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ffcj;dCIKh f,i 

ye|skafjkafka iÔù Ôùka iy 

tajdfhys ixrpl" .eg`: úi|d 

.ekSug fyda m%fhdackj;a 

NdKav ksIamdok lsÍug fyda 

Ndú; lsÍfï ;dCIKhgh' fuh 

kjH jQ ;dCIKhla fkdfõ' 

mqrd;kfha isgu" lDIsl¾uh" 

wdydr ksIamdokh iy ffjoH 

úoHdj i|yd udkj ixy;sh 

fuu ;dCIKh fhdodf.k we;' 

th iïm%odhsl ffcj;dCIKh 

fyda iïuq;sl ffcj;dCIKh 

fyda f,i ye|skaúk' tfiajqj;a 

1950 oYlfhaoS" DNA iy 

cdk fidhd.ekSu;a iu. 

kQ;k ffcj;dCIKh kñka 

ffcj;dCIKfha kjhq.hla                           

i|yd Èfjk udj;la újD; 

úh' lsishï Ôúhl=f.a ^Ydlhla" 

i;ajfhla fyda CIqøÔùfhla& 

cdkuh øjH" m%;sixfhdacl 

DNA ;dCIKh fhdodf.k 

fjkilg ,lalsÍu" kQ;k 

ffcj;dCIKh f,i ye|skafjhs' 

tla Ôúfhl=f.a DNA ;j;a 

Ôúfhl=f.a DNA iu. tlalsÍu" 

DNA m%;sixfhdackh (recombining 
of DNA) f,i ye|skafjk w;r 

DNA m%;sixfhdackh f,i   

fhdod.kakd  ish`: ;dCIK Ys,am 

l%u DNA m%;sixfhdacl ;dCIK 

f,i kï ,nhs' m%;sixfhdacl DNA 

;dCIKh 1970 oYlfhaoS y÷kajdfokq 

ffcj;dCIKfha wKql wxYh foi ne,aulaffcj;dCIKfha wKql wxYh foi ne,aula
uydpd¾h puß fyÜáwdrÉÑ

,enqfha nelaàßhd weiqfrks' th 

cdk laf,daklrKh iy cdk 

bxðfkareúoHdj f,i ye|skafjhs' 

fuu.ska iajNdúl ;;ajhka hgf;a 

lsisfia;a mej;sh fkdyels kj 

ixhqla;hka wiSñ; f,i ks¾udKh 

lsÍfï wjia:dj Wodflßk' tneúka 

fuu ;dCIK fhdodf.k Ôùkaf.a 

cdk fjkia l< yels w;r 

tu.ska ksmofjk Ôùka" cdkuh 

f,i úlsrKh l< Ôùka fyda 

iÔj úlrKh l< Ôùka fyda 

f,i ye|skafjhs'

cdkuh bxðfkareúoHdj ;=<ska 

isÿjk ffcj;dCIKh" Rcq 

f,i ffi,hl cdkuh øjH 

iu. l%shdlrhs' wên,e;s 

wkaùlaIhla ;=<ska ffi,hla 

mÍCId l<fyd;a Tng" kQ,a 

jeks jHqyhka jk fl%dufidau 

fyj;a j¾Kfoay oelsh 

yelsh' fuu j¾Kfoay" DNA 

^äTlaisrhsfndkshqla,sla wï,h& 

j,ska hqla;jk w;r tajd cdk 

f,i ye|skafjk wxY f,i 

ixúOdkh ù we;' úfYaIs; 

fm%daàk ksIamdokh cdk 

u.ska md,kh jk w;r fuu 

ffcj;dCIKfha wKql wxYh foi ne,aula
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fm%daàk wod< Ôúhdf.a .;s ,CIK 

ks.ukh lrhs' iuyr wjia:dj,oS 

tla cdkhla lsishï úfYaIs; 

,CIKhla md,kh lrkq ,nhs' 

WodyrKhla f,i .;fyd;a Ôúhd 

;=< mj;akd frda.j,g 

tfrys m%;sfrdaOh oelaùu 

fmkajd Èh yelsh' 

wfkla wjia:djkaysoS 

cdk jeä ixLHdjla u.ska 

.;s,CIK ks.ukh lrkq 

,nhs' tneúka iqúfYaIs 

yd md,s; wdldrfhka 

cdk fjkia lsÍu ;=<ska 

Ôúhl=f.a .;s,CIK ;=< wjYH 

fjkialï lsÍug yelshdj mj;shs' 

fï yd iïnkaOj ,nd we;s oekqu 

fya;=fldg m¾fhaIlhkayg úúO 

yd fjk;a Ôùkaf.a ffi, w;r 

cdk yqjudre lsÍfï wjia:dj ie,iS 

we;' ndysr DNA fyda cdkh fyda 

m%;s.%dyl Ôúhd ^Odrlhd& f.a 

f.fkdauhg y÷kajd fokq ,nkafka 

m%;s.%dylhdf.a f.fkdaufha uq̀: 

f.fkdau ixLHdj" yiqrejk ,o 

;ks cdkhla mej;Su yerek fldg 

fkdfjkiaj mj;shs' tfyhska Ydl" 

i;aj fyda CIqøÔùka ^odhlhka& f.a 

ffi, ;=<ska fjkalr.;a DNA 

;ks fyda Bg jeä cdk lKavdhï 

f,ig fldgia lr.; yelsh' tjeks 

fldgia fyda cdk" jdylhd f,i 

y÷kajk fjk;a DNA fldgilg 

iïnkaO lr Odrl fyda m%;s.%dyl 

ffi,h fyda fj;g fhduql< 

yelsh' jdylhka" ma,diañv f,io 

y÷kajhs' tajd nelaàßhd ffi, ;=< 

iajNdúlj mj;sk l=vd jD;a;dldr 

DNA fldgiah' DNA ma,diañv 

nelaàßhdkq ffi,fhka msg;g 

f.k" kj cdkhla tlalr úlrKh 

lsÍfuka miq kej;;a nelaàßhd 

ffi,h ;=< ;ekam;a l< yelsh' kj 

cdkh;a iu. nelaàßhdkq ffi,hg 

oeka tu cdkfha ksIamdok ;ukagu 

isÿl< yelsfjhs' nelaàßhd m%ckkh 

b;d fõ.j;aj isÿjk neúka" 

úlrKh l< ma,diañvh /.;a 

nelaàßhd b;d úYd, m%udKhla 

we;slr.; yelsùu ;=<ska flá 

ld,hla ;=< wdydr wdl,k fyda 

i;aj tkak;a jeks cdk ksIamdok 

jdkscj Ndú; l< yels m%udKhla 

ksIamdokh lsÍug fhdod.; yelsh' 

tfyhska cdk bxðfkareúoHdj ;=<ska 

wNsckkh isÿlrk whyg wfmaCIs; 

.;s,CIK i|yd wjYH úfYaIs; 

cdkh f;dardf.k" th úlrKh 

lr fjk;a Ôúfhl= ;=<g mejÍug 

yelsfjhs' tla Ôúfhl=f.ka ,nd.;a 

cdkhla ;j;a Ôúfhl= fj; mejÍu 

i;H jYfhkau isÿjkafka ixlS¾K 

jQ —lmd we,ùu˜ ^lÜ wekaâ fmaiaÜ 

/ cut and paste) kï l%shdoduhla 

u.sks' fuu —lmd we,ùfï˜ 

l%shdoduh u.ska nelaàßhdkq 

ffi, ;=< i;aj fm%daàkhla ^Wod( 

bkaishq,ska& ksmoùu isÿjkafka 

flfiaoehs úuid n,uq' th ñka 

by;oS m%;sixfhdað; DNA ;dCIKh 

f,i y÷kajd ÿka l%uhuh' fuysoS 

m<uqj" bkaishq,ska fyda¾fudakh 

i|yd úfla;kh (encode) l< 

cdkh y÷kd.ekSu l< hq;=h' 

bkamiqj th i;aj f.fkdauh ;=< 

úix.ukh (isolate) lsÍula isÿlrhs' 

bkamiqj fuu cdkh nelaàßhdkq 

ffi,hg mejÍug fmr lemq 

jdylhl= ;=<g y÷kajd Èh hq;=h' 

jdyl DNA fyda DNA lemSu 

i|yd Ndú; lrk úfYaIs; tkaihsu" 

iSudlsÍfï tkaihsu (restriction 
enzymes) f,i ye|skafõ' lemQ 

jdylhd iu`. cdkh we,ùug fyda 

.eg.eiSug kï cdkfhys iy lemq 

jdylhdf.a 

odr 

tlsfklg 

ix.; 

^wkqrEm& 

úh hq;=h' 

cdkfhys 

yd lemq 

jdylhd hk 

foflysu odr 

tlsfklg 

ix.;ùug 

kï ta 

folu tlu 

iSudlsÍfï 

tkaihsufhka 

ix.; úh hq;=h' ta i|yd 

tajd DNA ,hsf.aia (DNA 
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ligase) kï tkaihsuhla u.ska 

nkaOkh fldg m%;sixfhdað; 

DNA wKqjla iEoSug yelsh' 

bkaishq,ska cdkh iu. .eg.eiqk                           

jdylhd yg Ôù ffi,hlska 

ndysrj fndaùula ^jHdma; ùu& isÿúh 

fkdyelsh' tfyhska wfmaCIs; i;aj 

fm%daàkh nelaàßhd ffi, ;=< 

ksIamdokh lsÍu i|yd th nelaàßhd 

ffi,hlg tlal< hq;=h'

nelaàßhdkq ffi, muKla 

fkdj" Ydl iy i;aj ffi,o 

cdk mßKdukh i|yd Ndú; 

lr mßcdkSh Ydl (transgenic 
pants) iy mßcdkSh i;=ka 

(transgenic animals) we;sl< yelsh' 

flfiafj;;a i;aj iy Ydl ffi, 

mßKdukh i|yd fhdod.kakd Ys,am 

l%uh" nelaàßhdkq mßKdukh i|yd 

fhdod.;a l%uhlg jvd fjkia 

jQjls' i;aj iy Ydl mßKdukfha 

fhdod.kakd Ys,am l%u w;ßka 

iuyrla jkafka uhsfl%dabxfclaIka 

^CIqø - kslafIamkh& cdk ;=jlalj 

^ðka .ka& fyda wxY= új¾IKh 

^mdál,a fndïnd¾äukaÜ fyj;a 

wxY= negoSu& we.afrdanelaàßhï 
(Agrobacterium)ueÈy;a mßKdukh 

iy fm%dafgdama,diaÜ mßKdukh 

hkdÈhh' fuu Ys,am l%u w;ßka 

cdkuh bxðfkareuh f,i fyda 

mßcdkSh i;=ka we;slsÍu i|yd 

nyq,ju Ndú; lrk Ys,am l%uh 

jkafka uhsfl%da - bxfclaIka 

^CIqø - kslafIamkh& l%uhh' fuu 

l%ufhaoS i;aj ffi, ;=<g wfmaCIs; 

.;s,CIK iys; ^Wod( frda.j,g 

Tfrd;a;= fok& cdk wvx.= DNA 

wKq iys; ødjKhla kslafIamkh 

lsÍug b;d ishqï b|slgqjla Ndú; 

lrkq ,nhs' fndfydaúg fuh 

isÿlrkqfha l<, wjia:dfõoSh' 

cdk" i;aj ffi,fha cdk øjH 

iu. taldnoaO lrk w;r bka miqj 

ffi, kj cdkh u.ska ks.ukh 

lrk .;s,CIK m%ldYhg m;alsÍu 

wrUhs' fuu CIqø kslafIamk ^uhsfl%da 

- bxfclaIka& Ys,amh lDIsl¾u 

fCIa;%h ;=<o fndfyda M, m%fhdack 

ysñlr oSug iu;a nj úYajdi l< 

yelsh' 

Ydl ffi, ì;a;s jvd ;o njla 

.kakd neúka" Ydl ffi, ;=<g cdk 

we;=̀: lsÍu" nelaàßhd iy i;aj 

ffi, ;=<g cdk we;=̀: lsÍug jvd 

wNsfhda.d;aulh' fuu l%shdoduh 

isÿlsÍfïoS m%Odk Ys,am l%u folla 

Ndú; flfrhs' bka m<uqjekak 

i|yd we.afrdanelaàßhï f,i 

ye|skafjk úlrKh l< nelaàßhd 

úfYaIhla iïnkaO lr .efkhs' 

iajNdjfhaoS fuu we.afrdanelaàßhï" 

Ydlhla wdl%uKh l< úg" tysu 

DNA fldgila wdidokh lrkqfha 

—uqÿka .vq frda.h˜ (crown goal 
disease) j¾Okh jk —fla;.;˜ 

lsÍuls' tu DNA" Ydlfha DNA 

iu. taldnoaO ùu ;=<ska Ydlh 

—uqÿka .vq frda.hg˜ md;%fjhs' 

cdkuh jYfhka Ydl úlrKh 

we.afrdanelaàßhï fhdo.kakd úg 

we.afrdanelaàßhï yS frda. we;s l< 

yels fldgfia DNA bj;a lrkq 

,nhs' bkamiqj —lmd we,ùfï˜ 

l%shdoduh Ndú;h u.ska t;ekg 

wjYH .;s,CIK ^Wod( ÈhqKq 

fmdaIKuh w.h& iys; cdk wdfoaY 

lsÍu isÿfjhs' bkamiqj Ydl ffi, 

øjH ;=<g we.afrdanelaàßhï y÷kajd 

ffcj;dCIKfha wKql wxYh foi ne,aula
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oSug mq̀:jk' tu.ska thg Ydl 

ffi, wdl%uKh lsÍug yelsfjkjd 

fukau" wjYH .;s,CIK iys; kj 

cdkhla we;=̀: lsÍug;a yelsfjhs' 

fuu Ydl ffi,j,ska j¾Okh jk 

mQ¾K Ydlhgu kj cdkh ks.ukh 

lrk .;s,CIK m%ldY lsÍug 

yelsfjhs' tneúka we.afrdanelaàßhï  

fhdod.ekSu" Ydl fj;g kj 

.;s,CIK iemhSfï myiq l%uhla 

fjhs'

cdkuh 

bxðfkare 

úoHd;aul 

wdldrfhka 

DNA" 

Ydl ;=<g 

iemhSfï 

fojk Ys,am 

l%uh jkafka 

DNA —wxY= 

új¾IKh˜ 

fyda Ôka 

.ka ^cdk 

;=jlal=& 

l%uhh' 

ÈhqKq l< 

fmdaIK 

w.h jeks 

wjYH 

.;s,CIK iys; cdk f,day 

wxY=j, ;jrd" wxY= ;=jlal=jla ;=<g 

we;=¿lr Ydl ffi, ;=<g úoSu 

fuysoS isÿfjhs' fuu cdk Ydl 

ffi,fha DNA iu. taldnoaO 

fjhs' fuu ffi, mQ¾K Ydl f,i 

j¾Okh fjhs' bkamiqj kj .;s 

,CIK uq¿ Ydlh ;=<u mj;shs' 

úfYaI .;s ,CIK iys; cdk" Ydl 

iy i;=ka ;=<g y÷kajdoSug fuu 

Ys,am l%u fhdodf.k lDIsl¾uh" 

T!IO úoHdj" ffjoH úoHdj" 

mßirh wdÈh úúO fCIa;%j, 

mßcdksh Ydl iy i;=ka ìyslsÍu 

fhdod.; yelsh' Ydl wdrCIKfhaoS 

kQ;k ffcj ;dCIKh Ndú; lr 

we;s wkaou oek.ekSu i|yd tla 

WodyrKhla i,ld n,uq'

bß`.=" lmq iy w¾;dm,a wdoS fnda. 

Ydl cdkuh bxðfkare úoHdj 

u.ska fuu Ydl u; hefmk 

iuyr lDóka urKhg m;al< yels 

fm%daàkhla ksmoùug id¾:l f,i 

mßKdukh lr we;' fuu fm%daàkh 

úix.ukh lr we;af;a iuyr 

iajNdúl lDñkdYl ;=< wvx.= 

ixrplhla f,i oYl .Kkdjla 

Ndú; l< mdxY= nelaàßhdjla 

jk neis,ia ;=ßkaðfhkaisia 
(Bacillus thuringiensis) ;=<skah' 

iuyr wjia:dj,oS oekg mj;akd 

;dCIKhkag jvd fyd|ska iy 

wvqúhoñka m<sfndaO md,khlg" 

ld¾hCIu mdrcdksluh fnda. 

wdrCIl ;dCIKhkag yelsh' 

WodyrKhla f,i neis,ia 
;=ßkaðfhkaisia (Bacillus 
thuringiensis) fhdodf.k 

bß`.= fnda.hla cdk bxðfkare 

;dCIKhg ,la lsÍu ;=<ska 

neis,ia ;=ßkaðfhkaisia (Bacillus 
thuringiensis) lDñkdYl fhÿ 

Ydl fldgi muKla fkdj iuia; 

j.dju iuyr m<sfndaOhkag 

m%;sfrdaë l< yelsh' fujeks 

wjia:dj,oS kj ;dCIKh jvd 

iM,u;a md,khla we;slsÍu 

fya;=fldg ,efnk wiajekak 

by< kexúh yelsh' wfkla 

wjia:djkaySoS kj ;dCIKhg 

wkqyqreùu fya;=fldg j¾;udk 

;dCIKhg jvd wvq úhoulska 

m%;sM, ,o yelsh' hï fya;=jla 

fyda fjk;a fya;=jla ksid kj 

;dCIKhlg wkqyqre fkdjqjo th 

mj;akd ;dCIKh iu. ;r`.ldÍ       

fkdfõ' WodyrKhla f,i ldnksl 

l%uhg f.dú;eka lrk f.dùka 

neis,ia ;=ßkaðfhkaisia (Bacillus 
thuringiensis) lDñkdYlhla 

f,i ;u fnda.fhys lDóka 

md,khg fhdod.;a;o" mdrcdks; 

neis,ia ;=ßkaðfhkaisia (Bacillus 

thuringiensis) fnda. ms<s.; 

fkdyels njg u;hla Tjqka m<lsÍu 

oelaúh yelsh'                    

uydpd¾h puß fyÜáwdrÉÑ
ridhk úoHd wxYh
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