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md,l uKAv,h 

uyskao rdcmlaI uy;d (iNdm;s) 
Y%S ,xld m%cd;dka;%sl iudcjd§ ck rcfha w;s.re ckdëm;s 

§'uQ chr;ak –  
.re w.ue;s 

rks,a úl%uisxy –  
.re úmlaI kdhl 

uydpd¾h laIKSld ysßnqf¾.u  
iNdm;s"úYAj úoHd, m%;smdok fldñiu 

fcHIaG uydpd¾H mS'vì'wEmdisxy  
ckdêm;s WmfoaYl 

uydpd¾h iS'î Èidkdhl  
 wOHlaI " uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h tia'tÑ'mS'mS lreKdr;ak  
 i;a;aj úoHd wxYh"fmardfoKsh úYAj úoHd,h" fmardfoKsh 

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

uydpd¾h lms, .=Kfialr  
 lDIS bxðfkare wxYh " fmardfoKsh úYAj úoHd,h 

uydpd¾h tia'ta l=,iQßh  
 uQ,sl wOHhk wdh;kh " uykqjr 

wdpd¾h mS' isjmd,ka  
 39/2, rn¾ j;a; udj;"kslfma" foysj, 

uydpd¾h tñ'ta'fla't,a' Èidkdhl  
 uQ,sl wOHhk wdh;kh " uykqjr 

wdpd¾h mS'tia'î jÿrd.,  
 f,alñ" uQ,sl wOHhk wdh;kh " uykqjr 
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m¾fhaIK iNd idudðlhska 

uydpd¾h iS'î Èidkdhl ( iNdm;s) " wOHlaIl" uQ,sl wOHhk wdh;kh" uykqjr 

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

uydpd¾h l%siaákd Ydka;s o is,ajd" lDIS bxðfkare wxYh" bxðfkare ;dlaIK úoHd mSGh" 
Y%S ,xld újD; úYAj úoHd,h"kdj,"kqf.af.dv 

uydpd¾h tia'tÑ'mS'mS lreKdr;ak" i;a;aj úoHd wxYh" úoHd mSGh "fmardfoKsh úYAj 
úoHd,h" fmardfoKsh 

uydpd¾h frdayK pkaøð;a"N+ úoHd wxYh" úoHd mSGh" fmardfoKsh úYAj úoHd,h" 
fmardfoKsh 

uydpd¾h tia'wd¾'ã frdaid"fN!;sl úoHd wxYh" fld<U úYAj úoHd,h"fld<U 3 

uydpd¾h w;=, fiakdr;ak" Wm l=,m;s" fmardfoKsh úYAj úoHd,h" fmardfoKsh 

uydpd¾h mS'ta ùrisxy"Ydl úoHd wxYh" lDIS úoHd mSGh" Y%s ,xld rcrg úYaj úoHd,h " 
wkqrdOmqrh 

uydpd¾h tñ'ta'fla't,a' Èidkdhl" uQ,sl wOHhk wdh;kh" uykqjr 

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

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

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

uydpd¾h fÊ'tñ'tia nKAvdr" uQ,sl wOHhk wdh;kh" uykqjr 

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

uydpd¾h tñ'iS'tñ bland,a" uQ,sl wOHhk wdh;kh" uykqjr 

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

uydpd¾h ã'tka ud.k wdrÑÖ" uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h tka'ã iqNisxy" uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h wd¾'wd¾ r;akdhl" uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h tñ'ú;dkf.a" uQ,sl wOHhk wdh;kh" uykqjr 

uydpd¾h tÉ'vì'tñ'ta'iS úfÊisxy" uQ,sl wOHhk wdh;kh" uykqjr 
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wOHCIl ;=udf.a mKsjqvh  

 

uQ,sl wOHhk wdh;kfha 2013 jd¾Isl iudf,dapkh isÿ lrk wjia:dfõ§ fun`ÿ 
mKsúvhla ,nd §ug ud ,o fuu wjia:dj ms<sn`o buy;a i;=gg m;afjñ' uQ,sl wOHdmk 
wdh;kh bl=;a bl=;a jQ jir ;=,§ b;d by, m%.;shla ,nd.ekSug iu;s ù we;s w;r isÿ 
flfrk m¾fhaIK l%shdldrlï ;=<ska cd;dl ixj¾Okhg by, odhl;ajhla ,nd§ug o 
yels ù ;sfí' úoHd;aul CIa;%fha jeo.;a Ndú;hka i`oyd mqfrda.só jk uQ,sl 
m¾fhaIKhka isÿ lsÍu" úfYaIfhka mßir ys;ldó fmdfydr ksIamdokh iy msßisÿ mdkSh 
c,h iemhSu ms<sn`o m¾fhaIK lghq;= by, m%.;shla ,nd .ekSug iu;a ù we;' uQ,sl 
wOHhk wdh;k úoHd{hska ish m¾fhaiK fidhd .ekSfï m%lg cd;Hka;r i`.rdjka ;=<ska 
m%ldYhg m;a lr we;s w;r wmf.a wdh;kh fï jk úg m%uqL fmf,a m¾fhaIK 
uOHia:dkhla f,i by, lS¾;skduhla Èkdf.k we;' 1985 isg 2013 olajd ld,h ;=< uQ,sl 
wOHhk wdh;kfha 100 la muK ld¾h uKav,h úiska m¾fhaIK ,sms 646 la m%ldYkhg 
m;a lr we;' .;jQ jir 28 ;=,§ m%ldYkhg m;alrk ,o m¾fhaIK m%ldYk ixLHdj 
úp,kh jk wdldrh rEmh 1 ka olajd we;'  

m¾fhaIK iyldr jreka úYd, msßila ish mYapd;a Wmdëkag wod, jk mßÈ úoHd;aul 
m¾fhaIK lghq;= j, kshef,;s' uQ,sl wOHhk wdh;kfha fiajh lrk ;reK úoHd{hska 
ixLHdj 2013 jir ;=<§ ie,lsh hq;= .Kklska by, kexjqKs' Y%S ,xldfõ ish`Mu úYaj 
úoHd, fjkqfjka mqyqKq jevigyka l%shd;aul lsÍug yelshdj ,enqKs' úfYaIfhka úoHd 
jHdmD;s wxYfha jevigyka ;=<ska kqjr iy msgm,d;a j, mdie,a isiqka yd .=rejreka 
i`oyd ±kqu ,nd § we;' cd;Hka;r iyfhda.S;djhka Yla;su;a lr.ekSugo bv m%ia:dj 
ie,iqk w;r cmdk cd;Hka;r iudh;k tckaish ^JICA& úiska b;d  jákd úoHd;aul " 
WmlrK /ilau mß;Hd. lr we;' ta fjkqfjka wmf.a ia;+;sh m, lrkafkuq' 2013 
jd¾Isl m¾fhaIK ieisjdrhka id¾:l fõjd hkak udf.a me;=uhs'  

 

uydpd¾h iS'î' Èidkdhl" 

wOHCIl  

uQ,sl wOHdmk wdh;kh 
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yeoskaúu 

uydpd¾h iS'î Èidkdhl" wOHlaIl" uQ,sl wOHhk wdh;kh 

w;s.re ckdêm;s uyskao rdcmlaI ue;s;=ukaf.a u. fmakaùu hgf;a uQ,Sl wdOHhk 
wdh;kfha jHdmD;s ls%hdldrlï .; jq jir ;=,È by, m%.;shla ,nd we;' úfYaIfhkau 
mßir ys;ldó ffcj fmdfydr ksmoùu" yÿkd fkd.;a jl=.vq frda.fhka mSvd úÈk úh,s 
l,dmfha ck;djg *q,afjdrhsâ rys; mdkSh c,h iemhsu jeks jHdmD;ska ;=,ska by, 
m%;s,dN ,nd .eksug yels úh'ffcj mg, ffcj fmdfydr iy laIqø ðú ffcj fmdfydr 
ksmoùfuys ,d iyfhda.S;d yd WmfoaYk wxYh úiska isÿ l< m%h;akhkao id¾:l ú 
we;'rdcH yd fm!oa.,sl lafIa;%hkays wod, Ndú;fhka isÿ flfrk úgÈ tjdfha uQ,sl 
m¾fhaIKhka ms<sno iïmq¾K j.lSu uQ,sl wOHhk wdh;k úoaHd{hska úiska orkq ,efí' 

úoaHdlafIA;%fha ±kqu by, kxjñka .=rejreka iy isiqka w;r úoaHd;aul ixl,amhska 

m%p,s; lsßfï wruqKska úµd jHdma;s wxYh ^SEDU& úiska úoaHdj ;=,ska f,dalh olsuq hk 
ÈmjHdma; ;r.dj,sh ixúOdkh lrk ,È'.re weu;s;=ukaf.a iyNd.s;ajh o fï i|yd 
,nd .eKqks' fuu wjia:dfõ È mdie,a isiqka w;r úµd i.rd 130'000 la fkdñf,a fnod 
fok ,È' fuu ld¾;jH fjkqfjka úµd úHdma;s wxYhg meiiqï rdYshla ,enqKs' Ys% ,xldfõ 
m%uqL m¾fhaIK wdh;khla f,i foaYsh fukau úfoaYsh úYaj úµd," rdcH yd mqoa.,sl 
wdh;k iuÕ we;s lr f.k we;s iyfhda.s;djhka ;j ÿrg;a Yla;su;a lr .eksugo isÿ 
lr we;'uQ,sl wOHhk wdh;k ls%hdldrlï ioyd  úYaj úoaHd, reilska iyfhda.h olajd 
we;s w;r m%;Hqmldr f,i úYaj úoaHd,"isiqka  reilg mqyqKqj ,nd §ug uQ,sl wOHhk 
wdh;kh lghqq;= lr we;' 

uQ,sl wOHhk wdh;kfha ;dlaIKsl ks,Odßka úiska úYaj úoaHd," we;=`M wfkl=;a wdh;k 
reil úoaHd.dr ld¾ñl Ys,amSka ioyd mQyqKq jdvigyka meje;aùu iÿ flf¾'w;s id¾:lj 
isÿ flreKq fuu igyka 2014 jir i|ydo ls%hd;aul flreKq we;' fuu mqyqKq jevigyka 
Ys% ,xldj ;=, mqyqKqj ,;a ;dlaIK ks,Odßkaf.a ysÕlu fya;=fjka mek ke.s we;s .eg¿ 
ioyd id¾:l úiÿula jkq we;'by, úoaHd.dr myiqlï j,ska iukaú; wdh;khla f,i 
wfkl=;a wdh;k yd ixúOdk reila jHdmD;s $m¾fhaIK lghq;= ioyd úµd.dr myiqlï 
ie,iSug uQ,sl wOHhk wdh;kh bv m%ia:dj ie,is ;sfí' uQ,sl wOHhk wdh;kfha isÿ 
flfrk c, .=Kd;aul úYAf,AIK wOHhkhka ;=<ska wdh;k /ilg m%;s,dN ,eî we;' 
uQ,sl wOHhk wdh;kfha j;auka iNdm;s w;s.re ckdêm;s  uyskao rdcmlaI ue;s;=uka" 
;dlaIK yd m¾fhaIK wud;H .re mdG,s pïml rKjl ue;s;=uka yd wud;HxY f,alï 
Odrd úch;s,l uy;añh fj;  udf.a yo msß m%Kduh mqo lsßug leue;af;ñ' tfukau 
uQ,sl wOHhk wdh;kfha m%.;sh Wfoid uy;a lemùfuka lghq;= lrk md,k uKav,h yd 
m¾fhaIK iNdj fjkqfjkao ia;+;sh mqo lrkafkñ' 

iuQy PdhdrEmh  

jfï isg ol=Kg  

m,uq fma,h 
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7'1' úl,am iy mqk¾ckkh l< yels Yla;sh 

7'1'1 ffcj bkaOk ksIamdokh 

jHdmD;s kshuq ' wdpd¾h f¾Kqld r;akdhl 

 fi,shqf,daisl Wmia:rhka Ndú;fhka t;fkd,a ksmoùu i`oyd wjeis laIqø Ôú 
udÈ,s iy ffcj mg, jeä ÈhqKq lsÍu' 

ffcj bkaOk hkq úl,am iy mqk¾ckh l< yels Yla;sh ,ndfok Yla;s m%Njhka fõ' 
Ydlj,ska ,nd .efkk ,s.afkdfi,shqf,daisl øjHhkays nyq, jYfhka iSks ixfhda.hka 
wka;¾.;j mj;S' flfia jQjo tn`ÿ ,s.afkdfi,shqf,daisl øjHhka Ndú;fhka ffcj 
bkaOk ksIamdokh lsÍu wd¾Ól jYfhka wiSre lghq;a;ls' ukaoh;a ta i`oyd fmr 
m%;sl¾uKl%uhka fhdod.; hq;=jk neúka ld¾hCIu f,i fi,shqf,daia" fyñfi,shqf,daia 
iy ,s.akSka hk ixfhda.hka ì`o fy,Su isÿ l< yels laIqø Ôùka fidhd .ekSu i`oyd Y%S 
,xldfõ CIøYdl ms<sn`o wkafõIKhka isÿ lsÍuo" Wmia:rhka f,i c,c j,a me,Eá 
fhdod .ekSu iy ta i`oyd ffcj mg, fyda iy- frdams;hkaf.a n,mEu ms<sn`o wOHhkhka 
isÿ lsÍuo ffcj bkaOk jHdmD;sh u.ska wruqKq lrf.k we;'  

mdxY+ ldnka ;ekam;a lsÍu iy l<uKdlrKh  

ñys;,h WKqiqï ùfï wjOdku wvq lr .ekSu i`oyd ldnka vfhdlaihsâ we;=`M wfkl=;a 
yß;d.dr jdhq úfudapkh wju lr ;nd .ekSu ms<sn`o wjOdkh fhduq ù we;' lD;su 
l%ufõohka l%shd;aul lsÍfï .eg`M iy tajdfha ñ, wêl ùu fya;=fjka iajNdúl 
l%shdj,Ska flfrys jeä wjOdkhka fhduq lr ;sfí' ldnka ;ekam;alr ;nd .ekSu u.ska 
tu ixÑ;hka jir ish oyia .Kkla mj;ajd f.k hd yel'mi" jdhqf.da,h" id.r iy 
jkdka;rj,g fuf,i ldnka ;ekam;= mj;ajdf.k hdfï yelshdj mj;S' ta w;=ßka mig 
ldnka ;ekam;a lr .ekSfï iqúfYaIs yelshdjla we;' mfiys mj;sk uq̀M ldnka m%udKh 

^2300pg& jdhqf.da,fha mj;sk ldnka m%udKh ^770pg& fuka ;=ka.=Khlao Ydl ia:rhkays 

wvx.= m%udKh ^610pg& fuka 3'8 .=Khlao ;rï jk w.hls' tfia jQj;a jdhqf.da,fhaka 
yß;d.dr jdhq m,jd yeÍfuys ,d mdxY+ moaO;Ska i;= fuu úi,a .=Khka ms<sn`o jeämqr 
wjOdkhla fhduq ù fkdue;' mdxY= ldnka ;ekam;a lsÍu iy l<uKdlrKh lsÍfï 
jHdmD;sh hgf;a Wm jHdmD;s 3 la l%shd;aul jk w;r tu.ska ldnka ydhkh wju lsÍu 
iy úúO yß; moaO;Ska ;=<g ldnka ixÑ; lr .ekSu ms<sn`o fidhd nef,kq we;'  

jkdka;r yd f;a j.d moaO;Ska ;=< ldnka ;ekam;a lsÍu 

f,dj mqrd j.d lrk ,o jkdka;r m%udKh ñ,shk fylaghdr 54-3 la muK jk w;r by, 
hk ±j$ or b,ä u fya;=fjka fuu m%udKh jd¾Islj by, hñka mj;s' ta w;=ßka 

bhqle,smagia Ôkia ^EUCALYPTUS  GENUS) hkq ksj¾;k l,dmfha nyq,ju j.dlrk 
Ydl úfYaIhla jk w;r ñ,shk fylaghdr 20 l muK j.dlr we;s nj ks.ukh flf¾' 
bhqle,smagia Y%S ,xldfõo nyq,j ±l.; yels jk w;r nyq,j oel.; oel .; yels 
jk w;r by, j¾Ok iS.%;djhlska yd úúO mdßißl moaO;Ska j,g myiqfjka yev 
.eiSfï yelshdj bhqle,smagia Ydlh i;=j mj;S' úfYaIfhka Y%S ,xldfõ N+ñ ydhkh isÿ 
jQ m%foaY j, tu ìï mqkre;a;dmkh lsÍfï wruqKska bhqle,smagia j.d lr we;' ta 
yereKq úg or $ ±j .ekSug" ikakdhl l=`MKq yd ÿïßh CIa;%fha bÈlsÍï i`oydo fuu 
Ydl fhdod .efka' uE;l§ wkdjrKh jQ jeo.;a lreKla jkafka jdhqf.da,Sh 
ldnkavfhdlaihsâ m%udKhka wvq lrñka by, m%;sl%shdldÍ ldnka ;ekam;= mj;ajd .ekSfï 
yelshdj bhqle,smagia j.d moaO;Ska i;= jk njhs' fuf,i bhqle,smagia mdxY+ moaO;Ska 
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;=< ldnka ;ekam;= mj;ajdf.k hdfï§ tu l%shdj,sh i`oyd n,mEï we;s l< yels 
m%Odk;u idOlhla jkafka j.dfõ jhia ld, iSudjhs' fN!;sl yd ridhksl .=Kdx. /ila 
jhia iSudj u; r|d mj;S' tneúka mdxY= ldnka ;ekam;= mj;ajdf.k hdug bjy,a jk" 
j.d moaO;Ska ys M,odhS jhia ld, iSudj fidhd .ekSu wmf.a wOHhkh ;=<ska wfmaCId 

flf¾' ta i`oyd Y%S ,xldfõ nyq,j j.d flfrk bhqle,smagia .%ekaäi a ^EUCALYPTUS 

GRANDIS& Ydl j.d moaO;Skays jhia ld, iSudj ldnka ;ekam;= i`oyd n,mdk  wkaou 
wkafõIKh lrñka mj;S' jk j.d moaO;Ska ;=< ldnka ;ekam;a lsÍu" hno m;k ìï" 
iajdNdúl jkdka;r iy f;a j.d moaO;Ska ;=< isÿ flfrk tu l%shdj,Ska iu`. iiod 
ne,Suo isÿ flf¾'  

Y%S ,xldfõ W;=re m<df;a N+ñ Ndú;h iy ldnka ;ekam;a lsÍu 

mi ;=< isÿ jk fndfyda ffcj iy fN!;sl l%shdj,Ska i`oyd mdxY+ jHqyh úiska jeo.;a 
ld¾hNdrhla bgq lrhs' tfukau mi ;=, ldnka ;ekam;a lr .ekSu i|yd| mdxY+ jHqyh 
úiska wdOdr iemfha' tneúka lDIsld¾ñl l%shdj,Ska isÿ lsÍfï§ mdxY+ jHqyh /l .ekSu 
ms,sn`oj ie<ls,su;a úh hq;=h' úúO m%foaYhkag wkqj" mdxY+ ldKavh iy ld,.=Ksl 
;;ajhkag wkqj fuu l%shdj,Ska úúOdldrj isÿ fõ' tneúka úúO m%foaYhkays wOHhkhka 
isÿ lsÍu jeo.;ah' ksj¾;k l,dmSh lDIs ld¾ñl moaO;Ska by, úúO;ajhlska iukaú; 
jk neúka ta ;=< isÿjk ldnka ;ekam;a l%shdj,Skao >¾u l,dmhg jvd fjkia wdldrhla 
.kS' Y%S ,xldfõ W;=re m<df;a úúO N+ñ Ndú;hkag wod,j mj;sk mdxY+ fmdaIl 
m%udKhka" mdxY+jhkh iy jHqyuh ia:dhs;djhka .Kkh lsÍu $ ii`od ne,Su fuu 
wOHhkh u.ska isÿflf¾' ftkaøh ldnka fldgia flfrys by; idOlhkaf.a n,mEu 
fidhd ne,Suo isÿ flfrkq we;' ksj¾;k l,dmSh mdxY+ .=Kdx.hka ms<sn`o wjfndaO 
lr.ekSug;a ksis mßÈ mdxY+ l,uKdlrK l%ufõohka l%shdjg kexùug;a fuu.ska 
wjldYh ,efnkq we;'  

 
m¾fhaIK úoHd{   ( uydpd¾h tia'ta' l=,iQßh  
jHdmD;s ld¾huKav,h  ( fla'fudaykka  
     tï'tï'tia'tka' fm%au;s,l  
     l=uß rdcmCI  
 
m¾fhaIK lKavdhu ^PdhdrEmh & 
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7'1'1'1 ,s.afkdfi,shqf,daisl øjH j,ska t;fkd,a ksIamdokh lsÍu i`oyd wjeis 
ffcj mg, fyda iyfrdamslhka jeä ÈhqKq lsÍu 

fla'fudaykka" wd¾'wd¾' r;akdhl" tia'ta' l=,iQßh 
ffcj bkaOk m¾fhaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu  

tkaihsóh mßj¾;k l%shdj,Ska ;=<ska t;fkda,a ksIamdokh lsÍu i`oyd wuqøjHhla f,i 
,s.afkdfi,shqf,daisl øjH fhdod.; yels fuu l%shdj,Ska isÿ lsÍfï§ ñ, wêl fmr 
m%;sl¾uK mshjrhka bj;a lsÍfuka jehjk úhou wvq lr.; hq;=h' ta i`oyd jvd;a 
M,odhS tkaihsu mßj¾:k l%ufõohka jeä ÈhqKq lsÍu wjYH fõ'  

wruqKq  

,s.afkdfi,shqf,daisl øjH ld¾hCIu f,i ì`o fy,Sug yels CIø Ôú ffcj mg, fyda iy 
frdams;hka jeä ÈhqKq lsÍu;a" M,odhS f,i meisfï l%shdj,Ska isÿ lrk hSiaÜ udÈ,s fjkalr 
.ekSu;a fuu jHdmD;sh u.ska wruqKq lrf.k we;' ta i`oyd my; wNsu;d¾:hka imqrd 
.; hq;= fõ'  

1& È,Sr iy frdams;hkaf.ka ,nd.;a tkaihsuhkays fi,shqf,aia iy ihs,flaia 
l%shdldÍ;ajhka ks¾Kh lsÍu'  

2& iyfrdams;hkaf.a ,nd.;a tkaihsuhkaf.k a E. CRASSIPES  ì`o fy,Su ms<sn`o 
ks¾Kh lsÍu'  

3& iSks meisfï l%shdj,sh i`oyd jeo.;a hsiaÜ udÈ,s fjkalr .ekSu  

4& È,Sr - nelaàßjd ffcj mg,hkaf.ka M,odhs iajdhq fi,shqf,daisl nelaáÍhdjka fjka 
lr.ekSu  

m%;sM,   

Penicullum úfYaI udÈ,shla" g%hsfldav¾ud úfYaI udÈ,s 4 la iy y`ÿkd fkd.;a È,Sr 
udÈ,shla iy frdams;hka i`oyd f;dard .ekqKs' È,Srhka ldKav follg fnod fjka flreK 
w;r tla tla ldKavh i`oyd yels iEu whqrlskau iyfrdams;hka ksmojk ,§' tu 
iyfrdams;hkaf.a fi,shqf,daisl l%shdldÍ;ajh wod, ;ks frdams;hkaf.a fi,shqf,daisl 
l%shdldÍ;ajhg jvd fnfyúka wvq w.hla .ekqKq w;r we;eï tajd fyda ie,lsh hq;= 
fjkialula fkdolajk ,§'   

F24 /F113 iy F24/F80/F113 hk iyfrdams;hka úiska wod, ;ks frdams;hkag idfmaCIj 

b;d by, fi,shqf,daisl l%shdldÍ;ajhla olajk ,§' ^  = 0.05) 
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f;dard.;a ;ks $ iy frdams;hkaf.ka ,nd.;a tkaihSuhka iu`. E'CRASSIPES 200Mg 

m%udKhla Èk y;rlska ì`o fy,Sfuka ,nd .; yels uq̀M iSks iy fudfkdielrhsâ m%udKh  

my; olajd we;' F 118 ;ks frdams;hkag idfmaCIj F118 iyfrdams;hka úiska by, l%shd  
ldÍ;ajhla olajk ,§' wfkl=;a iy frdams;hkaf.a tnÿ l%shdldÍ;ajhka olakg fkd,enqKs'  
 

 

 

 

 

 

 

 

 

F113 / F118 iyfrdams;fhka jeäu iSks m%udKhla ^19.6 mg& ,nd.; yels úh'  
 

 

7.1.1.2 fi,shqf,daisl CIø Ôùka Ndú;fhka uq̀M;ekaf.hska neyer lrk 
wmøjH ffcj ydhkh 

tï'ldiskd;¾ 2 "tï'l;%s.dukd;;a 2 wd¾'wd¾'r;akdhl 2 tka' kdkdfj,ardÊ 2 

1' lDIs úoHd mSGh" hdmkh úYaj úoHd,h" hdmkh' 2' ffcj bkaOk m¾fhaIK 
jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr  

yeÈkaùu  

uq̀M;ekaf.hska neyer flfrk wmøjHhkaf.ka ffcj bkaOk ksIamdokh lsÍfuka li, 
neyer lsÍfï .eg`Mj,g úi`ÿula fukau Yla;s wjYH;djhla o imqrd .ekSug yelsfõ' 
ffcj bkaOk ksIamdokh lsÍu i`oyd meiSfï l%shdj,so" wk;=rej tkaihsóh 
ielÍlrKhkao isÿ flf¾' fun`ÿ l%shdj,shla isÿ lsÍfï§ Ndú;d flfrk tkaihsuhkaf.a 
ñ, iy ld¾hCIu;djh i,ld ne,sh hq;=h' mßirfhka" jvd;a ld¾HCIu fi,shqf,daia 
ydhk CIø Ôú udÈ,s fjkalr .ekSu iy f;dard .eKqk udÈ,skays tkaihsóh 
ld¾hCIu;djh wOHhkh lsÍu fuu wOHhkh u.ska wruqK lr .eKqks'  

wNsu;d¾:h  

f;dard.;a È,Sri y nelsàßhd udÈ,s j,ska ,nd.;a o, tkaihsu Ndú;fhka uq̀M;ekaf.hs 
wmøjH ì`o fy,Su ms<sn`o wOHkh lsÍu'  

m%;sM,  

È,Sr udÈ,s 33 la fjkalr .eKqkq w;r Trichoderma,Aspergillus Penicillium  iy y`ÿkd 
fkd.;a úfYaIhlg wh;a udÈ,s 6 la uq̀M;ekaf.hs le,s li, ydhkh i`oyd f;dard .eKsks' 
ish`Mu frdams;hka i`oyd Ndú;d flreKq Wmia:r" foj¾.fhau ie,lsh hq;= iSks m%udKhla 

,nd.; yels úh' uq̀M;ekaf.hs wmøjH Ndú;fhk a Penicillium úfYaIhkaf.a tlfrdams; 2 
la iyfrdamk 1 lska iy y`ÿkd fkd.;a È,Sr úfYaIhlska Èk 7 lska miq by,u iSks 
m%udKhla ksoyia úh' ^rEmh 01& uq̀M;ekaf.hs wmøjH tkaihsóh ì`o fy,Sfuka ie,lsh 
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hq;= by, m%udKhlska iSks ksmoúh yels nj meyeÈ,sh' tneúka uq̀M;ekaf.hs wmøjH 
ffcj bkaOk ksIamdokh i`oyd wuq øjHhla f,i Ndú;d l< yels nj ;yjqre úh' ta 
i`oyd u`M;ekaf.hs wmøjHhkaf.a ksoyia jk úúO iSks j¾.hka m%udKslj úYaf,aIKh 
lsÍu i`oyd wjeis jeäÿr wOHhkhka isÿ flfrñka mj;S'  

 

rEmh 01' Èk 7 l îfc!IK iuhlska miqj f;dard.;a frdams;hkaf.ka ,nd.;a M,odj'  

 

7'1'1'3 bhqle,smagia ^Eucalyptus grandis & 
jk j.djkays jhia ld,kqrEm úp,kh iu`. CIø Ôú m%cdjkaf.a úp,kh 

 

tï'tia'tia'tka' fm%au;s,la" wd¾'wd¾' r;akdhl 2 tia'ta'l=,iQßh 2 Ô'ta'ã' fmf¾rd 3 

1 W!j fj,a,iai úYaj úoHd,h" nÿ,a,' 2 ffcj bkaOk m¾fhaIK jHdmD;sh" uQ,sl wOHdmk 
wdh;kh" uykqjr 3' fmardfoKsh úYaj úohd,h " fmardfoKsh 

yeÈkaùu  

f,dj mj;sk N+ñ m%udKfhka 31] la jkdka;r f,i mj;sk w;r bkq;a fylaghd¾ 1'39  x 
108 la mqrd j.dlrk ,o jkdka;r fõ' fuu m%udKh by, fõ.hlska jeä fjñka mj;S' 
^f,dal jk iïm;a ;lafiare lrKh " 2010&  

Y%s ,xldfõ uq̀M N+ñ m%udKfhka 1] la fuf,i j.d lrk ,o jkdka;r jk w;r bka 20] 
la bhqle,smagia j.djka fõ' kuq;a fun`ÿ j.djka fndfydauhla ksire N+ñkays ia:dms; lr 
we;s neúka ,nd,; yels M,odhs;djh iSud iys;h'  tfukau bhqle,smagia j.djka isÿ lr 
we;s N+ókays mia fmdaIK ydhkhlg ,la úh yel' ukao h;a bhqle,smagia Ydlhkaf.a 
by, j¾Ok fõ.h iy Ydl úúO;ajh wvq ùu hk fya;= ksidfjks' tfukau bhq;e,smagia 
Ydl m;%hkaf.a wvq fmdaIl m%udKhla wvx.= jk w;r tajd Èrdm;a ùuo fifuka isÿfõ' 
j.djkays uq,a wÈhrfhka wk;=rej fmdfydr tl;= lsÍfulao isÿ fkdflf¾' tneúka fun`ÿ 
jk j.djkays olakg ,efnkafka b;d wvq fmdaIl m%udKhlska iukaú; mdxY+ moaO;shls'  
fuu iSñ; fmdaIl m%udKh pl%SlrKh lsÍu jeo.;a jkafka ta ksidfjks' fmdaIK pl%hkays 
jvd;au jeo.;a ld¾h Nd¾hla isÿ lrkafka mdxY+ CIø Ôù m%cdjkah' tkuq;a jk j.d 
mdxY+ moaO;Skays isÿ jk fN!;sl" ridhksl fjkialï fya;=fjka mdxY+ CIø Ôú m%cdjkago 
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n,mEï t,a,fõ' fuf,i isÿjk fjkialï j,g tla fya;=jla jkafka j.dfõ jhia ld, 
iSudjhs' tneúka jhia ld, iSudj iu`. CIø Ôù m%cdjkaf.a isÿ úh yels úp,khka ms<sn`o 
wjfndaO lr.ekSu jk j.d moaO;Skays ;sridr l<uKdlrKhkag fukau j.djka kej; 
ia:dms; lsÍu i`oydo jeo.;a fõ' flfia jQjo bhqle,smagia j.djkays mdxY+ " CIøÔù 
m%cdjka ms<sn`o isÿ lr we;s wOHhkhka ms<sn`o j¾;d ù fkdue;' tneúka bhqle,smagia jk 
j.djl jhia ld, iSudj iu`. mdxY+ CIøÔù úp,kh isÿ jk wdldrh ms<sn`o wOHkh 
lsÍu fuu m¾fhaIKh ;=<ska wfmaCId flf¾' úúO jhia ldKav 4 lg wh;a ^wjq 5"11"20 
iy 28& kuqÿ tlu N+ úoHd;aul ,CIKhkaf.ka iukaú; bhqle,smagia jk j.djka fï 
i`oyd f;dard .ekqKs' jk j.dj wdrïN lsÍug m%:u fuu ìï m;k ;DK ìï f,i mej;s 
neúka " ixikaokd;aul wOHhkhka isÿ lsÍu i`oyd hdno m;k ìï" f;a j.d ìula yd 
iajNdúl jk moaO;shla f;dard.kakd ,§'  

wNsu;d¾:  

bhqle,smagia ^Eucalyptus grandis& jk j.djkays jhia ld, iSudj iu`. CIøÔú m%cdfõ 
úp,khka isÿjk wdldrh wOHhkh lsÍu'  

m%;sM,  

         ixikaokh lsÍug fhdod.;a wfkl=;a mdßißl moaO;Ska iu`. ii`od ne,Sfï§" 
bhqle,smagia j.d N+ñ mdxY+ moaO;Skays È,Sr .yKh b;d wvq uÜgul mej;=Ks 
^rEmh 01& jk j.d moaO;Skaf.ka" jhia.;u j.dfõ ^wjqreÿ 30 la jhie;s& by,u 

È,Sr .yKhla jd¾;d úh' ^953  122 MPN 9-1& wvqu È,Sr .yKh wjqreÿ 22 la jQ 

jk moaO;sfha olakg ,enqKs' ^113  52 MPNg
-1& jhia ld, iSudj iu`. È,Sr 

.yKhkaf.a úp,khla olakg ,enqKo bhqle,smagia iy wfkl=;a mßir moaO;Skays 
nelaàßhd .yKfha ie,lsh hq;= fjkila ie,lsh hq;= fjkila ksÍCIKh fkdjqKs' 

 È,Sr( nelaáßhd .yK wkqmd;hka j.=j 1 ys olajd we;' ish`Mu wkqmd; w.hka 1 g jvd 
wvq jQ w;r khska ish`M moaO;Skays nelaàßhd .yKhka m%uqL jk nj meyeÈ,sh' 
j.=j 1 g wkqj nelaàßhd( È,Sr wkqmd;h bhqle,smagia j.dfõ jhia m%udKh iu`. 
ie,lsh hq;= f,i úpk,h jk nj ks.ukh l< yel'  

 

 

 

 

 

 

 

 

rEmh ( 1 wOHhkhg ,la l< mdßißl moaO;Skays È,Sr .yK úp,jh  
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j.=j 01( wOHhkhg ,la l, mdßißl moaO;Skays ÈÍr ( nelsàßhd .yK wkqmd;hka  

mßir moaO;sh  È,Sr ( nelaàßhd .yK wkqmd;h  
wjq 7la jhia.; jk j.dj  
wjq 12 la jhia.; jk j.dj 
wjq 22 la jhia.; jk j.dj 
wjq 30 la jhia.; jk j.dj 
f;a j.dj  
m;k ;DK ìu  
iajNdúl jkdka;rh  
 

3.0x10
-4

  4.0x10
-6

 b  

3.4x10
-4
2.2x10

-5
 b 

1.1x10
-4
7.7x10

-5
 b 

9.1x10
-4

 1.1x10
-4

 ab  

3.3x10
-3
6.0x10

-6
 b 

3.4x10
-2

 2.7x10
-5

 a 

9.2x10
-3
1.0x10

-4
 ab  

 
 

7'1'1'4 ls,sfkdÉÑ" brKuvq" jd¾ud¾. n, m%foaYh ;=< mdxY+ fmdaIK 
iaÓ;shka iy ldnka Nskakhka 

 

tia'r.=rdÊ 1 wd¾'wd¾'r;akdhl" tka' kdkdfj,ardÊ 

1' lDIs úoHd mSGh" hdmkh úYaj úoHd,h" hdmkh 2' ffcj bkaOk m¾fhaIK jHdmD;sh" 
uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu  

ls,sfkdÉÑ Èia;%slalh Y%s ,xldfõ úh,s l,dmhg wh;ajk w;r fuys nyq,j 
lDIsl¾udka;h isÿ flf¾' úh,s R;=j ;=<§ lDIsld¾ñl lghq;= j,g c,h iemfhk 
úYd,;u c,dYh jkafka brKuvq c,dYhhs' brKuvq uq̀M n, m%foaYh fylaghd¾ 8455 
lska iukaú; fõ' fuu m%foaYfha úfYaIfhkau ù f.dú;ek iy ñßia" ¨Kq" rglcq" uqx weg 
jeks w;sf¾l j.djka isÿl, yel' nyqjd¾Isl Ydlhka f,i wU" lcq fmd,a jekss  oEo 
mj;S' fuu m%foaYfha j.d ìï yd M,odj l%ufhka wvq ù f.k hk nj jd¾;d ù we;' 
ls,sfkdÉÑ Èia;%slalh úh,s l,dmhg wh;a jk neúka brKuvqn, m%foaYhg c,h 
iemfhkafka jd¾ud¾. moaO;shlsks'  tneúka m%foaYfha fnda. M,odj wvq ùug m%Odk;u 
fya;=j mdxY+ ksireNdjh úh yel' fkdlvjd by, fnda. M,odjla ,nd.ekSug kï mdxY+ 
fmdaIlhka m%Yia: uÜgul r`ojd .; hq;=h' mfiys id¾j iy CIø fmdaIl meje;au 
flfrys úYd, ld¾h Ndrhla mdxY+ ldnksl øjH úiska isÿ lrhs' tneúka lDIs ld¾ñl 
mdxY+ l<uKdlrKh Wfoid jeo.;a f;dr;=re /ila mdxY+ ldnka ms<sn`o wOHhkhkaf.ka 
fy,s lr.; yelsfõ' 

wNsu;d¾:  

Wkak;dxYh" N+ñ Ndú;hg iy .eUqr wkqj mj;sk uq̀M ldnka iy ldnka Nskakhka ms<sn`o 
ksudkh lsÍu'  

m%;sM,  

Wkak;dxYh ^ by, ìï $ my;aìï& iy .eUqr ^0-20cm iy 20-40cm &wkqj uq̀M ftkaøh 
ldnka m%udKfha ie,lsh hq;= úp,khka olakg ,enqKq w;r 0'07 -  1'02]w;r mrdihl 
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mej;=Ks' by, ìï m%foaYhkays" my;a ìï j,g jvd jeä m%udKhlska ftakaøsh ldnksl 
wka;¾.; úh' by,u ia:rhkays my;au ia:rhg idfmaCIj by, uq̀M ldnka m%udKhla 
olakg ,enqKs' uq̀M ftkaøsh ldnka m%udKhg wkql+,jk mßÈ mdxY+ idr;ajh uOH 
w.hkaf.a isg wvq w.hla olajd mej;=ks' ^0'4 - 0'8 ]& 

 
rEmh 1( Wkak;dxYh iu`.    rEmh 2( .eUqr iu`. uq`M 
uq`M ftkaøsh ldnka úp,kh    ftkaøsh ldnka úp,kh  

CIø Ôú ffcj ialkaO ixhq;sh 0'001 - 0'016w;r mej;=Ks' N++ñ Ndú;h iy .eUqr wkqj 
tys ie,lsh hq;= úp,khkao olakg ,enqKs' by,u ia:rfha jeäu m%udKhla o ^o, w.h 
0'009]& my,u ia:rfha wvqu m%udKhlao ^o< w.h 0'004]& kSÍCIKh úh'  

  

rEmh 4 ( .eUqr wkqj CIøÔú    rEmh 3 ( N+ñ Ndú;j wkqj  
ffcj ialkaO úp,kh     ffcj ialkaO úp,kh  

 

 

 

 

 

 
rEmh 5 ( wfkl=;a ldnka Nskakhka iu`. m¾ueka.fkaÜ j,ska TlaislrKh l<   yels  
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uq̀M ftkaøSh ldnka iu`. m¾ueka.fkaÜ j,ska TlaislrKh l< yels ldnka yd by, iy  
iïnkaOhla o CIøÔú ffcj ialkaO iu`. uOHu m%udKfha iy iïnkaOhlao olakg  
,enqKs'  

 

j.=j 2(ldnka yskakhka w;r iy iïnkaOhka 

poc  

                MBC                TOC                  WSC 

Pearson  

Sig.(2-tailed) 

N  

             0.484 * 

             0.017 

                24 

              0.939** 

               0.00 

                24 

              -0-101 

              0-637 

                 24 

 

**0'01 uÜgfï ie,lsh hq;= iyiï nkaOhla mj;s' *0'05  uÜgfïÈ ie,lsh hq;= iyiï 

nkaOhla mj;s' poc-m¾ueka.fkaÜ j,ska TlaihslrK l< yels ldnka mbc- laIqøðú ffcj 

ialkaO ldnka toc- uq̀M fMkaøSh ldnka 

iyfhd.s;djhka 

1' ufkdaß .=Kr;ak" ;sridr l<uKdlre" *hskaf,aia ó tiafÜÜ ,xld ^fm!oa& iud.u 

2' wdpd¾h tka' kdkd fj,a rdcd" lDIs úoaHd msGh" hdmkh úYaj úoHd,h  

udkj iïm;a ixj¾Okh' 

1' tï'tï'tia'tka' fma%u;s,l fmardfoaKsh úYaj úoHd,fha úoHd mYapd;a Wmdê 
wdh;kfha wdpd¾h Wmdêhla ioyd ,shdmÈxÑ úh' 

ksnkaOk ud;Dldj( YS% ,xldfõ jk j.d moaO;ska ys mdxY= ldnka ;eïm;a lsßu 

2' ví'ta'ã'ã' jdiq,uqKs  fmardfoaKsh úYaj úoaHd,fha o¾YKm;s Wmdêh ioyd 
,shdmÈxÑ ùu' 

ksnkaOk ud;Dldj(YS% ,xldfõ f.j;= Whkays mdxY= ldnka ;eïm;a lsßug we; yelshdj 

3'  fla' fudaykka fmardfoaKsh úYaj úoHd,fha o¾YKm;s Wmdêh ioyd ,shd mÈxÑ ùu' 
ksnkaOk ud;Dldj( fi,shqf,daisl øjHhkaf.ka M,odhs f,i M;fkda,a ksIamdokh ioyd 
wjYHh jk laIqøðú udÈ,s iy ffcj mg,hka jeä ÈhqKq lsßu 

m¾fhaIK isiqka 

1' fla'udoksld ^úoaHdfõ Wmdê wfmalaIl-hdmkh úYaj úoHd,h& 

2' tia'r>qrdc ^ úoaHdfõ Wmdê wfmalaIl-hdmkh úYaj úoHd,h& 

3' wd¾'tia'tka'l=,;=x. ^ úoHdfõ Wmdê wfmalaIl-rcrg úYaj úoHd,h& 

4' iÑks wuqKq.u ^ úoHdfõ Wmdê wfmalaIl-reyqKq úYaj úoHd,h& 

5' pdkl fmfrrd ^welajhskdia úoaHd,h& 

6' pdñkao w,yfldaka ^ úoHdfõ Wmdê wfmalaIl iafÉPd& 
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7' iqmqka .,mam;a;s ^ úoHdfõ Wmdê wfmalaIl iafÉPd& 

8' mú;%d ueo urkaoj, ^ úoHdfõ Wmdê wfmalaIl iafÉPd& 

 

m¾fhaIK lghq;= kshef,ñka 
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7.1.2 iksN+;  mod¾: fN!;sl úoHdj iy >k wjia:dfõ rihdk úoHdj 

jHdmD;s kshuq( uydpd¾h tï't'fla't,a'Èidkdhl ^m¾fhaIK uydpd¾h& wpd¾h ð'fla'wd¾ 
fiakdêr^iyldr m¾fhaIK uydpd¾h -ndysr& 

jHdmD;s f;dr;=re( 

2013 jir ;=,È" (a) nyq wjhúl fc,a wdldr úoHQ;a úúfþøhka iy kefkda ;ka;= mg, 
úoHq;a úúfþkaøhka u; mokï jq j¾K ixfõÈ iQ¾h fldaIhka ys M,odhs;djh by, 

kexúu'(b) mdkSh c,fhka wdiksla bj;a lsßu ioyd nyq wjhñl kefkda ;ka; mg, jeä 

ÈhqKq lsßu(c) M,odhs   cds/cdte m%Ndfjd,aàh iQ¾hfldaIhka ks¾udKh lsßu ioyd" cds 
mg,hka m%Yia;slrKh" hk lafIa;%hka Tiafia m¾fhaIK lghq;= isÿ lrk ,È 
 

kI iy pr4N+I- ñY% whvhsv moaO;sfha úúO nr wkqmd;slhkaf.ka hq;= ksheÈka Ndú;d 
lrñka" PEO:PC:Pr4N+I-+-xKi:I2 fÊ,a úoHq;a úúfþoaoHhka f.ka iuka ú; j¾K ixfõÈ 
iQ¾h fldaIhka ks¾udKh lrk ,È' KI iy Pr4N+I- ms<sfj,ska 75 iy 25 nr wkqmd;hla 
fhdod .;a ixhq;sfhka by,u M,odhs ;djhla jd¾;d úh' wm úiska isÿ lrk ,o 
m¾fhIKhka f.ka funÿ by, kexula jd¾;d jqfha m%:u j;djg jk w;r ñY% legdhk 
wdprKh fya;=fjka isÿ jk funÿ ixisoaêka fndfyda j¾K ixfõÈ iQ¾hfladI moaO;ska 
ioyd j,x.= fõ' j¾K ixfõÈ iQ¾h fladI ioyd nyq wjhúl kefkda ;ka;= wdYS%; úoaHq;a 
úúfþµka fhdod .eksu ms<sno wkafõIKh lsßu ioyd øj úoHq;a úúfþµka  ;=< nyd,k 
,o" 800-900nm  úIalïy mrdihl mj;akd fmd,swells%khsg%hs,a ^pan) kefkda;ka;="j¾K 
ixfõÈ iQ¾h fldaIhkays úoHQ;a úúfþµ f,i Ndú;d lrk ,È'tfukau tjdfha m%ldY 

fjd,aàh ,laIKhka" fc,a úoHq;a úúfþµkaa iu. iiod ne,Suo isÿ flreKs' 9'14    
m%udKhl >klulska hq;a kefkda;ka;= mg,hka úiska 5'2] la jq by,u wdf,dl-úoaHq;a 
Yla;s mßj¾;k laIu;djhla olajk ,È' 

mdkSh c,fhka wdiksla bj;a lsßu ioyd TiO2iyFe2O3 iy ixfhda. lrñka iy úoaHq;a 
nuk l%ufõohka fhdod .ksñka ffcjdkql+, nyq wjhúl kefkda ;ka;= id¾:lj 
ksmehsugo yelshdj ,enqks' ridhksl ;dml wjidok l%ufõohka Ndú;fhka ksujk ,o cds 
;=kS mg,hka ksudkh lSßu ioyd mdrcïnq,oDYH wjfYdaIK udmkhka fhdod .ekqks' 
tu.ska cds$cdTe iQ¾h fldaIhkays Ndú;h ioyd fhdod .; yels m%Yia: l,dm wka;rh" 
mghkaf.a >klfuys Ys%;hla f,i .rdkh lrk ,È' 

  >k wjia:dfõ ridhk úoHdj wdYs%;j isÿ flfrk m¾fhaIK lghq;= 

(a) fidaähï negß iy kej; wdfrdamKh l< yels ue.akSishï negß ioyd fhdod .; 

yels fc,a úoHQ;a úúfþµka ksmoúu' (b) úoHq;a j¾K m%o¾Ylhka fyj;a iaudê úkafvdaia 
ioyd fhdod.; yels >k iy fc,a wdldrfha úoaHQ;a úúfPkaøhka ksmoúu iy ksudj hk 
lafIa;%hka b,lal lr.ksñka isÿ flf¾' 

úoaHq;a fudag¾ r: iy wfkl=;a úoaHq;a WmlrK ioyd ±kg Ndú;d flfrk ,;shï-whk 
wdYs%; negß i|yd úl,amhka fiùug m¾fhaIK laafIa;%fha by, wjodkhla fhduq ù we;' 
È.= wdhqld,hlska yd by, Odß;djhlska iuka ú; negß ksßudKh ms<sno ksYamdolhskag 
wjeis ú we;s w;r ta ioyd úl,am negß jeä ÈhqKq lsßu ioyd kj m¾fhaIK 

ls%hdldrlï Èh;a l, hq;=h' ue.aksishï wefkdavhla iy  Mg+ whk ikakdhl joaHQ;a 

úúfþµka Ndú;d lrñka tnÿ negß j¾.hla ksIamdokh l< yel' ueksishï ",s;shï j,g 
jvd veä >k;ajhlska hq;= jk w;r jvd;a wdrdlaIdldß o fõ' tfukau ue.aksishï 
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whkhlska bf,alafg%dak wdfrdamK 2la mßjykh flfrk neúka Yla;s m%Njhla f,i tys 
t,odhs;djho by, w.hla .ks'ue.ksishï i;=j by, mßudñ;sl Odß;djhla mj;sk 
fyhska l=vd wjldYhl by, negß Odß;djla rojd ;eìh yel' 2013 jir ;=,È isÿ l, 
m¾fhaIK lghq;= j, m%;sM, f,i" kj ue.aksishï whk ikakdhl nyq wjhúl úoHq;a 
úúfþµka iy by, Odß;djhlska iukaú; kej; wdfrdamKh l< yels  ue.aksishï negß 
ksmoúug wmf.a m¾fhaIK lkavdhug yelshdj ,eì we;' m%o¾Yk (ECD) fyda iaudÜ 
úkafvdia jeks úoaHq;a j¾Kl WmlrKhkag lsishï fjd,aàh;djhla ,nd ÿka úg thg 
m%;spdr jYfhka wdf,dal  fm%arK .=Kdx.hka fjkia lr fmkaúfï yelshdj we;' túg ta 
yryd ;dm ixl%uKhlao isÿ fõ' ECD WmlrKhl" úoHq;a úúfþµla Ndú;fhka m%;súreoaO 
bf,lafg%davhlska fjka lrk ,o úoHq;a j¾Kl bf,lafg%davhla mj;s' ECD ys wvx.= jk øj 
úoHq;a úúfþµka fya;=fjka .eg¿ rdYshla W;a.; ù we;s w;r ta ioyd úl,mhla fidhd 
.; hq;=h'wmf.a m¾fhaIK lKavdhu miq.sh jir ;=,È lhsfgdidka fÊ,a nyq wjhúl 
úoaHq;a úúfþkaøhlska iukaú;j jk TiO2 mokï ECD veä ÈhqKq lsßug iu;a ù we;' 

iyfhda.S;djhka  

1. uydpd¾h ù'ta' fifkúr;ak" fN!;sl úoHd wxYh fmardfoKsh úYaj úoHd,h 

2. uydpd¾h î'B' uef,kav¾" pd¾uia ;dlaIK úYaj úoHd,h" f.d;ekan¾.a" iaùvkh 

3. uydpd¾h tia' ijkd;ka" b,sfkdhsia úYaj úoHd,h"Ñldf.da wefußld tlai;a 
rdcOdksh 

4. uydpd¾h whs'tï' O¾uodi" fI*s,aâ ye,ï úYaj úoHd,h" tlai;a rdcOdksh 

5. uydpd¾h wdfrd*a lÍï >ksN+¾: úoHd ms<sno uOHia:dkh"u,hd úYaj 
úoHd,h"uef,ishdj 

6. uydpd¾h mshisß talkdhl" úoHdmsGh" nDDkdhs orei,ï úYaj úoHd,h  

7. wdpd¾h à'tï'ví'fÊ' nKavdr" fN!;sl úoHd wxYh" rcrg úYaj úoHd,h 

8. uydpd¾h mS'rúrdcka"fN!;sl úoHd wxYh"hdmkh úYaj úoHd,h 

 

m¾fhaIK iyldrjreka  

1. iS'ta'f;dgj;a;f.a ^m¾fhaIK iyldr& 

2. ví'tka'tia'rEmisxy ^m¾fhaIK iyldr& 

3. tia't,a'chr;ak ^ m¾fhaIK iyldr& 

4. tÉ'fla'ã'ví'tï'tka'wd¾' Èjdr;ak ^m¾fhaIk YsIH-cd;sl m¾fhaIK iNdj& 

5. mS'tï'mS' tlkdhl ^m¾fhaIk YsIH}cd;sl m¾fhaIK iNdj& 

6. tÉ'tï'tka' idrx.sld ^lÒldpd¾h" inr.uq úYaj úoHd,h& 

7. fla'mruka;ka ^m¾fhaIK YsIH-cd;sl úoHd moku& 



21 
 

 

PdhdrEmh( >kSN+; mod¾: fN!;sl úoHd iy >k wjia:dfõ ridhk úoHd mrfhaIK 
lKavdhu ^2013&" uQ,sl wOHdhk wdh;kh"uykqjr 

   

PdhdrEm ^ju& m¾fhaIK isiqka TiO2 m%ldY wefkdav ksmojk wdldrh ^ol=K& nyq wjhúl 
úoaHQ;a úúfþkaøkays whksl ikakdhl;djh ñkqï lrk whqre 

   

PdhdrEm ^ju&m¾fhaIK isiqka úoHq;a j¾Kl Wmdx.hka ksmojk whqre 
           ^ol=K& iQ¾h fldaIhkaf.a I-V .=Kdx.hka ñkqï lrñka  
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^ju&uQ,sl wOHdhk wdh;kfha ksks;s úoHd m¾fhIK lKavdhu 
^ol=K& ksks;s fmrkhka ioyd Ndú;d flfrk nyq wjhúl kefkda;ka;= 

 

7'1'2'1 oaú;aj whvhsv ,jKhka Ndú;fhka ld¾hlaIu;djh by, kexúu 
iy fmd,s t;s,Ska Tlaihsâ mokï lr.;a j¾K ixfõÈ iQ¾h fldaIhka ys 

ks;sh msrjqï wdjrKh 

tï'ta'flaa't,a Èidkdhl1"2 "ví'tka'tia' rEmisxy1"3"ú'ta' fifkúr;ak2"iS'ta 
f;dgj;a;f.a1"Ô'fla'wd¾' fiakdër1"4 

1.iksN+; mod¾: fN!;sl úoHd iy >k wjia:dfõ ridhk úoHd jHdmD;sh" uQ,sl wOHhk 

wdh;kh"uykqjr 2. fN!;sl úoHd wxYh" fmardfoKsh úYaj  úoHd,h" fmardfoKsh  
3. úoHd mYapd;a Wmdê wdh;kh úYaj  úoHd,h" fmardfoKsh 4. fN!;sl úoHd wxYh "YS% 

,xld újD; úYAj úoHd,h"kqf.af.dv 

fmd,st;s,ska Tlaihsâ mokï lr.;a j¾K ixfõÈ iq¾h fldaIhkays ksks;s msrjqï wdjrKh 
iy oaú;aj whvhsv ,jK Ndú;fhka tajdfha ld¾hËu;djh by, kexúu isÿ lr 
we;'Ndú;d jk fndfyda j¾K ixfõÈ iq¾h fldIhkays úoHq;a úÉfþoHhka ;=, l=vd fyda 
úYd, Ok wdfrdams; whkhla iu. whksl ,jK tlla mukla fhdod .efka' legdhk 
j¾. foflau úúOdldr jdis i,id .; yel'fuu wOHhkfhaÈ" fmd,st;s,ska Tlaihsâ 

mokï lr.;a j¾K ixfõÈ i¾hfldaIhkays l=vd leghkhla ^k +&" iy úYd, legdhkhl a 
^ Pr4N+& tlg fhdod .ksñka whvhsv whkhkaf.a ikakdhl;djh by, kexúu isÿ flf¾' 
fuysÈ tu whk fjka fjkaj Ndú;fhaos g jvd by, ld¾hlaIu;djhla ,nd .; yel' 

nyq wjhúl úoaHq;a úúfþoHhka yg wldnksl ksks;s msrjqï øjH iyixfhda. lsßfuka 
iQ¾h fldaIhkaf.a ld¾hlaIu;djh by, kexúh yel' fmd,s t;s,ska Tlaihsâ 
ixfhda.hkays by, iatálrEmSNdjh fya;=fjka whksl ikakdhl ;djh wvq jk w;r 
tkhska flá mßm: Odrd >k;ajh wvqùu iy ld¾hlaIu;djh wvq úu isÿ fõ' wldnksl 
ksks;s msrjqï Ndú;fhaÈ" ghsfgkshï Tlaihsâys u.ska fmd,st;s,ska Tlaihsâ ys iatálrEms 
l,dmh úia;D; flfrk w;r tu.ska whksl ikakdhl;djh" lfá Odrd >k;ajh by, 
kexúu iy wjidk iQ¾h fldaIfha ld¾hlaIu;djho by, kexúu isÿ flf¾' 
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7'1'2'2'  úoaHQ;a lák  fmd,s wels%f,dkhsg%hs,a ^PAN& kefkda ;ka;= mg, u; 
mokï jq w¾O >k wjia:dfõ j¾K ixfõÈ iq¾h fldaI 

tï'ta'fla't,a' Èidkdhl 1"4"5 tÉ'fla'ä'ví'tï'tka'wd¾' Èjdr;ak 1'5 iS't' fldgj;a;f.a 
1'iS'ì' Èidkdhl 1'"ð'fla'wd¾' fiakdêr 1'2 î'tï'wd¾' nKavdr3 

1' >ksN+; mod¾: fN!;sl úoHd iy >k wjia:dfõ ridhk úoHd jHdmD;sh" uQ,sl wOHhk 
wdh;kh" uykqjr 2' fN!;sl úoHd wxYh" Ys% ,xld újD; úYaj 

úoHd,h"kqf.af.dv3  ridhk úoHd wxYh" fmardfoKsh úYaj úoHd,h" fmardfoKsh 4'
 úoHd mYapd;a Wmdê wdh;kh" fmrdfoKsh úYaj úoHd,h" fmardfoKsh 

øj úoHq;a úúfþoHhka mokï lr.;a iQ¾hfldIhka fjkqjg úoHq;a lák kefkda;ka;= 
mg, u; mokï jq úoHq;a úúfþoHhka u; mokï jQ j¾. ixfõÈ iQ¾h fldaIhka 
Ndú;fhka ,nd .; yels jdis reil s' 8Kv fjda,aàh;djhla fhdod .ksñka iy nr wkqj 
fmd,s wels%f,dkhsg%hs, a 11% la wvx.= N, N- vhsñ;hs,a f*daue,aäyhsâ ^DMF& ødjKhla 
Ndú;d lrñka úúO >k;ajhkaf.ka hq;= kefkda ;ka;= ksmojk ,È' ta ioyd ma,eákï 
bf,alafg%dav u; isÿ flfrk úoaHq;a nuk l%ufõohka Ndú;d flreKs' fmdgeishï whvhsv 
^KI& 0'06g" fmd,s fm%dm,Ska ldnfkaá ^PC& 0'8g iy whäka ^I2& 0'092g ne.ska wvx.= 
ødjKhl fuu mg,hka úkdä 30 la .s,ajd ;enq w;r tkhska úúO >k;ajhkaf.ka hq;= 
;ka;= mg,hka ,nd .; yels úh' w¾O >k wjia:dfõ j¾K ixfõÈ iQ¾h fldaIhka 
ksmoúu i|yd fuu kefkda ;ka;= mg, úoaHq;a úúfþoHhka fhdod .ekqks' øj úoaHQ;a 

úúfPkaøhka ^KI:PC:I2& fhdod .efkk j¾K ixfõÈ iQ¾h fldaIhka iy 
fmd,swels%f,dkhsg%hs,a mokï lr f.k" fc,a wdldr úoaq;a úúfþoHhka fhdod .efkk 
idïm%odhsl j¾K ixfõÈ iQ¾hfldaIhkaf.a ls%hdldß;ajh iuÕ by; iq¾hfldIhkaf.a 

ld¾hlaIu;dj iiod n,k ,È' >klu 9'14    jk mg, úoHq;a úúfþoHhlska hq;= j¾K 

ixfõÈ iq¾h fladIhka 5.2% la jq by,u wdf,dal-úoHq;a Yla;s mßj¾;k laIu;djhla 
±lajq w;r wdod, úoaHq;a úúfþoHh mokï lr.;a iQ¾hfldaIhka 5'3] l laIu;djhla 

olajk ,È'fuu iq¾hfldaIhka ys újD; mßm: fjda,aáh;djh (Voc)" flá mßm; Odrd 

>k;ajh ^Jsc& iy FF w.h ^*s,a *elag¾& ms<sfj,ska 0'67V "13'31 mAcm-2 iy 5'9] l 

w.hla .ekqKs ^wdf,dal ksj%;djh ÷1000 Wm-2"1.5AM & 

 

7'1'2'3  ghsfÜkshï vfhdlaihsâ iy whk Tlaihsâ wka;¾.; nyq wjhúl 
kefkd;ka;= mg,  udOHla  Ndú;fhka ¥Is; c,fha wvx.= wdiksla bj;a lsßu  

tï'ta'fla't,a' Èidkdhl 1'3 iS'ì' Èidkdhl1" mS;tï'ms'is' talkdhl 1'3" ð'fla'wd¾' fiakdêr 
1'5" ms'tï'wd¾' nKavdr'2'3" tia'wd¾'úriqßh 4 

1' >ksN+; mod¾: fN!;sl úoHd iy >k wjia:dfõ ridhk úoHd jHdmD;sh" uQ,sl wOHhk 
wdh;kh" uykqjr 2' ridhk úoHd wxYh" fmardfoKsh úYaj úoHd,h"fmardfoKsh 3' úoHd 

mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h" fmardfoKsh4' lDIs úoHd msGh" 
fmardfoKsh úYaj úoHd,h5' YS% ,xld újD; úYAj úoHd,h" fmd,af.d,a, 

nyq wjhúl kefkd;ka;= i;=j we;s iqúfYaIS fN!;sl .=Kdx.hka fya;=fjka jdhq iy c, 
fmarkhla ioyd fmryka udOHhla f,i myiqfjka Ndú;d l, yel'úoaHq;a l%ufõohka 

Ndú;fhka úIalïNh 20-1000nm muK jk nyq wjhúl kefkda;ka;= ksmoúh yel' tu 
kefkda;ka;= i;=j b;d by, úYsIag u;=msg jmißhla" l=vd úYalïNhla yd by, 
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iújr;djhla mj;s' ghsfÜkshï vfhdlaihsä iy .eud-whkaTlaihsâ ixhqla; lrñka" 
úoaHQ;a nuk l%ufõohka fhdod .kñka ksmojk ,o nyq wjhúl kefkd;ka;= " c,fhka 
wdiksla bj;a lsßu ioyd id¾:l f,i Ndú;d lr we;'idkaøkh 25 ppb muK jk 
wdiksla ødjkhka ys fuu kefkda;ka;= .s,ajd ;nk  ,o w;r kshñ; ld, isudjlska miq 
ødjKfha b;sßj mj;sk wdiksla m%udKh" mrudKql wjfYdaIK j¾Kdj,s l%ufõoh 
Ndú;fhka ;SrKh lrk ,È' ødjkh ;=, wvx.= wdiksla idkaøKfha ie,lsh hq; fjkila 
isÿj ;snq w;r ghsfÜkshï Tlaihsâ ys m%Nd W;afmarl Tlaislrk .=Kdx.hla iy .eud-
whka Tlaihsâ ys by, wjfYdaIK yelshdj$pqïnl .=Kdx.hka thg fya;= ù we;' 

 

7'1'2'4' ridhksl fodajK wjidok l%u fõohka Ndú;fhka *af,daßka ud;%K 
áka Tlaihsâ Wmia:rhla u; j¾Okh lrk ,o leâñhï i,a*hsâ mghkays 

m%ldY .=Kdx.hka 

fla' mruka;ka'1"2 tï'ta'fla't,a' Èidkdhl1"2 ð'fla'wd¾' fiakdêr1"3 iS't' fldgj;a;f.a1 " 
wd¾' rúrdcka4 

1' >ksN+; mod¾: fN!;sl úoHd iy >k wjia:dfõ ridhk úoHd jHdmD;sh" uQ,sl wOHhk 
wdh;kh" uykqjr 2'  úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj oHd,h" 

fmardfoKsh 3' fN!;sl úoHd wxYh" Ys% ,xld újD; úYaj úoHd,h 4' fN!;sl úoHd 
wxYh hdmkh úYaj úoHd,h 

ñ, wêl is,sfldka iq¾hfldaIhka fjkqjg ,dNodhs yd ld¾hlaIu úl,amhla f,i 
leäñhï i,a*hsâ$leäñhï fg,shqßka ;=kS mg, iQ¾h fldaIhka yÿkd f.k we;'tajdfha  
ld¾hlaIu;djh ;j ÿrg;a by, kexúug kï j¾Ok ls%hdj,sh m%Yia;SlrKh l< hq;= 
fõ' leâñhï i,a*hsâ ;=kS mg, idod .eksug yels l%ufõohka w;=ßka ridhksl fodajK 
wjidokh nyq,ju Ndú;d flf¾' ir, Ndjh" ,dNodhs úu" kej; kej; ksmoúh yels 
úu iy jdKsc ksIamdokh i|yd Ndú;d l< yels úu thg fya;= ù we;' úúO wjidok 
ld,iSudjka Ndú;d lrñka ridhksl fodajK wjidok l%udfõohka weiqfrka ;kd .kakd 
,o leâñhï i,a*hsâ ;=kS mg,hka f.a m%ldY .=Kdx.hka wOHkh lsßu fuu m¾fhaIKh 
u.ska wruqK lrf.k we;' 

wjidok ld,h ñks;a;= 10 isg 60 olajd fjkia lrñka ridhksl fodajK wjidok 
l%ufõohka Ndú;d lrñka" *af,dßka ud;%K áka Tlaihsâ Wmia:rhka u; úksúo fmfkk" 
iucd;Sh leäñhï i,a*hsâ ;=ks mg,hka wjlafImKh lr.kakd ,È' ridhKsl fodajKh 
ioyd leâñhï laf,darhsâ" wefudakshï laf,darhsâ wefudakshï yhsfvdalaihsâ iy ;sfhdard 

fhdod .ekqKq w;r WIaK;ajh 65
o
C la jk mßÈ mj;ajd .kakd ,È' ñks;a;= 60 lÈ 

wjlafIamKh lr .ekqK leâñhï i,a*hsâ ;=ks mg,hka khsg%cka Ndú;d lrñka 100oC 

yd 200o È uDÿ Ndjhg m;a lrk ,È' mdrcïnq, j¾Kdj,s udkhla Ndú;fhka 190nm i‘g 

1100nm olajd fuu ;=kS mg,hkaf.a m%ldY wjfYdaIKh flfrys >k;ajfha n,mEu ;srKh 
flreKs' Yla;s uÜgï wka;r w.hka 2'47" 2'44" 2'41" 2'35" 2'31 iy 2'27 ev w.hkaf.ka 
mej;s nj m%ldY wjfYdaIKhkaf.ka wkdjrKh lr .; yels úh' >klu ^wjidok 
ld,h&by, hk úg" leäñhï i,a*hsâ ;=kS mg,hkaf.a m%ldY Yla;s uágï wka;r 
w.hka my, hEug mgka .ekqKs' ikakhk uÜgï j, ia:dhsj mj;akd >k;ajh by, hdu" 
wjidok ld,hka iuÕ wxY= j, m%udKh by, hdu fuhg fya;= úh yel' by, uDÿlrK 
WIaK;ajhka fya;=fjka leâñhï i,a*hsâ ;=ks mg,hkaf.a m%ldY uÜgï wka;¾ w.hka 
my, hdu isÿ úh' uDÿ lrK ls%hdj,sh w;r ;=,È ixhqc;d ljph ;=, jvd;a Yla;su;a 
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ia:dkhka ys mrudKqka kej; ilia úu isÿ fõ' fï wdldrfhka bf,alafg%dakj, ksoyia 
uOHia: .uka ud¾.hka fya;= fldg f.k m%ldYOdrdj by, kexúh yels w;r tu.ska 
ikakhk uÜgula fjk ,.dúu ioyd bf,lafg%dakhg wjeis jk Yla;s m%udKh wvq lr 
.; yel' 

7'1'2'5  fmd,s t;,ska Tlaihsâ mokï lr.;a fc,a úoaHq;a úúfþoHhka iys; 
kej; wdfrdamKh l, yels ue.aksishï negß ioyd lef;dav øjHhla f,i 

ghsfÜkshï Tlaihsv ud;%Kh lrk ,o ldnka Ndú;d lßu' 

tÉ'tka'tï' idrx.sld 1"2"3 ví'ta'wd¾'ì' úrfialr 3 ð'fla'wd¾' fiakdêr 1"3 tï'ta'fl'at,a' 
Èidkdhl 1"4"5 iS'ta' fldgj;a;f. 1 ú'ta' fifkúr;ak 4 

1 >ksN+; mod¾: fN!;sl úoHd iy >k wjia:dfõ ridhk úoHd jHdmD;sh" uQ,sl wOHhk 
wdh;kh" uykqjr 2  fN!;sl úoHd wxYh" jHjydßl úoHd msGh" Ys% ,xld inr.uqj úYaj 

úoHd,h  3 fN!;sl úoHd wxYh" Ys% ,xld újD; úYaj úoHd,h 4  fN!;sl úoHd wxYh 
fmardfoKsh úYaj úoHd,h" fmardfoKsh 5  úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh 

úYaj úoHd,h" fmardfoKsh 

>k wjia:dfõ mj;akd nyq wjhúl ,s;shñ negß ms<sno  m¾fhaIK lafIa;%fha uE; ld,sk 
by, wjodkhla fhduq ú we;' flfia jqjo ,s;shï wefkdavh u; wls%h ia:rhla u;= úu" 
,s;shï f,dayfha by, ls%hdldß;ajh iy wuqøjHla f,i myiqfjka ,nd .; fkdyels ùu 
lreKq fya;=fjka" ,s;shï negß fjkqjg myiq wdfoaYlhla f,i ue.aksishï negß yÿkd 
f.k we;' ue.aksishï jvd;a i:dhs jk w;r jd;h yd f;;ukh flfrys olajk 
m%;sls%rdldß;ajh o ,s;shï j,g jvd wvqh' Bg wu;rj ,s;shï  negß ioyd fndfydaúg 
by, ls%hdldß;ajh muKla i,ld n,ñka ueka.ksia Tlaihsâ fyda jefkaähï 
fmkafgdlaihsâ mokï lr .;a lef;davhka fhdod f.k we;s w;r È.=l,a meje;au fyda 
jehjk úhou ms<sno i,ld ne,sula isÿ lr fkdue;' fun÷ lreKq i,ld ne,sfuka 
wk;=rej ue.aksishï whka ikakhkh l, yels w¾O >k nyq wjhúl úoaHq;a úúfþoHhka 
wka;¾.; lrñka ksmojk ,o ue.aksishï negß ioyd lef;dav øjHh f,i ,dNodhs 
ghsfÜkshï Tlaihsâ fhdod .eksu ms<sno wkafõIKhka isÿlrk ,È' ue.akSishï whk 
ikakdhl;djh by, jk Wiia  hdka;%sl .=Kdx.hkaf.ka fyì w¾O >k nyq wjhúl 
úoHq;a úúfþoHhka ,nd .eksu ioyd úúO ixhqla;shkaf.ka hq;a fmd,s t;,ska Tlaihsâ 
nyq wjhúl úúfþoHhka  ksmo jk ,È' ta ioyd fmd,s t;,ska Tlaihsâ ^PEO& ue.aksishï 

g%hs*ä fjdfrdóf;aka i,af*dfkaÜ ^Mg(CF3SO3)2) t;s,Ska ldfndfkaÜ^EC&iy fm%dms,Ska 

ldfndfkaÜ ^PC) WÑ; m%udKhkaf.ka fhdod .ekqKs' pls%h fjd,aáh udk l%ufjohka 
Ndú;d lerñka úoHq;a úúfþoHhka f.a úoHq;a ridhk ia:dhs;djh ksudkh lrk ,È' ldur 
WIAK;ajfhaÈ" PEO nr wkqj 12'20]" EC 36'6]" PC 36.6% la fhdod .;a ixhqla;sh úiska 
jeäu whksl ikakdhl;djhla olajk ,È' wdySkshia jdofha ±lafjk wdldrhg úoHq;a 
úúfþoH ixhq;sfha whksl ikakdhk;djh WIAK;ajh;a iu. by, hdu isÿ úh' jeäu 
újD; mßm: fjd,aáh;djhla iy flá  mßm: Odrd >k;ajhlska hq;= fydou negßhla 
,nd .eksu ioyd lef;davfha wvx.= ldnka m%udKh fjkia lrñka ffi, úkHdih 
Mg/PEO: EC: PC:/TiO2 jk negß ksmoúu isÿ lrk ,È' tkhska úi¾ck Odß;djh 
370mAh/g iy újD; mßm: fjd,aáh;djh 1'85V jk ie,lsh hq;= ;rï by, pls%lrK  
Odß;djhla i;= fldIhla ,nd .; yels úh' 
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7'1'2'6  fmd,s ó;hs,a ñ;d wels%f,aá ^PMMA)  & fc,a úoaHq;a úúfþoHhka 
wka;¾.; ghsfÜkshï vfhdlaihsv iy álka Tlaihsâ mokï lr .;a  kj 

w¾O >k úoaHq;a j¾K iaudÜ úkafvdia 

tÉ'tka'tï' idrx.sld 1"2"3 ð'fla'wd¾' fiakdêr1"4 iS'ta' fldgj;a;f. 1 tï'ta'fla't,a' 
Èidkdhl1"2 

1' >ksN+; mod¾: fN!;sl úoHd iy >k wjia:dfõ ridhk úoHd jHdmD;sh"uQ,sl wOHhk 
wdh;kh" uykqjr 2'  úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 

úoHd,h"fmardfoKsh 3'  fN!;sl úoHd wxYh" jHjydßl úoHd msGh" Ys% ,xld inr.uqj 
úYaj úoHd,h 4' fN!;sl úoHd wxYh" Ys% ,xld újD; úYaj úoHd,h 

tÈfkod ðú;fha lghq;= ioyd myiqfjka fhdod .; yels ùu;a"jeh jk Yla;s 
m%udKh wvqúu;a fya;=fjka úoHq;a j¾Kl WmlrKhla uE;ld,skj fnfyúka ckms%h ú 
we;'flfia jqjo isÿ lr we;s wOHhkhka fndfydauhla u.ska m%;s bf,lafg%davfhys ils%h 
øjH f,i ñ, wêl wo 3 fyda  CeO 2 fhdod f.k we;s WmlrK flfrys muKla  wjOdkh 
fhduq lr we;' tfukau úúOdldr Ndú;hka Wfoid fuu øjH ksmojk l%ufõohka 
ms<snoj jeä ÿr wOHhkhla isÿ lr fkdue;'tneúka ia:dhs iy ld¾hlaIu úoaHq; j¾K 

WmlrK ksmoúug iu.dñj tajd ioyd ñ, wêl CeO 2 /SnO 2  fjkqjg TiO2 Ndú;d 
lsßug we;s yelshdj ms<sno wkafõIKh lsÍu' fuu wOHhkh u.ska wruqKq lr f.k 

we;' mßudKh         cm
2 iy úkHdih ­ ùÿre$ghsfÜkshï vfhdlaihsâ$ nyq 

wjhúl úoHq;a úúfþoH $áka Tlaihsâ jk mßÈ WmlrKhka tla lsßu iy tajdfha 
.=Kdx.hka mßlaId lr ne,su isÿ lrk ,È'fhdod .;a nyq wjhúl w¾O >k wjia:dfõ  

úoaHq;a úúfþoH" ,s;shï whk iys; fmd,s ó;hs,a ó;d wels%f,aá (PMMA) u; mokï 
úh'tlaiaf¾ új¾;k úYaf,aIKhka plS%h fjd,aàhñ;sl l%ufõohka iy mdrcïnq,- oDYH 
j¾K ñ;sl l%ufõohka Ndú;fhka úoaHq;a  úúfþoHhka iy úoHq;a j¾K WmlrKhkaf.a 
jHqyd;aul" úoHq;a ridhksl iy m%ldY .=Kdx.hka ksudkh lrk ,È' úoHq;a  
úúfþoHhkays úHqyh tlaia f¾ iqMál rEms wdldrhla .ekqks' tys whksl ikakdhl;djh" 

,s;shï idkaøkh 0.5 g /7.5ml jk úg 1.5x10
-4

 S/cm w.hla .ekqKs' wdyskshia kshuhg 
wkql=,j ils%h;d Yla;sh 49'5 KJ/mal w.hla jQ w;r WIaK;ajh by, hk úg whksl 
ikakdhl;djho by, kexjqks' ilia lrK ,o úoHq;a j¾K WmlrKhkays m%;Hdj¾: 
wÿre ks,ameye .ekaúula olakg ,enqK w;r Bg wu;rj o,ajk jdr 1000 lg jvd jeä 
.KklÈ §¾>ld,Sk ia:dh;djhkao fmkakqï flreKS' 600nm ysÈ fuu WmlrK 64] 
^wj¾K wjia:d&- 0'26] ^j¾K .ekajqk wjia:dj& w;r iïfma%IK fjkila olajk ,È' 

fuu WmlrKhkaf.a ia:dhS;djh ms<sno óg l,ska isÿ lrk ,o wOHhkhka u.ska +4.0 v 

iy -0.25 v jk úNjhka w;r È j¾K .ekajqK yd wj¾K wjia:djka w;r pls%hlrKh 
lsßu isÿ lrk ,È' úNj w.h 1000 j;djla by, kexúfïka wk;=rej iïfma%I;d 
úi¾ckfhys ydks ùula ksßlaIKh fkdjqKs 

udkj iïm;a ixj¾Okh 

2013 jir ;=<È wdpd¾h Wmdê" o¾Ykm;s Wmdê" úoaHdm;s Wmdê iïmQ¾K lrK ,o isiqka 
yd Wmdê wfmalaIl isiqka 

1. ví'tka'tia' rEmisxy" m¾fhaIK iyldr" fmardfoKsh úYaj úoHd,fha o¾Ykm;s 
Wmdêh ioyd ,shdmoxÑ ú isá w;r 2013 fkdjeïn¾ ui" ksnkaOkh iïmQ¾K 
lrK ,È' 
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ksnkaOk ud;Dldj( fmd,s t;s,ska Tlaihsâ u; mokï jq kefkda¡ ixhqla; nyq wjh 
úl úoHq;a úúfþoHhka ixl,amkh ksudkh iy Ndú;h( j¾K ixfõÈ iQ¾h fldaI 
iy wfkl=;a WmlrKhka i|yd fhdod .eksu' 

2. tia't,a'chr;ak" m¾fhaIK iyldr fmardfoKsh úYaj úoHd,fha o¾Ykm;s Wmdêh 
ioyd ,shdmoxÑ ú isá w;r ksnkaOkh ;ju;a ielfiñka mj;s' 

ud;Dldj( nyq wjhúl úoaHQ;a úúfþoHka ixfhda. lsßfuka j¾K ixfõÈ iq¾h fldaIhkaf.a 
ld¾hlaIu;djh by, kexúu' 

3. tÉ'fla'ã'ví'tï'tka'wd¾' Èjdr;ak ^m¾fhaIK YsIH cd;sl m¾fhaIK iNdj&" 
fmardfoKsh úYaj úoHd,fha o¾Ykm;s Wmdêh ioyd ,shdmoxÑ ú isá w;r 
ksnkaOkh ;ju;a ielfiñka mj;s' 

ud;Dldj( nyq wjhúl kefkd;ka;= mokï lr.;a úoHq;a úúfþoHhka iy Tio2 
kefkda;ka;= mokï lr.;a m%ldY wefkdavhkaf.ka iukaú; jk j¾K ixfõÈ iQ¾h 
fldaIhka 

4. mS'tï'mS'iS' talkdhl ^ m¾fhaIK YsIH$cd;sl m¾fhaIK iNdj& m¾fhaIK lghq;= 
isÿ flfrñka mj;s'  

ud;Dldj(nyq wjhúl kefkda;ka;= ixiaf,aIKh lsßu"ks¾udKh iy mßlaIK lßu 
m%;slaIqø Ôú c, fmrkhka 

5. tÉ'tï'tka' idrx.sld ^lÓldpd¾h" inr.uqj úYaj úoHd,h& fmardfoKsh úYaj 
úoHd,fha o¾Ykm;s Wmdêh ioyd ,shdmoxÑ ú isá w;r m¾fhaIK lghq;= isÿ 
lrñka mj;s' 

ud;Dldj(kjH w¾O >k nyq wjhúl úoHQ;a úúfþoHhka jeä ÈhqKq lßu iy úoHQ;a 
ridhksl Yla;s m%Njhka ioyd tajd Ndú;h 

 

6' ví'fÊ'tï'fÊ'tia'wd¾' chiqkaor ^rcrg úYaj úoHd,h& o¾Ykm;s Wmdêh 
iïmQ¾K lrk ,È&' 

ud;Dldj( pd;=¾hwefudakshï whvhsv iys; ma,diaála nyq wjhúl úoHQ;a úúfþøhka 
Ndú;d lrñka" j¾K ixfõÈ iQ¾h fldaIhkaf.a ls%hdlsß;ajh u; legdhkhka úiska we;s 
lrk n,meu wkafõIKh 

7' iS'whs't*a' w;a;kdhl' fudrgqj úYaj úoHd,fha wdpd¾h Wmdêh ioyd ,shdmoxÑ ú 
we;'m¾fhaIK lghq;= isÿ lrñka mj;s' 

ud;Dldj( m%Nd úoHQ;a moaO;ska u; mokï jq j¾K ixfõÈ ldnksl w¾O ikakdhlhka 
ks¾udKh lßu iy jeä ÈhqKq lsßu( ,dNodhs f,i iQ¾h Yla;sh  úoHQ;a Yla;sh njg 
mßj¾;kh 

8' à'wd¾'iS'fla'úchr;ak" o¾Ykm;s Wmdêh ioyd ,shdmoxÑ ú we;'ksnkaOkh 
iïmQ¾K lr ;sfí' 

ud;Dldj( f,day kefkda wxY=uh" ìo fy,sh fkdyels w¾O ikakdhl kefkda jHqyhla 
ma,diauka wdjrKh iy iQ¾h fldaIhka ioyd tys Ndú;h  
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9' fla' mruka;ka ^m¾fhaIK YsIH$cd;sl úoHd moku& fmardfoKsh úYaj úoHd,h 
o¾Ykm;s Wmdêh ioyd ,shdmoxÑ ú we;s w;r m¾fhaIK lghq;= isÿ lrñka mj;s' 

ud;Dldj( Cds/cd Te iQ¾h fldaIhkays ldrhlaIu;djh by, kexúu ioyd leäñhï 

i,a*hsâ ^cds& w¾O ikakdhl ;=ks mgh,hkaf.a j¾Ok ls%hdj,sh m%Yia;slrKh 

10' wd¾'whs'iS' ksfrdaIka lreKdr;ak" fmardfoKsh úYaj úoHd,fha úoHdm;s Wmdêh 
iïmQ¾K l< w;r Tyqf.a fidaähï whk negß ms<sno m¾fhaIK jHdma;sh 2013 
jif¾È wjika lrk ,È' 

ud;Dldj( Na0.85 Li0.17 Ni0.21 Mn0.64O iy NaMn2O3  lef;dav øjHhka f,i fhdod .ksñka 
Na2Ti3O7 wefkdavhka u; mokï jQ kej; wdfrdamKh l< yels fidaähï whk negß 
ks¾udKh iy ksudkh' 
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7'1'3 N+ ;dm Yla;sh 

jHdmD;s kshuq wdpd¾H tka'ã' iqNisxy ^fþHIaG m¾fhAIK wdpd¾h& 

› ,xldfõ N+ ;dm iñm;a is;shï .; lsßu 

Y%S ,xldfú by, jYfhka tka;e,ams N+ ;dm l%ssShdldrlñ isÿjk  l,dmhkaf.ka ÿriaj 
wdrlAIs; iSSudjl msysgd we;s rgla jqjo rg ;=, ol=fKa isg kef.kysrg úysÈ hk fjr, 
l,dmfha ;ekska ;ek WKqÈh W,am;a /ila msysgd we;' fuu WKq Èh W,am;a msysgd we;s 
;Srh o< jYfhka yhs,kaâ - úchka ffY, úoHd;aul udhsug iu.dñs fú' fuu WKq Èh 
W,am;a w;r m%lg Majd fukau tlss m%foaYfha w;f,diaila mukla ±l we;s tajdo we;' Ys%  
,xldfús WKqÈh W,am;a b;d iqM m%udKhla mukla ksudkhkag ,la lr we;s w;r tajd 
ms,sno iïmqq¾K fy,sorõjla fuf;la isÿ lr fkdue;' tnejska" Ys% ,xldfjss mj;akd N+ 
;dm iusm;a yoqkd .ekssu" is;shï .; lsrssu yd ksudkh lsrsu hk wruqKq fmr oers 
lrf.k fuu jHdmD;sh wdrïN lr we;' 

jHdmD;sfha uq,a woshr ioyd N+ fN!;sl wkafõIKhla isoq lsrsfïos N+ fN!;sl WmlrK 

lsysmhlau fhdod .ekqks' m%Odk jYfhkau ue.afkdfghqrsla (MT) yd TEM Ndú;fhka o;a; 
tla reia flreks' tfia reia lr .;a o;a;hka ls%hdhkh" m%;sf,daukh iy újrKh lsrsfï 
lghq;+ isÿ flfrñka mj;ssssss sss ss s" ta yd iu.duSj N+ úHd;aul yd N+ ridhksl wkafõIkhkao isÿ 
flf¾' WKq osh W,am;a msysgd we;s wdldrh;a yhs,kavs - úPhka ffY, úoHd;aul udhsu;a 
w;r mj;akd iïnkaoh ms<sno wjfndaO lr .ekssug fuu jHdfmD;sh ;+,ska yelshdj 
,efnkq we;'  

we;eï WKqosh W,am;a úYd, .eUqrl isg mek k.sk tajd nj is;ssh yel' mDÝúfha .eUqrska  
msysgd we;s mdIdKhka úiska ksl=;a lrk frafvdaka jddhqj fuu WKqosh W,am;a j,o wvx.+ 
jss ;snssug fndfyda fihska bv lv we;' WKqosh W,am;a j, wvx.+ f¾fvdaka m%udKh u.ska 
tys iïNjh yd .eUqr ms,sno f;dr;+re ,nd .; yelsfjs' tneúka N+ ;dm jHdmD;shg 
iu.dój f¾fvdaka is;shï .; lsrsfï jHdmD;shlao wrUk ,os' ta ioyd mrudKql n,Yla;s 
wêldrsfha iyfhda.h ,Ld .efka' cmdkfha úlsrKYs,s úoHd ms,sno cd;sl wdh;kh" 
fgdalsfhda úsYaj úoHd,h iy cd;Hka;r mrudKql L,Yla;s wêldrsh õiska fuu 
jHdmD;shg wjeis mqyqKqj yd wdl¾uKH wkdjrKhla iemhssu isÿ lr we;' 

m,uq f¾fvdaka wkdjrl 50 iú lsßu" ksrdjrKh iy o;a; tla reia lsßu isÿ flreKs' 
,nd.;a m%ÓM, j,g wkqj YS% ,xldfú mia yd LKsP øjHkays by, jYfhka f;daßhï wvx.+ 
jk nj meyeÈ,s úh' Bg wu;rj" f¾fvdaka ñkqñ lsÍfñ jHdmD;sh u.ska wmf.a iajNdúl 
úlsrKYs,s uágñ weiqfrka mdoñ f¾Ldjka ia:dms; lsßug;a ydksodhl f,i  f¾fvdaka 
wvx.= jk m%foaYhka yÿkd .ekSug;a wjldY ie,fia'  
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PdhdrEmh ( jfï isg ol+Kg) 

á'î' ksu,aisß  -N+ ;dm jHdmD;sh" m¾fhaIK iyldr  
tka'î iQßhdrÉÉ N+ ;dm jHdmD;sh" m¾fhaIK iyldr"  
ta' f;kakfldaka ;dlaIKsl iyldr" Pd;sl úoHd moku"  
tka'ã' iqNisxy jHdmD;s kshuq"  
ã' wd¾ pd,aia  m¾fhaIK iyldr" Pd;sl úoHd moku"  
tia' ´md;  fPHIAG udKav,sl ;dlaIK ks<OdÍ"  
î' Ph;s,l  mdßißl bxýfkare úoHd jHdmD;sh" m¾fhaIK iyldr  
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7'1'3'1  laIKyx.+r úoaHq;a  pqñNl l%ufúohka Ndú;fhka mÈh;,dj 
m%foaYfha fmdf,dj u;+msgg wdikakj mj;akd m%;sfrdaO;d wdlD;Ska ms,sno 

wOHhkh lsßu' 

yeÈkaùu 

YS% ,xldj i;=j WKqÈh W,am;a lsysmhlau mj;sk w;r tajd yhs,kaä - úPhka ffY, 
úoHd;aul udhsu jgd msysgd ;sfì' fuu ;dm W,am;a ;Srej msysgd we;s wdldrh wkqj Bg 
háka mj;akd lsishñ ;dm m%Njhla ms<sno wkqudk l, yel' 2010 jif¾§ 
ue.afkdfg,shqßla (MT) yd laIKyx.+r úoHq;a  pqñNl (TEM) l%ufúohka Ndú;fhka YS% 
,xldfú mj;akd ;dm W,am;a ms<sno úia;rd;aul N+ fN!; wOHhkhla isÿ lr we;' 
mÈh;,dj m%foaYfhka tfia ,nd .;a o;a; ls%hdhkh yd újrKh ms<sno my; olajd we;' 

wruqKq 

1' YS% ,xldfú ;dm W,am;a iy N+ ;dm iñm;a ys  iajNdjhka ms<sno úia;rd;aul 
f;dr;=re   tla reia lsßu' 

2' yhs,kaâ-úPhka ffY, úoHd;aul udhsu iy WKQÈh W,am;a yS iñNjh w;r we;s 
ineÈhdj ms<sno jgyd .ekSu' 

m%ÓM,  

mÈh;,dj m%foaYfha msysgd we;s WKqÈh W,am;a W,am;a j, yÿkd .;a m%;sfrdaO;d wdlD;Ska 
my; olajd we;' 

  

rEmh 1' WKqÈh  W,am;a wdYs%;  m%foaYfha  rEmh 2' uqyqÿ uÜgfuka 100m muK úys§ 
m%;sfrdaO;djh olajk yrialv    mj;akd m%foaYfha ium%;sfrdaOl;d is;shñ 

mÈh;,dj WKqÈh W,am;a wdYs%; m%foaYfha uqyqÿ uágñk a 150 m .eUqßka 7 km  ;sria 
wdldrfhka úys§ we;s yrialv rEmh 1 ka olajd we;' tu m%foaYfhau uqyqÿ uágñka 30 m " 
0 m by,g iy 30 m "50 m" 75 m "100 m my,g úys§ we;s iu m%;sfrdaO;d is;shñ rEmh 
2ka olajd we;' 

iyfhda.S;djhka 

1' uydpd¾H à' ,sfudf;da" fgdalsfhda úYaj úoHd,h" Pmdkh 

2' wdpd¾H tia'mS' fla u,úwdrÑÖ" fmardfoKsh úYaj úoHd,h  

3' m%idoa uy l=Uqr mrudKql n,Yla;s wêldßh 

4' k,ska o is,ajd- N+ õoHd yd m;,a ld¾HdxYh 
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udkj iñm;a ixj¾Okh  

o¾Ykm;s iy wdpd¾H Wmdê ioyd ,shdmÈxÑ ù we;s isiqka 

1' tka' î iQßhdrÑÖ  - fmardfoKsh úYAj úoHd,fha" úoHd mYapd;a Wmdê wdh;kfha 
o¾YKm;s Wmdêh  ioyd ,shd mÈxÑ úh'  

ksnkaOk  ud;Dldj  

Ys% ,xldfú N+ ;dm iñm;a is;shñ .; lsßu } ue.afkdfg,shqßla iy wfkl=;a 
l%ufõohkaf.a  Ndú;h         

2'  à' î ksu,aisß -fmardfoKsh úYAj úoHd,fha" úoHd mYapd;a Wmdê wdh;kfha 
o¾YKm;s Wmdêh  ioyd ,shd mÈxÑ úh' 

ksnkaOk  ud;Dldj  

Ys% ,xldfú WKqÈh W,am;a ksudkh" N++ fN!;sl úoHd" N+ úoHd yd N+ ridhksl úoHd 
m%fúYhla 

3'  ã' wd¾ pd,aia - fmardfoKsh úYAj úoHd,fha" úoHd mYapd;a Wmdê wdh;kfha 
o¾YKm;s Wmdêh ioyd ,shd mÈxÑ úh' 

ksnkaOk  ud;Dldj  

N+ fN!;sl l%ufõohka Ndú;fhka tmamdj, wemghsÜ ksêfhys Wm mDIaÁh úysÿu iy tys 
udkj mdIdKhka ks.Kh lsßu' 

4' î ch;s,l - fmardfoKsh úYAj úoHd,fha" úoHd mYapd;a Wmdê wdh;kfha o¾YKm;s 
Wmdêh ioyd ,shd mÈxÑ úh' 

ksnkaOk  ud;Dldj 

mßudKslj ia:dhs wefkdavhka u;§ ¥Is; c,fha wvx.= mSfkda,a wefkdav TlaislrKh  

5' mS' t,a O¾ums%h -fmardfoKsh úYAj úoHd,fha" úoHd mYapd;a Wmdê wdh;kfha 
o¾YKm;s Wmdêh ioyd ,shd mÈxÑ úh' 

m¾fhaIK lafIA;%h  

mdIdK úoHdj 

6'  mS' ã uyl=Uqr -mrudKql n,Yla;s wêldßh fmardfoKsh úYAj úoHd,fha" úoHd 
mYapd;a Wmdê wdh;kfha o¾YKm;s Wmdêh ioyd ,shd mÈxÑ úh' 
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Wmdë wfmalIl isiqka 

1'  tia'ta'wd¾'tÑ'tia' wdrÑÖ -fmardfoKSh úYaj úoHd,h 

2'  ta'ù'hQ'mS wur;=x. -fmardfoKSh úYaj úoHd,h 

3'  tñ'tñ'ã udrisxy -rcrg úYaj úoHd,h 

4'  iS'tia' iQßhl=, -rcrg úYaj úoHd,h 

5'  tÑ'mS'ù'tÑ' trkaÈ W!j fj,a,iai úYaj úoHd,h 

 

iafjÑPd 

1'  î'ã'fla'fla ;s,lr;ak 

2'  tñ'ta ¥,a,Ej 

3'  fla'ta'ã'tñ'fÊ'fla õfÊr;ak 
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7'1'4 ksks;s ;dlaIKh iy øjH fN!;sl úoHdj 

 
jHdmD;s kshuq ( wdpd¾h tÉ'ví'tï'ta'is' úchisxy 

 
jHdmD;s f;dr;=re 

 
øjH úoHd yd ;dlaIK lafIa;%fha m%.uH wx.hla f,i ks;s;s ;dlaIKh yd fN!;sl úoHdj 
ye¢kaúh yel' wkd.; m%uqL ;dlaIK lafIa;%hla f,i ye¢kaúh yels ks;s;s ;dlaIKh 
Ndú;d fldg úúOdldr Ndú;hka /ila i|yd fhdod .; yels øjH yd WmlrK /ila 
fï jk úg;a y÷kajd§ we;' 
 
wd¾Ól jYfhka jeo.;a jk LKsc øjH /ila Y%S ,xldfõ mj;sk kuq;a bka nyq;rhla 
f,dalfha by< jYfhka øjH ms<sn| l¾udka;hka flfrk rgj,a fj; ,dNodhs wuqøjH 
jYfhka wmkhkh lsÍu isÿ flf¾' øjH úoHd;aul m¾fhaIKhka f.a ys`.lu fya;=fjka 
wd¾Ól jYfhka ueÈy;a jk øjHhkaf.a we;s jákdlu mjd kshudldrfhka y`ÿkdf.k 
fkdue;' flfia jqjo msgrgg hefjk tn÷ øjHhkaf.a m%dfhda.sl jákdlu ksis mßÈ 
y÷kd.ekSu iy tkhska ;dlaIKsl ÈhqKj yd ;r`.ldß;ajh by< kexùfï wruqK Wfoid 
úoHd{hska Èß .ekaùu uE;l§ ia:dms; lr we;s cd;sl ksks;s úoHd jHjidh u.ska isÿ 
flf¾' 
 
by; lreKq i,ld ne,Sfuka wk;=rej" Y%S ,xldfõ mj;sk Lksc øjH iy ta wdY%s; øjHhka 
wdl,s; jákdlï we;s lsÍfï l%ufõohka ms<sn| wkafõIKh lsÍu;a" ksks;s-;dlaIksl iy 
by< ;dlaIKsl Ndú;hka i|yd tu øjH .=Kdx.hka by< kexùu;a wmf.a jHdmD;sh 
u.ska wruqKq lrf.k we;' Bg wu;rj ,dNodhs ksmehqï l%u yd wdl,s; w.hk 
l%ufõohka weiqßka Y%S ,xldfõ Lksc øjH Ndú;d lr ,dNodhs iy jeä l%shdldß Wiia 
øjHhka jeä ÈhqKq lsÍuo wruqKq lr.efka' 2013 ckjdß ui uq,sl wOHhk wdh;kfha 
ia:dms; lrk ,o wmf.a jHdmD;sh ;=,ska my; i|yka lafIa;%hka ms<sn| wjOdkh fhduq 
lr we;'  
 
ksks;s ;dlaIKsl iy Wiia ;dlaIKsl Ndú;hka Wqfoid Y%s ,xldfõ .%ekhsÜ jeä ÈhqKq 
lsÍu (- 
 
kùk yß; iy kks;s ;dlaIKsl m%.ukhka fya;=fjka f,dj mqrd .%ekhsÜ Ndú;h jirlg 

5 la olajd by< f.dia we;' .%ekhsÜ w;=ßka jvd;a ÿ¾,Nu iy jákdu j¾.h jk ,ïma 
.%ekhsÜys tlu iemhqïlrejd jkafka Y%S ,xldjhs' iajNdúl .%ekhsÜ i|yd úfYaIs; 
fj<|fmd< /ilska wêl ñ,la kshu lr we;s kuq;a fj<|fmd,g heùug m%:u tajd 
msßisÿ lsÍu iy úlrKh isÿ l< hq;=h' fuu lreKq i,ld ne,Sfuka wk;=rej" Y%s 
,xldfõ .%ekhsÜ jeä ÈhqKq lsÍu i|yd ,dNodhs Wiia msßisÿ lsÍfï yd u;=msg úlrK 
l%ufõohka y÷kajd§u isÿ flfrñka mj;S'  
 
.%e*Ska" ldnka ksks;s áhqí iy wdfrdamKh ;=< yels negß jeks ÈhqKq yd Wiia ksks;s 
;dlaIKsl$ld¾ñl ;dlaIKsl Ndú;hka ms<sn|jo jeäÿr wkafõlaIKhka isÿ flf¾'  
 
kej; wdfrdamKh l< yels negß i|yd fhdod .; yels ld¾hlaIu ,dNodhs øjHhka jeä 
ÈhqKq lsÍu (- 
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;ekska ;ekg /f.k hd yels wkaofï úoHq;a$bf,lafg%daksl NdKavhka iy úfYaIfhkau 
úÿ,s jdykhka y\qkajd §u;a" iu`.u iïm%odhsl negß j,ska Tíng .sh iqjy negÍkaf.a 
wjYH;djh mek ke.=Ks' ta i|yd kej; wdfrdamKh lsÍu isÿ l< yels kj negß 
y÷kajd § we;' tfia jqj;a tn\q negß bf,lafg%dav øjHhkaf.a ñ, wêl ùu yd negß øjH 
wdY%s; úúO .eg`M fya;=fjka tajdfha Ndú;h iSud ù we;' tneúka m%d:ñl yd kej; 
wdfrdamKh l< yels negß ^ue.akSishï- whk" fidaähï-whk" iy is,aj¾-whk& i|yd 
,dNodhs iy .=Kd;aul øjHhka ksmoùu fuu jHdmD;sh u.ska wruqKq lrf.k we;' ta 
i|yd ksks;s øjH ixiaf,aIK l%ufõohka Ndú;d flf¾' Y%S ,xldfõ jeä ÈhqKq lrk ,o 
øjH ixrplhka Ndú;fhka Wmdx. ks¾udKh lsÍu i|yd jeä ÿr wOHhkhka isÿ 
flfrñka mj;S'  
 
iyfhda.S;djhka (- 
 

 wdpd¾h tka'vì'î' nd,iqßh" fcHIaG lÓldpd¾h" jHjydßl úoHdmSGh" w.aksÈ. 
úYaj úoHd,h 

 fcHIaG udKav,sl ;dlaIK ks,Odß ( ví'ð' chfialr 
 
 

7'1'4'1  kej; wdfrdamKh l< yels ,s;shï whk negß i|yd 
Li ( Ni¹/3, Mn¹/3, Co ¹/3-x, Mx)O2 )bf,lafg%davhka jeä ÈhqKq lsÍu 

 
 

tka'ì' ùrfldka 1" ä'î' fiakdr;ak1" ì'ð' ks,kapdks 2" tka'ð' wurùr2"3" mS'ì' iurisxy4" 
ví'ð' chfialr3" ta' úchisxy3" tï'ta'fla't,a' Èidkdhl 3 

 

1iajNdúl úoHd wxYh" Y%S ,xld újD; úYaj úoHd,h" kqf.af.dv 2úoHd yd ;dlaIK 
wxYh" W!j fj,a,iai õYaj úoHd,h" nÿ,a,3 ksks;s ;dlaIKh yd øjH fN!;sl úoHd 
jHdmD;sh" uq,sl wOHhk wdh;kh" uykqjr 4øjH úoHd ksks;s ;dlaIK uOHia:dkh" 

Tiaf,da úYaj úohd,h" cmdkh 
ye¢kaùu 
 
kej; wdfrdamKh l< yels ,s;shï whk negß ^LIB& lef;davhla i|yd j¾;udkfha 

jdKsc jYfhka fhdod .efkk Li ( Ni¹/3,  Mn¹/3, Co ¹/3-x, Mx & O2  ye¢kaúh yel' flfia jqjo 
ñ, wêl fldfnd,aá  fuys wvx.= jk neúka bf,lafg%daksl Wmdx. i|yd fhdod .ekqko 
r: jdyk i|yd Ndú;h iSud iys; ù we;'  
 
wruqKq 
 
ñ, wêl fldfnd,aÜ fjkqjg wdfoaYlhla f,i Nd.sl jYfhka fyda iïmq¾Kfhkau fjk;a 
,dNodhs uQ, øjHhla fhdod .ksñka LIB lef;davhla fjkqfjka jehjk úhou wvq lr 
.ekSu fuu jHdmD;sh u.ska wfmalaId flf¾' Li ( Ni¹/3, Mn¹/3, Co ¹/3-x, Mx ) O2 ys M = Fe, Al, 

Cu, Mg, Ba iy X= 0 isg 0 = 33 jk mßÈ ,dNodhs kuq;a by< l%shdldß lef;dav øjHhla ta 
i|yd fhdod .efka' fmÑks iy .a,hsiSka khsfÜ%g oyk l%ufõohka Ndú;fhka fuu øjH 
ixiaf,aIKh isÿ lr we;' wk;=rej l,dmSh iy bf,lafg%daksl ksudkhkao isÿ flreks' 

fufia ksmojd .;a bf,lafg%davhka Li /LiPF6 / Li (Ni¹/3, Mn¹/3, Co ¹/3-x, Mx ) O2 iu.dñ fldaIhka 
iu`. w;ayod n,k ,§' ta i|yd 3'0-4'5 V w;r pl%SlrKh isÿ flreKs' 
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m%;sM, 
 
tlaiaf¾ új¾;k ñ;sl wkafõIKhkaf.ka wkdjrKh jq mßÈ ue.akSishï yer idod.;a 

wfkl=;a ñY%Khkays ^X=0.11 olajd& iqÿiq ia:rhkaf.ka hq;= R3m jHqyd;aul >k 

ødjKhka iEÈ ;snqKs' tfukau uq,sl øjH jk Li ( Ni¹/3,  Mn¹/3, Co ¹/3-x, Mx & O2 g jvd ie<lsh 
hq;= uÜgul by< úoHq;a ikakdhl;djhla ksmojk ,o øjH i;= úh' fuu fldaI 
wOHhkhkaysÈ" Fe fhdod.;a ñY%Kfhys ^X=0.11 & úYsIag Odß;djh 122 m Ahg

-1
 nj 

ksÍlaIKh lrk ,§' tneúka tu ñY%Kh LIB ys ñ, wêl idudkH lef;dav øjHhg jvd 

WÑ; jk nj ;yjqre úh' LIB i|yd fhdod .; yels ,dNodhs lef;dav øjH ks¾udKh 
lsÍug we;s yelshdj ms<sn| fuu wOHhkh úiska wkdjrKh lr ;sfí'  
 
 

7'1'4'2  ksks;s ;dlaIK yd Wiia ;dlaIKsl l¾udka; i|yd Ndú;hg yelsjk 
mßÈ Y%s ,xldfõ .%ekhsÜ jeä ÈhqKq lsÍu 

 
tka'is' uka;%sr;ak 1" is'tka' jejf.or 1" tka'ð' wurùr 1"2" ví'ð' chfialr 2" tka' 

nd,iqßh 3" ta' úchisxy 2" tï'ta'fla't,a' Èidkdhl 2 

1 úoHd ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h" nÿ,a, 
2 ksks;d ;dlaIK yd øjH fN!;sl úoHd jHdmD;sh" uq,sl wOHhk wdh;kh" uykqjr 

3 fN!;sl úoHd wxYh" w.aksÈ. úYaj úohd,h" iuka;=frhs 
 

ye¢kaùu 
 
,s;shï negß" bkaOk fldaI" iq¾h fldaI" w¾O ikakdhl jeks ksks;s ;dlaIK yd Wiia 
;dlaIKsl l¾udka; /ila i|yd ,dNodhs wuq øjHhla f,i iajNdúl .%ekhsÜ fhdod 
.efka' ixY=oaO;djh yd iaMálrEmS;djh w;ska Y%S ,xldfõ .%ekhsÜ m%Odk jqjo tajd 
Ndú;d lsÍug kï jeäÿr iqmsßiqÿ lsÍu yd úlrKh lsÍu l< hq;= fõ'  
 
wruqKq 
 
ksks;s ;dlaIKsl yd Wiia ;dlaIKsl l¾udka; i|yd Ndú; lsÍug yels jk mßoafoka 
foaYsh .%ekhsÜ úfYaIhka msßiqÿ lsÍu iy úlrKh lsÍu ms,sn|j m¾fhaIK lghq;= isÿ 
lsÍug wfmalaId flf¾' laIdr ue,ùu iy wï, laIsrKh jeks ,dNodhs ld¾hlaIu fN!;sl 
$ ridhksl msßisÿ lsÍfï l%ufõohka fï i|yd fhdod .efka' ixY=oaO .%ekhsÜ ld¾ñl 
Ndú;h i|yd iqÿiq jk mßÈ ;dm TlaislrKh" laIdr wdf,amkh" .%ekhsÜ ixhqla;hka 
ks¾udKh jeks l%ufõohka fhdod .ksñka u;=msg úlrKh isÿ flf¾'  
 

m%;sM, 
 
wvq WIaK;ajhka ysÈ Lksc wï, idkaøKhkaf.ka Ndú; lrñka Y%S ,xldfõ mj;sk ,ïma 

.%ekhsÜ id¾:lj msßmyÿ l< yel' ^Wod( mßudj wkqj Hcl 5-20,60
0 

C& ta wkqj 95 - 

98 w;r mj;akd ldnka m%udKh 97'5 - 99'99 olajd by< kexúh yels úh' msßisÿ 
lrk ,o .%ekhsÜ u;=msg úlrKh i|yd ;dmTlaislrKhg jvd ridhksl TlaislrKh 
Wps; jk njo ksrSlaIKh lrk ,oS' msrsisÿ lr.;a .%ekhsÜ ys úoHq;a .=Kdx.hkag ydks 
fkdjk mßoafoka ixhqla;-is,aj¾ .%ekhsÜ iy laIdr wdf,ams; .%ekhsÜ ksmoúh yels njo 
wkdjrKh úh' 
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7'1'4'3' wdfrdamKh l< yels kùk negß i|yd" wdka;ßl f,day Tlaihsâ 
lef;dav øjH Ndú;h ms<sn| wkafõlIKh 

 
ye¢kaùu 
 
ñ, wêl wdfrdamKh l< yels negß fjkqjg ,dNodhs wdfoaYlhla f,i nyq,j mj;sk 
ue.kSishï yd fidaähï fhdod .efkk ue.akSiahï whk yd fidaähï - whk oaù;sl negß 
Ndú;d l< yel' fuu kj wdfrdamKh l< yels negß bf,lafg%dav øjHhka jeä ÈhqKq 
lsÍu u; r|d mj;S' 
 
wruqKq 
 
kej; wdfrdamKh l< yels ue.akSishï whk iy fidaähï whk negß i|yd ,dNodhs 
ld¾hlaIu lef;dav øjH ksmoùu iy ksudkh 
 
m%;sM, 
 
.a,hsiSka khsfÜ%Ü oyk l%ufõohka Ndú;d lrñka by; øjH ksmojk ,o w;r tajdfha 
úoHq;a ikakdhl;djh msßlaid ne,Su isÿ lrk ,§' ldur WIaK;ajfha§ uex.kSia Tlaihsâ 
wdY%s; øjHhkag idfmalaIj ksmojk ,o øjH fndfydauhlu úoHq;a ikakdhl;djh by< 

w.hla .eKqks' ^3'3º10-6
 S/cm& ta w;=ßka Na 0.25 Mn 0.75O ixhq;sh 3'6º10-5

 S/cm jq by<u 

úoHq;a ikakdhl;djhla olajk ,§' tneúka by; Ndú;hka i|yd Mx Mn1-xO, M=Mg 
ixhq;sh fhdod .; yels nj fuu wOHhkfhka ;yjqre úh' 
 
 

7'1'4'4' nyqld¾h iy ,dNodhs .Dyia: c, fmrkhla jeä ÈhqKq lsÍu 
 

ð'ä'fla' fyaIdka 1" ví'ð' chfialr 2" ð' wurùr 1"2" ta úchisxy 2 
 

1 úoHd ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h" nÿ,a, 
ksks; ;dlaIK yd øjH fN!;sl úoHd jHdmD;sh" uq,sl wOHhk wdh;kh" uykqjr 

 
ye¢kaùu 
 
Y%S ,xldfõ fi!LHdrlaIs; msßisÿ mdkSh c,h iemhqu ms<sn| .eg`M /ila biau;= ù we;' 
mdkh i|yd c,h msßisÿ lr.ekSug isÿ l< yels M,odhs ld¾hlaIu l%ufõohla f,i 
.Dyia; c, fmrk Ndú;h ye¢kaúh yel c, msßmyÿj i|yd fhdod .; yels úúOdldr 
Lksc yd tjeks øjH /ilu Y%S ,xldfõ nyq,j mj;S' flfia jqjo c, msßmyÿj jvd;a 
ld¾hlaIu wdldrfhka isÿ lsÍug kï tn÷ øjHhka i;= úfYaI .=Kdx.hka ;j ÿrg;a 
jeä ÈhqKq l< hq;=h' ta i|yd rEm úoHd;aul úlrKhka fyda øjH m%;sldrl l%ufõohka 
fhdod .; yel'  
 
wruqKq 
 

jeä ÈhqKq lrk ,o foaYsh Lksc yd ta wdY%s; øjH fhdod .ksñka Y%S ,xldfõ .Dyia; 
Ndú;h i|yd c, fmrkhla ks¾udKh lsÍu wfmalaId flf¾' ta i|yd lafIa;%hka follg 
wod<j m¾fhaIK yd ixj¾Ok lghq;= isÿ flf¾' m<uqjekak" kùk l%shd l%ufõohka 
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Ndú;fhka c, msßmyÿj i|yd Lksc yd ta wdY%s; øjH jeä ÈhqKq lsÍu jk w;r fojekak 
Y%s ,xldfõ .Dyia; mdksh c, .=Kd;aul;djh by< kexùuhs'  

 
m%;sM, 
 
M,odhs f,i c,h msßisÿ lsÍu i|yd wmf.a ,dNodhs foaYsh Lksc yd ta wdY%s; øjHhka 
fhdod .ekSug we;s yelshdj ms<sn| uq,sl wkafõIKhkaf.ka ;yjqre úh' 
 
^flfhd,skhsÜ" fnkafgdkhsÜ" .dkÜ" lajdÜia" .fvd,a ueá" or w`.=re" il%sh ldnka hkd§ 
øjH& id¾:lj l%shdlrk c, fmrk wdlD;shla ks¾udKh lsÍu yd m%o¾Ykh isÿ lrk ,§' 
úúOdldr c, m%Njhka i|yd fuu c, fmrkh l%shd lrk wdldrh msßlaid ne,Sug iy 
tys úúOdldr Ndú;hka ms<sn| fidhd ne,Sug m¾fhaIk lghq;= isÿ flfrñka mj;S'  
 
fhduqj 
 
udkj iïm;a ixj¾Okh 
 

 wdpd¾h Wmdê 
 

á'tï'tka'ð' wurùr ^HETC YsIH;aj,dNs - W!j fj,a,iai úYaj úoHd,h&" úoHd mYapd;a 
Wmdê wdh;kh" fmardfoksh úYaj úoHdd,h  
 
ksnkaOk ud;Dldj ( kej; wdfrdamKh l< yels ,s;shï whk negß i|yd Y%S ,xldfõ  

mj;sk Lksc øjH yd ixiaf,aIKh l< yels ,dNodhs øjH jeä ÈhqKq 
lsÍu' 

mqyqKq lrk ,o Wmdê wfmalaIl isiqka 
 

01- ta'ì'ã'ì' fiakdr;ak" iajNdúl úoHd wxYh" Y%S ,xld újD; úYaj úoHd,h 

02- tka'ì' ùrfldaka" iajNdúl úoHd wxYh" Y%S ,xld újD; úYaj úoHd,h 

03- ì'mS' ks,kapkS" øjH úoHd iy ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h 

04- wd¾'jhs' úl%ur;ak" øjH úoHd iy ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h 

05- ã'tÉ'wd¾' moauisß" øjH úoHd iy ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h 

06- tka'is' uka;%Sr;ak" øjH úoHd iy ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h 

07- is'tka' jejf.or" Lksc iïm;a yd ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h 

08- jhs'ù' uOqYxl" Lksc iïm;a yd ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h 

09- ð'ä'fla' fyaIdka" øjH úoHd yd ;dlaIK wxYh 

10- ta' Èidkdhl" jHjydßl úoHd wxYh" fmardfoKsh úYaj úoHd,h 
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7'1'5 m%Nd ridhk úoHdj 

jHdmD;s kshuq ( uydpd¾h fÊ' nKavdr 

lD;Su m%Nd ixiaf,aIKh u.ska úl,am n, Yla;sh f,i iQ¾h Yla;sh ,nd .ekSu' 

jHdmD;s f;dr;=re 

kQ;k f,dalfha f;,a yd úÿ,sh Ndú;fhka Yla;sh ,nd .ekSu nyq,j isÿ flf¾' wmf.a 
m%Odk Yla;s iïm;a f,i f*dis, bkaOk yeÈkaúh yel' tfia jQj;a f*dis, bkaok iïm;a 
fõ.fhka CIh ù hdu fya;=fjka f*dis, bkaOkhkaf.a ñ, .Kka fõ.fhka by, hdu;a" 
wkd.; Yla;s w¾nqohla we;s ùug;a ;=vq § we;' tneúka mqkÍCIh l< yels úl,am 
n,Yla;Ska ms<sn`oj blauKska wjOdkh fhduq l< hq;=h' f.da,Sh wjYH;djhkag m%udKj;a 
jk iemhsh yels úl,am n, Yla;shla f,i iQ¾h Yla;sh y`ÿkajd Èh yel' iQ¾h 
Yla;sfhka ,nd.; yels msßisÿ úÿ,sn," yhsv%cka iy wfkl=;a bkaOkhka" f,dalfha Yla;s 
wjYH;djhka yd ieif`ok tlu ;sridr úi`ÿu f,i ie,fla'  

rEmh 1 ys ±lafjk mßÈ m%Ndixiaf,aIKh lD;Suj isÿ lsÍug;a iQ¾h Yla;sh ridhk yd 
úoHq;a Yla;s njg mßj¾;kh l< yelsh' lD;Su m%Ndixiaf,aIKh u.ska iQ¾h Yla;sh 
M,odhs Yla;s iïm;a njg m;alsÍfï m¾fhaIKhka" uq,Sl wOHdmk wdh;kfha m%Ndridhk 
úoHd jHdmD;sh úiska l%shdjg kxjd we;'  

rEmh 01( Yla;s mßj¾;k ixisoaëka  

 

 

 

 

 

 

 

uQ,sl wOHhk wdh;kfha m%Nd ridhk úoHd jHdmD;sh úiska iQ¾h Yla;sh" úoHq;a Yla;sh 
yd bkaOk njg mßj¾:kh lsÍu yd c, ¥Il bj;a lsÍu ms<sn`o yd bkaOk njg 
mßj¾:kh lsÍu yd c, ¥Il bj;a lsÍu ms<sn`o m¾fhaIKhka isÿ flf¾' ta i`oyd m%Odk 
jHdmD;ska 03 la l%shd;aul fõ'  

1& kQ;k m%ldY fjda,aáh;d ;dCIKhka m%Odk jYfhka j¾K ixfõ§ Q  fvdÜ ixfõ§ 
fukau uOH Wmß jHqyd;aul yd nyq wjhúl iQ¾h fldaIhka úia;D; $ wkqyqre 
Ndú;fhka iQ¾h lsrKhka Rcqju úoHq;a Yla;sh njg mßj¾;kh lsÍu  

2& iQ¾h lsrK tla/ia lsÍu" yeisrùu yd Ndú;h i`oyd m%Nd ixiaf,aIKh lD;Suj 
we;s lsÍug iu;a lD;Su ridhksl WmlrK ksmoùu' WodyrKhla f,i c, wKq 
ì`o fy,Su" ldnka vfhdalaihsâ mßj¾;kh u.ska úúOdldrfha mßir ys;ldó 
bkaOk ,nd .; yel'  



40 
 

3& jdhq yd c, msßmyÿj i`oyd ridhksl $ úoaHq;a ridhksl iy m%Nd ridhksl 
l%ufõohka Ndú;h  
fuu m%Odk jHdmD;Skag wu;rj 2011 j¾Ifha isg y`ÿkd fkd.;a jl=.vq frda.h 
ms<sn`o m¾fhaIK lghq;= isÿ flf¾'  

lKavdhï  

idudðlhska ^jfï isg ol=Kg&  

 

ã' w¨;amgneÈ - c,h msßisÿ lsÍfï l%ufõohka ^fcHIaG uKav,sl ;dCIK ks,OdÍ& 

ta' ukaðjka  - Q fvÜ u; mokï jQ j¾K ixfõ§ iQ¾h fldaI ^m¾fhaIK iyldr& 

wd¾' rdcmCI - j¾K ixfõ§ iQ¾h fldaI ^m¾fhaIK iyldr& 

tia' l=,;=x.  - 1-D ksks;s jHqyhka u; mokï jQ j¾K ixfõ§ iQ¾h fldaI                        
^m¾fhaIK    iyldr& 

fÊ' nKavdr - jHdmD;s kshuq 

fÊ' wls,jika - 1-D ksks;s jHqyhka u; mokï jQ j¾K ixfõ§ iQ¾h fldaI                        
^m¾fhaIK    iyldr& 

hQ' .=K;s,l  - c,h msßisÿ lsÍfï l%ufõohka ^m¾fhaIK iyldr& 

t,a' is,ajd  - c, wKq ì`o,Sfï m%;sl%shdjka ^úoHdm;s Wmdê wfmaCIl& 

ta' .kafkdarej - c, wKq ì`o,Sfï m%;sl%shdjka ^o¾Ykm;s Wmdê wfmaCIl& 

tï'tia' jdikd ^PdhdrEmfha fkdue;& c,fha .=Kd;aulNdjh ^wdpd¾h Wmdê wfmaCIl& 

 

7'1'5'1  iQ¾h Yla;sh úoHq;a Yla;s njg mßj¾;kh lsÍu  

fÊ' wls,jika" fla'à' úfÊr;ak" ta' ukaÔjka" tia' l=,;=x." wd¾'rdcmCI" fÊ' nKavdr' 

m%Nd ridhk úoHdjHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu( iïm%odhsl is,slka iQ¾h fldaI fjkqjg Ndú;d l< yels úYajdiodhS fukau 
,dNodhS wdfoaYlhka f,i j¾K ixfõ§ iQ¾h fldaIhka y`ÿkajd Èh yelsh' øj úoHq;a 

úÉfþohla iu`. N719 j¾Klhka iy ghsfÜkshï Tlaihsâ uOH iújr ksks;s wxY+ u; 
mokï jQ j¾K ixfõ§ fldaIhka 11] l ld¾hCIu;djhlska l%shdlrk nj wkdjrKh ù 
we;' kSks;s iaMálrEm WmlrKhkaf.a we;s m%Odku wjdishla jkafka TlaislrKh jQ 
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j¾Kl wKq fukau I3 
- iu`. ksoyia bf,lafg%dak kej; ixfhda. ùuhs' ksks;s ia:álrEms 

wxY+ cd,h wyUq f,i ÈYdk; ù ;sîu;a" ghsfÜkshï Tlaihsâ ksks;s wxY= w;r mj;sk 
ÿ¾j, iïnkaO;djhla fya;=fjka fuf,i ghsfÜkshï Tlaihsâ ia;rfha wxY= iSudjka w;r 

kej; ixfhda.ùu isÿ fõ' fuu .eg`Mj i`oyd úi`ÿula f,i tal mßudKsl (1-D) ksks;s 
jHqyd;aul Tlaihsâ w¾O ikakdhlhka y`ÿkajd § we;' tneúka kSks;s kd, iy ksks;s l+re 
jeks tal mßudKsl ksks;s øjHhka ms<sn`o uE; ld,Skj m¾fhaIK lafCIa;%fha by, 
wjOdkhla fhduq ù we;' ghsfÜkshï fyda *¨fjdrhsâ mokï lr.;a úoHq;a úÉfþoHhkays 
mj;sk ghsfÜkshï mg,hka wefkdav TlaislrKh isÿ lsÍfuka ksks;s kd, fm, ieleiau 
isÿ flf¾' jdKsc uÜgfï ksIamdokhka i`oyd wefkdav TlaislrKh iqÿiq fkdjk neúka 
wd¾fødaIaKl fyda fid,a - fc,a jeks ,dNodhsl l%ufõohla Ndú;d l< hq;=h' wfkdaäl fyda 
f;;a ldrl-wdOdrl jeks l%ufõohka iu`. ii`od n,k l," ir, f;;a ridhksl 
l%ufõohla jk wd¾fødaIaKl l%uh úYd, mßudKfha m%;sl%shdjkag iy ghsfÜkshï 
vfhdlaihsâ ksks;s kd," ksks;s l+re ksmoùfï wuqøjH iE§ug jvd;a WÑ; fõ' tneúka 
iskala Tlaihsâ" áka Tlaihsâ iy ghsfÜkshï Tlaihsâ ksks;s kd, $ ksks;s l+re jeks úúO 
ksks;s jHqyhla ksmoùu i`oyd wd¾fødaIaKl l%ufõohka Ndú;h ms<sn`o wkafõIKhka 
wmf.a m¾fhaIK jHdmD;sh u.ska isÿ flf¾'  

wruqKq'  

iQ¾h Yla;sh úoHq;a Yla;sh njg mßj¾:kh lsÍu i`oyd j¾K ixfõ§ iQ¾h fldaI" ksLr 
wiu ikaê iQ¾h fldaI yd uqyqï iQ¾h fldaI ks¾udKh  

m%;sM,  

iskala Tiaihsâ yd ghsfÜkshï vfhdlaihsâ ksks;s kd, Ndú;d lrñka ld¾hCIu iQ¾h 
fldaI ks¾udKh lrk ,§' w¾fødaIaKl l%ufõohka Ndú;fhka ksmojk ,o ghsfÜkshï 
Tlaihsâ bf,lafg%davh iys; iQ¾h fldaIfhka 7'6] l by,g ld¾hCIu;dhla olakg 
,enqKs' w¾fødaIaKl l%ufõohkaf.a ksuejQ ghsfÜkshï vfhdlaihsâ Ticl4  m%;sldrhkag 
,la lsÍfuka wdfrdamK mßjykh iy wdfrdamK kej; ixfhda.ùu isÿ jk nj y`ÿkd 
.kakd ,§' ghsfÜkshï m%ldY wefkdvh u;g úisfrk wdf,dal ia;rhla y`ÿkajd §fuka 9] 
la jQ ld¾hCIu;dhla ,nd .; yels úh' iskala Tlaihsâ yd áka Tlaihsâ ksks;s kd, ksks;s 
l+re Ndú;fhka ksmojk ,o iQ¾h fldaIhka f.ao by, M,odhs;djhla ksÍCIKh kuq;a 
ghsfÜkshï Tlaihsâ ksks;s kd, wdY%s; fldaIhka ;rï by, w.hla fkd.ekqKs'  

fuu ksks;s kd, mg, iy ksks;s wxY+ka u; leâñhï i,a*hsâ Q – fvdÜ wjidokh lrk 

,o w;r 25-30 mA/cm
2 la jQ Odrd ik;ajhla ,nd .; yels úh' flfia jQjo fuu Q fvdÜ 

iQ¾h fldaIhkays újD; mßm: fjda,aàh;djh by, kexùug yd ta ms<sn`o jeäÿrg;a 
wjfndaOh ,nd .ekSu i`oyd m¾fhaIK lghq;= isÿ flfrñka mj;s'  

rEmh 

 

 

 

 

 

 

iskala 
Tlaihsâ  
ksks;s l+re 

iskal Tlaihsâ 
ksks;skd,  

 



42 
 

7'1'5'2  iQ¾h Yla;sh ridhksl Yla;sh njg mßj¾:kh 

taa' .kafkdarej 1" ã w¨;amgne`È2 fÊ' nKavdr 2 W!j fj,a,iai úYaj úoHd,h" nÿ,a," 
m%ldY ridhk úoHd jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr' 

yeÈkaùu  

iQ¾h Yla;sh ridhksl Yla;sh njg mßj¾;kh lsÍu i`oyd ld¾hCIu l%ufõohla f,i  
m%ldY W;afm%arl wdldrfhka c, wKq yhsv%cka njg m;a lsÍu yeÈkaúh yel' nr wkqj 
.;a l, .efid,ska j,g jvd 3'4 .=Khla Yla;sh wvx.= jk neúka yhsv%cka" f*dis, 
bkaOk fjkqjg jvd;a iqÿiq wdfoaYlhla f,i Ndú;d l< yel' fndfyda m%ldY 
W;afm%arlhka iQ¾h j¾Kdj,sfha oDYH fyda mdrdcïnq, l,dmhkays§ il%sh;djh olajhs' 
flfia jQjo iQ¾h j¾Kdj,sfha 50] la muK wfOdarla; úlsrK wka;¾.; ù we;;a 
wfOdarla; l,dmfha il%sh jk m%ldY W;afm%arl jeä ÈhqKq lsÍu ms<sn`o fuf;la wjOdkh 
fhduq lr fkdue;' tneúka c, wKq m%NdúÉfþokh u.ska yhsv%cka ksmoùu i`oyd 
wfOdarla; l,dmfha il%Sh jk m%ldY W;afm%arlhka ixiaf,aIKh lsÍu ms<sn`o fuu 
jHdmD;sh u.ska fidhd nef,a'  

wruqKq  

,dNodhS wfOdarla; úlsrK Ndú;fhka iQ¾h Yla;sh ridhksl Yla;sh njg mßj¾;kh 
lsÍu' 

m%;sM,  

úúO wjia:djkaySÈ ,nd.;a yhsv%cka m%udKhka j.=j 01 ka olajd we;' wvq Yla;s 
wfOdarla; úlsrK Ndú;d lrñka Wmydßl ldrlhl f.a wjYH;djhla mjd fkdue;sj c, 
wKq yhsv%cka njg ì`o fy,Su i`oyd ridhksl wjidokhka Ndú;fhka ksujQ Ag2O/Tio2  

ixhqla;hkag yels nj m%:u j;djg wkdjrKh lr.kakd ,§' m%ldY kqÿre lafIa;% 
fmdafgdak wdOdr lr .ekqKq nyq fmdafgdak m%Nd W;afm%arl l%shdj,Ska Ndú;d lrñka m%Nd 
W;afm%arlhka úiska wfOdarla; úlsrK Wrd .ekSu iy c, wKq ì`o,ñka yhsv%cka ksmoùug 
iu;a il%Sh bf,lafg%dak Ôø hq.auhka ksmoùu isÿ lrhs' iq¾h j¾Kdj,sfha wfOdarla; 
úlsrKhka Wlyd.ksñka yhsv%cka jeks bkaOkhka ksmoùu i`oyd kjH wdldrfha m%Nd 
W;afm%arlhla ksmoùug we;s yelshdj ms<sn`o wmf.a wOHkhka u.ska ;yjqre ù we;' fuu 
wfOdarla; fmdafgdak Wlyd .ekSfï l%ufõohka c,h m%NdúÉfþokh i`oyd muKla fkdj 
iQ¾hfldaI j, mj;akd wmøjHhka m%ldY ydhkh i`oydo fhdod .; yelsfõ' tneúka 
iQ¾hYla;sh M,odhs f,i ,nd .ekSu i`oyd fuu l%ufõoh jvd;a WÑ; úYajdiodhs tlla 
nj meyeÈ,sh'  

j.=j1( m%Nd úÉfþokfhka ,nd.;a yhsv%cka m%udKhka ^wfOdarla; lsrK ;Sj%;djh 3'2 

mwcm-2  jk úg§ 10] fu;fkda,a yd jHhkSlrK c,h Ndú;d lrk ,§'&  

 

W;afm%arlh  yhsv%cka m%udKh ^Mlh-1g -1& 
 10] fu;fkda,a                                jHhkSlrK c,h  
 Jdhq;;ajhka 

hgf;a§ 
Jdhq ;;ajhka 

hgf;a§ 
Jdhq;;ajhka 

hgf;a§ 
jdhq ;;ajhka 

hgf;a§ 
Ag2O / Tio2 

Tio2 

Ag2O 

25.64 ± 0.56 

2.41 ± 0.82 

0.56 ± 0.18 

5.83  ± 0.39 

0.19  ± 0.02 

0.17  ± 0.07 

2.41 ± 0.06 

0.55 ± 0.04 

0.11 ± 0.009 

0.176 ± 0.002 

0.04 ± 0.003 

0.017 ± 0.006 
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7'1'5'3 c, iy jdhq m%Ndridhksl mú;%Kh 

hQ' .=K;s,l"  fca' nKavdr 

m%ldY ridhk úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu  

jdyk msßmyÿ lrk fiajd ia:dk j,ska ksl=;a flfrk wm c,h nrm;, mßißl ÿIlhla 
njg m;a ù we;' tlS wm c,h u.ska u;=msg c, m%Njhka muKla fkdj N+ .; c, 
kshe§ka ms<sn`o isÿlrk ,o m¾fhaIKhkaf.ka N+.; c, ¥IKh isÿ ùug we;s yelshdj 
ms<sn`o wkdjrKh ù we;' ukaoh;a tu wmc,h ,Sgrhg ñ,s .%Eï ish.Kklska fnkaiska" 
f;,a" .%Sia yd wfkl=;a jdIamYS,S ldnksl ixfhda.hka wvx.= jk neúks' bj; ,k 
ødjlhkaf.a laf,daßkslD; yhsfv%dldnk by, m%;sY;hlska wvx.= jk w;r ta w;=ßka 
we;eï tajd ms,sld ldrlhka fõ'  

mßirhg ksl=;a flfrk wm c,h kshu lr we;s Wmßu ¥Il idkaøKhkag wkql+,j 
mej;sug kï ksismßÈ msßmyÿ lsÍfï l%shdj,Skag ,la úh hq;=h' ta i`oyd WÑ; wm c, 
msßmyÿ tallhka ks¾udKh lsÍu mdßißl bxðfkare CIa;%fha jeo.;a wx.hla fõ' tn`ÿ 
msßmyÿ tallhla i;=j wm c,h ¥Ilhka kshu lr we;s Wmßu idkaøKhkag jvd wvq 
uÜgul mj;ajd .ekSfï yelshdj mej;sh  hq;=h' yels;dla ÿrg Wmßu Odß;djhla yd 
mßudjla iys; wm c,h m%udKhla msßmyÿ lsÍugo iu;a úh hq;=h'  

wruqKq       

f;,a iys; wm c,h msßmyÿ lsÍu i`oyd ffcj úoHd;aul y Wiia TlaislrK ;dCIKsl 
uqyqï m%;sl%shdldrl moaO;shla ks¾udKh lsÍu'  

m%;sM, 

ksks;s ixhqla;hka Ndú;fhka wêc,NS;sl ia:rhka ks¾udKh lrk ,§' nyq wjhúl 
mod¾:h f,i fmd,siagßka o wmlsrKh lrk ,o ksks;s l,dmh f,i úlsrKh lrk ,o  
Tio2 ksks; wxY+kao fhdod .eKqKs' fïo wï, iu`. m%;sl%shd lrùfuka c,ldó Tio2, 
c,NS;sl ;;ajhg m;alrk ,§' ksks;s ixhqla;hka fldáka frÈ j, rojd .ekSu i`oyd 
biSfï l%ufõohla Ndú;d flreKs'  

 fmd,siaghßka nyq wjhúl wdf,amkhfha wêc,NS;sl .=Kdx.hka by, kexùu 
i`oyd WIaK;ajh $ ødjK $ idkaøKhka hk mrdñ;Ska m%Yia;SlrKh lsÍu isÿ 
lrk ,§' 
  

 idod.;a c,NS;sl ia:rhkaf.a ia:dhS;djh ms<sn`o .eg`M u;=ù we;' tu ia:rhka 
È.ska È.ug Ndú;d lsÍfï§ nyq wjhúl ;ka;= úkdY ùug n,mdhs'  
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^A&     ^B&    ^C& 

rEmh ^A& wêc,NS;sl ia:drh ^B&" ^C& ia:rh u; /È mj;sk c, wxY =  

 
7'1'5'4  y`ÿkd fkd.;a jl=.vq frda.h 

 
tï'tia' jdikd1" ã w¨;a mgneÈ1" wd¾'ùriQßh2" fÊ'nKavdr1  

1m%ldY ridhk úoHd jHdmD;sh" uQ,sl wOHdmk wdh;kh" uykqjr  
2 fmardfoKsh úYaj úoHd,h" fmardfoKsh"  

y`ÿkd fkd.;a jl=.vq frda.h fï jk úg f,dj mqrd oreKq f,i jHdma; ù we;s w;r 
nrm;, fi!LH .eg`Mjla njg m;aù we;' jhia.; ùu" Èhjeähd frda.h" wêl wd;;sh 
iy jl=.vq j,g wys;lr jk T!IO j¾. Ndú;h fuu frda.h i`oyd m%d:ñl fya;= 
idOlhka fõ' f,dalfha we;eï l,dmhkays úfYaIfhkau wm%sldj" W;=re weußldj" iy 
wdishdfõ fuu frda.h iq,N jk w;r fõ.fhka jHdma; ùuo isÿfjñka mj;S' y`ÿkd.;a 
lsisÿ idOlhla yd ne`§ fkdmj;sk neúka zzy`ÿkd fkd.;aZ jl=.vq frda.h f,i yeÈkafõ' 
ksis mßÈ m%;sl¾uhla isÿ fkdflreKfyd;a jDlalSh wl¾ukaH;djh fukau urKh mjd isÿ 
úh yel' uE; ld,Sk wOHdmkhg wkqj y`ÿkd fkd.;a jl=.vq frda.h fya;=fjka isÿjk 
urK ixLHdj by, f.dia we;' frda.h ms<sn`o ksrjoH o;a; ys`. jQj;a jD;a;Shuh yd 
mdßißl idOlhka ta i`oyd fya;= jk nj y`ÿkdf.k we;' weßiafgdf,dlsla wï,h iy 

TlA/fgdlAi‘kA A jeks iajdNdúl øjHka fya;=fjka frda.h jHdma; ùu isÿjk w;r wxY+ 
ud;% uQ, øjHhkag È.=ld,Skj ksrdjrKh ùu jl=.vq wl¾ukH;djhg fya;= fõ' .; jQ 
oYl ;=kl muK ld,h ;=,§ Y%S ,xldj jeks ol=Kq wdishd;sl rgj,a ;=< fuu frda.h 
by, fõ.hlska jHdma; ùu isÿ ù we;' fuu frda.h fiñka iam¾fYdakauqL f,i j¾Okh 
jk w;r fndfyda úg ,dnd,d jhfia§ je,§u isÿ fõ' bl=;a jir úiail muK ld,h ;=, 
fuu frda.h b;d by, fõ.hlska jHdma; ùu isÿ ù we;' j¾:udkh jk úg y`ÿkd 
fkd.;a jl=.`vq frda.h Y%S ,xlfõ nrm;, fi!LH .eg`Mjla njg m;a ù we;'  

 

wruqKq  

 jl=.vq wl¾uKH;djhkag wod, jk mßÈ wkqrdOmqr Èia;%slalfha mdkSh c,h 
*ä fjdrhsâ iy A1

+3
, CD

+2
, Pb

+2
, Ca

+2
,Mg

+2 jeks f,day wdhkhkaf.a idkaøKhka 
ks¾Kh lsÍu'  

 jl=.vq wl¾uKH;djh flfrys ALFX  ixfhda.hkays n,mEu y`ÿkd .ekSu  

 WHO m%ñ;Skag wkql+, jk mßÈ mdkSh c,fha *ä fjdrhsâ idkaøKhka mj;ajdf.k 
hdu i`oyd wjYH M,odhS iy ,dNodhS l%ufõohka jeä ÈhqKq lsÍu'  

 m%;sM,  
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W,am;a c,fhys F,cd,As idkaøKfhka iy lÀk;ajh wvq w.hla .ekqKs' msßmyÿ 
lrk ,o c,fha yereKq fldg W,am;a c,fha we¨ñKshï idkaøKh wfkl=;a 
m%foaYhka iu`. ikaikaokShj mej;=Ks' ie,lsh hq;= ld,iSudjla ;=, ^oi jirlg 
jvd jeä ld,hla& W,am;a c,h Ndú;d lrk ck;dj w;r y`ÿkd fk.;a jl=.vq 
frda.h olakg fkd,enqKs' W,am;a c,fha by, .=Kd;aul Ndjhla" y`ÿkdfkd.;a 
jl=.vq frda.hg n,mdk idOl olakg fkdue;s ùu;a fï i`oyd fya;= ù we;' 
mÍCIK isÿ l< m%foaYhkays Cd yd o, idkaøKhka WHO m%ñ;s w.hkag jvd wvq 

uÜgul mej;=Ks' (cd3 pg/L iy A 10 ppb) ' tneúka frda.h i`oy tlS f,dayhkys 
;ks n,mEula isÿ ;sìh fkdyelsh'  
 
mdkSh c,fha *ä fjdrhsâ idkaøKhka iy jl=.vq frda.h w;r iïnkaO;djhla 
olakg ,enqKs' flfia jQjo fuu frda.h" t;rï olakg fkd,efnk m%foaYj,ska 
*ä fjdrhsâ idkaøKhka by, uÜgulg mj;sk neúka frda.h `ioyd *ä fjdrhsâ 
fya;=jk nj is;sh fkdyelsh' tneúka *ä fjdrhsâ idkaøKhkag ;ksj n,mEula 
we;s l, fkdyels nj;a fjk;a fya;= idolhkaf.a l%shdrïNlhka iu`. tlajQ l< 
lsishï whqrlska n,mEula we;s l< yels nj Wml,amkh lrk ,§' tlS fya;= 
idolhka f,i c,Sh lÀk;ajh Cd fyda lÀk;ajh iu`.u Cd hk foflysu 
n,mEula y`ÿkajd Èh yel' jl=.vq frda.h we;s ùu i`oyd by; hdka;%Khka folu 
fya;= jk nj ks.ukh lrk ,§' i;=ka Ndú;d lrñka isÿ lrk mßlaIKhka ;=<ska 
ta nj ;jÿrg;a ;yjqre lr .ekSu wjYH fõ' y`ÿkd fkd.;a jl=.vq frda.fhka 
je<lS isáu i`oyd W,am;a c,h fyda m%;sl¾ukh lrk ,o c,h Ndú;d lsÍu iqÿiq 
fõ'  
 
m¾fhaIK m%ldYkhka 
 
1999 -2013 olajd uq̀M Scl m%ldYkhka ( 42 
2013 jir ;=< Scl m%ldYkhka ( 02 
 
udkj iïm;a ixj¾Okh 
 
o¾Ykm;s $ wdpd¾h Wmdê i`oyd fmardfoKsh úYaj úoHd,fha ,shdmÈxÑ ù we;s 
isiqka 
 
1- fÊ' wls,jika 

wdpd¾h Wmdêh i`oyd ,shdmosxÑ ùu §¾> lrk ,§ 
ud;Dldj ( ghsudkshd ksks;s ;d, u; mokï jq lafjdkagï fvdÜ ixfõ§  

      iq¾h fldaIhka 

2- ví' jdikd 
wdpd¾h Wmdêh i`oyd ,shdmosxÑ ùu §¾> lrk ,§ 
ud;Dldj ( rcrg m%foaYfha mdkSh c, .=Kd;aul Ndjh iy 

y`ÿkdfkd.;a jl=.vq frda.h 
3- fla' úfÊr;ak 

o¾Ykm;s Wmdêh i`oyd ,shdmÈxÑ úh 
ud;Dldj ( j¾K ixfõ§ iq¾h fldaIhka ;=< M,odhs Yla;s Ndú;h by< 

kexùu i`oyd  tal mßudKsl áka Tlaihsâ iy iskala Tlaihsâ 
ksks;s ixhqla;hka 
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4- ta' uxÔjka 
o¾Ykm;s Wmdêh i`oyd ,shdmÈxÑ úh 
ud;Dldj ( mD:q, j¾Kdj,shla ,nd.ekSu io`yd iq¾h Yla;sh tla/ia 

lr .ekSug lKav, iq¾h fldaIhka ks¾udKh lsÍu 
 

5- fla'hq'î' .=K;s,l 
o¾Ykm;s Wmdêh i`oyd ,shdmÈxÑ úh 
ud;Dldj (  jdyk msßisÿ lrk fiajd uOHia:dk j,ska uqod yßk f;,a 

iys; wm c,h msßmyÿ lsÍu i`oyd ffcj úoHd;aul iy 
Wiia TlaislrK ;dlaIK uqyqï m%;sl%shdldrlhla ks¾udKh 
lsÍu' 

 
6- fla'tï'tia'ã'ì' l=,;=x. 

o¾Ykm;s Wmdêh i`oyd ,shdmÈxÑ ùh'  
 

7- wix.s .kafkdarej 
;Kav, iqtah fldaI Ndú;fhka c, wKq m%NdùÉfþokh 
 
úoHd mYapd;a Wmdê wdh;kfha isiqka fofofkl= m¾fhaIK jHdmD;s j, 
kshef,ñka isá;s 

fla' úfÊr;ak" o¾Ykm;s Wmdê m¾fhaIK lghq;= wjika lsÍfuka wk;=rej wdpd¾h 
Wmdêh i`oyd iaùvkh n,d msg;a úh'  

 

 

  

  

  
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7'1'6 ;dm úoaHq;h 
 

jHdmD;s kshuq ( tka'ä' iqNisxy ^fcHIaG m¾fhaIK wdpd¾h& 
 

jHdmD;s f;dr;=re 
 
wmf;a hk ;dm iy iq¾h Yla;sfhka úoaHq;h ,nd.ekSu i|yd ;dm fjd,aàh 
WmlrKhkays Ndú;h ms<sn| wkafõIKhla fuu jHdmD;sh u.ska isÿ flf¾' ;dm úoHq;a 
WmlrKhla hkq ;dm Yla;sh fl<skau úoHq;a Yla;sh njg mßj¾;kh l< yels Yla;s 
mßj¾;k moaO;shls' fujeks WmlrK ;dm úoHq;a cklhla fyj;a ;dm úoHq;a 
fckf¾grhka ^TEG& f,i ye¢kafõ' 
 
tkaðula ;=< WIaK;aj w.hka folla w;r mej;sh yels Wmßu laIu;djh ld¾fkdaÜ 
laIu;djh f,i y÷kajhs' ;dmh úoaHq;h njg yerùfï§ ;dm úoaHq;a Ñma ld¾fkdaÜ 
w.fhka 20 lg jvd iq̀M m%udKhlg muKla <`. fõ' tfukau fuu wjia:dfõ§ m%ldY 
fjda,aáh WmlrKhkaf.a o< Yla;s mßj¾;k laIu;djh l=vd w.hla .kS'  
 
kq;kfha uyd mßudKfhka ;dm Yla;sh úoaHq;a Yla;sh njg mßj¾;kh lsÍu i|yd jdIam 
tkaðka fhdod .ekSu isÿ lrhs' tajd by< WIaK;aj mrdihkays muKla ^fndfyda úg 120

0 
C 

g jeäfhka& l%shdlrk w;r l=vd mßudKfha Ndú;h i|yd iqÿiq fkdfõ' g¾nhsuhka yd 
msiagkhka jeks p,kh jk wx.hkays l%shdldß;ajh fya;=fjka Yíoh we;sùu yd Yla;s 
ydksh isÿjk w;r M,odhs;djh wvqùug fya;= fõ' ta iu`. ii|d n,k l< TEG ys 
p,kh jk fldgia wvx.= fkdjk w;r uyd mßudKfha fukau l=vd mßudKfha Ndú;hka 
i|yd ^ksks;s mßudKfhka mjd& fhdod .; yel' ld¾hlaIu;djh by< kexùu i|yd 
úkHdih iy tys ks¾udK lghq;= m%;sixialrKh lsÍu ms<sn| fuu jHdmD;sh u.ska 
wjOdkh fhduq lr we;'  

 
my; i|yka wruqKq fmr±ß fldg f.k fuu jHdmD;sh wdrïN lr, ,§ 
 

 Y%S ,xldj ;=< jvd;a ld,dkqrEm jk lafIa;%hla ms<sn| m¾fhaIK lghq;= y÷kajd 
§u yd wdrïN lsÍu 

 ;dm úoHq;a Yla;sh yd Y%S ,xldj ;=< tlS Ndú;hka ms<sn| ±kqu jeä ÈhqKq lsÍu 
 TE Yla;s m%odkhka i|yd úúO mrdñ;Skaf.a iy uq,øjH cHdñ;Skaf.a n,mEu 

ms<sn| wjfndaO lr.ekSu 
 jvd;a m%dfhda.sl" ,dNodhs" TE wdldrhka jeä ÈhqKq lsÍu 
 idïm%odhsl fkdjk tl,ia lsÍfï l%ufõohka Ndú;d lrñka jvd;a ld¾hlaIu TE 

jeä Èhqkq lsÍu 
 idudkHfhka nyq,j olakg ,efnk Yla;s m%Njhka Ndú;fhka ^Wod( iq¾h Yla;sh" 

lEu msisk úg fyda l¾udka; Yd,d j,ska wmf;a hk Yla;sh" oyhshd$me<eá 
wmøjH oykh lsÍfuka wmf;a hk Yla;sh& l%shd lrúh yels TE ksmoùug we;s 
yelshdj ms<sn| úu¾Ykh lsÍu 

 foaYsh$.Dyia: l¾udka;hla f,i TEG ksmoùug we;s yelshdj ms<sn| úu¾Ykh 
lsÍu  

 
m%ldY úNj ^PV& wdldrhkag idfmalaIj ;dm úNj ^TV& wdldrhkaf.a olakg ,efnk 
m%Odk;u jdishla jkafka ;dm úNjhkag iq¾h Yla;sh muKla fkdj" ,nd.; yels ´kEu 
;dm m%Njhla Ndú;fhka Yla;sh ksmoùug yelsùuhs' tu ;dm m%Njh iq¾h Yla;sh fyda 
.Dyia;$l¾udka; lafIa;%hkaf.ka wmf;a hk Yla;sh úh yel'  
 
fuu jHdmD;s m%;sM, ;=<ska Y%S ,xldj ;=< ,dNodhs úl,am Yla;s m%Njhka Ndú;h Èß 
.ekaùu yd takhska wd¾Ól ixj¾Okhg odhl;aj ,nd §ug wfmalaId flf¾' 

 
 



48 
 

7'1'6'1' l=vd mßudKfha Ndú;hka i|yd ,dNodhs ;dm úoHq;a cklhka jeä 
ÈhqKq lsÍñ 

 
tka'ä' iqNisxy 1" tka'ì' iqßhdrÉÑ 1" á'ì' ksu,aisß 1" ã' udrisxy 2 

 
1 uq,sl wOHhk wdh;kh" uykqjr 2 rcrg úYaj úohd,h" ñyska;f,a 

 
ye¢kaùu 
 
;dm úoHq;a cklhkay s ^TEG& m%Odk jYfhka tlsfkldg fjkia øjH follska ksmojk ,o 
;dm iy isis,k ikaëka wka;¾.; fõ' isfnla ix.=Klhkaf.a fjki wkqj úNj fjkila 
ckkh flf¾' fj,| fmdf<ys olalg we;s w¾O ikakdhl mokï lr.;a ;dm úoHq;a 
cklhka ñ, wêl jk neúka myiqfjka fidhd .; yels øjHhka Ndú;d fldg l=vd 
mßudKfha ,dNodhs cklhla ksmoùu ms<sn| m¾fhaIK lghq;= isÿ flf¾' 
 
wruqKq 
 

1- TEG m%;sodkh flfrys tys ieleiau iy úúO fN!;sl idOlhka úiska we;s lrk 
n,mEu ms<sn| wOHhk lsÍu 

2- myiqfjka fidhd .;yels" ,dNodhs fyda m%;spl%slrK øjHhka Ndú;fhka ks¾udKh 
lrk ,o ;dm úoHq;a cklhkaf.ka ,nd .efkk m%;sodkh tajdfha ffioaOdka;sl 
m%;sodk w.hka iu`. ii|d ne,Su 

 
m%;sM, 
 
myiqfjka ,nd.; yels øjH úúOdldrfhka ixfhdackh lrñka Yla;s m%;sodkhka ,nd 
.ekSug m¾fhaIK lghq;= isÿ lrk ,§' ,nd.;a m%;sM, my; ±lafjk m%ia;drfhka olajd 
we;' 
 

 

rEmh1( úúO øjH ixfhda.hka i`oyd WIaK;ajh fjkia ùu;a iu`. m%;sodk fjda,aàh;djh 
fjkia jk wdldrh olajk m%ia:dr rEmh1 ka olajd we;s mßÈ hlv yd ms;a;, hk 

øjH ixfhdaYkfhka by,u m%;sodkh ,nd .ekSug yelsúh  
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7.2  ridhK iy cSj úoHd 

7.2.1 ffi, Ôj úoHdj 

jHdmD;s kshuq - wdpd¾H ã'tka' ud.kwdrÑÖ ( fcHIaV m¾fhaIK wdpd¾H ) 

jHdmD;sh yeÈkaùu  

Ydl ffi, Ôj úoHd Ôj úoHd jHdmD;sh" ihfkdanelaàßhd wdYs%; m¾fhaIKhkao  iu. 
2004 jif¾ foieñn¾ ui È wrUk ,È' j¾I 2009 oS fuu jHdmD;sh" ffi, Ôj úoHd 

jHdmD;sh f,i kñ flreKs' ihfkdnelaàßhd yd áhqnlshqf,daisia (Ëhfrda. ldrl 

nelaàßhd) wd§ jYfhka m%Odk flafIa;% follg wod,j Wm jHdmD;Ska f,i wo jk úg 
fuu m¾fhaIK lghq;= isÿjk w;r m%fhdackhg .; yels iïm;a fhdod .ksñka udkj iqN 
idOkh iy cd;sl ixj¾Okhg odhl;aajh iemhSfuys,d wruqKq lr f.k we;' 

fjka lr j.d lr.;a laIqø Ôùka yd Tjqkaf.ka ñksidg we;s úh yels n,mEu 
yÿkd.ekSu' 

       uq,È kS, yß; we,a.djka f,i yeÈkajQ ihfkdnelaàßhd hkq mqM,a mrdihl mdßißl 
ksfla;k j, jdih lrk úI iys; oaú;shsl mßjD;a;Sh ksIamdokh flfrys m%isoaêhla 
Wiq,k by, úúO;ajhla ysñ laIqø ðùka ldKavhls' fudjqkaf.a mßKduh iy jHdma;sh 
ms<sno oekqu ;ju;a iSudiys; uágul mj;sk w;r jeä ¥r m¾fhaIK u.ska ta ms,sno 
fidhd.eksu w;HjYHh' ihfkdnelaàßhdjkaf.a yd wd¾lshdjkaf.a ffcj;dlaIKsl úNjh 
uE; ld,Skj fndfyda fihska wjOdkhg ,la jQ wdl¾IKSh lreKla úh' Ys% ,xldfú 
fjfik ihfkdnelaàßhdjkaf.a yd wlShdjkaf.a w;s úYd, úúO;ajh yd úNj;djh  
ms,sno f;dr;=re fidhd .eksu fuu jHdmD;sfha§ isÿ flßKs' ñksia fi!LHg nrm;, 

;¾ckhla f,i ie,flk ihfkdnelaàßhdjka ksmojk OqQ,l ( úI) nyq,ju oelsh yels 
jkqfha mdkSh c, uQ,dY% j, nj fidhdf.k we;' mdßißl ksheÈ j,ka iy j.d lrk ,o 
tal frdams;hkaf.ka uhsfl%disiaàka ksmojk ihfkdnelaàßhdjka yÿkd.ekSu Wfoid 
m¾fhaIK ls%hd;aul lsßu fñ fya;=fjka jeo.;a úh' ihfkdnelaàßhdjka f.a OQ,l 
ckl;djh ks¾Kh lsßu u.ska OQ,l m%udKh j¾Okh úu ms,sno mq¾j ks.ukhlg 
t,ìug yelshdj ,efnk w;r fi!Lh .eg`M wju lr .eksugo yelshdj ,efí' c, 
m%Njhkays Oq,l uÜgu flfrys ksrka;r wjOdkh fhduq lsßu we;súh yels fi!LH 
wjodku wjulsßfuys,d w;HjYH fõ' fuu jHdmD;sfha m,uq fldgi 2013 fkdjeñn¾ 
udifhaÈ iñmQ¾K lrk ,o w;r jHdmD;sh mokñ lrf.k wdpd¾H Wmdê ksnkaOkhla 
fld<U úYAj úoHd,h fj; foieñn¾ ui§ Ndrfok ,§' 

ihfkdfgdlaiska iy yÿkd fkd.;a oreKq jl=.vq frda.h (CKDU)  

OQ,l ckkh lrk ihfkdnelaàßhd hkq úfYAIfhkau mdkSh yd kej; Ndú;h ioyd 
fhdod .efkk c, m%Njhkays yg.kakd j¾Okh fjñka mj;sk m%n, fi!LH ;¾ckhla 
f,i yÿkdf.k we;' ñßÈh c,dY moaO;Skays we;s funÿ ihfkdnelaàßhd OQ,l j,g 
iDcq yd iDcq fkdjk ud¾. hk l%u folu Tiafia ksrdjrKh ùu meyeÈ,sju ñksia 
fi!Lhg ;¾ckhla njg m;a fjñka we;' fuu ihfkdfgdlaiSka  w;=ßka uhsfl%disiaàka 
iy is,skafv%diam¾fudmaiSka jvd;a nyq, OQ,l j¾. f,i f,dj mqrd ñßÈh c,dY j, oelsh 
yel' YS% ,dxlSh ñßÈh c,dY j, oelsh yels ihfkdnelaàßhd Wvq uKaä ms<sno wjOdkh 
myq.sh jir lsysmh ;=, j¾Okh ùu fya;=jla jQfha W;=re ueo m<d; yd ta wjg m%foaY 

j, jix.; ;;ajfhka me;sr hk yÿkd fkd.;a  oreKq jl=.vq frdaa.hhs' (CKDU) flfia 
fj;;a fuu frda.h we;s ùu" jHdma; ùu iy Bg n,mdk lreKq ms<snoj fuf;la 



50 
 

wkdjrKh fkdue;as w;r ta iñnkaOj isÿlr we;s wOHhkhkao b;d wjuh' fuhg fya;=j 
f,i ffcùh yd ridhksl ixfhda.hkaf.a taldnoaO n,mEu;a" fndfyda úg tu m%foaY j, 
c,dY j, mj;sk ihfkdfgdlaiSka úh yels nj wkqudk flf¾' tneúka funÿ c,dY j, 
jefvk ihfkdnelaàßhd yÿkd.ekSu ;=,ska ihfkdfgdlaiSka ksmojk ihfkdnelaàßhd 
úfYAIhka ms<sno kjHjQ;a" fú.j;a jQ;a wKql úYaf,aYKhla isÿlsßu È.= ld,Sk wruqKla 
úh' fñ fya;=fjka ihfkdfgdlaiSka hkq ffcj ¥Ilhla f,i wm úiska yÿkd.kakg fhÿk 
w;r ihfkdfgdlaiSka m%udKh ks¾Kh lsÍu ioyd wKql ffcj ridhKsl yd ffcjd¾>K 
Ys,am l%u fhdod .ekSfñ jeo.;alu ;ytqre flßKs' fuu  jHdmD;sh oekg wjika wÈhf¾ 
mj;S' 

cdk ksrEmK úYaf,AIKh" Ys% ,xldfú me;sr hk oreKq jl=.vq frdaa.h (CKDU) yd neÈ 
fidhd fkd.;a mqrel yÿkd .ekSu' 

yÿkd fkd.;a oreKq jl=.vq frda.fhka fmf,k frda.skaf.a cdk ksrEmk úYAf,aIK 
wOHhkhla fuf;la isÿfldg fkdue;' ta ms<sno uQ,sl wOHhkhla isÿ lsßfuka f;dard .;a 

Pdk ioyd (T!IO" xenobiotic" mdßißl idOl" nerf,day" Èhjeähdj iy Tlaisldrl 

wd;;sh) udkj md,lhka yd frda.S jl=.vq idusm,hkays Real time PCR iu. RNA 

ksrEmKhka lsßfuka cdk ksrEmK wdldrhka ( ffcj i,l=Kq wdldrhka ) yÿkd .ekSu 
u.ska" we;súh yels wjOdkñ idOlhka ks¾Kh l, yels fõ'  

nyq T!IO m%;sfrdaë laIh frda. ldrl nelaàßhd (MDR-TB) 

T!IO ixfõÈ laIh frda.hg jvd jeä u¾;H;djhlska me;sr hk nyq T!IO m%;sfrdaë 
laIh frda.h uyck fi!LHg oeä n,mEula t,a, lr we;' uhsfldnelaàßhñ 
áhqnlshqf,daisia udÈ,s j, úlD;Ska ks¾Kh lsßu ioyd wKql ;dlaIKSl l%ufúohla jeä 

Èhqkq lsßu yd isoiazid iy Rifampin hk  T!IO ioyd m%;sfrdaO;djh uek ne,Su fuu 
jHdmD;sfhaÈ wm úiska isÿ lrk ,È' 2012 Tlaf;dañn¾ ui fuu jHdmD;sh ksu lrk ,o 

w;r 2013 Tlaf;dañn¾ ui Ys% ,xld NIPO fj; fmagkaá n,m;%hla ioyd whÿñ m;%hla 
ndrfok ,§' 

laIh frda. ldrl fkdjk uhsfldnelaáßhd  ks¾Kh Wfoid fú.j;a l%uhla fidhd .ekSu' 
(NTM) 

o¾YSh fkdjk uhsfldnelaàßhñ hkq iq<N frda. ldrl laIqø Ôùhl= jk w;r fmr isg 
meje;s fmky¿ jHdë j,ska fmf,k frda.Ska yg n,mEñ we;s lrkq ,nhs' fÅG ksheÈ 

j,ska Rcqju ,nd.;a áhqnlshqf,daisia fkdjk nelaàßhd (NTM)" blaukska jefvk iy 
fiñka jefvk f,i fjk fjku ks¾Kh ioyd wKql ffcjd¾>Khla m%YIa; uágug 
jeäÈhqKq lsßu wmf.a wOHkfhaÈ isÿlrK ,È' 2013 ud¾;= uiÈ fuu jHdmD;sh iñmQ¾K 
lrk ,o w;r tys wjika jd¾:dj cd;sl  laIh frda. u¾Ok jevigykg Ndrfok ,È' 

m%;sYla;slrKh lrk ,o MIRU-VNTR i,l=Kq lsßfñ l%ufúoh yd SPOLIGOTYPING 

l%ufõoh áhqnlshqf,daisia ioyd jQ ck.yk uQ,sl wKql jix.; wOHkh ioyd 
fhdod.ekSu' 

uhsfl%dnelaáßhñ udÈ,s wKQl l%ufõo fhdodf.k i,l=Kq lsÍu fï jk úg 
áhqnlshqf,daishia meje;au" md,kh yd ksjdrKh Wfoid fhdod .kakd jeo.;a l%fudamdhka 
njg m;aj we;' fuu wOHkfhaÈ wruqKQ lr .ekqfka uykqjr uOHu ,h idhkhg 
meñfkk frda.Ska iy fnda.ñnr nkaOkd.dr reoúhkaf.ka ,nd .;a ksheÈ j,ska fjka lr 
.;a uhsfl%dnelaáßhï áhqnlshqf,daishia frdams;hka MIRU - VNTR i,l=Kq lsßfñ 
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l%ufúoh yd SPOLIGOTYPING l%ufõoh fhdodf.k mqoa.,hdf.ka mqoa.,hdg (fjkia 

ck.yk ;=,È) fmky¨ laIh frda.h me;sfrk wdldrh wOHkh lsßuhs 

uyd mßudKfhka  spirulina frdamKhka isÿ lsßu' 

uy;aud .dkaë uOHia:dkfhkao iyfhda.h we;sj uyd mßudKfhka rg ;=, spirulina 

frdamKhka jHdma; lsßfuys,d m%Odk wruqKq fõ' spirulina hkq wvq fhojqula ;=,ska iajhx 

iyfhda.S fj<o jákdlula ,nd  .; yels frdamKhlss' pirulina ks;H frdams;hka oekg 
úoHd.dr ;;aj hgf;a mj;ajd f.k hk w;r w¨f;ka iQ;%Kh lrk ,o msßjeh M,odhs 
úl,am ridhKsl øjH iys; udOHh fhdod f.k yß;d.dr ;;aj hgf;aÈ  újD; gexls j, 
w¾O iy spirulina  j.dj isssÿ flf¾'  

iyfhd.S;djka 

1'wdpd¾H tka'ù pkao%fialrk" fld,U úYaj úoHd,h  

2' uydpd¾H ù' f;jfkaiñ" fmardfoKsh úYaj úoHd,h 

3'  wdpdraH tia ' ã' tia' tia' iQßhm;srK" fmardfoKsh úYaj úoHd,h  

4' ffjoH ã' ueof.or" uy frday, uykqjr 

5' ffjoH t,a ' .=Kr;ak" .srdÿrefldaáfá frday,  

6' ffjoh à' wfìfialr 
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7.2.1.1  Ys% ,xldfú oelsh yels uhsfl%disiaàka ksmojk ihfkdnelaàßhd 
ksßKh lsßu 

wd¾' Ô' jks.;=x." ã'tka' ud.kwdrÉÖ 

ffi, Ôj úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh " uykQjr 

yeÈkaùu  

uhsfl%disiaàka hkq we;eñ ihfkdnelaàßhd >khkays udÈ,s .Kkdjla úiska ksmojk wlaud 
OQ,l pl%SSh ima; fmmaghsvhls' mdkSh c,fha iy kej; kej; Ndú;hg .kakd c, mDIaG 
j, fuu wlaud Oq,l uhsfl%disiaàka olakg ,eîu f,dj mqrd wjOdkhg ,la jQ fmdÿ 
fi!LH .eg¨jls' 

wruqK 

úúO c, úNj,g olakg ,efnk uhsfl%disiaáka ksmojk ihfkdnelaàßhd yÿkd .ekSu 
iy pß;dhkh" fmd,suf¾ia odu m%;ssl%shd weiqfrka issÿlsÍu fuu jHdmD;sfha wruqK úh' 

m%ÓM,  

16s rRNA cdk wKql%uh u.ska ñka fmrÈs yÿkd.;a ihfkdnelaàßhd õix.;hka 61 la 
fuu wOHkh ioyd fhdod .eksk' nQñ f.a l%ufúoh Ndú; lrñka ksiaidrKh lr.;a 

f.fkdau DNA msßisÿ lr .kakd ,È' uhsfldisiaaàka ixiaf,aIK m:fh a MCYA cdkfha 

ix>Kk mrdih ioyd jQ uQ,slhka jk MCYA-CD 1F /MCYA-CD 1R iy MCYE cdkfha 

weuhsfkda g%dkaiamaf¾ia mrdih ioyd jQ HEPF/HEPR fhdodf.k fmd,suf¾ia odu m%;sl%shd 
úia;drKh isÿlrk ,È' ihfkdnelaàßhd úix.;hka w;=ßka" f.%.ß jej" fìf¾ jej" iy 
W,aysáh c,dYh fj;ska ,nd.;a MICROCYSTIS AERUGINOSA  yd kd,kaod c,dYfhka 

,nd .;a  limnothrin úfYAI" mcyA yd mcyE cdk ioyd ms,sfj,ska 300bp yd 472bp jk 
n,dfmdfrd;a;= jQ fmd,suf¾ia odu m%;sl%shd LKavhka ,nd fok ,È' f.%.ß jefjka ,nd .; a 
synechocystis  úfYAIh iy uyme,eiai WKQÈh W,amf;ka ,nd.;a   leptolyngbya  úfYAIh" 
mcyA cdkh ioyd wfmalaIs; fmd,suf¾ia odu m%;sl%shd LKavhka ,nd ÿka w;r hd, 

rlaIs;fhka ,nd .; a leptolyngbya  õfYaIh wfmalaIs;  mcyE cdkh ioyd jQ fmd,suf¾ia 
odu m%;sls%hd LKavh ,nd ÿks' mßlaId lrk ,o wfkl=;a ihfkdnelaÜßhd úix.;hka 
by; uQ,slhka fol iu. wfmalaIs; fmd,suf¾ia odu m%;sls%hd Lkavhka ksmoùula 
isÿfkdjqks' f.%.ß jej" fífr jej" kd,kaod c,dYh" W,aysáh c,dYh" uyme,eiai 
WKqÈh W,am; yd hd, rlaIs;h hk ia:dk j,ska ,nd .;a ihfkdnelaà¾hdjkaf.a 

uhsfl%disiaàka ixiaf,aIK m:h ;=, mcyA iy mcyE cdk ;sfnk nj ;yjqre ùu u.ska 
uhsfl%disiaàka ksmoùu ioyd Tjqka i;= cdkuh úNjh ;yjqre fõ' fõ.j;a l%ufõohla 
ùu fya;=fjka" YS% ,xldfõs fmdÿ c, úNjhkays OQ,l ckkh lrk ihfkdnelaàßhdjka 
fmr yÿkd.ekSu ioyd fuu l%ufõoh Ndú; l, yel' 
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7'2'1'2 ihfkdfglaiSka iy yÿkdfkd.;a oreKQ jl=.vq frda.h 

tÑ 'tñ' ,shkf.a iy ã' tka ud.kwdrÑÖ 

ffi, Ôj úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu  

f,dj mqrd ñßÈh c,dY j, mj;sk ihfkdfgdlaiSka w;=frka uhsfl%disiaàka iy 
is,skafv%diam¾fudmaisia" hkq ñksia jl=.vq yd wlaud l%shdldÍ;ajh wvmK lrk m%Odk;u 
OQ,l f,i yÿkdf.k we;' 

wruqKq 

is,skafv%diam¾fudmaisia udÈ,s fjka lrjd .ekSu" Tjqkaf.a wKql ,laIK úoyd oelaùu yd 
Y%S ,xldfõ yÿkd fkd.;a oreKq jl=.vq frda.h ioyd ihfkdfgdlaiska wjOdkñ 
idOlhlao hkak fidhd ne,Su  

m%ÒM, 

oreKq jl=.vq frda.Ska (CKD)  yÿkdfkd.;a oreKq jl=.vq frda.Ska$ ksfrda.S mqoa.,hka 330 

lf.a m%YAkdj,Ska ùYAf,aIKh fldg frda.h yg.ekSu flfrys ino;djla ;sfìoehs fidhd  
n,k ,È' 

tla tla m%fyaoh hgf;a tla tla idOlh ioyd fjfiis fjkila olakg ,efíoehs ksÍlaIKh 

flreKs' md,l ck.ykh + oreKq jl=.vq frda.Ska ck.ykh iu. yÿkdfkd.;a oreKQ 
jl=.vq frda.Ska ck.ykh ixikaokfhaÈ idOl 12 la ixLhdkSh fjfiis fjkila fmkakqñ 

lrk ,È' (p<0'05) uhsfl%disiaàka (MC) iy is,skafv%diam¾fudmaiSka (CYN) ksmojk 

ihfkdnelaàßhd yÿkd.ekSu CKD/CKDU/ ksfrda.S mqoa.,hka 135 lf.a c, ksheÈ j,ska iy 
c,dY 38 l c, ksheÈ fhdod f.k isÿ flßKs' oreKq jl=.vq frda.Ska $ yÿkd fkd.;a oreKQ 
jl=.vq frda.Ska 50 lf.ka ,nd .;a uQ;%d idñm, j, fmd,suf¾ia odu m%;sl%shd úialdrKh 
u.ska Tjqkaf.a nysi%dú moaO;sj, ihfkdnelaàßhd isàoehs ksÍlaIKh flreK w;r" tla 

idñm,hla muKla ihfkdnelaàßhd wvx.= njg yÿkd.;a w;r  DNA wkql%uh u.Ska th 
chroocoidiopisis úfYAIhla nj ;yjqre lr.kakd ,È' yÿkdfkd.;a oreKq jl=.vq 
frda.Skaf.a c, úNjhkays isák ihfkdnelaàßhdjka yÿkd.ekSu ioyd c,dY 10 l iy 
mdßißl c, ksheÈ 12 l fmd,suf¾sia odu m%;slS%hd úia;drKh isÿ lrk ,o w;r Bg 

wu;rj  cylindrospermopsis raciborskii isà oehs yÿkd .ekSu ioyd c,dY 6 lska ,nd.;a 
ksheÈ j,g fmd,suf¾ia odu m%;sl%Shd úia;drKh l%Shd;aul flreKs' Tjqkaf.a meje;au 

;yjqre jqkq kshe§k a DNA wkql%uhg Ndckh lrk ,È' ;=reú," kdÑp¥j" uylkordj iy 

kqjrjej c,dY j,ska ,nd .;a c, ksheÈ 52 l cylindrospermopsis  úfYAIhka ioyd rEm 

úoHd;aul wOHhkhla isÿflreK w;r phormidium" merismopedia" microcystis" 
chroococcus" scillatoria"  úfYAI iy yÿkd fkd.;a i¾ms, yeve;s Ôùka j¾.hla yereK 

fldg fjk;a úfYAI yÿkd.ekSug yelshdjla fkd,eìK' j.d lrk ,o idñm, 6 l DNA 

ksiaidrKh fldg f.k  16 s rRNA cdkh ioyd úia;drKh lsßfuka yÿqkd fkd.;a i¾ms, 
yeve;s laIQø Ôúhd ihfkdnelaàßhdjlao ke;so hkak fidhd n,k ,È' tysÈ idñm, 4 la 

Okd;aul m%;spdr oela jqq w;r tAjd DNA wkql%uh lsßfuka yÿkd fkd.;a Ôúka prochlorales 

cyanbacterium f,i ksßlaIKh úh' DNA (n =49) wkql%uhka cdk nexl=fjys ;ekam;a 

flreK w;r 16S rRNA  cdk wkql%uhka 45 la iy cyt cdk wkql%uhka  4 la fhdodf.k 
jxY m%fúKsl Ydl 2 la ks¾udKh flßK' j.d fkdlrk ,o ihfkdnelaàßhd úix.;hka 
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24 la muK Tjqkaf.a 16s rRNA wkql%uhka fhdod f.k j¾.SlrK ;;ajh" —>kh― uÜgu 

f;la ilik ,È' cyt cdk jxY m%fúKsh i,ld neÆ l,  NCBI o;a; .nvdfú oekg 

mj;akd c. raciboskii udÈ,s j,g fndfyda fihska i¾jiu jQ c. raciboskii udÈ,s 4 la ^wkql%u 
iudk;djh 96-] 100]& fidhd .kakd ,o w;r Tjqkaf.a OQ,l;ajh w;r iudk;djka fuysÈ 

i,ld ne,Sula isÿ fkddlreKs' wkqrdOmqr m%foaYfha c,dY 4 lska ,nd .;a CYN idñm, 4 la 

ioyd HPLC úsYaf,aIKh lrk ,È' ch .Õ c,dYfha ksheÈh yerek úg wfkl=;a c,dY 3 

ys kshe§ka wkqrEm CYN lg úkdä 7'5  1 iudk OdrK ld,o iu.ska ksÍlaIKh jQ w;r 
tu.ska is,skafv%diam¾fudmaiska oelsh yels c,dY f,i kqjr jej" ;siai jej" iy l,d jej 
c,dY jd¾:d úh' 
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7'2'1'3 - fn%dkafldiafldms idñm, j, isák laIh frda. ldrl fkdjk uhsfl%dnelaàßhdjka 
PCR- RFLP ffcjd¾>kh Ndú;fhka yÿkd.ekSu' 

ã' fla ' ùrfialr1" ãSS' tka ud.kwdrÑÖ1" ã ' ueof.or 

1 ffi, Ôj úoHd jHdmD;sh' uQ,sl wOhhk wdh;kh " uykqjr 2 Yajik tallh" uOHu ,h 
idhkh" uykqjr 

yeÈkaùu 

laIh frda. ldrl fkdjk uhsfl%dnelaàßhd u.ska wdidokh ùfï m%jk;dj l%ufhka by, 
hEu wjOdkhg ,la l, hq;= fmdÿ .eg¿jls 

wruqK 

fmd,suf¾ia odu m%;sl%%shdj u; mokñ jq ir, ffcjd¾ikhla iy ks¾K tkaihsu ÔrKh 
fhdodf.k fn%dkafldiafldms idñm, j, uhsfldnelaàßhñ úfYaI  yÿkd.ekSu' 

m%ÓM,  

frdams; mßlaIdj ;=,ska ;yjqre jqkq frda.Skaf.a idñm, j, fmd,suf¾ia odu m%;sl%shdj isÿ 

lsßu u.ska fú.fhka j¾Okh jkakka ^ 280}320bp& 12 la iy fiñka j¾okh jkakka 15la 
^ 200-220 bp& ksßlaIK flreKQ w;r frd.ska 10 fofkl=" fõ.fhka jefvk yd fiñka 
jefvk hk fofldÜGdYhu fmkakqï l, w;r tla frd.shl= muKla fõ.fhka jefvk 
uhsfldnelaáßhdjka fofokl= fmkakqï lrk ,È' DNA wkql%uh úYaf,aIKh u.ska 
m.intracellautare (n=3)" M. phocaicum (n=7)" M. tuberculosi ixls¾Kh (n=3)" Nocardia 

(n=2)" M.smegmatis (n=1) iy uhsfldnelaáßhï úfYaI (n=12) wvx.= nj wkdjrKh úh 

fufia yÿkd.;a ðúka Hae III ks¾K tkaihsuh yuqfõÈ ðrKh jq w;r" cfoI yuqfõÈ M. 

phocaicum muKla 80bp yd 2'30 bp DNA fldgia 2 la ksmojk ,o w;r wfkl=;a ðúkaf.a 

ð¾Khla isÿfkdúh' fï w;r frd.ska 6 fofkl== f.a muK m.tuberculosis ixls¾kh we;s 
nj ;yjqre jQ w;r frd.ska 7 fofkl=f.a fn%dkafldiafldms idïm, j, laIh frda. ldrl 
áhqn¾lshqf,disia iy laIh frda.ldrl fkdjk uhsfldnelaáßhd we;s njo frd.ska 21 
fofkl= muK laIh frda. ldrl fkdjk uhsfldnelaáßhd wdidok j,ska fmf,k njo 
oel .; yels úh' ;jo ffcjd¾>kh u.ska úYaf,aIKh lrk ,o fndkafldia fldms ksheÈ 
100 w;=ßka 5la muK laIhfrda. ldrl fkdjk uhsfldnelaàßhd jd¾;d jQ w;r frd.ska 7 
fofkl= laIhfrda.  ldrl fkdjk uhsfldnelaàßhd foj¾.hu fmkakqï lrk ,È' frd.ska 
;sfofkl= f.a muKla m.tuberculosis ixls¾Kh jd¾;d jQ w;r frd.ska 24 fofkl=f.a 
fjk;a laIQø Ôúka jd¾;d úh' laIh frda. ldrl fkdjk uhsfldnelaàßhd iys; jq frda.ska 
12 la w;=frka 8 fofkl= fõ.fhka jefvk úfYaI iys; jq w;r b;sß 4 fokd fifuka 

jefvk úfYaI iys; jqjka úh' b;sß ksheÈ 61 yslsisÿ DNA fldgila ksßlaIKh fkdjqKs' 

m%Yia;slrKh lrK ,o PCR –RFLP ffcjd¾>kh u.ska Nocardia iy laIhfrda. ldrl 

fkdjk uhsfldnelaàßhd fj;ska m.tuberculosis ixls¾Kh fjka lr oelaúug yelsúh' 
fn%dkafldiafldmss idïm, j, laIhfrda. ldrl fkdjk uhsfldnelaàßhd isák nj wKql 
úYaf,aIKfhka ;yjqre jq w;r fuu wOHhkg wkqj wOHhk ck.ykfhka fjfiis 
wkqmd;hla tkï 13}14] frda.ska m%udKhlaf.a fn%dkafldiafldms ksheÈ j, laIhfrda. 
ldrl fkdjk uhsfldnelaàßhd wvx.= nj ;yjqre úh' 
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7'2'1'4- Ys% ,xldfõ úh<s l,dmfha me;sß we;s oreKq jl=.vq frda.h je<ÿKq frd.skaf.a 
udkj cdk ksremKh ms<sno m%d:ñl úYaf,aIKh 

tia' ihka;+rka1" ã'tka" ud.kwdrÉÑ1' tia'ã'tia'tia' iQßh m;srK2" à wfífialr"3 t,a' 
.=Kr;ak 3 

1ffi, Ôj úoHd jHDmD;sh" uQ,sl wOHhk wdh;kh" uykqjr"2 wKql Ôj úoHd iy Ôj 
ffcj ;dlaIK wOHhk fomd¾;fñka;=j" fmardfoKsh úYaj úoHd,h'3 .srd ÿrefldaáfá 

Èia;%sla frday, 

yeoskaùu  

Y%S ,xldfú úh,s l,dmfha wêl f,i me;sÍ we;s oreKq jl=.vq frda.fhka fmf,kakkaf.ka 
fndfydauhla frda.Skaf.a" frda.h we;súug fya;=j fuf;la fidhdf.k fkdue;'flfia 
fj;;a frda.h we;sùug fya;=j mßirh yd neÿkq lreKla nj úYajdi flf¾' ndysr 
mdßißl W;af;acl u.ska cdk ksrEmkh úêu;a l, yels w;r cdk ksrEmkfha fjkila 
isÿùu mdßißl W;af;acl idOlhla fyda lsysmhla u; isÿù we;s nj ks.ukh l< yel 

wruqKq 

Y%S ,xldfú úh,s l,dmfha isák oreKq jl=.vq frda.Skaf.a T!IO mßjD;a;shg wod, cdk 
(IGFBP1,IGFBP3)" Tlaisldrl wd;;sh  (GGPD) iy jl=.vq ydks ùug wod, cdk  (FN1) j, 
cdk ksrEmK wdldrhka wOHhkh lsßu' 

m%ÓM, 

.srdÿrefldaág Èia;%Sla frdayf,a jl=.vq idhkhg meñfKk oreKq jl=.vq frda.h je<ÿK 
mqoa.,hkaf.ka reêr idñm, yd iudc ck úldY o;a; tla reia lr .kakd ,È' yÿkd 
fkd.;a oreKq jl=.vq  frda.h iys; frda.Ska 10 fofkl=" oreKq jl=.vq frda.h ksYaph lr 
.ekSug fmr Èhjeähdj iy$fyda wêreêr mSvkh je,§ ;snQ frda.Ska 4 fofkl= iy 
ksfrda.S mqoa.,hka 3 fofkl= fuu wOHhkh ioyd iyNd.S lr.kakd ,È' reêr ksheÈ 
j,ska RNA ksiaidrKh lr .kakd ,o w;r m<uqodu cdna ixiaf,aIKh isÿ flßKs' fmr 
ieliqñ lrk ,o c, úÑfPAok tAIK fhdodf.k cdk ioyd RT-PCR l%Shd;aul lrk ,È' 

ksfrda.S mqoa.,hkaf.a uOHk foay,Sh pl%h (CT) uQ, f¾Ldj f,i fhdodf.k" 2
-ACT  

wdOdrfhka jeoEreñ fjkia ùñ .Kkh isÿúh' wOHhkh l, cdk w;=ßka" IGFBP3 yd 
CYP2D 6 ksrEmKhka" frda. ldrl iu. iy iñnkaofhla (ms,sfj,ska p <0.05 iy p< 0'1) 
oela jQ w;r yÿkdfkd.;a oreKq jl=.vq frda.h iys; frda.Skag idfmalaIj wvq cdk 
ksrEmkhla oreKq jl=.vq frda.fhka fmf,kakka oela úh' tf,iu Tjqka ksfrda.S 
mqoa.,hskago jvd wvq cdk ksrEmkhla oelaùh' IGFBP1 ksrEmkh" Èh jeähdj ms,sno 

frda. b;sydih iu.;a (p <0.05), frda.fha wjêh iu.;a (p< 0'1) Okd;aul iy 

iñnkaOhla oela jQ w;r IGFBP3 ksrEmkh" frda.fha wjêh iu. (p <0.05), >DKd;aul 
iyiñnkaOhla fmkakqó flßk' ksÍlaIKh lrk ,o wfkl=;a cdk m%d:ñl úYAf,aIKfha 
wOHbhk mrñ;Ska iu. ixLHdkSSh fjfiis iyiónkaOhla oelajQfha ke;' 

fhduqj 

cd;sl m¾fhaIK iNdfõ m%;smdok wxl 11-059 hgf;a fuu jHdmD;shg wdOdr ,nd fok ,È' 
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udkj iusm;a ix¾Okh  

wdpd¾H Wmdêh" o¾Ykm;s Wmdêh iy úoHdm;s Wmdêh ioyd ,shdmÈÑ jQ isiqka 

1' wd¾'mS jks.;=x. (IFS) - fld<U úYAj úoHd,fha wdpd¾H Wmdêh ioyd ,shdmÈÑ ù 
we; 
ksnkaOk ud;Dldj - 16 S rRNA cdk fhdodf.k ihfkdnelaàßhd yÿkd.ekSu iy 
j¾.SlrKh lsÍu yd wKql ,l=Kq lssssßu fhdodf.k OQ,l ksmojk   
ihfkdnelaàßhd ksYaph lsrSu' 

2'  tÑ'tñ ,shkf.a (IFS)-  fld<U úYAj úoHd,fha wdpd¾H Wmdêh ioyd ,shdmÈxÑ ù 
we;  

ksnkaOk ud;Dldj -Y%S ,xldfõ úh,s l,dmfha olakg ,efnk cylindrospermopsis , 

cylindropermopsin iy wfkl=;a OQ,l ksmojkakka yÿkd .ekSu iy wKQl 
j¾.SlrKh' 

 

3' ã'fla ùrfialr (IFS) - fmardfoKsh úYaj úoHd, ffjoH mSVfhyssa o¾YKm;s Wmdêh 
ioyd ,shdmÈxÑ ù we;  
ksnkaOk ud;Dldj tlsfklg fjkia ckldKav 3l áhqnlshqf,daisia ioyd jQ uQ,sl 

wKQl jix.; wOHhk ioyd m%Yia;SlrKh lrk ,o MIRU-VNTR i,l=KQ lsßfï 

l%ufúofha yd SPOLIGOTYPING l%ufúoh fhdod .ekSu' 

4' tia' ihka;+rka (NRC) - fmardfoKsh úYaj úoHd,fha úoHd mYApd;a Wmdë wdh;kfha  
o¾YKm;s Wmdêh ioyd ,shdmÈxÑ ù we; 
ksnkaOk ud;Dldj Y%S ,xldfõ me;sr we;s yÿkd fkd.;a oreKq jl=.vq frda.h 

je,ÿKQ frda.Skaf.a frda. ldrlh ks¾Kh lsÍu ioyd udkj cdk ksrEmK 
úYAf,aIKh wKql i,l=Kla f,i fhdod .ekSu' 

 

5' à' lS¾;sr;ak (IFS) - fmardfoKsh úYaj úoHd,fha úoHd mYApd;a Wmdë  wdh;kfha  
o¾YKm;s Wmdêh ioyd b,ä ñ lr we; 

ksnkaOk ud;Dldj - laIh frda. ldrl fkdjk uhsfldnelaàßhdjkaf. a (NTH) 
wKql yÿkd.eksu iy T!IO .%dyS;djh  

 

iómQ¾K lrk ,o ksnkaOk  

ã'tñ'vS'mS'fla' nKAvdr (iafjþPd m¾fhaIK iyldr) ksnkaOk ud;Dldj - hsfldnelaàßhñ 

áhqn¾lshqf,daisia ys WISE cdkh ks¾Kh lsÍsSu' 2013" fmardfoKsh úYaj úoHd,h 

Wmdë wfmalaIl isiqka 

1' jhs' ;kais,a - fmardfoKsh úYAj úoHd,h-  udi 1 ( mQ¾K ld,Sk / w¾O ld,Sk ) 

2. iS' iurúl%u" fmardfoKsh úYAj úoHd,h- udi 1 ( mQ¾K ld,Sk / w¾O ld,Sk ) 
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iafúPAPd mqyqKqj ,enQjka 

1' tka' fmf¾rd  - udi 8 ( mQ¾K ld,Sk )  

2' iS' rdcmlaI udi 4 ( mQ¾K ld,Sk )  

3' tia' .kaf.dv udi 3 ( mQ¾K ld,Sk )  

4' ù' nKavdr udi 2 ( mQ¾K ld,Sk )  

5' tia' ó.yl=UQr udi 1 ( mQ¾K ld,Sk )  
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7'2'2 wdydr úoHdj iy fmdaIKh 

jHdmD;s kshuq' wdpd¾h reÑks ,shkf.a 

jHdmD;s f;dr;=re 

2011 jif¾§ wdrïN lrk ,o fuu jHdmD;sh ;=<ska Y%S ,dxlSh ck;djf.a fmdaIK ;;ajhka 
by, kexùu wfmaCId flf¾' úúO wdydr øjHhkays .=Kd;aul Ndjh by, kexùu foay 
ridhkh flfrys úúO wdydr rgdjkays n,mEu iy YÍr ikSmh yd fmdaIKh w;r we;s 
ineÈhdjka ms<sn`oj wOHhkhka isÿ flf¾' j¾:udk Y%S ,xldfõ isÿ jk urK 
fndfydauhla ixl%dñl fkdjk frda. fya;=fjka isÿfõ' whym;a wdydr rgdjka fyda 
jHdhdu u`o ùu jeks Ôjk rgdj wdY%s; idOlhkaf.a n,mEfuka fuu ixl%dñl fkdjk 
frda. mek kef.a' Èhjeähdj yd lka;=l jdysks frda. ta i`oyd ksoiqka f,i ±laúh yel' 
tneúka tn`ÿ frda. j,ska je,lS isàu i`oyd Y%S ,dxlSh ixialD;shg WÑ; jk mßÈ wdydr 
rgdjka y`ÿkajd§u ms<sn`o wjOdkh fhduq l< hq;=fõ'  

fun`ÿ .eg¨ j,g úiÿula ,nd §fï wNs,dIfhka" lõms yd flfi,a uqj wdY%s;j ilik 
,o mÍCIKd;aul wdydr kshe§ka YÍrfha ,smsv iy .a¨fldaaia mßjD;s;sh flfrys n, mdk 
wkaou i;=ka fhdodf.k mÍCIK lrñka fowdldrhl wOHhkhka f,i wkafõIKh lrk 
,§' tfukau ks¾udxYslhka i`oyd wdka;% ksfrda.S;djh we;s lsÍug iqÿiq wdydrhla f,i 
fm%danfhdála fidahd fhda.Ü jeä ÈhqKq lsÍuo isÿ flreKs'  

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

m¾fhaIK iyldr  ( ´'tia' fmf¾rd  

;dCIK iyldr ( whsrdx.kS ;=ïmE,  

iyfhda.S;djhka  ( wdpd¾h ckla úodkdrÉÑ" fmardfoKsh úYaj úoHd,h" 

    wdpd¾h nrK chj¾Ok   

mYapd;a Wmdê yodrK isiqka  

1. ´' tia' fmf¾rd" m¾fhaIK iyldr" o¾Ykm;s Wmdêh i`oyd lDIsl¾u mYapd;a 
Wmdê wdh;kfha ,shdmÈxÑ ù we;' ksnkaOk ud;Dldj ( lõms wdY%s; wdydrhka 
Ndú;fhka óhkaf.a isrer ;=< ,smsv yd .a¨fldaia m%udKh wvqflfrk wdldrh 
ms<sn`o wkafõlaIkh  

2. tÉ'fla'tia'tka tia' .=Kr;ak" fmardfoKsh úYaj úoHd,fha" úoHd mYapd;a Wmdê 
wdh;kfha ffcj ;dCIKh ms<sn`o úoHdm;s Wmdêh yodrñka isà'  

2013 jir ;=<§ mqyqKq lrk ,o isiqka  

mfndaod fj;a;isxy ( wjika jir YsIH" lDIs úoHd mSGh" fmardfoKsh úYaj 
úoHd,h" ^mqyqKq ld,h udi 06& 

YdrkHd .=Kia.rï ( wjika jir YsIH" lDIs úoHd mSGh" fmardfoKsh úYaj 
úoHd,h" ^mqyqKq ld,h' udi 06& 

î'Ô'tia' chr;a     (  wjika jir YsIH" lDIs úoHd mSGh" fmardfoKsh úYaj 
úoHd,h" ^mqyqKq ld,h' udi 06& 
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7'2'2'1 lõms wdY%s;j ilid .;a mÍCIKd;aul wdydr Ndú;fhka óhkaf.a 
^RATTUS NORVEGICUS& isrer ;=, ,smsv iy .ä fldaia wvq lrk 

wdldrh' 

TIsks fmf¾rd1" mS' fu;a;isxy2" ì'is' chj¾Ok2 "fÊ'fla' úodkdrÉÑ2" wd¾' ,shkf.a1 
1 wdydr úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr2 i;a;aj úoHd wxYh" 

fmardfoKsh úYaj úoHd,h 

j¾;udk iudcfha mqoa.,shska w; ixl%dñl fkdjk frda. ^NCD& nyq,g olakg ,efí' 
tn`ÿ frda. j,ska je,lSisàu i`oyd Ndú;d l< yels rks, fnda.hls lõms' lõms j, 
wka;¾.; ix>glhkag reêr øjHhka ys wvx.= ,smsv yd .a¨fldaia m%udKh wvq lsÍfï 
yelshdj mj;s' wdydrfha iajNdjh" ilia lr.kakd wdldrh wkqj fmdaIKSh yd ffcj 
ridhksl .=Kdx.hkaf.a úp,kh ùu isÿ úh yel' tneúka fuu wOHhkh ;=<ska ;ïnk 
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,o MI35 ;ïnk ,o fndÜfí l,aÜjd¾ iy me,fjk wjia:dfõ fndïfí l,aájd¾ hk 
lõms úfYaIhka yg u.ska fldf,diagfrda,a yd .a¨fldaia wvq lsÍug we;s yelshdj wod, wuq 
lõms úfYaIhka iu`. ii`o ne,Su isÿ lrk ,§'  

wruqKq  

m%Odk wruqKq  

wuq lõms yd ilid .;a lõms wdY%s; wdydrhka Ndú;fhka óhkaf.a isrere ;=< ,smsv yd 
.a¨fldais wvqjk wdldrh ms<sn`o wkafõIKh lsÍu' 

úfYaIs; wruqKq  

wuq lõms" ilid.;a lõms wdY%s; me,fjk" wjia:dfõ lõms wdY%s; wdydrhkaf.a 
fhdod.ekSfuka reêr .a¨fldaia idkaøkh reêr ,smsv idkaøKh flfrys" reêr m%;sfoay 

Odß;djh flfrys" YÍr nr$ wlaudfõ nr $ jl=.vq fïo" ialkaOh flfrys" wdka;% PH / 
wdka; nelaàßhd" wdka;% ialkaOh yd u, wmøjH m%udKh flfrys we;s lrk n,mEï 
ms<sn`o wkafõIkh lsÍu'  

m%;sM,  

rEmh  

 

uOH w.h I iïu; wm .ukh hk wdldrhg w.hla olajd we;' Wvq ,l=Kq j,ska olajd we;s uOH w.hka ie,lsh hq;= fjkila 

fmkajhs' (P<0.05) BOF = HFD + 20% msá lrk ,o fndaïfí lõm s MIF = HFD +20%  msá lrk ,o MI 35 lõm sWAF = HFD + 20%  msá lrk 

,o jerks lõms DAF = HFD + 20% msá lrk ,o oj,  lõms BBF = HFD  ;ïnd msá lrk ,o fndïfí lõms BMF= HFD ;ïnd msá lrk ,o 

fndïfí lõms SBF = HFD  me,fjk wjia:dfõ lõms HFD = HFD   me,fjk wjia:fõ lõms  = HFD  flaiska msá'  

rEmh 01( i;s 6 l wdydr ,nd §fï ld,hla wjika jk úg óhka ;=, reêr ,smsv 
.a¨fldaia úp,kh isÿ jQ wdldrh'  

HFD ,ndÿka lKavdhug jvd WAF ,ndÿka lKavdhïys uq̀M reêr flf,iagfrda,a HDL 
fkdjk fldf,iagfrda,a g%hs weis,a.a,smrhsâ yd .a¨fldaia idkaøKhka ie,lsh hq;= wvq 

uÜgul mej;=Ks' WAF lKavdhfuys by, reêr m%;sTlaisldrl l%shdldÍ;ajh fuhg 

fya;= úh' BOF, MIF, BBF, iy BMF lKavdhï j, fiarï LDL fldf,iagfrda,a m%udKh 
HFD lKavdhfï tu m%udKhkag jvd fnfyúka wvq w.hla .ekqKs'  
wuq lõms yd ilik ,o lõms ,nd ÿka lKavdhï w;r ma,diaud ,smsv yd .a¨fldaia 
m%udKhkays ie,lsh hq;= fjkila olakg fkd,enqKs' tneúka óhkaf.a YÍr ;=, ,smsv $ 
.a¨fldaia m%udKhka wvq lsÍfuys,d wuq iy ilik ,o lõms u.ska jeo.;a ld¾h Nd¾hla 
bgqlrk nj ±laúh  yel'  

m
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7'2'2'2  flf,iagfrda,a ,nd § we;s ñhkaf.a wdydrj,g flfi,auqj ix>gl 
lsÍfuka reêr ,smsv" .ä fldaia yd m%;sTlaisldrl Odß;djhka fj; we;s 

flfrk n,mEu ms<sn`o wOHhkh' 

tia' .=Kfia.rï1" fÊ'fla' úodkdrÉÑ 2" ´' fmf¾rd 1  "ì'is' chj¾Ok 2" wd¾ ,shkf.a 
1' wdydr úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 2" i;aj úoHd wxYh" 

fmardfoKsh úYaj úoHd,h 
yeÈkaùu  

Y%s ,xldj" uef,aishdj" bkaÿksishdj iy ms,smSkh jeks rgj, t<j¿jla f,i flfi,a leka 
m%udKhla yg .kS' ^ix.K yd ixLHd;aul fomd¾;fïka;=j" 1998" lDIs úoHd ixLHd 
o;a;hka" Y%S ,xldj& flfi,a uqj Y%S ,xldfõ ckm%sh wdydrhls' jHdxckhla f,i fyda 
;ïnd.;a iy .eUqre f;f,a neo.;a miq i,dohla f,io n;a fyda mdka iu`. lEug 
.ekSug yel' flfi,auqj j, wka;¾.; ;ka;= m%udKh fyda tys ix>glhka ms<sn`o 
o;a;hka fuf;la jd¾;d ù fkdue;s jQjo ;ka;= nyq, wdydrhla f,i flfi,auqj ie,fla' 
t,j`M j, wvx.= ;ka;= ix>hlgka u.ska reêr ,smsv m%udKhka kshñ;j mj;aj .ekSu" 
reêr mSvkh wvq  lsÍfuka yDo wdY%s; frda. we;s ùfuka wdrCId flf¾' m%;sTlaisldrl 
ix>glhka u.ska LDL  fldf,iagfrda,a TlaislrKh ùfuka j,lajd yDo wdY%s; frda. j,ska 
wdrCId lsÍu isÿ lrhs' flfi,a uqj j, b;d by, m%;sTlaisldrl Odß;djhka wvx.= nj 

óg fmr isÿlrk ,o wOHhkhlska ;yjqre jQ w;r .ä gdlfhdaka (GSH) m%udKfha 
m%;HCIù wvq ùulao jd¾;d úh' bÿkq flfi,a ksiaidßlhkag jvd wuq flfi,a 
ksiaidßlhka ;=< by, m%;s Tlaisldrl .=Khla wvx.= nj fuu.ska ;yjqre fõ' óhkaf.a 
m%;sTlaisldrl Odß;djhka yd ,smsv" .a¨fldaia mßjD;a;sh flfrys flfi,a uqj wka;¾.; 
flreKs wdydrhkaf.a n,mEu ms<sn`oj fuu wOHhkh ;=<ska fidhd nef,kq we;'  

wruqKq  

m%Odk wruqK  

flfi,auqj wka;¾.; flreKq mÍCIKd;aul wdydr ksheÈhka Ndú;fhka ,nd .; yels 
fi!LH m%;s,dN ms<sn`o fidhd ne,Su'  

úfYaIs; wruqKq  

 reêr flf,iagfrda,a ^uq̀M flf,iagfrda,a" HDL fldf,iagfrda,a LDL 

fldf,iagfrda,a & iy g%hsweis.a,sifrda,a m%udKhka"  

 reêr .ä fldaia idkaøKhka  

 reêr m%;sTlaisldrl OdÍ;djh  

 wdka;% CIøÔú ixhq;sh  

 wlaud ialkaOh" YÍr ialkaOh" wdka;% ialkaOh yd jl=.vq fïo o¾Ylh 

hk idol flfrys flfi,auqj wvx.= wdydrhka j,ska we;sflfrk n,mEu ms<sn`o 
wkafõIKh  

m%;sM,  

5] la fldf,iagfrda,a wdydrhka ,nd ÿka lKavdhug jvd 5] la fldf,iagfrda,a +21% 
flfi,auqj l=vq ,nd ÿka lKavdhfï YÍr nr wvqùula olakg ,enqKs' md,lh f,i fhdod 
.;a yd 5] la fldf,iagfrda,a fhdod.;a lKavdhï w;r ie,lsh hq;= fjkila olakg 
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fkd,enqks' 5] fldf,iagfrda,a +21% flfi,auqj l=vq fhdod.;a lKavdhfï wm øjHhka j, nr 
wfkl=;a lKavdhï j,g idfmaCIj ie,lsh hq;= wvq uÜgul mej;=Ks' 

flfi,auqj ,nd ÿka lKavdhfï uq̀M reêr ,smsv m%udKh HDL fkdjk fldf,iagfrda,a 

m%udKh iy GOT, 5% la fldf,iagfrda,a ,nd ÿka lKavdhug jvd wvq uÜgul mej;=Ks' 
fldf,iagfrda,a ,ndÿka lKavdhug jvd flfi,a uqj ,ndÿka lKavdhï reêr ,smsv yd 
.a¨fldaia m%udKh wvq ùug" ,elafgdneis,s iy nhs*sfvdnelaàßhï .yKhkaf.a by, 
l%ShdldÍ;ajhka fya;= úh' wêl fldf,iagfrda,a wvx.= wdydrhka u.ska we;s flfrk 
TlaislrK wd;;sh" flfi,a uqj ,nd ÿka lKavdhu ;=, olakg fkdjQ w;r tkhska reêr 

GOT m%udKfhkaf.a wvq lsÍuo isÿ ù ;snqKs' flfia jQjo reêr m%;sTlaisldrl l%shd 
ldÍ;ajh iïnkaOfhka lKavdhï 3 w;ru meyeÈ,s fjkila olakg fkd,enqKs' tneúka 
flfi,auqj wka;¾.; wdydrhkaf.ka óhka ;=< reêr ,smsv" reêr .a¨fldaia yd wdka;% 
laI%ø Ôùkaf.a úp,khka we;slrk nj meyeÈ,sh'  

j.=j 01' 

 C 5% CD  

Total Cholesterol 1.1604 ± 0.28
 b
 1.6787 ± 0.20

 a
 1.3235 ± 0.09

 b
 

HDLcholesterol 0.6850 ± 0.18
 a
 0.4851 ± 0.02

 b
 0.4910 ± 0.07

 b
 

Non-HDL- 

cholesterol 

0.4754 ± 0.26
c 

1.1935 ± 0.18
 a
 0.8320± 0.10

 b
 

Glucose 3.3626 ± 1.01
 a
 3.5352 ± 1.40

 a
 2.9473 ± 0.31

 b
 

GOT 1.0784± 0.31
 b
 6.4024±3.988

 a
 0.7486 ± 0.42

 b
 

Antioxidantactivity 600.313±78.619
a 

437.413± 8.010
a 

513.908 ± 91.388
a 

 

mÍCIKh wjidkfha§ óhka ;=< olakg ,enqKq uq`M flf,iagfrda,a m%udKh" by, >k;aj - 

,sfmdfm%daàka fldf,iagfrda,a m%udKh ^HDL fldf,iagfrda,a& by, >k;aj ,sfmdfm%daàk 

fkdjk fldf,iagfrda,a m%udKh iy .ä fldaia idkaøKh (mmd/L), GOT (A/Min) iy 
m%;sTlaisldrl l%shdldÍ;ajhka  

 

rEmh 2( i;s 4 la mÍCIKd;aul wdydr ,ndÿka óhkaf.a wdka;% nelaàßhd i;a;ajhka'  
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7'2'2'3 fm%danfhdála fidhd fhda.Ü jeä ÈhqKq lsÍu  

î'Ô'tia' chr;ak1" tÉ'fla'tia'tka'tia' .=Kr;ak1" î'iS'chj¾Ok fÊ'fla' 
úodkdrÉÑ2  

Ô' fikúr;ak 1 wd¾' ,shkf.a 1 

1 wdydr úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr2 i;a;aj úoHd wxYh" 
fmardfoKsh úYaj úoHd,h 

yeÈkaùu  

t,lsß j, ys`.lu" tajdfha wêl ñ," ,elafgdaia m%;sfrdaë;djh" wdid;añl;djh iy 
ks¾udxYsl úl,amhkag we;s leue;a; jeks fya;+ka ksidfjka t,lsß fjkqjg wdfoaYlhl 
wjYH;djh fõ.fhka biau;= fjñka mj;S' tfukau t,lsß ,nd .ekSfï§ j,akdYl" 
lDñkdYl yd vfhdlaihsâ jeks ydksodhl øjH thg tl;=ùu ms<sn`o kQ;kfha wjOdkh 
fhduq ù we;' wêfm%daàka i;a;aj wdydr Ndú;h ms<sn`o wd.ñl yd ixialD;sl u;jdohkao 
mj;S' tneúka t,j`M j,ska ,nd.; yels fm%daàk wdfoaYlhka ms<sn`o by, wjOdkhla u;= 
ù ;sfí' t,j`M fm%daàka m%Nj w;=frka "fidahd fm%daàk by, ;ekla .kS' t,lsrs j,g 
wdfoaYlhla f,i fidahdlsrs Ndú; l, yels w;r fidahd lsrs by, fmdaIK .=Khlskao 
iukaú;h' tnoq fmdaIK .=Kfhka imsrs fidahd fhda.á ksmoùu ioyd ,dNodhS l%ufúohka" 
rih jeäÈhqKq lsÍu" lsß fhda.á njg m;a lrk ,elaála meiSfï l%shdj,Ska ms,snoj 
wjOdkh fhduq lsÍu já' ,elafgdneis,s iy nhs*sfvdnelaàÍhdjka i|yd fidahs lsß hym;a 
Wmia:rhla f,i l%shdlrk nj wOHhkhka ;=<ska ;yjqre ù we;' tneúka mq¾K ks¾udxYsl 
fm%dnfhdaála fidahd fhda.á ksmoùu fuu wOHhkh u.ska wruqKQ lrf.k we;' 

wruqKQ 

*m%Odk wruqK 

ks¾udxY fm%danfhdaála fhda.á j¾.hla jeä ÈhqKq lsÍu 

úfYAIS; wruqKq 

1' fuhs*sfvdnelaàßhd iy ,elafgdneis,ia fm%dnfhdála f,i fhdod .ksñka fidahd 
fhda.á jeä ÈhqKQ lsÍu 

2' fc,àka fjkqjg fhda.á ioyd Ydluh ia:dhsldrlhla fhdod .ekSu' 

 

m%ÒM, 

ta.d¾ ia:dhsldrlhla iu. fidahd lsrs fhdod .ekSfuka 100 ks¾udxY fhda.á ksmoùug 
yel' ihúol úYaf,aIKhkag wkqj fidahdfhda.á j,g fm%dnfhdála nhs*sfvdnelaàßhd 
wka;¾.; lsÍfuka ksIamdokfha .=Kd;aulNdjh by, kexùug yels fú' fidahd fhda.á 
ioyd Ndú;fhaÈ nhs*sfvdnelaàßhdjkaf.ka 106 isg 107" 108 olajd jk ks¾foaYs; 
fm%danfhdála m%udKhla ,nd .; yels jk neúka M,odhS fm%danfhdála wdydrhla f,i fuu 
fhda.Ü yÿkajd Èh yel' nhs*sfvdnelaàßhd yd uq¿ ,elaála wï, nelaàßhdjkaf.a 
mej;sh yels uqM .Kk .nvd l< 7 jk Èkfha§ ksÍlaIKh flreKQ w;r  fm%dnfhdála 
t, lsß fhda.á j,g jvd fuh b;d by< w.hla úh' 
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.nvd ld,h                  uq¿ ,elaála wñ,         nhs*sfvdnelaàßhd 

   (Èk)                                nelaàßhd ( fu/ml)                   (cfu/ml) 

     1     8-63   8-47 

     7     8-85   8-87 

     14     8-66   8-60 
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7'2'3' lD;Hd;aul wdydr ksIamdok m%j¾Okh  

jHdmD;s kshuq ( wdpd¾h úÿrx.d jhsiqkaor 
 

jHdmD;s f;dr;=re ( 
 
l%shdldß wdydr ms<sn| fuu jHdmD;sh 2013 wfm%a,a udifha§ wdrïN lrk ,§' fi!LH yd 
iqNidokh Wfoid jeo.;a jk l%shdldß wdydr y÷kd .ekSu iy jeä ÈhqKq lsÍu ms<sn|j 
fuu.ska wjOdkh fhduq flf¾' fi!LH jeä ÈhqKq lsÍu iy frda. j,ska j<lajd,Su hk 
fowdldrfhkau Okd;aul whqßka l%shd l< yels wdydr ksIamdokhka l%shdldß wdydr f,i 
ye¢kafõ' tneúka fun÷ wdydr Ndú;fhka uq,sl fmdaIK wjYH;djhka imqrd .ekSug 
wu;rj ;j;a jdis w;am;a lr .; yel' ish`Mu wdydr ksIamdokhka l%shdldß f,i 
ie<fla' ukao h;a" j¾Okh fyda fjk;a w;HjYH Yßr l%shdldrlï i|yd úúO 
wdydrhkaf.ka úúO m%udKhkaf.ka Yla;sh yd fmdaIH mod¾: iemfhk neúks' m%Yia: 
fi!LH uÜgula mj;ajd .ekSug yd frda. flfrys we;s wjodku wvqlr .ekSug ,efnk 
odhl;ajh fya;=fjka l%shdldß wdydr ksIamdokhka ta w;ßka iqúfYaIs fõ' 
 
foaYsh wdydr rgdj ;=< ±kg;a Ndú;d flrk iy frda. j,ska je<lS isàug Wmldß jk 
l%shdldß ksIamdokhka y÷kd.ekSu fuu jHdmD;sfha uq,sl wruqK fõ' wdydr mßfNdackh 
yd wdydr rgdjka fya;=fjka mek k.sk frda.hla jk Èhjeähdj md,kh lsÍug yelshdj 
we;s l%shdldß wdydrhla ms<sn| õfYai wjOdkhla fhduq flf¾' 
 
Y%S ,xldfõ olakg ,efnk fld< f,i wdydrhg .efkk t<j`M iy me,eá j, 
m%;sTlaisldrl yelshdj ms<sn| wkafõlaIKh lsÍu' 
 
ms<sld" yDo frda." yd Èhjeähdj jeks fndfydauhla frda. i|yd uq,sl fya;=j f,i 
Tlaisldrl wd;;sh y÷kdf.k we;' tneúka tn÷ frda. we;sùu je<elaùu i|yd 
m%;sTlaisldrl fhdod .; yel' tneúka Y%S ,xflah idudkH wdydr rgdj ;=< T!Iëh 
wdydr f,i Ndú;hg .efkk fldajlald (Coccinia grandis), f;nq (Costus specias)" iy 

uia neoao (Gymnema sylvestre) hk fld< yd me<eá úfYaIhkays m%;sTlaisldrl yelshdj 
fidhd ne,Sug wOHkhka isÿ lrk ,§' m%udKSlrKh i|yd Tlaiscka LdKav wjfYdaIH;d 

(ORAC) yelshdj msßlaid n,k ,§' fuu.ska úgñk a E j,g iudk jk fg%df,dlaia 

bkaúj,kaÜia (TE) j,ska ksiaidrlhkaf.a m%;sTlaisldrl yelshdj olajk w;r Lkav 
cklh f,i 2"2- tafidìia vhsyhsfv%dlaf,darhsâ (AAPH) Ndú;d lrhs' ORAC 

úYaf,aIKhka jHqyd;aul f,i ixfõ§ jk w;r idod.;a kshe§kays wvx.= jk 
m%;sTlaisldrl ixfhda. m%udKh iu`. fyd| iyiïnkaOhla olajhs' f;dard.;a YdLhkays 
m%;sTlaisldrl .=Kdx.hka l%uj;a f,i ks¾Kh lsÍfuka úoHd;aul jákdlula tla lsÍug 
fuu wOHhk u.ska yelshdj ,enqKs' 
 
m%;sTlaisldrl .=Kdx.hkaf.ka hq;= meiSug ,la lrk ,o l%shdldß wdydrhka 
 
meisug ,la lrk ,o wdydr Ndú;d lsßfuka ,nd .; yels jdis ms<sn|j úoHd;aul 
wOHhkhka u.ska ;yjqre ú ;snqKo Y%S ,xldfõ idudkH wdydr rgdj ;=< tn÷ wdydr 
ks;r Ndú;hg fkd.efka' .Dyia: mßudKfhka myiqfjka ksmoúh yels meiSug ,la l< 
f;a ms<sn|j wOHhkhka isÿ lrk ,§' úYd, m%;sTlaisldrl .=Khla we;ehs ie<flk Ök 
l`M f;a Ndú;fhka fuu f;a j¾.h ksmo ùu isÿ lrhs' flfia jqjo Ök f;a foaYsh 
uÜgfuka ,nd .ekSu wmyiq neúka f,fyisfhka fhdod .;yels Y%S ,xldfú l`M f;a fï 
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i|yd fhdod .ekqks' m%:u j;djg meiSug ,la lrk ,o l`M f;a j, m%;sTlaisldrl 

.=Kdx.hka ORAC úYaf,aIKhka Ndú;fhka m%udKslrKh lrk ,§' 
 
iafõÉPd (  tï'whs' jgjk ^lDIs úoHd mYapd;a Wmdê wdh;kh 2013 iema;eïn¾ isg& 

tka'tka' chj¾Ok ^lDIs úoHd mYapd;a Wmdê wdh;kh 2013 iema;eïn¾ 
isg& 

 
 

7'2'3'1' Y%S ,xldfõ iïm%odhsl T!IO me,eà j, m%;sTlaisldrl l%shdldß;ajh 
ks¾Kh   lsÍu 

 
ù' jhs' jhsiqkaor ( tï'whs' jgjk" tka'tka' chj¾Ok 

 
l%shdldß wdydr ksIamdok jeä ÈhqKq lsÍfï jHdmD;sh" uq,sl wOHhk wdh;kh" uykqjr' 

 
ye¢kaùu 
 
ksj¾;k l,dmfha msysgd ;sîu iy foaY.=Ksl l,dmsh úúO;ajh fya;=fjka Y%S ,xldj 
i;=j by< Ydl úúO;ajhla mj;S' frda.dndO iqj lsÍug" tajdfha je,lS isàug fyda 
hym;a fi!Lhhla mj;ajd .ekSug T!IO f,i mrïmrdfjka mrïmrdjg we;eï YdL 
Ndú;hg .efka' ngysr ffjoH l%uh ;=,ska iqjl< fkdyels Èhjeähdj fyda ms<sld jeks 
frda. ;;a;ajhka i|yd úl,am m%;sldr l%ufõohla flfrys uE; ld,skj by< wjOdkhla 
fhduq ù we;' bka§h fyda Ök T!IO m%;sldr l%ufõohka iu`. ii|d ne¨ l< Y%S ,dxflah 
T!IO m%;sldr l%uhka ms<sn| ksis úoHd;aul .fõIKhla isÿ lr fkdue;' Y%S ,xldfõ 
nyq,j Ndú;hg .efkk T!Iêh m%;sldr lsmhla ms<n| úoHd;aul wkafõlaIfhka isÿ 
lsÍfï wruqKka" my; ±lafjk T!Ièh Ydl 18 la m%;aTlaisldrl l%shdldß;ajh ms<sn| 
fuu wOHhkh ;=,ska úu¾Ykh lrk ,§' 
 

 Adhathoda vasica  - wdvf;dav 

 Alternanthera sessilis  - uql=Kqjekak 

 Amaranthus viridis  - l+r ;ïm,d 

 Annona muricate  - lgq wfkdaod 

 Artocarpus heterophyllus - fldia 
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 Asparagus racemosus  - yd;djdßh 

 Centella asiatia   - f.dgqfld< 

 Coccinia grandis  - fldajlald 

 Contus specious  - f;nq 

 Desmodium gangeticum - W÷msh,sh 

 Gymnema sylvestre  - uia neoao 

 Ipomoea aquatica  - lxl=x 

 Mimosa pudica  -  ksosl=ïnd 

 Momordica charantia  - lrú, 

 Psidium guava   - fmar 

 Sesbana grandiflora  - l;=reuqrex.d 

 Solanum americanum  - l`Mlïfíßh 

 Wattakaka volubilis  - lsß w`.=K 
 
fuu me<eá j, fld< frda. m%;sl¾uKh i|yd nyq,j fhdod .efkk neúka wOHhkh 
i|yd f;dard .kakd ,§'  
 
wruqkq 
 
Èhjeähd frda.hg m%;sldr f,i nyq,j fhdod .efkk Y%S ,dxflah T!IO me,eá 18 l 
m%;sTlaisldrl l%shdldß;ajh wkafõlaIKh lsÍu' 
 
l%ufõoh iy m%;sM, 
 
T!IO me<eá meh 08 la mjrd fyd¢ka wõfõ úh,d f.k l=vq lr.kakd ,§' tu l=vq .%Eï 
1 lg WiaK;ajh 60oC § c,h ñ,s,Sg¾ 20 la tl;= lrñka ñY%Khla fhdod .;a w;r 25oC 
olajd isis,a ùug ;nk ,§' fuu ñY%Khkaa flakaødmirKh lsÍfuka wk;=rej Wvq.sh 
ødjKhka fjkalr .eKqks' wk;=rej tys wka;¾.; mSfkda,sl m%udKh" Tkaiscka LdKav 

wjfYdaIK Odß;d w.hka (ORAC) yd DPPH LdKav bj;a lsÍfï l%shdldß;ajhka 
úYaf,aIKh lrk ,§' ,nd.;a m%;sM, j,g wkqj my; olajd we;s T!Iëh 
ksiaidß;hkaf.a jvd;a by< m%;sTlaisldrl l%shdldß;ajhla olakg ,enqks' 
 
 

 

fldajlald      f;nq  fmar  ksÈl=ïnd    W÷msh,s 
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7'2'3'2' f;dïnqpd f;a j, m%;sTlaisldrl .=Kdx.hka wkafõlaIKh lsÍu yd 
ii|d ne,Su 

 
ù'jhs' jhsiqkaor" tï'whs' jgjk" tka'tka' chj¾Ok" l%shdldß wdydr ksIamdok jeä ÈhqKq 

lsßfï jHmD;sh" uq,sl wOHhk wdh;kh" uykqjr' 
 

ye¢kaùu 
 
fldïnqpd f;a hkq isks iys; Ök l`M f;a" nelaàßhd iy hSiaÜ ñY% frdams;hla fhdod 
.ksñka meiSug ,la lsÍfuka idod .kakd l%shdldß wdydr j¾.hls' Y%S ,dxflah wdydr 
rgdj ;=< meiSug ,la lrk ,o wdydr nyq,j Ndú;hg fkd.efka' tneúka wdydr 
rgdjkays tn÷ ysia;eka msrùug fldïnqjd f;a jeks wdydrhla myiqfjka fhdod .; yel' 
fldïnqpd f;a j, wvx.= m%;sTlaisldrl .=Kdx.hka fya;=fjka wd;rhsàia" ms<sld iy 
m%odyh jeks frda.dndO wvq lsÍug yelshdj ;sfí' Ök l`M f;a j,ska idod .;a fldïnqjd 
f;a j, m%;sTlaisldrl l%shdldß;ajhka ms<sn| wOHhkhka /ila isÿ lr we;' flfia jqjo 
Y%S ,xldfõ l`M f;a fhdod.ksñka idok fldïnqjd f;a ms<sn| úu¾Ykhla fuf;la isÿ lr 
fkdue;'  
 
wruqkq 
 
Ök l`M f;a yd Y%S ,xld l`Mf;a fhdod .ksñka ksmojk ,o fldïnqjd f;a j, 
m%;sTlaisldrl l%shdldß;ajhka wkafõlaIKh lsÍu yd ii|d ne,Su 
  
l%ufõoh yd m%;sM, 
 
Ök l`M f;a fld< Ökfha iqfidayq fj;ska ,nd .ekqk w;r Y%s ,xld l`M f;a foaYshj fidhd 

.kakd ,§' kgjd .;a c,hg nr wkqj 2'5 l m%udKhlska f;a l=vq foj¾.h fjk fjku 
tla lsÍfuka wk;=rej úkdä 5 l ld,hla ;=< wdú,hkh ùug i<iajk ,§' idod.;a WKq 

f;a j,g nr wkqj 5 l m%udKhlska iqqlafrdaia tl;= lsÍfuka wk;=rej ldur WIaK;ajhg 
isis,a ùug yßk ,§' wmQ;slrKh lrk ,o irdjkag fuu f;a ñ,s,Sgr 200 ne.ska tla 

lsÍfuka wk;=rej nr wkqj  3 la jq wdrïNl frdams;hkays wdl%duKh lsÍu isÿ flreKs' 

i;shl ld,hla" Èkm;du" wod< kshe§kays ORAC w.hka" uq̀M mafkda,s; m%udKh yd PH 
w.h mßlaId lrk ,§' frdams;hka tla lsÍug fmr yd miq hk wjia;d foflysÈu by; 

i|yka l< mrdñ;Ska úYaf,aIKh lsÍu isÿ flreks' ixLHdk úYaf,aIKh i|yd IBM 

SPSS Statistics version 21'0 uDÿldx.h fhdod .kakd ,§' .Kkh lr.;a m%;sM, uOH 

w.h  iïu; fodaI uOH w.h wdldrfhka m%ldY flreKs' P w.h 0'05 g jvd jeäùu 
ie<lsh hq;= f,i i<lk ,§'  

  
rEmh 1 ( ^A&' Ök l`M f;a j,ska   ^B&' Y%S ,xld l`M f;a j,ska 

              idod .;a fldïnqjd f;a   idod .;a fldïnqjd f;a  
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idod.;a fldïnqjd f;a foj¾.fhys PdhdrEm rEmh 1 ka fmkajd we;' rEmh 2 ka olajd 

we;s mßÈ meiSfï l%shdj,Ska u`.ska t;fkda,a ksmoùu fya;=fjka f;a j¾. foflysu PH 
w.hka ksudk ld, iSudj ;=,§ wvq ù we;' Y%S ,xld l`M f;a j, wvx.= uq̀M msfkd,a 

m%udKh Ök l`M f;a j,g jvd ie<lsh hq;= ;rï by< uÜgul mej;=ks' ^P  0'05& fuh 

jd¾;d jq ORAC w.hka iu`. iyiu.dñ jq w;r Y%s ,xld l`M f;a j, m%;sTlaisldrl 
yelshdjo Ök l`M f;a j,g jvd by< uÜgul mj;sk nj tkhska meyeÈ,s úh' meiSug 
,la lrk ,o l%shdldß wdydrhla f,i Ndú;d lsÍfï§ Ök l`M f;a j,ska idok fldïnqjd 
f;a j,g jvd by< m%;sTlaisldrl .=Khla Y%S ,xld l`M f;a j,ska idok flduqíjd f;a j, 
wvx.= neúka by< .=Kd;aul w.hla tys wvx.= nj ks.ukh l< yel'  
 
 

  
 
 
 

 
 
rEmh 2 ^A& PH ^B& uq̀M mSfkd,s; ixhq;sh ^C& ORAC w.hka 
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7'2'4' laIqø Ôú ;dlaIK úoHdj 
 

lDIs l¾udka;fha§ Ndú;hka i|yd ffcjmg,uh ffcjfmfydr jeä ÈhqKq lsÍu 
 

jHdmD;s kshuq ( uydpd¾h ð' fikúr;ak ^m¾fhaIK uydpd¾h& 
 

jHdmD;s f;dr;=re( 
 
wdydr iqrlaIs;;djh yd lDIsld¾ñl ksIamdokhkays ;sridr Ndjh ms<sn| f,dal m%cdjf.a 
wjOdkh j¾Okh fjñka mj;sk kuq;a ksj¾;k l,dmh m%Odk fldg.;a lDIsld¾ñl 
mßir moaO;skays ia:dhs;dj ms<sn| ks¾Kdhlhka wjfndaO lr.ekSu i|yd ork ,o 
m%hka;hka iSñ; uÜgul mj;S' iïm%odhsl lDIsld¾ñl Ndú;hka fya;=fjka ks¾udKh jq 
wys;lr mdßißl ;;a;ajhka ffcj iuqodh flfrys n,mEï we;s lrk w;ru ffcj 
úúO;ajh yd mdxY= idrj;aNdjh wvq ùu isÿ fõ' fuhg fya;=j jkqfha wjg mßirfha 
;sfnk Ôù yd wÔù n,mEï" iÔú wjia:dfõ isák Ôúka iqma; wjia:djg m;a lrkq 
,eîuhs' ^fifkúr;ak iy msßi" 2013& mdßißl wd;;Ska j,g uqyqK §fï§ mßir 
moaO;skays l%shdldß ia:dhs;djh flfrys laIqø Ôú m%cdjkays ;lafidak j, m%d:ñl 
iudkd;au;djh ±äj n,mdk nj jd¾;d ù we;' iq,n nelaàßhd ;lafidak j,g 
idfmalaIj ÿ,N nelaàßhd ;lafidak úiudkqmd;slj l%shdldß nj ksÍlaIKh ù ;sîu 
fuhg fya;=jls' fuu m%cdjka w;r fndfyda wiudkd;d we;s úg§ fyda m%cdfõ tla 
úfYaIhla fyda úfYaI lsysmhla u.ska wys;lr mdxY= ;;a;aj hgf;a§ ±ä wdêm;Hhla 
fmkakqï lrk úg§ mdßißl wd;;Ska j,g tfrysj Tjqkaf.a l%shdldrlï wvq 
m%;sfrdaê;djhlska hq;= fõ' tfiau th laIqøÔú l%shdldß;ajh wvq lsÍug fya;=jk w;r 
mßir moaO;s l%shdldÍ;ajh  flfrys iDKd;aulj ,nmdkq ,nhs' jEkav^¾& fyhsðka ^2006& 
úiska isÿlrk ,o wOHhkhg wkqj ridhksl khsg%cka mßir moaO;shg tlaùu fya;=fjka 
úfYaIfhkau khsg%cka ;srldrlhska we;=`Mj laIqøÔú m%cdj, ì| jeàu Ydl úúO;ajh wvq 
lsÍug fya;= jk w;r iuia;hla jYfhka lDIs ffcj úúO;ajh ydhkhg ,lalrk nj 
ksÍlaIKh ù we;' Ôú yd wÔú ixrpl w;r wka;¾l%shdj ÿ¾j, lsÍug fuu ;;a;ajh 
wdOdr jk w;r tys m%;sM,hla jYfhka mßir moaO;shl ishqï ;=,H;djh ì| jeàug ,la 
fõ' jkdka;r jeks iajNdúl mßir moaO;s j, mjd Ydl úfYaI úúO;aj ks¾Kh lsÍu 
i|yd mdxY+ laIqøÔúka b;d jeo.;a N+ñldjla bgqlrk nj ;yjqre ù we;' khsg%cka ;sr 
lsÍu yryd wjYH khsg%cka iemhSu ;=<ska l%shdldß mdxY= laIqøÔú m%cdjkays  j¾Okh yd 
m%j¾;kh Wfoid jeo.;a N=ñldjla khsg%cka ;srldrl laIqø Ôúka bgq lrkq ,nhs' mßir 
moaO;s ;=,H;djhg wd;;s ldrlhka úiska we;slrk ndOd lsÍï fya;=fjka m,sfndaOlhska 
yd jHdêcklhska jeks lDIsl¾udka;h flfrys iDKd;aulj n,mdk mßir idOl j¾Okh 
ùula isÿjk w;r wNHka;r Ôj l%shdjka iy pl%hka wju ùugo fya;= fõ' ta ksid 
úfhdack is>%;dj fya;=fjka Oq,l ixfhda. tla /ia ùfuka ;sridrNdjh flfrys wys;lr 
n,mEï we;s ù lDIsld¾ñl mßir moaO;Ska ydhkh isÿ fõ'  
 
ffcj fmdfydr ms<sn| m¾fhaIKhkays uE; ld,Sk j¾Okhla f,i" laIqø Ôú m%cdjka f.ka 
È,Sr-rhsfidaähd ffcj mg, m¾fhaIKd.dr;=<§ jeä ÈhqKq lr we;s w;r tajd ffcj 
mg,uh ffcj fmdfydr f,i" ^BF BFS& ye¢kafõ' ^fifkúr;ak iy msßis" 2008& ffcj 
mg, fkdidok ixrpl laIqøÔúkaf.a tal fyda ñY% j.djkag idfmalaIj ffcj mg,uh 
ffcj fmdfydr Ndú;dj u.ska khsg%cka ;srlsÍu" mdxY= Lksc fmdaIl ksoyia lsÍu" 
ldnksl wï, iy Ydl j¾Ol fydafudak ksIamdokh by< hdula fmkakqï lrk w;ru 
Ydl j¾Okh yd M,odj jeä ÈhqKq lsÍug fukau wd;;Ska ord.ekSfï yelshdj j¾Okh 
lsÍugo Wmldß fõ' laIqøÔú m%cdjkays isák rhsfidaìhdjka iu`. weifgdanelag¾ jeks 
wfkl=;a khsg%cka ;srlrk nelaàßhd úfYaIhka tla lsÍu u.ska by< .Kfha ffcj mg, 
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jeäÈhqKq lr.; yels w;r tu.ska rhsfidaìhd j,g khsg%cka ;srlsÍu myiq lrkq ,nhs' 

fydafudaisÜf¾Ü iskaf;aia i|yd fya;=jk Nifv cdkh fndfyda rhsfidaìhdjkaf.a fkdmsysgk 
w;r wfkl=;a khsg%cka ;srlrk nelaàßhdjka yd tla ùfï§ tlS cdkh Tjqka iu`. 
yqjudre lr.ekSug rhsfidaìhdjkag yelshdj ,eîu thg fya;=jhs' wvq ud;%dj, ridhksl 
fmdfydr Ndú;h hgf;a§" Ydl j¾Okh yd M,odj jeä ÈhqKq lsÍu flfrys ffcj 
mg,uh ffcj fmdfydr j, Okd;aul odhl;ajh" Ndú; lrk ridhksl fmfydr j, 
M,odhs;dj ffcj mg,uh ffcj fmdfydr u.ska jeä ÈhqKq lsÍu f,i w¾: ±laúh yels 

w;r" ta fya;=fjka ridhksl fmdfydr Ndú;h 50 lska muK wvqlr .; yel' ffcj 
mg,uh ffcj fmdfydr tla lsÍu u.ska" ridhksl fmdfydr Ndú;d lrk wjia:dfõ§ mjd 
mdxY= laIqø Ôú úúO;ajh ksis mßÈ mj;ajdf.k hdug yelshdj we;' ydhkhg ,la jq f;a 
j.d ìï j,g ffcj mg,uh ffcj fmdfydr fh§u u.ska ie<lsh hq;= uÜgulska iy 
idfmalaIj blauka laIqø ðù úúO;ajhla iy l%shdldß;ajhla fukau Ydl j¾Okfha jeä 
ÈhqKq ùulao ,`.dlr.kakd ,o w;r" laIqø Ôú îc f.dkqfõ iqma;;djh ì| fy,Su u.ska 
ffcj úúO;ajh jeä lr .ekSu iy mfia tl;=ù we;s we,Sf,dams;sl Ydl Oq,l ffcj 
m%;sl¾ulrKhg ,lalsÍu yryd fuhg fya;= jq nj ie,fla' tf,iu by< laIqø Ôú 
úúO;ajh f;a j.d ìï j, m,sfndaolhka iajNdúl ffcj md,khgo odhl fõ' ;jo 
ffcj mg,uh ffcjfmdfydr u.ska f;a j.d N=ñ j, mfiys khsg%ia Tlaihsâ jdhqj 
úfudapkh ùuo wvq lrk nj ksÍlaIKh fldg we;' by; ish,a, i<ld ne,Sfï§ ffcj 
mg,uh ffcj fmdfydr  Ndú;fhka fjkia lrk ,o laIqø Ôú júO;ajh yryd mßir 
moaO;s l%shdldß;ajh m%;sixia:dkh lsÍug yels ù we;s w;r ridhkslhka Ndú;d lrk 
tal j.djka iys; lDIsl¾udka;fha§ mjd ;sridrNdjh kej; we;s lr .ekSug Wmldß 
lr.; yels nj meyeÈ,sh'  
 
fN!ñl mßir moaO;s j, ;sridrNdjh hkq laIqø Ôõka" Ydl" udkjhska o we;=`Mj i;=ka 
iy mi jdhq f.da,h w;r ksf¾óh ixlS¾K wka;¾l%shdjl m%;sM,hls' tfyhskau th mdxY= 
yd jdhq f.da,Sh úoHdjka" lSg úoHdjka" jHdêfõoh iy wfkl=;a ish`M Ydl iy i;aj 
úoHdjkaf.a tluq;=jla f,i ±laúh yel'  
 
jeäÈhqKq lrk ,o ffcjúúO;ajh yd mßir moaO;s l%shdldß;ajh yryd ;sridrNdjh 
by< kexúh yel' flfia fj;;a" ñksid úiska ks¾udKh lrk ,o úoHdjkays iajNdj 
O¾ufha fï ixl,kh wvx.= ù fkd;sîu lK.dgqjg lreKls' cdxY= úoHd lafIa;%fha§ 
we;eï fyda fndfyda úg nyq;rhla jq mdxY= ridh{khska úiska mdxY= úoHdj ms<sn| 
fkd±k isàu fyda wjOdkh fhduq fkdlr isàu iy tys m%;sf,dauh ks;r ±lsh yels 
lreKla ùu ta i|yd WodyrKhla f,i ±laúh yel' fuhg uq,sl fya;=j jkqfha wka;¾ 
lafIa;% fydA fjkia lafIa;% iudfhdackh ^nyq lafIa;% iajNdjh& wmf.a m¾fhaIk iy 
ixj¾Ok l%shdj,sfha§ wju ùuhs' fuh wm úiska blaukska wjOdkh fhduq l<hq;= yd 
m%;sfYdaOkh lr.; hq;= jeo.;a lreKla f,i ye¢kaúh yel'  
 
 
jHdmD;s idrdxYh 
 
fmd,a j.dj i|yd ffcj mg, ffcj fmdfydr jeä ÈhqKq lsÍu 
 
fmd,a ;jdka i|yd ffcj mg, ffcj fmdfydr ixl,khla jeä ÈhqKq lsÍu fuu 
jHdmD;sfha wruqK úh' m%:ufhka" fkdb÷,a mia iys; ;jdka j, jevqKq fmd,a uqf,ka 
.,jd bj;a fldg f.k" tu uq,a u.ska nelaàßhd yd È,Sr tal frdams; we;slr.kakd ,§' 
uq,sl wOHhk wdh;kfha" laIqøÔú ;dlaIK tallh u.ska jeä ÈhqKq lrk ,o 
l%ufõohkag wkql+,j fuh isÿlrk ,§' fuu tal frdams;hkaf.a jHdêma;l;djh mßlaId 
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lsÍfuka wk;=rej" nelaàßhdjka iïnkaê; j.d udOHhfha j.d lsÍu u.ska khsg%cka 
;srlrk nelaàßhdjka y÷kd.ekSu isÿ úh' tfia y÷kd.;a nelaàßhdj, khsg%cfkaia 
tkaihsu l%shdldß;ajh we.hSu i|yd ^weisg,Ska TlaisyrK mßlaIdj& jdhq j¾Kf,aL 
Ys,amh fhdod .kakd ,§' f;dard.;a laIqø Ôúka fhdod f.k ffcj mg, jeä ÈhqKq 
lr.kakd ,o w;r tu.ska f;dard .;a ffcj mg,hka" l=reKE., jeú,s iud.ug wh;a" 
l=reKE., msysá ;jdka 4 lg fhdok ,§'  
 
jkdka;r Ydl ;jdka i|yd ffcj mg, fmdfydr jeäÈhqKq lsÍu 
 
;K ìï j, isgqjk ,o jkdka;r Ydl îc me< i|yd ffcj mg," ffcj fmdfydr jeä 
ÈhqKq lsÍfï jHdmD;sfha§ uq,;,fha laIqø Ôúka" y÷kd.ekSu i|yd kl,aia ixrlaIs; 
jkdka;rfha olakg ,efnk foaYsh Ydl j¾. 4 la jk uelrka.d bkaäld" fíid fi,ksld" 
isïfmdfldia fldlska lhsfkkaisia iy bhqÔkshd n%elshdgd hk Ydl Ndú;d lrk ,§' 
fuys§ nelaàßhd j¾. 32 la iy È,Ssr j¾. 13la y÷kd.kakd ,o w;r ffcj mg, iEÈu 
i|yd m¾fhaIK lrk ,§' tu.ska f;dard.;a laIqø Ôúka w;=ßka È,Sr-nelaàßhd ffcj mg, 
6 la jeä ÈhqKq fldg.;a w;r tajd ;jdka iy lafIa;% m¾fhaIK i|yd Ndú;d flreKs'  
 
f.dú - lafIa;% ;;a;aj hgf;a§ ffcj mg, ffcj fmdfydr j, n,mEu ;yjqre lsÍu 
 
uyj" .,a.uqj" wdkuvqj" hk m%foaY j, § nvbß`.=" lõms" rg lcq iy uqx weg j.djka 
i|yd ffcj mg," ffcj fmdfydr fhdod f.dúìï lafIa;% m¾fhaIK isÿ flreK w;r 
tajdfha j¾Ok mrdñ;Ska yd j¾Okh ms<sn| we.hSï isÿ flrefka jhU m<d;a lDIsl¾u 
fomd¾;fïka;=fõ iyfhda.s;djfhks' ;jo maf,akaá *qâia fm!oa.,sl wdh;kfha 
iyfhda.s;ajh we;sj wkqrdOmqr" uyshx.kh iy ;siaiuydrdu m%foaY j,§ nvbß`.=" uqx 
weg iy fidahd fndaxÑ i|yd ffcjmg, ffcj fmdfydr fhdod l< f.dú ìï lafIa;% 
m¾fhaIK ksu lrk ,§' óg wu;rj ù iy nvbß`.= i|yd ffcj mg," ffcj fmdfydr 
mßlaId lsÍu mÈh;,dj m%foaYfh§ isÿlrk ,§'  
 
ffcj mg," ffcj fmdfydr fhdok ,o nvbß`.=" ù" ;lald,s" ñßia iy f.dajd j.djka j, 
M,odj iy j¾Ok mrdñ;Ska we.hSu" wïmdr" ;,d;=Th" uyshx.k" hk m%foaYj,§ 
f.dúìï lafIa;% m¾fhaIK f,i iïmq¾K lrk ,§' 
 
fuu jHdmD;ska ish,a, 9m

2 jq úYd, m%udKfha ìï len,s j, f.dúìï j, lafIa;% ;;a;aj 

hgf;a§ isÿ lrk ,§' ish`M lafIa;% ys§" 100 ridhksl fmdfydr ^CF& Ndú;h" 50 

ridhksl fmdfydr   ffcj mg, ffcj fmdfydr Ndú;h iu. ixikaokh lrk ,oS' 

tysos fidhd .kakd ,o wkaoug 50] ridhksl fmdfydr   ffcj mg, ffcj fmdfydr 

Ndú;h u.ska 100 ridhksl fmdfydr Ndú;hg iudk fyda idfmalaIj jeä îc M,odjla 
,ndfok nj ;yjqre úh' ridhksl fmdfydr Ndú;h wvq lsÍug yels ùu iy M,odj jeã 
úu hk m%;s,dN fuhska ysu fõ' 
 
nvbß`.= i|yd ±kg mj;ajd ffcj mg, ffcj fmdfydrys .=Kd;aul Ndjh jeä ÈhqKq 
lsÍu i|yd tys Ndú;d jk È,Sr úfYaIh m%;sia:dmkh lsÍug jHdmD;shla l%shd;aul 
fjñka mj;S' wvq mdxY= fmdia*ria uÜgula iys; wjia:djkaysoS ffcj mg, ffcj 
fmdfydr j, ld¾hlaIu;dj jeä lsÍu flfrys fuh jeo.;a fõ'  
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ndysr m¾fhaIK uydpd¾h   ( uydpd¾h tia'ta' l=,iqßh 
m¾fhaIK iyldr    ( hq'ú'ta' nqoaêld" tia' talkdhl" tï' 
fikúr;ak 
fcHIaG udKav,sl ;dlaIK ks,Odßka  ( wd¾'is'fla' lreKdr;ak" ta'fla' m;srK 
 

 
 
7'2'4'1' j¾ê; laIqøÔõ ffcj mg, j,g lDIs ffcj úúO;ajh ydhkh wvq lsÍug yelsfõ 

o@ 
 

tÉ'tï't,a'whs' fyar;a" ð' fikúr;ak" tka' fiakdkdhl 
laIqø Ôú  ;dlaIK jHdmD;sh" uq,sl wOHhk wdh;kh" uykqjr 

 
mßir moaO;s l%shdldß;ajh mj;ajd .ekSu iy tys m%j¾;kh i|yd ffcj úúO;ajh 
uq,slju fya;= fõ' ffcj úúO;aj ydhkfhys wjidk m%;sM,h jkqfha Ôjh yd tys 
ÑriaÓ;sh flfrys ;¾ckhla we;sùuhs' kq;k lDIsl¾udka;h jkdys ffcj úúO;ajh 
ydhkhg n,mdk m%Odk;u fya;=jla fõ' ^celaika iy msßi" 2005& ±kg b;=re ù we;s 
lDIs ffcj úúO;ajh ixrlaIKh lsÍu j¾;udkfha§ uqyqK fok m%Odk;u .eg¨jla f,i 
ye¢kaúh yel' ±kg mj;akd ixrlaIK l%ufõohka ffcj úúO;ajh ydhkh wju 
lr.ekSu i|yd m%udKd;aul uÜgul fkdue;s nj u;fíod;aul lreKls' ^laf,hsÊfkÜ" 
2011&' fï fyaa;=fjka kjH m%fõYhka iy ixl,am mßlaId fldg ne,sh hq;= h' laIqø Ôj 
úoHdfõ uE;ld,Sk j¾Okhla f,i" È,sr mDIaGhg iïnkaO jq nelaàßhd m%cdjka fyj;a 
ffcj mg,hka úúO ffcj ;dlaIKsl fhojqï j,§" wOHhkh lr we;' ^fifkúr;ak" 
2008&' ±kg jd¾;d ù we;s wkaoug tfia y÷kajdÿka ffcj mg,hka mßir moaO;s 
l%shdldß;ajh jeä ÈhqKq lsÍug odhljk w;ru ffcj úúO;ajh flfrys iDcq 
odhl;ajhla olajhs' lDIsld¾ñl mßir moaO;skays mfiys ydhkh jq ffcj úúO;ajh 
kej; we;slr .ekSu i|yd y÷kajd ÿka ffcj mg,j, n,mEu úu¾Ykh lsÍu Wfoid 
fuu jHdmD;sh l%shd;aul lrk ,§' lDIs j.d ìï j,ska ,nd .;a mia ksheÈ fï i|yd 
fhdod.;a w;r tajd fjk fjku ffcj mg," tys wvx.= laIqø Ôúka tal j.djka jYfhka 
laIqø Ôúka j.d lrk fmdaIK ødjKhl yd wei%e; c,h fhdod n÷ka.; mßlaIdjla isÿ 
lrk ,§' udi ;=klg miq tu n÷ka ish,a, Ydl yd laIqø Ôú úfYaI idrj;aNdjh" 
khsg%cfkaia tkaihsu l%shdldß;ajh iy mdxY= mrdñ;Ska lsysmhla Wfoid we.hSu lrk ,§' 
tysÈ wkdjrKh jqfha j.d m%;sldrhka iys; n÷kaj,g jvd ffcj mg, m%;sldrlh iys; 
n÷kaj, ie<lsh hq;= uÜgulska by< nelaàßhd" È,Sr" yd Ydl úfYaI idrj;aNdjhla" 
fukau mdxY= khsg%cfkaia l%shdldß;ajh" ldnksl ldnka" m%fhdackhg .; yels wefudakshï 
iy khsfÜ%Ü w.hkao by< uÜgul we;s njhs' fuu wOHhkhka u.ska meyeÈ,s jk 
wdldrhg jeä ÈhqKq lrk ,o laIqø Ôú ffcj mg, tkak;a lsÍu u.ska Ydl iy laIqø Ôú 
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úúO;ajh yd mdxY= .=Kd;aul mrdñ;Ska flfrys Okd;aul n,meula we;s lrk nj lsj 
yel' fï wkqj n,k l< jeä ÈhqKq lrk ,o laIqø Ôú ffcj mg,hla" lDIsld¾ñl mßir  
moaO;ska ysÈ" fukau wjYH kï iajNdúl mßir moaO;ska ysÈ o" fukau wjYH kï 
iajNdúl mßir moaO;skayso ffcj úúO;aj ydhkh wvq lsÍu i|yd kjH ffcj 
;dlaIKsl fuj,ula f,i Ndú;d l< yel'  
 
j.=j - 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
laIqø Ôú ffc, mg, tla lrk ,o" È,Sr tal j.djka ^fld,sfgdá%lï úfYaIh& iy 
nelaàßhd tal j.djka tla lrk ,o ^rhsfidaìhï" n%eärhsfidaìhï" wefifgdnelag¾ iy 
weifgdnelag¾ úfYaIhka& mia n÷ka j, m%;sldrlhka fh§fuka uilg miq Ydl 

úfYaI;ajh" j.=fõ tla tla ;Srej u; we;s tlfklg fjkia wlaIhka u.ska 5 
iïNdú;d uÜgfï§ fjfiis fjkila ksrEmKh lrk w;r iudk wlaIrhka iys; ;Sre tu 
iïNdú;d uÜgfï§ fjfiis fjkila fkdfmkajk tajd fõ' ;Sre u; we;s isria ,l=Kq 
u.ska iïu; fodaIh fmkakqï flf¾' 
 
fhduqj (- 
 
iyfhda.S;djh  ( uydpd¾h whsjka flkä" isâks úYaj úoHd,h" ´iafÜ%,shdj 
 
udkj iïm;a ixj¾Okh (  
 
o¾Ykm;s Wmdêh  ( hq'ú'ta' nqoaêld ^m¾fhaIK iyldr& iïmq¾K lrk ,§ 
 
ksnkaOkfha ud;Dldj ( khsg%cka ;srlrk nelaàßhd yd È,Sr wvx.= ffcj mg,      

  ;sridr nv bß`.= ^Zeamays . L.& j.djla i|yd kjH ffcj      

  fmdfydr ;dlaIKh ̂ úoHd mYapd;a Wmdê wdh;kh (PGIS)"     
  fmardfoKsh  úYaj úoHd,h  
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wdpd¾h Wmdêh $ o¾Ykm;s Wmdêh i|yd fmardfoksh úYaj úoHd,fha úoHd mYapd;a 
Wmdê wdh;khfha ,shdmÈxÑ jqjka" ^jHdmD;s ±kg flfrñka mj;S&  
 

1- ta' fyaj.uf.a yd ä' iskay,f.a - wdpd¾h Wmdê ^W!j fj,a,iai úYaj úoHd,h& 
2- wd¾'ä'ta' .=Kfialr o¾Ykm;s" Wmdêh ^reyqK úYaj úoHd,h& 

 
úoHdfõ§ m¾fhaIK jHdmD;s ^iïmq¾K lrk ,o& 
 

1- m%shx.sld udfk,  ^inr.uqj úYaj úoHd,h& 
2- iqNdYsks rdcmlaI ^rcrg úYaj úoHd,h& 
3- ksmqks pkaøisß  ^rcrg úYaj úoHd,h& 
4- mshqñ úfÊmd,  ^W!j fj,a,iai úYaj úoHd,h& 

 
iafõÉPd mqyqKqj ,enqjka 
 

1- tia'.=Kr;ak ^fmnrjdß 2012 - fï olajd& 
2- tia'hq' je,añ,a,f.a ^foieïn¾ 2012 - fï olajd& 
3- t,a'tï'ta'tka' wfír;ak" ví'ta'is'whs' fmf¾rd ^yd¾ä wdh;kh& 
4- ví'ta'tï'tï' úfÊiqßh ^wfm%a,a 2013 - fï olajd& 
5- ta'tï'jhs'jhs' Bßh.u ^ud¾;= 2013 - fï olajd& 
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7'2'5' iajNdúl ksmehqï' 

jHdmD;sh kshuqjd ( uydpd¾h hQ't,a'î' chisxy 

tka'tia' l=ud¾" 

jHdmD;s f;dr;=re 

YdL È,Sr"wfkl=;a CIø Ôùka" uqyqÿ Ôùka yd ,hslk úiska ksmojk oaú;sl mßjD;a;sl 
øjHhka iajNdúl ksmehqï f,i yeÈkafõ' tn`ÿ oaù;Sl mßjD;a;sl øjHhka ^wka;" YdlSh 
È,Srhlao we;=<;aj& iy Y%S ,xldfõ wdydrhg .efkk m<;=rej, ridhk yd ffcj 
l%shdldÍ;ajh ms<sn`o iajNdúl ksmehqï jHdmD;sfha m¾fhaIK lghq;= ;=,ska wjOdkh 

fhduqlr we;' LC – MS  l%ufõofhka Ndú;fhka f;a" m<;=re yd l=`M nvq j, wvx.= fmd,s 
msfkda,a y`ÿkd .ekSu i`oydo m¾fhaIk lghq;= isÿ flf¾' iajNdúl m%Njhkaf.ka udkj 
yd Ydl frda. md,kh i`oyd Ndú;d l, yels ffcj l%shdldÍ ksiaidßlhka yd ixfhda.hka 
y`ÿkd .ekSu jHdmD;sfha iuia: wruqKhs'  

ksiaidßlhka yd ixfhda.hka ys ffcj l%shdldÍ;ajhka ffcjdi¾Khka Ndú;fhka 

úsYaf,aYKh flf¾' iajNdúl m%;sTlaisldrlhka wvx.=o hkak y`ÿkd .ekSug DPPH (2,2 

vhsmSskhs,a -1- mhsl%s,a yhsv%is, a& úYaf,aIKhkao" ffi,Sh úI;djh y`ÿkd.ekSug lrÈh 

l+Ksiaikaf.a u¾kmkd úYaf,aIKhkao m%;s È,Sr ixfhda. ;sfí±hs y`ÿkd .ekSug TLC 

nfhdaTfgd.%e*s l%ufõohkao Ndú;d flf¾' iajNdúlj we;s jk   - weghsf,aia β - 

.a¨fldisfâia iy ,hsfcia ksfYaOlhka ;sfí±hs y`ÿkd.ekSug tkaihsu úYaf,aIKhla 
fhdod .efkk w;r  tkhska fi!LH yd wdydr ksIamdokhka i`oyd Ndú;d l, yels 
iajNdúl m%Njhka y`ÿkd.; yels fõ' fuu ksfYaolhska úfYaIs; tkaihsu iu`. wka;¾ 
l%shdfjka wod, iajNdúl Wmia:rh u; isÿ lrk tkaihSóh l%shdj,shkag ndOd muqKqjhs' 
tnÿ iajNdúl ksfYaOlhka frda. we;sùu j<lajd,k ffcj ridhkslhka f,i Ndú;d l< 
yelsh' WodyKhla f,i Èhjeähdj" ia:q,Ndjh jeks frda. md,kh l,yels T!IO j¾. 

ksmoùu i`oyd   - weghsf,aia β - .a¨fldisfâia yd ,hsfcia ksfYaOlhka Ndú;d l< yels 
w;r tajd T!IO CI;%fha kj ksmehqï f,i jeä ÈhqKq lsÍug yels fõ'  

Penicillum notatum  È,Sr j,ska wyïfnka m%;sÔú fmksiS,ska y`ÿkd.ekSug yels ùu;a iu`. 
m%;sÔjl yd È,Sr mßjD;a;slhka ms<sno m¾fhaIK /ila werUqks' wka;(YdlSh È,Sr udÈ,s 
úiska wod, Odrl Ydlhg iudku fyda ta yd fndfyda ÿrg ieifok iajNdúl ksmehqï 
ksIamdokh lsÍu isÿflf¾' fï i`oyd WodyrKhla f,i meis*sla fhï fyj; a Taxus 

brevifolia Ydlfhka ,nd .efkk ms<sld j¾Ok T!Iohla jk gelafid,a" tu Ydlfha lfoys 

Ôj;ajk wka;¦ YdlSh È,Srhla jk Taxomyces andreane úiskao ksmojkq ,efí'  

Y%S ,xldfõ iuyr m<;=re j,ska ,nd.; yels wka;(YdlSh È,Sr fjkalr ,nd .ekSfuka 
ÿ¾j, ffcj l%shdldÍ mßjD;a;sl øjHhka ,nd .ekSug yels ù we;'  

ixfhda.S;djhka  

1. wdpd¾h ví,sõ'ta'wd¾'à' úl%uwdrÉÑ HORDI, .kafkdarej  
2. wdrd¾h fla'ta' tka'mS' nKavdr HORDI, .kafkdarej 

3. uydpd¾h î'tï'wd¾' nKavdr" úoHd msGh" fmardfoKsh úYaj úoHd,h 

4. uydpd¾h jika;s f;jkdiï" ffjoH mSGh fmardfoKsh úYaj úoHd,h' 

5. wdpd¾h l=uÿ fmf¾rd" ffjoH mSGh" ffjoH mSGh fmardfoKsh úYaj úoHd,h 

6. uydpdrh §ma;s hlkaodj, " úoHdmSG" fmardfoKsh úYaj úoHd,h' 
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7. uydpd¾h jhs' *qðfudf;da" fgdlsfhda ;dCIK wdh;kh" cmdkh' 

8. uydpd¾h tka' l=yakÜ" cdfldíia úYaj úoHd,h" c¾uksh'  

 
m¾fhaIK úoHd (  wdpd¾h fla'Ô'tka'mS' mshfiak ^cd;sl úoHd mokfï  
    jHdmD;shls& 
m¾fhaIK iylrejk ( tÉ'tï'tia'fla'tÉ' nKavdr  

fla'ms'B' moau;s,l ^2013 iema;eïn¾ olajd& 
ð'ð'B'tÉ'o is,ajd 
tÉ'wd¾'ví,sõ 'tï'ã'ms'fla' kshkaf.dv  
^2013'04'17& olajd - cd;sl úoHd mokfï jHdmD;shls'  
ta'Ô'ä'ã' is,ajd ^2013 Tlaf;dan¾ olajd& 
wd¾'tï'ví,sõ'iS'fla' lreKdr;ak ^2013'04'17& olajd" cd;sl 
úoHd mokfï jHdmD;shls' 
à' Y%S;drka ^2013'05'15& olajd cd;sl úoHd mokfï 
jHdmD;shls& 

fcHIaG udKav,sl ;dCIK ks,OdÍ( ã'tia' chùr 
 

 

 

 

 

 

 

 

7'2'5'1  wdydrhg .efkk m<;=re j, ridhkh yd ffcj l%shdldÍ;ajhka 

Ô'Ô'B'tï' o is,ajd wd¾'tï'ví,sõ'iS'fla' lreKdr;ak" ã kshkaf.dv" ã'is' .=Kj¾Ok 
tka'tia' l=ud¾" hQ't,a'î' chisxy iajNdúl ksmehqï jHdmD;sh" uQ,sl wOHhk 

wdh;kh"uykqjr' 

 Y;j¾I .Kkdjla ;siafia ñksiqka yd i;=ka úiska m<;=re mßfNdackhg .efkk 
w;r úI rys;" mßir ys;ldñ ridhksl ixfhd. Fndfydauhla m<;=re j, 
wka;¾.;j mj;S' m<;=re ms<sn`o isÿlr we;s wOHhkhka fndfydauhla úiska tajdfha 
fmdaIKSh w.h ms<n`o muKla wjOdkh fhduqlr we;' m<;=re mßfNdackh lsÍfuka 
ksoka.; frda. fndafyduhla i`oyd we;s wjodku wvqlr .;yels jk w;r jhia.; 
ùu;a iu`. isÿjk lD;Hd;aul wjk;Ska wjulr.; yels fõ' ksj¾;k l,dmSh 
m<;=re Ydl j,g iqúfYaIs jQ ixfhda. ms<sn`o ffcj l%shdldÍ wOHhkhka isÿ lsÍfuka 
wdl¾IKSh ridhk m¾fhaIK fidhd.ekSï /ila isÿ lsÍug yels úh' Ydl j,ska 
jHq;amkak jk wdydrhkays wvx.= ldfndayhsfâ%g c, úÉfþok ksfYaOk tkaihsuhka 

^Wod(   weuhsf,aia& oshjeähdj II wdldrfhka mSvd úÈk frda.Ska i`oyd" reêr 
.a¨fldaia m%udkhka wvq lr,Sug jeo.;a fõ' m%;sTlaisldrlhka ksoyia uqla; LdKavhka 
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u.ska we;s lrk Tlaislrk wd;;sh ÿre,Sug;a tkhska jhia.; ùu;a iu.  we;sjk 
úúO frda.ndOd j,ska wdrCIdj ie,iSug fyda we;s ùu m%udo lr,Sug wdOdr flf¾' 
mßir ys;ldó lDñkdYl yd m%;sÈ,Srldrlhka fjkalr .ekSugo m%;s È,Sr 
l%shdldÍ;ajh olajk m<;=re ksiaidß;hka jeo.;a fõ'  

wruqKq 

Y%S ,xldfõ wdydrhg .efkk m<;=rej, ffcj l%shdldÍ;ajhka úfYaIfhka m%;s È,Srl" 
m%;s Tlaisldrl" ffi,S úI" YdlSh úI yd tkaihsu ksfYaOk l%shdldÍ;ajhka 
wkafõIKh lsÍu  

l%ufõoh yd m%;sM,  

fn,s (Aegle marmelos), lcq mqyq,ka (Anacardium occidentale)" ì,sx (Averrhoa bilimbi), 

meKs flduvq (Citrullus lanatus) f.drld (Garcinira Cambogia), osjq,a (Limonia 

acidissima)" iem;s,a,d ^Manil Karazapota&" rUqgka (Nephelium Lappaceum) meIka 
mDDÜ (Passiflora Edulis) rgfk,a,s (Phyllanthus Emblice) hk m<;=re úfYaIhka fuu 
wOHhkh i|yd fhdod .ekqKs' tu m<;=re j, wdydrhg .efkk fldgi fldgd ñßld 

hqI fjkalr.kakd ,§' tu hqIhka n-fylafiaka yd EtOAC weisfÜg fhdod .ksñka 

wkql%ñl ksiaidrKh lr.kakd ,§' hqI bj;alr.;a miq b;sßjk fldgi n- fylafiak a 
EtOAC iy MeOH Ndú;fhka wkql%ñl ksiaidrKh lr.;a w;r MeOH ksiaidßlhk a 
N- ìhqgfkda,s yd c,h iu`. úfNaokhg ,lalrk ,§' ish¨u ksiaidßhka 

ffcjdikhkag ,la lrk ,§' m%;s È,Sr l%shdldÍ;ajh wkdjrKh lr.ekSug C-

Cladoporioides j,g tfrys TLC ffcjdirKhkao m%;sTlaisldrl l%shdldÍ;ajh i|yd 
DPPH ldKav bj;alsÍfï yelshdj úYaf,aIKho ffi,Sh úI;djh i|yd Artemia 

Salina u¾;H;d úYaf,aIKho YdlSh úI;djh i|yd i,do îc ( Lactuca Sativa Seed) 
m%frdayK ksfYaOkh úYaf,aIKh yd tkaihsu ksfYaokh i|yd α-weuhsf,aia  yd ,hsfÊia 
ksfYaokh l%shdldÍ;aj úYaf,aIKh o isÿlrk,§' we;eï ffcjdi¾Khka ys m%;sM, 
2012 jd¾Isl úu¾Ykh hgf;a olajd we;' m<;=re ksiaidßl ffcj irKhkaf.ka 
,nd.;a m%;sM, j,g wkqj fn,s" lcq mqyq,ka" ì,sx hk m<;=rej¾. veäÿr wOHhkhka 
i|yd f;drd .ekqKs' 

α-weuhsf,aia ksfYaokh m%;sTlaisldrl .=Kh" uqyqÿ l+ksiaika i|yd úI ùu" YdlSh 

úI;djh úoyd olajk ,o lcq mqyq,ka iy fn,s ksiaidßlhkaf.a iy α- weuhsf,aia  
ksfYaokh yd m%;sTlaisldrl l%shdldÍ;ajh ±lajQ meIka mDDÜ ksiaidßlhkaf.a ffcj 
l%shdldÍ ixfhda.hka fjkalr .ekSu i|yd l%shdldÍ kshdul Nd.SlrK lghq;= 
isÿflrñka mj;S'  

Aegle Marmelos fyj;a fn,s ms<sn|j isÿl< uQ,sl wOHhkhka u.ska EtOAC 

ksiaidßlhka ;=<§ olajk by< m%;sÈ,Sr yd m%;s Tlaisldrl l%shdldÍ;ajh ;yjqre 
lr.ekSug yelsúh' is,sld fc,a" fid*efvlaia LH-20 fhdod .ksñka isÿl< 
úfNaokhkaf.ka ixfhda. 12 la fjkalr .ekqKs' ^1 12& fuu ixfhda.hkaf.a jHqyhka ^1& 
fid/,ska" 8 -ñf;dalaisfidre,Ska ^2&" uduf,aâ" iekaf;dfgdlafida,a ^4&" 6 

wïfn,sf*dfrdaka ^5&" 6"7 tfmdlaiswdmafgka ^6&" ´ fu;s,aye,af*daäfkda,s ^7&" ´-

whsfidafmakaákhs,a ye,af*daäfkda,a ^8&" EN ^2& yhsfv%dlaiSkm -2- ^4& fuf;dlais*Sk,a 
t;s,a iskuhsâ ^7& ^B& tka ^2-^4^3 ó;hs,a ìhqÜ -2- tkdhsf,dlais 8Skhs,a - 2 yhsfv%dlais 
Bkhs,a& t;s,a iskeuhsâ ^09&" ^B& - tka -^ 2 - ^4 ^3 ókhs,a ìhqÜ -2- tkdhsf,dlais *Skhs,a & -
2- tfkdlais f,dlais& iskeuehsâ ^10&"^B& -tka- ^2-^-4^3- ó;hs,a ìhqÜ -2- tfkdhs,a f,dlais& 
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*Skhs,a &2- fuf;dlais Bkhs,a & iskeuáâ ^11& yd iskuhsâ wï,h ^12& f,i y`ÿkd 

.eKsks' ta i`oyd 1
H yd 13

CNMR yd MS m%ldY o;a; we;=,;a úia;rd;aul 
úYaf,aIKhla isÿ lrk ,§' 3" 4" 5" 7"8" 9" 10 yd 12 hk ixfhda.hka jvd;a nyq,j 
wka;¾.; jQ neúka tajd ffcj i¾Khkag ,la lrk ,§' tys§ 4 yd 5 hk ixfhda.hka 
C.Clados porioides j,g tfrysj ie,lsh hq;= ;rï by, m%;s È,Srl l%shdldÍ;ajhla 
olajk njo 4" 5" 8" 10" 12 hk ixfhda.hka by, m%;sTlaisldrl l%shdldÍ;ajh olajk 
njo wkdjrKh lr.kakd ,§' tfukau 3" 4" 7 hk ixfhda.hkaf.a ffcj 
l%shdldÍ;ajhka ksÍKh lsÍu fï jk úg;a isÿ flfrñka mj;S' 

±kg isÿflfrñka mj;sk wOHhkhkaf.ka fn,s j, wvx.= by, ffcj l%shdldÍ 
ixfhda.hla ms<sn`o wkdjrKh ù we;' fufia ksj¾;k l,dmSh m<;=re j, wvx.= 
ffcj l%shdldÍ ixfhda. y`ÿkd .ekSu u.ska cd;sl wd¾Ólhg jákdlula tl;= lsÍug 
yels jkq we;'  

 

7'2'5'2 wka; ( YdlSh È,Srhkays ridhkh yd ffcj l%shdldÍ;ajhka 

fla'Ô'B'moau;s,l" fla'Ô'tka'mS' mshfiak" tka'tia' l=ud¾" hQ't,a'î' chisxy' 

yeÈkaùu  

wka; (YdlSh È,Sr hkq Odrl Ydlhkag meyeÈ,s jk uÜgfï ydkshla isÿ fkdlrñka" 
tys wNHka;r mgl ;=,ska >kdjdi f,i Ôj;ajk Ôú úfYaIhls' tu È,Srhkays kjH" 
T!IO úoHd;aul f,i l%shdldÍ úh yels wKq wka;¾.;j we;s nj jd¾;d ;sfí' T!IO 
yd lDIs ridhkhka f,i Ndú;hg .; yels oaú;Sl mßjD;sl øjHhka ,nd .ekSug 
iqÿiq m%Njhla f,i fuu wka;( YdlSh È,Srhka y`ÿkdf.k we;' flfi,a úfIaYhkays 
yd jefvk È,Sr" ,djq̈  îchkays wvx.= wka;(YdlSh È,Sr yd ñlekshd ialekafvia 
fyj;a j;=md,s m;% wdYs%; È,Srhka ms<sn`o wm úiska isÿ lrk ,o uE; ld,Sk 
wOHhkhka ;=<ska tajdfha ridhkh yd ffcj l%shdldÍ;ajh ms<sn`o wkafõIKh lrk 
,§' ,djq¿ (Poutena Campcchiana) hkq ksj¾;k l,dmfha jefvk Sapotaceae l=,hg 
wh;a Ydl j¾.hl yg .kakd ly meye;s m,;=rls' tys iuyr lefrdáfkdhsv iy 
fmd,smsfkda,sl ixfhda.hka wvx.= ù mj;sk nj jd¾;d ú ;sfí' ,djq̀M îc j,ska 
,nd.;a ksiaidßlhkaf.a gelaisf*da,ska" .ef,da legÑka" lajdfiáka yd 4 yhsfv%dlais 
weisfgd*sfkdaka wka;¾.; jk nj wmf.a fmr wOHhkhka ;=,ska jd¾;d lrk ,§'  

wruqKq 

,dj`M f.ä iu`. iy iïnkaOj mj;sk wka;( YdlSh È,Srhka ys wvx.= mßir 
ys;ldñ ffcj l%shdldÍ ixfhda.hka ms<sn`o wOHkh lsÍu'  

l%ufõoh yd m%ÓM,  

,djq̀M (P. Campchinan) ,dj`M îc f;jrla wmQ;slrKh lsÍfuka wk;=rej tys 
wNHka;r fldgia w¾;dm,a fvlaiafg%daia ta.d¾ uOH u; nyd,k ,§' Èk 3-4 lg miq 
wka;( YdlSh È,Srhka fjkalr.; yels jk w;r wkaùCIsh yd rEm úoHd;aul 

,CIKhka wkqj th TRICHOCOMACEAE l=,hg wh; a PENCILLIUM 

PURPUROGENUM f,i y`ÿkd.kakd ,§' fuu È,Srh w`ÿre fld< meye;s fldksäï 
iy r;= meye;s  ødjH j¾Klhkaf.ka iukaú; úh' È,Srfha wkkH;djh ;yjqre lr 
.ekSug wKql úoHd;aul wOHhkhka ;jÿrg;a isÿ flfrñka mj;S' w¾;dm,a 
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fvlaiafg%daia ta.d¾ udOH u; ;enq ;ks frdams;hka úYd, mßudKfha w¾;dm,a 
fvlaiafg%daia w¾O >k udOH wdl%uKh lsÍfuka wk;=rej úoHd.dr p,lhla ;=< ldur 
WIaK;ajfha îfc!IKh ùug bv yßk ,§' i;s 4 lg miq udOHh fmrd .kakd ,§' tu 
fmrkhka tks,a weisfÜÜ $c,Sh udOHfha úfNaokhg ,la lsÍfuka wk;=rej t;s,a 
weisfÜÜ ksiaidßlhka ,nd .ekqKs' fmrd .ekSfuka b;sß jQ fldgi fydÈka wUrd  
EtOAC yd MeOH iu`. wkql%ñl ksiairKhkag ,la lsÍfuka wk;=rej EtOAC yd 
MeOH ksiaidßlhka muKla lrÈh l+ksiaikag úI;djh olajk ,§' EtOAC ksiaidßlh 

is,sld fc,a" fi*fvlaia LH –20 yd PTLC l%ufõohka Ndú;fhka úfNaokhg ,la lrk 
,§' tu.ska mdr cïnq, l,dmfha il%Sh jk ixfhda. 1 yd 2 ,nd .ekqKs' fuu ixfhda. 
1 ge,frdfldkafjd¨áka A f,io ixfhda. 2 4- yhsfv%dlais weisfgd*Sfkdaka f,io y`ÿkd 

.ekqKs' ge,frfldkafjd¨áka A, TALAROMYCES CONVOLUTES hk È,Srfha  

wka;¾.;j ;snQ w;r PENICILLIUM RUBRUM ë,Srfha tys yhsfv%dlais,a 

jHq;amkakhka wvx.= ù ;snqKs' wod, wka;(YdlSh È,Srh PENICILLIUM .Khg wh;a 
jk nj fuu.ska ;yjqre úh'  

tfukau ,djq̀M îc ksiaidß;hkaf.a wka;¾.;j ;sî P- yhsfv%dlais weisfgd*sfkdaka 
fjkalr .ekSug o yels úh' tneúka îc j, fukau wkak(YdlSh È,Srh ;=,o ixfhda. 
wvx.= ù we;s nj ;yjqre úh'  

j;=fmd,a Ydl m;%hka 70] t;fkda,a yd 5] fidaähï yhsfmdlaf,drhsÜ iu`. f;jrla 

wmq;slrK l%shdj,Skag ,la lsÍfuka wk;=rej NP-MI j¾.fha iqÿ meye;s È,Sr 
udÈ,shla fjka lr.ekSug yels úh' l,ska isÿ lr we;s wOHhkhka u.ska we,Sf,dam;sl 
il%sh Ydlhka f,i y`ÿkdf.k ;sfí' tu È,Srh úYd, mßudKfhka iy,a udOHfha j.d 
lsÍfuka miq tks,a weisfÜÜ yd weisfgdaka iu`. wkql%ñl ksiairKhkag ,la lrk ,§' 

is,sld fc,a" fi*efvlaia LH – 20 l=`MKq úfNaokhka yd wk;=rej PTLC l%ufõohkag 
fuu ixhqla; t;s,a weisfÜg yd weisfgdaka ksiaidßlhka ,la lsÍfuka wu;rj 
fiialaúgmSka vhs,elafgdaka j¾. 2 la ,nd .eKsks' tajd j¾Kj,sCI wOHhkhka 

Ndú;fhka uhslefkd,hsâ (1) yd vhsyhsfv%duhslefkd,hsâ (2) f,i y`ÿkd .kakd ,§' 
jd¾;dù we;s o;a;hka iu`.o iiod ne,Su isÿ flreKs' óg fmr isÿ l, wOHhkhka 
iu`.o ii`od ne,Su isÿ flreKs' óg fmr isÿ l, wOHhkhka u.skao j;=md¿ Ydl 
m;%j,ska uhslefkd,hsâ fjkalr .ekSug yels ù we;' uhslefkd,hsâ by, 

we,Sf,dm;sl l%shdldÍ ixfhda.hla jk w;r i,do îc m%frdayK ffcji¾Kfha§ 0.083 

PM/ml  wju ksfYaOl idkaøKhla olajd we;'  

j;=md`M Ydl m; ^j,ska fukau NP-MI wka;( YdlSh È,Srfhkao 1 ixfhda.h fjkalr 
.ekSug yelsùu jeo.;a lreKla f,i ±laúh yel' 1 yd 2 hk ixfhda.hla óg fmr 
ñlekshd úfYaIfha Ydlhkaf.ka jd¾:d ù we;' tfukau tu ixfhda.hka 
STAPHYLOCOCCUS  AUREUS yd β HAEMOLYTIC  STREPTOCOCCUS  A 
ldKavhkag tfrysj m%:s os,Sr l%shdldrS;ajho olajd we;' tfukau 1 yd 2 wvx.= 

ksiairslhka DNA fmd,suf¾ia ksfYaOl l%shdldrS;ajh olajk njo fy,s úh'  
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7'2'5'3 flfi,a úfYaIhkays wvx.= È,Srhkaf.a ridhkh yd ffcj 
l%shdldÍ;ajh 

tÉ'tï'tia'tï' nKavdr" tka'tia' l=ud¾" hq't,a'î chisxy 

iajNdúl ksmehqï jHdmD;sh" uQ,sl wOHmk wh;kh" uykqjr 

yeÈkaùu  

ffcj l%shdldÍ iajNdúl ksmehqï ms<sn`o isÿ lrk wmf.a wOHhkhka ;j ÿrg;a wLKavj 
isÿ lsÍu i`oyd flfi,a úfYaIhka ys wka;¾.;  È,Srhka úiska ksmojk oaú;sl 
mßjD;a;sl øjHhkays ridhkh yd ffcj l%shdldÍ;ajh wkafõIKh lrk ,§' wyïnhla 
f,i fmksis,Ska m%;sÔjl y`ÿkd .ekSu;a iu`. È,Sr mßjD;a;sl øjH ms<sn`o m¾fhaIK 
/ila wdrïN ù ;sfí' È,Sr j,ska ,nd.; yels T!IO j¾. lsysmhlau fi!LH yd fnda. 
iqrCIs;;djh i`oyd ±kgu;a nyq, f,i Ndú;hg .efka' gelafida,a" fuúfkd,ska" 
f,djeiagdáka" m%úiagdáka" isïuiagdáka" ^fldf,iagfrda,a wvq lsÍu i`oyd& fmksis,ska" 
wefglais,ska" fi*aá%lafidaka" fi*ef,daiafmdßka ^m%;sÔjl& ihslaf,diafmdßka ^m%;sYla;s 
m%yKl& w¾f.dgeñka ^ore Wm;a myiq lrùu&" vhskuhsiska ^m%;snelaàßh&" 
.%hsisfhd*,añka ^jg mKq wdidok je,elaùu& mhsfrd,a khsá%ka" iafg%dì,sßkia" ^m%;so,sr& ta  
w;r fõ' tneúka È,Srhkaf.a ,nd .kakd oaú;sh mßjD;a;sl øjH udkj iqN idOkh ioyd 
hym;a wdldrfhka Ndú;d l, yel' 

wruQKq  

frda.hkag f.dÿre ù we;s flfi,a f,,s j, wNHka;r fldgiska ,nd .ekqK È,srhkaf.a 
ridhkh yd ffcj l%shdldß;ajhka wkafõIKh lsßu 

l%ufõoh yd m%ÓM,h 

flfi,a f,,s j, wNHka;r fldgia w¾;dm,a fvlaiafg%daia ta.d¾ udOH jk WmfrdamKh 

lsßfuka l`M meye;s iq;s%ldldr Aspersgillusniger È,Srh fjka lr .kakd ,È' ,Sgr 1 

w¾,kafïh¾ *a,dial= Ndú;d lrñka PPA udOH u;g iy 15 cm úIalïNhka hq;= fmá% Èis 
Ndú;d lrñka PDB udOH u;g o,Ssr ;ks frdams;hka wdl%uKh lrk ,È'i;s 4 lg miq 
nqúk¾ mqkS,h Ndú;fhka PDB udOHh fmrd .eksfuka wk;=rej n - fykafiaka yd t;s,a 
weisfÜg u;g ksiaidrKh lr .kakd ,È' fYaI jQ uhsis,uh wkql%ñl ksiaidrKhg ,la 
lßfuka t;s,a weisfÜg yd fu;fkda,a Tlaihsâ u;g fjka lr .kakd ,È' PDA udOHh 
t;s,a weisfÜg yd fu;fkd,a Tlaihsâ u;g ksiayKh lr .eKqks'fuu ish¿u  
ksiaidßlhka ffcjdi¾Khkag ,la lrk ,È' 

TLC l%ufõohka Ndú;fhka C.cladosporioides j,g tfrys m%;s os,Ssrl l%shd ldß;ajh yd 
DPPH LdKavhkag tfrys m%;sTlaisldrl ls%hdldß;ajho" Artemia salina j,g tfrysj 

lrÈh l+ksiaikaf.a u¾;H;djho" Lactuca Sativa j,g tfrys YdlSh úI;djho ksudkh 

lrk ,§' PDA yd PDB udOHhka foflau t;s,a weisfÜÜ ksiaidrkhka ys ie<lsh hq;= ;rï 

YdlSh úI;djla yd uqyqÿ l+ksiaikag úI;djhka olakg ,enqKs' TLC úYaf,aIKhkag wkqj 
tls,a weisfÜÜ ksiaidß; 3 ysu tlu ixfhda.hka wka;¾.; ù ;snqKs' tneúka ixhqla; lr 
.ekqK tls,a weisfÜÜ ksiaidß;hka is,sld fc,a" fi*efvlaia" ßj¾ia f*aia is,sld fc,a yd 
c,Sh fu;fkda,a hk ixhqla; úfNaok l%ufõohka Ndú;fhka fjkalr .ekSug ,lalrk 
,§' tu.ska *a,eueiafmfrdak a ^1&" f*dkafiisfkdaka A ^2&" ò/iafmfrdaka A ^3&" 
weiamr¾ks.%ska A ^4&" yd tys N-  (2-yhsfv%dlais B;hs, a& jHq;amkakhka ^fmiage,uhsâ& iy 
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jhskhs,afv%dlais B;hs,a & jHq;amkakhka ^6& tu.ska fjka lr.kakd ,§' 1+" 13
CNMR yd 

ialkaO j¾Kdj,sl l%ufõohka Ndú;fhka tu fjkalr .;a ixfhda.hkays jHqyhka ksudkh 
lrk ,§' fmiage,uhsâ C úiska lrÈh l+ksiaikag ;rul úI;djhlao f*dkafiisfkdaka A 

yd ´riafmfrdaka A úiska b;d by< úI;djhlao olajk ,§' fuu tl`ÿ ixfhda.hlaj;a 
Ydlsh úI;djh" m%;sÈ,Srl yd m%;s Tlaisldrl l%shdldß;ajhka olakg fkd,enqks' T!IO 
úoHd;aulj jeo.;a jk ixfhda. ldKavhkays fif*ï jHqyh olakg ,efnk nj fy<s úh'  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

udkj iïm;a j¾Okh  

fmardfoKsh úYaj úoHd,fha mYapd;a Wmdê wdh;kfha o¾Ykm;s yd wdpd¾h Wmdê i`oyd 
,shdmÈxÑ ù we;s isiqka 

 

1 ta'ð'ta'ví' w,fld,x. ^o¾Ykm;s Wmdê& f,dú iy fo`Mï ms,sn`o ridhksl yd 

ffcj l%shdldÍ wOHhkhka 

2 tÉ'tï'tia'fla'tÉ' nKavdr ^o¾Ykm;s Wmdê& flfi,a wdY%s; ASPERGILLUS 

NIGER È,Srhka fjkalr .ekSu" jHqy wOHhkh yd ffcj úoHd;aul wOHhkhka' 

3 ð'ð'B'tÉ' o is,ajd  ^o¾Yk Wmdê& - fn,s iy f.drld j,ska ,nd.; yels ffcj 

l%shdldÍ wOHdmkhka  
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4 ví'whs'à' m%kdkaÿ ^wdpd¾h Wmdê& - Èhjeähdj yd yDofrda. md,kh i`oyd 

foaYShj fhdod .efkk T!IO Ydlhkaf.ka weuhsf,aia yd ,hsfmaia ksfYaOkhka 

fjkalr .ekSu" iqmsßisÿ lsÍu yd ksudkh'  

5 ã'tia'chùr ^o¾YKm;s Wmdê&( wdydrhg .efkk weg j¾. j, ridhkh yd 

ffcj ls%hdldß;ajh  

6 iS't,a'flfy,amkay, ^o¾YKm;s Wmdê& lefkdka"legÑka yd Monacrsosporuim 

ambrosium os,Ssr w;r ridhksl wka;¾ ls%hd wOHhkh ^úoHdm;s Wmdê& 

7 wd¾'tï'ví,sõ'iS'fla' lreKdr;ak ^úoHdm;s Wmdê& ì,sx j, ridhkh yd ffcj 

l%shdldÍ;ajh  

8 iS' ,shkdrÉÑ ^o¾Ykm;s Wmdê& .ïud¨" ySka fndaúáh" nq,;a hk Ydl úfYaIhka 

ys Èhjeähd u¾Ok l%shdldÍ;ajhka y`ÿkd .ekSu iy il%Sh ixfhda.hla fjka lr 

.ekSu'  

9 ã' kshkaf.dv ^o¾Ykm;s Wmdê& wdydrhg .efkk m<;=re j, ridhkh yd ffcj 

l%shdldÍ;ajh  

 

10 fla'Ô'B' moau;s,l ^o¾Ykkm;s Wmdê& ,dj`M îc iy ta wdY%s; wka;( YdlSh 

È,Srhkaf.a fjka lr.;a oaú;Sl mßjD;a;sl øjHhka ys ridhksl yd ffcj 

l%shdldÍ;ajh'  

11 ta'tï'ã'ta' is¾j¾Ok ^o¾Ykm;s Wmdê & Èjq,a yd m,;=re wdY%s; È,Srhkays 

ridhksl yd ffcj l%shdldÍ;ajh  

12 à'Y%S;rka ^o¾Ykm;s Wmdê& mefmd,a iy ldurx. hk m,;=re wdY%s; wka;(YdlSh 

È,Srhka úiska ksmojk mßjD;a;sl øjHhka'  

mqyqKq lrk ,o  

Wmdê wfmaCIl isiqka  

1- úyx.d bf,fmreu" fmardfoKsh úYaj úoHd,h  

2- k,Ska r;akdhl" inr.uq úYaj úoHd,h  

iafjÉPd  

1- ;ß`ÿ rdclreKd  

2- pfudaoa O¾uodi  

3- úYdLHd ch,;a wdrÉÑ  

4- ldxpk r;akdhl  
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7'2'6 Ydl cSj úoHdj 

jHdmD;s kshuq(wdpd¾h tï'iS'tï bland,a 

7'2'6'1 mdßißl ner f,day ffcj m%;sl¾uh 

jHdmD;s f;dr;=re  

myiq foll muK ld,hla isg úúOdldrfhka ner f,day Ndú;d lsßu is¥ flf¾' flfia 
jqjo ld¾ñl úma,jh weröu;a iu. ner f,day wêl f,i Ndú;hg .ekqKq neúka 
mdrißl ner f,day ¥IKhlg ;=vq § we;' ner f,day ¥IKh úúOdldr fya;= ksidfjka 
we;s jk w;r m%n,;u fya;=jla f,i bj; ,k ld¾ñl wmøjH yeÈkaúh yel' mßirhg 
tl;= úfuka miqj fuu ner f,day È.=ld,hla mqrd mßirfha ia:dhsj mj;sk w;r nrm;, 
mdrißl ydks isÿ lrhs' tneúka mßir iqrlaIs;;djh we;s lsßu iy mßir ÿIKh 
je,elaúu Wfoid ld¾ñl wmøjH mßirhg tla ùug u;af;ka ksis mßÈ mßmyÿ lsßulg 
,laúh hq;=h' ta ioyd fN!;sl yd ridhksl l%ufõo lsysmhlau Ndú;d l, yels kuqÿ 
tnÿ l%ufõohka ñ, wël jk neúka tjdfha Ndú;h iSud ù we;' tneúka ner f,day 
bj;a lsßu ioyd Ndú;d l, yels ,dNodhs" mßir ys;ldñ l%ufõohka f,i Ydlsh 
m%;sl¾uKh yd ffcjdfYdaIKh yÿkajd Èh yel' 

by< nerf,day idkaøKhla ish mgl ;=, rojd .ksñka ixia:dmk yd wkqj¾kl 
hdka;%Khka mj;ajd .eksfï yelshdj iys; Ydl úfYaIhka we;' ner f,ady j,ska ¥IKh 
ù we;s mia yd c,h msßisÿ lsßu ioyd tnÿ Ydl fhdod .eksu YdlSh m%;sl¾uKh f,i 
yeÈkafõ' tfukau u;=msgg wjfYdaIKh lr .eksfuka wjg mßirfha ner f,day bj;a 
lsßug yelshdj we;s wðú ffcj ialkaO fhdaod .ksñka mdxY= yd c,  m%;sl¾uKh isÿ 
lsßu ffcjdfYdaIKh f,i yeÈkafõ' 

Ydlsh m%;sl¾uKh yd ffcjdfYdaIKh isÿ lsßu ioyd úúO Ôú Ydl wÔú ffcj 
ialkaOkag mj;sk yelshdj ms<sno wkafõIkhka wmf.a jHdmD;sh u.ska isÿ flf¾' ta 
ioyd fl%dañhï"f,â" leâñhï yd ksl,a jeks f;drd.;a ner f,day lsysmhla fhdod .efka' 

 

 

PdhdrEmh 

jfï isg ol=K( whs' fmf¾rd" mS'fla'ã' p;=rx." ã'tï'wd¾'B'ta Èidkdhl" wdpd¾h 
tï'iS'tï' bland,a" wd¾'î' ymqfldgqj" tia' fmf¾rd" tï' uokdhl" tia'fla' ùrisxy 
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7'2'6'1'1 nerf,day Ydlsh m%;sl¾uKh yd ffcjfYdaIKh tï'iS'tï' bland,a' 
mS'fla"ã' p;=rx."tka' m%shka;" tia'tia' bland,a 

1 Ydl úoHd jHdmD;sh" uQ,sl wOHdhk wdh;kh"uykqjr 2 úoHd mYapd;a Wmdê 
wdh;kh"fmardfoKsh úYaj úoHd,h 3 ridhk  úoHd wxYh"Ys% ,xld újD; úYaj 

úoHd,h" kdj, 

yeodkaùu  

úúO udkj ls%hdldrlï fya;=fjka È.ska È.gu mßirh ÿIKh fjñka mj;s' úúO 
¥Ilhka w;=ßka by, idkaøKhlska mj;akd nerf,day ñys;,h u; Ôjh mj;ajd .eksug 
nrm;, ;¾ckhla ú we;' msßmyÿ fkdl< ld¾ñl wmøjH mßirhg uqod yeßu ner 
f,day ¥IKhg m%Odk;u fya;=jhs' mj;skd mßmyÿ l%ufõohkaf.a ñ, wêl ùu fya;=fjka 
tjd Ndú;h iSud ù we;s w;r YdlSh m%;sl¾uKh yd ffcjfYdaIKh hkq ta fjkqjg 
Ndú;d l, yels mßir ys; ldñ" ,dNodhs l%ufõohka fõ' tysÈ Ydl fyda wðú Ydl $Yl 
fldgia Ndú;fhka mßirfhka ner f,day bj;a lr .; yelsh' 

wruqK 

1. f;drd .;a Ôú$ wÔú Ydl fyda Ydl fldgia Ndú;fhka ¥Is; mdxY= yd 
c, moaO;s j,ka f;dard .;a ner f,day bj;a lr .eksug we;s yelshdj 
ms<sno wkafõIKh lßu 

2. ffcjfYdaIKhg fhdod .efkk ffcjialkaOhkaf.ka nerf,day 
ksrêfYdaIKh  lsßfï .eg¿jg iqÿiq úiÿula yÿkd .eksu 

m%;sM, 

tlsfklg fjkia mßir moaO;Ska follska ^Wiaikaf.dv yd m,af,alef,a& ,nd.;a 
*sïì%iaghss,sia ´jgd hk Ydl úfYaIhkag i¾fmkaáka mia j,ska ksl,a bj;a lsßfï iudk 
yelshdjla mj;sk nj ;yjqre jq w;r mia j,g t;s,Sska vhsweuhskafgrd weisála weisâ 
(EDTA) tla lsßfuka tu yelshdj ;jÿrg;a by, kexúh yels njo meyeÈ,s úh' 
Wiaikaf.däka ,nd .;a Ydl j,g f.daydf.dv li, ìfuka ,nd .;a miaj, wjx.=j ;snq 
f,â bj;a lsßugo yels úh' ;sr lrk ,o ;ágq wdldrfhka wÔú yhsä%,a,d u¾áis,dgd 
fhdod .;a l=`MKq Ndú; lrñka isÿ l, mßlaIKhkag wkQj c,Sh ødjKfha mj;sk  f,â 
j,ska 67] la bj;a l, yels nj fidhd .ekqks' f,day ødjKfha .,k fõ.h yd 
ffcjfYdaIl l=`Mfkys Wi wkqj ffcjfYdaIK yelshdj fjkia úu olakg ,enqKs' 
fidaähï ldnfkaÜ Ndú;d lrñka yhsfä%,a,d fj;ska thg wjfYdaIKh lr.;a f,â bj;a 
lsßug yels úh' tfukau wefid,a,d mskdgd Ydlfha wÔú ffcj ialkaOhka úiska c,sh 
f,â 97] la bj;a lrk ,o w;r fkmafrd,smsia ójk úiska c,sh fl%dañhï 90] la bj;a 

lrk ,È' EDTA yd fidaähï ldnfkaÜ Ndú;d lrñka wefid,a,d j,ska Wrd.;a f,â 
iïmQ¾Kfhkau ksrëfYdaIKh lßug yels úh' 
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rEmh 1( i¾fmkaáka mia u; j.d l, Wiaikaf.dv yd m,af,alef,a m%foaYj,ska ,nd 
.;a *sïì%iaghs,sia ´jgd Ydlhka 

iyfhd.S;djhka  

1. uypd¾h kdu,a m%shka;" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h" 
fmardfoKsh 

2. uypd¾h is;Ss'tia' bland,a" ridhk úoHd wxYh" Y%s ,xld újD; úYaj úoHd,h" 
kdj, 

udkj iïm;a ixj¾Okh  

fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha o¾Ykm;s$úoHdm;s Wmdê 
ioyd ,shd mÈxÑ ù we;s isiqka  

1. Ô'fla'ã' p;=rx. ^ o¾Ykm;s Wmdê& 

ud;Dldj( wÔú ffcj ialkaOhka Ndú;fhka ner f,day bj;a lsßu yd f;dard 
.;a Ydlhka Ndú;fhka f,day bj;a lsßu' 2013 

2. risl Èidkdhl ^ úoHdm;s Wmdê& 

ud;Dldj( ;Sr lrk ,o we;=reï f,i yhsä%,a,d fhdod .efkk l=`Mkq 
Ndú;fhka c,sh f,â (Pb(11)) bj;a lsßu(ffcj fYdaIK yd 
ksrêfYdaIK wOHkhka 2013 

3. ví'mS' iq.kaêld l=udß ^lDIs úoaHd mYapd;a Wmdê wdh;kh& 

mqyqKq lrK ,o Wmdê wfmalaIl isiqka  

fïOd m%NdIkS -  Ys% chj¾Ok mqr úYaj úoHd,h ^2012 
Tlaf;daïn¾ 2013 fmnrjdß& 

reúks iurkafldä-   reyqKq úYaj úoHd,h ^  2013 Tlaf;daïn¾ isg & 

tÉ'iS'ã' úchj¾Ok -  rcrg úYaj úoHd,h 

iafjÉpd 

bkaÈl fmfrrd 
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7'2'6'2  Ydl újO;ajh ms<sno ixikaokd;aul wOHhkhla Ys% ,xldfõ 
ksj¾;k l,dmS úh,s ñY% iodyß; jkdka;r jHqyh yd .‚;hka 

jHdmD;s f;dr;=re  

54] la muK jk Ys% ,xldfõ ksj¾;k l,dmSh jkdka;r ksj¾;k l,dmSh úh,s ñY% 

iodyß; jkdka;r f,i (TDMEF) j¾.SlrKh lr we;' merKs jd¾;d reila yereKq 
fldg YS% ,xldfõ úh,s l,dmh ;=< mD:q, iudc  úoHd;aul yd lDIs - mdßißl úoHd;aul 
wOHhkhka fuf;la isÿ lr fkdue;' 

jkdka;r jDlaI ,;dÈh ;=< mdrißl moaO;s" úfYaI yd cdk  uÜgï ffcúh úúO;ajh 
.eíj mj;s' wod, m%foYfha N+ñ Ndú;h "N+ñ iajdNdjh "mi yd j¾Idm;k úIu;djh 
wkqj tys ;sridr meje;au jeä ÈhqKq flf¾' Ys% ,xldfõ kj;u lDIs mßir úoHd;aul 
l,dm is;shï j,g wkqj j¾Idm;kh" N+ñ Ndú;h" N+ñ iajdNdjh yd m%Odk mdxY= 
ldKavhkag wkqj uq̀M úh,s l,dmhu Wm l,dm 11 lg fnod fjka l< yel' tfia kï 
úh,s l,dmfha mj;sk iodyß; jkdka;r j,o fuu fjkia lï ±lsh yels úh hq;= w;r 
úfYaIs; Ydl ,laIKhka wka;¾.; ú ;ìh yel' udkj ckdjdi ixj¾Ok ls%hdj,ska 
"jdßud¾. moaO;Ska wdl%uKsl úfYIhka lDIsl¾u jHdmD;ska  jeks iudc wd¾Ól n,meï 
fya;=fjka fuu jkdka;r fõ.fhka Nd.slrK yd ydhk lS%hdj,ska ,la fjñka mj;s' 

úúOdldr n,mEï j,g ,laj we;s mdßißl l,dm foll ^yqre, iy kqjr.,& ksj¾;k 
l,dmsh úh,s ñY% iodyß; jkdka;rhkays Ydl - iudc úoaHd;aul yd iudc - mdßißl  
úoaHd;aul úp,khka yÿkd .eksu ioyd fuu m¾fhaIK jHdmD;sh u.ska wjOdkh fhduq 

lr we;' kej; j.dj isÿ we;s IFS - fmdma yeï WoHdkh ^úh,s l,dmfha msysgd we;& 
;j;a wOHhkh l,dmhla f,i f;drd f.k we;' Ydl iudc úoaHd;aul lreKq yd mdY= 
.=Kdx.hka ksßKh lsßu ioyd ìï lv ,l=Kq lßfï yd wkqÉPo l%ufõohka fhdod 
.efkkq we;' m%Yak úpdrd;aul iólrKhla Ndú;fhka jkdka;r wdYS%;j Ôj;a jk 
m%cdjf.a iudc mßir úoaHd;aul lreKq tla reia lsßu isÿ flfrk we;' fuu wOHkfha 
m%;sM," › ,xldfõ úh<s l,dmfha ;sridr ffcj úúO;aj ixrlaIK ixrlaIK lghq;=  
ioyd M,odhs f,i fhdod .eksug wfmlaId flf¾' 
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7'2'6'2'1  úh,s l,dmfha kej; j.dj isÿ lrk ,o jkdka;rhkays Ydl - 
iudc úoaHd;aul wOHhkhka (  Ys% ,xldfõ ksj¾;k úh,s l,dmSh jkdka;r 

kej; msysgq úug odhl;ajhla 

ví'ví'tï'ta'í' ueoj;a;' tï'iS' tï bland,a" tï ví'tia'rxj,a 

1'Ydl Ôj úoaHd jHdmD;sh"uQ,sl  wOHhk wdh;kh'uykqjr 

2'fld<U úYaj úoHd,h 

yeÈkaúu  

jkdka;r wdYs%;j mD:Q, f,i úissß .sh fm!rdKsl jk lDIsld¾ñl moaO;ska  ^fyaka f.dú 
;ek $fnd.udre f.dú ;ek$jkdka;r lemsï yd .sks;eìfïka wk;=rej lrk j.djka& 
mj;sk w;r Ys% ,xldfõ ksj¾;k úh,s l,dmSh jkdka;r ydhkhg tjd fya;= mdol ù 
we;' kej; j.dj isÿ lßfuka jkdka;r l,ska mej;s ;;ajhg f.k tau m%udo ù we;s 
w;r kej; jk j.dj jkdka;r ixrlaIlhkag  yd l,uKdlrejkag wNsfhd.hla njg 
m;a ú we;' 

îc nyq,j mej;sho lgq mÿre" je,a" j,a me," yd ;DK j¾. j, by, j¾Okh fy;=fjka 
miq - wkqm%dma;sl Ydlhka ys îcdKq m%frdayrKh ùu u¾okh flf¾ ^ùrj¾Ok 1999&' 1993 

È fmdmayeï úiska wU (Mangifera indica) Ydlh fhdod .ksñka jefvñka mj;sk f;drd.;a 
miq wkqm%dma;sl Ydlhkaf.a j¾Okhg wdOdr jk ;sridr ,dNodhs jk j.d l%ufjohla 
yÿkajd fok ,È' jif¾ kshñ; ld, isudjkaysÈ wod, mqfrd.dñ Ydl úfYaIhka .sks 
;eìfuka fyda lmd bj;a lsßfïka wk;=rej fuu l%ufjoh Ndú;d l< yel' 

wruqKq iy wNsu;d¾: 

Ys% ,xldfõ oUq,a, m%foaYfha msysgd we;s fmdmayeñ jk Wodkfha úh,s l,dmSh jk j.dj 
ioyd Ndú;d l<  fmdmayeñ ,dNodhs jkj.d l%ufjohkays  n,mEu wkafõIKh lsßu" 
fuu wOHkh u.ska wfmalId flreKs' ta ioyd my; ls%hdj,ska isÿ lr, ,È' 

1' iajdNdúl kej; ygf.k we;s Ydl úfYaI nyq,;djh yd újO;ajh flfrys j.d 
lrk ,o by, ia:r Ydlhka u.ska we;s lrk n,meu wkafõIKh lßu  

2' kej; j.d lrk ,o úh,s jkdka;r yd fyaka j.dfjka miq w;yer ouk ,o úh,s 
jkdka;r j, Ydl újO;ajh" ixhqla;sh yd úHqyh ms,sno ixikaokd;aul 
wOHhkhla isÿ lsßu 

3' ish`M ia:dksh yd ld,sk f;dr;=re wka;r.; lrñka  fmdmayeá jk WoHdkfha G15 
is;shula ks¾udKh lsßu 

m%;sM, 

kej; j.d lrk ,o  jkdka;rhkays we;eï ìï len,s j, ^fylaghdr 2'8& Ydl úfYaI 
60la muK olakg ,enqKq w;r Ydl .Kk 53la" ;=, 29 la wka;¾.; úh' ta w;=ßka úfYaI 
6la ^uq̈  m%udKfhka 10]& Ys% ,xldjg wdfõksl úfYaI fõ' 49la ^ uq̈  m%udKfhka 82]& Ys% 
,xldj ;=, iajdNdúlju jefvk Ydl jk w;r 5la ^8]& úfoaY úfYIhka fõ' j.d lrk 
,o Ydl >k;ajh fylaghdrhlg .ia 50la muK úh' Ydl j.d fkdlrk ,o ìï len,s 
j,g idfmalaIj j.d lrk ,o ìï j, by,g Ydl úfYaI ixLHdjla olakg ,enqKs' ^51 
yd 38& kej; j.d lrk ,o Ydl úfYaI úúO;ajh 1'47 2'58 muK úh' rEmh 1 g wkqj 
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j.d lrk ,o ìï j, uq̀M Ydl >k;ajh ixLHd;aulj ie,lsh hq;= m%udKhlska by, fõ' 

(p<0.05) kej; j.dj isÿ fkdlrk ,o N+ñfhaÈ lgq mÿre Ydl yd fuu isf,dka 
wïfn,dgï" .afu,skd tIshdáld" fïhdfgkia tudðkdgd" *s,ekakia" fmd,s*shs,aia"  
vhsmaf,däialia jrefldiia yd Mjqðkshd nelaáhdgd hk Ydl nyq,j mej;s w;r j.d 
lrk ,o Ydl iys; ìfuys blafidremfjÜgd" fliska .a,ejqld" .a,hsfldiañia ujqá%áhdkd" 
fmaf,hqfrdiaghs,d Tfmdisá" ye,aãkd flda¾äf*d,shd yd ihsv%elaia Thsfldfkdkia jeks 
Ydl olakg ,enqKs'  

Ydl yÿkd .eksu  yd WoHdkfha Ydl ks¾o¾Yl kï lsßfï lghq;= uQ,sl wOHhkh 

úoHd.drfha isÿ lrñka mj;s' R iy m%hsj¾ ixLHdk uDÿldx.hka Ndú;d lrñka o;a; 
we;=,;a lsßfï iy úYaf,aIKh lsßfï ls%hdj,skao isÿ flf¾' fmdmayeï WoHdkfha 
úia;rd;aul is;shula GIS uDÿldx. Ndú;fhka ielfiñka mj;s' 

 

rEmh 1( Ydl úfYaI úúO;aj o¾YKhkays uOHdk yd iïu; fodaI w.hka( 

   

iajdhla; ksheÈka ioyd isÿ l, oaú;aj ksheÈ t mÍlaIKhkag wkqj oUq,a, fmdmayeï 
WoHdkfha j.d lrk ,o Ydl iys; yd rys; N+ñkays uOHkh úúO;aj w.h ie,lsh hq;= 
fjkia w.hla .kakd nj meyeÈ,s úh'  

fhduqj 

PdhdrEmh( wd¾'î' ymqfldgqj ^úoaHd.dr iyhl& yd ta'î' ueoj;a; ^m¾fhaIK iyldr& 

oUq,a, fmdmayeÜ Ydl WoHdkfha Ydlj, DBH mrdñ;ska ñkqï lrñka 
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iyfhda.s;ajhka 

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

udkj iïm;a ixj¾Okh 

o¾Ykm;s WmdÈ isiqka 

1' Ô'ã'ta' kd,l ^2012 fmnrjdß jk ;=re& 

2' ta'î' ueoj;a;" Ydl úoaHd wxYh" fld<U úYaj úoHd,h 

Wmdê wfmalaIl isiqka 

wcd;s rdcmlaI" rcrg úYaj úoHd,h^2013 ckjdß isg cq,s olajd& 

 

 

7'2'6'2'2  Ys% ,xldfõ w¾O kd.ßl m%foaY ioyd fvx.= wjodkï is;shula 
ks¾udKh lsßu 

tï'mS' uokdhl1" fÊ' .=K;s,l" tia'úfÊiqkaor3" mS'tÑ'ã' l=iqudj;s 4  tÉ'iS'tï' bland,a1 

1 Ydl Ôj  úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 2 úoHd mYapd;a Wmdê 
wdh;kh" fmardfoKsh úYaj úoHd,h 3 fi!LH ffjoH ks,Odß" .ïfmd, 4 uef,aßhd u¾ok 

jHdmD;sh jgmq̀Mjdj 

N+f.da, úoaHd;aul wdldrfhka fvx.= wjodku yÿkd .eksu ioyd ld<.=K yd iudc 
wd¾Óluh mrñ;ska Ndú;d lrñka l%ufõo rduqjla ks¾udKh lsßu fuu jHmD;sh u.ska 
wfmalaId flf¾' fï ioyd l%udkql+, w¾:l:khka ,nd Èug kï fvx.= me;sß mj;akd 
wjodkï l,dmhka yÿkd .eksu jeo.;a fõ' wdidÈ; mqoa.,hska isák m%foaYhka i,l=Kq 
lrñka fuu i;shï N+ fla;khkh lr we;' frda.h me;sfrk wdldrh N+ úoaHd;aul 
wdldrfhka ksremKh úu muKla fuu.ska isÿ flf¾' w¾O kd.ßl jk .ïfmd, m%foaY 
fhdod .ksñka yÿkd.;a  ld,.=Ksl yd iudc wd¾Óluh idOlhkao is;shï .; lrk ,È' 

iïfm%aIKh úh yels frda. ioyd" mj;sk m%úlaIK o;a;hka fhdod .efkk GIS ;dlaIKh 
Ndú;d lrñka jvd ld¾hlaIu frda. je,elaúfï l%ufõohka ls%hd;aul l< yel fõ' 
fvx.= iïfm%aIKh fndfyad úg t,suyka ia:dk j,È isÿfõ' fvx.= frda.h wdYs%;j 
ffjoHjreka u.ska ;yjre lr.;a o;a;hka ,nd .kakd ,È' ish`Mu rdiag¾ is;shï tla 
lrñka ia:dkSh ksrEms;hka ks¾udKh lrK ,È' ta ioyd GIS ;dlaIKh Ndú;hg .ekqKs' 
fuu fvx.= wjodkï is;shug wkqj fvx.= wjodku w¾Okd.ßl yd .%dóh m%foaY yÿkd 
.ekqKs' 

isÿ lrK ,o lafIa;% pdßldjka ysÈ weianeiagia fiú,s lrk ,o jy,j,a yd fldkalS%Ü 
M,lhka"  fvx.=  we;súug n,md we;s nj meyeÈ,s  úh' jeis ld,fhaÈ fldkalS%Ü M,l u; 
fvx.= uÿrejka ì;a;r ±ñu isÿ lrhs' ksis mßÈ msßisÿ fkdlrk weianeiafgdia fiú,s 
lrk ,o jy,hka yso jeis c,h wjysr ù reoS mj;akd ia:dk j, uÿrejka ì;a;r ou;s' 
w;=neÈfïka fiú,s lrk ,o jy,hka ys uÿrejka fndajk ia:dk ke;s ;rïh' fvx.= 
me;sßu ms<snoj ;dh,k;fha isÿ lrk ,o ia:dksh úYaf,aIKhlg wkqj fvx.= wjodku 
N+f.da,d;aulj iucd;Sh jk kuqÿ ksjdi j¾.h yd li, neyer lsßu jeks lreKq iu. 



92 
 

neÈ mj;s' ^;ïu mdf,da iy msßi 2008& ksjdi idod we;s wdldrh j;=r mej;su yd neyer 
flfrk øjhka flfrys m%n, n,mEula t,a, lrhs' 

l=Kq li, neyer lsßu ioyd fhdod .efkk újD; j<j,a jeks ia:dkhka jeis c,fhka msrS 
.sh miq myiqfjka uÿre jdiia:dk njg m;a fõ' wdidÈ; mqoa.,hska ffjrih i`oyd 
Odrlhka jk w;r frda.h blaukska me;sÍ hduo isÿ fõ' m%foaYfha ck;djf.a wOhdmk 
uÜgu ñkqï .;lsÍfuka frda.h ms,sn`o y`ÿkd.; yelsúh'  

c, iïmdok .eg`M mj;sk úg§" mqoa.,hska úiska n`ÿka ;=< c,h .nvd lr ;nd .ekSu 
isÿ flf¾' wOHhkh isÿ lrk ,o m%foaYfha k< ud¾. u.ska c,h iemfhk ksfjia j, 
fuf,i c,h .nvd lr ;nd .ekSu isÿjk nj ksÍlaIKh flreks' ta i`oyd Ndú;d lrk 
n`ÿka ksiss mßÈ msßisÿ fkdlsÍfuka tajd uÿre jdiia:dk njg m;a fõ' msg m<d;aj, c, 
m%Njhkaf.ka c,h ,nd .efkk m%foaYhkays fuf,i fláld,Skj c,h .nvd lr ;nd 
.efka' .eUqre fyda fkd.eUqre <sx Ndú;fhka c,h ,nd .;a m%foaYhkays fvx.= wjodku 
wvqfjka olakg ,enqKs' ukao h;a tys§ c,h È.= ld,hla .nvd lr ;nd.ekSug isÿ 
fkdjk neúks'  

fndayard iy wekaä%hdkdfidaf,da úiska 2001 
§ bkaÈhdfõ isÿ lrk ,o óg iudk 
wOHhkhl§ m%cdjl mj;akd iudc 
wd¾Ól idOlhka f,i y`ÿkd .eKqks'  
 
c, l<uKdlrKh iy >k wmøjH 
l<uKdlrKh ksis f,i isÿ fkdjk 
kd.ßl m%foaYhkays fvx.= frda.h 
nyq,ju olakg ,enqKs'  
 
by< jYfhka kd.ÍlrKh isÿ ù we;s 
m%foaY j, l=vd N=ñ m%udKhl mqoa.,hska 
úYd, ixLHdjla Ôj;ajk neúka mqoa., 
>k;ajh by< jk w;r frda.h me;sÍ 
hdfï yelshdjo by< hhs'  
  

 
 

wOHhkhg ,la jq m%foaYh ;=< fvx.= me;sÍ hdug bjy,a jk jeo.;a mdrsirl yd iudc 
wd¾Ól idOlhka yÿkd .ekSug fuu m¾fhaIKh ;=,ska yelshdj ie,iqKs' by, 
ksrjoH;djhlska hq;= fvx.= wjodkï is;shula ks¾udKh lsßug kï  idhkslj yÿkd.;a  
fvx.= je,È we;s wjia:dfjka fhdod .; hq;=h' ks¾udKh flfrKq o;a; moaO;sfha tla 
wjdishla jkafka fvx.= ms<sno tf,i idhkslj yd l%udkql=,j fvx.= ;yjqrelr .eksula 
wod, ld,h ;=,È isÿ fkdúuhs' 

iyfhd.S;djhka  

1'wdpd¾h fÊ' .=K;s,l" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h  

2'ffjoH tia ' úfÊikaor" fi!LH ffjoH ks,Odß" .ïfmd,  

3' wdpd¾h mS'tï'ã' l=iqudj;s" uef,aßhd u¾ok jHmD;sh" ÿgq .euqKq udj;" jgmq̀Mjdj 

udkj iïm;a ixj¾Okh  
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o¾YKm;s Wmdê isiqka( tï'mS' uokdhl" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 
úoHd,h 

Wmdê wfmalaIl isiqka  

tÉ' fo,aúkak" i;a;aj úoHd wxYh" fld<U úYaj úoHd,h 

tÉ'tï' kfjdao ñysrdÊ" lDIs bkaðfkare úoHd wxYh lDIs úoHd mSGh" reyqKq úYaj úoHd,h  
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7'3  mdßißl  yd  mDÓú  úoHd 
 

7'3'1' jdkr  ffcj úoHdj yd ffcj  úúO;aj ixrlaIKh 
jHdmD;s kshuq ( wdpd¾h ví'ms'fÊ' äÜgia ^ndysr fcHIaG úoHd ,o& 

 
jHdmD;s f;dr;=re 
 
fuh jir .Kkla mqrd l%shd;aul jk wmf.a jHdmD;sfha o< úYaf,aIKhla f,i olajd 
we;' iajNdúl jkdka;r jdiN+ñ ;=< fjfik jdkrhska ms<sn| ksÍlaIKd;aulj 
wOHhkhka fuu jevigyk u.ska isÿ flf¾' ñksiqkao we;=<;aj jdkr fldÜGdYhkays 
iudc p¾hdjg odhl jk ffcj úoHd;aul uq,hka ms<sn| ;j ±kqu ia:dms; lsÍu wruqKq 
lrf.k we;' ffcùh úohd;aul lreKq /ila wkqj yeisÍï rgdjka ks¾Kh jk neúka 
úúO wka;¾lafIa;% /ila Tiafia wOHhkh isÿ flf¾' iudc ixúOdk.; ùu" fm,m;a" 
mßir úohd;aul lrekq" cdk úúO;ajh yd mdßmßl fjkiaùï hk idOlhkays wka;¾ 
ine¢hdjka ms,sn| óg fmr isÿ l< wOHhkhka ;=<ska jd¾;d lr we;' vdúkshka fhda.H 
kduh yd cdk úldYkh Ndú;fhka tn÷ úp,Hhkaf.a n,mEu wkafõlaIKh lsÍuo 
wmf.a wjOdkhg ,la ù we;' WodyrKhla f,i jdkrhska i|yd wdhq.Kl ú; j.=jla 
ilia lsÍu i|yd m%:ufhkau mßlaIK lghq;= isÿ flreKs' tu.ska m%j¾;kh" wNsckkh 
yd rEm úoHd;aul ixj¾Okh flfrys iudÔh yeisÍu úiska n,mEï we;s lrk nj 
meyeÈ,s úh' tn÷ o;a;hka j¾;udk iudc" ffcj úoHd;aul yd mßKdñl l,ams; 
mßlaIdjh fhdod .efkk w;r úoHd yd ixrlaIK lafIa;%hka i|yd iqúfYaIs jeo.;alula 
Wiq,hs'

m%dfhda.slj" iudc mßKdu ixisoaêka wkafõlaIKh lsÍu i|yd ydroyilg jeä Ôú$ 
wÔú uefldla j÷rka m%udKhla fhdod .eKqk w;r Tjqka tlsfklg fjkia iudc 
lKavdhï 34 lg fnod olajk ,§' tla tla j÷rka i|yd p¾hd;aul" cdk úoHd;aul" 
mdßißl yd cdk úldYkd;aul b;sydihka igyka lr.kakd ,§' Bg wu;rj uefldla 
j\qrka 1500 fofkl=f.a mS;D jxYh y÷kd .ekSuo isÿ flreks' fuys§ Ndú;d l< 
l%ufõohka yeisÍu yd meje;au ms<sn| úp,Hhkag iïnkaO flrekq wdhq .Kkhkag iudk 
fõ' ta i|yd ixLHdk úoHd;aul ksrjoH;djh mj;ajd.ekSfï wruqkska È.= ld,hla mqrd 
úYd, kshe§ka fhdod .ekSu isÿ flreks' jir lsysmhlg fmr wm úiska fmdf<dkakrej 
m%foaYfha fjfik w`M yd oï meye;s j÷rka i|yd fun÷ wkafõlIkhla isÿ lr we;' kj 
wOHhkh hgf;a iaf,kav¾ f,daßia úfYaIh ms<sn|j wjOdkh fhduq lr we;' 
 
Y%S ,xldfõ cd;sl ixj¾Okhg wod< jk m%dfhda.sl Ndú;hka wmf.a m¾fhaIKhkays 
wka;¾.; fõ' WodyrKhla f,i fmardfoKsh úYaj úohd,fha mY= ffjoH jrekaf.a 
iyfhdaa.s;djho ,nd .ksñka isÿ l< wOHhkhka ;=<ska fvx.= WK" fgdlafidama,diafgdisia" 
l%siafudiafmdaÑhï yd wfkl=;a wdidÈ; frda.hka je<¢u iïnkaOj ñksid yd jdkrhska 
w;r mj;sk jeo.;a ine¢hdjla ms,sn|j fmkajd fok ,§' fidndoyu ixrlaIKh lsÍfï 
wruqKska m%dfoaYsh m%cdjka Wfoid wOHdmksl jevigyka Èh;a lsÍuo Bg wu;rj isÿ 
flßKs' ñksia - jdkr .egqï wju lsÍu i|yd m%dfoaYsh md,khkag iyfhda.h ,nd§u" 
foaYsh udOH yd mdi,a yryd fidndoyu ms<sn|j ck;dj ±kqj;a lsÍu" jeks lghq;= o isÿ 
lr we;' wjidk jYfhka" .=Kd;aul núka by< jd¾;duh Ñ;%mghla Tiafia wmf.a 
m¾fhaIK lghq;= ms<sn| f,dalhgu fmkajd §ugo tu.ska fidndoyï ixrlaIKh Wfoid 
uyck;djf.a idkqlïms; iyfhda.h Èkd .ekSugo wjldYh ie<iqks' tkhska Y%S ,xldj 
ms<sn|j cd;;Hka;r wd¾Ól yd foaYmd,k lafIa;%hkays hym;a m%;srEmhla f.dvkexùug 
msgqjy,la ,enqKs'  
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7'3'1'1 jkfha fjfik ueldla j÷rkaf.a Yßr fõohkaf.a jDlaIc 
wkqj¾;khla iy j÷rka ;=< ia:q,;djh mßKduh jk wdldrh 

 
ví'ms'fÊ' äÜgia 

 
uq,sl wOHhk wdh;kh" uykqjr yd iañ;afidakshka ixrlaIK ffcj úoHd wdh;kh" 

weußld tlai;a ckmoh 
 
udkj fkdjk jkpdß jdkrhskaf.a Yßr ixhq;sh yd Yßr fõo wdldrhka ms<sn| jd¾;d ù 
we;s f;dr;=re w,am fõ' iajNdúl wdydr ,ndfoñka" úÉfþokhg ,lal< tn÷ j÷rkaf.a 

isref¾ nßka 2'1 la muK" fõo mglkhka wka;¾.; úh' fuu w.h iqr;,hg we;s 
lrk j÷rkaf.a yd iu jhia ld,sk udkjhkaf.a wvx.= fïo Yßr fïo m%udKhkag jvd 
fndfyda wvqh' uefldla úfYaIh j÷rkaf.a Yßr fïo m%udKh Tjqkaf.a jhi yd wdydr 
nyq,;ajh wkqj by< hk kuq;a ia;%S mqreI Ndjh wkqj  by< hk kuq;a ia;%S mqreI Ndjh 
wkqj fjkia fkdfõ' tfukau fuu úfYaIfha j÷rkaf.a wNHka;r WoÍh fïo m%:ufhka 
;ekam;a jk w;r w;sf¾l fïo m%udKh 6(1 wkqmd;slj jfÜg ;ekam;a ùu isÿ fõ' fmaYs 

w;r fïo ;ekam;aùu wvqu m%udKhlska isÿ fõ' ^0'1 & ia:q, udkjhska yd we;slrk 
j÷rkaf.a Y¾rfhys mDIaÀh Worfha iug háka by< m%;sY;hlska fïo ;ekam;a ùu 

isÿjk kuq;a uefldla j÷re úfYaIfha tfia ;ekam;a jk m%udKh 15 lg jvd wvqfjka 
mj;S' Yßr ia:q,;djh by< hk úg tl;= jk fïo m%udKh m%Odk wNHka;r yd m¾hka; 
;ekam;== m%foaY 8la w;r fn§ ;ekam;a fõ' Yßr ix;=,s;;djh yd .=re;ajdl¾YK 
flakaøhg wkqj fuu l%shdj,sh isÿ fõ' ±kg jd¾;d ù we;s o;a; j,g wkqj jkjdis 
j÷rkaf.a l%shdYs,s ixprKhka yd w.%ia: YdLk wdydrhg .ekSu iy lreKq fya;=fjka 
fïo m%udKh yd tys ;ekam;a ùu flfrys ksfrdaOdhk n,mEï we;s flf¾' ñksiqka w;r 
olakg ,efnk wdldrfhka" .eyeKq i;=ka yd kjchskaf.a isrer ;=, by< Yßr fïo 
m%udKhla olakg fkdjq w;r tkhska jDlaIc wkaj¾;khka úiska úYd, T`Mjla yd ia:q, 
Yßrhla iys; megjqka yd ia:q, uõ i;=ka we;sùu j,ld,k nj meyeÈ,s úh' jkfha Ôj;a 
jk j÷rkaf.a Yßr ixhq;sh yd Ôjk rgdj" we;s ±ä lrk j÷rkag jvd mq¾j udkj 
ksrEms;hka iu lsÍug jvd;a WÑ; fõ'  
 

 

7'3'1'2' fm!rdKsl ixialD;sl w.hka yd hqfkiaflda m%;sm;a;Skag wkql+, jk 
mßÈ Y%S ,xldfõ ixialD;sl Wreuhka l<ukdlrKh lsÍfï l;sldj;la 

 
ví'ms'fÊ' äÜgia" fla' tia' .=K;s,l 

 
uq,sl wOHhk wdh;kh" uykqjr1" iañ;afidakshka ixrlaIK ffcj úoHd wdh;kh" 

weußld tlai;a ckmoh 
Y%S ,xldfõ jdkr úúO;aj ixrlaIK lsÍu i|yd jq ixi|h 

 
jvd;a ;=,Hd;aul l<uKdlrKh yd ixrlaIKh l%ufõohka ;=<ska Y%S ,xldfõ Wreuhka 
iq/lSfï l¾;jHhka M,odhs lr.; yels fõ' fm!rdKsl YsIagdpdrhkaf.ka ,;a 
ixialD;sl odhdohka f,i fYaIj mj;sk udkj lD;ska yd isysjgkhka" jeõ yd jdßud¾. 
moaO;ska fukau jk Whka yd iajNdúl mßirho" y÷kajd Èh yel' kq;kfha fm!rdKsl 
Ys,d jia;= ixrlaIKh" há;, jHqyhka kùlrKh iy ixpdrl l<uKdldrKh ms<sn| 
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by< wjOdkhla fhduq lr we;' flfia jqjo fulS Ys,d jia;= ms<sn| wjOdkh fhduq 
lsÍfuka muKla fm!rdKsl ixialD;sl Wreuhka iq/lSu isÿ fkdfõ'  
 
ol=Kq wdishd;sl fm!rdKsl YsIagdpdrhkays jeo.;a wx.hla f,i jk Whka ye¢kaúh 
yel' Y%S ,xldfõ tn÷ jk Whka mej;Su ms<sn| fft;sydisl idlaIska m%foaY 27 lska muK 
fidhd .; yel' is.Sßh" ñyska;f,a" is;=,amõj" ßá., yd fmdf,dkakrej ta w;ßka m%uqL 
fõ' fuu jk Whka uqgiSj rc;=udf.a ld,h ^ nqoaO j¾I 307----¡247 &  muK jk ;rï wE; 
b;sydihlg Wreulï lshhs' foajdkïmsh;siai rcqf.a md,k iuh ;=<§ t;=udf.aa mshdKka 
úiska bÈl< uyfuõkd Whfkys fndaê jDlaIhla isgùfuka mßirh yd wOHd;añl 
jákdlï ms<sn|j ukdj meyeÈ,s fõ' tfukau jk Whka" f,!lsl Ôú;fha m%Odk wx.hla 
f,i ie<l=Ks' WodyrKhla f,i mrdl%undyq rcq úiska ^l%sia;= j¾I 1153-¡1186& 
fmdf<dkakrej ,dlaIHd Whfkys m,;=re WoHdkhla f.dv kexjq nj pq,jxYfha i|yka 
fõ' u,a wdY%s;j ;ekq fijK fok Ydlhkaf.ka ;ekq mQcdrduhka ms,sn|j jd¾;d ù we;' 
idïm%odhsl N+ w,xlrK i|yd fhdod .ekqk foaYsh Ydl ms<sn|j uydpd¾h kdu,a o 
is,ajd úiska rpkd lrk ,o .%ka:fhys fm!rdKsl jYfhka jeo.;a kuqÿ fkdie<ls,a, 
fya;=fjka j¾;udkh jk úg j| ù we;s wU úfYaIhka ms<sn| úia;r lr we;' fufia jk 
Whka f,!lsl yd wOHd;añl Ôú;fha jeo.;a fldgila f,i i<ld we;s w;r tmuKla 
fkdj tajd ksis f,i l<ikdlrKh lsÍï jeo.;aluo Tjqka ±k isg ;sfí'  
 
Y%S ,xldfõ fn!oaO yd yskaÿ wd.ñl ixialD;skag wkqj" w;S; rcjre iajNdúl mßirh 
buy;a jákd fohla f,i i<ld we;s nj uydjxYfhka fy,sorõ ù we;' l%sia;= j¾I 24la 
muK jk hq.fha§ wukao .dñKs rc;=uka úiska ish`Mu i;a;aj >d;k ;ykï lr we;' 
ksYaYxlu,a, rc;=uka ^l%s'j' 1187-1196& jeks wh f.dvìu jdhqf.da,fha ys c,fha fjfik 
ish`Mu i;=kag wNh odkh ,nd § we;s w;r we;eï iajfoaYsh Ydl i|ydo fuu m%;sm;a;s 
wkq.ukh lr we;' rcjreka úiska ,nd § we;s fun÷ ;Skaÿ m%ldYhka Ys,d f,aLk j, 
igyka lr we;' tn\q fm!rdKsl Ys,d f,aLKhka fmdf,dkakrej" ñyska;f,a iy 
wkqrdOmqr jeks m%foaY j,ska yuqjq rcud,s.d yd mkai,a j, kgUqka ;=<ska fidhd .ekSug 
yelsù ;sfí' Ydl j¾. .Kklg fmr ksl=;a lrk ,o fun÷ rdcd{djka f,dalfha m%:u 
j;djg wNh N=sïk we;s lsÍug fya;= ù we;'  
 
fun÷ wdldrfhka iqrlsk ,o Y%S ,xldfõ fidndoyï Wreuhka ms<sn| wjOdkh fï jk úg 
ySk ù ;sîu lK.dgqjg lreKls' hqfkiaflda ks¾foaY fhda.H;djhka yd wdY%s; ixialD;ska 
mq¾jdo¾Yhkag wkqj j¾;udkfha fuf,i fkdi<ld yeÍu úu;shg ;=vq fok lrekls' 
 
iyfhda.s;djhka 
 

1- uydpd¾h wd¾'mS'ú' chka; rdcmlaI" mrfmdaIs; úoHdj" ms<sn| uydpd¾h yd 
mrfmdaIs ffcj úoHd wxYdêm;s fmardfoKsh úYaj úoHd,h" fmardfoKsh 

2- wdpd¾h wfYdal oxf.d,a," mY= ffjoH mSGh" fmardfoKsh úYaj úoHd,h 
3- uydpd¾h mSg¾ k¾kan¾.a" fldf,dx.a úYaj úohd,h" c¾uksh 

 
udkj iïm;a ixj¾Okh 
 
l,ska jir j,g idfmalaIj fmdf<dkakrej m%foaYfha meje;aùug yelsjq wOHdmk 
jevigyka ixLHdj wju úh' ukao h;a wmf.a lafIa;% ld¾h uKav,h î'î'is udOH cd,h 
yd äiaks ksIamdokhka iu`. tlaj ;kk ,o jd¾;duh Ñ;%mg i|yd ld¾h nyq, jq neúks' 
fidndoyï ixrlaIKh ms<sn|j mKsjqvh f,dj ñ,shk .kKla jq ck;dj lrd f.k 
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hEug úfkdaod;aul yd wOHdmksl jákdlulska hq;a fun\q jd¾;djka bjy,a jkq we;' 
2014 jif¾§ foaYsh mdie,a jevigyka Èh;a lsÍug wfmalaId flf¾'  
 
rEmh 1 

 
 
jdkr(megjqka ;d;aúlj Yßr fõohka cks;j WmÈk fun÷ megjqka ksid Tjqka .ia Wi 
;ekska ;ekg /f.k hdfï§ j÷re uõjrekag ±Íug isÿjk nr m%udKh wvq fõ' kuq;a 
fuf,i j¾Okh iSud ùu megjqkaf.a fud< j¾Okh úfï§o fï wdldrfhka isÿjk neúka 
laIsrmdhska w;r mDIaáu;aj fud<hla orK ñksia ,|rejkag idfmalaIj by< 
wiudk;djhla olajhs' <orejkaf.a fud<h j¾Okh ùu i|yd Tjqkaf.a yd uõjrekaf.a 
Yßr fïo m%udKh fnfyúka jeo.;a fõ' .ia j, Ôj;a jq hq.h yudr fldg fN!ñl 
jdiia:dk lrd meñKsu fuu ixisoaêka i|yd fya;=mdol ù we;' jkfha Ôj;a jk uefldla 
j÷rkaf.a jDlaIc wkqj¾;khka yd jdkrhska ;=< isÿjk ia;q, mßkduhlao ;jÿrg;a 
n,md we;'  
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7'03'2' ridhksl  yd mdßißl moaO;s  wkqrEmkh 
jHdmD;s kshuq (  wdpd¾h  fu;a;sld  ú;dkf.a 

 
udkj hym; Wfoid >k - ødjK w;=re uqyqK;a u; isÿjk ridhksl l%shdj,Ska wjfndaO 
lr.eksu" ;lafiare lsÍu" ksudkh lsÍu$ mdxY= yd c, ÿIKh ñkqï lsÍu" ,jK c, 
ksl%dka;sh yd moaO;s ksrEmkh lsÍfï lghq;= ridhksl yd mdßißl miaO;s wkqrEmK 
jHdmD;sh u`.ska isÿ flf¾' 
 
i¾fmkaáka iajNdúl f,i Èhùu ( mßirhg úI uq,øjH tl;= ùug we;s yelshdj 

 
i¾fmkaákaa mia ;=,ska fl%dañhï" ksl,a yd ueka.kSia jeks ner f,day ksoyia ùfï 
hdka;%Khka wjfndaO lr.ekSfï wruqK fmr±ß lr.ksñka 2009 jir w.Nd.fha§ fuu 
m¾fhaIK jHdmD;sh wdrïN lrk ,§' iaùvkfha úoHdj i`oyd jk cd;Hka;r moku 
fj;ska m¾fhaIKh i`oyd wv jYfhõ wdOdr iemfha'  
 
li, ìï fj;ska .,d hk wm c,h ksudkh lsÍu iy ixhqc;djh Y=kH jk ksks;s 
whkhka Ndú;fhka tajd msßmyÿ lsÍu 

 
fuu È.=ld,Sk wOHhkh 2010 jif¾ isg wdrïN lrk ,§' f.daydf.dv yd .ïfmd< 
m%foaYfha li, ìï j,ska ,nd.;a wm c,h yd mia ksudkh lsÍfï lghq;= isÿ flfrñka 
mj;S' wm c,h msßisÿ lsÍu fjkqfjka Ndú;d lsÍu i`oyd úúO ldnksl ixfhda. fhdod 
.ksñka jd;fha ia:dhs jk Y=kH ixhqc ksks;d whkhka ixiaf,aIKh lrk ,§' fuu 
jHdmD;sh i`oyd JICA fj;ska wv jYfhka wdOdr iemfhk w;r cmdkfhka ñ,shk 37 l 
jákdlulska hq; WmlrK f;d.hla ,nd§u yd id¾:lj ia:dms; lsÍu o isÿ úh'  

 
mdßißl m%;sl¾uKh i`oyd Ôj w`.=re Ndú;h 

 
2012 jif¾È mq¾j w`.=re Ndú;h  m¾fhaIK lghq;= wrUk jHdmD;s lghq;= wrUk ,ÿj 
fuu jHdmD;sh fï jk úg;a isÿ flfrñka mj;S' jHdmD;s lghq;= i`oyd 2013 j¾Ifha 
;dlaIK yd m¾fhaIK wud;HdxYh fj;ska m%;smdok uqo,la ,ndfok ,§' Y%S ,xldfjka 
myiqfjka ,nd .; yels úúO wmøjH Ndú;d lrñka ksmojk ,o Ôj w`.=re" lDñkdYl 
bj;a lsÍu i`oyd fhdod .ekSu ms<sn`oj fuu.ska wjOdkh fhduq lr we;' jHdmD;sfha 
bka§h úYaj úoHd,fha uydpd¾h" ÈfkaIa fudayka 2013 jif¾ Y%S ,xldjg meñKs w;r Tyq 
úiska Ôj w`.=re m¾fhaIK ms<sn`o  
 
 
f,day yd ldnksl øjHhka u; m¾laf,daf¾Ü hdka;%Kfhka w`.yre mdIdk m%;dhudkh 

 
fuu jHdmD;sh 2013 j¾Ifha§ wdrïN lrk ,§' m¾laf,df¾Ü hkq ldnksl øjH u;=msgg 
fyda Lksc u;g f,fyisfhka wjfYdaIkh fkdjk m%n, Tlaisldrlhls' w`.yre u;=msg 

mj;akd miaj, mDÓúhg jvd by< idkaøKhlska m¾laf,df¾Ü wvx.= fõ' ^0'4 - 1& 
w`.yre .%yhdf.ka ldnksl øjH fidhd.ekSfï wid¾:l m%h;akhka 1976 isg isÿ flfrñka 
mj;S' ksrEms; mia úfYaIhla mokï lr .ksñka mi ;=< f,day ødjKh ùu j,ld,ñka 
isÿjk m¾laf,daf¾Ü wka;¾ l%shdjka yd w`.yre u; ldnksl øjH úkdY lr,Sug 
m¾laf,daf¾Ü j,g we;s yelshdj ms<sn`o wjfndaOh ,nd.ekSu fuu jHdmD;sh u`.ska 
wfmalaId flf¾'  
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7'3'2'1' Y%S ,xldõ i¾fmakaàka mia ;=,ska f,day whk ksl=;a lsÍu 
 

fuka;sld ú;dkf.a 1" wkqIald Wmud,s rdcmlaI 1" l%siafgdam¾ ´ia 2" ksYdka; rdclreKd3" 
iy is'ì' Èidkdhl 1 

 
1 ridhksl yd mdßißl moaO;s wkqrEmk m¾fhaIK lKavdhu uq,sl wOHhk wdh;kh" 

uykqjr' 2 N+ úoHd wxYh lekagnß úYaj úoHd,h" l%hsiaÜp¾É" kjiS,ka;h3 w;a,dka;sla 
úoHd,h" 105" Bâka ùÈh" nd¾ ydn¾" weußld tlai;a ckmoh 

 
w,ag%dfudksla mdIdK iy tjdfha mia "f,day ÿIKh ioyd udkúh fkdjk m%Njhka f,i 
ls%hd lrhs' fujdhska ksoyia jk f,day wjg mßirfha yd N+.; c,fha tla reia úu 
fya;=fjka mdßißl "lDIkd¾áh yd fi!LH wdYs%; .eg`M we;s l, yel' Ys% ,xldfõ 
tlsfklg fjkia ia:dk y;rlska ,nd.;a i¾fmakaáka mia j, ffcj ridhkhka" tajdfha 
fN!; ridhksl .=Kdx.hka yd ridhksl ksiaididrKhka iy iïnkaO lrñka újrKh 
lsÍug fuu jHdmD;sh u.ska wfmalId flf¾' Wiaikaf.däka ,nd.;a mia ksheÈ j, c,Sh 
ødjKhkaf.ka ksl,a yd ueka.kSia hk foj¾.hu by< fõ.hlska ksoyia jq mia j,ska 
w;r whksl m%n,;djh by< kexfjk úg§ ia:dk y;f¾u mia j,ska ksl,a" ueka.kSia 
by< fõ.hlska ksoyia úh' wkql%ñl ksiaidßl mßlaIKfhkag wkqj ueka.kSia Tlaihsv 
yd yhsfv%dlaihsv wdldrfhka mj;sk w;r ksl,a yd fl%dañhï is,sflaÜ yd iamhska 
wdldrfhka mj;S' ueka.kSia yd fl%dañhï j,g idfmalaIj mia ksheÈ y;frkau Ôúkag ,nd 

.; yels jvd;au myiq wdldrfhka mej;=fka ksl,a jk w;r 0'01 M le,aishï laf,darhsâ 

ksiaidß;hka ;=<ska .Kkh l< mßÈ by<gu w.h 168  6'40 mg kg 
-1 jk f,i 

Wiaikaf.dv mia kshe§ka f.ka jd¾;d úh' ueka.kSia m%Odk jYfhkau Tlaihsâ yd 
yhsfv%dlaihsâ iu`. ne`§ mej;=ko hqo.kdfjka ,nd .;a mia ksheÈfha ldnksl Nskakhkays 
wvx.=j ;sî 391 mgkg 

-1 m%udKhlskao Wiaikakf.dv ksheÈfha yqjudrej úh yels 
yskakhkays wvx.=j ;snQ 49 mgkg -1 m%udKhlskao wkdjrKh lr.kakd ,§' fl%dñhï 
m%Odk jYfhka wjYsIag Nskakhkays /È ;snQ w;r Bg wvq m%udKhlska ldnksl yskakfhys 

wka;¾.;úh' tkï hqo.kdj mia kshÈfha ldnksl yskakhkay s 696 mgkg 
–1

 m%udKhlska  
wvx.= ù ;snqks' iyixhqc fl%dñhï ie,lsh hq;= m%udKhlska ksoyia ùula olakg 
fkd,enqKq w;r ldnksl yskakhkays isÿjk iajNdúl ydhkhka óg fya;= mdol jkakg 
we;' iuia:hla jYfhka .;a l< Y%S ,xldfõ i¾fmkaáka mia" f,day ,nd .ekSug iqÿiq 
úia:dhS m%Njhka f,i m¾fhaIK m%ÓM, ;=<ska ks.ukh l< yel' 

7'3'2'2  li,ìu fj;ska .,d hk wm c,h ñkqï lsÍu iy Y+kH ixhqc ksks;s 
wh; Ndú;fhka tajd msßmyÿ lsÍu  

tia'tia'wd¾'tï'ä'tï'wd¾' úfÊfialr" n't*a'ta' niakdhl2 iy fu;a;sld ú;dkf.a 1 

 
1 ridhksl yd mdßißl moaO;s wkqrEmk m¾fhaIK jHdmD;sh uQ,sl wOHhk wdh;kh" 

uykqjr' 2 lDIs bxðfkare wxYh" fmardfoKsh úYaj úoHd,h' 
 

f.dydf.dv li, ìu hkq Y%S ,xldfõ f,dal Wreu k.rhla jk uykqjr k.rfha li, 
neyer lsÍu i`oyd fhdod .efkk újD; ia:dkhls' l%uj;a msßmyÿ l%ufõohla fyda 
wdia;rK moaO;shla fkdue;s ùu fya;==fjka li, ìfuka ksl=;a flfrk wm c,h" uq̀M 
m,d;gu c,h iemfhk uyje,s .`.g fl,skau tl;=ùu isÿ fõ' tneúka tn`ÿ wm c,h 
ksudkh lsÍu iy Y+kH ixhqc ksks;s whk Ndú;fhka msßmyÿ lsÍu ms<sn`oj fuu 
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jHdmD;sh ;=<ska wjOdkh fhduqlr we;' jeis yd úh<s ld, j,§ úúO ia:dk lsysmhlska 
udislj wm c,h kshe§ka ,nd.kakd ,§' ixiaf,aIKh lrk ,o Y+kH ixhqc ksks;s 
whkhka úúO Wiia l%ufõo Ndú;fhka ksudkhg ,la flreKs' úúO ksks;s o%jH fhdod 
.ksñka ;kk ,o Y+kH ixhqc whka wdldr 4 la" wm c,h msßisÿ lsÍug fhdod .eKqkq 
w;r tajdfha ld¾hCIu;djhka iiod ne,Su isÿ lrk ,§' ldKav" l=`MKq yd pd,l 
mÍCIKhka Ndú;fhka wm c,fha yd ta yd iudk f,i lD;Suj idok ,o wm c,fha 
mj;sk f,day bj;a lsÍfï m%h;akhla isÿ lrk ,§' wm c,fha .;s ,CIKhkag wkqj tajd 
óf;aka ckkh lrk wjia:dfõ mj;sk nj ;yjqre úh' tfukau wm c,h ksl=;a lsÍu 
i`oyd Y%S ,xldj ;=< mkjd we;s Wmßu iïu; w.hka blaujd f.dia we;s njo olakg 
,enqKs' mÍCIKhg ,la lrk ,o kshe§ka w;=ßka msIagh yd j¾lemafgd weisáka wï,h 
fhdod ;ekqK ksks;s ixhqc whkhka" f,day idkaøKh iy ridhksl Tlaiscka idkaøKhka 
wvq lsÍfuys,d jvd;a ld¾hCIuj l%shd lrk nj ksÍCIKh úh' msIaGh wdY%s; ksks;s Y=kH 
ixhqc whkhka úiska ms,sfj,ska 50"97" iy 99] m%;sY;hkaf.ka ridhksl Tlaiscka b,ä u" 
khsfÜ%Ü yd fmdiafmaÜ idkaøKhka wvq lrk nj ;yjqre úh' tfukau fuu j¾.fha ksks;s 

Y=kH ixhqc whkhka úiska by,g f,day bj;a lsÍfï yelshdjla ^˃95]& olajk ,§' 
tneúka fuu Y+kH ixhqc ksks;s whkhka wm c,h msßmyÿ lsÍu i`oyd wkql,k 
l%ufõohla f,i Ndú;d l, yels nj meyeÈ,sh'  
 

 

 

 
      

 
 
 
 
 
 

7'3'2'3 f;a wm øjH j,ska  Ôj w`.=re ksmoùu iy tajd c,Sh ldfndakshqrka 
nj;a lsÍu i`oyd Ndú;d lsÍu' 

 
tia'tia' udhdlvqj 1" ÈfkaIa fudydka 2 " ta' lreKdr;ak 3 " fu;a;sld ú;dkf.a 1 

 
1 ridhksl yd md¾ißl moaO;s wkqrEmK m¾fhaIK lKavdhu" uQ,sl wOHhk wdh;kh" 

uykqjr' 2 lDIs bxðfkare wxYh" lDIs úoHd mSGh" fmardfoKsh úYaj úoHd,h  
3 cjy,a,dfkare úYaj úoHd," kj È,a,sh" bkaÈhdj 

 
lDñkdYl øjHhka wêl f,i Ndú;d lsÍu" mdxY= yd c, ¥IKhg fya;= ù we;' 
ldfnd*shqrdka hkq Y%S ,xldj we;=`M rgj,a .Kkdjlg nyq,j Ndú;d flfrk 
lDñkdYlhls' Ndú;d lsÍfuka wk;=rej bj; ,k f;a wmøjH fhdod .ksñka ksmojk ,o 
Ôj w`.=re Ndú;fhka c,Sh ldfnd*shqrdka bj;a lsÍu fuu wOHhkfha wruqKhs' foaYSh 

jYfhka fidhd.eKqk f;a wmøjH 300
0 

C
 yd 7000C hk WIaK;ajhka ysÈ ;dmÉfÉfþokhg 

,la lsÍfuka Ôj w`.=re ksmojk ,§' tu Ôj w`.=rej, PH, EC, CEC" f;;ukh" cx.u 
øjH" wdjdisl øjH yd w`M m%udKh hk .;s ,CIKhka ksudKh lsÍu isÿ flreKs' úúO 
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PH w.hka hgf;a§ 5-100 mg/L ldfndkshqKka idkaøKhka yd 1'5 g/L Ôj w`.=re ud;%djla 
fhdod .ksñka wjfYdaIK mÍCIdfjka isÿ lrk ,§' 7000C  ksmojk ,o Ôj w`.=re j, 
300

0
C

 ksmojQ Ôj w`.=re j,g idfmaCIj w`M m%udKh PH,EC yd wjdisl øjH m%udKh by, 
w.hla olakg ,enqKs' tfia jQjo by, cx.u øjH m%udKh olakg ,enqfKa 3000C§ ksmojQ 

ffcj w`.=re ;=<h' fulS fjkialï j,g fya;= f,i 700
0
C

 § isÿjk oaú;Sh úixfhdackh 

yd CIdr wjYsIaGhka ks¾udKh ùu ±laúh yel' 3 ;a 5 ;a w;r PH 5 jk úg § Wmßu 

wêfYdaIKhla olajk njo ;yjqre úh' tfukau 700
0
C § ksmo jQ Ôj w`.=re j,g 300C

0 § 
ksmojQ Ôj w`.=re j,g jvd ldfndks*shqrdka wêfYdaIKh lsÍfï by, yelshdjla mj;sk 
njo fidhd.eKqks' ldfnd*shqrdka idkaøKh by, hk úg§ wêfYdaIK Odß;djho by, 

kexjqKs' 300C
0  ksmojk ,o Ôj w.=re j,g 15 mg /g la jq wêfYdaIK Odß;djhlao 700

0 
c 

ksmojq Ôj w.=re j,g 19 mg/g  m%udKhl wêfYdaIK Odß;djhlao mj;sk nj ;yjqre 
úh' tneúka c,sh ldfnda*shqrdka m%;sl¾uKh ioyd bj; ,k f;a l=vq j,ska ksmo jq Ôj 
w.=re id¾:l f,i fhdod .; yels nj meyeÈ,sh' 
 
 

 

 

 

 

7.3.2.4 Implications 
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7'3'2'4'  f,day iy ldnksl øjH u; m¾ldaf,daf¾Ü hdka;%Khka ( w.yre 
mdIdK m%;sh udkh 

 
tia'tï'mS'wd¾' l=udr;s,l1" l%siafgdam¾ Tia 2 " taia'mS' bkaør;ak3 " fu;a;sld ú;dkf.a 1' 

 
1 ridhksl yd mdßißl moaO;s wkqrEmk m¾fhaIK lKavhg uQ,sl wOHhk wdh;kh" 

uykqjr2 N+ úoHd wxYh" lekagnß úYaj úoHd,h" l%hsiaÜ p¾õ" kjis,ka;h 
3 mxY+ úoHd wxYh" lDIs úoHd mSGh" fmardfoKsh úYaj úoHd,h 

 
w`.yre .%yhdf.a mia u;=msg" mDÓúhg jvd by, idkaøKhlska m¾laf,daf¾Ü wvx.=fõ 
^0'4 - 1]& m¾laf,daf¾Ü hkq LKsc fyda ldnksl øjH u;=msg f,fyisfhka wjfYdaIKh 
fkdjk m%n, Tlaisldrlhls' w`.yre .%yhd u; ldnksl øjH mj;So hkak fidhd ne,Sug 
1976 j¾Ifha isg úoHd{hska W;aiy ord we;s w;r ta i`oyd w`.yref.ka ,nd.;a mia 
úYaf,aIKh lsÍug ÈhqKq ;dCIKsl l%ufõohka Ndú;d lr we;' tfia jQjo ta i`oyd isÿ 
lr we;s ish`M m%h;akhka wid¾:l ù we;s w;r w`.yre u;=msg ldnksl øjH ;sfío hkak 
ms<sn`o meyeÈ,s idCIshla fuf;la yuqù fkdue;' flfia jQjo wkdjrKh lr .ekSug yels 
jQ ´laf,dafrdóf;aka yd vhslaf,dfrdaóflaka ixfhda.hkaf.a >áNdjh m¾laf,daf¾Ü yd mdxY= 
ldnksl øjH wka;¾ l%shdfjka isÿ ù we;s nj is;sh yel' tneúka mia j, mj;akd  
m¾laf,daf¾Ü yd laf,daf¾Ü ms,sn`oj uQ,sl wjfndaOhla ,nd.; hq;=h' fuu wOHhkh ;=<ska 
w`.yre u; we;s mia j¾.h ksrEmKh lsÍu i`oyd ta u; ;sî fidhdf.k we;s wdldrfha 
i¾fmkaàka mia fhdod .ksñka" m¾laf,daf¾Ü mia j, wvx.= f,day iy ldnksl øjH iu`. 
l%shd lrk wdldrh jgyd .ekSug m¾fhaIKhka isÿ flfrkq we;' Y%S ,xldfõ Wiaikaf.dv 
iy jia.uqj m%foaYj,ska ,nd .;a i¾fmkaàka mia Ndú;d lrñka m¾laf,daf¾Ü idkaøKh 
nr$ mßud wkqmd;h 1" 0'75 iy 0'5 hk wdldrfhka úp,kh lrñka pd,l mÍlaIKhka 
isÿ lrk ,oS' oS¾> ld,Sk wOHhkhka f,i fuh isÿ flreKq w;r úúO ld, mrdihka ysoS 
uq¿ fMkaøSh ldnka m%udKh yd ksoyia jk ksl,a idkaøKhka ñkqï lrk ,oS' ,nd.;a 
m%;sM, j,g wkqj jia.uqj i¾fmakaáka mia j,ska ksoyia jQ ksl,a m%udKh" m¾laf,daf¾Ü 

idkaøKh ms<sfj,ska 1" 0'75 yd 0'5 jk úg§ 35'20" 31'06 yd 28'18mgkg- hk w.hkays 
mej;=K w;r tu w.hka Wiaikaf.dv i¾fmkaáka mia ;=,§ wod, m¾laf,daf¾Ü 
idkaøKhka yS§ ksoyia jQ m%udKhg (16.90, 15.47 iy 14'46 mgkg) jvd jeä w.hla 
.ekqKs' jia.uqj mia j,ska uq̀M ftkaøSh ldnka bj;aùfï m%;sY;h 54'92] yd 54'84] la o 
Wiaikaf.dv mia j,ska tfia bj;aùfï m%;sY;h 62-1] yd 54'14] lao úh' fuu m%ÓM,hkag 
wkqj w`.yre .%yhdf.a mia ;=< isÿjk m¾laf,daf¾Ü wka;¾l%shdjka fya;=fjka ksl,a 
tla/ia ùu yd ldnksl øjH bj;a ùu úkdY ùu isÿ fõ' È.=ld,Sk mÍCIK ;j ÿrg;a isÿ 
flfrñka mej;S'  
 
iyfhda.S;djhka  

1. uydpd¾h jhs'tia'´la ^wPHCIl" fldßhd" Ôj w`.=re m¾fhaIK uOHia:dkh " mdßißl 
m%;sl¾uK yd kej; m%;sidOk úoHd.dr" leka.afjdaka cd;sl úYaj úoHd," fldßhdj&  

2. wdpd¾h l%siafgdam¾ ´ia ^cjy¾,d,a fkare úYaj úoHd,h" kjÈ,a,sh" bkaÈhdj& 

3. wdpd¾h ÈfkaIa fgdayka ^cjy¾,d,a fkare úYaj úoHd,h" kjÈ,a,sh" bkaÈjdh& 

4. wdpd¾h ksYdka; rdclreKd ^w;a,dka;sla úoHd,h" nd¾ ydn¾" wefußld tlai;a 
ckmoh& 

5. uydpd¾h flka ljuflda ^ihs;dud úYaj úoHd,h" cmdkh& 

6. uydpd¾h î't*a'ta' niakdhl" wdpd¾h ta' lreKdr;ak iy wdpd¾h tï'whs'tï' uõcqâ 
^lDIs bxðfkare wxYh fmardfoKsh úYaj úoHd,h& 

7. wdpdßh fyar;a uka;%s;s,l ^cd;Hka;r c, l<uKdlrK wdh;kh & 
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8. uydpd¾h tia'mS' bkaør;ak ^mdxY+ úoHd wxYh" fmardfoKsh úYaj úoHd,h& 

9. wdpd¾h .euqKq fyar;a ^isú,a bxðfkare wxYh" fmardfoKsh úYaj úoHd,h& 
 
 
iyfhda.S;d m¾fhaIK jHdmD;s 

 
01' mia iy wm c,h ;=<ska m%;scSjl bj;a lsrSu i`oyd cSj w`.=re Ndús;d 

lsrSu fldrshdfú leka.afjdaka cd;sl úYaj úsoHd,fha iyfhda.S;djh 
,nd .efkuska fï jk úsg isoq flfrñska mj;S'  

02' SATREPS (;Sridr ixj¾Okh i`oyd úoHd yd ;dCIKh m¾fhaIK" 
fmardfoKsh úYaj úoHd,h" his;dud úYaj úoHd,h" reyqKq úYaj 
úoHd,h" Y%s ,xldfõ li, ìï ms<sn`oj JICA – JST m%;smdokhkaf.ka 
±kg l%shd;aul flfrñka mj;sk jir 5 l jHdmD;shls') 

 
f;a wm%jH j,ska ;ekQ Ôj w`.=re Ndú;fhka mla yd c,fhys wvx.= 
lDñkdYl bj;a lsÍu ms<sn`o bkaÿ - Y%S ,xld oaúmd¾Yú; m¾fhaIK 
jFdmD;sh ^±kg isÿ flfrñka mj;sk jir 3 l jHdmD;shls' & 

 
udkj iïm;a ixj¾Okh  
 
2013 jif¾ mYapd;a Wmdê ,dNSka  
 
1' tia'tia'wd¾'tï'tÉ'wd¾' úfÊfialr o¾Ykm;s úoHd mYapd;a Wmdê wdh;kh" 

fmardfoKsh úYaj úoHd,h'  
ksnkaOk ud;Dldj( f.dydf.dv kd.ßl wmøjH neyer flfrk li, ìfuka 
.,dhk wm c,h msßmyÿ lsÍu i`oyd Y+kH ixhqc ksks;s whk Ndú;d lsÍu'  

 
2' ã'tï'úfÊiqkaor úoHdm;s" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 

úoHd,h' 
ksnkaOk ud;Dldj ( iu moka lsÍfï l¾udka;hkaf.ka neyer lrk wmøjH 
fya;=fjka isÿ jk mdxY+ yd c, ¥IKh fl%dañhÜ Ndú;jH;dj" me;sß hdu yd 
m%;sl¾uKh'  

 
m¾fhaIK iyldr jre  

01' tia'tia' wd¾'tï'ã'tï'wd¾' úfÊfialr ^o¾Ykm;s" 2013" úoHdmYapd;a Wmdê 
wdh;kh" fmardfoKsh úYaj úoHd,h&  

02' tia'tï'mS'wd¾' l=udr ;s,l ^o¾Ykm;s Wmdê wfmaCIl úoHd mYapd;a Wmdê  
wdh;kh" fmardfoKsh úYaj úoHd,h& 

03' bkaÈl fyar;a ^úoHdm;s Wmdê wfmaCIl" fmardfoKsh úYaj úoHd,h& 
04' tia'tia' udhdlvqj ^bkaÿ - Y%S ,xld oaúmd¾Yúl m¾fhaIK jHdmD;sh"  

o¾Ykm;s Wmdê wfmaCIl" úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 
úoHd,h& 

 
úoHdm;s Wmdê wfmaCIl isiqka  
 

ta' ;s,lr;ak ^úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 
hQ wukaod  ^ úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h & 
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kdu,a úl%uisxy ^úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h& 
fla'tï'à'ã'fla' l=udrisxy ^úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj 
úoHd,h& 
 

Wmdê wfmaCIl isiqka  
 

whs'Ô'fÊ'iS' yßiapkaø ^ridhk bxðfkare úoHd wxYh" fmardfoKsh úYaj úoHd,h& 
whs'tka'fla' orkaol=Uqr ^úoHd msGh" fmardfoKsh úYaj úoHd,h & 
 
idfÉPd  
 
ta'tï' tia' úl%uisxy  
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7'3'3'  mßir úoHdj iy mdßißl Ôj úoHdj 
 

jHmD;s kshuq ( wdpd¾h tia'ms' fnkacñka 
 

jHdmD;s f;dr;=re 
 
ck.yKh wêl ùu" jdiia:dk úkdY ùu" iy ld,.=ksl úm¾hdi jeks fya;= ksidfjka 
Ôúkf.a iajNdúl jdiia:dk úkdY ùu ms<sn|j Ôj úoHd{hskaf.a blauka wjOdkh fhduq 
úh hq;=h' Y%S ,xldfõ by< úúO;ajhlska hq;= Ydl yd i;a;ajhska ms<sn| wOHhkh lsÍu 
fuu jHdmD;sh uÕska wruqKq lr f.k we;' úfYaIfhkau nyq, wjOdkhlg ,la ù 
fkdue;s wmDIaG jxYS yd l=vd Ydl úúO;ajh ms<sn| wOHhkh lrkq we;' ikaêmdol 
úúO;ajh ksudkh lsÍu u.ska mßir moaO;s l%shdldß;ajhka" M,odhs ;djhka ms,sn| 
jl%dldr f;dr;=re ,nd.; yelsfõ' tfukau ñksia l%shdldrlï fya;=fjka ±lafjk 
mdßißl m%;spdrhka ms<sn|j iDcqju ±k .; yel' wmf.a m¾fhaIK lkavdhï úiska 
ixrlaIK wjYH;djh ;Èkau mj;sk jHdc f.dakqiaika" ul=`Mjka" yd ´lsâ jeks úfYaIhka 
ms<sn| m¾fhaIK lghq;= Èh;a lr we;'  
 
fuu ish`Mu m¾fhaIK jHdmD;ska 2009 cqks ui fyda ta wdikak ld,fha§ wdrïN lrwe;' 
f.dí,ska iamhsv¾ ul=`Mjka ms<sn| m¾fhaIK jHdmD;sh 2012 § wdrïN lrk ,§' mYapd;a 
wdpd¾h Wmdêh yodrK tla úoHd{fhla" tla m¾fhaIK iyldr jrfhl= f.ka yd 
iafõÉPd fiajlhka lSmfofkl= jHdmD;sfha lghq;= j, kshe,S isà;s' jHdmD;s 3 la wdY%s;j 
m¾fhaIK lghq;= isÿ  flfrk w;r foaYsh yd úfoaYsh m¾fhaIK wdh;k /ila iu`. 
iyfhda.s;djhka we;s lrf.k we;'  
 
^rcrg úYaj úoHd,h" fmardfoKsh úYaj úoHd,h" le<Ksh úYaj úoHd,h" ksõ yeïmaIh¾ 
úYaj úoHd,h" wefußld tlai;a ckmoh" weßfidakd úYaj úoHd,h& 
 
mdxY= wmDIaGjxYslhka tla /ia lsÍu yd ksudkh lsÍu ms<sn| f,dj mqrd isÿ flfrk 
m¾fhaIK lsysmhlskau wjOdkh fhduq lr we;s w;r wmf.a jHdmD;sh ;=<ska ,xldfõ 
úúO m%foaYhkays lafIa;% wOHhkhla isÿ flf¾'  
 
mYapd;a wdpd¾h Wmdêh m¾fhaIK úoHd{  ( wdpd¾h l%sfika;shd whs' laf,agka 
m¾fhaIK iyldr     ( iixld t,a' rKisxy 
fcHIaG ;dlaIKsl ks,Odß    ( kdu,a w;=fldar, 
iafõÉPd m¾fhaIK iyldr     ( iñks fmf¾rd 
;dlaIK ks,Odß     ( iukau¥ ùrlafldä  
 
 

 

 
 



106 
 

 
7'3'3'1 l%eíiamhsv¾ ul=`Mjka j¾.SlrKh" ffcj N=f.da, úoHdj yd mßKduh 

 
taia'ms' fnkacñka iy iS'whs' laf,agka 

 
mßir úoHd yd mdßißl Ôj úoHd jHdmD;sh" uq,sl wOHhk wdh;kh" uykqjr 

 
werlakSvdjka w;=ßka weldß j¾.hg miq úYd,;u j¾.h jkafka werksfha fyj;a 
ul=`Mjkah' l%eí iamhsv¾ ul=`Mjka g .K 175 lg wh;a" i<l=Kq lrk ,o úfYaI 2123 la 
wh;a fõ' f,dj jgd ^Y%S ,xldj" uev.ialrh yd ol=Kq weußldj& isÿ lrk ,o uE; 
ld,Sk lafIa;% wOHhkhkag wkqj fuu m%udKh Tjqkaf.a ienE úúO;ajfhka fldgila 
muKs' l%eí iamhsv¾ ul=`Mjka Èjd ld,fha§ m%Odk jYfhka l%shdldß jk w;r fydoska yev 
.eiS we;s m%:u yd oaù;sl mdo hq.,a Ndú;fhka lDñka w,a,d .ekSu isÿ lr;s' fuu 
ul=`Mjka i;=j olaI yeisÍï rgdjla mj;sk w;r ixlS¾K yeisÍula fmkakqï lrhs' 
WodyrK f,i  j¾Kh fjkia lsÍug we;s yelshdj" iyÔjkh yd iudc wdY%h ±laúh 
yel' fuu úYd, ul=`M l=,fha jxY m%fõKsl jHqyh y÷kd .ekSu .eg`M iy.; ù we;' 
by< uÜgfï fldïisâ iïnkaO;djhka ms<sn| ,sheù we;s fndfyda m%ldYkhkaf.ka 
biau;= lr we;s iïnkaO;djhka ikd: lsÍu ÿ¾j, uÜgul mj;S' fuu ks.ukhka 
fndfyda úg fm%arl ;¾lkh u; r|d mj;sk nj fmfka' fuu jHdmD;sh ;=,ska fldïisäfha 

fyj;a" ul=`Mjkaf.a rEm úoHd;aul ,laIKhka iy DNA wkql%u o;a;hka Ndú; lrñka 
ia:dhs jxY m%fõKsl l,ams;hla f.dvkexùug wfmalaId flf¾' tfukau tu l=,fha ul=`M 
úúO;ajh" tys ixrlaIKh yd wkd.; m%;sfYdaOk l%shdj,Ska i|yd uq,sl mokula we;s 
lsÍugo n,dmfdfrd;a;= fõ' ´iafÜ%,shdfõ iafg*fkdmsia .Khg wh;a ish`Mu úfYaIhka 
f.a PdhdrEm fï jk úg wm i;=j mj;S' óg fmr wjdkrKh lr.;a lreKq j,g wkqj 
´iafÜ%,shdfõ iafg*fkdmsia ;ks jxYsl úys§ulska iïNjh ù we;'  
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7'3'3'2 › ,xldj ;=< f.dí,ska iamhsv¾ ul=`Mjkaf.a úúO;ajh jHdma;sh 
^l=,h ( ´fkdmhsfâ& 

 
tia't,a' rEmisxy iy tia'ms' fnkacñka 

mßir úoHd yd mdßißl Ôj úoHd jHdmD;sh" uq,sl wOHdhk wdh;kh" uykqjr 
 
idudkH jHjydrfha§ f.dí,ska iamhsv¾ f,i y÷kajk ´fkdmhsfâ ul=`M l=,hg .K 88 
lg wh;a i<l=Kq lrk ,o úfYaI 600 la we;=,;a fõ' fuu l=,fha ul=`Mjka weia 06 la 
iys; tal m%ckl ksoyfia ixprKh lrk l=vd i;=ka fõ' frdvq u;=msg fyda Ydl ia:rhka 
u; fudjqka Ôj;a jk w;r ul=`M ±,a ne¢ula isÿ fkdlr;s' Tjqkaf.a l=vd m%udKhka yd 
ryia jdiia:dkhka fya;=fjka ksheÈlrKh isÿ lrk úg§ fudjqka wêl jYfhka olakg 
,efí' Y%S ,xldj ;=<ska ´fkdmhsfâ ;lafidak lsysmhlau jd¾;d ù we;' tfukau iuyr 
.Khka fï jk;=re i<l=Kq lsÍulg ,la fkdjq tajdh' tam%mshd" ì%.afkda,shd" lemamafgdia 
;e*S,shd" .eufidfud¾f*dajd yd fiiageiamsia hk úfYaIhka i<l=Kq lsÍug Ndckh ù 
we;' flfia jqjo tfmlaá%ia" bialafkdlsßhia yd ´fliaákd hk úfYaIhka ms<sn|j wjika 
jrg jd¾;d ù we;af;a óg ishjilg muK by;§h' 
 
Y%S ,xldfõ m<d;a .Kkdjlskau kshe§ka tla /ia lsÍu isÿ lrk ,§' .ia fi,ùfuka fyda 
frdvq .id ±ófuka kso¾Ylhla f,i tl;= lr.kakd ,§' tl;= lr.;a ul=`Mjka f;dard 
.ekSfuka wk;=rej we,afldfyd,a j, nyd wdrlaIKh lrk ,§' wk;=rej uE;l§ 
m%ldYkhg m;a lrk ,o m%;sfYdaOk wOHhkhka Ndú;d lrñka Tjqka rEm úoHd;aulj 
y÷kd .kakd ,§'  
 
wm úiska tla /ia lrk ,o kshe§ka ;=< tam%mshd" ì%.afkda,shd yd fiiageiamsia .Khkag 
wh;a kso¾Yl 20 lg wêl m%udKhla wka;¾.; ù ;snqKs' uykqjr" mq;a;,u" ud;f,a" 
wïmdr" kqjrt<sh" l=reKe.," fudKrd.," nÿ,a," yd wkqrdOmqr hk Èia;%slal j,ska 
,nd.;a kshe§ka j, wka;¾.;j ;sî fiiageisia .Khg wh;a ul=`Mjka fidhd .ekSug 
yels úh' mq;a;,u" l=reKe.," lE.,a," uykqjr" ud;f,a" hk m%foaYj,ska ,nd.;a 
ksheoSka ys ì%.afkda,shd .Kh olakg ,enqks' .ïmy" uykqjr" r;akmqr" nÿ,a," yd  
wkqrdOmqr Èia;%slal j,ska ,nd.;a kshe§ka ;=<ska tam%mshd .Kh ±l.; yelsúh' by; 
i|yka l< .K j¾. ;=ku Y%S ,xldj ;=< mD:q, f,i jHdma;j ;sfnk w;r 
bialafkd;sßhia hk .Kh l=reKE., yd uykqjr Èia;%slalhkaf.ka muKla jd¾;d úh' 
Bg wu;rj uykqjr" lE.,a," l=reKe.," nÿ,a, yd fudKrd., hk Èia;%slal j,ska 
Tfmdmshd kue;s kj ul=`M .Khla fidhd .ekSugo wm yg yelshdj ,enqKs' rEm 
úoHd;aul yd wKql uÜgfuka Y%S ,xldfõ Tfkdmhsâ ul=`M jkaf.a ;laifkdañl 
m%;sfYdaOkhka isÿ lsÍug kqÿre wkd.;fha§ wfmalaId flf¾' 
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7'3'3'3' Y%S ,xldfõ fvkafv%daìhï yd n,afnd*hs,ï ´lsâ .Khkays 
;laifkdañl m%;sfYdaOkh 

 
ms' tï'tÉ' i|ud,s 2 " tia'ms' fiakdkdhl 1" tia'ms' fnkacñka 2 

 
1 Ydl úoHd wxYh" úoHd msGh" le<Ksh úYaj úohd,h' 

 2 mßir úoHd yd mdßißl Ôj úoHd jHdmD;sh" uq,sl wOHhk wdh;kh" uykqjr 
 
´lsfâisfha hkq Y%S ,xldfõ fN!ñl Ydl j¾. w;=ßka úYd,;u Ydl l=,hls' fuu jir 
;=<§ fvkafv%daìhï yd n,afnd*hs,ï úfYaIhka ms<sn|j wOHhkh lsÍu i|yd lafIa;% 
pdßld 17 la isÿ lrk ,§' fvkafv%daìhï m÷rdgqï yd fvkafv%daìhï ueld;s hk úfYaIhka 
ms<sn|j jd¾;d lsÍugo bl=;a jq jir ;=<§ yelshdj ie<iqks' fuu jHdmD;shg wod< 

lafIa;% wOHhkhka iy o;a; úYaf,aIKhka fï jk úg wjika ù we;' 47 la muK 

^fvkafv%daìhï -62 ( n,afnd*hs,ï - 36 & PdhdrEm jd¾;dlrKhg ,lalrk ,§' 
fvkafv%daìhï úfYaI 8 lska 6 la yd n,afnd*hs,ï úfYaI 11 lska 7la Y%S ,xldj ;=, mj;sk 
nj wkdjrKh úh' wOHhkhg ,la jq úfYaIhkays Odrl Ydl úfYaI;djh kss¾Kh 
lsÍugo wfmalaId flreK w;r tu wNsu;d¾:ho" fï jk úg iM, ù ;sfí'  
 
ñkqï máhla yd le,smrhla Ndú;fhka tla/ia lr.;a kso¾Ylhka ys j¾Ol .=Kdx.hka 
ñkqï lrk ,§' leurd ¨isvdjla iïnkaO flreKq iaàßfhda wkaúlaIhl wdOdrfhka 
úÉfþokh lrk ,o mqIam fldgia we¢ug isÿ úh' j¾Ol yd mqIamuh rEm úoHd;aul 
o;a;hka fv,agd uDÿldx. meflach Ndú;fhka úYaf,aIKh flfrkq we;'  
 

 
 
PdhdrEm (  Y%S ,xldfõ fvkafv%daìhï úfYaIhk a A - äfgfrdldmï" B - äfgfrdldmï  

lDfukdgï" C - äfgfrdldmï ta*hs,ï" D - äfgfrdldmï kQudkaia" E -       
äfgfrdldmï m÷rdgï 
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7'3'3'4' mfia Ôj;a jk f.dakqiaika yd jHdc f.dakqiaikaf.a ffcj úúO;ajh 
 

tia'ms' fnkacñka iy is'whs' la,Sgka 
 

mßir úoHd yd mdßißl Ôj úoHd jHdmD;sh" uq,sl wOHhk" wdh;kh" uykqjr 
 
Y%S ,xldj i;=j iqúfYaIs mßKdñl b;sydihla mj;sk w;r fuys talfoaYsl Ydl yd 
i;a;aj >k;ajho by< w.hla .kS' ì%;dkH md,k iuh ;=<§ mDIaGjxYska yd 
wmDIaGjxYska ms<sn| isÿ lrk ,o ;laifkdañl wOHhkhka lsysmhla ms<sn|j jd¾;d ù 
we;' tu ld,fha§ m%ldYhg m;a lrk ,o zzY%S ,xldj yd nqreuh we;=<;a ì%;dkH 
bkaÈhdfõ i;a;ajfhdaZZ hk rpkd ud,dfjys Y%S ,xldfõ wmDIaG jxYS i;a;ajhska ms<sn|j 
kshu m%ñ;sfhka hq;a wOHhkhka bÈßm;a lr we;' flfia jqjo tu.ska jHdc f.dakqiaika 
jeks l=vd werlakSv j¾.hka ms<sn| wjOdkhlaa fhduq lr fkdue;' ul=`Mjka ms<sn|j 
wiïmq¾K wjOdkhla fhduq lr we;s w;r b;d l=vd úfYaIhka fkdi,ld yeÍu isÿ lr 
we;' Èjhska mqrd msysgd we;s úúO jdi N=ñ /ilska ksheÈ ,nd .ksñka f.dakqiaika iy 
ul=`Mjka ms<sn| §mjHdma; wOHhkhla fï jk úg;a wm jHdmD;sh u.ska isÿ flfrñka 
mj;S'  
 
wmf.a wOHhkhg wkqj .K 23 lg wh;a jHdc f.dakqiq úfYaI 51 la y÷kd .;a w;r bka 
úfYaI 8 la w¨;au fidhd.ekSï f,i ±laúh yel' m%:u j;djg Y%S ,xldfjka fphsßäfha 
l=,h wkdjrKh lr .ekSugo yelsúh' y÷kd.;a úfYaI 51 w;=ßka úfYaI 20 la Y%S 
,xldjg wdfõKsl tajd úh' Y%S ,xldfõ jHdc f.dakqiaika ms<sn| msßlaiqï ,ehsdia;=jla 

cd;Hka;r úu¾Yk i`.rdjlg fhduq lsÍugo wjia:dj ,enqKs' ZOO TA x A ;ju;a  
uqøKh fjñka mj;sk w;r ;j;a m¾fhaIk m%ldYkhka folla úu¾Ykh fjñka mj;S' 
 

 
 

Y%S ,xldfõ fjfik jHdc f.dakqiaikaf.a PdhdrEm 



110 
 

 
A - iafgkdÜkia ì%kals - .eyeKq i;d ^ls;=,a.,& B - uhsl%eáïkqidkav¾fidaks - .eyeKq i;d 

^iqod ., - l=reúg& C - Trefgïkia fm%dlaisuia - .eyeKq i;d ^uroxuvqj& D - Trefgïkia 
fm%dlaisuia bkaälia - msßñ i;d ^jkd;ú,ä j& E - wekfgïkia cjdkia - msßñ i;d ^ Tysh& 
F - wekfgïkqfidarhsáia - msßñ i;d ^w,õj& G - bkafvd.eßmqia isf,dakslia - .eyeKq i;d 

^fíh¾" 1973& kj úfYaIhls ^jkd;ú,ä j& H - isf,dakslia ^fíh¾ 1973& kj úfYaIhls - 

.eyekq i;d ^mÈh;,dj& I - bkafvd.eßmqiskaälia - .eyekq i;d ^Tysh& J - f*f,dhskaäld 
- .eyekq i;d ^b`.skshd.,&  
 
udkj iïm;a ixj¾Okh 
 

hq'ð'tia't,a' rKisxy - fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha 
o¾Ykm;s Wmdêh i|yd ,shdmÈxÑ úh' 
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7'3'4 mdßißl bxðfkare úoHdj 

jHdmD;s kshuq ( wdpd¾h tka'ã'iqNisxy 
  wdpd¾h tka' kdkdhlaldr 

jHdmD;s f;dr;=re  

wmøjH ksismßÈ msßmyÿ lsÍulska f;drj mßirhg uqod yßk wmøjHka fya;=fjka iDcqju 
fyda jl%dldrj c, m%Njhka ¥IKh ùu isÿfõ' ld¾ñl wmøjH hkq tf,i uqod yefrk 
mdßirl ¥Islhkah' Y%S ,xldfõ wd¾Ólh" fi!LH yd mdßißl .eg¿ mek ke.Sug fya;= ù 
we;' l¾udka;hka ySÈ Ndú;d lrk msfkda,sl ixfhda.hkao tf,i wmøjH f,i mßirhg 
uqod yef¾' c,Sh Ôfkda,a iy mSfkda,a wdfoaYlhka f,i m%Odk;u ldnksl ÿIlhka f,i 
ie,flk w;r ms,sld ldrlhka f,i y÷kdf.k we;' wvq idkaø%Khkays mj;sk úg§ mjd 
tu ixfhda.hka wêl f,i úI iy.; jk w;r ffcj ydhkh wvqùu yd Tlaiscka b,ä u 
jeä ùu fya;=fjka nrm;, fi!LH ;¾ck we;s lrhs' tneúka mSfkda,s; ixfhda.hka 
fya;=fjka isÿjk c, ¥IKh ms<sn| uE; ld,Skj by< wjOdkhla fhduq ù we;' 

c,Sh mSfkda,a ì| fy,Su i|yd m%;sl¾u l%ufõohka lsysmhlau y÷kdf.k ;sfí' ta w;=ßka 
by< ld¾hlaIu;djh" l%shdj,s md,kh lsÍfï myiqj iy ia:dkSh ridhksl W;amdokh 
jeks lreKq fya;=fjka úoHq;a ridhksl l%ufõohka ms<sn| by< wjOdkhla fhduqlr we;' 
flfia jqjo ydhkfha§ isÿjk taIK hdka;%Khka ms<sn|j isÿlr we;s wOHhkhka b;d 
w,am fõ' tfukau tla tla ÿIlhka i|yd úfYaIs; jk mßos wefkdav øjH jeä ÈhqKq lsÍu 
yd m%Yia;SlrKh ms<sn|jo wjOdkh fhduqlr fkdue;' tneúka mSfkda,a úoHq;a ridhksl 
ì| fy,Sfï taIK hdka;%Khka wkqrEmkh lsÍug;a" wefkdav øjH m%Yia;SlrKh lsÍug;a 
fuu jHdmD;sh u.ska wfmalaId flf¾' ta yd iu.dój i;H wm c, kshe§kays mj;sk 
mSfkda,s; ixfhda.hka ms<snjo mÍlaIdjka isÿ flfrkq we;' 

mSfkda,s; ixfhda.hkaf.ka ¥Is; c, kshe§ka yd i;H c, kshe§ka m%;sl¾uKh lsÍu i|yd 
úoHq;a ridhksl l%ufõohka jeä ÈhqKq lsÍu fuu jHdmD;sfha m%Odk wruqK fõ' úfYaIs; 
wruqKq f,i" 

01' wefkdac TlaislrK hka;%hka úu¾IKh lsÍu' 

02' wm c,fhys mj;sk mSfkda,a iy mSfkda,sl øjH TlaislrKh l< yels wefkdav øjH 
jeä ÈhqKq lsÍu yd m%Yia;SlrKh isÿ flfrkq we;' 

fuu wOHhkh i|yd ffioaOdka;sl $ m%dfhda.sl l%ufõo foj¾.h fhdod .efka' l%shdj,s 
m%Yia;SlrKh i|yd tn÷ wkafõIKhka jeo.;ajkq we;' c,Sh mSfkda,a yd mSfkda,s; 
ixfhda. TlaislrKh lsÍu i|yd mßudKslj ia:dhs wefkdavhka jeäÈhqKq lsÍu yd 
m%Yia;SlrKh lsÍuo wfmalaId flf¾' 
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7'3'4'1  mßudKslj ia:dhs wefkdavhka Ndú;fhka wm c,fha mj;sk mSfkda,a wefkdav 
TlaislrKh 

tï'ta'mS'mS'î'ch,;s,l 1" tka'ã'iqnisxy" ví'tï'ta'à'nKavdr 2" fla'Ô'tka'kdkdhlaldr 1"3 

1uQ,sl wOHhk wdh;kh" uykqjr' 2ridhk úoHd wxYh " fmardfoKsh úYajúoHd,h3 isú,a 
bxðfkare wxYh fmardfoKsh úYajúoHd,h 

ye¢kaùu 

uE; ld,Skj fhdod .efkk ldnksl c, m%;sl¾uK l%ufõohka w;=ßka " úoHq;a ridhksl 
TlaislrKh i|yd by< wjOdkhla fhduqù we;' ia:dkSh ridhksl ckkh" l%shdj,s 
md,kh lsßfï myiqj jeks lreKq Bg fya;= ù ;sfí' ldnksl wmøjH bj;a lsÍfï 
ld¾hlaIu;djh flfrys wefkdav øjH úiska by< n,mEula we;s lrhs' tneúka ,nd.; 
yels M,odhs;djhg wod<j úúO wefkdav øjHhka mÍlaIdjg ,la lr ;sfí' wvq 
idkaøKhkaf.a§ mjd olajk by< úI;dhsNdjh by< Tlaiscka b,ä u yd ffcj ydhkhg 
olajk wvq keUqre;djh jeks fya;= ksidfjka c,Sh mSfkda,a ms<sn|j wjOdkh fhduql< hq;= 
fõ' tfukau msfkda,a hkq m%;sl¾kl%ufõo jeäu m%udKhlg ,laù we;s ldnksl ¥Ilhls' 
flfia jqjo wefkdaä; TlaislrKfha§ isÿjk taIK hdka;%Kfhka iy tla tla ¥IKhkag 
úfYaIs; jk wefkdav øjH ms<sn| isÿlr we;s wOHhkhka iSñ; fõ' tneúka ksrEms; 
moaO;shl fhdod .ekqk mSfkda,a ridhksl TlaislrKh i|yd m%Yia; wefkdav øjH yd 
taIK hdka;%Kfhka jeä lsÍu ms<sn| fuu jHdmD;sh ;=<ska wOHhkh lsÍug wfmalaId 
flf¾' 

m%;sM, 

w;rueos ixfhda. jHq;amkak ùu ;yjqre lr.ekSu i|yd m%dfhda.sl yd ffioaOdka;sl 
m%;sM, ,nd .kakd ,oS' fowdldrfhkau ,nd .;a m%;sM, j,g wkqj leuflda,a yd 
fnkafidlaúfkdaka mj;sk nj ;yjqre úh' tfukau wefkdavfha isÿjk m%;sl%shd hdka;%Khka 
wkdjrKh lr.ekSugo yelsúh' wefkdav m%;sYls;slrK wjia:dfõ§ u, fkdnef|k 
jdfka j,g jvd jhsfÜkshï Wmia;r Ndú;fhka by< m%;sM, ,nd .ekSug yels jk nj o 

meyeÈ,s úh' ridhksl Tlaiscka b,ä u wvq lsÍu ^79 & mSfkda,s bj;a lsÍfï 
ld¾hlaIu;djh" yhsfv%dlais,a ckkh jk m%udKh iy úoHq;a ridhksl il%sh m%foaYh 
by< kexùu isÿ l< w;r ta i|yd W;afm%arlh f,i oaú;shsl f,day Tlaihsvhka Ndú;d 
lrk ,§'  
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7'3'5' tmamdj, fmdiaf*aÜ ksêfha Wm-mDIaÀh úia;drKh ksudkh lsÍu 

jHdmD;s kshuq - wdpd¾h tka'ì' iqNisxy 
 

jHdmD;s f;dr;=re ( 
 
N+ fN!;sl úoHdfõ mj;sk mD:q, m¾fhaIK lafIa;%hla f,i Lksc wkafõlaIKh ye¢kaúh 
yel' Lksc iïm;a ksudkh lsÍu iy Lksc wkafõIK l%ufõohkaf.a ld¾hlaIu;djh 
by< kexùfï wruqKska f,dj mqrd N+ úµ{hska ish m¾fhaIK lghq;= Èh;a fldg we;'  
 
cd;sl Lksc iïm;a ksudkh lsÍu" foaYsh wd¾Ól ie<iqïlrKfhys ,d jeo.;a wx.hla 
f,i ie<lsh yel' flfia jqjo Y%s ,xldfõ mj;sk Lksc øjH ms<sn|j úfYaIfhkau tajdfha 
mDIaÀh msßlaiqu ms<sn|j fuf;la wjOdkh fhduq lr fkdue;' Y%S ,xldfõ Lksc iïm;a 
ms<sn|j N+ úoHd yd m;,a ld¾hxYh úiska isÿ lr we;s wOHhkhka fndfydauhla cd;sl 
ie<iqula fjkqjg fiajdodhlhdf.a wjYH;djhka wkqj l%shd;aul ù we;'  
 
tmamdj, wemghsÜ ksêh hkq Y%S ,xldj i;= jeo.;a Lksc iïm;ls' 1976 § N+ úoHd 
fomd¾;fïka;=j úiska ta ms<sn|j mq¾j wOHhkhk isÿ lr ;sfí' tu wOHhkhka ;=<ska 
wemghsÜ ksêh is;shï .; lsÍu yd ñysú¢uka (boreholes) lsysmhla Ndú;fhka ksêfha 
úYd,;ajh ksudkh lsÍu isÿ lr we;' tu wkafõIKhg ,lajq l=vd N=ñ m%udKh fï jk 
úg leKsï j,g Ndckh fjñka mj;S' 1976 isÿ lrk ,o fuu m%:u wkafõIkhg miq 
ksêfha WmmDIaÀh úia;drKh ms<sn| m%udKj;a wOHhkhla fuf;la isÿ lr fkdue;' ta 
i|yd idudkHfhka fhdod .efkk l%u fõohka ^Wod(- ñys úÈuka& i|yd jeä jYfhka 
ld,h .;ùu;a tajdfha ñ, wêl ùu;a Bg fya;= jkakg we;'  
 
tmamdj, fmdaiaf*aÜ ksêfha úYd,;ajh ksudkh lsÍu i|yd N+ fN!;sl lu%fõohka u; 
mokï jq ,dNodhs" ksrjoH yd myiq l%uhla jeä ÈhqKq lsÍu i|yd kj m¾fhaIK 
jHmD;shla uq,sl wOHhk wdh;kfha wdrïN lrk ,§' fuu m¾fhaIK i|yd cd;sl úoHd 
moku fj;ska m%;smdok iemfhk w;r N+ úoHd yd m;,a ld¾hdxYfha iyfhda.s;djh ,nd 
f.k we;'  
 
tmamd,j, fmdiafmaÜ ksêh ia:dkSh oaù;shsl ksêhla wdldrfhka ks¾udKh ù we;' 
ldfndkghsÜ kue;s wd.afkah mdIdkh fuu fmdiafmaÜ ksêhg ud;D øjH ù we;' 
ldfndkghsÜ j, oaù;shsl M,hla jk ue.akghsÜo fmdaiafmaÜ ksêh iïnkao ùug odhl ù 
we;' tneúka ksêfha by< ue.akghsÜ m%udKhla wka;¾.; jk w;r wjg mj;sk 
fmdiafmaÜ fkdjk mdIdKhkaf.ka fmdiafmaÜ ksêh fjka lr y÷kd .ekSu i|yd 
ue.akghsâ fya;=fjka we;s ù ;sfnk iqõfYaIs pqïNl ,laIKhka m%fhdackj;a ù ;sfí'  
 
tmamd,j, fmdiafmaÜ øjHhka ue.akghsÜ iu`. m%Odk jYfhka ixfhda.kh ù we;s neúka 
wemghsÜ ksêfha Wm mDIaÀh úia;drkh wkafõlaIkh lsÍu i|yd Ndú;d l< yels  
ksrjoH N+ fN!;sl l%ufõohla f,i ue.akfgdaógr ^pqïNludk& wOHhkhka y÷kajd Èh 
yel' fmdaiafmaÜ ksêfha iSud udhsï i<l=Kq lsÍu i|yd háf¾Lk ksheÈ wkqmd;h yd 
f¾Lk mr;rhka iys; úia;rd;aul pqïNl udk wOHhkhka fhdod .efkkq we;' Bg 
wu;rj wjYH úg§ Wmßu nr >k;ajh wkqrEmkh lsÍu i|yd oaúudk m%;sfrdaO;d 
l%ufõohka Ndú;d flfrkq we;' fuu wOHhkfhka wemghsÜ ksêfha úia;drKh ks¾Kh 
lsÍu;a b;sßj mj;sk wd¾Ól m%fhdack ,nd.; yels m%udKh ksudkh lsÍu;a isÿ lsÍug 
kshñ; fõ'  
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ksêfha uq̀M Odß;djh y÷kd .ekSfuka fmdfydr ksIamdokh jeks l¾udka;hka i|yd 
,nd.; yels wuqøjH m%udKh ksudkh lsÍug;a tu.skaa kj l¾udka;hka wfrïN lsÍug;a 
wjia:dj ie<fia' tfukau lDIsl¾uh wod< lafIa;%hkays i|yd wdkhkh l< hq;= fmdfydr 
m%udKhka ie<iqï lsÍug;a fldáld,sk fnda. i|yd fhdod .efkk tmamdj, fmdaiafmaÜ ys 
ødjH;djh by< kexùu ms<sn| m¾fhaIK Èh;alsÍug;a fuu wOHhkh Wmldß jkq we;'  
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7'3'5'1' tmamd,j, fmdaiafmaÜ ksêfha pqïNl fl!Ksldka;rhka yd Wm mDIaÀh 
úia;drKh 

ví'fla'ä'ð'wd¾' pd¾,aia 1" tia'tï'tka'ä' iqNisxy 
1" tka' o is,ajd 2" msgj, 3" tia'ta' 

iurkdhl 
1 uq,sl wOHhk wdh;kh" uykqjr 2 N+ úoHd yd m;,a ld¾hdxYh" msgfldaÜfÜ 
3 N+ úoHd wxYh" fmardfoksh úYaj úoHd,h'4 fN!;sl úoHd wxYh" rcrg úYaj 

úoHd,h" ñyska;f,a 
ye¢kaùu 

Y%S ,xldfõ mj;sk m%Odk;u wd¾Ól Lksc ksêhla f,i tmamdj, fmdiafmaÜ ksêh ye¢ka 
úh yel' oYl .Kkdjlg fmr isÿ flreKq mq¾j ñysúÈuka" wkafõlaIhkag miqj ksêfha 
úia;drKh ms<sn| úêu;a wOHhkhla isÿ lr fkdue;' tneúka kùk fN!;sl ;dlaIKhka 
mokï lr .eKqk l%ufõohka Ndú;fhka fmdiafmaÜ ksêfha WmmDIaÁh úia;drk ksudkh 
lsÍu fuu wOHhkh u.ska isÿ flfrkq we;'  

ie<lsh hq;= ;rï pqïNl Lksc øjH m%udKhla wvx.= mdIdKhka ys pqïNl 
fl!Ksldka;rhka ckkh fõ' tmamdj, fmdaiafmaÜ mdIdKhkays fukau Odrl ldfndkhsÜ 
mdIdKhkayso ue.akghsÜ wvx.= jk neúka tu mdIdKhka úiska pqïNl fl!Ksldka;rhka 
ckkh flf¾' tneúka tu mdIdKhka pqïNludkhka Ndú;fhka is;shï .; l< yel'  

wruqKq 

wjg mj;sk wfkl=;a mdIdKhka  f.ka fmdaiafmaÜ mdIdKhka fjka lr y÷kd .ekSu i|yd 
wjeis N+ fN!;sl l%ufõohka jeä ÈhqKq lsÍu;a tu l%ufõohka fmdaiafmaÜ ksêfha Wm 
mDIaÀh úia;drkh ksudkh lsÍu i|yd fhdof .ekSu;a fuu jHdmD;sfha m%OdkwruqKq f,i 
ie,fla'  

m%;sM, 

GPS ;dlaIKfhka wkql,kh lr .eKqkq GSM-19 ´j¾ yjqia moaO;ska fhdod .ksñka 
pqïNl fl!Ksldka;rhka i<Kq lr.;a m%foaYhklays yd l%shdhk o;a;hka my; olajd 
we;'  
 

   
rEmh ( 1 pqïNl fl!Ksldka;r is;shu   rEmh ( 2 fmdaiafmaÜ ksêh olajk l%shdhk o;a;hka 
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7'3'6'› ,xldfõ f¾fvdka is;shï .;lsÍfï jHdmD;sh 
 

jHdmD;s kshuq ( wdpd¾h tka'ä' iqNisxy 
 

jHdmD;s f;dr;=re 
 
hqf¾kshï laIh ùfï m%;sM,hla f,i f¾ähï we;sjk w;r bkq;a f¾ähï laIh ùfï§ 
f¾fvdka uqla; ùu isÿ fõ' mDÓú mDIaGfha f,dj mqrd úisÍ we;s f,dmaia iys; mdIdKhkays 
hqf¾kshï idkaøK .;j we;' f¾fvdka iuia:dksl 36 la muK fï jk úg y÷kdf.k 

we;s kuq;a bka tlla j;a ia:dhs tajd fkdfõ' idudkHfhka frdafvdka f,i y÷kajk 232
 Rn 

i;=j idfmalaIj by< ia:dhsNdjhla mj;S' jvd;a ia:dhs f;daßhï iuia:dkslhka ^232 Th& 
úlsrK Ys,s laIh ùu fya;=fjka 232 Rn ksmofjk w;r idudkH jHjydrfha§ tajd fldafrdaka 

f,i ye¢kafõ' o< jYfhka .p;a l< iEu 2'6 Km
2 la jk u;=msg mia m%udKhla ;=<g 15 

cm muK jk .eUqrl" wdikak jYfhka f¾ähï .%Eï 1 la muK mj;sk w;r tajdhska 
jdhqf.da,hg l=vd m%udK j,ska f¾fvdka ksl=;a flf¾' ia:dkfhka ia:dkhg f¾fvdka 
idkaøKhka fjkia ùu isÿ fõ' újD; jdhqf.da,fha tfia mj;sk f¾fvdaka m%udKh 1-100 
Bg/m

 3 w;r w.hla .kS'  
 
iuyr rgj, f¾fvdaka m%udKh ñkqï lsÍu wkajd¾h jk w;r tfia uefkk f¾fvdaka 
m%udKh fi!LHhg wjodkula t,a, l< yels ;rï by< w.hla .kS kï ta i|yd iqÿiq 
mshjrhka .ekSugo isÿ lrhs' idudkHfhka ffokslj fukau iD;=uh f,io f¾fvdka uÜgï 
úp,kh ùu isÿ fõ' .Dyia: frfvdaka úp,khla ñkqï lsÍu i|yd wl%sh wkdjrKhka 
fhdod .efkk w;r tu.ska wkdjrK ld, iSudj ;=<§ tl;= jk uq̀M m%udKh ±lafjhs' 
.; jq oYl lsysmh ;=< § wl%sh wkdjrKhka wdldr lsysmhlskau jeä ÈhqK qlr we;' 
thska tl j¾.hla f,i CR 39 mokï lr.;a wl%sh f¾fvdka udkhka ye¢kaúh yels w;r 
tajdg f¾fvdka yd f;afrdaka fjka lr y÷kd .ekSï yelshdjo we;'  
 
fi!LHhg we;s l< yels n,mEï ks¾Kh lsÍug .Dyia: f¾fvdka uÜgï ñkqï lsÍu 
jeo.;a jk w;r úúO fya;= /ila ksidfjka t<suyfka mj;sk f¾fvdka uÜgï ñkqï 
lsÍuo jeo.;a fõ' uE; ld,Skj úoHd{hska mjid we;s wkaouh N=ñ lïmdjka isÿ ùug 
fmr we;sjk újrhka  ;=<ska f¾fvdka idfmalaIj by< m%udKhka ndysr mßirhg ksl=;a 
jk neúka N+ñlïmd we;sùfï ix{djla f,i f¾fvdka ksl=;a ùu ie<lsh yel' Bg 
wu;rj mDÓú mDIaGfha we;sjk me`Mï újrhkays o by< idkaøKhkaf.ka f¾fvdka tl;= 
ù ;ssìh yel' tfukau we;eï W,am;a yd WKqÈh W,am;a c,fhao tn÷ jeä idkaøKhlska 
f¾fvdka wka;¾.; úh yel'  
 
f¾fvdka laIKslj jdhq f.dA,hg ksoyia ùu yd b;d by, fõ.hlska laIh ùu ksidfjka 
N=.; c,h .x`.d w;r isÿjk m%;sl%shdjka ms,sn| isÿ flfrk c, úoHd;aul m¾fhaIKhka 
i|yd f¾fvdka Ndú;d l< yelss fõ' .x`.d c,fha by< idkaøKhlska f¾fvdka wka;¾.;j 
;sfí kï th N+.; c,h we;=<;a ùfï m%fõYhka mj;sk njg meyeÈ,s idlaIshls' mDÓú 
lvf;d`M j,g by,ska mj;sk f¾fvdka idKaøKh by< w.hla .kakd w;r N+ ;dm 
wkql%ñlhka msßlaiqu i|yd f¾fvdka iSud iys;j fhdod .efka' rg jgd mdßißl 
úlsrKYs,s ;djh y÷kd .ekSuo isÿ flf¾' mq¾j wOHhkhkaf.ka ,nd.;a we;eï 
m%;sM,hka fuys olajd we;'  
 
cmdkfhk a NIRS fj;ska iemfhk" CR 39" Ñma iys; f¾fvdka" f;dafrdaka fjka lr.ekSfï 
wl%sh wkdjrKhka fuu wOHhkfha§ Ndú;d lrk ,È' tu.ska t<suyfka mj;sk f¾fvdka 
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È¾> ld,skj ñkqï lsÍu isÿ flreKs' rg ;=< l,ska ;SrKh lr.;a ia:dk lsysmhlu fuu 
wkdjrlhka ia:dms; lrk ,§' N+ úoHd;aul me`Mï yd lvf;d`M i<ld n,k w;r;=r 
ia:dksh ñysÿuo ie<ls,a,g .ksñka fulS ia:dk f;dard .ekqKs' Y%S ,xldfõ ;dm W,am;a 
msysgd we;ehs ie,flk ia:dkhka lsysmhlg iñmfhkao wkdjrlhka ia:dms; lrk ,§' 
fuu wkdjrKhka t,suyfka ia:dms; lsÍfï§ i;=kaf.ka yd úúO øjHhkaf.ka we;s úh 
yels ydks j<lajd .ekSu i|yd ksjdi wdldrhg ;ekq jHqyhkays ;ekam;a lsÍu isÿ lrk 
,§' GPS Ndú;fhka tu ia:dms; lsÍï isÿ lrk ,o ia:dkhka ksjerÈj is;shul ,l=Kq lr 
.eKqks' ixikaokh lsÍu i|yd we;eï ia:dkhkaf.ka ia:dkSh úlsrK Ys,Ss ñkqïo ,nd 
.kakd ,§' 
 
isÿ l< mq¾j wOHhkhkag wkqj Y%S ,xldfõ f;dafrdaka ^220

 Rn& f¾fvdka ^222
 Rn & j,g 

idfmalaIj widudkH by< w.hkaf.ka mj;S' Y%S ,xldfõ mrudkql j, Yla;s wêldßh 
úiska óg fmr ia:dksh úlsrKYs,s ñkqï Ndú;fhka isÿ lrk ,o wOHhkhkag wkqjo fuu 
úp,k wdldrh ;yjqre ù we;' ^j.=j 1& f¾fvdka ^22

 Rn & f¾fvdka  laIh ùfuka we;sjk 

M,hka jk w;r f;dafrdaka ^232
 Rn & hkq jvd;a ia:dhs f;daßhï iuia:dksl ^232 Th& laIh 

ùfuka we;sjk M,hls' tneúka Y%S ,xldfõ mfiys jvd;a by< f;daßhï idkaøKhka wvx.= 
jk nj meyeÈ,sh'  
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7'3'6'1' Y%S ,xldfõ t<suyka f¾fvdka uÜgï ñkqï lsÍu 

tka'ä' iqNisxy 1" ms'ä' uyl=Uqr 2" á'ì' ksu,aisß 1" tka'ì' iqßhdrÉÑ 1" á' bIsldjd 4" jhs' 
´fgdaß 4" is'ì' Èidkdhl 1 

1 uq,sl wOHhk wdh;kh" uykqjr2 mrudKql n,Yla;s wêldßh" je,a,ïmsáh 
3 fgdalsfhda úYaj úoHd,h" fydkaf.da" nkalsfhda-¡[" 113 ¡- 8654" fgdalsfhda" cmdkh 

4 úlsrKYs,s úohdj ms,sn| cd;sl wdh;kh" 265 ¡- 8555" Ñnd k.rh" cmdkh 

ye¢kaúu 

Y%S ,xldfõ m%:u j;djg t<suyka f¾fvdka ñkqï lsÍfï jHdmD;shla wdrïN lrk ,§' Y%S 
,xldfõ f;dard.;a ia:dk lsysmhl wl%sh f¾fvdka wkdjrKhka ia:dms; lsÍu yd udi 
lsysmhlg miq tajdg wkdjrKh ù we;s f¾fvdka m%udKhka ks¾Kh lsÍu isÿ lrk ,§' 
tfukau mrudkql n,Yla;s wêldßh úiska il%sh f¾fvdka ñkqï ,nd .ekSu o isÿ lrk 
,§'  
wruqKq 
1- t<suyka f¾fvdka úysÿï is;shula ks¾udKh lsÍu i|yd Y%S ,xldfõ m%:u j;djg 

f¾fvdka is;shï .; lsÍfï jevigykla Èh;a lsÍu 
2- f¾fvdka m%udKhka" N+ úoHd;aul ,laIKhka yd Lksc ksêka w;r mj;akd 

iïnkaO;djhka ms<sn| wjfndaOh ,nd .ekSu 
m%;sM, 

232 Th ys laIh ùfï m%;sM,hla jk 222 Rn Y%S ,xldj ;=< l,dmfha wfkl=;a rg j,g 
idfmalaIj by< uÜgul mj;S'  
 
j.=j 1 ( l,dmSh rgj,a lsysmhlska jd¾;d ù we;s iajNdúl úlsrKYs,s uÜgï by<g 232 

Th m%udKh Y%S ,xldfjka jd¾;d ù we;s w;r 40 K yd 226 Ra idudkH w.hl     
mj;S' 

 
rg 

k  U Ra Th 

uOHkh mrdih uOHkh mrdih uOHkh mrdih uOHkh mrdih 
 
nx.a,dfoaYa 
 

 
350 

 
130-610 

 
 

 
 

 
34 

 
21-43 

 
 

 

 
Ökh 
 

 
440 

 
9-1800 

 
33 

 
2-690 

 
32 

 
2-440 

 
41 

 
1-360 

 
fydxfldx 
 

 
530 

 
80-1100 

 
84 

 
25-130 

 
59 

 
20-110 

 
95 

 
16-200 

 
bkaÈhdj 
 

 
400 

 
38-760 

 
29 

 
7-81 

 
29 

 
7-81 

 
64 

 
14-160 

 
cmdkh 
 

 
310 

 
15-990 

 
29 

 
2-59 

 
33 

 
6-98 

 
28 

 
2-88 

 
lilia:dkh 
 

 
300 

 
100-1200 

 
37 

 
12-120 

 
35 

 
12-120 

 
60 

 
10-220 

 
Fldßhdj 
 

 
670 

 
17-1500 

 
 

     

 
uef,aIshdj 
 

 
310 

 
170-430 

 
66 

 
49-86 

 
67 

 
38-94 

 
82 

 
63-110 

 
;dhs,ka;h 
 

 
230 

 
7-712 

 
114 

 
3-370 

 
48 

 
11-78 

 
51 

 
7-12 

 
Y%S ,xldj 
 

 
308 

 
19-1378 

 
 

  
49 

 
5-761 

 
138 

 
9-1166 
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rEmh ( úlsrKYs,s miqìï uÜgï ñkqï lrñka 

 
is;shu ( wOHhkhg ,la jq ia:dkhkays f¾fvdaka ^Rn& yd f;dafrdaka ^Th& uÜgï 
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7'3'7' Y%s ,xldfõ úh,s l,dmSh m%foaYj, c, .=Kd;aul;djh by< kexùu 
 

jHdmD;s kshuq ( fÊ'ms' moauisß ^ndysr úoHd{& 
jHdmD;s f;dr;=re 

 
fi!LH iïmkak iudchla Wfoid mdksh c, iqrlais;;djh we;s lsÍu b;d jeo.;a fõ' 
j¾;udk Y%S ,xldfõ ÿIalr m%foaY /ila mdkSh c, iqrlaIs;;djh ms<sn| .eg`M mek 
ke.S we;s w;r tu m%foaYj,ska jd¾;d ù we;s y÷kd fkd.;a jl=.vq frda.h i|ydo mdkSh 
c,fha n,mEula we;s nj meyeÈ,s ù we;' Y%S ,xldfõ ÿIalr m%foaYj, fjfik ck;dj 
fndfyda úg ish mdkSh wjYH;d imqrd .ekSu i|yd N+.; c,h Ndú;d lrk w;r ru 
c,fha by< lÀk;ajhla yd by< *ä fjdrhsâ m%udKhla wvx.= ù ;sìu fya;=fjka bka 
,nd.; yels .=Kd;aul Ndjh w,am fõ' fuu jHdmD;sh u.ska .=Kd;aul ;;a;ajfha mdkSh 
c,h iemhSu i|yd wjeis ¨yqhk l%ufõohka fmkajd § we;' mdkSh ,sx c,h mÍlaIdjg 
,lalsÍu" mdie,a$m%cd iñ;s j, ±kqj;a lsÍfï jevigyka meje;aùu jeks l%shdud¾.hka 
.ekSu fï jk úg isÿ lr we;' tu.ska m%foayfha mj;sk .=Kd;aulNdjh by< c, <sx 
y÷kd.ekSug wjia:dj ie,iS ;sfí' cdkSh c,h W;=rd ksjd .ekSfuka tys wvx.= laIqøÔúh 
.=Kd;aulNdjh by< kexúh yelsjk w;r wE; .ï okõ j, tfia lsÍula isÿ fkdfõ' 
tneúka mei,a uÜgñka ±kqj;a lsÍfï jev igyka l%shd;aul lsÍu fnfyúka fhda.H fõ' 
 
iqrlaIs; mdkSh c, iemhqula Wfoid m%cduq,sl c, iïmdok fhdackd l%uhka 4500 la muK 

ia:dms; lr we;;a" c,fha by< *ä fjdrhsâ idkaøKhka yd lÀk;ajh fya;=fjka" bka 30 
la muK ck;djg Ndú;d l< fkdyels ;;a;ajfha mj;S' ta i|yd úi÷ula f,i uq,sl 
wOHhk wdh;kh úiska úoHq;a ;eá.eiSu u.ska c, msßmyÿj isÿ l< yels msßmyÿ 

tallhka y÷kajd § we;' tajdg c,h *ä fjdrhsâ m%udKh 90 lska yd lÀk;ajh 50 
lska wvq lr,Sfï yelsjdh we;' 2011 jif¾§ tn÷ tallhka folla uyú,ÉÑh 
wfidalu,a.u m%foaYfha yd l=reKE., ksl jej m%foaYfha ia:dms; lrk ,§' 2012 jif¾§ 
±hg lsre< jevigyk hgf;a§ msßmyÿ tall 8 la wkqrdOmqr Èia;%slalh ;=< ia:dms; 
lsÍu isÿ lrk ,§' 2013 jif¾" rdcH fkdjk ixúOdkhka yryd jõkshdj iy wkqrdOmqr 
Èia;%slalhkays ;j;a tall 8 la msysgqjk ,§' fuu jevigyk i|yd l=reKE., iafmlag%d 
fm!oa.,sl wdh;kfha iyfhda.s;djh ,nd .ekqKs'  
 
jHdmD;s ld¾h uvq,a, ( ví'tï' chj¾Ok ^bxðfkare - iafõÉPd&  
     nkaÿ, fm%au;s,l ^iafõÉPd& 
 
fuu.ska ck;djg w;a jq m%;s,dN 
 

 .=Kd;aul núka iqrlaIs; mdkSh c,h ,nd.ekSug yelsùu 

 mdkSh c,fha lÀk;ajh yd *a¨fjdrhsâ uÜgu wvq lr,Sug yelsùu 

 wvq *ä fjdrhsâ m%udKhla wka;¾.; c,h ,nd .ekSug yels ùfuka o;a ÈrdhEu 
je<elaúh yelsùu 

 iuia; m%cdj i|yd wd¾Ól m%;s,dNhla w;aùu ^*ä fjdrhsâ fya;=fjka we;sjk 
frda. je<lSfuka& 

 .ïudkhka lrd ;dlaIKh /f.khdu 

 c, msßmyÿ lsÍfï tall l%shdlrjkakshka f,i .%dóh ldka;djka fiajfhys fhoùu 

 m%cd uq, wxYfha m%;smdokhka 
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mqoa.,sl wxYfha m%;smdokhka 

 

A- wfidalu,a .u" fkdÉÑhd.u 
B- ksljej" l=reKE., 

C- wlalr j;a;" fjâäl=,ï 

D- wlalr 400 j;a;" W`Mlal=,u 

E- wlalr 400 j;a; 

F- ;Ügdj" fjâäl=,ï 
 
;dlaIK yd m¾fhaIK wud;hdxYfha 
m%;smdokhka 
 

1- isis,i m%cduq, uyú,ÉÑh 
2- iqjmeka m%cduq, fkdÉÑhd.u 
3- rkaÈh m%cduq, fkdÉÑhd.u 
4- tluq;= m%cduq, .,Èjq,ajej 
5- uyfika m%cduq, ñyska;f,a 
6- wreK`M m%cduq, .,akEj 
7- bÿre m%cduq, ueojÉÑh 
8- iyk m%cduq, mEuvqj 
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7'4 fN!;sl iy ixLHd;aul úoHd 

7'4'1 lD;su nqoaêh 

jHdmD;s kshuq( uydpd¾h ta kdkdhlaldr 

^a& fud,h mß.Kl w;=re uqyqK;  

^b& isxy, NdIdj mokï lr .;a lD;su nqoêh hk m¾fhIK lafIa;%hka folla Tiafia          
jHdmD;s lghq;= ls%hd;aul fõ 

7'4'1'1 fud,h mß.Kl w;=re uqyqK; 

fud,h } mß.Kl w;=re uqyqK;la ^BCI& fyj;a iDcq iakdhq; w;=re uqyqK;la hkq fud,h 
yd mß.Klh w;r mejf;k  iDcq ;dlaIKsl w;=re uqyqK;ls ' úoaHq;a pqïnl fyda .;sl 
ix{djka ,nd Èfïka iaùÉ" frdao mqgq fyda mß.Kl jeks ndysr Wmdx.hka ls%hdlrúu 
fulS moaO;ska u.ska isÿ l, yel' úfYaIfhkau úúO fN!;sl wdndO j,g ,la ù we;s 
frda.Ska ioyd funÿ moaO;ska jeo.;a fõ' ^Wod( ALS" mlaI.d;h" Ys¾I ia;;sh" Ys¾I" 
lfYare ydks& 

ñksia fud,h yd mß.Klh w;r ikaksfõok ineÈhdjla f.dv kexúu Wfoid by, 
ls%hdldß;ajhlska hq;= oDGdx. yd uDÿldx. moaO;shla ks¾udKh lsßu fuu úHdm;sh u.ska 
wruqKq lr f.k we;' tnÿ moaO;shla Ndú;d lrk mqoa.f,l-=g fN!;sl wdOdrhlska 
f;drj ;u is;=ú,s muKla Ndú;d lrñka ndysr f,dalh iu. wka;¾ls%hd isÿ lsßug iy 
úúO WmlrK ls%hd;aul lr ùug yelsfõ' fï wdldrfhka fN!;sl wdndO iys; 
mqoa.,hska yg rEmjdyks hk;%" frdao mqqgq wdÈh ls%hdlrùug fukau ish uõ NdIdj 
^isxy,"fou< fyda bx.s%is& Ndú;d lrñka ikaksfõokh isÿ lsßugo  wjldY ie,fia'  

ñksia fud,h ;=, isÿjk we;eï ls%hdjka fya;=fjka mßjD;a;sh ls%hdldrlï  fyda WÑ; 
ixfõol Ndú;fhka yÿkd .; yels úoaHq;a pqïnl ix{djka cks; flfrk w;r tu 

m%;sjdrhka BCI  moaO;ska md,kh lsßu ioyd fhdod .; yel' WodyrKhla f,i "fud<fha 

ls%hdldrlï fya;=fjka pqÉnl lafIa;%fhka ks¾udKh flfrk w;r MEG fyj;a ue.akfgd 
tkia *ef,d.%e*s Ndú;fhka tu lafI;%hka wkdjrKh lr .; yel' fud,fha we;eï 
ls%hdldrlï fy;=fjka úoaHq; ix{djka yÿkd .eksug iald,ama ^EEG& fyda ECOG 

l%ufõohka fhdod .; yel' j¾;udkfhaÈ MEG jeks WmlrKhka b;d ñ, wêl jk 

neúka  EEG fyda ECOG  jeks l%ufõohka jeä jYfhka Ndú;d flf¾' 

 

   
   úoHq;a ix{djka   

 
 

 
        

     fu<h 

 

 
 
 

                                                 mß.Klh 

j¾Olh 

wekf,d.a$äcsg, a 
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MEG fyda ¬ MRI jeks hka;% iu. iiod n,k l< EEG moaO;ska b;d ,dNodhs jqjo Ys% 
,xflah ck;djf.a wd¾Ól uÜgu wkqj tajdfha ñ, .Kkao ±ßh fkdyels uÜgul mj;s' 

tneúka BCI moaO;shla ioyd Ndú;d l, yels ,dNodhs uDÿldx. yd oDGx.hka jeä ÈhqKq 
lsßu fuu jHdmD;sh u.ska wruqK lr f.k we;' tfukau Ys% ,xldfõ oreKq f,i 

frd.dndOhkag ,laú we;s mqoa.,hskaf.a Ndú;hg ioyd ;:H ld,sk BCI moaO;shla jeä 

ÈhqKq lsßugo ;jÿrg;a wfmalaId flf¾' EEG ix{djka ;=,ska is;=ú,s yÿkd .eksug yd 
tu is;=ú,s j,g wkqj ls%hdldrlï  isÿ lsßug wjeis ;dlaIKsl l%fudamdhka jeä ÈhqKq 
lsßu isÿ flfrkq we;' 

7'4'1'2 isxy, NdIdj mokï fldg .;a lD;su nqoaêh  

l:k wmyiq;d iys; mqoa.,hskag ndysr mqoa.,hska iu. ikaksfõokh lsßu Wfoid 
ld¾hlaIu l%u fõohkag wjYHh fõ' tanÿ wdndê; mqoa.,hkaf.ka ,nd .efkk 
m%odkhkag wkqj isxy, l:kh ksmoúh yels isxy, l:k ixiaf,aIKhla  fuu jHdmD;sh 
u.ska ks¾udKh flfrñka mj;s' Wrysia fyda oE;a Ndú;h isÿ l, yels frda. mqoa.,hska 
yg m%odk WmlrKhka f,i h;=re mqjrejla fyda úoaHq;a w;ajeiqula iemfha' l:k 
yelshdj fukau oEf;a fyda nyq,j udxYfmaYs  ls%hdldß;ajho ÿ¾j, jq mqoa.,hka yg 
Yßrfha ´kEu fldgil ls%hdldß fmaYs u.ska we;s flfrk EMG ix{djka m%odkhka f,i 

Ndú;d l, yel' wjik laIqø md,lhka  ^Mcs&Ndú;fhka wf;a f.k hd yels isxy, 
l:k ixiaf,aIlhla jeä ÈhqKq lsßu fuu jHdmD;sh u.ska isÿ flfrk we;' 

 

7'4'1'1 fud,h } mß.Kl w;=re uqyqK; 

tia' ilald*a" ã' úfÊ;=x. iy tka' kdkdhlaldr 

lD;su nqoaê jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu 

   Ys% ,xldfõ wdndê; mqoa.,hska ioyd Ndú;d l, yels EEG mokï lr .;a BCI 

moaO;shla f.dv kexúu fuu jHdmD;sh u.ska wruqKq lr we;' EEG WmlrKhka ñ, 

wêl jk neúka BCI moaO;shla ioyd ta fjkqjg fhdod yels ,dNodhs  uDÿldx. iy 
oDGdx. ks¾uKh lsßu iy jeä ÈhqKq lsßu isÿ flfrkq we;' tfukau oreKq f,i fN!;sl 

wdndOhkag ,la jQ mqoa.,hka ioyd ;:H ld,Sk BCI moaO;shla ks¾udKh lsßugo wfmalaId 
flf¾' 

ta ioyd EEG ix{djka fj;ska is;=ú,s fjka lr yÿkd .eksug yd tu is;=ú,s j,g wkqj 

ls%hdldrlï isÿ lßu jeä ÈhqKq lsßuo wfmalaId flf¾' bl=;a jQ fojir ;=,È BCI 

jHdmD;sh lghq;= m%Odk udj;a 2la Tiafia isÿ lrk ,È' 

wruqKq  

^1& mqoa.,hskaf.a is;=ú,s yÿkd .eksug yd tu yÿkd.;a is;=ú,s j,g wkqj ndysr 

WmlrKhka ls%hd lrùug;a wjeis kj l%ufõohka yd uDÿldx.hka jeä ÈhqKq lsßu' BCI 

moaO;Ska ys jvd;a ksrjoH yd iajNdúl wdldrhlska ls%hd l, yels kj udkisl l¾;jHhka 
fidhd .eksu fuhg we;=,;a fõ' 

^2& EEG j¾Okhka má.; ksßfï bf,lafg%davhla we;=,;a ,dN¾¾odhs oDGdx.hka ie,iqï 
lrkh yd ks¾udKh  
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m%ÓM,^2013& 

m%udKd;aul fidhd .eksï fukau m%;smdok ksoyia úfï m%udohla o fya;=fjka  128$64 

pek,a  EEG j¾Olhka fyda 128$64 EEG bf,lafg%dav lema ñ,È .eksug fkdyels úh' tys 

m%ÓM,hla f,i ie,iqï lr .;a mßÈ m%Nj ia:dkslrKh yÿkd .eksu yd VAM udkisl 

lD;mka ioyd m%Yia: EEG bf,lafg%dav msysgqï ms<sno wkafõIKhka isÿ lsßug wjia:dj 
fkd,enqKs' ueIska  ,¾kska we,sf.dßkg Ndú;fhka m%Nj ia:dk i,l=Kq lr .eksug  
wjeis uDÿldx.h jeä ÈhqKq lsßu muKla isÿ flreKs' fkdfmfkk m%Nj úfNaok 
wOHkhka ioyd iajdhc; ixprl  úYaf,aIKh mokï fldg .;a  uDÿldx.ho jeä ÈhqKq 

lrK ,È' VAM udkisl lD;Hka ioyd wod,jk úIhka 6la fjkqfjka 20 } bf,lafg%dav 

EEG j¾Olh Ndú;d lrñka fud,fha is;shula ks¾udKh lrk ,È' fuu is;shï u; 

mokï lr .;a m%ldYhla  IEEE cd;Hka;r m¾fhaIK iuq̀MfõÈ m%ldYkhg m;a lrk ,È' 

 

7'4'1'2 isxy, NdIdj mokï lr.;a lD;su nqoaêh ä'úfÊ;=x. iy 
ta'kdkdhlaldr 

lD;su nqoaê jHdmD;sh uQ,sl wOHhk wdh;kh uykqjr 

yeÈkaùu 

l:k wdndO iys; mqoa.,hska yg ix{d NdIdj yÿkk fyda fkdyÿkk ndysr mqoa.,hska 
iu. ikaksfõokh isÿ lsßu ioyd ld¾hlaIu l%ufõohka wjYH fõ' tneúka tnÿ 
mqoa.,hska yg Tyqf.ka fyda wehf.ka ,nd .kakd m%odkhkag wkqj isxy, l:kh ksmo úh 
yels bf,lafg%dksl moaO;shla buy;a m%fhdckj;a jkq we;' l:k yelshdj fukau oEf;a 
yd ndyq j, udxYfmaYs ls%hdldß;ajho wysñ jq mqoa.,hskag Tjqkaf.a Yßrfha fjk;a TkEu 
fldgilao fydÈka ls%hdlrk udxY fmaYs Ndú;fhka EMG ix{djka ksmÈh yels fõ' 

m%;sM,^2013& 

m%d.aOk yd mßfNdack øjHhka f.a m%udo ùu fya;=fjka wjYH jq bf,lafg%daksl Wmdx. 
ñ,È .eksug fkdyels úh' tys m%;sM,hla f,i l:k moaO;sh ks¾udKh wjika lsßu 
m%udo jq w;r wod, m%;smdokhka ,efí kï 2014 jir  ;=,È tu lghq;= wjika lsßug 
wfmalaId flf¾' uq,do¾Y laIqø md,khka u; mokï jq wf;a f.fk hd yels isxy, l:k 
ixiaf,aIlhka ;:H ld,Sk Yío wkqnoaOhka njg kúlrKh flfrKq w;r PWM 

l%ufõohka Ndú;d lrk ,È' wl=re tl;= lsßu ioyd jeä ÈhKq lrk ,o by, úfNaok 
m%odk ;srhka ^by, .=Kd;aul núka hq;= isxy, wl=re iu.& fhdod .ekqKs' fuu 
jHdmD;sh mokï lr.;a m¾fhaIK m%ldYkhla" Ys% ,xld fN!;sl úoHd wdh;kfha 
;dlaIKsl ieisjdrhka ysÈ bÈßm;a lrk ,È' 

udkj iïm;a ixj¾Okh  

Oïñl úfc;=x.-- } fmardfoKsh úYaj úoHd,fha úoaHq;a bxðfkare wxYfha o¾Yk m;s 
Wmdêh ioyd ,shd mÈxÑ úh' 

ud;Dldj ( l:k wmyiq;d iys; mQoa.hka yg wf;a f.k hd yels isxy, l:k moaO;shka 
k¾udKh lsßu 

 



125 
 

7'4'2 yd 3  Yla;s kdys.; ixisÈka yd lafjdkagï fN!;sl úoHd jHdmD;sh 

kshuq ( uydpd¾h ta'kdkdhlaldr 

m¾fhaIK lafIa;% 2 la Tiafia jHdmD;s lghq;= ls%hd;sul flf¾' 

^a& Yla;s kdys.; ixisoaêka ^;ks nqnq̀M fidfkd¨ñkikaia& ms<sno ixLd;aul yd 
mßlaIKd;aul wkafõIKhka isÿ lsßu 

^b&  lafjdakagï fN!;sl úoHdj 

7'4'2'1 ;ks nqnq̀M fidfkd¨ñkikaia 

;ks jdhq nqnq,la èjks; f,i øjHka ;=, by, my, hk úgÈ fhdod we;s èjks lafIa;% 
iu. iu.dñj f¾Åh fkdjk foda,khkag ,lajk w;r fuu wjia:dfõÈ ;ks nqnq̀M 
fidfkd¨ñkikaia ±l .eksug yels fõ' by,u ìo jeáï isÿ jk úgÈ kefkda;mamr 
ld,hka ;=,È laIKsl wdf,dal Èma;Ska ksl=;a jk w;r fuh bfí isÿjk m%udKhl Yla;s 
kdys.; ixisoaêka  ioyd tla WodyrKhls' nqnq̀M ìo jefÜk wjia:dfõÈ foda,k Yla;sh 
4«10 11  m%udKhlska idkaøKh ùu isÿ jk ksid by; ±lafjk mßÈ mdrcïnq, mrdifhka 
laIKsl Èma;sh ksmo ùï isÿ fõ' fuu wdf,dal Èma;ska kefkda ;mamrlg;a jvd wvq ld, 
iSudjla ;=, mj;sk w;r ìo jefgk wjia:dfõÈ nqnq̀M ;=< WIaK;ajh yd mSvkh 

ms,sfj,ska 20"000 k  yd 3'500 atm hk by, w.hka ys mj;s' tfukau nqnq̀M ì;a;sfha 

;ajrKh o 10 11 g m%udKhl by, w.hla .ks' uhsfl%dñgr 1 ;a 10 ;a w;r  m%udKhl 
wrhlska hq;=  nqnq̀M iu. muKla  fidfkd¨ñkikaia ±l .; yels jk w;r ìo jeáu 
isÿjk  wjia:dfõ nqn`M j, wrh uhsfl%dóg¾ 1 ;a 1 ;a w;r mrdihlg meñfKa' 

 ;ks nqnq̀M fidfkd¨ñkikaia j¾Kdj,sh ;rula mgq jk w;r 700 nm isg 190 nm j,g 

jvd wvq w.hla olajd úysÈ hhs' mdrcïnq, c,fþokh ^200 nm muK& olajd  
;rx.dhduh wvqjk úg ksl=;ajk wdf,dal ;sj%;djh by, kexfõ' c,h ;=,È ;ks nqnq̀M 

fidfkd¨ñkikaia j¾Kdj,sh Yío ixLdHkh 10 yd 50 khz w;r jk" u;= msg WIaK;ajh  

6000k - 20"000k muK jk lDIK jia;= úlrKh iu. uekúka ieifoa' wfkla w;g 

1MHZ Yío ixLHd;hlÈ we;s jk ;ks nqnq,l fidfkd¨úkisla j¾Kd j,sh 106 
k  

ma,diaudjlska .efkk ;¾u,a fn%ïiagd¾yka.a iu.o fydÈka ieifoa' 

 wdf,dalh úfudapkh jk wjia:dfõ  ;ks nqnq̀M fidfkd¨ñkikaia ys isÿ jk tnÿ fN!;sl 
ixisoaëka wkafõIKh yd wjfndaOh Wfoid ffioaOdka;sl yd m¾fhaIKd;aul .fõIKhka 
reila isÿ flfrñka mj;s' fndfyda ffioaOdka;sl yd ixLHd;aul  ksremKhka ika;;sl 
;r, hdka;%Khka u; mokï jk w;r tu.ska m¾fhaIK m%ÓM, j,ska fldgila id¾:lj 
ksrEmKh l, yels fõ' tnÿ ksrEm;hka f.ka jeä m%udKhla ir, iólrKhka u; 
mokï jk w;r nqnq̀M ìo jefgk wjia:dfõÈ nqnq̀M ì;a;sfha fõ.h c,fha èjks fõ.h 
blaujd hEu iy wfkl=;a WÉP fN!;sl ;;ajhka ms<snoj meyeÈ<S lsßfïÈ tu ksrEms;hka 
fhdod .; yelso hkak ms<sno .eg`M u;= fõ' tfukau tnÿ ;r, ksrEms;hka ;;aj 
iólrKhkag yd mqfrdal:khkag muKla iSud fõ' 

;ks nqnq̀M fidfkd¨ñkikaia hkq ie,lsh hq;= uágfï m¾fhaIK yd kHdhd;aul 
wOHkhkag ;j ÿrh;a ,la úh hq;= ud;Dldjls' ukaoh;a wdf,dal úfudapk ixisoaëka 
ms<Snoj ksjerÈ iïmQ¾K wjfndOhla fï jk úg;a ,nd .eksug wfmdfydi;a ú we;s 
neúks' tfukau ;ks nqnq`M fidfkd¨ñkikaia ys wvx.= iSud rys; msßisÿ Yla;sh ms<snoj 
úoaHd{hkaf.a wjodkh fhduq ú we;' fï jk úg;a ;ks nqnq̀M fidfkd¨ñkikaia wdf,dal 
úfudpk hdka;%Khla fN!;sl úoHdfõ fkdúiÿk .eg`M w;r mj;s' 
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7'4'2'1'1 ;ks nqnq̀M fidfkd¨ñkikaia ys ixLHd;aul wkafõYKh 
tia'lreKdjxY"tÉ' úfcisxy "ta' kdkdhlaldr 

;ks nqnq̀M fidfkd¨ñkikaia jHdmD;sh uQ,sl wOHhk wdh;kh uykqjr 

yeÈkaùu 

;ks nqnq̀M fidfkd¨ñkikaia ms<snoj mj;sk fndfyda ffioaOdksl yd ixLHd;aul 
ksrEms;hka ikak;sl ;r, m%jdyhka u; mokï jk w;r tu.ska mÍlaIKd;aul m%;sM, 
j,ska fldgila id¾:lj meyeÈ<s l, yels fõ' úfYaIfhkau hiqhs iy msßi úiska jeä 
ÈhqKq lrk ,o ixLHd;aul ksremKhka Ndú;fhka we;eï èjks ridhksl m%;sls%hdjka 
ksjerÈj ±laúh yel' wKql .;slhka ^MD&yd fudkaáldf,da l%ufõohka Ndú;fhka ;ks 
nqnq̀M fidfkd¨ñkikaiays nqnq̀M ìo jeàu wOHkh l, yels' mrafhaIK lKavdhï 2 la" 

tkï tlai;a weußldj rdcOdksfha mg¾udka lKavdhug yd fldßhdfõ px.a-- weka.a úYaj 
úoHd,fha lajdlaf.a m¾fhaIK lKavdhu úiska 50000000 wxY+ m%udKhla iys; nqnq̀M 

ksrEmKh lsÍu i`oyd MD l%ufõohka u; mokï jQ uDÿldx.hla jeä ÈhqKq lr we;' 

flfia jQjo ;d;aúl nqnq̀M j, iudkHfhka 108 -  1010 wxY= m%udKhla wka;¾.; fõ'  

wruqKq iy wNsu;d¾:  

fifkd¨ñkiia ys§ wdf,amkh ksmojk hdka;%Khla ms<sn`o wjfndaOh ,nd .ekSu fuys 
wruqKhs' wdf,dalh ksl=;a lrk wjia:dfõ§ nqnq̀M ;=, isÿjk oo fidhd .ekSug nqnq̀M ì`o 
jefgk wjia:dfõ ta ;=, mj;sk fN!;sl ;;ajhka mß.Kl wdOdrfhka ksrEmKh flf¾' 
tfukau ixLHd;aul ridhk úoHd uDÿldx. Ndú;fhka nqnq̈  ;=, isÿjk èjks ridhk 
úoHd uDÿldx.hka Ndú;fhka nqnq̈  ;=, isÿjk èjks ;=< isÿjk êjks ridhksl 
m%;sl%shdjka wOHhkh lsÍu yd nqnqf,a iuia: yeisÍu Wfoid thska we;sjk n,mEu ms<sn`o 
fidhd ne,Suo isÿ flf¾' 

m%;sM,  

øjHkays mj;sk úúO fN!;sl .=Kdx.hkaf.ka hq;= .;s nqnq̀M fidfkd¨ñkikaia WIaK;ajh 
yd mSvkh u; r`od mj;sk wdldrh wkafõYKh lsÍu i`oyd c, .;sl ksrEmkhka mokï 
lr.;a uDÿldx.hka wmf.a úoHd.drh ;=,§ jeä ÈhqKq lrk ,§' fidfkd¨ïkikaia 

wdf,dal ;%Sj%;djh flfrys we,afldfyd,a j, n,mEuo wkafõKh lrk ,§' MD mokï 
lr.;a fidfkd¨ñkikaia ksrEmK uDÿldx.hla jeä ÈhqKq lsÍu iy l%shdldÍ;ajh jeä 
lsÍu i`oyd nyq ;ka;=uh ,CIKhla tla lsÍuo isÿ flreKs'  

NO yd OH  NO2 +H iy NO + OH  NO +H2O i`oyd mej;sh yels Yla;s mDIaGhka 
ms<sn`oj úia;rd;aul wkafõIKhka isÿ  flreKq w;r ta i`oyd kùk bf,lafg%daksl 
jHqyd;aul l%ufõohka Ndú;d lrk ,§' fidfkd¨ïkikaia nqnq̀M ;=< isÿ jk jvd ixlS¾K 
èjks ridhksl m%;sl%shdjka m%;sl%shd fõ.hka wkafõIKh lsÍu i`oyd fuu wOHhkhka 
WmldÍ jkq we;'  
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7'4'2'1'2 ;ks nqnq̀M fidfkd¨ïkikaia ms<sn`o mÍCIKd;aul wkafõIKhka 

mS' fyar;a" ta' kdkdhlaldr ;ks nqnq̀M fidfkd¨ ïkikaiajHdmD;sh" uQ,sl wOHhk wdh;kh 

yeÈkaùu  

c,fha§ ;ks nqnq̀M fidfkd¨ïkikaia j¾Kj,ska úfYaI ,CIKhkaf.ka f;drj ika;;sl 
wdldrfhka úfudapkh fõ' uE;lÈ isÿ l< kssßlaIKhg wkqj i,a*shqßla ;=< we;s jk 
fidfkd¨ïkikaia c,h ;=,§g jvd 10 3 .=Khlska §ma;su;a jk w;r mrudKql whksl yd 
wKql úfudapk ;Sreo iys; fõ' 2010 jif¾È fmdiafmdßla wï,h ;=, èjksluh f,i we;s 
l, nqnq̀M,la ;=< W;af;að; yhsfv%dlais,a LKavl fj;ska kslafuk b;d oDG wKql 
úfudpkhla ksßlaIkh l, yels úh' fuu fidhd .eksu fya;=fjka ;ks nqnq̀M 
fidfkd¨ïkikaia ys ixls¾K;djh wjfndO lr .eksug yels jq w;r c,h yer wfkl=;a 
øjhka ;=, fidfkd¨ïkikaia ls%hdldß;ajh ms,snoj jeäÿr m¾fhaIKhka isÿ lsßfï 
jeo.;a luo úoyd ±lajqks' 

wruqKq iy wNsj;d¾: 

i,a*shqßla yd fmdiafmdßla wï,hka ;=,È ±l.; yels jq j¾Kdj,s ;Srekag iudk jk 

;Sre fi,sksla ^H2SeO4
 & yd fi,skshia wï, (H2Seo3) ;=<È ;ks nqnq̀M fidfkd¨ïkikaia 

úiska we;s flf¾o hkak fuu jHdmD;sh u.ska fidhd n,kq we;' tu wï, ;=,È  
fidfkd¨ïkikaia úiska we;s flfrk j¾Kdj,s ;Sreka yd ;sj%;djhka ^fN!;sl ;;ajhka 
yd nqnq̀M ìo jefgk wjia:dfõ mj;sk uQ,sl ;;ajhka ksh;j mj;sk úgÈ& i,a*shqßla yd 
fmdiafmdßla wï, ;=, we;s jk j¾Kdj,s ;Sreka yd ;sj%;djhka iu.  iiod ne,su o iÿ 
flfrkq we;' tys m,uq mshjr f,i i,a*shqßla yd fmdiafmdßla wï,hka ys isÿjk 
fidfkd¨ïkikaia ms,sno úia;rd;aul wkafõIKhka isÿ flafrkq we;' fuu.ska fi,sksla 
yd fi,kshia wï,hkaf.ka ,nd .kakd m%;sM, ta yd iiod ne,Sug yels jkq we;' 

m%;sM, 2013 

w¨f;ka ñ,È .;a  j¾Kdj,slaI udkhla Ndú;fhaka úúO øjHka ys mj;sk 
fidfkd¨ïkikai j¾Kdj,ska ,nd .kakd ,È' fidfkd¨ïkikaia u.ska ksl=;a flfrk b;d 
wvq ;sj%;djhlska hq;= wdf,dal ;sj%;djhlska tla reia lr .eksu ioyd b;d ixfõÈ pd,l 
Wmdx.hka fukau kj ldp moaO;skao wjYH fõ' 2013 jif¾È m%d.aOk yd mßfNdack øjH 
ioyd wjeis m%;smdokhka m%udo úu fy;=fjka fidfkd¨ïkikaia ms<sno Ndr ÿka 
j¾Kdj,slaI wOHhkhka isÿ lsßug wjeis WmlrKhla ñ,È .eksug fkdyels úh' tys 
m%;sM,hla f,i i,a*shqßla wï,h ms<sno isÿ lrk ,o uq,sl wOHhkhka yd 
*ä fjdfrdiaiska fidähï úiska fidfkd¨ïkikaia u; we;s lrk n,mEï ta u; ksks;s l=vq 
úiska we;s lrk n,mEï ms<sno wOHkhka muKla isÿ lsßug yels úh' 2014 jif¾È 
weKjqï lr we;s wjYHh øjH ,nd .eksfïka miq by;ioyka l, úia;rd;aul 
wOHhkhka iïmq¾K lsßug wfmalaId flf¾' 
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7'4'3' lafjdkagï fN!;sl úoHd 

à u;krxcka yd ta'kdkdhlaldr 

lafjdksgï fN!;sl úoaHd úHdmD;sh uQ,sl wOHhk wdh;kh uykqjr 

yeÈkaúu 

uE; ld,skj lafjdkagï hdka;%Khkays isÿ jk úoHd udk jHdl+,;djhka ms<snoj by< 
wjodkhla fhduq ù we;' úfYaIfhkau iïNdú;dj f,i jHdl+,j mj;sk lafjdkagï 
moaO;ska ms<sno nyq,j wkafõIKhka isÿ lr we;' úksúo fmfkk wdldrfha lafjdkagï 
hdka;%Khka iys; iïNdú; hdka;%Khka iu. noaO lsßug nyq mrudKsl moaO;ska ioyd 
jk kHd;aul yd ixLHd;aul l%ufõohka jeä ÈhqKqq lsßug fuu jHdmD;sh u.ska wruqKq 
lr f.k we;' tfukau wod, iïNdú; moaO;sfha mj;sk úHdl+,;djhka ms<sno f;dr;=re 
iys;  lafjdkagï hdka;%K m%udKfhaka ms<snoj o wkafõIKh flfrkq we;' 

wruqKq iy wNsu;d¾: 

w¾O iïNdú; iSudjka ysÈ nyq mßudKsl moaO;ska ls%hd lrk wdldrh wjfndaO lr .eksu 
iy y¾ñáhka yd y¾ñáhka fkdjk moaO;skays iïNdú;$w¾O iïNdú; lafjdkagï 
hdka;%K yeisßu ms<sno jgyd wmf.a wruqK fõ' 

m%ÓM,  

fuu jHdmD;sh ;=,ska m¾fhaIK m;%sld 36 la yd m¾fhaIK m%ldYk  3la  t,s ±laúug 
yels ú we;' 

^1& tla udk ^1-¡d& moaO;ska ioyd kj n,iïmkak iam¾fYdakauqL Yla;s úia;drK 

l%ufõohka jeä ÈhqKq lrk ,È' fuu l%ufõoh Yla;sfha mj;sk lafjdkagï ls%hdldß j 

úp,Hh fYa%Ksfha Yla;s úia;drKh u; mokï ú we;'tu l%ufõoh mD:q, f,i Ndú;d 

l, yels jk w;r ta yd ineÈ ifudaõP wkql,khka" WKB l%ufõohka ys wvx.= 
wkql=,hkag jvd fndfyda fihska ir, tjd fõ' 2013 jif¾È iam¾fYdakauqL Yla;s 

úia;drK^AEE& l%u fõohka wmf.a úoHd.drh ;=,È jeä ÈhqKq lrk ,o úúO moao;ska 
olajd úia;D; lsßug wjldY ,enqKs' 

^2& 2013 jif¾È  ^AEE& l%ufõohka yd y¾ñáhka fkdjk moaO;ska ms<Sno m¾fhaIK 
m;s%ld 4la úoHd WmyrK i.rdjkays m, lsßug yels úh' bl=;a jq jir lsysmhl ;=, isÿ 
lrk ,o fuu jHdmD;s ls%hdlrlï fya;=fjka tlai;a rdcOdksfha ,kavka ys isá úYaj 
úoHd,fha uydpd¾h wekaä%hia *sx.a úiska Tjqka yd tlajq iyfhda.s;d lghq;= j, ksr; 
úug wdrdOkhla lrk ,È' ta wkqj jHmD;sfha m¾fhaIK YsIH u;krdcka fï jkúg 
t;ai;a rdcOdksfha ,kavkays m¾fhaIK lghq;= j, kshef,ñka isá' 

 

udkj iïm;a ixj¾Okh  

1' ;s,.rdcd u;krdcka - wdpd¾h Wmdë 

2' m%Nd;a fyar;a ¡- o¾Ykm;s Wmdê 

3' ufkdaÊ úfÊisxy -¡  o¾Ykm;s Wmdê 
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8' iyfhda.S;d yd WmfoaYk wxYh 

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

iy - iïnkaëldrljre ( uydpd¾h .dñKs fikúr;akiy wdpd¾h f¾Kqld r;akdhl 

bl=;a jir ;=< iyfhd 

+a.s;d yd WmfoaYk wxYfha l%shdldrlï úu¾Ykh l, úg i;=gqodhl m%.;shla w;a 
lrf.k we;s nj meyeÈ,s jk w;r fuu ld,iSudj ;=,§ wdrïN lrk ,o jk jHdmD;s 2 
la iudf,dapk uÜgfï mj;S' fuu mßÉfÊofha§ m%Odk jYfhkau iyfhda.S;d yd WmfoaYk 
wxYh iu`. iyfhda.S;d yjq,alrejkaf.a wka;¾l%shdjka úia;r flfrk w;r m¾fhaIK 
m%;sM,hka iyfhda.S;djhka olajk wod, tall hgf;a olajd we;' iamsre,skd uyd 
mßudKfhka j.d lsÍfï jHdmD;sh yd rhsfidaìhï wdl%uK m¾fhaIK yd ksmoùfï 
uOHia:dkh Rcqju iyfhda.S;d yd WmfoaYk wxYh hgf;a mj;sk ksid" fuu mßÉfÊoh 
;=, § tu wOHhkhkays f;dr;=re yd m%;sM, úia;rd;aulj olajd we;'  

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

1' fkap¾ia ìhqá l%sfhaIkaia ^NBC& mqoa.,sl iud.u ffcj mg,ug ffcjfmdfydr 
i`oyd iyfhda.S;djhla we;s lrk,§'  

uq,ska wOHhk wdh;k úoHd{hska ( -uydpd¾h .dñKs fikúr;ak  

      uydpd¾h tia' ta' l=,iQßh    
  

iyfhda.S;djhka ( iuka; l=udrisxy ^m%Odk úOdhl ks,OdÍ iy l<uKdldr wOHCI& 
ksYdka; úl%uisxy ^idudkHdêldÍ& fkap¾ia ìhqá l%sfhaIkaia mqoa.,sl 
iud.u" lsfo,a,msáh" ñ,a,Ej" fydrK  

ffcjmg, ffcj fmdfydr ld¾ñl ksIamdokh lsÍu iiyd kshuq jHdmD;sh ,Sg¾ 10 meiSï 
m%;sl%shdldrlhla fhdodf.k id¾:lj iïmQ¾K lrk ,§' fuu ksIamdokh m%p,s; lsÍfï 

wruqfKka zzBiofilm-T'' f,i kï lrk ,o 50ml m¾fhaIK idïm,a f;dardf.k f;a 
j.dlrejka lsysmfofkl= w;f¾ fnodfok ,§' tys§ ,enQ id¾:l;ajh iu`. ksIamdok 

OdÍ;djh ,Sg¾ 1000 olajd by, kxjk ,o w;r 50Ml ffcjfmdfydr fnda;,a iSñ; 
m%udKhla úlsKSu i`oyd fj<`ofmd,g tlalrk ,§' fydalkaor msysgjk ,o jdKsc uÜgfï 
l¾udka;Yd,dfõ fufyhqï lghq;= miq.sh ui§ werUqKs' ffcj fmdfydr fjkqfjka fjku 

iud.ula ,shdmÈxÑ fldg ixia:d.; lrkf;la ;djld,slj fuu l%shdj,Ska (NBC) 
mqoa.,sl iud.fï ffcjfmdfydr wxYh hgf;a l%shd;aul flf¾'  
 
uQ,sl wOHhk wdh;kh iy fkap¾ia ìhqá l%sfhaIkaia w;r ffcj fmdfydr mru jdKsc 
jdKsclrKh i`oyd fkap¾ia ìhsá l%fhaIkaia mqoa.,sl iud.ug ,nd §u i`oyd jQ uQ,sl 
.súiqu ixfYdaOkh lrk ,o w;r uQ,sl wOHhk wdh;kfha md,l uKav,h u.ska tu 
ixfYdaê; wkqjdoh i`oyd wkque;sh ,nd § we;' Y%S ,xld f;a m¾fhaIK uKav,fha md,l 
uKav,h u.ska fuu ksIamdokh f;a j.djka i`oyd fh§ug iqÿiq nj ks¾foaYh ,nd §u 
i`oyd wkque;sh m%Odkh fldg we;' ffcjmg, fmdfydr wf,úfhka ,efnk uQ,Huh 
m%;s,dNhkays fldgi ,nd .ekSu i`oyd uQ,sl wOHhk wdh;kh yd f;a m¾fhaIK 
wdh;kh w;r .súiqula w;aika lrk ,§'  
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rEmh (1 - l¾udka;Yd,dj ;=, ,Sg¾ 1000 meiSï m%;sl%shdldrh l%shd;aul lsÍfï  

iudrïNl wjia:dj  

rEmh (2 - wf,úh i`oyd iQodkï lrk ,o ' Biofilm t'' 

CIøÔù jd;dCIK tallh hgf;a fuu m¾fhaIKhkays m%;sM, 
bÈßm;a fldg we;'  
 

2& CIqø Ôj úoHd;aul iy wKql úoHd;aul l%ufõohla Ndú;d lrñka 
CIhfrda.ldrl fkdjk uhsfldnelaàßhd wkdjrKh lr .ekSu' 
uQ,sl wOHhk wdh;k úoHd{hska ( wdpd¾h ã'tka' ud.k wdrÉÑ  
iyfhda.S;djhka ( ffjoH wd¾'tï'ã' ueof.or" Yajik tallh" YsCIK frday,    
       uykqjr  
fuu jHdmD;sh iïmQ¾K lrk ,o w;r wjika jd¾;dj" ffjoH ueof.or uy;d 
yryd CIhfrda. u¾Ok jHdmdrhg Ndrfok ,§'  
 

3& cd;sl c, iïmdok yd c,dm%jdyk uKav,h ^NWSDB& u.ska c, iïmdok 
fhdackd l%uhka i`oyd fhdod .efkk c,dY yd wfkl=;a c, m%Njhkays c,fha 
.=Kd;aulNdjh iy we,a.S OQ,lhka ks¾udKh lsÍu'  
uQ,sl wOHhk wdh;k úoHd{hska (  uydpd¾h tia'ta' l=,iQßh wdpd¾h ã'tka' 

ud.kwdrÉÑ iy fÊ'Ô' moauisß uy;d'  
iyfhda.S;djhka ( wdpd¾h tia'fla' há.ïuk" i;a;aj úoHd wxYh" fmardfoKsh 
úYajúoHd,h tia'fla' fõrf.dv" cd;sl c, iïmdok yd c,dm%jdyk uKav,h'  

  
m¾fhaIK iyldr nqoaêld fmf¾rd fukúh Y%S ,xldfõ ñßosh c,dyj, c,djdx.  
ms<sn`o m¾fhaIK lghq;= ksulsÍfuka wk;=re uQ,sl wOHhk wdh;kfha fiajfhka 
bj;afjk ,§' fï jk úg weh o¾Ykm;s Wmdêh i`oyd ksnkaOk rpkd lsÍfï 
lghq;= j, fh§ isáhs' c, m%Njhka 61 l§ isÿlrk ,o wef.a ióCIKfha§ 
ihfkdnelaàßhd úYd, m%udKhla ms<sn`o jd¾:d ù we;' ta w;=ßka OQ,l ksmojk 
is,siafv%daiam¾fjdmaisia m%uqL jQ w;r mdßißl ¥IKh fya;=fjka wmf.a m%Odk c, 
m%Nhkag we;s jk wjodkï ;;a;aj j,ska tlla f,I ie,lsh yel' fmardfoKsh 
úYaj úoHd mYapd;a Wmdê wdh;kfha mej;s c,fha .=Kd;aulNdjh yd fi!LHh 
ms<sn`o wm bÈßfha we;s wNsfhda. fojk cd;Hka;r iïuka;%Kfha§ fmf¾rd 

fukúh úiska Y%S ,xldfõ Cylindrosper mopsis jHdma;sh hk uefhka foaYkhla 
bÈßm;a lrk ,§' 
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4& Y%S ,xldj ;=, Wiia wd¾Ól ;;a;ajhla yd mdßirhla ks¾udKh lsÍu i`oyd 

CIqøÔù ffcj fmdfydr ld¾hCIu f,i Ndú;h'  
 

uQ,sl wOHhk úoHd{hska  ( uydpd¾h .dñKs fikúr;ak" uydpd¾h tia'ta'             
        l=,iQßh 

iyfhda.S;dj (  uydpd¾h whsjka flkä" isâks úYajúoHd,h ABN 15 211 

513 464, isâks"  NSW 2006" ´iafÜ%,shdj  
 

;sridr fNda. ksIamdokhla Wfoid wvq úhoï mßir ys;ldó fmdfydr j¾.hka 
f,i ffcjmg, ffcjfmdfydr iy rhsfidaìhd Ndú;h m%p,s; lsÍu Wfoid" 
lDIsl¾u fomd¾;fïka;=j" m<d;a lDIsl¾u wud;HxYh" maf,áka *qâia mqoa.,sl 
wdh;kh" rdcH fkdjk ixúOdkh iy .%dóh f.dú uy;=kaf.a iyfhda.h we;sj 
Èjhsk mqrd jHdma; jevigyka l%shd;aul lsÍu fuu jHdmD;sh hgf;a isÿúh' 

^rEmh 1 a& 
 
 

Soya bean

Mung bean

Rice

Maize

Ground nut

Cowpea

Bean

Cabbage

Tomato

Chili

Big onion

Tea

SARD (Vegetables)

Anuradhapura

Polonnaruwa

Kurunagala

Matale

Kandy

N. elliya

Moneragala

Badulla

Ampara

Madakalapuwa

Trincomalee

Hambanthota

Matara

Galle

Kaluthara Rathnapura

Kegalle

Colombo

Gampaha

Negambo

Mannar

Vanni

Killinochchi

Jaffna
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rEmh 1 a ffcj fmdfydr ms<sn`o wOHhkhka isÿflreKq ia:dk 
uQ,sl wOHhk wdh;kfha ksmojk ,o ffcj fmdfydr Ndú;d lrk wdldrh wdo¾Ykh 
lsÍu i`oyd jevuq̀M iy f.dùka mdol lr.;a CIa;% l%shdldrlï /ila l%shd;aul lrk 

,§' ^rEmh 1 b,c,d,e, iy f &  lafIa;% wOHhk rdYshla mej;ajQ w;r tajdhska lsysmhla ,nk 
jif¾§ mj;ajdf.k hdug kshñ;h'  

 

  
maf,kaá *qâia wdh;kfha f.dúuy;ajreka iu`. .f,kaì`ÿkqjej§ ^1 b& iy ujdhx.kfha§ ^1C& 

 
 

  
^1 d& lDIsl¾u fomd¾;fïka;=j" w.=Kqfld< me,eiai ^1e& fodr., t<j`M f.dùka iu`.  
 
 

   
^1 f& wdl%uK Ndú;h wdo¾Ykh lrñka   ^1g& jhU m<d;a lDIsl¾u ks,OdÍka iu`.  
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ukaofmdaIKh je<elaùu Wiia fmdaIl wdydr iemhqula f,i uyd 
mßudK iamsre,sld j.dj 

 
uQ,sl wOHhk wdh;k úoHd{hska -¡ uydpd¾h tia'ta' l=,iQßh" wdpd¾h Oïñld ud.kd 

wdrÉÑ" wdpd¾h reúks ,shkf.a iy wdpd¾h úÿrx. 
jhsiqkaor  

iyfhda.S;djhka ¡- úY%dñl fïc¾ - fckrd,a nâ,sõ'fÊ'à'fla m%kdkaÿ iy  
fÊ'tï'tia'à'fla' ch,;a" iajehx j;af;af.or" 
j;af;f.or'  

 
cd;sl úoHd moku u`.ska iajehx j;af;af.or yd uQ,sl wOHhk wdh;kh w;r uQ,sl 
wOHhk wdh;kfha ;dCIKsl §ukd mámdáh hgf;a isÿlrf.k hk fuu iyfhda.S 
jHdmD;sh i`oyd cd;sl úoHd moku u`.ska m¾fhaIK §ukdjla ,nd fok ,§' uQ,sl 
wOHhk wdh;kh u`.ska by, fmdIHodhs iamsre,skd ma,efgksisia uõ frdams;hka j, kquqyqï 
frdams;hka mj;ajdf.k hk w;r iyfhdaclhka úiska b,ä ï lrk úg§ ks¾wdl%uKsl 
frdams;hka ,nd fokq ,efí' uQ,sl wOHhk wdh;k úiska fuu we,a.dj ,Sg¾ úiafia pqIl 
fnda;, ;=< fukau yß;d.dr ;=<§ l=vd újD; c, gexls ;=<o id¾:lj j¾Okh lrkq 
,nhs' úYd, mßudK lafIa%;%sh j.d lsÍu j;af;a f.or m%foaYfha§ isÿ lrkq ,efí' CI%a;%h 
msßisÿ lsÍfuka yd uÜgï lsÍfuka miq ta isfuka;s wdf,ams; .fvd,a yd fudag¾ t<suyfka 
2013 cq,s udi§ f.dvk.k ,§' c,fha mj;sk úI ix>glhka tla/ia lsÍu yd fidaod bj;a 
lsÍu i`oyd fjkialï lsysmhla c,hg lrk ,o w;r bkamiq gexlshlska ,Sg¾ 5 la jQ c, 
m%udKhla iïm, iamsre,skd j.d lsÍug Wmfhda.S lr.;a w;r c,h we,a.s j.djka i`oyd 
WÑ;±hs mÍCIKh lsÍu i`oyd tu l%shdud¾. .kakd ,§' id¾:l j.djla tu gexls ;=<ska 
,enqKq miq tla tla gexls j, ,Sgr 6l c, m%udKhlg uQ,sl wOHhk wdh;kh u.ska 
,nd.;a uõ frdams;hka tkak;a lrk ,§' fuu l%shdj,sh wf.daia;= ui ueo§ iy 
fkdjeïn¾  ui § wdrïN lrk ,o w;r" u`ÿre ±,a wdldrfha ±,a j,ska wdjrKh lrk 
,o gexls 8 la iïmQ¾K j.dj ;=< úh' j.djkag j¾Idfjka isÿjk ydksh wju lsÍu 

i`oyd úYd," úksúo hk fmd,siaghßka jy<hka f.dvkexjSu lrk ,§' ^rEmigyk ( 2a 

iy 2b& gexls j, Èjd ld,fha§ iy rd;%S ld,fha§ WIaK;ajh fi,aishia wxYl 30'4 l 
uOH WIaK;ajhla iys;j fi,aishia wxYl 23 isg 34 olajd fjkia jQ w;r 10'4 l uOH 
w.hla iys;j mS'tÉ' w.h 9'4 isg 12'1 ^l,d;=rlska& olajd úp,kh úh' fuu by, mS'tÉ' 
w.h iamsrE,skd idrj;a f,i j¾Okh ùu i`oyd ;;ajh ,nd ÿka w;ru fjk;a wdl%uKsl 
we,a.djkaf.a j¾Okh j<lajk ,§' l,ska l,g gexls j,ska ,nd.;a l=vd l%udKfha 
idïm,a wkaùCIfhka ksÍCIkh lrk ,o w;r ks¾wdl%ñl ;;ajfha j.djka mj;sk nj 
;yjqre lr.kakd ,§' fkdjeñn¾ ui isg j.djkaf.a wiajekak ,nd.ekSu yd tajdfha 
uOHkH w.hka .Kkh lsÍu wdrïN l< w;r" by; gexls 8 ka kejqï iamsre,s;d 
lsf,da.arEï 109 la tla/ia l< w;r fuu w.hka iamsre,skd úh,s l=vq lsf,da.%Eï 25 la 
,nd.ekSu myiq b,lalhla fõ' wmf.a b,lalh fuu w.h lsf,da.%Eï 50 la olajd by< 
kexùuhs'  
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rEm igyka( 2 a ±,a j,ska wdjrKh l< gexls " 2 b - iyfhdaclhd iu`. " 2c >k iamsre,skd j¾Okfha u;=msg 
 

o¾YKhla kejqï iamsre,s;djkaf.a weiajekak ,nd .ekSu fjfyildÍ yd ld,h .;jk 
l%shdjla neúka" hdka;%slj wiajekak ,nd.kakd l%ufõohla jeä ÈhqKq lsÍu i`oyd 
W;aiyhka isÿ flfrñka mj;S' ±,a w.h CIø 10 la jk frÈ lene,a, la u`.ska fmrd 
,nd.kakd ,o iamsre,skd Èhdre ñY%Kh bÈwdmam ñßlk WmlrKhla u`.ska ksiaidrKh 
lr uo mjfka úh,Su lr.kakd ,§' fuu l%shd mámdáhka ;ju;s <ore úfha mj;sk w;r 
jD;sfhka bxðfkarejrfhl= jk iyfhdaclhd fuu l%shd mshjrhka hdka;%slrKh u`.ska jvd 
myiq jk mßÈ jeä ÈhqKq lsÍu i`oyd ie,iqï lrñka mj;S'  
 
 

    
rEm igyka  kejqï wiajekak" úh,Sug fmr wiajekak ñßld .ekSu'  
 

06' uQ,sl wOHhk wdh;kfha úl,am iy mqk¾ðks; Yla;sh ms<sn`o wxYh iy 
;dhs,ka;fha nexfldla kqjr uyskafoda,a úYaj úoHd,h w;r mj;sk iyfhda.S;djhs'  
uQ,sl wOHhk wdh;kfha úoHd{ -¡ wdpd¾h §md,a iqnisxy  
iyfhdacl  -¡ uydpd¾h ùrpdhs isßmqkajrfmdka" jevigyka kdhl" uyskafoda,a úYaj 
úoHd,h"  
fuu jHdmD;sh ie,iqï l< wdldrhg l%shd;aul fõ' 

  
07' rhsfidaìh,a tkak;a lsÍfï m¾fhaIKh yd ksYamdok myiqlï  

uQ,sl wOHhk wdh;k úoHd{a{ -¡ uydpd¾h tia'ta' l=,iQßh  
m¾fhaIK ld¾h uKav,h -¡ B'tï'tÉ'ð'tia'talkdhl uhd" wd¾'fla'ð'fla' l=udr 

uhd" tka'ví'fla' úfÊiqkaor uhd" iy ta'tÉ'tï' ã' 
wfír;ak uy;añh'  
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B'tï'tÉ'ð'tia'talkdhl uhd" CIøÔú ffcj ;dCIKh tallhg 2012 fkdjeïn¾ 
ui isg iïNkaO jQ w;r tka'ví,sõ'fla'úfÊiqkaor uhd ^jHdmD;sfha iafjÉpd 
fiajlfhla f,i fiajh lrk ,o& ;djld,sl m¾fhaIK iyldr jrfhl= f,i 
iemhqula 2013 Tlaf;dan¾ 01 Èk isg m;alrkq ,enqKs'  
 
rch u.ska .kakd ,o ;SrKhla wkqj Y%S ,xldfõ fidahd fndaxÑ j.djka m%udKh 
by< ±óug isÿ lrk ,o w;r tu ksid 2013 h, lkakfha§ wdl%uKsl frdams; 
i`oyd by, b,ä ula mej;=Ks' 2012 § wdl%uKsl frdams; w;a;r 3160 la i`oyd 
,ndÿka w;r 2013 § th wlalr 8750 iemhqula olajd by, kxjkq ,enqKs' fndaxÑ 
i`oyd m¾fhaIK wOHhkhka y`.=rkafl;" ßls,a,.ialv yd mqiaie,a,djhk 
m%foaYj,§ isÿlrkq ,enQ w;r tajdhska ffO¾hu;a lrjk m%;sM, ,enqKq neúka 
^rEmigyk 3a,b, yd C& 2014 i`oyd wdl%uKsl frdams;hka ksl=;a lsÍu i`oyd wm 
iu;a jkq we;'  

 

               
rEm igyk 3 a :- fndaxÑ i`oyd       rEm igyk 3 b :- fndaxÑ wiajekak      rEm igyk 3 c :- m%;sM, ^FP – f.dúhdf.a 

CIa;% m¾fhaIKh        l%shdldrlï BF - nfhda*s,aï RHI rhsfidaìhï & 
 

 
8& ;DK N+ñ rks, Ydl i`oyd wdl%uK ( 

uQ,sl wOHk wdh;k úoHd{hka (- uydpd¾h tia'ta' l=,iQßh" B'tï'tÉ'Ô' 
tia'talkdhl  
iyfhda.S;dj  ( ir;a nKavdr uhd" idudkHdêldÍ" wfòfj, f.dúm,'  

 
wfòfj, *dïia mqoa.,sl iud.u iu`. w;aika lrk ,o .súiqï m%ldrj m¾fhaIK jev 
lghq;= 2013 § wdrïN lrk ,§' fuu jHdmD;Ska ys m%d:ñl wruqKq jQfha laf,daj^¾&" we,a*d 
we,s.d jeks Wia ìï l`ÿlr m%foaYj, jefvk ;DK N+ñ rks, Ydl j,ska iqÿiq rhsfidaìhd 
úix.; fldg uQ, .eá;s iE§u yd khsg%cka ;sr lsÍu u; Tjqka f;dard .ekSug ,la lsÍu 
iy Tjqka fhdodf.k wdl%uK ksmoùu jk w;r tu.ska Y%S ,xldfõ m%Odk .x.dj, 
Èhfnkau msysá fkdls,sá lÿlr fmfoiaj, ;DK N+ñ j,g fhok khsg%cka fmdfyddr 
m%udKh wvq lsÍug yels fj;ehs úYajdi flf¾'  
 
f.dúm, ;DK N+ñ j, jefvk laf,daj^¾& Ydl ksÍCIKh lsÍfï§ tajdfha uQ, .eá;s 
m%UdKh b;d wju nj olakg ,enqKq w;r wêl khsg%cka fmdfydr m%udKhla fh§u u; 
fuh isÿ ù we;ehs ie,lsh yel' úoHd.drj, yd yß;d.dr ;;ajh hgf;a § uQ,sl wOHhk 
wdh;kh ;=< isÿlrK ,o uQ,sl m¾fhaIK j,§ laf,daj^¾& Ydlfha id¾:l uQ, .eá;s 

we;sùula fmkakqï lrhs' ^rEmh 4a& tu uQ, .eá;s j,ska rhsfidaìhd úix.;hska 
,nd.kakd ,o w;r Tjqka ixY+oaO fldg f;dard.ekSug ,lalrk ,§' m%dfmaCI úix.khka 
fhdodf.k ilik ,o wdl%uK f.dúm< ;=,§ CIa;% m¾fhaIKj,g Ndckh jQ w;r úúO 
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m%udKj, khsg%cka fmdfydr iu`. th ixikaokh flßKs' ^rEmh 4 b& øj frdamk uOHfha 
j.d lrk ,o rhsfidìhd j.djla wiajkq fk,k ,o ú.i lafIa;%fha j¾Okh ù we;s 
laf,daj^¾& Ydl j,g bisk ,o w;r wiajkq fkÆ jydu fh§ug fya;= jQfha kej; j¾Okh 
i`oyd tys we;s n,mEu khsg%cka fmdfydr Ndú;h iu`. ikaikaokh lr ne,Suhs' ^rEmh 
4c & 

 
 
 
 

      
rEm igyk 4 a :- laf,dj ^¾& uQ,.eá;s rEm igyk 4b :- lafIa;% md;a;s ieliSu   rEm igyk 4c :- laf,dj ^¾& j.djkag wdl%uK bisu  

 
my; ±lafjk kj jHdmD;Ska i`oyd 2013 .súiqï w;aika lr we;'  
 
1' fmd,a j.dj i`oyd nyq CIqøÔú ffcj fmdfydr jeä ÈhqKq lsÍu ms<sn`o l=reKE., 

jeú,s iud.u iu`. iyfhda.s;djhla we;s lr.kakd ,§'  
uQ,sl wOHhk wdh;k úoHd{hska  -  uydpd¾h .dñKs fikúr;sk" uydpd¾h 

tia'ta' l=,iQßh" iurfldaka" Èia;%sla 
iudkHdêldÍ" l=reKE., jeú,s 
iud.u'  

 
2013 ud¾;= ui § fï i`oyd .súiqï w;aika lsÍu isÿ jQ w;r iud.ï j.d m%foaY j, mia 
iy Ydl uQ,a wdY%s;j fjfik CIqø Ôùka úix.; fldg f.k nyq iuqøÔù wdl%uK 
ksmojk ,§' fï jk úg wdl%uK fmd,a me, ;jdkays lafIa;% m¾fhaIK i`oyd fhdodf.k 
we;' CIqøÔú jd;dCIK tallh hgf;a fuu jHdmD;sh ms<sn`o iúia;rd;aul m%;sM, 
bÈßm;a fldg we;'  
 
2& Y%S ,xld w.aksÈ. úYaj úoHd,h ^SEUSL& iu`. iyfhda.S;djfhka Y%S ,xldfõ 

iajNdúl b,a,ï .%e*hsï msßisÿ fldg kjH ;dCIKsl fhojqï i`oyd Ndú;h  
uQ,sl wOHhk úoHd{hska ¡ - wdpd¾h tÉ'ví,sõ'ta'iS' úchisxy  
iyfhda.S;djh - ¡wdpd¾h tka' ví,sõ'î' nd,iQßh ^Y%S ,xld w.aksÈ. úYaj úoHd,h& 
fï i`oyd .súiqï w;aika ;eîu 2013 foieïn¾ ui 23 jk od isÿ jQ w;r 
m¾fhaIK lghq;= wdrïN lsÍu 2014 ckjdß ui m<uq  jkod isÿúh'  

 
udkj iïm;a ixj¾Okh  
1' fla'tï'ã' .=K;s,l fukúh fmardfoKsh úYaj úoHd,fha mYapd;a Wmdê 

wdh;kfhka o¾Ykm;s Wmdêh ,nd.;a w;r tys wëCIK lghq;= wdpd¾h f¾Kqld 
wd¾' r;akdhl uy;añh úiskao iyh wëCIKh lghq;= uydpd¾h tia'ta' l=,iQßh 
uy;d úiskoa isÿlrk ,§'  
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2' cd;sl m¾fhaIK iNdj u.ska msßkuk ,o m%;smdok hgf;a iS'tka' fyÜáwdrÉÑ 
fukúh wdpd¾h Wmdêh i`oyd wOHhk lghq;= isÿ lrk w;r uydpd¾h tia'ta' 
l=,iQßh tys iyh wëCIl jrfhla f,i fukau iyh úu¾Ilfhla f,io lghq;= 
lrhs'  

3' uQ,sl wOHhk wdh;kfha wdpd¾h f¾Kqld r;akdhl uy;añhf.a wëCIKfhka yd 
uydpd¾h tia'ta'l=,iQßh uy;df.a iyh wëCIKfhka' fla' fudaykka uy;d 
o¾Ykm;s Wmdêh yodrhs'  

4' tka'ví'fla'úfÊiQßh mdxY+ CIqøÔú úoHdj yd rhsfidaìhï ms<sn`o wOHhkhka .ek 
iafõÊcdm mqyqKqjla ,enQ w;r miqj ;djld,sl m¾fhaIK iyldrjrfhla jYfhka 
iyfhda.S;d yd WmfoaYk wxYhg tlalr.kakd ,§'  
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09' ;s<sK y÷kd .ekSï yd fmagkaÜ 

1- uydpd¾h fÊ' nKavdr 

 ff;%udisl ld, iSudjla i|yd wf,laiekav¾ fjdka hïfnda,aâ idudðl;ajh 
Èkd.kakd ,§ ^01$08$2013 - 31$10$2013& 

 2007" 2008" 2009 m%ldYkhka i|yd ckdêm;s iïudk Èkd .kakd ,§ 

 

2- uydpd¾h is'ì' Èidkdhl 

 2007" 2008" yd 2009 úoHd;aul m%ldYkhka i|yd ckdêm;s iïudkhka 
Èkd.kakd ,§ 

 

3- uydpd¾h tï'ta'fla't,a' Èidkdhl 

 úoHd wOHdmk yd úoHd;aul m¾fhaIKh lafIa;%hka i|yd isÿ l< È.=ld,Sk 
fiajh fjkqfjka jhU úYaj úoHd,fhka msßkefuk f.!rj wdpd¾h 
iïudkh ,nd .kakd ,§ ^2013 uehs& 

 wdrdê; foaYl yd ieisjdr uq,iqk fynùu" fida,d taIshd cd;Hka;r 
m¾fhaIk iuq̀Mj" u,hd úYaj úohd,h" uef,aishdj ^2013& 

 2007"2008" yd 2009 úoHd;aul m%ldYhkhka i|yd ckdêm;s iïudkhka 
Èkd .kakd ,§ 
 

4- wdpd¾h ví'ms'fÊ' äÜgia 

 2003" 2004" 2006" 2007 yd 2008 úoHd;aul m%ldYkhla i|yd ckdêm;s 
iïudk Èkd .kakd ,§ 

 úlsmSähd ys ,ehsia;= .; lsÍug ,laúh' ^http:/en.wikipedia. org/wiki / 

wolf_Dittus& 
 

5- uydpd¾h hq't,a'ì' chisxy 

 2007" yd 2008 úoHd;aul m%ldYkhka i|yd ckdêm;s iïudk Èkd .kakd 
,§ 
 

6- wdpd¾h tï'is'tï' bland,a 

 2007" yd 2008 úoHd;aul m%ldYkhka i|yd ckdêm;s iïudk Èkd .kakd 
,§ 
 

7- uydpd¾h tia'ta' l=,iqßh 

 wod< mq¾j ld,iSudj ;=,§ o¾Ykm;s Wmdêh iïmq¾K lrk ,o YsIHfhl= 
wêlaIKh lsÍu fjkqfjka cd;sl úoHd moku úiska msßkefuk SUBRED 

;s<sKh Èkd.kakd ,§ ^2013 cq,s& 

 inr.uqj úYaj úoHd,h u.ska msßkuk ,o f.!rj wdpd¾h iïudkh oskd 
.kakd ,§' 

 mdxY= idrj;a nj yd fnda. M,odj by< kexùu fjkqfjka ffcj mg, 
ffcj fmdfydr Ndú;h ms<sn| wxl 15958 orK Y%S ,xld fmagkaÜ n,m;%h 
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Èkd .kakd ,§' ^uydpd¾h .dñKs fikúr;ak iu`. fuu n,m;%h ,ne 
.eKqks& 

 2007" 2008" yd 2009 úoHd;aul m%ldYhka i|yd ckdêm;s iïudk .kakd 
,§ 
 

8- uydpd¾h tka'tia' l=ud¾ 2008 yd 2009 úoHd;aul m%ldYkhla i|yd ckdêm;s 
iïudk Èkd .kakd ,§ 
 

9- wdpd¾h ä'tka' ud.k wdrÉÑ 

 fmagkaÜ ,nd.ekSfï whÿï m;%hla Ndrfok ,§' ^2013 Tlaf;daïn¾ 31& 

 2008 jif¾ úoHd;aul m%ldYhka i|yd ckdêm;s iïudk Èkd .kakd ,§ 
 

10- wdpd¾h wd¾'wd¾' r;akdhl 

 m¾fhaIK Wmdê wêlaIKh Wfoid cd;sl úoHd moku úiska msßkefuk 
SUBRED ;s<sKh Èkd.kakd ,§' 

 2007" 2008" yd 2009 jir j, úoHd;aul m%ldYkhka i|yd ckdêm;s 
iïudk Èkd .kakd ,§ 
 

11- uydpd¾h .dñKs fikúr;ak 

 2007 yd 2008 úoHd;aul m%ldYkhla i|yd ckdêm;s iïudk Èkd .kakd 
,§ 
 

12- wdpd¾h tï'tia' ú;dkf.a 

 úoHd mYapd;a Wmdê wdh;kfhka o¾Ykm;s Wmêh ,nd.;a wd¾'tï'ta'hq' 
rdcmlaI fjkqfjka isÿlrk ,o wêlaIKh Wfoid cd;sl úoHd moku 
fj;ska msßkefuk SUBRED ;s<sKh Èkd.kakd ,§ ^2012& 

 lDIsl¾u mYapd;a Wmdê wdh;kfhka o¾Ykm;s Wmdêh ,nd.;a ì'ð'tka' 
fiõjkaÈ fjkqfjka isÿ lrk ,o wêlaIKh Wfoid cd;sl úoHd moku 
fj;ska msßkefuk SUBRED ;s<sKh Èkd.kakd ,§ ^2011& 

 tï'tia' ú;dkf.a yd tia'tia'wd¾'tï'ä'tï'wd¾' úfÊfialr úiska ia:dhs 
ldnksl ksks;s ixhqc whk ixiaf,aIKh fjkqfjka fmagkaÜ n,m;%hla 
whÿï lr we;' ^LK/P/1/17302  fmagkaÜ 21$08$2013& 

 2007" 2008 yd 2009 úoHd;aul m%ldYkhka i|yd ckdêm;s iïudk Èkd 
.kakd ,§ 
 

13- wdpd¾h ta' úfÊisxy 2007" 2008" yd 2009 úoHd;aul m%ldYkhka i|yd ckdêm;s 
iïudk Èkd .kakd ,§' 
 

14- fÊ' wls,jika  

 cd;sl úoHd moku úiska msßkefuk uydpd¾h tï'à'tï' ð*aß wkqiaurK 
;Hd.h Èkd.kakd ,§' ^úoHdjkays lghq;= fjkqfjka& 

 uev%dia ys bkaÈhka ;dlaIK wdh;kh fj;ska m¾fhaIK mqyqKqjla i|yd 
INSA JRD- TATA idudðl;ajh Èkd .kakd ,§' 

10 úoHd jHdmD;sh 
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10'1 úoHd jHdma;s tallh (SDU) 

 

wruqKq 
 
1' m%cd úoHd ±kqu i|yd jeo.;a ;dlaIK yd úoHd f;dr;=re yqjudre lr.ekSug 

Èß.ekaùu' 
 
2' úoHdj ms<sn| idudkH uyck;djf.a ±kqu by< kexùu' 

m%Odk jYfhka .=rejreka" YsIHhka yd idudkH uyck;djf.a úoHdj ms<sn| 
Woafhda.h yd l=;=y,h jeä ÈhqKq lrùu' 

 
m%cd úoHd ±kqu by< kexùu 
 

A'1 udkj iïm;a ixj¾Okh 
 
úoHd wOHdmkh ms<sn|j úoHdm;s Wmdêh ( tÉ'tï'wd¾'ms'fla' fyar;aa  
ksnkaOk ud;Dldj ( úkaokd;aulj ridhk úoHdj bf.k .ekSu i|yd ir,  

ksrEms;hkaf.a M,odhs Ndú;h 
úoHd mYapd;a Wmdêh wdh;kh" fmardfoKsh úYaj úoHd,h" 2013 

wêlaIl (  wdpd¾h is'à'flaa' ;s,lr;ak 
 

A'2 mqyqKq jevigyka 
 
Y%S ,xld rcrg úYaj úoHd,fha ;dlaIK ld¾h uvq,a, i|yd hkaf;%damlrK l%shd lrùu 
ms<sn| mqyqKq jevigyka mj;ajk ,§'  
 

A'3 úfYaI foaYk yd m¾fhaIK /iaùï 
 

 zlaIqø Ôú l%shdldß;ajhka jeä ÈhqKq lsÍuZ uydpd¾h fldfyahs" iydh uydpd¾h $  
cjy¾,d,a fkare úYaj úoHd,h 

 z Ydl iakdhq Ôj úoHdj ms<sn| m¾fhaIK wkdjrKhka wdpd¾h ms'tia'ì' j÷rd.," 
f,alï $ uq,sl wOHhk wdh;kh 

 zlD;md;aul wdydrZ - fi!LH iïmkak Ôú;hla Wfoid jÜfgdare " uydpd¾h iSj,s 
rKjk" ysgmq wOHlaIl" cd;sl mY+ iïm;a ixj¾Ok uKav,h 

 z wdydr ;dlaIKfha N+ñldjka Z wdpd¾h wEka fvd,ria fmf¾rd" wdydr yd 
fmdaIKfõÈks 

 z udkisl lD;Hhka j¾.SlrKh l%shdj by< kexùu i|yd idudkH ia:dksh 
wdldrfhka fhdod .ekSuZ tiaa' iyañ;a" m¾fhaIK iyldr" uq,sl wOHhk wdh;kh  

 
B' idudkH ck;ddjf.a úoHd wjfndaOh by< kexùu  
 
B'1 jevuq̀M 

 07'02'2013 - ud;f,a" hgj;a; ùr mrdl%u uOH úoHd,fha isiqka 120 la i|yd úoHd 
jevuq̀Mjla mj;ajk ,§'  

 19'02'2013 - ±hg lsre< jevigykg iu.dñj ksks;s ;dlaIK jevuq̀Mjla mj;ajk 
,§' .=rejreka 59 la yd isiqka 259 lf.a iyNd.s;ajfhka fï i|yd ,nd .ekqks' 



141 
 

 22'03'2013 - lE.,a, j,.ïnd úoHd,fha idudkH fm< isiqka 40 la i|yd jevuq̀Mjla 
mj;ajk ,§'  

 fld;auf,a wOHmdk l,dmh ;=< 6 jk fY%aKsh ish`Mu isiqka i|yd úoHd l|jqre 
ixúOdkh lrk ,§'  

o 14'05'2013 - fv,agd .euqKqmqr úoHd,h ^isiqka 200& 
o 28'05'2013 - yrx., uyd úoHd,h ^isiqka 200& 
o 04'06'2013 - l=nf,d`Mj uyd úoHd,h ^isiqka 200& 

 
40 jeks mdie,a úoHd jevigyk  
2013" foieïn¾ 17- ¡ 20 
 
;reK mrmqr w;r w;r úoHd jHdma;sh Wfoid jd¾Islj isÿ lrk jeo.;au jevigykls' 
úoHd lafIa;%fha fmruqK lrd ;reK mrmqr f.k tau;a" ienE f,dalfha úoHdj Ndú;hg 
.efkk wdldrh ms<sn|j Tjqkag ye¢kaùula ,nd§u;a fuu.ska wruqKq lr f.k we;' 
úúO wd¾;sl yd ixialD;sl miqìïj, Ôj;a jk júO cd;skag wh;a isiqkag tlu 
mßirhla ;=<§ uqK.eiSug yd lghq;= lsÍug wjia:dj ie<iSu" w;sf¾l jdishls'  
 
SSP úiska fuu jevigyk 1987 isg fkdlvjd jd¾Islj mj;ajd we;s w;r 2607la jk uq̀M 
YsIH m%udKhla fï i|yd iyNd.s ù we;' fuu jir ;=<§ Y%S ,xldfõ úúO m%foaY j,ska 
meñks isiqka 145 lf.a odhl;ajfhka úYsIaG f,i iu;a jk isiqka fuu jevigyk ioyd 
f;drd .efkk w;r fuu jif¾os Wl=fj, n,d.drh yd oUq,a, Ydl WoHdkh fj; 
wOHdmk pdßldjlao jevigykg we;=<;a lrk ,§'  

 

B.2 mYapd;a Wmdê" Wmdê wfmalaIl isiqka" mdie,a isiqka i|yd isÿ lrk ,o úoHd.dr 
mqyqKq yd úoHd.dr kerUqï jevigyka 
 
11'03'2013 fu!fí% úoHd,h" uykqjr 

fu!fí% úoHd,fha Wiia fm< isiqka Tjqkaf.a ±kqu by< kxjd .ekSfï wruqKska 
uq,sl wOHhk wdh;k úoHd.drhla kerôug meñfKk ,§'  

 
30'04'2013 Y%S ,xld rcrg úYaj úoHd,h 

wjika jir Wmdê wfmalaI, isiqka" mdxY= laIqø Ôj úoHdj ms<sn| Tjqkaf.a 
m%dfhda.sl ±kqu by< kxjd .ekSug uq,sl wOHhk wdh;k úoHd.dr fj; 
meñfKk ,§'  

 
30'05'2013 Y%S chj¾Okmqr úYaj úoHd,fha úoHd úfYaI Wmdê yodrK isiqka uq,sl wOHhk 
wdh;khg meñfKk ,§ 
 
11'06'2013 uq;=¾ uOH uyd úoHd,h 

Wiia fm< yodrK isiqka 25 la yd .=rejreka ish ±kqu by< kxjd .ekSfï 
wruqKsla uq,sl wOHhk wdh;k úoHd.dr fj; meñfKk ,§'  

 
01'08'2013 ud;f,a yskaÿ úoHd,h 

Wiia fm< yodrK isiqka ish ±kqu by< kxjd .ekSfï wruqKsla uq,sl wOHhk 
wdh;k úoHd.dr fj; meñfKk ,§'  

02'08'2013 W!j fj,a,iai úYaj úoHd,h 
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f;jeks jir Wmdê wfmalaIs; isiqka m%dfhda.sl ±kqu ,nd .ekSfï wruqKska uq,sl 
wOHhk wdh;k úoHd.dr fj; meñfKk ,§'  

 

B.3 iuia; ,xld ;r`. 
 
úoHd ;r`. ;=<ska f,dalh y÷kd .ekSu - 2013 
 
6 isg 11 fY%aKs i|yd isiqkag by; ud;Dldj hgf;a ;r`.j,ska mj;ajk ,§' fjka lrk 
,o wxYhla Tiafia fuu ;r`.dj,skag iyNd.s ùug úoHd .=rejrekago Wkkaÿj we;s lrk 
,§' úoHd .=rejreka yd isiqka w;r úoHd ixl,amhka m%p,s; lsÍu fuu jHdmD;sh u.ska 
wruqKq lr .ekqks' tfukau wjg mj;sk úoHd;aul foa ms,sn|j l=;=y,h we;s lrñka 
úoHdj flfrys Tjqkaf.a úplaIK nqoaêh by< kexùug wfmalaId flf¾' fuu ;r`.dj,Ska 
i|yd 5"000 lf.a muK iyNd.s;ajfhka ,nd.kakd ,§'  

 
;Hd. m%odfkda;aijhka 2015 Tlaf;daïn¾ 15 jeks Èk ;dlaIK" m¾fhaIK yd mrudKql 
n,Yla;s .re wud;H mdG,s pïmsl rKjl ue;s;=udf.a iyNd.s;ajh ,nd.ksñka uq,sl 
wOHhk wdh;k Y%jKd.drfha§ mj;ajk ,§'  
 
fuu §m jHdma; ;r`.dj,sfha §ma;su;au isiqjd f,i t,a'ð'ms'tï' Èidkdhl f;dard.ekqK 
w;r Tyqg ysñ rka molalu .re weu;s;=uka úiska m%odkh lrk ,§' 
 

B.4 fydaï ,eí fmd;a msxphka  
meie,a isiqka w;r úoHdNs j¾Okh Wfoid úch <ud mqj;am; iu`. l=vd fmd;a 

msxola fnod fok ,§' fï i|yd úÿ lsrK jHdmD;sfhka ^SDU úiska isÿ flfrk& 
wdOdr ,ne .ekqKq w;r fmd;a 130"000 la úch <ud mqj;am; iu`. fnod yßk ,§ 
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B.5 hq áhqí úoHd fiajdjka 
uq,sl wOHhk wdh;k ks< kd,sldj 

 
il%sh fm%alaIl msßila we;s lr.ekSu Wfoid uq,sl wOHhk wdh;kfha iqúfYaIs 
isÿùï ^Wod# foaYk$jevuq̀M& wdY%s; ùäfhda úldYkh lsÍu isÿ lrhs'  

 
úÿ keK oiqk kd,sldj 
idudkH fm< yd Wiia fm< úIh ks¾foaYhkag wod< úoHd;aul lreKq ms<sn|j 
ùäfhda ksmoùu isÿ flfrk w;r .=rejreka yd isiqkaf.a b,a,Sug wkqj tu lreKq 
f;dard .efka'  

 

B'6 úÿ keK yjq, B jHdmD;sh  
wmf.a ±kSug wkqj ol=Kq wdishdfjkau fï wdldrfhka l%shd;aul jk m%:u 
jevigyk fõ'  
úoHd flá mKsjqv 
úoHd B fï,a 
Üúg¾" cx.u ÿrl;kh 
,shdmÈxÑ ù we;s idudðlhska Wfoid rcfha ksjdvq Èk yer wfkla ish`Mu Èkhkays 
úoHd flá mKsúv heùu isÿ lrhs' Bg wu;rj i;shlg jrla m%Yakhla yd thg 
ms<s;=rla ,nd§uo isÿ lrhs' 
 
 
 
 
  
 

 
 
tÈfkod l%shdldrlï j,§ úoHdj wod< jk wdldrh yd .eg`M idlÉPd lsÍug úÿ 
keK yjq, úiska wjldY i<id we;'  
2012$2013 j¾I i|yd ch.%dysldj jqfha ;reis rKjl fukúhhs' 2013 Tlaf;daïn¾ 
15 jk Èk uq,sl wOHhk wdh;kfha§ wehg ysñ rka molalu .re wud;H;=uka 
úiska m%odkh lrk ,§'  

 
 

 

 

B.7 iudc udOHhka yryd úoHd jHdma;sh 

a. f*aianqla 
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1- uq,sl wOHhk wdh;kfha ks, f*aianqla msgqj 

uq,sl wOHhk wdh;k mqj;a úldYh lsÍu yd wdh;kfha isÿjk m%isoaO yd 
úfYaI foaYk ms<sn| idudkH uyck;dj ±kqj;a lsÍu fuu.ska isÿ fõ' 

 
2- úÿ keK yjq, f*aianqla msgqj  

 

b. f*aianqla lKavdhï 
úÿkeK yjq, f*aianqla lKavdhu 
 
isiqka yd idudkH ck;djg úoHd;aul lreKq idlÉPd lsÍug yd m%Yak úpdrh 
lsÍug wjia:djo i<id foa' 
 
mdi,a úoHd jevigyfka f*aia nqla lKavdhu  
fuu jevigykg iyNd.s jk isiqkag uq,sl wOHhk wdh;kh yd Tjqfkdjqka 
w;r iïnkaO;djhka mj;ajd f.k hEug Wmldß fõ' 

 

c. Üúg¾ 
 
uq,sl wOHhk wdh;kfha ks, wvúh 
Wmqgd .kakka w;r uq,sl wOHhk wdh;k mqj;a ld¾hlaIuj yd fõ.j;a udOH 
mokula ks¾udKh lsÍug Wmldß fõ' 
 
úÿ keK yjq, wvúh 
 
idudkH iy ck;djg úoHd mqj;a ,nd.ekSu yd Wmqgd .ekSug m%fhdackj;a fõ'  
 

d. .+.,a  íf,d.¾ - uq,sl wOHhk wdh;k ks, wvúh úÿ keK yjq, 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10'2  m¾fhaIK lKavfhï úiska isÿ lrk ,o úoHd jHdma;s l%shdldrlï  
a.  ffi, Ôj úoHd jHdmD;sh  
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jl=.vq frda.h ms<sn| ±kqj;a lsÍfï m%o¾Ykhla" .srd÷re fldaÜfÜ isoa;%sla 
frdayf,a§ mj;ajk ,§' ^2013 iema;eïn¾ 5"7&  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.srd\qre fldaÜfÜ Èia;%sla jl=.vq idhkh msysgqjd jir 10 la msÍu ksñ;af;ka fuu 
m%o¾Ykh mj;ajk ,§' tu.ska jl=.vq frda.h ms<sn|j .srd÷re fldaÜfÜ m%foaYfha 
mdie,a isiqka yd .%dñh ck;dj ±kqj;a lsÍu isÿ lrk ,§' fï i|yd uq,sl wOHhk 
wdh;kfha ffi, Ôj úoHd jHdmD;s idudðlhka iyNd.s jq w;r Tjqka úiska c,fha 
Ôj;a jk we;eï ihfkdnelaàßhdjka f.a Oq,l ckl yelshdj yd tu Oq,lhka 
ñksia isrere u; we;s lrk n,mEï ms<n| meyeÈ,s lsÍu isÿ lrk ,§' 

 
1- fld;auf,a wOHdmk l,dmfha mdi,a 5 l idudkH fm< yd Wiia fm< úoHd.dr 6 la 

iñlaIKhg ,la lrk ,§' ^2013 fkdjeïn¾ 13& 
2- mdi,a úoHd jevigyk 2013 
 
a. fN!;sl yd ixLHd;aul úoHd  

2013 mdi,a úoHd jevigyk i|yd isiqka 143 lg w;=re uqyqK; ms,sn| foaYkhla 
mj;ajk ,§' ^17'12'2013& 

b. uydpd¾h tia'ta' l=,iqßh  
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40 jeks mdi,a úoHd jevigyk i|yd meñKs isiqka 143 lg wêl ffcj úúO;ajh 
yd ffcj iïm;a Ndú;h ms<sn| foaYkhla mj;ajk ,§'  
 

c. uydpd¾h hq't,a'ì' chisxy" l=reKE., u,shfoaj úsoHd,fha úoHd Èkh fjkqfjka 
m%Odk wuq;a;d f,i iyNd.s jq w;r zridhk úoHdfjka .=Kd;aul Èúhla Z uehska 
foaYkhla mj;ajk ,§' ^2013 Tlaf;daïn¾ 15& 400 l muK .=re$ isiqka msßila fï 
i|yd iyNd.s úh'  

 
d. uydpd¾h ð' fikúr;ak znv bß`.= yd uqx fndaxÑ i|yd ffcj m,g ffcj fmdfydr 

Ndú;hZ uehska maf,akaá *qâia wdh;kfha ks,Odßka i|yd jevuq̀Mjla mj;ajk ,§' 
^2013 cQ,s 11& 

 
e. Ydl Ôj úoHd jHdmD;sh u.ska isÿ lrk ,o bÈßm;a lsÍï 2013'10'10 Y%S ,xldfõ m%Odk 

jkdka;r mdßißl moaO;ska f;,afoKsh cd;sl mdi, - È.k jk ixrlaIK 
fomd¾;fïka;=j u.ska ixj¾Okh lrk ,§' 100 fofkl= iyNd.s úh 

 
2013'10'08 kl,aia l÷jeáfha mj;sk m%Odk mdßißl moaO;ska .,fndvj;a; 
úydria:dkh - È.k jk ixrlaIK fomd¾;fïka;=j u.ska ixúOdkh lrk ,§' 100 
fofkl= iyNd.s úh' 
 
2013'08'30 fud/,a, jeis jkdka;rh - j;af;a.u l,dm wOHdmk ld¾hd,h u.ska 
ixúOdkh lrk ,§' 75 fofkl= iyNd.s úh'  
 
2013'09'20 kl,aia l÷jeáfha mj;sk m%Odk mdßißl moaO;ska - j;af;a.u l,dm 
wOHdmk ld¾hd,h u.ska ixúOdkh lrk ,§' 65 fofkl= iyNd.s úh'  
 

f. zz Y%S ,xld fN!;sl úoHd wdh;kfha wdrdOkhla wkqj wdpd¾h tia'ä' iqNisxy uy;d 
úiska Yla;s iy ckkh yd Yla;ska ,nd.ekSu i|yd ;dm úoHq;hZZ uehska le<Ksh 
úYaj úoHd,fha m%isoaO foaYkhla mj;ajk ,§' ^2013 Tlaf;daïn¾ 11& 120 fofkl= 
iyNd.s úh'  

 

g. á' ksu,isß" tka'ì' iqßh wdrÉÑ yd ik;a ´md; hk wh úiska mdi,a úoHd  
jevigyfka§ foaYkhla yd ksrEmkhla mj;ajk ,§'  

 

h. wfkl=;a isÿùï 
 

 wdpd¾h äígia - cd;Hka;r jd¾:d Ñ;%mg 
fmdf,dkakrefõ§ wkdjrKh lr.;a úoHd;aul fidhd.ekSï f,dj jgd 
ck;djf.a wOHdmkh jeä ÈhqKq lsÍfï yd iajNdúl ixrlaIKh 
Èß.ekaùfï wruqKska jd¾;duh Ñ;%mghla wdldrfhka m%uqL rEmjdysks 
kd,sldjla Tiafia úldYkh lrk ,§'  

 
 
 
 

11- mqia;ld,h 
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wmf.a fufyjr m¾fhaIK ld¾h uKav,h yd isiqka yg Tjqkaf.a m¾fhaIKhkag wod< jk 
.%ka;hka ,nd.ekSug iyh ùu wmf.a fufyjrhs  
 
fiajdjka ( mqia;ld,h u.ska my; i|yka ;dlaIKsl yd ks¾foaYl fiajdjka iemfha'  
 

 ±kg ;sfnk iïm;a" .%ka: yd" f;dard.;a" m%ldYkhka mj;ajdf.k hEu  

 i`.rd" fmd;a" iy úúO m%ldYk weKjqï lsÍu yd ,nd.ekSu  

 mj;sk fmd;a" i`.rd" ,sms øjH fnod yeÍu" iïm;a fnod yeÍu" f;dr;=re ix{d 
fiajdjka" wka;¾cd,h mokï lr.;a bf,lafg%daksl i`.rd yd ,sms uq,dY%h  

 uq,sl wOHhk wdh;k úoHd{hska m¾fhaIK m%ldYkhka tla/ia lsÍu  
 
wmf.a .%ka: tl;=fjys my; i|yka oE wka;¾.; fõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
fmd;a yd jdr i`.rd   rdcH ,sms f,aLK ^.eiÜ iy pl%f,aL& 
PdhdrEm    jdia;= úoHd f,aLk 
jdia;=rEms f,aLk   uyck fiajdjka ms<sn| o;a; 
mqj;am;a    úfYaI ixl,khka 
pß;dmodk    ùäfhda" iSä yd úoHq;a WmlrK 
kdudj,Ska    o¾Ykm;s yd wdpd¾h Wmdê ksnkaOk 
is;shï yd fmdaiag¾ 
 
úfYaIs; f.dkq  
 

 uydpd¾h ta' flduq¾f.a .%ka: tl;=j 

 uydpd¾h iagqj¾f.a .%ka: tl;=j 

 ,hk,a ,shkf.a .%ka: tl;=j 

 ù' ufkdayrkaf.a .%ka: tl;=j 

 uydpd¾h ;siai wd¾' fyar;af.a .%ka: tl;=j 

 uydpd¾h tia'ta' l=,iqßhf.a .%ka: tl;=j 

 Y%S ,xld iuqÉPhka  
 
uq,sl wOHhk wdh;kfha j;auka .%ka: tl;=j  
 



148 
 

tl;=j    2013 ckjdß" foieïn¾" ld,h ;=<  2013 foieïn¾ 31 
jk 
     tl;= lrk ,o m%udKh       úg uq̀M .Kk 
 
fmd;a     103      6427 
Wmdê ksnkaOk     2       105 
iSä      12       380 
is;shï      56       535 
jd¾;d      18       523 
yqjudre i`.rd i|yd odhl;ajh  14            1000 
kej; uqøK     15       728 
mqj;am;a ,sms     26       112 
 
my; i|yka nyq lafIa;% i`.rdjla uqøK ;;a;ajfha mj;S' 
 

i`.rdj       ld, iSudj 
 

1- flfuiaá% bka Y%S ,xld     1984 - 2013 
2- lrkaÜ ihkaia       1999 - 2013 
3- bfldfkdñla ßáù Y%S ,xld     2010 - 2013 

4- JARO cemEka we.%Sl,apr,a ßi¾É lajdg¾,s   1998 - 2013 
5- c¾k,a T*a keIk,a ihkaia *jqkafâIka bka Y%S ,xld 1973 - 2013 
6- c¾k,a T*a o bkaisááhqÜ T*a bxðkshßka Y%S ,xld  1994 - 2013 
7- keIk,a ðfhd.%e*sla      2008 - 2013 
8- fkap¾        1962 - 2013 
9- ksõ ihkaiaá       1982 - 2013 
10- frfidkkaia( c¾k,a T*a o ihkaia tähqflaIka  2000 - 2013 
11- ihkaia        1955 - 2013 
12- ihkaiaá*sla wefußlka     1951 - 2013 

 

tfukau mqia;ld,h úiska OARE o;a; .nvdjg m%fõY ùug wjldY i<id § we;s w;r 
OARE hkq f,dj mqrd mßir úoHd;aul m¾fhaIK hkays úYd,;u tl;=j fõ' 5710 lg 
wêl úu¾Yk i`.rd ,sms" 1119 la muK wka;¾cd, .%ka:hka fukau iqúfYaIs i`.rd i|yd 
tla tla úohd{hska yg wka;¾cd, .%dylhska ,nd §uo tu.ska isÿ flf¾' fuu wvúh 
yryd fï jk úg úfYaIs; i`.rd 40 la muK ,nd .; yel'  
 
mdGlhka yg iemhqk fiajd o;a; ixLHd;hka  
 
Ndú;d lr we;s .%ka: ixLHdj  720 
Ndú;d lr we;s i`.rd ixLHdj  195 
Ndú;d lr we;s wka;¾cd, i`.rd ,sms 165 
meñKs wuq;a;ka .Kk    10 
 
SLSTINET yd AGRINET mqia;ld, cd,hkays idudðl;ajh ,ndf.k we;'  
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rEmh ( .; jq jir ;=<§ fjka lrk ,o whjeh m%;smdokhka 

 
iïuka;%K i|yd iyNd.s;aij 

 mqia;ld, yd f;dr;=re úoHdj ms<sn| cd;Hka;r iïuka;%Kh ^NACLIS& 2013 

 mqia;ld, yd .%dyl uki kjHlrKh i|yd kj ;dlaIKhka" kj yelshdjka yd 
kj woyia 2013 cqks 27" fld<U 

 SLISTINET jd¾Isl /iaùï" cd;sl úoHd moku" 2013 ud¾;= 6  
±kg isÿ flfrk m¾fhaIKhka 

o Y%S ,xldfõ N+ úoHd{hska f;dr;=re wjYH;d yd f;dr;=re wkafõIK 
l%shdjka 

 
wfkl=;a l%shdldrlï 

o z<uqka ;=< lshùfï mqreoao jeä ÈhqKq lsÍu yd mqia;ld, moaO;ska y÷kajd 
§uZ uehska my; ±lafjk mdie,a i|yd foaYk bÈßm;a lrk ,§'  

o foysf.d,a, uOH uyd úoHd,h " uyshx.kh - 2013'07'29  
o j;af;a.u" ,shk.iaj.=r" wdo¾Y lKsIaG úoHd,h" uykqjr - 2013'10'30 
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12' whjeh  

uq̀M jd¾Isl úhou ^re( „000& 
 

 

j¾.h 2008 2009 2010 2011 2012 2013 

 

mqoa.,sl fÉ;k 56,107 48,826 51,945 64,723 71,734 84,561 

 

.uka úhoï 591 338 570 531 581 532 

 
iemhqï 5,355 7,822 6,763 7,484 8,952 10,018 

 

kv;a;= úhoï 4,165 6,035 5,063 5,454 3,796 2,891 

 

.súiqïldr fiajd 11,618 6,043 9,817 12,488 13,540 14,258 

 

wfkl=;a úhoï 237 6,992 2,509 4,042 4,306 5,185 

  
78,073 76,056 76,667 94,722 102,909 117,445 

 
m%d.aOk úhoï 1,344 11,216 15,123 29,731 52,644 49,210 

  
1,344 11,216 15,123 29,731 52,644 49,210 

 

 ndysr m%;smodk   2,893 536 2,996 9,752 17,425 11,068 

  

82,310 87,808 94,786 134,205 172,978 11,293 
 
 
 
      

 
 
m%ia;drh ( .; jq ish jir ;=< uq̀M jd¾Isl úhou 
 

 ndysr m%;smdok 

 m%d.aOkh 

 mqkdj¾;k 
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13' uQ,sl wOHhk wdh;kfha mqj;a 2013 

13'1 n`ojd .ekSï 

2013 jir ;=,oS my; i`oyka n`ojd .ekSua isoq lrk ,oS' 

 

wdpd¾h tÉ'ví'tï'ta'iS' ùchisxy - m¾fhaIK wdpd¾h  

wdpd¾h ù'jhs' jhsÿkao¾ -   m¾fhaIK wdpd¾h  

iS'ta' f;dgj;a;f;a  -   m¾fhaIK iyldr -I fY%aKsh  

wdpd¾h iS'whs' laf,agka -   m¾fhaIK iyldr I fY%aKsh  

ví'ví'tï'ta'î' ueoj;a;  -  m¾fhaIK iyldr -I fY%aKsh  

tia'tï'tï'mS'fla' fikúr;ak   m¾fhaIK iyldr -II fY%aKsh  

tia'tï'mS'wd¾' l=udr;s,l   -  m¾fhaIK iyldr -II fY%aKsh  

fla'tï'tia'ã'î' l=,;=x.   -  m¾fhaIK iyldr II fY%aKsh  

iS't,a' flfy,amkak,   -  m¾fhaIK iyldr -II fY%aKsh  

wd¾'à'tka rdcmCI  -   m¾fhaIK iyldr -II fY%aKsh 

mS'tÉ'tï'whs'ã'fla' fyar;a   -  m¾fhaIK iyldr -II fY%aKsh 

wd¾'mS'tia'fla' rdcmCI  -  m¾fhaIK iyldr -II fY%aKsh 

hQ'Ô'tia't,a' rKisxy  -  m¾fhaIK iyldr -II fY%aKsh 

à'ms' lS¾;sr;ak  -   m¾fhaIK iyldr -II fY%aKsh 

fÊ'tï'fla'ví' l=udß-   m¾fhaIK iyldr -II fY%aKsh 

iS'´' .=Kfiak   -   l<uKdldr iyldr -III fY%aKsh 

 

13'2 cd;Hka;r $ cd;sl lñgq 

wdpd¾h iqf¾Ia' mS' fnkacñka" wef,laiekav¾ fjdka yïfnda,aâÜ Y%S ,xld mokfuys lñgq 
idudðlfhla f,i f;aÍ m;aúh'  

uydpd¾h tï'ta'fla't,a' Èidkdhl  

- cd;sl iïnkaëldrl - wdishdkq fN!;sl úoHd wOHdmk cd,h (ASPEN, UNESCO) 
2013 

- idudðl" l<uKdlrK uKav,h" uQ,sl wOHhk wdh;kh ^2013& 

- idudðl" l<uKdlrK uKav,h" úoHd mYapd;a Wmdê wdh;kh ^PGIS& 
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fmardfoKsh úYaj úoHd,h ^2013& 
- idudðl" úoHdmSG md,l uKav,h" fmardfoKsh úYaj úoHd,h ^2013& 
- iNdm;s" uQ,sl úoHd uKav,h" cd;sl úoHd moku ^NSF& Y%S ,xldj ^2013& 
- iNdm;s $ idudðl cd;Hka;r iïnkaO;d ms<sn`o lñgqj" cd;sl úoHd moku 

^NSF&" Y%S ,xldj " ^2013& 
- úu¾Yl" c¾k,a T*a mj¾ fidaiia ^tkaiaúh¾& iy bf,lafg%dflñl,a welagd 

^t,aiaúh¾& 2013 iy cd;sl úoHd moku úiska m%ldYhg m;aflfrk i`.rdj  
- cd;sl úoHd moku $ cd;sl m¾fhaIK wdh;kh iy úYaj úoHd, u.ska ksl=;a 

flfrk lsysmhla i`oyd úu¾Yljrfhl= f,i lghq;= lrk ,§'  
 
 
 wdpd¾h ví'mS'fÊ' äÜgia  

- úu¾Yl c¾k,a T*a m%hsugf,dð  
- Y%S ,xldfõ cd;sl úoHd mokfuys úu¾Yl jrfhl= f,i lghq;= lrk ,§'  

 
 wdpd¾h tï'iS'tï' bland,a  

- idudðl Y%S ,xld úoHd wNsj¾Ok ix.uh  
- iNd idudðl" rdclSh wishd;sl ix.uh  
- ldrl iNd idudðl" cd;sl úoHd moku  

uydpd¾h hQ't,a'î' chisxy  

- idudðl" m¾fhaIK uKav,h" úoHdmSGh" fmardfoKsh úYaj úoHd,h  
- idudðl md,l uKav,h" uQ,sl wOHdhk wdh;kh" 
- idudðl" l¾;D uKav,h" isf,daka c¾k,a T*a ihkaia'  

uydpd¾h tka'tia' l=ud¾  

- idudðl" ksis mßÈ úoHd.dr Ndú;h ms<sn`o ;dCIKsl WmfoaYl lñgqj" Y%S ,xld 
n,h,;a uKav,h  

- idudðl" Ndrldr uKav,h" fmardfoKsh úYaj úoHd,Sh" wdÜ .e,ßh yd 
fl!;=.dr" jHdmD;sh" fmardfoKsh úYaj úoHd,h'  

 

wdpd¾h wd¾' ,shkf.a  

úu¾Yl  

 24 jeks jd¾Isl iïfï,kh 2013" lDIs úoHd mYapd;a Wmdê wdh;kh fmardfoKsh 
úYaj úoHd,h  

 ffcj úoHdj" ffcj ;dCIKh iy ffcj ridhkh  

 ì%áIa c¾k,a T*a kshqá%Ika  

 fmardfoKsh úYaj úoHd,sh m¾fhaIK ieis jdrh 2012 
 
wdpd¾h ã'tka' ud.k wdrÉÑ  

- lñgq idudðl - ffcj ridhk úoHd iy wKql Ôj úoHd wOHhk md,l uKav,h" 

úoHd mYapd;a Wmdê wdh;kh ^PGLS& fmardfoKsh úYaj úoHd,h  
- lñgq idudðl" CIqø Ôú úoHd ms<sn`o Y%S ,xld ixioh  
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uydpd¾h Ô' fikúr;ak  

-  iydh l¾;D" t,aiaúh¾ u.ska m%ldYhg m;a flfrk we.%sl,ap¾" bfldisiagïia 
wekaâ tkajh¾kaukaÜ  

wdpd¾h iS'à'fla' ;s,lr;ak  

- iydh l¾;D" t,aiañh¾ u.ska m%ldYhg m;a flfrk we.s%l,ap¾" bfldisiagïia 
wekaâ tkajhrukaÜ  

wdpd¾h iS'à'fla' ;s,lr;ak  

- úoHd jHdma;sh ms<sn`o cd;sl úoHd mokfï l%shdldÍ lñgqj  

wdpd¾h úÿrx. jhsiqkaor  

- cd;Hka;r wydr úoHd yd ;dCIK taldnoaO lñgqj úiska 2013 wfm%a,a ui isg" Y%S 
,xldfõ tlai;a ;dkdm;sjßhl f,i f;dardm;a lr.kakd ,§'  

- Y%S ,xldfõ ;reK úoHd{ i¾Iofhys uKav, idudðldjl f,i f;dard m;alr 
.kakd ,§' ^2013 foieïn¾ isg& 

úu¾Yk  

- wefußlka c¾k,a T*a phskSia fuäiska" j¾,aâ ihkaá*la *qâ flïiaá%la" ta,aiaúh¾  
- c¾k,a T*a g%eäIk,a wekaâ lïma,sfukagß fuäiska" Ök ffjoH úoHd iy T!IO 

úoHd lñgqj" ;dhsjdkh  
- ,hs*a ihkaiia" t,aiaúh¾  
- f;jeks cd;Hka;r iïuka;%Kh" Y%S ,xld w.aksÈ. úYaj úoHd,h" 2013 cQ,s 6 ¡- 7  

 

13'3  cd;Hka;r $ cd;sl jevuq̀M $ mqyqKq jev igyka $ iïuka;%K $ 
iuq̀M i`oyd iyNd.Súh'  

wdpd¾h iqf¾Ia' mS' fnkacñka 2013 foieïn¾ 10 iy 11 hk foosk ;=, mj;ajk ,o        
mdxY= ffcj úúO;ajh ms<sno m%:u cd;sl iuq¿j ioyd iyNd.s úh  

- ã' wd¾' pd,aia - N+ úoHd yd m;,a ld¾hdxYh úiska 2013 j¾Yfha§ nq;a;," 
tamamdj, iy úúO ia:dk /il wjia:d lsysmhl§ mj;ajk ,o mqyqKq jevigyka 
i`oyd iyNd.S úh'  

- uydpd¾htï'ta'fla't,a' Èidkdhl - 2013 cQ,s ui 14" 19 hk ld,iSudj ;=,§ 
cmdkfha fgdalsfhdays mj;ajk ,o wdishdkq meis*sla fN!;sl úoHd iïfï,khg 
iyNd.S fjñka m¾fhaIK m%ldYkhlao bÈßm;a lrk ,§'  

 

my; kï i`oyka uQ,sl wOHhk wdh;k idudðlhska 2013 wf.daia;= 22-24 ld,h ;=< 
u,hdishdfõ lajd,,ïmQ¾ys u,hd úYaj úoHd,fha mj;ajk ,o fida,d taIshd cd;Hka;r 
m¾fhaIK iïuka;%Khg iyNd.Súh ' 

uydpd¾h tï'ta'fla't,a' Èidkdhl ^wdrê; lÓl iy ieisjdr& 

uq,iqk orkafkl= f,i iyNd.S úh'  
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wdpd¾h Ô'fla' wd¾' fiakdër ^wdrdê; lÓl& 

iS'ta' fldgj;a;f.a  

vì'tka'tia' rEmisxy  

tÉ'tka'tï' idrx.sld  

tia't,a' chr;ak  

 

my; kï i`oyka uQ,sl wOHhk idudðlhska ud;r" reyqKq" úYaj úoHd,fha§ 2013 
ud¾;= 19- ¡ 21 Èkhkays mj;ajk ,o fida,d PV jevuq̀M i`oyd iyNd.S úh'  

uydpd¾h tï'ta'fla't,a' Èidkdhl ^ixúOdhl lñgq idudðl& 

iS'ta' f;dgj;a;f.a  
fla'mS mrukd;ka  
 
- Oïñl úfÊ;=x." Y%s ,xld fN!;sl úoHd wdh;kh u.ska mj;ajk ,o 29 jeks 

;dCIK ieisjdrhka i`oyd iyNd.S úh'  
- tÉ'fo,aúkak" ld,.=K úm¾hdi ms<sn`o cd;Hka;r iïuka;%Kh j¾;udk ;;ajh 

2013 cQks 23- ¡ 24 N+f.da, úoHd wxYh"  
wkaø úYaj úoHd,g" úYdldm;akï" bkaÈhdj  

- wdpd¾h äÜgia iy fla'ta'tia' .=K;s,l úiska 2013 wf.daia;= 22- ¡ 23 hk Èkhkays 
fld<U§ mj;ajk ,o wdishdkq l,d" ixialD;sl yd Wreuhka ms<sn`o cd;Hka;r 
iïuka;%Kfha§ m¾fhaIK m;%sldjla bÈßm;a lrk ,§'  
^ud;Dldj ( hqfkiaflda ks¾foaYhka iy fm!rdKsl ixialD;sl w.hkag wkql+,j Y%S 
,xldfõ ixialD;sl Wreuhka l<uKdlrKh Wfoid m%drïNhla'''& 

 

 wdpd¾h äÜgia" 2013 iema;eïn¾ 24 isg 28 olajd bkaÈhdfõ nex.f,da¾ys§ 
mj;ajk ,§' ixrCIK úoHd ms<sn`o YsIH iïfï,kfha wdrdê; lÓlfhl= f,i 
lghq;= lrk ,§'  

 wdpd¾h tï'iS'tï' bland,a  
- udkj fi!LH iy c, .=Kd;aulNdjh ms<sn`o fojeks cd;Hka;r iuq̀Mj ( bÈßhg 

we;s wNsfhda.  
fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha§ 2013ud¾;= 15 iy 16 
hk foÈk ;=< mj;ajk ,§'  

- rdc.sßh" Y%S ,xld ridhk úoHd wdh;kfha§ 2013 ckjdß 04 jeks Èk mj;ajk ,o 
yß; úoHd ms<sn`o jevuq̀Mjg iyNd.S úh'  

- 2013" ckjdß 18 jeks Èk fld<U HARTI ySÈ mj;ajk ,o fojeks YSF 

iïuka;%Khg iyNd.S úh'  
- 2013 foieïn¾ 2 isg 6 olajd le,Ksh úYaj úoHd,fha mj;ajk ,o úoHd Wkak;sh 

i`oyd jQ Y%S ,xld ix.ufha 69 jeks jd¾Isl iïfï,khg iyNd.s úh'  
 

 hQ't,a'î' chisxy wdrdê; foaYlzzwdydrhg .efkk m,;=re j,ska ,nd.; yels 
ffcj l%shdldÍ ixfhda. iy ta wdY%s; È,Srhka ms<sn`o wkafõIKh ( T!Iëh Ydl 
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wh;ajk úfYaIhka yd wfkl=;a iajNdúl ksmehqï ms<sn`o wdishs;sl iuq̀Mj" lrÉÑ" 
mlsia:dkh  

hQ't,a'î' chisxy" wdrê; foaYl(  wdydrhg .efkk m,;=re j, fmdaIK .=Kfhka 
Tíng" iajNdúl ksmehqï ms<sn`o cd;Hka;r iïuka;%Kh" 2013 ud¾;= 4-6 
fi,kaf.da¾" u,hdishdj  

î'ch;s,l" 2013 foieïn¾ ui uykqjr§ mj;ajk ,o wdlD;sh bxðfkare úoHd yd 
bÈlsÍï l<uKdlrKh ms<sn`o cd;Hka;r iïuka;%Khg iyNd.S úh'  

uydpd¾h tia' ta' l=,iQßh '  

- udkj fi!LH iy c, .=Kd;aulNdjh ms<sn`o fojeks cd;Hka;r iuq̀Mj" bÈßhg 
we;s wNsfhda.  

- ud¾;= 15 yd 16 fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha 
mj;ajk ,o fuu iuq̀Mfjys ;dCIKsl ieisjdrhla fufyhùu iy m¾fhaIK 
bÈßm;a lsÍula i`oyd iyh l;=jrfhl= f,I lghq;= lsÍu isÿ lrk ,§' 

- y`ÿkd fkd.;a jl=.vq frda.h iïnkaOj isÿlr we;s m¾fhaIK fidhd .ekSu 
ms<sn`o 2013 iema;eïn¾ 26 jk Èk fld<U nKavdrkdhl iïuka;%K Yd,dfõ§ 
mj;ajk ,o idlÉPdjka i`oyd iyNd.S úh'  

- Y%S ,xldfõ mdY+ ffcj úúO;aj ixrCIKh iy tys ;sridr Ndú;h ms<sn`oj 2013 
foieïn¾ 10"11 foÈk fld<U§ mj;ajk ,o cd;Hka;r iïuka;%Kh i`oyd 
wdrdê; foaYlfhl= f,i iyNd.S úh' zmdxY+ CIø Ôù úúO;ajh iy fnda. 
ksIamdokh i`oyd tys Ndú;h uehska foaYkh mj;ajk ,§' Bg wu;rj ;dCIKsl 
ieisjdrhla fufyh ùuo isÿ lrk ,§'  

- ;dCIK yd m¾fhaIK wud;HxYh u.ska ixúOdkh lrk ,ÿj foieeïn¾ 14 iy 
15 hk Èkhkays nKavdrkdhl cd;Hka;r iïuka;%K Yd,dfõ§ meje;ajQ ;dCIKsl 
fj<`o fmd, i`oyd iyNd.S úh' tys uQ,sl wOHhk wdh;kh fjkqfjka ;kk ,o 
m%o¾Yk l=áfha fmdaiag¾ iy rhsfidaìh,a wdl%uKslhka m%o¾Ykh flreKs' Bg 
wu;rj 15 jeks Èk mj;ajk ,o /iaùï yd idlÉPdjkago iyN.S úh'  

- tka'tia'l=ud¾ - mlsia:dkfha lrÉÑ kqjr § foieïn¾ 9- ¡ 12 Èkhkays mj;ajk ,o 
T!IO Ydl úfYaI iy wfkl=;a iajNdúl ksmehqï ms<sn`o 14 jeks wishd;sl 
iïuka;%Kh i`oyd wdrdê; foaYkhla mj;ajk ,§'  

- wd¾' ,shkf.a – fld<U" gdÊ iuqød fydag,fha§ fmnrjdß 2-3 hk Èkhkays meje;ajQ 
Y%S ,xld fmdaIK ix.ufha jd¾Yal ieisjdrhka i`oyd wdrdê; foaYkhla mj;ajk 
,§'  

 

ã'tka' ud.k wdrÉÑ  

- MMDR – 4 wKql ffjoH úoHd iy T!IO m¾fhaIK ms<sn`o wka;¾cd;sl 
iïuka;%h" ridhk yd ffcùh úoHd cd;aHka;r uOHia:dkh" lrÉÑ úYaj úoHd,h" 
mdlsia:dkh" 2013 ckjd¾ 7- ¡ 10 

- l%ukql+, úoHd.dr mßyrKh ms<sn`o mqyqKq jev igyk"2013 wf.daia;= 28- ¡ 29 

SLAB úiska fufyhjk ,§'  
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fmagkaÜ flgqïm;a ;r`.h ms<sn`o jevuq̀Mj 2013 fmnrjdß 28 ud¾;= 1 cd;sl úoHd 
moku $ ld¾ñl ;dCIK wdh;kh iy cd;Hka;r ixj¾Ok kS;s ixúOdkfha Y%S ,xld 
ixioh úiska ixúOdkh lrk ,§'  

tï'tÉ'tka' ñydrdÊ" lDIs l¾uh yd mßirh ms<sn`o cd;Hka;r iïuka;%Kh úYaj 
wNsfhda. ch.ekSu i`oyd m¾fhaIKhka" 2013 ud¾;= 15 reyqKq úYaj úoHd,h'  

à'î' ksu,aisß 2013 uehs isg cqks olajd b;d,sfha ICTP ys mej;s úoHd.dr mqyqKq 
mdGud,djlg iyN.S úh'  

tka' mshfiak 2013 cQ,s 11 yd 12 fmardfoKsh úYaj úoHd,fha lDIs úoHd ffcj ;dCIK 
uOHia:dkfha mj;ajk ,o zzcdk m%ldYk ms<sn`o yeÈkaùula' iy;sl m;% mdGud,djg 
iyNd.S úh'  

wd¾'wd¾' r;akdhl - 2013 Tlaf;dan¾ 23 isg 25 olajd nex.f,da¾ ySÈ mj;ajk ,o 
úOdhl ;dCIK ieishg iyNd.S úh'  

tia' ihkaf;darka  

- 2013 cQ,s 11 yd 12 fmardfoKsh úoHd,fha lDIs úoHd ffc j ;dCIK 
uOHia:dkfha mj;sk ,o" zzcdk m%ldYk wOHhkhka ms<sn`o yeÈkaùula zz 
iy;sl m;% mdGud,djg iyNd.S úh' 
 

- 2013 fkdjeïn¾ 20" fmardfoKsh úYaj úoHd,fha fikÜ Yd,dfõ mj;ajk ,o" 
mdßißl ÿIKh iy Y%S ,xldfõ W;=reueo m,df;a jl=.vq frda.h ms<sn`o úoHd 
iy bxðfkare iïuka;%Khg iyNd.S úh'  

 
 

- cd;sl úoHd moku iy fmardfoKsh úYaj úoHd,fha mYapd;a Wmdê wdh;kh 
úiska ixúOdkh lrk ,ÿj 2013 fkdjeïn¾ 28 yd 29 foÈk mj;ajk ,o 
úoHd;aul rpkh ms<sn`o cd;sl jevuq̀Mjg iyNd.S úh'  
 

- Ô' fikúr;ak - 2013 iema;eïn¾ 29 isg Tlaf;dan¾ 02 olajd fko¾,ka;fha 
mej;s wdydr iqrCIs;;djh ms<sn`o m%:u cd;Hka;r iïukaøKhg iy 

we.%sl,ap¾" bfldisiagïia wekaâ tkajhrukaÜ (AGEE) c¾k,fha l¾;D 
uKav,h /iaùu i`oyd iyNd.S úh'  
 

 

wdpd¾h tka'ã' iqNisxy  

- 2013 ud¾;= 13-14 Ökfha ishdfukays mej;s Wiia udmkhka iy mÍCIKhka 
ms<sn`o f;jeks cd;Hka;r iïuka;%Khg iyNd.Súh'  
 

- 2013 iema;eïn¾ 9-13" ;dhs,ka;fha nexfldlays mej;s f¾fndaka udmkhka iy 
úlsrK iqrCIs;;djh ms<sn`o mqyqKq jev igykg iyNd.S úh'  

 
- wdpd¾h tï' ú;dkf.a iy tia'tia'wd¾'tï'´'tï'wd¾' úfÊfialr 2013 uehs 5-10" 

fydkafldkays§ mj;ajk ,o >k wmøjH l<uKdlrKh ms<sno cd;Hka;r 
iïuka;%Khg iyNd.S úh'  
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- wdpd¾h'taï' ú;dkf.a tu iïuka;%Kfha Ôú w`.=re ms<sn`o úfYaI ieisjdrfha§ 

wdrdê; foaYkhla mj;ajk ,§'  

 

wdpd¾h úÿrx.d jhsiqkaor  

- 2013 cQ,s 2-4 kjiS,ka;fha fyaiaáx.aia ys mej;s" wdydr úoHd yd ;dCIKh 
ms<sno kjiS,ka; wdh;kfha jd¾Isl iuq̀Mfõ§ wdrdê; foaYkhla mj;ajk ,§' 
Bg wu;rj YsIH m¾fhaIK iuq̀Mfjys ;dCIKsl ieisjdrhka fufyhùu o isÿ 
lrk ,§'  
 

- isx.mamQrefõ isx.mafmda tlaiafmdySÈ 2013 iema;eïn¾ 9-11mj;ajk ,o 13 jeks 
wdishd;sl wdydr iuq̀Mjg iyNd.S úh'  

 
- 2013 foieïn¾ 12-13 W!j fj,a,iai úYaj úoHd,fha§ mj;ajk ,o úYaj 

úoHd,hSh jd¾Isl m¾fhaIK iuq̀Mfjys úksYph lghq;= i`oyd iyNd.S úh'  
 

wdpd¾h ta' úchisxy  

- 2013 isx.mamQrefõ§ mej;s Wiia ;dCIKhka i`oyd jk mod¾:hka ms<sn`o 
i;ajeks cd;Hka;r iïuka;%Khg iyNd.S úh' 
  

- 2013 uykqjr § mej;s N+ úoHd ixiofha 30 jeks ieisjdrhg iyNd.S úh'  
 
- úoHd wNsjDÈêh Wfoid jk Y%S ,dxlsl ix.ufha 69 jeks jd¾Isl ieisjdrhg 

iyNd.S úh'  
 
- 2013" Y%S ,xld újD; úYaj úoHd,fha mej;s jd¾Isl wOHhk ieisjdrhkag 

iyNd.S úh'  
- 2013" Y%S ,xld újD; úYaj úoHd,fha mej;s jd¾Isl wOHhk ieisjdrhkag 

iyNd.S úh'  
 

- 2013 foieïn¾ 12-13 W!j fj,a,iai úYaj úoHd,fha mej;s jd¾Isl m¾fhaIK 
iuq̀Mjg iyNd.S úh'  

iyañ;a ilald*a 2013 IEEE cd;Hka;r iïuka;%Khg iyNd.S úh'  

13'4 jevuq̀M $ mqyqKq jevigyka$ iuq`M yd iïuka;%K ixúOdkh  

uydpd¾h tï'ta'fla't,a' Èidkdhl" idudðl" cd;Hka;r WmfoaYl lñgqj" fida,d taIshd 
2013 cd;Hka;r m¾fhaIK iïuka;%Kh" u,hd úYaj úoHd,h" lajd,,dïmQ¾" u,hdishdj" 
2013 wf.daia;= 22 - 24 100 la muK msßila fï i`oyd iyNd.S úh'  
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- uydpd¾h tï'ta'fla't,a' Èidkdhl ixúOdhl lñgqidudðl" fida,d PV 
jevuq̀Mj" reyqKq úYaj úoHd,h" 2013 ud¾;= 19-2170 la muK fï i`oyd iyNd.S 
úh'  

- wdpd¾h ã'tka'ud.k wdrÉÑ - ixúOdhl lñgq idudðl" CIø Ôú úoHd ms<sn`o 
Y%S ,xld ixiofha jd¾Ysl iïuka;%Kh iy úoHd;aul ieish 2013 Tlaf;dan¾ 25 

 
- uydpd¾h ù'f;jkdiï" uydpd¾h tka'tia' l=ud¾" uydpd¾h hQ't,a'î' chisxy 

iy uydpd¾h î'tï'wd¾' nKavdr 2013 foieïn¾ 4-6 fmardfoKsh úYaj 
úoHd,fha ffjoH mSGfha § iy uQ,sl wOHhk wdh;kfha§ mj;ajk ,o zzCIø 
Ôú iy Ydl ksmehqï wkafõIKh Wfoid isÿ flfrk ksiaidrKhka " msßieliqï 
iy ffcjd i¾mKhk" ms<sn`o jevuq̀Mj ixúOdk lghq;= j,g tla jQy' 18 
fofkl=f.a iyNd.S;ajh fï i`oyd ,nd .ekqKs'  

 
- wdpd¾h" tï'ú;dkf.a cmdkfha lshqI úoHd,fha uydpd¾h fhdIshqls msfkda.sf.a 

iyfhda.h ,nd .ksñka 2013 uehs 5-10 fydxfldxys mj;ajk ,o >k wmøjH 
l<uKdlrKh mssss<sn`o cd;Hka;r iïuka;%Kfha Ôú w`.=re iy mdßißl 
;sridr Ndjh ms<sn`o jevuq̀Mfõ ixúOdk lghq;= j,g iyNd.S úh'  

 
- ikak ´md;" úYaj úoHd,j, fiajfha kshq;= ;dCIK ks,OdÍka i`oyd meje;a jQ 

;dCIKsl mqyqKq jevigykg tla úh'  
 

13'5 uQ,sl wOHhk wdh;k úoHd{hska úiska isÿ lrk ,o ixpdrhka  

wdpd¾h úÿrx. jhsiqkaor -  ridhk úoHd YslaId,h" ´la,kaâ úYaj úoHd,h" ´la,kaâ" 
kjiS,ka;h 

13'6 2013 jir ;=,§ ,enqKq m¾fhaIK m%;smdokhka  

uydpd¾h tï'ta'fla't,a' Èidkdhl iy wdpd¾h Ô'fla'wd¾' fiakdër cd;sl úoHd moku" Y%S 
,xldj  

ud;Dldj( zzcds /cdte iQ¾h fldaIhkays ld¾hCIu;djh by, kexúu i`oyd leäñhka 
i,a(hsâ w¾O ikakdhl ;=kS mg,ka j¾Ok l%shdj,sh m%Yia;SlrKhZ ^2012-2014& 

uydpd¾h iS'î' Èidkdhl iy uydpd¾h tï'ta'fla't,a' Èidkdhl  

- cd;sl m¾fhaIK iNdj" Y%S ,xldj  

ud;Dldj(  zzwe;eï nyq wjhúl mod¾:hkaf.a kefkda;ka;= wdldrhkays fN!;sl ridhksl 
.=Kdx.hka ms<sno wOHhkh" ixiaf,aIKh iy ksudkh' ^2011- ¡2014& 

wdpd¾h tï'ú;dkf.a  

mdßißl l<uKdlrKh i`oyd Ôj w`.=re ms<sno m¾fhaIKhka isÿ lsÍu i`oyd Y%S ,xldfõ 
;dCIK iy m¾fhaIK wud;HxYh yd bkaÈhdfõ úoHd yd ;dCIKh fomd¾;fïka;=j 
u`.ska wdOdr iemfhk bkaÿ Y%S ,xld oaúmd¾Yúl m¾fhaIK m%;smdokhla Èkd .ekSug 
iu;a úh'  
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wdpd¾h ã'tka' ud.k wdrÉÑ  

- cd;sl m¾fhaIK iNdj wxl - 11¡059 
cd;sl m%ldYk úYaf,aIKh Y%S ,xldfõ y`oqkdfkd.;a jl=.vq frda.hg n,md 
we;s úoHdudk fkdjk fya;= y`ÿkd .ekSu  

 wdpd¾h ta' chhisxy  
iyh wëCIl" Wiia wOHdmk wud;HxYh úiska msßkeuqKq re' 3"695"000 
m¾fhaIK m%;smdokhla ,nd .kakd ,§'  

 wdpd¾h tï'iS'tï' bland,a  

 cd;sl m¾fhaIK iNdj  
- frÈms,s l¾udka; Yd,d j,ska bj; ,o wm c,h ner f,day iy chsj¾. bj;a  

lsÍu i`oyd iajNdúl wêfYdaIlhka jeä ÈhqKq lsÍu Y%S ,xldfõ i¾fmkaàkays 
jefvk Ydlhkays  

- Ydl kduj,ska "nerf,day WmOdrKh iy ksiairK yelshdjka ^iyh wëCIKH& 
- uydpd¾h tka'tia' l=ud¾ iy uydpd¾h hQ't,a'î' chisxy  

cd;sl úoHd moku (RG /2012/BS /06) 

Y%S ,xldfõ T!Iëh iy we,Sf,dm;sl Ydlhka yd ine`È wka;( YdlSh CIø 
Ôùkaf.a ,nd.; yels ffcj l%shdldÍ wKql ixfhda.h'  
re' 1"148"200'00 
uydpd¾h hQ't,a' chisxy iy uydpd¾h tka'tia' l=ud¾ cd;sl m¾fhaIK iNdj 
(RG/2012/AG/10) 
Y%S ,xldfõ ckm%sh m,;=re úfYaIhka ys ridhk yd ffcj l%shdldÍ;ajhka 
lDIsl¾u yd fi!LH lafIa;%hka i`oyd Ndú;h'  
re' 1"870'964 
 

 uydpd¾h hQ't,a'î chisxy iy uydpd¾h tka'tia' l=ud¾ cd;sl m¾fhaIK iNdj 
^wxl 12-032& 

 Y%S ,xldfõ f;dard.;a m<;=re úfYaI lsysmhla iy ta wd Y%s; È,Srhkaf.ka ,nd.; 
yels ffcj l%shdldÍ ixfhda.hka" lDIsl¾u " T!IO yd lD;Hd;aul wdydr 
ksIamdok lafIa;%hka i`oyd Ndú;h  
re' 5"425000 

 uydpd¾h tka'tia' l=ud¾ ^iyh wëCIl& uydpd¾h ù' f;jkdiï ^m%Odk wëCIl& 
uydpd¾h îf;jkdiï ^m%Odk wëCIK & uydpd¾h î'tï'wd¾' nKavdr ^m%Odk 
wëCIl& 

 cd;sl m¾fhaIK iNdj m%;smdok 11-112 
 nyq,j Ndú;hg .efkk whq¾fõo ksIamdokhla jk ;%m,dNs nyq m%;sfrdaë ñksia 

jHdêcklhkag tfrys m%;snlaàßhd l%shdldÍ;ajhka  
 ksudkh lsrSu  

re' 4"818"430$40 
uydpd¾h hQ't,a'ì' chisxy ^iyh wëCIl& 
wdpd¾h l=uqÿ fmf¾rd ^m%Odk wëCIl& 
cd;sl úoHd moku ^RS/2012/BS/01& 
Y%S ,xldfõ T!IO me,Eáj,ska ,nd.; yels Èhjeähdj m%;sfrdaë kl ixfhda.hka 
y`ÿkd .ekSu iy fjkalr .ekSu'  
re' 1"306"000 
wdpd¾h tka'ã' iqNisxy  
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cd;sl úoHd moku m%;smdok wxl RG/2012/NRB/03 re' 2"060"063 cmdkfha 
úlsrKYS,S úoHd ms<sn`o cd;sl wdh;kh úiska f¾fvdka ñkqï .; flfrk jev 
igyka i`oyd fojeks j;djg;a ksIal%shd f¾fvka wkdjrl lÜg,hla ,ndfok ,§'  

 ´iafÜ%,shdfõ cd;Hka;r mrudKql n,Yla;s wêldßh úiska mqyqKq jevigyka yd .Dyia: 
f¾fTdka ñkqï .; lsÍu i`oyd wkdjrl 50 la ,ndfok ,§'  

14 - uQ,sl wOHdmk wdh;k idudðlhkaf.a m¾fhaIK m%ldYkhka 2013 

1. Akilavasan, J.;  Wijeratne, K.;  Moutinho, H.;  Al-Jassim, M.;   Alamoud, A.R.M.;   Rajapakse R.M.G.;  

Bandara, J.  Hydrothermally synthesized titania nanotubes as a promising electron transport medium 

in dye sensitized solar cells exhibiting a record efficiency of 7.6% for 1-D based devices. J. Mater. 

Chem. A, 2013, 1, 5377-5385. 

 

2. Akilavasan, J.; Wijeratne K.,; Gannoruwa, A.;  Alamoud, A.R.M.;  Bandara, J. Significance of TiCl4 

post-treatment on the performance of hydrothermally synthesized Titania Nanotubes Based Dye 

Sensitized Solar Cells, Applied Nanoscience, 2013.  

 

3. Arof, A.K.; Aziz, M.F.; Noor, M.M.; Careem, M.A.; Bandara, L.R.A.K.;  Thotawatthage, C.A.;  

Rupasinghe, W.N.S.; Dissanayake, M.A.K.L. Efficiency enhancement by mixed cation effect in dye-

sensitized solar cells with a PVdF based gel polymer electrolyte. International Journal of Hydrogen 

Energy, 2014, 39, 2929-2935. 

 

4. Bandara, T.M.W.J.; Jayasundara, W.J.M.J.S.R.; Dissanayake, M.A.K.L.; Furlani, M; .Albinsson, I; 
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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 iyh mÍCIKh uydpd¾hjreka 
  

uydpd¾h Ô'fla'wd¾' fiakdër  
 
ndysr fcHIaG úoHd{hsk 
  

wdpd¾h ví'mS'fÊ' vhsgia  
ndysr m¾fhaIK wdpd¾h jreka  
fÊ' moauisß  

 
m¾fhaIK iyldr jreka - I fYaKsh 
 
  wpd¾h iS'whs' laf,ahka   tï'ms' uokdhl 
  fÊ' w;s,jika    ví'ví'tï'ta'î' ueoj;a; 
  tï'tï' ,shkf.a            is'ta' f;dgj;a;f.a      
  ta' uxðjka     tia'tia' iyañka 
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m¾fhaIK iyldr jreka -II fYaKsh 
 
tÉ'tï'tia'fla'tï' nKavdr   tia'tï'mS'wd¾' l=udr;s,l 
mS'fla'ã' p;=rx.    fla'tï'tia'ä'ì' l=,;=x. 
B'tï'o' is,ajd     tia'tia' udhdlvqj 
ta'ð'ä'ä'o is,ajd    à'î' ksu,aisß 
B'tï'tÉ'Ô'tia' talkdhl   fla'Ô'B' moau;s,l 
tÉ'tï'mS'tia' fyar;a    ´'tia' fmfrrd 
mS'tÉ'tï'whs'ã'fla' fyr;a   tï'î'hq' fmf¾rd 
tÉ'tï't,a'whs' fyar;a   ví'tka'tia' rEmisxy 
tia't,a' chr;ak    wd¾'à'tka' rdcmlaI 
whs'mS't,a' chr;ak    wd¾'mS'tia'fla' rdcmlaI 
tÉ'ta'ms'ms'î' ch;s,l   hQ'ð'tia't,a' rKisxy 
whs'tia' lreKdjxY    mS'tï'tÉ' ioud,s 
tï' l;s%.duka;ka    tia'tï'tï'mS'fla' fiafkaúr;ak 
iS't,a' flfy,amkak,    tka'î' iQßhwdrÉsÑ 
à'mS' ls¾;sr;ak    ví'ta' ä'ä'jdiuqKS 
fÊ'tï'fla'ví' l=udß    ã'fla' ùrfialr 
tia'tia'wd¾'tï'ã'tÉ'wd¾' úfÊfia 
ví'tï'fla'à' úfÊr;ak 
ã'tï' úfÊiqkaor  
tia'tÉ'ã'ms' úfÊ;=x.  
 
;dCIKsl ld¾hh uKav,h  
 
fcHIaG ;dCIKsl ks,OdÍka  
tï'tka'ì' l=,x;=.  
ví'tï'wd¾'î'ùrfldaka  
 
fcHIaG udKav,sl ;dCIK ks<OdÍka  
 
´'w¨;amgne`È  
tka'Ô' w;=fldar,  
tÉ'tï'ta'î' fyar;a  
ví'chfialr nKavd  
ã'tia' chùr  
whs' ;=ïmE,  
wd¾'fla'iS lreKdr;ak  
tia'´md;  
ta'fla' m;srK  
wd¾'tia'tï' fmf¾rd 
tia'tia'fla' il,iQßh  
 
wOHhlaI ;=udf.a ld¾hd,h  
 
tï'ä'Ôjd lia;=ß-   wOHhlaIlf.a mqoa.,sl f,alï 
´ ví'fla' fifkaúr;ak ,iq f,aLk II fYaKsh 
wd¾'tï'mS' idrx.sld-  wNHka;r ú.Kl 
iS'´'.=Kfiak   l<uKdldr iyldr II fYaKsh 
 
fld<U ld¾hd,h    
 
tï'iS' rdcmlaI- úoHd;aul ks,Odß$iïnkaëlrK 
ta'ã' .=Kj¾Ok-   ld¾hd, ld¾h iyhl 
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mqia;ld,h 
 
á'is'ms'fla' ;s,lr;ak-  iyldr mqia;ldëm;sks' 
 
.sKqï wxYh 
 
ms'tia'tia' iurlafldä-  ksfhdacH .Kldêldß 
tï'mS' ú;dkf.a-   .sKqï ks<Odß 
tï'fla' ksiaixl  fÊHIG uKav,sl iyldr- fmd;a ;eîu 
tï'mS'm,a,sh.=ref.a-  fÊHIG uKav,sl iyldr -̂,smslre& 
à'mS'.ï,;a -   l<uKdldr iyldr III fYaKsh 
wd¾'tï'ù'mS' r;akdhl-  fÊHIG uKav,sl iyldr -^,smslre& 
tï'fla'ã flaYdka-   l<uKdldr iyldr III fY%aKsh 
Ô' wdßhr;ak-    uKav,sl iyldr- .nvd md,l 
tï'ta'mS' fmafrrd-   ld¾hd, hka;% ls%hdlre 
 
 
 
 
 
 
.nvd wxYh 
 
ví'ã'tia'mS' fmaf¾rd-  ridhkd.dr l<uKdldr 
ã'tï'fla',laPñ l=udß fÊHIG uKav,sl ;dlaIKsl ks<Odß 
ð'ví'wd¾'mS pkaøldka;s- fÊHIG uKav,sl iyldr 
 
mßmd,k wxYh 
 
wd¾'ä'ví'iS'rdcmlaI-  mßmd,k ks<Odß 
à'mS'fyÜáwdrÉÑ-  fÊHIG uKav,sl ^iyldr- ,iq f,aLk& 
wd¾'mS'tï'ùriQßh-  fÊHIG uKav,sl ^iyldr- ,smslre& 
iS'b,x.fldka-   uKav,sl iyldr -^,iq f,aLk& 
iS'rKisxy-   uKav,sl iyldr-ms,s.eksfï ks,Odßks 
ã'ð'.=K;s,l-   fmd;a ;nkakd -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 
ã'Ô'fla' fodrl=Uqr  fïika II fYa%Ksh 

tï'tï'tï' fyar;a  mska;dre II fYa%Ksh 

 

úoHd úHdma;s tallh 

wdpd¾H iS'à'fla' ;s,lr;ak iïnkaoSldrl 

fla'whs'fla' iurfldaka -,iq f,aLl II fY%aKsh 
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uQ,sl wOHhk wdh;kh › ,xldj 

j¾I 2013 foieïn¾ 31 †fkka wjika j¾Ih ioyd jeo.;a .sKQïlrK m%;sm;a;s 

^1& fmd≥ . sKQïlrK m%;sm;a;s' 

1'1 ft;sydisl msßjeh mokï fldg .;a ms<s.;a .sKqïlrK uQ,H m%;sm;a;Skag wkqj 
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  .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 ksl=;a lsÍfï ^FIFO& moku hgf;a isÿ lr we;' 

2'2 ia:djr j;alï' 

ia:djr j;alïj, msßjeh jkafka ñ,§ .ekSï" fyda bÈlsÍï lghq;= iuÕ isÿ jk 
wkshï úhoï j, tl;=jhs' 2'2'2 ys i|yka jk msßjeh iy iuqÉÑ; laIh  f,i 
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  mokï u;h ia:djr j;alï msßjehg jd¾;d lr we;'  
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2'2'2 ia:djr j;alï j, laIhùu 

 laIh fjkalsÍï .Kkh lr we;af;a" ia:djr j;alïj, msßjeh u; M,odhS Ôú; 
ld,h mqrd 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 l%uh 2012 j¾Ifha § fjkiaa lr we;s w;r Bg l,ska j¾Ifhau ioyd jq 
Ëh ùï wmyrKh j¾Ifha whs;u ^øjH& j,g m%;smdokh lr we;' t;l=ÿ jqj;a 
kj l%uhg wkqj øjHh ñ, § .;a Èkfha isg tajd wmyrKh lrk Èkh olajd n, 
meje;afõ'  

Ëhùfï l%uh fjkia lsÍu wkqj re(1"577"004'39 l uqo, 2012 j¾Ifha uq¿ ys.hg   
we;=,;a lr we;s w;r th l,ska j¾Ifha .e,mSï hgf;a olajd we;'  

2'2'3 2012 foieïn¾ 31 jk Èkg wdh;kfha ia:djr j;alïj, iuqÉÑ; fjkalsÍï tÈkg 
;sìh hq;= whqßka ksjerÈ lr we;' 
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2'3 wdfhdack 

 fiajdfhdaclhd yd fiajlhd odhljk uQ,sl wOHhk wdh;kfha w¾:idOl wruqo, 
cd;sl b;sßlsÍfï nexl=fõ ia:djr .sKqul wdfhdackh lr we;' 

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 fYaIm;% 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,' 

 2012 foieïn¾ 31 Èk jk úg idudðl wruqo, fYaI m;%fha 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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uQ,sl wOHhk wdh;kh
2013-12¡31 Èfkka wjika j¾Ifha ioyd jq uQ,H ls%hdldß;aj m%ldYkh

› ,xld re( › ,xld re(

igyk 2012 2011

fufyhqï wdodhï

mqkrdj¾:k wdOdr 117,068,000.00    104,000,000        

wfkl=;a wdodhï 13 10,821,016.46      17,987,090          

127,889,016.46    121,987,090        

úhoï

mqoa., fõ;k 14 79,703,841.32      70,193,328          

.ukd.uk 15 777,472.40           514,430               

iemhqï yd mßfNdaack ÞjH 16 9,792,683.62        9,206,321            

kv;a;= 17 2,927,575.19        3,328,066            

.súiqï.; fiajd 18 14,366,457.87      13,572,683          

laIhùï 27,759,753.84      26,784,232          

fjk;a úhoï 19 16,758,979.03      22,234,468          

uqqq¿ fufyhqï úhoï 152,086,763.27    145,833,528        

fufyhqï ls%hdldrlï j,skaa ,;a W!K;djh (24,197,746.81)     (23,846,438)         

uQ,H m sssßjeh

bj;a l< ia:djr j;alï j,ska ,;a W!K;djh (1,570,623.42)       (147,086)              

miq.sh jif¾ .e,mSï 20 (2,396,227.21)       (56,517)                

j¾Ifha Y=o aO W!K;djh (28,164,597.44)     (24,050,041)         

 

 

 

 

 

 

 

 

 



180 
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uQ,H l s%hdldrlï j,g wk qj uqo, a m %jdyh

rdcH m %d. aOk uqo, a ,eîï 56,605,555     54,518,000          

ùfYaIs; wruqo, a yd m %odk 12,265,084     225,182               

m %odkhk af.k a jq wê úhoï wdmi q whlr .ek Sï -                 -                      

ia:djr j; alï úlsk Sfuk a ,o uqo, 138,416          69,009,055       5,100                   

Y=o aO jeäùu$wvqùu uqo, a yd uqo, a j,g iudk oE

16,597,789       (244,451)             

ld, mßÉfþoh wdrïNfh a uqo, a yd uqo, a j,g iudk oE 31,906,821       32,151,271          

ld, mßÉfþoh wjidkfh a uqo, a yd uqo, a j,g iudk oE 48,504,610       31,906,821          
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï ms<sno igyka
igyk 01

uqo, a yd nexl= fYaIh › ,xld re( › ,xld re(
2012 2011

cd;sl b;sß lsÍfï nexl=j" uykqjr ¡ w¾:idOl wruqo,a .sKqu

.ssKqqï wxl ¡1¡0015¡01¡02989 9,416,248.22     3,067,994   

cd;sl b;sß lsÍfï nexl=j" uykqjr ¡ m¾fhaIK wruqo,

.sKqqïwxl ¡ 1¡0015¡01¡03152 60,724.39          57,770        

cd;sl b;sßlsÍfï nexl=j" uykqjr ¡ wdmod Kh wruqo,

.sKqïwxl ¡ 1¡0015¡109¡1808 192,962.16        151,775      

,xld nexl=j uykqjr ¡ .sKqï wxl tka wd¾ t*a iS$162747 5,773,438.50     5,387,729   

,xld nexl=j uykqjr .sKqï wxl 32794 2,414,937.85     2,174,130   

,xld nexl=j uykqjr ¡ .sKqï wxl 32795 16,627,197.39   14,106,685 

,xld nexl=j uykqjr¡ .sKqï wxl 32779 14,019,101.96   6,960,738   

48,504,610.47   31,906,821 

igyk 02

;ekam;= l,ska l< f.ùï iy w;a;sldrï

wdmiq mshjd .; yels ;ekam;= ^igyk 02 ta& 417,100.00        414,100      

l,ska  f.ùï foaYSh ^igyk î& 959,912.72        856,420      

l,ska  f.ùï iy úfoaY w;a;sldrï ^igyk 02 iS& 2,948,841.49     447,734      

l,ska f.ùï iy Khjr ,sms w;a;sldrï ^igyk 02 ã& 1,998,158.00     -              

iajdNdúl úÞHd wOHhk wxYfha fmd;a rdlalh i|yd w;a;sldrï -                     5,490          

N=.¾N wxYfha rduqj i|yd w;a;sldrï 4,960.00            4,960          

wOHË f.dvke.ss,s fomd¾;fïka;=j w;a;sldrï 1,782,831.13     1,782,831   

wOHË f.dvke.ss,s fomd¾;fïka;=j w;a;sldrï -                     32,920,000 

yhsfv%d,sslaa cela i|yd w;a;sldrï 4,000.00            4,000          

ie,iqï we§u i|yd w;a;ssldrï -                     1,097,478   

iqN idOl wruqo,a 129,668.89        -              

8,245,472.23     37,533,013 
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2013'12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 2 ta

wdmiqqq whlr .; yels ;ekam;=

2013 2012

,xld úÿ,sn, uKav,h 275,000.00  275,000           

› ,xld fg,sfldï 5,000.00      5,000               

uykqqjr uy k.r iNdj 20,000.00    20,000             

iS$i ,xld Tlaisscka iud.u 32,100.00    32,100             

fld<U .Eia iud.u 2,000.00      2,000               

,xld wka;¾cd, fiajh 1,000.00      1,000               

lekaä gh¾ Íì,aäka iud.u 50,000.00    50,000             

ã'ta' wEmd iy mq;%fhda 3,750.00      3,750               

iS whss tia whs t,a 15,000.00    15,000             

fI,a .Eia idud.u 3,750.00      3,750               

iS$i tï á tka fkÜj¾la iud.u 2,500.00      2,500               

vhf,.a fg,sfldï meflacha 4,000.00      4,000               

weußld m%%hsï fjdag¾ isiagï 3,000.00      -

417,100.00  414,100           

igyk 02 ì

bÈßhg l< f.ùï$fo aYSh

weußldkq ridhk ix.uh 97,276.67    141,893           

weußldkq fN!;sl úoHd ix.uh 25,406.67    23,867             

laIqøÂj úoHd ms<sn| weußldkq ix.uh -              50,485             

weußldkq ix.uh 15,071.62    21,123             

weußldkq mqrd úoHd ix.uh -              12,532             

i;aj p¾hdj ms<sn|(behaviour)  ix.uh -              7,125               

ì%%;dkH mdxY= úoHd{hskaf.a ix.uh -              10,886             

m%Odk ;em,a ia:dkdêm;s uykqjr 2,500.00      2,500               

f¾.= wOËl fckrd,a ¡ wdrlaIl noao 250,182.46  -                  

bxÈhdKq úoHd úoaj;a m¾Ioh -              17,000             

› ,xld bkaIqjrkaia ^fiajl uKav,fha rlaIK wdjrK& 427,108.88  400,000           

fïÜfg%da fmda,sg%ka Tmsia mqoa.,sl iud.u -              12,880             

uelañ,ka iíials%maIkaia iud.u 9,255.14      29,721             

cd;sl N= úoHd ix.uh 7,881.50      7,796               

ksõ ihkaáiaÜ 20,190.67    14,471             

fmda¾Ü,kaâ liagu¾ i¾úia -              6,732               

tia î *af¾gia 47,679.79    3,190               

ihkaá*sla weußld -              6,341               

fcdakalS,aia T*sia TfgdafuIka ^mqoa.,sl& iud.u 43,958.32    22,333             

Tlaia*â m%ldYk -              9,224               

mdxY= úoHd ms<n| weußldKq ix.uh -              29,244             

rcfha m%ldYk ms<sn| wêldß -              13,500             

› ,xld bkaIqjrkaia -              10,517             

Ôj úøHd ixrlaIK ix.uh -              3,060               

rdcH f;dr;=re wOHË ckrd,a 448.00         -                  

uyck nexl=fõ wd¾Ól jd¾;dj 135.00         -                  

ksoyiaa bkaÿ › ,xld jd¾:dj 12,593.00    -                  

úch mqj;am;a 225.00         -                  

959,912.72  856,420           
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï ms<sno igyka

igyk 02 iS

w;a;sldrï ^úfo aY ñ,§.ekSï& › ,xld re( › ,xld re(

2013 2012

iS$i ta fÊ fldama wekaâ ikaia 590,603.36        -                   

weu¾Ika ,hs*a ihkaia iud.u 1,546.27            1,546                

fnlaudka le,sf*dakShd 11,873.65          11,874              

nfhdaueg¾ iud.u 28,868.75          -                   

ld¾fvdaa,sÜ iud.u 569,541.30        -                   

fld,amdud¾ bkag¾keIk,a mqoa.,sl iud.u 73,447.88          -                   

t,aiafjh¾ ihkaia 61,008.50          61,008              

*sI¾ ihkaá*sla ¡ tlai;a rdcOdkssh 425,015.28        -                   

f*driaá ihkaás*la ¡ tlai;a rdcOdksh 104,034.36        -                   

*aÆld flñl,a 34,771.47          34,771              

Ge fy,a;a flhd¾ nfhdaa ihkaia -                     138,872            

fcdaka ueá flñl,aia bkaÈhd iud.u 157,150.24        -                   

laÆj¾ welvñla 47,733.25          47,733              

fuuÜ welvñla 198,154.41        -                   

tï fÊ meg¾ika ^ihkaá*sla& iud.u 20,447.53          20,448              

is.aud we,aâÍÉ 32,616.72          32,617              

iSud¾âIq ^ihkaá*sla& iud.u -                     86,838              

hqtia' imSl¾ 13,159.78          -                   

fjka bkÈhd bïfmda¾Ü wekâ tlaiafmda¾Ü 1,167.50            1,167                

ùví,sõwd¾ bkag¾keIk,a 567,974.04        1,133                

j. ks.ka lDIsl¾u úYaj úÞHd,h fko¾,ka;h 9,727.20            9,727                

2,948,841.49     447,734                 
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï ms<sno igyka

sthn 2 ã

l,ska l< f.ùï iy w;a;sldrï ^Khjr ,ssm sss&

› ,xld re( › ,xld re(

2013 201

Khjr ,ssm wxl fla tka$tia whs t,a$011$384 1,998,158          -                 

1,998,158          -                 

igyk 03

fiajl wdmod Kh

› ,xld re( › ,xld re(

2012 2011

fiajl wdmod Kh

3,948,038.00     3,817,263      

3,948,038.00     3,817,263       
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï ms<sno igyka

igyk 04 

Kh.e;shka yd fjk;a ,eìh hq;= oE › ,xld re( › ,xld re(

2013 2012

ld¾huKav, Kh.e;shka W;aij w;a;sldrï ^igyk 04ta& 45,000.00     51,500          

w;a;sldrï iy fjk;a ,eìh hq;= oE ^igyk 04î& 141,926        186,171        

186,926.39   237,671        

^igyk 04 ta&

ld¾hd, Sh Kh.e;shkA ¡ W;Aij w;aa;sldrï

› ,xld re( › ,xld re(

2013 2012

fiajlhska ,nd.;a W;aij w;a;sldrï 45,000.00     51,500          

45,000.00     51,500          
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2013¡12¡31 Èfkka wjikajjq j¾Ih i|yd .sKqï ms<sno igyka
^igyk 04 ì&

w;a;sldrï iy fjk;a ,eìh hq;= oE › ,xld re( › ,xld re(

2013 2012

ù'fla'ã' p;=rx. 18,000.00        2,000             

fla'whs'fla'iurfldaka - 20,000           

is,aj¾iafgdaka mqoa.,sl iud.u 47,500             -

uqoaor w.%ssu 6,500.00          6,500             

á'tÉ'tka'Ô' wurùr - 1,105             

uQ,sl wOhHk wdh;kh w¾:idOl wruqo, 1] 55,398.43        27,157           

whs' ;=ïmE, - 14,979           

B'ã'ohdr;aak - 4,590             

fkajdissl myiqlï iemhsfuka  ,o wdodhï 7,500.00          -

cd;sl úÞHdmoku - 25837

;dlaaIK yd m¾fhaIK wud;HxYh 7027.96 84003

141,926.39      186,171         

igyk 05

f;d.h

ridhkd.dr øjH" ùÿre NdKav iy úoHd.dr NdKav 1,373,078.08   1,629,040      

,sms ÞjH iy úúO .nvd NdKav 263,561.45      310,147         

m%ldYk 154,117.20      262,807         

ksfhdacs; m%ldYk f;d. 17,405.84        17,406           

f.dvke.s,s kv;a;= 234,090.29      271,785         

2,042,252.86   2,491,185       
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï ms<sno igyka

igyk ¡ 06

w¾:idOl wruqo, a wdfhdackh

› ,xld re( › ,xld re(

iy;sl m;a wxl 2013 2012

1           200-15-030479-4 3,911,242.60     3,603,172       

2           200-15-030478-6 3,911,242.60     3,603,172       

3           200-1503-0477-8 3,911,242.60     3,603,172       

4           200-15-03-0480-8 3,911,242.60     3,603,171       

5           200-15-03-13793 2,385,524.00     2,153,000       

6           200-15-03-0494-8 3,813,457.52     3,527,712       

7           200-15-02-9758-5 2,487,462.66     2,291,536       

8           2-0015-14-14561 1,870,987.45     1,723,618       

9           2-0015-14-16545 1,870,987.45     1,723,618       

10         2-0015-14-16570 1,870,987.45     1,723,618       

11         2-0015-03-13718 3,564,225.00     3,255,000       

12         2-0015-03-17179 3,386,400.00     3,000,000       

13 2-0015-03-14510 3,255,000.00     3,000,000       

40,150,001.93   36,810,789      
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2013¡12¡31 Èfkka wjika jq j¾Ih i|yd .sKqqï ms,sno igyka
igyk wxl ¡ 07

ia:djr j;alï

msßjeh › re'Y

01.01.2013 tl;= lsÍï g#lp Wm Q/ivwln 2013' 12'31 Èkg

msßjeh Èkg uq̈  tl;=j uq̈  tl;=j

bvï 28,622,151.00        -                        -                        28,622,151.00           

f.dvke. s, s 29,728,586.91        -                        -                        29,728,586.91           

úÞHd.drWmlrK 159,862,672.57      59,164,532.06      -                        219,027,204.63         

hka; % fuj,ï yd WmlrK 754,039.28             10,955.00             -                        764,994.28                

fud ag¾ r: 20,268,108.55        306,155.00           -                        20,574,263.55           

m qi a;ld, fmd; a 12,177,572.15        545,055.86           -                        12,722,628.01           

YS;lrK 1,145,555.38          536,925.00           -                        1,682,480.38             

jdh q iólrK 4,569,716.61          226,891.19           -                        4,796,607.80             

ikak sfõok WmlrK 843,995.42             27,190.00             -                        871,185.42                

mß.Kl yd uqøK hk a; % 16,205,410.47        1,559,295.00        -                        17,764,705.47           

, S nv q iy Wmdx. 3,132,442.24          176,044.50           -                        3,308,486.74             

lS%vd NdKav 13,480.00               -                        -                        13,480.00                  

ld¾hd, yd úúO WmlrK 10,307,951.90        8,635,917.16        -                        18,943,869.06           

287,631,682.48  71,188,960.77   -                        358,820,643.25     

laIh ùï 2011' 12'31               whlsÍï 2011' 12'31Èkg

Èkg uq̈  tl;=j jir .e,m Sï$bj;,k uq̈  tl;=j

f.dvke. s, s 18,805,435.82        1,206,235.23        -                        20,011,671.05           

úÞHd.dr WmlrK 28,849,396.31        17,205,150.90      907,548.80            46,962,096.01           

hka; % fuj,ï yd WmlrK 185,683.93             77,153.07             307.44                   263,144.44                

fud ag¾ r: 523,875.75             1,289,952.94        17,857.36              6,546,565.05             

m qi a;ld, fmd; a 10,622,574.62        934,633.70           175,182.03            11,732,390.35           

Ys;lrK 71,414.80               151,185.92           8,166.98                331,174.94                

jdh q iólrK 905,161.36             475,382.71           7,622.94                1,388,167.01             

ikak sfõok WmlrK 49,920.46               92,788.89             41,104.42              183,813.77                

mß.Kl yd uqøK hk a; % 6,121,091.35          3,929,393.49        372,852.78            10,423,337.62           

, S nv q iy Wmdx. 366,967.74             324,440.39           2,633.18                694,041.31                

ls%vd NdKav 12,260.00               610.00                  -                        12,870.00                  

ld¾hd, yd úúO WmlrK 2,616,941.90          2,072,826.60        41,691.76              4,731,460.26             

69,130,724.04    27,759,753.84   1,574,967.69      103,280,731.81     

, sshd y, w.h 213,685,672.20  255,539,911.44      
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï ms<sno igyka

sthn 08

f.úh hq;= .sKqï › ,xld re( › ,xld re(

2013 2012

Kh ysssñfhda ¡ iemhqï yd fiajdjka ^igyk 8ta& 275,975.75     275,976           

fjk;a Kh ysñfhda iy f.úh hq;= oE ^igyk 8ì& 197,729.65     197,730           

473,705.40     473,705           

igyk 8 ta

Kh ysñfhda ¡ iemhqï yd fiajdjka 

wdpd¾Hh wd¾'r;akdhl 11,519            -                  

is$i lekaä gh¾ Í ì,aäka lïmeKss 75,552.40       81,517             

foaYSh wdodhï fomd¾;=fïka;=j uqoaaor -                  10,070             

foaYSh wdodhï fomd¾;=fïka;=j wodhï nÿ -                  15,025             

á .dñŒ is,ajd 58,500.00       36,100             

kq.,shoao -                  49,900             

à'î' ksu,isß -                  1,000               

yÊð tï fla tï yika iy iyfydaorfhda 4,930.00         -                  

fyïikaia bkag¾keIk,a m%hsfjÜ ,sñgâ 95,738            -                  

›,xld kefkd ;dlaIK wdh;k -                  24,000             

T¾.ksla fÜ%äka m%hsfjÜ ,sñgâ 42,884.80       -                  

tlafidafâia ,eífgla m%hsfjÜ ,sñgâ -                  3,920               

fiakg%,a tafÊkaiSia mqoa.,sl iud.u -                  9,856               

ví'ð' chfiaalr 3,491.30         -                  

wd¾'vísõ'iSS' rdcmË 230.00            -                  

wd¾'Ô'fla' l=udr 5,000.00         -                  

wdpd¾h tï' ú;dkf.a 3,735.00         -                  

wdpd¾h fnkacñka 800.00            -                  

fla'whs'flaa' iurfldka 920.00            -                  

kdu,aa w;=fldrd, 2,340.00         -                  

ã'Ô'.=K;s,l 545.00            -                  

tia î *af¾Ü 40,582.00       -                  

wd¾'fla'iS' lreKdr;ak 1,582.25         -                  

iS'ta' f;dgj;a; 26,982.90       -                  

uydpd¾Hh t,a Èidkdhl 19,347.00       -                  

tiaa't,a' chr;ak 19,347.00       -                  

T'tia' fmf¾rd 38,827.48       -                  

wdpd¾h' wd¾' ,shkf.a 41,172.52       -                  

l=Kavid, Tfgda i¾úia 19,838.00       -                  

taiS'B' bkag¾keIk,a flhd¾ 23,096.58       -                  

wdpd¾h tï'iS'tï' bland,a 56,153.60       -                  

uydpd¾Hh hQ't,a'î' chisxy 24,338.20       -                  

wdpd¾h w;=, ta chisxy 4,547.12         -                  

Ôjd lia;=ß 3,500.00         -                  

tï'ta'Ô'fidaudkkao 400.00            -                  

t,a' fjkalvidñ 2,487.00         -                  

iuka ms%hfoaj 1,600.00         -                  

Èkmd, mqoa.,sl iud.u 36,250.00       -                  

wd¾'tia'fla' .=Kj¾Ok 400.00            -                  

.S%ka md¾la fyda,aãka.aia 22,700.00       -                  

frdaah,a .dâka fydfg,a 86,285.00       -                  

› ruHd fydfg,a iy fíl¾ia 30,000.00       -                  

fid,ajï fg%äka lïmks 5,100.00         -                  

wïmsáh Tfgda flhd¾ 16,860.00       -                  

bkaød fudag¾ iafmahd mdÜia mqoa.,sl iud.u -                  4,995               

uQq,sl wOHhk wdh;kfha iqN idOl ix.uh 129,668.89     -                  

wek,ssál,aa bkaiqhsukaia mqoa.,sl iud.u 296,725.00     28,777             

o bkag¾keI,a ydâfjhd¾ iaafgdaia -                  7,895               

weÜ,ia bf,laá%l,aia -                  2,920               

1,253,975.74  275,975            
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2013¡12¡31 Èkg wjikajk j¾Ih i|yd .sKqï ms<sno igyka

igyk 8ì

fjk;a Kh ysñfhda iy f.úh oE

› ,xld re( › ,xld re(

2013 2012

f.úh hqq;= w¾:idOl wruqo,a - 540                

f.úh hq;= fiajl Ndrldr wruqo,a - 74                  

f.úh hq;= r|jd .;a uqo,a - 61,546           

kej; f.úh yels NRC ;ekam;= 90,000.00       90,000           

wn,s øjH i|yd kej; f.úh hq;= ;ekam;= 900.00            3,470             

u,aj;aa; lkag%laIka 27,000.00       27,000           

iqk¾ ihkaámsla 14,968.82       14,969           

foaYSh wdodhï fomd¾;=fïka;=j uqoaor nÿ -                  25                  

foaYSh wdodhï fomd¾;=fïka;=j wodhï nÿ 105.90            106                

132,974.72     197,730         

igyk 09

WmÑ; úhoï

.ukd.uk yd hemSï §ukd 5,400.00         800                

rcfha ú.Kk .dia;= 302,592.00     490,000         

wkshï fiajl jegqma 85,930.00       52,335           

wkshï fiajl jegqma 374,045.47     -                 

ikaksfõok 46,270.90       46,235           

w;sld, ^uQ'w'wd& 90,477.61       63,809           

w;sld, ^jHdmD;s mOdk& 11,311.82       -                 

wdrlaIl fiajd 163,585.97     163,545         

iqNidOk 93,934.00       78,899           

idudkH kv;a;= ¡ ikSmdrlaIl 59,963.75       54,320           

idudkH kv;a;= ¡ WÞHdk 39,292.25       31,125           

idudkH kv;a;= ¡ wdydrmdk iemhSu 25,000.00       25,000           

c, .dia;=j 141,684.52     42,455           

wka;¾cd, fiajd 101,271.97     110,189         

tÉ chfialr ¡ jegqma -                  2,457             

jegqma ¡ ndysr úoHd{ ^uydpd¾h tia'ta'l=,iqßh& 36,444.55       44,199           

úÿ,sh 276,060.88     244,629         

m;a;r ì,a -                  1,520             

m%jdyk 42,000.00       -                 

uqoaor .dia;= 12,180            -                 

úúO úhoï -                  8,240             

ndysr úÞHd{ jegqma ¡ fÊ'mS'mouisß -                  8,853             

mqia;ld, fmd;a -                  3,240             

m%ldYk yd odhl uqo,a -                  15,660           

-                 

1,907,445.69  1,487,510       
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 10

úfYaIs; wruqo, a iy m%odk › ,xld re( › ,xld re(

2013 2012

uq,sl wOHhk wdh;kfha w¾:idOl wruqo, 54,289,790.55   42,920,909        

úY%dñl idudðl wruqo, 2,153,269.66     1,908,712          

W;aaij w;a;sldrï wruqo,a 255,000.00        250,000             

wdmod Kh wruqo, 192,962.16        151,775             

úfYaIs; wruqo,a ^igyk10ta& 10,706,795.44   10,539,801        

m¾fhaIK wruqo, 1,663,184.39     1,224,721          

69,261,002.20   56,995,918        

igyk 10 ta

úfYaIs; m %odk fYaIhka

mdie,a úÞHd jev igyk 12,257.04          80,824               

î'B'tia'à wdOdr 62,412.22          62,412               

wd¾ ð$2006$tat tia wd¾$04 ¡ wdpd¾h ð fifkúr;ak 54,505.83          54,506               

wd¾ ð$2006$B î$08 35,522.39          35,522               

ksheÈ úYaf,aIKh 59,117.00          -

ihkaáhd ^úÞHd& i.rdj 174,705.75        230,006             

iS'iS'ã' uqrex.d - 12,634               

ihssÜud hqksj¾isá - 357,829             

fld¾mkafy.ka úYaúÞHd,h - 1,082                 

oehg lsre, 13,825.28          -

nfhdaweihd 49,442.83          49,443               

úÿ lsrK 144,992.15        335,185             

jd¾Isl iudf,dapkh 100,000.00        -

újD; úYaj úÞHd,h kdjq, wdpd¾h bland,a - 31,778               

újD; úYaj úÞHd,h kdjq, wdpd¾h .dñKS - 61,020               

le<‚h úYaj úÞd,h - 45,000               

fida,d wdishd 310,912.75        310,913             

áhqí pk,a 300,000.00        -

iïuka;%K 306,195.07        596,280             

isâkS úYaj úÞHd,h 475,742.20        1,233,183          

mqyqK jev igyka 19,858.50          -

is'fla'ã' úhnd - 146,159             

wd¾'Ô/2011/î'tia/01 116,117.98        118,333             

tÉ'B'à'iS'jHdmD;sh 126,689.79        239,782             

wkqrdOmqr c,gexlsh 2,400,000.00     2,400,000          

c, úYaf,aIKh wdpd¾h fíkacóka - 5,995                 

wd¾'Ô/2011/taÔa/09 ¡ wdpd¾h wd¾',shkf.a 91,557.02          161,987             

IFS iaùvka wdOdr 391,436.05        426,437             

rhsfidaìhï wdOdr 1,721,986.32     277,746             

uyje,s c, iïmdokh uydpd¾h l=,iQßh - 83,022               

mSù jev uq̈ j uypd¾h t,a' Èidkdhl 40,031.78          42,432               

wd¾'Ô/2012/B'lshqqq$03 ¡ -t,a' Èidkdhl -                     576,224             

flá ld,Sk mdGud,d -                     -                    

wd¾mS$2012$îtia$06 ¡ NSF ¡ uydpd¾h l=,iQßh 364,482.57        280,463             

rhsfidaaìhï udiag¾la,dia ¡ uydpd¾h l=,iQßh -                     482,540             

tkaa tia t*a$tia iS tÉ$2012$02 ¡ m¾fhaIKmYapd;aWmdê 263,681.73        300,000             

wd¾Ô$2012$tka wd¾ î$03 ¡ wdpd¾h iqnisxy 24,996.96          316,438             

wd¾Ô$2012$î tia$04 uypd¾h t,a' Èidkkdhl 194,289.64        535,000             

c, idïm,a mßlaIdj ¡ moauisß uy;d 39,356.32          7,200                 

fgdaalsfhda isfuka;s ¡ wdpd¾ bland,a 520,245.00        11,979               

tkaa tia t*a wd¾ Ô$2012$ta Ô$01 ¡ wdpd¾h chisxy 323,848.81        630,447             

tka tia t*a$biata$01 977,439.67        -                    

iafmlagd bkav%iaàia 290,000.00        -                    

tï à wd¾ bkaÈhka wOdr 791,146.79        -                    

10,796,795.44   10,539,801         
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 11

ú,ïNs; j.lSï

 

úY%%dñl mdßf;daIsl i|yd fjka lsÍï 15,640,908.99   14,141,405      

15,640,908.99   14,141,405      

igyk 12

úhoï l< iy fkdl< m%d.aOk wruqo,

úhoï l< m%d.aOk wruqo, 217,491,299.43 162,820,057    

úhoï l< rcfhka ,o m%d.aOk m%odk 44,935,756.19   50,141,482      

262,427,055.62 212,961,539    

úhoï fkdl< m%d.aOk wruqo,

úhoï fkdl< m%d.aOk wruqo, 1,924,562.94     710,970           

úhoï fkdl< rcfhka ,o m%d.aOk m%odk 11,669,798.81   5,743,353        

13,594,361.75   6,454,323         
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2013¡12¡31 Èfkka wjikaj q j¾Ih i|yd .sKqï ms< sno igyka

igyk 13

wfkl=;a wdodhï › ,xld re( › ,xld re(

2013 2013

úfoaYSh yd foaYSh m%odk ^igyk 13ta& 9,271,537.82     16,550,542           

mß;Hd. - 268,488               

fmd;a úlsŒSï 103,870.64        13,172                 

úúO wdodhï 221,531.43        183,717               

,enq fmd<sS 308,680.24        177,350               

úfoaYSSh uqo,aa yqjudre m%;s,dN 184,186.82        121,290               

Y%jkd.drh l=,shg §fïka ,o wdodhï 50,000.00          20,000                 

cd;sl úÞHd mokfïka  ,o wdodhï (NRC Rent) -                   120,000               

wn,s øjH wf,úfhka ,o m%;s,dN 681,209.51        532,531               

10,821,016.46 17,987,090        

igyk 13ta

úfoAYSh yd foAYSh m%odk wdodhu

mdie,a úÞHd jev igyk 377,066.96        153,906               

NSf - RG/SCH/2012/02 36,318.27          -

RG/2012/NRB/03 743,811.34        -

úfYaIs; m¾fhaIK wdOdr uqo,a - 1,487,539            

úÞHd i.rd 55,300.00          -

iS iS ã uqrex.d 7,344.63           94,584                 

fldamka fy.ka úYaúÞHd,h 48,903.24          130,544               

WkÉÖ c, ;;aj mÍlaIK 9,334.45           8,182                  

tka'ví,Sõ'tia'ã'î' iafÜIka l,dTh - 108,009               

ihs;dud úYajúÞHd,h 3,400.32           48,949                 

úÿ lsrK 600,699.25        44,861                 

jd¾Isl iudf,dapkh 262,500.00        68,500                 

uQ,sl wOHhk wdh;kh iaúvka wdOdr 33,500.00          -

fidaa,d wdishd - 27,098                 

úÞd;d - 5,299                  

iïuka;%K 3,750.00           -

issSssâkS úYaj úÞHd,h 1,452,590.05     1,729,870            

is'fla'ã'úhnd 108,268.57        270,148               

RG/2011/BS/01 205,414.75        259,487               

HETC jHdmD;sh 348,610.38        132,518               

wkqrdOmqr Èia;s%la gexlsh - 7,514,000            

c, mú;s%lrKh hdmkh Èia;s%lalh - 84,003                 

rhsfidaìhï uydpd¾h l=,iQßh 1,138,781.88     440,724               

uyje,s c, iïmdokh uydpd¾h l=,iQßh 83,022              133,788               

msù jevuq̈ j ¡ uydpd¾h t,a'Èidkdhl 2,400.00           151,071               

RG/2011/AGa/09  252,334.80        497,669             

RG/2012/SPR/02 - 614,099               

RG/2012/BS/06 NSF - uydpd¾h l=ud¾ 587,080.00        75,587                 

rhsfidaaìhï udiag¾la,dia ¡ uydpd¾h l=,iQßh 89,822.29        2,045,289          

fgdalsfhd issfuka;s ¡ wdpd¾h bland,a 82,754.00          106,521               

NSf - RG/2012/AG/01 - uydpd¾h chisxy 745,531.52        318,297               

RG/2011/BS/04 650,710.36        -

oehg lsre, 68,894.72          -

úÞHd lojqr 11,600.00          -

ksheÈ úYaf,aIKh 112,883.00        -

NSF/ESA/01 374,060.33        -

mqyqK jev igyka 430,141.50      -

MTR/ bkaÈhka wdOdr 208,853.21      -

flá ld,Sk mdGud,d 11,540.00        -

úfYaIs; m%Odk wOdruqo,a 124,316.00      -

9,271,537.82   16,550,542         
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 14

jegqm a iy wod< m qo a.,sl úhoï

› ,xld re( › ,xld re(
2013 2012

fõ;k ^jegqma& ^W!KmQ¾K 01& 67,553,004.65 59,762,566    

w¾:idOl wruqo, ioyd ^W!KmQ¾K 01& 8,533,001.23   7,208,770      

fiajl Ndrldr wruqo, ioyd ^W!KmQ¾K 01& 1,714,946.69   1,441,754      

wkshï fiajl §ukd 919,695.00      930,188         

w;sld, 983,193.75      850,050         

79,703,841.32 70,193,328    

igyk 15

.ukd.uk

foAYSh ^W!KmQ¾K 01& 231,561.00      245,139         

úfoAYSh ^W!KmQ¾K 01& 545,911.00      269,291         

777,472.00      514,430         

igyk 16

iemhqïlrejka iy mßfNdack úhoï

,sms øjH iy ld¾hd, wjYH;d 530,818.25      487,490         

bkaOk yd mssßmyÿ ^W!KmQ¾K 01& 2,084,471.77   1,797,095      

ridhk  øjH iy ùÿre NdKav ^W!KmQ¾K 01& 2,161,264.97   3,755,619      

mßfNdaack øjH ^W!KmQ¾K 01& 5,016,128.63   3,166,117      

9,792,683.62   9,206,321      

igyk 17

kv;a;= úhoï

f.dvke.ss,s ^W!KmQ¾K 01& 483,556.38      485,091         

WmlrK ^W!KmQ¾K 01& 1,569,239.65   1,967,964      

fudag¾ r: jdyk 874,779.16      875,011         

2,927,575.19   3,328,066      
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 18

fldka;%d;a;= fiajd úhoï

 › ,xld re( › ,xld re(

2013 2012

m%jdyk 540,976.36          1,071,259        

ikaksfõok 710,615.81          688,841           

;eme,a .dia;= 116,740.00          104,363           

úÿ,s .dia;= 6,873,744.45       6,083,593        

c, .dia;= 1,432,207.42       922,731           

WoHdk kv;a;= 446,497.25          368,103           

ikSmdrlaIl fiajd 674,932.35          651,840           

wdrlaIl fiajd 1,963,031.64       1,962,536        

fNdackd.dr fiajd 300,000.00          300,000           

wka;¾cd, fiajd 1,307,712.59       1,419,417        

14,366,457.87     13,572,683      

igyk 19

fjk;a úhoï

m%pdrKh ^mqj;am;aoekaùï& 441,056.00          323,120           

;DK WÞHdk i|yd úhoï ^oUq,aa, bvu& 180,000.00          200,000           

ú.Kk .dia;= 200,000.00          130,000           

Y%jKd.dr iy ldur kv;a;=j 94,777.39            170,896           

nexl= .dia;= 28,554.99            38,369             

i;aldr §ukd 6,000.00              5,250               

m%odk úhoï ^igyk 19ta& 9,271,537.82       16,550,542      

mdßf;daIslh 2,085,928.99       1,016,588        

fiajl rlaIK 420,025.88          408,899           

f.dvke.s,s ¡ rlaIKh  344,057.16          344,057           

fudag¾r: jdyk rlaIKh iy n,m;% .dia;= 594,375.04          364,168           

m%ldYk yd odhl uqo,a 327,317.36          235,931           

idudðl .dia;= 588,268.21          723,970           

úúO úhoï 461,703.27          646,281           

uqøK$Pdhd msgm;a 82,601.00            45,924             

m%ldYk ¡ mß;Hd. 710.40                 7,301               

m¾fhaIK lñgq /iaùï úhoï 33,462.00            17,949             

iqNidOkh 1,190,003.52       1,005,223        

wn,søjH j,ska ,o wjdis 408,600.00          -                   

16,758,979.03     22,234,468       
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 19 taa

m %odk j,ska lrk ,o úhoï

› ,xld re( › ,xld re(

2013 2012

mdie,a úoHd jev igyk 377,066.96        153,906           

NSf - RG/SCH/2012/02 36,318.27            -

RG/2012/NRB/03 743,811.34          -

úfYaIs; m¾fhaIK wdOdr uqo,a - 1,487,539          

úÞHd i.rd 55,300.00            -

iS iS ã uqrex.d 7,344.63              94,584               

fldamka fy.ka úYaúÞHd,h 48,903.24            130,544             

WkÉÖ c, ;;aj mÍlaIK 9,334.45              8,182                

tka'ví,Sõ'tia'ã'î' iafÜIka l,dTh - 108,009             

ihs;dud úYajúÞHd,h 3,400.32              48,949               

úÿ lsrK 600,699.25          44,861               

jd¾Isl iudf,dapkh 262,500.00          68,500               

uQ,sl wOHhk wdh;kh iaúvka wdOdr 33,500.00            -

fidaa,d wdishd - 27,098               

úÞd;d - 5,299                

iïuka;%K 3,750.00              -

issSssâkS úYaj úÞHd,h 1,452,590.05        1,729,870          

is'fla'ã'úhnd 108,268.57          270,148             

RG/2011/BS/01 205,414.75          259,487             

HETC jHdmD;sh 348,610.38          132,518             

wkqrdOmqr Èia;s%la gexlsh - 7,514,000          

c, mú;s%lrKh hdmkh Èia;s%lalh - 84,003               

rhsfidaìhï uydpd¾h l=,iQßh 1,138,781.88        440,724             

uyje,s c, iïmdokh uydpd¾h l=,iQßh 83,022                133,788             

msù jevuq̈ j ¡ uydpd¾h t,a'Èidkdhl 2,400.00              151,071             

RG/2011/AGa/09  252,334.80          497,669           

RG/2012/SPR/02  - 614,099           

RG/2012/BS/06 NSF - uydpd¾h l=ud¾ 587,080.00          75,587               

rhsfidaaìhï udiag¾la,dia ¡ uydpd¾h l=,iQßh 89,822.29          2,045,289        

fgdalsfhd issfuka;s ¡ wdpd¾h bland,a 82,754.00            106,521             

NSf - RG/2012/AG/01 - uydpd¾h chisxy 745,531.52          318,297             

RG/2011/BS/04 650,710.36          -

oehg lsre, 68,894.72            -

úÞHd lojqr 11,600.00            -

ksheÈ úYaf,aIKh 112,883.00          -

NSF/ESA/01 374,060.33          -

mqyqK jev igyka 430,141.50        -

MTR/ bkaÈhka wdOdr 208,853.21        -

flá ld,Sk mdGud,d 11,540.00          -

úfYaIs; m%Odk wOdruqo,a 124,316.00        -

9,271,537.82        16,550,542       
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2013¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 20
fmr j¾Ifha .e,mSï

› ,xld re( › ,xld re(

2013 2012

ner

,sms øjH f;d. -                  3,033             

cd;sl úÞHd mokfï .ukd .uk úhoï ^m%;smQ¾Kh& -                  400                

cd;sl úÞHd mokfï bkaOk úhoï ^m%;smQ¾Kh& 4,559.54          740                

cd;sl úÞHd mokfï w;sld, úhoï ^m%;smQ¾Kh& -                  3,900             

cd;sl m¾fhaIK iNdj .ukd.uk úhoï ^m%;smQ¾Kh& -                  1,200             

cd;sl m¾fhaIK iNdj bkaOk úhoï ^m%;smQ¾Kh& -                  11,730.00      

cd;sl m¾fhaIK iNdj w;sld, úhoï ^m%;smQ¾Kh& -                  3,011             

fkajdissl myiqlï -                  2,500             

vhf,d.a ÿrl;k -                  1,000             

› ,xld rlaIK ixia:dj -                  18,221           

jegqma 47,879.65        -                 

idudðl .dia;= 27,912.52        -                 

1] mßmd,k úhoï 36,325.32        -                 

m%Odk jdyk w¿;a jeähd 150,250.00      -                 

266,927.03      45,735           

yr

úfoaY .uka -                  56,692           

;djld,sl jegqma -                  22,811           

ndysr wdpd¾h jegqma -                  7,565             

vhf,da.a ì,aam;a 809.92             -                 

laIhùï 1,577,004.39   -                 

fmd,a m¾fhaIK -                  -                 

ridhk  øjH iy úÿre NdKav 7,670.12          -                 

idudðl .dia;= 6,661.04          -                 

jegqma 610,877.69      -                 

fi'w'w$fi'Nd'w 460,131.08      -                 

ÿrl;k -                  15,184           

2,663,154.24   102,252         

(2,396,227.21)  (56,516)           

 

 

 

 

 

 

 



200 
 

^m%; smQ¾Kh& 01

jHdmD;s m qkrdj¾;k úhoï

jHdmD; s ridhk   øjH WmlrK f.dvke.s, s úfoaY .uka , sm s øjH m%jdykh foaY Sh .uka jeg qm a

iy ùÿre NdKav kv;a; =j kv;a; =j fi'w'w'u q' iy

fia'k s'w'u q'

Ydl Ôj úÞHdj 312,056                 41,839           67,335           55,914           12,560           8,340          43,925           4,364,684          

ffioaOdka;sl yd ixLHd;aul

mß.Kl úÞHdj 596,040                 11,699           9,728                        - 5,635                        - 2,500             4,537,983          

iajNdúl ksIamdok ridhk 

úÞHdj 893,373                 27,467           4,188             46,842           12,068           6,135          5,000             7,361,822          

Ydl ffi, Ôj úÞHdj 1,073,713              38,055           9,835             59,960           13,796           2,100          13,050           3,360,251          

>k wjia:dfõ ridhk úÞHdj

>kS N=; mod¾: fN!;sl 280,909                 17,255           925                167,677         12,053           - 8,994             2,274,765          

úÞHdj 1,093,860          

m%ldYk ridhk úÞHdj 416,417                 60,468           4,783             62,000           12,936                       - 2,600             4,525,796        

mßißl úÞHdj iy mdßißl

Ôj úÞHdj 382,455                 39,445           16,998                       - 9,105             1,400          12,660           3,157,062          

CIqø Ôù jd;dCIK úÞHdj -

ffcj mg, yd ffcj fmdfydr 702,527                 106,680         21,007                       - 25,028           700.00        4,400             7,316,335          

ffcj bkaOk 460,894                 10,179           1,090             11,518           7,470                         - 17,825           

N=;dm iïm;a wkqrEmKh ^is;shï& 36,484                   48,360           13,800           62,000           14,052                       - 4,200             4,334,958          

ridhksl yd mdßißl moaO;s 

wkqrEmKh 354,038                 30,012           39,331                       - 10,531                       - 2,400             2,859,882          

úÞHq;a ridhksl øjh 285,208                 14,456           6,341                         - 9,041                         - 1,400             1,945,026          

iajNdúl wdydr úÞHdj i 1,216,681              200,316                     - 80,000           8,121                         - 1,000             2,833,216          

iajNdúl wdydr úÞHdj ii 12,301                   8,550             652                            - 942                            - 1,400             1,005,595          

mßmd,kh 154,298                 914,459         287,543                      - 377,480         522,301      110,207         26,809,718        

                     7,177,394              1,569,240      483,556         545,911         530,818         540,976      231,561         77,780,953        
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ld, úYaf,aIh 2013'12'31 Èkg Kh.e;shka iy fj;a ,eîï
2013.12.31 Èfkka fjkajq Kh ysñhka iy f.úh hq;= fYaaI re( 135"426'39

0 –- 12 1 –- 2 2 –- 3 3 –- 4 4 –- 5 wjqre¥

udi wjqre¥ wjqre¥ wjqre¥ wjqre¥ 5 g jeä

›','re ›','re ›','re ›','re ›','re ›','re

ms'fla'ã' p;=rx. 18,000.00       - - - - -

is,j¾iafgdaka mqoa.,sl iud.u 47,500.00       - - - - -

uQ,sl wOHk wdh;kh w¾: idOl wruqo, 01] 55,398.43         - - - - -

kjd;eka myiqlï 7,500.00         - - - - -

;dlaIK wu;H 7,027.96         

135,426.39       -              -              -                 -            -                  

W;aij w; a; sldrïre( 45"000'00

0 –-  1 2 1  –-  2 2 –-  3 3  –-  4 4 –-  5 wjqre¥

udi wjqre¥ wjqre¥ wjqre¥ wjqre¥ 5 g jeä

›','re ›','re ›','re ›','re ›','re ›','re

45,000.00       - - - - -

45,000.00       - - - - -

0 –- 12 1 –- 2 2 –- 3 3 –- 4 4 –- 5 wjqre¥

udi wjqre¥ wjqre¥ wjqre¥ wjqre¥ 5 g jeä

›','re ›','re ›','re ›','re ›','re ›','re

.ukd.uk iy hemSSñ §ukd 5,400.00           - - - - -

rcfha ú.Kk .dia;= 200,000.00       - 102,592.00 - - -

wkshï fiajl jegqma 85,930.00         - - - - -

ikaksfõokh 46,270.90         - - - - -

w;sld, 90,477.61         - - - - -

wdrlaIl fiajd 163,585.97       - - - - -

iqNidOkh 93,934.00         - - - - -

idudkH kv;a;= ¡ ikSmdrlaIl 59,963.75         - - - - -

idudkH kv;a;= ¡ WÞHdk 39,292.25         - - - - -

idudkH kv;a;= ¡ wdydrmdk iemhSu 25,000.00         - - - - -

c, .dia;=j 141,684.52       - - - - -

wka;¾cd,h 101,271.97       - - - - -

ndysrúÞHd{ jegqma ¡uydpd¾H tia'ta'l=,iqßh 36,444.55         - - - - -

úÿ,sh 276,060.88       - - - - -

uqoaor nÿ 12,180.00         - - - - -

m%Odkhkaa §ukd 374,045.47       

m%jdyk 42,000.00         - - - - -

w;sld, ¤ m%Odk 11,311.82         - - - - -

1,804,853.69    - 102,592.00 - -            -
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ld, úYaf,aIh 2013'12'31 Èkg Kh.e;shka iy fj;a ,eîï
2012.12.31 Èfkka fjkajq Kh ysñhka iy f.úh hq;= fYaaI re( 197"729'65

0 –- 12 1 –- 2 2 –- 3 3 –- 4 4 –- 5 wjqre¥

udi wjqre¥ wjqre¥ wjqre¥ wjqre¥ 5 g jeä

›','re ›','re ›','re ›','re ›','re ›','re

cd;sl úÞHd mokfï l=,S ^kej; f.úh hq;& - - - - - 90,000.00        

wn,s øjH i|yd kej; f.úh hqk= ;ekam;= 900.00              - - - - -

foaYSh wdodhï fomd¾;=fïka;=j nÿ 105.90        - - - -

f.úh hq;= fiajl Ndrldr wruqo, - - - - - -

u,aj;a; liag%laIka - - - - - 27,000.00        

iqk¾ ihkaámsla - - - 14,962.00    - -

900.00              105.90        - 14,962.00    - 117,000.00      
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ld, úYaf,aIh 2013'12'31 Èkg Kh.e;shka iy fj;a ,eîï
2013.12.31 Èfkka fjkajq Kh ysñhka iy f.úh hq;= fYaaI re( 135"426'39

0 –- 12 1 –- 2 2 –- 3 3 –- 4 4 –- 5 wjqre¥

udi wjqre¥ wjqre¥ wjqre¥ wjqre¥ 5 g jeä

›','re ›','re ›','re ›','re ›','re ›','re

ms'fla'ã' p;=rx. 18,000.00       - - - - -

is,j¾iafgdaka mqoa.,sl iud.u 47,500.00       - - - - -

uQ,sl wOHk wdh;kh w¾: idOl wruqo, 01] 55,398.43         - - - - -

kjd;eka myiqlï 7,500.00         - - - - -

;dlaIK wu;H 7,027.96         

135,426.39       -              -              -                 -            -                  

W;aij w; a; sldrïre( 45"000'00

0 –-  1 2 1  –-  2 2 –-  3 3  –-  4 4 –-  5 wjqre¥

udi wjqre¥ wjqre¥ wjqre¥ wjqre¥ 5 g jeä

›','re ›','re ›','re ›','re ›','re ›','re

45,000.00       - - - - -

45,000.00       - - - - -

0 –- 12 1 –- 2 2 –- 3 3 –- 4 4 –- 5 wjqre¥

udi wjqre¥ wjqre¥ wjqre¥ wjqre¥ 5 g jeä

›','re ›','re ›','re ›','re ›','re ›','re

.ukd.uk iy hemSSñ §ukd 5,400.00           - - - - -

rcfha ú.Kk .dia;= 200,000.00       - 102,592.00 - - -

wkshï fiajl jegqma 85,930.00         - - - - -

ikaksfõokh 46,270.90         - - - - -

w;sld, 90,477.61         - - - - -

wdrlaIl fiajd 163,585.97       - - - - -

iqNidOkh 93,934.00         - - - - -

idudkH kv;a;= ¡ ikSmdrlaIl 59,963.75         - - - - -

idudkH kv;a;= ¡ WÞHdk 39,292.25         - - - - -

idudkH kv;a;= ¡ wdydrmdk iemhSu 25,000.00         - - - - -

c, .dia;=j 141,684.52       - - - - -

wka;¾cd,h 101,271.97       - - - - -

ndysrúÞHd{ jegqma ¡uydpd¾H tia'ta'l=,iqßh 36,444.55         - - - - -

úÿ,sh 276,060.88       - - - - -

uqoaor nÿ 12,180.00         - - - - -

m%Odkhkaa §ukd 374,045.47       

m%jdyk 42,000.00         - - - - -

w;sld, ¤ m%Odk 11,311.82         - - - - -

1,804,853.69    - 102,592.00 - -            -
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2013¡12¡31 Èkg fYaI m sßlai qu

wxlh yr ner

t*aa$t$1 jdh q iñlrK 4,796,607.80      -

t*a$t$2 f.dvke. s, s 29,728,586.91   -

t*a$t$3 mß.Kl iy uqøK hk a; % 17,764,705.47   -

t*a$t$4 ik ak sfõok WmlrK 871,185.42         -

t*a$t$5 , S nv q iy Wmdx. 3,308,486.74      -

t*a$t$6 f.dvke. s, s jeä ÈhKq l ssÍu - -

t*a$t$7 bvï 28,622,151.00   -

t*a$t$8 úÞHd.dr WmlrK 219,027,204.63 -

t*a$t$9+ m qi a;ld, fmd; a 12,722,628.01   -

t*a$t$10 fudg¾ jdyk 20,574,263.55   -

t*a$t$11 hk a; % fuj,ï iy ls%hdlrùï 764,994.28         -

t*a$t$12 ld¾hd, iy úúO WmlrK 18,943,869.06   -

t*a$t$13 Y S;lrK 1,682,480.38      -

t*a$t$14 l S%vd WmlrK 13,480.00           -

t*a$t$15 fudg¾ jdyk - -

t*a$t$16 uq¿;ek a f.h s WmlrK - -

t*a$t$17 m qy qKq ùï Odß;djh 823,697.40         -

T$t*a$t$1fi ajl w¾:idOl wruqo, a wdfhdckh 40,150,001.93   -

T$t*a$t$2i a:djr j; alï bj; a l sÍu 24,915,351.37   -

T$t*a$t$3bvfï wdlD; sh 37,500.00           -

T$t*a$t$4wdmod Kh wdfhd ackh 192,962.16         -

T$t*a$t$5N=;dm iïm;a wkqrEmKh ^is; shï& 1,097,477.65      -

T$t*a$t$6w¿;sk a bÈjk f.dvke.s, af, a m %.;sh 62,920,000.00   -

is$t$1 f.dvke. sss, s kv; a; = f;d. 234,090.29         -

is$t$2 ridhk øjH ùÿre NdKav iy ridhkd.dr WmlrK f;d. 1,373,078.08      -

is$t$3 k ssfhdð; f;d. m %ldYk 17,405.84           -

is$t$4 , sm s øjH f;d. 148,069.47         -

is$t$5 úúO f;d. 115,491.98         -

is$t$6 m %%ldYk f;d. 154,117.20         -

is$t$10 ,eî h q; = rl aIKh - -

is$t$11 iemh sï iy fjk;a w; a; sldrï 65,500.00           -

is$t$12 w; a; sldrï u; úfoaY f.ùï 2,948,841.49      -

is$t$13 Khjr , sm ss i SSud 1,998,158.00      -

is$t$14 W; aij w; a; sldrï 45,000.00           -

is$t$15 úfY aI w; a; sldrï - -

is$t$16 jegqm a w; a; Sldrï - -

is$t$18 wdmi q f.úh h q; = ;ek am; = 417,100.00         -

is$t$19 l, sk a l< f.ùï 662,050.47         -

is$t$20 fjk;a ,eìh h q; = . sKqï 69,926.39           -

is$t$21 i a:djr ;ek am; = i|yd ,eìh h q; = fmd<s 4,452,481.52      -

is$t$22 cd; sl úoHd mokfï f.dvke. s, s ;ek am; = - 90,000.00            

is$t$23 wn, s øjH i|yd kej; f.úh yels ;ek am; = - 900.00                   
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is$t$24 f.úh h q; = úY ajúÞHd, m SG .di a; = - -

is$t$26 i qk¾ ihk aám sl a - 14,968.82            

is$t$36 yhfv%d a, sl a cel a 4,000.00              -

is$t$38 i ajNdúl úÞHd wxYh ^fmd; a rdl alh& - -

is$t$39 N=.¾N wxYfh a rduqj i|yd w; a; sldï 4,960.00              -

is$t$40 W; aij w; a; sldrï 255,000.00         -

is$t$41 wOHË bÈlsÍï fomd¾; =fïk a; =j i|yd w; a; sldrï 1,782,831.13      -

is$t$42 ie<i qï we§u - -

is$t$42 i qNidOk odhl uqo, a 129,668.89         -

is$t 45 kj f.dvke. s, s - -

is$t 47 w; a; s ldrï mßmd,k wxYfh a ^fmd; a rdl alh& - -

is$t 48 w; a; s ldrï wOHË;=udf. ld¾hd,fh a ^l =vd fïih& - -

t, a$1 WmÑ; úhoï - 1,907,445.69       

t, a$1 ïKh y sñfhd a - 1,124,306.85       

t, a$3 úhoï l< m %. aOk wruqo, - 217,491,299.43  

t, a$4 úhoï fkdl< m %d. aOk wruqo, - 1,924,562.94       

t, a$5 f.úh h q; = fi ajl w¾:idOl wruqo, - -

t, a$6 f.úh h q; = Ndrldr uqo, a - -

t, a$8 uq, sl wOHhk wdh;kfh a w¾:idOl wruqo, - 54,289,790.55    

t, a$10 wdh;k wruqo, - -

t, a$12 mdßf;d aIsl i|yd fjk al sÍï 14,841,859.00   15,640,908.99    

t, a$13 l aIh i|yd fjk a lÍï - 103,280,731.81  

t, a$14 ckdêm;s wruqo, sk a ; =, sk a l< m %d. aOk w; sf¾l úhoï - 7,078,501.15       

t, a$15 f.úh h q; == l =, S - -

t, a$19 fjk;a f.úh h q; = . sKqï - -

t, a$20 f.úh h q; == rojd .; a uqo, a - -

t, a$21 úY %dñl idudlhk af. a wruqo, a . sKqu - 2,153,269.66       

t, a$22 m %d. aOk úhoï úfY aIs; wruqo, a iy mß;Hd. - 2,558,294.68       

t, a$23 mdie, a úÞHd jev igyk - 12,257.04            

t, a$24 i qNidOl ix.uh ioyd f.úh h q; = 10] - 129,668.89          

t, a$25 f.dvke. s, s fldk a; %d; alrefjd a - 27,000.00            

t, a$26 W; aij w; a; sldrï - 255,000.00          

t, a$26 wdmod Kh wruqo - 192,962.16          

t, a$36 úfY aaIs; m¾fh aIK m %odk wruqo, - 1,663,184.39       

t, a$38 B'î'  ¡  c, úY af, aIKh - -

t, a$42 î B ti a m %odk - 62,412.22            

t, a$44 rcfh a nÿ - 105.90                  

t, a$45 fo aY sh wdodhï fom¾;fïk a; =j - -

t, a$46 wd¾ ð$2006$tat ti a wd¾$04 ¡ wdpd¾h ð fifkúr;ak - 54,505.83            

t, a$48 wd¾ ð$2006$B B î$08 - 35,522.39            

t, a$53 mdi, a . =rejre iy i si qk a i|yd jevuqÆ - -

t, a$55 nfhd a weihd - 49,442.83            

t, a$56 úÞHd i.rd - 174,705.75          

t, a$57 fld<fíf¾áõ - -

t, a$58 ih sgï úYajúÞHd,h - -  
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t, a$60 tk a'ví,Sõ'tia'ã'î' i afÜIk a l,dTh - -

t, a$61 wdpd¾h ù;dk fld afm afycsk a - -

t, a$65 úÿ l srK - 144,992.15          

t, a$66 jd¾Isl iudf,d apkh - 10,000.00            

t, a$67 újD; úY aj úÞHd,h kdj,¡ wdpd¾h bland, a - -

t, a$68 újD; úY aj úÞHd,h - -

t, a$69 le,Ksh úY aj úÞHd,h - -

t, a$70 fid aa,d wdi shd - 310,912.75          

t, a$71 úÞd;d - -

t, a$72 iïuk a; %K - 306,195.07          

t, a$73 i sâŒ úYaj úÞHd,h - 475,742.20          

t, a$75 i S'fl'ã - -

t, a$76 wd¾ ð$2011ìti a$01 wdpd¾h kÈYdŒ - 116,117.98          

t, a$78 tÉ'B'á'i s'jHdmD; sh - 126,689.79          

t, a$79 wk qrdOm qr - 2,400,000.00       

t, a$81 wd¾'Ô/2011/taÔa/09 - 91,557.02            

t, a$82 IFS iaùvk a wdOdr - 391,436.05          

t, a$83 iuDÈu; a wdydr - 1,721,986.32       

t, a$84 ¡wd¾'Ô$2012$taÔ$01 - 323,848.81          

t, a$85 uyje, s c, iïmdokh - -

t, a$86 m sù jevuq̈ j - 40,031.78            

t, a$87 wd¾'Ô/2012/B'l sh qqq$03 - -

t, a$89 wd¾'Ô/2012/î'ti a/06 - 364,482.57          

t, a$90 rh sfid aìhï udi ag¾ l a,di a - -

t, a$91 tk a ti a t* a$ti a i S tÑ$2012$02 - 263,681.73          

t, a$92 wd¾'Ô$2012$tk aa'w¾'î$03 - 24,996.96            

t, a$93 wd¾'Ô/2012/î'ti a/04 - 194,289.64          

t, a$94 c, ;;aj mÍlaIK - 39,356.32            

t, a$95 fgd al sfhd a i sfuk a; s - -

t, a$96 m %;Hd.Kk ixÑ;h - 122,463,619.32  

t, a$97 oehg l sre, - 13,825.28            

t, a$98 úÞHd lojqre - -

t, a$99 idïm, a úY af, aIKh wdpd¾Hh .dñŒ - 59,117.00            

t, a$100 tk a ti a t* a$ti a i S t$01 - 977,439.67          

t, a$101 wd¾'Ô/2012/î'ti a/07 - -

t, a$102 i afm al ag%d  bk av %i aái a - 290,000.00          

t, a$104 MTR ^bk aÈhd& - 791,146.79          

t, a$103 m qy qKq jevigyka - 19,858.50            

t, a$105 fláld, Sk mdGud,d - -

t, a$106 fgd al sfhd a i sfuk a; s fldÜgf. a - 520,245.00          

t, a$107 NSF - úÿkeK oi qk (VND) - 300,000.00          

t, a$108 j¾Isl iudf,dpkh wdpd¾h l =udß - -

t, a$109 fgd al sfhd a i sfuk a; s SSP - -

wh s$1 úfoaY SSh uqo, aa y qjudre m %; s,dN - 184,186.82          

wh s$2 rdcHh m %odk¡m qkrdj¾;k - 117,068,000.00  

wh s$3 rdcHh m%odk m%d. aOk      ¡ úhoï l< re( 44"935 "756 '19 - -

                   úhoï fkdl<  re( 11"669 '79 - 56,605,555.00     
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wh s$4 kjd;ek a myiqlï ie,i Sfuk a ,; a wdodhï - 681,209.51          

wh s$5 Y %jKd.drh l =, sh g§fuk a ,; a wdodhï - 50,000.00            

wh s$6 fmd<s ,eîï - 308,680.24          

wh s$7 fmd; a úl sŒï - 103,870.64          

wh s$8 úúO wdodhï - 221,531.43          

wh s$10 mß;Hd. - -

wh s$13 wn, ss øjH úlsŒï - -

wh s$16 fo aY Sh yd úfoaY sh wruqo, a wdodhï - 9,271,537.82       

wh s$17 cd; sl úÞHd mokfïk a  ,o l =, S wdodhï - -

wh s$18 jdyk úlsŒï - -

b$1 m %pdrl oek aùï 441,056.00         -

b$2 ú.Kk .di a; = 200,000.00         -

b$3 Y %jKd.dr iy ldur kv;a; =j .di a; = 94,777.39           -

b$4 f.dvke. s, s ¡  rl aIKh 344,057.16         -

b$5 nexl = .di a; = 28,554.99           -

b$6 ik ak Sfõokhh 710,615.81         -

b$7 NdKav k soyi a l sÍu 47,679.79           -

b$8 wdrlIl noao iy fi ajd noao 250,182.46         -

b$9 oU q, a, ;DK WÞHdkh 180,000.00         -

b$10 úÿ, sh 6,873,744.45      -

b$11 bk aOk 2,084,471.77      -

b$12 idudkH kv;a; = ¡  ik Smdrl aIl fi ajh 674,932.35         -

b$13 idudkH kv;a; = ¡  WÞHdk kv;a; =j 446,497.25         -

b$14 idudkH kv;a; = ¡  wdydrmdk iemh Sfï fi ajh 300,000.00         -

b$15 mdßf;d aIsl 2,085,928.99      -

b$16 fud ag¾ r: jdyk kv;a; =j 874,779.16         -

b$17 fud ag¾ r: jdyk rlaIKh 529,335.71         -

b$18 fud ag¾ r: jdyk n,m;% 65,039.33           -

b$19 f.dvke. s, s kv; a; =j 483,556.38         -

b$20 WmlrK kv;a; =j 1,569,239.65      -

b$21 w; sld, 983,193.75         -

b$22 ;eme, a .di a; = 116,740.00         -

b$23 m Q¾j j¾I .e,m Sï 2,396,227.21      -

b$24 m¾fhIK uKav, /iaùï úhoï 33,462.00           -

b$25 wdrlaIl fi ajd 1,963,031.64      -

b$26 ld¾h uKav, m %jdykh 540,976.36         -

b$28 l, sk al<g odhl jk idudðl uqo, a yd m %ldYk 327,317.36         -

b$29 idudðl .di a; = 588,268.21         -

b$30 fi Ajl rlAIKh 420,025.88         -

b$31 .ukd.uk yd hem Sï §ukd 231,561.00         -

b$32 i qNidOkh 1,190,003.52      -

b$33 c,h 1,432,207.42      -

b$34 jegqm a 67,553,004.65   -

b$35 fi ajl w¾:idOl wruqo, 15] 8,533,001.23      -

b$36 fi Ajl Ndrldr wruqo,      3% 1,714,946.69      -

b$37 mdúÉÑ l< , sm s øjH 530,818.25         -
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