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l;=jelsh

;=is; u,,fialr;=is; u,,fialr

—CIqøÔùka˜ hk jpkh weiQ muKska wm jeä 

fofkl=f.a uqyqK weUq,a jkq oelsh yelsh' ta wm 

CIqøÔùka olskqfha ñksidg i;=re jQ" frda. fnda lsÍug 

uq,ajQ" Ôùka fldgila f,i ffjÍh ye`.Sulska hq;=jh' 

tfy;a i;Hh th fkdfõ' CIqøÔùka iq`t msßila frda.

ldrl yd fjk;a wys;lr ld¾hhka isÿ l<o b;d 

jeä msßila wmg m%fhdackj;a jk ld¾hhka /il 

kshef,k nj CIqøÔùka ms<sn`o wm i;=j we;s oekqu 

;=<ska fy<sorõ ù we;af;ah' 

CIqøÔùka ms<sn`oj úoHd;aulj y`ÿkajk fCIa;%h 

kïlr we;af;a —uhsfl%danfhda,ð˜ ke;skï CIqøÔù 

úoHdj f,ih' ta CIqøÔùka bx.%sisfhka —uhsfl%daíia˜ 

fyda —uhsfl%daT¾.ksiïia˜ f,i yeÈkafjk fyhsks' 

fndfyda úúO;ajhka fmkakqïlrk CIqøÔùyQ 

fmdÿfõ .;a l< b;d b;d l=vd tfiau ir, Ôú 

úfYaIh( nelaàÍhd" wdlshd" we,a.S" os,Sr ^*ka.hs&"   

fm%dfgdfidajd iy jhsri wdoS tlsfklg fjkia jQ 

jHQyh iys; Ôùka iqúYd, ixLHdjla fï hg;g wh;a 

fõ' 

—uhsfl%daíia˜ iy jpkh fuu Ôùka úia;r lsÍu 

i`oyd Ndú;d lsÍu werTQfha 19 jk ishjfia wjika 

iufhaoSh' tfy;a 13 jk ishjfia isgu Èrdm;a 

lsÍug yd frda. we;slsÍug hï woDYHudk n,fõ. 

iu;a njg oekSula ;sìK' 17 jk ishji jk úg 

mshú weig fkdfmfkk Ôù j¾. mj;sk nj fidhd 

.ekSug úoHd{hka iu;a jQ w;r CIqøÔùka Tjqkaf.a 

iajNdjfhka uq,skau olskq ,enqfha m%fNaohla f,i 

wkqolakhka ;=<ska mßirhg msúiSug yqrej isá 

weka;ks jeka ,shQfjkafydla úiska 1670 oS muKh' 

CIqøÔù úoHdfõ mßKduh úu ms<sn| wOHkhg 

bmerKs .%Sl u;su;dka;r fj; fhduq ùu wjYHh' 

w;S;fhaoS Tjqkaf.a u;h jQfha wÔù øjH ;=<ska 

Ôùka fndafjk njh' th ´mmd;sl fyda iajhxckk 

ld¾hhls' tfiau —.shd˜ kï foõÿjg mdIdK 

;=<ska Ôùka bmoúh yels njg úYajdihla o Tjqka 

;=< mej;sk' weßiafgdag,a fuu u;h neyer l<o 

mfiys mj;sk hï Ôù fldgia fj;ska yÈiaisfhau 

fyj;a bfíu i;=ka we;s úh yel hk u;h neyer 

fkdlf,ah' flfia fj;;a 17 jk ishji ;=<oS fuu 

woyia m%;slafIam fjñka j¾;udk woyia ixj¾Okh 

ùu werôk'  

.sfrdf,dfuda *%el%eiafgdfrda kï b;d,shdkq úoaj;d tla 

øjHlska ;j;a øjHla fj; frda. me;sßh yels njg 

1500 .Kkaj,oS m<l< u;h m%xY cd;sl ¨hs meiap¾" 

c¾uka cd;sl frdnÜfldla hk úoHd{hka we;=`t 

úoHd{hka /ila m¾fhaIK ;=<ska j¾;udkfha oS 

;yjqre lr we;' CIqøÔù úoHdj ^uhsfl%danfhdaf,dÔ& 

úoHdj ixj¾Okh jQfha fï úoHd{hkaf.a lemùï 

;=<skah' 

CIqøÔùka ms<sn`oj yodrK úoHdj f,djg lreKq 

fy<sorõ lrkqfha CIqøÔùka ms<sn`oj muKla fkdj 

ish`t Ôùka ms<sn`ojh' Ôjh ms<sn`o ixlS¾K l%shdj<s 

yÿkd.ekSug" úfYaIfhkau cdk úoHdj ^fckálaia& 

iy mßjD;a;Sh ms<sn`oj wKql uÜgfï m¾fhaIK isÿ 

lsÍug wo fndfydaúg fhdod.efkkafka CIqø Ôùyqh'  

frda. yd wdidok we;sùu flfrys muKla fkdj tajd 

iqj lsÍug" CIqøÔù ffcj fmdfydr ksIamdokhka j, 

isg n,Yla;s Wmoj,Sug" wog jvd iemj;a Ôú;hla 

fyg Wreulr oSug CIqøÔù f,dalh iu;ajkq we;s 

njg oeka ielhla fkdfõ' —úÿrdj˜ fujr l,dmh 

fukau B<`. l,dmh ;=<skao úuid n,kq we;af;a —CIqø 

ðùka˜ f,i ye`Èkafjk úúO;ajfhka hq;a iqúYd, Ôù 

iuQyh ms<sn`o uQ,sl f;dr;=re muKla fkdjk w;r 

ñksid we;=`t mshú weig fmfkk f,dalhg tajdfhka 

,nd.; yels buy;a M, m%fhdack .,md ilia lsÍuo 

tu.ska n,dfmdfrd;a;=fjhs' 

fkdolsk f,dj olakg fjr oruq
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iÔù CIqøÔùka( f.da,Sh wiSñ; iïm;laiÔù CIqøÔùka( f.da,Sh wiSñ; iïm;la
uydpd¾h tia' ta' l=,iqßh

mDÓú .%yhd u; mj;sk Ôù 

j¾. w;r b;d nyq,"b;d iq,n yd 

mq¿,aj me;sreK Ôùkajkjd muKla 

fkdj Ôjfha meje;aug ke;=ju 

neß Ôù úfYaIhka f,i" ;ukaf.au       

iaj iïNjfhka ìysjQ mshú weig 

fkdfmfkk CIqøÔùka yeÈkaùug 

mq¿jk'

úoHd{ weka;ks jeka ,shqfjkafydla 

^1632-1723& §  CIqøÔùka fidhd 

.ekSu úoHd lafIa;%h ;=< úma,jhla 

we;s lsÍug iu;a úh' ish¨ iÔù 

Ôù j¾. Ydl fyda i;aj fyda  

f,i ta jk úg ldKav .; lr 

;snq‚' j¾.SlrK úoHd{hka w;r 

wdkafoda,kd;aul ;;ajhla we;s 

lsÍug fuu fidhd .ekSu fya;= 

úh'

CIqøÔùka Ydl fyda i;aj fyda 

hk ldKav folska tllgj;a tla 

l< fkdyels jqfha 

tajd tu ldKav 

folgu fmdÿ jQ 

.;s ,laIK fmkajQ 

ksid muKla fkdj 

tajdgu wdfõksl 

jQ  ,laIKo mej;Su 

fya;=lrf.kh' 

iuyr j¾.SlrK   

úoHd{hka fuu 

Ôùka —wrEmøjH˜ 

f,i yeÈkaùugo 

bÈßm;a jQy' tfy;a 

fuu Ôùkaf.a 

remldh" fN!;fõoh" 

ffcj ridhkh" 

cdk úoHd;aul iy 

wKql Ôj  úoHd;aul 

f;dr;=re ms<snoj 

l,ah;au oekqj;aùu 

;=<ska tajd tla fmdÿ 

,laIKhlska muKla 

iudkjk wdka;sl 

úúO;ajhlska hq;a lKavdhula 

f,i ms<s.; yels idlaIs u;= 

úh' tlu fmdÿ ,laIKh jQfha 

WmlrK iyhla fkdue;sj weig 

fkdfmkSu fyj;a mshú weig 

fkdfmkSu muKh' fuu Ôùkaf.a 

fidhd .ekSu;a iu. úoHdfõ kj 

lafIa;%hla f,i CIqøÔù úoHdj 

ìys úh' tu.ska CIqøÔùka ms<sno 

wOHkh lsÍu isÿ fjhs'

CIqøÔù úoHdj ms<sno mqfrda.dó 

wOHhk oykujk ishjfiAoS isÿ 

lrkq ,en we;af;A fndfyda 

iqm%lg hqfrdamsh úoHd{hkA 

msßils' ffjoHuh CIqøÔù úoHdfõ 

lems fmfkk wOHhk isÿ l< 

mQfrda.ókajkqfha ¨hs mdiap¾" 

*¾äkekaä fldfyka" iy frdnÜ 

fldla ^nelaàßhdfõofha iudrïNl& 

hk úoHd{hkAh' fnhsfcßfkla 

úoHd{hd iy mdßY%djH jhsri 

iy Ydl yd i;Aj jHdêfõoSka 

.Kkdjla úiskA isÿl< m¾fhaIK 

u.ska fndafjk frda. ioyd 

CIqøÔùkA fyA;= ldrljk nj 

fmkajd fokq ,eîh' tfiau Ydl 

iy i;ajhkag jHdë we;s lrk 

fndfyda jHdëldrlo ^frda.ldrl& 

CIqøÔùka nj jd¾;d úh' fï ish¨ 

lreKQ fya;= fldg CIqøÔùka hkq 

ìhlre Ôùka fldgila njg 

i<lkq ,enq w;r tajd úkdY lsßug 

wjYH l%ufõo iy øjH ixj¾Okh 

o isÿúh'

ljrfha l;dj 1 - f;aud ,smsh

rEmh 1( úoHd{ weka;ks jeka ,shqfjkafydlarEmh 1( úoHd{ weka;ks jeka ,shqfjkafydla
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mD:Súh u; Ôjh mj;Ajd f.khdug 

yd ;j;a m%fhdaPkj;a ld¾hhka 

lsysmhla isÿ lsÍug CIqø Ôùka 

i;=j mj;sk yelshdj fy<sorõ 

lr.ekSu;A iu. CIqøÔùka úiskA  

isÿ lrk w;HjYh ld¾hNdrh 

idlaId;a úu;a iu. fuf;la 

mej;S wdl,Amh fjkia úh' Ydl                            

jdhqf.da,Sh khsg%Pka ;sr lsÍug 

iu;a nj 1836 È yïms% fâú uq,skau 

bÈßm;a l< woyia njqiska .d,Ü 

úoHd{hd 1838 oS m%dfhda.slj 

fmkajd ÿks' 1885 oS weÜfõl¾ kï  

úoHd{hd rks, Ydl ;=< isÿjk 

iyÂú khsg%Pka ;sr lsÍu ms<sn|j 

iy 1862 È fPda¾vka úoHd{hd 

ksoyiaj ýj;A jk CIqøÔùka .ek 

m< lsÍu fuysÈ lemS fmfkk 

lvhsïh' 1901 oS fnhsPßkala" 

thfrdnElag fl%dfldl=ï 

(Aerobactor chrococcum) kï 

nElaàßhdj iaajdhq khsg%Pka 

;srlrKh isÿ lrk nj;a tfukau 

th ks¾jdhq iajik l%shdjla jk 

i,af*aÜ wjlrKh isÿ lrk nj;a 

fmkajd ÿks' i¾ý tka ñfkda*eäkals 

^1856-1953& kï hqlaf¾kshdkq 

- reishka CIqøÔù úoHd{hd 

laf,diaá%ähï meiaáßfhakï 

(Clostridium Pasteurianum) 
kï nelaàßhdj ks¾jdhq khsg%Pka 

;srlsÍug iu;a nj fmkajd ÿks' 

tfukau fmdaIl pl%slrKh ms<sno 

ixl,amho Tyq úiska fhdaPkd lrkq 

,eîh' fn.swefgdgd (Beggiatota) 
TlAislrKh lrk yhsv%Pka 

i,a*hsâ n,Yla;s uQ,dY%hla f,igo 

Tyq úiska jd¾;d lrkq ,eîh' 

Tyq khsg%Pka ;srlrK nelaàßhd 

ms<sn|j isÿl< m¾fhaIK ;=<ska 

fy<sorõ lr.;a ;j;a jeo.;a 

lreKq w;r iajYla;s iajrEmh m%:u 

jrg fidhd .eksu iy ridhksl 

Yla;sh Ndú;fhka ,sf;dafg%d*Sla 

ldnkavfhdlaihsâ ;sr lsrsu isÿ 

lsrsuo we;=<;A fõ' fuu fidhd 

.ekSï ffcj N+ ridhksl pl% 

jgyd .ekSug b;d jeo.;A fõ' 

fnda. ksIAmdokfhaÈ ffcùh 

khsg%Pka ;Sr lsÍu" ÈhqKq lsßu 

iy fhoùu" CIqøÔùkAyg úfYAI 

fufyhqï n,hla 

w;Am;A lr Èug 

iu;A úh' jir 

ish .Kkdjla 

uq¨,Af,A isÿ lrk 

,o m¾fhaIK 

wOHhk j,ska 

miqj ffcùh 

khsg%Pka ;sr 

lsÍu iuyr 

fm%daleÍfhdaál  

CIqøÔùkag iy 

Tjqkaf.A iyÔù 

iïnkaO;djka muKla isud jk nj 

fï jk úg ikd: ù we;' ì%;dkH 

^iafldgÜ,ka;& cd;sl ffjoH 

wef,laiekav¾ *af,ñka ^1889-1955&                            

CIqøÔù úoHd{hl= fukau 

T!IOfõosfhl= f,io isÿ l< 

m¾fhaIK ;=<ska ,hsfidihsï   

^1922 oS& fidhd.;a w;r fmksiSs,shï 

^1929 oS& kï os,Srh fhdod f.k isÿ 

l< m¾fhaIK ;=<Ska fmkSis,SkA 

kï m%:u m%;sÔjlh fjka lr 

yÿkdf.k ta ms<snoj m¾fhaIK 

lrkq ,eîh' CIqøÔùkA ms<snoj 

iudPh ;=< mej;s wys;lr 

^RKd;aul& wdl,am fjkia 

lsrSug bka miqj  CIqøÔùkA fhdod 

f.k ksmoùug yels jQ wisñ; 

m%;sÔjlj,g RPqj lemS fmkk 

wjia:djla Wod lf<ah'

tneúka j¾;udk iudch CIqøÔùka 

foi n,kqfha jvd iu;=,s; 

wdldrfhks' fuys§ CIqøÔùka wmf.a 

Ôú; flfrys we;slrk ys;lr 

yd wys;lr n,mEï hk folu                            

ms<s.ksñka" tajd úiska isÿ 

lrk jeo.;a ld¾hNdrhg ksis         

ms<s.ekSula ,nd §uo isÿ úh' 

j¾;udk woyi jkafka ñksia 

Ôú;j,g wk¾:ldÍ f,i n,mEug 

iu;a jkafka CIqøÔùka w;ßka 1]

la muKla nj;a" ie<lsh hq;= ;rï 

ixLHdjla wmg m%fhdackj;ajk 

nj;ah' tfiau CIqøÔùka w;s úYd, 

m%udKhla ;ju;a .fõIKhg yd 

Wmfhda.Slr .ekSug ,laj ke;s 

neúka ta i`oyd úúO mÍCIKo isÿ 

lrñka mj;S'

iïNjh iy mßKduhiïNjh iy mßKduh

mDÓúh u; Ôjfha iïNjh we;s 

jQfha fuhg jir ì,shk 3'8 lg 

muK fmr nj úYajdi flf¾' 

úoHd;aul idlaIs wkqj fmfkkqfha 

wÔù mßKduh isÿjQ iufha§ u;=jQ 

ks¾Hhqla,sfhdaghsv fm%dleßfhdaál 

CIqøÔùka ;=< Tjqkf.a cdkuh 

øjH f,i mej;sfha rhsfndaia 

kshqlaf,hsla wï,h ^wd¾'tka'ta& 

muKh' Tlaiscka mßKduh iys; 

fm%dfgdaihfkdnelaàßhd olakg 

,enqfKa fuhg jir ì,shk 

2'8la muK jQ wjêfha§h' me,sâ 

fm%fgfrdafidhsl hq.fha§ ^jir 

ì,shk 2'5 - 1'6 olajd jQ& È.ska 

È.gu weo ye¨k Odrdksmd; 

j¾Idj fya;=fldg mDÓúh isis,aùu 

mgka .eks‚' tneúka iuqøSh 

ma,dkaÜma,ekalagka ^Ydl ma,jdx.& 

;=<ska ihfkdnelaàßhd m%.=Kkh 

ùu werô‚ tajd ldnka fldgila 

;srlr ixÑ; lsÍug;a" TlaislrKh 

;=<ska jdhqf.da,Sh óf;aka m%udKh 

wvq lsÍu i|yd Tlaiscka ksl=;a 

lsÍug;a iu;a úh' ihfkdnelaàßhd 

iy úIufmdaIS mqrd;k 

bhqleßfhdaálhka w;r isÿjQ wka;# 

iyÔù l%shdj,s fya;=fldg mßKduh 

jQ yß;,j" jdhqf.da,hg Tlaiscka 

ksl=;a lsÍu fõ.j;a lsÍug iu;a 

úh' fï w;r ksrka;rfhka mDÓúh 

foig m%ydr t,a, lrk m%n, iQ¾h 

lsrK' fï Tlaiscka ^O
2
& j,ska hï 

m%udKhla ´fidaka ^O
3
& njg yerùu 

isÿ lrhs' fuu ´fidaka tla /iaù 

mDÓúh jgd jdhqf.da,fhys ìysl< 

wdrlaIs; ´fidaka ia;rh mßKduhg 

iy id.r c,fha isg N+ñhg 

iÔù CIqøÔùka( f.da,Sh wiSñ; iïm;la
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Ôjh ixl%uKh ùugo ie,eiaùh' 

jdhqf.da,h ;=< Tlaiscka we;sùu" 

iajdhq Yajik l%hdj,sh ixj¾Okh 

W;af;ackh lsÍugo iu;a úh' 

meiùu jeks ks¾jdhq l%shdj,shkag 

jvd Yajikh fndfyda ld¾hlaIuùu 

fya;=fldg ks¾jdhqlhka ;=rka 

lrk ;rugu mqÿudldr fõ.hlska 

iajdhqlhka me;sfrkakg úh' 

j¾;udkfha§ 21]la Tlaiscka 

mj;sk jdhqf.da,h ;=< fyd¢kau 

jecfUk Ydl iy i;aj m%cdj ;=< 

m%uqLj mj;skafka iajdhqlhkah' 

fuu f;dr;=re ikd: lrkqfha 

mqrd;k CIqøÔùka úiska isÿlrk 

,o uyÕ= ld¾hNdrhhs' tfia 

fkdjkakg wo wm olsk fndfyda 

Ôù j¾. fuys fkd;sfnkakg mjd 

bv ;sìKs' jdhqf.da,Sh jHdma;sh 

úuik úg CIqøÔùyq id¾j;%j¾;Sh 

fyj;a tlúg iEu ;eku me;sr 

mej;Sug iu;ah' wdka;sl mßir 

;;aj hgf;a mDÓú.%yhdf.a iEu 

wiaila uq,a,la kEru CIqø Ôùka 

me;sÍ mj;S' WKqÈh c,dY" w;s 

,jKuh m%foaY" ysu ñfok mßir 

fukau ldka;dr m%foaYhkaySo 

CIqø Ôùka fjfi;s' Tjqka olajk 

fuu id¾j ksmqK;aj yelshd iy 

wka;# iyÔjl;dj we;=¿ b;d 

ióm iïnkaO;d wfkl=;a Ôù 

j¾. iu. ikaikaokh lrk úg" 

tajd i;= fm!rd‚l mqfrda.dó;ajh 

ukdj fmkakqï lrhs' jir ì,shk 

2'2la muK ld,hla mqrd wd§ 

mDÓúfhys tlu mÈxÑlrefjda fuu 

CIqøÔùyquh' Tjqyq ;uka Ôj;ajQ §¾> 

ld,h ;=<§" mDÓúh u; ,nd.; 

yels ish¿ iÔù iïm;a Wmfhda.S 

lr .kakd hdka;%K ixj¾Okh 

lr .kakg we;' fuu iqúYd, 

CIqøÔùka i;= úúO;ajh ñ, l< 

fkdyels cdk ma,diauh iajdNdúl 

ffcj ksOdkhls' th ñksidg 

wOHkh lsÍug" ish ish¿ wjYH;d 

iy ´kEtmdlï i|yd fidhd n,d 

Wmfhda.S lr .ekSug mj;skakls' 

CIqøÔùka iuÕ tlg tlaù ish 

jdiN+ñ ;=< mßKduh jQ neúka 

wka;# iyÔùka we;=¿ wfkl=;a 

ish¿ Ôùka ^Ydl" i;=ka yd ñksid& 

iuÕ b;d ióm jQ iïnkaO;djla 

CIqøÔùka mj;ajdf.k hdu mqÿuhg 

lreKla fkdfõz ñksia isref¾ 

mglj, we;s ish¿ ffi, ixLHdj 

blaujd hk ;rï CIqøÔùka 

m%udKhla isrer ;=< fjfik 

nj oek .ekSu ìhg m;aúh hq;= 

lreKla kï fkdfõ'

CIqøÔùka  iy mDÓúh u; mj;sk 

wfkla ish¿u Ôùka w;r mq¿,aj 

me;sfrk iyÔù iïnkaO;djh   

˜iyÔù mßKduh˜ f,i ye¢kafjk 

kj kHdhla u;=ùugo fya;=ldrl ù 

we;' fuu ixl,amhg wkqj úlD;s 

we;s ùu˜  cdkuh m%;sixfhdackh 

iy iajNdúl jrKhg wu;rj 

mßKduh iu. kj jHqyuh 

udkhka we;sùfï iqix.ukdjla 

we;s lsÍug iyÔù iïnkaO;do 

tlajkakg we;ehs ie,flhs' 

fuu kHdhg wkqj fndfyda 

bhqleßfhdaál Ôùyq we;a;jYfhkau 

ish ixj¾Okh yd wkqj¾;kh 

i|ydjk fmdÿ b,lalhla i|yd 

l%shdldÍ iqixOdkh jQ Ôùyqh' 

mdxY= CIqøÔùyq Wiia Ydlj, uQ, 

moaO;sfhys ;ks ;ksj iïnkaOj 

mj;skafka l<d;=rlska nj;a 

ta;ekaj, iqixOdkh jQ nyq l%shdldÍ 

CIqøÔùyq f,i Tjqka mj;sk nj;a 

jd¾;dlr we;' tjeks nyq l%shdldÍ 

CIqøÔù m%cdjka ye¢kafjkafka      

—rhsfidmsh¾ uhsfl%danfhdauka˜ 

(Rhisopheve microvbioms) fyj;a 

uQ,Or CIqøÔù iuQy f,ih' kjH 

ffcj fmdfydr iE§u i|yd jk 

m¾fhaIKj,§ wjOdkh fhduqj 

we;af;a nyqCIqøÔù wdl%uKslhka 

ixj¾Okhg yd tajdhska tys 

ld¾hlaIu uQ,Or CIqøÔù iuQy 

fyj;a rhsfidiamsh¾ uhsfl%dnfhdau 

ia:dms; lsÍugh'  
  

CIqøÔùkaf.a m%fhdackCIqøÔùkaf.a m%fhdack

ldnksl øjH úfhdackh lsÍfï 

ljrfha l;dj 1 - f;aud ,smsh
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m%d:ñl ldrlhka jkafka 

CIqøÔùkah' th mDÓúh u; Ôjh 

mj;ajd.ekSug bv yi, i,ik 

wkkH jQ ls%hdj,shls' jir oyia 

.Kklg fmr w;S;fha isg" 

fndfyda úg tajd ljf¾oehs oek 

y÷kd.ekSug;a fmr isgu" uOHidr 

wvx.= mdk ^u;ameka& meiùu 

i|yd fukau fílß ksIamdok 

i|ydo iïm%odhslj Ndú; lrkq 

,en we;'  CIqøÔùka fidhd 

.ekSfuka miqj" m%Ndixiaf,aIKh" 

Yajikh" mßjD;a;sh" m%ckkh 

iy m%fõ‚h wd§ Ôjfha uQ,sl 

ls%hdj,s myod .ekSu i|yd fhdod 

.eksk' tfia l< yels jQfha" 

cdkuh iy mßjD;a;Suh jYfhka 

taldldr jQ ck.ykfha md,s; 

;;a;ajhka hgf;a CIqøÔùka 

frdamKh lsÍug ,o yelshdj 

fya;=fjks' ffcj;dlaIKfha§ 

iy cdk bxðfkare úoHdjo 

we;=<;aj wKql Ôj úoHdfõ§ 

cdk yqjudrej i|yd fuj,ula 

f,i CIqøÔùka Ndú; lrkq ,nhs' 

j¾;udkfha§ fuu Ôùka f;dard 

f.k" iuyrúg cdkuh úlrKhg 

,lalr T!IO iy fmdaIŒh 

øjH ksmojk l¾udka;hkayS§ 

fukau" lsß ksIamdokfha§" ffcj 

fmdfydr iy ffcj m<sfndaOkdYl 

ilia lsÍfï§" ffcj bkaOk 

ksIamdokfha§ iy wmjyk 

moaO;shkag m%;sldr lrk mßir 

ys;ldó ldrl" f;,a bysreï mú;% 

lsÍug" w.kd f,day ksiaidrKhg 

iy CIqøÔùuh bkaOk fldaI 

ixj¾Okfha§ mq¿,a f,i Wmfhda.S 

lr .kq ,nhs' Y%S ,xldj jeks 

ixj¾Okh fjñka mj;sk rgj, 

úfYaIfhkau mßir ys;ldó iy 

;srir ls%hdldrlï i|yd fmr 

i|yka l< jHdhduhka ie<lshhq;= 

uÜgñka jHdma;j ls%hd;aul l< 

yelsh'

fuys wys;lr ke;skï RKd;aul 

me;a;lao mj;shs' cdkuh f,i 

úlrKh lsÍfuka ixj¾Okh 

l< CIqøÔùka˜ Ydl  iy ñksid 

we;=¿ i;=kag jvd m%pKavldÍ 

jHdêcklhka ìysùug wjia:dj 

we;' wo wm w;a olsk uyd úhikh 

we;sl< fldfrdakd jhsrih fï 

i|yd fyd|u WodyrKh úh yel' 

tfia jqj;a wfmaCId iy.;j fuu 

jhsrih ìysl< nj ikd: l< 

yels wújdod;aul idlaIs fuf;la 

bÈßm;aj ke;' tfyhska ffcj 

;%ia;jdoh iy ffcj úoHd;aul hqo 

wú we;s lsÍug mj;akd wk;=r .ek 

wm oek isàu 

w;HjYHh' 

tjeks ÿIag 

úkdYldÍ 

l%sßhdldrlï 

fy<sorõ 

lsÍug iy 

md,kh 

lsÍug 

cd;Hka;r 

.súiqï" 

m%{ma;s iy 

ksfhdað; 

wdh;ko 

msysgqjd we;'

fmr i|yka l< f;dr;=re úuik 

úg —CIqøÔù f,dalh˜ mq¿,a mrdihl 

úúO;ajhlska hq;=j fm< .eiS 

mj;sk w;r th fuhg jir ì,shk 

3'8 l muK fmr wdrïN jQ ñ, l< 

fkdyels cdk ;gdlhlao iys;h' 

fuu cdk ma,diauh" mßKduh" 

iajNdúl jrKh iy wkqj¾;kh 

ù we;af;a mDÓúh ,laj we;s ish¨ 

fjkialï iu. iqix.; ùfuks' 

fuu mßKdóh l%shdj,s ksrka;rj 

isÿfjñka mj;sk w;r b;d iómhg 

meñK we;s foY.=K úm¾hdi 

yuqfõ fï ñys;,h u; Ôj;ajk 

b;du;au fyd¢ka yev.eiqKq Ôùka 

njg CIqøÔùka m;aùug fndfyda bv 

;sfí' fuu Ñ;a;dl¾IŒh ffcj 

iïm; ms<sn|j ;j;a fy<sorõ 

lr.ekSug fndfyda foa mj;sk w;r 

wkd.;fha§ Wmfhda.S lr.ekSu 

Wfoid fuu wñ, cdk ixÑ;h 

wdrlaId lr.ekSu wmf.a uQ,sl 

j.lSuls' tfiau wmf.a talfoaYSh 

CIqøYdl wdrlaId lsÍuo b;d jeo.;a 

jkafka ;jÿrg;a .fõIKh lr 

m%fhdackhg .; yels ,CIK 

ixLHd; Ôùka isák ksidh' uE;l§ 

YS% ,xldfõ mia ;=<ska fidhd.;a 

nelaàßhd fhdodf.k úfoaYShj 

ksIamdokh l< —,kaluhsiska˜ 

iy —,kaldweisáka˜ jeks T!IO 

ksIamdok folla i|yd cd;Hka;r 

ysñlï n,m;% ,ndf.k we;' 

th cdk uxfld,a,hls' wmf.a 

talfoaYsl CIqøÔùka fhdodf.k 

isÿlrk fujeks 

iQrdlEï ms<sn|j 

wm wjOdkfhka 

isáh hq;= w;r 

tjeks fidrlï 

isÿùu je<elaùug 

kS;sh Yla;su;a lr 

;Èka ls%hd;aul 

l< hq;=j mj;shs' 

CIqøÔù ffcj 

úúO;ajh iqrlaIs; 

lsÍug .; yels 

b;du m%dfhda.sl             

mshjr jkqfha 

tajdfha iajNdúl 

jdiN+ñ iy mßir moaO;Ska 

ixrlaIKh lsÍuh'

uydpd¾h tia' ta' l=,iqßh
úoHd ksê uydpd¾h

iïudks; uydpd¾h 

CIqøÔj úoHdj ms<sn| ysgmq 

uydpd¾h

úoHd mSGh"

fmardfo‚h úYajúoHd,h 

iÔù CIqøÔùka( f.da,Sh wiSñ; iïm;la
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02' nyqúO m%;s,dN imhd.ekSu 

i|yd CIqøÔú iuQyhka (Consortia) 
Ndú; lsÍu'

03' m%jdykh iy .nvd lsrsfï § 

CIqøÔùkaf.a ia:dhs;djh  jeä ÈhqKq 

lsrsu'

04' Wmßu Ôù njla mj;ajdf.k 

hdu'

05' jeä ÈhqKq l< ld¾hCIu;dj 

i|yd ia:djr jgmsgdjla iemhSu'

06' CIQø we,a.Sjeks ÿ¾,N Ôùka 

Ndú;d lsßu iy fCIa;%j, 

;;ajhkag iy tajdfha N+f.dA,Sh 

msysàïj,g .e,fmk mßÈ ilia 

l< ffcj fmdfydr Ndú;h 

j¾Okh lsÍu'

ljrfha l;dj 2

ffcj fmdfydr hkqfjka 

y÷kajkq ,nkafka Ydl j¾Okh 

i|yd wjYH fmdaIH mod¾: imhd 

.eksug Wmldß jk nelaàßhd" 

È,Sr iy ks,a fld< we,a.Sj,ska 

iukaú; CIQøÔùka h ^01 rEmh&' 

ffcj fmdfydr b;d È.= ld,hla 

;siafia Ndú; lrñka isáh;a" 

úúOdldr wNsfhda. rdYshla 

fya;=fjka ridhksl fmdfydr 

fjkqjg wdfoaYlhla f,i id¾:l 

njla olajd we;af;a b;d w,am 

jYfhks' th flfiafj;;a" osfkka 

Èk j¾Okhjk mßir ¥IKh" 

mßir ys;ldñ ðùka flfrysjk 

iDKd;aul n,mEï" udkj iy 

wkd.; ffcj fmdfydr wjYH;d i|yd CIqøÔùkawkd.; ffcj fmdfydr wjYH;d i|yd CIqøÔùka 

i;ajhskaf.a fi!LHh flfrys 

isÿjk wys;rlr ;;ajhka iuÕ" 

ridhksl fmdfydr Ndú;h 

wju l< yels" jvd;a jeä ÈhqKq 

l< iy b;d ld¾hCIu ffcj 

fmdfydr ksIamdokh lsßfï 

wjYH;djhla u;=j mj;shs' tneúka" 

bÈrs mrïmrdfõ ffcj fmdfydr 

Ndú;h;a thg wod< jk wNsfhda. 

lsysmhla my; i|yka wdldrhg 

,ehsia;= .; l< yelsh'

01' Ydl j¾Okh lrk 

rhsfidanelaàßhd (PGRR)  iy Ydl 

j¾Okh lrk È,Sr (PGRR) jeks 

CIqøÔùka jeä oshqKq lsrsu'

wdpd¾h p;=rx. nuqKqwdrÉÑf.a" tÉ' fla' tia' o fidhsid iy wdpd¾h mS' tka' hdmd

rEmh 1( CIqø Ôùka u; mokï jQ ffcj fmdfydr j¾.SlrKh rEmh 1( CIqø Ôùka u; mokï jQ ffcj fmdfydr j¾.SlrKh 
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wkd.; ffcj fmdfydr wjYH;d i|yd CIqøÔùka

07' ffcj fmdfydrj, wfkl=;a 

,CIK y`ÿkd.eksu yd tajd ffcj 

m%;sl¾u" Ydl ldhsl úoHdj ÈhqKq 

lsßu iy m<sfndaOkdYl LKavkh 

lsßu i|yd Ndú;h m%p,s; lssßu'

wKql Ôj úoHdfõ 

;dCIKhka ys YS>% m%.;sh;a 

iuÕ" fugdfcfkdñlaia" 

fugdg%dkaiaals%mafgdñlaia"

fugdfm%daáfhdañlaia iy 

fugdfndf,dñlaia iu.dñ  

Ndú;h we;=<;a kj taldnoaaO 

—´ñlaia˜ Wmdh ud¾. u.ska 

fuu wNsfhda.j,g iydh úh 

yelsh' ksrka;rfhka jeäjk 

Bioinformatics fuj,ï 

u.ska myiqlï imhk tald noaO 

Tñlaia bÈß mrïmrdfõ ffcj 

fmdfydr ksIamdokh lsßfï j;auka 

fuj,u njg m;aj we;'

ld¾hCIu ffcj fmdfydr ld¾hCIu ffcj fmdfydr 

ksmoùfï § Tñlaia ksmoùfï § Tñlaia (Omics)(Omics)  
fuj,ï Ndú;hfuj,ï Ndú;h

CIqø wef¾ (Micro – array)  iy 

wfkl=;a Ñma u; mokï jq 

m%fõYhka we;=<;a ke.S tk Tñlaia 

;dCIKhka u.ska idïm%odhsl ffcj 

fmdfydr" ridhksl fmdfydr i|yd 

ksrjoH" ld¾hCIu iy úYajdiodhl 

úl,amhla njg mßj¾;kh lsßfï 

n,dfmdfrd;a;=fjka" lDIsl¾u 

fCIa;%fha úma,ùh fjkila isÿlr 

we;' 

fuu ;dCIKh u.ska ñY% iy j.d 

l< fkdyels nelaàßhd y÷kd 

.eksu" m%fõKs m%fNao" ixlS¾K 

m%fõY wjfndaO lr .ekSu iy 

wka;¾ úfYaI wka;¾l%shdjka 

ys ix{d ls%hdj,s jeks wNsfhda. 

lsysmhla chf.k we;' ffcj 

fmdfydr ksIamdokfha my; 

i|yka wÈhr lsysmhlÈ Tñlaia 

fuj,ïj,g ld¾hNdrhla bgq l< 

yelsh' 

01' Ydl CIqøÔúka y÷kd.eksu iy 

f;dard.ekSu'

02' wod< ffcj ridhksl udj;a 

ms<sn| úu¾Ykh'

03' jvd ld¾hCIu ld¾h idOkhla 

i|yd CIqøÔù úfYaI jeä oshqKq 

lsßu'

04' jvd fyd| m%;spdrhla 

fjkqfjka Ydl j, cdk bxðfkare 

úoHdj ÈhqKq lsÍu'

ffcj fmdfydr i|yd CIqøÔù ffcj fmdfydr i|yd CIqøÔù 

úfYaI y÷kdekSu iy úfYaI y÷kdekSu iy 

f;dard.ekSuf;dard.ekSu

mq¾K f.fkdï wkql%uKh 

iy RNA wkql%uK wod< cdk 

y÷kd.ekSug iy cdkcd, moaO;s 

y÷kd.eksug iyh olajkq w;r 

thg cdk kshduk wxY iy 

fugdfcfkdñlaia b;d by< 

w.hlska  iudka;r wkql%uK 

i|yd odhl fõ' flfia fj;;a 

úfYaIs; cdk u.ska imhkq ,nk 

jvd mq¿,a wjfndaOh ld¾hCIu 

ffcj fmdfydr i|yd ffi, fyda 

Ôù iuQy f;dard .eksfï§ jeo.;a 

ld¾hhla bgq lrkq ,nhs' tneúka 

iuyr m%fõKsl l%fudamdhka 

u.ska ish¨u j.lsj hq;= CIqøÔùka 

y÷kd.eksug bv ,ndfok 

w;r wfkla tajd id¾:l ffcj 

fmdfydr i|yd fyd|u CIqø Ôùka 

f;dard .kS'

fugdfcfkdñlaia (Metagenomics) 
hkq ffcj fmdfydr l¾udka;h 

jHdma; l< yels CIqøÔùka    

y÷kd.eksfï uQ,sl Wmdh ud¾.

hlajk jdiia:dkj, isák ish¨u 

úNj CIqøÔùka y÷kd .ekSuhs' 

CIqøÔù o¾Y ixj¾Okh wdrïN 

jkafka  ;ks CIqøÔùka fyda iuQy 

^iu j.d lrk ,o fyda iu 

wdfrdamKh lrk ,o CIqøÔù iuQy& 

.%yKh yd y÷kd.eksfuks' flfia 

fj;;a jdKscuh jYfhka Ydl 

rEmh 2( ffcj fmdfydr i|yd úúO j¾.fha Tñlaia m%fõYrEmh 2( ffcj fmdfydr i|yd úúO j¾.fha Tñlaia m%fõY
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ljrfha l;dj 2

ffcj fmdfydr j, id¾:l;ajhla 

rod mj;skafka  tajdfha ;sfnk 

,CIK u;h' fuu ,CIK uÜgï 

mylg ldKav .; l< yelsh'

01' .%yKh iy fYdaOkh lsßu

02' ksIamdokh

03' msysgqùu

04' ld¾hh

05' ksIamdok n,mEï

l%shdldß ,CIK jeo.;a jqjo" 

jvd;a mßir ys;ldñ CIqøÔúka 

ia:dms; lr.eksu ld¾hCIu ffcj 

fmdfydr ksIamdokh i|yd tlfia 

jeo.;a fõ' fu;eka isg kshudldr 

CIqøÔú o¾Y" ls%hdldß iy mßißl 

hk oaú;aj ,CIKj,ska iukaú; 

úh hq;=h' idïm%dodhsl rduqj u; 

mokï jQ .%dyl l%u u.ska ia:dms; 

yd fkdkeis mj;akd fyd| o¾Y 

f;dard fkd.eksug bv ;sfí' jeä 

ÿrg;a i,ld ne,sfï§ j.dl< 

fkdyels o¾Y ;=< ffcj 

fmdfydr f,i mßirh ;=< 

iqúfYaIs ùug wjYH mßißl 

,CIK j,ska iukaú; úh 

yel' CIqøÔùka wOHhkfha 

§ fugdfcfkdñla 

fuj,ïj,g NIau 

wkqms<sfj, u; mokï 

jq fugdfcfkdñlaia 

(sequence-based 
metagenomics) yd 

l%shdldß fugdfcfkdñlaia 

(functional 
metagenomics) we;=<;a h' 

ls%hdlß m%fõKs úoHdfõ 

m%;sM,hka CIqøÔù o¾Y 

f;aÍug" tajd jeä ÈhqKq lsßug iy 

CIqøÔùkag Ydl m%;spdrh jeä ÈhqKq 

lsÍug odhl jk w;r wkqms<sfj, 

u; mokï jq fugdfcfkdñlaia            
(sequence-based metagenomics) 
Ydl uQ, f.da,fha ish¨ CIqøÔùka 

.%yKh lr .ekSug Wmldß fõ' 

fuu m%fõYhkaf.a ixfhdack u.ska 

l%ShdldÍj jeo.;a fukau mßir 

jYfhka ia:dhs jk bÈß mrïmrdfõ 

ffcj fmdfydr i|yd CIqøÔùka 

y÷kd .; yel'

ffcj fmdfydr i|yd CIqøÔù 

o¾Y .%yKh lr .ekSfï 

§ NIau wkqms<sfj, u; 

mokï jq fugdfcfkdñlaia            
(sequence-based metagenomics) 
Ndú;h bÈß mrïmrdfõ ffcj 

fmdfydrj, NIau wkqms<sfj, 

u; mokï jq fugdfcfkdñlaia 
(sequence-based metagenomics) 
m%fõYfha uq,sl ksIamdokh jkafka 

uq, f.da, idïm,j, ;sfnk 

CIqøÔù ldKav (taxa) úfYaIh 

fyda j¾.h hk uÜgu f;la 

y÷kd .ekSuhs' NIau wkqms<sfj, 

u; mokï jq fugdfcfkdñlaia 
(sequence-based metagenomics) 
hgf;a fndfyda iudka;r Ys,AmSh 

l%u ÈhQKq ù we;s w;r tajd 

b,lal .; cdk wkql%uKh 

fyda WGS f,i j¾.SlrKh 

l< yel' ixrCIs; wkqms<sfj, 

ksid nelaàßhd i|yd m%uqL;u 

b,lal.; NIau wkqms<sfj, 

u; mokï jq fugdfcfkdñlaia        

(sequence-based metagenomics) 
fuj,u 16SrDNA jk w;r" È,Sr 

i|yd fuj,u jkafka wNHka;r 

msgm;a lrk ,o iafmai¾ (ITS)  
wkqms<sfj, hs'

fugdfcfkdñla úYaf,aIKhlska 

miq lKav (taxa) j,g fh§u 

ffcj f;dr;=re uDÿldx.hla iy 

úu¾Yk o;a; mokï lrf.k 

isÿflf¾' WodyrKhla f,i 

MiSeq l%uh Ndú;d lrñka mdxY+ 

CIqø Ôú .%yKh iy tkaihsu 

l%shdldrlï ms<sn|j lrk ,o 

fugdfcfkdñla wOHhkhla iy 

nelaàßhd i|yd Greengene o;a; 

iuqodh iy È,Sr i|yd UNITE 

u; mokïj úfYaI uÜgñka LdKav 

(taxa) mejÍu" Qiime iuÕ uQ,sl 

o;a; úYaf,aIKh i|yd MiSeq 
Reporter Ndú; lrk ,È'

wfkl=;a jdiia:dk j,ska wfkl=;a jdiia:dk j,ska 

CIqøÔùka f;dard .ekSuCIqøÔùka f;dard .ekSu

wdka;sl ia:dkj,ska (extreme 
nitches) .%yKh lr.kakd CIqøÔù 

iuqyhka bÈr mrïmrdfõ ffcj 

fmdfydr njg j¾Okh l< yels 

hehs is;Su blauka jeä úh yels 

kuq;a" tajd cdk bxðfkare úoHdj 

fyda cdk ixialrKh yryd o¾Y 

jeä ÈhqKq lsßfï ld¾hNdrhla 

bgq l< yels nj fkdi,ld 

yeßh fkdyelsh' 

tmuKla fkdj"     

N+f.da,Sh m%foaY iy 

WIaK;aj mrdihka 

i|yd wNsreÑlrKh 

lrk ,o ffcj 

fmdfydr blaukska 

ienEjla úh yelsh" 

ta jf.au j.d 

lsßu i|yd iqÿiq 

;;ajhka fkdue;s 

mi h:d¾:hla njg 

m;a úh yelsh' 

fuu ;;ajhka 

hgf;a" mi ÈhqKq 

lsrsu CIqøcSùka 

(inoculants)  
fhoùfï m<uq mshjr njg m;aúh 

yelsh' tjeks CIqøÔùka ¥Is; mfiys" 

ffcj fmdfydrj,g jvd ffcj 

m%;sl¾u (bioremediation) i|yd 

iyh olajk o¾Y f,i o Ndú;d 

l< yelsh' ksoiqkla jYfhka" 

f;,a u.ska ¥Is; mfiys isÿ lrk 

,o uQ,f.da, fugfcfkdñla 

wOHhkhlska yhsfv%daldnka  

LKavkh lrk CIqøÔùkaf.a 

ie,lsh hq;= meje;aula wkdjrKh 

ù we;'
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ffcj fmdfydr i|yd ffcj fmdfydr i|yd 

uQ,dY%hla f,i wka;ldó uQ,dY%hla f,i wka;ldó 

(Extremophiles)(Extremophiles) Ndú;h Ndú;h

b;d by< WIaK;ajldó (extreme 
high temperature loving), by< 

WIaK;ajldó (high temperature 
loving), wvq WIaK;ajldó (cold 
loving),  iy ,jKldó (salinity 
loving), CIqøÔùka wka;ldó  

(extremophilic), f,i ie,fla' 

idïm%odhslj" 

fuu Ôùka ms<sn| 

m¾fhaIK CIQøÔúka 

j.dlsrsu u; 

mokï jQ Ys,amSh 

l%u u; r|d mj;s' 

flfia fj;;a 

fugfcfkdñlaia 

y÷kajd§u;a iuÕ 

fuu m¾fhaIK 

fCIa;%fha oejeka; 

mdrdihl jHdma;shla 

olakg ,efí' 

ysud,fha ngysr 

msysá ldka;dr 

wdY%s; ms<sn| 

wOHhkhlska YS;, ;;ajhka 

hgf;a" Ydl j¾Okh m%j¾Okh 

lsßfï (PGP) yelshdj we;s iS;,g 

leu;a;la olajk fndfyda CIqøÔùka 

y÷kdf.k we;' fuu yelshdjkag 

ó<. mrïmrdfõ ffcj fmdfydr 

i|yd jvd;a iqÿiq fndfydauhla                     

.=Kdx.hka jk fmdiafmaÜ 

ødùhlrKh (phosphate 
solubilization),  ACC 
deaminase l%shdldrlï IAA 

jeks wKq ksIamdokh" .sfnfr,ska 

(Gibberellins), iy isfâfrdf*dria 

(Siderophores), ksIamdokh 

we;=<;a fõ' b;d wêl ,jK;djhla 

we;s ihsîßhdkq fidavd ú,aj, 

wjidÈ;hka ms<sno lrk ,o 

fugdfnd,ñlaia m¾fhaIKhlska" 

kj úfYaI 05la we;=¿j ldKav 

45 lg wh;a CIqøÔùka y÷kdf.k 

we;s w;r l,ska y÷kdf.k ;snq C, 
N iy  S hk pl%SlrK nelaáßhd 

ldKavj, kjl m%uqLfmf<a 

idudðlhska y÷kd .eksug o yels 

úh' wï,ldó (acid loving) iy 

wï,hg Tfrd;a;= fok CIqøÔùka 

bosß mrïmrdfõ ffcj fmdfydr 

i|yd m%fhdackj;a úh yels ;j;a 

m%Njhls' úfYaIfhkau l=Uqre jeks 

iuyr j.d l< yels bvïj, mi 

oekgu;a wdï,sl ù we;s úg fuh 

jeo.;a fõ' ol=Kq ;dhs,ka;fha 

j.=reìï jkdka;rj,ska fjkalr.;a 

CIqøÔùka iuQyhkaj, IAA, 
ALA, Siderophores, f*diaf*aÜ 

øjHlrKh iy PH w.h 5 hk 

mrdihg wvq N2 ;rlsßu jeks PGP 

,CIK lsysmhla fmkakqï lr we;s 

w;r th B<. mrïmrdfõ ffcj 

fmdfydr i|yd fuu ldKavfha we;s 

jeo.;alu fmkakqï lrhs'

b,lal.; wkql%ñl 

fugfcfkdñlaia u.ska ffcj 

fmdfydr i|yd CIqøÔù o¾Y ldrl 

Ndú;d l< yels úNj CIqøÔùka 

y÷kd.;a;o" tu.ska ;yjqre l< 

yelafla thg iïnkaê; ldKav 

(taxa) muKs' ksjerÈ úNjh 

úu¾Ykh l< yelafla  WGS, 
transcriptomics, proteomics iy 

mßjD;a;sh l%u (metabolomics) 
u.ska muKs' fuu ish¿ Ys,amSh 

l%u u.ska o¾Y f;dard.eksu i|yd 

;ks ;ksj jákd f;dr;=re ,nd osh 

yels jqjo" ;dCIKhka w;r yeisÍu 

(cross reference), yelshdj iy 

jvd fyd| mqfrdal:k yelshdjka 

fya;=fjka taldnoaO Tñlaia m%fõYh 

Ndú;d lsßu kj /,a, njg m;aj 

we;'

bÈrs mrïmrdfõ ffcj bÈrs mrïmrdfõ ffcj 

fmdyr i|yd CIqøÔù o¾Y fmdyr i|yd CIqøÔù o¾Y 

f;dardeksug g%dkaial%smafgdñlaia f;dardeksug g%dkaial%smafgdñlaia 

(Transciptomics), (Transciptomics), 
fm%daáfhdañlaia fm%daáfhdañlaia (Proteomics)(Proteomics)  
iy fugdfnd,ñlaia iy fugdfnd,ñlaia 

(Metabolomics)(Metabolomics) Ndú;h Ndú;h

f.fkdau ixhq;sh ms<sn| jákd 

f;dr;=re iemhsh yels jqjo" cdk 

fmdl=re iy iïnkaO cdkj, 

ls%hdldß;ajh" msgm;a lsÍfï 

(mRNA) fm%dAáfhdañla (Protein) 
iy mßjD;a;sh (Metabolite) 
uÜgï ms<sn| jeäÿr m¾fhaIK" 

wkdjels ;yjqre lsßug muKla 

fkdj m%ldYk uÜgï" kshduk 

cd, iy mßjD;sh me;slv              

y÷kd.eksug wjYH fõ' tmuKla 

fkdj" WGS u.ska wod< cdk 

fmdl=re y÷kd.; yels jqjo  

iuyr CIqøÔù o¾Y wfmaCIs; PGP 

,CIK (phynotypes ) fmkakqï 

lr fkdue;' ksoiqkla jYfhka" 

Ydl wdY%s; (Rhodopseudomonas 
palustris) o¾Y folla (PS 3 and 
YSC3) ms<sn| m¾fhaIKhlska 

fmkajd § we;af;a m%fõKs foflysu 

y÷kdf.k we;s b;d iudk (PGP) 
cdk fmdl=re iuÕ jqjo PGP 

yelshdj we;af;a tla o¾Ylhlg 

muKla njh' cdk mej;Su muKla 

cdkj, ls%hdldrs N+ñldjka iy;sl 

fkdlrk nj fuhska ikd: fõ' 

óg wu;rj" CIqøÔùka i|yd jk 

cdk m%ldYkh fndfyda ÿrg r|d 

mj;skafka wod< Ydlh iu. we;s 

wka;¾ ls%hdldÍ;ajh u; jk w;r 

th uQ,f.da,h (Rhizosphere)  
fj; uqod yßk ridhksl msglsÍï 

yryd kv;a;= flf¾'

fugdg%dkaial%smafgdñla 

(Metatranscriptomic) m%fõYhka 

fugdfcfkdñlaia u.ska imhk 

uq,sl f;dr;=re mq¿,a lsßug jeo.;a 

ù we;' Metatranscriptomic 
m%fõKsúoHdfõ újrKh l< mßir 

wkd.; ffcj fmdfydr wjYH;d i|yd CIqøÔùka
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lsrsfï § fkdkeis mej;sh yels" 

bÈß mrïmrdfj ld¾hCIu ffcj 

fmdfydr by< kxjd,Su wdrïN 

lsrsug Wmldrs ù we;'

wdpd¾h p;=rx. nuqKqwdrÉÑf.a
wxY m%Odks " ffcj ieliqï 

;dlaIK  fomd¾;fïka;=j

;dlaIK mSGh

rcrg úYajúoHd,h

tÉ' fla' tia' o fidhsid
ffcj ieliqï ;dlaIK  

fomd¾;fïka;=j

;dlaIK mSGh

rcrg úYajúoHd,h

wdpd¾h mS' tka' hdmd
Ôj úoHd fomd¾;fïka;=j

jHjydßl úoHd mSGh

rcrg úYajúoHd,h

úoHdjg jvd ls%hdldß mßir 

úoHdj wOHhkh lrhs' ksoiqkla 

jYfhka" mdxY= fugdfcfkdïj, 

fugdfcfkdñla iy 

Metatranscriptomic úYaf,aIKhla 

flfrys wjOdkh fhduq lrk ,o 

wOHhkhlska meyeÈ,sj y÷kdf.k 

we;af;a iuyr o¾Y fugdfcfkdñla 

úYaf,aIKfha m%uqL jqjo"  ls%hdldßj 

tajd jeo.;a fkdjq njhss'

fï wkqj" Metatranscriptomic 
fjkiajk mdßißl idOl iy 

wfkl=;a Ôùka iu. wka;¾ls%hd 

j,g tfrysj m%ldYk ;djld,slj 

fjkia jk wdldrh ms<sn|j 

f;dr;=re imhhs' tneúka 

metaproteomic iy metabolic 
profiling uqiqj;a iuÕ" 

metatranscriptomic  wOHhkhkag  

bÈß mrïmrdfõ ffcj fmdfydr 

i|yd Ndú;d lrk CIqøÔù o¾Y 

iy ifudaOdkh ia:dms; lsßug 

iy fkdkeis mej;Sug Wmldß úh 

yelsh'

Metaproteomic  tkï ialkaO 

j¾Kj,SCIh MS (mass 
spectrometry) u.ska fm%daàk 

úu¾Ykh uQ,sl j¾. follska úh 

yelsh' LKavkh fkdjk fm%daàka 

MS/MS  iy shotgun fyda 

gekavï MS/MS f,i j¾. l< 

yel' Metaproteomic ys j¾Okhka 

u.ska CIqøÔùkaf.a mßjD;a;sh ud¾. 

y÷kdf.k we;s w;r tajd ffcj 

fmdfydr i|yd uqyqka ksmoùu 

ljrfha l;dj 2

i|yd ld¾hCIu CIqøÔù iuqyhka 

f;dard .ekSug M,odhs f,i Ndú;d 

l< yelsh'  Metaproteomic 
wOHhkhl Ndú;d 

jk ld¾h m%jdyh 

m%;sM, flfrys iDcq 

n,mEula we;s l< 

yelsh'  

fc,a u; mokï 

jq iy fc,a rys; 

fm%dAàka LKavkh 

lsßfï l%u 

ixikaokh l<" uqyqÿ 

c, Metaproteomic 
^mßjD;sh& 

wOHhkhlska fm%dAàka 

ixLHdj" j¾.SlrK jHqyhka iy 

fm%daàkj, ls%hdldß;ajh Ndú;d 

lrk ld¾h m%jdyfha (work flow) 
j¾.h wkqj fjkia jk nj fmkajd 

§ we;' fuu idCIs u; mokïj" 

jvd fydo Metaproteomic 
úYaf,aIKhla i|yd m¾fhaIKd;aul 

ld¾h m%jdyhka (workflows) úúO 

úh hq;= nj fmfka'

mßjD;a;sh (Metabolomics)" 
mßjD;a;sh me;slv fyda mßjD;a;sh 

wÕs,s i<l=Kq (metabolic profiling 
or metabolic fingerprinting) 
iu. iïnkaO fõ' mßjD;a;sh 

(Metabolomics) ls%hdj,sfha § 

kHIaál pqïNl wkqkdokh NMR 
(Nuclear Magnetic Resonance) 
mshdiers ld,h j¾Kdj,SCIh 

(ToF-MS)" *Qßh¾-mßj¾;k 

wfOdarla; j¾Kdj,SCIh (FT-IR), 
GC MS, HPLC iy (UPLC) 
we;=¿ fndfyda Ys,amSh l%u Ndú;d 

l< yels fõ' mßjD;a;sh me;slv 

(Metabolomics profile) y÷kd 

.eksfï § j¾Ok idOl" fydafudak" 

m%;sÔjl iy isfvfrdf*d¾ jeks 

úúO PGP l%shdldß wKq y÷kd 

.eksug bv i,ihs' fuu mßjD;a;sh 

(Metabolomics ) y÷kd.eksu" 

ffcj fhojqï (bioinoculants) 
iu. ilia lsßfïoS mßjD;a;sh 

(Metabolites) Ndú;d lsÍfï kj 

m%jK;dj" m%jdykh yd .nvd 
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u.ska fy<slr ;sfí' mia j, we;s 

P j,ska jeä m%udKhla ;sr l, 

;;ajfha mej;Su fya;= fldg f.k 

Y%S ,xldfõ mia jeä fldgila P 

W!K;djla olajhs'  tu ksid wjYH 

lrk ksIamdok;dj ,nd .ekSu 

i|yd f.dùka fmdfydr wêl 

m%udKhla fnda.hg fhdokq ,efí'

 

lD;S%u fmdiafmaÜ fmdfydrla 

jYfhka iqm¾ fmdiafmaÜ  

^TSP& Y%S ,xldfõ mq¿,a 

jYfhka Ndú;d lrkq ,efí 

^rEmh 01&' th ksIamdokh 

lrkqfha ishqï f,i wUrd 

.;a fmdiafmaÜ mdIdKh 

idkaø fmdiafmdßla wï,h 

^Phosphoric Acid& 

iu. m%;sl%shd lsÍfuks' 

TSP j, il%Sh ix>glh 

fudfkdle,aishï fmdiafmaÜ 

jk w;r th iqm¾ fmdiafmaÜ yd 

iudk fõ' tys P wka;¾.;h by< 

w.hla ork w;r bka 90] lg;a 

jvd jeä m%udKhla c, ødjHhs'  

tu ksid Ydl j,g TSP blaukska 

wjfYdaIKh lr.; yelsh' c, 

ødjH;dj by< w.hla ork 

ksid tal jd¾Isl yd nyq jd¾Isl 

Ydl we;=,;a fnda. .Kkdjla 

i|yd fmdfydrla jYfhka TSP 

Ndú;d lrkq ,efí' ksIamdok 

ld¾hdj,sfha§ fmdiafmaÜ mdIdKh 

wdï,SlrK ld¾hdj,Ska .Kkdjlg 

md;%fõ' fï ksid TSP j, iajNdjh 

wkqj TSP j, wvx.= jk wxY= ud;% 

uq,øjH yd tajdfha idkaøKh mq¿,a 

f,i fjkia fõ'

TSP fmdfydr fhdok Y%S ,xldfõ 

ù j.d lrk l=Uqrej, we¨ñkshï" 

fidaähï" ksl,a" leâñhï" Bhï iy 

hqf¾kshï jeks wxY= ud;% uq,øjH 

ie,lsh hq;=  m%udKhla wvx.= 

nj fmkajd § ;sfí' TSP fhdok 

,o l=Uqre j, lsf,da.a?uhg ñ,s 

.%Eï 22'0 isg 71'74 olajd jQ Cd 

m%udKhla we;s nj fmkajd oS ;sfí'  

fuh Y%S ,xld m%ñ;s wdh;kfha 

^SLSI& olajd we;s wka;rdodhl 

ke;ehs i|yka Wmßu w.h jQ 

.%Eï tllg uhsfl%d .%Eï 10 la 

jQ  ^10 mg-1& w.hg jvd by<h' 

;jo Y%S ,xldfõ Ndú;d lrk 

wfkla ish¨u P fmdfydr j¾. 

ù j.dfõ á%m,a iqm¾ fmdiafmaÜ fh§u wju lsÍu i|yd fmdiamria ødjHlrK ù j.dfõ á%m,a iqm¾ fmdiafmaÜ fh§u wju lsÍu i|yd fmdiamria ødjHlrK 
CIqøÔùkaCIqøÔùka

fmdiamria ^P& jQ l,S fnda.fha 

m%Yia; j¾Okh iy M,odj ,nd 

.ekSug odhl jk wê ud;% fmdaIl 

j,ska tlls' mia j¾. fndfyduhl  

P  ixÑ; ie,lsh hq;= m%udKhla 

;snqKo mfiys wka;¾.; P j,ska 

jeä fldgila wødjH ;;ajfha 

mj;sk w;r Ydlj,g m%fhdacH 

jkqfha ^,nd .; yels jkqfha& thska 

10] lg;a jvd wvq m%udKhla mu‚' 

r;= ÿUqre mfiys ^RBE& wvx.= 

m%fhdacH P idkaøKh idudkHfhka 

my< w.hla .kS' Y%S ,xldfõ 

m%Odk lDIs ksIamdokh isÿjk 

úh,s l,dmfha we;s m%Odk mia 

ldKavh r;= ÿUqre mihs' r;= ÿUqre 

mia lsf,da.a?ï tll we;s m%fhdacH 

P m%udKh ñ,s.%Eï 1 isg 87 olajd 

úp,H jk nj uq,sl wOHhk 

wdpd¾h ã' tï' tia' tÉ' Èidkdhl iy fÊ' mS' tÉ' hq' chfk;a;s

ù j.dfõ á%m,a iqm¾ fmdiafmaÜ fh§u wju lsÍu i|yd fmdiamria ødjHlrK CIqøÔùka
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j,g jvd jeä  As  idkaøKhla 

^30 mg-1& TSP j, wvx.=h' TSP 

fh§u fya;= fldgf.k wdydr odu 

Tiafia Cd idkaøKh ùu jeä lrhs' 

fuh ñksidf.a fi!LHh flfrys 

n,mEug mq¿jk' udkj fi!LHh 

flfrys As we;s lrjk wys;lr 

n,mEu m<uqfjkau ksÍlaIKh 

lrk ,oafoa cmdkfha ù j.dfjka 

hefmk f.dùka w;r 1950 jk 

Y;lfha ueo Nd.fha§h' As iy 

fjk;a wxY= ud;% uq,øjH u.ska 

nrm;, f,i ¥IKh jQ mia j, 

j.d lrk ,o iy,a wkqNj lsÍu 

ksid Tjqkg Wjÿre f.k fokakd jQ 

Cd úI ùu (Itai - itai disease) isÿ 

úh' fuu ¥IKhg fya;= jQfha 1960 

.Kka j,§ cmdkh ;=< isÿ jQ 

YS>% ld¾ñllrKhhs' fuu frda.h 

ksid isref¾ wiaÓ fuf<laùu iy 

jl=.vq wl¾ukHùu isÿúh' m%Odk 

jYfhkau Y%S ,xldfõ úh,s iy 

w;rueÈ l,dmj, olakg ,efnk 

CKDU kï frda.h ^fya;=j y÷kd 

fkd.;a ksoka.; jl=.vq frda.h& 

Woa.; jkafka ukqIH YÍrfha Cd  

tla/ia ùfuka hhs Wml,amkh 

lrkq ,efí'

tmamdj, frdla fmdiafmaÜ ^ERP& 

jQ l,s Cd fmdfydrla f,i 

Ndú;d lrk ,dN fmdiafmaÜj,ska 

fmdfydi;a øjHhls' fuu ERP 

ksêh Y%S ,xld N+ úoHd iólaIK 

fomd¾;fïka;=j úiska 1971 § 

fidhd .kakd ,§ ^rEmh 2&'   

W;=re ueo m<df;a tmamdj, msysá 

fuu ksêh Y%S ,xldfõ 

we;s úYd,;u ^o< 

jYfhka ñ,shk 40& 

frdla fmdiafmaÜ ksêhhs'  

tys 27]-40] la muK 

jQ P2O5 m%udKhla iy 

wmøjH jYfhka Fe iy 
Al o we;af;ah' ERP 
j, we;s P2O5 m%;sY;h 

fï udifha ^mQrlfha& 

we;s wemghsÜ iamálj, 

iajNdjh iy leŒï 

isÿlrk ;dlaI‚l 

wdldrh u; r|d mj;S' 

fjk;a fmdiamria 

fmdfydr j¾. iu. 

ixikaokh lrk úg 

ERP j, øjH;dj b;d 

wvqh' isÜßla wï,fhys ERP j, 

øjH;dj idudkHfhka 4] isg 

6] olajd jQ w.hla .kS' tu ksid 

fláld,Sk fnda. fyda ù iy t<j¨ 

jeks tal jd¾Isl fNda. i|yd ERP 
ks¾foaY lrkq fkd,efí' f;a" rn¾ 

iy fmd,aj,go wdï,sl mfiys j.d 

lrk we;eï wmkhk lDIsld¾ñl 

fnda. j,go ERP fl,skau oukq 

,efí' ;jo ERP j, we;eï wxY= 

ud;% uq,øjH ^Cd& 92 mg-1 iy 

8'56 mgkg-1 jYfhka& w,am m%udK 

jYfhka wvx.=h'  

tal jd¾Isl fnda. i|yd ERP 

Ndú;d lsÍug lÈu úNjhla 

^bvlvla& we;af;a wxY= ud;% 

uq,øjH tla/iaùu ^idkaøKh 

ùu& fya;=fjka isÿjk mßißl 

n,mEu b;du;a w,am neúks' 

tfy;a fmdfydrla f,i ERP 

fh§u iSudldÍ ù we;af;a tys 

øj;dj wvq ksidh' ERP j, øj;dj 

jeäÈhqKq lr.; yels kï th 

TSP fjkqjg wdfoaY lr.; yels 

ukd úl,amhls' ta wkqj n,k úg 

ERP j, fmdiaf*ag ødjHlrKfhaoS 

fmdiamria ødjHlrK CIqøÔùka 

^PSMs&  jeo.;a ld¾hhla bgq lrhs'

PSMs jQ l,S ldnksl wï, nysi%dú 

lsÍfuka  P j,  wldnksl udÈ,s 

ødjHlrKh lsÍfï yelshdjla 

we;s úIufmdaIS CIqøÔù ldKavhls' 

iajNdúlj olakg we;s PSMs m<uq 

jrg fidhd .kakd ,oafoa 1903 §h' 

fuu CIqøÔùka uQ, moaO;sh jgd 

^uQ, f.da,h& fnfyúka idkaøj 

mj;sk w;r 

wfkl=;a 

CIqøÔùkag 

jvd by< 

mßjD;a;sl 

l%shdldÍ;ajhla 

olajhs'        

P øjH lrKh 

lsÍfï§ 

nelaàßhd È,Sr 

j,g jvd jeä 

yelshdjla 

olajhs' 

Psendermonace 
iy Brulli  jeks  nysia uQ, 

f.da,S udÈ,s iy mdxY= nelaàßhd 

ldKav j, m%cdj, wka;( iyÔù 

rhsfidaìhd M,odhs fmdiafmaÜ 

øjH ldrl f,i y÷kd f.k 

;sfí' Achrothcium, Alternaria, 
Arthrobotrys, Aspergillus, Fusarium, 
Glomus, Micromonospora, Penicillium, 
Saccharomyces hk tajd È,Sr w;=ßka 

M,odhs P øjH ldrl f,i y÷kd 

f.k ;sfí' ;jo welaáfkduhsiSia 

w;=frka o< jYfhka 20] P ødjH 

lrKh lsÍug yelshdj we;' fïjdg 

rEmh 1( iqm¾ fmdiafmaÜ fmdfydrrEmh 1( iqm¾ fmdiafmaÜ fmdfydr

rEmh 2( tmamdj, frdla fmdiafmaÜ rEmh 2( tmamdj, frdla fmdiafmaÜ (ERP)(ERP) uq¿ ksêh uq¿ ksêh

ljrfha l;dj 3
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Actinomycetes, Micromonospora 
iy Streptomyces hk .K 

j,g wh;a úfYaI o we;=<;a fõ' 

ihfkdnelaàßhd o P øjH ldrl 

f,i j¾. lr ;sfí' ldnksl wï, 

ksmoùu iy tkaihsu i%djh lsÍu 

jeks úúO hdka;%K iy CIqøÔùka 

nelaàßhd úfYaI u.ska PSMs úiska 

P ødjHlrKh isÿ lrhs'

PSM m%cd fndfydauhla mfiys 

we;af;a ffcj mg, jYfhks'ffcj 

mg,hla iE§ we;af;a CIqøÔù ffi, 

^we,af.a" È,Sr" nelaàßhd iy fyda 

fjkia úÈfha CIqøÔù ffi, iy 

nysYa ffi,Sh nyq wdjiaÓl Ôúfhla& 
EP f,i yeÈka jk nysYa ffi,Sh 

ffcj nyq wdjiaÓl øjHhlska fõ'

CIqøÔù úiska ksmojk fuu EPS  
u.ska CIqøÔù m%cdjg jHqyhla iy 

wdrlaIdjla ie,fia ^rEmh 04& 

 rEmh 3 - fmdiamria øjHlrkh f.k fok CIqø Ôùka rEmh 3 - fmdiamria øjHlrkh f.k fok CIqø Ôùka

 rEmh 4 - È,Sr nelaàßhd ffcj mg,hla rEmh 4 - È,Sr nelaàßhd ffcj mg,hla

ù j.dfõ á%m,a iqm¾ fmdiafmaÜ fh§u wju lsÍu i|yd fmdiamria ødjHlrK CIqøÔùka

fuu m%cd úúO mßir j, olakg 

we;af;ah' ffcj mg,SlrKho 

ffcj fmdfydr ^BFBFs& f,i 

fuu ffcj mg, ridhkd.drfha§ 

yÿkd .; yelsh' BFBFs fh§fuka  

ù j.dfõ§ ridhksl fmdfydr 

fh§u 50] la muK jQ  ie,lsh hq;= 

m%udKhl g wvq lrf.k ;sfí'

;jo BFBFs Ndú;d lsÍfuka 

isÿjk whym;a mdßißl n,mEï 

;ju;a fidhdf.k fkdue;' fïjd 

h:d ld,fha§ ;sridr lDIsld¾ñl 

moaO;sh ia:dms; lsÍug ;=vq fokq 

we;' cd;sl uq,sl wOHdmk wdh;kh 

^NIFS& úiska ERP øjHlrkh 

lsÍfï úNjhla we;s ffcj mg, 

jÜfgdare  y;rla ksmojd we;' 

fufia ksmojd we;s ffcj mg, 

fhdod.ksñka lrk ,o uQ,sl 

wOHhk lrk n,dfmdfrd;a;= /|úh 

yels m%;sM, ,nd § we;'

TSP fjkqjg wxY=ud;% jQ øjH b;d 

w,am jYfhka we;s ERP fh§fï 

l%shdj,sh fj; fhduq ù tajd ÈhqKq 

lsÍfuka wêl f,i TSP Ndú;fhka 

isÿjk mßißl n,mEï iy tajd 

wdY%s; fi!LH Wjÿre ie,lsh hq;= 

wkaoñka wju lr .ekSfï yelshdj 

mj;s' ksoiqkla jYfhka PSMs 
wka;¾.; iqÿiq CIqøÔù mg,hla 

iu. ERP fhÈh yelskï th ù 

j.dfõ§ TSP Ndú;h wju lsÍug 

lÈu úl,amhla i,id fokq we;'

wdpd¾h ã' tï' tia' tÉ' Èidkdhl
fcHIaG lÓldpd¾h

lDIs bxðfkare iy mdxY= úoHd 

wOHkdxYh

lDIsl¾u mSGh

Y%S ,xld rcrg úYajúoHd,h

fÊ' mS' tÉ' hq' chfk;a;s
fcHIaG lÓldpd¾h

lDIs bxðfkare iy mdxY= úoHd 

wOHkdxYh

lDIsl¾u mSGh

Y%S ,xld rcrg úYajúoHd,h



38 fj¿u - 3 l,dmh 2021 cQ,s - iema;eïn¾  úÿrdjúÿrdj 15

kuq;a ñksiqka tys we;s úoHd;aul 

miqìu yßhgu oek isáfha ke;' 

fuu l%u fndfyda ld,hla mqrd 

iïm%odhsl wdydr ieliqï l%u 

f,i mßKduh úh' tneúka                    

udkj-CIqøÔù wka;¾ in|;djhg 

È.= b;sydihla we;' tys m%;sM,hla 

f,i miqld,Skj CIqøÔùka 

jvd;a ÈhqKq ffcj ;dlaI‚l 

fhÿïj, w;HjYH Ôj úoHd;aul 

iïm;a f,i y÷kd .kakd ,§' 

tmuKla fkdj" úoHdfõ iy 

;dlaIKfha ÈhqKqj;a iu." fuu 

CIqøÔù l%shdj,Skaf.a uQ,sl ffcj 

ridhksl moku fidhd .ekSug 

o ñksiqka Wkkaÿ úh' ta wkqj 

CIqøÔùka úiska ksmojk tkaihsu 

u.ska fuu ld¾hNdrh bgq lrk 

nj wkdjrKh úh' j¾;udkfha 

CIqøÔù tkaihsu i|yd úYd, 

f.da,Sh b,a¨ula mj;S' úfYaIfhkau 

lDIsl¾udka;h" ffjoH úoHdj" 

mßir ixrlaIKh" ffcj n,Yla;s 

ksIamdokh" ;dlaI‚l Ndú;h" 

wdydr ksIamdokh" i;aj fmdaIKh" 

rEm,djKHh øjH ksIamdokh jeks  

ld¾ñl l%shdj,Ska ioyd  fukau 

úúO úoHd;aul m¾fhaIK lghq;= 

i|yd o CIqøÔùka úiska ksmojk 

,o tkaihsu f,dj mqrd nyq, f,i 

Ndú; lrkq ,efí'

fkdfkdfmfkk f,dalhl u;=ùufmfkk f,dalhl u;=ùu

ñksiqkajeks úYd, Ôùka muKla 

fkdj" CIqøÔùka" tkï mshú 

weiska oelsh fkdyels l=vd Ôùka 

o mDÓúh u; Ôj;a jk nj m%:u 

jrg wkdjrKh jQfha 17 jeks 

ishjfia§h' fuu fidhd.ekSfï       

mqfrda.dóka f,i lghq;= lrk 

,oafoa f,dj úiQ b;d úYsIag 

CIqøÔj úoHd{hka fofofkla jk 

wekagka jeka ,shqfjkafydla iy 

frdnÜ yQla hkakjqkah' wekagka 

jeka ,shqfjkafydla úiska m< l< 

fm%dfgdafidajd iy nelaàßhd ms<sn| 

ir, wkaùlaISh ksÍlaIK" úia;r 

iy rEm igyka fukau frdnÜ 

yQla úiska bÈßm;a l< —ñhql¾˜ 

kï CIqø È,Srfha wdrïNl kso¾Yk 

CIqøÔùkaf.a meje;au ms<sn| m<uq 

m%ldYs; jd¾;d f,i ms<s.efkhs' 

CIqøÔùkaf.a fuu úiañ; f,dalh 

ms<sn| fidhd .ekSu;a iuÕ 

f,dalfha wfkl=;a úoHd{hka 

úiska fuu Ôùka iïnkaOj .eUqßka 

wOHhkh lsÍu wdrïN lrk ,§'

uq,§" CIqøÔùka ms<sn| jeämqru 

y÷kd .kakd ,oafoa Tjqka i;=jQ 

mdka" jhska" úkdlsß" rd" wÉpdre 

jeks .DydY%s; wdydr ieliSfï 

l%shdj,Ska iajNdúlj fõ.j;a 

lrkakka f,i iy fndafjk 

frda. we;s lrk ldrl f,ihs'  

fi,shqf,daia c, úÉfþol CIqøÔùkaf.a l¾udka;uh jeo.;alufi,shqf,daia c, úÉfþol CIqøÔùkaf.a l¾udka;uh jeo.;alu

tia' fla' chfialr

fi,shqf,daia-ydhk ldrl fi,shqf,daia-ydhk ldrl 

CIqøÔùka( fi,shqf,daia CIqøÔùka( fi,shqf,daia 

úfhdackh lrkakkaúfhdackh lrkakka

Tn fudfyd;la is;d n,kak' 

iajdNdúl mßirh ;=< fi,shqf,daia 

ì| fy,k CIqøÔùka fkdue;s 

jQjd kï l=ula isÿfõúo@ jegqKq 

Ydl m;%" yd w;= wdÈ Ydl iqkanqka 

Èrdm;a fkdù fmdf<dj u;=msg 

iEu ;eklu f.dv.eiS ;sìh 

yelsh' tfiakï" fuu fi,shqf,daia 

úfhdackh lrk CIqøÔùka Ydl 

wmøjH Ô¾Kh lr bj;a lrkafka 

flfiao@ fuu m%Yakhg ms<s;=re 

iemhSu i|yd" Ydlj, idudkH 

jHqyd;aul ixhq;sh f;areï .ekSu 

w;HjYH fõ' Ydl iqkanqkaj, 

m%Odk jHqyd;aul ixrplh 

fi,shqf,daiajk w;r th Ydl 

ffi, ì;a;sfha nyq,j olakg 

,efnk ixfhda.hhs' mDÓúfha 

jefvk ish¨u Ydlj, fuu 

ix>glh wka;¾.; neúka" 

fi,shqf,daia mDÓúfha nyq,u 

ixlS¾K fmd,sielrhsvh f,i o 

ie,flhs'

fi,shqf,daia-ydhk ldrl CIqøÔùka 

—fi,shqf,aia˜ kï tkaihsuh 

ksmojk w;r th fi,shqf,daia 

fmd,sielrhsvh úfhdackh" 

W;afma%rKh lrk tkaihsuhhs' 

fuu tkaihsuh ksmoùug we;s 

ljrfha l;dj 4
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yelshdj ksid fi,shqf,daia Tjqkaf.a 

tlu ldnka iy n,Yla;s m%Njh 

f,i Ndú; lrhs' flfia fj;;a" 

fi,shqf,aia hkq ;ks tkaihsuhla 

fkdfõ' th tkaihsu ixlS¾Khla 

jk w;r" fuu ixlS¾Kfha tla 

tla tkaihsuh fi,shqf,daia nyq 

wjhjlh u; wkql%ñlj l%shd lr 

fi,shqf,daia fmd,sielrhsvfha 

;ekqï  tallh jk .aÆfldaia wKq 

w;r we;s β-1, 4-iïnkaO;d ì| 

ouhs' fuu fi,shqf,daia Ô¾K 

l%shdj,sh wjidkfha .aÆfldaia" 

fif,danfhdaia iy T,sf.daielrhsv 

jeks myiqfjka meiúh yels 

ir, iSks wKq ksmofjhs' flfia 

fj;;a" fi,shqf,daia ys iïmQ¾K 

tkaihsu c, úÉfþokh iy 

c, úÉfþol M,odhs;dj 

i|yd m%Odk tkaihsu ;=kl 

iyfhda.S m%;sl%shdj wjYH fõ'                                    

tkafvd.aÆlfkaia"            

tlafid.aÆlfkaia iy îgd - 

.a,hsfldisfâia hkq tu tkaihsu 

;%s;ajhhs' úúO CIqøÔùka fuu 

tkaihsu úúO m%udKj,ska 

ksmojk w;r th tla tla 

CIqøÔùkaf.a fi,shqf,daia Èrùfï 

ld¾hlaIu;djhg iDcqju n,mdhs' 

iajNdúl mßirh ;=<" CIqøÔùka 

fi,shqf,daia u; ;ks ;ksj 

l%shd fkdlrhs' ta fjkqjg Tjqka 

;u ffoksl Yla;s wjYH;d 

m%udKj;a f,i imqrd .ekSu 

i|yd fuu m%;sl%shd iyÔjkfhka 

isÿ lrhs' fuu CIqøÔù wka;¾ 

iïnkaO;d iajNdúl mßirh 

;=< fi,shqf,daia c, úÉfþokh 

b;d ld¾hlaIu l%shdj,shla 

njg m;alr we;' tfy;a lD;%su 

l¾udka; miqìul fuu iajNdúl 

l%shdj,sh ld¾hlaIuj isÿ lsÍu 

myiq ke;' ta i|yd ridhkd.dr 

uÜgñka CIqøÔù l%shdldrlï jeä 

ÈhqKq lsÍu i|yd kHdhd;aul yd                

m%dfhda.sl úoHd;aul oekqu 

Wmfhda.S lr .ekSu w;HjYH fõ' 

CIqøÔù fi,shqf,aia tkaihsuh( CIqøÔù fi,shqf,aia tkaihsuh( 

j;auka f.da,Sh m%jK;dj;auka f.da,Sh m%jK;d

fi,shqf,aia tkaihsuh ksid 

j¾;udkfha fndfyda l¾udka; 

lafIa;%j, mqk¾ckkSh yd ,dNodhS 

wuqøjHhla f,i fi,shqf,daia ffcj 

ialkaO Ndú;d lsÍug yels ù ;sfí' 

úfYaIfhkau" ;srir ixj¾Ok 

ixl,amh l%shdjg kexùug f,dalh 

W;aidy ork fujeks hq.hl 

fi,shqf,daia ffcj ialkaO Yla;sh 

njg mßj¾;kh lsÍfï mßir 

ys;ldó" CIqøÔù l%shdj,s i|yd 

úYd, ms<s.ekSula we;' th f.da,Sh 

fi,shqf,aia tkaihsu fj<|fmdf,a 

jHdma;shg o odhl ù we;' 

úfYaIfhkau" fi,shqf,daia ffcj 

ialkaOh ;srir ffcj bkaOk 

njg mßj¾;kh lsÍu f,dalfha 

ke.S tk m%jK;djhls' n%iS,h iy 

weußldj jeks rgj,a oekgu;a 

idudkH ffoksl wjYH;d imqrd,kq 

i|yd ffcj bkaOk Ndú;h wdrïN 

lr we;' úfYaIfhkau ffokslj 

jeäjk f.da,Sh n,Yla;s b,a¨ug 

iy YS>%fhka laIh fjñka hk 

iajNdúl fmdis, bkaOk ;ekam;= 

ioyd iqÿiq úl,am úi÷ula f,i 

ffcj bkaOk Ndú;h i|yka l< 

yelsh'

flfia fj;;a" ld¾ñl wxYfha úúO 

wjYH;d i|yd fi,shqf,aia Ndú;d 

lsÍu kj ixl,amhla fkdfõ' jir 

.Kkdjla mqrd jd‚cuh jYfhka 

fuu tkaihsuh Ndú; lr we;' 

miqld,Skj fi,shqf,aia tkaihsuh 

frÈms<s l¾udka;fha nyq,j Ndú;d 

lsÍug mgka .;a ksid f,dj 

fi,shqf,daia c, úÉfþol CIqøÔùkaf.a l¾udka;uh jeo.;alu

rEmh 1( Y%S ,xldfjka y÷kd.;a iuyr fi,shqf,daia c, úÉfþol CIqø Ôùka' úúO g%hsfldv¾ud úfYaI rEmh 1( Y%S ,xldfjka y÷kd.;a iuyr fi,shqf,daia c, úÉfþol CIqø Ôùka' úúO g%hsfldv¾ud úfYaI 

^̂Trichoderma spp.Trichoderma spp.& ^1&" ^2& iy ^3& úúO weiam¾ð,ia úfYaI ^& ^1&" ^2& iy ^3& úúO weiam¾ð,ia úfYaI ^Aspergillus spp.Aspergillus spp.& ^4&"^5& iy ^6& ^7&' fmksis,shï & ^4&"^5& iy ^6& ^7&' fmksis,shï 

^̂Penicillium sp.Penicillium sp.&  ^8&' *shqidßhï ^&  ^8&' *shqidßhï ^Fusarium sp.Fusarium sp.& PdhdrEm j, oelafjhs'& PdhdrEm j, oelafjhs'
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mqrd mq¿,a ms<s.ekSula iy úYd, 

b,a¨ula we;s úh' WodyrK f,i 

frÈms<s f;;a ieliqu" fvksï 

frÈ Tm oeóu" frÈ ;ka;= ffcj 

Tm oeóu" weÕ¨ï uDÿ lsÍu" frÈ 

fidaok Èhr j¾. ksIamdokh iy 

frÈ j,ska w;sßla; vhs bj;a lsÍu 

jeks frÈms<s l¾udka;fha fndfyda 

mshjr iïmQ¾K lsÍu i|yd fuu 

tkaihsuh Ndú;d fõ' óg wu;rj" 

lvodis l¾udka;h" wdydr ieliSu" 

Ydl ;ka;= ksiaidrKh" i;aj wdydr 

ksIamdokh" lDIsl¾uh" T,sõ f;,a 

ksiaidrKh" iajNdúl Ydl j¾Kl 

ksiaidrKh" T!IO ksIamdokh" 

fm%dfgdma,diaÜ ksIamdokh" cdk 

bxðfkare úoHdj jeks mq¿,a f,i 

jHdma; jQ ld¾ñl lafIa;%j, tajd 

nyq,j Ndú;d fõ'

fi,shqf,aia tkaihsuh ksmojkq 

,nkafka CIqøÔùka neúka" wo mjd 

f,dj mqrd isák úoHd{fhda jvd;a 

ld¾hlaIuj fi,shqf,aia ksmojk 

CIqøÔùka fidhñka iajNdúl 

mßir moaO;s .fõIKh lrñka 

isá;s' fuu CIqøÔùkaf.ka tkaihsu 

ksiaidrKh lr úúO l¾udka;j, 

W;afma%rl f,i Ndú;d l< yel' 

m%Odk jYfhkau fi,shqf,aia 

tkaihsu ksIamdokh lrkq ,nkafka 

nelaàßhd iy È,Sr úisks' Tjqka 

iajdhq fyda ks¾jdhq CIqøÔùka úh 

yel' flfia fj;;a" iQ;slduh È,Sr 

jeks iajdhq CIqøÔùka fi,shqf,aia 

ksIamdokfha§ jvd ld¾hlaIu nj 

fidhdf.k we;'

fi,shqf,daia c, úÉfþol Ôùka 

f,i y÷kdf.k we;s È,Sr j¾. 

.Kkdjla we;;a" g%hsfldv¾ud ÍiS 

^Trichoderma reesei& hkq ld¾ñl 

mßudKfha fi,shqf,aia ksIamdokh 

i|yd nyq,j Ndú;d jk m%Odk È,Sr 

úfYaIhls' iajdhq CIqøÔùka úiska 

ksmojk fi,shqf,aia tkaihsuh 

ksIamdokfhka miq ffi,fhka 

msg;g i%djh fõ' tneúka tkaihsu 

ksIamdok l%shdj,sh jvd;a myiq 

jk w;r tkaihsu 

myiqfjka iy 

ld¾hlaIuj tl;= 

l< yelsh' kuq;a  

ks¾jdhq CIqøÔùka" 

WodyrKhla f,i" 

laf,diaá%ähï 

;¾fudafi,ï 

^Clostridium 
thermocellum& jeks 

nelaàßhd u.ska 

ksmojkq ,nkafka 

Tjqkaf.a ffi, 

ì;a;shgu iïnkaO jQ 

fi,shqf,dafidauhla 

jk w;r th 

ld¾ñlj ksIamdokh 

lsÍu iy ksiaidrKh 

lsÍu t;rï myiq 

ke;' flfia fj;;a 

fi,shqf,daia c, 

úÉfþokfha§ 

fi,shqf,dafidaï 

b;d ld¾hlaIuj fi,shqf,daiaj, 

iaMál fukau wiaMál m%foaYj,g 

iDcqju myr § c, úÉfþokh 

lrhs' fï ish¨ lreKq i,ld neÆ 

úg" jvd;a ld¾hlaIu fi,shqf,daia 

c, úÉfþol CIqøÔùka mßirfhka 

fidhd.ekSu f.da,Sh fj<|fmdf,a 

tkaihsu i|yd we;s úYd, b,a¨u 

imqrd,Su i|yd jvd fyd| m%fõYhla 

úh yelsh'

fi,shqf,daia c, úÉfþol fi,shqf,daia c, úÉfþol 

CIqøÔùka( Y%S ,xld ikao¾NhCIqøÔùka( Y%S ,xld ikao¾Nh

w;sßla; idhï ^rxcl& bj;a 

lsÍu i|yd fi,shqf,aia tkaihsu 

ñY%Khla Ndú;fhka fvksï 

frÈ fia§u Y%S ,xldfõ wmkhk 

frÈms<s l¾udka;fha tla wxYhls' 

fï fya;=j ksid Y%S ,xldj f.da,Sh 

fjf<|fmdf<ka fi,shqf,aia 

tkaihsu wdkhkh lrhs' by<   

m%d.aOk msßjehla jd¾Islj fï 

i|yd oeßh hq;=h' tneúka foaYSh 

CIqøÔùka fhdod .ksñka rg ;=<u 

fi,shqf,aia tkaihsuh ksIamdokh 

lsÍu tkaihsu wdkhkh i|yd 

jd¾Islj oeÍug isÿjk úYd, 

úhou j<lajd .ekSug jvd fyd| 

m%fõYhla úh yelsh' Y%S ,xldj 

ffcj úúO;ajfhka fmdfydi;a 

rgls' tksid foaYShj fi,shqf,aia 

ksmoùug ffcj ;dlaI‚l 

l%fudamdhka ia:dms; lsÍfï 

yelshdj mj;S' ksj¾;k jeis 

jkdka;r we;=¿ wmf.a iajNdúl 

mßir moaO;s fi,shqf,aia i%djh 

lrk CIqøÔùkaf.ka msÍ mj;S' 

wjdikdjlg fuka" fuu iajdNdúl 

iïm;a rfÜ ixj¾Okh i|yd 

ld¾hlaIuj Ndú;d lsÍug wm 

;ju;a olaI ù ke;'

Y%S ,dxlsl úoHd{hska lsysm 

fofkl= oekgu;a fi,shqf,daia 

c, úÉfþol CIqøÔùka .fõIKh 

lsÍu iy Tjqkaf.a Ndú;hka y÷kd 

.ekSu wdrïN lr we;' CIqøÔj 

úoHd.drj, fi,shqf,aia ksmojk 

CIqøÔùka j.d lsÍu" Tjqka wKql 

Ôj úoHd;aulj y÷kd.ekSu iy 

fhÿï wOHhkh lsÍu ms<sn|j 

fndfyda m¾fhaIK oekgu;a isÿ 

lr we;s w;r tajd È.gu lrf.k 

hhs' foaYSh fi,shqf,aia tkaihsu 

ksIamdokh m%p,s; lsÍug Y%S ,xld 

úoHd{hskag úYd, odhl;ajhla ,nd 

Èh yelsh' WodyrK jYfhka fuu 

rEmh 2( fi,shq,sála laIqø Ôùkaf.a ld¾ñl Ndú;hrEmh 2( fi,shq,sála laIqø Ôùkaf.a ld¾ñl Ndú;h
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CIqøÔùka ksmojk úúO fi,shqf,aia 

tkaihsu moaO;s wOHhkh lsÍu" 

ld¾ñlj jeo.;a l%shdj,shl§ 

foaYShj y÷kd.;a CIqøÔùkaf.ka 

,nd.;a fi,shqf,aia Ndú;d lsÍu 

i|yd fyd¢ka ixúOdkh jQ m%Yia; 

m%;sl%shd ;;a;ajhka tkï j¾Ok 

mrdñ;Ska" m%;sl%shd iSud lsÍfï 

idOl" wjYH fi,shqf,daia iy 

fi,shqf,aia ixhq;sh y÷kd.ekSu" 

CIqøÔù fi,shqf,aia ksIamdok 

ld¾hlaIu;dj ridhkd.dr uÜgñka 

jeä ÈhqKq lsÍu" iy  ld¾ñl 

uÜgug tu Wmdh ud¾. y÷kajd §u 

i|yd Y%S ,dxlsl úoHd{hskag odhl 

úh yel' j¾;udkfha" CIqøÔùkaf.a 

fi,shqf,aia ksIamdokh jeä ÈhqKq 

lsÍu i|yd wKql Ôj úoHd;aul 

l%u ;sfí' uyd mßudKfhka 

ixj¾Okh l<fyd;a" fi,shqf,aia 

ksIamdokh mq¿,a lsÍug;a wfkl=;a 

ld¾ñl fhÿï iy kj jHdmdr rg 

;=< újD; lr ia:dmkh lsÍug;a 

fuu ixl,am Wmfhda.S lr.; yels 

h' fuu oekqu m%dfhda.slj fhdod 

.ekSug wjYH ld,h" uqo,a" iy 

Y%uh imhd.; yels jHjidhlhska" 

wdfhdaclhska iy l¾udka;lrejka 

iuÕ fidhd.;a oekqu fnod 

.ekSug o Y%S ,dxlsl úoHd{hskag 

uQ,sl;ajh .; yels h'

úfYaIfhkau Y%S ,xldfõ bkaOk 

b,a¨u by< hdug úi÷ula 

f,i fi,shqf,daia ffcj bkaOk 

ksIamdokh yd Ndú;h m%p,s; 

l< yelsh' n%iS,h" weußld 

tlai;a ckmoh iy hqfrdamh 

jeks f,dalfha fndfyda rgj,a ;u 

n,Yla;s wjYH;d imqrd .ekSu 

i|yd jd‚cuh jYfhka ffcj 

bkaOk Ndú;d lrhs' tneúka fuu 

m%fhdackhg fkd.;a CIqøÔù iïm;a 

ffcj bkaOk ksIamdokhg Ndú; 

l< yels w;r th Y%S ,xldfõ 

wd¾Ól m%.;sfhys úYsIag bÈß 

mshjrla jkq we;' flfia fj;;a" 

È.= l,a mj;sk" fyd¢ka yd wLKavj 

l%shd;aul jk ksIamdok l%shdj,shla 

ia:dms; lsÍu myiq fkdjk 

tfukau ld,h .;jk ld¾hhla 

nj fkdi,ld yeßh fkdyelsh' 

M,odhs ld¾ñl l%shdj,shla mj;ajd 

.ekSu i|yd wLKavj mj;ajdf.k 

hk m¾fhaIK yd ixj¾Ok 

l%shdldrlï o w;HjYH fõ'

tmuKla fkdj" ldnksl fmdfydr 

Ndú;fhka ;u fNda. j.d lsÍfï 

fmdfydi;a b;sydihla Y%S ,xldjg 

;snq‚' fuu l%shdj,shg mdol jk 

úoHd;aul hdka;%K fkdoek jqjo" 

wfma uq;=ka ñ;a;ka  f.du" msÿre" 

oyhshd" fldyqn;a iy .a,sßiSähd 

jeks khsg%cka nyq, úúO Ydlj, 

fld< frdvq fhdod .ksñka ;u 

fl;aj;= ireidr l<y' fï 

idïm%odhsl lDIsld¾ñl l%u fhdod 

.ksñka Tjqka ;u wiajkq o jeä 

lr .;ay' Èrdm;a jk Ydl fldgia 

Ndú;d lr fmdfydr ilia lsÍu 

i|yd khsg%cka iú lrk nelaàßhd 

iy fmdiafmaÜ ødjH lrk nelaàßhd 

jeks wfkl=;a CIqøÔùka iuÕ 

fi,shqf,daia Ô¾Kh lrK CIqøÔùka 

Ndú;d l< yelsh' flfia fj;;a" 

fuu mßir ys;ldó CIqøÔùka 

mokï jQ lDIsld¾ñl moaO;s fj; 

kej; meñŒu flá ld,hla ;=< 

idlaId;a lr.; fkdyel' ta w;ru" 

kQ;k lDIsl¾udka;hg .e<fmk 

jvd;au iqÿiq" mßir ys;ldó l%uh 

ia:dms; lsÍu o b;d jeo.;a fõ' 

tmukla fkdj" foaYShj fidhd.;a 

fi,shqf,daia Ô¾Kh lrk CIqøÔùka 

Ndú;fhka úúO fi,shqf,daia ffcj 

ialkaO lvodis njg mßj¾;kh 

lsÍfï Wmdh ud¾. y÷kajd §fuka                        

Y%S ,xldfõ cd;sl lvodis ksIamdok 

l¾udka;h kxjd,sh yelsh' óg 

wu;rj" foaYShj ksIamdokh lrk 

,o fi,shqf,aia foaYSh fvksï frÈ 

ksIamdok lïy,aj, Ndú;d l< 

yelsh' 

by; i|yka lf<a Y%S ,xldfõ 

l¾udka; ixj¾Okh i|yd 

fi,shqf,daia c, úÉfþol CIqøÔùka 

Ndú;fhka l< yels foa ms<sn| 

WodyrK w;f,diaila mu‚' ta 

wkqj ld¾ñl wxYfha ixj¾Okh 

i|yd fi,shqf,daia c, úÉfþol 

CIqøÔùka iy Tjqkaf.a tkaihsu 

Ndú;d lsÍfï úYd, úNjhla 

we;' flfia fj;;a fuu úiañ; 

iajNdúl iïm;a .fõIKh lsÍu 

iy tu úoHd;aul fidhd.ekSï 

m%dfhda.slj Ndú; lsÍu ms<sn|j 

cd;sl m%;sm;a;shla ia:dms; lsÍu 

hq.fha wjYH;djhlaj mj;shs'

tia' fla' chfialr
m¾fhaIK iyldr" 

CIqøÔj úoHdj iy mdxY= mßir 

moaO;s m¾fhaIK jHdmD;sh" 

cd;sl uQ,sl wOHhk wdh;kh"

yka;dk mdr" 20000" uykqjr'

0777846444

sandhyajayasekara@gmail.com

fi,shqf,daia c, úÉfþol CIqøÔùkaf.a l¾udka;uh jeo.;alu
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wdpd¾h ;s<s‚ hQ' wdßhodi

CIqø we,a.S - Y%S ,xldj W!k Wmfhdackh ,lal< CIqøÔù iïm;CIqø we,a.S - Y%S ,xldj W!k Wmfhdackh ,lal< CIqøÔù iïm;

CIqø we,a.S hkq tal ffi,sl 

m%Ndixiaf,aYSh Ôù úfYaIhls' tajd 

ñßÈh c,dY" uqyqÿ mßir iy w÷re 

meye c, l,dmhkays yuqfj;s' 

CIqø we,a.S m%Ndixiaf,aIKh 

Ôùka f,i ye¢kajqjo" uQ, m;% 

fyda l|ka rys; ùu u; tajd 

Wiia Ydlhkaf.ka fjkia fjhs' 

úoHd{hkaf.a weia;fïka;= wkqj 

fuu uy fmdf<dj u; o< jYfhka 

we,a.S úfYaI ñ,shkhla muK 

we;ehs ie,fla' m<uq jk rEm 

igyfka oelafjk mßÈ CIqø we,a.S 

tla tla úfYaIhka w;r m<uq jk 

rEmhkayS úYd, fjkialï mj;shsS' 

tneúka nyqúO wdldrfha CIqøÔù 

lKavdhula f,i CIqø we,a.S 

ie,flhs'

CIqø we,a.S c,c mßir moaO;s ;=< 

m%d:ñl ksIamdolhka f,i i,lkq 

,nhs' ish¨ by< fmdaIK uÜgï 

i|yd Yla;sh iemhSug tajd iu;ah' 

thg wu;rj ;u m%Ndixiaf,aIK 

l%shdj,sfha § CIqø we,a.S Tlaiscka 

ckkh lsÍu o isÿlrhs' 

jdhqf.da,fha mj;sk uq¿ Tlaiscka 

m%udKfhka 50] lg wdikak 

m%udKhla ksmojkq ,nkafka 

fuu we,a.S úisks' thg;a wu;rj 

m%Ndixiaf,aIKfha kshef,k Ôùka 

f,i CIqø we,a.S jdhqf.da,fha mj;sk 

ldnkavfhdlaihsâ mßfNdackh 

lrk neúka f.da,Sh WKqiqu iukh 

lsÍug o hï odhl;ajhla imhkq 

,nhs' 

f.jqkq oYl lsysmh ;=<§ ;uka 

i;= yelshdfjka jdkscuh 

jákdlulska hq;a mrsjD;a;sh 

úYd, m%udKhla ksmoùfï 

yelshdj u; CIqø we,a.S 

iqúYd, l¾udka;uh úNjhla 

iys;  iajdNdúl iïm;la 

f,i biau;= ù we;' WodyrK 

f,i oelajqjfyd;a CIqø we,a.S 

i;=jk lerfgdfkdhsv" ,smsv" 

ldfndayhsfâ%Ü iy úgñka 

ixYaf,aIK yelshdj ksid T!IO 

fmdaIKuh øjH ^kshqgá%l,aiaa& 

wdydr i;aj wdydr w;sf¾l 

rEm,djKHuh iy ffcj-mdol 

ffi,Yla;s ksIamdok i|yd tajd 

fhdod .ekSfï yelshdj mj;S' 

YS>% j¾Ok fõ.h" by<                    

m%Ndixiaf,aIK ld¾hlaIu;dj 

flá ld,hla ;=< wiajekak ,nd 
rEmh 1( nyqúO CIqø we,a.S úfYaI ^wdY%s;h( rEmh 1( nyqúO CIqø we,a.S úfYaI ^wdY%s;h( Derwenskus and Holdmann, Derwenskus and Holdmann, 

Microalgae – Underestimated All-Rounders, ChemViews Magazine, 2016Microalgae – Underestimated All-Rounders, ChemViews Magazine, 2016&&

ljrfha l;dj 5
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CIqø we,a.S - Y%S ,xldj W!k Wmfhdackh ,lal< CIqøÔù iïm;

rEmh 2( ffcj  bkaOk iy ffcj  n,Yla;sh ksmoùu i|yd CIqø we,a.S fhdod .ekSu ^wdY%s;h( rEmh 2( ffcj  bkaOk iy ffcj  n,Yla;sh ksmoùu i|yd CIqø we,a.S fhdod .ekSu ^wdY%s;h( Chisti, Biodiesel from Chisti, Biodiesel from 
microalgae, Biotechnology Advances 25, 2007microalgae, Biotechnology Advances 25, 2007&&

.ekSug we;s yelshdj fukau by< 

ffcj ialkaO m%udKhla ksIamdokh 

^fmdf<dj u; jefjk Ydl yd 

ixikaokh lrk úg& ùu wd§ idOl 

fya;=fldg ffcj mokï l¾udka; 

i|yd wuqøjHhla f,i CIqø we,a.S 

fhdod .ekSfï úNjhla mj;S' CIqø 

we,a.S j.d lrk miqìu" ;;a;ajhka" 

wjYH;djhg .e,fmk mßÈ 

myiqfjka uekùug  ^yeisrùug& 

we;s yelshdjo fuys wu;r jdishls'  

fuhg;a wu;rj úuiqjfyd;a 

CIqøwe,a.S ^uhsfl%dwe,a.S& j.dj i|yd 

j.d myiqlï ie,iSu l< yels 

ìï fyda msßisÿ c,h fyda mej;Sfï 

wjYH;djhla  fkdue;' tneúka 

ixikaokd;aulj n,kúg CIqøwe,a.S 

j.d lsÍug N+ñ mdol fnda. j.d 

lsÍug jvd ;srir njla fmkajhs'

CIqø we,a.S mdol ffcj ksIamdokCIqø we,a.S mdol ffcj ksIamdok

CIqø we,a.S u.ska ixiaf,aIKh 

l<  mßjD;a;Sc" ffcj ialkaO 

;=<ska ksiaidrKh lr miqj úúO 

ffcj ksIamdok f,ig ilia 

l<  yelsh'

ffcj bkaOk iy ffcj ffcj bkaOk iy ffcj 

n,Yla;shn,Yla;sh

,smsv ffi,j, úh,s nfrka 60-70g                

olajd ixYaf,aIKh lsÍfï 

yelshdjla iuyr CIqø we,a.S i;=h' 

wjika ,smsv m%udKh flfrys 

buy;a f,i n,mEug CIqø we,a.S 

úfYaIh iy frdamK ;;ajhks  fya;= 

fjhs' frdamKj,ska ffcj ialkaO 

wiajekak tla/ia lr.;a miq úh<s 

fyda f;;a CIqø we,a.S  ;=<ska ,smsv 

ksiaidrKh lsÍu isÿlrkq ,nhs' 

fuys § iq,nju fhdod.efkkafka 

ødjl ksiairK l%uhhs' tfy;a ødjl 

fhdod .ekSfuka f;drj isÿlrk 

ksiaidrK  ;dlaIKhla oeka l%u 

l%ufhka ckm%sh fjñka mj;skafka 

fï ms<sn| Wkkaÿjla oelaùu by< 

hdu ksidh'

thg m%Odk fya;=j f,i 

oelafjkafka ksIamdok wmú;%Kh 

ùug we;s úNjh fuu l%u 

u.ska wju ùug bv mej;Suh' 

wdijkh l< ,smsv bkamiq                  

mdr-meiagÍlrKuh l%shdj,shlg 

md;% lrkq ,nhs' 

tys§ g%hs.a,sirhsv m%n, wï, laIdr 

W;afma%rkhlaa yuqfõ we,alhs,a 

tiagr njg yerùu isÿfõ' flfia 

kuq;a CIqø we,a.S mdol ffcj ãi,a 

ksIamdokh j¾;udkfha § wd¾Ól 

jYfhka M,odhS fkdjkakls' 

fmfg%d,shï mdol bkaOk iu. 

;r.ldÍ ùug kï CIqø we,a.S 

mokï lr.;a ffcj ãi,a ys 

ksIamdok úhou ie,lsh hq;= f,iska 

my< hdu isÿúh hq;=h'

ffcj ãi,a ksIamdokhg wu;rj 

CIqø we,a.S fhdodf.k ffcj- 

t;fkda,aa ksIamdokhg o yelshdj 
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mj;shs' ta i|yd CIqø we,a.Suh 

ldfndayhsfâ%Ü c, õÉfÊokhg 

,lalsÍu u.ska .a¨fldaia jeks 

meiùug yels iSks njg m;a l< 

hq;=h" wod< CIqø we,a.S úfYaIhg 

wkqj CIqø we,a.S ;=< wvx.= 

ldfndayhsfâ%Ü m%udKh tajdfha 

úh<s ffi,nßka 65] la olajd 

úh yelsh' ixikaokh  l<fyd;a 

th ,s.afkdfi,shqf,daia ffcj 

ialkaOfhka ,nd .; yels m%udKhg 

jvd jeäh' mßj¾;kfhka ,efnk 

M,odj by< ùu" w;=re ksIamdok 

wvqùu" l%shd;aul ùug wjYH 

miqìï  ;;a;aj ixlS¾K fkdùu 

fukau fhÈh hq;= n,Yla;s m%udKh 

wvq ùu wd§ fya;+ka u; ridhksl 

c,úÉfþokhg jvd tkaihsuál 

c,úÉfþokhg jeä leue;a;la m< 

fjhs' flfia fj;;a úYd, m%udKfha 

l%shd;aul ùï we;s lsÍug m<uq fï 

.ek ;j ;j;a YlH;d wOHhkhla 

isÿ l< hq;=j we;af;a h'

CIqø we,a.S ffcj ialkaOfhka 

ffcj jdhq ckkh lsÍu ks¾jdhq 

ÔrKh u.ska isÿfjhs' fuu 

l%shdj,sfha§ CIqø we,a.S ffcj 

ialkaOh" óf;aka" c,h iy 

ldnkavfhdlaihsâ njg ks¾jdhq 

nelaàßhd u.ska ì| fy<kq ,nhs' 

fmdÿfõ .;a l< ffcj ãi,a yd 

ffcj t;fkda,a ksIamdokhg jvd 

ks¾jdhq Ô¾Kh wd¾Ól jYfhka 

,dNodhs nj yd by< Y=oaO n,Yla;s 

wkqmd;hla ^tkï ffcj bkaOk 

ksIamdokfha § isÿlrk n,Yla;s 

fhojqu iy ,efnk ksmehqu w;r 

wkqmd;h& olajk nj ie,fla'

mdr-meiagÍlrK iy meiùï 

l%shdj,sfha § Wmfhda.S lr.kq 

,nkafka ms<sfj<sska ,smv iy 

ldfndayhsfâ%Ü muKla jqjo 

ks¾jdhq Ô¾Khg CIqø we,a.S 

ffcjialkaOfhys mj;sk ish¨ 

ldnksl ixfhda. Wmfhda.S lr 

.ekSug yelshdj we;' ffcj jdhq 

W;amdokh ;j;a by< kxjd,Su 

i|yd wfkl=;a Wmia:r iu. CIqø  

we,a.S ffcj ialkaOh iyÔrKh 

lsÍug o mq¿jk'

CIqø we,a.S ffcj ialkaOh ;dm 

ridhksl mßj¾;khkag ,la l<     

yelsh' thg ;dm úÉfÉokh" 

c,;dm jdhq øùlrKh iy jdhq 

Njkh wdos l%ufõo we;=<;a fõ' 

fuu l%shdj ;=<sska ffcj wxY= ffcj 

bkaOk iy iSka jdhq ckkh l< 

yels w;r tajd n,Yla;s m%Nj f,i 

Wmfhda.S lr .; yel' tu l%shdj,s 

i|yd oekg mj;sk myiqlï fhdod 

.; yels w;r ta i|yd wdfrdams; 

WIaK;ajh iy mSvkh fhdod 

.ekSug wjYHjk w;r tu.ska 

n,Yla;sh i|yd jeh lrk úhou 

lemS fmfkk f,i by< hd yelsh' 

CIqø we,a.S mdol ffcj bkaOk 

ksIamdokh i|yd fhdod.efkk yd 

úúO l%shdj,s fojk rEm igyk 

u.ska ksÍlaIKh l< yelsh' tfia 

jqjo ffcj we,a.S Wmfhda.S lrf.k 

ffcj bkaOk ksIamdokh i|ydjk 

by< YlH;djhla  olajk mßj¾;k 

l%shdj,sh f;dard.ekSfï§ ffcj 

ialkaOfha ffcj ridhk ixhq;sh" 

;dlaIK-wd¾Óluh mßmQ¾K;djh 

iy Ôj pl% úIaf,aIKh hkdÈh 

ie,ls,a,g ,la l< hq;=h'

T!IO" fmdaIŒh øjH iy wdydr$ T!IO" fmdaIŒh øjH iy wdydr$ 

i;aj wdydr w;sf¾li;aj wdydr w;sf¾l

CIqø we,a.Syg" lerfgdfkdhsâ" 

fm%daàka yd úgñka wd§ by< 

fmdaIKuh w.hlska hq;a ixfhda. 

ixiaf,aIKh l< yelsh¡ CIqø we,a.S 

ffcj ialkaOhka ksiaidrKh 

l< fuu ixfhda. fldmqjl wiqrd 

fyda ffcj ialkaOuh jYfhka 

fyda Ndú; l< yelsh¡ CIqø  

we,a.S ;=< talrdYS ù we;s by< 

fmdaIŒh .=Ke;s lerfgdfkdhsâ 

w;r wekaagdie,ka;Ska" ,Qfghska" 

îgdlefrdàka iy *Qfldieka;Ska 

hkdÈh mj;Sh'  iamsre,skd 

ma,efgkaiSkaa (spiruline Platensis) 
^;=ka jk rEm igyk& laf,dfr,a,d 

fjd,a.dria (Chlorells Vulgars)  
hk CIqø we,a.S úfYaIhkays ffcj 

ialkaOh oekgu;a ñksia wdydr 

w;sf¾lhla f,i fhdod .kafka   

tajdfha mj;sk by< fm%daàka ixhq;sh 

fya;=fjks'

;dlaIKfha j¾;udk ;;a;ajh 

i,ld n,k úg CIqø we,a.S" ffcj 

ialkaOuh T!IOuh $fmdaIKuh 

øjH fhojqï i|yd fhdod .ekSu" 

rEmh 3( wdydr w;sf¾lhla f,i iamsre,skd ^wdY%s;h( rEmh 3( wdydr w;sf¾lhla f,i iamsre,skd ^wdY%s;h( Leech, 10 Health Benefits Leech, 10 Health Benefits 
of Spirulina, 2018. https://www.healthline.com/nutrition/10-proven-of Spirulina, 2018. https://www.healthline.com/nutrition/10-proven-

benefits-of-spirulinabenefits-of-spirulina&&
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CIqø we,a.S - Y%S ,xldj W!k Wmfhdackh ,lal< CIqøÔù iïm;

tajd ffcj bkaOk iy ffcj 

n,Yla;sh f,i Ndú;hg jvd 

wd¾Ól jYfhka ,dNodhsh' thg 

fya;=j ffcj bkaOk i;=jk  

jákdlu iu. ixikaokh lrk 

úg fuu ksIamdokhkag by< 

fjf<|fmd< w.hla mej;Suh'

ffcj fmdfydrffcj fmdfydr

CIqø we,a.Sj,g ;u j¾Okfha§" 

j¾Ok udOH ;=< mj;sk khsg%cka" 

fmdiamria iy ldnka hkdÈh 

iaùlrKh fyj;a Wrd .ekSug 

yelshdj we;' tfyhska W;amdokh 

jk ffcj ialkaOuh o fuu uQ, 

øjHhkaf.ka fmdaIs;h' tfyhska ta 

i;=j ffcj fmdfydr iïNjhlaa 

mj;shss'

CIqø we,a.S ffcj ialkaOuh" ffcj 

fmdfydr f,i fhdod .ekSfuka 

fuu uQ, øjH mig y÷kajdÈh 

yelsh' fuu øjHhka mfiyss jefvk 

Ydl ;u j¾Okh i|yd wjfYdaIKh 

lr.kq ,nhs' fuhg wu;rj CIqø 

rEmh 4( CIqø we,a.S i;aj wdydr  f,i ^wdY%s;h( rEmh 4( CIqø we,a.S i;aj wdydr  f,i ^wdY%s;h( Dineshbabu et al., Microalgae–nutritious, sustainable aqua- and Dineshbabu et al., Microalgae–nutritious, sustainable aqua- and 
animal feed source, Journal of Functional Foods 62, 2019animal feed source, Journal of Functional Foods 62, 2019&&
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wmc,h ffcùh h<s m%lD;su;a wmc,h ffcùh h<s m%lD;su;a 

lsÍulsÍu

wmc,h ;=< CIqø we,a.S ffcj 

ksIamdokhg Wmfhda.S lr .; yels 

khsg%cka" fmdiamria iy ldnksl 

ixfhda. wvx.=h' tneúka CIqø we,a.S 

i|yd úl,am j¾Ok udOHhla f,i 

wmc,h fhdod.ekSug mq¿jk' ish 

j¾Okhfha§ CIqø we,a.S" wmc,fhys  

wvx.= fuu ixfhda. wjfYdaIKh 

lsrsu fya;=fjka tAjd wmc,h ;=<ska 

bj;a lrkq ,nhs' thg wu;rj 

CIqø we,a.Sj,g nerf,day, idhï 

^rxcl&  iy wfkl=;a OQ,l 

ixfhda. wmc,fhka bj;a lsÍug" 

wjfYdaIKh iy ffcj wjl%ukh 

;=<ska mq¿jk' fyhska wmc,h 

ffcùh h<s m%lD;su;a lsÍu i|yd 

jk úúO m¾fhaIK isÿlr we;s 

w;r ie,lsh hq;= fmdaIl bj;a lsÍu 

we,a.S ffcj ialkaOh mfiys 

jhkh  ÈhqKq lsÍugo iu;ah' 

;jÿrg;A i|yka l<fyd;a úh<s 

ffcj ialkaO fjkqjg CIqø we,a.S 

frdams; Ôù wduql=,k ^tkak;A& øjH 

f,i mig tl;= lsÍugo yelsh' 

Ôù CIqø we,a.S j,g nysiAffi,Shh 

nyQwjhúl øjH i%djh lsÍug 

Ydl j¾Ok fyd¾afudak ksmoùug 

jdhqf.da,Sh khsg%ckA  ;sr lsÍug 

mfiys wvx.= Lksc øjH øjH;dmhg 

,la lsÍug mj;akd yelshdj" Ydl 

j¾Okh ie<lsh hq;= ;rñka by< 

oeóug iu;ah'

i;aj wdydri;aj wdydr

CIqø we,a.S ffcj ialkaOh" 

w;HjYH fïo wï," fm%daàk" úgñk 

iy ldfndayhsâf¾Üj,ska fmdaIs;h' 

tajd iÔù Ôùkaf.a j¾Okh i|yd 

w;HjYHh' tneúka 4 jk rEm 

igyfkys olajd we;s mßÈ i;aj 

ksIamdokj, .=Kd;aul Ndjh 

by< kxjd,Su i|yd i;aj wdydr 

iy wdydr w;sf¾l ksmoùu i|yd 

CIqø we,a.S fhdod .ekSu fndfyda 

úg isÿfjhs'  WodyrKhla f,i 

olajf;d;a úis;=re u;aiHkaf.a 

j¾Kl we;sùu jevÈhqKqlsÍu i|yd 

lefrdfgdfkdhsv j,ska fmdfydi;a 

CIqø we,a.S ffcjialkav fhdod 

.ekSu oelaúh yel' thg wu;rj 

lefrdfgdfkdhsv fmdaIs; CIqø we,a.S  

l=l=,a wdydr i|yd fhdod .ekSu" 

lsls<s ì;a;rj, fmdaIK w.h by< 

kexùug iy  ì;a;r lyuofha 

j¾Kh kxjd,Sugo tajd fhdod 

.ekSug mq¿jk'

ffcj h,s m%lD;su;a lsÍu yd ffcj h,s m%lD;su;a lsÍu yd 

CIqø we,a.S ldnkavfhdlaihsâ CIqø we,a.S ldnkavfhdlaihsâ 

mßfõIagkhmßfõIagkh

mfiys jefvk Ydl olajk 

m%NdixYaf,aIK ld¾hlaIu;dj 

blaujd hk ld¾hlaIu;djla 

CIqø we,a.S olajk neúka 

jdhqf.da,Sh ldnkavfhdlaihsâ 

idkaøKh (0.04%) g mjd by< 

ldnkavfhdlaihsâ jdhq Odrdj,ska 

ldnkavfhdlaihsâ ;sr lsÍfï 

yelshdjla tA i;=h' tfyhska 

l¾udka;uh jdyskS jdhqfjka 

ldnkavfhdlaihsâ ;sr lsÍu i|yd 

jk mßfjIagkhkag CIqø we,a.S 

fhdod .ekSug fndfyda m¾fhaIlhka 

lghq;= lr we;af;a tu jdhqj ;=<  

ldnkavfhdlaihsâ 3-30% v/v 

uÜgñka mj;sk fyhsks' tneúka 

úYd, m%udKfha ldnkavfhdlaihsâ 

mßfõIagk l%shdYS,S ixj¾Okh lsÍu 

jdhq ¥IKh yd f.da,Sh WIaK;ajh 

by< hdu iSud lsÍug iydh jkq 

we;' tkuq;a jdyskS jdhqfõ by, 

WIaK;ajh iy ksfYaOk yelshdfjka 

hq;a ixrpl meje;Su CIqø we,a.S 

j¾Okh miqnEug ,lal, yels 

neúka ;jÿrg;a m¾fhaIK isÿlsÍu 

j¾Ok ;;a;ajhka m%Yia;lrKh 

lsÍu fyda jdyskS jdhqj mQ¾j 

m%;sldrhg ,la lsÍfuks fyda  

wjYH;djhla f,i fmfka'  

rEmh 5( msg; isÿlrk  CIqø we,a.S j.d l%u ^wdY%s;h( rEmh 5( msg; isÿlrk  CIqø we,a.S j.d l%u ^wdY%s;h( Bitog et al., Application Bitog et al., Application 
of computational fluid dynamics for modeling and designing of computational fluid dynamics for modeling and designing 

photobioreactors for microalgae production: A review, Computers and photobioreactors for microalgae production: A review, Computers and 
Electronics in Agriculture 76, 2011Electronics in Agriculture 76, 2011&&
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CIqø we,a.S - Y%S ,xldj W!k Wmfhdackh ,lal< CIqøÔù iïm;

id¾:l f,i idlaId;a lr .ekSug 

oekgu;a yelshdj ,eî we;' wmc,h 

M,odhs f,i bj;a lsÍug fuu 

ifudaOdksl l%shdj,sh iu;ajkjdg 

wu;rj CIqø we,a.S ffcj ialkaO 

ksIamdokfha ;srirnj iy wd¾Ól 

M,odhs;dj kxjd,Sug o th iu;aj 

we;' fï wkqj wmc,h mdol j.d 

lsÍï ;=<ska ñßÈh c, mßfNdackh 

wvq lsÍug iy CIqø we,a.S ffcj 

bkaOk fyda ffcj ksIamdok fyda 

i|yd lrk msßjeh o wvq lsÍug 

iu;aj we;'

ffcj msßmyÿj i|yd wuqøjH ffcj msßmyÿj i|yd wuqøjH 

f,i CIqø  we,a.Sf,i CIqø  we,a.S

CIqø we,a.S mdol ffcj ksIamdok 

ksmoùfï § uqyqK fok ie,lshhq;=  

wNsfhda.hla  jkafka fuu 

ksIamdok l%shdj,sfha by< Odrdfõ 

fukau my< Odrdfõ § o oeÍug 

isÿjk wêl msßjehhs' tu ksid 

oekg ffcj bkaOkjeks my< 

w.hlska hq;a ixfhda. ksmoùu 

wd¾Ól jYfhka M,odhS fkdfõ' 

tfia kuq;a T!IO fmdaIŒh øjH 

ksIamdok fhojqï i|yd  jdksc w.h 

by< CIqø we,a.S mßjD;acl fhdod 

.ekSu ie,lsh hq;= f,i by<h' 

fuu mßjD;acl ksIamdolhka i;= 

biqreu;a iajNdjh ksidu tAjd by< 

jákdlula iys; ixfhda." f,i 

ye¢kafjhs' tla ffcj ialkaO 

wuqøjH f;d.hlska úúO wj,slhl 

NdKav ksIamdokh yryd CIqø we,a.S 

ffcj ialkaOfhys ixl,amuh w.h 

by< oeóïg úNjuh yelshdjla 

iys; ffcj msßmyÿ ixl,amhla 

uE; jir j,§ fidhdf.k we;' 

fuu miqìug wkqj m%d:ñl 

ksIamdok  by< jákd jákdlulska 

hq;a ixfhda. f,i ksmofjk 

w;r" wvq jákdlulska hq;a 

ixfhda. wjfYaIuh ffcj ialkaO 

ksiaidrKh lr wjYH ffcj 

ksIamdok f,ig mßj¾;kh l< 

yelsh' tA wkqj wvq jákdlulska hq;a 

ixfhda. ksIamdokh i|yd oeÍug 

jk msßjeh jkq we;af;a wjfYaIuh 

ffcj ialkaO ilia lsÍu i|yd 

jk j¾ê; msßjeh muKh' thg 

fya;=j by< jákd jákdlulska hq;a 

ixfhda. ksIamdokh yryd ckkh 

l< wdodhfuka iuia; msßjeh b;d 

úYd, m%udKhla m%;smQrKh lr .; 

yels ùuh'

CIqø we,a.S  i|yd  m¾fhaIK -  CIqø we,a.S  i|yd  m¾fhaIK -  

› ,xldfõ ;;a;ajh› ,xldfõ ;;a;ajh

›S ,xldj hkq id.rfhka jg jQ 

Èjhskls' fuu id.rh iuqøSh CIqø  

we,a.S úfYaIhkaf.ka fmdaIs;jQjls'  

thg wu;rj › ,xldfõ wNHka;r 

c,dY o úYd, .x.d yd jeõ 

iuQyhlska iukaú; jQjls' úúO 

foaYSh CIqø we,a.S .Kkdjlaa ;snqKo 

fuu w.kd c,c iïm; Wmfhda.S 

lr.ekSug › ,xldj ord we;af;a 

w,am W;aidyhls' tneúka rg ;=< 

mj;akd úúOdldr CIqø we,a.S úfYaI 

.fõIKh yryd › ,xldj ;=< 

ffcj mokï l¾udka; ixj¾Okh 

lsÍfï wä;d,ula fhÈh yelsh' 

ffcj;dlaIKuh úNjhla iys; 

CIqø we,a.S úfYaI y÷kd.ekSu i|yd 

wNHka;r iy iuqøSh c,dY ;=< 

fjfik CIqø we,a.Ss kshe§ula isÿ 

l< hq;= w;r bka miqj wod< úfYaI 

fjkalsÍï iy y÷kd.ekSu isÿúh 

hq;=h' bkablaì;sj fjkal, úfYaI 

mÍlaIdjg ,la lr Wkkaÿjla olajk 

mßjD;aclhka yd ixiaf,aIKh 

lsÍug tAjd i;= yelshdj úuid 

ne,sh hq;=h' bkamiqj jákdlñka 

by< ixfhda. ksIamdok yelshdj 

Wmßu ;;a;ajhg m;a lsÍu i|yd 

mq¿,a m¾fhaIK isÿ lsÍu wjYHh 

fõ' ridhkd.dr uÜgfï mÍlaIK 

u.ska CIqø we,a.S úfYaI u; hefmk 

m%Yia; frdamK mrdñ;Ska Ndú;fhka 

th idlaId;a lr.ekSug mqq¿jk' 

fuu ridhkd.dr uÜgfuka isÿjk 

l%shdj,sfhka miqj CIqø we,a.S j.d 

moaO;s mßjD;acl ksIamdokh by< 

kexùu i|yd Wiia uÜgulg m;a 

l< hq;=h' oreKq iD;=uh fjkialï 

rys; iy jir mqrdu ysre t<sh 

úYd, jYfhka ,efnk rgla 

jYfhka t<suyka CIqø we,a.S j.d 

moaO;s we;s lsÍug › ,xldj b;d 

WÑ; rgls'

fuu CIqøÔùkaf.ka by< ffcj 

;dlaI‚l úNjhla  mej;Su u;    

› ,xldfõ m¾fhaIlhka CIqø we,a.S 

lafIa;%h foig  fhduqùu wjYHj 

mj;S'

j¾;udkfha § fudrgqj 

úYajúoHd,fha ridhk iy l%shdj,s 

bxðfkare wxYfha CIqø we,a.S 

m¾fhaIK lKavdhula cd;sl 

iïm;la f,i CIqø we,a.S W!k 

Wmfhda.S;djh j<lajd bka ,o yels 

M, m%fhdack by< kexùu i|yd jk 

m¾fhaIKj, kshe,S isá;s'

fuu  m¾fhaIK lKavdhu CIqø 

we,a.S úfYaI fjka lsÍu iy 

y÷kd.ekSu b,lal .; mßjD;a;P 

ksIamdokh i|yd iqÿiq udÈ<s 

ljf¾oehs y÷kd.ekSug" frdamK 

;;a;ajhka m%Yia;lrKh" CIqø we,a.S 

mdol ffcj msßmyÿj iy kshuQ 

uÜgfï CIqø we,a.S  j.d lsÍfï l%u 

fidhd .ekSug lghq;= lrñka isá;s' 

lKavdhfï wjika b,lalh ù 

we;af;a rg ;=< CIqø we,a.S l¾udka; 

msysàu i|yd odhl ùuh'

wdpd¾h ;s<s‚ hQ' wdßhodi
fcHIaG lÓldpd¾h"

ridhksl iy l%shdj,s bxðfkare 

fomd¾;fïka;=j"

fudrgqj úYajúoHd,h
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wdydr iy bkaOk ñ, .Kka 

ms<sn|j j¾;udkfha mj;sk .eg¨ 

f,dalhg o,ajd we;af;a r;= t,shls' 

úis tlajk ishjfia iudch 

uqyqK fok m%n, u wNsfhda. fol 

jkqfha f.da,Sh n,Yla;s iemhqu 

mj;ajdf.k hdu;a foaY.=K 

úm¾hdi wju lsÍu;a h' fuu 

wNsfhda. folg uqyqK §fï § 

nelaàßhd" hSiaÜ" È,Sr iy wd¾lS hk 

mshú weig fkdfmfkk CIqøÔù  

.ykfhka Woõ ,nd .ekSfï 

yelshdjla mj;S' tfy;a ld,hla 

;siafia isÿ jQ úúO;ajfhka hq;= jQ 

úlrKfhka isÿùu" m%;sixfhdack 

we;sùu" md¾Yúl cdk yqjudre 

l%shdj,s wdÈh ;=<ska CIqø Ôùkag" 

TlaislrK - TlaisyrK m%;sl%shd 

ksHdhd;aul f,i yels by<u 

uÜgñka fndfyduhla ÿrg <Õd 

ùug fukau" iQ¾hhd yd wfkla 

Yla;s iïm;a yiqlr .ekSug;a 

mej;sh fkdyels ;rï jQ yd iy 

úúO;ajhka f.ka hq;a mßir 

mrdihka ;=< Ôj;a ùug;a yelshdj 

Wreu lr § we;' iuyr CIqø Ôùka 

wdka; mßir ;;a;ajhka hgf;a 

Ôj;a ùug iu;a neúka j¾;udk 

Ôùka fjfik mßir iSudjkaf.ka 

Tíng f.dia meje;aug iu;aj 

we; ' 

 

weia;fïka;= wkqj mDÓúh u; CIqø 

n, Yla;sh imhk .=re ridhk{h - CIqøÔùkn, Yla;sh imhk .=re ridhk{h - CIqøÔùkAA

wdpd¾h wud oïir chj¾Ok

Ôùka 1030 muK ixLHdjla Ôj;a 

fj;ehs ie,flhs' ta w;ßka fndfyda 

fokl= ms<sn|j ;ju;a oekqj;a 

j fkdue;' fufia fkdokakd 

CIqøÔùka iuyrla ñksia isrer u; 

yd we;=<; Ôj;a fj;s'wdydr c,h 

iy jd;h yryd iuyr CIqøÔùyq 

ksr;=reju ck;dj uqK .efi;s' 

wfkl=;a CIqø Ôùyq t;rï ys;lr 

fkdjk ia:dkj, Èú f.j;s' CIqø 

Ôùka w;ßka fndfyduhla wmg 

m%fhdackj;ah' Tjqkaf.a iduQysl 

m%h;akhka mDÓúfha fkdfhl=;a 

l%shdldrlï i|yd ys;lr f,i 

n,mdhs' oekg fmdis, bkaOkj,ska 

,nd.kakd øj bkaOk" yhsv%cka" 

óf;aka" úÿ,sh fyda ridhksl 

fmdaIK øjH njg Ydl iy fjk;a 

ffcj ialkaO mßj¾;kh lsÍfï 

ld¾hlaIu l%u CIqøÔùka i;=j 

mj;S' 

ffffcj bkaOk ksIamdokh yd cj bkaOk ksIamdokh yd 

CIqø ÔùkCIqø Ôùkaa  

n,Yla;s ksIamdok ld¾hh ioyd 

CIqøÔùka ;srirj Wmfhda.S 

lr.; yelsh' fuhg WodyrKhla 

f,i ielfrduhsiska firúisfha 

(Saccharomyces cevevisiae)  tkï 

hSiaÜ jeks CIqøÔù  l%shd u.ska 

wdydr fnda.hkaf.ka ,nd.kakd   

iSks iy msIaGh meiùug ,la 

lr t;fkda,a ksIamdokh oelaúh 

yelsh' fuu t;fkda,a jdyk 

Odjkhg fhdod.kakd øj bkaOk 

iuÕ ñY% lsÍug mq¿jk' n%iS,h" 

tlai;a ckmoh iy ;j;a hqfrdamSh 

rgj,a .Kkdjla t;fkda,a 

ñY%l< bkOk nyq,j Ndú; lr;s             

^rEmh 1&' Mh .efid,Ska iu. 

tlalrk ffPj bkaOk wdl,khla 

f,i ye`oskafjhs' .efid,Ska 

iu. tlalr iuñY%s; ldrlhla 

f,i Ndú;d lrk t;fkda,a  

uoHidrhls' tu.ska bkaOkfhys 

TlafÜka w.h by< oeóug yels 

jk w;r msgdr jdhqfõ wka;¾.; 

ldnkavfhdlaihsv iy ÿudrh 

wvqlsÍula o isÿfjhs' tf,iska 

ffcj bkaOk mßirho wdrlaId 

lrhs tfia kuq;a wdydruh Ydl 

øjH" t;fkda,aj,g mßj¾;kh 

lsÍu úhoï wêl l%shdj,shls' 

tfiau iuyr idrO¾u .eg¨ o 

fuu l%shdj,sh yd iïnkaOh' 

ÈhqKqfjñka mj;sk hï rgj, 

ck;djg l=ig wdydr fkdue;sj 

isáh § bkaOk ksIamdokh i|yd 

wdydr fnda. fuf,i j.d lsÍu 

fkdl< hq;= fohla f,i iuyre 

;¾l lr;s' n%iS,h jeks rgj,a 

t;fkda,a ksIamdokh ioyd iSks 

ksIamdokh  jeälsrsug ;u 

jeis jkdka;r úYd, m%udKhla 

t<sfmfy<s lsÍug fmd<fUkq 

ljrfha l;dj 6
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we;ehs u;hla úoHd{hka ;=< mj;S'  

ish m%NdixYaf,aIKh l%shdj,sfha§ 

ldnkavfhdlaihsâ ie,lsh hq;= 

m%udKhla bj;a lr jdhqf.da,h 

mú;% lsÍug jeisjkdka;r l%shd 

lrk neúka tajd bj;a lsÍu 

wjOdkh fhduq úh hq;= m%Yakhls' 

tu fya;=j ksid Wlajeks wdydruh 

fnda. ;=<ska ffcj bkaOk ksmoùu' 

fmdis, bkaOk w¾nqohg §¾> 

ld,Sk úi÷ula fõ hehs is;sh 

fkdyelsh'  

flfiafj;;a .ia" me<Eá" ;DK 

fNda. j¾.hkayS wdydrhg fkd.

kakd fldgia wdÈfhka iukaú; 

fi,shqf,daia hq;a úYd, W!k- 

Wmfhda.S iïm;a m%udKhla o 

fmdaIl øjH f,i fhdod .ekSfï 

yelshdj mj;shs' fi,shqf,daia 

t;fkda,a njg mßj¾;kh l< yels 

l%ufõo ms<sn| j úoHd{hka jeo.;a 

m¾fhaIK lrñka fidhd n,ñka 

mj;S' 

fi,shqf,daiaj,ska ksIamdokh l< 

t;fkda,a o wdydruh Ydl fldgia 

fhdod ilia l< t;fkda,aj,gu 

iudkh' idudkHfhka fi,shqf,daia 

t;fkda,a ckkh lrkq ,nkafka 

,s.akSka" fyñfi,shqf,daia" iy 

fi,shqf,daia ñY%Kfhkajk 

,s.afkdfi,shqf,daiaj,sks' by; 

i|yka l< øjH ;+k" Ydl ffi, 

ì;a;fhys m%Odk ixrplfhdah' 

Ydl mdol wdydr uQ,dY%hka 

mßfNdackh lrk ñksiqkag 

yd fndfyda i;ajhskag fuu  

,s.afkdfi,shqf,daia fldgia Ô¾Kh 

l< fkdyelsh'  

,s.afkdfi,shqf,daia kgq" ,Sl=vq ,S 

len,s wd§ wdydrhg fkd.kakd 

fldgia ;=< o wvx.=h' tneúka 

wdydrhg .;yels Ydlhkaf.a 

bj;,k fldgia úYd, m%udKhla 

we;s w;r tajd m%;spl%SlrKh l< 

yelsh' §¾> ld,hla uq¿,af,a 

isÿ l< m¾fhaIK j,ska miqj 

úoHd{hska fi,shqf,aia f,i 

kï lrk tkaihsu ldKavhla 

fidhdf.k we;s w;r fuu 

fi,shqf,daia tkaihsuhkg  

fi,shqf,aia meiùug ,lalr 

tajd iSks njg mßj¾;kh lsÍfï 

yelshdj we;' fuu fi,shqf,aia 

ldKavhu ;=< tkafvd.aÆlfkaia' 

tlafida.aÆlfkaia iy îgd 

.AÆfldihsfâi 

f,i kï l< 

m%Odk idudðlhka 

;sfofkla isá;s' 

,s.afkdfi,shqf,daia  

meiúh yels iSks 

njg mßj¾;kh 

lrkqfha fuu 

tkaihsuhhs' bka 

miqj fufia meiùug 

,la l< iSks hSiaÜ 

l%shdldÍ;ajh ;=<ska 

t;fkda,a iE§u isÿ 

fjhs ' 

i,af*df,dnia 

fid,a*dgdrslia 

(Sulfolobus 
solfataricus)  jeks 

b;d,sfha úiQúhia 

.sks lkao wi,  

wd.afkah fmdl=Kq 

;=< yuqjk fm!rd‚l wd¾flakaia 

iy ,S cS¾Kh lsÍug iu;a 

ish¨ mdxY= j¾. ;=<ska yuqjk 

g%hsv¾ud ßfihS (Trichoderma 
reesei) os,Srh hkdosh fi,shqf,aia 

tkaihsuh ksmojk CIqø Ôùka 

i|yd Èh yels iq,n WodyrKh' 

fuu CIqø Ôùka ;=< isÿ lrk 

cdkuh úlrKh ;=<ska fi,shqf,aia 

tkaihsuh  jeämqr ksmoúh yels 

ld¾hidOkhla iys; CIqøÔùka ìys 

l< yelsh'   

fuhg wu;rj oekgu;a lekvdfõ 

iud.ula cdk úlrKhg ,la 

l< È,Srhla fhdodf.k msÿre" 

.aÆfldaia njg mßj¾;kh 

lsÍug iu;aj we;' fuu È,Srhu 

fhdodf.k oekgu;a msÿre úYd, 

m%udKhla iSks njg mßj¾;kh 

lr we;' fuu .aÆfldaia bkamiqj 

hSiaÜ u.ska meiùug ,la lr 

t;fkda,a ffcj bkaOk ksmoùug 

fhdod.ekSug mq¿jk' fi,shqf,daia 

;=<ska iSks ksoyia lr .ekSug iu;a 

CIqøÔùkaf.a tkaihsu yd CIqøÔù 

m%cdjka y÷kd.ekSug iu;a fugd 

f.fkdñl" lD;su iy fjk;a 

m%fõYhka Ndú;h ms<sno úuik  

n, Yla;sh imhk .=re ridhk{h - CIqøÔùkA

rEmh 1(rEmh 1(
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m¾fhaIK jevigyka l%shd;aul 

fjñka mj;S' tajd wjidkfha§ fuu 

iSks" t;fkda,a fyda fjk;a bkaOk 

f,ig mßj¾;kh lrkq we;'  

tfyhska CIqøÔù-Ydl mßir ys;ldó 

iïnkaO;djh ;=<ska f,dlfha 

ffcj bkaOk ksIamdokfhys  

;sridr;ajh 

kxjd,sh yelsh' 

ffcj bkaOk 

ksIamdokfhys 

;srir nj 

kxjd,Su i|yd 

CIqøÔù-Ydl 

iïnkaO;djh 

úê lsysmhlska 

fhdojd 

.; yelsh' 

idudkHfhka 

CIqøÔùka 

Ydlhkays uQ, 

.eá;s ;=< 

fjfi;s' Wod(- 

rhsfidaìhï 

(Rhizobium)
nelaàßhdj 

oelaúh yelsh' 

tfiau tajd 

l|" uq,a" mDIaG 

iy m;% mDIaG 

u; o fjfi;s' 

CIqøÔùka 

;ksj lrk 

l%shdldrlï ;=<ska 

Ydlj,g khsg%cka iemfhk 

w;r tu.ska fhosh hq;= fmdfydr 

m%udKh wvq fjhs' tfiau Tjqka 

;ksj isÿ lrk l%shdjka ;=<ska 

Ydlj,g fmdiamria fj; ióm 

ùug fmdaIl m%;spl%SlrKh isÿ 

lsÍug" mdxY= jHqyh Wiia lsÍug 

yd úúO frda.j,ska wdrlaIdjla 

i,id .ekSug wjia:dj i,ihs' 

fuu CIqøÔù-Ydl iïnkaO;d 

fya;=fjka wdka;sl bvïj, M,odj 

by< kxjd,Sug o yels fjhs' 

wjidkfha§ th wdydr iy ffcj 

bkaOk ksIamdokh hk folgu 

M,odhs nj;a we;S lrhs' Bg wu;rj 

CIqøÔù-Ydl iïnkaO;djg  wdydr 

iy bkaOk ms<sn| j¾;udk 

újdod;aul ;;Ajh ksud lsÍug 

Woõ úh yels w;r lDIsld¾ñl 

lghq;= fya;=fjka mßirhg isÿjk 

ydks wju lr .ekSug o wjia:dj 

ie,fikq we;af;a h' 

yhsv%cka iy óf;aka ksIamdok yhsv%cka iy óf;aka ksIamdok 

yd - CIqøÔùkyd - CIqøÔùkaa  

wvq Tlaiscka iemhqula mj;soa§ 

mßjD;a;Sh w;=re M,hla f,i 

óf;aka ksIamdokh lrk CIqøÔùka 

ye¢kafjkafka ó;fkdackaia 

^óf;akaldrl& f,i h' fïjd 

wd¾lshd  rdcOdkshg wh;a 

fm%dlersfhdaál Ôúyq fj;s' fï 

i|yd Èh yels myiqu WodyrKhla 

f,i Methanosarcine barkere, 
Methonobrevi bacter smithii,  
Methanosarcine acetivorans, 
Methanococcus Maripaludis, 
Methanocaldococus zjannaschii  

hkdosh oelaúh yelsh' f,dalfhys 

f;;a l,dm m%foaYhkays fuu 

CIqøÔùka jvd;a iq,Nh' fuu 

fm%dleßfhdaál Ôùka f.dfydre 

jdhqj ^óf;aka iy fjk;a jdhq&  

we;s lsrSfï j.lSSu or;s' 

fuu fu;fkdacksl" ldnksl 

ixfhda. ì| ouñka yhsv%cka (H2) 
ldnkavfhdlaihsâ (CO2) iy 

óf;aka (CH4) ksmojhs' f.dfydre  

bvï iy l=Uqre ,sheÈj, yerekúg 

fuu ì`ojeàfï l%shdj,sh 

.Dyia:j yd jk.;j fjfik 

frdaudka;slhkaf.a wdydr ud¾.hka 

;=<§o isÿfjhs'  frdaudka;slhka ;=, 

rduf;,a ksmoùug ^W.=rg tau we;s 

lsÍug uq,ajk& iy ñksiqka ;=< 

nv msmSu yd .=o jd;h we;s lsÍug 

óf;aka iu;ah'  óf;aka hkq j¾K 

ri .kaO rys; .sks .kakd iq¿ 

jdhqjls' ^2 jk rEm igyk&    

rEmh 2( rEmh 2( 

ljrfha l;dj 6
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n, Yla;sh imhk .=re ridhk{h - CIqøÔùkA

uQ,sl jYfhkau óf;aka fhdod 

.kafka ;dmh yd wdf,dalh 

ksmojk bkaOkhla f,ih' thg 

wu;rj ldnksl ridhksl j¾. 

ksmoùugo fhdod .efka' yhsv%cka 

yuqfõ§ ldnkavfhdlaihsâ" 

óf;akaj,g TlaisyrKh lsÍfï 

m%;sl%shdj fufiah'    

CO2+4H4  CH4+2H2O  

ldnksl øjH óf;akaj,g 

mßj¾;kh lrkúg ksmojk  

yhsv%cka fndfyda m%fhdackj;ah'  

úÿ,sh" Yla;sh yd ;dmh 

W;amdokhg  yhsv%cka fhdod .; 

yelsh' j¾;udkfha§ fmfg%da,shï 

msßmyÿjg iy fmdfydr 

ksIamdokhg  yhsv%cka nyq,j 

Ndú;d flf¾' ks¾jdhq wmc, 

m%;sls%hdldrlhla f,io" óf;aka 

ckl wefrlakshd  fhdod .efka' 

úÿ,sh ksmoùu yd CIqøÔùkúÿ,sh ksmoùu yd CIqøÔùka   

CIqøÔùka  fhdodf.k úÿ,s n,h  

W;amdokh lsÍfï yelshdjla 

mj;shs' th c,h" iq<Õ" iQ¾h" 

yd jdIam Ndú;fhka úÿ,s n,h 

ksIamdokh lsÍfï idudkH 

l%shdj,shg úl,am m%fõYhls' 

nelaàßhd jeks CIqøÔùka i;= 

úÿ,sh ksIamdokh lsÍfï yelshdj 

úoHd{hka úiska wOHhkh lrñka 

isá;s'  fuu iqúfYaIS wjYH;djh 

i|yd úoHd{hka ridhksl 

l%ufõoh f,i ye¢kafjk úfYaI 

l%ufõohlaa Ndú;hg fhduqj isá;s' 

ffcj úoHq;a ridhksl l%ufõoh 

i|yd WodyrKhla f,i CIqøÔùka  

bkaOk fldaIh uhsfl%daìh,a *qw,a 

fi,a- (MFC) 3 jk rEm igyk 

oelaúh yelsh' fuu CIqøÔù bkaOk 

fldaIhl tla wefkdav   l=àrhla 

^RK bf,lafg%davh& yd tla 

lef;dav  l=àrhla 

^Ok bf,lafg%davh& 

mj;shs' CIqøÔù bkaOk 

fldaIh idudkH 

negßhlg idudkj 

l%shd;aul fjhs' CIqøÔù 

bkaOk fldaIhkayS 

CIqøÔùyq ldnksl 

yd wldnksl øjH 

wefkdav l=àrh ;=<§ 

úfhdackhg ,la lrk 

w;r tys m%;sM,hla 

f,i bf,lafg%dak 

Wmoshs' miqj fuu 

bf,lafg%dak ikakdhl 

øjH j,ska ieÿï,;a 

ndysr mßm:hla Tiafia 

wefkdav l=àrfha isg 

lef;dav l=àrh fj; 

.,d hdu isÿfjhs' fuys§ 

Ndú; jk ikakdhl 

øjH fndfyda úg ;U 

^fldm¾& mdol lïìh 

wjidkfha § fuu 

ffcj ridhk m%;sl%shdj 

u.ska úÿ,sh ksIamdokh 

fjhs' f,dalfha iud.ï 

.Kkdjlau fuu 

ffcj bkaOk fldaI 

;dlaIKh yd iïnkaO 

ù isá;s' uyd mßudKfha ffcj 

bkaOk fldaI ;dlaIKh fhdod 

.kakd iud.ï w;r wefußld 

tlai;a ckmofha flaïì%hka 

kfjd;amdokfhys tflda fjda,aÜ yd 

uhsfl%da T¾.ksla fglafkdf,dðka 

VIVA MFC iud.fï o lekvdfõ 

f*%dkaðk¾ iy fko¾,ka;fha  

Plant-e we;=<;ah' fuu iud.ï ;u 

ffcj bkaOk fldaI ifudaOdkh 

lr we;' úoaHq;a ridhksl jYfhka 

b;du idkaøh nelaàßhdj f,i 

m¾fhaIKhg ,laj we;af;a 

ðfhdanelag¾ j¾.fha (Geobacter 
sulfurreducens) PCA udÈ,sh iy 
Schewanella oneidensis str.MR-1 
udÈ<shlah' 

ridhksl fmdaIl øjH ridhksl fmdaIl øjH 

ksIamdokh yd CIqø ÔùkksIamdokh yd CIqø Ôùka 

ridhk úoHdfõ § ridhksl fmdaIl 

rEmh 3( rEmh 3( 
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øjH f,i ye¢kafjk 

úYd, mßudKfha 

ridhksl m%;sl%shdjka 

i|yd iydh ùug 

Wmfhda.S lr.kakd 

øjHhs' WodyrKhl 

f,i .;fyd;a 

fmfg%da,shï hkq 

fmg%,a" óf;aka" 

fm%dams,Ska  iy 

ìhqfÜka we;=¿ ;j;a 

ridhksl .Kkdjla 

i|yd jk ridhksl 

fmdaIl øjHhls' 

ta kuq;a tu.ska 

isÿjk mßir ¥IKh 

yd wêl ksIamdok 

msßjeh fya;=fldg 

fmfg%da,shï mdol 

l¾udka; oeä 

úfõpkhg ,laj 

mj;shs' 

.Dyia: ffcj bkaOk fmfg%da,shï 

mdol m%jdykh i|yd we;a; 

jYfhkau iqÿiq úl,amhls' 

ffcj bkaOk idudkHfhka 

ksIamdokh lrkqfha f;,a" 

iSks yd ffcj ialkaO  jeks 

Ydluh øjH Wmfhda.S lrf.kh'                        

fuu Ydl øjH jHQ;amkak  

ù  we;af;a m%Ndixiaf,aIKh 

;=<sks' m%Ndixiaf,aIKh f,i 

ye¢kafjkafka  iq¾hhdf.a Yla;sh 

Ydlh ;=< § ridhksl Yla;sh njg 

mßj¾;kh lsÍfï l%shdj,shh' tfia 

jqjo iq¾hhdf.a Yla;sh Ydlh  ;=<g 

fhduqlr t;ekska ffcj bkaOk 

njg mßj¾;kh lsÍu ld¾hlaIu 

ud¾.hla fkdfõ' tfyhska CIqøÔùka 

fhdod f.k m%Ndixiaf,aIK 

l%shdj,sh u`.yer hk úÿ,s bkaOk 

tAldnoaO lsÍu ;=<ska iDcqju úÿ,s 

n,Yla;sh iy 

ridhksl ixfhda. 

Ndú;fhka øj 

bkaOk  ksIamdokh 

l< yelsh'   

uE;loS weußld 

tlai;a ckmofha 

;dlaIK úoHdj 

ms<sn| ueijqfiaÜia 

wdh;kh u.ska 

W;amdokh l< 

ldnkavfhdlaihsâ 

(CO2) yd yhsv%cka 

(H) fhdodf.k 

iajNdúl f;,a 

ksIamdokh lsÍug;a 

miqj tu f;,a 

yhsfv%dldnka 

bkaOk njg ÈhqKq 

lsÍug;a iu;a 

kj ;dlaIKhla 
rEmh 5( rEmh 5( 

rEmh 4( rEmh 4( 
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(comamonadaceae) iy 

iamsfidfudfkdfvia 

(sphisomonadaceae) hk nelaàßhdj 

yß;d.dr jdhq wvq lsÍï i|yd 

fhdod .ekSfï wjia:d mj;S' 

iïnkaëlrKh jQ m¾fhaIK ;=<ska 

by; i|yka l, CIqøÔùka .=re 

rid{hka f,i l%shd;aul ùug 

ie,eiaùu ùu ;=<ska fmr i|yka 

l< M, m%fhdack ysñ lr .ekSug;a 

j¾;udk ck.ykh uqyqK § we;s 

n,Yla;s ys`.h iy mßir ¥IK 

wNsfhda. wìnjd hdug;a"  m%udKj;a 

;rï wdydr iemhqula iy;sl 

lr.ekSug;a  wjia:dj i,id .;  

yelsh'    

wdpd¾h wud oïir chj¾Ok
fcHIaG lÓldpd¾h

BECAS leïmia 

wxl( 126" fâú mdr

jgmq¿j

uykqjr

n, Yla;sh imhk .=re ridhk{h - CIqøÔùkA

ixj¾Okh lsÍug iu;a úh' 

fï i|yd ueipqfiÜia ;dlaIK 

wdh;kh mshjr follska hq;a 

ffcj bkaOk ksIamdok l%ufõohla 

ixj¾Okh lrkq ,eîh'  m<uq 

mshjr jqfha weisfÜÜ f,i 

ye¢kafjk ldnka-2 ixfhda.hla    

njg fmdaIl øjH mßj¾;kh 

lsÍug iu;a CIqøÔúhl= ;=<g  

ldnkavfhdlaihsâ iy yhsv%cka    

wKqq we;=,a lrkq ,eîuh' fojk 

wÈhf¾§ fuu weisfÜÜ Wmfhda.S 

lrf.k iajNdúl f;,a ksIamdokh 

lsÍug iu;a Ôúhl= fj;h' 

bkamiqj m%;sl%shdldrl gexlsfhka  

f;,a bj;a lrf.k ridhksl øjH 

;=<ska úúO yhsfv%dldnk f,ig 

mßj¾;kh lrkq ,efí'  fuu 

l%shdj,sh i|yd wjYH úÿ,sh 

yd kd.ßl wmøjH oykh u.ska 

,nd.; yelsh' kd.ßl wmøjH 

oykqfha§ wjYH ldnkavfhdlaihsâ 

ksIamdokh o isÿùï kssid ffcj 

bkaOk ksIamdok l%shdj,sfha 

ld¾hlaIu;djh by< hdula o 

isÿfjhs' by; l%shdj,h i|yd 

weiSfgdackl iy  óf;aka 

nelaàßhd Ndú;d l< yelsh' 4 jk 

rEm igyk   

fuhg wu;rj tiaÑßÑhd 

flda,hs (Escherichia coli)" 
weiamr.,aia (Aspergillus)" iy 

hqiaá,df.dg%hsfldfmdjd (Ustilago 
trichophora) wd§ CIqøÔùka 

fhdodf.k 1"4-ìhqgfkaäfhda,a 

iy ue,sla wï, wd§ ridhksl 

fmdaIl øjH ksmoùu isÿfõ'  

1"4-ìhqgfkaäfhda,a  Escherichia 
coli  nelaàßhdj fhdodf.k 

ksmojk w;r tAjd ìu ;ejreKq 

idhï ;Ska; bj;a lr.ekSug 

;Ska; ;kql lsÍug iy fjk;a 

ld¾ñl øjH ;ekSfï§ fhdod .efka'  

tfiau Aspergillu iy Ustilago 
trichophora  È,Sr  fhdodf.k 

ue,sla wï, ksmoùu isÿfõ'  T!IO  

ksmoùug" wdydr l¾udka;fha 

rildrlhla f,i fukau 

1-phenyethylamine úfNao ldrlhla 

f,io ue,sla wï,h Ndú; fjhs' 

foaY.=‚l úm¾hdi ixys¢hdj yd  foaY.=‚l úm¾hdi ixys¢hdj yd  

CIqøÔùkCIqøÔùka a 

by< wkqmd;hlska jdhqf.da,Sh 

ldnkavfhdlaihsâ mßfõIagk 

yelshdj fya;=fldg Ydl me<Eá iy 

iajhx fmdaIS CIqøÔùka yg foaY.=K 

úm¾hdi ixisoùfï yelshdj o 

mj;S' fuh CIqøÔùka úiska miqj 

isÿlrk mdxY= TlaislrKh iy 

ldnka msysgqùu u; /f|kakls' 

foaY.=K úm¾hdihg ixys¢hdj 

i|yd we;s id¾:l mshjrlajkafka 

yß;d.dr jdhq m%udKh my< 

fy<Sïh' udkj l%shdldrlï iy 

iajNdúl idOl fya;= fldg mj;sk 

yß;d.dr jdhq m%udKh by< hñka 

we;' WodyrK f,i .,a wÕ=re" 

f;,a" yd fmdis, bkaOk oykh 

Ydl øjH  Èrdm;aùu yd ffcj 

ialkaO wdÈ l%shdjka yß;d.dr 

jdhq m%udKh by< heùug iu;ah'  

foaY.=K úm¾hdi iy f.da,Sh 

WKqiqu ful< f,dalh uqyqK § 

we;s m%Odk .eg¿ folls' foaY.=K 

úm¾hdih iy f.da,Sh WKqiqï 

ùu fya;=fldg nrm;, ld,.=K 

fjkiaùï" urK wkqmd; by< hdu" 

jd;h wmú;% ùu" jkÔùka ;=rkaj 

hdu" blaukskau uqyqÿ c, uÜgu 

by< hdu" id.r wï,lrKh ùu 

wdÈ oreKq m%;súmdl we;s fjhs' 

fuu foaY.=K úm¾hdihkag uqyqK 

§u i|yd fhdod .; yels l%ufõo 

lsysmhls' bka tla l%ufõohla 

jkafka foaY.=Kh úm¾hdi 

ixys¢hdjg iu;a CIqøÔùka iy 

wfkl=;a ffcj úoHd;aul ixrpl 

Ndú;hhs' fmdaIl m%;spl%SlrK 

l%shdj,sh ;=<ska yß;d.dr jdhq 

m%udKh wvq lsÍug iajhxfmdaIS 

CIqøÔùkag yelshdj we;' f.da,Sh 

m%Ndixiaf,aIK ldnkavfhdlaihsâ 

iaúlrKfhys kshf,k iajhxfmdaIs 

CIqøÔùkag lÈu WodyrKhla 

f,i id.r Ydl ma,dxj. fyj;a 

mhsfgdmaa,ekaalagka oelaúh yelsh'  

^5 jk rEm igyk& 

;jÿrg;a oelajQfjd;a 

fldufudkafâflaia 
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1' yßo@ jerÈo@

^w& ish¨ iÔù Ôù j¾. Ydl fyda i;aj fyda f,i 
j¾.SlrKh lr ;sìhoS CIqø Ôùka fidhd .ekSu 
j¾.SlrKh úoHd{hka w;r wdkafoda,kd;aul 
;;ajhka we;slf,ah' 

 
^wd& fmksis,shï È,Srh fhdodf.k fmksis,ska 

kï f,dj m%:u m%;sÔjl T!IOh ksmoùug 
wef,laiekav¾ maf,ñka úoHd{hd iu;a úh'

^we& mDÓúh u; Ôjfha iïNjh we;sjQfha fuhg 
jir ì,shk 3'8 lg fmroSh'

^wE& ldka;dr yd ysu ñfok m%foaYj, CIqø Ôùka 
Ôj;a fkdfõ'

^b&  CIqø Ôùka" lsß ksIamdokh" fmdfydr ksIamdokh 
yd ffcj bkaOk ksmoùug fhdod.efka'

 
2' yßo@ jerÈo@

^w& ñksidg iy i;=kaf.a fi!LHg wys;lr jqj;a 
ridhksl fmdfydr fjkqjg CIqø Ôùka fhdod 
fmdfydr ksmoùu wjYH ke;' 

 
^wd& wod, cdk iy cdkcd, moaO;s y`ÿkd.ekSug 

iyh ,efnkqfha mQ¾K f.fkdau wkql%uKh 
iy RNA wkql%uKh'

^we&  fufgdfckñla úYaf,aIKhlska miqj LKavj,g 
m<uq fhoSu ffcj f;dr;=re uDÿldx.hla iy 
úu¾Yk o;a; mokï lrf.k isÿflf¾'

^wE& iuyr o¾Y fufgdfckñla úYaf,aIKfhoS 
m%uqL jqjo l%shd lsÍu jvd jeo.;a fkdfõ'

,enQ ±kqu úuiuq,enQ ±kqu úuiuq
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^b&  CIqø Ôùka mßjD;a;Sh ud¾. y`ÿkd f.k tajd 
id¾:l f,i ffcj fmdfydr i`oyd uqyqka 
ksmoùu i`oyd fhdod.; yelsh'

3' yßo@ jerÈo@

w& Y%S ,xldfõ iy,a ksIamdokh m%Odk jYfhka 
isÿjk úh<s l,dmfha r;=mia yuq fkdfõ'  

^wd& TSP fmdfydr fhdok ù j.dlrk l=Uqrej, wxY= 
ud;% uQ, øjH j<ska fmdfydi;a njla we;sfjhs'

^we& tmamdj, frdla fmdiafmaÜ hkq Cd fmdfydrla 
f,i Ndú; lrk ,dN fmdiafmaÜ j<ska 
fmdfydi;a jqjls'

^wE& fláld,Sk fnda. fyda ù yd t<j,q jeks tal 
jd¾Isl fnda. i`oyd tmamdj, frdla fmdiafmaÜ 
ks¾foaY fkdlrhs'

^b& f;a" rn¾" fmd,a woS j.dj,g tmamdj, 
frdlafmdiafmaÜ fmdfydr fhdokq ,efí'

4' yßo@ jerÈo@

w& fmroS CIqøÔùka jeämqr y`ÿkd .kq ,enqfõ 
.DydY%S;j iuyr wdydr ieliSu fõ.j;a lsÍug 
iy fndajk frda. we;s lrkakl= f,ih'  

^wd& fi,shqf,aia tkaihsuh j¾;udkfha fnfyda 
l¾udka;j, ,dNodhS fhojqula njg m;aj we;'

^we& Y%S ,xlsl úoHd`{hka lsysm fofkl= oekgu;a 
fi,shqf,daia c,úÉfþol CIqø Ôùka .fõIKh 
wrUd we;'

úÿrdj i`.rdfõ fuu l,dmh lshùfuka Tn ,o oekqu úuid n,uq'

fuu l,dmfhys m<j we;s ,sms lshjd my; oelafjk m%Yakj,g Tng ms<s;=re osh yelsoehs n,kak'
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1'  ^w&  yß      ^wd&  yß     ^we&  yß      ^wE&  jerÈ    ^b&  yß
2'  ^w&  yß      ^wd&  yß     ^we&  yß      ^wE&  jerÈ    ^b&  yß 
3'  ^w&  jerÈ    ^wd&  yß     ^we&  yß      ^wE&  yß      ^b&  yß
4'  ^w&  yß      ^wd&  yß     ^we&  yß      ^wE&  yß      ^b&  yß
5'  ^w&  yß      ^wd&  yß     ^we&  yß      ^wE&  jerÈ    ^b&  yß
6'  ^w&  yß      ^wd&  jerÈ   ^we&  yß      ^wE&  yß      ^b&  yß

ms<s;=re ms<s;=re

^wE& Y%S ,xldfõ wmkhk frÈms<s l¾udka;fhaoS 
w;sßla; rxcl ^idhï& bj;a lsÍug tkaihsu 
fhdod fkd.kS' 

^b&  ldnksl fmdfydr Ndú;fhka fnda. j.dlsÍfï 
fmdfydi;a b;sydihla ,xldjg we;'

5' yßo@ jerÈo@

^w& CIqø we,a.S c,c mßir ;=, m%d:ñl ksIamdolhka 
f,i ie,flhs'  

^wd& CIqø we,a.S i;= YS>% j¾Ok fõ.h by< 
m%Ndixiaf,aIK yelshdj ksidu tajd ffcj 
ksIamdok l¾udka;hg fhdod .; fkdyelsh'

^we& ffcj ãi,a ksIamdokhg wu;rj CIqø we,a.S 
fhdodf.k ffcj t;fkda,a ksIamdokhg o 
yelshdj we;'

^wE& ks¾jdhq Ô¾Kh u.ska CIqøwe,a.S ffcj ialkaO 
fhdodf.k ffcj jdhq ksIamdokh l< yelsh'

^b&  CIqø we,a.S T!IO yd fmdaIl øjH ksIamdokhgo 
fhdod.; yel'

6' yßo@ jerÈo@

^w& nelaàßhd hSiaÜ" È,Sr" wdlshd woS mshú weig 
fkdfmfkk CIqø Ôùka  f.ka wmg ,nd.; 
yels M, m%fhdack fndfyduh'

^wd& CIqø cSù l%shdldrlï ;=<ska iSks yd msIaGh 
meiùug ,lalr t;fkda,a ksIamdokh l, 
yelsh'

^we& fi,shqf,aia kï tkaihsuhg fi,shqf,daia 
meiùug ,lalr iSks ksmoúh yelsh' 

^wE& wvq Tlaiscka iemhqula ;=,oS mßjD;a;Sh 
we;=re M,hla f,i óf;aka ksmoùug 
ñ;fkdaldrlhkag fkdyelsh' 

^b& uhsfl%daìh,a *qj,a ffi, f,i ye`Èkafjkafka 
CIqø Ôùka iuQy fhdodf.k ilia lrk bkaOk 
fYaIhh'




