Chandika, B.C. Jayawardana, J.K. Vidanaarchchi  and  R. Liyanage (2011).  Antioxidant effect 

of onion on lipid oxidation and sensory qualities of cooked pork sausages, In Proceedings of the twenty first 

annual research session, Department of Animal Science, Faculty of Agriculture, University of Peradeniya,Sri 

Lanka.12
th

 November, 2011. 

26. S.D.P.M.P. Chandika, B.C. Jayawardana, R. Liyanage, and J.K Vidanaarchchi, (2011) Anti-oxidative effect 

of onion (Allium cepa) on lipid oxidation, In Proceedings of the National Symposium on Agricultural 

Biotechnology, Council for Agricultural Research Policy, Rice Reaserach& Development Institute, 

Batalagoda, Ibbagamuwa. Sri Lanka. 16
th

 December,2011. 

27. D.N. Magana-Arachchi, H.M. Liyanage and R.P. Wanigatunge. Molecular detection of cyanotoxins in 

water reservoirs in Anuradhapura District, Sri Lanka. Sixth IWA Specialist Conference on Efficient Use and 

Management of Water Demand Management: Challenges & Opportunities. (Manuscript number: IWA-

5553).  

28. H.M. Liyanage and D.N. Magana–Arachchi (2011). Detection and Quantification of Cyanotoxin; 

Cylindrospermopsin from Anuradhapura Water Reservoirs using a Biochemical Method. IFS-AFASSA 

International Symposium on Natural Products and their Applications in Health and Agriculture. 3
rd

-8
th

 

October, 2011 at the IFS, Kandy, Sri Lanka.  

 

29. R.P. Wanigatunge, D.N. Magana-Arachchi, U.L.B. Jayasinghe (2011). Detection of Hepatotoxic 

Microcystin in Chroococcidiopsis Species. IFS- AFASSA International Conference on Natural Products and 

their Applications in Health and Agriculture. 3
rd

 – 8
th

 October, 2011. PO- 16; P. 98. 

 

30. D.N Magana-Arachchi,  B.A.C de Silva, D. Medagedara,  V. Thevanesam. Spoligotyping of 

Mycobacterium tuberculosis strains isolated from patients attending the Central Chest Clinic Kandy. 

Proceedings of the Kandy Society of Medicine, 33
rd

 Annual sessions,10-12
th

 February 2011. p68. 

 

31. D.N Magana-Arachchi,  B.A.C de Silva, D. Medagedara,  V. Thevanesam. Restriction Fragment Length 

Polymorphism (RFLP) on Mycobacterium tuberculosis strains isolated from patients attending the Central 

Chest Clinic Kandy. Proceedings of the Kandy  Society of Medicine, 33
rd

 Annual sessions,10-12
th

 February 

2011. p67. 

 

32. N. Dissanayake, D. Medagedara, U. Karunarathnne, C. Prematilake, D.N.  Magana-Arachchi. Detection of 

Non-tuberculosis Mycobacteria (NTM) in Bronchoscopy samples.  Proceedings of the Kandy  Society of 

Medicine, 33
rd

 Annual sessions,10-12
th

 February 2011. p 61-62. 
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mbg;gilf; fw;iffSf;fhd epWtfk;  - ,yq;if 
Kf;fpakhd fzf;fpaw; nfhs;iffs;  -  31 brk;gH 2010 tUl KbT 

 
(1) nghJthd fzf;fpaw; nfhs;iffs; 
 
1.1 epjp jpul;lhdJ Vw;Wf;nfhs;sg;gl;l fzf;fpaw; nfhs;iffSf;F mika %y tpiyfs; 

mbg;gilapy; jahhpf;fg;gl;Ls;sJ.  ,j;jifa fzf;Fg; gjpTfspd; NghJ tpNrl  kPs;kjpg;gPL 
FOtpd; gb Nkhl;lh; thfd kPs;kjpg;gPl;bw;Fg; gjpyhf gz kjpg;ig caHj;Jtjw;fhd vt;tpj 
jpUj;jq;fSk; nra;ag;gltpy;iy. 

 
1.2 Kd;ida tUl ,yf;fq;fSk; tpguq;fSk; Njitg;gl;l ,lq;fspy;> jw;NghJ rkHg;gpg;gjw;Nfw;g 

mDrhpj;J jpUk;g xOq;Fg;gLj;jg;gl;Ls;sJ. 
 
1.3 me;epa nrythzp ehzakhw;W 

vy;yh ntspehl;L ehzakhw;WfSk;> ehzakhw;W nra;ag;gl;l Neuj;jpy; cs;s  tpfpjg;gb 
nra;ag;gl;Ls;sJ.  ,Ug;G epiy Fwpg;G jpfjpapy; eilKiwapypUe;j ehzakhw;W tpfpjg;gb 
tjptplkpy;yhNjhH ntspehl;L ehzaf;fzf;F kPjp fzf;fplg;gl;Ls;sJ. 

 
1.4 thp 

mbg;gilf; fw;iffSf;fhd epWtfk;> cs;ehl;L ,iwthpj;jpizf;fs 1979 rl;l ,yf;fk; 28 
(jpUj;jg;gl;l) gFjpfs; 8(m)(xxxix)> 42(vg;vg;) Mfpatw;wpd; mbg;gilapd; fPo;> ,yq;ifapy; 
tUkhdthp ePf;fg;gl;Ls;sJ. 
 

(2) nrhj;Jf;fSk; mjd; mbg;gil ngWkjpAk; 
 
2.1 ,Ug;Gfs; 

,Ug;ghdJ %ytpiy mbg;gilapy; fzpf;fg;gl;Ls;sJld; vy;yh nfhLg;gdTfSk; FIFO 
mbg;gilapy; fzpf;fg;gl;Ls;sJ. 
 

2.2 epiyahd nrhj;Jf;fs; 
 
2.2.1 epiyahd nrhj;Jf;fspd; ngWkjpahdJ> nfhs;tdT tpiy my;yJ VJk; jw;nrayhf Vw;gLk; 

nryTfSld; $ba epHkhzkhFk;.  2.2.2 y; Fwpg;gpl;bUg;gjw;fpzq;f epiyahd nrhj;Jf;fspd; 
ngWkjp nfhs;tdT tpiyapypUe;J NrHe;Js;s Nja;khdq;fspd; njhif fopf;fg;gl;Ls;sJ. 

 
2.2.2. epiyahd nrhj;Jf;fspd; Nja;khdk; 

Nja;khd xJf;fPlhdJ> gpd;tUk; nghUl;fspd; kjpg;gplj;jf;f gpuNahrdj;jpw;F Vw;g Nja;khdk; 
fopg;gjw;fhf epiyahd nrhj;Jfspd; ngWkjpapy; fzpf;fg;gl;Ls;sJ: 
 
 Nkhl;lH thfdq;fs;   20% 
 thrpfrhiy Gj;jfq;fs;  33.33% 
 fl;blk;     10% 

 Ma;T$l cgfuzk;   10% 
 tpisahl;L rhjdq;fs;  33.33% 
 fzzpfs;    25% 

jsghlq;fSk; nghUj;JifSk; 10% 
 jfty; njhlHG    10% 
 Fsp&l;bfs;    10% 

 Fsph;rhjdg;ngl;bfs;   10% 

 ,ae;jpuq;fSk; cjphpfSk;  10% 
 
  

Mgp]; kw;Wk; ehdhtpj nghUl;fs; 
miwf;Fj; Njitahd Jzpfs; 33.33% 
gPq;fhd; Nfhg;ig rhkhd;fSk;   
Nghrdrhiy cgfuzq;fSk;  33.33% 

  *ghJfhg;G cgfuzq;fs;  10% 
mYtyf cgfuzq;fs;  20% 
rpy;yiwr; nrhj;Jf;fs;   10% 

tphpTgLj;jf;$ba nrhj;Jf;fs;  10% 
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 *   ghJfhg;G cgfuzk; - 1999k; tUlj;jpypUe;J Nja;khd tpfpjk; 33.33% ypUe;J 10%  
                                              Mf  khw;wg;gl;Ls;sJ. 

 
KO tUl Nja;khdkhdJ>  nfhs;tdT nra;j tUlj;jpy; Nja;khdk; fzf;fplg;glhky; ghtpf;fg;glhj 
epiy Vw;gLk; tUlj;jpy; fzf;fplg;gl;Ls;sJ. 
 
2.2.3 2010k; Mz;L brk;gh; 31k; jpfjp epWtfj;jpd; epiyahd nrhjJf;fSf;F jFjpahf $l;L 

Nja;khdk; rhpg;gLj;jg;gl;bUf;fpwJ. 
 
2.3 KjyPL 

njhopy; jUeH> CopaHfs; MfpNahh; IFS Nrkyhg epjpf;F nrYj;jpa njhif Njrpa Nrkpg;G 
tq;fpapy; epiyahd itg;gpy; KjyPL nra;ag;gl;Ls;sJ. 

 
2.4 Efh; fld; epjpf;F nrYj;jg;gl;l njhif Njrpa Nrkpg;G tq;fpapy; Nrkpg;G fzf;fpy; itg;gpy; 

,lg;gl;Ls;sJ. 
 

3. fld;fSk; xJf;fq;fSk; 
 
3.1 ,Ug;Gepiy Fwpg;G jpfjpapd; NghJs;s  vy;yh njhpe;j fld;fSk; xJf;fq;fSk;; fzf;fpy; 

fhl;lg;gl;Ls;sJ. 
 

3.2 ,isg;ghw;W cgfhu gzk; 
cgfhug;gzr; rl;lk; 1983 ,yf;fk; 12 d; gb 5 my;yJ mjw;F Nkw;gl;l tUlq;fs; njhlHe;J 
,e;j epWtfj;jpy; Nritapy; ,Ue;j CopaHfSf;F ,isg;ghw;W cgfhu gzk; nrYj;Jtjw;F 
Vw;g ,e;j fzf;fpy; xJf;fPL nra;ag;gl;Ls;sJ.  ,J ,Ug;Gepiyf; Fwpg;gpy; gpd;Dhpik 
nghWg;Gfspy; epiwg;gLj;jp fhz;gpf;fg;gl;Ls;sJ. 
 

3.3 epWtdj;jpd; (IFS) Nrkyhg epjp 
31 brk;gh;  2010 y; CopaHfsJ epjpahdJ ,Ug;Gepiyf; Fwpg;gpy; tpNr\ epjpahf 
fhl;lg;gl;Ls;sJ. 

 
3.4 epfoj;jf;f nghWg;Gfs; 

epWtdj;jpw;F vjpuhf ePjpkd;wj;jpy; tof;F vt;/Mh; tpz;zg;g ,yf;fk; 73/2007 jhf;fy; 
nra;ag;gl;Ls;sjhy; &. 2>000>000.00  epfoj;jf;f nghWg;G ghf;fpahfTs;sJ. 

 
4. tUkhd tuT 
 
4.1 murhq;f khdpak; 

kPs;ghpNrhjidf;F cl;gLk; tUlj;jpy; njhlh; nrytpdq;fSf;nfd ngwg;gl;l murhq;f khdpa 
nfhLg;gdTfs; elg;G tUlj;jpd; tuT nryT jpl;lj;jpy; fhl;lg;gl;Ls;sJ. fle;j gy 
tUlq;fshf mjpfhpj;J tUk; nkhj;j tUkhdk; kw;Wk; %yjd epjp Mfpad epYit 
gj;jpuj;jpy; epWtd epjpaj; jiyg;gpd; fPo;  fhl;lg;gl;Ls;sJ. 
 
 

4.2 ntspehl;L kw;Wk; gpw cjtpfs; 
elg;G tUlj;jpy; fpilf;fg;ngw;w ntspehl;L kw;Wk; gpw cjtpfs; (gztifapy;) tUlj;jpd; 
tuT nryT jpul;by; fhl;lg;gl;Ls;sJ. mt;thW ngwg;gl;l khdpak; tUlj;jpd; MFnryTf;F 
Vw;w tifapy; mq;fPfhpf;fg;gl;l epjpf; $w;Wfspd; gbNa mq;F fhl;lg;gl;Ls;sJ. elg;G 
tUlj;jpy; nryT nra;ag;glhj khdpa njhifia tpNrl epjpAk; khdpaKk; vDk; jiyg;gpd; 
fPo; epYitg; gj;jpuj;jpy; fhl;lg;gl;Ls;sJ. 
  
 

4.3 Muha;r;rpfSf;fhd khdpa epjp 
nryT nra;ag;glhj tpNrl khdpak;> epYitg; gj;jpuj;jpy; tpNrl epjp vDk; jiyg;gpd; fPo 
Muha;r;rp khdpa epjp vd fhl;lg;gl;Ls;sJ.  

 
 
 
 
…………………………………………….. 
rpNu\;l cjtp fzf;fhsh; 
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& &

Fwpg;G 2011 2010
nrhj;Jf;fs ;;

eilKiwapy; ,y;yhj nrhj;Jf;fs ; 1 225,846,803.14            71,711,797         

ePz;l fhy KjyPLfs;

Nrkyhg epjp KjyPL 2 31,827,075.14              24,738,900                

gapw;rp newp 769,197.40                   646,197                     

epy mikg;G 37,500.00                     37,500                       

258,480,575.68         97,134,394             

eilKiwr; nrhj;Jf;fs ;

,Ug;G 3 3,179,840.64                4,752,234                  

fld;;fhuh;fSk; kw;Wk; tuNtz;baitfs; 4 126,213.06 348,319                     

Copah; Efh; fld; 5 3,647,741.00                3,459,729                  

epiyahd itg;G tl;b tuT 1,925,873.28                1,631,001                  

Efh; fld; epjp KjyPL 158,659.52                   194,398                     

gz;bif Kw;gzk; ifapUg;G KjyPL 247,000.00                   -

epiyahd nrhj;Jf;fs; tp;w;gidapd; %yk; - 32,668                       

itg;G Kw;gz nrYj;JiffSk; Kw;gzKk; 6 10,588,204.48              18,803,745                

gz;bif Kw;gzk; ifapUg;G - 300,000                     

ifapUg;Gk; tq;fpapUg;Gk; 7 32,151,271.46              18,771,207                

52,024,803.44           48,293,301             

nkhj;j nrhj;Jf;fs ; 310,505,379.12         145,427,695           

fld;fs ;

eilKiw fld;fs ;

nfhLgl Ntz;ba fzf;Ffs; 8 1,429,632.99         748,529                     

ml;LW nryTfs; 9 1,610,922.09                1,228,358                  

3,040,555.08             1,976,887               

eilKiwapy; ,y;yhj fld;fs ;

tpNrl epjpAk; khdpaq;fSk; 10 56,770,736.46              36,729,961                

gpd;Dhpik fld;fs; 11 14,559,690.00              10,982,676                

71,330,426.46           47,712,636             

nkhj;j fld;fs ; 74,370,982                 49,689,523             

nkhj;j epfu nrhj;Jf;fs ; 236,134,397.58         95,738,172             

epfu nrhj;Jf;fs ;/chpikahz;ik

epWtd epjp 65,524,869.43              (44,824,815)              

%yjd epjp - nryT nra;ag;gl;lJ 12 160,315,536.72            130,571,580              

            nryT nra;ag;glhjJ 3,215,490.28                2,912,906                  

[dhjpgjp epjp - nryT nra;ag;gl;lJ 7,078,501                     7,078,501                  
nkhj;j epfu nrhj;Jf;fs ;/chpikahz;ik 236,134,397.58         95,738,172             

………………….               ………………     ………………………….…..

 gzpg;ghsH                     nrayhsh;     rpNu\;l cjtp fzf;fhsh;

mbg;gilf; fw;iffSf;fhd epWtfk ;

,yq;if

31.12 .2011 y; epjp epiyj;jpul ;L
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mbg;gilf; fw;iffSf;fhd epWtfk;

,yq;if

      31.12.2011 Mk;; jpfjpapy; Kbtile;j tUl epjp nraw;ghL jpul;L

&. &.

Fwpg;G 2011 2011

njhopw;gLk; tUkhdk;

njhlh;khdpak; 93,407,000.00 87,326,000    

Vida tUkhdq;fs; 13 12,565,833.19    2,708,936      
105,972,833.19  90,034,936    

nryTfs;
Ms;rhh; rk;gsk; 14 64,733,162.66    56,701,331    
gpuahzk; 15 527,335.10         935,608         
toq;fy;fSk; Efh;nghUl;fSk; 16 9,449,019.16      8,909,739      
guhkhpg;G 17 7,610,384.66      6,217,025      

xg;ge;j Nritfs; 18 12,417,141.98    10,751,660    
Nja;khdk; 7,934,287.89      7,274,622      

gpw nrytpdq;fs; 19 17,874,376.71    6,399,145      

nkhj;j nraw;ghL nryT 120,545,708.16  97,189,130    

njhopw;gLk; nraw;;ghL gw;whf;Fiw (14,572,874.97)   (7,154,194)    

epjp nryTfs;
epiyahd nrhj;Jf;fspd; kPs;kjpg;gPL 122,463,619.32  -
Kd;ida tUl rPuhf;fy; 20 241,536.73         (203,391)       
tUl epfu gw;whf;Fiw 108,132,281.08  (7,357,585)    

epWtd epjp
Kd;dhy; nfhz;L tug;gl;l kPjp (44,824,814.47)   (37,043,913)  
tUlj;jpy; Nrh;f;fg;gl;lit 135,516.82         (464,767)       

(44,689,297.65)   (37,508,680)  
khdpaj;jpy; nfhs;Kjy; nra;ag;gl;l epiyahd nrhj;Jf;fs; 2,081,886.00      41,450           
tUlj;jpy; epfu gw;whf;Fiw 108,132,281.08  (7,357,585)    

65,524,869.43    (44,824,815)   
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mbg;gilf; fw;iffSf;fhd epWtfk;
,yq;if

31.12.2010 y; Kbtile;j tUlj ;j py ; epfu nrhj ;Jf ;fspy ; khw;wk; nra;ag;gl;l jpul;L

2009 k; Mz;L brk;gh; 31 k; j pfj p ,Ug;G (37,043,912.87)     

Kd;ida tUl rPuhf;fy; (203,390.64)          

,urhadk;> Efh; nghUl;fs; ,Ug;G rPuhf;fy; 46,693.36             

,urhadk;> Efh; nghUl;fs; ,Ug;G rPuhf;fy; 12,937.50             

rk;gs kw;Wk; Kw;gzk; ghf;fp (460,867.50)          

rk;gs ghf;fp rPuhf;fy; 34,927.26             

vOJfUtp> rpy;yiw ,Ug;G rPuhf;fy; (3,888.25)              

mfw;wg;gl Ntz;ba nghUl;fs; rPuhf;fy; (1,182.50)              

khdpaj;jpy; nfhs;Kjy; nra;ag;gl;l epiyahd nrhj;Jf;fs; 41,450.00             

tUlj;jpy; gw;whf;Fiw (7,154,194.11)       

2010 k; Mz;L brk;gh; 31 k; j pfj p ,Ug;G (44,824,814.47)     

Kd;ida tUl rPuhf;fy; 241,536.73           

ghJfhg;G thp rPPuhf;fk; (7,241.71)              

ntspaPl;L fyQ;rpa rPuhf;fk; 4,275.00               

me;epa nryhtzp njhiyNgrp> ePH jpUj;jk; 9,819.44               

khdpaj;jpy; nfhs;Kjy; nra;ag;gl;l epiyahd nrhj;Jf;fs; 2,081,886.00        

mr;rPl;L nrytPdj;jpUj;jk; 4,750.00               

fl;llg; gphptpy; Vw;gl;l Nkyjpf nrytPdk; 123,914.09           

epiyahd nrhj;Jf;fspd; kPs;kjpg;gPl;L 122,463,619.32    

tUlj;jpy; gw;whf;Fiw (14,572,874.97)     

2011 k; Mz;L brk;gh; 31 k; j pfj p ,Ug;G 65,524,869.43       
 
 



 

 

 

 

263 

 

mbg;gilf; fw;iffSf;fhd epWtfk ;

,yq;if

31.12 .2011 Mk; jpfjpAld; KbtilAk ; tUlj;jpy; ,izf;fg;gl ;l fhRg;gha ;r ;ry; $w;W

njhopw ;gLk ; nraw;ghL %yk; fhRg;gha ;r ;y;

rhjhuz nraw;ghLfspy;  gw;whf;Fiw 108,132,281        (7,357,585)     

$l;Lf/fop: epjp epfu rPuhf;fy;fs; 135,517                (464,767)        

108,267,798    (7,822,352)        

gz mirTf;Fl;glhjit

Nja;khdk; 7,934,288               7,274,623        

cgfhu xJf;fk; 3,604,102               908,578           

nraw;jpl;lq;fshy; Vw;gl;l %yjd 

nrytpdq;fs; rPuhf;fy; -                         -                   

nghUl;fspd; Fiwg;G 2,081,886               41,450             

Nja;khd xJf;f jpUj;jq;fs; (303,630,774)          (3,390,358)        

(mjpfhpg;G)/FiwT epiyahd nrhj;Jf;fs; 

mfw;wg;gl;ljd; %yk;; -                   

mjpfhpg;G)/FiwT Copah; Efh; fld; -                         (314,049)          

mjpfhpg;G)/FiwT ,Ug;G (188,012)                522,114           

mjpfhpg;G)/ FiwT fld;fhuh;fSk; kw;Wk; 

tuNtz;baitfs; 1,572,393               

mjpfhpg;g /FiwT gz;bif Kw;gzk; 222,106                  (262,013)          

mjpfhpg;G)/ FiwT epiyahd (247,000)                -                   

itg;G tl;b (294,872)                1,079,712        

mjpfhpg;G)/ FiwT itg;G> 

Kw;gz nrYj;Jif> Kw;gzk; 8,215,540               (6,282,655)       

epiyahd nrhj;jf;fs; mfw;wpajd; %yk; 32,668                    (32,668)            

gz;bif Kw;gzk; ifapUg;G 300,000                  (300,000)          

mjpfhpg;G)/FiwT nfhLf;f Ntz;ba fzf;Ffs;
681,104                  331,188           

mjpfhpg;G)/FiwT ml;LW nryTfs; 382,563                  (206,900)          

cgfhuk; nfhLj;jJ -                         (142,200)          

epiyahd nrhj;Jf;fs; mfw;wg;gl;ljd; %yk; 

,yhgk; (184,335)                (279,518,342)   -                   (773,179)           

njhopw ;gLk ; nraw;ghLfs; %yk ; epfu 

fhRg;gha ;r ;ry ; (171,250,544)   (7,822,352)        

KjyPl ;L nraw;ghL %yk;

fhRg;gha ;r ;ry ;

epiyahd nrhj;Jf;fs; nfhs;Kjy; (39,690,882)           (13,221,921)     

gapw;rp newp (123,000)                (240,203)          

epiyahd nrhj;Jf;fs; rPuhf;fy;fs; 181,252,362           3,541,299        

KjyPLfs; nra;ag;gl;lit (7,088,175)             (2,925,856)       

-          Nrkyhgepjp 35,738                    169,856           

-          Efh; fld; epjp (27,088)                  

Nkyjpf nrytPPdk; 134,358,955    (12,676,825)      

(316,409,932)   (21,272,356)      

KjyPl ;L nraw;ghLfspd; %yk ;

epfu fhRg;gha ;r ;ry; (21,272,356)

2011

&.

2010

&.
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj ;j pd ; fzf;Ff; Fwpg;Gfs;
Fwpg;G 1

epiyahd nrhj;Jf;fs ; &

fpuak; 01.01.2011 y; NrHf;if rPuhf;fy;fs;/ 31.12.2011 y;

nkhj;jk; mfw;wg;gLjy; nkhj;jk;

fhzp 28,622,151.00         -                      -                          28,622,151.00         

fl;blk; 20,692,701.87         6,959,240.00      -                          27,651,941.87         

Ma;T$l cgfuzk; 296,439,503.80       21,616,005.29    (150,059,785.57)     167,995,723.52       

,ae;jpuq;fs;>MAjq;fs;>cjphpfs; 1,210,940.02           38,619.00           (489,093.74)            760,465.28              

Nkhl;lH thfdq;fs; 5,146,432.25           839,668.00         -                          5,986,100.25           

Ehyf Gj;jq;fs; 10,673,672.76         828,553.01         -                          11,502,225.77         

FspHrhjd ngl;bfs; 1,581,235.75           105,199.00         (616,062.37)            1,070,372.38           

Fsp&l;bfs; 3,044,152.60           1,857,624.18      (453,165.00)            4,448,611.78           

jfty; njhlHG cgfuzk; 498,800.06              57,110.00           (215,097.03)            340,813.03              

fzzpfSk; mr;R ,ae;jpuq;fSk; 33,423,439.23         6,847,180.00      (25,442,205.89)       14,828,413.34         

jsghlKk; nghUj;JiffSk; 4,037,901.19           43,575.00           (955,911.20)            3,125,564.99           

tpisahl;L rhjdq;fs; 29,950.00                -                      (16,470.00)              13,480.00                

Mgp]; kw;Wk; ehdhtpj cgfuzq;fs; 13,420,960.01         498,108.40         (3,004,570.98)         10,914,497.43         

418,821,840.54   39,690,881.88 (181,252,361.78)  277,260,360.64    

Nja;khdk; 01.01.2011 y;             tpiy 31.12.2011 y;

nkhj;jk; tUlk; rPuhf;fy;/mfw;wy; nkhj;jk;

fl;blk; 16,701,388.95         676,557.11         113,422.11              17,491,368.17         

Ma;T$l cgfuzk; 265,345,970.37       4,625,702.43      (255,186,874.95)     14,784,797.85         

,ae;jpuq;fs;> MAjq;fs;>cjphpfs; 1,057,468.62           26,528.76           (973,557.49)            110,439.89              

Nkhl;lH thfdq;fs; 4,667,359.01           165,371.64         -                          4,832,730.65           

Ehyf Gj;jq;fs; 9,120,107.18           697,371.29         -                          9,817,478.47           

FspHrhjd ngl;bfs; 1,268,628.45           34,911.10           (1,232,124.75)         71,414.80                

Fsp&l;bfs; 2,154,153.39           123,149.26         (1,812,660.00)         464,642.65              

jfty; njhlHG cgfuzk; 458,962.56              6,830.60             (430,194.06)            35,599.10                

fzzpfs; / mr;R ,ae;jpuq;fs; 29,832,609.06         1,332,767.94      (28,251,442.66)       2,913,934.34           

jsghlKk; nghUj;JiffSk; 3,856,368.58           24,240.69           (3,823,644.80)         56,964.47                

tpisahl;L rhjdq;fs; 26,068.00                3,882.00             (18,300.00)              11,650.00                

Mgp]; kw;Wk; ehdhtpj cgfuzq;fs; 12,620,958.96         216,975.07         (12,015,396.92)       822,537.11              

347,110,043.13   7,934,287.89   (303,630,773.52)  51,413,557.50      

Nja ;khdk ; fopj;j  ngWkhdk ; 71,711,797.41     225,846,803.14     
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 2

        gj;jpu ,yf;fk ; & &

2011 2010

1     200-15-03-0477-8 3,347,117.03      3,083,479.57    

2     200-15-03-0478-6 3,347,117.03      3,083,479.57    

3     200-15-03-0479-4 3,347,117.03      3,083,479.57    

4     200-15-03-0480-8 3,347,117.03      3,083,479.57    

5     200-15-03-0495-6 2,000,000.00      -                    

6     200-15-03-0494-8 3,277,020.82      3,018,904.53    

7     200-15-03-9758-5 2,128,691.46      1,961,023.99    

8     2-0015-14-16561 1,601,131.58      1,475,017.62    

9     2-0015-15-16545 1,601,131.58      1,475,017.62    

10    2-0015-15-16570 1,601,131.58      1,475,017.62    

11    2-0015-03-13645 3,229,500.00      3,000,000.00    

12    2-0015-03-13718 3,000,000.00      -                    

31,827,075.14    24,738,900       

Nrkyhg epj p KjyPL
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 3

,Ug;G

    &     &

                                           2011 2010

,urhad fz;zhbr;rhkhd;fs;> Ma;T$l

   rhkhd;fs; 2,364,967.79  3,113,585    

vOJ fUtpfs;> rpy;yiw fsQ;rpak; 359,351.79     504,444       

ntspaPLfs; 138,776.00     819,954       

xg;gil nfhs;Nthh; ,Ug;G - ntspaPLfs; 17,405.84       17,406         

fl;bl guhkhpg;G 299,339.22     296,845       

3,179,840.64  4,752,234    

                                                                  

Fwpg ;G 4

fld;fhuh ;fSk; kw;Wk; tuNtz;baitfs;

CopaH  fld;fhuh;fs;  

   - gz;bif Kw;gzk;  (Fwpg;G 4m) 54,500.00       57,500         

Kw;gzKk; kw;Wk; tuNtz;baitfs; (Fwpg;G 4M) 71,713.06       290,819       

126,213.06     348,319       

Fwpg ;G 4 m (A)

Copah ; fld; kw;Wk; gz;bif Kw;gzk;  &.  &.

2011 2010

54,500.00       57,500          
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31.12.2011Mk; jpfjpAld;; KbtilAk; tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 4M

Kw;gzq;fSk; kwWk; tuNtz;baitfs;

 &.  &.

2011 2010

-                  1,750              

gpw Kw;gzq;fs; -                  4,004              

Kj;jpiu Kw;gzk; 6,500.00         6,500              

Njrpa Muha;r;rp fTd;rpy; 15,000.00       150,164          

tpLjp tUkhdk; 2,200.00         

njhiyj;njhlh;ghlypy; ,Ue;J kPsg;ngwy; 966.00            

mZrf;jp mjpfhurig -                  7,381              

fhrd;]; -                  14,800            

rpNyhd; xf;rprd; ypkpl;ll; -                  106,220          

Mh;. B. Mh;. ,d;l];uP]; gptpup ypkpl;ll; 16,102.50       -                  

nkl;Nuh nghyprd; Mgp]; gptpup ypkpl;ll; 14,994.56       -                  

kq;fsh ,yj;jpudpay; Rg;gh; khh;f;fw; 15,950.00       -                  

71,713.06       290,819          

31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 5

Copah ; Efh ; fld;  &.  &.

2011 2010

3,647,741.00  3,459,729.00  

Njrpa vk;.gp.b.v];. Muha;r;rp  tiyg;gpd;dy;
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31.12.2011 Mk; jpfjpAld;; KbtilAk; tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 6

itg;Gfs;> Kw;gz nrYj;JiffSk;; Kw;gzKk;

 &.  &.

2011 2010

kPsg; ngwf; $ba itg;G (Fwpg;G 6m) 410,100.00      410,100      

csSH  Kw;gz nrYj;Jiffs; (Fwpg;G 6M) 868,251.61 1,178,393   

ntspa+H Kw;gz nrYj;JiffSk; Kw;gzKk; (Fwpg;G 6,)                       3,275,721.55 4,320,080   

Kw;gz nrYj;Jiffs;> Kw;gz ehza cWjpf;

                fbjk; (Fwpg;G 6<) 1,492,728.00 3,578,177   

uhf;if Kw;gzk; - jhtuf;fy caphpay; - 3,675          

Gj;jf uhf;if Kw;gzk; - ,aw;if Ntjpapay; 5,489.50          5,490          

jhq;fp Kw;gzk; - fl;likg;G Gtpapay; 4,960.00          4,960          

kuj;jhq;fp Kw;gzk; 952             

Kw;gzk; - fl;blj;jpizf;fs gzpg;ghsh; 3,429,476.17 8,200,440   

Inuhypf; n[f; Kw;gzk; 4,000.00          4,000          

tiug;gl Kw;gzk; 1,097,477.65   1,097,478

10,588,204.48 18,803,745 

Fwpg ;G 6m

jpUg;gpf; nfhLf;f Ntz;ba itg;G

,yq;if kpd;rhu rig 275,000.00      275,000      

= yq;fh nlypnfhk; 5,000.00          5,000          

fz;b khefu rig 20,000.00        20,000        

rpNyhd; xf;rp[d; ypkpl;ll; 32,100.00        32,100        

nfhOk;G Nf]; fk;gdp 2,000.00          2,000          

yq;fh ,d;lHnel; NrHtp]; 1,000.00          1,000          

fz;b laH hpgpy;bq; fk;gdp 50,000.00        50,000        

B.V. Vgh rd;]; 3,750.00          4,900          

rp.I.v];.I.vy; 15,000.00        15,000        

n\y; Nf]; fk;gdp 3,750.00          2,600          

vk;bvd; nel;ntf; gpiu.ypkpl;ll; 2,500.00          2,500          

410,100.00      410,100       
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31.12 .2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd ; fzf;Ff; Fwpg ;Gfs ;

Fwpg ;G 5

Copah; Efh; fld;  &.  &.

2010 2009

vk;. B. [Pth f];Jhhp 42,995.00 70,175               

v];. vd;. n`l;bahuhr;rp 136,550.00 45,020               

B.[P. Fzjpyf;f 41,940.00 67,260               

B.[P.Nf. njhuFk;Gu 41,380.00 66,220               

[P.  Mhpaul;d 173,320.00 58,980               

V.tp.V.gp. Fkhu 126,230.00 158,510             

v];. rphpky;tj;j - 18,080               

vr;.vr;.vk;. N`uj; gz;lh 14,470.00 39,310               

Mh.gP. `g;Gnfhl;Lt 144,475.00 181,375             

[P. lgpspA. Mh;. gp. re;jpufhe;jp 200,000.00 58,315               

Mh;. vk;. tp. gp. uj;dhaf;f 49,180.00 82,060               

vk;.Nf. eprq;f 57,224.00 91,556               

Nf.Nf. fUzhjhr 42,510.00 72,630               

b.rp. gp jpyf;ful;d 42,960.00 79,800               

vk;.V.gp. ngNuuh 143,225.00 181,445             

vk;.gp.gp. FUNf 183,323.00 68,325               

vk;. V. yhy; 29,280.00 54,600               

Mh;.v];.vk;. ngNuuh 37,950.00 68,550               

[P.B. jh;kNrd 36,720.00 60,000               

B. mYj;gl;lngd;jp 10,500.00 42,000               

vd;.gp. mj;JNfhus 60,300.00 79,500               

V.Nf. gj;jpud 186,660.00 60,375               

B.N[.vk;.lgpspA.gp. [aNrfu 153,310.00 193,330             

I. Jk;ngy 173,320.00 95,325               

Mh;.gPP. tPuf;Nfhd; 32,720.00 72,080               

Mh;.Nf.rp. fUzhuj;d 173,320.00 76,880               

B.vk;. Nf. yf;\pkp Fkhhp 49,090.00 83,770               

v];. Xghj 66,790.00 85,930               

lgpspA. [P. [aNrfu gz;lh 43,670.00 74,510               

Nf.vk;. Mhpatd;r 114,650.00 67,100               

vk;. V. [P. Nrhkhde;j 101,180.00 126,500             

V.gP.[P.lgpspA. [atPu - 28,400               

vk;. [PP. jahrphp 24,735               

vr;.lgpspA.vk;.Mh;.gp.vk;. tPu#hpa 55,552.00 88,888               

vk;.vd;.gP. FyJq;f 189,995.00 79,520               

lgpspA.B.v];.gp. ngNuuh 192,500.00 41,990               

Nf.[P.b.gP. FzNrfu 36,530.00 49,850               

Mh;.v];.Nf. Fzth;jd 153,125.00 56,900               

rp.b.Nf. jpyf;ful;d 28,900.00 86,860               

gp.v];.v];. rkuf;nfhb 62,220.00 103,740             

rp. ,yq;fNfhd; 34,585.00 62,365               

B.v];. [atPu 31,780.00 63,640               

vr;.vk;.V.gP. N`uj; 153,310 193,330             

367,741.00    3,459,729        
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31.12.2011 Mk; jpfjpAld; KbtilAk; tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 6M

Kw;gz nrYj;Jiffs; (cs;@H)

&. &.

2010 2009

87,572.00 84,001

mnkhpf;fd; ,urhadr; rq;fk; 87,572.00        84,001               

mnkhpf;fd; ngsjpftpay; rq;fk; 82,715.26        85,699               

mnkhpf;fd; Ez;Zaphpdtpay; rq;fk; 3,648.65          61,534               

kz;ts ngz; tpQ;Qhdpfs; rq;fk;  -                  2,742                 

kpUf xOf;f rq;fk; 10,412.40        11,169               

kz;ts ngz; tpQ;Qhdpfs; rq;fk; 4,537.50          2,420                 

mnkhpf;fd; njhy;nghUs; rq;fk; 9,542.11          9,428                 

Nfk;gphp[; gy;fiyf;fof mr;rfk; -                  5,120                 

mQ;ry; gpujk mjpfhhp> fz;b 143,363.28      96,091               

gphpj;jhdpa kz;ts tpQ;Qhdpfs; rq;fk; 2,500.00          2,500                 

gphpj;jhdpa #oypay; rq;fk; 15,625.00        -                     

Rq;f gzpg;ghsh; ehafk;- gJfhg;G thp -                  15,013               

,e;jpa tpQ;Qhd rq;fk; 9,026                 

FNshgy; nfyf;l; gPtP 400,000.00      500,000             

Copah; fhg;GWjp fk;gdp -                  50,680               

nkl;Nuh nghypld; xgp]; gpiu.ykpl;ll; 8,569.84          60,475               

nkf;kpyd; rg;];fph;g;\d; fk;gdp 4,044.00          6,138                 

Njrpa Gtpapay; rq;fk; 29,089.00        27,435               

[<<< 11,800.88        13,548               

epA rad;b];l; 27,443.27        -                     

Mh;.V.N[.Nthy; gpuf;l;> ];Nll; 458.54             36,533               

v];.gP. gpNul; Nrh;tP]; 5,348.80          5,512                 

rad;bgpf; mnkhpf;fh 17,968.75        -                     

Nwhay; vd;lNkhNyh[pf;fs; rq;fk; -                  37,246               

xf;];Nghl; rQ;rpif -                  7,499                 

mnkhpf;fd; kz;ts tpQ;Qhd rq;fk; -                  26,619               

tpyp n`d;dpq; rq;fk; -                  7,238                 

murhq;f ntspaPl;L Nguit mj;jpal;rfh; -                  13,500               

tp[ah gj;jphpif 780.00             -                     

caphpd ghJfhg;G rq;fk; 2,832.33          1,227                 

868,251.61      1,178,393           
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G  6,

Kw;gzk; (ntspehl;L nfhs;Kjy;)     &.  &.
2011 2010

V.N[. Nfhg; & rd]; ypkpl; 81,232.07       256,727      
vf;hp nlf; fd;ry;ld;]; 7,900.57         7,900          

mhpvd;l; 1,559.88         297,257      

mf;yp capH tpQ;Qhd njhopEl;gk; 47,462.04       -              

gp.B.vr;. tpQ;Qhd$l tpepNahfp];jh; 3,071.80         3,072          

gp.vr;. gpsf;nty; ypkpl;ll; 21,646.55       21,647        

ngr;nkd; fypNghdpah 11,873.65       11,874        

Gf; nel;Ntf; ,d;lh;ne\dy; -                  8,638          

gNahnlf;Ndhy[p]; -                  298,967      

gNahf;tpg; cw;gj;jpfs; -                  9,596          

Gf;; rp];lk; gps]; tpkpll; 31,051.26       -              

nfgP ntspaPL 6,457.43         6,457          

Nfk;gphpr; gy;fiyf;fof mr;rfk; 4,216.34         13,027        

Nfhy; Gukh; ,d;lh;ne\dy; 518,478.32     281,586      

irgnuhg;bf; nrkpnfhd;;bAld; 87,608.00       -              

Nltpl; ngdp -                  16,423        

b.v];. Gf; ,d;lnk\dy; 31,554.66       -              

Nlhypq; fpd;l];yp (,e;jpah) -                  10,358        

Nla;l;Nuhd; ,d;NfhgNul;ll; 33,157.00       -              

vy;];tpah; rad;]; 61,008.50       61,009        

mnkhpf;fh g+r;rpay; rq;fk; 18,922.66       18,923        

vd;nlf; ,d;];Unkd;l; gpiuNtl;. -                  93,044        

vahyh rpq;fG+H gpiutl; ypkpl;ll; 128,678.38     -              
<v];V 4,974.30         4,974          

gphpl;\; fk;gpA` 376,627.87     -              

gp\h; rad;bgpf; a+Nf 209,518.90     -              

GSf;fh nfkpf;fy; 34,771.47       34,771        

[p.gp.rp. rad;bgpf; ,f;Ankd;l; -                  289,515      

fpsh];ntahh; ngg;hpf; Nfhy; N`r; p̀y; -                  27,831        

Frpad; ,q; -                  1,013,893   

n`nunah]; fpNytpa]; fk;g` 61,738.90       -              

,d;lh;ne\dy; njhk;rd; 5,566.26         5,566          

,d;lnd\dy; bu\;l; Ngh `_nyh[pfy; 8,072.50         -              

,d;Nghnkl; (,e;;jpah) ypkpl;ll; -                  235,896      

Np[hd; tpyp vd; rd;]; 98,592.77       11,682        

n[d;Nfhd;]; 3,893.06         57,249        

FSth; vflkpf; 47,733.25       47,733         
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vy;.vr; vyprp\d; & fk;gdp ypkpl;. 5,215.09         5,215          

vk;.N[. ngl;lh;rd; (rad;bgpf;) ypkpl;ll; 20,447.53       20,448        

vd;vr;gpv]; ypkpl; 33,211.54       66,131        

xf;];Nghl; gy;fiyf;fofk; 4,284.53         4,285          

Mh;v]; nfhk;Nghdl;]; Anf -                  222,702      

hpNrHr; Nrtp]; ypkpll; 12,973.59       -              
];gphpq;fh; - nth;yf; Ipvk;gPvr; 77,558.66       63,369        
rpf;kh my;bhpr; 32,616.72       32,617        

nrd;l;Ngf; & \da;l;tpd;l; -                  134,226      

N\h;kl;R (Mrpah grpgpf;) -                  286,682      

v];.vk;.I. b];bgpA+\d; 80,642.96       -              

nlapyh; & gpud;rp]; 20,833.76       20,684        

nlh;gpd; b];hpgpA\d; Nrh;tpr]; ypkpl;ll; 11,043.48       11,043        

Njhk]; rad;bgpf; 497,733.96     -              

ntd; ,e;jpah ,wf;Fkjp Vw;Wkjp 1,167.50         1,168          

tplgps;a+Mh; ,d;lh;ne\dy; ypkpl;ll; 186,652.36     1,133          

ntI;dpd;nId; tptrha gy;fiyf;fofk;> nejh;yz;l;]; 9,727.20         9,727          

ity;l;Nfh ity;l;iyg; rg;is fk;gdp 102.38            102             

cyf Rfhjhu epWtdk; 691.82            692             

cyf tpQ;Qhd ntspaPL 2,479.52         2,479          

itapy; iyg; rg;iy fk;gdp 39,208.29       -              

adhf;Nfh epA rad;]; 290,216.00     290,216      

3,275,721.55  4,320,080    
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31.12.2010Mk; jpfjpAld;  KbtilAk; tUlj;jpd; fzf;Ff; Fwpg ;Gfs;
Fwpg ;G 6<

&. &.

2011 2010

Kw;gz nrYj;JiffSk; Kw;gzq;fSk; 

(ehza cWjpf; fbjk;)

vy;rp ,y. Nfvd;/v];Ivy;;/98/32 - 1,176            

vy;rp ,y. Nfvd;/v];Ivy;;/010/125 - 1,351,436     

vy;rp ,y. Nfvd;/v];Ivy;;/010/124 - 1,036,679     

vy;rp ,y. Nfvd;/v];Ivy;;/010/154 - 1,188,886     

vy;rp ,y. Nfvd;/v];Ivy;;/011/384 1,492,728.00 -                

1,492,728.00 3,578,177

Fwpg ;G 7

ifapUg;Gk ; tq;fpapUg;Gk ;

Njrpa Nrkpg;G tq;fp> fz;b - Nrkyhg epjpf;fzf;F 4,725,694.67 3,699,237     

fzf;F ,y. 1-0015-01-02989

Njrpa Nrkpg;G tq;fp> fz;b - Muha;r;rp epjp 54,950.14 52,283          

fzf;F ,y. 1-0015-01-03152

Njrpa Nrkpg;G tq;fp> fz;b - Efh;fld; epjp 158,659.52 194,398        

fzf;F ,y. 1-0015-109-1808

,yq;if tq;fp> fz;b 1,400,605.62 1,218,235     

fzf;F ,y. Mh;vg;rp/162747

1,499,306.00 2,286,843     

,yq;if tq;fp> fz;b> fzf;F ,y. 32794

21,106,813.68 8,181,163     

,yq;if tq;fp> fz;b> fzf;F ,y. 32795

3,205,241.83 3,139,048     

,yq;if tq;fp> fz;b> fzf;F ,y. 32779

32,151,271.46 18,771,207   

Fwpg ;G 8 

nrYj;j Ntz;ba fzf;Ffs;

fld; nfhLj;Njhh; - nghUs; tpepNahfpg;gth;fSk; NritfSk; 1,267,359.22   545,514        

(Fwpg;G 8m)

Vida fld; nfhLj;NjhUk; nfhLgl Ntz;baitfSk; 162,273.77      203,015        

(Fwpg;G 8M)

1,429,632.99   748,529         
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 8m

fld; nfhLj;NjhUk; - tpepNahf];jh ;fSk; NritfSk;   &.  &.

2011 2010

lhf;lH. MH. uj;ehaf;f 1,450.00         -               

fz;b laH  hPgpy;bq; fk;gdp ypkpl;ll; 75,050.60         38,045         

,iwthpj;jpizf;fs Mizahsh; ehafk; 24,196.73         18,082         

b.v];.Nf. Fkhurpq;f -                    300              

mfw;wg;glTs;s nghUl;fSf;F (2003)kPsnrYj;jf;$ba itg;Gf;fs; -                    4,275           

n`k;rd;]; ,d;lnd\dy; gpiutl; ypkpl;l; 50,366.40         -               

b. fhkpdp 71,359.50         -               

jpU. Efypaj;j 49,500.00         47,500         

V. vk;. mDuul;d -                    2,000           

re;jdk; rpjk;guk; -                    3,300           

rpd;kh nfkpfy; gpiutl; ypkpl;l 9,856.00           -               

nrhy;fk; bNubq; fk;gdp ypkpl;ll; 57,320.00         -               

Nguh. Mrphp ehzaf;fhu 2,770.00           -               

`h[p vk;.Nf.vk;.`rd; & rd;]; 2,775.00           14,970         

Nffhiy Nkhl;lh;]; -                    39,550         

Nf.b.gP. FzNrfu -                    120              

mfpy ,yq;if nghJ Kfhikj;Jt cjtpahsh;fs; -                    20,000         

Xfdpf; bNubq; (gpiu.) ypkpl;ll; 343,396.00       17,772         

gp.Nf.B. rj;Juhq;f -                    400              

N[hd; fPy;]; 485.50              -               

jpU. N[. Mfpythrd; 450.00              -               

jpU. lg;ypA+.vk;.Nf.B> tpN[uj;d 162.50              -               

lg;spA+.[PP. [aNrf;fu 399,920.00       -               

[P.B.V. hpg;hpNf\d; gpiutl; ypkpl;l; 2,400.00           -               

VaH ,d;[pdpaH 28,040.00         -               

mk;gpba XNlh fpahH 9,235.00           -               

 ,e;;jpuh Nkhl;lH ];gpahH gpiutl; ypkpl;l 13,499.99         -               

vk;.n[.MH. gPhp]; vd; rd;]; 140.00              -               

jpU. Vuq;f jahuj;d 19,700.00         -               

tpd;lH xNlh VaH fd;;. Vd;[pdpaH]; 100,366.00       -               

jp ,d;lnd\dy; `hl;ntahH ];NlhH 4,920.00           -               

Fthypl;ud; gpiutl; ypkpll; -                    333,312       

1,267,359.22    545,514        
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;
Fwpg ;G 8M
Vida fld; nfhLj;NjhUk ; nfhLglNtz;baitfSk;

nfhLgl Ntz;ba CopaH Nrkyhg epjp 540.53               540              
nfhLgl Ntz;ba CopaH ek;gpf;if epjp 73.72                 74                
;cs;ehl;L ,iwthpj;jpizf;fsk; -                    34                

nfhLgl Ntz;ba Njf;fpitj;j gzk; 8,000.00            32,399         
<.vr;. fUzehaf;f -                    3,031           
Nf.gp.vd;. uj;dhaf;f -                    18,438         
vd;Mh;rp thlif (kPs nrYj;jg;gl Ntz;ba itg;G) 90,000.00          90,000         

mfw;wg;gl Ntz;ba nghUl;fs; (kPs nrYj;jg;gl Ntz;ba itg;G) 3,470.00            3,470           
ky;tj;j nfhd;uf;l]; 27,000.00          27,000         
jpUk;g nfhLglNtz;ba mkh;T fl;lzk; -                    10,000         
#dh; rad;bgpf; 14,968.82          14,969         

rpwpyq;fh ,d;Rud;]; 18,220.70          -              
fyhepjp gz;lhu - fhg;GWjp Nfhuy; -                    3,060           

162,273.77        203,015       

Fwpg ;G 9

ml;LW nryTfs;
   &.    &.
2011 2010

8,036.00            4,455           

Nghf;Ftuj;J kw;Wk; ,ize;jgb 575,045.00        289,749       

murhq;f fzf;fha;T fl;lzk; 126,474.84        35,037         

jw;fhypf Copah; rk;gsq;fs; 15,503.00          54,041         

jfty; njhlHG 77,708.38          76,615         

Nkyjpf Neu nfhLg;gdTfs; 146,127.00        137,592       

ghJfhg;G Nrit 56,860.00          54,602         

eyd;Ghp tplak; 55,426.00          47,376         

nghJthd guhkhpg;G - fl;blk; Ngzy; 28,950.00          26,600         

nghJthd guhkhpg;G -  Njhl;lk;  25,000.00          25,000         

nghJthd guhkhpg;G- Nghrdrhiy 32,079.10          42,452         

ePh; fl;lzk; 110,190.79        92,854         

,izak; 2,456.89            2,457           

rk;gsk; - vr;. [aNrfu 26,879.20          18,322         

rk;gsk; - Nguh. v];.V. Fy#hpa (tUif jUk;) 218,157.22        210,846       

kpd;rhuf;fl;lzk; -                    1,260           

gj;jphpf;if fl;lzk; 20.00                 -              

fhg;GWjp 10,630.00          -              

Kj;jpiu Nrit 13,336.00          -              

Vidait 54,523.80          -              

rk;gsk; - Nguh. Vk;. V. fhPk; 27,518.87          27,847         

rk;gsk; - N[.gp. gj;krphp (tUif jUk;) -                    41,186         

rk;gsk; - Nguh.vk;.V.Nf.vy;. jprhehaf;f(tUif jUk;) -                    27,459         

rk;gsk - Nguh. jp];] Mh;. N`uj; (tUif jUk;) -                    12,608         

rk;gsk; - fyhepjp NrdhjPu (tUif jUk;) 1,610,922.09     1,228,358     
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31.12 .2011 Mk; jpfjpAld; KbtilAk ; tUlj;jpd ; fzf;Ff; Fwpg ;Gfs ;

Fwpg ;G 10 &. &.

tpNrl epjpAk ; khdpaKk ;  2011 2010

mbg;gil fw;if epWtd Nrkyhg epjp 38,753,451.97              30,344,535               

Xa;T ngw;w Copah;fspd; epjp 1,233,887.81                2,020,836                 

gz;bif Kw;gz epjp 247,000.00                   -                           

Efh;fld; epjp 158,659.52                   194,398                    

tpNrl khdpak; (Fwpg;G 10m) 15,493,538.02              3,888,924                 

Muha;r;rp khdpa epjp 884,199.14                   281,267                    

56,770,736.46           36,729,960            

Fwpg;G 10m

tpNrl khdpa epYitfs;

ghlrhiy tpQ;Qhd epfo;r;rp epuy; 19,582.26                     -                           

MHIP/2005/Bvk;vk;/01 - fyhepjp nfn`y;gd;dy -                                806,899                    

ne\dy; vf;hp gprpd]; fTd;rpy; -                                766                           

ePPh; gFg;gha;T- <<gP -                                589,999                    

MHIP/2004/gp021 -fyhepjp gz;lhu -                                1,638                        

fy;tp Rw;Wyh-Rw;whly; tpQ;Qhdk;> #oy; caphpay; 2004 -                                166,829                    

Mh;P[P/2004/gp/04 - fyhepjp NrdhjPu -                                2,995                        

nraykh;T (Short Course on Bio. Treat. for Ind.wastewater) 62,412.22                     87,242                      

ng];l; khdpak; -                                1,713                        

fpA lgpspA I gp -                                42,658                      

V[P/2006/04 - fyhepjp ,f;ghy; 54,505.83                     54,506                      

Mh;P[P/2006/VVv];Mh;/04 -fyhepjp [P. nrdtpuj;d 35,522.39                     439,685                    

Mh;P[P/2006/<gP/08 -                                1,582                        

Mh;P[P/2007/v];gpMh;/01 275,283.57                   627,850                    

Mh;P[P/2007/<gP05 -fyhepjp gp.Mh;. [P. nrdtpuj;d 230,005.75                   176,206                    

Mrphpah;fs;> khzth;fSf;fhd gl;liw 130,568.89                   241,955                    

rad;bah rQ;rpif 383,647.50                   265,058                    

rPrPB KUq;fh -                                69,300                      

irl;lhkh gy;fiyf;fofk; 131,626.46                   167,626                    

ePh; khjphpfs; ghpNrhjpj;jy; 27,433.50                     17,711                      

cdhr;rp jz;zPh; jd;ik 7,600.84                       71,268                      

fyh Xah - vd;.lgpspA.v];.B.gP. 49,442.83                     49,443                      

gNahnaNr 73,249.31                     -                           

tpL fpud 53,500.00                     -                           

tUlhe;j jpUg;gk; 31,777.95                     -                           

ehty jpwe;j gy;fiyf;fofk; - lhf;;lH. ,f;ghy; 61,020.00                     -                           

ehty jpwe;j gy;fiyf;fofk; - lhf;;lH. fhkpdp 45,000.00                     -                           

fydp gy;fiyf;fofk; - lhf;lH. gz;lhu 463,498.54                   -                           

Nrhyh - Mrpah 20,860.90                     -                           

tplhj 940,427.87                   -                           

irNghrak; 1,333,302.70                -                           

rpl;dp gy;fiyf;fofk; 22,640.00                     -                           

MH.[P./2011/<fpA+./01 497,463.71                   -                           

rP.Nf.B. tpahgh 568,570.00                   -                           

MH.[P./2011/gP.v];./01 169,800.00                   -                           

vr;.<.B.rP. nraw;jpl;lk; 9,798,800.00                -                           

ePh; gFg;gha;T - fyhepjp ngd;;[kpd; 5,995.00                       5,995.00                 

15,493,538.02              3,888,924.00          
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31.12.2010 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 11

gpd;Dhpik fld;nghWg;Gfs;          &.              &.

2011 2010

Xa;t+jpa gzpf;nfhil xJf;fPL 14,559,690.00    10,955,588      

kPsf; nfhLg;gdTfSf;fhf Nkyjpfkhf nryT

nra;j khdpaj; njhif -                      27,088             

14,559,690.00    10,982,676      

Fwpg ;G 12

%yjd epjp nryTk; nrytplg;glhjJk;

         &.              &.

2011 2010

%yjd epjp nryT 132,937,793.73  114,655,518    

nryT nra;ag;gl;l murhq;f khdpa %yjdk; 27,377,742.99    15,916,062      

160,315,536.72  130,571,580    

nrytplg;glhj %yjd epjp

nrytplg;glhj %yjd epjp 546,691.27         958,968           

nryT nra;ag;glhj murhq;f %yjd epjp 2,668,799.01      1,953,938        

3,215,490.28      2,912,906        

Fwpg ;G 13M

tjptpl tUkhdk;

tjptpl tUkhdk; 486,364.52         -

Fiwg;G - Nfl;NghH$lk; kw;Wk; miwfSf;fhd

 nrytPdk; (334,035.50)        -

152,329.02         -                    
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;
Fwpg ;G 13

Vida tUkhdk;
&. &.

2011 2010

ntspA+H kw;Wk; cs;S+H khdpak; Fwpg;G(13m) 8,901,629.40      1,758,257.00   

md;gspg;G 2,788,500.00      -                   

Gj;jf tp;w;gid 16,660.83           4,817               

       tUkhdk; 180,355.27         161,636           

tl;b ngwg;gl;it 157,975.73         150,979           

ntspehl;L ehzak; khw;wypd; ngWtdTfs; 30,716.21           -                   

tUkhdk; - Nfl;NghH $l thlif 6,000.00             6,600               

thjptpl tUkhdk; (13 m) 152,329.02         446,647           

thlif tUkhdk; - vd;MHrp 180,000.00         180,000           

mfw;w;ggl;l nghUl;fspd; tUkhdk; 151,666.73         -                   
12,565,833.19    2,708,936        

Fwpg ;G 13m

ntspehl;L kw;Wk; cs;ehl;L khdpa tUkhdk;

&. &.
2011 2010

ghlrhiy tpQ;Qhd epuy; 134,417.74         177,043           

<<gP - ePh; rig/FUzhfiy Fsk; - 4,051               

Mh;[P/2006/VVv];Mh;/04 - 2,169               

gP<v]; khdpak; 24,830.00           18,822             
Mh;[P/06/;<gPP/08 220,482.80         218,233           
Mh;[P/2007/gp05 - 46,590             
Fwpg;gpl;l Muha;r;rp khdpa epjp - 80,860             
Mrphpah; khzth;fSf;fhd gl;liw 88,364.00           420,697           
rad;bah rQ;rpif - 149,594           
rPrPB KUq;fh 111,386.39         188,891           

Nfhg;gd;N`fd; gy;fiyf;fofk; 35,999.99           157,367           

cdhr;rp ePh; jd;ik 517,610.48         40,203             
fyh Xah - vd;.lgpspA.v];.B.gP. ,lk; 202,288.76         77,675             
gNahrpah - 175,557           
rpl;kh gy;fiyf;fofk; 11,960.70           -
tpJf;fpud 247,453.33         -
tUlhe;j jpUg;gk; 76,500.00           -
ehty jpwe;j gy;fiyf;fofk; - lhf;;lH. ,f;ghy; 6,247.05             -
Nrhyh - Mrpah 1,256,224.33      -
tplhj 60,864.10           -
irNghrak; 3,481,518.16      -
rpl;dp gy;fiyf;fofk; 196,545.28         -
rP.Nf.B. tpahgh 7,536.29             -
MH.[P./2011/gP.v];./01 20,000.00           -

vr;.<.B.rP. nraw;jpl;lk; 200.00                -
mDuhjGu khtl;lk; Gs;sp 2,201,200.00      -
ePh; gFg;gha;T - fyhepjp ngd;;[kpd; - 505                  

8,901,629.40      1,758,257         
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

&. &.

Fwpg ;G 14 2011 2010

Ms;rhh ; rk ;gs nryTfs;

rk;gsk; 54,746,283.90 48,952,143

Copah; Nrkyhg epjp 7,060,176.55 5,414,740

CopaH ek;gpf;if nghWg;G epjp 1,412,035.28 1,082,948

jw;fhypf Copah; nfhLg;gdT 632,279.46 426

Nkyjpf Neu nfhLg;gdTfs; 882,387.47 825,850

56,701,331.00 56,701,331 

Fwpg ;G 15

gpuahzk;

cs;Sh; 301,657.50 343,128

ntspa+h; 225,677.60 592,480

527,335.10 935,608      

Fwpg ;G 16

tpepNahf];jh ;fs; Efh ; nryTfs;

fhfpjhjpfs;> Mgp]; nghUl;fs; 541,173.32 374,301

vhpnghUs; 1,307,977.91 1,025,265

,urhadg; nghUl;fs; kw;Wk; fz;zhb nghUl;fs; 3,029,739.63 4,116,958

Efh; nghUl;fs; 4,570,128.30 3,393,215

9,449,019.16 8,909,739

Fwpg ;G 17

guhkhpg ;G nryTfs;

fl;blk; 2,359,995.94 2,450,282

cgfuzq;fs; 4,263,129.36 2,934,773

Nkhl;lh; thfdq;fs; 987,259.36 831,970

7,610,384.66 6,217,025  
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31.12.2011Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 18

xg;ge;j NritfSf;fhd nryTfs; &. &.

2011 2010

Nghf;Ftuj;J 1,034,501.00 789,664       

njhiyj;njhlh;G 607,444.63 506,640       

jghy; 168,035.00 150,224       

kpd;rhuk; 5,172,061.54 4,406,590    

ePh; 949,761.15 1,148,761    

Njhl;l guhkhpg;G 347,400.00 319,200       

fl;blk; Ngzy; Nrit 664,003.48 568,512       

ghJfhg;G Nrit 1,753,524.00 1,730,769    

Nghrdrhiy Nrit 300,000.00 300,000       

,izajs Nrit 1,420,411.18 831,300       

12,417,141.98 10,751,660  

Fwpg ;G 19

Vida nrytpdq;fs;

tpsk;guk;

MgNul;lk; nryT 370,620.80 263,343       

fzf;fha;T fl;lzk; 180,000.00 180,000       

Nfl;Nghh; $lk;> miwfs; guhkhpg;G 445,296.00 200              

tq;fp fl;lzk; 8,710.00 4,230           

tpUe;Jgrhuk; 65,467.74 148,443       

khdpa nryT (Fwpg;G 19m) 6,000.00 5,550           

cgfhuk; 8,901,629.40 1,758,257    

Copah; fhg;GWjp 3,604,102.50 908,578       

fhg;GWjp - fl;blk; 500,000.00 450,000       

Nkhl;lh; thfd fhg;GWjp> mDkjp gj;jpuf;fl;lzk; 344,057.16 347,604       

gj;jphpf;iffs;>ehNsLfs;; re;jh 261,344.74 158,014       

rl;lr; nryT 303,300.02 137,371       

mq;fj;jth; fl;lzk; 735,431.55 660,093       

ehdhtpj nryTfs; 665,550.03 405,719       

mr;rply;> Nghl;Nlh nfhg;gp 68,523.00 46,953         

ntspaPL - ed;nfhil 664,915.62 5,001           

Muha;r;rp fTd;rpy; $l;l nryT 23,216.75 21,353         

eyd;Ghp 726,211.40 658,553       

ntspehl;L ehzakhw;W el;lk; 726,211.40 40,083         

-

17,874,376.71 6,399,145     
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gfs;

Fwpg ;G 19m

khdpa nryT

&. &.

2011 2010

ghlrhiy tpQ;Qhd epuy; 134,417.74 177,043                 

<<gP - ePh; rig/FUzhfiy Fsk; - 4,051                     

Mh;[P/2006/VVv];Mh;/04 - 2,169                     

gP<v]; khdpak; 24,830.00 18,822                   

Mh;[P/06/;<gPP/08 220,482.80 218,233                 

Mh;[P/2007/gp05 - 46,590                   

Fwpg;gpl;l Muha;r;rp khdpa epjp - 80,860                   

Mrphpah; khzth;fSf;fhd gl;liw 88,364.00 420,697                 

rad;bah rQ;rpif - 149,594                 

rPrPB KUq;fh 111,386.39 188,891                 

Nfhg;gd;N`fd; gy;fiyf;fofk; 35,999.00 157,367

cdhr;rp ePh; jd;ik 517,610.48 40,203

fyh Xah - vd;.lgpspA.v];.B.gP. ,lk; 202,288.76 77,675                   

gNahrpah - 175,557

rpl;kh gy;fiyf;fofk; 11,960.70 -

tpJf;fpud 247,453.33 -

tUlhe;j jpUg;gk; 76,500.00 -

ehty jpwe;j gy;fiyf;fofk; - lhf;;lH. ,f;ghy; 6,247.05 -

Nrhyh - Mrpah 1,256,224.33 -

tplhj 60,864.10 -

irNghrak; 3,481,518.16 -

rpl;dp gy;fiyf;fofk; 196,545.28 -

rP.Nf.B. tpahgh 7,536.29 -

MH.[P./2011/gP.v];./01 20,000.00 -

vr;.<.B.rP. nraw;jpl;lk; 200.00 -

mDuhjGu khtl;lk; Gs;sp 2,201,200.00 -

ePh; gFg;gha;T - fyhepjp ngd;;[kpd; - 505

8,901,629.40 1,758,257  
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31.12.2011 Mk; jpfjpAld; Kbtile;j tUlj;jpd; fzf;Ff; Fwpg ;Gf;fs;

Fwpg ;G 20

Kd;ida tUl rPuhf;fy;fs;

&. &.

2011 2010

tuT

,uhrhad fsQ;rpak; 1,978.87 -              

njhiyNgrp - 6,811           

kpd;rhuk; - 1,701           

fl;bl guhkhpg;G fsQ;rpak; 28,435.85 -              

,Ug;gpl trjp - 1,850

kPs; nfhLg;gdT KjyPL 4,275.00 -              

B. Fkhurpq;f` 300.00 -              

V. vk;. mDuuj;d 2,000.00 -              

v];. rpjk;guk; 3,300.00 -              

Kj;jpiu Nrit 34.00 -              

nghJ tUkhdk; 18,438.07 -              

jpUk;gg; ngw;w gzk; 32,398;59 -              

fhhpahya cgfuzq;fs; 28,414.50 -              

Nkyjpf nryTfs; 27,088.05 -              

fhNrhiy epWj;jk; 4,685.08 -              

fl;bl gphpty; Vw;gl;l Nkyjpf nrytpdq;fs; 211,562.08 -              

rk;gsk; 13,700.00 52,030         

376,610.01 62,392         

gw;W

ntspaPl;Lr; nryT 9,893.39        

Nja;khdk; 8,417.11        117,090.00  

Njq;fha; Muha;r;rp 1,750.00        

,urhadk; kw;Wk; fz;zhb rkhd;fs; 4,004.50        

vy;/rP 1998 Nfvd; / v];Ivy;/98/32 1,176.31

,uhrhad cgfuzq;fs; 10 tUlq;fs; 100,574.97

Kw;gzk;; - chpikahsH 4,630.00

rk;gs ghf;fp - 131,850       

Kw;gzk; - ,uhf;if 3,675.00

,urhadk; kw;Wk; fz;zhb rkhd;fs; 16,843         

135,073.28 265,783       

241,536.73    (203,391)      
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31.12 .2011 y; fhyg;;gFg;G - fld;fhuh;fSk; kw;Wk ; tuNtz;baitfs;

Kw;gzKk; tuNtz;baitfSk; - &. 65>213 .06

   0-12        1-2      2-3   3-4      4-5 5

khjq;fs; tUlq;fs; tUlq;fs; tUlq;fs; tUlq;fs; tUlq;fs;

       &        &        &        &       &       &

Njrpa Muha;r;rp fTd;rpy; 15,000.00         - - - - -

B MH. ,d;l];B]; gpiutl; ypkpl;l; 16,102.50         - - - - -

nkl;NuhNhypad; fhhpahyak; gpiutl; ypkplll; 14,994.56         - - - - -

,Ug;gpl tUkhdk; 2,200.00           - - - - -

njhiynjhlHG rPHj;jpUj;jk; 966.00              - - - - -

kq;fsh kpd; cgfuz fhl;rpaiw 15,950.00         - - - - -

65,213.06         - - - - -           

gz;bif Kw;gzk; &. 54>500 .00

   0-12        1-2      2-3   3-4      4-5 5

khjq;fs; tUlq;fs; tUlq;fs; tUlq;fs; tUlq;fs; tUlq;fs;

       &        &        &        &       &       &

53,000.00         1,500.00 - - - -

53,000.00         1,500.00 - - -

31.12 .2011 y;; fld; nfhLj;jth;fspd; fhyg;gFg;;G - tpepNahf];jh;fSk; NritfSk; - &. 1>267>359 .22

   0-12        1-2      2-3   3-4      4-5 5

khjq;fs; tUlq;fs; tUlq;fs; tUlq;fs;tUlq;fs; tUlq;fs;

       &        &        &        &       &       &

cs;ehl;L ,iwthpj;jpizf;fsk; 24,196.73         - - - - -

`h[p vk;;.Nf.vk;. `rd; & rd;]; 2,775.00           - - - - -

fz;b lah; hpgpy;bq; fk;gdp ypkpl;. 75,050.60         - - -            - -

jpU. Efypaj;j 49,500.00         - - - - -

,e;jpuh Nkhl;lhH ];gpahH]; gpiutl; ypkpll; 9,235.00           - - - - -

vk;.N[.MH. gPhp]; vd; rd;]; 13,499.99         - - - - -

jpU. Vuq;f jahuj;j 140.00              - - - - -

Xfdpf; bNubq; (gpiu) ypkpl;ll; 343,396.00       - - - - -

mk;gpba xNlh fpahH 28,040.00         - - - - -

VahH ,Q;rpdpaH]; 2,400.00           - - - - -

n`k;rd;]; ,d;lnd\dy; (gpiu) ypkplll; 1,450.00           - - - - -

jpU. B. fhkpzp rpy;th 50,366.40         - - - - -

rpf;kh nfkpfy;]; (gpiu) ypkpl;ll; 71,359.50         - - - - -

nrhy;fk; bNubq; (gpiu) ypkpl;ll; 9,856.00           - - - - -

Nguh. V. ehdhaf;fhu 57,320.00         - - - - -

jpU. N[. mfpythrd; 2,770.00           - - - - -

jpU. lg;spA+.[P. [aNrf;fu 485.50              - - - - -

[P.B.V. nug;gphpNf\d; (gpiu) ypkpl;ll; 162.50              - - - - -

tpd;lH xNlh VahH fd;b\d; vd;[pdpaH];; 399,920.00       - - - - -

vdypbfy; ,d;];Ukd;l;]; (gpiu) ypkpll;l 19,700.00         - - - - -

,d;lnd\dy; `hl;ntahH ];NlhH]; 100,366.00       - - - - -

jpU. Lg;spA+.vk;. Nf. B. tpN[uj;d 450.00              - - - - -

1,267,359.22 - - - - -  
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31.12.2011y; fld;nfhLj ;Njhh ; kw;Wk; nfhLf ;fg ;gl Ntz;ba kpFj pj ; njif &. 162 ,273.77

   0-12        1-2      2-3   3-4      4-5 5 tUlq;fSf;F

khjq;fs; tUlq;fs; tUlq;fs; tUlq;fs; tUlq;fs; Nky;

       &        &        &        &        &        &

nfhLgl Ntz;ba Copah; Nrkyhg epjp;   - - - - 540.53              

nfhLgl Ntz;ba CopaH ek;gpf;if epjp;          - 73.72                

itg;gpy; ,Uj;jpa nfhLgl Ntz;ba gzk; 8,000.00            - - - - -

vd;Mh;rp thlif - - - - - 90,000.00         

ky;tj;j fz;buf;lh;]; - - - 27,000.00  - -

mfw;wg;gl Ntz;ba nghUl;fs; 

(kPsnrYj;j Ntz;ba itg;G) - - 3,220.00         - - 250.00              

#dh; rad;bgpf; - 14,968.82  - - - -

kPsnrYj;j Ntz;ba mkh;T fl;lzk; 18,220.70          - - - - -

26,220.70          14,968.82  3,220.00         - 90,864.25         

ml;LW nryt pdk; &. 161 ,0922,.09

   0-12        1-2      2-3   3-4      4-5 5 tUlq;fSf;F

khjq;fs; tUlq;fs; tUlq;fs; tUlq;fs; tUlq;fs; Nky;

       &        &        &        &        &        &

kpd;rhuk; 218,157.22        - - - - -

rk;gsk; gbf;fhR 126,474.84        

murhq;f fzf;fha;T fl;lzk; 445,296.00        - 129,749.00     - - -

jfty; njhlh;G 15,503.00          - - - - -

NkyjpfNeu nfhLg;gdT 77,708.38          - - - - -

ghJfhg;G Nrit 146,127.00        - - - - -

eyd;Ghp tplak; 56,860.00          - - - - -

nghJthd guhkhpg;G - fl;blk; 55,426.00          - - - - -

nghJthd guhkhpg;G - Njhl;lk; 28,950.00          - - - - -

nghJthd guhkhpg;G - Nghrdrhiy Nrit 25,000.00          - - - - -

rk;gsk;- vr;. [aNrfu 2,456.89            - - 2,456.89    - -

,izak; 110,190.79        - - - - -

ePh; 32,079.10          - - - - -

Nguh. Fy#hpa (tUif jUk;) 26,879.20          - - - - -

Nghf;Ftuj;J kw;Wk; ,ize;jgb 8,036.00            - - - - -

gj;jphpf;if fl;lzk; 27,518.87          - - - - -

rk;gsk; - N[.gp.gj;krphp (tUif jUk;) 54,523.80          - - - - -

rk;gsk; - Nguh. vk;.V.Nf.vy;. jprhehaf;f

                (tUif jUk;) 20.00                 - - - - -

rk;gsk; - Nguh. jp];] N`uj;

                 (tUif jUk;) 13,336.00          - - - - -

rk;gsk; - fyhepjp NrdhjPu (tUif jUk;) 10,630.00          - - - - -

1,481,173.09     - 129,749.00     2,456.89    - -  
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31.12.2010 y; Ie;njhif
&. &.

gw;W tuT

FwpaPl;;L ,y.

vg;/V/1 Fsp&l;b 4,448,611.78          -                               

vg;/V/2 fl;blq;fs; 27,651,941.87        -                               

vg;/V/3 fzzpfs;> mr;R ,ae;jpuq;fs; 14,828,413.34        -                               

vg;/V/4 jfty; njhlHG cgfuzq;fs; 340,813.03             -                               

vg;/V/5 jsghlq;fs; kw;Wk; nghUj;Jiffs; 3,125,564.99          -                               

vg;/V/6 fl;blq;fs; rPHgLj;jy; -                          -                               

vg;/V/7 fhzp 28,622,151.00        -                               

vg;/V/8 Ma;T$l cgfuzq;fs; 167,995,723.52      -                               

vg;/V/9 Ehyf Gj;jfq;fs; 11,502,225.77        -                               

vg;/V/10 Nkhl;lh; thfdq;fs; 5,986,100.25          -                               

vg;/V/11 ,ae;jpuq;fs;> cjphpfs; 760,465.28             -                               

vg;/V/12 mYtyfk; kw;Wk; ehdhtpj cgfuzq;fs; 10,914,497.43        -                               

vg;/V/13 Fsph;rhjdg;ngl;bfs; 1,070,372.38          -                               

vg;/V/14 tpisahl;L cgfuzq;fs; 13,480.00               -                               

vg;/V/15 Xl;Lnkhj;j Nkhl;lh; thfdq;fs; -                          -                               

vg;/V/16 rikayiw cgfuzq;fs; -                          -                               

vg;/V/17 gapw;rp newp 769,197.40             -                               

X/vg;/V1 CopaH Nrkyhg epjpa KjyPL 31,827,075.14        -                               

X/vg;/V2 mfw;wg;gl;l epiyahd nrhj;Jf;fs; -                          151,666.73                  

X/vg;/V3 fhzpapd; khjphp 37,500.00               -                               

X/vg;/V4 Efh; fld; KjyPL 158,659.52             -                               

X/vg;/V5 kPs;kjpg;gPl Fsp&l;b -                          -                               

rp/V/1 fl;blq;fs; guhkhpg;G - ,Ug;G 299,339.22             -                               

rp/V/2 ,urhad> fz;zhb nghUl;fs; kw;Wk;

 ,urhad$l nghUl;fs; ,Ug;G 2,364,967.79          122,463,619.32           

rp/V/3 xg;gilf;fg;gl;l ,Ug;G 17,405.84               -                               

rp/V/4 fhfpjhjpfs; - ,Ug;G 163,422.09             -                               

rp/V/5 rpy;yiw ,Ug;G 195,929.70             -                               

rp/V/6 ntspaPLfs; ,Ug;G 138,776.00             -                               

rp/V/10 fhg;GWjp kPsg;ngwNtz;baJ ([drf;jp) -                          -                               

rp/V/11 Kw;gzk; - tpepNahfk; kw;Wk; Vidait 47,047.06               -                               

rp/V/12 Kw;gzk;. - ntspehl;L nfhLg;gdTfs; 3,275,721.55           

rp/V/13 ehza cWjpf;fbj epuy; 1,492,728.00          -                               

rp/V/14 gz;bif Kw;gzk; 54,500.00               -                               

rp/V/15 tpNrl Kw;gzk; -                          -                               

rp/V/16 rk;gs Kw;gzk; -                          -                               

rp/V/18 kPs nfhLgl Ntz;ba itg;G gzk; 410,100.00             -                               

rp/V/19 Kw;gz nrYj;Jif 852,168.07             -                               

rp/V/20 gpw fpilf;f Ntz;ba fzf;Ffs; 18,166.00               -                               

rp/V/21 epiyahd itg;G  tl;b 1,925,873.28          -                               

rp/V/22 vd;Mh;rp fl;bl itg;G -                          90,000.00                    

rp/V/23 mfwwg;glTs;s nghUl;fSf;F kPs nrYj;j Ntz;ba -                          

itg;G -                          3,470.82                      

rp/V/24 kPs nfhLgl Ntz;ba mkh;T fl;lzk; -                          14,968.82                    

rp/V/26 #dh; rad;bgpf; -                          -                               

rp/V/27 fyhepjp N[.vk;.v]. gz;lhu - fhg;GWjp Nfhuy; -                          -                               

rp/V/30 jhtuf;fy cahpay; - kuj;jhq;fp -                          -                               

rp/V/31 rpwpyq;fh ,d;Rud;]; -                          18,220.70                    

rp/V/34 jhtu caphpay;-uhf;if -                          #REF!

rp/V/36 Inuhypf; n[f; 4,000.00                 -  
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rp/V/38 Gj;jf uhf;if - ,aw;if Ntjpapay; 5,489.50                 -

rp/V/39 jhq;fp - Gtpapay; fl;likg;G 4,960.00                 -

rp/V/40 gz;bif Kw;gz epjpa fzf;F 247,000.00             -

rp/V/41 Kw;gzk; - gzpg;ghsh;> fl;blj;jpizf;fsk; 3,429,476.17          -

rp/V/42 tptuizahf;fk; 1,097,477.65          -

rp/V/42 gz;bif Kw;gz epjpa fzf;F -                          247,000.00                  

vy;/1 ml;LW nrytpdk; -                          1,610,922.09               

vy;/2 fld; nfhLj;Njhh; -                          1,267,359.22               

vy;/3 nryT nra;ag;gl;l %yjd epjp -                          132,937,793.73           

vy;/4 nryT nra;ag;glhj %yjdepjp -                          546,691.27

vy;/6 nfhLgl Ntz;ba CopaH ek;gpf;if epjp -                          73.72                           

vy;/8 mbg;gil fw;if epWtdj;jpd;  Nrkyhg epjp -                          38,753,451.97             

vy;/10 epWtdj;jpd; epjp 44,689,297.65        -

vy;/11 nryTfs; kPsr; nrYj;Jk; Nehf;Fld; kpif nryT nra;j

khdpak; -                          -

vy;/12 gzpf;nfhilf;fhf xJf;fpa gzk; -                          14,559,690.00             

vy;/13 Nja;khd tplakhf xJf;fpa gzk; -                          51,413,557.50             

vy;/14 nryT nra;j rdhjpgjp %yjd epjpak; (Nkyjpfk;) -                          7,078,501.15               

vy;/15 nfhLf;f Ntz;ba thlif -                          -

vy;/17 Kj;jpiu fl;lzk;  nrYj;j Ntz;baJ -                          -

vy;/19 gpw nrYj;j Ntz;ba fzf;Ffs; -                          -

vy;/20 nrYj;j Ntz;ba gpbkhd gzk; -                          8,000.00                      

vy;/21 Xa;Tngw;w CopaHfspd; epjp fzf;F -                          1,233,887.81               

vy;/22 tpNrl epjp- %yjdk; nryTfs; kw;Wk;  ed;nfhilfs; -                          2,081,886.00               

vy;/23 ghlrhiy tpQ;Qhd epuy; -                          19,582.26                    

vy;/25 fl;bl xg;ge;jf;fhuh;fs; -                          27,000.00                    

vy;/28 Efh; fld; epjp -                          158,659.52                  

vy;/29 fy;tp RwWyh 2004 - fyhepjp rpy;th - Roypay; gphpT -                          -

vy;/32 fyhepjp NrdhjPu Mh;[P/2004/gp/04 -                          -

vy;/33 FWfpa fhy ghlnewpfs; -                          -

vy;/36 tpNrl Muha;r;rp khdpa epjp -                          884,199.14                  

vy;/37 Muha;r;rp khdpa tUkhdk; 10% -                          -

vy;/38 <<gP ePh; gFg;gha;T -                          -

vy;/39 vd;Vrp nry;tp. rhe;jh -                          -

vy;/40 ePh; rig -<<gP -                          -

vy;/41 fyhepjp  nfn`y;gd;dy - vd;v];vg; Mh;[PP/2005/Bvk;vk;/01 -                          -

vy;/42 gP<v]; khdpak; -                          62,412.22                    

vy;/43 fpA.lgpspA.I.gp. rh;tNjr gapw;rp gl;liw -                          -

vy;/44 Mh;[P/2006/V[P;;/04 - fyhepjp ,f;ghy; -                          -

vy;/45 cs;ehl;L ,iwthpj;jpizf;fsk; -                          -

vy;/46 Mh;[P/2006/VVv];Mh;/04 - fyhepjp fhkpdp -                          54,505.83                    

vy;/48 Mh;[P/2006/<<gP;;P;;/08 -                          35,522.39                    

vy;/50 Mh;[P/2007/v];gpMh;/01 -                          -

vy;/53 gl;liw (Mrphpah;fs;> khzth;fs;) -                          275,283.57                  

vy;/55 gNahNaNr -                          49,442.83                    

vy;/56 tpQ;Qhd rQ;rpif -                          230,005.75                  

vy;/57 $l;L Ntiy -                          130,568.89                  

vy;/58 ra;l;lhkh gy;fiyf;fofk; -                          383,647.50                   
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vy;/60 vd;.lgpspA.v];.B.gP. ,lk; -                          7,600.84                      

vy;/61 fyhepjp tpjhd> Nfhg;gd;N`fd; -                          131,626.46                  

vy;/62 ePh; jd;ik -                          27,433.50                    

vy;/63 ePh; khjphp ghpNrhjpj;jy; -                          -

vy;/64 my;l;uh J}a;ik ePH Kiw -                          -

vy;/65 tpJfpud -                          73,249.31                    

vy;/66 tUlhe;j jpUg;gk; -                          53,500.00                    

vy;/67 ehty jpwe;j gyf;iyf;fofk; -                          31,777.95                    

vy;/68 jpe;wj gy;fiyf;;fofk; - ,yq;if -                          61,020.00                    

vy;/69 fyzp gy;fiyf;fofk; -                          45,000.00                    

vy;/70 Nrhyh Mrpah -                          483,498.54                  

vy;/71 tpjhj -                          20,860.90                    

vy;/72 irNghrpak; -                          940,427.87                  

vy;/73 rpl;dp gyfiyf;fofk; -                          1,333,302.70               

vy;/74 MH[P/2011/<fpA+/01 -                          22,640.00                    

vy;/75 rP. Nf. B. -                          497,463.71                  

vy;/76 MH[P/2011/gP.v];/01 lhf;lH. ejP\hdp -                          568,570.00                  

vy;/77 17/2011 -                          -

vy;/78 n`l;nlf; jahhpg;G -                          169,800.00                  

vy;/79 mDuhjGuk; -                          9,798,800.00               

I/1 ntspehl;L ehzakhw;W ,yhgk; -                          30,716.21                    

I/2 njhlh; murhq;f khdpak; -                          93,407,000.00             

I/3 murhq;f khdpa %yjdk; -                          30,046,542.00             

nryT nra;jJ         -   15,916,061.76      nryT nra;jJ 27,377,742.99 -                          

nrytplg;glhjJ        -    1,953,938.24nryTnra;ag;glhjJ 2,668,799.01 -                          -

I/4 ,Ug;gpl trjpfs; %yk; tUkhdk; -                          486,364.52                  

I/5 Nfl;Nghh; $lk; thliff;F nfhLj;jy; - tUkhdk; -                          6,000.00                      

I/6 tl;b tUkhdk; -                          157,975.73                  

I/7 Gj;jfq;fs; tpw;gid%yk; -                          16,660.83                    

I/8 rpy;yiw tUkhdk; -                          180,355.27                  

I/10 ed;nfhilfs; -                          2,788,500.00               

I/13 mfw;wg;gl;l nghUl;fs; tpw;gid -                          -

I/16 cs;ehl;L ntspehl;L khdpa epjp tUkhdk; -                          8,901,629.40               

I/17 vd;Mh;rp thlif -                          180,000.00                  

,/1 tpsk;guk; 370,620.80             -

,/2 fzf;fha;T fl;lzk; 445,296.00             -

,/3 Nfl;Nghh; $lk;> miwfs; guhkhpg;G nryT 8,710.00                 -

,/4 fl;bl fhg;GWjp 344,057.16             -

,/5 tq;fp fl;lzk; 65,467.74               -

,/6 jfty; njhlHG 607,444.63             -

,/7 nghUl;fis tpLtpj;jy; 458.54                    -

,/8 ghJfhg;G thp> nghUl;fs; kw;Wk; Nritfs; thp 15,625.00               -

,/9 jk;Gs;s MgNul;lk; 180,000.00             -

,/10 kpd;rhuk; 5,172,061.54          -

,/11 vhp nghUs; 1,307,977.91          -

,/12 nghJthd guhkhpg;G  - flblk; Ngzy; 664,003.48             -

,/13 nghJ guhkhpg;G  - Njhl;lk; 347,400.00             -

,/14 nghJ guhkhhpg;G - Nghrdrhiy Nrit 300,000.00             -

,/15 gzpf;nfhil 3,604,102.50          -

,/16 Nkhl;lH thfd guhkhpg;G 987,259.36             -

,/17 Nkhl;lH thfd fhg;GWjp 217,753.76             -  
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,/18 Nkhl;lH thfd mDkjp gj;jpuk; 43,590.98               -

,/19 fl;bl guhkhpg;G 2,359,995.94          -

,/20 cgfuzq;fs; guhkhpg;G 4,263,129.36          -

,/21 Nkyjpf Neu nfhLg;gdT 882,387.47             -

,/22 jghw; fl;lzk; 168,035.00             -

,/23 Kd;ida tUl rPuhf;fy;fs; -                          241,536.73                  

,/24 Muha;r;rpf;FO mkh;T nryTfs; 23,216.75               -

,/25 ghJfhg;G Nrit 1,753,524.00          -

,/26 gzpahsh;fSf;F  Nghf;Ftuj;J 1,034,501.00          -

,/28 gj;jphpf;iffs;> ehNsLfs; re;jh 303,300.02             -

,/29 mq;fj;jtH fl;lzk; 735,431.55             -

,/30 Copah; fhg;GWjp 500,000.00             -

,/31 gpuahzKk; gpuahzg;gbAk; 301,657.50             -

,/32 eyd;Ghp 726,211.40             -

,/33 ePH 949,761.15             -

,/34 rk;gsk; 54,746,283.90        -

,/35 Copah; Nrkyhg epjp; - 15% 7,060,176.55          

,/36 Copah; ek;gpf;if epjp - 3% 1,412,035.28          

,/37 ghtpj;j fhfpjhjpfs; 541,173.32             -

,/38 ghtpj;j ,urhad fz;zhb nghUl;fs; kw;Wk; -

 Ma;T$l nghUl;fs; 3,029,739.63          -

,/39 EfUk; nghUl;fs;

,/40 mr;R nryT 4,570,128.30          -

,/41 rl;lr; nryT 68,523.00               -

,/43 cgrhur;nryT 6,000.00                 -

,/45 Nja;khdk; 7,934,287.89          -

,/47 gbf;fhR 632,279.46             -

,/49 ehdhtpj nryT 665,550.03             -

,/50 ,izak; 1,420,411.18          -

,/53 cs;ehl;L> ntspehl;L khdpa nryT 8,901,629.40          -

,/54 ntspaPLfs; ed;nfhil 664,915.62             -

,/56 ntspehl;L gpuahzk; 225,677.60             -

,/57 miw tUkhdk; 334,035.50             

x/rp/gp/1 Njrpa Nrkpg;G tq;fp fzf;F ,y.1-0015-01-02989 4,725,694.67          -

x/rp/gp/2 Muha;r;rp epjpak; Nj.Nr.tq;fp 1-0015-01-03152 54,950.14               -

x/rp/gp/3 rpW epjp fl;Lg;ghl;Lf; fzf;F -                          -

x/rp/gp/4 rpW njhif- fl;Lepjp 6,000.00                 -

x/rp/gp/5 Kj;jpiu - fl;Lepjp 500.00                    -

x/rp/gp/6 Nrkyhgepjpak; eilKiw fzf;F gp.X.rp. 32794 1,499,306.00          -

x/rp/gp/8 Kj;jpiufs; -                          -

Njrpa Nrkpg;G tq;fp fzf;F ,y.1-00151091808 158,659.52             -

x/rp/gp/11 Copah; Efh; fld; tuNtz;ba fzf;F 3,647,741.00          -

,yq;if tq;fp  32779 3,205,241.83          -

,yq;if tq;fp  32795 21,106,813.68        -

ifapUg;G -                          -

v];vg;rpV/Nfvd;/Av];B/01 1,400,605.62          -

527,487,977.93   527,487,977.93  
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Ivg;v];/2012/09     

 

 

gzpg;ghsu;> 

,yq;if mbg;gilf; fw;iffs; epWtfk;;;;>  

 

,yq;if mbg;gilf; fw;iffs; epWtfj;jpd; 2011 jpnrk;gu; 31 ,y; KbTw;w 

Mz;bw;fhd epjpf; $w;Wf;fs; kPJ 1971  ,d;  38 Mk; ,yf;f epjp; mjpfhur; 

rl;lj;jpd; 14 (2) (rP) gpuptpd; gpufhuk; fzf;fha;thsu; jiyik mjpgjpapd; mwpf;if 
--------------------------------------------------------------------------------------------------------------------------------------------------------------  

,yq;if mbg;gilf; fw;iffs; epWtfj;jpd; 2011 jpnrk;gh; 31 ,y; cs;sthwhd epjp 

epiyikf; $w;W kw;Wk; mj;jpfjpapy; Kbtile;j Mz;bw;fhd epjprhu; nrayhw;wy; 

$w;W> chpik %yjdj;jpy; khw;wq;fs; $w;W> fhNrhl;lf;$w;W kw;Wk; Kf;fpakhd 

fzf;fPl;Lf; nfhs;iffspdJk; Vida tpsf;fj; jfty;fspdJk; nghopg;Gf;fisAk;  

cs;slf;fpa 2011 jpnrk;gh; 31 ,y; Kbtile;j Mz;bw;fhd epjpf;$w;Wf;fs; 1971 

,d;  38 Mk; ,yf;f epjp mjpfhur; rl;lj;jpd; 13 (1) Mk; gpupTlDk; 1981 Mk; 

Mz;bd; 55 Mk; ,yf;f ,yq;if  mbg;gilf; fw;iffs; epWtf mjpfhur; rl;lj;jpd; 

36(4) Mk; gpupTlDk; Nrh;j;J thrpf;fg;gLk; ,yq;if rdehaf Nrhryprf; FbauR 

murpayikg;gpd; 154(1) Mk; cWg;GiuapYs;s Vw;ghLfSf;F ,zq;f vdJ 

gzpg;gpd; fPo; fzf;fha;T nra;ag;gl;ld. epjp mjpfhur;rl;lj;jpd; 14(2)(rP) gpuptpd; 

gpufhuk; epWtfj;jpd; Mz;lwpf;ifAld; gpuRupf;fg;gl Ntz;Lnkd ehd;  fUJk; 

vdJ fUj;Jiufs; kw;Wk; mtjhdpg;Gf;fs; ,t;twpf;ifapy; fhzg;gLfpd;wd. epjp 

mjpfhur;rl;lj;jpd; 13(7) (V) gpuptpd; fPo; tpgukhd mwpf;if 2012 Nk 30 Mk; jpfjp 

epWtfg; gzpg;ghsUf;F rku;g;gpf;fg;gl;Ls;sJ. 

 

1.2 epjpf;$w;Wf;fSf;fhd Kfhikj;Jtj;jpd; nghWg;G 

 ---------------------------------------------------------------------------------------------------- 

 ,e; epjpf;$w;Wf;fis nghJthf Vw;Wf;nfhs;sg;gl;l fzf;fPl;Lf; 

jj;Jtq;fSf;F ,zq;f jahhpj;J epahakhfr; rkh;g;gpj;jy; kw;Wk; Nkhrb 

my;yJ jtWfspd; fhuzkhf Vw;glf;$ba nghUz;ikahd gpwo; 

$w;Wf;fspypUe;J tpLgl;l epjpf;$w;Wf;fisj; jahhpg;gjw;F mtrpakhdnjd 

Kfhik eph;zapf;fpd;w mj;jifa cs;sff; fl;Lg;ghLfs; vd;gtw;wpw;F 

Kfhikapd; nghWg;ghFk;  
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1.3 fzf;fha;thshpd; nghWg;G 

 ---------------------------------------------------- 

 vdJ fzf;fha;tpd; mbg;gilapy; epjpf;$w;Wf;fspd; kPJ mgpg;gpuhak; 

njhptpg;gJ vdJ nghWg;ghFk;. vd;dhy; ,yq;if fzf;fha;T epakq;fSf;F 

,zq;f vdJ fzf;fha;tpid ehd; Nkw;nfhz;Nld;. xOf;fnewp 

Ntz;Ljy;fSld; ehd; ,zq;fp elg;gjidAk; epjpf;$w;Wf;fs; 

nghUz;ikahd gpwo; $w;Wf;fs; mw;wit vd;gjw;fhd epahakhd 

cWjpg;ghl;ilg; ngw;Wf;nfhs;tjw;F fzf;fha;T jpl;lkpl;L 

Nkw;nfhs;sg;gLtjidAk; ,e;epakq;fs; Ntz;Lfpd;wd. 

 

epjpf;$w;Wf;fspYs;s njhiffspidAk; ntspg;gLj;jy;fisAk; gw;wpa 

fzf;fha;Tr; rhd;Wfisg; ngw;Wf;nfhs;tjw;fhd nraw;ghl;L 

eilKiwfspid fzf;fha;T Nkw;nfhs;sg;gLfpd;wJ. Nkhrb my;yJ 

jtWfspd; fhuzkhf epjpf;$w;Wf;fspd; nghUz;ikahd gpwo;$w;W Mgj;jpd; 

kjpg;gPl;bid cs;slf;Fk; fzf;fha;thshpd; jPh;khdk; kPJ njhpT nra;ag;gl;l 

eilKiwfs; jq;fpAs;sJ. me;j Mgj;jpid kjpg;gPL nra;ifapy; 

re;jh;g;gj;jpw;Fg; nghUj;jkhd fzf;fha;T eilKiwfis tbtikf;Fk; 

tifapy; epWtdj;jpdhy; epjpf;$w;Wf;fisj; jahhpj;jy; kw;Wk; epahakhfr; 

rkh;g;gpj;jYf;Fhpa cs;sff; fl;Lg;ghLfis fzf;fha;thsh; fUj;jpy; 

nfhs;sg;gl;l NghJk;> epWtdj;jpd; cs;sff; fl;Lg;ghLfspd; tpidj;jpwd; 

njhlu;ghf mgpg;gpuhak; njhptpf;Fk; Nehf;fj;jpw;fhf fUj;jpy; 

nfhs;sg;gltpy;iy. Kfhikj;Jtj;jpdhy; gad;gLj;jpa fzf;fPl;Lf; 

nfhs;iffspd; nghUj;jkhd jd;ikapidAk; Kfhikj;Jtj;jhy; gpd;gw;wg;gl;l 

fzf;fPl;L kjpg;gPLfspd; epahaj; jd;ikapidAk; kjpg;gha;T nra;jy; mj;Jld; 

epjpf;$w;Wf;fspd; xl;Lnkhj;j rkh;g;gpj;jypid kjpg;gha;T nra;jy; 

vd;gtw;wpidAk; fzf;fha;T cs;slf;fpAs;sJ. 1971 ,d; 38 Mk; ,yf;f epjp 

mjpfhur;rl;lj;jpd; 13 Mk; gpuptpd; (3) kw;Wk; (4) Mk; cg gpupTfs; 

fzf;fha;tpd; Nehf;nfy;iyiaAk;> gug;gpidAk;> epu;zapg;gjw;fhd jw;WzpG 

mjpfhuj;jpid fzf;fha;thsu; jiyik mjpgjpf;F toq;Ffpd;wd. 

 

 vdJ Kidg;gopAs;s fzf;fha;T mgpg;gpuhaj;jpw;fhd mbg;gil xd;wpid 

toq;Ftjw;F NghjpasTk; nghUj;jkhdJkhd fzf;fha;Tr; rhd;Wfis ehd; 

ngw;Wf;nfhz;Ls;Nsd; vd ehd; ek;GfpNwd;. 
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1.4 Kidg;gopAs;s fzf;fha;T mgpg;gpuhaj;jpw;fhd mbg;gil 

 ---------------------------------------------------------------------------------------------------------------------- 

 ,e;j mwpf;ifapd; 2.2 Mk; ge;jpapy; tpghpf;fg;gl;l tplaq;fspd; mbg;gilapy; 

vdJ mgpg;gpuhak; Kidg;gopAs;sjhf;fg;gLfpd;wJ. 

 

2. epjpf;$w;Wf;fs;  

 ----------------------------- 

2.1 Kidg;gopAs;s mgpg;gpuhak; 

 --------------------------------------------------------- 

 ,e;j mwpf;ifapd; 2.2 Mk; ge;jpapy; tpghpf;fg;gl;l tplaq;fspd; jhf;fj;jpidj; 

jtph;j;J mbg;gil fw;iffs; epWtfj;jpd; 2011 jpnrk;gh; 31 ,y; cs;sthwhd 

epjp epiyikapidAk; mj;jpfjpapy; Kbtile;j Mz;bw;fhd mjdJ epjprhh; 

nrayhw;wypidAk; fhRg;gha;r;rypidAk nghJthf Vw;Wf; nfhs;sg;gl;l 

fzf;fPl;L jj;Jtq;fSf;F ,zq;f epjpf;$w;Wf;fs; cz;ikahfTk; 

epahakhfTk; jUfpd;wJ vd;gJ vdJ mgpg;gpuhakhFk;. 

 

2.2.  epjpf; $w;Wf;fs; kPjhd fUj;Jiufs; 
 -------------------------------------------------------------------------- 
  
2.2.1  rpwe;j fzf;fPl;L eilKiwfisg; gpd;gw;whik 
     ------------------------------------------------------------------------------------------------ 

        gpd;tUk; tplaq;fs; mtjhdpf;fg;gl;ld. 
 

(m) tl;b> ,iwfs; gq;fpyhgk; kw;Wk; thlif Nghd;w gfpu;TfspypUe;J 

tUkhdj;ij cUthf;Ftjw;F> %yjd ngWkjpia cau;j;Jtjw;F 

my;yJ tpahghu nfhLf;fy;thq;fy;fs; %yk; Vida eyd;fisg; 

ngw;Wf;nfhs;sf;$ba nrhj;Jf;fNs KjyPLfs; Md NghJk;> 

cj;jpNahfj;ju;fisg; gapw;Wtpg;gjw;fhf nrytplg;gl;bUe;j tUlf; 

fzf;fhf Nru;e;J Kd;nfhz;L tug;gLk; &gh 769>197 njhif 

KjyPlhff; fhz;gpf;fg;gl;bUe;jd. 

 

(M) ngWkhdj; Nja;T fopf;fg;gl;l ngWkjp G+r;rpakhf ,Ue;j &gh 

258>648>194 ngWkjpahd 10 nrhj;J tplaq;fspd; gad;jU MAl;fhyk; 

kw;Wk; xt;nthU fhyg;gFjpfspYk; nfhs;tdT nra;ag;gl;l 

nrhj;Jf;fs; gad;gLj;jg;gl;l fhyg;gFjp njhlu;ghf fUj;jpw;nfhs;shky; 

epWtdj;jpd; %d;W cj;jpNahfj;ju;fis cs;slf;fpa rig %yk; 

Fwpg;ghd rjtPjnkhd;W mbg;gilapy; nrhj;Jf;fs; kPs; kjpg;gPL 

nra;ag;gl;bUe;jJ. 
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2.2.2 fzf;fPl;Lf; FiwghLfs; 
     ------------------------------------------------- 

 gpd;tUk; tplaq;fs; mtjhdpf;fg;gl;ld. 

 

(m)  kPsha;thz;by;; Njrpa tuT nryTj; jpl;l jpizf;fsj;jplkpUe;J 

fpilj;jpUe;j CPPC 2166 Mk; ,yf;f nlhNahl;lh i`yf;]; 

tiff;Fupa ,ul;il nfg; tz;bapd; kjpg;gPl;Lg; ngWkjp fzpg;gplg;gl;L 

mur khdpaq;fshf fzf;fPL nra;tjw;Fk; mjw;fhf kPsha;thz;bw;fhf 

ngWkhdj;Nja;tpw;fhf Vw;ghLk; nra;ag;gl;bUf;ftpy;iy.  
 

(M) kPsha;thz;by; thfdj; jpUj;jr; nrytpdkhf Nkw;nfhs;sg;gl;l &gh 

695>188 njhifia thfd jpUj;jr; nrytpdf; fzf;fpw;F tuT 

itf;fhky; Nkhl;lhu; thfdf; fzf;fpw;F tuT itf;fg;gl;likahy; 

Mz;bd; gw;whf;Fiw mg;ngWkhdj;jhy; FiwthfTk; Nkhl;lhu; 

thfdf; fzf;F mg;ngWkhdj;jhy; $LjyhfTk; fhz;gpf;fg;gl;bUe;jJ. 
 

(,) jq;Fkpl trjp toq;Fk; tUkhdk; kw;Wk; mjw;fhf nrytplg;gl;l 

nrytpdk; vd;gtw;iw ntt;Ntwhf fzf;fPL nra;tjw;Fg; gjpyhf 

kPsha;thz;by; jq;Fkpl trjptoq;fy; tUkhdkhf ngw;Wf; 

nfhs;sg;gl;bUe;j &gh 486>364 njhifAk; mt;tUkhdj;jpy; Nfl;Nghu; 

$lk; kw;Wk; miwfs; guhkupg;Gr; nrytpdkhf nrytplg;gl;bUe;j &gh 

334>035 nrytpdnkhd;W fopf;fg;gl;L vQ;rpa &gh 152>329 njhif 

Vida tUkhdj;jpd; fhz;gpf;fg;gl;bUe;jikahy; miw thlif 

tUkhdk; kw;Wk; nrytpdk; Kiwahf fzf;fPL 

nra;ag;gl;bUf;ftpy;iy. 
 

(<) Kd;ida Mz;bd; mbg;gilapy; kPsha;thz;bw;Fupa kjpg;gplg;gl;l 

fzf;fha;Tf; fl;lzk; &gh 200>000 Mf fzf;fPL nra;ag;gl Ntz;ba 

NghjpYk;> &gh 445>296 Mf fzf;fPL nra;ag;gl;likahy; Mz;bd; 

gw;whf;Fiw &gh 245>296 njhif $Ljyhf fhz;gpf;fg;gl;bUe;jJ. 

mt;thNw  2008 kw;Wk; 2009 Mk; Mz;Lfspw;fhf Vw;ghL 

nra;ag;gl;bUe;j fzf;fha;Tf; fl;lzk; &gh 89>749 Mf ,Ue;jJld;> 

mjw;Fupa Mz;by; nrytplg;gl;l fl;lzk; &gh 375>045 Mdikahy; 

fld;gl;Nlhu; epjpVw;ghl;il kpifj;J nrytplg;gl;l &gh 285>296 

fl;lzk; jpuz;l epjpaj;jpw;F ,zf;fk; nra;ahky; Mz;bd; 

nrytpdj;jpw;F tuT itj;j fhuzj;jhy; Mz;bd; gw;whf;Fiw 

mg;ngWkhdj;jhy; $Ljyhff; fhz;gpf;fg;gl;bUe;jJ. 
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 (c) Njrj;jpw;F kFlk; 2012 Njrpa mgptpUj;jp epfo;r;rj;jpl;lj;jpd; fPo; 02 ePu; 

Rj;jpfupg;G myFfis jhgpg;gjw;F Vw;Wf;nfhs;sf;$ba ghJfhg;G 

gpiznahd;wpy;yhky; xg;ge;jj;jpw;Fupa kjpg;gplg;gl;l njhifahd &gh 

2>286>000  njhifapy; 94% mjhtJ &gh 2>143>000 Kw;gzkhfr; 

nrYj;jg;gl;bUe;jJ. ,e;epfo;r;rpj;jpl;lk; kPsha;thz;by; G+u;j;jp 

nra;ag;glhjpUf;ifapy; mk;Kw;gzj;njhifia Mz;bd; nrytpdkhf 

fzf;fPL nra;ag;gl;bUe;jikahy; Mz;bd; nrytpdk; 

mg;ngWkhdj;jhy; $Ljyhff; fhz;gpf;fg;gl;bUe;jJ. 

 
2.2.3 ,zf;fk; nra;ag;ag;glhj fl;Lg;ghl;Lf; fzf;Ffs; 

----------------------------------------------------------------------------------------------------- 

gpd;tUk; tplaq;fs; mtjhdpf;fg;gl;ld. 

 
fzf;fpd; ngau; 

 

 

-------------------------- 

fzf;fpd; 

gpufhuk; kPjp 

 

------------------- 

&gh 

cg 

mwpf;ifapd; 

ngau; 

------------------------- 

cg 

mwpf;ifapd; 

gpufhuk; kPjp 

--------------------- 

  &gh 

tpj;jpahrk; 

 

 

-------------------- 

&gh 

Ma;T$l ,Ug;Gf; 

fzf;F 

1>648>505 nghUs; 

nka;ikaha;T 

mwpf;if 

1>677>847 29>392 

fz;zhb cgfuz 

,Ug;Gf; fzf;F  

716>463  - Nkw;gb -  717>608 1>145 

njhlu;ghly;  

cgfuzf; fzf;F 

(Mz;bd; NghJ 

nfhs;tdT 

nra;ag;gl;l) 

  57>110 epiyahd 

nrhj;Jg; 

gjpNtL 

59>680 2>570 

njhlu;ghly; 

cgfuzf; fzf;F 

  340>813 nghUs; 

nka;ikaha;T 

mwpf;if 

 

344>593 3>780 

nrytplg;glhj 

mur khdpaq;fspd; 

Muk;g kPjp 

2>912>906 679– ehl;Fwpg;G 

cWjpr;rPl;L 

2>489>857 423>049 
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2.2.4 fzf;fha;tpw;fhf rhd;Wfspd;ik 
 ------------------------------------------------------------------ 
 gpd;tUk; tplaq;fs; mtjhdpf;fg;gl;ld. 

 

(m) epWtfj;jpd; Nrkyhg epjpaj;jpd; rl;ltpjpf;Nfhitapd; 28 Mk; gpuptpd; 

gpufhuk; epjpaj;jpd; fzf;F xt;nthU Mz;Lk; fzf;F gupNrhjfu; 

%yk; guPrpf;fg;gl Ntz;Lnkd Fwpg;gplg;gl;bUe;j  NghjpYk;> 

kPsha;thz;bw;Fupa epjpaj;jpd; fzf;Ffs; 2012 Nk tiuapy; 

jahupf;fg;glhky; ,Ue;jJld;> mjd; gpufhuk; fzf;fpy; 

fhz;gpf;fg;gl;bUe;j &gh 38>753>452 Copa Nrkyhg epjpaj;jpd; kPjp 

kw;Wk; &gh 1>233>888 ,isg;ghwpa cj;jpNahfj;ju;fspd; epjpa kPjpfspd; 

rupahd jd;ikia cWjpg;gLj;j KbahjpUe;jJ. 

 

(M) ntspehl;L nfhs;tdtpw;fhf cj;jpNahfj;ju;fSf;F toq;fg;gl;bUe;j 

Kw;gz nfhLg;gdTfisg; guPl;rpj;j NghJ &gh 71>179 ngWkjpahd 07 

Kw;gz kPjpfs; 10 Mz;Lfs; Kjy; 17 Mz;Lfs; tiuahd 

fhyg;gFjpapy; jPu;j;J itg;gjw;F eltbf;if vLf;fg;glhky; 

,Ue;jJld;> ,k;Kw;gzq;fis toq;Ftjw;fhd fhuzq;fs; 

fzf;fha;tpw;F rku;g;gpf;fg;gltpy;iy. 

 

(,)  &gh 12>637>204 ngWkjpahd 03 fzf;F tplaq;fisg; guPlrpg;gjw;fhf 

Njitahd rhd;Wfs; rku;g;gpf;fg;glhikahy; jpUg;jpfukhf 

rhd;WWjpg;gLj;j Kbatpy;iy. 

 

(<) &gh 166>682 ngWkjpahd 06 nrhj;Jf;fspd; kPjpfSk; &gh 60>711 

njhifahd 06 nghWg;G kPjpfSk; Kiwahd mq;fPfhukpd;wpAk; 

Muha;e;J ghu;f;fhkYk; fzf;FfspypUe;J mfw;wg;gl;bUe;jJld;> 

mt;thW gjptopf;fg;gl;likf;fhd fhuzk; fzf;fha;tpw;F 

rku;g;gpf;fg;gltpy;iy. 

 

(c) epWtdj;jpd; cj;jpNahfj;ju;fSf;fhf tpoh Kw;gzk; toq;Fk; nghUl;L 

Gwk;ghd epjpankhd;W cUthf;fg;gl;L mjw;Fupa nfhLf;fy;thq;fy;fs; 

Nkw;nfhs;sg;gl Ntz;ba NghjpYk;> epWtdj;jplKs;s 32795 Mk; 

,yf;f tq;fpf; fzf;F %yk; midj;Jf; nfhLf;fy;thq;fy;fSk; 

,lk;ngw;wpUe;jd. ,jd; fhuzkhf fzf;fpy; fhzg;gLk; &gh 247>000 

njhifahd tpoh Kw;gz epjpa kPjp njhlu;ghf cWjpg;gLj;jnyhd;iw 

ngw;Wf;nfhs;s KbahjpUe;jJ. 
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 (C) 2011 Mk; Mz;by; &gh 69>005>614 nrytplg;gl;L 14 Ma;Tr; 

nraw;jpl;lq;fs; Nkw;nfhs;sg;gl;bUe;jJld;> mr;nraw;jpl;lq;fSf;fhf 

Neubahf Ntwhf ,dq;fhzf; $ba nrytpdk; &gh 48>989>063 Mf 

,Ue;jJld;> xt;nthU nraw;jpl;lj;jpw;fhfTk; Neubahf ,dq;fhz 

Kbahj nrytpdk; &gh 20>016>551 Mf ,Ue;jJ. ,r;nrytpdq;fis 

Ntwhf ,dq;fhzf;$ba tifapy; fzf;F itf;fg;glhky; 

,Ue;jJld;> xt;nthU nraw;jpl;lj;jpd; fPo; nraw;gLj;jg;gLk; 

Ma;TfSf;fhd nrytpdq;fisAk; ,dq;fhzf;$ba tifapy; fzf;F 

jahupf;fg;gl;bUf;ftpy;iy. mjd; gpufhuk; xt;nthU Muha;r;rpf;fhfTk; 

nrytplg;gl;l nkhj;j nrytpdKk; Ma;Tfspd; nrad; Kd;Ndw;wj;ij 

kjpg;gha;T nra;a Kbatpy;iy.   

 

2.2.5 rl;lq;fs;> tpjpfs;> gpukhzq;fs; kw;Wk; Kfhikj; jPu;khdq;fSld; ,zq;fhik 

    ------------------------------------------------------------------------------------------------------------------------------------------------ 

fPNo fhl;lg;gl;Ls;s rl;lq;fs;> tpjpfs; kw;Wk; gpukhzq;fs; vd;gtw;Wld; 

,zq;fhj re;ju;g;gq;fs; mtjhdpf;fg;gl;ld. 

 

rl;lq;fs;> tpjpfs; gpukhzq;fs; 

vd;gtw;Wldhd njhlu;G 

------------------------------------------------------------------ 

         ,zq;fhik 

 

       ------------------------- 
(m) 1971 ,d; 38 Mk; ,yf;f epjp 

    mjpfhur; rl;lj;jpd; 11 Mk; 

    gpupT 

 

 

 

 

 

 
epiyahd itg;Gf;fspy; &gh 5>000>000 

KjyPL nra;tJ njhlu;ghf njhlu;Gila 

mikr;rupd; mDkjpAld; epjp mikr;rupd; 

,zf;fg;ghl;ilAk; ngw;Wf;nfhs;shky; 

,Ue;jJld;> mjw;fhf fl;Lg;ghl;Lr; rig 

mq;fPfhuKk; ngw;Wf;nfhs;sg;gl;bUf;f 

tpy;iy.  
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(M) Rw;wwpf;if 
    -------------------- 

    i. 2002 etk;gu; 28 Mk; jpfjpa 

IVI/2002/02 Mk; ,yf;f 

Kila jpiwNrupr; 

nrayhsupd; Rw;wwpf;ifapd; 

02 Mk; ge;jp 

  

 

epWtfj;jpw;Fr; nrhe;jkhd  fzdpfs; 

kw;Wk; cg ghfq;;fs; njhlu;ghf 

epiyahd nrhj;Jf;fs; gjpNtnlhd;W 

Ngzg;gl Ntz;ba NghjpYk; 2011 Mk; 

Mz;by; nfhs;tdT nra;ag;gl;bUe;j 

&gh 6>847>180 ngWkjpAila fzdpfs; 

kw;Wk; fzdp cg ghfq;fs; njhlu;ghf 

mt;thwhd gjpNtnlhd;W Ngzg;gl;bUf;f 

tpy;iy.  

 

     ii. 2004 Mf];l; 31 Mk; 

jpfjpa 353(3) Mk; 

,yf;f jpiwNrupg; gpujpr; 

nrayhsupd; Rw;wwpf;if 

apd; 02 Mk; ge;jp 

 mj;jpatrpa thfdj; Njitg;ghLfis 

epiwNtw;wpf; nfhs;tjw;fhf ngWkjp Nru; 

tup ,y;yhky; &gh 40>000 khjhe;j 

thlif vy;iyapd; fPo; thfdq;fis 

ngw;Wf;nfhs;s KbAkhd NghjpYk;> 

kPsha;thz;by; me;j vy;iyia 

kpifj;J nrytplg;gl;l nrytpdk; &gh 

416>244 Mf ,Ue;jJ.  

 

    iii.  2003 A+d; 02 Mk; jpfjpa 

gP<b/12 Mk; nghJ 

Kaw;rpfs; Rw;wwpf;ifapd; 

7.4.1 Mk; gpupT 

 

 

 
gad;gLj;jg;glhj ,Ug;Gf;fs; kw;Wk; 

nkJthf mirAk; ,Ug;Gf;fspd; 

fhyg;gFg;gha;T jahupf;fg;gl Ntz;ba 

NghjpYk;> mjd; gpufhuk; eltbf;if 

vLf;fg;gl;bUf;ftpy;iy. 

   iv. nfhs;tdT topfhl;bf; 

Nfhitapd; 9.2.1 ,d; 

(M) gpupT 

 
&gh 100>000 ,w;F Nkw;gl;l nrytpy; 

Nkw;nfhs;sg;gLk; thfdj; jpUj;jy; 

NtiyfSf;fhf cupa tupir mikr;R 

nrayhsupd; mq;fPfhuk; ngw;Wf; 

nfhs;sg;gl Ntz;ba NghjpYk;> 02 

re;ju;g;gq;fSf;Fupa &gh 447>728 

ngWkjpahd jpUj;jq;fs; njhlu;ghf 

mjw;fpzq;f eltbf;if vLf;fg;gl;bUf;f 

tpy;iy. 
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    v. 1992 Mf];l; 19 Mk; 

jpfjpa 20/92 Mk; ,yf;f 

nghJ epu;thf Rw;wwpf;if 

 

 

 thfdq;fspy; murhq;f ,yl;rpid 

nghwpf;fg;gl Ntz;ba NghjpYk;> 04 

thfdq;fs; njhlu;ghf mjd; gpufhuk; 

eltbf;if vLf;fg;gl;bUf;ftpy;iy. 

(,) Kfhik kw;Wk; cs;sff;  

fl;lis  

    ------------------------------------------------------- 

    rpw;Wz;br;rhiyia elhj;jpr; 

nry;yy; cld;gbf;ifapd; 17 

Mk; gpupT 

  

 

 

epWtfj;jpYs;s rpw;Wz;br;rhiyia 

elhj;jpr; nry;tjw;fhf ntspj;jug;gpd 

Uld;> Nkw;nfhs;sg;gl;l cld;gbf;ifapy; 

Fwpg;gplg;gl;Ls;sjd; gpufhuk; 

xg;ge;jf;fhuu; epWtfj;jplKs;s 

cgfuzq;fSf;fhf  &gh 100>000 

njhiff;fhd  fhg;GWjp NkTif xd;W 

rku;g;gpf;fg;gl Ntz;ba NghjpYk;> mjd; 

gpufhuk; eltbf;if vLf;fg;gl;;bUf;f 

tpy;iy.  
 
 
 
 
2.2.6 Nghjpa mjpfhuj;jpdhy; cWjpg;gLj;jg;glhj nfhLf;fy;thq;fy;fs; 
 ----------------------------------------------------------------------------------------------------------------------------------- 
 

&gh 44>831>921 ngWkjpAld; $ba 07 Ma;T$l cgfuzq;fs; fl;Lg;ghl;Lr; 

rigapd; mq;fPfhukpd;wp Ma;T$l cgfuz nrhj;Jf; fzf;fpy; ,Ue;Jk; 

Fwpj;j ngWkhdj; Nja;Tf; fzf;fpypUe;Jk; KOikahf mfw;wg;gl;bUe;jd. 
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2.2.7 ru;r;irf;Fupa nfhLf;fy;thq;fy;fs; 

---------------------------------------------------------------------- 

njhopEl;g kw;Wk; Muha;r;rp mikr;rpd; fPo; ,Uf;Fk; epWtdq;fspy; 

ntw;wplq;fis epug;Gtjw;fhf jw;fhypfkhf cj;jpNahfj;ju;fis ,izj;Jf; 

nfhs;tjd; fPo; ,yq;if mbg;gil fy;tp epWtdj;jpw;F Njrpa ,isQu; 

Nrit kd;wj;jpd; jl;nlOj;J cj;jpNahfj;ju; 2011 ngg;utup 01 Mk; jpfjp 

Kjy; mika mbg;gilapd; fPo; ,izf;fg;gl;bUe;jhu;. mtu; ,e;epWtdj;jpd; 

Nritf;fhf r%fkspf;fhky; ,Ue;jJld;> ,yq;if mbg;gil fy;tp 

epWtdj;jpd;  2011 Vg;;uy; 28 Mk; jpfjpa Dir/Mini.of Tech.and Res./11 Mk; 

,yf;f fbjj;jpd; %yk; 2011 ngg;utup 01 Mk; jpfjp Kjy; njhopEl;g kw;Wk; 

Muha;r;rp mikr;rpd; mYtyfj;jpw;F ,izf;fg;gl;bUe;jJld;> mtiu 

epWtfj;jpd; vt;tpj flikfspYk; <LgLj;jhky; ,Uf;ifapy; 2011 ngg;utup 

Kjy; etk;gu; tiuahd fhyg;gFjpf;fhf &gh 222>479 njhif rk;gskhf 

nrYj;jg;gl;bUe;jJ. 

 
2.2.8 Kiwaw;w nfhLf;fy;thq;fy;fs; 
 --------------------------------------------------------------- 

epWtdj;jpd; cj;jpNahfj;ju;fSf;Fk; Copau;fSf;Fkhd fhg;GWjp 

Kd;nkhopTj; jpl;lk; 2008 Mk; Mz;bypUe;J eilKiwg;gLj;jg;gl;L 

te;jJld;> mjw;fhf Kiwahd mq;fPfhuk; ngw;Wf;nfhs;sg;gl;bUf;ftpy;iy. 

mjw;Fupa epWtfj;jpd; gq;fspg;G kw;Wk; fhg;GWjp eydhypfspd; gq;fspg;Gj; 

njhlu;ghf Fwpg;ghd Kiwnahd;W jhgpf;fg;glhky; ,Ue;jJld;> 2008 Kjy; 

2011 Mk; Mz;bw;fhf epWtdj;jpd; gq;fspg;G 78% Kjy; 100% tiuapYk; 

fhg;GWjp eydhspfspd; gq;fspg;G 3% Kjy; 22% tiu epr;rapf;fg;gl;l 

Kiwnahd;W ,y;yhky; eilKiwg;gLj;jg;gl;bUe;jJ. 

 
3. epjp kPsha;T 
    ------------------------ 
 
3.1  epjp tpisTfs; 

-------------------------------- 
rku;g;gpf;fg;gl;l epjpf;$w;Wf;fspd; gpufhuk; 2011 jpnrk;gu; 31 ,y; Kbtile;j 

Mz;bw;fhd epWtfj;jpd; nraw;ghl;L eltbf;iffspdhy; Vw;gl;bUe;j epjp 

tpisTfs; &gh 14>572>875 gw;whf;Fiwahf ,Ue;jJld;> mjw;F Nenuhj;j 

Kd;ida Mz;by; gw;whf;Fiw &gh 7>154>194 Mf ,Ue;jikahy; 

kPsha;thz;bd; epjp tpisTfspy; &gh 7>418>681 Md Fiwnthd;W 

mtjhdpf;fg;gl;lJ mt;thW Fiwtiltjw;F  jdpg;gl;l gjtpazpf;fhd 

Ntjdq;fs;  &gh 8>031>832 MYk; Vida nrytpdk; &gh 11>475>232 MYk;; 

mjpfupj;jik tpNrlkhfj; jhf;fkspj;jpUe;jJ.  
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4.    nraw;ghl;L kPsha;T 

---------------------------------------- 
 

4.1  nrayhw;wy; 
     ----------------------- 

  gpd;tUk; mtjhdpg;Gf;fs; Nkw;nfhs;sg;gl;ld. 
 
 (m) 1981 ,d; 55 Mk; ,yf;f ,yq;if mbg;gil fw;iffs; epWtf 

mjpfhur; rl;lj;jpd; I Mk; gpuptpd; 3(m) ,y; Fwpg;gplg;gl;l tplaq;fs; 

njhlu;gpy; tpNrl ftdj;Jld;> mbg;gilf; fy;tp njhlu;ghd Ma;Tfs; 

kw;Wk; Muk;g Gydha;tpid Nkw;nfhs;sy;> Nkk;gLj;jy; kw;Wk; 

epiyj;jpUj;jy; vd;gd epWtfj;jpd; mbg;gil Nehf;fkhff; 

Fwpg;gplg;gl;Ls;sJld;> Nehf;fj;jpw;Fl;gl;l nraw;ghLfis 

epiwNtw;Wtjw;fhf jhgpf;fg;gl Ntz;ba Ma;Tr; rigapd; 

eltbf;iffis Kiwikg;gLj;Jtjw;fhf mjd; 10(03) gpuptpd; gpufhuk; 

tpjpf;Nfhit jahupj;jy; epWtfj;jpid Muk;gpj;j Mz;lhfpa  1981 

Kjy; 2011 jpnrk;gu; 31 tiuapYk; Nkw;nfhs;sg;gl;bUf;ftpy;iy. 

 

 (M) mjpfhur; rl;lj;jpd; 10(02) Mk; gpuptpd; gpufhuk; Muk;gpf;fg;gl;Ls;s 

Muha;r;rp rig xt;nthU Mz;Lk; Mff; Fiwe;jJ 10 $l;lj; 

njhlu;fisNaDk; elhj;j Ntz;ba NghjpYk;> 2011 Mk; Mz;by; 07 

$l;lj;njhlu;fis kl;LNk elhj;jpapUe;jJ. 

 

 (,) ,yq;if mbg;gilf; fy;tp epWtfj;jpd; mjpfhur; rl;lk; kw;Wk; mjd; 

jpUj;jpa 1997 ,d; 05 Mk; ,yf;f mjpfhur; rl;lj;jpd; 2(4) gpuptpd; 

gpufhuk;> Njrpa Njitg;ghLld; njhlu;GilajhfTk; mjd; 

ghJfhg;gpid  cWjpg;gLj;Jk; tifapy; eltbf;if vLf;fg;gl 

Ntz;Lnkd njuptpf;fg;gl;bUe;j NghjpYk;> epWtfj;jpdhy; 

Nkw;nfhs;sg;gLfpd;w Muha;r;rp nraw;jpl;lq;fs; Njrpa Njitg;ghLfis 

epiwNtw;Wk; tifapy; jahu; nra;ag;glhky; ,Ue;jJld;> 1996 Kjy; 

2011 tiuahd fhyg;gFjpapy; Nkw;nfhs;sg;gLfpd;w Muha;r;rpfSf;Fupa 

07 Mf;fTupik mDkjpg;gj;jpuq;fNs  ngw;Wf;nfhs;sg;gl;bUe;jd. 

mjd; %yg;gpujpfSk; epWtfj;jplk; ,y;yhky; ,Ue;jJld;> mjpy; 4 

epow;gl gpujpfs; kl;Lk; fzf;fha;tpw;fhf rku;g;gpf;fg;gl;lJld;> mt; 

Mf;fTupik mDkjpg;gj;jpuq;fSk; epWtfj;jpd; ngaupy; ,Uf;ftpy;iy. 
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 (<) mbg;gilf; fy;tp epWtfj;jpd; Kjd;ik Nehf;fk; tpQ;Qhd kw;Wk; 

njhopEl;g mwpit tpupTgLj;JtJk; Nkk;gLj;JtJk; tpQ;Qhdk; 

njhlu;ghd r%f tpopg;Gdu;it Nkk;gLj;JtJkhf ,Ue;j NghJk; 2005 

,ypUe;J 2011 tiuahd fhyg;gFjpapy; Nkw;nfhs;sg;gl;l Ma;Tfspd; 

ngWNgwhf  tpepNahfpf;fg;gl;l nkhj;j ntspaPLfspd; vz;zpf;ifapy; 

91% ntspehl;L rQ;rpiffspy; gpuRupf;fg;gl;bUe;jJld;> cs;ehl;L 

rQ;rpiffspy; gpurupf;fg;gl;l ntspaPLfspd; vz;zpf;if 9% Mf 

,Ue;jJ. rpy Mz;Lfspy; cs;ehl;L rQ;rpiffspy; vt;tpj 

ntspaPLfSk; ntspaplg;gl;bUf;ftpy;iy. mjd; gpufhuk; cs;ehl;L 

rQ;rpiffspy; Muha;r;rp ntspaPLfs; gpuRupg;Gf;fs; FiwthfTk; 

ntspehl;L rQ;rpiffis mbg;gilahff; nfhz;L Muha;r;rp 

ntspaPLfspd; gpuRupg;Gf;fs; ,lk;ngWtjhy; epWtfj;jpd; Muha;r;rp 

njhlu;ghd tpguq;fs; kw;Wk; mtw;wpd; ngWNgWfs; Njrpa 

Njitg;ghLfis epiwNtw;wf;$ba tifapy; nghJ kf;fSf;F ,ilNa 

gutr; nra;tjw;fhf tpidj;jpwDld; Nkw;nfhs;sg;gl;bUf;ftpy;iy. 

kPsha;thz;by; nraw;jpl;lq;fSf;fhf nrytplg;gl;l nkhj;j nrytpdk; 

&gh 69>005>614 Mf ,Ue;jJld;> ntspaplg;gl;l cs;ehl;L kw;Wk; 

ntspehl;L Muha;r;rp gpuRuq;fspd; vz;zpf;if 31 Mf ,Ue;jikahy; 

xU gpuRuj;jpw;fhd ruhrupf; fpuak; &gh 2>225>988 Mf ,Ue;jJ. 

 

4.2 Kfhikj;Jt nraw;jpwdpd;ik 

 -------------------------------------------------------------- 

 gpd;tUk; mtjhdpg;Gf;fs; Nkw;nfhs;sg;gl;ld. 

 
(m)  (i) ,yq;if mbg;gilf; fy;tp epWtfk; 1981 ,d; 55 Mk; ,yf;f 

rl;lj;jpd; %yk; cUthf;fg;gl;L 1997 ,d; 05 Mk; ,yf;f 

jpUj;jpa rl;lj;jpd; %yk; rpy jpUj;jq;fs; 

Nkw;nfhs;sg;gl;bUe;jJld;> 2010 Vg;uy; khjk; 30 Mk; jpfjpa 

mjp tpNrl tu;j;jkhdp mwptpj;jy; %yk; mjd; eltbf;iffs; 

njhopEl;g kw;Wk; Muha;r;rp mikr;rpd; fPo; nfhz;Ltug;gl;l 

NghJk; mt;NtWghLfSf;F ,zq;f rl;lj;jpy; Njitahd 

jpUj;jq;fs; ,lk;ngw;wpUf;fptpy;iy.  
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       (ii) 2011 jpnrk;gu; 31 ,y; cs;sthwhd nghUs; nka;ikaha;T 

mwpf;ifapd; gpufhuk; fhzhky; NghapUe;j &gh 431>451 

ngWkjpahd 171 nrhj;J tplaq;fSk; &gh 461>739 njhifahd 

ghtidf;F vLf;fg;glhj 06 nrhj;J tplaq;fSk; &gh 63>062 

ngWkjpahd ifjtpu;f;fg;gl Ntz;ba 36 nghUs; cUg;gbfSk; 

&gh 15>190 ngWkjpahd 06 gOjile;j nrhj;J cUg;gbfSk; 

nghUs; nka;ikaha;tpd; NghJ ,dq;fhzg;gl;bUe;j NghJk;> 

mit njhlu;ghf njhlu; eltbf;iffs; vLf;fg;glhky; 

,Ue;jJld;> epiyahd nrhj;jpd; fPo; njhlu;e;Jk; fzf;Ffspy; 

fhz;gpf;fg;gl;bUe;jd. 

 
 (M) epWtfj;jpw;F tUkhdj;ij ciog;gjw;fhf mr;rplg;gl;l Gj;jfq;fs; 

kw;Wk; rQ;rpiffs; vd;gtw;iw ePz;lfhykhf tpw;gid nra;tjw;F 

eltbf;if vLf;fg;glhky; ,Ue;jjd; fhuzkhf &gh 664>915 

ngWkjpahd Gj;jfq;fs; kw;Wk; rQ;rpiffs; vd;gtw;iw 

ghlrhiyfSf;Fk; ntt;NtW epWtdq;fSf;Fk; kPsha;thz;by; 

ed;nfhilahf toq;fpaikahy; epWtfj;jpdhy; nrytplg;gl;l &gh 

664>915 fpuak; epWtfj;jpw;F el;lk; xd;whf ,Ue;jJ. 

 
4.3   nraw;ghl;L tpidj;jpwdpd;ik 
     ------------------------------------------------------------- 

gpd;tUk; mtjhdpg;Gf;fs; Nkw;nfhs;sg;gl;ld.  
 

(m) 1996 Kjy; 2000 Mk; Mz;L tiuahd fhyg;gFjpapy; ntspehl;L 

E}yfg; Gj;jfq;fisAk; rQ;rpiffisAk; nfhs;tdT nra;tjw;fhf 

cj;jpNahfj;ju;fSf;F &gh 200>761 njhifahd Kw;gzk; nrYj;jg;gl;L 

12 Kjy; 16 Mz;LfSf;F ,ilg;gl;l fhyk; fle;jpUe;j NghJk; 

mg;Gj;jfq;fSk; rQ;rpiffSk; epWtfj;jpw;F fpilj;jpUf;ftpy;iy. 

epWtfj;jpw;F Vw;gl;bUe;j Nkw;Fwpj;j el;lk; ,yq;if rdehaf 

Nrh\yprf; Fbaurpd; epjpg;gpukhzf; Nfhitapd; 156(1) gpufhuk; 

mjw;Fg; nghWg;ghd cj;jpNahfj;ju;fsplkpUe;J mwtplg;gl;bUf;f 

tpy;iy. 
 

(M) kPsha;thz;bd; ,Wjpapy; ntspaPLfspd; ,Ug;gpy; fhzg;gl;l 21 

Mz;LfSf;F Nkw;gl;l goikahd &gh 294>500 tpw;gidg; ngWkjpahd 

190 Gj;jq;fs; fhzg;gl;ld. 
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4.4 epjpaj;jpd; Fiwe;j gad;ghL 

 ---------------------------------------------------------- 

 03 nraw;jpl;lq;fSf;fhf 2006 kw;Wk; 2010 Mz;Lfspy; KiwNa &gh 54>506 

kw;Wk; &gh 55>438 njhif fpilf;fg; ngw;wpUe;jJld;> &gh 109>944 

$l;Lj;njhifahd epjp kPsha;thz;bd; ,Wjp tiuapy; vt;tpj 

gad;ghl;bw;fhfTk; vLf;fhky; nraw;glhw;Wf; fhzg;gl;lJ. 

 

 
4.5   gad;gLj;jg;glhj kw;Wk; Fiwthfg; gad;gLj;jg;gl;l nrhj;Jf;fs;  
     ------------------------------------------------------------------------------------------------------------------------------------ 
     gpd;tUk; mtjhdpg;Gf;fs; Nkw;nfhs;sg;gl;ld.  

 

(m) 2003 A+d; 02 Mk; jpfjp Bibbey Sterlin epWtdj;jplkpUe;J &gh 135>954 

ngWkjpahd  Soxhlet Exractor  2000 ml (Cope cat No.Q2L-Rcsx Nominal 

Capacity 2000 Extrator) vd;w ngaupyhd 02 cgfuzq;fs; nfhs;tdT 

nra;ag;gl;bUe;jd. Fwpj;j nfhs;tdT Nkw;nfhs;sg;gl;L 08 Mz;Lfs; 

fle;jpUe;j NghJk; mtw;iw vt;tpj gad;ghl;bw;Fk; vLf;fg;glhky; 

,Ue;jik mtjhdpf;fg;gl;lJ. Njitg;ghl;il ,dq;fhzhky; 

nfhs;tdT nra;ag;gl;l fhuzj;jhy; Nkw;Fwpj;j nrytpdk; gadw;wjhf 

,Ue;jJ. 
 

(M) 1988 Mk; Mz;by; ag;ghd; cjtpapd; fPo; ed;nfhilahf 

fpilf;fg;ngw;wpUe;j &gh 6>191>400 ngWkjpahd Amino Acid Analzer  

vd;w cgfuzj;jpw;fhf gad;gLj;jg;gl Ntz;ba Amino Acid Analysis 

Buffer vd;w ngaUila 188 yPw;wu; ,urhadg; nghUs; 1989 rdtup 

khjj;jpy; fhyhtjpahf ,Ue;jJld;> fzf;fha;T jpdkhd 2012 khu;r; 08 

Mk; jpfjp tiu mit fsQ;rpaj;jpy; fhzg;gl;lJ. ,e;j ,urhadg; 

nghUl;fs; vt;tpj VLfSf;Fk; cl;gLj;jg;gLj;jhky; ,Ue;jJld;> 

Nkw;Fwpj;j cgfuzj;ijAk; 1992 Mk; Mz;bd; gpd;du; gad;ghl;bw;F 

vLj;jpUf;ftpy;iy. 
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(,) 2000 Mk; Mz;bw;F Kd;du; nfhs;tdT nra;ag;gl;bUe;j ,urhadg; 

nghUs; ,Ug;nghd;W 2012 khu;r; 08 Mk; jpfjp tiuapy; fsQ;rpaj;jpy; 

nraw;ghlw;Wf; fhzg;gl;lik mtjhdpf;fg;gl;lJ. njupTg; 

gupNrhjidapd; NghJ &gh 180>180 ngWkjpahd 08 cUg;gbfs; 

nfhs;tdT nra;ag;gl;l 2001 Kjy; 2005 fhyg;gFjpapy; vt;tpj 

gad;ghl;bw;Fk; vLf;fg;gl;bUf;ftpy;iy. mj;Jld; &gh 309>916 

ngWkjpahd 26 ,urhadg; nghUs; cUg;gbfs; 12 Mz;LfSf;F 

Nkw;gl;l fhykhf gad;gLj;jg;gl;bUf;ftpy;iy. 
 
4.6   rpf;fdkw;w nfhLf;fy;thq;fy;fs;      
     ---------------------------------------------------------------  

       1989 Mf];l; 13 Mk; jpfjp nghWg;Ngw;fg;gl;l 27 Vf;fu; mstpyhd fhzpAld; 

$ba  “nghg;N`k;> `hu;Nghlk; kw;Wk; Tl;Nyd;];” Mfpa Njhl;lq;fSf;fhf 

&gh 140>000 njhifAk; mjw;fhd rl;lr; nryTfs; kw;Wk; gzpf;nfhilg;  

gzkhf &gh 312>387 njhifAk; 1989 Kjy; 2011 jpnrk;gu; 31 tiu mtw;wpd; 

guhkupg;G eltbf;if kw;Wk; Copar; rk;gsk; vd;gtw;wpw;fhf  &gh 2>851>122 

njhifAk;  nrytplg;gl;bUe;jJld;>  2005 Nk 01 Mk; jpfjp Kjy; 2025 

Vg;uy; 30 Mk; jpfjp tiu 20 Mz;LfSf;fhf ,j;Njhl;lj;jpd; epu;thfj;ij 

cld;gbf;ifnahd;W %yk; ‘uf; uf;fd;Ndh’ vd;w ngaUila mikg;gpw;F 

xg;gilf;fg;gl;bUe;jJ. mG;Gupe;Jzu;T cld;gbf;ifapd; 6.1 Mk; gpuptpd; 

gpufhuk; epWtfj;jpd; Muha;r;rp nraw;ghLfSf;fhf gad;gLj;j mDkjp 

mspf;fg;gl;bUe;jJld;> 2005 Nk 01 Kjy; 2012 khu;r; 19 Mk; jpfjp tiu 

mq;F vt;tpj Muha;r;rpAk; ,lk;ngwhky; ,Ue;jJld;> mjw;fhf nrytplg;gl;l 

&gh 3>303>509 Md nkhj;j nrytpdKk; gadw;w nrytpdkhf ,Ue;jJ. 

 
 
4.7  xg;ge;j epu;thfj;jpyhd FiwghLfs; 
  ----------------------------------------------------------------------- 
  gpd;tUk; tplaq;fs; mtjhdpf;fg;gl;ld. 
 

(m)  ,yq;if rdehaf Nrh\yprf; Fbaurpd; nfhs;tdT topfhl;bf; Nfhitapd; 

Vw;ghLfspd; gpufhuk; Vw;Wf;nfhs;sg;gl;l gpizg; ghJfhg;G> cld;gbf;if> 

Kw;gzk; vd;gtw;iw toq;fhky;; gpujhd Nfl;Nghu;$lj;ij 

jpUj;jpaikg;gjw;fhf 2011 etk;gu; 18 Mk; jpfjp fl;blj; jpizf;fsj;jpw;F 

&gh 2>300>000 kjpg;gPl;Lg; ngWkjpf;F xg;gilf;fg;gl;bUe;jJld;> mjw;Fupa 

KOj;njhifAk; mj;jpizf;fsj;jpw;F tpLtpf;fg;gl;bUe;j NghJk; fzf;fha;T 

gupNrhjidr; re;ju;g;gkhd 2012 khu;r; 19 Mk; jpfjp tiuapy; Ntiy 

Muk;gpf;fg;gl;bUf;ftpy;iy. 
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 (M) gpujhd Eiothapy; kw;Wk; Kd;dhYs;s ,uz;L gf;fj;jpw;Fk; fhgl; ,Ljy; 

  ----------------------------------------------------------------------------------------------------------------------------------------------- 

  epWtfj;jpd; gpujhd Eiothapypd; ,uz;L gf;fj;jpw;Fk; fhgl; ,Ltjw;fhf 

tUlhe;j tuT nryTj; jpl;l kjpg;gPl;by; epjpVw;ghL Nkw;nfhs;sg;glhky; 

,Ue;jJld;> mjw;fhf ehdhtpj tUkhdj;jpd; %yk; &gh 334>035 njhif 

nrytplg;gl;bUe;jJ. mjw;fhf 02 epWtdq;fshy; tpiy tpguq;fs; 

rku;g;gpf;fg;gl;bUe;jJld;> me;epWtdq;fSf;F toq;fhky; NtW xU 

epWtdj;jpw;F Fwpj;j Ntiy toq;fg;gl;bUe;jJ. tpiy tpguq;fis toq;fpa 

,uz;L epWtdq;fSk; Ntiyia G+u;j;jpnra;tjw;fhf tpiy tpguq;fisr; 

rku;g;gpj;jpUe;jJld;> cupa nfhs;tdit toq;fpa epWtdk; myF 

mbg;gilapy; tpiy tpguq;fis Kd;itj;jpUe;jJ. ,jd; gpufhuk; Mff; 

Fiwe;j tpiyf;F Gwk;ghf Nfs;tpia toq;fpa fhuzj;jhy; &gh 78>965 

$Ljyhf nfhLg;gdT nra;ag;gl;bUe;jJ. 

 

4.8 gjtpazp epu;thfk; 

 --------------------------------------- 

 epjpg;gpukhzk; 880 Kjy; 883 tiuahd gpuptpd; gpufhuk; mur epjp> tUkhdk;> 

Kj;jpiu kw;Wk; nghUl;fisg; nghWg;Ngw;wy; my;yJ nghWg;ghf ,Uj;jy;> 

cWjpr;rPl;Lf;fspy; ifnahg;gkply;> kw;Wk; fhNrhiyfspy; ifnahg;gkply; 

cj;jpNahfj;ju;fshy; gpizg;nghWg;Gf; fl;lisr; rl;lj;jpd; fPo; gpizg;nghWg;G 

itf;fg;gl Ntz;ba NghjpYk;> 23 cj;jpNahfj;ju;fs; njhlu;ghf mjd; gpufhuk; 

eltbf;if vLf;fg;gl;bUf;ftpy;iy. 

 
 

 5. fzf;fspg; nghWg;Gk; ey;yhl;rpAk; 

 ---------------------------------------------------------------------- 

 
    5.1.  cs;sff; fzf;fha;T 
 ------------------------------------------ 

         epjpg;gpukhzk; 133 ,d; gpufhuk; epWtfj;jpd; epjp kw;Wk; nraw;ghl;L 

eltbf;iffs; njhlu;ghf cs;sff; fl;Lg;ghl;bid tYT+l;Ltjw;fhf cs;sff; 

fzf;fha;T mynfhd;W jhgpf;fg;gl;bUf;ftpy;iy. 
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5.2   nfhs;tdTj; jpl;lk;  
   ---------------------------------------- 

  gpd;tUk; tplaq;fs; mtjhdpf;fg;gl;ld.  

 
  (m) kPsha;thz;by; &gh 39>690>882 njhifahd epiyahd nrhj;Jf;fs; 

nfhs;tdT nra;ag;gl;bUe;j NghjpYk;> mur nfhs;tdT topfhl;bf; 

Nfhitapd; 4.2 gpuptpd; gpufhuk; gpd;tUtw;iw cs;slf;fpa gpujhd 

nfhs;tdTj; jpl;lk;> nfhs;tdT ifE}ypd; 4.2.1 ,d; gpufhuk; 

jahupf;fg;gl Ntz;ba NghjpYk;> mt;thW jahupf;fg;gl;bUf;ftpy;iy. 

  
       (i) Mff;Fiwe;jJ 03 Mz;L fhyj;jpw;fhd nfhs;tdTj; jpl;lk; 

 
       (ii) mLj;JtUk; Mz;bw;fhd nfhs;tdT eltbf;iffs; tpupthfTk;> 

gpujhd nfhs;tdTj; jpl;lk; 06 khjq;fSf;F Nkw;glhj 

fhyg;gFjpf;Fs; ehsJtiuahf;fg;gl Ntz;ba NghjpYk;> 

mt;thW nra;ag;gl;bUf;ftpy;iy. 

 

  (M) mur nfhs;tdT topfhl;bf; Nfhitapd; 4.2.2 gpuptpd; gpufhuk; 

nfhs;tdT fhyml;ltiznahd;W jahupf;fg;gl;bUf;ftpy;iy. 

 

 
    5.3  ghjPl;Lf; fl;Lg;ghL  
         ------------------------------------- 

  gpd;tUk; mtjhdpg;Gf;fs; Nkw;nfhs;sg;gl;ld. 

 
  (m) epjpg;gpukhzk; 69 ,d; gpufhuk; Kd;dq;fPfhukpy;yhky; epjpVw;ghl;il  

kpifj;J nrytpdq;fis Nkw;nfhs;s Kbahj NghjpYk;> mjw;F 

Kuzhf 02 nrytpd; tplaq;fspy; &gh 997>000 njhif epjp Vw;ghl;il 

kpifj;J nrytplg;gl;bUe;jJ. 

 

    (M) epjpg;gpukhzk; 04 ,d; gpufhuk; tuT nryTj; jpl;lj;ij jahupf;Fk; 

NghJ nrytpdq;fis Kd; vjpu;T$wiy Nkw;nfhz;Lk; 

nrytpdq;fis Kiwaw;w tpjj;jpy; mjpfupf;fhky; rpf;fdkhf 

eltbf;if vLf;f Ntz;ba NghjpYk;> 08 tplaq;fSf;Fupa 

kjpg;gplg;gl;l epjpVw;ghl;by; &gh 5>026>000 Nrkpf;fg;gl;bUe;jJld;> mJ 

12% Kjy; 96% Mf ,Ue;jJ. 
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6   KiwikfSk; fl;Lg;ghLfSk; 
   ----------------------------------------------------------- 

    fzf;fha;tpd; NghJ mtjhdpf;fg;gl;l Kiwikfs;  kw;Wk; fl;Lg;ghl;Lg;; 

gytPdq;fs; gzpg;ghsUf;F mt;tg;NghJ vdJ mwpf;iffspd; %yk; Rl;bf; 

fhl;lg;gl;ld.  gpd;tUk; fl;Lg;ghl;L mk;rq;fs; njhlu;ghf tpNrl ftdk; 

Nfhug;gLfpd;wJ. 

 
   (m)  nrhj;Jf;fs; Kfhikj;Jtk; 

   (M)  gjpNtLfspd; guhkupg;G 

   (,)  cs;sff; fzf;fha;T 

   (<)  ,Ug;Gf; fl;Lg;ghL 

   (c)  Muha;r;rpfis Nkw;nfhs;Sjy; 

 

 

 

  xg;gk;: vr;.V.v];.rkutPu 

  fzf;fha;thsu; jiyik mjpgjp 

 


