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MSeu; rig 

mjpNkjF. k`pe;j uh[gf;r (jiytu;) 

,yq;if rdehaf Nrhrypr Fbaurpd; rdhjpgjp 

nfsut. b.vk;. [auj;d 

gpujk ke;jpup 

nfsut. uzpy; tpf;fpukrpq;f 

vjpu;f;fl;rpj; jiytu; 

Nguh. \dpfh `pupk;GNufk 

gy;fiyf;fof khdpaq;fs; Mizf;FOtpd; jiytu; 

Nguh. gP.lgps;A+. Vghrpq;f 

mjpNkjF rdhjpgjpapd; tpQ;Qhd MNyhrfu; 

Nguh. rp.gp. jprhehaf;f 

gzpg;ghsu;> mbg;gilf; fw;iffs; epWtfk;  

Nguh. v];.vr;.gP.gP. fUzhuj;d 

tpyq;fpay; gpupT> Nguhjidg; gy;fiyf;fofk;> Nguhjid 

Nguh. A+.vy;.gp. [arpq;f 

mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. fgpy FzNrfu 

tptrhag; nghwpapay; gpupT> Nguhjidg; gy;fiof;fofk; 

Nguh. v];.V. Fy#upa 

mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. gP. rptghyd; 

39/12> ,wg;gu;tj;j khtj;ij> epfNg> nj`ptis 

Nguh. vk;.V.Nf.vy;. jprhehaf;f 

mbg;gilf; fw;iffs; epWtfk;> fz;b 

fyhepjp gP.v];.lgps;A+. te;Juhfy 

rigapd; nrayhsh;> mbg;gil fw;iffs; epWtfk;> fz;b 
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Muha;r;rpr; rig cWg;gpdu;fs; 

Nguh. C.B. jprhehaf;f (jiytu;)> gzpg;ghsu;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. B.S.B. fUzhul;z> ngsjpftpay; gpupT> tpQ;Qhd gPlk;> Nguhjidg; gy;fiyf;fofk;> 

Nguhjid 

Nguh. fpwp];updh \he;jp b rpy;th> tptrhag; nghwpapay; gpupT> nghwpapay; njhopy;El;gg; 

gPlk;> ,yq;if jpwe;j gy;fiyf;fofk;> ehty> ENfnfhl 

Nguh. S.H.P.P. fUzhuj;d> tpyq;fpay; gpupT> tpQ;Qhd gPlk;> Nguhjidg; gy;fiyf;fofk;> 

Nguhjid 

Nguh. Nuh`z re;jpu[pj;> Gtpr;rupjtpay; gpupT> tpQ;Qhd gPlk;> Nguhjidg; 

gy;fiyf;fofk; Nguhjid 

fyhepjp S.R.D. Nuhrh> ngsjpftpay; gpupT> nfhOk;Gg; gy;fiyf;fofk;> nfhOk;G 3 

Nguh. mJy Nrdhuj;d> cgNte;ju;>  Nguhjidg; gy;fiyf;fofk;> Nguhjid 

Nguh. P.A. tPurpq;f> jhtu tpQ;Qhdg;  gpupT> tptrha gPlk;> u[ul;l gy;fiyf;fofk;> 

mDuhjGuk; 

Nguh. M.A.K.L. jprhehaf;f> mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. U.L.B. [arpq;f> mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. A. ehzhaf;fhu> mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. N.S. Fkhu;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. J.M.S. gz;lhu> mbg;gilf; fw;iffs; epWtfk;> fz;b 

Nguh. G. nrdtpul;z> mbg;gil fw;iffs; epWtfk;> fz;b 

fyhepjp. M.C.M. ,f;ghy;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

fyhepjp. S. P. ngQ;rkpd;;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

fyhepjp. D.N. kfd-Mur;rp> mbg;gilf; fw;iffs; epWtfk;> fz;b 

fyhepjp. N.D. Rgrpq;f> mbg;gil mbg;gilf; fw;iffs; epWtfk;> fz;b 

fyhepjp. R.R. uj;dhaf;f> mbg;gilf; fw;iffs; epWtfk;> fz;b 

fyhepjp. M. tpjhdNf> mbg;gilf; fw;iffs; epWtfk;> fz;b 

fyhepjp. H.W.M.A.C. tp[arpq;f> mbg;gilf; fw;iffs; epWtfk;> fz;b 
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gzpg;ghshpd; nra;jp 

 

 

 

 

 

 

 

mbg;gilf; fw;iffs; epWtfj;jpd; 2013k; Mz;bw;fhd Ma;T mku;Tfspw;fhd epfo;tpy; ,r; 
nra;jpia ntspapLtjpy; kfpo;tilfpNwd;. kPsha;T nra;ag;gLk; Mz;by; mbg;gilf; 
fw;iffs; epWtfj;jpd; Kd;Ndw;wk; kpf ed;whff; fhzg;gl;lJld; ,yq;ifapd; 
mgptpUj;jpapy; ,q;F Nkw;nfhs;sg;gl;l Ma;Tfs; Fwpg;gplj;jf;f gq;fhw;wpAs;sd. gy;NtW 
tpQ;Qhdj; Jiwfspy; gaDs;s gpuNahfq;fSf;F ,l;Lr;nrd;w mbg;gil Ma;Tfs;> 
Fwpg;ghf R+oYf;F ctg;ghd tskhf;fpfis cw;gj;jp nra;jy;> Rj;jkhd ePiu toq;fy; 
vd;gtw;wpy;> rpwe;j Kd;Ndw;wj;ij mile;Js;sd. mbg;gilf; fw;iffs; epWtfj;jpd; 
tpQ;Qhdpfs; jkJ fz;Lgpbg;Gfspid gpurpj;jpngw;w rQ;rpiffspy; ntspapLtJld; ,e; 
epWtfkhdJ Kd;dzp Ma;T epWtfk; vd;w gue;j milahsj;jpidAk; ngw;Ws;sJ. 
1985k; Mz;L njhlf;fk; 2013k; Mz;L tiuapyhd fhyg;gFjpapy; 646 Ma;T fl;Liufs; 
mbg;gil fw;iffs; epWtfj;jpd; 100 gzpahsu;fspdhy; ntspaplg;gl;Ls;sJ. fPNo 

nfhLf;fg;gl;Ls;s glk; I> 28 tUl fhyg;gFjpapyhd ,t;ntspaPLfspd; guk;giy 
tpgupf;fpd;wJ. 

ngUk; vz;zpf;ifahd Muha;r;rp cjtpahsu;fs; jw;NghJ Nkw;gbg;gpw;fhd tpQ;Qhd 
Ma;Tfspid Nkw;nfhz;L tUfpd;wdu;. 2013k; Mz;bid nghWj;jstpy; ,sk; khztu;fs; 
mbg;gilf; fw;iffs; epWtfj;jpy; flik Mw;WtJ Fwpg;gplj;jf;fsT mjpfupj;jpUg;gJld; 
,yq;ifg; gy;fiyf;fofq;fs; midj;Jk; vkJ gapw;rp epfo;r;rpfs; %yk; gaid 

ngw;wpUf;fpd;wd. vkJ tpQ;Qhd gug;Gifg; gpupT (SDU) kw;WnkhU rpwg;ghd Mz;ilf; 
nfhz;bUe;jNjhL fz;b kw;Wk; ntspaplq;fspy; eilngw;w tpQ;Qhd gug;Gifg; gpuptpd; 
epfo;r;rpfspy; mjpf vz;zpf;ifahd ghlrhiy khztu;fs; kw;Wk; Mrpupau;fs; 
gq;Fgw;wpAs;sdu;. vk;Kldhd ru;tNjr $l;Lr;nraw;ghL tYg;ngw;wpUg;gJld; [g;ghdpa 

ru;tNjr xj;Jiog;G Kftu;epiyak; (JICA) kpfg; ngWkjpahd tpQ;Qhd cgfuzq;fspid 
mbg;gilf; fw;iffs; epWtfj;jpw;F toq;fpAs;sJ. mtu;fspd; fdpthd ,t;Tjtpf;F vkJ 
kdkhu;e;j ed;wpfspid njuptpj;Jf;nfhs;fpd;Nwhk;. 

mbg;gilf; fw;iffs; epWtfj;jpd; 2013k; Mz;bw;fhd Ma;T mku;Tfs; ntw;wpfukhf 
eilngw vdJ tho;j;Jf;fspid njuptpf;fpd;Nwd;. 
 
 

 

Nguh. C.B. jprhehaf;f 
gzpg;ghsu; 
mbg;gil fw;iffs; epWtfk;  
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glk; I 

%yk; -  tpQ;Qhd Nkw;Nfhs; Rl;b juTj;jsk; 

njhFg;G -  fpwpnre;jpah I. fpNsl;ld;> rr;rpdp ngNuuh> ngQ;rkpd;> RNu\; P.  

#oypay; kw;Wk; #oy; capupay; nraw;jpl;lk;> mbg;gil fw;iffs; 

epWtfk;> fz;b.  
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nghJ mwpKfk; 

Nguhrpupau; C.B. jprhehaf;f> gzpg;ghsu;> mbg;gil fw;iffs; epWtfk; 

kPsha;T nra;ag;gLk; Mz;by;> mbg;gil fw;iffs; epWtfkhdJ mjpNkjF. rdhjpgjp 
k`pe;j uh[gf;r (jiytu;) mtu;fspd; topfhl;lypy; Fwpg;gplj;jf;f Kd;Ndw;wj;jpid 
mile;Js;sJ. Kd;Dupikf;Fupa nraw;jpl;lq;fshd R+oYf;F ctg;ghd tskhf;fp 
cw;gj;jp kw;Wk; Neha;f;fhuzp mwpag;glhj rpWePuf Nehapdhy; ghjpf;fg;gl;l cyh;; tya 
kf;fspw;fhd GNshiul; mfw;wg;gl;l td;ik Fiwe;j ePh; toq;fy; Nghd;wd kpfr; rpwe;j 

ngWNgWfis mspj;Js;sd. MNyhrid kw;Wk; $l;LKaw;rpg; gpuptpd; (CCD) Kaw;rpfs; 

nkr;rj;jf;fd. Fwpg;ghf ,g;gpuptpdhy; cUthf;fg;gl;l capu;gly capu;tskhf;fpfs; (BFBF) 
kw;Wk; Ez;Zapu; capu;tskhf;fpfs; kpfr; rpwe;j tpistpid nfhLj;Js;sd. 
gpuNahfq;fs; NtW mur kw;Wk; jdpahh; epWtdq;fspdhy; Nkw;nfhs;sg;gLfpd;w 
mNjNtis mbg;gilf; fw;iffs; epWtf tpQ;Qhdpfs; mbg;gil Ma;TfSf;fhd KOg; 
nghWg;gpidAk; tfpj;jdu;. 

tpQ;Qhdg; gug;Gifg; gpuptpdhy; (SDU) Mrpupau;fs; kw;Wk; khztu;fs; kj;jpapy; tpQ;Qhd 
vz;zf;fUf;fis tpUj;jp nra;tjd; Clhf tpQ;Qhdj;jpid Nehf;fpa Muha;r;rp 

kdg;ghq;fpid cau;j;Jjiy Nehf;fkhf nfhz;l “tpQ;Qhdj;jpd; Clhf cyif 

tpsq;fpf;nfhs;sy;” vd;w Nghl;b mfpy ,yq;if mstpy; xOq;F nra;ag;gl;lJ. nfsut 
mikr;ru; ,e;epfo;tpw;F tUif je;jpUe;jhu;. tpQ;Qhdg; gug;Gif gpupT FWk;gj;jpupif 

xd;wpd; 130,000 gpujpfspidAk; ghlrhiy khztu;fSf;F ,ytrkhf tpepNahfpj;jJ. 
tpQ;Qhdg; gug;Gif gpuptpd;  

,e;ehl;bd; Kd;dzp Ma;T epWtfk; vd;w tifapy; cs;ehl;L kw;Wk; ntspehl;L 
gy;fiyf;fofq;fs;> mur Ma;T epWtdq;fs; kw;Wk; jdpahu; fk;gdpfSldhd $l;L 
Ma;T tYg;ngw;Ws;sJ. Fwpg;ghf gy;fiyf;fofq;fs; mbg;gilf; fw;iffs; epWtfj;jpd; 
nraw;ghLfspw;F gf;fgykhf ,Ue;J tUtJld; mbg;gilf; fw;iffs; epWtfKk; 
mg;gy;fiyf;fofq;fspy; gl;lg;gpd; fy;tpf;fhfg; gjpT nra;j ngUk; vz;zpf;ifahd 
khztu;fspw;fhd gapw;rpia toq;fpaJ. 

mbg;gilf; fw;iffs; epWtf njhopy;El;g cj;jpNahfj;ju;fspdhy; gyfiyf; fofq;fs; 
Nghd;w NtW epWtdq;fspd; Ma;T$lj; njhopy;El;gtpayhsu;fSf;Fg;  gapw;rp 
epfo;Tfis elj;j Kbe;jNjhL mj;jifa gapw;rpg; gl;liwfs; kpfTk; 
ntw;wpfukhditahf mike;jd. NkYk; gapw;rpg; gl;liwfs; 2014k; Mz;by;; eilngw 
cs;sd. ehl;by; gapw;rp ngw;w njhopy;El;g cj;jpNahfj;ju;fspw;fhd gw;whf;Fiw 
fhzg;gLfpd;wJ. ,jid eptu;j;jp nra;tjw;fhf mbg;gilf; fw;iffs; epWtfk; 
Nkw;nfhz;l Muk;g Kd;ndLg;G gadhspfspilNa ey;y tuNtw;igg; ngw;Ws;sJ 

rpwe;j gFg;gha;T trjpfspidf; nfhz;Ls;s xU Ma;T epWtfk; vd;w tifapy;> jkJ 
jpl;lq;fspw;fhd rpwe;j gFg;gha;T juTfs; Njitg;gLk; kw;iwa epWtdq;fspw;F vkJ 
epWtfj;jhy; cjtp toq;ff;$bajhf cs;sJ. mbg;gilf; fw;iffs; epWtfj;jpdhy; 
Nkw;nfhs;sg;gl;l ePu;g; gFg;gha;T> jkJ nraw;ghLfSf;F ePupd; juk; Fwpj;j rpwe;j 
juTfspy; jq;fp ,Uf;fpd;w rpy epWtdq;fSf;F> ngUk; ed;ikahf mike;Js;sJ. 

mbg;gilf; fw;iffs; epWtf jiytu; mjpNkjF. rdhjpgjp k`pe;j uh[gf;r> Muha;r;rp 
kw;Wk; njhopy;El;g mikr;ru; nfsut. ghl;lyp rk;gpf;f uztf;f kw;Wk; nrayhsu; jpUkjp 
jhuh tp[ajpyf MfpNahUf;F mtu;fspdhy; toq;fg;gl;l topfhl;ly; kw;Wk; 
cjtpfSf;fhf vdJ kdkhu;e;j ed;wpfspid njuptpj;Jf; nfhs;fpd;Nwd;. 

mj;Jld; mbg;gil fw;iffs; epWtfj;jpd; Kd;Ndw;wj;jpw;fhf  jkJ Mo;e;j <Lghl;bid 
toq;fpa MSeu; rig kw;Wk; Muha;r;rpr;  rigf;F vdJ kdkhu;e;j ed;wpfisj; 
njuptpj;Jf; nfhs;fpd;Nwd;. 
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7.1 khw;wPlhdJk; GJg;gpj;jf;fJkhd rf;jp 

7.1.1 capnuupnghUs; cw;gj;jp 

nraw;jpl;lj; jiytu;: fyhepjp NuZfh uj;dhaf;f (Nkyha;thsu;) 

nrYNyhR mbg;nghUl;fspy; ,Ue;J vjNdhy; cw;gj;jp nra;tjw;F Ez;zq;fp 
tiffisAk; capu;g;glyq;fisAk; Nkk;gLj;Jjy;  

capnuupnghUl;fs; khw;wPl;Lr; rf;jpf;Fg; gad;gLj;Jtw;F ey;y tha;g;Gs;s rf;jp 
%yq;fshFk;. jhtuq;fspypUe;J  fpilf;Fk; ypf;NdhnrYNyhRg; nghUl;fs; nty;yq;fspd; 
nropg;ghd %yq;fshFk;. vdpDk;> jw;NghJ mtw;iwg; gad;gLj;jp capnuupnghUs; 
cw;gj;jp nra;jy;> Kd; gupfuzj;jpd; (pre-treatment) Njit fhuzkhf> nghUshjhur; 
rhj;jpak; mw;wJ. capnuupnghUs; nraw;jpl;lj;jpd; Nehf;fk; ,yq;ifapd; Ez;zq;fpfis 
Muha;e;J nrYNyhR> n`kp-nrYNyhR> ypf;dpd; Mfpatw;iw tpidj;jpwDld; 
gpupifailar; nra;af;$ba Ez;zq;fpfisj; jdpg;gLj;JtJk; mtw;wpd; gpupifj; jpwdpy; 
capu;g;glyq;fs; kw;Wk; fyg;G tsu;g;Gfspd; tpisit Muha;tJk; ePu;f; fisfis 
mbg;nghUshfg; gad;gLj;JtJk; MFk;.  
 
kz; fhgd; xJf;fKk; Kfhikj;JtKk; 
 
fhgdPnuhl;irl;L kw;Wk; Vida gr;ir tPl;L thAf;fspd; ntspapLifiaf; 
Fiwg;gjw;fhd gy Ma;Tfs; Gtp ntg;gkiljiyf; Fiwg;gij ,yf;fhff; nfhz;Ls;sd. 
nraw;if cj;jpfs; eilKiwg;gLj;jf; fbdkhdit vd;gjhYk; nryT kpf;fit 
vd;gjhYk; ,aw;ifr; nrad;Kiwfs; Fwpj;J mjpf ftdk; nrYj;jg;gLfpwJ. fhgid> 
tspkz;ly CO2 ,d; ,aw;ifahd mfj;JwpQ;ry; %yk; E}wpypUe;J Mapuf;fzf;fhd 
tUlq;fSf;F fhgd; xJf;fj;jhy;  fhgd; Nru;kq;fspy; (pools) Nrkpj;J itf;f KbAk;. 
fhLfs;> kz;> rKj;jpuq;fs; kw;Wk; tspkz;lyk; Mfpad fhgd; Nrkpg;Gf;fhd 
Clfq;fshFk;. mtw;wpilNa> kz; Vidatw;iw tpl mjpf fhgid mfj;JwpQ;Rk; 
Fwpg;gplj;jf;f C Njq;fplkhfr; nraw;gLfpwJ. nkhj;j kz; C Nru;kkhd 2300 Pg> 
tspkz;ly Nru;kk; (770 Pg) Nghy; %d;W klq;fhfTk; jhtur; Nru;kk; (610 Pg) Nghy; 3.8 
klq;fhfTk; fhzg;gLfpwJ (Sign et al.> 2011). vdpDk;> vjpu;fhyj;jpy; tspkz;lyj;jpy; 
gr;ir tPl;L thAf;fspd; ntspaPl;bd; tpisTfis <Lnra;tjw;fhd khw;W topahf 
kz;zpy; Fwpg;gplj;jf;f msT fhgd; xJf;fj;ij Nkw;nfhs;Sk; rhj;jpak; Fwpj;J kpff; 
Fiwe;j  ftdNk nrYj;jg;gl;Ls;sJ. kz; C xJf;fk; kw;Wk; Kfhikj;Jtj;jpd; fPo; 
%d;W cgnraw;jpl;lq;fs; fhgd; ,og;igf; Fiwj;jy;> NtWgl;l jhtu tiffisf; 
nfhz;l kz;zpy; fhgdpd; Njf;fp itg;ig cau;j;Jjy; vd;gd Fwpj;J MuhAk;. 

fhl;L kw;Wk; Njapiyj; Njhl;lq;fspy; kz; fhgd; xJf;fk; 

cyfpd; tpiuthf tsUk;> tdg; ngUe;Njhl;lq;fspd; nkhj;jg; gug;G Vwj;jho 54.3 
kpy;ypad; n`f;Nlau;fs; MtNjhL tpwF kw;Wk; gyiff;fhd mjpfupj;J tUk; Nfs;tpia 
epiwT nra;tjw;fhf tUle;NjhWk; mJ mjpfupj;J tUfpwJ. ,tw;wpy; Eucalyptus rhjpNa 
mad kz;lyj;jpy; Mff;$Ljyhf (20 kpy;ypad;  n`f;Nlau;fSf;F Nky;) tsu;f;fg;gLk; 
td;ikahd kuq;fshFk; (Forest Stewardship Council, 2012). mjd; cau; tsu;r;rp tPjk;> gy 
R+oy;fSf;F ,irthf;fkilAk; Mw;wy; vd;gd fhuzkhf Eucalyptus ,yq;ifapYk; 
mjpfk; tsu;f;fg;gLk; ngUe;Njhl;l ,dkhFk;. ,yq;ifapy; Eucalyptus ngUe;Njhl;lq;fs; 
gpujhdkhf jukpoe;j epyq;fspy; mtw;wpd; Gduikg;Gf;fhfj; jhgpf;fg;gLfpd;wd. mj;Jld; 
mit mupe;j kuk;> flj;Jiff; fk;gq;fs;> Gifapujg; ghijf;fhd rpyPg;gu;fs;>  vupnghUs; 
vd;gtw;iwg; ngWtjw;fhf tsu;f;fg;gLfpd;wd. MapDk;> jw;nghOJ mjpfupj;J tUk; 
tspkz;lyf; fhgdPnuhl;irl;L kl;lj;ijf; Fiwg;gjw;F cjTk; tpiuthd Jyq;fYila 
fhgd; Njq;fplq;fs; vd milahsk; fhzg;gl;Ls;sjhy; ,g;ngUe;Njhl;lf; fhLfSf;Fg; 
Gjpa ngWkjp Nru;f;fg;gl;Ls;sJ. ngUe;Njhl;lf; fhl;L kz;zpy; fhgd; xJf;Fk; 
nrad;Kiwapy; gy fhuzpfs; nry;thf;Fr; nrYj;Jfpd;wd. ngUe;Njhl;lf; fhLfspd;  
epw;if tajpy; gy ngsjpf kw;Wk; ,urhadg; gz;Gfs; jq;fpapUg;gjhy; mJ Xu; gpujhd 
gukhdkhf ,Uf;ff; $Lk;. vdNt> ,e;j Ma;tpy; ngUe;Njhl;lf; fhl;bd; taJ mjd; kz; 
fhgd; xJf;fiy vt;thW ghjpf;fpd;wJ vd mwpa KidfpNwhk;. ,yq;ifapy; 
ngUe;Njhl;lf; fhLfspy; Mff;$Ljyhf tsu;f;fg;gLk; ,dk; Eucalyptus grandis vd;gjhy; 
vkJ Ma;tpw;F ehk; mjidj; njupT nra;Njhk;. ehk; tdg;ngUe;Njhl;l fhgd; xJf;fiy 
mjid mz;kpj;j gj;jd Gy; epyk; (Ma;Tf;Fs;shfpa ,lj;jpd; Kd;ida epyg; ghtid)> 
,aw;iff;fhL kw;Wk; xU Njapiyj; Njhl;lk; Mfpatw;Wld; xNu rkaj;jpy; xg;gpLfpNwhk;. 
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tl ,yq;ifapy; epyg;ghtidAk; fhgd; xJf;fKk; 
 
kz;zpd; gy capupay; kw;Wk; ngsjpfr; nrad;Kiwfisj; jPu;khdpg;gjhy; mjd; 
fl;likg;G kjpg;gPL nra;ag;gl Ntz;ba xU Kf;fpakhd ,ay;ghFk;. mJ C xJf;fj;jpYk; 
nry;thf;Fr; nrYj;Jtjhy;> ey;y kz; fl;likg;igg; NgZjy; tptrha eilKiwfspd; 
R+oy; kPjhd jhf;fj;ijf; Fiwg;gjw;F mtrpakhFk;. ,e;eilKiwfspd; ed;ikfs; 
gpuNjrq;fs;> kz;zpd; ghFghL> kz;zpd; ,ioaikg;G> fhyepiy vd;gtw;Wf;Nfw;g 
khWgLfpd;wd. vdNt gpuNjr kl;lj;jpyhd Ma;Tfs; Kf;fpakhdit. madkz;ly 
tptrhak; ngupJk; gytifikAilaJ. madkz;ly tptrhar; R+oypy; C xJf;fj;Jf;fhd 
tha;g;G ,ilntg;g tyaj;jpYk; khWgl;lJ. ,e;j Ma;tpd; Nehf;fq;fs;> tl ,yq;ifapd; 
NtWgl;l tptrha epyg;ghtid eilKiwfspd; fPo; kz; Nghrizg; nghUl;fs;> kz;zpd; 
,ioaikg;G> fl;likg;G cWjp vd;gtw;iw mstpl;L xg;gpLjYk;> Nrjdf; fhgd; 
gpd;dq;fspy; mtw;wpd; jhf;fj;ij kjpg;gpLtJk; MFk;. ,jd; ngWNgWfs;> mad 
kz;lyj;jpy; kz;zpd; elj;ijia tpsq;fpf;nfhs;sTk;  mjid ed;F ifahsTk; 
cjTk;. 
 
tpQ;Qhd epGzj;Jtk;: Nguhrpupau; S.A. FyR+upa 

Ma;Tr;nraw;jpl;lg; gzpahsu;fs;: K. Nkhfdd;> M.M.S.N. gpNukjpyf> Fkhup uh[gf;r 

Ma;Tf; FO 

 

 

 

 

 

 

 

 

 

7.1.1.1 ypf;NdhnrYNyhRg; nghUl;fspy; ,Ue;J vjNdhy; cw;gj;jp 
nra;tjw;fhf capu;g;glyq;fs; my;yJ $l;L tsu;g;Gfis tpUj;jp 

nra;jy; 

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

capnuupnghUs; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

ypf;NdhnrYNyhRg; nghUl;fs; nehjpa khw;Wif %yk; vjNdhy; jahupg;gjw;F %yg; 
nghUl;fshfg; gad;glf;$Lk;. nryT kpf;f Kd;-gupfuzg; gbfisf; Fiwg;gJ 
,r;nrad;Kiwia tu;j;jf uPjpapy; rhj;jpakhdjhf;Ftw;F mtrpakhFk;. mjw;F> NkYk; 
jpwd; tha;e;j nehjpa khw;Wif Kiwfis tpUj;jp nra;jy; Ntz;Lk;. 

Fwpf;Nfhs;fs; 

,r;nraw;jpl;lj;jpd; ,yf;F ypf;NdhnrYnyhRg; nghUl;fis tpidj;jpwDld; 
gpupifailar; nra;af;$ba capu;g;glyq;fs; my;yJ $l;Ltsu;g;Gf;fis cUthf;FjYk; 
nehjpj;jYf;nfd tpidj;jpwDila kJt tiffisj; jdpg;gLj;JtJkhFk;. 
kPsha;Tf;Fupa Mz;Lf;fhd Fwpf;Nfhs;fs;: 

1. gq;fRf;fspd; $l;L tsu;g;Gfspy; ,Ue;J ngwg;gl;l nehjpaq;fspd; nrYNyR kw;Wk; 
iryNdRr; nraw;ghLfis msj;jy;  

2. $l;L tsu;g;Gfspd; nehjpaq;fshy; E. crassipes ,y; epfOk; gpupifia msj;jy;. 
3. nehjpj;jYf;fhf kJt tiffisj; jdpg;gLj;Jjy;. 
4. tpidj;jpwDld; nrYNyhirg; gpupifailar; nra;Ak; fhw;wpd;wp tho; 

gw;wPupaq;fis gq;fR-gw;wPupa capu;g;glyq;fis cUthf;Ftjw;fhfj; jdpg;gLj;Jjy;. 
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ngWNgWfs; 

ehd;F Trichoderma sp. tiffSk; (F1, F16, F80 kw;Wk; F118) xU Penicillium sp. (F24) 
tifAk; xU ,dq;fhzg;glhj gq;fRk; (F113) $l;L tsu;g;Gf;Fj; njupT nra;ag;gl;ld. 
mit ,uz;L FOf;fshfg; gpupf;fg;gl;L xt;nthU FOTf;Fs;Sk; rhj;jpakhd midj;Jr; 
Nru;khdq;fspYk; $l;L tsu;g;Gfs; Nkw;nfhs;sg;gl;ld. jdp kw;Wk; $l;L tsu;g;Gfspd; 
nrYNyR kw;Wk; iryNdRr; nraw;ghLfs; fPOs;s cUf;fspy; fhl;lg;gl;Ls;sd. $l;L 
tsu;g;Gfspd; nrYNyRr; nraw;ghLfs; mtw;wpd; jdptsu;g;GfSld; xg;gpLk; NghJ 
nghUSila msT FiwthfNth my;yJ nghUSila NtWghL ,d;wpNah fhzg;gl;ld. 
$l;L tsu;g;Gfs; F24/F113 kw;Wk; F24/F80/F113 mtw;wpd; jdptsu;g;GfSld; xg;gpLk; 
NghJ nghUSila msT mjpfkhd iryNdRr; nraw;ghl;ilf; nfhz;bUe;jd (α=0.05). 

 

 

 

 

 

 

 

 

 

njupT nra;ag;gl;l jdp kw;Wk; $l;L tsu;g;Gfspd; nehjpaq;fshy; 200 mg E. crassipes  
nghbia 4 ehl;fs; gpupifailar; nra;j gpd; ngwg;gl;l nkhj;jj; jho;j;Jk; nty;y kw;Wk; 
xUrf;fiul;Lfs; fPNo fhl;lg;gl;Ls;sd. F118 (Trichoderma sp.) ,d; $l;L tsu;g;Gfs; 
F118 jdptsu;g;gpYk; nghUSila msT mjpf  nehjpar; nraw;ghl;ilf; nfhz;bUe;jd. 
Vida $l;L tsu;g;Gfs; nghUSila msT mjpf nraw;ghl;ilf; nfhz;bUf;ftpy;iy. 
Mff; $ba nkhj;j nty;yq;fs; (19.6 mg) $l;L tsu;g;G F113/F118 cld; ngwg;gl;ld. 
 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nrYNyR iryNdR 

tsu;g;G tsu;g;G 

tsu;g;G tsu;g;G 

nkhj;jj; jho;j;Jk; nty;yk; 
 

xUrf;fiul;Lfs; 
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7.1.1.2 nrYNyhirg; gpupifahf;Fk; Ez;zq;fpfs; %yk; rkayiwf; 
foptpd; capu;g;gbapwf;fk 

;; 
M. fhrpehju;1> M. fjpu;fhkehjd;2> R.R. uj;dhaf;f2> N. QhdNty;uh[h1 

 
1tptrha gPlk;> aho;g;ghzg; gy;fiyf; fofk;> ahog;ghzk;> 2capnuupnghUs; nraw;jpl;lk;> 

mbg;gilf; fw;iffs; epWtfk;> fz;b 
mwpKfk; 

rikayiwf; foptpypUe;J capnuupnghUs; cw;gj;jp nra;jy; foptfw;wy; gpur;rpidiaf; 
Fiwg;gNjhL rf;jpj; NjitfisAk; gFjpastpy; epiwNtw;Wk;. gy;rf;fiul;Lf;fspd; 
nehjpa nty;ykhf;fiyj; njhlu;e;j nehjpg;gpd; %yk; capnuupnghUs; ngwg;gLfpwJ. 
mj;jifa nrad;Kiwapd; rhj;jpag;ghL nehjpaq;fspd; tpidj;jpwd; kw;Wk; 
cw;gj;jpr;nryT Mfpatw;wpy; jq;fpAs;sJ. vkJ Ma;tpd; ,yf;F> R+oypypUe;J jpwd; 
tha;e;j nrYNyhR gbapwf;Fk; Ez;zq;fpfisj; jdpg;gLj;jp> njupT nra;ag;gl;l 
Ez;zq;fpffspypUe;J ngw;w J}a;ikg;gLj;jhj nehjpaq;fspd; jpwid Muha;tjhFk;. 

Fwpf;Nfhs; 

njupT nra;ag;gl;l gq;fR kw;Wk; gw;wPupa tiffspypUe;J ngw;w nehjpaq;fshy; 
rikayiwf; fopTfspd; gbapwf;fj;ij Muha;jy;;. 
ngWNgWfs; 

Kg;gj;J %d;W gq;fR tiffs; jdpg;gLj;jg;gl;L mtw;wpy;> Trichoderma, Aspergillus, 

Penicillium kw;Wk; Xu; milahsk; fhzg;glhj rhjpiar;  Nru;e;j>  MW tiffs; 
rikayiwf; foptpd; gbapwf;fj;Jf;Fj; njupT nra;ag;gl;ld. mtw;wpd; %yk; ,uz;L 
tifahd mbg;nghUs;fspy; ,Ue;Jk; gbapwf;fj;jpd; %yk; Fwpg;gplj;jf;f msT 
nty;yq;fs; tpLtpf;fg;gl;ld. VO ehl;fspd; gpd;G Mff; $ba msthd nty;yq;fs; 
,uz;L Penicillium tiffspd; jdp tsu;g;GfspypUe;Jk; (59.6 mg, 55.8mg) xU Penicillium 
kw;Wk; milahsk; fhzg;glhj gq;frpd; $l;L tsu;g;gypUe;Jk; (58 mg) Gjpa 
rikayiwf; foptpypUe;J ngwg;gl;ld (cU 1). rikayiwf; foptpd; nehjpag; gbapwf;fk; 
Fwpg;gplj;jf;f msT nty;yq;fis tpLtpg;gjhy; mjid capnuupnghUSf;fhd 
%yg;nghUshfg; gad;gLj;j tha;g;G cs;sJ. ,J Fwpj;J NkYk; Muha;tjw;F gbapwf;fk; 
%yk; tpLtpf;fg;gLk; gy;NtW nty;yq;fspd; msTfisj; jPu;khdpg;gJ mtrpakhFk;. 

 

 

 

cU 1: njupT nra;ag;gl;l tsu;g;Gfspd; %yk; 7 ehl;fspd; gpd;G ngwg;gl;l nty;yk; 
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7.1.1.3 Eucalyptus grandis tdg;ngUe;Njhl;lj;jpd; tajpd; fhy 
xOq;Fld; Ez;zq;fpr; rhfpaq;fspd; khwy; 

M.M.S.N. gpNukjpyf1, R.R. uj;dhaf;f2> S.A. FyR+upa2> G.A.D. ngNuuh3 

1Ct nty;y];] gy;fiyf; fofk;> gJis> 2capnuupnghUs; nraw;jpl;lk;> mbg;gilf; 
fw;iffs; epWtfk;> fz;b> 3Nguhjidg; gy;fiyf; fofk;> Nguhjid 

mwpKfk; 

cyfpd; nkhj;j epyg;gug;gpy; 31% ,id fhLfs; %bapUg;gNjhL  ngUe;Njhl;lf;fhLfs; 
mjpy; Vwj;jho 1.39 x 108 ha ,y; mike;J cau; tPjj;jpy; tpuptile;J tUfpd;wd  
(Global forest resource assessment, 2010). ,yq;ifapd; nkhj;j epyg;gug;gpy; 1% ngUe;Njhl;lf; 
fhLfshy;  %lg;gl;LsJld; mjpy; 20% A+f;fypg;l]; ngUe;Njhl;lq;fs; MFk; 
(Bandarathilake, 1996). MapDk; ,yq;ifapy; ngUe;Njhl;lf;fhLfs; ngUk;ghYk; Nghriz 
Fiwe;j epyg;gFjpfspy; jhgpf;fg;gLtjhy; tpisr;ry; Fiwtilayhk;;. mj;Jld;  
A+f;fypg;l]; ngUe;Njhl;lj;jpd; fPohd kz;> mtw;wpd; cau;e;j tsu;r;rp tPjj;jhYk; 
Fiwe;j jhtug; gy;tifik fhuzkhfTk; jukpoe;jit vdf; fUjg;gLfpd;wd. NkYk;  
A+f;fypg;l]; nghJthf Fiwe;j Nghrizr; nrwpTila> nkJthfg; gpupifailAk;  
Fg;igia cUthf;FfpwJ. mj;Jld; mtw;wpd;  njhlf;fj;jpd; gpd;G ,yq;ifapd; 
ngUe;Njhl;lf; fhLfspy; tskhf;fpfs; Nru;f;fg;gltpy;iy. vdNt ,g;ngUe;Njhl;l kz; 
kpff;Fiwthd Nghriziaf; nfhz;Ls;sJ. vdNt ,g;Nghrizfspd; kPs;Row;rp 
tpisr;rYf;F Kf;fpakhdjhFk;. Nghrizfspd; kPs;Row;rpf;F kpfTk; Kf;fpakhd 
kz;zpd; $W Ez;zq;fpr; rhfpakhFk;. Mdhy;> gy fhuzpfs; kz;zpd; ,urhad> 
ngsjpff; $w;wikg;ig khw;wp mjd; Ez;zq;fpr; rhfpaj;ijg; ghjpf;fpd;wd. mtw;wpy; 
xd;W epw;if taJ. A+f;fypg;l]; ngUe;Njhl;l kz;zpd; Ngz;jfTila  
Kfhikj;Jtj;Jf;Fk; kPl;rpf;Fk; taJld; Ez;zq;fpr; rhfpaj;jpy; Vw;gLk; khw;wq;fis 
tpsq;fpf; nfhs;sy; Kf;fpakhFk;. vdpDk;> A+f;fypg;l]; cld; njhlu;Ggl;l kz;zpd; 
Ez;zq;fpr; rhfpak; Fwpj;j Ma;Tfs; ed;F Mtzg;gLj;jg;gltpy;iy. vdNt ,e;j 
Ma;tpd; Nehf;fk; Eucalyptus grandis ngUe;Njhl;l epw;if taJld; Ez;zq;fpr; 
rhfpaj;jpd; $w;wikg;gpd;  khwiy mwptjhFk;. xj;j Gtpapay; gz;GfisAk; NtWgl;l 
taJfisAk;  (5> 11> 20 kw;Wk; 28 tUlq;fs;) nfhz;l ehd;F Eucalyptus grandis fhl;Lg; 
ngUe;Njhl;l miktplq;fs; njupT nra;ag;gl;ld. fhlhf;fj;jpd; Kd;G vy;yh 
miktplq;fSk; gj;jidg; Gy; epyq;fs; vd;gjhy; ngWNgWfis xg;gpLtjw;fhf 
mUfpYs;s gj;jidg; Gy; epyk;> xU Njapiyj; Njhl;lk; kw;Wk; mNj gpuNjrj;ijr; 
Nru;e;j Xu; ,aw;iff; fhL Mfpad njupT nra;ag;gl;ld.  
  
Fwpf;Nfhs;fs; 
 
vkJ Ma;tpd; Nehf;fk; Eucalyptus grandis ngUe;Njhl;l epw;if taJld; Ez;zq;fpr; 
rhfpaj;jpd; $w;wikg;gpd;  khwiy mwptjhFk;. 
 
ngWNgWfs; 
 
Njapiyj; Njhl;lk;> iftplg;gl;l epyk;> ,aw;iff; fhL vd;gtw;Wld; xg;gpLifapy; 
A+f;fypg;l]; ngUe;Njhl;l kz; kpff; Fiwthd gq;fRf; Fbj;njhifiaf; nfhz;bUe;jJ 
(cU 01).  fhl;Lg; ngUe;Njhl;lq;fspy; kpfTk; tajhd (30 tUlk;) miktplk; 
Mff;$Ljyhd gq;fR vz;zpf;ifiaf; nfhz;bUe;jJ (953 ± 122 MPN g

-1
). Mff;Fiwe;j 

gq;fR vz;zpf;if 22 tUl taJila miktplj;jpy; gjpT nra;ag;gl;lJ (113 ± 52 MPN 

g
-1

). NkYk;, A+f;fypg;l]; ngUe;Njhl;l gq;fRf; Fbj;njhiffs;  epw;if tajhy; 
ghjpf;fg;gl;ld (xU top ANOVA: p = 0.000; R

2
 = 98.44 %). Mdhy; A+f;fypg;l]; 

ngUe;Njhl;lq;fspd; gw;wPupaf; Fbj;njhiffspilNa nghUSila NtWghL 
fhzg;gltpy;iy (p>0.05). mj;Jld; kw;iwa Ma;T miktplq;fspYk; NtWghL 
fhzg;gltpy;iy (p>0.05). Ma;T miktplq;fspd; gq;fR : gw;wPupah Fbj;njhif 
tpfpjq;fs; (F:B) ml;ltiz 1 ,y; fhl;lg;gl;Ls;sd. vy;yhg; ngWkhdq;fSk;  1 ,Yk; 
rpwpjhapUj;jy; vy;yh miktplq;fSk; gw;wPupa Mjpf;fk; cilait vd;gijf; fhl;LfpwJ. 
,e;j F: B tpfpjk; A+f;fypg;l]; ngUe;Njhl;lj;jpd; tajhy; nghUSila msT 
ghjpf;fg;gl;lJ (xU top ANOVA: p <0.05, R

2
 = 88.95 %) (ml;ltiz  1). 
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cU 01: miktplq;fspilNa gq;fRf; Fbj;njhifapd; khwy; 
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ml;ltiz  1: Ma;T miktplq;fspd; F:B tpfpjq;fs; 

 

 

 

 

 

 

 

 

 

 

 

 

7.1.1.4 fpspnehr;rp> ,uizkL ePu;g;ghrd toq;F gpuNjrj;J kz;zpd; 
fhgd; gpd;dq;fs; kw;Wk; Nghriz epiy 

S. uFuh[;1, R.R. uj;dhaf;f2> N. QhdNty;uh[h1 

1tptrha gPlk;> aho;g;ghzg; gy;fiyf; fofk;> aho;ghzk;> 2capnuupnghUs; nraw;jpl;lk;> 
mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

fpspnehr;rp khtl;lk; ,yq;ifapd; cyu; tyaj;jpd; fPo; tUtJld; tptrhaj;Jf;F mjpf 
tha;g;igf; nfhz;Ls;sJ. fpspnehr;rpapYs;s MfTk; ngupa Fskhd ,uizkLf; Fsk; 
tuz;l fhyj;jpy; tptrhaj;Jf;Fj; Njitahd ePiu toq;FfpwJ. mjd; nkhj;j ePu; toq;F 
gug;G 8455 ha MFk;. ,g;gpuNjrk; new;gapu;r;nra;iff;Fk; kpsfha;> ntq;fhak;> fr;rhd;> 
ghrpg;gaW Kjyhd Jizg;gapu;fSf;Fk; Kf;fpakhd tha;g;igf; nfhz;Ls;sJ. 
Nky;epyj;Jg; gy;yhz;Lg; gapu;fs; kh> gyh> njq;F Kjyhdtw;iw cs;slf;Ffpd;wd. 
,g;gpuNjrj;J tptrhapfshy; gapu;fspd; tpisr;ry; FiwtilAk; Nghf;F 
njuptpf;fg;gl;Ls;sJ. fpspnehr;rp khtl;lk; cyu; tyaj;jpy; ,Ue;j NghjpYk; ,uizkL 
ePu; toq;fw;gFjpapy; cs;s epyq;fs; ghrd ePiug; ngWfpd;wd. vdNt> ,g;gpuNjrj;jpy; 
gapUw;gj;jpia vy;yg;gLj;Jtjpy; Kd;dpiy tfpf;Fk; fhuzp mNefkhf kz;zpd; tskw;w 
jd;ikahFk;. njhlu;r;rpahf cau;e;j tpisr;riyg; ngWtjw;F kz;zpYs;s Nghrizg; 
nghUs;fs; cfe;j kl;lj;jpy; fpilf;f Ntz;Lk;. kz;zpd; Nrjdg; nghUl;fs; ngUk; 
kw;Wk; Ez; Nghrizg; nghUl;fs; kz;zpy; fpilg;gjpy; gpujhdkhf ,Lf;fy; (chelating) 
tpisT %yk; Kf;fpa gq;F tfpf;fpd;wd. vdNt> fhgd; Fwpj;j mwpT tptrha epyq;fspd; 
Kfhikf;Fg; ngWkjp kpf;f jfty;fis toq;FfpwJ. 

Fwpf;Nfhs; 

nkhj;jf; fhgidAk; mjd; gpd;dq;fisAk; epy cauk;> epyg; ghtid> Mok; vd;gtw;wpd; 
mbg;gilapy; kjpg;gpLjy;. 
 
ngWNgWfs; 

 

nkhj;j Nrjdf; fhgd; (TOC) epy cauj;JlDk; (Nky; epyk;> jho; epyk;) Moj;JlDk;  
(0-20 cm and 20-40 cm) nghUSila mstpy; khWgl;lJld;> 0.07 - 1.02 % vd;w tPr;rpy; 
mike;jJ. Nky; epy kz; jho; epy kz;iz tpl mjpf nkhj;j Nrjdf; fhgidf; 
nfhz;bUe;jJ (cU 1). nghJthf Nkw;gil (0-20cm), Mokhd gilAld; (20-40 cm) 
xg;gpLk; NghJ nghUSila msT mjpf  TOC If; nfhz;bUe;jJ (cU 2). TOC ,d; 
mbg;gilapyhd kz; tsk; jho;e;jJ Kjy; ,ilg;gl;lJ tiuahd tPr;rpy; mike;jpUe;jJ  
(0.4 – 0.8%). 
 

miktplk; F:B  

7 tUl fhl;Lg; ngUe;Njhl;lk; 3.0 x 10
-4

 ± 4.0 x 10
-6

 b 

12 tUl fhl;Lg; ngUe;Njhl;lk 
3.4 x 10

-4
 ± 2.2 x 10

-5
 b 

22 fhl;Lg; ngUe;Njhl;lk; 1.1 x 10
-4 

± 7.7 x 10
-5

 b 

30 fhl;Lg; ngUe;Njhl;lk; 9.1 x 10
-4 

± 1.1 x 10
-4

 ab 

Njapiyg; ngUe;Njhl;lk; 3.3 x 10
-3 

± 6.0 x 10
-6

 b 

gj;jidg; Gy; epyk; 
3.4 x 10

-2
 ± 2.7 x 10

-5  
 a 

,aw;iff; fhL 
9.2 x 10

-3 
± 1.0 x 10

-4  
 ab 
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cU 1: epy cauj;Jld; TOC         cU 2: NtWgl;l Moq;fspy; TOCEz;zq;fp  

capu;j;jpzpT 0.001 Kjy; 0.016% tiuahd tPr;rpy; ,Ue;jJld; epyg;ghtid kw;Wk; Moj;Jld; 
nghUSila mstpy; NtWgl;lJ. Mokhd gilAld; xg;gpLifapy; (ruhrup : 0.004%) Nkw;gil   

 

mjpf msitf; nfhz;bUe;jJ (ruhrup : 0.009%).  

 

cU 3: NtWgl;l Moq;fspy; MBC          cU 4: NtWgl;l epyg; ghtidfspy; MBC 

 Vida fhgd; gpd;dq;fSld; xl;rpNaw;wj;jf;f fhgdpd; njhlu;G 

 

 

 

 

 

 

 

 

 

cU 5: Vida fhgd; gpd;dq;fSld; gukq;fNdw;W xl;rpNaw;wj;jf;f fhgdpd; njhlu;G 

gukq;fNdw;W xl;rpNaw;wj;jf;f fhgd;> nkhj;j Nrjdf; fhgDld; cau;e;j ,ilj; 
njhlu;igAk; Ez;zq;fp capu;j; jpzpTf; fhgDld; ,ilg;gl;l ,ilj;njhlu;igAk; 
nfhz;bUe;jJ. 
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ml;ltiz  2: fhgd; gFjpfSf;F ,ilapyhd ,ilj;njhlu;G 

 

    MBC TOC WSC 

POC ghrd; ,ilj;njhlu;G 0.484* 0.939** -0.101 

Sig. (2-tailed) 0.017 0.00 0.637 

N   24 24 24 

**,ilj;njhlu;G 0.01 kl;lj;jpy; nghUSilajhff; fhzg;gl;lJ (2-tailed). *,ilj;njhlu;G 
0.05 kl;lj;jpy; nghUSilajhff; fhzg;gl;lJ (2-tailed). POC – gukq;fNdw;W xl;rpNaw;wj; 
jf;f fhgd;, MBC – Ez;zq;fp capu;j; jpzpTf; fhgd;, TOC – nkhj;j Nrjdf; fhgd;.  

,e;j Ma;T> fhgd; xJf;f Mw;wy; gapuplg;glhj Nky;epyj;J kz;zpy; jho; epyj;J 
kz;iz tpl mjpfk; vd;W fhl;baJ. ,e;j Ma;tpd; KbTfs; ,uizkL ePu;g;ghrd 
toq;F gug;gpd; tptrha kz;zpd; Kfhikf;Fg; ngWkjp tha;e;j jfty;fis mspf;Fk;. 

crhj;Jiz  

1. Blaker, K.F. The determination of organic carbon in soil using a probe-colorimeter. 

Laboratory practice.1976, 25, 82-83. 

2. Dilip Kumar Das. Micronutrients, their behavior in soils and plants. Kalyani publishers, India. 

2000. pp 2-15. 

$l;L Ma;thsu;fs; 

1. nry;tp kNdhup Fzuj;d> Ngz;jfT Kfhikahsu;> tiu. gpd;Ny]; Njapiyj; 
Njhl;lq;fs; 

2. fyhepjp espdh QhdNty;uh[h> tptrha gPlk;> aho;g;ghzg; gy;fiyf;fofk; 

kdpjts mgptpUj;jp 

Ph.D. kw;Wk; M.Phil. gl;lq;fSf;Fg; gjpT nra;Njhu; 

1. M.M.S.N. gpNukjpyf> Ph.D. gl;lk;> Nguhjidg;gy;fiyf; fofk; 

jiyg;G - ,yq;ifapd; fhl;Lg; ngUe;Njhl;lq;fspy; kz; fhgd; xJf;fk; 
2. W.A.D.D. thryKdp> M.Phil. gl;lk;>  Nguhjidg;gy;fiyf; fofk; 

jiyg;G - ,yq;ifapd; tPl;Lj; Njhl;lq;fspy; kz; fhgd; xJf;fj;Jf;fhd tha;g;G  

3. K. Nkhfdd; M.Phil. gl;lk;>  Nguhjidg;gy;fiyf; fofk; 

jiyg;G - nrYNyhRg; nghUl;fspy; ,Ue;J tpidj;jpwd; tha;e;j vjNdhy; 
cw;gj;jpf;fhf Ez;Zapu; tiffs; kw;Wk; capu;g;glyq;fspd tpUj;jp 

Muha;r;rp khztu;fSk; (M.Sc., B.Sc.) gapYeu;fSk; 

1. K. kjdpfh (B.Sc. khztu;> aho;g;ghzg; gy;fiyf; fofk;)  

2. S. uFuh[;  (B.Sc. khztu;> aho;g;ghzg; gy;fiyf; fofk;) 

3. R.S.N. FyJq;f (B.Sc. khztu;> u[ul;l gy;fiyf; fofk;) 

4. rr;rpdp mKDfk (B.Sc. khztu;> UFz gy;fiyf; fofk;) 

5. rhdf ngNuuh (mFapdh]; gy;fiyf; foff; fy;Y}up) 

6. rkpe;j moff;Nfhd; (Kd;-gy;fiyf;fof khztu;) 

7. Rg;Gd; fyg;gj;jp (Kd;-gy;fiyf;fof khztu;) 

8. gtpj;uh kjkhue;jhty (Kd;-gy;fiyf;fof khztu;) 
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  vkJ Ma;Tr; nraw;jpl;lq;fspd; Kd;Ndw;wk; 
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7.1.2 xLf;fg;gl;l jputpag; ngsjpftpaYk; jpz;k epiy ,urhadKk; 
 
nraw;jpl;lj; jiytu;fs;: Nguhrpupau; M.A.K.L. jprhehaf;f (Ma;Tg; Nguhrpupau;) 

      fyhepjp G.K.R. NrdhjPu (tUif ,iz Ma;Tg; Nguhrpupau;) 
 
nraw;jpl;l tptuzk; 

2013 Mk; Mz;Lf; fhyg;gFjpapy; xLf;fg;gl;l jputpag; ngsjpftpay; njhlu;ghd 
Ma;Tr;nraw;ghLfs; 

1. gy;gFjpa n[y; tif kpd;gFnghUs;fis mbg;gilahff;nfhz;l rha 
czu;t+l;ba #upa kpd; fyq;fspdJk; eNdh ehu; nkd;rt;T kpd;gFnghUis 
mbg;gilahff; nfhz;l rha czu;t+l;ba #upa kpd;fyq;fspdJk; tpidj;jpwid 
Nkk;gLj;JtjpYk; 

2. FbePupypUe;J Mrdpf;if (As) mfw;Wtjd; nghUl;L gy;gFjpa eNdh ehu; 
nkd;rt;it tpUj;jpahf;FtjpYk; 

3. Cds glyj;jpdJ cj;jkg;gLj;jy; (Optimization) %ykhf tpidj;jpwDila 
Cds/CdTe #upa kpd;fyq;fis cUthf;FtjpYk; ftdj;ijr; nrYj;jpAs;sd. 

 
PEO : PC : Pr4N

+
I

-
 + x KI : I2  it n[y; tif kpd;gFnghUshff; nfhz;L KI kw;Wk; 

Pr4N
+
I

-   fyf;fg;gl;l maill;L njhFjp vd;gtw;wpd; ntt;NtW epiwtpfpjj;jpy; mike;j 
khjpupfisf; nfhz;L Gidag;gLk; rhaTzu;t+l;ba #upa kpd;fyq;fspdJ cau; 
tpidj;jpwdhdJ 75% KI, 25% Pr4N

+
I

-   epiwtpfpjr; Nru;khdj;jpy; fz;lwpag;gl;Ls;sJ. 
fyf;fg;gl;l fw;wad; (cation) tpisT fhuzkhf rhaTzu;t+l;ba #upa kpd;fyq;fspy; 
,e;j tifahd tpidj;jpwd; Nkk;gLj;jyhdJ vkJ FOtpduhy; Kjw; jlitahf 
mwpf;ifg;gLj;jg;gl;bUg;gJld; gy DSSC ,w;Fk; nghJthf cz;ikahdJ vdj; 
Njhd;Wfpd;wJ. DSSC ,y; gy;gFjpa eNdh ehiu mbg;gilahff; nfhz;l 
kpd;gFnghUspdJ gad;gLjd;ikiag; guprPypg;gjw;fhf tpl;lk; 800-900 nm tPr;rpy; 
mike;jJk; jput kpd;gFnghUs; xd;wpDs; Cwtplg;gl;lJkhd Poly(acrylonitrile) (PAN) 
eNdh ehu; MdJ kpd;gFnghUshfg; gad;gLj;jg;gl;bUg;gJld; ,tw;iwf; nfhz;L 
cUthf;fg;gLk; DSSC ,jd; Fztpay;Gfs; kuGuPjpahd jput kpd;gFnghUs;, n[y; 
kpd;gFnghUs; nfhz;l fyq;fspdJ nraw;ghl;Lj;jpwDld; xg;gplg;gl;ld. gL xspf;F 
kpd;Ndhl;l khw;Wk; jpwdJ cr;rg; ngWkhdkhfpa 5.2% MdJ 9.14 µm vd;Dk; cj;jk 
eNdh ehu; nkd;rt;Tj; jbg;Gld; milag;gl;bUe;jJ. ehk; #oYld; nghUe;jpaikaf;$ba 
gy;gFjpa eNdh ehu;fis kpd;fwq;fy; El;gj;Jld; (FbePupypUe;J As ,id Ntwhf;Fk; 
nghUl;L) (Electrospinning technique) TiO2 kw;Wk; Fe2O3 vd;gtw;iw cs;slf;fpathW 
ntw;wpfukhfj; njhFj;Njhk;. Chemical bath deposition El;gj;jpd; %yk; cUthf;fg;gLk; CdS 
nkd;glyq;fs; UV-VIS cwpQry; mstPLfs; %yk; Fzkwpiff;F cl;gLj;jg;gLtjd; 
%yk; rhu;ghf cj;jk gl;il mfykhdJ CdS/CdTe #upa fyq;fsJ glyj; jbg;GfsJ 
rhu;gpy; ngw vj;jdpf;fg;gl;lJ. 
jpz;k epiy ,urhadk; njhlu;ghd Ma;T eltbf;iffs; 

a) kf;dPrpak; kw;Wk; Nrhbak; kPs; kpd;Ndw;wf;$ba kpd;fyq;fSf;fhd n[y; 
kpd;gFnghUisj; njhFg;gjpYk; 

b) ,yf;Nuh FNwhkpf; fhl;rpj;jpiufspy; (Smart windows) gad;gLj;jg;gLk; rhj;jpag;ghl;ilf; 
fz;lwpAKfkhf jpz;k kw;Wk; n[y; gy;gFjpag; nghUl;fisj; njhFj;jYk; 
Fzhjprag;gLj;jYk; 

jw;NghJ kpd;rhuf; fhu;fs; kw;Wk; Vida kpd;Dgfuzq;fspy; gad;gLj;jg;gLk; ypjpak; 
mad; mbg;gilapyhd kpd;fyq;fSf;F khw;wPlhd fyq;fisf; fz;lwptNj fyk; 
njhlu;ghd Ma;Tfspd; epfo;r;rp epuypy; Kd;dpiyg;gLj;jg;gLfpd;wJ. fyj;jpd; nfhs;jpwd;, 
MAs; vd;gtw;iw mjpfupj;Jf; nfhs;tNj cw;gj;jpahsuJ Nehf;F vd;gjhy; Gjpa Ma;T 
eltbf;iffis khw;wPl;Lf; fyq;fis tpUj;jp nra;tjpy; nrYj;j Ntz;bAs;sJ. 
,j;jifa ek;gpf;ifaspf;Fk; kpd;fyq;fspy; xd;whdJ Mg I mNdhl;lhfTk; Mg

++ mad; 
flj;Jk; kpd;gFnghUis mbg;gilahff; nfhz;ljhFk;. kf;dPrpakhdJ ypjpaj;ij tplf; 
$ba mlu;j;jpAilaJk; $ba ghJfhg;ghdJk;, ,uz;L ,yj;jpuNdw;wj;ijf; nfhz;lJk; 
,jd; %ykhf $ba tpidj;jpwDila rf;jp KjYkhFk;. kf;dPrpakhdJ $ba 
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fdtsTj;jpwd; (Volumetric capacity) nfhz;ljhFk;. ,jd; %yk; fUjg;gLtJ ahnjdpy; 
$ba kpd;fytYit Fiwthd cs;slf;fj;jpy; nfhz;Ls;sJ vd;gjhFk;. 2013 Mk; 
Mz;Lf; fhyg;gFjpapy; vkJ Ma;Tf; FOtpduhy; Gjpa Mg

++ mad; kpd;flj;Jk; 
gy;gFjpa kpd;gFnghUs; tpUj;jpahf;fg;gl;bUe;jJld; Gjpa kPs; kpd;Ndw;wk; 
nra;af;$baJk; xg;gPl;lstpy; cau; nfhs;jpwDld; $baJkhd Mg kpd;fyq;fs; 
Gidag;gl;LkpUe;jd. 

fhl;rpj;jpiufs; kw;Wk; rhku;j;jpakhd ad;dy;fs; Nghd;w ,yf;NuhFNwhkpf; rhjdq;fs; 
(ECD) gpuNahfpf;fg;gLk; Nthy;w;wsTf;Nfw;g xsp CLflj;jy; ,ay;Gfis khw;wf; $ba 
jd;ikiaf; nfhz;bUg;gjhy; CLflf;Fk; xsp kw;Wk; ntg;gk; vd;gtw;wpdJ msTfisf; 
fl;Lg;gLj;jf; $badthAs;sd. ECD xd;whdJ ,yf;NuhFNwhkpf; kpd;tha; xd;W mjdJ 
vjpu; kpd;thapypUe;J kpd;gFnghUs; %yk; Ntwhf;fg;gl;Ls;s cs;slf;fkhf mikAk;. 
ECD ,y; jput kpd;gFnghUs; njhlu;ghd gy;NtW gpur;rpidfs; fhuzkhf khw;wPl;L 
kpd;gFnghUs; jputpaq;fisf; fz;lwpa Ntz;bajd; mtrpak; cs;sJ. 2013 

fhyg;gFjpapy; vkJ FOtpduhy; TiO2 it mbg;gilahff; nfhz;lJk; ifl;Nlhrhd; n[y; 
gy;gFjpa kpd;gFnghUSld; $baJkhd ECD (,yf;NuhFNwhkpf; rhku;j;jpakhd ad;dy;) 
xd;W ntw;wpfukhd Kiwapy; tpUj;jpahf;fg;gl;Ls;sJ. 

$l;L Ma;thsu;fs; 

1. fyhepjp V.A. nrdtpuj;d> ngsjpftpay; gpupT> Nguhjidg; gy;fiyf; fofk; 
2. Nguh. B.-E. Nkyhz;Nlu;> rhNku;]; njhopEl;gg; gy;fiyf; fofk;> nfhnjd;Ngu;f;> 

];tPld; 
3. Nguh. S. rpthde;jd;> ,ypndhap]; gy;fiyf;fofk; rpfhNfh> USA  & rpthde;jd; 

Ma;T$lq;fs;> Inc. Nghypq;g;&f;> IL , USA 

4. Nguh. I.M. ju;kjhr> N\gPy;l; `yhk; gy;fiyf;fofk;> UK 

5. Nguh. mnuhg; fuPk;> jpz;k epiy tpQ;Qhd epiyak;> kyhah gy;fiyf; fofk;> 
kNyrpah 

6. Nguh. gparpwp Vfehaf;f> tpQ;Qhd gPlk;> G&id  jU];]yhk; gy;fiyf;fofk; 
7. fyhepjp T.M.W.J. gz;lhu> ngsjpf tpQ;Qhdg; gpupT> u[ul;l gy;fiyf;fofk; 
8. Nguh. P. utpuh[d;>  ngsjpftpay; gpupT> aho;g;ghzg; gy;fiyf; fofk; 

 
Ma;T cjtpahsu;fs; 

1. jpU. C.A. njhl;ltj;jNf  (Ma;T cjtpahsu;) 
2. nry;tp W.N.S. &grpq;` (Ma;T cjtpahsu;) 
3. nry;tp S.L. [auj;d (Ma;T cjtpahsu;) 
4. nry;tp H.K.D.W.M.N.R. jpthuj;d (NRC Ma;T khztu;) 
5. jpU. P.M.P.C Vfehaf;f (NRC Ma;T khztu;) 
6. nry;tp. H.M.N. rhuq;fpf;fh (jFjp$u; tpupTiuahsu;> rgufKt gy;fiyf;fofk;) 
7. nry;tp. K. gukehjd; (NSF Ma;T khztu;) 

 

 

mbg;gilf; fw;iffs; epWtfk; (IFS)> fz;b (2013) xLf;fg;gl;l rlg;nghUs; ngsjpftpay;  kw;Wk; 
jpz;k epiy ,urhad Ma;Tf;FOf;fspd; cWg;gpdu;fs; 

(tuhNjhu;: nry;tp W.N.S. &grpq;̀ > nry;tp S.L. [auj;d> H.K.D.W.M.N.R. jpthuj;d) 
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7.1.2.1 Jtpj maill; cg;Gfs; fhuzkhf tpidj;jpwd; Nkk;ghLk; 
nghyp vjpyPd; xl;irl;L mbg;gilahff; nfhz;l rhaTzu;t+l;ba #upa 

kpd; fyq;fspy; eNdh epug;gp tpisTk; 

M.A.K.L. jprhehaf;f1,2
, W.N.S. &grpq;`1,3

, V.A. nrdtpul;z2
, C.A. njhl;ltj;jNf1

, G.K.R. 

NrdhjPu1,4
 

1xLf;fg;gl;l rlg;nghUs; ngsjpftpay;> jpz;k epiy ,urhad fUj;jpl;lq;fs;> mbg;gilf; 
fw;iffs; epWtfk;> fz;b> 2ngsjpftpay; Jiw> Nguhjidg; gy;fiyf;fofk;> Nguhjid> 

3gl;lg;gpd; tpQ;Qhd fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk;> Nguhjid> 4ngsjpftpay; 
Jiw> ,yq;ifj; jpwe;j gy;fiyf;fofk;> ENfnfhl 

Jtpj maill; cg;Gfs; %ykhd tpidj;jpwd; Nkk;ghLk; nghyp vjpyPd; xl;irl; (PEO) 
mbg;gilahff; nfhz;l rhaTzu;t+l;ba #upa kpd;fyq;fspy; eNdh epug;gp (Nano filler) 
tpisTk; milag;gl;Ls;sd. ngUk;ghyhd DSSC fspy; nghJthf maill;L cg;ghf 
mikAk; xNuhnahU madpf; cg;ig kl;Lk; gad;gLj;jg;gl;bUe;jd. kpd;gFnghUs; rpwpa 
my;yJ ngupa fw;waidf; nfhz;bUe;jd. ,U tifahd fw;wad;fSk; jkf;Fupa 
mD$yq;fisf; nfhz;Ls;sd. ,t;Ntiyapy; ,f;fw;wad;fisj; jdpj;jdpNa 
cgNahfg;gLj;jpf; nfhs;tJld; xg;gpLk; NghJ K

+ Nghd;w rpwpa fw;waid Pr4N
+
 Nghd;w 

Ma;T khztu;fs; TiO2 Nghl;Nlh mNdhl;Lfis cUthf;FjYk; (,lJ) 
gy;gFjpa kpd;gFnghUs;fspd; mad; flj;Jjpwid msj;jYk; (tyJ) 

Ma;T khztu;fs; ,yf;NuhFNwhkpf; rhjdq;fis cUthf;FjYk; (,lJ) R+upaf; 
fy Fztpay;Gfs; (I-V) I msj;jYk; (tyJ) 

IFS eNdh FO (,lJ) kw;Wk; eNdh tbfl;bfSf;fhd ,yf;Nuh fwq;fy; 
gy;gFjpa eNdh ehu;fs; (tyJ) 
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ngupa fw;waDld; xUkpj;J maill;L mad; flj;Jjpwid Vw;gLj;Jtjd; nghUl;Lg; 
gad;gLj;Jk; %yk; milag;gLk; #upa fy tpidj;jpwdhdJ mit jdpj;jdpNa 
gad;gLj;jg;gLk; NghJ cs;sjpYk; Nkk;ghLilaJ vd ehk; fhl;bAs;Nshk;. 
mNrjd eNdh epug;gpfis (Inorganic nano fillers) gy;gFjpa kpd;gFnghUSld; 
gad;gLj;JtjhdJ #upaf; fy tpidj;jpwid cau;j;JfpwJ. PEO ,dJ cau; 
gspq;FUj;jd;ikahdJ mad; kpd;flj;J jd;ikiaj; jho;j;j Kidtjhy; FWQ;Rw;W 
kpd;Ndhl;l mlu;j;jpiaj; jho;j;JtjpYk; ,jd; fhuzkhf tpidj;jpwd; Fiwg;gpYk; 
Neubahfg; gq;fhw;Wfpd;wJ. mNrjd eNdh epug;gp TiO2 MdJ PEO ,y; cs;s jpl;lkhd 
tbtkw;w (amorphous) mtj;ijf; $wpid mjpfupg;gjd; fhuzkhf mad; flj;Jjpwd;, 
FWQ;Rw;W kpd;Ndhl;l mlu;j;jp vd;gdtw;iw Nkk;gLj;JtJld; ,jd; tpisthd fy 
tpidj;jpwd; Nkk;ghl;bidAk; Vw;gLj;Jfpd;wd. 
 

7.1.2.2 ,yf;Nuh fwq;fYf;Fl;gl;l nghyp mf;upNyhiej;jpiuw;W 
(PAN) eNdh ehu; nkd;rt;T kpd;gFnghUis mbg;gilahff; nfhz;l 

Fthrp jpz;k epiy rhaTzu;t+l;ba #upa kpd;fyq;fs;. 

M.A.K.L.jprhehaf;f1,4,5
, H.K.D.W.M.N.R. jpthuj;d1>5> C.A. njhl;ltj;jNf1> C.B. 

jprhehaf;f1> G.K.R. NrdhjPu1>2> B.M.R. gz;lhu3 

1xLf;fg;gl;l tpla ngsjpftpay;> jpz;k epiy ,urhad fUj;jpl;lq;fs;> 
mbg;gilf;fw;iffs; epWtfk;> fz;b> 2ngsjpftpay; Jiw> ,yq;ifj;jpwe;j 

gy;fiyf;fofk;> Enfnfhl> 3,urhadtpay; Jiw> Nguhjidg; gy;fiyf;fofk;> 
Nguhjid> 4ngsjpftpay; Jiw> Nguhjidg; gy;fiyf;fofk;> Nguhjid> 5gl;lg;gpd; 

tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk;> Nguhjid 

,yf;Nuh fwq;fYf;Fl;gl;l eNdh ehu; nkd;rt;T mbg;gilahff; nfhz;l rhaTzu;t+l;ba 
#upa fyq;fs; jput kpd;gFnghUs; nfhz;l fyq;fSld; xg;gpLifapy; gy;NtW 
mD$yq;fisf; nfhz;Ls;sd. ntt;NtW jbg;Gfisf; nfhz;l eNdh ehu; nkd;rt;Tfs; 
gpshw;wpdk; kpd;tha;fspd; kPJ epiw tpfpjk; 11% nfhz;l N,N-il kPijy; Nghkill;L 
(DMF) ,y; nghyp mf;upnyh iew;iwy; (PAN) fiuriyf; nfhz;L 8kV gpuNahf 
Nthy;w;wstpy; ,yf;Nuh fwq;fy; El;gj;jpy; jahupj;Jf; nfhs;sg;gl;lJ. ,k;nkd;rt;Tfs; 
nghl;lhrpak; maill;L (KI) (0.06g), Gnwhg;igypd; fhgNdw;W (PC) (0.8g) kw;Wk; mabd; 
(I2) (0.0092g) nfhz;l fiurypy; 30 epkplk; tiu mkpo;j;Jtjd; %yk; nraw;wpwd; 
Jhz;lr; nra;ag;gl;ld. 
,e;j eNdh ehu; nkd;rt;T kpd;gFnghUs;fs; Fthrp-jpz;k epiy (n[y;) DSSC fisg; 
Gidtjw;Fg; gad;gLj;jg;gl;ld. ,f;fyq;fsJ tpidj;jpwd; nraw;ghlhdJ jput 
kpd;gFnghUs; (KI:PC:I2) kw;Wk; kuG top rhu;e;j PAN mbg;gilapyhd (PAN:KI:PC:I2) 
nfhz;l DSSC fSila nraw;ghl;Lld; xg;gplg;gl;ld. 9.14µm jbg;Gila DSSC MdJ 
5.2% vd;Dk; cr;rg;ngWkhdj;ijf; nfhz;l gLk; xspf;F kpd;Ndhl;lk; vd;w khw;wyhf;Fk; 
jpwidf; fhl;bapUe;jd. jput kpd;gFnghUisf; nfhz;l ru;trkdhd kw;iwa fykhdJ 
5.3% vd;Dk; ,t;tpfpjj;ijf; nfhz;bUe;jJ. jpwe;j Rw;W Nthy;w;wsT (Voc), FWQ;Rw;W 
kpd;Ndhl;l mlu;j;jp (Isc) epug;G fhuzp (Fill factor) vd;gtw;wpd; ngWkhdq;fs; 1000Wm

-2 
xspr; nrwptpYk; 1.5Am tbfl;bAlDk; KiwNa 0.67V, 13.31mA cm

-2
, 59% Mf ,f;Fwpj;j 

#upa kpd;fyj;Jf;F ngwg;gl;bUe;jd. 
 

7.1.2.3 TiO2 kw;Wk; Fe2O3 Nru;f;fg;gl;l gy;gFjpa eNdh ehu; 
nkd;rt;T Clfj;ijf; nfhz;L khrile;j ePupypUe;J Mrdpf;if 

mfw;wpf; nfhs;sy;. 

M.A.K.L. jprhehaf;f1,3
, C.B. jprhehaf;f1> P.M.P.C. Vf;fehaf;f1>3> G.K.R. NrdhjPu1>5> 

B.M.R. gz;lhu2>3> P.S.R. tPuR+upa4 
1xLf;fg;gl;l tplag; ngsjpftpay;> jpz;k epiy ,urhadf; fUj;jpl;lq;fs;> mbg;gilf; 

fw;iffs; epWtfk;> fz;b> 2,urhadtpay; Jiw> Nguhjidg; gy;fiyf;fofk;> Nguhjid 
3gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk;> Nguhjid> 4tptrha 
gPlk;> Nguhjidg; gy;fiyf;fofk;> ,yq;ifj;jpwe;j gy;fiyf;fofk;> nghy;nfhy;y 

tshfk;> nghy;nfhy;y 
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gy;gFjpa eNdh ehu;fsJ jdpj;Jtkhd ngsjpf ,ay;Gfs; fhuzkhf mit tsp kw;Wk; 
ePu; tbfl;lYf;F rpwe;j tbfl;ly; Clfkhf vjpu;ghu;g;gspf;fpd;wd. ,yf;Nuh fwq;fy; %yk; 
20-1000 nm tiuapyhd gy;gFjpa eNdh ehu;fs; cUthf;fg;glyhk;. ,it kpff; $ba 
Nkw;gug;gsT, rpwpa tpl;lk; kw;Wk; ngupa Jistop (large porosity) cs;sitahFk;. 
TiO2 (P25) kw;Wk; γ-Fe2O3  (rpf;kh-my;l;upr;) Nru;f;fg;gl;l ,yf;Nuh fwq;fy; cj;jp %yk; 
jahupf;fg;gl;l gy;gFjpa eNdhehu; nkd;rt;Tfs; ePupypUe;J Mrdpf;if (As III/As V) I  
ntw;wpfukhf mfw;wpd. eNdhehu; nkd;rt;Tfs; Mrdpf; fiurypy; (nrwpT> 25 ppb) njupe;j 
fhy ,ilntspf;F mkpo;j;jg;gl;L vQ;rpa Mrdpf; nrwpT mZ cwpQ;ry; 
epwkhiyg;gjpfUtp (AAS) %yk; msf;fg;gl;lJ. TiO2 ,d; rpwe;j Nghl;Nlh Cf;fy; 
gz;ghYk; γ-Fe2O3 ,d; cau; Gwj;JwpQ;ry; nfhs;ssthYk; Mrdpf; nrwptpy; nghUSila 
msT  tPo;r;rp mtjhdpf;fg;gl;lJ. 
 

7.1.2.4  CBD Kiw %yk; FTO mbg;nghUs; kPJ tsu;f;fg;gl;l 
CdS glyj;jpdJ xspapay; ,ay;Gfs; 

 
K. gukehjd;1>2> M.A.K.L. jprhehaf;f1>2> G. K.R. NrdhjPu1>3> C.A. njhl;ltj;jNf1> P. 

,utpuh[d;4 

 

1xLf;fg;gl;l tpla ngsjpftpay;> jpz;k epiy ,urhad fUj;jpl;lq;fs;> 
mbg;gilf;fw;iffs; epWtfk;> fz;b> 2gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; 
gy;fiyf;fofk;> Nguhjid> 3ngsjpftpay; Jiw> ,yq;ifj;jpwe;j gy;fiyf;fofk;> 

nghy;nfhy;y tshfk;> 3ngsjpftpay; Jiw> aho;g;ghzg; gy;fiyf;fofk;> aho;g;ghzk; 

nky;ypa gly CdS/CdTe #upaf; fykhdJ nryT kpf;f rpypf;fd; #upa fyq;fSf;F 
khw;wPlhdjhf cau;tpidj;jpwDilaJk; nryT tpidjpwDilaJkhfj; Njhw;wk; 
ngw;Ws;sJ. CdS glyq;fspdJ tsu;r;rpr; nrad;KiwapdJ cj;jkkhf;fyhdJ 
,f;fyq;fsJ tpidj;jpwid NkYk; Nkk;gLj;jpf; nfhs;tjw;F kpfTk; 
Ntz;banjhd;whFk;. CdS nkd;glyq;fis cUthf;fpf; nfhs;sj;jf;f gy;NtW Kiwfspy; 
,urhadj; njhl;bg; gbthf;fy; (Chemical bath deposition – COD) El;gkhdJ mjdJ vspa 
jd;ik, Fiwe;j nrytpdk;, kPs; cUthf;F jd;ik fhuzkhf kpfg;gue;jstpy; 
iff;nfhs;sg;gLk; Kiwahf cs;sJ. ,t;tha;tpd; Nehf;fkhdJ CBD Kiw %yk; 
ntt;NtW Neu gbthf;Fjy; %yk; jahu; nra;ag;gl;l fl;kpa ry;igl;L (CdS) 
nkd;glyq;fspdJ xspapay; ,ay;Gfisg; gw;wpf; fw;gjhFk;. 
xsp CLGftplf; $ba Xupay;Gila CdS nkd;glykhdJ 10 njhlf;fk; 60 epkplk; 
tiuapyhd khWgLk; Neuq;fSf;F fl;kpak; FNshiul;L, mNkhdpak; FNshiul;L, 
mNkhdpak; IjNuhl;irl;L kw;Wk; jNahA+upah nfhz;l 65°C ntg;gepiyapy; Ngzg;gLk; 
njhl;bapDs; itf;fg;gl;L CBD El;gk; %yk; GNshupd; Nru; upd; xl;irl;L (FTO) 
mbg;nghUs; kPJ CdS nkd;glyq;fs; gbthf;fg;gl;ld. 60 epkplk; gbthf;fg;gl;l CdS 
glykhdJ 100, 200°C ntg;gepiyfSf;F N2 Kd;dpiyapy; ntg;gg;gpuNahfk; nra;ag;gl;lJ, 
glyj;jbg;Gld; xspapay; cwpQ;RifahdJ UV-VIS-2450 (SHIMADZU) epwkhiy xspkhdp 
%yk; 190 nm njhlf;fk; 1100 nm tiuahd tPr;Rf;F mwpag;gl;lJ. ,e;j xspapay; 
cwpQ;Rif %yk; CdS glyq;fspdJ gl;il mfyq;fs; 2.47, 2.44, 2.41, 2.35, 2.31, 2.27 eV 

Mf 10 epkplk; njhlq;fp 60 epkplk; tiuapyhd Neug;gbthf;fYf;nfdg; ngwg;gl;lJ. 
mjpfupf;Fk; glyj; jbg;Gld; (gbthf;Fif Neuj;Jld;) gl;il mfyq;fs; 
Fiwtile;Js;sd. ,J gbthf;Fk; Neuj;Jld; Jzpf;ifapd; gUkd; mjpfupg;gjd; 
fhuzkhfTk; kw;Wk; flj;Jk; gl;ilapYs;s Xuplg;gLj;jg;gl;l epiyapd; nrwpT mjpfupg;Gf; 
fhuzkhfTk; Vw;gl;bUf;ff; $Lk;. $basT ntg;gg;gpuNahf ntg;gepiyfs; xspapay; 
gl;il mfyj;jpd; ngWkhdj;ijf; Fiwf;fpd;wd. ntg;gg; gupfupg;Gr; nrad;Kiwapy; 
mZf;fs; tYtsTg; gl;ilapy; rf;jp njhlu;ghf $basT ,irtspf;Fk; epiyfspy; kPs; 
xOq;F gLj;jg;gLfpd;wd. ,e;j tifapNy xspNahl;lkhdJ ,yj;jpud;fspdJ ePbj;j 
,ilf;fl;by;yh top (mean free path) fhuzkhf mjpfupf;fg;glf; $bajhAk; ,jd; %yk; 
,yj;jpud; xd;W flj;jw; gl;ilf;Fg; gha Kbtjw;F Fiwe;jsT rf;jpNa NghJkhAs;sJ. 
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7.1.2.5  PEO rhu;e;j n[y; kpd;gFnghUs; nfhz;l Mg kPs; 
kpd;Ndw;wj;jpw;F kpd;fyq;fspd; fNjhl;Lj; jputpakhf fhgd; nghjpe;j 

TiO2 ,d; gad;ghL 
 

H.N.M. rhuq;fpfh1>2>5> W.A.R.B. tPuNrfu3> G.K.R NrdhjPu1>3> M.A.K.L. jprhehaf;f1>4>5> C. A. 
njhl;ltj;jNf1> V.A. nrndtpuj;d4 

 
1xLf;fg;gl;l tplag; ngsjpftpay;> jpz;k epiy ,urhad fUj;jpl;lq;fs;> 

mbg;gilf;fw;iffs; epWtfk;> fz;b>  2ngsjpftpay; Jiw> gpuNahf tpQ;Qhd gPlk; 
rgufKt gy;fiyf; fofk;> 3ngsjpftpay; Jiw> ,yq;ifj;jpwe;j gy;fiyf;fofk;> 
ENfnfhl> 4ngsjpftpay; Jiw> Nguhjidg; gy;fiyf;fofk;> Nguhjid> 5gl;lg;gpd; 

tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk;> Nguhjid  
 

fle;j rpy Mz;Lfspy; jpz;kepiy gy;gFjpa Muha;r;rp kw;Wk; tsu;r;rp Fwpj;j mjpfupj;j 
Mu;tk; fhzg;gl;Ls;sJ. ,Ug;gpDk; ypjpak; mNdhl;L kPJ nraw;wpwd; Fiwe;j gly 
tsu;r;rp, ypjpak; cNyhfj;jpd; cau; jhf;Fjpwd;, %yg;nghUspd; tiuaWj;j fpilf;Fk; 
jd;ik Nghd;w ,d;Ndhud;d fhuzq;fspdhy; Mg kpd; fyq;fs; Li kpd;fyq;fSf;Fupa 
kpfr;rpwe;j khw;wPlhf tpQ;Qhdpfshy; czug;gl;Ls;sJ. ,t;tifapNy kf;dPrpakhdJ 
ypjpaj;Jld; xg;gpLifapy; $ba cWjpAilajhfTk;, <uypg;G, tsp vd;gtw;Wld; 
Fiwe;jsT jhf;FjpwDilajhfTk; fhzg;gLtJ Fwpg;gpj;jf;fJ. Li kpd;fyq;fspy; 
ngUk;ghyhdit MnO2 rhu;e;j my;yJ V2O5 rhu;e;j fNjhl;Lfis mtw;wpdJ Nkyhd 
nraw;ghLfSf;fhfg; gad;gLj;jpapUg;gpDk; ePz;l fhyk; fpilf;Fk; jd;ik kw;Wk; 
,j;jputpaq;fSf;Fupa jahupg;Gr; nryT vd;gtw;iwg; Gwf;fzpj;Nj te;Js;sd. vdNt 
,t;tpU fhuzpfisAk; fUj;jpw; nfhz;L Mg

++
 mad; kpd;flj;Jk;, Fiw jpz;k 

epiyapYs;s (Quasi solid) (n[y;) nghyp vjpyPd; xl;irl;L (PEO) vd;gij Xk;G 
tsuplkhff; nfhz;lij mbg;gilahff; nfhz;l gy;gFjpa kpd;gFnghUisAk; Fiwe;j 
nryTldhd TiO2 I fNjhl;Lj; jputpakhfTk; nfhz;L Gidag;gl;l kf;dPrpak; 
gw;wupfisg; gad;gLj;Jk; rhj;jpaf;$Wfs; ,t;tha;tpNy ed;F Muhag;gl;Ls;sd. cau; 
Mg

++ mad; flj;JjpwDlDk; nkr;rj;jF rpwe;j nghwpKiw ,ay;GfisAk; nfhz;l Fiw 
jpz;k gy;gFjpa kpd;gFnghUisg; ngWtjw;fhf PEO rhu;e;j gy;gFjpa 
kpd;gFnghUs;fspd; ntt;NtW Nru;khdq;fs; nghUj;jkhd msTila PEO, kf;dPrpak; 
Kg;GnshNuhnkNjd;ry;NghNdw;W Mg(CF3SO3)2, vjpyPd; fhgNdw;W (EC) kw;Wk; Gnuhg;gpyPd; 
fhgNdw;W (PC) vd;gd gad;gLj;jg;gl;ld. kpd;gFnghUspdJ cWjpj;jd;ikahdJ Cyclic 

Voltammetry (CV) %yk; Fzhjprpag;gLj;jg;gl;lJ. rpf;fy; jlq;fy; (Complex impedance) 
mstPLfs; %yk; kpd;gFnghUspd; kpfr;rpwe;j mad; flj;JjpwdhdJ miw 
ntg;gepiyapy; PEO (12.20 epiw%), (14.6 epiw%), EC(36.6 epiw%), PC(36.6 epiw%) 
Nru;khdj;Jf;F 2.5x10

-3
 s/cm vd kjpg;gplg;gl;lJ. kpd;gFnghUs; Nru;khdj;jpdJ mad; 

kpd;flj;jyhdJ ntg;gepiyAld; tof;fkhd muPdpa]; elj;ijiag; gpd;gw;wp mjpfupg;gJk; 
60°C ntg;gepiyapy; 3.44x10

-3
s/cm vd;Dk; ngWkhdj;ij vLg;gJk; fhl;lg;gl;Ls;sJ. 

cau; jpwe;j Rw;W Nthy;w;wsT kw;Wk; FWQ;Rw;W kpd;Ndhl;l mlu;j;jp vd;gtw;Wldhd 
rpwe;j fyr;nraw;ghl;Lj; jpwd; nfhz;l Mg/PEO.EC:PC:/TiO2-C fy xOq;ifg; ngWk; tiu 
fNjhl;by; cs;s fhgdpd; msT khw;wg;gl;L fyq;fs; Gidag;gl;ld. ,f;fykhdJ 
370mAh/g vd;Dk; kpd;dpwf;fy; jpwDk; 1.85V jpwe;j Rw;W Nthy;w;wsTld; epahakhdsT 
rf;fuj;jpwidAk; nfhz;Ls;sJ.  
 

7.1.2.6  TiO2 kw;Wk; SnO2 kpd;tha;fs; kw;Wk; PMMA n[y; 
kpd;gFnghUs; vd;gtw;iw mbg;gilahff; nfhz;l GJikahd Fiw 

jpz;k epiy ,yf;NuhFNwhkpf; rhkuj;jpakhd ad;dy;fs; 

H.N.M. rhuq;fpfh1>2>3> G.K.R NrdhjPu1>4> C.A. njhl;ltj;jNf1> M.A.K.L. jprhehaf;f1>2 
1xLf;fg;gl;l tpla ngsjpftpay;> jpz;k epiy ,urhad fUj;jpl;lq;fs;> 

mbg;gilf;fw;iffs; epWtfk;> fz;b> > 2gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; 
gy;fiyf;fofk;> Nguhjid 3ngsjpf tpQ;Qhd njhopDl;gj; Jiw> rgufKt gy;fiyf; 

fofk;> 4ngsjpftpay; Jiw> ,yq;ifj;jpwe;j gy;fiyf;fofk;  
 
,yf;NuhFNwhkpf; cghaq;fs; mtw;wpdJ Fiwe;j tY Efh;Tldhd Mw;wYs;s 
eilKiwg;gpuNahfq;fs; fhuzkhf mz;ikf; fhyj;jpNy ngupJk; ftdj;ij <u;j;Js;sd. 
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,Ug;gpDk; ,tw;Ws; kpfg;ngUk;ghyhdit nryT kpf;f WO3 I nraw;ghl;Lj; jputpakhfTk; 
CeO2 it vjpu;kpd;thahfTk; nfhz;L mikfpd;wd. NkYk; gy;NtW gpuNahfq;fSf;F 
,j;jputpaq;fSf;fhd jahupg;G El;gq;fs; ngupastpy; vspikahdit my;y. vdNt TiO2 
it ,yf;NuhFNwhkpf; jputpakhfTk; mNj rkaj;jpy; nryT kpf;f CeO2 it SnO2 My; 
khw;wPL nra;J cWjpahdJk; tpidj;jpwDilaJkhd ,yf;FNuhFNwhkpf; cghaq;fisg; 
Gida Kidtjd; rhj;jpag;ghl;il ,t;tha;tpNy Muha;e;Js;Nshk;. 
 

(FTO) fz;zhb/TiO2/gy;gFjpa kpd;gFnghUs;/SnO2 vd;Dk; xOq;iff; nfhz;lJk; 
2.1x1.4cm

2 gupkhzk; cilaJkhd cghaq;fs; xd;W Nru;f;fg;gl;L ,tw;wpd; ,ay;Gfs; 
Nrhjpf;fg;gl;ld. <LgLj;jg;gl;l gy;gFjpa Fiwjpz;k kpd;gFnghUshdJ Li

+ mad; 
nfhz;l Poly(Methyl methacrylate) (PMMA) MFk;. kpd;gFnghUs; kw;Wk; ECD fsJ 
fl;likg;G, kpd;dpurhad kw;Wk; xspapay; ,ay;Gfs; X fjpu; Nfhzy; (XRD) gFg;gha;T, 

Cyclic Voltammetry (CV), UV-VIS epwkhiy vd;gd Kyk; Fzhjprag;gLj;jg;gl;lJ. 
kpd;gFnghUspd; fl;likg;ghdJ tbtpyh X ray MFk;. mjdJ mad; flj;JjpwdhdJ 
0.5g/7.5ml vd;Dk; ypjpak; nrwpTld; 1.5x10

-4
s/cm vd;Dk; tupirapy; mike;jpUe;jJ. 

,g;ngWkhdkhdJ ntg;gepiyAld; mjpfupj;jpUg;gJld; tpidahw;wj; Jhz;lw;rf;jp 
49.5kJ/mol cld; muPdpa]; tpjpiag; gpd;gw;WtjhfTk; fhzg;gl;lJ. jahupf;fg;gl;l ECD 
fs; kPsf;$ba ePyepwk; kw;Wk; 1000 ,w;F Nkw;gl;l epiykhw;Wk; Row;rpfs;, ePzlfhy 
epiyj;jd;ik vd;gtw;iwf; fhl;baJ. ,r;rhjdkhdJ 600nm ,y; 64% (ntspw;wg;gl;l 
epiyik) ,w;Fk; 0.26% (epwepiyik) ,ilapy; jdJ guTifia khw;wpapUe;jJ. 
,r;rhjdq;fsJ cWjpj;jd;ik njhlu;ghd g+u;thq;f Ma;Tfs; ,tw;iw epwkhd kw;Wk; 
ntspw;Wk; epiyikfSf;F ,ilNa KiwNa Rw;whf;fy; %ykhfr; Nrhjpf;fg;gl;L gpd;du; 
1000 jlit vd;Dk; mOj;jg;gb epiyfSf;Fk; CLflj;jy; ,og;G vJTk; 
mtjhdpf;fg;gltpy;iy. 
 

kdpj ts mgptpUj;jp 

2013 ,y; gapw;Wtpf;fg;gl;l Ph.D, M.Phil., M.Sc.  khztu;fSk; mtu;fspd; njhlu;GfSk;;;: 
2013 ,y; KOikaile;jit 

 

Nguhrpupau; M.A.K.L. jprhehaf;f kw;Wk; fyhepjp G.K.R. NrdhjPu MfpNahuhy; 2013 ,y; 
gapw;Wtpf;fg;gl;l/Nkw;ghu;it nra;ag;gl;l gl;lg;gpd; khztu;fs; 

 

1. nry;tp W.N.S. &grpq;`> Ma;T cjtpahsu;> M.Phil. gl;lj;Jf;Fg; gjpT 
nra;Js;shu;> PGIS> Nguhjidg; gy;fiyf;fofk;> (etk;gu; 2013 ,y; Ma;Tf;fl;Liu 
rku;g;gpf;fg;gl;lJ). 
Ma;Tf;fl;Liuapd;  jiyg;G: nghypvj;jpyPd; xl;irl;il (PEO) mbg;gilahff; 
nfhz;l eNdh-$l;lik nghUs; gy;gFjpa kpd;gFnghUl;fspd; njhFg;G> gz;gwpjy; 
kw;Wk; rha-czu;T+l;ba R+upaf;fyq;fspYk;; Vida rhjdq;fspYk; mtw;wpd; 
gpuNahfq;fs; 

2. nry;tp S.L. [auj;d> Ma;T cjtpahsu;> M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> 
PGIS> Nguhjidg; gy;fiyf;fofk;> (Ma;Tf;fl;Liu jahuhfp tUfpwJ). 
jiyg;G: fyg;G gy;gFjpa kpd;gFnghUs; %yk; rha-czu;T+l;ba R+upaf; fyj;jpd; 
tpidj;jpwd; Nkk;gLj;jy;  

3. nry;tp H.K.D.W.M.N.R. jpthuj;d> NRC Ma;T khztu;> M.Phil. gl;lj;Jf;Fg; gjpT 
nra;Js;shu;> PGIS> Nguhjidg; gy;fiyf;fofk;> (Ma;Tf;fl;Liu jahuhfp 
tUfpwJ). 
jiyg;G: gy;gFjpa eNdh ehu; mbg;gilapyhd kpd;gFnghUl;fs; kw;Wk; TiO2 
eNdh ehu; mbg;gilapyhd Nghl;Nlh mNdhl;Lldhd rha-czu;T+l;ba 
R+upaf;fyq;fs; 

4. jpU P.M.P.C Vfehaf;f> (NRC Ma;T khztu;> M.Phil. gl;lj;Jf;Fg; gjpT 
nra;Js;shu;> PGIS, Nguhjidg; gy;fiyf;fofk;> (gapw;rp njhlu;fpwJ). 
jiyg;G: gy;gFjpa eNdh ehu;fspd; njhFg;Gk;  gy;gFjpa eNdh ehu; Ez;Zapu; 
vjpu;g;G ePu; tbfl;bapd; tbtikg;Gk; Nrhjpg;Gk; 
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5. nry;tp H.M.N. rhuq;fpfh (jFjp$u; tpupTiuahsu;> rgufKt gy;fiyf;fofk;> 
M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS, Nguhjidg; gy;fiyf;fofk;> (gapw;rp 
njhlu;fpwJ). 
jiyg;G: Gjpa tif Fthrp jpz;k (n[y;) gy;gFjpa kpd;gFnghUl;fspd; 
cUthf;fKk; kpd;dpurhad tY %yq;fspy; mtw;wpd; gpuNahfq;fSk; 

6. nry;tp W.J.M.J.S.R. [aRe;ju (u[ul;l gy;fiyf;fofk;> M.Phil. (epiwtile;jJ)> 
PGIS> Nguhjidg; gy;fiyf;fofk; 
jiyg;G: nghypmf;upNyhiej;jpiuiy mbg;gilahff; nfhz;l> rhu; mNkhdpa 
maill;Lfis cs;slf;fpa nefo;j;jg;gl;l (plasticized) gy;gFjpa 
kpd;gFnghUl;fisg; gad;gLj;Jk; rha czu;T+l;ba R+upaf; fyq;fspd; 
nrayhw;Wif kPJ fw;wad;fspd; tpisT. 

7. Cmdr. C.I.F. mj;jehaf;f> PhD gl;lj;Jf;Fg; gjpT nra;Js;shu;> nkhul;Lt 
gy;fiyf;fofk; (gapw;rp njhlu;fpwJ) 
jiyg;G: eNdh njhopDl;gj;ijg; gad;gLj;jp Fiwe;j nrytpy; tpidj;jpwDld; 
R+upa rf;jpia kpd;rhukhf  khw;Wtjw;fhf rha-czu;T+l;ba Nrjd 
miuf;flj;jpia mbg;gilahff; nfhz;l xsp kpd; njhFjpia   tbtikj;jYk; 
tpUj;jp nra;jYk; 

8. jpU. T.R.C.K. tp[auj;d> M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> jpwe;j 
gy;fiyf;fofk; ,yq;if (Kd;dhs; Ma;T cjtpahsu; IFS> fz;b (Ma;Tf;fl;Liu 
epiwtile;jJ). 
jiyg;G: cNyhf eNdh Jzpf;iffs; cl;gjpf;fg; glf;$ba eNdh fl;likg;Gfs;: 
gpsh];Nkhd; tpisTfSk; R+upaf; fyq;fspy; gpuNahfq;fSk; 

9. nry;tp K. gukhde;jd; (NSF Ma;T khztu;) M.Phil. gl;lj;Jf;Fg; gjpT 
nra;Js;shu;> PGIS, Nguhjidg; gy;fiyf;fofk;> (gapw;rp njhlu;fpwJ). 
jiyg;G: CdS/CdTe R+upaf; fyq;fspd; tpidj;jpwd; Nkk;gLj;Jiff;fhf fl;kpak; 
ry;igl;L (CdS) nkd;glyq;fspd; tsu;r;rpr; nrad;Kiwapd; cj;jkg;gLj;jy;. 

10. jpU. R.I.C. epNuh\d; fUzhuj;d> M.Sc. gl;lj;Jf;Fg; gjpT nra;Js;shu;  

(jputpaq;fspd; ngsjpftpay;)> PGIS> Nguhjidg; gy;fiyf;fofk;> Nrhbak; mad; 
kpd;fyq;fs; Fwpj;j jdJ Ma;it 2013 Mk; Mz;by; IFS ,y; epiwT nra;jhu;. 
jiyg;G: Na0.85Li0.17Ni0.21Mn0.64O kw;Wk;  NaMn2O3 fNjhl;Lj; jputpaq;fs; rhu;ghf 
Na2Ti3O7 mNdhl;il mbg;gilahff; nfhz;l kPs kpd;Ndw;wj;jf;f Nrhbak; mad; 
rf;jpr;Nrkpg;G kpd;fyq;fspd; njhFg;Gk; gz;gwpjYk;. 
 

2013 ,y; gapw;Wtpf;fg;gl;l gl;lKd; khztu;fs; 

1. jpU. W.A.R.B. tPuNrfu (OUSL> jdJ gl;lf;fy;tpf;fhd Ma;Tr;nraw;jpl;lj;ij 
A+d;-bnrk;gu; 2013 ,y; epiwT nra;jhu;) 

2. jpU. M.R.M.E.M. uj;ehaf;f,  (RUSL, jdJ gl;lf;fy;tpf;fhd Ma;Tr;nraw;jpl;lj;ij 
rdtup-bnrk;gu; 2013 ,y; epiwT nra;jhu;) 

3. jpU. Y.M.C.D. [ajpyf (tak;g gy;fiyf;fofk;> mtupd; M.Phil. gl;lj;Jf;fhd 
Ma;tpd; xU gFjpia epiwT nra;jhu;, 2013) 

4. nry;tp. k`p\h mkurpq;` (Nguhjidg; gyfiyf; fofk;> jdJ gl;lf;fy;tpf;fhd 
Ma;it epiwT nra;jhu;) 
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7.1.3 Gtp ntg;gr; rf;jp 

nraw;jpl;lj; jiytu;: fyhepjp N.D. Rgrpq;` (rpNu\;l Nkyha;thsu;)  

,yq;ifapd; Gtp ntg;gepiy ts tiuglkhf;fy;. 

,yq;ifapd; miktplkhdJ xU ftr tyaj;jpy;, mjpfsT ve;jy;gp Gtpntg;g 
nraw;ghLfs; eilngWk; gpujhd jl;L vy;iyfspy; ,Ue;J tpyfpf; fhzg;gl;lhYk; mJ 
njw;fpypUe;J fpof;F tiuahfr; nry;Yk; gl;bnahd;wpy; fiuNahuk; topNa jsu;thfg; 
guk;gpapUf;Fk; gy ntg;g Cw;Wf;fisf; nfhilahfg; ngw;Ws;sJ. ,e;jg; gl;bahdJ cau; 
epy tp[ad; ghiwapay; vy;iyiaj; jsu;thfg; gpd;gw;WfpwJ. ,tw;Ws; rpwpjsT ntg;g 
Cw;WfNs kpf ed;whf mwpag;gl;bUg;gpDk; Vidait cs;Su;g; gpuNjrj;Jf;F 
ntspNaAs;s rpwpjsthd kf;fshy; kl;LNk mwpag;gl;Ls;sJ. rpy jdpg;gl;l 
nte;eP&w;Wfisf; Fzhjprag;gLj;Jk; rpy Kaw;rpfs; eilngw;wpUg;gpDk; ,yq;ifapYs;s 
nte;eP&w;W tsq;fs; njhlu;ghd KOikahd jfty;fs; fpilf;fg;ngwtpy;iy. Gtpntg;g 
tsg; glkhf;fy; nraw;wpl;lkhdJ ,tw;iw milahsk; fz;Lnfhs;sy;, glkhf;fy; kw;Wk; 
Fzhjprag;gLj;jy; vd;Dk; Nehf;fq;fSld; Muk;gpf;fg;gl;lJ.  
 
etPd Gtpg;ngsjpf fUtpfs; %ykhd Gtpg; ngsjpftpay; Ma;Tfs; nraw;wpl;lj;jpd; Muk;g 
fhyfl;lq;fspy; Nkw;nfhs;sg;gl;lJ. Magneto-telluric (MT) kw;Wk; TEM vd;gd juT 
Nru;g;gjw;Fg; gad;gLj;jg;gl;l gpujhdkhd Gtpg;ngsjpf El;gq;fshf ,Ue;jd. 
nray;Kiwf;Fl;gLj;jy;, Neu;khwhf;fy; kw;Wk; tpsf;fkspj;jy; vd;gd njhlu;fpd;wd. 
rkfhyj;jpy; Gtp ,urhadtpay;, Gtpr;rupjtpay; njhlu;ghd Ma;TfSk; Nkw;nfhs;sg;gl;ld. 
,Wjpahf ,yq;ifapd; Gtpntg;g tsq;fs; njhlu;ghd tpupthd tiuglthf;fnkhd;iw 
Vw;gLj;jpf; nfhs;tjw;F vjpu;ghh;f;fg;gl;lJ. NkYk; ,t;tha;tpdJ tpisthdJ cau; epy 
tp[ad; ghiwapay; vy;iyf;Fk; ntg;geP&w;Wfspd; guk;gYf;Fk; ,ilapYs;s njhlu;ig 
tpsq;fpf;nfhs;sTk; Jiz GupAk;. ntg;g eP&w;Wfspw; rpy mit ngupa Moq;fspy; 
,Ue;J Njhw;Wtpf;fg;gLtjhfr; Rl;bf;fhl;Lfpd;wd. ,e;j eP&w;Wf;fs; Mokhd GtpapypUe;J 
toikahf tpLtpf;fg;gLk; Nuld; thAitf; nfhz;bUf;fyhk;. ntg;g eP&w;Wfspy; Nuld; 
kl;lq;fs; mtw;wpdJ Njhw;Wtha; kw;Wk; Mok; vd;gtw;Wf;fhd Rl;bf;fhl;lyhf tpsq;Fk;. 
vdNt Gtp ntg;gf;fUj;jpl;lj;jpd; xU gFjpahf Nuld; glkhf;fy; fUj;jpl;lKk; mZrf;jp 
mjpfhurigapd; mDruizAld; Muk;gpf;fg;gl;Ls;sJ. [g;ghdpy; cs;s Njrpa fjpupaf;f 
mwptpay; epWtdk; (NIRS), Nlhf;fpNah gy;fiyf;fofk;, ru;tNjr mZrf;jp mjpfhurig 
vd;gd gapw;rp kw;Wk; gpwtpid Nuld; czupfs; vd;gtw;iwj; je;Jjtpd. KjyhtJ 
njhFjpiar;Nru;e;j 50 Nuld; fz;lwpfUtpfs; itf;fg;gl;L> ntspf;fhl;lg;gl;L> 
Nrfupf;fg;gl;Ls;sd. Ma;T KbTfs; ,yq;ifapd; kz; kw;Wk; fdpaq;fspy; Njhupak; 
xg;gPl;L uPjpahf mjpfstpy; fhzg;gLtijr; Rl;bf;fhl;Lfpd;wd. Gtp tsupay; njhlu;ghd 
tplaq;fs; gw;wpa fw;iff;F Nkyjpfkhf Nuld; fz;fhzpg;Gj; jpl;lkhdJ ,aw;iff; 
fjpu;g;G kl;lq;fspw;fhd mbg;gil kl;lj;ij epiyepWj;JtJld; mghafukhd msT 
cau;e;j Nuld; kl;lq;fisf; nfhz;l gpuNjrq;fisf; fz;lwpe;J nfhs;tjw;Fk; 
JizGupAk;. 

 
,lkpUe;J tykhf 
T.B. epkyrpwp   Gtp ntg;g nraw;jpl;lk;>  M.Phil. Ma;T khztu; 
N.B. R+upahur;rp  Gtp ntg;g nraw;jpl;lk;>  M.Phil. Ma;T khztu; 
A. njd;df;Nfhd;  N.S.F. njhopDl;g cjtpahsu;  
N.D. Rgrpq;`  fUj;jpl;lj; jiytu; 
D.R. rhs;];   NSF Ma;T cjtpahsu;>  M.Phil. khztu; 
S. Xghj;j   rpNu\;l njhopDl;g cj;jpNahfj;ju;  
B. [ajpyf   Rw;whly; nghwpapay;> M.Phil. Ma;T khztu; 
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7.1.3.1 fzepiy kpd;fhe;j Kiwiag;  gad;gLj;jp gjpajyht 
gpuNjrj;jpy; Nkw;gug;Gf;F mz;ikapy; jilj;jpwidg; gw;wpa fw;if. 

N.B. R+upahuhr;rp> T.B. epkyrpup> N.D. Rgrpq;` 

mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk;:  

,yq;ifahdJ kiyg;gpuNjr kw;Wk; tp[ad; fy;ntl;Lj;njhFjpfSf;FkpilNa cs;s 
Gtpapay; vy;iyiar; #o;e;J guk;gpAs;s gy nte;eP&w;Wfisf; nfhz;Ls;sJ. 
,t;nty;iy topNaAs;s ntg;g eP&w;Wg; gl;bahdJ mbapNy rpy ntg;g Kjy;fs; 
,Uf;fNtz;Lnkd;gij cl;fpilahff; fhl;Lfpd;wJ. ,yq;ifapYs;s ntg;g 
eP&w;Wf;fisr; #o;e;J fzepiy kpd;fhe;j (TEM) kw;Wk; Magnetotelluric (MT) Kiwfis 
<LgLj;jp xU tpupthd Gtpg;ngsjpf msitnahd;W 2010Mk; Mz;bNy Nkw;nfhs;sg;gl;lJ. 
nrad;Kiwg;gLj;jy; kw;Wk; gjpajyht gpuNjrj;jpypUe;J jpul;lg;gl;l TEM juT gw;wpa 
tpsf;fkspj;jy; tpguq;fs; ,q;F jug;gLfpd;wd. 

Nehf;fq;fs;: 

1. ,yq;ifapYs;s ntg;geP&w;Wfs; kw;Wk; Gtp ntg;gepiy tsq;fspd; ,ay;Gfs; 
njhlu;ghd tpupthd jfty;fisg; ngw;Wf; nfhs;sy;. 

2. ntg;g eP&w;Wfspd; Njhw;Wthia tpsq;fpf; nfhs;tJk; ,tw;Wf;Fk; kiyg;gpuNjr 
kw;Wk; tp[ad; fy;ntl;Lj;njhFjpfSf;FkpilNa cs;s Gtpapay; vy;iyf;Fk; 
cs;s njhlu;ig tpsq;fpf; nfhs;tJk;. 

KbTfs;: 

fPOs;s glq;fs; gjpajyht gpuNjrj;jpy; ntg;g ePUw;Wfisr; #o;e;Js;s gFjpfspy; 
fhzg;gLk; jilj;jpwd; elj;ijfisf; fhl;Lfpd;wd. 
 
 

 
 
 
glk; I ntg;geP&w;Wg; gpuNjrj;jpy;   glk; II  gpuNjrj;jpdJ rkjilj;jpwd;                                      

cs;s jilj;jpwidf; fhl;Lk;   glthf;fk; 100m b.s.l tiu 
FWf;Fntl;LKfk; 

         

glk; I MdJ fly;kl;lj;Jf;Ff; fPNo (below sea level, b.s.l.) 150m tiuahd Moj;jpy; 7km 
tiu fpilahfg; gue;Js;s gjpajyht nte;eP&w;Wg; gpuNjrj;jpd; gf;fj;Njhw;wj;ijf; 
fhl;Lfpd;wJ. glk; II MdJ fly;kl;lj;jpy; ,Ue;J Moq;fs; 30m NkNy> 0m (fly;kl;lk;), 
30m bsl, 50m bsl, 75m bsl kw;Wk; 100m bsl vd;gtw;Wf;F ,g;gpuNjrj;jpy; cs;s rkjilj;jpwd; 
tiuglq;fisf; fhl;Lfpd;wJ. 
 

crhj;Jiz  

1. Hobbs, B.A., Fonseka, G.M., Jones, A.G., de Silva, S.N., Subasinghe, N.D., Dawes, G., 

Johnson, N., Cooray, T., Wijesundara, D., Suriyaarachchi, N., Nimalsisri, T., PremathIlake, 
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K.M., Kiyan, D., Khoza, D. Geothermal Energy Potential in Sri Lanka:  A Preliminary 

Magnetotelluric Survey of Thermal Springs. Jour. Geol. Soc. Sri Lanka.2013, 15, 69-84. 

2. Suriyaarachchi, N.B., Nimalsisri, T.B., Subasinghe, N.D., Hobbs, B.A., Fonseka, G.M., 

Dissanayake, C.B. and de Silva, S.N. Study of the near-surface resistivity structure in 

Kapurella area using transient electromagnetic method. Proc.29
th
 Annual Technical Sessions, 

Geol. Soc. Sri Lanka. 2013, p.13-16. 
 

$l;L Ma;thsu;fs; 

1. Nguhrpupau; T. ,Nkhl;Nlh, Nlhf;fpNah gy;fiyf;fofk;> [g;ghd; 
2. fyhepjp S.P.K kytpahur;rp, Nguhjidg; gy;fiyf;fofk; 
3. jpU. gpurhj; k`f;Fku – mZ rf;jp mjpfhu rig 

4. jpU. espd; b rpy;th – Gtpr;rupjtpay; msit kw;Wk; Ruq;fg; gzpafk; 
 

 

kdpj ts mgptpUj;jp 

M.Phil. kw;Wk; Ph.D. gl;lq;fSf;Fg; gjpT nra;j khztu;fs; 

1. N.B. R+upahur;rp> IFS, M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS, Nguhjidg; 
gy;fiyf;fofk; 
jiyg;G: ,yq;ifapd; Gtp ntg;g tsq;fis tiuglkhf;fy;: magnetotellurics 
kw;Wk; Vida cj;jpfspd; xUq;fpize;j gad;ghL 

2. T.B. epky;rpup, IFS, M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS, Nguhjidg; 
gy;fiyf;fofk; 
jiyg;G: ,yq;ifapd; ntd;dP&w;Wf;fspd; gz;gwpjy;: Xu; xUq;fpize;j 
Gtpr;rupjtpay;> Gtpg;ngsjpftpay; kw;Wk; Gtp ,urhadtpay; mZFKiw. 

3. D.R. rhs;];, IFS, M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS, Nguhjidg; 
gy;fiyf;fofk; 
jiyg;G: vg;ghty mgijw;Wg; gbtpdJk; mjd; jha;g;ghiwapdJk; Nkw;gug;Gf;Ff; 
fPohd ePl;rpia Gtpg;ngsjpftpay; cj;jpfisg; gad;gLj;jp kjpg;gpLjy; 

4. B. [ajpyf, IFS, M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS, Nguhjidg; 
gy;fiyf;fofk; 
jiyg;G: epiyahd gupkhzq;fis cila mNdhl;by; khrile;j ePupYs;s 
gPNdhypd; mNdhl;L xl;rpNaw;wk; 

5. P.D. k`Fku, mZrf;jp mjpfhurig, PhD. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS, 
Nguhjidg; gy;fiyf;fofk; 
jiyg;G: ,yq;ifapy; Nuld;/Njhud; kl;lq;fs; Fwpj;j Kjw;fl;l Ma;T 

6. P.L. ju;kg;gpupa, M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS, Nguhjidg; 
gy;fiyf;fofk;> Ma;Tg;gFjp: ghiwapay; 

gl;l Kd; gapYeu;fs; 

1. S.A.R.H.S. Mur;rp - Nguhjidg; gy;fiyf;fofk; 
2. A.V.U.P. mkuJq;f - Nguhjidg; gy;fiyf;fofk; 
3. M.M.D. khurpq;` - u[ul;l gy;fiyf;fofk; 
4. C.S. R+upaFy - u[ul;l gy;fiyf;fofk; 
5. H.P.V.H. vue;jp – Ct nty;y];] gy;fiyf;fofk; 

jd;dhu;tj; njhz;lu;fs; 
1. B.D.K.K. jpyfuj;d 

2. H.A. Jy;Nyt 

3. K.A.D.M.J.K. tpN[uj;d 
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7.1.4  eNdhnjhopDl;gKk; jputpaq;fspd; ngsjpftpaYk; 

nraw;jpl;lj; jiytu;: fyhepjp H.W.M A C. tp[arpq;` Ma;T Nkyhsu; 

nraw;jpl;l tptuzk; 

eNdhnjhopDl;gKk; jputpaq;fspd; ngsjpftpaYk; nghUshjhur; nraw;jpwdJk; 
tho;f;ifj; juj;jpdJk; Kd;Ndw;wj;Jf;F Kf;fpa gq;fhw;wf;$ba jputpa tpQ;Qhdk; kw;Wk; 
njhopDl;gj; Jiwfspd; Mff; $ba Kd;Ndw;wk; fhZk;  ,U gpupTfshFk;. 
vjpu;fhyj;Jf;fhd Kf;fpa njhopDl;gkhff; fUjg;gLk; eNdhnjhopDl;gk; vw;fdNt 
gue;Jgl;l gpuNahfq;fSf;fhd gy Gjpa jputpaq;fisAk; rhjdq;fisAk; 
cUthf;fpAs;sJ.  

cyfpd; jputpa mbg;gilapyhd ifj;njhopy;fSf;F Kf;fpaj;JtKila> tpiy Fiwe;j 
%yg; nghUs;fshf Vw;Wkjp nra;ag;gLk;> nghUshjhug;gaDs;s fdpg;nghUl;fis 
,yq;if gupfupf;fpwJ. jputpaq;fs; Fwpj;j cs;Su; Ma;Tfspd; gw;whf;Fiw fhuzkhf 
nghUshjhug; gaDs;s cs;Shu; jputpaq;fspd; ngWkjp $l;ly; rupahf ,lk;ngwtpy;iy. 
vdpDk;> mz;ikapy; mq;fPfupf;fg;gl;l Njrpa eNdh njhopDl;g Kd;ndLg;G vkJ 
Vw;Wkjpfspd; midj;J mk;rq;fSf;Fk; ngWkjp $l;Ltjd; %yk; njhopDl;g 
Kd;Ndw;wj;ijAk; Nghl;bj; jd;ikiaAk; milAk; Nehf;Fldhd gpuNahfq;fis 
Muha;tjw;F cjTfpwJ. 

,f;fhuzpfisf; fUj;jpy; nfhz;L> vkJ nraw;jpl;lk;  gpujhdkhf ,yq;ifapd; 
fdpg;nghUl;fis eNdhnjhopDl;g kw;Wk; cau;-njhopDl;gf; ifj;njhopw; 
gpuNahfq;fSf;fhf juKau;j;Jk; ngWkjp $l;ly; cj;jpfs; Fwpj;J Muha;fpwJ. ,jidj; 
jtpu> nryT Fiwe;j njhFg;G cj;jpfisAk; ngWkjp $l;liyAk; gad;gLj;jp rf;jp 
khw;wj;Jf;fhd nryT Fiwe;j nraw;jpwd; $ba cau;juj; jputpaq;fis 
cUthf;FtjpYk; <LgLfpwJ. IFS ,y; eNdhnjhopDl;gk; kw;Wk;; jputpaq;fspd; 
ngsjpftpay; nraw;jpl;lk; mjd; Ntiyfis rdtup 2013 ,y; Muk;gpj;jJld; gpd;tUk; 
,U gFjpfspd; fPo; Ma;T Nkw;nfhs;fpwJ: 

,yq;ifapd; fpuigw;iw eNdhnjhopDl;g kw;Wk; cau;-njhopDl;gf; ifj;njhopw; 
gpuNahfq;fSf;fhfj; juKau;j;jy; 

,aw;ifahd fpuigw;wpd; jw;nghija cyfshtpa Efu;T Gjpa gRik kw;Wk; eNdh-
njhopDl;g Kd;ndLg;Gf;fspd; fhuzkhf Mz;L njhWk; 5% ,w;F Nky; tsu;e;J 
tUfpwJ.  ,yq;if kpf mupjhdJk; ngWkjp kpf;fJkhd fpuigw;W tifahd ntapd; 
(yk;g;) fpuigw;wpd; xNu tu;j;jf cw;gj;jpahsu; MFk;. gy tpNrl re;ijfs; ,aw;ifahd 
fpuigw;Wf;F cau;e;j tpiyiaj; jUfpd;w NghjpYk; J}a;ikg;gLj;jy; kw;Wk; khw;wy;fis 
Ntz;b epw;fpd;wd. ,jidf; fUj;jpy; nfhz;L Fiwe;j nryTila Nkyhd 
J}a;ikg;gLj;jy; kw;Wk; Nkw;gug;G khw;wy; cj;jpfis mwpKfg;gLj;Jtjd; %yk; 
,yq;ifapd; fpuigw;iwj; juKau;j;JtJ Fwpj;J Muhag;gl;L tUfpwJ.  fpugPd; cw;gj;jp> 
fhgd; eNdh Foha;fs;> kPs kpd;Ndw;wj;jf;f kpd;fyq;fs; Nghd;w gpuNahfq;fSf;fhf 
juKau;j;jpa fpuigw;iw cUthf;Ftjw;fhf ,e;j Ma;Tfs; tpupthf;fg;gl;L tUfpd;wd. 

kPs kpd;Ndw;wj;jf;f kpd;fyq;fSf;F Fiwe;j nryTila nraw;jpwd; Nkk;gLj;jg;gl;l 
jputpaq;fis cUthf;Fjy; 

fhtj;jf;f kpd;/,yj;jpudpay; nghUl;fs; kw;Wk; tpNrlkhf kpd;rhu thdq;fs; vd;gtw;wpd; 
mz;ikf;fhy mwpKfj;Jld;> fhtj;jf;f rf;jpf;fhd Nfs;tpia jw;Nghija ghuk;gupa 
kpd;dLf;Ffs; %yk; G+u;j;jp nra;a KbahJ. ,jidj; jPu;g;gjw;fhf Gjpa tif kPs 
kpd;Ndw;wj;jf;f kpd;dLf;Ffs; mwpKfg;gLj;jg;gLfpd;wd. vdpDk;> mtw;wpd; jputpak; 
njhlu;ghd gpur;rpidfs;> kpd;tha;j; jputpaq;fspd; cau; tpiy vd;gd mit nghJ 
kf;fisr; nrd;wiltijj; jLf;fpd;wd. ,jidf; fUj;jpy; nfhz;L> ,r;nraw;jpl;lj;jpy; 
Gjpa tif eNdh-jputpaj; njhFg;G cj;jpfisg; gad;gLj;jp kPs kpd;Ndw;wj;jf;f kw;Wk; 
Kjy; epiy (Li-mad;> Mg-mad;> Na-mad; kw;Wk; Ag-mad;) kpd;fyq;fSf;fhd  nryT 
Fiwe;j Nkk;gl;l ,ay;Gfisf; nfhz;l cau;juj; jputpaq;fspd; tpUj;jp ,lk;ngWfpwJ. 
Mf;ff;$Wfis mikj;jy;> ,yq;ifapy; cUthf;fg;gl;l jputpaq;fisg; gad;gLj;jp 
,e;jr; rf;jp %yq;fis tbtikj;jy; Mfpatw;Wf;fhd Ma;Tfs; Nkw;nfhs;sg;gLfpd;wd. 

$l;L Ma;thsu;  

1. fyhepjp N.W.B. ghyR+upa, rpNu\;l tpupTiuahsu;, ngsjpf tpQ;Qhdg; gpupT> gpuNahf 
tpQ;Qhd gPlk;, njd; fpof;Fg; gy;fiyf; fofk;. 

rpNu\;l njhopDl;g cj;jpNahfj;ju; jpU. W.G. [aNrfu 
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7.1.4.1 Li mad; kPs kpd;Ndw;wj;jf;f kpd;fyj;Jf;Fupa 
Li(Ni1/3Mn1/3Co1/3-xMx)O2 

kpd;tha;fis tpUj;jp nra;jy; 

N.B. tPuf;Nfhd;1> D.B. Nrdhuj;d1> B.P. epyQ;rdp2> N.G. mkutPu2,3> P.B. rkurpq;f;`4> 
W.G. [aNrfu3>  A. tp[arpq;f;`3> M.A.K.L. jprhehaf;f3 

1,aw;if tpQ;Qhdg;gpupT> ,yq;ifj; jpwe;j gy;fiyf; fofk;> 2tpQ;Qhd njhopDl;gg;gpupT> 
Ct-nty;y];] gy;fiyf; fofk;> gJis> 3eNdh njhopEl;gk;/jputpaq;fspd; ngsjpftpay; 

nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b> 4jputpa tpQ;Qhdk; kw;Wk; eNdh 
njhopDl;gj;Jf;fhd epiyak;> x];Nyh gy;fiyf; fofk;> Nehu;Nt 

mwpKfk; 

jw;NghJ Li(Ni1/3Mn1/3Co1/3-xMx)O2 MdJ kPs kpd;Ndw;wj;jf;f Li-mad; kpd;fyq;fspy; (LIB) 
tu;j;jf uPjpahfg; gad;gLfpwJ. vdpDk; ,J nryT kpf;f NfhNghy;w;iwf; nfhz;bUg;gjd; 
fhuzkhf ,f;fNjhl;Lj;jputpakhdJ Efu;Nthu; ,yj;jpudpaypYk; thfdj;Jf;Fupa 
gpuNahfq;fspYk; gad;gLj;jg;gLtjpy; tiuaWj;j jd;ikNa fhzg;gLfpd;wJ. 

Nehf;fq;fs; 

,t;tha;tpd; Nehf;fkhdJ LIB fNjhl;Lf;Fupa jputpar; nryit Co fNjhl;il 
KOikahfNth my;yJ gFjpahfNth kypthd NtW %yfq;fshy; gpujpaPL nra;tjd; 
%yk; Fiwg;gjhFk;. xg;gPl;lstpy; kypthdJk; nraw;jpwd; Nkk;gLj;jg;gl;lJkhd 
Li(Ni1/3Mn1/3Co1/3-xMx)O2 njhFjp, (M=Fe, Al, Cu, Mg, Ba kw;Wk; x=0 ,ypUe;J 0.33), 
,jw;nfdg; gad;gLj;jg;gl;lJ. jputpaj;njhFg;ghdJ ngr;rpdp kw;Wk; fpisrPd; iej;jpNuw;W 
jfd cj;jpfs; %yKk; gpd;G mtj;ij kw;Wk; kpd; Fzhjprpag;gLj;jy;fSlDk; 
elj;jg;gl;lJ. Gidag;gl;l kpd;tha;fs; 3.0-4.5V ,w;fpilapy; Row;rpg;gLj;jg;gl;L 
Li/LiPF0/Li(Ni1/3Mn1/3Co1/3-xMx)O2 Coil cells %yk; fyr;Nrhjidf;Fl;gLj;jg;gl;lJ. 

KbTfs; 

X fjpu; Nfhzy; khiy mtj;ijg; gFg;gha;thdJ Mg Ij; jtpu;j;J kw;iwatw;Wld; 
jahupf;fg;gl;l Nru;itfspy; x=0.11 tiu nghUj;jkhd gly R3m fl;likg;Gila jpz;k 
fiurypdJ cUthf;fj;ij ntspf;fhl;LfpwJ. NkYk; ,j;jahupf;fg;gl;l jputpaq;fspy; 
ngUk;ghyhdit epakj; jputpakhfpa Li(Ni1/3Mn1/3Co1/3-xMx)O2 (,jw;Fupa kpd;flj;Jjpwd; 
0.9x10

-5
 s/cm) Fwpg;gplj;jf;fsT mjpfkhd kpd;flj;Jjpwidf; fhl;Lfpd;wd. 

Fe My; gpujpaPL nra;ag;gl;l Nru;khdj;jpdJ x=0.11 Mf cs;s NghJ jw;nfhs;ssTg; 
ngWkhdkhfpa 122mAhg

-1 MdJ tpiyAau;e;j fNjhl;Lj; jputpaq;fisg; gad;gLj;jp 
cUthf;fg;gl;l LIB ,djpYk; Nkyhdjhff; fhzg;gLfpd;wJ. ,e;j tifapNy 
,t;tha;thdJ LIB ,w;Fupa kypthd fNjhl;Lj; jputpaq;fisg; gad;gLj;Jk; 
rhj;jpag;ghl;il ntspg;gLj;JfpwJ. 

crhj;Jiz 

1. Whittingham, M. S. Chem. Rev, 2004, 104, 4271 

2. Wijayasinghe, A., Bergman, B., and Lagergren, C. Solid State Ionics, 2006, 177, 165 

3. Samarasingha, P., Tran-Nguyen, D., Behm, M., and Wijayasinghe, A. Electrochimica Acta, 

2008, 53,7995 
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7.1.4.2  eNdhnjhopy;El;gtpay; kw;Wk; cau; njhopy;El;gf; 
ifj;njhopy; gpuNahfq;fSf;fhf ,yq;if fpuigl;il juKau;j;jy 

; 
N.C. ke;jpupuj;d1> C.N. nttNfju1> N.G. mkutPu1>2> W.G. [aNrfu2> N. ghyR+upa3>  

A. tp[arpq;`2> M.A.K.L. jprhehaf;f2 

 
1tpQ;Qhd njhopDl;gg; gpupT> Ct-nty;y];] gy;fiyf; fofk;> gJis> 2eNdh 

njhopEl;gk;/jputpaq;fspd; ngsjpftpay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> 
fz;b> 3ngsjpf tpQ;Qhdg;gpupT> njd; fpof;Fg; gy;fiyf; fofk;> rk;khe;Jiw 

 

mwpKfk; 

 
,aw;if fpuigl;lhdJ ypjpak; mad; kpd;fyq;fs;> vupnghUs; fyq;fs; (fuel cells), #upa 
fyq;fs;, Fiwflj;jpfs;, fU ciyfs;, fpuhgPd; (graphene) kw;Wk; fhgd; eNdh Foha; 
cw;gj;jp Nghd;w ,d;Ndhud;d cau; eNdh njhopy;El;g kw;Wk; cau; njhopy;El;gk; rhu; 
ifj;njhopw; gpuNahfq;fspy; gad;gLj;jg;gLfpd;wJ. ,yq;if ,aw;if ntapd; 
fpuigl;lhdJ mjd; Jha;ik, gspq;FUj;jd;ik Nghd;wtw;Wf;Fg; Gfo; ngw;wjhf 
tpsq;fpbDk; ,t;tifahd gpuNahfq;fSf;fhf Rj;jpfupg;G kw;Wk; NkYk; khw;wk; %yk; 
Nkk;gLj;jy; vd;gd Njitg;gLfpd;wd. 

Fwpf;Nfhs;fs; 

 
vkJ jw;Nghija ,yq;if fpuigl;L kPjhd Ma;thdJ cs;Su; fpuhigl;Lfspd; 
ntt;NtW cUttpay; tifg;ghLfisj; Jha;ikahf;fy; kw;Wk; Nkw;gug;G khw;wKwr; 
nra;jy; vd;gtw;wpd; %ykhf vjpu;ghu;f;fg;gLk; eNdh njhopEl;g kw;Wk; cau; njhopDl;g 
ifj;njhopy; gpuNahfq;fSf;Fg; nghUj;jkhdjhfr; nra;jiy mila Kw;gLfpd;wJ. 
Jha;ik Nkk;gLj;jyhdJ Fiwe;j nryT kpf;fJk; tpidj;jpwDilaJkhd mkpyk; 
nghrpar; nra;jy; kw;Wk; fhu tWj;jy; Nghd;w ngsjpf kw;Wk; ,urhad Kiwfis 
mwpKfg;gLj;Jtjd; %yk; Nkw;nfhs;sg;gl;lJ. 
vjpu;ghu;f;fg;gLk; gpuNahfq;fSf;fhf ntg;gKiw %yk; xl;rpNaw;wk;, ,urhad xl;rpNaw;wk;, 
fhu gilNaw;wy;, fpuhigl;L-cNyhf Nru;khdk; vd;gd %yk; Nkw;gug;G khw;wKwr;nra;J 
J}a fpuhigw;iwg; ngw vj;jdpf;fg;gLfpwJ. 

KbTfs; 

,yq;if ntapd; fpuhigl;lhdJ Fiwe;j nrwpTilaJk; Fiwe;j ntg;gepiyapYk; cs;s 
(c-k; 60°C ,Ys;s 5-20 fdtsT% HCl) fdpa mkpyq;fs; %yk; tpidj;jpwDld; 
Jha;ikahf;fg;gl KbfpwJ. ,jd; %ykhf Muk;gj;jpy; fpuhigl;by; 95.0 Kjy; 99.8% 
tiu fhzg;gl;l fhgd; cs;slf;fkhdJ KiwNa 97.5 Kjy; 99.9% tiuahf 
Nkk;gLj;jg;gl;lJ. 
Jhajhf;fg;gl;l fpuhigl;L Nkw;gug;ig NkYk; Nkk;gLj;jYf;Fl;gLj;Jtjw;F ntg;g 
xl;rpNaw;wj;ij tpl ,urhad xl;rpNaw;wNk $ba tpidj;jpwDilanjd 
njuptpf;fg;gl;Ls;sJ. Jhajhf;fg;gl;l fpuhigl;bd; kpd;dpay; ,ay;Gfisf; Fiwf;fhj 
Kiwapy; nts;sp-fpuhigl;L kw;Wk; fhuk; g+rg;gl;l fpuhigl;L Nru;khdq;fisj; jahupj;Jg; 
gad;gLj;Jk; rhj;jpag;ghLfs; Fwpj;Jk; ,J Rl;bf;fhl;LfpwJ. 

crhj;Jiz 

1. Amaraweera, G., Balasooriya, N., Wijayasinghe, A., Attanayake, N., and Dissanayake, L.  

Proceedings, ICMAT, 2013, Singapore, 2013, 26. 

2. Balasooriya, N., Touzain, P.,  and Bandaranayake, K.  Ionics,2007, 13, 305.                                                

3. Komaba,S., Watanabe, M.,  Groult, H. and  Kumagi, N. Carbon, 2008, 46, 1184. 
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7.1.4.3  GJtpj kPs; kpd;Ndw;wj;jFe;j kpd;fyq;fSf;Fupa fNjhl;lhf 
jhz;ly; %yf cNyhf xl;irl;Lfs; gw;wpa Ma;T. 

R.Y. tpf;ukuj;d1> H.R. gj;krpup1> W.G. [aNrfu2> A. tp[arpq;`2 
1tpQ;Qhd njhopDl;gg; gpupT> Ct-nty;y];] gy;fiyf; fofk;> gJis> 2eNdh 

njhopEl;gk;/jputpaq;fspd; ngsjpftpay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> 
fz;b 

mwpKfk; 

mgupkpjkhff; fpilf;Fk; kf;dPrpak;, Nrhbak; vd;gtw;iwg; gad;gLj;jy; Mg mad; kw;Wk; 
Na mad; ,uz;lhk; epiy kpd;fyq;fs; kPs; kpd;jF kpd;fyq;fSf;Fupa kypthd 
khw;wPlhFnkd vjpu;ghu;f;fg;gLfpd;wJ. ,e;j GJtpj kpd;fyq;fspd; tpUj;jpahdJ 
gpujhdkhf mjpfupj;j rf;jp mlu;j;jpf;F topNfhYk; kpd;tha;fspd; tpUj;jpia 
mbg;gilahff; nfhz;lJ. 

Fwpf;Nfhs;fs; 

MxMn1-xO, M=Mg, Na kw;Wk; x=0-1 vd;gij mbg;gilahff; nfhz;l Mg mad;, Na mad; 
kPs; kpd;Ndw;wj;jF kpd;fyq;fspy; gad;gLj;jg;glf;$ba nryT Fiwe;jJk; ,ay;G 
Nkk;gLj;jg;gl;lJkhd fNjhl;L jputpaq;fsj; njhFj;jYk; Fzhjprpag;gLj;jYk;. 

KbT 

,j;jputpaq;fs; fpisrPd; irj;jpNuw;Wj; jfd (GNC) cj;jp %yk; njhFf;fg;gl;ld. 
jahupf;fg;gl;l jputpaq;fspy; ngUk;ghyhdit MnO mbg;gilj;jputpaj;jpdij tplTk; 
(3.3x10

-6
 S/cm) $ba kpd; flj;Jjpwid miwntg;gepiyapNy fhl;bapUe;jd. ,tw;Ws; 

Na0.25Mn0.75O Nru;khdkhdJ mjpAau; kpd;flj;Jjpwdhfpa 3.6x10
-5

 S/cm I mspj;jpUe;jJ. 
,jdhy; ,t;tha;thdJ MxMn1-xO, M=Mg, Na I vjpu;ghu;j;j gpuNahfq;fSf;fhfg; 
gad;gLj;jg;gLtjw;fhd Mw;wiyf; nfhz;Ls;sij ntspg;gLj;JfpwJ. 

 

7.1.4.4 nryT Fiwe;jJk; gy;jug;gl;l nraw;gLjpwd; nfhz;lJkhd 
tPl;Lf;Fupa ePu; Rj;jpfupg;gpia tpUj;jp nra;jy;. 

G.D.K. N`\hd;1> W.G. [aNrfu2> G. mkutPu1>2> A. tp[arpq;`2 

1tpQ;Qhd njhopDl;gg;gpupT> Ct-nty;y];] gy;fiyf; fofk;> gJis> 2eNdh 
njhopEl;gk;/jputpag; ngsjpftpay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

,yq;if Rj;jkhdJk; ghJfhg;ghdJkhd FbePiu toq;Ftjpy; Vw;fdNt rthy;fSf;F 
Kfk; nfhLj;Js;sJ. tPl;Lf;Fupa ePu; Rj;jpfupg;gpiag; gad;gLj;jy; Nghd;w gad;ghl;Lf;fhd 
ePu;f; ifahSif El;gq;fs; FbePu;f; ifahSiff;Fupa nryT Fiwe;jJk; tpidj;jpwd; 
tha;e;jJkhd topKiwfshFk;. ,yq;ifahdJ gyjug;gl;l fdpkq;fisAk; mjDld; 
njhlu;Gila jputpaq;fisAk; ePu;r;Rj;jpfupg;Gf;nfdf; nfhz;bUg;gjpy; gpurpj;jkhdJ. 
,Ug;gpDk; kpf tpidj;jpwd; tha;e;j Rj;jpfupg;gpw;fhf jputpaq;fspd; ifahSif my;yJ 
cUttpay; khw;wq;fs; %ykhf Rj;jpfupg;Gld; njhlu;Gila ,ay;Gfspd; Nkk;ghL 
Kf;fpakhfpd;wJ. 

Nehf;fq;fs; 

tpUj;jp nra;ag;gl;l cs;Shu; fdpkq;fs; kw;Wk; njhlu;Ggl;l jputpaq;fisf; nfhz;L 
Kd;Ndw;wfukhd Mdhy; Fiwe;j nryTldhd ePu;r;Rj;jpfupg;gpia ,yq;if tPLfSf;fhf 
tbtikj;jYk; epu;khzpj;jYk;. ,f;fUj;jpl;lkhdJ Kjyhtjhf etPd nrayhf;fy; 
El;gq;fs; %ykhf ePu;r;Rj;jpfupg;Gj; Njitf;fhf ,yq;iff; fdpkq;fisAk; njhlu;ghd 
jputpaq;fisAk; juKau;j;jiyAk; gpd;du; ,uz;lhtjhf ,yq;if tPl;Lj; Njitf;nfdg; 
gad;gLj;jg;gLk; FbePupd; juj;ij Nkk;gLj;jiyAk; nfhz;l ,U Ma;T kw;Wk; tsu;r;rpj; 
Jiwfisg; gw;wpf; $Wfpd;wJ. 

KbTfs; 

Muk;gf;fl;l Ma;thdJ kypthd cs;Su;f; fdpkq;fisAk; njhlu;ghd jputpaq;fisAk; 
(fNahypidw;, ngd;Nuhiuw;, fhndl;, gbfk;, fspr;nrq;fy;, kuf;fup, nraw;gLj;jg;gl;l 
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fhgd;, ,ju…) nfhz;L tpidj;jpwd; tha;e;j ePu;r;Rj;jpfupg;gpapd; Ntiy nra;Ak; 
khjpupnahd;W jpUg;jpfukhd Kiwapy; tpsf;fg;gl;lJ. ntt;NtW ePu; %yq;fSf;F 
Rj;jpfupg;gpapd; gaDWjpj;jd;ikia Muha;tJld; ntt;NtW gad;ghLfSf;fhf 
khw;wq;fSf;Fl;gLj;JtJk; ,g;NghJ eilngWfpd;wJ. 
 
 
crhj;Jiz 
 

1. Schuler, P.F., Ghosh, M.M., and Gopalan, P. Water Resources, 1991, 25(8), 995. 
2. Hubbe, M., Hasan, H., and Ducoste, J.  Bioresources, 2011, 6(2), 2161. 

 

kdpj ts mgptpUj;jp 
 

Ph.D. gl;lj;Jf;Fg; gjpT nra;Njhu; 
 

1. mkutPu (HETC Gyikg;guprpy; ngw;wtu;> Ct-nty;y];] gy;fiyf; fofk;)> PGIS> 
Nguhjidg; gy;fiyf;fofk;. 
Ma;Tf;fl;Liuapd; cj;Njr jiyg;G: ypjpak; mad; kpd;fyq;fSf;fhf ,yq;ifapd; 
fdpaq;fspdJk; Fiwe;j nryTj; jputpaq;fspdJk; tpUj;jp 
 

gl;l Kd; gapYeu;fs; 

 

1. A.B.D.B. Nrdhuj;d> ,aw;if tpQ;Qhdk;> ,yq;ifj; jpwe;j gyfiyf;fofk;  
2. N.B. tPuf;Nfhd;> ,aw;if tpQ;Qhdk;> ,yq;ifj; jpwe;j gy;fiyf;fofk; 
3. B.P. epyQ;rdp> jputpa  tpQ;QhdKk; njhopDl;gKk;> Ct-nty;y];] 

gy;fiyf;fofk; 
4. R.Y. tpf;ukuj;d, jputpa  tpQ;QhdKk; njhopDl;gKk;> Ct-nty;y];] 

gy;fiyf;fofk; 
5. D.H.R. gj;krpup, jputpa  tpQ;QhdKk; njhopDl;gKk;> Ct-nty;y];] 

gy;fiyf;fofk; 
6. N.C. ke;jpupuj;d, jputpa  tpQ;QhdKk; njhopDl;gKk;> Ct-nty;y];] 

gy;fiyf;fofk; 
7. C.N. nttnfju, fdpa tsq;fSk; njhopDl;gKk;, Ct-nty;y];] gy;fiyf;fofk; 
8. Y.V. kJ\q;f, fdpa tsq;fSk; njhopDl;gKk;, Ct-nty;y];] gy;fiyf;fofk; 
9. G.D.K. N`\hd;, fdpa tsq;fSk; njhopDl;gKk;, Ct-nty;y];] gy;fiyf;fofk; 
10. A. jprhehaf;f> gpuNahf tpQ;Qhdk;> Nguhjidg; gy;fiyf;fofk; 
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7.1.5  xsp ,urhadtpay;  

fUj;jpl;l jiytu;: Nguh. J. gz;lhu (Ma;Tg; Nguhrpupau;)  

nraw;if xspj;njhFg;G %yk; #upa rf;jpia khw;Wr;rf;jpahf gaDilajhf;Fjy;.  

fUj;jpl;l tptuzk;  

 vz;nza; kw;Wk; kpd; Efu;tpd; kPJ vkJ jq;fpapUf;ifahdJ vkJ r%fj;jpy; 
rf;jpia xU Kjd;ikf; fhuzpahf Mf;fpAs;sJ.   vkJ gpujhd rf;jp tskhfpa 
capu;r;Rtl;L vupnghUshdJ Jupj tPjj;jpy; FiwtiltjhdJ vjpu;fhy rf;jp 
neUf;fbia Kf;fpakhf;FtJld; rf;jpf;fhd tpiyfisAk; kpfTau;thf;Fk;.  vdNt ehk; 
GJg;gpf;fj;jf;f rf;jp tsq;fisf; nfhz;L rf;jpAw;gj;jpia Nkw;nfhs;Sk; topKiwfisf; 
fz;lwptJ cldbj; NjitahFk;.  rhj;jpakhd khw;Wr;rf;jp Kjy;fspy; #upa rf;jpahdJ 
g+Nfhs rf;jpj; Njitg;ghl;ilg; g+u;j;jp nra;af;$ba Kjd;ik ,yf;Ffspy; xd;whff; 
fz;lwpag;gl;Ls;sJ.  #upa rf;jpahy; cUthf;fg;gLk; Rw;whly; khrw;w kpd;rhuk;> Ijurd; 
kw;Wk; Vida vupnghUs;fs; kl;LNk g+Nfhs rf;jpj; Njitf;Fupa epiyNgWila jPu;thff; 
fUjg;gLfpd;wd.  #uparf;jpahdJ glk; 1 ,y; fhl;lg;gl;lJ Nghd;W xspj;njhFg;ig 
xj;Js;s tifapy; ghtid nra;tjd; %yk; kpd;rhukhfTk; ,urhad rf;jpahfTk; khw;wPL 
nra;ag;glyhk;.  IFS  ,dJ xsp ,urhadtpay; FOkkhdJ #upa rf;jpia nraw;if 
xspj;njhFg;G %yk; gaDs;s rf;jp tsq;fshf khw;wPL nra;J nfhs;tjpy; nraw;wpwDs;s 
toptiffspy; gq;fhw;w tUfpd;wJ.   

 

glk; 1 

IFS ,d; xsp ,urhadtpay; FOkkhdJ #upa rf;jpia kpd;rhuk;> vupnghUs; kw;Wk; ePu; 
khrhf;fpfs; gw;wpajhf Ma;Tfis Nkw;nfhz;L tUfpd;wJ.  ,t; Ma;Tf; FOtpdupd; 
Ma;T NtiyahdJ %d;W Kf;fpa fUj;jpl;lq;fshfg; gpupf;fg;gl;Ls;sd.   

1. jw;NghJ eilKiwapYs;s xsp Nthy;w; msT (Photovoltaic) gpujhdkhf rha 
czh;T+l;ba> Q-dot czh;T+l;ba kw;Wk; ,izT kP fl;likg;Gila (Meso – 

Superstructured solar cells)  gy;gFjpa #hpaf; fyk; Nghd;w #upaf; fyq;fspd; 
njhopy;El;gq;fis ePl;bg;gjpYk; iff; nfhs;tjpYkhf #upa rf;jpapy; ,Ue;J 
kpd;id Neubahf cUthf;Fjy;. 

2. ePiug; gFj;jy;> tspkz;ly fhgdPnuhl;irl;L khw;wPL Nghd;wtw;Wf;fhfTk; mjd; 
%yk; Rw;whly; Rj;jkhd vupnghUs;fspd; cUthf;Ftjw;fhfTk; #hpaf; fjpu;fisr; 
Nrkpg;gjw;Fk; jpirg;gLj;Jtjw;Fk; gpuNahfpg;gjw;Fk; xspj; njhFg;igg; Nghd;W 
nraw;gLj;jg;gLk; nraw;if xspj;njhFg;ig Nkw;nfhs;sf; $ba ,urhadKiw 
rhjdq;fis cUthf;Fjy;  

3. ,urhad> kpd;dpurhad kw;Wk; xsp ,urhad Kiwfs; %ykhf ePh; kw;Wk; tsp 
vd;gtw;iwr; Rj;jpfhpj;jy; ,j;jifa gpujhd fUj;jpl;lq;fSf;F Nkyjpfkhf xsp 
,urhadtpay; FOkkhdJ 2011 Mk; Mz;bNy fhuzk; fz;lwpag;glhj jPuhj 
rpWePuf Neha; gw;wpAk; Ma;itj; njhlq;fpAs;sJ. 
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FO cWg;gpdu;fs; ,lkpUe;J tykhf 

 

 
D. mYj;glngz;b  ePu; Rj;jpfupg;G cj;jpfs; (rpNu\;l gjtpazp njhopy;El;g  

cj;jpNahfj;ju;) 
A. kQ;rPtd;   Q-dot I mbg;gilahff; nfhz;l  DSSC  (Ma;T cjtpahsu;) 
R. uh[gf;r  DSSC (Ma;T cjtpahsu;) 
S. FyJq;f   1-D eNdh fl;likg;Gfis mbg;gilahff; nfhz;l DSSC (Ma;T  

cjtpahsu;)  
J gz;lhu   nraw;jpl;lj; jiytu; 
J. mfpythrd;  1-D eNdh fl;likg;Gfis mbg;gilahff; nfhz;l DSSC (Ma;T  

cjtpahsu;)  
U. Fzjpyf   ePu; Rj;jpfupg;G cj;jpfs; (Ma;T cjtpahsu;) 
L. rpy;th   ePu;g; gpsTj; jhf;fk; (M.Sc. khztu;)  
A. fd;ndhWt  ePu;g; gpsTj; jhf;fk; (M.Phil. khztu;) 
M.S. thrdh       ePupd; juk; (Ph.D. khztu;) (rKfkspf;ftpy;iy) 

7.1.5.1 #hpa rf;jpia kpd;rf;jpahf khw;wPL nra;jy; xsp ,urhadtpay; 
fUj;jpl;lk;> mbg;gilf; fw;iffSf;fhd epWtfk; fz;b 

J. mfpythrd;> K.T. tpN[uj;d> A. kQ;rPtd;> S. FyJq;f> R. uh[gf;r> J gz;lhu 

2xsp ,urhadtpay; nraw;jpl;lk;, mbg;gilf; fw;iffs; epWtfk;, fz;b 

mwpKfk; 

rha czh;T+l;ba #hpa fyq;fs; (DSSC) eilKiwr; rhj;jpakhd tpiyAld; 
$badthAk; ghuk;ghpa rpypf;fd; mbg;gilapyhd #hpaf; fyq;fSf;F 
khw;wPlhditahfTk; gue;jstpy; mq;fPfupf;fg;gl;Ls;sd. TiO2 ,dhyhd Mesoporous  
eNdh Jzpf;iffisAk; N719 rhaj;ijAk; xU jput kpd; gFnghUisAk; nfhz;L 
cUthf;fg;gl;l DSSC xd;Wld; 11% tpidj;jpwd; milag;gl;Ls;sJ. eNdh 
gspq;Ff;fl;likg;igf; nfhz;l rhjdq;fspd; xU ngupa FiwghlhdJ xl;rpNaw;wg;gl;l 
rha %yf; $w;WlDk; I3

-    clDk; RahjPd ,yj;jpudpdJ kPs; NrUifahFk;. ,k; kPs; 
NrUifahfJ gpujhdkhf vOe;jkhdkhff; fhzg;gLk; ,ay;Gila eNdh gspq;Fj; 
Jzpf;if tiyaikg;G kw;Wk; TiO2 eNdh Jizpf;iffSf;fpilNa cs;s eype;j 
njhLif vd;gtw;why; TiO2 gilfspDs;  Jzpf;if vy;iyNahuq;fspy; toikahf 
eilngWtjhFk;. ,t;tplak; njhlu;ghf xU ghpkhd (1-D) eNdh fl;likg;G xl;irl;L 
Fiwflj;jpfs; ngUksT ftdj;ij <h;j;Js;sd. ,e;j tifapNy 1-D eNdh 
jputpaq;fshd eNdh Foha;fs; kw;Wk; eNdh Nfhy;fs; Nghd;wd njhlu;ghd Ma;Tfs; 
fle;j jrhg;jj;jpNy Nkw;nfhs;sg;gl;bUe;jd. eNdh Foha; epiufs; nghJthf 
ill;lhdpaj;jpdJ mNdhl;L xl;rpNaw;wk; my;yJ GNshiul;L mbg;gilapyhd kpd; 
gFnghUs;fspYs;s ill;lhdpag; glyk; %yk; jahhpf;fg;gLfpd;wd. mNdhl;L xl;rpNaw;w 
KiwahdJ nryT tpidj;jpwDila Kiwahf mikahjjd; fhuzkhf ePupay; ntg;g 
(Hydro –thermal) Kiw my;yJ nrhy;-n[y; (sol-gel) nrad;Kiw Nghd;w nryT Fiwe;j 



266 

 

Kiwfisf; fz;lwpjy; cw;gj;jpia th;j;jfkag;gLj;Jtjw;F ,d;wpaikahjjhFk;. ePhpay; 
ntg;g KiwahdJ vspa <uypg;G ,urhad Kiwahf ,Ug;gjdhy; TiO2  eNdh Foha;fs; 
eNdh Nfhy;fspdJ cUthf;fj;jpw;F mNdhl;lhf;fk; my;yJ surfactant JizAldhd 
Templating Kiwfs; Nghd;w Vida KiwfSld; xg;gpLifapy; kpfTk; rhjfkhdjhFk;. 
vdNt xsp ,urhadtpay; FOkkhdJ ZnO, SnO2, TiO2  Nghd;wdtw;wpd; eNdh Foha;fs;> 
eNdh Nfhy;fs; Nghd;w tpj;jpahrkhd eNdh fl;likg;Gfisj; njhFg;gjw;fhf ePhpay; 
ntg;g Kiwapidg; Ma;T nra;fpwJ.  

Nehf;fq;fs;  

rhaTzu;t+l;ba  ngupa msT> gy;ypdr;re;jp #upa fyq;fs; (Bulk hetero junction solar cells)  
kwWk; fyg;gpd (hybrid Solar Cells)  Nghd;wtw;iwg; Gidtjd; %yk; #uparf;jpia 
kpd;rf;jpahf khw;wpf; nfhs;Sjy;.  

KbTfs;  

ZnO kw;Wk; TiO2  eNdh Foha;fSld; tpidj;jpwDila #upa fyq;fs; Gidag;gl;ld.  
ePupay; ntg;g Kiw %yk; njhFf;fg;gl;l TiO2  eNdh Foha; kpd;thAld; ,Jtiu 
ngwg;gl;l tpidj;jpwd;fspy; mjp$ba tpidj;jpwdhfpa 7.6% ngwg;gl;bUejJ.  TiCl4  
gupfupg;Gf;F cl;gLj;jggl;l ePupay; ntg;g %yk; njhFf;fg;gl;l TiO2  eNdh FohahdJ 
kpd;Ndw;wg; nghf;Ftuj;J kw;Wk; kpd;Ndw;w kPs;Nru;f;if Nghd;wtw;iw mjpfupg;gjhff; 
fhzg;gLfpd;wJ.  TiO2  eNdh Foha; xsp mNdhl;L (Photo anode)  ,y; xspr; 
rpjwyilar; nra;Ak; glynkhd;iw mwpKfk; nra;tjd; %yk; 9% tpidj;jpwd; 
ngwg;gl;lJ.  ZnO kw;Wk; SnO2  eNdhFoha;/eNdh Nfhy;fSld; Gidag;gl;l #upa 
fyq;fSk; Fwpg;gplj;jf;f nrayhw;Wifiaf; fhl;bapUg;gpDk;  ,tw;wpd; tpidj;jpwd;fs; 
TiO2  eNdh Fohapdij tplf; Fiwe;jjhfNt ,Ue;jd.  

,e;j eNdh Foha;fs; kw;Wk; eNdh Jzpf;iffspy; CdS  kw;Wk; PbS  ,dJ Q-  
Gs;spfisg; gbthf;Ftjd; %yk; 25 – 30 MA/Cm

2
 tiuahd kpd;Ndhl;l mlu;j;jp 

milag;gl;bUe;jJ.  ,Ug;gpDk; ,e;j Q – Gs;sp #upa fyq;fsJ jpwe;j Rw;W 
Nthy;w;wsthdJ vjpu;ghu;f;fg;gl;l ngWkhdj;jpYk; Fiwthf ,Ue;jJld; ,jw;fhd 

fhuzj;ijf; fz;lwpe;J ,tw;iw Nkk;gLj;Jtjw;fhd Ma;T eltbf;iffs; 
Kd;ndLf;fg;gl;Ls;sd.   

 

7.1.5.2 #upa rf;jpia ,urhad rf;jpahf khw;wPL nra;jy; 

A. fz;nzhWt> D. mYj;glngz;b> J. gz;lhu 

1Ct-nty;y];] gy;fiyf; fofk;> gJis> 2xsp ,urhadtpay; nraw;jpl;lk;, mbg;gilf; 
fw;iffs; epWtfk;, fz;b 

mwpKfk; 

 xspa+f;fy; ePu;g;gpsT %yk; Ijuridj; Njhw;Wtpj;jy; #upa rf;jpia ,urhad 
rf;jpahf khw;wPL nra;tjw;fhd tpidj;jpwDila Kiwahf ,Ug;gJld; IjurdhdJ 
epiw mbg;gilapy; ngw;Nwhiy tpl 3.4 klq;F mjpfupj;j rf;jpiaf; nfhz;bUg;gjdhy; 
Rtl;L vupnghUs;fSf;Fupa rpwe;j khw;wPlhf mikAk;.  xspa+f;fpfspy; ngUk;ghyhdit 
#upa epwkhiyapd; UV my;yJ fl;Gy gFjpfspy; nraY}f;fk; tha;e;jjhFk;.  vdpDk; 
#upa epwkhiyahdJ 50% Md IR fjpu;g;igf; nfhz;bUg;gpDk; $l KOikahf IR 
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nraY}f;fKila xspa+f;fpfis tpUj;jp nra;tjw;fhd ve;jnthU Kaw;rpAk; 
vLf;fg;gl;bUf;ftpy;iy.  ePu;g;gpupifapypUe;J H2 it cUthf;Ftjw;fhd IR 
nraY}f;fKila xspa+f;fpj; njhFj;Jf; nfhs;tjpy; ,q;F Ma;T nra;ag;gLfpd;wJ.   

Nehf;fq;fs;  

Fiwe;j rf;jpAila IR fjpu;g;igf; nfhz;L #upa rf;jpia ,urhad rf;jpahf khw;wPL 
nra;jy;  

KbTfs;  

ml;ltiz 1 MdJ ntt;NtW epge;jidfspy; H2  tpisTfisr; RUf;fkhfj; jUfpd;wJ.  
Kjw; jlitahf> ,urhad gbTwr;nra;jy; %yk; jahupf;fg;gl;l Ag2O/TiO2  Nru;khdkhdJ 
Fiwe;j rf;jp IR fjpu;g;igg; gad;gLj;Jtjd; %ykhf ,og;gPl;Lf; fhuzp vJTk; 
,y;yhkYk; $l ePu;g;gpupif %yk; H2 I cw;gj;jpahf;Fk; ,aYikiaf; nfhz;bUe;jJ 
vd;W fz;Nlhk;.  

xspa+f;fpahdJ xspapay; mz;kpj;j Gy Nghl;Nlhdpd; JizAld; gy;Nghl;Nlhd; xsp 
mUl;Lifapdhy; Fiwe;j rf;jp IR fjpu;g;ig cwpQ;RtjhfTk; ,jd; %yk; H2  Ig; 
gpwg;gpf;Fk; ePu;g;gpupifj; jhf;fj;Jf;Fg; gq;fspg;Gr; nra;Ak; ,yj;jpud; - Jisr; Nrhbfis  
cUthf;FtjhfTk; fz;lwpa;g;gl;Ls;sJ.  vkJ Ma;t KbTfs; #upa jpUrpaj;jpYs;s IR  
gFjpiag; gad;gLj;jp H2  Nghd;w vupnghUs;fis cUthf;f ty;y xspa+f;fpfisj; 
njhFj;Jf; nfhs;tjd; rhj;jpag;ghl;ilr; rpwg;ghd KiwapNy tpsf;fpf; fhl;Lfpd;wJ.  
jw;Nghija IR Nghl;Nlhd; tpistpf;fg;gLk; njhFjpahdJ ePu;g;Fg;Gf;F kl;Lkd;wp 
khrhf;fpfsJ xspj;juq;Fd;wiy Vw;gLj;jTk; #upa fyq;fspYk; gpuNahfpf;f Kbfpd;wJ.  
,jd; fhuzkhf ,J #upa rf;jpia tpidj;jpwDld; gad;gLj;jf; $ba ek;gpf;ifa+l;Lk; 
nraw;ifj; njhFjpahf mikfpd;wJ. 

ml;ltiz 1: nkhj;j nrwpthd 3.2 mW cm-
2
 IR fjptPr;Rld; myF Cf;fpj; jpzpTf;F 

10% nkjNdhy; kw;Wk; madfw;wpa ePupd; xspg;gFg;gpd; H2 tpisT. 

Cf;fp 

H2 tpisT (ml h
-1

 g
-1

) 

10% nkjNdhy; madfw;wpa ePu; 

Ar ,d; fPo; tspapd; fPo; Ar ,d; fPo; tspapd; fPo; 

Ag2O/ TiO2 25.64 ± 0.56 5.83  ± 0.39 2.41 ± 0.06 0.176 ± 0.002 

TiO2 2.41 ± 0.82 0.19  ± 0.02 0.55 ± 0.04 0.04 ± 0.003 

Ag2O  0.56 ± 0.18 0.17  ± 0.07 0.11 ± 0.009 0.017 ± 0.006 

7.1.5.3 ePupdJk; tspapdJk; xsp ,urhad Rj;jpfupg;G 

U. Fzjpyf> J. gz;lhu 

xsp ,urhadtpay; nraw;jpl;lk;, mbg;gilf; fw;iffs; epWtfk;, fz;b 

mwpKfk;  

 jd;dpaf;f thfdq;fsJ guhkupg;G epiyaq;fspd; fopT ePuhdJ ghuJ}ukhd 
Rw;whly; khRgLj;jpahfTk; Rw;whliy tpQ;Qhd JiwfSf;Fupa gpujhd tplag; 
nghUshfTk; tpsq;Ffpd;wJ. ,f;fopT ePuhdJ Nkw;gug;G ePiu khRgLj;jy; Nghd;W 
epyf;fPo; ePu; %yq;fisAk; khRgLj;Jfpd;wJ.  guhkupg;G epiya tope;NjhLk; fopT ePupy; 
Nkw;nfhs;sg;gl;l Nrhjidfs; Kiwaw;w tpjj;jpy; eilngWk; fopTePu; mfw;WifahdJ  
epyf;fPo; ePupdJ khRgLj;jYf;F mr;RWj;jyhf ,Ug;gij ntspg;gLj;Jfpd;wJ. jd;dpaf;f 
thfdg; guhkupg;G epiyaf; fopT ePuhdJ yPw;wUf;Fg; gy kpy;ypfpuhk; mstpy;; ngd;rPd;> 
vz;nza;> fpwP]; kw;Wk; Mtpg;gwg;Gila Nrjdf;$Wfs; Nghd;wt;wiwf; nfhz;bUf;fyhk;. 
fopTf; fiug;ghd;fs; cau; rjtPjj;jpy; FNshupNdw;wg;gl;l IjNuhfhgd;fisf; 
nfhz;Ls;sd. ,e;j ,urhadg; gjhu;j;jq;fspw; rpy Gw;WNehiaj; cUthf;f ty;ydthf 
mwpag;gl;Ls;sd.   

tpLtpf;fg;gLk; fopT ePuhdJ Rw;whlYf;F ,zf;fkhd Kiwapy; mika Ntz;Lnkdpy; 
mit Kiwahd gupfupg;Gf;F cl;gly; Ntz;Lk;.  Rw;whly; rhu; nghwpapay; JiwapdpNy 
fopTePu;g; gupfupg;Gr; rhjdj;jpdJ tbtikg;ghdJ kpf Kf;fpak; tha;e;jjhFk;.  ,e;jg; 
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gupfupg;Gr; rhjdkhdJ cs;Su; mjpfhurigahy; epiy epWj;jg;gLk; cau; khrhf;fy; 
kl;lq;fspd; fPo; fopTePiu tpLtpf;fj;jf;fjhf ,Uj;jy; Ntz;Lk;.  ,J ruhrupj; jpwd; 
kl;lj;Jld; Nritia toq;ff; $bajhfTk; cau; kl;lq;fSf;Fk; rhj;jpag; 
ghLilajhfTk; ,Uj;jy; mtrpakhdJ.   

,yf;Ffs;  

vz;nza;> fopTePu; gupfupg;Gf;fhf capupay; Kiwrhu;e;j kw;Wk; cau;ju xl;rpNaw;wk; 
njhopy;El;gk; (AOT)  rhu;e;j fyg;gpd ciyj;njhFjpia (reactor system)  tbtikj;jy;.  

KbTfs;  

 kPePu;;ntWg;G glyq;fs; eNdh Nru;khdq;fisg; gad;gLj;jpj; jahupf;fg;gl;ld.  
nghyp];iuuPd; MdJ nghypku; mzpahfTk; (Matrix)  rpW khw;wj;jpw;Fl;gLj;jg;gl;l 
TiO2(s)  eNdh Jzpf;iffs; rpjwYw;w eNdh mtj;ijahfTk; vLf;fg;gl;ld.  ePu; 
ehllKs;s TiO2(s)  eNdh Jzpf;iffs; nfhOg;gkpyq;fshy; gupfupf;fg;gLtjd; 
%yk; ePu; ntWgGilajhf khw;wg;gl;lJ.  gUj;jpj;JzpAld; eNdh Nru;khdj;ij 
,izj;Jf; nfhs;tjw;fhf tprpwy; KiwahdJ gad;gLj;jg;gl;lJ.  

 nghyp];iuwPd; nghypku; gilapdJ kPePu;ntWg;G ,ay;Gfs; epge;jidfis 
(ntg;gepiy> fiug;ghd;fs;> nrwpT) cr;rkhf;Fjy; %yk; mjpfupf;fg;gl;ld.  

 gilapdJ cWjpj; jd;ikNa ,Jtiuapy; re;jpj;j gpur;rpidahFk;.  gilapid 
njhlu;r;rpahfg; gad;gLj;Jk; NghJ nghypku; ehu;fs; mwpTWtjw;fhd tha;g;igf; 
nfhz;bUe;jd.  

 

(A)                                         (B)                                              (C) 

glk; 02 (A) kP ePu;ntWg;Gg; glyk;> (B), (C) glyj;jpd; kPJ ePu;j;Jspfs; 
 

7.1.5.4 Neha;f;fhuzp mwpag;glhj ehl;gl;l rpWePuf Neha; 

M.S. thrdh1, D. mOj;gl;lngz;b1, R. tPuR+upa2, J. gz;lhu1 

1xsp ,urhadtpay;, mbg;gilf; fw;iffs; epWtfk;, fz;b> 2Nguhjidg; gy;fiyf; fofk;, 
Nguhjid 

mwpKfk; 

ehl;gl;l rpWePuf Neha; (CKD) xU cyfshtpa Rfhjhug; gpur;rpid vd;gNjhL mjd; 
tpiuthd guty; fhuzkhf mjpfupf;Fk; cyfshtpa ftdj;jpg; ngw;W tUfpwJ. 
tajhjy;> ePupopT> cau; FUjp mKf;fk; kw;Wk; rpWePuf er;Rjd;ikAila kUe;Jfs; CKD 
,d; Kjd;ikahd mghaf; fhuzpfs; vd mwpag;gl;Ls;sd. vdpDk;> Neha;f;fhuzp 
mwpag;glhj rpWePuf NehAk; (CKDu) cyfpd; rpy gFjpfspy;> Fwpg;ghf Mgpupf;fh> kj;jpa 
mnkupf;fh kw;Wk; Mrpahtpy;> epyTtNjhL tpiuthfg; ngUfpAk; tUfpwJ. “Neha;f;fhuzp 
mwpag;glhj” vDk; nrhy; ,e;j Neha; njupe;j mghaf; fhuzpfs; vjDlDk; njhlu;G 
glhjikiaf; Fwpf;fpwJ. rupahf rpfpr;ir mspf;fg;glhtpbd; CKD ,Wjp epiy rpWePuf 
Neha;f;Fk; mNefkhf ,wg;Gf;Fk; ,l;Lr;nry;yf;$Lk;. mz;ika Ma;Tfs; Neha;f;fhuzp 
mwpag;glhj rpWePuf Nehahy; vw;gLk; ,wg;G mjpfupj;J tUk; Nghf;iff; fhl;Lfpd;wd. 
ngUk;ghyhd Neha; epfo;Tfspd; rupahd Neha;g;guk;gy; juTfs; ,y;yhj NghJk; njhopy; 
rhu; kw;Wk; Rw;whly; fhuzpfNs gpujhd fhuzk; vd milahsk; fhzg;gl;Ls;sJ. 
,aw;ifg; gjhu;j;jq;fshd mup];Nlhnyhf;fpf; mkpyk; (Debelle et al, 2008)> Xf;uhnlhf;rpd; 
A Nghd;wit CKDu ,d; jpBu; mjpfupg;Gld; njhlu;Ggl;Ls;sNjhL Rtl;L %yfq;fspd; 
ePz;l fhy cs;nsLj;jy; rpWePuf Nrjj;Jf;F rhj;jpakhd fhuzk; vdf; fhl;lg;gl;Ls;sJ. 



269 

 

,yq;if Nghd;w njd;dhrpa ehLfspy; fle;j %d;W jrhg;jq;fshf mghafukhd mstpy; 
mjpf CKDu epfo;Tfs; mtjhdpf;fg;gl;Ls;sd. ,e;Neha; nkJthfTk;> gbg;gbahfTk;> 
Fzq;Fwpfs; ,d;wpAk; tpUj;jpahFk;> mNefkhf ,stajpNyNa Muk;gkhFk; 
,ay;GilaJ. fle;j ,UgJ tUlq;fshf ,e;Nehapd; gbg;gbahd mjpfupg;G 
mtjhdpf;fg;gl;Ls;sJ. jw;NghJ ,yq;ifapy; CKDu xU jPtpu Rfhjhug; gpur;rpidahFk;. 

Fwpf;Nfhs;fs; 

mDuhjGu khtl;lf; FbePupy; ehl;gl;l rpWePuf NehAld; njhlu;G gl;l GNshiul; kw;Wk; 
rpy njupT nra;ag;gl;l cNyhf mad;fspd; (Al

3+> Cd
2+> Pb

2+> Ca
2+> Mg

2+) nrwpitf; 
fz;lwpjy;. ehl;gl;l rpWePuf Nehapd; kPJ (u[ul;l rpWePuf Neha;)  AlFx Nru;itfspd; 
tpisitf; fz;lwpjy;. FbePupd; GNshiul; msit WHO juj;Jf;F ,zq;Fk; tifapy; 
Fiwg;gjw;F nraw;jpwd; tha;e;j nryT Fiwe;j Kiwia cUthf;Fjy;. 

ngWNgWfs; 

Cw;W ePu;fspy; F> Cd> As  kw;Wk; td;ik Mfpad Mff; Fiwe;j ngWkhdq;fisf; 
fhl;bd. mYkpdpa kl;lq;fs; Vida gFjpfspYk; Cw;W ePupYk; (gupfupf;fg;gl;l ePiuj; 
jtpu) xg;gplj;jf;f tifapy; mike;jpUe;jd. kf;fs; Cw;W ePiu fUjj;jf;f fhyk; (gj;J 
tUlq;fSf;F Nky;) Efu;e;j ,lq;fspy; ve;j CKDu epfo;Tk; mwptpf;fg;gltpy;iy. Cw;W 
ePupd; cau;e;j juKk; rhj;jpakhd CKDu fhuzpfs; ,y;yhikAk; kf;fis MNuhf;fpakhf 
itj;jpUf;ff; $Lnkd re;Njfpf;fg;gLfpwJ. Muhag;gl;l midj;Jg; gpuNjrq;fspYk; ruhrup 
Cd kw;Wk; As kl;lq;fs; WHO gupe;Jiug;Gf;F (Cd 3µg/L kw;Wk; As 10 ppb) fPNoNa 
cs;sd. vdNt Neha; cUthtjw;F ,k;%yfq;fs; jdpj;j fhuzpfshf mika KbahJ. 
FbePupy; GNshiul; nrwpTf;Fk; CKDu epyTiff;Fk; Neu;kiwahd ,ilj;njhlu;G 
mtjhdpf;fg;gl;lJ. vdpDk;> CKDu Fiwthf epyTk; gFjpfSk; mjpf GNshiul; nfhz;l 
tyaq;fspy; mike;jpUg;gjhy;>  ePupy; GNshiul; ,Uj;jy; CKDu ,w;Ff; fhuzk; vd;W 
fUj KbahJ. vdNt ePupy; GNshiul; jdpj;Jr; nraw;gltpy;iy vdTk; NtW 
fhuzpfshy; J}z;lg;gLfpwJ vdTk; ca;j;jwpayhk;. J}z;Lk; fhuzp(fs;) td;ikahfNth 
my;yJ Cd MfNth  my;yJ F> Cd kw;Wk; td;ikapd; xUq;fpize;j tpisthfNth 
,Uf;fyhk;. CKDu tpd; J}z;lYf;F ,U nghwpKiwfSk; gq;fhw;Wfpd;wd vd 
ca;j;jwpayhk;. ,e;j mtjhdpg;G tpyq;Fg; gupNrhjidfs; %yk; NkYk; cWjpg;gLj;jg;gl 
Ntz;Lk;. Muhag;gl;l gpuNjrq;fspy; CKDu jLg;G eltbf;ifahf gupfupf;fg;gl;l my;yJ 
Cw;W ePiug; gad;gLj;JkhW gupe;Jiuf;fg;gLfpwJ. 

ntspaPLfs; 

Muk;gk; Kjy; nkhj;j  SCI ntspaPLfs;: 42 (1999-2013) 
2013Mk; Mz;by; nkhj;j  SCI ntspaPLfs;: 02 
 
kdpj ts mgptpUj;jp  

PGIS, Nguhjidg; gyfiyf; fofj;jpy; Ph.D/M.Phil. ,w;Fg; gjpT nra;Njhu; 

1. J. mfpythrd;> gjpit Ph.D. ,w;F tpupthf;fpdhu; 
jiyg;G: ijj;Njdpah eNdh Foha;fis mbg;gilahff; nfhz;l Fthd;lk; Gs;sp 
czu;T+l;lg;gl;l R+upaf;fyq;fs; 

2. W. thrdh> gjpit Ph.D. ,w;F tpupthf;fpdhu; 
jiyg;G: u[ul;l gFjpapy; FbePupd; juKk; CKD NehAk; 

3. K. tpN[uj;d> M.Phil ,w;Fg; gjpT nra;Js;shu; 
jiyg;G: DSSC ,d; rf;jp khw;wPl;L tpidj;jpwid Nkk;gLj;Jtjw;fhd 1-gupkhz 

SnO2 kw;Wk; ZnO eNdhnfhk;Nghirw;Wfs;  
4. A. kQ;rPtd;> M.Phil. ,w;Fg; gjpT nra;Js;shu; 

jiyg;G: gue;j epwkhiyapypUe;J R+upa rf;jpiar; Nrfupg;gjw;fhfj; njhlu; (tandem) 
R+upaf;fyq;fis mikj;jy; 

5. K.U.B. Fzjpyf>  M.Phil.  ,w;Fg; gjpT nra;Js;shu; 
jiyg;G: thfdg; guhkupg;G epiyaq;fspd; vz;nza;f; fopT ePupd; gupfupg;Gf;fhf 
capupay; kw;Wk; Kd;Ndwpa xl;rpNaw;wj; njhopDl;g (AOT) fyg;G 
ciyj;njhFjpia tbtikj;jy; 

6. K.M.S.D.B. FyJq;f> M.Phil. ,w;Fg; gjpT nra;Js;shu; 
jiyg;G: rha czu;T+l;lg;gl;l R+upaf;fyq;fSf;fhd 1-D jputpak;  

7. mrhq;fp  fz;nzhWt M.Phil. ,w;Fg; gjpT nra;Js;shu; 
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jiyg;G: njhlu; (tandem) R+upaf; fyq;fisg; gad;gLj;jp xsp ePu;g;gFg;G 

PGIS Ir;  Nru;e;j ,U gl;l khztu;fs; jkJ Ma;Tr; nraw;jpl;lq;fspy; Ntiy 
nra;fpd;wdu; 

K.  tpN[uj;d> jdJ M.Phil Ma;T Ntiyfis epiwT nra;J mtuJ PhD  Ntiyia 
RtPldpy; 2013 k; Mz;L Muk;gpj;jhu;. 

 

7.1.6 ntg;g kpd;dpay; 

nraw;jpl;lj; jiytu;: fyhepjp N.D. Rgrpq;` (rpNu\;l Nkyha;thsu;)  

nraw;jpl;l tptuzk;: 

ntg;g kpd;dpay; nraw;jpl;lk; tpuakhFk; ntg;gk; kw;Wk; R+upa rf;jpapypUe;J kpd;rhuj;ijg; 
gpwg;gpg;gjw;F ntg;g-Nthy;w;W (TV) rhjdq;fisg; gad;gLj;Jjy; Fwpj;J Muha;fpwJ. xU 
ntg;gkpd; rhjdkhdJ ntg;gr; rf;jpia Neubahf kpd; rf;jpahf khw;Wk; xU rf;jp khw;wj; 
njhFjp MFk;. ,t;tifahd rhjdk; nghJthf ntg;g kpd; gpwg;ghf;fp (TEG) vd 
miof;fg;gLk;. 

,U NtWgl;l ntg;gepiyfSf;F ,ilNa njhopw;gLk;  vQ;[pd; xd;wpd; Mff;$ba Njw;w 
mstpyhd tpidj;jpwd; fhdl; (Carnot) tpidj;jpwd; MFk;. xspNthy;l;lh (PV) 
rhjdq;fs; 20 ,w;Ff; Fiwe;j epfu khw;wPl;L tpidjpwd;fisf; nfhz;Ls;sJld; ntg;g 
mad; (my;yJ ntg;g kpd;) rpy;Yfs; (chips) ntg;gj;ij kpd;dhf khw;Wk; NghJ fhdl;bd; 
20% I tplr; rw;W mjpfkhd tpidj;jpwidNa milfpd;wd. 

jw;NghJ ngupa mstpy; ntg;gr; rf;jpia kpd;rhukhf khw;Wjy; ePuhtp vQ;[pd;fisg; 
gad;gLj;jpr; nra;ag;gLfpwJ. mtw;why; cau; ntg;gepiy tPr;rpy; (toikahf 120 °C 
,w;F Nky;)  kl;LNk nraw;gl KbtNjhL mtw;iw rpW gupkhzg; gpuNahfq;fSf;fhf 
rpwpa mstpilapy; mikf;f KbahJ. Nuigd;fs;> gp];ld;fs; Nghd;w mirAk; ghfq;fs; 
xl;Lz;zpr; rf;jp ,og;Gf;Fk; ,iur;rYf;Fk; toptFj;J tpidj;jpwidg; ngupJk; 
Fiwf;fpd;wd. khwhf> TEGfs; mirAk; ghfq;fisf; nfhz;bUf;fhjNjhL> rj;jkw;w 
,af;fj;ijAk;> eNdh mstpil tiuahd ve;j mstpilapYk; mikf;ff; $ba 
jd;ikiaAk; nfhz;Ls;sd. jw;NghJ>  nraw;jpl;lj;jpd; mtjhdk; tpidj;jpwid 
mjpfupf;Fk; Nehf;Fld; tbtikg;igAk; xOq;fikg;igAk; Nkk;gLj;Jtjpy; cs;sJ. 
,r;nraw;jpl;lk; gpd;tUk; Fwpf;Nfhs;fis kdjpw;nfhz;L Muk;gpf;fg;gl;lJ: 

 ,yq;ifapy; fhyj;jpw;F cfe;j xU Ma;Tj; Jiwia mwpKfg;gLj;jp Muk;gpj;J 
itj;jy;. 

 ntg;gkpd;dpay; kw;Wk; mjd; gpuNahfq;fs; Fwpj;j Mu;tj;ijAk; mwpitAk; 
,yq;ifapy; tpUj;jp nra;jy;. 

 TE tY ntspaPl;by; ntt;NtW gukhdq;fspdJk; Mf;ff;$Wfspd; 
Nfj;jpufzpjj;jpdJk; tpisit tpsq;fpf;nfhs;sy;.  

 tpiy Fiwe;j> eilKiwr; rhj;jpakhd TE myFfis cUthf;Fjy;. 
 ghuk;gupakw;w xUq;F Nru;j;jy; Kiwfisg; gad;gLj;jp tpidj;jpwd; $ba TE 

myFfis cUthf;Fjy;. 
 cs;Shupy; fpilf;ff; $ba ve;jr; rf;jp %yj;jpYk; (c-k;. R+upa rf;jp> rikaypy; 

my;yJ njhopw;rhiyfspy; tpuakhFk; ntg;gk;> vupAk; itf;Nfhy;> ckp kw;Wk; 
cyu;j;jpa fisfspypUe;J ntsptUk; ntg;gk;)  ,aq;ff;$ba TE 
kpd;gpwg;ghf;fpfis cw;gj;jp nra;jy;. 

 cs;Shu; my;yJ tPl;Lf; ifj;njhopyhf TEG myFfis cUthf;Fk; rhj;jpak; 
Fwpj;J Muha;jy; (R+upa ePu; ntg;gkhf;fpfspd; cw;gj;jpiag; Nghd;W) 

PV myFfSld; xg;gpLifapy; TV myFfs; nfhz;Ls;s xU ngupa mD$yk; mit 
R+upa rf;jpia kl;Lky;yhJ fpilf;ff; $ba ve;j ntg;g %yj;ijAk; gad;gLj;jp kpd; 
cw;gj;jp nra;af;$Lk; vd;gjhFk;. ntg;gj;jpd; %yk; R+upa rf;jpahfNth> ifj;njhopy; 
my;yJ tPl;L mLg;gpy; ,Ue;J tUk; tpua ntg;gkhfNth ,Uf;fyhk;. 

,r;nraw;jpl;lj;jpd; gyd;fs; ,Wjpapy; tpiy Fiwe;j khw;Wr;rf;jp %yq;fis> Fwpg;ghf 
,d;Dk; kpd;dpzgigf; nfhz;buhj kf;fSf;F> toq;Ftjd; %yk; ,yq;ifapd; 
nghUshjhuj;Jf;Fg; gq;fhw;Wk; vd vjpu;g;ghu;f;fg;gLfpwJ. 
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7.1.6.1 rpwpa gpuNahfq;fSf;fhd Fiwe;j nryT ntg;g kpd; 
gpwg;ghf;fpia cUthf;Fjy; 

N.D. Rgrpq;`1> N.B. R+upahuhr;rp1> T.B. epky;rpup1> D. khurpq;`2 
1mbg;gilf; fw;iffs; epWtfk;> fz;b> 2u[ul;l gy;fiyf;fofk;> kpfpe;jiy 

mwpKfk; 

ntg;g kpd; gpwg;ghf;fpfs; (TEGfs;) mbg;gilapy; ,U NtWgl;l jputpaq;fshy; Mf;fg;gl;l 
R+lhd kw;Wk; Fspuhd re;jpfisf; nfhz;bUf;fpd;wd. jputpaj;jpd; rPngf; Fzfq;fspd; 
NtWghl;Lf;F mika mOj;j NtWghLfs; gpwg;gpf;fg;gLfpd;wd. re;ijapy; 
miuf;flj;jpfis mbg;gilahff; nfhz;l nryT kpf;f TEGfs; ,Ue;j NghjpYk;>  ehk; 
rpwpa msTila “Njitg;gLkplj;J-tY” (power-on-demand) rhjdq;fis cUthf;Ftjw;F 
nryT Fiwe;j cs;Shupy; fpilf;Fk; jputpaq;fs; Fwpj;J Muha;fpNwhk;. 

Fwpf;Nfhs;fs; 

1. xU TEG ,d; kpd;gag;gpd; kPJ  tbtikg;G kw;Wk; ngsjpf gukhdq;fspd; tpisT 
Fwpj;J Muha;jy;. 

2. cs;Shupy; fpilf;Fk; nryT Fiwe;j kw;Wk; kPs;Row;rp nra;ag;gl;l jputpaq;fisf; 
nfhz;L cUthf;fg;gl;l myFfspd; eilKiw ntspaPl;il Muha;e;J Njw;w mstpyhd 
ntspaPl;Lld; xg;gpLjy;. 

ngWNgWfs; 

cs;Shupy; fpilf;Fk; jputpq;fspd; ntt;NtW Nru;f;iffSldhd tY ntspaPLfs; Fwpj;J 
gupNrhjidfs; Nkw;nfhs;sg;gl;ld. ngWNgWfs; gpd;tUk; tiugpy; RUf;fkhff; 
fhl;lg;gl;Ls;sd. 

 

cU. 1 ntt;NtW jputpar; Nru;f;iffSf;F ntg;gepiy NtWghl;Lld; ,d; mOj;j 
ntspaPl;bd; (ntg;g ,iz xd;Wf;fhd) khwiyf; fhl;Lk; xU tiuG. 

 

cUtpy; fhl;bAs;s tz;zk;> Mff;$ba ntspaPL ,Uk;G/gpj;jis Nru;f;ifapy; 
mtjhdpf;fg;gl;lJ. 

ntg;gepiy NtWghL (°C) 
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7.2 ,urhad kw;Wk; capupay; tpQ;Qhdq;fs; 

7.2.1 fy capupay; 

nraw;jpl;lj; jiytu;: fyhepjp  D.N. kfd-Mur;rp 

nraw;jpl;l tptuzk; 

jhtuf; fy capupay; nraw;jpl;lkhdJ 2004 Mk; Mz;L brk;gu; khjk; 
raNdhgw;wPupaq;fs; gw;wpa Ma;Tld; Muk;gpf;fg;gl;lJ. 2009 Mk; Mz;L nraw;jpl;lkhdJ 
fy capupay; vdg; ngau; khw;wg;gl;lJ. jw;NghJ Muha;r;rpahdJ raNdhgw;wPupah> fhr 
Neha; (tuberculosis) Mfpa ,U gpujhd gpupTfspy;> gy cgnraw;jpl;lq;fSld; 
Kd;ndLf;fg;gLfpwJ  tsq;fis Ma;T nra;jy;> kdpj eyid Nkk;gLj;Jjy;> Njrpa 
mgptpUj;jpf;F gq;fhw;wy; vd;gdNt ,r;nraw;jpl;lj;jpd; Nehf;fq;fshFk;. 

Ez;zq;fpfisj; jdpg;gLj;jYk; ,zq;fhzYk; kdpjupy; mtw;wpd; jhf;fq;fSk; 

Kd;G ePyg;gr;ir my;fhf;fs; vd;W miof;fg;gl;l raNdhgw;wPupaq;fs;> gue;Jgl;l R+oypay; 
ciwtplq;fspy; thOk; gy;tifg;gl;l Ez;zq;fpfs; MFk;. mit er;Rj;jd;ikahd 
,uz;lhk; epiy mDNrgg; nghUl;fis cUthf;Fjy; ed;F mwpag;gl;Ls;sJ. ,e;j 
Ez;zq;fpfspd; $u;g;Gk; guk;gYk; gw;wp kl;Lg;gLj;jg;gl;l  mwpNt ,J tiu cs;sjhy; 
mit Fwpj;J tpsq;fpf;nfhs;s Nkyjpf Ma;T Kf;fpakhdjhFk;. mz;ikf; fhyj;jpy; 
raNdhgw;wPupaq;fs; kw;Wk; Mu;Nfahf;fspd; capu;j;njhopy;El;gtpay; tha;g;G mjpfupj;j 
ftdj;ij <u;j;Js;sJ. raNdhgw;wPupaq;fs; kw;Wk; Mu;Nfahf;fspd; jw;Nghija Ma;T 
,yq;ifapy; raNdhgw;wPupaq;fs; kw;Wk; Mu;Nfahf;fspd; ghupa gy;tifik Fwpj;j 
jfty;fisj; jUfpwJ. raNdhgw;wPupa er;Rf;fs; kdpj Rfhjhuj;jpw;F jPq;F 
tpistpf;ff;$ba Mw;wiyf; nfhz;bUg;gNjhL FbePu; %yq;fspy; gutyhff; 
fhzg;gLtjhf mwpag;gl;Ls;sd. mjdhy; R+oypUe;J ngw;w khjpupfspypUe;Jk; Kd;du; 
jdpg;gLj;jg;gl;l Ez;zq;fpfspypUe;Jk; ikf;Nuhrp];bid cUthf;Fk; Mw;wiyf;nfhz;l 
raNdhgw;wPupaq;fisf; fz;lwpa Ma;T Nkw;nfhs;sg;gl;lJ. er;R cUthf;Fk; jd;ikiaj; 
jPu;khdpj;jy;> er;R cUthFk; rhj;jpak; Fwpj;J vr;rupf;if mspg;gNjhL Rfhjhug; 
gpur;rpidfis  Kd;$l;bNa jtpu;f;f tha;g;gspf;fpwJ. rhj;jpakhd Rfhjhug; 
gpur;rpidfisj; jtpu;g;gjw;F> ePu;j;Njf;fq;fspy; er;R kl;lj;ijf; fz;fhzpj;jy; 
mtrpakhFk;. Ma;tpd; Kjw;gFjp 2013 etk;gupy; epiwT ngw;wJ. mjdbg;gilapy; 2013 
brk;gupy; fyhepjpg; gl;lj;Jf;fhd Ma;Tf;fl;Liu nfhOk;Gg; gy;fiyf;fofj;Jf;F 
rku;g;gpf;fg;gl;lJ. 

raNdh er;Rk; Neha;f;fhuzp mwpag;glhj ePz;lfhy rpWePuf NehAk; (CKDu) 

er;Rj; jd;ikAila raNdhgw;wPupaq;fs;> Fwpg;ghf Fbg;gjw;Fk; nghOJNghf;fpw;Fk; 
gad;gLj;jg;gLk; ePupy; cs;sit> cly; eyj;jpw;F CW tpistpf;ff; $ba rhj;jpaKs;sJ 
vd;w Nehf;F mjpfupj;J tUfpwJ. ed;dPupYs;s mj;jifa raNdh er;Rf;fs; kdpj 
Rfhjhuj;Jf;F  jPq;F tpistpf;ff; $ba mr;RWj;jyhf khwp tUfpd;wd. raNdh 
er;Rf;fspy; ikf;Nuhrp];bd;>  rpypz;l;Nuh];Ngnkhg;rpd; MfpaitNa cyfshtpa ed;dPu; 
epiyfspy; ngUk;ghd;ikahff; fhzg;gLfpd;wd. tlkj;jpa khfhzj;jpYk; mjidr; R+o;e;j 
gFjpfspYk; mjpfupj;J tUk; Neha;f;fhuzp mwpag;glhj ePz;lfhy rpWePuf Neha; (CKDu) 
fhuzkhf> ,yq;ifapd; ed;dPu; epiyfspy; raNdhgw;wPupaq;fspd; ngUf;fk; Fwpj;j ftiy 
mz;ika Mz;Lfspy; mjpfupj;J tUfpwJ. ,Ug;gpDk; Nehapd; epfo;T> Neha;f;fhuzp 
kw;Wk; Gtpapay; guk;gy; Mfpait ngupJk; mwpag;gltpy;iy.   mj;Jld; ,J Fwpj;J xU 
rpy Ma;Tfs; kl;LNk ntspaplg;gl;Ls;sd. mjw;fhd fhuzk;> mg;gpuNjrq;fspd; ePu; 
%yq;fspy; fhzg;gLk; ,urhad kw;Wk; capupay; Nru;itfspd;> mNefkhf raNdh 
er;Rfspd;> xUq;fpize;j tpisthf ,Uf;ff;$Lk;. MfNt> ePu; %yq;fspy; mj;jifa 
raNdhgw;wPupaq;fis ,dq;fhZjy;> raNdh er;Rf;fis cUthf;Fk; 
raNdhgw;wPupaq;fis fz;fhzpg;gjw;Fupa Gjpa> tpiuthd> %yf;$w;W> capupurhad 
kw;Wk; capupay; kjpg;gPl;L cj;jpfis cUthf;Fk; ePz;lfhy  Fwpf;Nfhis mila 
cjTk;. vdNt> ehk; raNdh er;Rf;fis> mtw;wpd; ,Ug;ig mwpa cjTk; %yf;$w;W> 
capupurhad kw;Wk; capupay; kjpg;gPl;L cj;jpfspd; ngWkjpia mwptjw;fhd capupay; 
khrhf ,yf;F itj;Njhk;. ,r;nraw;jpl;lk; Kw;Wg;ngWtjw;fhd ,Wjpf;fl;lq;fspy; cs;sJ. 

kugZ ntspg;gLj;jy; gFg;gha;T: ,yq;ifapy; Neha;f;fhuzp mwpag;glhj ePz;lfhy  
rpWePuf Nehapy; (CKDu) jtwpa ,izg;ig ,dq;fhzy;. 

CKDu Nehahspfspd; kugZ ntspg;gLj;jy; gFg;gha;tpid jPu;khdpg;gjw;F Ma;Tfs; 
,d;Dk; nra;ag;gltpy;iy. vdNt ,e;j Kd;Ndhb Ma;tpd; %yk; NehAw;w kw;Wk; 
NehAwhj rpWePuf khjpupfspd; RNA ,id epfo;-Neu nghypkNu]; rq;fpypj;jhf;f epiu 
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(Real-Time Polymerase Chain Reaction array) ,idg; gad;gLj;jp Muha;tjd; %yk; njupT 
nra;j kugZf;fspd; (kUe;Jfs;> xenobiotics> R+oy; fhuzpfs;> xl;rpNaw;w mOj;jk;> ghu 
cNyhfq;fs;> ePupopT> Vidait) ntspg;gLj;jiy Muhayhk;. CKDu cld; njhlu;Gila 
kugZ ntspg;gLj;jy; ghq;fpid ,dq;fhZtjd; %yk; ,e;Neha; Vw;gLk; mghaj;Jld; 
njhlu;Gila fhuzpfisf; fz;lwpayhk;. 

gy kUe;J  vjpu;g;Gf; fhr Neha; (MDR-TB) 

kUe;J vjpu;g;gw;w fhr NehapYk;  mjpf ,wg;G tPjj;ijf; nfhz;l MDR-TB> kf;fspd; 
Rfhjhuj;jpw;F kpf Kf;fpakhd xU gpur;ridahFk;. vkJ Ma;tpypUe;J M. tuberculosis 
tiffspy; kugZ khw;wq;fisAk; mjD}lhf ,uz;L gpujhd kUe;Jfshd INrhdparpl;> 
upghk;gprpd; Mfpatw;Wf;F vjpu;g;igAk; xUq;Nf fz;lwpAk; Xu; cj;jpia cUthf;f 
Kbe;jJ. ,j;jpl;lk; 2012 mf;Nlhgupy; KOik ngw;wJld; 2013  mf;Nlhgupy; ,yq;ifapd; 
NIPO ,w;F fhg;Gupikf;fhd tpz;zg;gk; rku;g;gpf;fg;gl;lJ. 

fhr Neha; my;yhj ikf;Nfhgw;wPupaq;fs; (NTM) fz;lwptjw;fhd xU Jupj Kiw 

tiff;Fupajy;yhj ikf;Nfhgw;wPupak; Nehnajpu;g;Gr; rf;jp Fiwe;j kw;Wk; Vw;fdNt 
Rthrg;ig njhlu;ghd Nehiaf; nfhz;bUf;Fk; Nehahspfisg; ghjpf;Fk; xU nghJthd 
Neha;f;fpUkpahFk;. vkJ Ma;tpd; %yk; khu;Gr; rspapy;  ,Uf;ff; $ba nkJthf tsUk; 
kw;Wk; tpiuthf tsUk; fhr Neha; my;yhj ikf;Nfhgw;wPupaq;fis Neubahf 
gpupj;jwpaf;$ba Nkk;gLj;jg;gl;l %yf;$w;W kjpg;gPl;L Kiwnahd;W cUthf;fg;gl;lJ.  

fhrNehapd; guk;gy; Fwpj;j ehlshtpa %yf;$w;W Ma;Tf;fhd Xu; Nkk;gLj;jg;gl;l MIRU-

VNTR tifg;gLj;jy; Kiw  kw;Wk; Spoligotyping 

%yf;$w;W Kiwfspd; %yk; ikf;Nfhgw;wPupaq;fspd; tiffis ,dq;fhzy; fhr Nehapd;  
fz;fhzpg;G> fl;Lg;gLj;jy;> jLg;G vd;gdtw;Wf;F xU Kf;fpakhd fUtpahfpAs;sJ. 
jw;Nghija Ma;tpd; Nehf;fk;> fz;b kj;jpa khu;G itj;jpag;gpupTf;F tUfpd;w 
Nehahspfsplj;jpypUe;Jk; Nghfk;gu rpiwf;$lj;jpy; ,Uf;Fk; Nehahspfsplj;jpypUe;Jk; 
jdpg;gLj;jg;gl;l M. tuberculosis tiffis MIRU-VNTR tifg;gLj;jy; Kiw  kw;Wk; 
Spoligotyping ,dhy; milahsk; fhz;gjd; %yk; kf;fspilNa Neha; guTk; tpjj;ij 
Muha;tjhFk;. 

ngUk; gupkhzj;jpy; ];igupAyPdh tsu;g;G 

,j;jpl;lj;jpd; gpujhd Nehf;fk; kfhj;kh fhe;jp ikaj;jpd; xj;Jiog;Gld; ];igupAyPdh 
tsu;j;jiy kf;fs; kj;jpapy; gpugyg;gLj;JtjhFk;. ];igupAyPdh>  Fiwe;j 
cs;sPl;Lldhd> Ra-MjuT tu;j;jf  Kaw;rpf;Fg; gad;gLj;jg;glTs;sJ. jw;NghJ> 
,Ug;gpYs;s ];igupAyPdh tsu;g;Gfs; Ma;T$l epiyikapd; fPo;  Ngzg;gLtNjhL 
rpf;fdkhd khw;W ,urhadq;fisf; nfhz;L jahupf;fg;gl;l Gjpa tsu;g;G Clfj;jpy;> 
,ilg;gl;l gupkhzj;jpy;> jpwe;j njhl;bfspy; gr;ir tPl;L epiyikfspd; fPo;  
tsu;f;fg;gLfpd;wd. 

$l;L Ma;thsu;fs; 

1. fyhepjp N.V. re;jpuNrfud;> nfhOk;Gg; gy;fiyf;fofk; 
2. Nguhrpupau;  t. NjtNerk;> Nguhjidg; gy;fiyf;fofk; 
3. fyhepjp S.D.S.S. R+upagj;jpud> Nguhjidg;  gy;fiyf;fofk; 
4. fyhepjp D. nkjnfju> nghJ itj;jparhiy> fz;b 
5. fyhepjp L. Fzul;d> fpuhe;JUNfhl;Nl kUj;Jtkid 
6. fyhepjp T. mNgNrfu 
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7.2.1.1 ,yq;ifapy; ikf;Nuhrp];bid cUthf;ff;$ba tha;g;Gila   
raNdhgw;wPupaq;fisf; fz;lwpjy; 

R.P. tzpfJq;f kw;Wk; D.N. kfd-Mur;rp 

fy capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

ikf;Nuhrp];bd;fs;> rpy ,d raNdhgw;wPupa tiffshy; Njhw;Wtpf;fg;gLk; tisa 
mikg;Gila> n`g;lh-ngg;ill;> <uy; er;Rf;fs; MFk;. ikf;Nuhrp];bd;fs; Fbg;gjw;Fk; 
nghOJNghf;fpw;Fk; gad;gLj;jg;gLk; Nkw;gug;G ePupy; fhzg;gLjy; xU nghJ Rfhjhug; 
gpur;rpidahf cyfshtpa uPjpapy; mjpfupj;j ftdj;ij <u;j;J tUfpwJ. 

Fwpf;Nfhs;   

,e;j Ma;tpd; Fwpf;Nfhs; PCR gFg;gha;itg; gad;gLj;jp ikf;Nuhrp];bid  
cUthf;ff;$ba tha;g;Gs;s raNdhgw;wPupaq;fis ,dq;fhZjYk; gz;gwpjYk; MFk;. 

ngWNgWfs; 

kugZj; njhlnuhOq;ifg; gad;gLj;jp Kd;G ,dq;fhzg;gl;l 61 raNdhgw;wPupaq;fs; ,e;j 
Ma;Tf;Fg; gad;gLj;jg;gl;ld.  nkhj;j DNA G+kpd; (Boom‟s) Kiwiag; gad;gLj;jpg; 
gpupj;njLf;fg;gl;Lj; J}a;ikg;gLj;jg;gl;lJ. PCR> Kd;du; tpgupf;fg;gl;l gpiuku;fshd 
ikf;Nuhrp];bd; njhFg;Gg; ghijf;Fupa mcyA kugZtpd; xLf;fw;gFjpf;Fupa  (condensation 

domain) mcyA-Cd 1F/mcyA-Cd 1R kw;Wk; mcyE kugZtpd; mikNdh l;uhd;];gNu]; 
gFjpf;Fupa HEPF/HEPR Mfpatw;iwg; gad;gLj;jp Nkw;nfhs;sg;gl;lJ.  Nrhjpf;fg;gl;l 
raNdhgw;wPupaq;fspilNa> nga;uh Vup> fpnufup Vup> cy;fpw;wpa ePu;j;Njf;fk; 
Mfpatw;wpypUe;J ngwg;gl;l Microcystis aeruginosa> ehye;j ePu;j;Njf;fj;jpypUe;J ngwg;gl;l 
Limnothrix sp. vd;gd vjpu;ghu;f;fg;gl;l 300 bp kw;Wk; 472 bp PCR Jz;lq;fis KiwNa 
mcyA kw;Wk; mcyE kugZf;fspy; ,Ue;J tpistpj;jd. fpnufup VupapypUe;J Synechocystis 

sp. ck; kfgy];] nte;eP&w;WfspypUe;J Leptolyngbya sp. ck; vjpu;ghu;f;fg;gl;l  PCR 
Jz;lj;ij mcyA ,ypUe;J tpistpj;jd. NkYk;> ahytpypUe;J Leptolyngbya sp. 
vjpu;ghu;f;fg;gl;l  PCR Jz;lj;ij mcyE ,ypUe;J tpistpj;jJ. Nrhjpf;fg;gl;l Vida 
raNdhgw;wPupaq;fs; vjpu;ghu;j;j Jz;lq;fis ,U gpiuku;fspypUe;Jk; tpistpf;ftpy;iy. 
fpnufup Vup> nga;uh Vup> ehye;j ePu;j;Njf;fk;> cy;fpw;wpa ePu;j;Njf;fk;> kfgy];] 
nte;eP&w;Wfs;>  ahy Mfpatw;wpypUe;J ngwg;gl;l raNdhgw;wPupaq;fspy; ikf;Nuhrp];bd; 
njhFg;Gg; ghijf;Fupa mcyA cld;/my;yJ mcyE kugZ(fs;) ,Ue;jik  
ikf;Nuhrp];bidj; Njhw;Wtpg;gjw;fhd mtw;wpd; kugZ uPjpapyhd Mw;wiyf; fhl;LfpwJ. 
tpiuthdjhf ,Ug;gjhy;> ,e;j cj;jp ,yq;ifapd; ePu;j;Njf;fq;fspy; ,Uf;Fk; er;ir 
cUthf;Fk; Mw;wYila raNdhgw;wPupaq;fis Kd;$l;bNa ,dq;fhz cjTk;.   

crhj;Jiz  

1. Boom, R., Sol, C.J.A., Salimans, M.M., Jansen, C.L., Wertheim–van Dillen and van der 

Noordaa. Rapid and simple method for purification of nucleic acids. J.Clin.Microbiol. 1990, 

28(3), 495-503 

2. Jungblut, A.D. and Neilan, B.A. Molecular identification and evolution of the cyclic peptide 

hepatotoxins, microcystin and nodularin, synthetase genes in three orders of cyanobacteria. 

Arch.Microbiol. 2006, 185, 107-114 

3. Hisbergues, M., Christiansen, G., Rouhiainen, L., Sivonen, K. and Börner, T. PCR based 

identification of microcystin-producing genotypes of different cyanobacterial genera. Arch. 

Microbiol. 2003, 180, 402-410 
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7.2.1.2 raNdh er;Rf;fSk; Neha;f;fhuzp mwpag;glhj ePz;lfhy  
rpWePuf NehAk; (CKDu) 

H.M. ypadNf> D.N. kfd-Mur;rp 

fy capupay; nraw;jpl;lk;>  mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

raNdh er;Rf;fspy;> ikf;Nuhrp];bd;fSk; rpypd;Nuh];Ngnkhg;rpd;fSk; jhd; cynfq;Fk; 
cs;s ed;dPu; Vupfspy; fhzg;gLk; kdpj <uy; kw;Wk; rpWePufj;jpd; njhopw;ghl;ilg; 
ghjpf;Fk; gpujhd er;Rf;fshFk;.  

Fwpf;Nfhs;fs; 

,e;j Ma;tpd; Nehf;fq;fs; Cylindrospermopsis tiffisj; jdpg;gLj;jp  %y$w;W 
cj;jpfs; %yk; mtw;wpd; ,ay;Gfisj; jPu;khdpg;gJk; raNdh er;Rf;fs; CKDu ,w;F 
rhj;jpakhd Neha;f;fhuzpfsh vd;gijj; jPu;khdpg;gJk; MFk;.  

ngWNgWfs; 

ePz;lfhy rpWePuf Nehahspfs; (CKD)> Neha;f;fhuzp mwpag;glhj ePz;lfhy  rpWePuf 
Nehahspfs; (CKDu)> Nehaw;wtu;fs; vd 330 NguplkpUe;J Nfs;tpf;nfhj;J  xd;Wf;Fg; 
ngw;w gjpy;fs; Neha;/fhuzp ,ilj;njhlu;Gfisf; fz;lwptjw;fhf Muhag;gl;ld. 
xt;nthU fhuzpf;Fk; xt;nthU gpuptpdupilNaAk; nghUSila msT NtWghL 
fhzg;gl;lJ. CKDu NehahspfSld;> xUq;fpizj;j kw;iwa ,U gpuptpdiuAk; 
xg;gpLifapy; 12 fhuzpfspy; Fwpg;gplj;jf;f NtWghL fhzg;gl;lJ (p<0.05). 
ikf;Nuhrp];bidAk; (MC) rpypd;Nuh];Ngnkhg;rpidAk; (CYN) cUthf;Fk; 
raNdhgw;wPupaq;fs; CKDu> CKD kw;Wk; Nehaw;w egu;fspd; FbePu; khjpupfs; 135 ,Yk;> 
ePu;j;Njf;f khjpupfs; 38 ,Yk;  ,dq;fhzg;gl;ld. CKDu/CKD Nehahspfspd; 50 rpWePu; 
khjpupfs; PCR %yk; Nrhjpf;fg;gl;l NghJ xd;wpy; Chroococcidiopsis sp. vDk; 
raNdhgw;wPupak; fz;lwpag;gl;lJ. CKDu Nehahspfs; ePiug;ngWk; 10 ePu;j;Njf;f 
khjpupfspYk; 12 R+oy; khjpupfspYk; raNdhgw;wPupaq;fis ,dq;fhz;gjw;F PCR 
gad;gLj;jg;gl;lJ. NkYk; 6 ePu;j;Njf;f khjpupfspy; Cylindrospermopsis raciborskii I 
,dq;fhz PCR nra;ag;gl;lJ. njupT nra;ag;gl;l PCR tpisnghUl;fspd; njhlnuhOq;F 
jPu;khdpf;fg;gl;lJ.  JUtpy> kfhfe;juht> er;rJ}t kw;Wk; Etuntt 
ePu;j;Njf;fq;fspypUe;J Nrfupj;j 52 khjpupfspy; Cylindrospermopsis spp. cs;sjh vd;W 
mwpa cUttpay; mtjhdpg;Gfs; Nkw;nfhs;sg;gl;ld. MapDk; Phormidium, Merismopedia> 
Microcystis, Chroococcus, Oscillatoria spp kw;Wk; ,de;njupahj RUsp tbt Ez;zq;fpAk; 
kl;LNk mtjhdpf;fg;gl;ld. ,de;njupahj Ez;zq;fp raNdhgw;wPupakh vd mwptjw;fhf 
MW tsu;g;G khjpupfspypUe;J DNA gpupj;njLf;fg;gl;L 16s rDNA PCR nra;ag;gl;lJ. mjpy; 
fpilj;j 4 tpisnghUl;fspd; njhlnuhOq;F jPu;khdpf;fg;gl;lJ.  ,de;njupahj Ez;zq;fp 
Prochlorales vDk; gpupitr;Nru;e;j raNdhgw;wPupak; vd ,dq;fhzg;gl;lJ.  DNA 
njhlnuhOq;Ffs; 49 Genbank ,y; itg;Gr; nra;ag;gl;ld. ehw;gj;ije;J 16S rDNA 
njhlnuhOq;FfisAk;> ehd;F Cyt kugZj; njhlnuhOq;FfisAk; gad;gLj;jpf; $u;g;Gj; 
njhlu;igf; fhl;Lk; kutupg;glq;fs; ,uz;L mikf;fg;gl;ld. tsu;f;fg;glhj 
raNdhgw;wPupaq;fs; 24 mtw;wpd; 16S rDNA njhlnuhOq;fspd; mbg;gilapy; tUzk; 
tiu ghFgLj;jg;gl;Ls;sd. Cyt kugZf; $u;g;Gj; njhlu;gpd; gb ehd;F C. raciborskii 
tiffSk;  mtw;wpd; er;Rj;jd;ikapy; jq;fpapuhj tifapy;> Vw;fdnt  NCBI 
juTj;jsj;jpYs;s C. raciborskii  tifiag; ngupJk; (96-100%) xj;jpUf;fpd;wd. 
mEuhjGuj;jpy; cs;s 4 ePu;j;Njf;fq;fspy; vLj;j khjpupfspypUe;J CYN gpupj;njLf;fg;gl;Lg; 
gFg;gha;Tf;F cl;gLj;jg;gl;lJ.  mtw;wpy; [afq;ifiaj; jtpu;e;j kw;iwa %d;W 
khjpupfspypUe;Jk;> CYN ,w;Fupa itj;jpUf;Fk; Neukhd 7.5 epkplq;fs; ±1 ,y; cr;rpia 
(peak) je;jd. vdNt Etuntt> jprhntt> fyhntt Mfpatw;wpy; CYN ,Ug;gJ 
cWjpahfpwJ. 
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7.2.1.3 PCR-RFLP %yk; Rthrg;igf;Foha; cs;Nehf;fy; khjpupfspy; 
fhrNehay;yhj ikf;Nfhgw;wPupaq;fisf; fz;lwpjy; 

 

D.R tPuNrfu1, D.N. kfd-Mur;rp1, D. nkjnfju2 
 

1fy capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk; fz;b 
2Rthrg;gpupT> kj;jpa khu;G rpfpr;irg;gpupT> fz;b 

mwpKfk; 

kf;fspilNa mjpfupj;J tUk; fhrNehay;yhj ikf;Nfhgw;wPupaq;fspd; (NTM) njhw;W 
tPjk; Xu; jPtpu Rfhjhug; gpur;rpidahFk;. 

Fwpf;Nfhs;fs; 

,t;tha;tpd; Nehf;fk; PCR-RFLP I mbg;gilahff; nfhz;l xU Kiw %yk; Rthrg;igf; 
Foha; cs;Nehf;fy; khjpupfspy; cs;s ikf;Nfhgw;wPupaq;fis ,dq;fhz;gjhFk;. 

ngWNgWfs; 

tsu;g;gpy; Neu;kiwahd Nehahspfspy; PCR %yk; 12  tpiuthf tsUk; tiffSk; (~280-

320 bp), 15 nkJthf tsUk; tiffSk; (~200-220 bp),  10 Nehahspfspy; ,t;tpUtiffSk; 
xU Nehahspapy; ,uz;L tpiuthf tsUk; tiffSk; gpupj;jwpag;gl;ld. DNA 
njhlnuhOq;Fg; gFg;gha;T, M. intracellulare (n=3), M. phocaicum (n=7), M. tuberculosis rpf;fy; 
(n=13), Nocardia (n=2), M. smegmatis (n=1), Mycobacterium sp. (n=12) , Mfpatw;wpd; ,Ug;ig 
ntspg;gLj;jpaJ. ,dq;fhzg;gl;l Ez;zq;fpfs; midj;jpdJk; PCR tpisnghUl;fs; HaeIII 

tiuaiwg;gLj;jy; nehjpaj;jhy; rkpf;fg;gl;l  NghJk;  CfoI nehjpaj;jhy; M. phocaicum ,d; 
PCR tpisnghUs; kl;LNk rkpf;fg;gl;L, 80 bp, 230 bp msTila ,U DNA Jz;lq;fs; 
ngwg;gl;ld. ,jd; tpisthf MW Nehahspfs; M. tuberculosis njhFjpiaAk;> vOtu; M. 

tuberculosis, NTM ,uz;ilAk;, 21 Ngu; NTM ,idAk; nfhz;bUe;jik cWjpg;gLj;jg;gl;lJ. 
NkYk;> ,k;Kiw %yk; Nrhjpf;fg;gl;l 100 Rthrg;igf;Foha; cs;Nehf;fy; khjpupfspy;, 5 

NTM IAk;, 3 M. tuberculosis njhFjpiaAk;> 7 ,t;tpU tiffisAk;> 24 NtW 
Ez;zq;fpfisAk; nfhz;bUe;jd. NTM If;nfhz;bUe;j 12 Nehahspfspy; vz;ku; 
Jupjkhf tsu;tdtw;iwAk; vQ;rpa ehy;tu; nkJthf tsu;tdtw;iwAk; nfhz;bUe;jdu;. 
Nkk;gLj;jg;gl;l PCR-RFLP Kiw %yk; M. tuberculosis njhFjp gw;wPupaq;fspypUe;J NTM 
gw;wPupaq;fisAk; Nocardia fisAk; gpupj;jwpa Kbe;jJ. mj;Jld;  Nehahspfspy; 
Fwpg;gplj;jf;f tpfpjkhdtu;fs;> mjhtJ 13-14% MNdhu;> Rthrg;igf;Foha;f; 
fOTiffspy;  NTM If;nfhz;bUe;jdu;. 

 

crhj;Jiz 

1. Hong-xiu, W., Jun, Y., Min, H., Jing-hui, Y., Rong-liang, G., Ling-jie, J., Shu-

sheng, Y. and Yan-lin, Z. Nontuberculous mycobacteria: susceptibility pattern and 

prevalence rate in Shanghai from 2005 to 2008. Chin. Med. J. 2010, 184,184-7. 
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7.2.1.4  ,yq;ifapd; cyu;tyaj;ijr; Nru;e;j ePz;lfhy  rpWePuf 
Nehahspfspd; kugZ ntspg;gLj;Jif Fwpj;j Muk;g fl;lg; gFg;gha;T 

S. rae;J}ud;1> D.N. kfd-Mur;rp1> S.D.S.S. R+upagj;jpud2> T. mNgNrfu3> L. Fzul;d3 
1fy capupay; nraw;jpl;lk;>  mbg;gilf; fw;iffs; epWtfk;> fz;b  

2%yf;$w;W capupay; kw;Wk; capu;j;njhopy;El;gtpay; gpupT> Nguhjidg;  gy;fiyf;fofk;> 
3fpuhe;JUNfhl;Nl kUj;Jtkid 

mwpKfk; 

,yq;ifapd; cyu;tyaj;jpy; mjpfupj;Jf; fhzg;gLfpd;w ePz;lfhy  rpWePuf Neha;fspy; 
ngUk;ghyhdit Neha;f;fhuzp mwpag;glhjit. vdpDk;> Neha;f;fhuzpfs; R+oYld; 
njhlu;Gilait vd ek;gg;gLfpwJ. Gwr;R+ow; fhuzpfs; kugZf;fspd;  
ntspg;gLj;Jifiaf; fl;Lg;gLj;jf; $Lk;. vdNt kugZ ntspg;gLj;Jifapd; khw;wq;fs; 
mtw;iwj; J}z;Lk; Gwr;R+ow; fhuzpfisr; Rl;bf; fhl;lf;$Lk;. 

Fwpf;Nfhs;fs; 

,yq;ifapd; cyu;tyaj;jpy;> ePz;lfhy  rpWePuf Nehahspfspy; kUe;J mDNrgk; 
(CYP2D6)> ePupopTk; ,jaf; FUjpf;fyd; NehAk; (IGFBP1, IGFBP3)> xl;rpNaw;w mOj;jk; 
(G6PD)> rpWePufr; Nrjk; (FN1) Mfpatw;NwhL njhlu;ghd kugZf;fs; ntspg;gLj;jg;gLk; 
tpjj;ij Muha;jy;.  

ngWNgWfs; 

fpuhe;JUNfhl;Nl khtl;l kUj;Jtkidapd; rpWePuf rpfpr;irg;gpupTf;F tUk; ePz;lfhy 
rpWePuf NehahspfsplkpUe;J FUjp khjpupfSk; r%ff; Fbtpgutpay; juTfSk; 
ngwg;gl;ld. CKDu cs;s 10 NehahspfSk;> Kd;dNu ePupopT cld;/my;yJ cau; 
FUjpaKf;fk; fz;lwpag;gl;l ePz;lfhy  rpWePuf Nehahspfs; ehy;tUk; RfNjfpfs; 
%tUk; ,t;tha;tpy; fUj;jpy; nfhs;sg;gl;ldu;. FUjpapypUe;J RNA gpupj;njLf;fg;gl;L 
Kjy;-,io cDNA njhFf;fg;gl;lJ. NkNy Fwpg;gpl;l kugZf;fSf;F> RT-PCR Kd;-
tbtikf;fg;gl;l ePu;g;gFg;G Mapfis (probes) gad;gLj;jp Nkw;nfhs;sg;gl;lJ. 
RfNjfpfspd; ruhrup EioT tl;lk; (CT)> 2-ΔCT iag; gad;gLj;jp klq;F khw;wq;fisf; 
fzpg;gjw;fhd mbf;Nfhlhfg; gad;gLj;jg;gl;lJ. Muhag;gl;l kugZf;fspy;> IGFBP3, 

CYP2D6 Mfpatw;wpd; ntspg;gLj;Jiffs; Neha;f;fhuzpAld; njhlu;igf; fhl;bd (KiwNa 

p<0.05, p<0.1). mit CKD Nehahspfspy; CKDu Nehahspfis tplf; Fiwthff; 
fhzg;gl;lNjhL RfNjfpfspy; NkYk; Fiwthff; fhzg;gl;ld. IGFBP1 ntspg;gLj;Jif> 
ePupopT Neha; tuyhW (p<0.05), Nehapd; fl;lk; (p<0.1) Mfpatw;Wld; Neuhd 
njhlu;igf;fhl;Lifapy; IGFBP3 ntspg;gLj;Jif me;Nehapd; fl;lj;Jld; vjpuhd 
njhlu;igf; fhl;baJ (p<0.05). Muk;g fl;lg; gFg;gha;tpy; mtjhdpf;fg;gl;l Vida 
kugZf;fs; Muhag;gl;l fhuzpfSld; Gs;sptpgutpay; uPjpapy; nghUSila  njhlu;igf; 
fhl;ltpy;iy. 
 
kdpjts mgptpUj;jp 
 
fyhepjp> MPhil kw;Wk; tpQ;Qhd KJkhzpg; gl;lq;fSf;Fg; gjpT nra;Njhu; 
 

1. R.P. tzpfJq;f (IFS)> fyhepjp> nfhOk;Gg; gy;fiyf;fofk;. 
jiyg;G: 16S rRNA kugZf;fisg; gad;gLj;jp ,dq;fhzYk; gz;gwpjYk; 
%yf;$w;W Fwpfhl;bfspd; %yk; er;ir cUthf;Fk; raNdhgw;wPupaq;fisf; 
fz;lwpjYk; 

2. H.M. ypadNf (IFS)> fyhepjp> nfhOk;Gg; gy;fiyf;fofk;. 
jiyg;G: ,yq;ifapd; cyu; tyaj;jpy; rpypz;l;Nuh];Ngnkhg;rp];> 
rpypz;l;Nuh];Ngnkhg;rpd; kw;Wk; rhj;jpakhd er;R cUthf;fpfs; Mfpatw;iw 
,dq;fhzYk; %yf;$w;W gz;gwpjYk;. 

3. D.K. tPuNrfu (IFS), M. Phil, Nguhjidg; gy;fiyf;fof kUj;Jt gPlk;. 
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jiyg;G: %d;W NtWgl;l Fbj;njhifg;  gpupTfspy; fhr Nehapd; guTif Fwpj;j 
Fbj;njhif  mbg;gilapyhd %yf;$w;W Ma;Tf;fhd Xu; Nkk;gLj;jg;gl;l MIRU-

VNTR tifg;gLj;jy; Kiw  kw;Wk; Spoligotyping. 
4. S. rae;J}ud; (NRC), M.Phil, gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; 

gy;fiyf;fofk;. 
jiyg;G: ,yq;ifapy; Neha;f;fhuzp mwpag;glhj ePz;lfhy  rpWePuf Nehahspfspd;    
Nehapd; fhuzj;ijj; jPu;khdpg;gjw;fhd Fwpfhl;bahf kdpj kugZ ntspg;gLj;Jif  
gFg;gha;TT.  

5. fPu;j;jpul;d (IFS) M. Phil> gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; 
gy;fiyf;fofk;. 
jiyg;G: fhrNehay;yhj ikf;Nfhgw;wPupaq;fspd; (NTM) %yf;$w;W ,dq;fhzYk; 
kUe;JfSf;Ff; fl;Lg;gLk; jd;ikAk;. 

 

KOik ngw;w Ma;Tf;fl;Liufs; 

D.M.D.P.K. gz;lhu (njhz;lu; Ma;T cjtpahsu;)  

jiyg;G  Mycobacterium truberculosis ,y; WISE kugZitf;fz;lwpjy;> 2013, Nguhjidg; 
gy;fiyf;fofk;.  

 

gapw;rp ngWk; gl;lf;fy;tp khztu;fs; 

 

1. Y. jd;rPy;> Nguhjidg; gy;fiyf;fofk;>  xU khjk; (KO Neuk;/gFjp Neuk;) 
2. C. rkutpf;fpuk> Nguhjidg; gy;fiyf;fofk;>  xU khjk; (KO Neuk;/gFjp Neuk;) 
 

jd;dhu;tj; njhz;lu;fs; 

 

1. N. ngNuuh> vl;L khjq;fs; (KO Neuk;) 
2. C. uh[gf;r> ehd;F khjq;fs; (KO Neuk;) 
3. S. fq;nfhl> %d;W khjq;fs; (KO Neuk;) 
4. V. gz;lhu> ,uz;L khjq;fs; (KO Neuk;) 
5. S. kPffFk;Gu> xU khjk; (KO Neuk;) 
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7.2.2 czT tpQ;QhdKk; Nghrhf;Fk; 

nraw;jpl;lj; jiytu;: fyhepjp  Utpdp ypadNf (Nkyha;thsu;) 

nraw;jpl;l tptuzk; 

,r;nraw;jpl;lk;  rdtup 2011 ,y; nraw;ghLfis Muk;gpj;jJ. ,r;nraw;jpl;lj;jpd; Nehf;fk; 
,yq;ifapy; thOk; kf;fspd; Nghrhf;F epiyia cau;j;JtjhFk;. Ma;Tf;fw;iffs;> 
gy;NtW czTg;nghUs;fspd; juj;ij cWjpg;gLj;j Ma;Tfis Nkw;nfhs;stijAk;> 
cly; ,urhadj;jpy; gytpj czTj;jpl;lq;fspd;  tpisit Muha;tijAk;  
Nghrhf;fpw;Fk; cly;eyj;jpw;Fk; ,ilapYs;s njhlu;ig Muha;tijAk; cs;slf;Ffpd;wd. 
jw;NghJ ,yq;ifapy; njhw;w Kbahj Neha;fNs (NCDfs;) mjpf ,wg;ig 
Vw;gLj;Jfpd;wd. ,jaf;FUjpf;fyd; Neha;fs;> ePupopT Nghd;w gpujhd NCDfs; tho;f;if 
KiwAld; njhlu;Ggl;l fhuzpfshd jtwhd czTj;jpl;lk;> clw;gapw;rp ,d;ik 
Nghd;wtw;why;  Vw;gLfpd;wd. MfNt> ,e;Neha;fspd;  Muk;gj;ijj;   jLj;jy; Kf;fpak; 
vd;gNjhL ,yq;ifapd; czTg;gof;fk;> fyhrhu eilKiwfs; vd;gtw;Wf;F Vw;w 
czit mbg;gilahff; nfhz;l mZFKiw xd;iw ,dq;fhZjy; 
,d;wpaikahjjhFk;. ,e;j Nehf;fq;fSf;fhf>  khjpupg; gupNrhjid tpyq;fpd; nfhOg;G 
kw;Wk; FSf;NfhR mDNrgj;jpy; gjg;gLj;jg;gl;l nfsgP> thiog;G+  Mfpatw;iw 
cs;slf;fpa   ,uz;L Nrhjid czTj;jpl;lq;fspd;  tpisT Fwpj;J ,U NtW 
Ma;Tfs; Nkw;nfhs;sg;gl;ld. NkYk;> irt czT cz;Nghupd; Fly; MNuhf;fpaj;ij 
Nkk;gLj;jf; $ba GNuhgNahl;bf; Nrha; Nahf;fl; xd;W tpUj;jp nra;ag;gl;lJ. 
 
Ma;T epGzj;Jtk;:   Nguhrpupau; S.A. FyR+upa 
Ma;T cjtpahsu;:   nry;tp O.S. ngNuuh 
njhopy;El;g cjtpahsu;:  jpUkjp Iuhq;fdp Jk;Ngy 
xUq;Nf ciog;Nghu;:  fyhepjp [df; tpjhdhur;rp> Nguhjidg; gy;fiyf;fofk;. 
              fyhepjp gud [atu;jd> Nguhjidg; gy;fiyf;fofk;. 
 

gl;lg;gpd; khztu;fs; 
 

1. O.S. ngNuuh> Ma;T cjtpahsu;> czT kw;Wk; Nghrhf;fpy; M.Phil gl;lj;jpw;F 
gapYfpwhu;  
gl;lg;gpd; tptrha epWtfk;> Nguhjidg; gy;fiyf;fofk;. 
jiyg;G: tp];lhu; vypfspy; nfsgP  Nru;f;fg;gl;l Nrhjid  czTj;jpl;lq;fspd;  
jho; FUjpf; nfhy];l;Nuhy; kw;Wk;  jho; FUjpf; FSf;NfhR tpisT. 

2. H.K.S.N.S Fzuj;d> capu;j;njhopy;El;gtpay; KJ tpQ;Qhdkhzpg; gl;lj;jpw;Fg; 
gapYfpwhu;. gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk;. 

  
2013 Mk; Mz;by; gapw;wg;gl;l khztu;fs; 
 
njhz;lu; Ma;T cjtpahsu; - nry;tp e];upd; ruhg;jPd; (xU khjk;) 
 
 

,Wjpahz;L gl;lf;fPo; khztu;fspd; Nkw;ghu;it 
 

nry;tp gNghjh ntj;jrpq;f: ,Wjpahz;L khztu;> tptrha gPlk;> Nguhjidg; 
gy;fiyf;fofk; (MW khjq;fs;) 
nry;tp ruz;ah FzNrfuk;: ,Wjpahz;L khztu;> tptrha gPlk;> Nguhjidg; 
gy;fiyf;fofk; (MW khjq;fs;) 
nry;tp B.G.S. [auj;d: ,Wjpahz;L khztu;> tptrha gPlk;> Nguhjidg; gy;fiyf;fofk; 
(MW khjq;fs;) 
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7.2.2.1  tp];lhu; vypfspy;  (Rattus  norvegicus) gjg;gLj;jg;gl;l nfsgP  
(Vigna unguiculata L. Walp) Nru;f;fg;gl;l Nrhjid  

czTj;jpl;lq;fspd;  jho; FUjpf; nfhy];l;Nuhy; kw;Wk;  jho; FUjpf; 
FSf;NfhR tpisT 

O. ngNuuh1> P. ntj;jrpq;f2> B.C. [atu;jd2> J.K. tpjhdhur;rp2> R. ypadNf1 
 

1czT tpQ;Qhd nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 
2tpyq;F tpQ;Qhdg; gpupT> Nguhjidg; gy;fiyf;fofk; 

mwpKfk; 

jw;nghOJ kf;fspilNa  NCDfs; mjpfupj;Jf; fhzg;gLjy; xU cyfshtpa 
gpur;rpidahFk;. FUjp ePu;g;ghaj;jpYs;s nfhOg;Gf;fisAk;> FSf;NfhirAk; Fiwf;Fk; 
Mw;wYila gpujhd  nyfpA+k;fspy; nfsgPAk; xd;whFk;. rikj;jy; cztpd; Nghrhf;F 
kw;Wk; capupurhadg; gukhdq;fis khw;wKwr; nra;tjhy;> jhtug; Nghrizf;$Wfs; jtpu 
cztpd; tbtk;> rikj;jy;> gjg;gLj;Jk; nrad;Kiw Nghd;w NtW gy   fhuzpfSk; 
tpisitg; ghjpf;fpd;wd1. vdNt> ,t;tha;tpy; mtpj;j MI35  kw;Wk; gk;gha; gapu; 
tiffspdJk;> Kisj;j gk;gha; gapu; tifapdJk; jho; FUjpf; nfhy];l;Nuhy; kw;Wk;  
jho; FUjpf; FSf;NfhR tpisTfs;> mNj gapu; tiffisr;Nru;e;j gr;irf; nfsgPf;fSld; 
xg;gpl;L Muhag;gl;lJ.  
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Fwpf;Nfhs;fs; 
nghJthd Fwpf;Nfhs;fs; 

tp];lhu; vypfspy; gr;irahd kw;Wk; gjg;gLj;jg;gl;l nfsgP  Nru;f;fg;gl;l Nrhjid  
czTj;jpl;lq;fspd;  jho; FUjpf; nfhy];l;Nuhy; kw;Wk;  jho; FUjpf; FSf;NfhR 
tpisTfis Muha;jy;. 

tiuaWj;j Fwpf;Nfhs;fs; 

gr;irahd> rikj;j kw;Wk; Kisj;j nfsgP nghbfs; Nru;f;fg;gl;l Nrhjid czTj; 
jpl;lq;fis Cl;Ljy; fPo;tUtdtw;wpd; kPJ Vw;gLj;Jk; tpisit Muha;jy;: 
FUjpg;gha nfhOg;Gr;nrwpT  
FUjpg;gha FSf;Nfhrpd; nrwpT 
FUjpg;gha xl;rpNaw;w vjpu;g;Gj; jpwd; 
ngUq;Fly;thapypd; gw;wPupa vz;zpf;if> pH> jpzpT 
clypd; jpzpT> <uypd; jpzpT <uypd; nfhOg;gpd; jpzpT 

ngWNgWfs; 

 
ngWkhdq;fs; ruhrup ± epak tpyfy;fs;  MFk;. NtWgl;l kPtupGfisf; nfhz;l ruhrupfs; 

Fwpg;gplj;jf;f tpj;jpahrj;ijf; nfhz;Ls;sd (p<0.05). BOF=HFD + 20% gk;gha; nfsgP nghb> 

MIF=HFD + 20% MI 35 nfsgP nghb> WAF=HFD + 20% tUzp nfsgP nghb> DAF=HFD  + 20% 
jty nfsgP nghb> BBF=HFD + mtpj;j gk;gha; nfsgP nghb> BMF=HFD + mtpj;j MI35 nfsgP 
nghb> SBF=HFD + Kisj;j gk;gha; nfsgP nghb> HFD=HFD + Nfrpd; nghb 

 
cU 1: MW thu czT+l;lw; fhyj;jpd; Kbtpy; vypfspd; FUjpg; gha;nghUspd; nfhOg;G 
kw;Wk; FSf;Nfhrpd; nrwpTfs; 
 
FUjpg; gha;nghUspd; nkhj;jf; nfhy];l;Nuhy;> HDL-my;yhj nfhy];l;Nuhy;> 
Kf;fpspriul;Lfs; kw;Wk; FSf;Nfhrpd; nrwpTfs; WAF  Cl;lg;gl;l FOtpy; HFD 
Cl;lg;gl;l FOtpYk; Fwpg;gplj;jf;f msT (P < 0.05) Fiwthff; fhzg;gl;lJ. mj;Jld; 
WAF Cl;lg;gl;l FOtpy; xl;rpNaw;w vjpupr;nraw;ghL Fwpg;gplj;jf;f msT 
mjpfkhff;fhzg;gl;lJ.  
FUjpg; gha;nghUspd; LDL nfhy];l;Nuhy; kl;lk; BOF, MIF, BBF kw;Wk; BMF 
czTj;jpl;lq;fs; Cl;lg;gl;l FOf;fspy; HFD Cl;lg;gl;l FOtpYk; Fwpg;gplj;jf;f msT 
(P < 0.05) Fiwthff; fhzg;gl;lJ. FUjpg; gha;nghUspd; nfhOg;G kw;Wk; FSf;Nfhrpd; 
nrwpTfspy;> gr;irahd kw;Wk; gjg;gLj;jg;gl;l nfsgP  Nru;f;fg;gl;l  czTj;jpl;lq;fs; 
Cl;lg;gl;l FOf;fspilNa Fwpg;gplj;jf;f msT NtWghL fhzg;gltpy;iy. 
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7.2.2.2 nfhy];l;Nuhy; Cl;lg;gl;l vypfspy; thiog;G+ Nru;f;fg;gl;l 
Nrhjid  czTj;jpl;lq;fspd;  jho; FUjpf; nfhy];l;Nuhy; kw;Wk;  

jho; FUjpf; FSf;NfhR Mw;wiy Muha;jy; 
 

S. FzNrfuk;1> J.K. tpjhdhur;rp2> O. ngNuuh1> B.C. [atu;jd2> R. ypadNf1 
1czT tpQ;Qhd nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

2tpyq;F tpQ;Qhdg; gpupT> Nguhjidg; gy;fiyf;fofk; 

mwpKfk; 

thioj; jhtuj;jpd; (kpA+rh mfpA+kpNdl; nfhyh) G+> ,yq;if> kNyrpah> ,e;NjhNdrpah> 
gpypg;igd;]; Nghd;w gy Mrpa ehLfspy; kuf;fwpahf Efug;gLfpwJ. ,yq;ifapy; Mz;L 
NjhWk; 32 kpy;ypaDf;Fk; Nkw;gl;l thiof;Fiyfs; cw;gj;jp nra;ag;gLfpd;wd (njhif 
kjpg;Gg; Gs;sptpguj; jpizf;fsk;> 1998> tptrhag; Gs;sptpguk;> ,yq;if). thiog;G+ 
,yq;ifapd; rikay; tiffspy; gpugykhd czthFk;. mJ fwpahfTk;> mtpj;j my;yJ 
nghupj;j tiwahfTk; Nrhw;WlDk; NfhJikg; ghZlDk; cz;zg;gLfpwJ. thiog;G+tpd; 
ehu;g;nghUs; cs;slf;fk; kw;Wk; mikg;G Fwpj;j juTfs; ,y;yhj NghJk; mJ nghJthf 
xU tskhd ehu;g;nghUs; %ykhff; fUjg;gLfpwJ1. kuf;fwpfspd; czT ehu;> FUjpf; 
nfhOg;G GwTUit Nkk;gLj;Jjy;> FUjp mKf;fj;ijj; jho;j;Jjy;> mow;rpf; fhl;bfisf; 
Fiwj;jy; Mfpatw;wpd; %yk; ,jaf;FUjpf;fyd; Neha;fspypUe;J ghJfhf;f cjTfpwJ. 
xl;rpNaw;w vjpu;g;Gj; jd;ikAila czTf;$Wfs; LDL nfhy];l;Nuhypd; xl;rpNaw;wr; 
Nrjj;ij epNuhjpg;gjd; %yk; ,jaf; FUjpf;fyd; Neha;fisj; jLf;ff;$Lk;. Kd;ida 
Ma;T xd;wpy;> thiog;G+tpd;  gpupj;njLg;Gfs; $ba xl;rpNaw;w vjpu;g;Gj;jpwidf; 
fhl;baNjhL thioapd; mw;fNfhy; gpupj;njLg;Gfs;> mjpfupj;j jho;j;jpa  FShlhjNahd; 
(GSH) cs;slf;fj;jhy; ntspf;fhl;lg;gLk; tifapy; xl;rpNaw;w vjpu;g;G Mw;wiyf; 
nfhz;bUe;jd. ,f;fz;lwpjy;fs; gOf;fhj thioapd; gpupj;njLg;Gfs; gOj;jjpYk; $ba 
xl;rpNaw;w vjpu;g;G Mw;wiyf; nfhz;bUg;gij czu;j;Jfpd;wd. jw;Nghija Ma;T> 
vypfspd; nfhOg;G kw;Wk; FSf;NfhR mDNrgj;jpYk; xl;rpNaw;w vjpu;g;G Mw;wypYk; 
thiog;G+ Nru;f;fg;gl;l Nrhjid cztpd; jhf;fj;ij Muha;tij Nehf;fhff; nfhz;L 
Nkw;nfhs;sg;gl;lJ. 

Fwpf;Nfhs;fs; 
nghJthd Fwpf;Nfhs;fs;fs; 
thiog;G+ Nru;f;fg;gl;l Nrhjid cztpd; MNuhf;fpa ew;gyd;fis Muha;jy;. 

tiuaWj;j Fwpf;Nfhs;fs; 
fPo;tUtdtw;wpd; kPJ thiog;G+ Nru;f;fg;gl;l Nrhjid cztpd; jhf;fj;ij Muha;jy;. 

 FUjpg; gha;nghUspd; nfhy];l;Nuhy; (nkhj;jf; nfhy];l;Nuhy;> HDL nfhy];l;Nuhy;> 
LDL nfhy];l;Nuhy;) kw;Wk; Kf;fpsprNuhy; kl;lk;. 

 FUjpg; gha;nghUspd; FSf;NfhR nrwpT. 
 FUjpg; gha;nghUspd; xl;rpNaw;w vjpu;g;G Mw;wy;. 
 ngUq;Fly;thapypd; Ez;Zapu;fspd; Nru;f;if. 
 <uypd; epiw> clypd; epiw> ngUq;Fly;thapypd; epiw kw;Wk; rpWePuff; nfhOg;Gr; 

Rl;b 
 

ngWNgWfs; 

,Wjp cly; epiw> 5% nfhy];l;Nuhy; + 21% thiog;G+g; nghbapy;>  5% nfhy];l;Nuhy; 
cztpYk; Fwpg;gplj;jf;f msT (P < 0.05) Fiwthff; fhzg;gl;lJ. mj;Jld; mJ 
fl;Lg;ghl;L cztpypUe;J Fwpg;gpljf;f msT NtWgltpy;iy. kyj;jpd; epiw> 5% 
nfhy];l;Nuhy;+ 21% thiog;G+g; nghbapy; kw;iwa ,U FOf;fis tpl Fwpg;gplj;jf;f 
msT (P < 0.05) mjpfkhff; fhzg;gl;lJ. 

FUjpg;gha nkhj;jf; nfhy];l;Nuhy; > HDL my;yhj nfhy];l;Nuhy;> FSf;NfhR kw;Wk; 
GOT vd;gd thiog;G+ czT Cl;lg;gl;l vypfspy; 5% nfhy];l;Nuhy; czT (CD) 
Cl;lg;gl;l FOit tplf; Fwpg;gplj;jf;f msT Fiwthff; fhzg;gl;ld. thiog;G+ 
Cl;lg;gl;l vypfspy; cau; nfhy];l;Nuhy; czT (HCD) Cl;lg;gl;l FOit tpl 



283 

 

Fiwe;j FUjpg;ghaf; nfhOg;G kw;Wk; FSf;NfhR kl;lq;fSk;> $ba ky epiw> 
yf;NlhgrpyRfs; kw;Wk; gpgpNlhgw;wPupaq;fSk; fhzg;gl;ld. thiog;G+ Cl;lg;gl;l vypfspy; 
Fiwthff; fhzg;gl;l FUjpg;gha GOT kl;lk;> cau; nfhy];l;Nuhy; cztpdhy; 
J}z;lg;gl;l xl;rpNaw;w mOj;jk; Fiwtile;jijf; fhl;LfpwJ. MapDk;> ,k;Kd;W 
FOf;fspilNa FUjpg; gha;nghUspd; xl;rpNaw;w vjpu;g;G nraw;ghl;by; NtWghL 
fhzg;gltpy;iy. thiog;G+ Nru;f;fg;gl;l Nrhjid czT tp];lhu; vypfspd; FUjpg;ghaf; 
nfhOg;G kw;Wk; FSf;NfhR kl;lq;fisAk; ngUq;Fly; thapypd; Ez;zq;fpfisAk; 
fl;Lg;gLj;jpaJ.  

ml;ltiz 1. gupNrhjidapd; ,Wjpapy; vypfspd; FUjpg;gha nkhj;jf; nfhy];l;Nuhy;> 

cau; mlu;j;jp-ypg;NghGuj-nfhy];l;Nuhy; (HDL nfhy];l;Nuhy;)> HDL my;yhj 
nfhy];l;Nuhy;> kw;Wk; FSf;Nfhrpd; nrwpT (mmol/L)> GOT (ΔA/epkplk;) kw;Wk; xl;rpNaw;w 
vjpu;g;G nraw;ghL (AOA μmol/L). 

 C 5% CD 5% CD+B 

nkhj;jf; nfhy];l;Nuhy; 1.1604 ± 0.28 b 1.6787 ± 0.20 a 1.3235 ± 0.09 b 

HDL nfhy];l;Nuhy; 0.6850 ± 0.18 a 0.4851 ± 0.02 b 0.4910 ± 0.07 b 

HDL my;yhj nfhy];l;Nuhy; 0.4754 ± 0.26c 1.1935 ± 0.18 a 0.8320± 0.10 b 

FSf;NfhR 3.3626 ± 1.01 a 3.5352 ± 1.40 a 2.9473 ± 0.31 b 

GOT 1.0784± 0.31 b 6.4024±3.988 a 0.7486 ± 0.42 b 

xl;rpNaw;w vjpu;g;G nraw;ghL 600.313±78.619a 437.413± 8.010a 513.908 ± 91.388a 

 

 

 

 

cU 2. ehd;F thuq;fs; Nrhjid czT Cl;lg;gl;l vypfspd; ngUq;Fly;thapy; 
gw;wPupaq;fspd; njhif [kl10 cfu/ml] 

crhj;Jiz 

1. Wickramarachchi, K.S., Ranamukhaarachchi S.L. Preservation of Fiber-Rich Banana 

Blossom as a Dehydrated Vegetable. Science Asia. 2005, 31, 265-271. 
 

 

7.2.2.3 GNuhgNahl;bf; Nrha; Nahf;fl;il cUthf;Fjy; 
 

B.G.S. [auj;d1> H.K.N.S. Fzuj;d1> B.C. [atu;jd2> J.K. tpjhdhur;rp2>  
G. nrndtpuj;d1> R. ypadNf1  

 
1czT tpQ;Qhd nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

2tpyq;F tpQ;Qhdg; gpupT> Nguhjidg; gy;fiyf;fofk; 

mwpKfk; 

gRk; ghypd; khw;wPLfSf;fhd Nfs;tp> xt;thik> jhtu khw;wPLfSf;fhd tpUg;gk;> 
yf;NlhR rfpahik> gRk; ghypd; mjpf tpiyAk; gw;whf;FiwAk; Nghd;w gpur;rpidfshy; 
mjpfupj;J tUfpwJ. NkYk;> jw;fhyj;J Efu;Nthu; gRk;ghypD}lhf fisnfhy;ypfs;> gPil 
ehrpdpfs;> ilnahf;rpd;fs; Nghd;w jPq;F tpistpf;ff;$ba cl;nfhs;sg;gLjy; Fwpj;Jg; 

க ோலிக ோம் லக்க ோ சிலசு ம ோத்த  ோற்றின்றி 
வோழ்வன 

 ி ிக ோ ற்றரீியங் ள்   
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ngupJk; ftiy nfhz;Ls;sdu;. NkYk;> gy;NtW rka fyhrhu tof;fq;fspd;gb Gujk; 
epiwe;j tpyq;F czTfs; tpyf;fg;gl;Ls;sd. mjdhy;> jhtug; Gujq;fspypUe;J 
ngwg;gLk; khw;wPLfs; Fwpj;j Mu;tk; mjpfupj;J tUfpwJ. jhtug;Guj %yq;fspilNa> 
Nrha; Gujk; Vidatw;iw tpl Nkyhdjhff; fUjg;gLfpwJ. Nrhahg;ghy; gRk;ghYf;F 
khw;wPlhf miktNjhL mstw;w MNuhf;fpa eyd;fisAk; nfhz;Ls;sJ. Nrha; Nahf;fl; 
cau; Nghrizg; ngWkhdk;> Fiwe;j cw;gj;jpr;nryT> Nkk;gl;l Rit vd;gtw;iwf; 
nfhz;bUg;gjhy;> Nrhahg; ghypd; yf;bf; nehjpj;jy; %yk; Nrha; Nahf;fl; jahupj;jy; 
gaDilaJ. Nrhahg;ghy; rpy yf;NlhgrpyR kw;Wk; gpgpNlhgw;wPupahf;fSf;F ey;y 
mbg;nghUs; vd Ma;Tfs; fhl;bAs;sd. ,t;tha;Tr; nraw;jpl;lj;jpd; Nehf;fk; Kw;wpYk; 
jhtug; nghUshyhd xU GNuhgNahl;bf; Nrha; Nahf;fl;il cUthf;FtjhFk;. 

Fwpf;Nfhs;fs; 

nghJthd Fwpf;Nfhs; 

Kw;wpYk; jhtug; nghUshyhd GNuhgNahl;bf; Nrha; Nahf;fl;il cUthf;Fjy;. 

tiuaWj;j Fwpf;Nfhs;fs; 

 gpgpNlhgw;wPupah kw;Wk; yf;NlhgrpyRfis GNuhgNahl;bf;]; Mff; nfhz;l 
GNuhgNahl;bf; Nrha; Nahf;fl;il cUthf;Fjy;. 

 n[ybDf;F khw;wPlhf jhtuj;ij mbg;gilahff; nfhz;l epiyg;gLj;jp xd;iwg; 
gad;gLj;Jtjw;fhd rhj;jpaj;ij Muha;jy;.  

  

ngWNgWfs; 

Vfhu; Vfhu; epiyg;gLj;jpAld; $ba Nrhahg;ghy; 100% jhtug; nghUshyhd Nahf;fl;ilj; 
jahupf;fg; gad;gLj;jg; glyhk;. GyDzu;T Ma;Tfspd;gb> Nrha; Nahf;fl;Lf;F 
GnuhgNahl;bf; gpgpNlhgw;wPupahf;fisr; Nru;j;jy; tpisnghUspd; juj;ij Nkk;gLj;jf;$Lk;. 
gupe;Jiuf;fg;gl;l GNuhgNahl;bf; nrwpT kl;lkhd 10

6 Kjy; 10
7
/10

8 ,w;F Nky; tiuahd 
gpgpNlhgw;wPupahf;fis Nrha; Nahf;fl;by; mila Kbtjhy; Nrha; Nahf;fl;Lfis 
GNuhgNahl;bf; fhtp czTfshfg; gad;gLj;jyhk;. nkhj;j capUs;s yf;bf; mkpy 
gw;wPupaq;fs; kw;Wk;  gpgpNlhgw;wPupaq;fspd; vz;zpf;if cw;gj;jpj; jpfjpapypUe;J 7 ehl;fs; 
Nrkpj;j gpd; cr;rkhff; fhzg;gl;lNjhL gRk; ghy; Nahf;fl;bd; capUs;s GNuhgNahl;bf; 
vz;zpf;ifia tpl Fwpg;gplj;jf;f msT mjpfkhff; fhzg;gl;lJ. 

 
   
crhj;Jiz 

1. Osman, M.M.D., Razig, K.A.A. Quality attributes of soy yogurt during storage period. 

Pakistan Journal of Nutrition, 2010, 11, 1088-1093. 

 

 

 

 

 

 

 

 

Nrkpg;G Neuk; 
(ehl;fs;) 

nkhj;j yf;bf; mkpy gw;wPupaq;fs; 
(cfu/mL) 

gpgpNlhgw;wPupaq;fs; 
(cfu/mL) 

1 8.63
b
 8.47

b
 

7 8.85
a
 8.87

a
 

14 8.66
b
 8.60

b
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7.2.3 njhopw;gL czT cw;gj;jpg;nghUs; cUthf;fk; 

nraw;jpl;lj; jiytu;: fyhepjp  tpJuq;fh itRe;ju (Nkyha;thsu;) 

nraw;jpl;l tptuzk; 

njhopw;gL czT Fwpj;j Ma;Tr;nraw;jpl;lk; 2013 Vg;uy; Muk;gkhdJ. ,r;nraw;jpl;lk; 
,yq;ifapd; Efu;Nthupd; MNuhf;fpak; kw;Wk; ey;tho;Tf;Fg; gad;gLk;  njhopw;gL 
czTfis ,dq;fz;L tpUj;jp nra;tjpy; ftdQ; nrYj;JfpwJ. njhopw;gL czT 
vd;gJ czit cz;gjhy; G+u;j;jp nra;a vjpu;ghu;f;fg;gLk; mbg;gilg;  Nghrizj;  
NjitfSf;F mg;ghy; MNuhf;fpaj;ij Nkk;gLj;jy; Neha;j;jLg;G Mfpa njhopw;ghLfisf; 
nfhz;bUf;ff; $ba czTg;nghUs; vd tiuaWf;fg;gl;Ls;sJ. vy;yh 
czTg;nghUs;fSk; tsu;r;rpiag; NgZtjw;Fk; ,d;wpaikahj njhopw;ghLfSf;Fk; 
Njitahd NghriziaAk; rf;jpiaAk; NtWgl;l msTfspy; toq;Ftjhy; mit 
midj;Jk; njhopw;gL czthff; fUjg;glf; $Lk;. vdpDk; Neha;f;fhd rhj;jpaj;ijf; 
Fiwg;gjhf my;yJ MNuhf;fpaj;ij Nkk;gLj;Jtjhff; fUjg;gLtjhy; njhopw;gL 
czTfs; ,g;gz;Gfspy; NtWgLfpd;wd. 
,t;tha;Tr; nraw;jpl;lj;jpd;  Kjd;ikahd Nehf;fk; cs;Shu; czTfspy; Vw;fdNt 
fhzg;gLfpd;w cs;Shu; kf;fspd; Neha;fisj; jLg;gjw;F ,d;wpaikahjjhff; $ba 
,dq;fhz;gjhFk;. czT cl;nfhs;sYlDk; czTg; gof;ftof;fq;fSlDk; njspthd 
njhlu;igf;nfhz;l Nehahd ePupopitj; jLf;f my;yJ  fl;Lg;gLj;jf;$ba njhopw;gL 
czTf;F tpNrl Kf;fpaj;Jtk; mspf;fg;gl;Ls;sJ. 
 
,yq;ifapYs;s ,iy kuf;fwpfspdJk; G+z;LfspdJk; xl;rpNaw;w vjpu;g;G Mw;wy; Fwpj;j 
gFg;gha;T 

xl;rpNaw;w mOj;jk; Gw;WNeha;> ,jaf;FUjpf;fyd; Neha; kw;Wk; ePupopT Nghd;w gy 
Neha;fspd; %yfhuzp vd mwpag;gl;Ls;sJ. vdNt> ,e;Neha;fspd; epfo;itAk;> 
J}z;LjiyAk; jLf;f ty;y gupfhukhf xl;rpNaw;w vjpupfs; nkhopag;gl;Ls;sd. 
,yq;ifapy; tof;fkhd cztpd; xU gFjpahf my;yJ kUj;Jt Nehf;fq;fSf;fhf gy 
re;jjpfshf cl;nfhs;sg;gLk;  nfhf;fpdpah fpuhz;b]; (Nfhitf;fha;)> Nfh];l]; 
];gPrpNahr]; (Nfh\;lk;)> [pk;Ndkh rpy;Nt];l;Nu (rpWFwpQ;rh) Nghd;w ,iy kuf;fwpfs; 
kw;Wk; %ypiffspd; xl;rpNaw;w vjpu;g;G Mw;wiy ,dq;fhz;gjw;fhf Ma;T 
Nkw;nfhs;sg;gl;lJ. ,e;Nehf;fj;jpw;fhf xl;rprd; %ypf mfj;JwpQ;ry; nfhs;ssT (Oxygen 

Radical Absorbance Capacity - ORAC) mstPl;LKiw cUthf;fg;gl;lJ. ,e;j mstPl;LKiw 
gpupj;njLg;Gfspd; xl;rpNaw;w vjpu;g;Gj; jpwid tpw;wkpd; E ,id xj;j Nru;itahd 
l;Nuhnyhf;]; rktYf;fspy; (Trolox Equivalents/TE) njuptpg;gNjhL 2,2'-azobis(2-

amidinopropane) dihydrochloride (AAPH) ,id %ypfg; gpwg;ghf;fpahfg; gad;gLj;JfpwJ. 
ORAC mstPl;LKiwahdJ fl;likg;G uPjpapy; czu;jpwidf; nfhz;bUg;gNjhL 
jahupf;fg;gl;l gpupj;njLg;Gfspy; cs;s xl;rpNaw;w vjpupr; Nru;itfspd; msTld; Nkyhd 
,ilj;njhlu;igAk; nfhz;bUf;fpwJ. ,t;tha;tpD}lhf njupT nra;ag;gl jhtuq;fspd; 
xl;rpNaw;w vjpu;g;Gg; gz;Gfis rPuhd Kiwapy; jPu;khdpg;gjd; %yk; tpQ;Qhdg; 
ngWkjpiar; Nru;f;f Kbe;jJ. 
 
xl;rpNaw;w vjpu;g;Gg; gz;igf; nfhz;l nehjpj;j njhopw;gL czT 

nehjpj;j czTfs; mtw;iw cz;gjhy; Vw;gLk; ed;ikfs; Fwpj;j tpQ;Qhdr; rhd;Wfs; 
,Ue;j NghjpYk; ,yq;ifapd; tof;fkhd czT tiffspy; ,lk;ngWtjpy;iy. tPLfspy; 
vspjhfj; jahupf;ff;$ba nehjpj;j NjePu; Fwpj;J Ma;nthd;W Nkw;nfhs;sg;gl;lJ. 
,j;NjePu; xl;rpNaw;w vjpu;g;Gj; jpwidf; nfhz;bUg;gjhfg; gpugykhf mwpag;gl;l rPdf; 
fUe;NjapiyapypUe;J nghJthfj; jahupf;fg;gLfpwJ. vdpDk; xg;gpLifapy; rPdf; 
fUe;Njapiyiag; ngw;Wf;nfhs;tJ fbdk; vd;gNjhL ,yq;ifapd; fUe;Njapiyiag; 
ngw;Wf;nfhs;tJ xg;gPl;lstpy; vspJ. ,t;thwhf> ,yq;ifapd; fUe;Njapiyiag; 
gad;gLj;jpj; jahupf;fg;gl;l nehjpj;j NjePupd; xl;rpNaw;w vjpu;g;Gg; gz;Gfs; 
njspTgLj;jg;gl;L ORAC mstPl;LKiw %yk; msf;fg;gl;ld. 
 

jd;dhu;tj; njhz;lu;fs;:   nry;tp M.I. tl;ltd (PGIA) (nrg;nlk;gu; 2013 Kjy; 6  
khjq;fSf;F) 

             nry;tp N.N. [atu;jd (PGIA) (etk;gu; 2013 Kjy; 6  
khjq;fSf;F) 
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7.2.3.1 ,yq;ifapd; ghuk;gupa kUj;Jt %ypiffspd; xl;rpNaw;w 
vjpu;g;Gr; nraw;ghl;il kjpg;gpLjy; 

V.Y. itRe;ju*> M.I. tl;ltd> N.N. [atu;jd 
njhopw;gL czT cw;gj;jpg;nghUs; cUthf;fw;nraw;jpl;lk;> mbg;gilf; fw;iffs; 

epWtfk;> fz;b; 

mwpKfk; 

,yq;if> mad kz;ly miktplk; fhuzkhfTk; khWgl;l fhyepiy tyaq;fisf; 
nfhz;bUg;gjhYk; gue;Jgl;l jhtu ,df;$l;lijg; ngw;wpUf;fpwJ. ,j;jhtuq;fs; Neha; 
epthuzpfshfTk;> Neha;fisj; jLg;gjw;Fk;> NjfhNuhf;fpaj;ijg; NgZtjw;fhfTk; gy 
re;jjpfshfg; cl;nfhs;sg;gl;L te;Js;sd. ePupopT> Gw;WNeha; Nghd;w Neha;fSf;F 
Nkiyj;Nja kUj;Jtj;jpy; ntw;wpfukhd gpzpePf;fk; ,y;yhj fhuzj;jhy;> ,e;Neha;fshy; 
gPbf;fg;gl;ltu;fs; khw;W kUj;Jt Kiwfis ehLk; Nghf;F mjpfupj;J tUfpwJ1. ghuk;gupa 
,e;jpa kw;Wk; rPd %ypif kUj;Jt KiwfSld; xg;gpLifapy; mtw;iwnahj;j 
,yq;ifapd; ghuk;gupa kUj;Jt Kiw ,Jtiu Muhag;glhj> tpQ;Qhd Muhag;glf;$ba 
gFjpfis mjpfk; nfhz;bUf;fpwJ. ,yq;ifapy; nghJthfg; gad;gLj;jg;gLk; rpy %ypif 
kUe;JfSf;F tpQ;Qhd uPjpahd gpd;Gyj;ij Nru;g;gjw;fhd xU gbahf> ePupopit vjpu;f;fg; 
gad;gLj;jg;gLk;2 gpd;tUk; 18 %ypiffspd; xl;rpNaw;w vjpu;g;Gr; nraw;ghl;il 
Muha;tjw;fhf ,t;tha;T Nkw;nfhs;sg;gl;lJ. 

 Adhathoda vasica  (MlhNjhil) 

 Alternanthera sessilis  (nghd;dhq;fhzp) 
 Amaranthus viridis  (Fg;igf; fPiu) 

 Annona muricata  (Ks; md;dKd;dh) 

 Artocarpus heterophyllus (gyh) 

 Asparagus racemosus  (jz;zPu;tpl;lhd; fpoq;F) 

 Centella asiatica  (ty;yhiu) 

 Coccinia grandis  (Nfhit) 

 Costus specious   (Nfh\;lk;) 
 Desmodium gangeticum  (Gs;sb/%tpiy) 

 Gymnema sylvestre  (rpWFwpQ;rh) 

 Ipomoea aquatica  (fq;Fd;) 
 Mimosa pudica   (njhl;lhw; rpZq;fp) 
 Momordica charantia  (ghfy;) 
 Psidium guava   (nfha;ah) 

 Sesbania grandiflora  (mfj;jp) 
 Solanum americanum  (kzy; jf;fhsp) 
 Wattakaka volubilis  (ngUq;FwpQ;rh) 



287 

 

,k; %ypiffs;> ,iyfs; kl;LNk Neha;f;F itj;jpak; nra;ag; gad;gLfpd;wd vDk; 
fhuzj;ij Kjd;ikahff; nfhz;L njupT nra;ag;gl;ld. 

Fwpf;Nfhs;; 

,yq;ifapy; ePupopit vjpu;f;fg; gad;gLj;jg;gLk; gad;gLj;jg;gLk; %ypif 18 kUj;Jt 
%ypiffspd; xl;rpNaw;w vjpu;g;Gr; nraw;ghl;il kjpg;gpLtjw;fhf ,t;tha;T 
tbtikf;fg;gl;lJ. 

nra;KiwfSk; ngWNgWfSk; 

%ypiffs; 8 kzp Neuk; R+upa xspapy; ed;F cyu itf;fg;gl;L nghbahf 
miuf;fg;gl;ld. xt;nthU nghbapYk; xU fpuhKf;F 60°C ntg;gepiyapy; cs;s 20 
kpy;ypyPw;wu; ePu; Nru;f;fg;gl;L ngwg;gl;l frhak; 25°C ,w;F Fspu;j;jg;gl;lJ. ngwg;gl;l 
fyitfs; ikaePf;f tpirf;F cl;gLj;jg;gl;L Nky;kpjf;Fk; jputq;fs; Ntwhf;fg;gl;ld. 
nkhj;j gPNdhypf; cs;slf;fq;fs;> xl;rprd; %ypf mfj;JwpQ;ry; nfhs;ssT (ORAC) 
ngWkhdq;fs; kw;Wk; DPPH %ypfk; mfw;Wk; nraw;ghLfs; gFg;gha;T nra;ag;gl;ld. 
ngwg;gl;l KbTfspd; gb> gpd;tUk; Ie;J %ypiffspd; gpupj;njLg;Gfs; Mff;$ba 
xl;rpNaw;w vjpu;g;Gr;nraw;ghl;ilf; nfhz;bUe;jik fz;lwpag;gl;lJ. 

 

        Coccinia grandis    Costus specious      Psidium guajava    Desmodium        Mimosa pudica 

            (Nfhit)                (Nfh\;lk;)           (nfha;ah)            gangeticum    (njhl;lhw; rpZq;fp)                     
                                                                 (%tpiy) 

crhj;Jiz 
1. Ou, B.X., Huang, D.J., Hampsch-Woodill, M., Flanagan, J.A. When east meets west: The 

relationship between yin-yang and antioxidation-oxidation. FASEB, 2003,17,127-129 

2. Karalliedde, L. Gawarammana, I.B in: Karalliedde, L. Gawarammana, I.B. Traditional Herbal 

Medicines: A guide to its safer use, : Hammersmith Press Ltd, London, United Kingdom, 

2008 
 

7.2.3.2 nfhk;G+r;rh NjePupd; xl;rpNaw;w vjpu;g;Gr; nraw;ghLfspd; 
kjpg;gPLk; xg;gPLk; 

V.Y. itRe;ju*> M.I. tl;ltd> N.N. [atu;jd 

njhopw;gL czT cw;gj;jpg;nghUs; cUthf;fw;nraw;jpl;lk;> mbg;gilf; fw;iffs; 
epWtfk;> fz;b 

mwpKfk; 

nfhk;G+r;rh NjePu; nty;yk; Nru;j;j rPdf;fUe;Njapiyia gw;wPupah kw;Wk; kJtq;fspd; 
fyg;G tsu;g;gpdhy; Nehjpf;fr;nra;tjd; %yk; ghuk;gupakhfj; jahupf;fg;gLk; njhopw;gL 
czthFk;. nehjpj;j czTfs; ,yq;ifapd; czT tiffspy; mbf;fb 
,lk;ngWtjpy;iy. vdNt> nfhk;G+r;rh NjePiu ,t;ntw;wplj;ij epug;gf;$ba 
czTg;nghUshff; fUjyhk;. nfhk;G+r;rh NjePupd; MNuhf;fpa ew;gyd;fshd %l;low;rp> 
Gw;WNeha; kw;Wk; Vida mow;rpfis kl;Lg;gLj;Jjy; mjd; xl;rpNaw;w vjpu;g;Gj; jpwDld; 
neUq;fpa njhlu;igf; nfhz;bUf;fpd;wd. xl;rpNaw;w vjpu;g;Gr; nraw;ghL Fwpj;j 
ngUk;ghyhd Ma;Tfs; rPdf;fUe;Njapiy (CBT) ,ypUe;J jahupf;fg;gl;l nfhk;G+r;rh 
NjePupd; kPNj Nkw;nfhs;sg; gl;Ls;sd. MapDk;> ,yq;ifapd;  fUe;Njapiy (SLBT) 
,ypUe;J jahupf;fg;gl;l nfhk;G+r;rh NjePupd; xl;rpNaw;w vjpu;g;Gg; gz;Gfs; Fwpj;j Ma;Tfs; 
vJTk; ,d;Wtiu Nkw;nfhs;sg;gltpy;iy. 
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Fwpf;Nfhs; 
CBT kw;Wk; SLBT ,ypUe;J jahupf;fg;gl;l ,uz;Ltpj nfhk;G+r;rh NjePu; khjpupfspd; 
xl;rpNaw;w vjpu;g;Gr; nraw;ghl;il rPuhd Kiwapy; kjpg;gpLjYk; xg;G Nehf;FjYk;. 

 

nra;KiwfSk; ngWNgWfSk; 

yg;rhq; R+n\hq; rPd fWg;G jsu;e;j ,iyj; Njapiy> R+n\st;> rPdhtpypUe;J 
ngwg;gl;lJld;> SLBT cs;Supy; ngwg;gl;lJ. ,uz;L NjapiyfSk; mz;zsthf 2.5% 
(epiw/epiw) MFkhW nfhjpf;Fk; ePUld; Nru;f;fg;gl;L 5 epkplq;fs; tplg;gl;ld. gpd;du; 
RLNjePupy; 5% (epiw/epiw) Rf;Nuh]; fiuf;fg;gl;L miwntg;gepiyia milAk; tiu 
Fspu tplg;gl;lJ. Ez;zq;fpfsw;w rhbfSs; 200 ml NjePu; Cw;wg;gl;L Gjpjhf 
tsu;f;fg;gl;l njhlf;fp tsu;g;G (3% epiw/fdtsT) Nru;f;fg;gl;lJ. jpdrup khjpupfs; VO 
ehl;fSf;F vLf;fg;gl;L ORAC> nkhj;j gPNdhypf; cs;slf;fk;> kw;Wk; pH ngWkhdk; 
vd;gd msf;fg;gl;ld. ,t;tstPLfs; njhlf;fp tsu;g;igr; Nru;f;f Kd;dUk; 
Nkw;nfhs;sg;gl;ld (0 ehs; vdf; fUjg;gl;ld). Gs;sptpgutpay; gFg;gha;TfSf;F> IBM 

SPSS Statistics nkd;nghUs; tpd;NlhRf;fhd tbtk; 21.0 gad;gLj;jg;gl;lJ. ngWNgWfs; 
%d;W my;yJ Nkw;gl;l RahjPdg; gFg;gha;Tfspd; ruhrup ± ruhrupapd; epak tO (SEM) 
Mff; fzpj;Jf; $wg;gl;ld.  P ngWkhdq;fs; > 0.05 Mapd; nghUSilaitahff; 
fUjg;gl;ld. 

 
            A                    B 

cU 1: A) rPdf;fUe;NjapiyapypUe;Jk; (B) ,yq;ifapd; fUe;NjapiyapypUe;Jk; 
jahupf;fg;gl;l nfhk;G+r;rh NjePu; nehjpj;jypy; Vohk; ehsd;W. 

 

nfhk;G+r;rh NjePupd; glq;fs; cU 1 ,y; fhl;lg;gl;Ls;sd. nehjpj;jw; nrad;Kiwapd; 
NghJ vjNdhy; cUthtjd; fhuzkhf ,Utifj; NjePupdJk; pH ngWkhdq;fs; 
mtjhdpf;fg;gl;l fhyg;gFjpapy; cU 2  ,y; fhl;bAs;sthW Fiwtile;jd. nkhj;j 
gPNdhypf; cs;slf;fk;> mtjhdpf;fg;gl;l fhyg;gFjp KOtJk; SLBT  ,y; CBT ,id tpl 
Gs;sptpgutpay; uPjpapy; nghUSila msT (P < 0.05) mjpfkhff; fhzg;gl;lJ. ,J ORAC 
ngWkhdq;fSld; njhlu;Ggl;Lf; fhzg;gl;lik CBT ,id tpl Gs;sptpgutpay; uPjpapy; 
nghUSila msT mjpfkhd xl;rpNaw;w vjpu;g;Gj; jpwid (P < 0.05) SLBT 
nfhz;bUe;jjd; %yk; GydhfpwJ. SLBT ,ypUe;J jahupf;fg;gl;l nfhk;G+r;rh NjePu; CBT 
,id tpl cau;e;j xl;rpNaw;w vjpu;g;Gj; jpwidf; nfhz;bUj;jy;> mJ xg;gPl;lstpy; 
Nkyhd MNuhf;fpa ew;gyd;fisf;nfhz;l nehjpj;j njhopw;gL czT vd;gijf; 
fhl;LfpwJ vd KbT nra;ayhk;. 
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A     B 

        

                 

 

 

 

C 

 

 

cU 2: CBT kw;Wk; SLBT ,ypUe;J jahupf;fg;gl;l ,uz;Ltpj nfhk;G+r;rh NjePu; 

khjpupfspd; (A) pH (B) nkhj;j gPNdhypf;Ffs; kw;Wk; (C) ORAC ngWkhdq;fs;. 
tOf; Nfhy;fs; SEM ,idf; Fwpf;fpd;wd. 

 

crhj;Jiz 

1. Ou, B X., Hampsch-Woodill, M., Prior, R.L. Development and validation of an improved oxygen 

radical absorbance capacity (ORAC) assay using fluorescein as the fluorescent probe. J.  Agric. 

Food. Chem.2001, 49, 4619-4626. 

2. Singleton, V. L., Rossi, J A. Colorimetry of total phenolics with phosphomolybdic-

phosphotungstic acid reagents. Am.J.Enol.Vitic. 1965,16,1644-1658 

 

 

 

 

 

 

pH  ோற்றங் ள் 

ehs; 
 

nkhj;j gPNdhypf;Ffs; 

ehs; 

ORAC ngWkhdq;fs; 

ehs; 
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7.2.4 Ez;zq;fp capu;j;njhopDl;gtpay; 

nraw;jpl;lj; jiytu;: Nguhrpupau; fhkpdp nrndtpul;d (Ma;Tg; Nguhrpupau;) 

nraw;jpl;l tptuzk; 

cyfpd; czT cj;juthjk;> tptrha cw;gj;jpapd; ePz;lfhy epiyg;G vd;gd Fwpj;j 
ftiy mjpfupj;J tUfpwJ. vdpDk;> tptrha R+ow;njhFjpfspd; epiyj;j jd;ikiaj; 
jPu;khdpf;Fk; fhuzpfs; Fwpj;J tpsq;fpf; nfhs;s> Fwpg;ghf ntg;g tyaj;jpy;> Fiwe;j 
mstpyhd Kaw;rpfNs Nkw;nfhs;sg;gl;Ls;sd. ghuk;gupa tptrha eilKiwfs;> 
capupdq;fSf;F mOj;jj;ijj;  jUk; ghjfkhd R+oypay; epyikfis cUthf;Ftjd; 
fhuzkhf capupdq;fs; cwq;F epiyia mile;J> kz;zpd; tsKk; capupdg; 
gy;tifikAk; Fiwtile;Js;sd (Seneviratne et al., 2013) R+oypay; mOj;jj;ij 
vjpu;nfhs;Sk; R+o;w;njhFjpfspd; njhopw;ghl;bd; epiyahd jd;ik mtw;wpd; Ez;zq;fpr; 
rhfpaq;fspd; Muk;gr; rkr;rPu;j; jd;ikapy; ngupJk; jq;fpAs;snjdf; $wg;gl;Ls;sJ. 
Vnddpy; mupjhd gw;wPupa tiffSq;$l  nghJthd gw;wPupa tiffSf;Fr; rhu;ghf 
tpfpjj;Jf;F Nkyhd njhopw;ghl;ilf; nfhz;Ls;sd. ,r;rhfpaq;fs; ngupJk; rkr;rPuw;wjhf 
,Ue;jhy; my;yJ  kz;zpd;  ghjfkhd epiyikapd; NghJ ,dnkhd;wpd; my;yJ rpy 
,dq;fspd; jPtpu Mjpf;fk; ,Ue;jhy;>  R+oypay; mOj;jq;fSf;nfjpuhd mtw;wpd; 
nraw;jpwd; FiwtilfpwJ. mjdhy; Ez;zq;fpfspd; njhopw;ghL FiwtiltNjhL 
R+o;w;njhFjpapd;  njhopw;ghLfSk; ghjpf;fg;gLfpd;wd. vdNt> Ez;zq;fpr; rhfpaq;fspd; 
tPo;r;rp> Fwpg;ghf mNrjd N cs;sPLfspd; fhuzkhf N2 gjpg;gdtw;wpd; tPo;r;rp> van der 

Heijden et al. (2006) ,d;  Ma;tpd;gb> Fiwe;j jhtug; gy;tifikiaAk; tptrha-
capu;g;gy;tifikiaAk; tpistpf;fpwJ. ,J capUs;s kw;Wk; capuw;w 
$WfSf;fpilapyhd  ,ilj;jhf;fj;ijg; gytPdg;gLj;j ehLtjhy; R+ow;njhFjpapd; 
neha;jhd rkepiy mw;Wg;NghfpwJ. fhLfs; Nghd;w ,aw;ifahd R+ow;njhFjpfspYk; 
jhtug;gy;tifikiaj; jPu;khdpg;gjpy; kz; Ez;zq;fpfs; gpujhd gq;F tfpf;fpd;wd 
vd;gJ jw;NghJ cWjpg;gLj;jg;gl;Ls;sJ. N2 gjpj;jypD}lhf iejurid toq;Ftjd; 
%yk; gad;jUk; kz; Ez;zq;fpr; rhfpaq;fspd; tsu;r;rpapYk; ePbg;gpYk; N2 gjpg;gd 
gpujhd gq;fhw;Wfpd;wd. mOj;jf; fhuzpfshy; R+ow;njhFjpapd; rkepiyapy; Vw;gLk; 
,ilA+Wfs; tptrhaj;jpd; kPJ gPilfs; Nehahf;fpfs; Nghd;w ghjfkhd R+oypay; 
jhf;fq;fis Vw;gLj;JtJld; cs; capupaw; nraw;ghLfisAk; tl;lq;fisAk; Fiwg;gjd; 
%yk; gpupifiaf; Fiwj;J er;Rr; Nru;itfspd; jpul;rpapdhy; epiyahd tptrhaj;Jf;Fg; 
ghjfk; tpistpf;fpd;wd. ,J ,Wjpapy; tptrha R+ow;njhFjpapd; rPu;FiyTf;F ,l;Lr; 
nry;fpwJ. 

capu;tskhf;fp Ma;tpd; mz;ikf;fhy epfo;thf> Ez;zq;fpr; rhfpaq;fspypUe;J gq;fR-
iuNrhgpa capu;g;glyq;fs; Ma;T$lj;jpy; cUthf;fg;gl;Ls;sJld; jw;NghJ mit 
capu;g;gly tskhf;fpfs; (BFBFs, Seneviratne et al., 2008) vdg; ngauplg;gl;Ls;sd. BFBFfs; 
mtw;wpy; mq;fk; tfpf;Fk; Ez;zq;fpfspd; capu;g;gly cUthf;fk; ,y;yhj xw;iw kw;Wk; 
fyg;G tsu;g;GfNshL xg;gpLifapy; N2 gjpj;jy;> kz;zpy; mNrjdg; Nghrizfis 
tpLtpj;jy;> Nrjd mkpyk; kw;Wk; jhtu XNkhd; cw;gj;jp vd;gtw;wpy; mjpfupg;igf; 
fhl;baNjhL> Nkk;gl;l jhtu tsu;r;rp> tpisr;ry;> mOj;jr; rfpg;G vd;gtw;Wf;Fj; 
JizGupe;jd. ngUk;ghyhd iuNrhgpaq;fs; N`hNkhrpl;Nul; rpe;NjRf;fhd NifV 
guk;giuayiff; nfhz;bUg;gjpy;iy vd;gjhy;>  mtw;Wld; Azotobacter Nghd;w Vida 
ilNaNrhl;Nuhg;fis cs;slf;fp> cau; gbepiy capu;g;glyj;ij cUthf;Fjy; mtw;wpd; 
N2 gjpj;jYf;F cjTfpwJ. Fiwe;j ,urhad tskhf;fpg; gpuNahfj;jpd; fPo; mjpfupj;j 
tsu;r;rpiaAk; tpisr;riyAk; cUthf;Ftjpy; BFBFfspd; rhjfkhd gq;fhdJ ,urhad 
tskhf;fpg; ghtidapd; tpidj;jpwd; mjpfupg;gjhy; vd ca;j;jwpag;gLfpwJ. ,t;tz;zk; 
50% tiuahd ,urhad tskhf;fpg; ghtid kPjg;gLj;jg;gLfpwJ. BFBFfspd; cl;GFj;jy;> 
,urhad tskhf;fpg; gpuNahfj;jpd; fPOk; kz;zpd; capupdg; gy;tifikiag; NgzpaJ. 
BFBFfs; jukpoe;j Njapiyj;Njhl;l kz;zpy; tpj;J tq;fpapd; cwq;F epiyia 
Kwpg;gjd; %yKk; jhtu Ntu; er;Rf;fspd; capupay; gupfupg;G %yKk; Ez;zq;fpg; 
gy;tifikiaAk; njhopw;ghl;ilAk; fUjj;jf;f mstpYk; rhu;gstpy; tpiuthfTk; 
kPsr;nra;fpd;wd. mjpfupj;j Ez;zq;fpg; gy;tifik Njapiyj;Njhl;l kz;zpy; gPil 
xd;wpd; ,aw;ifahd capupay; fl;Lg;ghl;Lf;F gq;fhw;wpaJ. BFBFfs; Njapiyj;Njhl;l 
kz;zpy; Fiwe;j N2O ntsptpLjiyAk; fhl;bd. ,t;thwhf> BFBFfs; ,urhad 
tskhf;fp gpuNahfpf;fg;gLk; jdpg;gapu; tptrhaj;jpy; $l ePz;l fhy epiyg;ig kPs 
vw;gLj;Jk; mjpfupj;j Ez;zq;fpg; gy;tifikapd; %yk; R+ow;njhFjpapd; njhopw;ghl;il 
kPsr;nra;Ak; ty;yikiaf; nfhz;Ls;sd. jiur; R+ow;njhFjpfspd; ePz;lfhy 
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epiyg;ghdJ Ez;zq;fpfs;> jhtuq;fs;> kdpjd; cs;spl;l tpyq;Ffs;> kz;>  tspkz;lyk; 
vd;gtw;wpd; rpf;fyhd Neuw;w ,ilj;jhf;fj;jpd; tpisT vd;gjhy;> mJ kz; kw;Wk; 
tspkz;ly tpQ;Qhdq;fs;> G+r;rpapay;> Nehapay; kw;Wk; Vida midj;J jhtu> tpyq;F 
tpQ;Qhdq;fspilNaahd  Xu; ,irthFk;. ePz;lfhy epiyg;G Nkk;gl;l capupdg; 
gy;tifikahYk; R+ow;njhFjpj; njhopw;ghl;lhYk; Nkk;gLj;jg;gLfpwJ. vdpDk;> 
,aw;ifapy;  fhzg;gLk; ,f;$l;LKaw;rp kdpjdhy; cUthf;fg;gl;l tpQ;Qhdq;fspy; 
,y;yhjik ftiyf;FupaJ. cjhuzkhf> rpy my;yJ ngUk;ghyhd kz; ,urhadpfs; 
kz; Ez;Zapupay; Fwpj;j mwpNth md;Nwy; Mu;tNkh nfhz;bUg;gjpy;iy vd;gJ  kz; 
tpQ;Qhdj; Jiwapy; mbf;fb mtjhdpf;fg;gLk; tplakhFk;. ,jw;Fg; gpujhd fhuzk;> 
vkJ tpQ;Qhd Ma;T kw;Wk; tpUj;jpr; nrad;Kiwapy; ntt;NtW fw;ifg; 
gpupTfSf;fpilNa xUq;fpizg;G ,d;ikahFk;. ,J vk;khy; cldbahff; ftdQ; 
nrYj;jpr; rPu;nra;ag;gl Ntz;ba Kf;fpakhd xU tplakhFk;. 

Ma;Tg; nghopg;Gfs; 

njd;idf;F BFBFfis cUthf;Fjy; 

,f;fw;ifapd; Nehf;fk; njd;dk; ehw;WfSf;fhd xU BFBF ,id tbtikg;gjhFk;. 
Kjypy;> ehw;WNkilnahd;wpy; fd;dp epyj;jpy; elg;gl;l njq;Fg;gapu; NtUld; gpLq;fg;gl;L> 
Ntu;fspypUe;J gq;fRf;fSk; gw;wPupaq;fSk; Ez;zq;fp capu;j;njhopDl;gtpay; gpupT 
(MBU)> IFS ,dhy; cUthf;fg;gl;l nrad;Kiwfspd;gb jdpg;gLj;jg;gl;ld. 
jdpg;gLj;jg;gl;l Ez;zq;fpfs; Nehahf;fj;Jf;Fr; Nrhjpf;fg;gl;ld. gw;wPupaq;fs; iejurd; 
gjpg;gdtw;iwj; jdpg;gLj;Jtjw;fhf  ,ize;j fhgd; Clfj;jpy; (CCM) tsu;f;fg;gl;ld. 
jdpg;gLj;jg;gl;l gw;wPupaq;fspd; iel;u[Nd]; njhopw;ghL (ARA)  GC Ig; gad;gLj;jp 
kjpg;gplg;gl;lJ. gpd;G capu;g;glyq;fs; cUthf;fg;gl;Lr; Nrhjpf;fg;gl;ld. njupT nra;ag;gl 
capu;g;glyq;fs; FUzhfytpYs;s tiuaWf;fg;gl;l FUzhfy gpshd;Nu\d; 
epWtdj;Jf;Fr; nrhe;jkhd ehd;F ehw;WNkilfSf;Fg; gpuNahfpf;fg;gl;ld. 

fhl;L ku ehw;WNkilfSf;F BFBFfis cUthf;Fjy; 

Gy; epyq;fspy; elg;gl;l fhl;L ku ehw;Wf;fSf;F BFBFfis cUthf;Fk; gupNrhjid 
xd;wpy; ef;fps;]; ghJfhf;fg;gl;l tdj;Jf;Fupa  ehd;F kuq;fshd Macaranga indica, Bhesa 

ceylanica, Sympocos cochinchinensis, Eugenia bracteata vd;gd Ntu;j;js Ez;zq;fpfisj; 
jdpg;gLj;jg; gad;gLj;jg;gl;ld. ,jd; NghJ> 32 gw;wPupaq;fSk; 13 gq;fRf;fSk; 
jdpg;gLj;jg;gl;Lr; Nrhjpf;fg;gl;ld. njupT nra;ag;gl;l Ez;zq;fpfisg; gad;gLj;jp 6 
gq;fR-gw;wPupa capu;g;glyq;fs; cUthf;fg;gl;L> ehw;WNkilf;Fk; fsg;guPl;rhu;j;jq;fSf;Fk; 
gpuNahfpf;fg;gl;ld. 

tptrha fs epiyikfspd; fPo; BFBFfspd; tpisit Cu;[pjg;gLj;jy; 

BFBFfspd; gpuNahfj;Jldhd tptrha fsg;gupl;rhu;j;jq;fspy; Nrhsk;> nfsgP> fr;rhd;> 
gaW Mfpatw;wpd; tpisr;ry; kw;Wk; tsu;r;rpg; gukhdq;fspd; kjpg;gPL> kft> fyfKt> 
MdkLt Mfpa ,lq;fspy; tlNky; khfhz tptrhaj; jpizf;fsj;Jld; ,ize;J G+u;j;jp 
nra;ag;gl;lJ. NkYk;> Nrhsk;> gaW Nrha; mtiu Mfptw;Wld; BFBFfisr; 
Nrhjpg;gjw;fhd tptrha fsg;gupl;rhu;j;jq;fs; mDuhjGuk;> kfpaq;fd> jp];]kfhuhk Mfpa 
,lq;fspy; gpnsd;up /G+l;]; (tiu.) epWtdj;Jld; ,ize;J Nkw;nfhs;sg;gl;lJ. BFBFfs; 
gjpaj;jyhitiar; Nru;e;j tptrha epyq;fspy; Nrhsk;> new;gapu; Mfpatw;Wf;Fr; 
Nrhjpf;fg;gl;ld.  

Nrhsk;> ney;> jf;fhsp> kpsfha; kw;Wk; Nfhth gapu;fspd; BFBFfspd; gpuNahfj;Jldhd 
tpisr;ry; kw;Wk; tsu;r;rpg; gukhdq;fspd; kjpg;gPL> mk;ghiw> jyhj;J xa> kfpaq;fd 
Mfpa ,lq;fspy; Nkw;nfhs;sg;gl;l tptrha fsg;gupNrhjidfspy; G+u;j;jp nra;ag;gl;lJ. 

,e;j Ma;Tfs; tptrha fsepiyikfspd; fPo; 9m
2 msTila ngupa ghj;jpfspy; 

Nkw;nfhs;sg;gl;ld. vy;yh miktplq;fspYk;> 100% ,urhad tskhf;fpg; (CF) gpuNahfk;> 
50% CF + BFBF, cld; xg;gplg;gl;lJ. mtw;wpd; NghJ> 100% CF cld; xg;gpLifapy;> 50% 

CF + BFBFfs; rkkhd my;yJ rhu;gstpy; mjpfkhd tpij tpisr;riyj; jUtJ 
fz;lwpag;gl;lJ. ,J CF Fiwg;G kw;Wk; mjpfupj;j tpisr;ry; Mfpa ,U ed;ikfisAk; 
nfhz;bUf;fpwJ. Nrhsj;Jf;F Vw;fdNt cs;s BFBF ,d; gq;fir khw;wPL nra;tjd; 
%yk; mjid NkYk; Nkk;gLj;Jk; Nehf;NfhL Ma;nthd;W Nkw;nfhs;sg;gLfpwJ. jho;e;j 



292 

 

kz; ngh];gu]; kl;lj;jpd; fPo; BFBFfspd; tpidj;jpwid Nkk;gLj;Jtjw;F ,J 
Kf;fpaj;Jtk; tha;e;jjhFk;. 

 

tUif jUk; Ma;Tg; Nguhrpupau;: Nguhrpupau;. S.A. FyR+upa 
Ma;T cjtpahsu;fs;: U.V.A. Gj;jpfh> S. Vf;fehaf;f> M. nrdtpuj;d 
%j;j njhopy;El;g cj;jpNahfj;ju;fs;:  R.C.K. fUzhuj;d> A.K. gj;jpud 
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7.2.4.1 cUthf;fg;gl;l Ez;zq;fp capu;g;glyq;fshy;  tptrha-capu;g; 
gy;tifik ,og;ig kl;Lg;gLj;j KbAkh? 

H. M. L. I. N`uj;> G. nrdtpuj;d> N. Nrdhehaf;f 

Ez;zq;fp capu;j;njhopDl;gtpay;  gpupT> mbg;gilf; fw;iffs; epWtfk;> fz;b 

R+ow;njhFjpapd; njhopw;ghl;ilg; NgZtjw;Fk;> mjd; ,Ug;Gf;Fk;> capupdg; gy;tifik 
Kf;fpakhdjhFk;. capupdg;gy;tifikapd; ,og;G <w;wpy; capu;tho;f;iff;Fk; mjd; 
Kd;Ndw;wj;Jf;Fk; mr;RWj;jyhf mikayhk;. capupdg; gy;tifik Fiwtiltjw;fhd 
gpujhd fhuzq;fspy; etPd tptrhak; xd;whFk; (Jackson et al., 2005). vQ;rpAs;s tptrha-
capupdg; gy;tifikiag; ghJfhj;jy; jw;NghJs;s ghupa gpur;rpidahFk;. capupdg; 
gy;tifikapd; ,og;ig epWj;Jtjw;Fj; jw;NghJ ghtidapYs;s topKiwfs; NghjhJ 
vdTk; thjplg;gLfpwJ (Kleijnet al. 2011). vdNt> Gjpa mZFKiwfSk; 
vz;zf;fUf;fSk; Nrhjpf;fg;gl Ntz;Lk;. Ez;Zapupaypy; mz;ikf;fhy epfo;thf> gq;fR 
Nkw;gug;Gld; ,ize;j gw;wPupar; rhfpaq;fs; my;yJ capu;glyq;fs;> gy;NtW 
capu;j;njhopDl;gtpay; gpuNahfq;fSf;fhf Muhag;gl;L tUfpd;wd (Seneviratne et al. 2008). 
cl;GFj;jpa capu;g;glyq;fs; capupdg; gy;tifikAld; Neubahfj; njhlu;Ggl;l 
R+ow;njhFjpj; njhopw;ghl;il Nkk;gLj;Jfpd;wd vdj; njuptpf;fg;gl;Ls;sJ. vdNt> 
jw;Nghija Ma;thdJ tptrhar; R+ow;njhFjpfspd; kz;zpy; ,of;fg;gl;l capupdg; 
gy;tifikia kPsj; Njhw;Wtpg;gjpy; cl;GFj;jpa capu;g;glyq;fspd; tpisT Fwpj;J 
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Muha;tjw;fhf elj;jg;gl;lJ. mjw;fhf>  tptrha epynkhd;wpypUe;J Nrfupf;fg;gl;l kz; 
khjpupfSf;F capu;g;glyk;> mjd; xw;iw tsu;g;Gfs;> tsu;g;G Clfj;jpd; Nghrizf; 
fiury;> fha;r;rp tbj;j ePu; Mfpad jdpj;jdpahf Nru;f;fg;gl;L  rhbg; gupNrhjid 
Nkw;nfhs;sg;gl;lJ. %d;W khjq;fspd; gpd;G> rhbfs; jhtu kw;Wk; Ez;Zapu; ,dq;fspd; 
tsk;> iel;u[Nd]; nraw;ghL  kw;Wk; rpy kz; gukhdq;fs;  vd;gtw;Wf;F kjpg;gPL 
nra;ag;gl;ld. capu;g;glyk; Nru;f;fg;gl;l kz; rhbfspy; gw;wPupa> gq;fR kw;Wk; jhtu ,d 
tsk;> kz; iel;u[Nd]; nraw;ghL> Nrjdf; fhgd;> fpilf;ff;$ba mNkhdpak; kw;Wk; 
iej;jpNuw;W vd;gd xw;iw tsu;g;Gfs; Nru;f;fg;gl;l rhbfis tplg; nghUSila msT 
mjpfkhff; fhzg;gl;lik mtjhdpf;fg;gl;lJ. ,e;j Ma;tpypUe;J> Ez;zq;fp 
capu;g;glyq;fis cl;GFj;jy; Ez;Zapu; kw;Wk; jhtug; gy;tifikfspYk; kz;zpd; jug; 
gukhdq;fspYk; rhjfkhd tpisit Vw;gLj;JtJ njspthfpwJ. ,t;thwhf> 
cUthf;fg;gl;l Ez;zq;fp capu;g;glyq;fs; tptrha R+ow;njhFjpfspYk; mNefkhf 
,aw;ifr; R+ow;njhFjpfspYk; capupdg; gytifik ,og;igf; Fiwg;gjw;fhd Gjpa tif 
capu;j; njhopDl;gtpay; fUtpahfg; gad;gLj;jg;glf; $Lk;.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
cU 1Ez;zq;fp capu;g;glyk;> gq;fR xw;iw tsu;g;G (nfhNyl;Nuhl;iuf;fk;) my;yJ 

gw;wPupa xw;iw tsu;g;Gfs; (iuNrhgpak;> gpuhbiuNrhgpak;> mnrNlhgf;lu;> 
mnrhNlhgf;lu;) Nru;f;fg;gl;l kz; rhbfspy; xU khjj;jpd; gpd;G jhtu ,dr; 
nrOik. epuy;fspd; NkYs;s NtWgl;l vOj;Jf;fs; 5% rjtPj epfo;jfT kl;lj;jpy; 
nghUSila NtWghl;ilf; fhl;LtJld; xNu vOj;Jf;fs; mNj epfo;jfT 
kl;lj;jpy; nghUSila NtWghL ,d;ikiaf; fhl;Lfpd;wd. epuy;fspd; NkYs;s 
epiyf;Fj;Jf; Nfhy;fs; epak tOf;fisf; fhl;Lfpwd. 
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$l;L Ma;thsu;fs; 

1. Nguh. Itd; nfd;db> rpl;dp gy;fiyf; fofk;> mT];jpNuypah 
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kdpjts mgptpUj;jp 

KOik ngw;w M.Phil  gl;lk; - U.V.A.  Gj;jpf;fh (Ma;T cjtpahsu;) 
jiyg;G - iejurd; ghjpf;Fk; gw;wPupaq;fs; kw;Wk; gq;fRf;fSldhd capu;g;glyq;fs;: 
Ngz;jfTila Nrhsg;gapu;r;nra;iff;fhd (Zea mays L.) Xu; Gjpa capu; tskhf;fpj; 
njhopDl;gk;. gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk; (PGIS)> Nguhjidg; gy;fiyf; fofk;. 
 
Ph.D my;yJ M.Phil. gl;lj;Jf;Fg; gjpT nra;Njhu; 

1 A. N`kfkNf kw;Wk;  D. rpq;`sNf – Ph.D (Ct nty;y];] gy;fiyf; fofk;) 
2 R.D.A. FzNrfu - M.Phil. (UFz gy;fiyf; fofk;) Ma;Tj; jpl;lq;fs; 

(njhlu;fpd;w) 

B. Sc Ma;Tj; jpl;lq;fs; (KOik ngw;wit) 

1.   gpupaq;fpfh khndy; (rgufKt gy;fiyf; fofk;) 
3 Rgh\pdp uh[gf;r (u[ul;l gy;fiyf; fofk;) 
4 epGzp re;jpurpwp (u[ul;l gy;fiyf; fofk;) 
5 gpAkp tpN[ghy (Ct nty;y];] gy;fiyf; fofk;)  

gapw;Wtpf;fg;gl;l jd;dhu;tj; njhz;lu;fs;  

S. Fzuj;d (ngg;utup 2012- ,d;W tiu)> S.U. nty;kpy;yNf  (brk;gu; 2012- ,d;W tiu)> 
L.A.M.A.N. mNguj;d> W.A.D.I. ngNuuh (Hardy)> W.A.M.M. tpN[R+upa (Vg;uy; 2013 – 
,d;W tiu)> A.M.Y.Y. Vupafk (khu;r; 2013 – ,d;W tiu)  
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7.2.5 ,aw;if tpisnghUl;fs; 

nraw;jpl;lj; jiytu;fs;: Nguhrpupau; U.L.B. [arpq;f  (Ma;Tg; Nguhrpupau;) 

      Nguhrpupau; N.S. Fkhu;    (Ma;Tg; Nguhrpupau;) 
 
nraw;jpl;l tptuzk; 
 
jhtuq;fs;> gq;fRf;fs;> NtW Ez;zq;fpfs;> fly; mq;fpfs;> iyf;fd;fs; vd;gtw;why; 
cUthf;fg;gLk; ,uz;lhk; epiy mDNrgg; gjhu;j;jq;fs;> ,aw;if tpisnghUl;fs; vd;w 
gjj;jhy; NkYk; ed;F mwpag;gLk;. ,aw;if tpisnghUl;fs; nraw;jpl;lj;jpd; Ma;Tr; 
nraw;ghLfs; ,yq;ifapd; jhtuq;fs;> gq;fRf;fs; (jhtu mfg; gq;fRf;fs; cs;spl) 
kw;Wk; cz;zj;jf;f goq;fs; Mfpatw;wpypUe;J ngwg;gl;l ,uz;lhk; epiy mDNrgg; 
gjhu;j;jq;fspd; ,urhadk;>  capupaw; nraw;ghL Mfpatw;iw ikakhff; nfhz;Ls;sd. 
mj;Jld;> Njapiy> goq;fs;> cz;zj;jf;f thridr; ruf;Ffs; vd;gdtw;wpy; fhzg;gLk; 
nghypgPNdhy;fs; LC-MS %yk; ,dq;fhzg;gl;ld. ,r;nraw;jpl;lq;fspd; xl;Lnkhj;jf; 
Fwpf;Nfhs;> ,aw;if %yq;fspy; ,Ue;J kdpj kw;Wk; jhtu Neha;fisf; fl;Lg;gLj;Jk; 
tha;g;igf; nfhz;l capupaw; nraw;ghLs;s gpupj;njLg;Gf;fisAk; Nru;itfisAk; 
,dq;fhz;gjhFk;. gpupj;njLg;Gf;fspdJk;  Nru;itfspdJk;  capupaw; nraw;ghLfs; 
gpd;tUk; capupay; kjpg;gPl;L Kiwfshy; kjpg;gplg;gl;ld: ,aw;ifahd xl;rpNaw;w 
vjpupfspd; ,Ug;igf; fz;lwptjw;F DPPH (2>2‟-ilgPidy;-1-gpf;iuy; i`l;uiry;) msj;jy; 

Kiw fy er;Rj; jd;ikia mwptjw;fhd gpiud; rpwpk;g; (Artemia salina) ,wg;G msit 

Kiw jhtu er;RNru;itfs; ,Ug;gijf; fz;lwptjw;F nyw;wpA+]; (Lactuca sativa) tpj;J 
Kisj;jy; msit Kiw gq;fR vjpu;g;Gr;Nru;itfs; ,Ug;gijf; fz;lwptjw;F gNah 

Xl;Nlhfpugp Kiw. ,aw;ifahff; fhzg;gLk; -mikNy];> -FSf;NfhrpNl]; kw;Wk; 
ypg;Ng]; nehjpaq;fspd; epNuhjpfs; ,Ug;gijf; fz;lwpAk; nehjpa msj;jy; Kiwfs;> 
Rfhjhu kw;Wk; czT cw;gj;jpg; nghUl;fis tbtikg;gjw;Fg; gad;glf;$ba 
gpupj;njLg;Gf;fis/Nru;itfisf; nfhz;bUf;ff;$ba ,aw;if %yq;fis ,dq;fhzg; 
gad;gLj;jg;gLfpd;wd. ,e;j epNuhjpfs; Fwpj;j nehjpaq;fSld; ,ilj;jhf;fk; Gupe;J> 
me;nehjpaq;fspd; ,aw;ifahd mbg;nghUs; kPjhd nraw;ghl;ilj; jLf;fpd;wd. 
,aw;ifahff; fhzg;gLk; epNuhjpfs; Neha;fSf;F rpfpr;ir mspf;fg; gad;gLk; 

tha;g;Gila capupurhadf; fUtpfshFk;. cjhuzkhf> -mikNy];> -FSf;NfhrpNl]; 
kw;Wk; ypg;Ng]; nehjpaq;fspd; epNuhjpfs; ePupopT> mjpf clw;gUkd;> cau; 
FUjpf;nfhOg;G Mfpatw;Wf;fhd kUe;J ,yf;Ffshf miktNjhL ,Wjpapy; kUe;J 
Muha;r;rpf;Fg; gad;gLj;jg;gl;L Gjpa kUe;Jg; nghUs;fspd; cUthf;fj;Jf;F 
,l;Lr;nry;yf;$Lk;.  
 
Penicillium notatum vDk;  G+Q;rzj;jpypUe;J Kjy; Ez;Zapnujpupahd ngdprpypd; 
jw;nrayhff; fz;Lgpbf;fg;gl;lik  Ez;Zapnujpupfspd; Afj;Jf;Fk; gq;fRf;fspd; 
mDNrgg; gjhu;j;jq;fs; gw;wpa Ma;Tf;Fk; top tFj;jJ. jhtu mfg; gq;fR tiffs; 
mit thOk; jhtuj;jpd; mDNrgg; gjhu;j;jq;fSf;F Kw;wpYk; rkdhd my;yJ neUq;fpa 
njhlu;Gila ,aw;if tpisnghUl;fis cUthf;Ffpd;wd. gRgpf; A+ kukhd Taxus 

brevifolia ,dhy; cUthf;fg;gLk; lf;Nrhy; vDk; Gw;WNeha;f;F vjpuhd kUe;J mk;kuj;jpd; 

gl;ilapy; thOk; Taxomyces andreanae vDk; jhtu mfg; gq;frpdhYk; cUthf;fg;gLjy; 
xU ed;F mwpag;gl;l cjhuzkhFk;. ,yq;ifapd; goq;fspypUe;J jhtu mfg; 
gq;fRf;fisj; jdpg;gLj;Jjy; rpy tof;fj;Jf;F khwhd capupaw; nraw;ghLs;s mDNrgg; 
gjhu;j;jq;fspd; jdpg;gLj;JjYf;F top tFj;Js;sJ. 
 
$l;L Ma;thsu;fs; 

1. fyhepjp W.A.R.T. tpf;ukhur;rp, HORDI, fz;nzhUt  
2. fyhepjp K.A.N.P. gz;lhu, HORDI, fz;nzhUt 

3. Nguh. B.M.R. gz;lhu, tpQ;Qhd gPlk;> Nguhjidg; gy;fiyf; fofk;  

4. Nguh. tre;jp NjtNerk;> kUj;Jt gPlk;> Nguhjidg; gy;fiyf; fofk; 
5. fyhepjp FKJ ngNuuh> kUj;Jt gPlk;> Nguhjidg; gy;fiyf; fofk; 
6. Nguh. jPg;jp afz;lty> > tpQ;Qhd gPlk;> Nguhjidg; gy;fiyf; fofk; 
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7. Nguh. Y. G+[pNkhl;Nlh> Nlhf;fpNah njhopDl;g epWtfk;> [g;ghd; 
8. Nguh. N. N[f;fg;]; gy;fiyf; fofk; gpnunkd;> N[u;kdp 

 
 
Ma;T tpQ;Qhdp fyhepjp K.G.N.P. gpaNrd (NSF nraw;jpl;lk;) 
 
Ma;T cjtpahsu;fs;: nry;tp. H.M.S.K.H. gz;lhu 

 nry;tp K.G.E. gj;kjpyf (nrg;. 2013 tiu) 

 nry;tp G.G.E.H. b rpy;th 

  nry;tp H.R.W.M.D.P.K epaq;nfhl (17.04.2013tiu - NSF  
       nraw;jpl;lk;) 
  nry;tp A.G.D.D. rpy;th (xf;Nlhgu; 2013 tiu) 
  nry;tp R.M.W.C.K. fUzhuj;d (17.04.2013 Kjy; - NSF  
       nraw;jpl;lk;) 
  nry;tp T . rpwPjud; (15.05.2013 Kjy;  NRC nraw;jpl;lk;)     
  

rpNu\;l njhopEl;g cj;jpNahfj;ju;      
jpU. D.S. [atPu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.2.5.1 cz;zj;jf;f goq;fs;: ,urhadKk; capupaw; nraw;ghLk; 

G.G.E.H. b rpy;th> R.M.W.C.K. fUzhuj;d> D. epaq;nfhl> D.C. Fztu;jd> 

N.S. Fkhu;> U.L.B. [arpq;f 

,aw;if tpisnghUl;fs; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

goq;fs; gy E}w;whz;Lfshf tpyq;FfshYk; kdpju;fshYk; Efug;gLtNjhL 
er;Rj;jd;ikaw;w> R+oYf;F cfe;j> capupaw; nraw;ghLila Nru;itfspd; ek;gfkhd 
%yq;fSkhFk;. cz;zj;jf;f goq;fs; kPJ Nkw;nfhs;sg;gl;l ngUk;ghyhd Ma;Tfs; 
mtw;wpd; Nghrizg; ngWkjpAld; kl;Lk; kl;Lg;gLj;jg;gl;Ls;sd. goq;fspd; Efu;T> ePz;l 
fhy Neha; Vw;gLtjw;fhd Mgj;J Fiwtiljy;> tNahjpgj;Jld; Vw;gLk; njhopw;ghl;L 
tPo;r;rp Fiwtiljy; vd;gtw;NwhL njhlu;Ggl;Ls;sJ. mad tya goq;fSf;Fr; rpwg;ghd 
Nru;itfspd; capupaw; nraw;ghL Fwpj;j Ma;Tfs; Rthurpakhd capupaw; 
nraw;ghLfisAk;   Fiwe;j er;Rj;jd;ikiaAk; nfhz;l Gjpa ,urhadg; nghUs;fspd; 
fz;Lgpbg;Gf;F ,l;Lr;nrd;wJ. jhtuq;fspy; ,Ue;J ngwg;gl;l czTfspy; 
fhNghitjNuw;Wf;fis ePu;g;gFf;Fk; mikNy]; Nghd;w nehjpaq;fspd; epNuhjpfs; 
,Uj;jy;> ,uz;lhk; tif ePupopT Nehahspfspd; FUjpf; FSf;NfhR kl;lj;ijf; 
fl;Lg;gLj;Jtw;F kpfTk; Kf;fpak; tha;e;jjhFk;. RahjPd %ypfq;fshy; J}z;lg;gLk; 
xl;rpNaw;w mOj;jj;ijj; jLg;gjw;Fk; tajhtNjhL njhlu;Gila Neha;fisj; jLf;f 
my;yJ jhkjpg;gjw;Fk; xl;rpNaw;w vjpupfs; cjTfpd;wd. gq;fR vjpu;g;Gr; nraw;ghl;ilf; 
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nfhz;l  gog; gpupj;njLg;Gfs;> R+oYf;F cfe;j fisnfhy;ypfisAk;> gq;fR 
vjpupfisAk; jdpg;gLj;Jtjw;Fk; ,dq;fhz;gjw;Fk; ,l;Lr;nry;yf;$Lk;. 

Fwpf;Nfhs;fs; 

,yq;ifapd; cz;zj;jf;f goq;fspd; capupaw; nraw;ghLfis> tpNrlkhf  gq;fR 
vjpu;g;G> xl;rpNaw;w vjpu;g;G> fy er;R> jhtu er;R kw;Wk; nehjpa epNuhjp (mikNy];> 
ypg;Ng];) nraw;ghLfs; njhlu;ghf> kjpg;gPL nra;jy;. 

nra;KiwfSk; ngWNgWfSk; 

gpugykhd goq;fshd Aegle marmelos (rpq;fsk;: ngyp)> Anacardium occidentale (ku 
Ke;jpupif)> Averrhoa bilimbi (tpypk;gp)> Citrullus lanatus (tj;jif)> Garcinia cambogia 
(nfhwf;fhg; Gsp)> Limonia acidissima (tpsh)> Manil karazapota (rg;Nghby;yh)> Nephelium 

lappaceum (uk;Gl;lhd;)> Passiflora edulis (g\d;)> Phyllanthus emblica (ney;yp) vd;gd ,e;j 
Ma;tpd; NghJ kjpg;gPL nra;ag;gl;ld. xt;nthU goj;jpdJk; cz;zg;gLk; ghfk; 
miuf;fg;gl;L> rhWk; vQ;rpa gFjpAk; Ntwhf;fg;gl;ld. xt;nthU rhWk; KiwNa n-
n`f;Nrd;> vijy; mnrw;Nww; vd;gtw;why; gpupj;njLf;fg;gl;lJ. xt;nthU vQ;rpa gFjpAk; 
KiwNa n-n`f;Nrd;> vijy; mnrw;Nww;> nkjNdhy; vd;gtw;why; gpupj;njLf;fg;gl;lJ. 
nkjNdhy; gpupj;njLg;Gfs; n-gpA+w;wNdhy; kw;Wk; ePUld; gq;fplg;gl;ld. midj;Jg; 
gpupj;njLg;GfSk; gq;fR vjpu;g;G (C. cladosporioides ,w;F vjpuhd TLC capupay; kjpg;gPL)> 
xl;rpNaw;w vjpu;g;G (DPPH %ypf mfw;wy;)> fy er;Rj;jd;ik (Artemia salina nfhy;jd;ik 
kjpg;gPL)> jhtu er;Rj;jd;ik (Lactuca sativa tpj;J Kisj;jiy epNuhjpj;jy;) kw;Wk; 
nehjpa epNuhjpr; nraw;ghL (mikNy];> ypg;Ng];) Mfpatw;Wf;fhd capupay; 
kjpg;gPLfSf;F cl;gLj;jg;gl;ld. rpy capupay; kjpg;gPl;Lg; ngWNgWfs; 2012 ,w;fhd 
tUlhe;j kPsha;tpy;  njuptpf;fg;gl;ld. capupay; kjpg;gPl;Lg; ngWNgWfspd; mbg;gilapy; 
A. marmelos, A. occidentale kw;Wk; A.bilimbi Nkyjpf Ma;TfSf;Fj; njupT nra;ag;gl;ld. 
 
capupaw; nraw;ghLila Nru;itfisj; jdpg;gLj;Jtw;fhf A. marmelos (α-mikNy]; 
epNuhjpg;G> xl;rpNaw;w vjpu;g;G> gpiud; rpwpk;g; er;Rj;jd;ik kw;Wk; jhtu er;Rj;jd;ik)> A. 

occidentale (α-mikNy]; epNuhjpg;G> xl;rpNaw;w vjpu;g;G> gpiud; rpwpk;g; er;Rj;jd;ik> jhtu 
er;Rj;jd;ik kw;Wk; gq;fR vjpu;g;G) kw;Wk; P. edulis (α-mikNy]; epNuhjpg;G kw;Wk; 
xl;rpNaw;w vjpu;g;G) goq;fspd; gpupj;njLg;Gfis nraw;ghl;bd; topfhl;Ljypy; gFjpahf;Fjy; 
eilngw;W tUfpwJ. 

Aegle marmelos: Kjw;fl;l Ma;Tfs; vijy; mnrw;Nww; gpupj;njLg;Gfspy; nghUSila 
msT gq;fR vjpu;g;G kw;Wk; xl;rpNaw;w vjpu;g;Gr; nraw;ghLfs; ,Ug;gijf; fhl;bd. rpypf;fh 
n[y;> nrgnlf;]; LH-20, PTLC Mfpatw;wpd; kPJ vijy; mnrw;Nww; gpupj;njLg;gpd; 

epwg;gltpaw; gpupif 12 Nru;itfisj; je;jJ (1-12). ,r;Nru;itfspd; fl;likg;Gf;fs;> 
NrhuyPd; (1)> 8-nknjhf;rpNrhuyPd; (2)> khnkiyl; (3)> rhe;Njhnlhf;Nrhy; (4)> 6-

(ilnkijy;miyy;) mk;ngypngNuhd; (5)> 6‟7‟-vNghf;rpmTnug;ud; (6)> O-nkijy; 

`y;NghbNdhy; (7)> O-INrhngd;Bidy; `y;NghbNdhy; (8)> (E)-N-2-i`l;Nuhf;rp-2-(4-

nknjhf;rp  gPidy;) vijy; rpdkikl; (9)> (E)-N-(2-(4-(3 nkijy; gpAl;-2-
<Ndhapy;xf;rp)gPidy;)-2-i`l;Nuhf;rpvijy;) rpdkikl; (10)> (E)-N-(2-(-4(3-nkijy;gpAl;-2-
<Ndhapy;xf;rp)gPidy;)-2-nknjhf;rp vijy;)rpdkikl; (11) kw;Wk; rpdkpf; mkpyk; (12) vd 
1H, 13CNMR kw;Wk; MS epwkhiyj; juTfspd; tpupthd gFg;gha;tpd; %yk; 
,dq;fhzg;gl;ld. mtw;wpd; fpilf;Fk; jd;ikf;F mika Nru;itfs; 3> 4> 5> 7> 8> 9> 10> 
12  kl;Lk; capupay; kjpg;gPLfSf;F cl;gLj;jg;gl;L Nru;itfs; 4 kw;Wk; 5> nghUSila 
msT C. cladosporioides  ,w;nfjpuhd nraw;ghl;ilAk; Nru;itfs; 4>5>8>10 kw;Wk; 12 
nghUSila msT nraw;ghl;ilAk; (IC50 < 31.25 ppm) nfhz;bUg;gJ mwpag;gl;lJ. 
NkYk;> Nru;itfs; 3> 4> 7 kw;Wk; 8 jhtu er;Rr; nraw;ghl;ilf; fhl;bd  (IC50 < 62.5 

ppm). J}a Nru;itfspd; capupaw; nraw;ghLfisj; jPu;khdpj;jy; jw;NghJ eilngw;W 
tUfpwJ. 
jw;NghJ ,lk;ngw;W tUk; Ma;Tfspd; ngWNgWfs; nghJthf cz;zg;gLk;  A. marmelos 
Nghd;w goq;fspd; gpupj;njLg;Gfspy; nghUSila msT capupaw; nraw;ghl;ilf; nfhz;l 
Nru;itfs; ,Ug;gijf; fhl;Lfpd;wd. mad tyaj;Jf;Fupa ,e;jg; goq;fspy; capupaw; 
nraw;ghLila Nru;itfs; ,Uj;jy; ehl;bd; nghUshjhuj;Jf;Fg; ngWkjp tha;e;jjhFk;. 
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7.2.5.2 jhtu mfg; gq;fRf;fs;: ,urhadKk; capupaw; nraw;ghLk; 

K.G.E. gj;kjpyf> K.G.N.P. gpaNrd> N.S. Fkhu;> U.L.B. [arpq;f 

,aw;if tpisnghUl;fs; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

jhtu mfg; gq;fRf;fs; Mtd jhtu mf ,ioaq;fspy; FbNawp tpUe;J toq;fpf;F 
ntspj;njupAk; jPq;F vjidAk; tpistpf;fhJ thOk; gq;fRf;fs; MFk;. jhtu mfg; 
gq;fRf;fspypUe;J gy GjpjhdJk; kUe;jpaw; nraw;ghL nfhz;lJkhd %yf;$Wfs; 
fz;lwpag;gl;Ls;sd. jhtu mfg;gq;fRf;fs;> kUe;Jg; nghUl;fshfTk; tptrha ,urhadg; 
nghUl;fshfTk; gad;glf;$ba ,uz;lhk; epiy mDNrgg; gjhu;j;jq;fspd; tskhd 
%yq;fshf nkd;NkYk; milahsk; fhzg;gl;L tUfpd;wd. ehk; mz;ikapy; Musa sp. 
(thio) cld; njhlu;Ggl;l gq;fRf;fspdJk; Pouteria campechiana (yhTY) ,d; tpij 
kw;Wk; Mikania scandens ,d; ,iy vd;gtw;wpYs;s jhtu mfg;gq;fRf;fspdJk; ,urhadk;> 
capupaw;nraw;ghL vd;gd FWj;J Muha;e;Njhk;. P. campechiana mad tya ehLfspy; 
tsUk; Sapotaceae FLk;gj;ijr;Nru;e;j nghd;kQ;rs; epwkhd ngupJk; tpUk;gg;gLk; 
gokhFk;. P. campechiana tpd; goq;fspypUe;J rpy fuw;wPd; NghypfSk; nghypgPNdhypf; 

Nru;itfSk; tptupf;fg;gl;Ls;sd1. P. campechiana tpd; tpj;Jg; gpupj;njLg;Gfspy; 
lf;rpNghypd;> fNyhfnlfpd;> FNtnrw;wpd;> 4-i`l;nuhf;rpmnrNlhgPNdhd; vd;gtw;iw ehk; 

Kd;G tptupj;jpUe;Njhk;2. 

Fwpf;Nfhs;fs; 

Pouteria campechiana goq;fSld; njhlu;Ggl;l jhtu mfg; gq;fRf;fspypUe;J Njhd;Wk; 
R+oYf;F ctg;ghd capupaw;nraw;ghLila Nru;itfs; Fwpj;J Muha;jy;. 

nra;KiwfSk; ngWNgWfSk; 

P. campechiana: ,j;jhtuj;jpd; tpj;Jf;fs; Kk;ikf; fpUkpePf;fk; nra;ag;gl;L tpj;Jf;fspd; 
cl;ghfq;fspd; Jz;Lfs; cUisf;fpoq;F nlf;];l;Nuh]; Vfhu; (PDA) jl;Lf;fspy; 
itf;fg;gl;ld. 3-4 ehl;fspd; gpd;G xU jhtu mfg; gq;fR jdpg;gLj;jg;gl;L mjd; 
EZf;Ff;fhl;bf;Fupa kw;Wk; cUttpaw; gz;Gfspd;gb Trichocomaceae FLk;gj;ijr; Nru;e;j 
Penicillium purpurogenum vd ,dq;fhzg;gl;lJ. ,g;gq;fR> fLk;gr;ir epwf; 
nfhdpbaq;fisAk; fLQ;rptg;G epwkhd fiuaf;$ba epwg;nghUisAk; rpwg;gpay;Gfshff; 
nfhz;Ls;sJ. ,g;gq;frpd; milahsj;ij cWjpg;gLj;j %yf;$w;W Ma;Tfs; 
eilngWfpd;wd. ,g;gq;frpd; J}a tsu;g;nghd;W (PDA) Clfj;jpypUe;J ngupa 
gupkhzjpyhd (20 X 1 L $k;Gf;FLitfs;) cUisf;fpoq;F nlf;];l;Nuh]; jput 
Clfj;Jf;F (PDB) cl;nry;Yj;jg;gl;L  miwntg;gepiyapy; Ma;T$lf; FYf;fpfspy; 
itf;fg;gl;lJ. Clfk; 4 thuq;fspd; gpd;du; tbf;fg;gl;L> tbjputk; EtOAc/H2O cld; 
gq;fplg;gl;L EtOAc gpupj;njLg;G ngwg;gl;lJ. kPjpg;ghfk; gpopag;gl;L KiwNa EtOAc kw;Wk; 
MeOH ,y; (nrhdpf;Nfw;wu;) gpupj;njLf;fg;gl;lJ. %d;W gpupj;njLg;GfSk; xl;rpNaw;w vjpu;g;G 
kw;Wk; jhtu er;Rr; nraw;ghLfisf; nfhz;bUe;j NghJk; EtOAc gpupj;njLg;Gf;fs; kl;Lk; 
gpiud; rpwpk;Gf;F er;Rj; jd;ikiaf; fhl;bd. EtOAc gpupj;njLg;Gf;fs; rpypf;fh n[y;> 
nrgnlf;]; LH-20 kw;Wk;   jahu;g;gLj;jy; Nkd;dLf;F epwg;gltpaw; gpupif (PTLC) 
vd;gtw;wpd; %yk; epwg;gltpaw; gpupiff;F cl;gLj;jg;gl;L UV-nraw;ghLila ,uz;L 
Nru;itfs; (1 kw;Wk; 2) ngwg;gl;ld. ,r;Nru;itfs; uyNuhnfhd;nthypA+w;wpd; A (1) kw;Wk; 
4-i`l;nuhf;rpmnrNlhgPNdhd; (2) vd 1

H kw;Wk; 13
CNMR juTfspd; gFg;gha;tpd; %yk; 

,dq;fhzg;gl;ld. uyNuhnfhd;nthypA+w;wpd; A MdJ Talaromyces convolutes vDk; 
gq;frpy; tptupf;fg;gl;Ls;sNjhL mjd; i`l;nuhf;iry; ngWjpahdJ Penicillium rubrum 
vDk; gq;frpy; tptupf;fg;gl;Ls;sJ. ,J ,j;jhtu mfg;gq;fR  Penicillium rhjpiar; Nru;e;jJ 
vd;gjw;F Nkyjpf rhd;whf mikfpd;wJ. NkYk; P. campechiana tpj;Jg; 
gpupj;njLg;gpypUe;Jk; p-i`l;nuhf;rpmnrNlhgPNdhidj; jdpg;gLj;jpaj;ij ehk; 
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tptupj;Js;Nshk;. ,t;thwhf> Nru;it 2 MdJ P. campechiana tpj;jpYk; mjd; jhtu mfg; 
gq;frhd P. purpurogenum ,Yk; fhzg;gl;lik Fwpg;gplj; jf;fjhFk;. 
Mikania scandens: Kd;du; vk;khy; NtW jhtuq;fspd; tsu;r;rpiag; ghjpf;Fk; 
nra;w;ghLilanjd milahsk; fhzg;gl;l jhtukhd M. scandens ,iyfspypUe;J 
ntz;zpwg; gq;fR tifahd NP-M1 (70% vjNdhy; kw;Wk; 5% NaOCl Mfpatw;Wldhd 
Kk;ikf; fpUkpePf;fj;jpd; gpd;du;) jdpg;gLj;jg;gl;lJ. NP-M1 ngupa gupkhzj;jpy; muprp 
Clfj;jpy; tsu;f;fg;gl;L (28 ehl;fs;> 100g muprp x 16) gpd;G KiwNa EtOAc kw;Wk; 
mrw;Nwhdpy; gpupj;njLf;fg;gl;lJ. epwkhiyg; gFg;gha;thYk; (1

H NMR, 
13

C NMR kw;Wk; 
FABMS)> Vw;fdNt ntspaplg;gl;l juTfSld; xg;gpLtjhYk; kpf;fNdhiyl; (1) kw;Wk; 
ili`l;Nuhkpf;fNdhiyl; (2) vd milahsk; fhzg;gl;l ,uz;L nr];FapNlu;gPd; 
ilyf;Nlhd;fs;> xd;whf;fg;gl;l EtOAc kw;Wk; mrw;Nwhd; gpupj;njLg;Gf;fs; kPJ rpypf;fh 
n[y; kw;Wk; nrgnlf;]; LH-20 epuy; epwg;gltpaw; gpupifiaj; njhlu;e;j   PTLC %yk; 
ngwg;gl;ld. kpf;fNdhiyl; (1) M. scandens ,iyfspypUe;J vk;khy; Kd;du; 
jdpg;gLj;jg;gl;lNjhL nyw;wpA+]; tpj;J Kisj;jy; capupay; kjpg;gPl;by; Mff;Fiwe;j 
epNuhjpj;jy; nrwpthf 0.083 µM/mL If; nfhz;l NtW jhtuq;fspd; tsu;r;rpiag; ghjpf;Fk; 
nra;w;ghLila Nru;itahFk;. M. scandens ,iyfspypUe;Jk; jhtu mfg; gq;fR tifahd 
NP-M1 ,ypUe;Jk; Nru;it 1 jdpg;gLj;jg;gl;lik Fwpg;gplj;jf;fjhFk;.  Nru;itfs;  1 
kw;Wk; 2 Mikania micrantha

3> M. monagasensis kw;Wk; M. cordata jhtuq;fspy; Kd;du; 
tptupf;fg;gl;Ls;sNjhL Staphylococcus aureus kw;Wk; β-FUjpg;gFg;G Streptococcus FO A 
Mfpa gw;wPupaq;fSf;F vjpuhd gw;wPupa vjpu;g;Gr; nraw;ghl;ilAk; nfhz;Ls;sik 
tptupf;fg;gl;Ls;sJ. NkYk; ,r;Nru;itfs; nrwpe;j gpupj;njLg;Gf;fs; DNA nghypkNu]; 
epNuhjpg;Gr; nraw;ghl;ilAk; nfhz;Ls;sd vdj; njuptpf;fg;gl;Ls;sJ. 
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7.2.5.3 kpA+rh ,dj;Jld; njhlu;Ggl;l gq;fRf;fs;: ,urhadKk; 
capupaw; nraw;ghLk; 

H.M.S.K.H. gz;lhu> N.S. Fkhu;> U.L.B. [arpq;f 

,aw;if tpisnghUl;fs; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

mwpKfk; 

capupaw; nraw;ghLs;s ,aw;if tpisnghUl;fs; kPjhd vkJ Ma;tpd; njhlu;r;rpahf> 
Musa sp. cld; njhlu;Ggl;l xU gq;frpd; ,uz;lhk; epiy mDNrgg;nghUl;fspd; 
,urhadk; kw;Wk; capupaw; nraw;ghL Fwpj;J ehk; Muha;e;Njhk;. Penicillium notatum vDk; 
G+Q;rzj;jpypUe;J Kjy; Ez;Zapnujpupahd ngdprpypd; jw;nrayhff; fz;lwpag;gl;lik 
gq;fRf;fspd; mDNrgg;nghUl;fs; Fwpj;j Ma;Tf;F ,l;Lr;nrd;wJ. gq;fRf;fspypUe;J 
Njhd;wpa gy kUj;Jt Kf;fpaj;Jtk; tha;e;j kUe;Jfs; Rfhjhuk; kw;Wk; gapu;g; 
ghJfhg;Gf;Fg; gutyhfg; gad;gLj;jg;gLfpd;wd. ,tw;wpy; lf;Nrhy; (foiy vjpu;g;G)> 
nktpNdhypd;> nyhth];ll;bd;> gputh];lbd;> rpk;th];lbd; (nfhy];l;Nuhy; jho;j;jy;); 
ngdprpypd;> mnkhf;rprpypd;> nrg;l;iuaf;Nrhd;> nfgNyh];Nghupd; (Ez;Zapnujpupfs;); 
irf;Nyh];Nghupd; (epu;g;gPld mlf;fp); Vu;Nfhlikd; (kfg;Ngw;iw vspjhf;Fjy;)> 
ildikrpd; (foiy vjpu;g;G> gw;wPupa vjpu;g;G); fpuprpNahgy;tpd; (Njky; njhw;W)> 
igNuhy;iew;wpd;> ];w;NwhgpA+ypupd;fs;   (gq;fR vjpu;g;G) Mfpad cs;slq;Ffpwd. vdNt 
gq;fRf;fspd; ,uz;lhk; epiy mDNrgg;nghUl;fs; kdpju;fSf;F ed;ikaspf;Fk; 
capupaw;nraw;ghLs;s Nru;itfis cUthf;f ey;y tha;g;igf; nfhz;Ls;sd. 
 

 
Fwpf;Nfhs;fs; 

,e;j Ma;tpd; Nehf;fk; NehAw;w Musa sp. Njhypd; cl;ghfj;jpypUe;J jdpg;gLj;jg;gl;l 
gq;frpd; ,urhadk; kw;Wk; capupaw; nraw;ghLfis Muha;tjhFk;. 

nra;KiwfSk; ngWNgWfSk; 

fWg;G epw ,ioAU gq;frhd Aspergillus niger>  Musa sp. ,d; Njhypd; cl;ghfj;jpypUe;J 
cUisf;fpoq;F nlf;];l;Nuh]; Vfhu; (PDA) Clfj;jpy; cgtsu;g;Gr; nra;tjd; %yk; 
jdpg;gLj;jg;gl;lJ. ,g;gq;frpd; J}a tsu;g;nghd;W> PDB Clfj;ijf; nfhz;l 1L 

Vsd;Nkau; FLitfs; (x20) kw;Wk; PDA Clfj;ijf; nfhz;l 15 cm tpl;lKila  
ngl;upj; jl;Lf;fSf;Fg;  (x 40) GFj;jg;gl;lJ. ehd;F thuq;fspd; gpd;du;> PDB Clfk; xU 
Gr;du; Gdy; Clhf tbf;fg;gl;L n-n`f;Nrd; EtOAc Mfpatw;wpy; gpupj;njLf;fg;gl;lJ. 
vQ;rpa ikrPypak; EtOAc> MeOH Mfpatw;wpy; gpupj;njLf;fg;gl;lJ (nrhdpf;Nfw;wu;). 
midj;Jg; gpupj;njLg;Gf;fSk; TLC gNah Xl;Nlhfpugp %yk; C. cladosporioides ,w;nfjpuhd 
gq;fR vjpu;g;G kw;Wk; DPPH %ypfj;Jf;nfjpuhd xl;rpNaw;w vjpu;g;G Mfpatw;Wf;Fk; 
Artemia salina ,w;nfjpuhd gpiud; rpwpk;g; er;Rj;jd;ikf;Fk; Lactuca sativa ,w;nfjpuhd 
jhtu er;Rj;jd;ikf;Fk; capupay; kjpg;gPLfs; nra;ag;gl;ld. PDA kw;Wk; PDB 
Clfq;fspypUe;J ngwg;gl;l %d;W EtOAc gpupj;njLg;Gf;fspy; Fwpg;gplj;jf;f msT jhtu 
er;Rj;jd;ik kw;Wk; gpiud; rpwpk;g; er;Rj;jd;ik mtjhdpf;fg;gl;ld. vdNt> 
mg;gpupj;njLg;Gf;fs; xd;whf;fg;gl;L rpypf;fh n[y; (n-hexane-EtOAC-MeOH)> nrgnlf;];  
LH-20 (MeOH)> Gwkhw;wpa mtj;ij (RP) rpypf;fh n[y; kw;Wk; RP-HPLC (H2O-MeOH) 
Mfpatw;wpd; kPjhd epwg;gltpaw;gpupif %yk; gpst];ngNuhd; (1)> nghd;nrrpNdhd; A (2)> 
mTu];ngNuhd; A (3)> m];ngu;dpf;upd; A (4)> mjd; N-(2-i`l;nuhf;rpvijy;) ngWjp 
(ng];lyikl; C) (5) kw;Wk; xU  itidy; $l;lj;ijf; nfhz;l xU nf/ngk;  ngWjp 
(6) vd;gd ngwg;gl;ld. itidy; $l;lj;ijf; nfhz;l ,aw;ifahd xU nf/ngk;  ngWjp  
fz;lwpag;gl;lik ,JNt Kjd;KiwahFk;. jdpg;gLj;jg;gl;l Nru;itfspd; fl;likg;Gf;fs; 
1
H, 

13
C NMR kw;Wk; MS epwkhiyj; juTfspd; gFg;gha;T %yk; epWtg;gl;ld. 
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nghd;nrrpNdhd; A kw;Wk; mTu];ngNuhd; A gpiud; rpwpk;Gf;F cau; er;Rj;jd;ikiaAk; 
ng];lyikl; C kpjkhd er;Rj;jd;ikiaAk; nfhz;bUe;jd. ve;jr; Nru;itAk; jhtu er;R> 
gq;fR vjpu;g;G kw;Wk; xl;rpNaw;w vjpu;g;G Mfpatw;Wf;fhd capupay; kjpg;gPLfspy; 
Fwpg;gplj;jf;f nraw;ghl;ilf; nfhz;bUf;ftpy;iy. nf/ngk; td;$L kUe;jpay; 
Kf;fpaj;Jtk; tha;e;j Nru;itfs; $l;lnkhd;wpy; fhzg;gLfpwJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

kdpjts mgptpUj;jp 

PGIS, Nguhjidg; gy;fiyf; fofj;jpy; Ph.D my;yJ M.Phil. gl;lj;Jf;Fg; gjpT nra;j 
khztu;fs; 

1. A.G.A.W. msnfhyq;f (M.Phil – IFS): Flacourtia inermis kw;Wk; Punica granatum 
mfpatw;wpd; ,urhadk; kw;Wk; capupaw;nraw;ghL Fwpj;j Ma;Tfs; 

2. H.M.S.K.H. gz;lhu (M.Phil – IFS): Musa sp. cld; ,ize;j Aspergillus niger 
,ypUe;J cUthFk; mDNrgnghUl;fspd; jdpg;gLj;jy;> fl;likg;G kw;Wk; 
capupay; Nrhjid 

3. G.G.E.H. B rpy;th (M.Phil – IFS): Aegle marmelos kw;Wk; Garcinia cambogia 
goq;fspypUe;J jdpg;gLj;jg;gl;l ,uz;lhk; epiy mDNrgg; nghUl;fspd;   
,urhadk; kw;Wk; capupaw;nraw;ghL  

4. W.I.T. ngu;dhz;Nlh (Ph.D. – UoP): ePupopT kw;Wk; ,jaf; FUjpf;fyd; Neha;fspd; 
fl;Lg;ghl;Lf;Fg; ghuk;gupakhfg; gad;gLj;jg;gLk; kUe;Jr; nrbfspy; ,Ue;J 
mikNy]; kw;Wk; ypg;Ng]; epNuhjpfspd;  jdpg;gLj;jy;> J}a;ikg; gLj;jy;  kw;Wk; 
Fztpy;ay;G tptuzk; 

5. D.S. [atPu (M.Phil – IFS): rpy cz;zj;jf;f tpj;Jf;fspd; ,urhadKk; 
capupaw;nraw;ghLk; 
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6. C.L. nfn`y;gd;dy  (M.Phil – IFS): fngapd;> fw;nwf;fpd;fs; kw;Wk;   gq;fR 
Monacrosporium ambrosium Mfpatw;Wf;F ,ilapyhd ,urhad ,ilj;jhf;fk; 
gw;wpa Ma;T. 

7. R.M.W.C.K. fUzhuj;d> (M.Sc. – UoC): Averrhoa bilimbi  ,d; fha;fspd; 
,urhadKk;  capupaw;nraw;ghLk; 

8. C. ypadhuhr;rp (M.Phil – UoP): Canarium zeylanicum> Osbekia octandra kw;Wk; Piper 

betel Mfpatw;wpd; ePupopT vjpu;g;Gr; nraw;ghLk; nraw;gL $Wfspd; jdpg;gLj;jYk 

9. D. epaq;nfhl (M.Phil. – IFS): rpy cz;zj;jf;f goq;fspd; ,urhadKk; 
capupaw;nraw;ghLk; 

10. K.G.E. gj;kjpyf (M.Phil.-IFS): Pouteria campechiana tpj;Jf;fs; kw;Wk;  mtw;wpd; 
jhtu mfg; gq;fRf;fspy; ,Ue;J jdpg;gLj;jg;gl;l ,uz;lhk; epiy 
mDNrgg;nghUl;fspd; ,urhadKk; capupay; nraw;ghLk; 

11. A.M.D.A. rpwptu;jd, (M.Phil – IFS): Limonia acidissima kw;Wk; Flacourtia indica 
goq;fSld; ,ize;j gq;fRf;fspd; ,urhadKk; capupay; nraw;ghLk; 

12. T. rpwPjud; (M.Phil – IFS): Carica papaya kw;Wk; Averrhoa  carambola goq;fspd; jhtu 
mfg;gq;fRf;fspd; mDNrgg;nghUl;fs; 

 

 
jd;dhu;tj; njhz;lu;fs; 
 

1. jupe;J uh[R+upa (Kd;-gy;fiyf;fof khztu;) 
2. rNkhj;  ju;kjhr (Kd;-gy;fiyf;fof khztu;) 
3. tp\hf;ah  [ayj;Mur;rp (I. nfk;) 
4. fhQ;rdh uj;ehaf (I. nfk;) 
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7.2.6 jhtu capupay; 

nraw;jpl;lj; jiytu; : fyhepjp M.C.M. ,f;ghy; (rpNu\;l cauha;thsu;) 

7.2.6.1 R+oypy; ghu cNyhfq;fspd; capupay; rPu;g;gLj;jy; 

nraw;jpl;l tptuzk; 

ghu cNyhfq;fs; Fiwe;jJ  ,uz;lhapuk; Mz;Lfshfg; gy;NtW topfspy; 
gad;gLj;jg;gl;L tUfpd;wd. vdpDk;> ifj;njhopw; Gul;rpapd; gpd;du; ghu cNyhfq;fspd; 
kpifahd ghtidapd; fhuzkhf R+oypy; ghu cNyhf khriljy; fle;j rpy 
jrhg;jq;fshf mjpfupj;J tUfpwJ. ghu cNyhf khriljy; gy Njhw;Wtha;fspypUe;J 
vof;$Lk;. ifj;njhopy; ntspNaw;wy;/fopT R+oy; khRgLk; kpfg;nghJthd topahFk;. xU 
Kiw ntspNawpaJk; ,t;TNyhfq;fs; R+oypy; ePz;l fhyk; epiyj;jpUe;J mjd; kPJ fLk; 
tpisTfis Vw;gLj;Jfpd;wd. vdNt> ghu cNyhfq;fisf; nfhz;l  fopTfis 
R+oYf;F ntspNaw;w Kd;du; mtw;iw Kd;-gupfuzk; nra;jy; R+oy; khriljiyf; 
Fiwg;gjw;Fk; Gtpapy; capu;tho;f;ifiag; ghJfhg;gjw;Fk; mtrpakhFk;. khrile;j 
njhFjpfspy; ,Ue;J ghu cNyhfq;fis mfw;Wtjw;F gy ngsjpf/,urhad ghuk;gupa 
Kiwfs; ,Ue;j NghjpYk; mjpf nryT fhuzkhf mtw;wpd; ghtid 
kl;Lg;gLj;jg;gl;Ls;sJ. jhtur;rPu;g;gLj;jy;> capUwpQ;ry; Mfpad ghu cNyhfq;fis 
mfw;w nryT Fiwe;j R+oYf;F ctg;ghd capupay; cj;jpfshFk;. 

ghu cNyhfq;fisj; jkJ ,ioaq;fspy;  cau;e;j nrwptpy; Nru;f;fTk;> jhq;fTk; 
cs;shu;e;j my;yJ ,irthf;fkilAk; nghwpKiwfisf; nfhz;l jhtuq;fs; cs;sd. 
ghu cNyhfq;fshy; khrile;j kz;> ePu; Mfpatw;iwr; Rj;jpfupg;gjw;F mj;jifa 
jhtuq;fisg; gad;gLj;Jjy; jhtur;rPu;g;gLj;jy; vdg;gLk;. kWjiyahf> rpy ,we;j 
capu;j;jpzpTfs; mtw;wpd; Rw;Wr;R+oypy; cs;s cNyhfq;fisj; jkJ Nkw;gug;gpy; 
Gwj;JwpQ;Rtjd; %yk; mfw;w ty;yit. ,e;j cj;jp capUwpQ;ry; vdg;gLk;.  

vkJ Ma;Tr; nraw;jpl;lj;jpy;> gy;NtWgl;l capUs;s jhtuq;fs;> capuw;w capupay; 
nghUl;fs; vd;gtw;wpd; kPJ FNuhkpak;> <ak;> fl;kpak; kw;Wk;  epf;fy; Nghd;w njupT 
nra;ag;gl cNyhfq;fspd; jhtur;rPu;g;gLj;jy; kw;Wk; capUwpQ;rYf;fhd Mw;wiyj; 
jPu;khdpg;gjw;fhd Ma;Tfis Nkw;nfhs;fpNwhk;. capUwpQ;ry; nrad;Kiwapd; ,af;ftpay; 
kw;Wk; gy;NtW fhuzpfspd; mjd; kPjhd tpisTfs; vd;gd Fwpj;Jk; Muhag;gLfpwJ. 
mNjNtis> capUwpQ;rYf;Fg; gad;gLj;jg;gl;l capupay; nghUspypUe;J cNyhfq;fis 
tpLtpg;gjw;Fg; gy;ntW fiury;fs; gupNrhjpf;fg;gl;L tUfpd;wd. 

ghu cNyhfq;fs; Fiwe;jJ  ,uz;lhapuk; Mz;Lfshfg; gy;NtW topfspy; 
gad;gLj;jg;gl;L tUfpd;wd. vdpDk;> ifj;njhopw; Gul;rpapd; gpd;du; ghu cNyhfq;fspd; 
kpifahd ghtidapd; fhuzkhf R+oypy; ghu cNyhf khriljy; fle;j rpy 
jrhg;jq;fshf mjpfupj;J tUfpwJ. ghu cNyhf khriljy; gy Njhw;Wtha;fspypUe;J 
vof;$Lk;. ifj;njhopy; ntspNaw;wy;/fopT R+oy; khRgLk; kpfg;nghJthd topahFk;. xU 
Kiw ntspNawpaJk; ,t;TNyhfq;fs; R+oypy; ePz;l fhyk; epiyj;jpUe;J mjd; kPJ fLk; 
tpisTfis Vw;gLj;Jfpd;wd. vdNt> ghu cNyhfq;fisf; nfhz;l  fopTfis 
R+oYf;F ntspNaw;w Kd;du; mtw;iw Kd;-gupfuzk; nra;jy; R+oy; khriljiyf; 
Fiwg;gjw;Fk; Gtpapy; capu;tho;f;ifiag; ghJfhg;gjw;Fk; mtrpakhFk;. khrile;j 
njhFjpfspy; ,Ue;J ghu cNyhfq;fis mfw;Wtjw;F gy ngsjpf/,urhad ghuk;gupa 
Kiwfs; ,Ue;j NghjpYk; mjpf nryT fhuzkhf mtw;wpd; ghtid 
kl;Lg;gLj;jg;gl;Ls;sJ. jhtur;rPu;g;gLj;jy;> capUwpQ;ry; Mfpad ghu cNyhfq;fis 
mfw;w nryT Fiwe;j R+oYf;F ctg;ghd capupay; cj;jpfshFk;. 

ghu cNyhfq;fisj; jkJ ,ioaq;fspy;  cau;e;j nrwptpy; Nru;f;fTk;> rfpf;fTk; 
cs;shu;e;j my;yJ ,irthf;fkilAk; nghwpKiwfisf; nfhz;l jhtuq;fs; cs;sd. 
ghu cNyhfq;fshy; khrile;j kz;> ePu; Mfpatw;iwr; Rj;jpfupg;gjw;F mj;jifa 
jhtuq;fisg; gad;gLj;Jjy; jhtur;rPu;g;gLj;jy; vdg;gLk;. kWjiyahf> rpy ,we;j 
capu;j;jpzpTfs; mtw;wpd; Rw;Wr;R+oypy; cs;s cNyhfq;fisj; jkJ Nkw;gug;gpy; 
Gwj;JwpQ;Rtjd; %yk; mfw;w ty;yit. ,e;j cj;jp capUwpQ;ry; vdg;gLk;.  

vkJ Ma;Tr; nraw;jpl;lj;jpy;> gy;NtWgl;l capUs;s jhtuq;fs;> capuw;w capupay; 
nghUl;fs; vd;gtw;wpd; kPJ FNuhkpak;> <ak;> fl;kpak; kw;Wk;  epf;fy; Nghd;w njupT 
nra;ag;gl cNyhfq;fspd; jhtur;rPu;g;gLj;jy; kw;Wk; capUwpQ;rYf;fhd Mw;wiyj; 
jPu;khdpg;gjw;fhd Ma;Tfis Nkw;nfhs;fpNwhk;. capUwpQ;ry; nrad;Kiwapd; ,af;ftpay; 
kw;Wk; gy;NtW fhuzpfspd; mjd; kPjhd tpisTfs; vd;gd Fwpj;Jk; Muhag;gLfpwJ. 
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mNjNtis> capUwpQ;rYf;Fg; gad;gLj;jg;gl;l capupay; nghUspypUe;J cNyhfq;fis 
tpLtpg;gjw;Fg; gy;ntW fiury;fs; gupNrhjpf;fg;gl;L tUfpd;wd. 

 
 

,lkpUe;J tykhf: I. ngNuuh> P.K.D. rj;Juq;f> D.M.R.E.A. jprhehaf;f> fyhepjp 
M.C.M. ,f;ghy;> R.B. `g;Gnfhl;Lt> S. ngNuuh> M. kjehaf;f> S.K. tPurpq;` 

 

 

7.2.6.1.1 ghu cNyhfq;fspd; capupay; rPu;g;gLj;jYk; capUwpQ;rYk ; 
 

M.C.M. ,f;ghy;1> P.K.D. rj;Juq;f1> N. gpupae;j2> S.S. ,f;ghy;3 

 
1jhtu capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

2gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk;> Nguhjid 
3,urhadtpaw; gpupT> ,yq;if jpwe;j gy;fiyf; fofk;> ehty 

mwpKfk; 

gy;NtW kdpjr; nraw;ghLfs; fhuzkhf vkJ R+oy; njhlu;e;J khrile;J tUfpwJ. 
gy;NtW tifahd khRfspilNa ghu cNyhfq;fspd; kpifahd kl;lq;fs; Gtp kPjhd 
capu;tho;f;iff;Fj; jPtpu mr;RWj;jy; MfpAs;sd. gupfuzk; nra;ag;glhj ifj;njhopy; 
fopTfspd; kpifahd ntspNaw;wNk ghu cNyhf khriljypd; gpujhd fhuzkhFk;. 
ghuk;gupa khrfw;wy; cj;jpfspd; gad;ghL cau;e;j nryT fhuzkhf 
kl;Lg;gLj;jg;gl;Ls;sJ. jhtur;rPu;g;gLj;jy; kw;Wk; capUwpQ;ry; Mfpad khrile;j 
R+oypypUe;J ghu cNyhfq;fis mfw;w  capUs;s my;yJ capuw;w jhtug;ghfq;fisg; 
gad;gLj;Jk; rpf;fdkhdJk; R+oYf;F ctg;ghdJkhd ,uz;L capupay; KiwfshFk;. 
 
Fwpf;Nfhs;fs; 

vkJ Fwpf;Nfhs;fshtd: 

1. njupT nra;ag;gl;l ghu cNyhfq;fis khRgl;l kz; my;yJ 
ePu;j;njhFjpfspypUe;J mfw;Wtjw;F njupT nra;ag;gl;l capUs;s/capuw;w jhtuk; 
my;yJ jhtug;ghfq;fspd; Mw;wiyj; jPu;khdpj;jy;. 

2. capUwpQ;rYf;Fg; gad;gLj;jpa capu;j;jpzptpypUe;J ghu cNyhfq;fis 
tpLtpf;Fk; tha;g;Gila xU fiuriy milahsk; fhZjy;. 

 
nra;KiwfSk; ngWNgWfSk; 

,U NtWgl;l tho;tplq;fis (c];]q;nfhl kw;Wk; gy;NyfNy)  Nru;e;j Fimbristylis ovata 
Nrgd;ild; kz;zpypUe;J xj;j ghq;fpyhd  epf;fy; NknyLg;igf; fhl;baJld; kz;Zf;F 
vj;jpyPd;ilmikd;nll;uhmrw;wpf;mkpyk; (EDTA) gpuNahfpj;jy; NknyLg;ig Nkk;gLj;jpaJ. 
c];]q;nfhl tho;tplj;ijr; Nru;e;j F. ovata nfh`hnfhl Ftpg;gpl kz;zpypUe;J 
<aj;ijAk; NknyLj;jJ. NkYk;  Evolvulus alsinoides khrile;j kz;zpypUe;J epf;fiy 
NknyLj;jJ. epiyj;j gLf;if epuypy;> capuw;w Hydrilla verticillata 
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ePu;f;fiurnyhd;wpypUe;J  67% <aj;ij mfw;wpaJ. capUwpQ;ry; nfhs;ssT cNyhff; 
fiurypd; Xl;l tPjj;jpYk; capUwpQ;rp epuypd; cauj;jpYk; jq;fpAs;sJ. Nrhbak; 
fhgNdw;iwg; gad;gLj;jp Hydrilla tpypUe;J <aj;ij Kw;wpYk; mfw;w Kbe;jJ. NkYk; 
Azolla pinnata ,we;j capu;j;jpzpT ePu;f;fiurypYs;s <aj;jpy; 97% I mfw;wpaJld; 
Nephrolepis gd;dk; fl;kpaj;jpy; 90% mfw;wpaJ. EDTA cldhd Nrhbak; fhgNdw;wpd; 
ePu;f;fiury; Azolla ,ypUe;J <aj;ij Kw;wpYk; mfw;wpaJ. 
 

 

 

 
cU. 1: Nrgd;ild; kz;zpy; tsu;f;fg;gl;l Fimbristylis ovata tpd; c];]q;nfhl kw;Wk; 
gy;NyfNy R+oy;tiffs; 
 

$l;L Ma;thsu;fs; 

1. Nguh. ehky; gpupae;j> gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; 
gy;fiyf;fofk;> Nguhjid 

2. Nguh. rpj;jp S. ,f;ghy;> ,urhadtpaw; gpupT> ,yq;if jpwe;j gy;fiyf; fofk;> 
ehty 

 

kdpjts mgptpUj;jp 

MPhil kw;Wk; tpQ;Qhd KJkhzpg; gl;lq;fSf;Fg; gjpT nra;Njhu; 

1. P.K.D. rj;Juq;f> M.Phil.> jiyg;G: ,we;j capu;j; jpzpTfshy; ghu cNyhfq;fspd; 
NknyLg;Gk; njupT nra;ag;gl jhtu ,dq;fshy; cNyhfq;fis mfw;wYk;. 2013 

2. urpf;f jprhehaf;f> M.Sc.> jiyg;G: Hydrilla verticillata %yk;   epiyj;j gLf;if 
epunyhd;iwg; gad;gLj;jp ePu;f;fiury;fspy; ,Ue;J Pb(II) I mfw;wy;: capUwpQ;ry; 
kw;Wk; tpLtpj;jy; Ma;Tfs;> 2013 

3. nry;tp W.P. Rfe;jpfh Fkhup> M.Sc. (gl;lg;gpd; tptrhaf; fy;tp epWtfk;) 
 
gapw;rp ngWk; gl;lf;fPo; khztu;fs; 

 nry;tp Nkjh gpugh\pdp - =  [atu;j;jdGu gy;fiyf;fofk;> xf;Nlhgu;/2012 Kjy; 
ngg;utup/2013 tiu (KO Neuk;) 

 nry;tp Utpdp rkuf;nfhb - UFz gy;fiyf;fofk;> xf;Nlhgu;/2013 Kjy; ,d;W 
tiu (KO Neuk;)  

 H.C.D. tp[atu;j;jd - u[ul;l gy;fiyf;fofk;> kpfpe;jiy 
 
jd;dhu;tj; njhz;lu;:  jpU. ,e;jpf ngNuuh 
 
 

c];]q;nfhl R+oy;tif 

சூழல்வக  
gy;NyfNy R+oy;tif 
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7.2.6.2 ,yq;ifapd; madkz;ly cyu; fyg;G vd;Wk; gRikahd 
fhLfspd; jhtug;guk;gy; gy;tifik> mikg;G kw;Wk; ,af;ftpay; 

Fwpj;j xg;gPl;L Ma;T 

nraw;jpl;l tptuzk; 

,yq;ifapd; madkz;lyf; fhLfspd; 54% Mdit madkz;ly cyu; fyg;G vd;Wk; 
gRikahd fhLfs; (TDMEF) vd tifg;gLj;jg;gl;Ls;sd. ,yq;ifapd; cyu; tyaj;jpy; 
xUrpy eiu tpQ;Qhdg; gilg;Gfisj; jtpu> ,J tiu r%f kw;Wk; tptrhar; 
R+oypaYld; ,ize;j  jhtur; r%ftpay; Fwpj;j tpupthd Ma;Tfs; vJTk; 
Nkw;nfhs;sg;gltpy;iy. 

fhl;Lj; jhtuq;fs; xU gpuNjrj;jpd; R+ow;njhFjp> ,dk; kw;Wk; guk;giuayF 
kl;lq;fspyhd capupaw; gy;tifik mg;gpuNjrj;jpd; epyg;gad;ghL> epy tif> kio 
tPo;r;rp Mfpatw;wpd; gy;ypdj;jd;ikAld; njhlu;Ggl;l tifapy; tpUj;jpailtjw;Fk; 
epiyj;jpUg;gjw;Fk; jhakhf mikfpd;wd. ,yq;ifapd; kpfg;gpe;jpa tptrha R+oypay; 
gpuhe;jpa  (AER) tiuglj;jpd; gb> nkhj;j cyu; tyaKk; kio tPo;r;rp> epyg;ghtid> 
epy tif>  gpujhd kz; tiffs; Mfpatw;wpd; mbg;gilapy; gjpndhU khtl;l cg 
tyaq;fshfg; gpupf;fg;gl;Ls;sJ. mg;gbahapd;> cyu; tyaj;jpd; ntt;NtW AER fspYs;s 
TDMEFfSk; ,t;NtWghl;ilg; gpujpgypj;J NtWgl;l jhtug;guk;gy; rpwg;gpay;Gfisf; 
nfhz;bUf;Fk;. Mjyhy;> mgptpUj;jpr; nraw;ghLfs;> kdpjf; FbNaw;wq;fs;> ePu;g;ghrd 
Kiwikfs;> tptrha Ntiyj;jpl;lq;fs;> fhl;Lj;jP kw;Wk; me;epaj; jhtuq;fspd; 
cl;GFj;jy; Mfpatw;why; Vw;gLk; r%fg; nghUshjhuj; jhf;fq;fspd; mjpfupg;G 
,yq;ifapd; TDMEFfisg; gutyhfj; Jz;LgLj;jpAk; rPu;Fiyj;Jk; cs;sik 
Gydhfpd;wJ. 

,e;j Ma;Tr; nraw;jpl;lk; NtWgl;l tpjj;jpyhd Fog;gq;fisf; nfhz;l ,U AERfshd 
`{Uy kw;Wk; EtufytpYs;s TDMEFfspd; jhtur; r%ftpay; kw;Wk; r%fr; R+oypay; 
khw;wq;fis milahsk; fhz;gijg; gpujhd Nehf;fkhff; nfhz;Ls;sJ. 
kWrPukg;Gj;njupTfs; Vw;fdNt iff;nfhs;sg;gl;l> cyu; tyaj;jpYs;s IFS-nghghk; 
tdkuf; fhg;gfKk; Ma;Tf;Fupa ,lkhfj; njupT nra;ag;gLk;. ,g;ghJfhf;fg;gl;l 
fhLfspd; jhtur; r%ftpaiyAk;  (tptukhf)> kz; ,ay;GfisAk; kjpg;gpLtw;F  
epyj;Jz;lq;fSk;  FWf;Fntl;Lf;fSk; gad;gLj;jg;gLk;. Nkw;Fwpj;j ghJfhf;fg;gl;l 
tdg;gFjpfspYk; mtw;iwr; R+oTk; thOk; cs;Shu;  r%fq;fspd; r%fr; R+oypayhdJ 
Nfs;tpf; nfhj;J kjpg;gPL %yk; Muhag;gLk;. ,e;j Ma;tpd; gpujhd KbTfs; ,yq;ifapd; 
cyu;tyaj;jpy; Ngz;jfTilaJk; jpwd; tha;e;jJkhd caupdg; gy;tifikg; ghJfhg;G 
%Nyhghaj;ij eilKiwg;gLj;j cjTnkd vjpu;ghu;f;fg;gLfpwJ. 

 

7.2.6.2.1 cyu;tyaj;jpYs;s kWrPuikf;fg;gl;l fhLfspd; jhtur; 
r%ftpay;: ,yq;ifapd; madkz;ly cyu;tyaf;fhLfspd; 

kWrPuikg;Gf;F xU gq;fspg;G 

W.W.M.A.B. nkjtj;j1> M.C.M ,f;ghy;1> M.W.S. ud;ty2 
1jhtu capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b> ,yq;if   

2nfhOk;Gg; gy;fiyf;fofk;> ,yq;if 

mwpKfk; 

fhl;L Ntshz; Kiwikfs; (Nrid/efu;T/];tpbd/ntl;b vupj;jy; gapu;r;nra;if) kpfTk; 
njhd;ikahdJk; gutyhdJkhd eilKiwfshf miktNjhL ,yq;ifapy; gy 
Mapuf;fzf;fhd n`f;Nlau; madkz;ly cyu; fhLfisr; rPu;Fiyj;Js;sd. ,g;gpuNjrf; 
fhLfspd; gpujhd jhtu ,dq;fSld; mtw;wpd; Ke;ija epiyf;fhd kPl;rp 
jhkjkhdNjhL mtw;wpd; kWrPuikg;G fhl;L Kfhikahsu;fSf;Fk; fhl;ilg; 
ghJfhg;NghUf;Fk; rthyhf mikAk;. tpj;Jf;fs; fpilf;ff; $bajhf ,Ue;j NghjpYk;> 
xsp Njitg;gLk; Kl;Gju;g; gw;iwfs;> glupfs;> fisfs;> Gw;rhfpaq;fs; Mfpad (Ke;jpa 
Kd;Ndhb ,dq;fs;) epyf;fPo; kw;Wk; epyNky; Nghl;bapd; %yk;> gpe;jpa-
topKiwtUjYf;Fupa ku ,d ehw;Wf;fspd; ,aw;ifahd kPs;gpwg;ghf;fj;ij mlf;Ffpd;wd 
my;yJ jhkjpf;fr; nra;fpd;wd (tPutu;jd> 1999) Ke;jpa Kd;Ndhb ,dq;fis tUlj;jpy; 
rPuhd Neu ,ilntspfspy; ntl;b mfw;Wtjd; %yk; ,aw;ifahf kPs;gpwg;ghf;fkilAk; 
kw;Wk; njupT nra;ag;gl;l Kisf;Fk; gpe;jpa topKiw tUjYf;Fupa ku ,dq;fspd; 
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tsu;r;rpf;F cjTk; khkuj;ij (Mangifera indica) jhjp kukhff; nfhz;l xU 
Ngz;jfTila> Fiwe;j nryTila kutsu;g;G Kiwia nghghk; (1993) 
mwpKfg;gLj;jpdhu;. 
 
,yf;Fk; Fwpf;Nfhs;fs;fSk; 

,e;j Ma;tpd; ,yf;F ,yq;ifapy; jk;Gs;stpy; mike;Js;s nghghk; tdkuf;fhg;gfj;jpy; 
cyu;tyaj;jpd; gpujhd fhl;L ,dq;fspd; ,aw;ifahd kPs;gpwg;ghf;fj;jpy; Fiwe;j 
nryTila kutsu;g;G Kiwapd; tpisTfis kjpg;gpLjyhFk;. ,jw;fhfg; gpd;tUk; 
Fwpf;Nfhs;fs; Muhag;gl;ld: 
 

1. ,aw;ifahf kPshf;fk; milAk; cyu;fhLfspd; kutpdq;fspd; tsk; kw;Wk; 
gy;tifik kPJ   Nkw;gilj; jhjp-kuj; Njhl;lj;jpd; tpisitj; jPu;khdpj;jy;.  

2. Nridg; gapu;r;nra;ifapd; gpd;G Gduikg;gile;j  kw;Wk; iftplg;gl;l cyu; 
fhLfspd; jhtug;guk;gy; gy;tifik> $w;wikT kw;Wk; fl;likg;G vd;gd Fwpj;j 
xg;gPl;L Ma;T. 

3. nghghk; tdkuf;fhg;gfj;jpd; midj;J ,l kw;Wk; fhy tpguq;fisAk; cs;slf;fpa 
GIS tiuglj;ijj; jahupj;jy;. 

 
 
ngWNgWfs; 
 
Gduikg;gile;j fhl;bd; khjpup epyj;Jz;Lfspy; (0.28 ha)> 29 FLk;gq;fisr; Nru;e;j 53 
rhjpfisg; gpujpepjpj;Jtg;gLj;Jk; 60 ku ,dq;fs; vz;zg;gl;ld. mtw;wpilNa 
cs;ehl;bw;Fupa 6 ,dq;fSk; (10%)>  ehl;Lupikahf;fpa 49 (82%) ,dq;fSk; gpwehl;L 
,dq;fs; 5(8%) ck; fhzg;gl;ld.  jhjp kuq;fspd; (kh) mlu;j;jp 50 kuq;fs;/ha Mff; 
fhzg;gl;lJ. Mff;$ba ku ,d tsk; (51) jhjp kuq;fisf; nfhz;l epyj;Jz;Lfspy; 
fhzg;gl;lNjhL jhjp kuq;fisf; nfhz;buhj epyj;Jz;Lfspy; xg;gPl;lstpy; Fiwthd ku 
,d tsk; (38) fhzg;gl;lJ. epyj;Jz;LfspilNa kPshf;fk; mile;j ku ,dq;fspd; 
gy;tifik 1.47 Kjy; 2.58 tiuahd tPr;rpy; mike;jpUe;jJ.  jhjp kuq;fisf; nfhz;l 
epyj;Jz;Lfspy; ruhrup ku ,dg; gy;tifik (2.34±0.06) jhjp kuq;fisf; nfhz;buhj 
epyj;Jz;LfSld; xg;gpLifapy; (1.98±0.12> cU 1) nghUSila msT mjpfkhff; 
fhzg;gl;lJ (P<0.05). 
Kd;Ndhb Kl;Gju;g; gw;iw kw;Wk; Muk;g topKiwtUjYf;Fupa ku ,dq;fshd 
Memecylon umbellatum, Gmelina asiatica, Maytenus emarginata, Phyllanthus polyphyllus, 

Diplodiscus verrucosus kw;Wk; Eugenia  bracteata vd;gd jhjp kuq;fisf; nfhz;buhj 
epyj;Jz;Lfspy; jhjp kuq;fisf; nfhz;l epyj;Jz;Lfis tpl xg;gPl;lstpy; mjpfkhff; 
fhzg;gl;ld. ku ,dq;fshd Ixorapavetta, Cassine glauca, Glycosmis mauritiana, Pleurostylia 

opposite, Haldina cordifolia kw;Wk; Psydrax dicocco vd;gd jhjp-ku epyj;Jz;Lfspy; 
Mff;$Ljyhff; fhzg;gl;ld. 
 
jhtuq;fis milahsk; fhZjy;> jhtu khjpupfis nrbf;fhl;rpafj; jhs;fspy; Vw;Wjy; 
vd;gd IFS Ma;T$lj;jpy; Nkw;nfhs;sg;gl;L tUfpd;wd. juT cs;sPL kw;Wk; gFg;gha;T 
R kw;Wk; gpiuku; nkd;nghUs;fisg; gad;gLj;jp Nkw;nfhs;sg;gl;ld. nghghk; tdkuf; 
fhg;gfj;jpd; tptukhd tiuglk; GIS nkd;nghUisg; gad;gLj;jp cUthf;fg;gl;L tUfpwJ. 
 



308 

 

 

 

cU 1. ku ,dg; gy;tifikr; Rl;bfspd; ruhrupfSk; ruhrupfspd; epak tOf;fSk;. 
RahjPd khjpupfSf;fhd ,U khjpup t-Nrhjid> jk;Gs;s nghghk; td kuf;fhg;gfj;jpd; 
jhjp kuq;fisf; nfhz;l kw;Wk; nfhz;buhj Gduikf;fg;gl;l gFjpfspd; ruhrupg; 
gy;tifikr; Rl;bfspilNa nghUSila NtWghL ,Ug;gijf; fhl;baJ (t = 2.64> d.f. = 

9> P = 0.028)  
 

 
 

jpU. R.B. `g;Gnfhl;Lt (Ma;T$lg; guhkupg;ghsu;) kw;Wk; jpU. A.B. nkjtj;j (Ma;T 
cjtpahsu;) jk;Gs;s nghghk; tdkuf;fhg;gfj;jpy; kuq;fspd; DBH mstPLfis vLj;jy;. 

 
$l;L Ma;thsu;fs; 

1. fyhepjp ud;ty> jhtu tpQ;Qhdg;gpupT> nfhOk;Gg; gy;fiyf;fofk;  
 
kdpjts mgptpUj;jp 

M.Phil. khztu;fs; 

1. jpU. G.D.A. ehsf;f (ngg;utup> 2012 ,y; tpyfpdhu;) 
2. jpU. A.B. nkjtj;j> jhtu tpQ;Qhdg;gpupT> nfhOk;Gg; gy;fiyf;fofk;. 
 
gapw;rp ngWk; gl;lf;fPo; khztu;  

nry;tp mQ;rdp &grpq;f> UFz gy;fiyf;fofk; (rdtup 2013 Kjy; [_iy 2013 tiu) 
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7.2.6.2.2 ,yq;ifapd; Gwefu;g; gFjpfSf;fhd nlq;F mgha 

tiuglj;ijj; jahupj;jy; 
 

M.P. kjehaf;f1> J. Fzjpyf2> S. tpN[Re;ju3> 
P.H.D. FRkhtjp4> M.C.M ,f;ghy;1 

 
1jhtu capupay; nraw;jpl;lk;> mbg;gil fw;iffs; 
epWtfk;> fz;b> ,yq;if>  2gl;lg;gpd; tpQ;Qhdf; 
fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk;> 
3Rfhjhu itj;jpa cj;jpNahfj;ju;> fk;nghy> 

4kNyupah vjpu;g;G ,af;fk;> tl;lg;GYt 
 

,e;j Ma;tpy;> fhyepiy kw;Wk; r%fg; 
nghUshjhug; gukhdq;fisg; gad;gLj;jp nlq;F 
mghaj;ijg; Gtpapay; uPjpahf milahsk; 
fhz;gjw;fhd xU Kiwapay; mikg;ig 
tpsq;fpf;nfhs;tjpy; ftdk; nrYj;jpAs;Nshk;. 
,ilaPl;L epfo;r;rpj;jpl;lq;fSf;fhd Xu; xOq;fhd 
mZFKiwiaf; nfhz;bUg;gjw;F nlq;F 
epfo;Tfspdhy; mr;RWj;jy; cs;s gpuNjrq;fis 
milahsk; fhZjy; Kf;fpakhdjhFk;. 
,t;tiuglq;fs; Neha; njhw;wpa kf;fspd; 
Kftupfshy; Gtpf;FwpaPblg;gl;ld. ,J Gtpapay; 
mghaj;jpd; fhuzkhf kl;Lk; ,lk;ngWk; guty; 
nrad;Kiwia gFjpastpy; 
gpujpepjpj;Jtg;gLj;JfpwJ. milahsk; fhzg;gl;l 
thdpiy kw;Wk; r%fg;-nghUshjhuf; fhuzpfs; 
xU Gwefu;g; gpuNjrkhd fk;nghytpy; fpuhk kl;lj;jpy; tiuglkhf;fg;gl;ld. 

njhw;W Neha;f; fz;fhzpg;Gj; juTfs; ,Ug;gjhy;> nghJr; Rfhjhuj; njhopy; ty;Yeu;fs; 
Nehiaf; fl;Lg;gLj;Jtjw;F NkYk; tpidj;jpwd; tha;e;j epfo;r;rpj; jpl;lq;fis cUthf;f 
GIS ,idg; gad;gLj;j KbAk; (Cromley and Mclafferty, 2012) nlq;F Neha; guTjy; 
tjptplj;Jf;F ntspNa epfof; $Lk;. juTfs; itj;jpau;fs; nlq;F epfo;it 
cWjpg;gLj;Jifapy; ngwg;gl;ld. midj;J uh];lu; tiuglq;fSk; xd;wpizf;fg;gl;L 
Gtpapay; jfty; Kiwik (GIS) ,idg; gad;gLj;jp mghag; gpuNjrq;fis milahsk; 
fhz;gjw;fhd ntsp khjpupAUf;fs; jahupf;fg;gl;ld. Gtpapay; uPjpahf mghag; gpuNjrq;fs; 
efuj;jpypUe;J fpuhkj;Jf;fhd gFjpfs; vd nlq;F mgha tiuglk; (DRM) %yk; 
milahsk; fhzg;gl;ld. 

Xu; cau;e;j rjtPjkhd nfhq;fpwPw;Wg; ghsq;fs; kw;Wk; m];ng];Nlh]; $iu tPLfs; 
nlq;F ,lk;ngw;wit vd fsq;fSf;Fr; nrd;w nghJ milahsk; fhzg;gl;ld. 
nfhq;fpwPw;Wf;  $iug; ghsq;fs; kiof;fhyj;jpd; NghJ mjpf vz;zpf;ifapyhd Esk;G 
ngUFk; ,lq;fSld; milahsk; fhzg;gl;ld. m];ng];Nlh]; $iufisf; nfhz;l  
tPLfspy; milg;Gs;s> NghJkhd msT Rj;jpfupf;fg;glhj  kio ePu;g; gPypfspy; Flk;gpfs; 
fhzg;gl;ld. Xiyf;$iuAila tPLfs; fpl;lj;jl;l Esk;Gg; ngUf;fNk ,d;wpf; 
fhzg;gl;ld. jha;yhe;jpy; nlq;F Fwpj;j  ntspg; gFg;gha;T xd;W DF mghak; Gtpapay; 
uPjpahf Vftpdkhf cs;sJld; tPl;L tif kw;Wk; jho;e;j Fg;ig mfw;wYld; njhlu;Gw;W 
,Ug;gjhfj; njuptpj;jJ (Thammapalo et al., 2008) tPlikg;Gg; ghzpahdJ jz;zPu;r; rhbfs; 
kw;Wk; iftplg;gl;l nghUs;fSld; tYthfj; njhlu;Ggl;bUe;jJ. 

 rpy tjptpl tiffspy; cs;s iftplg;gl;l nghUl;fSldhd  NghJkhd msT jpwe;j 
ntspfs; kpf vspjpy; kio ePuhy; epuk;gp Esk;G ngUFk; ,lq;fis cUthf;ff; $Lk;. 
kdpju;fNs ituRf;fSf;fhd Njf;fkhf miktNjhL nlq;F tpiuthfg; guTtjw;Fg; 
Nghf;Ftuj;J top tFf;fpwJ. fy;tp kl;lj;ij tiuglkhf;Fjy; Neha;f;fhd kf;fspd; 
tpopg;Gzu;T vd milahsk; fhzg;gl;lJ. 
 

epiyahd jz;zPu; toq;fy; ,y;yhj NghJ> kf;fs; rhj;jpakhd midj;Jf; 
nfhs;fyd;fspYk; ePiur; Nrkpj;J itf;fj; jiyg;gLfpd;wdu;. ,e;j Ma;T 
Nkw;nfhs;sg;gl;l gpuNjrj;jpy; gpujhd toq;fypypUe;J ePiug;ngWk; tPLfspy; rhj;jpakhd 
midj;Jf; nfhs;fyd;fspYk; ePiur; Nrkpg;gJ mwpag;gl;lJ. nfhs;fyd;fspd; xOq;fw;w 
Rj;jpfupg;gpd; fhuzkhf ,J Esk;Gg; ngUf;fj;Jf;F top tFf;fpd;wJ. tshfj;Jf;F 
ntspapYk; mjw;F mz;ikahfTk; cs;s %yk; xd;wpypUe;J ePiu toq;Fjy; FWfpa 
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fhyj;Jf;F ePiur; Nrkpg;gJld; njhlu;Ggl;bUe;jJ. tshfj;Jf;F cs;spUe;Nj Mo; Foha;f; 
fpzW my;yJ jpwe;j fpzw;wpypUe;J ePiug;ngWk; tPLfspy; ePu; ePz;l Neuk; Nrkpj;J 
itf;fg;glhjjhy; Fiwe;j mghaj;ij ciladthf milahsk; fhzg;gl;ld. Bohra 
kw;Wk; Andrianasolo (2001) My; ,e;jpahtpy; Nkw;nfhs;sg;gl;l ,J Nghd;w Ma;nthd;W> 
uh[];jhdpy; xU r%fj;jpd; r%fg;-nghUshjhuf; fhuzpfisf; fhtpg; ngUf;fj;jpd; 
gpujhd fhuzkhf milahsk; fz;lJ. nlq;F ed;F guhkupf;fg;glhj> fhtpf; fl;Lg;ghlw;w 
> ePu; kw;Wk; jpz;kf; fopTj;njhFjpfisf; nfhz;l efur; r%fq;fspypy; fhzg;gLk; 
gpujhdkhf efuj;Jf;Fupa xU NehahFk;. ngupJk; efukakhfpa r%fq;fspy;> mjpf 
nrwptpyhd kf;fs; rhu;gstpy; rpwpa Gtpapay; ntspfspy; tho;fpd;wdu;. kf;fspd; mlu;j;jp 
mjpfupf;Fk; NghJ guTe;jd;ikf;fhd khWepiyj; jpzpTk; mjpfupf;fpwJ.  
 
,e;j Ma;T> R+ow;fhuzpfSk; r%fg; nghUshjhuf; fhuzpfSk; Ma;T gpuNjrj;jpy; nlq;F 
guTtjw;fhd kpf Kf;fpa fhuzpfs; vdf; fz;lwpe;jJ. kpfr; rupahd DRM xd;iwg; 
ngw;Wf; nfhs;tjw;F kUj;Jt uPjpapy; ,dq;fhzg;gl;l nlq;F epfo;Tfisg; ngw 
Ntz;Lnkdg; gupe;Jiuf;fg;gLfpwJ. nlq;F Neha;j; njhw;W tjptplj;Jf;F ntspNa epfof; 
$Lk;. Ma;Tf;fhyj;jpy; nlq;F cWjpg;gLj;jy; kUj;Jt uPjpapYk; xOq;fhd KiwapYk;  
Nkw;nfhs;sg;glhik ,j;juT Kiwikapd; ,dq;fhzg;gl;l xU FiwghlhFk;. 

crhj;Jiz 

1. Bohra, A. and Andrianasolo, H.  Application of GIS in modeling of dengue risk based on 

socio cultural data in Jalor, Rajasthan in India. Dengue Bulletin, 2001, 25, 92 – 102. 

2. Cromley, E.K. and Mclafferty, S.L. GIS and public health. 2
nd 

edition. (A Davidson of 

Guilford publications, inc). 2012. 

3. Thammapalo, S., Nagao, Y., Sakamoto, W., Saengtharatip, S., Tsujitani, M., Nakamura, Y., 

Coleman, P.G. and Davies, C. Relationship between Transmission Intensity and Incidence of 

Dengue Hemorrhagic Fever in Thailand. PLoS Negl Trop Dis,2008, 2(7): e263.  

 
 $l;L Ma;thsu;fs; 

1. fyhepjp J. Fzjpyf> gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; 
gy;fiyf;fofk; 

2. itj;jpau; S. tpN[Re;ju> Rfhjhu itj;jpa cj;jpNahfj;ju;> fk;nghy 

3. itj;jpau; P.H.D. FRkhtjp> kNyupah vjpu;g;G ,af;fk;> tl;lg;GYt 

kdpjts mgptpUj;jp 

MPhil khztu;: 

M.P. kjehaf;f> gl;lg;gpd; tpQ;Qhdf; fy;tp epWtfk;> Nguhjidg; gy;fiyf;fofk; 

gapYeu; gl;lf;fy;tp khztu;fs; 

 H. nly;tpd;> tpyq;fpaw;gpupT> nfhOk;Gg; gy;fiyf;fofk; 
 M.H. eNthjh kpfpuh[;> tptrhag; nghwpapaw; gpupT> tptrha gPlk;>  UFz 

gy;fiyf;fofk; 

 

 

 

 

 



311 

 

7.3 R+oy;; kw;Wk; Gtp tpQ;Qhdq;fs; 

7.3.1 cau; tpyq;Ffspd; capupaYk; gy;tifikg; ghJfhg;Gk; 

nraw;jpl;lj; jiytu;: fyhepjp  W.P.J. bl;l]; 

nraw;jpl;l tptuzk; 

,J gy Mz;Lfshf eilngWk; vkJ Ma;T epfo;r;rpj; jpl;lk; Fwpj;j xU 
fz;Nzhl;lkhFk;. ,e;epfo;r;rpj; jpl;lk; Fuq;Ffis (cau; tpyq;Ffs;) mtw;wpd; 
,aw;ifahd fhl;L thoplq;fspy;> Fwpg;ghfg; nghyd;dWitapy;> mtjhdpg;G Ma;Tfis 
cs;slf;fpAs;sJ. vkJ Nehf;fk; cau; tpyq;Ffspd; (kdpju;fs; mlq;fyhf) r%f 
elj;ijapd; capupay; mbg;gilfs; Fwpj;j Gjpa mwpitj; jhgpg;gjhFk;. elj;ij 
capupaypd; gy gFjpfSlDk; njhlu;G gl;bUg;gjhy; vkJ Ma;tpd; ,yf;F NtW 
JiwfSf;Fk; Kf;fpaj;Jtk; tha;e;jJ. fle;j fhy ntspaPLfs; r%f xOq;fikg;G> 
tk;rhtsp>R+oypay;> kugZg; gy;tifik> R+oy; khw;wq;fs; vd;gtw;wpy; ftdQ; nrYj;jpd. 
ehk; Fwpg;ghf lhtPdpaj; jFjp kw;Wk; Fbj;njhifg; Gs;sptptuq;fs; kPJ mj;jifa 
khwpfspd; tpisT Fwpj;J Mu;tk; nfhz;Ls;Nshk;. cjhuzkhf> vkJ Ma;T 
Kjd;Kiwahfg; cau; tpyq;FfSf;fhd Gs;sptpgutpay; tho;f;if ml;ltizfisj; 
jhgpj;jNjhL gpioj;J tho;jy;> ,dg;ngUf;f ntw;wp> ngsjpf tsu;r;rp vd;gtw;wpYs;s 
jdpg;gl;l NtWghLfspy; r%f elj;ij nry;thf;Fr; nrYj;JfpwJ vd;W fhl;baJ. 
,j;jifa juTfs; jw;fhy r%f-capupay; kw;Wk; $u;g;Gf; fUJNfhs;fisr; Nrhjpg;gjw;Fg; 
gad;gLtNjhL tpQ;Qhdj;jpYk; ghJfhg;gpYk; Kf;fpaj;Jtk; ngWfpd;wd. 

eilKiwapy;> r%ff; $u;g;Gj; Njhw;wg;ghl;il Muha;tw;fhf ehk; vkJ Ma;tplj;jpy; 34 
NtWgl;l r%ff; FOf;fspilNa gutpf;fhzg;gl;l  ehd;fhapuj;Jf;Fk; Nkw;gl;l kf;fhf; 
Fuq;Ffis (capUs;s kw;Wk; ,we;j) milahsk; fz;Ls;Nshk;. xt;nthU 
kf;fhf;fpw;Fk;> mjd; elj;ij> guk;giu> R+oypay; kw;Wk; Fbj;njhifapay; tuyhw;iw 
ehk; fz;lwpe;Js;Nshk;. NkYk;> Vwj;jho 1>500 kf;fhf;Ffspd; je;ij top 
milahsq;fhziy Kbj;Js;Nshk;. ,e;Nehf;fj;Jf;fhf> ePz;l fhyg;gFjpapyhd ngupa 
mstpyhd khjpupfs; Gs;sptpgutpay; cWjpg;ghl;Lf;fhfj; Njitg;gLfpd;wd. rpy 
tUlq;fSf;F Kd;G ,jid xj;j Ma;Tfis eiu kw;Wk; Cjh Kf yhq;Fu;fspYk; 
nghyd;dWitapYs;s vkJ Ma;tplj;jpy; Muk;gpj;Njhk;. 

vkJ Ma;T ,yq;ifapd; Njrpa mgptpUj;jpf;F Kf;fpakhd gpuNahfq;fisf; 
nfhz;Ls;sJ. cjhuzkhf> nlq;Ff; fha;r;ry;> nlhf;Nrhgpsh];Nkh]p];> 
fpupg;Nlh];Nghupbak; kw;Wk; Vida kdpj kw;Wk; cau; tpyq;F Neha;fSf;fpilapyhd 
Kf;fpaj; njhlu;ig (fofj;ijr; Nru;e;j kpUf itj;jpau;fspd; xj;Jiog;Gld;) ehk; 
fhl;bAs;Nshk;. ,d;ndhU kl;lj;jpy;> ,aw;ifiag; ghJfhg;gjpYk; cs;Shu; r%fj;ijr; 
nrd;wilAk; fy;tp epfo;r;rpj; jpl;lq;fspYk; ehk; Kd; eltbf;if Nkw;nfhz;Ls;Nshk;. 
kdpju;fSf;Fk; Fuq;FfSf;Fk; ,ilapyhd Nghuhl;lj;ijj; jzpg;gjw;F cs;Su; muRf;F 
ehk; cjtpAs;Nshk;. cs;Shu; Clfq;fs; thapyhfTk; ghlrhiyfisr; nrd;wilAk; 
,aw;iff; fy;tp epfo;r;rpj; jpl;lq;fs; %ykhfTk; ,aw;ifiaf; fhg;gJ gw;wpa 
tpopg;Gzu;Tf;F ehk; gq;fhw;wpAs;Nshk;. ,Wjpahf> nghJkf;fSf;F mwpT+l;Lk; 
Kaw;rpahfTk; ,aw;ifg; ghJfhg;gjw;F kdpju;fspd; mDjhgj;ijAk; MjuitAk; 
nty;tjw;fhfTk; vkJ Ma;T cyfshtpa uPjpapy; juk; tha;e;j tptuzg;glq;fshf 
xspgug;gg;gl;Ls;sJ. vkJ tptuzg; glq;fs; ,yq;if Fwpj;j ey;y tpk;gj;ij cyf 
murpay; kw;Wk; nghUshjhu muq;Ffspy; toq;fpapUg;gNjhL cy;yhrg; gpuahzpfisAk; 
ftu;e;jpUf;fpd;wd. 
 

7.3.1.1 fhl;L tho; njhg;gpf; Fuq;fpy; (Macaca sinica) kutho;f;iff;fhd 
clw;nfhOg;G ,irthf;fq;fSk; cau; tpyq;Ffspy; 

nfhOg;gpioaq;fspd; $u;g;Gk; 

W.P.J. bl;l]; 

mbg;gilf; fw;iffs; epWtfk;> fz;b> kw;Wk; ];kpj;Nrhdpad; ghJfhg;G capupay; 
epWtfk;> If;fpa mnkupf;fh 

kdpjuy;yhj fhl;L cau;tpyq;Ffspd; clw; $w;wikg;G kw;Wk; nfhOg;gpd; cUtikg;Gf; 
Fwpj;j jfty;fspd; gw;whf;Fiw epyTfpwJ. ,aw;ifahd czit cl;nfhz;L te;j 
fhl;Lj; njhg;gpf; Fuq;FfspypUe;J (Macaca sinica)  (WTM) ntl;bnaLf;fg;gl;l 
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nfhOg;gpioak; cly; epiwapd; 2.1% Mf mike;jJ. ,J $z;by; tsu;f;fg;gLk; 
kdpjuy;yhj cau;tpyq;FfspdJk; rkfhy kdpju;fsJk; mwptpf;fg;gl;l nfhOg;Gj; 
jd;ikapYk; kpff; FiwthdjhFk;. WTMfspy; nfhOg;Gj; jd;ik taJlDk; cztpd; 
nropg;GlDk; mjpfupj;jnjdpDk; ghypd; mbg;gilapy; NtWgltpy;iy. WTMfspy; (vitAk; 
gUkdhditay;yhj) tapw;wiwf;F cs;Nsahd nfhOg;G Kjypy; epuk;gpaNjhL “Nkyjpf” 
nfhOg;G 6:1 vDk; tpfpjj;jpy; Rw;waypy; Nrkpf;fg;gl;lJ. 

jirfSf;F ,ilapyhd nfhOg;G Mff;Fiwe;j mstpy; (0.1%) fhzg;gl;lJ. gUkdhd 
kdpju;fs; kw;Wk; $z;by; tsu;f;fg;gLk; Fuq;Ffspy; Njhypd; fPohd nfhOg;gpd; 
ngUk;gFjp Nkw;gug;G tapw;wpy; Nru;tjw;F khWgl;l tpjj;jpy; Njhypd; fPohd nfhOg;gpd; 
<15% ,idNa Nkw;gug;G tapW nfhz;bUe;jJ.  nkhj;jf; nfhOgpioaj;jpd; mjpfupg;Gld; 
jpuSk; nfhOg;G> clypd; rkepiyiaAk; jho;thd GtpaPu;g;G ikaj;ijAk; NgZtw;F 
,irthf> 8 NtWgl;l gpujhd kw;Wk; Rw;way; gbTg; gpuNjrq;fspilNa ,lk; khwpaJ. 
kutho; cau; tpyq;Ffspy; tpiuthd mirTf;Fk; Edpf;fpisfis cz;Ztjw;Fkhd 
,irthf;fq;fs; nfhOg;gpd; msitAk; guk;giyAk; kl;Lg;gLj;Jfpd;wd vdf; fpilf;ff; 
$ba juTfs; czu;j;Jfpd;wd. ngz; tpyq;FfspYk; Gjpjhfg; gpwe;j Fl;bfspYk; 
kdpju;fSf;Fupaijg; Nghy; mjpf clw; nfhOg;G ,y;yhik> kutho;Tf;Fupa 
,irthf;fq;fs; nfhOg;gpy; jq;fpapUf;Fk;> ngupa %isAs;s Foe;ijfspdJk; 
mtu;fisg; NgZtjw;F nfhOg;gpioak; epiwe;j jha;khupdJk;  tpUj;jpia 
tpyf;Ffpd;wd vd;gij czu;j;JfpwJ. ed;F czT+l;bf; $l;by; tsu;f;fg;gLk; 
Fuq;Ffspdij tpl fhl;L tho; cau;tpyq;Ffspd; tho;f;if Kiw kw;Wk; 
clw;$w;wikg;G vd;gd Muk;gfhy> czitj;Njbr; Nrfupj;j kdpju;fSf;fhd mjpfk; 

nghUj;jkhd khjpupahf mikfpd;wd.  
crhj;Jiz  
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7.3.1.2 ,yq;ifapd; Guhjdf; fyhrhu tpOkpaq;fisf; nfhz;l kuGupikj; 
jsq;fspd; Kfhikia UNESCO nfhs;iff;F ,irthf;Ftjw;F xU 

Nfhupf;if 

W.P.J. bl;l];1 kw;Wk; K.A.S. Fzjpyf2 

1mbg;gilf; fw;iffs; epWtfk;> fz;b> 1];kpj;Nrhdpad; ghJfhg;G capupay; epWtfk;> 
If;fpa mnkupf;fh> 2cau; tpyq;Ffspd; gy;tifikiag; ghJfhg;gjw;fhd rq;fk;> 

,yq;if 

,yq;ifapd; njhd;ikahd fyhrhu kuGupikfspd; ghJfhg;G mjd; Mf;ff;$WfspilNa 
Kfhik kw;Wk;  ghJfhg;G Fwpj;j mOj;jj;jpd; rkepiyahd guk;gyhy; ed;ikailAk;. 
mj;njhd;ikahd ehfupfj;jpd; Mf;ff;$Wfs; (a) epidTr;rpd;dq;fs; kw;Wk; 
njhy;fiyg;nghUl;fspd; ngsjpf vr;rq;fs; (b) Fsq;fSk; ePu;g;ghrdj; njhFjpfSk; 
vd;gtw;iw kl;Lkd;wp (c) capu;thOk; tdj; Njhl;lq;fs; kw;Wk; Guhjd tho;f;ifapd; 
juj;ijj; jhq;fpa ,aw;ifr; R+oy; vd;gtw;iwAk; cs;slf;fpAs;sJ. jw;nghOJ 
ngUk;ghyhd njhy;nghUspay; mtjhdKk; tsq;fSk; Guhjdf; fw;rpd;dq;fspd; 
kPs;fl;LkhdKk; ghJfhg;Gk;> cl;fl;likg;Gfspd; etPd kag;gLj;jy; kw;Wk; cy;yhrg; 
gazpfspd; Kfhik vd;gtw;wpy; nrYj;jg;gLfpd;wd. vdpDk;> Guhjd fyhrhu kuGupikfs; 
epidTr; rpd;dq;fSf;F kpf mg;ghy; ePz;L nry;fpd;wd. cjhuzkhf> fhl;Lj; Njhl;lq;fs; 
njd; Mrpahtpd; Guhjd ehfupfj;jpd; Kf;fpa ghfq;fshf ,Ue;jd. ,yq;ifapy;> mtw;wpd; 
,Ug;Gf;fhd tuyhw;W Mjhuq;fs; Mff;Fiwe;jJ 27 ,lq;fSld; njhlu;Ggl;Lg; gutpf; 
fhzg;gLfpd;wd. mtw;wpy; kpfTk; Kf;fpakhdit rPfpupa> kpfpe;jNy> rpJy;gt> upj;jpfy 
kw;Wk; nghyd;dWitapy; mwpag;gl;Ls;sd. ,yq;ifapy; mtw;wpd; goik Mff;Fiwe;jJ 
murd; %j;j rptdpd; fhyj;Jf;Fr; nry;tJld; (fpK 307-247) (kfhtk;rk;: Geiger 1912) 
Md;kPf tho;f;iff;F mtw;wpd; Kf;fpaj;Jtk;  Njthdk;gpajp];] murdhy; mtdJ 
je;ijapd; kfh Nktd cj;jpahdj;jpy; ,aw;iff; fhl;bd; milahskhd Nghjp kuj;ij 
ehl;Lg; Gj;jiu tzq;fpajd; %yk; Rl;bf;fhl;lg;gl;lJ. fhl;Lj; Njhl;lq;fs; kjk; rhuhj 
tho;tpYk; Kf;fpaj;Jtk; ngw;wd. cjhuzkhf> murd; guhf;fpuk ghF (fpgp 1153-1186) 
nghyd;dWitapYs;s yf;\ cadtpy; xU goj;Njhl;lj;ij (gohuhk) mikj;jhd; vd 
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vOjg;gl;Ls;sJ. NtW Njhl;lq;fs; G+f;fspd; moifAk; (G\;ghuhk) epoy; kuq;fSldhd 
ngsjpf Rfk; kw;Wk; Xa;itAk; (GQ;rhuhk) typAWj;jpd. “A Selection of Indigenous Trees for 

Traditional Landscape in Sri Lanka” vDk; mtuJ E}ypy;> Nguh. epky; b rpy;th 
goq;fhyj;jpy; Kf;fpaj;Jtk; ngw;wpUe;j gy ku kw;Wk; jhtu ,dq;fisr; 
rpj;jupj;Js;sNjhL etPd cjhrPdj;jhy; jw;NghJ ,y;yhkw; NghAs;s gy kh tiffisAk; 
cs;slf;fpAs;shu;. fhl;Lj; Njhl;lq;fs; Md;kPf kw;Wk; kjk; rhuhj tho;f;ifapd; Kf;fpa 
ghfq;fshf mikj;jJ kl;Lkd;wp ,aw;if cyfpd; Kf;fpaj;Jtk; nghJthfg; 
Nghw;wg;gl;lJld; Kfhik nra;ag;gl;l fhl;Lj; Njhl;lq;fSf;F mg;ghy; ePz;L nrd;wJ. 
,yifapd; ngsj;j kw;Wk; ,e;J kjg;ghuk;gupaq;fSf;F mika> kfhtk;r tuyhw;W E}y; 
,yq;ifapd; gz;ila kd;du;fs; jk;ikr;R+o;e;j ,aw;if cyifg; ngupJk; kjpj;jdu; 
vdf; fhl;LfpwJ. Mff;Fiwe;jJ fpgp 24 msTf;Fg; gpd;Ndhf;fpa fhyg;gFjpapy; murd; 
Mkz;l fhkpdp  (fpgp 19-29) midj;J kpUfq;fspdJk; nfhiyiaj; jil nra;jhd;.  

murd; eprq;f ky;yd; (fpgp 1187-1196) Nghd;w VidNahu;> jkJ gue;j ,uhr;rpaj;jpd; epyk;> 
fhw;W kw;Wk; ePupy; capu;f;nfhiy nra;tijj; jil nra;jNjhL> rpy cs;ehl;Lf;Fupa 
kuq;fSf;Fk; ,g;ghJfhg;ig ePl;bapUe;jdu;. ,e;j mur cj;juTfSf;fhd Mjhuq;fs; 
,t;turu;fspd; muz;kidfsJk;>  nghyd;dWit> kpfpe;jNy> mDuhjGuk; Mfpa 
,lq;fspYs;s Nfhtpy;fsJk; njhy;nghUspay; vr;rq;fspy; fy;ypy; nrJf;fg;gl;Ls;sd. 
gy E}w;whz;Lfshf topte;j  mur fl;lisfs; cyfpd; Kjy; cj;jpNahfG+u;t ,aw;ifr; 
ruzhyaq;fisj; jhgpj;jYf;F epfuhdJ. 

njhd;ikahd ,g;ghuk;gupaj;jpd; gpd;dzpapy; Nehf;Fk; NghJ ,yq;ifapd; ,aw;ifg; 
guk;giu kuGupikfs; FWfpa Nehf;fq;fshy; mope;J tUtJ kpfTk; tUe;jj;jf;fJ. 
jw;NghJk; ,lk;ngw;WtUk;  ,yq;ifapd; kuGupikj; jsq;fspd; ,aw;ifg; ghfq;fspd; 
cjhrPdKk; mopj;jYk; njhd;ikahd fyhrhu Kd;Djhuzq;fSlDk; UNESCO 
topfhl;ly; jFjpfSf;Fk; Kuzhf mike;Js;sd. 

$l;L Ma;thsu;fs; 

1) Nguh. R.P.V. [ae;j uh[gf;r> xl;Lz;zpapay; NguhrpupaUk; NehAapupay; gpuptpd; 
jiytUk;> Nguhjidg; gy;fiyf;fofk;> Nguhjid. 

2) fyhepjp. mNrhf jq;nfhy;y> fhy;eil kUj;Jt tpyq;F tpQ;Qhd gPlk; Nguhjidg; 
gy;fiyf;fofk; 

3) Nguh. gPw;wu; Nez;Ngu;f;> [PNdhkpf;Rf;fhd nfhNyhd; kj;jpa epiyak;> N[u;kdp. 
 

kdpj ts mgptpUj;jp 

vkJ fsg;gzpahsu;fs; b];dp jahupg;ghsu;fs; kw;Wk; BBC cld;  ,ize;J 
tptuzg;glq;fs; jahupg;gjpy; <Lgl;likahy;> Ke;jpa tUlq;fisg; Nghyd;wp 2013 Mk; 
Mz;by; nghyd;dWitg; gFjpf;fhd ntspr;nry;Yk; cs;Shu; fy;tp epfo;r;rpfs; Mff; 
Fiwe;j mstpNyNa fhzg;gl;ld. tptuzg;glq;fs; mtw;wpd; fspg;G+l;Lk;> mwpit 
tsu;f;Fk; jd;ikfSlDk; ,aw;ifia ghJfhg;gjd; Njit Fwpj;j R+l;Rkkhd 
nra;jpAlDk; cynfq;fpYk; thOk; gy kpy;ypad; njhiyf;fhl;rp urpfu;fisr; 
nrd;wile;jd. cs;Shu; ghlrhiy epfo;r;rpfs; 2014 ,y; kPsj; njhlq;fg;gLk;. 
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cUtk; 1. ,e;jj; njhg;gpf; Fuq;F (Macaca sinica) Nghd;w cau; tpyq;fpdf; Fl;bfs; 
gpwf;Fk; NghJ fpl;lj;jl;l clw;nfhOg;G vJTk; mw;W ,Ug;gjhy; mtw;iw kuq;fspy; 
J}f;fpr; nry;Yk; jhapd; Rik Fiwfpd;wJ. vdpDk;> ,e;j cly;epiwf; fl;Lg;ghL 
ghY}l;bfspilNa gpwg;gpd; NghJ kpf mjpfkhd nfhOg;igf; nfhz;l kdpjf; 
Foe;ijfspYk; kpfTk; khWgl;l tpjj;jpy; Fl;bapd; %is tpUj;jpia vy;iyg;gLj;JfpwJ. 
kdpjf; Foe;ij kw;Wk; jhapd; nfhOg;Gr; Nrkpg;Gfs; Foe;ijapd; tpiuthd %is 
tsu;r;rpf;fhd vupnghUshf Kf;fpaj;Jtk; ngWfpd;wd. N`hkpdpl;Lfspd; $u;g;G 
kutho;itf; iftpl;L epiwiaj; jhq;ff;$ba jiu tho;tplj;Jf;F khwpajpy; 
jq;fpapUe;jJ (Dittus, W.P.J.  (2013) Arboreal adaptations of body fat in wild toque macaques 

(Macaca sinica) and the evolution of adiposity in primates. American Journal Physical Anthropology 

152:333-344.  DOI: 10.1002/ajpa.22351 (glk; Barney Wilczak). 
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7.3.2 ,urhad kw;Wk; Rw;whly; njhFjpfs; khjpupahf;fk;  

nraw;jpl;lj; jiytu;: fyhepjp  nkj;jpfh tpjhdNf (Nkyha;thsu;) 

,urhad kw;Wk; Rw;whly; njhFjpfs; khjpup cUthf;f Ma;Tf;FO jpz;kf;fiury; 
,ilKfj;jpy; ,urhad nrad;Kiwfis tpsq;fpf;nfhs;sTk;> ePu; kw;Wk; kz; khriljy;> 
fly;ePu; cs;tUjy; Mfpatw;wpd; kjpg;gPL> gz;gwpjy;> fz;fhzpg;G Mfpatw;Wf;Fk; kdpj 
ed;ikf;fhf ,j;njhFjpfspd; khjpup cUthf;fj;jpw;Fk; Ntiyahw;Wfpd;wJ. 

Nrg;gd;iudpd; ,aw;ifahd fiujy;: #oypw;F er;R%yfq;fs; nghrpAk; rhj;jpak; 

2009 Mz;L gpw;gFjpapy; Muk;gpj;j ,r;nraw;jpl;lj;jpd; ,yf;F Nrg;gd;iud; kz;zpypUe;J 
Cr, Ni kw;Wk; Mn Nghd;w ghu cNyhf ,dq;fspd; nghrpjypd; nghwpKiwapid tpsq;fpf; 
nfhs;sy; MFk;. ,r;nraw;jpl;lj;jpw;fhd epjp tpQ;Qhdj;jpw;fhd ru;tNjr epWtfk;> RtPld; 
,ypUe;J ngw;w khdpaj;jpdhy; gFjpgl toq;fg;gl;lJ. 

epy epug;Gif nghrptpd; fz;fhzpg;Gk; eNdh G+r;rpa tY ,Uk;G (NZVI) ,id gad;gLj;jp 
mjd; gupfupg;Gk; 

,e;j Ma;T 2010Mk; Mz;L Muk;gpj;J jw;NghJk; njhlUk; ePz;l fhy Ma;thFk;. 
nfh`hnfhl kw;Wk; fk;nghy jpz;kf;fopT Ftpg;Gfspd; epy epug;Gif nghrpT kw;Wk; 
kz;zpd; gz;gwpjy; Nkw;nfhs;sg;gLfpd;wJ. fhw;wpy; epiyahd NZVI> epy epug;Gif 
nghrptpd; gupfupg;gpw;fhd mjd; jpwd; Fwpj;J Muha;tjw;fhf gy;NtW Nrjd Nru;itfs; 
gad;gLj;jp njhFf;fg;gl;lJ. ,e;j nraw;jpl;lj;jpw;F gFjpastpy; JICA tpd; cjtp 

fpilj;jJ. 2013Mk; Mz;L> Vwj;jho 37 kpy;ypad; JPY ngWkjpAs;s cgfuzq;fs; 
ngwg;gl;L ntw;wpfukhf nghUj;jg;gl;ld. 

#oy; kWrPuikg;gpw;fhf capu;f;fup 

Kjw; fl;l Ma;Tfs; 2012Mk; Mz;by; Muk;gpj;J njhlu;e;J ,lk;ngWfpd;wd. 
,r;nraw;jpl;lj;jpw;F 2013 ,y; njhopy;El;g Muha;r;rp mikr;rpd; khdpak; toq;fg;gl;lJ. 

cNyhfq;fs; kw;Wk; Nrjd Nru;itfspd; Ngu;FNshNul;L mirT: nrt;thapd; regolith 
kPjhd tpisTfs; 

,e;j Ma;T 2013y; Muk;gpj;jJ. xU tYthd xl;rpNaw;wpahd Ngu;FNshNul;L> 
fdpaq;fshYk; Nrjd Nkw;gug;GfshYk; vspjpy; cwpQ;rg;gLtjpy;iy. nrt;thaf;;fpuf kz; 
Gtpia tpl mjpf nrwptpyhd Ngu;FNshNul;il nfhz;Ls;sJ. 1976 ,ypUe;J nrt;thapd; 
Nkw;gug;gpy; Nrjdq;fis fz;lwpa tpQ;Qhdpfs; ntw;wpapd;wp Kad;W tUfpd;whu;fs;. 
,r;nraw;jpl;lj;jpd; ,yf;F cNyhf mirtpd; kPjhd xU Rw;whly; mghakhf kz;zpy; 
Ngu;FNshNul;L ,ilj;jhf;fq;fis tpsq;fpf; nfhs;sYk; nrt;tha; Nkw;gug;gpy; 
Nrjdq;fis mopg;gjw;fhd mjd; jpwid khjpup kz;iz mbg;gilahf nfhz;L 
Muha;jYk; MFk;.  
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7.3.2.1 ,yq;ifapd; Nrg;gd;iud; kz;zpypUe;J cNyhf mad; 
tpLtpg;G 

nkj;jpf;fh tpjhdNf 
 

1,urhad kw;Wk; Rw;whly; njhFjpfs; khjpupahf;f Ma;Tf;FO> mbg;gilf; fw;iffs; 
epWtfk;> fz;b> 2Gtpapay; tpQ;Qhd gpupT> fd;ungwp gy;fiyf;fofk;> jdpg;gl;l nghjp 

4800> fpiu];l;Nrr;> epA+rpyhe;J> 3mj;jpyhe;jpf; fy;Yhup> 105 <ld; tPjp> ghu; JiwKfk;> ME 
04609, USA 

 
 my;l;uhNkhgpf; ghiwfs; kw;Wk; njhlu;Gila kz; tiffs; (mjhtJ> Nru;gd;iud; 
kz;fs;) cNyhf khriljypd; kdpj ,dk; rhuhj %yq;fs; MFk;. ,k;kz; 
tiffspypUe;J #oTs;s gFjpfspw;Fk; epyj;jb ePupw;Fk; tpLtpf;fg;gLk; cau; nrwptpyhd 
cNyhfq;fs; #oypay;> tptrha kw;Wk; kdpj Rfhjhuk; njhlu;ghd gpd; tpisTfis 
nfhz;Ls;;sd. ,q;F ehk; ehd;F NtWgl;l Nru;gd;iud; gpuNjrq;fspd; Gtp ,urhadj;ij> 
ngsjpf ,urhad ,ay;Gfs; kw;Wk; gpupj;njLg;gfspUe;J ngw;Wf; nfhz;l tpsf;fq;fspd; 
mbg;gilapy; ntspapLfpd;Nwhk;. Ni kw;Wk; Mn c];]q;nfhl kz;zpypUe;J ePupw;F Vida 
%d;W gpuNjrq;fis tpl mjpf tPjj;jpy; tpLtpf;fg;gLfpd;wd. mj;Jld; ,t;tpLtpg;G tPjk; 
vy;yh gpuNjrq;fspYk; mjpfupf;Fk; mad; typikald; mjpfupj;jJ. %yf Nru;kq;fis 
milahsk; fhz gad;gLj;jg;gLk; njhlu; gpupj;njLg;G gupNrhjidfs; Mn gpujhdkhf 
xl;irl;Lf;fs;/ (xl;rp)Ijnuhl;irl;Lf;fs; vd;gtw;Wld; ,ize;Js;s mNjNtis Ni kw;Wk; 
Cr vd;gd rpypf;Nfw;Wfs; kw;Wk; ];gpndy;fs; vd;gtw;Wld; ,ize;Js;sd vdf;fhl;bd. 
,e;j ehd;F kz;fspYk; Mff;$Ljyhf fpilf;ff;$ba cNyhfk; Ni MFk;. ,jd; 
Mff;$ba ngWkhdk; (168 ± 6.40 mgkg

-1) c];]q;nfhl kz;zpypUe;J 0.01 M CaCl2  
gpupj;njLg;G %yk; ngwg;gl;lJ. Mn ngUk;ghYk; (xl;rp)Ijnuhl;irl;Lf;fspy; ,ize;Js;s 
NghjpYk; mJ Nrjd gpd;dq;fspYk; gupkhw;wj;jf;f gpd;dj;jpYk; Mff;$Ljyhf KiwNa 
391 mgkg

-1
 (Ajfdt) kw;Wk; 41 mgkg

-1 (c];]q;nfhl) nrwpTfs; tiu gue;J guk;gp 
fhzg;gl;lJ. Cr Kjd;ikahf vQ;rpa gpd;dj;jpy; ,Ue;j NghJk; mjd; ,uz;lhtJ  
Mff;$ba Nru;kk; Nrjdg;nghUs; gpd;dj;jpy; ,Ue;jJ. 

(Ajfdt kz;zpy; 693 mgkg
-1). Kf;fpakhf> Nrjd gpd;dj;Jld; njhlu;Gglf;$ba 

,aw;ifahd kOq;fbj;jypid czu;j;Jk; tifapy; Fwpg;gplj;jf;f msT mWtY Cr 
tpLtpg;G vJTk; mtjhdpf;fg;gltpy;iy. xl;lnkhj;jkhf vkJ Ma;T ngWNgWfs; 
,yq;ifapd; Nru;gd;iud; kz; tiffs; neUf;fb tyaj;jpw;F kpfTk; epiykhwf;$ba 
cNyhf %ykhf mikfpwJ vdf;fhl;bd. 

 

7.3.2.2 epy epug;Gifg; nghrpitf; fz;fhzpj;jYk; NZVI %ykhd mjd; 
gupfupg;Gk; 

S.S.R.M.D.H.R tpN[Nrfu1*
, B.F.A g];ehaf;f2

 kw;Wk; nkj;jpf;fh tpjhdNf1 

1,urhad kw;Wk; Rw;whly; njhFjpfs; khjpupahf;f Ma;Tf;FO> mbg;gilf; fw;iffs; 
epWtfk;> fz;b> 2tptrha nghwpapay; gpupT> Nguhjidg; gy;fiyf;fofk; 

nfh`hnfhl ,yq;ifapd; kuGupik efukhd fz;bapy; cs;s jpwe;j Fg;ig nfhl;Lk; 
,lkhFk;. mjd; nghrpT rupahd cl;gil KiwikNah gupfupg;Gg; nghwpKiwNah ,y;yhj 
fhuzj;jhy;  KO khfhzj;Jf;Fk; ePu; toq;Fk; kfhtyp ejpf;Fs; Neubahfg; gha;fpwJ. 
vdNt> ,e;j Ma;T nfh`hnfhl Fg;igf;fplq;fpypUe;J cUthFk; Nghrptpd; 
,ay;Gfisj; jPu;khdpj;jy; eNdh jputpaq;fisg; gad;gLj;jpg; Nghrpitg; gupfupj;jy; 
Mfpatw;wpy; ftdQ; nrYj;JfpwJ. nghrpT khjpupfs; cyu; kw;Wk; kiof; fhyq;fspy; 
khje;NjhWk; gy;NtW jhdq;fspypUe;J Nrfupf;fg;gl;ld. njhFf;fg;gl;l NZVI ,d; 
,ay;Gfs; cau;thd cj;jpfisg; gad;gLj;jpj; jPu;khdpf;fg;gl;ld. Nghrpitg; gupfupf;Fk; 
tpidj;jpwidj; jPu;khdpf;Fk; xg;gPl;L Ma;Tfs; ehd;F NtWgl;l eNdhjputpaq;fisg; 
gad;gLj;jp Nkw;nfhs;sg;gl;ld. nfh`hnfhl nghrpT kw;Wk; njhFf;fg;gl;l nghrpT 
Mfpatw;wpypUe;J cNyhf mfw;wYf;fhd njhluhd njhFjp> epuy; kw;Wk; ,af;ftpay; 
gupNrhjidfs; Nkw;nfhs;sg;gl;ld. nghrpTfspd; ,ay;Gfs; mjd; nkNjd; cUthf;Fk; 
jd;ikiaAk; ,yq;ifapd; fopT ePu; ntspNaw;wj; juj;jpd; mDkjpf;fj;jf;f  vy;iyfis 
kPWtijAk; cWjpg;gLj;jpd. Nrhjpf;fg;gl;l khjpupfspy;> khg;nghUs;-NZVI kw;Wk; 
Nku;fg;Nlhmrw;wpf;-NZVI vd;gd COD kw;Wk; cNyhff; fyit Mfpa ,uz;bdJ 
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gupfupg;Gf;Fk; ed;F nrayhw;wpd. njhFjpg; gupNrhjidfspy; khg;nghUs;-NZVI ,ypUe;J 
COD> iej;jpNuw;W> nghRNgw;W Mfpatw;wpd; mfw;wy; rjtPjq;fs; KiwNa 50> 97 kw;Wk; 
99% MFk;. ghu cNyhf mfw;wy; kw;iwa ,U eNdh jputpaq;fis tpl S-NZVI ,w;F 
mjpfkhapUe;jJ (>95%). vdNt> Nku;fg;Nlh khw;wpaikf;fg;gl;l NZVI xd;wpizf;fg;gl;l 
Kiwahf epyepug;Gifg; nghrptpd; gupfupg;Gf;Fg; gad;gLj;jg;glyhk; vd;W $wyhk;. 

 

 

 

 

 

 

 

 

7.3.2.3 Njapiyf; fopTfspy; ,Ue;J capu;f;fup (biochar) cUthf;fKk; 
ePupypUe;J fhNghgpAud; mfw;wypy; mjd; gpuNahfKk; 

S.S. khahfLt1> jpNd\; Nkhfd;2> A. fUzhuj;d3> nkj;jpfh tpjhdNf 1* 

1,urhad kw;Wk; Rw;whly; njhFjpfs; khjpupahf;f Ma;Tf;FO> mbg;gilf; fw;iffs; 
epWtfk;> fz;b> 2tptrha nghwpapay; gpupT> Nguhjidg; gy;fiyf;fofk;> 3Rw;whly; 
tpQ;Qhdf; fy;Y}up> [t`u;yhy; NeU gy;fiyf; fofk;> GJnly;yp > ,e;jpah 

gPilnfhy;ypfspd; msTf;fjpfkhd ghtid kz; kw;Wk; ePu; khriljYf;F 
,l;Lr;nrd;Ws;sJ. ,yq;if cl;glg; gy ehLfspy; fhNghgpAud; gutyhfg; 
gad;gLj;jg;gl;Ls;sJ. ,e;j Ma;tpd; Fwpf;Nfhs; ePupypUe;J fhNghgpAuid mfw;Wtjw;fhf 
Cwitj;J vQ;rpa Njapiyf; foptpypUe;J capu;f;fup cUthf;Fjy; MFk;. cs;Shupy; 
Nrfupf;fg;gl;l Cw itj;j Njapiyf; fopT 300 kw;Wk; 700°C  ,y; ntg;gg; gpupiff;F 
(pyrolysis) cl;gLj;jg;gl;lJ. cUthf;fg;gl;l capu;f;fupfspd; (TWBC300 kw;Wk; TWBC700)  
pH, EC, CEC, <ug;gjd;> mirAk; rlg;nghUs;> jq;Fk; rlg;nghUs; kw;Wk; rhk;gy; Mfpad 
msf;fg;gl;ld. cwpQ;ry; gupNrhjidfs; 1.5 g/L  mstpyhd capu;f;fupiag; gad;gLj;jp 
NtWgl;l  pHfspYk;  5-100 mg/L fhNghgpAud; nrwpTfspYk; Nkw;nfhs;sg;gl;ld. rhk;gy; 
cs;slf;fk;> pH> EC kw;Wk; jq;Fk; rlg;nghUs; Mfpad TWBC700 ,y; mjpfkhff; 
fhzg;gl;l mNj Ntis CEC kw;Wk; mirAk; rlg;nghUs; cs;slf;fk; Mfpad 
TWBC300 ,id tpl TWBC700 ,y; Fiwthff; fhzg;gl;ld. ,f;Fiwjy; 700°C ,y; 
epfOk; ,uz;lhk; epiyg; gpupif kw;Wk; fhu kPjp cUthf;fk; vd;gtw;why; vw;glf;$Lk;. 3-5 
vDk; pH tPr;rpy; fhNghgpA+ud; NknyLg;G mjpfupj;jpUe;jJ. cr;rg; Gwj;JwpQ;ry; pH 5 ,y; 
mtjhdpf;fg;gl;lJld; gpd;G mJ Fiwa Muk;gpj;jJ. fhNghgpAud; mfw;wy; TWBC300 I 
tpl TWBC700 ,y; mjpfkhff; fhzg;gl;lJ. Gwj;JwpQ;ry; nfhs;ssT fhNghgpAud; 
nrwpTld; mjpfupj;jJ. TWBC700 kw;Wk; TWBC300 %yk; KiwNa 19 mg/g kw;Wk; 15 
mg/g cr;rg; Gwj;JwpQ;ry; nfhs;ssTfis milag;gl;lJ.  Cwitj;j Njapiy kPjp 
capu;f;fupfs; khrile;j ePupypUe;J fhNghgpAuid mfw;wg; gad;gLj;jg;glyhk;. 

 

 

 

 

 

fOTjy; 

 

 

 

 

 

ntg;g tPjk;  

7 oC/min 
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7.3.2.4 Nrg;gd;iud; kz;fspy; epf;fy; kw;Wk; Nrjdq;fspd; 
Ngu;FNshNul; mirthf;fk;: nrt;tha;f;fpufg; ghiw Nkw;gbtpd; kPJ 

mjd; tpisTfs; 

S.M.P.R. Fkhujpyf1> fpwp];Nuhgu; X];2> S.P. ,e;jpuuj;d3> nkj;jpfh tpjhdNf1* 

,urhad kw;Wk; Rw;whly; njhFjpfs; khjpupahf;f Ma;Tf;FO> mbg;gilf; fw;iffs; 
epWtfk;> fz;b> 2Gtpapay; tpQ ;Qhd gpupT> fd;ungwp gy;fiyf;fofk;> fpiu];l;Nrr;> 
epA+rpyhe;J> 3kz; tpQ;Qhdg; gpupT> tptrha gPlk;> Nguhjidg; gy;fiyf;fofk; 

nrt;tha;f;fpufg; ghiw Nkw;gbtpy; Ngu;FnshNul; nrwpT (0.4–1 % ClO
4−) Gtpia tplf; 

Fwpg;gplj;jf;f msT mjpfkhFk;. xU tYthd xl;rpNaw;wpahd Ngu;FNshNul;L> 
fdpaq;fshYk; Nrjd Nkw;gug;GfshYk; vspjpy; cwpQ;rg;gLtjpy;iy. nrt;thaf;;fpuf kz; 
Gtpia tpl mjpf nrwptpyhd Ngu;FNshNul;il nfhz;Ls;sJ. 1976 ,ypUe;J nrt;thapd; 
Nkw;gug;gpy; Nrjdq;fis fz;lwpa tpQ;Qhdpfs; Kad;W tUtJld; nrt;thapd; 
Nkw;gug;gpy; Nrjdq;fs; cz;lh ,y;iyah vd;gijf; fz;lwpAk; Nehf;fj;Jld; nrt;tha;f; 
fpuf kz;izg; gFg;gha;T nra;tjw;fhf kpfr; rpf;fyhd cgfuzq;fis cs;slf;fpa gy 
J}Jfs; mDg;gg;gl;ld. vdpDk;> mit vJTk; ntw;wp ngwhjJld; nrt;thapy; Nrjdg; 
nghUl;fs; ,Ug;gjw;fhd jpl;ltl;lkhd Mjhuq;fs; vijAk; fz;lwpatpy;iy. MapDk;> 
fz;lwpag;gl;l X FNshNuhnkNjd; kw;Wk; ilFNshNuhnkNjd; Mfpad Ngu;FNshNul; 
kw;Wk; kz; Nrjdq;fspd; jfdj;jhy; tpise;jd vd;W fUjg;gLfpwJ. mj;jifa 
kz;fspy; Ngu;FNshNul; kw;Wk; FNshNul;bd; gq;F Fwpj;j mbg;gilg; Gupjy; mtrpak;. 
mjdhy;> ,e;j Ma;tpd; Fwpf;Nfhs; nrt;thapd; Nkw;gug;gpy; mNefkhff; fhzg;gLk; 
Nrg;gd;iud; kz;iz khjpupahff; nfhz;L nrt;thapd; kz;zpYs;s cNyhfq;fs; kw;Wk; 
Nrjdq;fs; kPjhd Ngu;FNshNul; Fwpj;j mbg;gil tpsf;fj;ijg; ngWtjhFk;. ,af;ftpay; 
gupNrhjid  NtWgl;l ClO

4−  nrwpTfshd 1> 0.75 kw;Wk; 0.5 (w/v)  ,id KiwNa 
nfhz;l t];fKt kw;Wk;  c];]q;nfhl Nrg;gd;iud; kz;fspy; Nkw;nfhs;sg;gl;lJ. 
ePz;lfhy Ma;nthd;wpd; ghfkhf nkhj;j Nrjdf;fhgd; kw;Wk; tpLtpf;fg;gl;l Ni 
nrw;Tfs; ntt;NtW Neu ,ilntspfspy; 11 ehl;fs; tiu msf;fg;gl;ld. ngWNgWfs; 
NtWgl;l ClO

4− nrwpTfspy; (KiwNa 1> 0.75 kw;Wk; 0.5 w/v) c];]q;nfhl kz;Zld; 
xg;gpLk; NghJ> (16.90> 15.47 kw;Wk; 14.46 mg kg

-1) t];fKt Nrg;gd;iud; kz;zpy; mjpf 
Ni tpLtpj;jiyf;  fhl;bd (35.20> 31.06 kw;Wk; 28.18 mg kg

-1). TOC mfw;wy;> NtWgl;l 
ClO

4− nrwpTfspy; (KiwNa 1 kw;Wk; 0.5 w/v) t];fKt kz;Zf;F 54.92 kw;Wk; 54.87 % 
ck; c];]q;nfhl kz;Zf;F 62.1 kw;Wk; 54.14 % ck; mtjhdpf;fg;gl;lJ. ,e;j Ma;tpd; 
fz;lwpjy;fs; kz;zpy; ClO

4− ,ilj;jhf;fk; Ni mirthf;fj;Jf;Fk; nrt;thapd; ghiw 
Nkw;gilapy; Nrjd mfw;wy;/mopTf;Fk; ,l;Lr;nry;yf;$Lk; vdf; fhl;Lfpd;wd. ePz;l fhy 
Ma;Tfs; njhlu;fpd;wd. 

$l;L Ma;thsu;fs; 

1. Nguh. Y.S. xf; (gzpg;ghsu;> nfhupah capu;f;fup m+a;T ikak;> R+oy; kWrPuikg;G  
kw;Wk; kPsikg;G Ma;T$lk;> fhq;nthd; Njrpag; gy;fiyf;fofk;> nfhupah) 

2. fyhepjp fpwp];Nlhgu; X]; (Gtpr;rupjtpay; tpQ;Qhdg;gpupT> fd;ungup gyfiyf; fofk;> 
epA+ rPyhe;J) 

3. fyhepjp jpNd\; Nkhfd; (R+oy; tpQ;Qhdg; gs;sp> [t`u;yhy; NeU gy;fiyf;fofk; 
GJ nly;yp> ,e;jpah)  

4. Nguh. ep\he;j uh[fUzh (mj;jpyhe;jpf; fy;Y}up> ghu; JiwKfk;> ME, US) 
5. Nguh. nfd; fthNkhl;Nlh (tpQ;Qhdk; kw;Wk; nghwpapay; gl;lg;gpd; fy;Y}up> irlkh 

gy;fiyf;fofk;> [g;ghd;) 
6. Nguh. B.F.A g];ehaf;f> fyhepjp A. fUzhuj;d kw;Wk; fyhepjp M.I.M. nkht;[Pl; 

(tptrhag; nghwpapay; gpupT> Nguhjidg; gy;fiyf;fofk;> ,yq;if)  

7. fyhepjp N`uj; ke;jpupjpyf (ru;tNjr ePu; Kfhikj;Jt epWtfk;> ,yq;if) 

8. Nguh. S.P. ,e;jpuuj;d (kz; tpQ;Qhdg;gpupT> Nguhjidg; gy;fiyf;fofk;> ,yq;if) 
9. Nguh. nfKD N`uj; (Fbrhu; nghwpapay; gpupT> Nguhjidg; gy;fiyf;fofk;> 

,yq;if) 
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$l;L Ma;Tj; jpl;lq;fs; 

1. kz;zpYk; fopT ePupYk; cs;s Ez;Zapnujpupfspd; (antibiotics) gupfhuj;Jf;fhf 
capu;f;fup: fhq;nthd; Njrpag; gy;fiyf;fofk;> nfhupah cldhd xU $l;L Ma;T 
(njhlu;fpwJ).  

2. SATREPS (Ngz;jfTila mgptpUj;jpf;fhf tpQ;Qhd kw;Wk; njhopDl;g Ma;T 
$l;LKaw;rp): UoP, irlkh gy;fiyf;fofk;, UoR – JICA – JST ,yq;ifapd; fopT 
nfhl;Lk; ,lq;fs; Fwpj;j 5 tUl Ma;Tf;fhd khdpak; (njhlu;fpwJ). 

3. ePupYk; kz;zpYKs;s gPilnfhy;ypfspd; gupfhuj;Jf;fhf Njapiyf;fopT capu;f;fup 
kPjhd 3 tUl ,yq;if-,e;jpa ,Ujug;G Ma;Tr; nraw;jpl;lk; (njhlu;fpwJ). 

 

kdpj ts mgptpUj;jp 

2013 ,y; gl;lg;gpd; fy;tpiag; G+u;j;jp nra;Njhu; 

1. jpU. S.S.R.M.D.H.R.  tpN[Nrfu – MPhil., PGIS, Nguhjidg; gy;fiyf;fofk; 
Ma;Tf;fl;Liuapd; jiyg;G: nfh`hnfhl khefuj; jpz;kf;fopT nfhl;Lk; ,lj;jpd; 
epyepug;Gifg; nghrptpd; gupfupg;Gf;F eNdh G+r;rpa tY ,Uk;gpd; gpuNahfk; 

2. nry;tp D.M. tpN[Re;ju -  MSc , PGIS, Nguhjidg; gy;fiyf;fofk; 
Ma;Tf;fl;Liuapd; jiyg;G: Njhy; gjdPl;lff; foptpypUe;J kz; kw;Wk; ePu; khriljy;: 
Fnuhkpaj;jpd; fjp> guk;gy; kw;Wk; gupfhuk; 

Ma;T cjtpahsu;fs;: 

1. jpU. S.S.R.M.D.H.R.  tpN[Nrfu (MPhil, 2013-PGIS, Nguhjidg; gy;fiyf;fofk;) 
2. jpU. S.M.P.R.  Fkhujpyf (MPhil khztu;> PGIS ,y; gjpT epYitapy; cs;sJ, 

Nguhjidg; gy;fiyf;fofk;) 
3. jpU. ,e;jpf N`uj; (MSc khztu;, PGIS, Nguhjidg; gy;fiyf;fofk;) 
4. jpU. S.S. khahfLt (,yq;if-,e;jpa khdpak;> MPhil khztu;, ,y; gjpT epYitapy; 

cs;sJ, Nguhjidg; gy;fiyf;fofk;      

MSc khztu;fs; 

nry;tp A. jpyfuj;d (PGIS, Nguhjidg; gy;fiyf;fofk;) 
nry;tp U mkd;lh (PGIS, Nguhjidg; gy;fiyf;fofk;) 
jpU. ehky; tpf;ukrpq;̀  (PGIS, Nguhjidg; gy;fiyf;fofk;) 
nry;tp K.H.T.D. Fkhurpq;` (PGIS, Nguhjidg; gy;fiyf;fofk;) 
nry;tp D.M. tpN[Re;ju (MSc, 2013-PGIS, Nguhjidg; gy;fiyf;fofk;) 

gl;lf;fPo; gapYeu;fs; 

jpU. I.G.J.C. `up];re;jpu (,urhadg; nghwpapay; gpupT> Nguhjidg; gy;fiyf;fofk;) 
nry;tp I.N.K. juz;lFk;Gu (tpQ;Qhd gPlk;> Nguhjidg; gy;fiyf;fofk;) 

jd;dhu;tj; njhz;lu;fs; 

jpU. A.M.S. tpf;ukrpq;̀  
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7.3.3 R+oypay; kw;Wk; Rw;whly; tpQ;Qhdk; 

nraw;jpl;lj; jiytu;: fyhepjp  S.P. ngQ;rkpd; (Nkyha;thsu;) 

nraw;jpl;l tptuzk; 

kdpj ,dk; rhu;e;j fhuzpfshd $ba rdj;njhif > tho;tpl mopg;G kw;Wk; fhyepiy 
khw;wk; fhuzkhf jukhd tho;tplq;fs; ,of;fg;gly; capupayhsu;fspd; cldb 
ftdj;ij Ntz;b epw;fpwJ. ,e;j nraw;jpl;lj;jpd; Nehf;fk; ,yq;ifapd; kpfTk; 
gy;tifik cila jhtu kw;Wk; tpyq;fpdq;fs; gw;wpa fw;ifahFk;. vdpDk; Kjd;ik 
Nehf;fk; ngUk;ghYk; tpjpKiwg;gLj;jg;glhj gpupthd KJnfYk;G mw;w capupfs; kw;Wk; 
rpwpa jhtuq;fspd;  gy;tifik gw;wpajhFk;. %l;Lf;fhypfspd; gy;tifik kjpg;gPLfs; 
R+oy;njhFjpapd; nraw;ghL my;yJ cw;gj;jpj;jpwd; njhlu;ghd kiwKf mstPlhfNth  
my;yJ kdpj  J}z;lypdhy; Vw;gLk; khw;wj;jpw;F  R+oy;njhFjpapd; Jyq;fy;fypid 
msg;gjw;fhd Neub  kjpg;gPlhfNth gad;gLfpd;wd. vkJ ftdj;jpd; fPo; tUk; FOf;fs;  
jw;NghJk; R+Nlh];Nfhg;gpad;fs;> rpye;jpfs; kw;Wk; cau; ghJfhg;G Njitg;ghL nfhz;l 
Xf;fpl; FOf;fshFk;.  

midj;J nraw;jpl;lq;fSk; 2009k; Mz;L [_d; khjkstpy; Muk;gpf;fg;gl;ld. nfhg;spd; 
rpye;jpfs; gw;wpa fw;if 2012k; Mz;L Muk;gpf;fg;gl;lJ . ,e;j nraw;jpl;lj;jpd; 
gq;Fjhuu;fshf xU fyhepjpg; gl;lg;gpd; tpQ;Qhdp> xU Ma;T cjtpahsu; kw;Wk; jPT 
G+uhfTk; ,Ue;J te;j gy jd;dhu;tj; njhz;lu;fs; gapw;Wtpf;fg;gl;Ls;shu;fs;. cs;ehl;L 
kw;Wk; ntspehl;L Ma;T epWtfq;fSld; $l;L Ma;Tfs; jhgpf;fg;gl;Ls;sd  (u[ul;l  
gy;fiyf;fofk;> ,yq;if; Nguhjidg; gy;fiyf; fofk;> ,yq;if;  fsdp  
gy;fiyf;fofk;> ,yq;if; epA+ `hk;\au;  gy;fiyf;fofk;> mnkupf;fh; mupNrhdh 
gy;fiyf;fofk;> mnkupf;fh; tpyq;fpay; gw;wpa  mnyf;rhz;lu; Nfhapdpf; E}jdrhiy> 
N[u;kdp).  

gy nraw;jpl;lq;fs; cyfshtpa Nehf;Fld; KJnfYk;gw;w kz;tho;  capupfspd; Nrfupg;G 
kw;Wk; gz;Gfisj; jPu;khdpj;jiy Nehf;fhf nfhz;Ls;sd.  jw;NghJ ehk; jPtpd; gy;NtW 
,lq;fspYk; ntspf;fs Ntiyapid nra;JtUfpd;Nwhk;. ,jw;fhd  nrad;Kiwfs; 
ghuk;gupa my;gh tifg;gLj;jy; kw;Wk; %yf;$w;W  Kiwfis cs;slf;fpAs;sd.  

 

fyhepjp gl;lg;gpd; Nkyha;thsu;:    fyhepjp fpwpnre;jpah I. fpNyud;  
Ma;T cjtpahsu; :      nry;tp rrq;fh L. uzrpq;` 
rpNu\;l njhopDl;g cj;jpNahfj;ju; :   jpU. ehky; mj;JNfhus  
njhz;L Ma;T cjtpahsu; :    nry;tp. rr;rpdp ngNuuh  
Nrfupg;G Kfhikahsu;/njhopDl;g cj;jpNahfj;ju;: nry;tp. rkd;kJ tPuf;nfhb 
 

 
7.3.3.1 ghFghL;> capug;;Gtpapay; kw;Wk; Stephanopinae Crab rpye;jpfspd; $u;g;G  

(Araneae: Thomisidae) 

S.P. ngQ;rkpd; kw;Wk; C.I. fpNyld; 

R+oypay; kw;Wk; Rw;whly; capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 
 
rpye;jpfs; (Araneae) Arachnida ,w;Fs;  Acari f;F mLj;j ,uz;lhtJ ngupa tUzkhFk;. 
ez;Lr; rpye;jpfs; (FLk;gk;: Thomisidae) xU ,dg;gy;tifik $ba xU FLk;gkhFk;. 
,jpy; 175 rhjpiar; Nru;e;j 2123 tpgupf;fg;gl;l ,dq;fs; cs;slf;fg;gl;Ls;sd. 
mz;ikf;fhykhf gy;NtWgl;l epWtdq;fspdhy; cyfpd; gy gFjpfspy; (,yq;if> 
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klf];fhu; kw;Wk; njd;mnkupf;fh) elj;jg;gl;l ntspf;fs Ntiyfs; ,J cz;ikahd 
gy;tifikapy;  xU gFjp kl;LNkahFk; vd;gij czu;j;Jfpd;wd. ez;Lr; rpye;jp 
,dq;fs; gpujhdkhf gfy; nghOjpy; nray;jpwDld; fhzg;gLtJld; jkJ ed;F 
,irthf;fkile;j Kjyhk; kw;Wk; ,uz;lhk; Nrhb fhy;fspdhy; G+r;rpfspid gJq;fpj; 
jhf;Ffpd;wd. Thomisidfs; elj;ij uPjpahf nray;jpwd; nfhz;litahfTk;> jkJ 
epwj;jpid khw;wf;$ba rpwg;ghd jd;ik> vWk;G Nghd;w Njhw;wk; (myrmecomorphism) 
kw;Wk;  r%f elj;ij Nghd;w rpf;fyhd elj;ijf;Nfhyq;fis ntspg;gLj;Jfpd;wd. ,e;j 
ngupa FLk;gj;jpd; fztuyhw;W mikg;gpid tpsq;fpf;nfhs;sy; vg;nghOJk; 
gpur;rpidf;FupaJ. cau; kl;l thomisid ,ilj;njhlu;Gfs; njhlu;ghf ngUk;ghYk; 
ntspaplg;gl;l Ma;T mwpf;iffs;  ed;F ep&gpf;fg;glhj ,ilj;njhlu;Gfis 
ntspg;gLj;jpd. mtw;wpd; KbTfs; ngUk;ghYk; njhFj;jwp epahag;gLj;jy; Kiwapd; 
mbg;gilapy; Nkw;nfhs;sg;gl;ld. ,r;nraw;jpl;lj;jpd; Clhf Thomsidae FLk;gj;jpw;fhd 
cWjpahd fztuyhw;W fUJNfhspid cUttpay; gFg;gha;T kw;Wk; DNA 
njhlnuhOq;Fj; juT Nghd;wtw;wpid gad;gLj;jp ntspapLtNj vkJ Nehf;fkhFk;. 
,f;fw;ifahdJ ,f;FLk;gk; njhlu;ghd vjpu;fhy kPs;ghu;it Ntiy> mjd; 
capug;;gy;tifik kw;Wk; ghJfhg;G Nghd;wtw;wpd; mbg;gilapid cUthf;Fk;.  jw;rkak; 
ehk; mT];jpNuypahtpy; fhzg;gLk; Stephanopis  rhjpapid Nru;e;j ,dq;fs; njhlu;ghd 
midj;J khjpupfspdJk; glq;fisAk; itj;Js;Nshk;. Muk;gepiy juT mT];jpNuNyrpa 
Stephanopinae  MdJ  xU jdp %jhijapYUe;J Njhd;wpa midj;J topj; 
Njhd;wy;fisAk; cs;slf;fpAs;sJ vd czu;j;Jfpd;wJ.  

 

7.3.3.2 ,yq;ifapy; fhzg;gLk; Goblin  rpye;jp ,dq;fspd; (Oonopidae 
FLk;gk;) gy;tifik kw;Wk; guk;gy;. 

S.L. uzrpq;` kw;Wk;  S.P. ngQ;rkpd;;; 

R+oypay; kw;Wk; Rw;whly; capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

nghJthf goblin rpye;jpfs; vd mwpag;gLk; rpye;jpf; FLk;gk; Oonopidae  88 rhjpfspy; 
600 f;F Nkw;gl;l tptupf;fg;gl;l ,dq;fis cs;slf;fpAs;sJ. ,f; FLk;gj;ijr; Nru;e;j 
cWg;gpdu;fs; rpwpa (1-4 mm) , haplogyne, 6 fz;fs; nfhz;l> Fg;igapid my;yJ 
jhtug;gFjpfspid tho;tplkhf nfhz;Ls;s RahjPd ,iunfstp ,dq;fs; MFk;. ,it 
rpye;jp tiyapid mikg;gjpy;iy. ,tw;wpd; gUkd; kw;Wk; kiwe;J thOk; elj;ijfs; 
fhuzkhf ,it kpff; FiwthfNt Nrfupf;fg;gl;Ls;sd. ,yq;ifapy; gy Oonopiae 
tiffs; gjpT nra;ag;gl;Ls;sd. MapDk; rpy rhjpfs; ,Jtiu kPs;tpguzj;jpw;F 
cl;gltpy;iy. Aprusia, Brignolia, Camptoscaphiella, Gamasomorpha kw;Wk; Xestaspis Nghd;w 
rhjpfspid Nru;e;j ,dq;fs; kPs;tpguzg; gLj;jg;gl;Ls;sd. MapDk; Epectris, Ischnothyreus 

kw;Wk Orchestina Nghd;wtw;wpd; ,dq;fs; ,Wjpahf tpgupf;fg;gl;L xU Ehw;whz;Lf;F Nky; 
fle;Js;sJ. ,yq;ifapd; ,e;j FLk;gj;jpd; gy;tifikapid gw;wp Muha;tNj 
,f;fw;ifapd; Nehf;fkhFk;. 
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,yq;ifapy; ngUk;ghyhd khfhzq;fspy; ,jw;fhd khjpup Nrfupf;fg;gl;lJ. 
Fg;igfspypUe;Njh my;yJ jhtug;gFjpfis jl;Ltjd; %yNkh khjpupfs; Nrfupf;fg;gl;ld. 
Nrfupf;fg;gl;l rpye;jpfs; juk; gpupf;fg;gl;L kJrhuj;jpy; gjg;gLj;jg;gLtJld; 
mz;ikf;fhyj;jpy; ntspaplg;gl;l kPs;ghu;it fw;ifapid gad;gLj;jp cUttpay; uPjpahf 
milahsg;gLj;jg;gl;lJ. 

vkJ Nrfupg;gpy; Aprusia , Brignolia kw;Wk; Xestapis  Mfpa rhjpfisr; Nru;e;j 20 ,w;F 
Nkw;gl;l khjpupfs; cs;sd. Xestaspis  rhjp fz;b> Gj;jsk;> khj;jis> mk;ghiw> 
Etnuypa> FUzhfy> nkhduhfy> gJis kw;Wk; mDuhjGuk; khtl;lq;fspy; gjpT 
nra;ag;gl;Ls;sJ. Brignolia  rhjp Gj;jsk;> FUzhfy> Nffhiy> fz;b> khj;jis> 
mk;ghiw> nkhduhfiy> mDuhjGuk; kw;Wk; gJis khtl;lq;fspy; fhzg;gl;lJ. Aprusia 
MdJ fk;g`> fz;b> ,uj;jpdGup> gJis kw;Wk; mDuhjGuk; khtl;lq;fspy; 
guk;gyile;Js;sJ. ,e;j %d;W rhjpfSk; ,yq;ifapy; Etnuypah kw;Wk; gJis 
khtl;lq;fSld; xg;gpLifapy; gutyhf guk;gyile;Js;sd. khwhf Ischnothyreus  rhjp; 
FUzhfy; kw;Wk; fz;b khtl;lq;fspy; kl;Lk; gjpT nra;ag;gl;Ls;sJ. mj;Jld; fz;b> 
Nffhiy> FUzhfy> khj;jis> gJis kw;Wk; nkhduhfiy khtl;lq;fspypUe;J 
,yq;iff;fhd xU Gjpa rhjpahd Opopaea vk;khy; fz;Lgpbf;fg;gl;Ls;sJ. vkJ vjpu;fhy 
Ntiy ,yq;ifapd; Oonopid rpye;jp ,dq;fspd; ghFghl;bay; kPsha;Tfspid cUttpay; 
kw;Wk; %yf;$w;W nraw;ghl;bid mbg;gilahf nfhz;L nra;tij Nehf;fhf 
nfhz;bUf;Fk;. 

Camptoscaphiella  rhjpapid Nru;e;j xU rpye;jp fz;b khtl;lj;jpypUe;J vLf;fg;gl;l 
khjpupfspypUe;J fz;Lgpbf;fg;gl;Ls;sJ. Orchestina rhjpiar; Nru;e;j 15 khjpupfSk; 
Ischnothyreus rhjpiar; Nru;e;j 6 khjpupfSk; milahsk; fhzg;gl;Ls;sd. Orchestina  
rhjp fz;b> Etnuypah> gJis Nghd;w khtl;lq;fspypUe;;J Nrfupf;fgl;Ls;s mNj Ntis 
Ischnothyreus rhjp FUzhfy kw;Wk; fz;b khtl;lq;fspy; kl;Lk; gjpT nra;ag;gl;lJ.  

 

7.3.3.3 ,yq;ifapd; Dendrobium  kw;Wk; Bulbophyllum (Orchiaceae)  
rhjpfspd; tifg;ghl;L kPsha;T 

P.M.H. re;jkhyp2> S.P. Nrdhehaf;f1> S.P. ngQ;rkpd;2 

1jhtutpay; gpupT> tpQ;Qhd gPlk;> fsdp gy;fiyf;fofk;> 2R+oypay; kw;Wk; Rw;whly; 

capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

,yq;ifapd; kpfg;ngupa jhtuf; FLk;gq;fspy; xd;whd Orchidaceae midj;Jj; jiuj; 
jhtuf; $l;lq;fspilNaAk; fhzg;gLfpwJ. ,e;j tUlj;jpy; Dendrobium  kw;Wk; 
Bulbophyllum rhjpfisr; Nru;e;j ,dq;fspid gw;wpa fw;iff;fhf 17 ntspf;fs 
nry;iffs; Nkw;nfhs;sg;gl;ld. ,e;j tUlj;jpy; vk;khy; D. panduratum  kw;Wk; D. 

macathiae  Mfpatw;iwg; gjpT nra;af; $bajhftpUe;jJ. jw;NghJ ,r;nraw;jpl;l 
ntspf;fs Ntiy kw;Wk; juT gFg;gha;T Kbtile;Js;sJ. vk;khy; 47% gl 
Mtzg;gLj;jy;fis Neupy; fhzf;$bajha; ,Ue;jJ (60% Dendrobium kw;Wk; 36% 

Bulbophyllum) ,yq;ifapy; Kd;du; gjpT nra;ag;gl;l 8 Dendrobium ,dq;fspy; 6 ck; 
kw;Wk; 11 Bulbophyllum ,dq;fspy; 7 ck; milahsg;gLj;jg;gl;lJ. ,e;j msitapd; xU 
Nkyjpf Nehf;fk;> vkJ fw;if ,dq;fspw;fhd tpUe;J toq;fp jhtuj;jpd; 
jdpj;jd;ikapid jPu;khdpj;jy; MFk;. ,r;nraw;ghLk; jw;NghJ Kbtile;Js;sJ.  

midj;J khjpupfspdJk; tsu;r;rpg; ghfq;fspd; Fzhk;rq;fs; ,Lf;Fkhdp kw;Wk; msT 
ehlh %yk; msf;fg;gl;lJld; ntl;lg;gl;l G+f;fspd; gFjpfs; fkuh Y}rplh nghUj;jg;gl;l 
jpz;k EZf;Ff; fhl;bapd; cjtpAld; tiuag;gl;ld. tsu;r;rpg; ghfq;fs; kw;Wk; G+f;fspd; 
cUttpay; mstPl;Lj; juTfs; nly;w;wh nkd;nghUs; nghjpiag; gad;gLj;jpg; gFg;gha;T 
nra;ag;gLk;. 



323 

 

 

,yq;ifapd; Dendrobium ,dq;fs;;: A-Dheterocapum, B- D crumenatum, C-D aphyllum, D- D 

nutans, E- D panduratum 

 
7.3.3.4 kz; Njs;fs; kw;Wk; Nghypj; Njs;fspd; capu;g;gy;tifik 

S.P. ngQ;rkpd; kw;Wk; C.I. fpNyud; 

R+oypay; kw;Wk; Rw;whly; capupay; nraw;jpl;lk;> mbg;gilf; fw;iffs; epWtfk;> fz;b 

,yq;if ngupJk; gy;tifikAs;s cs;ehl;Lj; jhtu kw;Wk; tpyq;Fj; njhFjpiaf; 
nfhz;bUg;gNjhL xU jdpj;Jtkhd $u;g;G tuyhw;wpd; fsQ;rpakhfTk; cs;sJ. 
Jujp\;ltrkhf> ,yq;ifapd; gy;tif kpf;f Ks;se;jz;byp tpyq;Ffs; ngupJk; 
Muhag;glhkNy cs;sd. Ks;se;jz;byp kw;Wk;  Ks;se;jz;Lspfs; Fwpj;j gy 
ghFghl;Lf; fw;iffs; gpupj;jhdpa Ml;rpapd; NghJ ntspaplg;gl;ld. ,f;fhyj;jpd; NghJ 
,yq;ifapd; Ks;se;jz;bypfs; kPJ Nkw;nfhs;sg;gl;l jukhd Ma;T “Fauna of British 

India, including Ceylon and Burma” vDk; jdptiuTj; njhlupd; ghfq;fshf ntspaplg;gl;lJ. 
vdpDk;> mjpy; Nghypj; Njs;fs; Nghd;w rpwpa muf;dpl; tUzq;fs; tptupf;fg;gltpy;iy. 
rpye;jpfspd; rpwpa ,dq;fs; jtpu Vida rpy    gFjpfs; tptupf;fg;gl;ld. jw;NghJ ehk; 
Nghypj;Njs;fs; kw;Wk; rpye;jpfs; Fwpj;j ehlshtpa Ma;Tfisg; gy;NtW Nrfupg;G 
Kiwfisg; gad;gLj;jp NtWgl;l thoplq;fspypUe;J khjpupfisg;ngw;W Nkw;nfhz;L 
tUfpNwhk;. 

Nghypj; Njs;fs; Fwpj;j vkJ Ma;Tfs; 23 rhjpfisf; Nru;e;j 51 ,dq;fisf; 
fz;lwpe;jJ. mtw;wpy; vl;L ,dq;fs; Kd;G mwpag;g;lhjitahf ,Uf;fyhk;. Cheiridiidae 
FLk;gk; Kjw; jlitahfj; jPtpy; fz;lwpag;gl;lJ. ,e;j 51 ,dq;fspy; 21 ,dq;fs; (40 
%),yq;ifapd; cs;dhl;Lf;Fupait MFk;. ,yq;ifapd; Nghypj;Njs;fspd; gl;bay; xd;W 
ru;tNjr rQ;rpifahd ZOOTAXA ,y; mr;rpy; cs;sJ. NtW ,U ntspaPLfs; kjpg;gha;T 
nra;ag;gl;L tUfpd;wd. 
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,yq;ifapd; capu;thOk; Nghypj;Njs;fs;: A. Stenatemnusbrincki, ngz;, fpj;Jy;fy. B. 

Micratemnusanderssoni, ngz;, RJfy (FUtpl;l). C. Oratemnusproximus, ngz;, kujd;kLt. D. 

Oratemnus cf. indicus, Mz;, tzhj;jtpy;Yt. E. Anatemnus cf. javanus, Mz;, x`pa. F. 

Anatemnusorites, Mz;, myty. G. Indogarypusceylonicus (Beier, 1973) Gjpa Nru;f;if, ngz;, 
tzhj;jtpy;Yt. H. I. ceylonicus (Beier, 1973) Gjpa Nru;f;if, ngz;, gjpaj;jyht. I. 

Indogarypusindicus, ngz;, x`pa. J. Feaellaindica, ngz;, ,q;fpdpahfy. midj;Jg; 
glq;fspdJk; fhg;Gupik RNu\; ngQ;rkpd; P.  2014 

 

kdpj ts mgptpUj;jp 

 

U.G.S.L. uzrpq;`>  IFS> M.Phil. gl;lj;Jf;Fg; gjpT nra;Js;shu;> PGIS> Nguhjidg; 
gy;fiyf;fofk; 

M.Phil. Ma;tf;fl;Liuapd; cj;Njr jiyg;G : ,yifapd; goblin rpye;jpfspd; (Oonopidae) 
njupT nra;ag;gl;l rhjpfspd; kPl;ly; 
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7.3.4 Rw;whly; rhu; nghwpapay; 

nraw;jpl;lj; jiytu;fs;: fyhepjp N.D. Rgrpq;̀  (rpNu\;l Nkyha;thsu;)  

    fyhepjp N. ehzhaf;fhu (rpNu\;l tpupTiuahsu;>   

    nghwpapaw; gPlk;> Nguhjidg; gy;fiyf; fofk;     

nraw;jpl;l tptuzk; 

khrhf;fpfs; NeubahfNth my;yJ kiwKfkhfNth ePu;epiyfspDs; cupa gupfupg;gpd;wp 
tpLtpf;fg;gLtjhy; Vw;gLk; ePu; khrhf;fkhdJ Xu; cyfshtpa Rw;whlw; gpur;rpidahFk;. 
mj;jifa khRgLk; topfspy; ifj;njhopy; ntspNaw;wq;fSk; Kf;fpakhditahFk;. 
,yq;ifapYk; $l mJ nghUshjhuk;> Rfhjhuk;> R+oypay; Mfpatw;wpy; jhf;fq;fis 
Vw;gLj;jpAs;sJ. ifj;njhopy;fspy; gPNdhy; tifr; Nru;itfs; gad;gLj;jg;gLtjhy; 
ifj;njhopypy; ntspNaWk; gjhu;j;jq;fspy; gPNdhYk; gpujpaplg;gl;l gPNdhy; Nru;itfSk; 
gpujhd Nrjd khrhf;fpfshf mwpag;gl;Ls;sJld; mit kdpjdpy; 
Gw;WNeha;j;jhf;fj;Jf;fhd fhuzpfshf njhopw;glf;$ba jd;ikiaAk; nfhz;Ls;sd. 
mtw;wpd; cau; er;Rj;jd;ik> cau; xl;rprd; Nfs;tp (demand) jho; capupay; 
gpupe;jopifj;jpwd; vd;gd fhuzkhf kpff; Fiwe;j nrwptpYk; $l mit fzprkhd 
msTf;F Rfhjhuk; njhlu;ghd gpur;rpidfis Vw;gLj;Jfpd;wd. vdNt mz;ikf;fhyj;jpy; 
gPNdhy; tifr;Nru;itfspdhy; ePu; khriljy; njhlu;ghf $basT ftdk; 
nrYj;jg;gl;Ls;sJ. 

ePupy; cs;s gPNdhiy kPsg;ngWtjw;F my;yJ mopg;gjw;F gy;NtW gupfupg;Gj; 
njhopDl;gq;fs; Muhag;gl;Ls;sd. ,j;njhopDl;g Kiwfspy; kpd;dpurhad Kiwfs;> 
jyj;jpNyNa ,urhadq;fis cUthf;Fjy;> ,yFthd nrad;Kiwf; fl;Lg;ghL kw;Wk; 
cau; tpidj;jpwd; Nghd;w fhuzpfshy; $ba ftdj;ij <u;j;Js;sd. vdpDk; 
gpupe;jopifapd; nghwpKiw Fwpj;j kpff; Fiwe;j vz;zpf;ifahd fw;iffNs Ma;T 
ntspaPLfspy; fhzg;gLfpd;wd. NkYk;> Fwpj;j tif khrhf;fpfspw;Fupa mNdhl;Lg; 
gjhu;j;jq;fspd; cUthf;fk; kw;Wk; cj;jkkhf;fy; gw;wp kpff;Fiwe;jsT ftdNk 
nrYj;jg;gl;Ls;sJ. vdNt> ,r;nraw;wpl;lkhdJ gPNdhypd; kpd;dpurhadg; gpupe;jopifia 
khjpupahff; nfhz;L mjd; nghwpKiwia Muha;tjd; %yKk; cj;jkkhf;fg;gl;l 
mNdhl;Lg; gjhu;j;jq;fis cUthf;Ftjd; %yKk;  Nkw;Fwpj;j tiuaiwfisj; jPu;f;f 
Kay;fpwJ. mjidj; njhlu;e;J gPNdhy;/ gPNdhy; tiff; fopT ePu; khjpupfSf;F Nkw;gb 
njhopDl;gj;jpy; gpuNahfpf;fj;jf;f jd;ik gupNrhjpj;jwpag;gLk;.  

,e;j Ma;T Ntiyapd; gpujhd Nehf;fk; gPNdhyhy; khrile;j ePiug; gupfupg;gjw;fhd 
kpd;dpurhad Kiwnahd;iw tpUj;jp nra;tJk; mjid cz;ikapy; khRgl;l ePu; 
khjpupfSf;F tpupTgLj;JtJk; MFk;. ,t;tha;Tr; nraw;jpl;lj;jpd; Fwpf;Nfhs;fshtd: 

1. mNdhl;L xl;rpNaw;w nghwpKiw njhlu;ghd mwpit Vw;gLj;jy;. 

2. khRgLj;jg;gl;l ePupYs;s gPNdhy;/ gPNdhy; tifr; Nru;itfis xl;rpNaw;wkilar; 
nra;tjw;F kpd;dpurhad jhf;fpf; fyj;jpw;fhd mNdhl;Lg; gjhu;j;jq;fis tpUj;jp 
nra;jYk; cj;jkg;gLj;jYk;. 

,e;j Ma;Tf; fw;ifapy; gupNrhjid uPjpahd kw;Wk; nfhs;ifastpyhd ,U tif 
KiwfSk; gad;gLj;jg;gLfpd;wd. mt;thwhd Ma;Tfs; nrad;Kiw cj;jkg;gLj;jy; 
njhlu;ghd mwpit toq;Fk;. ePupYs;s gPNdhy;/gPNdhy; tifr; Nru;itfis 
xl;rpNaw;Wtjw;fhf epiyj;j gupkhzq;fisf; nfhz;l mNdhl;Lfs; cUthf;fg;gl;L 
cj;jkg;gLj;jg;gLk;. 

7.3.4.1 epiyahd gupkhzq;fis cila mNdhl;by; khrile;j 
ePupYs;s gPNdhypd; mNdhl;L xl;rpNaw;wk; 

H.A.P.P.B. [ajpyf1> N.D Rgrpq;`1> W.M.A.T. gz;lhu2> K.G.N.ehzhaf;fhu1>3 
1mbg;gilf; fw;iffs; epWtfk;> fz;b> 2,urhadtpaw; gpupT> Nguhjidg; gy;fiyf;fofk;> 

3Fbrhu; nghwpapaw;; gpupT> Nguhjidg; gy;fiyf;fofk; 

mwpKfk; 

jyj;jpNyNa ,urhadq;fis cUthf;Fjy;> nrad;Kiwf; fl;Lg;gLj;jypy; ,yFj;jd;ik> 
cau; tpidj;jpwd; Nghd;w fhuzpfshy; mz;ikf;fhyj;jpy; kpd;dpurhad xl;rpNaw;wkhdJ 
Nrjdf; fopT ePu; Rj;jpfupg;G El;gq;fspilNa $ba ftdj;ij <u;j;Js;sJ [1]. ,k;Kiw 
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%yk; Nrjd khrfw;Wk; tpidj;jpwdpy; mNdhl;Lg; gjhu;j;jkhdJ $basT nry;thf;Fr; 
nrYj;Jfpd;wJ [1]. vdNt gy;NtW mNdhl;Lg; gjhu;j;jq;fs; mtw;wpd; tpidj;jpwid 
mwptjw;fhd fw;iffSf;F cl;gLj;jg;gl;Ls;sd. gPNdhypd;  cau; er;Rj;jd;ik> cau; 
xl;rprd; Nfs;tp> jho; capupay; gpupe;jopifj;jpwd; vd;gd fhuzkhf mJ kpff; Fiwe;j 
nrwptpYk; kdpjg; Gw;WNeha; cUthf;fpahFk; rhj;jpak; ,Ug;gjhy;> ePupy; gPNdhy; ,Uj;jy; 
Rfhjhuk; Fwpj;j ftiyia Vw;gLj;JfpwJ. mJ gpujhd Nrjd khrhf;fpfspy; xd;whf 
mwpag;gl;bUg;gJld; gy gupfupg;G cj;jpfs; mjd; kPJ Nrhjpf;fg;gl;Ls;sd. vdpDk; 
mNdhl;L xl;rpNaw;wj;jpd; nghwpKiw Fwpj;Jk; Fwpj;j khRfSf;fhd nraw;jpwd; tha;e;j 
mNdhl;Lg; gjhu;j;jq;fspd; cUthf;fk; Fwpj;Jk; kl;Lg;gLj;jg;gl;l Ma;TfNs 
Nkw;nfhs;sg;gl;Ls;sd. vdNt> ,r;nraw;jpl;lk; cj;jkkhf;fg;gl;l mNdhl;Lg; 
gjhu;j;jq;fis cUthf;Ftjd; %yKk; gPNdhypd; kpd;dpurhadg; gpupe;jopifia 
khjpupahff; nfhz;L mjd; nghwpKiwia Muha;tjd; %yKk; mtw;wpd; kPJ mtjhdQ; 
nrYj;JfpwJ. 

 

Fwpf;Nfhs;fs; 

,q;F Kd;itf;fg;gLk; Ntiyapd; gpuj;jpNaf Fwpf;Nfhs;fs; Mtd mNdhl;L xl;rpNaw;w 
nghwpKiw njhlu;ghd mwpit Vw;gLj;jYk; khRgLj;jg;gl;l ePupYs;s gPNdhy;/ gPNdhy; 
tifr; Nru;itfis xl;rpNaw;wkilar; nra;tjw;F kpd;dpurhad jhf;fpf; fyj;jpw;fhd 
mNdhl;Lg; gjhu;j;jq;fis tpUj;jp nra;jYk; cj;jkg;gLj;jYk; MFk;. 

ngWNgWfs; 

,ilepiyr; Nruitfs; cUthjiy cWjpg;gLj;Jtjw;fhfg; gupNrhjid thapyhfTk; 
nfhs;if uPjpapYk; ngWNgWfs; ngwg;gl;ld. ,Utiff; fw;iffSk; catechol kw;Wk; 
benzoquinone vd;gtw;wpd; gpurd;dj;ij cWjpg;gLj;jpd. mNdhl;bd; jhf;fg;nghwpKiwAk; 
ntspf;nfhzug;gl;lJ. cj;jkkhf;fy; gbKiwapy; fiwapy; cUf;Fld; xg;gpLifapy; Ti 
(ijj;Njdpak;) mbg;nghUshdJ Nkyhd ngWNgw;iwf; fhl;baJ. ,urhad xl;rprd; 
Njitg;ghL (Chemical Oxygen Demand) mfw;wy; (79%) kw;Wk; gPNdhy; mfw;wy; 
tpidj;jpwd;fs;> Ijnuhl;iry; %ypfq;fis cUthf;Fk; Mw;wy; kw;Wk; kpd;dpurhazr; 
nra;w;ghLila Nkw;gug;G vd;gd ,uz;lhk; epiy cNyhf xl;irl;L Cf;fpnahd;wpid 
mwpKfg;gLj;Jk; NghJ Nkk;gLj;jg;gl;ld. 

crhj;Jiz 

1. Fan, J., Liu, X., Wang, L., Wei, D., Wu, C.Water Res. 2001, 35, 3927–3933. 
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7.3.5 vg;ghty mgijw;Wg; gbtpd; epyf;fPo; gunty;iyapd; kjpg;gPL 

nraw;jpl;lj; jiytu;: fyhepjp N.D. Rgrpq;` (rpNu\;l Nkyha;thsu;)  

nraw;jpl;l tptuzk; 

Gtpg;ngsjpftpaypy; fdpa Muha;T kpfg;ngupa Ma;Tg; Gyq;fspy; xd;whFk;. cyfpYs;s 
Gtpapay; tpQ;Qhdpfs; jkJ fdpa tsq;fis kjpg;gpLtjw;Fk; fdpa Muha;Tfspd; 
tpidj;jpwid mjpfupg;gjw;Fg; Gjpa njhopDl;gq;fis cUthf;fTk; Kaw;rpj;J 
tUfpd;wdu;.  

Njrpa fdpatsq;fis kjpg;gply; cs;Su; nghUshjhuj;ijj; jpl;lkpLtjpd; mj;jpahtrpag; 
ghfkhFk;. vdpDk; ,yq;ifapd; fdpa tsq;fs; njhlu;gpy;> Fwpg;ghf epyj;jpd; fPOs;sit 
njhlu;gpy;> cupa ftdk; nrYj;jg;gltpy;iy. Gtpr;rupjtpay; msit kw;Wk; Ruq;fg; 
gzpafj;jhy; Kd;du; Nkw;nfhs;sg;gl;l ngUk;ghyhd Ma;Tfs; Njrpaj; jpl;lj;jpd; 
mbg;gilapyd;wp Nrit ngWeu;fspd; Ntz;LNfhSf;F ,zq;fNt Nkw;nfhs;sg;gl;ld. 

vg;ghtytpYs;s ngh];Ngw;Wg; gbTfs; ,yq;ifapd; kpf Kf;fpakhd fdpatsq;fspy; 
xd;whFk;. Muk;gfl;l Ma;Tfs; 1976 ,y; Gtpr;rupjtpay; msitj; jpizf;fsj;jpdhy; 
Nkw;nfhs;sg;gl;ld. mtu;fs; gy epyj; JisfspypUe;J ngw;w juTfspd; mbg;gilapy; 
,j;jhjpid tiuglkhf;fp kjpg;gPL nra;jdu;. me;j msit> jw;NghJ mfog;gl;L tUk; 
fw;Ruq;fj;jpd; rpwpa gFjp xd;Wf;F kl;Lg;gl;bUe;jJ. 1976 ,y; msit 
Nkw;nfhs;sg;gl;ljd; gpd;G gbtpd; epyf;fPo; ePl;rp NghJkhd msT Muhag;gltpy;iy. 
cz;ikapy;> ghuk;gupa Muha;T Kiwfs; (m - J Jisaply;) nryT kpf;f> mjpf Neuk; 
Njitg;gLk; KiwfshFk;. 

Gtpg; ngsjpftpay; njhopDl;gq;fis mbg;gilahff; nfhz;l nryT Fiwe;jJk; 
ek;gfukhdJk; ,yFthdJkhd Kiwnahd;iw tpUj;jp nra;J vg;ghty ngh];Ngw;wpd; 
msit kjpg;gpLtjw;fhd xU Gjpa nraw;wpl;lkhdJ IFS ,y; Kd;ndLf;fg;gl;lJ. 
,r;nraw;jpl;lj;Jf;Fj; Njrpa tpQ;Qhd kd;wk; xU khdpaj;ij toq;fpaNjhL 
Gtpr;rupjtpay; msit kw;Wk; Ruq;fg; gzpafk; $l;L Ma;thsuhf xU Gupe;Jzu;T 
xg;ge;jj;ij Vw;gLj;jpaJ. 

vg;ghtytpYs;s ngh];Ngw;Wg; gbTfs; jyj;jpyhd ,uz;lhk; epiyg;gbthf cUthfpd. 
Carbonatite vdg;gLk; ,tw;wpd; jha;g;gjhu;j;jk; jPg;ghiwfspypUe;J Njhw;wk; ngw;wJ. 
kf;dw;iww; MdJ Carbonatite ,Yk; mjpypUe;J ngwg;gLk; ,uzlhk; epiy 
tpisnghUshd nghRNgw;Wg; gbtpYk; fhzg;gLk; Jizf;fdpak; xd;whFk;. ,e;j cau; 
kf;dw;iww; cs;slf;fk; fhuzkhf ngh];Ngw; nfhz;l ghiwfs; Vida 
ghiwg;gbTfspypUe;J mtw;iw NtWgLj;jp ,dk; fhzf;$ba tifapy; rpwg;gpay;ghd 
fhe;jj; jd;ikia (Magnetic signaling) ntspf;fhl;Lfpd;wd.  

vg;ghtytpYs;s ngh];Ngw; fdpaq;fs; gpujhdkhf kf;diww;Wld; Nru;e;jpUg;gjhy; 
cgNkw;gug;gpd; mg;giww; fdpa msit Ma;T nra;tjpy; ek;gj;jFe;j Gtpg;ngsjpftpay; 
nray;El;gkhf Magnetometer msitfs; gad;gLj;jg;gLfpd;wd. ngh];Ngw;Wj; jhjpd; 
vy;iyfisj; jPu;khdpg;gjw;fhf down line khjpup Nrfupg;G tPjk; kw;Wk; line spacing 
cldhd tptukhd kf;dw;NwhkPw;wu; msitfs; Nkw;nfhs;sg;gLk;. NkYk;> 
Njitg;gLkplj;J Nkw;Rikapd; jbg;ig khjpupahf;Ftjw;fhf ,Ugupkhzj; jilj;jpwd; 
cj;jp gad;Lj;jg;gLk;. ,f;fw;ifapd; gadhf mgijw;W clypd; ePl;rp jPu;khdpf;fg;gl;L 
vQ;rpAs;s nghUspay; ngh];Ngw;Wg; gbT xJf;Ffs; kjpg;gplg;gLk;. 

nkhj;jj; jhJf; nfhs;ssit mwpjy; fdpa %ytsq;fSld; njhlu;ghd Gjpa 
ifj;njhopw;rhiyfis cUthf;Ftjpy; cjTfpd;wd; ,r;re;ju;g;gj;jpy; mJ 
tskhf;fpahFk;. ,f;fw;ifahdJ vg;ghty ngh];Ngw;wpd; fiujpwid mjpfupg;gjd; %yk; 
mjid FWfpa fhyg; gapupdq;fSf;F ed;ik gaf;Fk; tpjj;jpy; gad;gLj;Jtjw;fhd 
Ma;Tfis Nkw;nfhs;sTk; tptrhak; rhu;e;j ifj;njhopw;rhiyfs; mtw;wpd; 
tskhf;fpfis Vw;Wkjp nra;Ak; vy;iyfisj; jpl;lkplTk; cjTk;. 
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7.3.5.1 vg;ghty ngh];Ngw;Wg; gbtpd;  fhe;jr; rPupypfSk; 
Nkw;gug;Gf;Ff; fPohd  gunty;iyAk; 

W.K.D.G.D.R. rhs;];1> S.M.N.D. Rgrpq;`1> N.B. rpy;th2> gplty3> S.A. rkuehaf;f4 
1mbg;gilf; fw;iffs; epWtfk;> fz;b> 2Gtpr;rupjtpay; msit kw;Wk; Ruq;fg; gzpafk;> 
gplNfhl;Nl> 3Gtpr;rupjtpay; gpupT> Nguhjidg; gy;fiyf; fofk;> Nguhjid> 4ngsjpf 

tpQ;Qhdg; gpupT> u[ul;l  gy;fiyf; fofk;> kpfpe;jiy 

mwpKfk; 

vg;ghtytpYs;s ngh];Ngw; gbTfs; ,yq;ifapd; nghUshjhu Kf;fpaj;Jtk; tha;e;j 
fdpa tsq;fspy; kpf Kf;fpakhd xd;whFk;. vdpDk; ehd;F jrhg;jq;fspd; Kd; 
Nkw;nfhs;sg;gl;l Muk;g Jisaply; msitapd; gpd; ,g;gbTfspd; msit kjpg;gPL 
nra;tjw;F ve;j xU jpl;lkplg;gl;l Ma;Tk; Nkw;nfhs;sg;gltpy;iy. ,e;j Ma;Tr; 
nraw;jpl;lkhdJ ngh];Ngw;Wg; gbtpd; epyf; fPo; gunty;iyia kjpg;gpLtjw;F etPd Gtpg; 
ngsjpftpay; cj;jpfis mbg;gilahff; nfhz;l Kiwikfisg; gad;gLj;Jk;. 
Fwpg;gplj;jf;f msT fhe;jf; fdpaq;fisf; nfhz;l ghiwfs; fhe;jr; rPupypfis 
cUthf;Fk;. vg;ghty fhNghidw; jha;g;ghiwapYk; ngh];Ngw;Wg; ghiwapYk; fUjj;jf;f 
msT kf;dw;iww; ,Ug;gjhy; mit kf;dw;NwhkPw;wiug; gad;gLj;jp tiuglkhf;f$ba  
fhe;jr; rPupypfis cUthf;Ffpd;wd.   

Fwpf;Nfhs; 

,r;nraw;jpl;lj;jpd; gpujhd Fwpf;Nfhs; ngh];Ngw;Wj; jhij mjidr; R+o cs;s ehl;Lg; 
ghiwfspypUe;J NtWgLj;jp mwptjw;F xU Gtpg; ngsjpftpay; Kiwikia 
cUthf;FjYk; vg;ghty ngh];Ngw;Wg; gbtpd; Nkw;gug;Gf;Ff; fPohd gunty;iyia 
kjpg;gpLtjw;fhf mjidg; gad;gLj;jYk; MFk;. 

ngWNgWfs; 

fhe;j msitf;F xd;wpizf;fg;gl;l GPS cldhd GSM-19 Overhauser njhFjp 
gad;gLj;jg;gl;Lf; fhe;jr; rPupypfs; Kd;-jPu;khdpf;fg;gl;l rl;lfj;jpy; tiughf;fg;gl;ld. 
fhe;jr;rPupypfSk; Kiw topg;gLj;jg;gl;l juTfSk; fPo; fhl;lg;gl;Ls;sd.  

  

      glk; 1. fhe;jr; rPupypfs; tiuglk;  glk; 2. Kiw topg;gLj;jg;gl;l juTfs; 

    ngh];Ngw;Wg; gbitf; fhl;Lfpd;wd 
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7.3.6 ,yq;ifapd; Nuld; tiuglkhf;fy; epfo;r;rpj;jpl;lk;; 

nraw;jpl;lj; jiytu;: fyhepjp N.D. Rgrpq;` (rpNu\;l Nkyha;thsu;)  

nraw;jpl;l tptuzk; 

Nuld;> ANudpaj;jpd; Nja;T tpisnghUshd Nubaj;jpd; Nja;T tpisnghUshFk;. Gtpapd; 
NkNyhl;by;> ANudpak; cynfq;Fk; rpjwpf; fhzg;gLk; jhJs;s ghiwfspy; nghJthfr; 
nrwpe;Js;sJ. jw;NghJ Nuldpd; 36 rkgFjpaq;fs; ,dq;fhzg;gl;Ls;s  NghjpYk; mit 
midj;Jk; cWjpaw;wit. nghJthf “Nuld;” vDk; nrhy; Nuldpd; Mff; $ba  
cWjpAila  rkgFjpakhd 222

Rn If; Fwpf;fpwJ. Njhupaj;jpd; Mff; $ba cWjpAila 
rkgFjpaj;jpd; (232

Th) fjpupaf;fj; Nja;T nghJthfj; Njhud; vd;wiof;fg;gLk; 220
Rn I 

cUthf;FfpwJ. ruhrupahf> kz; Nkw;gug;gpd; xt;nthU 2.6 km
2 ck;> 15 cm Mok; tiu> 

tspkz;lyj;Jf;F Nulid rpwpa msTfspy; ntspapLk;> mz;zsthf 1 g  mstpyhd 
Nubaj;ijf; nfhz;Ls;sJ. Nuld; nrwpTfs; ,lj;Jf;fplk; ngupJk; NtWgLfpd;wd. jpwe;j 
ntspapy; mJ 1 - 100 Bq/m

3 tPr;rpy; cs;sJ. 

rpy ehLfspy; Nuld; kl;lq;fisf; fz;fhzpg;gJk; mit Rfhjhu uPjpahf Mgj;J 
cUthf;Ftjw;Fupa kl;lj;jpw;F Nky; fhzg;gLkhapd; mjidf; Fiwg;gjw;Fupa cupa 
jLg;G eltbf;iffis Nkw;nfhs;sYk; mtrpakhdjhf cs;sJ. toikahf 
tUle;NjhWk; ntt;NtW fhyj;Jf;Nfw;g Nuld; kl;lk; khWtJld; xU Fwpg;gpl;l ehspYk; 
,J khwptUk;. gpwtpid Nuld; czupfis cgNahfpj;J tpQ;Qhdpfs; fhyj;jpw;Nfw;g 
tUle;NjhWk; khWgLk; cs;sf Nuld; kl;lq;fis mstpLfpd;wdu;. ,it ntspj;njhlu;Gf; 
fhy mstpw;Nfw;g jpuz;l vz;zy;fisf; fhl;Lfpd;wd. fle;j rpy jrhg;jq;fshf gy 
tifahd gpwtpid Nuld; czupfs; tpUj;jp nra;ag;gl;ld. mtw;Ws; kpfg;nghJthd 
tifahdJ NulidAk; NjhuidAk; ghFgLj;jpawpAk; CR 39 I mbg;gilahff; nfhz;l 
Nuld; fz;fhzpg;Gf; fUtp. 

Rfhjhuk; njhlu;ghd mghaj;ij kjpg;gPL nra;tjpy; cs;sf Nuld; kl;lq;fs; mtrpakhf 
cs;s mNj Ntis gy fhuzq;fSf;fhf ntspaf (outdoor) fjpu;j;njhopw;ghl;L msT 
kl;lq;fSk; mstplg;gLjy; mtrpakhFk;. epyeLf;fj;jpd; Kd;du; GtpNahl;bd; faults 
jpwf;Fk; NghJ xg;gPl;lstpy; mjpf Nuld; tpLtpf;fg;glf;$Lk; vd;gjhy; Nuld; MdJ epy 
eLf;fq;fis Kd;$l;bNa vjpu;T $Wtjw;F gad;gLj;jg;glf;$Lk; vd 
mz;ikf;fhyq;fspy; rpy tpQ;Qhdpfs; $wpAs;sdu;. NkYk;> GtpnahOf;fpYs;s faults 
kw;Wk; ntbg;Gfspy; Nuld; nrwpT cau;thf ,Ug;gjw;F rhj;jpaf;$W cs;sJ. rpy mUtp 
ePupYk; #lhd ePNuhl;lq;fspYk; cau; nrwptpy; Nuld; fhzg;glyhk;. 

Nuld; MdJ tpiuthf tspkz;lyj;Jf;F tpLtpf;fg;gLtjdpYk; xg;gPl;lstpy; tpiuthfj; 
Nja;tiltjhYk;;, mJ ePupay; Ma;Tfspy; epyj;jb ePUf;Fk; mUtpfspd; 
ePUf;Fkpilapyhd ,ilj; jhf;fq;fisf; fz;lwpAk; Ma;Tf; fw;iffspy; 
gad;gLj;jg;gLfpd;wJ. mUtpfspy; Nuldpd; Fwpg;gplj;jf;f nrwpT mwpag;gly; MdJ 
mUfpy; jiuf;fPo; ePu; nrd;wpUg;gjw;fhd Xu; Fwpfhl;bahf mikAk;. mNj Nghy;> Gtp 
ntg;gg; gbj;jpwd; ts Ma;tpYk; Nuld; kl;Lg;gLj;jg;gl;l mstpy; gad;gLfpwJ. ehl;bd; 
,aw;ifahd mbf;Nfhl;ilj; jhgpg;gjw;fhfTk; toikf;F khwhd fjpupaf;fj;ijf; nfhz;l 
,lq;fisf; fz;fhzpg;gjw;Fk; R+oy; fjpupaf;fj;ij msj;jy; ehl;bd; gy ghfq;fspYk; 
Nkw;nfhs;sg;gl;lJ. rpy Kjw;fl;lg; ngWNgWfs; ,q;F jug;gLfpd;wd. 

ePz;l fhy ntspaf fz;fhzpg;G Nuld;-Njhud; ghFgLj;jf;$ba CR 39 chips cld; $ba 
NIRS> [g;ghd; ,dhy; toq;fg;gl;l gpwtpid czupfs; ,f;fw;iffSf;F 
gad;gLj;jg;gl;ld. Vw;fdNt jPu;khdpf;fg;gl;l ehl;bd; Fwpj;j ,lq;fspy; Nkw;gb czupfs; 
nghUj;jg;gl;ld. ,t;tplq;fs; epahakhd tifapyhd xU ,lg;guk;giy 
gpujpepjpj;Jtg;gLj;Jk; tifapy; njupT nra;ag;gl;bUe;j mNjNtis Gtpapaw; fhuzpfshd 
fault kw;Wk; ntbg;gf;fs; vd;gdTk; ,j;njuptpy; fUj;jpw; nfhs;sg;gl;ld. NkYk; 
ehl;bYs;s ntg;g eP&w;Wf;fSf;F mz;ikapYk; czupfs; epWtg;gl;ld. gpwtpid Nuld; 
czupfs; thdpiyapypUe;Jk; tpyq;FfsplkpUe;Jk; ghJfhg;gjw;fhf>  mtw;Wf;nfd 
cUthf;fg;gl;l $Lfspy; itf;fg;gl;ld. jhdq;fs; GPS thrpg;Gfisg; gad;gLj;jp 
tiuglj;jpy; rupahff; Fwpf;fg;gl;ld. xg;gPl;Lf;fhf mNj jhdq;fspy; in situ fjpupaf;f 
mstPLfSk; vLf;fg;gl;ld. 

Muk;gf;fl;l Ma;Tfs; ntspg;gLj;Jtjd; gb ,yq;ifapy; Nuld; (222
Rn) kl;lj;Jld; 

xg;gpLifapy; Njhud; (220
Rn) kl;lk; mrhjhuzkhf cau;thf fhzg;gLfpd;wJ. ,yq;if 

mZr;rf;jp mjpfhu rigapdhy; Kd;G Nkw;nfhs;sg;gl;l in situ ,aw;iff; 
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fjpu;j;njhopw;ghl;L mstPLfspYk; ,Nj Nghf;Nf mtjhdpf;fg;gl;Ls;sJ (ml;ltiz 1). 
Nuld; MdJ Nubak; gpupe;jopifapd; xU tpisnghUshf miktJld; 222

Rn (Njhud;) 
MdJ kpfTWjpahd Njhupak; rkjhdpapd; (232

Th) gpupe;jopif tpisnghUshf 
mike;Js;sJ. ,J ,yq;ifahdJ ruhrupahfg; ghu;f;Fkplj;J kz;zpy; cau; nrwptpy; 
Njhupaj;ijf; nfhz;Ls;sikia Rl;b epw;fpd;wJ. 

 

7.3.6.1 ,yq;ifapd; ntspg;Gw Nuld; kl;lq;fis mstply;. 

N.D. Rgrpq;`1> P.D. kfFkhu2> T.B. epkyrpup1> N.B. R+upahur;rp1> T. ypNkhl;Nlh3> T. 

,\pfth4> Y. xNkhup> C.B. jprhehaf;f 

1mbg;gilf; fw;iffs; epWtfk;> fz;b> 2mZrf;jp mjpfhu rig> nty;yk;gpl;ba> 
3Nlhf;fpNah gy;fiyf; fofk;>n`hq;Nfh>gq;f;Nah-F> 113-8654> [g;ghd;> 4Njrpa fjpupaf;f 

tpQ;Qhd epWtfk;> 263-8555> rpgh efuk;> [g;ghd;   

mwpKfk;: 

,yq;ifapy; Kjd; Kjyhf ntspg;Gw Nuld; tiuglkhf;fy; nraw;jpl;lnkhd;W 
Muk;gpf;fg;gl;lJ. ehk; njupT nra;ag;gl;l rpy ,lq;fspy; gpwtpid Nuld; czupfisg; 
nghUj;jp gy khjq;fspd; gpd; ntspf;fhl;Lif kl;lq;fis mstpLtjw;fhf mtw;iwr; 
Nrfupj;Njhk;. jd;tpid Nuld; mstPLfSk; mZr;rf;jp mjpfhu rigapdhy; 
Nkw;nfhs;sg;gl;L tUfpd;wJ. 

Fwpf;Nfhs;fs; 

1. ntspg;Gw Nuld; guk;gy; tiuglnkhd;iw cUthf;Fk; Nehf;fj;Jld; Kjd;Kjyhf 
,yq;ifapy; Nuld ; tiuglkhf;fy nraw;jpl;lnkhd;iw Nkw;nfhs;sy;. 

2. Nuld; klq;fSf;Fg; Gtpapay; Njhw;wg;ghLfs; khWk; fdpag;gbTfs; 
vd;gtw;Wf;Fkpilapyhd njhlu;ig tpsq;fpf;nfhs;sy;. 

ngWNgWfs; 

232
Th ,d; xu; gpupe;jopifapd; tpisthd 222

Rn ,d; kl;lq;fs; gpuNjr kl;lq;fSld; 
xg;gpLifapy;cau;thdjhf fhzg;gLfpd;wJ (ml;ltiz 1). 

ml;ltiz 1 gpuhe;jpaj;jpd; rpy ehLfspy;; epyTk; fjph;j;njhopw;ghl;L kl;lq;fs ;. 232
Th ,d; 

Mff;$ba ngWkhdk; ,yq;iff;FupaJ vd;gijAk ; 40
K, 

226
Ra vd;gtw;wpd; ngWkhdq;fs; 

ruhrupahf mike;Js;sikiaAk; ftdpf;f. 

 

 

 

 

 

 

 

 

 

 

ehL

ruhrup tPr;R ruhrup tPr;R ruhrup tPr;R ruhrup tPr;R

gq;fshNj\; 350 130-610 34 21-43

rPdh 440 9-1800 33 2-690 32 2-440 41 1-360

n`hq;nfhq; 530 80-1100 84 25-130 59 20-110 95 16-200

,e;jpah 400 38-760 29 7-81 29 7-81 64 14-160

[g;ghd; 310 15-990 29 2-59 33 6-98 28 2-88

frf];jhd; 300 100-1200 37 12-120 35 12-120 60 10-220

nfhupah  

(FbauR)
670 17-1500

kNyrpah 310 170-430 66 49-86 67 38-94 82 63-110

jha;yhe;jJ 230 7-712 114 3-370 48 11-78 51 7-120

= yq;fh 308 19-1378 49 5-761 138 9-1166

40
K

238
U

226
Ra

232
Th
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gpd;dzpf; fjpupaf;f kl;lq;fis msj;jy; 

 

Nuld; (Rn) kw;Wk; Njhud; (Tn) kl;lq;fs; 
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7.3.7  ,yq;ifapd; cyu; tyag; gpuNjrq;fspy; ePupd; juj;ij 
Nkk;gLj;jy; 

nraw;jpl;lj; jiytu;: jpU. J.P. gj;krpup (tUif jUk; Nkyha;thsu;)  

nraw;jpl;l tptuzk; 

ghJfhg;ghd FbePu; ngWtjw;fhd Nghjpa toptiffshdit MNuhf;fpakhd 
r%fnkhd;wpd; mj;jpahtrpa Njitg;ghLfspy; xd;whFk;. vdpDk; jw;NghJ mJ ngupJk; 
murpay; kag;gLj;jg;gl;l xU tplakhfpAs;sJld; rpWePuf nray; ,og;Gf;fhd fhuzpahf 
ghJfhg;ghd FbePUf;fhd jl;Lg;ghL Fwpg;ghf ,yq;ifapy; fpuhkg;Gw r%fq;fspilNa 
fhzg;gLfpwJ. mj;Jld; ,ay;ghfNt kpFe;j td;ikiaAk; GNshiul;ilAk; 
nfhz;bUj;jy; Mfpa gz;G rhu; gpur;rpidfisAila epyj;jb ePupNyNa ,yq;ifapy; 
ngUk;ghyhd fpuhkpa r%f kf;fs; jq;fpapUf;Fk; epiy cs;sJ.  

,r;nraw;jpl;lkhdJ ghJfhg;ghd ePiu toq;Fjy; vDk; rthy;fs; epiwe;j tplaj;jpy; 
vLf;fg;gl Ntz;ba kl;Lg;gLj;jy; eltbf;iffs; gw;wp ntspr;rkpl;Lf; fhl;Lfpd;wJ. 
,Jtiu vLj;jhsg;gl;l tplaq;fs;; IFS ,dhy; fpuhkq;fspYs;s ey;y fpzWfis 
,dq;fhz;gjw;F Nkw;nfhs;sg;gl;l Nrhjidr; nraw;ghLfisAk; ghlrhiyfspy; 
Nkw;nfhs;sg;gl;l tpopg;Gzu;T eltbf;iffisAk; cs;slf;fpajhf cs;sJ. FbePuhf 
nfhjpf;f itj;j ePiug; gad;gLj;Jtjd; %yk; Ez;Zapupay; uPjpahd ePupd; jukhdJ 
cau;thf;fg;glKbAk;. ,t;tplak; ghku kf;fspilNaAk; fpuhkg;Gwj;jpYk; kpff; Fiwe;j 
Kd;DupikiaNa ngw;wpUg;gjhy; ghlrhiy kl;lj;jpyhd tpopg;Gzu;Tr; nrad;Kiwfs; kpf 
mtrpakhditahfpd;wd. 

kWGwj;jpy; 4500 rKjha mbg;gilapyhd ePu; toq;fy; jpl;lq;fs; ghJfhg;ghd FbePu; 
toq;fYf;nfd jhgpf;fg;gl;Ls;sd. ePupd; mjpf td;jd;ik kw;Wk; GNshiul; mad;fs; 
vd;gd fhuzkhf NkYs;stw;wpy; 30% Mdit FbePu;j; NjitfSf;fhf kf;fshy; 
gad;gLj;jg;gLtjpy;iy. ,t;tplaj;jpy; IFS ,d; eltbf;if fhuzkhf kpd; jpuis ePu; 
Rj;jpfupg;G epiyaq;fs; (Electro coagulation water purification plants) mwpKfg;gLj;jg;gl;L 
ePupd; GNshiul; cs;slf;fk; 90% My; Fiwf;fg;gl;lJld; td;jd;ikf;fhd cs;slf;fk; 
50% My; Fiwf;fg;gl;lJ. mj;jifa ,uz;L epiyaq;fs; 2011 ,y; mNrhfhkyfk, 
kfhtpyhr;rpa (mEuhjGuk;) kw;Wk; ePf;fNty> nkhunfhy;yhfk (FUzhfy) Mfpa 
,lq;fspy; epu;khzpf;fg;gl;ld. 2012 ,y; mj;jifa vl;L ePu; Rj;jpfupg;G epiyaq;fs; 
mEuhjGuj;jpy; njhopDl;gk; kw;Wk; Ma;T mikr;rpd; epjpAjtpAld; Njrj;Jf;F kFlk; - 
2012 nraw;wpl;lj;jpd; fPo; epWtg;gl;lJ. NkYk;, tTdpah> mEuhjGuk; khtl;lq;fspy; mur 
rhu;gw;w epWtdq;fspd; %yk; vl;L fpzWfs; 2013 ,y; epWtg;gl;ld. ,t;Ntiyj;jpl;lk; 
,yq;if spectra epWtdk; (pvt), FUzhfy ,d; $l;L mDruizAld; 
Nkw;nfhs;sg;gl;lJ. 

 

nraw;jpl;lg; gjtpazp:  nghwpapayhsu; W.M. [atu;j;jd (jd;dhu;tj; njhz;lu;) 

     jpU. ge;Jy gpNukjpyf (jd;dhu;tj; njhz;lu;) 

rKjhaj;jpw;fhd ed;ikfs;: 

 fpuhkg;Gw r%fj;Jf;F ghJfhg;ghd FbePiug; ngw;Wf; nfhLj;jy;. 

 FbePupy; cs;s td;jd;ik> GNshiul; kl;lk; vd;gtw;iwf; Fiwj;jy;. 

 Fiwe;j mstpy; GNshiul; cs;slq;fpa ePiu toq;Ftjd; %yk; gw;rpijitj; 
jLj;jy;. 

 GNshiul;bd; mD$yq;fis Fiwe;j nrytpy; rKjhaj;jpd; vy;yh kf;fSf;Fk; 
toq;Fk; toptiffis Nkw;nfhs;sy;. 

 fpuhkq;fSf;F njhopDl;gj;ij ,lk; khw;wy;. 

 Rj;jpfupg;G gpupTfspy; gzpGupAk; ngz;fSf;F tYt+l;ly; 

 rKjhak; jOtpa mikg;Gfisg; gyg;gLj;jy ;. 
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njhopDl;g kw;Wk; Muha;r;rp mikr;rpd; 
epjpaq;fs; 

1. rprpyr gpu[h %y> kfhtpyhr;rpa  
2. Rtgd; gpu[h %y> nehr;rpahfk  
3. ud;jpa gpu[h %y> nehr;rpahfk  
4. vfKJ gpu[h %y> fybTy;ntt  
5. kfhnrd; gpu[h %y> kp`pe;jNy  
6. mUdY gpu[h %y> fy;Net  
7. ,RW gpu[h %y> kjthr;rp 
8. rfhdh gpu[h %y> ngkLt 

jdpahu; Jiw epjpaq;fs; 

A -    mNrhfky;fk> nehr;rpahfk  

B -    epfntt> FUzhfy 

C -    2 Vf;fu; gz;iz> nrl;bf;Fsk; 

D -    400 Vf;fu; gz;iz> cYf;Fsk  

E -     400 Vf;fu; gz;iz> cYf;Fsk 

F -    jl;lt> nrl;bf;Fsk; 
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7.4 ngsjpf kw;Wk; fzdpapay; tpQ;Qhdq;fs; 

7.4.1  nraw;if Ez;zwpT 

fUj;jpl;lj; jiytu ;:   Nguhrpupah;. A. ehzhaf;fhu (Ma;Tg;Nguhrpupah;) 

,f;fUj;jpl;lkhdJ ,U gpujhd Ma;Tj;Jiwfisf; nfhz;lJ. 

a. %is fzdp ,ilKfk;. 
b. rpq;fs nkhop rhu;e;j nraw;if Ez;zwpT. 

 

7.4.1.1 %is fzdp ,ilKfk; 

Neub euk;gpay; ,ilKfk; vdr; rpy rkaq;fspy; miof;fg;gLk; %is fzdp 
,ilKfkhdJ (BCI) %isf;Fk; fzdpf;Fk; ,ilapyhd Neubj;njhopy; El;g 
,ilKfkhFk;. ,J Mspfs;> rf;fu ehw;fhypfs;> fzdpfs; my;yJ neuroprosthesis 
Nghd;w ntspg;Gwr;; rhjdq;fisf; fl;Lg;gLj;Jtw;F %isapd; kpd;> fhe;j my;yJ ,uj;j 
Xl;l rkpf;iQfisg; gad;gLj;Jk; Xu; KiwikahFk;. BCI mikg;ghdJ Fwpg;ghf 
fLikahd ,af;f eypTWjy;fisf; nfhz;l (Amyotrophic Lateral Sclerosis – ALS ,dJ 
,Wjp epiy> fLikahd %is gf;fthjk;> jiyf;fhaq;fs;, Ks;se;jz;Lf; fhaq;fs;) 
NehahspfSf;F kpf Kf;fpaj;JtkhdjhFk;.  

BCI jpl;lkhdJ kdpj %is kw;Wk; fzdp vd;gtw;Wf;fpilNa xU njhlu;ghly; 
,izg;ig Vw;gLj;Jtjw;fhf td;nghUs;> nkd;nghUs; njhFjpfisf; fl;bnaOg;Gtij 
,yf;fhff; nfhz;lJ. ,j;jifa Xu; mikg;igg; gad;gLj;jp egnuhUtu; ngsjpf 
<LgLj;Jif vJTkpd;wp mtu; my;yJ mtsJ vz;zq;fis kl;Lk; nfhz;L cgfuzk; 
vjidAk; fl;Lg;gLj;j my;yJ ntspg;Gw cyFld; ,iltpid Gupa KbAk;. ,e;j topapy; 
fLikahd cly; CdKw;w Nehahsu;fs; rf;fuehw;fhyp, njhiyf;fhl;rp Nghd;w 
cgfuzq;fisf; fl;Lg;gLj;jTk;, mtuJ nkhopapy; (rpq;fsk;, jkpo;, Mq;fpyk;) fzdp 
Fuy; %yk; njhlu;G nfhs;sTk; KbAk;.  

rhjhuz kdpj %isapYs;s rpy eltbf;iffs; tsu;rpij khw;wq;fs; my;yJ kpd;fhe;j 
rkpf;iQfs; Nghd;w gy;NtW Jyq;fy;fisg; gpwg;gpf;fty;yd. cjhuzkhf 
%isr;nraw;ghlhdJ Magnetoencephalography (MEG) Ig; gad;gLj;jp fz;Lgpbf;fj;jf;f 
fhe;jg;Gyq;fis cUthf;f KbfpwJ. %isapdJ rpy nraw;ghLfs; jiyAr;rpj; Njhy; 
(EEG) my;yJ Gwzp Nkw;gug;gpy; my;yJ %isapDs; (ECoG) vd;gtw;wpy; 
fz;Lgpbf;fj;jf;fjhAs;s kpd; rkpf;iQfis cUthf;Ftjhf ,Uf;f KbAk;. MEG 
Nghd;w kw;iwa tpisTfsJ fz;Lgpbf;iff;Fupa cgfuzq;fs; tpyf;ff;$basT 
nrytPdk; kpf;fjhf ,Ug;gjhy; jw;fhyj;jpy; EEG kw;Wk; ECoG vd;gd kpfg;gpugy;ak; 
tha;e;jitahf tpsq;Ffpd;wd. 

  

MEG my;yJ nraw;jpwd; kpf;f fhe;jg;gupT glkhf;fy; (FMRI) nghwpfSld; xg;gpLifapy; 
EEG mikg;Gfs; kpf kypthditahf ,Ug;gpDk; ngUk;ghyhd ,yq;if kf;fSf;F mJ 
,g;NghJk; $l epahakhdsT tpiyAau;e;jitahfNt ,Ug;gjdhy; mtu;fshy; EEG 
cgfuzj;ijr; nrhe;jkhf;fpf; nfhs;s Kbtjpy;iy. ,jdhy; ,j;jpl;lj;jpd; Nehf;Ffspy; 
xd;whf BCI ,w;F Njitahd td;nghUl;fs; kw;Wk; nkd;ghUis tbtikj;jYk; 
tpUj;jpnra;jYk; cs;sJ. kw;iwa Nehf;fkhdJ ,yq;ifapYs;s kpff; fLikahf cly; 
uPjpahfg; ghjpf;fg;gl;l kf;fshy; gad;gLj;jg;glf;$ba xU cz;ik Neu BCI mikg;ig 
cUthfFtjhFk;. ,J Gjpa njhopy; El;gq;fis tpUj;jp nra;tjd; %yk; EEG 
rkpf;iQfspy; ,Ue;J rkpf;iQfisg; gpupj;njLg;gijAk; nraw;ghLfis 
vz;zq;fSf;Nfw;g nraw;gLj;JtijAk; mlf;fpAs;sJ. 
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7.4.1.2  rpq;fs nkhop rhu;e;j nraw;if Ez;zwpT 

Ngr;Rf;FiwghLfs; (tha;nkhopay;yhj) jdp egu;fs; nghJ kf;fSld; njhlu;G 
nfhs;sty;yhj tpidj;jpwDila topnahd;W Njit. ,j;jpl;lj;jpy; ehk; CdKw;w 
eguplkpUe;J ngwg;gLk; cs;sPLfspd; gb rpq;fsg;Ngr;ir cUthf;fpf; nfhs;Sk; 
rpq;fsg;Ngr;Rj;njhFg;gpia tpUj;jpahf;fpAs;Nshk;. jkJ Gak; my;yJ iffisg; 
gad;gLj;jf;$batu;fshAs;s CdKw;wtu;fSf;F xU tpirg;gyif my;yJ xU 
kpd;dZf;ifAiwahdJ cs;sPl;Lr;rhjdkhf toq;fg;gLk; mNj Neuj;jpy; Ngr 
Kbahjtu;fshfTk; iffspd; jirf;fl;Lg;ghl;il ,oe;jtu;fshfTk; cs;s jdpegu;fSf;F 
clypd; VjhtnjhU ghfj;jpYs;s njhopw;gLk; jir %ykhf (EMG) cUthf;fg;gLk; 
kpd;rkpf;iQfSld; gad;gLj;jg;glf;$bajhd Ngr;nrhypj;njhFjpiag; gad;gLj;j KbAk;. 
,Wjpahf ehk; Ez;fl;Lg;gLj;jpfis (Micro Controllers – MCs) gad;gLj;jp 
fhtpr;nry;yj;jf;f rpq;fs Ngr;Rj; njhFg;ghid Kd;Ndw;wfukhf;fpf; nfhs;s KbAnkd 
ek;GfpNwhk;. 

7.4.1.1  %is fzdp ,ilKfk; 

Z. rf;fhg;, D. tpN[Jq;f kw;Wk; A. ehzaf;fhu 

nraw;if Ez;zwpTf; fUj;jpl;lk;, mbg;gilf; fw;iffs; epWtfk;, fz;b. 

mwpKfk; 

mbg;gilf; fw;iffSf;fhd epWtfj;jpd; (IFS) BCI Ma;Tf;FOthdJ EEG I 
mbg;gilahff; nfhz;l ,yq;ifapYs;s gf;fthjNehahsu;fshy; gad;gLj;jf;$bajhd 
BCI mikg;ig epu;khzpg;gjpNyNa gpujhd Mu;tj;ijf; fhl;bAs;sJ. EEG rhjdkhdJ 
toikahf tpiyAau;e;jjhff; fhzg;gLtjhy; ,j;jpl;lj;jpd; Nehf;fq;fspy; xd;whf BCI 
mikg;GfSf;Fj; Njitg;gLk; nkd;nghUs;, td;nghUs; vd;gtw;iw tbtikj;jYk; 
tpUj;jpnra;jYk; fhzg;gLfpwJ. ,jd; kw;iwa Nehf;fkhdJ ,yq;ifapYs;s fLikahd 
clypay; Mw;wyw;w kf;fsJ ghtidf;fhf xU eilKiw BCI mikg;ig tpUj;jp 
nra;jyhFk;. Gjpa njhopy;El;g tpUj;jpfis cs;slf;Ftjd; %yk; EEG rkpf;iQfspy; 
,Ue;J vz;zq;fisg; gpupj;njLg;gjw;Fk; ,t;ntz;zq;fSf;Nfw;g nraw;ghLfs; 
elhj;jg;gLtijAk; ,J cs;slf;FfpwJ. BCI ,w;Fupa Ma;T kw;Wk; tpUj;jpf;Fupa 
Ntiyfs; fle;j ,U tUl fhykhf ,U gpujhd topapy; elhj;jg;gl;L tUfpd;wJ. 

,yf;Ffs; 

1. jdpegu;fsplkpUe;J vz;zq;fis czu;e;J nfhs;sTk; czug;gl;l 
vz;zq;fspd;gb Gwr;rhjdq;fisf; fl;Lg;gLj;jpf;nfhs;sTk; Gjpa 
topKiwfisAk; nkd;nghUs; njhFjpiaAk; tpUj;jp nra;jy;. 

2. EEG tpupayhf;fpfs;> gjpthf;Fk; kpd;tha;fs; Nghd;wtw;iw cs;slf;Fk; tpiy 
kypthd BCI td;nghUis tbtikj;jYk; epu;khzpj;jYk;. 

 

ngWNgWfs; (2013) 

NghJkhdsT epjpapd;ik kw;Wk; epjpia tpLtpj;jypYs;s jhkjk; vd;gtw;wpd; fhuzkhf 
128/64 top EEG tpupayhf;fp kw;Wk; 128/64 EEG kpd;tha; %b Nghd;wtw;iwf; nfhs;tdT 
nra;tJ rhj;jpakpy;yhjpUe;jJ. ,jd; tpisthf ts miktplk; kPjhd jpl;lkplg;gl;l 
Gydha;T, Visual Arrow Movement (VAM) csk; rhu; nraw;$WfSf;Fupa ,dq;fhZifAk; 
cj;jk epiyf;Fupa EEG kpd;tha; miktplq;fs; Nghd;wtw;iw elhj;j Kbatpy;iy. 
,ae;jpu fw;wy; topKiwfisg; gad;gLj;jp ts miktplj;ijf; fz;Lgpbf;Fk; 
nkd;nghUs; kl;LNk tpUj;jp nra;ag;gl;lJ. FUl;lhk; Nghf;F Kjy; gpupj;njLg;Gf; 
fw;iffSf;Ff;nfd RahjPd $Wg;gFg;gha;T mbg;gilahff; nfhz;l nkd;nghUshdJ 
tpUj;jpnra;ag;gl;lJ. 20 kpd;tha; EEG tpupayhf;fpAld; nghJ ,lq;Nfhyq;fis (Common 

Spatial Patterns(CSP)) Ig; gad;gLj;jp VAM csr;nraw;ghl;Lld; njhlu;Gilajhf 6 

ghlq;fSf;Fupa %isg;glkhf;fy;fs; AI Ma;T$lj;jpy; cUthf;fg;gl;ld. IEEE ru;tNjr 
Ma;T khehl;by; CSP %isg;glkhf;fy; mbg;gilapyhd xU Ma;Tf;fl;Liu 
gpuRupf;fg;gl;lJ. 
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7.4.1.2  rpq;fs nkhop rhu;e;j nraw;if Ez;zwpT 

D.tpN[Jq;f kw;Wk; A.ehzaf;fhu 

nraw;if Ez;zwpTf; fUj;jpl;lk;, mbg;gilf; fw;iffs; epWtfk;, fz;b. 

mwpKfk; 

Ngr;Rf;FiwghLila(tha;nkhopay;yhj) jdpegu;fSf;F irifnkhopia tpsq;fty;y 
my;yJ tpsq;fKbahj nghJkf;fSld; njhlu;ghly; Nkw;nfhs;tjw;Fupa tpidj;jpwd; 
tha;e;j topKiw Njitg;gLfpwJ. ,jdhy; Ngr;Rf;FiwghLila egu; (Person with Speech 

Disabilities (PSD)) xUtUf;F ,tupypUe;J fpilf;fg;ngWk; cs;sPLfSf;Nfw;g 
rpq;fsg;Ngr;ir cUthf;fty;y ,lj;Jf;fplk; fhtpr;nry;yj;jf;f kpd;dpay; mikg;G xd;W 
cjtpGuptjhFk;. ,e;j PSD MdJ tpirg;gyifia cgNahfpf;f KbAkhapUf;Fkplj;J 
my;yJ ifAiw tifr;rhjdj;ijf; fl;Lg;gLj;jf;$batplj;J tpirg;gyifAld; $ba 
rpq;fsg;Ngr;Rj;njhFjp my;yJ kpd;dpay; ifAiw vd;gd nghUj;jkhdjhFk;. NgrKbahj 
my;yJ Gak; my;yJ iffspdJ jirapaf;ff;fl;Lg;ghL ,oe;jtu;fSf;F mtu; my;yJ 
mtSila clypd; gpw ghfq;fspYs;s Ntiy nra;af; $ba jirfspy; %yk; 
gpwg;gpf;fty;y EMG rkpf;iQfs; cs;sPlhfg; gad;gLj;jg;glyhk;. 

Nehf;fq;fs; 

,e;jf;fUj;jpl;lj;jpy; ehk; ,lj;Jf;fplk; nfhz;L nry;yj;jf;f Ez;fl;Lg;gLj;jpfs; 
mbg;gilahff; nfhz;l mq;ftPdkhd egupy; ,Ue;J ngwg;gLk; cs;sPl;Lf;F Vw;wthwhf 
rpq;fsg;Ngr;ir cUthf;fpf;nfhs;Sk; Ngr;Rj;njhFjpia cUthf;fTs;Nshk;. Gak; kw;Wk; 
iffisg; gad;gLj;jf;$ba FiwghLilatu;fSf;F tpirg;gyif my;yJ ,yj;jpudpay; 
ifAiwahdJ cs;sPl;Lr;rhjdq;fshfTk; if kw;Wk; Gaj;Jf;Fupa jirf;fl;Lg;ghl;il 
,oe;j tha;Ngr ,ayhjtu;fSf;F mtu;fspy; clypYs;s VjhtJ xU Ntiy 
nra;af;$ba jirfspy; %yk; gpwg;gpf;fg;gLk;. 

KbTfs; (2013) 

%yjdk; kw;Wk; Efu;nghUSf;Fupa xJf;fPLfisg; ngw;Wf; nfhs;tjpYs;s jhkjk; 
fhuzkhf Njitg;gl;l vy;yh ,yj;jpudpay; rhjdq;fisAk; nfhs;tdT nra;a 
Kbatpy;iy. ,jd; tpisthf KOikahd Ngr;Rj;njhFjpapdJ cUthf;fkhdJ 
jhkjg;gLj;jg;gl;lJld; Nfhug;gl;l epjpahdJ xJf;fPL nra;ag;gLkplj;J 2014 Mk; Mz;by; 
,J KOikg;gLj;jg;gLk;. Ez;fl;Lg;gLj;jp mbg;gilapyhd fhtj;jf;f khjpup STTS 
njhFg;ghdJ eilKiwf;Fupa xyp myFj;njhluhf Nkk;gLj;jg;gl;lJld; PWM 
njhopy;El;gj;ijf; nfhz;L njhFf;fg;gl;l rpq;fsg;Ngr;irg; gpwg;gpf;fr; nra;ag;gl;lJ. 
RUf;fg;gl;l Ngr;Rj; jfty; jskhdJ g+uzg;gLj;jg;gl;lJ. Nkk;gLj;jg;gl;L cau; 
gpupjpwDilaJk; cau; juKilaJkhd rpq;fs vOj;JUf;fshdit vOj;JUg;gjptpw;fhf 
cUthf;fg;gl;lJ. Ngr;RUthf;fk; mbg;gilapyhd Ma;Tf;fl;Liunahd;W ,yq;if 
ngsjpftpay; njhopy;El;g mku;Tf; $l;l epfo;r;rpj;njhlupy; ntspaplg;gl;lJ. 

kdpjts mgptpUj;jp 

PGIS> Nguhjidg; gy;fiyf; fofj;jpy; M.Phil. gl;lj;Jf;fhd gjpT  

1. jk;kpf;f tpN[Jq;f> (kpd; nghwpapay; gpupT> Nguhjidg; gy;fiyf; fofk;) 
jiyg;G: Ngr;Rf; FiwghL cilNahUf;F fhtj; jf;f Ngr;Rj; njhFg;gp xd;iw 
tbtikj;jy; 
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7.4.2 & 3  rf;jp ikag;gLj;Jif Vw;ghL kw;wk; Fthz;lk; 
ngsjpftpay; 

fUj;jpl;lj; jiytu; :  Nguhrpupau;. A.ehzaf;fhu (Ma;Tg;Nguhrpupau;) 

,e;jf; fUj;jpl;lkhdJ ,U gpujhd gFjpfis cs;slf;fpaJ. 

a) fzf;fPl;L kw;Wk; gupNrhjidg; Gydha;T %ykhf rf;jp Kd;dpiyg;gLj;jy; (Single 

Bubble Sonoluminescehce (SBSC)) 

b) Fthz;lk; ngsjpftpay;. 
 

7.4.2.1  xw;iwf;Fkpo; NrhNdhYkpd;rd;]; 

xw;iwf;Fkpo; NrhNdhYkpd;rd;]; MdJ xU xw;iw tspf;FkpohdJ xypapay; rhu;e;jthW 
jputnkhd;wpy; NknyOk; NghJ gpuNahfpf;fg;gLk; xypg;Gyj;Jld; mtjhdpf;fg;gLtJld; 
cau;thd cs;ntbg;Glhd epiyapy; eNdh nrf;fdpy; gpd;d tupirapyhd gspr;rPLfis 
ntsptpLtJkhFk;. ,J Rakhd Kiwapy; rf;jp KdndLg;Gf;fhd Xu; cjhuzkhFk;. 
Fkpo; ciltilAk; NghJ mjpu;Tr; rf;jpahdJ Mff; Fiwe;jsT 4x10

11 vd;Dk; 
fhuzpahy; nrwpTgLj;jg;gLtJld; UV tPr;rpy; xspg;gspr;rPl;LfisAk; Vw;gLj;Jk;. ,e;j 
fopa+jh gspr;rPl;Lfs; xU eNdh nrf;fdpYk; kpff; Fiwe;j fhyg;gFjpiaf; nfhz;lit. 
rpijtpdJ ,Wjpf;fl;lg;gFjpfspy; Fkpopd; cs;Ns fhzg;gLk; ntg;gepiy, mKf;fk; 
vd;gd KiwNa 20000K, 3500atm vd;w Kbnty;iyahd ngWkhdq;fis KiwNa 
milfpd;wd. NkYk; Fkpopapd; RtuhdJ 10

11
g ,w;F Nkyhf Mu;KLfiy cau; 

cs;ntbg;gpd; NghJ milfpwJ. SBSL MdJ ntbg;gpd; NghJ Rw;Wg;Gw Miufs; 1µm 
njhlf;fk; 10µm tiuahd Fkpo;fspNyNa mtjhdpf;fg;gLtJld; cs;ntbg;gpd; NghJ 
,t;thiufs; 0.1µm njhlf;fk; 1µm tiuahff; Fiwfpd;wd. 

SBSL ,d; epwkhiyahdJ Vwj;jho 700nm ,w;F NkyhdjhfTk; 190nm ,w;F 
fPohdJkhf ePl;bj;jthW epahakhdsT gue;jjhFk;. ePupdJ fopa+jh tiuaiw (Vwj;jho 
200nm, 250nm ,w;F fPNo nrwpTf;FiwT vJTk; mtjhdpf;fg;glhj NghjpYk; 
miyePskhdJ Fiwf;fg;gLifapy; tpLtpf;fg;gLk; xspapd; nrwpthdJ mjpfupj;Jr; 
nrd;wJ. ePupNy SBSC epwkhiyahdJ xyp kPbwd;fs; 10 ,w;Fk; 50kHz ,w;Fk; ,ilNa 
Nkw;gug;G ntg;gepiyfs; 6000K-20000K vd;Dk; tPr;rpyike;j fUk;nghUs; fjpu;g;Gld; 
nghUe;jpaJ. kWGwj;jpy; 1 MHz xyp kPbwdpy; ,af;fg;gLk; jdpahf;fg;gl;l FkpopdJ 
SBSC epwkhiyahdJ 106K ntg;gepiyapy; cs;s gpsh];khtpdJ ntg;g Bremsstrahlung 
cld; ed;F cld;gLfpwJ.[1] 

xsp ckpo;ifapd; NghJ SBSL ,d; cl;gFjpapy; eilngwf;$ba NkNy tptupf;fg;gl;l 
ftu;r;rpfukhd epge;jidfisg;gw;wp MuhaTk; tpsq;fpf;nfhs;sTk; Kd;dwptpf;fTk; gy 
nfhs;if uPjpahdJk; gupNrhjid uPjpahdJkhd Ma;Tfs; eilngw;W tUfpd;wd[2]. 

ngUk;ghyhd nfhs;if uPjpahd/fzdpapy; uPjpahd khjpupfs; njhlu;r;rpf;fhd 
ghapg;nghwpapaiy (c-k; xapyupd; rkd;ghL my;yJ Netpau;-];Nuhf; rkd;ghLfs;) 

vd;gtw;iw mbg;gilahff; nfhz;litahfTk; [2] ,it rpy gupNrhjid KbTfis 
ntw;wpfukhf cUtfg;gLj;jTk; Kbe;jJ. ngUk;ghd;ikahd khjpupfs; ghapr;rkd;ghLfis 
mbg;gilahff; nfhz;ljhYk; rpijtpdJ ,Wjpf;fl;l Ntisfspy; Fkpo;r;Rtupd; fjpahdJ 
ePupNy (my;yJ jputj;jpNy) xypapd; fjpia kPWtjdhYk; kw;Wk; kw;iwa KbTtiuaiw 
ngsjpf epge;jidfis FkpopDs;Ns mtjhdpf;ff;$bajhapUg;gjhYk; ,k;khjpupfspdJ 
nry;YgbahFk; jd;ik Nfs;tpf;FupajhfNtAs;sJ [3]. NkYk; Nghf;Ftuj;Jr; 
nrad;Kiwfs; kw;Wk; epiyikr;rkd;ghL vd;gtw;iwg; gpujpepjpj;Jtg;gLj;jypd; 
Njitapdhy; ,t;nty;yg;ghap mZFKiwfSk; mtw;wpdJ Kd;nkhopT Mw;wypy; 
tiuaiwiaf; nfhz;Ls;sd. 

xsp ckpo;Tg; nghwpKiwahdJ ,Jtiu KOikahf tpsq;fpf; nfhs;sg;glhjnjhd;whf 
,Ug;gjd; fhuzkhf SBSL MdJ Fwpg;gplj;jf;fstpyhd gupNrhjid kw;Wk; nfhs;if 
uPjpahd Ma;Tf;Fupa tplakhf ,Jtiu ,Ue;Js;sJld; njhlu;e;J ,Ue;Jk; tUfpwJ. 
NkYk; Fspuhd ,izg;G thapyhf tiuaiwaw;w Rj;jkhd rf;jpiag; ngw;Wf;nfhs;sf; 
$ba jpwidf; nfhz;bUg;gjdhy; SBSL MdJ gy tpQ;Qhdpfspd; ftdj;ij 
<u;j;Js;sJ. SBSL ,dJ xsp ckpOk; El;gkhdJ ngsjpftpaypd; jw;Nghija jPu;T 
fhzg;glhg; gpur;rpidfspy; xd;whf cs;sJ. 



338 

 

7.4.2.1.1 xw;iwf; Fkpo; NrhNdhYkpd;rd;]; gw;wpa fzpj;jy; Ma;T 

S. fUzhtd;\, M. tpN[rpq;f, A. ehzhaf;fhu 

xw;iwf;Fkpo; NrhNdhYkpd;rd;]; fUj;jpl;lk;> mbg;gilf; fw;iffSf;fhd epWtfk;> fz;b. 

mwpKfk; 

ngUk;ghyhd nfhs;if uPjpahd/fzg;G uPjpahd xw;iwf;Fkpo; NrhNdhYkpd;rd;]; (SBSL) 
khjpupfs; njhlu;r;rpf;Fupa ghapg; nghwpapaiy (c-k; xapyupd; rkd;ghL my;yJ Netpau;-
];Nuhf; rkd;ghLfs;) mbg;gilahff; nfhz;litahfTk; ,it %yk; rpy gupNrhjid 
KbTfis ntw;wpfukhf cUtfg;gLj;jTk; Kbe;jJ. tpNrlkhf> ahRap kw;Wk; VidNahu; 
cUthf;fpa fzpj;jy; khjpupfs; rpy xyp ,urhahdj; jhf;fq;fis rupahf cUtfpj;jd. 
SBSL ,y; Fkpop ciljy; %yf;$w;W ,af;ftpay; kw;Wk; nkhd;Nl fhNyh Kiwfs; 
%yKk; Muhag;glyhk;.  mnkupf;fhtpy; UCLA  ,Ys;s  Puttermann ,d; FO kw;Wk; 
nfhupahtpy; Nrhy; efuj;jpYs;s Rq;-Mq; gy;fiyf;fofj;jpd; f;thf; ,d; FO Mfpa ,U 
Ma;Tf; FOf;fs; MD Kiwapd; mbg;gilapy; mike;j nkd;nghUis 50000000 
Jzpf;iffSldhd Fkpopfis cUtfpg;gjw;F cUthf;fpAs;sd. vdpDk; ajhu;j;jkhd 
Fkpopfs; toikahf 108 - 1010 Jzpf;iffisf; nfhz;Ls;sd. 

,yf;FfSk; Fwpf;Nfhs;fSk; 

,r;nraw;jpl;lj;jpd; SBSL  ,y; xsp cz;lhFk; nghwpKiwia tpsq;fpf; nfhs;Sjy; 
MFk;. Fkpop xspiaf;fhYk; NghJ mjDs; vd;d epfo;fpwJ vd;gijf; fz;lwptjw;fhf 
ehk; Fkpop cilAk; NghJ mjDs; ,Uf;Fk; ngsjpf epiyikia cUtfpg;gjw;F 
fzdpfisg; gad;gLj;JfpNwhk;. NkYk;> ehk; ,urhadtpay; fzdp nkd;nghUisg; 
gad;gLj;jp FkpopapDs;Ns ,lk;ngwf;$ba xyp ,urhadj; jhf;fq;fisAk; mit vt;thW 
Fkpopapd; xl;Lnkhj;j elj;ijiag; ghjpf;ff; $Lk; vd;gjAk; Muha;fpNwhk;. 

ngWNgWfs; 

Fkpop cilAk; gbepiyia Muha;tjw;fhf vkJ Ma;T$lj;jpy; ePupaf;ftpaiy 
mbg;gilahff; nfhz;L cUthf;fg;gl;l nkd;nghUs; gy;NtWgl;l ngsjpf ,ay;Gfisf; 
nfhz;l jputq;fspy; ntg;gepiy kw;Wk; mKf;fj;jpy; SBSL jq;fpapUj;jy; Fwpj;J 
Muha;tjw;Fg; gad;gLj;jg;gl;lJ. SBSL ,d; xspr; nrwptpd; kPJ mw;fNfhypd; tpisTfs; 
Fwpj;Jk; Muhag;gl;lJ. MD ,id mbg;gilahff; nfhz;l SBSL cUtfpj;jy; 
nkd;nghUs; cUthf;fg;gl;L FwpaPl;Lf;F multithreading mk;rq;fs; Nru;g;gjd; %yk; 
nraw;jpwd; Nkk;gLj;jg;gl;lJ. 

NO & OH => NO2 + H kw;Wk; NO + OH => NO + HO2 ,w;fhd mOj;jr; rf;jp Nkw;gug;G 
Fwpj;j tpupthd Ma;Tfs;  rpf;fyhd ,yj;jpudpay; fl;likg;G Kiwfs; %yk; 
Nkw;nfhs;sg;gl;ld. ,e;j Ma;T SBSL  FkpopapDs; ,lk;ngWk; NkYk; rpf;fyhd xyp 
,urhadj; jhf;fq;fis Muha;tjw;F cjTk;. NkNy Fwpg;gpl;l rpy Ma;Tfs; ,yq;ifg; 
ngsjpf epWtfj;jpd; njhopEl;g mku;Tfspy; Ma;Tf;fl;Liuahf ntspaplg;gl;ld. 

 

7.4.2.1.2 xw;iwf; Fkpo; NrhNdhYkpdrd;]; gw;wpa fzpj;jy; Ma;T 

P. N`uj; kw;Wk; A.ehzhaf;fhu 

xw;iwf;Fkpo; NrhNdhYkpd;rd;]; fUj;jpl;lk;, mbg;gilf; fw;iffSf;fhd epWtfk;, fz;b. 

mwpKfk; 

ePupy; xw;iwf; Fkpo; (SBSL) epwkhiyfs; gz;Gf;$ww;w njhlu;r;rpf;fhd fhyiyf; 
fhl;Lfpd;wd. mz;ikapy;> H2SO4 ,ypUe;J cUthFk; SBSL ePupypUe;J cUthtijg; 
Nghd;W 103 klq;F gpufhrkhapUe;jJld; mZ> mad; kw;Wk; %yf;$w;Wf; fhyy; 
NfhLfisj; jUtJ mtjhdpf;fg;gl;lJ. 2010k; Mz;L> ngh];Nghupf; mkpyj;jpy; (H3PO4) 
xyp %yk; nrYj;jg;gl;l mirAk; Fkpopy; mUl;lg;gl;l OH %ypfq;fspypUe;J xU kpf 
typikahd %yf;$w;Wf; fhyy; mtjhdpf;fg;gl;lJ. Ma;thsu;fshy; Fkpo; ciltjd; 
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,Wjpf; fl;lq;fspy; Fkpopd; ntg;gepiyiar; rupahf kjpg;gpl Kbe;jJ. ,g;Gjpa 
fz;lwpjy;fs; SBSL  ,d; rpf;fyhd jd;ikiaf; fhl;baNjhL ePu; jtpu;e;j Vida 
jputq;fspy; SBSL Fwpj;j Ma;tpd; Kf;fpaj;Jtj;ijAk; fhl;bd. 

,yf;FfSk; Fwpf;Nfhs;fSk; 

,r;nraw;jpl;lj;jpy;> nrydpf; (H2SeO4) kw;Wk; nryd]; (H2SeO3) mkpyq;fspy; SBSL  
ry;G+upf; kw;Wk; ngh];Nghupf; mkpyq;fspy; cUthdij xj;j (my;yJ NtWgl;l) 
epwkhiyf; NfhLfis cUthf;Ffpd;wjh vdg; gupNrhjid %yk; fz;lwptjhFk;. NkYk; 
Nkw;Fwpj;j ,U mkpyq;fspy; ngsjpfg; gukhdq;fSk; Fkpop ciltpd; Muk;g fl;l 
epge;jidfSk; khWk; NghJ  SBSLfspd; nrwpT kw;Wk; epwkhiyf; NfhLfs; ry;G+upf; 
kw;Wk; ngh];Nghupf; mkpyq;fSld; xg;gpLifapy; vt;thW khWfpd;wd vdTk; ehk; 
Muha;fpd;Nwhk;. Kjw;gbahf ehk; ry;G+upf; kw;Wk; ngh];Nghupf; mkpyq;fspy; SBSL Fwpj;j 
tpupthd Ma;Tfis Nkw;nfhs;Nthk;. ,J nrydpf; kw;Wk; nryd]; mkpyq;fSld; ehk; 
ngWk; ngWNgWfis ry;G+upf; kw;Wk; ngh];Nghupf; mkpyq;fSld; xg;gpl cjTk;. 

ngWNgWfs; (2013) 

Gjpjhf thq;fg;gl;l UV-Vis epwkhiyg; gjpfUtp %yk; ntt;NtW jputq;fspy; SBSL ,d; 
epwkhiy ngwg;gl;lJ. SBSL My; fhyg;gl;l kpfj; jho;e;j xspr; nrwpTfis Nrfupg;gjw;F 
Gjpa tpy;iy KiwikAk; czu;jpwd; kpf;f mirAk; ,izf; fUtpfSk; Njit. 2013k; 
Mz;L %yjd kw;Wk; Efu;Tg; nghUs;fSf;fhd epjpiag; ngWtjpy; Vw;gl;l jhkjq;fshy; 
SBSL Fwpj;j jPtpu epwkhiyg; gjpT Ntiyiar; nra;tjw;Fupa midj;Jg; 
nghUl;fisAk; thq;f vk;khy; ,aytpy;iy. mjd; gadhf> ehk; ry;G+upf; mkpyk;> SBSL 
epwkhiyfs; kPJ gy;NtW ntg;gepiyfspy; GNshurPd; Nrhbaj;jpd; tpisT>  SBSL kPJ 
eNdh nghbfspd; tpisT vd;gd Fwpj;j Muk;g fl;l NtiyfisNa Nkw;nfhs;s 
Kbe;jJ. Njitahd nghUl;fspy; mNefkhdtw;Wf;F nfhs;tdTf; fl;lis 
gpwg;gpf;fg;gl;Ls;sJ. 2014k; Mz;L mtw;iwg; ngw;wjd; gpd;G Nkw;Fwpg;gpl;l tpisTfs; 
Fwpj;j tpupthd Ma;Tfis epiwT nra;a vjpu;ghu;f;fpNwhk;. NkNy Fwpg;gpl;l rpy 
Ma;Tfs; ,yq;ifg; ngsjpf epWtfj;jpd; njhopDl;g mku;Tfspy; Ma;Tf;fl;Liuahf 
ntspaplg;gl;ld. 

 

 

7.4.3 Fthz;lk; ngsjpftpay; 

T. kjduQ;rd;> A.ehzhaf;fhu 

Fthz;lk; ngsjpftpay; fUj;jpl;lk;, mbg;gilf; fw;iffSf;fhd epWtfk;, fz;b. 

mwpKfk; 

mz;ika Mz;Lfspy;> Fthz;lk; nghwpapaypy; Fog;gj;jpd; (chaos) ntspg;ghL kpfTk; 
Mu;t%l;Ltjha; mike;jJ. Fwpg;ghf> ghuk;gupakhf Fog;gkhd Fthz;lk; njhFjpfs; 
jPtpukhf Muhag;gl;Ls;sd. Fthz;lk; nghwpapaypy; Fog;gj;jpd; milahsf; FwpaPl;il 
Muha;tjw;fhf ehk; gioa nghwpapaYf;Fk; Fthz;lk; nghwpapaYf;Fk; ntspg;gilahd 
tpjj;jpy; ghykhf mikAk; gy;gupkhzj; njhFjpfSf;fhd gy;NtW Njw;w kw;Wk; 
fzpj;jy; Kiwfis cUthf;fp te;Njhk;. NkYk; Fog;gj;Jf;fhd jfty;fis 
mtw;Wf;Fupa gioa njhFjpfspy; nfhz;bUf;Fk; Fthz;lk; nghwpapay; fzpaq;fisAk; 
Muha;e;J tUfpNwhk;. 

,yf;Fk; Fwpf;Nfhs;fSk; 

,e;jr; nraw;jpl;lj;jpy; vkJ ,yf;F miug;goik vy;iyapy; (m-J Fthz;lk; 
nghwpapaYf;Fk; gioa nghwpapaYf;Fk; ,ilapyhd vy;iy) gy;gupkhzj; njhFjpfspd; 
elj;ijiaAk; Hermitian kw;Wk; non-Hermitian Hamiltonian njhFjpfspd; goik> 
miug;goik kw;Wk; Fthz;lk; nghwpapay; elj;ijfisAk; tpsq;fpf;nfhs;sy; MFk;. 
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ngWNgWfs; 

,r;nraw;jpl;lk; Muk;gk; njhLf;fk; ,d;W tiu kPsha;Tf;Fl;gLk; rQ;rpiffspy; 36 
Ma;Tf;fl;LiufisAk; 3 Ma;Tj; njhlu;ghly;fisAk; je;Js;sJ. 

(1) 1-D njhFjpfSf;F xU Gjpa rf;jp tha;e;j mZFNfhl;Lr; rf;jp tpupT Kiw 
cUthf;fg;gl;lJ. ,e;j Kiw rf;jpapy; Fthz;lk; nray; khwpapd; tYj;njhlu; 
tpupit mbg;gilahff; nfhz;Ls;sJld; gue;j tPr;rpyhd mOj;jq;fSf;Fg; 
gpuNahfpf;fg;glyhk;. ,k;KiwAld; njhlu;Ggl;l cUtiuj; njhifaPLfs; WKB 

Kiwia tplg; ngupJk; vspikahdit. 2013 k; Mz;L ehk; vkJ 
Ma;T$lj;jpy; cUthf;fg;gl;l mZFNfhl;Lr; rf;jp tpupT (AEE) Kiwia gy 
Gjpa njhFjpfSf;F ePl;Ltjpy; ey;y Kd;Ndw;wk; fz;Nlhk;. 
 

(2) 2013 ,y;> AEE Kiw kw;Wk; Non-Hermitian njhFjpfs; Fwpj;j ehd;F  
Ma;Tf;fl;Liufs; tpQ;Qhd Nkw;Nfhs; Rl;bapYs;s rQ;rpiffspy; 
gpuRupf;fg;gl;Ls;sd. ,r;nraw;jpl;lj;jpy; fle;j gy tUlq;fshf 
Nkw;nfhs;sg;gl;l Ma;Tfspd; mbg;gilapy; ehk;> fzpj tpQ;Qhd epiyak;> 
rpl;b gy;fiyfofk;> UK Ir; Nru;e;j Nguh. md;wpah]; gpupq; mtu;fsplkpUe;J 
mtupd; Ma;Tf;FOTldhd $l;L Ma;Tf;F miog;igg; ngw;wpUg;gNjhL  vdJ 
Ma;T khztu; jpU. kjduQ;rd;  (MW khjq;fSf;F) ,e;epiyaj;jpy; Ntiy 
nra;fpwhu;. 

kdpj ts mgptpUj;jp 

Ph.D./M.Phil. ,w;Fg; gjpT nra;Njhu;> PGIS> Nguhjidg; gy;fiyf; fofk; 

1. jpU. jpyfuh[h kjduQ;rd; – Ph.D. 
jiyg;G: N`kpw;wpad; my;yhj njhFjpSf;F mZFNfhl;Lr; rf;jp tpupT Kiwapd; 
ePl;rp 

2. jpU. gpughj; N`uj; – M.Phil. 
jiyg;G: mkpyq;fspy; xw;iwf;Fkpo; NrhNdhYkpdrd;]pd; elj;ij 

3. jpU. kNdh[; tpN[rpq;` – M.Phil.  
jiyg;G: ,yj;jpud; fl;likg;G Kiwfisg; gad;gLj;jp xypapurhadj; jhf;fq;fspd; 
jhf;fg;ghij kw;Wk; jil cauq;fisj; jPu;khdpj;jy; 
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8. MNyhrid kw;Wk; $l;LKaw;rp gpupT (CCD) 

xUq;fpizg;ghsu;: Nguhrpupau; S.A. Fy#upa (tUif jUk; Ma;Tg; Nguhrpupau;) 

cjtp xUq;fpizg;ghsu;fs;: Nguh. fhkpdp nrdtpuj;d> fyhepjp. NuZfh uj;ehaf;f 

fle;j tUlq;fspd; njhlu;r;rpahd  nraw;jpl;lq;fspy; Fwpg;gplj;jf;f Kd;Ndw;wk;  
milag;gl;l mNj Ntis Gjpa ,uz;L nraw;jpl;lq;fs; ,e;j kPsha;T fhyj;jpy; 
Muk;gpf;fg;gl;Ls;sd. ,g;gFjp gpujhdkhf CCD kw;Wk; $l;L Ma;Tg; 
gq;fhsu;fspw;fpilapyhd ,ilj;njhlu;Gfs; gw;wp tpgupf;fpd;wJ. Ma;T KbTfs; cupa 
$l;L Ma;T myFfSf;Fupa gFjpfspd; fPo; tpgupf;fg; gl;Ls;sd. Rhizobium cl;GFj;jp 
Ma;T kw;Wk; cw;gj;jp mikg;Gk; Spirulina tpd; ghupa mstpyhd tsu;g;G 
nraw;jpl;lq;fSk; Neubahf CCDapd; fPo; ,aq;Ftjhy;> ,g;gFjpapy; mit gw;wpAk;; 
mtw;wpd; ngWNgWfs; gw;wpAk; tpgupf;fg;gLfpd;wJ. 

Kd;ida tUlq;fspypUe;J njhlUk; nraw;jpl;lq;fs; 

1. capu;gly capu;tskhf;fpfspd; (BFBFs) cw;gj;jpapy; Nature‟s Beauty Creations PLC 

(NBC) cldhd $l;LKaw;rp  
 
IFS tpQ;Qhdpfs;:   Nguh. fhkpdp nrdtpuj;d kw;Wk; Nguh. S.A. Fy#upa. 
$l;LKaw;rpahsu;fs;: jpU. rke;j Fkhurpq;` (CEO & MD), ep\hd; tpf;ukrpq;` 
          (GM) Nature‟s Beauty Creations, PLC, fpd;ly;gpl;ba>  

kpy;yt>n`huz. 

BFBFfspd; ifj;njhopy; cw;gj;jpf;fhd Kd;Ndhb nraw;jpl;lk; 10L nehjpfUtpapy; 
ntw;wpfukhf epiwNtwpaJ. ,e;j cw;gj;jpapd; ghtidiag; gpugyg;gLj;Jk; Kfkhf> 
“Biofilm-T” ,dJ 50ml Nrhjid khjpupfs; rpy njupT nra;ag;gl;l Njapiy 
cw;gj;jpahsu;fspilNa ,ytrkhf tpepNahfpf;fg;gl;ld. ,r;Nrhjidapd; ntw;wpAld; 
cw;gj;jp nfhs;ssT 1000L tiu cau;j;jg;gl;lJld; ,t;Tw;gj;jpapd; 250ml nfhs;ssT 
Nghj;jypd; kl;Lg;gLj;jg;gl;l mstpyhd tpw;gid Muk;gpf;fg;gl;lJ. N`hfe;ju vDk; 
,lj;jpy; tu;j;jf Nehf;fj;Jldhd njhopw;rhiy epWtg;gl;L fle;j khjkstpy; 
nraw;ghLfs; Muk;gpf;fg;gl;ld. ,r;nraw;ghLfs; gpwpnjhU fk;gdp cUthf;fg;gl;Lg; 
gjpTnra;ag;gLk; tiu jw;fhypfkhf NBC ,dJ capu;g;gris gpuptpd; fPohf 
elj;jg;gl;lJ.  

NBC My; BFBFfspd; gpuj;jpNaf tu;j;jf kakhf;fYf;fhd IFS ,w;Fk; NBC ,w;Fk; 
,ilapyhd Muk;g cld;gbf;if jpUj;jg;gl;L> jpUj;jpa tbtk; IFS ,d; MSeu; 
rigapd; mq;fPfhuj;ijg; ngw;wJ. TRI ,d; rig Njapiy ehw;Wf;fspy; ,t;Tw;gj;jpapd; 
ghtidf;fhd gupe;Jiuf;F mq;fPfhuk; mspj;Js;sJ. BFBFfspd; tpw;gidahy; 
fpilf;Fk; tUkhdj;jpd; gfpu;T Fwpj;j xU cld;gbf;if TRI ,w;Fk; IFS ,w;Fk; 
,ilNa ifr;rhj;jhdJ.  

 

 

  

 

 

 

 

 

njhopw;rhiyapy; 1000L nehjpfUtpapid   “Biofilm-T” tpw;gidf;fhf 

njhlf;fpitj;jy; 

Ma;T KbTfs; Ez;Zapu; capu;njhopy;El;g gpuptpd; fPo; Kd;itf;fg;gl;Ls;sd. 
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Soya bean

Mung bean

Rice

Maize

Ground nut

Cowpea

Bean

Cabbage

Tomato

Chili

Big onion

Tea

SARD (Vegetables)

Anuradhapura

Polonnaruwa

Kurunagala

Matale

Kandy

N. elliya

Moneragala

Badulla

Ampara

Madakalapuwa

Trincomalee

Hambanthota

Matara

Galle

Kaluthara Rathnapura

Kegalle

Colombo

Gampaha

Negambo

Mannar

Vanni

Killinochchi

Jaffna

Ez;Zapupay; kw;Wk; %yf;$w;W tifg;gLj;jy; Kiwfspd; cjtpAld; fhrNeha; 
my;yhj ikf;Nfhgw;wPupaq;fisf; (NTM) fz;lwpjy; 

IFS tpQ;Qhdpfs;:  fyhepjp. D.N. kfd-Mur;rp 
 

 $l;Lg;gzpahsu;:  itj;jpau;. R.M.D. nkjnfju> nghJ itj;jpa epGzu;> Rthrg; gpupT> 
Nghjdh itj;jparhiy> fz;b. 

 nraw;jpl;lk; epiwTw;wJs;sJld; ,Wjp mwpf;if itj;jpau;. R.M.D. nkjnfjutpdhy; 
fhr Neha; gw;wpa gpur;rhuj;jpy; ntspaplg;gl;lJ.  

2. ePu; tpepNahf jpl;lq;fspw;fhf Njrpa ePu; toq;fy; kw;Wk; tbfhy; rigapdhy; (NWSDB) 
gad;gLj;jg;gLk; ePu;j;Njf;fq;fs; kw;Wk; kw;iwa ePu; %yq;fspd; ePupd; juk; kw;Wk; 
my;fhtpdhy; tpisAk; er;Rj;jd;ik 
 
IFS tpQ;Qhdpfs;:  Nguhrpupau; S.A. Fy#upa> fyhepjp. D.N. kfd-Mur;rp kw;Wk;                           

jpU. J. P. gj;krpwp. 

$l;Lgzpahsu;fs;: fyhepjp. S.K. al;bfk;kd> tpyq;fpay; gPlk;> Nguhjidg; 
gy;fiyf;fofk; kw;Wk;  jpU. S.K. tPunfhl> NWSDB 

Ma;T khztpahd nry;tp Gj;jpfh ngNuuh ,yq;ifapd; ed;dPu; ePu;j;Njf;fq;fspy;; 
gpshq;ud; gw;wpa fw;ifapid  epiwTnra;jjd; gpd;du; IFS ,ypUe;J tpyfpAs;shu;. 
,tu; jw;NghJ jdJ M.Phil gl;lj;jpw;fhd Ma;twpf;ifapid vOJfpd;whu;. mtupdhy; 
61 ePu;j;Njf;fq;fspy;  Nkw;nfhz;l Ma;tpy;> Cyanobacteria  ngUk;ghd;ikahf 
gjpTnra;ag;gl;lJ. mtw;wpYk; er;Rj;jd;ik tha;e;j Cylindrospermospsis  Kjd;ikahf 
fhzg;gly; MdJ vkJ ghupa ePu;j;Njf;fq;fs; #oy; khriljypdhy; 
mghaj;jpw;Fs;shdij vLj;Jf;fhl;Lfpd;wJ. Nguhjid gy;fiyf;fof PGISy; 
eilngw;w ePupd; juk; kw;Wk; MNuhf;fpak;: vjpu;fhy rthy;fs; gw;wpa 2Mk; ru;tNjr 
fUj;juq;fpy; nry;tp ngNuuh ,yq;ifapd; Cylindrospermopsis  guk;Gif gw;wp ciu 
epfo;j;jpdhu;. 

3. ,yq;ifapd; Nkk;gLj;jg;gl;l nghUshjhuk; kw;Wk; #oypw;fhf tpidj;jpwDldhd 
Ez;Zapu; capupay; gris gad;ghL 
 

IFS tpQ;Qhdpfs;:  Nguhrpupau; fhkpdp nrdtpuj;d kw;Wk;  Nguhrpupau; S.A. Fy#upa 
$l;Lgzpahsu;:  Nguhrpupau;. Itd; nfd;db> rpl;dp gy;fiyf;fofk; ABN 15 211  

513 464> rpl;dp> NSW 2006> mT];Nuypah 
 

,e;j nraw;jpl;lj;jpd; fPo;> tptrha jpizf;fsk;> khfhz tptrha mikr;Rf;fs;> Plenty 

Foods jdpahu; fk;gdp> mur rhu;gw;w epWtdq;fs; kw;Wk; fpuhkpa tptrhapfSld; 
xUq;fpize;J Fiwe;j tpiyapyhd> #oypw;F ,irthd Ngz;jF gapu; cw;gj;jpf;fhd 
grisahf Rhizobia kw;Wk; BFBFfspd; gad;ghl;il tpsf;fp jPT G+uhfTk; 
gpugyg;gLj;jg;gl;lJ (cU1a) 

 

 

 

 

 

 

 

 

 

cU 1a: capu;g;gris fw;iffs; eilngw;w ,lq;fs; 
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nraw;gl;liwfs; kw;Wk; tptrhapapid Nehf;fpa fsr;nraw;ghLfs; xOq;Fnra;ag;gl;L 
mtw;wpy; IFS ,y; jahupf;fg;gl;l capu;g;gris cw;gj;jpg;nghUs;fspid nfhz;L tpsf;fk; 
nfhLf;fg;gl;lJ (cU 1b, c, d, e, & f). rpy fs guPl;rhu;j;j Kaw;rpfs; vLf;fg;gl;ld mj;Jld; 
njhlu;e;J tUk; Mz;bYk; mit elj;jg;glTs;sd.  

 

Plenty Food‟s tptrhapfSld; (1b) fnyd;gpe;JDntt (1c) k`paq;fid 

 

(1d) tptrhaj; jpizf;fsk;> mq;Fdnfhyngny];] (1e) njhwfy> kuf;fwp 
tptrhapfSld; 

 

(1f) cl;GFj;jpfspd; ghtid gw;wp tpsf;fg;gLfpd;wJ   (1g) tak;g khfhz 
tptrha  mYtyu;fSld; 

4. Cl;lr;rj;jpd;ikapid jLf;f Nghrhf;F epiw czT Nru;f;ifahf Spirulina tpdJ 
ngUksT cw;gj;jp 

IFS tpQ;Qhdpfs;:  Nguhrpupau;. S.A. Fy#upa, fyhepjp. jk;kpf;fh kfd-Mur;rp, fyhepjp. 
Wtpdp ypadNf kw;Wk; fyhepjp. tpJuq;f itRe;ju  

$l;Lg;gzpahsu;fs;: Xa;Tngw;w Nk[u; n[duy; W.J.T.K. gu;zhe;J> jpU. J.M.S.T.K. 
[ayj;> Rtaq; tj;Njnfju> tj;Njnfju> KUnjq;f 
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IFSf;Fk; Rtaq; tj;Njnfjuf;Fk; ,ilapyhd ,izg;G nraw;jpl;lkhd ,j;jpl;lj;jpw;F 
2012k; Mz;L brk;gu; Njrpa tpQ;Qhd rigapd; njhopy;El;g khdpa jpl;lj;jpd; fPohf 
,jw;fhd Ma;Tf; nfhil toq;fg;gl;lJ. IFS MdJ cau; Nghriz ngWkhdk; nfhz;l 
Spirulina platensis ,dJ J}a jha; tsu;g;Gf;fis guhkupj;jJld; $l;LKaw;rpahsUf;F 
Njitg;gLk; jUzq;fspy; fyg;gw;w cl;GFj;jpfspid toq;fpaJ. 

IFS ,dhy; ,t;my;fhtpid 20L aspirator Nghj;jy;fspYk;; gr;ir tPLfspDs; rpwpa jpwe;j 
njhl;bfspYk; ntw;wpfukhf tsu;f;fg;gl;lJ. ngUkstpyhd ntspaf tsu;g;Gfs; 
tj;Njnfjutpy; Kd;ndLf;fg;gl;lJ. epy Rj;jpfupg;G kw;Wk; kl;lg;gLj;jypd; gpd;G  2013Mk; 

Mz;L [_iy khjk; rPnke;jpdhy; G+rg;gl;l nrq;fy; kw;Wk; Rz;zhk;Gfl;bapyhd ntspg;Gw 
njhl;bfs; (10m x 15m) mikf;fg;gl;ld. mjd; gpd;G njhl;bfspid gyg;gLj;Jtjw;fhfTk; 
mj;Jld; rPnke;jpy;  ,Ue;J tpLtpf;ff;$ba er;R %yf;$w;Wfis mfw;Wtjw;fhfTk; 
gyjlit ePu; epiwj;J khw;wg;gl;lJ. mjd; gpd;du; njhl;bapypUe;J 5L ePu; vLf;fg;gl;L 
Spirulina  khjpupf;fhf tsu;f;fg;gl;L me;ePu; my;fh tsu;g;gpw;F cfe;jjh vd 
mtjhdpf;fg;gl;lJ. ,jd; NghJ ntw;wpfukhd my;fh tsu;r;rp vl;lg;gl;l gpd;G xt;nthU 
njhl;bAk; IFS ,ypUe;J ngwg;gl;l jha; tsu;g;gpd; cjtpAld; 6L tsu;g;G  tsu;f;fg;gl;lJ. 

,r;nraw;ghL Mf];l; khj eLg;gFjpapy; Muk;gpf;fg;gl;L etk;gu; khjkstpy; vl;L 
njhl;bfs; Esk;G tiyapid xj;j tiyapdhy; %b KO msT tsu;g;gpw;fhf tplg;gl;lJ. 
ngupa xsp CLGftpLk; $iu mikg;Gf;fs; kio ePu; fyg;gjid jLg;gjw;fhf  vy;yh 
njhl;bfs; NkyhfTk; mikf;fg;gl;lJ. (Figs: 2a & b).  njhl;bfspy; epyTk; ,uT kw;Wk; 
gfy; Neu ntg;gepiy 23

o
C ,Ue;J 34

o
C tiu NtWgl;lJld; mjw;fhd ruhrupahf 30.4

o
C 

mtjhdpf;fg;gl;lJ. mj;Jld; pH msT 9.4 ,Ue;J 12.1(vg;nghOjhtJ) tiuAk; 
NtWgl;lJld; mjw;fhd ruhrupahf 10.4 mtjhdpf;fg;gl;lJ. ,e;j cau; pH msT 
Spirulina  tpdJ tsu;r;rpapid Àz;Ltjhy; mgupkpjkhd tsu;r;rp vl;lg;gl;lJld ; (Fig: 2c) 
khrhf;Fk; my;fh tsu;r;rpapid jLj;jJ. fhyj;jpw;F fhyk; tsu;g;G njhl;bfspypUe;J 
rpwpa msT khjpup  vLf;fg;gl;L EZf;Ff;fhl;bA+lhf mtjhdpf;fg;gl;L tsu;g;Gf;fs; 
khrhf;fk; milahik ,Uj;jy; cWjpnra;ag;gl;lJ. etk;gu; khjkstpy; ,t; 8 
njhl;bfspypUe;Jk; vLf;fg;gl;l ruhrup mWtilahf  109 kg gr;ir Spirulina  mjd; 
gpd;dhd cyu;j;jypd; gpd;G  10 kg cyu; Spirulina nghb fpilf;fg;ngw;wJ. 

,jd;gb> xU khjj;jpy; 20 njhl;bfspypUe;J 25 kg  cyu; Spirulina nghb 
vLf;ff;$bajhftpUf;Fk;. vkJ Nehf;fk; ,jid 50 kg tiu mjpfupj;jyhFk;. 

 

2a: tiy %ba njhl;bfs;     2b: $l;LgzpahsUld;;      2c: jbg;ghf tsu;e;j Spirulina  

  tpdJ Nkw;gug;G ghu;it  

gRk; Spirulina tpid mWtil nra;tJ fbdkhdJk; mj;Jld; Neu tpuakhd Xu; 
nraw;ghlhFk;. ,jw;fhf ,ae;jpu mWtil Kiwfspid cUthf;f Kaw;rpfs; 
vLf;fg;gLfpd;wd. ,e;j mWtil nra;ag;gl;l <ug;gjkhd Spirulina  thdJ  10 ikf;Nuh 
Jis nfhz;l tiyapdhy; tbf;fg;gl;L> ,bag;g cuypdhy; gpopag;gl;L gpd;du; 
cldbahf #upa ntspr;rj;jpy; my;yJ nraw;if cyu;j;jpapdhy; fhaitf;fg;gLfpd;wJ. 

jw;NghJk; ,r;nrad;Kiwfs; kpfr;rhjuzkhfNt fhzg;gLfpd;wd. ,j;jpl;lj;jpy; ,ize;j 
$l;LKaw;rpahsu; xU nghwpapayhsu;. mtu; ,jid ,ae;jpukakhf;fj;jpÇlhf 
Nkk;gLj;Jtjw;F jpl;lkpLfpd;whu;.  
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          mWtil               mWtil nra;ag;gl;L fhaitg;gjw;fhf  
gpopag;gLfpd;wJ 

5. jha;yhe;J> ghq;nfhf; k`pnlhy; gy;fiyf;fofk; kw;Wk; khw;W kPs;GJg;gpf;ff;$ba rf;jp 
gpupTw;fpilapyhd $l;LKaw;rp  
IFS tpQ;Qhdp:  fyhepjp. jPghy; Rgrpq;` 
$l;Lgzpahsu;:  Nguhrpupau;. tPuhr;rp rpwpGd;tuNghu;d;> epfo;r;rpjpl;l jiytu;> k`pnlhy; 
gy;fiyf;fofk;. 
,e;j nraw;jpl;lk; jpl;lkpl;lgb njhlUfpd;wJ. 

7. iuNrhgpa tpij cUthf;f Ma;T kw;Wk; cw;gj;jp trjp (RIRPF) 
IFS tpQ;Qhdpfs;:  Nguhrpupau;. S. A. Fy#upa 

Ma;T gzpahsu;fs;:     E.M.H.G.S. Vf;fehaf;f> jpU. R.K.G.K. Fkhu>                           
jpU. N.W.K. tpN[#upa & Ms. A.H.M.D. mNguj;d 

2012k; Mz;L etk;gu; Kjy; jpU. E.M.H.G.S. Vf;fehaf;f Ez;Zapu; 
capu;njhopy;El;gtpay; gpuptpw;F khw;wk; ngw;W te;jhu; mj;Jld; Kd;G mika 
mbg;gilapyhd jd;dhu;t njhz;luhf flikahw;wpa jpU. N.W.K. tpN[#upa 2013 k; 
Mz;L xf;Nuhgu; 1e; jpfjp Kjy; jw;fhypf Ma;T cjtpahsuhf epakpf;fg;gl;lhu;.    

murhq;fj;jpd; ,yq;ifapy; Nrhah mtiu cw;gj;jp tpupthf;fy; Kbtpdhy;> 2013 k; 
Mz;L ay gUtf;fhyj;jpy; Ez;Zapu; tpijf;fhd Nfs;tp mjpfupj;J fhzg;gl;lJ.   
2012 k; Mz;Lf;fhd Ez;Zapu; tpij toq;fy; 3160 Vf;fuhf fhzg;gl;l mNjNtis 
2013 k; Mz;Lf;fhd Ez;Zapu; tpij toq;fy;  8750 Vf;fuhf mjpfupj;J fhzgl;lJ. 
`q;Fud;nfj;j> wpf;fpy;yf];fl kw;Wk; Gnry;yhit Nghd;w ,lq;fspy; fwp mtiufspy; 
(Phaseolus vulgaris) Ez;Zapu; tpij gpuNahfj;Jld; Nkw;nfhs;sg;gl;l Ma;T fw;if 
kpfTk; Cf;fkspf;ff;$ba Kbtpid je;jpUe;jJ. (cU 3a, b & c) mjpypUe;J 2014 k; 
Mz;by; mtiufspw;fhd Ez;Zapu; cl;GFj;jp toq;fypid  kpfTk; ijupaj;Jld; 
Nkw;nfhz;Nlhk;. 

 

glk; 3a: fsg;gupNrhjid (mtiu) 3b: mtiu mWtil       3c KbTfs; (FP: tptrhapfspd;  

eilKiw BF:capu;g;glyk;, RHI: 
iuNrhgpak;)  
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8. Nka;r;ry; jiu mtiuapdj;jpw;fhd cl;GFj;jpfs; 

IFS tpQ;Qhdpfs;:   Nguhrpupau;. S.A. Fy#upa> jpU. E.M.H.G.S. Vf;fehaf;f 

$l;Lgzpahsu;:   jpU. ruj; gz;lhu> nghJ Kfhikahsu;> mk;Ngty gz;iz. 

mk;Ngty gz;izAldhd cld;gbf;if ifr;rhj;jplg;gl;L 2013 k; Mz;by; Nrhjid 
Ntiy njhlf;fg;gl;lJ. ,f;fw;iff;fhd Kjd;ik Fwpf;NfhshdJ cau;epy Nka;r;ry; 
mtiuapdq;fshd FNshtu;> my;gh-my;gh> kw;Wk; gytw;wpypUe;J jFe;j Nt&lf 
Ez;Zapu; $l;lj;jpid (iuNrhgpaq;fs;) gpupj;njLj;jy; kw;Wk;; Kbr;RUthf;fy; kw;Wk; 
iejurd; gjpj;jypid Nrhjpj;J ghu;j;jy;. mj;Jld; ,yq;ifapd; gpujhd MWfspd; ePu; 
rpe;Jk; ,lq;fshd mofpa cau;epy Nka;r;ry; jiufspw;F Nkyjpf iejurd; 
grisapliy Fiwf;f $ba Ez;tpij cUthf;fk;. 

,g;gz;izapd;  Nka;r;ry; jiufspy; tsUk; FNshtu; jhtuq;fspy; kpf Fiwe;j Ntu; 
Kbr;RUthf;fy; mtjhdpf;fg;gl;lJ ,jw;F cau; kl;l iejurd; gris gpuNahfk; 
fhuzkhf ,Uf;fyhk;. Muk;gfl;l gupNrhjidfs; IFS d; Ma;T$lk; kw;Wk; gr;ir 
tPl;L epge;jidfspd; fPo; elj;jg;gl;L> FNshtupy; ntw;wpfukhd Kbr;RUthf;fy; 
Kbthf vl;lg;gl;lJ. (cU 4a). Kbr;Rf;fspypUe;J iuNrhgpaq;fs; jdpahf 
gpupj;njLf;fg;gl;L> Rj;jpfupf;fg;gl;L jdpgpupg;GNrhjidf;F cl;gLj;jg;gl;lJ. 
ekgpf;iff;Fupa jdpg;ghLfspypUe;J tpijfs; ngwg;gl;L ntt;NtW kl;l iejurd; 
gris gpuNahf epyq;fspy; fsg;gupNrhjid nra;J xg;gplg;gl;lJ (cU 4b). mj;Jld; Xu; 
Gjpjhf mWtil nra;ag;gl;l epy FNshtu; jhtuq;fspw;F mWtil nra;ag;gl;l cld; 
iuNrhgpa jput tsu;g;G tprpwg;gl;L mtw;wpd; kPs; tsu;r;rpapd; kPjhd jhf;fk;  
ntt;NtW kl;l iejurd; gris gpuNahfq;fSld; xg;gplg;gl;lJ (cU 4c).  

 

 

glk; 4a: fpuhk;gpy; Kbr;RUthf;fk;  2b: epy ghj;jp mikg;G c: cl;GFj;jpfspid 
fpuhk;gpd; kPJ tprpWjy; 

2013 k; Mz;by; ifr;rhj;jplg;gl;l Gjpa nraw;jpl;lq;fspw;fhd cld;gbf;iffs;  

1. njd;idf;fhd gy;tif Ez;Zapu; capu;gris(MMBF) cUthf;fj;jpw;fhf 
FUzhfy; Njhl;l fk;gdpAld; $l;LKaw;rp   
IFS tpQ;Qhdpfs;:  Nguhrpupau;. fhkpdp nrdtpuj;d kw;Wk;  Nguhrpupau;. S.A. 
Fy#upa 

$l;Lgzpahsu;:  jpU. N.M.S.K. epynfhl, CEO kw;Wk; jpU. S.M.M. rkuNfhd;> 
DGM, FUzhfy; Njhl;l fk;gdp. 

2013 k; Mz;L khu;r;R cld;gbf;if ifr;rhj;jplg;gl;lJ. jdpikg;gLj;jg;gl;l 
kz; kw;Wk; Njhl;lq;fspypUe;J jhtu Ntu; rhu;e;j Ez;Zapu; ngwg;gl;L 
gy;tif Ez;Zapu; tpijfs; jahupf;fg;gl;ld. jw;NghJ ,tw;wpw;fhd 
epyg;gupNrhjid njd;id ,sk; ehw;WfSld; Nkw;nfhs;sg;gLfpd;wJ. ,tw;wpd; 
tpupthd KbTfs; MBU apÇlhf ntspaplg;gLk;. 
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2. Gjpa njhopy;El;g gpuNahfq;fspw;fhd ,yq;if ,aw;if Vein Graphite 
Rj;jpfupg;gpw;fhf ,yq;if njd;fpof;F gy;fiyf;fofj;Jldhd (SEUSL) 
$l;LKaw;rp    
IFS tpQ;Qhdp:  fyhepjp. H. W. A. C. tpN[rpq;` 

$l;Lgzpahsu;:  fyhepjp. N. W. B. ghy#upa (SEUSL) 
2013 k; Mz;L brk;gu; 23e; jpfjp cld;gbf;if ifr;rhj;jplg;gl;lJ mj;Jld; 
,jw;fhd Ntiy 2014 k; Mz;L [dtup 1e; jpfjp Muk;gpf;fg;gl;Ls;sJ. 

kdpj ts mgptpUj;jp 

 nry;tp K.M.D. Fzjpyf jdJ M.Phil gl;lj;jpid PGIS, Nguhjid 
gy;fiyf;fofj;jpypUe;J ngw;Wf;nfhz;Ls;shu;. Nkw;ghu;it-fyhepjp. NuZfh uj;ehaf;f 
(mbg;gil fw;iffs; epWtfk;) cjtp Nkw;ghu;it: Nguhrpupau;. S.A. Fy#upa. 

 nry;tp C.S. n`l;bMur;rp> Njrpa Ma;T rigapd; %yk; fpilf;fg;ngw;w khdpaj;jpd; 
fPohf eilngw;W tUfpd;w mtupd; rhizobiology (Nt&lf Ez;capupay;) Jiwf;fhd  
Ph.D gl;lg;gbg;G> cjtp Nkw;ghu;it- Nguhrpupau;. S. A. Fy#upa kw;Wk; Njrpa Ma;T 
rigapd; cjtp tprhuizahsu;- Nguhrpupau;. Fy#upa.  

 nry;tp Gj;jpfh ngNuuhtpd; #oy; tpQ;Qhd M.Phil fw;iff;fhd Nkw;ghu;it- fyhepjp. 
Rju;k al;bfk;kd (tpyq;fpay; gPlk;> Nguhjid gy;fiyf;fofk;)> cjtp Nkw;ghu;it- 
Nguhrpupau;. S. A. Fy#upa. 

 jpU. K. Nkhfdd;> Nkw;ghu;it- fyhepjp. NuZfh uj;ehaf;f (mbg;gil fw;iffs; 
epWtfk;) cjtp Nkw;ghu;it- Nguhrpupau;. S. A. Fy#upa. 

 jpU. N.W.K. tpN[#upa jd;dhu;t njhz;luhf Ez;capupay; kw;Wk; rhizobiology 

(Nt&lf Ez;capupay;) vDk; Jiw rhu;e;j gapw;rp epfo;r;rpapy; gq;Fgw;wpapUe;jhu;. ,tu; 
,f;FOtpw;F jw;fhypf Ma;T cjtpahsuhf cs;sPu;f;fg;gl;Ls;shu;.  
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09. tpUJfs;> mq;fPfhuq;fs;> fhg;Gupikfs; 

1. Nguhrpupau; J. gz;lhu 
 mnyf;rhz;lu; nthd; `k;Nghy;l; cau; Gyikg;guprpy; toq;fg;gl;lJ (3 khjq;fs;) 

01/08/2013 - 31/10/2013 

 ntspaPLfspw;fhd [dhjpgjp tpUJfs; - 2007, 2008  kw;Wk;  2009 

2. Nguhrpupau; C.B. jprhehaf;f - tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007, 2008 
kw;Wk; 2009 

3. Nguhrpupau; M.A.K.L. jprhehaf;f 

 tpQ;Qhdtpay; Ma;T kw;Wk; tpQ;Qhd fy;tpapd; mgptpUj;jpf;F ,tu; ePz;l fhykhf 
Mw;wpa NritfSf;fhd mq;fPfhukhf 2013k; Mz;L Nk khjk; ,yq;if tak;g 
gy;fiyfofj;jpdhy; nfsut tpQ;Qhd Kidtu; gl;lk; toq;fg;gl;lJ. 

 mku;tpd; jiytu; kw;Wk; miog;G Ngr;rhsu;> Nrhyh Vrpah 2013 ru;tNjr Ma;T 
khehL, kyhah gy;fiyf;fofk;, KL, kNyrpah 2013 

 tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007, 2008 kw;Wk; 2009 

4. fyhepjp W.P.J. bw;w]; 
 tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2003, 2004, 2006, 2007 kw;Wk;  2008 

 tpf;fpgPbahtpy; gl;baw; gLj;jg;gl;Ls;sd: http://en.wikipedia.org/wiki/Wolf_Dittus 

 

5. Nguhrpupau; U.L.B. [arpq;f - tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007 kw;Wk;  
2008 

 

6. Nguhrpupau; M.C.M. ,f;ghy; - tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007 kw;Wk;   
2008 

 

7. Nguhrpupau; S.A. Fy#upa 
 I_iy 2013: mwpTWj;jg;gl;l fhyg;gFjpapy; jdJ M.Phil gl;lj;jpid epiwT nra;j 

khztid Nkw;ghu;it nra;jikf;F Njrpa tpQ;Qhd kd;wj;jhy; SUSRED tpUJ 
toq;fg;gl;lJ. 

 nrg;nuk;gu; 2013: nfsut tpQ;Qhd Kidtu; gl;lk; ,yq;if rgufKt 
gy;fiyf;fofj;jpd; (SUSL) nghJg; gl;lkspg;gpy; toq;fg;gl;lJ.  

 xf;Nuhgu; 2013: gapu; cw;gj;jp kw;Wk; kz;ts Nkk;ghl;bw;fhf capu;g;gly capu; 
tskhf;fpfspd; fz;Lgpbg;gpw;fhd ,yq;iff;fhd fhg;Gupik ,y: 15958 Nguhrpupau; 
fhkpdp nrdtpuj;d cld; gfpug;gl;lJ. 

 tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007, 2008 kw;Wk;    2009 

 

8. Nguhrpupau; N.S. Fkhu; – tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2008 kw;Wk;   2009 

 

9. fyhepjp D.N. kfd-Mur;rp 
 2013k; Mz;L xf;Nuhgu; 31k; jpfjp jdpAupikf;fhd tpz;zg;gg;gbtk; ,yq;if NIPO 

tpw;F rku;gpf;fg;gl;lJ. 
 tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2008 

 

10.  fyhepjp R.R. uj;ehaf;f 
 SUSRED tpUJfs; 2013: Njrpa tpQ;Qhd kd;wj;jpd; mDruiz jpl;lj;jpDldhd Ma;T 

gl;lg;gbg;Gfspw;fhd Nkw;ghu;itf;fhf toq;fg;gl;lJ. 
 tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007, 2008 kw;Wk;  2009 

 
11. Nguhrpupau; fhkpdp nrndtpuj;d – tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007 

kw;Wk;    2008 
               

12. fyhepjp M.S. tpjhdNf 
 SUSRED tpUJfs; 2012: 2012 k; Mz;L PGIS ,ypUe;J Mphil gl;lk; ngw;Wf;nfhz;l 

nry;tp R.M.A.U. uhIgf;\ vDk; khztpia Nkw;ghu;it nra;jikf;fhf ,yq;if Njrpa 
tpQ;Qhd kd;wj;jpdhy; toq;fg;gl;lJ.  

http://en.wikipedia.org/wiki/Wolf_Dittus
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 SUSRED tpUJfs; 2011: 2011 k; Mz;L PGIA ,ypUe;J Mphil gl;lk; ngw;Wf;nfhz;l 
nry;tp B.G.N nrt;te;jp vDk; khztpia Nkw;ghu;it nra;jikf;fhf ,yq;if Njrpa 
tpQ;Qhd kd;wj;jpdhy;; toq;fg;gl;lJ.  

 fhg;Gupik: M.S. tpjhdNf kw;Wk;  S.S.R.M.D.H.R. tpN[Nrfu. Nrjd epiyg;gLj;jg;gl;l 
eNdh-Jzpf;if G+r;rpa tY ,Uk;gpd; njhFg;G. LK/P/1/17302 fhg;Gupikfs; 21/08/2013 

11:23 hdesk (fhg;Gupik toq;fy; epYitapy; cs;sJ). 

 tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007, 2008 kw;Wk;   2009 

 

13. fyhepjp A. tp[arpq;f – tpQ;Qhd ntspaPLfspw;fhd [dhjpgjp tpUJfs; 2007, 2008 kw;Wk;  
2009 

 

14. jpU. J. mfpythrd; 
 tpQ;Qhdj;ijg; gpugyg; gLj;jpajd; nghUl;L Nguhrpupau; M.T.M. [p/g;up Qhgfhu;j;j 

tpUJ ngw;wikf;fhf ,yq;ifj; Njrpa tpQ;Qhd kd;wj;jpdhy; ghuhl;Lr; rhd;wpjo; 2013 
,y; toq;fg;gl;lJ 

 ,e;jpaj; njhopDl;g epWtfk;> nrd;id  (IITM) ,y; 3 khjq;fs; Ma;Tg;gapw;rp 
ngw;wikf;fhf INSA JRD-TATA cau; Gyikg;guprpy; 2013 (ngwg;glTs;sJ). 

 

10.  tpQ;Qhdg; gug;Gif 

10.1  tpQ;Qhdg; gug;Gifg; gpupT  (SDU) 

Fwpf;Nfhs;fs;: 

1. tpQ;Qhd r%fj;jpy; njhopDl;g kw;Wk; tpQ;Qhdj; jfty;fspd; gupkhw;wj;ij Cf;Ftpj;jy; 
2. nghJkf;fspd; tpQ;Qhd Gupjiy Nkk;gLj;Jjy;: gpujhdkhf Mrpupau;fs;> khztu;fs; 

kw;Wk; nghJkf;fspd; Mu;tj;ijAk; tpdTk; kdg;ghd;ikiaAk; Nkk;gLj;Jtjw;fhf 

tpQ;Qhd r%fj;Jf;fhd muq;Ffs; 

A.1 kdpj ts mgptpUj;jp 

tpQ;Qhdf; fy;tpapy; M.Sc:  H.M.R.P.K. N`uj;> Ma;Tf;fl;Liuapd; jiyg;G: ,urhadtpaiy 
,d;Gwj;jf;f tpjj;jpy; fw;gjw;F vspa khjpupfspd; tpidj;jpwd; kpf;f gad;ghL, PGIS, 

Nguhjidg; gy;fiyf;fofk;, 2013 

Nkw;ghu;itahsu;: fyhepjp. C.T.K. jpyfuj;d 

A.2 gapw;rp epfo;r;rpj;jpl;lk; 

njhopy;El;g cj;jpNahfj;ju;fspw;fhd gapw;rp epfo;r;rp  
u[ul;l gy;fiyf;fofk; (nrg;uk;gu; 25– xf;Nuhgu; 04> 2013) 

 

A.3 tpNrl tpupTiufs; kw;Wk; Ma;Tf; $l;lq;fs;  

 “Ez;Zapu;j; njhopw;ghLfspd; tpUj;jp”  

Nguh. nfhN` xlh ,izg; Nguhrpupau;/[tfu;yhy; NeU gy;fiyf;fofk; 
 “jhtu euk;G capupaypy; Ma;Tf; fz;lwpjy;fs;”  

fyhepjp P.S.B. te;Juhfy, nrayhsu; /IFS  

 “njhopw;gL czTfs;: MNuhf;fpa tho;Tf;F xU R+j;jpuk;” 

Nguh. rPtyp uztd> Njrpa fhy;eil mgptpUj;jpr; rigapd; Kd;dhs; gzpg;ghsu;  
 “gz;izapypUe;J Kl;fuz;b tiu: czTj; njhoDl;gj;jpd; gq;Ffs;” 

fyhepjp Md; nlhnyhu]; ngNuuh> czT kw;Wk; Nghriz Mnyhrfu; (epA+rPyhe;J 
czT tpQ;Qhd kw;Wk; njhopDl;g epWtfj;jpd; cWg;gpdu;) 

 “VAM csr; nraw;ghl;bd; tifg;gLj;jy; nraw;jpwid Nkk;gLj;Jtjw;fhf 
nghJthd ntspg; gbtq;fspd; gad;ghL” 

nry;tp S. r`;kPj;, Ma;T cjtpahsu;, IFS  

 

B. nghJkf;fspd; tpQ;Qhd Gupjiy Nkk;gLj;Jjy; 

B.1   nrayku;Tfs; 
07.02.2013 khj;jis al;ltj;j tPuguhf;fpuk kfh tpj;jpahya juk; 10 

khztu;fspw;fhd tpQ;Qhd nrayku;T - 120 khztu;fs; 
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19.02.2013  mk;ghiwapy; njal;l fpUy fz;fhl;rpAld; ,ize;j eNdh 
njhopy;El;g  nrayku;T (2013). 59 Mrpupau;fs; kw;Wk; 259 
khztu;fs; ,r;nrayku;tpy; Cf;fj;Jld; fye;Jnfhz;ldu;.  

22.03.2013  Nffhiy tyfk;gh tpj;jpahya f.ngh.j rhjhuz ju 
khztu;fspw;fhd nrayku;T (40 khztu;fs;)   

 
nfhj;kiy fy;tp tyaj;jpw;Fl;gl;l juk; 6 tpQ;Qhd khztu;fspw;fhd tpQ;Qhd  
Kfhk;fs;;. 
14.05.2013 nly;uh fKZGu tpj;jpahyak; (200 khztu;fs;) 
28.05.2013 `uq;fy kfh tpj;jpahyak; (200 khztu;fs;) 
04.06.2013  Fgy;xYt kfh tpj;jpahyak;> G+z;LNyhah (200 khztu;fs;) 
02-03.08.2013  ngUe;Njhl;l ghlrhiy Mrpupau;fspw;fhd ngsjpftpay;  

nrayku;T  
 

40tJ ghlrhiy tpQ;Qhd epfo;r;rpj;jpl;lk; 
17 – 20 brk;gu;> 2013 
 
ghlrhiy tpQ;Qhd epfo;r;rpj;jpl;lk; (SSP) MdJ ,isa jiyKiwapdupilNa 
tpQ;Qhd mwptpidg; gug;Gtjw;fhf tUlhe;jk; elj;jg;gLfpd;w kpfTk; Kf;fpakhd 
epfo;r;rpahFk;. ,r;nraw;ghl;bd; Nehf;fk; ,sk; khztu;fspid tpQ;Qhd mwpT 
vy;iyiaj; njupe;J nfhs;s itg;gJld;; eilKiwapy; tpQ;Qhdk; vg;gb 
gad;gLj;jg;gLfpd;wJ vd;gjid mtu;fSf;F czu;j;JtJk; MFk;. 
,e;epfo;r;rpj;jpl;lk; %yk; khztu;fs; NtWgl;l ,d> nghUshjhu kw;Wk; fyhrhug; 
gpd;dzp nfhz;l khztu;fSld; Kiwrhuhj tifapy; goff;$bajhf ,Ug;gJ Xu; 
Nkyjpf ed;ikahFk;. 
 
ghlrhiy tpQ;Qhd epfo;r;rpahdJ  1987 Kjy; njhlu;r;rpahf elj;jg;gl;L 
tUtJld; ,Jtiu nkhj;jkhf 2607 khztu;fs; fye;Jnfhz;Ls;sdu;. ,t;tUlk; 
ehnlq;fpYk; ,Ue;J 145 khztu;fs; ghlrhiy tpQ;Qhd epfo;r;rpapy; (SSP-2013)  
fye;J nfhz;Ls;sdu;. (f.ngh.j) rhjhuz guPl;irapy; rpwe;j ngWNgw;wpid ngw;w 
khztu;fs; ,e;epfo;r;rpapy;  fye;Jnfhz;lJld; ,t;tUlk; ,e;epfo;r;rpapy; 
cf;Fnty tY cw;gj;jp epiyak; kw;Wk; jk;Gs;is kuj;Njhl;lk; Nghd;wtw;wpw;fhd 
fy;tpr;Rw;WyhtpidAk; cs;slf;fpapUe;Njhk;. 

 

B.2 gl;lg;gpd;gbg;G khztu;fs;> gl;lg;gbg;G khztu;fs;> Mrpupau;fs; kw;Wk; ghlrhiy 
khztu;fspw;fhd  Ma;T$l gapw;rp kw;Wk; Ma;T$l nry;if. 

  

11.03.2013 nksgpNw fy;Y}up> fz;b.  
nksgpNw fy;Y}up (f.ngh.j) cau;ju khztu;fs; mbg;gil 
fw;iffs; epWtf Ma;T$lq;fspw;F tUif je;J ghu;itapl;L kd 
Cf;fj;jpid ngw;W nfhz;ldu;. 
 

30.04.2013 ,yq;if> u[ul;l gy;fiyf;fofk; 
u[ul;l gy;fiyf;fof ,WjptUl gl;lg;gbg;G khztu;fs; mbg;gil 
fw;iffs; epWtf Ma;T$lq;fspw;F tUif je;J jkJ kz; 
Ez;Zapu; njhlu;ghd nray;Kiw mwptpid Nkk;gLj;jp 
nfhz;ldu;. 

   

30.05.2013 = n[atu;jd gy;fiyf;fof tpNrl tpQ;Qhd gl;lg;gbg;G 
(ngsjpftpay;) khztu;fs; mbg;gil fw;iffs; epWtfj;jpw;F 
tUif je;jpUe;jdu;. 

 
11.06.2013 %J}u; kj;jpa fy;Y}up 

%J}u; kj;jpa fyY}upapd; ,Ugj;ije;J (f.ngh.j) cau;ju 
khztu;fs; kw;Wk; Mrpupau;fs; mbg;gil fw;iffs; epWtf 
Ma;T$lq;fspw;F tUif je;J ghu;itapl;L kd Cf;fj;jpid 
ngw;W nfhz;ldu;. 
 

01.08. 2013 khj;jis ,e;Jf; fy;Y}up 
khj;jis ,e;Jf; fy;Y}up (f.ngh.j) cau;ju tpQ;Qhd khztu;fs; 
mbg;gil fw;iffs; epWtf Ma;T$lq;fspw;F tUif je;J 
ghu;itapl;L kd Cf;fj;jpid ngw;W nfhz;ldu;. 
 

02.08.2013 Ct nty;yr gy;fiyf;fofk; 
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Ct nty;yr gy;fiyf;fof 3k; tUl gl;lg;gbg;G khztu;fs; 
mbg;gil fw;iffs; epWtf Ma;T$lq;fspw;F tUif je;J  
nray;Kiw mwptpid  ngw;wf;nfhz;ldu;. 

 

B.3 mfpy ,yq;ifg; Nghl;b 

tpQ;Qhdj;jpD}lhf cyfpid tpsq;fp nfhs;sy; Nghl;b – 2013  
Nkw;Fwpg;gplg;gl;l fUg;nghUs; nfhz;l Nghl;b juk; 6 – 11 tiuapyhd rpq;fs 
kw;Wk; jkpo; nkhop %y ghlrhiy khztu;fspilNa tpQ;Qhd gug;Gif gpuptpdhy; 
xOq;F nra;ag;gl;L elj;jg;gl;lJ. ,g; Nghl;bapd; fPohd ntt;NtW gpupTfspy; 
tpQ;Qhd Mrpupau;fSk; Cf;fj;Jld; fye;J nfhz;bUe;jdu;. ,j;jpl;lj;jpd; 
Fwpf;Nfhs; Mrpupau;fs; kw;Wk; khztu;fspilNa tpQ;Qhd nfhs;iffspid 
tYg;gLj;jy; kw;Wk; tpQ;Qhdj;jpid Nehf;fpa jfty; mwpAk; vz;zj;jpid 
tsu;j;jy; mj;Jld; mtu;fspid Rw;Wr;#oypy; fhzg;gLk; tpQ;Qhdj;jpid mwpAk; 
Mty; cs;stu;fshf cUthf;Fjy;. vkf;F ,g;Nghl;bapy; 5000 tiuapyhd 
EioTfs;; fpilf;fg;ngw;wd.   
 
njhopy;El;g> Muha;r;rp kw;Wk; mZr;rf;jp mikr;ru; nfsut jpU. ghl;lyp rk;gpf;f 
uztf;f mtu;fspd; Mjutpd; fPo; ,g;Nghl;bapd; ntw;wpahsu;fspw;fhd epfo;T 
mbg;gil fw;iffs; epWtf kz;lgj;jpy; 2013 xf;Nuhgu; 15k; jpfjp eilngw;wJ. 

 

 

mfpy ,yq;if uPjpahf elj;jg;gl;l tpQ;Qhdj;jpD}lhf cyfpid tpsq;fp 
nfhs;sy; Nghl;b – 2013 w;fhd rfyJiw ntw;wpahsuhf nry;td;. L.G.D.P.M. 
jprhehaf;f njupTnra;ag;gl;lhu;. ,tupw;fhd jq;fg;gjf;fk; nfsut mikr;ru; jpU. 
ghl;lyp  rk;gpf;f uztf;f mtu;fspdhy;  mbg;gil fw;iffs; epWtf kz;lgj;jpy; 
2013 xf;Nuhgu; 15k; jpfjp toq;fg;gl;lJ. 

B.4 tPl;L Ma;$l FWk; Jz;Lg;gpuRuk; 

ghlrhiy khztu;fspd; tpQ;Qhd mwptpid Nkk;gLj;Jtjpw;fhf “tp[a” rpWtu; 
Gjpdg;gj;jpupifAld; Jz;Lg;gpuRuk; ghlrhiy khztu;fspilNa 
tpepNahfpf;fg;gl;lJ. ,ytr 130>000 Jz;LgpuRuq;fs; “tp[a” rpWtu; 
Gjpdg;gj;jpupifAld; tpJ fpuz jpl;lj;jpypUe;jhd (tpQ;Qhdg; gug;Gifg; gpuptpdhy; 
epu;tfpf;fg;gLfpd;w epjp jpul;L jpl;lk;) epjp cjtpAld; tpepNahfpf;fg;gl;lJ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

rfyJiw 
ntw;wpahsu;  

nry;td;.  
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B.5 tpQ;Qhd A+ upA+g; Nrit 

IFS cj;jpNahfG+u;t miytupir 
tpupTiufs; kw;Wk; nraw;gl;liwfs; Nghd;w IFS ,d; tpNrl epfo;Tfspd; 
jpiuf;fhl;rpfspid ,izatop Nfl;NghUf;F ntspapLjy;.   

 
tpJ ned jRd miytupir 
(f.ngh.j) cau;ju kw;Wk; (f.ngh.j) rhjhuzju ghltpjhdj;jpy; tpQ;Qhd 
njhlu;ghd tpla jpiuf;fhl;rpfspid jahupj;jy;. ,jw;fhd ghlg;gug;Gfs; 
Mrpupau;fs; kw;Wk; khztu;fspd; Ntz;LNfhs;fspw;F mika 
njupTnra;ag;gLfpd;wJ. 

B.6 tpJ ned  `Ty E-nraw;jpl;lk;  

,ytrk; 

vkJ mwptpw;nfl;ba tifapy; ,J jhd; njw;fhrpa gpuhe;jpaj;jpNyNa Kjd;Kjyhf  
Muk;gpf;fg;gl;l ,t;tifahd jpl;lk;. ,jw;Fs; cs;slf;fg;gl;l Nritfs; 
gpd;tUkhW: 
- tpQ;Qhdf; FWQ;nra;jp 
- tpQ;Qhd ,iza jghy; 
- ifalf;f njhiyNgrpfspD}lhd tpQ;Qhd Ltpl;lu;  

 
ehq;fs;  gjpTnra;j gq;Fgw;Wdu;fspw;F tpQ;Qhd FWQ;nra;jpapid murhq;f 
tpLKiw jtpu;e;j xt;nthU ehSk; mDg;Gfpd;Nwhk;. ,jw;F Nkyjpfkhf> thuhe;jk; 
xU Nfs;tpAk; xU tpilapidAk; cWg;gpdu;fs; ngw;Wf;nfhs;fpd;wdu;. 

“tpJ ned  `Ty” vd;w ngau; ,J xU jpwe;j nghJ muq;F vd;gij 
czu;j;JfpwJ.  ,jD}lhf   gq;Fgw;WNthu;  jkJ ehshe;j nraw;ghLfspd; 
gpd;dhy; fhzg;gLk; tpQ;Qhdk; njhlu;ghd gpur;rpidfspid tpQ;Qhd r%fj;Jld; 
fye;Jiuahlf;$bajhfTs;sJ.  

 

2012/2013 Mk; Mz;bw;fhd “tpJ ned `Ty” Nritapy; Kjyplj;Jf;F nry;tp. 
jU\p uztf;f njupTnra;ag;gl;lhu;. ,tupw;fhd jq;fg;gjf;fk; nfsut mikr;ru; 
jpU. ghl;lyp  rk;gpf;f uztf;f mtu;fspdhy;  mbg;gilf; fw;iffs; epWtfj;jpy; 
2013 xf;Nuhgu; 15k; jpfjp toq;fg;gl;lJ. 

B.7       r%f Clfq;fs; Clhd tpQ;Qhdg; gug;Gif 

a.  Ng];Gf; 

1. mbg;gil fw;iffs; epWtf cj;jpNahfG+u;t Ng];Gf; gf;fk; 
nghJkf;fspw;fhd tpupTiufs; kw;Wk; tpNrl tpuptiufs; gw;wp 
nghJkf;fspw;F mwptpj;jy;. IFS ,d; Kf;fpa nra;jpfspid ntspapLjy;.  

2. tpJ ned  `Ty Ng];Gf; gf;fk;   

b. Ng];Gf; FOf;fs; 
tpJ ned  `Ty Ng];Gf;  FO 
khztu;fs; kw;Wk; nghJ kf;fspw;F tpQ;Qhd njhlu;ghd tplaq;fs; gw;wp 
fye;JiuahlTk; Nfs;tpfs; Nfl;ff;$ba ,lj;jpid toq;fy;. 
 
ghlrhiy tpQ;Qhd epfo;r;rpj;jpl;l Ng];Gf;  FO 
,jd; %yk; ghlrhiy tpQ;Qhd epfo;r;rpjpl;l gq;Fgw;Weu;fs; jkf;fpilNaAk; 
kw;Wk; IFS clDk; njhlu;Gnfhs;sf; $bajhfTs;sJ. 

c. Ltpl;lu; 
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IFS cj;jpNahfG+u;t tpgug; gf;fk; 
tpiuthdJk; tpidj;jpwdhdJkhd Clfj;jpidg; gad;gLj;jp IFS 
nra;jpfspidg; ghtidahsu;fspw;F toq;fy;. 
tpJ ned  `Ty tpgug; gf;fk; 
nghJkf;fs; ,jpy; gjptpid Nkw;nfhs;tjd; %yk; tpQ;Qhd jfty;fspid 
ngw;Wf;nfhs;syhk;.  

 

d. $fps;+ cldhd tiyg;gjpT -  IFS cj;jpNahfG+u;t $fps;+ tpgug; gf;fk; 
tpJ ned  `Ty $fps;+ tpgug; gf;fk; 

 

10.2 Ma;Tf;FOf;fspdhy; Nkw;nfhs;sg;gLk; tpQ;Qhd gug;Gif 

a) fy capupay; FO  
1. rpWePuf Neha;fs; gw;wpa tpopg;Gzu;Tf; fz;fhl;rp fpuhe;JUNfhl;il khtl;l 

itj;jparhiyapy; 2013 nrg;nuk;gu; 5Mk; jpfjp Kjy; 7Mk; jpfjp tiu 
eilngw;wJ.  
 
rpWePuf Neha; gw;wpa xd;wpizf;fg;gl;l fy;tpf; fz;fhl;rp 
fpuhe;JUNfhl;il khtl;l itj;jparhiy (nrg;nuk;gu; 5 -7, 2013) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
fpuhe;JUNfhl;il khtl;l itj;jparhiyapd; rpWePuf rpfpr;ir gpuptpd; 10tJ 
Mz;L epiwtpid Kd;dpl;L Qhgfhu;j;j fz;fhl;rp xOq;Fnra;ag;gl;L  rpWePuf 
Neha; gw;wp khztu;fs; kw;Wk; fpuhkpa r%fj;jpw;F mwpTWj;jg;gl;lJ.  
mbg;gil fw;iffs; epWtf fy capupay; FO ,f;fz;fhl;rpapy; gq;Fgw;wp ePupy; 
fhzg;gLk; er;R tpLtpf;Fk; rhj;jpaKs;s Fwpg;gpl;l ,d tif raNdhgw;wPupaq;fs; 
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(ePyg;gr;ir my;fhf;fs;) gw;wpAk; raNdher;rpdhy;  kdpjupy; Vw;gLk; tpisTfs; 
gw;wpAk; tpsf;fpdu;. 
 
1. Ma;T$l kjpg;gPL> nfhj;kiy fy;tp khtl;lj;ij Nru;e;j Ie;J ghlrhiyfspy; 

MW (f.ngh.j) rhjhuz kw;Wk; (f.ngh.j) cau;ju Ma;T$lq;fs; - 13k; jpfjp 
etk;gu; 2013. 
 

2. 2013Mk; Mz;L ghlrhiy tpQ;Qhd epfo;r;rpj;jpl;lk; fz;b mbg;gil fw;iffs; 
epWtfj;jpy; 2013k; Mz;L brk;gu; 17k; jpfjp Kjy;  20k; tiu  eilngw;wJ. 

 
b) ngsjpf kw;Wk; fzdp tpQ;Qhdk; 

ghlrhiy tpQ;Qhd epfo;r;rpj;jpl;lk; 2013 - %is fzdp ,ilKfk; gw;wpa ciu  
- 17-12-2013 md;W eilngw;wJ. gq;Fgw;Wdu;fs;: 143 khztu;fs;. 
 

c) Nguhrpupau;. S.A. Fy#upa – 40tJ ghlrhiy tpQ;Qhd epfo;r;rpj;jpl;lj;jpy; 
capu;gy;tifik kw;Wk; capu;ts gad;gLj;Jif gw;wpa tpupTiu> 17 – 20> brk;gu; 
2013. gq;Fgw;wpNahu;: 143 khztu;fs;.  

d) Nguhrpupau;. U.L.B. Iarpq;f - 2013 xf;Nuhgu; 15k; jpfjp FUzhfy kypaNjt 
fy;Y}upapy; eilngw;w tpQ;Qhd ehspy; gpujk tpUe;jpduhf fye;J nfhz;L 
“,urhadtpay; Clhd jukhd tho;T” vd;w jiyg;gpy; 400 ,w;Fk; Nkw;gl;l 
gq;Fgw;Weu;fs; (khztu;fs; kw;wk; Mrpupau;fs;) kj;jpapy; ciuahw;wpdhu;. 
 

e) Nguhrpupau;. G. nrdtpuj;d – 2013 [_iy 11k; jpfjp tiuaWf;fg;gl;l gpnsd;up 
/G+l;]; (jdpahu;) epWtd Copau;fspw;fhf elj;jg;gl;l nrayku;tpy; Nrhsk; kw;Wk; 
gaW nra;iff;fhd capu;g;gly capu;tskhf;fp gw;wp ciu epfo;j;jpdhu;. 

  
f) jhtu capupay; FOtpdhy; Nkw;nfhs;sg;gl;l mspf;if ciufs; 

10/10/2013  ,yq;ifapd; gpujhd td #oypay; Kiwikfs; gw;wp njy;njdpa 
Njrpa ghlrhiyapy; (tdts jpizf;fsj;jpd; jpfd gpupT 
mYtyfj;jpdhy; xOq;Fnra;ag;gl;lJ)- 100 gq;Fgw;Weu;fs; 

08/10/2013 ef;fps;]; njhlupd; gpujhd td #oypay; Kiwikfs; gw;wp 
fy;nghltj;j fpuhk Myaj;jpy; (tdts jpizf;fsj;jpd; jpfd gpupT 
mYtyfj;jpdhy; xOq;Fnra;ag;gl;lJ)-100 gq;Fgw;Weu;fs; 

 30/08/2013 nkhnuy;y kiof;fhL (tj;Njfk tya fy;tp mYtyfj;jpdhy;  
   xOq;Fnra;ag;gl;lJ) 75 gq;Fgw;Weu;fs;  
 20/09/2013  ef;fps;]; kiyj;njhlupd; ghJfhf;fg;gl;l fhl;Lg;gFjpapy;  
   fhzg;gLk; gpujhd fhl;L #oy;njhFjpfs;( tj;Njfk tya fy;tp  
   mYtyfj;jpdhy; xOq;Fnra;ag;gl;lJ) 65 gq;Fgw;Weu;fs; 
 

g) fyhepjp. N.D. Rgrpq;` “,iz-gpwg;ghf;fj;Jf;Fk; rf;jpr; Nrfupg;Gf;Fk; ntg;g kpd; 
rf;jp” Fwpj;j gfpuq;f  tpupTiuia fsdp gy;fiyf;fofj;jpy; ,yq;if 
ngsjpftpay; epWtfj;jpd; miog;gpd; Ngupy; 2013Mk; Mz;L xf;Nlhgu; 11 Mk; 
jpfjp  elj;jg;gl;lJ. 120 gq;Fgw;Weu;fs; 

 
h) jpU. T. epky;rpup, jpU. N.B. #upahur;rp kw;Wk; jpU. rdj; xghj;j Nghd;wtu;fspdhy;; 

ghlrhiy tpQ;Qhd epfo;r;rpj;jpl;lj;jpy; nray; tpsf;fkspg;Gfs; kw;Wk; tpupTiufs; 
elj;jg;gl;ld.  

 
i) kw;iwa epfo;Tfs; 

fyhepjp. bw;w]; - ru;tNjr tptuzg; glq;fs;:  
ehk; vkJ tpQ;Qhd ntspaPLfspid nghyd;dWitapy; gad;gLj;jp ,Uf;fpd;Nwhk;. 
kf;fspw;F tpsf;fkspg;gjw;fhfTk; ,t; Mtzg;glj; jahupg;Gfis cah; Njhw;w 
njhiyf;fhl;rp jlq;fs; 2013y; tiuaWf;fg;gl;l (b];dp jahupg;Gfs;(USA): “fhl;L 
fijfs;” (fhl;Lf; fub jahupg;Gfs;> UK).   Clhf xspgug;Gtjd; %yk; kf;fspw;F 
cyfshtpa ,aw;ifapd; ghJfhg;G njhlh;ghd  tpopg;Gzu;G Vw;gLj;jg;gl;lJ.  



355 

 

11. E}yfk; 
 
vkJ Nehf;F  
 
mbg;gilf; fw;iffs; epWtfj;jpd; E}yfj;jpd; Nehf;fhdJ Ma;Tg; gjtpazpapdu; kw;Wk; 
khztu;fSf;F mtu;fspd; Muha;r;rpf;F Njitahd jfty;fis vOj;J %yk; 
ngw;Wf;nfhs;tjw;F cjtpahf ,Uj;jy;. 
 

Nritfs; 

ghtidahsu; Nrit> njhopy;El;gtpay; kw;Wk; crhj;Jiz Nritfs;: 

 tsq;fs;> jfty;fs; kw;Wk; njupT nra;ag;gl;l gpuRupg;Gf;fs; Mfpa tplaq;fs; 
njhlu;gpy; elg;Gg; gjpTfis E}yfj;jpd; Nrfupg;gpy; itj;jpUj;jy;. 

 Gj;jfq;fs;> rQ;rpiffs; kw;Wk; ehdhtpj gpuRupg;Gf;fs; vd;git njhlu;gpy; 
jUtpj;jw; fl;lisfisg; gpwg;gpj;jYk; ngw;Wf;nfhs;SjYk;. 

 E}yfj;jpypUf;Fk; Gj;jfq;fisAk; rQ;rpiffisAk; xOq;FgLj;Jjy;> Mtz 
tpepNahfpg;Gf;fs;> tsg;gfpu;T> jfty; tpopg;GWj;jy; Nritfs;> ,izaj;js 
mbg;gilapyhd ,yj;jpudpay;; rQ;rpiffisAk; fl;LiufisAk; ngw;Wj;jUjy;. 

 mbg;gilf; fw;iffs; epWtf tpQ;QhdpfsplkpUe;J Ma;Tf; fl;LiufisAk; 
gpuRupg;Gf;fisAk; Nrfupj;jy;. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

vkJ Nrfupg;Gf;fs; gpd;tUtdtw;iw cs;slf;Fk; 

Gj;jfq;fSk; gUt ntspaPLfSk; mur Mtzq;fs; (tu;j;jkhdpfs;> Rw;wwpf;iffs;) 
Gifg;glq;fs;    fl;blf;fiyrhu; Mtzq;fs;  
fbjq;fs;    nghJ tiyg;gpd;dypy; cs;s juTfs; 
nra;jpj;jhs;fs;   ghlE}y;fSk; FWfpa fhy ntspaPLfSk; 
tpguf;nfhj;Jf;fs;   ,Wtl;Lf;fs;> tPbNahf;fs; kw;Wk; ,yj;jpudpay;  
Rarupijfs;          nghUl;fs; 
tiuglq;fs;> Rtnuhl;bfs;  M.Phil. kw;Wk; Ph.D. Ma;Tf; fl;Liufs; 
 
tpNrl Nrfupg;Gfs; 
 
Nguhrpupau; A. nfhT+upd; Nrfupg;G> Nguhrpupau; ];Laptupd; Nrfupg;G> jpU. yady; 
ypadNfapdJ Nrfupg;G> jpU. V. kNdhfudpd; Nrfupg;G> Nguhrpupau; jp];] R. N`uj;jpdJ 
Nrfupg;G> Nguhrpupau; S.A. Fy#upatpdJ Nrfupg;Gfs; kw;Wk; ,yq;if Nrfupg;Gfs;. 
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mbg;gil fw;iffs; epWtf E}yfj;jpd; jw;Nghija Nrfupg;Gf;fs; 
 
Nrfupg;Gf;fs; 
 

2013 rdtup – brk;gu; 
tiu Nru;f;fg;gl;lit 

2013 brk;gu; 31y; 
cs;sthwhd nkhj;jk; 

Gj;jfq;fs; 

Ma;T fl;Liufs; 

,Wtl;Lf;fs; 

tiuglq;fs; 

mwpf;iffs; 

rQ;rpiffSf;fhd cWg;Gupik 

gupkhw;wk; nra;ag;gl;l rQ;rpiffs; 

kPs; mr;Rg;gjpg;G 

Gjpdg;gj;jpupif Mf;fq;fs; 

103 

2 

12 

56 

18 

12 

14 

15 

26 

6427 

105 

380 

535 

523 

>1000 

>1000 

728 

112 
 

 
gpd;tUk; gy;Jiw rQ;rpiffs; ,izatop my;yJ mr;Rg;gjpg;ghf gad;gLj;jf;$ba 
tifapy; itf;fg;gl;Ls;sd. 
 

rQ;rpiffs;       fhyk; 

01.  ,yq;ifapy; ,urhadtpay;     1984-2013 

02.  jw;fhy tpQ;Qhdk;      1999-2013 
03.  ,yq;ifapd; nghUshjhu kPsha;T    2010-2013 

04.  JARQ- [g;ghd; fhyhz;L tptrha Muha;r;rp    1998-2013 
05.  ,yq;if Njrpa tpQ;Qhd kd;w rQ;rpif      1973-2013 

06.  ,yq;if nghwpapay; epWtd rQ;rpif    1994-2013 

07.  Njrpa Gtpapay;       2008-2013 
08.  ,aw;if        1962-2013 
09.  etPd tpQ;Qhdp       1982-2013 
10.  mjpu;T: tpQ;Qhd fy;tp rQ;rpif      2000-2013 
11.  tpQ;Qhdk;       1955-2013 
12.  tpQ;Qhdtpay; mnkupf;fd;     1951-2013 

 

,e; E}yfk; gjptpD}lhf OARE juTj; jsj;jpid gad;gLj;jf;$ba trjpapid Vw;gLj;jpf; 
nfhLj;Js;sJ. OARE ahdJ cyfpd; ngUe;njhifahd #oypay; tpQ;Qhd Nrfupg;Gfs; 
mj;Jld; 5710  kPsha;Tf;Fl;gLj;jg;gl;l  tpQ;Qhd rQ;rpif jiyg;Gf;fs; kw;Wk 350 
gjpg;ghsu;fspdhy; gjpg;gpf;fg;gl;l kw;Wk; mtu;fspw;F nrhe;jkhd 1119 ,izatop 
Gj;jfq;fs; mj;Jld;   
tpQ;Qhdpfspw;F jdpg;gl;l uPjpahf tpNrl rQ;rpiffspy; gjptpid Nkw;nfhs;Sk; 
trjpapidAk; toq;fpas;sJ. ,jD}lhf jw;NghJ 40 tpNrl rQ;rpiffs; 
,izatopapD}lhf gad;gLj;jf;$bajhfTs;sJ. 
 
 

thrfu; Nritfs; Gs;sptpguq;fs;  2013 

  nkhj;j Gj;jfg; Gof;fk;    720 

nkhj;j rQrpifg; Gof;fk;   195 

toq;fg;gl;l ,izatop Ma;Tf; fl;Liufs; 165 

tp[ak; nra;Njhu; vz;zpf;if         10 
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E}yf tiyaikg;Gfs; 

SLSTINET kw;Wk; AGRINET Mfpatw;wpd; cWg;gpdu; 
        

 

 

                  

 
 
gq;Fgw;wpa khehLfs; 

 E}yfk; kw;Wk; jfty; tpQ;Qhd njhlu;ghd Njrpa khehL (NACLIS), 2013. “ghtidahsiu 
kdjpy; nfhz;L E}yfj;jpid khw;wpaikg;gjw;fhd Gjpa njhopy;El;gk;> Gjpa Nghf;Ffs; 
kw;Wk; Gjpa Nahridfs;”> 27 [_d; 2013> nfhOk;G> ,yq;if   

 2013Mk; Mz;L khu;r;R 6Mk; jpfjp Njrpa tpQ;Qhd kd;wj;jpy; ele;j SLISTINET ,d; 
tUlhe;jg; nghJf;$l;lk;.                        

jw;Nghija Ma;T 

,yq;ifapy; Gtp tpQ;Qhdpfspd; jfty; Njitfs; kw;Wk;  jfty; NjLk; elj;ij. 

Vida nraw;ghLfs; 

“gps;isfspilNa thrpg;G gof;fj;jpid Nkk;gLj;jYk; E}yf Kiwikapd; mwpKfKk;” vDk; 
jiyg;gpy; mspf;iffs; Kd;itf;fg;gl;ld. 

 B/njfpnfhy;y kfh tpj;jpahyak;> kfpaq;fd – 29/07/2013 

 K/tj;Njfk ypadf];tFu Mju;\ fdp\;l tpj;jpahyak;> fz;b – 30/10/2013 
  

fle;j rpy tUlq;fSf;fhd epjp xJf;fPL (&.) 

E}y;fs; 

mq;fj;Jtk; 

rQ;rpiffs; 
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12. tuT nryTj; jpl;lk; 
 
nkhj;j tUlhe;j nrytpdk; (&. „000) 
 
 
 cUg;gbfs; 2008 2009 2010 2011 2012 2013 

 
 
 
 
 
kPs epfOk; 
nrytpdk; 

jdp Ms; 
Ntjdhjpfs; 

56,107 48,826 51,945 64,723 71,734 84,561 

gpuahz nrytpdk; 591 338 570 531 581 532 

toq;fy; 5,355 7,822 6,763 7,484 8,952 10,018 

NgZif nrytpdk; 4,165 6,035 5,063 5,454 3,796 2,891 

xg;ge;j Nritfs; 11,618 6,043 9,817 12,488 13,540 14,258 

Vida nrytpdk; 237 6,992 2,509 4,042 4,306 5,185 

 78,073 76,056 76,667 94,722 102,909 117,445 

%yjdk; %yjd nrytpdk; 1,344 11,216 15,123 29,731 52,644 49,210 

  1,344 11,216 15,123 29,731 52,644 49,210 

ntsp 
khdpaq;fs; 

ntsp khdpaq;fs; 2,893 536 2,996 9,752 17,425 11,068 

  82,310 87,808 94,786 134,205 172,978 11,293 

 

 

 

 

 

 
 

fle;j 6 tUlq;fSf;fhd nkhj;j tUlhe;j nrytpdk; 
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13.  IFS Copah;fspd; nra;jpfs; - 2013 
 

13.1 Ml;Nru;g;Gfs; 
 
 
fPo;tUk; mYtyu;fs; 2013Mk; Mz;by; Ml;Nru;f;fg;gl;ldu;.  
 
fyhepjp H.W.M.A.C. tp[arpq;f-  Nkyha;thsu; 
fyhepjp V.Y. itRe;ju  - Nkyha;thsu; 
 
jpU. C.A. njhl;ltj;jNf - Ma;T cjtpahsh; - juk; I 
fyhepjp C.I. fpNya;ld;  - Ma;T cjtpahsh; - juk; I 
jpU. W.W.M.A.B. nkjtj;j - Ma;T cjtpahsh; - juk; I 
nry;tp S.M.M.P.K. nrdtpuj;d - Ma;T cjtpahsh;; - juk; II 
jpU. S.M.P.R. Fkhujpyf   - Ma;T cjtpahsh; - juk; II 
jpU. K.M.S.D.B. FyJq;f  - Ma;T cjtpahsh; - juk; II 
nry;tp C.L. nfn`y;gd;dy - Ma;T cjtpahsh; - juk; II 
jpU. R.T.N. uh[gf;\  - Ma;T cjtpahsh;; - juk; II 
jpU. P.H.M.I.D.K. N`uj; - Ma;T cjtpahsh;; - juk; II 
nry;tp R.P.S.K. uh[gf;\ - Ma;T cjtpahsh;; - juk; II 
nry;tp U.G.S.L. uzrpq;f - Ma;T cjtpahsh;; - juk; II 
nry;tp T.P. fPu;j;jpuj;d  - Ma;T cjtpahsh;; - juk; II 
nry;tp J.M.K.W. Fkhup  - Ma;T cjtpahsh;; - juk; II 
 
nry;tp C.O. FzNrd  - Kfhikj;Jt cjtpahsu; juk; - III 
 

13.2 ru;tNjr/Njrpa nraw;FOf;fs; 
 
fyhepjp Rnu\; P. ngQ;rkpd; mnyf;rhz;lu; nthd; `k;Nghy;l; FOtpd; (SL-AvHF) ,yq;iff;fhd 
nraw;FO cWg;gpduhf njupT nra;ag;gl;lhu;. 
 

Nguhrpupau; M.A.K.L. jprhehaf;f 
 

 Mrpag; ngsjpff; fy;tp tiyaikg;gpd; (ASPEN, UNESCO) Njrpa njhlu;G nfhs;Sk; 
Gs;spahf (NPC) njupT nra;ag;gl;lhu;> 2013. 

 cWg;gpdu;> mbg;gilf; fw;iffs; epWtf Kfhikj;Jt rig (2013) 

 cWg;gpdu;> tpQ;Qhd gl;lg;gpd; fy;tp epWtf Kfhikj;Jt rig> Nguhjidg; 
gy;fiyf;fofk; (2013) 

 cWg;gpdu;> gPl tpQ;Qhdf; rig> Nguhjidg; gy;fiyf;fofk; (2013) 
 jiytu;> mbg;gil tpQ;Qhdf; FO> Njrpa tpQ;Qhd kd;wk; (NSF)> ,yq;if (2013) 
 jiytu;/cWg;gpdu;> ,yq;ifapd; Njrpa tpQ;Qhd kd;wj;jpd; (NSF) ru;tNjr njhlu;ghly; 

nraw;FO (2013) 
 Journal of Power Sources (vy;nrtpau;), Electrochimica Acta (vy;nrtpau;) (2013) kw;Wk; Njrpa 

tpQ;Qhd kd;wj;jpd; rQ;rpif (JNSF)> ,yq;if (2013) Mfpatw;wpd; kPsha;thsu;. 
 NSF, NRC kw;Wk; gy;fiyf;fofq;fspd; gy;NtWgl;l Ma;T khdpa Kd;nkhopTfspd;  

kPsha;thsu;.   
 

fyhepjp W.P.J. bw;w]; 
 

 Journal of  Primatology rQ;rpifapd; gjpg;ghrpupau; FO cWg;gpdu; kw;Wk; kPsha;thsu; 
 ,yq;if Njrpa tpQ;Qhd kd;w rQ;rpifapd; (JNSF), kPsha;thsu; 

 

fyhepjp M.C.M. ,f;ghy; 
 

 ,yq;if tpQ;Qhd Kd;Ndw;wj;Jf;fhd rq;fj;jpd; nghJ Ma;Tr; nraw;FOtpd; cWg;gpdu; 
 ,yq;if Nwhay; Vrpahl;bf; rq;fj;jpd; rig cWg;gpdu; 
 ,yq;if Njrpa tpQ;Qhd kd;w nraw;FO cWg;gpdu 
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Nguhrpupau; U.L.B. [arpq;f 
 

 cWg;gpdu;> Ma;Tr;nraw;FO> tpQ;Qhd gPlk;> Nguhjid gy;fiyf;fofk;. 
 cWg;gpdu;>  mbg;gilf; fw;iffs; epWtf Mseu; rig. 
 cWg;gpdu;> gjpg;ghrpupau; FO> Ceylon Journal of Science.  

 
 
Nguhrpupau; N.S. Fkhu; 
 

 cWg;gpdu;> rpwe;j Ma;T$l eilKiwfSf;fhd njhopy;El;g MNyhridf; FO> ,yq;if 
ju epu;za rig  

 cWg;gpdu;> mwq;fhtyu; FO> Nguhjid gy;fiyf;fof rpj;jpuf; $lk; kw;Wk; mUq;fhl;rpaf 
Ntiyj;jpl;lk;> Nguhjidg; gy;fiyf;fofk;. 
 

fyhepjp R. ypadNf 
 
 kPsha;thsu; 

 PGIA apd; 24tJ tUlhe;j khehL 2013> Nguhjid gy;fiyf;fofk; 

 capupay;;> capu;j;njhopy;El;gtpay; kw;Wk; capupurhadtpay; 
 gpupj;jhdpa Nghriz rQ;rpif (British Journal of Nutrition) 
 Nguhjid gy;fiyf;fof Ma;T mku;Tfs;  2012  

 
fyhepjp D.N. kfd-Mur;rp 
 

 FO cWg;gpdu;> capupurhadtpay; kw;Wk; %yf;$w;W capupay; fw;ifr; rig> gl;lg;gpd; 
tpQ;Qhdf; fy;tp epWtfk; (PGIS)> ,yq;if Nguhjid gy;fiyf;fofk; 

 FO cWg;gpdu;> ,yq;if Ez;Zapupay; rq;fk; (SSM) 
 

Nguhrpupau; G. nrndtpuj;d  
 
,izg; gjpg;ghrpupau;> SCI rQ;rpifahd Agriculture, Ecosystems and Environment > vy;nrtpau; 
ntspaPL.  

 
 

fyhepjp C.T.K. jpyfuj;d –  tpQ;Qhdj;jpidg; gpugyg;gLj;Jtjw;fhd NSF nraw;FOtpdJ 
cWg;gpdu;  
 
fyhepjp tpJuq;fh itRe;ju  
 

 ru;tNjr czT tpQ;Qhd kw;Wk; njhopDl;g xd;wpaj;jhy; (IUFoST) cyf ey;ypzf;f 
Kd;ndLg;Gf;fhd (GHI) ,yq;ifj; J}juhf Vg;uy; 2013 Kjy; epakpf;fg;gl;lhu;. 

 ,yq;if ,sk; tpQ;Qhdpfs; fy;tpf;fofj;jpd; (SLAYS) rig cWg;gpduhf 2013 bnrk;gu; 
Kjy; epakpf;fg;gl;lhu;.    

        kPsha;thsu; 
 rPd kUj;Jtk; njhlu;ghd mnkupf;f rQ;rpif (American Journal of Chinese Medicine)> cyf 

tpQ;Qhd ntspaPL 
 czT ,urhadtpay; (Food chemistry)> vy;nrtpau; 
 ghuk;gupa kw;Wk; epug;G kUj;Jt rQ;rpif (Journal of Traditional and Complementary Medicine)> 

rPd kUj;Jtk; kw;Wk; kUe;j FO> jha;thd;  
 tho;f;if tpQ;Qhdq;fs; (Life Sciences)> vy;nrtpau; ntspaPL  
 ,yq;if njd;fpof;Fg; gy;fiyf;fof 3tJ ru;tNjr fUj;juq;F> 6-7 [_iy 2013 

 

13.3 ru;tNjr/ Njrpa nrayku;Tfs;/ gapw;rp epfo;r;rpj; jpl;lq;fs;;/ 
fUj;juq;Ffs;/ khehLfs; vd;gtw;wpy; gq;Fgw;Wif 

 
kz; gy;tifik njhlu;ghd 1tJ Njrpa fUj;juq;fpw;F fyhepjp Rnu\; P. ngQ;rkpd; 
miof;fg;gl;bUe;jhu;> 10 -11k; jpfjp bnrk;gu; 2013.  
 
jpU. D.R. rhu;s;]; Gtpr;rupjtpay; msit Ruq;fg; gzpafk; Gj;js> vg;ghty kw;Wk; gy ,lq;fspy; 
gy Ntisfspy; elj;jpa Gtpg;ngsjpftpay; gapw;rpapy; 2013 Mk; Mz;L gq;Fgw;wpdhu;.  
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Nguhrpupau;.  M.A.K.L. jprhehaf;f Ig;ghd;> Nuhf;fpNahtpy; 14-19 [_iy 2013 ,y; eilngw;w 
Mrpa gRgpf; ngsjpftpay; khehl;by; (APPC-12) “mwpKf kl;lg; ngsjpftpay; fw;gpj;jypd; fw;if 
Kiwfs;” gw;wp Ma;T mwpf;ifapid rku;gpj;jpUe;jhh;. 
   
gpd;tUk; IFS Ma;Tf; FO cWg;gpdu;fs; 2013 Xf];l; 22-24 jpfjpfspy;  kNyrpah> Nfhyhyk;G+u;> 
kyhah gy;fiyf;fofj;jpy; eilngw;w Nrhyh Vrpah 2013 ru;tNjr khehl;by; gq;Fgw;wp 
Ma;twpf;iffis Kd;itj;jdu;.  
   

Nguhrpupau; M.A.K.L. jprhehaf;f (mku;Tj; jiytu; kw;Wk;  mioj;j Ngr;;rhsu;) 
fyhepjp G.K.R. NrdhjPu (mioj;j Ngr;;rhsu;) 
jpU. C.A. njhl;ltj;jNf (mspf;ifahsu;) 
nry;tp W.N.S. &grpq;f (mspf;ifahsu;) 
nry;tp H.N.M. rhuq;fpfh (mspf;ifahsu;) 
nry;tp S.L. [auj;d  (mspf;ifahsu;) 
 

gpd;tUk; IFS Ma;Tf; FO cWg;gpdu;fs; khj;jiw> UFz gy;fiyf;fofj;jpy; (19-21 khu;r; 
eilngw;w R+upa PV nrayku;tpy; gq;Fgw;wpapUe;jdu;.   

Nguhrpupau; M.A.K.L. jprhehaf;f (cWg;gpdu;, xOq;fpizg;Gf; FO) 
nry;tp K. gukehjd; (gq;Fgw;Weu;) 
jpU. C.A. njhl;ltj;jNf (gq;Fgw;;Weu;) 

 
jpU. jk;kpf tpN[Jq;f 2013Mk; Mz;Lf;fhd ,yq;if ngsjpftpay; epWtfj;jpd; 29 Mk; 
njhopy;El;g mku;Tfspy; gq;Fgw;wpapUe;jhu;   
 

H. nly;tpd;> fhyepiy khw;wk; Fwpj;j ru;tNjr khehL: jw;Nghija ftiyfs;. 23-24 [Pd; 2013, 

Gtpapay; gpupT, Me;jpuhg; gy;fiyf; fofk;, tprhfg;gl;bdk;, ,e;jpah. 

 
fyhepjp bw;w]; mtu;fs; 2013k; Mz;L nrg;nuk;gu; 24-28 jpfjpfspy; ,e;jpa tpQ;Qhd epWtfk; 
ngq;fShupy; xOq;Fnra;j  tpQ;Qhdj;jpidg; ghJfhj;jy; njhlu;ghd khztu; fUj;juq;fpd; epiw 
mku;Tg; Ngr;rhsuhf miof;fg;gl;bUe;jhu;.   
 

fyhepjp bw;w]; kw;Wk ; K.A.S. Fzjpyf 2013 Mk; Mz;L Xf];l ; 21-23 jpfjpfspy; nfhOk;gpy; 
eilngw;w Mrpahtpd; fiy> fyhrhuk; kw;Wk; kuGupik njhlu;ghd ru;tNjr khehl;by; 
Ma;twpf;if xd;wpidr; rku;g;gpj;jdu;. Ma;twpf;if “,yq;ifapd; kuGupikj; jsq;fspd; 
Kfhikiag; Guhjd fyhrhu tpOkpaq;fSlDk; nfhs;ifAlDk; ,irthf;Ftjw;fhd xU 
Nfhupf;if” vdj; jiyg;gplg;gl;lJ. 
 

fyhepjp M.C.M. ,f;ghy; 
 
 ePupd; juKk; kdpj MNuhf;fpaKk;: vjpNu cs;s rthy;fs;> ,uz;lhk; ru;tNjrf; fUj;juq;F     

PGIS, Nguhjidapy; 15 - 16, khur; 2013 elj;jg;gl;lJ. 

 rdtup 04Mk; jpfjp ,lk;ngw;wJ.  

 ,uz;lhk; YSF fUj;juq;F HARTI, nfhOk;gpy; 2013 rdtup 18Mk; jpfjp ,lk;ngw;wJ. 

 ,yq;if tpQ;Qhd Kd;Ndw;wj;Jf;fhd rq;fj;jpd; 69Mk; tUlhe;j mku;T fsdpg; 
gy;fiyf;fofj;jpy; 2013 bnrk;gu; 2 Kjy; 06 tiu ,lk;ngw;wJ. 

 

U.L.B. [arpq;`> miof;fg;gl;l tpupTiu “cz;zj;jf;f goq;fs; kw;Wk; mtw;Wld; ,ize;j 
gq;fRf;fspy; capupaw; nraw;ghLila Nru;itfSf;fhd Njly;” bnrk;gu; 9-12, 2013. kUj;Jtj; 
jhtuq;fs;> thridj; jputpaq;fs; Vida ,aw;if cw;gj;jpfs; gw;wpa 14Mk; Mrpaf; fUj;juq;F> 
fuhr;rp> ghfp];jhd;. 

 
U.L.B. [arpq;`> miof;fg;gl;l Ngr;rhsu;> “cz;zj;jf;f goq;fs;: Nghrizg; ngWkhdq;fSf;F 
mg;ghy;” ,aw;if cw;gj;jpfs; Fwpj;j  ru;tNjrf; fUj;juq;F 2013, 4-6 khu;r;, 2013, Nryq;$u;, kNyrpah. 

 
nry;tp B. [ajpyf> 2013Mk; Mz;L bnrk;gu; fz;bapy; eilngw;w fl;likg;G nghwpapay; kw;Wk; 
fl;Lkhd Kfhikj;Jt 4 tJ ru;tNjr khehl;by; gq;Fgw;wpdhu;. 

 

Nguhrpupau; S.A. Fy#upa 
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 2013Mk; Mz;L khu;r; 15 & 16 PGIS, Nguhjid gy;fiyf;fofj;jpy; eilngw;w ePupd; juk; kw;Wk; 
kdpj MNuhf;fpak;: vjpu;fhy rthy;fs; njhlu;ghd 2MtJ ru;tNjr fUj;juq;fpd; njhopy;El;g 
mku;tpd; jiyikAk; mspf;if xd;wpd; rf gilg;ghspAk; 

 2013Mk;; Mz;L nrg;nuk;gu; 26k; jpfjp $l;l miw A, BMICH, nfhOk;gpy; eilngw;w 
Neha;f;fhuzp mwpag;glhj ehl;gl;l rpWePuf Neha; (CKDu) gw;wpa $l;L Ma;T KbTfs; 
njhlu;ghd fye;Jiuahlypy; gq;Fgw;Wif. 

 
 2013Mk;; Mz;L brk;gu;  10 kw;Wk; 11k; jpfjpfspy; #oy; kw;Wk; GJg;gpf;ff;$ba rf;jp 

mikr;rpd; capu;g;gy;tifik nrayfj;jpdhy; ,yq;if mgptpUj;jp epu;thf epWtfj;jpy; 
xOq;Fnra;ag;gl;l ,yq;ifapd; kz; capug;;gy;tifikg; ghJfhg;G kw;Wk;  kz; 
capu;gy;tifikapd; Ngz;jF gad;ghL gw;wpa Njrpa fUj;juq;fpy; njhopy;El;g mku;T 
xd;Wf;Fj; jiyik tfpj;jNjhL miog;Gg; Ngr;rhsuhf “kz; Ez;Zapu; gy;tifik kw;Wk; 
gapu; cw;gj;jpapy; ,jd; gad;ghL” vDk; jiyg;gpy; ciuahw;wpapUe;jhu;.  

 
 brk;gu; 14 kw;Wk; 15Mk; jpfjpfspy; nfhOk;G BMICH ,y; njhopy;El;g kw;Wk; Muha;r;rp 

mikr;rpdhy; njhopy;El;g re;ij xOq;F nra;ag;gl;bUe;jJ. 15Mk; jpfjp eilngw;w 
fye;Jiuahlypy; gq;Fgw;wpaJld; fz;fhl;rpapy;> IFS $lj;jpy; Rtnuhl;b kw;Wk; iuNrhgpa 
cl;GFj;jpg; nghjpfisAk; fhl;rpg;gLj;jpapUe;jhu;. 

 

N.S. Fkhu;. 2013Mk; Mz;L brk;gu; 9-12 jpfjpfspy; ghfp];jhd; fuhr;rpapy; eilngw;w 14MtJ Mrpa 
kUj;Jt jhtuq;fs;> thridj;jputpaq;fs; kw;Wk; Vida ,aw;if cw;gj;jpg;nghUl;fs; 
fUj;juq;fpy; miog;Gg; Ngr;rhsuhf fye;J nfhz;L “Njapiy (Camellia sinensis) ,ypUe;J 
ngwg;gLk; fw;nwf;fpd;fs; kw;Wk; Gnuhme;Njhradpbd;fspd; G+Q;rz vjpu;g;G tpisTfs;” vd;w 
jiyg;gpy; ciuahw;wpapUe;jhu;.     
 

R. ypadNf.  2013Mk; Mz;L ngg;utup 2-3 jpfjpfspy; nfhOk;G jh[; rKj;jpuhtpy; eilngw;w 
,yq;if Nghrhf;F rq;fj;jpd; tUlhe;j mku;Tfspy; miog;G Ngr;rhsuhf fye;J nfhz;L “jho; 
FUjpf; nfhOg;G kw;Wk; jho; FUjpf; nfhy];l;Nuhy; czTg; Gujq;fs; kw;Wk; ngg;ill;lLfs;” 
vd;w jiyg;gpy; ciuahw;wpapUe;jhu;. 
 

 

D.N. kfd-Mur;rp  
 

 2013Mk; Mz;L rdtup 7-10 jpfjpfspy; fyhepjp gQ;[;thzp %yf;$w;W kUj;Jtk; kw;Wk; 
kUe;J Ma;T> ,urhadtpay; kw;Wk; capupay; tpQ;Qhdj;jpw;fhd ru;tNjr epiyak;> fuhr;rp 
gy;fiyf;fofk;> ghfp];jhdpy; eilngw;w %yf;$w;W kUj;JtKk; kUe;J Ma;Tk; Fwpj;j 
4tJ ru;tNjr fUj;juq;F kw;Wk; gapw;rp tFg;gpy; (MMDR-4) ; gq;Fgw;wpaik. 

 2013Mk; Mz;L Mf];l; 28
  kw;Wk; 29Mk; jpfjpfspy; xj;jpirT kjpg;gPl;bw;fhd ,yq;ifj; 

juepuza rig (SLAB) ,dhy; elhj;jg;gl;l rpwe;j Ma;T$l eilKiw njhlu;ghd 
kjpg;gPl;lhsu; gapw;rp tFg;gpy; gq;Fgw;wpaik. 

 2013Mk; Mz;L Nk 06-10 jpfjpfspy; xj;jpirT kjpg;gPl;bw;fhd ,yq;ifj; juepuza rig 

(SLAB) ,dhy; elhj;jg;gl;l Ma;T$lj; juepu;zak; ISO 17025  njhlu;ghd kjpg;gPl;lhsu; 
gapw;rp tFg;gpy; gq;Fgw;wpaik. 

 „fhg;Gupik tiuT‟ Fwpj;j nrayku;T – 2013Mk; Mz;L rdtup 28 Kjy; ngg;utup  
01 tiu 

NSF, ITI kw;Wk; ru;tNjr mgptpUj;jpr;rl;l mikg;G (IDLO)  ,d; ,yq;ifg; gioa khztu; 
rq;fk;> IDLO, ,j;jhyp kw;Wk; cyfg; Gyikr; nrhj;J mikg;G Mfpatw;Wld; $l;lhf 
xUq;fpizf;fgggl;lJ.    

 

M.H.N. kp`puh[;> tptrhak; kw;Wk; Rw;whly; njhlu;ghd ru;tNjr fUj;juq;F – cyfshtpa 
rthy;fspid vjpu;Nehf;Ftjw;fhd Ma;T. khu;r; 15, 2013, UFz gy;fiyf;fofk;> ,yq;if. 

 

jpU. T.B. epky;rpup: 2013Mk; Mz;L Nk khjk; ,j;jhyp ICTP ,y; eilngw;w Ma;T$l gapw;rpf; 
fw;ifnewpapy; gq;Fgw;wpdhu;. 
 

N. gpaNrd. gq;Fgw;Weu;. “kugZ ntspg;gLj;Jif Ma;TfSf;fhd mwpKfk;” rhd;wpjo; fw;ifnewp  
[_iy 11-12, 2013 tptrha capu;njhopy;El;gtpay; epiyak;> Nguhjidg; gy;fiyf;fofk;. 
 

R.R. uj;ehaf;f> 2013Mk; Mz;L xf;Nuhgu; 23-25 jpfjpfspy; ngq;fShupy; eilngw;w epiwNtw;Weu; 

njhopy;El;g muq;fpy; gq;Fgw;wpaik.  
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S. rae;J}ud; 

 “kugZ ntspg;gLj;Jif Ma;TfSf;fhd mwpKfk;” rhd;wpjo; fw;if 2013 [_iy 11-12, 
tptrha capu;njhopy;El;gtpay; epiyak;> tptrha gPlk;> Nguhjidg; gy;fiyf;fofk;. 

 2013Mk; Mz;L etk;gu; 20Mk; jpfjp ,yq;if Nguhjidg; gy;fiyf;fof %jit miwapy; 
eilngw;w “,yq;if tlkj;jpa khfhz ehl;gl;l rpWePuf NehAk; #oy; khriljYk;” vDk; 
jiyg;gpyhd tpQ;Qhd> nghwpapay; fUj;juq;F. 

 2013 etk;gu; 28 kw;Wk; 29Mk; jpfjpfspy; Njrpa tpQ;Qhd kd;wk; kw;Wk; ,yq;if 
Nguhjid gy;fiyf;fof gl;lg;gpd; tpQ;Qhd epWtfk; vd;gtw;wpdhy; xOq;F nra;ag;gl;l 
“tpQ;QhdG+u;t vOJif kPjhd Njrpar; nrayku;T”.    

 

G. nrndtpuj;d – 2013 nrg;nuk;gu; 29 Kjy; 2013 xf;Nlhgu; 2 tiu vy;nrtpau; tpQ;Qhd 
ntspaPl;lhsu;fspdhy; xOq;Fnra;ag;gl;l tptrhak;> #oy;njhFjpfs; kw;Wk; Rw;whly; (Agrculture, 

Ecosystems and Environment - AGEE) rQ;rpifapd; gjpg;ghrpupau;fspd; re;jpg;G kw;Wk; cyfshtpa 
czT ghJfhg;G njhlu;ghd KjyhtJ ru;tNjr khehl;by; gq;Fgw;wpaik.  

fyhepjp N.D. Rgrpq;̀  gq;Fgw;wpait: 

 2013 khu;r; 13 njhlf;fk; 14 tiu rPdh rpankdpy; eilngw;w cau;ju msj;jy; kw;Wk;  
Nrhjid njhlu;ghd 3Mk; rutNjr khehL.  

 2013 nrg;nuk;gu; 9-13 tiu jha;yhe;J ghq;nfhf;fpy; eilngw;w Nuld; mstPL kw;Wk; 
fjpu;tPr;rpypUe;J ghJfhg;G njhlu;ghd gapw;rpf; fw;ifnewp. 

fyhepjp M. tpjhdNf kw;Wk; jpU. S.S.R.M.D.H.R. tpN[Nrfu MfpNahu; 2013 Nk 5-10 tiu 
n`hq;nfhq;fpy; eilngw;w jpz;kf; fopT Kfhikj;Jtk; njhlu;ghd ru;tNjr khehl;by; 
gq;Fgw;wpdu;.  

fyhepjp. M. tpjhdNf 2013 Nk 5-10 jpfjpfspy; n`hq;nfhq;fpy; eilngw;w jpz;kf; fopT 
Kfhikj;Jtk; njhlu;ghd ru;tNjr khehl;by; “capu;f;fup: foptpypUe;J nry;tj;Jf;F” vDk; tpNrl 
mku;tpy; miog;G tpupTiu Mw;wpdhu;. 

fyhepjp tpJuq;fh itRe;ju 

 2013 [_iy 2-4 jpfjpfspy; epA+rpyhe;J N`];bq;]py; eilngw;w epA+rpyhe;J czT 
tpQ;Qhd kw;Wk; njhopy;El;g epWtf khehl;by; miog;G Ngr;rhsu;> mku;tpd; jiytu; 
kw;Wk; khztu; Ma;Tf; fUj;juq;fpd; eLtuhfTk; gq;fhw;wpapUe;jhu;.  

 rpq;fg;G+upy; 2013 nrg;nuk;gu; 9-11 jpfjpfspy; eilngw;w rpq;fg;G+u; ru;tNjrf; fz;fhl;rpapy; 
,lk;ngw;w 13tJ Mrpahd; czT khehl;by; gq;Fgw;wpaik.  

 2013 brk;gu; 12-13 jpfjpfspy; eilngw;w Ct–nty;y];] gy;fiyf;fof Ma;Tf; 
fUj;juq;fpd; tpyq;F tpQ;Qhd njhopy;El;g mku;tpd; eLtuhf nraw;gl;lhu;. 

 
fyhepjp A. tp[arpq;̀  
 

 rpq;fg;G+upy; eilngw;w cau;ju njhopy;El;gj;jpw;fhd jputpaq;fs; gw;wpa 7tJ ru;tNjr 
khehL (ICMAT, 2013).  

 ,yq;if Gtpapay; rq;fj;jpd; 30Mk; mku;Tfs;> fz;b> 2013. 

 ,yq;if tpQ;Qhd Kd;Ndw;wj;Jf;fhd rq;fj;jpdJ 69 tJ tUlhe;j mku;Tfs;> 2013  

 ,yq;if jpwe;j gy;fiyf;fof tUlhe;j fy;tpapay; mku;Tfs;> 2013  

 2013 brk;gu; 12-13 tiu ,yq;if Ct nty;y];] gy;fiyf;fof Ma;Tf; fUj;juq;F  

 

nry;tp. r`;kPj; rf;fht; IEEE ru;tNjr khehl;by; ICIIS (2013) gq;Fgw;wpaik.  
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13.4    fUj;juq;Ffs;/ khehLfs;/ nraw;gl;liwfs;/ gapw;rp epfo;r;rpj; jpl;lq;fs; 
vd;gtw;iw xOq;fikj;jy ; 

 

Nguhrpupau; M.A.K.L. jprhehaf;f: cWg;gpdu;, ru;tNjr Mnyhridf; FO> Nrhyh Vrpah 2013 ru;tNjr 
Ma;T khehL> kyhah gy;fiyf;fofk;> KL, kNyrpah 22-24 Xf];l; 2013. gq;Fgw;Weu;fs;: 100. 

 

Nguhrpupau; M.A.K.L. jprhehaf;f: xOq;FgLj;jy; FO cWg;gpdu;, Nrhyh PV nraw;gl;liw, UFz 
gy;fiyf;fofk;> khj;jiw> 19-21 khu;r; 2013.   gq;Fgw;Weu;fs;: 70. 

 

fyhepjp D.N. kfd-Mur;rp: xOq;FgLj;jy; FO cWg;gpdu; – ,yq;if Ez;Zapupay; rq;f (SSM)  
2Mk; tUlhe;j khehL kw;Wk; tpQ;Qhd mku;Tfs; 2013  
 

Nguhrpupau; V. NjtNerk;> Nguhrpupau; N.S. Fkhu;, Nguhrpupau; U.L.B. [arpq;` kw;Wk; Nguhrpupau; B.M.R. 
gz;lhu MfpNahu; Nguhjid gy;fiyf;fof kUj;Jt gPlk; kw;Wk; mbg;gilf; fw;iffs; epWtfk; 
Mfpatw;wpdhy; “Ez;Zapu; kw;Wk; jhtu cw;gj;jpfspd; gFg;gha;Tf;fhd gpupj;njLg;G> gupNrhjpj;jy; 

kw;Wk; capupay; kjpg;gPL Fwpj;j nraw;gl;liw” xOq;Fnra;ag;gl;lJ. brk;gu;. 4-6 2013, (18 

gq;Fgw;Weu;fs;). 

fyhepjp. M. tpjhdNf: 2013 Nk 5-10 jpfjpfspy; n`hq;nfhq;fpy; eilngw;w jpz;kf; fopT 
Kfhikj;Jtk; kPjhd ru;tNjr khehl;by;  capu;f;fupAk; R+oypd; Ngz;jfTk; nraw;gl;liwia 
[g;ghdpa fpA+\_ gy;fiyf; fofj;jpd; tptrha gPlj;jpd; tptrha R+oypay; tpQ;Qhdg; gpupitr; 
Nru;e;j Nguh. Nah\pAfp \pNdhfpAld; ,ize;J xOq;fikg;Gr; nra;jhu;. gj;J ehLfisr; Nru;e;j 
22 Ngu; gq;F gw;wpdu;. 
 
jpU. rdj; xghj;j gy;fiyf;fof njhopy;El;g cj;jpNahfj;ju;fspw;fhd njhopy;El;gg; gapw;rpapy; 
gq;Fgw;wpdhu;. 
 

 

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

fyhepjp tpJuq;fh itRe;ju - ,urhad tpQ;Qhdg; Gyikg; gs;sp, Xf;yhe;Jg; gy;fiyf;fofk;, 
Xf;yhe;J, epA+rpyhe;J. 

 

 

13.6  2013Mk; Mz;L fpilf;fg;ngw;w Ma;T khdpaq;fs;. 
 
Nguhrpupau; M.A.K.L. jprhehaf;f kw;Wk; fyhepjp G.K.R. NrdhjPu 

Njrpa tpQ;Qhd kd;wk;> ,yq;if; jiyg;G:  “CdS/CdTe R+upaf; fyq;fspy; tpidj;jpwd; 
mjpfupg;Gf;fhf fl;kpak; ry;igl;L (CdS) nkd;glyq;fspd; tsu;r;rpr; nrad;Kiwapd; 
cj;jkg;gLj;jy;” (2012-2014) 

 

Nguhrpupau; C.B. jprhehaf;f kw;Wk; Nguhrpupau; M.A.K.L jprhehaf;f  

Njrpa Muha;r;rpr; rig, ,yq;if; jiyg;G:  “eNdhehu; tbtpyike;j rpy gy;gFjpaj; 
jputpaq;fspd; njhFg;G> gz;gwpjy; kw;Wk; ngsjpf ,urhad ,ay;Gfspd; fw;ifAk; 
Ez;Zapnujpu;g;G ePu; tbfl;bfs; kw;Wk; rha czu;T+l;lg;gl;l R+upaf;fyq;fspy; mtw;wpd; 
gpuNahfq;fSk;” (2011-2014) 

 

fyhepjp M. tpjhdNf 
,e;jpa-,yq;if ,Ujug;G Ma;T khdpak; “R+oy; Kfhikj;Jtj;Jf;F capu;f;fup” vDk; 
jiyg;gpyhd Ma;Tf;fhf ,e;jpa tpQ;Qhd kw;Wk; njhopy;El;gj; jpizf;fsk; kw;Wk; 
,yq;if njhopy;El;g kw;Wk; Muha;r;rp mikr;rpdhy; khdpak; toq;fg;gl;lJ (2013-2015). 

 

fyhepjp D.N. kfd–Mur;rp  

NRC 11-059 – “kugZ ntspg;gLj;Jifg; gFg;gha;T: ,yq;ifapy; Neha;f;fhuzp mwpag;glhj 
ehl;gl;l rpWePuf Nehapd; (CKDu) tpLgl;l ,izg;igf; fz;lwpjy;”. 

 

fyhepjp A. tp[arpq;̀  

,iz Ma;thsu;> ,yq;if cau; fy;tp mikr;rplk; ,Ue;J 2013 ,w;;Fupa GJikahd 
Ma;T khdpakhf &gh 3,695,000 ngw;Wf;nfhz;lhu;. 
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fyhepjp M.C.M. ,f;ghy; 
 
Njrpa Muhar;rpr; rig 
 

 “Milf; ifj;njhopw; rhak; kw;Wk; ghu cNyhfq;fshy; khrile;j fopTePupd; gupfupg;Gf;fhf 
,aw;ifahd Gwj;JwpQ;rpfspd; cUthf;fk;” (gpujhd Ma;thsu;) 

 “,yq;ifapy; Nrg;gd;iud; jhtuq;fspd; ,dg;guk;gy;> ghu cNyhf rfpg;Gj;jd;ik kw;Wk; 
jhtuf; fdpa mfo;tpw;fhd mtw;wpd; cs;shu;e;j Mw;wy;” 

 (,iz Ma;thsu;) 
 

Nguhrpupau; N.S. Fkhu; kw;Wk;  Nguhrpupau; U.L.B. [arpq;`  
 

NSF - (RG/2012/BS/06) “,yq;ifapd; kUj;Jt kw;Wk; gpw jhtuq;fSf;nfjpuhd er;Rf;fis 
cUthf;Fk; jhtuq;fspd; jhtu mf Ez;zq;fpfspypUe;J capupaw; nraw;ghLila 
Nru;itfs;” Rs. 1,148,200.00    

  

Nguhrpupau; U.L.B. n[arpq;` kw;Wk; Nguhrpupau;  N.S. Fkhu; 

 

NSF - (RG/2012/AG/01) “rpy gpugykhd cz;zj;jf;f goq;fspd; ,urhadKk; capupaw; 

nraw;ghLk;: Rfhjhuk; kw;Wk; tptrhaj;jpy; rhj;jpakhd gpuNahfq;fs; Fwpj;j Ma;Tfs;” - 

Rs. 1,870,964. 

 

Nguhrpupau; U.L.B. [arpq;` kw;Wk; Nguhrpupau;  N.S. Fkhu;  
 

NRC (khdpa ,y. 12-032) “,yq;ifapd; rpy njupT nra;ag;gl;l goq;fs; kw;Wk; mtw;Wld; 
,ize;j gq;fRf;fspypUe;J capupaw; nraw;ghLila mDNrgg; gjhu;j;jq;fs;:  tptrha> 
kUe;J kw;Wk; njhopw;gL czT cw;gj;jpfspy; rhj;jpakhd gad;ghLfs;”  

- Rs. 5,425,000. 

 

Nguhrpupau; N.S. Fkhu;  (,iz Ma;thsu;), Nguhrpupau; V. NjtNerk; (gpujhd Ma;thsu;), Nguhrpupau; 

B.M.R. gz;lhu (gpujhd Ma;thsu;) 

 

NRC khdpa ,y.11-122 “nghJthfg; gad;gLj;jg;gLk; Xu; Mau;Ntj cw;gj;jpahd 
jpupgyhtpd; gy kUe;JfSf;F vjpu;g;Gila kdpj Nehahf;fpfSf;F vjpuhd gw;wPupa vjpug;Gr; 
nraw;ghl;bd; gz;gwpjy;” - Rs.  4,818,430/40 

 

Nguhrpupau; U.L.B. [arpq;` ((,iz Ma;thsu;), fyhepjp FKJ ngNuuh (gpujhd Ma;thsu;) 
NSF – (RG/2012/BS/01): “,yq;ifapd; kUj;Jtj; jhtuq;fspypUe;J ePupopT vjpu;g;G 
Mw;wYila Nru;itfis milahsq; fhZjYk; jdpg;gLj;JjYk;” - Rs. 1,306,000 

 

fyhepjp. N.D. Rgrpq;` 
 

 Njrpa tpQ;Qhd kd;w khdpa ,y:  RG/2012/NRB/03 njhlu;fpwJ  &gh. 2,060,063 

 [g;ghdpd; Njrpa fjpupaf;f tpQ;Qhd epWtfk; 2Mk; njhFjp gpwtpid Nuld; czupfis (50 
czupfs;) Nuld; fz;fhzpg;G epfo;r;rpj;jpl;lj;Jf;fhf ed;nfhil mspj;jJ.  

 x];upahtpYs;s ru;tNjr mZr;rf;jp mjpfhurig> gapw;rpiaAk; cs;sf Nuld; mstPl;Lf;fhd 
50 jl czupfisAk; toq;fpaJ.  
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14.  IFS cWg;gpdu;fspd; Ma;T ntspaPLfs;– 2013 

 
1. Akilavasan, J.;  Wijeratne, K.;  Moutinho, H.;   Al-Jassim, M.;   Alamoud, 

A.R.M.;   Rajapakse R.M.G.;  Bandara, J.  Hydrothermally synthesized titania nanotubes as a 
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15. mbg;gilf; fw;iffs; epWtfg; gjtpazp 2013 
 
 
gzpg;ghsu;:  Nguhrpupau; C.B. jprhehaf;f 
nrayhsu;:  fyhepjp P.S.B. te;Juhfy 
 
Ma;Tg; gjtpazp 
 
Ma;T  Nguhrpupau;fs; 
 
  Nguhrpupau;.  J.M.S. gz;lhu 

Nguhrpupau;.  C.B. jprhehaf;f 
Nguhrpupau;.  M.A.K.L. jprhehaf;f 
Nguhrpupau;.  U.L.B. [arpq;`  
Nguhrpupau;.  N.S. Fkhu; 
Nguhrpupau;.  A. ehzaf;fhu 
Nguhrpupau;.  P.R.G. nrdtpuj;d 
 

rpNu\;l  Nkyha;thsu;fs; 
 

fyhepjp. S.P. ngQ;rkpd;  
fyhepjp. M.C.M. ,f;ghy; 
fyhepjp. N.D. Rgrpq;` 
fyhepjp. D.N. kfd-Mur;rp 

 
Nkyha;thsu;fs; 
 

fyhepjp. R. ypadNf 
fyhepjp. R.R. uj;ehaf;f   
fyhepjp. M. tpjhdNf 
fyhepjp. V.Y. itRe;ju 
fyhepjp. H.W.M.A.C. tp[arpq;f 
  

tUif  Ma;T Nguhrpupau;fs;  
 
  Nguhrpupau;. S.A. Fy#upa  
  Nguhrpupau;. M.A. fuPk; 
 
tUif  ,iz Ma;T Nguhrpupau; 
 
  Nguhrpupau;. G.K.R. NrdhjPu 
 
tUif rpNu\;l tpQ;Qhdp 
 
  fyhepjp. W.P.J. bw;w]; 
 
tUif  Nkyha;thsu; 
 
  jpU. J. gj;krpwp 
 
Ma;T cjtpahsu;fs; - juk; I  
 
  fyhepjp. C.I. fpNyud; 
  jpU. J. mfpythrd; 

Ms. H.M. ypadNf 
jpU. A. kQ;[Ptd; 
Ms. M.P. kjdhaf;f  
jpU. W.W.M.A.B. nkjtj;j 
jpU. C.A. njhl;ltj;jNf 
nry;tp R.P. tzpfJq;f 
nry;tp r`kPj; S.S.  
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Ma;T cjtpahsu;fs; - juk; II 

 

gz;lhu H.M.S.K.H.  fjpu;fhkehjd; M.  uh[gf;\ R.T.N. 

rj;Juq;f P.K.D.   nfn`y;gd;dy C.L.  uh[gf;\ R.P.S.K. 

b rpy;th E.H.   fPu;j;jpuj;d T.P.   uzrpq;` U.G.S.L. 

b rpy;th A.G.D.D.  Fkhup J.M.K.W.   re;jkhyp P.M.H. 

Vf;fehaf;f E.M.H.G.S.  Fkhujpyf S.M.P.R.  nrdtpuj;d S.M.M.P.K. 

N`uj; H.M.P.S.   FyJq;f K.M.S.D.B.  R+upahur;rp N.B. 

N`uj; P.H.M.I.D.K.  khahfLt S.S.   thryKdp W.A.D.D. 

N`uj; H.M.L.I.   epky;rpup T.B.   tPuNrfu D.K. 

[auj;d S.L.   gj;kjpyf K.G.E.   tpN[Nrfu S.S.R.M.D.H.R. 

[auj;d I.P.L.   ngNuuh O.S.   tpN[uj;d W.M.K.T. 

[ajpyf H.A.P.P.B.  ngNuuh M.B.U.   tpN[Re;ju D.M. 

fUzhtd;\ I.S.  &grpq;̀  W.N.S.  tpN[Jq;f S.H.D.P. 

 
njhopDl;gg; gjtpazp 
gpujhd njhopDl;g   rpNu\;l gjtpazp njhopDl;g cj;jpNahfj;ju;fs; 
cj;jpNahfj;ju;fs;  mSj;gl;lngd;b D.  fUzhuj;d R.K.C. 
FyJq;f M.N.B.  mj;Jf;Nfhus N.P.  Xghj;j S. 

tPuf;Nfhd; W.M.R.B.  N`uj; H.M.A.B.   gj;jpuz A.K. 

    [aNrfu gz;lh W.  ngNuuh R.S.M. 

    [atPu D.S.   rfyR+upa S.S.K. 

        Jk;Ngy I. 
gzpg;ghsu; mYtyfk; 
 
[Pth f];J}up M.D. gpujhd epiw. cj;jpNahfj;jupd; gpuj;jpNaf nrayhsu; 
nrndtpuj;d O.W.K. RUf;nfOj;jhsu; juk; II 

 

rhuq;fh R.H.G.  cs;sff; fzf;fha;thsu;  E}yfk; 
FzNrd C.O.  Kfhikj;Jt cjtpahsu; juk; III jpyfuj;d T.C.P.K - Jiz E}yfu; 
 
nfhOk;G mYtyfk; 
 
uh[gf;\ M.C.  xUq;fpizg;ghsu; kw;Wk; tpQ;Qhd cj;jpNahfj;ju; 
Fztu;jd A.D.  mYtyfg; gzp cjtpahsu;/rhujp 
 
fzf;fPl;Lg;gpupT 
     nfhs;tdT kw;Wk; Ma;$l  
rkuf;nfhb P.S.S. gpujpf; fzf;fhsu;  fsQ;rpag; gpupT 
tpjhdNf M.P.  fzf;fPl;L cj;jpNahfj;ju; ngNuuh W.D.S.P.   Ma;$l 
ep];]q;f M.K.  rpNu\;l gjtpazp cjtpahsu;    Kfhikahsu;  

- fzf;fu;   yf;\;kp  Fkhup D.M.K. rpNu\;l gjtpazp  
gs;spa FUNf M.P.  rpNu\;l gjtpazp cjtpahsu;     njhopDl;g  

- vOJeu;       cj;jpNahfj;ju; 
fk;yj; T.P.   Kfhik cjtpahsu; juk; III  re;jpufhe;jp G.W.R.P. rpNu\;l gjtpazp 
uj;dhaf;f R.M.V.P.  gjtpazp cjtpahsu;- vOJeu;    cjtp    
Nf\hd; M.K.D.  Kfhik cjtpahsu; juk; III    RUf;nfOj;jhsu; 
Mupauj;d G.  gjtpazp cjtpahsu;- fsQ;rpa fhg;ghsu; 
ngNuuh M.A.P.  mYtyf ,ae;jpuk; ,af;Fgtu;  
 
epu;thfg;gpupT       Nghf;Ftuj;Jg; gpupT 
uh[gf;\ R.D.W.C.  epu;thf cj;jpNahfj;ju;   jahuj;d E.C.B.    Kfhik cjtpahsu;  
n`l;bahur;rp T.P.  rpNu\;l gjtpazp cjtpahsu;           juk; III 

- RUf;nfOj;jhsu;  [atPu A.B.G.W .     rhujp - tpNrl juk; 
tPuR+upa R.P.M.  rpNu\;l gjtpazp cjtpahsu; Nrhkhde;j M.A.G. rhujp - tpNrl juk; 
   - vOJeu;   Mupatd;r K.M.   rhujp - tpNrl juk; 
,yq;fNfhd; C.  gjtpazp cjtpahsu; -  g];ehaf;f G.A.R. rhujp - tpNrl juk; 

- RUf;nfOj;jhsu;  jahrpup M.G.     rhujp - tpNrl juk; 
uzrpq;f C.  gjtpazp cjtpahsu; -  etuj;d Y.G.     rhujp - tpNrl juk; 
Fzjpyf D.G.  gjpTf; fhg;ghsu; juk; I  Fztu;jd R.S.K. .rhujp - juk; I 
[aNrfu D.J.M.W.P. ve;jpup tpNrl juk;   FzNrfu K.G.T.B..rhujp - juk; I 
yhy; M.A.  Ma;$l Copau; tpNrl juk; 
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`g;Gnfhl;Lt R.B. Ma;$l Copau; tpNrl juk; tpQ;Qhdg; gug;Gifg; gpupT 
Fkhu A.V.A.P.  ve;jpup juk; I   fyhepjp jpyfuj;d C.T.K. 
ju;kNrd G.D.  kpd;njhopDl;gtpayhsu;  -  xUq;fpizg;ghsu; 
njhuf;Fk;Gu D.G.K. Nkrd;    rkuf;Nfhd; K.I.K. 
N`uj; gz;lh H.H.M epwk; G+Reu;   -  RUf;nfOj;jhsu; juk; II  

 
 
 
  

 

 

 



(1) nghJthd fzf;fpaw; nfhs;iffs;

1.1

1.2

1.3

1.4

1.5 ntspehl;L ehza khw;wPL

1.6 tup tpjpg;G

(2) nrhj;Jf;fSk; mtw;wpd; ngWkjp kjpg;gplypd; mbg;gilfSk;

2.1 ,Ug;Gfs;

2.2 epiyahd nrhj;Jf;fs;

2.2.1

epjpj; jpul;lhdJ tuyhw;Wf; fpua mbg;gilapy; ml;LW mbg;gilapyhd fzf;fPl;Lf;fhd 
,yq;ifg; nghJj;Jiw fzf;fPl;L epakq;fSf;F mikaj;  jahupf;fg;gl;Ls;sJld; 
,j;jifa fzf;Ffisg; ghjpf;Fk; gztPf;ff; fhuzpfSf;fhd rPuhf;fy;fs; 
Nkw;nfhs;sg;gltpy;iy. Nkhl;lhu; thfd kPs;kjpg;gPL  tpNrl kPs;kjpg;gPl;Lf; FOtpdhy; 
Nkw;nfhs;sg; gl;Ls;sJ.

mJ Nghd;W> Ma;T$lf; fUtpfs;> ,ae;jpuq;fs; kw;Wk; fUtpfs;> Fspu;rhjdg; ngl;bfs;> 
fhw;Wg; gjdhf;fpfs;> njhlu;ghly; rhjdq;fs;> mYtyf fUtpfs;> ehdhtpj fUtpfs;> 
tpisahl;L cgfuzq;fs; vd;gd tpNrlkhf epakdk; nra;ag;gl;l kPs; kjpg;gPl;L FOtpdhy; 
kPs;kjpg;gPl;L nra;ag;gl;lJld; ,jd; gzkjpg;ig cau;j;Jtjw;fhf 2011 Mk; Mz;bd; 
fzf;fpy; vJtpj NtWghLfSk; nra;ag;gltpy;iy.

2011 Mk; Mz;by; kPs; kjpg;gplg;gl;l epiyahd nrhj;jpd; ngWkjpahdJ kPs; ngWkhd 
xJf;fPlhf fhl;lg;gl;Ls;sJld; ,J epWtfj;jpd; epjpaf; fzf;fpdhy; rPuhf;fg;gl;Ls;sJ.

Kd;ida tUl ,yf;fq;fSk; nrhw;nwhlu;fSk; Njitg;gl;l ,lq;fspy;> jw;NghJ 
rku;g;gpg;Gf;Nfw;g kPs xOq;FgLj;jg;gl;Ls;sd.

vy;yh ntspehl;L ehzakhw;Wf; nfhLf;fy; thq;fy;fSk;>  nfhLf;fy; thq;fy; nra;ag;gl;l 
Neuj;jpy; ,Ue;j ehzakhw;W tpfpjg;gb ,yq;if &ghTf;F khw;wg;gl;Ls;sd. tjpahNjhu; 
ntspehl;L ehzaf; fzf;F kPjp Ie;njhifapd; jpfjpapy; eilKiwapypUe;j ehzakhw;W 
tpfpjg;gb  fzf;fplg;gl;Ls;sJ.

mbg;gilf; fw;iffSf;fhd epWtfk;> cs;ehl;L ,iwtupj;jpizf;fs 1979 rl;l ,yf;fk; 28 
(jpUj;jg;gl;l) gFjpfs; 8(a)(xxxix)> 42(ff) Mfpatw;wpd; mbg;gilapy; epWtfkhdJ 
,yq;ifapy; tUkhdtupapypUe;J tpyf;fspf;fg;gl;Ls;sJ.

,Ug;ghdJ tuyhw;Wfpua mbg;gilapy; fzpf;fg;gl;Ls;sJld; vy;yh nfhLg;gdTfSk; Kd; 
te;jJ Kd; nry;yy; mbg;gilapy; fzpf;fg;gl;Ls;sd.  

epiyahd nrhj;Jf;fspd; fpuakhdJ> nfhs;tdT my;yJ fl;Lkhdr; nryTk; VJk; 
jw;nrayhf Vw;gLk; nryTfSk;; $ba njhifahFk;. epiyahd nrhj;Jf;fs; mtw;wpd;  
fpuaj;jpypUe;J 2.2.2 y; Fwpg;gpl;bUg;gjw;F mika fzpf;fg;gl;l ngWkhdj; Nja;Tisf; 
foj;Jg; gjpT nra;ag;gl;Ls;sd.

mbg;gilf; fw;iffSf;fhd epWtfk; – ,yq;if

Kf;fpakhd fzf;fpaw; nfhs;iffs; – 31 brk;gu; 2013 tUl KbT



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

epiyahd nrhj;Jf;fspd; fpuaj;jpd; kPjhd Nja;khd xJf;fPlhdJ> mtw;wpd; 
kjpg;gplg;gl;l gad;jU Mal;fhyj;jpy; fpuaj;ijg; gjptopg;gjw;fhfg; gpd;tUkhW 
fzpf;fg;gl;Ls;sJ.

Nkhl;lhu; thfdq;fs; 20%

E}yf E}y;fs; 33.33%

fl;blk; 10%

Ma;T$l cgfuzk; 10%

tpisahl;L rhjdq;fs; 33.33%

fzdpfs; 25%

jsghlq;fSk; nghUj;Jf;fSk; 10%

njhlu;ghly; 10%

fhw;Wg; gjdhf;fp 10%

Fspu;rhjdg; ngl;bfs; 10%

,ae;jpuq;fSk; fUtpfSk; 10%

mYtyfk; kw;Wk; ehdhtpj nghUl;fs;  

miwf;Fj; Njitahd Jzpfs; 33.33%

gPq;fhd; Nfhg;ig rhkhd;fSk; 33.33%

ghJ}fhg;G cgfuzq;fs;* 10%

mYtyf cgfuzq;fs; 20%

rpy;yiwr; nrhj;Jf;fs; 10%

tpupTgLj;jf;$ba nrhj;Jf;fs; 10%

*ghJfhg;G cgfuzk; – 1999k; tUlj;jpypUe;J Nja;khd tpfpjk; 33.33% 

,ypUe;J 10% Mf khw;wg;gl;Ls;sJ.

ngWkhdj;Nja;T Kiw 2012 k; Mz;L khw;wg;gl;Ls;sJ. Kd;du; nghUl;fis 
mfw;Wk; NghJ KO tUlj;Jf;fhd ngWkhdj;Nja;T jug;gl;lJld; nfhs;tdT 
nra;ag;gl;l nghUSf;Fg; ngWkhdj; Nja;T toq;fg;gltpy;iy. Gjpa Kiw; 
nghUis thq;fpa jpfjpapypUe;J mfw;Wk; tiuapy; MFk;.

ngWkhdj; Nja;T Kiw khw;wj;jpd; gb> &.1>577>004.39 vDk; njhif 2012 k; 
Mz;by; Njwpa gw;whf;Fiwahf  Kd;ida Mz;bd; rPuhf;fj;jpy; fhl;lg;gl;Ls;sJ.

2.2.3 2011 Mz;L brk;gu; 31k; jpfjp epWtfj;jpd; epiyahd nrhj;Jf;fSf;F ,zq;f 
jpuz;l Nja;khdk; rupg;gLj;jg;gl;bUf;fpwJ.

2.3 KjyPL
njhopy; jUeu;> Copau;fs; MfpNahu; IFS Nrkyhg epjpf;F nrYj;jpa njhif 
Njrpa Nrkpg;G tq;fpapy; epiyahd itg;gpy; KjyPL nra;ag;gl;Ls;sJ.

2.4 Efu;Tf; fld; epjpf;F nrYj;jg;gl;l njhif Njrpa Nrkpg;G tq;fpapy; Nrkpg;Gf; 
fzf;fpy; itg;gpy; ,lg;gl;Ls;sJ.

3 fld;fSk; xJf;fq;fSk;

3.1 Ie;njhif jpfjpapd; NghJs;s vy;yh njupe;j nghWg;Gf;fSk; xJf;fq;fSk; 
fzf;fpy; fhl;lg;gl;Ls;sd.



3.2 ,isg;ghw;W cgfhu gzk;

cgfhug;gzr; rl;lk; 1983 ,yf;fk; 12d; gb 5 my;yJ mjw;F Nkw;gl;l tUlq;fs; 
njhlu;e;J ,e;j epWtfj;jpy; Nritapy; ,Ue;j Copau;fSf;F ,isg;ghw;W cgfhu 
gzk; nrYj;Jtjw;F ,e;j fzf;fpy; xJf;fPL nra;ag;gl;Ls;sJ. ,J Ie;njhifapy; 
gpw;Nghlg;gl;l nghWg;Gfspy; Nru;j;Jf; fhz;gpf;fg;gl;Ls;sJ.

3.3 epWtdj;jpd; (IFS)  Nrkyhg epjp

31 brk;gu; 2013y; Copau;fsJ epjpahdJ Ie;njhifapy; Fwpg;gpl;l epjpahff; 
fhl;lg;gl;Ls;sJ.

4 tUkhdg; ngWiffs; 

4.1 murhq;f khdpak;
kPsha;Tf;F cl;gLk; tUlj;jpy; kPs;tU nrytpdq;fSf;nfdg; ngwg;gl;l murhq;f 
khdpa nfhLg;gdTfs; mt;tUlj;jpd; tuT nryTf; fzf;fpy; fhl;lg;gl;Ls;sd. 
Kd;ida tUlq;fspypUe;J jpuz;L te;j nkhj;j tUkhdk; kw;Wk; %yjd epjp 
Mfpad Ie;njhifapy; epWtd epjpajjpd;; fPo; fhl;lg;gl;Ls;sJ.

4.2 ntspehl;L kw;Wk; Vida khdpaq;fs;

elg;G tUlj;jpy; fpilf;fg;ngw;w midj;J ntspehl;L kw;Wk; Vida gz 
khdpaq;fs; 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;fPfupg;gg;gl;l epjpf; 
$w;Wfspd;gbNa mq;F fhl;lg;gl;Ls;sJ. elg;G tUlj;jpy; nryT nra;ag;glhj 
khdpaj; njhifia tpNrl epjpAk; khdpaKk; vDk; jiyg;gpd; fPo; Ie;njhifapy; 
fhl;lg;gl;Ls;sJ.

4.3 Muha;r;rpfSf;fhd khdpa epjp

nryT nra;ag;glhj tpNrl khdpa kPjpfs;>  Ie;njhifapy;; tpNrl epjp vDk; 
jiyg;gpd; fPo; Muha;r;rp khdpa epjp vdf; fhl;lg;gl;Ls;sd.

.............................................................................
         gpujpf; fzf;fhsu;
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,y. &. ,y. &.

nrhj ;Jf ;fs; Fwpg;G 2013 2012

elg;Gr; nrhj ;Jf ;fs;

fhRk; tq;fp kPjpfSk; 1 48,504,610.47     31,906,821        

itg;Gfs;> Kw;nfhLg;gdT> Kw;gzk; 2 8,245,472.23       37,533,013        

epiyahd nrhj;Jf;fspd; mfw;wy; 24,915,351.37     26,624,391        

gz;bif Kw;gz epjpa KjyPL 255,000.00          250,000             

Efu;Tf; fld; epjpa KjyPL 192,962.16          151,775             

epiyahd nrhj;Jf;fSf;F ngwNtz;ba tl;b 4,452,481.52       2,767,317          

gjtpazp Efu;Tf; fld; 3 3,948,038.00       3,817,263          

fld;gl;Nlhu; kw;Wk; Vida ngWiffs; 4 186,926.39 237,671             

,Ug;Gf;fs; 5 2,042,252.86       2,491,185          

92,743,095.00     105,779,436       

elg;gy;yhj nrhj ;Jf ;fs;

njhlUk; Ntiy (Gjpa fl;blk;) 62,920,000.00     -                    

Nrkyhg epjpa KjyPL 6 40,150,001.93     36,810,789        

gapw;rp nraw;jpwd; 823,697.40          815,697             

Mjdk;> nghwp kw;Wk; cgfuzq;fs; 7 255,539,911.44   213,685,672       

tiuglkhf;fy; mwpf;if 1,097,477.65       -                    

epyj;jpd; khjupAU 37,500.00            37,500               

360,568,588.42   251,349,658       

nkhj ;j nrhj ;Jf ;fs; 453,311,683.42   357,129,094       

nghWg;Gf ;fs;

elg;Gg; nghWg;Gf ;fs;

nrYj;j Ntz;ba fzf;Ffs; 8 1,386,950.46       473,705             

ml;LW nrytpdk; 9 1,907,445.69       1,487,510          

3,294,396.15       1,961,215          

elg;gy;yhj nghWg;Gf ;fs;

Fwpj;Jiwf;fg;gl;l epjpak; kw;Wk; khdpak; 10 69,261,002.20     56,995,918        

gpw;Nghlg;gl;l nghWg;Gf;fs; 11 15,640,908.99     14,141,405        

84,901,911.19     71,137,323        

nkhj ;jg; nghWg;Gf ;fs; 88,196,307.34     73,098,538        

Njwpa nrhj ;Jf ;fs; 365,115,376.08   291,304,612       

Njwpa nrhj ;Jf ;fs; / chpik %yjdk;

%yjd epjpak; - nrytplg;gl;lJ 262,427,055.62   212,961,539       

             - nrytplg;glhjJ 13,594,361.75     6,454,323          

rdhjpgjp epjpak; nrytplg;gl;lJ 7,078,501.15       7,078,501          

nrhj;J kPs; kjpg;gPl;L xJf;fPL 122,463,619.32   122,463,619       

epWtf epjpak; (40,448,161.76)    (64,927,426)       

nkhj ;j Njwpa nrhj ;Jf ;fs;/ chpik %yjdk; 365,115,376.08   284,030,556       

………………… ……………… …..……………

gzpg;ghsu; nrayhsu;            gpujpf; fzf;fhsu;

12

,yq;if 

mbg;gilf; fw;iffs; epWtfk;

 31.12.2013 ,y; cs;sthwhd Ie;njhif
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Fwpg;G ,y. &. 2013 ,y. &. 2012

njhopw ;ghl;L tUkhdk;  

kPs;tU khdpak;  117,068,000.00   104,000,000      

Vida tUkhdk; 13 10,821,016.46     17,987,090        

127,889,016.46   121,987,090      

nrytpdk ;

jdp egu; Ntjdq;fs; 14 79,703,841.32     70,193,328        

gpuahzk; 15 777,472.40          514,430             

tpepNahfk; kw;Wk; Efu; nghUs; 16 9,792,683.62       9,206,321          

NgZif 17 2,927,575.19       3,328,066          

xg;ge;j Nritfs; 18 14,366,457.87     13,572,683        

ngWkhdj; Nja;T 27,759,753.84     26,784,232        

Vida nrytpdk; 19 16,758,979.03     22,234,468        

nkhj;jj ; njhopw ;ghl;L nrytpdk ; 152,086,763.27   145,833,528      

nraw;ghl;L eltbf;iffshy; Vw;gLk; gw;whf;Fiw (24,197,746.81)    (23,846,438.00)  

epjpr; nrytpdk ;

epiyahd nrhj;Jf;fspd; ifg;nghWg;G ePf;fy; 

el;lk; (1,570,623.42)      (147,086.00)       

Kd;ida tUlr; rPuhf;fy; 20 (2,396,227.21)      (56,517.00)        

Mz;Lf ;fhd epfu gw;whf ;Fiw (28,164,597.44)    (24,050,041)       

mbg;gilf; fw;iffs; epWtfk;

31.12.2013 ,y; Kbtile;j Mz;Lf;fhd epjpr ; nrayhw;Wiff; $w;W

,yq;if 
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%yjdg; rdhjpgjp k Ps;kjpg;gPl;L epWtf nkhj;j Njwpa

gq;fspg;G epjpak ; k pif epjpak ; nrhj ;J/cupik

2013 rdtup 1,y; cs;sthwhd kpFjp 219,415,862.37   7,078,501.15   122,463,619.32   (64,927,426.22)   284,030,556.62      

khdpaq;fspy; ,Ue;J nfhs;tdT nra;ag;gl;l epiyahd 

nrhj;Jf;fs; -                  -                -                   2,558,294.68      2,558,294.68         

epWtd epjpaj;jpw;F Nru;f;fg;gl;lit -                  -                -                   50,085,567.22    50,085,567.22       

,aq;F nraw;ghLfshy; Vw;gLk; gw;whf;Fiw -                  -                -                   (24,197,746.81)   (24,197,746.81)      

-                     

epiyahd nrhj;Jf;fspd; ifg;nghWg;G ePf;fy; el;lk; -                  -                -                   (1,570,623.42)     (1,570,623.42)        

Kd;ida tUlr; rPuhf;fy; -                  -                -                   (2,396,227.21)     (2,396,227.21)        

muR kw;Wk; Vida %yq;fspypUe;J ngw;Wf;nfhs;sg;gl;l 

%yjd epjpak; 56,605,555.00    -                -                   -                  56,605,555.00       

fl;Lg;gLj;Jk; epWtdj;jpd; cupikahsu;fSf;F cupj;jhdit

mbg;gil fw;iffs; epWtfk;

,yq;if 
31.12 .2013 ,y; KbTw;w tUl ,Wjpf ;fhd Njwpa nrhj;J /chpik %yjdj;jpy; khw;wq;fs;
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,y.&. 2013 ,y.&. 2012

nraw;ghl;L eltbf;iffspd; fhRg;gha;r;ry; 

rhjhuz eltbf;iffSf;fhd gw;whf;Fiw (28,164,597) (24,050,041)  

$l;Lf/fopf;f: epjpaj;jpw;fhd Njwpa rPuhf;fk; 50,085,567  14,816,137   

21,920,970  (9,233,903)   

fhRg; ngau;r;rpf ;F cl;glhjit

ngWkhdj; Nja;T 27,759,754  26,784,232   

gzpf;nfhil Vw;ghL 2,085,929    1,016,588     

nraw;jpl;lq;fspd; %yjd nrytpdj;jpd; rPuhf;fk; 2,558,295    1,245,227     

ngWkhdj;Nja;T xJf;fPl;L rPuhf;fk; 1,574,968    (3,268,811)   

epiyahd nrhj;J tpw;gidapy; (mjpfupg;G) / FiwT 1,709,040     (26,624,391)  

gjtpazp Efu;Tf; fldpy; (mjpfupg;G)/FiwT (130,775)      (169,522)      

,Ug;gpy; (mjpfupg;G) / FiwT 448,932       688,656        

fld;gl;Nlhu; kw;Wk; Vida ngWiffspy; 

(mjpfupg;G)/FiwT 50,745         (111,458)      

njhlUk; Ntiy (Gjpa fl;blk;) (mjpfupg;G)/FiwT (62,920,000) 

gz;bif Kw;gz KjyPl;L epjpaj;jpd; (mjpfupg;G)/FiwT (5,000)         (3,000)          

Efu;Tf; fld; KjyPl;L epjpaj;jpd; (mjpfupg;G)/FiwT (41,187)       

epiyahd nrhj;Jf;fs; kPjhd tl;bg; ngWiffspy; 

(mjpfupg;G)/FiwT (1,685,165)   (841,443)      

itg;Gf;fs;> Kw;gzf;nfhLg;gdTfspy; (mjpfupg;G)/FiwT 29,287,541  (26,944,809)  

epiyahd nrhj;J tpw;gid

gz;bif Kw;gzq;fSf;F ifapy; cs;s fhR

ngwg;glNtz;ba fzf;Ffspy; mjpfupg;G/(FiwT) 913,245       (955,928)      

epYit nrytpdq;fspy; mjpfupg;G/(FiwT) 419,936       (123,412)      

gzpf;nfhil  nfhLg;gdT (586,425)      (1,434,873)   

epiyahd nrhj;J rPuhf;fk; (1,709,040)   

epiyahd nrhj;J tpw;gidapy; el;lk; 1,570,623    1,301,416    147,086        

 

njhopw ;ghl;L nraw;ghLfspy; Njwpa fhRg;gha;r;ry; 23,222,386  (39,829,762)  

KjyPl;Lr; nraw;ghLfspy; fhRg;gha;r;ry;   

epiyahd  nrhj;Jf; nfhs;tdT (71,188,961) (26,199,678)  

gapw;rp kw;Wk; nraw;jpwd; (8,000)         (46,500)        

tiuglkhf;fy; mwpf;if (1,097,478)   1,366,835     

epiyahd nrhj;J rPuhf;fk; 14,693,202   

KjyPLfs; - Nrkyhg epjpak; (3,339,213)   (4,983,714)   

         - Efu;Tf; fld; epjpak; 6,884           

khdpa kpif nrytpdk; gjptspg;G
  (75,633,652)  

KjyPl;Lr; nraw;ghLfspy; Njwpa fhRg;gha;r;ry; (52,411,266) (54,992,732)  

mbg;gilf; fw;iffs; epWtfk;

31.12.2013 ,y; KbTw;w tUlj;jpw;fhd fhRg;gha ;r ;ry; $w;W

,yq;if
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epjp nraw;ghLfspy; fhRg;gha;r;ry;

muR %yjd gq;fspg;G 56,605,555  54,518,000   

Fwpj;Jiuf;fg;gl;l epjpak; kw;Wk; khdpak; 12,265,084  225,182        

khdpa kpif nrytpdk; kPsspg;G -               

epiyahd nrhj;J tpw;gid tUk;gb 138,416       69,009,055  5,100           

fhRk; fhRf;F rkkhdtw;wpy; Njwpa mjpfupg;G/(FiwT) 16,597,789  (244,451)      

tUlj;njhlf;fj;jpy; fhRk; fhRf;F rkkhditAk; 31,906,821  32,151,271   

tUl ,Wjpapy; fhRk ; fhRf ;F rkkhditAk; 48,504,610  31,906,821    
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Fwpg;G 1

 

fhRk ; tq;f p k PjpfSk;

,y. & ,y. &

2013 2012

Njrpa Nrkpg;G tq;fp fz;b - C.Nr.ep. f/F 9,416,248.22    3,067,994       

f/F ,yf;fk; 1-0015-01-02989

Njrpa Nrkpg;G tq;fp> fz;b- Muha;r;rp epjpak; 60,724.39         57,770            

f/F ,yf;fk; 1-0015-01-03152

Njrpa Nrkpg;G tq;fp> fz;b- Efu;T 192,962.16 151,775          

fld; epjpa f/F ,yf;fk; 1-0015-109-1808

,yq;if tq;fp fz;b f/F ,yf;fk; RFC/162747 5,773,438.50    5,387,729       

,yq;if tq;fp fz;b f/F ,yf;fk; 32794 2,414,937.85    2,174,130       

,yq;if tq;fp fz;b f/F ,yf;fk; 32795 16,627,197.39   14,106,685     

,yq;if tq;fp fz;b f/F ,yf;fk 32779 14,019,101.96   6,960,738       

48,504,610.47   31,906,821     

Fwpg;G 2

itg;GfSk; Kw;gzf;nfhLg;gdTfSk;

kPsspf;fj;jf;f itg;G (Fwpg;G 2m) 417,100.00       414,100          

Kw;nfhLg;gdTfs; cs;Shu; (Fwpg;G 2M) 959,912.72       856,420          

Kw;nfhLg;gdTfSk; Kd;gzKk;; - ntspA+u; (Fwpg;G 2,) 2,948,841.49    447,734          

Kw;nfhLg;gdTfSk; Kd;gzKk; (ehzaf;fbjk); (Fwpg;G 2<) 1,998,158.00    -                 

Gj;jf mLf;fpw;fhd Kd;gzk; - ,aw;if cw;gj;jpfs; -                   5,490              

jhq;fpf;fhd Kd;gzk; - fl;likg;Gg; Gtpr;rupjtpay; 4,960.00           4,960              

fl;blj; jpizf;fsg; gzpg;ghsupd; Kd;gzk; 1,782,831.13    1,782,831       

fl;blj; jpizf;fsg; gzpg;ghsupd; Kd;gzk; -                   32,920,000     

ePupay; cau;j;jpf;fhd Kd;gzk; 4,000.00           4,000              

tiuglkhf;fy; njhlu;gpy; Kw;gzk; -                   1,097,478       

eyd;Gupr; rq;fj;jpd; gq;fspg;G 129,668.89       -                 

8,245,472.23    37,533,013     

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg;G 2m

kPsspf ;fj ;jf ;f itg;Gfs;

,y & ,y &

2013 2012

,yq;if kpd;rhu rig 275,000.00       275,000       

rpwP yq;fh nuypnfhk; 5,000.00          5,000           

fz;b khefu rig 20,000.00        20,000         

tiu. rpNyhd; xf;rp[d; epWtdk; 32,100.00        32,100         

tiu. nfhOk;G Nf]; fk;gdp 2,000.00          2,000           

yq;fh ,iza Nritfs; 1,000.00          1,000           

fz;b> lau; GJg;gpg;G epWtdk; 50,000.00        50,000         

tiu. D.A. Vg;gh kw;Wk; Gj;jpuu;fs; epWtfk; 3,750.00          3,750           

C.I.S.I.L 15,000.00        15,000         

tiu. ,yq;if nry; thA fk;gdp. 3,750.00          3,750           

tiu. vk;.b.vd;. tiyaikg;G 2,500.00          2,500           

lanyhf; njhiy njhlu;ghly; nghjp. 4,000.00          4,000           

mnkupf;fd; gpupkpak; ePu; Kiwikfs; 3,000.00          -              

417,100.00       414,100       

Fwpg;G 2M

Kw;gzq;fs; – cs;Shu;

,y. & ,y. &

2013 2012

mnkupf;f ,urhad rq;fk; 97,276.67        141,893       

mnkupf;f ngsjpf rq;fk; 25,406.67        23,867         

mnkupf;f Ez;Zapupay; rq;fk; -                  50,485         

mnkupf;f mit 15,071.62        21,123         

mnkupf;f GuhjdnghUs; rq;fk; -                  12,532         

tpyq;Ffs; elj;ij rq;fk; -                  7,125           

kz; tpQ;Qhdpfspd; gpupj;jhdpa rq;fk; -                  10,886         

gpujhd jghyjpgu; fz;b 2,500.00          2,500           

ghJfhg;G tup - gzpg;ghsu; ehafk; Rq;fk; 250,182.46       -              

,e;jpa tpQ;Qhd fy;tpf; fofk; -                  17,000         

gjtpazp fhg;GWjp 427,108.88       400,000       

tiu. nkl;Nuhnghypld;; mYtyfk (jdp) epWtfk; -                  12,880         

tiu. nkf;kpyd; rg;];fpupg;rd; 9,255.14          29,721         

Njrpa Gtprupjtpay; rq;fk; 7,881.50          7,796           

epA+ rad;up];l; 20,190.67        14,471         

Nghl;yd;l; thbf;ifahsu; Nritfs; -                  6,732           

v];.gp. fg;gy; Nrit 47,679.79        3,190           

rad;bgpf; mnkupf;fh -                  6,341           

tiu. N[hd; fPy;]; mYtfj; jd;dpaf;fthf;fk; 43,958.32        22,333         

xf;];Nghl; rQ;rpif -                  9,224           

mnkupf;f kz; tpQ;Qhd rq;fk; -                  29,244         

mur gpuRupg;G gzpaf mj;jpal;rfu; -                  13,500         

,yq;iff; fhg;GWjp -                  10,517         

capupay; NgZiff;fhd rq;fk; -                  3,060           

murhq;fj; jfty; gzpg;ghsu; ehafk; 448.00             -              

kf;fs; tq;fp/ nghUshjhu kPsha;T 135.00             -              

,e;Njh-,;yq;if khdpaj;Jf;fhd ehl;nfhLg;gdT 12,593.00        -              

tp[a Gjpdg;gj;jpupiffs; 225.00             -              

959,912.72       856,420       

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd 

Fwpg;Gfs;
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Fwpg;G 2,

Kw;gzq;fs; (ntspA+u; nfhs;tdT)

,y. & ,y. &

 2013 2012

v.n[. Nfhg; kw;Wk; Gj;jpuu;fs; (tiu.) 590,603.36       -         

mk\hk; capu; tpQ;Qhdk; (tiu.) 1,546.27           1,546      

ngr;rpkd; fypNghdpah 11,873.65         11,874    

gNahkw;wu; (tiu.) 28,868.75         -         

fhNlhiyw; (tiu.) 569,541.30       -         

Nfhy; GNuhku; (ru;tNjr) 73,447.88         -         

vy;nrtpau; rad;]; 61,008.50         61,008    

gp\u; rad;upgpf; (UK) 425,015.28       -         

nghnu];up rg;isau;]; 104,034.36       -         

GY}f;fh nfkpf;fy; 34,771.47         34,771    

n[nduy; n`y;j; nfahu;> (capupay; tpQ;Qhdk;) -                   138,872  

N[hd; kl;b nfkpf;fy;]; ,e;jpah (gpiwtw;) ypkpw;wl;. 157,150.24       -         

FShtu; mf;fnlkpf; 47,733.25         47,733    

nkNkl; GMBH 198,154.41       -         

vk;.N[. gl;nlrd; (rad;upgpf;) tiu. 20,447.53         20,448    

rpf;kh my;l;upr; 32,616.72         32,617    

\pkhl;R (Mrpah gRgpf;) -                   86,838    

U.S. ];gPf;fu; 13,159.78         -         

ntd; ,e;jpah ,wf;Fkjp> Vw;Wkjp 1,167.50           1,167      

tP.lgps;A+.Mu;. ,d;ue\dy; tiu. 567,974.04       1,133      

tfdpQ;rd; tptrhag; gy;fiyf; fofk;> neju;yhe;J 9,727.20           9,727      

2,948,841.49    447,734  

31.12.2013; ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd 

Fwpg;Gfs;
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Fwpg;G 2<

Kw;nfhLg;gdTfSk; Kd;gzq;fSk; (ehzaf;fbjk ;) 

,y.&. 2013 ,y.&. 2012

LC NO-KN/SIL/011/384 1,998,158.00   -              

1,998,158.00   -              

Fwpg;G 3

gjtpazp Efu;Tf ;fld; ,y.&. 2013 ,y.&. 2012

vk;.b. [Pth f];J}up 136,635.00      176,655       

b.[p. Fzjpyf 159,125.00      16,620         

b.[p.nf. njhuFk;Gu -                  16,540         

[p. Mupaul;d 93,280.00        133,300       

v.tp.v.gp. Fkhu 61,670.00        93,950         

Mu;.gp. `g;Gnfhl;Lt 70,675.00        107,575       

[p.lgps;A.Mu;.gp. re;jpu fhe;jp 119,960.00      159,980       

Mu;.vk;.tp.gp. ul;dhaf;f 116,675.00      183,335       

b.rp.gp. jpyful;d -                  6,120           

vk;.v.gp. ngNuuh 66,785.00        105,005       

vk;.gp.gp. FUNf 103,285.00      143,305       

vk;.V. yhy; 169,953.00      3,960           

Mu;.v];.vk;. ngNuuh -                  7,350           

[p.b. ju;kNrd 175,910.00      13,440         

b. mYj;glngz;b 126,630.00      166,650       

vd;.gp. mj;Jnfhus 86,990.00        110,198       

v.nf. gjpud 106,620.00      146,640       

b.n[.vk;.lgps;A.gp. [a Nrfu 73,270.00        113,290       

I. Jk;Ngy -                  133,300       

Mu;.gp. tPuNfhd; 94,455.00        161,115       

Mu;.nf.rp.fUzhul;d 93,280.00        133,300       

b.vk;.nf. yf;\;kp Fkhup -                  14,410         

v];. Xghj 200,000.00      47,650         

lgps;A.[p. [aNrfu gz;lh 129,965.00      169,985       

nf.vk;. Mupatd;r 63,650.00        89,150         

nk.v.[p. Nrhkhde;j 50,540.00        75,860         

vr;.lgps;A.vk;.Mu;.gp.vk;. tPu#upa 156,645.00      196,665       

vk;.vd;.gp. FyJq;f 109,955.00      149,975       

vr;.lgps;A.b.v];.gp. ngNuuh 60,500.00        126,500       

nf.[p.G.gp. FzNrfu 196,665.00      23,210         

Mu;.v];.nf. Fztu;jd 78,125.00        115,625       

gp.v];.v];. rkuf;nfhb 143,305.00      183,325       

rp. ,yq;fNfhd; 159,980.00      200,000       

b.v];. [atPu 139,970.00      179,990       

vr;.vk;.ng.gp. N`uj; 73,270.00        113,290       

v].v];.Nf. rfyR+upa 176,655.00      -              

V.b. Fztu;jd 189,995.00      -              

[p.Mu;.V. g];ehaf;f 163,620.00      -              

3,948,038.00   3,817,263    

31.12.2013; ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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fld;gl;Nlhu; kw;Wk ; Vida ngWiffs;

,y & ,y &
2013 2012

gjtpazp fld;gl;Nlhu; – gz;bif Kw;gzk; (Fwpg;G 4m) 45,000.00     51,500       

Kw;gzq;fs; kw;Wk; Vida ngwiffs; (Fwpg;G 4M) 141,926.39   186,171      
186,926.39   237,671      

Fwpg;G 4m
-               

gjtpazp fld;gl;Nlhu; – gz;bif Kw;gzk;

V.b. Fztu;jd -               1,000         

V.Nf. gj;jpud 1,000.00      1,000         

V.tp.V.gP. Fkhu 1,000.00      1,000         

vk;.gp.A. ngNuuh -               1,000         

rp. ,yq;fNfhd; 1,000.00      1,000         

b. mYgj;glngd;b 1,000.00      1,000         

b.[p. Fzjpyf 1,000.00      1,000         

b.v];. [atPu 1,000.00      1,000         

[p.V.Mu;. g];ehaf;f 1,000.00      1,000         

[p.b. ju;kNrd 1,000.00      1,000         

b.N[.vk;.lgps;A+.gP. [aNrfu 1,000.00      1,000         

<.rP.gp. jahuj;d -               1,000         

[p.lgps;A+. Mu;. rejp;ufhe;jp 1,000.00      1,000         

vr;.vr;.N`uj; gz;lh -               1,000         

vr;.vk;.V.gp. N`uj; 1,000.00      1,000         

vr;.lgps;A+.Mu;.gp.vk;. tPuR+upa 1,000.00      1,000         

I. Jk;ngy 1,000.00      1,000         

I.gP.vy;. [auj;d -               1,000         

Nf.[p.b.gp. FzNrfu 1,000.00      1,000         

Nf.I.Nf. rkuNfhd; 1,000.00      1,000         

yf;\;kp Fkhup 1,000.00      1,000         

vk;.V.[p. Nrhkhde;j 1,000.00      1,000         

vk;.Nf. ep]]q;f 1,000.00      1,000         

vk;.V. yhy; 1,000.00      1,000         

vk;.V.gP. ngNuuh 1,000.00      1,000         

vk;.b. [Pth f];J}up 1,000.00      1,000         

vk;.[p. jahrpwp 1,000.00      1,000         

vk;.gP. gsspaFUNf 1,000.00      1,000         

vk;.[p.Nf. kPf`FGw -               1,500         

vk;.Nf.b. Nf\hd; 1,000.00      1,000         

vk;.gP. tpjhdNf -               1,000         

vd;.gP. mj;JNfhus 1,000           1,000         

X.lgps;A+.Nf. nrndtpuj;d 1,000.00      1,000         

gP.v];.v];. rkuf;nfhb 1,000.00      1,000         

Mu;. `g;Gnfhl;Lt 1,000.00      1,000         

Mu;.Nf.rP. fUzhuj;d 1,000.00      1,000         

Mu;.v];.Nf. Fztu;jd 1,000.00      1,000         

31.12.2013; ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg;G 4M

Kd;gzq;fs; kw;Wk ; Vida ngWiffs; 

,y & ,y &

2013 2012

P.K.D. rJuq;f  18,000.00        2,000              

K.I.K.rkuNfhd;  - 20,000            

rpy;ntu;];Nlhd; tiu. 47,500.00        -

Stamp Imp rest 6,500.00         6,500              

T.H.N.G. mkutPu - 1,105              

I.F.S. E.P.F.1% 55,398.43        27,157            

I. Jk;Ngy - 14,979            

E. jahul;d - 4,590              

jq;Fkplk; 7,500.00         -

N.S.F. - 25,837            

tpQ;Qhd njhopEl;g mikr;R 7,027.96         84,003            

141,926.39      186,171          

Fwpg;G 5

,Ug;Gf ;fs;

,uhrhadq;fs;> fz;zhb kw;Wk; Ma;T$lg; ghz;lq;fs; 1,373,078.08   1,629,040       

fhfpjhjpfSk; rpy;yiwf; fsQ;rpaKk; 263,561.45      310,147          

gpuRuq;fs; 154,117.20      262,807          

xg;gil ruf;F – gpuRupg;Gf;fs; 17,405.84        17,406            

fl;blg;NgZif 234,090.29      271,785          

2,042,252.86   2,491,185       

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd 

Fwpg;Gfs;
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Fwpg;G 6

Nrkyhg epjpa KjyPL

rhd;wpjo ; ,yf;fk ; ,y. & ,y. &

2013 2012

1 200-15-03-0479-4 3,911,242.60     3,603,172    

2 200-15-03-0478-6 3,911,242.60     3,603,172    

3 200-15-03-0477-8 3,911,242.60     3,603,172    

4 200-15-03-0480-8 3,911,242.60     3,603,171    

5 200-15-03-13793 2,385,524.00     2,153,000    

6 200-15-03-0494-8 3,813,457.52     3,527,712    

7 200-15-02-9758-5 2,487,462.66     2,291,536    

8 2-0015-14-16561 1,870,987.45     1,723,618    

9 2-0015-14-16545 1,870,987.45     1,723,618    

10 2-0015-14-16570 1,870,987.45     1,723,618    

11 2-0015-03-13718 3,564,225.00     3,255,000    

12 2-0015-03-17179 3,386,400.00     3,000,000    

1134 2-0015-03-14510 3,255,000.00     3,000,000    

40,150,001.93   36,810,789  

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd 

Fwpg;Gfs;
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Fwpg;G 7

epiyahd nrhj ;Jf ;fs;  

fpuak ;

,y.&.

 epyk; 28,622,151.00    -                   -                  28,622,151.00    

 fl;blk; 29,728,586.91    -                   29,728,586.91    

 Ma;T$l cgfuzk;                                  159,862,672.57   59,164,532.06   -                  219,027,204.63   

 ,ae;jpq;fSk;; 754,039.28         10,955.00         -                  764,994.28         

 fUtpfSk; -                     

 Nkhl;lhu; thfdk;                                      20,268,108.55    306,155.00       -                  20,574,263.55    

 E}yf E}y;fs; 12,177,572.15    545,055.86       -                  12,722,628.01    

 Fspu;rhjdg;ngl;b 1,145,555.38      536,925.00       -                  1,682,480.38      

 Fspu; fhw;W}l;b                                  4,569,716.61      226,891.19       -                  4,796,607.80      

 njhlu;ghly; fUtpfs; 843,995.42         27,190.00         -                  871,185.42         

 fzdpfSk; mr;Rg;nghwpfSk;                                    16,205,410.47    1,559,295.00    -                  17,764,705.47    
 jsghlKk; nghUj;Jf;fSk; 3,132,442.24      176,044.50       -                  3,308,486.74      

 tpisahl;L cgfuzq;fs; 13,480.00           -                   -                  13,480.00           
 mYtyf kw;Wk; 10,307,951.90    8,635,917.16    -                  18,943,869.06    

 ehdhtpj cgfuzq;fs;

 ngWkhdj;Nja;T 287,631,682.48       71,188,960.77      -                   358,820,643.25       

tUlj;jpw ;fhd
rPuhf ;fk ;/ 

tpw ;gid
 fl;blk; 18,805,435.82    1,206,235.23    20,011,671.05    

 Ma;T$l cgfuzk;                                  28,849,396.31    17,205,150.90   907,548.80      46,962,096.01    

 ,ae;jpq;fSk;; 185,683.93         77,153.07         307.44             263,144.44         

 fUtpfSk; -                     

 Nkhl;lhu; thfdk;                                      5,238,754.75      1,289,952.94    17,857.36        6,546,565.05      

 E}yf Gj;jfk; 10,622,574.62    934,633.70       175,182.03      11,732,390.35    

 Fspu;rhjdg;ngl;b 171,822.04         151,185.92       8,166.98          331,174.94         

 Fspu; fhw;W}l;b                                  905,161.36         475,382.71       7,622.94          1,388,167.01      

 njhlu;ghly; fUtpfs; 49,920.46           92,788.89         41,104.42        183,813.77         

 fzdpfs;> mr;Rg;nghwpfs;                                    6,121,091.35      3,929,393.49    372,852.78      10,423,337.62    

 jsghlk;> nghUj;Jf;fs;; 366,967.74         324,440.39       2,633.18          694,041.31         

 tpisahl;L cgfuzq;fs; 12,260.00           610.00              -                  12,870.00           

 mYtyf kw;Wk; 2,616,941.90      2,072,826.60    41,691.76        4,731,460.26      

 ehdhtpj cgfuzq;fs;

73,946,010.28    27,759,753.84   1,574,967.69   103,280,731.81   

Fiwj;njOjg;gl;l 

ngWkhdk ; 213,685,672.20   255,539,911.44   

2013 .12 .31,y; 

cs;sthwhd

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;

tptuzk;

fl;lzk;

tptuzk;

01 .01 .2013 

cs;sthwhd 

nkhj ;jk ;

 Nru;g;Gf ;fs;
rPuhf ;fk ;/ 

tpw ;gid

01.01 .2013 

cs;sthwhd 

nkhj ;jk ;

2013 .12 .31 ,y; 

cs;sthwhd 

nkhj ;jk ;
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Fwpg;G 8

nrYj;jg;gl Ntz;ba fzf;Ffs;

,y. & ,y. &

2013 2012

fld;nfhLj;Njhu; - tpepNahfk; kw;Wk; Nritfs; (Fwpg;G 8m) 1,253,975.74   275,975      

Vida fld; gl;Nlhu; kw;Wk; nfhLg;gdTfs; (Fwpg;G 8M) 132,974.72      197,730      

1,386,950.46   473,705      

Fwpg;G 8m

fld; nfhLj;Njhu; - tpepNahfk ; kw;Wk ; Nritfs;

fyhepjp Mu;. ul;dhaf;f 11,519.10        -             

fz;b lau; GJg;gpg;G epWtdk; 75,552.40        81,517       

nghJ cs;sehl;L ,iwtup Mizahu; Kj;jpiu -                  10,070       

nghJ cs;sehl;L ,iwtup Mizahu; Kj;jpiu -                  15,025       

b.fhkpdp. 58,500.00        36,100       

jpU.Efypaj;j -                  49,900       

b.gp.epkyrpup -                  1,000         

tw[p vk;.nf.vk;.`rd; kw;Wk; Gj;jpuu;fs; 4,930.00         -             

n`k;rd;];  ,d;le\dy (jdp.) tiu. 95,737.60        -             

rpypd;nlf; -                  24,000       

tiu. Xfhdpf; bNubq; epWtdk; 42,884.80        -             

vf;Nrhl];  yhg;nlf; (jdp.) tiu. -                  3,920         

nrd;uy; V[d;rP] (jdp.) tiu. -                  9,856         

W.G.  [aNrfu 3,491.30         -             

R.D.W.C. uh[gf;\ 230.00            -             

R.G.K. Fkhu 5,000.00         -             

Dr. M.  tpjhdNf 3,735.00         -             

Dr. ngQ;rkpd; 800.00            -             

K.I.K.  rkuNfhd; 920.00            -             

ehky;  mj;JNfhus 2,340.00         -             

D.G. Fzjpyf 545.00            -             

S.B. ruf;F mQ;ry; 40,582.00        -             

R.K.C.fUzhuj;d 1,582.25         -             

C.A.  njhl;ltj;jNf 26,982.90        -             

Prof. L.  jprhehaf;f 19,347.00        -             

S.L. [auj;d 19,347.00        -             

O.S. ngNuuh 38,827.48        -             

Dr. R. ypadNf 41,172.52        -             

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg;G 09 

ml;LW nrytpdq;fs;

 ,y. & ,y. &

2013 2012

gpuahzk; kw;Wk; czT 5,400.00                 800                           

mur fzf;fha;T fl;lzk; 302,592.00              490,000                     

jw;fhypf gjtpazp cjtpj;njhif - IFS 85,930.00               52,335                       

jw;fhypf gjtpazp cjtpj;njhif - khdpak; 374,045.47              -                            

njhlu;ghly; 46,270.90               46,235                       

Nkyjpf Neuk; - IFS 90,477.61               63,809                       

Nkyjpf Neuk; - khdpaq;fs; 11,311.82               -                            

ghJfhg;G Nritfs; 163,585.97              163,545                     

eyd;Gup 93,934.00               78,899                       

nghJthd Nkk;gLj;Jiffs; J}a;ikg;gLj;jy; 59,963.75               54,320                       

nghJthd Nkk;gLj;Jiffs; Njhl;lk; 39,292.25               31,125                       

nghJthd Nkk;gLj;Jiffs; czT 25,000.00               25,000                       

 ePu;f;fl;lzk; 141,684.52              42,455                       

,izak; 101,271.97              110,189                     

rk;gsk; - vr;.[aNrfu -                         2,457                        

tUif rk;gsk; - Nguhrpau;. v];.v.fyR+upa 36,444.55               44,199                       

kpd;rhuk; 276,060.88              244,629                     

gj;jpupif -                         1,520                        

Nghf;Ftuj;J 42,000.00               -                            

Kj;jpiu 12,180.00               -                            

ehdhtpjk; -                         8,240                        

tLif rk;gsk; - n[.gp.gj;krpup -                         8,853                        

E}yf E}y;fs; -                         3,240                        

rQ;rpiffs; -                         15,660                       

1,907,445.69           1,487,510                  

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg;G 10

Fwpj ;Jiuf ;fg;gl;l epjpak ; kw;Wk ; khdpak ;

,y. & ,y. &

2013 2012

m.f. epWtf Nrkyhg epjpak; 54,289,790.55    42,920,909         

;xa;T ngw;w cWg;gpdu; epjpak; 2,153,269.66     1,908,712           

gz;bif Kw;gz epjpak; 255,000.00        250,000              

Efu;Tf; fld; epjpak; 192,962.16        151,775              

Fwpj;Jiuf;fg;gl;l khdpa (Fwpg;Gfs; 10 m) 10,706,795.44    10,539,801         

Muha;r;rp khdpa epjpak; 1,663,184.39     1,224,721           

69,261,002.20    56,995,918         

Fwpg;G 10 m

Fwpj ;Jiuf ;fg;gl;l khdpa kpFjpfs;

gs;spf;$l tpQ;Qhd epfo;r;rpj;jpl;lk; 12,257.04          80,824                

rpwe;j khdpak; 62,412.22          62,412                

RG/2006/AASR/04 - fyhepjp nrdtpul;d 54,505.83          54,506                

RG/2006/EB/08 35,522.39          35,522                

khjpupfspd; gFg;gha;T 59,117.00          -                     

rad;uh rQ;rpif 174,705.75        230,006              

CCD KUq;if -                    12,634                

Saitama gy;fiyf; fofk; -                    357,829              

Copenhagen gy;fiyf; fofk; 1,082                  

njal;l fpUy 13,825.28          -                     

capupay; Nrhjidfs; 49,442.83          49,443                

tpJ  fpud 144,992.15        335,185              

tUlhe;j kPsha;T 10,000.00          -                     

ehty jpwe;j gy;fiyf; fofk; fyhepjp ,f;ghy; 31,778                

ehty jpwe;j gy;fiyf; fofk; fyhepjp fhkpdp 61,020                

fsdpg;   gy;fiyf; fofk; - fyhepjp 45,000                

Nrhyh  Vrpah 310,912.75        310,913              

Tube Chanel 300,000.00        -                     

fUj;juq;F 306,195.07        596,280              

rpl;dp gy;fiyf; fofk; 475,742.20        1,233,183           

gapw;rp epfo;r;rpj; jpl;lk; 19,858.50          -                     

C.K.D. tpag -                    146,159              

RG/2011/BS/01 116,117.98        118,333              

HETC nraw;jpl;lk; 126,689.79        239,782              

mDuhjGu jz;zPu;j; jhq;fp 2,400,000.00     2,400,000           

ePu;g; gFg;gha;T - fyhepjp ngQ;rkpd; -                    5,995                  

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg;G 11

gpw ;Nghlg;gl;l nghWg;Gfs;

xa;T+jpa gzpf;nfhilf;F Vw;ghL 15,640,908.99      14,141,405            

15,640,908.99      14,141,405            

Fwpg;G 12

nrytplg;gl;l nrytplg;glhj %yjd epjpak ;

nrytplg;gl;l %yjd epjpak; 217,491,299.43    162,820,057          

 

mur khdpak; nrytplg;gl;lJ 44,935,756.19      50,141,482            

262,427,055.62    212,961,539          

nrytplg;glhj %yjd epjpak;
1,924,562.94       710,970                

nrytplg;glhj %yjd epjpak;

11,669,798.81      5,743,353             

nrytplg;glhj mur khdpak;

13,594,361.75      6,454,323             

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg;G 13

2013 2012

NtW tUkhdq;fs; 

9,271,537.82           16,550,542         

ntspehl;L kw;Wk; cs;Shu; khdpaq;fs; (Fwpg;G 13m) -                         268,488              

ed;nfhil 103,870.64              13,172               

Gj;jf tpw;gid 221,531.43              183,717              

gytpj tUkhdq;fs; 308,680.24              177,350              

ngw;w tl;b 184,186.82              121,290              

ntspehl;L ehzakhw;W ,yhgk; 50,000.00               20,000               

tUkhdk;- Nfl;Nghu; $l thlif -                         120,000              

thlif tUkhdk; - NRC 681,209.51              532,531              

tUkhdk; - jq;Fkplk;

10,821,016.46         17,987,090         

Fwpg;G 13m  

ntspehl;L kw;Wk; cs;Shu; khdpa tUkhdq;fs;

ghlrhiy tpQ;Qhd epfo;r;rp 377,066.96              153,906              

NSF- RG/SCH/2012/02 36,318.27               -                     

RG/2012/NRB/03 743,811.34              -                     

Fwpg;gpl;l Muha;r;rp khdpa epjp -                         1,487,539           

tpQ;Qhd rQ;rpif 55,300.00               -                     

CCD KUq;if 7,344.63                 94,584               

nfhgd;n`fd; gy;fiyf;fofk; 48,903.24               130,544              

jz;zPh; juk; 9,334.45                 8,182                 

N.W.S.D.B Saitation-fyh Xah -                         108,009              

Saitama gy;fiyf;fofk; 3,400.32                 48,949               

tpJfpuz 600,699.25              44,861               

tUlhe;j kPsha;T 262,500.00              68,500               

IFS RtPld; khdpak; 33,500.00               -                     

Sola - Mrpah -                         27,098               

tplj;j -                         5,299                 

fUj;juq;F 3,750.00                 -                     

rpl;dp gy;fiyf;fofk; 1,452,590.05           1,729,870           

C.K.D. Wiyaba 108,268.57              270,148              

RG/2011/BS/01 205,414.75              259,487              

HETC nraw;jpl;lk; 348,610.38              132,518              

mEuhjGu khtl;lk;- jz;zPh; jhq;fp -                         7,514,000           

jz;zPh; J}a;ikg;gLj;jy;- aho;g;ghzk; -                         84,003               

kz;zb jhtuk;– Nguhrpupah; Fy#upa 1,138,781.88           440,724              

kfhtyp ePh;g;ghrdk;-  Nguhrpupah; Fy#upa 83,022.00               133,788              

PV nraykh;T– Nguhrpupah; vy;. jprehaf;f 2,400.00                 151,071              

RG/2011/AG/09 252,334.80              497,669              

RG/2012/SPR/02 - 614,099              

RG/2012/BS/06 NSF - Prof. Fkhh; 587,080.00              75,587               

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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iuNrhgpak; kh];lh; fpsh]; - Nguhrpupah; Fy#upa 89,822.29               2,045,289           

Nuhf;fpNah rPNke;J - Dr. ,f;ghy; 82,754.00               106,521              

NSF- RG/2012/AG/01 - Dr. [arpq;f 745,531.52              318,297              

RG/2011/BS/04 650,710.36              -                     

Jajh fpWy 68,894.72               -                     

tpQ;Qhd ghriw 11,600.00               -                     

khjpup gFg;gha;T  112,883.00              -                     

NSF/ESA/01 374,060.33              -                     

Gapw;rp epfo;r;rp 430,141.50              -                     

MTR ,e;jpa khdpak; 208,853.21              -                     

FWq;fhy ghlnewp 11,540.00               -                     

Fwpg;gpl;l Muha;r;rp khdpa epjp 124,316.00              -                     

9,271,537.82           16,550,542          
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Fwpg;G 14

nrhe;j Cjpaq;fSf;fhd nryTfs;

,y. & ,y. &

2013 2012

rk;gsq;fs; (,izg;G 01) 67,553,004.65   59,762,566      

C Nr ep (EPF) (,izg;G 01) 8,533,001.23     7,208,770        

(ETF) (,izg;G 01) 1,714,946.69     1,441,754        

919,695.00        930,188           

Nkyjpf Neu Ntiy 983,193.75        850,050           

 79,703,841.32   70,193,328      

Fwpg;G  15

gpuahzk;

cs;ehL (,izg;G 01) 231,561.00        245,139           

ntspehL (,izg;G 01) 545,911.40        269,291           

 777,472.40        514,430           

Fwpg;G   16

tpepNahf];jh;fs; kw;Wk; Efh;g;nghUl;fSf;fhd  nryT

vOJfUtp kw;Wk; mYtyf Njitfs; (,izg;G 01) 530,818.25        487,490           

vupnghUs; kw;Wk;          (,izg;G 01) 2,084,471.77     1,797,095        

,urhadk; kw;Wk; fz;zhbg;nghUs; (,izg;G 01) 2,161,264.97     3,755,619        

Efh;Tg;nghUs; (,izg;G 01) 5,016,128.63     3,166,117        

 9,792,683.62     9,206,321        

Fwpg;G   17

guhkupg;Gf ;fhd nryT

fl;blk; (,izg;G 01) 483,556.38        485,091           

cgfuzk; (,izg;G 01) 1,569,239.65     1,967,964        

thfdk; 874,779.16        875,011           

2,927,575.19     3,328,066        

jw;fhypf gzpazpapdh; gb

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg;G   18

Xg;ge;juPj pahd NritfSf;fhd nryT

,y. & ,y. &

2013 2012

Nghf;Ftuj;J 540,976.36         1,071,259             

njhiynjhlh;G 710,615.81         688,841                

jghw;fl;lzk; 116,740.00         104,363                

kpd;fl;lzk; 6,873,744.45      6,083,593             

jz;zPh; 1,432,207.42      922,731                

G+e;Njhl;l guhkupg;G 446,497.25         368,103                

thapw;ghJfhg;Gr; Nrit nryTfs; 674,932.35         651,840                

ghJfhg;Gr; Nritfs; 1,963,031.64      1,962,536             

czT toq;Fk; Nritfs; 300,000.00         300,000                

,iza Nrit 1,307,712.59      1,419,417             

14,366,457.87    13,572,683           

Fwpg;G 19

Vida nryT

tpsk;guk; 441,056.00         323,120                

kuq;fs; njhlh;ghd nryTfs; 180,000.00         200,000                

fzf;fha;T fl;lzq;fs; 200,000.00         130,000                

Nfl;Nghh; $lk; kw;Wk; miw guhkupg;G 94,777.39           170,896                

tq;fpf; fl;lzk; 28,554.99           38,369                  

fspahl;lk;                            6,000.00            5,250                   

khdpa nryTfs; (Fwpg;G 19A)                           9,271,537.82      16,550,542           

gzpf;nfhil 2,085,928.99      1,016,588             

gzpazapdh; fhg;GWjp  420,025.88         408,899                

fhg;GWjp – fl;blk; 344,057.16         344,057                

fhg;GWjpf;fhd Nkhl;lhh; thfdk; kw;Wk; mDkjpf; fl;lzk; 594,375.04         364,168                

rQ;rpif kw;Wk; re;jhf; fl;lzk; 327,317.36         235,931                

mqfj;Jtf; fl;lzk;; 588,268.21         723,970                

ehdhtpjq;fs; 461,703.27         646,281                

mr;rbj;jy; /Nghl;Nlh gujp nra;jy; 82,601.00           45,924                  

ntspaPL- md;gspg;G 710.40               7,301                   

Muha;r;rpr; rig $l;l nryTfs; 33,462.00           17,949                  

eyd;Gup 1,190,003.52      1,005,223             

rl;lr; nryTfs; 408,600.00         -                       

16,758,979.03    22,234,468           

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg ;G   19 m

khdpak; toq;fy; nryTfs; ,y. & ,y. &

2013 2012

ghlrhiy tpQ;Qhd epfo;r;rp 377,066.96       153,906             

NSF- RG/SCH/2012/02 36,318.27         -                    

RG/2012/NRB/03 743,811.34       -                    

Fwpg;gpl;l Muha;r;rp khdpa epjp -                   1,487,539          

tpQ;Qhd rQ;rpif 55,300.00         -                    

CCD KUq;if 7,344.63           94,584              

Copenhagen gy;fiyf;fofk; 48,903.24         130,544             

jz;zPh; juk; 9,334.45           8,182                

N.W.S.D.B Saitation-fyh Xah -                   108,009             

Saitma gy;fiyf;fofk; 3,400.32           48,949              

tpJfpuz 600,699.25       44,861              

tUlhe;j kPsha;T 262,500.00       68,500              

IFS RtPld; khdpak; 33,500.00         -                    

Sola - Mrpah -                   27,098              

tplj;j -                   5,299                

fUj;juq;F 3,750.00           -                    

rpl;dp gy;fiyf;fofk; 1,452,590.05    1,729,870          

C.K.D. Wiyaba 108,268.57       270,148             

RG/2011/BS/01 205,414.75       259,487             

HETC nraw;jpl;lk; 348,610.38       132,518             

mEuhjGu khtl;lk;- jz;zPh; jhq;fp -                   7,514,000          

jz;zPh; J}a;ikg;gLj;jy;- aho;g;ghzk; -                   84,003              

kz;zb jhtuk;– Nguhrpupah; Fy#upa 1,138,781.88    440,724             

Manaweli ePh;g;ghrdk;-  Nguhrpupah; Fy#upa 83,022.00         133,788             

PV nraykh;T– Nguhrpupah; vy;. jprehaf;f 2,400.00           151,071             

RG/2011/AG/09 252,334.80       497,669             

RG/2012/SPR/02 -                   614,099             

RG/2012/BS/06 NSF - Prof. Fkhh; 587,080.00       75,587              

Rhizobium kh];lh; fpsh]; - Nguhrpupah; Fy#upa 89,822.29         2,045,289          

Nuhf;fpNah rPNke;J - Dr. ,f;ghy; 82,754.00         106,521             

NSF- RG/2012/AG/01 - Dr. [arpq;fJ 745,531.52       318,297             

RG/2011/BS/04 650,710.36       -                    

njal;l fpUy 68,894.72         -                    

tpQ;Qhd ghriw 11,600.00         -                    

khjpup gFg;gha;T  112,883.00       -                    

NSF/ESA/01 374,060.33       -                    

gapw;rp epfo;r;rp 430,141.50       -                    

MTR ,e;jpa khdpak; 208,853.21       -                    

FWq;fhy ghlnewp 11,540.00         -                    

Fwpg;gpl;l Muha;r;rp khdpa epjp 124,316.00       -                    

9,271,537.82    16,550,542.00   

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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Fwpg ;G   20

Kd;ida Mz;L nrk;ikahf;fy;

,y. & ,y. &

2013 2012

 

tuT

vOJfUtp ,Ug;G -                   3,033     

gpuahzr; nryT kPsspg;G -NSF -                   400        

vupnghUs; nryT kPsspg;G-NSF 4,559.54           740        

NkyjpfNeu Ntiyr; nryT kPsspg;G-NSF -                   3,900     

gpuahzr; nryT kPsspg;G -NRC -                   1,200     

vupnghUs; nryT kPsspg;G -NRC -                   11,730   

NkyjpfNeu Ntiyr; nryT kPsspg;G -NRC -                   3,011     

,lk; toq;qy; -                   2,500     

lanyhf; nuypf;nfhk; -                   1,000     

,yq;iff; fhg;GWjp -                   18,221   

rk;gsk; 47,879.65         -         

mq;fj;Jtk; 27,912.52         -         

1% eph;thfr; nryTfs; 36,325.32         -         

ngupjsthd thfd gOjghh;j;jy; 150,250.00       -         

266,927.03       45,735   

gw;W

Ntspehl;Lg; gpuahzk; -                   56,692   

jw;fhypf rk;gsk; -                   22,811   

tUifGuptjw;fhd rk;gsk; -                   7,565     

lanyhf; gl;bay; 809.92              -         

ngWkhdj;Nja;T 1,577,004.39    -         

njq;F Muha;r;rp -                   -         

,urhadk; kw;Wk; fz;zhbg;nghUl;fs; 7,670.12           -         

mq;fj;Jtk; 6,661.04           -         

Rk;gsk; 610,877.69       -         

C .Nr. epjp kw;Wk; C. e. epjp (EPF & ETF) 460,131.08       -         

njhiyNgrp -                   15,184   

2,663,154.24    102,252  

 (2,396,227.21)   (56,517)  

31.12.2013 ,y; Kbtile;j Mz;bd; fzf;FfSf;fhd Fwpg;Gfs;
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nraw;jpl ;l kPz;nlOk; nryT 

jhtu capupay; njhopy; El;gk; 312,056 41,839 67,335 55,914 12,560 8,340 43,925.00 4,364,684

Nfhl;ghl;L kw;Wk; fzpg;G 

tpQ;Qhdk; 596,040 11,699 9,728
-

5,635
-

2,500.00 4,537,983

,aw;if cw;gj;jp ,urhadk; 893,373 27,467 4,188 46,842 12,068 6,135 5,000.00 7,361,822

fy capupay; 1,073,713 38,055 9,835 59,960 13,796 2,100 13,050.00 3,360,251

jpz;k ,urhadk; 280,909 17,255 925 167,677 12,053 - 8,994.00 2,274,765

xLf;fg;gl;l nghUs; 1,093,860

Nghl;Nlh ,urhadk; 416,417 60,468 4,783 62,000 12,936 - 2,600.00 4,525,796

Rw;Wr; #oYk; capupaYk; 382,455 39,445 16,998 - 9,105 1,400 12,660.00 3,157,062

capu;g;gly tskhf;fpfs; 702,527 106,680 21,007 - 25,028 700 4,400 7,316,335

capnuupnghUs; 460,894 10,179 1,090 11,518 7,470 17,825

Gtpntg;g ts tiughf;fy; 36,484 48,360 13,800 62,000 14,052 - 4,200 4,334,958

,urhad kw;Wk; Rw;whly; 

njhFjpfs; khjpupahf;fk 354,038 30,012 39,331
-

10,531
-

2,400 2,859,882

kpd;dZ ,urhadg; nghUl;fs 285,208 14,456 6,341 - 9,041 - 1,400 1,945,026

,aw;if czT tpQ;Qhdk;- I 1,216,681 200,316 - 80,000 8,121 - 1,000 2,833,216

,aw;if czT tpQ;Qhdk - II 12,301 8,550 652 - 942 - 1,400 1,005,595

eph;thfk; 154,298 914,459 287,543 - 377,480 522,301 110,207 26,809,718

nkhj;jk; 7,177,394 1,569,240 483,556 545,911 530,818 540,976 231,561.00 77,780,953

Ez;Zapu; njhopy; El;g myF

Nghf ;Ftu

j;J

cs;Shu; 

gpuahzq;fs;

rk ;gsq;f

s;, EPF, 

ETF

nraw;jpl ;lk; vOJfUtp

gpw ;Nrh;f ;if 01

,urhadk;> 

fz;zhb> 

Efu;Tg;ngh

Us;

cgfuz 

guhkupg;G

fl;bl 

guhkupg;G 

ntspehl;L 

gpuahzk; 
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Kw;gzKk; Vida tuNtz;baitAk;  &gh : 135,426.39

0 - 12 1 - 2 2 - 3 3-4 4 - 5 5

khjq;fs; Mz;Lfs; Mz;Lfs; Mz;Lfs; Mz;Lfs;
Mz;Lf;F 

Nky;

&gh &gh &gh &gh &gh &gh

P.K.D.rJuq;f 18,000.00       -               -           -           -          -            

Rpy;tNuhd; ltd 47,500.00       -               -           -           -          -            

I.F.S. E.P.F.1% 55,398.43       -               -           -           -          -            

,ltrjp 7,500.00        -               -           -           -          -            

njhopy;Elg mikr;R 7,027.96        -               -           -           -          -            

135,426.39     -               -           -           -          -            

 gz;bif Kw ;gzk; Rs:45,000.00

0 - 12 1 - 2 2 - 3 3-4 4 - 5 5

khjq;fs; Mz;Lfs; Mz;Lfs; Mz;Lfs; Mz;Lfs;
Mz;Lf;F 

Nky;

 &gh &gh &gh &gh &gh &gh

45,000.00       -               -           -           -          -            

45,000.00       -               -           -           -          -            

 ml;LW nryTfs;       &gh 1,907,445.69 

0 - 12 1 - 2 2 - 3 3-4 4 - 5 5

khjq;fs; Mz;Lfs; Mz;Lfs; Mz;Lfs; Mz;Lfs;
Mz;Lf;F 

Nky;

&gh &gh &gh &gh &gh &gh

 gpuahzKk; tho;f;ifg;gbAk; 5,400.00        -               -           -           -          -            

 murhq;f fzf;fha;Tf; fl;lzk; 200,000.00     102,592.00     -           -           -          -            

 jw;fhypf gzpazpadh; rk;gsk; 85,930.00       -               -           -          -            

 njhlh;ghly; 46,270.90       -               -           -           -          -            

 NkyjpfNeuNtiy IFS 90,477.61       -               -           -           -          -            

 ghJfhg;G Nritfs; 163,585.97     -               -           -           -          -            

 eyd;Gup 93,934.00       -               -           -           -          -            

 Guhkupg;G – thapw; ghJfhg;G 59,963.75       -               -           -           -          -            

 nghJ ghJfhg;G  -Njhl;lk; 39,292.25       -               -           -           -          -            

 nghJ ghJfhg;G  - czT toq;fy; 25,000.00       -               -           -           -          -            

 jz;zPh; fl;lzk; 141,684.52     -               -           -           -          -            

 ,izak; 101,271.97     -               -           -           -          -            

tUif Guptjw;fhd rk;gsk;-

Nguhrpupah; S.A. Fy#upa 36,444.55       -               -           -           -          -            

kpd;rhuk; 276,060.88     -               -           -           -          -            

Kj;jpiuj; jPh;itf; fl;lzk; 12,180.00       -               -           -           -          -            

khdpa gbfs; 374,045.47     -               -           -           -          -            

Nghf;Ftuj;J 42,000.00       -               -           -           -          -            

 Nkyjpf Neu Ntiy 11,311.82       -               -           -           -          -            

1,804,853.69   102,592.00     -           -           -          -            

31 .12 .2013 ,y; cs;sthwhd fld;gLeh; kw ;Wk; Vida tuNz;baitf;fhd fhy gFg;gha;T
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0 - 12 1 - 2 2 - 3 3-4 4 - 5 OVER 5

 khjq;fs; Mz;Lfs; Mz;Lfs; Mz;Lfs; Mz;Lfs; Mz;Lfs;

&gh &gh &gh &gh &gh &gh

NRC thlif (kPsspf;Fk; itg;G) -               -               -           -           -          90,000.00   

tpw;fg;glf;$bait (kPsspf;Fk; 

itg;G) 900.00           -               -           -           -          -            

cs;ehl;L ,iwtup -               105.90          -           -           -          -            

ky;tj;j xg;ge;jf;fhuh;fs; -               -           -           -          27,000.00   

#dh rad;upgpf; -               -           14,968.82   -          -            

900.00           105.90          -           14,968.82   -          117,000.00  

0 - 12 1 - 2 2 - 3 3-4 4 - 5 OVER 5

khjq;fs; Mz;Lfs; Mz;Lfs; Mz;Lfs; Mz;Lfs; Mz;Lfs;

&gh &gh &gh &gh &gh &gh

fz;b Tyre Rebuilding Co. Ltd 75,552.40       -               -           -           -          -            

T. fhkpdp 58,500.00       -               -           -           -          -            

Analytical Instruments (Pvt) Ltd 296,725.00     -               -           -           -          -            

Dr..R.uj;ehaf;f 11,519.10       -               -           -           -          -            

Hemsons International (pte)Ltd 95,737.60       -               -           -           -          -            

`[;[p M.K.M.Hassan & Sons 4,930.00        -               -           -           -          -            

Organic Trading (pvt) Ltd 42,884.80       -               -           -           -          -            

W.G.[aNrfu 3,491.30        -               -           -           -          -            

R.D.W.C.uh[gf;] 230.00           -               -           -           -          -            

R.G.K.Fkhu 5,000.00        -               -           -           -          -            

Dr.M.tpjhdNf 3,735.00        -               -           -           -          -            

Dr.ngd;[kpd; 800.00           -               -           -           -          -            

K.I.K.rkuf;Nfhd; 920.00           -               -           -           -          -            

D.G.Fzjpyf 545.00           -               -           -           -          -            

ehky; mj;Jf;nfhuy 2,340.00        -               -           -           -          -            

S.B.Nfs;T Nritfs; 40,582.00       -               -           -           -          -            

R.K.C.fUduj;d 1,582.25        -               -           -           -          -            

Fz;lrhiy Xl;Nlh Nritfs; 19,838.00       -               -           -           -          -            

ACE rh;tNjr ftdpg;G 23,096.58       -               -           -           -          -            

C.A.njhl;ltj;j 26,982.90       -               -           -           -          -            

Nguhrpupah; .L.jprehaf;f 19,347.00       -               -           -           -          -            

S.L.[auj;d 19,347.00       -               -           -           -          -            

O.S.ngNuuh 38,827.48       -               -           -           -          -            

Dr.R.ypadNf 41,172.52       -               -           -           -          -            

Dr.M.C.M.,f;ghy; 56,153.60       -               -           -           -          -            

Prof.U.L.B.[arpq;f 24,338.20       -               -           -           -          -            

[Ptf];J}up 3,500.00        -               -           -           -          -            

mk;gpl;ba xl;Nlh ftdpg;G 16,860.00       -               -           -           -          -            

M.A.G.Nrhkdhe;j 400.00           -               -           -           -          -            

L.Ntq;flrhkp 2,487.00        -               -           -           -          -            

H.M.rkd;gpupaNjt 1,600.00        -               -           -           -          -            

jpdghy (pvt)  ypkpl;ll; 36,250.00       -               -           -           -          -            

R.S.K.Fzth;j;jd 400.00           -               -           -           -          -            

fpwPd; ghh;f; N`hy;bq; 22,700.00       -               -           -           -          -            

Nwhay; fhbd;]; n`hl;ly; 86,285.00       -               -           -           -          -            

Rpwp uk;a n`hl;ly md; Ngf;fh;]; 30,000.00       -               -           -           -          -            

Nrhy;nfk; Nwbq; fk;gdp 5,100.00        -               -           -           -          -            

Dr.mJy tp[arpq;f 4,547.12        -               -           -           -          -            

1,124,306.85   -               -           -           -          -            

31.12.2013 ,y; cs;sthwhd fld;nfhLeh;- tpepNahf];jh;fs; kw ;Wk; Nritfspd; fhy gFg;gha;T - Rs: 

1,124,306.85

31 .12 .2013 ,y; cs;sthwhd fld;gLdh; kw ;Wk; Vida tuNz;baitf;fhd fhy gFg;gha;T 

31.12.2013   ,y; cs;sthwhd Vida fld;nfhLeUk; nrYj;jNtz;ba kPjpAk;  &.132,974.72
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,y. tuT nryT

F/A/1 fhw;W gjdhf;fp 4,796,607.80    -                   

F/A/2 fl;blk; 29,728,586.91   -                   

F/A/3 fzdpAk; mr;rpLk; fUtpfSk; 17,764,705.47   -                   

F/A/4 njhlh;ghly; cgfuzk; 871,185.42       -                   

F/A/5 jsghlKk; nghUj;Jf;fSk;; 3,308,486.74    -                   

F/A/6 fl;blj;Jf;fhd Kd;Ndw;wq;fs; -                   -                   

F/A/7 fhzp 28,622,151.00   -                   

F/A/8 Ma;T$l cgfuzk; 219,027,204.63 -                   

F/A/9 E}yf Gj;jfq;fs; 12,722,628.01   -                   

F/A/10 Nkhl;lhh; thfdk; 20,574,263.55   -                   

F/A/11 ,ae;jpu fUtpfSk; Jizf;fUtpfSk;; 764,994.28       -                   

F/A/12 mYtyf kw;Wk; ehdhtpj cgfuzKk; 18,943,869.06   -                   

F/A/13 Fsp&l;bfs; 1,682,480.38    -                   

F/A/14 tpisahl;L cgfuzq;fs; 13,480.00         -                   

F/A/15 Nkhl;lhh; thfd gOJghh;g;G -                   -                   

F/A/16 rikayiw cgfuzq;fs; -                   -                   

F/A/17 gapw;rp Mw;wy; jpwd; 823,697.40       -                   

O/F/A/1 Copah; Nrkyhg epjp KjyPL 40,150,001.93   -                   

O/F/A/2 epiyahd nrhj;Jf;fs; tpw;gid 24,915,351.37   -                   

O/F/A/3 khjpupf; fhzp 37,500.00         -                   

O/F/A/4 Efh;Tf; fld; KjyPL 192,962.16       -                   

O/F/A/5 Gtpntg;g tiugl mwpf;if 1,097,477.65    -                   

O/F/A/6 Gjpa fl;blk;- eilngw;Wf;nfhz;bUf;Fk; Ntiy 62,920,000.00   -                   

C/A/1 fl;bl guhkupg;G ,Ug;G 234,090.29       -                   

C/A/2
,urhadqfs;> fz;zhb kw;Wk; Ma;T$lg; 

nghUl;fs; ,Ug;G 1,373,078.08    -                   

C/A/3 mDg;gg;gl;l ,Ug;G 17,405.84         -                   

C/A/4 vOJfUtp ,Ug;G 148,069.47       -                   

C/A/5 ehdhtpj ,Ug;G 115,491.98       -                   

C/A/6 ntspaPl;L ,Ug;G 154,117.20       -                   

C/A/10 tuNtz;ba fhg;GWjp Nfhupf;if ([drf;jp) -                   (0.00)                

C/A/11 tpepNahf];jh; kw;Wk; VidNahUf;fhd Kw;gzk; 65,500.00         -                   

C/A/12 Kw;gzj;jpd; Nky; ntspehl;L nfhLg;gdT 2,948,841.49    -                   

C/A/13 ehzaf; fbj vy;iy 1,998,158.00    -                   

C/A/14 gz;bif Kw;gzk; 45,000.00         -                   

C/A/15 tpNrl Kw;gzk; -                   -                   

C/A/16 rk;gs Kw;gzk; -                   -                   

C/A/18 kPsg; ngwj;jf;f itg;G 417,100.00       -                   

C/A/19 Kw;nfhLg;gdT 662,050.47       -                   

C/A/20 Vida ngwNtz;ba fzf;F 69,926.39         -                   

C/A/21 epiyahd itg;Gf;Fg; ngwNtz;ba tl;b 4,452,481.52    -                   

C/A/22 NRC fl;bl itg;G -                   90,000.00         

31.12.2013  ,y; cs;sthwhd guPl;ir k Pjp
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C/A/23 jPu;f;fj;jf;f nghUl;fSf;fhd kPsg; ngwj;jf;f itg;G -                   900.00              

C/A/24 kPsg; ngwj;jf;f Ma;T$lf; fl;lzk; -                   -                   

C/A/26 #du; rad;bgpf; -                   14,968.82         

C/A/36 ePupay; cau;j;jp 4,000.00           -                   

C/A/38 Gj;jf uhf;if ,aw;if cw;gj;jpfs; -                   -                   

C/A/39 jhq;fp ST, Gtpr;rupjtpay; 4,960.00           -                   

C/A/40 gz;bif Kw;gz KjyPl;Lf; fzf;F 255,000.00       -                   

C/A/41 fl;blj; jpizf;fsg; gzpg;ghsu; - Kw;gzk; 1,782,831.13    -                   

C/A/42 tiuglkhf;fy; -                   -                   

C/A/43 eyd;Gupr; rq;fj;jpd; gq;fspg;G 129,668.89       

C/A/45 Gjpa tpQ;Qhdf; fl;blk; -                   -                   

C/A/46 js;Stz;bf;fhd Kw;gzk; (E}yfk;) -                   -                   

C/A/47 uhf;iff;fhd Kw;gzk; (epu;thfk;) -                   -                   

 C/A/48 jhq;fpf;fhd Kw;gzk; (gzpg;ghsu; mYtyfk;) -                   -                   

L/1 ml;LW nryTfs; -                   1,907,445.69    

L/2 fld; nfhLeh; -                   1,124,306.85    

L/3 nrytopf;fg;gl;l  %yjd epjp -                   217,491,299.43 

L/4 nrytopf;fg;glhj  %yjd epjp -                   1,924,562.94    

L/5 nrYj;jg;glNtz;ba E.P.F -                   -                   

L/6 nrYj;jg;glNtz;ba E.T.F -                   -                   

L/8 I.F.S.Nrkyhg epjp -                   54,289,790.55   

L/10 epWtf epjp 14,841,859.00   -                   

L/12 gzpf;nfhilf;fhd Vw;ghL -                   15,640,908.99   

L/13 ngWkhdj;Nja;T Vw;ghL -                   103,280,731.81 

L/14 nrytopf;fg;gl;l  [dhjpgjp epjp %yjdk; - Jiz -                   7,078,501.15    

L15 nrYj;jg;glNtz;ba thlif -                   -                   

L/19 Vida nrYj;jg;glNtz;ba fzf;Ffs; -                   -                   

L/20 nrYj;jg;glNtz;ba vLj;J itj;jpUg;Gg; gzk; -                   -                   

L/21 Xa;T ngw;w mq;fj;jth;fspd; epjpf; fzf;F -                   2,153,269.66    

L/22 %yjdr; nryT Fwpg;gplg;gl;l epjpfSk; md;gspg;Gk; -                   2,558,294.68    

L/23 Ghlrhiy tpQ;Qhd epfo;r;rp -                   12,257.04         

L/24 eyd;Gupf; fofj;Jf;F nrYj;jNtz;ba 10% -                   129,668.89       

L/25 fl;bl xg;ge;jf;fhuh;fs; -                   27,000.00         

L/26 gz;bif Kw;gzf; fzf;F  -                   255,000.00       

L/28 Efh;T epjp -                   192,962.16       

L/36 Fwpg;gplg;gl;l Muha;r;rp khdpa epjp -                   1,663,184.39    

L/38 EEB  jz;zPh; gFg;gha;T nra;ag;gl;lJ -                   -                   

L/42 BES khdpak; -                   62,412.22         

L/44 murhq;f tup -                   105.90              

L/45 tUkhdtupj; jpizf;fsk; -                   -                   

L/46 RG/2006/AASR/04 Nguhrpupau; fhkpdp -                   54,505.83         

L/48 RG/2006/EB/08 -                   35,522.39         

L/53 nraykh;T (Mrpupah;fspd; gps;isfspd;) -                   -                   

L/55 capupay; kjpg;gPl;Lr; Nrhjidfs; -                   49,442.83         

L/56 tpQ;Qhd rQ;rpif -                   174,705.75           
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L/57 ,ize;j nray; n`hl;ly -                   -                   

L/58 irj;jkh gy;fiyf; fofk; -                   -                   

L/60 N.W.S.D.B. irw;Nw\d; -                   -                   

L/61 fyhepjp ypjhd nfhg;ngd;n`fd;. -                   -                   

L/65 tpJfpuz -                   144,992.15       

L/66 tUlhe;j kPsha;T  10,000.00         

L/67 ehty jpwe;j gy;fiyf; fofk; -                   -                   

L/68 ,yq;if jpwe;j gy;fiyf; fofk; -                   -                   

L/69 fsdpa gy;fiyf; fofk; -                   -                   

L/70 Nrhy Mrpah -                   310,912.75       

L/71 tplj;j -                   -                   

L/72 fUj;juq;F -                   306,195.07       

L/73 rpl;dp gy;fiyf;fofk; -                   475,742.20       

L/75 C.K.D -                   -                   

L/76 RG/2011BS/01 fyhepjp ejPrd;  -                   116,117.98       

L/78 HETC nraw;jpl;lk; -                   126,689.79       

L/79 mEuhjGu khtl;l jz;zPh; jhq;fp -                   2,400,000.00    

L/81 RG/2011/AG/09 -                   91,557.02         

L/82 IFS RtPld; -                   391,436.05       

L/83 iuNrhgpak; -                   1,721,986.32    

L/84 RG/2012/AG/01 -                   323,848.81       

L/85 kfhtyp ePh;g;ghrdk; -                   -                   

L/86 PV nraykh;T -                   40,031.78         

L/87 RG/2012/EQ/03 -                   -                   

L/89 RG/2012/BS/06 -                   364,482.57       

L/90 kh];lh; fpsh]; -                   -                   

L/91 NSF/SCH/2012/02 -                   263,681.73       

L/92 RG/2012/NRB/03 -                   24,996.96         

L/93 RG/2012/BS/04 -                   194,289.64       

L/94 jz;zPh; juk; -                   39,356.32         

L/95 Nuhf;fpNah rPnke;J fk;gdp  -                   

L/96 kPs;kjpg;gPl;L xJf;fk; -                   122,463,619.32 

L/97 MTR njal;l fpUy -                   13,825.28         

L/98 tpQ;Qhd ghriw -                   -                   

L/99 gFg;gha;T nra;ag;gl;l khjpup. Nguhrpupah;. fhkpdp -                   59,117.00         

L/100 NSF/ESA/01 -                   977,439.67       

L/101 RG/2012/EQ/07 -                   -                   

L/102 SPECTRA ifj;njhopy;fs; -                   290,000.00       

l/104 MTR (,e;jpad;) -                   791,146.79       

L/103 gapw;rp epfo;r;rp -                   19,858.50         

L/105 FWq;fhy ghlnewp -                   -                   

L/106 Nuhf;fpNah rPnke;J – nfhl;Nl[; -                   520,245.00       

L/107 NSF - tpJ ed jRd (VND) -                   300,000.00       

L/108 tUlhe;j kPsha;T  - fyhepjp Fkhup -                   -                   

L/109 Nuhf;fpNah rPnke;J  SSP -                   -                    
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I/1 ntspehl;Lr; nryhtzp eyd;ngwy; -                   184,186.82       

I/2 kPnsOk; murhq;fkhdpak; -                   117,068,000.00 

I/3

murhq;f khdpa %yjdk; -nrytplg;gl;lJ -

&gh.44,935,756.19, -nrytplg;glhjJ.11,669,798.81 -                   56,605,555.00   

I/4 ,ltrjp tUkhdk;    -                   681,209.51       

I/5 thliff;F tplg;glk; Nfl;Nghh; $lk; -                   50,000.00         

I/6 ngw;w tl;b -                   308,680.24       

I/7 Gj;jf tpw;gid -                   103,870.64       

I/8 ehdhtpj tUkhdk ; -                   221,531.43       

I/10  md;gspg;G -                   -                   

I/13 mfw;wg;glf;$ba tp\aq;fs; -                   -                   

I/16

ntspehl;L kw;Wk; cs;ehl;L khdpa epjp 

tUkhdk; -                   9,271,537.82    

I/17 NRCthlif -                   -                   

I/18 thfd tpw;gid -                   -                   

E/1 Tpsk;guk; 441,056.00       -                   

E/2 fzf;fha;Tf; fl;lzk ; 200,000.00       -                   

E/3
NflNghh; $lk; kw;Wk; miwfSf;fhd guhkupg;Gr; 

nryTfs; 94,777.39         -                   

E/4 fl;blf; fhg;GWjp 344,057.16       -                   

E/5 tq;fpf; fl;lzk ; 28,554.99         -                   

E/6 njhlh;ghly; 710,615.81       -                   

E/7 tpLtpg;G 47,679.79         -                   

E/8 ghJfhg;G jPh;it kw;Wk ; GST 250,182.46       -                   

E/9 jk;Gs;s kuq;fs; njhlh;ghdit 180,000.00       -                   

E/10 kpd;rhuk; 6,873,744.45    -                   

E/11 vupnghUs; 2,084,471.77    -                   

E/12 nghJ rup rPh nra;jy; -thapy; fhg;Gr; Nrit 674,932.35       

E/13 nghJ rup rPh; nra;jy; -G+e;Njhl;l guhkupg;G 446,497.25       -                   

E/14 nghJ rup rPh; nra;jy; -czT toq;fy; Nrit 300,000.00       -                   

E/15 gzpf;nfhil 2,085,928.99    -                   

E/16 Nkhl;lhh; thfd guhkupg;G 874,779.16       -                   

E/17 Nkhl;lhh; thfd fhg;GWjp 529,335.71       -                   

E/18 Nkhl;lhh; thfd mDkjpg; gj;jpuk; 65,039.33         -                   

E/19 fl;bl guhkupg;G 483,556.38       -                   

E/20 cgfuz guhkupg;G 1,569,239.65    -                   

E/21 Nkyjpf Neu Ntiy 983,193.75       -                   

E/22 jghy; fl;lzk; 116,740.00       -                   

E/23 Kd;ida Mz;L nrk;ikahf;fy; 2,396,227.21    -                   

E/24 Muha;r;rp rigf; $l;lr; nryTfs; 33,462.00         -                   

E/25 ghJfhg;G 1,963,031.64    -                   

E/26 gzpazpapdh; Nghf;Ftuj;J 540,976.36       -                   

E/28 re;jh   rQ;rpiffs ; 327,317.36       -                   

E/29 mq;fj;Jtf; fl;lzk; 588,268.21       -                   

E/30 gzpazpapdh; fhg;GWjp 420,025.88       -                   

E/31 gpuahzKk; tho;f;ifg;gbAk; 231,561.00       -                    
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E/32 eyd;Gup 1,190,003.52    -                   

E/33 jz;zPh; 1,432,207.42    -                   

E/34 rk;gsk;  67,553,004.65   -                   

E/35 E.P.F. 15% 8,533,001.23    -                   

E/36 E.T.F.  3% 1,714,946.69    -                   

E/37 cgNahfpf;fg;gl;l vOJfUtp 530,818.25       -                   

E/38

cgNahfpf;fg;gl;l ,uhrad kw;Wk; Ma;T$lg; 

nghUl;fSk; 2,161,264.97    -                   

E/39 Efug;glf;$bait 5,016,128.63    -                   

E/40 mr;rbj;jy; 82,601.00         -                   

E/41 rl;lr; nryTfs; 408,600.00       -                   

E/43 fspahl;l gbfs; 6,000.00           -                   

E/45 ngWkhdj; Nja;T 27,759,753.84   -                   

E/47 jw;fhypf gzpazpapdh; gb 919,695.00       -                   

E/49 ehdhtpj 461,703.27       -                   

E/50 ,izak; 1,307,712.59    -                   

E/53 ntspehl;L  kw;Wk; cs;ehl;L  khdpar; nryTfs; 9,271,537.82    -                   

E/54 nghJkf;fs; md;gspg;G 710.40              -                   

E/56 ntspehl;L  gpuahzk; 545,911.40       -                   

E/57 miw nryT -                   -                   

E/58 mfw;wy; Mz;L   2013 1,570,623.42    -                   

O/C/B/1 Njrpa Nrkpg;G tq;fp . f/F ,y 1-0015-01-02989 9,416,248.22    -                   

O/C/B/2 Muha;r;rp epjp  N.S.B.1-0015-01-03152 60,724.39         -                   

O/C/B/3 Rpy;yiwf; fhNrl;Lf; fzf;F  -                   -                   

O/C/B/4 Rpy;yiwf; fhNrL trf;fl;L Kiw 6,000.00           -                   

O/C/B/5 Kj;jpiu trf;fl;L Kiw 500.00              -                   

O/C/B/6 Nrkyhg epjp eilKiwf; fzf;F B.O.C.32794 2,414,937.85    -                   

O/C/B/8  nfhOk;G mYtyfk; -                   -                   

 Njrpa Nrkpg;G tq;fp f/F ,y 100151091808 192,962.16       -                   

O/C/B/11 gzpazpapdh; Efh;T fld; tuNtz;baJ f/F 3,948,038.00    -                   

,yq;if tq;fp  32779 14,019,101.96   -                   

,yq;if tq;fp  32795 16,627,197.39   -                   

fhR -                   -                   

SFCA/KN/USD/01 5,773,438.50    -                   

727,487,888.13 727,487,888.13    
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