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cd;sl uQ,sl wOHhk wdh;kfha b;sydih'

fN!;sl úoHd" Ôjk úoHd" iudc úoHd yd o¾Ykh ms<sn| uQ,sl m¾fhaIK meje;aùu yd m%j¾Okh lsÍu 

i|yd uQ,sl wOHhk wdh;kh 1981 j¾Ifha§ md¾,sfïka;= mK;la u.ska ia:dmkh lrk ,È' uQ,sl 

m¾fhaIK ms,sn| is;sú,a, uq,skau my, jQfha 1979 j¾Ifha§ YS% ,xldfõ ysgmq ckdêm;s Oqrkaor fÊ' wd¾' 

chj¾Ok W;=udKkaf.a isf;ys jk w;r ta wkqj t;=ud furgg meñK uq,sl wOHhk wdh;kh ia:dms; 

lrk f,i tjlg ldä*a úYaj úoHd,hfha fiajfha fh§ isá uydpd¾h pkaød úl%uisxy fj; wdrdOkd lr 

isáfhah'

1997 wxl 5 orK mKf;a 3 jeks j.ka;sfhka ixfYdaOkh lrkq ,en we;s 1981 wxl 55 orK mKf;a 1 jeks 

fldgfia i|ykaj we;s mßÈ wdh;kfha b,lalhka yd wruqKq jkafka uQ,sl yd m%.; wOHhkhka flfrys 

,eÈhdjla ks¾udKh lsÍu yd myiqlï iemehSu jk w;r úfYaIs; jYfhka (

w'  .Ks;h" fN!;sl yd ridhk úoHdjka" Ôj úoHdj" iudc úoHdjka iy o¾Ykh hk úIhka mq¿,aj 

w¾:fhka f.k tu úIhka flfrys úfYaI wjOdkh we;sj idudkH jYfhka uQ,sl wOHhkh ms<sn|j 

m¾fhaIK iy uq,a úu¾Yk wdrïN lsÍu" jeäoshqKq lsÍu ms<sn|jo ;

w'w fuu wOHhkh lghq;= jeäoshqKq lsÍug wjYH jk mßos rdcH yd fm!oa.,sl wdh;k iuÕ    

iyfhda.fhka lghq;= lsÍu ;

wd'  wdh;kfha m¾fhaIK lghq;= bosßhg f.khkq msKsi iy úoHd oekqu jHdma; lrkq msKsi foaYk" 

/iaùï" iïuka;%K iy idlÉPd iuq¿" ixúOdkh lsÍuo ;

we'  › ,xldj we;=,; iy úfoaYj, ks¾udKd;aul ld¾hhkays ksr;j isák úoHd{hskag foaYk 

meje;aùug iy wdh;kfha m¾fhaIK lghq;=j,g iyNd.s ùug werhqï lsÍuo ;

wE'  cd;sl hym; wdrlaId lsÍug iy m%j¾Okh lsÍug j.n,d .ekSug wu;rj fjk;a rgj, úoHd 

lghq;=j, kshqla; ;eke;a;ka iy úoHd wdh;k iy in|;d we;slr.ekSu iy mj;ajdf.k hduo" 

wdh;kfha wruqKq iy mrud¾:j,g wod, lreKq iïnkaOfhka wka;¾cd;sl iyfhda.s;dj 

we;slsÍuo ;

b'  1978 wxl 16 orK úYaj úoHd, mk; u.ska msysgqjk ,o úYajúoHd, m%;smdok fldñIka iNdj úiska 

ms<s.;a wdh;k úiska m%odkh lrkq ,nk mYapd;a Wmdêh i|yd jQ m¾fhaIK i|yd mqyqKqlsÍu" 

ud¾f.damfoaYl;ajh iy iyfhda.h ,ndoSuo ;

B'  wdh;kfha wruqKq iy mrud¾: uqÿkam;a lsÍu i|yd wjYH jk fjk;a l%shd foa lsÍuo" tlS wruqKq 

iy mrud¾: úh hq;=h' 

uq,sl wOHhk wdh;kh 1981 § ish jev lghq;= wdrïN lrk ,oafoa ±kg cd;sl uq,sl wOHhk wdh;kfha 

fld<U ld¾hd,h msysá ;ek ;snqK ldur follska iukaú; f.dvke.s,a,lh' 1984 § uydpd¾h isß,a 

fmdkakïfmreu uQ,sl wOHhk wdh;kfha wOHCI jYfhka m;a lr .kakd ,os' uykqjr yka;dk fydag,h 

rch úiska w;a m;a lr .kakd ,o w;r fydag,a ldur m¾fhaIK ridhkd.drhka njg mßj¾;kh úh' 

cmdk cd;Hka;r iyfhda.s;d tackaish  (JICA) u.ska cmka rch úiska fok ,o wefußldkq fvd,¾ ñ,shk 

5'7 l m%odkh Wmfhda.S lr .ksñka ÈhqKq m¾fhaIK WmlrK ,nd .kakd ,È' j¾I 1991 § uydpd¾h 

fmdkakïfmreuf.a wejEfuka uydpd¾h iS' î' Èidkdhl wOHCI jYfhka jev ndr.kakd ,o w;r 1994 

olajd wdh;kfha m¾fhaIK lghq;= Tyq úiska bÈßhg f.k hk ,È' bka miq 1994 isg 2008 olajd uydpd¾h 

fla' f;kakfldaka wOHCI jYfhka fiajh lrk ,o w;r 2009 j¾Ifha§ uydpd¾h iS' nS' Èidkdhl wOHCI 

jYfhka kej; m;a lr .kakd ,È'

2014 j¾Ifha§ wdh;kfha ku cd;sl uQ,sl wOHhk wdh;kh hkqfjka fjkia ùu;a iu.  wdh;kh cd;sl 

;;a;ajh lrd m%fõY úh' md¾,sfïka;=j úiska iïu; lrk ,o uq,a mKf;a ixfYdaOkh;a iu. cd;sl uQ,sl 

wOHhk wdh;khg kj md,l uKv,hla we;s w;r th jeäfhkau iukaú; ù ;sfnkafka úYaj úoHd, 

moaO;sh ;=< isákakd jQ fcHIaG Ydia;%{hskaf.ks' YS% ,xldfõ úYaj úoHd,hhka iu. wm úiska 

mj;ajdf.k hkq ,nk Yla;su;a iïnkaO;djh iïnkaOfhka .;a l,ays fuh wkd.;h iïnkaO b;d iqN 

ksñ;s my, lrhs' rfÜ m%Odk m¾fhaIK wdh;khla jYfhka wmf.a m¾fhaIK ls%hdldr lï j, m%;sM, 
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b;d ffO¾hu;a lrjk iq¿ w;r we;a; jYfhkau wmf.a uQ,sl m¾fhaIKhkaf.a fidhd.ekSï ms<sn|j 

fm!oa.,sl wxYh úiska olajkq ,nk j¾Okh fjñka mj;akd Wkkaÿj M, orkq ,en we;' cd;sl uQ,sl 

wOHhk wdh;khg fm!oa.,sl wxYh;a iu. tlaj jev lsÍfï bvlv ,nd foñka mK;g lrk ,o 

ixfYdaOkh;a iu. wmf.a uQ,sl m¾fhaIKhka ud¾.fhka m%fhdackj;a m%;sM, ,efnkafka kï fuf;la l,a 

fï rfÜ úoaj;=ka yd jdKsc wxYh w;r mj;sk úYd, ysvi mshfjkakg mgka f.k we;s nj is;d.ekSfï 

bv we;' WmfoaYl yd iyfhda.s;d wxYh úiska kej;;a jrla iïudkkSh f,iska ls%hd lrkq ,en we;' 

t<fUk jif¾§ fuu m%jK;djh jvd;a úYd, f,i  .;sn,h tla /ia lr.ksñka bÈßhg hkq we;ehs 

wfmaCId flf¾' úoHd m%pdrK yd wOHdmk tallh tys bia;rï m%.;sh wLkavj mj;ajdf.k f.dia we;s 

w;r wo th YS% ,xldfõ m%Odk úoHd m%pdrK tallhla njg m;a ù ;sfí' 2014 jir ;=<§ Tjqkg ,enqK 

fndfyda ;Hd. Tjqkaf.a lemS fmfkk ch.%yKhkag m%udKj;a idCIs orhs' ffcj wÕ=re iïnkaOfhka  

lrk ,o m¾fhaIKh wdh;kfha ;j;a tla m%Odk ch.%yKhla njg m;a úh' 2014 úoHd WmyrK 

wkql%uKsldfõ ^SCI& we;=,;a iÕrdj, m<uq ffcj w.=re m¾fhaIK ,sms w;r by< ;=kajk ia:dkhg 

m;ajQfha ffcj w.=re jHdmD;sfha wxY m%Odks wdpd¾h fu;a;sld ú;dkf.ah' b;du;a iSñ; iïm;a u; 

hefmñka lghq;= lsÍug isÿ ù we;s YS% ,xldj jeks rgl úoHd{jßhla iïnkaOfhka i,ld n,k l,ays 

fuh w;sYhskau m%YxikSh ch.%yKhls' jev ksu lsÍug wdikak kj isõ uy,a f.dvke.s,af,kao t<fUk 

jir i|yd kj jHdmD;Ska ie,eiqï lr we;s fuu wdh;khg uy;a W;af;ackhla ,enSSu taldka;fhka isÿ 

ùfï yelshdj ;sfí' mYapd;a Wmdê isiqka mqyqKq lsÍfïo iEfyk ixLHd;aul j¾Okhla 2015 jif¾§ ±lsh 

yels jkq we;' wmf.a úoHd{hska" ;dCIKsl ld¾h uKv,h" m¾md,k ks,OdÍka yd fiiaika úiska fokq 

,en we;s lem ùu yd lKvdhï m%h;akh wmf.a b,lalhka imqrd.ekSu yd i,ld n,k l,ays iq¿mgq 

odhl;ajhla fkdfõ' 
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wdh;ksl ±lau" fufyjr yd wruqKq

±lau

úoHdfõ uQ,sl isoaOdka; ms<sn| m¾fhaIK isÿlsÍfuys,d úYsIaG;ajh iys; lS¾;su;a 

uOHia:dkhla ùu'

fufyjr

cd;sl ixj¾Okh i|yd odhljk f,i úoHd oekqu j¾Okh iy udkj iïm;a ixj¾Okh Wfoid 

úoHdfõ uQ,sl isoaOdka; ms<sn| Wiia uÜgfï m¾fhaIK wdrïN lsÍu" m¾fhaIKj, kshe,Su iy 

wkq.%dyl;ajh iemhSu'

wruqKq'

uq,sl wOHkhka ms<sn| cd;sl wdh;kh (NIFS)  hkq uQ,sl m¾fhaIKhkag lem ù isák rfÜ 
m%uqL;u wdh;khhs' uQ,sl úÞHd;aul m¾fhaIK ^fuhska woyia flfrkafka wjYHfhkau b,lal 
ÈYdk;shla ke;sj isÿ flfrk uQ,sl úu¾Ykhkah&  úÞHd;aul yd ;dCIKfõ§ m%.;sh i|yd 
we;s mQ¾jdjYH;djhls' wdh;kfha mj;ajdf.k hkq ,nk ls%hdldrlï jkafka uQ,sl úÞHfõ 
úfYaIs; wxYhka ms<sn| m¾fhaIK meje;aùu yd uQ,sl wOHhkhka m%j¾Okh lsÍu yd wod, 
lghq;=o fõ' kï ±rE jdr m%ldYkhka ;=< flfrk m< lsÍï" ,nd.kakd fmagkaÜ n,m;% yd 
m¾fhaIK iylrejka úiska Èkd.kq ,nk m¾fhaIK Wmdê u; mokï fjñka m¾fhaIKhka 
;lafiare flfrk w;r fuu b,lalh ;Dma;slr f,i idCId;a lr.kq ,en we;' uE; j¾Ihkays§ 
rfÜ by,u talmqoa., jd¾Isl m< lsÍï ms<sn| jd¾;dj i;= lr .ekSug wdh;kh iu;a úh'
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cd;sl uQ,sl wOHhk wdh;kfha md,l uKav,h

 uydpd¾h m%idoa wur;=x. 

 iNdm;s $ md,l uKav,h$cd;sl uQ,sl wOHhk wdh;kh 

 wxYdêm;s$uqL jHdêfõo wxYh" oka; ffjoH mSGh" fmardfoKsh 

 úYaj úoHd,h" fmardfoKsh' 

 uydpd¾h mS'ví' wEmdisxy 

 fcHIaG WmfoaYl" ckdêm;s f,alï ld¾hd,h" fld<U 01 

 uydpd¾h laIKsld ysßnqf¾.u

 iNdm;s" úYaj úoHd, m%;smdok fldñIka iNdj" 20" fjdaâ fmfoi" fld<U 07 

 uydpd¾h iS'î' osidkdhl 

 wOHlaIl" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr 

 uydpd¾h ,S,dkkao rdcmlaI 

 mSGdêm;s"bxcsfkare mSGh" fmardfoKsh úYaj úoHd,h" fmardfoKsh 

 uydpd¾h Ydka; fla' fykakdhl

 Wm l=,m;s" fmardfoKsh úYaj úoHd,h" fmardfoKsh 

 uydpd¾h tÉ'ã' <udjxY" 

 Y,H úoHd uydpd¾h" mSGdêm;s" ffjoH mSGh" fmardfoKsh úYaj úoHd,h" fmardfoKsh 

 uydpd¾h ã'ta' ;ka;%sf.dv

 iNdm;s" cd;sl úoHd yd ;dlaIK fldñIu ^NASTEC& 

 fkd' 31$9" 31$10" vâ,s fiakdkdhl udj;" fld<U 08 

 tï'fla' iurisxy 

 20$2ta" › O¾umd, udj;" wia.sßh" uykqjr 

 uydpd¾h î'tia'î' lreKdr;ak 

 fN!;sl úoHd wxYh" fmardfoKsh úYaj úoHd,h" fmardfoKsh 

 uydpd¾h hQ't,a'î' chisxy 

 cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr 

 wdpd¾h mS'tia'î' j÷rd., 

 f,alï" md,l uKav,h" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr
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cd;sl uQ,sl wOHhk wdh;kfha m¾fhaIK iNd idudcslhska 

uydpd¾h iS'î' osidkdhl ^iNdm;s&" wOHlaI" cd;sl uQ,sl wOHhk wdh;kh" uykqjr

uydpd¾h î'tia'î' lreKdr;ak" fN!;sl úoHd wxYh" úoHd mSGh" fmardfoKsh úYaj úoHd,h" 

fmardfoKsh 

uydpd¾h l%siaákd Ydka;s o is,ajd bxcsfkare yd ;dlaIK úoHd mSGh" › ,xld újD; úYaj 

úoHd,h" kdj," kqf.af.dv

uydpd¾h kdu,a m%shka;" wOHlaI" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h" 

fmardfoKsh

uydpd¾h frdydka pkaøcs;a" N+ úoHd wxYh" fmardfoKsh úYaj úoHd,h" fmardfoKsh 

uydpd¾h frdydka fiakdër" fN!;sl úoHd wxYh" ›  ,xld újD; úYaj úoHd,h" fmd,af.d,a," 

uykqjr

uydpd¾h fla'ta'fla'ã'ã'ã' chiQßh" fN!;sl úoHd wxYh" le<Ksh úYaj úoHd,h" le<Ksh 

uydpd¾h mS'ta' ùrisxy" 

Ydl úoHd wxYh" lDIs úoHd mSGh" rcrg úYaj úoHd,h" mq,shkal=,u" wkqrdOmqrh 

uydpd¾h tï'ta'fla't,a' osidkdhl" cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h tka'tia'l=ud¾" cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h hQ't,a'î' chisxy" cd;sl uQ,sl wOHhk wdh;kh" uykqjr

uydpd¾h ta'kdkdhlaldr " cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h fca'tï'tia' nKavdr " cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h cS' fifkúr;ak " cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h tï'mS' fnkacñka " cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

wdpd¾h tï'iS'tï' bland,a " cd;sl uQ,sl wOHhk wdh;kh" uykqjr

wdpd¾h ã'tka'ud.kwdrÉÑ " cd;sl uQ,sl wOHhk wdh;kh" uykqjr

wdpd¾h tka'ã'iqnisxy " cd;sl uQ,sl wOHhk wdh;kh" uykqjr

wdpd¾h wd¾'wd¾' r;akdhl " cd;sl uQ,sl wOHhk wdh;kh" uykqjr

wdpd¾h tï'tia' ú;dkf.a " cd;sl uQ,sl wOHhk wdh;kh" uykqjr

wdpd¾h tÑ'ví'tï'ta'iS' úchisxy " cd;sl uQ,sl wOHhk wdh;kh" uykqjr

wdpd¾h mS'tia'î' j÷rd., ^f,alï md,l uKav,h&" cd;sl uQ,sl wOHhk wdh;kh" uykqjr
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cd;sl uQ,sl wOHhk wdh;kfha iqúfYaIS ch.%yKhka

uQ,sl m¾fhaIK ikao¾Nh ;=< cd;sl uQ,sl wOHhk wdh;kfha m¾fhaIK ls%hdldr lï j, wjOdkh fhduq 

jkafka mq¿,a wre;la ;=< ;sridr cd;sl ixj¾Okh flfrys jkafkah' cd;sl uQ,sl wOHhk wdh;kh my; 

i|yka m¾fhaIK jev igyka u.ska fuu wruqKq idCId;a lr .ekSu b,lal lr .ksñka ish lghq;= 

fufyhùfuys fh§ isáhs'

n, Yla;sh'

mqk¾ ckkSh yd mßir ys;ldó n, Yla;s m%Njhla ixj¾Okh lsÍu ;=<ska fmdis, bkaOk i|yd wm jeh 

lrk úYd, úfoaY úksuh m%udKh wju lr .; yels jk w;r ta iu.u wmf.a n, Yla;s wjYH;djhka 

i|yd úfoaY rgj,a u; hemSfï m%jK;djho wvq lr.; yels jkq we;' fN!;sl úÞHd;aul" ridhk 

úÞHd;aul yd ffcj úÞHd;aul wxYhkays flfrk m¾fhaIKhka u.ska cd;sl uQ,sl wOHhk wdh;kh fuu 

ldrKfhys ,d rfÜ cd;sl m%h;akh fj; ish odhl;ajh ,nd foñka isà'

iQ¾h fldaI m¾fhaIKh

wmf.a wjidkd;aul wruqK jkafka wvq msßjeh iQ¾h fldaIhka Ndú;d lrñka iQ¾h n, Yla;sh úÿ,s n, 

Yla;sh njg mßj¾;kh lsÍuhs' is,sfldka iQ¾h fldaI ksmoùfï msßjeh b;d by, neúka úl,am wvq 

msßjeh iQ¾h fldaIhla fidhd.ekSu jeo.;a fõ' fuu jHdmD;sh hgf;a wms wvq msßjeh iQ¾h fldaI ms<sn|j 

úu¾IKh lsÍfï fh§ isákafkuq' wms nyq wjhjl fc, úoahq;a úÉfþμ Ndú;d lrñka rxcl ixfõ§lD; 

iQ¾h fldaI u.ska 5] l muK n, Yla;s mßj¾;k ld¾hCIu;djhla idCId;a lr f.k we;af;uq'

m%ldY ridhksl c,lr jdhq ksIamdokh

msßisÿ bkaOkhl wjYH;djhka imqrd ,Sfï úNj yelshdj c,lr jdhqj i;=j we;' wmf.a wruqK ù 

we;af;a c, wKqj úfNaokh lsÍu u.ska ,dNodhl f,i c,lr yd wï,lr ksmoùu i|yd  mdr cïnQ," 

oDIHuh yd wfOdarla; f*dafgdak u.ska ls%hd;aul l< yels WmlrKhla ixj¾Okh lsÍuhs' fuu l%uh 

id¾:l f,i ixj¾Okh lsÍug yels jqj fyd;a yd th wd¾Ól jYfhka idOH ;;a;ajhl ;sfí kï th 

wkd.;fha§ n, Yla;s w¾nqo úi£u i|yd Wmfhda.S lr .; yels wjidkd;aul ;dCIKfõoh jkq we;'

YS% ,xldfõ N+ WIaK;aj iïm;a'

N+ WIaK;aj n, Yla;sh uq¿ukskau mßir ys;ldó n, Yla;s m%Njhla jk kuqÿ uQ,sl jYfhka ;dCIKsl 

±kqfï we;s wvqmdvq ksid YS% ,xldfõ fï ms<sn|j lsis fia;au fidhd ne,Sula lrkq ,en fkdue;' j¾I 2009 

isg wo olajd ld,h ;=< cd;sl uq,sl wOHhk wdh;kh úiska  “magnetolelluric l%uh Wmfhda.S lr .ksñka 

YS% ,xldfõ yd mqrd lshd wdrïN lrk ,o N+ WIaK;aj ióCIKh wdrïN fldg mj;ajdf.k hkq ,nhs' 

cd;sl uq,sl wOHhk wdh;k lKvdhu iu. fuys§ tlai;a rdcOdksfha úfYaI{ lKvdhulao lghq;= 

lf,ah' Bidk" W;=re ueo" kef.kysr yd ol=Kq m,d;a j, úia;S¾K N+ ióCIKhla mj;ajk ,È' wod, 

o;a; ±kg ilia flfrñka mj;sk w;r m%Odk jYfhka yïnkaf;dg m%foaYh yd fmdf,dkakrej l,dmh 

we;=¿ YS% ,xldfõ we;eï m%foaYhkays N+ WIaK;aj n, Yla;sh ,nd.ekSfuys ,d úYd, úNj yelshdjla 

we;s njg uQ,sl jYfhka fmkS f.dia ;sfí'

;dmc úoahq; m¾fhaIK jevigyk

m%dfoaYsl jYfhka ,nd .; yels ^WodyrK jYfhka iQ¾h n, Yla;sh" lEu msiSfï§ yd l¾udka; Yd,d 

j,ska wmf;a hk WIaK;ajh" msÿre" oyhshd fyda úh,s j,a me,Eá ms<siaiSu wdÈfhka ,efnk WIaK;ajh 

jeks& ́ kEu wdldrhl wmf;a hk n, Yla;s m%Njhka Ndú;d lrñka ls%hd;aul l< yels ;dmc úoahq; úÿ,s 

ckl hka;%hka ksIamdokh lsÍfuka cd;sl úÿ,s n, moaO;shg m%fõY úh fkdyels .ïno m%cdjkag 

m%;s,dN ,efnkq we;' ;dmc úoahq; úÿ,s ckl hka;%hka m%dfoaYslj fyda .Dy l¾udka;hla f,i 
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ksIamdokh lsÍu wdrïN l< fyd;a m%foaYfha jeishkag /lshd wjia:d Wod jkq we;' ^WodyrK jYfhka 

hdka;s%l wjhj moaO;Ska" CIqø úoahq; yd kefkda ú;aul jHjydrhka& jeks úfYaIs; jHjydrhka i|yd CIqø 

yd kefkda uÜgfï ;dmc úoahq; úÿ,s ckl hka;% fudähq,hka ixj¾Okh lsÍu yryd m%dfoaYSh wd¾Ólh 

ÈhqKq jkq we;'

ffcj bkaOk

2009 Tlaf;dan¾ udifha§ ffcj bkaOk m¾fhaIK jHdmD;sh wdrïN lrk ,oafoa ffcj bkaOk ksIamdokh 

lsÍu i|yd ffcj ú;aul iïm;a Ndú;d lsÍfï M,odhS l%u ixj¾Okh lsÍu i|ydh' wvq msßjeh ffcj 

bkaOk ksmoùu i|yd ;dCIKfõoh ixj¾Okh lsÍfï m%:u mshjrla jYfhka ±kg fi,shqf,daisl ffcj 

ialkaOh Ndú;d lrñka yd ffcj ialkaOh Ô¾K lsÍu i|yd fhdod.; yels m%dKS úfYaIhka mÍCIKhg 

n÷ka lrñka ú;aul mÍCIK isÿ lrñka mj;S'

lDIs l¾udka;h

fmdfydr

cd;sl uQ,sl wOHhk wdh;kfha CIqø Ôù ffcj ;dCIKfõ§ lKvdhu ffcj mg,uh ffcj fmdfydrla 

ksIamdokh lsÍug iu;a ù we;s w;r ta yryd remsh,a ñ,shk .Kkdjl úfoaY úksuh b;sß lr .ekSug 

yels jkq we;' fuu ffcj fmdfydr i|yd ±kg fmagkaÜ n,m;%hla ,ndf.k ;sfí' ridhksl fmdfydr 

wdkhkh lsÍu wvq lrñka fuu ffcj mg,uh ffcj fmdfydr Ndú;d lsÍfï m%;sM,hla jYfhka cd;sl 

ixj¾Okfhys ,d fndfyda m%;shudkhka we;s fjhs' m<uqfjkau ta ksid fmdfydr wdkhkh lsÍfï yd 

iykdOdr §fï nr wvq fjhs' lDIs l¾ufha§ yd j;= j.dfõ§ fmdfydr Ndú;fha isÿ jk fhdaO fmdfydr 

kdia;sho ta yryd wju fjhs' ridhksl fmdfydr ksid we;s jk frda.dndOhkao thska wvq jk w;r ta yryd 

m,sfndaO kdYl wdkhkh lsÍu i|yd jeh jk úfoaY úksuh b;sß ùug wu;rj tajd Ndú;h ksid we;s 

jk mdßißl .eg¿o ke;s fjhs' tu ksid ffcj mg,uh ffcj fmdfydr Ndú;h y÷kajd §fuka rfÜ 

cd;sl ixj¾Okh fj; fokqq ,en we;s odhl;ajh nyq uqyqK;lska hqla; fõ'

fNda. ÈhqKq lsÍu

YS% ,xldfõ wn jjkq ,nkafka iq¿ ^hemqï& fNda.hla jYfhka jk w;r bkaÈhdkq w¾O uydoaùmfha th 

m%Odk f;,a îc fNda.hls' foaYSh wn j¾. j, wkjYH treisla wï,h yd .a¨fldaisfkdf,aÜ ;sfí' ffcj 

;dCIKfõoh yd iïm%odhsl ñY% lsÍu u.ska wm úiska treisla wï,h wvq lrkq ,en we;'  wmf.a wn 

hemqï fNda.hl ;;a;ajfhka by,g Tijd f;,a îc fNda.hla njg m;a lsÍfï wruqKska thska 

.a¨fldaisfkdf,aÜ  ;=rka lsÍfï jev lghq;= ±kg isÿ flfrñka mj;S'

foaYSh iïm;a j,ska fmdaIKh'

j¾;udk YS% ,xldj W!K fmdaIKh yd wêl nr ^ia:q,;ajh& hk oaú;aj .eg¿jg uqyqK mdñka isà' 

ixj¾Okh fjñka mj;sk rgla jYfhka" ck;dj ;=< we;s ÿ¾j, fmdaIK ;;a;ajh rfÜ wd¾Ólh yd 

ixj¾Okh u; úYd, n, mEula we;s lrhs' Rcq f,i fyda jl% f,i wvq jQ M,odhs;djh  fya;=fldg f.k 

yd fi!LHdrCIK msßjeh jeä ùu ksid ±kg YS% ,xldfõ n, mj;akd ukaofmdaIK .eg¿j rfÜ wd¾Ól 

ixj¾Okh fj; ndOd muqKqjkq we;' tfukau wdydrhg wod, mßjD;a;Sh f,v frda. ksid jev lrk 

ck;dj w;r urK ixLHdj yd frda.S ;;a;ajhka j¾Okh jk w;r tys m%;sM,hla jYfhka Tjqkaf.a 

M,odhs;djh wju jkq we;' YS% ,xldfõ ukaofmdaIKhg úi÷ï fiùfï wNsm%dhfhka fm%daàk yd wxY= ud;% 

fmdaIK øjH w;sf¾lhla jYfhka YS% ,xldfõ wdydr l¾udka;h ;=< uqrex.d fld< fhdod.ekSfï 

yelshdjka ms<sn|j fidhd ne,Su i|yd wms ±kg uqrex.d fld< j, we;s fmdaIKSh .=Khka ms<sn|j 

úu¾IKhka mj;ajñka isákafkuq' YS% ,xldfõ fndfyda fofkl= w;r j¾;udkfha me;sÍ we;s ia:q,;ajh 

ms<sn| .eg¿j úi£fuys ,d lõ mS j, we;s úNj yelshdj ms<sn|j ±kg wOHhkhka isÿ lrñka mj;sk 

w;r tys wruqK jkafka wmf.a ck;djf.a fi!LH ;;a;ajh j¾Okh lsÍu i|yd fhdod.; yels úNj 

úl,am wdydr y÷kd .ekSu fõ'
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iajdNdúl ksIamdok

 

YS% ,xldfõ m<;=re yd fjk;a Ydl fldgia j,ska Wlyd .; yels kj mßir ys;ldó idrhka yd 

ixfhda.hka yd tu m<;=re yd Ydlhka yd iïnkaO È,Srhka ms<sn|j y÷kd.ekSfï jev igykla fï Èk 

j, wmf.a iajdNdúl ksIamdok m¾fhaIK lKvdhu úiska mj;ajdf.k hkq ,nhs' kj m%Njhka 

y÷kd.ekSu iajdNdúlj we;s jk ixfhda.hka jdKsc uÜgfï Wmfhdackhg ;=vq Èh yels w;r rfÜ cd;sl 

wd¾Ólh fj; odhl ùfï úNj yelshdj ta i;=j ;sfí'

mßir ¥IKh yd tys n,mEï wvq lsÍu'

msßisÿ mdkSh c,h fi!LH iïmkak cd;shl uQ,sl wjYH;djhls' ±kg W;=re ueo m,df;a me;sr f.dia 

we;s fkdokakd fya;+ka ksid we;s jk ksOka.; jl=.vq frda.h jeks ksOka.; frda.hka miqmi we;af;a 

wmú;%lrKh jQ c, m%Njhka njg iel lrk w;r m< lrkq ,en we;s o;a;hka wkqj fy,s jkafka wmf.a 

c,dYhka ridhksl øjHhka ksid ¥IKhg md;%ù we;s njh' úYajdih ;eìh yels ;dCIKfõohka fhdod 

.ksñka tjeks c, uQ,dY%hka msßisÿ lsÍu wNsfhda.hls' c, ud¾.hka yd mdxY= mßirh ner f,day u.ska 

¥IKh ùu ld¾ñl yd lDIs ld¾ñl ls%hdldrlï ksid Èfkka Èk jeä fjñka mj;S'fïjd woDIHudk w;r 

tajd ÿiaidOH ;;a;ajhkag fya;= fõ

'

wmf.a m¾fhaIK lKvdhï oyhshd yd fjk;a myiqfjka ,nd.; yels øjHhka mdúÉÑ lrñka wvq msßjeh 

tfy;a úYajdih ;eìh yels ;dCIKfõohka Wmfhda.S lr .ksñka ¥IKhg ,la jQ c,h msßisÿ lsÍu 

b,lal lrñka isá;s' ¥Is; c,fhys ;sfnk ftkaøsh yd ner f,day jeks ¥Ilhka ;=rka lsÍu i|yd tjeks 

;dCIKfõohka ixj¾Okh lsÍu ;=<ska ¥Is; c,h yd ne÷k fi!LH .eg¿ j,g úi÷ï ,efnk w;r ta 

u.ska YS% ,dxlslhskaf.a hyÔjk uÜgu by, kexfjkq we;'

 

f*fkda,a hkq ld¾ñl wmjdyhkays iq,Nj we;s ¥Ilhls' wmc, wmjdyhka iómfha we;s .x.djkag 

^WodyrK jYfhka le<Ks .Õ& yrjkq ,en we;s l¾udka; Yd,d YS% ,xldfõ ;sfí' bka miqj tu c,h 

mú;S%lrKh fldg mdkSh c,h f,iska fnod yßkq ,efí' tu c,hg m%;sldr lr ;snqKo idïm%odhsl c, 

mú;S%lrK l%uhkag ftkaøSh ridhksl øjHhka bj;a lsÍfï yelshdj ke;s jkakg bv ;sfnk w;r we;eï 

úg ta yryd jvd;a úI iys; wkqrEms;hka ckkh ùfï yelshdjo ;sìh yel' tu ksid wmf.a m¾fhaIK 

jev igyka j, ±kg ls%hd;aul fjñka mj;sk ¥Is; c,fhys we;s f*fkda,a wefkdaäl TlaislrKh u.ska 

bj;a lsÍu jeks kj ;dCIKfõohka ixj¾Okh lsÍu wmf.a ck;dj fj; wdrCIdldÍ mdkSh c,h iemhSu 

flfrys odhl;ajh ,nd fokq we;' cd;sl uQ,sl wOHhk wdh;kfha c, .=Kd;au m¾fhaIK lKvdhu 

úiska oka; *aÆfrdaishdj yd ksOdka.; jl=.vq frda.h jeks frda.dndOhka b;du nyq, f,i me;sÍ we;s 

W;=re ueo l,dmhkaf.a N+ .; c,fhka *a¨rhsä bj;a l< yels úfYaI fmrKhla ksIamdokh lrkq ,en 

we;' úh,s l,dmfha Ôj;a jk È<s÷ ck;dj fj; fuu m¾fhaIKh ;=<ska ,efnk m%;s,dN w;Hka;fhkau 

iqúfYaIS jkafkah'

c,h yd wmc,h miqúmru yd ,CIK ksrEmkh i|yd cd;sl uq,sl wOHhk wdh;kh úiska jHdmD;Ska 

ls%hd;aul lrñka isák w;r Bg wu;rj ¥IK m%;sld¾ñl wOHhkhkayso ksr; fjñka isà' N+ .; c, 

miqúmru" f.dv l< ìï j, CIrK ,CIK ksrEmkh yd wvq msßjeh øjH Wmfhda.S lr .ksñka ¥Il øjH 

bj;a lsÍu jeks lghq;= j,§ wms fjk;a wdh;khka yd iu. iyfhda.fhka jev lrkafkuq' wvq msßjeh yd 

mßir ys;ldó l%u fhdod.ksñka mßirfha we;s ner f,day ¥IKh ffcj m%;sld¾ñllrKh yryd bj;a 

lsÍug yd fl%dïhï" Bhï yd ksl,a jeks ner f,dayhka ffcj wjfYdaIlhka yd Ydl Wmfhda.S lr .ksñka 

bj;a lsÍug m%h;ak orkq ,efí'  
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fi!LHh yryd iudc iqN idOkh

widOH frda.hka ksYaph lsÍfï  wKql l%u

CIh frda.h ish jia .Kkdjla ;siafia YS% ,xldfõ mej;s ìhckl frda.hla úh' CIh frda.h 
uQ,sl jYfhka jhi wjqreÿ 15 isg 54 olajd jQ ;reK" j;a fmdfydi;a lï wvq" tfy;a rfÜ 
wd¾Ólfha fld÷ weg fm, ksfhdackh lrk ck fldgig n, mdhs' j¾;udkfha YS% ,xldfõ CIh 
frda.Skag fkdñ<fha m%;sldr ,efí' nyq-T!IO m%;sfrdaOl frda. m%fNaohkag ld¾hCIu f,i 
m%;sldr lsÍug yd md,kh lsÍug kï  frda.h l,a ;nd ksYaph lr .ekSu yd uQ,sl CIh frda. 
úfrdaë T!IOhkag olajk m%;sfrdaOh läkñka y÷kd.ekSu;a w;HjYH fõ' wmf.a tla 
wOHhkhl b,lalh jkafka frda.shdf.a idhksl kshe§kaf.ka Rcqju nyq-T!IO m%;sfrdaOl 
m%fNaohka y÷kd .ekSu i|yd nyqwjhúl odu m%;sls%hd  (PCR) ;dCIKfõoh u; mokï jQ ir," 
fõ.j;a yd úhoï wvq ñKqï ls%hdj,shla ixj¾Okh lsÍu fõ' CIh frda.Sh fkdjk 
uhsfldanelaàßhdkq  (NTM) frda.hkag fya;= jk ftkaøslhska fuf;la YS% ,xldj ;=< lsisÿ 
wOHhkhla lr fkdue;' fojeks jHdmD;sh uhsfldanelaàßhdkq wdidok ksh; f,i ksYaph lsrSu 
i|yd nyqwjhúl odu m%;sls%hd  (PCR) ;dCIKfõoh u; mokï jQ ir, yd fõ.j;a  ñKqï 
ls%hdj,shla ixj¾Okh lsÍfuys kshe,S isà' fodaI iys; frda. ksYaph je,elaúh yels kï yd $ 
fyda wju l< yels kï ta yryd cd;sl wd¾Ólhg ie,elsh hq;= msßjehla b;sß lr .; yels jkq 
we;'

c,dYhka ;=< we;s ihfkda úI

ihfkda nelaàßhdkq úI úúO wdldrhkaf.ka wkdjrKh ùfï m%;sM,hla jYfhka udkjhka úúO 
wys;lr fi!LH n,mEï j,g ,la jk nj b;d fyd¢ka m%f,aLk.; lrkq ,en we;s ldrKhls' 
ihfkda úI w;r f,dalh mqrd we;s ñßÈh c,dYhkays nyq,j yuq jk úI foj¾.hla jkafka 
uhsfl%daisiaáka yd is,skafv%dam¾fudmaiska jk w;r i;a;ajhskaf.a yd udkjhskaf.a wlaudjg yd 
jl=.vq j,g ydks meñKSu yryd fkdfhl=;a frda.dndOhka we;s lrk njg lreKq fy,s ù we;' 
tu ksid c, m%Njhkays we;s tjeks ihfkda nelaàßhd y÷kd .ekSu yryd c,fha .=Kd;aul 
Ndjhg tfrysj u;= fjñka mj;sk ;¾ckhla jk ihfkda úI ksmojk ihfkda nelaàßhd fy,s 
lr .ekSu i|yd läkï" wkql miqúmrï yelshdj we;s lr .ekSfï §¾> ld,Sk wruqK idCId;a 
lr .ekSug yelshdj we;s jkq we;' ;jo" y÷kd fkd.;a fya;+ka ksid we;s jk ksOdka.; jl=.vq 
frda.h YS% ,xldfõ u;= fjñka mj;sk W.% fi!LH .eg¿jls' fï frda.fha n, mEug hg;a ù isák 
frda.Ska jhi wjqreÿ 30 isg 60 olajd jhia ldKvhg wh;a jQfjda fj;s' flfia jqjo fuys n, mEug 
f.dÿre ù we;s l,dmfha we;eï m%foaY ;=< frda.hg f.dÿre jQ ldka;djka yd l=vd <uqkao olakg 
,efí' tfy;a frda.hg fya;=j fuf;la fidhdf.k ke;' tu ksid" fuu frda.hg fya;= jk 
idOlh y÷kd .ekSu cd;sl jYfhka jeo.;a jk fi!LH wjYH;djhls' jHdmD;Ska folla úiska YS% 
,xldfõ c,dYhkays úI iys; ihfkda nelaàßhdkq úfYaIhka y÷kd.ekSfï yd wkql ,CIKkh 
lsÍfuys fh§ isák w;r Bg wu;rj ihfkda úI YS% ,xldfõ y÷kd fkd.;a fya;+ka ksid we;s jk 
ksOka.; jl=.vq frda.h yd iïnkaO wjodkï idOlhlao hkak y÷kd.ekSfï m¾fhaIKhkayso 
ksr; ù isá;s' fujeks widOH ksOka.; ;;a;ajhka y÷kd .; fyd;a $ j,lajd .; fyd;a yd $ 
fyda iqj l< fyd;a fuh cd;sl wd¾Ólfha ie,elsh hq;= msßjehla b;sß lr .ekSug ;=vq fokq we;'

iakdhq moaO;s yd l:k ÿn,;d iys; frda.Skag iydh ùu'

^weñfhdafg%d*sla md¾Yúl cdrÜGHfha mYapd;a wjia:dj (ALS),  wêl uia;sIal mCId>d;h" YS¾I 
CI;sh" yd lfYare ;=jd, jeks& wêl pd,l wmydhkhkaf.ka fmf,k frda.Ska i|yd fud<h - 
mß.Kl - w;=re uqyqK; moaO;Ska ñ< l< fkdyels ;rï jgfkah' wêl ldhsl ÿn,;djhkaf.ka 
fmf,k frda.Skag ta u.ska frdao mqgq yd rEm jdySkS hka;% jeks WmlrK md,kh lsÍfï yd ̂ isxy," 
øúv fyda bx.S%is jeks& Tyqf.a fyda wehf.a ujq niska mß.Kl yvlska ixksfõokh lsÍfï;a 
yelshdj ,efí' l:k ÿn,;djhkaf.ka fmf<k ^l:d l< fkdyels& mqoa.,hskag fmdÿ ck;dj 
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iu. ixksfõokh lsÍfï M,odhS l%uhla wjYH fõ' wdndê; mqoa.,hdf.ka ,efnk fhojqug 
wkqj isxy, l:kh ksIamdokh l< yels cx.u úoahq;a l:k moaO;shla ±kg ixj¾Okh 
flfrñka mj;S'

Wiaikaf.dv i¾fmkaákhsÜ N+ñ Nd.h ;=< Ydl mßir úoHdj
 
yïnkaf;dg Èia;s%lalfha Wiaikaf.dv msysá N+-WoaNso úWiaikaf.dv i¾fmkaákhsÜ N+ñ Nd.h 
;=< Ydl mßir úoHdj yïnkaf;dg Èia;s%lalfha Wiaikaf.dv msysá N+-WoaNso úoHd;aul jeo.;a 
lulska hqla; jQ fuu wkqmfïh N+ñ Nd.fhys lrkakg fhÿk wOHhkhkaf.a m%;sM,hla jYfhka 
cd;sl uQ,sl wOHhk wdh;kfha udkj yd ffcj f.da,Sh lñgqj úiska fuu N+ñ Nd.h N+- 
WoHdkhla f,i  m%ldYhg m;a lrk f,i hqfkiafldaj fj; bÈßm;a lsÍu i|yd fhdackdjla 
ms<sfh, lrk ,È' fuh Wiaikaf.dv m%foaYfha m%cdjkaf.a iudc-wd¾Ól ixj¾Okh flfrys yd 
fuu N+ñ Nd.h ixrCIKh lsÍu flfryso odhl;ajh § we;';aul jeo.;a lulska hqla; jQ fuu 
wkqmfïh N+ñ Nd.fhys lrkakg fhÿk wOHhkhkaf.a m%;sM,hla jYfhka cd;sl uQ,sl wOHhk 
wdh;kfha udkj yd ffcj f.da,Sh lñgqj úiska fuu N+ñ Nd.h N+- WHkhla f,i  m%ldYhg m;a 
lrk f,i hqfkiafldaj fj; bÈßm;a lsÍu i|yd fhdackdjla ms<sfh, lrk ,È' fuh 
Wiaikaf.dv m%foaYfha m%cdjkaf.a iudc- wd¾Ól ixj¾Okh flfrys yd fuu N+ñ Nd.h 
ixrCIKh lsÍu flfryso odhl;ajh § we;'

wmf.a iajdNdúl jkdka;rhkays ldnka ;sr lsÍu
úh,s l,dmfha jkdka;rhkays ffcj ialkaOh ;lafiare lsÍfï wOHhkhka u.ska wmf.a 
iajdNdúl jkdka;rhka i;=j we;s foaY.=Ksl ;;a;ajhka ,sys,a lsÍfï úNj yelshdfõ cd;sl 
uÜgu ksYaph lsÍu flfrys odhl;ajh iemefhkq we;' fuu m%foaYfha meje;s .egqï ;;a;ajh 
ksid óg fmr fuu jkdka;rhka wOHhkh l< fkdyels úh' l,ska ,ndf.k .nvd lrf.k ;snqK 
o;a; Ndú;d lrñka fylafghdr 4"95"000 l jmißhla wdjrKh flfrk jkdka;r 8 lg wod, 
by; ffcj ialkaOhka yd tu ffcj ialkaOhkays .nvd ù we;s ldnka ms<sn| ;lafiarejla wm 
úiska ±kg iïmQ¾K lrkq ,en we;'

fvx.= wjodku fmkajk is;shula ckkh lsÍu
fvx.= jhsria frda.h kd.ßl m%foaYhkays isg w¾O kd.ßl m%foaY fj; fõ.fhka me;sfrñka 
mj;S' iudc wd¾Ól yd foaY.=Kh yd iïnkaO idOlhkao fuu jHdma;shg odhl fjñka ;sfí' 
wms" N+f.da,Sh f;dr;=re moaO;sh (GIS) Ndú;d lrñka udjke,a, yd .ïfmd, w¾O kd.ßl 
k.rhka ;=< frda.h wêl f,i me;sfrñka mj;sk m%foaYhka y÷kd .ekSu i|yd fvx.= wjodku 
fmkajk is;shula ms<sfh, lrñka isáuq' N+f.da,Sh f;dr;=re moaO;sh (GIS) fvx.= me;sÍu yd 
iïnkaO wdfrda.H Yd,d jd¾;d iu. iudc wd¾Ól" mdßißl yd foaY.=Ksl mrdñ;Ska yd iïnkaO 
f;dr;=re iïnkaO lrhs' fvx.= wjodku fmkajk is;shu" fvxa.= iïfm%aIKhg m%;spdr olajñka 
yd l%fudamdhhka f.dv k.ñka frda.h je,elaùfï fufyhqï ie,eiqï ks¾udKh lsÍu i|yd 
;SrK .kakka fj; msfok fuj,uls'
 
mdxY= ldnka yqol,dlrKh yd .nvdlrKh'
ldnka yqol,d lr .nvd lsÍfï ish¿ udOHhka w;=ßka l<ukdlrKh l< yels úYd,;u (2500 
Gt) .nvdlrK udOHh jkafka mdxY= fyj;a mihs' lsfhdafgda .súiqu úiska mKjkq ,en we;s ldnka 
vfhdlaihsâ úfudapkh wvq lsÍfï b,lalhka imqrd .ekSu i|yd úNj jYfhka jeo.;a jk 
fN!ñl ldnka .nvdj f,iska mi i,lkq ,efí' uQ,sl wOHhk wdh;kfha fuu jHdmD;sh hgf;a 
lrkq ,nk wOHhkhka b,lal lrkq ,en we;af;a ldnka kdia;sh wju lsÍu yd mi ;=< ldnka 
r|jd .ekSu Wmßu lsÍu flfrysh' óg wu;rj" lDIs ld¾ñl mdxY= ;=< ldnka yqol,dlrKh yd 
.nvdlrKh u.ska foaYSh M,odhs;djh ÈhqKq ùu yd yß;d.dr jdhQkaf.a Y=oaO úfudapkh wvq ùu 
u.ska m%fCIams; f.da,Sh foaY.=Ksl úm¾hdihkaf.a wksIaG úmdl wju ùu hk oaú;aj 
ch.%yKhka ,nd.; yels jkq we;'
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7'1' úl,am yd mqk¾ckkh l< yels Yla;sh 

7'1'1 ffcj bkaOk ksIamdokh $ ldnka ;ekam;a lsÍu yd l<uKdlrKh 

 wdpd¾h wd¾'wd¾' r;akdhl ^jHdmD;s kshuq $ m¾fhaIK wdpd¾h& 

jHdmD;s f;dr;=re 

› ,xldfõ ñßosh ihfkdnelaàßhd Ndú;fhka ffcj bkaOk ksIamdokh lsÍu iy tu ihfkdnelaàßhdjka 

wKql yd rEm úoHd;aul ksudkh 

by< k.sk Yla;s b,a¨u iy yß;d.dr jdhq úfudapkh wvqlr,Sug úi÷ula f,i ffcj moaO;s Ndú;d l< 

yel' f;jeks woshf¾ ffcj bkaOk m%Njhla f,i we,a.S ffcj ialkaOhka y÷kdf.k we;s w;r tys 

j¾Okh yd M,odhs;djh wfkl=;a m%Njhkag idfmalaIj b;d by< uÜgul mj;s' tfukau wfkl=;a 

idïm%odhsl ffcj ialkaO bkaOk wuqøjHhka jif¾ tla;rd ld,hlg muKla iSudjk w;r tajdfha 

j¾Okh isÿjkafkao b;d fiñks' tfia jqjo we,a.S hkq oskm;d j.d l< yels úfYaIhla jk w;r tl 

rd;%shla ;=<os mßudj fo.=Khla olajd j¾Okh úh yel' tys wvx.= ldnksl ix>glhka ffcj bkaOk 

ksIamdokh i|yd M,odhs f,i fhdod.ekSug yelshdj we;' we,a.S j, nyq wix;Dma; fïo wï, by< 

m%udKhla wka;¾.; ùu" ffcj bkaOk ksmehqu i|yd m%fhdackj;a jk wfkl=;a lreKhs' tneúka ›  

,xldfõ ñßosh c,dYhkays cSj;ajk ihfkdnelaàßhd iy we,a.S Ndú;fhka ffcj bkaOk ksIamdokh 

lsÍu ms<sn| wkafõIKhka fuu m¾fhaIKh ;=<ska isÿflfrkq we;' 

fi,shqf,daisld Wmia:rhka Ndú;fhka t;fkda,a ksIamdokh i|yd laIqø cSù udos,s iy ffcj mg, jeä 

oshqKq lsÍu 

ffcj bkaOk hkq jeo.;a úl,am Yla;s m%Njhka fõ' Ydl j,ska ,nd .efkk ,s.afkdfi,shqf,disl 

øjHhka ys b;d by< iSks m%udKhla wvx.= ù we;' flfia jqjo tu øjHhka ffcj bkaOk ksIamdokh i|yd 

fhdod.ekSu wd¾Ól jYfhka wiSre lghq;a;la ù we;' ukaoh;a iqúfYaIs fmr - m%;sl¾uK l%ufõohka 

wjeis jk neúks' M,odhs fi,shqf,daia " fyï fi,shqf,daia yd ,s.akska ydhlhka fjkalr.ekSu ydhk 

l%shdj,s yd ffcj mg, yd iy frdams;hkaf.a n,mEu wOHhkh lsÍu yd c,Sh j,a me,Eá Wmia:rhla f,i 

Ndú;d lsÍu ms<sn| wkafõIKhka fuu jHdmD;sh uÕska isÿflf¾' 

mdxY= ldnka ;ekam;a lsÍu yd l<uKdlrKh 

jdhqf.da,h WKqiqï ùfï wjodku wvqlr.ekSu i|yd ldnkavfhdlaihsâ yd wfkl=;a yß;d.dr jdhq 

úfudapkh iSud lsÍu ms<sn| wjOdkh fhduq ù we;' lD;%su l%ufõohka ñ, wêl jk w;r tajd l%shdjg 

kexùuo wmyiq lreKla fõ' tneúka iajdNdúl l%ufõohka flfrys keUqre ùu jvd;a fhda.H fõ' 

iajNdúl jdhqf.da,Sh ldnkavfhdlaihsâ wjfYdaIK l%ufõohka Tiafia jir .Kkdjla ldnka ;ekam;= 

f,i mj;ajdf.k hd yel' jkdka;r" mdxY= moaO;ska id.r yd jdhqf.da,h i;=j tn÷ ldnka ;ekam;= 

.nvd lr.ekSug yelshdj mj;s' ta w;ßka mdxY= moaO;skayg jvd;a by< ldnka m%udKhla wjfYdaIKh 

lr.ekSug tu uq¿ mdxY= ldnka ;ekam;= m%udKh 2300 pg jk w;r tu m%udKh jdhqf.da,Sh ldnka 

;ekam;= m%udKh ̂ 770 pg& fuka 3 .=Khlao Ydl ldnka ;ekam;= m%udKh ̂ 610 pg& fuka 3'8 .=Khlao fjhs' 

^is.afkaÜ yd msßi" 2011& tfia kuqÿ" ldnka ;ekam;a lr.ekSu Wfoid mdxY= moaO;skaf.a fuu iqúfYaIs 

ld¾hNdrh yd tkhska yß;d.dr jdhq úfudapkh my; fy<Sug ,ndfok odhl;ajh ms<sn| by< 

wjOdkhla fhduq ù ke;' ldnka ;ekam;a lsÍu l<uKdlrKh lsÍu ms<sn| Wm jHdmD;ska 3 la Tiafia 

wOHhkh flfrk w;r ldnka ydhkh yd mdxY=$j.d moaO;Ska ;=< ldnka r|jd .ekSu ms<sn|j fidhd 

nef,a' 
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jkdka;r yd f;a j.d moaO;ska ;=< mdxY= ldnka ;ekam;a lsÍu 

ksj¾;k l,dmfha fylaghdr ñ,shk 20 lg by< m%udKhlska bhqle,smagia úfYaIhka j.dlr we;' by< 

j¾Ok fõ.h" myiqfjka j.d l< yels ùu yd mdßißl ;;ajhkag myiqfjka Tfrd;a;= osh yelsùu hk 

lreKq fya;=fjka › ,xldfõo oej fnda.hla f,i bhqle,smagia nyq,j j.d flf¾' › ,xldfõ ydhkhg 

,la jQ m%foaYhkays úfYaIfhka bhqle,smagia j.dj isÿlr we;' oej$or ,nd.ekSu" ikakdhl l=¿Kq" f¾,a 

mS,s i|yd Ndú;d l< yels ùu N+ñ mqkre;a:dmkhg wu;rj fuu j.djkaf.ka ,nd.; yels wu;r jdis 

f,i y÷kajd osh yel' kuq;a uE;ld,Skj fidhd.;a lreKqj,g wkqj fuu j.d jkdka;r fõ.j;a ldnka 

.%dyl f,i l%shdlrk nj;a" tkhska jdhqf.da,Sh ldnkavfhdlaihsâ m%udKh my; fy<Sug odhl jk nj;a 

y÷kdf.k we;' bhqle,smagia Ydl jxYhg wkqrEmjk idOl /ila fuu mdxY= ldnka ;ekam;a lsÍfï 

ld¾h Wfoid odhl fõ' 

› ,xldfõ jkdka;rj, nyq,j j.d flfrk bhqle,smagia j¾.hls' Eucalyptus grandis tneúka ldnka 

;ekam;a lsÍfuys,d Eucalyptus grandis j.djkays jhia ld,iSudj úiska we;slrk n,mEu wm úiska 

wOHhkh flf¾' Bg iu.dój tu j.d moaO;Ska úiska isÿflfrk ldnka ;ekam;a lr.ekSu wdikakj 

mj;sk m;k" ;DK ìï" iajNdúl jkdka;r yd f;a j.djka úiska isÿflfrk ldnka ;ekam;a lsÍfï 

l%shdj,Ska iuÕ ii|d ne,Sugo isÿflf¾' fuu m¾fhaIKhkaf.ka ,nd.efkk f;dr;=re o;a;hka ldnka 

ks¾Khka ffcj úúO;ajh yd yß;d.dr jdhq ms<sn| jdKscuh w.hka fidhd hk úúO rdcH yd fm!oa.,sl 

wxY i|yd jeo.;a jkq we;' úfYaIfhka f,dal jkdka;r mßir moaO;ska ys wkd.; ;;ajhka mqfrdal:kh 

lsÍug;a l<uKdlrK lghq;= ixúOdkh lsÍug yd rdcH m%;sm;a;s we;=¿ ud¾f.damfoaYlhka ksis f,i 

mj;ajd .ekSug;a fuu f;dr;=re Wmldß jkq we;ehs wfmalaId flf¾' tfukau › ,xldj muKla fkdj 

wfkl=;a rgj,a i|ydo ld,h iy wjldYh iuÕ ldnka ;ekam;= úp,kh jk wdldrfha o;a; jeo.;a jkq 

we;' ukaoh;a wkd.;h Wfoid jk j.d l<uKdlrKhg tu o;a; mokï lr.; yels neúks' fuu 

wOHhkh ;=<ska › ,xldfõ mj;sk ldnka ;ekam;= ms<sn|j fidhd nef,k fyhska jdhqf.da,h WKqiqï yd 

ld,.=K úm¾hdihka we;sùu wju lsÍu i|yd › ,xldfjka iemfhk odhl;ajh ms<sn|j úoyd oelafjkq 

we;' 

› ,xldfõ W;=re m%foaYfha N+ñ Ndú;h yd ldnka ;ekam;a lsÍu

lDIsl¾udka;h yd ine|s lafIa;% m¾fhaIK jevigyka /ila uÕska wiajeoaoSu yd wjfYaI l<uKdlrK 

l%shdldrlï ;=<ska tla flfrk ffcj ialkaO Ndú;d lr ldnka ;ekam;= we;s lr.ekSu ms<sn| wjOdkh 

fhduq lr we;' ksj¾;k l,dmh ;=< fmdfydr Ndú;h l<uKdlrKh ms<sn| isÿlr we;s wOHhkhka 

iSñ; jqjo ldnka ;ekam;= Wfoid tuÕska w;suy;a n,mEula t,a, úh yel' miaj, wvx.= ueá$frdkauv 

m%udKhka iy laIqøcSù l%shdldrlï fya;=fjka ldnka ;ekam;= laIhùu isÿjk njo jd¾;d ù we;' tneúka 

ksj¾;k l,dmSh ld,.=Ksl" mdxY= yd l<uKdlrK idOlhkaf.a iqúfYaIs wka;¾ l%shdjka ms<sn| 

m¾fhaIK wjOdkh fhduqúh hq;=h' › ,xldfõ W;=re m,df;a úúO lDIsl¾u N+ñ Ndú;hkaysos mj;sk 

mdxY= fmdaIl m%udKhka" mdxY= wdlD;ska yd jHqy ia:dhs;djhka úiska ftkaøsh ldnka yskakhka flfrys 

we;slrk n,mEï wkafõIKh lsÍu fuu wOHhkh uÕska isÿflf¾' ,nd .efkk m%;sM, Ndú;fhka 

ksj¾;k l,dmSh mdxY= iajNdjhka y÷kd.ekSug yd tajd ksis mßos l<uKdlrKh isÿlsÍug wfmalaId 

flf¾'

 

› ,xldfõ kl,aia jkdka;r l,dmfha mdxY= ldnka ixÑ;hka ks¾Kh lsÍu yd is;shï .;lsÍu 

´kEu .iafld<ka iys; l,dmhla ;=< jdhqf.da,Sh ldnka ;ekam;a lr.ekSfï yd tajd fmdf<djg by<ska 

mj;sk ffcj ialkaO ia;rhla ;=< .nvd lr.ekSfï  yelshdj mj;s' fuu ffcj ialkaO ia:rhkaf.ka 
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fldgila l%u l%ufhka lvd jefgñka mig tl;= fjñka laIqø cSù l%shdj,ska Tiafia mdxY= ldnka iuÕ 

ixfhda. ùu isÿfõ' › ,xldfõ iajNdúl yd j.d lrk ,o jkdka;r lDIsl¾udka; N+ñka" f.dúìï" l=vd 

mßudK j.djkao l=Uqre" úh,s yd f;;a ;DK ìï fyda m;k yd lfvd,dk jkdka;ro we;' ta w;ßka 

jdhqf.da,Sh ldnkavfhdlaihsâ hdukh lsÍfuys,d iajNdúl jkdka;r úiska jeo.;a ld¾hNdrhla 
2 

bgqlrhs' › ,xldfõ uOHu l÷lrfha o< jYfhka 320km m%udKhl me;sr mj;akd jeis jkdka;rhla f,i 

kl,aia l,dmh y÷kajd osh yels w;r mq¿,a mrdihl mj;sk ld,.=Ksl yd N+ o¾Yk úúO;ajhlao 

iajNdúlj yd ckhd úiska we;slrk ,o jDlaI,;dosho kl,aia jkdka;rhg iqúfYaIs fõ' tneúka kl,aia 

jkdka;rfha W;=re foig wod,j ldnka ;ekam;a lr.ekSfï yelshdj ms<sn|j fuu jHdmD;sh uÕska 

wkafõIKh flfrkq we;' fuu wOHhkh i|yd w¾O l÷lr jkdka;r ^SM& f;;a fudaiï l,dmSh 

jkdka;r ̂ MM& ;DK ìï ̂ GL& újD; yd ,÷ le,E ̂ OS& iy j.d lrk ,o jkdka;r ̂ FP& jeks mdßißl 

moaO;ska we;=,;a fõ' ,nd.efkk o;a;hka Ndú;d lr GIS ;dlaIKh weiqfrka mdxY= ldnka ;ekam;= wod, 

mdßißl moaO;ska yd mdxY= moaO;skag wkql+,j úoyd oelafjk is;shulao ks¾udKh flfrkq we;' kl,aia 

jkdka;rfha mdxY= ldnka ;ekam;a lr.ekSu ms<sn|j by< wjfndaOhla ,nd.ekSug tuÕska wjldY 

ie,fia' 

› ,xldfõ iy,a fnda. j.d moaO;ska ;=< mj;sk ldnka ;ekam;= m%udKhka ks¾Kh lsÍu yd is;shï .;lsÍu

;sridr N+ñ l<uKdlrKh ;=<ska mdxY= ldnka ;ekam;= m%udKh by< kexùfï m%n, yelshdj ms<sn| 

fïjk úg f,dal wjOdkh fhduq ù we;' lDIsld¾ñl mdxY= moaO;ska ;=< isÿjk ldnka ;ekam;a lr.ekSu 

yd yß;d.dr jdhq úfudapkh hk l%shdj,ska Tiafia wod, moaO;ska ;=< ldnka ix;=,s;;djh mj;ajd.ekSu 

yd wfkl=;a moaO;ska ;=< isÿjk úfudapkhka ì| fy,Su isÿflf¾' fnda. udrej" mia wiajeoaÿu" mqrka 

ld,h yd c, l<uKdlrK l%ufõohkaj,g wkql+,j ldnka ;ekam;= m%udKh wvqjeäùu isÿfõ' wfkl=;a 

úh<s fnda. j.djkag idfmalaIj ù j.dlrk l=Uqre moaO;ska ys by< mdxY= ftkaøSh ldnka m%udKhla 

wka;¾.; jk njg jd¾;d ù we;' tu mdxY= ftkaøSh ldnka" ksis mßos mj;ajdf.k hdfuka l=Uqre 

wiajekak by< kexùug muKla fkdj ldnka úfudapkh wvqlr,Sugo wjia:dj ie,fia' ksj¾;k l,dmSh 

iy,a j.dlrk N+ñ moaO;ska lsysmhlg ldnka ;ekam;= yd ftkaøsh ldnka ixÑ;hka .Kkh lsÍu yd 

ii|d ne,Su fuu jHdmD;sh uÕska isÿflf¾' fnda. j.djka úiska we;s flfrk úp,khka ms<sn|jo 

wkafõIKh flfrkq we;' tfukau › ,xldfõ l=Uqre moaO;Ska ;=< mj;sk mdxY= ldnka ;ekam;= GIS 

;dlaIKh weiqfrka is;shï .; lsÍuo fuu jHdmD;sh uÕska wruqKq lrf.k we;' 

18



m¾fhaIK úfYaI{ ( uydpd¾h tia'ta' l=,iQßh 

jHdmD;s ld¾h uvq,a,  ( fla' fudaykka" tï'tï'tia'tka' fm%au;s,l" wd¾'mS'tia' l=udß  rdcmlaI"     

    *qjdâ yqfiaka

m¾fhaIK lghq;=j, kshef,ñka 
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 iyfhda.s;djka ( ufkdaß .=Kr;ak ̂ ;sridr l<uKdlre" *skaf,aia à'tiafÜÜ  ,xld ̂ fm!oa& 
    iud.u  
    wdpd¾h tka' {dKfj,ardcd" lDIsl¾u mSGh" hdmkh úYajúoHd,h 
    uydpd¾h jika; l=udr" lDIsl¾u mSGh" reyqKq úYaj úoHd,h 

udkj iïm;a ixj¾Okh 
aa& mYapd;a Wmdê wOHhkhka iïmQ¾K lr we;s m¾fhaIK iyldrjreka
 tia' fm%au;s,l - 
 ksnkaOk ud;Dldj ( bhqle,smagia ^ Eucalyptus grandis) jk j.djkays jhia ld,dkqrEm úp,kh 

iuÕ ldnka ;ekam;a lsÍu ^wdpd¾h Wmdêh& 2014" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh 
úYaj úoHd,h" fmardfoKsh  

b& mYapd;a Wmdê  yeoEÍu i|yd ,shdmosxÑ ù we;s m¾fhaIK iyldrjreka ̂ o¾Ykm;s Wmdê 
 wfmalaIl& 
 1' fla' fudaykka - 
  ksnkaOk ud;Dldj ( fi,shqf,daysl øjHhkaf.ka M,odhs t;fkda,a ksIamdokh i|yd laIqø        
  cSù  udos,s iy ffcj mg, jeäoshqKq lsÍu 
 2' wd¾'mS'tia' l=udß ̂ o¾Ykm;s Wmdê wfmalaIl&
  ksnkaOk ud;Dldj ( › ,xldfõ  kl,aia jk l,dmfha mj;sk ldnka ;ekam;= ks¾Kh 
  lsÍu yd is;shï .;lsÍu 
 3' *qjdâ yqfiaka^wdpd¾h Wmdê wfmalaIl& 
  ksnkaOk ud;Dldj ( › ,xldfõ ñßosh ihfkdanelaàßhd Ndú;d lrñka ffcj bkaOk 
  ksIamdokh lsÍu iy tu ihfkda nelaàßhdjkaf.a rEm úoHd;aul yd wKql ksudkhka 
  wkafõIKh 

c& m¾fhaIK yd mqyqKq isiqka 
 1' ìud,s lkakx.r wdrÉÑ ̂ úoHdm;s Wmdê wfmalaIl" úoHd mYapd;a Wmdí wdh;kh"     
  fmardfoKsh úYaj úoHd,h& 
 2' ù' idõ;skS ̂ Wmdê wfmalaIl" hdmkh" úYaj úoHd,h& 
 3' à' wNsrdï^Wmdê wfmalaIl" hdmkh" úYaj úoHd,h&
 4' tï'ù'hQ'tï' chisxy ̂ Wmdê wfmalaIl" reyqKq úYaj úoHd,h& 
 5' pkaøfialr ̂ Wmdê wfmalaIl - BMS" fld<U& 
 6' os,dks osidkdhl ̂ ydä úoHd,h" wïmdr& 
 7' c;=l=, ,sxf.aiajrka ̂ hdmkh úYaj úoHd,h& 
 8' frdaysks ,sjd{dKNdKq  ̂ hdmkh úYaj úoHd,h& 
 9' ueourkaodj, ̂ úYaj úoHd, wfmalaIl YsIH&
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7'1'2 >kSN+; mod¾: fN!;sl úoHdj iy >k wjia:dfõ ridhk úoHdj 

>kSN+; mod¾: fN!;sl úoHdj 

uydpd¾h tï'ta'fla't,a' osidkdhl ^m¾fhaIK uydpd¾h$jHdmD;s kshuq& 

wdpd¾h cS'fla'wd¾' fiakdër ^ndysr wdY%s;$m¾fhaIK uydpd¾h& 

jHdmD;s f;dr;=re 
2014 jir ;=<os ikSN+; mod¾: fN!;sl úoHd jHdmD;sfha m¾fhaIK lghq;= uQ,sl lafIa;% folla Tiafia 
isÿlrk ,os' a& nyq wjhúl wvx.= fkdjk fc,a úoHq;a úÉfPaokhla ixiaf,aIKh" ksudkh yd j¾K      
ixfõoS iQ¾h fldaI i|yd tajdfha Ndú;h b& leâñhï  i,a*hsâ$leâñhï fg,shqßka P -n ikaê iQ¾h 
fldaIhkays Ndú;d l< yels ridhksl fodajk wjidok l%ufõohka ks¾udKh l< leâñhï i,a*hsâ  
mg,hka m%Yia;slrKh lsÍu 

by; i|yka lrk ,o m<uq jHdmmD;sh hgf;a nyq wjhúl wvx.= fkdjk fc,a úoHq;a úÉfPaokhka 
ksmoùu id¾:lj isÿflfrñka mj;s' ta i|yd t;s,ska ldnfkaÜ" fm%dms,ska ldnfkaÜ iy ødjlhkays 
oshlr.;a fgÜrd fm%dms,a wefudakshï whvhsâ yd fmdgEishï whvhsâ fhdod .eKqk w;r is,sld jdIamhka 
ixfhda.kh lsÍuo isÿlrhs' fuu úoHq;a úÉfPaokhkays whäka ,jK idkaøKh yd is,sld jdIam m%udKh 
m%Yia;SlrKh lrñka jvd;a by< whksl ikakdhl;djhla ,ndfok fc,a úoHq;a úÉfPaohla jeä oshqKq 

-2
lrf.k we;' 100mwcm  lajQ m%udKhl wdf,dalhla hgf;a j¾K ixfõoS iQ¾h fldaIhlg fun÷ fc,a 
úoHq;a úÉfPaohka yd ks;sks iújr ghsfÜkshï  Tlaihsâ wefkdavhka iyiïnkaO lsÍfuka 5'32] l Yla;s 
mßj¾;k laIu;djhla ,nd.; yels úh' 

fojk jHdmD;sh i|yd cd;sl úoHd moku úiska m%;smdok iemfhk w;r tuÕska leâñhï  i,a*hsâ $ 
leâñhï  fg,shqßka p - n ikaê iQ¾h fldaI i|yd Ndú;d l< yels leâñhï i,a*hsâ mg, m%Yia;sSlrKh 
ms<sn| wOHhkhka isÿflf¾' ridhksl fodajk wjidok l%uhla Ndú;fhka leâñhï i,a*hsâ  ;=kS 
mg,hka ksmojd we;' mg,hkays >klu" r;a flfrk WIaK;ajh yd ld,h hk idOl iuÕ Yla;s uÜgï 
mr;rhka" oDYH wjfYdaIKh yd ;Sre m%;sfrdaOh fjkiajk wdldrho wkafõIKhg ,la úh' bkaähï  
ud;%l leâñhï i,a*hsâ  mg,hka yd ghsfÜkshï  vfhdlaihsâ  iaudrlaIl ia;rhkays j¾Okh lrk ,o 
leâñhï mg,hka ;jÿrg;a wOHhkhg ,la flfrk w;r tajd úiska Yla;s wka;rhka fj; we;slrk 
n,mEï  ms<sn| fidhd nef,kq we;' wmf.a ksÍlaIKhkag wkqj" ghsfÜkshï  vfhdlaihsâ iaudrlaIl 
ia;rhka u; j¾ê; leâñhï i,a*hsâ fukau bkaähï ud;%sl leâñhï  i,a*hsâ  mg,hka úiskao Yla;s 
uÜgï  mr;r w.hka by< kexùu isÿflf¾' kjHlrKh lrk ,o leâñhï  i,a*hsâ mg, Ndú;fhka 
leâñhï i,a*hsâ$leâñhï fg,shqßla ;=kS iQ¾h fldaIhka ks¾udKh lsÍug wfmalaId flf¾' 

>k wjia:dfõ ridhk úoHdj 
uydpd¾h tï'ta'fla't,a' osidkdhl ^m¾fhaIK uydpd¾h yd jHdmD;s kshuq& 

wdpd¾h cS'fla'wd¾' fiakdër ^ndysr wdY%s;$ m¾fhaIK uydpd¾h& 

jHdmD;s f;dr;=re
 
2014 jir ;=<os >k wjia:dfõ ridhk úoHd jHdmD;sh úiska m¾fhaIK jHdmD;s 3 l l%shdldrlï  osh;a 
flreKs' a.ñY% legdhk wdprKh uÕska øj úoHq;a úÉfPaohka iys;j j¾K ixfõos iQ¾h fldaIhkays 
laIu;dj by< kexùu b'áka Tlaihsâ  lef;dav yd fmd,st;s,ska Tlaihsâ  mokï  lr.;a fc,a nyq 
wjhúl úoHq;a úÉfPaohka wvx.= jk >k wjia:dfõ ue.akSishï  negß c'ßos yd r;arka ks;sks wxY= iuÕ  
ghsfÜkshï  vfhdlaihsâ m%ldY - wefkdav kjHlrKh lsÍfuka j¾K ixfõoS iQ¾h fldaIhkays laIu;dj 
by< kexùu  

by; i|yka l< m<uq jHdmD;sh i|yd t;s,ska ldnfkaÜ ̂ EC&" fm%dms,ska ldnfkaÜ ̂ PC&" weisfgdkhsg%hs,a ̂  
ACN&" fmdgEishï whvhsâ  ̂ KI&" fgÜrd fm%dmS,a wefudakshï  whvhsâ ̂ Pr NI& yd whäka ̂ I & Ndú;fhka 4 2

ødjK úoHq;a úÉfPaohka ilid .eKqks' ghsfÜkshï vfhdlaihsâ  m%ldY wefkdavhla yd ma,eákï m%;s 
-2 bf,lafg%davhla w;ßka fuu ødjKh r|jk ,os' 100 mWcm lajQ W;afm%aß; iQ¾hdf,dalh Ndú;fhka 

fldaIhkays Odrd fjda,aàh ,laIKhka ñkqï lsÍuo isÿlrk ,oS' nr wkqj 33'3] lajQ ixhq;shlska 
fmdgEishï  whvhsâ wka;¾.; iQ¾h fldaIh úiska 7'22] l laIu;djhlao fmdgEishï  whvhsâ  yd 
Pr NI muKla wka;¾.; fldaIhka úiska ms<sfj,ska 5'77] yd 4'02] lajQ laIu;djhlao olajk ,os' tneúka 4
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ødjK úoHq;a úÉfPaokhka mokï  lr.;a j¾K ixfõoS iQ¾h fldaIhkays M,odhs;djh by< kexùu i|yd 
ñY% legdhk wdjrKh fhdod.; yels nj meyeos,sh' 

fojk jHdmD;sh ̂ b& hgf;a" kej; wdfrdamKh l< yels ue.akSishï  negß  i|yd lef;dav øjH f,i áka 
vfhdlaihsâ  Ndú;d lrk ,os' tu ue.akSishï negß  ks¾udKhg Odrl øjH f,i fmd,st;s,ska Tlaihsv 

2+ 
^PEO& mokï  lr.;a Mg ikakhkh isÿlrk w¾O iy nyq wjhúl úoHq;a úÉfPaoHhla fhdod .eKqks' 
ffi, úkHdih Mg$PEO ( EC ( PC ( MG ̂ Cf3SO &  $ SnO  f,i ks¾udKh l< negß j,ska 220mAh$g lajQ 3 2 2

úi¾ck Odß;djhla" ̂ újD; mßm: fjda,aàh;djh 1 - 9 V úgoS& olajk ,os' 

f;jk jHdmD;sh ̂ C& hgf;a u;=msg ma,diagka wdprKh uÕska j¾K ixfõoS iQ¾h fldaIhkays m%ldY Odrdj 
by< kexùu i|yd ßoS ks;sks wxY= ixfhda. lrk ,o ghsfÜkshï  vfhdlaihsâ m%ldY wefkdavhkaf.a 
Ndú;h ms<sn| wOHhkhka isÿflf¾' j¾K ixfõos iQ¾h fldaIhkays Yla;s mßj¾;k laIu;djh 
fnfyúkau ghsfÜkshï vfhdlaihsâ ødjKhkays ixfhda. lrk ,o ßoS ks;sks wxY= u; r|d mj;sk nj 
fuysos wkdjrKh úh' ßos ks;s ixfhda.ckhka j¾K ixfõos iQ¾h fldaIhl Yla;s mßj¾;k laIu;djh 
5'00] isg 6'00] olajd by< kexfjk njo fidhd .eKqks' f,day ks;sks wxY=kaays ma,diagka wdprKh úiska 
j¾K ixfõoS iQ¾h fldaIhkays flá Odrd >k;ajh by< kexùu Bg fya;= úh' 

  >kSN+; mod¾: fN!;sl úoHd yd >k wjia:dfõ ridhk úoHd m¾fhaIK jHdmD;s     
  idudcsl$idudcsldjka cd;sl uQ,sl wOHhk wdh;kh ̂ NIFS& - - 2014
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jHdmD;s idudcsl $ idudcsldjka m¾fhaIK lghq;=j, kshef,ñka 

p;=rx. f;dgj;a;f.a ^jï PdhdrEmh& - iQ¾h fldaIhkays Odrd fjda,aàh ,laIKhka ñkqï lrñka 
          l,amkS jdikd ̂ ol=Kq PdhdrEmh& - ßoS yd r;arka ksks;s wxY= iliñka 

udfk,a idrx.sld ^jï PdhdrEmh& - ue.akSishï whk fldaIhkays l%shdldß;ajh úYaf,aIKh lrñka 
  fldays,d mruk;ka ^ol=Kq Pdhdremh& - leâñhï i,a*hsâ$leâñhï fg¨hsßka iQ¾h fldaI i|yd   

     leâñhï i,a*hska ;=kS mg, iliñka 

cks;a ùrisxy ^jï PdhdrEmh& úoHq;a nuk l%ufõohka Ndú;fhka nyq wjhúl kefkda ;ka;= iliñka 
^ol=Kq PdhdrEmmh& úoHq;a nuk l%ufõohka Ndú;d lrñka cd;sl uQ,sl wOHhk wdh;kh ;=<os 

ilik ,o fmd,swe;%sf,da khsg%h,a ks;sks ;ka;= 
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jHdmD;s kshuq   (   tï'ta'fla't,a' osidkdhl ̂ m¾fhaIK uydpd¾h$jHdmD;s kshuq& 
        wdpd¾h cS'fla'wd¾' fiakdër ̂  wdY%s; m¾fhaIK uydpd¾h& 

iyfhda.s;djhka - (  wdpd¾h ù'ta' fikúr;ak" fN!;sl úoHd wxYh" fmardfoKsh úYaj úoHd,h 
        uydpd¾h î'B' pef,kap¾ iy wdpd¾h bka.ajd¾ we,aìkaika pd¾gia ;dlaIK  

úYaj úoHd,h" f.d;ekan¾.a" iaùvkh 
        uydpd¾h tia' isjkd;ka" b,sfkdhsia úYajúoHd,h" Ñldf.da weußld tlai;a 

rdcOdksh iy isjkd;ka úoHd.drh" fnd,ska.anDDla" weußld tlai;a rdcOdksh 
        uydpd¾h whs'tï' O¾uodi" fI*S,aâ  ye,Ü úYajúoHd,h" tlai;a rdcOdksh 
        uydpd¾h wdfrd*a lßï iy uydpd¾h tï'ta'lÍï >k wjia:dfõ úoHd wOHhk 

wdh;kh" u,hd úYajúoHd,h" uef,aishdj 
        uydpd¾h mshisß talkdhl" úoHd mSGh" nDDkdhs úYajúoHd,h" orei,u 
        wdpd¾h à'tï'ví'fca' nKavdr" fN!;Sh úoHd wxYh" rcrg úYajúoHd,h 
        uydpd¾h mS' rúrdcka" fN!;sl úoHd wxYh" hdmkh úYajúoHd,h 

m¾fhaIK iyldrjreka ( iS'ta' f;dgj;a;f.a ̂ m¾fhaIK iyldr - cd;sl uQ,sl wOHhk wdh;kh&
        fca'tï'fla' ví' l=udß ̂ m¾fhaIK iyldr - cd;sl uQ,sl wOHhk wdh;kh&
        ta'tï'fca'tia' ùrisxy ̂ m¾fhaIK iyldr - cd;sl uQ,sl wOHhk wdh;kh&
        tÉ'tï'tka' idrx.sld ̂ lÓldpd¾h" inr.uqj úYajúoHd,h&
        fla' mrukd;ka ̂ m¾fhaIK YsIH" cd;sl úoHd moku&

udkj iïm;a ixj¾Okh 

2013$2014 jir ;=<os uydpd¾h tï'ta'fla't,a' osidkdhl yd wdpd¾h cS'fla'wd¾' fiakdërhkaf.a 
wëlaIKh hgf;a m¾fhaIK mqyqKqj ,nd.;a wdpd¾h$o¾Ykm;s$úoHdm;s yd Wmdê wfmalaIl isiqka 

1' ví'tka'tia' rEmisxy - m¾fhaIK iyldr" cd;sl uQ,sl wOHhk wdh;kh" o¾Ykm;s Wmdêh   
 ^úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 2014 jif¾oS iïmQ¾K lrk ,oS' 
 ksnkaOk ud;Dldj ( fmd,st;s,ska Tlaihsâ  ̂ PEO& mokï lr.;a ks;sks - ixhqla; úoHq;a úÉfPaohka
 ixiaf,aIKh" ksudkh iy j¾K ixfõos iQ¾hfldaI we;=¿ wfkl=;a WmlrK i|yd tajdfha Ndú;h 
2' tia't,a' chr;ak - m¾fhaIK iyldr" cd;sl uQ,sl wOHhk wdh;kh" o¾Ykm;s Wmdêh 
 ^úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 
 ksnkaOk ielfiñka mj;S' ud;Dldj ( nyq wjhúl úoHq;a úÉfPao ñY%Khka Ndú;fhka j¾K    
ixfõos iQ¾h fldaIhkays ld¾hlaIu;dj by< kexùu&
3' tÉ'fla'ã'ví'tï'tka'wd¾' osjdr;ak" cd;sl m¾fhaIK iNdj" o¾Ykm;s Wmdêh ^úoHd mYapd;a Wmdê 
  
 wdh;kh" fmardfoKsh úYaj úoHd,h& 2014 jir ;=<os iïmQ¾K lrk ,os' 
 ksnkaOk ud;Dldj ( nyqwjhúl ks;sks ;ka;= úoHq;a úÉfPaoHhka yd ghsfÜkshï vfhdlaihsâ 
 ks;sks ;ka;= m%ldY wefkdavhka iys; j¾K ixfõos iQ¾h fldaIhka 
4' mS'tï'mS'iS' talkdhl" m¾fhaIK YsIH" cd;sl m¾fhaIK iNdj" o¾Ykm;s Wmdêh ̂ úoHd mYapd;a  
 Wmdê wdh;kh" fmardfoKsh úYajúoHd,h& ksnkaOkh ielfiñka mj;S'  
 ksnkaOk ud;Dldj ( nyq wjhúl ks;sks ;ka;= ks¾udKh lsÍu" tu ks;sks ;ka;= Ndú;fhka   
 m%;slaIqø cSù c, fmrKhla m%;sks¾udKh lsÍu yd w;ayod ne,Su 
5' ví'fca'tÉ'fca'tia'wd¾' chiqkaor" m¾fhaIK YsIH" úoHd mYapd;a Wmdê wdh;kh$rcrg úYaj  
 úoHd,h o¾Ykkm;s Wmdêh 2014 jif¾os iïmQ¾K lrk ,oS' 
 ksnkaOk ud;Dldj ( p;=¾:uh wefudakshï whvhsâ wvx.= fmd,s we;%sf,dkhsg%hs,a mokï lr.;a  

nyqwjhúl úoHq;a úÉfPaohka Ndú;fhka j¾K ixfõoS iQ¾h fldaIhkays l%shdldß;ajh flfrys 
legdhk úiska we;s flfrk n,mEï wkafõIKh 

6' tÉ'tï'tka' idrx.sld" lÓldpd¾h" inr.uqj úYajúoHd,h wdpd¾h Wmdê ^úoHd mYapd;a Wmdê   
 wdh;kh" fmardfoKsh úYaj úoHd,h& m¾fhaIK mqyqKq lghq;= isÿflfrñka mj;s' 
 ud;Dldj ( kuH w¾O >k nyqwjhúl úoHq;a úÉfPaohka jeä oshqKq lsÍu iy úoHq;a ridhksl Yla;s  
 m%Njhka i|yd tajdfha Ndú;h 
7' fla' mruka;ka" m¾fhaIK YsIH ̂ cd;sl úoHd moku& o¾Ykm;s Wmdêh ̂ úoHd mYapd;a Wmdê wdh;kh" 
 fmardfoKsh úYaj úoHd,h& m¾fhaIK mqyqKq lghq;= isÿflfrñka mj;s' 
 ud;Dldj ( leâñhï i,a*hsâ$leâñhï fg,shqÍka iQ¾h fldaIhkays M,odhs;djh by< kexùu Wfoid  
leâñhï i,a*hsâ w¾O ikakdhl ;=kS mg,hkaf.a j¾Ok l%shdj,ska m%Yia;SlrKh 
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8' iS'ta' f;dgj;a;f.a" m¾fhaIK iyldr" cd;sl uQ,sl wOHhk wdh;kh" o¾Ykm;s Wmdêh ^úoHd   
mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 
9' fca'tï' l,amkS jdikd l=udß" m¾fhaIK iyldr" cd;sl uQ,sl wOHhk wdh;kh" o¾Ykm;s Wmdêh  
 ^úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 
10' ta'tï'fca'tia' ùrisxy 
11' ta'tï'cs'ã' w,yfldaka" úoHdm;s Wmdêh ̂ úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh 
 úYajúoHd,h& mqyqKq ld,iSudj - udi 6 
12' ta'mS'ta'tï' chr;ak" úoHdm;s Wmdêh ̂ úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYajúoHd,h&
 mqyqK ld,iSudj - udi 4 

2014 ;=<os mqyqKq lrk ,o Wmdê wfmalaIl isiqka ̂mqyqKq ld,iSudj ( udi 2 - 3& 

1' cfhkaøsld l=udß ;sial=udr 
 Wmdê wfmalaI" fmardfoKsh úYajúoHd,h"" j¾K ixfõos iQ¾h fldaI ms<sn| jHdmD;s wOHhkhla   
 isÿlrk ,oS' 

2' cS'Yd;s;rka" Wmdê wfmalaIl" hdmkh úYajúoHd,h" leâñhï fg,shqÍka bf,lafg%dav ia:dkShka ms<sn| 
 jHdmD;s wOHhkhla isÿlrk ,os' 

3' ÿ,dxc,S wêldß" fmardfoKsh úYajúoHd,h" lafjdkagï fvdÜ ixfõosS iQ¾h fldaI ms<sn| jHdmD;s   
 wOHhkhla isÿlrk ,os' 

4' fidkd,s osidkdhl" fmardfoKsh úYaj úoHd,h" nyqwjhúl ks;sks ;ka;= fc,a úoHq;a úÉfPaohka mokï 
 lr.;a j¾K ixfõos iQ¾h fldaIhka ms<sn|j m¾fhaIK jHdmD;shla isÿlrk ,os' 

5' wmaird f;kakfldaka" fydxfldx úYajúoHd,h" iajNdúl j¾Kl mokï  lr.;a jÆK ixfõoS iQ¾h  
 fldaI ms<sn|j m¾fhaIK jHdmD;shla isÿlrk ,os' 

6' frdaIKs wjka;sld chr;ak" W!j fj,a,iai úYajúoHd,h" iQ¾h fldaI ms<sn|j m¾fhaIK jHdmD;shla  
isÿlrk ,os' 
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7'1'3 › ,xldfõ N+ ;dm iïm;a is;shï.; lsÍu 
 wdpd¾h tka'ã' iqnisxy ^jHdmD;s kshuq$m¾fhaIK wdpd¾h& 

jHdmD;s f;dr;=re 

› ,xldfõ N+ ;dm iïm;a wx. iïmQ¾K yd úia;rd;aul f;dr;=re moaO;shla ks¾udKh lsÍfï  wruqfKka 
fuu N+ ;dm iïm;a is;shï .;lsÍfï jHdmD;sh wdrïN lrk ,os' › ,xldj il%sh N+ ;dm l,dmhl msysgd 
fkdue;s jqjo" WKq osh W,am;a ;sîu fya;=fjka wvq uÜgfï tka;e,ams l%shdldrlï  ksÍlaIKh lsÍug yels 
ù we;' tlS ish¿u WKqosh W,am;a yhs,kaâ - úchka N+ fN!;sl iSudjg  wdikakfhka msysgd ;sfí' tneúka 
N+ ;dm iïm;a ks¾udKh ùfuys,d yhs,kaâ - úchka N+ iSud úiska hï n,mEula we;s flfrk nj 
Wml,amkh l< yel' ue.akfgdfg,shqßla ̂ MT& jeks l%ufõohka Ndú;d lrñka úia;rd;aul N+ fN!;sl 
wkafõIKhla isÿlrk ,os' tysos .eUqre wdlD;ska yd mej;sh yels N+ ;dm m%fNaohka ms<sn|j fidhd 
ne¨Ks' .eUqßka mj;sk me¿ï" wdlD;Ska yd c, m%jdyk ud¾.hka y÷kd .ekSug yels jqjo ;dm m%Njhka 
ms<sn|j wkdjrKh lr.ekSug yelsjqjo ;dm m%Njhka ms<sn|j wkdjrKh lr.ekSug fuf;la yelshdj 
,eî fkdue;' 

;jÿrg;a isÿlrk ,o úu¾Ykhka ;=<ska ;dm W,am;a iuÕ iy iïnkaOj mj;sk fnd,rhsÜ jeÜ y÷kd 
.ekqKs' tu fnd,rhsÜ jeá  fndfyda w¨;a ;;ajfha mj;sk neúka ;dm W,am;a ckkh ùu flfrys tajdfha 
lsishï n,meula mej;sh yel' 

ue.afkdfg,shqßka ^MT& l%ufõohkag wu;rj TDEM" pqïnl iy m%;sfrdaO l%ufõohka wfkl=;a N+ 
fN!;sl ;dlaIKhkao fuu jHdmD;s lghq;=j,os Ndú;hg .ekqKs' 

,nd.;a uQ,sl m%;sM,j,g" c,h r|d mj;sk me¿ï wdlD;s ud¾.hka fmdf<dj .eUqrg úysos mj;sk w;r 
tajd fvd,rhsÜ ueá  jeks ;dmOdrl wd.ka;=l øjHhka ;=<ska osfjk úYd, mßudKfha ud¾. moaO;Ska iuÕ 
iïnkaO ù mj;s' Wml,ams; ksrEmKhkays o, le;eiagla rEmh 1 ka olajd we;' 

 rEmh 1 ( fhdacs; WKqosh W,am;a c, mßjyk ud¾.hkays o< msysàu 

WKqq c
,h

WKq osh W,am;a

fkd.eUqre me¿ï

wjlafIams; c,h
fvd,rhsÜ jeáh

;dmh mj;sk m%foaY
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fhduqj 
iyfhda.s;djhka (  wdpd¾h tia'mS'fla' u,úwdrÉÑ" fmardfoKsh ú'ú' k,skao is,ajd" N+ úoHd yd m;,a      
   ld¾hxYh 

jHdmD;s kshuq  (  tka'ã' iqnisxy 

m¾fhaIK iyldr( à'î' ksu,aisß - 2014 wfm%a,a olajd 
   tka'î' iQßhdrÉÑ
   tia'ta' iurkdhl - 2014 wfm%a,a isg fï olajd 

udkj iïm;a ixj¾Okh  ( à'î' ksu,aisß" cd;sl uQ,sl wOHhk wdh;kh ̂ fmardfoKsh úYaj       
     úoHd,fha o¾Ykm;s Wmdêh iïmQ¾K lrk ,os'& 
     ksnkaOk ud;Dldj ( › ,xldfõ WKqosh W,am;a ksudkh" N+    
     fN!;sl úoHd" N+ úoHd yd N+ ridhk úoHd m%fõYhla

fcHIaG udKav,sl 
;dlaIK ks,Odßka   (  ik;a ́ md; 

tka'ã' iQßhdrÉÑ" 
cd;sl uQ,sl wOHhk wdh;kh   ^o¾Ykm;s Wmdêh i|yd fmardfoKsh úYajúoHd,h ,shdmosxÑ ù     
     we;'& 
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7'1'4 ks;sks ;dlaIKh iy øjH fN!;sl úoHd 
wdpd¾h tÉ'ví'tï'ta'iS' úchisxy ^jHdmD;s kshuq$m¾fhaIK wpd¾h& 

jHdmD;s f;dr;=re 
ks;sks ;dlaIKh iy øjH fN!;sl úoHdj hkq ;dlaIK yd øjH úoHd lafIa;%hkays iqúfYaIs fowxYhla 
f,io yeoskaúh yel' ta w;ßka wkd.; ksmehqï /il ìysfodr f,i ks;sks ;dlaIKh jeo.;a fõ' 

› ,xldj ;=< wd¾Ól jYfhka jeo.;ajk Lksc øjH /ila wvx.= jk w;r tajd ,dNodhs wuqøjH f,i 
wmkhkh flf¾' tfia jqjo f,dj mqrd l¾udka; lafIa;%hkays tu øjHj,g ysñjkafka m%uqL fmf,a 
ia:dkhls' wm rg ;=< mj;sk iïm;aj,g jákdlula ysñù fkdue;s w;r ksishdldr úoHd;aul 
m¾fhaIKhkaf.a ysÕlu Bg fya;= ù we;' flfia jqjo uE;ld,Skj wdrïN lrk ,o fuu m¾fhaIK 
jHdmD;sh ;=<ska wmf.a wmkhkhkag by< jákdlula ,ndoSu Wfoid ks;sks ;dlaIKh fhdod.; yels 
wdldrh ms<sn| m%dfhda.sl wkafõIKhla isÿflfrkq we;' fuu jHdmD;sfha lghq;= 2013 ckjdß udifhaos 
wdrïN lrk ,os' 

j¾;udkh jk úg Wm jHdmD;ska folla Tiafia m¾fhaIK lghq;= isÿflf¾' tkhska ks¾udKh lrk ,o 
øjH j,ska iy › ,xldfõ Lksc j,ska ,nd.;a øjHhka ms<sn| uQ,sl úoHd;aul lreKq fidhdnef,a' 

Wiia wdka;ßl f,day w¾O ikakdhlhka u; ud;%slhka úiska we;sflfrk hdka;%K iy wdprKhka 
wOHhkh

m%:ufhkau ks;sks øjH ks¾udKh ùfïoS we;sjk iaMál j¾Okh flfrys n,mdk idOlhka wOHhkh 
lrñka Wm uhsfl%dak isg ks;sks mßudKh olajd wxY= úYd,;ajh md,kh flfrk hdka;%Khka y÷kd .kakd 
,os' bka ,nd.;a wjfndaOh mokï  lr.ksñka iqÿiq wxY=uh mßKduhkaf.ka hq;= Wiia wdka;ßl f,day 
w¾O ikakdhlhka ksmoùug uq,mqrk ,os' fun÷ Wiia w¾O ikakdhlhka ksmoùug uq,mqrk ,os' fun÷ 
Wiia wdka;ßl f,day w¾O ikakdhl øjHhkaf.a úoHq;a yd úoHq;a ridhksl .=Kdx.hka flfrys ud;%slhka 
úiska we;s flfrk hdka;%K$wdprKhka ms<sn|j ;jÿrg;a wOHhkh flf¾' ks;sks øjH ixiaf,aIKhg 
wjeis M,odhs hdka;%K yd l%ufõohka jeäoshqKq lsÍuo" ,s;shï whk$fidaähï  whk$ue.aksishï whk 
fldaIhka jeks úoHq;a ridhksl Yla;s mßj¾;k Ndú;hka i|yd wjeis Wiia wdka;ßl f,day w¾O 
ikakdhlhka y÷kajd oSuo oS¾> ld,Skj wruqKq lrf.k we;' 

› ,xldfõ Lksc øjHhkaf.ka ,nd.efkk .=Kd;aul øjHhkays whk wka;ria:dmkh ms<sn| úu¾Ykh 
lsÍu 

m%Odk jYfhka" ›  ,xldj ;=< nyq,j mj;sk Lksc øjHhkaf.ka uHq;amkak lr.; yels .=Kd;aul 
øjHhka ms<sn|j úu¾Ykhka fuu Wm jHdmD;sh hgf;a isÿflf¾' wk;=rej fuu .=Kd;aul øjHhka 
mrudKql yd ks;sks mßudkhka hgf;a jHqyd;aul úlsrKhkag ,la lsÍu ms<sn| wkafõIKhka isÿflfrkq 
we;' tfukau whk wkka;ria:dmkh yd whk fjkaùu ms<sn|jo tu øjHhkaf.a úoHq;a ridhksl yeisÍï 
ms<sn|j by< úoHd;aul .fõIKhka ;jÿrg;a isÿflfrkq we;' tkhska ›  ,xldfõ iajNdúl Lksc 
øjHhkaf.ka by< ixY=oaO;djhla iys; .%e*hsÜ" u;=msg úlsrKh lrk ,o .%e*hsÜ" úialD; .%e*hsÜ" 
.%e*Ska iy ks;sks - ldnka ixhqla;hka jeks ñ, wêl øjhhka ks¾udKh lsÍu os.=ld,Skj wruqKq lrf.k 
;sfí' ta i|yd by< ;dlaIKsl ld¾ñl l%ufõohka Ndú;d l< yel' kej; wdfrdamKh l< yels negß 
jeks Ndú;hka i|yd fun÷ jeäoshqKq lrk ,o øjHhka fhdod.ekSu ms<sn|jo úfYaIfhka fidhd nef,kq 
we;' 

iyfhda.s;djhka 
tka'ví'î' nd,iQßh   (  fcHIaG lÓldpd¾h" fN!;sl úoHd wxYh" jHjydßl úoHd mSGh"      
w.aksos. úYajúoHd,h 

m¾fhaIK iyldrjrela   (  tka' lreKdr;ak ̂ 2014 cqks isg& 
       tka' r;akdhl ̂ 2014 cQ,s isg& 
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fcHIaG uKav,sl ;dlaIK ks,Odß (  ví'cS' chfialr 

udkj iïm;a ixj¾Okh 

^a& Wmdê wfmalaIl isiqka 
 ta' osidkdhl" jHjydßl úoHd" fmardfoKsh úYaj úoHd,h ̂ udi 3&
 tka' chrdjka" iajNdúl úoHd" › ,xld újD; úYaj úoHd,h ̂ udi 12& 
 tia' lreKdr;ak" øjH ;dlaIKfõoh" W!j fj,a,iai úYaj úoHd,h ̂ udi 3& 
 cS' .cuq.ka" øjH ;dlaIKfõoh" W!j fj,a,iai úYaj úoHd,h ̂ udi 3& 
 wd¾' wúhkaf.dv" øjH ;dlaIKfõoh" W!j fj,a,iai úYaj úoHd,h ̂ udi 3& 
 ta' ùrisxy"  øjH ;dlaIKfõoh" W!j fj,a,iai úYaj úoHd,h ̂ udi 3& 
 hQ' fidaur;ak"  øjH ;dlaIKfõoh" W!j fj,a,iai úYaj úoHd,h ̂ udi 3& 

^b& iafjÉPd 
 à'tÉ'tka'cS' wurùr ̂ HETC YsIH;aj,dNS" W!j fj,iai úYaj úoHd,h&" úoHd mYapd;a Wmdê 
 wdh;kh' ̂ wjqreÿ 3& 
 tia' fyajd;s,l ̂ Wiia wOHdmk wud;HdxYh" kjHlrK m¾fhaIK m%;smdok 2013& ̂ wjqreÿ 2& 
 tka' r;akdhl ̂ úoHdm;s Wmdê wfmalaIl&" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh 
 úYajúoHd,h ̂ udi 6& 
 à' m;srK" fmardfoKsh úYaj úoHd,h ̂ udi 6&
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7'1'5 m%Ndridhkh 
 úl,am Yla;s m%Njhla f,i Ndú;d lsÍu i|yd lD;%su m%Ndixiaf,aIKh Ndú;fhka 

iQ¾h Yla;sh tla/iia lsÍu' 
uydpd¾h fca' nKavdr ^jHdmD;s kshuq iy m¾fhaIK uydpd¾h& 

jHdmD;s f;dr;=re 
fmdis, bkaOkhkaf.a iS>% laIh ùu fya;=fjka fïjk úg úl,am Yla;s m%Njhka fidhd.ekSfï W.% 
wjYH;djhka mek ke.S we;' oekg mj;sk f*dis, bkaOk ksëka ;j jir 100 lg muKla m%udKj;a nj 
wkqudk lr ;sfí' tfukau fuu f*dis, bkaOk Ndú;fhka udkj fi!LHhg wys;lr n,mEï t,a,úh 
yels w;r ld,.=Ksl n,mEï we;sflfrk yß;d.dr jdhq úfudapkho isÿfõ' 

fmdis, bkaOkhka fjkqjg Ndú;d l< yels úl,am Yla;s m%Nj w;ßka f,dal b,a¨ug iß,k fia Yla;sh 
,ndosh yels m%d:ñl m%Njhla f,i iQ¾h Yla;sh y÷kajd osh yelsh' ld,.=Kh yd mßirh flfrys 
n,mEï we;sflfrk Yla;s m%Njhlao fï iQ¾h Yla;sh wdOdrfhka ,nd.; yel' mßir ys;ldó úoHq;h" 
yhsv%cka yd wfkl=;a bkaOkhka f,dal Yla;s wjYH;djhka i|yd we;s tlu ;sridr úi÷u f,i y÷kajd 
osh yel' ks;sks mßudKfhka isÿjk uQ,sl mßj¾;k ixisoaëka jgyd.ekSu i|yd mßj¾;k laIu;djh 
lsysm .=Khlska by< kexùu wNsfhda.hla ù we;' 

iajNdúl m%Ndixiaf,aIK l%shdj,sfhaos yß; Ydl úiska ridhksl m%;sl%shd ud,djla Tiafia 
ldnkavfhdlaihsâ  iSks njg m;alsÍu isÿ flf¾' ñksiqka jk wmf.a Ndú;h i|yd Yla;sh WMhd .ekSug 
wod, iajNdúl m%Ndixiaf,aIK m%;sl%shdjka wkqlrKh lsÍu ms<sn|j wOHhkhka isÿlr we;' flfia jqjo 
tu iajNdúl m%;sl%shdjka wkqlrKh lsÍfïos wNsfhda. /ilg uqyqKoSug isÿù we;' ukaoh;a yß;m;% u; 
mj;sk tkaihsu ixlS¾Khka úiska ue.akSishï mrudKq 4 la yd le,aishï wvx.= W;afm%arlhka Ndú;d 
lrñka c, wKq yhsv%cka yd Tlaiscka njg ì| fy,k neúks' 

iajNdúl m%Ndixiaf,aIK l%shdj,sh wkqlrKfhka iQ¾h Yla;sh úoHq;a yd ridhksl Yla;Ska njg 
mßj¾;kh lr.; yels fõ' tneúka uQ,sl wOHhk wdh;kfha m%Nd ridhk jHdmD;s lKavdhu úiska 
lD;s%u m%Ndixiaf,aIKh Ndú;fhka iQ¾h Yla;sh M,odhs Yla;s wdldrhkag mßj¾;kh lr.ekSu ms<sn|j 
wkafõIK lghq;= isÿflf¾' 

iQ¾h Yla;sh úoHq;a Yla;sh yd bkaOk njg mßj¾;kh lsÍu" c, ¥Il bj;a lsÍu ms<sn|jo m¾fhaIK 
lghq;= osh;a lr we;' 

 fïjk úg my; i|yka jHdmD;ska id¾:lj l%shd;aul flfrñka mj;s' 

1' iQ¾h úlsrKfhka úoHq;h ckkh lsÍu i|yd wjeis m%ldY fjda,aàh ;dlaIKfhka" úfYaIfhka   
 j¾K ixfõos iy nyq wjhúl iQ¾h fldaIhka úialD; lsÍu iy wkqyqre lsÍu' 

2' iQ¾h úlsrK tla/ia lsÍu" osYdk;s lsÍu iy Ndú;d lsÍu i|yd m%Ndixiaf,aIKh wkqlrKh l< 
 yels lD;%su ridhksl WmlrKhka ksmoùu 

3' c, msßmyÿj i|yd ridhksl" úoHq;a ridhksl iy m%Ndridhksl l%ufõohka Ndú;h 

jHdmD;s idudcslhka
 
fca' wls,jika   (  1 - D ks;sks jHqyhka mokï lr.;a j¾K ixfõos iQ¾h fldaI ms<sn|j 
    wOHhkh lrhs' ̂ wdpd¾h Wmdê wfmalaIl$m¾fhaIK iyldr&

ã' w¨;amgne|s   (  c, msßmyÿ ;dlaIKhka ms<sn|j lghq;= lrhs' 
    ^fcHIaG udKav,sl ;dlaIK ks,Odß&

ta wkakmdhka   (  Q - fvdÜ mokï lr.;a j¾K ixfõos iQ¾h fldaIhka ms<sn|j lghq;= 
    lrhs' ̂ iafjÉPd $wdpd¾h Wmdê  wfmalaIl&

fca' nKavdr   ( jHdmD;s kshuq
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tka' tia' wfíiQßh  ( c, msßmyÿj ms<sn|j lghq;= lrhs' ̂ iafjÉPd m¾fhaIK iyldr& 
ã' O¾uúl%u   ( yhsv%cka ksmoùu  ̂ iafjÉPd m¾fhaIK iyldr& 
wd¾' foa,ka   ( yhsv%cka ksmoùu ̂ iafjÉPd m¾fhaIK iyldr& 
    ^úoHdm;s Wmdê wfmalaIl$iafjÉPd m¾fhaIK iyldr&
ta' .kafkdarej   ( yhsv%cka ksmoùu ms<sn|j lghq;= lrhs' 
    ^o¾Ykm;s Wmdê wfmalaIl&
fla'hQ'î' .=K;s,l ( c, msßmyÿj ms<sn|j lghq;= lrhs'    
    ^o¾Ykm;s Wmdê wfmalaIl" m¾fhaIK iyldr" cd;sl úoHdm moku&
fla'tÉ'tia'ã'î' l=,;=x.( 1 - D ks;sks jHqyhka mokï lr.;a j¾K ixfõos iQ¾hfldaI ms<sn|j 
    lghq;= lrhs' 
    ^o¾Ykm;s Wmdê wfmalaIl" m¾fhaIK iyldr&
t,a'tka'ã' is,ajd  ( yhsv%cka ksmoùu ms<sn|j lghq;= lrhs' ̂ m¾fhaIK iyldr&
ta' ukacSjka   ( Q fvdÜ mokï lr.;a j¾K ixfõoS iQ¾h fldaI ms<sn|j lghq;= lrhs' 
    ^PhD Wmdê wfmalaIl$m¾fhaIK iyldr& 
tia'tï'jdikd   ( y÷kd fkd.;a jl=.vq frda.h ms<sn|j lghq;= lrhs'
    ^PhD Wmdê wfmalaIl$m¾fhaIK iyldr& 
î' fiakdkdhl   ( 1 - D ks;sks jHqyhka mokï  lr.;a j¾K ixfõos iQ¾h fldaI ms<sn|j 
    lghq;= lrhs' ̂ iafjÉPd m¾fhaIK iyldr& 

m¾fhaIK ixlaIsma;hka 

Yla;s w¾nqoh i|yd WÑ; úi÷ula fidhd.ekSu fuu jHdmD;sfha os.=ld,Sk wruqKhs' úl,am Yla;s iïm;a 
ms<sn|j wkafõIKhka yd m¾fhaIKhka isÿlsÍug wfmalaId flf¾' kej; W;amdokh l< yels Yla;sh 
ms<sn| m¾fhaIKhka m%Odk jYfhka isÿflfrk w;r iQ¾h Yla;sh" ridhksl yd úoHq;a Yla;sh njg 
mßj¾;kh lsÍu i|yd wjeis kjH øjH  jeäoshqKq lsÍu isÿfõ' tfukau iQ¾hdf,dalh Ndú;fhka ld¾ñl 
wmøjH bj;alsÍfï  ,dNodhs msßmyÿ  l%ufõohka ms<sn|jo m¾fhaIKhka isÿflf¾'

udkj iïm;a ixj¾Okh 
wdpd¾h Wmdê$o¾Ykm;s Wmdê$úoHdm;s yd úoHd Wmdê  wfmalaIl isiqka 
 a. fca' wls,jika  - wdpd¾h Wmdê ksnkaOkh iïmQ¾K lr NdroS we;' fïjk úg 
     c¾uksfha uelaia *a,Ekala wdh;kfha wdpd¾h Wmdêh yodrñka 
     isà 
 b' fla' úfcar;ak - o¾Ykm;s Wmdê ksnkaOk iïmQ¾K lr we;' 
     iaùvkfha wdpd¾h Wmdêh yodrñka isà 
 c' ta' .kafkdrej  - o¾Ykm;s Wmdêh iïmQ¾K lr we;' 
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7'1'6 ;dm úoHq;h 
wdpd¾h tka'ã' iqnisxy ^jHdmD;s kshuq$fcHIaG m¾fhaIK ms<sn|& 

jHdmD;s f;dr;=re
 
› ,xldjg jvd;a ldf,daÑ; m¾fhaIK lafIa;%hla y÷kajd oSu wruqKq lr.ksñka cd;sl uQ,sl wOHhk 
wdh;kfhaos ;dm úoHq;a jHdmD;sh wdrïN lrk ,os' fuu lafIa;%hg wod, fndfyda m¾fhaIlhka úiska 
lreKq .Kkdjla Tiafia m¾fhaIK lghq;= osh;a lr we;s w;r ;dm úoHq;a WmlrKhkays l=i,dxlhka 
by< kexùu m%:u yd uQ,sl wruqK ù we;' fojkqj" wod, ixisoaëka jgyd.ekSug kHdhd;aul m%fõYhka 
f.dvkexùug;a" f;jkqj" foaYSh Ndú;h Wfoid ,dNodhs úoHq;a ;dm tallhka ksmoùug;a wruqKQ 
lrf.k we;' 

úoHq;a ;dm wdprKh fyda isfnla wdprKh Ndú;fhka ;dm Yla;sh úoHq;a Yla;sh njg fl,skau 
mßj¾;kh l< yel' ;dm ikakdhlhla WIaK;aj wkq l%uKhlg ,la lrk úgoS bf,lafg%dak Yla;s 
fjkialï  fya;=fjka isis,a yd WKqiqï  l,dm w;r Odrdjla ckkh fõ' fjkia wdldrfha øjH folla tlg 
iïnkaO lsÍfuka fuu úoHq;a Yla;sh m%fhdackhg .; yel' 

w¾O ikakdhl mokï lr.;a kùk ;dm úoHq;a tallhla uÕska by< m%;sodkhla ,nd.ekSug yelsjjqjo 

tajdfha wêl ñ, .Kka fya;=fjka wvq wdodhï,dNS ck;djg tajd Ndú;hg .ekSug yelshdjla fkdue;' 

tneúka foaYSh wuqøjH Ndú;fhka ,dNodhs ;dm úoHq;a tallhka ksmoùu ms<sn| m¾fhaIK lghq;= uQ,sl 

wOHhk wdh;kfhaos isÿflf¾' ld¾ñl mßudKfha wuqøjH ;=kla ^hlv" ms;a;, yd we¨ñkshï f,day 

;yvq& úúOdldr ixfhda.kh lrñka idfmalaI m%;sodkhka yd laIu;djhka ñkqï  lrk ,os' ,nd.;a 

m%;sM, my; olajd we;' 

rEmh 1(a) f,day iy ñY% f,dayhkays m%;smdok fjda,aàh;djhka (b& m%;sodk Odrdj ©& l=i,dxlhka 

fhduqj 

jHdmD;s kshuq   (  wdpd¾h tka'ã' iqnisxy ̂ cd;sl uQ,sl wOHhk wdh;kh& 

m¾fhaIK iyldr  ( lKsIal fldínElvqj ̂ m¾fhaIK iyldr - uQ,sl wOHhk wdh;kh&

   

Voltage vs. Temperature Difference
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 7'2 ridhk iy cSj úoHdj 
7'2'1 ffi, cSj úoHdj 

wdpd¾h ã'tka' kd.k wdrÉÑ ^jHdmD;s kshuq iy fcHIaG m¾fhaIK wdpd¾h& 

jHdmD;sh yeoskaùu 

Ydl ffi, cSj úoHd jHdmD;sh j¾I 2001 os wdrïN flreKq w;r 2009 j¾Ifhaos ffi, cSj úoHd jHdmD;sh 
f,i kï flreKs' j¾I 2014 os isÿflreKq m¾fhaIK lghq;= uQ,sl lafIa;% 3 lg wod,j isÿflreKs' tajd 
kï ihfkdnelaàßhd" udkj cdk ksrEmK úYaf,aIK iy fmky¿ frda. fõ' 

uq,os kS, yß; we,a.djka f,i yeoskajQ ihfkdnelaàßhd hkq mq¿,a mrdihl mdßißl ksfla;kj, jdih 
lrk úI iys; oaú;shsl mßjD;a;sh ksIamdokh flfrys m%isoaêhla Wiq,k by< úúO;ajhla ysñ laIqø 
cSùka ldKavhls' ihfkdanelaàßhdjka ksmojk OQ,l ñksia fi!LHhg nrm;, ;¾ckhla f,i ie,flk 
w;r tajd nyq,ju oelsh yelsjkqfha mdkSh c, uQ,dY%j, nj fidhdf.k we;' fudjqkaf.a mßKduh yd 
jHdma;sh ms<sn| oekqu ;ju;a iSudiys; uÜgul mj;sk w;r jeäÿr m¾fhaIK uÕska ta ms<sn| 
fidhd.ekSu w;HjYHh' › ,xldfõ fjfik ihfkdnelaàßhdjkaf.a yd wdlshdjkaf.a w;súYd, 
úúO;ajh yd úNj;djh ms<sn| f;dr;=re fidhd.ekSu m<uq jHdmD;sfhaos isÿ flßK' fojk jHdmD;sfhaos" 
ffcj ÿIlhla jYfhka ihfkdfgdlaiSka j, meje;au" wKql"  ffcj ridhksl iy ffcjd¾>K Ys,aml%u 
Ndú;fhka c, uQ,dY%j, mj;akd ihfkdfgdlaiSka m%udKh ks¾Kh lsÍu isÿ flreKs' fuu 
ihfkdnelaàßhd m¾fhaIK u; mokïj wm m¾fhaIK iyldrjrfhl= úiska wdpd¾h Wmdêhla ,nd.kakd 
,o w;r j¾I 2014 foieïn¾ysos ;j;a wdpd¾h Wmdê ksnkaOkhla fld<U úYajúoHd,h fj; Ndrfok 
,oS' 
 
uhsfldnelaàßhï udos,s wKql l%ufõo fhdod i,l=Kq lsÍu fïjkúg" áhqnlshqf,isia meje;au" md,kh 
iy ksjdrKh Wfoid fhdod .kakd jeo.;a l%ufõohla njg m;aj we;' fuu wOHhkfhaos wruqKq 
lr.ekqfka uykqjr uOHu ,h idhkhg meñfKk frda.Ska fnda.ïnr nkaOkd.dr /|úhka iy j;= 
lïlrejkaf.ka ,nd.;a ksheos j,ska ,nd.;a uhsfldnelaàßhï áhqn¾lshqf,daisia frdams;hka" 
uhsfldnelaàßhï flá úisß mqk¾ tall iïmdál ms<shqu ̂ MIRU - VNTR& hk i,l=Kq lsÍfï l%ufõoh 
iy SPOKIGOTYPING l%ufõoh fhdodf.k mqoa.,hdf.ka mqoa.,hdg ̂ fjkia ck.yK ;=<os& fmky¿ 
laIh frda.h me;sfrk wdldrh wOHhkh lsÍuhs' fuu jHdmD;sh oekg wjika woshf¾ mj;sk w;r ta u; 
mokïj o¾Ykm;s Wmdê ksnkaOkhla fmardfoKsh úYaj úoHd,fha ffjoH mSGhg 2014 fkdjeïn¾ uios 
Ndrfok ,oS' 

o¾Ysh fkdjk uhsfldnelaàßhï hkq iq,N frda. ldrl laIqø cSúfhl= jk w;r fmr isg mej;s fmky¿ 
jHdê j,ska fmf,k frda.Ska iy m%;sYla;s ySk jQ frda.Skayg n,mEï we;slrkq ,nhs' fÄg ksheos j,ska 
Rcqju ,nd.;a áhqn¾lshqf,daisia fkdjk uhsfldnelaàßhd ^NTM&" blaukska jefvk iy jefvk f,i 
fjk fjku ks¾Kh i|yd Real time PCR ffcjd¾>Khla m%Yia: uÜgulg jeä oshqKq lsÍug wmf.a 
wOHhkhkaysos yelshdj ,enqKs' y÷kd.;a uhsfldnelaàßhdjkaf.a T!IO .%dyH;d wdldrfhka ks¾Kh 
lsÍu i|yd m%;scSjl ixfõos;d uekSfï m¾fhaIKhka fïjk úg isÿlrñka mj;s' 

fm%daàk ixiaf,aIKh i|yd fya;=jk cdk ksrEmKh flfrys mdßißl idOlj, n,mEula we;s nj m%lg 
lreKls' tf,iu mgl j¾. lsysmhl cdk ksrEmKh wOHhkh uÕska tajd fj; n,mdk mdßißl idOlo 
y÷kd.; yel' fuysos y÷kd fkd.;a oreKq jl=.vq frda.fhka fmf,k frda.Skaf.a mglj, f;dard.;a 
cdkhkays ksrEmK udos,shka wOHhkh flreKq w;r tajd oshjeähdj fyda wOHd;;sh fya;=fjka oreKq 
jl=vq frda.hg f.dÿre jQ frda.Skaf.a iy kSfrda.S mqoa.,hkaf.a tau cdk ksrEmK iuÕ ixikaokh lsÍu 
uÕska frda. ldrlhska ks¾Kh lsÍug yelsúh' f;dard.;a cdk i|yd ^T!IO xenobioticsd" mdßirßl 
idOl" Tlaisldrl wd;;sh" nerf,day" oshjeähdj wdos& Real time PCR iy laIqø fY%aKs;hka RNA 
ksrEmKhkao iuÕ udkj md,lhka yd frda.Ska fhdodf.k kshdul wOHhkhla wm úiska isÿlrf.k hk 
w;r tysos mßlaIdlrk mgl j¾.h jkqfha reêrhhs' y÷kdfkd.;a jl=.vq frda.h jHdma;ùu yd ineÿKq 
cdk ksrEmK wdldrfhka ^ffcj i,l=Kq wdldrhka& y÷kd.ekSu uÕska we;súh yels wjOdkï idOl 
ks¾Kh l< yels fõ' 
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iyfhda.s;djhka 

1' wdpd¾h tka'ù' pkaøfialrka -    fld<U úYajúoHd,h 
2' uydpd¾h ù f;jfkaiï  -    fmardfoKsh úYajúoHd,h 
3' fffjoH iS'ã' ueof.or   -    uy frday," uykqjr 
4' wdpd¾h tia'ã'tia'tia' iQßhm;srK  - fmardfoKsh úYajúoHd,h 
5' ffjoH t,a' .=Kr;ak       - osia;%sla frday," .srdÿrefldaÜfÜ
6' ffjoH à' wfífialr       - uy frday," kqjrt<sh 

udkj iïm;a ixj¾Okh 

a& wdpd¾h Wmdêh" o¾Ykm;s Wmdêh iy úoHdmks Wmdêh i|yd ,shdmosxÑ jQ isiqka iy wkqnoaO;d   
wdh;kh 
 1' wd¾'cS' jks.;=x. ̂ NIFS) 2014 wf.daia;= olajd& úoHd mSGh" fld<U úYaj úoHd,h 
 2' tÉ'tï' ,shkf.a ̂ NIFS) 2013 wf.daia;= f;la& úoHd mSGh" fld<U úYaj úoHd,h 
 3' ã'fla' ùrfialr ̂ NIFS&" ffjoH mSGh" fmardfoKsh úYajúoHd,h 
 4' tia' iohkal+rka ̂ NRC&" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 
 5' à'mS' lS¾;sr;ak ̂ NIFS&" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 
 6' B'cs'iS'fla' m%sho¾Ysld ̂ NIFS&
 7' wd¾'ví,sõ'fla' wurfialr ̂ NSF& 

b& iïmQ¾K lrk ,o ksnkaOk - wdpd¾h Wmdê 

 wd¾'mS' jks.;=x. 16S RNA cdk fhdodf.k › ,xldfõ úúO foaY.=Ksl l,dm;=< cSj;ajk 
ihfkdnelaàßhdjka y÷kd.ekSu iy pß;dhkh iuÕ wKql ,l=Kq lsÍu fhdodf.k OQ,l ksmojk 
ihfkdnelaàßhd úfYaI ksYaph lsÍu - wdpd¾h Wmdê ksnkaOkh ^2014&" fld<U úYaj úoHd,h" › 
,xldj

c& Wmdê wfmalaIl isiqka 
 1' tia' wurfialr"    úoHd mSGh" fmardfoKsh úYaj úoHd,h    - wjqreÿ 01 
 2' ví,sõ'cS'B'tÉ'fyauud,s" úoHd mSGh" fmardfoKsh úYaj úoHd,h -     udi -2 
 3' iS'hQ'î' wur;=x."    jHdmdr mßmd,k mdi, ̂ BMS&" fld<U    -  udi 03 
 
d& iafjÉPd mqyqKqj ,enQjka 
 tï'ùrisxy    - udi 09 
 tï'tï't*a' *drd  - udi 09 
 fca' y.Ska    - udi 01
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7'2'2 fmdaIKSh ffcj ridhk jHdmD;sh 

wdpd¾h reúks ,shkf.a ^jHdmD;s kshuq iy m¾fhaIK wdpd¾h& 

jHdmD;s yeoskaùu 
fuu jHdmD;sh wdrïN jQfha 2011 ckjdß udifhaos jk w;r jHdmD;sfha uQ,sl wruqK jkqfha › ,xlSh ck 
iudcfha fmdaIK uÜgu by< kxjd,Suhs' úúO wdydr j¾. rdYshl ;;a;aj mÍCIdj fukau úúO wdydr 
uÕska ,efnk fmdaIKh w;r jQ ineoshdj úYaf,aIKh lsÍu fuu jHdmD;sh ;=<ska isÿlrkq ,nk uQ,sl 
wOHhkhka fõ' wo jk úg › ,xldj ;=< fnda fkdjk frda. fya;=fjka isÿjk urK ixLHdj wka ish¨ 
idOl tlaj .;a l< isÿjk urK ixxLHdjg jvd jeä w.hla .kakd w;r m%Odk;u fnda fkdjk frda.h 
f,i ie,flk yDo frda.h iy oshjeähdj hk frda. ;;a;ajhkag uQ,slju fya;=j jkqfha jHdhdu wju 
ùu" ÿ¾j, wdydr fõ,a wdos jQ cSjk rgdjkag wod, lreKq fõ' fï fya;=fjka fuu frda. yg.ekSu 
je,elaùu b;d jeo.;a jk w;r ta i|yd › ,dxlSh ck iudch yd ne÷Kq wdydr rgdjka yd ixialD;sluh 
ms<sfj;a ;=< wdydr u; mokï jQ l%ufõohla y÷kd.ekSu jeo.;a fõ' fï i|yd wdydruh ueosy;a ùula 
jYfhka fhdod.; yels iqÿiq wdydr m%Njhla y÷kd.ekSug m¾fhaIKhka /ila fuu jHdmD;sh hgf;a 
isÿlrk ,o w;r tuÕska foaYshj j.dl< yels fmdaIHodhs wdydr øjH Ndú;h by< kexùu fukau foaYSh 
lDIsl¾udka;h Yla;su;a lsÍu flfryso id¾:lj fya;=úh' by; .eg¿j,g ms<shï fiùu i|yd úúO 
m¾fhaIK /ila l%shd;aul flreKq w;r tysos úúO wdydr m%Njhkays .=Kd;aul yelshdj ms<sn|j 
m¾fhaIKd.dr ;;aj hgf;a fukau m¾fhaIKd.dr ;;a;aj rys;jo wOHhkh lrk ,os' ,smsv iy 
.a¨fldaia mßjD;a;Sh flfrys msßieliq uqx wegj, n,mEu m¾fhaIKd;aul i;aj wdo¾Ylhla fhdodf.k 
isÿlrk ,os' ;jo l=l=xpßkd ^mf;da,&j, jdhj fldgia iy l=rlalka wegj, lD;Huh iy fmdaIKuh 
yelshdjka uek n,k ,os' iamsre,skd tl;=lrk ,o m¾fhaIKd;aul wdydrfõ,a uÕska fn%dhs,¾ l=l=,kaf.a 
j¾Ok yelshdj iy udxY ;;aj mrdñ;Ska ms<sn|j wOHhkh lsÍuo ;j;a tla m¾fhaIKhla jQ w;r fuu 
ish¨ wOHhkhka isÿlrkq ,enqfõ fmardfoKsh úYajúoHd,fha lDIsl¾u mSGfha i;a;aj úoHd 
fomd¾;fïka;=j iy fmardfoKsh úYajúoHd,h iuÕ iyfhda.s;djfhks' 

iyfhda.s;djhka  (- wdpd¾h ckla úodk wdrÉÑ" i;a;aj úoHd fomd¾;fïka;=j" 
       lDIsl¾u mSGh" fmardfoKsh úYaj úoHd,h
 
       wdpd¾h ;rK chj¾Ok" i;aj úoHd fomd¾;fïka;=j
       lDIsl¾u mSGh" fmardfoKsh" úYajúoHd,h"

       ffjoH md,sld m%kdkaÿ" mY= iïm;a m¾fhaIK wdh;kh" .kafkdarej 

       m¾fhaIK iyldrjre (- iS' ch;s,l" wd¾' úYajkdoka"
  
       fcHIaG udKav,sl ;dlaIK ks,Odß ( whsrdx.ks ;=ïmE, 

udkj iïm;a ixj¾Okh 

mYapd;a Wmdê yodrkakka 

 1' ´'tia' fmf¾rd 
  fmardfoKsh úYaj úoHd,fha lDIsl¾u mYapd;a Wmdê wdh;kfha o¾Ykm;s Wmdêh ^wdydr yd   
 fmdaIKh& yodrñka isà 
 2' tÉ'fla'tia'tka'tia'.=Kr;ak - 
  fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha úoHdm;s ^ffcj ;dCIKh& Wmdêh   
 yodrñka isà
 3' iS' ch;s,l 
  fmardfoKsh úYaj úoHd,fha" ldIsl¾u mYapd;a Wmdê wdh;kfha úoHdm;s ^wdydr yd fmdaIKh&   
 Wmdêh yodrñka isà
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 4' wd¾' úYajkdoka (  
  fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha úoHdm;s ^idhksl ffcj ridhkh&   
 Wmdêh yodrñka isà'

 1' ù'tÉ'tka' koSYdks 
  wjika jir YsIH" wdydr úoHdj yd ;dCIKh ms<sn| fomd¾;fïka;=j" lDIsl¾u mSGh" fmardfoKsh 
  úYaj úoHd,h ̂ udi 4&

 2' fla' p;=rx. wjika jir yodrk" i;a;aj úoHd fomd¾;fïka;=j" lDIsl¾u mSGh" fmardfoKsh úYaj 
  úoHd,h ̂ udi 4& 

 3' cS'tï'fla'ta'tÉ' lS¾;sl=udr wjika jir yodrk YsIH i;a;aj úoHd fomd¾;fïka;=j" lDIsl¾u  
  mSGh" fmardfoKsh úYaj úoHd,h ̂ udi 4& 

 4' t,a'tÉ'tÉ'mS'wd¾' ,xildr - wjika jir YsIH" i;aj úoHd fomd¾;fïka;=j" lDIsl¾u mSGh"   
 fmardfoKsh úYajúoHd,h ̂ udi 4&
 
 5' os,xld pkaøfialr - wjika jir  YsIH i;a;aj úoHd fomd¾;fïka;=j 
        ^lDIsl¾u mSGh" fmardfoKsh úYaj úoHd,h ̂ udi 4& 

 6' fla'tia' uOqixlS - wjika jir YsIH" › ,xld W!j fj,a,iai úYaj úoHd,h ̂ udi 3&
 7' fla'ta'tï' iuka;s - wjika jir YsIH" › ,xld rcrg úYaj úoHd,h ̂ i;s 01&
 8' fla'cS'tia' uÿYxl - l¾udka; mqyqKq fhoùï" › ,xld W!j fj,a,iai úYaj úoHd,h& 

 iafjÉPd m¾fhaIK iyldr - wd¾'ví,sõ'tï'iS'mS'fla' ùrfialr ̂ udi 06&
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7'2'3 lD;Huh wdydr ksIamdok jeä oshqKq lsÍu 

  wdpd¾h úÿrx.d jhsiqkaor ^jHdmD;s kshuq iy m¾fhaIK wdpd¾h& 

jHdmD;s yeoskaùu 

w;sf¾l fi!LHuh m%;s,dNhka i,ik fukau wju frda. we;sùfï yelshdjla we;s hym;a fi!LHhlg 

osßfok wdydrhka lD;Huh wdydr f,i yeoskafõ' j¾I 2013 wfm%a,a udifhaos lD;Huh wdydr ksIamdok 

jeäoshqKq lsÍfï jHdmD;sh wdrïN lrk ,o w;r › ,dxlSh ck iudch ;=< fjfiiska mj;akd frda.S 

;;ajhka u¾Okhg l%shdlsÍu tys wruqK úh' fuu m¾fhaIK lKavdhfï uQ,sl b,lalh jQfha foaYSh 

wdydrfõ,aj,os oekg;a Ndú;djk wdydr øjHhkays wvx.= ffcj l%shdYS,s ix>glhka y÷kd.ekSu iy 

tfia Ñls;aiSh .=Kdx.hka iys; wdydr øjH foaYsh ck iudch w;r m%p,s; lsÍug mshjr .ekSuhs' wdydr 

Ndú;djka fya;=fjka by< hñka mj;sk jvd ie,ls,a,g .; hq;= frda.S ;;ajhla jkqfha oshjeähdjhs' 

fojk f,dalfha rgj,a w;rg › ,xldj we;=,;a ùu;a iuÕu iudc ;;ajhkays isÿ jQ by< hEï fya;=fjka 

› ,dxlslhkaf.a cSjk rgdjka yd wdydr mßfNdack rgdjkays fjkialï isÿúh' uQ,sl úoHd;aul 

l%ufõohla u; mokïj by; i|yka iudcSh fjkialïj,g wkq.;ùu fuu jHdmD;sfha wruqK jQ w;r 

tysos ffcj l%shdYS,s øjHhka yd wdydr øjHj, lD;Huh yelshdj ms<sn| oekqu wdY%fhka fi!LH iïmkak 

cSjk rgdjla yd mßfNdack rgdjla mj;ajd.ekSu ms<sn| lreKq fidhdne,Sk' 

j¾I 2014 oS wm jHdmD;sh fufia id¾:l;ajhla <Õd lr.kakd ,o w;r › ,dxlsl Ydl ksIamdok j,ska 

,nd.kakd lD;Huh wdydr yd wu;r fi!LHuh m%;s,dN ,ndfokakd jQ fmdaIH fldgia m¾fhaIKd.dr 

w¾>K wdOdrfhka y÷kd.ekSu wOHhkh lsÍu i|yd cd;sl m¾fhaIK iNdj uÕska 2014 wf.daia;= ui isg 

jir 03 la Wfoid m¾fhaIK m%;smdokhla m%odkh lrk ,os' óg wu;rj iÕrduh m¾fhaIK m;%sld 8 la 

iy iïuka;%K m;%sld 7 la m%ldYhg m;alrk ,os' 

› ,dxlSh wdydrhg .; yels Ydlj, Ñls;aiduh .=Kdx.hka úYaf,aIKh lsÍu lrk úgos isg fïjk úg 

f;dard.;a wdydrhg .; yels Ydl øjH 18 l m%;sTlaisldrl yelshdj iy msIaG yhsfv%df,aia ksfYaOk 

.=Kdx. ksÍlaIKh lrk ,os' fuu m¾fhaIK wOHhkhka yryd ,nd.;a f;dr;=re wkqj" oshjeähd 

m%;sfrdaë .=Kdx. iys; wdydrhg .;yels Ydl /ila y÷kd .eksk' fuu Ydl øjHhkays Ñls;ail 

.=Kdx.j, ffcj m%fõY;djh m¾fhaIKd.drfha ilik ,o cS¾K wdlD;shla wdOdrfhka ;yjqre 

lr.kakd ,os' 

Ñls;aiduh idOlj, ffcj m%fõY;djh jeä lsÍfï ,d meiSfï l%shdj,sh Ndú;h 

Ñls;ail ldrlhka ksmoùu ie,lSfïoS fhdod.kakd ish¨ wdydr msßieliqï l%shdj,s w;=ßka jvd;a 

wdrlaIs; yd ffcj úoHd;aulj ieifok l%uh f,i meiSfï l%shdj,sh y÷kdf.k we;' óg wu;rj fmd,s 

mSfkda,a ix>gl we;=¿j Ñls;aiduh ix>glj, ffcj m%fõY;djh kexùfï,d th fya;=jk nj 

fidhdf.k we;' - nelaàßhd yd hSiaÜj, tl;=jla f,i ie,flk —fldïnqjd˜ fyj;a f;a os,Sr —meijqï 

frdams;h ms<sn| wm m¾fhaIK lKavdhu wOHhkh lrñka mj;s' th f;a ^leó,shd isfkaisia& meiùfï 

l%shdj,sh i|yd iq,Nj fhdod .efkkakls' tf,iu fuu laIqø cSùka" wfkl=;a oshr ksIamdokh jk fldams 

yd T!IO f;a j, meiùfï l%shdj,sh i|ydo Ndú;d fõ' ta u; mokïj wm m¾fhaIK lKavdhu fïjk úg 

úúO j¾.fha mdk j¾. fuu fldïnqjd frdams;h fhdodf.k meiùfï l%shdj,shg Ndckh fldg we;s w;r 

tu mdkhkays Ñls;aiduh .=Kh jeäoshqKq lsÍu fyda kj .=Kdx. tl;= lsÍu tys wruqK fõ' fuu 

jeäoshqKq lsÍu m%Odk jYfhka isÿjkqfha Ydl u; mokï jQ Wmia:rh i;= fi,shqf,daia kdráh uÕska 
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fmd,smSfkda,a ix>gl ksmoùu by< kexùu ;=<sks' 

iyfhda.S;djhka 

,S heka yqka fukúh  -jHjydßl úoHd ms<sn| f;udfila mdi," f;udfila fmd,sfglaksla" isx.mamQrej 

uydpd¾h äcshEka yqjeka.a  -wdydr úoHd yd ;dlaIK jevigyk" isx.mamQre cd;sl úYaj úoHd,h" 

isx.mamQrej 

udkj iïm;a ixj¾Okh 

o¾Ykm;s Wmdêh i|yd ,shdmosxÑ jQ isiqka 

 pdñks .=Kj¾Ok ñh" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h" 

 tka' ks,laIs chj¾Ok ñh" lDIsl¾u mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 

 úkaokS' whs jgjk fukúh" lDIsl¾u mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h
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7'2'4 laIqø cSù jd;dlaIK úoHdj 

 

lDIsl¾udka;fhaos Ndú;hka i|yd ffcj fmdfydr jeä oshqKq lsÍu 

jHdmD;s kshuq ( uydpd¾h cS' fifkúr;ak ^m¾fhaIK uydpd¾h& 

jHdmD;s f;dr;=re 

f;a" nvbßÕ=" ù" t<j¿" iafg%dafnß iy úis;=re me< j.dj iy ffcj mg, ffcj fmdfydr jeäoshqKq 

lsÍfï,d uQ,sl m¾fhaIK we;=¿j úúO m¾fhaIK jHdmD;ska /ila oekg uQ,sl wOHhk wdh;kh ;=< 

l%shd;aul fldg we;s w;r ta ish,a,u id¾:l m%;sM, ,ndoS we;' › ,xld f;a m¾fhaIK wdh;kh iuÕ 

iyfhda.s;djhka meje;ajQ oS¾>ld,Sk m¾fhaIK j,ska wk;=re" nfhda*s,aï - à fyj;a f;a i|yd jQ ffcj 

mg, ffcj fmdfydr › ,xldj ;=< jdKsclrKh wdrïN lrk ,os' fuh iSudiys; ,xld nfhda*¾á,hsi¾ 

iuÕu úiska isÿlrkq ,nhs' j¾I 2014 os f;a j.dìï wlalr 10" 000 lg muK fuu ffcj fmdfydr Ndú;d 

lrk ,o w;r tuÕska f;a j.dj i|yd Ndú;d lrk ridhksl fmdfydr Ndú;d lrk ,o w;r tuÕska f;a 

j.dj i|yd Ndú;d lrk ridhksl fmdfydr Ndú;h 50] lska wvqlr.ekSug yel' lDIsld¾ñl yd jeú,s 

l¾udka;hg wh;a" wfkl=;a fnda. /ila i|yd fïjk úg ffcj fmdfydr ;dlaIKh jeäoshqKq fldg 

we;' ridhksl fmdfydr wdkhkh i|yd jehfjk remsh,a ì,shk .Kkl úfoaY úksuh b;sß lr.ekSu 

fukau mdßißl ¥IKh wju fldgf.k mßirh wdrlaId lr.ekSu fïuÕska n,dfmdfrd;a;= fõ' 

jHdmD;s ld¾huKav,h 

 cS' fifkúr;ak  - m¾fhaIK uydpd¾h 

 tia'ta' l=,iQßh   - ndysr m¾fhaIK uydpd¾jh

m¾fhaIK iyldr        (- tia' talkdhl" tï' fifkúr;ak" mS' úfcamd, 

fcHIaG udKav,sl ;dlaIK ks,OdÍka  ( wd¾'iS'fla' lreKdr;ak" ta'fla' m;srK 

iyfhda.s;djhka        ( uydpd¾h whsjka flkä" isâks úYaj úoHd,h" ́ iafÜ%,shdj 

udkj iïm;a ixj¾Okh 

wdpd¾h Wmdê - ã'ta' fyau.uf.a" ã' iskay,f.a  ^W!j fj,a,iai úYaj úoHd,h&

o¾Ykm;s Wmdê- wd¾'ã'ta' .=Kfialr ̂ oekg flÍf.k hk&-  reyqK úYaj úoHd,h 

úoHdfõos m¾fhaIK jHdmD;s - ã'tï'à'hQ' nKavdr" ví,sõ'tï't,a'tia' ùriqkaor ^inr.uqj úYaj 

úoHd,h" ckjdß - cQ,s 2014&

whs'tia' udkjisxy  ^rcrg úYaj úoHd,h" foieïn¾ 2013 - foieïn¾ 2014& 

tka'ta'ã' ,laud,s  ^W!j fj,a,iai úYaj úoHd,h ̂ wfm%a,a - cQks 2014& 

iafjÉPd mqyqKqj ,enQjka 

tia' .=Kr;ak  ^fmnrjdß 2012 - fï olajd&

tia'hQ' je,añ,a,f.a ̂ foieïn¾ 2012 - cQks 2014&

t,a'ta'tï'ta'tka' wfír;ak ̂ ud¾;= 2013 - ud¾;= 2014& 

ví,sõ'ta'ã'whs' fmf¾rd ̂ ud¾;= 2013 - ud¾;= 2014& 

ta'tï'jhs'jhs' Bßh.u ̂ ud¾;= 2013 - ud¾;= 2014& 

ví,sõ'ta'tï'tï' úfcaiQßh ̂ wfm%a,a 2013 - fmnrjdß 2014&

wd¾'mS'ã'tia'î' osidkdhl ̂ ud¾;= 2014 - fkdjeïn¾ 2014& 
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PdhdrEmh - uQ,sl wOHhk wdh;kfha ffcj jd;dlaIK tallfha idudcslhka 
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7'2'5 iajNdúl ksmehqï 

uydpd¾h hQ't,a'î' chisxy ^jHdmD;s kshuq$m¾fhaIK uydpd¾h& 

uydpd¾h tka'tia' l=ud¾ ^jHdmD;s kshuq$m¾fhaIK uydpd¾h& 

jHdmD;s f;dr;=re 

Ydl" os,Sr yd › ,xldfõ wdydrhg .efkk m<;=re j,ska ,nd.;a oaú;shsl mßjD;a;chkaf.a ridhkh yd 

ffcj l%shdldÍ;ajh ms<sn| m¾fhaIKhka fuu jHdmD;sh uÕska isÿflf¾' 

øj j¾K úfNaokh Ndú;fhka f;a" m<;=re iy wdydrhg .efkk fjk;a úfYaIhkaf.a wvx.= nyq 

mSfkda,sl ixfhda.hka y÷kd.ekSuo Bg wu;rj isÿflf¾' udkj yd Ydl frda. md,kh i|yd fhdod.; 

yels ffcj l%shdldÍ  ksiaidß;hka yd ixfhda.hka iajNdúl øjHhkaf.ka ,nd.ekSu fuu jHdmD;sfha 

iuia; wruqK ù  we;' 

2-2 DPPH LKav w¾>Khka jeks ffcjd>¾K l%ufõohka fhdod.ksñka ksiaidß; yd ixfhda.hkays ffcj 

l%shdldÍ;ajhka wkafõIKh flfrk w;r" iajNdúl m%;sTlais;dr;ajh ;sfíoehs y÷kd.ekSug lrosh 

l+Ksiaikaf.a u¾;h;d w¾>Khkao" ffi,Sh úIu;djh y÷kd.ekSug i,do îc m%frdayK w¾>Khkao" 

YdlSh úIu;djh yd we,Sf,dm;sl ixfhda.hka y÷kd.ekSug TLC iajhxf¾Ld l%ufõohkao Ndú;d 

flf¾' 

iajNdúlj we;sjk tkaihsu ksfYaOlhka" T!IO m¾fhaIK lafIa;%h i|yd jeo.;afõ' tfukau frda. 

m%;sl¾uKh i|yd ffcj ridhksl fuj,ï f,io tajd fhdod.; yel' fuu ksfYaO;hka tkaihsu iuÕ 

wka;¾ l%shdfjka wod, iajNdúl Wmia;r u; isÿflfrk tkaihsu l%shdjka wjysr lr;s' we,a*d - 

weuhsf,aia" we,a*d - .a¨isfâia iy ,hsfmaia tkaihsu ksfYaOlhka Ndú;d lr oshjeähdj" ia:Q,;djh yd 

wêl fldf,iagfrda,a jeks frda. ;;a;aj md,kh lsÍug iu;a T!IO j¾. ksIamdokh l< yel' iajNdúlj 

yg.kakd we,a*d weuhsf,aia" we,a*d .a¨fldisfâia yd ,hsfmaia ksfYaOlhka wkdjrKh lr.ekSu i|yd 

tkaihsu w¾>Khka isÿflfrk w;r fidhd.efkk tu ksfYaê;hka fi!LH yd wdydr ksIamdok 

lafIa;%hkaysos M,odhs f,i Ndú;d lsÍug yelsjkq we;' tneúka fuu tkaihsu ksfYaOlhka kj Ñls;aisSh 

ksIamdok jeäoshqKq lsÍu i|yd uQ,drïNhla fõ' 2014 jir ;=<os hqßfhaia iy lhsfudá%maiSka tkaihsu 

ksfYaOlhka wkdjrKh lr.ekSu i|yd 2014 jir ;=<os m¾fhaIKhla wdrïN l< w;r tu lghq;= fïjk 

úg id¾:lj isÿflfrñka mj;s' 

fmksis,shï fkdgdgqï ^Penicillium notatum& os,Srfhka wyUq f,i m%:u m%;s Tlaisldrl fmksis,ska 

fidhd.ekSu;a iuÕ m%;sTlaisldrl yd os,Sr mßjD;a;chka ms<sn| mq¿,a m¾fhaIK /ila wdrïN úh' 

we;eï wka;(YdlSh os,Sr udos,s úiska Odrl Ydlhg wdikak jYfhka iudk fyda fjkia iajNdúl ksmehqï 

ksIamdokh flf¾' Taxus brevifolia Ydl úfYaIfhka ,nd.efkk gelafida,a keue;s ms,sld u¾Ok T!IOho 

tu Ydlfha lf|ys j¾Okh jk Taxomyces abdreane keue;s  wka;#YdlSh os,Srh úiska ksIamdokh lrkq 

,nkakls' › ,xldfõ wdydrhg .efkk m<;=re úfYaI lsysmhlska ^Wod(- flfi,a ,djq¿ îc& iy 

we,sf,dm;sl Ydl m;% j,ska wka;#YdlSh os,Sr fjkalr .ekSfïoS we;eï ÿ¾,N ffcj l%shdldß mßjD;a;c 

øjHhka y÷kd.; yelsúh' Aspergillus niger m;% j,ska fjkalr.;a ixfhda.hkays fmd,slsghsâ 

kemaf;dmhsfrdak" refn%d*shqßka" f*dkafiiska" wjqfrdiafmfrdka" f*dkafiisfkdka yd w¾f.diafgfrda,a 

wvx.= úh' weïfn%daishd osS,Sr yd f;a j.djkays olakg ,efnk ^Short hole borer beetle& l=reñKshdf.a 

wvx.= nyqiyú os,Sr úiska ksmojk mßjD;a;c øjH ms<sn| m¾fhaIKhka fïjk úg id¾:lj isÿflfrñka 

mj;s' 
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rEmh ( iajNdúl ksmhqï  m¾fhaIK jHdmD;s idudcslhka 

m¾fhaIK wdpd¾h  ( wdpd¾h fla'cS'tka'mS' mshfiak ̂ cd;sl úoHd moku& 

m¾fhaIK iyldrjreka ( cS'cS'B'tÉ'o is,ajd ̂ 2014 iema;eïn¾ olajd& 

    iS't,a' flfy,amkak, 

    cS'wd¾'tka' r;akdhl 

    ã' ;kn,isx.ï 

    tï'tï lajdv¾ 

    à' Y%s;rka ̂ cd;sl m¾fhaIK iNdj& 

    tÉ'tï'tia'fla'tÉ' nKavdr ̂ cd;sl úoHd moku - 2014 cqks olajd&

    ã' ;ek;sfj, ̂ cd;sl úoHd moku - 2014 cQ,s isg&

    ã'tï'ã'tï' osidkdhl ̂ 2014 Tlaf;dan¾  isg& 

    tï' úkaOHd ldka;s ̂ cd;sl úoHd moku - 2014 fkdjeïn¾ isg&

fcHIaG udKav,sl ;dlaIK ks,Odß ( ã'tia' chùr

iyfhda.s;djhka 

1' uydpd¾h î'tï'wd¾'nKavdr" úooHdmSGh" fmardfoKsh úYaj úoHd,h 

2' wdpd¾h fla'ta'tka'mS' nKavdr" HORDI" .kafkdarej 

3' wdpd¾h mS' mkdf.dv" oka; ffjoH mSGh" fmardfoKsh" úYajúoHd,h 

4' wdpd¾h l=uqÿ  fmf¾rd" ffjoH mSGh" fmardfoKsh" úYajúoHd,h 

5' uydpd¾h jika;s f;jkdiï" ffjoH mSGh" fmardfoKsh" úYajúoHd,h 

6' wdpd¾h ví'ta'wd¾'à' úl%udrÉÑ" HORDI" .kafkdarej 

7' uydpd¾h tï'mS'î' úch.=Kj¾Ok" fmardfoKsh úYaj úoHd,h

8' uydpd¾h ã' hlkaodj," úoHd mSGh" fmardfoKsh úYaj úoHd,h 

9' uydpd¾h jhs' *qcsfudflda" fgdalsfhda ;dlaIK wdh;kh" cmdkh 

10' uydpd¾h tka' l=yak¾Ü"" nDDuka cdfldíia úYajúoHd,h" c¾uksh 
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rEmh ( iajNdúl ksmehqï  jHdmD;s lKavdhfï  m¾fhaIK l%shdldrlï

44



udkj iïm;a ixj¾Okh

m¾fhaIK ksnkaOk iïmQ¾K lrk ,o m¾fhaIK iyldrjre 

 ku   ( tÉ'tï'tia'fla'tÉ'  nKavdr 
 Wmdêh   ( o¾Ykm;s 
  ksnkaOk ud;Dldj ( flfi,a úfYaIhka iuÕ iyiïnkaê; Aspergillus Higer   
     os,Srhkaf.ka ,nd.efkk mßjD;a;sl øjHhka fjkalr.ekSu"   
     wdlD;slrKh yd ffcj mß>%djrKh
 jir    ( 2014 
 úYaj úoHd,h   (- fmardfoKsh úYaj úoHd,h 
 ku   ( ã'tia' chùr 
 Wmdêh   ( o¾Ykm;s 
 ksnkaOk ud;Dldj ( wdydrhg .efkk we;eï îc j¾.hkays ridhkh yd ffcj   
     l%shdldÍ;ajh 
 jir    ( 2014 ̂ ksnkaOk Ndr oS we;&
 úYajúoHd,h   ( fmardfoKsh úYaj úoHd,h 
 ku   ( cS'cS'B'tÉ' o is,ajd 
 Wmdêh   ( o¾Ykm;s 
 ksnkaOk ud;Dldj  ( ridhkh iy ffcj l%shdldÍ;ajh 
 ku    ( wd¾'tï'ví'iS'fla' lreKdr;ak 
 Wmdêh   ( úoHdm;s 
 ksnkaOk ud;Dldj  ( ì,sx Ydl M,hkays ridhkh iy ffcj l%shdldÍ;ajh 
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 jir    ( 2014 
 úYaj úoHd,h   ( fld<U úYaj úoHd,h 
wdpd¾h Wmdê$o¾Ykm;s Wmdê i|yd fmardfoKsh úYaj úoHd,fha 
,shdmosxÑ ù we;s m¾fhaIK iyhljreka 

 ta'cS'ta' ví' w,fld,x. ̂ o¾Ykm;s&
 ã'tï'ã'tï' osidkdhl ̂ o¾Ykm;s&
 tï' úkaOHd ldka;s ̂ o¾Ykm;s&
 iS' t,a' flfy,amkak, ̂ o¾Ykm;s&
 iS' ,shkdrÉÑ ̂ o¾Ykm;s&
 ã' kshkaf.dv ̂ o¾Ykm;s&
 fla'cS'B' moau;s,l^o¾Ykm;s&
  tï'tï' lajdv¾ ̂ o¾Ykm;s&
 cS'wd¾'tka' r;akdhl ̂ o¾Ykm;s&
 ã' Y%s;rka ̂ o¾Ykm;s&
 ã' ;kn,isxyï ̂ o¾Ykm;s&

Wmdê wfmalaIl isiqka 

 fca'tï'tia' chuy ̂ W!j fj,a,iai úYajúoHd,h& 
 tia'mS'wd¾'wd¾ iurisxy  ̂ W!j fj,a,iai úYajúoHd,h& 
 ã'ví'tï'ù'fca' ùrisxy ̂ BMS - fld<U&

iafjÉPd 
 - 
 pu;a chfldä 
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7'2'6 Ydl cSj úoHdj 
 wdpd¾h tï'iS' bland,a ^jHdmD;s kshuq $ fcHIaG m¾fhaIK wdpd¾h&

jHdmD;s f;dr;=re 

 
úh<s jkdka;r mßir úoHdj ( yqre¿ iy kqjr., rlaIs;hka ;=< Ydl úúO;ajh" ks¾ñ;h iy Ydl - 
iudc úoHdj $ iudc - mdßißl úoHd .;slhka ms<sn|j ixikaokd;aul wOHhkhla lrk ,os' › ,xldfõ 
úh<s l,dmh ;=<" iudc yd jkdka;r mdßißl o;a; iïnkaO fldg.;a úia;rd;aul wOHhkhka fuf;la 
isÿlr fkdue;' ixj¾Ok l%shdj,Ska f.ka we;s flfrk iudc wd¾Ól n,mEï" ckdjdi" jdßud¾. 
moaO;ska" lDIsl¾u jHdmD;Ska" jkdka;r .sks ;eîfï  yd wdl%uKsl Ydl úfYaIhka jeks idOl fya;=fjka 
› ,xldfõ úh,s iodyß; jkdka;r LKavkh ùu iy hdkhkh ùug mgka f.k ;sfí' tneúka ydhkhg 
,la jQ úh<s jkdka;r b;d blaukska h:d ;;ajhg m;al< hq;=j we;' oUq,af,a msysgd we;s cd;sl uQ,sl 
wOHhk wdh;k WoHdkfhys jkdka;r mqkre;a:dmkh ms<sn|j wdo¾Ykh lr we;' 

 c,Sh Aedes lSg úf,damslhkaf.a úúO;ajh yd cSj úoHdj ( bl=;a jir lsysmh ;=<os fvx.= WK iS>% 
f,i jHdma; jQ wjia:d lsysmhlau jd¾;d úh' úfYaIfhka fudaiï ld,hg miqj jix.;hla f,i fuu 
ffjri frda.h me;srhdu isÿfõ' Aedes aegypti frda. jdylhka" k.rdY%s;j iS>% jYfhka fndafõ' ñßosh 
jdih lrk l%iafÜIshka úfYaIhla jk Copepods úhÜkdufha" ;dhs,ka;h we;=¿ rgj,a lsysmhlu 
id¾:l f,i Aedes lSg úf,damslhka f,i Ndú;hg f.k we;' ›  ,xldfõ ñßosh jefvk copepods 
úfYaIhkaf.a ffcj úoHdj" úúO;ajh iy Tjqka fvx.= lSghkaf.a úf,damslhka f,i fhdod .ekSug we;s 
yelshdj ms<sn|j m¾fhaIlhka wm úiska isÿflf¾' Bg wu;rj l=vd u;aiH úfYAIhka" v%e.ka ueiaika 
jeks úf,damslhka ms<sn|jo wOHhkh isÿflfrñka mj;s' 

 iajNdúl wjfYdaIlhka Ndú;fhka frosms<s j¾Kl yd nerf,day bj;a lsÍu ( l=vd yd OHu 
mßudKfha frosms<s l¾udka;Yd,d j,ska neyer flfrk vhs j¾. yd ner f,day" mdßißl ydhkhg 
;=vqfok m%Odku ¥Il foj¾.hla f,i y÷kajd osh yel' c,Sh .=Kd;aulNdjh flfrys fï uÕska by< 
n,mEula we;slrk w;r idkaøKh 1mgl jvd my<ska mj;sk úg c,fha j¾Kh fjkia lsÍuo isÿlrhs' vhs 
j¾. úiska c,fha ridhksl Tlaiscka b,a¨u by< kxjk w;r tkhska c,fha wdf,dal úksúoNdjh wvqlsÍu 
iy c,Sh laIqø cSù  yd Ydl m%cdjkaf.a j¾Okh $ meje;au flfrys wys;lr n,mEï we;sflf¾' 
wjfYdaIK l%ufõohka Ndú;fhka vhs úYd, m%udKhla bj;a l< yelsjqjo tu l%ufõohka fjkqfjka b;d 
by< msßjehla oeßh hq;=fõ' wmf.a jHdmD;sh ;=<ska Lksc yd wcSù ffcj øjH jeks iajNdúl øjH 
Ndú;fhka vhsj¾. iys; wmc,h msßmyÿ lsÍu i|yd ,dNodhs l%ufõohla jeäoshqKq lr.ekSug 
m¾fhaIKhka wrUd we;' Asplenium nidus Ydl m;% yd Mimosa pigra Ydl lr,a Ndú;fhka idod.;a 
ffcj wjfYdaIK øjHhka úiska 45] - 95] w;r ld¾hlaIu;djhlska ksl,a yd f,â bj;alsÍu isÿlrk 
,os' M. pigra lr,a úiska ;ekqk øjH 85] l muK vhs m%udKhla wjfYdaIKh l< w;r f*,aâiamd¾ Lksc 
øjH úiska olajk ,oafoa 35] l wvq wjfYdaIK laIu;djhls' .a,sßisáhd Ydlfhka ,nd.;a ,S l=vq 
fhdodf.k ksmojQ ffcj wÕ=re c,Sh ødjKfha mj;sk l%siag,a jh,Ü  vhs 99] la bj;a lsÍug iu;aúh' 
yrla weglgq fhdodf.k ksmojQ wÕ=re c,Sh *a¨fjdrhsâ 90] l  m%udKhla bj;a lsÍug iu;a úh' 

iyfhda.s;djhka ( 

 uydpd¾h tÉ'tï'ã'tka' m%shka;" wOHlaIl úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj   

 úoHd,h" fmardfoKsh 

 uydpd¾h tia'tÉ'mS'mS' lreKdr;ak" i;a;aj úoHd wYh" fmardfoKsh úYaj úoHd,h" fmardfoKsh'

 wdpd¾h tia'tï'ví' rxj," WoaNso úoHd wxYh" fld<U úYaj úoHd,h" fld<U 

 uydpd¾h tia'tia' bland,a" ridhk úoHd wxYh" iajNdúl úoHd mSGh" › ,xld újD; úYaj   

 úoHd,h" kdj,  

 wdpd¾h tï' ú;dkf.a" ridhksl ksrEmK m¾fhaIK jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" 

 yka;dk mdr" uykqjr' 

 wdpd¾h fca' .=K;s,l" N+ úoHd wxYh" fmardfoKsh úYajúoHd,h" fmardfoKsh' 
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o¾Ykm;s Wmdêh i|yd ,shdmosxÑ  ù  we;s m¾fhaIK iyldrjreka 

 1' ví'à' wjka;s" cd;sl uQ,sl wOHhk wdh;kh 

 2' ã'tï'wd¾'B'ta' osidkdhl" cd;sl m¾fhaIK iNdj 

 3' ta'ví'ví'tï'î' ueoj;a;" cd;sl uQ,sl wOHhk wdh;kh 

 4' ta' r;akdhl" cd;sl uQ,sl wOHhk wdh;kh 

úoHdm;s Wmdê wfmalaIl isiqka 

 1' î'ví'tia'tka'fla' ng.,a," úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYajúoHd,h 

 2' tÉ'tï'tia'tï' úfcar;ak" úoHd mYapd;a Wmdê wdh;kh

 3' tia' isjfkaik" úoHd mYapd;a Wmdê wdh;kh 

m¾fhaIK ksnkaOk iïmQ¾K lr oS we;s isiqka 

 1' mS'fla'ã' p;=rx. 

  wcSù  ffcj ialkaO Ndú;fhka nerf,day wjfYdaIKh yd f;dard.;a Ydl úfYaI 

  Ndú;fhka f,day bj;a lsÍu' 2013" fmardfoKsh úYaj úoHd,h   

 

 2' ã'tï'wd¾'B'ta' osidkdhl 

  ia:dms; wjfYdaIK l=¿Kq Ndú;d lr yhsä%,a,d ̂ Hydrilla Verticillata& fhdod .ksñka c,Sh 

  f,â whk bj;a lsÍu - ffcj fYdaIK yd ksrêfYdaIK wOHhkhka 2013" fmardfoKsh 

  úYaj úoHd,h 

mqyqKq lrk ,o Wmdê wfmalaIl isiqka 

 1' áfïId .=K;s,l ̂ 2014 Tlaf;dïn¾ isg 2014 foieïn¾  olajd& 

  lDIsl¾u ffcj úoHd wxYh" lDIsl¾u mSGh" fmardfoKsh úYaj úoHd,h 

 

 2' Okql kjr;ak ̂ 2014 iema;eïn¾  isg 2014 foieïn¾ olajd&

  fnda. úoHd wxYh" lDIsl¾u mSGh" fmardfoKsh úYaj úoHd,h 

iafjÉPd 

 1' ví'tï'fla'B'tï' úfcaisxy ̂ 2013 foieïn¾ - 2014 fmnrjdß&

 2' tia'tÉ'fla' fndl,je,a, ̂ 2014 ckjdß - 2014 uehs&

 3' wd¾'mS'ã'tia' Nd.Hd osidkdhl 

 4' ví'ta' iqo¾YkS úfcaiQßh 
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7'3 mdßißl yd mDÓú úoHd 
7'3'1 ffcj úúO;ajh yd ixrlaIKh 

 wdpd¾h fjd,a*a.eka.a äÜgia ^jHdmD;s kshuq $ fcHIaG ndysr úoHd{& 

jHdmD;s f;dr;=re 

jir .Kkdjla mqrd l%shd;aul jk wmf.a jHdmD;sfha o< idrdxYhla fuys olajd we;' úfYaIfhka 

fmdf<dkakrej m%foaYfha iajNdúl jkdka;r jdi N+ñ lr.;a jdkrhska ms<sn| ksÍlaIKd;aul wOHhkhka 

fuu jHdmD;sh uÕska isÿflf¾' jdkr fldÜGdYhkays ^udkj j¾.hdo we;=¿j&  iudc p¾hdjka 

mßKdukh jk wdldrh jgyd .ekSug kj oekqu ia:dms; lsÍu;a" jdkrhkao we;=¿ wfkl=;a cSùkaf.a 

iajNdúl .yKhka M,odhs f,i ixrlaIKh yd l<uKdlrKh lsÍug wjeis úoHd;aul mokula ilid 

.ekSu;a" úoHd;aul m%ldYkhka fukau jD;a;suh jd¾;d Ñ;%mg ;=<ska ,ndf.k we;s kj oekqu 

fnodyeÍu;a fuu jHdmD;sh uÕska wruqKq lrf.k we;' 

wOHdmkh yd úfkdaodiajdoh muKla fkdj ixrlaIK l%shdj,Ska i|yd foaYsh yd cd;Hka;r uÜgfï m%cd 

iyNd.S;ajh ,nd.ekSugo wfmalaId flf¾' ixpdrl f;da;ekakla f,i wdl¾IKh oskd.ekSugo wmf.a 

jd¾;duh Ñ;%mg j,ska wjia:dj ie,iS we;' 

jdkrhska tla ;lafidakYhlg wh;a jqj;a wmf.a ixrlaIK wruqKq Bg jvd mD:q, f,i úysoS we;' 

WodyrKhla f,i fuu jif¾os ish¿u › ,dxlsl laISrmdhs ;lafidakhka ms<sn|j úu¾Ykhla lrñka 

ixrlaIK l%shdoduhka ia:dms; lsÍu Wfoid úoHd;aul mokula f.dvkexùu fuysos isÿflreKs' 

úfYaIfhka th muKla mokï  fldg.;a cd;sl yd wka;¾cd;sl IUCN r;a; o;a; kdudj,skag jvd fjkia 

m%;sM,hla ,nd.ekSug yelsfõ ffcj úúO;ajh w;ska ›  ,xldj b;d iqúfYaIs jk w;r laISrmdhs Wm 

úfYaI úúO;ajh ffcj úúO;ajh by< kexùug úYd, jYfhka odhl ù we;' tneúka laISrmdhs Wm 

úfYaI úúO;ajh ms<sn|j › ,xldfõ Ydl$i;a;ajj úúO;ajh ms<sn|j j.lsjhq;= wdh;k yd 

n,Odßkaf.a wjOdkh fhduq úh hq;=h' 

iudc mßKdu ixisoaëka ms<sn|j wm úiska isÿlrk ,o jdkr wOHdmkhkag wkqj" wod, m%foaYfha 

ydroyilg wêl ^cSj;ajk  + ñh.sh& ueflda j÷rka m%udKhla y÷kdf.k we;' fuu tla tla ueflda 

j÷rka i|yd p¾hduh" cdkuh" mdßißl yd cdkúldYk jD;a;dka;hka wOHhkh lrk ,os' 

fuysoS Ndú;d l< l%ufõohka yeisÍu yd meje;au ms<sn| úp,Hhka yd ine|s wdhq .Kkhkag iudk fõ' ta 

i|yd ixLHdk úoHd;aul ks¾joH;djh mj;ajd.ekSfï wruqfKka oS¾> ld,hla ;siafia úYd, ksheoska 

Ndú;d lrk ,os' jir lsysmhlg fmr" wm úiska fmdf<dkakrej m%foaYfha fjfik oï yd w¿ meye;s 

uqyqKq iys; j÷rka ms<sn| wkafõIKh lsÍu i|ydoo fun÷ wOHhkhla isÿlrk ,os' iaf,kav¾ f,daßia 

úfYaIh ms<sn|j kj wOHhkhla isÿflfrñka mj;s' 

› ,xldfõ  cd;sl ixj¾Okhg jeo.;ajk m%dfhda.sl Ndú; /ila wmf.a m¾fhaIKhkays wka;¾.; fõ' 

WodyrKhla f,i fmardfoKsh úYaj úoHd,fha mY= ffjoHjrekaf.a iyfhda.s;djh ,ndf.k isÿl< 

wOHhkhka uÕska fvx.= WK" fgdlafidama,diafgdisia" l%siafgdaiafmdñhï yd wfkl=;a wdidê; frda.hka 

je<|Sfïos ñksid iy jdkrhka w;r mj;akd jeo.;a ine|shdjka fmkajd fok ,os' Bg wu;rj fidndoyu 

ixrlaIKh lsÍfï  wruqKska m%dfoaYSh m%cdjka oekqj;a lsÍfï wOHdmksl jevigyka osh;a lsÍuo 

isÿflßks' ñksia - jdkr .egqï wju lsÍu i|yd rchg yd m%dfoaYSh md,khka yd wod, wdh;khkag wm 

úiska iyfhda.h ,nd oS we;' 
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iyfhda.s;djhka 

 uydpd¾h wd¾'mS'ù' chka; rdcmlaI" mrfmdaIs úoHdj ms<sn| uydpd¾h" mrfmdaIS úoHd wxYdêm;s" 

 fmardfoKsh úYaj úoHd,h" fmardfoKsh' 

 wdpd¾h wfYdal oxf.d,a," mY= ffjoH mSGh" fmardfoKsh úYaj úoHd,h

 uydpd¾h mSg¾ k¾kan¾.a" fldf,dx.a úYaj úoHd,h" c¾uksh

 uydpd¾h tia'ví' fldg.u" mdßißl úoHd ix.uufha iNdm;s" fld<U úYaj úoHd,h$WmfoaYl 

 jkcSù iïm;a ixrlaIK wud;HdxYh 

 wdpd¾h wd¾' reødka" .re úoHd{" iañ;afidkshka wdh;kh" fjdIsxgka 

udkj iïm;a ixj¾Okh 

 fmdf<dkakrej osia;%slalfha .%dóh mdi,a /il ixrlaIK wOHdmk jevigyka mj;ajk ,os' 

 fld<U úYajúoHd,fha iqrkaøkS flan%,a úiska isÿlrk ,o MA ksnkaOkh Wfoid wdpd¾h ví' äÜgia       

 úiska ish wëlaIKh iy iyfhda.h imhk ,os' fïjk úg weh tlai;a rdcOdksfha wdpd¾h   

 Wmdêh ydodrñka isà' 
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7'3'2 ridhksl yd mdßißl moaO;s ksrEmkh 

 wdpd¾h fu;a;sld ú;dkf.a ^jHdmD;s kshuq$m¾fhaIK wdpd¾h& 

jHdmD;s f;dr;=re 

ridhksl yd mdßißl moaO;s ksremK m¾fhaIK lKavdhu úiska udkj hym; i|yd ms<shï 
fidhd.ekSug wjeis >k - ødjK w;=re uqyqK;a w;r ridhksl l%shdj,ska jgyd .ekSu;a" c, iy mdxY= 
¥IKh wkafõIKh" ksudkh yd ñkqï  lsÍu;a ,jK c, ;s;%dka;sh iy moaO;ska ksrEmKh lrñka 
isÿflf¾' 

f,day iy ldnksl øjH u; isÿjk m¾;af,daf¾Ü hdka;%Khka 

fuu m¾fhaIK jHdmD;sh 2013 jif¾os wdrïN lrk ,os' m¾laf,daf¾Ü hk Lksc fyda ldnksl øjH u;=msg 
f,fyisfhka wjfYdaIKh fkdjk m%n, Tlaisldrlhls' w.yre .%yhd u; mDÓúhg jvd by< 
idkaøKhlska ^0'4 - 1]& m¾laf,daf¾Ü  wvx.= jk w;r wÕyre u; ldnksl øjH mj;So hkak fidhd 
ne,Sug 1976 j¾Ifha isg úoHd{hska W;aiy ord we;' kuq;a ta i|yd isÿlr we;s ish¿  m%h;akhka 
wid¾:l ù we;s neúka ldnksl øjH úkdY lsÍu yd f,day hdka;%Khka ksfYaOkh lsÍfuys,d w.yre u; 
mj;sk m¾laf,daf¾Ü l%shdlrk wdldrh ms<sn| ksrEms; mia ksheoSka fhdod .ksñka m¾fhaIK lghq;= osh;a 
lr we;' fuu m¾fhaIKh i|yd uydpd¾h l%siafgdam¾ ìia úiska iyfhda.s;djh ,ndoS we;s w;r 
kjis,ka;fha lekagnß úYajúoHd,fhaos úYaf,aIK lghq;= isÿlsÍugo wjia:dj i,id oS we;' 

wmc,h ñkqï lsÍu yd tajdfha wvx.= jdIamYS,s ldnksl ixfhda.hka m%;sks¾udKh 

2014 jif¾os wdrïN lrk ,o fuu wOHhkh fïjk úg;a isÿflfrñka mj;s' li, ìï wdY%s; 
wmc,hkaf.a wvx.= ldnksl ixfhda.hka úiska mßirhg úúOdldr wys;lr n,mEï isÿflf¾' tn÷ tla 
ixfhda.hla f,i jdIamYS,s ldnksl ixfhda.hka y÷kajd osh yel' fïjd ms<sld ldrl ixfhda.hka jk 
w;r jdIamSlrKh yd ødjK l%shdj,s Tiafia jdhqf.da,hg yd wmg c,hg tl;=ùu isÿfõ' wmc,fha wvx.= 
úúO jdIamYS,s ldnksl ixfhda. y÷kd .ekSu tajdfha ikaøKhka ñkqï lsÍu ms<sn|j ›  ,xldj ;=< 
fuf;la wOHhkhla isÿlr fkdue;' tneúka úúO j¾.fha jdIamYS,s ldnksl ixfhda.hka y÷kd.ekSu" 
ñkqï  lsÍu yd cSj wÕ=re Ndú;fhka tu ixfhda.hka bj;a lsÍug yelso hkak ms<sn|j fuu m¾fhaIK 
jHdmD;sh uÕska fidhd nef,kq we;' JICA - SATREPS jHdmD;sh úiska fï i|yd iyfhda.s;djh ,nd oS 
we;' 

mdßißl m%;sl¾uKh i|yd cSj wÕ=re Ndú;h 

 2012 jif¾os wdrïN lrk ,os cSj wÕ=re m¾fhaIKhka fï jk úg;a l%shd;aul fjñka mj;s' › 
,xldj ;=< neyer flfrk úúO li, øjHhkaf.ka ksmojk ,o ffcj wÕ=re Ndú;d lrñka mdßißl 
¥Il bj;a lsÍu yd mdxY= .=Kd;aulNdjh by< kexùu fuu m¾fhaIKhka ;=<ska wruqKq lrf.k we;' 
m¾fhaIK lKavdhfï tia'tia' udhdlvqj úiska lDñkdYl m%;sl¾uKh ms<sn|j;a" bkaosl fyar;a úiska 
Ydl nerf,day Wrd.ekSu ms<sn|j;a wOHhkh flf¾' rcrg yd inr.uqj úYajúoHd, j,ska meñKs Wmdê 
wfmalaIl isiqka fofofkl= fuu lafIa;%hkag wod,j ish wjika Wmdê m¾fhaIKhka isÿl< w;r Tjqka ish 
m¾fhaIK bosßm;a lsÍï ieisjdrhka ysos iïudkhkag md;% ùugo iu;a ù we;' cSj wÕ=re Ndú;fhka 
lDñkdYlhkag wu;rj ner f,day iy T!IO wmøjH m%;sl¾uKh ms<sn|jo m¾fhaIK jHdmD;shla 
isÿflfrk w;r ta i|yd ol=Kq fldßhdfõ leka.afjdka cd;sl úYajúoHd,h úiska iyfhda.s;djh ,ndoS 
we;' 
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iyfhda.s;djhka 

uydpd¾h jhs'tia'´la ^wOHlaIl" fldßhd cSj wÕ=re m¾fhaIK uOHia:dkh" mdßißl m%;sl¾uK yd 
m%;sidOk úoHd.drh" leka.afjdka cd;sl úYajúoHd,h" fldßhdj
wdpd¾h l%siafgdam¾ ́ ia ̂ N+ úoHd wxYh" lekagnß úYajúoHd,h" kjiS,ka;h& 
wdpd¾h osfkaIa fudayka ̂ mßir úoHdxYh" cjy¾,d,a fkare úYaj úoHd,h" bkaoshdj& 

uydpd¾h ksYdka; rdclreKd ̂ w;a,dka;sla úYaj úoHd,h" nd¾  ydn¾" 11E" wefußld tlai;a rdcOdksh&
uydpd¾h flka ljgf;da ̂ bxcsfkare yd úoHd Wmdê wxYh" ihsldjd úYaj úoHd,h" cmdkh& 
uydpd¾h î't*a'ta' niakdhl" wdpd¾h ta' lreKdr;ak" wdpd¾h tï'whs'tÉ' lreKdr;ak ̂ lDIs bxcsfkare 
wxYh" fmardfoKsh úYaj úoHd,h" fmardfoKsh& 
uydpd¾h tia'mS' bkaør;ak ̂ mdxY= úoHd wxYh" fmardfoKsh úYaj úoHd,h&

iyfhda.s;d m¾fhaIK jHdmD;sSka 

 mdxY= yd c, ¥Il m%;sl¾uKh Wfoid cSj wÕ=re Ndú;h fldßhdfõ leka.afjdka cd;sl úYaj      
 úoHd,h iuÕ iyfhda.s;djfhka isÿflfrk m¾fhaIK jHdmD;shls' 

 SATREPS ̂ ;sridr ixj¾Okh Wfoid úoHd yd ;dlaIK m¾fhaIKhkaf.a odhl;ajh& jHdmD;sh"   

 fmardfoKsh úYajúoHd,h" ihsldjd úYaj úoHd,h" reyqKq úYaj úoHd,h" JICA - JST m%;smdokhka   
 › ,xldfõ li, N+ñ ms<sn| m¾fhaIK jHdmD;ska Wfoid jir 5 la ;siafia l%shd;aul flfrñka 
 mj;s' 

 mfia yd c,Sh ødjKhkays mj;sk lDñkdYl m%;sl¾uKh i|yyd bj;,k f;a frdvq j,ska ;ekQ 
cSj wÕ=re Ndú;h ms<sn| bkaÿ  - ,xld oaù md¾Yaúl m¾fhaIK jHdmD;sh ̂ jir 3 - fïjk úg;a 
l%shd;aul fjñka mj;s'& 

udkj iïm;a ixj¾Okh 

2014 jir ;=<os mYapd;a Wmdê iïmQ¾K lrk ,o isiqka mS'tÉ'tï'whs'ã'fla' fyar;a ̂ úoHdm;s Wmdê - 2014" 
úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h&
ksnkaOk ud;Dldj ( › ,xldfõ ner f,day wdidos; mdxY= moaO;skays f,day whk ødjKh yd Ydl úI;djh 
wvqlsÍfuys,d cSj wÕ=re úiska we;s flfrk n,mEu 

tÉ'tï'ta'cS' ;s,lr;ak ̂ úoHdm;s Wmdê - 2014" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h&
ksnkaOk ud;Dldj ( bj;,k f;a frdvq yd ù fmd;= wmøjH Ndú;fhka ;ekQ cSj wÕ=re fhdod.ksñka c,Sh 
ødjKfha mj;sk ldfnd*shqrdka m%;sks¾udKh 

m¾fhaIK iyldrjreka 

tia'tia'wd¾'tï'ã'tÉ'wd¾' úfcafialr ̂ o¾Ykm;s 2013 - úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 
úoHd,h& 
tia'tÉ'mS'wd¾' l=udr;s,l ̂ o¾Ykm;s Wmdê wfmalaIl&" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 
úoHd,h 
tia'tia' udhdlvqj ̂ bxÿ ›  ,xld m¾fhaIK jHdmD;sh&" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 
úoHd,h 

î'tï'î'hQ' nKavdr ̂ m¾fhaIK iyldr& 

î'ta'jhs'î' chj¾Ok ̂ m¾fhaIK iyldr JICA& 

ví'tï't,a'tia' ùriqkaor ̂  m¾fhaIK iyldr NSF&
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úoHdm;s Wmdê wfmalaIl isiqka 
tia' úfcandyq ̂ úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 
tka' úl%uisxy ̂ úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 
ví'cS'fla' fiakdkdhl ̂ úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 

Wmdê wfmalaIl isiqka 
ã'tÉ'à'hQ'nKavdr ̂ wmkhk lDIsl¾u wxYh" › ,xld inr.uqj úYaj úoHd,h&
tÉ'î'fca' l=udß ̂ l=udß bxcsfkare úoHd iy mdxY= úoHd wxYh" › ,xld rcrg úYaj úoHd,h& 
à' h;djka ̂ lDIs bxcsfkare úoHd wxYh" hdmkh úYaj úoHd,h& 
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7'3'3 mßir úoHdj iy mdßißl cSj úoHdj 

wdpd¾h iqf¾Ia mS' fnkacñka ^jHdmD;s kshuq iy iydh m¾fhaIK uydpd¾h& 

jHdmD;s f;dr;=re 

ck.ykh wêlùu" jdiia:dk úkdY ùu iy ld,.=Ksl úm¾hdi jeks fya;= ksidfka cSùkaf.a iajdNdúl 
jdiia:dk úkdY ùu ms<sn|j cSj úoHd{hskaf.a blauka wjOdkh fhduqúh hq;=h' › ,xldfõ by< 
úúO;ajhlska hq;= Ydl yd i;a;ajhka ms<sn| wOHhkh lsÍu wmf.a wruqK fõ' úfYaIfhkau nyq, 
wjOdkhlg ,la ù  fkdue;s wmDIaGjxYS yd l=vd Ydl úúO;ajh ms<sn|j wjOdkhg ,la ù fkdue;s 
wmDIaGjxYs yd l=vd Ydl úúO;ajh ms<sn|j wjOdkh fhduq flfrkq we;' wmDIaGjxYS cSùka ms<sn|j 
wêrdcHjdos iufha isg wjOdkhg ,laj we;;a ksis mßos wOHhkhka isÿlr fkdue;' l=vd Ydl ms<sn| 
isÿlr we;s wOHhkhkao wiïmQ¾K ;;ajfha mj;S' ikaêmdol úúO;aj ksudkhka Ndú;fhka mßir 
moaO;s l%shdldÍ;ajhka yd udkj l%shdldrlï flfrys olajk Rcq M,odhs m%;spdrhka ms<sn|j f;dr;=re 
wkdjrKh lr.; yelsfõ' jHdc f.dakqiaika" ul=¿jka" ó ueiaika yd ´lsâ jeks ixrlaIK wjYH;dj 
;oskau mj;sk úfYaIhka ms<sn|j wmf.a m¾fhaIK lKavdhu úiska wjOdkh fhduqlr we;' 

fuu m¾fhaIK jHdmD;ska fndfydauhla 2009 cQks ui yd ta wdikak ld,fhaos wdrïN lr we;' f.dì,ska 
ul=¿ úfYaIh ms<sn| wOHhkhka 2012 jif¾oS o ó ueis p¾hd wOHhkhka 2014 jif¾oS o wdrïN lrk ,osS' 
mdxY= wmDIaGjxYslhka tla/ia lsÍu yd .=Kdx. ksudkh jHdmD;s lsysmhla ;=<ska isÿflf¾' j¾;udkh 
jk úg › ,xldfõ m%foaY /il lafIa;% wOHhkhka isÿflf¾' ta i|yd idudkH we,a*d ;lafiak yd wKql 
l%ufõohka Ndú;d lr we;' 

mYapd;a wdpd¾h Wmdêh yodrk tla úoHd{jrfhl= tla m¾fhaIK iydldrjrfhl= yd › ,xldfõ úúO 
m%foaYj,ska meñKs iafjÉPd fiajlhka /ilg jHdmD;shg wod,j m¾fhaIK mqyqKqj ,ndoS we;' foaYsh yd 
cd;Hka;r m¾fhaIK wdh;k /ila iuÕ  iyfhda.S;djhkao msysgqjdf.k we;' ^›  ,xld rcrg úYaj 
úoHd,h" fmardfoKsh úYaj úoHd,h" le<Ksh úYaj úoHd,h" yeïmaI¾ úYaj úoHd,h" tlai;a rdcOdksh" 
weßfidakd úYaj úoHd,h" tlai;a rdcOdksh" wef,laiekav¾ fldfhka.a i;a;aj úoHd fl!;=ld.drh" 
c¾uksh& 

  jHdmD;s kshuq    ( wdpd¾h iqf¾Ia mS' fnkacñka 

  mYapd;a wdpd¾h Wmdê wfmalaIl( wdpd¾h l%sieka;shd laf,kagka 

  m¾fhaIK iyldr   ( iixld t,a rKisxy 

  ;dlaIK ks,Odß   ( kdu,a w;=fldar, 
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7'3'4 mßißl bxcsfkare úoHdj 

wdpd¾h tka'ã' iqnisxy ^jHdmD;s kshuq $ fcHIaG m¾fhaIK wdpd¾h& 

wdpd¾h tka' kdkdhlaldr ^fcHIaG lÓldpd¾h" bxcsfkare mSGh" fmardfoKsh úYaj úoHd,h& 

jHdmD;s f;dr;=re ( mSfkd,a ̂ C H OH& hkq iajdNdúl l%shdj,s fyda udkj l%shdldrlï fya;=fjka mßirhg 6 5

tlajk úI wefrdaueál yhsfv%dldnk j¾.hls' uE;ld,Skj N+.; yd u;=msg c,fha ¥Ilhka f,i wvx.= 

ù ;snQ mSfkda,a wkdjrKh lr.ekSug yelsúh' mSfkda,aj, wêl úI iys; nj" wêl Tlaiscka b,a¨u yd 

ÿ¾j, ffcjydhk .=Kdx.hka fya;=fjka wys;lr mdßißl yd fi!LH n,mEï t,a, l< yel' tneúka 

mSfkda,a úI rys; Wm fldgia njg ì| fy,sh hq;=h' c,Sh mSfkda,a ms<sn|j by< wjOdkhla fhduqlr we;s 

w;r m%Nd' W;afm%arl TlaislrKh" ffcj m%;sl¾uKh" ridhksl TlaislrKh" úoHq;a ridhksl 

TlaislrKh yd wêfYdaIKh jeks l%ufõohka /ila ta i|yd Ndú;d l< yel' fuu tla tla 

l%ufõohkaf.a tlsfklg iqúfYaIs jQ ÿ¾j,;djhka mj;sk neúka jvd;au myiq l%ufõoh flfrys 

wjOdkh fhduql< hq;=h' ta w;ßka úoHq;a ridhksl l%ufõohka ms<sn|j uE;ld,Skj by< wjOdkhla 

fhduq ù we;' 

ldnksl ¥Il ̂ mSfkda,a& TlaislrKh i|yd fhdod .efkk wefkdav øjHhhka ldnksl TlaislrKh i|yd 

by< l%shdldÍ;ajhlao Tlaiscka mßKdu m%;sl%shdjka jeks oaú;sl m%;sl%shdjka i|yd wvq l%shdldÍ;ajhlao 

oelaúh hq;=h' Bg wu;rj úoHq;a úÉfPao udOHfha olajk ia:dhs;djh iy ,dNodhs øjHhla ùuo jeo.;a 

fõ' tfukau wefkdav øjH fjkia lsÍfuka TlaislrK l%shdj,sh fjkia l< yels nj úúO Tlaisldrlhka 

ckkh l< yel' 

c,fhka iqúfYaIs ldnksl ¥Ilhla jk mSfkda,a bj;a lsÍu i|yd úoHq;a ridhksl l%ufõohla jeäoshqKq 

lsÍu fuu m¾fhaIKfha uQ,sl wruqK ù we;' 

wfkl=;a wNsu;d¾:hka my; olajd we;' 

1' mSfkda,a wvx.= c,h TlaislrKh i|yd úoHq;a ridhksl m%;sl%shd fldaIhl wefkdav øjHhka     

 jeäoshqKq lsÍu yd m%;sYla;slrKh 

2' wefkdav TlaislrK hdka;%Khka y÷kd.ekSu 

fhduqj 

jHdmD;s kshuq   (  wdpd¾h tka'ã' iqnisxy" cd;sl uQ,sl wOHhk wdh;kh 

    wdpd¾h tka'kdkdhlaldr" isú,a bxcsfkare wxYh" fmardfoKsh úYaj   

    úoHd,h 

m¾fhaIK iyldr  (  mS'î' ch;s,l" cd;sl uQ,sl wOHhk wdh;kh 

udkj iïm;a ixj¾Okh 

mS'î' ch;s,l" cd;sl uQ,sl wOHhk wdh;kh 

o¾Ykm;s Wmdêh iïmQ¾K lrk ,os' ̂ úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 

ksnkaOk ud;Dldj ( mßudKsldj ia:dhs wefkdavhla Ndú;fhka mSfkda,a wefkdav TlaislrKh 

iafjÉPd 

î'tï'iS'tia' úl%uisxy - fmardfoKsh úYaj úoHd,h 
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7'3'5 tmamdj, wemghsÜ ksêfha Wm mDIaÀh úia;drKh ksudkh lsÍu 

 wdpd¾h tka'ã' iqnisxy ^jHdmD;s kshuq$fcHIaG m¾fhaIK wdpd¾h& 

jHdmD;s f;dr;=re 

› ,xldfõ mj;sk Lksc iïm;a w;ßka tmamdj, fmdiafmaÜ ksêh m%uqLia:dkhla Wiq,hs' oYl .Kkdjla 

;siafia wkafõIKhka isÿ l<;a" N+ ridhksl yd Lksc úoHd;aul wOHhkhka /ila isÿl<;a fuu jHdmD;sh 

iïnkaOj úia;rd;aul .fõIKhla fuf;la isÿlr fkdue;' wemghsÜ ksêfha wd.afkah uQ,drïNhka 

fya;=fjka ksêfhys ue.akghsÜ wvx.= ù ;sìh yels hehs Wml,amkh lr we;' ue.akghsÜ  ;sîu 

fya;=fjka" wjg we;s wfkl=;a mdIdKj,g jvd úfYaIs; jQ pqïNl .=Kdx.hka f*diafmaÜ ksêh i;=j ;sìh  

yel' wemghsÜ mdIdKhkaf.ka pqïnl ix{djka ,nd.ekSu'  wjg mdIdKhkaf.ka" uõ mdIdKhka yd 

oaú;shsl fmdiafmaÜ mdIdKhkaf.ka ,dlaIKsl pqïnl i,l=Kq ia:dms; lsÍu fuu m¾fhaIK uÕska 

isÿflf¾' 

fm%dafgdaka m%sismka pqïnl udkhla Ndú;fhka m%foaYfha iïmQ¾K pqïnl ;Sj%;djh ñkqï lrk ,os' Yío 

;Sj%;djhka bj;a l< miq ,nd.;a o;a;hka m%foaYfha pqïnl fldaKsldka;r is;shula ks¾udKh i|yd 

Ndú;d lrk ,os' fuu ;shqKq pqïnl fldaKsldka;rhka wdOdrfhka fmdiafmaÜ ksêh i,l=Kq lsÍug 

yelsúh'

jHdmD;s kshuq   ( wdpd¾h tka'î' iqnisxy" cd;sl uQ,sl wOHk wdh;kh

m¾fhaIK iyldr  ( ã'wd¾' pd,aia" cd;sl úoHd moku 

;dlaIK ks,Odß   ( à' f;kakfldaka" cd;sl úoHd moku 

iyfhda.S;djhka  ( k,ska o is,ajd  - N+ úoHd yd m;,a ld¾hxYh 

m¾fhaIK m%;smdokhka  ( cd;sl úoHd moku  wxl ( RG$2012$NRB$03 

udkj iïm;a ixj¾Okh 

ã'wd¾' pd,aia -o¾Ykm;s Wmdêh i|yd fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha 

,shdmosxÑ ù we;' 

Wmdê wfmalaIl isiqka 

tÉ'mS' ù' yxisld trkaos ( W!j fj,a,iai úYaj úoHd,h" ̂ wjika wêhr&

ix.S;d rdcmlaI ( rcrg úYaj úoHd,h 
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7'3'6 f¾fvdaka ñkqï lsÍu 

wdpd¾h' tka'ã' iqnisxy ^jHdmD;s kshuq$fcHIaG lñgq m¾fhaIK wdpd¾h& 

uydpd¾h iS'î' osidkdhl ^jHdmD;s kshuq$ m¾fhaIK uydpd¾h& 

jHdmD;s f;dr;=re 

hqf¾kshï fyda f;daßhï  laIh ùfï m%;sM,hla f,i f¾ähï we;sjk w;r" f¾ähï laIhùfïos úlsrKYS,s 

uQ,øjHhla jk f¾fvdaka uqla; ùu isÿfõ' wfkl=;a úlsrKYS,s uQ,øjH fuka fkdj f¾fvdaka jdhqjla 

wdldrfhka mj;sk w;r iajNdúlj we;sjk nßka jeäu ksIal%Sh jdhqj fõ' úlsrKYS,S;djh fya;=fjka 

f¾fvdaka YÍr fi!LHhg wys;lr fõ' wdYajdi jQ l< fmky¨ ms<sldjg uq,msßh yels nj wkqudk lr 

we;' mDÓúfhka fkdlvjd úfudapkh flfrk fláld,Skj mj;sk jdhqjla jk neúka tys idkaøKh 

;djld,slj yd ia:dkShj úp,kh fõ' fuu úp,kh úúO idOlhka u; r|d mejf;a' fndfyda rgj,a úiska 

f¾fvdaka idkaøKh oelafjk is;shï ks¾udKh lr we;' we;eï rgj, foam, úlsKSfïos bka ksl=;ajk 

f¾fvdaka m%udKh oelafjk jd¾;djla bosßm;a l< hq;= njg kS;s mkjd we;' flfia jqjo › ,xldj ;=< 

f¾fvdaka ñkqï lsÍug yd is;shï .;lsÍug fuf;la wOHhkhla isÿlr fkdue;' tneúka tn÷ is;shula 

ksl=;a lsÍfuys ,d uQ,sl mshjr ;eîu wfma wruqKhs' Bg wu;rj hqf¾kshï yd f;daßhï nyq,j mj;sk 

Lksc ksëka y÷kd.ekSugo f¾fvdaka ñkqï  lsÍfuka yelshdj ie,fia' f;dard.;a ia:dk lsysmhla i|yd 

jd;h$ni yd c,fha ia:dkSh yd mßndysr úlsrK ñkqï.; lsÍu yd ii|d ne,Su isÿflßK' uQ,sl 

wOHhkhka uÕska › ,xldfõ by< miqìï úlsrKYsS,s;djhla iys; m%foaY y÷kd.ekSug yelsúh' 

cmdkfhka ,ndÿka wl%sh wkdjrl 50 la Ndú;d lrñka f¾fvdaka is;shï.; lsÍfï  jHdmD;sh wdrïN lrk 

,os' wk;=rej fuu jHdmD;sh i|yd cmdkfhka tn÷ wkdjrl 50 la ne.ska jQ lÜg, 2 lao ´iafÜ%,shdfõ 

mrudKql n,Yla;s tackaisfhka .Dyia; wkdjrl 50 lao ,nd.ekSug yelsúh' Bg wu;rj rg mqrd il%Sh 

f¾fvdaka ñkqï.; lsÍuo isÿfjñka mj;s' 

Sampling locations  

Passive radon detectors used in the survey 
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iyfhda.S;djhka  (  uydpd¾h à',Sfudaf;da - fgdalsfhda úYaj úoHd,h" cmdkh 

jHdmD;s kshuq  ( tka'ã' iqnisxy" cd;sl uQ,sl wOHhk wdh;kh 

udkj iïm;a ixj¾Okh 

mS'ã' uyl=udr" mrudKql n,Yla;s wêldßh 

fmardfoKsh úYaj úoHd,fha mYapd;a Wmdê wdh;kfha wdpd¾h Wmdêh i|yd ,shdmosxÑ ù we;' 
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7'4 fN!;sl iy ixLHd;aul úoHd 

7'4'1 lD;su nqoaêh 

 ^uydpd¾h ta' kdkdhlaldr ^jHdmD;s kshuq $ m¾fhaIK uydpd¾h& 

7'4'1 fud,h - mß.Kl wl=re uqyqK; 

jHdmD;s f;dr;=re 

fud,h - mß.Kl w;=re uqyqK; ^BCI& fyj;a Rcq iakdhql w;=re uqyqK;la hkq fud<h yd mß.Klh 

w;r mj;sk Rcq ;dlaIKsl" w;=re uqyqK;ls' úoHq;a pqïnl fyda .;sl ix{djka ,ndoSfuka iaúÉ" frdao 

mqgq" mß.Kl jeks ndysr Wmdx.hka l%shdlrúh yels moaO;Ska f,io fuu w;=re uqyqK;a y÷kajd osh yel' 

úfYaIfhkau úúO fN!;sl wdndOhkag ̂ Wod(- ALS" mlaI.d;h" Ys¾I ia;;sh" YS¾I ydks yd iakdhq ydks& 

,la ù we;s frda.Ska i|yd fun÷ moaO;Skka jeo.;a fõ'

ñksia fud<h yd mß.Klh w;r ikaksfõok iïnkaO;djhka f.dvke.Su i|yd by< l%shdldÍ;ajhlska 

hq;= oDVdx. yd uDÿldx. moaO;shla ks¾udKh lsÍu fuu jHdmD;sh uÕska wruqKq lrf.k we;' tn÷ 

moaO;shla Ndú;d lrk mqoa.,fhl=g fN!;sl wdOdrhlska f;drj ;u is;=ú,s muKla Ndú;fhka ndysr 

f,dalh iuÕ .kqfokq lsÍug;a" úúO WmlrK l%shd;aul lrùug;a yelshdj ie,fia' fuf,i fN!;sl 

wdndO iys; mqoa.,hka yg rEmjdysks hka;%" frdao mqgq wdosh l%shdlrùug fukau ish uõ NdIdj ^isxy," 

fou< fyda bx.%Sis&  Ndú;d lrñka ikaksfõokh lsÍuo wjia:dj Wodfõ' ñksia fud<h ;=< isÿjk we;eï 

l%shdjka fya;=fjka mßjD;a;Sh l%shdldrlï fyda WÑ; ixfõol Ndú;fhka y÷kd.; yels úoHq;a pqïNl 

ix{djka cks; flfrk w;r tu m%;spdrhka BCI moaO;ska md,kh lsÍu i|yd fhdod.; yel' 

WodyrKhla f,i fud<fha l%shdldrlï fya;=fjka pqïnl lafIa;%hla ks¾udKh flfrk w;r MEG fyj;a 

ue.akfgda tkafi*f,da.%e*s fhdod .ksñka tu lafIa;%hka wkdjrKh lr.; yelsfõ' fud<fha we;eï 

l%shdldrlï fya;=fjka úoHq;a ix{djka ksl=;a jkr EEG fyda ECOG l%ufõohka fhdod.ksñka tajd y÷kd 

.ekSu isÿflf¾' MEG WmlrKhka ñ, wêl ùu fya;=fjka EEG yd ECOG l%ufõohka j¾;udkfha 

nyq,j Ndú;d flf¾'

MEG fyda MRI hka;% iuÕ ii|d n,k l, EEG moaO;ska jvd;a ,dNodhs jqjo › ,dxlsl ck;djf.a 

wd¾Ólhg tu msßjeh oeßh fkdyels uÜgul mj;s'  tneúka BCI moaO;ska i|yd Ndú;d l< yels 

,dNodhs uDÿldx. yd oDVx.hka jeä oshqKq lsÍu fuu jHdmD;sfhka wfmalaId flf¾'  tfukau › ,xldfõ 

oreKq f,i frda.dndOhkag f.dÿre ù we;s mqoa.,hkaf.a Ndú;h i|yd ;:H ld,Sk BCI moaO;shla jeä 

oshqKq lsÍugo wfmalaId flf¾' EEG ix{djkaf.ka is;=ú,s y÷kd.ekSug td tu is;=ú,sj,g wkqj 

l%shdldrlï isÿlsÍug wjeis ;dlaIKsl l%fudamdhka jeäoshqKq flfrkq we;' 

udkj iïm;a ixj¾Okh 

úfndaO nKavdr ̂ fN!;sl úoHd wxYh" fld<U úYaj úoHd,h&

o¾Ykm;s Wmdêh i|yd ,shdmosxÑ ù we;' 

fud<h 

úoHq;a ix{djka

j¾Olh 

ixLHdxl 

mß.Klh 
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7'4'2  yd 3 
Yla;s kdNs.; ixisoaëka yd lafjdkagï fN!;sl úoHd uydpd¾h ta' kdkdhlaldr ^jHdmd;s 

kshuq$m¾fhaIK uydpd¾h& 

fuu m¾fhaIK jHdmD;sh ud;Dld folla Tiafia l%shd;aul fõ' 

 ^a& Yla;s kdNs.; ixisoaëka ̂ ;ks nqnq¿ fidfkd¨ úkikaia& ms<sn| ixLHd;aul yd    
  m¾fhaIKd;aul wkafõIKhka 
 ^b& lafjdkagï fN!;sl úoHd& 

7'4'2'1 ;ks nqnq¿ fidfkd¨ ñkikaia 
 
;ks jdhq nqnq,la èjksl f,i øjHhla ;=< by< my< hk úgoS fhdod we;s èjks lafIa;% iuÕ iu.dój 

f¾Çh fkdjk foda,khkag ,lajk w;r tn÷ wjia:djkaysos ;ks nqnq¿ fidfkd¨ñkikaia oel.ekSug yels 

fõ' WÉP;u ì|jeàï isÿjk úgos kefkda ;;amr ld,hla ;=< laIKsl wdf,dal oSma;shla ksl=;a jk w;r 

fuh bfí isÿjk Yla;s kdNs.; ixisoaêka i|yd tla WodyrKhls' nqnq¿ ì| jefgk úgoS foda,k Yla;sh 4 
11

x 10  m%udKhlska idkaøKh  jk neúka mdrcïnQ, mrdifhka tn÷ laIKsl osma;Ska kefkda ;;amrhlg;a 

jvd wvq ld,iSudjla ;=< mj;sk w;r ì| jefgk wjia:dfõoS nqnq¿ ;=< WIaK;ajh 20"000 K muK 
11 w.hlo mSvkh" 3500 atm m%udKhlskao mj;S' nqnq¿ ì;a;sfha ;ajrKh 10 g la muK jk by< w.hla .kS' 

uhsfl%daógr 1 ;a 10 ;a w;r m%udKhl wrhlska hq;= nqnq¿ iuÕ muKla fidfkd¨ñkikaia oel.; yelsjk 

w;r ì| jefgk wjia:dfõos nqnq¿j, wrh uhsfl%daógr 0'1 ---- 1 w;r mj;s' 

;ks nqnq¿ fidfkd¨ñkikaia j¾Kdj,sh ;rula mgqjk w;r 700nm isg 190nm j,g jvd wvq w.hla olajd 

úysos hhs' ;rx.dhduh wvqjk úg ksl=;ajk wdf,dalfha ;Sj%;djh by< kexfjk w;r mdrcïnQ," 

c,ÉfPaokh isÿjk w.h f;lau fuu by< ke.Su isÿfõ' c,h ;=<os ;ks nqnq¿ fidfkd¨ñkikaiq 

j¾Kdj,sfha Yío ixLHd;h 10 - 50 khz w;r w.hl mj;sk w;r fuu ixLHd;hka u;=msg WIaK;ajh 

6000k - 20 000 k muK w.hla .kakd lDIaK jia;= úlsrK ixLHd;hka iuÕ fyd|ska ieifoa' tfukau 1 
6MHZ Yío ixLHd;hlska we;sjk ;ks nqnq,l fidfkd¨ñkikaia j¾Kdj,sh 10  K mj;sk ma,diaudjlska 

ksl=;ajk ;¾u,a fn%ïiagd¾yka.a iuÕo uekúka ieifoa' 

wdf,dal úfudapkh isÿjk wjia:dfõos ;ks nqnq¿ fidfkd¨ñkikaiays isÿjk tn÷ fN!;sl ixisoaëka 

Wml,amkh lsÍug;a wjfndaO lr.ekSug;a ffioaOdka;sl yd m¾fhaIKd;aul .fõIKhka /ila 

isÿflfrñka mj;s' fndfyda ffioaOdka;sl yd ixLHd;aul ksrEmKhka ika;;sl ;r, hdka;%Khka u; 

mokï ù we;' tuÕska we;eï m¾fhaIK wkdjrKhka id¾:lj ksremKh l< yel' fuu ksrEms;hka 

i|yd ;r, iólrK Ndú;d flfrk w;r nqnq¿ ì| jefgk wjia:dfõos nqnq¿ ì;a;sfha fõ.h c,fha èjks 

fõ.h blaujd hEu yd wfkl=;a WÉP fN!;sl ;;ajhka meyeos,s lsÍfïos tn÷ ksrEms;hka Ndú;d l< 

yelso hkak ms<sn|j .eg¿ u;= úh yel' tneúka ;r, ksrEms;hka" ;;aj iólrKhkag yd 

mqfrdal:khkag muKla iSudfõ' 

jdhq nqnq¿ fidfkd¨ñkikaia hkq ie,lsh hq;= uÜgulska m¾fhaIK yd kHdhd;aul wOhhkhkag ,laúh 

hq;= ud;Dldjls' ukaoh;a wdf,dal úfudapk ixisoaëka ms<sn| mQ¾K ks¾joH wjfndaOhla ,nd.ekSug 

;ju;a wfmdfydi;a ù we;s neúks' tneúka ;ks nqnq¿ fidfkd¨ñkikaiays wvx.= úY=oaO iSudrys; Yla;sh 

ms<sn|j úoHd{hkaf.a wjOdkh fhduq ù we;' flfia jqjo fïjk úg;a ;ks nqnq¿ fidfkd¨ñkikaia 

wdf,dal úfudapk hdka;%Khka fN!;sl úoHdfõ fkdúi÷k .eg¿jla f,i mj;s' 
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7'4'3 lafjdkagï fN!;sl úoHd 

 uydpd¾h ta' kdkdhlaldr ^jHdmD;s kshuq$ m¾fhaIK uydpd¾h& à' ukkrxcka 

jHdmD;s f;dr;=re 

 

lafjdkagï hka;%Khkays úoHdudk jHdl+,;djhka ms<sn|j uE; ld,Skj by< wjOdkhla fhduqù we;' 

úfYaIfhka m%;sIaÀ; jHdl+,;djhka wka;¾.; jk lafjdkagï moaO;Ska ms<sn|j läkï m¾fhaIK /ila 

isÿlr ;sfí' mdroDIH wdldrfhka m%;scÀl hdka;%Khka yd lafjdkagï hdka;%Khka iyiïnkaê; jk nyq 

mßudKsl moaO;ska i|yd wjeis kHdhd;aul yd ixLHd;aul l%ufõohka jeäoshqKq lsÍu wmf.a 

wNsu;d¾:h ù we;' tfukau wod, m%;sIaÀ; moaO;sfha mj;sk jHdl+,;djhka ms<sn|j f;dr;=re 

wkdjrKh lr.; yels w;r lafjdkagï hdka;%Khka ms<sn|j f;dr;=re wkdjrKh lr.; yels 

lafjdkagï hdka;%Khka ms<sn|jo wkafõIKhka isÿflf¾' wx¾O m%;sIaÀ; iSudfõ mj;sk nyq mßudKsl 

moaO;Skaf.a p¾hdjka ms<sn|jo y¾yàka yd y¾uàka fkdjk yeñ,afgdkshka moaO;Ska ;=<os m%;scÀ;" w¾O 

m%;sIaÀ; yd lafjdkagï hdka;%K yeisfrk wdldrh ms<sn|jo wOHhkh lr we;' fuu m¾fhaIK m%;sM, 

mokï lr.ksñka m¾fhaIK m;% folla m%ldYhg m;alr we;' 

udkj iïm;a ixj¾Okh 

 mYapd;a Wmdê yeoEÍu i|yd fmardfoKsh úYaj úoHd,fha ,shdmosxÑ ù we;s isiqka 

 1' ;s,.rdcd u;krkacka  -

  wdpd¾h Wmdê ̂ .Ks;h& - m¾fhaIK ksnkaOkh iïmQ¾K lr we;' 

 2' m%Nd;a fyar;a 

  o¾Ykm;s Wmdê   ^fN!;sl úoHd& 

 

 3' ufkdac úfcaisxy   ^ixLHd;aul ridhk úoHd& 

      m¾fhaIK ksnkaOk iïmQ¾K lr we;' 
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8' iyfhda.s;d yd WmfoaYk wxYh ^CCD&

 iïnkaëldrl   ( uydpd¾h tia'ta' l=,iQßh ̂m¾fhaIK uydpd¾h - ndysr& 

 iy iïnkaëldrl  ( uydpd¾h .dñKs fifkúr;ak

       wdpd¾h f¾Kqld r;akdhl 

jHdmD;s úia;r hgf;a olajd we;s mßos wOHhkhka isÿlrñka isák m¾fhaIlhka yd Tjqkg 

iyfhda.s;djh olajk wdh;k w;r isÿjk wfkHdkH iyfhda.s;d l%shdldrlï fuu mßÉfPaoh hgf;a 

úia;r flf¾' rhsfidaìhï wdl%uK ms<sn| isÿflfrk m¾fhaIKhka" ksIamdokd.drhka yd iamsre,skd j.d 

lsÍu ms<sn| lghq;= Rcqju iyfhda.s;d yd WmfoaYk wxYh hgf;a isÿ flfrk neúka wOHhk 

l%shdldrlï yd ,nd.;a m%;sM, my; olajd we;'

miq.sh jirj, isg l%shd;aul jk jHdmD;ska 

1' ffcj mg, 

 ffcj fmdfydr ms<sn|j ,xld nfhda*¾á,hsi¾ia mqoa.,sl wdh;kh iuÕ isÿflfrk iyfhda.s;d     

 jHdmD;sh 

 uydpd¾h .dñKs fifkúr;ak  ̂ cd;sl uQ,sl wOHhk wdh;kh& 

 uydpd¾h tia'ta' l=,iQßh  ^cd;sl uQ,sl wOHhk wdh;kh& 

 iyfhda.S;d mdlaIslhka (  iuka; l=udrisxy iy iuqos; l=udrisxy

 cd;sl uQ,sl wOHhk wdh;kfha laIqøcSù jd ;dlaIK tallh úiska f;a j.dj i|yd Ndú;hg jeä 

oshqKq lrk ,o ffcj mg," ffcj fmdfydr" 2014 ud¾;= udifha isg" fkap¾ia ìhqá l%sfhaIkaia mqoa.,sl 

iud.fï wkq iud.ula jk ,xld nfhda*¾á,hsi¾ia wdh;kh úiska jdKscj ksIamdokh lsÍu wdrïN 

lrk ,os' ta i|yd cd;sl uQ,sl wOHhk wdh;kh fj; kshñ; uqo,a ̂ l¾;D Nd.h& f.ùuo isÿlr we;' 

tu wdh;kfha m%:u ksIamdokh —nfhda - *s,aï à˜ f,i kï lr we;s w;r f;a m¾fhaIK wdh;kh iuÕ 

iyfhda.s;djfhka isÿlrk ,o m¾fhaIK /ilska miqj › ,xldfõ f;a bvï wlalr 10" 000 l muK 

m%foaYhla Ndú;hg ,nd oS we;' nfhda*s,aï -à Ndú;fhka f;a j.dj i|yd Ndú;d flfrk ridhksl 

fmdfydr 50] l m%udKhlska wvql< yel' › ,xldfõ lDIs yd jeú,s fnda. i|ydo ffcj mg, ffcj 

fmdfydr ;dlaIKh Ndú;d lsÍu wdrïN lr we;' ridhksl fmdfydr wdkhkh lsÍu i|yd jehjk 

remsh,a ì,shk .Kkla fï uÕska b;sß lr.ekSug yelsjkq we;ehs wfmalaId flf¾' lDIs ìï wjg fjfik 

ck;djg we;sjk fi!LH yd mdßißl .eg¿ /ilao wju jkq we;' jeäÿr f;dr;=re i|yd 

www.biofilm.lk 

9' rhsfidaìhï tkak;a lsÍfï m¾fhaIKhka yd ksIamdokd.drhka 

 1' ;DK N+ñj, jefvk rks, Ydl i|yd rhsfidaìhï tkak;a

  wfòfj, *dïia iud.ug wh;a ;DK ìïj, isÿlrk ,o lafIa;% wOHhkhkag wkqj 

rhsfidaìh,a tkak;a Ndú;fhka laf,dap¾ yd ta wdY%s; ;DK j¾.hkays j¾Okh by< 

kexùug yel' khsg%cka Lksc fmdfydr Ndú;hg wdfoaYlhla f,i fuu l%uh Ndú;d l< 

yels fõ' ,nd.;a m%;sM, ;yjqre lr.ekSu Wfoid jeäÿr lafIa;% wOHhkhla 

isÿflfrñka mj;sS'
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 laf,dap¾ md;a;s j,ska fnda. len,s fjkalr.ekSu  rhsfidaìh,a tkak;a fkdl< laf,dap¾ Ydl ̂ ju&

        rhsfidaìh,a tkak;a l< laf,dap¾ Ydl ̂ ol=K& 

cd;sl uQ,sl wOHhk wdh;kfha ksIamdos; tkak;a Ndú;fhka l=vd md;a;sj, mej;s iqÿ laf,dap¾ 
úfYAIhkays uQ, .eá;s j¾Okh ksÍlaIKh úh' úYd, mßudKfha lafIa;% m¾fhaIKhka ;jÿrg;a 
wkafõIKhka isÿlsÍug wfmalaId flf¾'

2' fndaxÑ Ydl i|yd rhsfidaìh,a tkak;a Ndú;h ̂lafIa;% bosßm;a lsÍu& 

 uydpd¾h tia'ta' l=,iQßh" B'tï'tÉ'cS'tia' talkdhl" wd¾'fla'cS'fla' l=udr ̂ cd;sl uQ,sl wOHhk 
 wdh;kh& 

 odhl;ajh ( kq.;,dj yd l=vdTh m%foaYhka 2 lska f.dùka ;sfofkl= ne.ska iyNd.s úh' 

kq.;,dj yd l=vd Th m%foaYj,os lafIa;% wOhhkhka isÿlrk ,os' rhsfidaìh,a tkak;a Ndú;d l< Ydl yd 
ridhksl fmdfydr Ndú;d l< Ydl j¾Okhka ixikaokhg ,lalsÍu isÿflreKs' wiajekak wkqj ,nd.;a 
m%;sM, tla /ia flfrñka mj;sS'

   lafIa;% w;ayod ne,Sï i|yd ie,iqï iliñka 

3'  uqx weg yd nv bßÕ= ñY% fnda. moaO;ska i|yd rhsfidaìh,a tkak;a Ndú;h 

 uydpd¾h tia'ta' l=,iQßh" B'tï'tÉ'cS'tia' talkdhl" 

 wd¾'fla'cS'fla' l=udr ̂cd;sl uq,sl wOHhk wdh;kh& 

 odhl;ajh (- ví'tï'tia'ã' .=K;s,l" m¾fhaIK ks,Odß" lDIsl¾u fomd¾;fïka;=j" 

   w.=Kfld<me,eiai 

2013$2014 j¾Ihkays uylkakh ;=<os w.=Kfld< me,eiai m¾fhaIK uOHia:dkhg wh;a fnda. j.d 
lafIa;%hkaysos fuu m¾fhaIK isÿlrk ,os' nvbß.= wiajekak by< kexùfuys,d rhsfidaìh,a tkak;a uÕska 
Okd;aul n,mEula we;slr ;sfnk nj ksÍlaIKh úh' 

lafIa;% w;ayod ne,Sï isÿlrñka 
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4' uqx weg j.djka i|yd rhsfidaìh,a tkak;a 

 odhl;ajh (- tï'tï'ta'iS' .=Kr;ak" iyldr l<uKdlre" m¾fhaIK yd ixj¾Ok wxYh" 

maf,akaá  *qâia mqoa.,sl iud.u 

 uydpd¾h tia'ta' l=,iQßh" B'tï'tÉ'cS'tia' talkdhl" 

 wd¾'fla'cS'fla' l=udr ̂ cd;sl uq,sl wOHhk wdh;kh& 

uqx weg j.djkays i|yd khsg%cka fmdfydr Ndú;h iy rhsfidaìh,a tkak;alrKh ii|d ne,Sï 

;siaiuydrdu iQßh jej m%foaYhkaysos isÿflfrñka mj;S' tkak;a úiska uQ, .eá;s yd Ydl j¾Okh by< 

kexùu isÿlr we;s nj ksÍlaIKh 

                                  îc wiajekak ,nd.ekSug kshñ;j we;' 

fnda/ j.djka lsysmhla Ndú;h i|yd rhsfidaìh,a tkak;a ksIamdokh by< kexùug;a osjhsfka m%foaY 

/ila tu tkak;a ksIamdokh by< kexùu;a" osjhsfka m%foaY /ila tu tkak;a Ndú;h wdrïN lsÍu;a 

iuÕ úYd, mßudKfhka tkak;a ksIamdokh lsÍug myiqlï m%udKj;a fkdjk nj m%;HlaI ù we;'  

tneúka wjfndaO;d .súiqula hgf;a tkak;a" jdKsc uÜgfuka ksmoùu yd úlsKSu Oasis udláka mqoa.,sl 

wdh;khg mjrd oS we;' úúO fnda. j¾. i|yd kj rhsfidaìh,a tkak;a jeäoshqKq lsÍu ms<sn|j uQ,sl 

wOhhkhka cd;sl uQ,sl wOhhk wdh;kfhaos isÿflfrk w;r l¾;DNd. .dia;=jla f.jñka" tajd 

ksIamdokh yd úlsKSu Oasis wdh;kh úiska isÿlrhs' 

10' l=reKE., osia;%slalfha j;af;af.or m%foaYfha iamsre,skd jd.djla ia:dms; lsÍu 

 uydpd¾h tia'ta' l=,iQßh ̂ cd;sl uq,sl wOHhk wdh;kh& 

 ;dlaIK iyldr  ( wkqr f;kakfldaka 

 odhl;ajh   ( úY%dñl fïc¾ ckrd,a ví'fca'à'fla' m%kdkaÿ 

 iamsre,skd t<suyka j.dj gexls 20 la olajd ̂  wä 10 x 5& jHdma; lrk ,os' frdams;hka l,ska l,g 

le,;Su" wiajekak ,nd.ekSu" tla/ia lsÍu yd úh<Sfï l%shdoduhka hdka;%SlrK lsÍu isÿlrk ,os' 

tuÕska wmú;%kh wju lsÍug wfmalaId flf¾' tla gexlshlska lsf,da foll muK wiajekakla ,nd.ekSug 

yelsúh' fuu ksIamdokhka úh<s iamsre,skd l=vq j¾.hla f,i fj<|fmdf<g y÷kajd oSu ms<sn|j fckrd,a 

m%kdkaÿ uy;d mqoa.,sl wdh;k lsysmhla iuÕ l;dnia lrf.k we;' mkdf.dv hqOyuqod uQ,ia:dkhg 

iómfhka úYd, gexlshla boslsÍfï lghq;= i|ydo ta uy;d iyNd.s fõ' 
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  hdka;%slj wiajkq ,nd.ekSu    ,nd.;a oshdre ñY%Kh 

11' l=reKe., ma,dkafÜIka iud.u iuÕ we;s lr.;a iyfhda.s;djhka 

 uydpd¾h  ( .dñKs fifkúr;ak ̂ cd;sl uq,sl wOHhk wdh;kh& 

 odhl;ajh  ( tia'tï'tÉ' iurfldaka 

fmd,a îc me, j,ska ,nd.;a ksheoSkaf.ka ffcj mh, ffcj fmdfydr ks¾udKh lrk ,os' tajd fkdfïrE 

Ydl j.djka i|yd m¾fhaIKhg ,lalrk ,os' 

2014 jif¾os wdrïN lrk ,o m¾fhaIK 

1' kùk ;dlaIKsl Ndú;hka Wfoid › ,xldfõ iajNdúl .%e*hsÜ msßmyÿ lsÍu 

 wdpd¾h ( tÉ'ví'tï'ta'iS' úchisxy ̂ cd;sl uQ,sl wOHhk wdh;kh& 

 m¾fhaIK ld¾h uKav,h       (  mS'à'tia' fyaud;s,l ̂ m¾fhaIK iyldr - kjHlrK    

             m¾fhaIK m%;smdok - 2013& 

 iafjÉPd m¾fhaIK iyldr  -      ( wd¾'tï'hQ'tï' fidaur;ak 

 fcHIaG udKav,sl ;dlaIK ks,Odß (   ví'cS' chfialr 

 iyfhda.s;djhka       (  wdpd¾h tka'ví'î' nd,iQßh ̂ › ,xld w.aksos. úYaj úoHd,h& 

› ,xld w.aksos. úYaj úoHd,h iy cd;sl uQ,sl wOHhk wdh;kh úiska l%shd;aul flfrk fuu 

iyfhda.s;d jHdmD;sh i|yd 2013 jif¾os úYaj úoHd, m%;smdok fldñIka iNdfjka m¾fhaIK 

m%;smdokhka imhdfok ,oS' tu jHdmD;sh hgf;a 2014'02'01 osk isg fiajh lsÍu i|yd mS'à'  tia' 

fyajd;s,l n|jd .kakd ,os' Tyq fïjk úg fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha" 

o¾Ykm;s Wmdêh i|yd ,shdmosxÑ ù we;s w;r lyg.y .%e*hsÜ ksêfha m;,a leKSu ms<sn|j;a fudrgqj 

úYaj úoHd,fhaos .%e*hsÜ l%shdhkh ms<sn|j;a mqyqKqj ,nd we;' 

fuu jHdmD;sfha m¾fhaIK lghq;= 2014 ckjdß ui m<uqjeks osk isg wdrïN lrk ,os' úúO jHqyd;aul 

úfYaIhkaf.a .%e*hsÜ ksheoSka lyg.y m;f,ka ,nd.eKqks' tfukau lE.,a, osia;%slalfha ta wjg mj;sk 

m;,a j,ska iajNdúl .%e*hsÜ m;=reo fïjk úg;a tla /ia lr we;' j¾;udkh jk úg f;dard.;a .%e*hsÜ 

úfYaIhkaf.a msßmyÿ lsÍu yd u;=msg úyrKh lsÍu ms<sn| m¾fhaIK wOHhkhka id¾:lj isÿflfrñka 

mj;s' 2015 j¾IdrïNh jk úg bf,lafg%davhla iuÕ fldaIhla ksmoùug wfmalaId flf¾' 
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2' ks;sks - ( ;dlaIKsl Ndú;hka Wfoid › ,xldfõ iajNdúl .%e*hsÜ jeä oshqKq lsÍu i|yd › ,xld 

 ks;sks ;dlaIK wdh;kh ̂  SLINTEC& iuÕ we;slr.;a iyfhda.s;djhka  

 wdpd¾h tÉ'ví'ta'iS' úchisxy ̂ cd;sl uQ,sl wOHhk wdh;kh& 

 iyfhda.s;djhka ( wdpd¾h ã' chiqkaor ̂  › ,xld ks;sks ;dlaIK wdh;kh& 

 fuu jHdmD;shg wod, .súiqï 2014 wf.daia;= ui 18 jeks osk w;aika ;nk ,os' 

3' cd;sl uQ,sl wOHhk wdh;kh yd N+ úoHd m;,a ld¾hxyh ̂GSMB& w;r f.dvk.d .;a 

 iyfhda.s;djhka 

 wdpd¾h oSmd,a iqnisxy ̂ cd;sl uQ,sl wOHhk wdh;kh& 

 

 tmamdj, fmdiafmaÜ ksêh yd ta wjg m%foaYfha N+ fN!;sl wkafõIKhka id¾:lj isÿflfrñka 

mj;s' fvd,rhsÜ udhsï" N+ ;dm Yla;sh" hlv yd i¾fmkaàka ksê ms<sn|j isÿlsÍug kshñ; 

iyfhda.s;d m¾fhaIKhka i|yd wjfndaO;d .súiqula fïjk úg w;aika lr we;' 

udkj iïm;a ixj¾Okh 

 iS'tia' fyÜáwdrÉÑ ( uydpd¾h tia'ta' l=,iQßh úiska iy wëlaIKh isÿlrk ,o wdpd¾h Wmdê    

 m¾fhaIKhka wjika lr ksnkaOk NdroSuo isÿlr we;' 

 nqoaêld fmf¾rd -( uydpd¾h tia'ta' l=,iQßh úiska iy wêlaIKh isÿlrk ,o o¾Ykm;s     

 m¾fhaIK ksnkaOkhka iliñka isà 

 tï'tÉ'tia'tka' fm%au;s,l ( wdpd¾h f¾Kqld r;akdhl úiska wëlaIKh yd uydpd¾h tia'ta'     

 l=,iQßh úiska iy wëlaIKh yd uydpd¾h tia'ta l=,iQßh úiska iy wëlaIK isÿlrk ,o   

 wdpd¾h Wmdê m¾fhaIKhla wjika lr ksnkaOk Ndr oS we;' 

 fla' fudaykka ( wdpd¾h f¾Kqld r;akdhl iy uydpd¾h tia'ta' l=,iQßh úiska wëlaIKh lrk 

 ,o o¾Ykm;s Wmê m¾fhaIKhka wjika lr ksnkaOk ,sùu wdrïN lr we;' 

 pïmd fifkúr;ak -( uydpd¾h tia'ta' l=,iQßh úiska iy wëlaIKh isÿflfrk o¾Ykm;s Wmdê 

 m¾fhaIK lghq;= wrUd we;' 
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7'1 úl,am yd mqk¾ckkh l< yels Yla;sh 
 7'1'1 ffcj bkaOk ksIamdokh $ ldnka ixÑ; lsÍu yd l<uKdlrKh 

 7'1'1'1 jhia ld,dkqrEm úp,khka wkqj bhqle,smagia ^Eucalyptus grandis& j.djkays mdxY= 
ldnka ixÑ; lsÍu

1 2 2 31tï'tï'tia'tka'fm%au;s,l " wd¾'wd¾' r;akdhl " tia'ta' l=,iQßh " cS'ta'î' fmf¾rd ' W!j fj,a,iai 
2 3' 

úYaj úoHd,h" nÿ,a, ' cd;sl uq,sl wOHhk wdh;kh" uykqjr fmardfoKsh úYaj úoHd,h" 
fmardfoKsh 

ñys;,h WKqiqï ùfï wys;lr n,mEï wju lr,Sug;a" mdxY= .=Kd;aulNdjh by< kexùug;a 
fhda.H ms<shula f,i jkdka;r mdxY= moaO;ska ;=< jdhqf.da,sh ldnka ixÑ; lsÍu ms<sn|j 
úoHd;aul wjOdkh fhduq ù we;' bl=;a jQ oYl lsysmh ;=<os › ,xldj ;=< j.d lrk ,o 
jkdka;r m%udKh iS>%fhka by< f.dia we;s w;r bkq;a 20] l muK m%udKhlu bhqle,smagia 
úfYaIhka wvx.= fõ' tfia jqj;a › ,xldfõ bhqle,smagia jkdka;rj, ldnka ixÑ; lsÍu ms<sn|j 
ksidhdldr wjfndaOhla ,nd.ekSug fkdyels ù we;' tneúka jkdka;rj, jhia ld,iSudjka 
wkqj ̂ wjqreÿ 4" 10" 19 yd 27& mdxY+ ldnka ixÑ; lr.ekSfï yelshdj ms<sn|j wOHhkh lsÍu yd 
tysos ,nd.;a o;a;hka tu m%foaYfhau ;DK ìï" iajNdúl jkdka;r yd f;a j.d ìï j,ska ,nd.;a 
o;a;hka iuÕ ii|d ne,Su isÿ flreKs' mdxY= ldnka ixÑ; lsÍu i|yd n,mdk idOlhka 
ms<sn|jo fidhd n,k ,oS' mÍlaIKhg ,la lrk ,o tla tla j.djkays 20m x 20m jk ìï len,s 
yhla ne.ska f;dard.kakd ,oS' Wvq úhka ia;r yd N+ñ Ydl ia;rhkays mrdu;sSkao wOHhkh lsÍu 
yd igyka lr.ekSu isÿflreKs' mfiys wvx.= m%Odk ldnka Nskakhka ñkqï lr.kakd ,oS' 
ie,lsh hq;= ixLHd;aul úp,kh olakg fkdjqk;a fmdf<dfjka by< we;s ldnka ixÑ;hka" jk 
j.d jhia iSudj wkqj by< hk nj ksÍlaIKh úh' 

Wvq úhka ia:rhg háka mj;sk øjHhkays laIh ùu isÿjk wdldrh wkqj mi ;=< fld< frdvq 
LkscNdjkh fifuka isÿjk w;r tneúka mdxY= ldnka Ndú;hka by< kexùu isÿfõ' mdxY= 
wdï,sl;djh" f;;ukh yd we,a*d" *hskia idkaøKh jeks idOlhka fya;=fjka bhqle,smagia 
j.djkays mdxY= ldnka ixÑ; yelshdj jeäoshqKq fõ' mdxY= fmdaIl fndfydauhla tla;rd iSudjla 
olajd os.gu laIh ù f.k hkuq;a ld,h;a iuÕ tla;rd m%udKhlg idkaøKh fõ' iajNdúl 
jkdka;r iuÕ ii|d n,k úg wvq w.hla .ekqk;a wjqreÿ 27 la jhie;s bhqle,smagia j.djkays   
0 -isg 15cm jk mdxY= ia;rhl mdxY= ldnka m%udKh" ;DK j.d ìul tu ia;rfha mdxY= ldnka 
m%udKh fuka y;r .=Khla yd f;a j.djl tu m%udKh fuka f;.=Khlao úh' iuia;hla f,i  
.;a l< jhia.; jk úg bhqle,smagia j.djkays mdxY= ldnka ixÑ;hka by< kexfjk nj m%ldY 
l< yel' tneúka mßK; bhqle,smagia j.djkays" ldnka ixÑ; lr,Su i|yd jeo.;a fõ' 

7'1'1'2 › ,xldfõ kl,aia m%foaYfha W;=re l,dmfhys mdxY= ldnka ixÑ lsÍu yd mj;sk mdxY= 
fmdaIl iaÓ;skska 

  
1 1 2 3

 wd¾'ms'tia'fla' rdcmlaI " wd¾'wd¾ r;akdhl " tÉ'tï'tia'mS'tï' ùrisxy " tia'fla' .=K;s,l  

1' 2' cd;sl uQ,sl wOHhk wdh;kh" uykqjr WoaNso úoHd wxYh" fmardfoKsh úYaj úoHd,h" 
3' fmardfoKsh iajNdúl iïm;a wOHhk wxYh" › ,xld inr.uqj úYaj úoHd,h" fn,syq,aTh 

 fïjk úg uq¿ uy;a f,dalhgu uqyqK oSug isÿj we;s nrm;, mdßißl .eg¿jla f,i" 
ñys;,h WKqiqï ùu y÷kajd osh yel' fulS l%shdj,sfha wys;lr n,mEï wju lr,Su msKsi 
ldnkavfhdlaihsâ yd wfkl=;a yß;d.dr jdhq úfudapkh wvq lsÍu ms<sn|j wjOdkh fhduq ù 
we;' mdxY= ldnka ixÑ; m%udKh by< kexùfuka jdhqf.da,Sh ldnkavfhdlaihsâ m%udKh wvql< 
yel' ldnka pl%h ;=<os jkdka;r mdxY= moaO;ska iqúfYaIs ld¾hNdrhla bgqlrhs' tneúka › 
,xldfõ kl,aia jkfha W;=re l,dmfha ldnka ixÑ; lr.ekSfï yelshdj ms<sn| wkafõIKh 
lsÍug fuu jHdmD;sh uÕska wfmalaId flf¾'
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w¾O l÷lr jkdka;r ^ Sm&" f;;a l÷lr jkdka;r ^MM&" ;DK ìï ^GL&" újD; yd fYaI 
jkdka;r ̂ OS& yd j.d lrk ,o ̂ FB& wOhhkhg ,lalrk ,os' .eUqr 0 - 15cm yd 15 -isg 30 cm 
w;r ia;rhkays mdxY= pH" ikakdhl;djh f;;uk m%udKh" iïmQ¾K ftkaøSh ldnka ^TOC&" 
laIaø cSù ffcj ialkaO ldnka ^MBC&" c, ødjH ldnka ^WBC&" fmdgEishï mZuex.fkaÜ uÕska 
TlaislrKh l< yels ldnka ̂ OC& jeks ldnka Nskakhka yd mfia we;s w;HjYH fmdaIl m%udKhka 
úYaf,aIKh lrk ,os' iïmQ¾K ftkaøSh ldnka" MBC" WSC yd OC ms<sfj,ska 0'04 - 4'99]" 
0'0002  0'14]" 0'0005 - 0'17] yd 3'24'59 - 739'81 mg$kg m%udKhkaf.ka mej;=Ks' khsfÜ%g" 

7 4wefudakshï yd fmdiafmaÜ jeks w;HjYH fmdaIlhka 0'01 -- 3'70 mg$kg" 7 x 10- " 5 x 10-  mg$kg" 
0'008 - 1'32 mg$kg hk m%udKhkaf.ka mej;=Ks' mdxY= pH" ikakdhl;djh yd f;;ukh 
m%udKhka ms<sfj,ska 3'67 - 6'59" 7'21 - 82'7  S$cm yd 2'24 ¡ 49'49] hk w.hkaf.ka jd¾;d úh' 
,nd.;a m%;sM,j,g wkqj SM yd OS hk jkdka;rhkays TOC by< w.hla .kakd w;r MBC" 
wfkl=;a jkdka;r j¾.j,g idfmalaIj wvq uÜgul mj;S' jk ìu u;g m;s;jk fld< frdvq 
fya;=fjka by<skau mj;sk mdxY= ia;rfha by< ldnka m%;sY;hla ksÍlaIKh lrk ,os' SM yd FP 
ys .eUqßka mj;sk ia;rhkays by< WSC m%udKhla olakg ,enqKs' mi ;=< WSC ys by< 
iu,;djh Bg fya;= ù we;' W;=re kl,aia l,dmfha úúO jkdka;r moaO;Skaf.a mdxY= ldnka 
Nskakhkays yd fmdaIl m%udKhka ie,lsh hq;= úúO;ajhla mj;sk nj fï uÕska meyeos,s ù we;' 

7'1'1'3 › ,xldfõ úh<s l,dmfha iy,a fnda. j.d moaO;ska ys mdxY= ldnka ixÑ; lsÍu yd mdxY= 
fmdaIl iaÓ;Ska 

1 1wd¾'wd¾' r;akdhl " î'tï'ta'iS'ta' fmf¾rd" wd¾'mS'tia'fla' rdcmlaI " B'tï'tÉ'cs'tia' 
1 3talkdhl" wd¾'fla'cs'fla' l=udr " tÉ'tï'ta'iS' .=Kr;ak   

1' 2' cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr lDIs úoHd mSGh" welajhskdia 
3' úoHd,h" fld<U 08  maf,kaá *qâia ^mqoa& wdh;kh" uvdgq.u 

jdhqf.da,Sh ldnka" mi ;=< ixÑ; lsÍfuka ñys;,h WKqiqï ùfï l%shdj,sh ukaokh lsÍug;a 
mdxY= idrj;a Ndjh by< kexùug;a yelsfõ' ksj¾;k l,dmSh iy,a j.d N+ñkays mdxY= ldnka 
Nskakhka yd ldnka ixÑ;hka ñkqï lsÍu yd ixikaokh lsÍu fuu m¾fhaIKfha wruqKq ù we;' 
mdxY= fmdaIl ia:;ska yd ldnka Nskakhka iuÕ tajdfha mj;sk iïnkaO;djhka ms<sn|jo 
wkafõIKh lrk ,oS' iïmQ¾K ftkaøsh ldnka" laIqøcSù ffcj ialkaO ldnka" c,fha ødjH ldnka" 
fmdgEishï mZuex.fkaÜ uÕska TlaislrKh l< yels ldnka" pH" f;;uk m%udKh mj;sk 
w;HjYH fmdaIl m%udKhka jeks mrdñ;Ska ñkqï lsÍug iy,a ¡ iy,a" iy,a - ¡ ÿïfld<" iy,a ¡ 
¿Ekq jeks fnda. udre moaO;ska Ndú;d flreKs' .eUqr 0 - 15 yd 15 ¡ 30cm jk mdxY= ia;rhkays 
mrdñ;Ska ñkqï lrk ,oS' 0 -¡ 15 cm .eUqrg mj;sk ia;rfha 15 - ¡ 30 cm .eUqre ia;rhg jvd 
ie,lsh hq;= by< m%udKhlska ldnka Nskakhka yd fmdaIl m%udKhka wvx.= úh' tfukau tu 
mrdñ;Skaf.a ie,lsh hq;= úp,khlao ksÍlaIKh úh' c,fha ødjH ldnka muKla 15 ¡ 30 cm 
.eUqre ia;rfha wfkla ia;rhg jvd by< m%udKhlska wvx.= úh' ldnka Nskakhka w;ßka c,fha 
ødjH ldnka i;=j by< ip,;djhka mj;sk neúka .eUqre mdxY= ia;rhka lrd myiqfjka <Õd 
ùfï yelshdj mj;S' ldnka Nskakhka yd w;HjYH mdxY= fmdaIl m%udKhka w;r wkqnkaOk 
úYaf,aIKhkag wkqj laIqø cSù ffcj ialkaO ldnka yd c,fha ødjH ldnka jeks ødjH ldnka 
Nskakhka iuÕ mdxY= le,aishï whk ie,slsh hq;= wkqnkaOkhla w;ajk w;r f,day whk u; 
isþjk ftkaøSh øjH kLrK l%shdj,ska Bg fya;= ù we;' mdxY= fmdaIl" ldnka Nskakhka iuÕ 
Okd;aul wkqnkaOkhla olajhs' tneúka ldnka mdxY= fmdaIl m%Njhka f,i lghq;= lrk nj;a" 
fmdaIl r|d meje;aug wdOdr jk nj;a meyeos,sh' iy,a" fidahd hk fnda. udrefjka jvd;a by< 
mdxY= ftkaøsh ldnka m%udKhla ̂ 65 - 18 kg$ha& fYaI jQ w;r iy,a ¡ ¿Ekq fnda. udrefjka jd¾;d jQ 
wvqj ftkaøSh ldnka m%udKh ̂ 43'41kg$ha& oel.; yels úh' iy,a j.d moaO;ska fjkqjg iy,a ¡ 
fidahd fnda. udrefjka mdxY= ixÑ;hka by< kexùug yelsúh' iy,a j.d moaO;ska iuÕ ii|d 
n,k l, ÿïfld< yd ¿EKq jeks jd¾Isl fnda.hka j.d lsÍfuka mdxY= ldnka ;ekam;a ùfï 
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l%shdj,sh ukaokh jk nj ksÍlaIKh úh' mfia b;sßj mj;sk fnda. j.d fYaIhkaf.a úúO;ajh 
wkqj mdxY= ldnka ixÑ;hka úúOdldr jk njo olakg ,enqKs' wiajekak fk<d .ekSfuka miqj 
¿Ekq j.djkays ish¿u wjfYaIhka bj;a flfrk w;r ÿïfld< j.djkays fmdf<dj hg mj;sk 
Ydl fldgia muKla b;sß flf¾' ksj¾;k l,dmSh iy,a j.d moaO;ska i;=j ldnka ixÑ; 
lr.ekSfï yd mj;ajd .ekSfï by< yelshdjla mj;sk nj;a tneúka mdxY= fmdaIl r|jd .ekSug 
wjldY ie,fik nj;a meyeos,sh' tfukau iy,a fnda. ;ksj j.d lsÍug jvd fidahd iuÕ fnda. 
udrefjka mdxY= ldnka ixÑ;hka by< kexùh yels njo ;yjqre úh' 

7'1'1'4 laIqø cSù udos,s fjka lr.ekSu" y÷kd.ekSu" wkafõIKh iy ,s.afkdfi,sf,daisl ydhkh 
i|yd wjeis ffcj mg, yd iyfrdams;hka jeäoshqKq lsÍu' 

1 1 1  1'
   fla' fudaykka " wd¾' r;akdhl " tia'ta' l=,iQßh " iS't,a' wnhfialr  cd;sl uQ,sl wOHhk 

2' 
wdh;kh" yka;dk mdr" uykqjr fmardfoKsh úYaj úoHd,h" fmardfoKsh 

 
ffcj bkaOk ksmoùu i|yd wuqøjHhka f,i ,s.afkdfi,shqf,daisl øjH Ndú;d l< yel' 
tkaihsuh yd fmr m%;sl¾uKhka i|yd jk úhou i,ld n,k l, wod, ksIamdok l%shdj,sfhka 
ie,fik wd¾Ól jdiSka wju fõ' by< tkaihsu l%shdldÍ;ajhka iys; laIqø cSùka mßirfhka 
fidhd .ekSu;a" tu tkaihsu l%shdldrlï flfrys ffcj mg, fyda iyfrdams; úiska we;sflfrk 
n,mEï ms<sn|j wkafõIKh lsÍu;a fuu jHdmD;sh uÕska wfmalaId flf¾' f;dard.;a os,Sr 
iyfrdams;hka iuÕ Eichornia crassiopes úfYaIhkaf.a ydhk l%shdj,Ska ms<sn|j wOHhkh lsÍu" 
f;dard.;a neisäfhdauhsáia os,Srhkaf.ka ,nd .efkk tkaihsu úiska Panicum maximum ;=< 
isÿflfrk ,s.akska ydhk l%shdj,ska ms<sn|j wOhhkh lsÍu" ks¾jdhq fi,shqf,disl nelaàßhdjka 
mßirfhka ,nd.ekSu" wKql l%ufõohka Ndú;fhka fjka lr.;a ksheoSka y÷kd.ekSu yd by< 
Wmia:r idkaøKhka hgf;a fi,shqf,aia ksIamdokh lsÍu i|yd PH w.h md,kh lsÍfuka  
we;sflfrk n,mEu ms<sn|j wOHhkh lsÍu jeks b,lalhka Tiafia .; jQ jir ;=< 
m¾fhaIKhka isÿlrk ,oS' vhskhsfg%die,sis,sla wï, m%;sldrlhka Ndú;fhka iïmQ¾K iSks 
idkaøK m%udKhka ñkqï lrk ,os' ^ñ,¾" 1959& wï, c,ÉfPaokfhka miqj ialkaO ñ;sl 
l%ufõohka Ndú;fhka ,s.akska m%udKho uek .eKqks' ̂ fl%daf*daâ iy msßi" 1988& ITS wkqms<sfj, 
mokï lr.ksñka f;dard.;a os,Sr ksheoSka y÷kd.kakd ,os' fi,shqf,aia ksIamdokh i|yd PH 
w.hkaf.ka we;slrk n,meu wkafõIKh lsÍug" ksIamdok Wmia:rhla u; o¾Ylhla f,i 
fn%dafudcsfkda,a ks,a  j¾Kh fhdod .ekqk w;r PH w.h 4 g wvqfjka mj;sk úg osklg jdr 4 la 
PH w.h ieliSu isÿ flreKs'   

Trichodema reesi ^F118& yd Eupenicillium ^FM 13& os,Sr udos,s wka;¾.; iy frdams;hka f.ka 
,nd.;a tkaihsu" ;ks frdams;hkag idfmalaIj E' crassipes ì| fy<sfuys,d by< M,odhs;djhla 
imhk ,oS ̂ P< 0.05& y÷kd fkd.;a neisäfhduhsáia M6 os,Srh yryd Favolus úfYaIhkaf.a M 39 
úiska P. maximum ;=< ie,lsh hq;= ,s.akska ydhkhla isÿlrk ,oS' 

ialkaO$mßud wkqmd;h 2] jk fi,shqf,aia ksIamdok udOHhka ;=< PH w.h md,kh l< úg" T 
Reesei ^F 118& yd Eupenicillium ^FM13& úfYaIhkaf.ka osk 14 la mqrd fkdlvjd fi,shqf,aia 
ksIamdokh jk nj;a" ms<sfj,ska 0'32 FPU/ml yd 0'24 FPU/m; jk jvd;a by< l%shdldÍ;ajhla 
olajk nj;a wkdjrKh úh' 
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7'1'1'5  ffcj bkaOk ksIamdokh i|yd fhdod.ekSfï wruqfKka › ,xldfõ ñßosh c,fhka 
,nd.;a ihfkdnelaàßhd iy laIqø we,a.djkaf.a j¾Okh m%;sYla;slrKh 

1"2 2 1 2
  tï' *qjdâ fydfiaka  " f¾Kqld wd¾' r;akdhl " fla't,a' jika; l=udr " tia'ta' l=,iQßh " 

1 1' 2'
tï'ù'hQ' udOù chisxy lDIs ffcj úoHd wxYh" lDIsl¾u mSGh" reyqKq úYaj úoHd,h  

cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

ihfkdnelaàßhdjka yg m%Ndixiaf,aIKh isÿlsÍfï yelshdjla mj;sk w;r iQ¾h Yla;sfhka 
10] la muK m%udKhla ffcj ialkaOh ;=<g ;sr lr.; yel' Yla;s m%Njhla f,i j.d flfrk 
nv bßÕ= fyda Wla jeks j.djkaf.ka tf,i ;sr l< yels m%udKh 1] la jk w;r we,a.djkaf.kao 
5] la muK ;sr flf¾' tneúka ihfkdnelaàßhd iy laIqø we,a.djka jeks m%Ndixiaf,aIl laIqø 
cSùka ffcj bkaOk ksIamdokh i|yd Ndú;d l< yel' 

ta i|yd ,dNodhs iy mßir ys;ldó l%ufõohka fhdod.; hq;=h' tuÕska fmdis, bkaOk Ndú;ho 
ie,lsh hq;= m%udKhlska wvqlr,Sug yelshdj ie,fia' › ,xldfõ ñßosh c, moaO;Skaf.ka 
,nd.;a" ffcj bkaOk ksIamdokhg fhdod.; yels ihfkdanelaàßhd iy laIqø we,a.djkaf.a 
j¾Ok ;;ajhka m%Yia;sSlrKh lsÍu Wfoid fuu wOHhkhka isÿlrk ,oS' ia:dk yhlska c, 
ksheoSka ,nd .ekqk w;r tlsfklg fjkia udOhhka ;=kl ^BG - 11" GO& iy ASN - 111& 
frdams;hka j¾Okh ùug i,iajk ,oS' ta i|yd úúO PH w.hka ^7'0" 7'5" 8'0 iy 8'5&
 úúO PH w.hka ^7'0" 7'5" 8'0 iy 8'5& úúO wdf,dal ;Sj%;djhka ^1000 Lux" 1500 Lux yd 2000 
Lux& yd mj;ajd .ekqk w;r fid,jk fõ.ho orpm" 200 rmm yd 300rmm jeks fjkia w.hka ys 
;nk ,oS' ks,a mdgg yqre fld< meyehla ksÍlaIKh jk ;=re fõ.fhka j¾Okh jk udOhhla 
olakg ,enqKs' laf,dafrd*s,a - ¡ a yd mS fkdmhsàka ¡ a hk j¾Kl tl;=j ks¾Kh lsÍfuka j¾Ok 
m%udKh ñkqï lrk ,oS' wkaùlaIhla wdOdrfhka rEm úoHd;aulj y÷kd.;a ta.d¾ iuÕ øj yd 
>k udOHhka ;=< Wm frda.hka kej; kej; isÿlsÍfuka we,a.d tal frdams;hka ,nd .eKqks' BG - 
11 udOHh ;=< mej;s ksheoSka 6 la iy GO udOH ;=< meje;s ksheoSka 3 la ;=< we,a.d j¾Okh 
oel.; yels úh' GO iy ASN - III udOHfhka ie,lsh hq;= ;rï fjkia BG 11 udOHh ;=< 
idfmalaIj by< j¾Okhla jd¾;d úh' jvd;a WÑ; PH uÜgu 7'5 la jQ w;r BG 11 udOH ;=<os 
ie,lsh hq;= PH fjkila ksÍlaIKh úh' 2000 Lux wdf,dal ;Sj%;djhla yd 200 rpm p,k 
iS>%;djhlao jvd;a WÑ; jk nj ks¾Kh flreKs' fygfrdisiaÜ idok úfYaIhka i|yd GO udOH 
iqÿiq jk nj;a" ish¿ ihfkdnelaàßhdjka yd laIqø -¡ we,af.a frdams;hka i|yd fmdÿ udOHhla 
f,i BG -¡ 11 iqÿiq nj;a wkdjrKh úh'
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7'1'2'1 ñY% legdhk wdprKh fhdod.ksñka ødjK úoHq;a úÉfPaohka Ndú;fhka ;ekQ j¾K 
ixfõoS iQ¾h fldaIhkays laIu;djh by< kexùu 

1 1 2 1 3 1'
iS'ta' f;dgj;a;f.a " tï'ta'fla't,a' osidkdhl " " cS'fla'wd¾' fiakdër "  cd;sl uQ,sl 

2' 
wOHhk wdh;kh" yka;dk mdr" uykqjr fN!;sl úoHd wxYh" fmardfoKsh úYaj úoHd,h" 

3'
fmardfoKsh fN!;sl úoHd wxYh" › ,xld újD; úYaj úoHd,h" kdj," kqf.af.dv 

ñ, wêl is,slka iys; p - n ikaê iQ¾h fldaI fjkqjg ,dNodhs ks;sks iújr ghsfÜkshï 
vfhdlaihsâ mokï lr.;a j¾K ixfõoS iQ¾h fldaI Ndú;h fïjk úg m%p,s; fjñka mj;s' 
Ndú;d flfrk fndfyda j¾K ixfõoS iQ¾h fldaIhkays úoHq;a úÉfPaoH f,i I3- $ I- Tlaisldrl 
hq.uhka oshlrk ,o ldnksl ødjKhka wka;¾.; fõ' fuu wOHhkh ;=<ska ødjK úoHq;a 
úÉfPaodhl wvx.= ;ks whvhsv ,jKhla fjkqjg wiudk legdhk folla wka;¾.; whvhsv 
,jK folla Ndú;d lrñka iQ¾h fldaI l%shdldÍ;ajh u; ñY% legdhk wdprKh we;s flfrk 
wdldrh ms<sn| wkafõIKh flf¾' úoHq;a úÉfPao ksheosska ilid .ekSu i|yd EC - 0'4 g " PC - 
0'4g yd ACN  0'1g fkdfjkiaj ;nd .eKqk w;r K1 yd Pr4NI ,jK uq¿ ialkaOhka 0'06 g f,i 
mj;ajd .kakd ,oS' whäka yd ,jK wkqmd;h ̂ I2& ( ̂ xI&- = 1 ( 10 f,i mj;ajd .ekSfuka whäka 
ialkaOh .Kkh flreKs' ghsfÜkshï vfhdlaihsâ 0'2g m%udKhla weisála wï, ìxÿ 12 la" 
g%hsfgdaka x 100 ìxÿ 1 la yd t;fkda,a 3 ml muK m%udKhla tlg wUrd .ekSfuka m%ldY wefkdavh 
ilid .kakd ,oS' idod.;a l%Sï jeks wdf,amh doctor blade l%ufõoh Ndú;fhka l,ska msßisÿ 

0
lr.;a ikakdhl ùÿre ;yvq u; .,ajk ,oS' wk;=rej 450 C WIaK;ajfha úkdä 45 la r;alrñka 
>kSNjkh lrk ,os' tfia ilid.;a wefkdavgka 0'3mM reflakshï wka;¾.; t;fkda,sl j¾Kl 
ødjKhl meh 3 la .s,ajd ;eîfuka j¾Kl wjfYdaIKh isÿlrk ,oS' m%ldY wefkdavh iy 
ma,eákï bf,lafg%davh w;r úoHq;a úÉfPaoH ;eîfuka iQ¾h fldaIh ks¾udKh lrk ,oS' 

-2
100mwCm  lajQ ks¾udKsl iQ¾hd f,dalh Ndú;fhka fldaIfha Odrd - úNj .-Kdx.hka ñkqï 
lrk ,oS' fmdgEishï whvhsâ 33] yd Pr4NI 66'66] nr wkqj wvx.= jQ iQ¾h fldaIfhka 7'22] l 
M,odhs;djhlao" Kl yd Pr4Nl ;ks ;ksj fhdod.;a iQ¾h fldaIhkaf.ka ms<sfj,ska 5'77] yd 4'02 
lajQ M,odhs;djhla ksÍlaIKh úh' tneúka ñY% legdhk wdprKh fya;=fjka  j¾K ixfõoS iQ¾h 
fldAIhkays ld¾hlaIu;djh by< kexúh yels nj meyeos,s úh' 

7'1'2'2 ßosS ks;sks wxY= wvx.= lrk ,o ghsfÜkshï m%ldY wefkdavhka Ndú;fhka j¾K ixfõos 
iQ¾h fldaIhkays M,odhs;djh by< kexùu 

 1 2  1 2 1 2 3fca'tï'fla'ví'l=udß "  " tï'ta'fla't,a' osidkdhl " " cS'fla'wd¾' fiakdër " "  iS'ta' 
 1 2  1' 2'f;dgj;a;f.a "  cd;sl uQ,sl wOHhk wdh;kh" uykqjr  úoHd mYapd;a Wmdê wdh;kh" 

3'fmardfoKsh úYaj úoHd,h" fmardfoKsh  fN!;sl úoHd wxYh" › ,xld újD; úYaj úoHd,h" 
kdj," kqf.af.dv 

idfmalaIj wvq úhoulska ks¾udKh l< yels ùu iy by< Yla;s mßj¾;k laIu;djh fya;=fjka" 
wkd.; Yla;s b,a¨u imqrd,Sug jvd;a iqÿiq úl,am l%ufõohla f,i j¾K ixfõoS iQ¾h fldaIhka 
y÷kajd osh yel' ghsfÜkshï vfhdlaihsâ jeks j¾Kl wKq wdf,am lrk ,o ghsfÜkshï 
vfhdlaihsâ jeks n -¡ wdldrfha ks;ska iaMál rEms w¾O ikakdhlhka" Tlaisldrl m%jdylhka yd 
;=kS ma,eákï ia;rhla jeks m%;s bf,lafg%davhla tn÷ iQ¾h fldaIhkays wka;¾.; fõ' fuu iQ¾h 
fldAIhkays ld¾hlaIu;djh w¾O ikakdhlh j¾Kl yd úoHq;a úÉfPaoH .=Kdx.hka u; mokï 
ù we;' ks;sks iaMál rEms ghsfÜkshï vfhdlaihsâ hkq mq¿,a uÜgï mr;r iys; w¾O ikakdhl 
øjHhla jk w;r tys m%ldY W;afm%arl .=Kdx.hka j¾K ixfõoS iQ¾h fldaIhka i|yd WÑ; fõ' 
f,day ks;sks wxY= iuÕ ghsfÜkshï vfhdlaihsâ mDIaÀh ud;%Kh lsÍfuka ks;sks iaMálrEmS 
ghsfÜkshï vfhdlaihsâ mokï lr.;a iQ¾h fldaIhkays M,odhs;djh by< kexúh yelshehs 
Wmla,mkh lr we;' mDIaÀh ma,diau;a wdprKh jeks ixisoaëka ;=<ska j¾K ixfõos iQ¾h 
fldaIhkaf.a m%ldY Odrdj by< kexùu i|yd" ghsfÜkshï vfhdlaihsâ m%ldY wefkdavhka u; 
ßoS ks;sks wxY= ud;%Kh lsÍu ms<sn|j fuu jHdmD;sh uÕska wOHhkhka isÿlrk ,oS' ks;sks wxY= 
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l,s, wj,ïNsl wdldrfhka kefkda ógr 40 -¡ 60 m%udKfha ßos ks;sks wxY= ks¾udKh lrk ,oS' ßoS 
ks;sks wxY= wj,ïNs;hka" ghsfÜkshï vfhdlaihsâ ̂ P 5& l=vq iuÕ ñY% lsÍfuka miq Doctor Blade 2

l%ufõohka Ndú;d lrñka m%ldY wefkdavhka ilik ,os' IPSE j¾Kdj,s l%ufõohka" mdrcïnQ, 
- ¡ oDYH j¾Kdj,sh l%ufõohka" J - V ,dlaIKs;hka" E15 úYaf,aIKhka yd w÷re I - V ñkqï  
Ndú;d lrñka ks;sks ßoS  wxY= úiska j¾K ixfõoS iQ¾h fldaI u; we;slrk n,mEï wkafõIKh 
flreKs' ghsfÜkshï vfhdlaihsâ u; ixfhda.kh lrk ,o ßos ks;sks wxY= m%udKh" j¾K ixfõos 
iQ¾h fldaIhkays Yla;s mßj¾;k iS>%;djh flfrys buy;a n,mEula we;sflfrk nj wkdjrKh 
úh' ks;sks wxY= rys;j j¾K ixfõoS iQ¾h fldaIhlska ,nd.; yels jQ Wmßu laIu;djh 5] lao 
ks;sks wxY= iys;j ,nd.; Wmßu laIu;djh 6'12] lao úh' fuf,i 22] la laIu;djh by< 
kexùu isÿùug f,day ks;sKs wxY= ma,diagka wdprKh fya;=fjka j¾K ixfõoS iQ¾h fldaIhkays 
flá mßm: m%ldY Odrd >k;ajh by< w.hla .ekSu fya;= mdol ù we;' 

7'1'2'3 j¾K ixfõoS iQ¾h fldaI i|yd jdIams; is,sld mokï lr.;a nyq wjhúl rys;" kj 
w¾O >k wjia:dfõ mj;sk úoHq;a úÉfPaoHhka 

 1 4 1 2 1 3
ta'tï'fca'tia' ùrisxy " " tï'ta'fla't,a' osidkdhl " " cS'fla'wd¾' fiakdër " " ù'ta' 

2 a1  1' 2'
fifkúr;ak " iS'ta' f;dgj;a;f.  cd;sl uQ,sl wOhhk wdh;kh" yka;dk mdr" uykqjr  

3'
fN!;sl úoHd wxYh" úoHd mSGh" fmardfoKsh úYaj úoHd,h  fN!;sl úoHd wxYh" › ,xld 

4
újD; úYaj úoHd,h" kdj," kqf.af.dv' ' úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 

úoHd,h 

mßirhg wju f,i n,mEï isÿlrk yß; Yla;s m%Njhka f,i iQ¾h Yla;sh y÷kdf.k we;' 
f,dalh mqrd oekg Ndú;d flfrk iQ¾h fldaI 90] lau is,slka iQ¾h fldaI iuÕ iiod n,k l< 
j¾K ixfõoS iQ¾h fldAIhka jvd;a ,dNodhs jk neúka oeka oeka nyq, f,i Ndú;hg .efkñka 
mj;S' idudkHfhka j¾K ixfõoS iQ¾h fldaIhl ks;sks iaMál rEmS ghsfÜkshï vfhdlaihsâ 
ia;rhla" m%Nd ixfõokhla f,i l%shdl< yels j¾Klhla yd w¾O ikakdhl ghsfÜkshï 
vfhdlaihsâ ia;rfha ikakdhl uÜgïj,g we;=¨ lrk ,o bf,lafg%dakhka wvx.= ù we;' 
bf,lafg%dakhka úiska m%;sckkh flfrk TlaislrKhg ,lajQ m%Nd ixfõo j¾Klhjla úoHq;a 
úÉfPaofha TlaislrK hdka;%Khka tiafia ndysr mßm:fha isg m%;s bf,lafg%davh fj; 
iïfm%aIKh flf¾' fuu wOHhk hgf;a wm úiska" t;,Ska ldfndfkaÜ ^EC& yd fm%dms,ska 
ldfndfkaÜ ^PC&" jdIam is,sld" whvhsâ ,jK ñY%Khla iy whäka wka;¾.;" nyq wjhúl 
rys;" w¾O >k úoHq;a úÉfPaohla ks¾udKh flreKs' fgÜrd fm%dms,a wefudakshï whvhsâ ̂ Pr NI& 4

iy fmdgEishï whvhsâ ^KI& wvx.= oaú;aj whvhsv ,jK moaO;shla" ;ks whvhsv ,jKhla 
fjkqjg Ndú;d lrk ,os' nyq wjhúl rys; fc,a úoHq;a úÉfPaohla ,nd.ekSu i|yd fc,a 

2
ldrlhla f,i jdIam fhdod .eKqks' ;Sj%;djh 100mWcm  jk ks¾udKs; iQ¾hdf,dal ;Sj%;djhla 

2hgf;a flá mßm: m%ldY Odrd >k;ajh 12.8mA cm  jk njo" újD; mßm: fjda,aàh;djh 686'9 
mV jk njo fill factor w.h 60'1] yd iïmQ¾K laIu;djh 5'29] la jk njo ksÍlaIKh úh' 
tneúka j¾K ixfõos iQ¾h fldaI i|yd nyq wjhúl mokï lr.;a fc,a úoHq;a úÉfPaokhla fyda 
ødjK úoHq;a úÉfPaohka fjkqjg nyq wjhúl rys; úoHq;a úÉfPaohka Ndú;d l< yels nj 
meyeos,sh' 
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7'1'2'4 fmd,s t;s,ska Tlaihsâ mokï lr.;a fc,a nyq wjhúl úoHq;a úÉfPaohka iys; >k 
wjia:dfõ ue.akSishï negß i|yd lef;dav øjHhla f,i áka Tlaihsâ ^SnO & Ndú;h 3

1 2 1 1 3 1 
tÉ'tka'tï'idrx.sld " "tï'ta'fla't,a' osidkdhl "cS'fla'wd¾' fiakdër " "iS'ta' f;dgj;a;f.a

1' 2'
cd;sl uQ,sl wOHhk wdh;kh" uykqjr  fN!;Sh úoHd yd ;dlaIK wxYh" jHjydßl úoHd 

3'
mSGh" inr.uqj úYaj úoHd,h  fN!;sl úoHd wxYh" › ,xld újD; úYaj úoHd,h" kdj," 

kqf.af.dv 

f,dalh mqrd fõ.fhka by< hk Yla;s mßfNdackhg wjeis odhl;ajh iemhSug f*dis, bkaOk 
jeks Yla;s m%Njhkag fkdyels ù we;' tneúka mßir ys;ldó mqk¾ckkh l< yels úl,am Yla;s 
m%Njhka yd Yla;sh .nvd l< yels WmlrKhka ms<sn| kQ;k m¾fhaIKhkaf.a wjOdkh fhduq ù 
;sfí' fuf,i Yla;sh .nvd lr ;eîfïoS"  úfYaIfhka ,s;shï mokï lr.;a kej; wdfrdamKh 
l< yels negß Ndú;d l< yel' kej; wdfrdamKh l< yels negßj,g we;s oejeka; b,a¨u yd 
,s;shïj, ysÕlu fya;=fjka ksmojk ,s;shï negßj, ñ, .Kka iS>%fhka by< hkq we;ehs 
Wml,amkh lr ;sfí' úoHq;a ridhksl fY%aKskaf.a ,s;shïj,g miqj tk uQ,øjH ue.akSishï jk 
w;r tneúka tys úoHq;a ridhksl .=-Kdx.hka ,s;shï iuÕ ieif|a' idudkHfhka ue.akSishï 
iajNdúlj nyq,j mj;sk" ,dNodhS" ieye,a¨ yd wdrlaIs; uQ,øjHhla jk neúka th ñ, wêl 
,s;shï moaO;Ska fjkqjg jvd;a WÑ; úl,amhla f,i Ndú;d l< yel' 

2+
ue.akSishï ̂ Mg & whk ikakhkh flfrk" Odrl mod¾:hka f,i fmd,s t;s,ska Tlaihsâ ̂ PEO& 
mokï lr.;a w¾O >k" nyq wjhúl úoHq;a úÉfPaokhka iys;  kej; wdfrdamKh l< yels 
ue.akSishï negßj," lef;dav øjHhka f,i áka Tlaihsv ^SnO & fhdod .ekSu ms<sn|j 2

wkafõIKhka isÿlrk ,oS' AC j¾Kdj,sCI l%ufõohka pl%Sh úNj udk yd DC O%eùlrK 
l%ufõohka Ndú;fhka úNjudk yd DC O%eùlrK l%ufõohka" pl%sh úNjudk yd DC O%eùlrK 
l%ufõohka Ndú;fhka úoHq;a úÉfPaoH .=Kdx.hka ksudkh lrk ,oS' PEO nr wkqj 12'20] lao 
Mg ^CF SO &  14'6 lao EC 36'6] lao PC 36'6] lao wvx.= úoHq;a úÉfPaoHfha whksl 3 3 2

¡3ikakdhl;djh" ldur WIaK;ajfhaoS 2'52 x 10--   S$cm w.hla .eKqks' ue.akSishï whk ixl%uK 
w.h yd uq¿ ixl%duK w.h ms<sfj,ska 0'20 la yd 0'98 la úh' ffi, úkHdih ms<sfj,ska 0'20 la yd 
0'98 la úh' ffi, úkHdih Mg $ PEO ( EC ( PC ( Mg ^CF SO &  $ SnO  f,i ;ekQ negßj, 3 3 2 2

220mAh$g m%udKhl úi¾ck Odß;djlao 1'90V la jk újD; mßm: fjda,aàh;djhlao olakg 
,enqKs' úoHd.drfha ksIamdos; fldaIhka i|yd wdfrdamK$ úi¾ck .=Kdx.hka i;=gqodhl uÜgu 
mej;=Ks' 

7'1'2'5 ridhksl fodajK wjidok l%ufõohkaf.ka idod.;a bkaähï wdfoaYs; leähï i,a*hsâ 
;=kS mg,hkays m%ldY .=Kdx.hka 

 1 2 1 2  1 3 1fla' mruka;ka " " tï'ta'fla' t,a' osidkdhl "  cS'fla' wd¾' fiakdër " " iS'ta' f;dgj;a;f.a " 
4 1' 2' mS' rúrdcka  cd;sl uQ,sl wOHhk wdh;kh" uykqjr úoHd mYapd;a Wmdê wdh;kh" 

3' fmardfoKsh úYaj úoHd,h" fmardoKsh fN!;sl úoHd wxYh" › ,xld újD; úYaj úoHd,h" 
4' fmd,af.d,a, fN!;sl úoHd wxYh" hdmkh úYaj úoHd,h" hdmkh 

 leâñhï i,a*hsâ$leâñhï fg,shqßka iQ¾h fldaIhkays l%shdldÍ;ajh by< kexùu i|yd 
leâñhï i,a*hsâ ;=kS mg, j¾Ok l%shdj,ska  m%Yia;slrKh l< hq;=h' 2'42 eV w.hla .kakd 
Rcq uÜgï mr;rhlska iukaú; leâñhï i,a*hsâ ;=kS mg,hka" leâñhï i,a*hsâ$ leâñhï 
fg,shqßka iQ¾h fldaIhkays kjdlaI øjHhka f,i Ndú;d flf¾' flfia jqjo ud;%Kh fkdl< 
leâñhka i,a*hsâ ;=kS mg,hka fj;ska idudkHfhka by< úoHq;a m%;sfrdaë;djhla yd wvq wdf,dal 
iïfm%aIKhla fmkakqï flf¾' ksIamdok ;;ajhka md,kh lsÍfuka  wvq m%;sfrdaë;djhla yd by< 
wdf,dal iïfm%aIKhka oelafjk leâñhï i,a*hsâ  ;=ks mg,hka ,nd.ekSu wiSre lreKls' 
tneúka l=âñhï i,a*hsâ ;=kS mg,hkays bkaähï ^In& wdfoaYkh lsÍfuka wvq m%;sfrdaë;djhla 
yd by< iïfm%aIKhla ,nd.ekSug m%h;ak ord we;' Cd1 - x In x S hk ridhksl iQ;%h iys; ;=kS 
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mg,hkays x w.h 0'05" 0'1" 0'2 yd 0'3 jk f,i úksúo fmfkk iudcd;Sh bkaähï wdfoaYkh 
lrk ,oS' ta i|yd ridhksl bkaähï laf,darhsâ" wefudakshï laf,darhsâ" wefudakshï 
yhsfv%dlaihsâ yd ;sfhdaßhd wvx.= ridhksl fodajkhka ta fjkqfjka Ndú; lrk ,oS' mdr cïnQ, - 
oDYH j¾Kdj,sCI l%ufõohka fhdod .ksñka ;rx.dhdu 190nm - 1100nm mrdifha oDYH 
wjfYdaIKh yd iïfm%aIKh ñkqï lrk ,os' leâñhï i,a*hsâ ;=kS mg,hkag idfmalaIj 
bkaähï wdfoaY lrk ,o ksheoSka wdf,dal iïfm%aIK w.hka by< uÜgu mej;=Ks' bkaähï 
idka;%Kh Cd 0.8 In0.2 S olajd by< kxjk úg wdf,dal Yla;s uÜgï mr;rhka jeä jk nj;a" 
bkaähï idkaøKh Bg;a by<g kexjqfjd;a tu mr;rhka l=vd w.hla .kakd nj;a ksÍlaIKh 
úh' wdfoaYkh lrk ,o øjHhkays wdf,dal Yla;s uÜgï mr;rh by< kexùu flfrys ud;%Khla 
iuÕ idkaøKh by< hEu fya;= mdol ù we;' i;c jHqyfha mj;sk leãñhï whk úYd, 
m%udKhla bkaähï whk úiska m%;sIaGdmkh ùu Yla;s uÜgï mr;rh wvqùug fya;=úh' jvd;a 
by< wdf,dal Yla;s mr;rhlska yd wdf,dal iïfm%aIKhlska iukaú; Cd0.8 In 0.2 S mg,hkays 
leãñhï i,a*hsâ$leâñhï fg,shqßka iQ¾h fldaIhka f,i fhdod.ekSug wfmalaId flf¾' 

isys le|ùu 

fuu m¾fhaIKh i|yd m%;smdok imhd ÿka cd;sl úoHd moku" cd;sl uQ,sl wOhhk wdh;kh 
yd hdmkh úYaj úoHd,fha fN!;sl úoHd wxYh fj; wmf.a lD;{;djh m, lsÍug 
leue;af;uq' 

7'1'2'6 ;%s;aj whvhsvhka wka;¾.; fmd,S we;%sf,d khsg%hs,a mokï lr.;a fc,a nyq wjhúl 
úoHq;a úÉfPaokhka iys; by< l%shdldÍ;ajhlska hq;= ixfùoS iQ¾h fldaIhka 

1 2 3 1 1
tï't*a' wiSia " iS'ta' f;dgj;a;f.a " à'tï'ví'fca' nKavdr " tï'tÉ' nqrhsOd " tï'ta' lÍï " 

2 2 1 1' 
tï'ta'fla't,a' osidkdhl " cS'fla'wd¾' fiakdër " ta'fla' wdfrd*a whksl úoHd ms<sn| 

2'
uOHia:dkh" úoHd mDGh" u,hd úYaj úoHd,h 50603 lajd,d,ïmQ¾" uef,aishdj  cd;sl uQ,sl 

3' wOhhk wdh;kh" uykqjr' fN!;ssh úoHd wxYh" › ,xld rcrg úYaj úoHd,h" ñyska;f,a 

w¾O >k wjia:dfõ mj;sk j¾K ixfõoS iQ¾h fldaIhkays l%shdldÍ;ajh by< kexùu i|yd 
whäka Ndú;d flfrk w;r fgÜrdfm%dms,a wefudakshï whvhsâ ^Pr4NI&" 1 - ìhqghs,a - 3 
fu;s,sïnfida,shï whvhsâ ̂ Bm11& whksl øjH yd ,s;shï whvhsâ ̂ Li1& hk whvhsv ,jK 3" 
fmd,s we;%sf,dkhsg%hs,a mokï lr.;a fc,s nyqwjhúl úoHq;a úÉfPaokhkays wka;¾.; fõ' 
m%:ufhka ikakdhkl;dj by< kexùu i|yd Pr NI muKla wvx.= fc,a nyqwjhúl úoHq;a 4

úÉfPaokhka m%Yia;slrKh lrk ,os' wk;=rej LiI yd BMII úúO m%udKhkaf.ka tl;= lrñka 
;jÿrg;a m%;sYla;slrKh lrk ,os' m%Yia;slrKh lrk ,o Pr4NI + LiI úoHq;a úÉfPaoH úiska 

-4
ldur WIaK;ajfhaos 2'91mScm  la jQ ikakdhl;djhlao m%Yia;slrKh lrk ,o Bm11 úoHq;a 

-1
úÉfPaoH úiska 4'38 mScm  lajQ ikakdhl;djhlao olajk ,oS' by< ikakdhl;djhla olajk ,o 
fc,a nyqwjhúl úoHq;a úÉfPaofhys ixhq;sh ( PAN ^a g&" EC ^1'245g&" PC ^1'155g&" Pr4NI 3

^0'1329 g&" BMII ̂ 0'03764g&" LiI ̂ 0'1329 g& yd I  ̂ 0'039 g& hk mßoafoka mej;=Ks' P25 wxY= iuÕ 2

ks¾udKh lrk ,o iújr ghsfÜkshï vfhdlaihsâ ia;rhla muKla wvx.= jk" khsg%cka mokï 
lr.;a j¾K ixfõos iQ¾h fldaIhka ;=<oS BMII iys; yd BMII rys; m%YiaÓl fc,a nyq wjhúl 
úoHq;a úÉfPaokhka w;ayod ne,Su isÿlrk ,oS' Bm11 rys; fc,a nyq wjhúl  úoHq;a úÉfPaokh 
i;=j 5] l laIu;djhlao  Bm11 iys; fc,a wjhúl úoHq;a úÉfPaoh i;=j 5'83] l by< 
kexjqK laIu;djhlao mj;sk nj wkdjrKh úh' laIu;dj ;jÿrg;a by< kexùu i|yd ;j;a 
l=vd P 90 wxY= j,ska ;kk ,o ghsfÜkshï vfhdlaihsâ ix.; ia;rhla m%ldY wefkdavh fj; 
y÷kajd fok ,oS' ix.; ia;rh úiska laIu;djh 3'2] lska muKla by< kxjk ,o w;r Bm11 
rys; úg 6'18] lska by<g kxjk ,oS' úoHq;a úÉfPaofhys BMII wvx.= jk úg laIu;dj jvd;a 
by< kegjqK neúka úoHq;a úÉfPaofha whksl øjHhka we;súgoS laIu;djh jeälsÍug ix.; 
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ia;rfha odhl;ajh fuysos meyeos,s úh' Bm11 wvx.= jk úgos fc,a nyq wjhúl úoHq;a 
úÉfPaohg fm%dms,sSka ldnfkaÜ ys oshlrk ,o 0.5m 4  - tert- butylpyridine ̂ TBP& tla lsÍfuka Jsc = 

-216.77 mACm " VoC = 0.66V yd ff = 0.65 la jk f,i 7'2] l by<u M,odhs;djhla ,nd.ekSug 
yelsúh' fuh fmd,s we;%sf,dkhsg%hs,a mokï lr.;a fc,a nyqwjhúl úoHq;a úÉfPaohla iys; 
j¾K ixfõos iQ¾h fldaIhlska jd¾;d jQ by<u laIu;d w.hhs' 

7'1'2'7 .udlaI ia;rh f,i ghsfÜkshï vfhdlaihsâ Ndú;d lrñka leâñhï fg,shqßka iQ¾h 
fldaIhkays j¾Kdj,shl m%;spdrhka úia;drKh 

 
1 1 2 3 1' fla'nd,Yxl¾ " mS' rúrdcka " tï'ta'fla't,a' osidkdhl " tia' isjkd;ka  fN!;sl úoHd 

2' 3' wxYh" hdmkh úYaj úoHd,h" hdmkh cd;sl uQ,sl wOHhk wdh;kh - uykqjr 
b,sfkdhsia úYaj úoHd,h" Ñldf.da b,sfkdhsia" wefußld tlai;a ckmoh 

by< M,odhs;djhla iys; leâñhï fg,shqrhsâ ̂ CdTe& ;=kS mg, iQ¾h fldaIhka j¾;udkh jk 
úg m%Odk;u m%ldY fjda,aàh WmlrKhla f,i y÷kdf.k we;' wjfYdaIK øjH f,i leâñhï 
fg,shqßka Ndú;d lsÍu" ks¾udKh  l%shdhkhg yd ia:dhs;djh w;ska jvd;a ,dNodhs fõ' leâñhï 
fg,shqßka ;=kS mg, iQ¾h fldaI i|yd .udCI øjHh f,i idudkHfhka leâñhï i,a*hsâ 
fhdod.efka' flfia jqjo wvq uÜgï mr;rh ̂ 2'4 ev& fya;=fjka leâñhï i,a*hsâ .udCI ia;rh 
úiska ;oska m%ldY wjfYdaIKh isÿ lrk neúka leâñhï i,a*hsâ$leâñhï mr;rhla iys; hï 
fohla fhdod.ekSfuka leâñhï fg,shqßka iQ¾h fldaIhkays ld¾hlaIu;djh by< kexúh yel' 
mq¿,a uÜgï mr;rhlska iukaú;" ghsfÜkshï vfhdlaihsâ bf,lafg%dak mßjyk .udCI øjH 
f,i Ndú;d lsÍu ms<sn|j fuu wOHhkh ;=<ska fidhd nef,a' wNHka;r lafjdkagï laIu;d yd 
m%ldY wjfYdaIK mrdñ;Skag wkqj" ghsfâkshï vfhdlaihsâ úiska leâñhï fg,shqßka 
iQ¾hfldaIhkays ndysr lafjdkagï laIu;d j¾Kdj,ska mq¿,a flf¾' ghsfÜkshï vfhdlaihsâ 
uÜgï mr;rhkays úksúo fmfkk iajNdjh Bg fya;= ù we;' flfia jqjo ghsfÜkshï 
vfhdlaihsâ iys; Wmdx.fha fill factor w.h" leâñhï i,a*hsâ iys; Wmdx.fha tu w.hg jvd 
wvq uÜgul mj;s' leâñhï fg,shqßka iQ¾hfldaI i|yd wejeis ghsfÜkshï vfhdlaihsâ 
ia;rhkays ksIamdok ;;ajhka m%Yia;SlrKh ms<sn|j jeämqr wOHdmkhla isÿ flfrñka mj;S' 

7'1'3 › ,xldfõ N+ ;dm iïm;a is;shï .; lsÍu 
7'1'3'1 › ,xldfõ fvd,rhsÜ yd Wkqosh W,am;a iuÕ iïnkaOj N+ ;dm iïm;a mej;Su yd 

tajd fidhd.ekSu 
  tia'ta' iurkdhl" tka'ã' iqnisxy 

  cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr 

› ,xldj il%Sh t,l isudjkaf.ka bj;g f.k msysgd we;' › ,xldfõ mje;sh yels N+ ;dm 
iïm;a" m%Odk jYfhka yhs,kaâ -¡ úchka iSudj jgd Wkqosh W,am;aj,g mfilska i,l=Kq lr 
we;' Wkqosh W,am;a iïNjh ùu i|yd yhs,kaâ -¡ úchka l,dmh odhl ù we;s njg Wml,amkh 
lr we;suq;a" uE; ld,Sk m¾fhaIKhkag wkqj Wkqosh W,am;aj, meyeos,sj fmfkk ;dm m%Njhka 
wvx.= fkdjk nj wkdjrKh úh' th N+ ;dm iïm;a ms<sn|j wkafõIKhka isÿlsÍu i|yd;a 
Wkqosh W,am;a iuÕ yhs,kaâ ¡ úchka iSudfõ yd fvd,rhsÜ vhslhka w;r mej;sh yels 
iynkaOkh;a y÷kd.ekSug;a ue.akfgdfg,shqßka ^MT& iy wfkl=;a N+ fN!;sl úoHd 
l%ufõohka Ndú;d lrk ,os' flfia jqjo m¾fhaIKhg ,la lrk ,o fndfyda Wkqosh W,am;aj,g 
wdikakfhka ;sî fvd,rhsÜ vhslhka ksÍlaIKhg ,laúh' 

Wkqosh W,am;a yd fvd,rhsÜ vhs;hka w;r iyiïnkaO;djhka mj;So hkak fidhd ne,Su;a" 
tkhska N+ ;dm Yla;sh ckkh l< yels ;dm m%Njhla f,i l%shdlsÍug mj;sk yelshdj ms<sn|j 
wkafõIKh lsÍu;a fuu wOHhkfha wruqK ù we;' Wkqosh W,am;a yd fvd,rhsÜ nhslhka mj;sk 
m%foaYhkays pqïnl ióCIKh m%;sfrdaOl;d iólaIKh yd N+ úoHd is;shï iólaIKh .; lsÍu 
isÿlrk ,oS' ,nd.;a m%;sM,j,g wkqj tu vhslhka yd Wkqosh W,am;a iuÕ lsishï 
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iïnkaO;djhla mej;sh yel' fndfyda wjia:dj,os tu vhs;hka oEiska oel.; yels jQ w;r 
.eUqre me¿ï Tiafia wka;¾ nkaOkh ù ;snqKs' tneúka Wkqosh W,am;a ld,h;a iuÕ fuu wka;¾ 
nkaOk ud¾.hka iïnkaO úh yel' ue.akfgdfg,shqßka j,ska ,nd.;a m%;sM, wkqj Wkqosh 
W,am;aj,g fl<skau my<ska N+ ;dm m%Njhka msysgd fkdue;s nj fyd|ska meyeos,s úh' fndfyda 
wjia:djkaysos fvd,rhsÜ vhs;hka ;=< .eUqßka osfjk me¿ï kd, ;=<ska Wkq c,h ksl=;ajk nj 
ksÍlaIKh lrk ,oS' we;eï wjia:dj,os Wkqosh W,am;a uQ,hka" vhs;hka iuÕ fl,skau iïnkaO 
jk njo olakg ,enqK › ,xldfõ N+ ;dm iïm;a mej;Su flfrys fvd,rhsÜ vhs;hka úiska m%n, 
odhl;ajhla iemfhka nj is;sh yel' 

.%e*hsÜ jHqy 4 w;ßka os,sfik yd ,siaik .;shlska hq;= ;ka;=uh .%e*hsÜ fj;ska by<u GO 
M,odjhla ,nd.; yelsúh'

7'1'4 ksks;s ;dlaIKh yd øjH fN!;sl úoHdj 
7'1'4'1 ksks;s ;dCIKsl Ndú;hka i|yd › ,xldfõ iajNdúl .%e*hsÜ ksê ms<sn|j wkafõIKh 

tka' r;akdhl" wd¾' wñhkaf.dv" ta' úrisxy" cS' wurùr" ví'cS' chfialr" ta' úchisxy 

ksks; ;dCIK $ øjH fN!;sl úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" uykqjr' 

 kùk ksks;s ;dlaIKsl yd Wiia ;dCIKsl ld¾ñl Ndú;hka i|yd fhdod.ekSug yels neúka" 
.%e*hsÜ i|yd mj;sk b,a¨u osfkka osk by< hñka mj;s' úfYaIfhkau úialD; .%e*hsÜ ^E6&" .%e*Ska 
Tlaihsâ ̂ GO&" ldnka kefkdaáhqâ ̂ NTs& ldnka ksks;s ixhqla;hka ̂ NCs& jeks ksIamdokhka i|yd .%e*hsÜ 
Ndú;d fõ' Wiia ;;ajfha iajNdúl iaMálrEms .%e*hsÜ jdKsc jYfhka ksIamdokh lrk tlu rg jkafka 
› ,xldjhs' flfia kuq;a by; i|yka iqúfYaIs ksIamdokhka ,nd.ekSug kï iajNdúl .%e*hsÜ úYd, 
jYfhka jeäoshqKq lsÍu yd ú;rKh lsÍu isÿl< hq;=h' CNT yd CNS jeks jeo.;a ksks;s ;dCIKsl 
ksIamdok fndfydauhla i|yd wuqøjH f,i GO fhdod.efkk neúka" iajNdúl .%e*hsÜ j,ska GO 
,nd.ekSug f,dj mqrd m¾fhaIKhka isÿflfrñka mj;s' úialD; .%e*hsÜ ^EG& ,nd.ekSu i|yd we;=¿ 
ia:r mr;rhka úia;drKh lrñka .%e*hsÜ jHqyd;aulj ú;rKh lsÍu ms<sn|jo by< wjOdkhla fhduq ù 
we;' fuhska fidaähï ̂ Na& iy ue.akSishï ̂ Mg& jeks úYd, negß ksIamdokh lsÍug wfmalaId flf¾' › 
,xldfõ iajNdúl .%e*hsÜ fhdod .ksñka fun÷ lghq;= wdrïN lsÍfuka wmf.a Lksc iïm;aj,g by< 
jákdlula ,ndosh yel' tneúka › ,xldfõ iajNdúl .%e*hsÜ  fhdod.ksñka fun÷ lghq;= wdrïN 
lsÍfuka wfma Lksc iïm;aj,g by< jákdlula ,ndosh yel' tneúka › ,xldfõ iajNdúl .%e*hsÜ 
Ndú; lrñka EG yd GO ksIamdokh ms<sn|j wjOdkh fhdod.ekSu ms<sn|j fuu wOHhkh ;=<ska 
wjOdkh fhduqlr we;' › ,xldfõ EG yd GO ksIamdokh lsÍu i|yd Ndú;d l< yels wdldrh ms<sn|jo 
fidhd nef,kq we;' iqmsßisÿ lr.;a iajNdúl .%e*hsÜ j,ska EG ksIamdokh lsÍu i|yd jeäoshqKq lrk 
,o Hummer l%ufõohka fhdod.kakd ,os' ta i|yd Tlaisldrlhka f,i fmdgEishï m¾uex.fkaÜ iuÕ 
i,a*shqßla yd fmdiafmdßla wï, Ndú;d lrñka wï, m%;sl¾uKhla isÿlrk ,os' Tlaisydrlhla f,i 
yhsv%iSka fudfkdyhsfâ%Ü fhdod.ksñkaEG GO njg mßj¾;kh lrk ,os' EG yd GO id¾:lj ks¾udKh 
ù we;s nj ;yjqre lr.ekSug FTIR j¾Kdj,sCI l%ufõohka fhdod.eKqks' X - ray diffraction l,dm 
wkafõIKhka uÕska" EG njjg m;alrk ,o .%e*hsÜ ys id¾:lj wNHka;r iaÓr úia;drKh ̂ 0'3nm isg 
0'9nm& olajd isÿ ù we;s nj iaÓr úh' 

7'1'4'2 kej; wdfrdamKh l< yels fidaähï whk negß i|yd wdka;ßl f,day Tlaisv 
bf,lafg%dav øjHhka ms<sn| wkafõIKh 

 tka' lreKdr;ak" tka' chrduka" tÉ' moauisß" à' m;srK" ví'csS' chfialr" ta' úfcaisxy 
 ksks;s ;dlaIK yd øjH fN!;sl úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" uykqjr 
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cd;sl iafgdhslsfhdañ;sh fyda ud;%Kh uÕska ;jÿrg;a ikakdhl;djh by< kexùu hk lreKq 
ksidfjka nyq ixhqc whk iys; ixfhda.hkag úoHq;a ikakdhl;dj oelaùfï yelshdj mj;s' 
jehjk------------ úhou yd ,nd.; yels M,odhs;djh i,ld n,k úg kej; wdfrdamKh l< 
yels negß i|yd iqÿiqu jkafka w¾O ikakdhl wdka;ßl f,day Tlaihsvhs' j¾;udkh jk úg 
ñ, wêl ,s;shï negß fjkqjg fidaähï whk negß i|yd Ndú;d l< yels ,dNodhs bf,lafg%dav 
øjHhka ms<sn|j wjOdkh fhduq ù we;' NaMO  ̂  M = wdl,k f,day& fidaähï wdka;ßl f,day 2

Tlaihsvhka fidaähï whk negß lef;dav bf,lafg%dav øjHhka i|yd Ndú;d l< yel' fïjd 
tl;= lsÍfuka lef;dav ia:dhs;djh iy úoHq;a ridhksl l%shdldÍ;ajh by< kexùug wfmalaId 
flf¾' fidaähï whk negß i|yd wefkdav bf,lafg%dav i|yd .%e*hsÜ ldnka Ndú;d l< 
fkdyels neúka .eg¿ u;=fõ' flfia jqjo ia:ÍlrKh lrk ,o NaTiMO  ixfhda.hka ta i|yd 2

fhdod.; yels id¾:lu wefkdav øjHhka f,i y÷kdf.k ;sfí' tneúka ta ms<sn|j jeäÿr 
wOHhkhka isÿl< hq;=h' tneúka ta ms<sn| kej; wdfrdamKh l< yels fidaähï whk negß 
i|yd wdka;ßl f,day Tlaihsv mokï lr.;a lef;dav yd wefkdav øjHhka jeäoshqKq lsÍu 
ms<sn|j fuu wOHhkh ;=<ska fidhd nef,kq we;' ta fjkqfjka lef;davh yd wefkdavh i|yd 
ms<sfj,ska NaxM1xO yd NaTiMO  ixfhda.hla ̂ M = Mn, CO, Fe, Al, Cu, Mg& ixiaf,aIKh lrk 2

,oS' c, ;dmk l%ufõohka r;alsÍfuka >k fldgia tl;= lsÍu" wd¾ø - ridhksl ixiaf,aIKh 
jeks ksks;s wxY= ,nd.; yels ,dNodhs kuq;a Wiia l%ufõohka fï i|yd Ndú;d flreKs' X - ray 
diffraction l%ufõohka uÕska isÿl< l,dm úYaf,aIKhkag wkqj ks¾udKs; øjHhkays fidaähï 
wdka;ßl f,day Tlaihsvhka wvx.= ù ;snqKs' wod, bf,lafg%dav Ndú;hka i|yd m%udKj;a úoHq;a 
ikakdhl;djhlao tu øjHhka i;=j ;sfnk nj D C - taIK l%ufõohkaf.ka wkdjrKh úh' ta 
we;=frka" Na 0'75 CO0'25 O hk øjHh" ldur WIaK;ajfhaos 1 S$cm jQ by<u ikakdhl;djhla 
olajk ,oS' iïu; Doctor blade l%ufõohka Ndú;d lrñka f;dard.;a wefkdav yd lef;dav 
øjhhkaf.ka bf,lafg%dav ks¾udKh lsÍu isÿlrk ,oS' úoHq;a úÉfPaoH f,i NaPF  iuÕ 6

fidaähï f,daym;a fhdod .ksñka wefkdav yd lef;davhka tla lrk ,oS' tfia ;kk ,o fidaähï 
whk negßj, cSjk pl% wkafõIKhka fïjk úg isÿflfrñka mj;S' 

7'1'4'3 kej; wdfrdamKh l< yels ,s;shï whk negß wefkdavhla i|yd Ndú;hg .ekSug › 
,xldfõ iajNdúl b,a,Sï .%e*hsÜ jeä oshqKq lsÍu' 

1 2 3  1 1' tia' fyajd;s,l " cs' wurùr " ví'cS' chfialr"  tka' nd,iQßh " ta' msgj, " ta' úchisxy  3 1
2' ksks;s ;dlaIK yd øjH fN!;sl fN!;sl úoHd jHdmD;sh jHjydßl úoHd mSGh" › ,xld 

3' w.aksos. úYaj úoHd,h" iuka;=frhs' N+ úoHd wxYh"  fmardfoKsh úYaj úoHd,h 

› ,xldfõ tla;rd fmfoilg iSud ù we;s b,a,ï .e*hsÜ" by< ixY=oaO;djh yd úialD; 
LkscNjkh fya;=fjka iqúfYaIs ù we;' os,sfik ;ka;=uh .%e*hsÜ ̂  SSF& 

fuu ish¿u jHqyd;aul wdldrhka ;=< 95] - 99] m%udKhlska ldnka wka;¾.; jk w;r tu 
m%udKhka .%e*hsÜ iïNjkh ù we;s wdldrh u; r|d mj;s' fï w;r" wmf.a mQ¾j wOHhkhkag 
wkqj › ,xldfõ b,a,ï .%e*hsÜ Ndú;fhka kej; wdfrdamKh l< yels ,s;shï whk negß j, 
^LIB& wefkdavhla ks¾udKh l< yel' flfia jqjo LIB wefkdav jYfhka Ndú;d lsÍug fmr 
negßj,g Ndú;d l< yels jk mßoafoka ldnka m%udKh 99'9] jk f,i ixY=oaO ;;ajhg 
m;alsÍu;a" u;=msg úlrKh lsÍu;a isÿl< hq;=h' tneúka LIB wefkdav i|yd Ndú;d lrkq msKsi 
› ,xldfõ b,a,ï .%e*hsÜys ixY=oaO;djh by< kexùu yd u;=msg úlrKh isÿlsÍu ms<sn|j 
fuu wOHhkh ;=<ska wjOdkh fhduq flreKs' ta hgf;a LIB wefkdav l%shdldÍ;ajh yd .%e*hsÜ 
jHqy 4 la jeäoshqKq lsÍu ms<sn|j wkafõIKhkao isÿlrk ,oS' .%e*hsÜ msßisÿ lsÍu i|yd HCl 
iuÕ  laISrKh" NaOH iuÕ ms<siaiSu lsÍu yd HF" HNO " H SO  ñY%Khla iuÕ ødjKh jeks 3 2 4

,dNodhs l%ufõohka Ndú;d lsÍu mss<sn|j wjOdkh fhduq flreKs' msßisÿ lsÍfuka miqj ;dm 
TlaislrKh yd NIau wdf,amkh hk l%shdj,s ;=<ska u;=msg úlrKhkag ,la lrk ,oS' ta w;ßka 
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wï, ødjK l%ufõohka jvd;a id¾:l jQ w;r tuÕska u;=msg ú;rhKhka isÿlrk w;ru 
.%e*hsÜ ixY=oaO;djh 95 - 98] isg 99'99] olajdu by< kexúh yels úh' tfukau iajNdúl 
.%e*hsÜ j, ixY=oaO;djh by< kexùu yd u;=msg ú;rKh isÿùu flfrys .%e*hsÜ jhqyh úiska 
úYd, n,mEula we;sflfrk njo meyeos,s úh' f;dard.;a isxy, n,mEula we;s flfrk njo 
meyeos,s úh' f;dard.;a .e*hsÜ ksheoSka Ndú;fhka bf,lafg%dav ks¾udKh lsÍu yd ,s;shï 
f,daym;a bf,lafg%dav 1M LiPF6 úoHq;a úÉfPaohka iuÕ tla lsÍfuka CR2032 fldaIhka ieliSuo 
isÿflreKs' jeä oshqKq lrk ,o NPG .%e*hsÜ bf,lafg%dav úiska uQ,sl wdfrdamK úi¾ck 

-1laIu;djh 87] la jYfhkao úi¾ck Odß;dj 327mAhg  jYfhkao olajk ,oS' tkhska LIB 
wefkdav i|yd › ,xldfõ b,a,ï .%e*hsÜ id¾:lj Ndú;d l< yels nj meyeos,s úh' 

› ,xld úYaj úoHd, m%;smdok fldñiu úiska ,ndÿka kjH m¾fhaIK m%;smdok - 2013 hkqfjka 
wmf.a lD;{;djh mqolsÍug leue;af;uq'  

7'1'4'4 uQ,sl wOHhk wdh;kfhaos jeä oshqKq lrk ,o bf,lafg%davhka tla lrñka ;kk ,o 
kej; wdfrdamKh l< yels ,s;shï whk negß l%shdldß;ajh wkafõIKh 

1 1 2 2 3
cS' wurùr " ta' úchisxy " tka' nd,iQßh " ví'cS' chfialr " tka' w;a;kdhl " tï'ta'fla't,a' 

1 1' 2' 
osidkdhl " î'ta' ñ,ekav¾ cd;sl uQ,sl wOhhk wdh;kh" uykqjr jHjydßl úoHd mSGh" 

3'
w.aksos. úYaj úoHd,h" iuka;=frhs úoHd yd ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h" 

nÿ,a, 

 úÿ,sfhka l%shdlrk jdyk iy cx.u úoHq;a Wmdx. Ndú;h iS>%fhka by< hdu;a iuÕ 
idudkH negß Ndú;fhka ta i|yd wjYH Yla;sh iemhSug wfmdfydi;a ù we;' kej; 
wdfrdamKh l< yels ,s;shï whk negß Ndú;h ta i|yd úi÷ula fia ie,fla' flfia jqj;a 
j¾;udkfha tu negß ;ekSu i|yd Ndú;d jkafka ñ, wêl LiCO  yd lD;s%u .%e*hsÜ jk neúka 2

tnÿ úhoula orñka ksIamdokh lrk ,o negß  Ndú;hg fhdod.ekSu iSud ù we;' › ,xldfõ 
iajNdúl .%e*hsÜ j,ska ;ekQ wefkdavhla yd ,dNodhs foaYSh wuqøjH j,ska ;ekQ ;ef;davhla 
tlalrñka ks¾udKh lrk ,o ,s;shï  negßj, l%shdldÍ;ajh tla lrñka ks¾udKh lrk ,o 
,s;shï negßj, l%shdldÍ;ajh ms<sn|j fuu ixlaIsma;h ;=<ska bosßm;a flf¾' wod, lef;davhka" 
,dNodhs Li ̂ Ni 1/3 CO 1/3, Mn 1/3& O  ixl%uK f,day Ndú;d lrñka uQ,sl wOHhk wdh;kfhaos 2

ks¾udKh lrk ,os' LIB wefkdavh i|yd" uq,sl wOHhk wdh;kfhaos jeäoshqKq lrk ,o ,dNodhs 
iólrK l%uhla Ndú;fhka › ,xldfõ iajNdúl b,a,ï .%e*hsÜ msßmyÿ lrk ,os' idkaøKh yd 
WIaK;ajh b;d my< w.hla .kakd úg" i,a*hsâ ldnfkaÜ wmøjHhka bj;a lsÍu i|yd 
jeäoshqKq lrk ,o wï, laISrK l%ufõohkaf.a ld¾hlaIu;djh wkafõIKh lsÍug X - ray 
diffraction" Scanning" Electron Microscopy yd ldnka ixhq;s úYaf,aIKhka fhdod .eKqks' 
msßmyÿ lrk ,o .%e*hsÜ úiska wefkdav Ndú;hg m%udKj;a úoHq;a ikakdhl;djhla olajk nj 
meyeos,s úh' ,dNodhs f;;a - ridhksl .a,hslka khsfÜ%g l%ufõohka Ndú;d lrñka Li ̂ Ni 1$3" 
CO 1$3" Mn 1$3& O  lef;dav øjHhka ixiaf,aIKh lrk ,os' wod, øjH;=< .=Kdx. ksudkhkag 2

wkqj R m jHqyhkaf.a iqÿiq mßos ia;rKh jQ ksks;s mßudKsl m%d:ñl wxY=kaf.ka ks¾udKh jQ 3

w¾O iy f.da,dldr Wm uhsfl%dak m%udKfha oaú;Sl wxY=ka y÷kd.kakd ,os' Doctor blade 
l%ufõohka Ndú;d fldg ks¾udKsl øjH Odrd ixpl u;g /yeka.; lsÍfuka bf,lafg%davhla 
ks¾udKh lrk ,os' wk;=rej wd.ka mqrjk ,o glove box ;=<os" ødjK fkdjk úoHq;a 
úÉfPaohla ;=< mj;sk iújr fmd,sfm%dm,Ska úfNaolhka iuÕ" ,s;shï whk fldaI ;=<g 
bf,lafg%davhka iúlrk ,os' 128'8m Ahg- iy 98'8 m Ahg jk m%:u pl%Sh wdfrdamK yd úi¾ck 
Odß;djhka hgf;aos fldaI l%shdldÍ;ajh i;=gqodhl uÜgul mej;=Ks' pl% 10 lg miqj Odß;d 
úi¾ckh 94] yd C$5 wkqmd;h 3 yd 4'2V w;r mj;sk úgoS" l=f,daÑ; laIu;djh 76'6] l 
w.hla .kakd ,oS' 

› ,xld Wiia wOHdmk wud;HdxYh úiska l%shd;aul lrk ,o HETC jHdmD;sh ms<sn|j fuysoS 
isysm;a lsÍug leue;af;uq' 
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7'1'4'5 foaYSh wuqøjH Ndú;fhka cd;sl uQ,sl wOHhk wdh;kfhaos ksIamdokh lrk ,o ,dNodhs 
.Dyia: c, fmrkhka 

 fla' fyaIdka" ví'cS' chfialr" ã' w¨;amgneos" ta ùchisxy 
 ksks;s ;dlaIK yd øjH fN!;sl úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

j¾;udkh jk úg ›  ,xldj ;=< ^úfYaIfhka W;=re kef.kysr m%foaYfha& mdkSh c, iemhqu 
ms<sn|j úúO ÿIalr;d u;= ù we;' tu m%foaYh ;=<ska jd¾;d ù we;s y÷kd fkd.;a jl=.vq 
frda.hg m%Odku fya;=j ù we;af;a mdkSh c,fha wêl lÀk;ajh njg úYajdi flf¾' tneúka 
W;=reueo m<df;a c, k, moaO;s Tiafia c,h iemhSu fjkqjg .Dyia: c, fmrkhka Ndú;d 
lsÍfuka mdkSh c, mßfNdackh jvd;a iqrlaIs; l< yel' c,h msßisÿ lsÍug Ndú;d l< yels 
,dNodhs Lksc yd ta wdY%s; øjH /ila › ,xldfõ nyq,j mj;S' tn÷ Lksc øjHhkaf.a 
ld¾hlaIu;djh jvd;a by< kexùug kï rEm úoHd;aul úlrKhka fyda m%;sl¾uK l%ufõohka 
Tiafia wod, .=Kdx.hka by< kexúh hq;=h' ta Wfoid m¾fhaIK yd ixj¾Ok lghq;= ms<sn|j 
fuu jHdmD;sh ;=<ska wjOdkh fhduqlr we;' ta i|yd uQ,sl jYfhka msßmyÿj i|yd fhdod 
.ekSug f;dard.;a foaYSh Lksc yd ta wdY%s; øjHhka" kùk l%ufõohka Ndú;fhka jeäoshqKq 
lsÍug ,la lrk ,os' wk;=rej tu øjHhka Ndú;fhka .Dyia: Ndú;hg .; yels ,dNodhs c, 
fmrKhka ks¾udKh lrk ,os' l,ska isÿlr we;s wOHhkhkag wkqj m%:ufhka c, msßmyÿ lsÍug 
iu;a .=Kdx.hka iys;" lefhd,skhsÜ" fbkafgdkhsÜ" .dkÜ" lajdÜia ueá .fvd,a" oej wÕ=re" 
il%sh ldnka >k;aj weg w¿ jeks Lksc yd Lksc wdY%s; øjHhka msßmyÿ fldg c, fmrKhka 
i|yd Ndú;hg .eKqks' m<uqj tu msßmyÿ lr.;a øjHhka Wiia øjH ks¾udK l%ufõohka 
Ndú;fhka iújr iajNdjhla we;s kuqÿ Yla;su;a jHqy njg m;alrk ,os' ta i|yd WKaä lsÍu" 
ksrikh" ñY%Kh" ;dm m%;s l¾uKh jeks ks¾udK l%ufõohka fhdod .eKqks' tuÕska jvd;a 
M,odhs c, fmrK l%shdj,shla Wfoid u;=msg j¾.M,h by< kxjk ,os' ks¾udKh lrk ,o 
øjHhka Ndú;fhka ;ekQ ia;r u;ska" l,ska ñkqï lr.;a whk idkaøKhka iys; c, ksheoska .,d 
hdug i,iajk ,os' fmrd.;a ksheoSka mrudKql wjfYdaIK j¾Kdj,s úYaf,aIKhg ,la lsÍfuka 
tu øjHhka úiska olajk ld¾hlaIu;djhka ks¾Kh lrk ,os' jvd;a iqÿiq" ,dNodhs øjH 
Ndú;fhka c, fmrKfha ld¾h wkqrEmkhla ks¾udKh lsÍu wjidk jYfhka isÿ flreKs' 

7'1'4'6 kej; wdfrdamKh l< yels ,s;shï whk negß i|yd wdka;ßl f,day Tlaihsv 
lef;davhka jeä oshqKq lsÍu 

1 2 1 1 cS' wurùr " mS' iurisxy " ví'cs' chfialr " tï'ta'fla't,a' osidkdhl " ta' úchisxy 
1'  cd;sl uQ,sl wOHhk wdh;kh" uykqjr 

2' 
 øjH úoHd yd ksks;s ;dlaIK uOHia:dkh" Tiaf,da úYaj úoHd,h" fkda¾fõ

 kej; wdfrdamKh l< yels ,s;shï whk negß i|yd lef;dav øjHhka f,i Li ̂ Ni 1$3Mn 1$3" 
CO1$3& O  jeks NMC ixhq;ska nyq,j fhdod .efka' tfia jqj;a tn÷ lef;davhka ñ, wêl 2

fldafnda,aÜ wka;¾.; ù  ;sîu fya;=fjka bf,lafg%dksl Ndú;hka i|yd fhdod .ekSu  wju ù 
we;s w;r jdyk i|ydo Ndú;d flfrkafka wvqfjks' tneúka tnÿ NMC ixhq;s moaO;Ska i|yd 
ñ, wêl fldfnda,aÜ fjk;a ,dNodhs uQ, øjHhka iuÕ w¾O fyda mQ¾K m%;sia:dmkfhka wod, 
negß ld¾hlaIu;djh mj;ajd .ekSu ms<sn|j wkafõIKh lsÍu jeo.;ah' ta wkqj ,s;shï 
lef;davhkays Li ̂ Ni1$3" Mn1$3" CO ̂ 1$3 - x& Mx&O " M = Na" Mg" Ba" Al" Fe" Cu" Zn yd x w.h 2

0 - 0'33 jk mßos mj;ajd .ekSfuka wod, ixhq;Ska jeä  oshqKq lsÍu ms<sn|j fuu wOHhkh ;=<ska 
wjOdkh fhduqlr we;' WÑ; Wm uhsfl%dak yd ksks;s mßudKfha wxY= ksmoúh yels" Pechini 
yd .a,hsiska khsfÜ%g oyk l%ufõohla jeks ,dNodhs f;;a ridhk l%ufõohka isÿlrk ,os' øjH 
ksudkh i|yd X - ray diffractometru" Scanning Electron Microscopy yd ;dmNdrñ;sl 
l%ufõohka Ndú;d lrk ,os' D'C isõ taIK ;dlaIK l%ufõohka fhdod.ksñka r;afldg >k 
lr.;a len,s Ndú;d lr úoHq;a ikakdhl;djhg ñkqï lrk ,os' doctor  blade l%ufõohkag 
ñkqï má jd;a;= lsÍfuka Li ^Ni 1$3" Mn 1$3" CO 1$3 - x Mx&O  ixfhdacs; bf,lafg%davhka 2

ks¾udKh lsÍu isÿ flreKs' 1 M LiPF  úoHq;a úÉfPao iys; iïnkaê; yd m%;s bf,lafg%davhka 6
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f,i ,s;shï f,da m;a fhdod .ksñka CR 2032 fldaIhkays úoHq;a ridhksl .=Kdx.hka ñkqï 
flreKs' fjda,aàh;d mrdih 2'5 - 4'6V w;r fldaI wdfrdamKh yd úi¾ckh isÿlrk ,os' x = 0.11 
g by<ska mej;s" Ba yd Mg yer wfkla ixhq;ska iqÿiq ia:rhkaf.ka hq;=j R m jHqyfhka >k 3

ødjKhla f,i mej;s nj ;yjqre úh' ks¾udKs; l=vq jeks øjHhka" ksks;s mßudKs; m%d:ñl 
wxY=ka tlaj ;ekqk oaú;sl Wm uhsfl%dak wxY= jQ w;r w¾O >k f.da,dldr wdldrfhka mej;sKs' 
tfukau wod, ixhq;skaf.ka fndfydauhla tajdfha wdrïnl øjHj,g idfmalaIj by< úohq;a 
ikakdhkl;djhla olajk ,os' fldaI ms<sn|j isÿlrk ,o wOHhkhkag wkqj x = 0.04 jk mßos 

-1
fidaähï Na wdfoaYkh lrk ,o øjhhka úiska 175m Ahg  lajQ by< úi¾ck Odß;djhla olajk 
,os' tneúka fuu wOHhkh uÕska ,s;shï whk fldaI i|yd iqÿiq ,dNodhs ,s;shï ^LiNi 1$3" M 
1$3" CO ̂ 1$3 - x& Mx&O  lef;dav ødjKhka ms<sn|j wkdjrKh lrk ,os' 2

7'1'5 m%ldY ridhk úoHdj 

7'1'5'1 f;,a iy c,h fjka lr.ekSu i|yd c,h hg mj;sk u< fkdnefok jdfka j,ska ;;k 
,o ff;, wmdr.uH oe,la ks¾udKh lsÍu 

1 1  2 1 1' fla'hQ'î' .=K;s,l " 2" tka'tia' wfíiQßh " wd¾' ùriQßh " fca' nKavdr cd;sl uQ,sl 
2' wOHhk wdh;kh" uykqjr fmardfoKsh úYaj úoHd,h" fmardfoKsh' 

c,Sh moaO;s ;=< isÿjk ld¾ñl ¥IKh fya;=fjka c,h msßmyÿ lsÍu l< hq;= w;r tysoS c,h yd 
f;,a fjka lsÍu nrm;, wNsfhda.hlaj mj;S' tfia f;,a bj;a lsÍu i|yd c,h mDIaGhg háka 
Ndú;d l< yels øjH jk f,day Tlaihsv" yhsfv%dfc,a" ikakdhl nyq wjhúl" l,S, iaMál iy 
ksks;s ixhqla;hka jeä oshqKq lsÍu isÿ flfrñka mj;s' fuu ff;, wmdr.uH øjHhka uÕska f;,a 
úl¾IKh yd c,h wdl¾IKh lr.ekSu isÿlrk neúka c,h yd f;,a tlsfkl wdl¾IKh lr 
.ekSug yelsfõ' fuu wOHhkh hgf;a úlrKh lrk ,o ghsfÜkshï vfhdlaihsâ ksks;s wxY= yd 
yhsfv%dfc,a nyq wjhúlhka ia;r udrefjka udrejg f.dvkexùfuka c,h hg ;eìh yels ff;, 
wmdr.uH u< fkdnefok jdfka oe,la ks¾udKh lrk ,os' ;Ügq iys; ghsfÜkshï vfhdlaihsâ $ 
yhsfv%dfc,a wdf,ams; oef,ys f;;a jk m%udKh ks¾Kh lsÍu i|yd youngs iólrKfhka 
Wlyd.;a iam¾Y fldaKhka Ndú;d lrk ,os' tkhska fuu oe,a úiska c,fhaos 1500 g by< ff;, 
ia:;sl fldaKhlao" jd;fhaos" 00 - 50 w;r mj;sk my< ff;, ia:dksl fldaKhlao olajk ,oS' 
tfukau cmh ;=<oS fuu oe,a úiska f;,a i|yd b;d wvq wdika;s n,hla fmkakqï lrk ,oS' 
nyqiaMßl" ghsfÜkshï vfhdlaihsâ $ yhsfv%dfc,a ks;sks ixhqla;hka wdf,ams;hkaf.a m%n, 
l%shdldÍ;ajh fya;=fjka 95] lg;a jvd by< ff;, úfNaokhla ,nd.; yels úh' f;,a j,ska 
¥Is; ld¾ñl wm c,h mú;% lsÍu i|yd fN!;sl m%;sldrlhla ;=< Ndú;d l< yels l%ufõohla 
f,i fuu ghsfÜkshï vfhdlaihsâ  $ yhsfv%dfc,a wdf,ams; oe,a y÷kajd osh yel'
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7'1'5'2 f,â i,a*hsâ $ leâñhï i,a*hsâ mokï lr.;a i¾j j¾K ixfõos lafjdkagï fvdÜ 
iQ¾h fldaIhka 

 ta'ukacSjka" fca' nKavdr 
 m%ldY ridhk úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" uykqjr' 

 f,fyishka iqir l< yels Yla;s uÜgï mr;rfhka by< ;ekqï  ix.=Klhka" úYd, 
iajdh;a; oaúO%ej p,khka yd wvq ksIamdok úhou hk lreKq fya;=fjka lafjdkagï  fvdÜ  iQ¾h 
fldaIhkag m%fhdackj;a Yla;s Wmdx.hla f,i l%shd l< yels fuu lafjdkagï fvdÜ ixfõoS iQ¾h 
fldaIhka ;=<os" wf,day wjfYdaIK øjHhka f,i lafjdkagï fvdÜ l%shdlrhs' lafjdkagï fvdÜ 
ixfõoS iQ¾h fldaIhkays ffioaOdka;sl laIu;d w.hka j¾K ixfõoS iQ¾h fldaIhkag jvd by< 
w.hla .kS' flfia jqjo mgq wjfYdaIK mrdihka yd lafjdkagï  fvdÜ - úoHq;a úÉfPao w;=re 
uqyqK;a kej; ixfhdackh ksidfjka lafjdkagï w;=re uqyqK;la kej; ixfhdackh ksidfjka 
lafjdkagï fvdÜ iQ¾h fldaIhkaf.a M,odhs;djh j¾K ixfõos fldaIhkag jvd wvq uÜgul mj;s' 
fuu wOHhkh ;=<ska ghsfÜkshï  vfhdlaihsâ laIqø iújr m%ldY wefkdavh iuÕ wdOdrl 
lr.;a f,â  i,a*hsâ $ leâñhï i,a*hsâ fvdÜ Ndú;fhka f,â i,a*hsâ $ leâñhï i,a*hsâ 
lafjdkagï fvdÜ iQ¾h fldaIhla ks¾udKh lrk ,os' ta i|yd wkql%ñl whksl ia;r wjfYdaIK 
yd m%;s.dó  l%ufõohla Ndú;d l< w;r iudk ixfõol fhdod .ksñka ;ekqk iQ¾h fldaIhkag 
jvd jeä" 5'7] la jQ laIu;djhla fmd,s i,a*hsâ úoHq;a úÉfPaoH úiska ,ndfok laIu;djhla" 
fmd,s i,a*hsâ úoHq;a úÉfPaoH úiska ,ndfok ,os' 

7'1'5'3 - D mokï  lr.;a j¾K ixfõoS iQ¾h fldaIhka i|yd wd¾fødaIaKslj ixiaf,aIKh lrk 
,o ghsfÜkshï  vfhdlaihsâ ksks;s áhqí Ndú;h 

 fla'tï'tia'ã'î' l=,;=x." fca' nKavdr 
 cd;sl uQ,sl wOHhk wdh;kh" uykqjr'  

 id¾:l f,i Ndú;hg .; yels Yla;s m%;s,dNS Wmdx.hka jk j¾K ixfõoS iQ¾h fldaI 
ms<sn|j m¾fhaIK lafIa;%fha by< wjOdkhla fhduq ù we;' l%shdldß bf,lafg%dav hq.,kfhka 
fuu Wmx.hka ;ekS we;' j¾K ixfõos iQ¾h fldaI ;=< jeo.;au fldgi jkafka l%shdldÍ 
bf,lafg%davh jk w;r úksúo fmfkkk ikakdhl Wmia:rhla u; we;s w¾O ikakdhl ksks;s 
wxY= ia:rhlska th iEos we;' iQ¾hdf,dalfha oDYH úlsrK fldgila wjfYdaIKh l< yels j¾K 
wjfYdaIl vhs j¾.hlska fïjd ixfõokh lr we;s w;r" tuÕska vhs wKqj, ksoyia f,i neos 
we;s bf,lafg%davhka W;af;ackh flf¾' tu bf,lafg%davhka w¾O ikakdhlfha ikakhk l,dmhg 
ksl=;a flfrk w;r wk;=rej ikakdhl Wmia:rh yryd ndysr mßm:h fj; hefõ' bf,lafg%dav 
fol w;rg y÷kajd ÿka wKq Tlaisldrl m%jdykh yryd TlaislD; j¾Kl wKq kej; ckkh 
isÿflf¾' ksl=;a lrk ,o bf,lafg%dakj, kej; ixfhdackh ùfï .eg¿j bj;a lr.ekSu i|yd" 
ksks;s áhqí" ksks;s ;ka;=" ksks;s l+re jeks tal udksl ̂  1 - D& w¾O ikakdhl øjHhkaf.a Ndú;h 
ms<sn|j wkafõIKh lrk ,os' m%siaàka yd ghsfÜkshï laf,darhsâ j,ska m%;sl¾uKh lrk ,o 
ghsfÜkshï laf,darhsâ j,ska m%;sl¾uKh lrk ,o ghsfÜkshï vfhdlaihsâ ksks;s áhqí mg, 
fj;ska fuf;la ,nd.; yels jQ by<u laIu;dj w.hka ms<sfj,ska 6'72 yd 7'6 lajQ w.hla .eKqks' 
wmf.a wOHhkhka ;=<ska *a¨fjdrhsâ ud;%Kh lrk ,o ghsfÜkshd ksks;s áhqí ks¾udKh lsÍu yd 
miq m%;sl¾uKhlska f;drj j¾K ixfõos fldaI i|yd Ndú;h isÿ flreKs' wdf,dal ;Sj%;djh 

-2 -2100Wcm  ̂ 1.5 Am& úgoS 7'1] la jQ laIu;djhla 14'26 mAcm  lajQ flá mßm: Odrd >k;ajhla" 
734'6mV lajQ újD; mßm: fjda,aàh;djhla yd 68'2] lajq fill factor w.hla ,nd.; yels úh' 
ixfõokh i|yd 3mM JQ N719 vhs j¾.ho úoHq;a úÉfPao f,i 13 - $ I - mokï lr.;a 
Tlaisydrl hq.,hlao Ndú; lrk ,os' fuysos iQ¾h fldaIh i|yd 55] lajQ lafjdkagï 
laIu;djhla ksÍlaIKh lrk ,os' 
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7'1'6 ;dm úoHq;h 

7'1'6'1  ld¾ñl mßudKfha ,dNodhs øjHhkaf.a ;dm úoHq;a .=Kdx.hka 

 tka'ã' iqnisxy" fla'mS'ù'î' fldínElvqj 
 cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr' 

isfnla wdprKh fyj;a ;dm úoHq;a wdprKh Tiafia ;dm Yla;sh úoHq;h njg mßj¾;kh l< 
yels wdldrhka lshefõ' tlg iïnkaO lr mj;sk fo wdldrhl øjhhka ^ikakdhl fyda w¾O 
ikakdhl& w;r fjda,aàh;djhla mj;sk úgoS yd tu ikaê r;a ù mj;sk úgos fuu wdprKh 
yg.kS' fuys,d jvd;a M,odhs øjH jkafka w¾O ikakdhl jk kuq;a tajdfha wêl ñ, fya;=fjka ta 
fjkqjg ld¾ñl mßudKfha ,dNodhs øjH ms<sn| m¾fhaIK wjOdkh fhduq lsÍu jeo.;a fõ' 
øjHhkaf.a ;dm úoHq;a .=Kdx.hka yd fN!;sl mrdñ;Ska yd ks¾udKsl jHqyh wkqj tajd fjkiajk 
wdldrh ms<sn|j wOHhkh lsÍu" ,dNodhs øjH yd ld¾ñl mßudKfha f,day Ndú;fhka idok ,o 
TEG fudähq,hkaf.a m%;sodkh yd laIu;djh ms<sn| wOHhkh lsÍu fuu jHdmD;sfha oaú;aj 
m%Odk wruqKq fõ' hlv" ms;a;," we¨ñkshï" f,day ISÜ hk ld¾ñl mßudKfha øjH 3 la úúO 
ixhq;Skaf.ka Ndú;d lrñka idfmalaI m%;sodkhka yd laIu;djhka msßlaid n,k ,os' we¨ñkshï - 
hlv" ms;a;, - hlv yd we¨ñkshï ms;a;, hk ixhqla;hka iys; fudähq,hka Ndú;fhka 
mÍlaIK isÿlrk ,os' 100K olajd jQ úúO w.hkaf.a WIaK;aj fjki mj;ajd .kakd ,os' ms;a;, 
- hlv ixhqla;h úiska by<u fjda,aàh;d m%;sodkh yd by<u l=i,dxlh olajk ,os' wvqu 
w.hka we¨ñkshï - ms;a;, ixhqla;h úiska olajk ,os' flfia jqo  WIaK;aj fjki 60K jk úgoS 
we¨ñkshï - ms;a;, ixhqla;h úiska by<u Odrd m%;sodkh ,ndfok ,oS' 
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7'2' ridhksl yd cSj úoHdj 
7'2'1 ffi, cSj úoHdj 

7'2'1'1 Mycobacterium chelonac - Mycobacterium abscessus ^MCAG& ldKavh iy iqj l< fkdyels 
mqmaMqYSh wdidos;hkaf.a oelsh yels RIF yd NIF m%;sfrdaë Myco Mycobacterium tuberculosis (MTB) iy 

wdidokh ms<sn| isoaê wOHhkh 

1 1 1 2 à'mS' lS¾;sr;ak " ã'fla' ùrfialr " ã'tka' ud.kwdrÉÑ " tka't,a'ta' osidkdhl   
 1' ffi, cSj úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr" › ,xldj 

  WmfoaYl Yajik tallh yd ,h idhkh" osia;%sla uy frday," kqjrt<sh" › ,xldj 

uhsfldnelaàßhdjka i;= m%;scSjl i|yd úúOdldr .%dyH;djhka fukau m%pKav;d yelshdj mq¿,a 
mrdihl úysos mj;s' idïm%odhsl l%ufõohka i|yd jeä ld,hla .;jk neúka wdidok ks¾Kh lsÍu 
i|yd fõ.j;a yd ksjeros l%ufõohla f,i DNA m%.=Kkh uE;ld,Sj Ndú;djk jvd;a id¾:l l%uhla 
f,i yeoskaúh yel' iqjl< fkdyels mqmaMqYSh wdidokfhka fmf<k frda.sfhl=f.a frda.ldrl cSúhd 
y÷kd.ekSu fuu wOHhkfha wruqKq úh' j¾I 2014 cQks uios kqjrt<sg osia;%slalfha msßñ j;= lïlrefjl= 
je,sir ,h frday, fj; fhduq fldg ;snQ w;r Tyqf.a fÄg idïm,hla jeämqr m¾fhaIK i|yd uykqjr 
cd;sl uQ,sl wOHhk wdh;kh fj; ,ndfok ,os' tu fÄg idïm,hg 4]  NaOH m%;sldrh ,ndÿka w;r 
flakam%dmirKh uÕska idkaøKh lrk ,os' miqj th P - nitrobenzonic acid ^PNB& yd thiophen -2 - 
carbonylic acid hydrazide (TCH) wvx.= f,dfjkaiafghska fmkaika ^LJ& j.d udOHfha j.d lrk ,o w;r 
md,lhd jYfhka LJ udOH muKla we;s k<hla Ndú;d úh' miqj tajd ish,a, wdf,dalh iys; yd rys; 
;;a;aj hgf;aoS 280C yd 370C WIaK;ajysos ì%fmaIKh lrk ,os' j.d udOHfha j¾Okhla ksÍlaIKh 
ùfuka miq wï, Wiq,k nelaàßhd ^AFB& jkaf.a j¾Okh ;yjqre lr.ekSu i|yd wï, Wiq,k 
j¾Kldrl mÍlaIdj isÿlrk ,os' tu mÍlaIdjg Okd;aul kQ úix.;hka DNA ksiaidrKh i|yd 
fhduqflreK w;r tysos fhdod.;a iïu; l%ufõoh jkqfha úix.;hka DNA ksiaidrKh i|yd fhduq 
flreK w;r tysos fhdod.;a iïu; l%ufõoh jkqfha N - Cetyl - N, N, N - trimethyl ammonium bromide 
^CTAB& l%ufõohhs' idïm%odhsl fmd,suf¾ia odj m%;sl%shdj ̂ PCR& i|yd uQ,slhka hq., 2 la ̂ Pt8 / Pt9& yd 
INSI$INS2& fhdod .ekqk w;r tysos Mycobacteriam tuberculosis ixlS¾Kh ^MTC& mj;Soehs mÍlaId 
flreKs' SYBR Green wdY%s; nyqm: ;;ald, PCR ^RT - PCR& i|yd MTC" M. Chelonac - M abscessus 
ldKavh ^M CAG& yd AFB >kh i|yd úfYaIs; uQ,slhka fhdod .eKsk' whsfidksheisâ ^INH& yd 
ß*eïmsla ^RIF& i|yd T!IO ixfõos;d mÍlaIdj ^DST& isÿflreK w;r ta i|yd 1] ta.d¾ iudkqmd; 
l%ufõoh fhdodf.k THILL udOHh Ndú;d úh' wï, Wiq,k nelaàßhd ̂ AFB& jkag wh;ajk nelaàßhdo 
MCAG j,g wh;a yd áhqn¾lshqf,daisia  fkdjk uhsfldnelaàßhdjkao ^NTM& yd MTC j,g wh;ajk 
uhsfldnelaàßhdjkao RT - PCR uÕska ;yjqre lr.; yels úh' ;jo MTC ys meje;au idïm%odhsl PCR 

uÕskao ;yjqre úh' DST uÕska ksYaph jQfha MTC úix.;hka RIF yd INH hk T!IO folgu 
m%;sfrdaë;djla olajk njh' fuu wOHhkfha wjika ks.ukh jYfhka by; i|yka frda.shd nyq T!IO 
m%;sfrdaë ^MDR& MTC udos,sfhka yd MCAG j,g wh;a NTM udos,shla uÕska iy wdidos; ù we;s nj 
oelaúh yel' 

7'2'1'2  MURU - VNTR i,l=Kq lsÍfï l%ufõoh yd Spoligotyping l%ufõoh fuys ck.yk ldKav 
;=kl ñY%nlshqf,daisia i|yd jQ wKql jix.; wOHhkhla i|yd fhdod.ekSu 

 
1 1 2 3 4

 ã'fla' ùrfialr " ã'tka' ud.kwdrÉÑ " ã' ueof.or " tka' osidkdhl " ù f;jfkaiï  
1 ffi, cSj úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr" › ,xldj 

2
 iajik frda. m%;sldr tallh yd YslaIK frday," uykqjr" › ,xldj 

3 WmfoaYl iajik tallh yd ,h idhkh" osia;%sla uy frday," kqjrt<sh" › ,xldj 

udkj fi!LHh flfrys áhqnlshqf,daisia ksid we;sjk ;¾ckh f.da,Sh .eg¿jla njg m;aj we;s w;r ta 
fya;=fjka f.da,Sh jix.; ;;ajh ksÍlaIKh i|yd kuH m%fõYhka jeäoshqKq lsÍfï jeo.;alu by<h' 
fuu wOHhkfha wruqK jQfha spoligotyping l%ufõoh yd uhsfldnelaàßhd úisß ms<shqï tall -iïmdál 
ms<shqu ^MIRU - VNTR& i,l=Kq lsÍuhs' mycobacterium tuberculosis tal,s;hka ,laIK.; lsÍu yd 
ck.ykhla ;=< MTB udos,s iïfm%aIKh jk wdldrh wOHhkh lsÍuhs' uykqjr ,h idhkhg iyNd.s 
jk áhqnlshqf,daisia je<ÿKq frda.Skaf.a ̂ n = 22& yd áhqn¾lshqf,daisia je<ÿK j;= lïlrejkaf.ka ̂  n= 50& 
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,nd.;a fÄg ksheos 150 la fï i|yd fhdod.eksk' tajdhska ksiaidrKh lr.;a cdkuh DNA, spoligotyping 
yd MIRU - VNTR l%ufõo uÕska wOhhkhg fhdod.;a w;r w.aksos. wm%sldkq bkaosh ̂ EAI 55'7]& yd,ï 
20] îcsx ^8'6]& uOHu hqfrdamSh >kh ^6'5]& hqfrdamSh >kh ^5'2]& yd uOHu yd ueo fmros. wdishdkq 
^CAS - 0.6]& o we;=¿j úfYaIs; >k 19 la wOHhkh flßK' tf,iu MANU"
 EA13 - IND" EA 16 - BGDI yd M. Tuberculosis.S ts Wm jxYhka lsysmhlao y÷kd.kq ,eîh' MTB 
tal,s;hka w;=frka EAI Iyd wkqrEm jQ m%uqL;r ldKavh idudkH 25 ck.ykh 46] w;ro m%uqL udos,sh 
nj oelsh yelsúh' fmr y÷kajd oS we;s wdldrh wkqj th m%uqL wdosld,Sk bkaoshdkq m%fõKso¾Y 
jxYd,shlg wh;a m%Odk f.da,sSh jix.; udos,shls' idudkH ck.ykh ;=< muKla ̂  n = 12, 15,38]& îcsx 
udos,sh oel.; yelsúh'  MANU 1 yd MANU 2 udos,ska" MANU udos,ska iys; idudkH ck.ykh yd 
fmdl=re .; jQ /oúhka ;=< fjfiiska ̂ 36'36]& oelsh yels jQ w;r th úfYaIs; N+f.da,Sh m%foaYhla ;=< 
iïNdjH iïfm%aIK pl%hla yd in|;d uÕska isÿjk fndaùu ms<sn| idOlhla f,i oelaúh yelsh' j;= 
lïlrejka w;r m%uqL;u udos,sh jQfha yd,ï 3 ^34]& jQ w;r wOHhkhg iyNd.s lr.;a nkaOkd.dr 
/oúhka yd j;= lïlre ck.yk moaO;s w;r jix.; frda.uh jYfhka ióm in|;djhla we;s nj 
olakg ,enqKs' ck.ykhla ;=< MTB udos,sj, MIRU - VINTR rgdjka" Spoligotyping yd iïnkaOfhka 
mÍlaIdjg ,la lrñka › ,xldfõ isÿlrk ,o m<uq wOHhkh jkqfha fuhhs' spoligotyping yd iïnkaO m: 
15 MIRU - VNTR i,l=Kq lsÍu Ndú;h › ,xldj jeks uOHia: áhqn¾lshqf,daisia me;sÍula we;s rglg 
idOkSh l%uhls' 

7'2'1'3 › ,dxlSh úh<s l,dmfha <sx c,fhys oelsh yels ihfkdanelaàßhd yd ihfkdfgdlaiSk 
  tÉ'tï' ,shkf.a" ã'tka' ud.kwdrÉÑ 

 ffi, cSj úoHdj jHdmD;sh" cd;sl uq,sl wOHhk wdh;kh" uykqjr" › ,xldj 
 

ihfkdnelaàßhdjka hkq uhsfl%daisiaàka ^MCs&" is,skafv%diam¾fudamaiSka ^CYNS& yd fkdähq,dßkaia  
^NODs& jeks m%n, OQ,l ksmojk" c,c m%Ndixiaf,aYs úYd, úúO;ajhla ysñ m%d.a kHYaál ldKavfhys 
úúO RKd;aul fi!LH n,mEï /ila we;sùu fya;=fjka › ,xldfõ úh<s l,dmh ;=< jix.; ;;ajfhka 
me;sr mj;akd jQ y÷kd fkd.;a oreKq jl=.vq frda.h ̂ CKDu& yd c,h iuÕ ineÿKq wfkl=;a fi!LHhg 
wdndO" c, m%Nj j, ihfkdnelaàßhd j¾Okh flfrys jeä wjOdkhla fhduq lrjd we;' fuu 
wOHhkfhaos .srdÿrefldaÜfÜ m%foaYfha CKDU yd CKD frda.Ska Ndú;d lrk <sx j,ska ,nd.;a c, iïm, 
yd md,lh jYfhka › ,xldfõ wfkl=;a m%foaYj,ska ,nd.;a c, idïm, mÍlaId fldg we;' fulS c, 
idïm, ihfkdnelaàßhd yd Tjqka ksmojk OQ,l i|yd úYaf,aIKh flreKq w;r MC yd CYN ksmojk 
ihfkdanelaàßhdjka nyq;rhla idïm,j, rEm úoHd;aulj y÷kd.; yelsúh' CKDU frda.Ska Ndú;d 
lrk <sx c, idïm, 64 lska 10 la yereKfldg wfklajdys ihfkdanelaàhd j¾Okhla oelsh yelsúh' Tjqka 
w;ßka .K 13 la MC ksmojk úNj;djhlska hq;= jQ w;r Anabaena, Raphidicpsis ys lyngbya úfYaI cyn 
ksmojkakka úh' CKD frda.Ska Ndú;d lrk <sx j,ska ,nd.;a c, idïm, 11 lska MC ksmojk .K 7 la 
jd¾;d jQ w;r idïm, 2 l CYN ksmoùfï yelshdj we;s Anabaena yd Lyngbya úfYaI oelsh yels úh' 
.srd÷refldaÜfÜ m%foaYfha frda.Ska yd ieioSfïoS" ksfrda.s mqoa.,hka Ndú;d lrk <sx j,ska ,nd.;a c,fha 
ihfkdnelaàßhd úúO;ajfha wvqjla olakg ,enqKs' ksfrda.s mqoa.,hka isák m%foaYj,ska ,nd.;a <sx c, 
idïm, 25 ka tall lsis÷ ihfkdnelaàßhd j¾Okhla olakg fkd,enqKq w;r b;sß idïm, j,ska .K 7 la 
Mc ksmojkakkao" tla idïm,hl muKla CYN ksmojk Lyngbya úfYaIhlao úh' OQ,l ksmojkakka 
w;ßka CKDU frda.Ska Ndú;d lrk <sx c,fhka ,nd.;a Phormidium spp. wfkl=;a ck.yK 2 lg 
idfmalaIj fjfiiska ^P = 0'004& by< úh' ihfkdnelaàßhd yd OQ,l ksmoùfï yelshdj we;s 
ihfkdanelaàßhdjkaf.a meje;au" cdk úfYaIs; DNA úia;drK wKql úYaf,aIKh uÕska ;yjqre lrk 
,os' wKql úYaf,aIK uÕska CKDU frda.Ska Ndú;d lrk <sx c, idïm,j, CYN ksmojkakka yd NOD 
ksmojk Nodularia úfYAI meje;au fjfiiska by< ^P < 0.005& nj ;yjqre úh' tu ksid <sx c,fha MC, 
CYN yd NOD olakg ,eîu fuu wOHhkhg wkqj fi!LHuh wdndOhkag fya;= ldrl úNjhla nj 
ks.ukh l< yels úh' 
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7'2'1'4  › ,xldfõ úh<s l,dmfha olakg we;s oreKq jl=.vq frda.fha ffcj i,l=Kq y÷kd.ekSu i|yd 
cdk ksrEmk úYaf,aIKh 

1 a 1 2 2  3 ã'tka' ud.kwdrÉÑ " tia' ihka;=rk " t,a' .=Kr;ak " à' wfífialr " tia'iS' iQßhm;srK  
1
 ffi, cSj úoHd jHdmD;sh cd;sl uQ,sl wOhhk wdh;kh" uykqjr" › ,xldj 

2 jl=.vq idhkh" osia;%sla frday," .srd÷re fldaÜfÜ" › ,xldj 
3
 wKql csj úoHd yd ffcj ;dlaIK fomd¾;fïka;=j" úoHdmSGh" fmardfoKsh úYajúoHd,h" › ,xldj 

› ,xldfõ úh<s l,dmfha .eñ m%cdj w;r me;sr we;s oreKq jl=.vq frda.hg fya;= jYfhka úúO 
WmkHdhka mßl,amkh fkdg we;;a fuf;la lsisÿ fya;=jla ;yjqre fldgf.k fkdue;' frda.hg úfyaIs; 
jQ ffcj i,l=Kq y÷kd.ekSu" frda.hg fya;=ldrlh fidhd.ekSug muKla fkdj frda.hg iqúfyaIs jQ 
m%;sldr kshudj,shla jeäoshqKq lsÍu flfryso Wmldß fõ' fuu jHdmD;sfhaos oreKq jl=.vq frda.h 
je<÷Kq frda.Skaf.a T!IO mßjD;a;sh CCYP2D6, CYP2C19 oshjeähdj yD;ajdysks frda.dndO ^KLKI, 
IGFBPL, IGFBP3 Tlaisldrl wd;;sh QSTMI, GCLC, G6LC, G6PD yd jl=.vq ydksldrl FN1, K1M1 
hk lreKqj,g iïnkaO f;dard.;a cdk uKav,hl ksrEmKh wOhhkh fldg frda,g u|yd ffcj 
i,l=Kq f,i Tjqkaf.a úNj;djh wOHhkh flreKs' .srd÷refldaÜfÜ osia;%sla frdayf,a jl=.vq idhkhg 
meñfKk oreKq jl=.vq frda.h iys; frda.Skaf.ka reêr idïm, tl;= lr.kakd ,os' y÷kd fkd.;a 
oreKq jl=.vq frda.Ska oi fofklao" oreKq jl=.vq frda.h iuÕ oshjeähdj iy$fyda wOHk;sh iys; 
frda.Ska 04 lao ̂ CKD&" ksfrda.s mqoa.,hka ;sfofklao fuu wOHhkhg fhdod .eKsk' reêr idïm, j,ska 
RNA ksiaidrKh lr.;a c,ÉfPaokh taIKh Ndú;d fldg m%;Hdj¾; m%;sf,aLK m%udKd;aul PCR ̂ RT - 
qPCR& isÿfldg tu M,h m%;sosSma; Fold fjkia ùï .Kkh lsÍu  fv,agd fv,agd —CT˜ l%ufõoh Ndú;d 
úh' ixLHdkuh jYfhka ̂ *hsfn%dafklaàka 2'57 ; P < 0'05& yd K1M1 ̂ jl=.vq wdndO wkqj ; 0'37 ; P < 0.1& 
ysos oelsh yels jQ w;r GCLC ys w;alr ksrEmKh CKD yd CKDU hk frda. folgu fmdÿ lreKla úh' 
th fuu frda.Skaf.a Tlaisldrl wd;;s m%jK;djg WodyrKhla úh' FN1 yd K1M1 yd ixprK ffcj 
i,l=Kq úNjh y÷kd.ekqk w;r frda.fha jHdêfõoh jgyd.ekSu Wfoid K1M1 hdukh ms<sn| 
;jÿrg;a wOHhkh l< hq;=h' flfia fj;;a ixLHdkuh fjfiis wOHhkh ck rdYshla fhdodf.k fuu 
m%;sM, ;jÿrg;a ;yjqre lr,Su jeo.;a fõ'

fuu › ,xld cd;sl m¾fhaIK iNdj uÕska ,ndÿka m%;smdok ̂ fkd' 11 - 059& fhdodf.k isÿflßK' 
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7'2'2' fmdaIK ffcj ridhk jHdmD;sh
7'2'2'1 ilik ,o uqx msá wdka;¾.; m¾fhaIKd;aul wdydrfõ,a u`.ska m¾fhaIKd.dr óhkaf.a uia;= 

,smsv iy .a¨fldaia idkaøKhka flfrys we;sjk n,mEu ks¾Kh lsÍu'

2 2 3 a1 2fla' p;=rx. " î' iS' chj¾Ok " mS' m%kdkaÿ " wd¾' úYajkdok " iS' ch;s,l" fca' fla' úodkwdrÉÑ " 
1 1 2

wd¾' ,shkf.a ' cd;s, uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr" Y%S ,xldj i;a;aj úoHd 
3fomd¾;fïka;=j" fmardfoKsh úYajúoHd,h" Y%S ,xldj mY= ffjoH m¾fhaIK wdh;kh" .kafkdarej" 

fmardfoKsh" Y%S ,xldj

by, jia;= fldf,iagfrda,a w.hla mej;Su" yD;ajdyskS frda.dndOhka ^CVD& i|yd m%Odkju fya;= jk 
ldrlhka f,i y÷kdf.k we;' f,dj mqrd fnda fkdjk frda. i|yd fya;=jk jvd;au jeo.;a talSh ksñ;a; 
f,i yD;ajdyskS frda.dndOhka ye|skaúh yel' jia;=,smsv yd jia;= .a¨fldaia uÜgu wkql+,kh lsÍfï rks, 
fNda. jeo.;a ld¾hhla bgq lrkq ,nhs' fuu m¾fhaIkfha wruqK jQfha wuq iy ilik ,o uqx msá ̂ m%fNaoh 

- MI6& wka;¾.; by< fldf,iagfrda,a w.hla iys; wdydr fõ,la md,l wdydr fõ,g idfmaCIj óhka 
;=< we;s lrk cSjia: ukao uOqrla;s yd wju fldf,iagfrda,a n,mEu woHhkh lsÍuhs' i;s 7 la jhie;s 

msßñ úiagd^¾& óhka 20 la lKavdhï 5lg ^n = 5& wyUq f,i fjka lrk ,o w;r ad - libitum 

m¾fhaIKd;aul wdydr fõ, i;s 5 la mqrd ,nd fok ,oS' fuu wdydr fõ,a ilikq  ,enQfha ANI - 93G w¾O 
msßmyÿ lDka;lhkaf.a wdydr fõ, wkqj jk w;r 5] l fldf,iagfrda,a m%udKhla ndysrj tlafldg wê 

fldf,iagfrda,a wdydr fõ,la njg m;a flßK' fuysoS m%;sldrl f,i 5] fldf,iagfrda,a +30% wuq uqx îc 

^RDM&" 5] fldf,iagfrda,a+30% ;ïnk ,o uqx îc ^BMD&" 5] fldf,iagfrda,a +30% mqfrdays; uqx îc 

^SMD&" yd 5] fldf,iagfrda,a+10.15% flaiska l=vq ^CD& Ndú; flßK' óhkaf.ka reêr idïm, ,nd 
.ekSu m¾fhaIKh wdrïNfhaoS yd wjidkfhaoS isÿ flreK w;r ks¾Kh flreKq lreKq jQfha mQ¾K jia;= 

fldf,iagfrda,a ^TC&" wvq >k;aj ,sfmdafm%daàk ^LDL& fldf,iagfrda,a" jeä >k;aj ,sfmdafm%daàk 

fldf,iagfrda,a ^HDL&" g%hs.a,sirhsv" .aÆfldaia iy bkaishq,Ska idkaøKhkah' m¾fhaIKh wjidkfhaoS 
wNHka;r wjhj úYaf,aIKh i|yd óhka lem lrk ,o w;r tysoS wlaud iy WKavqlhkaf.a nr uekSu" 

jl=.vq fïo iQplh" WKavql PH w.h uekSu isÿ lrk ,oS' wkaOdYhsl øjHhkaf.a flda,sf*daï ixLHdj 

.Kkh lrk ,oS'  SMD yd BMD wdydr fõ,a ,ndfok ,o óhkaf.a jia;= LDL fldf,iagfrda,a idkaøKh CD 

wdydr fõ,a ,nd ÿka óhkag jvd fjfiiska my< ̂ P<0.05& w.hla úh' uqx weg wka;¾.; wdydr fõ,a j,g 

jvd CD wdydr fõ,a ,nd ÿka óhkaf.a flda,sf*daï ixLHdj fjfiiska ̂ P < 0.05& by< w.ha oelaùh' RMD 

yd BMD wdydr fõ,a ,nd ÿka óhkaf.a jia;= .a¨fldaia iy bkaishq,Ska idkaøKh CD wdydr fõ,a ,ndÿka 

óhkag jvd fjfiiska ̂ P< 0.05& my, w.hls' fuu m%;sM, wkqj ;ïnk ,o uqx îc wka;¾.; fõ, u`.ska 
jia;= ,smsv yd .a¨fldaia wkql+,kh lrk n fukau mqfrdays; uqx îc wka;¾.; wdydr fõ,a óhkaf.a jia;= 
,smsv muKla wkql+,kh lrk nj ;yjqre úh' 
uq, mohka (- fldf,iagfrda,a" ukao uOqrla;s n,mEu" wju fldf,iagfrda,a n,mEu" uqx îc" úiagd^¾& óhka

7'2'2'2 fn%dhs,¾ l=l=,kaf.a j¾Ok yelshdj yd udxY .=Kd;aul Ndjh flfrys fmdaIH w;sf¾lhla 
jYfhka úh,k ,o iamsre,skd ma,efgkaisia ys n,mEu'

2 1 2
mS' tï' fla' ta' tÉ' lS¾;sl=udr " wd¾' ,shkf.a " î' iS' chj¾Ok

1 2
cd;sl uQ,sl wOHdmk wdh;kh" yka;dk mdr" uykqjr" Y%S ,xldj i;a;aj úoHd fomd¾;fïka;=j" 

fmardfoKsh úYaj úoHd,h" Y%S ,xldj

 wfkl=;a i;a;aj ksIamdok iu. ieioSfïoS Y%S ,xldj ;=< fn%dhs,¾ l=l=<kaa Ndú;dfjka ksmojk 
ksIamdokhka flfrys j¾OkSh b,a¨ula olakg we;' flfia fj;;a fn%dhs,¾ l=l=<ka i|yd ksIamdok úhou 
ikaikaokd;aulj neÆl, Y%S ,xldj ;=< by< w.hla .kS' iamsre,skd ma,efgkaisia hkq fn%dhs,¾ 
l¾udka;fhaoS wdydr jYfhka fhdod.; yels by< fmdaIH w.hlska hq;= wvq úhoï wdydr m%Njhla jk 
w;h úh,k ,o iamsre,skd wdydr w;sf¾lhla jYfhka fn%dhs,¾ l=l=,kag ,nd oSfïoS j¾Okh yd udxY 
;;a;aj mrdñ;Ska flfrys jk n,mEu m%udKj;a mßos wOHhkh fldg fkdue;' ta fya;=fjka fuu 
wOHhkh isÿ lrk ,oafoa úh,k ,o iamsre,skd fmdaIH w;sf¾lhla jYfhka ,nd oSu ;=<ska fn%dhs,¾ 
l=l=,kaf.a j¾Ok yelshdj iy udxY ;;a;aj mrdú;Ska ms<sn| ks¾Kh lsÍu i|yd úh' osk 500 la jhie;s 
msßñ l=l=,a megjqka 60 la wyUq f,i f;dard m%;sldrl ldKav ;=klg fjka lrk ,o w;r fhdod.;a 
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m%;sldrjkqfha md,l ldKavh ̂ fj<| fmd, Ndú;djk fn%dhs,¾ wdydr&" 4] iamsre,skd iu`. fj<| fmd,ska 
,nd .; yels fn%dhs,¾ wdydr iy 8] iamsre,skd iu`. fj<| fmd,ska ,nd .; yels fn%dhs,¾ wdydrhs' iEu 
m%;sldr ldKavhlau tla m%;sj,s;hla i|yd l=l=<ka 5 fofkl= ne.ska jQ 4lska hqla; úh' l=l=<ka wdydr ,nd 
.;a m%udKh oskm;d uksk ,o w;r" tla tla i;a;ajhdf.a YÍr ialkaOh i;shlg jrla uek ne,sK' 
m¾fhaIKfha 35 jk oskfhaoS Tjqkaf.a reêr idïm, ,nd .kakd ,o w;r m¾fhaIK ;;a;aj úYaf,aIKjh 
i|yd i;a;ajhska lem lrk ,oS' uD; foayfha yd w;=Kqnyka j, nr uek .kakd ,o w;r Tjqkaf.a wdydr 
cS¾K moaO;sfha fldgia j, os. iy nr o uek .kakd ,oS' tla m%;sj,s;hlska tl ne.ska l=l=<ka 12 
fofkl=f.a fYaIdka;%l øjH ,nd .eKsk' udxY ;;a;aj mrdñ;Ska úYaf,aIkh lsÍu i|yd YS;lrK ;;a;aj 

o
hgf;a ^4 C& .nvd lrk ,o Qh fmaYS fhdod.kakd ,oS' iamsre,skd 4] yd 8] ne.ska ,nd ÿka lKavdhï 

folu fjfiiska (P<0.05) by< cSù ialkaOhka" nr jeä ùï" c,h r|jd .ekSfï Odß;dj" o< fm%dàk 

m%;sY;h" udxYj, ly j¾Kh fukau fjfiiska ^P<0.05&my< FCR w.hla md,l ldKavhg idfmaCIj 

oelsh yels úh' iamsre,skd 4] ,nd ÿka lKavdhu fjfiiska my< ̂ P<0.05& msiSï ydkshla yd mQ¾K jia;= 

fldf,iagfrda,a w.hla fmka jQ w;r fjfiiska by< ^P<0.05& fYaIdka;%l o< fm%daàk cS¾K yelshdjla 

md,lhg idfmaCIj oelaùh' iamsre,skd 8] la ,nd ÿka lKavdhu fjfiiska ^P<0.05& my< o< fïo 
m%;sY;hla" md,l udxY j,g idfmaCIj oelajQ w;r m¾fhaIKfha ks.ukh jYfhka iamsre,skd ^m%Odk 
jYfhka 4]& w;sf¾lh ,ndoSu u`.ska l=l=,kaf.a j¾Okh iy udxY ;;a;aj mrdñ;Ska flfrys ys;lr nj 
oelaúh yel'
uQ, mohka ( iamsre,skd ma,efgkaisia" fn%dhs,¾ l=l=,ka" j¾Ok yelshdjka" udxY ;;a;ajhka

7'2'2'3 g%hsfldiekakia l=l=fuÍkd ,ska ys jdhj fldgiaj, ffcj l%shdldÍ yd 
fmdaIKuh .=K ks¾Kh lsÍu'

2 1 1 2 1ù' tÉ' tia' kosYdks " ù' ßia,shd " iS' ch;s,l " tia' úu,isß " wd¾' ,shkf.a
1 2
cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr" Y%S ,xldj wdydr úoHd fomd¾;fïka;=j" 

fmardfoKsh úYaj úoHd,h" Y%S ,xldj

mf;da, ^Trichosanthes Cucumerina Linn& hkq ksj¾;k wdishdfõ oelsh yels T!Iëh Ydl j¾.hls' 
t<j¨jla jYfhka Ndú;d lsÍug wu;rj idïm%odhsl Y%S ,dxlSh T!IO moaO;s ;=< úúO frda.dndO 
;;a;ajhka /ilg m%;sldr ñY%K ksmoùu i|yd mf;da, nyq, jYfhka Ndú;d fõ' fuu wOHhkfhaoS 
g%hsfldiekakia l=l=fuÍkd ^´ - 2 m%fNaoh& ys jdhj fldgia" mQ¾K *sfkda,sld m%udKh" ma,djfkdhsâ 
m%udKh" m%;s Tlaisldrl iy uqla; LKav ksoyia lsÍfï l%shdj,sh" weuhsf,aia ksfYaOk yelshdj" Lksc yd 
cS¾K ;ka;= m%udKh hk lreKq i|yd ms<sfj,ska f*d,Ska isfhdle,agq l%ufõoh u`.ska we¨ñkshï laf,arhsâ 

j¾Kñ;sl w¾>kh" 2"2 - vhsmSkhs,a " 1 - mhsl%hs,a yhsv%ihs,a ̂ DPPH& uqla; LKav ksoyia lsÍfï Odß;djh 

fiùu i|yd jQ w¾>kh" 2"2 - weisfkdaìia ̂ 3-t;s,a-fnkafida;fhdafid,ska - 6- I,af*dksla wï,h& ̂ ABTS& 

w¾>kh" iy 3"5 vhskhsfg%d ie,sis,sla wï, ^DNSA& l%ufõoh" mrudKql wjfYdaIK j¾Kdj,SCI o;a; 
iy tkaihsóh .=re;ajñ;sl l%ufõoh hk l%ufõohka u`.ska wOHhkh lrk ,oS' ffcj l%shdldÍ .=Kdx. 
ks¾Kh lsÍu i|yd wêYs; úh,Su lrk ,o idïm, j, c,Sh ksiaidrlhka fhdod .eKsk' m%;sTlaisldrl 
yelshdj mQ¾K *sfkda,sld m%udKh yd ma,ejfkdhsâ m%udKh mqIam ksheoshkaf.a m;% kshdosj,g jvd 
fjfiiska by< w.hla fmkajQ w;r th ksheosj, tu w.h mqIam ksheosj,g muKla fojeks úh' mQ¾K 

*sfkda,sld yd ma,ejfkdhsâ m%udKh ABTS ffcjd¾hkh u`.ska uek.;a m%;sTlaisldrl yelshdj iu`. 
2 2iyiïnkaO l< úgoS ^P<0.05& ,enqKq w.hka ms<sfj,ska ^r  = 0.985& yd ^r  = 0.971& úh' ;jo mQ¾K 

*sfkda,sl m%udKh yd mQ¾K ma,ejfkdhsâ m%udKh DPPH ffcjd¾ikh u`.ska uek.;a m%;sTlaisldrl 
2 2

yelshdj iu`. iyiïnkaO lsÍfïoS ̂ P>0.05& ,enqKq w.hka ms<sfj,ska ̂ r  = 0.985& yd ̂ r  = 0.971& úh' T. 

Cucumerina ys jdhj fldgia OC - weuhsf,aia ksfYaOl yelshdjla fmkakqï fkdl< w;r fjfiiska by< 

^P<0.05& ødjH yd wmøjH cS¾K flos;s m%udKhla m;% yd mqIam j,g idfmaCIj M, j, olakg ,eìK' 

tf,iu uq,a nr u; mokïj fjfiiska by< ^P<0.05& Ca, Mg, K, Fe yd Zn m%udKhla" mqIam yd M, j,g 

idfmaCIj m;%j, olakg ,eìK' fuu wOHhkfhaoS T. Cucumerina ys m;% u`.ska by< ffcj l%shdldÍ yd 
Ydluh ridhksl úNj;djhla fukau fmdaIKSh .=Kdx.hka o wfkl=;a jdhj fldgia j,g idfmaCIj 
olajk nj  meyeos,s jQ w;r by<u cS¾K ;ka;= m%udKh M,hkays olakg ,eìK' by< fmdaIK jákdlula 

yd úúO ffcj l%shdldÍ .=Khka iys; úYajdiodhS úi÷ula f,i Trichosanthes  Cucumerina y÷kajd osh 
yels nj ks.ukh l< yels úh'

uQ, mohka (- Trichosanthes  Cucumerina Linn; m%;sTlaisldrl yelshdj" yd weuhsf,aia ksfYaOk 
yelshdj" csfkda,sl m%udKh" ma,ejfkdhsâ m%udKh" cS¾K ;ka;=
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7'2'2'4 Oryza Sativa ^ù& Eleusinecoracana ^l=rlalka& ys fmaIK ix>glhka yd fi!LH iïnkaO 
lD;Huh .=Kdx.hka ms<sn| ixikaokd;aul wOHhkh'

1 2 2 1 2
t,a' tÉ' tï' mS' wd¾' ,xildr " ù' ßia,shd " iS' ch;s,l " î' iS' chj¾Ok " wd¾' ,shkf.a " 

1 fca' fla' úodkwdrÉÑ
1 2i;a;aj úoHd fomd¾;fïka;=j" lDIsl¾u mSGh" fmardfoKsh úYajúoHd,h" Y%S ,xldj cd;sl uQ,sl wOHhk 

wdh;kh" yka;dk mdr" uykqjr" Y%S ,xldj

lD;Huh wdydrhla jYfhka wkd.;fha Ndú;h ffO¾hu;a lsÍu Wfoid ù j,g idfmaCIj l=rlalka ̂ FM& 
j, Ñls;aiduh .=Kdx. ks¾Kh lsÍu i|yd fuu wOHhkh isÿ lrk ,oS' fuysoS m¾fhaIKd.dr ;;a;aj 

hgf;a BG 300 yd ndiau;S hk iy,a m%fío fol rdjkd yd ´IO l=rlalka m%fNao fol iu. ikaikaokh 
flreKq w;r fmdaIK ix>gl" m%;sTlaisldrl yelshdj" weuhsf,aia ksfYaOk yelshdj iy meiùfï 
yelshdj ta i|yd ks¾Kh lrk ,oS' m¾fhaIK m%;sM, j,g wkqj rdjkd iy ́ IO foj¾.fhau ødjH iy 

wødjH cS¾K ;ka;= ̂ DF& m%udKh ndiau;S yd BG - 300 hk iy,a foj¾.hgu jvd by< ̂ P< 0.05& w.hla 

fmkaùh' ;jo ´IO m%fNaofha ødjH iy wødjH cS¾K ;ka;= ^DF& m%udKh ^ms<sfj,ska 0'44 + 0.04% yd 

11.62 + 0.35%& rdjKd m%fNaohg jvd ^ms<sfj,ska 0'38 + 0.02% yd 10.67 + 0.19%& by< ^P< 0.05& úh' 

rdjKd m%fNaofha mQ¾K ma,ejfkdhsâ m%udKh ̂ TFC& ndiau;S yd BG - 300 m%fNaohkaf.a w.h yd iudk jQ 

w;r ´IO m%fNaoh by< TDC w.h ^ms<sfj,ska 1'05 + 0.08 leglSka mg/g iu;=,Hh jk mßos& oelaùh' 

l=rlalka m%fNao foflysu mQ¾K *sfkda,sl m%udKh ̂ TPM& iy,a m%fNao folg jvd ̂ P< 0.05& w.hla .eksk' 

;jo ́ IO m%fNaofha TPC w.h rdjKd m%fNaohg jvd ̂ P<0.05& jeä w.hla úh' ̂ ms<sfj,ska 8'08 + 0.17 yd 

6.40 + 0.09 .e,sla weisâ mg/g iu;=,H jk mßos& l=rlalka m%fNao folgu by< ̂ P<0.05& 2,2 Fiphenyl - 1 - 

Picrythydrazyl (DPPH) ksoyia lsÍfï yelshdjla iy,a m%fNao folg idfmaCIj fmkakqï flßK' ta yd 

iudkju 2,2 - azino-bis-3-ethylbenzothi azoline-6-sulphonic acid (ABTS) ksoyia lsÍfï yelshdj 

l=rlalka m%fNao 2ysu ndiau;s yd BG-300 g jvd ̂ P<0.05& jeä w.hla oelaùh' rdjKd m%fNaohg jvd ́ IO 

m%fNaofha ABTS ksoyia lsÍfï yelshdj by< ^P<0.05& w.hla úh' ;jo rdjKd yd ´IO foj¾.fhau 

weuhsf,aia ksfYaOk yelshdj ndiau;S yd BG 300 iy,a m%fío j,g jvd ^P<0.05& jeä úh' flfia fj;;a 

l=rlalka m%fNao foflys IC50 w.hka" fojk j¾.fha oshjeähdj i|yd Ndú;d jk T!IOhla jk 

weldfndaia j,g jvd by< ^P<0.05& w.hla oelaùh' CIqø cSù meiùfï l%shdj,sh wOHhkh i|yd isÿ 
oflreKq 39 C ysoS wkqj¾;kh fkdjQ wdka;%sl CIqø cSùka ìfc!IKhg ,la lsÍfï ld, mrdih ;=<oS rdjKd 

yd ´IO m%fNao folu iy,a m%fNao folg jvd yhsv%cka yd ldnkavfhdlaihsâ m%udKhla ksmojk nj 
m%Óm, wkqj meyeos,s úh' fï wkqj n,k l, by, m%;sM, wkqj l=rlalka m%fNao folu úfYaIfhkau ́ IO 

m%fNaoh i;=j ndiau;S BG 300 iy,a m%fNao folg idfmaCIj jvd;a m%fhdackj;a fmdaIKh yd fi!LH 
iïnkaO wdrCidldÍ .=Kdx. m¾fhaIdkd.dr ;;a;aj hgf;a oelsh yels nj ;yjqre úh'

uQ, mohka (- Eleusinecoracana, Oryza sativa, lD;Huh .=Kdx." fmdaIK ix>gl" m¾fhaIKd.dr 
;;a;aj
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7'2'3 lD;Huh wdydr ksIamdok jeäoshqKq lsÍu 

7'2'3'1 fmdÿ mßfNdackhg .efkk wdydr iqÿ Ydl j¾. oy wgla tajdfha m%;sTlaisldrl yd msIaG 
yhsfv%df,aia ksfYaOl l%shdj,sh u; mokïj lD;Huh wdydrhla jYfhka Ndú;d lsÍfï yelshdj ks¾Kh 
 tka'tka' chj¾Ok" tï'whs'jgjk" ù' jhs' jhsiqkaor cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" 

uykqjr" › ,xldj 

fmdÿ mßfNdackhg .efkk wdydrhg iqÿiq Ydl j¾. 18 la mdjÜgd" l+r ;ïm,d" uql=Kqjekak" lgq 
wfkdaod" fldia" yd;djdßh" f.dgqfld<" fldajlald" f;nq" Wÿmsh,sh" uianeoao" lkal=ka" ksosl=ïnd" lrú," 
fmar" l;=re uqrex.d" l¨lïfõßh" lsß wÕ=k& Tlaiscka LKavl wjfYdaIK Odß;dj u; mokïj tajdfha 
m%;sTlaisldrl úNjh" 2" 2" - dipheny $ - 1 picrylhydrazy/ ̂ DPPH& LKavl ksoyia lsÍfï l%shdj,sh" mQ¾K 
msfkda,s; m%udKh yd úgñka C m%udKh Wfoid ksÍlaIKh lrk ,os' we,a*d weuhsf,aia yd we,a*d .a¨fldia 
fâia tkaihsu l%shdldÍ;ajhg tfrysu Ydl ksiaidrKhkaf.a ksfYaOk yelshdj yd by; tkaihsu 2 lg 
ksrdjrKh jQ msIaG j¾. y;l ì| oeófï l%shdj,sho fuysos wOHhkh lrk ,os' ORAC yd DPPH LKavl 
ksoyia lsÍï EC50 w.hka ms<sfj,ska fg%df,laia 298 - 1984 w;r wuqnr .%Eï tllg iudkj yd 91 - 533 
ñ,s.%Eï" lsf,da.%Euhlg ̂ wuqnr& jYfhka úh' mQ¾K msfkda,sl w.h yd úgñka iS m%udKh ms<sfj,ska 32 - 
125 ñ,s.%Eï .e,sla weisâ wvq nr .%Euhlg iudkj iy 96 - 285 uhsfl%d.%Eï" wuqnr .%Eï tllg jYfhka 
úh' msIaG yhsfv%df,aia ksfYaOl l%shdj,sh ksÍlaIKfhaos msIaG yhsfv%df,aiaj,g tfrysj by<u ksfYaOl 
yelshdj jd¾;djQfha fldajlald" yd;djdßh" f;nq" l+r;ïm,d yd lgq wfkdaod hk fuu Ydlhka fõ'flfia 
fj;;a ixLHdkuh úYaf,aIK uÕska wkdjrKh jQ mßos ish¿ ksiaidrKhkaf.a" we,a*d weuhsf,aia yd 
we,a.d - .a¨fldhsfiia j,g oelajQ ksfYaOl l%shdj,sfha idfmalaI iïu; wm.ukh 20] g jvd wvq w.hla 
,efnk neúka msIaG m%Njfha úúO;ajh lsisÿ ksiaidrKh ksfYaOl l%shdj,sh flfrys n,mEula fkdue;s 
nj ie,lsh yel' fuu wOHhkfhaos Ndú;d flreKq mrdñ;ska frda. iqúfYaIs fkdjk uq;a" m%;sTlaisldrl 
yd msIaG yhsfv%df,aia ksfYaOl úNjh jeks .=Kdx. j, m%udKslrKh" ROS yd ine÷Kq frda. i|yd  fuu 
Ydl Ndú;h ms<sn| kshdukhla f,i Ndú;d l< yel'

7'2'3'2 kd,ia: cS¾K ksrEmKhla uÕska wdydrhg .kakd Ydlj¾. oyhl mQ¾K m%;sTlaisldrl 

Odß;dj fmd,smsfkda,a m%udKh yd msIaG yhsfv%df,aia ksfYaOk l%shdj,sh úYaf,aIKh lsÍu' 

 tka'tka' chj¾Ok" tï'whs' jgjk" ù'jhsiqkaor 

 cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr" › ,xldj 

fmd,s msfkda,a Ndú;hg .ekSu uÕska" oshjeähdj yd ta yd ine|s ixl+,;d we;sùu wvq lsÍu" ms<sld yd 

yD;ajdysks frda. we;sùfï wjodku wvqlsÍu jeks hym;a fi!LH ;;ajhka mj;ajd .ekSfï,d jeo.;a 

lreKq rdYshlg fya;=fõ' oekg úYajdi flfrk mßos fuu iu¾;h ,eîug fya;= jkqfha m%;sTlaisldrl 

flfrys iuqÉÑ; ffcùh ksrdjrKhhs' tuÕska by; frda.j, jHdêfõoh yd ine÷Kq LKavl Tlaiscka 

^ROS& yd m%;sl%shdYs,s khsg%cka ^RNS& úfYaI .=Kkh ùu uev meje;aùula isÿfõ' flfia fj;;a frda. 

wjodku úlsrKh lrk talSh wdydr ix>glhka ys N+ñldj úYaf,aIKfhaos we;s yd m%Odku ndOlhla 

jkqfha tlsS ix>glj, ffcj WmfhdacH;dj yd ffcj m%fõy;dj flfrys n,mdk lreKq ms<sn| ksis 

f;dr;=re ysÕùuhs' kd,ia: cS¾Khg fmr yd miq mQ¾K m%;sYlaisldrl Odß;dj ̂ TAC& uek .ekSu uÕska 

wdydr øjH ^úfYaIfhka Ydl m%Njhlska ,nd.kakd ,o& Tjqkaf.a Ñls;aiduh yelshdjka u; l%u úkHdi 

.; lsÍfï l%ufõohka y÷kd.; yel' ta ksid fuu m¾fhaIKfha wruqK jQfha nyq,j Ndú;d jk wdydrhg 

.kakd Ydl j¾. 10 l ̂ nqnq¿" fn,su,a" fn,s uqf,ys fmd;a;" fmd,am,d" kSruq,a,sh" rKjrd" bruqiq" nd¾,s" 

fk,a,s yd rils|& c,Sh ksiaidrKhkaf.a fmd,s mSfkda,a wka;¾.;h" TAC yd msIaG yhsfv%df,aia ksfYaOl 

yelshdj m%udKslrKh lsÍu yd kd,ia: ksrEmKfha wdudYhsl  yd .%yKs cS¾K wjêj,ska miq fulS 

mrdñ;skays ia:dhs;djh ks¾Kh lsÍuhs' TAC ks¾Kh lsÍu i|yd ORAC w¾ikh" f*ßla TlaisyrK" 

m%;sTlaisldrl n,h ^FRAP& yd DPPH yd 2,2 - azinobis - ^3 - ethylbenzothiazdine - 6 0 sulfonic acid& 
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^ABTS + LKavl ksoyia lsÍï w¾>k fhdod.kakd ,os' f;dard.;a ish¿ Ydlj, msysgd we;s njg ñka fmr 

y÷kd.;a fmd,smsfkda, ix>gl 5 l pß;dhkh yd m%udKslrKh isÿlrk ,os' lsis÷ Ydl ksiaidrKhla 

cS¾Kfhka miq fmd,smsfkda, m%udKfha fyda ORAC yd FRAP w.hkays wvqùula fmkakqï fkdlrk ,os' 

m%udKslrKh lrk ,o msfkda,sl ix>gl lsisjla lsis÷ cS¾K wjêhlos ydhkh ùula fmkakqï fkdl< 

w;r th Ñls;aiduh .=Kdx. w;ska r;al< ys;lr ksÍlaIKhla f,i ie,lsh yelsh' iuia:hla jYfhka 

.;al< ish¿ ksiaidrlhkaf.a cS¾K l%shdj,sh w;r;=r úYaf,aIKh lrk ,o mrdñ;ska idfmalaIj ia:dhs 

nj lsj yel' 

7'2'3'3 meiùfï l%shdj,sh w;r;=r fldïnqjd f;a j¾. myl uqla; LKav yelshdj yd msIaG 

yhsfv%df,aia ksfYaOk l%shdj,sh ks¾Kh lsÍu' 

1 1 2 2 2 jhs'tÉ',S " is' pQx " tï'whs' jgjk " tka'tka' chj¾Ok " ù' jhs' iqkaor  
 1  jHjydßl úoHd ms<sn| f;udfika mdi," f;udfika fmd,sfglaksla" isx.mamQrej 

2
  cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr 

T!Iëh f;a j¾.j, Ñls;ail .=Kh ie,lSfïos" fndfyda wOhhkhka yd m¾fhaIKhkaf.a wruqK ù 

we;af;a fuu m%;sTlaisldrl úNjh" iajNdúl fyda lD;su l%ufõohla uÕska jeäoshqKq l< yelsfõo 

hkakhs' fulS ldrKdfõ úoHd;aul moku ks¾Kh lsÍu Wfoid moku f,i fldïnqjd kñka yeoskafjk 

>kh fhdodf.k we;' Ök l¿ f;a" Éf,dka.a f;a" yß; f;a" › ,xld l¿ f;a yd rEhsfndia f;a fhdodf.k 

ksmojk ,o fldïnqjd mdkhka ys m%;sTlaisldrl yd msIaG yhsfv%df,aia ksfYaO l%shdldÍ;ajhka fuysos 

ksÍlaIKh flreKs' f;a" os,sr uhsis,sid u; jevqKq nelaàßhd udos,sh fuu wOHhkhg fhdod.ekqk w;r 

úYaf,aIKh fldg ;yjqre lr.;a mßos th Acetobactter acet ^MTCC 2745& f,i y÷kd .eksk' tf,iu 

tajd hSiaÜ ix>glhka zygosaccharomyces bailii ̂ MTCC 8177& yd Brettanomyces claussenii ̂ MTCC7801& 

f,i y÷kd .eKsk' osk 7 l meiùfï l%shdj,shlska miq uqla; LKav ksoyia lsÍu yd we,a.d weuhsf,aia yd 

we,a*d .a¨fldisfâia ksfYaI l%shdj,s w¾>khka isÿlrk ,os' ish¿ fldïnqjd f;a j, PH yd wkqudmk 

wdï,sl;dj ^TA& uek ne¨K w;r tysos úYaf,aIs; ld, mrdih ;=< PH w.h wvqùula yd TA w.h 

jeäùula fmkakqï flßK' ish¿ f;a j¾.j, wkqudmk wdï,sl;dj ieioSfïos úYaf,aIKfha lsisÿ 

wjia:djl TA w.hka w;r ixLHdk jYfhka fjfiis fjkila ^P < 0.05& olakg fkd,eìK' meiùfï 

l%shdj,sfha jeäùulao jd¾;d úh' fldïnq f;a j¾. 5 ysu we,a*d weuhsf,aia ksfYaOk yelshdj" we,a*d 

.a¨fldisfâia ksfYaOk yelshdjg jvd jeä jQ w;r th msIaG ì| oeófï l%shdj,sfha jeo.;a wx.hla f,i 

ie,lsh yel' by; ish¿ f;a j¾.j, fldïnqjd mdkhka f,i iM,;ajh ksÍlaIKh lsÍu m<uqj;djg 

isÿflrefKa fuu wOhhkfhka jk w;r f;a j¾. my w;ßka › ,xld l¿ f;a iy rEhsfndaia f;a ish¿ 

wx.hkaf.ka by<g úNj;dj fmkakqï flreKs' ys;lr Ñls;aik mdkhka f,i tjqkaf.a úNj;dj ;yjqre 

lr.ksñks' 
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7'2'3'4 fldïnqjd —f;a os,Srh˜ fhdod .ksñka wdydrhg fhdod .efkk Ydl j¾. oyhl 

m%;sTlaisldrl yelshdj" fmd,s msfkda,a m%udKh yd msIaG yhsfv%df,aia ksfYaOk l%shdj,sh jeä oshqKq 

lsÍu 

 
1 1 2 2 2

 jhs'tÉ' ,sS " isx'pqx " tï'hs' jgjk " tka'tka' chj¾Ok " ù' jhs' jhsiqkaor  
1 2  jHjydßl úoHd ms<sn| f;udfila mdi," f;udfila fmd,sfglaksla" isx.mamQrej cd;sl uQ,sl 

wOHhk wdh;kh" yka;dk mdr" uykqjr" › ,xldj 

T!Iëh f;a mdkhka jYfhka f,dj mqrd nyq,j Ndú;hg .efkk f;dard.;a Ydl oyhla ̂ ndnq¿" fn,su,a" 

fn,s uqf,ys fmd;a;" fmd,am,d" kSruq,a,sh" rKjrd" bruqiq" nd¾,s" fk,a,s iy rils|& fldïnqjd —f;a 

os,srh˜ tlafldg osk 7 la muK meiùug ;eîfuka miq tajdfha m%;sTlaisldrl yelshdj" fmd,s*sfkda,a 

m%udKh yd msIaG yhsfv%df,aia ksfYaOl l%shdj,sh ksÍlaIKh lrk ,os' wkqudmk wdï,sl;dj ^TA& PH 

w.hg wu;rj meiùug ,lafkdjQ m%;smQ¾Khkag idfmalaIj m%;sTlaisldrl úNjh jeäoshqKq lsÍu yd 

*sfkda,sl ix>gl m%udKh fjkia lsÍu ms<sn| fuu wOHhkfhaos ksÍlaIKh flreKs' meiùug fmrd;=j 

ish¿ f;a j¾.j,g 6 - 8 w;r jQ wdrïNl PH w.hla jd¾;d jQ w;r i;ajk oskh wjidkfhaos ish¿ f;aj, 

PH w.h 4'0 yd 6'0 w;r úh ish¿ f;a j¾.j, wdrïnh TA w.h 0'1 - 0'5lml w;r w.hka .kakd ,os' 

flfia fj;;a i;ajk oskfhaos tu w.hka 2'5 - 50glml w;r úh' th ish¿ f;a j¾.j, ixLHd;aulj 

fjfiis jeäùula úh' ^P < 0.05& ORAC w¾>k m%;sM,j,g wkql+," fn,s yereKq fldg wfkl=;a lsis÷ 

fldïnqjd mdkhka meiùfï l%shdj,sfha m<uq oskfhaos fyda i;ajk oskfhaos ORAC w.hka ixLHd;aul 

fjfiis jeäùula oelajQfha ke;' msIaG yhsfv%daf,aia .ek ie,lSfïos" meiùug ,lafkdjQ f;a idïm,j, 

we,a*d  .a¨fldisfâia ksfYaOl yelshdjg jvd meiùfï l%shdj,shg ,la jQ idïm,j, we,a*d weuhsf,aia 

ksfYaOl yelshdj jeä oshqKq ù we;s nj oelsh yelsúh' iuia;hla jYfhka .;al< fuu wOHhkfhaos f;a 

os,Srh tla lrk ,o wdydrhg .kakd Ydl ksiaidrK oyhl m%;sTlaisldrl yd msIaG yhsfv%df,aia úNjh 

jeäoshqKqùï ms<sn| y÷kd.ekSug yelsúh'
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7'2'4' CIqø cSù jd;dCIKh

7'2'4'1' iafg%dafnß i|yd ffcjmg, ffcj fmdfydr jeäoshqKq lsÍu'

13 4 1 2 5whs' ã' iskay,f.a " cS' fifkúr;ak " tÉ' tï' tia' mS' uvj, " tï' kq.,shoao
1 2CIqø cSù jd;dCIK úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" uykqjr" Y%S ,xldj Ydl úoHd 

3 
fomd¾;fïka;=j" úoHd mSGh" fmardfoKsh úYaj úoHd,h" fmardfoKsh" Y%S ,xldj úoHd yd ;dCIK 

4 
fomd¾;fïka;=j" úoHd yd ;dCIK mSGh" W!j fj,a,iai úYaj úoHd,h" nÿ,a," Y%S ,xldj úoHd mYapd;a 

5
Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h" fmardfoKsh" Y%S ,xldj lDIsld¾ñl m¾fhaIK uOHia:dkh" 

iS;dt<sh" kqjrt<sh" Y%S ,xldj

iafg%dafnß j.dj i|yd ffcjmg,uh ffcj fmdfydrla ksmojd jeä oshqKq lsÍu fuu jHdmD;sfha wruqK 
úh' fuysoS m%:ufhka j.d lrk ,o iy bfí jefvk ̂ j,a o¾Yh& iafg%dafnß Ydlhkays uq,f.da, CIqø cSùka 
u`.ska iafg%dafnß ^Var. Chandler& Ydlfha j¾Okhg we;s jk n,mEu mÍCId lsÍu i|yd yß;d.dr 

mÍCIdjla isÿ flßK' j.d lrk ,o iafg%dafnß uq,f.da,h ;=<ska ,nd.;a nelaàßhd úfYaI 4 la ̂ B  – B & iy 1 4

os,Sr o¾Y 3 la ̂ F  ‐ F & fukau j,a o¾Yfha uQ,f.da,fhka tal frdamKh lr.;a nelaàrshd úfYaI 2 la ̂ B  iy 1 3 5

B & by; mÍCIKh i|yd fhdod .eKsk' fuysoS ks¾foaYs; ridhksl fmdfydr m%udKh fhduq m%;sldrh 6

f,io md,l mÍCIdj CIø cSùka iy ridhksl fmdfydr hk folu fkdfhdod mj;ajd .kakd ,oS' by; 

CIqø cSù o¾Y j, PH w.h" j¾Okh iy kshsg%cfkaia tkaihsu l%shdldÍ;ajh uek ne,sKs' tysoS ish¨ o¾Y 

wdï,sl PH w.hla .kakd ,o w;r B  nelaàrshdj muKla khsg%cfkaia tkaihsu l%shdldÍ;ajh oelaùh' B " 2 1

B " B  iy F  o¾Y u`.ska iafg%dafnß Ydlfha iy m%frday j, iïmQ¾K ffcj ialkaOh fjfiiskau ̂ P<0.05& 2 4 2

jeäfldg ;snQ w;r B  iy B  u`.ska fjfiiska ̂ P > 0.05& by, w.hla njg m;afldg ;sìK' iafg%dafnß j, 2 4

uQ,sl j¾Ol wjia:dj jeä oshqKq lsÍu i|yd ffcj fmdfydrla f,i uQ,f.da, tal frdams;fhka fhdod 
.ekSfï yelshdj fuu wOHhkh u`.ska meyeos,s úh' fï fya;=fjka iafg%dafnß j, uQ,sl j¾Ok wjêh 
jeäoshqKq lsÍu i|yd fhdod .e; yels id¾:l wduql=,khla f,i uq,f.da,fha yg.kakd CIqøcSù 
frdamKhka ks¾foaY l< yelsh' m%;smdokh (- úYajúoHd, m%;smdok fldñika iNdj u`.sks' 

^UGC/ICD/RG/02/2012/10&

7'2'4'2' CIqø cSù mßirhlg y÷kajd fok ,o ffcj mg,uh ffcj fmdfydrl úlikh'

1 2 1 3
whs' tia' udkjisxy " cS' fifkúr;ak " tï' iS' tï' idls,a " whs'ã' iskay,f.a "

1Ydl úoHd fomd¾;fïka;=j" lDIsl¾u mSGh" Y%S ,xld rcrg úYajúoHd,h" mq,shkal=,u" 
2

wkqrdOmqrh' CIqø cSù jd ;dCIK tallh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" 
3

uykqjr" Y%S ,xldj' Y%S ,xld W!j fj,a,iai úYajúoHd,h" nÿ,a," Y%S ,xldj

idïm%odhsl lDIsl¾udka;h fya;=fjka ì| jeà we;s iajNdúl mßir moaO;s iy ffcj úúO;ajh kej; 
k.d isgqùu i|yd ;sridr lDIsld¾ñl l%ufõo j, oeä wjYH;djla mj;S' tfia .=K ydkshg m;a jQ 
lDIsld¾ñl mßir moaO;s h:d ;;a;ajhg m;a lsÍu i|yd CIqø cSù ffcj mg,hka ̂ Bf& ffcj mg, ffcj 
fmdfydr wdldrfhka fhdodf.k uE; ld,Sk wOHhkhka lsysmhlau isÿfldg we;' fuu wOHhkh u`.ska 
mÍCId flreKq lreKq jkqfha CIqø cSù ffcj mg, CIqø cSù mßirhlg y÷kajd oSfuka miq tys CIqø cSù 
úúO;ajfha yd l%shdldß;ajfha jeäoshqKq ùu iy uQ, moaO;s wkaf;dajdis ckmo msysgqùu flfrys ffcj 
mg,j, n,mEuhs'  m<uq mÍCIKh i|yd m%;sldrl 3 la ̂ ffcj mg," mdxY= ødjKh iy ffcj mg, yd 
mdxY= ødjKfha tl;=jla& iu`. md,lhla ̂ ffcj mg, iEoSug fhdod .kakd fmdaIK udOH& fhdod .kakd 
,o w;r tllg m%;sp,s;hka 5 ne.ska iïmQ¾K iiïNdú; wdldrh hgf;a th isÿ flßK' m¾fhaIKh 
wdrïNfhaoS iy osk 7l îfc!IK ld,hlska miq wju idkaøK m%;sldr u`.ska tal frdamKh lr.;a CIqø cSù 
j.djka iy CIqø cSù ks¾hdh i|yd *qßh¾ mßKdñ; wfOdarla; j¾Kdj,SCIh ^FTIR& u`.ska j¾Kdj,s 
o;a; ,nd .kakd ,oS' fojk m¾fhaIKh i|yd m¾fhaIK Ydlh i|yd cSjdKq yß; ;;a;aj hgf;a c,c 
frdamKh lrk ,o ù Ydlh fhdod .kakd ,oS' fuysoS m¾fhaIK Ydlh isgjQ c, frdamK j.d udOHhg 
ffcj mg, tkak;a lrk ,o w;r md,l mÍCIKh i|yd ffcj mg, fhoSu isÿ fkdlrk ,oS' i;s 3lg miq 
uQ, ffcj ialkaOh uek ne,sK' uQ, wkaf;dajdis CIqøcSùka fjka fjkaj j.d fldg .kakd ,o w;r tajdfha 
*qßh¾ nßKdñ; wfOdarla; j¾Kdj,SCI o;a;hka iy >kjdi úYalïNhka ,nd .eksk' ffcj mg, 
ks¾hdihka iy mdxY= ødjKh iys; m%;sldrfha tauhsv m%udKh ffcj mg, fyda mdxY= ødjKh ;ksj .;a 

l,g jvd fjfiis f,i by< w.hla oelaùh' ^P = 0.01& CIqø cSù mßirj,g ffcjmg, tlal, úgoS 
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tajdfha we;s khsg%ckSh ix>glj, ffcj ridhksl m%ldYKfha jeäoshqKq ùula fuu.ska meyeos,s úh' ù 

Ydl uQ,fha ffcj ialkaOh ^P = 0.02& iy wkaf;dajdisl CIqø cSù >kdjdi úIalïNhka ^P = 0.00& ffcj 
mg, m%;sldrfhaoS wfkla m%;sldrhkag jvd fjfiis fjkila oelaùh' fuh m%Odk jYfhkau wõf;dajdis 
ffcj mg, fm%arKh ksid isÿ ù we;s nj lsj yelsh' iuQy úYaf,aIkh u`.ska fmkajd fok wkaoug kjH 
CIqø cSù o¾Y 6 - 10 w;r m%udKhla ffcj mg, yd mdxY= ødjK m%;sldrfhao" ù Ydlfha wkaf;dajdis kj 
o¾Y 1 - 3 ;a w;r m%udKhla ffcj mg, m%;sldrfhao u;= ù we;s nj meyeos,s jk w;r ffcj mg,j,g 
úfYaIs; ffcj wKq fya;=fjka wkaf;dajdiS CIqø cSù îc nexl=fõ îcj, iqmak;dj ì|hEu fya;=fjka fuh 
isÿ ù we;s nj is;sh yel' fï wkqj n,k l, ffcj mg, ffcj fmdfydr mig fhoSu u`.ska mdxY= CIqø cSù 
iy uQ, wkaf;dajdis úúO;ajh iy l%shdldÍ;ajh fm%arKh l< yels nj meyeos,sh'

7'2'4'3 nelaàrshd ffcjmg, j, ffcj ridhksl m%ldYkh i|yd Wmia:rfha n,mEu'

1 2 a1"2 1
tka' ta' ã' ,laud,s " cS' fikúr;ak " whs' ã' iskay,f. " tia' tosßùr

1
úoHd yd ;dCIK mSGh" úoHd yd ;dCIK fomd¾;fïka;=j" Y%S ,xld W!j fj,a,iai úYaj úoHd,h"            

2Y%S ,xldj CIqø cSù jd;dCIK tallh" cd;sl uQ,sl wOHhk wdh;kh" yka;d mdr" uykqjr"        
Y%S ,xldj

fuu wOHhkh u`.ska úu¾Ykh lrkq ,enQfha cSù os,Sr u;=msg yd wcSú u;=msgj,a 2 la jk m%ldYkh 
flfrys Wmia:rfha n,mEuhs' CIqø cSùka j.d lsÍu i|yd fhdod .kakd fmdaIH udOHh fuysoS md,lh f,i 
fhdod .eKsk' tla m%;sldrhla i|yd m%;sp,s; 3 ne.ska Ndú;d jQ w;r m¾fhaIK tallhka iïmQ¾K 
iiïNdú; wdldrh hgf;a ms<sfh, flreKs' nelaàßhd ffcjmg, j, ffcj ridhksl m%ldYKfha ld,Sk 
fjkiaùua *qßh¾ mßKdñ; wfOdarla; j¾Kdj,SCIfha j¾Kdj,s l,dm 6la weiqfrka we.hSug ,la jQ w;r 

tajdkï fïo wï, I" fïo wï, II" tauhsv" fmd,sielrhsv" ñY% yd we.s,s i,l=Kq hk l,dm fõ' ta wkqj 
f,day fl|s;s u;=msg j¾Okh jQ nelaàßhd ffcj mg,h" wfkl=;a u;=msgj,a folg jvd fjfiiska by< 

wjfYdaIl;djla fïo wï, II l,dmfha oS îfc!IKfhka i;shlg miq oela jQ w;r ̂ P < 0.004& i;s 2 lg miq 

fïo wï, I l,dmfha ̂ P < 0.005& tfia fjfiis by< wjfYdaIl;djla oelaùh' ùÿre mq¿ka u;=msg j¾Okh 

jQ nelaàßhd ffcj mg,h u`.ska îfc!IKfhka i;shlg miq tauhsv l,dm I ysoS wfkla u;=msgj,a folg 

jvd fjfiiska by< wjfYdaIl;djhla oelaùh' ̂ P <0.008& os,Sr u;=msg j¾Okh jQ nelaàrshd ffcjmg,h 
mq¨,a úúO;ajhlska hq;= jQ ix>gl rdYshla ksmojkq ,enQ w;r th nelaàßhdj yd os,Srh w;r wKql 
wka;¾l%shd j, m%;sM,hla úh' tu`.ska nelaàßhdj yd os,Srh ;ks ;ksj ksmoùug fkdyels kj ixfhda. 
ksmoùug os,Sr – nelaàßhd iqixfhda.hg yelsúh' fuu kj ixfhda.hka wfkl=;a u;=msgj,a fol iu`. 
oelsh fkdyels úh' nelaàßhd ffcjmg, j, ffcjridhKsl m%ldYkh Wmia:r úfYaIs; jk w;ru os,Sr 
u;=msg j¾Okh jQ nelaàßhd ffcjmg, w;r jQ ffcj wka;¾ l%shdj u`.ska m%;srEmhkays cdk ksrEmKh 
jeä oshqKq lsÍug fya;=jk nj fuu wOHhkfhka ks.ukh úh'

7'2'4'4' c,Sh udOHfhka ksl,a f,dayh bj;a lsÍu i|yd kjH CIqø cSù ffcjmg,hla jeä oshqKq lsÍu'

1 2 3 1tï' fkúr;ak " tï' ú;dkf.a " tÉ' tï' tia' mS' uvj, " cS' fifkúr;ak
1 2
CIqø cSù jd;dCIK tallh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" Y%S ,xldj ridhksl yd 
mdßißl moaO;s wkqrEmK m¾fhaIK lKavdhu" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr"         

3 Y%S ,xldj Ydl úoHd fomd¾;fïka;=j" fmardfoKsh úYaj úoHd,h" Y%S ,xldj

 fuu wOHhkh u`.ska c,Sh udOHfha we;s ksl,a wmyrKh lsÍu i|yd CIqø cSù ffcjmg,j, 
yelshdj úYaf,aIKh flreKs' ksl,a wvx.= i¾fmkaàka mia u`.ska ,nd .kakd ,o nelaàßhdjla WoHdk 
mdxY= os,Srhla iu`. ixfhda. lsÍfuka ffcj mg,h jeäoshqKq flreK w;r ffcj mg,h pß;dhkh 
i|yd wkaùCISh" *qßh¾ mßKdñl wfOdarla; j¾Kdj,s o;a;" fndahsï yd úNjñ;sl wkqudmk" mßf,dalk 

bf,lafg%dak wkaùCISh o;a; fhdod .eksk' ksl,a wmyrKh i|yd ld,h" ksl,a idkaøKh iy PH w.h 

i|yd jQ ldKav m¾fhaIK isÿ flßk' wêfYdaIK w¾>kh i|yd 25 - 500mg/L jq úúO ksl,a idkaøKhka 
osk 4 la i|yd mßCId úh' ifudaIaK iy pd,l wkqrEmKh fhdod .ksñka m¾fhaIK o;a; wkqj ksl,a 

wmyrKh lsÍfï hka;%Kh meyeos,s flßKs' PH w.h 4'5 oS Y=kH ia:dk wdfrdamKh wkqj 4'5 g jeä PH 
w.hka ksl,a wêfYdaIKh i|yd ys;lr nj oel.; yelsúh' fndahsï wkqudmk o;a; NdIañl ldKav 
ixLHdjg jvd wdï,sl ldKav ixLHdj by< w.hla .ekSu u`.ska ffcj mg,fha wdï,sl;djh ksrEmKh 

úh' wdrïNl ksl,a idkaøKfha jeäùu;a iu`. ffcj mg,h u`.ska ksl,a wmyrKh 3'43 isg 38'16 mg/g 
olajd by< .sh w;r osk 4 lg miq wêfYdaIK iS>%;djh iu;=,s;hg ,.d jQ w;r th wdrïNl idkaøKh 
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100mg/L úgoS by<u ixfYdaIK Odß;djh 30mg/g úh' n, Y%s;h yd iiefok pd,l wkqrEmKh u`.ska 
ffcj mg, u;=msg yd ksl,a w;r we;s ridêfYdaIK wka;¾l%shdj ;j;a meyeos,s fõ' ksl,a nkaOkh ùu 

i|yd ffcj mg,fha l%shdldÍ ldKavj, meyeos,s ueosy;aula we;s nj ATR – FTIR mg/g wOHhkfhka 
meyeos,s lr.; yel' jvd;au iiefok ifudaIaK wkqrEmKh jQ zzys,aZZ wkqrEmKh u`.ska by<u 
wêfYdaIK Odß;djh j¾Kdj,s o;a; 165'37 nj oel.; yels úh' fuu.ska meyeos,s jkqfha CIqø cSù ffcj 
mg, hkq c,Sh udOHfhka ksl,a wmyrKh i|yd iqÿiq kuq;a ukao.dó wmyrKhla fmkakqï lrk njhs'

7'2'4'5 nerf,day u`.ska ¥Is; miaj, tkaihsu l%shdj,sh i|yd ffcj w.=re yd ffcj mg, fhoSfï N+ñldj

1 2 1 3ã' tï' à' hQ' nKavdr " tï' ú;dkf.a " ví,sõ' cS' iS' jEl=uqr " cS' fifkúr;ak
1
wmkhk lDIsl¾u fomd¾;fïka;=j" lDIs úoHd mSGh" Y%S ,xld inr.uq úYaj úoHd,h" fn,syq,aTh" 

2Y%S ,xldj ridhksl yd mßir moaO;s wkqrEmK m¾fhaIK lKavdhu" cd;sl uQ,sl wOHhk wdh;kh" 
3

yka;dk mdr" uykqjr" Y%S ,xldj CIqø cSù jd ;dCIK tallh" cd;sl uQ,sl wOHhk wdh;kh" 
yka;dk mdr" uykqjr" Y%S ,xldj

imkaghska wka;¾.; mdxY= moaO;Ska" ner f,day j,skao .yK jk w;r fnda. j¾Okh yd lDIsl¾udka;h 

flfrys wys;lr mßirhla fõ' iZmkaghska mig ffcj mg, ^BF& yd ffcj w.=re ^BC& fhoSu ffcj 
ixfYdaOlhla f,i fhdod .ekSfï úNjh uek ne,Su i|yd tajd fh¥ iZmkaghska mfiys CIqø cSù 

l%shdldß;ajh" ldnka LKavh" ksl,a ffcj WmfhdacH;dj wOHhkh lrk ,oS' fuysoS ffcj w.=re ̂ 300BC, 

500BC, 700BC& ksmoùu isÿ flrefka' Gliricidia Sepium ffcj ialkaOh tlsfklg fjkia WIaK;aj ;=kla 
o

hgf;aoS ̂ ms<Sfj,ska 300"500"700 C& meh 2 la muK ukao.dó ;dmÉfPaokhg ,la lsÍfuks' ;lald,s fnda.h 

fhdodf.k n÷ka.; mÍCIdj isÿ flreK w;r tlsfklg fjkia ffcj w.=re m%;sY; 3 la ̂ 1, 2.5, 5% w/w& 

os,Sr - nelaàßhd ffcjmg, ̂ BF& iu`. fyda ke;sj m%;sldrl jYfhka tla flßk' md,lhg idfmaCij 10 

.=kfhka by< ffcj ialkaOhla 5] 500BC ys j¾Okh jQ ;lald,s Ydl j, oelsh yels úh' by< 
WIaK;ajj, ffcj w.=re iu`. mfiys ksl,a ffcj Wmfhda.H;dj yd fmdmsìfkda,a Tlaisfâia 

l%shdldß;ajh wvq ùula ie,lsh yels úh' md,lhg idfmaCIj 5]700BC ffcj w.=re 90] la jQ by< ksl,a 
ffcj WmfhdacH;d wvqùu oela jQ w;r ffcj mg, tla lsÍu ffcj WmfhdacH;dj flfrys ie,lsh hq;= 
n,mEula fmkakqï fkdflßK' äyhsv%cfkaia l%shdldÍ;ajh úfYaIs; rgdjla fmkakqï fkdl< w;r tys 

by<u w.h 2'5] 300BC fh¥ m%;sldrlfha md,khg jvd 91 .=Khl jeäùulska hqla;j olakg ,eìK' 

by<u mQ¾K ldnksl ldnka ^TOC& yd CIqø cSù ffcjialkaO ldnka (MBC) ks¾Kh lsÍug ms<sfj,ska 5] 

300BC yd 500BC ixfYdaOl fhdod .eKsk' m¾fhaIkfha m%;sM, j,g wkql+,j by< m%;sY;hla iys; ffcj 

w.=re" ffcj mg, ^BF& iu`. iZmkaghska mig fhoSu u`.ska tys we;s ner f,day fjfiiska wl%Sh lsÍula 

oel.; yels jQ w;r mdxY= tkaihsu l%shdldß;ajfha wvqjla olakg ,eìK' mdxY= TOC yd MBC w.hka by< 
.sh nj o oel.; yelsúh' tkaihsu l%shdldß;ajh" ffcj w.=rej, cSø mßudjg m%;sf,dauj iudkqmd;sl 
nj olakg ,eìK' tkaihsu fyda CIqø cSùka ffcj w.=rej,csø j,g úisÍ hdu fya;=fjka tkaihsu 
l%shdldß;ajh wvq jq nj Wml,amkh l< yel' iuia:hla jYfhka .;a l< fuu m%;sM, wkqj ffcj mg, 

yd 1] 300BC  iy ffcj mg, tla lsÍu u`.ska iZmkaghska mfiys mdxY= tkaihsu l%shdldß;ajh jeä ù mdxY= 
.=K;ajh jeä oshqKq jQ nj mjeish yel'

7'2'4'6' CIqø ffcj mg, Ndú;fhka mfiys we;s tmamdj, frdla fmdiaf*aÜ

1 2 1 2
ví' tï' t,a' tia' ùriqkaor " tï' fikúr;ak " mS' fla' osidkdhl " cS' fifkúr;ak

1wmkhk lDIsl¾u fomd¾;fïka;=j" lDIs úoHd mSGh" Y%S ,xld inr.uqj úYaj úoHd,h" fn,syq,aTh"       
2

Y%S ,xldj CIqø cSù jd;dCIK tallh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr"      
Y%S ,xldj

fmdiamria hkq Ydl j¾Okhg yd jeä oshqKq ùu flfrys w;HjYHjk uQ, øjHhls' Y%S ,xldj i;=j 
tmamdj, m%foaYfha úYd, f*diamria Ndú;hla msysgd we;' kuq;a th wju ødjH;djhlska hqla; jk w;r ta 

fya;=fjka f*diamria j, ffcj WmfhdacH;djh jeä lsÍfï ,d wfmdfydi;a ù we;' wju PH ;;a;ajh 

hgf;aoS tmamdj, frdla f*diafmaÜ ^ERP& j, ødjH;djh jeä jk nj ;yjqre ù we;s ksidfjka wdï,sl 

;;a;aj ksmojk CIqø cSùka úfYaIfhkau os,Sr yd Tjqkaf.a ffcj mg,hka ERP ys ødjH;dj by< kexùu 

i|yd fhdod.; yel' os,Sr fyda tajdfha ffcj mg,hkays ERP ødjH;djh by< kexùfï YlH;djh mÍCId 
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lsÍu i|yd fuu wOHhkh ;=<oS m%;sldr 4 la fhdod .kakd ,oS' tajd kï md,lh jYfhka mia muKla" 

m%;sldr fkdlrk ,o ERP ñY% lrk ,o mia" ffcj mg, u`.ska mia ksheos i;s ;=kl ld,hla îfc!IKh 

i|yd ;nk ,oS'' m¾fhaIK ieleiau mQ¾K f,i iiïNdú; fudaia;rh ^CRD& úh' úúO ld, iSudjka 
hgf;aoS úúO fmdiamria fldgiaj, w.hka ks¾Kh lrk ,oS' Ydl jgd;a f*diamria mfika ,nd .ekSu 

wOHhkh i|yd nv bß.= Ydlh fhdod .eKsk' ffcj mg, m%;sldr lrk ,o ERP tla lrk ,o mfiys 
wvx.= c,fha ødjH f*diamria m%udKh" Ydlh u`.ska ,nd .kakd f*diamria m%udKh fjkiaùfï rgdj 

iudk rgdjla oelaùh' tfiau Ydlh u`.ska ,nd .kakd f*diamria m%udKh fjkiaùfï úreoaO rgdjla TSP 

tl;= lrk ,o miaj, c,fha ødjH f*diamria m%udKfha olakg ,eìK' m%;sldr fkdlrk ,o ERP" 
md,lhka fufiis f,i fjkia fkdjqKs' by<u ldnKsl yd wldnksl f*diamria idkaøKhla olakg 

,enqfKa ffcj mg, m%;sldrh ,nd fok ,o ERP ys jk w;r TSP u.ska jeä fyda wvq jYfhka ksh; 

fjkiaùï rgdjla fmkakqï flßK' wfkl=;a ERP ys wvx.=  m%;sldr j,g idfmaCIj wvq ldnksl f*diamria 

m%udKhla TSP ys olakg ,eìK' ffcj mg, m%;sldrh u`.ska ERP ys f*diamria ødjH;djh jeä oshqKq lrk 
w;ru iuld,Skj Ydlh u`.ska ,nd .kakd f*diamria m%udKh o jeä oshqKq lrk nj fuu wOHhkfhaoS 

meyeos,s úh' ;jo ffcj mg, m%;sldr lr, ,o ERP ys f*diamria ydhkh o wvq w.hla .kakd nj fuysoS 
oelsh yels úh'

7'2'4'7 idïm%odhsl lDIsl¾udka;h hkq ksjeros m%fõYhla fkdfõ'

cS' fikúr;ak
cd;sl uQ,sl wOHhk wdh;kh" uykqjr" Y%S ,xldj

´kEu mßir moaO;shla ieliS we;af;a wdydr cd, u; mokï jQ cSù wka;¾l%shd cd,hlsks' iajdNdúl" 
ndOdjg ,la fkdjqK mßir moaO;Ska ys fmdaIlhka ixrCIKh ù mj;sk w;r" wdydr cd,hkays 
ix>glhka jk ksIamdolhka" mdßfNdaclhka yd úfhdaclhka u`.ska isÿ lrk pl%S lrKhka fuhg m%Odk 
jYfhkau fya;= idOl w;r th ;sridr Ndjh flfrys fya;= fõ' fuu wka;¾ l%shdjka ndysr n,mEulg wiq 
fkdù mj;sk ;dla mßir moaO;Skays ;sridr Ndjh yd iu;=,s;;djh r|s mj;S' iajdNdúl jkkdka;r 
mßir moaO;Skays oelsh yels CIqø cSùka yd i;a;ajhska ̂ úfYaIfhkau lDóka& w;=ßka iuyrla úfYaIfhka 
Ydl ia;ÍN+; lsÍu fyda jHQy ieliSu flfrys odhl fõ' jkkdka;r N+ñfha by, >k;ajhlska hqla;j 
we;s tlu úfYaIfha Ydl m%frdayhka wdydrhg .ekSfuka tu Ydlhkays m%udKh ydhkh lsÍulg ,lajk 
w;ru tu`.ska wfkl=;a úfYaIhkayg j¾Okh i|yd bv ,nd oSu u`.ska fuh isÿjk w;rh th úYsIaG 
ffcj úúO;ajhla we;s ùu i|yd fya;= fõ' ̂ n.aÑ iy msßi" 2014& fï wkqj n,k l, CIqø cSùka yd lDñka 
jkdka;r jHQyhka ieliSu yd úúO;ajh we;s lsÍfï ,d jeo.;a N+ñldjla bgq lrk neõ meyeos,sh' fuu 
jkdka;r" idïm%odhsl lDIsld¾ñl ìï njg mßj¾;kh ùfï l%shdj,sfhaoS we;súh yels wd;; ldrKd jk 
jkdka;r t<s fmfy,s lsÍu" ìï flàu" yd ridhksl øjH Ndú;h u`.ska lD;Huh jYfhka jeo.;a 
i;a;aj" Ydl yd CIqø cSùkaf.a úúO;ajh ydhkhg ,la lrkq ,nhs' fufia j| ùfï ;¾ckhg ,la jQ 
fndfydauhla cSùka by; oela jQ wd;;s ldrKd u. yeÍu i|yd wl%sh fyda iqma; wjêhlg t<fUk w;r 
th îch kñka ye|ska fõ' tlS îc mdxY= îc nexl=fjys ;ekam;aj mj;S' fï fya;=fjka lDIsld¾ñl mßir 
moaO;sj, mßir moaO;s l%shdldÍ;ajh i|yd Tjqkaf.a odhl;ajh wysñjk w;r tu`.ska iajdNdúl wdydr 
cd, ì| jeàug ,la fõ' fï w;ru ;u idïm%odhsl wdydr wysñ ùug ,la jQ jkdka;r jHQyhka we;s lsÍfï 
yd úúO;ajh we;s lsÍfï ,d jeo.;ajk b;sß CIqø cSùka yd lDóka ñksid úiska j.d lrk ,o fnda.hka u; 
hemSug mgka .ekSu isÿ jk w;r zzjHdêcklhkaZZ yd m,sfndaOlhka f,i wm úiska y÷kajkq ,nkqfha 
Tjqkah' lDIsld¾ñl mßir moaO;s j, jHdêcklhka yd m,sfndaOlhkaf.a yg .ekSu tfia wdrïN ù we;s 
nj meyeos,sh' idïm%odhsl mßir moaO;sj, jHdêcklhka yd m,sfndaOlhkaf.a yg .ekSu tfia wdrïN ù 
we;s nj meyeos,sh' idïm%odhsl lDIsl¾udka;fhaoS fuu .eg¨jg ms<shï jYfhka ñksid úiska ridhksl 
fmdfydr Ndú;fhka tlS jHdêcklhka yd m,sfndaOlhka urd oeóu isÿ lrk w;r th wiajekak wvq ùu 
fukau ffcj úúO;ajh ;jÿrg;a ydhkh ùu flfrys o fya;= fõ' kuq;a fuysoS wm úiska isÿ l< hq;=j 
we;af;a ydhkhg ,la jQ ffcj úúO;ajh kej; we;s lr,Su u`.ska lDIsld¾ñl mßir moaO;sj, 
;sridrNdjh yd mßir moaO;s l%shdldß;ajh h<s k.d isgqùu nj by; lreKq wkqj f;areï.; yel' fï 
wkqj n,kl, idïm%odhsl lDIsl¾udka;h hkq ksjeros m%fõYhla fkdjk nj meyeos,s fõ' fufia y÷jd 
.ekqk wjYH;djhkag iu.dój ydhkhg ,la jQ lDIsld¾ñl mßir moaO;sj, ffcj úúO;ajh kej; 
k`.d isgqùu wruqKq lr.ksñka ffcj mg, ffcj fmdfydr jeä oshqKq lrkq ,eîh' ^fifkúr;ak yd 
l=,iQßh" 2013& wd;;s ;;a;aj hgf;a j¾Okh jQ mdxY= îc nexl=fjys îc iqma;;djh ì| fy,Su u`.ska 
mdxY= ffcj úúO;ajh jeä oshqKq lsÍu ffcj mg, ffcj fmdfydr lafIa;%hg fhoSfï m%Odk wruqK úh' 
fufia ffcj úúO;ajh by< kexùu ;=<ska mßir moaO;s l%shdldß;ajh jeä oshqKq lsÍu fukau ta u`.ska 
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ydhkhg ,la jQ lDIsld¾ñl mßir moaO;s kej; k.d isgqùu wfmaCId flf¾' óg wu;rj ffcj mg, 
ffcj fmdfydr Ndú;h ;=<ska CIqø cSùkaf.a wka;YaYdlSh >kdjdi we;sùu jeä oshqKq jQ w;r ^cS' 
fifkúr;ak" fuf;la m< fkdlrk ,o& th Ydlj, mdßißl wd;;Ska ord .ekSfï yelshdj by< 
kexùug WmldÍ fõ' ̂ kùâ iy msßi"2014&
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7'2'5' iajdNdúl ksmehqï jHdmD;sh

7'2'5'1 we;eï T!Iëh Ydlj, wka;#YdlSh os,Srhka úiska ksmojk ffcj l%shdldÍ 
ixfhda.hka fidhd .ekSu'

tï' tï' lajdv¾" ã' ;kn,isxyï" iS' t,a' flfy,a mkak," cS' wd¾' tka' r;akdhhl" tï' úkaOHd ldka;s" 
tka' tia' l=ud¾" hQ' t,a' î' chisxy

cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr'

wka;#YdlSh os,Srhkaf.a kjH wdlD;Ska yd wdl¾YkSh ffcj l%shdldÍ;ajhkaf.ka iukaú; oaú;Sl 
mßjD;a;chka nyq,j wvx.= ù we;' nysYdlSh os,Srhka Odrl mDIaGu; j¾Okh jk úg ndrl Ydlfha 
wNHka;r mgl fyda ffi, ;==< mjd fuu wka;#YdlSh os,Srhka oel .; yel' CIqø cSùka jHyd;aul 
úúO;ajfhka iukaú; ffcj l%shdldÍ mßjD;a;chka ksrEmKh flf¾' fuu mßjD;a;chka yg 
lDIsridhkhka m%;scSjl" m%;sYla;s j¾ol" m%;sfmdaIs; yd m%;sms,sld ldrlhka f,i l%shd lsÍfï yelshdj 
mj;S' we;eï wka;#YdlSh os,Sr udos,s úiska Odrl Ydlh úiska ksmojk os,Sr fohg i¾jiu fyda b;d 

wdikakj .e<fmk iajdNdúl ksmehqï ksIamdokh flf¾' ta i|yd fyd|u WodyrKh jkafka Pacific Yew 
kue;s Ydlfhka ,nd .kakd ms<sld kdYlhla jk gelafid,ah' tu Ydl lf|ka fjka lr .kakd wka;#YdlSh 

os,Srhla jk Taxomyces andreanae úiska fuu gelafida,a ksmojkq ,nhs'

Y%S ,xldfõ Ydl ;=<ska ffcj l%shdldÍ ixfhda. y÷kd .ekSfï l%shdj,sh Tiafia f;a" ^Camellra 

Sinensis&" fldjlald ^Kowakka&" f;nq ^Cost Speciosus& meIka *DÜ" .ïñßia ^Piper nigrum& jeks 
T!Iëh .=Kdx. iys; Ydlhkaf.a wka;#YdlSh os,Srhkaf.ka ,nd .;a oaú;Sl mßjD;a;chka wOHhkh 
flfrñka mj;S' tu oaú;Sl mßjD;a;chka wOHhkh lsÍu i|yd wmq;s lrKh lrk ,o Ydl fldgia ksheos 

;%s;ajh ne`.ska fmÜ%osis j, ;enQ PDA udOH ;=< ;ekam;a lrk ,oS' osk 4 - 6 lg miqj iEfok os,Srhka fjka 
lsÍu yd WmfrdamKh lsÍfuka msßisÿ frdams;hka ,nd .kakd ,oS' tla tla wka;#YdlSh os,Srhka ,Sgr 1 
fldksl,a n÷ka ;=<g msßisÿ frdams;hka f,i wdl%uKh lsÍfuka úYd, mßudKfha frdams;hka ,nd .ekSu 
isÿ flreKs' fï wdldrfhka osk 10 la ;sfnkakg yer wk;=rej foda,kh ùug i,iajñka ldur 
WIaK;ajfhaoS îfc!IKh isÿ jkakg bv i,ik ,oS' i;s 4 lg miq tu udOHhka fmrd .ekSu yd ,nd .;a 

fmrkhka EtOAc/H O iu`. úfNaokh lsÍu isÿ lrk ,oS' wjfYaI jQ uhsis,shï EtOAc yd MeOH iu`. 2

wkql%ñl ksiaidrhkag ,la lrk ,oS' tla tla ksiaidßlhkaf.a m%;s Tlaisldrl l%shdldÍ;ajho YdlSh 
úc;djho lrosh l+ksiaikaf.a u¾;H;djho" m%;s os,Sr yd tkaihsu ksfYaOl ls%hdldrlïo ^we,a*d - 

.a¨fldisfâia" we,a*d weuhsf,aia" w.akHdYhsl ,hsfmaia& wkafõIKh lrk ,oS' is,sld fc,a" PTLC" 

fi*efvlaia" LH - 20" RP - is,sld yd Rp - HPLC ;=<ska ksiaidß;hka j¾K úfNaokhg ,la lsÍu o isÿ 
flreKs' úúOdldr úfYaI ,CIKhkaf.ka yd ffcj l%shdldÍ;ajhkaf.ka iukaú; ixfhda.hka fjka lr 
.kakd ,oS' fï w;=ßka iuyrla wod, Ydlj,ska fjkalr.;a wka;#YdlSh os,Sr úiska ksmojk ,o w;r tajd 
fldajlald Ydlfhka ,nd .;a mskeiska - 1" ldfndlais,sla ^1&" yd mSkeiska - 1 - ldfndlaieghsâ ^2&" f;nq 
Ydlfhka ,nd.;a fy,añkafkdiafmdar,a wï,h ^3& yd fy,añkaf;daia fmdafrda,a ^4& f,i y÷kd.kakd ,oS' 

NMR yd MS j¾Kdj,s o;a;hka weiqfrka tu ixfhda.hkays jHQyhka ks¾udKh lsÍu isÿ flreKq w;r tajd 
i|yd ffcjdi¾*hka isÿ fjñka mj;S'

Y%s ,xld cd;sl úoHd moku úiska imhd fok md¾Yaúl iyfhda.hka fuysoS isys le|ùug leue;af;uq' 

^RG/2012/BS/02&
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7'2'5'2' wdydrhg .efkk we;eï m<;=re iu`. ixfhdacs; os,Sr úiska ksmofjk ffcj l%shdldÍ 
mßjD;a;chka'

à' Y%S;rka" tï' tï' lajdv¾" fla cS' B' moau;s,l" cS' wd¾' tka' r;akdhl" ã' ;kn,isxyï" ã' tï' ã' tï' 
osidkdhl" tÉ' tï' tia' fla' tÉ' nKavdr" tka' tia' l=ud¾" hQ' t,a' î' chisxy

 cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr

iajdNdúl m%Njhkaf.ka ffcj l%shdldÍ ixfhda.hka fjkalr .ekSu ms<sn|j isÿ flfrk wmf.a 
wOHhkhka ;jÿrg;a mj;ajdf.k hEfï wruqfKka" Y%S ,xldfõ wdydrhg .; yels m<;=re iu`. ine|s 
os,Srhka úiska ksmojk oaú;Sl m¾jD;a;chka ms<sn|j wOHhkhka isÿ flf¾' ffcj l%shdldÍ ixfhda. 
fjkal .ekSu i|yd os,Sr jeo.;a m%Njhka f,i l%shd lrhs' fojk f,dal hqoaO iufhaoS wyUq f,i m%:u 
m%;scSjl j¾.h jk fmksis,ska fidhd .ekSu;a iu`. os,Sr f,dalh ;=< mj;sk úúO ffcj l%shdldÍ ixfhda. 
ms<sn|j wkafõIKhkag u`. mEÿks' os,Sr rdcOdks iqúfYaIS yd widudkH cSj ridhksl .=Kdx.hkaf.ka 
fyì úfYaIhkaf.ka iukaú; fõ' ta wdldrfhka fmksis,Ska ihslaf,daiafmdÍka jeks T!IOhka o 

we*a,fhdlaiSka yd g%hsfldakiSka jeks fm%daàk OQ,lhka o ;sìh yel' fo,a ^Artocarpus altilis&" ldurx.d 

^Averrhoa carambola&" mefmd,a ^Caprica Papaya&" f,dú ^Flacourtia Intermis&" uex.=ia ^Garcinia 

Mangaostana&" iemos,a,d ^Manilkara Zapota&" flfi,a ^Musa sp&" ,djq¿ ^Pouteria campechiana&" rg 

fk,a,s ^phyllanthub edulis& yd cïnq ^Syzygium samarangenes& jeks m<;=re fuu wOHhkh i|yd 
fhdod .ekqKs' tu m<;=re úfYaI iu`. ine|s os,Srhkaf.a ;ks frdams; fjka lr .ekSu" úYd, mßudKfha 
ksiaidß;hka ms<Sfh, lsÍu" o< ksiaidß;hkaf.a ffcj l%shd ldß;ajh ks¾Kh lsÍu" ksiaidß;hka ;=<ska 
oaú;Sl mßjD;a;chka fjka lr .ekSu l,ska úia;r lr we;s mßoafokau isÿ lrk ,oS' 

tmßoafoka ldurx.d j,s 5" fu;s,afuf,akshï ̂ 1&¦ mefmd,a j,ska refn%d*shqidßka B ̂ 2&" ́ riafmfrdaka A ̂ 3&" 

´riafmf¾ka D ^4& ldfndkefrdakaia A ^5&¦ uex.=iaàka j,ska t¾f.diafgfrda,a ^6& iy GKK1032 ^7&¦ ,djq¿ 

j,ska yhsfv%dlais weisfgd*Sfkdaka ^8&" g%hsfrdfida,a ^9&" gef,dfrdfldkafjd,aáka A ^10& yd 

gef,dfrdflkafjd,aáka A ys *shqrfkdaka wekf,d.a ^11& hk ixfhda.hka ,nd .eKqkq w;r NMR, MS 
j¾Kdj,s o;a; Ndú;fhka tu ixfhda. jHQyhla ks¾Kh lrk ,oS' fuu ixfhda.fhka ffcj 
l%shdldÍ;ajhkao úYaf,aIKh flfrñka mj;S'

Y%S ,xld cd;sl úoHd moku úiska ,nd ÿka md¾Yaúl iyfhda.hka (RG/2012/BS/02) fuysoS isysm;a 
lrkafkuq'
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7'2'5'3 we;eï we,Sf,dm;sl Ydl fj;ska ,nd .;a wka;#YdlSh os,Srhkaf.a mßjD;a;chka jHQyhka yd 
ffcj l%shdldÍ;ajh

1 2 1 1 
fla' cS' tka' mS' mshfiak " ví' ta' wd¾' à' úl%udrÉÑ " tka' tia' l=ud¾ " hQ' t,a' î' chisxy

1 2
cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr HORDI" .kafkdarej" fmardfoKsh'

we,Sf,dm;sl hkq mßirhg ksl=;a úh yels ridhksl ixfhda.hka ksmoùu ;=<ska tla úfYaIhla ^Ydl" 
os,Sri y nelaàßhd& úiska ;j;a úfYaIhla fj; we;s l< yels Rcq$jl% yd ys;lr $wys;lr n,mEïh' Y%S 
,xldfõ Ydl fj;ska ffcj l%shdldÍ ixfhda.hka Wlyd .ekSfï wOHhkhka fkdlvjd isÿ lrf.k hdu 
Wfoid" we,Sf,dm;sl jk we;eï Ydlhkaf.a ^l+rm,d" ksú;s" fmfk," j;=md¨ yd j,aiQßhldka;& 
wka;#YdlSh os,Srhka úiska ksmojk oaú;Sl mßjD;a;c øjH ms<sn|j wOHhkhka wm úiska isÿ flf¾' by; 
i|yka l< Ydlhkaf.ka os,Sr udos,s 7 la fjka lr .ekSug yels ù we;' wKql wkafõIKhka Ndú;d 

lsÍfuka ksú;s Ydlfhka fjka lr .;a os,Sr udos,s 3 la Aspergillus niger, Cladosporium Cladosporioides 

yd Chae Romium globasams f,i y÷kd .ekSug yd ;yjqre lr .ekSug yels úh' tla tla os,Srhka úYd, 

mßudKfhka frdamKh lr .ekSug tu os,Srhkaf.a ;ks frdams;hka ,Sgr 1 w¾f,kauh¾ ma,dial= ;=<oS PDA 
udOHhka ;=<g wdl%uKh lrk ,oS' wk;=rej ldur WIaK;ajfhaoS osk 28 la mqrd wdl%uKh isÿ ùug 

i,iajk ,oS' m%;sM,h f,i ;efkk frdams; oshrh fmrd .ekSfuka wk;=rej EtOAc/MeOH iu`. 
ksiaidrKhg ,la flreKs' tla tla ksiaidß;hkaf.a m%;sTlaisldrl l%shdldÍ;ajh" YdlSh úI;djh" uqyqÿ 
l+ksiaikaf.a úI;djh" m%;s os,Sr yd tkaihsu ^we,a*d .a¨fldisfâ" we,a*d weuhsf,aia" mekal%sfhaála 

,hsfmaia& ksfYaOl l%shdldß;ajhka ksudkh lrk ,oS' is,sld fc,a" PTLC, fi*velaia LH - 20 yd RP - is,sld 
Ndú;fhka j¾K úfNaokhkao isÿ lrk ,oS' úúO jHQyd;aul ,CIKhkla yd ffcj l%shdldÍ;ajfhka 

iukaú; ixfhda.hka fjkalr .ekSug yels úh' ^1& Aspergillus higer hk os,Srfhka refn%d*shqidßka B" 

TMC 256 A1 ^1&" f*dkafiiska B^2&" ´riafmfrdka A" f*dkafiisfkdaka A ^3& yd w¾f.diafgfrda,a hk 

ixfhda. 6 fjka lr .kakd ,oS' Chaeromium globosum fj;ska Chaetomugilin A (4), Chaetomugilin J (5) 

yd w¾.iafgfrda,a hk ixfhda.hka ,nd .ekSug yels úh' Mikania Scandens fj;ska ,nd .;a NP - M1 os,Sr 
udos,sfhka ñlefkd,sâ ̂ 6& yd Thsyhsfv%dñlefkdf,dhsâ ̂ 7& hk ixfhda.hka fjka lr  .kakd ,oS' NMR 
yd MS j¾Kdj,s o;a; Ndú;fhka by; ixfhda.hkaf.a jHQyhka ks¾Kh lr .kakd ,oS' ta w;ßka 4 yd 5 hk 
ixfhda.hka I,do îc m%frdayKh flfrys by< m%;sfrdaë;djhla fmkakqï lrñka ie,lsh hq;= ;rï YdlSh 
úI;djhla oelajQ nj i|yka l< hq;=h'

 

fuu wOHhkh i|yd cd;sl úoHd moku (RG/2012/BS/06) fj;ska iyfhda.h ,nd fok ,oS'
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7'2'5'4 Y%S ,xldfõ zosh ynr,Z fyj;a Mono chorea Ydl .Kfha Ydl ridhksl .=Kdx.hka

1 1 2 2 3
ù' bf,afmreu " ã' hlkaodj, " hQ' t,a' î' hcisxy " tka' tia' l=ud¾ " ta' r;ak;s,l

1 2
WoaNso úoHd wxYh" úoHd mSGh" fmardfoKsh úYajúoHd,h" fmardfoKsh cd;sl uQ,sl wOHhk wdh;kh" 

3
yka;dk mdr" uykqjr cd;sl frday," fld<U

ñßosh c,c T!IO Ydlhla jk osh ynr," Y%S ,xldj ;=< úfYaI 2 l wdldrfhka mj;S' foaYSh ffjoH 
l%uhg wkqj fuu Ydlh wdydrhg .ekSfuka YÍrh isis,alr .ekSug yelsfõ' o;a lelal=u" weÿu frda.h" 
leiai" WK fyïìßiaid" wlaud yd wdudY frda." YÍrh ÿ¾j, ùu" rla;md;h" fymghsÜia" rla; 
ySk;djh" YS;doh" Wor wdidokhka" wlaud wdidokhka" o;a wdidokhka yd osh jeähdj jeks frda. ;;a;aj 
/ila iqj lsÍu i|yd fuu Ydlhka Ndú;h ms<sn| jd¾;d ù we;' fuu Ydlfha m;% fld< le| fyda I,do 
jYfhka wdydrhg .ekSug ks¾foaY lr ;sfí' wdhq¾fõo yd foaYSh fjÿka úiska oshynr, úfYaI 2 la fufia 
frda.dndO iqj lsÍug Ndú;d lrk úg tu úfYaIfhka tlsfkl fjkalr y÷kd .ekSula isÿ fkdlrk nj 

wkdjrKh ù we;' M. hastator yd M. Vagnilis kï jQ fuu úfYaI 2 ms<sn|jisÿ l< rEm úoHd;aul 

wOHhkhkag wkqj M. Vagnilis Ydl úfYaIh ;=< mSkál ldKav 3 la wvx.= ù ;sfnk w;r bka tla 
ldkavhl m;%j, ovq ia:rh ;=< r;= meye;s .%kaÓ msysgd ;sfí' fuu osh ynr, úfYaI foflys wvx.= úúO 
mSkál ldKavhkaf.ka ,nd .;a m;% ksiaidß;hkaf.a ffcj úoHd;aul .=Kdx.hka ii|d ne,Sula tajdfha 
;sìh yels úúO úI;djhka yd mg, úkdY lsÍug we;s yelshdjka ms<sn|j wOHhkh lsÍu" fuu 
jHdmD;sh u`.ska wfmaCId flfrk ,oS' Ydl fldgia jd;fha úh<d .ekSfuka wk;=rej fylafiaka" t;s,a 
weisfÜg yd fu;fkda,a iu`. wkql%ñl ksiaidrKhkag ,la lrk ,oS' lrosh l+ksiaikag olajk úI;djh yd 
rla;NCIK wkafõIKhka Ndú;fhka ffi,Sh úI;djh yd mgl úkdY lsÍu ms<sn| wOHhkh lrk ,oS' 

Ydl ksiaidß;hkaf.a DPPH ksoyia uqla; LKachkag tfrysj m%;sTlaisldrl l%shdldß;ajh o ñkqï l< 
w;r 3"5 vhskhsfg%die,ssisla wï, l%ufõoh Ndú;fhka we,a*d - weuhsf,aia ksfYaOkh wkafõIKh lrk 
,oS'

ish¨u Ydl ksiaidß;hka úiska DPPH ksoyia uqla; LKavhkag tfrysj m%;sTlaisldrl l%shdldÍ;ajh o 
we,a*d weuhsf,aia tkaihsu ksfYaIl;djho oelajQ w;r tu`.ska tajdfha T!Iëh .=Kdx.hka ;yjqre úh' 

Bg wu;rj M. Vaginalis úfYaIfha mSkeála ldKavhkaf.a lrosh l+ksiaikag by< jYfhka úI jk yd by< 
rla; NCIKhla iys; rla; .%kaÒka wka;¾.; ù ;snqKs' rla; .%kaÒka iu`. mSkeál ldKavhkaf.a wvx.= 
ixfhda.hka y÷kd .ekSfï m¾fhaIK lghq;= id¾:lj isÿ flfrñka mj;S' T!Iëh Ydlhka wdrCIdlDß 
f,i;a M,odhS f,i;a m%fhdackhg .ekSu Wfoid w;HjYHjk mQ¾fjdamdhla f,i tajd ksjoHj y÷kd .ekSu 
i|yd fuu m¾fhaIK m%;sM, Ndú;d l< yel'

7'2'5'5 wdydrhg .efkk m<;=re j,ska ffcj l%shdldÍ ixfhda.hka ,nd .ekSu'
1 1 1 1ã' lek;sfj, " ã' kshkaf.dv " wd¾' tï' ví' iS' fla' lreKdr;ak " tÉ' tï' tia' fla' tÉ' nKavdr " cS' cS' 

a1 2 1 1
B' tÉ' o is,ajd" ta' cS' ta' ví' w,yfldak " cS' mkdf.dv " tka' tia' l=ud¾ " hQ' t,a' î' hcisxy

1 2
cd;sl uQ,sl wOHhk wdh;kh" uykqjr oka; ffjoH mSGh" fmardfoKsh úYaj úoHd,h

wE; w;S;fha isgu fmdaIKh ,nd .ekSu i|yd m<=re wdydrhg tla lr .ekqk w;r tajdfha fmdaIKSh 
.=Kdx. ms<sn|j mj;skafka mrmqfrka mrmqrg mej; wd wjfndaOhls' fuu wjfndaOh yd w;aoelSï wkqj 
wdydrhg .efkk m<;=rej, mßir ys;ldó ffcj l%shdldÍ ixfhda. wxvx.=j we;s nj mejish yel' 
ukao h;a wfkl=;a iajdNdúl m%Njhkaf.ka ,nd.; yels tn÷ ixfhda.hkaf.a mej;sh yels iqrCIs;;djh 
yd úI;djh ms<sn| .eg¨" m<;=re j,ska ,nd .efkk ixfhda.hka ;=< wju uÜgfuka mej;sh yels neúks' 
Y%S ,xldfõ wdydrhg .efkk m<;=re j,ska ,nd .; yels ffcj l%shdldÍ ixfhda.hka ms<sn|j isÿ flfrk 
wOHhkhkaf.a fldgila f,i Y%S ,xldfõ nyq,j olakg we;s m<;=re j¾. 15 la ridhkh yd ffcj 

l%shdldÍ;ajh ms<sn|j wkafõIKh flf¾' ta i|yd fn,s ^Aegle Marmelos& lcq mqyq,ï ^Anacardium 

occidentale&" fo,a ^Artocarpus altilis&"ì,sx ^Averrhoa bilimbi&" ldurx.d ^Averrhoa carambola&" 

mefmd,a ̂ Carcica papaya&" flduvq ̂ Citrullus lanatus&" fjr¿ ̂ Elleocarpus serratus&" f,dú ̂ Flacourtia 

inermis&" W.=/iai ^Flacourtia indica&" f.drld ^Garcinia cambogia&" v%e.ka*DÜ ^Hylocereus 

unadatus&" osjq,a ̂ Limonia acidissima&" iemos,a,d ̂ Manilkara Zapota&" rUqgka ̂ Nephellium 

lappuceum&" fk,a,s ^Phyllanthu sembilica&" meIka *DÜ ^Passiflora edulis& hk m<;=re j¾. f;dard 
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.eKqks'

fuu tla tla j¾.hkays wdydrhg .efkk fldgi fjka fldg hqI njg m;a lr .kakd ,oS' tu hqIhka n - 

fylafiaka yd t;s,a weisfÜg ^EtOAc& iu`. wkq;=rej wkql%ñl ksiaidrKhg ,la lrk ,oS' hqI ,nd .;a 

miq b;sß jQ fldgi o n - fylafiaka" t;s,a weisfÜg ^EtOAc& yd fu;s,a yhsfv%dlaihsâ iu`. wkql%ñl 

ksiaidrKhkag ,la lrk ,oS' fu;s,a yhsfv%dlaihsâ ksiaidß;hka n - ìhqgfkda,a yd c,h iu`. úfNaokhg 

,la lsÍuo isÿ flreKs' ksiaidß;hka Ndú;fhka m%;sTlaisldrl l%shdldß;ajh ^PDDH uqla; LKav bj;a 
lsÍu& ffi,Sh úI;djh oelaùu ^uqyqÿ l+ksiaikaf.a u¾;H;djh oelaùu& YdlSh úI;djh ^i,do îc 
m%frdayK ksfYaOkh& tkaihsu ^we,a*d - weuhsf,aia yd ,hsfmaia& ksfYaOkh" m%;s os,Sr l%shdldß;ajh 

^la,efvdiafmdaßhï la,efvdiafmdßfhâiag tfrys TCL ffcj>¾Khka& iy candida kue;s mrfmdaIs; 

os,Sr úfYaI 5 l tkï Candida albicans (ATCC 90028), C. Parapsilosis (ATCC 22019), C. glabrata (ATCC 

90030), C. Krusei (ATCC 6258) yd C. tropicalis (ATCC 13803) jkaf.a ;ks frdams;hkag tfrys m%;s 
mrfmdaIS;djh o úYaf,aIKhg ,la lrk ,oS' ffcjdi¾Khkaf.ka ,nd .;a we;eï m%;sM, óg m%:u 
jd¾Isl jd¾;d ;=<ska olajd we;' fn,s" lcq mqyq,ï" f,dú" W.=/iai" f.drl jeks m<;=re j,ska ,nd.;a 
ksiaidß;hka jeäÿr wOHhkh lsÍu i|yd f;dard f.k we;' fn,s f.äj, wka;¾.;j ;sî fldaueßka" 
weuhsâ yd we,aldf,dhsâ jeks ixfhda. lsysmhla fidhd .ekSug yels úh' ñka we;eï tajd úiska 
m%;sTlaisldrl;djh" YdlSh úI;djh" m%;sos,Sr l%shdldÍ;ajh" we,a*d-weuhsf,aia ksfYaOkh yd lrosh 
l+ksiaikaf.a u¾;H;djh fmkakqï lrk ,oS' lcq mqyq,ïj, wvx.=j ;sî m%Odk ixfhda. 5 la fidhd .ekSug 

TLC l%ufõohka Ndú;fhka yelshdj ie,iqKs' flfia jqjo NMR yd MS wOHhkhkaf.ka ,nd.;a m%;sM, 
j,g wkqj tys wekldäla wï, ñY%Khla mj;sk w;r bka we;eï ixfhda.hkayg m%;sTlaisldrl;djh" 
m%;s os,Sr;djh" YdlSh úI;djh" we,a*d - weuhsf,aia ksfYaOk yd lrosh l+ksiaikaf.a u¾;H;djh fmkakqï 
l< yel' f.drld M,hkays wka;¾.;j ;sî m%;sTlaisldrl l%shdldß;ajh oelaúh yel fmd,s 
whsidfm%ksf,agâ fnkafidmSfkdaka ixfhda. 6 la wkdjrKh lr .ekSug yels úh' f,dú yd W.=/iai M, 
ksiaidß;hkays wvx.=j ;sî mSfkda,sl ixfhda. 35 la wkdjrKh lr .ekSu yd .=Kdx. úyaf,aIKh lsÍu 

isÿ l< yels jQ w;r ta i|yd MS j¾Kdj,Ska u; Tjqka úiska olajk ,o iqúfYaIS LKavk wdldrhka mokï 
lr .kakd ,oS'
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7'2'6 Ydl cSj úoHdj

7'2'6'1 .a,sßisähd j,ska ;ekQ cSj w`.=re Ndú;fhka c,Sh ødjKhkays mj;sk zl%siag,a jh,ÜZ kue;s vhs 
j¾.h m%;sl¾uKh lsÍu'

1 1 2 3 ví' à' wjka;s " tï' iS' tï' bland,a " tï' ú;dkf.a " tka' m%shka;
1 2
Ydl cSj úoHd jHdmD;sh"cd;sl uQ,sl wOHhk wdh;kh" uykqjr' ridhksl yd mdßißl moaO;s 

3wkqrEmk m¾fhaIKlKavdhu" cd;sl uQ,sl wOHhk wdh;kh" uykqjr' úoHd mYapd;a WmdOs 
wdh;kh" fmardfoKsh úYaj úoHd,h

fros ms,s ksYamdok l¾udka;hkays w;=reM,hla f,i neyer flfrk lD;%Su vhsj¾Klhka úiska mßirh 
yd udkj fi!LH flfrys wys;lr n,mEï we;s flf¾' fuu lD;Su j¾Klhka w;sYhska úI iys; jk w;r 
wdydr odu osf.a tajdfha ffcj .=Kh o isÿ fõ' j¾Kl u`.ska c,h ;=<g iQ¾hdf,dalh úksúo hdu j<lajk 
w;r tkhska c,c cSù moaO;Skag ydks muqKqjhs' fuu j¾Kl il%Sh ldnka u;g wêfYdaIKh lsÍfuka 
¥IKh j<lajd .; yels kuqÿ tu l%ufõohka ñ, wêl jk neúka Ndú;d lsÍu iSud fõ' tneúka vhs 
j¾Kl bj;a lsÍu i|yd iqÿiq wdfoaYlhla fidhd .ekSu w;HjYH lreKls' cSj w`.=re hkq ldnksl 
wldnksl ¥Ikhka m%;sl¾uKh lsÍug iu;a M,odhS ffcj wjfYdaIlhls' c,fha mj;sk l%siag,a jh,Ü 
kue;s NdIañl vhsj¾Klhka wêfYdaIKh lr .ekSu i|yd cSj n,d.drhl w;=reM,la f,i ksmofjk 

.a,sßiSähd cSj w`.=re fhdod .ekSu ms<sn|j wOHhkh lsÍu wmf.a wruqKhs' .a,sßiSähd ̂ G. Sepium& Ydl 
o o ofldgia 300 C" 500 C yd 700 C hk WIaK;ajhka ysoS ;dmÉfPaokhg ,la lsÍfuka cSj w`.=re ksmojk ,oS' 

ldKav mÍCIKhka Tiafia wêfYdaIK l%shdj,sh wkafõIKh flreKq w;r uQ,sl vhsj¾Kl idkaøKh cSj 

w.=re ud;%dj yd >Ügk ld,h jeks mrdñ;Ska úp,kh lrñka tu mÍCIKhka isÿ lrk ,oS' PH w.h úiska 

we;s lrk n,mEu ks¾Kh lsÍu i|yd l,dk ̂ Edge& mÍCIKhka fhdod .eKqks' ,eka.añh¾" *afrjqkaâ,sÉ 
yd ys,a jeks ifudaPk wkqrEmkhka Ndú;fhka iu;=,H o;a; úYaf,aIKhg ,la lrk ,oS' ,nd.;a pd,l 
o;a; úYaf,aIKhg ishqfvd-*¾iaÜ-´¾j¾" ishqfid-filkaâ-´¾v¾ yd wfkl=;a iólrKhka Ndjd;d 

o
flreKs' vhsj¾Kl idkaøKh 20mgL jk úgoS by<u m%;sl¾uL M,odhs;djhla ^99]& oelaùug 700 C oS 

o -ksmojQ cSj w`.=rej, yelshdj we;s nj ksÍCIKh lrk ,oS' 30 C oS Wmßu wêfYaIK m%udKh 30'4 mgg  la 
-úh' m%Yia; cSj w`.=re ud;%dj 2gl  l jQ w;r m%Yia; PH w.h 7-8 w;r mej;=Ks' mÍCIKd;aul o;a;hka 

ishqfvd-filkaâ-´v¾ pd,l ksrEmKhka iu`. fyd|ska iei÷Ks' fuu wOHhkfhka wkdjrKh jQ mßos 
l%siag,a jh,Ü j¾Kl wêfYdaIK l%shdj,shg n,mdk m%Odk;u idOlhla jkafka ;dmÉfPaokh isÿ lrk 
WIaK;ajhhs' ;dmÉfPaokh WIaK;ajh jeä jk úg j¾Kl wêfYdaIK l%shdj,sho by< kexfjhs' ,nd.;a 

o
m%;sM, j,g wkqj 700 C oS ksmojQ .a,sßisähd cSj w`.=re Ndú;fhka c,Sh l%siag,a vhs j¾Klhka 
m%;sl¾uKh l< yels jk w;r fuu cSj w`.=re ñ, wêl il%Sh ldnka fjkqjg id¾:l wdfoaYlhla f,i 
Ndú;d l< yel'

7'2'6'2 fí÷re ^Asplenium nidus& Ydl m;% yd ksosl=ïnd ^Mimosa pigra& lr,a Ndú;fhka ksl,a 
2+ 2+^Ni & yd f,â ^pb & ffcj wjfYdaIKh

1"2 1 3
ä' tï' wd¾' B' ta' osidkdhl " ví' tï' fla' B' tï' úfcaisxy " tia' tia' bland,a " tÉ' tï' ã' tka' 

2 1
m%shka; " tï' iS' tï' bland,a

1 2
Ydl cSj úoHd jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr úoHd mYapd;a Wmdê 

3wdh;kh" fmardfoKsh úYaj úoHd,h" fmardfoKsh ridhksl úoHd wxYh" iajdNdúl úoHd mSGh" Y%S ,xld 
újD; úYaj úoHd,h" kdj,

l¾udka;hkaysoS ner f,day Ndú;d lsÍu;a wk;=rej tajd uqla; lsÍu;a hk fya;= ksidfjka iajdNdúl 
mßirhg wys;lr n,mEï t,a, ù ;sfí' f,â yd ksl,a hk ner f,dayhka negß ksIamdokh" ñY% f,day 
ksIamdokh" ;Ska; yd f,daydf,amkh jeks l¾udka;hka i|yd Ndú;d flf¾' fuu l¾udka; Yd,dj,ska 

2+ 2+
neyer flfrk øjHhkays  f,â ̂ pb & yd ksl,a ̂ Ni & by< idkaøkhkaf.ka wka;¾.;ù ;sîu fya;=fjka 
ñksia cSú; yd ffcj úúO;ajh wjodkug ,laúh yel' tneúka tn÷ nerf,dayhka mßirhg ksoyia ùug 
m%:u m%;sl¾uKhg ,la l< hq;=h' fí÷re m;% yd ksosl=ïnd lr,a Ndú;fhka ksmojQ cSj wjfYdaIlhka 
i;=j tn÷ nerf,day m%;sl¾uKhg we;s yelshdj ms<sn|j wkafõIKhka isÿ lrk ,oS' uyje,s .x bjqre 
wdY%s;j fí÷re Ydlhkao f.j;= Whka j,ska ksosl=ïnd Ydlhka o tla /ia lr .kakd ,oS' tu Ydl øjHhka 

0c,fhka fidaod .;a miqj meh 48 la jd;fha úh<d .ekSfuka wk;=rej Ydl øjH Wÿkla ;=< 70 C oS meh 48 
la úh<d .ekSfuka wk;=rej l=vqlr y,d .kakd ,oS' 27oC o Stu Ydl øjH 0'2g la idkaøKh 5'0mgl- f,i 
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mj;sk f,day ødjK 100ml j,g tl;= lrk ,oS' tu ødjKhka jD;a;dldr fid,jkhla ;=< 100rpm 
fõ.hlska p,kh ùug bv yßk ,oS' l,ska ;SrKh lr.;a ld, wka;rhkaysoS wod, ksheoSka bj;a lrf.k 
fmrd .ekSfuka wk;=rej mrudKql wjfYdaIK j¾Kdj,SCI l%ufõohka Ndú;fhka úYaf,aIKhg ,la 
lrk ,oS' wdrïNl PH w.h" wdrïNl f,day idkaøKh yd fid,jk ld, iSudj jeks mrdñ;Ska úp,kh 
lrñka fuu mÍCIKfhka kej; kej; isÿ flßKs' úh<s ksosl=ïnd Ydl øjH úiska ñks;a;= 75 lg miq f,â 
95] la o ñks;a;= 30 lg miq ksl,a 50] la o wOsfYdaIKh lr ;snqKs' pd,l wOHhkhka u`.ska ;yjqre jQ 
mßos wêfYdaIK l%shdj,sh ishqfvd fikkaâ ´v¾ pd,l wkqrEmKhka wkqj isÿfõ' tfukau wêfYdaIK 

l%shdj,sh ødjKfha PH w.h u;o r|d mej;=k w;r PH 4-6 w;r w.hkays oS m%Yia: f,i isÿ úh' 
ifudaIaK wOHhkhkag wkqj ksosl=ïnd Ydl øjH u;g f,â wêfYdaIKh ùfï ls%hdj,sh;a" Ydl øjH 
foj¾.hu u; ksl,a wêfYdaIKh ùfï l%shdj,shka ,eka.añh¾ ksrEmKhka wkqj isÿ jk w;r fí÷re Ydl 
øjH u; f,â wêfYdaIKh *afrjqkaä,sï ksrEmKhka wkq.ukh lrhs' ¥Is; c,Sh ødjKhkaf.ka f,ä 

2+ 2+^pb & yd ksl,a ^Ni & bj;a lsÍu i|yd by; ys;ldó fukau ,dNodhS ffcj wjfYdaIlhka f,i by; 
i|yka Ydl øjH fhdod .; yels nj fuu wOHhkhkaf.ka ;yjqre úh'

7'2'6'3 úh<s l,dmSh jkdka;r iajdNdúlj mqk¾ckkh lsÍu i|yd ;jdka Ydlhka uefyda.kS 

^Khaya Senegulensis& úfYaIh Ndú;d lsÍu'

1 1 2 ví'ví'tï'î' ueoj;a; " tï' iS' tï' bland,a " tï ví'tia rkj,
1Ydl úoHd m¾fhaIK jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr 

2WoaNso úoHd wxYh" fld<U úYaj úoHd,h

N+ñ ixj¾Okh" lDIsl¾uh yd fnda. udrej jeks lreKq fya;=fjka Y%S ,xldfõ úh<s l,dmSh jkdka;r 
j,ska jeä m%udKhla ydhkhg ,la jQ N++ñ yd fYaI jkdka;r fldgia b;sß fldg" úhels f.dia we;' fuu 

ydhk N+ñ m%foaYhkays SAP f,i ye|skafjk .sks .ekSï j,g ,lajk Ydl m%cdjka j¾Okh jQ w;r tu`.ska 

iajdNdúl úh<s jkdka;r mqk¾ckkk l%shdj,sh Wfoid buy;a n,mEï we;s lrk ,oS' fuu SAP Ydlhka 
iys; N+ñka kej; k.d isgq ùu i|yd ;jdka Ydlhka f,i wksc Ydl j.djka fhdod .ekSu Y%S ,xldfõ 
f;;a l,dmfha id¾:l f,i isÿ lr we;' fuu wOHhkhka u`.ska by< Wvqúhka ia;rhlska iukaú; wksc 
Ydl j.djka Ndú;fhka úh<s l,dmSh jkdka;r kej; k.d isgqùu ms<sn|j ks¾Kh lr we;' ksheos ìï 

lb 81 la ^1m × 1m& wyUq f,i f;dard .ksñka kej; yg .kakd jk j.djkays îc me, >k;ajhka 

úúO;ajhka wOHhkh lrk ,oS' ta i|yd ynrK m%foaYfha jkdka;r iSudjl mj;sk SAP Ydl m%cdjka 

md,lh f,i Ndú;d lrñka" Khaya Senegalensis, A. Juss yd Tectona grandis Ydl úfYaI j.djka fuu 
mÍCIKh i|yd fhdod .eKqks' 2014 jif¾ úh<s ld,.=Khla mej;s ld, iSudj ;=<oS o;a; tla/ia lsÍu 
isÿ l< w;r wod< ìï lv ksheoSkays ;DK úfYaI >k;ajho ks¾Kh lrk ,oS' ,nd.;a o;a;hka ffcj 

úúO;aj meflach iys; R ixLHd; uDÿldx.h Ndú;fhka úYaf,aIKhg ,la flreKs'

K. Senegalensis Ydl iys; jk j.djka ;=< uOHkH îc Ydl m%udKh" úúO;ajh yd >k;ajh Grandis 

Ydl yd SAP Ydl m%cdjka iys; j.djkays tu m%udKhkag jvd by< uÜgulska mej;=Ks' ̂ P < 0.05& iq<`. 

u`.ska jHdma; úh yels ieye,a¨ îc mej;Su fya;=fjka Pterospermum canesenes fyj;a m¨ Ydlh      

K. Senegalensis j.djka ;=< nyq,ju olakg ,enqKs' Grandis Ydl j.djka yd  SAP m%cdjka nyq, jYfhka 

oel .; yels jQfha úfoaYSh wdl%uKsl ;DK úfYaIhla jk Panicum maximum jacq hk j¾.hhs' rg ;K 

fyda .sks ;K jYfhkao ye|skafjk fuu úfYaIh  SAP Ydl m%cdjka ;=< lemS fmfkk by< m%udKlska 
mejf;ñka kej; we;sjk iajdNdúl jk úfYaIhkag ndOd muqKqjhs' fuu úfYaIhka .sks .ekSïj,g m%sh 
lrk neúka .sks we;sùfï ;%Sj%;djh by< kxjk w;r tkhska kej; we;sjk jk j.djka .skakg f.dÿre 
ùfï iïNdú;djh by< hhs'

fujeks ks;r .sks .ekSïj,g ,laúh yels SAP Ydl m%cdjkaf.a jHdma;sh je<elaùu i|yd fukau 

iajdNdúl jkdka;rh kej; we;sùu i|yd o rel=,a fok Ydl úfYaIhla f,i K. Senegalensis Ndú;d l< 

yels nj Wml,amkh lr ;sfí' flfia jqjo tu K. Senegalensis Ydl j.djka mEySu yd isyska lsÍu jeks 
l%shdjka fya;=fjka jkdka;r Ydl îc me, flfrys we;s flfrk n,mEï wOHhkh lsÍug jeä ÿr 
m¾fhaIkhka isÿ l< hq;=h'
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7'2'6'4 Y%S ,xldfõ ñß|sh mßirhkays cSj;ajk kjp úfYaIhla jk Copepods f.a ffcj úoHdj" 
úúO;ajh yd Tjqka fvx.= uÿre lSghkaf.a úf,dams;hka f,i Ndú;d lsÍu'

1 1 2 
wd¾' tï' ta' tia' r;akdhl " tï' iS' tï' bland,a " tia' tÉ' mS' mS' lreKdr;ak

1 2cd;sl uQ,sl wOHhk wdh;kh" uykqjr i;a;aj úoHd wxYh" úoHd mSGh" fmardfoKsh úYaj úoHd,h" 
fmardfoKsh

fvx.= hkq Aedes kue;s jdyl uÿre úfYaIfha .eyeKq i;=kaf.ka jHdma;jk ffjria frda.hls' fuu 
uÿrejka osjd ld,fha yeisfrñka f,a Wrd fndk neúka o Tjqka úiska ouk ì;a;r ;rula Yla;su;a 
iajNdjhlska mj;sk neúka o fvx.= uÿrejka md,kh lsÍu ÿIalr lghq;a;la njg m;a ù we;' ridhksl 
øjH Ndú;fhka isÿ l< u¾ok lghq;= wid¾:l jQfha uÿrejka tu ridhkslhkag m%;sfrdaO;djhla we;s 
lr.;a neúks' mßirh msßisÿj ;nd .ekSu u`.ska fuu Wjÿr fndfyda ÿrg wvqlr .; yels jqjo ta i|yd 
m%cdjf.ka ,eî we;s iyfhda.h w,am fõ' fuu lreKq i,ld n,k jg  cSj úoHd;aul md,khla iu`. isÿ 
l< yels ixl,sl jdyl l<ukdlrKhla Ndú;h jvd;a fhda.Hh fõ' iajdNdúl úf,dams;hka f,i 

u;aiHlSghka" fkdfïrE v%e.ka*a,hs" c,c ul=Kka yd Copepod jeks úfYaIhka Ndú;d l< yel' ,dNodhS 
ùu yd m%;sfrdaOl;d j¾Okhlska f;dr ùu" by; l%ufõoh Ndú;fhka ie,fik jdishhs' by; i|yka 

l<cSù úfYaI w;ßka Copepods i;=j by< ffcj md,k yelshdjla mj;S' úoHd.dr yd fCIaø ;;a;ajhka 

hgf;aoS tu Copepod cSùkaf.a ffcj úoHdj" úúO;ajh yd fvx.= lSghka úf,damkh lsÍug we;s yelshdj 

ms<sn|j wkafõIKh lsÍu fuu jHdmD;sfha wruqKhs' c,dY moaO;Ska fj;ska Copepods tl;= lr .ekSu yd 
uhsfl%daka 50 isÿre iys; fmrkhkaf.ka y,d .ekSu isÿ lrk ,oS' wk;=rej tu ksheoSka úoHd.drhg f.k 
wd miqj mshú weiska ksÍCIKh lsÍfuka .eyeKq i;=ka fjka lr.;a w;r ;ks frdams;hka f,i j¾Okh 

ùug bv i,iajk ,oS' tu frdams;hka i|yd wdydr f,i Paramecium frdams; Ndú;d lrk ,oS'

fvx.= uÿrejka Tjqkaf.a iajdNdúl jdiia:dk j,oSu w,a,d .ekSug yels jQ w;r Tjqkaf.a fire uÿrejka 

l+vq ;=,g nyd,k ,oS' úf,damSh;djh ksÍCIKh lsÍu i|yd tla Copepod cSúfhl= iu`. uÿre lSghka 10 
la meh 24 la mqrd ;nk ,oS' ,nd.;a ksÍCIKhkag wkqj úf,dams;hska ma,diaála Ndck ;=<oS jvd;a id¾:l 

f,i yeisreKs' uykqjr m%foaYfhka fidhd.;a Copepod úf,dams;hka úiska uÿre lSghka NCIKh fkdl< 

kuq;a yqre¿ m%foaYfhka ,nd.;a Copepod cSùka úiska th isÿ lrk ,oS' yqre¿ m%foaYfha Copepod cSùka 

;rula úYd, foayhka iys; ùu fuhg fya;= úh yel' Y%S ,xldfõ wfkl=;a m%foaYj,ska ,nd.;a Copepod 
cSùka yd fvx.= uÿre lSghkaf.a wfkl=;a úf,dams;hka jk u;aiH lSghka yd fkdfïrE úf,dams;hka jk 
u;aiH lSghka yd fkdfïrE v%e.ka *a,hs ms<sn|j jeä ÿr m¾fhaIKhka isÿ flfrñka mj;S'

m%;smdok  (- cd;sl m¾fhaIK iNdj" uyd fvx.= jHdmD;sh" To 14 - 04
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7'3 mdßißl yd mDÓú úoHd

7'3'1 ffcj úúO;ajh yd ixrCIKh

7'3'1'1 ffcj úúO;ajh ixrCIKh lsÍfï udmlhka f,i Y%S ,xldfõ CISrmdhS Wm úfYaIhka ^úfYaIfhka 
jdkrhka& ms<sn|j wOHhkh'
fjd,a*a .eka.a äÜgia 

uQ,sl wOHHk wdh;kh" uykqjr iañ;afidkshka ixrCIK ffcj úoHd wdh;kh" fjdIskagka" wfußld 
tlai;a rdcOdksh" jdkr úúO;aj ixrCIK ix.uh" fmdf<dkakrej

zzmßKdñl jYfhka iqúfYaIS jk tallhkaZZ hk ixl,amh iu`. iu.dó ùu Wm úfYaIhka ;=< ndysr 
mßir fjkialï j,g yev.eiSï f,i úúO rEmdkq o¾Yhkaf.a mßKduh isÿfõ' ufhdisk wjOsfha 
w.Nd.fhaoS Y%S ,xldj f.dâjdkd,ka;fhka fjkaùu isÿ jk úgoS bkaoshdkq yd bkaÿ-Ök iïNjhlska hq;= 
CISrmdhSka osjhsk ;=< b;sßúh' Y%S ,xldfõ oekg f.dvkexfjñka mj;sk mdßißl ;;a;ajhkag úiska cSù 
f,dalfha isÿjk yev .eiSï j,g N+ úIu;d ld,.=K yd m%.dul úp,khkaf.a n,mEï we;s lrhs' Y%S 
,xldfõ tal foaYs fkdjk iy talfoaYsl úfYaIhkaf.ao CISrmdhS Wm úfYaIhkaf.a o úúO;ajh ld,Skj 
mßKduh jk wdldrh wkqj tan j meyeos,s fõ' Y%S ,xldfõ fN!ñlj cSj;ajk CIsrmdhS úfYaI 109 lska 
22'3] la ^tkï 91 lska 19 la& tal foaYsl f,i ie,flk w;r Wm úfYaIhka o tla lsÍfuka uq¨ m%udKh 
63'3] la njg m;a fõ' fuu iqúfYaIs;djh fya;=fjka Y%S ,xldfõ CISrmdhSka wfkl=;a uydoaùmsl 
laIsrmdhskaf.ka fjka lr y÷kd .; yel' ;ks ;ks Wm úfYaIhka fyda mßKdñl iqúfYaIS tallhkaf.a 
wdkqYxYsl brKu fya;=fjka úúO rEmdKq o¾Y we;sùu" cdk úúO;ajh yd kj talfoaYSl úfYaI 
mßKdukh isÿfõ' uE; ld,Sk j¾.SlrK wOHhkhka úiska tu úfYaIhkaf.a jeo.;alu fmkajd oS we;s 
w;r tn÷ úfYaIhla ;=< 23;s 20] lg jeä iqúfYaIS .yKhka talfoaYsl úfYaI njg m;ajk nj 
wkdjrKh lr we;' tn÷ ie`.j we;s úfYaI úúO;ajh úiska mßKduKh bv we;s úfYaI ms<sn|j kj 
m%;sm;a;Ska fukau w¨f;ka we;s úh yels tal foaYsl úfYaI ixrCIKhg we;s wjYH;djh ms<sn|jo 
oelafõ' m%:ufhka tn÷ wka;¾ úfYaI úúO;ajfha mej;Su yd jeo.;alu ms<sn|j wjfndaOh ;=<ska 
m%dfhda.sl jYfhka ixrCIK l%shdj,shg wjldY ie,fia' tn÷ wjfndaOhla ,nd .ekSu i|yd jdkrhka 
jeks wka;¾ úfYaI úúO;ajh fyd|ska olakg we;s ;lafidakhka Ndú;d l< yel' fojkqj Y%S ,xldj ;=< 
CISrmdhS yd wfkl=;a cSj úúO;ajh ixrCIKh lsÍu i|yd WÑ; m%dfhda.sl mßirhla we;s lsÍfuka by< 
jyfhka wjodkug ,laj we;s iajNdúl jdiia:dk iqrCIs; lsÍu isÿ l< hq;=h'

rEmh 1 ( ó ñkakd ̂ Tragulus& hkq ufhdisk wjêfhka fYaI jQ i;a;aj wdldrhls' fuu i;=ka bkaoshdj yd Y%S 
mxldj ;=< iq,N ;ks úfYaIhla f,i l,ska y÷kajd oS ;snqKs' fuu i;a;aj .yKfhka w;r rEm úohd;aul 
fjkialï ms<sn|j iqlaIau wjOdkhla oelaùfuka miqj Wm úfYaI 3 la wvx.= nj meyeos,s úh' thska úfYaI 
2 la Y%S ,xldjg tal foaYsl jk w;r tla úfYaIhla bkaoshdfõ kef.kysr fldgig tal foaYsl fõ' Y%S 

,xldjg tla foaYsl úfYaI 2 ka 1 la ̂ Moshiola Meminna& úh<s l,dmfha o wfkla úfYaIh ̂ M. Karthygre& 
f;;a l,dmfhao oel.; yel' .arEõia yd fuhscdä ̂ 2005& úiska isÿ lrk ,o j¾.SlrK wOHhkhka u`.ska 

IUCN rla; o;a; ,ehsia;+ka i|ydo ixrCIK wruqKq Wfoido .yKhkaf.a fjkialï ms<sn|j wjOdkh 
fhduq lsÍu jeo.;a nj fmkajd oS we;' fudjqkaf.a YÍr j¾K .e<mSfuka Y%S ,xldfõ úh<s l,dmSh 
jkdka;r ;=< há j.dfõ ie`.ù isàug yelsfõ' tkuq;a fuu jkdka;r jdi N+ñ ydhkhg ,la ùfuka 
fudjqka meyeos,sj fmfkkakg .kakd neúka myiqfjka úf,dams;hkag f.dÿre úh yel'
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7'3'2 ridhksl yd mdßißl moaO;s ksrEmKh

7'3'2'1 Y%S ,xldfõ cSj n,d.drhlska ,nd.;a oej cSj w`.=re Ndú;fhka i¾fmkaáka mdxY= moaO;Skays mdxY= 
tkaihsu yd ner f,day wl%sh lsÍu flfrys we;s úh yels n,mEï ms<sn|j wkafõIKh lsÍu'

\
1 1 1 1 2

tï' ú;dkf.a " whs' fyar;a " mS' l=udr;s,l " à' nKavdr " î' fyajf.a " 
1 2ridhksl yd mdßißl moaO;s wkqrEmK m¾fhaIK jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" uykqjr' 

Y%S ,xld rcrg úYaj úoHd,h" mq,shxl=,u" wkqrdOmqr

 wd.afkah mdIdKj,ska ;efkk i¾fmkaáka mia j,ska úI iys; ner f,day mßirhg uqla; flf¾' 
tneúka tjeks mdxY= moaO;Ska ;=< fyda Bg wdikakfhka fnda. Ydl j.d lsÍu ;=<ska Ydl mgl ;=<g úI 
øjH tla/ia ùu yd fnda. Ydl j¾Okh wvd, ùu isÿ úh yel' Y%S ,xldfõ ffcj n,Yla;s l¾udka;Yd,d 

j,ska w;=reM, f,i bj; ,k cSj w.=re Ndú;d lrñka" i¾fmkaàka mia;=< mj;sk ksl,a ̂ Ni&" fl%dañhï 

^Cr& iy ueka.kSia ̂ Mn& hk ner f,dayhka wl%sh lsÍu iy Ydl úIu;djg wju lsÍu ms<sn|j wm úiska 
wOHhkhka isÿ lrk ,oS' fï i|yd ,nd.;a cSj w`.=re ksIamdokh flfrkqfha n,d.drhl wdjrKh lrk 

,o m%;sl%shdldrlhla ;=<oS .a,sßisähd Ydl fldgia ^Gliricidia Sepium& 900oC l WIaK;ajhla hgf;aoS 
;dmk l%shdj,Skag ,la lsÍfuks' tu cSj w`.=re nr wkqj 1" 2'5 yd 5] m%;sY;hkaf.ka mia iu`. nyd ,k ,o 
fmdaÉÑ ;=< ;lald,s me, isgjk ,oS' cSj w`.=re Ndú;d lrk úgoS i¾fmkaáka mia ;=< f,day mj;sk 
wdldrhka yd Ydl úiska ,nd .kakd wdldrh ms<sn|j wkafõIKhg wjYH úh' wkql%ñl ksiaidrK 
l%ufõohka Ndú;fhka cSj w`.=re tla l< $ fkdl< i¾fmkaàka mdxY= ksheoskays úúO f,day kskakhka yd 
Ni, Cr, Mn f,day Ydl j,g ,nd.; yels wdldrfhka mej;Su ms<sn|j o wOHhkh lrk ,oS' ;lald,s 
M, oeÍfuka miqj tla tla fmdaÉÑj, wvx.= mia CIqø cSù úYaf,aIKhkag ,la lsÍfuka cSj w`.=re tla l< $ 
fkdl< mia ksheoSka ;=< uq¿ nelaàßhd yd os,Sr m%udKhla .Kkh lrk ,oS' j¾Kdj,SCI" whfvdñ;sl yd 
fmdgEishï m¾ueka.fkaÜ TlaislrK l%u fõohka Ndú;d fldg fmd,smSfkda,a Tlaisfâia" legf,aia yd 
´yhsfv%dcsfkaia hk tkaihsu l%shdldÍ;ajhka ks¾Kh lrk ,oS' nr wkqj 5] la cSj w`.=re tla lrk ,o 
mfiys jejQ ;lald,s me, ;=< cSj w`.=re tla fkdl< mfia jejQ ;lald,s me, j,g jvd 40 .=Khl ffcj 
ialkaO m%udKhla wvx.= úh' 2'5] la cSj w`.=re iys; mi ;=< by< m%Yia: laIqø cSù j¾Okhla oel.; 
yels úh' cSj w`.=re tla fkdl< mia iu`. ii|d n,k l, 5] la cSj w`.=re tla l< mia ;=< fl%dañhï" ksl,a 
yd ueka.kSia cSj iudphkh 93-97] la muK m%udKhlska wvq ù ;snqKs' 5] la cSj w`.=re tla l< mia 

ksheoSkays yqjudre Nskakh ;=< mj;sk wkql%ñl ksiaidrKfhka ,nd .;a cr, Ni yd Mn f,day idkaøKhla 
ms<sfj,ska 99" 61 yd 42] olajd wvq ù we;s njo olakg ,enqKs' fmd,smSfkda,a Tlaihsfâia" legf,aia yd ä 
yhsfv%dcsfkaia hk tkaihsu l%shdldÍ;ajhka o cSj w`.=re tla fkdl< mia ksheoSka iu`. ii|d n,k l, 
ie,lsh hq;= m%udKhlska wvq ù ;snqks' ,nd.;a m%;sM, j,g wkqj i¾fmkaáka mia ;=<g ixfYdaOlhla f,i" 
cSj w`.=re tla lsÍfuka fl%dañhï" ksl,a yd ueka.kSia wl%sh l< yels w;r mdxY= tkaihsu l%shdldß;ajhka 
wdjrKh lsÍu u`.ska ;lald,s me< ;=<g isÿ úh yels f,day W;afm%aß; úI;djhka o wvq lr ,sh yel'

 

cSj w`.=re tka fkdl< mia ksheoshla  1] la cSj w`.=re tla l< mia ksheoshla 2'5] la cSj w`.=re tlal< mia ksheoshla 5] la cSj w`.=re tlal< mia ksheoshla
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7'3'2'2 bj;,k f;a frdvq j,ska idok ,o cSj w`.=re Ndú;fhka ldfnd*shqrdka lDñkdYlh yß; 
m%;sl¾uKh lsÍu'

1 2 3 a1 
tia' tia' udhd;vqj " osfkaIa fudayka " ta lreKdr;ak " tï' ú;dkf.

1 2
ridhksl yd mdßißl moaO;s wkqrEmK m¾fhaIK jHdmD;sh cd;sl uQ,sl wOHhk wdh;kh lDis úoHd 

3
bxcsfkare wxYh" lDIsl¾u mSGh" fmardfoKsh úYaj úoHd,h" mdßißl úoHd wxYh" cjy¾,d,a fkare úYaj 

úoHd,h" kjos,a,sh

lDIsl¾udka;fhaoS by< wiajekakla ,nd .ekSu i|yd f,dalh mqrd iq,< f,I ridhksl lDñkdYl Ndú;d 
flf¾' ldfnd*shqrdka hkq fnda. j.d /ila i|yd Ndú;d jk lDñkdYl j¾.hls' ldfnd*shqrdka wêl úI 
iys; ms<sld ldrlhla jk w;r c,h yd mi ;=< f,fyisfhka úfhdackhg mla fkdù mej;sh yel' fuu 
wOHhkh ;=<ska bj; ,o f;a frdvq yd ù fmd;= j,ska ;ekQ cSj w`.=re Ndú;fhka c,fha mj;sk 
ldfnd*shqrdka m%;sl¾uKh lsÍu ms<sn|j wkafõIKh flf¾'

úúO WIaK;ajhka hgf;a ;dmk l%shdj,skag mla lsÍfuka idok ,o úúO cSj w`.=re ksheoSka ys .=Kdx.hka 
yd wOsfYdaIK yelshdjka fjka fjkaj kS¾Kh lsÍu i|yd wjOdkh fhduq flreKs' foaYSh jYfhka tla 

-1 o o o/ia lr.;a f;a frdvq øjHhka 7oC min  iS>%;djhla mj;ajd .ksñka meh 3 la mqrd 300 C" 500 C yd 700 C 

WIaK;ajhka hgf;a ;dmk l%shdj,Skag ,la lrk ,oS' tfia ,nd.;a cSj w`.=re TWBC 300, TWBC500 yd 

TWBC 700 hkqfjka kï lrk ,o w;r uQ, øjH úYaf,aIKhka FTIR úYaf,aIKhka yd wkka;r 

úYaf,aIKhka u`.ska ksudkhg ,la lrk ,oS' wk;=rej ldkav l%ufõohka yd 1'5 g/L cSj w`.=re ud;%djla 
Ndú;fhka isfudaIK mrdñ;Ska wkqlrKh lrk ,oS' ta i|yd ,eka.añh¾ yd *afrjqkaâ,sÉ iólrhka 

fhdod .eKqks' PH w.h 3-5 w;r mj;sk úg by<u wêfYdaIKhla isÿ jk njo PH w.h ;jÿrg;a by< 
kxjk úgoS wêfYdaIK m%udKh wvq jk njo ksÍCIKh lrk ,oS' ldkav wOHhkhkaf.ka ,nd.;a m%;sM, 
j,g wkqj wod, o;a;hka *afrjqkaä,sÉ iólrKh u`.ska fyd|ska meyeos,s l< yels jk w;r wêfYdaIK 
l%shdj,sh m%Odk jYfhka ridhksl hdka;%Khla Tiafia isÿfõ' ldfnd*shqrdka wkq iy úIucd;Sh cSj w`.=re 

omDIaGh w;r isÿjk iaÓ;súoHq;a wdl¾YKhka fuysoS m%uqL fõ' 300" 500 yd 700 C hk WIaK;ajhkaysoS ù 
fmd;= j,ska ksmojk ,o cSj w.`.=re Ndú;fhka ldfnd*shqrdka wOsfYdaIKh lsÍu ms<sn|j jeäÿr 
wkafõIKhka isÿ flfrñka mj;S'

mej;sh yels ldfnd*shqrdka wêfYdaIK hdka;%Khka
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7'3'2'3 m¾laf,daf¾Ü j, n,mEu we;s úgoS i¾fmkaàka mia ;=< ner f,day l%shd hkh ( w`.yre .%yl u; 
isÿjk l%shdj,ska m%;shudkh

1 1 2 3mS' l=udr;s,l " tï' ú;dkf.a " iS' ´ia' " tia' mS' bkaør;ak
1
ridhksl yd mdßißl moaO;s wkqrEmK m¾fhaIK jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" 

uykqjr'
2 3N+ úoHd wxYh" lekagnß úYaj úoHd,h" l%hsiaÜp¾É" kjiS,ka;h mdxY= úoHd wxYh" lDIsl¾u mSGh" 

fmardfoksh úYaj úoHd,h

m¾laf,daf¾Ü hkq mßirh ;=< ia;dhSj mj;sk ixfhda.hls' w`.yre .%yhd u;=msg fikaáógr 10 la muK 
m%udKfha by< idkaøKhlska ̂ nr wkqj 0'4-1]& m¾laf,daf¾Ü wvx.= jk nj jd¾;d ù we;' mia yd mdYdK 
;=< wvx.= m¾laf,daf¾Ü úiska wys;lr n,mEï t,a, flfrk w;r tu`.ska ner f,day laIStrKho by< 
kxjhs' tneúka w`.yre .%yhd u;=msg mj;sk m¾laf,daf¾Ü úiska nerf,day laISrKh Tiafia mdßißl 
Wjÿre t,a, lrk w;r wkd.; udkj jdiia:dk Wfoid kqiqÿiq ;ekla njg m;a lr we;' tfia w`.=yre 
.%yhd u;=msg isÿ úh yels m¾laf,af¾Ü hka;%Khka wkqrEmKh lsÍu u.ska m¾laf,af¾Ü we;s úgoS ner 
f,dayj, ksh;Ska jgyd .ekSu Wfoid wm úiska wOHhkhka isÿ flf¾' ta i|yd hqo.kdj yd Wiaikaf.dv 
m%foaYhkaf.ka l,ska ksudkh lrk ,o mia kehsoSka Ndú;d lrñka pd,l yd îfc!IK mÍCIKhka isÿ 
lrk ,oS' pd,l mÍCIKhka i|yd osk 11 la uq¨,af,a ál ál jeä lrk ,o ld, mrdihka ;=< m¾laf,daf¾Ü 
idkaøKhka 3 la ̂ nr yd mßud wkqmd;h 1"0'75 yd 0'5 jk mßos& Ndú;d lrk ,oS' îfc!IK mÍCIKhka tu 
idkaøKhkag fhdod .ksñka i;s 3 l ld, iSudjl isÿ lrk ,oS' wkql%ñl ksiaidß;hka >k wjia:dfõ 
mj;sk f,day Nskak úyaf,aIKhkag ,la lrk ,oS' pd,l mÍCIKKfhka ,nd .;a m%;sM, j,g kqj 
m¾laf,daf¾Ü idkaøKh by< hk úg ksl,a" ueka.kSia yd fldfnda,aÜ hk f,day idkaø;dho by< w.hla 

- -
.kS' ish¨u mia ksheoSka ;=< ksl,a uqla; ùu by< w.hla ^>1.10 mgkg hr & .eKqk w;r nr$mßud 
wkqmd;h 1 la jYfhka m¾laf,daf¾Ü fh¥ mia ksheosfhys jvd;a by< ksl,a uqla; ùula ;sfnk nk 

- -
wkdjrKh úh' ^>2.67 mgkg hr & ish¨ mia ksheoSkaj, ueka.kia uqla; ùuo by< uÜgul mej;s w;r 

- -
nr$mßud wkqmd;h 1 la jYfhka m¾laf,daf¾Ü fh¥ ksheosfhka jeäu w.h ^0.94 mgkg hr & jd¾;d úh' 

- - 
fldfnd,aÜ i|ydo Bg iudk m%;sM,hla ,nd .ekSug yels jQfha tu ksheosfhka 0'47 mgkg hr la jQby<g 

- - f,day uqla; ùulao ish¨u ksheoshkaf.ka 0'11 mgkg hr g jvd by< w.hla o ksÍCIKhg yiqùfuks' 
îfc!IK mÍCIKHkag wkqj yqjudrej isÿúh yels Nskakhka ;=< mj;sk ksl,a" fldn,aÜ" geka.kia f,day 
idkaøKhka m¾laf,daf¾Ü idkaøKh by< kexfjkúg jeä ùug mgka .kS' ish¨ mia ksheoSkays yqjudre 
Nskakhkays wvx.= ksl,a" geka.kia yd fldfnd,aÜ m%udKhka 1'8 - 2'5" 1'3 - 7'5" 1'4 - 5 w;r w.hkays mej;s 
w;r m¾laf,daf¾Ü rys; ksheoshg jvd fndfyda by< w.hla .eKqks' iuia;hla jYfhka .;a l, fuu 
wOHhkh u`.ska" m¾laf,daf¾Ü idkaøKh by< kexjk úgoS ksl,a ueka.kSia yd fldfnd,aÜ uqla; ùu yd 
tajdfha cSj iudpkh by< kexfjk nj ;yjqre úh' tfukau w`.yre .%yhd u; mj;sk cSjfha meje;au 
yd ñksia jdiia:dk we;s lsÍu ms<sn|j isÿ lrk wOHhkhka yg kj uqyqKqjrla ,nd oSug fuu wOHhkh 
;=<ska wjldY ie,fikq we;'
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7'3'2'4 li, ìï ;=<ska ksl=;ajk wm c,fha wvx.= jdIamYS, ldnKsl øjHhka ks¾Kh lsÍu yd kd.ßl 
wmøjH j,ska ;ekQ cSj w`.=re Ndú;fhka fgd¨hska m%;sl¾uKh lsÍu'

1 1 1 1 2 3
jhs' chj¾Ok " mS' l=udr;s,l " tia' udhdlvqj " tÉ' úfcafialr " î' t*a' ta' niakdhl " fla' ljgf;da " 

4 a3 1
tï' k.uf¾ " à' ihsf;d " tï' ú;dkf.a

1ridhksl yd mdßißl moaO;s wkqrEmK m¾fhaIK jHdmD;sh" cd;sl uQ,sl wOHhk wdh;kh" yka;dk 
2 3

mdr" uykqjr' lDIs bxcsfkare úoHd wxYh" lDIsl¾u mSGh" fmardfoKsh úYaj úoHd,h" úoHd yd 
4bxcsfkare wxYh" ihs;dud úYaj úoHd,h" cmdkh mßir úoHd uOHia:dkh" ihs;dud úYaj úoHd,h" 

cmdkh

kd.ßl li, ìï ;=< mßirhg yd udkj fi!LHhg wys;lr n,mEï t,a, l< yels ixfhda. úYd, 
m%udKhla wvx.= ù ;sìh yel' kd.ßl li, ìï ;=< wvx.= jk jdIamYS, ldnksl ixfhda.hka yg ms<sld 
ldrl fukau úlD;sldrlhka f,io l%shd l< yel' .Dyia: msßisoa lsÍu" f;,a msßmyÿ lsÍu" hdka;%sl 
f;,a" ;Ska;" .ï j¾o" .efid,ska yd ksh wdf,amk j,ska ksl=;a lrk fgd¨hSka li, ìï wmc,fha 
ksrka;rfhka wvx.= jk ms<sld ldrlhls' Y%S ,xldfõ újD; li, ìï ;=< wvx.= jdiamYS, ldnKsl 
ixfhda. m%udKhka ks¾Kh lsÍu yd tajd m%;sl¾uKh ms<sn|j wOHhkhl fuf;la isÿ lr fkdue;' 
tneúka uykqjr f.dydf.dv újD; li, ìfuka ksl=;a flfrk wmc,fha wvx.= jdIamYS, ldnksl 
úp,khka ms<sn|j wOHhkh lsÍug fuu wOHhkh isÿ lsÍfuka wfmaCid flf¾' fuysoS úh<s fukau jeis 
iys; ld,.=Khkao ie,ls,a,g .efkk w;r ffgd¨hska jeks jdIamYS, ldnKsl ixfhda.hka m%;sl¾uKh 
lsÍu i|yd kd.ßl >k wm øjHhkaf.a ;ka;=uh ldnksl fldgia j,ska ;ekQ cSj w`.=re Ndú;h ms<sn|j 

wkafõIKh flf¾' GC-MS l%ufõohka Ndú;fhka wOHhkhka isÿ lsÍu i|yd li, ìfuys ia;dk 
-

lsysmhlau wm c, ksheoSka tla/ia lr .kakd ,oS' ldKav mÍCIKhka i|yd 1"2' 5" 5 iy 10gL  hk cSj 

w`.=re ud;%Khka yd meh 4" 12 yd 24 hk ld, iSudjka Ndú;d flreKq w;r GCMS l%ufõohka Ndú;fhka 
mj;sk fgd¨hSka idkaøKhka ñkqï lrk ,oS' ,nd.;a m%;sM, j,g wkqj li, ìfia wm c,h ;=< jdIamYS, 
ldnksl ixfhda. 37 la muK wvx.= jk w;r jeis oskhkaysiS ixfhda. 6 la muK o úh<s ld,.=Khka iys; 
oskhkaysoS 35 la muK o ;sfnk nj wkdjrKh úh' úh<s fyda f;;a ld,.=Khla mj;sk úgoS fgd¨hska 

idkaøKh 20-Zspg/L w;r w.hla .ekqKs' jeis oskj,oS wvq jdIamYS, ldnksl ixfhda. m%udKhla 
wkdjrKh ùug fya;= mdol jkafka jeis c,h u`.ska we;s flfrk ;kqllrK l%shdj,Ska úh yel' ldKav 

-mÍCIKhkaySos wm c,h ;=< fgd¨hSka 25'52pgL  idkaøKhkaf.ka mj;sk nj fy,s jQ w;r kd.ßl wmøjH 
j,ska ;ekQ cSj w`.=re ud;%Kh by< kxjk úgoS fgd¨hSka m%udKh wvqjk njo fidhd .ekqKs' cSj w`.=re 
ud;%dj ZogL- jk úgoS meh 24 lska miq by<u fõ.hlska ̂ 88'3]& fgd¨hskA bj;a flfrk njo ksÍCIKh 
úh' tneúka wm c,fha wvx.= fgd¨hSka ie,lsh hq;= m%udKhla m%;sl¾uKh lsÍu i|yd kd.ßl wmøjH 
j,ska ;ekQ cSj w`.=re Ndú;d l< yels nj meyeos,sh' li, ìfuys wvx.= wfkl=;a jdIamYS, ldnksl 
ixfhda. m%udKhka ks¾Kh lsÍu yd tajd m%;sl¾uKh lsÍu ms<sn|j jeäÿr wOHhkhka isÿ flfrñka 
mj;S'
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7'3'3 mßir úoHd yd mdßißl ffcj úoHdj 
7'3'3'1 iafgmefkdmhsfka Crab spider ul=¿jkaf.a j¾.SlrKh" ffcj N+f.da, úoHdj yd mßKduh 

tia'mS' fnkacñka" iS'whs' laf,agka 
cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr

wer;aksvd j¾.hg wh;a fojk úYd,;u f.da;%h jkafka ul=¿jkah' f;dñisäfha mjq,g wh;a crab spider  
ul=¿jkag .K 175 la ;=< úia;r lrk ,o úfYaI 2123 la wh;afõ' úúO wdh;k úiska › ,xldj" 
uev.ialrh yd ol=Kq weußldj jeks rgj,a lsysmhla isÿ l< wOHhkhkag wkqj fuu m%udKh crab spider 
ul=¿jkaf.a ienE úúO;ajfhka b;d iq¿ w.hls' fuu ul=¿jka osjd ld,fhaos il%sh jk w;r Tjqkaf.a 
fyd|ska yev.eiqKq m%:u yd fojk mdo hq.,a Ndú;d lrñka lDñkag m%ydr t,a, lr;s' fudjqka nyq ksmqK 
p¾hdjka oelaùug iu;ah' 

Tjqkag j¾Kh" wdfY%ah;dj" l=yqUq remdka;rh" fjkia lrñka p¾hdjka oelaùug yel' fuu úYd, ul=¿ 
mjqf,a jxY m%fõKsl jHqyhka y÷kd.ekSu ksrka;rfhka .eg¿ iy.; fõ' Wiia mßudKfha f;dïisâ 
ine|shdjka mokï lr.;a m%ldYkhkaf.ka ksismßos ikd: fkdjQ iïnkaO;djhka ms<sn|j fy<s ù we;' 
tu m%ldYk fndfydauhla wjik fm%arl ks.ukhla fhdodf.k ;sfí' f;dïisfâ ul=¿ mjq, ms<sn| 
ia:dhsjxY m%fõKsl Wml,amkhka ,nd.ekSug fuu jHdmD;sh uÕska wruqKQ lrf.k we;' ta i|yd rEm 
úoHd;aul yd DNA wkqms<sfj, o;a;hka úYaf,aIKhka Ndú;d lsÍug wfmalaId flf¾' tfukau fuu 
wOhhkh ;=<ska f;dïisfâ ul=¿ mjq, ms<sn|j isÿlrk wkd.; wOHhkhka i|ydo" Tjqkaf.a ffcj 
úúO;ajh yd ixrlaIKh Wfoido w;a;sjdrula ;efkkq we;' fuu jHdmD;sfha fldgila f,i Pharta .Kh 
ms<sn| wOHhkh lsÍu yd tla kj .Khla we;=¿ úfYaI 3 la úia;r lr oelaùu isÿlr we;' ́ iafÜ%,shdkq 
stephanopis taljxYslhka ms<sn|j m%:ujrg ;yjqre lr we;' 

fuu wOHhkh i|yd c¾uksfha fndkays msysgd we;s i;a;aj úoHd m¾fhaIK fl!;=ld.drh yd 
wef,laiekav¾ fjdka yïfnda,aÜ moku fj;ska m%;smdok iemfha' 
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7'3'3'2 › ,xldfõ Goblin spider ul=¿jkaf.a úúO;ajh yd jHdma;sh 
tia't,a' rKisxy" tia'mS' fnkacñka 

cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr 

Gobin spider fyj;a ;=re o~hï ul=¿jkaf.a .K 102 la f,dj mqrd mj;sk w;r tys wvx.= úfYaI 600 lg 
wêl m%udKhla i,l=Kq lr we;' fuu i;=ka weia 6 la iys; tal cdk úfYaIhla jk w;r frdvq w;r fyda 
Wvqúhfka cSj;afj;s' Tjqyq" ul=¿oe,a f.;Su isÿ fkdlr;s' fuu ul=¿ úfYaIho we;=¿j úfYaI 23 la 
we;=,;a ul=¿ .K 8 la iys; úYd, úúO;ajhla › ,xldj i;=fõ' tfia jqj;a Gobblin spider ul=¿ 
úúO;ajh ksudkh lsÍu wruqKq lr.;a úfYaIs; yd mD:q, wOhhkhla fuf;la isÿlr fkdue;' tneúka 
fuu wOHhkh ;=<ska › ,xldj ;=< tu ul=¿jkaf.a úúO;ajh ms<sn| wkafõIKh lsÍug wfmalaId flf¾' 

frdvq jeks øjH y,d .ekSu yd wd>d; l%ufõohka Tiafia › ,xldfõ osia;%slal 20 la ;=< f;dard.;a ia:dk 80 
los ksheoska tla /ia lsÍu isÿlrk ,os' tfia tla/ia lr.;a ul=¿jka wkaùCI l%ufõohka Ndú;fhka 
msßlaid n,k ,os' wk;=rej Tjqka tla tla .Khg fjkalsÍu yd we,afldfyd,a ;=< ixrlaIKh lsÍu;a" 
uE;ld,Sk wka;¾cd;sl m%ldYkhka Ndú;fhka oelafjk msßñ i;=ka úÉfPaokh fldg" ldur 
WIaK;ajfhaos meh 4 la 5 la muK fu;s,a ie,sisf,aÜ j, .s,ajd ;nk ,os' jeäÿr wOHhkhka i|yd Tjqka 
lodjkays ;nd wkaùlaIfhka ̂ Olympus BXSl& ksÍlaIKh lsÍu isÿ flreKs' 

wmf.a ksheoSka ;=< Aprusia, Brignolia, Xestaspis,  Camtoscaphiella, Orchestina" Ischnothyreas yd Opopaea 
hk .Khkag wh;a ul=¿jka 253 la wka;¾.; úh' ñka Opopaea .Kh › ,xldj ;=< jd¾;d jQ m%:u 
wjia:dj fuh jk w;r Orchestina yd Ischnothyreas .Khka jd¾;djQfhja 1893 g miqjhs' l,ska isÿlr we;s 
wOHhk j,ska ,nd.;a o;a;hka Ndú;d l<o kso¾Yk 19 la y÷kd.ekSug fkdyels jQ w;r Tjqka .K wxl 
01 - 09 hgf;a olajk ,os' Xestaspis .Kh i,l=Kq lrk úgoS Kandy úfYaIhg wu;rj ;j;a úfYaI 4 la 
w¨;ska fidhd.ekSug yelsúh' 
 
› ,xldj ;=<ska m%:u j;djg Aprusia Kerala y÷kd.ekSugo yelsúh' Orchestina kso¾Yl 26 la w;ßka" 
.Khla i|yd úfYaI 2 la mj;sk nj meyeos,s úh' wxl 01" 06" 07 i,l=Kq lsÍu uÕska Tjqka fuf;la 
y÷kd.;a .Khkag wh;a fkdjk njo wkdjrKh lr.ekSug yelsúh' tneúka fuu wOHhkh ;=<ska › 
,xldfõ Goblin Spider ul=¿jkaf.a .K lsysmhla jd¾;d lr.ekSug fukau kj .Khka lsysmhla w¨f;ka 
fidhd.ekSugo wjia:dj ie,iS we;' DNA ndfldavhka Ndú;fhka fuu Wml,amkhka msßlaid ne,Su 
;jÿrg;a isÿflfrkq we;' 

fuu wOHhkh i|yd uQ,sl wOHhk wdh;khg iu.dój wef,laiekav¾ fjdka yïfnda,aÜ moku úiska 
wdOdr iemfhk ,os' jkcSù ixrlaIK fomd¾;fïka;=j yd jk ixrlaIK fomd¾;fïka;=fjka ,o 
iyfhda.h fuysos isysle|ùug leue;af;uq' 

 a. aprusia úfYaIh   b xestapos úfYaIh  c. Bringholia úfYaIh   d. camptoscaphiella úfYaIh 
 e Orchestinasp   f. Ischnothyresus úfYaIh g. Opopaes úfYaIh 
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7'3'3'3 › ,xldfõ n,afndam,hsÜ yd fvkafv%daìhï yd ´lsâ ^´lsfâisfha& .Khkays j¾.SlrK m%;sfYdaOkh
 

1 2 1  cS'tï'tÉ' i|ud,s " tia'mS' fiakdkdhk " tia'mS' fnkacñka
1 2 

  cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr WoaNs; úoHd wxYh" úoHdmSGh" le<Ksh 
úYaj úoHd,h 

› ,xldfõ ish¿u fN!ñl Ydl moaO;ska ;=< oelsh yels úYd,u Ydl l=,hla f,i Orchidaeceac yeoskaúh 
yel' fvkafv%daìhï yd n,afndmshs,ï hk úfyaIhka ms<sn|j wOHhkh lsÍu i|yd lafIa;% wOHhk 17 la 
isÿlrk ,oS' fuu jir ;=<os fvkafv%daìhï me÷rdgÜ yd fvkafv%daìhï ueldks hk úfYaIhka jd¾;d 
lr.ekSug wjldY ie,iqKs' fuu wOHhkh hgf;a isÿl< hq;= lafIa;% wOHhk yd o;a; úYaf,aIK lghq;= 
fïjk úg iïmQ¾K lr we;' fvkafv%daìhï 62] lao n,afndmhs,Ü 36] lao jk mßos iïmQ¾K 47] la 
PdhdrEmlrKhg ,la ù we;' › ,xldfõ jd¾;d jQ fvkafv%daìhï úfYaI 8 ka 6 lao n,afndm,hsÜ úfYaI 11 
ka 6 lao jd¾;d lsÍug wjldY ie,iqKs' fuu úfYaIhkays Odrl Ydl iqúfYaIs;djhka ms<sn|j wOHhkh 
lsÍu i|yd ;jÿrg;a lghq;= flreK w;r tu wOHhkhkao fïjk úg iïmQ¾K lr we;' 
ish¿u Ydl kso¾Ykhkaf.a j¾Ol .=Kdx.hka uekSu i|yd le,smrhla yd ñkqï máhla fhdod.ekqk 
w;r úÉfPaokh lr.;a mqIam fldgia" leurd ̈ isvdjla iïnkaO lrk ,o iaàßhd wkaùlaIhla Ndú;fhka  
i,l=Kq lr.kakd ,os' fv,agd uDÿldx.h Ndú;fhka j¾Ol yd mqmaMqYsh rEmñ;sl o;a;hka úYaf,aIKh 
flfrkq we;' fuu wOHhkfha m%;sM, wvx.= m¾fhaIK m;%sld 2 la fï jk úg úu¾Ykh fjñka mj;s' 

7'3'3'4 mdxY= ikaêmdoslhka yd jHdc ikaêmdoslhkaf.a cSj úúO;aj 

tia'mS' fnkacñka" iS'whs' laf,agka 
cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr 

 › ,xldj i;=j by< Ydl yd i;a;aj úúO;ajhla mj;sk w;r iqúfYaIs msßKdñl b;sydihlgo 
Wreulï lshhs' tfia jqjo › ,xldfõ i;a;aj úúO;ajh ms<sn| m%udKj;a ;rï wOHhkhka isÿlr 
fkdue;s ùu lK.dgqjg lreKls' ì%;dkH md,k iufhaos mDIaGjxYs $ wmDIaGjxYs foj¾.hu ms<sn|j 
j¾.SlrK wOHhkhka lsysmhla isÿlr we;' tu ld,fhaos m%ldYhg m;alrk ,o ksnkaOk rpk ud,djla 
jQ —isf,daka yd nqreuh˜ we;=,;a ì%;dkH bkaoshdfõ i;a;ajfhda˜ ;=<ska › ,xldfõ wmDIaGjxYs cSùka ms<sn|j 
iïu; wOHhkhla isÿlr we;' flfiajqjo tuÕska jHdc ikaê moslhka jeks l=vd werlaksSvdjka ms<sn|j 
wjOdkhla fhduqlr fkdue;' we;eï úfYaIhka ms<sn|j by< ie,ls,a,la olajd we;s w;r ul=¿jka 
ms<sn|j muKla u| jYfghka wjOdkh fhduqlr we;' wmf.a jHdmD;sh ;=<ska ul=¿jka yd 
jHdcikaêmoslhka ms<sn|j oSm jHdma; wOHhkhla isÿflfrk w;r ta i|yd l%ufõo /ila fhdod.ksñka 
osjhsk mqrd úúO i;a;aj jdiN+ñ ia:dkhka wkafõIKhg ,laflf¾' jHdcikaêmdoslhka ms<sn|j isÿlrk 
,o wmf.a wOHhkhkag wkqj .K 23 lg wh;a úfYaI 51 ms<sn|j wkdjrKh ù we;' bka wglau kj 
fidhd.ekSï ùug bv ;sfí' osjhsfkka m%:u j;djg fußämsfha l=,h y÷kd.ekSugo yelsúh' fuu úfyAI 
51 w;=frka úfYaI 20 la ̂ 40]& › ,xldjg talfoaYsl fõ' ZOOTA x A keue;s úu¾Yk iÕrdfõ › ,xldfõ 
jHdc ikaêmdoslhkaf.a msßlaiqï ,ehsia;=jla m%ldYhg m;alrk ,oS' 
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7'3'3'5 ^ Asian gire bee& ó ueiaikaf.a j¾Okh 
 p¾hdj yd m%;sYla; m%;spdrhka i|yd lDñkdYl j¾. 6 lska we;sflfrk n,mEï 

tia'mS' fnkacñka" iS'whs' laf,agka
cd;sl uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr' 

mdßißl yd lDIsld¾ñl moaO;ska ;=< ó ueiaika úiska iqúfYaIs ld¾hNdrhla bgqlrk w;r lDIsld¾ñl 
fnda.hkays 80] la muK lDIs mrd.kh Tjqkaf.ka isÿfõ' flfia jqjo wys;lr mdßißl" lDIsld¾ñl yd 
wd¾Ól ixisoaëka fya;=fjka f,dalh mqrd ó ueiaika .yK >k;ajh wvq ù we;s nj ksÍlaIKh ù ;sfí' uE; 
ld,Sk wOHhkhkag wkqj fufia ó ueis .yK laIhùu i|yd lDñkdYl j,ska úYd, n,mEula t,a, lr 
we;' foaYSh fkdjk óueis úfYaIhla jk Apos mellfera lDñkdYl úiska foaYsh óueiaika fj; 
we;sflfrk n,mEï ms<sn|j ;jÿrg;a fidhd ne,sh hq;=h' 

 foaYSh óueiaika ̂ Apos cerana& f.a j¾Okh p¾hdj" m%ckkh yd ó meKs ksIamdokh flfrys lDñkdYl 
j¾. 6 lska we;sflfrk n,mEï wkafõIKh lsÍu fuu jHdmD;sfha wNsu;d¾:h ù we;' fuysos .Kdjdi 
fukau ;ks ;ks cSùkaf.a uÜgfukao m¾fhaIKhka isÿlrk ,os' .Kdjdihka ys meje;au i|yd jeo.;ajk 
m%Odk idOlhls' .Kdjdi ixhq;sh jevlrk i;=ka m%udKh jeäjk úg hefmkakkaf.a ixLHdj fukau 
megõ m%udKho jeä fõ' jevlrk i;=kaf.a g¾;H;djh by< hk úg fyda Tjqka ìysùu wvqjk úg" 
tla/iajk frdka m%udKh wvqjk w;r megjqka i|yd m%udKj;a fkdfõ' lEu /ialsÍfï ld¾hlaIu;djh 
i|yd ;ks ;ks jYfhka .;a l< u;lh b;d jeo.;ah' ó ueiaikaf.a isysu| ùu fyj;a uefkñka 
rx.kfha fhoSu ̂ mqxÑfyajd iy msßi" 1985& ms<sn|jo fidhd nef,kq we;' l,ska isÿlr wOHhkhka uÕska 
u;lh yd m%;sYla;s m%;spdrhka w;r we;s .kqfokqj úia;r lr olajd we;' ^uef,daka" fn%dlaudkala yd 
ialaáâ - fyïfm,a" 2003& fuu wOHhkfha wjika woshr f,i m%;sYla;sh - u;lh w;r .kqfokq flfrys 
úúO lDñkdYlhkaf.a n,mEu úúO whqfrka wOHhkh lsÍu isÿflf¾' 

by; i|yka mßos wOHhkhka isÿlsÍfuka Asian hive bee ó ueiaika flfrys lDñkdYlhkaf.a n,mEu 
i|yd oelaúh yels m%;HlaI o;a;hka ,nd.; yelsjkq we;' bka ,nd.; yels m%;sM,hka lDIsld¾ñl 
M,odj by< kexùug fukau ó meKs wiajekak jeälr.ekSugo id¾:lj fhdod.ekSug wjia:dj ie,fia' 

fuu Apos cerena ó ueiaika wmf.a mdßißl moaO;sj, jeo.;a fldgialrejka fukau wmf.a › ,dxflah 
Wreufhao fldgialrejka jk w;r tneúka tn÷ ksmqK úfYaIhka ixrlaIKh ms<sn|j wjOdkh fhduql< 
hq;=h'
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7'3'4 mdßißl bxcsfkare úoHdj 
7'3'4'1 mßudKslj ia:dhs wefkdavhla u;oS ¥Is; c,fha mj;sk msfkda,a TlaislrKh lsÍu' 

1 1 2 3tÉ'ta'mS'mS'î' ch;s,l " tka'ã'iqnisxy " ví'tï'ta'à' nKavdr " fla'cS'tka' kdkdhlaldr  
 

1 2 3 cd;sl uQ,sl wOHhk wdh;kh" uykqjr ridhk úoHd wxYh" fmardfoKsh úYaj úoHd,h isú,a 
bxcsfkare wxYh 

úoHq;a ridhksl TlaislrKfhaos wefkdavhkaf.a by< ridhksl ia:dhs;dj yd iqÿiq úoHq;a W;afm%arl 
l%shdldÍ;ajhka ms<sn|j m%Odk jyfhka ie,ls,su;a úh hq;=h' by; i|yka lreKq wefkdav u;=msg 
øjHhka i|yd by< jYfhka n,mEï we;slrhs' tneúka úúO mrdñ;Skaf.a ^Wod(- Odrd >k;ajh" 
WIaK;ajh& wka;¾ l%shdjka uÕska uq¿ ld¾hlaIu;djh ;SrKh lrk neúka wd¾Ól jYfhka M,odhl 
l%shdj,shla Wfoid f;dard.;a wefkdavhla m%;sYla;slrKh l< hq;=fõ' flfiajqjo c,fha mej;sh yels 
mSfkda,a jeks úfyaIs; ¥Ilhka Iyd wefkdav øjH jeäoshqKq lsÍu iy m%;sYla;slrKh ms<sn| fuf;la 
isÿlr we;s wOHhkhka w,am fõ' m%Yia; ;;ajhka y÷kd .ekSfuka úoHq;a ridhksl l%shdj,sfha 
ld¾hlaIu;djh yd M,odhs;djh mj;ajd.; yel' m%Yia; l%shdj,sfha ld¾hlaIu;djh yd M,odhs;djh 
mj;ajd.; yel' m%Yia; l%shdj,sh PH w.h" ikakdhl;djh" Odrd >k;ajh fjda,aàh;djh jeks hdka;%sl 
mrdñ;Ska u; muKla fkdj bf,lafg%dav øjH u; mjd r|d mj;s' fuu jHdmD;sfha úfyaIs; wruqKq jkafka 
wmú;% c,fha mj;sk mSfkda,a iy msfkda,s; ixfhda.hka TlaislrKh lsÍu  i|yd úoHq;a ridhksl 
m%;sldrlhka ;=< Ndú;d l< yels wefkdav øjHhka jeä oshqKq lsÍu yd m%Yia;SlrKh lsÍuhs' ,nd.;a 
m¾fhaIK m%;sM, Wml,ams; ksrEms;hka iuÕ ukdj iei÷ks' tneúka RSM yd CCD Ndú;fhka id¾:l 
f,i wefkdav øjH m%Yia;slrKh l< yel' wefkdavhkaf.a m%Yia; ia:dhs;dj " úoHq;a ridhkslj il%Sh 
fldgi yd ld¾hlaIu;dj i|yd m%;sM, ,nd .ekqfka tys Ir yd Sb m%udKhka ms<sfj,ska 0'08964 g$L yd 
0'924 g$L jk úgoSh' m%Yia;SlrKh lrk ,o wefkdavhkaf.a ridhksl b,a¨u wvqlsÍfï iS>%;dj 83'1] la 
úh' 
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7'3'5 tmamdj, wemghsÜ ksêfha WmmDIaÀh úia;drh ksudkh lsÍu 
7'3'5'1 tmamdj, wemghsÜ ksêfha WmmDIaÀh úia;drKh iy pqïnl fl!Ksldka;rhka 

1 1 3 ví'fla'ã'cS'ã'wd¾' pd,aia " tka'ã' iqnisxy " tia'tka' o is,ajd" tï'tï'à'cS'ta' msgj, " tia'ta' 
iurkdhl 

1 2  cd;sl uQ,sl wOhhk wdh;kh" yka;dk mdr" uykqjr N+ úoHd yd m;,a ld¾hdxYh" msgfldaÜfÜ
3

 N+úoHd wxYh" fmardfoKsh úYaj úoHd,h" fmardfoKsh' 

tmamdj, fmdiafmaÜ ksêh › ,xldfõ wd¾Ól Lksc ksê w;ßka m%uqL;u ia:dkhla .kS' tfia jqjo ta 
ms<sn|j oYl lsysmhlg fmr isÿlrk ,o uQ,sl ñysúojk wkafõIhkaf.ka miqj" kshñ; wOhhkhla 
isÿlr fkdue;' tneúka tmamdj, fmdiafmaÜ ksêfha Wm mDIaÀh úia;drKh ksudkh lsÍu Iyd kùk N+ 
fN!;sl ;dlaIKhka mokï l%ufõohla fhdod.ekSu ms<sn|j fuu jHdmD;sh uÕska wOhhkh flf¾' 
ldfndkghsÜ hkqfjka yeoskafjk fmdiafmaÜ ksêfha wd.afkah fldgi j¾;udkh jk úg fmdfydr j¾.hla 
f,i jdKsc Ndú;hg fhdod.efka' pqïnl Lksc øjH ie,lsh hq;= m%udKhla wvx.= jk mdIdKhka úiska 
pqïNl fl!Ksldka;rhka ckkh flf¾' tmamdj, ldfndkghsÜ mdIdKfha fukau fmdiameála mdIdKh 
;=<o ie,lsh hq;= jYfhka ue.akghsÜ wvx.= ù mj;s' tneúka fuu mdIdKhka úisak ue.akfgd ógrhla 
fhdodf.k ñkqï lr.; yels m%udKfhka pqïnl fl!Ksldka;rhka ckkh flf¾' fuu jHdmD;sfha m%Odk 
wruqK ù we;af;a fmdiafmaÜ ksêh" wjg mj;sk mdIdK ksëkaf.ka fjkalr oel.ekSu yd tkhska ksêfha 
Wm mDIaÀh úia;drKh ksudkh lsÍuhs' GSM - 19 ue.akfgdógrh yd GPS ;dlaIKh ̂ rEmh 1& m%foaYfha 
uq¿ pqïnl ;Sj%;djh ñkqï lrk ,os' Yío ;Sj%;d bj;a lsÍfuka miqj o;a; Ndú;fhka m%foaYh pqïnl 
fldaKsldka;r is;shu ks¾udKh lrk ,os'  ̂ rEmh 2& ;Sj% pqïnl fldaKsldka;rhka Ndú;fhka fmdiafmaÜ 
ksêh fjku i,l=Kq lr.; yel' 

rEmh 02 ( Yío ;Sj%;djhka bj;a fldg 
o;a; ;%shdhkfhka miqj ,nd.;a is;shu 

 

  

  

rEmh 01 ( Yío ;Sj%;djhka bj;alsÍu" m%:u
 pqïnl o;a; ish,a, iys; is;shu 
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7'3'6 f¾fvdaka ñkqï lsÍu 
7'3'6'1 › ,xldfõ mj;sk f¾fvdaka ñkqï lsÍfï jevigyk 

1 2 1tka'ã' iqnisxy " mS'ã' uyl=udr " iS'î' osidkdhl  

1 2
 cd;sl uQ,sl wOhhk wdh;kh" yka;dk mdr" uykqjr' mrudKql n,Yla;s wêldßh" fkd'60$460" 

fíia,hska mdr" Tref.dvj;a;" je,a,ïmsáh' 

f¾fvdaka ^Rn& hkq iajNdúlj we;sjk nßka jeäu WÉP ^ksYal%sh& jdhqjhs' mia yd mdIdK ;=< wvx.= 
hqf¾kshï yd fldaßhï úlsrKYs,s laIhùu fya;=fjka f¾fvdaka ksmoùu isÿfõ' tys jvd;au ia:dhs 
iuia:dkslh i;=j osk 3'8 la muK jQ w¾O wdhq ld,hla mj;s' úúO idOlhkaf.a n,mEu wkqj mj;sk 
f¾fvdaka idkaøKhka ia:dkfhka ia:dkhg fjkiaúh yel' fmdf,dj hgg újD; jk me¿ï úfNaok yd 
wfkl=;a .eUqre ia:dkhkays f¾fvdaka  idkaøKh jvd;a by< w.hlska mj;sk nj okakd lreKls' 
fmdf<djg .eUqßka msysgd  we;s c, W,am;aj,ska ksl=;ajk c,fha f¾fvdaka by< m%udKhlska wvx.=jk 
w;r" .eUqßka msysgd we;s mdIdK ;=<ska ldkaÿùfïos c,hg f¾fvdaka tl;=ùu Bg fya;= ù we;' ;dm W,am;a 
jgd f¾fvdaka idkaùKh by< w.hlska mj;s kï c,h fmdf<dj hg .eUqre me¿ï ;=<ska úysoS meñfKk 
njg th idlaIshls' › ,xldfõ mrudKql n,Yla;s wêldßfha iyfhda.s;djh we;sj fuu f¾fvdaka ñkqï 
lsÍfï jevigyk wdrïN lrk ,os' m%:u ldKavh f,i wl%sh f¾fvdaka wkdjrl 50 la rg mqrd" l,ska 
;SrKh lr.;a ia:dkhkays iúlrk ,os' ;dm W,am;aj,g wdikakfhka mej;sSu" .eUqre jHqyd;aul 
,laIKhka yd N+ úoHd;aul lreKq i,ld n,ñka wod, ia:dkhka f;dard .kakd ,os' tlsfkl ii|d n,kq 
msKsi" wod, f;dard.;a ia:dkhkays jdhq" mia yd c, ksheoskaf.a ia:dkSh yd ndysr úlsrKYs,s ñkqï ks¾Kh 
lsÍu isÿflreKs' uQ,sl o;a;hkag wkqj" › ,xldfõ by< jYfhka miq;, úlsrKYs,s;dj mj;sk 
m%foaYhka y÷kd.ekSug yelsúh' f¾ähï ̂ Ra - 225 yd Ra - 224& jHdma;s ù we;s wdldrh wOHhkh lsÍu 
úYaf,aIKhka i|yd ksheoska tla/ia lsÍu isÿlrk ,os' f¾fvdaka $ f;dafrdkaj, wdrïNl øjH f,i 
ie,flkafka by; i|yka l< f¾ähïh' .x.d fudahj,aysos fuu miqìï úlsrKhka by<u idkaøKhlska 
jd¾;d úh' 

 WodyrKhla jYfhka" l=Uqlalka Th" uqyqog jefgk ia:dkh jk l=ukoS by<u úlsrKYs,s;djh jd¾;d 
úh' tu w.h jirlg 29'6 msv la úh' by< miqìï úlsrKYs,s;djh jd¾;d jQ wfkl=;a m%foaYhka f,i 
l¿;r ̂ 28.9 mSv/yr&" Wiajegflhshdj ̂ 22.8 mSv/yr&" mq,auqfâ ̂ 20.7 mSv$Yr&yd oslaje,a, ̂ 15.8 mSv$yr& 
oelaúh yel' ñksfil=g oeßh yels idudkH úlsrKYs,s;d w.h jirlg 2'4 mSv w.hla .kS' 
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7'4 fN!;Sh yd ixLHd;aul úoHd

7'4'2'1' ;ks nqnq¿ fidfkd¨ñkikaia ys ixLHd;aul wkaúlaIhka 
tia' lreKdjxY" tï' úfcaisxy" ta' kdkdhlaldr

cd;sl uq,sl wOHdmk wdh;kh" uykqjr

;ks nqnq¿ fidfkd¨ñkikaia ys fndfyda kHdhd;aul yd ixLHd;aul ksrEmKhka ika;;sl ;r, hdka;%Kh 
u; mokï ù we;' ̂ Wod(- tjq,¾ iólrKh fyda keúh¾-iafgdalaia iólrKh& tjdhska ksrEmKh lr.; 
yels jkakfka mÍlaIKd;aul m%ÓM, j,ska jeä oshqKq lr we;s ixLHd;aul ksrEmKhka u`.ska we;eï 
èjkaO ridhksl m%;sl%shdjka ksjerosj ksrEmKh l< yel' fidfkd¨ñkikaia ;=< isÿjk nqnq¿ ì`o jeáu 

wOhkh lsßu i`oyd wKql .;slhka ^MD& yd fudkafg ldf,da jeks l%ufõohka Ndú;d flf¾' weußld 
tlai;a rdcOdksh yd fldßhdfõ mßfhaIK lKavdhï 2la úiska wxY= 50000000lska iukaú; nqnq¿ 

wkqrEmKh lsßu i`oyd MD l%ufõohka mokï lr.;a uDÿldx.hla ks¾udKh lr we;' flfia jqjo ienE 
8 10

f,iska mj;sk nqnq,l wxY= 10  - 10  w;r m5udKhla mj;s' fidfkd¨ñkiksia l%shdj,sfha oS wdf,dal 
ksmojk hdka;%Kh wjfndaOh lr .ekSu" fuu jHdmD;sfha wruqK ù we;' tfia wdf,dalh uqla; jk úg oS 
nqnq¿ ;=< isÿjk oE ms<sn`oj fidhs ne,Su i`oyd nqnq¿ ì`o jefgk úgoS ta ;=< mj;sk fN!;sl ;;ajhka 
mß.Kl wdldrfhka ks¾udKh lrk ,oS' nqnq¿ ì`o jefgk wjia:dj wOHkh lsßu i`oyd" c,- .;sl 
ksrEmKhka mokï lr.ksïka jeä oshqKq lrk ,o uDÿldx.hla Ndú;d lrñka úúO fN!;sl 

.=Kdx.hkaf.ka hq;= oshr ;=<oS SB/SL WIaK;ajh u; r`odmj;sk wdldrh wkaùlaIKh lrk ,oS' SBSL 

wdf,dal ;ShSsj%;djh u; Odjl mSvkfha He/Ar wdf,dal ;Sj%;djh u; Odjl mSvkfha HE/Ar wdf,dal 

;Sj%;djfha yd He/Xe ñY%Khkaf.a n,mEu o ks¾Kh lrk ,oSs' fuu wOHkfhka ,nd .;a m%;sM, mokï lr 
.ksñka m¾fhaIK m%ldYkhla fkdfnda osklska Ndr oSug yels jkq we;'

7'4'2'2' èjks ridhksl m%;sl%shdjkaf.a uq,sl Ab wkaùlaKhka
tï' úfcaisxy" ta' kdkdhlaldr 

ixLHd;aul ridhksl l%ufõohka Ndú;d lrñka wm úiska nqnq¿ ;=, isÿjk èjks ridhksl m%;sl%shdfjka 
wOHkh lrk ,oS' tfukau wdf,dal úfOdajkh yd nqnq¿ j, iuia; yeiS¾u flfrys tu èjks ridhksl 

m%;sl5shdjka úiska we;s flfrk n,mEï ms<sn`oj wkaúlaIfhka o isÿ lrk ,oS' So¬No wka;¾.; m%;sls%hd 

hdka;%Kfhka o" WIaK;ajh 200k 2000K w;r mj;sk úgoS tajdfha m%;sl%shd ;Sj%;djfhka o wkaùlaIKh 
i`oyd ab uq,sl wKql llaIK yd ixl%uK wjia:d isoaOdka; .Kkfhka Ndú;d lrk ,oS' fuu m%;sl%shdjkag 
iïnkaO jk ridhksl úfYaIhka CC-PVTZ moku iys;j CCSD uÜgfïoS m%Yia;slrKhg ,la lrk ,os' 

MP2/6‐31G(d,p) l%ufõohka fhdod .ksñka mej;sh yels Yla;s mDIaGhka ixLHd;aulj ks¾Kh flreKs' 

tfukau ffioaOdka;s;sl CCSD/cc-PVTZ uÜgu fhdod .ksñka ia:djr ,;aIhka i<l=Kq lsßu isÿ l< w;r 
iamkaok ixLHdmd;hka .Kkh lrñka ksudKhkag ,lalrk ,oS' fuu wkaùlaIdha oS N+ñ wjia:fgõ 

mej;sh yels ixfhda.hka f,i cis‐SONO, SNO2, + rans CONO, cis‐NOSO, t‐NOSO, NOS , cis‐ OSNO, trans‐2

OSNO, S+NO  yd N+SO  iu`. ñY% lrk ,o SO+NO m%;sl%Shlhka h' SO + ON  m%;sl%shdfõ wlrueos 2 2

wjia:djka úiska tys m%;sl%Shlhkag ióm ixfhda.hka iEofï Okd;aul Yla;shlska iukaú; fõ'  SO + ON  

m%;sl%shd wdlD;Skag wkqj m%;sl%shlhkaf.a wKql jHqyhka w;rueos jHqy 4la T;afia SO + ON  njg m;ajk 

w;r ^49'02 Kcal/mol& w;rueos jHqy 4la T;afia N+SO  (25.22kcal/mol) njg;a w;rueos jHqy 3la T;afia 2

+rans OSNO  (13.39kcal/mal) njg;a m;a fõ' SO+NO we;=<;a m%;sl%shdjkaf.a iS>%;djfhka .Kkh lsßug 

úp,kh w;rueos wjia:d isoaOdka;hkaf.ka lshefjk mßos 200k 2000K w;r WIaK;aj mrdihloS 
ff;%mrdñ;sl wdNskshia iólrKh úiska by< ksrjoH;djhlska hq;=j m%;sl%shd iS>%;djfhka oelafõ' fuu 
mÍkaIK lghq;= mikï fldg.;a m%ldYkhla kqÿre wkd.;fhaoSu t<s oelaùug kshñ;j mj;s'
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7'4'2'3' ;ks nqnq¿ fidfkd¨ñkkaia ms<sn`o m¾fhaIKd;aul wkaùlaIhka

mS' fyar;a" ù' nKavdr" ta' kdkdhlakdr
cd;sl uq,sl wOHdmk wdh;kh" uykqjr

nqnq¿ u;ska ksl=;ajk wdf,dal ;Sj%;djh wod, Odrl øjhkays fN!;sl .=Kdx.hka ødñl jdhq idkaøkh" 
yd;ami mSvkh WIaK;ajh" èjksl ødjk mSvkh yd Odjk ixLHd;h jeks ndysr idOlhka u;o r`od mj;s' 

c,fha isÿjk SBSL i`oyd isÿl, fndfyda mßlaIkd;aul wkaùlaIhkag wkqj yd;a,I WIaK;ajh wvq jkúg 
oS úfudapkh jk uq¿ wdf,dal ;sj%;djh ny< kexfjk w;r wxYl 30oS ksßlaUkh l< wdf,dal ;Sj%;d 
m%udKh fuka 100 .=Khl isma;su;a ;Sj%;;djhla wxYl 0 fõoS kssßlaIKh l, yels úh' fuf;la 

m¾laIkhkag ,la lrk ,o øjhka w;ßka by< ;sj%ldjhla iys;  SBSL oSma;ska ksl=;a lsßug i,a*shq¾la 

wï,h úiska isÿ lrhs' i,a%*shqßla wï, ødjkhka ;=< SBSL úiska ksmofjk wdf,dal ;Sj%;djhka yd;ami 
WIaK;aj fjki iu`. úp,k jk wdldrh ms<sn`o wOHkhla fuf;la isÿ lr fkdue;' tfia jqj;a 
I,a*shqßla ;=< wdf,dal úfudapk WIaK;ajh wkqj úp,kh jk wdldrfhka yd;amiskau fjkia jk nj jir 
lsyshlg by;oS ffioaOdka;slj Wml,amkh lr we;' i,a*shqßla øjkfha WèK;ajh my< nisk úg 
wdf,dal ;Sj%;;djh by< kexfjk nj ixLHd;aul ksrEmKh u`.ska wkdjrKh lr .ekSug yels ù we;' 
fuu iqúfIaê lreKqq m¾fhaIKd;aulj ;yjqre lr .ekSug fuf;la yelshdj Wod ù fkdue;' I,a*shqßla 
;=< wdf,dal úfudapkh isÿùug WIaK;ajh úiska we;s lrk n,mEu m¾fhaIK;aulj wkafõIKh lsßu;a 

ffioaOdka;slj l,ams; m%;sM,hka ;yjqre lr .ekSu;a wm úiska isÿ lr we;' jeä ÿrg;a H SO ødjkfha 2

mj;sk SBSL wvq w.hla .kakd úg oDYH mrdifha by< j¾Kkdj,s >k;ajhla .kakd njo WIaK;ajh 
by< hk úg mdrcïnq, mrdih fj; keUqre jk njo fidhd .ekSug yels úh' fuu m%;sm,hka c,h ;=<oS 
ksßlaIKh lrk ,o isÿùï u`.ska iïmq¾Kfhkau fjkia iajrEmhka .ekqk w;r ffioaOdka;sl 
l,ams;hkao fuf;la isÿ lr fkdue;'
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8' iyfhda.S;d yd WmfoaYk wxYh ^CCD&

8'1' Y%S ,xldfõ ukaofmdaIkh ;=rka lr,Sfï wruqKska iamsre,skdjka ^spirilií& j.d lsßu'
  ví' fca'à'fla'*¾kekafvda" tia' ta' l=,iQßh

1' 2'úY%dñl fïc¾ ckrd,a" j;af;f.or" l=reKE.," cd;sl uQ,sl wOHhk wdh;kh

iamsre,skdjka hkq fi!LH ;;a;ajh by< kexùug fhdod .; yels ihfkkdnelaàßhd úfYaIhla jk w;r 
ukaofmdaIKhg tfrysj fmdaIHodhS wdydrhla f,io Ndú;hg .efka' fuu mqfrda.dó jHdmD;sfha wruqK 
jkafka Y%S ,xldfõ úúO ndysr mßir ;;a;ajhka hgf;a úYd, mßudKfhka iamsre,skdjka j.d lsÍu 
ms<sn|j wkafõIKh lsÍuhs' mÍCIK wdrïN lsÍu i|yd wjYH jQ uq,sl wdl%uKhka bkaoshdfjka ,nd 
.kakd ,oS' NIFS úoHd.drhkaysoS fuu uQ,sl øjHhka iefrdla udOHh ;=<oS Wm frdamKh lsÍfuka msßisÿ 
lr.;a w;r w¾O iy frdams;hka yß;d.drj, ;eîuo tajdfha ud;D frdams;hka l=reKE., osia;%slalfha 
lKq., m%foaYfha ndysr f,i j.d lsÍuo isÿ lrk ,oS' wmq;slrKh lrk ,o ud;D frdams;fhka fldksl,a 
n÷ka yd ùÿre n÷ka ;=< ;nñka l=reKe., m%foaYfha WIaK;ajhg yev .eiSug i,iajk ,oS' ùÿre gexls 

;=<oS Tjqka nyq.=Kdkh ùfuka wk;=rej 2m × 4m m%udKfha ndysßka msysgd we;s fldkal%SÜ gexls ;=<g 
wdl%uKh lrk ,oS' bkaoshdfõ fuka úYd, mßudKfha ksIamdokhka i|yd fhdod .efkk ,dNodhS udOHhla 
m%:ufhka Ndú;hg .ekqKs' lDóka yd frdvq øjH jeàu je<elaùu i|yd tla tla gexlsh oe,aj,ska 

wdjrKh lrk ,oS' frdvq yd mCISkaf.a wmøjH m;s; ùu je,elaùug UV *s,agßka ma,diaála w;=rKhkao 

gexls u; Ndú;d lrk ,oS' wfkl=;a we,a.djkaf.a j¾Okh je<elaùu i|yd udOHfha PH w.h 8'5 isg 11'0 
o

olajd mj;ajd .kakd ,oS' by< j¾Okhla i|yd m%Yia; o, WIaK;ajh jQfha 35 C ls' jdhq j¾. yqjudrej 
iy øjH yd fmdaIlhka úysÿjd,Su Wfoid osklg 4 jrla tla tla gexlsh w;ska le,;Sug ,la lrk ,oS' udi 
18 lska miqj gexls f.dúfmdf<ys ndysr gexls 20 la ia:dms; lrk ,oS' wiajekak f,i ,nd.;a øjHfhys 
úh,s nr 10] la jQ w;r tys fm%daàk 63] la wvx.= jQ w;r laf,dafrd*s,a 13'2 mg/g m%udKhlska wka;¾.; 
úh' úh<d l=vq lr.;a øjHfhys wvx.= fm%daàka" úgñka yd wdiksla" leäñhï" f,â" u¾lß jeks ner f,day 

m%udKhka ld¾ñl ;dCIK wdh;kh ̂ ITI& úiska ñkqï lrk ,oS' ùÿre gexls ;=<oS SWISS udOHh ;=< j.d 

lrk ,o iamsre,skdjka f.a úh<s nr 13] la o fm%daàka m%udKh 67] la o jQ w;r 13'5 mg/g m%udKhlska 
laf,dafrd*s,a wvx.= úh' tfia jqjo fuu udOHh úYd, mßudKfhka Ndú;d lsÍfïoS jehj wd¾Ól msßjeh 
úYaf,aIKh lsÍu l< hq;= fõ' ,nd.;a m%;sM, j,g wkqj YS ,xldj ;=< md,kh lrk ,o msßisÿ ;;a;ajhka 
hgf;a id¾:l f,i iamsre,skdjka j.d l< yel'

8'2 fndaxÑ ^Phaseolus Vulguris& i|yd rhsfidaìhï wdl%uKhka Ndú;h ms<sn| uQ,sl fCia;% 
wOHhkhka'

tia' ta' l=,iQßh" B' tï' tÉ' cS' tia' talkdhl' wd¾' fla' cS' fla' l=udr
cd;sl uQ,sl wOHhk wdh;kh" uykqjr

úúO fndaxÑ j.djkaf.ka f;dard fjka lr.;a rhsfidaìhï udos,s lsysmhlska fndaxÑ j.djg fhdod .; yels 
fldyqn;a mokï lr.;a wdl%uKhka msßlaid ne.Su fjka lsÍu yd f;dard .ekSu isÿ l< w;r tfia 
f;dard.;a udos,s fodr.," y`.rkafl; yd ßls,s.ialv m%foaYhkaysoS fCIa;% wOHhkhkag ,la lrk ,oS' 
f.dùka úiska Ndú;fhaoS mj;sk ;;a;aj hgf;a tu wdl%uKhka l%shd lrk wdldrh wkafõIKh lsÍu 
wmf.a wruqK jQ neúka f.ú l%shdldrlï w;r;=r wdl%uKhka isÿ lrk ,oS' tneúka ìï ksheos 
úYd,;ajgh" Ndú;djk fmdfydr j¾. yd Ndú;hka ia:dkfhka ia:dkhg fjkia úh' fodr., m%foaYfha 
1m 12m" y`.=rkafl; 2m 3m yd ßls,a,.ialv 4m 4m m%udKfha ìï lvj,a fhdod .kakd ,oS; fmdfyr yd 
wdl%uK Ndú;fhka f;drj;a" wdl%uK rys; fmdfydr Ndú;h;a" fmdfydr rys; wdl%uKhka Ndú;h;a 
hk wdldrhka fhdod .ksñka mÍCIKhka isÿ lrk ,oS' wyUq uq,a by<g we÷k Ydlhkays uuQ, .eá;s 
j¾Okh ms<sn| ksÍCIKhka isÿ lrk w;r ;=r tla ld¾;=jla ;=<oS wiajkq jdr 5 lska o;a; tla/ia lr 
.kakd ,oS' wdl%uKsl ;;a;ajhka hgf;aoS Ydl j¾Okh hym;a uÜgñka mej;s w;r" uQ, .eá;s we;s ùuo 
by< hkq olakg ,enqKs' ,nd .;a m%;sM, j,g wkqj wdl%uKh yd fmdfydr Ndú;h hk folu isÿ lrk 
úg jvd;a by< wiajekakla ,eìh yels w;r wfkla wdldr fol w;r fjkila olakg fk,enqKs' fmdfydr 
Ndú;d lrk úgoS fukau wdl%uKhka fhdod .ekSfuka o uQ, .eá;s j¾Okh by< kexúh yels nj 
Wml,amkh l< yel' tneúka rhsfidaìhï wdl%uKhka fhdod .ekSfuka fmdfydr Ndú;h wvq lr .; 
yelsjk w;r tkhska j.djg jehjk uqo, wvq ùu yd mdßißl ¥IKh wju lr .ekSuo isÿl< yel' fuu 
uQ,sl fidhd .ekSï ;yjqre lr .ekSu i|yd jeäÿr fCIa;% w;ayod ne,Sï isÿ flfrñka mj;S'
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8'3 Y%S ,xldfõ l÷lr ;DK ìï i|yd Clover úfYaIfha rhsfidaìh,a wdl%uKhka Ndú;h ( mQ¾j 
wOHhkhka

1 1 1 2
tia' l=,iQßh " B' tï' tÉ' cS' tia' talkdhl " wd¾' fla; cS' fla' l=udr " ta' tï' ir;a nKavdr

1' 2'cd;sl uQ,sl wOHhk wdh;kh" uykqjr wfòfj, f.dúfmd," wfòfj,

wfòfj, f.dúmf,a l÷lr ;DK ìï ;=<oS Y%s ,xldfõ m%:u j;djg Clover úfYaIjka wdl%uKh lsÍfï 
fCIa;% w;ayod ne,Sï isÿ lrk ,oS' W,dlk ;DK ìï ;=< ffcùh khsg%cka ;sr lsÍu by< kexùu;a l÷lr 
c, m%Njhkag ydks lrk khsg%cka fmdfydr Ndú;h wju lsÍu;a fuu.ska wruqKq lr f.k we;' 

iajdNdúlj jefvk Clover úfYaIhka f.ka ,nd.;a rhsfidaìh,a tal,s;hka lsysmhla Ndú;fhka 
wdl%uKhhka ilid .kakd ,oS' by< M,odhs;djhla iys; udos,sh f;dard .ekSu i|yd wkafõIKhka isÿ 

lrk ,oS' iqÿ meyeos Clover úfYaIfha ;ks frdams;hka yd ;DK ñY% jdjka i|yd úúO m%udKfhkaf.ka .;a 
ridhksl fmdfydro iu`. tu wdl%uKhka Ndú;d lrk ,oS' hQßhd fmdfydr yd wdl%uK hk foj¾.hu 
rys;jo" ks¾foaYs; hQßhd fmdfydr m%udKh yd fldyqn;a u; wdl%uKsl îc wdl%uKhka iys;jo yd 
isgqjk úgo oshr wdl%uKhka jYfhkao ;ks frdams;hka ys w;ayod ne,Sï isÿ  lrk ,oS' ;DK ñY% j.djka 
i|yd hQßhd yd wdluK hk foj¾.hu rys;jo ks¾foaYs; uÜgfuka 0 25]" 50]" 75] yd 100] jk 
fmdfydr m%udKhka fhdod .ksñka wdl%uKhka iys;j yd rys;j w;ayod ne,Sï isÿ lrk ,oS' 
;ksfrdams;hka yd ñY% j.djkaf.ka lemSu isÿ lr ms<sfj,ska osk 45 la yd 28 la .;ùfuka osk 5 lg miq 

hQßhd yd oshr wdl%uKhka Ndú;d lrk ,oS' ìï ksheoSka 2m × 3m m%udKhkaf.ka wyUq f,i ilid .eKqk 
w;r m%;sp,s;ha 3 ne.ska Ndú;d lrk ,oS' tla tla w;a yod ne,Sï tlsfklg fjkia ia:dk 3 loS isÿ lrñka 
N+ úIu;djfhka we;s flfrk fjkialï ksÍCIKh lrk ,oS' khsg%cka fmdfydr fh¥ yd wdl%uK fh¥ ;ks 
j.djkays ffcjialkaO ksIamdokfha 12 uila .; jk ;=re fjkila olakg fkdjQ kuq;a fmdfydr yd 
wdl%uK folu Ndú;d fkdl< ksheoshg jvd by< m%udKhl ffcj ialkaOhla tajdhska ,nd .; yels úh' 
khsg%cka fmdfydr fjkqjg wdl%uKhka Ndú;d l< yels nj mejish yel' ñY% j.dfõ isÿ l< w;ayod 
ne,Sï j,ska ,nd.;a m%;sM, t;rï meyeos, ke;s kuq;a khsg%cka fmdfydr fjkqjg tla;rd ÿrlg wdl%uK 
Ndú;d l< yels nj olakg ,enqKs' m%;sM, ;yjqrelr .ekSug jeäÿr wOHhkhka isÿ flfrñka mj;S'
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III fldgi 

ld¾huKav, ú;a;s
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09';s,sK" ms<s.ekSï yd fmagkaÜ 

1' uydpd¾h tï'ta'fla't,a' osidkdhl 
  wdrdê; foaYk  ->k wjia:dfõ whksl ms<sn| wdishd;sl iuq¿j ^ACSS15&" cd;sl úYaj 
úoHd,h"   isx.mamQrej 
 
  2010" 2011 yd 2012 j¾Ihkays sci iÕrdjkays m,lrk ,o m¾fhaIK m%ldYkhka i|yd jQ ckdêm;s 
  iïudkfhka ̂ 2014 fkdjeïn¾& msÿï ,nk ,os' 

2' wdpd¾h ví'cS'fca' äÜgia ( úlsmsähd ,ehsia;=.; lsÍïj,g tlaùug yels úh 
 ^http: $$en.wikipedia.org$- wiki$wilf - dittus& 

3' MCM bland,a - cd;sl m¾fhaIK iNdj úiska 2011 úoHd;aul m¾fhaIKhka i|yd msßkefuk l=i,;d  
iïudkfhka msÿï ,nk ,oS' 
4' uydpd¾h hQ't,a'î' chisxy - 2012 úoHd;aul m%ldYkkhka i|yyd msßkefuk ckdêm;s iïudkh 
5' uydpd¾h ta' kdkdhlaldr - 2011" 2012" 2013 úoHd;aul m%ldYkhka i|yd msßkefuk ckdêmm;s   
 iïudkh 
6' uydpd¾h cS' fifkúr;ak - 2011 jir i|yd úoHd;aul m%ldYkhka i|yd ckdêm;s iïudkh 

7' wdpd¾h cS'fla' frdydka fiakdër 
 - 2010" 2011 yd 2012 j¾Ihka i|yd SCI iÕrdjkays m,lrk ,o m¾fhaIK m%ldYkhka i|yd jQ   
 ckdêm;s iïudkhka ̂ 2014 fkdjeïn¾&
 - 2012$2013 j¾Ihka i|yd msßkefuk › ,xld újD; úYaj úoHd,h fj;ska jd¾Isl m¾fhaIK    
 iïudkhka ̂ 2014 fkdjeïn¾&
 - cd;sl m¾fhaIK iNdj úiska 2010" 2011 yd 2012 j¾Ihka ys SCI iÕrdjkaj, m,lrk ,o m¾fhaIK 
  m%ldYkhka i|yd jQ l=i,;d iïudkhka ̂ 2014 foieïn¾& 

8' wdpd¾h tï'tia' ú;dkf.a 
 - 2012 úoHd;aul m%ldYkhka i|yd msßkefuk ckdêm;s iïudkhks 
 - úoHd jHdma;s fufyjr Wfoid cd;sl moku uÕska msßkefuk we.hSï iïudkh 
 - tia'tia'wd¾'tï'ã'tÉ'wd¾' úfcafialr úiska 2013 j¾Ifha PGIS fj;ska ,nd.;a o¾Ykm;s Wmdê 
  m¾fhaIKh wëlaIKh fjkqfjka meßkefuk SURSED iïudkh 
 - 2011 jif¾ úoHd;aul m%ldYkhka i|yd cd;sl m¾fhaIK iNdj úiska msßkefuk l=i,;d iïudkh

9' wdpd¾h úÿrx.d jhssiqkaor 
  wdydr úoHdj ms<sn|j cd;Hka;r ixioh úiska lekvdfõ fudkaá%h,aysos mj;ajk ,o 17 jeks   
  iïuka;%K ud,djkays ieisjdr folla i|yd iNdm;s OQrh fydnjk ,os' 
 - iu.dó ieis 3'5 ( ld¾ñl jYfhka jeo.;ajk ksIamdok ta iïnkaO lreKq - fidaähï yd iSks   
  wvqlsÍu ̂ wf.daia;= 18" 2014&
 - iu.dó ieis 10'6 ridhkh wdydr - ffcj l%shdldÍ;ajhka y÷kd.ekSu" ksudkh yd M,odhs;djh  
  ^wf.daia;= 21" 2014& 
  2015 j¾Ifha weußld tlai;a rdcOdksfha wdydr ;dlaIK wdh;kfha idOk iïudkhka     
  m%odfkda;aijfha cQß lñgq idudcsldjla f,i lghq;= lsÍug wdrdOkd ,nk ,os' 
  lekvdfõ fudkaá%h,ays mj;ajk ,o wdydr úoHdj ms<sn| cd;Hka;r ixiofha 17 jeks iuq¿jg   
 iyNd.s ùu i|yd ixj¾Okh fjñka mj;sk rgj,g msßkefuk wkq.%dyl odhl;ajh ,nd.ekSug   
yels úh' 

10' wdpd¾h ta' úchisxy 
 kej; wdfrdamKh l< yels negß i|yd › ,xldfõ iajNdúl b,a,ï" .%e*hsÜ jeä oshqKq lsÍu ms<sn|j 
 isÿlsÍug fhdacs; m¾fhaIKh ms<sn|j f;rmqï ;dlaIKsl lafIa;%hka 10 l i|yka ù we;' 

11' iS'ta' f;dgj;a;f.a 
 2011 yd 2012 j¾Ihka ys SCI iÕrdjkaf.a m,lrk ,o m¾fhaIK m%ldYkhka i|yd msßkefuk NRC  
l=i,;d iïudkh ̂ 2014" Tlaf;dan¾ 31& 
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12' úoHd wOHdmk yd jHdma;s tallh ̂  SEDU& 
  B' iajdNsudkS" cd;sl B - ixhqla; iïudk W<f,a ^2014& B - wOHdmksl yd bf.kqï j¾.SlrKh   

 hgf;a msßkefuk cd;sl iïudkh oskd .ekSug fuu tallfha úÿ keK yjq, - úoHd mKsjqv yqjudre  

 fiajd  lKavdhu iu;a úh' 
  äcsg,a ixhqla; ks¾udK úYsIaghka y÷kd .ekSfï wruqfKka" f;dr;=re ikaksfõok ;dlaIK   
  ld¾hxYh ^ICTA& úiska B iajdNsudks wdrïN lr we;' f,dalfha by<skau ms<s.efkk wdldrhg B  
 iajdNsudks ;Hd. m%odkh isÿflf¾' 
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10' úoHd jHdma;sh 

10'1 úoHd wOHdmk yd jHdma;s tallh 

wNsu;d¾:hka 
A. ;dlaIKsl yd úoHd;aul f;dr;=re yqjudre lr.ekSu i|yd úoHd;aul m%cdjkag iyfhda.h ,ndoSu 
B' úoHdj ms<sn| uyck wjfndaOh by< kexùu 

A. úoHd;aul m%cdjka i|yd isÿlrk ,o iqúfYaIs iNdjdrhka 
A1 uykqjr" cd;sl uQ,sl wOHhk wdh;kfhaos mj;ajk ,o úfYaI foaYk yd m¾fhaIK iuq¿ 

  —ld,.=K úm¾hdihka yd c, iïm;a˜" 2014 ud¾;= 19 wdpd¾h chka; Tfífialr" m%Odk wkqrEml  
 ol=Kq *af,dßvdfõ c, l<uKdlrK uOHia:dkh" *af,daßvd" wefußld tlai;a rdcOdksh 

  —› ,xldfõ ksj¾;k l,dmSh úh<s ñY% iodyß; jkdka;rhkaf.a YdlSh úúO;ajh" jHqyh yd   
 .;slhka ms<sn| ixikaokd;aul wOHhkhla" 2014 wfm%a,a 19 ta'î' ueoj;a;" m¾fhaIK iyldr"    
NIFS 

  ,s.afkdfi,shqf,disl øjHhkaf.ka ffcj bkaOk ksIamdokh˜ 2014 uehs 19 
  tï' l;sr.duka;ka" m¾fhaIK iyldr"" NIFS 
 
  ;dm úoHq;a moaO;s yd øjH jeä oshqKq lsÍu ( 2014 cQ,s 17 uydpd¾h neiaáhka fcda¾ca" ;dlaIK yd  
  nfhdksla mSGh" f¾ka - ud,a úYaj úoHd,h" cZuksh 
 
  —y÷kd fkd.;a jl=.vq frda.h kej; meñfKhs˜ 2014 cQ,s 18 
  uydpd¾h wd¾'tï'cS' rdcmlaI" ridhk úoHdj ms<sn| fcHIaG uydpd¾h" úoHd mSGh" fmardfoKsh  
 úYaj úoHd,h 
 
  laIh frda. ldrlhskaf.a jix.; frda. úoHd wKql wOHhkhka mokï lr.;a m%Yia;slrKh lrk 
  ,o MIRU - VNTR ghsmsx moaO;shla yd iafmd,sf.dghsmsx" 2014 cQ,s 29 
  ÿ,ka;s ùrfialr" m¾fhaIK iyldr" NIFS 

  iajNdúl iïm;a ;=<ska ffcj l%shdldÍ mßjD;a;slhka fjkalr.ekSfï wkafõIKhka" ms<sn| cd;sl 
  jevuq¿j" 2014 Tlaf;daïn¾ 13 isg 17 olajd NIFS ys iajNdúl ksmhqï m¾fhaIK lKavdhï úiska  
  mj;ajk ,os' 
  ;reK mrmqr i|yd kHIaál úoHd wOHdmkh - cmdkfhka ,o w;aoelSï ;=<ska úlsrKYS,s;djh   
 y÷kajd oSu" 2014 foieïn¾ 10 
  uydpd¾h à' ,sfudaf;da" cd;sl úlsrKYS,s úoHd wdh;kh" cmdkh 

AA2'Wmdê wfmalaIl isiqka i|yd úoHd.dr mqyqKqj ,ndoSu 
 
 reyqKq úYaj úoHd,h 
 2014 cQks 17 
 lDIs ffcj úoHd úfYaI Wmdê mdGud,dj yodrK Wmdê wfmalaIl isiqka 15 fofkl= Ydl cSj úoHd" laIqø 
 cSj úoHd yd lDIs úoHdj ms<sn|j Tjqkaf.a m%dfhda.sl oekqu jeäoshqKq lr.ekSfï wruqfKka cd;sl   
uQ,sl wOHhk wdh;khg meñKshdh' 

 fmardfoKsh úYaj úoHd,h 
 2014 Tlaf;dan¾ 16 
 Ydl cSj úoHd" laIqø cSj úoHd yd lDIs úoHd m%dfhda.sl oekqu jeä oshqKq lr.ekSu i|yd WoaNso úoHd  
úfYaI Wmdê wfmalaIl isiqka 10 fofkl= cd;sl uQ,sl wOHhk wdh;khg meñKshy' 
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 rcrg úYaj úoHd,h 
 2014 fkdjeïn¾ 21 
 lDIs bxcsfkare yd mdxY= úoHd úfYaI Wmdêh yodrk isiqka 10 fofkl= Ydl cSj úoHd" laIqø cSj úoHd  
 m%dfhda.sl oekqu Tmakxjd .ekSfï wruqfKka cd;sl uQ,sl wOHhk wdh;khg meñKsh' 

B' úoHdj ms<sn| uyck wjfndaOh by< kexùu 
 2014 jir ;=<os l%shd;aul lrk ,o úfYaI jHdmD;ska 
 
 B'1 kj wdkd.;hla i|yd úoHdjka wdl%uKh ̂ ISTIF& UNESCO úiska wdOdr ,nd fok ,oS' 
   fuu jHdmD;sfha m%:u woshr f,i oaú;shsl uÜgfï wOHdmkh fjkqfjka úoHd;aul l%ufõohka 

yd kj b.ekaùï l%ufõohka Ndú;d lsÍu id¾:l f,i bgqlrk ,os' ta i|yd UNESCO fyj;a 
tlai;a cd;Skaf.a wOHdmksl yd ixialD;sl ixúOdkh fj;ska wdOdr iemhqKs' fï fjkqfjka 
uOHu m<df;a isxy, yd fou< .=rejreka 1160 fofkl=f.a iyNd.S;ajfhka jevuq¿ 14 la 
mj;ajk ,os' fojk woshr f,i .=rejreka w;r ;rÕhla meje;aùug lghq;= isÿflfrñka 
mj;sk w;r 2015 j¾Ifha m<uq Nd.h jk úg f;jk woshro ksulsÍug wfmalaId flf¾' 

   http($$istifs.blogspot.com/ 

 B'2 úÿ keK oiqk hq áhqí kd,sldj 
   cd;sl úoHd moku úiska wdOdr ,ndfok ,os' 
   jHdmD;s lKavdhu (  wdpd¾h l=udß ;s,lr;ak ̂ jHdmD;s kshuq&
          wYdka .sksf.a ̂ ;laIK iyldr&
          oskQId kjr;ak ̂ lKsIaG m¾fhaIK iyldr& 

 isiqkayg úoHd mdvï yd mÍlaIK isxyf,ka myod oSu;a" úoHd úIh ir," myiq yd is;a.kakd iq¿ 
úIhla f,i m%p,s; lsÍu;a hk wruqKq fmroeß lr.ksñka fuu úÿ keK oiqk hQ áhqí kd,sldj ms<sn| 
jHdmD;sh wdrïN lrk ,os' 2014 jif¾ wdrïN lrk ,o fuu jHdmD;shg cd;sl úoHd moku fj;ska 
m%;smdok iemfhk w;r fï jk úg" fuu kd,sldfõ idudkH fm< yd Wiia fm< úIh ks¾foaYfha 
iukaú; úúO mdvï yd mÍlaIK fukau isiqkag ;ksju l< yels ;j;a mÍlaIK /ila úia;r flfrk 
flá ùäfhda 20 lska iukaú; fõ' bl=;a udi lsysmh ;=<oS osjhsk mqrd oyia .Kkla isiqka fuu kd,sldj 
krUd we;s w;r i;=gqodhl m%;spdrhka ,nd.ekSug iu;a ù we;' ̂ www.youtube.com/user/IFSVND&

 B'3 úÿ keK yjq, $ úoHq;a udOHhla ;=< újD; úoHd uKAv,h ̂ OSCEM& 
 
   jHdmD;s lKavdhu ( wdpd¾h l=udß ;s,lr;ak ̂ jHdmD;s kshuq& 
          úrdca talkdhl ̂ ;dlaIK ks,Odß&
          osfkaIs ;,lsßhdj ̂ lksIaG m¾fhaIK iyldr& 

 OSCEM ^úoHq;a udOHhla ;=< újD; úoHd uKav,h& fyj;a úÿ keK yjq, úoHd flá mKsjqv f;audj 
2012 jif¾os wdrïN lrk ,os' › ,dxlslhkaf.a úoHd idlaIr;djh yd úoHd;aul oekqu by< kexùu 
fï uÕska wruqKq lr.kakd ,oS' 

 OSCEM fj;ska tys idudcslhkayg úoHd;aul oekSu by< kxjd .ekSug;a" úplaIK nqoaêh jeä oshqKq 
lr.ekSug;a" mdi,a m%cdjka yd idudkH uyck;dj ;=< úoHdj ms<sn| Wkkaÿjla we;s lr,Sug;a 
iyfhda.h ,ndfoa' oskm;d isÿflfrk flá mKsjqv fiajdjla" Bfï,a yd iudc fjí wvú ^f*aia nqla" 
Üúg¾&" isxy, úoHd íf,d.a wvúhla yd m%Yak úpdrd;aul wxYhla fuhg we;=,;a fõ' Bg wu;rj 
fïjd Ndú;d lrkakkag tosfkod l%shdldrlï wdY%s;j mj;sk úoHd .eg¿" wod< úoHd;aul m%cdjka 
iuÕ idlÉPd lsÍug wjldY i,id oS we;' fkdñf,a isÿffrk fuu fiajdj rcfha ksjdvq oskhka yer 
wfkla i;sfha oskhkaysos flá mKsjqv" Bfï,a yd iudc cd,d fjí wvú Tiafia ,nd.; yel' 

 http($$vidunenahawula.sc.encerays.com 

 OSCEM jHdmD;sfha jeo.;a ikaêia:dkhla f,i 500 jeks úoHd flá mKsjqvh ksl=;a lsÍu 2014 cQ,s ui 
 15 jeks osk ;dlaIK yd m¾fhaIK wud;H .re mdG,s pïmsl rKjl ue;s;=uka úiska isÿlrk ,os'   
2013$2014 jir i|yd fuu fiajdfõ by<u ia:dkh ,nd.ekSug ;reIs rKjl iu;a jQ w;r ta i|yd  
msßkefuk rka molalu yd iy;sl m;%h UNESCO .re uydpd¾h w;a;d W!¾ ryauka fj;ska 2014   
Tlaf;dan¾ 13 jeks osk cd;sl uQ,sl wOHhk wdh;kfhaos ,nd.kakd ,os' 
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  OSCEM hkq ol=Kq wdishdfõ m%:u úoHd flá mKsjqv fiajdj jk w;r fuu fiajdj fkdñf,au   
 ,nd.; yel' B' iajdNsudks cd;sl iïudkfhka msÿï ,eîugo yelsjQ w;r ta jevlghq;= id¾:lj   
isÿflfrñka mj;s' 

 B'4 Mass jHdmD;sh ̂úoHd isiqka i|yd cx.u Ndú;hka&

   jHdmD;s lKavdhu (  wdpd¾h l=udß ;s,lr;ak ̂ jHdmD;s kshuq&
          úrdca talkdhl ̂ ;dlaIK ks,Odß& 
   
   MASS hkq › ,dxlsl isiqkag kùk yd jvd;a Woafhda.su;a wdldrfhka úoHdj bf.k .ekSu i|yd 

wjeis cx.u Ndú;hka isxyf,ka ks¾udKh flfrk m%:u jHdmD;shhs' fuu jHdmD;sfha m%:u 
Ndú;h f,i wdj¾;s;d uQ,øjHhkaf.ka wOHdmksl l%svdjla ksl=;a flreKq w;r tuÕska isiqkag 
wod, ridhksl uQ,øjH .=Kdx.hka myiqfjka u;l ;nd .ekSug fukau iqúfYaIs úfkdaohla 
,nñka ridhk úoHdj bf.kSugo wjldY ie,fia' bosß jir ;=<os ;j;a Ndú;hka yd l%svd 
/ilau fuu jHdmD;shg we;=,;a lsÍug wfmalaId flf¾' 

   https($$play.google.com/store/apps/ details?id = com virajlive.cardgame

 B.5  isxy, úoHd fjí wvúh" úÿ ux fm; 

   jHdmD;s lKavdhu (  wdpd¾h l=udß ;s,lr;ak ̂ jHdmD;s kshuq& 
          .hdka iS'fla' nKavdr ̂ ;dlaIK ks,Odß& 

   isxy, udOHfhka úoHd f;dr;=re iemhSfï wruqK fmroeß lr.ksñka úoHd uxfm; fjí wvúh 
osh;a lrk ,os' fuu fjí wvúh ;=< úoHd{hska úiska rÑ; úoHd;aul ,sms" úoHd;aul l%svd" 
is;a.kakd úoHd;aul mÍlaIK" úoHd;aul Yío fldaI jeks wx. we;=,;a ù we;' úÿ ux fm; 
m%:u isxy, úoHd fjí wvúh jk w;r B iajdNsudks iïudk Wf<f,a B - wOHhk yd wOHdmk hk 
wxYhka cQßfha úfYaI l=i,;d iïudkhgo md;% úh' fuu jHdmD;sfha lghq;= oekg id¾:lj 
isÿflfrñka mj;s' 

 B'6  f,dal úoHd i;sh 

   2014 f,dal úoHd i;sh iurñka isiqka fjkqfjka isÿlrk ,o jevuq¿" ;rÕdj,ska yd uyck 
oekqu by< kexùfï jevigyka osh;a lrk ,os' ta i|yd ;drld úoHd wOHhk yd wNHdjldY 
.fõIK moku úiska iyfhda.s;dj imhd fok ,os' 

   úúO ;rÕ" l%shdldrlï yd uyck oekqj;a lsÍfï jevigyka j,ska iukaú; wdrïNl 
ieisjdrh 2014 Tlaf;dan¾ 14 jeks osk uykqjr m%foaYfha mdi,a 10 l isiqkaf.a iyNd.s;ajfhka 
uQ,sl wOHhk wdh;kfhaos mj;ajk ,oS 

127



   2014 fkdjeïn¾ ui 11 fjks osk mdi,a isiqka i|yd jQ jevuq¿jla mj;ajk ,os' Bg isiqka 70 
fofkl= muK iyNd.s úh' fuysos uydpd¾h wdisß  kdkdhlaldr úiska —úoHdfõ wNsryia˜ uehska 
foaYkhla meje;ajQ w;r wka;¾ mdi,a l%shdldrlï yd ;rÕdj,s /ilau fuu jevuq¿jg 
wka;¾.; úh' 

  ;rÕdj,sh 1 ( wjldYsh ;dlaIKh ljphla ;=< ysosñka 

  fuu ;rÕdj,sfhaos isiqkayg wjldYSh ;dlaIKh udkj iqNidOkh Wfoid uefhka mj¾ fmdhskaÜ  
 bosßm;a lsÍï fyda flá ùäfhda ;ekSug kshñ; úh'

  ;rÕdj,sfha fojk yd f;jk ia:dkhka ms<sfj,ska › pkaodkkao fn!oaO mdi, yd Wiia nd,sld mdi, 
  úiska oskd.kakd ,os' tlÿ bosßm;a lsÍula fyda cQßfha wfmalaIs; m%ñ;Skag wkql+, ;;ajhl fkd;snQ  
 neúka m%:u ia:dkh oskd.ekSug lsisfjl=g;a yelsjQfha ke;' 

  ;rÕdj,sh 2 ( —wjldY ;=< csjh˜ 

  jevuq¿j ;=<os YsIHhka isÿlrk ,o l%shdldrlïj,g iu.dój fuu ;rÕdj,sh mj;ajk ,os'   
 isiqkayg Tjqka fjk;a .%yf,dalhl fjfik nj Wml,amkh lrñka u;=jk .eg¿j,g ms<s;=re    
fiùug isÿúh' 

  fuu ;rÕdj,sfha m%:u yd fojk" ;=kajk ia:dkhka ms<sfj,ska uydudhd nd,sld úoHd,h" Wiia   
 nd,sld úoHd,h yd fmardfoKsh uOH uyd úoHd,h úiska oskd.kakd ,os' ta fjkqfjka l=i,dk yd   
 iy;sl m;a msßkuk ,os' 

  ;rÕdj,sh 3( —wjldY ùrhd˜ 

  wjldY wkqrEmk ks¾udK ;rÕdj,sfha ch.%dylhskaygo fuu jevigyfkaos ;Hd. msßkuk ,os' 
  tfukau Tjqka úiska ks¾udKh lrk ,o wkqrEmKhlao m%o¾Ykhg ;nk ,os' fuys m%:u ia:dkh › 
  pkaodkkao fn!oaO mdif,a isiqka úiska oskd.;a w;r fojk yd f;jk ia:dkhka oskd .ekSug    
 fmardfoKsh uOH uyd úoHd,fha isiqyq iu;a jQy' 

  —udkj hym; Wfoid wjldYsh ;dlaIKh˜ uefhka mj;ajk ,o fmdÿ ck;dj oekqj;a lsÍfï   
 jevigyk 2014 fkdjeïn¾ 15 jeks osk lekaä isá fikag¾ysos mj;ajk ,os' 
  
  l=vd orejka i|yd ks¾udKh jQ wdo¾Ykhka yd wjldYSh m%o¾Ykhkaf.ka iukaú; jQ fuu    
 jevigykg 1500 fofkl=f.a muK iyNd.s;ajh ,nd.ekSug yelsúh' 
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B'7 ksks;s ;dlaIKh ms<sn|j oekqj;a lsÍfï jevigyk 

  ksks;s ;dlaIkh ms<sn|j oekqj;a lsÍfï jevigyfka bosß mshjr f,i ,enqKq b,a,Sïj,g wkqj   
foaYkhkao mj;ajk ,os' wdpd¾h l=udß ;s,lr;ak úiska ksks;s ;dlaIKh ms<sn| my;ska olajd we;s  
ia:dkhkaysos foaYk ud,djka mj;ajk ,os' 

   r;af;dg m%dfoaYSh f,alï n, m%foaYfha isiqka 200 la yg 2014 uehs 06 jeks osk mrdl%u úoHd,fhaos 
   foaYkhla mj;ajk ,os' 
   mkaú, m%dfoaYSh f,alï n, m%foaYfhka isiqka 100 layg 2014 iema;eïn¾ 17 jeks osk mkaú,   
  rdcisxy úoHd,fhaos foaYkhka mj;ajk ,os'
   M,lvqj m%dfoaYsh f,alï n, m%foaYha isiqka 100 la yg M,lvqj isxy, uyd úoHd,fhaos 2014   
  foieïn¾ 24 jk osk foaYkhla mj;ajk ,oS' 

B'8 wOHdmk l,dm yd mdi,a i|yd isÿl< úoHd osk jevigyka 
  my; olajd we;s úoHd osk jevigyka i|yd m%Odk wdrdê;hd f,i wdpd¾h l=udß ;s,lr;ak   
  iyNd.s jQ w;r weh úiska my;ska olajd we;s foaYkhkao isÿlrk ,os' 

   2014 cQks 23" l=reKE., Y=oaO jQ mjqf,a lkHdrduh —cSj wkqlD;ska˜ ms<sn| foaYkhla mj;ajk  
  ,os' 
   ÿkayskak oaú;shsl mdi," f;,afoKsh" 2014 iema;eïn¾ 30 úoHdj bf.kSfï jeo.;alu uefhka  
  foaYkhla mj;ajk ,oS' 
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  wdpd¾h l=udß ;s,lr;akg 2014 cQ,s ui 04 jeks osk fld;auf,a wOHdmk l,dmfha mj;ajk ,o úoHd 
  osk jevigyfka isiq úoHd ;rÕdj,sfha úksYaph uKav,fha lghq;= lsÍug wdrdOkd ,enqKs' 

B'9  úoHd l|jqr 
  uydudhd nd,sld úoHd,fha 6" 7" yd 8 hk fY%aKsj, bf.kqu ,nk isiqka 965 fofkl= i|yd 2014 cQks 
  ui 25 jeks osk SEDU lKavdhu úiska úoHd l|jqrla mj;ajk ,os'

B'10  ;dreK kdhl jevigyk 
  2014 cQks ui 20 jk osk cd;sl úoHd mokfïos ;reK kdhlhska fjkqfjka jevuq¿jla mj;ajk ,os' 

foaYk folla úoHd.dr kerUqï yd ikaksfõok l=i,;d jeäoshqKq flfrk l%shdldrlï /ila fuu 
jevuq¿jg we;=,;ah' 

B'12 mdi,a úoHd jevigyk 2014 ̂ SSP& 
  mdi,a úoHd jevigyk hkq ;reK mrmqr w;r úoHd jHdma;sh by< kexùfï wruqfKka jd¾Islj 

isÿflfrk b;d jeo.;a jevigykls' f;dard.;a úoHd;aul lafIa;%hka lsysmhla fj; ;reK 
YsIHhka fhduq lsÍu;a Tjqkg m¾fhaIKhkays ksr;jk úoHd{hska iuÕ wfkHdakH l%shdldrlï 
we;slsÍug wjia:dj i,id oSu;a uQ,sl jYfhka wfmalaId flf¾' 

  bl=;a jQ jir ;=<osS o fuu jevigyk 41 jeks jrg;a id¾:l f,i meje;aùug yels jQ w;r ta i|yd 
  osjhsfka kka foiska isiqyq 120 fofkl= iyNd.s jQy'  

  foieïn¾ 16 jeks wÕyrejdod 

  —oSma;su;a wkd.;hla i|yd Tnf.a ld,h M,odhsj Ndú;h˜
  wdpd¾h c,h;a tosßisxy" fcHIaG lÓldpd¾h" isú,a bxcsfkare$wOHlaIl - ÿria: yd wLKav   
  wOHdmk uOHia:dkh" fmardfoKsh úYaj úoHd,h 

  —mdIdK yd fi!LHh˜ 
  uydpd¾ iS'î' osidkdhl" wOHlaIl" cd;sl uQ,sl wOHhk wdh;kh 

  foieïn¾ 17 jeks nodod

  wdydr ms<sn| úoHdj ( ridhksl yd ri ixfõos wdpd¾h úÿrx.d jhsiqkaor" m¾fhaIK wdpd¾h   
 cd;sl uQ,sl wOHhk wdh;kh 

  ridhk úoHd uecsla 
  uydpd¾h fca' nKavdr" m¾fhaIK uydpd¾h" cd;sl uQ,sl wOHhk wdh;kh 
 
  foieïn¾ 18 jeks n%yiam;skaod 

  lafIa;% pdßld ̂ rkafoks., n,d.drh& 

  foieïn¾ 19 jeks isl=rdod
 
  kùk fN!;sl úoHd wNsryia 
  uydpd¾h wdisß kdkdhlaldr" m¾fhaIK uydpd¾h" cd;sl uQ,sl wOHhk wdh;kh 

  úoHdfõ iSud 
  wdpd¾h tï'iS'tï' bland,a" fcHIaG m¾fhaIK wdpd¾h" cd'uq'w'wd

iyfhda.s;djhka 
wOHdmk fomd¾;fïka;=j" UNESCO" jHdmD;s wxl 6651137004 SRL › ,xldfõ m%:ñl oaú;sl wOHdmk 
uÜgï i|yd úoHd;aul l%ufõoh yd kùk b.ekakqï l%ufõohka wdl%uKh˜ 
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udkj iïm;a ixj¾Okh 

 úYaj úoHd, m%fõYh n,dfmdfrd;a;=fjka isák m¾fhaIK iyldrjreka 
 
  kùkaød lS¾;sisxy   ^2014 ckjdß 31 olajd&
  osfkaIs ;,lsßhdj   ^fmnrjdß 1 isg fï olajd &
  oskQI kjr;ak    ̂ 2014 ckjdß 20 isg 2014 Tlaf;dïn¾ 31 olajd&
  iÑka; jks.fialr  ^iema;eïn¾ 11 isg fï olajd&
  iÍ; lreKd;s,l   ^Tlaf;dan¾ 1 isg fï olajd& 

 f;dr;=re ;dlaIKsl mqyqKq YsIH 
  úrdca talkdhl   ^2014 wfm%a,a 09 olajd&
  ta'wd¾' .sksf.a    ^2014 ud¾;= 31 olajd&

 fm!oa.,sl f,alï - mqyqKq YsIH 
  ;s,sKs iqukr;ak   ^ckjdß 16 isg fï olajd&
  WIdks wfír;ak   ^wf.daia;= 7 isg iema;eïn¾ 6 olajd& 

  iafjÉPd 
  ukackd chr;ak ^2014 fkdjeïn¾ 24 isg fï olajd& 

10'2 m¾fhaIK lKavdhï úiska isÿlrk ,o úoHd jHdma;s l%shdldrlï 

 a. fN!;sSh yd ixLHd;aul úoHd 
  wm m¾fhaIK lKavdhfï ish¿u idudcslhka úiska NIFS ys mdi,a úoHd jevigykg iyNd.s jQ  
  isiqkayg úoHd.dr ieiska mj;ajk ,os’ ̂ 2014 foieïn¾ 16 - 19& 
  iyNd.s jQ isiqka ixLHdj - 100 

 b. ksks;s ;dlaIKh yd øjH fN!;sl úoHdj 
  f,dal úoHd i;sh 2014 y÷kajdoSfï jevigyk ̂ 14'10'2014& 
  mdi,a ;rÕdj,sh yd mdi,a kCI;% úoHd jevuq¿j ̂ 11'11'2014& 
  udkj iqNidOkh Wfoid wjldY ;dlaIKh yd m%o¾Ykhka ̂ 15'11'2014& 

 c. iajNdúl ksmehqï
  uydpd¾h hQ't,a'î' chisxy yd uydpd¾h tka'tia' l=ud¾" Tlaf;dïn¾ 13 - 17 oskhkays meje;ajQ   
 iajNdúl m%Njhkaf.ka ffcj l%shdldÍ mßjD;a;chka ,nd.ekSu wkafõIKh lsÍu i|yd jQ cd;sl   
jevuq¿fõ iïm;a odhlhka f,i lghq;= l<y' 

  HPLC yd iajNdúl ksmehqï úYaf,aIKh i|yd tys Ndú;h yeoskaùu uefhka 2014 foieïn¾ 20  
  hdmkfha m,auhsrd m¾fhaIK wdh;kfha meje;ajQ jevuq¿jgo iïm;a odhlhka f,i iyNd.s jQy'  
 ã'tia' chùr úiska tu jevuq¿jg ;dlaIKsl iyfhda.h ,ndfok ,os' 

 d. ffcj úúO;ajh 
  ñksia - jdkr .egqï 
   › ,xld cd;sl úoHd moku ( ñksia jdkr .egqï ms<sn|j jevuq¿jla 2014 wfm%a,a 10 jeks osk  
   fld<Uos mj;ajk ,os' 
   udkj iïm;a l<uKdlrK wud;HdxYh ( › ,xldfõ ñksia jdkr .egqï wju lsÍu yd jdkrhska 
   ixrlaIKh lsÍu ms<Sn| jevuq¿jla 2014 fkdjeïn¾ 15 - 16 oskhkays fld<Uos mj;ajk ,oS' 

  cd;Hka;r jd¾;duh Ñ;%mg 
  —f.da,Sh ixrlaIK wOHdmkh˜ ms<sn|j ld,h jeämqr fhdojk ,o w;r ta i|yd fmdf<Dkakrefõ  
 ueflda j÷rkaf.a p¾hd rgd wdY%fhka äiaks ksIAmdolhka úiska ks¾udKh lrk ,o Ñ;%mghla i|yd  
 iyfhda.h ,ndfok ,os' úfkdaod;aul fukau wOHdmksl jYfhkao jeo.;a jQ fuu Ñ;%mgh f,dj   
mqrd fm%alaIl ñ,shk .Kkl wjOdkh oskd.ekSug iu;a jQ w;r iajNdj ixrlaIKhg we;s     
wjYH;djh ms<sn| mKsjqvho fuu Ñ;%mgh uÕska uekúka ck;dj w;rg f.khd yelsúh' 
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 e' ffi, cSj úoHd jHdmD;sh 
   mdi,a úoHd jevigyk 2014 foieïn¾ 18 isiqka 150 fofkl= iyNd.s úh' 
   lreKdkdhl jevuq¿j" 2014 cQ,s 20" isiqka 22 fofkl= iyNd.s úh' 

 f' N+ ;dmYla;s jHdmD;sh 
   iyNd.s jQ .Kk - 120 la muK úh' 
   mdi,a úoHd jevigykg iyNd.s jQ isiqka i|yd tia'ta' iurkdhl" fla' fldínElvqj yd ik;a  
  ´md; úiska wdo¾Ykhka yd foaYkhka isÿlrk ,oS' 

 g' Ydl cSj úoHd jHdmD;sh 
 -  cd;sl úoHd moku uÕska ixúOdkh lrk ,o mdi,a úoHd m¾fhaIK jHdmD;sh" 2014 iema;eïn¾ 
-    foieïn¾ fld,a¨msáh fuf;daosia; úÿyf,ka isiqyq ;sfofkla iyNd.s jQy' 
 -  cd;sl uQ,sl wOHhk wdh;kfhaos 2014 foieïn¾ mj;ajk ,o mdi,a úoHd jevigyfkaos    
  wdo¾Ykhka isÿlrk ,os' 
 -  2014 foieïn¾ ui uQ,sl wOHhk wdh;kfha mj;ajk ,o jd¾Isl mdi,a úoHd jevigyfkaos   
  —úoHdfõ iSud udhsï˜ uehska foaYkhla mj;ajk ,os' 
 -  ta ueoj;a; úiska 2014 cQks ui 20 jeks osk os.k rcje,a, yskaÿ úoHd,fhaos ffcj úúO;ajh   
  ms<sn|j oekqj;a lsÍfï jevigykla mj;ajk ,os' ta i|yd isiqka 200 fofkl= iyNd.s úh' 

132



11' mqia;ld,h 

wmf.a fufyjr 
m¾fhaIK ld¾huvq,a, yd isiqkayg Tjqkaf.a m¾fhaIKhkag wod, f;dr;=re ,nd.ekSug iyh oSu wmf.a 
ld¾hNdrhhs' 

fiajdjka 
 mqia;ld,h uÕska my; i|yka mßYS,l yd ks¾foaYl fiajdjka iemfha' 
 mqia;ld, wka;¾.;h ;=< mj;akd iïm;a" f;dr;=re o;a;hka yd f;dard.;a m%ldYkhka ms<sn|    
jd¾;djka mj;ajdf.k hdu 
 iÕrd" fmd;a" úúO m%ldYk" weKjqï lsÍu yd ,nd.ekSu 
 mj;sk fmd;a" iÕrd" ,smsøjH fnodyeÍu" iïm;a fnod.ekSu" f;dr;=re ix{d fiajdjka" wka;¾cd,h  
mokï lr.;a bf,lafg%dksl iÕrd" ,sms uQ,dY%hka ksismßos ixúOdkh lsÍu' 
 uQ,sl wOHhk wdh;k úoHd{hskaf.a m¾fhaIK m%ldYkhka tla/ia lsÍu 

 wmf.a .%ka: tl;=fjys my; i|yka oE wka;¾.; fõ' 

      fmd;a yd jdr iÕrd      rdcH ,sms f,aLk ̂.eiÜ" pl%f,aL& 
      PdhdrEm         jdia;= úoHd f,aLk 
      jdia;=rEms f,aLk       uyck fiajh ms<sn| o;a; 
      mqj;am;a ,sms        úfYaI ixl,k 
      kdudj,s          iSãj, wvx.= ùäfhda yd úoHq;a WmlrK 
      fmdaiag¾ yd is;shï      o¾Ykm;s yd wdpd¾h Wmdê ksnkaOk 

       úfYaIs; f.dkq 
      uydpd¾h ta fldjQ¾f.a .%ka: tl;=j" uydpd¾h iagqj¾f.a .%ka: tl;=j" uydpd¾h  
      ,hk,a ,shf.a .%ka: tl;=j" uydpd¾h ù' ufkdayrkaf.a .%ka: tl;=j" uydpd¾h ;siai 
      wd¾' fyar;af.a .%ka: tl;=j" uydpd¾h tia'ta' l=,iQßhf.a .%ka: tl;=j › ,xld   
      iuqÉPhka 
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cd;sl uQ,sl wOHhk wdh;k mqia;ld,fha oekg mj;sk .%ka: tl;=j 

my; i|yka nyq lafIa;%  iÕrdjka uqøKh flfrñka mj;s' 

     iÕrdj               ld,iSudj 

   01' fldïiaá% bka › ,xld            1984 - 2014 

   02' lrkaÜ ihkaia              1999 - 2014 

   03' bfldfkdñla ßùú › ,xld          2010 - 2014

   04' JARS cemEka we.%sl,apr,a ßi¾É lajdg¾,s     1998 - 2014

   05' c¾k,a T*a keIk,a ihkaia *jqkafâIka T*a o › ,xld  1973 - 2014 

   06' bkaiaááhqÜ T*a bkacskshßka" › ,xld      1994 - 2014 

   07' keIk,a csfhd.%e*sla            2008 - 2014 

   08' fkap¾                1962 - 2014 

   09' ksõ ihkaáiaÜ              1982 - 2014 

   10' frfidkkaia ( c¾k,a T*ao ihkaia tähqflaIka    2000 - 2014 

   11' ihkaia                1955 - 2014 

   12' ihkaá*sla wefußlka            1951 - 2014 

tufkau mqia;ld,h úiska OARE o;a; .nvdjg msúiSugo wjldY i,id oS we;' OARE úiska f,dj mqrd 
mßir úoHd;aul m¾fhaIK 5710 lg by< m%udKhlg m%fõYh ,ndfoa' m%ldYlhka 350 lg by< 
ixLHdjla úiska m,lrk ,o wka;¾cd,fhka ,nd.; yels .%ka: 1119 lao Bg we;=,;a fõ' 

tla tla úoHd{hskag úfYaIs; iÕrdjka lsheùfï wjldYho mqia;ld,h úiska i,id oS we;' ta wkqj 
j¾;udkh jk úg úfYaIs; iÕrdjka 90 la wka;¾cd,fhka ,nd.; yel' 

 lshùï fiajd o;a;hka    ^2014&
  uq¿ .%ka: ixirKhka     561 
  uq¿ iÕrd ixirKhka     186 
  wka;¾cd,fhka imhk ,o ,sms   190 
  m%fõYlhka .Kk       07 

Collection  Added during2013 January- 

December  
Total as on 31st  

December 2013  

Books   
Theses   
CDs   
Maps  
Reports  
Subscription to journals Exchange  
Base journals   
Reprints   
Newspaperarticles  

73  
-  

13 
56  
18  
12  
18  
39  
30  

6500  
   105  
   381  
   535  
523 

>1000 
>1000 

767      
142     

 

fmd;a 

Wmdê ksnkaOk 

iSã

is;shï

jd¾;d

yqjudre iÕrd

uQ,sl iÕrd

kej; uqøK 

mqj;am;a ,sms
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mqia;ld, cd,djka 

SLSTINET yd AGRINET ys idudcsl;ajh ,ndf.k we;' 

j¾;udk m¾fhaIlhka 
› ,xldfõ N+ úoHd{hskaf.a f;dr;=re wjYH;d yd f;dr;=re fiùfï p¾hdjka 

wfkl=;a l%shdldrlï 
  › ,xldfõ <uqka ;=< lshùfï mqreÿ we;slsÍu yd jeäoshqKq lsÍu uefhka bosßm;a lsÍug;a my;  
  i|yka ia:dkhkaysos isÿlrk ,os' 
  fmarj;a; $ Wv fo,af;dg lKsIaG úoHd,h yd uykqjr" fo,af;dg Ysj Yla;s úoHd,h" 2014    
 iema;eïn¾ 22 
  ndos - Woa - oSka uqyuoa ldka;d úoHd,h" mqia;ld, oskh
  2014 fkdjeïn¾ 05 isiqka 500 la muK iyNd.s úh' 
  ms,aj, uyd úoHd,h" ms,aj," uykqjr" 2014 fkdjeïn¾ 14 
  Wvqÿïnr m%dfoaYSh iNdj" uykqjr" m<d;a md,k i;sh 2014 cQks 19 

Books

Membership

Journals

fmd;a

idudcslhskaidudcslhska

iÕrd
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12'  whjeh 

uq¿ jd¾Isl úhou ̂re' 000&

bl=;a jQ jir 7 i|yd uq¿ jd¾Isl úhou 

  
 

mqkrdj¾;k w.h mqkrdj¾;k w.h 

m%d.aOk úhoï

ndysr m%;smdok

uq¿

mqoa.,sl fõ;k 

.uka úhoï

iemhqï

kv;a;= úhoï

.súiqïldr fiajd 

mqkrdj¾;k úhoï

ndysr m%;smdok 

  m%d.aOkh 

  mqkrdj¾;kh 
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13' uQ,sl wOHhk wdh;k ld¾h uKAv, mqj;a - 2014 

13'1 n|jd .ekSï 

2014 j¾Ih ;=<os my; olajd we;s n|jd .ekSï isÿlrk ,os' 

   ta' ukacSjka          m¾fhaIK iyldr 1 fY%aKsh 
   cS'wd¾'tka' r;akdhl      m¾fhaIK iyldr II fY%aKsh 
   ã' lknd,isxyï       m¾fhaIK iyldr II fY%aKsh 
   tï'tï' lajdv¾        m¾fhaIK iyldr II fY%aKsh 
   ví'à' wjka;s         m¾fhaIK iyldr II fY%aKsh 
   wd¾'tï'ta'tia' r;akdhl      m¾fhaIK iyldr II fY%aKsh 
   tia'ta' iurkdhl        m¾fhaIK iyldr II fY%aKsh 
   fla'mS'ù'î' fldínElvqj      m¾fhaIK iyldr II fY%aKsh 
   ta'tï'fca'tia' ùrisxy      m¾fhaIK iyldr II fY%aKsh 
   w¾' whs' iS'tka' lreKdr;ak    m¾fhaIK iyldr II fY%aKsh 
   tï'whs' jgjk         m¾fhaIK iyldr II fY%aKsh 
   tka'tka' chj¾Ok       m¾fhaIK iyldr II fY%aKsh 
   mS'iS' úfcamd,         m¾fhaIK iyldr II fY%aKsh 
   wd¾' úYajkd;ka        m¾fhaIK iyldr II fY%aKsh 
   wd¾'tï'cS'iS'tia'fla' ch;s,l    m¾fhaIK iyldr II fY%aKsh 
   ã'tï'ù'jhs'tia'nKavdr      m¾fhaIK iyldr II fY%aKsh 
   fla'tka't,a' o is,ajd       m¾fhaIK iyldr II fY%aKsh 
   wd¾'tï'tka'tï' r;akdhl     m¾fhaIK iyldr II fY%aKsh 
   ã'tï'ã'tï' osidkdhl      m¾fhaIK iyldr II fY%aKsh 
   tÉ'tï'ã'tï' osidkdhl      m¾fhaIK iyldr II fY%aKsh 
   tÉ'tï'tia' jdikd       m¾fhaIK iyldr II fY%aKsh 
   B'cS'iS'fla' m%sho¾Ysld      m¾fhaIK iyldr II fY%aKsh 
   ã'tï'à'hQ' nKavdr       m¾fhaIK iyldr II fY%aKsh 

   tï'mS'ã'fla' u,ajej       ld¾hd, fY%aKs 
   ta'cS'tia'à' .=K;s,l       l<uKdlrK iyldr III fY%aKsh 
   î'fca' ùriQßh         l<uKdlrK iyldr III fY%aKsh 
   t,a'tka'tï'ã'tia'fla' ksYaYxl -   .sKqï ks,Odß 
   ù'tï' talkdhl  -       ;dlaIK ks,Odß III fY%aKsh 
   cS'iS'fla' tia' nKAvdr -      ;dlaIK ks,Odß III fY%aKsh 
   tÉ'ta'ã'tka'chisxy  -     ßhÿre III fY%aKsh 
   wd¾'tï' ú;drK  -      mqia;ld, iydhl III fY%aKsh   

13'2 wka;¾cd;sl $cd;sl lñgq 

  uydpd¾h tï'ta'fla't,a' osidkdhl 
   bosß jir 10 ;=< úoHd yd ;dlaIK ixj¾Ok ie,eiau i|yd jQ kùk ;dlaIKhka ms<sn|    
  wud;HdxY lñgqfõ idudcslfhl= f,io lghq;= lrk ,os' 
   wdishdkq fN!;sl úoHd wOHdmk cd,fha cd;sl iïnkaëldrl ̂ ASPEN, UNESCO& 2014 
   idudcsl" l<uKdlrK md,l uKav,h" cd;sl uQ,sl wOHhk wdh;kh ̂ 2014& 
   idudcsl l<uKdlrK - md,l uKav,h" úoHdmSGh" fmardfoKsh ú'ú 
   idudcsl" wka;¾cd;sl  iyfhda.s;d lñgqj yd idudcsl" úoHd yd ;dlaIK m%;sm;a;s m¾fhaIK  
  ms<Sn| lñgqj idudcsl" cd;sl uOHia:dkh" cd;sl úoHd moku ̂ 2014& 

   úu¾Yl  -^Elesvier& t,aiaúh¾ 
      ^Electrochemia Acta& bf,lafg%dksl welajd ̂ 2013& 
      c¾k,a T*a keIk,a ihkaia *jqkafâIka ̂ INSF& ̂ 2014&
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 úu¾Yl   cd;sl úoHd moku 
     cd;sl m¾fhaIK iNdj fj;ska ,efnk úúO m¾fhaIK m%;smdok m%ia;=; 

 wdpd¾h ví'cS'fca' äÜgia 
 l¾;D uKav, idudcsl yd úu¾Yl - m%hsjÜf,dcs iÕrdj 
 
 wdpd¾h tï'iS'tï'bland,a 
  idudcsl frdah,a wdisheála ixioh 
  idudcsl " fmdÿ m¾fhaIK lñgqj" úoHd wNsj¾Okh i|yd jQ › ,xld iïfï,kh 
  idudcsl" WmfoaYk lñgqj" 
  idudcsl" mßirh yd ffcj úúO;ajh ms<sn| l%shdldß lñgqj" cd;sl úoHd moku 
 
 uydpd¾h hQ't,a'î' chisxy 
  iyldrl" cd;sl úoHd welvñh 
  idudcsl" md,l uKav,h" cd;sl uQ,sl wOHhk wdh;kh 
  idudcsl" m¾fhaIK lñgqj" úoHd mSGh" fmardfoKsh ú'ú

 lñgq idudcsl" wef,laiekav¾ fjdka yïfnda,aÜ iyfhda.s;d iïfï,kh" › ,xldj 
 idudcsl" l¾;D uKav,h" isf,daka c¾k,a T*a ihkaia 

 wdpd¾h reúks ,shkf.a 
  my; i|yka iÕrd i|yd úu¾Yljßhl f,i lghq;= lrk ,os' 
  ì%áIa c¾k,a T*a kshqá%Ika 
  nfhdaihkaia" nfhdafglafkdf,dcs wekaâ nfhdaflñiaá% 
  taIshka c¾k,a T*a we.%sl,ap¾ wekaâ *qâ ihkaia 
  lDIsl¾u mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú 

 uydpd¾h tka'tia' l=ud¾ 
 cd;sl úoHd welvñh 
 idudcsl" hym;a úoHd.dr Ndú;h ms<sn| WmfoaYl lñgqj" › ,xld n,h,;a uKav,h 

 wdpd¾h ã'tka'ud.kwdrÉÑ 
  lñgq idudcsl" ffcj ridhk yd wKql cSj úoHdj ms<Sn| md,l uKav,h" úoHd mYapd;a Wmdê   
 wdh;kh ̂ PGIS&" fmardfoKsh ú'ú 
  lñgq idudcsl" laIqø cSù úoHdj ms<sn| › ,xld ixioh 

 wdpd¾h cS'fla'wd¾' fiakdër 
  ixialdrl l¾;D uKav, idudcsl" c¾k,a T*a fida,d tk¾cs 
  ßi¾É wmafâÜia" wejekaámí,sI¾ia' fldï 
  úu¾Yl - f*dafgd flñiaá% wekaâ f*dafgdanfhdf,dcs' ta flñiaá% 

 wdpd¾h cS' fifkúr;ak 
 iÕrd iïmdol ( t,aiaúh¾ m%ldYlhka úiska m%ldYhg m;a flfrk ,o we.%sl,ap¾ Bfldisiagïia   
wekaâ tka' jhkaukaÜ ̂  SCI iÕrdjls& 

 wdpd¾h iS'à'fla' ;s,lr;ak 
 -lKavdhï kdhl ̂ l=vd orejka i|yd úoHdj yd ;dlaIKfõoSka&" cd;sl úoHd uOHia:dkh 
 -idudcsl" cd;sl úoHd moku" úoHd jHdmD;sh ms<sn| l%shdldÍ lñgqj 

 wdpd¾h úÿrx.d jhsiqkaor 
 úu¾Yl 
 iïuka;%K yd wOHhk mámdá 
 wdydr úoHd yd ;dCIK Wmdê mdGud,dj" › ,xld inr.uqj ú'ú 
 wdydr ;dCIK wdh;kh" weußld tlai;a ckmoh iïuka;%Kh yd m%o¾Ykh 2015 
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 iÕrdjka 
  *qâ ihkaia wekaâ yshquka fj,akia" t,aiaúh¾ ,sñgâ Ohsfgdf;rms ßi¾É" fcdaka ú,S yd mq;%fhda 
  we.%sl,apr,a wekaâ *qâ ihkaia c¾k,a - *ska,ka;fha úoHd;aul lDIs úoHd ixioh 
  túvkaia fniaÜ lïma,sfukagß wekaâ ́ ,ag¾fkaáõ fgäiska yskaodjdhs mí,sIska fldamf¾Ika 
  uef,aIshka c¾k,a T*a kshqá%Ika" u,hdishdfõ fmdaIl úoHd ixioh 
  Ñhex.a gdhs c¾k,a T*a ihkaia" úoHd mSGh" peka.a udhs úYaj úoHd,h" peka.audhs" ;dhs,ka;h 

13'3 wdpd¾h tÉ'ví' tï'ta'iS' úchisxy 
  
  —Wiia ;dCIKsl Ndú;hka i|yd › ,xldfõ iajNdúl b,a,ï .%e*hsÜ hk m¾fhaIK      
 iyfhda.s;djh fjkqfjka › ,xld ksks;s ;dCIK wdh;kh iuÕ wjfndaO;d .súiqula w;aika lrk   
,os' 

13'4 jHdmD;s kshuqjka" m¾fhaIK iyldrjreka yd ;dlaIKsl iyldrjreka iyNd.s jQ cd;Hka;r $ cd;sl   
 jevuq¿$mqyqKq jevigyka$iïuka;%K$iuq¿ 

  uydpd¾h tï'ta'fla't,a' osidkdhl" 2014 cQks isx.mamQrej mej;s ACSSI - 2014 iuq¿fõos jd¾;d   
 ixfõos iQ¾hfldaI i|yd úoHq;a úÉfPaoHhka ;=< whvhsâ whk ikakdhl;djh m%Yia;SlrKh   
 ms<sn| wdrdê; m%o¾Ykhla bosßm;a lrk ,os' 

  >kSN+; øjH fN!;sl úoHd yd >k wjia:dfõ ridhk úoHd jHdmD;sh 
  isx.mamQrefõ mej;s ACSSI - 2014 m¾fhaIK iuq¿jg my; i|yka m¾fhaIK iNdm;sjreka    
 iyNd.s úh' 

    wdpd¾h jreKs fifkúr;ak  ^fmardfoKsh ú'ú' yd cd'uq' w'wd& 
    úksYshd wurisxy      ^fmardfoKsh úYaj úoHd,h& 
    ;s,sKs talkdhl      ^fmardfoKsh úYaj úoHd,h&
    udfk,a idrx.sld      ^cd'uq'w'wd& 
 
  iS'ta' f;dgj;a;f.a" 2014 Tlaf;dïn¾ 1 isg fkdjeïn¾ 15 olajd uef,aishdfõ lajd,d,ïmQ¾ys u,hd 
  úYaj úoHd,fha mej;s jd¾;d ixfõoS iQ¾hfldaI ms<Sn|j i;s 06 l mqyqKq jevigyklg iyNd.s  
 úh' 

  fldays,d mruka;ka" 2014 bkaÿkSishdfõos mej;s øjH úoHd yd ;dlaIKh ms<sn| iïuka;%Khg   
 iyNd.s úh' tfukau m¾fhaIK ,smshlao weh úiska bosßm;a lrk ,oS' 

  fyar;a" mS' l=udr;s,l" tÉ' úfcafialr yd tia' udhdlvqj 2014 cQ,s 4 - 5 oskhkays fmardfoKsh ú'ú  
  mej;s fmardfoKsh ú'ú cd;Hka;r m¾fhaIK ieisjdrhkag ̂ IPURSE& iyNd.s úh' 

  mS' l=udr;s,l" tï' úfcafialr" jhs' chj¾Ok yd wdpd¾h tï' ú;dkf.a 2014 foieïn¾ 12 - 15  
  uykqjros mej;s ;sridru bosl< mßirhka ms<sn| 5 jk iïuka;%Khg iyNd.s úh 

  fyar;a iS' l=udr;s,l" tia' udhdlvqj" à' nKavdr" t,a' ùriqkaor" —wd¾Ólh foig m¾fhaIKhka  
  f.khdu˜ uehska cd;Hka;r iïuka;%Kfha ixúOdk lñgq idudcslhka f,i lghq;= l<y' fuu   
 iïuka;%Kh › ,xldfõ ;reK úoHd{hskaf.a welvñh úiska ixúOdkh l< w;r cd;sl uQ,sl    
wOHhk wdh;kfhaos mj;ajk ,os' 

  wdpd¾h fu;a;sld ú;dkf.a úiska cd;sl úoHd yd ;dCIK fldñiu ̂ NASTEC& úiska m¾fhaIK ,sms 
  úu¾Ykh ms<sn|j mj;ajk ,o jevuq¿fõ" iïm;a odhsldjl f,i foaYkhla mj;ajk ,os' 
  ^2014 wfm%a,a 25" ld¾ñl ;dlaIK wdh;kh" fld<U 07& 
 
  wdpd¾h fu;a;sld ú;dkf.a úiska fld<U úYaj úoHd,fha .Ks;uh wkqrEmkhka ms<sn| m¾fhaIK  
 yd ixj¾Ok uOHia:dkh úiska mj;ajk ,o jevuq¿fõos c, iïm;a wkqrEmkh ( › ,xldfõ iqkdñ  
 iïu;hka ms<sn| foaYkhla mj;ajk ,os' ̂ 2014 ud¾;= 13 fld<U ú'ú& 

  

139



  whs' fyar;a" mS' l=udr;s,l" tÉ' úfcafialr yd tia' udhdlvqj —mßir úoHdj˜ i|yd ixLHd;Ska  
  ms<sn| fláld,Sk mdGud,djg iyNd.s úh' 

wdpd¾h tï'ví'tï'ta'iS' úchisxy 
  ,s;shï negß mj¾ 2014" lemsg,a ys,agka" fjdIsxgka DC, USA, 2014 >k wjia:dfõ whksl ms<sn| 14 
  jeks wdishd;sl iïuka;%Kh ̂ ACSSI 2014&" isx.mamQrej 
  › ,xld N+ úoHd ix.ufha 31 jeks ieisjdrh" fld<U - 2014 
  úoHd wNsjDoaêh i|yd jQ › ,xld ixiofha 70 jeks jd¾Isl ieis jdrh" fld<U 2014 
  jd¾Isl m¾fhaIK iuq¿j" W!j fj,a,iai úYaj úoHd,h" 2014 
  jd¾Isl m¾fhaIK iuq¿j" w.aksos. úYaj úoHd,h - 2014 
  úoHd mYapd;a Wmdê wdh;kh" m¾fhaIK iïfï,kh" fmardfoKsh ú'ú HETC iuq¿j" Wiia wOHdmk 
  wud;HdxYh - 2014
 
 wdpd¾h tka'ã' iqnisxy 
  n,Yla;s yd mßirh ixrlaIKh lsÍu ms<sn| 3 jeks cd;Hka;r iïuka;%Kh ̂ ICEEP 2014&" ishEka" 
  Ökh - 2014 wfm%a,a 26 - 28 
 
  fuysoS TDEM fyj;a ld,h i|yd úoHq;a pqïnl ñ;sl l%ufõo Ndú;fhka › ,xldfõ ;dm c,   
 iïm;a wOHhkh uehska m¾fhaIK m%ldYkhlao bosßm;a lrk ,os' 

  N+ úoHdj yd N+ fN!;sl úoHdj ms<sn| 3 jeks cd;Hka;r iïuka;%Kh" îcsx" Ökh" 2014 cQks 13 - 15 
  oshqKq fjñka mj;sk rgj,a i|yd úoHd ;dlaIK yd kjHlrK m%;sm;a;s iïmdokh" l%sma ¥m;a"   
 brdkh" fkdjeïn¾ 28 - foieïn¾ 02" 2014 

 ã'wd¾' pd,aia 
  N+ úoHd yd m;,a ld¾hxYh úiska fufyhjk ,o N+ fN!;sl úoHd mqyqKq jevigyk nq;a;,"   
  tmamdj, we;=¿ ia:dk lsysmhlu mj;ajk ,os' 

 î' ch;s,l 
  c, .=Kd;aul;djh yd udkj fi!LH ms<sn| 3 jk cd;Hka;r iuq¿j" úoHd mYapd;a Wmdê    
 wdh;kh" fmardfoKsh úYaj úoHd,h" 2014 cQks 27 - 28 
  fmardfoKsh ú'ú cd;Hka;r iïuka;%Kh" fmardfoKsh ú'ú - 2014 cQ,s 4 - 5 
  úoHd mYapd;a Wmdê wdh;kfha m¾fhaIK iuq¿j" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú 

 uydpd¾h cS' fifkúr;ak 
  AUSAID $ DFAT rdcH wxY m%;snoaO jHdmD;sh ( › ,xldfõ oshqKQ wd¾Ólhla yd mßirhla    
 fjkqfjka laIqø cSù fmdfydr ^4 jeks jevuq¿j&" lDIs yd mßir úoHd mSGh" isâks úYaj úoHd,h"   
 ´iafÜ%,shdj 2014  cQks 21 - 28 
  SLCARP cd;Hka;r lDIsúoHd m¾fhaIK iuq¿j" › ,xld mokï wdh;kh" fld<U 2014 wf.daia;=  
 11 - 12
  ol=Kq wdoshd;sl úoHd¾Ókaf.a wdishd;sl ix.uhkaf.a /iaùu" kjos,a,sh" bkaoshdj 2014 Tlaf;dan¾ 
  14 - 17 
  ldnksl fmd,a j.dj ms<sn| cd;Hka;r iïuka;%Kh" fmd,a m¾fhaIK wdh;kh" ¨Kqú, 2014   
 fkdjeïn¾ 28 

 tï' fifkúr;ak ̂m¾fhaIK iyldr& 
  fmardfoKsh úYaj úoHd,fha m¾fhaIK ieisjdrhka 2014 cQ,s 4 - 5 fojk cd;Hka;r iïuka;%Kh" › 
  ,xld ;reK úoHd{hskaf.a ix.uh" uykqjr" 2014 fkdjeïn¾ 13 - 14 ;sridrj f.dvkexjqKq   
 mßirhla uehska mej;s 5 jk cd;Hka;r iïuka;%Kh" uykqjr 2014 foieïn¾ 12 - 15 
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  wd¾'iS'fla' lreKdr;ak" ta'fla' m;srK ̂fcHIAG udKav,sl ;dlaIK ks,Odßka& 
  AUSAIDF$DFAT rdcH wxY m%;snoaO jHdmD;sh" › ,xld oshqKQ wd¾Ólhla yd mßirhla fjkqfjka  
 laIqøcSù ffcj fmdfydr ^4 jeks jevuq¿j&" lDIs yd mßir úoHd mSGh" isâks ú'ú ´iafÜ%,shdj" 2014  
 cQks 21 - 28 

  wdpd¾h iqf¾Ia mS' fnkacñka 
  werlafkdf,dcs ms<sn| 28 jeks hqfrdamSh iïuka;%Khg iyNd.s úh' 2014 wf.daia;= 24 - 29 áhqßka"  
 b;d,sh 

  wdpd¾h ;%siekakshd whs' laf,auka 
  bkaoshdfõ kjos,a,sfha mej;s ;sridr lDIsl¾uh yd mdßißl moaO;s ld¾hNdrhka Wfoid mrd.   
 ixfhda.;hka ixrlaIKh ms<Sn| cd;Hka;r iïuka;%Khg iyNd.s úh' 
 
  jhU úYaj úoHd,fha mej;s jhU cd;Hka;r iïuka;%Khg iyNd.s úh 2014 wf.daia;= 29 - 30 
  ì÷kd jejos mej;s óueiaika we;slsÍu ms<sn| mqyqKQ jevigykg iyNd.s úh' 

 iixld t,a' rKisxy 
  jhU cd;Hka;r iïuka;%Kh fjkqfjka mej;s jevuq¿jg ̂ BOBLME& iyNd.s úh' 2014 wf.daia;=  
 26 - 28 lgqkdhl 
  jhU cd;Hka;r iïuka;%Khg iyNd.s úh' 2014 wf.daia;= 26 - 28 lgqkdhl 
  jhU cd;Hka;r iïuka;%Khg iyNd.s úh' 2014 wf.daia;= 29 - 30 
  fmardfoKsh úYaj úoHd,fha mej;s úoHd;aul rpkdjka ms<sn| cd;sl jevuq¿jg iyNd.s úh' 2014 
  foieïn¾ 4 - 5 
  mÍlaIK ie,iqïlrKh ms<sn|j fmardfoKsh ú'ú lDIs úoHd mYapd;a Wmdê wdh;kfha mej;s   
 jevuq¿jg iyNd.s úh' 2014 iema;eïn¾ 11 

 uydpd¾h tka'tia'l=ud¾

 2014 cQks ui 18 jeks osk u,hdishdfõ ;dlaIK úYaj úoHd,fha iajNdúl ksmehqï wkdjrKh lsÍfï  

 wOHhkfhaos —iajNdúl ksmehqï ridhkh ( os,Sr yd Ydl m%Njhkaf.ka ffcj l%shdldÍ       

mßjD;a;chka uehska wdrdê; foaYkhla mj;ajk ,os' 

 uydpd¾h hQ't,a'î' chisxy - 2014 iema;eïn¾ 25 - 28 oskhka bkaÿkSishdfõ ud pdka.ays mej;s    

 iajNdúl úoHd ms<Sn| cd;Hka;r iïuka;%Khg iu.dój mej;s wdishd;sl m¾fhaIlhskaf.a    

 ixiohg iyNd.s úh' 

 uydpd¾h tka'tia' l=ud¾ - 2014 Tlaf;dïn¾ 13 isg 17 olajd mej;s —iajNdúl m%Njhkaf.ka ffcj   

l%shdldÍ ixfhda. ,nd.ekSu ms<sn| wkafõIKh" tkaihsu ksfYaOkh" NMR yd LC - MS újrKh   

ms<Sn| cd;sl jevuq¿fõos —fc,a fmÍfï úfNaok l%ufõohka Ndú;fhka ffcj úoHd;aul wKq    

fjkalr.ekSu˜ uehska wdrdê; foaYkhka mj;ajk ,os' 

 tu jevuq¿fõos hQ't,a'î' chisxy úiska —iefmdakska jHqyh˜ fjka lr.ekSu yd y÷kd.ekSu ms<sn|j  

 wdrdê' foaYkhla mj;ajk ,oS' 

 fla'cS'tka' mshfiak" ã'tia' chùr" fla'cS'B' moau;s,l" iS't,a' flfy,amkak," wd¾'tï' ví'iS'fla'  

 lreKdr;ak" à' isß;rka" cS'wd¾'tka' r;akdhl" ã' ;kn,isxy" tï' úkaOHdldka;s" ã'

  osidkdhl hk who by; i|yka jevuq¿jg iyNd.s úh' 

 ã'tia' chùr - 2014 Tlaf;dïn¾ 29 - 30" ld¾ñl ;dlaIK wdh;kfhaos mej;s —ridhksl yd laIqøcSù  

 úoHd.drhka ;=< wdrlaIdj˜ uefhka mej;s foosk mqyqKq jevigykg iyNd.s úh' 

 hQ't,a'î' chisxy" tka'tia' l=ud¾" fla'cS'tka'mS' mshfiak" tÉ'tï'tia'fla'tÉ nKavdr" cS'cS'B'tï' o  

 is,ajd" fla'cS'B' moau;s,l" wd¾'tï'ví'iS'fla' lreKdr;ak" wd¾' tka' r;akdhl" iS't,a'     

 flfy,amkak," ã' ;kn,isxyï" tï'tï' lajdv¾" ã'tia' chùr" ›;rka fmardfoKsh ú'ú mej;s   

iPURSE cd;Hka;r iïuka;%Khg iyNd.s úh' 

 wdpd¾h äÜgia" 2014 fkdjeïn¾ 24 - 27 oskhkays fld<Uos mej;s f,dal ffcj úúO;aj iuq¿j i|yd  

 —ffcj úúO;aj ixrlaIl tallhka f,i › ,xldfõ laISrmdhs Wm úfYaIhka uehska ixlaIsma;hla   

bosßm;a l< w;r th pdÑl bosßm;a lsÍu i|yd f;dard .ekqks' 
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  wd¾'wd¾' r;akdhl - 2014  cQks 7 - 13 fldßhdfõ cqcq ¥m;a mej;s mY= úoHd ms<Sn| 20 jeks f,dal  

   iuq¿jg iyNd.s úh' 

 wdpd¾h úÿrx.d jhsiqkaor 

  cd;Hka;r wdydr úoHd yd ;dlaIK ixiofha 17 jeks iuq¿j" 2014 wf.daia;= 17 - 21 fudkaá%h,a   

  lekvdj IPURSE" 2014 cQ,s 4 - 5 fmardfoKsh ú'ú

  jhU úYaj úoHd,hSh cd;Hka;r iïuka;%Kh" 2014 wf.daia;= 28 - 29 

  iajNdúl m%Njhkaf.ka ffcj l%shdldß ixfhda. ,nd.ekSu ms<sn| cd;sl jevuq¿j" 2014    

  Tlaf;dïn¾ 13 - 17 

  —újrKh˜ ms<Sn| cd;sl jevuq¿j" 2014 Tlaf;dïn¾ 13 - 17 › ,xld ;reK úoHd{hskaf.a    

 welvñfha fojk cd;Hka;r iïuka;%Kh" 2014 fkdjeïn¾ 13 - 14 cd'uq'w'wd" uykqjr' 

  41 jeks mdi,a úoHd jevigyk" 2014 foieïn¾ 16 - 19 cd'uq'w'wd 

  úkaokS jgjk yd ks,laIs chj¾Ok ffcj l%shdldß ixfhda. ms<sn|j 2014 Tlaf;dïn¾ 13 - 17   

  meje;s jevuq¿jgo" 2014 cQ,s 4 - 5 mej;s iPURSE cd;Hka;r m¾fhaIK ieisjdrhgo iyNd.s jQy' 

 wdpd¾h ã'tka' ud.kwdrÉÑ 

  2014 cQks 9 jeks osk fld<U BMICH ys Yla;s iemhqu i|yd úY%dñl úi¾ckh˜ uehska mej;s    

 ;dCIKsl iuq¿jg iyNd.s úh' 

  2014 Tlaf;dïn¾ 3 jeks osk uykqjr fvfjdaka fydag,fhaos uOHu m<d; fjkqfjka mej;s —›    

 ,xldfõ cd;sl uÜgfï m%;sm;a;s úu¾Ykh˜ uehska iuq¿jg iyNd.s úh' 

  2014 Tlaf;dïn¾ 13 - 17 oskhkays cd'uq'w'w'os ,nd.ekSu ms<sn| wkafõIKh" tkaihsu ksfYaOkh"  

  NMR yd LC - MC újrKh ms<Sn| cd;sl jevuq¿jg iyNd.s úh' 

  úoHd mYapd;a Wmdê wdh;kh" › ,xld cd;sl nqoaêuh foam, ld¾hd,h iuÕ iyfhda.s;djfhka  

  ixúOdkh lrk ,o —nqoaêuh foam, yd fmagkaÜ˜ ms<sn|j" fmardfoKsh ú'úoHd,fhaos foieïn¾ 19  

 jeks osk mj;ajk ,o jevuq¿jg iyNd.s úh' 

  rcrg úYaj úoHd,fha jHjydßl úoHdmSGfha ffcùh úoHd wxYh úiska ixúOdkh lrk ,ÿj" 2014 

  wfm%a,a 03 jeks osk uykqjr fgdmEia fydag,fhaos mj;ajk ,o iïm;a odhlhska iuÕ úIhud,d   

úu¾Ykh ms<sn| iuq¿jg iyNd.s úh' 

  c, .=Kd;aulNdjh yd udkj fi!LH ms<sn| cd;Hka;r iïuka;%Kh" 2014 cQks 27 yd 28 úoHd   

 mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú

  laIqøcSj úoHdj ms<sn| › ,xld ixiofha f;jk jd¾Isl úoHd;aul ieisjdrh" lDIs úoHd mYapd;a  

  Wmdê wdh;kh" fmardfoKsh ú'ú" 2014 Tlaf;dïn¾ 24 

  › ,xld ;reK úoHd{hskaf.a welvñh" cd;sl uq'w'wd yd COST1 tlaj ixúOdkh lrk ,o fojk  

 cd;Hka;r iïuka;%Kh" iïnkaëldrl f,alï 2014 fkdjeïn¾ 13 - 14 cd;sl uQ,sl wOHhk     

wdh;kh" uykqjr' 

  fmardfoKsh úYaj úoHd,hSh cd;Hka;r m¾fhaIK ieisjdrhka ^i PURSE&" cQ,s 4 - 5" 2014 úoHd   

 mSGh"fmardfoKsh úYaj úoHd,h 

 wd¾'mS' ú;dkf.a 

  jhU úYaj úoHd,hSh cd;Hka;r iïuka;%Kh" 2014 wf.daia;= 29 - 30 › ,xld jhU úYaj úoHd,h

 tï'tï' ,shkf.a 

  c, .=Kd;aul;djh yd udkj fi!LHh ms<sn| cd;Hka;r iïuka;%Kh" 2014 cQks 27 yd 28 úoHd  

  mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú
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 ã'fla' ùrfialr 
  iajNdúl m%Njhkaf.ka ffcj l%shdldÍ ixfhda. ,nd.ekSu ms<sn| wkafõIK" tkaihsu ksfYaOkh" 
  NMR yd LC - MC újrKhka ms<sn| c;sl jevuq¿j" 2014 Tlaf;dïn¾ 13 - 17 cd;sl uQ,sl wOHhk 
  wdh;kh 

  › ,xld ;reK úoHd{hskaf.a welvñh" cd;sl uQ,sl wOHhk wdh;kh yd iïuka;%Kh" 2014   
 fkdjeïn¾ 13 - 14 cd;sl uQ,sl wOHhk wdh;kh laIqø cSj úoHdj ms<sn| › ,xld ixiofha f;jk  
 jd¾Isl úoHd;aul ieisjdrh" lDIs úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 

 tia' ihkaf;darka  
  iajNdúl m%Njhkaf.ka ffcj l%shdldÍ ixfhda. ,nd.ekSu ms<sn| wkafõIK" tkaihsu ksfYaOkh" 
  NMR yd LC - MC újrKhka ms<sn| c;sl jevuq¿j" 2014 Tlaf;dïn¾ 13 - 17 cd;sl uQ,sl wOHhk 
  wdh;kh 

  › ,xld ;reK úoHd{hskaf.a welvñh" cd;sl uQ,sl wOHhk wdh;kh yd iïuka;%Kh" 2014   
 fkdjeïn¾ 13 - 14 cd;sl uQ,sl wOHhk wdh;kh laIqø cSj úoHdj ms<sn| › ,xld ixiofha f;jk  
 jd¾Isl úoHd;aul ieisjdrh" lDIs úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 

  úoHd.dr mÍlaIK i|yd i;ajhska l<uKdlrKh ms<sn| › ,xld úoHd.dr i;a;aj úoHd ixioh  
 ^SLALAS& úiska › ,xld ffjoH m¾fhaIK wdh;kfhaos ixúOdkh lrk ,o jevuq¿j" › ,xld   
 ffjoH m¾fhaIK wdh;kh
  fmardfoKsh ú'ú' cd;Hka;r m¾fhaIK ieisjdrhka ̂ iPURSE& 2014 cQ,s 4 - 5 úoHdmSGh" fmardfoKsh 
  ú'ú 

 ù' lS¾;sr;ak 
  iajNdúl m%Njhkaf.ka ffcj l%shdldÍ ixfhda. ,nd.ekSu ms<sn| wkafõIK" tkaihsu ksfYaOkh" 
  NMR yd LC - MC újrKhka ms<sn| c;sl jevuq¿j" 2014 Tlaf;dïn¾ 13 - 17 cd;sl uQ,sl wOHhk 
  wdh;kh 

  › ,xld ;reK úoHd{hskaf.a welvñh" cd;sl uQ,sl wOHhk wdh;kh yd iïuka;%Kh" 2014   
 fkdjeïn¾ 13 - 14 cd;sl uQ,sl wOHhk wdh;kh laIqø cSj úoHdj ms<sn| › ,xld ixiofha f;jk  
 jd¾Isl úoHd;aul ieisjdrh" lDIs úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 

  wd¾'ví'fla' wurfialr 
  m%dfoaYSh ixj¾Okh i|yd jQ hqfkiaflda uOHia:dkh yd cmdkfha mßir wud;HdxYh tlaj    
 ixúOdkh lrk ,o" —jv hym;a jdhq .=Kd;aul;djhla˜ ms<sn| ixl,s; iïuka;%Kh yd wka;¾   
rdcH 8 jeks mßir ;sridr m%jdykh ms<sn| BMICH" fld<U 2014 fkdjeïn¾ 19 - 21 

 ví'à' wjka;s yd ã'tï'wd¾'B'ta' osidkdhl
  YRF jD;a;Sh ixj¾Okh ixioh ^YRF& úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú" 2014   
 ckjdß 28 M,odhs m%ia;=; rpkd ms<sn| jevuq¿j
  ixúOdkh ( cd;sl úoHd moku" 2014 wf.daia;= 21 
  mÍlaIKd;aul ks¾udKh ms<sn| jevuq¿j 
  ixúOdkh - YRF yd NASTEC ̂ cd;sl úoHd yd ;dlaIK fldñiu&
  lDIsl¾u mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú' 2014 iema;eïn¾
  úoHd;aul rpkh ms<sn| jevuq¿j 
  ixúOdkh ( úoHd wNsjDoaêh i|yd jQ › ,xld ix.uh $ › chj¾Okmqr ú'ú" fld<U ú'ú" 2014  
  Tlaf;dïn¾ 15 
  úoHd;aul rpkh ms<sn| jevuq¿j 
  ixúOdkh (- úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú$cd;sl úoHd moku" 2014 fkdjeïn¾
  ;reK úoHd{hskaf.a l|jqr 
  ixúOdkh ( YRF, 2014 foieïn¾ 13 - 14
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   øjH ksudkh i|yd Wiia úoHd;aul hka;%iQ;% Ndú;h ms<sn| mqyqKq jevigyk 
   ixúOdkh (- ld¾ñl ;dlaIK wdh;kh ̂ ITI&" 2014 ud¾;= 13 -14 
   c, .=Kd;aulNdjh yd udkj fi!LH ms<sn| f;jeks cd;Hka;r iïuka;%Kh" 
   ixúOdkh ( úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú 2014 cQks 27 - 28 
   fmardfoKsh úYaj úoHd,hSh m¾fhaIK ieisjdrhka ^iPURSE& fmardfoKsh úYaj úoHd,h" 2014 
   cQ,s 4 - 5 
   PGIS m¾fhaIK iuq¿j 
   ixúOdkh ( úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh ú'ú 2014 Tlaf;dïn¾ 11 
   wd¾Ólh lrd m¾fhaIK;djhka f.khdu 
   ixúOdkh cd;sl uQ,sl wOHhk wdh;kh $ ;reK úoHd{hskaf.a › ,xld welvñh     
  ^SLAYS&"2014 fkdjeïn¾ 30 

  ví'ví'tï'î'ta' ueoj;a; 
   á% we,af.dfuá%la iólrK ms<sn| mqyqKq jevigyk" ÿria: wOHdmk uOHia:dkh"   
   u,,fialr udj;" fld<U 07 2014 uehs 20 - 24 
   we,af.dfuá%la iólrK f.dvkexùu i|yd R Ndú;h ms<sn| mqyqKq jevuq¿j" ÿria:  
  wOHdmk uOHia:dkh" u,,fialr udj;" fld<U 07 
   wd¾'tï'ta'tia' r;akdhl - —w.aksos. wdishd;sl rgj,a w;r fvx.= jdylhka u¾Okh  
   lsÍu  Ndú;d lrk idïm%odhsl l%ufõohka iuÕ wm%;slrK lDñkdYl ;dCIKhka  
   taldnoaO lsÍu Wfoid úfYaI{ oekqu fnodyeÍu yd há;, myiqlï jeäoshhqKq lsÍu  
  by< kexùu ms<sn| cd;Hka;r jevuq¿j
    ixúOdkh (- iS'à'fla' ;s,lr;ak" tia'tï' jks.fialr yd ù' talkdhl" 2014 fkdjeïn¾ 
   4 jeks osk ICTA úiska ixúOdkh lrk ,ÿj —nqoaêu;a iudchla˜  uehska fld<U BMICH 
   ys mej;s iïuka;%Khg iyNd.s úh' 

  à'iS'mS'fla' ;s,lr;ak 
   DSPACE uDÿldx.h ms<sn| jevuq¿j" cd;sl úoHd moku 2014 fkdjeïn¾ 18 - 19 
   m¾fhaIK m%ldYk fkdñf,a" m%isoaO wka;¾cd,h ;=<ska 2014 foieïn¾ 04 
 
  cS'iS'fla'tia' nKavdr yd ù' talkdhl 
   mß.Kl yd cx.u Wmdx.hkays isxy, ghma lsÍfï kj l%ufõohka cd;sl úoHd moku" 
   fld<U 
   ã'tia' ;,lsßhdj úiska —nqoaêu;a iudchla˜ iïuka;%Kfhaos bf,lafg%dksl udOHhka ;=< 
   újD; úoHd pl%hka uehska m¾fhaIK m;%sldjla bosßm;a lrk ,oS' 
  tia' ́ md; 
   › ,xld újD; úYajúoHd,fhaos ;dlaIK ks,Odßka i|yd WmlrK Ndú;h ms<sn| mej;s 
   mqyqKq jevigyklg;a ^2014 uehs 19 - 25& fmd,a m¾fhaIK wdh;kfhaos ;dCIK yd   
  mÍlaIK ks,Odßka i|yd mej;s mqyqKq jevigyklg;a ̂ 2014 uehs 10 - 15& iyNd.s úh' 

13'5 iuq¿$iïuka;%K$jevuq¿ yd mqyqKq jevigyka ixúOdkh lsÍu

   uydpd¾h tï'ta'fla't,a' osidkdhl - ixúOdhl lñgq idudcsl fida,d PV jevuq¿j"   
  hdmkh ú'ú" 2014 wfm%a,a 16 - 17 iyNd.s jQ .Kk 75 
   wdpd¾h tï' ú;dkf.a ^iNdm;s&" wdpd¾h úÿrx.d jhsiqkaor ^iïnkaëldrl& › ,xl  
  ;reK úoHd welvñfha fojk cd;Hka;r iuq¿j 
   —wd¾Ólh foig m¾fhaIlhka f.khdu ( wjia:djka yd wNsfhda.hka˜ 2014 fkdjeïn¾  
  13 - 14 iyNd.s jQ .Kk 75 
 
   iyfhda.S;djhka yd m%;smdok iemhSu - úoHd ;dCIK yd kjHlrK f,alï      
  iïnkaëldrl ^COSTI& yd cd'uq'w'wd uydpd¾h hQ't,a'î' chisxy ^iNdm;s& uydpd¾h  
  tka'tia' l=ud¾ ̂iu iNdm;s& 
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 iajNdúl m%Njhkaf.ka ffcj l%shdldÍ  mßjD;a;chka ,nd.ekSu ms<sn| wkafõIKh"   
 tkaihsu ksfYaOkh" NMR yd LC - MS újrKhka ms<sn| cd;sl jevuq¿j 
 oskh      (  13'10'2014 - 17'10'2014 
 iyNd.s jQ .Kk   65

 uydpd¾h cS' fifkúr;ak - 
 —› ,xldfõ oshqKq wd¾Ólhla yd mßirhla fjkqfjka laIqøcSù ffcj fmdfydr ;;aj md,kh  
i|yd wKql cSj úoHd l%ufõohka ms<sn| jevuq¿j 
 AUSAID fj;ska m%;smdok iemfhk ,os'  iyNd.s jQ .Kk  - 27 

 uQ,sl wOHhk wdh;k úoHd{hskaf.a ixpdr 
 wdpd¾h úÿrx.d jhsiqkaor 
  ridhk úoHd wxYh" uela.%s,a úYaj úoHd,h" fudkaá%h,a" lekvdj 
  ridhk úoHd wxYh" fgdfrdkafgda úYaj úoHd,h" fgdfrdkafgda" lekvdj 

13'7 2014 jir ;=<os ,enqKq m¾fhaIK mm%;smdokhka 
  l,ska jirj,os ,eî fkdlvjd ,nd.; yelsjQ 2014 jir ;=<os m%;smdohka 
   uydpd¾h tï'ta'fla't,a' osidkdhl yd wdpd¾h cS'fla' wd¾' fiakdër úiska cd;sl úoHd  
  moku fj;ska ,nd.;a m¾fhaIK m%;smdokhka ̂ 2014 - 2014& 
   ud;Dldj —leâñhï i,a*hsâ$leâñhï  fg,shqßka iQ¾h fldaIhkays l%shdldÍ;ajh by< 
   kexùu i|yd leâñhï i,a*hsâ w¾O ikakdhl ;=kS mg, j¾Ok l%shdj,sh      
  m%Yia;slrKh 

   uydpd¾h iS'î' osidkdhl yd uydpd¾h tï'ta'fla't,a' osidkdhl úiska cd;sl m¾fhaIK  
  iNdj fj;ska ,nd.;a m¾fhaIK m%;smdokhka ̂ 2011 - 2014& 
   ud;Dldj - ksks;s ;ka;= wdldrfhka mj;sk we;eï nyq wjhúl øjHhka ixiaf,aIKh  
   ksudkh" tajdfha fN!; - ridhksl .=Kdx.hka wOHhkh yd tajd m%;s laIqøcSù     
  nyqwjhúl kefkda ;ka;=uh c, fmrkhka yd pß;d ixfõos iQ¾h fldaIhka i|yd    
  Ndú;h
  2014 jir ;=<os ,enqKq m%;smdokhka 
  uydpd¾h tï'ta'fla't,a' osidkdhl NIFS" rcrg ú'ú u,hd ú'ú ̂ uef,aishdj&" pd¾gia ú'ú  
 ^iaùvkh& hk wka;¾cd;sl m¾fhaIK iyfhda.s;djhkaf.a lKavdhï idudcslfhl= f,i  
 lghq;= lrk w;r tu lKavdhu úiska 2014 - 2017 i|yd iaùvk m¾fhaIK iNdj fj;ska   
 m¾fhaIK m%;smdokhla ,nd.ekSu iu;a ù we;' 
  wdpd¾h tï'iS'tï' bland,a 
  cd;sl m¾fhaIK iNdj m%;smdok wxl NRC TO 14 - 04 b,lal mokï lr.;a nyq lafIa;%  
  m¾fhaIK m%;smdokh'nyq jdyl md,k n,mEï Ndú;fhka › ,xldfõ fvx.= ;=rka lsÍu  
  i|yd fufyhqï wkqrEmkhka 
  wdpd¾h tï' ú;dkf.a 
  uykqjr m%foaYfha jdhqf.da,Sh wxY=kaf.ka udkj fi!LHhg yd mßir moaO;skag we;s l<  
 yels n,mEï ixLHd;aulj wkafõIKh i|yd jQ 3"900"000 la jk m¾fhaIK m%;smdokhka   
cd;sl úoHd moku ̂ 2014 - 2016&

  wdpd¾h tka'ã' iqnisxy 
-   cd;sl m¾fhaIK moku  ^Grant No RG$2012$NRB$03& fkdlvjd l%shd;aul lrk ,os 
   uq¿ .Kk re 2" 060" 063'00 
   ixpdrl m%;smdok" cd;sl úoHd moku" 2014 cQks" Ökfha mej;s iïuka;%Khlg iyNd.s 
   ùu fjkqfjka m%odkh lrk ,os' ̂ RGB$GEN$06$2014$02$20& 
   ixpdrl m%;smdok" NAMS & T uOHia:dkh ^bkaoshdj& 2014 fkdjeïn¾ brdkfha l%sIa  
   ¥mf;a mej;s jevuq¿jlg iyNd.s ùu fjkqfjka m%odkh lrk ,os' 
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  úlsrKYS,s úoHd ms<sn| cd;sl wdh;kh" cmdkh f¾fvdaka ñkqï lsÍfï jevigyk i|yd  
 f;jk wl%sh f¾fvdaka wkdjrl lÜg,hla imhk ,os' 

  .Dyia: f¾fvdaka ñkqï lsÍu i|yd ́ iafÜ%,shdfõ mrudKql n,Yla;s wêldßfhka wkdjrl 
  fojk lÜg,hla m%odkh lrk ,os' 

  wdpd¾h iqf¾Ia mS' fnkacñka úiska wef,laiekav¾ fjdka yïfnda,aâ moku fj;ska WmlrK 
  m%;smdokhla ,nd.kakd ,os' 

  wdpd¾h ;%sieka;shd whs' laf,kagka úiska mYapd;a wdpd¾h Wmdê wOHhkh i|yd cd;sl   
 m¾fhaIK iNdj fj;ska m%;smdokhla ,nd.kakd ,os' 
  ud;Dldj —wdishd;sl Apiscerana ó ueiaikaf.a j¾Okh" p¾hd yd m%;sYla;s m%;spdrhka i|yd 
  lDñkdYl j¾. 6 la úiska we;sflfrk n,mEu 

  uydpd¾h hQ't,a'î' chisxy yd uydpd¾h tka'tia' l=ud¾ cd;sl úoHd moku -      
 ^RG$2012$AG$01& wdydrhg .efkk we;eï m<;=rej, ridhkh yd ffcj l%shdldÍ;ajh (  
 fi!LH yd lDIsld¾ñl lafIa;% i|yd Ndú;hka ̂ 2014 - 2014&

  cd;sl úoHd moku - ̂ RG$2012$B5$06&" › ,xldfõ T!Iëhh yd we,Sf,dm;sl Ydlhka yd 
  ne|s wka;#YdlSh laIqøcSùkaf.a ffcj l%shdldÍ wKq - ̂ 2012 - 2014& 

  › ,xldfõ f;dard.;a m<;=re úfYaIhkays ffcj l%shdldÍ mßjD;a;chka yd tajd wdY%s;   
 os,Srhka ( lDIsld¾ñl" T!IO yd lD;H;aul wdydr ksIadokhka i|yd Ndú;h ̂ 2013 - 2016&

  cd;sl úoHd moku - ̂ RG $ 2014 $ BS$02&
  › ,xldfõ foaYsh fjolu i|yd Ndú;d flfrk Ydl j¾. 6 lska ,nd.;a wka;#YdlSh   
 os,Srhkaf.a ridhkh yd ffcj l%shdldß;ajhka fi!LH yd lDIsld¾ñl lafIa;%hka i|yd    
Ndú;h ̂ 2015 - 2017& 

 wdpd¾h úÿrx.d jhsiqkaor 
  cd;sl m¾fhaIK iNdj" m%;smdok wxl 14 - 13
  › ,xldfõ Ydl ksIamdolhkaf.aa yd lD;Hd;aul wdydr ksIamdokhkaf.a frdamK>¾K  
  wOHhkhka ̂ iyh - wëlaIl - uydpd¾h hQ't,a'î' chisxy& 
 
  lekvdfõ fudkaá%h,a ys mej;s wdydr úoHdj yd ;CIKh ms<sn| 17 jeks cd;Hka;r iuq¿jg 
  iyNd.s ùu i|yd cd;sl úoHd moku fj;ska ixpdrl m%;smdokhka ,nd.kakd ,os' 

 wdpd¾h iS'à'fla' ;s,lr;ak 
  hqfkiaflda" jHdmD;s wxl 6651137004SRL 
  › ,xldfõ m%d:ñl yd oaú;shsl wOHdmkh i|yd úoHd;aul l%ufõohka yd kùk b.ekakqï  
  l%ufõohka yd kùk b.ekakqï l%ufõohka wdl%uKh re 2" 589"515'40 
  cd;sl úoHd moku - úÿ keK oiqk hq áhqí kd,sldj i|yd re 896"000'00 

 wdpd¾h ã'tka' ud.kwdrÉÑ 
 cd;sl m¾fhaIK iNdj ( NRC$11$059 
 iy wëlaIl cd;sl úoHd moku " m%;smdok wxl RG$2014$EB$03

 wdpd¾h tÉ'tï'ví'tï'ta'iS' úchisxy 
 kj m¾fhaIK m%;smdok - 2013 
 úYaj úoHd, m%;smdok fldñiu ̂ 2014 - 2016& 
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2' m¨ÿ msrjQ ks,a ueKsflka wfma ueKsla l¾udka;hg wk;=rla" tï' ú;dkf.a" ,xldoSm" 2014   
ckjdß 19 

3' cSjfha Tiqj  jQ fmksis,ska;s Wm;" tï' fifkúr;ak" tï' ú;dkf.a" 2014 ckjdß 1 

4' úoHd;aul oekqfï isg úoHd;aul m¾fhaIK olajd tï' ú;dkf.a" ù' jhsiqkaor" fâ,sñr¾" 2014 
 ckjdß 19 

5' úoHd;aul oekqu yd úoHd;aul m¾fhaIK w;r mj;akd ÿIalr uÕ" tï' ú;dkf.a" ù'    
 jhsiqkaor" fâ,sñr¾" 2014 ckjdß 21 

6' cSjh jkik ridhksl wú" tia'tï'mS'wd¾' l=udr;s,l" tï' ú;dkf.a" úÿir wfm%a,a 16 

7' uQ,sl m¾fhaIKhkays ld¾hNdrh yd tajdfha jákdlu" tï' ú;dkf.a" ù jhsiqkaor" ikafâ   
ghsïia 

8' oreKq kshÕhg ì,s jQ bme/Ks YsIagdpdr" tia'tï'mS'wd¾' l=udr;s,l" tï' ú;dkf.a" úÿir"  
2014 foieïn¾ 10 

9' ks,a LED fhka werUqkq úÿ,s úma,jh" tia'tï'cs'wd¾' l=udr;s,l" tï' ú;dkf.a" úÿir 2014"  
Tlaf;dïn¾ 15 

10' udkj m%d.aOk mshießh je,elaùu i|yd oekqu mokï lr.;a wd¾Ólhla" ù' jhsiqkaor" tï'  
ú;dkf.a" ikafâ  ghsïia" 2014 fkdjeïn¾ 02 

11' foaYsh;ajh Wfoid f¾ ìysl< Ñka;kh" tia'tï'mS'wd¾' l=udr;s,l" tï' ú;dkf.a" úÿir"   
2014 fkdjeïn¾ 26 

12' udkj l%shdldrlï uÕska Wod jQ kdhhdï" ã'tï'à'hQ' nKavdr" tï' ú;dkf.a" 2014 foieïn¾  
17 

13' úoHd;aul m¾fhaIK ;=<ska cd;sl ixj¾Okh by< kexùu" tï' ú;dkf.a" ù' jhsiqkaor"   
 ikafâ ghsïia" 2014 iema;eïn¾ 14
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uydpd¾Hh iS'î' Èidkdhl

wOHË

cd;sl uQ,sl wOHhk wdh;kh

cd;sl uQ,sl wOHhk wdh;kfha j¾;udkfha wOHË ÿrh orkq ,nkqfha uydpd¾Hh iS'î' 
Èidkdhl uy;dh' 

cd;sl uQ,sl wOHhk wdh;kfha wruqKq idËd;a lr.ekSu Wfoid wjYH ishÆ mßmd,k lghq=;=" 
uQ,H md,kh" wNHka;r ú.Kk" lghq;=" iy m¾fhIK jHdmD;s wëËKh
 
I¾fhIK jHdmD;s ms<sno md,l uKav, /iaùï" m¾fhaIK iNd /iaùï" yd l<ulrK lñgq  
/iaùï leoùu yd tysÈ .kq ,nk ;Skaÿ ;SrK ls%hd;aul lrùu' 

úIh Ndr wud;HdxYh" l<uKdlrK fom¾;=fïka;=j" uqo,a wud;HdxYh jeks rdcH wdh;k iu.   
ukd iyfhda.S;d yd ne§ï we;s lr.ksñka uqo,a m%;smdok fjkalr .ekSu yd wfkl=;a myiqlï 
imqrd .ekSug lghq;= lsÍu' 

cd;sl uQ,sl wOHhk wdh;kh ;=, isÿ lrKq ,nk m¾fhaIK rfÜ ixj¾Okhg odhl lr .ekSu 
ioyd rg ;=, we;s úYaj úÞHd, moaO;sh yd úÞHd;aul m¾fhaaIK isÿlrKq ,nk wfkl=;a rdcH 
wdh;k fukau fm!oa.,sl wdh;k iu. iyfhda.S;d we;slr .ksñka kj fidhd.ekSï rgg 
yÿkajd §u yd foaYSh iy úfoaYSh jYfhka m%p,s; lsÍu'

 foaYSh iy úfoaYSh úÞHd×hskaf.a oekqu iy ;dlaIKh kjl m¾fhaIlhkag ,nd§u" m¾fhaIK 
jevuq¨ ixúOdkh iy úfoaY YsIH;aj wdOdr fj; fhduqlr ùu'
 

 

jfï isg ta'tï'tka'hq' wfíisxy fukúh" ´'ví'fla' fikúr;ak uy;añh" 

tï'ã' Ôjd lia;=ß uy;añh" tï'mS'ã'fla' u,ajej uy;d" tia'tï'ta'fla' lms,r;ak fukúh
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mßmd,k wxYh

uQ,sl wOHhk wdh;kfha f,alï

jfï isg bÈßfm, ( ta'ú'ta'mS' l=udr uy;d" ã'Ô'fla' fodrl=Uqr uy;d" t'Ô'tia'à' .=K;s,l 

uy;d" à'mS' fyÜáwdrÉÑ uy;añh" wd¾'mS'tï' ùriQßh uy;añh" iS't,a'tia' b,x.fldka 

uy;añh" tka'mS'rejka.,a, fukúh" iS' rKisxy uy;añh" tÉ'ta'ã'tka' chisxy uy;d"

jfï isg miqqfm, fla'cS'à'î'.=Kfialr uy;d" ví'fÊ'tï'ví'mS' chfialr uy;d" ã'tï'ã'î' 
Èidkdhl uy;d" wd¾' tia'fla'.=Kj¾OK uy;d" uy;d" ã'Ô'.=K;s,l uy;d" ã'Ô' O¾ufiak 
uy;d" fla'tï' wdßhjxY uy;d" tï'ta' ,d,a uy;d" t'î'Ô'ví'chùr uy;d"  ta'fÊ'tia' 
w¿;af.or uy;d"

mßmd,k wxYh my; i|yka wxYhkaf.ka iukaú;fõ'

 ² kv;a;= wxYh  ² ms,s.ekSfï ks,Odß wxYh 
 ² m%jdyk wxYh  ² jevm, wxYh ̂ Workshop&  

mßmd,k wxYh i;= j.lSï yd hq;=lï  

cd;sl uQ,sl wOHhk wdh;kfha wruqKq idËd;a lr.ekSu Wfoid wjYH ishÆ mßmd,k lghq=;=" 
fukau m¾fhIK jHdmD;s" ioyd wjYH lrk my; ioyka ls%hdldrlï bgqlr§u;a wOHË;=ud 
úiska leojk md,l uKav, /iaùï" m¾fhaIK iNd /iaùï iy l<ulrK lñgq  /iaùï j,g 
iyfhda.h §u yd tysÈ .Kq ,nk ;Skaÿ ;SrK ls%hd;aul lrùu wm i;= j.lSï yd hq;=lï fõ' 
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² kS;s ß;s" pl%f,aL" uqo,a fr.=,dis iy wdh;k ix.%yfha úêúOdk j,g wkql=,j" mßmd,k
 wxYh ld¾hd, mámdáh mj;ajd f.k hEu
² kS;s ß;s" pl%f,aL" uqo,a fr.=,dis iy wdh;k ix.%yfha úêúOdk j,g wkql=,j" fiajlhsska 
 n|jd.ekSfï lghq;= isÿlsÍu
² uqo,a fr.=,dis kS;s ß;s" j,g wkqj .súiqï .; fiajd lghq;= isÿlsÍu
² uqo,a fr.=,dis yd m%iïmdok uKav, kS;s ß;s" j,g wkqj fgkav¾ ukav,h iy iemhqï lñgq 
 /iaùï me;aùu iy lñgq jd¾;d mj;ajdf.khEu
² NdKav yd fiajd i|yd ñ, .Kka leoùu
² jd¾Isl mßmd,k jd¾;dj ieliSu
² wdh;kfha wuq;a;kaf.a fkajdisl myiqlï iemhsu iy wëlaIKh
² kS;s ß;s" pl%f,aL"wdh;kfha iy wdh;k ix.%yfha úêúOdk j,g wkql=,j" ld¾HhuKav,fha
 ksjdvq jd¾;d mj;ajd f.k hEu
² jd¾Isl iemhqïlrejka ,shd mÈxÑlrùu 
² bÈlsÍï iy kùlrK jev lghq;= isÿlsÍu
² kS;s ß;s" pl%f,aL" uqo,a fr.=,dis iy wdh;k ix.%yfha úêúOdk j,g wkql=,j w;sld,
 mrSlaIdj" bkaOk weKjqï iy fiajd iemhqï f.ùï mrSlaIdj
² wdh;khg meñfKk wuq;a;ka ms<s.ekSu iy wjYH ;ekaj,g oekqïoSu iy fhduq lsrSu
² f.dvke.s,s" c,k," úÿ,sh" kv;a;= lghq;= iy ikSmdrlaIl lghq;= ksrSlaIKh lsrSu
² wdh;kfha ld¾HhuKav,fha rlaIK wdjrKh mj;ajd f.k hEu
² r:jdyk kv;a;=j
² wdh;kfha ld¾Hh uKav,fha m%jdyk myiqlï iemhsu
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wNHka;r ú.Kkh
wNHka;r ú.Kkh wOHË;=udf.a iDcq wëlaIKh yd u.fmkaùu hgf;a ls%hd;aulfõ'

jfï isg ol=Kg tia'tka chiQßh" iS'´' .=Kfiak

² kS;s ß;s" pl%f,aL" uqo,a fr.=,dis iy wdh;k ix.%yfha úêúOdk j,g wkql=,j" wdh;;fha 
l%shdldrlï" fïfyhqï lghq;= uQ,H moaO;ss iy wNHka;r md,khka isÿjkafkao hkak ms<snoj 
ijdëk mÍËKhla isÿ lsÍu yd ta ms<sno ksÍËK yd wod, ks¾foaYhka wdh;fha by< 
l<uKdldÍ;ajh fj; bÈßm;a lsÍu fuu wxYfha j.lSu fõ'

² wdh;kfha wNHka;r ú.Kk lghq;= isÿlrk úg§ uqo,a fr.=,dis mkf;a 133 hgf;a my; 
ioyka ld¾Hhka flfrys úfYaI wjOdkh fhduq lrKq ,efí'

² wdh;kfha jxpd yd wl%ñl;d je,elaùu i|yd wdh;kh ;=< ls%hd;aul wNHka;r md,k 
moaO;sfha id¾:l;ajh mßlaIdj

² uq,H m%ldYkh ieliSfï§ Nddú;d lrk .sKqï lrK iy wfkl=;a jd¾;dj, ksjerÈNdjh 
mßlaId lsÍu yd Ndú;d lrk .sKqï lrK l%uhka uq,H m%ldYkh ms<sfh, lsÍfï§ M,odhs ù 
we;s njg iy;sl úhhq;=hs'

² ld¾h uKav,h úiska fmkakqï lrkq ,nk ld¾h idOk ;;ajh yd j.lSu we.hsug ,lalsÍu

² wdh;kh i;= foam, j,g isÿú yels  ´skEu wdldrhl ydks wjulr .ekSug f.k we;s 
wdrlIl l%u fjohkaf.a ;;a;ajh mÍËd lsÍu

² uqo,a fr.=,dis" uyd NdKavd .drh" rcHh mßmd,k yd úIh Ndr wud;HdxYh u.ska úáka úg 
ksl=;a lrk ,o pl%f,aL" wdh;k ix.%yfha úêúOdk" Wmfoia wkqj lghq;=lr weoaoehs 
mÍIdlsÍu wjYH wjia:dj,§ úfYaI m¾fhaIK meje;aùu ú.Kk yd l<ukdlrK lñgq 
/iaùï u.ska .kq ,nk Wmfoia yd ;SrK ls%hd;aul lsÍu" l<ukdlrK lñgq /iaùï 
meje;aúu iy tys m%.;sh ms<soj miq úmrï isÿlsÍu 
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.sKqï wxYh

jfï isg ol=Kg( î'fÊ' ùriQßh uy;d" tï'fla' ksYaYxl uy;añh" à'mS' .ï,;a fukúh" 

t,a'tka'tï'ã'tia'fla' ksYaYxl fukúh" mS'tia'tia' iurlafldä uy;añh" wd¾'tï'ù'mS' r;kdhl 

uy;añh" tï'mS' m,a,sh.=ref.a uy;añh" Ô' wdßhr;ak uy;d" tï'tka'mS' fmf¾rd uy;d" tï'fla'ã' 

flaIdka uy;d"

fuu wxYh ksfhdcH .KldêldßŒf.a mQ¾K wëlaIKh hgf;a mj;S' .sKqï ks,Odß‚hla" 
fÊIaG udKav,sl ksOdŒhka ;sfofkla ^,smslre iy fmd;a;nkakd&" udKav,sl iyldr ^.nvd 
md,l& ;k;=rla" l<ukdlrK iyldr ;sfofkla iy ld¾hd, hka;% ls%hdlrefjl= f.ka  hq;a 
ld¾h uKav,hla wdh;kfha my; ioyka uQ,H yd .sKqï lghq;= i|yd iydfhda.h imhhs'

² wruqo,a uQ,dY%h ( uyd NdKavd.dr wruqof,ka yd foaYSh iy ùfoaYSh Ndysr                               
wdh;khkaf.ka  ,efnk wruqo,a j,ska jd¾;d lÍus'

² jegqma ( fm!oa.,sl f;dr;=re" nÿ wvq lsÍï yd wfkl=;a §ukd mokï lrf.k jegqma ieliSu" 
² mqoa.,sl w¾:idOl wruqo, ( tla tla fiajlhka ioyd fjka fjka jYfhka ldâm;a j, 

w¾:idOl odhl;ajh mj;ajdf.kheu iy w¾:idOl wruqo,a iaÒr ;ekam;=j, wdfhdckh 
lSÍu;a iaÒr ;ekam;= nÿ wëlaIKh 

² ld¾H uKav, Kh ( fiajl w¾:idOl wruqof,a Khfhdckd l%uh iy wdmod iyk Kh 
wruqo,aj,ska Kh ksl=;a lsÍu" l<uKdlrKh iy jd¾;d igyka ;nd.ekSu 

² uqo,a f.ùï ( úúOñ,§.ekSï" fiajdiemhsï f.ùï" iy nÿ uqo,a f.ùï'" wod, ,smsf.dkq 
mj;ajdf.kheu iy ish¨ f.ùï rdcH uqo,a kS;s f¾.=,dis j,g hg;aj isÿlsÍu

² wh jeh ( wod, j¾Ih ioyd m%d.aOk yd mqkrd j¾:;k úhoï tla tla úIhm;hg 
weia;fïkka;= .; uqo,a fjka lsÍu" uQ,H md,kh" yd iqmÍlaIdj hk jeo.;a wruqKq 
.Kkdjla bgqlsÍu

² m%iïmdok iy f;d. ( ,smojH" mß.Kl iy uDÿldx." f.dvke.s,s WmlrK" iy tÈfkod 
wjYHh fmdÿ NdKavj, ñ,§ .ekSu ksjerÈj mj;ajdf.kheu ioyd iyhùu

² wjidk .sKï m%ldYkh ( › ,xld rcfha ms,s.;a .sKqïlrK m%ñ;Skag iy .sKqïlrK 
uQ,OO¾uhkag wkql=<j ms<fh, l, wjika .sKqï m%ldYkhla bÈßm;alsÍu

² uq,H jd¾;d mj;ajdf.khd ( uq,H jd¾;d ms<fh, lsÍu iy ksiswdldrfhka mj;ajdf.k heu" 
hdj;ald,Sk lsÍu" yd b,a,Sï u; uq,H jd¾;d ms<fh, lsÍu ;jÿrg;a Tjqka fjk;a wdh;k 
i|yd ksheÈ msßlaiSu meje;aùu' iuyr lsÍï iÕrd m¾fhaIK marldYk we;s iy ckdêm;s 
iïudk lsysmhlska o msÿï ,eîh'
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m%iïmdok iy ridhkd.dr .nvd wxYh

wfma wruqK

uQ,sl wOHhk wdh;kfha wruqKq idËd;a lr.ekSu Wfoid wjYH ishÆ ridhkd.dr iïm;a 
iemhsï odhl;ajh ,nd§ug lemú ls%hdlsÍu'

wfma lKavdhu

jfï isg ol=Kg( fÊ'mS'Ô'tÉ' ch,;a fukúh ̂ mqyqKqjk&" B'tï'ð'ví'ã' tÈßiQßh fukúh ̂ mqyqKqjk&" 

tÉ'tï'tï'tÉ'fla' fyr;a ^mqyqKqjk&" bkaðfkare ví'ã'tia'mS' fmf¾rd fukúh ^ridhkd.dr 

l<ukdlre&" ã'tï'fla't,a' l=udÍ uy;añh ^fÊHIaG udKav,sl ld¾ñl ks,Odß&" Ô'ví'wd¾'mS' 

pkaøldka;s uy;añh  ̂ fÊHIaG udKav,sl iyldr&

wmf.a fiajdjka 

² ridhkd.dr WmlrK" ridhksl øjH iy ùÿre NdKav we;=¨ ish¨ NKav foaYSh iy úfoaYSh 
 jYfhka ñ,§.ekSu

² ridhkd.dr WmlrK" ridhksl øjH iy ùÿre NdKav f;d. .nvdjla mj;ajdf.khdu iy 
 ìkaldâ l%uhla wkq.ukh lsÍu" iy wëlaIKh

² úfoaYSh ish¨ NKav wdkhk wmhk lrk úg§ f¾.= má mdáhka isÿ lsÍu

² wdh;kh i;= iia:djr j;alïj, j¾;d ieliSu iy mj;ajd f.kheu j;alï ñ,§ .;a Èk 
 msßjeh iy i:dkh ms<sno iúia;rd;aul f;dr;=re we;=,;afõ'
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;dlaIKsl fiajd wxY

cd;sl uQ,sl wOHhk wdh;kfha ;dlaIKsl fiajd wxYfha fufyjr jkqfha  wdh;kh u.ska  osh;a 
lrk m¾fha IK lghq;=j,g ;dlaIKsl fiajdj ,nd foñka tu m¾fhaIKhka id¾:lj lrf.k 
hdug iydh oSuhs'

mYapd;a Wmdê wfmalaIl YsIH YsIHdjka yg Tjqkaf.a m¾fhaIKhka lrf.k hdug wjYH jk 

miqìu iliïka  ;dlaIKsl fiajd wxYfham%ùK;d oekqu  kúk WmlrK Ndú;fhaoss Wmfhda.hg 

.ksñka th tu YsIH YsIHdjkayg mqyqKq lrñka m¾fhaIKhka isoq lrf.k hdug iydh olajhs'

wka;¾Pd, myiqlï fukau mß>Kl fijdjka iemehSu iy tu moaO;sh yeisr ùu' ridhksl o%jH 

iy Wmlrk ñ, .kka le|ùu wdh;kfha mrud¾:hg wkqj th hdukh lsrSu

fuu wxYh u.ska msgia;r wdh;kj, b,a,su u; wjYH úYaf,aIK fiajdjka ,nd oSu, i.rd, 

fmd;a mßÉ fPoj, m¾fhaIK m%ldYk m¾fhaIK ksmehqï bosrsm;a lsßu i|yd iyfhda.h ,nd oSu 

fukau tajd i|yd Pkdêm;s iusudk m%Odkhka ,nd ;snsu'
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;dlaIKs; fiajd wxYfha ld¾h Ndrh

 wdh;k wka;¾Pd, moaO;sfha  kv;a;= lghq;= mß.Kl i|yd iduQysl j.lsu, kv;a;=j,

 wka;¾Pd, mosO;sfha Pd, .; lsrSu, l%shdldrs;ajh wdh;kfha oqrl;k moaO;sh Pd, .; 

 lsrSu yd kv;a;=j 

 wdh;ksl nvqndysrdosh yd ridhksl øjH ,ehsia;= .; lsrSu yd jirla mdid nvq f;d.  
 .kka .eksu

 úêu;a ridhksl úYaf,aIKhk yd ksh|s ieliSuWmlrK fuj,ï wdosh l%udxlKh lsrSu 
 yd tajdfha iqrlaIs;Ndjh wdrlaId lsrsu

 meñKsfï jd¾;dj iajhxl%Sh WmlrKh u.ska ,nd .ekSu iy tys kv;a;=j

 úYaf,aIS WmlrKj, kv;a;=j

 idïm,a kshe|s tl;= lsrsu 

 wfkl=;a ld¾hhka w;r nvq ñ, .kka le|ùu, iemhqï, WmlrK iïnkaO, mäkä   

 iïnkaO ld¾ïl ks,Odßkaf.a Wiia ùï mámdáfhaÈ fukau ieu lñgqjlu Wiia ks,hka  
 oeÍu
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oTq,a, ;DK WoHdkh

ta9 ud¾.fha oUq,a, yryd wkqrdOmrhg hk ud¾.fha oUq,a, úydr ykaÈfhka ol=Kg yeß 

lkav,u foig hk ud¾.fha ls'ñ' 2'5 la muK .sh úg uQ,sl wOHhhk wdh;khg wh;a rela 

Whk fyj;a oUq,a,a wdfndf¾gï kñka yÿkajk fuu ruŒh ;=re Whk msysgd we;. fuu úfYaIs; 

ia:dkfha ks¾ud;D yd whs;slre jkafka iEï fmdmEï uy;d úisks.  fmdfï uy;d kdúl yuqod 

ks,Odrsfhla jQ w;r miqj f;a jeú,s lrejl= jQ  Tyqf.a wjidk rdPldßh jQfha fjdIskagkays 

iaï;sfidakshka wdOdrfhka ,xldfõ msysgjq rela /l.kakkaf.a ix.ufha l<ukdlre f,ighs' 

fuu jHdmD;sh fmardfoKsh WoaNso WoHkfha u.ska osh;a lrkq ,nQjls. 

1963 oS fmdmEï uy;d úiska wlalr 7.5 la jQ fuu ,÷ le,Ej f,iska ñ,oS .kq ,enq fulS ìï 

fldgfia  j,a me,Eá bj;a lr" Tyq úiska wjg we;s iajfoaYSh Ydl me<Eá jeùug i,iajd ruŒh 

;=re úhklska  hq;= jk ,eyenla njg mßj¾;k lf,ah' 

1989 uQ,sl wOHhk wdh;kh úiska ;j;a wlslr 27 l ìï fldgila fuu jk ,eyen mq¨,alrk 
woyiska wjg ,÷ le,Efjka ñ,oS f.k we;s w;r th fmdmEï kHdhg wkqj rela .yKhla iys; 
relaË,;d Whkla njg mßj¾;kh lr we;'

j¾;udkfha th foaYsh iy úfoaYSh m¾fhaIlhka ;u mßir úoHd m¾fhIKhka lsrsu i|yd 
m%fhdaPkhg .kq ,efí' tf,iu th Wkymq,qjd ln,a,Ejd hk i;aj úfYaI yd Ydl úfYaI 270 
lska muK iukaú; jk w.kd m¾fhaIK uOHia:khla fiau úYaj úÞHd, isiqka" mdie,a <uqka" 
fukau jeäysá ldf.a;a úvd ksjk kernqï uOHia;dkhlao fõs' 

2005 isg wo jk ;=re fuh uQ,sl wOHhk wdh;kh yd rela /l.kakkaf.a ix.uh úiska md,kh 
lrkq ,efí'

oTq,a, ;DK WoHdkhoTq,a, ;DK WoHdkhoTq,a, ;DK WoHdkh
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fld<U ld¾hd,h 

1981 j¾Ifha iema;eïn¾ udifha§ wxl 55 ork md¾,sfïka;= mk; u.ska › ,xlj ;=, ia:dms; l, 

uQ,sl m¾fhaIK isÿlrk m%uqL tlu m¾fhIK wdh;khla f,i fuu ld¾hd,h ;=, uQ,sl wOHhk 

wdh;kh uq,skau wdrïN flre‚ 

1985 j¾Ifha foieïn¾ 5 fjks Èk uQ,sl wOHhk wdh;kh uykqjr yka;dk m%foaYfha m%Odk 
m¾fhaIK uOHia;dkh fj; /f.k tfuka miq fuu ld¾h,h uQ,sl wOHhk wdh;kfha wruqKq 
iy l%shdldrlï" idËd;a lr.ekSug my; ioNka fiajd odhl;aajhka iemhsu m%Odk wruqKfõ' 

² uykqjr msysá m%Odk ld¾h,fha mßmd,k yd wOHhk lghq;= úIhNdr wu;HdxYh yd
 iïnkaaëlrKh lsÍu

² I¾fhaIK iïuka;%K" foaYK yd /iaùï meje;aùu iy ixúOdkh lsÍu
 
² I¾fhaIK lghq;="  iïuka;%K" foaYK" /iaùï yd m%o¾Yk lghq;= ioyd iyNd.s ùug 
 fld<U iy fjk;a m%foaYj,g hefï§ úÞHd×hska" m¾fhaIK iyldrjreka iy wfkl=;a
 ks,Odßka fjkqfjka kjd;eka myiqlï iemhSu 

² uQ,sl wOHhk wdh;kh uykqjr msysá m%Odk ldrhd,fhka wkjqï lrk iuyr NdKav   
fld<U m%foaYfha  wod, wdh;khkaf.ka ñ,§.ekSï isÿ lsÍu" I¾fhaIK iïnkaO iy    
mßmd,k" lghq;= j, rdcldÍ, ,sms f,aLK   wfkl=;a wdh;k fj; Ndr §u"  úfoaYSh ish¨  
NdKav wdkhk wmhk lrk úg§ f¾.= má mdáhka j,g wod, fiajdjka isÿ lsÍug odhlùu  
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15' uQ,sl wOHhk wdh;k ld¾h uKav,h 2013 

wOHCIl  ( uydpd¾h is'î' Èidkdhl 
f,alï   ( wdpd¾j ms'tia'ì' j`ÿrd., 

m¾fhaIK ld¾h uKav,h 

m¾fhaIK uydpd¾hjreka 

uydpd¾h fÊ'tï'tia' nKavdr 
uydpd¾h iS'î' Èidkdhl 
uydpd¾h tï'ta'fla't,a' Èidkdhl 
uydpd¾h hQ't,a'î' chisxy 
uydpd¾h tka'tia' l=ud¾ 
uydpd¾h ta' kdkdhlaldr 
uydpd¾h mS'wd¾'Ô' fikúr;ak 

wdY%s; m¾fhaIK wdpd¾h jreka 

wdpd¾h tia'mS' fnkacñka 

fcHIaG m¾fhaIK wdpd¾hjreka 
wdpd¾h tï'iS'tï' bland,a 
wdpd¾h tka'ã iqNisxy 
wdpd¾h ã'tka' ud.k wdrÉÑ
 

m¾fhaIK wdpd¾hjreka
wdpd¾h wd¾' ,shkf.a 
wdpd¾h wd¾' wd¾' r;akdhl 
wdpd¾h tï'ú;dkf.a 
wdpd¾h ù'jhs' jhsiqor 
wdpd¾h tÉ'ví'tï'ta'iS úchisxy 

ndysr m¾fhaIK uydpd¾h jreka 

uydpd¾h tia'ta; l=,iQßh 
uydpd¾h tï'ta' lÍï 

ndysr wdY%s; uydpd¾hjreka
 

uydpd¾h Ô'fla'wd¾' fiakdër 

ndysr fcHIaG úoHd{hska
 

wdpd¾h ví'mS'fÊ' vhsgia 
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m¾fhaIK iyldr jreka - I fYaKsh

wpd¾h iS'whs' laf,ahka
ví'ví'tï'ta'î' ueoj;a;

  is'ta' f;dgj;a;f.a
  wd¾'mS' jks.;=x.
  ta' uxðSjka
   tia'tï'tï'mS'fla' fifkúr;ak 

m¾fhaIK iyldr jreka -II fY%aKsh

ví,sõ'à'wjka;s   tï' l;s%.duka;ka  hQ'ð'tia't,a' rKisxy
ã'tï'ùa'jhs'tia' nKavdr  iS't,a' flfy,amkak,  Ô'wd¾'tka' r;akdhl
ã'tï'à'tï' nKavdr   à'mS' ls¾;sr;ak  wd¾'tï'tka'tï r;akdhl
B'tÉ' o is,ajd    fla'mS'ù'î' fldínElvqj wd¾'tï'ta'taia' r;akdhl
fla'tka't,a' o is,ajd   fÊ'tï'fla'ví' l=udß  tia' ta iurkdhl
ã'tï'ã'tï' Èidkdhl  tia'tï'mS'wd¾' l=udr;s,l tka'î' iQßhwdrÉsÑ
B'tï'tÉ'Ô'tia' talkdhl  fla'tï'tia'ä'ì' l=,;=x. ã' ;knd,isxyï
tÉ'tï'mS'tia' fyar;a   à'î'ksu,isÍ   wd¾' úYajkd;ka 
mS'tÉ'tï'whs'ã'fla' fyar;a  B'Ô'iS'fla' ms%ho¾Ysld  tÉ'tï'tia' jdikd
wd¾'tia'tï'Ô'iS'tia'fla ch;s,l ´'tia' fmf¾rd   tï'whs' jgjk
tka'tka' chj¾Ok   tï'î'hq' fmf¾rd  ã'fla' ùrfialr
tÉ'ta'ms'ms'î' ch;s,l   tï'tï ldo¾   ta'tï'fÊ'tia' ùrisxy
wd¾'iS'tka' lreKdr;ak  wd¾'à'tka' rdcmlaI  mS'iS'úfÊmd,
whs'tia' lreKdjxY   wd¾'mS'tia'fla' rdcmlaI ti a 'ti a 'wd¾'tï'ã'tÉ'wd¾'  
        úfÊfialr

;dCIKsl ld¾hh uKav,h 

fcHIaG ;dCIKsl ks,OdÍka   fcHIaG udKav,sl ;dCIK ks<OdÍka 
tï'tka'ì' l=,x;=.   ´'w¨;amgne`È   wd¾'fla'iS lreKdr;ak 
ví'tï'wd¾'î'ùrfldaka   tka'Ô' w;=fldar,  tia' ́ md; 
     tÉ'tï'ta'î' fyar;a  ta'fla' m;srK   
      ví' chfialr nKavd  wd¾'tia'tï' fmf¾rd
     ã'tia' chùr   tia'tia'fla' il,iQßh 

whs' ;=ïmE, 

wOHlaI;=udf.a ld¾hd,h 
tï'ä'Ôjd lia;=ß-   wOHlaIlf.a mqoa.,sl f,alï
´ ví'fla' fifkaúr;ak ,iq f,aLk II fYa%Ksh
tï'mS'ã'fla'u,ajej  ld'ld' iyhl

wNHka;r ú.Kk     mqia;ld,h

wd¾'tï'mS' idrx.sld- wNHka;r ú.Kl  á'is'ms'fla';s,lr;ak iyldr mqia;ld,dëm;sks'
iS'´'.=Kfiak  l<uKdldr iyldr II fY%aKsh  wd¾'tï' ú;drk mqia;ld, iyldßŒ      

fld<U ld¾hd,h   
tï'iS' rdcmlaI- úoHd;aul ks,Odß$iïnkaëlrK
ta'ã' .=Kj¾Ok-   ld¾hd, ld¾h iyhl
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.sKqï wxYh

ms'tia'tia' iurlafldä -  ksfhdacH .Kldêldß
tï'mS' ú;dkf.a  -  .sKqï ks<Odß
tï'fla' ksiaixl  - fÊHIaG uKav,sl iyldr  fmd;a ;eîu
tï'mS'm,a,sh.=ref.a  - fÊHIaG uKav,sl iyldr ̂ ,smslre&
à'mS'.ï,;a   - l<uKdldr iyldr III fYa%Ksh
wd¾'tï'ù'mS' r;akdhl -  fÊHIG uKav,sl iyldr ̂ ,smslre&
tï'fla'ã flaYdkaaa  -  l<uKdldr iyldr III fY%aKsh
Ô' wdßhr;ak   -  uKav,sl iyldr- .nvd md,l
tï'ta'mS' fmf¾rd  -  ld¾hd, hka;% ls%hdlre

.nvd wxYh

ví'ã'tia'mS' fmf¾rd  - ridhkd.dr l<uKdldr
ã'tï'fla',laPñ l=udß - fÊHIaG uKav,sl ;dlaIKsl ks<Odß
ð'ví'wd¾'mS pkaøldka;s - fÊHIaG uKav,sl iyldr

mßmd,k wxYh

wd¾'ä'ví'iS'rdcmlaI  - mßmd,k ks<Odß
à'mS'fyÜáwdrÉÑ  - fÊHIG uKav,sl ̂ iyldr- ,>q f,aLk&
wd¾'mS'tï'ùriQßh  - fÊHIG uKav,sl ̂ iyldr- ,smslre&
iS'b,x.fldka   - uKav,sl iyldr -^,>q f,aLk&
iS'rKisxy   - uKav,sl iyldr-ms,s.eksfï ks,Odßks
ã'ð'.=K;s,l   - f,aLK iyldr-I fYa%Ksh
ã'fÊ'tï'ví'mS'chfialr - hka;% Ys,ams- úfYaI fYa%Ksh
tï'ta',d,a   - úoHd.dr iyhl- úfYaI fYa%Ksh
wd¾'î'ymqfldgqj  - úoHd.dr iyhl- úfYaI fY%aKsh
ta'ú'ta'mS'l=udr   - hka;% Ys,ams- I fYa%Ksh
ð'ã'O¾ufiak   - úÿ,s ld¾ñl II fYa%Ksh
ã'Ô'fla' fodrl=Uqr  - fïika II fYa%Ksh

úoHd úHdma;s tallh
wdpd¾H iS'à'fla' ;s,lr;ak  iïnkaëldrl
fla'whs'fla' iurfldaka  ,iq f,aLl II fY%aKsh
ù'tï' talkdhl   ;dCIK ks<OdÍ III fY%aKsh
Ô'is'fla' nkavdr   ;dCIK ks<OdÍ III fYa%Ksh  

m%jdyk wxYh

ta'ð'tia'à' .=K;s,l l<uKdldr iyldr III fYaKsh

t'î'Ô'ti'à' chùr ßhÿre úfYaaI fY%aKsh  wd¾'tia'fla' .=Kj¾OK ßhÿre I fYa%Ksh

tï'taÔ' fidaukkao ßhÿre úfYaaI fYa%Ksh  fla'Ô'tia'à'î' .=Kfialr ßhÿre I fY%aKsh

fla'tï' wdßhjxY ßhÿre úfYaaI fYa%Ksh  tÉ'ta'ã'tkaa' chisxy ßhÿre III fYa%Ksh

Ô'ví,õ'wd¾' niakdhl ßhÿre úfYaaI fYa%Ksh
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uQ,sl wOHhk wdh;kh › ,xldj 

j¾I 2014 foieœ n� 31 †fkka wjika j�Ih ioyd jeo.;a .sKQ¥lrK m%;sm;a;s 

^1& fmd? .sKQœ lrK m%;sm;a;s' 

1'1 ft;sydisl msßjeh mokï fldg .;a › ,xld rdcH wxY .sKqïlrK m%;sm;a;Skag wkqj 
WmÑ; mokñka uQ,H m%ldYk ms<sfh, lr we;' fuu .sKqï ñ, WoaOukh ùfï 
fya;=ka  u; fjkia lsÍulg Ndckh lr fkdue;' fudag¾ r: m%;Hd.Kkh lsÍu  
úfYaIs; m%;Hd.Kk lñgqjla u.ska isÿ lr we;' 

1'2 úÞHd.dr WmlrK hkaf;%damlrK" yd ls%hdlrùï" YS;lrK" jdhqiólrK" ikaksfõok 
WmlrK" ld¾hd, iy úúO  WmlrK" l%svd NdKav úfYaIs; m%;Hd.Kk lñgqjla 
u.ska m%;Hd.Kk lr we;s w;r fuu .Kkhka i|yd ñ, WoaOukh ùfï fya;=ka  
u.ska n,meula isÿ ù fkdue;'   

1'3 2011 j¾Ihg wod,jk ia:djr j;alï m%;Hd.Kkhka" uQ,Hh  m%ldYkfha fmkajk,o 
m%;Hd.Kkhka wdh;kfha wruqo,a .sKqug .,md we;'   

1'4 j¾;udk bÈßm;a lsÍug wkql=, ùu ioyd fmr j¾Ifha fjkia l, hq;= ixLHdjka iy 
jdlHhka kej; ilia lr we;'   

1'5 úfoaY uqo,a yqjudre lsÍu' 

 .Kqfokq isÿl< wjia:djkaj,§ mj;sk úksuh wkqmd;hkag wkqj ish¿u úfoaY 
yqjudre .Kqfokq isÿ lrkq ,efí' wfkajdisl úfoaY uqo,a .sKqï j, fYaIh mßj¾;kh 
lsßu fYaI m;% Èkg mj;sk úksuh wkqmd;hg wod,j isÿ lrwe;' 

1'6 nÿlrKh 1979 wxl 28 orK foaYSh wdodhï nÿ ms<sn| ixfYdaê; mkf;ys wxl 8 ^t& 

ººº¸º iy 42 (ff) mßÉfþohka hgf;a  wdh;kh YS% ,xldfõ  wdodhï nÿ j,ska 
ksssoyialr we;' 

^2& j;alï iy tajdfha ;lafiare moku' 

2'1 f;d.' 

ft;sydisl msßjeh moku u; f;d. .Kkh lsÍu isÿlr we;s w;r ish¿ ksl=;a lsÍï 

m%:u ,eîï ^FIFO& moku hgf;a isÿ lr we;' 

2'2 ia:djr j;alï' 

ia:djr j;alïj, msßjeh jkafka ñ,§ .ekSï" fyda bÈlsÍï lghq;= i|yd ork msßjeh 
iuÕ isÿ jk wkshï úhoï j, tl;=jhs' ia:djr j;alï msßjehg jd¾;d lr we;s  
w;r iuqÉÑ; laIh olajd we;af;a 2'2'2 ys i|yka jk laIh  wkqmd; mokï lr 
f.kh' 
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2'2'2 ia:djr j;alï j, laIhùu 

 laIh fjkalsÍï ia:djr j;alïj, msßjeh u; isÿ lr we;s we;af;a j;alfï msßjeh 
my; ioyka f,i weia;fïka;= .; M,odhs ðú;ld, mqrd lmd yeÍfuks' 

      
ishhg .Kk 

 fudag¾ r: jdyk       20] 
 mqia;ld, fmd;a       33'33] 

 f.dvke.s,s        10] 

 úoHd.dr WmlrK       10] 

 lS%vdNdKav        33'33] 

 mß.Kl        25] 

 ,Snvq yd Wmdx.       10] 

 ikaksfõok        10] 

 jdhqiólrK        10] 

 YS;lrK        10] 

 hkaf;%damlrK yd ls%hdlrùï     10] 

 ld¾hd, yd úúO      

 ldurj, we| we;sß,s       33'33] 

 ye¢ .Ermamq" msys yd fNdackd.dr WmlrK    33'33] 

 )wdrlaIs; WmlrK       10] 

 ld¾hd, WmlrK       20] 

 úúO j;alï        10] 

 mq¿,a l< yels j;alï      10] 

 

wdrlaIs; WmlrK 1999 isg n,mdk mßÈ laIhùï wkqmd;h 33'33] isg 10] olajd 
fjkia lr we;' 

Ëh ùfï .Kkh lr we;af;a ia:djr j;alï ñ, § .;a Škfha isg tajd wmyrKh 
lrk Èkh olajd n, mejefjk whqßkS  

2'2'3 2014 foieïn¾ 31 jk Èkg wdh;kfha ia:djr j;alïj, iuqÉÑ; fjkalsÍï tÈkg 
;sìh hq;= whqßka ksjerÈ lr we;' 

2'3 wdfhdack 

 fiajdfhdaclhd yd fiajlhd odhljk cd;sl uQ,sl wOHhk wdh;kfha w¾:idOl 
wruqo, cd;sl b;sßlsÍfï nexl=fõ ia:djr .sKqul wdfhdackh lr we;' 
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2'4 wdmod Kh ms<sn| wruqo, i|yd ,efnk odhl uqo,a cd;sl b;sßlsÍfï nexl=fõ 
b;sßlsÍfï .sKqul ;ekam;a lrkq ,efí'  

^3& j.lSï yd j;alï 

3'1 .sKqï m%ldYk Èk jk úg ±k isá ish¿ j.lSï yd fjkalsÍï .sKqï j, jd¾;d lr 
we;' 

3'2 úY%du mdßf;daIslh 

 1983 wxl 12 orK mdßf;daIsl f.ùï mk; hgf;a" jir 5 fyda jeä ld,hla 
wdh;kfha wLKavj fiajh l< fiajlhka ioyd úY%dñl mdßf;daIsl f.ùï fjkqfjka 
fuu .sKqïj, fjka lsÍï lr we;' fuh ú,ïNs; ner lsÍï hgf;a fYaI m;%fha 
i|yka lr we;' 

3'3 uQ,sl wOHhk wdh;kfha w¾: idOl wruqo,' 

 2014 foieïn¾ 31 Èk jk úg idudðl wruqo, .sKqï m%ldYkfha úfYaIs; wruqo,a 
hgf;a fmkajd we;'  

3'4 wiïNdjH nerlï 

 kvq wxl t*a$wd¾ 73$2007 hgf;a wdh;khg tfrysj wêlrKfha kvqjla f.dkqlr 
we;s kvqjla neúka wkfmalaIs; j.lSï hgf;a re( 2"000"000'00 l uqo,la wdh;kfha 
r|jdf.k we;'  

^4& wdodhï ,eîï' 

4'1 rcfha wdOdr uqo,a 

 jir ;=< rcfhka ,o mqkrdj¾;k wdOdr yd úhoï wdodhï yd .sKqfï .dia;= .; lr 
we;' fmr j¾I j, uq¿ wdodhu iy m%d.aOk wruqo,a j, iuqÉÑ; w-.h wdh;k 
wruqo, f,i fYaIm;%fha olajd we;'  

4'2 úfoaYSh yd wfkl=;a wdOdr uqo,a 

j¾Ih ;=< ,enqKq úfoaYSh iy wfkla uQ,Huh m%Odk" wdodhï yd úhoï .sKqug wh 
lr we;s w;r" tjeks wdOdr ms,s.;a uq,H m%ldYk j, j¾Ih ;=< isÿ lrk ,o 
msßjehg iß,k mßÈ tjeks §ukd ms<sfh, lr we;' 

 fYaI m;%fha úfYaIs; wruqo,a yd m%Odk hgf;a" úhoï fkdl< m%Odk fYaI m;%fhys 
fmkajd we;' 

4'4 m¾fhaIK wdOdr uqo,a 

 úfYaIs; m%Odk uqo,a j, úhoï fkdl< fYaIhka" fYaI m;%fha úfYaIs; wdOdr uqo,a  
hgf;a" m¾fhaIK m%odk f,i olajd we;' 

  

 

ksfhdacH .KldêldßŒ 
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