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1'1    laIqø Ôùka

Tn 8 fY%aKsfha § laIqø Ôùka ms<sn|j W.;a lreKq isysm;a lrkak' laIqø Ôùka ;ks 

ffi,hlska fyda ffi, lsysmhlska f.dvke.S we;s nj;a" msfhú weig meyeÈ,s j 

fkdfmfkk nj;a Tn wOHhkh lr we;' tu oekqu weiqßka mejreu 1'1ys ksr; 

jkak'

mejreu 1'1

 ² Tn okakd laIqø Ôù ldKav yd tajdg wh;a laIqø Ôùkaf.a f,aLkhla ms<sfh, 

lrkak'

wm wjg mßirfha fuka u wmf.a foayh ;=< o laIqø Ôùyq fjfi;s'

fndfyda laIqø Ôùkaf.a l%shdldß;ajh ñksidg yd wfkl=;a i;a;ajhkag o Ydlj,g 

o ys;lr fõ' iuyr laIqø Ôùyq wys;lr ;;a;aj we;s lr;s'

mDÓúh u; fjfik Ôùka w;ßka b;d mq¿,aj jHdma; jQ iq,n;u Ôù ldKavh 

jkqfha laIqø Ôùka h' laIqø Ôùka b;d ir, jHqyhla ork w;r Tjqkaf.a j¾Ok yd 

m%ckk fõ.h o b;d by< h'

úúO jQ mßir ;;a;aj fuka u úúO fmdaIK wdldrj,g wkqj¾;kh jQ laIqø Ôùyq 

fj;s'

laIqø Ôùka w;r talffi,sl fuka u nyqffi,sl Ôùyq o isá;s' m%Odk laIqø Ôù 

ldKav f,i nelaàßhd" È,Sr" we,a.S yd fm%dfgdfidjd oelaúh yels h' Ôù iy wÔù 

w;rueÈ ,laIK fmkajk ldKavhla f,i ffjria ms<sn|j o laIqø Ôùka hgf;a 

wOHhkh flf¾'

laIqqø Ôùkaf.a Ndú;1
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j.=j 1'1 wOHhkh lrñka laIqø Ôù ldKav ms<sn|j f;dr;=re úuid n,uq'

j.=j 1'1 - laIqøÔù ldKavj, ,laIK yd ksoiqka 

laIqø Ôù ldKAvh ,laIK ksoiqka

nelaàßhd ² talffi,sl" wKaùlaISh 

Ôù ldKavhls'

² foayh úúO yev iys; h'

² mDÓúh u; b;d mq¿,a j 

iEu mßirhl u jHdma; 

ù we;'

² lsß wdydr ksIamdokfha 
§ Ndú; lrk 
Lactobacillus bulgaricus

² weka;%elaia frda. ldrlh 
Bacillus anthracis

² úkdlsß ksIamdokfha § 
Ndú; lrk

   Acetobacter aceti
² fld<rd frda. ldrlh 

Vibrio cholerae

È,Sr

Mucor

Saccharomyces

² talffi,sl fuka u 

nyqffi,sl È,Sr o we;'

² we;eï È,Srj, m%ckl 

jHqy msfhú weiska mjd 

±l .; yels h' y;= 

fyj;a ìïu,a hkq tn÷ 

jHqyhls'

² f;;ukh iys; Wmia;r 

u; j¾Okh fõ'

² ñhql¾ (Mucor) fyj;a 

mdka mqia

² hSiaÜ (Saccharomyces) 

fm%dfgdfidjd

r;= reêrdKq Plasmodium 
u.ska wdidokh ùu

Amoeba

Paramecium

Euglena

² talffi,sl wKaùlaISh 

Ôù ldKavhls' 

² we;eï fm%dfgdfidjdjka 

ixprKh i|yd mlaIau 

fyda jHdc mdo fyda lYsld 

fyda or;s'

² c,c mßirj, fuka u 

Ôù foay ;=< o jdih lrhs'

² weónd (Amoeba)
² meróishï (Paramecium)
² tjq.a,skd (Euglena)
² ma,eiafudaähï

   (Plasmodium)

we,a.S

Diatoms

Chlamydomonas

Spirogyra

² talffi,sl fuka u 

nyqffi,sl wdldr o we;'

² iQ;%sldldr fyda ;,idldr 

foay orhs' 

² c, mDIaG u; mdfjk 

wKaùlaISh we,a.S Ydl 

ma,jdx. f,i o ye¢kafõ'

² yß;m%o fyj;a    laf,dafrd*s,a 

j¾Klh wvx.= neúka 

m%NdixYaf,aIK yelshdj 

we;'

² W,ajd jeks iuyr we,a.S 

msfhú weig fmfkhs'

² la,eñfvdfudkdia 

   (Chlamydomonas)
² iamhsfrd.hsrd 

   (Spirogyra)
² vhgu (Diatoms)

ffjri ² bf,lafg%dak wKaùlaISh 

fõ'

² Ôù fuka u wÔù ,laIK 

fmkajhs'

² Ôù foay ;=< § muKla 

.=Kkh fõ'

² ffi,Sh ixúOdkhla 

fkdue;'

² Yajikh" j¾Okh jeks 

Ôù ,laIK fkd fmkajhs'

² bka*a¨jkaid ffjrih

² HIV
² bfnda,d ffjrih

² fvx.= ffjrih'

) by; j.=fõ olajd we;af;a laIqø Ôùkaf.a úYd,kh l< rEmigyka lsysmhls' tu j.=fõ olajd 

we;s ksoiqkaj, úoHd;aul kduh lgmdvï lsÍu wjYH ke;' 

1'2    laIqø Ôùka Ôj;a jk mßir yd Wmia;r

mDÓúh u; wfkl=;a Ôùka Ôj;a jk ish¨ u mßir moaO;sj, laIqø Ôùyq Ôj;a 

fj;s' mfiys" c,fhys fuka u jdhqf.da,fha lsf,daógr yhla muK by<g hk 

f;la u laIqø Ôù f,dalh me;sr mj;S' Ydl yd i;a;aj foay u;=msg fuka u" foay 

wNHka;rfha mjd laIqø Ôùyq Ôj;a fj;s' udia" ud¿" t<j¿" m,;=re" ñksidf.a iu" 

uqLh" wdydr ud¾.h iy fu!;% ,sx.sl ud¾.h wdÈh laIqø Ôùka jefvk iqúfYaIs 

Wmia;r f,i ie,lsh yels h' fndfyda Ôùkag Ôj;a ùug wmyiq fyj;a wdka;sl 

mßir ;;a;aj hgf;a o laIqø Ôùyq Ôj;a fj;s' tn÷ mßir f,i WKqÈh W,am;a" 

,jK j.=re" fmg%,a yd ãi,a wdÈh oelaúh yels h'
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we,a.S

Diatoms

Chlamydomonas

Spirogyra

² talffi,sl fuka u 

nyqffi,sl wdldr o we;'

² iQ;%sldldr fyda ;,idldr 

foay orhs' 

² c, mDIaG u; mdfjk 

wKaùlaISh we,a.S Ydl 

ma,jdx. f,i o ye¢kafõ'

² yß;m%o fyj;a    laf,dafrd*s,a 

j¾Klh wvx.= neúka 

m%NdixYaf,aIK yelshdj 

we;'

² W,ajd jeks iuyr we,a.S 

msfhú weig fmfkhs'

² la,eñfvdfudkdia 

   (Chlamydomonas)
² iamhsfrd.hsrd 

   (Spirogyra)
² vhgu (Diatoms)

ffjri ² bf,lafg%dak wKaùlaISh 

fõ'

² Ôù fuka u wÔù ,laIK 

fmkajhs'

² Ôù foay ;=< § muKla 

.=Kkh fõ'

² ffi,Sh ixúOdkhla 

fkdue;'

² Yajikh" j¾Okh jeks 

Ôù ,laIK fkd fmkajhs'

² bka*a¨jkaid ffjrih

² HIV
² bfnda,d ffjrih

² fvx.= ffjrih'

) by; j.=fõ olajd we;af;a laIqø Ôùkaf.a úYd,kh l< rEmigyka lsysmhls' tu j.=fõ olajd 

we;s ksoiqkaj, úoHd;aul kduh lgmdvï lsÍu wjYH ke;' 

1'2    laIqø Ôùka Ôj;a jk mßir yd Wmia;r

mDÓúh u; wfkl=;a Ôùka Ôj;a jk ish¨ u mßir moaO;sj, laIqø Ôùyq Ôj;a 

fj;s' mfiys" c,fhys fuka u jdhqf.da,fha lsf,daógr yhla muK by<g hk 

f;la u laIqø Ôù f,dalh me;sr mj;S' Ydl yd i;a;aj foay u;=msg fuka u" foay 

wNHka;rfha mjd laIqø Ôùyq Ôj;a fj;s' udia" ud¿" t<j¿" m,;=re" ñksidf.a iu" 

uqLh" wdydr ud¾.h iy fu!;% ,sx.sl ud¾.h wdÈh laIqø Ôùka jefvk iqúfYaIs 

Wmia;r f,i ie,lsh yels h' fndfyda Ôùkag Ôj;a ùug wmyiq fyj;a wdka;sl 

mßir ;;a;aj hgf;a o laIqø Ôùyq Ôj;a fj;s' tn÷ mßir f,i WKqÈh W,am;a" 

,jK j.=re" fmg%,a yd ãi,a wdÈh oelaúh yels h'
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1'3    laIqø Ôùkaf.a n,mEï

wE; w;S;fha isg u ñksid úúO l¾udka; i|yd laIqø Ôùka Ndú; lr we;' tfuka 

u laIqø Ôùyq mßir iu;=,s;;dj mj;ajd .ekSug o odhl fj;s' tfia jqj o frda. 

ldrlhska f,i l%shd lsÍu iy wdydr krla ùu jeks l%shd u.ska laIqø Ôùyq ñksidg 

wys;lr f,i n,mEï we;s lr;s' 

1'3'1  laIqø Ôùkaf.a ys;lr n,mEï

wd¾Ól m%;s,dN iy m¾fhaIK lghq;= i|yd laIqø Ôùka úYd, jYfhka fhdod 

.efka' tjeks lafIa;% f,i lDIsl¾udka;h" ffjoH úoHdj" úúO l¾udka; iy 

mßir ixrlaIK lghq;= oelaúh yels h' tys § laIqø Ôùka fhdod .kakd wdldrh  

úuid n,uq' 

lDIsl¾udka;h i|yd laIqø Ôùka fhdod .ekSu

 ² cdk ;dlaIKh Ndú;h

1'1 rEmh
rkajka iy,a idudkH iy,a

lDIsl¾udka;fha § fnda. Ydl jeä ÈhqKq 

lsÍu isÿ lrhs' fuys § ksh`.hg Tfrd;a;= 

fok frda. yd m<sfndaO ydksj,g 

m%;sfrdaë fmdaIH .=Kh yd rih jeä Ydl 

ksIamdok ,nd .efka' tfuka u ffcj 

m<sfndaOkdYl f,i yd j,a me<Eá úkdY 

lsÍug o laIqøÔùka Ndú; flf¾' 

úgñka A wvx.= lr fmdaIK .=Kh by< 

kxjd we;s rkajka iy,a ksmoùfï § Erwinia uredovora nelaàßhdjf.a cdk Ndú; 

lrhs ^1'1 rEmh&'

bß`.= Ydlj,g Bacillus thuringiensis wvx.= cdk noaO lsÍfuka m<sfndaOhskag úI 

iys; ridhk øjHhla tys ksmofõ'

 ² khsg%cka ;sr lsÍu

1'2 rEmh - rks, Ydlj, uQ,.eá;s

jdhqf.da,fha khsg%cka jdhqj 78]l muK m%;sY;hla 

mj;S' fndfyda Ydlj,g fuu khsg%cka Rcqj ,nd.; 

fkd yels h' kuq;a fndaxÑ" uE" oU, jeks rks, 

l=,fha Ydlj, uQ, .eá;s ^1'2 rEmh& ;=< fjfik 

rhsfidaìhï nelaàßhdjg (Rhizobium) jdhqf.da,Sh 

khsg%cka Rcq j ,nd .; yels h' fuu l%shdj,sh 

khsg%cka ;sr lsÍu f,i ye¢kafõ' rks, Ydlj, 

wiajekak jeä lsÍu i|yd jdKsc jYfhka ksmojk 

rhsfidaìhï nelaàßhdj j.d ìïj,g tl;= flf¾' 

;j o khsg%cka ;sr lsÍug odhl jk" mfiys iajdëkj fjfik weifgdnelag¾ 
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(Azotobacter) jeks nelaàßhd j.d ìïj,g Rcqj u tl;= flf¾' fïjd ffcj 

fmdfydr (Bio fertilizer) f,i ye¢kafõ'

1'3 rEmh - 
ldnksl øjH u.ska fldïfmdaiaÜ ksmoùu

 ² fldïfmdaiaÜ iE§u

laIqø Ôùka fhdod f.k ldnksl øjH 

úfhdackh YS>% lr .ekSfuka fldïfmdaiaÜ 

ksmojkq ,efí ^1'3 rEmh&' fldïfmdaiaÜ 

u.ska mig l%udkql+,j Lksc ,nd § 

Ydl jeãug fhda.H ;;a;ajhla we;s 

lrhs'  fldïfmdaiaÜj, wvx.= ldnksl 

øjH úfhdackh fndfyda úg isÿ lrkq 

,nkafka È,Sr yd nelaàßhd hk laIqø Ôù 

ldKav u.sks' 

 ² ffcj m<sfndaOkdYl f,i Ndú; lsÍu

fnda. j.djg ydks lrk lDñ m<sfndaOhska u¾okh i|yd ffcj m<sfndaOkdYl 

f,i we;eï laIqø Ôùka fhdod .; yels h'

ksoiqk - ie,aùkshd kï c,c j,a me<Eáh úkdY lsÍug Alternaria kï 

   È,Srh Ndú; lrhs'

ffjoH úoHdfõ § laIqø Ôùkaf.a Ndú;

laIqø Ôùka u.ska je<f|k fndfyda f,vfrda. iqj lsÍug ,nd fok m%;sÔjl" 

m%;sYla;slrK tkak;a iy m%;sOQ,l ksmoùu i|yd laIqø Ôùka fhdod .kq ,efí'

 ² m%;sÔjl ksmoùu

1'4 rEmh - m%;sÔjl T!IO j¾.

tla laIqø Ôùhl=f.a foayh ;=< ksmoù fjk;a 

laIqø Ôúhl= úkdY lsÍug fyda wvmK 

lsÍug fhdod.kakd ridhksl øjH m%;sÔjl 

(Antibiotics) f,i ye¢kafõ'

È,Sr iy nelaàßhd hk laIqø Ôù ldKav m%;sÔjl ksmoùug fhdod .kS' m%;sÔjl 

u.ska nelaàßhd fyda È,Sr úkdY l< yels kuq;a ffjri úkdY l< fkd yels h'

m%;sÔjl ñksiqkag m%n,j ydksodhl fkdjqK o ffjoH Wmfoiaj,ska f;drj Ndú; 

lsÍfuka w;=re wdndO we;s úh yels h'

fmksis,ska" wefudlais,Ska" fgg%dihsla,ska" tßf;%duhsiska jeks m%;sÔjl u.ska 

nelaàßhd úkdY lrk w;r .%Sisfhd*q,aùka kï m%;sÔjlh u.ska È,Sr úkdY flf¾'
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wu;r oekqug

 ² iafldÜ,ka; cd;sl wef,laiekav¾ *af,ñx kï 

úoHd{hd úiska m<uq m%;sÔjlh jk fmksis,ska 

(Penicillin) uq,a jrg fidhd.kakd ,§' 

 ² tu m%;sÔjlh Penicillium notatum È,Srh u.ska 

ksmojkq ,efí' 

 

 ² m%;sYla;SlrK tkak;a ksmoùu

m%;sYla;slrK tkak;a f,i wvmK lrk ,o fyda ñh.sh laIqø Ôùka fyda laIqø 

Ôùka ksmojk úI øjH fyda Ndú; flf¾'

 ² wvmK lrk ,o laIqø Ôùka tkak;a f,i Ndú; lsÍu'

   ksoiqka - fmda,sfhda" laIh frda.h" irïm jeks frda. i|yd fokq ,nk 

tkak;a'

 ² ñh.sh laIqø Ôùka tkak;a f,i Ndú; lsÍu'

   ksoiqka - fld<rdj" bka*a¨jkaidj" ghsf*dhsâ WK jeks frda. i|yd fokq 

,nk tkak;a'

 ² úIyrKh lrk ,o OQ,l (Toxins) tkak;a f,i Ndú; lsÍu'

ksoiqka - msg.eiau" .,mg,h jeks frda. i|yd fokq ,nk tkak;a'

 ² laIqø Ôù foay fldgia Ndú; lr cdk bxðfkare ;dlaIKfhka ksmojk 

tkak;a'

ksoiqka - fymghsÜia B i|yd fokq ,nk tkak;

mejreu 1'2

Y%S ,xldj ;=< ,nd fok m%;sYla;slrK tkak;a ms<sn`oj f;dr;=re /ia lrkak'

tu f;dr;=re fhdod f.k m%o¾Yk mqjrejla ilia lr mka;sfha m%o¾Ykh lrkak'

 ² m%;sOQ,l ksmoùu

jHdêckl nelaàßhd u.ska ksmojk Odrlhdf.a l%shdldß;ajhg ydks muqKq jk 

ffcj ridhksl øjH" m%;sOQ,l f,i ye¢kafõ' fuu OQ,l" úIyrKh lr tkak;a 

f,i Ndú; flf¾'

ksoiqka - msg.eiau

l¾udka; i|yd laIqø Ôùka fhdod .ekSu

wd¾Ól m%;s,dN iy m¾fhaIK lghq;= i|yd úúO laIqø Ôù udÈ,s Ndú; lrhs' 

wd¾Ól jdis ,nd .ekSu i|yd laIqø Ôùka úúO l¾udka; i|yd Ndú; lsÍu" 

ld¾ñl laIqø Ôj úoHdj (Industrial Microbiology) f,i ye¢kafõ'
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my; i`oyka iq¿ mßudK yd uyd mßudK l¾udka; i|yd laIqø Ôùka nyq,j Ndú; 

flf¾'

 ² lsß wdY%s; ksIamdok ^fhda.Ü" uqojk ,o lsß" Öia" ng¾&

 ² Ôjjdhq ksmoùu

 ² f,day ksiaidrKh

 ² Ydl fl¢ wdY%s; ksIamdok

 ² uoHidr ksmoùu

 ² úkdlsß ksIamdokh

 ² fílß l¾udka;h

wu;r oekqug

l¾udka;h fhdod .kakd laIqø Ôùka

uoHidr ksmoùu Saccharomyces cerevisae

úkdlsß ksIamdokh Acetobacter aceti

fílß l¾udka;h Saccharomyces cerevisae 

lsß wdY%s; ksIamdok' ^fhda.Ü" uqojk 

,o lsß" Öia" ng¾&

Lactobacillus bulgaricus
Streptococcus thermophilus

Ôjjdhq ksmoùu Methanococcus, Methanobacterium

Ydl fl`È wdY%s; ksIamdok Bacillus corchorus, Bacillus comesii 

f,day ksiaidrKh Acidithiobacillus ferrooxidans, Thiobacillus 
ferrooxidans

1'5 rEmh - Ôj jdhq ksmoùu

 ² Ôjjdhq ksIamdokh

f.du" msÿre jeks ldnksl øjH yd c,h 

wvx.= ñY%Khla Ôjjdhqj ksIamdokh lsÍug  

Ndú; lrhs' fuu ldnksl Wmia;r u; 

Methanococcus jeks ks¾jdhq nelaàßhd 

l%shdlr Ôj jdhqj ksmojhs' tys m%Odk jYfhka 

fuf;aka jdhqj wvx.= jk w;r n,Yla;s 

m%Njhla f,i o Ndú; l< yels h'

 ² f,day ksiaidrKh

we;eï f,damiaj, ñksidg m%fhdackj;a fndfyda f,day j¾. b;d wvq m%;sY;hlska 

wvx.= ù we;' tu f,damiaj,ska wod< f,day ksiaidrKhg laIqø Ôùka Ndú; lsÍu 

ffcj laISrKh (Bioleaching)  f,i ye¢kafõ' ;U iy hqf¾kshï tf,i ksiaidrKh 

lrk f,day j¾. folls'
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 ² lsß wdY%s; ksIamdok

lsß wdY%s; ksIamdokhla jk fhda.Ü ksIamdokh ms<sn|j wdo¾Ykh i|yd l%shdldrlu 

1'1ys ksr; fjuq'

l%shdldrlu  1'1

wjYH øjH (- msßisÿ t<lsß idïm,hla" uqyqï nelaàßhd wvx.= fhda.Ü 

idïm,hla" iSks iaj,amhla" fc,áka" lsß r;a lsÍug iqÿiq Ndckhla" 

l=vd ma,diaála fldamam lsysmhla" WIAK;ajudkhla'
l%uh (-

² fmrd .;a t<lsß idïm,h 88 0C - 95 0C WIaK;ajhlg ñks;a;= 15 - 30 w;r 

ld,hla r;a lsÍu'

² fhdoh bj;a lsÍu'

² ñY%Khg wjYH muK iSks yd fc,áka tl;= lsÍu'

² 60 0C muK WIaK;ajfha § lsß idïm,hg uqyqï nelaàßhd wvx.= fhda.Ü 

idïm,fhka iaj,amhla tla lr fyd¢ka ñY% lsÍu'

² iqÿiq n÷kaj,g ñY%Kh msrùu'

² ñY%Kh 40 0C - 45 0C muK WIaK;ajfha meh 6-7 muK ld,hla ;eîu'

² n÷ka jid YS;lrKfha ;eîu ^4 0C WIAK;ajfha&'
 

1'6 rEmh - 

ñks;a;= 15-30 r;a lrkak

88 - 95 0C

lsß

lsß

lsß

mshjr - I

isis,a lsÍu

60 0C

mshjr - II mshjr - III

meh 6-7 ;nkak

40 - 45 0C

mshjr - IV

mshjr - V mshjr - VI

iSksfc,áka

YS;lrKfha ;nkak

mshjr - VII

nelaàßhd uqyqï

fhdoh

4 0C
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1'7 rEmh - lsß wdY%s; ksIamdok
^fhda.Ü" uqojmq lsß" Öia" ng¾&

t<lsß idïm,h r;a lsÍfï § tys wvx.= 

wys;lr nelaàßhd úkdY fõ' Lactobacillus 
iy Streptococcus nelaàßhd úfYaI fhda.Ü 

ksIamdokfha § uqyqï f,i Ndú; flf¾' fuu 

nelaàßhd u.ska lsßj, we;s ,elafgdaia kï jQ 

ldfndayhsfâ%g j¾.h ,elaála wï,h njg m;a 

lrhs' wdï,sl udOHhla mej;Su ksid fjk;a 

laIqø Ôùkaf.a j¾Okh ùu wvd, ù fhda.Ü 

mßrlaIKh ùu isÿ fõ' YS;lrKfha ;eîfuka 

;jÿrg;a isÿ jk nelaàßhd l%shdldß;ajh 

wvd, fõ'

 ² Ydl fl¢ wdY%s; ksIamdok

1'8 rEmh - fmd,a f,,s ;e,Su

Ydl fl¢ Ndú;fhka úúO ksIamdok isÿlrk 

w;r tu fl¢ fjka lr .ekSu i|yd nelaàßhd 

fhdod .kS' fmd,a" yK" ;,a" f.daks.ia jeks 

Ydl" fl¢ ,nd .ekSug Ndú; lrhs' tu 

Ydl fl¢ w;r we;s fmlafÜÜ kï ixfhda.h 

u.ska fuu fl¢ tlsfklg ne| ;nhs' wod< 

nelaàßhdj ksmojk fmlaáfkaia tkaihsuh 

u.ska fmlafÜÜ ÔrKh ù fl¢ fjka ùu isÿ 

fõ'

mßir ixrlaIK lghq;= i`oyd laIqø Ôùka fhdod .ekSu

mßir ¥IKh wju lsÍu i|yd tkï mßir ixrlaIK lghq;=j, § laIqø Ôùka 

iq,nj Ndú; flf¾' mßir ¥Il bj;a lsÍu i|yd laIqø Ôùka fhdod .efkk  

;dlaIKh ffcj m%;sl¾uKh (Bioremediation) f,i ye¢kafõ'

ffcj m%;sl¾uKh Ndú; lrk wjia:d lsysmhla my; ±lafõ'

 ² ¥Is; c,fha we;s ldnksl wmøjH bj;a lsÍug laIqø Ôùka Ndú; lsÍu' fuys § 

laIqø Ôùka u.ska ¥Is; c,fha we;s wmøjH úfhdackh flf¾'

 ² id.r c,h u; úisÍ hk f;,a úfhdackh lsÍu' fuys § Pseudomonas kï 

nelaàßhd m%fNao id.r c,h u; úiqrejd yßkq ,efí' tu laIqø Ôùka u.ska 

ksl=;a lrkq ,nk tkaihsu u.ska f;,aj, we;s yhsfv%dldnk úfhdackh lrkq 

,nhs'

 ² úúO l¾udka;j, § lafrdañhï (Cr)" Bhï (Pb)"  riÈh (Hg) jeks nerf,day 

mßirhg uqod yef¾' tjeks úI f,day wvx.= ¥Is; c,fhka tu f,day bj;a lsÍu 

i|yd nelaàßhd wvx.= l=¿Kq ;=<ska ¥Is; c,h hjkq ,efí'

 ² nelaàßhd u.ska Èrdm;a jk ma,diaála fyj;a ffcj ydhkh jk ma,diaála (Bio 
degradable plastics) ksmoùu isÿ lrkq ,efí'
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laIqø Ôùkaf.a ys;lr n,mEï ms<sn|j fuys § wOHhkh lrk ,§' ta i|yd laIqø 

Ôùka Ndú;hg fya;= ó<`.g i,ld n,uq'

 ² laIqø Ôùkaf.a j¾Ok fõ.h iy mßjD;a;sh YS>%;dj by< ksid Tjqkaf.a ffcj 

l%shdj,s b;d fõ.j;aj isÿùu'

 ² úúO Wmia;r u; .=Kkh yd l%shd lsÍfï yelshdj we;s úúO laIqø Ôù udÈ,s 

mej;Su'

 ² laIqø Ôùka ;=< b;d ir, m%fõKsl øjH mj;sk neúka cdk yeisrùfï 

;dlaIKh i|yd myiqfjka fhdod.; yels ùu' tneúka kQ;k cdk bxðfkare 

úoHdj (Genetic engineering) i|yd laIqø Ôùka nyq,j fhdo .efka'

 ² laIqø Ôùka fndfyduhla b;d wvq uqo,lg fyda mßirfhka fkdñf,a u  fyda 

,nd .; yels ùu'

 ² uyd mßudK l¾udka; i`oyd n, Yla;sh úYd, jYfhka wjYH jqj o laIqø Ôù 

l¾udka; i|yd n, Yla;sh uyd mßudKfhka wjYH fkdùu'

 ² l¾udka; u.ska wêl mßir ¥IKhla fuka u úYd, mßir ydkshla o isÿ fõ' 

kuq;a laIqø Ôùka weiqfrka isÿ lrk l¾udka; u.ska isÿ jk mßir ydksh 

wju ùu'

mejreu 1'3

mßir ixrlaIKh i|yd laIqø Ôùka fhdod .ekSu ms<sn|j f;dr;=re /ia lrkak' 

fï i|yd wka;¾cd,h" fmd;am;a wdÈh fhdod .; yels h' tu f;dr;=re weiqrska 

ì;a;s mqj;am;lg iqÿiq ,smshla ilia lr m%o¾Ykh lrkak'

1'3'2  laIqø Ôúkaf.a wys;lr n,mEï

ñksidg fuka u Ydl iy i;=kag f,v frda. we;s lsÍu" wdydr mßfNdackhg 

kqiqÿiq ;;a;ajhg m;a lsÍu iy ñksidg wd¾Óluh jYfhka jeo.;a jk wÔù mDIaG 

u; jefvñka tajdg ydks we;s lsÍu laIqø Ôùka u.ska isÿ lrk wys;lr n,mEï 

lsysmhls' ñksid úiska laIqø Ôùka wys;lr f,i fhdod .kakd wjia:djla f,i 

ffcj ridhksl wú i|yd Ndú; lsÍu ie,lsh yels h' 

laIqø Ôùka u.ska frda. we;s lsÍu

frda. we;s lsÍug odhl jk laIqø Ôù ldKav f,i nelaàßhd" ffjri" È,Sr iy 

fm%dfgdfidjdjka ie,lsh yels h'

frda. ldrl laIqø Ôùka jHdêcklhska f,i ye¢kafõ' jHdêcklhd Odrlhd fj; 

iïfm%aIKh lsÍu i|yd odhl jk uÿrejka" ueiaika jeks Ôùka jdylhka f,i 

ye¢kafõ' ;u foayh u; fyda foayh ;=< jHdêcklhdg Ôj;a ùug Wmia;rhla 

imhk Ôùka Odrlhka f,i ye¢kafõ'

ksoiqka - fvx.= frda.h i|yd jHdêcklhska f,i ffjri l%shd lrkq ,nk w;r 

jdylhka jkqfha uÿrejka h' Odrlhka jk ñksidg f,v frda. we;s lrhs'



úoHdj | laIqqø Ôùkaf.a Ndú; 11úoHdj | laIqqø Ôùkaf.a Ndú;10

 ² laIqø Ôùka u.ska ñksidg we;s jk frda.

jd;h" c,h" wdydr" iam¾Yh iy jdylhka u.ska laIqø Ôù wdidok me;sr hhs' 

tfuka u jHdêckl laIqø Ôùyq úúO l%u u.ska ñksidg wdidok we;s lr;s' 

fï ms<sn|j f;dr;=re 1'2 j.=fõ oelafõ'

j.=j 1'2 - laIqøÔùka u.ska ñksidg we;s lrk frda. yd iïnkaO f;dr;=re

jHdêcklhd frda.h me;sr hk l%uh jHdêcklhd foayhg 

we;=¿ jk l%uh

ffjri

fiïm%;sYHdj jd;h u.ska Yajik ud¾.h yryd

fvx.= frda.h jdyl uÿrejka u.ska uÿrejka oIag lsÍfuka 

iu yryd

taâia wdidÈ; mqoa.,hl=f.a 

reêrh yd fjk;a YÍr 

;r, u.ska

fu!;% ,sx.sl ud¾.h 

;=<ska fyda reêr 

mdrú,hkhl §

nelaàßhd

laIh frda.h jd;h u.ska Yajik ud¾.h Tiafia

WK ikaksmd;h ¥Is; wdydr u.ska 

fyda f.ueiaika jeks 

jdylhka u.ska

wdydr .ekSfï § uqLh 

yryd

fm%dfgdfidjd

uef,aßhdj jdyl uÿrejka u.ska uÿrejka oIag lsÍfuka 

iu yryd

weónd w;Sidrh ¥Is; wdydr yd c,h u.ska wdydr ud¾.h Tiafia

,SIaudkshdj jdyl je,sueiaid u.ska iu isÿre lr we;s jk 

;=jd, Tiafia

È,Sr

w¿yï wdidÈ;hl= fyda 

wdidÈ;hl=f.a we÷ï fyda 

iam¾Yh u.ska

iu yryd

oo 

 fvx.= frda.h fndalrk jdyl uÿrejkaf.a lSg wjê úkdY lsÍu i|yd ffcj 

md,k l%uhla f,i Bacillus thuringiensis kï nelaàßhdj Ndú; lrhs'

wu;r oekqug

,sIaudkshdj (Leishmaniasis) fm%dfgdfidjdjl= u.ska 

wdidokh fõ' fuu fm%dfgdfidjdjd ñksidg YÍr.; 

jkqfha jdylfhl= jk je,s ueiaidf.ks' iu u; ;=jd, 

yryd Tjqka YÍr .; fõ' bkamiq iu u;" uqLfha yd 

kdifha wdidok we;s lrhs' iu u; ;=jd, we;s ùu" 

WK" r;= reêrdKq m%udKh wvq ùu" wlaudj bÈóu jeks 

frda. ,laIK we;s fõ'
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 ² laIqø Ôùka u.ska Ydlj,g je<fok frda.

laIqø Ôùka u.ska Ydlj,g je<f|k frdA. lsysmhla my; olajd we;' 

msámqia frda.h          

fuu frda.h È,Sr wdidokhla ksid yg .kS' fuu Ydlj, m;%" l|" mqIam iy M, 

;=< fuu frda.h me;sr mj;S' wdidÈ; Ydl fldgia u; iqÿ fyda w¿ meye;s mqhr 

(Powder) jeks l=vq mj;S' fuu.ska iuia; Ydlfha iEu fldgilg u ydks we;s 

lrhs ^1'9 rEmh&'

mYaÑu wx.udrh

fuu frda.h È,Sr wdidokhla ksid yg .kS' w¾;dm,a Ydlh fuu frda.hg iq,nj 

f.dÿre fõ' Ydl m;% u; ÿUqre meye ,m we;s ù miqj tu ,m l¿ meyehg yef¾' 

wk;=rej iïmQ¾K Ydlhg u wdidokh me;sr hhs ^1'10 rEmh&'

ue,ùu

fuu frda.h È,Sr fyda nelaàßhd u.ska wdidokh ùu ksid yg .kS' fuu laIqø 

Ôùka u.ska ffY,u jdyskS wdidokh ùu ksid Ydlh ;=< c,h ksis mßÈ mßjykh 

fkdfõ' túg Ydlh ue,ù hhs ^1'11 rEmh&'

1'9 rEmh - msámqia frda.hg  
f.dÿre jQ ñÈ

1'10 rEmh - wx.udr frda.hg 
f.dÿre jQ w¾;ddm,a Ydlhla

wx.udr frda.hg 
f.dÿre jQ w¾;dm,a 

Ydlhla

m;% úÑ;% frda.hg f.dÿre 
jQ mefmd,a Ydlhla

fld< fldv ùu frda.hg 
f.dÿre jQ ñßia Ydlhla

1'11 rEmh 

1'11 rEmh - ue,ùfï 
frda.hg f.dÿre jQ ;lald,s 

Ydlhla

laIqø Ôùka u.ska wdydr krla ùu

laIqø Ôùkaf.a j¾Okhg ys;lr jk idOl mej;Su ksid laIqø Ôùka wdydrh u; 

j¾Okh ùu yd .=Kkh ùu isÿ fõ' laIqø Ôùyq wdydrfha wvx.= ix>gl fjk;a 

wys;lr øjH njg m;a lsÍu fyda wdydr u;g OQ,l tl;= lsÍu fyda isÿ lr;s' túg 

wdydrfha isÿ jk fN!;sl yd ridhksl úm¾hdi ksid tu wdydrh mßfNdackhg 

kqiqÿiq ;;a;ajhg m;a fõ' fuu l%shdj,sh wdydr krla ùu f,i ye¢kafõ' 

ldfndayhsfâ%g wvx.= wdydr meiSu u.ska o" fm%daàka wvx.= wdydr mQ;SNjkh u.ska o 

,smsv wvx.= wdydr uqvq ùu u.ska o mßfNdackhg kqiqÿiq ;;a;ajhg m;a fõ ^wdydr  

krlaùfï l%u ms<sn|j Tn 8 jk fY%aKsfha wOHhkh lr we;&'
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t<j¿ lsß

mdka

m,;=re

1'12 rEmh - laIqø Ôùkaf.a l%shdldß;ajh ksid krla jQ wdydr lsysmhla

wu;r oekqug

wdydr krla ùfï § wdydrfha we;s jk úm¾hdi

fN!;sl úm¾hdi ridhksl úm¾hdi

 ² wdydrh uDÿ ùu
 ² j¾Kh fjkia ùu
 ² rih fjkia ùu
 ² .kaOh fjkia ùu

 ² ldfndyhsfâ%guh wdydr meiSu
 ² fm%daàkuh wdydr mQ;sNjkh
 ² ,smsvuh wdydr uqvq ùu

wdydr krla ùug n,mdk idOl

wdydrfha mj;sk 
wNHka;r idOl

 ² fmdaIH øjH m%udKh
 ² f;;ukh
 ² wdydrfha ffcj 
úoHd;aul jHqyh

 ² mßir WIaK;ajh
 ² mßirfha wd¾ø;dj
 ² mßirfha we;s jdhq 
j¾.

ndysr idOl$ 
mßir idOl

ffcj ridhksl wú f,i laIqø Ôùka fhdod .ekSu

hqO lghq;=j, § laIqø Ôùka ksmojk úI OQ,l fyda m%n, jHdêckl nelaàßhd fyda 

È,Sr jeks laIqø Ôùka fyda ffcj ridhksl wú f,i Ndú; lrhs'

weka;%elaia (Anthrax) frda.h idok weka;%elaia nelaàßhdj (Bacillus anthracis) 
kQ;kfha Ndú; lrk w;soreKq;u ffcj ridhksl wúhla f,i ye¢kaúh yels h' 

ffcj ridhksl wú ñksidg" fjk;a i;=kag fuka u Ydlj,g o ydksodhl h' 

mejreu 1'4

mka;sh lKavdhï follg fnod laIqø Ôùka iïnkaOfhka lreKq bÈßm;a lrñka 

my; oelafjk ud;Dld hgf;a újdohla mj;ajkak'

 ” fhdacl ms,  - laIqø Ôùkaf.a ys;lr nj wys;lr njg jvd m%n, fõ'

 ” m%;sfhdacl ms, - laIqø Ôùkaf.a wys;lr nj ys;lr njg jvd m%n, fõ'
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idrdxYh
 ² tla ffi,hlska fyda ffi, lsysmhlska f.dvke.S we;s" msfhú weig 

meyeÈ,sj fkdfmfkk Ôùka laIqø Ôùka f,i ye¢kafõ'

 ² nelaàßhd" È,Sr" we,a.S iy fm%dfgdfidjd m%Odk laIqø Ôù ldKaav fõ'

 ² ffjri hkq Ôù iy wÔù w;rueÈ ,laIK iys; ldKavhla jk kuq;a 

ffjri ms<sn|j laIqø Ôù úoHdj hgf;a wOHhkh flf¾'

 ² laIqø Ôùka ys;lr Wmia;rj, fuka u wdka;sl mßirj, o Ôj;a fõ'

 ² laIqø Ôùka lDIs l¾udka;h" ffjoH úoHdj" úúO l¾udka; iy mßir 

ixrlaIK lghq;=j, § ys;lr f,i fhdod .kS'

 ² laIqø Ôùkaf.a wys;lr n,mEï f,i f,v frda. we;s ùu" wdydr krla ùu 

ñksidg wd¾Óluh jeo.;alula iys; mDIaG u; j¾Okh ùu iy ffcj 

ridhksl wú f,i Ndú; lsÍu ie,lsh yels h'

01& § we;s ms<s;=re w;ßka ksjerÈ fyda jvd;a .e<fmk ms<s;=r f;darkak

1' iajhxfmdaIs laIqø Ôù ldKavhla jkafka"

1' ffjri  h      2' È,Sr  h          3' we,a.S  h      4'  fm%dfgdfidjd h

2' tla laIqø Ôúfhl=f.a foayh ;=< ksmoù ;j;a laIqø Ôúfhl= úkdY lsÍug fyda 

wvmK lsÍu i|yd fhdod .kakd úI ridhksl øjH y÷kajk ku l=ula o@

      1'  m%;sfoay    2'  m%;sfmdaIl   

3'  mQ;skdYl           4'   m%;sÔjl

 3' my; i|yka j.ka;s w;rska ffjri ms<sn| i;H m%ldYh f;darkak'

a. ffi,Sh ixúOdkhla fkdue;s ùu'

b. Ôù ffi, ;=< § .=Kkh ùu

c. Yajikh" j¾Okh jeks Ôù ,laIK fkdfmkaùu

1' a yd b  2' a yd c 3' b yd c          4' a, b, c ish,a,

4' nelaàßhd wdidokhla ksid we;s jk frda.hla jkafka"

      1'   uef,aßhdj hs      2'    laIh frda.h  hs

  3'   c,NS;sldj hs   4'    bfnda,d frda.h hs

5' laIqø Ôùka fhdod f.k mßir ¥Il bj;a lsÍu i|yd fhdod .kakd ;dlaIKh 

y÷kajkafka l=uk kulska o@

    1'  ffcj md,kh 2' ffcj ydhkh 3' ffcj m%;sl¾uKh 4' ffcj laISrKh

02& my; i|yka j.ka;s ksjerÈ kï ^√& ,l=K o jerÈ kï ^«& jerÈ ,l=K o 

fhdokak'

1' m%;sÔjl T!IO hkq laIqø Ôúfhl= wvmK lsÍug fyda úkdY 

lsÍug fhdod .kakd ´kEu ridhksl øjHhls' ^      &

2' msg.eiau je<elaùu i|yd ,nd fok tkakf;ys úIyrKh lrk 

,o nelaàßhd OQ,l mj;S' ^      &

wNHdi
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3' Ôù fuka u wÔù ,laIK ork ffjri" frda. ldrlhka f,i 

ie,fla' ^      &

4' mßirfha isák fndfyda laIqø Ôùka wys;lr laIqø Ôùka h' ^      &

5' rks, l=,fha Ydlj, uQ,.eá;s ;=< fjfik rhsfidaìhï 

nelaàßhdj jdhqf.da,Sh khsÜrcka ;sr lrhs' ^      &

03& ms<s;=re imhkak'

1' laIqø Ôùka weiqfrka isÿ lrk l¾udka; ;=kla kï lrkak'

2' ffjoH úoHdfõ § laIqø Ôù Ndú; wjia:d folla úia;r lrkak'

3' mßir ixrlaIK lghq;=j, § laIqø Ôùka Ndú; jk wjia:d ;=kla 

olajkak'

4' wm YÍrhg we;s úh yels laIqø Ôù wdidok wju lsÍug fhdod.; yels 

hym;a fi!LH mqreÿ ;=kla ,shkak'

5' Ydlj,g je<f|k laIqø Ôù wdidok wju lsÍug lDIs l¾udka;fha § 

fhdod .kakd l%fudamdh ;=kla i|yka lrkak'

wNHdi

mdßNdIsl jpk
laIqø Ôj úoHdj - Microbiology
Wmia;rh - Substrate
ld¾ñl laIqø Ôù úoHdj - Industrial microbiology
khsg%cka ;sr lsÍu - Nitrogen fixation
ldnksl wdydr - Oraganic food
ffcj m<sfndaOkdYl - Bio pesticides
m%;sÔjl - Antibiotics
Ôjjdhqj - Biogas
ffcj laISrKh - Bioleaching
ffcj m%;sl¾uKh - Bioremediation
wdydr krla ùu - Food spoilage
ffcj ridhksl wú - Biological weapons
laIqø Ôúhd - Micro-organism
m%;sYla;slrKh - Immunization
cdk - Genes
m%;sOQ,l - Antitoxins
ffcj ydhkh - Biodegradation
jHdêcklhd - Pathogen
jdylhd - Vector
Odrlhd - Host


