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wOHlaI;=udf.a mKsúvh 
 

 
 

 
 
 
uq,sl wOHhk wdh;kfhys 2011 jd¾Isl iudf,dapk wjia:dfõoS funÿ mKsjqvhla ,nd 
oSug ud ,o fuu wjia:dj ms<sn| fkduo i;=gg m;afjñ' ck;djf.a uQ,sl hym; Wfoid 
cd;sl wjYH;djhkag wkql+, jk mrsos m¾fhaIK osh;a lsrSu wmf.a mrud¾:hhs' 
w;S;fhaoS m¾fhaIlhskaf.a fm!oa.,sl cSj o;a; m%ldYk ,ehsia;= i|yd muKla iSud jQ 
m¾fhaIK jHdmD;s uyck uqo,ska l%shdjg kxjd tu.ska hym;a m%:sm, ,nd.ekSu Wfoid 
wm úiska uQ,sl mshjr f.k we;s neõ i;=áka m%ldY lsrSug leue;af;ñ' 
 
uQ,sl wOHhk wdh;kh úiska iyfhda.S;d iy WmfoaYk wxYh ^C.C.D& jeä oshqKq lr 
we;s w;r tu.ska ish m¾fhaIK l%shdldrlï flfrys rdcH iy fm!oa.,sl wxY rdYshl 
wjOdkh oskd.ekSug iu;aj we;' c,h iy ikSmdrlaIl lafIa;%hkays ;dlaIKsl oshqKqj 
Wfoid uQ,sl wOHhk wdh;kh u.ska osh;a flfrk m¾fhaIK flfrys m¾fhaIK iy 
;dlaIK wud;HdxYfhys úfYaI wjOdkh fhduq ù we;' Y%S ,xldfõ úh,s l,dmSh .eñ 
ck;djg fuu.ska hym; ie,fihs' cd;Hka;r iy cd;sl uÜgfï wdh;k /ila iu. 
taldnoaOj isÿ flfrk iyfhda.S m¾fhaIK jev igyka lsysmhlau ;jÿrg;a Yla;su;a 
fjñka mj;sk w;r úoHd{hska fjkqfjka ,efnk úfoaY mqyqKq wjia:d o by, uÜgul 
mj;S' wmf.a úoHd{hska m%YxikSh wkaoñka ish ld¾hNdrh bgqfldg we;s w;r th uQ,sl 
wOHhk wdh;kfhys wkd.;h ms<sn|j iqn fmr ksñ;a;ls' 
 
2011 uQ,sl wOHhk wdh;k jd¾Isl iudf,dapkh id¾:l fõjdæ hehs m%d¾:kh lrñ' 
 
 

 
 
uydpd¾h iS' î'osidkdhl 
wOHlaI 
uQ,sl wOHhk wdh;kh 
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yeÈkaùu 

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

2011 jir" uQ,sl wOHhk wdh;khg iqùfYIS fõ' 2010 jir jd¾Isl iudf,daapk wjiadfõ§' 
mejiq mßoafokau" cd;sl jYfhka jo.;a jk uQ,sl m¾fhaIK /ila iu.u iqùfYIS f,i 
m%;sm;a;Ska rdYshla jeo.;a fjkilg ,laù we;' ta wdldrfhka rdcH yd fm!oa.,sl wxY 
iu. wdrïN lrk ,o jHdmD;Ska lsysmhlau id¾:l f,i ls%hd;aul fjñka mj;S' uQ,sl 
wOHhk wdh;kh ioyd ,enqKq remsh,a ñ,shk 12 l m¾fhaIK wdOdr uqo, iy › 
,xldfõ W;=re ueo m<df;a jl=.vq frda.h jHdma; ù we;s mfoaYhka ys c, msßmyÿ 
tallhka 10 la ia:dms; lsÍu ms<snoj úfYaIfhka ioyka l< hq;=fõ' ;dlaIKh jHdma; 
lsÍfuys,d uQ,sl wOHhk wdh;kh u.ska Èh;a lrk,o ls%hdud¾.hka iy ta ioyd 
iïnkaOjq úÞHd{hska c, m¾fhaIK wxYfhys jeo.;a wjOdkhla Èkd .ekSug iu;aúh'  

kj yß;d.drfhys yd laIqø Ôù jd;dlaIK úoHd.drhka ys jev lghq;= fï jk úg 
wjikaj we;s w;r ffcj fmdfydr ms<snoj uQ,sl wOHhk wdh;kfha m¾fhaIKhka ioyd 
mqoa.,sl wxYfhys úYd, iyNd.s;ajhka wfmaËd flf¾'  

 iajdNdúl iïm;a is;shï .; lsÍu ms<snoj isÿflfrk jHdmD;Skao fyd| m%.;shla ,nd 
we;' › ,xldfõ N= ;dm iïm;a ioyd isÿ flfrKq m%:u ue.akfgd ¡ fg,shqßka 
.fõIKfha§ ,nd .;a o;a;hka ksismßÈ ls%hdhkh lsÍu isÿfjñka mj;sk w;r › ,xldfõ 
mej;sh yels N= ;dm iïm;a ms<no mQ¾j yÿkd.ekSu isÿlr we;' 

mrudKql n,Yla;s wêldßfha o iyfhd.S;djh we;sj lshd;aul jk wfkla jeo.;a 
m¾fhaIK jHdmD;shla jkafka f¾fidaka is;shï .;lÍuhs' cmdkfha m<mqreÿ oekqu iy 
tráka f.kajq WmlrKhkao fï ioyd fhdod .efkkq we;'       

uQ,sl wOHhk wdh;kfha ksks;s ;dlaIK m¾fhaIK lKavdhug 2011 jif¾§ msysgqjk ,o 
w;r oekgu;a ta ioyd cd;sl m¾fhaIK iNdfõ wdOdr ,efnñka mj;s' cd;sl ixj¾Okh 
Wfoid jeo.;ajk ksks;s ;dlaI‚l fh§ï ms<snoj m¾fhIK lghq;=" uQ,sl wOHhk 
wdh;k úÞHd{hska lsysm fofkla úiska isÿ flf¾' 

cd;Hka;r iïuka;%Khka folla id¾:l f,i meje;aùugo yelsjq nj yo msß i;=fgka 
igyka ;nkafkñ' m<uq jekak ¡ ‘ Soar Asia – 2011Z rgj,a 15 la ksfhdackh lrñka meñ‚ 
100 lg wêl msßilf.a iyNd.S;jfhka mj;ajk ,o w;r th È.= ld,hlg miqj uQ,sl 
wOHhk wdh;kfha mj;ajk ,o cd;Hka;r ;,fha iïuka;%Khls' wk;=rej zlDIsl¾udka; 
iy fi!LH lafIa;%hka ioyd iajdNdúl ksmehqï ys fh§ïZ hk uehska mej;s cd;Hka;r 
iïuka;%Kho rgj,a 15 lska meñ‚ msßilf.a iyNd.S;ajfhka w;s id¾:l wkaoñka 
meje;ajq‚' fjk;a rgj,ska meñK isá msßif.ka ,o m%;spdrh b;d hym;ajq w;r th 
wkd.;h Wfoid jeo.;a fmr ksñ;a;la fõ'  

miq.sh jir ;=<§ úoHd úHdma;s wxYh (SDU)" lemSfmfkk wkaofï jev igyka rdYshlau 
isÿ l< w;r N= úÞHd iy ksssks;s úoHd$ ksssks;s ;dlaIK úIh lafIa;%hkag wod,j .=rejreka 
yd isiqka  úYd, msßila i|yd isÿlrk ,o jevuq¿ yd iïuka;%K fï w;=ßka m%uqL fõ' Bg 
wu;rj  ksssks;s úÞHd$ ksssks;s ;dlaIK lafIa;%hka ys jeo.;alu biau;= lrñka mj;ajk ,o 
zkefkda f,dúka kj f,djgZ iuia; ,xld ;rÕho id¾:l f,i ksud flre‚' .=rejreka 
yd isiqka  úiska fuys§ úfYaIs; ls%hdldrlï bÈßm;a lrk ,oS' 

mdi,a <uqka" .=rejreka" Wmdê wfmaËl isiqka yd wfkl=;a wdh;ksl  isiqka i|yd 
úÞHd.dr kerUqï wjia:d ,ndfok ,oS' m¾fhIK /iaùï" m%isoaO foaYk meje;Aùfuka 
uyck wjfndaOh Wfoid  úÞHd úHdma; lsÍïo isÿflreŒ' 

wjidk jYfhka" m¾fhaIK yd ;dËK wud;H .re mú;%d jkaks wdrÉÑ" ksfhdacH wud;H 
.re *hsi¾ uqia;dmd iy f,alï Odrd úch;s,l hk uy;au uy;aóka fj;  uQ,sl wOHhk 
wdh;kfha ish¿ ls%hdldrlï fjkqfjka oelajq iyfhda.h fjkqfjka udf.a yDohdx.u 
ia;=;sh m< lrñ' 
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7'1 úl,am iy mqk¾ckkh l< yels Yla;sh  

7'1'1 ffcj bkaOk m¾fhaIK jHdmD;sh 

jHdmD;s kshuq( wdpd¾h f¾Kqld r;akdhl" 
 

ye|skaùu 

2009 Tlaf;dan¾ ui wdrïN lrkq ,enQ ffcj bkaOk m¾fhaIK jHdmD;sfha wruqK jkafka 
ffcùh iïm;a Wmfhda.S lr .ksñka ffcj bkaOk ksmoùfï ld¾hlaIu l%ufõohka jeä 
oshqKq lsrSuh' fuu jHdmD;sh hgf;a fi,shqf,daisl ffcj bkaOk fhdod .ksñka ffcj 
bkaOk fhdod .ksñka ffcj bkaOk f,i meiSug yels ir, ldfndayhsfâ%g ksmoùfï 
ridhksl" tkaihsóh yd laIqø cSù ;dlaIK Wml%u jeä oshqKq lr we;'  

úYd, mrsudKfhka ffcj bkaOk ksmoùu wd¾:sl jYfhka wiSre lreKls' ukao h;a ñ, 
wêl ùu" ld¾hlaIu fi,shqf,daia j¾.hka ys. ùu yd ,s.afkdfi,shqf,daia wka;¾.; 
øjHhkaf.a ÿ¾ou iajNdjh hkdoS lreKq fya;=fjks' fuu øjH tkaihsu ì| fy,Sfï 
l%shdj,shg wkqrEm jk mrsos ilid .ekSug úYd, mrsudKfhka ridhksl øjH yd Yla;sh 
jeh jk neúka fuh ñ, wêl l%shdj,shls' wd¾:sl jYfhka ,dNodhS jk mrsos 
,s.afkdfi,shqf,daia ydhkh u.ska t;fkda,a ksmoùfï mshjrhka jeä oshqKq lsrSu wmf.a 
m¾fhaIK wOHhk lghq;= u.ska b,lal fldg .ekqks' fï jk úg fuu wwOHhkh hgf;a 
jHdmD;s folla l%shd;aul fõ'  

wdl%uKsl j,a me<Eá iy ffcj mg, Ndú;fhka ffcj bkaOk ksmoùu 

iyjdiS laIøcSú ix>glhka iu. ii|d n,k l, ffcj mg, j, l%shdldrS;ajh by, 
neõ jd¾;d ù ;sfí'tneúka ffcùh ydhk l%shdj,sh by, oeófï yelshdj ffcj mg, 
i;=j mj;S' wmf.a wruqK jQfha ld¾hlaIu fi,shqf,daia ydhk ffcj mg, m%cdjka 
ksIamdokfhys ,d fi,shqf,daia ì| jeàfï yelshdj we;s os,Sr yd nelaàrshd Ndú;h ms<sn| 
fidhd ne,Suhs' wOHhk lghq;= i|yd Y%S ,xldfõ nyq,j mj;sk fN!ñl wdl%uKsl j,a 
me<Eá úfYaI 4la fhdod .kakd ,oS' 

fi,shqf,daia Wmia:r u.ska t;fkda,a ksIamdokh i|yd laIqøcSù udos,s iy ffcj mg, 
jeäoshqKq lsrSu 

fuu jHdmD;sh hgf;a by< fi,shqf,daia ksIamdokhla i|yd wjeis ld¾hlaIu laIqøcSù 
udos,s úlD;sckkh u.ska ksmoùu isÿ flfrkq we;' oaú;aj iy ;%s;aj úNdcl ffcj mg, 
ksmojk ixl,khla jeä oshqKq lrkq ,efí' jeä oshqKq lrkq ,enQ laIqø cSù udos,s iy 
ffcj mg, wdl%uKsl c,c j,a me<Eá" ,S l=vq" msÿre iy wfkl=;a fnda. fYaIhka" 
uq¿;ekaf.hs wmøjH"                     l=Kq li, iy kd.rsl wm øjHh jeks mq¿,a 
mrdihl úysoS mj;sk ,s.afkdfi,shqf,daisl øjH Wfoid Ndú;d lrkq ,efí' Wmia:r f,i 
l=Kq li, yd fj<| fmd, wmøjH jeks oE fhdod .ekSu li, l<uKdlrKh wdY%s; 
mdrsirsl .eg¿ i|ydo msájy,la jkq we;' 

mdxY= ldnka ;ekam;a lsrSu iy l<uKdlrKh 

f.da,Sh WKqiqïlrK iy foaY.=Ksl úm¾hdi flfrys jdhqf.da,Sh ldnkavfhdlaihsâ by, 
hdfuka we;sjk m%n, n,mEu úoHd;aulj ikd: ù we;' fuu ldnka jdhqf.da,fhka bj;a 
lr ;ekam;= f,i jir ish oyia .Kkla .nvdlr ;nd .; yels w;r tu.ska jdhqf.da,Sh 
ldnkavfhdlaihsâ m%udKh wvqjkq we;' ldnka wjfYdaIlhka w;=rska úYd, mrsudKfhka 
ldnka wjfYdaIKh lsrSfï yelshdj mi i;=j mj;S' ^2500 GT& lsfhdafgda iuq¿fõoS mkjd 
we;s wvq ldnkavfhdlaihsâ úfudapk b,lalhka imqrd .ekSug yelsjk mrsos ldnka 
m%udKhka mdxY= ldnka f,i .nvd l< yel' fuu jHdmD;sh u.ska úIhhka 3lg wod,j 
ldnka ydks ùu wju lr .ksñka mi ;=< ldnka jeä m%udKhka r|jd .ekSu ms<sn|j 
wOHhkh flfra'  
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f;a iy jk j.d moaO;s ;=< mdxY= ldnka ;ekam;a lsrSu 

mdxY= ldnka ;ekam;a lsrSu flfrys jk j.djka" f;a j.djka iy iajNdúl jkdka;rj, 
n,mEu wOHhkh flfrkq we;' jkdka;r yd f;a j.d moaO;s ;=< mdxY= ldnka ;ekam;a 
lsrSu by< kexùu fuu m¾fhaIKfha wruqK fõ' fuysoS mdxY= ldnka ;ekam;a lsrSfï 
l%shdj,sfhys ,d laIqø cSù odhl;ajh we;=¿ wfkl=;a idOl j, n,mEu úYaf,aIKh 
flfrkq we;'  

f.j;= j.d moaO;Ska ;=< mdxY= ldnka ;ekam;a lsrSu 
f.j;= j.d moaO;s ;=< mj;sk nyq úfYaI ixl,kh fya;=fjka tajdfhys mdxY= ldnka 
;ekam;a lsrSfï yelshdj by, fõ' by, ksIamdos;hla yd Wmrsu ldnka ;ekam;a lsrSfï 
yelshdj we;s f.j;= j.d moaO;shla ks¾udKh lsrSu fuu jHdmD;sh u.ska wfmalaId lrkq 
,efí' 

Y%S ,xldfõ W;=re m%foaYfha N+ñ Ndú;h iy ldnka ;ekam;a lsrSu 

lDIsld¾ñl moaO;Skays mdxY= ldnka ;ekam;a lsrSu by, kexùfuka foaYSh ksIamdok wdY%s; 
ÿIalr;d ch .ekSu fukau úfudapkh jk yrs;d.dr jdhq m%udKh wju lr .ekSuo bgq 
lr .; yel' tu.ska f.da,Sh WKqiqï lrk wjodku wvqlr .; yels jkq we;' úYd, 
mrsudKfhka lDIsl¾udka;h isÿ flfrk Y%S ,xldfõ W;=re N+ñ m%foaYh fï i|yd 
úfYaIfhka jeo.;a fõ' fuu m¾fhaIKh hgf;a hdmkh m%foaYfha úúO lDIsld¾ñl 
moaO;Skays tajdfha l<uKdlrK l%ufõohka yd N+ñ Ndú;h hgf;a oekg mj;sk ldnka 
ixÑ;hka m%udKd;aulj úYaf,aIKh yd ii|d ne,Su isÿ flfrkq we;' tf,i úúO 
l<uKdlrK l%fudamdhka fhdod .ksñka mdxY= ldnka ;ekam;a lsrSu by, kexùu fuu 
jHdmD;sh u.ska oS¾> ld,Skj wruqKq lr f.k ;sfí' 

úoHd úfYaI{( uydpd¾h tia'ta' l=,iQrsh 
 
m¾fhaIK iyldr (   ví'ta'ã'ã'jdi,uqKs"  

fla' fudaykka" tï'tï'tia'tka fma%u;s,l ^iafõÉpd& 
    fla'tï'ã'.=K;s,l ^iafõÉpd& 
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cSù ffcj mg, Ndú;fhka fi,shqf,daia ffcjyrKh u.ska ffcj bkaOk ksmoùu 

fla'tï'ã'.=K;s,l" wd¾'wd¾'r;akdhl" tia'ta'l=,iQrsh 

ffcj bkaOk m¾fhaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 
 
 
 

ye|skaùu 
 
ffcj bkaOk l¾udka;fha mj;sk m%Odk .eg¿jla jkafka Ydl øjH u.ska ffcj bkaOk 
ksmoùu i|yd jehjk Yla;s m%udKh tu bkaOk u.ska cks; l< yels Yla;s m%udKhg 
jvd wêl ùuhs' fi,shqf,daiaj, mj;sk iaMálrEms jHqyh fya;=fjka tajd ir, iSks njg 
m;a lsrSu wiSre fõ' fï i|yd fhdod.; yels laIqø%cSù iyjdi fyda laIqøcSù tkaihsu jeä 
oshqKq lsrSu m%Odk ld¾hNdrhlaj we;' 
 
ffcj mg,hla hkq tlsfkl u;g fyda >k u;=msgla u;g we,S cSj;ajk laIqøcSù m%cdjls' 
fudjqyq ;ksj cSj;ajk laIqø cSùkag jvd fjkia yeisrSï rgdjla fmkaj;s' tneúka 
fi,shqf,daia ydhk l%shdj,sfha ld¾hlaIu;djh jeä oshqKq lsrSfï yelshdj ffcj mg, 
i;=j mj;S' 
 
wruqKq 
 
M,odhS f,i ,s.afkdfi,shaf,daia ydhkh l< yels os,Sr yd nelaàrshd f;dard .ekSu iy 
jeä oshqKq lsrSu 
 
,s.afkdfi,shqf,daia ydhkh lsÍfuys,d os,Sr j, yelshdj fo.=Khla ;=ka .=Khla muK 
jk nj wkdjrKh ù ;sfí' tlsfklska fjkia jQ ffcj mg, 7 la ksmojk ,oS' fi,shqf,daia 
w¾O>k udOHhkays ;nk ,o frdams;hkays i;s 5 ;a 6 ;a w;r îfc!IK ld,hla ;=<oS iSks 
idkaøKfha WÉpd hdpkhla ksrSlaIKh lrk ,oS' fndfyduhla frdams;hka îfc!IK 
iufhys fojk fyda ;=kajk i;sh ;=<oS by, idkaøKhlao bkamiq t<fUk i;sh ;=<oS 
idkøKfhys wvqùulao fmkakqï l<y' 
 

 
 
^rEmh 1&' jd¾;d.; jeäu ir, iSks idkaøKh os,Sr u.ska ksmojk ,oS' ish,a, ixikaokh 
lsrSfïoS F 23 frdams;h u.ska ksIamdos; iSksj, yrd;aul uOHhkh mrSlaIKhg ,la lrkq 
,enQ os,Sr nelaàrshd ffcj mg, iy wfkl=;a tal frdams;hkag jvd ie,lsh hq;= f,i by, 
w.hla .kakd neõ olakg ,enqKs' 
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7'1'1'2  ,s.afkdfi,shqf,daia o%jH u.ska t;fkda,a ksIamdokh i|yd ffcj mg, yd úlD;s 
udos,s j¾Okh lsrSu 

fla' fudaykka" wd¾' r;akdhl" tia' ta' l=,iQßh ^ndysr úoHd{& 

ffcj bkaOk m¾fhaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr' 

 

ye|skaùu( 

ffcj bkaOk hkq mqk¾ckkh l< yels njg wfmalaId flfrk Yla;s m%Njhls' tkaihsóh 
mrsj¾:k l%shdj,sh yryd t;fkda,a ksIamdokh i|yd wuqøjH f,i fi,shqf,daia wvx.= øjH 
fhdod.; yel' fuu l%shdj,sh wd¾:sl jYfhka ,dNodhS ùug kï ñ, wêl fmrmsrshï 
mshjrhka neyer l< hq;=fõ' fï wdldrfhka tkaihsóh mrsj¾;kfha jvd ld¾hlaIu 
l%fudamdhka j¾Okh lsrSu jeo.;a jkq we;' 

wruqKq( 

ld¾hlaIu f,i fi,shqf,daia iy fyá fi,shqf,daia ydhkh l< yels ffcj mg, j¾Okh 
lsrSu iy t;fkda,a yer wfkl=;a øjH ksmoùu wjulsrSu Wfoid cellulolytic ksrsjdhq cSùka 
úm¾hdihkag ,la lsrSu fuu jHdmD;sfha wNsu;d¾:h fõ'  
 
ta Wfoid" 

1'   cellulolytic csùka fjkalr .ekSu fukau fi,shqf,daia iy his,efkaia m%;sl%shd Wfoid 
laIqø cSùka f;dard .ekSu' 

2' ffcj mg, ksmoùfuys,d by, ld¾hlaIu;djhla iys; laIqø cSùka taldnoaO lsrSu 
iy ffcj mg, j,  wvx.= tkaihsuhkays cellulolytic l%shdldrlï uekSu' 

3' t;fkda,a ksmoùfï l%shd ud¾.hka yereKqfldg wfkl=;a meiSfï l%shdj,shka wjysr 
lsrSu u.ska t;fkda,a ksIamdokh by, kexùu i|yd clostridrum thermocellum iy 
rumen nelaàrshdjkaf.a wyUq úlD;s udos,s fhdod .ekSu ' 

 
m%:sM, ( 

fï jk úg;a úúO ia:dk j,ska ,nd.;a mia" f.du" fldïfmdaiaÜ iy li, j,ska iajdhq 
nelaàrshd udos,s 83 la iy os,Sr udos,s 19la fjka lr .ekSu isÿ lr we;' fuu fjka lr 
.;a nelaàrshdjkaf.a j¾Ok fõ.h b;d fyd| ^6&" fyd|^26&" uOHu ^20& fyda wvq ^31& 
hkdoS jYfhka j¾. lrk ,oS' c,c j,a me<Eá j,ska fjka lr .;a cellulolytic nelaàrshd 
udos,s 20la yÿkd.;a w;r fmryka lvodis u; fi,shqf,daia l%shdldrlï i|yd yelshdj 
we;s" fi,shqf,daia l%shd ldrlï i|yd yelshdj we;s" fi,shqf,daia ta.d¾ u; fõ.fhka 
j¾Okh úh yels udos,s j¾. 5la wOHhkh lrk ,oS' ta w;=rska fyd|u udos,s úfYaIfhys 
l%shdldrS;ajh 0'004 IU/ml f,i yÿkd .ekqKs'  
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7'1'1'3  bhqle,smagia (eucalyptus grandis) jk j.d moaO;Ska ;=< mdxY= ldnka 
;ekam;a lsrSu 

tï'tï'tia'ka'moau;s,l1"  wd¾' wd¾' r;akdhl2" tia' ta' l=,iQrsh ^ndysr úoHd{&2" 
1W!jfj,a,iai úYj úÞHd,h" nÿ,a," 2 ffcj bkaOk m¾fhaIK jHdmD;sh" uQ,sl wOHhk 

wdh;kh" uykqjr' 

ldnka ;ekam;a lsrSfuys,d mdxY= laIqø cSùka  úYd, ld¾h Ndrhla bgq lrk w;r úYd,;u 
ldnka ;ekam;= j,ska tlla f,i jk j.d moaO;Ska yÿkdf.k we;' jk j.djkays mi ;=< 
ldnka ;ekam;a lsrSu flfrys úúO idOlhkaf.a n,mEï t,a, fjhs' bhqle,smagia 
(eucalyptus grandis) Y%S ,xldfõ jk j.d moaO;Ska ;=< iq,Nj olakg ,efnk Ydlhls' 
tneúka bhqle,smagia jk j.d moaO;Ska ;=< ldnka ;ekam;a lsrSu flfrys úúO 
idOlhkaf.a n,mEu wOHhkh flf¾' fuysoS mdxY= ldnka ;ekam;a lsrSu by, kexùfuys 
,d odhl;ajh imhk ks¾Kdhlhka ms<sn|j wjOdkh fhduq lrkq ,efí' thg wu;rj jk 
j.djka" lmamdoqj i|yd jvd;au fhda.H jk wjêh kS¾Kh lsrSu o isÿ flf¾' ta iu.u 
funÿ jk j.djla ;=< mdxY= ldnka ;ekam;a lsrSfï is>%;djh hdno f;a j;= hdhla iy 
iajdNdúl jkdka;rhla iu. ii|d ne,Sula isÿ flfrk w;r tu.ska úúO mrsir moaO;Ska 
ys mdxY= ldnka ;ekam;a lsrSfï úp,khka ms<sn|j wOHhkh flfrkq we;'  

m%;sM, 

jk j.d moaO;Ska y;rla ;=<oS ia:r folla w;r meyeos,s laIqø cSj ffcj ialkaO ldnka 
(MBC) úp,khla olakg ,enqKs' jvd;au fkdfïrE jk j.d moaO;sh ^wjqreÿ 5la muK 
jhie;s& ;=< 0 -15 cm ia:rfhys wvqu ¡MBC m%udKhlao wjqreoq 11 muK jhie;s j.d 
moaO;sh ;=< tu ia:rfhys by,g MBC m%udKhlao ksrSlaIKh lrk ,oS'  fï ms<sn|j 
l,ska ,nd we;s m%:sm, j,g wkqj j.d moaO;sfhys jhia ld,h jeä ùu;a iu.. 15-30 cm 
ia:rh ;=<  MBC m%udKh wvq ùfï m%jK;djhla olakg ,enqKs' flfia jqjo j.d 
moaO;sfhys jhia ld,h iu. 15¡30 cm ia:rh ;=< MBC m%udKh jeäùu isÿfjhs' 
m¾fhaIK m%:sm, wkqj MBC iy mdxY= =  pH w.h w;r iynkaOkhla we;s neõ ;yjqre 
fõ' wjqreÿ 28la jhie;s N+ñ fldgi ;=< by,u MBC m%udKhla iys; 15¡30 cm ia:rhla 
fidhd .ekqKq w;r fndfyda ÿrg .eUqre ia:r u;oS fld< frdvq jeks øjH u.ska we;s jk 
m%;sl%shdjkays n,mEu wvqù we;s neõ m%ldY l< yel' fuf;la ,ndf.k we;s o;a; j,g 
wkqj wjqreÿ 11 jhie;s j.d moaO;sh ;=< by,g MBC m%udKhla wvx.= jk w;r fuh 
ksj¾:k l,dmSh mfiys mdxY= ldnksl mod¾:fhys jeo.;au ix>glh f,i ie,fla' ta 
yereKq fldg ldnkays wvx.= wfkl=;a ix>glhka ms<sn|j wOHhkh lsrSu ;j ÿrg;a 
b;srsj mj;S'  
fhduqj 
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7'1'1'4   mdxY= ldnka ;ekam;a lsrSu m%Yia;slrKh Wfoid f.j;= j.d moaO;s fhdod .ekSu 

ví'ta'ã'ã'jdi,uqKs" wd¾'wd¾'r;akdhl 

ffcj bkaOk m¾fhaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr' 

 

ye|skaùu  

.ia iys; f.j;= Whka" ksj¾;k wdishd l,dmfha fyd|u lDIs  jk moaO;Ska f,i 
yÿkdf.k we;' funÿ f.j;= Whkays iAjdNdúl jk wdjrKh laIh ù hdu fya;=fjka 
fN!ñl mrsirh ;=< ldnkavfhdlaihsâ ysr lsrSu wvqùu isÿfõ'jkdka;r iy jk j.d 
moaO;Ska ;=< mej;sh yels ldnka ;ekam;= m%udKh ksudkh lr we;s jqjo ksj¾:k 
l,dmfha f.j;= j.d moaO;Ska i|yd tnÿ ;lafiare lsrSula isÿlr fkdue;' Y%S ,xldfõ 
.%dóh iy w¾O .%dóh m%foaYj, mj;sk f.j;= Whka Kandyan Forest Gardens f,i 
ye|skafõ' fuu idïm%odhsl f.j;= Whka moaO;Ska Y;j¾I .Kkdjla uq¿,af,a nyqjd¾Isl 
j.djka i|yd fhdod f.k ;sfí' Y%S ,xldfõ úh<s l,dmSh idïm%odhsl f.j;= j.djka 
iajhxfmdaIS jk w;r tajd jHqyh iy ixhq;sh w;ska Kandyan Forest Gardens j,g jvd 
fjkia fõ' 

wruqKq 

f.j;= j.d moaO;Skays ldnka ;ekam;a lr .ekSfï yelshdj ksudkh lsrSu iy Wmrsu 
ldnka ;ekam;a lsrsula isÿ l< yels by, ksIamdos;hla iys; f.j;= j.d moaO;Ska jeä 
oshqKq lsrSu fuu jHdmD;sfha wruqKq fõ'm<uq woshr hgf;a f;;a l,dmh ;=< úúO úfYaI 
ixl,khkaf.ka hq;= idïm%odhsl f.j;= j.d moaO;Skays mdxY= ldnka ;ekam;a lr .ekSfï 
ydlshdj ms<sn| wOHhkh flreks'  

 

m%;sM, 

j.djka fya;=fjka mdxY= .;s ,laIKhkays isÿjq fjkialï laIqø cSù ffcj ialkaO ldnka  
C(MB-C) iy laIqø cSù ffcj ialkaO khsg%cka (MB-N) ys új¾;lhka fukau mi u;=msg 
tl;= jQ fld< frdvq j,skao oel .; yels úh' l=¿nvq fnda. j.djka yÿkajd oSug 
iudkqmd;slj mfiys laIø cSù .;s iajNdjhka fjkia ùu isÿúh' 

ishÆu ia:dkhkays 0-15 iy 15-30 cm jk w;r mdxY= ia;rkhkays laIqø cSù ffcj ialkaO 
ldnka ie,lsh hq;= m%udKhlska fjkia ùu isÿúh' jeäu laIqø cSù ffcj ialkaO ldnka 
m%udKh by,g mdxY= ia:rh ;=< mej;Su fya;=fjka laIqø cSù m%;sl%shdjka by,u mdxY= 
ia:rh ;=<g iSudù we;s nj meyeos,s úh' flfia jqjo fuu mdxY= ia;r fol w;r ie,lsh 
hq;= ;rï laIqø cSù ffcj ialkaO khsg%cka úp,khla olakg fkd,enqKs' fuf;la ,nd.;a 
o;a; j,g wkqj wfkl=;a ia:dkhkag idfmalaIj idïm%odhsl Kandyan Home  Gardens 2ys 
by,g mdxY+ ldnka ;ekam;a lr .ekSfï yelshdjla we;s neõ ;yjqre úh'  

j.=j 1( f.j;= Whkays mdxY= ldnka LKavhkays úp,kh 

m%foaYfh 
ys ku 

 
mdxY= PH 

w.h 

mdxY= Ëqø Ôù 
ffcj ialkO 

ldnka 

mdxY= Ëqø Ôù 
ffcj ialkO 

khsg%cka 

mdxY= f;;ukh  
] 

ftkaøSh  ldnka uq¿ 
m%;sY;h ] 

A B A B A B A B A B 

KHG 1 
 
KHG 2 
KHG 3 

5.7 a 5.6 a 196.4 b 161.7 a 27.4 a 29.4 a 22.2 a 20.7 a 1.8 a 1.7 a 

5.9 a 5.8 ab 369.4 a 161.7 a 118.1 a 88.3 a 22.6 a 20.2 a 5.0 a 4.1 a 

5.6 6 5.2 6 219.4 b 165.4 a 22.0 a 53.0 a 23.3 a 22.2 a 4.0 b 3.0 b 

A= 0-15 cm mdxY= .eUqr B= 15-30 cm mdxY= .eUqr KHG1,KHG2 = uykqjr f.j;= Whkays 1iy 2 SHG = l=¿ nvq 
jejQ f.j;= Whka tlu ;Srefõ§ tlu wl=ßka oelafjk w.hka ys 95] fjfihshd uÜgfï§ ie,lsh;= ;rï fjkila 
fkdoelafõ' P<0.05 
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7'1'1'5 hdmkh osia;%slalfha úúO lDIsld¾ñl N+ñ moaO;Ska ;=< mj;sk mdxY= 
ldnka ;ekam;= m%udKh ks¾Kh lsrSu 

tia' l=f.akaøka" wd¾'wd¾'r;akdhl 

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

 

ye|skaùu 

mfiys M,odhS;djh jeä lsrSug yrs;d.dr jdhq úfudapkh wvq lsrSug iy foaY.=Ksl 
úm¾hdihka we;sùu je,elaùu Wfoid lDIsld¾ñl mi ;=< ldnka ;ekam;a lsrSu b;d 
jeo.;a fõ' ksj¾;k l,dmfha lDIsld¾ñl mia ;=< ldnka .nvd lsrSug iy tajd jeä 
oshqKq lsrSug úYd, yelshdjla mj;S' Y%S ,xldfõ W;=re m%foaYh ;=< úúO lDIsld¾ñl N+ñ 
moaO;Skays ldnka ;ekam;a lr .ekSfï yelshdj ms<sn| úêu;a o;a; fuf;la fidhdf.k 
fkdue;' úúO lDIsld¾l N+ñ Ndú;hka iy úúO l<uKdlrK l%u fõohkag wod,j 
wvx.= jk ldnka m%udKh ms<sn| o;a; u.ska ksjeros N+ñ l<uKdlrKh Wfoid f.dùkag 
wjYH jk jákd f;dr;=re ,nd .; yels jkq we;'  

wruqKq  ( 
 
fuu m¾fhaIKh u.ska YS% ,xldfõ W;=re m%foaYh ;=< úúO lDIsld¾ñl N+ñ Ndú;hka iy 
l<ukdlrK l%ufõohkag wod,j mj;sk ldnka ;ekam;= m%udKh ks¾Kh lsrSu iy ii|d 
ne,Su iÿ flfrkq we;' fuysoS úúO úl,am l<ukdlrK wdldrhka fhdod .ekSu u.ska 
mdxY= ldnka ;ekam;= m%udKh jeä lr .ekSu §¾>ld,Skj wruqKq lrf.k we;' fuu 
wOHhkh u.ska ldnksl fmdfydr muKla fhdok jd¾Isl fnda." wldnksl fmdfydr 
muKla fhdok jd¾Isl fnda." ldnksl¡wldnksl fmdfydr hk foj¾.hu fhdok jd¾Isl 
fnda." kv;a;= flfrk f.j;= Whka" w;yer ouk ,o f.j;= Whka iy nyq jd¾Isl fnda. 
Iys; lDIsld¾ñl ìï hkdoS jYfhka N+ñ Ndú; wdldr yhla ;=< mdxY= ldnka m%udKh 
.Kkh lsrSu iy ii|d ne,Su iÿ flfrkq we;'  
 
m%;sM,( 
 

fuu wOHhkhg wkqj lDIsld¾ñl N+ñ Ndú;hg .efkk wdldrhka w;=rska ldnksl 
fmdfydr fhdok ìï ;=< ldnka m%udKfha ie,lsh hq;= fjkila we;s neõ meyeos,s fõ' 
;jo w;yer ouk ,o f.j;= Whka ;=< wfkla tajdg jvd by, mdxY= ldnka m%udKhla 
wvx.= njo ;yjqre úh' by,u mdxY= ia:rfhys (O-15cm) jeäu ftkøSh ldnka iy il%sh 
ldnka m%udKhla wka;¾.; fõ' laIqø cSù ffcj ialkaO ldnka iy khsg%cka ys ,nd.;a 
o;a; wkqj ldnksl fmdfydr muKla fhdok lDIsld¾ñl N+ñka ys laIqø cSùkaf.a ;;a;aajh 
wfkl=;a mdxY= l<uKdlrKhka isÿ fkdflfrk N+ókag jvd hym;a fõ'  

ldnksl fmdfydr muKla fhdok N+ñka ys by,g ftkøSh ldnka m%udKhla fukau by, 
laIqø cSù ffcj ialkaO ldnka m%udKhla  o wka;¾.; úh'w;ayer ouk ,o f.j;= Whkays 
B<Õ jeäu ftkaøSh iy laIqø cSù ffcj ialkaO ldnka m%udKhla jd¾;d úh' tu.ska mdxY= 
ldnka u; n,mEu meyeos,sj osiafõ' 
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j.=j 1 ( wOHhkh lrk ,o úúO lDIsld¾ñl N+óka ;=< ks¾Kh lrk ,o ldnka ;ekam;= 
m%udKh 

 

 
 

N+ñh 

TOC uq¿ 
ftkao%sh 
ldnka 

Tons/ha 

KMno j,ska 
TlaiSlrKh 
lrk ,o 
ldnka 

Tons/ha 

laIqo% cSù 
ffcj ialkaO 

ldnka 
Tons/ha 

c,fha 
oshjk 
ldnka 

Tons/ha 

 
il%sh 
ldnka 

Tons/ha 

 
;sìh yels 
ia:sr ldnka 

Tons/ha 

jd¾Isl 
fNda. 
j.djka 

 
8'11 

 
1'07 

 
0'88 

 
1'12 

 
3'07 

 
5'04 

w;yer ouk 
,o f.j;= 
Whka 

 
19'74 

 
1'41 

 
1'35 

 
1'58 

 
4'34 

 
15'40 

Ndú;d 
flfrk 
f.j;= Whka  

 
8'52 

 
1'45 

 
1'08 

 
1'44 

 
3'98 

 
4'54 

wldnksl 
fmdfydr 
muKla 
fhdok N+ñ 

 
6'64 

 
0'96 

 
0'66 

 
0'12 

 
1'73 

 
4'91 

ldnksl 
fmdfydr 
muKla 
fhdok 
N+ñ 

 
14'31 

 
0'99 

 
1'56 

 
0'61 

 
3'15 

 
11'17 

ldnksl iy 
wldnksl 
fojra.hu 
fhdok N+ñ 

 
8'10 

 
0'48 

 
0'79 

 
0'89 

 
2'17 

 
5'94 

 

I¾ñ,d frdIks  ¡ úoHdm;s Wmdê wfmalaIl" úoHd mYapd;a Wmdê wdh;kh" 
fmardfoKsh 

à'l=f.akao%ka   ¡ úoHd Wmdê wfmalaIl" lDIs úoHd mSGh" hdmkh úYaj úoHd,h 

wkqrdê talkdhl ¡ mYapd;a Wmdê wfmalaIl" *af,drSvd úYaj úoHd,h" wefursldj 

tia' rdclreKd  --¡ mYapd;a Wmdê" rcrg úYaj úoHd,h 

tia .,mam;a;s iy tka ' jvisxy ¡ iafõÉPd 
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7'1'2 >kSN+; mod¾: fN!;sl úoHdj iy >k wjia:dfõ ridhk úoHdj jHdmD;sh 

jHdmD;s kshuq ( uydpd¾h tï'ta'fla't,a osidkdhl ^m¾fhaIK uydpd¾h& 
  wdpd¾h cS'fla't,a'fiakdër ^ndysr m¾fhaIK uydpd¾h& 
ndysr úoHd{ ( uydpd¾h tï'ta'lrSï 

 

jHdmD;s f;dr;=re 

2011 j¾Ih ;=<oS >kSN+; mod¾: fN!;sl úoHdj iy >k wjia:dfõ ridhk úoHd 
m¾fhaIK jHdmD;sfha l%shdldrlï uQ,sl jYfhka" >k" øj iy fc,s jYfhka mj;sk úoHq;a 
úÉfPaoHhka u; mokï jQ j¾K ixfõoS iQ¾HhfldaIhka ys ld¾hlaIu;djh jeälsrSu iy 
j¾K ixfõoS iQ¾HhfldaI ,s;shï negrs iy bkaOk fldaIhkays Ndú;h i|yd fhdod.; 
yels ksks;s wxY= iys; >k iy w¾O >k nyq wjhúl úoHq;a úÉfPaoHhka ixiaf,aIKh 
lsrSu iy tajdfha ,laIK úoyd oelaùu u; mokï úh'  

1' j¾K ixfõoS iQ¾h fldaIj, ld¾hlaIu;djh by, kexùu ms<sn| úu¾IKh lsrSu 

f,dalh mqrd fmdis, bkaOk m%Njhkaf.a iS>% wvq ù hdu fya;=fjka ta i|yd fhdod .; yels 
úl,am Yla;s m%Njhka ms<sn| blauKska wjOdkh fhduq l< hq;= w;r tneúka wvq 
úhoulska ksmoúh yels iQ¾h fldaI ms<sn| fuu wOHhkh ;=<ska wjOdkh fhduq lrk ,oS' 
úúO úl,am Yla;s m%Njhka w;=rska iQ¾h Yla;sh jvd myiqfjka fhdod.; yels" úhoï 
rys; Yla;s m%Njhls' 
w¾O ikakdhl o%jHhkays mDIaG iy jHqyuh fjkia lsrSu" iajdNdúl j¾Kl" whksl 
ødjK iy úoHq;a ikakdhl nyq wjhúlhka fhdod .ekSu u.ska by, ld¾hlaIu;djhla 
iys;" ia:dhS" wvq úhoï j¾K ixfõoS iq¾h fldaI ks¾udKh lsrsu fuu m¾fhaIK 
jHdmD;sh u.ska wruqKq lr .eKqks' fuysoS j¾K ixfõoS  iq¾Hh fldaIhka úl,am Yla;s 
ckkh lsrSfï oS fhdod .; yels w;sYhskau jdis iy.; moaO;shla f,i i,lk ,oS'  

flfia jqjo o¾YSh j¾K ixfõoS iQ¾h fldaIhl 
idudkHfhka ñ, wêl jdIamYS, ødjK iys; úoHq;a 
úÉfPaoHhka iy (ruthenium (II) polypyridyl) jeks 
ixfõoSldrlhka wvx.= fõ' tneúka fuu WmlrK i|yd 
>k wjia:dfõ úoHq;a úÉfPaoHhla ks¾udKh iy ñ, 
wêl j¾Kl fjkqjg ñ, wvq" myiqfjka fidhd.; yels 
øjHhka fhdod .ekSu ms<sn| wjOdkh fhduqj ;sfí' ta 
yereKq fldg fuu j¾K ixfõoS iQ¾h fldaIhkays 
ld¾hlaIu;djh by, kexùu iïnkaOj jeo.;a jk 

wfkl=;a idOlh jkafka j¾Kl wKq wjfYdaIKh i|yd w¾O ikakdhl mDIaGhla Ndú;d 
lsrSuhs' fuu fldaIj, ghsfÜkshï Tlaihsâ Ndú; lr ;snqK o wmf.a m¾fhaIKhkao 
we;=¿j isÿ lr we;s fndfyda m¾fhaIlKhkag wkqj áka Tlaihsâ iy jHqyjh f,i fjkia 
lrk ,o w¾O ikakdhl mDIaG u.ska ghsfÜkshï Tlaihsâ m%;sia:dmkh lsrSu ms<sn|j 
wOHhkh lr we;' 

2zkj yrs; Yla;s m%Njhka Z hk ixl,amh fjkqfjka j¾K ixfõoS iQ¾h fldaI ,s;shï 
negrs iy wêOdrs;%lhka i|yd >k iy w¾O >k ;;a;ajfha ksks;s ixrÑ; nyq wjhúl 
úoHq;a úÉfPaoHhka ixiaf,aIKh lsrSu iy úia;r lsrSu 
  
úoHq;a úÉfPaoHhka hkq ksoyia whk iys; úoHq;h ikakhkh l< yels øjhka fõ' whksl 
ødjK nyq,ju fhdod .efkk úoHq;a úÉfPaoHhka jk w;r Bg wu;rj >k iy øj jQ 
;;a;ajfha mj;sk úoHq;a úÉfPaoHhkao fidhd f.k we;' kej; wdfrdamKh l< yels 
,s;shï negrs" j¾K ixfõoS iQ¾h fldaI iy ldnksl iQ¾h fldaI ksmoùu i|yd Ndú;hg 
.ekSfï oS wvq ñ,la iys;" úLdokh fkdjk ld¾hlaIu >k iy w¾O >k úoHq;a 
úÉfPaoHhka Ndú;d lsrSu jeo.;a fõ' fun÷ WmlrK i|yd Ndú;hg .ekSfï oS by, 
whksl ikakdhl;djhla" ridhksl iy úoHq;a ridhksl ia:dhS;djhla iy mq¿,a WIaK;aj 
mrdihl l%shdldrs úh yels os.= ld,Sk úYajdiksh;ajhla fuu úoHq;a úÉfPaoHhka i;=j 
;sìh hq;=h' fuu wruqKq bgq lr .ekSu i|yd úoHq;a úÉfPaoHhla i;= fun÷ .=Kdx.hka 
m%Yia: f,i f;dard .; hq;=h' fun÷ lreKq i,ld ne,sfïoS >k fyda fc,a jYfhka mj;sk
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nyq odu úoHq;a úÉfPaoHhka by; WmlrK i|yd fhdod .ekSu jvd;a iqoqiq fõ'  

fmd<s t;s,Ska Tlaihsâ  (PEO) u; mokï jQ >k nyq wjhúl úoHq;a úÉfPaoHhka úfYaIfhka 
(SPB) Nk wjia:dfõ ,s;shï negrs" j¾K ixfõoS iQ¾h fldaIhka iy ldnksl iq¾h fldaI 
i|yd fhdod .; yel' fuu >k nyq odu úoHq;a úÉfPaoHhka i;=j tn÷  fhdod.eksï i|yd 
WÑ; jk hdka;%sl .=Kdx. iy jHqyuh iïmq¾K;ajhla mj;S' flfia jqjo nyq wjhúl 
wKqj, isudka;sl p,khka fya;=fjka fïjdfha ikakdhl;djh iajNdjfhkau wvq w.hla .kS' 

>k nyq wjhúl úoHq;a úÉfPaoHhka jdIamYS, fkdjk úLdokhg ,la fkdjk øjHhka jk 
w;r f,fyisfhka yd ´kEu yevhlska ,nd .; yelsh' ta yereKq fldg iajNdjfhkau tajd 
wdf,dalu;a ùu iy kuH ùu fy;=fjka by, Yla;s >k;ajhlska hq;== Yla;s .nvd lsÍfï 
WmlrK ksmoùfï yelshdj we;' 

fmd,s we;sf,da khsg%hs,a (PAN) wdYs%; fc,a nyqwjhúl úÞHq;a úÉfPaÞH moaO;Ska u.ska ldnksl 
øjH úÞHq;a úÉfPaÞHhkaf.a by, ikakdhl;djh iy nyq wjhúl úÞHq;a úÉfPaÞHhkaf.a 
úia;D; ia:dhs;djh w;r iu;=,s;djh mj;ajd.ekSu isÿlrhs' funÿ  fc, úÞHq;a úÉfPaÞHh 
moaO;Ska ks¾udKh lsÍfï§ fc, j, whkSl ikakdhl;djh fc,j, mj;sk nyq wjhj jHqyh 
fldgia iuia; fN!;sl .;s.=K m%Yia:SlrKh i|yd yiqrejd .ekSu jeks lreKq ms<sn|j 
ie<ls,su;a úh hq;=h' by, kxjk,o hdk;s%l ia;dhs;djh iy whkSl  ikakdhl;djh iys; 
wjhúl úÞHq;a úÉfPaÞHhka ksmoúu flf¾ys jeäÿr m¾fhIK isÿl< hq;=h' tneúka fuu 
jHdmD;sh ;=,ska PAN u; mokï lreKq ksks;s irxñ; nyqwjhúl  úÞHq;a úÉfPaÞHhka iy 
wfkl=;a ksks; wxY=uh fmryka u; we¨ñkd" ghsfÜkshï" is,sld jeks Odrl  nyqwjhúlhka 
ksmoùu iy tajdfha ,laIK úia;r lsßu isÿflreKs fuu úÞHq;a úÉfPaÞHhka úÞHd.dr 
uÜgfuka ksmojk ,o ,s;shï negß" j¾Kixfõ§ iQ¾h fldaI iy wêOdß;%lhka i|yd 
fhdod.ekSu ms<sn|j m¾fhaIK lghq;= isÿfjñka mj;s' 

ifhda.S;djhka( wdpd¾h' Ô'ta' fifkúr;ak"fN!;sl úoHd wxYh fmardfo‚h úYaj 
úoHd,h 

uydpd¾h' î'B' uef,kav¾" p,au¾ ;dlaIK úÞHd,h f.d;ekan¾.a" 
iaúvkh uydpd¾h' t,a'tï' O¾uodi"fI*S,aâ ye,ï úYaj úoHd,h' 
tlai;a rdcOdksh                        

uydpd¾h' mshisß talkdhl úÞHdmSGh" nDkdhs úYaj úÞHd,h" nDkdhs    
wdpd¾h' à'tï'tï'ví'fÊ' nKavdr" fN!;sl úÞHd wxYh" rcrg úYaj       
úÞHd,h' 

m¾fhaIK iyldr( iS'ta'f;dgj;a;f.a" ví'tka'tia' remisxy" tia't,a'chr;ak" tï'fla'î' 
ví'tï' tka'wd¾' Èjdr;ak  

 

 
rEmh 1¡ >kSN=; mod¾: fy!;sl   rEmh 2¡ j¾Kixfõ§ iQ¾h 
úÞHdj iy wjia:dfõ ridhk úÞHd   fldaI ks¾udKh lsÍu' 
úHdmD;s m¾fhaIK lKavdhu ^2011&' 
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7'2'1 1' j¾K ixfõoS iQ¾h fldaIj, ld¾hlaIu;djh by, kexùu ms<sn| 
úu¾IKh lsrSu 

^1& ksks; jHqyuh m%ldY wekaf;%dvhka jk ksl,a ud;%Kh lsÍfuka j¾K ixfõoS iQ¾h fldaIhkays ls%hdß;ajh 
we;sjk n,mEï ms<sn|j wOHkh lsÍu' 

á'is'fla'úfÊr;ak1"jhs'ms'jhs'ms' wdßhjxY1" is'ta' f;dgj;a;f.a 1" ú'ms'tia' fmf¾rd2" cS'fla'wd¾'fiakdër1"2 

>kSN+; mod¾: fN!;sl úoHdj iy >k wjia:dfõ ridhk úoHdj jHdmD;sh" uQ,sl wOhHk wdh;kh" 
uykqjr" fN!;sl úoHd wxYh" Ys% ,xld újD; úYaj úoHd,h kdj, 

j¾K ixfõoS iQ¾h fldaIj, ld¾hËu;djh by, kexùfï§ f,day whk ud;%Kh isÿ lsÍu u.ska tnÿ 
iQ¾h fldaIj, Ndú;djk ksks;s jHqyhkaf.a jHqyhd;aul fjkialï isÿlsÍu l< yels nj meyeÈ,sh 
^1¡2& fï wdldrfhka ghsfÜkshï Tlaihsâ iu. iuyrla f,day ksks;s wxY= ud;%Kh lsÍfuka 
ld¾hËu;djh by, kexùug wmf.a m¾fhIK u.ska W;aiql ù we;' wmf.a j¾;udk j¾K ixfõoS 
iQ¾h fldaIhka ys bf,lafg%dav n,mEu ms<sn|j wjOdkh fhduqlr w;s w;r tu.ska isÿ jk ia:d;Sh 
foda,l fidhd ne,Sula isÿ l< yel' ksl,a ud;%Kh lrk,o ksks; iaÝálrEmS  ghsfÜkshï Tlaihsâ 
mokï fldg.;a j¾K ixfõoS iQ¾h fldaIhka ys wdfrdamK mßjdyK ls%hdj,shla ms<sn| fuu.ska 
woyia lrk,È' foda,l uÜgfïys isÿ jq ia:d;Sh fjkialï tu uÜgfïys mr;rhka j, isÿ jq 
fjkialï" wjfYdaIKh iajNdjhka ms<sn| idlaIs ,nd.; yelsúh' fuu wOHhkfhka ,nd.;a 
m%;sksIamdokh l< yels m%;sM, wkqj ghsfÜkshï Tlaihsâ iu. ksl,a ud;%Kh lsÍfïka ghsfÜkshï 
Tlaihsâ mokï jq j¾K ixfõoS iQ¾h fldaIhka ys ld¾hËu;djh by, kexúh yels nj meyeÈ,súh' 

 

 

^11&  fÊ,a wdldrfha nyq wjhúl úoHq;a úÉfPaoHhka iys; fldkagï ;s;a j¾K ixfõo 
fldaIhka ms<sn| wOHkh lsÍu 

fla'l=udr wdrÉÑ1" tï'ta'lÍï 1'" cS'fla'wd¾'fiakdër2" à'tï'tia'nKavdr3" î'Ô'uef,kav¾4 
1fN!;sl úÞHd wxYh" fmrdfok‚h úYaj úÞHd,h 2>kSN+; mod¾: fN!;sl úoHdj iy >k wjia:dfõ 

ridhk úoHdj jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr$Y%s ,xld újD; úYaj úoHd,h" kdj, 
3fN!;sl úoHd wxYh" Y%s ,xld rcrg úYaj úoHd,h" 4p,au¾ ;dIK úoHd,h f.d;ekan¾.a" iaúvkh 

by; i|yka l< j¾K ixfõoS iQ¾h fldaIhkag wu;rj f;fjks mrïmdrdfõ m%ldY fjda,aàh 
WmlrK f,i n,dfmdfrd;a;= ;eìh yels úfYaIhls'mgq ;Sre ysoeis iys; w¾O ikakdhl lafjdkaagÜ 
;Ska; j¾K ixfõoS iQ¾h fldaI (DDSSCs) (1) flfia jqjo funÿ iQ¾h fldaIhkays øj úoHq;a 
úÉfPaoHhka Ndú;d lsÍu fya;=fjka we;s jk .eg¿ bj;alr .ekSu i|yd fc,suh úoHq;a úÉfPaoHhla 
;=< hq.,kh lrk ,o frdfvdlaia fhdod .ekSu ms<sn| fuu wOHhkh ;=,ska úu¾IKh lrk,§' fuu 
úoHq;a úÉfPaoHhka leäáhï i,a*hsâ j, fydaa ghsfÜkshï Tlaihsâ j, fmd,jhs,ãka *ä fjdrhâ 
(pvdf) fmda,s we;%sf,dakhsg%hs,a (PAN) iukaú; úh' leäáhï i,a*hsâ laafjdkagÜ ;s;a ksks;s" ia:áglh 
ghsfÜkshï vfhdalaihsâ u;g tla reia lSÍfuka ghsfÜkshï vfhdlaihsâ$leäÜhñ i,a*hsâ m%ldY 
bf,lafg%davhka mss<sfh, flre‚' fuys§  ridhksl ;dml wjidok l%ufõoh fhdod .ekqKq w;r by; 
i|yka  l< ghsfÜkshï vfhdlaihsâ$leäáhï i,amhsâ bf,lafg%davhka iy fm,swe;%sf,dkhsg%hs,a fyda 
fmd,sjhsks,äka *ä fjdrhâ" iu. i,a*hsâ" whvhâ fyda f*ßla frfvdlaia hq.,hka u; mokïjq nyq 
wjhúl úoHq;a úÉfÑoHhka Ndú;d lsÍuka (QDSSC) ks¾udKh lrk ,È' fmd,sjhsks,äka *ä fjdrhsâ 
iy i,a*hsâ fhdod.ekqKq nyq wjhúl úoHq;a úÉfÑoHhka f.ka by,g m%ldY fjdaa,aàh 
ls%hdldÍ;ajhla oelajq w;r 2'6m cAcm¡2 m%udKhl flá mßm: Odrd >k;ajhla iu.0'8l muK Yla;s 
mßj¾;k ld¾hËu;djhla fmkajk,È' wvhsâ fyda f*aßla u; mokï jq úoHq;a úÉfÊohka 
nyqi,a*hsâ úoHq;a úÉfÊohka fuka ( QDSSCs) i|yd l¾hËu l%shdldÍ;ajhla fkdolajk ,È'  
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7'1'2'2' fmda,s we;%sf,dakhsg%hs,a (PAN) iy ksks;s iújr ghsfÜkShï vfhdlahsâ u; mokï 
j¾K ixfõoS iQ¾h fldaIhkays ld¾hËu;djh by, kexùu i|yd kj ñ.s%; whvhsâys n, 

moku wOHhkh lsÍu  

iS'ta' f;dgj;a;f.a1" tï't,a'fla't,a' Èidkdhl1" Ô'fiakdër1"2à'tï'ví'fÊ'nKavdr3 
4>kSN+; mod¾: fN!;sl úoHdj iy >k wjia:dfõ ridhk úoHdj jHdmD;sh" uQ,sl wOhhk wdh;kh" 

uykqjr" fN!;sl úoHd wxYh" 5Ys% ,xld újD; úYaj úÞHd,h kdj, 

miq.sh oYlh ;=<§ ksks;s iújr ghsfÜkShï vfhdlahsâ >k nyq wjhúl ^fyda fP,a & úoHq;a 
úÉfÊohka u; mokï jq j¾K ixfõoS iQ¾h fldaI m¾fhaIK lafIa;%fha by, wjOdkhla Èkd.ekSug 
iu;aúh' oekg Ndú;d jk wldnksl m%ldY fjda,aàh WmlrK fjkqjg fhdod .; yels wvq úhoï 
wdfoaYlhla f,i fuu fldaI Ndú;d lsßug yel' flfia jqjo fuu fldaI Ndú;fha m%Odku wjdishla 
jkafka fP,a úoHq;a úÉfÊÞhka iys; iQ¾h fldaI iu. ii|d ne,Sfï§ fuu fldaIj, Yla;s mßj¾;k 
ld¾hËu;djh wvqùuh' 

fuu jHdmD;sh isÿlsÍfï§" fuu m¾fhaIK lafIa;%fha m%:u jrg ñY% ,jK moa;shla ^leg whk 
folla& fhdod .ekSfuka zPAN u; mokï jq fP,a úoHq;a úÉfÊÞhka iys; j¾K ixfõoS iQ¾h 
fldaIhkays Yla;s mßj¾;k ld¾hËu;djh by, kxùu ms<sn| wOHhkh flre‚' ;ks whvhsâ 
,jKhla fhdod .ekSu fjkqjg whvhsâ whk ikakdhl;djh iemhsu i|yd ue.akSishï whvhsâ 
(Pr4NI) f,i ,jK j¾. folla fhdod.ekq‚' Ruthenium j¾K (n719) iys; ksks;s iújr ghsfÜkShï 
vfhdlahsâ bf,lafg%dv ks¾udKh lsÍu" ùÿre / FTO / ghsfÜkShï vfhdlahsâ $ úÞHq;a úÉfÊÞh/ Pt/ 

FTO / ùÿre hk wdlD;sh wkqj isÿúh' fP,a úÞHq;a úÉfÊÞhkaf.a ixhq;sh nr wkqj m%;sY;hlaf,i 
PAN=10.36%,EC=41.43%,PC=41.43% ,jK 6'21] iy whvhsâ }0'57] hkd§ jYfhka úh' tlsfklg 
iqúfYaIs jq úÞHq;a úÉfÊÞhkao iu. ue.akSishï whvhsâ ;ksj fhÿ fldaIh }2'5] ld¾hËu;djhlao 
Pr4NI ;ksj fhdok ,o fldaIh 3'3] l ld¾hËu;djhlao fmkajk ,È' flfia jqjo MgI2 i olakg 
,enq‚' y Pr4NI" 36'64 l ujq, wkq md;hlska fhdod .ekqKq fldaIfhys 3'7] l by, ld¾hËu;djhla 
iy 8'61 mA$cm¡2 l flá mßm: Odrd >k;ajhla olakg ,enq‚' újD; mßm: fjda,aàh;djh 743 mV 

m%udKhlskao fill actor 58.2% l m%udKhlskao jd¾;dúh'    

 
rEmh 1( pl% f¾Ldj (a) u.ska Mg I2 iy Pr4 NI  64% l ujq, m%udKhlska wvx.= úoHq;a úÉfÊÞ 
iys; iQ¾h fldaIfha .;s ,laIKhkao pl% f¾Ldj (b) u.ska tu iQ¾h fldaIfha Yla;s >k;ajho 
ksrEmKh flf¾'  
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udkjiïm;a iïm;a ixj¾Okh 

wdpd¾h Wmdêh " o¾Ykm;s úoHd Wmdêh iy úoHdm;s Wmdêh yodrk isiqka Tjqkaf.a 
wkqnoaO lsÍï wkqj mqyqKq lsÍï isÿ lrk ,§' 

mqyqKq lrk ,o mYapd;a Wmdê yodrk isiqka   

wEka kqf.ard ^úÞHdm;s Wmdêh 2011 jif¾§ iïmQ¾K lrk ,È'"ÞdjHuh fN!;sl úoHd &úoHd 
mYap;a Wmdê wdh;kh" fmardfo‚h úYaj úÞHd,h 

B'ã'tï' w;=fldar, úoHdm;ŝ  Wmdêh ¤ ÞdjHuh fN!;sl úÞHdj" jd¾;dj iefliñka mj;s& 
úoHd mYap;a Wmdê wdh;kh" fmardfo‚h úYaj úoHd,h 

Èkqÿ iqrx. ,xld ^ tu & 

k,skao l=,;=x.   ^ tu & 

tï'wd¾ ksYdka; ^o¾Ykm;s ¤ jd¾;dj úu¾Ykh fjñka mj;s'&" Y%s ,xld újD; úYajúoHd,h  

iS'tka' kqfm ^o¾Ykm;s Wmdêh yodrñka mj;S'& Y%s ,xld újD; úYaj úoHd,h 

jhs'mS'jhs'mS wdßhisxy ¤ ^o¾Ykm;s ¡ jd¾;dj ,shñka mj;S'& Y%s ,xld újD; úYajúoHd,h ¤ 
m¾fhaIK iyldr" uQ,sl wOHhk wdhkh 

à'wd¾'iS'fla' úfcar;ak ¤ ^o¾Ykm;s" jd¾;dj úu¾IKh fjñka mj;s'&" Y%s ,xld újD; úYaj 
úoHd,h ¤ m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh 

Cmdr. iS'whs't*a' w;a;kdhl ¤ ^ wdpd¾h Wmdêh iïmQ¾K lrñka mj;S'& fudrgqj 
úYajúoHd,h      
 
 
     
2011 jir ;=< mqyqKq lrk ,o Wmdê wfmalaIl isiqka  

fla' cks;d ¤ fN!;sl úoHd Wmdêh wjika jir YsIH ¤ hdmkh úYajúoHd,h        

à' YHdu,d ¤ fN!;sl úoHd Wmdêh wjika jir YsIH ¤ hdmkh úYajúoHd,h        

t,a'wd¾' úl%uisxy YsIH ¤ Y%s ,xld újD; úYajúoHd,h 

tÉ'ta'iS'tia'fmf¾rd ¤ fN!;sl úoHd úfYaI Wmdê wjika jir YsIH¤ fmardfo‚h úYaj 
úoHd,h 

tï'bland,a ¤ fN!;sl úoHd úfYaI  Wmdê wjika jir YsIH ¤ fmardfo‚h úYajúoHd,h 

iS'tï'î'ymafmd, ¤  fN!;sl úoHd úfYaI  Wmdê wjika jir YsIH ¤ fmardfo‚h úYaj 
úoHd,h 
  

 
 
 
 
 

 

 



18 

 

7'1'3 N=;dm Yla;sssh 
jHdmD;s kshuq ( wdpd¾h tka'î'iqnisxy ^fÊaHIaG m¾fhaIK wdpd¾h& 

m¾fhaIK f;dr;=re  

kQ;kfha Y%s ,xldj ish Yla;s wjYH;djhka imqrd .ekSu i|yd úYd, jYfhka wdkhksl 
fmdis, bkaOk fhdod .ekSu isÿ lrhs' Ys% ,xldfõ by, hk Yla;s b,ä fuka fldgila muKla 
c, úÿ,sh u.ska iemfhk w;r ta i|yd fhdod.; yels c, úÿ,s m%Njhka ish,a,lau mdfya 
fï jkúg m%fhdackhg f.k we;' funÿ lreKq fya;=fjka iïm%odhsl fkdjk iy 
úfYaIfhkau mqk¾ckkh l< yels Yla;s m%Njhka ms<sn| wjOdkh fhduqlsÍu jeo.;a fõ' 
N=;dm Yla;sss hkq funÿ .eg¨ i|yd WÑ; M,odhS úiÿuls'rfÜ hym; fjkqfjka N=;dm 
Yla;sh fhdod .ekSfï yelshdj ms<sn|j .fõIKh isÿ lsÍu uQ,sl wOHhk wdh;kh u.ska 
wdrïN lr we;'    

7'1'3'1 N=;dm Yla;sssh is;shï .; lsÍfï jHdmD;sh  

rEmh 1 (ys oelafjk mßÈ Ys% ,xldj ;=< tla;rd l,dmhla Tiafia yÿkd.;a N= ;dm iïm;a 
jHdma; ù we;' fuu l,dmh yhs,kaâ iy úchka Ys,d úoHd ixlS¾Khka w;r ueÈka hk N= 
úoHd;aul udhsula Èf.a msysgd we;s w;r tneúka tu udhsu iy fuu N+ ;dm iïm;a w;r 
lsishï iïnkaO;djhla we;ehs is;sh yel' 

           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Ys% ,xldfõ Ys,d úoHd;aul udhsu iy N+ ;dm W,am;a ^u;=msg WIaK;ajhkao iu.& 
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Ys% ,xldfõ  N= ;dm iïm;a ms<n|j iy rfÜ ÈhKqj fjkqfjka tu iïm;a fhod .ekSu 
ms<sn|j .fõIKhka isÿ lsÍfï wruq‚ka fuu N= ;dm iïm;a is;shï .; lsÍfï jHdmD;sh 
uQ,sl wOHhk wdh;kfha§ wdrïN lrk ,È' Bg wu;rj yhs,kaâ ¤ úchka iSud udhsu iy 
WKqÈh W,am;ays iïNjh w;r we;s ine¢hdj ms<sn|jo wOHhkh flf¾' 

N= fN!;sl .fõIKh ( okakd  N= ;dm iïm;a iys; m%foaYhka wjg úia;D; .fõIKhla isÿ 
l< w;r ta i|yd ksmqK;d olajk hdka;s%l WmlrK .eKqks' ue.fgd¤ fg,shßla ^MT& hkq  
lsf,daóg¾ .Kka ÿria; ixfõ§ ;dlaI‚l l%ufõohka fõ' ghsï fvdfuka bf,lafg%due.akála 
^TDEM& wvq .eUqßka msysgd we;s m%foaYj, úia;rd;aul f;dr;=re ,nd.ekSug Ndú;d flfrk 
;j;a l%ufõohls' ì%;dkH Ys% ,xlsl úoHd× lKavdhula úiska fuu MT .fõIKhka ,xldfõ 
m%:u j;djg isÿ l< w;r fuysÈ tlai;a rdcOdksfhka WmlrK i|yd wOdr §ukdjka imhk 
,§' o;a; úYaf,aIKh ;ju;a isÿfjñka mj;sk w;r oekg ,nd.;a m%;sM, u.ska fmd<fõ 
.eUqrg úys§ .sh me¿ï iys; l,dmhka ;dm iïm;a fmkajd § we;' 

 

     
rEmh 2(^jïmi& lm/,a, N= ;dm W,am;a iys; m%foaYfhka ,nd.;a MT o;a;hkays .=Kd;aulNdjh mÍlaId lr 
n,k ì%;dkH cd;sl úoHd{fhla ^ol=Kq miska ridhksl úYaf,aIKhka i|yd uyme,eiai WKqÈh W,am;a j,ska 
c, kshÈhka tl;= lr .ekSu'&  
 
N= ridhksl .fõIKhka (N= ;dm W,am;a ms<sn| wOhkh lsÍu i|yd N+ fN!;sl wOHhkhkag wu;rj 
N+ ridhksl l%ufõohkao fhdod .ekq‚' N+ ;dm c,fhys iïNjh iy tys uQ,sl WIaK;ajhka ks.ukh 
lsÍu i|yd ldnka" yhsv%cka" Tlaiscka" ixia:dksl wkqmd;hka fukau ødjH whk m%udKhka o jeo.;a 
úh' fmardfo‚h úYaj úoHd,fha iyfhda.S;djh we;sj úYaf,aIKhkaf.ka fldgila wdh;kh ;=< § o 
b;sß ldgi c¾uksfha§ o isÿ flrs‚' 

wfkl=;a iDcqj fhdod fkd.eKkq l%ufõohka 

fmd<j yeÍfï§ f¾fvdka jdhqj ksl=;a jk njo tneúka wfkl=;a fndfyda rgj, fuka N= ;dm c,fhys 
f¾fvdaka wka;.;j we;s nj;a okakd lreKls' Yla;su;a ksIal%S Sh jdhqjla jk f¾fvdaka úlsrKYS,S jk 
w;r tajd hqf¾kshï" f;daßhï jeks úlsrKYS,S uQ,øjHh ksfhdackh ùfï§ uqod yef¾' Ys% ,xldfõ 
f¾fvdka is;shï .;lsÍula fïjk;=re;a isÿlr fkdue;' tneúka Ys% ,xldfõ mrudKq n,Yla;s 
wêldßh ^AEA& iy cmdkfha úlsrKYS,SoHdjka cd;sl wh;kfha (NIRS) iyfhda.S;djh we;sj 
f¾fvdka is;shï .;lsÍfï jevigykla wdrïN lrk ,§' fuu m<uq jevigyk u.ska úI iys;  
f¾fvdka m%udKhla iys; m%foaYhka wef;d;a tajd y÷kd .ekSug fukau fuf;la fkdo;a úlsrKYS,s 
L‚c iïm;a y÷kd.ekSug o wdOdr ,nd.ekSug yel' Bg wu;rj N= ;dm W,am;a wjg w;s wl%ñl  
f¾fvdka uÜgï fya;=fjka fuu N= ;dm W,am;a fmd<fõ my, we;s .eUqre fldgia j,ska iïNjh jk 
neõ is;sh yelsh' N+ ;dm W,am;a ms<sn|j N+ fN!;sl f;dr;=re" N+= ridhksl f;dr;=re iy wfkl=;a 
wod, f;dr;=re ,nd .ekSfuka rfÜ hym; i|yd fhdod .; yels tn÷ iïm;a ms<sn| ksjerÈ 
wjfndaOhla .; yelsjkq we;' 

m¾fhaIK iyldrjre ( tka'î'iqßhwdrÉÑ" à'î' ksu,aisß 

fcHIaG udKav,sl ld¾ñl ks,Odß ( tia' ´md; 
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rEmh 1 ( uy me,eiai ßl%ukfhys 
Èia jq m%;sfrdaOl;d wdlD;sh A- B 
fldgfiys uq¿ È. m%udkh ls'ó' 26 
fõ'  

  
 

1000Ωm 
2400Ωm 

3600Ωm 

 

   7'1'3'2' › ,xldfõ  N+= ;dm iïm;a j, N+ fN!;sl N+ ridhksl wOHhkhka 

wdpd¾h tka'î'iqnisxy1" tka'î'iqßhwdrÉÑ1" à'î' ksu,aisß1" iS'î' Èidkdhl1" wd'¾' pkaøð;a 

by, hk Yla;s wjYH;djhka fya;=fjka fõ.fhka laIh ù hk f*dis, bkaOkhka fjkqjg 
fhdod .; yels mqk¾ckkh l< yels úYajdiodhs Yla;s m%Njhka fidhd hEfï Yla;s 
wNsfhda.hg kQ;k f,dalh uqyqK mdñka isá' Yla;s wjYH;djhka 100] la muK wdkhksl 
f*dis, bkaOkhka u.ska imqrd .kakd YS% ,xldj jeks rglg fuu wjYH;djh ;Èka n,mdhs' 
wmf.a úoHq;a wjYH;djhka i|yd c, úÿ,sh" iq<x Yla;sh iy iQ¾h Yla;sh Ndú;d flreKo 
tajd ish,a, ld,.=‚l ;;a;ajhka u; rod mj;sk w;r iS>%fhka ish Wmßu Odß;djhkag 
<.dfjñka  mj;S' N= ;dm Yla;sh hkq ,xldfõ úoHq;a wjYH;djhka i|yd fhdod .; yels 
mqk¾ckkh yels Yla;s m%Njhls'  

wruqKq(  

› ,xldfõ N+ ;dm iïm;a wOHhkh my; wruqKq fmroeß lrf.k wdrïNh lrk ,§'  

1' N+ ;dm iïm;a j, ;dm m%Njhka iy N+ ;dm wkql%ñlhka ms<sn| fidhd ne,Su'  
2' okakd N+ ;dm W,am;a ish,a,gu wdikakfhka we;s yhs,kaâ ¤ úchka Ys,d ixlSrKhka ys            

l%uh yd m%;sM, 

fuu m%foaYfhka wjg ue.akfgdfg¨ßhsla (MT) iy wfkl=;a úoHq;a pqïnl l%ufõohka fhdod 
.ksñka N+ fN!;sl .fõIKhka isÿlrk ,§' yhs,kaâ ¤ úchka iSudj yryd È.ska jeä jk 
f,i msysgd we;s uy me,eiai N= ;dm lafI;%fha olakg ,enKq m%;sfrdaOl;d wdlD;sh rEmh 1 
ys fmkajd we;' m%;sfrdaOl fjkia ùï mdIdKhka ys ;dm .;s ,laIKhkag fl,skau 
iudkqmd;sl jk neõ Wml,amkh lrñka ,nd.;a ixLHd; o;a;hka .eUqre w.hka njg 
mßj¾;kh lrk ,§'  

  

 

 

   
 

 
 
 
 
 
 
 
 

 
 
 

 
 

 

 

 

 

 

 

 

compositions of geothermal 

and non-geothermal waters.  

 
rEmh 2( N+ ;dm iy N+ ;dm 
fkdjk c,fhyys ridhksl 
ixhq;Ska ii|dne,Su 
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N+ ;dm lafI;%hkaaf.ka ,nd.;aa c,fhys N+ ridhksl yd iuiaa:dksl .;s.=Khka ms<sn| 
wOHhkhka isÿfjñka mj;s' tu m%foaY j,ska ,nd.;a  N== ;dm yd N= ;dm fkdjk c,fha 
ixhq;SSka ii|d ne,Su rEmh 2 ys olajd we;' fndfyda ia:dkhka ys ridhksl iudklï 
kSSÍlaIKh flreKq w;r tu.ska tu j¾. fol ioygu tlsfklg iïnkaO jk iïNjhla 
mj;sk neõ meyeÈ,s úh'  

 

 

 

udkj iïm;a ixj¾Okh          

o¾Ykm;s Wmdêh i|yd ,shdmÈxÑ jq m¾fhaIK iyldrjre 

à'î' ksu,aisß ¡( yhs,kaâ ¤ úchka uhsug úfYaIfhka wod, jk › ,xldfõ N= ;dm  
wkql%ñlhka Z hk ud;Dldj hgf;a fmardfo‚h úYajúoHd,fha 
o¾Ykm;s Wmdêh i|yd ,shdmÈxÑ jk ,È'  
 

tka'î' iQßhwrÉÖ (  ue.akfgdfg¨ßhsla iy wfkl=;a N+ fN!;sl l%ufõohka Ndú;fhka N=  
;dm iïm;a is;shï .; lsÍuZ hk u;Dldj hgf;a fmardfo‚h úYaj 
úoHd,fha o¾Ykm;s Wmdêh i|yd ,shdmÈxÑ jk ,È'  
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7'1'4 m%ldY ridhk úoHdj 
úl,am Yla;s m%Njhla f,i iQ¾h Yla;sh 

jHdmD;s kshuq ( uydpd¾h fca'tï'tia'nKavdr 

m¾fhaIK f;dr;=re 

f*dis, bkaOk wmf.a m%Odk Yla;s iïm;a jk w;r tu.ska wmf.a Yla;s wjYH;djhkaf.ka 
80] la muK imqrd .; yel' flfia jqjo fuu f*dis, bkaOk fmd<j háka wiu f,i 
jHdma; ù we;s w;r mj;sk m%udKho iSñ; fõ' isÿqlr we;s úYaf,aIKhka wkqj oekg 
mj;sk fmdis, bkaOk ixÑ;hka bosrs jir ishhl muK ld, iSudjlg muKla m%udKj;a 
fõ' tfukau fuu fmdis, bkaOk oykh fya;=fjka ñksidf.a fi!LHhg wys;lrjk iy 
foaY.=Ksl úm¾hdihkag fya;=ldrl jk yrs;d.dr jdhQka ksl=;a ùu isÿ fõ' fulS w¾nqohka 
fya;=fjka úoHd{hska kHIaál Yla;sh" iq<x iy iQ¾h Yla;sh jeks úl,am Yla;s iïm;a 
wkafõIKh lsrSu wdrïN l<y' fuu ish¿ Yla;s m%Njhkaf.a úúO jdis iy wjdis we;s w;r 
flfia jqjo fuu Yla;s m%Njhka w;=rska f,fyisfhka ,nd .; yels mdrsirsl yd foaY.=Ksl 
n,mEï wju f,i we;s lrk Yla;s m%Njh f,i iq¾h Yla;sh ye|skaúh yel' ñys u; 
nyq,ju we;s Yla;sh fukau úoHq;h njg f,fyisfhkau mrsj¾;kh l< yels Yla;s m%Njho 
fõ' mj;sk wNsfhda.h kï ksks;s mrsudKfha uQ,sl mrsj¾;k ixisoaëka weiqrska fuu Yla;s 
mrsj¾;k ld¾hlaIu;djh 5¡10 .=Khlska by< kexùuhs' fï whqrska iQ¾h Yla;sh ld¾hlaIu 
f,i wfkl=;a Yla;s m%fNaohka njg mrsj¾;kh lsrSu ms<sn| .fõIKhka isÿ lsrSu i|yd 
m%ldY ridhk úoHd jHdmD;sh u.ska m¾fhaIK osh;a flf¾'  

iajdNdúl m%Ndixiaf,aIK l%shdj,sfhaoS yrs; Ydl úiska ridhksl m%;sl%shd ud,djla Tiafia 
ldnkavfhdlaihsâ iSks njg m;a lsrSu isÿ flf¾' fuu iajNdúl l%shdj,sfhaoS jeo.;a mshjr 
2la fyda w¾O m%;sl%shdjka wvx.= fõ' bka m<uqjekak kï Tlaiscka iy fm%dafgdaka ^yhsv%cka& 
ksmoùu i|yd c, wKq TlaislrKh lsrSuhs' fojekak hkq Tlaiscka yd ldnkavfhdlaihsâ 
m%;sl%shdfjka .a,Qfldaia ksmoùuhs' iajNdúl m%Ndixiaf,aIK l%shdj,sh wkqldr lsrSu u.ska 
iQ¾h Yla;sh" úoHq;h yd ridhksl Yla;sh njg mrsj¾;kh lsrSu isoq l< yel' 
 

 
 
 
 
 
 
 
 
 
 
 

Schematic diagram of natural and artificial photosynthesis 

 
fuu jHdmD;sfha oS¾>ld,Sk wruqK kï Yla;s w¾nqoh i|yd fhdod .; yels úi÷ula fidhd 
.ekSuhs' ta i|yd úl,am Yla;s m%Njhka ms<sn| wkafõIKhka yd m¾fhaIKhka l%shd;aul 
lsrSu isÿ flf¾' m%ldY ridhk úoHd jHdmD;sh m%Odk jYfhka úl,am Yla;s m¾fhaIK 
lafIa;%hg iïnkaOj l%shd;aul jk w;r iQ¾h Yla;sh m%ldY mßj¾;kh u.ska ridhksl iy 
úoHq;a Yla;Ska njg m;a lsrSu i|yd kj øjHhka jeä oshqKq lsrSug wjOdkh fhduq lr we;'  
 
ta yereKq fldg iQ¾h Yla;sh Ndú;fhka l¾udka; ¥mlhka bj;a lsrSu i|yd msrsmyoq 
l%ufõohla ms<sn| wkafõIKh lsrSuo fuu jHdmD;sh u.ska isÿqfõ' by; i|yka l< m%Odk 
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wNsm%dhka j,g wu;rj fmardfoKsh úYaj úoHd,fha mY= ffjoH mSGfha iyfhda.S;djfhka Y%S 
,xldfõ úh<s l,dmfha cSj;ajk ck;djf.a jl=.vq frda. ms<sn| isÿ flfrk jeo.;a 
wOHhkhlao fuu jHdmD;sh u.ska wrUd we;' 
 
fï whqrska uQ,sl wOHhk wdh;kfha m%ldY ridhk úoHd lKavdhu u.ska iq¾h Yla;sh 
úoHq;h iy bkaOk njg mrsj¾;kh lsrSug iy c, ¥Isl bj;a lsrSug fhdod .ekSu ms<sn| 
m¾fhaIK isoq lrhs' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

m¾fhaIK iyldrjreka( fca'wls,jika" fla'à'úfcar;ak" tia'tï'jdikd" hQ'ví' m%oSma 
^iafõÉPd& 

fcHIaG udKav,sl ld¾ñl ks,Odrs ( ã'w¿;amgne|s 

 

 

 

 
7'1'4'1  iQ¾h Yla;sh úoHq;a Yla;sh njg m;alsrSu i|yd j¾K ixfõoS iQ¾h fldaI" ksLr úIg 

ikaê iQ¾h fldaI iy uqyqï iq¾h fldaI ks¾udKh lsrSu 

fca'wls,jika" ã'w¿;amgne|s" ã'O¾uúl%u" fla'à'úfcar;ak" tia'tï'jdikd" hQ'ví' m%oSma" fca'nKavdr 
m%ldY ridhk úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

wruqKq( 

iQ¾h Yla;sh úoHq;a Yla;sh njg mrsj¾;kh lsrSu 
^a&  iQ¾h Yla;sh úoHq;a Yla;sh mjg m;alsrSu i|yd úúO iQ¾h fldaI ksmojñka mj;S'  

ghsfÜkshï vfhdlaihsâ naotube mg,hka u; j¾K /ia lsrSfï tallhla f,i Q-dot   

cds fhdod .ekSu ms<sn| wkafõIKh lrk ,oS' 

^b&  ksLr úIu ikaê iq¾h fldaI ksmoùu i|yd odhl¡m%;s.%dyl hk ixl,amh fhdod 
.ekSu 

^c)  iQ¾h fldaI i|yd bf,lafg%davhla f,i fhdod .eksug SnO2 nanotube ixiaf,aIKh  
      lsrSu' 
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m%;sM, 
 
^1& FTO Wmia:rh u; ilik ,o úksúo fmfkk TiO2 nanotube fm,la" ID ksks;s jHqyhka 
f,i >k wjia:dfõ j¾K ixfõoS iq¾h fldaIhkays bf,lafg%dak mrsjykhg yd tla/ia lsrSug 
fhdod .kakd ,oS' m%;s.%dyl wekafgkd (D-A) j¾Kl" tajdfha by, ujq, WÉfPaok ix.=Klh 
iy ld¾hlaIu wjldYSh wdfrdamK úfNaok yelshdj fya;=fjka j¾K ixfõoS iQ¾h 
fldaIhkays wdf,dalh tla /ia lsrSfï ld¾hlaIu;djh by, kxjhs' tneúka fuu wOHhkfhaoS 
wm úiska Ru-(11) m%;s.%dyl wekafgkd j¾Kl iy isÿre ikakdhlhla f,i Spiro-Ome TAD 
j,ska ixfõokh lrk ,o úúO .klue;s úksúo fmfkk TiO2 nanotube array bf,lafg%davhka 
iys; j¾K ixfõoS iq¾h fldaI WmlrKhka ksmojk ,oS' AM 1.5 G, 100mW/cm

2 oSmk 
;Sj%;djhla hgf;a Yla;s mßj¾;k laIu;djh 1'94] úh' fuu wjia:dfõoS TiO2 nanotubes 
uQ,sl jYfhka TiCl4 m%;sldrhkag ,la lrk ,oS' Fill Factor ke;s ùulska f;drj" TiO2 

nanotubes osf.ys jeäùu;a iuÕ fldaIOdrdfjys f¾Çh jeäùula ksrSlaIKh lrk ,oS' 
 
FTO ùÿre ldp u; úksúo fmfkk TiO2 nanotubes iys; j¾K ixfõoS iQ¾h fldaI ksmoùu 
i|yd m%Yia: ;;a;ajhka fukau úksúo fmfkk TiO2 nanotube array j, jHqyd;aul iy rEm 
úoHd;aul ,laIKhkao jd¾;d lrk ,oS' *ä fjdßka ud;%Kh lrk ,o ikakdhl ldphka u; 
>klï f,i wyqrk ,o ;=kS TiO2 ia:rhka wefkdavh f,i iy il%sh ia:rh u; jQ poly (3,4-

ethylene dioxythiopene): Poly 26 (Styrenesulfonate/Au ia:rhka lef;davh f,i l%shd lrk 
wmj¾;s; ldnksl m%ldY fjda,aàh WmlrK ms<sn| .fõIKhka isÿ lrk ,oS' il%Sh ia:rfhys 
poly (3-hexylthiopene) (P3HT) iy (6,6)-phenyl-C61-butyric acid methyl ester (PCBM) 

ñY%Khla wvx.= fõ' >kj wiqrk ,o TiO2 ia:rhka rys; WmlrKhka iuÕ ii|d n,k l, 
by; i|yka l< wdldrfha WmlrKhl 28 m%;sfYdaOk iajNdjh by, w.hlao kslafIamK 
ydksh wju w.hla o .kS' ;joqrg;a idkao% ixY=oaO P3HT iy P3HT:PCBM ñY%Khka u.ska 
ksks;s jHqyd;aul P3HT il%sh ia:rhla ,nd .kakd ,oS' il%Sh ia:rfha .klu wkqj iQ¾h fldaI 
l%shdldrS;ajhkao wkafõIKh lrk ,oS' P3HT:PCBM nr wkqj wkqmd;h 1(0'8 m%udKhlska 
;nd .ksñka 32 P3HT iy PCBM úúO idkao%Khka fhdod .ksñka idok ,o wmjra;sk iQ¾h 
fldaIhkays P3HT iy PCBM idkao%Khka ms<sfj,ska nr wkqj 1'5] iy 1'2] jk úg jeäu 
flá mrsm: Odrdjla iy by<u ld¾hlaIu;djhla olakg ,enqKs' fuu.ska 100 mW/m

2 
wdf,dal ;Sj%;djh 35 iy  AM 1'5 ;;a;ajhka hgf;a by, jYfhka ia:dhS" 3'7] lg jvd 
by, Yla;s mßj¾;k laIu;djhla ,nd .ekSug bv ie,fia' 

fuu fidhd .ekSï" 2011 jif¾aoS Thin Solid Films, European Journal of Applied physics and 
J.Natl. Sci. Foundation Sri Lanka ys m%ldYhg m;a lrk ,oS'   
 

7'1'4'2  c, úÉfPaokh u.ska jdKsc f,i yhsv%cka iy Tlaiscka ksmoùu i|yd nyq.=Ksl 
band-gap tandem fldaIhka iy UV, Visible iy IR fm%dafgdak u.ska il%Sh l< 

yels ;=kS mg, m%ldY W;afm%arl iys; WmlrKhka jeä oshqKq lsrSu 

fca'wls,jika" ã'w¿;amgne|s" ã'O¾uúl%u" " hQ'ví' m%oSma" tia'tï'jdikd" fla'à'úfcar;ak" fca'nKavdr 
m%ldY ridhk úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

wruqKq 
iQ¾h Yla;sh úoHq;a Yla;sh njg m;a lsrSu 
kj l%ufõohla Ndú;fhka nyq.=Ksl bandgap iQ¾h fldaIhka ksmoùu isÿ flreKq w;r fuu 
kj l%uh Ndú;fhka myiqfjka tandem WmlrKhlao ksmoúh yel' tfukau ;=kS mg, m%ldY 
W;afm%arlhka (Wod: Wo3 iy Cu2O) ks¾udKh lsrSuo isÿ úh' c, úÉfPokh i|yd iqoqiq 
WmlrKhla ksmoùu i|yd fuu bf,lafg%davhka tandem wdldrfhka tl;= lsrSu isoq l< yel' 
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m%;sM, 

nyqj¾KOr ixfõoS uqyqï iq¾h fldaIhka i|yd kùk ;dlaIKsl l%ufõohla y÷kajdoSu isoq 
úh' UV oDIH l,dmh ;=< wkqmQrl wjfYdaIKh isoq l< yels j¾Kl ;=kla ksks;s isMál 
rEms TiO2  l=vq u;g wêfYdaIKh lrk ,oS' fuu j¾K.ekajQ TiO2 ksks;s wxY+ka ldnksl 
isoqre ikakdhl (Hc) Spiro-OMeTAD Ndú;fhka wysu; ixhq;shlg ñY%Khla idod.kakd 
,oS' tu ñY%Khka nyqj¾KOr ixfõoS uqyqï iQrah fldaIhka ksmoùu i|yd ldur 
WIaK;ajfhaoS ikakdhl Wmia:rhla u;g fhdok ,oS' UV wjfYdaIKh lrk j¾Kl (TPD) 
iy oDIH wdf,dalh wjfYdaIKh lrk j¾Kl (Ru-TPA-NCs) hkqfjka 
j¾Kl folla fhdodf.k ;ekQ ;ks uqyqï ia;r moaO;sfha ndysr lafjdkagï laIu                                                                                  
;djh ;ks j¾aK fldaI tlsfkldf.a EQE ,laIKhkays uq¿ tl;=j iuÕ i¾jj¾K 
m%;spdrhla olajk ,oS' fuys úia;r lrk ,o l%shdj,sh ;dlaIKsl jYfhka b;d ir, yd 
kj;u tlla fõ' fuu l%ufõoh ;ks uqyqï ia:rhla fyda ia:r f,i ;ekqK Tandem jHqyhla 
i|yd ldur WIaK;ajfhaoS i¾jj¾K ixfõokh i|yd fhdod .ekSfï yelshdjo we;' fuu 
fidhd.ekSï 2011 jraIfhaoS Physical chemistry chemical physics ys m%ldYkhg m;a lrk ,oS' 
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
7'1'4'3  c,h msrsisÿ lsrSu i|yd ridhksl" úoHq;a ridhksl iy m%ldY ridhksl l%ufõohka 

^ jl=.vq frda.h flfrys  Al iy F n,mEu ms<sn| wOHhkh flfrk úfYaI 
jHdmD;shls& 

fca'wls,jika" ã'w¿;amgne|s" ã'O¾uúl%u" hQ'ví' m%oSma" tia'tï'jdikd" fla'à'úfcar;ak" fca'nKavdr 
m%ldY ridhk úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

wruqKq  

1 wkqrdOmqr osia;%slalfha ksoka.; jl=.vq wl¾ukH;djhg wod,j *a,qfjdrhsâ iy 
wfkl=;a f,day whk idkaøKhka (Al

+3
, Cd

+2
, Pb

+2
, Ca

+2
, Mg

+2
) wkdjrKh lr .ekSu 

2 rcrg jl=.vq frda.hg n,mdk AlFx  ixfhda.hka wkdjrKh lr .ekSu 

3 WHO m%ñ;Skag wkql+,jk mrsos mdksh c,fhys *a,qfjdrhsâ idkao%Khka wvq lsrSu 
i|yd ld¾hlaIuj iy  wd¾:sl jYfhka ,dNodhS l%ufõohla jeäoshqKq lsrSu 

 m%;sM, 

rcrg m%foaYfha c,fha .=Kd;aulNdjh msrslaid ne,Su iy ixLHd;aul f,i úYaf,aIKh lsrSu 
isÿ flreKs' m¾fhaIK fidhd .ekSïj,g wkql+,j i;=ka fhdodf.k w;ayod ne,Sï isÿ lrk 
,oS' fuu w;ayod ne,Sï wjika jQ ú.i m%;sM, m%ldYhg m;alsrSug wfmalaId flf¾' 

udkj iïm;a ixj¾Okh 

fca'wls,jika id¾:l f,i ksks;s úoHd yd ksks;s ;dlaIKh ms<sn| úoHdm;s Wmdêh iïmQ¾K 
lrk ,oS' 
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7'1'5 ;dm úoHq;a Yla;sh ksmoùu 
jHdmD;s kshuq ( wdpd¾h tka'ã'iqnisxy 

jHdmD;s f;dr;=re 

j¾;udkfha f,dj mqrd úoHd{hska n, Yla;sh yd ta wdY%s; lreKq ms<sn| ñka fmr lsisoskl 
fkdjQ ;rï wjOdkhla fhduq lr we;' kj Yla;s m%Njhka fidhd .ekSug fyda Yla;s Ndú;h 
ld¾hlaIu lr,Su Wfoid ;dlaIKsl l%fudamdhka jeä oshqKq lsrSug m¾fhaIK lafIa;%fha 
wjOdkh fhduq ù we;' 

úoHdfjys uQ,sl isoaOdka;hla f,i Yla;s yqjudrej 100] l ld¾hlaIu;djhlska isoq fkdjk 
w;r Yla;sh ;dmh f,i ydks ùu isÿqfõ' fndfyda Yla;s mßj¾;khkaysoS 50] lg;a jvd by, 
m%udKhlska Yla;sh mrsirhg ksoyia ùu isÿ fõ' 

úoHq;h ksmoùu i|yd Yla;sh úYd, jYfhka Ndú;hg .efka' kHIaGsl bkaOk fyda f*dis, 
bkaok oykfhka l%shd;aul jk ;dm n,d.drhka u.ska 87] lg;a jvd m%udKhla úoHq;h 
ckkh lsrSu isoqfõ' úYd, jYfhka Yla;sh Ndú;hg .efkk wfkla lafIa;%h kï m%jdyk 
wxYhhs' th 100] lau f*dis, bkaOk oykh u; r|d mj;S' fuu m%udKh b;d l=vd fldgila 
f,i mj;sk mqk¾ckkh l< yels Yla;s m%Njhkaf.ka ,nd .efka'  

oekg Ndú;d jk l%ufõohka u.ska ;dm Yla;sh 
úoHq;a fyda hdka;%sl Yla;sh njg yerùfïoS u;= 
jk m%n,;u wjdish jkafka ksl=;ajk ;dm 
Yla;sfhka m%fhdackj;a f,i fhdod.; yels 
jkqfha b;d l=vd m%udKhla ùuhs' ;dm Yla;sfhka 
jeä fldgila mrsirhg uqod yef¾' fuhg 
fya;=j jkafka jdIam tkacsu fyda wNHka;r oyk 
tkacsu tla;rd by, WIaK;aj w.hloS muKla 
l%shd;aul ùuhs' thg wu;rj" idudkH 
l%shdj,sfhaoS Yla;s mrsj¾;k lSmhlau isoq fõ' 
WodyrKhla f,i .,a wÕ=re Yla;sfhka 
l%shd;aul jk úÿq,s W;amdol hka;%hla ;=< my; 
i|yka Yla;s mrsj¾;khka isoq fõ' 

.,a wÕ=rej, wvx.= ridhksl Yla;sh       ;dm 
Yla;sh       c, wKqj, pd,l Yla;sh       
g¾nhskhkays hdka;%sl Yla;sh      W;amdol  
hka;%fha hdka;%sl Yla;sh       úoHq;a Yla;sh 

wjidkfhaoS uq,oS ;snQ Yla;sfhka 25]la muKla m%fhdackj;a f,i fhdod .efkk w;r b;sß 
ish,a, ;dmh f,i ydks ù hhs' fï wdldrfhka oekqj;aj fyda fkdoekqj;aj ;dmh f,i 
ydksjk Yla;sfhka fldgila fyda b;sß lr .; yels fõ kï tu.ska úYd, jYfhka jdis 
ie,fikq we;' Yla;sh ms<sn| isoq flfrk m¾fhaIKhkays fï ms<sn| wjOdkh fhduq lr we;s 
w;r tu.ska oekg l%shd;aul jk lsishï moaO;shl uq¿ ld¾hlaIu;djh by, kexùu 
wfmalaId flf¾' ;jo ksj¾;k l,dmSh rgla f,i wmg iQ¾h ;dmh úYd, m%udKhlska 
,nd.; yels w;r fuu ;dmh fl,skau úoHq;h njg mrsj¾;kh l< yelskï tu.ska wmf.a 
Yla;s wjYH;djhka imqrd .; yels fõ' 

;dm úoHq;a jHdmD;sh u.ska ;dm úoHq;a wdprKh Ndú;fhka ;dmh fl,skau úoHq;h njg 
mßj¾;kh lsrSu i|yd wjYH o%jHuh yd WmlrK jeä oshqKq lsrSu isoq flf¾'fuu ;dm 
úoHq;a WmlrK ;dm Yla;sh úoHq;a Yla;sh njg mßj¾;kh lsrSu isoq lrhs' ;dm úoHq;a 
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W;amdol hka;%hla (TEG)hkq tn÷ WmlrKhls' ikakdhlhla WIaK;aj wkql%uKhlg ,la 
lrk úg ta osf.a bf,lafg%dak mßjykhla isoqjk nj okakd lreKls' ndysr mßm:hla yryd 
fuu bf,lafg%dakhka m%fhdackhg .; yels úoHq;a Odrdjla f,i ,nd .ekSu i|yd wiudk 
o%jHhka folla Ndú;fhka oaú;aj ikaëka ks¾udKh lsrSu iy tu ikaëka w;r WIaK;aj 
fjkila mj;ajd .ekSu l<hq;= fõ' fuu ixisoaêh ‘Seebech effect’  f,i ye|skafõ' ´kEu 
TEG hka;%hla ;=< fuu ‘hot’ iy ‘cold’ hkqfjka fyda  ‘thermocouples’ hkqfjka ye|skafjk 
ikaê 2la wvx.= úh hq;=h' ckkh jk fjda,aàh;djh fuu ‘thermocouples’ ys úYd,;ajh u; 
r|d fkdmj;sk neúka TEG  hka;%hl m%udKh mj;sk ;dlaIKsl l%ufõohka wkqj fjkia fõ' 
Ndú;djk o%jHfha n,mEulska f;drj" jeä oshqKq lrk ,o wdlD;shla u.ska fuu hka;%hkays 
ld¾hlaIu;djh by, kexúh yel' ksks;s ;dlaIKh iy iajhx¡ix.;s l%u fõohka u.ska 
fuh isoq l< yels neõ wfmalaId flf¾' Y%S ,xldfõ ;dm úoHq;a m¾fhaIKhka isoq lsrSu i|yd 
uQ,sl wOHhk wdh;kh u.ska fmruqK f.k we;' j¾;udkfhaoS myiqfjka fhdod.; yels 
o%jH Ndú;fhka fï i|yd uQ,sl m¾fhaIKhka isoq lr we;' ;dm úoHq;a m%;sodkhka u; 
fN!;sl ks¾Kdhlhkays n,mEu msrslaid ne,Sug uQ,sl udklhkao ksmojk ,oS' 
 

 
 
wfmalaId lrk m%;sM, 

1 Y%S ,xldfõ m¾fhaIK lafIa;%hg ldf,daÑ; úIhla y÷kajd oSu iy uQ,sl f,i 
l%shd;aul lsrSu' 
 

2 Y%S ,xldj ;=< ;dm úoHq;h iy tys fhoSï ms<sn| Wkkaoqjla iy oekqu jHdma; lsrSu 
 

3 ;dm úoHq;a m%;sodkhka flfrys uQ, o%jHhka f.a úúO mrdñ;Ska iy talñ;Ska ys 
n,mEu y÷kd .ekSu iy cHdñ;Skays n,mEu y÷kd .ekSu iy idïm%odhsl fkdjk 
ix.;s l%ufõohka Ndú;fhka jvd ld¾hlaIu ;dm úoHq;a udklhka jeä oshqKq lsrSu' 
 

4 m%dfhda.slj fhdod .; yels" ,dNodhS" myiqfjka ,nd .; yels ;dm úoHq;a  udklhka 
jeä oshqKq lsrSu 
^Wod( iQ¾h Yla;sh" l¾udka;Yd,d j,ska fyda msoqre fyda oyhshd jeks o%jH oykfhka 
ksl=;ajk$ wmf;a hk ;dm Yla;sh& 

5 foaYSh iy .Dyia: l¾udka;hka i|yd úhoï wvq  TEG tallhka ksmoùfï yelshdj 
ms<sn|  wkafõIKh lsrSu 

 
 

Set of TEGs produced at 

IFS to test the effect of 

element length on the 

final TE output. 



28 

 

7.1.5.1 ;dm úoHq;a Yla;sh ksmoùu 

tka.ã. iqNisxy" tka.î.iQßhdrÉÑ" à.î.ksu,aisß 

;dm úoHq;a  Yla;s jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

ld¾hlaIu f,i Yla;s Ndú;h isoq l< yels ;dlaIKsl l%fudamdhka jeä oshqKq lsÍu iy Yla;sh 
ckkh lsrSfï kj l%ufõohka wkdjrKh lr .ekSu kQ;k f,dalfha m%n, wjYH;djhla ù we; ' 
WIaK;aj fjkila mj;ajd .ekSfuka" ;dm úoHq;a ckl hka;%hka u.ska ´kEu ;dm m%Njhla 
fhdod.ksñka úoHq;h ckkh l< yel' Co-generation hk uQ,sl isoaOdka;h u; mokïj fuu ;dm 
úoHq;a W;amdolhka u.ska mj;sk moaO;shl uq¿ ld¾hlaIu;djh by, kexùuo isoq flf¾' Y%S ,xldj 
;=< fuf;la yrshdldrj úkdYkh fkdjqKq fuu ldf,daÑ; m¾fhaIK y÷kajd oSu i|yd wm úiska 
mshjr f.k we;' 

ikakdhlhla WIaK;aj wkql%uKhlg ,la lrk 'úg ikakdhlh osf.a bf,lafg%dak mßjykla isoqjk 
nj okakd lreKls' ndysr mßm:hla yryd fuu bf,lafg%dakhka m%fhdackhg .; yels Odrdjla f,i 
,nd .ekSu i|yd wiudk o%jHhkaf.ka ;ekq ikaê folla iy tu ikaê fol w;r WIaK;aj fjkila 
mj;ajd .ekSu wjYH fõ'  úoHq;h ckkh lrk fuu ixisoaêh ’Seebeck effect’ f,i ye¢kafõ' fyd| 
;dm úoHq;a o%jHhl Seebeck ix.=Klh by, w.hla úh hq;=h' tfukau ;dm ikakdhl;djhlao ;sìh 
hq;=h.tu.ska jvd by, fjda,aàh;djhla we;s l< yel'  

wruqKq 

iq¾h ;dmh fyda wmf;a hk Yla;sh Ndú;fhka wvq úhoula iys; ;dm úoHq;a W;amdol y÷kajd oSug 
mshjr f.k we;'tn÷ W;amdol hka;%hla u.ska ´kEu ;dm m%Njhlska ydksjk ;dmh fhdod.ksñka 
úoHq;h iy¡ckkh lsrSu isoqjk neúka Yla;s laIu;djh ms<sn| .eg¿jla u;= fkdfõ' Yla;s m%;sodkh 
flfrys fN!;sl mrdñ;Ska" wkq ms<sfj, wdlD;s iy fudähq, ksraudKh hk idOlhkays n,mEu 
wkafõIKh lsrSu" fuu jHdmD;sfha uq,sl woshr hgf;a isoq flreKs' 

m%;sM, 

ikaê i|yd fhdod .ekqK lïìj, os." úIalïNh jeks fN!;sl ks¾Kdhlhka" fudähq,hla i|yd 
fhdod .ekqKq fY%aKs.; iïnkaO;djhka" WIaK;aj mrdihka" il%sh iy wl%Sh isis,khka hk 
idOlhkays fjkiaùï u.ska we;s jk n,mEï ms<sn| wOHhkh lrk ,oS ' tn÷ iuyr mrdñ;Ska i|yd 
m%Yia: w.hka ks¾Kh lsrSuo isoq lrk ,oS' 

rEmh 1  iy 2 ys oelafjk mrsos ikaê úfNaokh iuÕ M,odhS m%;sodkh by, keÕSu  
isoqfõ'  

rEmh 1 fjda,aàh m%;sodkh iy hot yd  cool ikaê úfNaokh fjkia ùu ¡ ikaê úfNaokh iuÕ 
m%;sodkh by, ke.Sfï m%jK;djhla oelafõ'  

rEmh 2 fudähq,hkaf.a ffioaOdka;sl iy m%dfhda.sl m%;sodkhka ii|d ne,su ^iqNisxy iy 
msrsi" 2011& 
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7'2 lD;su nqoaêh yd jHjydrsl bf,lafg%daksl 
fud,h ( mß.Kl wl=re uqyqK; iy isxy, NdIdj uq,sl fldg .;a lD;su nqoaêh 

jHdmD;s kshuq ( uydpd¾h wdisrs kdkdhlaldr ^m¾fhaIK uydpd¾h& 

m¾fhaIK f;dr;=re 

fud<h yd mß.Kl w;=re uqyqK;la (BCI) fyj;a iakdhql w;=re uqyqK;la hkq fud<h iy 
mß.Klh w;r Rcq iïnkaO;djhla we;s lrk ;dlaIKsl moaO;shls' fud<fhka hefjk úoHq;a" 
pqïnl fyda .;sl ix{djka u.ska iaúÉ" frdao mqgq" mß.kl fyda iakdhq WmlrK jeks ndysr 
WmlrK l%shd lrùu i|yd fuu moaO;Ska Ndú;d flf¾' fun÷ moaO;Sska úfYaIfhkau jeo.;a jkafka 
fN!;sl wdndOj,g ,laj isák mqoa.,hska yghs' 
 
fud<h yd mß.Klh w;r ikaksfõok moaO;shla we;s lsrSu i|yd ld¾hlaIuj oDvdx. yd 
uDÿqldx. ks¾udKh lsrSu fuu jHdmD;sfha wruqK fõ' fun÷ moaO;shla ks¾udKh lsrSfuka 
mqoa.,fhl=g lsisoq ndysr in|;djhlska f;drj WmlrK l%shd;aul lsrSfï yelshdj ,efí' fï 
wdldrfhka tn÷ wdndê; mqoa.,hska yg ;u ujq NdIdj u.ska tn÷ WmlrK l%shd;aul lsrSug 
wjia:dj ie,fia' ñksia fud<h ;=< isoqjk we;eï l%shdjka fya;=fjka úúO m%;spdrhka we;sjk w;r 
tajd WÑ; ixfõol u.ska wkdjrKh lr .ekSug yels jk w;r tu.ska fun÷ w;=re uqyqK;a i|yd 
fhdod .; yelsfõ' WodyrKhla f,i fud<fha l%shdldrlï u.ska Magneto encephalography (MEG) 
u.ska wkdjrKh lr .; yels pqïnl lafIa;%hka ks¾udKh ùu isoqfõ' iuyr l%shdldrlï fya;=fjka 
Scalp Electroencephalography (EEG) fyda ndysl mDIaGhka fyda brain Electrocorticography (ECoG), 
u.ska wkdjrKh lr .; yels úoHq;a ix{djka we;s flf¾' j¾;udkfhaoS  MEG jeks WmlrKhka 
fnfyúka ñ, wêl jk neúka  EEG iy EcO Gjeks WmlrK nyq,ju Ndú;d fõ'  
   

   úoHq;a ix{djka   

 
 

 
        

     fu<h 

 

 
mrs.Klh 

 

 

MEG fyda l%shdldrS Magnetic Resonance Imaging hka;% iuÕ ii|d n,k l, EEG moaO;Ska ,dNodhS jqjo Y%S 
,dxlSh ck;djg ;ju;a tajd ñ,oS .ekSug fkdyels uÜgul mj;S' tneúka ta i|yd fhdod .; yels ,dNodhS 
uDoqldx. iy oDGdx. ksraudKh lsrSu fuu jHdmD;sfha tla wruqKla fõ' tfukau Y%S ,xldfõ oreKq f,i 
wdndê; mqoa.,hska yg Ndú;d lsrsug yels ;:H ld,Sk BCI moaO;shla jeä oshqKq lsrSu ;joqrg;a wruqKq lr 
.efka' fuu.ska EEG ix{d u.ska is;=ú,s y÷kd .ekSu;a tu is;=ú,s j,g wkqj l%shdldrlï isoq lsrSug;a 
wjYH kj ;dlaIKsl l%u fõohka jeä oshqKq flf¾'  

l:k wmyiq;djhka iys; mqoa.,hska yg ndysr iudch iuÕ ikaksfõokh Wfoid ld¾hlaIu ikaksfõok 
l%uhla wjYH fõ' fuu jHdmD;sh u.ska wdndê; mqoa.,hskaf.ka ,nd .efkk m%Odkhka Ndú;fhka isxy, 
l:kh isoq l< yels l:k ixiaf,aIlhla o jeä oshqKq lrñka mj;S' w;a fyda ndyq Ndú;d l< yels 
wdndê;hka yg h;=re mqjrejla fyda bf,lafg%dksl w;ajeiaula ,nd fok w;r tf,i Ndú;d l< fkdyels 
udxY fmaYS wl%Sh wdndê;hskayg YrSrfha ´kEu fldgilska .efkk EMG ix{djka Ndú;fhka l:k 
moaO;shla fhdod .; yel' fun÷ ix{d Wmfhda.S lrf.k wf;a f.k hd yels isxy, l:k WmlrKhla 
ksmoùug n,dfmdfrd;a;= fõ' 
 

j¾Olh 

wekf,d.a$äcsg, a 
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7'2'1  fud<h mrs.Kl w;=re uqyqK;  (BCI) 

ye¢kaùu  

wdndê; mqoa.,hska i|yd EEG fyj;a Electroencephalography  u; mokï jQ BCI moaO;shla ks¾udKh lsrSu 
fuu m¾fhaIK lKavdhfï uQ,sl wruqK fõ' EEG WmlrKhka idudkHfhka ñ, wêl jk neúka BCI 
moaO;shla i|yd fhdod .ekSug ñf,ka wvq uDoqldx. iy oDVdx. ks¾udKh lsrSu iy jeä oshqKq lsrSu m%Odk 
jYfhka isoq flf¾' wfkl=;a wruqK jkafka Y%S ,xldfõ oreKq f,i fN!;sl wdndOhkag ,lajq mqoa.,hska i|yd 
;:H ld,Sk BCI moaO;shka jeä oshqKq lsrSuhs' fuu.ska  EEG ix{d Ndú;fhka is;=ú,s y÷kd .ekSu iy tu 
is;=ú,sj,g wkqj l%shdldrlï isoq lsrSu jeä oshqKq flf¾' miq.sh jir fol mqrdjgu BCI wdY%S; mrafhaIK yd 
ixj¾Ok lghq;= ud¾. folla ;=<ska isÿ flreks' 

wruqKq 
 
^1& mqoa.,hkaf.a is;=ú,s y÷kd .ekSu iy y÷kd.;a is;=ú,s wkqj WmlrK l%shdlrùu i|yd kj 

l%ufõohka iy uDoqldx. moaO;Ska jeä oshqKq lsrSu' fuu.ska jvd;a ksjeros yd iajdNdúl f,i BCI 
moaO;Ska i|yd fhdod .; yels kj ffp;islhka fidhd .ekSu isoq flf¾'  

^2& EEG j¾Olhka" má.; lsrSfï bf,lafg%davhka we;=¿ wvq msrsjehla iys; oDVdx.hka ks¾udKh lsrSu 
iy jeä oshqKq lsrSu 

m%;sM, 

fuu jHdmD;sfha uQ,sl woshr hgf;a BCI moaO;Ska i|yd ld¾hlaIu f,i Ndú;d l< yels kj is;=ú,s ms<sn| 
wjOdkh fhduq flreks' BCI moaO;sh u.ska ksjerosj y÷kd .; yels fukau iajdNdúlj fhdod .; yels 
is;=ú,s iuQyhla fidhd .ekqKs' fïjd ‘imaginary arrow vements’ f,i ye¢kafõ' fïjdfha l%shdldrS;ajh 
ms<sn|j mrSlaId lrk ,oqj uq¿ukskau ksjeros tajd nj ;yjqre úh'  

fojk woshr hgf;aoS rEmjdyskS l%shd;aul lsrsug" ldur wdf,dalu;a lr .ekSug iy isxy, mrs.Kl l:kh 
u.ska ikaksfõokh lsrSug yelshdj we;s ;:H ld,Sk BCI moaO;shla ksmoùu i|yd wjOdkh fhduq lrk ,oS' 
miq.sh jif¾oS ;kk ,o wvq msrsjehla iys; 8 channel EEG/EOG, EMG j¾Olhka ;:H ld,Sk BCI moaO;Ska 
i|yd fhdod .ekSug kùlrKh lrk ,oS' wk;=rej fuu j¾Olhkaf.ka          EEG, EMG iy EOG  
ix{djka má.; lsrSu i|yd iïmQ¾K uDoqldx. meflachla jeä oshqKq lrk ,oS' úúO úIhka wdY%s;j 
,efnk ix{djka ,nd .ekSug yd j¾. lsrSug GENIE hkqfjka ye|skafjk EEG              u; mokï jQ 
BCI moaO;shla ksraudKh flreKs' fuu moaO;sh EEG kd,sldjka y;rla muKla fhdod .kakd ,oS' oreKq 
f,i wdndê; jQ frda.Ska 90] lg;a jvd wlaIs p,khka isoq lsrSfï yelshdj we;s neúka" wlaIs p,khkaf.ka 
EOG yryd ,efnk úOdkhka BCI moaO;shg ,nd .ekSu i|yd w;sf¾l myiqlï o tla flreKs' rEmjdyskS 
l%shd;aul lsrSu" wdf,dalh ,nd .ekSug iy mrs.Kl WmlrK l%shdlrùug kj oDVdx. moaO;shla ^oqria: 
md,l& jeä oshqKq lrk ,oS' 
 

m¾fhaIK iyldr( î'úfca;=x.   bfiâ' ilald*a 
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7'2'2 isxy, NdIdj uQ,sl fldg.;a lD;%Su nqoaêh 

f;dr;=re 

l:d lsrSfï wmyiq;d iys; mqoa.,hska yg ix{d NdIdj y÷kk fyda fkdy÷kk ndysr mqoa.,hska 
iuÕ ikaksfõokh ld¾hlaIuj isoq lsrSu i|yd l%ufõohka wjYH fõ' tneúka tn÷ mqoa.,hska 
i|yd wf;af.khd yels" Tyq fyda wehf.ka ,nd .efkk m%odkhka u.ska l%shd flfrk isxy, l:kh 
iys; bf,lafg%dksl moaO;shla m%fhdackj;a fõ' fujeks wdndê; mqoa.,hskayg h;=re mqjrejla fyda 
w;ajeiqï jeks WmlrKhla Ndú;d l< yels kï tjekakkayg bf,lafg%dksl w;a jeiqula fyda h;=re 
mqjrejla iys; isxy, l:k moaO;shla iqoqiq fõ' l:kh isoq lsrSug fkdyels udxY fmaYS wl%Sh 
mqoa.,hska yg ;u YrSrfha ´kEu fldgil l%shdkdrS fmaYS u.ska we;s flfrk EMG ix{djka Ndú;d 
l< yel' 

wruqKq iy wNsu;d¾:hka 

fuu jHdmD;sh hgf;a microcontrollers u; mokï jQ wf;a f.k hd yels isxy, l:kh isoq lrk 
bf,lafg%dksl l:k moaO;shla jeä oshqKq lsrSu isoq fjñka mj;S' w;a fyda ndyq l%shd lrùug yelshdj 
;sfnk wdndê;hka i|yd m%Odk WmlrKhka f,i h;=re mqjrejla fyda bf,lafg%dksl w;a jeiqula 
iemfhk w;r l:k wmyiq;d iys; udxY fmaYS wl%Sh mqoa.,hskayg YrSrfha ´kEu fldgil 
l%shdldrS fmaYs u.ska we;s flfrk úoHq;a ix{djka m%odkhka f,i fhdod .; yel'  

m%;sM, 

isxy, YíodKq Ndú;d lrñka isxy, l:kh i|yd mrs.Kl o;a; .nvdjla jeä oshqKq lrk ,oS' 
tfukau isxy, j.ka;Ska isxy, l:kh njg yerùu i|yd mrs.Kl uDoqldx.hkao by, kexùu isoq 
flreKs' udxY fmaYSkays oq¾j, p,s;hka u.ska ,nd fok úOdkhka mrsj¾;kh Wfoid EMG 
jraOlhka ks¾udKh lrk ,oS'         

Diaphones  j,ska iukaú; isxy, l:k mrs.Kl o;a; moaO;sfha m%udKh wvq lsrSu i|yd .=Kd;aul 
isxy, l:khla ksmoúh yels úúO ixisoaëka /ila i|yd fhdod .efkk ;dlaIKsl l%u fõohka 
ms<sn| úia;rd;aul wkafõIKhla isoq flreKs' úúO l%ufõohka w;ayod ne,Suo isoq úh' fn,a, iy 
uqLh jgd we;s fmaYs p,khka mghlg ;ekSfuka isxy, Yíohka ckkh jk ia:dkhg wod,j" isxy, 
jpk rdYshla úIh m: folla wkqj má.; lrk ,oS' 
 
Diaphone  iy hybride phoneme  u; mokï jQ l:k moaO;shla ksraudKh lsrSu i|yd kj 
l%ufõohla fidhd .ekqKs' ieÕù we;s Markov l%ufõohka o iïnkaO lsrSfuka fuu l:k moaO;Ska 
u.ska isxy, jpk iajdNdúl f,i Yíohg ke.sh yel' tfukau fuysoS Ndú;d flfrk phone-

diaphone mrs.Kl o;a; .nvdjo l=vd w.hla .kS' fuu o;a; moaO;sh f.dvkexùfï lghq;= 
iïmq¾Kfhka wjika lr we;' 

udkj iïm;a ixjraOkh 

úoHdm;s Wmdê isiqka ( m%Yd;a l=udrisrs" Wmdê wdh;kh" fmardfoKsh úYajúoHd,h 

o¾Ykm;s Wmdê isiqka( Oïñl úfca;=x." úoq,s bxcsfkare wxYh" fmardfoKsh  úYajúoHd,h 
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7'3' mdßißl iy mDÓú úoHd 

7'3'1 ridhksl yd mdßißl moaO;s wkqrEmKh 

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

m¾fhaIK f;dr;=re 

ridhksl yd mdßißl moaO;s wkqrEmK m¾fhaIK lKavdhu" jir 2009 w.Nd.fhaoS wdpd¾h 
fu;a;sld úiska msysgqjk ,oS' by, hk c, b,a,qu i|yd iqoqiq úi|qula f,i N+ .; c,h ye|skaúh 
yels jqjo ñksia l%shdldrlï" ld,.=Ksl fjkiaùï id.r c, uÜgu by, hdu iy wfkl=;a 
iajdNdúl fya;+ka ksid fuu N+.; c,h mrsfNdackh i|yd kqiqoqiq ;;ajhlg m;aúh yel' >k 
o%djK wka;rdkslhkays isoqjk ridhksl l%shdj,ska wjfndaO lr .ekSug N+.; c, ¥IKh ksudkh 
lsrSug iy ,jK c,h wl%dka;sh y|qkd .ekSu i|yd m¾fhaIK lghq;= isoq flfrk w;r ñksidf.a 
hym; fjkqfjka úi|qï fidhd .ekSu Wfoid fuu moaO;s wdo¾Ykh lrk ,oS'  

i¾fmkaáksys iajdNdúl o%djK hdka;%K ( mßirhg ksoyia úh yels úI iy.; uQ, o%jHhka 

i¾fmkaáka mia ;=<ska mßirhg ksoyia úh yels fl%dañhï" ksl,a yd ueka.kia jeks úI iys; uQ, 
o%jHhkaf.a iajdNdúl o%djK hdka;%Khka ms<sn| wjfndaO lr .ekSu fuys m%Odk wruqKq fõ' yshqñla 
o%jH iy ueka.kSia Tlaihsâ jeks idOlhkaf.a n,mEu wkqj fl%dañhï ksoyia ùu wOHhkh lsßu 
i|yd ksrEmK moaO;shla fhdod .ekqks' i¾fmkaáka miaj, mj;sk ksl,a iy fl%dañhï úfYaI 
m%dma;sh y|qkd.ekSu i|yd bosrsfhaoS iskafl%dfgdaka u; mokï jQ  jeä oshqKq lrk ,o j¾Kdj,sl l%u 
fõohka fhdod .efkkq we;' úúO ueá o%jH ;=<ska ksl,a bj;a lsrSfï hdka;%sl ksrEmkhkao fuu 
jHdmD;sh hgf;a wOHhkh flreKs' 

2011 j¾IfhaoS wka;¾cd;sl yd cd;sl uÜgñka m¾fhaIK m%ldYkhka ;=kla m, flreKs' fuu 
jHdmD;sh m¾fhaIK iyldrjrshl jk wd¾ï'ta'hQ'rdcmlaI fukúh úiska ish o¾Ykm;s Wmdêh 
i|yd isoqlrk ,oS' 
fï i|yd iaùvkfha International Foundation for Science  fj;ska m¾fhaIK m%;smdok ,nd .; yels 
úh'  

fmdfydr fhdod we;s l=Uqre mia ;=<g wdiksla wêfYdaIKh(  
 
pH w.hka iy wfkl=;a fN!; ridhksl ks¾Kdhlhkag wkqj úúO mia j¾. u; úúOdldrfhka 
wdiksla yd.SlrKh isoqúh yel' tneúka wldnksl wdikslays yd.SlrKh ks¾Kh lsrSu i|yd 
ksYaÑ; îfc!IK ld,hla  iys; wOHhkhla isoq jQ w;r fuysoS fmdfydr fhoQ iy fkdfhoQ l=Uqre 
mia idïm,a mÍlaIjg ,la flreKs' YS% ,xldfõ f;;a l,dmfhka iy úh<s l,dmfhka ,nd.;a mia 
ksheos wgla fhdod .ekqKs'  

wd¾'tï'ta'hQ'rdcmlaI" tia'tia'wd¾'tï'ã'tÉ'wd¾'úfcafialr" whs'mS't,a' chr;ak" ta'udOù ^úoHd 
mYapd;a Wmdê wdh;kh&" wdpd¾h fla'uy;ka;s," N+; rdcq iy uydpd¾h à'm%oSma (IIT fpkakdhs ) 
fuu m¾fhaIKh i|yd odhl;ajh imhk ,oS' 

li, ìï wdY%s; wm c,h mßjykh tajdfha whika m%:sm, iy wm c,h msrshï lsrSu 

f.dydf.dv iy .ïfmd, li, ìïj,ska ,nd .kakd mia iy wm c,h ms<sn| wOHhk lghq;= 2010 
j¾IfhaoS wrUk ,oS' N+ fN!;sl úYaf,aIKhkaf.a iyfhda.fhka ld,Skj iy ia:dkSh fjkialï 
wOHhkh lsrSu isoq lr we;' ta iu.u msrshï lghq;= i|yd .e,fmk ksks;s o%jHo we;=¿ úúO 
o%jHhka mrSlaId lr ne,Su iy jeä oshqKq lsrSu isoq flreKs'  
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î'cS'tka'fiõjkaos lDIsl¾u mYapd;a Wmdê wdh;kfhka ish o¾Ykm;s Wmdêh ,nd.;a w;r 
tia'tia'wdra'tï'ã'tÉ'wdra'úfcafialr o¾Ykm;a Wmdêh i|yd úoHd mYapd;a Wmdê wdh;kfha ,shd 
mosxÑ ùu isoq flreKs' inr.uqj úYaj úoHd,fha Wmdê wfmalaIl YsIHhka fofofkl= ish wjika 
jir mrafhaIK jHdmD;s lghq;= isoq lr;s'  

iyfhda.S mrsfhaIK jHdmD;s( 

jeä oshqKq lrk ,o j¾Kdj,SË l%ufõohka Ndú;fhka úI uQ,o%jHhkaf.ka ¥Is; mia ksheoSkays 
îfc!IKh ms<sn| wOHhkhka fldrshdfõ leka.afjdka cd;sl úYaj úoHd,fha iyfhda.fhka isoq 
flreKs' 

;sridr ixj¾Okh Wfoid úoHd yd ;slaIK m¾fhaIK iyfhda.S;dj (SATREPS) fmardfoKsh 
úYajúoHd,h" ihskdgd úYajúoHd,h" reyqKq  úYajúoHd,h" —Y%S ,xldfõ li, ìï ia:dkSh ¥QIKh 
md,kh iy m%;sld¾ñl ;dlaIKh˜ i|yd jir 5 lg JICA - JST m%;smdok 

ihskdjd úYaj úoHd,h" cmdkh ( mfiys c, úl¾Il yeisrSï ms<sn| isoq flfrk m¾fhaIK  

fldamkafya.ka úYaj úoHd,h" fvkaud¾lh( uydpd¾h mSg¾ tka.rsidâ" wdpd¾h fu;a;sld ú;dkf.a 
úoHdm;s Wmdê wfmalaIsldjkaf.a m¾fhaIK wëlaIK lñgqfõ idudcsldjla fõ' 

Isudfka úYajúoHd,h" cmdkh( wêfYdaIKh ms<sn| iyfhda.S;d m¾fhaIK 

cd;Hka;r c, l,uKdlrk wdh;kh iy hdmkh úYajúoHd,h( 

hdmkfha c,ixjdhlhka y|qkd.ekSu ms<sn| m¾fhaIK wOHhkhka  

m¾fhaIK iyldr ( whs'mS't,a' chr;ak" wd¾'tï'ta'hQ' rdcmlaI" tia'tia'wd¾'tï'ã'tÉ'wd¾'  
úfcafialr 

iafõÉPd m¾fhaIK isiqka ( ta'tï'pkao%fiak ^mYapd;a úoHd Wmdê wdh;kh& osiakd  weye,shf.dv 
^inr.uqj úYaj úoHd,h&" fidakshd udhdlvqj ^inr.uqj úYaj 
úoHd,h&" î'cS'tka' fiõjkaos ^lDIsl¾u mYapd;a Wmdê wdh;kh& 

iyfhda.S lKavdhu ( uydpd¾h jhs'tia'´la ^leka.ajka cd;sl úYaj úoHd,h" fldßhdj& 

uydpd¾h cs' tka.id¾" uydpd¾h fla'tï'fckaika" wdpd¾h fla'Tßã%ika 
^fldamka fya.ka úYaj úoHd,h" fvkaudralh& 

   uydpd¾h à'm%oSma ^bkaoSh ;dlaIK wdh;kh" fpkakdhs& 

uydpd¾h wd¾'ùriQrsh" wdpd¾h ta' nKavdr" wdpd¾h m;aurdca ^fmardfoKsh 
úYaj úoHd,h& 

uydpd¾h fla' ljgf;da ^Isudfka úYaj úoHd,h" cmdkh 

wdpd¾h l%siafgdam¾ ´ia ^lekagnrs úYaj úoHd,h" kjiS,ka;h& 

wdpd¾h fyar;a uka;%s;s,l ^ IWMI "Y%S ,xldj& 

wdpd¾h à' ñl=kakka ^hdmkh úYaj úoHd,h" Y%S ,xldj& 
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7'3'1'1    i¾fmkaákays iajdNdúl o%dhK hdka;%K ( mrsirhg ksoyia úh yels úI uQ, o%jH 

ta'hq'rdcmlaI" tï'ú;dkf.a" iS'´ia" ví'tï'ta'à'nKavdr" wd¾'ùriQßh 
1ridhksl yd mdrsirsl moaO;s wkqrEmk mrafhaIK lKavdhu" uQ,sl wOHhk wdh;kh" yka;dk mdr" uykqjr" 

Y%S ,xldj 
2N+ úoHd fomd¾;fïka;=j" lekagnrs úYaj úoHd,h" kjiS,ka;h 

2ridhk úoHd fomdra;fïka;=j" fmardfoKsh úYaj úoHd,h 

N+.; c,h ¥IKh u.ska mdrsirsl yd fi!LH .eg¿ we;s l< yels fl%dañhï" ksl,a" fldfnda,aÜ iy 
hlv jeks ner f,day" Y%S ,xldfõ we;s i¾fmkaákhsÜ jeks wd.afkah mdIdKj, by, 
idkao%Khkaf.ka wvx.= jk neõ y|qkdf.k ;sfí' i¾fmkaáka miaj, wvx.= fl%dañhï" ksl,a iy 
ueka.kSia iajdNdúlj o%djKh ùfï hdka;%K y|qkd .ekSu iy pH, ,s.kan iy Tlaihsv jeks 
mdßiÍl idOlhkays n,mEu wkqj tu o%djKh ùu fjkia jk wdldrh ms<sn|j wOHhkh lsrSu fuu 
m¾fhaIKfha wruqK úh' Y%S ,xldfõ i¾fmkaákhsÜ ksê wjg msysgd we;s ,sx c,h ;=< ksl,a iy 
ueka.kSia by, idkao%Khkaf.ka wvx.= neõ ;yjqre úh' tfukau i¾fmkaáka mfiys ksl,a yd 
ueka.kSia jeä m%udKhla Ydl j.g ,nd.; yels yd yqjudre úhyels wdldr j,ska mj;sk neõ 
fmkakqï flreKq neúka Ydl u.ska wjfYdaIKh ùfï iy N+ .; c,h oQIKh ùfï wjOdkula mj;S' 
^j.=j 1&    

I¾fmkaáka mia j,ska fl%dañhï ksoyia ùu wvqh' tneúka yshqñla wï, iy ueka.kSia Tlaihsâ ys 
n,mEï wkqj fl%dañhï wvx.= LKSc o%jHhlska (fuchsite) úI iys; ixhqc;dj yhla jk fl%dañhï 
whk ksoyia ùu ksrSlaIKh i|yd wkqrEmK wOHhkhla isoq flreKs'  

j.=j 1 ( 
Table 1. Bioavailable and exchangeable Ni and Mn with water and ionic strength 

Extractants 
Amount released ( mg kg-1) 

Ni Mn 

Water and Ionic Strength   

Distilled H2O (pH 6.5, 24 h) 56.0 4.8 

0.1 M NaNO3 (pH 7.0) 167.0 39.6 

0.01 M NaNO3 (pH 7.0) 47.0 16.0 

0.001 M NaNO3 (pH 7.0) 33.8 5.6 

 

7'3'1'2  fmdfydr fhdod we;s l=Uqre mia j,g wdiksla wêfYdaIKh 

tï' ú;dkf.a 1" ta'hq' rdcmlaI 1" tia'tia'wd¾'tï'ã'tÉ'wd¾'úfcafialr 1" tka'ùrr;ak2" jhs'tia' ´fla 3 

1 ridhksl yd mdßißl moaO;s wkqrEmk m¾fhaIK lKavdhu" uQ,sl wOHhk wdh;kh 
2 laIqo% cSj jd;dlaIK úoHd tallh" uQ,sl wOHhk wdh;kh" uykqjr 3 ffcj úoHd mrsir 

fomd¾;fïka;=j" leka.afjdka cd;sl úYaj úoHd,h" fldrshdj 

fndfyduhla rgj, iq,N f,i wdiksla wvx.= wldnksl lDñkdYl Ndú;hg .efka'  flfia jqjo 
ksj¾;k l,dmSh l=Uqre mia ;=< wldnksl wdiksla Nd.SlrKh ms<sn| fidhd.;a o;a; b;d w,amh' 
ksYaÑ; îfc!IK ld,iSudjla ;=<oS Y%S ,xldfõ f;;a l,dmfhka iy úh<s l,dmfhka ,nd.;a 
fmdfydr fh¥$fkdfh¥ mia ksheos wgla wOHhkhg fhdod .ekqKs' mia u; 1000 mg$kg m%udKhlska 
mej;s w;r j¾Kdj,SlaI o;a;j,g wkqj f;;a l,dmfha mia j, hlv$ we¿ñkshï Tlaihsâ by, 
idkao%Khkaf.ka wvx.= neõ ;yjqre úh' wdiksla ¥QIKhg ,laùfï by, wjodkula we;s mia j¾. 
úh,s l,dmfhka ksrSlaIKh flreKq w;r tajdfha by,  pH w.hla" wvq hlv$ we¿ñkshï 
Tlaisyhsfv%dlaihsâ m%udKhla iu.u wvq yshqñla .af,a m%udKhla olakg ,enqKs' m¾fhaIK m%:sm, 
j,g wkqj wdiksla oQIKhg ,laùug we;s yelshdj" mfiys fN!; ridhksl ,laIK u; mokïj 
we;s neõ ;yjqre úh' 
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7'3'1'3   úúO o%jH u; *a,qfjdrhsâ wêfYdaIKh ùfï hdka;%sl wkqrEmKh 

tï' ú;dkf.a 1" whs'mS' t,a'chr;ak 1" tia'tia'wd¾'tï'ã'tÉ'wd¾'úfcafialr 1" ta'tï' pkao%fiak 2" tï' N+;rdcq
 3" à'm%oSma 3 

1 ridhksl yd mdrsirsl moaO;s wkqrEmk m¾fhaIK lKavdhu" uQ,sl wOHhk wdh;kh"   uykqjr' 2 úoHd 
mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 3 ksks;s úoHd  DST tallh" bkaoSh ;dlaIK wdh;kh" 

fpkakdhs" bkaoshdj 

úúO whksl m%n,;djhka fhdod.ekSu pH" *a,qfjdrhsâ m%fõYKh" mDIaG ixlS¾K wkqrEmkhka iy 
j¾Kdj,SË l%ufõohka fhdod .ksñka .síihsâ iy r;= mia jk wka;rdKsl wka;¾ l%shd msrslaid 
ne,Su fuysoS isoqfõ' we¿ñkshï 30] l m%udKhlska yd hlv 40]l m%udKhlska wvx.= r;= mia 
fuysoS fhdod .ekqKs' .síihsâ ksks;s wxY+ ixiaf,aIKh flreKq w;r fm%dafgdak iïnkaOjk ia:dkhka 
úNjñ;sl wkqudmlhka u.ska ksudkh flreKs' pH" wêfYdaIKhkaf.a idkao%Kh iy WIaK;aj 
n,mEï u; mokïj fuu wOHhkhka isoq flreKs'  *a,qfjdrhsâ wêfYdaIKh úYd, jYfhka pH 
w.h u; r|d mj;sk nj;a Wmrsu wêfYdaIkhla   
pH w.h 5g wvq úgoS isoqjk nj;a ;yjqre úh' fï i|yd úoHq;a úÉfPaoH idkao%Khkaf.a n,mEula 
fkdue;s w;r WIaK;ajh by,hEula iuÕu r;= mia u; by, wêfYdaIKhla fmkakqï flreKs' 
^rEmh 1&' mDIaG ixlSraK ksrEmkhka yd j¾Kdj,sË l%ufõohka ms<sn| fï jk úg wjOdkh fhduqj 
mj;S'  

 
Figure 1. Fluoride (20 mg/L) adsorption on laterite (2 g/L) based on temperature 

7'3'1'4  li, ìï wdY%s; wm c,fhys mßjykh tajdfha wjika brKu iy tajd msßmyoq lsrSu 

tia'tia'wd¾'tï'ã'tÉ'wd¾' úfcafialr 4" fu;a;sld ú;dkf.a 1" fla' uy;ka;s, 1" î'Ô'tka' fiõjkaos 2" fla' 
jhsvrslaika 3" tka' is,ajd4" ã'wd¾'tï'ã'ms'weye,shf.dv 5" tia'tia'udhdlvqj5" î't*a'ta' niakdhl6 

1ridhksl yd mdßißl moaO;s wkqrEmk m¾fhaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr' 2lDIsl¾u 
mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 3ksks;s úoHd uOHia:dkh" fldamkafya.ka úYaj úoHd,h" 

fvkaud¾lh 4 iajdNdúl iïm;a wOHkdxYh" inr.uqj úYaj úoHd,h" fn,syq,aTh 5 N+ úoHd yd m;,a 
ld¾hdxYh" foysj, 6lDIs bxcsfkare wxYh" fmardfoKsh úYaj úoHd,h 

ridhksl yd N+ fN!;sl l%ufõohka fhdod .ksñka ia:dkSh iy ld,hg wkqj wm c,fhys úúO 
,laIKhka" mrsjykhka iy tu.ska mia oQIKh jk wdldrhka ms<sn|j wOHhkh flreKs' úúO 
;yjqreldrlhka iuÕ ixhqc;djh Y+kH jk ksks;s whkhka ^NZVI& wm c,h msrsmyoq lsrSug 
olajk yelshdj ,S l=vq iy fldyqn;a jeks o%jHhka iuÕ ii|d ne,qKs' XRD wkqj ixiaf,aIKh 
lrk ,o NZVI kefkdaógr 10la muK jk wxY+kaf.ka iuka ú; úh' fldyqn;aj, leâñhï yd f,â 
r|jd ;nd .ekSfï yelshdj ,S l=vq jvd by, úh' wm c,fhys by, ffcj Tlaiscka b,a,qula" 
ridhksl Tlaiscka b,a,qula iy by, fmdaIK idkaø%Khla ksßlaIKh lrk ,oS' N+ fN!;sl 
úYaf,aIKhkag wkqj wmc,h .,dhk ud¾.fhys c,h by,g ke.Sula iy Wm mDIaG kd, lSmhla 
oel .; yels úh'fï ms<sn| jeäoqr m¾fhaIK lghq;= oekg isoqfjñka mj;S' 
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Figure 1. TEM of NZVI particles stabilized using starch 

jevuq¿( 

wdpd¾h fu;a;sld ú;dkf.a úiska 2011 fmnrjdß ui úoHd jHdma;s tallh u.ska ixúOdkh l< 
bx.%Sis udOH mdie,a .=rejreka i|yd jQ .=re mqyqKq jevuq¿j i|yd foaYk mj;ajk ,oS' 
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7'3'2   mßir úoHdj iy mdßißl cSj úoHdj 

jHdmD;s kshuq( wdpd¾h iqf¾Ia mS' fnkacñka ^fcaHIaG m¾fhaIK wdpd¾h& 

jHdmD;s f;dr;=re 

Y%S ,xldfõ ffcj úúO;aj iólaIKh 

wêl ck.ykh" jdiia:dk úkdY ùu iy ld,.=Ksl úm¾hdi jeks ñksia l%shdldrlï fya;=fjka .=Kd;aul 
jdiia:dk ysÕùu ms<sn| fndfyda cSj úoHd{hkaf.a by, wjOdkhlg ,laj we;' flfia jqjo Y%S ,xldfõ 
úYd, jYfhka wjOdkhg ,la fkdjQ wmDIaGjxYs yd l=vd Ydl ffcj úúO;ajh ms<sn| wOHhkh lsÍu wmf.a 
uq,sl wruqK fõ' Y%S ,xldfjys wmDIaG jxYsl i;a;ajhka úYd, jYfhka .fõIKh lr fkdue;s w;r fndfyda 
wOHhkhka hg;a úcs; iufha isg mejf;k tajd fõ' Ydl ms<sn| isoq lr we;s fndfyda wOHhkhkao h,a mek 
.sh ;;a;ajfha mj;s' ikaêmdol úúO;ajh ksudkh lsrSu mßir moaO;s l%ShdldrS;ajh" M,odhS;djfha jl%dldr 
o¾Yk fyda ñksidf.a ueosy;aùfuka isoqjk mdßißl fjkiaùï i|yd we;sjk m%;spdrhka Rcq f,i mÍlaIdlr 
ne,Su jeo.;a fõ' wmf.a jHdmD;sh u.ska jHdc f.dakqiaika" ul=¿jka iy ´lsâ jeks ixrlaIKh lsÍfï 
wjYH;djh ;oskau mj;sk ldKavhka ms<sn|j wjOdkh fhduq lr we;' flfia jqjo fuu jir ;=<oS Y%S ,xldj 
;=< jir 40 lg fmroS wjidk jYfhka iólaIKhg n|qka jQ lkajEhka (ear wigs)  ms<sn| wkafõIKhlg uq, 
mqrk ,oS' 

´lsfâisfha hkq Y%S ,xldfõ úYd,;u Ydl l=,hkaf.ka tlla jk w;r tajd fndfyda úg ish¿u wdldrfha 
jdiia:dk fyda .ia fld<ka iys; moaO;Ska ;=<ska fidhd .; yelsfõ' Y%S ,xldjg tal foaYsl jk úfYaI 55 lao 
tal foaYsl .K tllao we;=¿ .K 78 lg wh;a jk ´lsâ úfYaI 188 la we;' l|qrg iy my;rg f;;a 
l,dmSh jkdka;r by, ´lsâ ffcj úúO;ajhla fmkakqï lrhs' tajdfha yg .kakd w,xldr mqIam fya;=fjka 
úis;=re w,xlrKhka i|yd fhdod .efkk neúka ´lsâ by, wd¾Ól jákdlulska hq;= jk w;r tneúka tajd 
;¾ckhlg ,laù we;s Ydlhkag wh;a fõ' ´lsâ hkq meyeos,sju ixrlaIKh l< hq;= ldKavhls' fï jk úg 
wm úiska fvkafv%daìhï iy n,afnd*hs,ï hk .K ms<sn|j iólaIK isoq lrñka mj;S' 1960 muK ld,fhaoS 
iañ;afidakshka wdh;kh úiska isoq lrk ,o jDlaI,;dosh ms<sn| iólaIKhg miqj Y%S ,xldfõ isoq flfrk 
m<uq iólaIKh fuh fõ' 

fuu jHdmD;Ska i|yd m¾fhaIK iyldrjreka ;sfofkla we;=¿ Y%S ,xldfõ iEu fmfoiskau meñKs iafõÉPd 
fiajfha fhfokakka lsysm fofkla mqyqKq lsrSu isoqfjñka mj;S'foaYSh iy cd;Hka;r m¾fhaIK wdh;k 
lsysmhla iu.u iyfhda.S;djhka we;s lr .ekSuo isoq flf¾' 

jHdc f.dakqiaika ms<sn|j Y%S ,xldfõ m<uq m%ldYkh ielfiñka mj;S' 2011 jif¾oS ul=¿jka ms<sn| 
úoHd;aul m%ldYk 3la m<úh' tu jir ;=<oS 15 lg wêl lafIa;% pdßld m%udKhla isoq lrk ,oS'  

m¾fhaIK iyldr ( iqfoaYa ngqúg" nqoaêld fmf¾rd" y¾IKS i|ud,s"  
ishdâ c,S,a ^iafõÉPd&p;=rsld î' l=remamq wdrÉÑ ^iafõÉPd& 

fcaHIaG udKav,sl ld¾ñl ks,Odrs ( kdu,a w;=fldar, 
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7'3'2'1 mdxY= ikaêIdÈlhkaf.a ffcj úúO;ajh 

tal foaYsl i;aa;aj yd Ydl úúO;ajh by< jYfhka iys; Y%S ,xldj iqúfYaIS mkdñl b;sydihlg 
ysñlï lshhs' tkuq;a Y%S ,xldfõ wmDIaG jxYsl i;=kaf.a w;suy;a ffcj úúO;ajh úYd, jYfhka 
wOHhkhlg ,la ù fkdue;' ì%;dkH md,k iufhaoS mDIaGjxYS iy wmDIaG jxYS foj¾.fhau i;=ka 
ms<sn| ;laifkdñl fyj;a j¾.SlrK wOHhkhka lsysmhlau isoqlr we;s w;r tu hq.fhaoS isoqlrk 
,o tn|q m%dudKsl wOHhkhla" Y%S ,xldj iy nqreuh we;=¿ ì%;dkH bkaoshdfõ i;=ka” hk ksnkaOk 
fm, hgf;a m%ldYhg m;a lr we;' flfia jqjo tu.ska jHdc f.dakqiaika jeks l=vd werlaksv .Khka 
ms<sn| i,ld fkdue;' osjhsk mqrdu úúO jdiia:dk ksheos f,i .ksñkao úúO /ia lsrSfï l%u 
fõohka Ndú;d lrñkao jHdc f.dakqiaika iy ul=¿jka ms<sn| iólaIKhla wm úiska isoq flfrñka 
mj;S'  

jHdc f.dakqiaika ms<sn|j isoq lrk ,o tla iólaIKhlska .Khka 23 lg wh;a jk úfYaI 51 fidhd 
.eKqkq w;r bka úfYaI 8la úoHdfõ w,q;a fidhd .ekSï ùugo yel' ,xldfõ m%:u jrg fjhsrsäfâ 
l=,h y|qkd .kakd ,oS' fuu úfYaI 51 ka 20 la Y%S ,xldjg wdfõKsl fõ' Y%S ,xldfõ jHdc 
f.dakqiaika ms,sn| msrslaiqï ,eisia;=j wka;¾cd;sl úu¾Yk iÕrdjla jk Zootaxa fj; 2011 uehs 
02 jeks osk Ndr fok ,oS' wfkl=;a m%ldYkhka follao ilia fjñka mj;sk w;r ul=¿jka ms<sn| 
isoql< jHdmD;sh u.ska fuu jir i|yd m%ldYkhka 3 la m%;sM, f,i ,eî we;'  

7'3'2'2  Y%S ,xldfõ c,dYj, Ydl ma,jdx. iy i;a;aaj ma,jdx. ms<sn| ixixokd;aul 
ióËKhka 

î'fmf¾rd 1" tia'fla'há.ïuk2 
1 mrsir úoHd yd mdßißl ffcj úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr' 

2 i;a;aj úoHd wxYh" fmardfoKsh úYaj úoHd,h 

Ydl yd i;a;aaj ma,jdx. hkq lrosh iy ñrsosh c,c wdydrodu iy c,dY moaO;Ska i|yd b;d 
jeo.;a jk ma,dú;hka fõ' ma,jdx.hka hkq m%lgj fhdod .efkk ffcj iQplhka neúka fuu 
cSùkaf.a mej;Su" nyq,;djh iy úúO;ajh u.ska mdrsirsl ;;ajhka ms<sn|j mrsirfha w;S; yd 
wkd.; ixisoaëka ms<sn|jo fïjd u.ska jeo.;a f;dr;=re ,nd .; yel' fuu jHdmD;sfha wdrïNfha 
isg 123 l ma,jdx. .Khka m%udKhla jd¾;d ù ;sfí' Tjqkf.ka .K 69la ydl ma,jdx. jk w;r 
29la i;a;aj ma,jdx. fõ' flfia jqjo úfYaI 27la ;ju;a y÷kdf.k fkdue;' y÷kd.;a .K 87ka 
24la laf,dafrdmhsisfha jxYhg wh;ajk w;r th uQ,slu jk ldKavh f,i ie,lsh yel' 
tjq.af,kamhsisfha jxYhg wh;a b;sß .Khka f.ka .Khka 19la ihkmhsisfhago 17la 
neis,ßfhdmhsisfhago úfYaIhka 3la vhsfkdmhsisfhago wh;a fõ' i;a;aj ma,jdx.hka w;=rska 
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la,efvdfird jxYh m%uqL jk w;r Tiag%Efldand jxYh o¾,Nh' úúO i;a;aj ma,jdx. w;=ßka 
y÷kd.;a .Khkaf.ka 7 la frdáf*rdjka f,io 12la la,efvdfirdjka f,io 2la Tiag%efldavd iy 
4la fldfmfmdavd f,io oelaúh yel' ksrSlaIKh lrk ,o ish¿u ma,jdx.hka m%ldY f,aLk.; 
flreKq w;r ma,jdx. kshuqjla i|yd fhdod .efkkq we;' jd¾;d.;jQ ish¿u ihfkdnelaàrshdjka 
úh<s l,dmh ^wkqrdOmqr osia;%slalh& ;=<ska fidhd .ekqKs' úh<s l,dmfha c,dY ;=<ska 
is,skafv%diam¾fudmaisia" reisfndaials" uhsfl%disiaáia iy fmrsäkshï jeks OQ,l ksmojk ksmojk 
ihfkdnelaàrshdjkao idfmalaIj by, m%udKhlska fidhd.; yels úh'  

 
7'3'2'3 Y%S ,xldfõ fvkafv%daìhï iy n,afndmhs,ï .K ms<sn|j j¾.SlrK iólaIKh 

y¾IKS i|ud,S" iqf¾Ia mS fnkacñka 

mßir úoHd iy mdßißl ffcj úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 
 
´lsfâisfha hkq fN!ñl jDlaI,;d iys; jdiia:dk j,ska fidhd .; yels Y%S ,xldfõ úYd,;u Ydl 
l=,hkaf.ka tlls' fuu jir ;=<oS fvkafv%daìhï iy n,afndmhs,ï úfYaI ms<sn|j lafIa;% 
wOHhkhka 17la muK isoq flreKs' tu.ska fvkafv%daìhï mkaoqrdgqï iy fvkafv%daìhï ueld;s hk 
úfYaIhka ms<sn| jd¾;d lsrSug yels úh' 
 
fvkafv%daìhï 62] lao n,sfmdhs,ï 36]lao jk mrsos 47] l m%ldY f,aLk.; lsrSulao isoq flreKs' 
Y%S ,xldj ;=< jd¾;d ù we;s n,afmdhs,ï úfYaI 11ka 7la o fvkafv%daìhï úfYaI 8ka 6lao wm úiska 
fidhd .ekqKs' fuu wOHhkhg ,la jQ úfYaIhkaf.a Odrl Ydl úfYaI;ajhka ms<sn| fidhd ne,Su 
B<Õ wruqK fõ'  
 
ish¿u kso¾Ylhkaf.a j¾aOk ,laIKhka j¾ksh¾ le,smrhla iy ñkqï máhla Ndú;fhka uksk ,oS' 
;%sudK wkaùlaIh Ndú;fhka úÉfPaokh lrk ,o mqIam fldgia weoSu isÿ flreKs' fv,agd uDoqldx. 
meflach Ndú;fhka Ydl mqIamSh fldgia úYaf,aIKh isoq flfrkq we;' uQ,sl wOHhk wdh;kfha 
mrsir úoHd iy mdrsirsl ffcj úoHd jHdmD;shg wh;a kùk wKql ffcj úoHd.drfhys we;s 
myiqlï Ndú;dfldg úfYaIhka ms<sn| ksudkhka isoq lsrSugo ie,iqï lr we;' wmf.a ksheoSka ;=<ska 
DNA kSiaidrKh lsrSu fï jk úg isoqlr we;s w;r PCR j¾ê; l%shdj,shkag Ndckh lr we;'  
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7'3'3' mdßißl bxcsfkare úoHdj$ úoHq;a ridhk úoHdj 

jHdmD;s kshuq( wdpd¾h fla'cS'tka'kdkdhlaldr ^m¾fhaIK wdpd¾h& 

jHdmD;s f;dr;=re 
 
oQIlhka bj;a lsrSfï l%ufõohkays uQ,O¾uhka ms<sn| wkafõIKh lsrSu iy tu l%ufõohka 
bxcsfkare ;dlaIKhka iuÕ fhdod .ekSfï yelshdj ms<sn|j m¾fhaIK isoqlsrSu fuu jHdmD;sh 
u.ska uQ,sl jYfhka isoq flf¾' 
úoHq;a ridhk úoHdj m%;sldrl l%ufõohka ^Wod(úoHq;a ridhksl oqIl bj;a lsrSu u.ska& f,i fukau 
ld¾hl%u j¾Okh ^Wod( m%;sl%Shdjka iy o%jH .;s ,laIKhka ms<sn| wkafõIKh& i|yd jeo.;a 
l%ufõohla f,i o fhdod .efka' 

wmf.a m%Odk m¾fhaIK jHdmD;Ska c, msrsmyoqj i|yd fhdod.; yels úoHq;a ridhksl l%ufõohka 
ms<sn|j isoq flfrk w;r iaù;sl m¾fhaIK jHdmD;shla f,i id¾:l wkaoñka c, msrsmyoqj i|yd 
wêfYdaIlhka kùlrKh lsrSu iy ksudkh lsrSu o isoq lr we;' Bg wu;rj mhsrhsÜ¡ldfnd*shqrdka 
moaO;sh ms<sn| uydpd¾h frdydka ùriQrsh iuÕ iyfhda.S;d m¾fhaIK jHdmD;Ska lsysmhlao isoq 
lrk ,oS' 

c, msßmyoqj i|yd úoHq;a ridhk l%ufõohka 

c, oQIKh hkq Y%S ,xldfõ nrm;,u mdßißl .eg¿jla jk w;r tu.ska fi!LH" wd¾:sl iy 
mdrsirsl w¾nQo /ilg ;=vq oS we;' id¾:l wmjdykhka" lDIsridhk o%jH Ndú;h iy .Dyia: wm 
c, m%jdyhka jeks úúO fya;+ka ksidfjka c, ¥QIKh isoq fõ' tn÷ ¥Ilhka ksl=;aùu wju lsrSu fï 
i|yd fhdod .; yels iqoqiqu úi÷u jk w;r Bg wu;rj ¥Is; c,h mrsirhg ksoyia ùug m%:u 
msrsmyoq lsrSuo m%dfhda.sl jYfhka jvd jeo.;a fõ'  
 
wfkl=;a ;dlaIKsl l%ufõohka iuÕ ii|d n,k l, úoHq;a ridhksl ;dlaIKhka jvd;a jdis 
iy.; f,i fhdod .; yel' WodyrKhla f,i .;a l, wefkdav m%;sl%shd u.ska tu wjia:dfõoSu 
Tlaisldrlhka fY%aKshla we;s flfrk w;r tneúka ridhksl .nvd lsrSula fyda fjk;a md,kh 
lsrSula wjYH fkdfõ' ta yereKq fldg wefkdavh u; oS ¥Ilhka fl,skau TlaiSlrKh lsrSu o isoq 
l< yel' tneúka wefkdavh u; oS ldnksl oQIlhka bj;a lsrSu by, f,i isoq fõ' lef;dav 
TlaisyrKh u.ska oQIl bj;a lsrSu i|yd úYsIaG mßirhla ks¾udKh lrhs' ^Wod( ner f,day jeks 
oQIlhka& tneúka úoHq;a ridhksl f,i c, m%;sldrhka isoq lsrSu i|yd kùk o%jH iy l%ufõohka 
jeä oshqKq lsrSu iïnkaOj wmf.a jHdmD;sh u.ska jev lghq;= l%shd;aul flf¾' fuu f;audj hgf.a 
m¾fhaIK jHdmD;Ska 3la isoqfjñka mj;S' fuu jHdmD;s 3 u 2011 iema;eïn¾ ¡ fkdjeïn¾ ld, iSudj 
;=<oS wdrïN lrk ,oS' fuhska m<uq jHdmD;sh uQ,sl wOHhk wdh;k wruqo,ska zmßudKsl f,i ia:dhS 
wefkdavhla u;oS oQIs; c,fha mSfkda,a TlaislrKh lsrSuZ hkqfjka wdrïN lrk ,oS' wfkl=;a 
jHdmD;Ska fol zlDñkdYlhkays wvx.= ldnksl iy nerf,day oQIlhka bj;a lsrSu i|yd  úoHq;a 
ridhksl ;dlaIK l%ufõohka jeä oshqKq lsrSuZ iy zoQIs; N+.; c,fhka khsfÜ%g bj;a lsrSu i|yd 
úoHq;a ridhksl ;dlaIKsl l%ufõohla jeä oshqKq lsrSuZ hkqfjka cd;sl m¾fhaIK iNdfõ iy cd;sl 
úoHd mokfuys wdOdrfhka wdrïN lrk ,§' 

 

wêfYdaIlhka kùlrKh lsÍu iy ksudkh lsÍu 

u;=msg ils%h ldKav m%udKh by, kexùu i|yd oyhshd w¿ iy jd‚c j ksmo jq ils%h ldnka 
ridhksl jYfhka kùlrKh lÍu isÿ úh' tnÿ fjkialsÍï u.ska wêfYdaIK ld¾hËudjh by, 
kxúh yel' tfukau fuu kùlrKhka u.ska úúO ¥Il úYd, m%udKhla tu øjhkaf.a u;=msg 
ridhkh fjkia lsÍu u.ska bj;a l< yelsfõ' PHZPC, Zeta úNj úYaf,aIKh" u;=msg m%udKh 
.Kkh lsÍu jeks úúO l%u fõohka lSmhlau Ndú;d fldg u;=msg ,laIK ksudkh lsÍu isÿ 
flreŒ'  
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m¾fhIK iyldr ( mS'î' ch;s,l" iS' ùrlafldä (NRC) 

   Ô'Ô' m;srdc  (NRC ¡ wjika jir YsIH" W!j fj,a,iai úYajúoHd,h)  

   Ô'ví' wfí.=Kj¾Ok ^;dË‚l iyldr" NSF&  

   ã'l=udß ^ wjika jir YsIH" W!j fj,a,iai úYajúoHd,h& 

   fla' Okfialr ^ wjika jir YsIH" W!j fj,a,iai úYajúoHd,h& 

   ã'tï'fla'iS' ojqkaofialr ^iafõÉPd&   

fcaHIaG udKav,sl ld¾ñl ks,Odß (  ví'Ô' chfialr  

 
 

7'3'3'1'  mßu‚l f,i ia:dhs wefkdvhla u;§ ¥Is; c,fha wvx.= mSfkd,a wefkdav TlaislrKh 

tÉ'ta'mS'mS'î' ch;s,l" 1 ví'tï'ta'á' nKavdr" 2 ví'Ô' chfialr 1" fla'ð'tka' kdkdhlaldr 1   
1 mdßißl bxcsfkare úoHdj$ úoHq;a ridhk úoHdj uQ,sl wOHhk wdh;kh" uykqjr 2  

rdidhk úoHd wxYh úoHdmSGh" fmardfo‚h úYajúoHd,h '   

yeÈkaùu  

iajdNdúml w;sjk mSfkda,l ixfhda.fhka wdydr" ñksia yd i;aa;aj wmÞjH iy Èrdhk ldnksl øjH 
;=<ska fidhd .; yels w;r lD;sju ksmojk ,o tu ixfhda.hka ;=ks ,E,s" ue,shï" bÈlsÍï iy 
WmlrK wdY%s; l¾udka;hkays uy mßudKfhka Ndú;d flf¾' tneúka bj; ,k wm c,h iu. 
i,lsh hq;= mSfkda,sl ixfhda. m%udKhla mßirhg ksoyia ùu isÿ jk w;r mdkSh c,fha mjd wvx.= 
úh yel' c,h ;=< wvx.= mSfkda,sl iy tys wdfoaYSl ixfhda.hka c,h ;=<§ wêl úI iy.; jk 
w;r wvq idkaøKhlska mjd ie,lsh hq;= uÜgulska fi!LHhg ydks iy ms,sld jeks Wjÿre we;s yel 
fïjd c,h ;=< wvx.= m%Odk;u ldnksl ¥Ilh jk w;r tys ffcùh ì| jeàfï yelshdjo wvqh' 
by, ld¾hËu;djh yerùfï myiq;djh iy úys§u isÿjk ridhksl ckkh fya;=fjka wefkdaav 
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TlaislrKh jvd wdl¾IŒh ;dËKsl l%ufõohka f,i wefkdav TlaislrKh jvd wdl¾IŒh 
;dË‚l l%ufõohla f,i ie,fla jqjo TlaislrK hka;%hla iy iqúfYaIS jq ¥Ilhka i|yd wefkdav 
øjhka jeäÈhqKq lsÍu yd m%;sYia;slrKh ms<sn| wkfõIKh i|yd b;d w,amfõ' tneúka fuu 
jHdmD;sh u.ska mSfkda,S úoHq;a ridhksl f,i ì| fy,Su fõ' taIŒh hdka;%Kka iy tf,i úÞHq;a 
ridhksl f,i ì| fy,Sug i|yd WÑ; wefkdav  øjHhka m;sYla;slrKh by,kexùu ms<sn| 
wjodkh fhduqlr we;' úÞHq;a ridhksl m%;%sls%hdldrl fldIfhys wefkdav øjhka jeäÈhqKq lsÍu yd 
m%;sYia;slrKh lsÍu'  
 
wruqK 

² wefkdav  TlaislrK hka;%hka m<sn| úu¾Ykhla isÿ lsÍu  
² ¥Is; c,fhys wvx.= mSfkda,a TlaislrK lsÍu i|yd   
 
 
m%;sM, 

fuu jHdmD;sfha m¾fhaIK lghq;= 2011 iema;eïn¾ udifha § wdrïN lrk ,§' bf,alafg%dav Wmia:r 
øjH ks¾udKh lsÍfï uQ,sl m¾fhaIKhka wjika lr we;s w;r Bg wu;rj úÞHq;a ridhksl 
ìfy,Sfï hdka;%Khka ms<s| ffioaOdka;sl .fõIKhka" ridhksl ksremK l%fudamdhka Ndú;hka 
isÿflfrñka mj;s'  

 
 
 
 
 

7'3'3'2  lDñkdYl j, wvx.= ldnksl iy nerf,day ¥Il bj;a lsÍu i|yd  úÞHq;a ridhksl 
l%uõohka jeä ÈhqKq lsÍu  

iS' ùrlafldä"1 ð'ã'm;srdc"1 ã'ð'ð'mS' lreKdr;ak"2 fla'î'tia'tka' ðkodi"3 ta' úfÊisxy4" 
fl'ð'tka'kdkdhlaldr 1  

1 mdßißl bxcsfkare úoHdj$ úoHq;a ridhk úoHdj uQ,sl wOHhk wdh;kh uykqjr" 
2 rdidhk úoHd wxYh úÞHdmSGh" fmardfo‚h úYaj úoHd,h isú,a bxðfkare wxYh" fmardfo‚h úYaj 

úoHd,h"4 úoHd yd ;dlaIK wxYh" W!j fj,a,iai úYaj úoHd,h 

yeÈkaùu  

c, ÿIKh hkq › ,xldj ;=< mek ke.S we;s oreKq;u mdßißl .eg¿jla jk w;r fi!LHuh" 
wd¾Ól iy mdrißl n,meï /ila w;slsÍug fy;= ù we;s lDIs ridhksl øjH" úfYaIfhka 
lDñkdYl Ndú;h c, ÿIKhg tla fya;=jla fõ' lDIsld¾ñl ìï j,ska isÿjk .,dhEï ;=<ska fyda 
lDIsrdhk øjH ksmoùu yd wiqrelsÍfï l¾udka; Yd,dj,ska msgjk wmjdydkhka fya;=fjka 
c,m%Njhka ÿIKhùu isÿfõ'funÿ c,h u.ska ldnksl iy wldnksl ¥Ilhka ^Wod(ner f,day& 
u;=msg yd N=.; c, m%Njhka lrdf.k hEu isÿlrhs' tjeks l,a mj;sk ÿIlhka iïm%odhsl c, msß 
myÿ l%ufõohka u.ska bj;a l< fkdyels jk w;r › ,xldfõ mdßißl moaO;Ska u;g oreKq 
n,mEï t,a, lsÍu isÿlrhs' fuu m¾fhaIKhka u.ska tnÿ mdßißl .eg¿ j,g úiÿula f,i 
lDñkdYl j,ska ÿIKhjq l%ufõohka jeâ ÈhqKq lsÍu ms<sn|j wkafõIKh lsÍu isÿflf¾' ;ks 
m%l%shdldrlhla ;=< ldnksl ixfhda. iy ner f,day hk foj¾.hu tlúg bj;alsÍfï yelshdj 
ms<sn|j| wOHhkh flrkq w;' fhdod .efkk lDñkdYl ldnksl ix>Glhka Lksc Njkh i|yd 
úoHq;a ridhksl m%;sl%shdldrl fldIfys wekfkdav øjHhka jeä ÈhqKq lsÍu iy m%Yia;slrKh'  
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² jeä ÈhqKq lrk ,o wekfkdavfhys ldnksl øjH Lksc Njkh isÿùfï hdka;%Khka 
yÿkd.ekSu' 

² lef;dav øjHfhys mj;sk .=Kdx.hka ner f,day bj;alsÍfï yelshdj ld¾hËu;djhg 
n,mdk wkaou i,ld n,ñka f;drd.;a lDñkdYlhys wvx.= ner f,dayhka TlaislrKh lsÍu 
i|yd m%;sl%shdldrl fldIfys lef;dav øjHhka jeâ ÈhqKq lsÍu iy m%Yia;slrKh'   

² ;ks m%;sl%shdldrlhla ;=< ldnksl øjH iy ner f,dayhka tlúg bj;alsÍfï yelshdj ms<sn| 
úu¾Ykh lsÍu iy mßmyÿ lrk ,o wmjdyhka wdrËs; f,i neyer lsÍu iïnkaOfhka 
fidhd ne,Su' 

 
 
m%;sM,  
 

fuu jHmD;sfha m¾fhaIK lghq;= 2011 fkdjeïn¾ udifha§ wdrïN lrk ,§' bf,lafg%dav  
Wmia:r øjH ieliSfï uQ,sl lghq;= wjika lr we;' laf,dfrdmhsf*dia ^ldnksl lDñkdYlhka& 
ys úÞHq;a ridhksl TlaislrK hdka;%Khka ms<sn| ffioaOdka;sl .fõIKhka isÿfjñka mj;S' ta 
i|yd ridhksl ksremK wdfoaYK Ys,amSh l%uhka Ndú;hg .efka'       

 

 

 

7'3'3'3  ÿIs; N= .;c,fhys khsfÜ%Ü bj;a lsÍu i|yd úÞHq;a ridhksl l%ufõohka ÈhqKq lsÍu  

Ô'ví' wfí.=Kj¾Ok 1" fÊ'mS' moauisß 1" tï' ú;dkf.a 1" fla'î'tia'tka' ðkodi 2" fla'Ô'tka' kdkdhlaldr 1 
1 mdßißl bxcsfkare úoHdj$ úoHq;a ridhk úoHdj uQ,sl wOHhk wdh;kh uykqjr" 2isú,a bxðfkare wxYh" 

fmardfo‚h úYajúoHd,h" 
 

ye|skaùu 

úoHq;a ridhksl f,i khsfÜ%g bj;a lsÍu iïnkaOj isÿl< wOHhkhka yd m¾fhaIKhka ms<sn|j 
jd¾;d ù ;sfí' flfia jqjo jd¾;d ù we;s wOHhkhka  jeä m%udKhla mj;sk bf,lafg%dav øjhHhka 
u; mokïj isÿlr we;' ld¾hËu f,I khsfÜ%g bj;alsÍfï yelshdj iys; kúk bf,lafg%dav 
øjHhka jeä ÈhqKq lsÍu ms<sn| t;rï wjOdkhla fhduqlr fkdue;' fuu m¾fhaIKh ;=<ska tf,i 
khsfÜ%g bj;a lsÍfï by, ld¾hlaIu;djhlska hq;= kùk bf,lafg%dav øjHhka jeä ÈhqKq lsÍu 
ms<sn|j wkaùIKhla isÿflf¾' Bg wu;rj úoHq;a ridhksl f,i khsfÜ%g bj;a lsÍfï§ u;=jk 
m%Odku wNsfhda.hla kï w;=reM, TlaislrKh ùuhs khsfÜ%Ü iy wefudakshd f,i m%Odk w;=reM, 
folla lef;dav TlaisyrK l%shdj,sh fya;=fjka uqla;ùu isÿfõ' fuu w;=reM, ñksidg iy mßirhg 
úI iy.;fõ' isÿlr we;s iuyr m¾fhaIKhkays úoHq;a ridhksl f,i ckkh jk laf,daÍka tnÿ 
w;reM, TlaislrKh lsÍu i|yd fhdod f.k we;' tneúka úoHq;a ridhksl f,i khsfÜ%g bj;alsÍu 
¥Is; c,fha wvx.= laf,darhsâ m%udKh u.ska iSud lsÍu isÿ lrhs' fuu m¾fhaIKfha§ laf,darhsâ 
rys; úoHq;a úÉfþolhkays w;reM, TlaislrKh lsÍfï yelshdj by, kexùu ms<sn| .fõIKh 
lsÍuo isÿ flf¾' 

 

wruqK 

² ld¾hlaIu f,i khsfÜ%g bj;a lsÍug bf,alafg%davhkag we;s yelshdj i,ld n,ñka úÞHq;a 
ridhksl m%;sl%shdldrl fldaIhl lef;dav øjhka jeä ÈhqKq lsÍu iy $ m%Yia;slrKh 

² bf,alafg%davhkays .;s ,laIKhkays iy úúO úoHq;a úÉfþol;ajhka hgf;a ^laf,darhsâiys; $ 
la,darhsrârys;& ld¾hlaIu f,i w;=reM, TlaislrKh lsÍug we;s yelshdj i,ld n,ñka 
khsfÜg TlaislrKfhka we;sjk w;=reM, TlaislrKh lsÍu i|yd úÞHq;a ridhksl 
m%;sl%shdldrl fldaIhkays wefkdv øjHhka jeä ÈhqKq lsÍu iy m%Yia;slrKh 
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² by, kxjk ,o bf,alafg%davhka iïnkaO lrñka úÞHq;a ridhksl m%;sls%hdldrl fldaIhla jeä 
ÈshqKq lsÍu iy N= .; c, kshe§ka fhdod .ksñka mÍlaIdjka isÿlsÍu 

 
 
m%;sM, 
 
fuu jHmD;sfha m¾fhaIK lghq;= 2011 Tlaf;daïn¾ udifha§ wrïN lrk ,§'bf,alafg%davh Wmia:r 
øjH ieliSfï uQ,sl lghq;= fïjk úg isÿlr wjikSh lef;dav øjH jeä ÈhqKq lsÍfï uQ,sl lghq;= 
wdrïN lr we;s w;r w;ayod ne,Sfï m¾fhIKhkao m%.;shla ,nd we;'    

 

 

 

7'3'3'4 wêfYdaIlhka úlrKh lsÍu iy ksudkh lsÍu 

Ô'iS'm;srdc1"2"à'î'fla'o'is,ajd2"fla'Ô'tkakdkdhlaldr1 
1mdßißl bxðfkare úÞHd iy úoHq;a ridhk úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh uykqjr 

úÞHd yd ;dlaIK wxYh" W!j fj,iiai úYajúoHd,h 

yeÈkaùu  

ødjkh ù we;s ixfhda.hka wêfYdaIl iy >k øjHl u;=msg mDIaGh u; tla/ia ùfï iy wdila; 
ùfï iajNdúl ls%hdj,sh wêfYdaIKh f,i yeÈka fõ' úúO ¥Ilhka bj;a lsÍu i|yd kùk fYdaIl 
øjHhka jeä ÈhqKq lsÍu jeo.;a fõ' fuu m¾fhaIKfha§ il%sh ldnka iy oyhshd w¿ ridhksl 
úlrKhg Ndckh lrk ,§' tf,i úlrKh l< yd fkdl< øjHhka tajdfha mDIaGh .;s 
,ËKhkays fjkialï wOHhkh lsÍu i|yd ksudkh lrk ,§'   

 

wruqK 
 
ls%hdldÍ lKav y÷kajd§u u.ska jd‚c il%sh ldnka iy oyhshd w¿j, mDIaGhka úlrKh lsÍu  
úlrKh l< yd fkdl< øjhHkays  mDIaGgh .;s ,laIKhka ms<sn| we.hsu 

  

m%;sM,  

ldfndlais,ska ldKav ^COOH) yÿkajd §u u.ska mDIaGhka ridhksl f,i úlrKh lsÍu isÿlre‚' 
*qßh¾ g%dkaiaf*daï bka*dfrâ iafmlafg%dógrh ^FTIR&" iSud fmdfgkaI,a ^Zeta Potential&" ^PH of zero 

point charge cpHzpc)" fndaySï wkqmd; u.ska u;=msg mDIaGh úYaf,aIKh lsÍu jeks l%ufõohka 
Ndú;fhka  úlrK l< yd fkdl< øjhHhka ms<sn| we.hsu isÿ lrk ,§' fuu ksudkh lsÍï u.ska 
tu uq,a øjhHhka id¾:l f,i úlrKhg ,laj we;s neõ ;yjqre úh' ^rEmh 1&' m%ldYhg m;aù 
we;s wfkl=;a o;a; iu. ii|d n,k l< wm úiska ,nd .; o;a;hka i;=gqodhl uÜgul mej;=Ks' 
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rEmh 1 ( úlrKh lrk ,o yd fkdl< øjHhka ys pHzpc (a) il%sh ldnka (b) oyhshd w¿ 

 

 

udkj iïm;a ixj¾Okh 

tÉ'ta'mS' mú;%d Nla;s ch;s,l m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh ¤ fmardfoKsh           
úYaj úoHd,fha o¾Ykm;s Wmdêh i|yd ,shdmÈxÑ úh'       

pkaÈud ùrlafldâ" m¾fhaIK iyldr" cd;sl m¾fhaIK iNdj fmardfoKsh úYaj úoHd,fha 
o¾Ykm;s Wmdêh i|yd m¾fhaIK fhdckdjka Ndr fok ,§'     

.hdkS p;=ßld m;srdc" m¾fhaIK iyldr" cd;sl m¾fhaIK iNdj fmardfoKsh úYaj úoHd,fha 
o¾Ykm;s Wmdêh wdrïN lsÍu i|yd m¾fhaIK fhdckdjka Ndr§ we;' W!j fj,a,iai úYaj 
úÞHd,fha wjika jir YsIHdjl f,i fiajh l< w;r jHmD;sfha jev lghq;= wjika lrk ,§'  

m%;SlaId úuxis wfí.=Kj¾Ok" ;laIK iyldr" cd;sl úÞHd moku  úÞHd Wmdê wfmalaIl" 
fmardfoKsh úYaj úoHd,h'   

à' È,sks l=udß o is,ajd wjika jir YsIH" W!j fj,a,iai úYaj úoHd,h jHmD;sh wjika lrk ,§' 
^wfm%a,a ¡ cqks" 2011& 

tia' l,ks tka' Okfialr wjika jir YsIH" W!j fj,a,iai úYaj úoHd,h jHmD;sh wjika lrk 
,§' ^wfm%a,a ¡ cqks" 2011& 

  ã'tï'fla'is' ojqkaofialr iafõÉPd ^ wf.daia;= Tlaf;dïn¾" 2011 &     
 
 
 
 
 
 
 
 
 
 
 

(a) (b) 
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7'3'4'1  yß; ksks;s ;dlaIKh 
jHdmD;s kshuq ( uydpd¾h iS'ì'osidkdhl ^wOHlaI" uQ,sl wOHhk wdh;kh& 

jHdmD;s f;dr;=re 

hï lsis o%jHhla jvd;a l=vd m%udKhlg m;a lrk úg tu o%jHfha .=Kdx.hka fjkilg ,lafõo 
hkak u;jdohg ;=vq os we;s lreKls' flfia jqjo wKql mrsudKhkag wkql+,j lafjdkagï hdka;%K 
l%ufõohka yd nef|ñka fuls fjkialï isoq jk nj ks.ukhg t<U ;sfí' wdfrdams; jdylhl 
;rx. p,s;h tu.ska w;am;a lr.; yels wjldYSh m%udKhg jvd l=vd bv m%udKhl mj;sk úg 
th lafjdkagï isud lsrSula f,i ye|skafõ' fuf,i iSud lsrSu u.ska tu o%jHhg mqoqu iy.; 
.=Kdx.hka tl;= ùu isoq fõ' fuu iSudjk m%udKhka ksks;s ud;%sl fY%AKshlg wh;a jk w;r tn÷ 
o%jHhka ksks;s o%jHhka f,i ye|skafõ' fuu ksks;s mrdifha mj;akd o%jhka ms<sn| jQ wfkl=;a 
ldrKh kï tajd bh< mDIaG mrsud wkqmd;hla iy l=vd jl%;d wrhka f.ka iukaú; ùuhs' 
hdka;%slj ksrsudKh lrk ,o ksks;s o%jHhkaf.a fuu úfYaIs; fN!;sl yd ridhksl .=Kdx.hka 
fya;=fjka ksks;s o%jHhkaf.ka ;ekq ksmehqï i|yd ksoyia fj<| fmdf,a úYd, b,a,qula we;sù ;sfí' 
ksks;s o%jHhka ks¾udKh iy Ndú;h ms<sn| fukau tajdhska ñksidf.a fi!LHhg yd wjg mrsirhg 
we;s jk n,mEï ms<sn|jo m¾fhaIKhka isoq l< hq;= fõ' mdrsfNda.sl NdKav iy jdKsc Ndú;h 
Wfoid ksks;s o%jH úYd, jYfhka fhdod .ekSu ksid tajdfha ksIamdokh" Ndú;h iy neyer lsrSu 
wdY%s;j mdßißl .eg¿ /ila u;= ù we;'  

yß; ridhksl isoaOdka;hka Ndú;d lrñka mßir ys;ldó ksks;s o%jHhka ks¾udKh lsrSfï wruqKska 
uQ,sl wOHhk wdh;kfha yrs; ksks;s ;dlaIK m¾fhaIK jHdmD;sh wrUk ,oS' fuu úu¾Ykh isoq 
lrk ld,h jk úg wmf.a m¾fhaIK lKavdhu úiska whka Tlaihsâ iy Y=kH ixhqc;dj iys; 
whka ^ Fe

o & jeks o%jHhka iy mhsrhsÜ Ndú;fhka mßir oQIKh isud lsrSfï m¾fhaIKhka isoq 
lrñka mj;S' uhsfl%d fyj;a laIqo% mrdihla u; ksudkh lrk ,o ridhksl moaO;Ska iys; ksks;s 
;dlaIKsl l%ufõohka ms<sn| ksrka;r wjOdkh fhduq lr we;' tneúka ,nd .kakd ,o iuyr 
m%;sM,hka mj;sk iSudjka wjfndaO lr .ekSu i|yd laIqo% mrsudKfha o%jHhka i|yd m%:u j;djg 
isoqlrk ,o mßlaIKhkaf.ka ,nd.;a tajd jk w;r bka wk;=rej ksks;s ;dlaIKh Ndú;fhka tu 
o%jHhkaf.a ld¾hlaIu;djh hdka;%slj ksraudKh lrk ,oS' tfukau tu ksks;s o%jHhkaf.a mrsjykh 
iy c,c mrsirhka ;=<oS tajdg w;ajk brKu ms<sn|j ksks;s o%jHhkaf.a mDIaG ridhk uQ, o%jH iy 
m%;sl%shdldÍ;ajh wdYfhka wkafõIKh lsrSuo isoq flf¾' ;jo tu o%jHhkaf.a ksIamdokh" Ndú;h 
iy neyer lsrSu wdY%s; mdrsirsl .eg¿ iy wjodkï iy.; ;;a;aajhka ks¾Kh lsÍug tu o%jHhka 
i|yd cSjk pl% we.hSï (life cycle assessments&)  o isoq flf¾' 

úúO ixhq;Skaf.ka iukaú; ksks;s wxY+ka kshñ; yevhka iy m%udKhkaf.ka hq;=j ixiaf,aIKh 
lrk ,oS' flfia jqjo tu wxY+kaf.a >Ügk iajNdjhka iy md,kh l< fkdyels f,i tlg tla 
/iaùu fya;=fjka wxY+ka yeisrùu wmyiq lreKla fõ' 

legdhksl nyq úoHq;a úÉfcaoHhka yg idudkH f,i leá .eiSfuka iEfok wyUq jHqyd;aul 
wjlafIamhka fjkqjg uhsfl%dak m%udKfha l=yruh f.da,Sh jHqyhka iEoSu i|yd mhsrhsÜ ksks;s wxY= 
jeks RK wdfrdams; o%jhhka W;afm%arKh l< yels úfYaIs; o%djK ;;ajhka ms<sn| mrSlaId lr ne,Su 
i|y die,lsh hq;= ;rï wjOdkhla fhduq úh' 

m¾fhaIK ld¾h uvq,a, 

uydpd¾h wd¾'ùriQßh" m¾fhaIK uydpd¾h" uQ,sl wOHhk wdh;kh 
uydpd¾h ta' nKavdr" fcaHIaG l:sldpd¾h" fmardfoKsh úYaj úoHd,h" fmardfoKsh 
tï' udflfy,aj," ridhk{" cd;sl c, iïmdok yd c,dmjdyk uKav,h 

m¾haIK isiqka( 

tka' j,fõj," ta' isßj¾Ok¡m¾fhaIK YsIH" fmardfoKsh úYaj úoHd,h" fmardfoKsh 
tia'ta'fla'tka'Okfialr¡m¾fhaIK YsIH" W!j fj,a,iai úYaj úoHd,h" noq,a, 
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7'3'4'2 mdkSh c,fhys khsfÜ%g i|yd yrs; m%;sl¾uKh 

wd¾'ùriQßh1" iS'î'osidkdhl1" ta'nKavdr2" tka' j,fõj,2" ta'isß¾Ok 
1 ksks;s ;dlaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 2 fmardfoKsh úYaj úoHd,h 

by, jYfhka o%djH khsfÜ%g whk nrm;, mdßißl .eg¿ we;s lsrSug fya;= ù we;' ms,sld iy ks,a 
ore Wm;a ^fu;fud.af,dìkSñhd& we;s lrhs' Y%S ,xldfõ hdmkh w¾Ooaùmfhys mdkSh c,h by, 
jYfhka khsfÜ%g u.ska ¥IKh ù we;s nj jd¾;d ù ;sfí' ^                  ixhqc;dj 
Y+kH jk whka ksks;s wxY= ^  & mdkSh c,h laf,daßkSlrK mshjr iuÕ iïnkaO lr fhdod 
.ekSfuka khsfÜ%g" khsg%cka njg iïmQ¾Kfhkau yerúh yels w;r tu.ska uqla; jk M,hkao 
mßrhg wys;lr fkdfõ' 

7'3'4'3  c,fha ldnksl ¥Ilhka ì| fy,su i|yd mhsrhsÜ ksks;s o%jHhka fhdod .ekSu 

wd¾' ùriQßh1" iS'î'osidkdhl1" ta'nKavdr2" tia'ta'fla'tka'Okfialr" tï' udflfy,aj,4 

1 ksks;s ;dlaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 2 fmardfoKsh úYaj úoHd,h 
3 W!j fj,a,iai úYaj úoHd,h" nÿq,a, 4 cd;sl c, iïmdok yd c,dmjdyk uKav,h 

ksrems; ldnfkaÜ ^Wod( ldfnd*shqrdka& bj;a lsrSu i|yd Lksc u.ska W;afm%ars; l%ufõohla jeä 
oshqKq lsrsu Wfoid w;HjYH jk fN!; ridhksl rduqjla f.dv kexùu fuu m¾fhaIKfhys wruqK 
fõ' my; i|yka fya;+ka ksidfjka mhsrhsÜ iy tys ksks;s wekf,d.a f;dard .ekqKs' iajNdjfha 
id¾j;%sl f,i mj;sk FeS2 mdrpqïNl jk w;r" Fe(ll) wvq jYfhka N%uKh úh yels ksIal%Sh 
whkhla fõ' (d

6
, t

6
2g). S

2- fldgia bf,lafg%dak odhlhka f,i fyda m%;s.%dylhka f,i yeisfrk w;r 

Fe(ll) iuÕ ii|d n,k l< S2- ys            bf,lafg%dak mrsjykh i|yd wKql ldlaIsl fm,lau 
wka;¾.; fõ' S2

2- ys ³ ldlaIslhka (HOMO) j, isg Tlaisldrl (LUMO) j, ldlaIslhka fj; 
bf,lafg%dak heùfuka TlaiSlrKh isoq fõ' TlaisyrKfha oS Tlais ydrlhkaf.a r³ ldlaIslhkaf.a 
(HOMO) isg  S2

2¡ j, r³ ldlaIslhka (LUMO) fj; bf,lafg%dak heùu isoqfõ' ldnfïg ì| fy,Su 
i|yd mhsrhsÜ u; we;s Fe(ll) iy S

2¡ uOHia:dkhka fol u;u isoqjk bf,lafg%dak yqjudre 
hdka;%Khka wjYH fõ' fï i|yd ,ndf.k we;s uQ,sl m%fõYhka Y%S ,xldfõ cd;sl mrsir l%shdldß 
ie,iqu úiska y|qkdf.k we;s mrsir ixrlaIKh yd isoq flfrk cd;sl l%shdoduhka iuÕ inefoa' 
 

 
 

wvq wIaK;ajfhaoS yd jdhq f.da,Sh mSvkfhaoS Fecl3 iy NaHS w;r wka;¾ l%shdfjka mhsrhsÜ c,sh 
o%djKhka ksmojk ,oS' ksks;s wxY+ka we;s úgoS iy ke;s úgoS fuu ixiaf,aIs; mhsrhsÜj, .;s 
,laIKhka ksudkh lsrSu oekg idra:l f,i isoq fjñka mj;S' fuu úu¾Ykh isoq lrk ld,h jk 
úg Y%S ,xldfõ iajNdúl .%e*hsÜ ksëkaf.ka ,nd.;a mhsrhsÜ ksheoSka Ndú;d lrk ,oS' ukd f,i isoq 
lrk ,o úoHd.dr ;;aj md,khla hgf;a isoq l< mhsrhsÜ u.ska ldfnd*shqrdka wiïmQ¾K f,i ì| 
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fy,Su hdka;%sl f,i ksremKh lrk ,oS' mhsrhsÜ iy ldnksl ixfhda.hkaf.a mDIaGuh jHqyhkays 
meje;au ms,sn| wKql fm; ksrEmK l%u fõohka u.ska wkafõIKh flreKs' fuysoS Y+kH 
ixhqc;djh iys; whkhka W;afm%arlhla f,I fukau bf,lafg%dak m%Njhla f,io l%shd lrhs' fuysoS 
isoqjk l%shdj,sh kï hlv úLok pl%h i|yd wod, oQIlhka udOHh f,i fhdod .ekSuhs' fuu l%u 
fõoh ,dNodhS fukau iEfok Fe(ll) iy Fe(lll) jeks oaù;sl M,hka mßirhg wys;lr fkdùu fuys 
we;s jdisodhl lreKq fõ' fuu Y+kH ixhqc;djh iys; whkhka u.ska fndfyda oqrg w;=reM, rys; 
jk wdldrfhka khsfÜ%g iys; c,h m%;sl¾uKh i|yd l%ufõohla wm úiska jeä oshqKq lr we;' 
fuu l%ufõofha we;s m%n, wjdisodhl ;;ajhka jkafka w;sf¾l wmo%jHh m%udKhla we;s ùu 
c,Orhkays c,dmjdyk ux Tiafia hlv wxY+ka ;ekam;a ùu iy oQIlhka yereKq fldg ;sfnk 
wfkl=;a o%jHhka md,kh l< fkdyels f,i TlaislrKh isoq ùuhs' fuu fndfyda .eg¿j,g úi÷ula 
f,i Y+kH ixhqc;djh iys; whkhka ksks;s mßudKhlg wkqj ks¾udKh lsrSu isoq l< yel' jd;hg 
ksrdjrKh ùfuka fuu Y+kH ixhqc;dj iys; ksks;s wxY= u;=msg wrh 5 muK m%udKhl whka 
Tlaihsâ m%udKhla we;s jk kuq;a fuu ia:rh os.= l,la ;siafia j¾Okh ùula isoq fkdjk nj;a 
tneúka isoqjk úLdokh wju jk nj;a uq,slju isoq lrk ,o wOHhkhka u.ska ;yjqre ù we;'  
 
uhsfl%dmßudKfha wxY= fhdod .ekSfuka  95] lg;a jvd mrsudKhlska wefudakshd ksl=;a ùu isoq fõ' 
ksks;s mrsudKhka hgf;a fuu ;;ajhka we;s lsrSfuka wefudakshd iys; c,h laf,daÍkSlrKhg ,la 
lsrSu isoq flf¾' fuu mshjfrysoS wefudakshd khsg%cka njg mrsj¾;kh lsrSu i|yd m%;sl%shdjka by, 
kexùu fjkqfjka moaO;sfha mj;sk ks¾Kdhlhka m%Yia;SlrKh lsrSu isoq l< hq;=h' fï wdldrfhka 
m, khsfÜ%g bj;a lrk ,o iy w;=re M, rys; c,h wjidkfha ,nd.; yel' fuu l%u fõoh yß; 
ksks;s ;dlaIKh hkqfjka ks¾udKh lr we;' fuu l%shdj,sfha jvd;a jeo.;au jk mshjr jkafka 
kQ;k wjYH;djhka Wfoid Y+kH ixhqc;djh iys; ksks;s wxY+ka ksmoùuhs'  
 
^fmagkaÜ ld¾hd,fha Wmfoia u; iSñ; o;a; m%udKhla muKla jd¾;d lr we;& 
 
mhsrhsÜ u;g ldfnd*shqrdka wêfYdaIKh ùfï ;dm .;sl ks¾Khkao ks¾Kh flreKs' wêfYdaIKh 
i|yd jQ ksoyia Yla;s m%udKfhys idudkH w.h 12¡28¡8 KJ mal w;r úh' tu.ska mhsrhsÜ 
ldfnd*shqrdka mDIaGsl ixlS¾Khkaf.a ridhksl nkaOk mej;Su ms<sn| ;yjqre fõ' mhsrhsÜ iy 
c,h w;r w;=re uqyqKf;ys .;s ,laIKhka ms<sn| ksudkh lsrSu s (iS (z)gd)¡ úNj ñkqï u.ska isoq 
flreKs' ksksIal%Sh mßir ;;ajhka hgf;a mhsrhsÜ ys P

H 
IEP w.h 1'70 muK w.hla .eKqks' 

ldfnd*shqrdka we;s úgoS P
H 

IEP w.h 1'70 isg 3 olajd fjkia ùu isoq úh' tu.ska o miqj isoq lrk 
,o wfOdarla; j¾Kdj,s u.skao mDIaGsh wka;¾ l%shdjka ms<sn| ;yjqre úh' by; olajd we;s 
wdldrhg os.=ld,Skj mhsrhsÜ ys m%;sl%shdldrl fldgiaj,g iïnkaO lr ;eîfuka N-H nkaOk 
l,dmh yryd ldfnd*shqrdka ì| fy,Su isoq jk nj olakg ,enqKs' 
 
udkj iïm;a ixjraOkh 
 

tia'ta'fla'tka' Okfialr -¡ úoHd yd ;dlaIK Wmdê mdGud,dj" 2011 mhsrhsÜ ¡ f*kagka jeks 
l%shdj,shlska ldfnd*shqrdka ì| fy,Su" W!j fj,a,iai úYaj úoHd,h ^ 
wjika jir jHdmD;sh ksu lrk ,oS'& 

tka' j,fõj,             -¤ úoHdm;s" ridhk úoHd úfYaI Wmdêh" 2011' iSgd úNj iy j¾Kdj,s 
ñkqï u.ska ldfnd*shqrdka ¡ mhsrhsÜ w;=re uqyqK; taIKh lsrSu" 
ridhk úoHd wxYh" fmardfoKsh úYaj úoHd,h ^wjika jir 
jHdmD;sh ksu lrk ,oS'& 

 tï' udflfy,aj,     ¡ o¾Ykm;s Wmdêh ¡ id¾:lj isoq lrñka mj;S'  
     úoHd mYapd;a Wmdê wdh;kh" fmardfoKsh úYaj úoHd,h 
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7'3'5 Y%S ,xldfõ úh<s l,dmfha c,fhys .=Kd;aulNdjh by< kexùu 

jHdmD;s kshuq(  fca'mS' moauisrs ^fcaHIaG ndysr úoHd{& 

jHdmD;s f;dr;=re( 

Y%S ,xldfõ úh,s l,dmSh m%foaYhkays m%cd uQ,sl c, iïmdok fhdackdl%uhka nyq,j we;' fïjdhska  
30] la muK c,Sh lGsk;ajh fya;=fjka ck;dj úiska mdkh i|yd fhdod fkd.efka' fun÷ c, 
iïmdokhka u.ska iemfhk c,fhys ri wkqju by, lGsk;ajhla wvx.= nj y÷kd.; yels w;r 
tf,i oelsh fkdyels úI o%jHhla f,i *a,qfjdrhsâ o by, jYfhka mj;sk nj ridhksl 
mÍlaIKhkaf.ka ;yjqre ù ;sfí' tfukau fuu m%foaYhkays ydrk ,o <sx j,ska 50]l muKo by, 
jYfhka *a,qfjdrhsâ wvx.= jk w;r ta fya;=fjka <uqkaf.a o;a ly meye;s ùu (dental fluorosis) iy 
w;=re m%;sM,hla f,i jl=.vq wl¾ukH;do we;s úh yel' fuu c,Sh .=Kd;aul Ndjh wkafõYKh 
lsrSfï jev igyk 2010 jif¾ ksheos 9600 lska wdrïN lrk ,oqj 2011 jifrao fkdlvjd ksheos 7500 
lg tu m%foaYhkaysoS isoqlrk ,oS' fi!LH fomd¾;fïka;=fõ uyck fi!LH mßlaIljreka iy 
m¾afhaIK yd ;dlaIK wud;HdxYfha úod;d ks,Odrska úiska fuu jevigyk iïnkaëlrKh isoq 
lrk ,oS' 
 
l%ufõoh( 
 
<sxj, c,fhys mj;sk *a,qfjdrhsâ m%udKh wvq lsrSu i|yd .fvd,a m;=re fmrKhka (brick chip 

filters) tu m%foaYj, ck;djg y÷kajd fok ,oS' fldfydU.ialv iy lyg.iaos.s,sh m%foaYhkays 
fuu fmrkhka fnod oSu i|yd uykqjr fidafrdmaáñiaÜ cd;Hka;r wdh;kfhka wkq.%yh ,enqKq 
w;r lelsrdj m%foaYh i|yd rspâ mSrsia mqoa.,sl iud.fuka wdOdr fok ,oS' tu m%foaYfha jHdmD;sh 
lelsrdj úod;d ks,Odrshd úiska wrUk ,oS'  
 
m%cd uq,sl c, iïmdok fhdackd l%uhka i|yd 2010 wf.daia;= udifhaoS m%:u jrg wfidal u,a.u yd 
ñys÷ m%cd uQ, ixúOdkhka i|yd úoHq;a leá.eisfï c, msÍmyoq tallhka ia:dms; lrk ,oS' ,skala 
kepqr,a fm%dvlaÜia mqoa.,sl wdh;kh" wkqrdOmqr osia;%sla md¾,sfïka;= uka;%S ví'î'talkdhl 
uy;df.a úuOH.; wruqo, iy ví'tï'chj¾Ok bxcsfkare uy;df.a mqoa.,sl wdOdr uqo,a 
wkq.%yfhka fuh isoq flreKs' uilg jrla mrSlaIdjka isoq flreKq w;r ,Sgr 10"000 l muK msrsisoq 
lrk ,o c,h wfidal u,a.u ;=< fnod yrsk ,oS' 
 
fojk c, msßmyoq lsrSfï jHdmD;sh 2011 Tlaf;dan¾ udifhaoS uDoqldrlhla (softner) fhdod .ksñka 
;ka;srsu,fha i|u,at<sh m%cd uq, ixúOdkh i|yd msysgqjk ,oS' fuysoS uDoqldrlh u.ska c,Sh 
lGsk;ajh wvq lsrsfuka c,fha .=Kd;aul Ndjh by, kexùu isoq flreKs' 
 
f;jk c, msßmyoq jHdmD;sh úoHq;a leá .eisu fhdod .ksñka l=reKE., osia;%slalfha ksl jej 
iqjfi; m%cd uQ, ixúOdkh i|yd 2011 fkdjeïn¾ udifhaoS ia:dms; lrk ,oS' ksljej m%foaYh 
úYd, jYfhka jl=.vq frda.h jHdma; ù we;s l,dmhla f,i y÷kdf.k we;s w;r msßisoq c,h 
iemhSfuka tu frda.fha n,mEu wvq lsrSu wruqK lr .ekqKs' fuysoS o l=reKE., osia;%sla 
md¾,sfïka;= uka;%S idrdkd;a niakdhl ue;s;=udf.a wruqo,lska ue;s;=udf.a wruqo,lska c, msrsmyoq 
tallh i|yd f.dvke.s,a,la ,nd .ekqKs' ,skala kepqr,a fm%dvlaÜia mqoa.,sl wdhlkfhka tu tallh 
ia:dms; flreKq w;r uq¿ úhou re ,laI 1'5 la muK úh' ish¿u c, msrsmyoq tallhka ksmoùu iy 
iú lsrSu l=reKE., iafmlag%d bkaviaà%ia ,xld wdh;kh u.ska isoq flreKs' 
 
tu m%foaY i|yd tn÷ tall 10 lg wdOdr uqo,a m¾fhaIK yd ;dlaIK wud;HdxYh úiska m%odkh lr 
we;' 
 
 
 
 



50 

 

jHdmD;s ldrah uKav,h ( bxcsfkare ví'tï'chj¾Ok ^iafõÉPd& 
 

 
 
 

     
 

remh 1( úoHq;a leá .eiSfï tallh 
 

 

  
 
rEmh 2( c, uDoqldrlh   rEmh 3( ksljej f.dvke.s,a, 
 

   
 
rEmh 4( wjfndaO;dj by, kexùu iy ksheoSka mrSlaId lsrSu 
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rEmh 5( c,Sh lGsk;djh 
 

 
 
 

rEmh 6( c,fha *a,qfjdrhsâ wka;¾.;h 
 
rEmh 5 iy 6 u.ska ms<sfj,ska 80] ¡ 90] m%udKhl mj;sk *a,qfjdrhsâ  bj;alsrSfï 
ld¾hlaIu;djho 50] ¡ 70] m%udKhl mj;sk lGsk;ajh bj;a lsrSfï ld¾hlaIu;djho fmkajd 
we;' ^udi 12 la i|yd idudkH w.hka&                                  
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7'3'6  ffcj úúO;ajh yd ixrlaIKh 

7'3'6'1 jdkr csj úoHdj 

jHdmD;s kshuq (  wdpd¾h ví'mS'fca'äÜgia  ^.re fcaHIaG ndysr úoHd{& 

jHdmD;s f;dr;=re  

fmdf<dkakrefõ iajdNdúl jkdka;r uOHia:dkj, fjfik j÷rka ms<sn|j ksßlaIK wOHhkhka 
fuu jHdmD;sh u.ska i,ld nef,a' ñksiqka fkdjk ^iy ñksidf.a wkqÑ;fhka& jdkrhkaf.a iudcSh 
yeisßu i|yd jQ ffcj úoHd;aul moku ie,ls,a,g .ksñka kj oekqu ia:dms; lsrSu wmf.a wruqK 
fõ' yeisrSu hkq nyq uqyqK;a (mcdti faceted) ixisoaêhla jk neúka fuu wruqK wka;¾ lafIa;% 
.Kkdjla olajd úysoS we;' tneúka w;s; m¾fhaIK yd m%ldYk u.ska iudc ixúOdk w;r wka;¾ 
ine|shdjka" ud;DjxY ×;S;ajh" mßir úoHdj" cdk úúO;ajh yd mdßißl fjkia ùïwOHhkh 
lsrSu isoq lr we;' úfYaIfhka tn÷ úp,Hhka ck úldYkh fyda vdúkshdkq fhda.H;djh ^m%j¾;kh" 
wNsckkh yd ixl%uKh& flfrys olajk n,mEï uek ne,Su flfrys wmf.a wjOdkh fhduqù we;' 
WodyrKhka f,i .;a l, wmf.a m%:u m¾fhaIKh jqfha jdkrhska i|yd wdhq.Kl ú; j.=jla 
msysgqùu jk w;r tu.ska m%j¾;kh" wNsckkh yd rem úoHd;aul ixj¾Okh flfrys iudcSh 
yeisrSu n,mdk nj fmkakqï flreKs' tn÷ o;a; jra;udk iudc ffcj úoHdoaul iy mÍKdñl 
l,ams; mßlaId lsrsu i|yd Ndú;d flfrk w;r úoHd yd ixrlaIKh flfrys mq¿,a f,i 
wod,;ajhla mj;S'       

m%dfhda.slj iudc mßKdu ixisoaêh úu¾Ykh i|yd ydroyilg jvd jeä ^cSú$wcSù& ueldla ( 

Macaque) j÷rka ixLHdjla y÷kdf.k wOHhkh lrk ,o m%foaYj, fjkia iudc lKavdhï 34 la 
w;r fnod fok ,oS' tla tla j÷rka i|yd Tjqkaf.a yeisÍfï jxYSh" mdßiÍl yd ck úldYsh 
b;sydih igyka lr .ekqKs' Bg wu;rj ueldla j÷rka 1500 fofkl=f.a mS;DjxYSh y÷kd .ekSï 
uE;loS iïmQ¾Kfhka wjika lrk ,oS' wmf.a l%ufõohka yeisÍï úp,Hhka yd m%j;k úp,Hhka 
iïnkaO lrk wdhq.Klhkag iudk fõ' fuh wjika lsrSug kï ixLHdk wLKav;djh iy;sl lsrSu 
i|yd §¾> ld,hla ;siafia úYd, ksheos m%udKhla wjYH fõ' 
 
yeisrSu iy fhda.H;dj w;r iïnkaO;djhla wm úiska f.dv kÕd ;snqKo ldhsl úoHd;aul yd ta 
iudk hdka;%K yeisrSï urK wkqmd;h flfrys n,mdk wdldrh tu.ska meyeos,s fkdjqKs' tneúka 
yeisrSu iy jeo.;a ixLHdk iuÕ wod, jk frda. ^mrfmdaIs;;djh& yd cdkuh n,mEï ms<sn| 
wkafõIKh i|yd fuu wOHhkh mq¿,a lrk ,oS' fmdf<dkakrej m%foaYfha fjfik j÷rkaf.a 
frda.hka iy jdkr ldhsl úoHdfõ úúO wx.hka wOHhkh flreKs' fmardfoKsh úYaj úoHd,fha mY= 
ffjoH mSGh iy crauksfha fldf,daka.a úYaj úohd,fha iyfhda.S;djh fï i|yd ,nd .ekqKs' 
wfkl=;a tajd w;=ßka" wmg.a oekg isoqjk wOHhkh u.ska le,E j÷rkaf.a YrSrfha wvx.= fïo 
m%udKh ;lafiare lsrSu i|yd jvd ms<s.; yels l%u fõohka ia:dms; lsÍu flfrys wjOdkh fhduq 
lr we;' tu.ska ,nd.kakd oekqu mßirh yd yeisrSfï n,mEu jeo.;a ixLHdkhka u; fhfok 
wdldrh ms<sn|j is;d .ekSug bjy,a jkq we;'  
 
Y%S ,xldfõ cd;sl ixj¾Okh i|yd wod, jk m%dfhda.sl Ndú;hka wmf.a m¾fhaIKh i;= fõ' 
WodyrKhla f,i fvx.= WK" gelafidma,diafudisia" l%smafgdiafmdrsähï iy wfkl=;a wdidos; frda. 
je,|Su i|yd ñksid iy jdkrhska w;r we;s jeo.;a iïnkaO;djhka wm úiska fmkajd oS we;' 
wfkla w;g fidndoyï ixrlaIKh i|yd m%dfoaYSh m%cdj fjkqfjka wOHdmksl jev igyka 
l%shd;aul lsrSfuka ñksid iy j÷rka w;r isoqjk .egqï wju lsÍug odhl ù we;' wjidk jYfhka 
by, .=Kd;aulNdjhla iys; jd¾;d.; Ñ;%mg ksmoùu iy cd;Hka;r úldYh o fuu m¾fhaIKh 
u.ska isoq lr we;' cd;Hka;r foaYmd,k yd wd¾:sl lafIa;%hkays Y%S ,xldj i|yd Y=NjdoS 
m%;srEmhla ,nd foñka Y%S ,xldjg ixpdrlhska wdl¾Ykh lr .ekSuo fuu Ñ;%mg u.ska isoq lr 
we;' 
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iyfhda.S;djhka 
 
uydpd¾h  wd¾'mS'ù'chka; rdcmlaI" mrfmdaI úoHdj ms<sn| uydpd¾h iy mrfmdaIS csj úoHd 
wxYdêm;s" fmardfoKsh úYaj úoHd,h 
 
wdpd¾h wfidal oxf.d,a," mY= ffjoH mSGh" fmardfoKsh úYaj úoHd,h 
 
uydpd¾h mSg¾ kqjkan¾.a" fldf,dka.a úYaj úoHd,h" c¾uksh 
 
l¾iaàka fnl¾^WmdêOdrS YsIH&" fldf,dka.a úYaj úoHd,h" c¾uksh 
 
udkj iïm;a ixjraOkh 
 
fld<U úYaj úoHd,fha isiqka 5 fofkl= wmf.a jHdmD;sh u.ska mqyqKq lrjk ,oS' 
 
wOHdmk fomd¾fïka;=fõ iyfhda.fhka mj;ajk ,o mdrsirsl yd fidndoyï oekq by, kexùfï 
jevigyka 6la i|yd fmdf<dkakrej osia;%slalfha isiqka 300la muK iyNd.S úh' 
 
foaYk iy iïuka;%Khka 
 
2011 wfm%a,a 4 ¡   zwdishd;sl Wreuh i|yd wka;racd;sl ine|shdjZ ¡ Y%S ,xldfõ ffcj úoHd;aul  

Wreuhka i|yd jQ bmerKs ixialD;sh 
 

2011 cQks 24 ¡ osia;%sla f,alïjreka i|yd meje;ajQ iïuka;%Kh 
 
2011 cQks 30 ¡  keIk,a g%iaÜ ¡ Y%S ,xld¦ jdkr wOHhkhka u.ska Y%S ,xldfõ iudc     

mrsKduh ms<sn| fidhd ne,Su 
 
ixrlaIK l%shdj,Ska 
 
2011 jir ;=<oS ixrlaIK l%shdjka 27la isoq lr we;' 
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7'4  wdydr úoHdj yd fmdaIKh 
jHdmD;s kshuq (  wdpd¾h reúks ,shkf.a ^m¾fhaIK wdpd¾h& 

m¾fhaIK f;dr;=re 

Y%S ,xldfõ iajNdúlj olakg we;s wdydrhka yd fmdaIK ;;ajhka ms<sn|j wOHhkh lsrSfï 
wruqKska 2011 ckjdrs udifhaoS fuu jHdmD;sh wrUk ,oS' wdydr ksIamdokhkays .=Kd;aulNdjh 
fukau foay ridhkhka i|yd úúO wdydrhkays n,mEu iy wdydr" fmdaIKh yd iqN idOkh w;r 
iïnkaO;djhka ms<sn| wOHhkh lsrSu fuu jHdmD;sfhys wka;¾.; fõ' nr jeäùu iy fmdaIK 
W!k;djh hk folu j¾;udk Y%S ,xldfõ olakg ,efí' by, wdodhï iys; ck fldgia w;r nr 
jeäùfï .eg¿ nyq,ju mj;sk w;r wvq wdodhï,dNS mjq,aj, .¾NKS uõjreka iy <uhska w;r 
fmdaIK W!k;djhka olakg ,efí' wod, fmdaIK .=Kdx.hkaf.ka imsrs iajNdúlj ,nd.; yels 
wdydr ,ndoSu fuu fmdaIK W!k;d .eg¿j,g úi÷ula fõ' ta i|yd foaYSh jYfhka ,nd.; yels 
Ydl úfYaIhls uqrex.d                wdydr l¾udka;h i|yd fhdod .; yels tu Ydlfha fmdaIKSh 
.=Kdx.hka ms<sn| .fõIKh lsrSu i|yd Y%S ,xldfõ úúO m<d;aj,ska ,nd.;a uqrex.d Ydl m;% 
fhdod .ksñka osjhsfka úúO ia:dkhka wkqj tu m;%j, fmdaIK úúO;ajhka úYaf,aIKh lrk ,oS' 
osia;%slalhka wkqj laIqo% fmdaIl m%udKh fjkiajk njo f;;a l,dmfha m;% j, wvx.= laIqo% fmdaIl 
m%udKh yd ii|d ne,SfïoS úh<s l,dmSh m;%j, by, laIqo% fmdaIl m%udKhla wka;¾.;jk njo 
ksrSlaIKh flreKs' uqrex.d m;%j, fmdaIKSh .=Kdx.hka flfrys fhdod.kakd fmdfydrj, n,mEula 
;sfío hkak fidhd ne,Su i|yd jeäoqr m¾fhaIK lghq;= isoqfjñka ;sfí' fmdaIK W!k;d 
.eg¿j,g úi÷ula f,i uqrex.d Ydl m;% fmdaIKSh w;sf¾lhla jYfhka Y%S ,xldfõ wdydr 
ksIamdokhka i|yd fhdod .eksu ms<sn|j o wkafõIKh flfrkq we;' 

Y%S ,xldj ;=< idudkHfhka mrsfNdackhg .efkk lõms m%fNaohkaf.a fi!LHd;aul .=Kdx.hka 
msrslaid lr ne,Su i|yd o wOHhkhla ia:dms; lr we;' j¾;udkh jk úg Y%S ,xldj ;=< wdydr 
iy ia:q,;djh fya;=fjka we;sjk frda.hkaf.a by,hdula olakg ,efnk w;r isoqjk urK 
m%udKfhka 20] lg;a jeä m%udKhla tu fya;+ka ksidfjka isoqjk tajd fõ' iqoqiq wdydr rgdjka 
fhdod .ksñka tn÷ f,v frda. je,elaùu i|yd mshjr .ekSu w;HdjYH fõ' OdkH j¾. 
ksrka;rfhka wdydrhg tl;= lr .ekSfuka yDo frda." ia:q,;djh iy oshjeähdj jeks frda. 
flfrys we;s wjodku wvqlr.; yels nj fmkajd oS we;' rks, l=,fha OdkH j¾.hkays fi!LHuh 
.=Kdx.hka ms<sn| iEfyk ;rï o;a; mej;sho lõms j, tu .=Kdx.hka ms<sn|j isoq lrk ,o 
wOHhkhka b;d w,am fõ' fuu wOHhkh ;=<ska Y%S ,xldj ;=< idudkHfhka Ndú;djk  lõmsj,g 
ia:q,;djh wvq lsrSu i|yd we;s yelshdj ms<sn|j fidhd nef,kq we;' m%udKfhka" fN!;sl 
fmkqfuka iy îcdjrKfha meyefhka tlsfklg fjkia jQ iy ta fya;=fjka l%shdldrS;ajhka o fjkia 
úh yels lõms jra. 4la fï i|yd fhdod .ekqKs' fuu lõms j¾. y;frys m%;s Tlaisldrl 
l%shdldrS;ajh iy mSfkda,a wka;¾.;h tlsfklg fjkia nj ksÍlaIKh flreKq w;r tneúka 
fmdaIK .=Kdx.hkao fjkia jk neõ meyeos,s úh' fuu mßlaIK i|yd óhka fhdod .efkñka isoq 
flfrkq we;' ta i|yd fmardfoKsh úYaj úoHd,fha lDIs úoHd mSGfha i;a;aj úoHd wxYfhays 
iyfhda.S;djh ,eîug kshñ;h' lõmsj, l%shdldÍ .;s.=Khka mÍlaIdlr ne,Su i|yd m¾fhaIK 
lghq;= id¾:lj isoq fjñka mj;S'  

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

m¾fhaIK iyldr (  TIsks fmfrard" tia'ä'mS'tï'mS' pkaosl ^Wmdê wfmalaIl YsIH& 

fcaHIaG udKav,sl ;dlaIK ks,Odrs (  whsrdx.kS ;=ïmE, 

udkj iïm;a ixj¾Okh 

TIsks fmf¾rd" m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh ¡ fmardfoKsh úYaj úoHd,fha lDIsl¾u mYapd;a Wmdê 
wdh;kfhys ,shd mosxÑ ùug kshñ;h' 

tia'ä'mS'tï'mS' pkaosl" Wmdê wfmalaIl YsIH" I;a;aj úoHd wxYh" lDIs úoHd msGh" fmardfoKsh úYaj úoHd,h 
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rEmh ( uqrex.d fld< l=vq  j.d lrk ,o uqrex.d 

7'4'1 uqrex.d fld<j, fmdaIKsh .=Kdx.hka iy Y%S ,xldfõ wdydr l¾udka;h i|yd tajd Ndú;d 
l< yels wdldrh ms<sn| wkafõIKh lsÍu 

´' fmf¾rd" wd¾' ,shkf.a" tia'ta'l=,ißh 

wdydr yd ;dlaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

Moringa olefera fyj;a uqrex.d hkq úúO wruqKq /ila i|yd fhdod .efkk jeo.;a Ydlhla jk 
w;r tys fmdaIKSh yd T!Iëh .=Kdx.hka y÷kd .efkñka mj;S' uqrex.d Ydl m;%hka wuqfjka fyda 
msi .ekSfuka wdydrhg .; yel' tfia ke;akï fmdaIKsh .=Kdx.hkag úYd, jYfhka ydkshla 
fkdjk mrsos úh,d l=vqlr udi .Kkdjla ;nd .; yels njo jd¾;d ù we;' 1"2 bkaoshdj" 
mdlsia;dkh" ms,smskh iy wm%sldfõ fndfyda l,dmhka jeks oshqKq fjñka mj;sk rgj, <orejkaf.a 
iy lsrsfok uõjrekaf.a fmdaIK W!k;d .eg¿ j,g úi÷ula f,i uqrex.d fhdod .efka'3 uqrex.d 
Ydl m;%hkays îgd lefrdáka" úgñka ^m%;sTlaisldrl&" fm%daàk" le,aishï" hlv iy fmdgEishï jeks 
fmdaIlhka /ila wvx.= ù we;s nj lshefõ' Y%S ,xldfjys jefvk uqrex.d Ydlfhys fmdaIKSh 
jákdlï ms<sn|j mrSlaIKd;aul wOHhkhka isoq lr fkdue;s ;rïh' fuu wOHhkh u.ska uqrex.d 
Ydl m;%j, fmdaIKSh .=Kdx.hka úYaf,aIKh lsrSu iy Y%S ,xldfõ wdydr l¾udka;h i|yd fhdod 
.ekSu ms,sn| .fõIKh lsrSu isoq flf¾' 
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wruqKq 
 
Moringa olefera fyj;a uqrex.d Ydlfhys fmdaIKSh .=Kdx.hka iy tajd Y%S ,xldfõ wdydr 
l¾udka;h flfrys fhdod .; yels wdldrh ms<sn|j  úYaf,aIKh lsÍu fuu wOHhkfha uQ,sl 
wruqK fõ'  

úfYaIs; wruqKq 
 

1 Y%S ,xldfõ ish¿u osia;%slalj, jefvk uqrex.d Ydl m;% ksrEmKh lrñka tu Ydl m;%j, 
fmdaIKSh wdlD;shla ks¾Kh lsrSu 

2 fmdfydr fhoQ iy fkdfhoQ ;;ajhka hgf;a jevqk uqrex.d m;%j, fmdaIKSh wdlD;Ska ii|d 
ne,Su 

3 uqrex.d fld< l=vq Y%S ,xldfõ wdydr l¾udka;h i|yd fhdod .ekSu ms<sn|j wkafõIkh 
lsrSu 

my; i|yka rem u.ska Y%S ,xldfõ osia;%slal wglska ,nd.;a uqrex.d fld<j, jeo.;a Lksc 
idkao%Khka i|yd ,nd.;a uQ,sl m%:sm, olajd we;' úúO osia;%slalj, jefvk uqrex.d fld<j, 
m%udKhka ie,lsh hq;= f,i fjkia fõ' fuu ,nd.;a m%;sM,hka wfkl=;a rgj,ska jd¾;d ù we;s 
m%;sM,hka iuÕ ieif|k w;r tu.ska laIqo% fmdaIlhka i|yd uqrex.d Ydl m;% fyd| uQ,dY%hla jk 
nj meyeos,s fõ' 

            

 

 

 

 

7'4'2  óhka ;=< ia:q,;djh we;sùu je<elaùu i|yd lõmsj, we;s n,mEu úu¾Ykh lsrSu 

TIsks fmf¾rd" wd¾' ,shkf.a 

wdydr úoHdj yd fmdaIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 

mqoa.,hskaf.a ia:q,;djh wêlùu f,dalh mqrdu we;sù we;s fi!LHuh .eg¿jla jk w;r ta 
fya;=fjka ie,lsh hq;= ;rï ksoka.; frda. we;sùfï wjodkula o mj;S' Yrsrfha fïo m%udKh 
úfYaIfhkau wka;rx. fïo m%udKh by, hEfuka lsrSgl yDo frda. oshjeähdj wdldr »» iy 
nhsia,smsvñhd jeks mrsjD;a;sh frda.hka we;s ùfï ixls¾K wjodkula f.dv kef.a' fuu mrsjD;a;sl 
frda.hka Ydl fl¢" Ydl m%;sTlaisldrl wvqfjka ,nd .ekSu iy ksmojk ,o Y=oaO l< iSks" lsrs 
wdydr jeks ldfndayhsfâ%g$fïo iys; wdydr jeämqr mrsfNdackh lsrSu fya;=fjka we;súh yel2' 
lgq,kao iy msrsi3 úiska isoq lrk ,o wOHhkhka wkqj nr jeäùu iy ia:q,;djh idfmalaIj by, 
jYfhka mejf;a' úfYaIfhkau Y%S ,xldfõ jeäysáhka w;r Wor iq:q,;djh olakg ,efí' OdkH j¾. 
ks;ru wdydrhg tlalr .ekSfuka yDohdndO" ia:q,;djh iy oshjeähdj i|yd we;s wjodku wvq 
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l< yels nj fmkajd oS we;' lõms hkq rks, l=,fha OdkH j¾.hla jk w;r fm%daàk" wdydruh 
;ka;=" laIqo% fmdaIl iy ffcj l%shdldrs Ydl ridhkhka f.ka iukaú;fõ' Ydlj, wvx.= m%;s 
TlaiSldrl o%jHhka fi!LHdrlaIs; idOlhla f,i jeo.;a l%shdldrS;ajhla isoq lrhs' úoHd;aul 
idlaISkag wkqj tn÷ m%;sTlaiSldrlhka yDohdndO iy ms<sld jeks frda. j,g we;s wjodku wvq 
lsrSu isoq lrhs' fuu wOHhkfhaoS mrSlaIK i|yd i;=ka fhdod .ksñka idudkHfhka Ndú;d lrk 
lõms j,g ia:q,;djh wvq lsrSug we;s yelshdj ms<sn| fidhd nef,kq we;'  

 
fuu wOHhkfha wruqKq 

 
1 by, jYfhka fïoh mj;sk wdydr .ekSfuka óhka ;=< we;s jk YrSrfha nr jeäùu iy 

wka;rx. fïo m%udKh jeäùu flfrys lõms l=vqj, we;s n,mEu wkafõIKh lsrSu 
 

2 ia:q,;djh iy vhia,smsvñhd jg wod, jk ffcj ridhksl ks¾Kdhlhka u; lõms l=vqj, 
n,mEu wkafõIKh lsrSu 

 
3 wlaudfõ ,smsv" .a,Que;sfhdaka uÜgu iy wlaudfõ m%;sTlaisldrl tkaihsu l%shdldrS;ajh flfrys 

lõms l=vqj, n,mEu wkafõIKh lsrSu 
 

4 ,sfmd.afkisia yd ,hsfmd,siia j,g wod,jk m%udKhka flfrys lõms l=vqj, n,mEu wkafõIKh 
lsrSu 

uQ,sl wkafõIkhkag wkqj jreKs" fndïfn" oU, iy lõms m%fNaohkays wod, iïu; ähqghsf,agâ 
yhsfv%dlais,afgd,qhska j,g tfrys m%;sTlaisldrl l%shdldrS;ajh w.hka ms<sfj,ska 350" 560" 815" 1200 
úh' tu lõms m%fNaohkays mSfkda,a wka;¾.;h ms<sfj,ska 11'74" 9'9" 7'2 iy 9'0 úh 
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7'5 wKql cSj úoHdj iy cdk úoHdj 
7'5'1 ffi, cSj úoHdj 

jHdmD;s kshuq ( wdpd¾h ã'tka' ud.k wdrÉÑ (Research Fellow) 

m¾fhaIK f;dr;=re( 

Ydl ffi, cSj úoHd jHdmD;sh" ihfkdnelaàÍhd wdY%s; m¾fhaIKhka o iuÕ 2004 j¾Ifha 
foieïn¾ ui wrUk ,oS' j¾I 2009 oS fuu jHdmD;sh ffi, cSj úoHd jHdmD;sh f,i kï flreKs' 
fï jk úg ihfkdnelaàrshd iy Ëhfrda.ldrl nelaàÍhd ^áhqnlshqf,daisia& wdoS jYfhka m%Odk 
lafIa;% follg wod,j Wm jHdmD;Ska f,i fuu m¾fhaIK lghq;= isoq fõ' m%fhdackhg .; yels 
iïm;a fhdod .ksñka udkj iqN idOkh iy cd;sl iïm;a jeä oshqKq lsrSu fuys,d wruqKq lrf.k 
we;' 

› ,xldfõ ihfkdnelaàßhd úfYaIhkaf.a wKql jxY m%fõKsh 

kùk ffcj ;dlaIK ksmehqï wkdjrKh m%Odk ffcj úúO;aj ixrplhka f,i ihfkdnelaàrshd 
ye|skaúh yel' fuu wOHhkh u.ska y|qkd fkd.;a iïm;a iy udkj iqN idOkh flfrys tajdfha 
odhl;ajh .fõIKh i|yd jeo.;ajk ihfkdnelaàrshd úúO;ajh iy nyq,;djh wOHhkh flf¾' 
iqfmdaIKh ù we;s fndfydauhla ñrsosh c,dYj, ksrka;rfhkau ihfkdnelaàÍhd u.ska fi!LHhg 
wys;lr úI WvquKaä ksmoùu isoq flf¾' ihfkdnelaàÍhdjkaf.a fuu OQ,l ^úI& ms<sn| wOHhkh 
lsrSu u.ska we;súh yels fi!LH .eg¿ i|yd l,a;nd úi|qï ,nd.; yelsjkq we;' ta i|yd fjk;a 
rgj, l%shd;aul jk wdldrfhka c,dYj, mj;sk úI o%jH m%udKhka mrSlaId lr ne,Su w;HjYH 
fõ' 

ihsfkdfgdlaiska iy y|qkdfkd.;a oreKq jl=.vq frda.h (CKDU) 

ñrsosh c,dYj, mj;sk ihfkdfgdlaiska w;=rska uhsfl%disiaáka iy is,skafv%diamrafgdmaiska jvd;a úI 
iy.; jk w;r tajd wlaud iy jl=.vq ydks isoqlr.ksñka ñksiqkag iy i;=kag úI jq wjia:d o 
jd¾;d ù ;sfí' 

j¾;udkfhys W;=re ueo m,df;a fuu oreKq jl=.vq frda.h ^CKDU& oreKq jix.;hla njg m;a ù 
we;s w;r tneúka Y%S ,xldfõ ñrsosh c,dYhkays cSj;ajk ihfkdnelaàrshdjka ms<sn| jeä 
wjOdkhla fhduq ù we;' flfia jqjo fuu frda.h we;s ùu jHdma; ùu iy Bg n,mdk lreKq 
ms<sn|j fuf;la wkdjrKh ù fkdue;s w;r ta iïnkaOj isoq lr we;s wOHhkhkao b;d w,amh' 
fuhg fya;=j f,i ridhksl yd ffcùh ixfhda.hkaf.a taldnoaO n,mEula" fndfydaúg c,dY j, 
mj;sk ihfkdfgdlaiska úh yels neõ wkqudk flf¾' tneúka fun|q ihfkdnelaàrshdjka 
y|qkd.ekSu u.ska ihfkdfgdlaiska ksmojk úfYaIhka ms<sn|j wKql úYaf,aIKhla isoq l< yels 
fõ' 

wmf.a m¾fhaIK m%;sM,j,g wkqj wkqrdOmqr ^ kqjr jej" ;sid jej iy l,d jej& .srd|qre 
fldaÜfÜ" WkdÉÑh c, msßmyoq lsrSfï uOHia:dkh iy mrdl%u iuqo%h hk ia:dkhkays úYd, 
jYfhka Microcystis, Cylindrospermopsis, Phormidium iy Lyngbya ihfkdnelaàrshd jHdmD;shla 
wkdjrKh flreKs' úh,s l,dmfha me;sfrñka mj;sk y|qkd fkd.;a oreKq jl=.vq frda.h i|yd 
fuh m%n, wjodkï idOlhla úh yel' 

cdk ksrEmk úYaf,aIKh ( Y%S ,xldfõ oreKq jl=.vq frda.h yd ne|s  fidhdfkd.;a   
mqrely|qkd .ekSu  

oreKq jl=.vq frda.fhka fmf<k frda.Skaf.a cdk ksrEmK úYaf,aIKhla fuf;la isoq lr fkdue;s 
w;r ta ms<sn| uq,sl wOHhkhla isoq lsrSfuka f;dard.;a cdk i|yd ksrEmK udos,s ksrsKh lsrSug 
yelsfõ' fï i|yd Real Time PCR arrays fhdod .ksñka frda.S jl=.vq idïm,a jk RNA ksrEmKhka 
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isoq l, yel' fun|q cdk ksrEmk udos,s y|qkd .ekSu u.ska we;s ùug bv ;sfnk wjodkï idOlhka 
kS¾Kh l< yels fõ'  

nyq T!IO m%;sfrdaO Ëh frda. Ldrl nelaàrshd (MDR-TB)  

T!IO ixfõoS Ëh frda.hg jvd jeä j¾;H;djhlska me;srhk nyq T!Io m%;sfrdaO Ëh frda.h 
uyck fi!LHh flfrys buy;a n,mEula t,a, lr we;' fuysoS we;s m%odk;u wNsfhda.hka kï Ëh 
frda.h i|yd m%;sfrdaë m%fNao we;sùu" blaukska frda.h y|qkd .ekSu iy m%;snelaàrshd m%;slrsu 
m%;sYla;slrKhhs' 
Y%S ,xldj ;=< fjfik uhsfldnelaàÍhd úfYaIhka T!IO flfrys olajk m%;spdrhka ms<sn| isoq lrk 
,o wOHHkhka b;du w,am fõ' wmf.a m¾afhaIKhkag wkqj uykqjr m%foaYfha Ëh frda.Ska w;=rska 
by,  rifampin m%;sfrdaë;djhla y|qkd.; yels úh' fuu.ska T!IO flfrys olajk m%;sfrdaOh 
y|qkd.ekSu i|yd jvd fõ.j;a iy ksjeros l%u fõohka flfrys wjOdkh fhduq lr we;' 

Ëhfrda.ldrl fkdjk uhsfldnelaàrshd wkdjrKh Wfoid fõ.j;a l%uhla fidhd .ekSu 
l,ska isgu fmky¿ frda.j,ska fmf,k frda.Ska iy m%;sYla;sh wvq frda.Ska flfrys n,mEï we;s l< 
yels nyq, wdidokhla f,i wioDY uhsfldnelaàrshï ye|skafõ' j¾;udkfha fun|q frda.Ska fÄg 
ksfYaOl frda.Ska f,i ye|skafõ' j¾;udkfha fun|q frda.Ska fÄg ksfYaOl frda.Ska f,i ye|skafõ' 
wmf.a wOHhkhka ;=<ska fiñka iy YS>% f,i j¾Okh jk Ëh frda. Ldrl fkdjk 
uhsfldnelaàrshd ms<sn| m%Yia: wKqld>¾K isoq l<yels úh'  

úYd, mrsudKfhka Spirulina frdamKhka isoqlsrSu 

uy;aud .dkaê uOHia:dfha iyfhda.S;djho we;sj úYd, mrsudKfhka  Spirulina frdamKhka jHdma; 
lsrSu fuys,d m%Odk wruqK fõ' fuysoS ixY=oaO Spirulina frdams;hka fhdod .ekqk w;r tajd 
úoHd.drh ;=< iajdNdúl ;;a;aj hgf;a kv;a;= lsrSu isoq flf¾' fï jk úg úúO udOHhka w;=rska 
,dNodhS úl,am ridhksl o%jHhka fhdod .ksñka ksmoúh yels udOHhka w;=rska ,dNodhS úl,am 
ridhksl o%jHhka fhdod .ksñka ksmoúh yels udOHhla ms<sn|j wjOdkh fhduqj we;' 

m¾fhaIK iyldr ( wd¾'mS' jks.;=x." tÉ'tï' ,shkf.a" ã'fla' ùrfialr"  
tia' ufyaIajrï 

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

ld¾ñl idydhl ( ta' f;akakflka ^spirulina project) 

iyfhda.S;djhka ( wdpd¾h' tka'ù' pkaørfialrka" ^fld<U úYajúoHd,h&"  
wdpd¾h' à' wfífialr ^uykqjr uy frday,&" uydpd¾h' fj;jkiï" 
^fmardfoKsh úYaj úoHd,h&" wdpd¾h' ã' ueof.or ^uykqjr uy 
frday,&" uydpd¾h' hij¾Ok ^› chj¾Okmqr úYaj úoHd,h&     
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7'5'1'1   Y%S ,xldfõ ihfkdnelaàrshd úfYaIhkaf.a wKql jxY m%fõKsh 

wdpd¾h ã'tka'ud.kd wdrÉÑ" wd¾'ms'jks.;=x. 

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

by, WIaK;aj w.hka iy wfkl=;a iSudka;sl mdßißl ;;a;ajhka hgf;a jqjo j¾Okh ùug we;s 
yelshdj fya;=fjka ihfkdnelaàrshd iy wdlshdjka iqúfYaIS fõ' 16 s rRNA udos,s úYaf,aIKh lsrSfï 
l%ufõohka f.a j¾Okh ksid iajdNdúl mrsirfha fjfik ihfkdnelaàrshd iy wdlshd wkdjrKh 
lr .ekSu iy y|qkd .eksu myiq ù we;' úúO WIaK;aj l,dmhkays fjfik laIqo% cSù .yKhka 
wdlD;s lsrSu i|yd PCR  j¾ê; 16 s rRNA DGGE úYaf,aIKhkao fhdod .efka' 

iSudka;sl laIqo% cSùkaf.a jd ;dlaIKsl fhoSï iy Tjqkaf.a ksIamdokhka ms<sn|j miq.sh oYlh ;=< 
úYd, jYfhka m¾fhaIK osh;a flreKs' fï wdldrfha laIqøcSù úfYaIhka jk Thermococcus littoralis  
iy Thermus aquaticus f.ka ,nd.kakd DNA fmd,sgf¾ia tkaihsuh fï jk úg PCR i|yd jdKscj 
Ndú;hg .efka' Bg wu;rj wvq WIaK;aj mrdihkays fjfik laIqo% cSùkaf.ka ,nd .kakd laIdrSh 
fm%daáfhaia laid,l i|yd fhdod .efka' 

wruqKq(  

Y%S ,xldfõ iSudka;sl ihfkdnelaàrshd iy wdlshdjkaf.a úúO;ajh y|qkd .ekSu iy tu laIqo% cSùka 
iSudka;sl mrsir ;;ajhkaf.ka fjka lrf.k Tjqkaf.a jeo.;a jd;dlaIKsl fhoSï ksudkh lsrSu 
fuu wOHhkfha wruqK fõ'             

m%;sM,( 

› ,xldfõ ihfkdnelaàrshd iy wdlshdjkaf.a úúO;ajh y|qkd.ekSu i|yd rka.srs W,am;" lskakshd" 
fk,qï jej" uy Th iy jyj ^mosh;,dj& hk m%foaYhkays we;s WKq osh W,am;a j,ska c, ksheos 
,nd .kakd ,oS' fuu ia:dk mfya WIaK;aj mrdih 39'10c isg 620 c muK úh' fuu c, ksheosj,ska 
ksiaidrKh lr.;a DNA, PCR m%;sl%shdjkag Ndckh lrk ,oqj 450 bp ysoS muK iqúfYaIS jQ  DNA 
LKav ,nd .kakd ,oS' fuysoS iyfkdnelaàrshdjkaf.ka ,nd.;a iqúfYaIS  oligonucleotide primers jk 
Cya 359 F forward, cya 781 Ra iy Rb reverse  fhdod .ekqKs' fuysoS 781 Ra iy 781 Rb u.ska 
ms,sfj<ska iQ;sld.dr$fygfrdisiag orK iy tal ffi,sl$fygfrdisiag fkdork ihfkdnelaàrshdjka 
b,lal flreKs' ,nd.;a m%;sM, wkqj WKqosh W,am;aj, fjfik ihfkdnelaàrshdjkaf.a rEm 
úoHd;aul úúO;ajh ks¾Kh l< yels úh' wdlshdjka wkdjrKh lr .ekSu i|yd thgu iqúfYaIS jQ  
UA 751 F iy UA 1406 R  reverse primers fhdod .eKqks' fuysoS 750 bp PCR  LKavhla ksrSlaIKh 
lsrSug yelsjQ w;r tu.ska fuu WKqosh W,am;aj, wdlshdjka fjfik neõ ;yjqreúh' fuysoS WKq osh 
W,am;a c, ksheos iy ihfkdnelaàrshd udos,s jk Microcystis acruginasa PCC 7941 ys 165 rRNA PcR 
ksIamdokhka i|yd m%Yia; DGGE ;;ajhka fhdod .ekqKs' WKqosh W,am;a c, ksheoSkays wka;¾.;j 
;snQ ihfkdnelaàrshd jeä m%udKhlf.a  16s rRNA Pcr ksIamdokhkays úfYaIs; banding patterns 
olakg ,enqKq w;r tu.ska fuu WKqosh W,am;ays ie,lsh hq;= ;rï ihfkdnelaàrshd úúO;ajhla 
we;s neõ ;yjqre úh' 
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7'5'1'2 ihfkdfgdlaiska iy y|qkd fkd.;a oreKq jl=.vq frda.h (cKDu) 
 

wdpd¾h ã'tka'ud.k wdrÉÑ" tÉ'tï',shkf.a 
 

ye|skaùu 
 
ihfkdnelaàrshdjka hkq c,fha fjfik m%Ndixiaf,acS fm%dlersfhdagdjka jk w;r ys;lr mdrsirsl 
;;ajhka hgf;a Tjqka úYd, jYfhka jHdma; ùfuka úI Wvq uKaä iEoSu isoqfõ' fï wdldrfha úI 
Wvq uKaä ;ekam;a ùu fya;=fjka c,fhys pH úksúoNdjh iy ffcj úúO;ajh hk .=Kd;aul 
,laIKhka flfrys n,mEï we;sfõ' Bg wu;rj ihfkdnelaàrshdjkaf.a oaù;sl mrsjD;a;sl o%jHhka 
jk ihfkdfgdlaiska c,fha úI iy.; ;;ajhka we;s lsrSug fya;= fõ' ñrsosh c,dYj, mj;sk 
ihfkdfgdlaiska w;=rska uhsfl%disiaáka iy is,skafv%diam¾fgdmaiska m%Odk;u OQ,lhka fõ' 

wruqKq 
is,skafv%diamrafgdmaiska udos,s fjkalr .ekSu" Tjqkaf.a wKql ,laIK úoyd oelaùu iy Y%S ,xldfõ 
y÷kd fkd.;a oreKq jl=.vq frda.h i|yd ihfkdfgdlaiska wjodkï idOlhlao hkak fidhdne,Su 

m%;sM, 

fuu frda.Ska c,h ,nd .kakd .srd÷re fldaÜfÜ" wkqrdOmqr" ksljej hkdoS m%foaYhkays jeõ c, 
idïm,a ksheos" Tjqkaf.a l=Uqre j,ska ,nd.kakd ,o mia ksheos iy frda.S uQ;%d" reêr idïm,a ,nd 
.eKqks' fïjd md,l ksheoSka f,i wfkl=;a m<d;aj,ska ,nd.;a c, ksheoSkao iu. úfYaIs; 
ihfkdnelaàrshd udOHhkays frdams; lrk ,oS' mrsirfhka ,nd.;a ksheos yd frdams; ksheos hk 
foj¾.fhys rEm úoHd;aul  úYaf,aIKhka isoq lrk ,oS' tu.ska chroococcus, phormidium, 

Microsystis spp, Oscillatoria Limnothrix, Lyngbia, Calothrix, Anabaenopsis, Chroococeidiopsis, 

Scynechocystis, Scynechococcus, Arthospira, Merismopedia hk úfYaI OQ,l ksmojkakka f,i o, 
jYfhka y÷kd .eKqks' reêr yd uQ;% ksheos" iajdNdúl yd frdams; c, ksheoSka ;=< wvx.= cdkuh 
DNA nQñf.a l%uh u.ska fjka lr .kakd ,oS'  PcR  j¾ê; l%uhla u.ska fuu ksheoSka ;=< mj;sk 
ihfkdnelaàrshd y÷kd .ekSu isoq flreKs' fuysoS uQ;%d iy reêr ksheosj, 16 s rRNA cdkh i|ydo 
jeõc, ksheoSka j, CPC cdkh i|ydo PCR isoq flreKs' Cylindrospermopsis raciborskri iy 
Scnechococcus f,i udos,s foj¾.hla wkqms<sfj, wkqj y÷kd .eKqks' mrSlaIdjg ,la flreKq jeõ 
w;=rska fyakdks., jej jvd;au úI iys; njo l=reKE., iy kqjr jeõj, jeäu 
is,skafv%diam¾fgdmaiska OQ,l m%udKhla mj;sk njo ;yjqre úh' 
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7'5'1'3  PCR iy  DNA i,l=Kq lsrSu u.ska T!IO m%;sfrdaë uhsfldnelaàrshï udos,s wkdjrKh 
lr.ekSu 

ã'tka'ud.k wdrÉÑ 2" tï'ufyaIajrka 1 " ã'fla'ùrfialr1" ù'f;jkdiï 3 
1 ffi, cSj úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 2 Yajik tallh" uy frday," uykqjr 3 laIqo% 

cSj úoHd fomdra;fïka;=j" fmardfoKsh úYaj úoHd,h 

ye|skaùu 

T!IO m%;sfrdaë uhsfldnelaàrshï udos,s fya;=fjka mek ke.=k T!IO m%;sfrdaë laIh frda.h oshqKq 
iy oshqKqfjñka mj;sk rgj, laIh frda. md,kfhaoS uqyqK fok m%Odk .eg¿jla njg m;aù we;' 
tu.ska frda.h i|yd fhdod .efkk m%;sldrl l%ufõohkays ld¾hlaIu;djh wvq ùu iy úhoï 
wêl ùu isoqfõ' tneúka M,odhS m%;sldrl l%ufõohka iy T!IO m%;sfrdaë laIh frda. md,k l%uhka 
fhdod .ekSug fmr tn÷ m%;sfrdaë úfYaIhka l,a;nd y÷kd .ekSu w;HjYH fõ' 

 

wruqKq 

PCR iy DNA  i,l=Kq lsrSu u; mokï jQ ir, fõ.j;a l%uhla fhdod .ksñka uykqjr uy 
frdayf,a uOHu ,h idhkhg meñfKk laIh frda.Ska ;=< fuu T!IO m%;sfrdaë laIh frda.h jHdma; 
ù we;s rgdjka y÷kd .ekSu, rpoB, inhA iy KatG hk cdkhkays mj;sk úlD;s;djhka b,lal lr 
.ekSï u.ska T!IO m%;sfrdaë laIh frda. uhsfldnelaàrshï udos,s y÷kd .ekSu fuys,d wruqKq 
lrf.k ;sfí' 

m%;sM, 

m<uq jgfhaoS laIh frda.Skaf,ka ,nd.;a  acid fast bacilli we;shehs iel  is;sh yels fÄg ksheos 250 
la frdamK i|yd fhdod .eKqks' tu idhkhkag meñfKk acid fast bacilli wka;¾.; fkdjk 
frda.Skaf.ka ,nd.;a fÄg ksheos 25la md,l ksheos f,i fhdod .eKqks'  Lowenstein-Jensen/ 

Middlebrook 7H10 udOHh ;=<oS wkqmd;sl l%uh fhdod .ekSu u.ska  isoniazid iy rifampin i|yd 
m%;scSjl kuH;djh msrslaid ne,Su isoq flreKs' 

fuu kso¾Yl w;=rska 174 la ^69'6]& muK i;s wgl îfc!IK ld,hla ;=<oS u¾Okh úh' md,l 
ksheos úis mfyka y;rla muK osk myl îfc!IK ld,hla ;=<oS j¾Okh jQ w;r tu fjka lr .;a 
ksheoSka laIh frda. ldrl fkdjk uhsfldnelaàrshdjka f,i y÷kd .eKqks 

laIh frda.ldrl uhsfldnelaàrshï iy ;ks uhsfldnelaàrshï ixls¾K 3'2] la muK isoniazid 

m%;sfrdaë;djh fmkajk ,oS' 2'4] la muK nyq T!IO m%;sfrdaOlhka jQ w;r 16] la rifampin 
m%;sfrdaOlhka jQy' uhsfldnelaàrshï iy uhsfldnelaàrshï ixlSraK fldgia 32 la muK rifampin 

m%;sfrdaë jqjo isoniazid i|yd ixfõoS jQy'  

inhA, Kat G iy rpoB cdkhka i|yd m%Yia: PCR ;;ajhka fhdod .ekqKs' laIh frda. ldrl 
uhsfldnelaàßhï frdams;hkaf.ka ,nd.;a inha,KatG iy  rpoB cdkhkays PCR ksIamdokhka i|yd 
ir, iajhxisoaê i,l=Kq lsrSu isoq flreKs' fuu ld, iSudj ;=< laIh frda.ldrl uhsfldnelaàrshï 
udos,s 86 la i|yd cdk wkqms<sfj, kS¾Kh lsrSu isoq úh' inha(n=3),Kat G (n=16) iy rpoB(n=35) 
hk cdk wkqms<sfj,hkaf.ka ,nd.;a kshqla,sfhdaghsv wkqms<sfj, GQ 369430-GQ 369437;GQ868653-

GQ 868655;GQ 871909-GQ 871920; HQ 540563-HQ 540578 iy HQ 589040-HQ 589056 hk m%fõY 
wxl hgf;a Gene bank ys ;ekam;a lrk ,oS' m%;sfrdaë uhsfldnelaàrshï udos,s 17la w;=rska 7 lf.a  
DNA wkqms<sfj, kSraKh lsrSu u.ska Tjqkaf.a úúOdldr fjkiaùï y÷kd.; yels úh'  

m%Yia: PCR ;;ajhka hgf;a j¾ê; nyqm: PCR (inhA +rpoB iy katG + rpoB) fhdod .ekqKs' fï jk úg 
j¾ê; ksYamdokhka u.ska DGGE m%Yia:SlrKh fldg fõ.j;aj T!IO m%;sfrdaOlhska y÷kd .ekSu isoq flf¾'  
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7'5'1'4  fn%dkafldiafldms iy fÄg ksheoSka ;=< isák laIhfrda. Ldrl fkdjk uhsfldnelaàrshdjka 
wkdjrKh lr .ekSu 

ã'tka'ud.k wdrÉÑ1 " ã'fla'ùrfialr1" hQ' lreKdr;ak1" tka' osidkdhl2" ã'ueof.or2 

1 ffi, cSj úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr 2 Yajik tallh" uy frday," kqjr 

ye|skaùu 

uhsfldnelaàrshï áhqnlshqf,daisia ixlS¾Khg wh;a fkdjk úfYaIhka 1 laIh frda. ldrl fkdjk 
uhsfldnelaàrshdjka f,i ye|skafõ' fuu uhsfldnelaàrshd úfYaI fndfyduhla jHdê cklhska f,i 
y÷kdf.k we;' fï w;=rska ksoka.; mqmaMqYSh frda. ldrl nelaàrshdjka nyq,ju olakg ,efí' tlai;a 
rdcOdksh ;=< isoq lrk ,o m¾fhaIKhkag wkqj M.avium iy M.kansasir hk ixls¾Khka fmky¿ frda. 
flfrys jvd;a by, n,mEula olaj;s' M.chelonae, M.fortuitum, M.abscessus, M.xenopi iy M.malmoense2 hk 
uhsfldnelaàrshdjkao we;eï úg mqmaMqYSh frda. i|yd odhl;ajh imhk neõ ;yjqre ù we;' frda. 
j¾Kdj, sh M.tuberculosis yd tl iudk jk w;r ta yereKq fldg fuu laIh frda. ldrl fkdjk 
uhsfldnelaàrshdjka we;s lrk wdidokhka iy mgl jHdê úoHd;aul fidhd.ekSï laIhfrda. Ldrl 
uhsfkdnelaàrshdjkag iudk fõ' 

wruqKq 

frda. ldrl laIqo% cSùka frdams;hka u.ska iy wKql ;dlaIK l%ufõohka u.ska fjka lr .ekSu iy Tjqka 
^fn%dkalsfhlageisia& laf,dauudhduh" fmky¿ ms<sld iu. iycSù " laIh frda. m%;sldrl l%u fõohka iu. 
j¾Okh fkdjk mqmaMqYSh laIh frda.Ska hkqfjka ldKav lsysmhlg jra. lsrSu fuysoS wruqKq lr .eKqks' 

m%;sM, 

wOHhkhg fhdod .ekqKq uykqjr uy frdayf,a uOHu ,h idhkhg meñfKk frda.Ska mqmaMqYSh frda. 
,laIKhka" ,h wdY%s;j ,nd.;a f¾äfhda.%d*a u; mdrdkaO;djh we;s l< .eá;s fyda l=yr iys; iajNdjhka 
fyda nyq.=K .eá;s iys; nyqflakao%Sh laf,daudhuh úoyd oelajQ  HRTC ialEka jd¾;do úh' fn%dkaiafldms 
frda.Skaf.ka ,nd.;a 202 la muK idhksl ksoraYlhka frdams; udOHhka u; >kdjdi f,i j¾Okh úh' 
>kdjdi 60 la muK acid fast staining ldKavhgo 52 la blaukska j¾Okh jkakka f,i o 8la fiñka j¾Okh 
jkakka f,i o y÷kd .ekqKs' fn%dkafldiafldms fidaod yerSfuka ,nd.;a ksheoSka wkqj frda.Ska fofokl= ;=< 
uhsfldnelaàrshï áhqnlshqf,daisia wvx.=j ;snQ nj;a tla wfhl= ;=< laIh frda. ldrl iy laIhfrda.ldrl 
fkdjk hk foj¾.fhau uhsfldnelaàrshd ;snQ nj;a ;yjqre úh' LJ udOHh ;=<oS wdl%duKh l< ms<shï lrk 
,o fÄg ksheoSka wkqj frda.Ska 27la ;=< fuu laIqo% cSù >kdjdi wka;¾.; úh' fuu ksheos 27ka 17 l blauKska 
jefvk cSùka wvx.= w;r Tjqkaf.ka 14la  AFB iys; ldKavho 3la AFB rys; ldKavho wka;¾.; úh' 
iïu; wkqms<sfj, wkqj DNA ksiaidrKh lsrSuo iïmQ¾K flreKs' sp1 iy sp2 primers iys; m%Yia:slrKh 
lrk ,o PcR assay fhdod .ksñka blauKska iy fiñka jefvk uhsfldnelaàrshdjka Tjqkaf.a tal<s; udOHhka 
j,ska úfNaokh lrk ,oS' 

ks.ukh 

wmf.a fidhd .ekSï j,g wkqj wOHhkh l< msrsfika 28'8] la laIh frda.ldrl fkdjk uhsfldnelaàrshï 
frda.fhka mSvd ú|sk njo tu m%udkh l%u l%ufhka jeäjk njo wkdjrKh úh' wm%sldfõ rgj,a j,3 isoq 
flfrk wdldrfhkau Y%S ,xldfõo laIh frda.h y|qkd .ekSug wkaùlaiSh msrslaiqï muKla fhdod .efkk 
w;r acid fast laIh frda. ldrl fkdjk uhsfldnelaàrshdjla jeks iy ,laIK fya;=fjka laIh frda.h jeros 
wdldrfhka wkdjrKh lr .ekSu isoqúh yel' 
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7'5'1'5  Spirulina ms<sn| wOHhkhka 

tia'ta'l=,iQrsh" wd¾'mS'jks.;=x." ã'tka' ud.k wdrÉÑ" ta' f;kakfldaka 
ffi, cSj úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh " uykqjr 

ye|skaùu 

Spirulina hkq nyq ffi,sl iQ;%sld.dr we,af.a úfYaIhla jk w;r Tjqka ñksia fi!LHhg ys;lr 
wdydr ksIamdok lafIa;%fha ie,lsh hq;= wjOdkhla oskd .ekSug iu;aj we;' ukaoh;a fm%daàk W!k 
mQrlhla iy fi!LHhg ys;lr wdydrhla f,i fhdod .efkk neúks' tfukau oeka oeka th jeä 
jYfhka úgñka W!k mQrlhla f,i u;aiH wdydr ksIamdokfhao l=l=,a wdydrj, wvx.= wdydr 
fldgila f,io fhdod .kS'  

wruqKq 

uy;aud .dkaê uOHia:dkfha iyfhda.ho we;sj Y%S ,xldj ;=< uyd mrsudKfhka Spirulina j.djka 
jHdma; lsrSu fuys wruqK fõ'  

m%;sM, 

bkaoshdfjka f.kajk ,o Spirulina ksheoSka uQ,sl wOHhk wdh;kh ;=<oS msrsisoq fldg o%j iy >k 
udOHhka foflysu ;nk ,oS' ,Sgr follg tlla jYfhka fhdod .;a úoHd.dr frdams;hka ie,lsh 
hq;= ;rï j¾Okhla fmkajQ w;r tajd j;af;af.or .%dóh uOHia:dkh ;=< t,suyka w¾O ialkaO 
frdams;hka f,i ,Sgr 20 ma,diaála fnda;,a ;=< r|jd ;enqKs' flfia jqjo tal ffi,sl kS, yrs; 
we,a.djka f.a wdl%uKhg fuu frdams;hka ,laùu fya;=fjka fuu mshjr wid¾:l úh' 

 
 
 
 
 
 
 
 
 
 
 

rEmh 1( j;af;af.or oS ,Sgr    rEmh 2 ( ,Sgr 20 fnda;,h ;=< frdams;hka 
20 fnda;,a ;=< ;enQ w¾O¡ialkaO frdams;hka 

 
 
 
 
 
 
 
 
 

 
rEmh 3( újD; gexls ;=< frdams;hka   rEmh 4( wkaúlaISh fmkqu ^º 100& 
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Spirulina frdams;hkays mrsudj by, kexùu i|yd WÑ; jvd;a úêu;a l%shd mámdáhla uQ,sl wOHhk 
wdh;kh ;=<oS mshjfrka mshjr w;ayod n,k ,oS' fuh id¾:l m%;sM, f.k oqka w;r tu.ska 
yrs;d.dr ;;ajhka hgf;a újD; gexls ;=< w¾O¡ialkaO  Spirulina  we;s lsrSug yels neõ ;yjqre 
úh' ^rEmh 2"3 iy 4& fuu ;dlaIKsl l%ufõoh j;af;af.or .%duh ;=< jHdma; lsrSug ie,iqï lr 
we;'  
 
udkj iïm;a ixj¾Okh 
 
wdpd¾h ù' wïn,jkd¾ ¦ o¾Ykm;s ^fmardfoKsh úYaj úoHd,h& 2011 oS iïmQ¾K lrk ,oS' 
 
wd¾'mS'jks.;=x. ^ fld<U úYajúoHd,h& wdpd¾h Wmdêh i|yd ,shdmosxÑ ùu 
 
ã'fla' ùrfialr ^m¾fhaIK iyldr ¡ uQ,sl wOHhk wdh;kh& 
 
ã'tï'ã'mS'fla'nKavdr ^fmardfoKsh úYaj úoHd,h& - úoHdm;s Wmdêh i|yd ,shdmosxÑ ùu 
 
iafõÉpd m¾fhaIK iyldr ( hQ'fla'lreKdr;ak" iS' fm%au;s,l yd tia'ufyaIjrka 
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7'5'2 laIqo% cSù jd;dlaIK úoHdj 

7'5'2'1  lDIsl¾udka;fha Ndú;hka i|yd ffcj mg,uh ffcj fmdfydr jeä oshqKq lsrSu 

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

igyk 

fN!ñl mdßißl moaO;Skays ia:dhS;djh" iycSjkh" úúO;ajh iy M,odhS;djh jeks uQ,sl l%shdj,Ska 
Wfoid mdxY= laIqo% cSùka fnfyúka WmldrS jk neõ lshefõ' flfia jqjo .DydY%s; fndfyda j.djka 
isoq lsrSfïoS ñksid úiska fuu iajdNdúl iu;=,s; mdßißl moaO;Ska fjkia lsrSu isoqlr we;s w;r 
fndfyda úg tla fnda. úfYaIhla muKla j.d flf¾' tajdhska Wmßu wiajekakla ,nd .ekSug mdxY= 
laIqo% cSùkag wys;lr jk úúO ridhk o%jH fhdod .efka' fï wdldrfhka ;ks úfYaI fnda. j.djka 
isoq lsrSu fya;=fjka Ydl úúO;ajh ke;sù f.dia mdßißl moaO;s l%shdldÍ;ajhg iy meje;aug 
;¾ck t,a,ùu isoqfõ' ^á,audka iy msßi" 1996& tneúka idïm%odhsl lDIsl¾udka;fhaoS mdrsirsl 
moaO;Skaf.a M,odhS;djh iy meje;aug wjYH jk uQ,sl ixl,amhka úYd, jYfhka fkdi,ld 
yerSula isoqlr we;'  

idïm%odhsl lDIsl¾udka;h fya;=fjka úkdY ù hk laIqo% cSùka fjkqjg kj laIqo% cSùka mi ;=<g 
y|qkajd oSu fuu jHdmD;sfha wruqK fõ' ffcj mg,uh ffcj fmdfydr f,iska ye|skajQ laIqo% cSù 
tl;=jla u.ska fuh bgqlr .ekSug wfmalaId flf¾' ^fifkúr;ak iy msrsi" 2011& ridhksl 
fmdfydr iy wfkl=;a lDIs ridhk o%jH Ndú;h wvq lsrSu iy tu.ska b;srslr .; yels uqo,a 
m%udKh lDIsl¾udka;fha ixrlaIKh Wfoid fhdod.ekSu isoql< yel' ffcj mg,uh ffcj 
fmdfydr j,g Ydl úI o%jH mdxY= o%djKhkays uKaä iy kLr jYfhka mj;sk leâñhï 
ffcjydhkh l< yels neõ fidhdf.k ;sfí' tneúka ffcjmg,uh ffcj fmdfydrj,g mdrsirsl 
oQIl bj;a fkdg mi kej; h:d ;;ajhg m;al< yels neõ meyeos,sh' 

lDIsl¾udka;dY%s; miaj, mhsgdfgdlaiska iy ner f,day ^leâñhï& wvq lsrSu i|yd uQ, m%;sldrl 
l%ufõohka fhdod.ekSu 

ffcj mg,uh ffcj fmdfydr Ndú;fhka *hsfgdfgdlaiska$we,Sf,dam;sl ixfhda. ffcj ydhkh isoq 
lsrSu iy leâñhï u.ska oQIs; mia ffcj m%;sl¾uKfhka h:d ;;ajhg m;a lsrSu fuysoS wruqKq lr 
.eKqks' ms<sfj,ska ridhksl fmdfydr fhdok ,o nv brsÕ= j.djkaf.ka ,nd.;a mia iy leâñhï 
j,ska oQIKh jQ mia fuu wOHhkhka i|yd fhdod .kakd ,oS' nv brsÕ= iy ;lald,s ms<sfj,ska ffcj 
mg,uh ffcj fmdfydr fhdok ,o fuu mia foj¾.h u; j.d lrk ,oS' md,l ksheoSka f,i ffcj 
mg,uh ffcj fmdfydr fkdfhoQ mia fhdod .eKqks' fuu mrSlaIK u.ska ffcj mg,uh ffcj 
fmdfydrj,g *hsfgdfgdlaiska ffcj ydhkh lsrSug iy mdxY= o%djKfha uKaä lLr jYfhka mj;sk 
leâñhï bj;a l< yels neõ ;yjqre úh' tneúka ffcj mg,uh ffcj fmdfydr mdrsirsl oQIl 
bj;a lsrSug fhdod .; yels neõ meyeos,sh' 

ffcj mg,uh ffcj fmdfydr fhdok ,o f;a j.djka ;=< mdxY= ldnka tla /iaùu .Kkh lsrSu 

fuu wOHhkfha wruqK jQfha ffcj mg,uh ffcj fmdfydr fhdod .ekSfuka f;a j.djka ys mi ;=< 
mdxY= ldnka jeäjk wdldrh meyeos,s lsrSuhs' ;jdka wdldrfhka we;s f;a me, iys; ldkaoq kd, 
moaO;shla fï i|yd fhdod .eKqks' ffcj mg,uh ffcj fmdfydr Ndú;fhka ldnka bj;g ldkaoq 
ùu wvqjk nj;a tu.ska mdxY= ldnka tla /ia ùu by, jk nj;a ;yjqre úh'  
 
 
 
 
 



67 

 

os,Sr iy nelaàrshd ffcj mg,j, j¾Okh iy mrsk;sh w;r;=r isoqjk ks¾hdihkaf.a ffcj 
ridhksl m%ldYkhka 

os,Sr" nelaàrshd ffcj mg, j¾Okh ùfïoS iy mrsk; ùfïoS tu ffcj mg,j, ks¾hdihkaf.a 
ixhq;sh iy l%shdldrs;ajh ld,h;a iu. fjkia ùu ks¾Kh lsrSu fuu wOHhkfha wruqK úh' 
ldnKsl wKqj, l%shdldrS ldKavhka FTIR j¾Kdj,SË Ndú;fhka úYaf,aIKh lsrSfuka fuu wruqKq  
bgqlr .; yels úh'ffcj mg,j, ks¾hdihkaf.a fun|q ffcj ridhksl m%ldYlhka îcj, 
iqc;;djh ì| fy,Sug" îc m%frdayKhg yd j¾Okhg jeo.;a jk w;r tu.ska Ydl M,odhS;djh 
by, kexùug m%fhdackj;a fõ' 

Ydl iy mdxY= moaO;s l%shdlsrS;ajhka u; ffcj úúO;ajfha n,mEu 
laIqo% cSùka lsysmhla tkak;a lsrSu u.ska mi ;=< laIqo% cSù úúO;ajh by< kexùu isoqlr tu.ska Ydl 
iy mdxY= moaO;Skays ffcj úúO;ajh iy l%shdldrS;ajh u; we;s flfrk n,mEï ms<sn| wOHhkh 
lsrSu fuysoS wruqKq lr .eKqks' tkak;a lsrSfïoS udOHh f,i ffcj mg,uh ffcj fmdfydr fhdod 
.eKqkq w;r fmdaÉÑj, ;ekam;a l< f.j;= mia iy nv brsÕ= j.djkaf.ka ,nd .;a mia m¾fhaIK 
lghq;= i|yd fhdod .eKqks' fuu mia foj¾.fhysu ffcj mg,uh ffcj fmdfydr fhoSfuka miqj 
nelaàrshd" os,Sr" we,af.a" Ydl iy mdxY= cSùkaf.a ^laIqo% cSù fkdjk& ffcj úúO;ajh by< hk neõ 
fidhd .eKqks' mdxY= LKSc khsg%cka ksoyia ùu iy Ydl me,j, kshx m%;sfrdaë;djho by, f.dia 
;snqKs' tneúka fï wdldrfhka ffcj mg,uh ffcj fmdfydr fhdod .ekSu u.ska lDIs j.d 
moaO;Skays M,odhS;djh iy hy meje;au by, kexúh yels neõ ;yjqre úh'  

ffcj mg,uh ffcj fmdfydr ldnksl ù f.dú;ek i|yd f.dùka fhdod .kakd lafIa;% ;;a;aaj 
hgf;aoS Ndú;d lsrSu ms<sn|j mrSlaIK isoq lsrSu 
.ïfmd," fod¿j hk m%foaYfhys fuu wOHhkhka isoq lrk ,oS' f.dùka úiska Ndú;d flfrk 
ldnksl fmdfydr fhoSï iu. ffcj mg,uh ffcj fmdfydr Ndú;h" tl <Õ msysá úYd, l=Uqre 
hdh fldgia folla fhdod .ksñka ii|d ne,su isoq flreKs' rka ;eô,s ù hkqfjka y|qkajk 
idïm%odhsl ù j¾.hla fï i|yd Ndú;hg .eKqks' ù wiajkq m%udKh ms<sfh,ska 2'8 t/ha iy 4'0 t/ha 
f,i idudkHh w.hka ,nd .kakd ,oS' 

ffcj mg,uh ffcj fmdfydr Ndú;fhka ù j, kshx m%;sfrdaOl;djh by, kexùu 
kshx m%;sfrdaë m%fNao folla jk DSN 22"  DSN 56 iy kshÕhg f.doqre jk m%fNaohka jk BG 352 
iy AT 307 mia msrjq fmdaÉÑ u; isgjk ,oS' idudkHfhka fhdod .efkk WÑ; fmdfydr j¾. WÑ; 
m%udKhkaf.ka fhoSu isoq flreKs' m%fNao 4 i|ydu ffcj mg,uh ffcj fmdfydr iys;j fyda 
rys;j m%;sldrl l%u fõohka fhdod .kakd ,oS' j¾Ol iy m%ckk wjëka w;r ;=r kshx ld, iSudj 
mej;Su isoq úh' ffcj mg,uh ffcj fmdfydr fkdfhoQ me, iu. ii|d ne,SfïoS tu ld, isudj 
;=< wfkla me<j, tkï tla kshx m%;sfrdaë m%fNaohl kshÕhg f.doqrejk m%fNao foll fudfrhshka 
iy îc me, yg .ekSu isoq ù ;snqKs' ffcj mg,uh ffcj fmdfydr fhdok ,o m%fNao j¾. y;f¾u 
fld< úh,Su wvqúh' by, wiajkq ,ndosh yels AT jeks kshÕhg f.doqre jk m%fNaohkays kshx 
m%;sfrdaë;djh by, kexùu i|yd lafIa;% ;;a;ajfha isoql< hq;= jeäoqr m¾fhaIKhkays wjYH;djh 
fuu.ska wjOdrKh úh' 

nv brsÕ= j.djka flfrys  ffcj mg,uh ffcj fmdfydrj, n,mEu 

wkqrdOmqrh yd uyshx.kh hk m%foaYhkays lafIa;% foll isoq l< w;ayod ne,Sï u.ska ridhksl 
fmdfydr úúO m%udKfhka tl;= lrkq ,enQ nv brsÕ= j.djka j,g ffcj mg,uh ffcj fmdfydr 
fhoSfuka we;sjk n,mEï ks¾Kh lrk ,oS' lafIa;%h ;=< j.d lrk ,o nv brsÕ= iy fmdaIl 
o%djKhka ;=< j.dlrk ,o nvbrsÕ= j,g ffcj mg,uh ffcj fmdfydr tkak;a lr wk;=rej tu 
foj¾.fhysu uq,aj, khsg%cka ysr lsrSfï yelshdj .Kkh flreKs' îc me,j, m%dKj;aNdjho ta 
iu.u ks¾kh flreKs' wk;=rej ffcj mg,uh ffcj fmdfydr iys; fmdaIl o%djKhka ;=< jevqk 
me<Eá fyda nelaàrshd tal frdams; udOHhka ;=< ffcj mg,uh ffcj fmdfydr jeä oshqKq lsrSu 
i|yd fhdod .;a me,Eá by; mrdñ;Ska i|yd ii|d ne,Su isoq flreKs' nelaàrshd tal frdams;hkag 
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idfmalaIj ffcj mg,uh ffcj fmdfydr fhdod .eKqk udOHhkays by, îc me< il%sh;djhla iy 
by, khsg%cka ;sr lsrSfï yelshdjla we;s neõ ;yjqre úh' 

wkqrdOmqrfha lafIa;% ;;ajhka hgf;a l< fidhd .ekSï j,g wkqj ffcj mg,uh ffcj fmdfydr 
Ndú;fhka ridhksl fmdfydr fhoSu 50] lska wvqlr .; yels njo ;yjqre úh' 

m¾fhaIK úfYaI{  ( uydpd¾h tia'ta'l=,iQrsh ^ndysr m¾fhaIK uydpd¾h& 

m¾fhaIK iyldr  ( tÉ'tï't,a'whs'fyar;a" tka' ùrr;ak" hQ'ù'ta'nqoaêld 

fcaHIaG ;dlaIKsl ks<OdrSka ( wd¾'fla'is'lreKdr;ak" ta'fla'm;srK 

ridhkd.dr iydhl  ( tï'ta',d,a 

 

 

 

 

udkj iïm;a ixj¾Okh 

wdpd¾h Wmdê jHdmD;Ska tï'ä' wdrshr;ak ^úoHd mSGh" fmardfoKsh úYaj úoHd,h& 

tÉ'tï'ta' wd¾' fifkúr;ak nKavd iy fla'ta'ta'ta'fla 
w;=re.srsh ^lDIs úohd mSGh" Y%S ,xld rcrg úYaj úoHd,h& tka' 
fiakdkdhl" ví'w;djqo ^lDIs úoHd mSGh" Y%S ,xld inr.uqj 
úYaj úoHd,h& 

 mqyqKq iafõÉPd  (  tia'mS'.=Kr;ak" fca'ta'ví'ví' chisxy 
    tï'à'fla'mqIams;" fca'.=K;s,l 
    ví'ví' chisxy" tka' fcho¾Yka 

fcaHIaG udKav,sl ;dlaIKsl ks<OdrS (   ã'tia'chùr  
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7'5'2'2  ffcjmg,h  ffcjfmdfydr fnda. j,g fh§u;a iu. tu mfiys mxY= ldnka tla/ia ùu 
Ô'fifkúr;ak" tia'ta' l=,iqßh 

lIqø Ôù jd;dlaIK úoHd jHdm;sh" uQ,sl wHhk wdh;kh" uykqjr' 
 
 

yeÈkaùu( 

f;a j.djka j,g ffcjmg,uh  ffcjfmdfydr fh§u;a tu mi ;=< ldnka ldnka tla /ia ùula isÿjk neõ 
ksßlaIKh lr we;' 1 fuu ixisoaêh ffcjmg,uh ffcjfmdfydrj, wvx.= È,sr ix>Glhka u.ska uq,a 
u;=msg uq,a wjg m%foaYfha  ffcj mg,j, we;s lsÍfuka ckkh jk uQ, ks¾hdi ldnka ;ekam;= fya;=fjka 
isÿjkakla neõ wkqudk flf¾' flfiajqjo fuh ;ju;a mÍlaIKd;aulj meyeÈ,slr fkdue;s neúka fuu 
wOHhkhka u.ska tnÿ ldnka ms<sn| úia;r lsÍu isÿflf¾'    

 

l%uh iy m%;sM, 

;jdka jYfhka we;s f;a me, tu ;;a;aj hgf;a§u ldkaÿ kd, mÍËKhkag fhdod .ekq‚' mia muKla fhdod 
.ksñka" ffcj mg,uh ffcj fmdfydr muKla fhdod .ksñka 50] l m%udKhlska f;a j.djg ks¾foaYs; 
ridhksl fmdfydr fhdod .ksñka" 50] la ridhksl fmdfydr ¬ 50 ] ffcj mg,uh  ffcj fmdfydr fhdok 
,o iy 100 ] la ridhksl fmdfydr fhdod .ksñkao hkqfjka m%;sl¾u wdldr 5 la l%shdjg kexjq‚' i;shlg 
fojrla ldlkaÿ jk ødjkh fhdo.kakd ,§' udi y;rlg miq wiajekak fk,d.ekSug yels úh' mia iy me, 
kshe§ka mÍlaIK j,g fmr iy miqjo lkaÿjk ødjkh f;;aa TlaiSlrK l%ufõoh u.skao úYaf,aIKhg 
,laflre‚'  

50 ] la ridhksl fmdfydr iy 50 ] la ffcj mg,uh ffcj fmdfydr fhdod .ekqKq kshe§ka yS mdxY= ldnka 
m%udKfha ie,lsh hq;= ;rï by, jeâ ùula isÿj ;snqŒ' Ydl fldgia ;=< wvx.= mdxY= ldnka m%udKh .;a 
l< 50 ] la ridhksl fmdfydr" fh¥ 100 ] la ridhksl fmdfydr"fh¥  iy 50 ] la ridhksl fmdfydr iy ¬ 
50 ] ffcj mg,uh ffcj fmdfydr fhdod .ekqKq kshe§ka yS ieiÈh yels m%udKfhka by, f.dia ;snqŒ' 
ldnka ldkaÿ ùfï ie,lsh hq;= jeâ ùula 50 ] la ridhksl fmdfydr" fh¥ 100 ] la ridhksl fmdfydr"fh¥ 
kshe§ka ys muKla olakg ,enqŒ' tneúka ffcj mg,uh ffcj fmdfydr Ndú;fhka ldnka msg;g ldkaÿ ù 
hdu wvqjk njo tfukau mi ;=< tu mdxY= idrj;aNdjh by, kexùug iy ldnka ;ekam;= m%udKhla 
we;slr .ekSug odhl;ajh imhk w;r tu.ska mßißl yd wd¾Ól jdis /ila i,id .ekSug yelsjkq we; 
^Wod( f.d,Sh WKqiqïlrKh wjulsÍu&' 
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7'5'3  Ydl Ôj úµHdj 

jHdmD;s kshuq ( wdpd¾h tï'iS'tï'bland,a ^fcHIaG m¾fhaIK wdpd¾h& 

jHdmD;s f;dr;=re (  

.Dy ffcùh úoHd jHdmD;sh u.ska foaY.=‚l fjkia ùï" mdßißl m%;sl¾uKh yd Ydl mßir 
úÞHdj m<sn| m¾fhIK isÿlrkq ,nhs' foaY.=‚l fjkiaùï ms<sn| wOHhkh lrk m¾fhaIK 
lKavdhu úiska › ,xldfõ úh,s l,dmSh jkdka;rj, mj;sk Ydl m%cdjkaf.a ldnka  ;ekam;a lr 
.ekSfï yelshdj wOHhkh lrkq ,nhs' f;;a l,dmSh jkdka;r wdY%s;j fuu wOHhkhka oekgu;a 
isÿlr we;s w;r mj;sk foaYmd,ksl yd wdrlaIl wia:djr;dNdjh fya;= fldgf.k wOHhkh 
;ju;a wjika lr ke;' 

ksj¾;k jkdka;rhka yS we;s ffcj ldnka wka;¾.;h m%udKd;aulu ks¾Kh lsßug we;s m%Odk 
ndOl hkakï o;a; m%udkj;a fkdùu iy ta i|yd Ndú;d jk l%ufõohkays mj;sk o;a;hka Wfhda.S 
lr .ksñka isÿ lrk ,o iólaIKhka wkqj h,s ñY% iodyß; jkdka;rhl jd¾Islj ffcj ialkaOh 
fylag hdrhlg 378 Mg 179'1 Mg p,kh jk w.hla .ekqŒ' oej >k;ajh 0'9 g jvd by, w.la 
.kakd Ydl úfYaI lSmhla fï i|yd jeä jYfhka u odhl;ajh imhhs' fuu ksudksl w.hka 
wdishdkq l,dmfha j¾I 2010 § ynrK yqre¿j jkdk;rh wY%s;j lrk ,o wOHhkhka yd ieifoa' 
j¾I 2010 § ynrK yqre¿ jkdka;rh wY%s;j fylaghd¾ foll mßudkfha iaÓr N=ñ fldgia bosß 
wOHhk ld,h ;=,§ ffcjialkaO úp,kh wOHhkh lsÍu i|yd fjka lrk ,o wmf.a uQ,sl .Kkh 
lsÍïj,g wkqj fuu N=óNd.fha jd¾Isl N= ffcj iakaOh fylag hdrhg  Mg muK fõ' 
^uq¿ N=ó m%udKfhka 44] & j¾;udkfha › ,xldj ;=< iajNdúl jk .yKh 29 ] jk w;r bka 63 
] l my; jeàula we;s nj meyeÈ,sh' 

› ,xldfõ yÈisfha u;=jq fvx.= Wjÿr i|yd foaY .=‚l fjkia ùï j, iDcq n,mEula we;' miq.sh 
jir lSmh ;=, jd¾;d jq  fvx.= frda.Ska ixLHdfõ meyeos,s jeä ùula olakg ,enqKq w;r fï i|yd 
iudÔh ixialD;sl iy mdßißl idOl fya;= ù we;' fuu wOHhkh ;=<ska mdßißl yd foaY.=‚l 
mrdó;Ska j, fjkia ùï "fvx.= frda.Ska ms<sn| frda. jd¾;d" w¾O kd.ßl m%foaYj, uÿrejkaf.a 
fndaùï ms<sn|j f;dr;=re tla /ialsÍug N=f.da,Sh f;dr;=re moaO;shla fhdod .kakd ,§' fvx.= 
Wjÿr wêl" uOHia:k yd wvq m%foaYhka yÿkd .ekSug iy fvx.= u¾Okhg jeä wjOdkhla fhduq 
l< hq;= m%foaY yÿkd .ekSug is;shula ks¾udKh lsßu wmf.a wruqKhs' fuh fvx.= Wjÿr md,kh 
yd th je,elaùfï l%shd ud¾.h .kakd ;Srhka yg uy;a myiqjla jkq we;' fvx.= jdyl uÿrejka 
fndajk ia:dk Bg wod, jk idudc wd¾:sl lreKq yÿkd .ekSu ;=<ska fvx.= Wjÿr i|yd wjodkï 
l,dm ks¾udKh lrk,§' fvx.= wjodku i|yd mdßißl idOl j, ,o iDcq n,mEula we;' fvx.= 
jdyl uÿrejka fndaùu Wfoid WodiSk pH w.hl=;a by, WIaK;aj ;;a;ajhl=;a uekúka bjy,a fõ' 
iudÔh" wd¾Ól  idOl w;=ßka ikSmdrËdj" ksjdij, fiú,s ;yvq j, úúO;ajh yd Tjqkaf.a 
wOHdmksl uÜgu m%Odk ;ekla Wiq,hs' 

f.dvìï yd c,dY j, ¥IKh flfrys l¾udka;Yd,dj,ska ksl=;a flfrk ner f,day wka;¾.; 
wmc,h fya;= ldrl fõ' fuu ner f,day ffcj ydhkhg ,lafkdjkakd;a fukau Ôùkag úI iy.; 
jk neúka ñksid we;=¿ wfkla Ôùkaf.a fi!LH i|yd úYd, ;¾ckhla fõ' ixj¾Okh fjñka 
mj;sk rgj, mÍir ixrlaIK kSks mk;aa ÿ¾j, fyhska lDIsld¾ñl ksIamdok yryd fuu ner f,day 
wdydr odu;=<g we;=¿fõ' ld¾ñl fkdjk nyq;rhla ner f,day w;=ßka fl%dañhï m%Odk ;ekla .kS' 
f,o¾ ksIamdokh wdÈh i|yd fl%dañhï wdf,amkh" oej ixrËKh" ñY% f,day ksIamdokh" úúO 
j¾Kl ksIamdokh wdÈh i|yd fl%dañhï Ndú;d lrkq ,efí' fï i|yd fl%dañhïa i;= iqúfYaIS 
,laIK lsysmhla bjy,a fõ' tfukau uQ,sl jYfhka wêl úI iy.;" øjH fl%dañhï ^¹»& iy wvq 
úI iys;"wvq øjH;djhla iys; fl%dañhï ^¸¸¸& ld¾ñl wmøjHj, wvx.= nyq,ju ¥Ilhka w;rfõ' 
nerf,day ffcjdfYdaIKh  u.ska wÔù ffcùh øjhka li, m%jdyhkaf.ka bj;a lr .; yel' 
fuys§ iïmQ¾Kfhkau fN!;sl ridhksl Wrd.ekSfï jdr l%uhla fyda mßjD;a;Suh udOH.; l%uhla 
isÿfõ' fuu wOHhkh u.ska Caomba carlinina ^ c,c Ydl úfYaIhla & u, wÔù Ydl flgia u.ska 
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Cr ^¸¸¸& iy Cr ^¹»& hk whk wêfYdaIKh ldrl neõ ;yjqre úh' >Ügk ld,h" wêfYdaIl 
øjhkaf.a idkaøKh $ m%udKh" udOHfha pH w.h yd wêfYdaIlfha wdï,sl;djh hk idOlhka 
fl%dañhï wêfYdaIK ls%hdj,sh Woaosmkh lrk neõ fidhd .kakd ,§' 

m¾fhaIK iydldr ( mS'fla'ã' p;=rx." tï' uokdhl" Ô'ã'ta' kd,l 

fcaHIaG ;dlaIKsl ks<OdrSŒ ( tia' chiqkaor 

úÞHd.dr iydhl ( wd¾'î' ymqfldgqj 

rEmh ( Ydl me, u.ska f,day Wrd.ekSu ms<sn| m¾fhaIKhka yÿkd .ekSu i|yd fvx.= jdyl 
uÿrejka tl;= lsÍu yqre¿ jkfha lafIa;% lghq;= 
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7'5'3'1   mdßißl ner f,day ffcjdfYdaIKh 

tï'iS'tï' bland,a"1 mS'fla'ã'p;=rx."1 tka m%shka;"2 tia'tia" bland,a 3 
1 Ydl Ôj úoHdj jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

2 ridhk úoHd wxYh fmardfoKsh úYajúoHd,h 
3 ridhk úoHd wxYh › ,xld újD; úYajúoHd,h 

yeÈkaùu 

ner f,day wka;¾.; le,sli, wmÞjH mßirhg iDcqju uqod yeÍu u.ska jákd N=ñ Nd. iy N=.; 
c, iïm;a ÿIKh ù we;' ner f,day Èrdm;a fkdjk ksid;a ffcj moaO;s j,g úI iys; jk ksid;a 
tajd mßirfhka bj;a flfrk ;dla §¾>ld,Sk nrm;, mdßißl .eg¿ we;sjkq we;' 
ffcjdfYdaaIKh hkq tn÷ ¥Il bj;a lsÍu i|yd ñh.sh ffcùh øjHhka fhdod .ksñka isÿl< yels 
wvq úhoï ffcj m%;sl¾uK l%uhla fõ' 

wruqKq yd wNsu;d¾: 

Caboma carolinrana ^ñßÈh c,c Ydl úfYaIhla& Ydlfha uereKq ffcj ialkaO fldgia Ndú;d 
lrñka Cr ^¸¸¸& iy Cr ^¹¸& whk c,c mßir moaO;s j,ska bj;a lsÍug m%h;ak oeßu wmf.a 
jHdmD;sfha wruqKhs' 

m%;sM, ( 

Caboma Ydl úfYaIfha uereKq Ydl flgiaj,ska ilik ,o úh,s ialkaOhkaa Cr ^¸¸¸& yd Cr ^¹¸& 
ødjK iuÕ fjk fjku fydÈka ñY% lrk ,ÿj ld,h;a iuÕ tu ødjkhkays b;sßj mj;sk whk 
idkaøkhka ks¾Kh lrk ,§' tu.ska ,o m%;sM, j,g wkqj Caboma Ydl úfYaIha Cr ^¸¸¸& whk 46 ] 
o Cr ^¹¸& whk 24 ] la o bj;alr we;s neõ olakg ,enq‚' ;jÿrg;a m¾fhaIK lhq;= isÿ lsÍfï§ 
fYdaYl øjH yhsv%ckSlrKh lr Ndú;d lsÍfuka Cr^¸¸¸& whk bj;a lsÍfï l%shdj,sh 98 ] olajd 
by, j¾Okhlao Cr ^¹¸& b;sß lSÍfï l%shdj,sh 3] olajd my; neiSulao kSÍlaIKh l< yelsúh' ^ 1 
B rEmh & ;jo fYdaIl ødjfha ialkaO mßudj by, hkúg Cr ^¸¸¸& yd Cr ^¹¸& whk fo j¾.hu 
ld¾hlaIuj bj;a flf¾' FTIR j¾Kdj,s úfYaIhkag wkqj fYdaIl Þdjfha mj;sk ¡ OH l%shdldß 
ldKavhka fï i|yd fya;= idOl fõ' mDIaÁh wkqudml ( suface  titration ) o;a; j,g wkqj fYdaaIl 
øjfha mDIÁh wdfrdamKh th mj;sk nysr øjKfhaa pH w.h mokï jqjla fõ' 

rEmh ( 1 fm%dafg%dakSlrKh jq iy fkdjq úh,s C' carolinrana ffcj fYdaIlhka Ndú;fhka (A) Cr ^¸¸¸& 
iy (B) Cr ^¹¸& bj;a lsÍfï m%;sY;hla ^ ffcjdfYdaIlhla ud;%dj 2'0g [" uQ,sl f,day whk 
idkaøKhla g mgi pH S.o, WIaK;ajh 25 ŸC" fi,ùfï iS>%;djh 140 rpm ) 
 

7'5'3'2  fvx.= Wjÿr i|yd foaY.=‚l" iudðl yd w¾Ól idOl j, n,mEï wOHhkh lÍu iy 
GIS ;dlaIKh Ndú;fhka wjodkï is;shula ks¾udKh lsÍu' 

tï' uokdhl" tï'iS'tï' bland,a 

uÿrejkaf.a fndajk frda. w;=ßka fvx.= m%Odk ;ekla Wiq,hs' fï wdldrfhka fvx.= Wjÿr laI‚lj 
j¾Okh ùug n,mdk fya;= idOl /ila yÿkdf.k we; ' fi!LH wud;HxYfha jix.; frda. wxYh 
mjik mßÈ 2009 ¡ 2010 hk j¾I j,§ by,u fvx.= frda.Ska ixLHdjla j¾Okh ù we;' th 100"000 
m%udKhl ck.ykhlg 184 yd 179 hk w.hkaf.ka jd¾:dúh' lSg úÞHd;aul yd ffjoH úoHd;aul 
lreKqj,g wkqj jdyl uÿrejkaf.a fndaùu yd fvx.= ffjrifha jHdma;sh Wfoid fya;=ldrl jk 
iudc wd¾Ól yd foamd,ksl ie,ls,ssu;a ùuo jeo.;a fõ' fuu úúOdldr idOl tlg tla/iaa lsÍu 
N=f.da,Sh f;dr;=re moaO;shla (GIS) uekúka WÑ; fõ' .ïfmd, yd udjke,a, hk m%foaYhka ys tnÿ 
foaY.=‚l" iudc yd wd¾Ól idOl yÿkd .ekSu (GIS) ;dlaIK Ndú;fhka fvx.= wjodkï is;shula 
ks¾udKh lsÍu hk lreKq wmf.a wNsu;d¾:hka fõ'rEmh ^1& ys fmkakqï  lrk mßÈ udjke,a, 
m%foaYfha 2004 ¡ 2009 hk ld, ;=< fvx.= frda. jHdma;sh tlg tla/iajq iajNdjhla Wiq,k w;r 
2005 § muKla th ;rul fjkia iajNdjhla .kS' ^ rEmh1" uokdhl iy msßi &" 2011 j¾Ifha§ 
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.ïfmd, m%foaYfha f;dr;=re /ialrk ,È' tu o;a;f.dkqj wdOdrfhka fvx.= wjodkï is;shula 
ks¾udKh lsÍu fï jk úg isÿ fjñka mj;S' fuf,i mdßißl" iudÔh yd wd¾Òl lreKq fujka 
fvx.= wjodkï is;shula u.ska yÿkd .ekSug we;s yelshdj wOHhkh lsÍu tu m%foaYj,ska frda.h 
;=rka lsÍu i|yd ukd msgqjy,la fõ' 

 
 
 
 

7'5'3'3'  › ,xldj úh,s l,dmSh jkdka;r j, ldnka ;ekam;a lr .ekSfï   yelshdj 

Ô'ã'ta' kd,l" tï'iS'tï' bland,a  

Ydl Ôj úoHdj jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

 

› ,xldfõ jkdka;r w;=ßka 53] l m%udKhla úh,s ñY% iodyß; jkdka;r f,i úh,s l,dmfha 
msysgd we;' ^jk ixrlaIK fomd¾;fïka;=j" 2008& W;=re kef.kysr m%foaYj, mej;s jHdl=, 
iajNdjh fya;= fldg f.k tu jkdka;r mdßißl wOHhk lghq;= j,ska neyerj mej;=Œ' fuu 
úh<s ñY% i|dyß; jkdka;r j, ffcj ialkaOh yd ldnka ;ekam;a lsÍfï yelshdj ksudkh lsÍu 
i|yd uQ,sl o;a; tl;=jla iy tys ú.%yhla iliafldg we;'  

 

wruqKq yd wNsu;d¾: 

úh,s l,dmfha f;dard.;a jkdka;r wgl wmsfN!u Ydl fldgia j, ffcj ialkaO ^AGB& jkdka;r 
o;a; uQ,hka u.ska kS¾Kh lsÍu yd tla tal Ydl úfYaIfhka ta i|yd ,efnk odhl;ajh we.hSu 
wmf.a jHdmD;sfha wruqKhs' fuu.ska j¾I 1950 isg wo olajd › ,xldfõ úh,s l,dmSh jkdka;rj, 
ldnka ;ekam;a lsÍfï yelshdjo ;srKh l< yel' 

 

m%;sM, 

f;drd.;a jkdka;r wgla ^yqre¿" l=Uqlka" lka;f,a" udOq mdku" fudrdú,a" Tvqiqvdka" nuqKq.," 
kqjr.," yd r;alrõj& M,odhS;djh wkqj wvq ialkaO mrdih ^Ly&" uOHu ialkaO mrdih (My) yd 
M,odhs fkdjk (Np) hkqfjka ldKav ;=klg j¾. lrk ,§' m%ldYkhg m;a flreKq wef,dfgáßla 
iólrKhla u.ska ^AGB& .Kkh flre‚' M,odhsfkdjk ldKavfha wmsfN!u ffcjialkaOh fyj;a 
^AGB& 37'75 Mgha

¡ ¡ 17907 Mgha w;r úp,khla olajk ,§' oej >k;ajh 0'90 blaujdhk úfYaI 
lSmhla uQ,sl jYfhkau wmsfN!u Ydl fldgia j, ffcj ialkaOh flfrys Ydl úYalïN odhl;ajh 
,h ie,l= úg 20¡30 Cm muKfõ' ^rEmh 1 & M,odhS fkdjk jkdka;r ^NP& j,g jvd wvq M,odhs iy 
uOHu M,odhS jkdka;r ldKavhkays Ydl lfoa úYalïNh fikaáóg¾ 80 g jeä ùfï iïNdú;djh 
jvd by, w.hla .kq ,eîh' iuia:hla jYfhka .; l, fuu ;=ka wdldrfhau jkdka;r j, 
wmsfN!u Ydl ffcjialkaO ks¾udKh lsÍfuys,d jeäjYfhkau odhl ù we;af;a' ,h uágfuka 
úIalïNh (DBH) O- So Cm jk w;r Ydlhkaysh' jvd úYd, Ydl j, (< 80 cm ) odhl;ajh 5] 
muK jk w;r fuu wmsfN!u Ydl ffcj ilkaO w.hka wdishdkq l,dmfha fjk;a jkdka;r wdY%s;j 
lrk ,o .Kkh lsÍï iuÕ ieifoa' úh<s l,dmfha fuu jkdka;r j, Wla; w.hka ksÍlaIKh 
lsÍfï§ f;;ukhg wu;rj jkdka;rfha Ydl >k;ajh ms<sn|j iïu; w.hkao jeo.;a fõ'  
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7'6  iajNdúl ksmehqï 
jHdmD;s kshuq ( uydpd¾h tka'tia' l=ud¾ ^m¾fhaIK uydpd¾h & 

uydpd¾h hQ't,a'î' chisxy ^m¾fhaIK uydpd¾h & 

jHdmD;s f;dr;=re (  

Ydl" È,Sr w;=¿ wfkl=;a laIø Ôùka" ,hslk iy uqyqÿ Ôùka úiska ksmojk ldnksl iyfhda.hka 
iajNdúl ksmehqï f,i yeÈkaúh yel' iajNdúl ksmehqï ms<sn| m¾fhaIK jHmD;sh u.ska isÿ 
flfrk m¾fhaIKhka fïjk úg uQ,sl jYfhka úúO wx.khla olajd mq¿,a lr we;' Ydl oaú;ShSl 
mßjD;a;chka" È,Sr Oq,l iy mßjD;a;sl øjhka" laIqø Ôù mßKduKhka" f;a yd m,;=re wdY%s; 
fmd,s*Sf;da,a ixfhda.hka › ,xldfõ wdydrhg .efkk m,;=rej, ridhksl iy ffcj 
ls%hdldß;ajhka iy W!k Wmfhdað; m,;=rej,ska ,nd .efkk ksmehqï ms<sn| fuysÈ wOHhkh 
flf¾' 

fjka lr.kakd ,o ksiaidrhkaf.a iy ixfhda.hkaf.a ffcj l%shdldÍ;ajh ks¾Kh lsÍu i|yd ffcjd 
i¾Khg ,la lrk ,§' DDHP u.ska iajNdúl m%;sTlaisldrl øjH yÿkd .ekS" (Artemia Scdina) 
lrÈh l=ksiaixf.a u¾;H;djhg fya;=jk ffi,Sh úIu;dj we;s lrk øjH yÿkd .ekSu" i,do 

(Lactuca sutiva) îc' m%frdayKh ks¾Kh lsÍu fuu.ska Ydl úIu;djhg ;=vq fok øjH y÷kd.ekSu 
iu. TLC nfhda.%e*sla l%uh u.ska ksiaidrhkays wvx.= m%;sÈ,Srl øjhka y÷kd .ekSu hk 
m¾fhaIKhka fuhg wh;afõ' Bg wu;rj j¾I 2011 § tkaihsu ksfYaOkh ffcjd>¾Kl%suh 
iajNdúl ksmehqï m¾fhaIK jHdmD;shg yÿkajd fok ,§' tkaihsu ksfYaOk øjH wod, tkaisuh iy 
m%;slshd fffcjd >¾K l%shdlr tys il%sh;djh wvmK lrk neúka tajd f,v frda. m%;sl¾u f,i 
fhdod.; yelszffcj ridhksl fuj,ïZf,i fhdod .; yel' Èh jeähdj iA:q,;djh jeks frda. 
;;a;ajhka md,kh lsÍug fhdod .kakd T!IO j¾. fhdod .ekSfï § ¡ weuehsf,aia" ¡ .ä fldihsfâ 
iy ,hsfmaia ksfYaOlhka Ndú;d lsÍu fï i|yd WodyrKfõ'  

› ,xldj ;=<ska fidhd.;a ksfrda.S iy wdidÈ; m,;=rej,ska fidhd.;a È,Sr úfYaIhkaf.ka È,Sr 
mßjD;a;chka fjkaa lr .kakd ,§' weUq,a flfi,a (Musa sp) w,s.eg fmar (Persca amenricna), 

W.=/iai (flacourtra indica) yd Èjq,a (Limaonia acrdissima) hk m,;=re j,ska kqgqyqï §,Sr frdams;hka 
fjka lr f.k tla tla È,Sr úúO frdamK udOHhka ys ^iy,a"  w¾;dm,a" fvlaiafg%daia ta.d¾ PDA& 
iy w¾;dm,a fvlaiafg%daia ñY%Khka ys ^PDB& kej; frdamKh lrk ,§' fuf,i Ndú;d lrk ,o 
frdams; udOHhka t;s,a wisfÜÜ (EtoAc) iy fu;fkd,a Ndú;fhka ksiaidrh lr .;a miq úÞHd .drh 
;=<§ ffcj>rKhg ,la lrk ,È' fuu ksiaidrl j¾Kf,aL úfNaokhg ,la lsÍfuka wk;=rej 
tajdfha wkaa;¾.; ffcj ls%hdldÍ È,Srl oaú;Shsl mßjD;a;chka fjka lr.kakd ,§' fuf,i 
wjidkfha fjkalr .kakd ,o mßjD;a;c ixfhda.hka f.ka iuyrla yÿkd .kakd ,§' fuu ffcj 
l%shdldÍ ixfhda. fjka lr .ekSfï m¾fhaIKhka ;j ÿrg;a isÿ fjñka mj;s' ldnksl ridhk 
M,hka ys laIqø Ôù mßKdu iïnkaOfhka mqyqKq jev igyk fldgila f,i mlsia:dkfha lrÉÖ úYaj 
úoHd,fha wka;¾ cd;sl ridhk yd Ôj úÞHd uOHhia:dkfha§ ir, ldnksl ixfhda. j, yeisÍu" 
(Cuningnamella blackeslena, Macrophomina Phscolina, Fusarium lini yd Beuvaria Bassiane hk È,Sr 
frdamK j, wvx.= iskñla wï,h" fm;ekaf;dlafkdaka ^Phenran thoquinane), fu;s,a wï,h ,sf*frdaka 
(methylumbeiferone)" m- weksisla wï,h (m-anicrc acid), lefkaka" 3¡ yhsfv%dalaisfnka ie,ais yhsâ& 
ms<sn|j wOHhkh lrk ,È' iskeñla wï,h" fmkekaf;dala úfkdaka yd lef*aka Beuvaria bassiane yd 
Cunning hamella blackeslena udOH j,È ;rul fjkialï olakg ,enq‚' 

ñY%Khl wvx.= ix>Gl tlsfkl fjkalsÍu i|yd øj¡j¾Kf,aL úfNaokh¡ ialkaO j¾Kdj,sh (LC-

MS) Ndú;d flf¾' LC-MS wOHhkhka u.ska ix>gl j, ialkaO úfNaok rgd iy tajdfha odrK 
ld,h mokï lr .ksñka ridhksl ixfhda.j, jHqyh yÿkd .; yelsh' l¿$fld<" f;a fld< iy › 
,xldfõ nyq, m,;=re jk rg fk,a,s (Phyllanthu acidua), fk,a,ss (Phyllanthu ambelicum), f.drld 
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(Garcimia cambogia), ,djq¿ (Poutermis) w,s.egfmar (Persea Americana), f,dú (Flacourtia inermis) 

w,s.eg fmar (Persea Americana), v%e.ka mDDÜ (Hylocurtia ineermis), fjr¿" (Elacaocarpus serratus) 

j, mSfkd,l ixfhda.hka wxv.= nj LC-MS wOHhkhka u.ska ;yjqre ù ;sfí'  

wdydrhg .ekSug yels m,;=re ;=< mßir ys;ldó ffcj l%shdldÍ ixfhda.hka nyq, jYfhka 
wvx.=fõ' iq,N m,;=re lsysmhla jk f.drld" flfi,a yd ,djq¿ fhdod .ksñka tajdfha ridhkh yd 
ffcj l%shdldÍ;ajh wOhkh lrk ,È' fuu m¾fhaIKhka fya;=fjka ffcj l%shdldÍ;ajh iys; kj 
iajNdúl ksmehqï lsysmhlao we;=¿j úúO j¾.hkag wh;a ixfla;hka fjka lr .ekSug yelshdj 
,enq‚' 

› ,xldfõ my;rg ksj¾;k jeis jkka;rhkays iy f.j;=j, nyq,ju olakg ,efnk f.drld" Y; 
j¾I .Kkdjla mgka T!IOhla f,i lEu msiSfï§ fhdod.kakd rildrlhla f,i;a Ndú;d flf¾ 
'tys wvx.= ñls;aiSh iy úIîc kdYl .=Kdx.hla fya;=fjka tu Ydlfha úúO fldgia wdhq¾fõo 
fffjo úoHdfõ§ Ndú;d flf¾' tfukau nr iy wdydr reÑl;ajh md,kh lsÍu i|yd fmdaIK 
w;sf¾lhla f,io f.drld Ndú;d flfrk neúka tajdg fmdaIK w;sf¾lhla f,io f.drldj,g we;s 
wd¾Óluh jákdlu yÿkd .ekSu i|yd jeä ÿr wOHhkhka isÿ fjñka mj;S' 

m¾fhaIK iyldr( ta'Ô'ta'ví'w,fld,x." ta'tï'ã'ta' isßj¾Ok 
   tÉ'tï'tia'fla'tï' nKavdr"fla'Ô'B' moau;s,l 
   Ô'Ô'B'tÉ' o is,ajd 
fcaHIaG uKav,sl ;dlaIKsl ks<OdrS ( ã'tia' chùr 

 
iajNdúl ksmehqï wxYfha m¾fhaIK lKavhdu 
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7'6'1' Èjq,a wdYs%;j jefvk wka;(YdlS È,Sr úfYaIhla jk Apergillus úfYIhka f.ka oaú;Sl 
mßjD;aa;chka 

tã'tï'isßj¾Ok" hQ't,a'î' chisxy 
iajNdúl ksmehqï jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

mßir ys;ldñ lDIs ridhk l¾udka;fha yd T!IO úoHdfõ Ndú;d jk b;d jeo.;a jq kj 
jHqyd;aul fukau ffcùh úoHd;aul m%n, mßjD;a;chka ksmoùug iu;a fldgila f,i wka;(YdlSh  
È,Sr yeÈkaúh yel' lDIs l¾udka;fha§" jeo.;a jk iy ms,sldj,g m%;sldr f,i fhdod .; yels 
m%;sTlaisldrl Ydl iy ffi,Sh úIu;djh iys; øjhka fjkalr .ekSu wOHhkfha wruqKfõ'  

l%ufõoh iy m%;sM, 

Limonia acidrssima fyj;a Èjq,a îc fj;ska Aspergillus úfYaIfha wka;(YdlSh È,Srh w¾;dm,a 
w¾;dm,a fvlaiafg%daiaa ta.d¾ udOHh (PDA) u;g fjka lr f.k tajd PDA iy PDB úúO udOHhkays  
úYd, mßukfhka j.d lrk ,o t;s,a wefiÜ (EtOAc) iy fu;fkda,a (MeOH) ksiaidrlhka DPPH 

LdKavlhkag tfrys m%;sTlaisldrl ;;a;ajhka TLC Tfgdanfhda.%e*sla l%uh u.ska mÍlaId lsÍu 
i|ydo lrÈh l+ksiaikaf.a u¾;H;djhg fya;= jk ffi,Sh úI;djh mÍlaId lsrSu i|yd o îc 
m%frdayKhg tfrysj YdlSh úINdjh mßËd lsÍu i|yd o ffcjd>¾Khg ,la lrk ,§' 

PDA iy PDB udOH hkaf.ka ,nd.;a ish¿u ksiaidrhkaf.a m%;sTlais ldrl ødjhka wka;¾ .; úh' 
PDB  udOHfhka ksiaidrkh lr .;a EtOAC yd MeOH ksiaidrlhka ^ms<sfj,ska 180 ppm iy 218 ppm& 
ie,lsh hq;= ffi,Sh úI;djhla fmkakqï lrk ,È' PDA udOHfhka ,nd.;a ksiaidrlhka ie,l= úg 
EtOAC ksiaidrlh i|yd LDso w.h 80 ppm fu;fkd,a ksiaidrlh i|yd tu w.h 140 ppm o úh' 
;jo PDA iy PDB udOHhka foflkau ksiaidßl EtOAC i,do îc m%frdayKh i|yd ie,lsh hq;= 
Ydl úI;djhla fmkakqï lrk ,§' by; i|yka ksiaidrl ish,af,au j¾Kdf,aL úfNaokh u.ska 
ldnksl ixfhda. kuhla olakg ,enqKq w;r bka ixfhda. 4la oaú;Sl mßjD;chka jYfhka yÿkd 
.ekqŒ' tajdkï *a,efjiafmfrdaka (Flavosperon)

^1&" refn%dkshidßka B (rubrofusarin B
)"^2& 

wehqfriafmfrdaka A ^Auresperone A) 
(3)yd f*dkafiisfkdaka D (foncesinone D)

(4)
 fõ' 

  

O

OHOMe

MeO

O

Me

O

O

OH

MeO

Me

OMe

O

O

OMe

MeO

Me

OH

O

OHOMe

MeO

O

Me

1

2 3 4

O

OHOMe

MeO

O

Me

O

O

OH

MeO OMe

Me OH

 
 

 

 

 

 

 

 



78 

 

7'6'2' lDIs l¾udka;fha§ jeo.;ajk ffcj ls%hdldÍ laIqø Ôù ksiaidrl 

ví,sõ'iS'o' is,ajd" ta'tï'ã'ta' isßj¾Ok" tï'tï'tia'fla'tï' nKavdr" Ô'Ô'B'tï'o'is,ajd"  

tka'tia' l=ud¾" hq't,a'î' chisxy 

iajNdúl ksmehqï jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu 

laIqø Ôùka hkq oaú;Shsl mßjD;a;chka nyq, f,i ksmojk Ôù lKavhls' i¾ wef,laiekav¾ 
*af,ñka úiska j¾I 1928 § penrcillum otatum kï È,Sr úfYaIh Ndú;fhka fmksis,ska fidhd .ekSu 
úisjk ishjfia isÿ l< we;sYh jeo.;au fidhd .ekSula úh' kj ffcj l%shdldÍ ixfhda. fidhñka 
isÿ flfrk úoHd;aul m¾fhaIK lafIa;%fha È,Sr oaú;Shsl mßjD;a;chka ms<sn| wOHhkh lsÍu b;d 
iS>%fhka mq¿,a fjñka mj;S'  

wruqKq   

lDIsld¾ñl lghq;= j,§ jeo.;ajk mßir ys;ldó ffcj ls%hdldÍ ixfhda.hka È,Sr Ndú;fhka 
ksiaidrKh lr .ekSu fuys wruqK fõ' 

l%ufõoh yd m%;sM,  

wdidÈ; flfi,a l|ka" ¿EKq n,an" ;, m÷re j, l|ka" fmarf.ä iy w¾;dm,a u.ska M, j,ska 
Fusarium oxysporum, trichoderma vieide, Cereospra Canescers, Macrophomina Phaseolina, Fusarum 

solan, yd Collectotrichum Sp hk  È,Sr úfYaI fjka lr .kakd ,§' fuu È,Sr tajdfha ndysr rEmSh 
,laIK u; yÿkd .kakd ,§' tu tla tla úfYaIh úúO j¾.fha iy udOHhkays j.dlr kquqyqï 
frdamkhka ms<sfh, lr .;a miqj n- fylafiaka" t;s,a wefiÜ EtOAC yd fu;fkda,a Ndú;fhka 
ksiaidrKh lr .ekq‚' fufia idod.;a ksidrlhka lrÈh l+ksiaikaf.a (Artereyna Salina) u¾;H;dj 
Wfoid ffi,Sh úIu;djh" i,do îc (Lac tuca sativa) m%frdayKh Wfoid m%;sÈ,Srl;djh mÍlaId 
lsÍu Wfoid ffcjd>¾Khka isÿ lrk ,§'     
iy,a iy w¾;dm,a udOHfha frdams; C canescens, t. viride yd F.oxysporum j, EtOAC ksiaidß;hka 
ie,lsh hq;= uÜgfï ffi,Sh úI;djhka fmkakqï lrk ,§' w¾;dm,a udOHfha j.d lrk,o F-solani 

yd Collec + otriechum SP ys n- fylafiaka yd EtOAC ksiaidrlhka lrÈh l+ksiaikaf.a u¾;H;djh 
i|yd ffi,Sh úI;djh fmkakqï lrk ,§' ;jo iy,a udOHfha frdams; C canescensyd T. Viride j, 

EtOAC ksiaidß;hka i,do îc m%frdaykfha§ uQ,dY% yd l| j¾Okh ksfYaOkh lrk ,o w;r 
w¾;dm,a udOHfha frdams; Collec + otriechum fYaIhka ,nd.;a n - hexane ksidrlh uq,dY% j¾Okh 
meyeÈ,s f,iu ksidrlhka ksfYaOkh lsÍug iu;aúh' fï w;ru C canescens" M.phaseolina yd T. 

Viride hk úfYaIj, ksiaidrlhka C. Cladosporides úfYaIh i|yd m%;sÈ,Srl;djh fmkakqï lrk ,§' 
fuu ffcj>¾K mÍlaIK j,ska ,o m%;sM, wkqj fuu È,Srl mßjD;chka mßir ys;ldó ffcj 
ls%hdldÍ ixfhda. njg ;yjqre úh' 
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7'6'3' flfi,a wdY%s; Aspergillus úfYaIs; u.ska ffcj ls%hdldÍ oaú;Shsl mßjD;chka fjka lsÍu  

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

iajNdúl ksmehqï jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

yeÈkaùu ( 

È,Sr u.ska úúO;ajhlhska hq;= ffcj ls%hdldÍ oaú;Shsl mßjD;a;chka ksmoùu isÿ lrhs' penicillum 

notatum, Cryptosporiosis cf quuerina yd Aspergillus fumigatus jeks È,Sr úfYaI u.ska ms<sfj,ska 
fmksis,ka ^m%;sÔjl&" ls%mafgdlekaäka ^È,Sr kdYl& yd fy,aúla weisâ ^m,sfndaO kdYl& jeks ÞjH 
ksiaidrKh lr .kq ,efí' fï'fya;=fjka È,Sr f,dalh ms<sn|j wOHhkh lsÍfï kj m%jk;djhla 
we;sù ;sfí' T!IO úÞHdfõ§ yd lDIsl¾udka;fha§' Ndú;d l< yels kj T!IO j¾." m%;s Ôjl" È,Sr 
kdYl" yd m%;sTlaisldrl øjhka ms<sn|j fiùu fuu jHdmD;sfha wruqKq fõ'    

l%ufõoh yd m%;sM, 

wdidÈ; flfi,a wkqidrfhka l¿ meye;s îcdKqOr" idjdr" mdroDYH wmsYdl §,Srhla fjka lr.;a 
w;r tys ndysr rEmSh úÞHd;aul ,laIK wkqj th Asppergillus úfYaIhg wh;a jqjla nj ks.ukh 
lrk ,È' n – (hexane) fylafiaka"weisfÜÜ (EtoAC)  yd fu;fkd,a (MeOH) u.ska È,Sr úfYaIfha 
kquqyqï frdams;hka iod .eKq‚' wk;=rej TLC nfhdaTfgda .%e*sla l%uh u.ska C. Clodosporides i|yd 
m%;s,Srl;djho" tu l%uh u.ska DPPH LdKavhkag tfrysj m%;sTlais ldrl l%shdldÍ;ajho lrÈh 
l+ksiaikaf.a u¾;H;djh i|yd ffi,Sh úI;djho i,do fld< Ndú;fhka YdlSh úI;djho ks¾Kh 
lsÍu i|yd ffcjd>¾Khg ,la lrk ,È'  

by; mÍlaIK j,§ iy,a udOHfha EtoAC ksiaidß;h muKla C. Clodosporides i|yd m%;sÈ,Srl 
ls%hdldÍ;ajh fmkakqï lrk ,È' ish¿u j¾.fha ksiaidß;hka m%;sTlaisldrl ls%hdldÍ;ajh fmkakqï 
l< w;r iuyrla muKla ffi,Sh úI;djh fukau i,do îc m%frdayKfha uQ, yd w.%ia: u¾Okh 
lsÍu fmkakqï lrk ,È 'j¾Kdf,aL úfNaokh u.ska ffi,Sh yd YdlSh úI;djh fmkakqï l< 
ksidrlhkays wka;¾.; ixfhda. wgla fjkalr .ekqKq w;r thska tlla *e,ejifmfrdka ^2& 

( Flavas 

peron ) f,i yÿkd .ekq‚'  
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7'6'4 fo¿ï îc j, ffcj ls%hd ldÍ;ajh yd ridhkh 

ta'Ô'ta'ví' w,fld,x." tka'tia' l=ud¾" hq't,a'î' chisxy 

iajNdúl ksmehqï jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

ye|skaùu 

Punicaceae mjq,g wh;a fo¿ï (Punica granatum) uOHOrŒ fmfofiys" W;=re wefußldfõ yd 
wdishdkq l,dmfha m÷re f,i jefjk ckm%sh m<;=rls' fuu Ydlfhys M,h" uq,a" m;%" u,a we;=¿ 
ish¿u fldgia j, T!Iëh .=Kdx.hka wka;¾.; jk neúka w;S;fha mgkau f,v frda. iqj lsÍu 
i|yd fhdod f.k we; fuu Ydlfhys ridhkh fnfyúka iúia;rd;aulj wOHhkh lrk ,§' úúO 
fïo w, j¾. fudfkd weis,a.a,sifrda,a" g%hs.a,irhsâ" fmlaàka yd iSks jeks ridhk øjHhka fo¿ï 
îc j, we;s nj j¾;dù ;sfí'  

wruqKq  

fo¿ï (Punica granatum) j, úh,s îc u.ska  m%;sTlaisldrl" È,Sr kdYl j,a kdYl yd ffi,Sh Oq,l 
yelshdjka iy;sl kj ridhdhksl ixfhd.a.hka fjka lr yÿkd .kSu fuu jHdmD;sfha wruqK fõ'  

l%ufõoh m%;sM, (  

fo¿ï j, úh,s îchkays cd,Sh ødjKhlska weisfgdaka ^80]& ksiaidrlhla yd t;s,a weifÜÜ 
ksiaidrlhla idod .kakd ,§' tu kssiaidrlhka fol ffi,Sh úIu;djh" Ydlj,g" úI;djh" 
m%;sÈ,Srl l%shdldÍ;ajh" m%;sTlaisldrl;ajh mÍlaId lsÍu i|yd ffcjd>¾Khg ,la lrk ,§'  fuu 
ksiaidrlhka folg idkaøKh 500PPm jk wjia:dfõ§ L. Sstiva uq,aj, olakg fkd,enq‚' 70] 
fu;fkd,a fhdod ksiaidrKh lr.;a ix;Dma; t;s,a weisfÜÜ ksiaidrlfha ys fudála ls%hdldÍ;ajh 
rla; ta.d¾ iu. olakg fkd,enq‚' flfia fj;;a tys c,Sh ksiaidrlh ie,lsh hq;= f,i ysf,sála 
ls%hdldÍ;ajh fmkakqï lrk ,§' ;jo o<$wñY% EtoAC ksiaidrlh C. Clodosporides flfrys 
m%;sÈ,Srl;djho m%;sTlaisldrl l%shdldÍ;ajho fmkakqï lrk ,§' Eto ACiy n –BuOH 

ksiaidrlhkays j¾Kdf,aL úfNaokh u.ska ixfhd. 8la ,nd .eKq‚' tajdhska 5 la taxfolim, quercetin, 

gallocatechin, 4- hydroxyacetophenone iy wix;Dma; fïo wï,shl .sifrda,a tia:rhla f,i yÿkd 
.ekq‚' 
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7'6'5' ,djq¿ ( Pouteria campochiana ) îc j, ridhk iy ffcj ls%hdldÍ;ajh 

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

ye|skaùu¡( 

ksj¾;k l,dmfha jefvk Sapotaceae keu;s  l=,hg wh;a ,djq¿ rkajka ly meye;s wdydrhg iqÿiq 
m,;=rls' tys wdydrhg .efkk fldgi ;=< mSfkda,sl ixfhda. fndfyduhla yd lefrdáfkdhsv 
wka;¾.; njg jd¾;d fõ' ,djq¿ îc j,ska idod .;a ñY%Khla Tvq ÿjk ,o jK j,g m%;sldr 
f,i;a lshqndkq cd;slhka cd;slhska úiska fhdod .fka' 

wruqKq ¡(  

,djq¿ îcj, ffcj ridhk úu¾Ykh óg fmr jd¾;d ù ke;' fcj ls%hdldÍ ixfhda. fiùu i|yd 
,djq¿ îcfha ridhkh yd fcj ls%hdldÍ;ajh wOHhkhg ,la lrk ,§' tfukau   
 
l%ufõoh yd m%;sM,  

úh,s l=vq lrk ,o ,djq¿ îc tks,a we,afldfyd,a weisfÜÜ iy fu;fkda,a u.ska ms<sfj,ska ksiaidrh 
lr .kakd ,§' fuu ksiaidrKhka folla fu;fkd,a ksiaidrlfhka ,nd.;a n -ìhqgfkd,a ksiaidrlhla 
hk f;j¾.hu TLC nfhdaTfgda .%e*sla l%uh u.ska C. Clodosporides j,g m%;sÈ,Srl ls%hdldÍ;ajhka 
Wfoid ffcjd>¾Khg ,la lrk ,§' tfukau TLC nfhdaTfgda .%e*sla l%uh fhdod .ksñka artemia 

Sslina j,g tfrys ffi,Sh úIu;djhka i,do îc  m%frdayKhg tfrys YdkSh úIu;djhka mÍlaId 
lsÍu i|yd micro-well ffcjd>¾Khka isÿ lrk ,§' tks,a we,afldfyd,a weisfÜÜ ksiaidÍ;h by; 
i|yka ish¿u ffcjd>¾K i|yd meyeÈ,s ls%hdldÍ;ajhla fmkakqï l< w;r n -ìhqgfkd,a 
ksiaidrlh YdlSh úIu;djh ms<sn| isÿ l< mÍËKh yer wka ish¿u wjia:djkays§ id¾:l m%;sM, 
,nd ÿks' tks,a we,afldfyd,a weisfÜÜ yd n -ìhqgfkd,a ksiaidrlhka j¾Kdf,aL úfNaok ls%hdj,shg 
,la l< úg§ ixfhda. wgla wka;¾.;j we;s njg ;yjqre úh' thska ixfhda. myla taxifolin, 

quecetin, gallocatechn, 4- hydroxyacetophenone iy wKql Ndrh 356 jk wix;Dma; fïo wñ, 
.a,sifrda,a tiagrhka f,i yÿkd.kakd ,§'  
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iajNdúl ksmehqï wxYfha m¾fhaIK lKavhdu 

           
 

                        
 
udkj iïm;a ixj¾Okh  

o¾Ykm;s Wmdêh i|yd ,shdmÈxÑ ù we;s m¾fhaIK  iyldrjre 
ta'Ô'ta'ví' w,fld,x." ta'tï'ã'ta' isßj¾Ok" tï'tï'tia'fla'tï' nKavdr" fla'Ô'B' moau;s,l 
Ô'Ô'B'tï'o'is,ajd" hk m¾fhaIK  iyldrjßhka iy fcaHIaG udKav,sl ;dËK ks,OdÍ ã'tia' 
chùr o¾Yk Wmdêh yodrñka isà' 

tia'tia'fla' udrisxy ¡ inr.uqj úYaj úÞHd,h iy Ô'Ô'ã p;=rx. fmardfo‚sh úYaj úoHd,h 
Tjqkaf.a wjika jir m¾fhaIK jHdmD;Ska ksulrk ,§' Tjqkaf.a wjika jir m¾fhaIK jHdmD;Ska 
ksu lrk ,§'  
 
› ,xldfõ cd;sl úoHd, j,ska meñfKk Wmdê wfmalaËlhka fndfyduhlau iajNdúl ksmhqï 
m¾fhaIK tallh u.ska ixúOdkh lrk ,o iajNdúl ksmhqï tajdfha fh§u ms<sn| 2011 Tlaf;daïn¾ 
3¡8 Èkhkays uQ,sl wOHk wdh;kfha§ mj;ajk ,o cd;Hka;r iuq¿jg iyNd.S ùug wjia:dj 
,enq‚' tu.ska Tjqkaf.a úIh lafIa;%hkag wod, foaYSh iy wka;¾cd;sl ksfhdð;hka iuÕ lghq;= 
lsÍug wjldY ie,iqks' úfoaYSh ksfhdð;hka 27 lao › ,dxlslhka 71 o fï i|yd iyNd.S jqy' 
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7'7 ffioaOdka;sl yd ixLHd;aul úoHdj 

7 7'1 Sonoluminescence 

jHdmD;s kshuq ( uydpd¾h wdisß kdkdhlaldr ^ m¾fhaIK uydpd¾h & 

jHdmD;s f;dr;=re 

;ks jdhq nqn,la øjhla ;=< êjks; f,i by, my, hk úg fhdod we;s èjks lafIa;%h iu`. iu.dó 
j f¾Çh fkdjk foda,khkag ,lajk w;r nqnq¿ ì`o jeàfuka mdrcïnQ, mrdifha laIKsl wdf,dal 
§ma;ska ksl=;a lsÍu isÿ lrhs' fuu wjia:dfõ§ ;ks nqnq¿ Sonoluminescence (SBSL) ksÍlaIKh l< 
yelsfõ'nqnq¿ ì`o jefgk úg lïmk Yla;sh 4º1011 muK m%udKhlska idkaøKh ùfuka fuu wdf,dal 
§ma;Ska ksl=;a ùu isÿfõ' fuu wdf,dal §ma;ska kefkda ;;amrhlg;a jvd wvq ld,iSudjla ;=< mejf;a' 
ì`o jeáug nqnq< ;=< WIaK;ajh iy mSvkh hk folu b;d by< w.hla .kS' ^WIaK;ajh} 20"000 

K iy mSvkh} 3500 a+m )' tfukau fuu wjia:dfõ§ nqnqf,ys ;ajrKho 10 
11

g g by< w.hla mj;S' 
wrh 1 pm 10 pm   mrdifha mj;sk nqnq¿ iu`. muKla  SBSL  ksÍlaIKh l< yels jk w;r ì`o 
jeàu isÿjk w;r;=r fuu nqnq¿ j, wrh 0'1 pm - 1 pm w;r w.hl meñfKa'  

SBSL j¾Kdj,sh 700 nm isg 190 nm g wvq w.hla olajd úysfok ;rula mD:q, tlla fõ' uqla; jk 
wdf,dal ;Sj%;djh ;rx.dhduh wvqùu;a iu`. by,hdu isÿfõ' ^fuys§ ;r.dhduh 200 nm muK wvq 
jk w;r fuu w.h mdrcïnQ, c, f‏Paokh f,i y`ÿkajkq ,nhs& c,h ;=<§ SBSL j¾Kdj,sh u;=msg 
WIaK;ajh 6000k - 20000k w.hla .kakd lDIaK jia;= úlsrKh iu`. uekúka ieifok w;r fuys§ 
Yío ixLHdkh 10 50kHz w.hla .kS' wfkla w;g 1 MHz Yío ;Sj%;djhlska hq;= fjka lr.kakd ,o 
nqnq,l SBSL j¾Kdj,sh 10 6 ma,diaudjlska .efkk thermal bremsstrahlung iu`. fyd`oska ieifoa' 
SBSL nqnq¿ ;=< wdf,dalh úfudapkh jk wjia:dfõ§ isÿjk fun`ÿ fN!;sl ndysr ixisoaëka ms<sn`o 
wkafõKh lsÍu wjfndaOh ,nd .ekSu iy wkdjels m, lsÍu i`oyd ffioaOdka;sl yd 
m¾fhaIKd;aul .fõIKhka /ila isÿ fjñka mj;S' ffioaOdka;sl yd ixLHd;aul ksrEmkhka 
fndfydauhla ika;;sl ;r, hdka;%Khka u; mokï jk w;r tu.ska mÍlaIKd;aul m%;sM, j,ska 
fldgila id¾:l f,i oelaúh yel' ksrEmkhkaf.ka fndfyduhla ;r, iólrKhka u; mokï jk 
w;r ì`o jeàfï wjidk mshjrhka ys§ nqnq¿ ì;a;sfhys fõ.h c,h ;=< èjks fõ.h o blaujd hhs' 
ta yereKq fldg wfkl=;a WÉP fN!;sl ;;ajhka o nqnq¿ ;=< oelsh yelsfõ' tneúka by; i`oyka 
l< wdldrfha ksrEmkhkays i;H;djh ms<sn`o .eg¿ u;= fõ' tn`ÿ ish¿u ;r, m%fõYhka ;;aj 
iólrKhkag iy mqfrdal:H,h hg iSudfõ' 

fï jk ;=re wdf,dal úfudaok hdka;%Khka ms<sn`o ksjerÈ jegySula ,nd .ekSug fkdyels ù we;s 
neúka SBSL ;=<ska tu lafIa;%h ms<sn`o mÍlaIKd;aul iy ffioaOdka;sl úIhka ms<sn`o wjOdkh 
fhduq lsÍu isÿ fõ' tfukau isis,a ú,hkh u.ska iSud rys;j msßisÿ Yla;sh ( Clean energy) ksmoùu 
i`oyd SBSL i;= yelshdj ksid ta flfrys úoHd{hkaf.a wjOdkhla fhduq ù we;' fï jk úgo 
SBSL ;=< isÿjk wdf,dal úfudapk hdka;%Khka fN!;sl úoHdfõ .eg¿jla f,i mj;S' 
 
m¾fhaIK iyldr (  m%Nd;a fyar;a " .sydka mkdmsáh 
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7'7'1'1 ;ks nqnq¿ Sonoluminescence ys ixLHd;aul wkafõIKh 

wdisß kdkdhlaldr" ixÔj lreKdjxY 

;ks nqnq¿ Sonoluminescence jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

ye`Èkaùu - ( 

;ks nqnq¿ Sonoluminescence  ms<sn`oj we;s fndfyda ixLHd;aul yd ffioaOdka;sl ksrEmkhka m%Ok 
jYfhka ika;;sl ;r, m%jdyka u; mokï jk w;r tu.ska m¾fhaIK m%;sM, j,ska fldgila 
id¾:l f,i meyeÈ,s l< yel' úfYaIfhkau hdiqhs úiska jeäÈhqKq lrk ,o ksrEmkhka u.ska 
we;eï êjks ridhksl m%;sl%shdjka ksjerÈj oelaúh yel' 

 
wruqKq iy wNsu;d¾:hka - ( 

SBSL ys isÿjk wdf,dalh ksmoùfï hdka;%Khka y`ÿkd.ekSu fuu jHdmD;sfha wruqK fõ' nqnq¿ ;=< 
wdf,dal úfudapkh isÿ jk wjia:dfõ§ ta ;=< we;s jk fN!;sl ;;ajhka meyeÈ,s lr oelaùug 
mß.Klhla Ndú;d flf¾' tfukau ixLHd;aul ridhk úoHd uDÿldx.hla Ndú;d fldg nqnq¿ ;=< 
isÿjk ‏jks ridhksl m%;sl%shdjka iy nqnq¿ j, yeisÍu flfrys tu m%;sl%shdjka ys n,mEu ms<sn`oj 
wOHkh lrk ,§' 

m%;sM, - ( 

mß.Klhka iemhSug isÿjQ m%udohka fya;=fjka jevìï iuQyhkays bÈlsÍï lghq;= wjika lsÍug 
fkdyels jQ w;r tneúka 2011 j¾Ih ;=<§ nqnq¿ ì`o jefgk úg isÿjk wKql l%shdoduhka iy Monte 

Carlo  ksrEmkhla isÿ lsÍu i`oyd uDÿldx. jeä ÈhqKq lsÍu wLKavj isÿ l< fkdyels úh' tneúka 
ta fjkqjg CPU wvqfjka fhdod .efkkd uDÿldx. u; mokï jQ c, l%shdodu ksrEmkhla jeä ÈhqKq 
lrk ,os' fuh ms,sn`o ;ju;a mÍlaIK isÿ fjñka mj;s' fld<U úYaj úoHd,fha Wmdê wfmalaIl 
isiqka fofofkl= ish wjika jir m¾fhaIK jHdmD;sh f,i fï ms<sn`oj wjOdkh isÿ lr;s' 
Tjqkaf.ka tla wfhl= øùh wd.ka ;=< nqnq¿ ks¾udKh ùu úoyd oelaùu i`oyd uDÿldx.hla jeä 
ÈhqKq lsÍu isÿ lrk w;r wfkla isiqjd úiska nqnq¿ ;=< isÿjk SO, NO iy OH we;=¿ LKav 
m%;sls%hdjkays bf,lafg%dksl jHqyd;aul .Kkh ls¾ï ms<sn`oj m¾fhaIK isÿ lrhs' 

 

7'7'1'2 ;ks nqnq¿ Sonoluminescence ms<sn`o m¾fhaIKd;aul .fõIKh 

wdisß kdkdhlaldr" ixÔj lreKdjxY 

;ks nqnq¿ Sonoluminescence jHdmD;sh uQ,sl wOHhk wdh;kh" uykqjr 

ye`Èkaùu  

c,h ;=<§ nqnq¿ Sonoluminescence (SBSL) j¾Kdj,sh ika;;sl úfudapkhla fmkajhs' H2SO 4 j,ska 
,nd .efkk SBSL, c,fhka ,nd .kakd SBSL j,g jvd 103 .=Khlska muK §ma;su;a jk w;r 
mrudKql whksl iy wKql úfudapk f¾Ldo oel  .; yels úh' 2010 jif¾§ èjks ;uh f,i 
H3PO3  ^fmdiaf*dßla wï,h& ;=< p,kh lrjQ nqnq¿ j, W;af;að; OH LKavhla ;=<ska b;d oDV 
wKql úfudaokhla ksÍlaIKh l< yels úh' nqnq¿ ì`o jefgk wjia:dfõ WIaK;ajhka ksjerÈ f,i 
ks¾udKh lsÍug o .fõIlfhda iu;a jQy' fuu kj fidhd .ekSï u.ska SBSL ys ixlS¾K;djh iy 
x,h yer wfkl=;a øjhka ;=< SBSL ms<sn`oj bÈß m¾fhaIK lghq;= j, jeo.;alu ;yjqre ù we;' 
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wruqKq iy wNsu;d¾:hka -( 

fuu jHdmD;sh isoq lsßu u`.ska fi,Sksla (H2SeO4) iy fi,skshia ^H2SeO4) wï,hka ;=< we;sjk SBSL 
j,g iudku fyda fjkia wdldrfhka j¾Kdj,s f¾Ldjka ksmojkafkao hkak fidhd nef,kq we;' 
tfukau nqnq¿ ì`o jefgk wjia:dfõ uQ,sl ;;ajhka iy fN!;sl mrdñ;Ska fjkia jk úg by; 
i`oyka wï, foj¾.h ;=< SBSL ys ;Sj%;djh iy j¾Kdj,s f¾Ldjka i,a*shqßla yd fmdiafmdßla wï, 
;=< SBSL ys tu w.hka iu`. ii`od ne,su o isÿ flf¾' fuys m,uq wÈhr jYfhka i,a*shqßla iy 
fmdiafmdßla wï,hka ;=< SBSL ms<sn`oj úia;rd;aul .fõIKhka isÿ flfrkq we;' fuu.ska 
fi,Sksla iy fi,skshia wï,hkaf.ka ,nd .ekqK m%;sM, i,a*shqßla iy fmdiafmdßla wï, iu`. 
ii`od ne,Sug yelsfõ' 

m%;sM, 

SBSL úoHd.drhla bÈlsÍfï jevlghq;= 2011 jif¾ Tlaf;dan¾ udih ;=<§ wjika  lrk ,§' fuu 
úoHd.drh ;=<§ c,h iy i,a*shqßla wï,h i`oyd SBSL ksmoùu isÿ flreKs' cd,Sh wd.ka iy 
jdhqkays úúO idkaøKhka iu`. nqnq¿ j, yeisÍu ks¾udKh lrk ,§' flfia jqjo ksjerÈ iy 
úia;rd;aul j¾Kdj,s wOHkhka isÿ lsÍug iy ì`o jefgk wjia:dfõ§ nqnq¿ j, úYd,;ajhka 
ks¾udKh lsÍug lajdÜia ;ka;= Cmount ldphka iy Picture grabber cards jeks w;sf¾l Wmdx.hka 
wjYH fõ' úhoï l< yels m%udKh iSud iys; jQ neúka 2011 jir ;=<§ tajd ñ,§ .ekSug fkdyels 
jQ w;r 2012 jif¾§ th isÿ lsÍug n,dfmdfrd;a;= fõ' 

7'7'2 lafjdkagï hdka;%K iy lafjdkagï jHdl+,;djhka 

jHdmD;s kshuq ( uydpd¾h wdisß kdkdhlaldr 

ye`Èkaùu 

uE; ld,fha § lafjdkagï hdka;%sl jHdl+,;djh meyeÈ,s f,i oelaùu ms<sn`o by, wjOdkhla fhduq 
ù we;' úfYaIfhkau fm!rdKsh jHdl+, lafjdkagï moaO;s ;Sj% f,i úu¾Ykh lrk ,§' lafjdkagï 
hdka;%sl jHdl+,;djh wOHkh lsÍu i`oyd fm!rdKsl yd lafjdkagï hdka;%K úksúo f,i iïnkaO 
lrk nyqudk moaO;Ska i`oyd úúO ffioaOdka;sl yd ixLHd;aul l%u ks¾udKh lrñka mj;S' 
tfukau wod, idïm%odhsl moaO;sfha jHdl+,;d ms<sn`o f;dr;=re wka;¾.; lafjdkagï hdka;%K 
m%udKhlaa ms<sn`o úu¾Ykh lrñka mj;S' 
 
wruqKq iy wNsu;d¾:hka-( 

w¾O fm!rdKsl iSudfõ we;s nyqudk moaO;Skaf.a yeisÍu wjfndaOlr .ekSu fuu jHdmD;sfha wruqKq 
fõ' ^ Wod - lafjdkagï hdka;%sl iy fm!rdKsl lafjdkagï hdka;%sl w;r iSudj& tfiau yñáhka iy 
yñáhka fkdjk yeñ,afgdakshdkq moaO;Skaf.a fm!rdKsl w¾O fm!rdKsl iy lafjdkagï hdka;%sl 
yeisÍu wjfndaO lr .ekSu o wfmalaId flf¾'  fuu jHdmD;sh tys wdrïNfha mgkau m¾fhaIK ,sms 
26 la iy m¾fhaIK ikaksfõok hka 3 la ,nd .ekSug iu;aj we;' 

1 D moaO;ska i`oyd kj m%n, iam¾fYda;auqL Yla;s m%idrK l%uhla jeäÈhqKq lrk ,§'fuu l%ufõoh 
Yla;sfha lafjdkagï l%shdldß J úp,Hfhys Yla;s fY%aKs m%idrKh u; mokï jk w;r mq¿,a mrdihl 
úNjhka i`oyd fhdod .; yelsfõ' fuu l%ufhys wka;¾.; iïmQ¾K wdlD;Ska WKB ys tu 
wdlD;skag jvd fndfyda ir, fõ' 2011 jif¾§ fuu iam¾fYda;auqL Yla;s m%idrK l%ufõoh nyq mo 
m%ldYk fkdjk V j¾.fh a  úNjhkag iy m%fïhuh n,hkag 
úia;drKh lrk ,§' 2011 jir ;=<§ by; wOHkh wdY%s;j w;amsgm;a 3la m%ldYhg m;a lsÍug Ndr 



86 

 

fok ,§' o¾Ykm;s Wmdê wfmalaIs; isiqka ( ;s,lrdc u;krdcka hdmkh úYaj úoHd,h ^ 
fkdjeïn¾ 2011 isg& 
udkj iïm;a ixj¾Okh  

o¾Ykm;s Wmdê ixj¾Okh 

1' m%Nd;a fyar;a--   - úoHd mYapd;a Wmdê wdh;kh fmardfoKsh úYaj úoHd,h 

2' à' u;krdcka ¡  -           tu 

úoHdfõ§ Wmdê wfmalaIs; isiqka ^ BSc. Special ) 

1' yidr iurisxy ¡  - ridhk úoHd wxYh fld<U úYaj úoHd,h 

2' YIsl úfÊisxy ¡  -  tu 
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08'  iyfhda.S iy WmfoaYk wxYh ^ CCD & 

iïnkaëldrl uydpd¾h tia' ta' l=,iQßh" ndysr m¾fhaIK uydpd¾h 

 ndysr ixúOdkhka ld¾hlaIu f,i l%shdldrlï mj;ajd .ekSu;a" uQ,sl wOHdmk wdh;kh ;=< jeä 
ÈhqKq flfrl ;dCIKhka iy ksmehqï iudch fj; mejÍu;a hk wruqKq fmroeß lrf.k 2009 
jif¾ foieïn¾ udifha § fuu iyfhda.S iy WmfoaYk wxYh msysgqjk ,È'  .eg`M b,lal lr.;a 
iy jHdmdßl m¾fhaIKhka isÿ lsßu i`oyd rdcH iy rdcH fkdjk ixúOdkhka iu. 
iyfhda.S;djhka we;s lr .ekSu iy mqoa.,Sl wxY we;=̀M ndysr ixúOdkhka úiska isÿ lsßug 
kshñ; ndysr ixjrOkh Wfoid ie<lsh hq;= odhl;ajhla iemhsug CCD tAllh wfmaCId lrhs' 

miq.sh jif¾ iyfhda.S iy WmfoaYk wxYfhys l%shdldrlï úu¾Ykh l< úg ie<lsh hq;= ;rï 
m%.;shla we;s lrf.k we;s nj ;yjqre fõ'  miq .sh jir lsmh ;=< § wdrïN lrk ,ÿj oekg 
l%shd;aul jk l%shdldrlï yereKq fldg 2011 jir ;=< È kj iyfhda.s;djka /ilg uq, mqrk ,È'  
ndysr ixúOdkhka iu. we;s lrf.k we;s iyfhda.s;djhka my; fþoh u.ska ixCIsma; lr olajd 
we;s w;r tu úúO jHdmD;ska isÿ lr we;s wOHhkhkays m%;sM, tu jHdmD;Skag wod,j oelafjkq 
we;' 

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

01' fkap¾ia ìhqá l%sfhaIkaia mqoa.,sl wdh;kh iu. ffcj mg,uh ffcj fmdfydr ^BFBFS& 
ms<sn`oj iyfhda.S;djhla we;s lr .kakd ,È'  

uQ,sl wOHhk wdh;k úoHd{hska uydpd¾h .dñKS fifkúr;ak uy;d iy uydpd¾h tia' 
l=,iQßh uy;d' 

fkap¾ia ìhqá l%sfhaIka wdh;kfha iNdm;s iy uydpd¾h .dñKS fifkúr;ak" uydpd¾h tia' 
ta' l=,iQßh ^ ksuejqïlrejka & w;r uQ,sl wOHhk wdh;kfha wOHlaI;=uka úiska iy;sl 
lrk ,o .súiqï w;aika flßKs'  fuu.ska úYd, mßudKfha ffcj mg,uh fcj fmdfydr 
ksmoùu" úlsKSu iy jdKsc mßudKfha ksIamdokhla isÿ lsÍug iy l%ufhka úYd, l¾udka; 
Yd,djla njg m;a lsÍug wjYH jk úYd, Odß;djfhka hq;= meiSu isÿ lrk tallhla iy 
wfl=;a WmlrKhka weKjqï lsÍu ioyd uydpd¾h .dñKS fifkúr;ak iy fkap¾ia ìhqá 
l%sfhaIka wdh;kfha ksYdka úl%uisxy hk uy;ajreka bkaoshdfõ ixpdrhl ksr; úh'  fuu 
l¾udka; Yd,dj i`oyd ñ,shk 50l muK úhoula hk nj .Kka n,d ;sfí' m¾fhaIK 
m%;sM,hka ËqøÔù jd;dCIK tAllh fj; ,nd § ;sfí' 

 

02'  CIqø úoHd;aul yd wKql úoHd;aul l%ufõohka Ndú;d lrñka Ëh frda.dr fkdjk uhsfld 
nelaáßhdjka ^NTM& wdjrKh lr .eksu'  

uQ,sl wOHhk wdh;k úoHd{ - wdpd¾h ã' tka' ud.k wdrÉÑ iyfhda.s;d úoHd{hska - 
ffjoH wd¾' tï' ã' ueof.or" Yajik tallh' uykqjr YsCIK frday, 2011 jir ;=<§ fuu 
m¾fhaIK lghq;=j, iEfyk ;rï m%.;shla olakg ,enqKq w;r fi!LH fomd¾;fïka;=fjka 
fuu m¾fhaIKhka i`oyd uQ,sl wOHhk wdh;kh fj; wruqo,la o m%odkh flreKs'  
m¾fhaIK m%;sM,hka ffi, Ôj úoHd tallh hg;g ,nd § we;'  
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2011 jir ;=<§ wdrïN lrk ,o jHdmD;Ska" 

03'   Y%S ,xldfõ c, iïmdok fhdackd l%uhka i`oyd c,h ,nd .efkk c,dY iy wfkl=;a c, 
m%Njhkays wvx.= c,fha .=Kd;aulNdjh iy we,af.a OQ,lhka ks¾Kh lsÍu 

fï ms<sn`oj my; i`oyka wOHhkhka isÿ lsÍu i`oyd cd;sl c, iïmdok yd c,dm%jdyk 
uKav,fha iNdm;s" WmiNdm;s iy uQ,sl wOHhk wdh;kfha wOHCI;=uka w;r wjfndaO;d 
.súiqula w;aika lrk ,È' 

oekg jir lsysmhl isg my; i|yka jHdmD;s l%shd;aul fjñka mj;S' 

 
01' fkap¾ia ìhqá l%sfhaIkaia mqoa.,sl wdh;kh iu. ^NBC& ffcj mg,uh- ffcj fmdfydr^BFBFS& 

ms<sn`oj iyfhda.S;djhla we;s lr .kakd ,È' 

uq,sl wOHhk wdh;kfha úoHd{hska( uydpd¾h.dñKS fifkúr;ak uy;d iy uydpd¾h tia' 
l=,iQßh uy;d 

fkap¾ia ìhqá l%sfhaIka wdh;kfha iNdm;s iy uydpd¾h .dñKS fifkúr;ak" uydpd¾h tia' ta' 
l=,iQßh ^ ksuejqïlrejka & w;r uQ,sl wOHhk wdh;kfha wOHlaI ;=uka úiska iy;sl lrk ,o 
.súiqï w;aika flßKs'  fuu.ska úYd, mßudKfha ffc mg,uh fc fmdfydr ksmoùu" úlsKSu 
iy jdKsc mßudKfha ksIamdokhla isÿ lsÍug iy l%ufhka úYd, l¾udka;Yd,djla njg m;a 
lsÍug wjYH jk úYd, Odß;djfhka hq;= meiSu isÿ lrk tallhla iy wfl=;a WmlrKhka 
weKjqï lsÍu ioyd uydpd¾h .dñKS fifkúr;ak iy fkap¾ia ìhqá l%sfhaIka  wdh;kfh 
ksYdk úl%uisxy hk uy;ajreka bkaohdfõ ixpdrhl ksr; úh'  fuu l¾udk;Yd,dj i`oyd 
ñ,shk 50l muK úhoula h nj .Kka n,d ;sfí'   
 
m¾fhaIK m%;sM,hka ËqøÔù jd;dCIK tAllh fj; ,nd § ;sfí' 

 02' CIqø úoHd;aul yd wKql úoHd;aul l%ufõohka Ndú;d lrñka Ëh frda. ldrl fkdjk 
uhsfldnelaáßhdjka ^NTM& wdjrKh lr .eksu  

uQ,sl wOHhk wdh;kfha úoHd{hskaa ( wdpd¾h ã' tka' ud.k wdrÉÑ  

iyfhda.s;d úoHd{hska ( ffjoH wd¾' tï' ã' ueof.or" Yajik talh' uykqjr YsCIK   
frday, 

2011 jir ;=<§ fuu m¾fhaIK lghq;=j, iEfyk ;rï m%.;shla olakg ,enqKq w;r fi!LH 
fomd¾;fïka;=fjka fuu m¾fhaIKhka i`oyd uQ,sl wOHhk wdh;kh fj; wruqo,la o m%odkh 
flreKs'   

m¾fhaIK m%;sM,hka ffi, Ôj úoHd talh hg;g ,nd § we;'  

2011 jir ;=< § wdrïN lrk ,o jHdmD;Ska" 
 
3'  Y%S ,xldfõ c, iïmdk fhdackd l%uhka i`oyd c,h ,nd .efkk c,dY iy wfkl=;a c, 

m%Njhkays wvx.= c,fha .=Kd;aul Ndjh iy we,af.a OQ,lhka ks¾Kh lsÍu 

fï ms<sn`oj my; i`oyka wOHhkhka isÿ lsÍu i`oyd cd;sl c, iïmdok yd c,dm%jdyk 
uKav,fha iNdm;s" WmiNdm;s iy uQ,sl wOHhk wdh;kfha wOHCI;=uka w;r wjfndaO;d 
.súiqula w;aika lrk ,È' 
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wjfndaO;d .súiqula hgf;a l%shd;aul jk jHdmD;Ska  

 c, iïmdok uKav,hka i`oyd c,h ,nd .efkk c,dYhka iy wfkla c, m%Njhka ;=< 
w,a.djka we;sùu" Tjqkaf.a .=Kd;aulNdjh ms<sn`o ks¾Kh lsÍu iy we,af.a OQ,lhka 
ks¾Kh lsÍu 
 

 úoHq;a leá.eiSu u.ska mdksh c,fha wvx.= we,a.djka bj;a lsßu 
 

 m%cduQ, ixúOdkhka u.ska l%shd;aul flfrk c, iïmdok fhdackd l%uhkays mdkSh c,fha 
c,Sh *aÆfjdarhsâ iy lÀl;ajh ks¾Kh lsÍu 

uQ,sl wOHhk wdh;k úoHd{hska fÊ' mS' moauisß uhd" wdpd¾h  
ã'tka' ud.kwdrÉÑ iy uydpd¾h tia' ta' l=,iQßh 

iyfhdA.s;djhka - wdpd¾h tia' há.ïuk" i;aj úoHd wxYh" fmardfoKsh úYaj úoHd,h iy 
wdpd¾h tia' fla' fõrf.dv cd;sl c, iïmdok yd c,dmjdyk uKav,h" 
m¾fhaIK iyldr nqoaêld fmf¾rd fukúh úia;rd;aul m¾fhaIK m%;sM,hka 
c, .=K;aj jHdmD;sh hgf;a bÈßm;a lr we;' 

 
04' W;=re ueo m<df;a y`ÿkd fkd.;a oreKq jl=.vq frda.h (CKDu) ;=rka lsÍu i`oyd .; hq;= 

l%shdud¾.ha jeä ÈhqKq lsßu  

uQ,sl wOHhk wdh;k úoHd{hska( fÊ' Ô' moauisßuhd" uydpd¾h tia' ta' l=,iQßh iy ã' tka' 
ud.k wdrÉÑ 

iyfhda.S;djhka ffjoH wd¾' tï' tia' fla' r;akdhl" fi!LH fiajd m<d;a wOHCI iy wfkl=;a 
m<d;a ffjoH ks<OdÍkaa 
l¾udka; ;dCIK wdh;kfhys wOHCI iy wfkl=;a úoHd{hska jhU 
úYajúoHd,fha wOHhk ld¾h uKav,h 

y`ÿkd fkd.;a jl=.vq frda.hg f.dÿre jQ ckhdf.a iudc wd¾Ól ;;ajhka o we;=̀M úúO lreKq 
we;=<;a lrñka jHdmD;s m%ia;+;hka ms<sfh, lsßu uQ,sl wOHhk wdh;k úoHd{hska úiska isÿ lrk 
,È' b,lal lr .eKqkq .ykhka Ôj;a jk c,dYhkays  c,Sh .=Kd;aulNdjh iy we,af.a OQ,lhka 
ms<sn`o m¾fhaIK isÿ lsÍu i`oyd wruqo,lska ie<lsh hq;= fldgila ,eî we;' 

05' Y%S ,xldfõ by< kexjQ wd¾Ólhla iy mßirhla Wfoid CIqø Ôù ffcj fmdfydr M,odhS f,i 
fhdod .ekSu'  

uQ,sl wOHhk wdh;k úoHd{hska(  uydpd¾h .dñKs fifkúr;ak" uydpd¾h tia' ta' l=,iQßh 

iïnkaëldrl  

uydpd¾h bjdka flkä" isâks úYaj úoHd,h ABN 15 211 513 464 isâks" NSW 2006 ´iafÜ%,shdj 

AUSAID wdOdr uqo,ska l%sh;aul flfrk jir 03 l jHdmD;shla i`oyd taldnoaO b,ä ï m;%hla Ndr 
§ we;'  fuu fhdackd m;%h u.ska iyNd.s jk wdh;khka ys ld¾h uKav,hg yd isiqkag yqjudre 
ixpdrhka isÿ lsÍug bv i,id we;'  uydpd¾h flkäf.a iyNd.S;ajfhka ta i`oyd uQ,sl 
jevuq`Mjla mj;ajk ,È' rcH fomd¾;fïka;=" rdcH fkdjk ixúOdk iy úYaj úoHd,hkays 
f;dard.;a msßila i`oyd ffcj mg,uh ffcj fmdfydr Ndú;h iy tajdfha ;;a;aj md,kh ms<sn`o 
oekqj;a lsÍfï jevigykla 2011 foie' 19 jeks Èk uQ,sl wOHhk wdh;kfha § mj;ajk ,È' 

 



90 

 

06' Y%S ,xldfõ ldnksl fmdfydr fhdod .ksñka j.d ffrk idïm%odhsl yd merKs ù   m%fNaohka 
i`oyd ffcj mg,uh ffcj fmdfydr fhdod .ekSu  

uQ,sl wOHhk wdh;k úoHd{hska - uydpd¾h .dñKS fifkúr;ak" uydpd¾h tia' ta' l=,iQßh 

iyNd.S;ajhka - tia' ví' wd¾ ojq,., uhd" iNdm;s" RG ,xld mqoa.,sl iud.u 

fuu wjfndaO;d .súiqu iema;eïn¾ 29 jk Èk w;aika flreKq w;r Ëqø Ôù jd;dCIK  
tallfhys m¾fhaIK iyldrjreka jk ksfrdaOd ùrr;ak fukúh iy ,ika; fyar;a uy;df.a 
u.fmkaùu hgf;a iud.ug wh;a lelsrdfõ msysá l=Uqrej,§ fCIa;% m¾fhaIK lghq;= isÿ 
lrk ,È' 

07' yqkakia.sßh fy,au`M j.djkays ldnksl f.dúeka l%u fhdod .ksñka j.d lr we;s YS;,g 
Tfrd;a;= fok idïm%odhsl ù m%fNaohka i`oyd ffcj mg,uh ffcj fmdfydr fhdod .ekSu  

uQ,sl wOHhk wdh;k úoHd{hska - uydpd¾h .dñKS fifkúr;ak" uydpd¾h tia' ta' l=,iQßh 

iïnkaëldrl - wfidal ukïfmaß uhd" fy< f.dú jHdmdrh 

fkdjeïn¾ udih ;=<§ uQ,sl wOHhk wdh;k m¾fhaIK iyldrjreka jk ksfrdaOd ùrr;ak 
yd ,ika; fyar;a uy;df.a iyNd.S;ajfhka fkdjeïn¾ ui fCIa;% wOHhka isÿ lsÍug 
ie,iqï lr we;' 

08' fld<U" uy;aud .dkaê uOHia:dkfha iyNd.S;ajfhka Y%S ,xldfõ ÿIalr .ïudkhka i`oyd 
wvq úhoulska Ndú;d l< yels iajhx wdOdrhla f,i Ndú;d lsÍug Spirulina úYd, 
mßudKfhka j.d lsÍu' 

uQ,sl wOHhk wdh;k úoHd{hska uydpd¾h tia'ta' l=,iQßh" wdpd¾h ã' tï' ud.k wdrÉÑ iy 
wdpd¾h reúks ,shkf.a iyNd.S;ajhka  w¾cqk yq`M.,a, uyd iy úY%du,;a fïc¾ ckrd,a lu,a 
m%kdkaÿ uy;d" uy;aud.dkaê uOHia:dkh ^MGC&' fld<U2011" cQ,S 06 jeks Èk wjfndaO;d .súiqula 
w;aika lrk ,§' msßiqÿ lrk ,o frdams; kshe§ka bkaÈhdfõ isg f.kajd uQ,sl wOHhk wdh;kh ;=< 
j.d lrk ,È'  yß;d.drh ;=< ;nk ,o ma,dial= frdms;hka" ,sg¾ 10 fnda;,a yd újD; nkafoaiska 
;=< tajd nyq.=Kkh isÿúh' 

ffi,ÔjúoHd tallh hgf;a úia;rd;aul m%;sM,hka bÈßm;a lr we;' 

09' uQ,sl wOHhk wdh;kfha úl,am yd mqk¾ckkYla;s jHdmdr wxYh yd ;dhs,ka;fha 
nexfldlays udysfvda,a úYajúoHd,h w;r iyfhda.S;djhla wrUk ,È'    

uQ,sl wOHhk wdh;k úoHd{hska ( wdpd¾h §md,a iqNisxy     

iïnkaëldrl (  uydpd¾h ùrjdhs isßmqkrfmda¾ka" jevigyka kshuq" udysfvda,a úYajúoHd,h 

uuq.akfgdfg,shq¾la iy wfkl=;a N+ fN!;sl o;a; ieliSu" wmj¾;kh iy úia;r lsÍu i`oyd 
taldnoaO m¾fhaIKhla isÿ lsÍug wjfndaO;d .súiqula w;aika lrk ,È' tu.ska ld¾h uKav,h yd 
isiqkag Y%S ,xldj yd ;dhs,ka;h w;r yqjudre ixpdrhka isÿ lsÍug wjia:dj i,id § we;' fï 
i`oyd uQ,sl wOHhk wdh;kfha à' î' ksu,aisß yd tka' î' iQßhdrÉÑ hk m¾fhaIK isiqka iyNd.S 
fj;s' 

10'  rhsfidaìhï wl%duKhka ksmoùu 

fmardfoKsh úYajõoHd,fha mYapd;a Wmdê wdh;kh i`oyd fuu jHdmD;sh l%shd;aul lsÍug n,m;%h 
fkd,enqKq neúka uQ,sl wOHhk wdh;kh úiska fuu wl%duKhka ksIamdokh yd iemhSfï jHdmd;s 
Ndr .kakd ,È'  fï jk úg fuu jHdmd;sh u.ska tlla remsh,a 300la muK jk .a?ï 250 
fidhdfndaxÑ wl%duK melÜ ksIamdokh flf¾'  fïjd fylaghdr tll muK m%udKhl fidahd fndaxÑ 
j.d lsÍug fhdod .; yelsh'   
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fidahd fndaxÑ fnda.h i`oyd fhdod .efkk hQßhd fjkqjg j.d lsßug m%:u fidahd fndaxÑ îc 
m%;sl¾uh lsßu i`oyd fuu wl%duKhka fhdod .ekSu isÿ l< yelsh'  tneúka wl%duKhka u.ska 
j.djka i`oyd jeh jk úhou wvq lrkjd muKla fkdj mdrsißl ¥IKh o wvq lsßu isÿ lrhs'   

 

   

 

 

 

Nodulation after inoculation     Packets of inoculants ready for dispatch                

                                                                                                                               

 

 

 

                                       

                                          An inoculated field of soybean at Madatugama 

iïudk" ms<s.ekSï yd fmagkaÜ 

1. uydpd¾h hQ' t,a' î' chisxy uy;dg wef,laiekav¾ yïfnda,aâ moku u.ska c¾uksfha 
fcfldâ úYajúoHd,h i`oyd m¾fhaIK wêYsIH;ajhla ^2011 wfm%a,a isg cQks olajd& msß kuk 
,È' 
 

2. wdpd¾h tï' ú;dkf.a úiska 2011 Tlaf;dan¾ udifha § mdxY= úoHdj iy fmdfydr ms<sn`o 
fldßhdkq ixiofhys wdrdê; foaYkhla mj;ajk ,È'  
2011 jir ;=< § foaYSh cd;Hka;r iïfï,khka ys § ixlafIamhka 3la m%ldYhg m;a lrk 
,È'  m¾fhaIK iyldr wd¾' tï' ta' hQ' rdcmCI fukúh úiska fuu m¾fhaIKh wehf.a 
o¾Ykm;s Wmdêh i`oyd isÿ lrk ,È'  fuu m¾fhaIKfhys b;sß fldgi isÿ lsßu i`oyd wm 
yg iaúvkfha úoHdj i`oyd jQ cd;Hka;r mokfuka m¾fhaIK m%;smdokhka ,nd § we;' 
 

3. uydpd¾h tï' ta' t,a' fla' Èidkdhl uy;d fmardfoKsh úYajúoHd,fhka f.!rj iys;j 
úY%du,;a uydpd¾h moúfhka msÿï ,eîh'  uydpd¾h Èidkdhlhka úY%du hEug fmr 
fmardfoKsh úYaj úoHd,fha fN!;sl úoHdj ms<sn`o fcaHIG uydpd¾hjrhd f,i lghq;= l< 
w;r Tyq jir 40la muK fmardfoKsh úYaj úoHd,fha fiajh lr we;' 
 

4. wdpd¾h tia' mS' fnkacñka uy;dg m, mqreÿ m¾fhaIlhka i`oyd jQ yïfnda,aâ m¾fhaIK 
wêYsIH;ajh msßkeuqKq w;r cd;sl m¾fhaIK iNdj u.ska m%odkh flfrk ;r`.ldÍ 
m¾fhaIK m%;smdokhla o Èkd .ekSug iu;a úh' 
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10'  úoHd jHdma;s tallh ^SDU& 

wmf.a m%Odk wruqKq jkafka" 

1. úoHd fCIa;%fha úúO úfYaI{hka uq,sl lreKq ms<sn`oj isÿ flfrk Wiia úu¾Ykhka" 
idlÉPdjka iy úYaf,aYkhka i`oyd tlg tla /ia lsÍu 

2. úoHd;aul ikaksfõokh iemhsu u.ska úoHd yd ;dCIKsl f;dr;=re yqjudrej jeä ÈhqKq 
lsßu 
 

3. úoHdj ms<sn`o uyck wjfndaOh by< kexùu 
tu wruqKq imqrd .ekSu i`oyd my; i`oyka l%ufõohka fhdod .eKqks' 

1. jevuq`M yd iïuka;%K" m%o¾Yk" m%isoaO foaYk" úfYaI foaYk yd m¾fhaIK /iaùï meje;aùu 
u.ska úoHd yd ;dCIKsl oekqu m%p,s; lrk ,È' 
 

2. isiqka i`oyd - mdi,a úoHd jecigyk ^SSP&" wOHdmksl foaYk jeks oekqj;a lsÍfï iy 
wOHdmksl jevigyka mj;ajk ,È' 
 

3. mYapd;aA Wmdê isiqka" Wmdê wfmaCIl isiqka" mdi,a .=rejreka yd isiqka i`oyd úoHd.dr 
keröu jeks wOHdmk pdßld ixúOdkh lrk ,È' 
 

jevuq̀M iy iïuka;%Khka 

 idudkH fm< .=rejreka i`oyd meje;ajQ N+ úoHd foÈk jevuq`Mj ^2011 fmnrjdß 21& 
 z m%ia;+; rpkhZ ms<sn`o jevuq`Mj ^ 2011 ud¾;= 03& 
 zM,odhS f,i úoHdj b.ekaúu i`oyd kdgH l,dj Ndú;d lsÍuZ hkqfjka mej;s jevuq`Mj ^ 

2011 cQks 17& 
 zúoHd;aul l%ufõohZ ms<sn`o jevuq`Mj ^ 2011 ud¾;= 15& Ydka; f.aì%h,a nd,sld úoHd,h 
 zñf,ka wvq c, msßmyÿ ;dCIKhka m%p,s; lsßuZ ^2011 cQ,s 15 
 .ïfmd< l,dmfha mdi,a .=rejreka i`oyd mej;s ksks;s úoHd jevuq`Mj ^2011 cQks 11& 
 SOLAR  ASIA 2011 ziQ¾h Yla;s øjHhka" iQ¾h fldaI yd iQ¾h Yla;sfha fh§ïZ ms<sn`o 

cd;Hka;r iïuka;%Kh ^2011 cQ,s 28 - 30&  
 ziajdNdúl ksmehqï iy lDIsl¾udka; yd fi!LH fCIa;%hkays tajdfha fh§ïZ ms<sn`o cd;Hka;r 

iïuka;%Kh ^ 2011 Tlaf;dan¾ 3 - 8& 
 uOHu m<df;a fou< mdi,a .=rejreka i`oyd mej;s N+ úoHd jevuq`Mj ^2011 fkdjeïn¾ 15& 
 .ïfmd< l,dmfha Wiiafm< úoHd isiqka i`oyd mej ;s jevuq`Mj ^ 2011 fkdjeïn¾ 23& 
 Y%S ,xlsfõ jeä ÈhqKq lrk ,o wd¾Ólhla iy mßirhla Wfoid M,odhS f,i Ciqø Ôù ffcj 

fmdfydr Ndú;d lsÍuZ hkqfjka mej;s jevuq`Mj ^2011 foieïn¾ 19 & 
  
 



93 

 

 
 

N+ úoHd jevuq̀Mj i`oyd iyNd.S jq idudkH fm< .=rejre 
 

Solar Asia 2011 – cd;Hka;r m¾fhaIK iïuka;%Kh ^2011 cQ,s 28 - 30& uydpd¾h tï' ta' fla' t,a' Èidkdhl" 
>kSN+; mod¾: fN;sl úoHdj yd >k wjia:dfõ ridhksl úoHd jHdmD;sh" uQ,sl wOHhk wdh;kh uykqjr 

2011 cQ,s ui 28 isg 30 olajd uQ,sl wOHhk wdh;kfhys mej;s Solar Asia 2011 cd;Hka;r m¾fhaIK 
iïuka;%Kh b=;a jir ;=< isÿ jQ úfYaI wx.hls'  cd;sl úoHd moku ^NSF& iu. iyfhda.S;djfhka >kS N+; 
mod¾: fN!;sl úoHd m¾fhaIK lKavdhu úiska fuu iuq̀Mj ixõOdkh lrk ,È' ixúOdhl lñgqfõ iu 
iNdm;sjreka f,i uydpd¾h ,Ciauka Èidkdhl iy uydpd¾h frdydka ùriQßh o f,alï$ NdKavd.dßl f,i 
wdpd¾h frdydka fiakdër o lghq;= l<y'  ixúOdhl lñgqfõ isá wfkl=;a idudðlhska jkafka uydpd¾h whs' 
tï' O¾uodi ^tlai;a rdcOdksh&" uydpd¾h ,,s;a chisxy^uQ,sl wOHh k wdh;kh&" wdpd¾h ir;a wfíj¾Ok 
^cd;sl úoHd moku&" wdpd¾h frdydka fiakdër ^uQ,sl wOHhk wdh;kh$ Y%S ,xld újD; úYajúoHd,h&" iy 
wdpd¾h l=udß ;s,lr;ak^uQ,sl wOHhk wdh;kh& hs'  ish`Mu úêúOdkhka uQ,sl wOHhk wdh;kfha wOHCI 
uydpd¾h iS' î' Èidkdhlhkaf.a u. fmkaúu wkQj i,ik ,È'  fuu lghq;a; ixúOdkh lsßu i`oyd wmf.a 
ish`Mu m¾fhaIK iyldrjreka iyfhda.h ,ndfok  ,È'   

2011 cQ,s ui 28 jk Èk fuu iïuka;%Kh i`oyd m%drïNl W;aijh  mej;s w;r ta i`oyd m%odk wuq;a;sh f,i 
;dCIK yd m¾fhaIK wud;HdxYfhys f,alï Odrd úfÊ;s,l uy;añh iyNd.S úh'  fuu W;aijfha § tlai;a 
rdcOdksfha fI*s,aâ ydmï úYajúoHd,fha uydpd¾h whs' tï' O¾uodi úiska ziQ¾h Yla;sh m%fhdackj;a f,i 
Ndú;hg .ekSfuka È<s̀ ÿlu ;=rka lsÍuZ uefhka úfYaI bÈßm;a lsßula isÿ lrk ,È'   

rgj,a 11la ^cmdkh" tlai;a wrdì tñf¾Üia" u,hdishdj" bkaÈhdj" tlai;a rdcOdksh" weußld tlai;a 
ckmoh"  iaùvkh" ;=¾lsh" W;=re fldßhdj" nDDkdhs" Y%S ,xldj& ksfhdackh lrñka m¾fhaIK úoHd{hska 
90la muK fï i`oyd iyNd.S úh'  thska 26 fofkla tf;r isg meñKs whj`Mka úh ' iïuka;%Kfha m<uq 
Èkfha § iïuka;%K jevms<sfj, msgq 343 l fj`Mula f,i uqøKh lr ,shdmÈxÑ ù isá ish`M fokdg ,nd fok 
,È'  ;=kS mg, iQ¾h fldam^cd Te, CIS,wfkl=;a III - IV  ;=kS mg,hka"GaAs " lafjdkagï fvdÜ"Cu2o&" j¾K 
ixfõ§ iQ¾h fldaI iy wfkl=;a PEC iQ¾h fldam" is,slka iQ¾h fldaI" iQ¾h mek, yd iQ¾h Yla;sfha Ndú;hka 
jeks m¾fhaIK fCIa;% /ila fuu.ska wdjrKh flreKs' 

;=kajeks Èkfha § 2010$2011 j¾Ih i`oyd tlai;a rdcOdksfha jD;a;slhkaf.a ixioh u.ska z;sridr ixj¾Okh 
i`oyd mqk¾ckkh l< yels Yla;shZ uefhka mdie,a isiqka w;r mej;s §m jHdma;  rpkd ;r`.fha 
ch.%dylhska yg ;Hd. m%odfkda;aijhla o mj;ajk ,È' 
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ziajdNdúl ksmehqï iy fi!LH lDIsl¾udka; fCIa;%hkays tajdfha Ndú;hZ ms<sn`o cd;Hka;r 
iuq̀Mj^NPAHA 2011& 

uydpd¾h tka' tia' l=ud¾" uydpd¾h hQ' t,a' î' chisxy" iajdNdúl ksmehqï wxYh" uQ,sl wOHhk wdh;kh" 
uykqjr' 

NPAHA cd;Hka;r iuq̀Mj 2011, Tlaf;dan¾ 3 isg 8 olajd uykqjr uQ,sl wOHhk wdh;kfha § mj;ajk ,È'  
ridhksl wú ;ykï lsÍu i`oyd jQ ixúOdkh iy hqfkiaflda úiska wdishdj" wm%sldj" ol=Kq weußldjg ,nd 
fok wdOdr uqo,ska fuu iuq̀Mj ixúodkh lSÍu isÿ flßKs'  tf;r isg meñKs iïm;aodhl mqoa.,hska$ 
iyNd.Sjkakka 27 fofkla iy Y%S ,xlsl iñm;aodhlhska 71 fofkl= fï i`oyd iyNd.S úh'  

wka;¾cd;sl uQ,Huh iyfhda.S;djhka ms<sn`o fcHIaG wud;H wdpd¾h ir;a wuqKq.u ue;s;=uka 2011 
Tlaf;dan¾ 3 jeks Èk mj;ajk ,o m%drïNl W;aijfha m%Odk wuq;a;d f,i iyNd.S fjñka cd;sl ixj¾Okh 
i`oyd m¾fhaIKhkays jeo.;alu wjOdrKh lf<ah'  uydpd¾h wÜgd - W¾ - ryauka 
^iïnkaëldrl"COMSTECH" mdfg%daka" ridhk yd ffcj úoHd i`oyd jQ cd;Hka;r uOHia:dkh$ úY%du,;a 
uydpd¾h" lrÉÑ úYaj úoHd,h& úsiska cd;sl wruqKq imqrd .eksu i`oyd Wiia wOHdmkfhys iy 
m¾fhaIKhkaf.a we;s jeo.;alï biau;= lrñka mlsia:dkh yd wfkl=;a ÈhqKqfjñka mj;sk rgj,a wod, 
lr.ksñka uq, foaYkh mj;ajk ,È' 

wdpd¾h ta' tï' uqndrla ^Y%s ,xldj&" uydpd¾h ta' t,a' t,a' .=K;s,l ^weußld tlai;a ckmoh&" wdpd¾h fÊ' 
tï' rdfjda ^bkaÈhdj&" uydpd¾h bland,a ^mlsia:dkh&" uydpd¾h *qðufgda ^cmdkh&" uydpd¾h ir;a 
.=Kfialr ^ weußld tlai;a ckmoh&" uydpd¾h tka' u¾,skŝ b;d,sh& hk wh úiska iïmQ¾K foaYkhka 
ne.ska mj;ajk ,È'  tu foaYkhka" wdrdê; foaYkhka" bÈßm;a l< m%ldYhka iy wOHhk wdh;kfha 
wOHCI;=uka úiska ms<s.ekSfï idohla mj;ajk ,È'  Tlaf;dan¾ 05 jk Èk f;a m¾fhaIKdh;kg fCIa;% 
pdßldjla isÿ l< w;r tys§ f;a j, wvx.= ridhksl ix>glhka ms<sn`o ;dCIKsl ieishla o meje;ajqKs' 
Tlaf;dan¾ 06 jeks od uykqjr pdhd isgev,a fydag,fha § rd;%s fNdack ix.%yhla iu. ish`M fokdg iqkaor 
ikaOHdjl wisßh ú`o .ekSug wjia:dj Wod úh' ks¾foaYhka ,nd .ekSug uKav, idlÉPdjka  Tlaf;dan¾ 07 
jk Èk iji meje;aúh'  ;dCIKsl ieiskaf.a wjidk fldgfia § tu ks¾foaYhka m%Odk wkq.%dylhka ^OPCW 
iy hqfkiaflda&  fj; Ndr §u i`oyd ilid .ekSu isÿ úh'  fuh wod, fCIa;%hka ms<sn`o jeo.;a oekqula ,nd 
ÿka" m¾fhaIK lKavdhï w;r iyfhda.S;d ine`Èhdjka f.dv kexjQ úYd, jYfhka wka;¾ l%shdldÍ;ajhla 
oelajQ jeo.;a iïuka;%Khla úh'   
  

Y%S ,xldj ;=< jeä ÈhqKq lrk ,o wd¾Ólhla yd mßirhla Wfoid ËqøÔù ffcj fmdfydr M,odhS f,i 
fhdod .ekSu ms<sn`o mj;Ajk ,o m%:u jevuq̀Mj ^2011foieïn¾ 19" uQ,sl wOHhk wdh;kh" uykqjr& 

uydpd¾h Ô' fifkúr;ak" ËqøÔù jd;dCIK jHdmD;sh" uQ,sl wOHhk wdh;kh" uykqjr fuu jHdmD;sh 
´iafÜ%,shdfõ isâks úYaj úoHd,fha iyfhda.S;djfhka iy lekanrd ys rdcH wxY m%;snoaO jevigyfkys 
^PSLP& wdOdr uqo,ska uQ,sl wOHhk wdh;kfhys ËøÔú jd;dCIK wxYh úiska isÿ lrkakls' jevuq̀M yryd 
m¾fhaIlhka yd f.dúka iïnkaO lr .ksñka Y%S ,xldfõ lDIsl¾udka; yd j;= j.d fCIa;%hka ys ffcj 
mg,uh ffcj fmdfydr jeks kùk ËqøÔù ffcj fmdfydr Ndú;h m%p,s; lsßu fuu jHdmd;sfha wruqK fõ' 
mdßißl ;;ajhka jeä ÈhqKq jk w;ru f.dùkag jeh jk uQ,sl úhoï m%udKh wvq lr .ekSug;a" by< 
wiajekakla iy fyd`o wdodhula ,nd .ekSug;a bjy,a jk kùk ;dCIKhka jHdma; lsÍug wfmaCId lr we;' 
fuu wruqKq bgq lr .ekSu i`oyd hQßhd" fmdiAfmaÜ iy fmdgEIa jeks ridhksl fmdfydr Ndú;h wvq l< yels 
ld¾hCIu ffcj fmdfydr we;s l< hq;= fõ'  ffcj fmdfydrj, ld¾hCIu;djh tajdfha .=Kdx.hka 
úYaf,aIKh lrñka mj;ajd .; hq;=fõ'  fuu jHdmD;sfha uQ,sl ld¾hhka f,i ldCIKsl ys wod, ish`M msßi 
i`oyd Y%s ,xldfõ ffcj mg,uh ffcj fmdfydr wdY%s;j ;;a;ajmd,k l%shdmámdàka ms<sn`o mqyqKq jevigyka 
meje;aùu w;HjYH fõ'  2014 oS fuu jevuq̀Mj wjika jk úg jvd Wiia" tkuq;a Ndú;hg myiq Ëqø Ôù 
jd;dCIK ;;a;aj md,k l%ufõohka Y%S ,xldj ;=< nyq,ju olakg ,efnkq we;ehs wfmaCId flf¾' Y%S ,xldfõ 
úYaj úoHd, iy m¾fhaIK wdh;kj,ska iSñ; m%udKhla m<uq jevuq̀Mj i`oyd f;dard .kakd ,È' 

jevuq̀Mj wjika lsÍu i`oyd fhdok ,o igykla-  

uq̀M ,xldju ksfhdackh jk mßoafoka 60 fofkl=f.a iyNd.S;ajh we;sj fuu jev uq`M id¾:lj mj;ajk ,È'  
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mßir moaO;Ska hk ixl,amh ms<sn`oj o tajdfha ;sridrNdjh fjkqfjka ffcj mg,uh ffcj 
fmdfydr fhdod .ekSu ms<sn`oj oekqu ,nd ÿks' ffcj mg,uh ffcj fmdfydr iy wfkl=;a ffcj 
fmdfydrj, ;;a;aj md,kh lsÍu i`oyd  fhdod .; yels ËqøÔù l%ufõohka ms<sn`oj mqyqKqj ,nd 
Èu o isÿ úh' fuu jevuq̀Mj i`oyd iyNd.S jQ msßi wkd.;fha m¾fhaIK lghq;= i`oyd uQ,sl 
wOHhk wdh;kh iu. iyfhda.S;djfhka msysgqjd .ekSug o leue;a; m< l<y'  

fuu jHdmD;sfha B<`. jevuq`Mj 2012 wf.daia;= iema;eïn¾ w;r meje;afjkq we;' tys§ ffcj 
mg,uh ffcj fmdfydr iy wfkl=;a ffcj fmdfydr j, ;;a;aj md,kh i`oyd fhdod .; yels 
uQ,sl wKql úoHd;aul l%ufõohka flfrys wjOdkh fhduq lsÍug kshñ;h' ffcj mg,uh ffcj 
fmdfydrj, hym;a n,mEu úúO fnda.hkag wkQj fCIa;% ;;ajhka hgf;a úoyd oelaùu i`oyd o 
tu.ska ffcj mg,uh ffcj fmdfydr m%p,s; lsßu i`oyd ;j ÿrg;a jevuq`M meje;afjkq we;'  tu 
jevuq`M meje;afjk l,dmh wkQj f.dúkag iy wkq.%dyhka g fï i`oyd  iyNd.sùug wdrdOkd 
flf¾'  

 

 
First Workshop on Effective use of Microbial Biofertilisers for an improved Economy and Environment in 

Sri Lanka 

uQ,sl wOHhk wdh;kh" uykqjr ¡ 2011 foieïn¾ 19 – 

 

m%isoaO foaYk 

fuu jir ;=< § m%isoaO foaYk ;=kla mj;ajk ,È' 

• 2011 cQks 08 zúoHd;aul m¾fhaIKhka ys wdpdr O¾uZ uydpd¾h tï' ta' fla' t,a' osidkdhl" 
^m¾fhaIK uydpd¾h$uQ,sl wOHhk wdh;kh&  

 
• 2011 ud¾;= 30 zúoHd;aul ;¾lh iy ienEjZ uydpd¾h wdisß kdkdhlaldr^m¾fhaIK    

uydpd¾h$uQ,sl wOHhk wdh;kh&  
 

• 2011 iema;eïn¾ 14 ziEu fohlu isoaOdka;h whskaiaghskaf.a isyskhZ 2011  wdpd¾h tka' ã' 
iqNisxy^m¾fhaIK wdpd¾h$uQ,sl wOHhk wdh;kh& 
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 úfYaIs; foaYk 

  
fuu jir ;=< § úfYaIs; foaYk ;=kla mj;ajk ,È' 

 
2011 ckjdß 05 —jix.;frda. frda. me;sr hdfï wNsfhda.hg uqyqK §u˜ 
uydpd¾h Ys%hd,a u,ska mSßia ^laIqø Ôj úÞHdj ms<sno uydpd¾h" fydfldx úYaj úÞHd,h& 

         
    ²     2011 ckjdß 07 —jkdka;r t<slsÍu iy kej; we;slsÍu˜ 

*%ekaisia Q fn%hd¾,s ^mßir úÞHdj ms<sno fcHIaG lÓldpd¾h" uekafpiag¾ fufg%dfmda,shka 
úYaj úÞHd,h" tlai;a rdcOdksh&       

 
² 2011 ckjdß 10 — wm%sldjg wdfõ‚l fmd,siagelShd ^´lrfâisfha& iy tjdfha id¾j 

ksj¾;k jHdma;sh˜ 

 wdpd¾h frdaia ieuqfj,a ^jHjiaÓl iy mßkdñl Woayso úÞHd wxYh" úhdkd úYaj 
úÞHd,h" TiafÜ%,shdj&  

 
 m¾fhaIK /iaùï 

 
2011" uehs 03 —› ,xldfõ fvx.= jHdma; ùu flfrys ld,.=‚l iy iudc wd¾Ól 

idOlhkays n,mEu˜'  

    tï' uokdhl ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh&  
  
  2011" uehs 25  —ù j.dj ioyd ffcj mg,uh ffcj fmdfydr˜ 

    tka ùrr;ak  ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh&  

 2011" cqks 01 —› ,xldfõ idudkHfhka olakg ,efnk fukafv%daìhï iy 
n,afnd*hs,ï ^Tlsisfha&˜ 

 
tÉ' ioud,s ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh& 

 

 2011" cq,s 06 —fud<h iy mß.Klh w;r w;=re uqyqKf;ys ir p,kh oDYHlrKh" 
w;S;h" j¾;udkh iy wkd.;h 

iyñ;a ilald*a ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh& 

 2011" iema;eïn¾ 07 —nv bre.= j.dj i|yd ffcj mg,uh ffcj fmdfydr˜  

    hq'ù'ta' nqoaêld ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh& 

2011" wf.daia;= 17 —ue.afkfg,hßla iy wfkl=;a ;dlaIKhka Ndú;d lrñka —› ,xldfõ 
N= ;dm iïm;a is;shï.; lsÍu˜  

 tka iQßhwdrÉÑ ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh& 

2011" 16 fkdjeïn¾ —› ,xldfõ ihfkd nelàßhd úúO;ajh iy OQ,l ksmoùfï yelshdj 
wKql f,i oelaùu' 

 wd¾'mS' jks.;=x.  ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh& 

2011" fkdjeïn¾ 30 —› ,xldfõ c,dYhkays fjfik is,skafv%diam¾fjdmaisia úfYaIhka 
yÿkd.ekSu wkq ,laIK úoyd oelaùu'  
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² wOHdmksl foaYK  

 úoHd Èkh ¡  úch úoHd,h ud;f,a ^2011" fkdjeïn¾ 04& 

 wpd¾h l=udß ;s,lr;ak ksks;s ;dlaIKh ms<sno foaYkhla mj;ajk ,§' 

² úoHd Èkh ¡ rdyq, úoHd,h" uykqjr ^2011" fkdjeïn¾ 09&  

uydpd¾h  ,,s;a chisxy úiska iajNdúl Ydlhkays ridhkh ms<sno foaYkhla mj;ajk ,§' 

² wpd¾h l=udß ;s,lr;ak ^iïnkaëldrl $úoHd jHdmD;s wxYh$ uQ,sl wOHhk wdh;kh&  
úiska ksks;s ;dlaIKh ms<sno foaYkhla foaYkhla mj;ajk ,§' 

² ik;a ´md; ^ fcHIaG udKav,sl ld¾ñl ks,Odß&" à'î ksu,aisß ^m¾fhaIK iyldr" uQ,sl 
wOHhk wdh;kh& iy iqßhwdrÉÖ ^m¾fhaIK iyldr" uQ,sl wOHhk wdh;kh& ^2011" 
fkdjeïn¾ 19&  

 

³ úÞHd.dr keröu  

 lDIs úoHd mSGh" —› ,xld rc rg úYajúoHd,h ^2011" ud¾;= 11& 

 uydpd¾h ¡ .dñŒ fifkúr;ak úiska mdxY= laIqø Ôj úÞHdj ms<sno úfYaI foaYkhla mj;ajk 
,§' 

my;  ioyka mdie,a ioyd úoHd.dr kerUqï wjia:dj ,ndfok ,§' 

ñkqjkaf.dv kd,kao úÞHd,h" ¡ ñkqjkaf.dv ^2011" u¾;= 11 & 

uykqjr ;s%;aj úÞHd,h ¡ Èk 2 la ioyd úoHd.dr kerUqï wjia:dj ,ndfok ,§ ^2011" cqks 22 
yd 29 & 

Nødj;s uyd úoHd,h" .,y ^2011" cq,s 12" 18 &  

Wmdê wfmalaIl mqyqKq jevigyka  

iajNdúl úoHdjkays úYaf,aIK ;dlaIKhka ms<snoj › ,xld rcrg úYaj úoHd,fha 
jHdjydrsl úoHd mSG Wmdê wfmalaIlhka foÈk mqyqKq jevigykla mj;ajk ,§' 
 
m%o¾Yk     
 
oehg lsre, m%o¾Ykh 
 
2011  fmnrjdß 4" 10 Èkhka ys nq;a;,§ mej;ajq oehg lsre, 2011 m%o¾Ykhg iyNd.s úh' 
 
mdi,a úoHd jevigyk (SSP) 

 
2011  foieïn¾ 12"15 
 
;reK mrmqr w;r úoHd jHdma;sh isÿlr,Su ioyd ls%hd;aul jk jeo.;au jd¾Isl 
jevigykla f,i mdie,a úoHd jvigyk ye|skaúh yeÈkaúh yel' úoHd;aul m;Hhka;hka 
f,i ;reK mrmqr w;r m%p,s; lr,Sug iy fuu úoHdjka m%dfhda.sl f,i fhdod.ekSug 
ms<snoj Tjqka oekqj;a lsÍu wruqKq lr.ksñka fuu jevigyka l%shdjg kexfõ' fuu 
jevigyka u.ska úúO cd;sSkag wh;a wd¾Ól yd ixialD;sl miqìï j, isiqkag yuq ùug yd 
tlg jev lsÍug bv ie,fia' 
 
mdie,a úoHd jevigyk 1987 jif¾ isg fkdlvjd l%shd;aul lr we;s w;r fï olajd isiqka 
2067 la fï ioyd iyNd.s ù we;'  
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fuu jif¾ › ,xldfõ ieu m%foaYhlu msysgd we;s mdie,a ksfhdckh lrñka isiqka 180 la 
muK fuu jev igyk ioyd iyNd.s úh' w'fmd'i ^ id$fm<& úNd.fhka oialï mE isiqka 
fï ioyd ks,a,fí c, úÿ,s n,d.drh iy fld;auf,a fõ,a, keröug wOHdmkpdßldjlao 
we;=,;a lrk ,§'  
 
zkefkda f,dfjka kj f,djg Z .=rejreka iy isiqka ioyd meje;afjk ÈmjHdma; ksks;s úoHd 
;r.h  
 
fuu ;r.fha ;E.s m%odfkd;aijh 2011 Tlaf;daïn¾ 31 jeks Èk mj;ajk ,È' rg mqrdu 
ch.%dyhlhska 40 la muK ;H. ,nd .;ay' isxy, yd fou< hk udOHhka foflkau 
.=rejreka yd isiqka id¾:l f,i fï ioyd iyNd.S jqy'  
 
wfkl=;a isÿùï  
 
uq,sl wOHhk wdh;kh u.ska uydpd¾h tia l=,iQßh i|yd wNskkaok Wf<,la ixúOdkh 
lrk ,§'  
 
jdkr ffcj úoHd jHmD;sh u.ska fmdf,dkakrefõ § ,nd.;a úoHd;aul fidhd .ekSï 
weiqfrka f,dj mqrd ck;djg fidndoyï ixrlaIK ms<sno oekqu ,nd§u ioyd j¾;d.; 
Ñ;%mg ksIamdokh isÿlrk ,o w;r tajd äialjß " BBC kepqr,a j¾,aâ jeks kd,sld Tiafia 
úldYkh úh' 2011 § kj ksIamdokhka isÿ lsßu ioyd .kqfokq yd idlÉPdjka isÿfjñka 
mj;s' 
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úÞHd jHdmD;s taallfha ls%hdldrlï 

   

mie,a úoHd jev igykg iyNd.Sjq isiqka úoHd jHdma;s tallh u.ska jeä ÈhqKq lrk ,o 
úoHd WmlrK lÜg, kSÍlaIKh lsÍu 

 

 

 

 
 

zkefkda f,dfjka kj f,djg Z oSmjHdma; ;r.fha ;Hd. m%odfkda;aijfh§ z ukqf,dúka 
kjf,djg Z kdgHh r.oelaùu 
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11' mqia;ld,h 

1985 j¾Ifha§ uydpd¾h isß,a fmdkakïfmreu fj,s - úm¾ia iy wdishdkq moku u`.ska m%odkh lrk 
,o .%ka: yd i`.rd l=vd tl;=jlska fuu mqia;ld,h wdrïN lrk ,È' t;eka mgka Ôjk fN!;sl 
iy .Ks; úoHd fukau o¾Ykh yd úoHd b;sydih wdjrKh lrñka 6160 lg wêl .%ka: m%udKhla 
fï jk úg tys wka;¾.; fõ' uQ,sl wOHhk wdh;kfha m¾fhaIlhka mYapd;a Wmdê isiqka iy 
wuq;a;ka i`oyd úu¾Yk .%ka: f,i jeo.;a jk uQ,sl úIhdkqnoaO .%ka: Ydia;%Sh ksnkaOk iy 
ixialrK lrk ,o l,dm fuhg we;=<;a fõ' wmf.a merKs;u .%ka: tl;=j w;r 1898 § m,lrk 
,o ,shkdfvda vdúkaâ ms<sn`o l,dmhka folla o we;' 

 

m¾fhaIK ld¾h uKav,h u`.ska ks¾foaY lrk .%ka:hka mqia;ld, fj; ,nd .ekSu È.gu isÿ fjñka 
mj;S' uydpd¾h ;siai wd¾'fyar;a iy uydpd¾h tia'ta'l=,iQßh úiska fï jir ;=<oS jákd .%ka: 132 
la o mß;Hd. lr we;' 

 

uQ,sl wOHhk wdh;k mqia;ld,fha j¾;udk .%ka: tl;=j 

tl;=j 2011 ckjdß - foieïn¾ 
ld,h ;=< tl;= lrk ,o 
m%udKh 

2010 foieïn¾ 31 jk úg 
uq¿ .Kk 

fmd;a 
Wmdê m%nkaO 
ixhqla; ;eá 
jd¾;d 
i`.rd i`oyd odhl;ajh 
yqjudre i`.rd 
kej; uqøKh 
 

315 
01 
61 
28 
12 
14 
15 

6218 
95 
354 
484 
- 
- 

702 
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uQ,sl wOHk wdh;k mqia;ld,fha fufyjr jkafka m¾fhaIK ld¾h uKav,h iy isiqka i`oyd 
Tjqkaf.a lafIa;%hkag wod,j oekqu ,nd .ekSug iydh ùuhs' ta i`oyd f;dr;=re úuiSu fmd;a 
lshùug iy f.k hdug ,nd §u" øjH ,nd .ekSu" iïm;a fnod yod f.k mßyrKh lsßu wka;¾  
mqia;ld, Kh myiqlï" Pdhd msgm;a ,nd .ekSfï myiqlï ,nd§u" f;dr;=re úuiqï fiajd iy 
úoHq;a i`.rd ,sms uQ,sl jQ wka;¾cd, Ndú;d lsÍu i`oyd myiqlï ie,iSu isÿ lrhs' 
o;a; uQ, u.ska f;dr;=re we;s ;eka ,nd fok wfkl=;a wdh;kj, m¾fhaIlhska yd mdi,a isiqka fuu 
mqia;ld,fha ks;H mßYS,lfhda fj;s' 

uq, mo Ndú;fhka myiqfjka fidhd f.k Ndú;d l< yels ish¿u .%ka: yd i`.rd WINISIS o;a; 
moku ;=< kv;a;= lrkq ,efí' mqia;ld,h u.ska Ndú;hg .efkk j¾.slrK moaO;sh jkafka 
Dewey Decimal Classification ys fojk ixialrKhhs'tfukau mqia;ld,h u`.ska jD;a;Sh ix.ï j, 
odhl;ajh yd idudcsl;ajh ,nd .ekSug;a tu`.ska i`.rd i`oyd iDcq m%fõY ,nd .ekSug;a 
m¾fhaIK ld¾h uKav,hg iyfhda.h ,nd §u isÿ lrhs' úúO jQ lafIa;% iïnkaOfhka kj;u 
f;dr;=re imhk nyq lafIa;% i`.rd f,i Nature,Science,New Scientist  jeks i`.rd o fuys 
;sfí'uqøs; fmd;a j,g wu;rj ixhqla; ;eá" ùäfhda is;shï iy bf,lafg%dksl øjHhka tl;=jla o 
mqia;ld,h i;= fõ' uydpd¾h ù fldjq¾ f.a .%ka: tl;=j" ,hk,a ,shkf.a uy;df.a .%ka: tl;=j" ù 
ufkdayrka uy;df.a iy uydpd¾h ;siai wd¾'fyar;a" uydpd¾h tia'ta'l=,iQßh uy;ajrekaf.a .%ka: 
tl;=j fukau Y%S ,xldfõ iqúfYaIs .%ka: tl;=jla o fï w;r mj;S' 

 

 

         

 
 
 
 
 
 
 
 
 
 
 

rEmh - miq.sh jir lsysmh i`oyd whjeh fjka  lsÍu 
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13'2' wka;¾ cd;sl $ cd;sl lñgq 

uydpd¾h tï'ta'fla't,a'Èidkdhl uQ,sl wOHhk wdh;k md,l uKav,fha idudðlfhl= f,i lghq;= 
lrk ,È' 
 
uydpd¾h tï'ta'fla't,a'Èidkdhl fmardfoKsh úYaj úoHd,fha úoHd mYapd;a Wmdê wdh;kfha 
l,uKdlrK uKav,fha idudðlfhl= f,i lghq;= lrk ,È' 
 
uydpd¾h tï'ta'fla't,a' Èidkdhl cd;sl úoHd mokfuys uQ,sl úoHDjka ms<sn`o m¾fhaIK iNdfjys 
iNdm;sjrhd f,i lghq;= lrk ,È' 

uydpd¾h tï'ta'fla't,a'Èidkdhl cd;sl úoHd mokfuys m%jdisl úoHd{hskaf.a úYaj lñgqfjys 
idudðlfhl= f,i lghq;= lrk ,È' 

uypd¾h tï'ta'fla't,a'Èidkdhl fmardfoKsh úYaj úoHd,fha fhdað; udkj úoHd mYapd;a Wmdê 
wdh;k i`oyd úYaj úoHd, m%;smdok fldñiu u.ska m;a l< WmfoaYl lñgqfjys idudðlfhl= f,i 
lghq;= lrk ,§' 

uydpd¾h tï'ta'fla't,a'Èidkdhl ;dlaIK yd m¾fhaIK wud;HdxYh u`.ska ^ oekg leìkÜ 
wkque;sh ,nd we;s& 2011 -2015 i`oyd úoHd yd ;dlaIK kuHlrKh i`oyd m;al< cd;sl ld¾h 
lñgqfjys idudðlfhl= f,i lghq;= lrk ,È' 

uypd¾h hQ't,a'î' chisxy - idudðl mSG m¾fhaIK lñgqj fmardfoKsh úYaj úoHd,h 
uydpd¾h tka'tia'l=ud¾ - idudðl hym;a úoHd.dr mej;au;a Wfoid ;dlaIKsl WmfoaYk  
lñgqj ,SLAB 

uydpd¾h tka'tia'l=ud¾ - úpdrl Quality and Innovation Grant 
ljq¿j 3(21 jk ishji i`oyd Wiia wOHdmk mYapd;a m¾fhaIK jevigyka  

jHdmD;sh Wiia wOHdmk wud;HdxYh Y%S ,xldj 

wdpd¾h ã'tka'ud.k wdrÉÑ - idudðl ffcj ridhksl yd wKql Ôj úoHd md,l uKav,h úoHd 
mYapd;a Wmdê wdh;kh fmardfoKsh úYaj úoHd,h Y%S ,xldj 

wdpd¾h tka'ã'iqNisxy úOdhl lñgq idudðl N+ úoHd ix.uh Y%S ,xldj  wdrdê; ixialdrl - N+ 
úoHd ix.uh u`.ska ksl=;a lrk i`.rdj i`oyd 
 
12' whjeh 

jd¾Isl uq¿ úhou ^ re( 000& 
 lreK 2007 2008 2009 2010 2011 
mqkrdj¾;kh fiajl fÉ;k 

.uka úhoï 
iemhqï 
kv;a;= úhoï 
.súiqï lr fiajd 
wfkl=;a úhoï 

49,441 
244 
5,247 
3,617 
7,727 
2,434 

56,107 
591 
5,355 
4,165 
11,618 
237 

48,826 
338 
7,822 
6,035 
6,043 
6,992 
 

51,945 
570 
6,736 
5,063 
9,817 
2,509 

64,723 
531 
7,484 
5,454 
12,488 
4,042 
 

m%d.aOkh 
ndysr m%;smdok 
uq¿ .Kk 

m%d.aOk úhoï 
ndysr m%;smdok 

7,058 
4,328 
80,096 

1,344 
2,893 
82,310 

11,216 
536 
87,808 

15,123 
2,996 
94,786 

29,731 
9,752 
134,205 

 
    rEmh ( miq.sh jir 5 ;=< iïmQ¾K úhou 
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13' uQ,sl wOHhk wdh;k mqj;a - 2011 

13'1 n`ojd .ekSï 

2011 jir ;=<§ my; i`oyka whg uQ,sl wOHhk wdh;kfha m;aùï ,nd fok ,§' 
1. uydpd¾h tï'ta'fla't,a'Èidkdhl - m¾fhaIK uydpd¾h 
2. wdpd¾h wd¾' ,shkf.a - m¾fhaIK wdpd¾h 
3. wdpd¾h fla'Ô'tka'kdkdhlaldr - m¾fhaIK wpd¾h 
4. uydpd¾h tia'ù'wd¾'ùriQßh - m¾fhaIK uydpd¾h 
5. uypd¾h tï'ta'lÍï - ndysr m¾fhaIK uydpd¾h 
6. tia't,a'chr;ak - m¾fhaIK iyldr - 11 fY%aKsh 
7. tÉ'ta'mS'mS'î' ch;s,l - tu 
8. tï' l;s¾.duka;kka - tu 
9. Ô'ã'ta'kd,l - tu 

10.  ví'tka'tia'rEmisxy - tu 
11.  ´'tia'fmf¾rd - tu 
12.  ã'fla' ùrfialr - tu 
13.  B'iS'î'ohdr;ak - l<uKdldr iyldr - 11 fY%aKsh 
14.  tï'mS' ú;dkf.a - .sKqï ks<Odß 

 
 wdpd¾h iS'á'fla';s,lr;ak - idudðl úoHd m%j¾Ok i`oyd jQ cd;sl lñgqj cd;sl úoHd 

moku 
 wdpd¾h tï' ú;dkf.a - wefußldkq N+ fN!;sl ix.ufha cd;Hka;r iyNd.S;ajh iïnkaOhka 

jQ lñgqj i`oyd iyNd.s úh' wefußld tlai;a rdcOdksh foieïn¾ 2011 
 wdpd¾h tï' ú;dkf.a wdpd¾h tï' ú;dkf.a foieïn¾ ui fldßhdfõ leka.ajqâ cd;sl úYaj 

úoHd,fha mej;s m<uq cd;Hka;r ffcj w`.=re ^Biochar & iuq¿j i`oyd lñgq idudðldjl 
f,i iyNd.s úh' 

 uydpd¾h wd¾' ùriQßh - idudðl cd;sl wdfoaYl ksys;s ld;aIK lñgqj fld<U idudðl 
md,l uKav,h wdishd n,Yla;s wdh;kh bkaÈhdj 

 
 ndysr - fudrgq úYaj úoHd,h fmardfoKsh úYaj úoHd,h inr.uqj úYaj    
 úoHd,h rcrg úYaj úoHd,h W!j fj,a,iai úYaj úoHd,h 
 
 
 
13'3 - cd;Hka;r $ cd;sl jevuq¿ $ mqyqKq jevigyka yd iïuka;%K i`oyd iyNd.S;ajh 

fÊ'wls,jika yd ví'tï'fla'à'm%Èma - uq,sl wOHkfha mej;s Solar Asia 2011 iïuka;%Kh i`oyd 
iyNd.s úh' 

1. fca' wls,jika yd ví'tï'fla'à'm%§ma - fmardfoKsh úYaj úoHd,fha mej;s úoHq;a ridhk úoHd 
ms<sn`o jevuq¿jg iyNd.s úh' 
 

2. fÊ' wls,jika nx.,dfoaYfha vld ys mej;s ;sridr ixj¾Okh i`oyd úoHd bf.kqu uehska 
mej;s mqyqKq jevuq¿jg lÓlfhl= f,i iyNd.s úh' 
 

3. ta'Ô'ta'ví'w,flda,x. yd ta'tï'î'ta'isßj¾Ok ‘Modern techniques on Combinatorial 
Chemistry hkqfjka mlsia:dkfha bia,dudndoa ys COMSTECH Head quarter § mej;s jevuq¿jg 
iyNd.s úh' 
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4. uydpd¾h tï'ta'fla't,a'Èidkdhl cQks 25 isg cQ,s 1 jeksod olajd isx.mamQrefõ§ mej;s 
‘Materials for Advanced Technologies ‘ ( ICMAT - 2011) cd;Hka;r iïuka;%Kh i`oyd  
 
iyNd.s ùu iy m¾fhaIK m%ldYkhla bÈßm;a lsÍu isÿ lrk ,È' 

5. uydpd¾h tï'ta'fla't,a'Èidkdhl 2011 fkdjeïn¾ 23 -26 Èkj, taldnoaO m¾fhaIK 
m%ldYkhka iïmq¾K lsÍug yd wkd.; m¾fhaIK iyfhda.S;djhka ms<sn`oj idlÉPd lsÍug 
iaùvkfha f.d;ekan¾.a je,ag¾ia úYaj úoHd,hg pdßldjla isÿ lrk ,È' 
 

6. fla'tï'ã'.=K;s,l" wd¾'wd¾'r;akdhl" tia'ta'l=,iQßh" ä'tka'lreKdr;ak ^2011& ffcj mg, 
Ndú;fhka ffcj bkaOk ksmoùu i`oyd fi,shqf,daia ffcj ydhkh iajNdj ksmehqï yd tajdfha 
fh§ï ms<sn`o cd;Hka;r iuq¿j" uQ,sl wOHhk wdh;kh"uykqjr" 2011 " Tlaf;dan¾ 3- 8 
 

7. tÉ'mS'mS'î' ch;s,l - 2011 T;af;dan¾ ui fmardfoKsh úYaj úoHd,fha lDIsl¾u mSGfha mej;s 
( Water Professionals day)c, jD;a;slhkaf.a Èk iuq¿jg iyNd.s úh' 
 

8. tÉ'ta'mS'ms'î' ch;s,l" iS ùrlafldä" Ô'iS'm;srdc yd mS'ví'wfí.=Kj¾Ok fmardfoKsh úYaj 
úoHd,fha úoHd mYapd;a Wmdê wdh;kfhys 2011 fkdjeïn¾ ui mj;ajk ,o úoHq;a ridhk 
úoHdj ms<sn`o jevuq¿jg iyNd.s úh' 
 

9. ã'tia'chùr ^ fcHIaG udKav,sl ;dlaIK ks,Odr& - mlsia:dkfha lrÉÑ kqjr ridhk yd 
ffcùh úoHd ms<sn`o cd;sl uOHia:dkfha§ uydpd¾h tï'bland,a fj!oaßf.a wëlaIKh hgf;a 
mej;s ‘ Microbial transformatrons of organic compounds and Laboratory Management 
‘ff;%udisl jevuq:qjg iyNd.s úh' 
 

10' à'l=f.akaøka wd¾'wd¾'r;akdhl tka'.kakdj,ardÊ ^2011& hdmkh Èia;%slalfha Ndú;d jk úúO 
íÜ ;=< mdxY= ldnka ;ekam;= ksudkh lsÍu kef.kysr wdishdfõ mdxY= úoHd ixiofha 
cd;Hka;r iïuka;%Kh iskeuka f,alaihsâ fydag,h fld<U Y%S ,xldj 2011 Tlaf;dan¾ 10 -13 

 
11' à'ã' l=udß o is,ajd tia'ta'fla'Okfialr 2011 foieïn¾ 15 - 16 foÈk W!j fj,a,iai úYaj 

úoHd,fha mej;s m¾fhaIK iuq¿jg iyNd.s úh' 
 
12' wdpd¾h ã'tka' ud.k wdrÉÑ - ‘ Interlectural property Rights (IPRS) for Growth & 

Prosperity ‘ 2011 fmnrjdß 07-09 
ixúOdkh - IDLO ( SriLanka Alumini Association of the International Development Law 
Oraganization)  
ITI ( Industrial Technology Institute) 

 
13' wdpd¾h ã'tka'ud.k wdrÉÑ tÉ'tï',shkf.a iy wd¾'mS'jks.;=x.IFS - AFAssA iajdNdúl 

ksmehqï yd tajdfha fh§ï ms<sn`o cd;Hka;r iuq¿j 2011 T;af;dan¾ 3 - 8  uQ,sl wOHhk 
wdh;kh uykqjr' 

 
14  wdpd¾h ã'tka'ud.k wdrÉÑ- ;dlaIK fj<`ofmd, 2011 T;af;dan¾ 24 - 25 

ixúOdkh - ;dlaIK yd m¾fhaIK wud;HdxYh 
 

15' tï' udlfy,aj, wd¾'tï'tÉ'iS'wurfialr frdydka ùriQßh ù'tka'fikúr;ak w;=, nKavdr 
^2011& Probing Reactivity Site on Pyrite Oxidative Interactions with 4 - Chloro phenol and 
Carbofuran Ab initio Modelling in Soild State Chemistry, bïmsßh,a úoHd,h ,kavkh 2011 
iema;eïn¾ 14-18 ^ fmdaiagr bÈßm;a lsÍu - tï' ud flfy,aj,& 
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16' à'î' ksu,aisß yd tka'î'iqßhdrÉÑ úoHd;aulrpkh ms<sn`o fmardfoKsh úYaj úoHd,fha úoHd 

mYapd;a Wmdê wdh;kh u.ska 2011 uehs 27 Èk meje;ajQ jev uq¿jg iyNd.s úh' 
17' à'î' ksu,aisß yd tka'î'iqßhdrÉÑ N+ fN!;sl WmlrK ms<sn`o 2011 foieïn¾ 17 Èk 

Analytical Instrument mqoa' wdh;kh u`.ska mj;ajk ,o mqyqKqjlg iyNd.s úh' 
18' cS'iS' m;srdc 2011 foieïn¾ 15"16 W!j fj,a,iai úYaj úoHd,fha mej;s m¾fhaIK iuq¿jg 

iyNd.s úh' 

19' wd¾' wd¾' r;akdhl ã' jdi,uqKs à' .=Kr;ak ^2011& mdxY= ldnka ;ekam;a lsÍu m%Yia;SlrKh 

Wfoid ;sridr f.j;= j.d moaO;shla jeä ÈhqKq lsÍï International Symposium on Soil 
Organic Matter : Organic matter dynamics - from soils to oceans, ,shqfjka fn,aðhu 2011 
cQ,s 11"-14 

20' wdpd¾h Ô'fla'ã' fiakdër 2011 ud¾;= 20 -24 fkamd,fha l;auKavq kqjr mej;s POLYCHARIA, 
World Forum on Advance Materials i`oyd iyNd.s ùu iy m¾fhaIK fidhd .eksï bÈßm;a 
lsÍula isÿ lrk ,§' 

21' wdpd¾h tka'ã' iqNisxy 2011 fkdjeïn¾ 01 -03 Èkhkays cmdkfha úlsrKYS,s wOHhk ms<sn`o 
cd;sl wdh;kfha mej;s l%shdldÍ f¾fndka yd f;dafrdaka ñkqï lsÍu ms<sn`o mqyqKqjlg iyNd.s 
ùu yd Y%S ,xldfõ isÿ lsÍug kshñ; f¾fndka yd f;dafrdak is;shï .; lsÍu ms<sn`o m¾fhaIK 
m%ldYkhla bÈßm;a lsÍu isÿ lrk ,§' 

 
22' wdpd¾h tka'ã' iqNisxy iy tka'î' iQßhdwrÉÑ 2011 cQ,s 28 -30 Èkhkays uQ,sl wOHhk 

wdh;kh iy cd;sl úoHd moku u.ska ixúOdkh lrk ,o Solar Asia  2011 cd;Hka;r 
m¾fhaIK iuq¿jg iyNd.s úh' 

 
23' wdpd¾h tka'î' iqNisxy 2011 iema;eïn¾ 26 - 28 Èkhkayss u,hdishdfõ lajd,dïmQ¾ ys mej;s 

Materials for Environment Protection & Energy Application ( MEPEA 2011) cd;Hka;r 
iïuka;%Kh i`oyd m¾fhaIK m%ldYkhla bÈßm;a lrk ,§' 

 
24' tka'î' iqßhdrÉÑ 2011 fkdjeïn¾ 28 -foieïn¾ 5 w;r ld,iSudfjys b;d,sfha Ü%fhaia ys 

mej;s N+ ;dm .fõIKh ms<sn`o jev uq¿jlg iyNd.s úh' ^ixúOdkh - ffioaOdka;sl 
fN!;sl úoHdj ms<sn`o cd;Hka;r uOHia:dkh yd N+ ;dmh .fõIKh i`oyd jQ cd;Hka;r 
mdi,& 

 
25' wdpd¾h iS'à'fla' ;s,lr;ak 2011 cQks 26 isg 30 olajd nx.,dfoaYfha vld ys mej;s ;sridr 

ixj¾Okh i`oyd úoHd bf.kqu ms<sn`o cd;Hka;r jevuq`¿jg iïm;a odhsldjl f,i iyNd.s 
úh' 

 
26' wdpd¾h iS'à'fla ;s,lr;ak úoHd jHdma;sfha kj m%jK;djhka ms,sn`oj 2011 iema;eïn¾ 26"28 

Èkhkays b;d,sfha ffioaOdka;sl fN!;sl úoHd ms<sno cd;Hka;r uOHia:dkfha mej;s 
jevuq¿jg iyNd.s úh' 

 
27' wdpd¾h tï'ú;dkf.a ‘ Water safety from source to tap stratergres and implementations - 

Asia Pacific Network for global Change research -  m<uq jevuq¿jg iyNd.s úh' 
 
28' tia'tia'wd¾'tï'ã'tÉ'wd¾'úfÊfialr iy î'Ô'tka' fiõjkaÈ 2011 ud¾;= 31 - wfma%,a 1 

;dhs,ka;fha fjdkqnQß ys mej;s lDIs bxðfkare úoHdj ms<sn`o ;dhs ix.ufha jd¾Isl 
iïuka;%Khg iyNd.s úh' 
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29 ã' úfÊ;=x. iy ms'fyar;a uQ,sl wOHhkfha mej;s Solar Asia 2011 cd;Hka;r m¾fhaIK 
iuq¿jg iyNd.s úh' 

13.4 uq,sl wOHk wdh;k úoHd{hskaf.a ixpdr 
 

 uydpd¾h fÊ'tï'tia'nKavdr - 2010 cQks isg 2011 uehs olajd c¾uksfha fire;a úYaj úoHd,fha 
ndysr úoHd{fhl= f,i lghq;= lrk ,È' 
 

 wdpd¾h ã'tka'ud.k wdrÉÑ - ih jeks úfYaI iuq¿j c, iïm; ld¾hlaIu f,i Ndú;d 
lsÍu iy l<uKdlrKh - wNsfhda. iy wjia:djla isâks ´iafgs%,shdj 2011 cQ,s 11"-13 
 

 wdpd¾h tka'ã' iqNisxy N+ fN!;sl úoHdj i`oyd mYapd;a Wmdê isiqka fofofkl= mqyqKq lsÍfï 
iyfhda.s;d jev igyka ksud lsÍu i`oyd ;dhs,ka;fha udysfvda,a úYaj úoHd,hg ixpdrhl 
ksr; úh' 2011 Tlaf;dan¾ udifha § uQ,sl wOHhk wdh;kh yd udysfvda,a úYaj úoHd,h w;r 
wjfndaO;d .súiqula ieliSu iy thg w;aika ;eìu isÿ úh' 
 

 wdpd¾h wd¾'r;akdhl - 2011 cQ,s 10 -14 fn,aðhfï lf;da,sl úYaj úoHd,fha mDÓú mdßißl 
úoHd wxYhg ixpdrhl ksr; úh' 
 

 wdpd¾h tka'î'iqNisxy - 2011 fkdjeïn¾ udifha§ cmdkfha fgdalsfhda úYaj úoHd,fha iy 
úlsrK YS,s wOHkhka ms<sn`o cd;sl wdh;kfha (NIRS) wdrdOkdjla ,en tys ixpdrhl ksr; 
úh'Y%s ,xldfõ f¾fvdka ñkqï.; lsÍu ms<sn`o Y%S ,xldfõ mrudKq n, Yla;s wêldßh NIRS 
iy fgdalsfhda úYaj úoHd,h w;r iyfhda.s;d jHdmD;shlg uq, msÍu o isÿ úh' 
 

 uydpd¾h Ô' fifkúr;ak ffcj mg, i;=frla o@ ñ;=frlao@ ms<sn`oj 2011 cQks 22 -23 
c¾uksfha n¾,skays meje;a jQ mÍlaIKd;aul jevuq¿jg iyNd.s úh' 
 

 wdpd¾h tï'ú;dkf.a yd wd¾'tï'ta'hQ' rdcmlaI 2011 Tlaf;dan¾ 3 isg foieïn¾ 31 olajd 
fldßhdfõ lI.ajqâ cd;sl úYaj úoHd,fha ffcj mßir wxYfha mej;s iyfhda.s;d m¾fhaIK 
jevigyklg iyNd.s úh' 
 

 tia'tia'wd¾'tï'ã'tÉ'wd¾'úfÊfialr iy wd¾'tï'ta'hQ'rdcmlaI iy wdpd¾h tï'ú;dkf.a 
fpkakdhs IIT ys DST ks;S úoHd wxYhg ixpdrhl ksr; úh' 
 

13'5 2011 j¾Ih ;=< ,enqKq m¾fhaIK m%;smdokhka 
 
 uydpd¾ iS'î'Èidkdhl uydpd¾h ,laIauka Èidkdhl yd uydpd¾h wd¾'úriQßh i`oyd wvq 

úhoï m%;slaIqø Ôùh ks;sks ;ka;=uh c, msßmyÿ tallhla yd nyq wjhúl ks;sks ;ka;=uh 
iQ¾h fldaI jeäÈhqKq lÍu i`oyd re'ñ,shk 49 l m¾fhaIK m%;smdokhla ,nd ÿks' 
 

 wdpd¾h wd¾',shkf.a - cd;sl úoHd moku - wxl RG/2011/AG/09 orK m¾fhaIK m%;smdokh 
i;a;aj mÍlaIKd;aul wdlD;ska fhdod .ksñka Woruh fldgia ;=< fïo tla /iaùu iy 
TlaislrK ;;ajhka i`oyd lõms j, n,mEu úu¾Ykh lsÍu' 
 

 wdpd¾h ã'tka'ud.k wdrÉÑ - cd;sl m¾fhaIK wdh;kh - NRC/11/059 
re'5 "323" 000'00 
ckdêm;s f,alï " Y%S ,xldj - TB Compaign  re(- 4 "50 000'00 

 wdpd¾h fla'Ô'tka' kdkdhlaldr - cd;sl m¾fhaIK wdh;kh - NRC/11/054 
lDñkdYlhkays mj;sk ldnksl yd ner f,day ¥Ilhka bj;a lÍu i`oyd úoHq;a ridhksl 
l%ufõohka jeä ÈhqKq lsÍu' 
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 cd;sl úoHd moku - RG/2011/BS/01 ¥Is; N=.; c,fhka khsfg%aÜ bj;a lsÍu i`oyd úoHq;a 
ridhksl l%ufõohka jeä ÈhqKq lsÍu' 
 

 uydpd¾h Ô'fifkúr;ak (NRC/11/56 
 

 wdpd¾h tka'ã' iqNisxy ( ;dhs,ka;fha udysfvda,a úYaj úoHd,hg ixpdrh lsÍug cd;sl úoHd 
mokfuka pdßld m%;smdokhla ,enqKs' 
 

 cmdkfha NIRS u`.ska f¾fvdka $ f;dafrdka ñkqï .; lsÍu i`oyd WmlrK lÜg, 50 la iy 
wod, úIh lafIa;%h ms<sn`o wNHka;r mqyqKqjla ,nd ÿks ' fuys§ .uka úhoï i`oyd o NIRS 
u`.ska wdOdr ,enqKq w;r ;j;a WmlrK lÜg, 200 la ,eîug kshñ;h' 
 

 wdpd¾h tï' ú;dkf.a ( cd;sl úoHd moku iaùvkh i¾mkaàka jHdmD;sh i`oyd wxl W/5068 
- 1  orK m%;smdokh ,enqKs' 
 

 2011 wdrïNfha § JICA - JST m%;smdokhla i`oyd o w;aika ;eîu isÿ úh'  
 

 wdpd¾h wd¾'ùriQßh u`.ska Y%S ,xldfõ lDIsld¾ñl N+ñka ;=< yd u;=msg mfiys lDñkdYlhka 
wjldYSh f,i jHdma; ùu wkafõIKh lsÍu i`oyd m¾fhaIK m%;smdokhla m%odkh flfrk 
,§' 

 
14' uQ,sl wOHhk wdh;k idudðlhskaf.a m%ldYkhka 
 
14'1  ;Srl i`.rdj, m%ldYkhka 
1'31 
14'1  wfkl=;a m%ldYkhka 
14'2  .%ka: ^ isxy,& 1- 3 
14'3  .%ka: mßÉfPohka 
1-3 
14'4 o¾Ykfhys Wmdê ksnkaOkhka 
14'5 iïuka;%K ixlaIsma; $ m%ldYkhka 
1 -71 
 
mq¾K iïfï,k mámdàka  
 
my; i`oyka m%ldYkhka 2011 cQ,s ui 28 -30 Èkhkays uQ,sl wOHk wdh;kfha mej;s Solar Asia, 2011 
cd;Hka;r iïuka;%Kfha§ bÈßm;a lrk ,ÿj m%ldYkhg m;a lrk ,È' 
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15' uQ,sl wOHhk wdh;k ld¾h uKav,h 
 
  wOHlaI ( uydpd¾h iS'î' Èidkdhl 
    

f,alï (  fla'à' jhsiqkaor 
 

  m¾fhaIK ld¾h uKav,h 
  
  m¾fhaIK uydpd¾h 
 
  uydpd¾h  fÊ'tï'tia'nKavdr 
 
  uydpd¾h  iS'î' Èidkdhl 
 
  uydpd¾h  tï'ta'fla't,a'Èidkdhl 
 
  uydpd¾h  hQ't,a'î' chisxy 
 
  uydpd¾h  tka'tia'l=ud¾ 
 
  uydpd¾h  ta'kdkdhlaldr 
 
  uydpd¾h  mS'wd¾'Ô' fifkúr;ak 
 
  uydpd¾h  tia'ù'wd¾' ùriQßh 
 
fcHIaG m¾fhaIK wdpd¾h 
 
   wdpd¾h tia'mS'fnkacñka 
   wdpd¾h tï'iS'tï' bland,a 
   wdpd¾h tka'ã'iqNisxy 
 
m¾fhaIK wdpd¾h 
   wdpd¾h wd¾',shkf.a 
   wdpd¾h ã'tka'ud.k wdrÉÑ 
   wdpd¾h fla'Ô'tka'kdkdhlaldr 
   wdpd¾h wd¾'wd¾'r;akdhl 
   wdpd¾h tï'ú;dkf.a 
 
ndysr m¾fhaIK uydpd¾h 
 
   uydpd¾h tia'ta'l=,iQßh 
   uypd¾h tï'ta'lÍï 
 
ndysr úoHd{ 
   wdpd¾h ví'ms'fÊ'ägia 
   fÊ'moauisß 
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m¾fhaIK iyldrjre - » fY%aKsh 
 
    tÉ'tï't,a'whs'fyar;a 
    tÉ'tï',shkf.a 
    tï'mS'uokdhl 
    wd¾'mS'jks.;=x. 
    tia'tia'iyañ;a 
 
m¾fhaIK iyldr »» fY%aKsh  
 
  à'wls,jika     whs'tia'lreKdjxY 
  ta'Ô'ta'ví'w,flda,x.   tï'l;s¾.djka;ka 
  tÉ'tï'fla'tï'nKavdr   Ô'ã'ta'kd,l 
  hQ'ù'ta'nqoaêld     á'î'ksu,aisß 
  mS'fla'ã'p;=rx.    fla'Ô'B'moau;s,l 
  B'tÉ'o is,ajd     ´'tia'fmf¾rd 
  tï'tï'mS'tia'fyar;a    tï'î'hQ'fmf¾rd 
  whs'mS't,a'chr;ak    wd¾'tï'ta'hQ'rdcmlaI 
  tia't,a'chr;ak    ví'tka'tia'rEmisxy 
  tÉ'ta'mS'Ô'î'ch;s,l    mS'tï'tÉ'i`oud,s 
  ta'tï'ã'ta'isßj¾Ok         tka'î'iQßhdrÉÑ 
  iS'ta'f;dgj;a;kf.a     ví'ta'ã'ã'jdi,uqKs 
  tÉ'tï'tia'jdikd     fla'tka'tia'ùrr;ak 
  ã'fla'ùrfialr     ví'tï'fla'à'úfÊr;ak 
  tia'tia'wd¾'tï'ä'tï'wd¾'úfÊfialr  tia'tï'ã'mS'úfÊ;=x. 
 
ld¾ñl uKav,h 
 
m%Odk ld¾ñl ksmOdßka 
tñ'tka'î'l=,;=x. 
ví'tï'wd¾'î'ùrfldaka 
fcHIaG udKav,sl ld¾ñl ks,Odßka 
ã'w¨;amgne`È     wd¾'fla'iS'lreKdr;ak 
tka'mS'w;=fldar,    tia'´md; 
tÉ'tï'ta'î'fyar;a    ta'fla'm;srK 
ã'tï'fla',laIañ l=udß   wd¾'tia'tï'fmf¾rd 
ví'chfialr nKavd    tia'tia'fla'il,iQßh 
ã'tia'chùr     whs';=ïmE, 
 
wOHlaIlf.a ld¾hd,h 
 
tï'iS'Ôjd lia;=ß   - wOHlaIlf.a fm!oa.,sl f,alï 
´'ví'fla'fifkúr;ak - ,>q f,aLl »» fY%aKsh 
 
fld<U ld¾hd,h 
 
tï'iS'rdcmlaI  - iïnkaëlrK ks,Odß $ úoHd;aul ks,Odß 
ta'ã'.=Kj¾Ok   - ld¾hd, ld¾h iyhl $ ßhÿre 
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.sKqï wxYh 
 
mS'tia'tia'iurlafldä  - ksfhdacH .Kldêldß 
tï'mS'ú;dkf.a   - .sKqï ks<Odß 
tia'isßu,aj;a;   - fcHIaG udKav,sl iyldr ^ ,>qf,aLl& 
tï'fla'ksYaYxl   - fcHIaG udKav,sl iyldr ^ fmd;a ;nkakd& 
tï'mS'm,a,sh.=ref.a  - fcHIaG udKav,sl iyldr ^,smslre& 
wd¾'tï'mS'mS'r;akdhl  - udKav,sl iyldr ^,smslre& 
tia'tka'fyÜáwdrÉÑ   - ,smslre » fY%aKsh 
Ô'wdßhr;ak   - udKa,sl iyldr - .nvd Ndrlre 
tï'ta'mS' fmf¾rd  - ld¾hd, hka;% ls%hdlre 
 
md,k wxYh  
 
à'iS'mS' ;s,lr;ak   - iyldr mqia;ld,hdêm;s 
ví'ã'tia'mS'fmf¾rd   - ridhkd.dr l,uKdlre 
à'úfÊúl%u    - fcHIaG udKav,sl iyldr - ,>qf,aLk 
Ô'ví'wd¾'ms'pkaøldka;s - fcHIaG udKav,sl iyldr - ,>qf,aLk 
wd¾'ms'tï'ùriQßh          - fcHIaG udKav,sl iyldr - ,smslre 
iS'b,x.fldaka          - udKav,sl iyldr - ,>qf,aLl 
iS'rKisxy           - udKav,sl iyldr  ms<s.ekSfï ks<Odß 
ã'Ô'.=K;s,l   - f,aLk Ndrlre - »» fY%aKsh 
ã'fÊ'tï'ví'mS'chfialr - hdka;%sl l%shdlre - úfYaI fY%aKsh 
wd¾'î'ymqfldgqj  - ridhkd.dr iyhl - by, fY%aKsh 
tï'ta',d,a    - ridhkd.dr iydhl - by, fY%aKsh 
ta'ù'ta'mS'l=udr   - hdka;%sl l%shdlre - » fY%aKsh 
Ô'ä'O¾ufiak   - úÿ,s Ys,ams - »» fY%aKsh 
ã'Ô'fla'fodrl=Uqr   - fïika -»» fY%aKsh 
tï'tï'tï'fyar;a nKavd  - mska;drelre - »» fY%aKsh 
 
m%jdyk wxYh 
 
B'iS'î'ohdr;ak -l<uKdlrK iydhl »» fY%aKsh 
jhs'kjr;ak  -ßheÿre úfYaI fY%aKsh 
ta'î'Ô'ví'chùr -tu 
wd¾'tia'fla'.=Kj¾Ok ßheÿre » fY%aKsh 
tï'ta'Ô'fidaudkkao      - ßhÿre úfYaI fY%aKsh 
fla'tï'wdßhjika        ßhÿre úfYaI fY%aKsh 
Ô'ta'wd¾'niakdhl        -ßhÿre úfYaI fY%aKsh 
tï'Ô'ohdisß              -ßhÿre úfYaI fY%aKsh 
fla'Ô'à'î' .=Kfialr    -ßhÿre » fY%aKsh 
 
úoHd jHdma;s tallh 
 
wdpd¾h iS'à'fla';s,lr;ak iïnkaêldrl 
fla'whs'fla'iurfldaka  ,>qf,aLl »» fY%aKsh 
fla'fla'lreKdodi           - Y%jH oDYH iylre 
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uQ,sl wOHhk wdh;kh › ,xldj 
 
j¾I 2011 foieïnrA 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 wxl CP-PC 2166 orK jdykh" cd;sl wh jeh fomd¾;fïka;= úiska cd;sl whjeh pl% 

f,aLh ¡ 150 g wkqj 2011 cqks ui 6 jeks Èk ksl=;a l< ,shú,a,laa  u.ska"  wdh;khg ,nd 
fok ,È'  

 
1'4 j¾;udk bÈßm;a lsÍug wkql=, jk mßÈ l,ska jif¾ ixLHdjka iy jlHhka kej; jrl 

ilia lsÍu isÿ flre‚' j¾;udk bÈßm;a lsÍug wkql=, ùu ioyd fmr j¾Ifha fjkia l, 
hq;= ixLHdjka iy jlHhka 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;ays wxl 8 ^t& ººº¸º 

iy 42 (ff) mßÉfþhka hgf;a  wdh;kh YS% ,xldfõ  wdodhï nÿ j,ska ksssoyialr we;' 
 
^2& j;alï iy tjdfha ;lafiare moku' 
 
2'1 f;d.' 
 

ft;sydisl msßjeh moku u; f;d. .Kkh lÍu isÿlr we;s w;r ish¿ ksl=;a lsÍï m%:u 
ksl=;a lÍfï ^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:jr 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;fuka;= .; 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;' 

ia:djr j;alï i|yd laIh fjkalsÍu ñ,§ .;a j¾Ifha§ isÿ fkdlrk w;r bj;a lsÍfï§" 
iïmQ¾K j¾Ih i|ydu laIh fjka lsÍu lrkq ,nhs' 

 

2'2'3 2010 foieïn¾ 31 jk Èkg wdh;kfha ia:djr j;alïj, iuqÉÑ; fjkalsÍï tÈkg ;sìh hq;= 
whqßka ksjerÈ lr we;' 

 

2'3 wdfhdack 

 fiajd fhdaclhd yd fiajlhd odhljk uQ,sl wOHhk wdh;kfha w¾:idOl wruqo, cd;sl 
b;sßlsÍfï nexl=fõ ia:djr .sKqul wdfhdackh lr we;' 
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2'4 wdmod Kh ms<sn| wruqo, i|yd ,efnk odhl uqo,a cd;sl b;sßlsÍfï nexl=fõ b;sßlsÍfï 
.sKqul ;ekam;a lrkq ,efí'  

3'1 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,' 

 2011 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 ya;=fjka 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 m%odk wdodhï yd úhoï .sKqfï mqkrdj¾;k úhoï j,g 
tfrys fmkajd we; fmr j¾I j, uq¿ wdodhu iy m%d.aOk wruqo,a j, iuqÉÑ; w-.h 
wdh;k wruqo, f,i fYaI m;%fha olajd we;'  

4'2 úfoaYSh yd wfkl=;a wdOdr uqo,a 

j¾Ih ;=< ,enqKq úfoaYSh iy wfk;a uQ,Huh m%Odk" wdodhï yd úhoï .sKqug wh lr w;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 .Kldêldß 
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uQ,sl wOHhk wdh;kh      

2011-12-31 Èkg uQ,H ;;ajh m%ldYkh     

      › ,xld re( › ,xld re( 

    igyk  2011 2010 

j;alï        

cx.u fkdjk j;alï    1     225,846,803.14            71,711,797  
È.= ld,Sk wdfhdack       

w¾:idOl wruqo,a wdfhdack   2       31,827,075.14           24,738,900  

mqqqyqKqùï lssssssÍï Odß;dj               769,197.40               646,197  

bvï  msysá wdldrh                 37,500.00                 37,500  

       258,480,575.68         97,134,394  

cx.u j;alï        

f;d.     3         3,179,840.64             4,752,234  

Kh .e;shka yd fjk;a ,eîh hqq;==== oE  4 126,213.06               348,319  

fiajl wdmod Kh    5         3,647,741.00             3,459,729  

ia:djr ;ekam;= i|yd WmÑ; fmd,sh            1,925,873.28             1,631,001  

wdmod Kh wruqo,a wdfhdackh               158,659.52               194,398  

W;aaij w;a;sldrï wruqo,a wdfhdaackh              247,000.00   -  

bj;a ia:djr j;alï      -                 32,668  

;ekam;= bÈßhg l< f.ùï yd w;a;sldrï  6       10,588,204.48           18,803,745  

w; b;sß W;aij w;a;sldrï uqo,a      -               300,000  

w; b;sß iy nexl=fõ b;sß uqo,a   7       32,151,271.46           18,771,207  

         52,024,803.44         48,293,301  

uq¿ j;alï       310,505,379.12       145,427,695  

j.lSï        

cx.u j.lSï        

f.úh hq;= .sKqï    8        1,429,632.99              748,529  

WmÑ; úhoï    9         1,610,922.09             1,228,358  

              3,040,555.08      1,976,886.60  

cx.u fkdjk j.lSï       

úfYaIs; wruqo,a yd wdOdr   10       56,770,736.46           36,729,961  

ú,ïNss; j.lSï    11       14,559,690.00           10,982,676  

         71,330,426.46         47,712,636  

uq¿ j.lSSï              74,370,982         49,689,523  

uq¿ Y=oaO j;alï         236,134,397.58         95,738,172  

Y=oaO j;alï yd yssñlï       

wdh;k wruqo,           65,524,869.43        (44,824,815) 

m%d.aOk wruqo, úhoï l<   12      60,315,536.72         130,571,580  

 úhoï fkdl<             3,215,490.28             2,912,906  

ckdêm;s wruqo, ¡ úhoï l<                 7,078,501             7,078,501  

uq¿ Y=oaO j;alï$ ysñlï       236,134,397.58       95,738,172  

        
wOHËl   f,alï      ksfh`cH .Kldêld˙KSS 
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uQ, sl wOHhk wdh;kh

2011-12¡31 Èfkka wjika j¾Ifha ioyd uQ,H ls%hdldß;aj m %ldYkh

› ,xld re( › ,xld re(
igyk 2011 2010

fufyhqï wdodhï

mqkrdj¾:k wdOdr 93,407,000.00           87,326,000          

wfkl=;a wdodhï 13 12,565,833.19      2,708,936            

105,972,833.19    90,034,936          

úhoï
jegqma yd fp;k 14 64,733,162.66      56,701,331          

.ukd.uk 15 527,335.10           935,608               

iemhqï yd mßfNdaack ÞjH 16 9,449,019.16        8,909,739            

kv;a;= 17 7,610,384.66        6,217,025            

fldka;%d;a;= fiajd 18 12,417,141.98      10,751,660          

laIhùï 7,934,287.89        7,274,622            

fjk;a úhoï 19 17,874,376.71      6,399,145            

uqqq̈  fïfyhqï úhoï 120,545,708.16    97,189,130          

fufyhqï ls%hldrlï j,ska j,ska ,;a W!K;djh (14,572,874.97)     (7,154,194)           

uQ,H m sssßjeh

ia:djr j;alï m%;dHd .Kkh 122,463,619.32    -

miq.sh jif¾ .e,mSï 20 241,536.73           (203,391)              

j¾Ifha Y=o aO W!K;djh 108,132,281.08    (7,357,585)           

wdh;k wruqo,
bÈßhg f.kd wd fYaIh (44,824,814.47)     (37,043,913)         

jir ;=, tl;= lsÍï 135,516.82           (464,767)              

(44,689,297.65)     (37,508,680)         

ndysr m%odk j,ska ñ,§ .;a ia:djr j;alï 2,081,886.00        41,450                 

j¾Ifha Y=oaO W!K;djh 108,132,281.08    (7,357,585)           

65,524,869.43      (44,824,815)          
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uQ, sl wOHhk wdh;kh

› ,xldj

2011¡12¡31 Èfkka wjikaj q j¾Ih ioyd Y=o aO j;alïj, fjkiaùu ms< sno m%%ldYkh  

2009 foieïn¾ 31 Èkg fYaIh (37,043,912.87)     

fmr jif¾ .e,mSï (203,390.64)          

ridhk yd mdßfNdack øjH .e,mSï 46,693.36              

ridhk yd mdßfNdack øjH .e,mSï 12,937.50              

yss. jegqma  iy oSukd .e,mSï (460,867.50)          

yss. jegqma .e,mSï 34,927.26              

,sms ÞjH iy úúO f;d. .e,msï (3,888.25)              

wn,ss øjH i|yd .e,msï (1,182.50)              

m%odk j,ska ñ,§ .;a ia:djr j;alï 41,450.00              

ld, mßÉfÊo i|yd W!K;djh (7,154,194.11)       

2010 foieïn¾ 31 Èkg fYaIh (44,824,814.47)     

fmr jif¾ .e,mSï 241,536.73            

wdrlaIl n¥ .e,mSï (7,241.71)              

m%ldYk f;d. .e,mSï 4,275.00                

ÿrl;k  iy c, ì,am;a¡ .e,mSï ^tka wd¾is& 9,819.44                

m%odk j,ska ñ,§ .;a ia:djr j;alï 2,081,886.00         

uqøK .dia;= .e,mSï 4,750.00                

bÈlsÍï fomd¾;fïka;=j úiska l, wê úhoï 123,914.09            

ia:djr j;alï m%;Hd .Kkh 122,463,619.32     

ld, mßÉfÊoh i|yd W!K;djh (14,572,874.97)     

2011 foieïn¾ 31 Èkg fYaIh 65,524,869.43        
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uQ,H l s%hdldrlï j,g wk qj uqo, a m %jdyh

rdcH m %d. aOk uqo, a ,eîï 30,046,542     17,870,000  

ùfYaIs; wruqo, a yd m %odk 20,040,777     6,479,701    

m %odkhk af.k a wê úhoï wdmi q whlr .ek Sï -                 -               

ia:djr j; alï úlsk Sfuk a ,o uqo, 184,335          50,271,654       -               24,349,701       

Y=o aO jeäùu$wvqùu uqo, a yd uqo, a j,g iudk oE

13,380,064       3,077,345         

ld, mßÉfþoh wdrïNfh a uqo, a yd uqo, a j,g iudk oE 18,771,207       15,693,862       

ld, mßÉfþoh wjidkfh a uqo, a yd uqo, a j,g iudk oE

32,151,271       18,771,207       
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2011¡12¡31 Èfkka wjika jq j¾Ih i|yd .sKqqï m s, sno igyka

igyk wxl ¡ 01

ia:djr j;alï  Y %S,xldj

Èkg uq̈  tl;=j tl;= lsÍï .e,mSua $  bj;,l 2011' 12'31Èkg

msßjeh 2011.01.01 uq̈  tl;=j

bvï 28,622,151.00         -                       -                            28,622,151.00        

f.dvke. s, s 20,692,701.87         6,959,240.00       -                            27,651,941.87        

úÞHd.drWmlrK 296,439,503.80       21,616,005.29     (150,059,785.57)       167,995,723.52      

hka; % fuj,ï yd WmlrK 1,210,940.02           38,619.00            (489,093.74)              760,465.28             

fudg¾ r: 5,146,432.25           839,668.00          -                            5,986,100.25          

m qi a;ld, fmd; a 10,673,672.76         828,553.01          -                            11,502,225.77        

YS;lrK 1,581,235.75           105,199.00          (616,062.37)              1,070,372.38          

jdh q iólrK 3,044,152.60           1,857,624.18       (453,165.00)              4,448,611.78          

ikak sfõok WmlrK 498,800.06              57,110.00            (215,097.03)              340,813.03             

mß.Kl yd uqøK hk a; % 33,423,439.23         6,847,180.00       (25,442,205.89)         14,828,413.34        

, S nv q iy Wmdx. 4,037,901.19           43,575.00            (955,911.20)              3,125,564.99          

lS%vd NdKav 29,950.00                -                       (16,470.00)                13,480.00               

ld¾hd, yd úúO WmlrK 13,420,960.01         498,108.40          (3,004,570.98)           10,914,497.43        

418,821,840.54   39,690,881.88  (181,252,361.78)   277,260,360.64  

laIh ùï 2010'01'01               whlsÍï 2010' 12'31Èkg

Èkg uq̈  tl;=j jir .e,m Sï$bj;,k uq̈  tl;=j

f.dvke. s, s 16,701,388.95         676,557.11          113,422.11               17,491,368.17        

úÞHd.dr WmlrK 265,345,970.37       4,625,702.43       (255,186,874.95)       14,784,797.85        

hka; % fuj,ï yd WmlrK 1,057,468.62           26,528.76            (973,557.49)              110,439.89             

fud ag¾ r: 4,667,359.01           165,371.64          -                            4,832,730.65          

m qi a;ld, fmd; a 9,120,107.18           697,371.29          -                            9,817,478.47          

Ys;lrK 1,268,628.45           34,911.10            (1,232,124.75)           71,414.80               

jdh q iólrK 2,154,153.39           123,149.26          (1,812,660.00)           464,642.65             

ikak sfõok WmlrK 458,962.56              6,830.60              (430,194.06)              35,599.10               

mß.Kl yd uqøK hk a; % 29,832,609.06         1,332,767.94       (28,251,442.66)         2,913,934.34          

, S nv q iy Wmdx. 3,856,368.58           24,240.69            (3,823,644.80)           56,964.47               

ls%vd NdKav 26,068.00                3,882.00              (18,300.00)                11,650.00               

ld¾hd, yd úúO WmlrK 12,620,958.96         216,975.07          (12,015,396.92)         822,537.11             

347,110,043.13   7,934,287.89    (303,630,773.52)   51,413,557.50    

, sshd y, w.h 71,711,797.41      225,846,803.14   
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2011¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk ¡ 02

w¾:idOl wruqo, a wdfhdackh

› ,xld re( › ,xld re(

iy;sl m;a wxl 2011 2010

1           200-15-030477-8 3,347,117.03       3,083,479.57     

2           200-15-030478-6 3,347,117.03       3,083,479.57     

3           200-1503-0479-4 3,347,117.03       3,083,479.57     

4           200-15-03-13793 3,347,117.03       3,083,479.57     

5           200-15-03-13793 2,000,000.00       -                     

6           200-15030494-8 3,277,020.82       3,018,904.53     

7           200-15-03-9758-5 2,128,691.46       1,961,023.99     

8           2-0015-14-16561 1,601,131.58       1,475,017.62     

9           2-0015-15-16545 1,601,131.58       1,475,017.62     

10         2-0015-14-16545 1,601,131.58       1,475,017.62     

11         2-0015-14-16570 3,229,500.00       3,000,000.00     

12         2-0015-03-13718 3,000,000.00       -                     

31,827,075.14     24,738,900         
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2011¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 03

f;d.h

› ,xld re( › ,xld re(

2011 2011

ridhkd.dr øjH" ùÿre NdKav iy úoHd.r NdKav 2,364,967.79      3,113,585    

,sms ÞjH iy úúO .nvd NdKav 359,351.79         504,444       

m%ldYk f;d. 138,776.00         819,954       

ksfhdacs; m%ldYk f;d. 17,405.84           17,406         

f.dvke.s,s kv;a;= 299,339.22         296,845       

3,179,840.64      4,752,234    

igyk 04

Kh.e;shka yd fjk;a ,eìh hq;= oE

ld¾huKav, Kh.e;shka W;aij w;a;sldrï ^igyk 04ta& 54,500.00           57,500         

w;a;sldrï iy fjk;a ,eìh hq;= oE ^igyk 04î& 71,713.06           290,819       

126,213.06         348,319        
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2011¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

^igyk 04 ta&

ld¾hd, Sh  Kh.e;shkA ¡ W;Aij w;aa;sldrï

› ,xld re( › ,xld re(

2011 2010

fiajlhska ,nd.;a W;aij w;a;sldrï

54,500.00      57,500            
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2011¡12¡31 Èfkka wjikajjq j¾Ih i|yd .sKqï m s<sno igyka

^igyk 04 ì&

w;a;sldrï iy fjk;a ,eìh hq;= oE › ,xld re( › ,xld re(

2011 2010

cd;sl tï'Ô'à'tia' m¾fhaIK cd,h -                  1,750             

fjk;a w;a;sldrï -                  4,004             

uqoaor w.%ssu 6,500.00          6,500             

cd;sl m¾fhAIK iNdj 15,000.00        150,164         

fkajdissl myiqlï iemhsfuka  ,o wdodhï 2,200.00        -                 

ÿrl;k .dia;= whlr.kSï 966.00             -                 

mrudKq n,Yla; wêldßh -                  7,381             

ldikA (Cursons) -                  14,800           

iS$i ,xld Tlaisscka iud.u -                  106,220         

wd¾'ã'wd¾'bkaviaá%ia 16,102.50        -                 

fïÜfg%da fmda,sg%ka T*siaa mqoa.,sl iud.u 14,994.56        -                 

ux., bf,lafg%daksla iqm¾ ud¾lÜ 15,950.00        

71,713.06        290,819          
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2011¡12¡31 Èfkka wjikaj q j¾Ih i|yd .sKqï ms< sno igyka

igyk 05

fiajl wdmod Kh

› ,xld re( › ,xld re(

2011 2010

fiajl wdmod Kh

3,647,741.00   3,459,729.00    
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2011¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 06

;ekam;= l,ska l< f.ùï iy w;a;sldrï › ,xld re( › ,xld re(

2011 2010

wdmiq mshjd .; yels ;ekam;= ^igyk 06ta& 410,100.00      410,100       

l,ska  f.ùï foaYSh ^igyk î& 868,251.61      1,178,393    

l,ska  f.ùï iy úfoaY w;a;sldrï ^igyk 06iS& 3,275,721.55   4,320,080    

l,ska f.ùï iy Khjr ,sms w;a;sldrï ^igyk 06ã& 1,492,728.00   3,578,177    

Ydl ffi, úÞHd wxYfha rdlal i|yd w;a;sldrï -                   3,675           

iajdNdúl úÞHd wOHhk wxYfha fmd;a rdlalh i|yd w;a;sldrï 5,489.50          5,490           

N=.¾N wxYfha rduqj i|yd w;a;sldrï 4,960.00          4,960           

,S w,ä j i|yd w;a;sldrï -                   952              

wOHË f.dvke.ss,s fomd¾; fïka;=j 3,429,476.17   8,200,440    

yhsfv%d,sslaa cela i|yd w;a;sldrï 4,000.00          4,000           

ie,iqï we§u i|yd w;a;ssldrï 1,097,477.65   1,097,478    

10,588,204.48 18,803,745  

igyk 06ta

wdmiqqq whlr .; yels ;ekam;=

,ld 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 wk;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           

410,100.00      410,100        
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2011¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 06 ì

bÈßhg l< f.ùï$fo aYSh
› ,xld re( › ,xld re(

2011 2010

weußldkq ridhk ix.uh 87,572.00      84,001           

weußldkq fN!;sl úoHd ix.uh 82,715.26      85,699           

laIqøÂj úoHd ms<sn| weußldkq ix.uh 3,648.65        61,534           

ldka;d mdxY= úoHd×hskaf.a ix.uh -                2,742             

weußldkq mqrd úoHd ix.uh 10,412.40      11,169           

i;aj p¾hdj ms<sn|(behaviour)  ix.uh 4,537.50        2,420             

ì%%;dkH mdxY= úoHd{hskaf.a ix.uh 9,542.11        9,428             

ì%%;dkH mßir úoHd;aul ix.uh -                5,120             

flaïì%Ê úYaj úoHd, uqøKd,h 143,363.28    96,091           

m%Odk ;em,a ia:dkdêm;s uykqjr 2,500.00        2,500             

f¾.= wOËl fckrd,a ¡ wdrlaIl noao 15,625.00      -                

bxÈhdKq úoHd úoaj;a m¾Ioh -                15,013           

.af,dan,a lf,laÜ î'ù 9,026             

› ,xld bkaIqjrkaia ^fiajl uKav,fha rlaIK wdjrK& 400,000.00    500,000         

fïÜfg%da fmda,sg%ka Tmsia mqoa.,sl iud.u -                50,680           

uelañ,ka iíials%maIkaia iud.u 8,569.84        60,475           

cd;sl N= úoHd ix.uh 4,044.00        6,138             

whss'B'B'B 29,089.00      27,435           

ksõ ihkaáiaÜ 11,800.88      13,548           

fmda¾Ü,kaâ liagu¾ i¾úia 27,443.27      -                

tia î *af¾gia 458.54           36,533           

ihkaá*sla weußld 5,348.80        5,512             

fcdakalS,aia T*sia TfgdafuIka ^mqoa.,sl& iud.u 17,968.75      -                

frdh,a tkag¾fuf,daðl,aiaa ix.uh -                37,246           

Tlaia*â m%ldYk -                7,499             

mdxY= úoHd ms<n| weußldKq ix.uh -                26,619           

o ú,sS fykhskskaa ix.uh -                7,238             

rcfha m%ldYk ms<sn| wêldß -                13,500           

úch mqj;am;a 780.00           -                

ffcj ixrlaIK ix.uh 2,832.33        1,227             

868,251.61    1,178,393       
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2011 ¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 06 iS

w;a;sldrï ^úfo aY ñ,§.ekSï& › ,xld re( › ,xld re(
2011 2010

iS$i ta fÊ fldama wekaâ ikaia 81,232.07          256,727          

we.%sfgla lkai,agkaÜia 7,900.57            7,900              

weu¾Ika ,hs*a ihkaia iud.u 1,546.27            1,546              

weßykaÜ 1,559.88            297,257          

Agrile Life Science technology 47,462.04          -                 

îã tÉ ,efndargß ima,h¾ia 3,071.80            3,072              

î tÉ í,elafõ,a iud.u 21,646.55          21,647            

fnlaudka le,sf*dakShd 11,873.65          11,874            

nqla fkÜj¾la bkag¾keIk,a -                     8,638              

nfhdafglafkd,ðia -                     298,967          

nfhdal=jhs*a m%vlaia ^Bioqwip products& -                     9,596              

nqlaisiagï ma,ia iud.u 31,051.26          -                 

leî m%ldYlfhda 6,457.43            6,457              

flaïì%Ê úYaj úoHd, uqøKd,h 4,216.34            13,027            

fld,amdud¾ bkg¾kIk,a mqoa.,sl iud.u 518,478.32        281,586          

Cyberopatics Semiconduoton 87,608.00          -                 

fâúä mkakS -                     16,423            

ã'tia' nqla bkag¾keIk,a 31,554.66          -                 

fvda¾,ska lskav¾ia,s bkaÈhd -                     10,358            

fâfg%dka bkfldm¾f¾gâ 33,157.00          -                 

t,aiafjh¾ ihkaia 61,008.50          61,009            

weußldkq lSg úÞHd ix.uh 18,922.66          18,923            

tkagÉ bkaiqukaÜiaa -                     93,044            

thd,d isx.mamq¾ mqoa.,sl iud.u 128,678.38        -                 

B tia ta bkala 4,974.30            4,974              

Fritssch Gmbh 376,627.87        -                 

*sI¾ ihkaá*sla ¡ tlai;a rdcOdkssh 209,518.90        -                 

*aÆld flñl,a 34,771.47          34,771            

ð î iss ihkaá*sla blshqmaukaÜ -                     289,515          

.,dia fjhd¾m*hsnela fldf,da ysÑhs,a -                     27,831            

fÊikaiaa bkala -                     1,013,893       

Heraous Clevious Gmbh 61,738.90          -                 

bkag¾keIk,a f;dïika iud.u 5,566.26            5,566              

cd;shka;r i;aj úÈHd wruqo, 8,072.50            -                 

bkaf*da ueÜ ^bkaÈhd& iud.us -                     235,896          

fcdakaú,S wekaâ ikaia 98,592.77          11,682            

fcklkaia 3,893.06            57,249            

lÆj¾ welvñla 47,733.25          47,733            

t,a tÉ we,siaka iy iud.u 5,215.09            5,215               
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tï fÊ meg¾ika ^ihkaá*sla& iud.u 20,447.53          20,448            

tka tÉ î tia iud.u 33,211.54          66,131            

Tlaia*¾â úYaj úÞHd,h 4,284.53            4,285              

wd¾'tia' lïmrkaia weußldj -                     222,702          

m¾fhaaIK fiajd iud.u 12,973.59          -                 

iams%kac¾ j¾,.a lshïîÜ 77,558.66          63,369            

is.aud we,aâÍÉ 32,616.72          32,617            

iekan¾.a wkaâ fiakSâjhskaâ -                     134,226          

iSudâiq wdishd meismsla -                     286,682          

tia'tïwhs äiaáhqìqhqIka 80,642.96          -                 

fÜ,¾ iy *ekaisia 20,833.76          20,684            

g¾mska äiaaáhqìhqIka fiaúia ,ssñgâ 11,043.48          11,043            

f;duia ihká*sla 497,733.96        -                 

fjkaa bkaÈhd bkafmdaÜ wekaâ tlaiafmdaÜ 1,167.50            1,168              

ù ví,õ wd¾ bkag¾keIk,a iud.u 186,652.36        1,133              

j.kska.ka lDIssld¾ñl úYaaj úoHd,h fko¾,ka;h 9,727.20            9,727              

jhs,aâflda jhs,aâ,hs*a ima,hs lïmKs 102.38               102                 

f,daal fi!LH ixúOdkh 691.82               692                 

f,dalúÞHd m%ldYk 2,479.52            2,479              

jki;=ka iemhsfï iud.u 39,208.29          -                 

hkdflda ksõ ihkaia 290,216.00        290,216          

3,275,721.55     4,320,080       

sthn 6dW

l,ska l< f.ùï iy w;a;sldrï ^Khjr ,ssm sss&

› ,xld re( › ,xld re(
2011 2010

Khjr ,sm wxl fla tka$tia whs t,a$98$32 - 1,176            

Khjr ,ssm wxl fla tka$tia whs t,a$010$125 - 1,351,436    

Khjr ,ssm wxl fla tka$tia whs t,a$010$124 - 1,036,679    

Khjr ,ssm wxl fla tka$tia whs t,a$010$154 - 1,188,886    

Khjr ,ssm wxl fla tka$tia whs t,a$011$384 1,492,728.00  -

1,492,728.00  3,578,177     
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2011 ¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

igyk 07

uqo, a yd nexl= fYaIh

cd;sl b;sß lsÍfï nexl=j" uykqjr ¡ w¾:idOl wrqo,a .sKqu

.ssKqqï wxl ¡1¡0015¡01¡02989 4,725,694.67    3,699,237     

cd;sl b;sß lsÍfï nexl=j" uykqjr ¡ m¾fhIK wruqo,

.sKqqïwxl ¡ 1¡0015¡01¡03152 54,950.14         52,283           

cd;sl b;sßlsÍfï nexl=j" uykqjr ¡ wdmod Kh wruqo,

.sKqïwxl ¡ 1¡0015¡109¡1808 158,659.52       194,398        

,xdld nexl=j uykqjr ¡ .sKqï wxl tka wd¾ t*a iS$162747 1,400,605.62    1,218,235     

,xld nexl=j uykqjr .sKqï wxl 32794 1,499,306.00    2,286,843     

,xld nexl=j uykqjr ¡ .sKqï wxl 32795 21,106,813.68  8,181,163     

,xld nexl=j uykqjr¡ .sKqï wxl 32779 3,205,241.83    3,139,048     

32,151,271.46     18,771,207     

igyk 08

f.úh hq;= .sKqï

Kh ysssñfhda ¡ iemhqï yd fiajdjka ^igyk 8ta& 1,267,359.22       545,514          

fjk;a Kh ysñfhda iy f.úh hq;= oE ^igyk 8ì& 162,273.77          203,015          

1,429,632.99       748,529           
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2011 ¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka
igyk 8 ta

Kh yñfhda ¡ iemhqï yd fiajdjka 

› ,xld re( › ,xld re(

2011 2010

wdpd¾Hh wd¾'r;akdhl 1,450.00       -                  

is$i lekaä gh¾ Í ì,aäka lïmeKss 75,050.60       38,045             

foaYSh wdodhï fomd¾;=fïka;=j 24,196.73       18,082             

à tia fla l=udrisxy -                  300                  

wn,ss øjH i|yd kej; f.úhhq;= ;ekam;= 2003 -                  4,275               

fyïikaia bkag¾keIk,a m%hsfjÜ ,sñgâ 50,366.40       -                  

á .dñŒ is,ajd 71,359.50       -                  

kq.,shoao 49,500.00       47,500             

ta tï wkqrr;ak -                  2,000               

ikaokï is;a;ïm,ï -                  3,300               

is.aud flñl,a m%hsfjÜ ,sñgâ 9,856.00         -                  

Solvkem trading Co.Ltd 57,320.00       -                  

uydpd¾Hh wisß kdkdhlaldr 2,770.00         -                  

yÊð tï fla tï yika iy iyfydaorfhda 2,775.00         14,970             

lE.,a, fudag¾ia -                  39,550             

fla'á'î' .=Kfialr -                  120                  

T,a iSf,daka mí,sla uefkÊukaÜ weisi`agkaÜ -                  20,000             

T¾.ksla fÜ%äka m%hsfjÜ ,sñgâ 343,396.00     17,772             

mS'fl'ã' p;=rx. -                  400                  

fcdaka lS,aia -                  5,888               

fÊ' wls,jiï 485.50            -                  

ví'tï'fla'á'úfÊr;ak 450.00            -                  

ví'ð' chfiaalr 162.50            -                  

Ô'á'ta' ß‍*af¾cf¾gia mqoa.,sl iud.u 399,920.00     -                  

ß*a thd¾ bkaðksh¾ia 2,400.00         -                  

wïmsáh Tfgda flahd¾ 28,040.00       -                  

bkaød fudg¾ iafmahd mdÜia mqoa.,sl iud.u 9,235.00         -                  

tï'fÊ'wd¾'mSßia iy mq;%fhda 13,499.99       -                  

trx. ohdr;ak 140.00            -                  

úkag¾ Tfgda thd¾lekaäIka bkaðksh¾ia 19,700.00       -                  

wek,ssál,aa bkaiqhsukaia mqoa.,sl iud.u 100,366.00     -                  

o bkg¾keI,a ydâfjhd¾ 4,920.00         -                  

fld,shsg%ka mqoa.,sl iud.u -                  333,312           

1,267,359.22  545,514            
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2011 ¡12¡31 Èkg wjikajk j¾Ih i|yd .sKqï m s<sno igyka

igyk 8ì

fjk;a Kh ysñfhda iy f.úh oE

f.úh yels w¾:idOl wruqo,a 540.53                 540            

f.úh yels Ndrldr uqo,a 73.72                   74              

foaYSh wdodhï fomd¾;=fïka;=j -                      34              

f.úh hq;= r|jd .;a uqo,a 8,000.00              32,399       

B tÉ lreKdkdhl -                      3,031         

fla î tka r;akdhl -                      18,438       

f.úh yels NRC ;ekam;= 90,000.00            90,000       

wn,s øjH i|yd kej; f.úh hq;= ;ekam;= 3,470.00              3,470         

u,aj;aa; lkag%laIka 27,000.00            27,000       

úYajúÞHd, mSg.dia;= -                      10,000       

iqk¾ ihkaámsla 14,968.82            14,969       

› ,xld rlaIK ixia:dj 18,220.70            -            

wdpd¾Hh fÊ'tï' tiankavdr -                      3,060         

162,273.77          203,015      
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igyk 09

WmÑ; úhoï

› ,xld re( › ,xld re(

2011 2010

.ukd.uk yd hemSï §ukd 8,036.00              4,455         

rcfha ú.Kk .dia;= 575,045.00          289,749     

wkshï fiajl jegqma 126,474.84          35,037       

ikaksfõok 15,503.00            54,041       

w;sld, 77,708.38            76,615       

wdrlaIl fiajd 146,127.00          137,592     

iqNidOk 56,860.00            54,602       

idudkH kv;a;= ¡ ikSmdrlaIl 55,426.00            47,376       

idudkH kv;a;= ¡ WÞHdk 28,950.00            26,600       

idudkH kv;a;= ¡ wdydrmdk iemhSu 25,000.00            25,000       

c, .dia;=j 32,079.10            42,452       

wka;¾cd, fiajd 110,190.79          92,854       

tÉ chfialr ¡ jegqma 2,456.89              2,457         

jegqma ¡uydpd¾H tia'ta'l=,iqßh 26,879.20            18,322       

úÿ,sh 218,157.22          210,846     

m;a;r ì,a -                      1,260         

rlaIK 20.00                   -            

uqoaor .dia;= 10,630.00            -            

úúO úhoï 13,336.00            -            

ndysr úÞHd{ jegqma ¡ uydpd¾Hh tï'ta' lÍï 54,523.80            -            

ndysr úÞHd{ jegqma ¡ fÊ'mS'mouisß 27,518.87            27,847       

ndysr úÞHd{ jegqma ¡ udydpd¾Hh'tï'fl'ta'fla't,'Èidkdhl -                      41,186       

ndysr úÞHd{ jegqma ¡ uydpd¾Hh ;siai wd¾' fyar;a -                      27,459       

ndysr úÞHd{ jegqma ¡ wdpd¾Hh fiakdër -                      12,608       

1,610,922.09       1,228,358   
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2011 ¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka
igyk 10

úfYaIs; wruqo, a iy m%odk › ,xld re( › ,xld re(

2011 2010

uq,slwOHhk wdh;kfha w¾:idOl wruqo, 38,753,451.97    30,344,535        

úY%dñl idudðl wruqo, 1,233,887.81      2,020,836          

W;aaij w;a;sldrï wruqo,a 247,000.00         -                    

wdmod Kh wruqo 158,659.52         194,398             

úfYaIs; wruqo,a ^igyk10ta& 15,493,538.02    3,888,924          

m¾fhIK wruqo, 884,199.14         281,267             

56,770,736.46    36,729,960        

igyk 10 ta

úfYaIs; m %odk fYaIhka
mdie,a úÞHd jev igyk 19,582.26           -                    

wd¾ ð 2005$ã tï tï$01 ¡wdpd¾h flfy,amkak, -                     806,899             

cd;ssl lDIsld¾ñl fj<o fldñiu -                     766                    

c, iólaIKh B B î -                     589,999             

wOHdmk pdßld B B î 2004 -                     1,638                 

wd¾ ð $2004$mS04 ¡wdpd¾h fiakdër -                     166,829             

jevuqÆj ¡ (Short corse on bioogical tretment for india) -                     2,995                 

î'B'tia'à wdOdr 62,412.22           87,242               

QWIP -                     1,713                 

ta ð$2006$04 ¡ wdpd¾h bland,a -                     42,658               

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           439,685             

wd¾ ð 2007$tia mS wd¾$01 -                     1,582                 

mdi,a .=rejre iy isiqka i|yd jevuqÆ 275,283.57         627,850             

ihkaáhd ^úÞHd& i.rdj 230,005.75         176,206             

iS'iS'ã' uqrex.d 130,568.89         241,955             

ihssÜud hqksj¾isá 383,647.50         265,058             

c, idïm,a mÍlaIj -                     69,300               

fld¾mkafy.ka úYaúÞHd,h 131,626.46         167,626             

WkÉÖ c, ;;aj mÍIK 27,433.50           17,711               

tka'ví,Sõ'tia'ã'î' iafÜIka l,dTh 7,600.84             71,268               

nfhdaweihd 49,442.83           49,443               

úÿ lsrK 73,249.31           -                    

jd¾Isl iudf,dapkh 53,500.00           -                    

újD; úYaj úÞHd,h kdj,¡ wdpd¾h bland,a 31,777.95           

újD; úYaj úÞHd,h kdj,¡ udydpd¾h .dñKS 61,020.00           

le,Ksh úYaj úÞHd,h ¡ udydpd¾h nKavdr 45,000.00           

fidaa,d wdishd 463,498.54         

úÞd;d 20,860.90            
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iïuka;%K 940,427.87         

isâkS úYaj úÞHd,h 1,333,302.70      

wd¾'Ô/2011/B'lshqqq$01 22,640.00           

is'fla'ã' úhnd 497,463.71         

wd¾'Ô/2011/î'tia/01 568,570.00         

tÉ'B'à'iS'jHmD;sh 169,800.00         

wkqrdOmqr c,gexlsh 9,798,800.00      

c, úYaf,aIKh wdpd¾h fíkacóka 5,995.00             5,995.00            

15,493,538.02    3,888,924.00     

2011 ¡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 14,559,690.00    10,955,588        

m%;s mQ¾Kh lr .; hq;= wê úhoï l< m%odk -                     27,088               

14,559,690.00    10,982,676        

igyk 12 › ,xld re( › ,xld re(

2011 2010

úhoï l< m%d.aOk wruqo, 132,937,793.73  114,655,518      

27,377,742.99    15,916,062        

úhoï l< rcfhka ,o m%.aO m%odk

160,315,536.72  130,571,580      

úhoï fkdl< m%d.aOk wruqo,

úhoï fkdl< m%d.aOk wruqo, 546,691.27         958,968             

úhoï fkdl< rcfhka ,o m%.aOk m%odk 2,668,799.01      1,953,938          

3,215,490.28      2,912,906           
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2011 ¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka
igyk 13

wfkl=;a wdodhï › ,xld re( › ,xld re(

2011 2010

úfoaYSh yd foaYSh m%odk ^igyk 13ta& 8,901,629.40      1,758,257.00   

mß;Hd. 2,788,500.00      -                   

fmd;a úlsŒSï 16,660.83           4,817               

úúO wdodhï 180,355.27         161,636           

,enq fmd<sS 157,975.73         150,979           

úfoaYSSh uqo,aa yqjudre m%;s,dN 30,716.21           -                   

Y%jdkd.drh l=,shg §fïka ,o wdodhï 6,000.00             6,600               

fkajdissl myiqlï iemhsfuka  ,o wdodhï  (NOTE 138) 152,329.02         446,647           

cd;sl úÞHd mokfïka  ,o wdodhï (NRC Rent) 180,000.00         180,000           

wn,s øjH w,úfhka ,o m%;s,dN 151,666.73         -                   

12,565,833.19    2,708,936        

igyk 13ta

úfo AYSh yd fo AYSh m %Odk wdodhu

mdie,a úÞHd jev igyk 134,417.74         177,043           

c, iólaIKh B B î c, iïmdok uKav,h l=reKE., - 4,051               

wd¾ ð$ 2006$ta ta tia wd¾$04 - 2,169               

î B tia wdOdr 24,830.00           18,822             

wd¾ ð$2006$B B î$08 220,482.80         218,233           

wd¾ ð$2007$B î$05 - 46,590             

úfYaIs; m¾fhaIK wdOdr uqo,a - 80,860             

mi,a .=rejre iy isiqka i|yd jevuqÆ 88,364.00           420,697           

ihkaáhd ^úÞHd& i.rdj - 149,594           

iS'iS'ã' uqrex.d 111,386.39         188,891           

fldamka fy.ka úYaúÞHd,h 35,999.99           157,367           

WkÉÖ c, ;;aj mÍlaIK 517,610.48         40,203             

tka'ví,Sõ'tia'ã'î' iafÜIka l,dTh 202,288.76         77,675             

nfhda weihd - 175,557           

ihs;dud úYajúÞHd,h 11,960.70           -

úÿ lsrK 247,453.33         -

jd¾Isl iudf,dapkh 76,500.00           -

újD; úYaj úÞHd,h kdj,¡ wdpd¾h bland,a 6,247.05             -

fidaa,d wdishd 1,256,224.33      -

úÞd;d 60,864.10           -  
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iïuka;%K 3,481,518.16      -

issSssâkS úYaj úÞHd,h 196,545.28         -

is'fla'ã'úhnd 7,536.29             -

wd¾ ð 2004$î tia$01 20,000.00           -

HECT jHdmD;sh 200.00                -

wkrdOmqr Èia;s%la gexlsh 2,201,200.00      -

c, úYaf,aIKh wdpd¾h fíkacóka - 505                  

8,901,629.40      1,758,257        

igyk 13î

fkajdissl myiqlï iemhsfuka  ,o wdodhï  

fkajdissl myiqlï iemhsfuka  ,o wdodhï  486,364.52         -

wvql,d Y%kd.drh iy ldur kv;a;= úhoï (334,035.50)        -

152,329.02         -                    
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2011 ¡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(
2011 2010

fõ;k ^jegqma& 54,746,283.90  48,952,143        

w¾:idOl wruqo, ioyd 7,060,176.55    5,414,740          

fiajl Ndrldr wruqo, ioyd 1,412,035.28    1,082,948          

wkshï fiajl §ukd 632,279.46       425,650             

w;sld, 882,387.47       825,850             

64,733,162.66  56,701,331        

igyk 15

.ukd.uk

foAYSh 301,657.50       343,128             

225,677.60       592,480             

úfoAYSh 

527,335.10       935,608             

igyk 16

iemhqï lrejka iy mdßfNdack úhoï

,sms øjH iy ld¾hd, wjYH;d 541,173.32       374,301             

bkaok yd mssßmyÿ 1,307,977.91    1,025,265          

ridhk  øjH iy ùÿre NdKav 3,029,739.63 4,116,958       

mdßfNdaack øjH 4,570,128.30    3,393,215          

9,449,019.16    8,909,739          

igyk 17
kv;a;= úhoï

f.dvke.ss,s 2,359,995.94    2,450,282          

WmlrK 4,263,129.36    2,934,773          

fudg¾ r: jdyk 987,259.36       831,970             

7,610,384.66    6,217,025           
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igyk 18

2011 ¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka

fldka;%d;a;= fiajd úhoï

 › ,xld re( › ,xld re(

2011 2010

m%jdyk 1,034,501.00       789,664           

ikaksõok 607,444.63          506,640           

;eme,a .dia;= 168,035.00          150,224           

úÿ,s .dia;= 5,172,061.54       4,406,590        

c, .dia;= 949,761.15          1,148,761        

WoHdk kv;a;= 347,400.00          319,200           

ikSmdrlaIl fiajd 664,003.48          568,512           

wdrlaIl fiajd 1,753,524.00       1,730,769        

fNdackd.dr fiajd 300,000.00          300,000           

wka;¾cd, fiajd 1,420,411.18       831,300           

12,417,141.98     10,751,660      

igyk 19

fjk;a úhoï

m%pdrKh ^mqj;am;aoekaùï& 370,620.80          263,343           

;DK WÞHdk i|yd úhoï ^oUq,aa, bvu& 180,000.00          180,000           

ú.Kk .dia;= 445,296.00          200,000           

Y%jKd.dr iy ldur kv;a;=j 8,710.00              4,230               

nexl= .dia;= 65,467.74            148,443           

i;aldr §ukd 6,000.00              5,550               

modk úhoï ^igyk 19ta& 8,901,629.40       1,758,257        

mdßf;daIslh 3,604,102.50       908,578           

fiajl rlaIK 500,000.00          450,000           

f.dvke.s,s ¡ rlaIKh  344,057.16          347,604           

fudg¾r: jdyk rlaIKh iy n,m;% .dia;= 261,344.74          158,014           

m%ldYk yd odhl uqo,a 303,300.02          137,371           

idudðl .dia;= 735,431.55          660,093           

úúO úhoï 665,550.03          405,719           

uqøK$Pdhd msgm;a 68,523.00            46,953             

m%ldYk ¡ mß;Hd. 664,915.62          5,001               

m¾fhIK lñgq /iaùï úhoï 23,216.75            21,353             

iqNidOkh 726,211.40          658,553           

úfoaY uqo,a yqjudre j, wjdis -                      40,083             

17,874,376.71     6,399,145         
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2011 ¡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(

2011 2010

mdie,a úoHd jev igyk 134,417.74     177,043      

c, iólaIKh B B î c, iïmdok uKav,h l=reKE., - 4,051          

wd¾ ð$2006$tata tia wd¾$04 - 2,169          

î B tia wdOdr 24,830.00       18,822        

wd¾ ð$2006$B î$08 220,482.80     218,233      

wd¾ ð$2007$B B î$05 - 46,590        

úfYaIs;  m%OdK wdOdr uqo,a - 80,860        

mi,a .=rejre iy isiqka i|yd jev uqÆ 88,364.00       420,697      

ihkaáhd ^úÞHd& i.rdj - 149,594      

iS'iS'ã' uqrex.d 111,386.39     188,891      

fldfmakafyaÂka úYaúÞHd,h 35,999.99       157,367      

WkÉÖ c, ;;aj mÍIK 517,610.48     40,203        

tka'ví,Sõ'tia'ã'î' iafÜIka l,dTh 202,288.76     77,675        

nfhda weihd - 175,557      

ihssÜud hqksj¾isá 11,960.70       

úÿ lsrK 247,453.33     

jd¾Isl iudf,dapkh 76,500.00       

újD; úYaj úÞHd,h kdj,¡ wdpd¾h bland,a 6,247.05         

fidaa,d wdishd 1,256,224.33  

úÞd;d 60,864.10       

iïuka;%K 3,481,518.16  

issSssâkS úYaj úÞHd,h 196,545.28     

is'fla'ã'úchnd 7,536.29         

wd¾ ð 2004$î tia$01 20,000.00       

HECT jHdmD;sh 200.00            

wkrdOmqr Èia;s%la c, gexls ioyd jHdmD;sh 2,201,200.00  

c, úYaf,aIKh wdpd¾h fíkacóka - 505             

8,901,629.40  1,758,257    
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2011 ¡12¡31 Èfkka wjikajq j¾Ih i|yd .sKqï m s<sno igyka
igyk 20

fmr j¾Ifha .e,mSï
› ,xld re( › ,xld re(

2011 2010

ner
ridhk øjH f;d. 1,978.87          -                 

ÿrl;k -                  6,811             

úÿ,sh -                  1,701             

f.dvke.s,s kv;a;= f;d. 28,435.85        -                 

fkajdissl myiqlï -                  1,850             

kej; f.úh hq;= ;ekam;= 4,275.00          -                 

á'l=udrisxy 300.00             -                 

ta tï wkqrr;ak 2,000.00          -                 

ikaokï is;a;ïm,ï 3,300.00          -                 

uqoaor .dia;= 34.00               -                 

foaYSh wdodhï fomd¾;=fïkka;=j 18,438.07        -                 

wdmiq f.úh hqq;= /ojqï .dia;= 32,398.59        -                 

ld¾hd, WmlrK 28,414.50        -                 

wdmiq f.ùï i|yd wê úhoï l< m%odk 27,088.05        -                 

f.ùï kj;doeuqq fplam;a 4,685.00          -                 

f.dvke.s, bÈlsÍï fom¾;=fïka;=j fj; f.úh hq;= 

wê ;lafiare .dia;= 211,562.08      -                 

jegqma 13,700.00        52,030           

376,610.01      62,392           

yr

m%ldYk f;d. 9,893.39          -                 

laIhùï 8,417.11          117,090         

fmd,a m¾fhaIK 1,750.00          -                 

ridhkd.dr øjH"  iy úÿre NdKav 4,004.50          -                 

Khjr ,sm wxl fla tka$tia whs t,a$98$32 1,176.31          -                 

úÞHd.dr WmlrK ¡ jir10 100,574.97      -                 

WmlrK ¡ jir10 4,630.00          -                 

,S w,ä j i|yd w;a;sldrï 952.00             -                 

yss. jegqma -                  131,850         

rdlalh i|yd w;a;sldrï 3,675.00          -                 

ridhk  øjH iy úÿre NdKav -                  16,843           

135,073.28      265,783         

241,536.73      (203,391)         
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ld, úYaf, aIKh 2011 ¡ 12 ¡31 Èkg Kh.e; ss iy fjk;a ,eîï 

w; a; sldrï iy fjk;a ,eìh h q; =oE (65"213'06

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 m¾fh aIK idNdj 15,000.00         - - - - -

wd¾ 'ã'wd¾ 'bk avi aá %i a 16,102.50         - - - - -

fïÜfg%d a fmd a, sg%k a T* si a m qo a., sl iud.u 14,994.56         - - - - -

fk ajdi ssl myiqlï iemh sfuk a  ,o wdodhï 2,200.00           - - - - -

ÿrl;k .di a; = whlr.kSï 966.00              - - - - -

ux., bf,lafg%dk sl aa i qm¾udlÜ 15,950.00         - - - - -

65,213.06         - - - -

W;aij w; a; sldrïre( 54"500'00

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

53,000.00         1,500.00   - - - -

53,000.00         1,500.00   - - - -

ld, úYaf, aIKh Khysñhk a iemh qïlrejk a iy fi ajdjk a 2009¡12 ¡31 Èkg re( 1267 "359'22

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

foaY Sh wdodhï fomd¾; =fïk a; =j 24,196.73         - - - - -

yÊð tï fla tï yika iy iyfydaorfhd a 2,775.00           - - - - -

is$i lek aä gh¾ Í ì, aäk a lïmeKss 75,050.60         - - - - -

kq.,shoao 49,500.00         - - - - -

bk aødfudg¾ i afm ahdmÜi a m qo a., sl iud.u 9,235.00           - - - - -

tï'fÊ'wd¾ 'm Sßi a iy m q; %fhd a 13,499.99         - - - - -

trx. ohdr; ak 140.00              - - - - -

T¾.ksla fÜ %äka m %h sfjÜ , sñgâ 343,396.00      - - - - -

wïm sáh Tfgd a fl ahd¾ 28,040.00         - - - - -

ß*a thd¾ bk aðk sh¾i a 2,400.00           - - - - -

fyïikai a bk ag¾keIk, a m %h sfjÜ , sñgâ 1,450.00           - - - - -

á .dñŒ i s, ajd 50,366.40         - - - - -

is. aud flñl, a m %h sfjÜ , sñgâ 71,359.50         - - - - -

fid a, aflï fg%äk a m qo a., sl iud.u 9,856.00           - - - - -

uydpd¾Hh wi sß kdkdhlaldr 57,320.00         - - - - -

fÊ' wls,jiï 2,770.00           - - - - -

ví'ð' chfi aalr 485.50              - - - - -

Ô'á'ta'  ß ‍*af¾cf¾gi a m qo a., sl iud.u 162.50              - - - - -

úkag¾ Tfgd a flhd¾ fld,ïn q bk aðk sh¾i a 399,920.00      - - - - -

wek, ssál, aa bk ai quki a m qo a., sl iud.u 19,700.00         - - - - -

o bkg¾keI, a ydâfjhd¾ 100,366.00      - - - - -

ví'tï'fla'á'úfÊr; ak 4,920.00           - - - - -

450.00              - - - - -

1,267,359.22   - - -            - -             
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2011.12.31 Èfkka fjk ajq Kh y sñhk a iy f.úh h q; = fY aaI re ( 162"273'77

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

f.úh h q; = fi ajl w¾:idOl wruqo, - - - - - 540.53        

f.úh h q; = fi ajl Ndrldr wruqo, - - - - - 73.72          

rojd .; a f.úh h q; = uqo, a 8,000.00         - - - - -

cd; sl úÞHd mokfï l =, S ^tk'wd¾ 'i S& - - - - - 90,000.00  

u, aj; a; li ag%l aIk a - 27,000.00 - -

wn,s øjH i|yd kej; f.úh hqk = ;ek am;= - 3,220.00     - 250.00        

iqk¾ ihkaámsla - 14,968.82 - - - -

› ,xld rlaIK ixia: dj 18,220.00      - - - -

26,220.00      14,968.82 3,220.00     27,000.00 -              90,864.25  

WmÑ; úhoï re ( 1 "610"922'09

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

úÿ,sh 218,157.22    - - - - -

jegqm a yd §ukd 126,474.84    - - - - -

rcfh a ú.Kk .di a; = 445,296.00    - 129,749.00 - - -

ikak sfõokh 15,503.00      - - - - -

w;sld, 77,708.38      - - - - -

wdrlaIl fi ajd 146,127.00    - - - - -

iqNidOkh 56,860.00      - - - - -

idudkH kv;a; = ¡  ik SmdrlaIl 55,426.00      - - - - -

idudkH kv;a; = ¡  WÞHdk 28,950.00      - - - - -

idudkH kv;a; = ¡  wdydrmdk iemh Su 25,000.00      - - - - -

tÉ chfialr ¡  jeg qm a 2,456.89         - - 2,456.89   - -

wk a;¾cd,h 110,190.79    - - - - -

c, .di a; =j 32,079.10      - - - - -

jeg qm a ¡uydpd¾H tia't a'l =,iqßh 26,879.20      - - - - -

.ukd.uk 8,036.00         - - - - -

ndysr úÞHd{ jeg qm a ¡  fÊ'm S'mouisß 27,518.87      - - - - -

ndysr úÞHd{ jeg qm a ¡  udydpd¾h' Mï'lÍkaa 54,523.80      - - - - -

rlaIKh .di a; = 20.00              - - - - -

úúO 13,336.00      - - - - -

uqo aor .di a; = 10,630.00      - - - - -

1,481,173.09 - 129,749.00 2,456.89   -              -                
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2011¡12¡31 Èkg fYaI m sßlai qu

› ,xld re( › ,xld re(

wxlh 2011 2010

t*aa$t$1 jdh q iñlrK 4,448,611.78       -

t*a$t$2 f.dvke., s 27,651,941.87     -

t*a$t$3 mß.Kl iy uqøK hk a; % 14,828,413.34     -

t*a$t$4 ik ak sfõok WmlrK 340,813.03           -

t*a$t$5 , S nv q iy Wmdx. 3,125,564.99       -

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 167,995,723.52   -

t*a$t$9+ m qi a;ld, fmd; a 11,502,225.77     -

t*a$t$10 fudg¾ jdyk 5,986,100.25       -

t*a$t$11 hk a; % fuj,ï iy ls%hd lrùï 760,465.28           -

t*a$t$12 ld¾hd, iy úúO WmlrK 10,914,497.43     -

t*a$t$13 Y S;lrK 1,070,372.38       -

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 769,197.40           -

U$t*a$t$1fi ajl w¾:idOl wruqo, a wdfhdckh 31,827,075.14     -

U$t*a$t$2i a:djr j; alï bj; a l sÍu - 151,666.73         

U$t*a$t$3bvfï wdlD; sh 37,500.00             -

U$t*a$t$4wdmod Kh wdfhd ackh 158,659.52           -

is$t$1 f.dvke. sss, s kv; a; = f;d. 299,339.22           -

is$t$2 ridhk øjH ùÿre NdKav iy ridhkd.dr WmlrK f;d. 2,364,967.79       -

is$t$3 k ssfhdð; f;d. m %ldYk 17,405.84             -

is$t$4 , sm s øjH f;d. 163,422.09           -

is$t$5 úúO f;d. 195,929.70           -

is$t$6 m %%ldYk f;d. 138,776.00           -

is$t$10 ,eî h q; = rl aIKh - -

is$t$11 iemh sï iy fjk;a w; a; sldrï 47,047.06             -

is$t$12 w; a; sldrï u; úfoaY f.ùï 3,275,721.55       -

is$t$13 Khjr , sm ss i SSud 1,492,728.00       -

is$t$14 W; aij w; a; sldrï 54,500.00             -

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; = 410,100.00           -

is$t$19 l, sk a l< f.ùï 852,168.07           -

is$t$20 fjk;a ,eìh h q; = . sKqï 18,166.00             -

is$t$21 i a:djr ;ek am; = i|yd ,eìh h q; = fmd<s 1,925,873.28       -

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; = - 3,470.00              

is$t$24 f.úh h q; = úY ajúÞHd, m SG .di a; = - -  
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is$t$26 i qk¾ ihk aám sl a - 14,968.82            

is$t$27 wdpd¾Hh fÊ'tï' ti ank avdr rlaIK f.ùï - -

is$t$30 Ydl ffi, úoHd wxYfh a , S w, ä j - -

is$t$31 › ,xld rlaIK ixi a:dj - 18,220.70            

is$t$34 Ydl Ôj úoHd wxYh ¡ rdl alh - -

is$t$36 yhfv%d a, sl a cel a 4,000.00               -

is$t$38 i ajNdúl úÞHd wxYh ^fmd; a rdl alh& 5,489.50               -

is$t$39 N=.¾N wxYfh a rduqj i|yd w; a; sldï 4,960.00               -

is$t$40 W; aij w; a; sldrï 247,000.00           

is$t$41 wOHË bÈlsÍï fomd¾; =fïk a; =j i|yd w; a; sldrï 3,429,476.17       -

is$t$42 ie<i qï we§u 1,097,477.65       

is$t$43 W; aij w; a; sldrï . sKqu - 247,000.00         

t, a$1 WmÑ; úhoï - 1,610,922.09      

t, a$2 Kh y sñfhd a - 1,267,359.22      

t, a$3 úhoï l< m %. aOk wruqo, - 132,937,793.73 

t, a$4 úhoï fkdl< m %d. aOk wruqo, - 546,691.27         

t, a$5 f.úh h q; = fi ajl w¾:idOl wruqo, - 540.53                 

t, a$6 f.úh h q; = Ndrldr uqo, a - 73.72                    

t, a$8 uq, sl wOHhk wdh;kfh a w¾:idOl wruqo, - 38,753,451.97    

t, a$10 wdh;k wruqo, 44,689,297.65     -

t, a$11 wdmi q f.ùï i|yd wê úhoï l< m %odk - -

t, a$12 mdßf;d aIsl i|yd fjk al sÍï - 14,559,690.00    

t, a$13 l aIh i|yd fjk a lÍï - 51,413,557.50    

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$17 f.úh h q; = uqo aor .di a; = - -

t, a$19 fjk;a f.úh h q; = . sKqï - -

t, a$20 f.úh h q; == rojd .; a uqo, a - 8,000.00              

t, a$21 úY %dñl idudlhk af. a wruqo, a . sKqu - 1,233,887.81      

t, a$22 m %d. aOk úhoï úfY aIs; wruqo, a iy mß;Hd. - 2,081,886.00      

t, a$23 mdie, a úÞHd jev igyk - 19,582.26            

t, a$25 f.dvke. s, s fldk a; %d; alrefjd a - 27,000.00            

t, a$26 wdmod Kh wruqo - 158,659.52         

t, a$29 wOHdmk pdÍld 2004 ¡  wdpd¾h i s, ajd ¡  B 'B 'î' - -

t, a$32 wd¾ ð$2004$m S$04 ¡  wdpd¾h fi aakdër - -

t, a$33 flá mdGud,d - -

t, a$36 úfY aaIs; m¾fh aIK m %odk wruqo, - 884,199.14         

t, a$37 m¾fh aIK wruqo, 10] - -

t, a$38 B'B 'î'  ¡  c, úY af, aIKh - 5,995.00              

t, a$39 tk a'ta'i s¡  Ydk a;d uy;añh - -

t, a$40 B'B 'î'  ¡  c, iïm;a uKav,h - -

t, a$41 wd¾ ð 2005$ã tï tï$01 ¡wdpd¾h flfy, amk ak, -

t, a$42 î B ti a m %odk - 62,412.22            

t, a$43 QWIP cd;Hk a;r jevuq¿j - -

t, a$44 wd¾ ð 2006$ta Ô$04 ¡wdpd¾h bland, a - -  
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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$50 wd¾ ð$207$ti a m S wd¾$01 - -

t, a$52 wd¾ ð$2007$ B î$05 wdpd¾h m S wd¾ ð fi akúr; ak - -

t, a$53 mdi, a . =rejre iy i si qk a i|yd jevuqÆ - 275,283.57         

t, a$55 nfhd a weihd - 49,442.83            

t, a$56 úÞHd i.rd - 230,005.75         

t, a$57 fld<fíf¾áõ - 130,568.89         

t, a$58 ih sgï úYajúÞHd,h - 383,647.50         

t, a$60 tk a'ví,Sõ'tia'ã'î' i afÜIk a l,dTh - 7,600.84              

t, a$61 wdpd¾h ùfld afm afycsk a - 131,626.46         

t, a$62 c, ;;aj mÍIK - 27,433.50            

t, a$63 c, idïm,a mÍlaIj - -

t, a$64 wê m sßi sÿ c, fhdckd l %uh - -

t, a$65 úÿ l srK - 73,249.31            

t, a$66 jd¾Isl iudf,d apkh - 53,500.00            

t, a$67 újD; úY aj úÞHd,h kdj,¡ wdpd¾h bland, a - 31,777.95            

t, a$68 újD; úY aj úÞHd,h - 61,020.00            

t, a$69 le,Ksh úY aj úÞHd,h 45,000.00            

t, a$70 fid aa,d wdi shd - 463,498.54         

t, a$71 úÞd;d - 20,860.90            

t, a$72 iïuk a; %K - 940,427.87         

t, a$73 i sâŒ úYaj úÞHd,h 1,333,302.70      

t, a$74 wd¾ ð$2011$Bls%s%$ 01 22,640.00            

t, a$75 i S'fl'ã 497,463.71         

t, a$76 wd¾ ð$2011ìti a$01 wdpd¾h kÈYdŒ 568,570.00         

t, a$77 bk afjdh si sh 17$2011 -

t, a$78 tÉ'B 'i s'jHdmD; sh 169,800.00         

t, a$79 wk qrdOm qr 9,798,800.00      

wh s$1 úfoaY SSh uqo, aa y qjudre m %; s,dN - 30,716.21            

wh s$2 rdcHh m %odk ¡mkrdj¾;k - 93,407,000.00    

wh s$3 rdcHh m %odk m %. aOk      ¡  úhoï l< re( 15 "916 "061'76 - 30,046,542.00    

             úhoï fkdl<  re( 1"953"938 '24 - -

wh s$4 kjd;ek a myiqlï ie,i Sfuk a ,; a wdodhï - 486,364.52         

wh s$5 Y %jKd.drh l =, sh g§fuk a ,; a wdodhï - 6,000.00              

wh s$6 fmd<s ,eîï - 157,975.73         

wh s$7 fmd a; aúl sŒï - 16,660.83            

wh s$8 úúO - 180,355.27         

wh s$10 mß;Hd. - 2,788,500.00      

wh s$13 wn, ss øjH úlsŒï - -

wh s$16 fo aY Sh yd úfoaY sh wruqo, a wdodhï - 8,901,629.40      

wh s$17 cd; sl úÞHd mokfïk a  ,o l =, S wdodhï - 180,000.00         

wh s$18 m %;Hd.Kkh l< jdh qiñlrK - 122,463,619.32  
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b$1 fj<o oek aùï 370,620.80           -

b$2 ú.Kk .di a; = 445,296.00           -

b$3 Y %jKd.dr iy ldur kv;a; =j .di a; = 8,710.00               -

b$4 f.dvke. s, s ¡  rl aIKh 344,057.16           -

b$5 nexl = .di a; = 65,467.74             -

b$6 ik ak Sfõokhh 607,444.63           -

b$7 NdKav k soyi a l sÍu 458.54                   -

b$8 wdrlIl noao iy fi ajd noao 15,625.00             -

b$9 oU q, a, ;DK WÞHdkh 180,000.00           -

b$10 úÿ, sh 5,172,061.54       -

b$11 bk aok 1,307,977.91       -

b$12 idudkH kv;a; = ¡  ik Smdrl aIl fi ajh 664,003.48           -

b$13 idudkH kv;a; = ¡  WÞHdk kv;a; =j 347,400.00           -

b$14 idudkH kv;a; = ¡  wdydrmdk iemh Sfï fi ajh 300,000.00           -

b$15 mdßf;d aIsl 3,604,102.50       -

b$16 fud ag¾ r: jdyk kv;a; =j 987,259.36           

b$17 fud ag¾ r: jdyk rlaIKh 217,753.76           -

b$18 fud ag¾ r: jdyk n,m;% 43,590.98             -

b$19 f.dvke. s, s kv; a; =j 2,359,995.94       -

b$20 WmlrK kv;a; =j 4,263,129.36       -

b$21 w; sld, 882,387.47           -

b$22 ;eme, a .di a; = 168,035.00           -

b$23 m Q¾j j¾I .e,m Sï - 241,536.73         

b$24 m¾fhIK uKav, /iaùï úhoï 23,216.75             -

b$25 wdrlaIl fi ajd 1,753,524.00       -

b$26 ld¾h uKav, m %jdykh 1,034,501.00       -

b$28 l, sk al<g odhl jk idudðl uqo, a yd m %ldYk 303,300.02           -

b$29 idudðl .di a; = 735,431.55           -

b$30 fi Ajl rlAIKh 500,000.00           

b$31 .ukd.uk yd hem Sï §ukd 301,657.50           -

b$32 i qNidOkh 726,211.40           -

b$33 c,h 949,761.15           -

b$34 jegqm a 54,746,283.90     -

b$35 fi ajl w¾:idOl wruqo, 15] 7,060,176.55       -

b$36 fi Ajl Ndrldr wruqo,      3% 1,412,035.28       -

b$37 mdúÉÑ l< , sm s øjH 541,173.32           -

b$38 mdúÉÑ l< ridhk øjH ù¥re NdKav iy 

ridhkd.dr NdKav 3,029,739.63       -

b$39 mdßfNd ack NdKav 4,570,128.30       -

b$40 uqøK 68,523.00             -

b$41 k s; s{ úhoï - -

b$43 i; aldr §ukd 6,000.00               -

b$45 l aIhùï 7,934,287.89       -

b$47 qWmn` 632,279.46           -

b$49 úúO 665,550.03           -

b$50 wk a;¾cd,h 1,420,411.18       -  
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b$53 foaY Sh yd úfoaY Sh wdOdr ,eîï 8,901,629.40       

b$54 fdñf, a k sl =; lrk ,o m %ldYk 664,915.62           -

b$56 úfoaY ixpdr 225,677.60           -

b$57 ldur  .di a; = 334,035.50           

U$iss$ì$1 cd; sl b; sß l sÍfï nexl =j 1 ¡0015¡01 ¡02989 4,725,694.67       -

U$iss$ì$2 m¾fhaIK wru qo, cd;sssl b;sß lÍfï nexl =j1¡ 0015 ¡ 01¡ 03152 54,950.14             -

U$iss$ì$3 i q¿ uqo, a md,k . sKqï - -

U$iss$ì$4 i q¿ uq, a wY %ss%uh 6,000.00               -

U$iss$ì$5 uqo aor wY %suh 500.00                   -

U$iss$ì$6 w¾:idOl wruqo, ¡ cx.u . sKqu ,xld nexl =j 32794 1,499,306.00       -

U$iss$ì$8 fld<U ld¾hd,h - -

cd; sl b; sß l sÍfï nexl =j 1 ¡0015¡ 1091808 158,659.52        

U$iss$ì$1 fi ajl wdmod Kh . sKqu 3,647,741.00       -

,xld nexl =j 32779 3,205,241.83       -

,xld nexl =j 32795 21,106,813.68     -

uqo, a - -

t*A'i ss'i S'ta$h' qti aã'$01 1,400,605.62       -

527,487,977.93   527,487,977.93  
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