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5. capupaypd; Gjpa Nghf;Ffs;5. capupaypd; Gjpa Nghf;Ffs;5. capupaypd; Gjpa Nghf;Ffs;5. capupaypd; Gjpa Nghf;Ffs;5. capupaypd; Gjpa Nghf;Ffs;

 ♦ kdpj tho;f;ifj;ju Nkk;ghl;bd; nghUl;L tptrhak;,

ifj;njhopy;Jiw, kUj;Jtk;, #oy; Nkk;ghL Nghd;w

Jiwfspy; Ez;zq;fpfisAk; %yf;$w;W caph;j; njhopy;

El;gtpaiyAk; gad;gLj;Jjy;

,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;,g;ghl myiff; fw;gjd; %yk; cq;fshy;

vd;gJ gw;wpa Nju;r;rpiag; ngw;Wf;nfhs;s KbAk;.vd;gJ gw;wpa Nju;r;rpiag; ngw;Wf;nfhs;s KbAk;.vd;gJ gw;wpa Nju;r;rpiag; ngw;Wf;nfhs;s KbAk;.vd;gJ gw;wpa Nju;r;rpiag; ngw;Wf;nfhs;s KbAk;.vd;gJ gw;wpa Nju;r;rpiag; ngw;Wf;nfhs;s KbAk;.
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5.1 caph;j; njhopDl;gtpay;5.1 caph;j; njhopDl;gtpay;5.1 caph;j; njhopDl;gtpay;5.1 caph;j; njhopDl;gtpay;5.1 caph;j; njhopDl;gtpay;

capupaypy; mz;ikf; fhyq;fspy; kpfTk; tpUj;jpaile;j Jiwahf

caph;j; njhopDl;gtpay; tpsq;Ffpd;wJ. caph;j; njhopDl;gtpay; vd;gJ

capupaypdJk; njhopDl;gtpaypdJk; Nru;f;ifahFk;.

jhtuq;fisAk; tpyq;FfisAk; ngUf;fpf;nfhs;Sjy;> nehjpj;jy;

%yk; czTg; gjhu;j;jq;fs;> ghdq;fs; Nghd;wtw;iwj; jahupj;jy;>

jhtuq;fspypUe;J kUe;Jfs; Nghd;w ,urhadq;fisj; jahupj;jy; Nghd;w

nraw;ghLfspd; nghUl;L tuyhw;Wf; fhyq;fspypUe;Nj kdpjd; caph;j;

njhopDl;gtpaiyg; gad;gLj;jp te;Js;shd;.

kdpjDf;Fk; Vida capupfSf;Fk; cr;rg; gad; fpilf;Fk; tifapy;

capu;j;njhFjpfisAk; capu;j;njhopw;ghLfisAk; Nkk;gLj;jpf;nfhs;tJk;

gad;gLj;jpf;nfhs;tJk; caph;j; njhopDl;gtpay; vdg;gLk;. fw;wiy

,yFthf;Ftjd; nghUl;L njhopDl;gtpay;

(i) Ez;zq;fpf;Fupa caph;j; njhopDl;gtpay;  (Microbial Biotechnology)

(ii) %yf;$w;W caph;j; njhopDl;gtpay;  (Molecular Biotechnology) vd

,uz;L Jiwfshfg; gpupf;fg;gLk;.

Ez;zq;fpf;Fupa capu;j;njhopDl;gtpay;Ez;zq;fpf;Fupa capu;j;njhopDl;gtpay;Ez;zq;fpf;Fupa capu;j;njhopDl;gtpay;Ez;zq;fpf;Fupa capu;j;njhopDl;gtpay;Ez;zq;fpf;Fupa capu;j;njhopDl;gtpay;

,j;Jiwapy; Nkw;nfhs;sg;gLtJ Ez;zq;fpfspd; njhopw;ghLfis

kdpjg; gad;ghLfspd; nghUl;Lg; gad;gLj;jpf;nfhs;tJ MFk;. kdpjdpdhy;

,J tuyhw;Wf; fhyq;fspypUe;Nj Nkw;nfhs;sg;gl;L te;Js;sJ.

Ez;zq;fpf;Fhpa njhopDl;g

tpaypd; nghUl;lhd kpf vspa

cjhuzkhf  miktJ nty;yf;

fiury ;fs py ;  kJtj ;j pd ;

njhopw;ghl;bd; %yk; itd;> gpau;>

fs ;S Nghd ;w mw ;fNfhy ;

ghdq;fspd; cw;gj;jpahFk;. ,j;

njhopw;ghL kJtf; fyj;Js;

eilngWk ;  nehj pj ; jy pd ;

tpisthFk;.
cU. 5.1 xsp EZf;Ff;fhl;bapd; fPo;

kJtf; fyq;fs;

kJrhuk;> tpdhfpup cw;gj;jpkJrhuk;> tpdhfpup cw;gj;jpkJrhuk;> tpdhfpup cw;gj;jpkJrhuk;> tpdhfpup cw;gj;jpkJrhuk;> tpdhfpup cw;gj;jp
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nraw;ghL 5.1nraw;ghL 5.1nraw;ghL 5.1nraw;ghL 5.1nraw;ghL 5.1

nehjpj;jy; gw;wp mwpe;Jnfhs;Sjy;nehjpj;jy; gw;wp mwpe;Jnfhs;Sjy;nehjpj;jy; gw;wp mwpe;Jnfhs;Sjy;nehjpj;jy; gw;wp mwpe;Jnfhs;Sjy;nehjpj;jy; gw;wp mwpe;Jnfhs;Sjy;

Nrhjidf; Foha; xd;wpy; rpwpjsT

rPdpf;fiuriy vLj;J mjDs; rpwpjsT

kJtk; Nru;j ;Jf;nfhs;f. ,jid 5

ehl;fspw;F tpl;L  epwk;> kzk epwk;> kzk epwk;> kzk epwk;> kzk epwk;> kzk;> NtW

khw;wq;fs; Nghd;wtw;iw mtjhdpf;Ff.

cq;fs; mtjhdpg;Gfs; gw;wp  MrpupaUld;

fye;JiuahLf.

kJtj;jpd; fhw;wpd;wpa Rthrj;jpd;NghJ CO
2 
ntsptplg;gLk;

eltbf;if ghz;> mg;gk; Nghd;wtw;wpd; jahupg;gpy; khf;fyitia

nghq;fr;nra;tjpy; gad;gLfpd;wJ. khf;fyitapy; fhw;wpd;wpa Rthrj;jpdhy;

tpLtpf;fg;gLk; CO
2 
khf;fyitapy; Mq;fhq;Nf Fkpo;fshfr; rpiwg;gLj;jg;

gLtjdhy; ,J rk;gtpf;fpd;wJ. ,jdhy;> khf;fyit Cjpg; gUf;fpd;wJ.

fPNo jug;gl;Ls;s nraw;ghl;bd;%yk; ,J cq;fSf;F ed;F tpsq;Fk;.

nraw ; g hL 5 . 2 kJtj ;j pd ;  njho pw ; g hl ; bdhy ;  khf ; fyitnraw ; g hL 5 . 2 kJtj ;j pd ;  njho pw ; g hl ; bdhy ;  khf ; fyitnraw ; g hL 5 . 2 kJtj ;j pd ;  njho pw ; g hl ; bdhy ;  khf ; fyitnraw ; g hL 5 . 2 kJtj ;j pd ;  njho pw ; g hl ; bdhy ;  khf ; fyitnraw ; g hL 5 . 2 kJtj ;j pd ;  njho pw ; g hl ; bdhy ;  khf ; fyit

tpuptiltij vLj;Jf; fhl;Ljytpuptiltij vLj;Jf; fhl;Ljytpuptiltij vLj;Jf; fhl;Ljytpuptiltij vLj;Jf; fhl;Ljytpuptiltij vLj;Jf; fhl;Ljy;

Njitahd nghUs;fs;:-Njitahd nghUs;fs;:-Njitahd nghUs;fs;:-Njitahd nghUs;fs;:-Njitahd nghUs;fs;:- NfhJikkh> kJtk;> rPdp> A
4 
mstpyhd

fz;zhbj;jl;L> tiuGj;jhs;.

nra;Kiw :- nra;Kiw :- nra;Kiw :- nra;Kiw :- nra;Kiw :-  NfhJikkhTld; rpwpjsT rPdp> kJtk;> ePu; vd;gd

Nru;f;fg;gl;L ed;F fyf;fg;gl;l khf;fyitia mbj;Jk;> ,Oj;Jk;> krpj;Jk;

gy jlitfs; gupfupg;Gr; nra;f (,jdhy;> khf;fyit kPs;jd;ikiag;

ngWfpd;wJ. ifapy; xl;Lk;gbaw;wjhfpd;wJ).

cU. 5. 2

kJtj; njhopw;ghl;bdhy;

ghzpy; Njhd;wpAs;s Jisfs;

,jd;NghJ xl;rprdpd;wp> FSf;NfhR cilf;fg;gLtjd;%yk; vjapy;

mw;fNfhYk; CO
2 
thATk; rf;jpAk; cUthFk;. Nkw;gb nrad;Kiw

nehjpj;jy; vdg;gLk;.

cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?cq;fSf;Fj; njupAkh?

ehshe;j eltbf;iffspy; vjapy; mw;fNfhy; xU fiug;ghdhf,

vupnghUshf,  Fspu;j;Jk; fUtpahfg; gad;gLfpd;wJ.

C
6
H

12
O
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OH  + 2CO

2 
+ rf;jp

FSf;NfhR vjNdhy;

kJtk;

ntJg;gf cw;gj;jpfs;ntJg;gf cw;gj;jpfs;ntJg;gf cw;gj;jpfs;ntJg;gf cw;gj;jpfs;ntJg;gf cw;gj;jpfs;
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jhtuehu;fspd; gpupj;njLg;Gjhtuehu;fspd; gpupj;njLg;Gjhtuehu;fspd; gpupj;njLg;Gjhtuehu;fspd; gpupj;njLg;Gjhtuehu;fspd; gpupj;njLg;G

jhtug;gFjpfis ePupy; Cwtpl;L Ez;zq;fpfs; %yk; ehu;fs;

gpupj;njLf;fg;gLtJ Muk;g fhyq;fspypUe;Nj eilKiwg;gLj;jg;gl;L

tUfpd;wJ. kz;zpy; cs;s rpy mOfy;tsupf;FupadTk; fhw;wpd;wp

thof;$baitAkhd gw;wPupahf;fspdhy; ngf;upNdR Ruf;fg;gLfpd;wJ.

,e;nehjpaj;jpd; njhopw;ghl;bdhy; ehu;fspw;fpilapyhd jhak; fiuf;fg;gl;L

ehu;fs; gpupj;njLf;fg;gLfpd;wd. njd;idapd; kl;ilapy; ,Ue;J ehu;fs;

gpupj;njLf;fg;gLfpd;wik> rhf;Fr;rzy; (Hemp),  Sun hemp ,iyfspy; ,Ue;J

rzy; ngwg;gLfpd;wik Nghd;wd ,jw;fhd cjhuzq;fshFk;.

Ez;zq;fpf;Fhpa etPd capu;j; ; njhopDl;gtpay;Ez;zq;fpf;Fhpa etPd capu;j; ; njhopDl;gtpay;Ez;zq;fpf;Fhpa etPd capu;j; ; njhopDl;gtpay;Ez;zq;fpf;Fhpa etPd capu;j; ; njhopDl;gtpay;Ez;zq;fpf;Fhpa etPd capu;j; ; njhopDl;gtpay;

Ez;zq;fpfs; rhu;e;j etPd capu;j; njhopDl;gtpay;>     tptrhak;>
ifj;njhopy;> kUj;Jt tpQ;Qhdk;> #oiy kPsr;rPuikf;Fk; eltbf;iffs;
Mfpa Jiwfspy; gad;gLfpd;wJ.

nraw;ghL 5.3nraw;ghL 5.3nraw;ghL 5.3nraw;ghL 5.3nraw;ghL 5.3

Mimosa jhtuj;ij NtUld; mtjhdkhfg;

gpLq;Ff. mjd; Ntu;j;;njhFjpia mtjhdpj;J

Ntu;r;rpWfZf;fis ,dq; fhz;f. cq;fs;

mtjhdpg;Gfisg; glk; %yk; Fwpj;Jf; fhl;Lf.

Mrpupauplk; ,tw;iwf; fhz;gpf;f.

cU 5.3 mtiuj; jhtunkhd;wpy; Ntu;r;rpWfZf;fs;

tiuGj;jhspd;kPJ fz;zhbj; jl;L xd;iw itj;J mjpy; khf;fyitia

,l;L ed;F gutp>  4 × 4 cm2 rJukhfTk;> 0.5 cm cauKs;sjhfTk;

mOj;Jf. tiuGj;jhisg; gad;gLj;jp xt;nthU 30 epkplj;jpw;Fk; xU

jlit mjd; gug;gsit mwpf. khf;fyitapd; gug;gsT Neuj;Jld;

fhl;ba khw;wq;fisg; gw;wp cq;fs; MrpupaUld; fye;JiuahLf.

ghy; czTg; nghUs;fs; cw;gj;jpapy;ghy; czTg; nghUs;fs; cw;gj;jpapy;ghy; czTg; nghUs;fs; cw;gj;jpapy;ghy; czTg; nghUs;fs; cw;gj;jpapy;ghy; czTg; nghUs;fs; cw;gj;jpapy;
Ez;zq;fpfs; gad;gLj;jg;gly;Ez;zq;fpfs; gad;gLj;jg;gly;Ez;zq;fpfs; gad;gLj;jg;gly;Ez;zq;fpfs; gad;gLj;jg;gly;Ez;zq;fpfs; gad;gLj;jg;gly;

ghy; czTg; nghUs;fspd; cw;gj;jpapy; Muk;g fhyq;fspypUe;Nj
Ez;zq;fpfs; gad;gLj;jg;gl;L te;Js;sd.

ghw;fl;bghw;fl;bghw;fl;bghw;fl;bghw;fl;b (Cheese),  Nahfl; jahupg;G Nahfl; jahupg;G Nahfl; jahupg;G Nahfl; jahupg;G Nahfl; jahupg;G

,jpy; ghiy nehjpf;fr; nra;tjw;F ];nug;Nuhnfhf;f]; Nju;Nkhgpyp];;
(Streptococcus  thermophilus),  ,yw;Nwhgrpy]; gy;fhupf]; (Lactobacillus  bulgaricus)

Mfpa gw;wPupah ,dq;fs; gad;gLj;jg;gLfpd;wd.
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tptrhaj;jpy; Ez;zq;fpf;Fhpa capu;j;njhopDl;gtpaypd; gpuNahfq;ftptrhaj;jpy; Ez;zq;fpf;Fhpa capu;j;njhopDl;gtpaypd; gpuNahfq;ftptrhaj;jpy; Ez;zq;fpf;Fhpa capu;j;njhopDl;gtpaypd; gpuNahfq;ftptrhaj;jpy; Ez;zq;fpf;Fhpa capu;j;njhopDl;gtpaypd; gpuNahfq;ftptrhaj;jpy; Ez;zq;fpf;Fhpa capu;j;njhopDl;gtpaypd; gpuNahfq;fs;

iejurd;> jhtuq;fspd; tho;f;iff;F mtrpakhdJ. tspkz;lyj;jpy;

78% iejurd; thAepiyapy; ,Ue;Jk; jhtuq;fshy; ,jid Neubahfg;

gad;gLj;j ,ayhJ. rpy Ez;zq;fpfs; tspkz;ly iejurid Nrjd

iejurd; Nru;itfshf khw;Wk; jpwd; cilait. ,J iejurd;iejurd;iejurd;iejurd;iejurd;

gjpj;jy;gjpj;jy;gjpj;jy;gjpj;jy;gjpj;jy; vdg;gLk;. mtiu ,dj;jhtuq;fspd; Ntu;r;rpWfZf;fspy;

iwNrhgpak;   (Rhizobium) vd;Dk; gw;wPupah thOfpd;wJ. ,jdhy;>

tspkz;ly iejurd; gjpf;fg;gLfpd;wJ. ,urhadg; grisfs; jahupf;f

mjpfk; nrythfpwJ. ,yq;if Nghd;w mgptpUj;jp mile;J tUk;

ehLfspw;F jhtuq;fspd; iejurd; Njitfis Ez;Zapu;fspd;

capu;j;njhopDl;gtpaypdhy; toq;Ftjw;F tpQ;Qhdpfs; Kad;W

tUfpd;wdu;. ,J njhlu;ghf vLf;fg;gLk; rpy eltbf;iffs; gpd;tUkhW.

(i) iwNrhgpak; ,y; cs;s guk;giug; gjhu;j;jj;ij nghUshjhu

Kf;fpaj;Jtk; tha;e;j jhtuq;fspw;F toq;fp mtw;wpy; Ntu;r;rpW
fZf;fis tpUj;jp  nra;jy;.

(ii) capu; tskhf;fpfisg; (bio fertilizers) gpuNahfpj;jy;. ,jpy; iejurd;
gjpf ;Fk; nraw;ghl;by; gpwg ;gupikapaYf;Fupa Kiwapy;
khw;wpaikf;fg;gl;L Nkk;gLj;jg;gl;l gw;wPupahf;fis tptrha
epyq;fspy; gad;gLj;Jjy;.

(iii) gpwg;GupikapaYf;Fupa Kiwapy; khw;wpaikf;fg;gl;l iejurd;

gjpj;jiy jpwikahf Nkw;nfhs;sf;$ba iwNrhgpak; tiffis

tpj;JfSld; Nru;j;jy;. ,J iwNrhgpak; GFj;jy; (rhizobial inoculaton)

vdg;gLk;. ,jd;%yk; Ntu;r;rpWfZf;fspd; tsu;r;rpAk; iejurd;

gjpj;jy; tPjKk; J}z;lg;gLk;.

capu;g; gPilehrpdpfs; capu;g; gPilehrpdpfs; capu;g; gPilehrpdpfs; capu;g; gPilehrpdpfs; capu;g; gPilehrpdpfs; (Bio pesticides)

gapu;j; jhtuq;fspy; rpy G+r;rpfSk; mtw;wpd; Flk;gpfSk; ghjpg;ghd

jhf;fq;fis Vw;gLj;jp tUfpd;wd. ,it gPilfshFk;. ,g;gPilfis

mopg;gjw;F ,urhadg; G+r;rpehrpdpfs; gad;gLj;jg;glyhkhapDk;

mtw;wpdhy; #oypw;F gy ghjfkhd tpisTfs; Vw;gLk;. DDT vd;Dk;

G+r;rpnfhy;ypapd; gad;ghL mjdhy; Vw;gl;l ghjpg;ghd tpisTfs;

fhuzkhfNt jil nra;ag;gl;lik ,jw;fhd cjhuzq;fspy; xd;whFk;.
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xg;gil 5.1xg;gil 5.1xg;gil 5.1xg;gil 5.1xg;gil 5.1

DDT vd ;Dk ;  G + r ; r p

ehrpdpapd; gad;ghL jil

nra;ag;gl;likf;fhd fhu

zq;fis epuw;gLj;jp Xu;

mwpf;if rku;g;gpf;f.

ifj;njhopy;uPjpapy; Ez;zq;fpf;Fhpaifj;njhopy;uPjpapy; Ez;zq;fpf;Fhpaifj;njhopy;uPjpapy; Ez;zq;fpf;Fhpaifj;njhopy;uPjpapy; Ez;zq;fpf;Fhpaifj;njhopy;uPjpapy; Ez;zq;fpf;Fhpa

capu;j;njhopDl;gtpaypd; gpuNahfq;fs;capu;j;njhopDl;gtpaypd; gpuNahfq;fs;capu;j;njhopDl;gtpaypd; gpuNahfq;fs;capu;j;njhopDl;gtpaypd; gpuNahfq;fs;capu;j;njhopDl;gtpaypd; gpuNahfq;fs;

cNyhfj; jhJf;fspy; ,Ue;J cNyhfq;fs; gpupj;njLf;fg;gLfpd;wd.

,urhad Kiwapy; cNyhfq;fisg; gpupj;njLj;j gpd;du; mtw;wpd; nrwpT

Fiwthf cs;s jhJf;fis ,urhadg; gpupj;njLg;G Kiwfspy; gad;gLj;j

,ayhJ.

cNyhfq;fspd; nrwpT Fiwe;j> juk; Fiwe;j jhJf;fspy; ,Ue;J

cNyhfg; gpupj;njLg;Gr; nra;tjw;F Ez;zq;fpfs; gad;gLj;jg;gLfpd;wd.

,t;thwhd capupay; cNyhfg; gpupj;njLg;gpy; (Microbial leaching)  Thiobacillus

thiooxidans,   Thiobacillus ferrooxidans vd;Dk; ,uz;L tifahd

gw;wPhpahf;fs; gad;gLj;jg;gLfpd;wd. gw;wPupahf;fspd; njhopw;ghl;bidg;

cU. 5.4.ry;tPdpah ePu;f;

fisj;jhtuk;

   vt;thNwDk; tpQ;Qhdpfs; #oypw;F ghjpg;ig Vw;gLj;jhJ
gpwg;GupikapaYf;Fupa Kiwapy; khw;wpaikf;fg;gl;l gw;wPupahf;fisg;
gad;gLj;jp gPilfisf; fl;Lg;gLj;Jk; toptiffis mwpe;Js;sdu;.

Bacillus  thuringiensis vd;Dk; gw;wPupahitg; gad;gLj;jp Lepidoptera
tUzj;ijr; Nru;e;j G+r;rpg;gPilfspd; Flk;gp epiyfis mopf;ff; $bajhf
cs;sJ. ,e;j gw;wPupahtpdhy; cUthf;fg;gLk; xU tif er;Rg; gjhu;j;jk;>
me;jf; Flk;gpfspd; czTf;fhy;tha; ,ioaq;fis mopg;gjd; %yk;
Flk;gpia moptilar; nra;fpd;wJ.

fisfis mopj;jy;fisfis mopj;jy;fisfis mopj;jy;fisfis mopj;jy;fisfis mopj;jy;

tptrha epyq;fspy; tsUk; Njitaw;w jhtuq;fs; fisfs;
MFk;. fisfisf; fl;Lg;gLj;j fisehrpdpfs; gad;gLj;jg;gLtjhy;
jhtuq;fspy; tpfhuq;fs; Jhz;lg;gLjy;> rpy fisehrpdpfs; czTr;
rq;fpyp topahff; nfhz;L nry;yg;gl;L Njf;fk; miltjhy; tpyq;Ffspy;
ghjpg;ig Vw;gLj;JtJ Nghd;wd eilngWtjhf mwpag;gl;Ls;sJ. ,jdhy;>
fisf; fl;Lg;ghl;by; Ez;zq;fpfisg; gad;gLj;Jk; Gjpa tha;g;Gfs;

mwpag;gl;bUg;gJ ed;ik gag;gjhFk;. ry;tPdpah (Salvinia) vd;Dk; ePu;f;

fisapd; fl;Lg;ghl;by; Alternaria vd;Dk; gq;fR gad;gLj;jg;gLjy;
,jw;fhd cjhuzkhFk;.
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ngd;rpypd; Nghd;w gy Ez;Zapu;f; nfhy;ypfs; jw;nghOJ

fz;Lgpbf;fg;gl;Ls;sd. ,tw;Ws;; ngUk;ghyhdit ,aw;ifahd

Ez;zq;fpfspypUe;J my;yJ capu ;j ;njhopDl;gtpay; %yk;

Nkk;gLj;jg;gl;l mq;fpfspypUe;J gpupj;njLf;fg;gLgitahFk;. Strepto-

myces   griseus gw;wPupah %yk; ];nug;NuhikrpDk;> Streptomyces   aureofaciens

gw;wPupah %yk; nuw;uhirf;fpspDk; gpupj;njLf;fg;gLk;.

gad;gLj;jp nrk;G> ANudpak;> nts;sp> epf;fy;> ehfk;> jq;fk;> <ak;

Mfpa cNyhfq;fs; gpupj;njLf;fg;gLfpd;wd. capupay; cNyhfg;

gpu pj ;njLg;gpy; gad;gLj;jg;gLk; Thiobacillus rhjpfs; ,urhadj;

njhFg;gpw;Fupait. ,it jhJg; gjhu;j;jj;jpYs;s (CuFeS
2
) nguR

mad;fis ngupf;fad;fshf xl;rpNaw;Wtjd; %yk; jkJ rf;jpiag;

ngWfpd;wd. fe;jfk; ,e;j gw;wPPupahf;fspd; nraw;ghl;bdhy; ry;Ngw;Wf;fshf

xl;rpNaw;wg;gLk;. ,t;tpurhadj; jhf;fj;jpdhy; CuSO
4
 cUthFk;. ,jid

kpd;gFg;gjd; %yk; nrk;G ngwg;gLk;.

Jzptiffisj; J}a;jhf;Ftjw;fhfg; gad;gLj;jg;gLk; capupay;

Jg;Guthf;fpfisg; (detergents) gad;gLj;Jk;NghJ mtw;wpYs;s

nehjpaq;fshy; czTg; gjhu;j;jq;fs;> FUjpf; fiwfs; Nghd;wit

,yFthf ePu;g;gFf;fg;gl;L mfw;wg;gLk;.  GNuj;jpNaR> ,ypg;NgR vd;gd

,j;jifa nehjpaq;fshFk;. ,it capu;j;njhop;Dl;gtpay; %yk;

Nkk;gLj;jg;gl;l Ez;zq;fpfspypUe;J ngwg;gLgitahFk;.

kdpjUf;Fj; njhw;Wk; ngUk;ghyhd Neha;fSf;fhd fhuzpfs;

gw;wPupahf;fshFk;. ,tw;iwf; fl;Lg;gLj;Jtjw;fhf Ez;Zapu;f;nfhy;ypfs;

(antibiotics) gad;gLj;jg;gLfpd;wd. ,jpy; gad;gLj;jg;gLk; Ez;zq;fpfs;

caph;j; njhopDl;gtpay; %yk; Nkk;gLj;jg;gl;litahFk;. mnyf;]hz;lu;

gpnskpq;fpdhy; ngd;rpypd; fz;Lgpbf;fg;gl;lik caph;j; njhopDl;gtpay;

tuyhw;wpy; Kf;fpa fl;lkhFk;.

xg;gil 5.2xg;gil 5.2xg;gil 5.2xg;gil 5.2xg;gil 5.2

mnyf;]hz;lu; gpnskpq;fpdhy;

ngd;rpypd; fz;Lgpbf;fg;gl;lik

njhlu ;ghd jfty;fisf;

nfhz;L mwpf;if xd;W jahu;

nra;f. cU 5.5 ngd;rpypid cUthf;Fk;

ngdprPypa gq;fR tsu;g;G

kUj;Jtj;Jiwapy; Ez;zq;fpf;kUj;Jtj;Jiwapy; Ez;zq;fpf;kUj;Jtj;Jiwapy; Ez;zq;fpf;kUj;Jtj;Jiwapy; Ez;zq;fpf;kUj;Jtj;Jiwapy; Ez;zq;fpf;FhpaFhpaFhpaFhpaFhpa

capu;j;njhopcapu;j;njhopcapu;j;njhopcapu;j;njhopcapu;j;njhopDDDDDl;gl;gl;gl;gl;gtpayptpayptpayptpayptpaypddddd;;;; ; gad;ghL gad;ghL gad;ghL gad;ghL gad;ghL
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#ow ;nwhFj pfs pd ;  Nkk ; gLj ;Jifa pd ;  nghUl ;L ca p u ; j ;#ow ;nwhFj pfs pd ;  Nkk ; gLj ;Jifa pd ;  nghUl ;L ca p u ; j ;#ow ;nwhFj pfs pd ;  Nkk ; gLj ;Jifa pd ;  nghUl ;L ca p u ; j ;#ow ;nwhFj pfs pd ;  Nkk ; gLj ;Jifa pd ;  nghUl ;L ca p u ; j ;#ow ;nwhFj pfs pd ;  Nkk ; gLj ;Jifa pd ;  nghUl ;L ca p u ; j ;

njhopDl;gtpay; gad;gLj;jg;gLfpd;wiknjhopDl;gtpay; gad;gLj;jg;gLfpd;wiknjhopDl;gtpay; gad;gLj;jg;gLfpd;wiknjhopDl;gtpay; gad;gLj;jg;gLfpd;wiknjhopDl;gtpay; gad;gLj;jg;gLfpd;wik

rdj;njhifg; ngUf;fj;jpdhYk; ifj;njhopy; mgptpUj;jpapdhYk;

jiu> ePu;> tsp Nghi;w #oy;fs; khrilfpd;wik ehSf;F ehs; mjpfupj;Jr;

nry;fpd;wJ. ,jw;fhd khrhf;fpfis jPq;fw;w epiyf;F khw;Wtjpy;

Ez;zq;f pfisg ; gad;gLj ;j pf ;nfhs ;syhk ; . ,J capu pay ;

gupfhuKiwahFk; (bio remidiation). ,jd;  nghUl;L ngUk;ghYk;  Pseudomo-

nas gad;gLj;jg;gLk;. Nrjdf;fopTfis Mycobacterium,  Acinetobacter

vd;gdtw;iw nfhz;L $l;Lukhf;fpf;nfhs;tJk;> Ez;zq;fpfs;

gad;gLj;jg;gLk; ifj;njhopy;JiwfspypUe;J ntspg;gLk; fopTePu;

Rj;jpfupf;fg;gLtJk; flypy; vz;nza;f;fopTfs; NrUkplj;J mtw;iw

mfw;Wtjpy;  Bacilli,  Aeromonas vd;gd gad;gLj;jg;gLtJk; ,jw;fhd

NtW cjhuzq;fshFk;.

%yf;$w;W capu;j;njhopDl;gtpay;%yf;$w;W capu;j;njhopDl;gtpay;%yf;$w;W capu;j;njhopDl;gtpay;%yf;$w;W capu;j;njhopDl;gtpay;%yf;$w;W capu;j;njhopDl;gtpay;

%yf;$w;W capu;j;njhopDl;gtpay; gw;wpf; fw;Wf;nfhs;tjw;F Kd;gjhf

gpd;tUtdtw;iw Qhgfg;gLj;JtJ gad;kpf;fjhFk;.

* mq;fpfspd; fl;likg;G uPjpahd mbg;gil myF fykhFk;.

* fyq;fSs; fhzg;gLk; fU> fyj;njhopw;ghLfisf; fl;Lg;gLj;Jfpd;wJ.

fUf;fSs; epw%u;j;jq;fs; fhzg;gLfpd;wd.

* epw%u;j;jq;fspy; cs;s DNA ,dhy; mq;fpfspd; ,ay;Gfs; jPu;khdpf;

fg;gLfpd;wd. ,e;j ,ay;GfSf;fhd jfty;fs; xU re;jjpapypUe;J

kw;iwa re;jjpf;Ff; flj;jg;gLfpd;wd.

* epw%u;j;jq;fspy; Neu;Nfhl;nlhOq;F Kiwapy; guk;giu myFfs; mike;

Js;sd. guk;giu myF xt;nthd;Wk; DNA ,d; jdpj;Jtkhd

gFjpahFk;.

* mq;fpfspd; ,ay;Gfspy; rpy xU guk;giuayfpdhy; my;yJ xU

njhFjp guk;giuayFfspdhy; jPu;khdpf;fg;gLfpd;wd.

* xt;nthU guk;giuayF %yKk; rhjhuzkhf xU Gujk;

cUthf;Ffpd;wJ. mq;fpfspd; njhopw;ghl;bw;Fj; Njitahd

nehjpaq;fs;> XNkhd;fs; vd;gd Gujq;fshy; Mdit.

* mq;fp xd;wpy; cs;s vy;yhg; guk;giuayFfSk; xl;L nkhj;jkhf

[pNdhk; (genome) vd miof;fg;gLk;.
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guk;giuayFj; njhopDl;gtpay; mjpfk; gad;gLj;jg;gLk; mq;fp

Escherichia coli vd;Dk; gw;wPupah MFk;. ,e;j gw;wPupah jdp xU

epw%u;j;jj;ijf; nfhz;lJ. ,J tl;l tbtkhdJ. ,J jtpu rpwpa> gy

tl;l tbtkhd DNA f;fSk; ,jd; FopaTUtpy; fhzg;gLfpd;wd. ,r;rpwpa

DNA fs;  gpsh];kpl; (plasmids) fs; vd miof;fg;gLfpd;wd. gw;wPupahf;fyk;

gpuptilAk;NghJ gpsh];kpl;LfSk; ngUf;fk; milfpd;wd. ,it

kfl;fyq;fspw;F epw%u;j;jq;fs; Nghd;W toq;fg;gLfpd;wd.

gw;wPupahtpd; gpsh];kpl;L xd;Wld; Xu; me;epa guk;giuayF

,izf;fg;gl;L gpd; me;j gpsh];kpl; gw;wPupah fyj;jpDs; GFj;jg;gLk;.

gw;wPupah fyg;gpuptpw;Fs;shFk;NghJ ,e;j gpsh];kpl;Lk; ,ul;bg;gile;J

ngUf;fk; milAk;.  gpsh];kpl;L topahf gw;wPupahtpDs; GFj;jg;gl;l

guk;giuayF njhopw;gl;L mjd; fl;likg;gpd;gb jPu;khdpf;fg;gl;l Gujk;>

DNA kPsr;Nru;f;ifj; njhopDl;gtpay;kPsr;Nru;f;ifj; njhopDl;gtpay;kPsr;Nru;f;ifj; njhopDl;gtpay;kPsr;Nru;f;ifj; njhopDl;gtpay;kPsr;Nru;f;ifj; njhopDl;gtpay;

(Recombinant  DNA Technology)

Fwpj;j ,dk; xd;wpidr; Nru;e;j

capuq;fp xd;wpd; guk;giu myif NtW

,dk; xd;iwr; Nru;e;j mq;fpf;F khw;wPL

nra;Ak; njhopDl;gtpay;> guk;giu

ayfpy; fsQ;rpag;gLj;jg;gl;Ls;s

jfty;fis khw;Wjy; vd;gd  DNA

kPsr;Nru ;f ;ifj; njhopDl;gtpay;

vdg;gLk;. ,jdhy;> mq;fp xd;wpd;

,ay ;Gfs ; gw ;w pa jfty ;fis

khw;wpaikf;f Kbfpd;wJ. ,jdhy;>

[pNdhk;[pNdhk;[pNdhk;[pNdhk;[pNdhk; khw;wg;gLfpd;wJ. DNA kPsr;

Nru;f;if njhopDl;gtpay;> gpwg;Gupikg;

nghwpapay; (genetic  engineering) vdTk;

miof;fg;gLfpd;wJ.

rpy nehjpaq;fisAk; ,urhadg; gjhu;j;jq;fisAk; gad;gLj;jpf;

fyq;fspy; ,Ue;J DNA jdpg;gLj;jp vLf;fg;gLfpd;wJ. gw;wPupahf;fspy;

,Ue;Jk; ituRf;fspy; ,Ue;Jk; DNA Ij; jdpg;gLj;jp vLg;gJ kpfTk;

,yFthdJ. Vnddpy;> ,tw;wpd; DNA gUkdpy; rpwpaJ. DNA  If; fyk;

xd;wpy; ,Ue;J NtWgLj;jp vLj;j gpd;dUk; mjd; jiyKiwAupikf;Ff;

fhuzkhd ,ay;Gfs; xU NghJk; khWtjpy;iy. ,jdhy;> ,e;j DNA I

NtnwhU fyj;jpDs; GFj;jpa gpd;dUk; mJ capu;g;ghfj; njhopw;glf;

$baJ.

cU5.6 caph; xspu;Tf;Fupa

(Bioluminescence) guk;giuayF

GFj;jg;gl;l Gifapiyj; jhtuk;
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,g;NghJ gw;wPhpah fyj;jpDs; njhFf;fg;gLk;. ,t;thwhd Kiwapy;

Escherichia coli gw;wPupahtpDs; njupT nra;ag;gl;l guk;giuayF

Nru;f;fg;gl;l gpsh];kpl;bidg; GFj;jp mtw;iwg; gpwg;Gupik Kiwapy;

khw;wp mikg;gjd; %yk; kdpj ,d;Rypd;> kdpj tsu;r;rp XNkhd; vd;gd

njhopy; Kiwapy; cw;gj;jp nra;ag;gLfpd;wd. ,r;nraw;ghL gw;wpa tpguk;

glj;jpy; jug;gl;Ls;sJ.

(i) kdpj clw;fyk; xd;wpy; ,Ue;J ngwg;gl;l epw%u;j;jj;jpy; ,Ue;J

njupT nra;ag;gl;l guk;giuayif  restriction enzymes vdg;gLk;

nehjpaj;jpidg; gad;gLj;jp NtWgLj;jp vLj;jy;.

(ii) gw;wPupahf; fyj;jpy; ,Ue;J vLf;fg;gl;l

gpsh];kpl;Lld; kdpjdpy; ,Ue;J

ngwg;gl;l guk;giuayF ,izf;fg;gLk;.

(iii) guk ; giuayF GFj ;jg ; gl ; l

gpsh];kpl;L kPz;Lk; Escherichia coli

Nghd;w gw;w Pu pahf ; fyj;jpDs;

GFj;jg;gLk;.

(iv) tsu;g;G Clfj;jpy; gw;wPupah tsu;f;fg;gLk;NghJ mit ngUf;fk;

mile;J> GFj;jg;gl;l guk;giuayfpidAk; ngUf;fk; milar;

nra;fpd;wd. ,g;guk;giuayFfspd; njhopw;ghl;bdhy; ngupa

msTfspy; ,d;Rypd;> tsu;r;rp XNkhd; Nghd;w Gujq;fs; cw;gj;jp

nra;ag;gLfpd;wd.

 tpNrlnehjpak;

  (Restriction)

cU 5'7

DNA

DNA

kdpj fyk;

DNA gpsh];kpl;L

gw;wPupaf; fyk;

cU5.8 gw;wPupahitg; gad;gLj;jp kdpj

,d;Rypd; cw;gj;jp nra;ag;gLjy;

DNA kPsr;Nrh;f;ifj; njhopDl;gtpay;
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xg;gilxg;gilxg;gilxg;gilxg;gil 5.3

gw;wPupahitg; gad;gLj;jp kdpj ,d;Rypid cw;gj;jp nra;tjw;F Kd;du;

,d;Rypd; kUe;J Njitfspw;F ngw;Wf;nfhs;sg;gl;l Kiwia Muha;f.

,d;Rypd; ngwg;gLk; etPd KiwiaAk; Muk;g fhyq;fspy; ,d;Rypd;

ngwg;gl;l KiwiaAk; xd;Wld; xd;W xg;gpLf.

Nkk;gLj;jg;gl;l mq;fpfis tpUj;jp nra;jy;Nkk;gLj;jg;gl;l mq;fpfis tpUj;jp nra;jy;Nkk;gLj;jg;gl;l mq;fpfis tpUj;jp nra;jy;Nkk;gLj;jg;gl;l mq;fpfis tpUj;jp nra;jy;Nkk;gLj;jg;gl;l mq;fpfis tpUj;jp nra;jy;

gpwg;GupikapaYf;Fupa Kiwapy; khw;wpaikf;fg;gl;l jhtuq;fs;gpwg;GupikapaYf;Fupa Kiwapy; khw;wpaikf;fg;gl;l jhtuq;fs;gpwg;GupikapaYf;Fupa Kiwapy; khw;wpaikf;fg;gl;l jhtuq;fs;gpwg;GupikapaYf;Fupa Kiwapy; khw;wpaikf;fg;gl;l jhtuq;fs;gpwg;GupikapaYf;Fupa Kiwapy; khw;wpaikf;fg;gl;l jhtuq;fs;

njhopDl;gtpaiyg; gad;gLj;jp twl;rpiaj; jhq;ff;$ba jhtuq;fs;>

gPilfspd; jhf;fj;jpw;F vjpu;g;Gj;jpwd; cila gapu;fs;> Nghrizr;rj;Jfs;

$baJk; Rit $baJkhd goq;fis tpUj;jp nra;Ak; jhtuq;fs;

Nghd;wtw;iw cUthf;f KbAk;.

Kd;G gapu;j;jhtuq;fspy; mD$ykhd ,ay;Gfis

xNu jhtuj;jpy; nfhz;L tUtjw;Fj; jhtuf; fyg;Gg;

gpwg;ghf;fk; (plant   hybridization) gad;gLj;jg;gl;lJ. jhtuf;

fyg;Gg; gpwg;ghf;fypy; Nju;tpw;Fupa guk;giu myF

kl;Lkd;wp NtW mNdf guk;giu myFfSk; fyf;fg;gl;L

tpLfpd;wd. Mdhy;> guk;giuayF njhopDl;gtpaypdhy;

njupT nra;ag;gl;l ,ay;gpw;fhd guk;giuayfpid kl;Lk;

jhtuj;jpy; GFj;j Kbfpd;wJ. ,jdhy;> gapupd;

cw;gj;jpj;jpwid mjpfupf;f Kbfpd;wJ.

NfhJikiag; ghjpf;Fk; xUtif ePs;%Q;rp tz;bd; (weevills)

jhf ;fj ;j pw ;F vj p u ; g ; Gj ;j pwDila NfhJik tif capu ;

njhopDl;gtpaypdhy; cUthf;fg;gl;Ls;sJ. ,e;j ePs;%Q;rp tz;bd;

ghjpg;gpdhy; NfhJik cw;gj;jpapy; Vwj;jho 7% moptilfpd;wik

Kd;du; eilngw;W te;jJ.

Bacillus   thuringiensis vd;Dk; kz;zpy; thOfpd;w xUtif gw;wPupahtpy;

,Ue;J ngwg;gl;l guk;giuayF xd;W NfhJikj; jhtuj;jpy; GFj;jg;gl;L

,j;jhtuk; ePs;%Q;rp tz;bw;F vjpu;g;Gj;jpwd; cila tifahf

khw;wpaikf;fg;gLfpd;wJ. GFj;jg;gl;l guk;giuayfpdhy; cUthf;fg;gLk;

xU tif er;Rj;jd;ikAs;s gjhu;j;jj;jpdhy; NfhJikiag; ghjpf;Fk;

gPil mopf;fg;gLfpd;wJ. mz;ikf; fhyq;fs;tiu tptrhapfspdhy; Nkw;gb

cU 5.9 ePs;%Q;rp tz;bd;
jhf;fj;Jf;F cs;shdJk;

jhf;fj;Jf;F cs;shfhjJkhd
jhdpaq;fs;
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ePs;%Q;rp tz;ilf; fl;Lg;gLj;Jtjw;fhf Nkw;gb

gw;wPupahf;fisr; rptpWtjd; %yk; eltbf;if

Nkw;nfhs;sg;gl;lNghJk; mJ mt;tsT Jhuk;

gadspf;ftpy;iy. ,jw;Ff; fhuzk;> gPilapd;

tho;f;if tl;lf; fl;lq;fs; rpy kl;LNk ,tw;wpdhy;

ghjpf;fg;gl;likahFk;. gapu;j;jhtuq;fspy; itu];>

gq;fR> nekw;Nwhlhf;fspw;F vjpuhd vjpu;g;Gj;jpwid

tpUj;jpahf;Ftjw;F capu ;j ;njhopDl;gtpay;

gad;gLj;jg;gLfpd;wJ. ,e;j tifapy; fisehrpdp

fspw;F vjpu;g;Gj;jpwidg;> gapu;fspy; tpUj;jp nra;a

KbAk;. tpw;wkpd; A If; nfhz;l golden rice ,e;j

tifapy; Nkk;gLj;jg;gl;l ney; tu;f;fkhFk;.

ghuk;gupaKiwapy; khw;wpaikf;fg;gl;l tpyq;Ffs;ghuk;gupaKiwapy; khw;wpaikf;fg;gl;l tpyq;Ffs;ghuk;gupaKiwapy; khw;wpaikf;fg;gl;l tpyq;Ffs;ghuk;gupaKiwapy; khw;wpaikf;fg;gl;l tpyq;Ffs;ghuk;gupaKiwapy; khw;wpaikf;fg;gl;l tpyq;Ffs;

tpyq;Ffspy; capu;j;njhopDl;gtpaypd; %yk; mtw;wpy; ,Ue;J

ngwf;$ba cw;gj;jpfis ,yFthfTk; mjpf mstpYk; Nghrizj;juk;

$bajhfTk; ngwf;$bajhAs;sJ. tpQ;Qhdpfshy; ,g;NghJ tpyq;Ffspd;

Kl;ilf; fyq;fs;> Kisaq;fs; vd;gdtw;wpy; Gjpa me;epa guk;giu

myif GFj;j Kbfpd;wJ.

kdpjdpw;F Kf;fpaj;Jtk; kpf;f Gujj; Njitiag; ngw;Wf;nfhs;tjpy;

nrk;kwp MLfs; gad;gLfpd;wik ,jw;fhd cjhuzkhFk;. kdpjdpw;F

Njitahd Gujj;ij Mf;FtJld; njhlu;Gila guk;giuayF Ml;bd;

Kl;ilf;fyj;jpDs; GFj;jg;gl;L fUf;fl;lyila tplg;gLfpd;wJ.

fUf;fl;lypd;gpd; ,J  kwpapdJ fUg;igAs; Nru;f;fg;gl;L tpUj;jpaila

tplg;gLfpd;wJ. ,k;Kisaj;jpy; ,Ue;J cUthd MLfspd; ghypy;

kdpjdpw;F Njitg;gLk; Gujk; fhzg;gLfpd;wJ. ,t;thW Gujk; kdpjdhy;

ngwg;gLfpd;wJ.

,j;jifa njhopDl;gtpay; gad;gLk; NtW ,uz;L re;ju;g;gq;fs;,j;jifa njhopDl;gtpay; gad;gLk; NtW ,uz;L re;ju;g;gq;fs;,j;jifa njhopDl;gtpay; gad;gLk; NtW ,uz;L re;ju;g;gq;fs;,j;jifa njhopDl;gtpay; gad;gLk; NtW ,uz;L re;ju;g;gq;fs;,j;jifa njhopDl;gtpay; gad;gLk; NtW ,uz;L re;ju;g;gq;fs;

tUkhW.tUkhW.tUkhW.tUkhW.tUkhW.

(i) Alpha - l - anti trypsin vd;Dk; kUe;Jg; gjhu;j;jk;> Inny disease vd;Dk;

xUtif> Rthrg;igAld; njhlu;Ggl;l emphasima  Nehapw;F

kUe;jhfg; gad;gLfpd;wJ. ,g;Gujk; capu;j;njhopDl;gtpaypdhy;

jahupf;fg;gLfpd;wJ.

(ii) FUjpAiwah Nehapw;F (haemophilia) rpfpr;ir mspg;gjpy; gad;gLk;

FUjp ciwjw;fhuzp (blood clotting fatcor )VII  vd;Dk; Gujk; cw;gj;jp

nra;ag;gLfpwJ.

cU 5.10

Golden Rice -

ney; tu;f;fk;
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(iii) capu;j;njhopDl;gtpaypdhy; gd;wpfspy; <NkhFNshgpd; njhFg;ig

epfo;j;Jtjd; %yk; njhFf;fg;gl;l FUjpia cUthf;f Kbfpd;wJ.

fhyj;jpw;F fhyk; capu;j;njhopDl;gtpay; gy;NtW JiwfspYk;

Fwpg;gplj;jf;f msT Kd;Ndwp tUfpd;wJ. ,J njhlu;e;Jk;

tsu;r;rpaile;J tUfpd;wJ. vjpu;fhyj;jpy; kdpjdpd; tho;f;ifj;juk;

capu;j;njhopDl;gtpay; tpUj;jp fhuzkhf NkYk; Kd;Ndw;wkilAk;

tha;g;GfSs;sd.

gapw;rpgapw;rpgapw;rpgapw;rpgapw;rp

1. rpy epfo;Tfs; fPNo jug;gl;Ls;sd.

(A) ePu;j;njhFjpfspy; Nrjd khRf;fspd; kl;lj;ij Fiwtilar;

nra;jy;.

(B) ,iug;ig> rpWFly; rhu;e;j Neha;fspw;F rpfpr;iraspj;jy;.

(C) ePu;epiyfspy; ,Ue;J vz;nza;g; gilfis mfw;Wjy;.

   ,tw;Ws; capu;g; gupfuzj;jpy; vit gad;gLj;jg;gLfpd;wd?

(i) AAk; BAk;    (ii)   BAk; CAk;  (iii) AAk; CAk;

(iv) A,B,C midj;Jk;.

2. capupay; gPilnfhy;ypfs; njhlu;ghd %d;W $w;Wfs; jug;gl;Ls;sd.

(A) ,it #oypw;F mD$ykhdit.

(B) ,tw;why; tplg;gLk; kPjpfs; czTr; rq;fpyp topahf Njf;fk; mile;J

nry;tjpy;iy.

(C) gw ;w P u pahf ;fspy ; ,Ue ;J kl ;LNk capu ;g; g Pilehr pd pfs ;

ngwg;gLfpd;wd. ,tw;Ws; rupahd  $w;Wfs; vit?

 (i)    AAk; BAk; kl;Lk;. (ii)   BAk; CAk; kl;Lk;.

 (iii)   AAk; CAk; kl;Lk;. (iv) vy;yhf; $w;WfSk;

    rupahdit.

3 Mk; 4 Mk; tpdhf;fs; Ez;zq;fp capu; njhopDl;gtpaypy;

gad;gLj;jg;gLk; gw;wPupah ,dq;fs; njhlu;ghdit

- Lactobacillus   bulgaricus -     Bacillus   thuringiensis

- Thiobacillus   ferroxdans    -     Streptomyces   griseus

3. juk; Fiwe;j jhjpy; ,Ue;J ,Uk;igg; gpupnjLg;gjpy; gad;gLj;jg;gLtJ

vJ?

4. rpy jhtug;gPilfis fl;Lg;gLj;Jk; caphpay; nfhy;ypj; jahupg;gpy;

gad;gLj;jg;gLtJ vJ?

5. Ez;zq;fp capu;j;njhopDl;gj;ijg; gad;gLj;jp cw;gj;jp nra;ag;gLk;

Ie;J cw;gj;jpfisg; ngaupLf.


