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Ôj úoHdfõ kj m%jK;d

fuu mdvu yeoEÍfuka miq j Tng

wjYH ksmqK;dj ,nd.ekSug yelsjkq we;'

5

♦ ñksia Ôú;fha .=Kd;aul nj Wiia lr .ekSu i|yd lDIsl¾uh"
l¾udka;" ffjoH úoHdj yd mßir moaO;s mqkre;a:dmkh hk
fCIAa;%hkays § laIqøÔù iy wKql ffcj ;dlaIKfha Þhl;ajh

ms<sn| j wkafõIKh lsÍug
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Ôj úoHdfõ uE; ld,Sk j YS>%fhka ÈhqKq jQ wxYhla jkafka ffcj
;dlaIKh (biotechnology) hs' tu kñka yeÕfjk mßÈ u fuu wxYh Ôj úoHdfõ
yd ;dlaIKfõofhys ixl,khls'

Ydl yd i;=ka wNsckkh lsÍu " meiSu u`.ska wdydr mdk j¾. ksmojd
.ekSu yd Ydlj,ska T!IO jeks m%fhdackj;a oE ksiaidrKh lsÍu jeks lghq;=
i|yd wE; w;S;fha isg u ñksid ffcj ;dlaIKh m%fhdackhg f.k we;'

ñksidg;a wfkl=;a Ôùkag;a Wmßu m%fhdack ,efnk mßÈ ffcj moaO;s

yd ffcj l%shdj,s jeäÈhqKq lsÍu yd Ndú;hg .ekSu ffcj ;dlaIKh f,i

ye¢kaúh yels h' wOHhk myiqj i|yd ffcj ;dlaIKh m%Odk lafIA;% follg
fnÞ ±laúh yels h'

1' laIqøÔù ffcj ;dlaIKh (Microbial Biotechnology).

2' wKql ffcj ;dlaIKh (Molecular Biotechnology).

laIqø Ôù ffcj ;dlaIKh

fuu úoHd lafIA;%fhys § flfrkafka laIqøÔù l%shdldß;ajh ñksidf.a
m%fhdackhg fhdÞ .ekSuhs'  ñksid úiska fndfyda l,l isg u laIqøÔù l%shdldß;ajh
;u m%fhdackhg fhdÞ .kakd ,§'

uoHidr yd úkdlsß ksIamdokh

laIqø Ôùka u`.ska isÿlrk by; l%shdj,sh meiSu ̂ fermentation& f,i y`ÿkajkq
,efí'

laIqøÔù ffcj ;dlaIKh i|yd iq,n
ksoiqkla kï iSks wvx.= ødjK ;=<
—hSiaÜ˜ (yeast) kï jQ laIqøÔùkaf.a
l%shdldß;ajh uÕska jhska " îr iy rd
jeks uoHidr ksmoùu hs' fuu l%shdj,sh
hSiaÜ ffi, ;=< isÿ jk ks¾jdhq
Yajikfha m%;sM,hls'

fuys § Tlaiscka fkdue;sj
.aÆfldaia ì|fy<Sfuka t;fkda,a o
ldnka vfhdlaihsâ jdhqj o Yla;sh o
ksmofõ'
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t;s,a uoHidrh ̂ t;fkda,a& tÈfkÞ lghq;= j,§ ødjlhla" bkaOkhla
iy isis,kldrlhla f,i fhdÞ .efka'

5'1 rEmh
 hSiaÜ ffi, wKaùlaIfhka fmfkk whqre
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fílß l¾udka;h

hSiaÜj, ks¾jdhq Yajikfha § ldnka vfhdlaihsâ jdhqj msg ùu o tÈfkÞ
m%fhdackhg .efka' mdka" wdmam wdÈh ilia lsÍfï § msá ñY%Kfhys —msmSu˜
isÿjkafka hSiaÜj, ks¾jdhq Yajikfhka yg.;a ldnka vfhdlaihsâ

 
tu msá

ñY%Kh ;=< ;ekska ;ek nqnq¿ jYfhka /£u fya;=fjks' tu`.ska ñY%Khg iújr
njla ,efí'  my; ±lafjk l%shdldrlfuka fuh Tng jvd;a meyeÈ,s jkq we;'

lsß wdY%s; ksIamdok

lsß wdY%s; j lrkq ,nk úúO ksIamdok l¾udka; i|yd o w;S;fha isg u
úúO nelaàßhd j¾. fhdÞ f.k we;'
 Streptococcus lactis iy Lactobacillus bulgaricus hk nelaàßhd úfYaI" Öia yd
fhda.Ü ksIamdokfha § ms<sfj<ska fhdÞ .efka'
Ydl fldgiaj,ska fl¢ ,nd .ekSu

Ydl fldgia  —m,a lsÍu˜ uÕska fl¢ fjka lr .ekSu i|yd w;S;fha isg
u laIqø Ôùka fhdÞ f.k we;' iajdhq yd ks¾jdhq nelaàßhd we;=¿ úIu cd;Sh
laIqø Ôù ldKavhla u`.ska fuu ÔrKh isÿ lrhs' nelaàßhdj, l%shdldß;ajh ksid
fmlaáfkaia kï tkaihsuh ksmofõ' tu`.ska Ydl ffi,j, fl¢ w;r jQ uOH
iQia;rh ì| fy<Su ksid fl¢ fjka lr .ekSu myiq fõ' fmd,a f,,sj,ska fldyq
,nd .ekSu" yK fld<j,ska yK fl¢ ,nd .ekSu fï i|yd ksoiqka fõ'

5'2 - rEmh' hSiaÜj, l%shdj
u`.ska mdkaj, we;s jQ isÿre

l%shdldrlu 5'1

—meiSu˜ ms<sn| j wOHhkh lsÍu
l%uh

mÍlaId k,hlg iSks ødjKhla
oukak' thg hSiaÜ iaj,amhla tla lrkak'
Èk myla ;siafia Èkm;d fuu ñY%Kh
ms<sn| j" j¾Kh" .kaOh yd fjk;a
ksÍlaIK jd¾;d lrkak' Tfí ksÍlaIK
ms<sn| j .=re;=ud iuÕ idlÉPd lrkak'

l%shdldrlu 5'2

msá ñY%Khl hSiaÜ uÕska isÿjk msmSu ^m%udKfhka úYd, ùu& wOHhkh lsÍu'

wjYH øjH (-  mdkamsá" hSiaÜ" iSks" m%ia;dr lvÞishla" A
4
 lvÞishl

     m%udKfha ùÿre ;yvqjla'
l%uh

mdkamsá yd c,h ñY% lr iSks iaj,amhla yd hSiaÜ iaj,amhla o tlalr
wf;a fkdwef,k moug wkd.kak' fïih u; m%ia;dr lvÞish ;nd th u;
ùÿre ;yvqj ;nkak' ùÿre ;yvqfjys ueo 4cm x 4cm  m%udKhg 0.5cm muK
>klñka hqla; jk fia idÞ.;a msá ñY%Kh ;=kS lrkak' ñks;a;= 30ka 30g
ñY%Kh me;sÍ we;s j¾.M,h" m%ia;dr lvÞish wdOdrfhka uek igyka lr.kak'
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5'3 rEmh rks, Ydlhl uQ, .eá;s

l%shdldrlu 5'3

rks, l=,hg wh;a ksÈl=ïnd Ydlhla
mßiaifuka .,jd tys uqf,a we;s .eá;s ksÍlaIKh
lrkak' ksÈl=ïnd Ydlfha uQ, moaO;sfhys rEm
igykla we| tys uQ, .eá;s kï lrkak' th
Tfí .=re;=udg fmkajkak'

kQ;k laIqøÔù ffcj ;dlaIKh

laIqøÔù ffcj ;dlaIKfha kQ;k Ndú;hka lDIsl¾uh" l¾udka;" ffjoH
úoHdj" mßir moaO;s mqkre;a:dmkh jeks lafIA;% lsysmhla mqrd úys§ we;'

lDIsl¾ufha § laIqøÔù ffcj ;dlaIKh Ndú; jk wjia:d

Ydl j¾Okh i|yd w;HjYH uQ,øjHhla jkafka khsg%cka h' jdhq f.da,fha
78]la muK m%udKhla khsg%cka jdhqj we;;a tu khsg%cka iDcq j u ,nd .ekSfï
yelshdjla Ydlj,g fkdue;' jdhq f.da,Sh khsg%cka ffcùh m%;sl%shdjla uÕska
ldnksl ixfhda. njg yerúh yels laIqø Ôùyq isá;s' fuu l%shdj khsg%cka ;sr
lsÍu (nitrogen fixation) kï fõ' rks, Ydlj, uQ, .eá;s ;=< Ôj;ajk rhsfidaìhï
(Rhizobium spp) .Kfha nelaàßhd Bg ksoiqka fõ'

khsg%cka ;sr lsÍfï yelshdj we;s we;eï nelaàßhd j¾. mfiys ksoyfia
Ôj;a jk nj o fidhd f.k we;' fujeks iajdNdúl l%u uÕska mig khsg%cka
,efnk fõ.h" j¾;udk lDIsld¾ñl wjYH;d i|yd m%udKj;a fkd fõ' tneúka
lD;%su ridhksl fmdfydr i|yd we;s b,ä u fnfyúka jeä ù we;' ridhksl
fmdfydr ksIamdokh flfrkafka Lksc f;,a mokï fldg f.k h' fï ksid
Lksc f;,a ñ, by< hk úg fmdfydr ñ, o by< k`.S' fï wNsfhda.hg uqyqK
§u i|yd Ydlj,g wjYH khsg%cka ,nd §u ms‚i laIqø Ôù ffcj ;dlaIKh
fhdÞ .ekSfï W;aidyhl úoHd{fhda fh§ isá;s' tA i|yd fhdÞ .kakd l%u
lsysmhla my; ±lafõ'

01' uQ, .eá;s idok rhsfidaìhï nelaàßhdfjys wvx.= m%fõ‚ øjH jd‚c
jYfhka jeo.;a jk fnda. Ydlj,g we;=¿ lsÍu'

02' j.dìïj, mig ffcj ;dlaIKh uÕska ÈhqKq l< khsg%cka ;srldrl
nelaàßhd fyj;a  ffcj fmdfydr (biofertilizers) tla lsÍu'

03' îc isgq ùug fmr ÈhqKq l< khsá%cka ;srldrl nelaàßhd mig we;=¿ lsÍu
fyj;a wduql=,kh ( rhizobial inoculation ). tu`.ska uQ, .eá;sj, j¾Okh yd
Ydl j¾Ok fõ.h jeä lrhs' fidahd fndaxÑ j.dfõ § fuh isÿ flf¾'
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ffcj m<sfndaO kdYl

j.djkag ydkslrk Ôùyq ^ta w;r lDóka iy Tjqkaf.a lSghka m%Odk
;ekla .kS& m<sfndaOlfhda kï fj;s' m,sfndaOlhka úkdY lsÍu i|yd ridhksl
øjH Ndú; l< yels kuq;a tu l%ufhys wys;lr  m%;sM, olakg ,eî we;' D.D.T

kï m<sfndaO kdYlfhka we;s jQ wys;lr m%;sM, fya;=fjka th Ndú;h ;ykï
lsÍu fuhg ksoiqkls'

mßirhg ydks fkdjk fia m<sfndaOlhka úkdY lsÍu i|yd ffcj ;dlaIKh
uÕska ÈhqKq l< nelaàßhd fhdÞ .ekSug kQ;k úoHd{fhda iu;a ù isá;s'

Bacillus thuringiensis kï nelaàßhdj uÕska ksmojk úI iys; fm%daàkaj,ska
Lepidoptera lSghka úkdY lsÍu fuhg ksoiqkls' fuys § tu lSghkaf.a wdydr
ud¾.fha mgl ì| ±óula isÿ fõ'

j,a me,Eá úkdY lsÍu

lDIsld¾ñl ìïj, o fmdl=Kq yd c,dYj, o jefvk wkjYH Ydl" j,a
me<Eá fõ' j,a me<Eá kdYl f,i ridhksl øjH fhÈh yels kuq;a tAjd uÕska
Ydlj, úlD;s yg.ekSu o wdydr Þu Tiafia i;=kg yd ñksidg we;=¿ ùfuka
ydks isÿùu o úh yels h' tneúka laIqøÔù j,a me<Eá kdYl (microbial herbicides)

fï i|yd Ndú; lsÍfï W;aidyhla ±ka werö we;'

ie,aùkshd kï c,c j,a me<Eáh úkdY lsÍu i|yd Alternaria kï È,Srh Ndú;
lsÍu fuhg ksoiqkls ^5'4 rEmh&'

l¾udka; i|yd laIqø Ôù ffcj ;dlaIKh Ndú; lsÍu

f,day j¾. ksiaidrKh flfrkafka f,damiaj,sks' f,day nyq,j we;s
f,damiaj,ska ridhksl l%u uÕska f,day ksiaidrKh lr.;a miq j wvq f,day
m%udKhla iys; f,damia bj; oukq ,efí' fïjdhska ridhksl l%u uÕska f,day
ksiaidrKh lsÍu wmyiq kuq;a laIqøÔùka fhdÞ f.k f,day myiqfjka ,nd .;
yels h' fuu l%uh" biomining kï fõ' fï i|yd fhdÞ .kakd nelaàßhd úfYaI
folla kï Thiobacillus thiooxydans iy Thiobacillus ferrooxydans h' fldm¾"
ksl,a" f,â" iskala" f.da,aâ" is,aj¾ yd hqf¾kshï hk f,day fuu l%uhg ksiaidrKh
lrkq ,efí' ridhksl ksiaidrK l%u fuka fkd j laIqøÔùka fhdÞ f.k f,day
ksiaidrKfha § mßirhg isÿ jk ydksh wvq h'

fldm¾ wvx.= f,damia jk whka mhsrhsàia ;=< fldm¾ mj;skafka CuFeS
2

f,i h' by; i|yka l< nelaàßhd foj¾.h wh;a jkafka ridhksl ixYaf,aIl
nelaàßhd .Khg hs' tu nelaàßhd úiska Yla;sh ,nd .ekSu i|yd f*ria whk
f*ßla whk njg TlaislrKh lrhs' fuu nelaàßhdj, l%shdfjka i,a*¾" i,af*aÜ

mejreu 1

D.D.T. kï m,sfndaO
kdYlh ;ykï lsÍug fya;=
jQ lreKq fidhd jd¾;djla
ilia lrkak' 5'4 rEmh - ie,aùkshd
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whk njg TlaislrKh fõ' fuu m%;sl%shd fya;=fjka fldm¾ i,af*aÜ ksmofõ'
fldm¾ i,af*aÜ ødjKh úoHq;a úÉfþokh lsÍfuka fldm¾ ,nd .efka'

frÈ msßisÿ lsÍu i|yd fhdÞ .kakd laId,l (detergents) ksIamdokfha §
tAjdg tkaihsu j¾. tla lsÍfuka we÷ïj, ;Èka ne£ we;s wdydr" f,a jeks
me,a,ï myiqfjka bj;a l< yels fõ' fm%daáfhaia (protease) yd ,hsfmaia (Lipase)

fujeks tkaihsu folls' fïjd ffcj ;dlaIKfhka ÈhqKq lrk ,o laIqø
Ôùkaf.ka ,nd .kS'

ffjoH úoHdfjys laIqøÔù ffcj ;dlaIKh Ndú; lsÍu

wmg je<f|k frda. rdYshlg fya;= jkafka nelaàßhdjkah' fuu nelaàßhd
úkdY lsÍu i|yd m%;sÔjl T!IO (antibiotics) fhdÞ .kq ,efí' m%;sÔjl
ksIamdokfha§ fhdÞ .kakd laIqø Ôùka" ffcj ;dlaIKh uÕska fnfyúka ld¾hlaIu
;;a;ajhg ÈhqKq lr we;'

Y% Su;a wef,laiekav¾ *af,ñka úiska
fmksi s, sk a fidhd.ekSu" laI qøÔù ffcj
;dlaIKfha jeo.;a wjia:djls'

fmksis,ska jeks jQ ;j;a m%;sÔjl rdYshla ±ka ksIamdokh lr we;' fïjd
fndfyduhla iajdNdúl laIqøÔùkaf.ka fyda ffcj ;dlaIKh u`.ska ÈhqKq l<
laIqø Ôùkaf.ka ,nd .efka' Streptomyces griseus nelaàßhdj uÕska
iafg%mafgduhsiSka ksmoùu yd Streptomyces aureofaciens nelaàßhd uÕska
fgÜrdihsla,ska ksmoùu fuhg ksoiqka fõ'

mßir moaO;s mqkre;a:dmkh i|yd laIqøÔù ;dlaIKh fhdÞ .ekSu

ck.ykh j¾Okh ùu yd ld¾ñl ÈhqKqj ksid mi yd c,h ¥IKh ùu
Èfkka Èku jeä fõ' fuf,i mi yd c,h ¥IKh ùug fya;= jk ¥IKldrl"
ydkslr fkdjk ;;a;ajhg m;a lsÍu i|yd ffcj ;dlaIKh uÕska ÈhqKq l<
laIqøÔùka fhdÞ .; yels fõ' fuu l%uh" ffcj m%;sl¾uKh (bioremediation)

kï fõ' fï i|yd fndfyda úg Pseudomonas úfYaI fhdÞ .efka'

Mycobacterium, Acinetobacter  jeks nelaàßhd u`.ska kd.ßl wmøjH
fldïfmdaiaÜ fmdfydr njg m;a lsÍu o" laIqøÔùka fhdÞf.k l¾udka;j,ska
bj; ,k ¥Is; c,h kej; mßfNdackh l< yels ;;a;ajhg m;a lsÍu o
Bacilli, Aeromonas kï nelaàßhd u`.ska" uqyqÿ c,hg f;,a tl;= jQ  úg  tu
f;,a bj;a lsÍu o fuhg ksoiqka fõ'

mejreu 2

wef,laiekav¾ *af,ñx úiska
fmksis,ska fidhd.ekSu ms<sn|
f;dr;=re fidhd jd¾;djla ilia
lrkak'

5'5 rEmh - fmksis,ska ksmojk
fmksiS,shï È,Sr frdamKhla



fkdñf,a fnod § u i|yd h' 151

wKql ffcj ;dlaIKh

wKql ffcj ;dlaIKh ms<sn| j bf.kSug fmr fuu lafIa;%hg miqìï
jk fuhg fmr Tn W.;a lreKq lsysmhla kej; isysm;a lr .ekSu m%fhdackj;a
jkq we;'
•    Ôùkaf.a uQ,sl ;ekqï tAllh ffi,h fõ'
•  ffi,fha Ôj l%shd md,kh flfrkafka tys kHIaáh u.sks'
•  kHIaáh ;=< j¾Kfoay (chromosomes) wvx.= fõ'
•   j¾Kfoay ;=< we;s DNA uÕska Ôúhdf.a ,laIK ks¾Kh ùu o tAjd
mrïmrdfjka     mrïmrdjg f.khEu o bgq flf¾'
•  j¾Kfoayfha cdk msysgd we;' cdkhla hkq DNA wKqfjys m%fõ‚l"
    f;dr;=re .nvd lr we;s ksYaÑ; m%foaYhls'
•  Ôúfhl=f.a hï ,laIKhla yd iïnkaO jQ cdkhla fyda cdk lsysmhla fyda
    we;'
•  tla cdkhla uÕska idudkHfhka tla fm%daàkhla ksmofõ' Ôùkaf.a l%shdldÍ
    ixfhda. jk tkaihsu iy iuyr fydafudak wdÈh fm%daàkj,ska iE§ we;'
•  hï Ôúfhl=f.a DNA iuia;h ðfkdauh (genome) kï fõ'

cdk ;dlaIK mÍlaIK i|yd nyq, j Ndú; jk Ôúhl= kï Escherichia

coli kï nelaàßhdj hs' fuu nelaàßhdj ;=< jD;a;dldr ;ks j¾Kfoayhla we;'
fuu j¾Kfoayhg wu;r j nelaàßhdfjys ffi, ma,diaufha l=vd jD;a;dldr
DNA wKq we;' fïjd ma,diañv (plasmids)  kï fõ' nelaàßhd ffi, j¾Okh
ù fnfok úg j¾Kfoayh fuka u ma,diañv o m%;sj,s; ù ÿys;D ffi,j,g

m%;sixfhdað; DNA ;dlaIKh

tla Ôù úfYaIhlg wh;a cdk ;j;a
Ôù úfYaIhlg tla lsÍu " cdkj, .nvd ù
we;s f;dr;=re fjkia lsÍu wdÈh i|yd
;dlaI‚l l%u fidhd .ekSu ksid wKql
Ôj úoHd{hkag Ôùkaf.a ðfkdau fjkia
lsÍfï yelshdj ,eî we;' fuu ;dlaIKh"
m%;sixfhdacs; DNA ;dlaIKh (Recombinant

DNA Technology) ke;fyd;a cdk bxðfkare
úoHdj (Genetic Engineering) f,i ye¢kafõ'
tkaihsu yd ridhk øjHhka Ndú; lrf.k
ffi,j,ska DNA fjka lrkq ,efí'
ffi,j,ska DNA fjka l< o tAjdfha Ôj
úoHd;aul .=K fjkia fkdj k ksid kej;
iÔù ffi, ;=<g we;=¿ lr l%shd;aul l<
yels h'

5'6 rEmh - lKdueÈßhkaf. awe; s
ffcjika§ma; (bioluminescence) cdkh
ÿïfld< Ydlhlg no aO lsÍfuka
ks¾udKh l< wdf,dalh úysÿjk ÿïfld<
Ydlhla
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5'8 rEmh - nelaàßhd u`.ska ksmo jQ
udkj bkaishq,ska

we;=¿ fõ' fuu ma,diañvhlg hï cdkhla iïnkaO l< fyd;a ffi, .=Kkh
ùfï § tu cdkh o .=Kkh jkq we;' tf,i iïnkaO lr.;a cdkh uÕska fla;
lrk ^m%ldY lrkq ,nk& fm%daàkh o nelaàßhd fhdÞ.ksñka uyd mßudKfhka
ksmojd .; yels jkq we;'

fuf,i nelaàßhd fhdÞ.ksñka bkaishq,ska fydafudakh iy udkj j¾Ol
fydafudakh ksmoùu ±kg id¾:l wkaoñka isÿ flf¾' tu DNA m%;sixfhdack
l%shdj,sh my; rEmfha ±lafõ'

1' úfYaI iSud tkaihsu (Restriction Enzymes) uÕska ñksia ffi,hlska bj;a
lr.;a j¾Kfoayfhka wjYH cdkh fjka lr .ekSu'

2' nelaàßhd ffi,fhka ma,diañvh
fjkalr .ekSu yd thg ñksia cdkh
noaO lsÍu'

3' cdkh noaO l< ma,diañvh kej;
nelaàßhdjg we;=¿ lsÍu'

4' cdkh noaO l< nelaàßhdj .=Kkh
ùu yd thska wjYH fm%daàkh úYd,
f,i ksmojd .ekSu'

ffcj ;dlaIKh uÕska jeä ÈhqKq l< Ydl

ffcj ;dlaIKh fhdÞf.k Ydl jeä ÈhqKq lsÍfï § tAjd ;=< wvx.= lsÍug
wfmalaId lrk ,laIK lsysmhla my; ±lafõ'
♦ kshÕhg Tfrd;a;= §u
♦ frda. yd m<sfndaO ydksj,g m%;sfrdaë ùu'

♦ Ydl ksIAmdokj, fmdaIH .=Kh yd rih jeä lsÍu'

mejreu 3

nelaàßhd fhdÞf.k bkaishq,ska ksmoùug fmr bkaishq,ska ,nd.;a
l%uh ms<sn| j fidhd n,kak' tu l%uh yd kQ;k l%uh ikaikaokh
lrñka jd¾;djla ilikak'

ñksia ffi,h

DNA
iSud tkaihsu uÕska
lmk ,o DNA ldKav

DNA ma,diañv

nelaàßhd ffi,h

5'7 rEmh - nelaàßhd fhdÞ .ksñka udkj j¾Ol fyda¾fudakh ksmoùu

újD; lrk ,o
ma,diañvh

m%;sixfhdað;
DNA wKqj
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w;S;fha § fujeks ,laIK ,nd .;af;a Ydl fouqyqï lsÍfuks' tys § cdk
úYd, ixLHdjla yqjudre ùu isÿ úh' kuq;a kQ;k ffcj ;dlaIKfha § wjYH
cdkh muKla yqjudre l< yels neúka Ydl jeäÈhqKq lsÍfï
ld¾hlaIu;dj jeä ù we;'

fï i|yd uE;ld,Sk WÞyrKhla jkafka" ydkslr
.=,a,ka j¾.hlg m%;sfrdaë;dj olajk bßÕ= Ydl ks¾udKh
lsÍu hs' fuu .=,a,ka ksid f,dalfha jd¾Isl bßÕ=
ksIamdokfhka 7]la úkdY jk nj lshefõ'

bßÕ= Ydlhg fuu m%;sfrdaënj ,nd § we;af;a thg

mdxY= nelaàßhdjla jk Bacillus thuringiensis ;=< wvx.=
jk cdkhla noaO lsÍfuks' tu cdkh ksid m<sfndaOhkag
úI iys; ridhksl øjHhla bßÕ= Ydlh ;=< ksmofõ'

uE;la jk ;=re u f.dùka úiska fuu .=,a,ka u¾okh
lrk ,oafoa bßÕ= Ydlj,g by; i|yka l< nelaàßhdj
fyda lD;s%u ridhksl øjH biSfuks' tfy;a tu l%uh
t;rï id¾:l fkdjQfha biskq ,nk øjH uÕska n,mEula
we;s l< yels jkafka .=,a,df.a Ôjk pl%fha Èk lsysmhl
§ muKla neúks'

ffcj ;dlaIKh uÕska jhsri" È,Sr yd lDñ ydksj,g
m%;sfrdaë nj iys; Ydl ks¾udKh lr we;' tfuka u
j,ame<Eá kdYlj,ska n,mEula fkdjk ;;a;ajhkag
fnda. Ydl ÈhqKq lsÍu o isÿ ù we;' úgñka A wvx.= lr

ksmojd we;s  —rkajka iy,ã  (Golden Rice ) kï fmdaIH .=Kfhka jeä iy,a
j¾.h o jeä ÈhqKq l< Ydl m%fNaohls'

ffcj ;dlaIKh uÕska jeä ÈhqKq l< i;=ka

ffcj ;dlaIKh fhdÞf.k i;=ka ÈhqKq lsÍfï § i;a;aj ksIAmdok myiqfjka
,nd .ekSu flfrys jeä wjOdkh fhduq ù we;' tu wruqK we;s j i;=kaf.a äïn
fyda l,, ;=<g kj cdk we;=¿ lsÍfï yelshdj ±ka úoHd{hkag ,eî we;'

ñksidg jeo.;a jk hï fm%daàkhla ksmojd .ekSu i|yd neg¿jka Wmfhda.S
lr .ekSu fuhg ksoiqkls' fuys § ñksia fm%daàkh ksmojk cdkh" neg¿
äïnfha kHIaáh ;=<g we;=¿ lrkq ,efí' tu äïnh ixfiapkh lr neg¿
foklf.a .¾NdIfhys ;ekam;a lr jefvkakg i,iajkq ,efí' fuu l%ufhka
,nd .kakd we;eï neg¿ fokqkf.a lsßj, fuu ñksia fm%daàkh wvx.= fõ'

Tjqkaf.ka ,nd .kakd lsßj,ska wjYH fm%daàkh fjkalr .kq ,efí'

5'9 rEmh - .=,a,ka
ydks l< yd fkdl<
bßÕ= îc

5'10 rEmh - rkajka iy,a
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by; oelajQ l%uh m%fhdackhg .kakd wjia:d folla my; ±lafõ'

01' —tïmiSudj˜ (emphysema) kï ;on, fmKy¨ frda.hg m%;sldr lsÍug
fhdÞ .kakd T!IOh (alpha-1-antitrypsin) ksmoùu'

02' ySfud*S,shd frda.Skag m%;sldr lsÍug fhdÞ .kakd reêr leá .eiaùfï
idOlh (blood clotting factor VIII ) ksmoùu'

W!rka fhdÞf.k ysfud.af,dìka ksmojd tu`.ska lD;%su f,i reêrh
ksmoùfï mÍlaIK o id¾:l ù we;' fuf,i úúO lafIa;% Tiafia ffcj ;dlaIKh
,nd we;s ÈhqKqj ;=<ska wkd.;fha § ñksidf.a Ôú;h .=Kd;aul w;ska by<
;;a;ajhlg kexùug yels jkq we;'

wNHdi

01' my; ±lafjk wjia:d ms<sn| j wjOdkh fhduq lrkak'
A c,c mßirj, ldnksl ¥Il uÜgu wvq lsÍu'
B ñksiqkaf.a wdudYhdka;%sl wdndOj,g m%;sldr lsÍu'
C c,c mßirj,ska f;,a ia;r bj;a lsÍu'

by; ±lafjk wjia:d w;ßka ffcj m%;sl¾uKh fhdÞ .kakd wjia:d jkqfha"

(i)     A yd B (ii)    B yd C   (iii)   A yd C   (iv)    A,B,C yd ish,a,uh

02' ffcj m<sfndaOkdYl ms<sn| j m%ldY ;=kla my; ±lafõ'
A tAjd mßir ys;ldó h'
B tAjdfha úI" wdydr Þu Tiafia tla/ia fkd fõ'
C ffcj m<sfndaOkdYl f,i Ndú; lrkqfha nelaàßhd mu‚'
by; m%ldY w;ßka i;H jkafka"

(i) A yd B  muKls' (ii) B yd C  muKls'
(iii) A yd C  muKls' (iv) A,B,C hk ish,a,uh'

03' iy 4 m%Yak laIqø Ôù ffcj ;dlaIKfha § Ndú; jk my; i|yka nelaàßhd
    úfYaI u; mokï fõ'

- Lactobacillus bulgaricus

- Thiobacillus ferrooxydans

- Bacillus thuringiensis

- Streptomyces griseus

04' wvq fY%a‚fha ;U ksêj,ska ;U ksiaidrKh lsÍfï § Ndú; jkafka by;
    i|yka l=uk nelaàßhd úfYaIh o@

05' fnda. Ydlj, we;eï lDñ m<sfndaOlhka u¾okh lsÍu i|yd ffcj
    m<sfndaO kdYlhla f,i Ndú; jkafka by; i|yka l=uk nelaàßhd
    úfYAIh o@

06' ffcj ;dlaIKh fhdÞ.ekSug úreoaO j bÈßm;a ù we;s woyia lsysmhla
    ms<sn| j úuiSula bÈßm;a lrkak'


