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fkj;njhopy; tpsf;fj;jpd;  

jpiuf;Fg; gpd;dhy;

fz;fhzpg;Gk; Nkw;ghu;itAk; 

gpujp tptrha gzpg;ghsu; (tptrha gpuRuk;)

gpujk Mrpupau;

I. v];. vk;. `yPk;bd;

gpujp tptrha gzpg;ghsu;  

(Nj. tp. j. njh. ep jiyikf; fhupahyak;)

jkpohf;fk;

mr;Rjh uhjhfpU];zz; 

r`pj;juf;\dh GtNde;jpud; 

fzpdp tbtikg;Gk;> gf;f tbtikg;Gk;

mrpj g];ehaf;f

jpypdp kJ\pfh

mr;Rjh uhjhfpU];zz;

cw;gj;jp Kfhikahsu;

k`pe;j Fztu;jd

ntspapL

tptrha gpuRu myF> fd;ndhWt

gpujk MrpupauplkpUe;J....

cs;Ns.......	 ekJ ehl;bd; nghUshjhuk; tptrhaj;ijAk;> 
tptrhak; mwptpaiyAk; rhu;e;Js;sJ vd;gJ  
ehkwpe;jjhFk;.

	 ehl;bd; czTj; Njit ehSf;F  
ehs; mjpfupj;J tUtJld;> tpis epyk; 
ehSf;F ehs; Fiwe;J tUfpwJ.
caUk; czTj; Njitf;fhf cw;gj;jpapd; msit 
mjpfupf;f mwptpay; G+u;tkhd tptrhak; kl;LNk 
cs;sJ. ehl;Lf;Fj; jFe;j njhopy;El;gj;ij 
cUthf;FjYk; NtW ehl;by; cUthf;fpa 
ehl;Lf;F Vw;w njhopy;El;gj;ij ek; ehl;bw;F  
mwpKfg;gLj;JtJk; tpQ;QhdpfNs tptrhaj; 
Jiwapy; ,jw;nfd jFjpahd tptrha ty;Yeu;fs; 
ehl;by; ,Ug;gJ ehl;bw;F MWjyhf cs;sJ.	

	 ,t;thW fz;lwpag;gl;l mwpit  
ntspg;gLj;Jk; tifapy; xt;nthU Mz;Lk; 
tptrhaj; jpizf;fsj;jpd; Mz;L rk;Nksdk; 
elj;jg;gl;L tUfpd;wJ. 	

	 24 tJ Mz;L rk;Nksdj;jpy; 
ntspaplg;gl;l Ma;Tf; fl;LiufspypUe;J 
njhFf;fg;gl;l fl;Liufs;> thrfu;fis 
mwpthw;wYld; rpj;jg;gLj;Jtjw;fhf fkj;njhopy; 
tpsf;fk; ,jo; %yk; cq;fsplk; nfhz;L  
tug;gLfpwJ.

Me;jpuf;Ndh];  
gq;frpidf;  
fl;Lg;gLj;Jk; xU  
,aw;if gq;fR ehrdp		  01

mWtilf;Fg; gpe;ija  
Nrjj;jpw;F fhuzkhd  
ney; me;Jg;G+r;rpfs;  
kw;Wk; ney; ePs;%Q;rp  
tz;Lfspid 
fl;Lg;gLj;j fl;Lg;ghl;L  
Kiwnahd;W				   06

tpij cw;gj;jp vs;  
nra;ifapy; xNu rPuhf  
cyu;jy; kw;Wk; ,iy  
cjpu;jiy nraw;gLj;j  
gy;NtW ,uhrhad  
jputq;fspid gupNrhjid  
nra;jy;  				    11

fj;jup kw;Wk; ghfy;  
gapu;nra;ifapy;; ntz; <  
kw;Wk; mOf;fztdpid  
fl;Lg;gLj;j nghUj;jkhd  
gy;NtW nray;ghLj;jpwd;  
nfhz;l Gjpa  
G+r;rpehrdpfisg; 
gad;gLj;JNthk;			   16

mjpf mWtilapid  
ngw;Wf; nfhLf;Fk; Gjpa 
rpd;d ntq;fha  
tu;f;fnkhd;W 			   20

kQ;rs;  
rf;futs;spf; fpoq;F I];fpuPk; 	 22

new;nra;ifapy; Ez;  
Nghriz %yf;$Wfspd;  
fpilg;Gj; jd;ikapy;  
nghRNgw;W gris kw;Wk; ePu; 
Kfhikapd; jhf;fk;			  25
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	 Colletotrichum gloeosporioides 
vd;w gq;fR fhuzkhf Vw;gLk;  

Me;jpuf;Ndh]; vd;gJ fha;fwpfs; kw;Wk; 

goq;fspd; mWtilf;Fg; gpd; Vw;gLk; 

Nrjj;jpw;F Kf;fpakhf gq;fspf;Fk; xU 

NehahFk;. kh> thio> gg;ghrp Nghd;w 

gpujhd goq;fSk; jf;fhsp> gr;ir  

kpsfha;> fwpkpsfha;> fj;jup Nghd;w  

gpujhd kuf;fwp gapu;fs; gytw;wpYk; 

Nrjj;jpid tpistpf;Fk;. kh  

Nghd;w gapu;fspd; fsj;;njhw;whf ,g;  

gq;fR ,sk; ,iyfs; kw;Wk; G+f;fisj; 

jhf;fp fhyg;Nghf;fpy; goq;fSf;Fs;  

Eioe;J goq;fs; gOf;Fk; NghJ 

tho;f;ifr; tl;lj;jpid kpfTk;  

tpiuthf Kbj;J mjd; gpd;  mwpFwpfis 

fhl;Lk;. Me;jpuf;Ndh]; jhf;fkhdJ  

goq;fs; kw;Wk; fha;fwpfspd; juk; 

kw;Wk; Efu;Nthupw;fhd ftu;r;rpia  

mopg;gjd; %yk; ngUk; nghUshjhu 

,og;ig Vw;gLj;JfpwJ.

	 tptrhaj;jpy; ,e;j Nehiaf; 

fl;Lg;gLj;j mWtilf;F Ke;ija  

fhyj;jpy; gy;NtW gq;fRehrdp  

Me;jpuf;Ndh];  
gq;frpidf;  

fl;Lg;gLj;Jk; xU  
,aw;if gq;fR ehrdp



fkj;njhopy; tpsf;fk;2

gad;gLj;jg;gLfpd;wJld;> mWtilf;F  

gpe;ija fhyj;jpy; RLePu; rpfpr;ir/ 
fjpu;tPr;R Nghd;w ngsjPf rpfpr;irfSld; 

xd;wpize;j gq;fRehrdpfSk; mtw;Wld; 

,ize;J gad;gLj;jg;gLfpd;wd. ,e;j 

gq;fRehrdp rpfpr;irfs; fhuzkhf  

goq;fs; kw;Wk; fha;fwpfspd; %yk; kdpj 

clYf;F jPq;F tpistpf;Fk; ,urhadq;fs; 

mjpf mstpy; Nru;f;fg;gLfpd;wd> 

Rw;Wr;R+oypy; cs;s kw;w tpyq;Ffs; 

kw;Wk; jhtuq;fSf;F ghjfkhd  

epiyia cUthf;fg;gLfpd;wJ. NkYk; 

,urhadq;fs; ,y;yhj fha;fwpfs; kw;Wk; 

goq;fis cz;gjd; Kf;fpaj;Jtj;ij 

jw;Nghija Efu;Nthu; ed;F Gupe;J  

nfhz;ljhy; mjw;F xU ngupa Nfs;tp 

cUthfpAs;sJ. mjdhy; capupay; gPil 

kw;Wk; Neha; fl;Lg;ghl;L Kiwfs; %yk; 

fha;fwp kw;Wk; goq;fis ghJfhj;jy; 

(Bio preservation) Muha;r;rpapd; xU ngupa 

Jiwahf khwpAs;sJ.

	 tptrhag; gapu;fspy; vQ;Rk;  

gFjpfshd (Agriculture by products) 
ju;G+rzp Njhy;fs;> md;dhrp goj; 

Njhy;fs;> Njhlk; Njhy;fs;> muprpj; 

jtpL kw;Wk; vz;nza; gidj;  

jhtuj;jpypUe;J (Palm kernel cake-PKC) 
vz;iz gpupj;njLf;fg;gl;l gpd; kpQ;Rk; 

Gz;zhf;F vd;gd yf;bf; mkpy gf;Bupahtpd; 

(LAB) Ie;J tpfhuq;fs; (L. Plantarum/ 
L. fermentum/ L. casel/CF 3/Tempen 37)  
Mfpatw;wpd; %yk; NtW Ntwhf nehjpf;f 

itj;J mtw;wpypUe;J gpupe;njLf;fg;gl;l 

fyitapd; %yk; gq;fR vjpu;g;G  

fyitapid (Antifungal Substances) 
Me;jpuf;Ndh]; Neha;f;fpUkpahd 

Colletotrichum gloeoporiodsf;F vjpuhf  

Nrhjid nra;tjd; %yk;  

jw;Nghija Muha;r;rp njhlq;fg;gl;lJ.  

Nkyjpf jfty; : (https://doi.org/10.3390 
plants10020285) mjd;gb PKC apy; 

L. plantarum ATCC8014 gapu;nra;J  

nehjpj;jypy; ,Ue;J gpupj;njLf;fg;gl;l 

gq;fR vjpu;g;G fyitfs; Me;jpuf;Ndh];  

gq;fRf;F vjpuhf mjpf vjpu;g;G  

nray;ghl;ilf; (Antifungal activity)  
fhl;baJ.

	 Muk;g Muha;r;rpfisg; gad;gLj;jp 

nehjpj;jy; epiyik njhlu;ghd KbT  

vLf;fg;gl;lJld;> NkYk; mwptpay; 

kw;Wk; Gs;sptptu Kiw (Statistical) %yk;  

kpfTk; nghUj;jkhd nehjpj;jy; 

epiyia jPu;khdpg;gJ Kf;fpakhdjhFk;. 

mjhtJ nehjpj;jy; nray;Kiw 

njhopy;Jiw kl;lj;jpy; xU tpiyAau;e;j 

nray;KiwahFk; vdNt mjpf msT 

gq;fR vjpu;f; fyitfs; Fiwe;jgl;r 

nrytpy; cw;gj;jp nra;ag;gl Ntz;Lk;.

	 mjd;gb Gs;sptpgutpay; Kiw 

%yk; (Box Behnken Design Under 
Response Surface Methodology) 
PKC ,d; mbj;jsj;jpy; L. plantarum 
%yk; nehjpj;jYf;fhd cfe;j ntspg;ghl;L 

epiyikfs; jPu;khdpf;fg;gl;lJ.  mjd;gb 

Box Behnken Design modle vDk;  

Gs;sptpgutpay; Kiw fzdpiag; 

gad;gLj;jp nkd;nghUspd; %yk; cfe;j 

mbg;gil %yf;$w;wpd; (PKC), tpfpjk; 

nehjpj;jypd; ntg;gepiy kw;Wk;  

nehjpj;jy; fhyk;; jPu;khdpf;fg;gl;lJ.



Positive control                
(850mg/L Benomyl) Negative control Fermented PKC
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	 Nkw;$wpa nray;ghl;bd; 

KbTfspd; gb mbg;gil %yf;$w;W  

tpfpjk; 24.76% ,y; nehjpj;jy; ntg;gepiy 

37 bfpup nrd;bfpNul; (37°C) kw;Wk;  

nehjpj;jy; fhyk; 96 kzpNeuk; vd  

nehjpj;jypw;F nghUj;jkhd epiy  

jPu;khdpf;fg;gl;lJ. NkNy cs;s nehjpj;jy; 

epiyikfspd; mbg;gilapy; PKC, L. 
plantarum %yk; mjpfgl;r gq;fR vjpu;g;Gf; 

fyit nrwpit cUthf;Ftjhf  

fz;lwpag;gl;lJ. NkYk; Nyf;bf;  

kw;Wk; mrw;wpf; mkpyk; Nghd;w Nrjd  

mkpyq;fSldhd gq;fR vjpu;g;G ehrdp 

ngg;ill;Lf;fs; (Antifungal pepetides) 
gq;fRfSf;F vjpuhd fyitfshf 

nray;gLtij Nrhjidfs; ntspg;gLj;jpd. 

 

	 ,Ug;gpDk; Nkw;$wpa Kiwapy; 

cw;gj;jp nra;ag;gLk; gq;fR vjpu;g;G  

fyitfs; Ma;tf epiyikfspd; fPo; 

88% f;Fk; mjpfkhd Me;jpuf;Ndh]; 

gq;fR cw;gj;jpapiaj; jLf;fpd;wd.

	 Muha;r;rpapd; mLj;j fl;lkhf  

cw;gj;jp nra;ag;gl;l gq;fR vjpu;g;G  

fyitfshy; cw;gj;jp nra;ag;gLk; 

(Antifungal mechanism) Me;jpuf;Ndh];  

gq;frpd; vjpu;g;G nghwpKiwia  

Muha;tjhFk;. ,e;j Nehf;fj;jpw;fhf 

jahupf;fg;gl;l gq;fR fyitfshy; 

rpfpr;iraspf;fg;gl;l kw;Wk; rpfpr;ir 

mspf;fg;glhj tsu;r;rp mtj;ijapy; cs;s 

gq;fRfs; xg;gPlg;gl;L gupNrhjidapy; 

Muhag;gl;ld. gq;fR vjpu;g;G 

nghwpKiwia Ma;T nra;a rpfpr;ir 

mspf;fg;gl;l gq;fR fyq;fspypUe;J 

cs;sf fyj; jputk; frpe;J ntspNaWtJ 

Ma;T nra;ag;gl;lJ. mjd; fPo; fy  

nkd;rt;T (Cell membrane) kw;Wk; fyr;Rtu; 
topahf Gujq;fs;> rpf;fyhd rPdp kw;Wk; 

DNA  frpjy; epwkhiy xspkhdp  

(Spectrophotometer) Kiwiag; gad;gLj;jp 

mstplg;gl;lJ. mq;F rpfpr;ir  

mspf;fg;glhj gq;fRfisf; fhl;bYk;  

rpfpr;iraspf;fg;gl;l gq;fRf;fspy; 

cs;sf fyj; jput frpT fzprkhd 

msT mjpfkhff; fhzg;gl;lJ.

	 NkYk; rpfpr;iraspf;fg;gl;l 

kw;Wk; rpfpr;iraspf;fg;glhj gq;fR 

fyq;fspy; vu;f];nlNuhy; cw;gj;jp  

(Ergosterol bio synthesis pathway)  
mstplg;gl;lJ. mq;F rpfpr;ir 

mspf;fg;gl;l gq;fRf;fspy;  cs;s 

vu;f];nlNuhy; vd;w fyitapd; 

njhFg;igj; jLg;gjd; %yk; me;j  

fyitapd; cw;gj;jpia Fiwf;f 

KbAnkd fz;lwpag;gl;lJ.

	 NkYk; ];Nfdpq; ,yj;jpudpay; 

EZf;Ff;fhl;bia (Scanning Electron  
Microscope); gad;gLj;jp rpfpr;ir  

mspf;fg;gl;l kw;Wk; rpfpr;iraspf;fg;glhj 

gq;fR fyq;fspy; cUttpay; 

jd;ikfs; (Morphological characters) 
mtjhdpf;fg;gl;lJ. mq;F gq;fR  

fyq;fspy; fyr;Rtu;fs; ntbj;J>  



Untreated control Treated mycelia

Treated mycelia and conidia

Day 0

Antifungal
Coated

Control

Day 4 Day 8 Day 12
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fyq;fs; tPq;fp> fyr; rhW ntspNawp 

ntw;W jl;ilahd fyq;fyhf 

khwp ,Wjpapy; fyq;fs; ,wg;gij  

fhzKbe;jJ.

	 vdNt> PKC ,y; L. plantarum 
nehjpj;jy; %yk; cw;gj;jp nra;ag;gLk; 

gq;fR vjpu;g;G fyitfs; gq;fR  

fyq;fspy; gpd;tUk; tpisTfis  

Vw;gLj;Jfpd;wd vd fz;lwpag;gl;lJ.

01.	gq;fR fyj;jpd; fynkd;rt;tpy; kw;Wk; 
fyr;Rtu;fspy; Neub jhf;fk; %yk; gq;fR 

fyq;fspd; xUgFjp CLGftpLk; 

jd;ikapid mjpfupf;f KbAk;. NkYk; 

cs;sf fyj;jputk; ntspNaWk; 

msTf;F fynkd;rt;T fl;likg;G 

NrjkilAk;. 

02.	gq;fRf; fyq;fspd; tho;f;if  

tl;lj;jpid nfhz;Lnry;y cjTk; 

Kf;fpa ];nluhy; fyitahd 

vu;f];nlNuhypd; cw;gj;jp jilgLk;.

03.	gq;fR vjpu;g;G fyitfs; %yk; 

fyr;Rtu;fspy; ntbg;ig Vw;gLj;Jk; 

kw;Wk; tPf;fj;ij Vw;gLj;Jk;. ,jd; 

tpisthf fyq;fspd; ,ay;ghd 

tsu;r;rp kw;Wk; ghJfhg;G nray;ghLfs; 

Kw;wpYk; jilg;gLk;.

	

,e;j fz;Lgpbg;gpd; mbg;gilapy; PKC 
mbg;gil %yf;$wpy; L. plantarum  
nehjpj;jy; %yk; kpfTk; tYthd  

gq;fR vjpu;g;G fyitfis cUthf;f 

KbAnkd;Wk; ,e;j NkNy cs;s  

nehjpj;jy; epiyikfis cfe;j  

Kiwapy; gad;gLj;Jtjd; %yk;  

gq;fR vjpu;g;G nray;ghLfis mjpfupf;f 

KbAk; vd fz;lwpag;gl;lJ.

	 ,e;j Ma;Tf;F Nkyjpfkhf 

cUthf;fg;gl;l gq;fR vjpu;g;G fyitfs; 

khk;goj;jpy; cs;s Me;jpuf;Ndh];  

Nehiaj; jLf;f Njitahd epyikfs; 

mgptpUj;jp nra;ag;gl;lJ. mq;F  

cw;gj;jp nra;ag;gLk; gq;fR vjpu;g;G  

fyitfis goj;jpd; kPJ epiyahf 

itj;jpUf;fTk;> goj;jpd; kPJ ,Ltjpid 

vspjhf;fTk; ,e;j fyitfs; fPNlhrd; 

(Chitosan) vdg;gLk; ,aw;if epwg;G+r;R 

jputj;Jld; fyf;fg;gl;L gq;fR vjpu;g;Gr; 

nraw;ghl;L epwg;G+r;rp jahupf;fg;gl;lJ. 

Nkyjpf jfty; : (https://doi.org.10.1016/j.
foodcont.2021.108789)

	 ,t;thW cw;gj;jp nra;ag;gLk; 

,aw;ifahd gq;fR vjpu;g;Gr; epwg;G+r;R 

mWtilf;Fg; gpe;ija fhyj;jpy;  

khk;goq;fspd; Me;jpuf;Ndh]; gq;firj; 

jLf;Fk; jpwd; nfhz;lJ.
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	 ,e;j Gjpa fz;Lgpbg;G  

kdpjDf;Fk; Rw;Wr;R+oYf;Fk; NfL 

tpistpf;Fk; ,urhadg; nghUl;fisg; 

gad;gLj;Jtjw;F khw;W KiwahfTk;> 

Fiwe;j nrytpy; Me;jpuf;Ndh]; 

G+Q;iriaf; fl;Lg;gLj;jTk; cjTfpd;wJ. 

vt;thwhapDk; ,e;j Gjpa gad;ghL 

vjpu;fhy Muha;r;rp %yk; kw;w  

goq;fs; kw;Wk; fha;fwpfSf;F  

gupNrhjpf;fg;gly; Ntz;Lk;.

                                                                                        

Muha;r;rpf;fhd gq;fspg;G

fyhepjp vr;. Mu;. gp. gpudhe;J 

czT Muha;r;rp gpupT> fd;NdhWit

Nguhrpupau; V. v];. vk;. `{ird;

czT tpQ;Qhdk;; kw;Wk;  

njhopy;El;g gPlk;>

Gj;uh gy;fiyf;fofk;> kNyrpah

fyhepjp gp. N[. K`pay;jPd;

czT mwptpay; kw;Wk; Cl;lr;rj;J Jiw> 

nkdNrhl;lh gy;fiyf;fofk;> If;fpa  

mNkupf;f ,uhr;rpak;

fyhepjp vd;. vy;. A+Rg;

fyhepjp vd;. Nf. KfkJ

czT njhopy;El;gj; Jiw> tptrha gPlk;> 

jpf;upj; gy;fiyf;fofk;> <uhf;

fyhepjp v];. vr;. mup/gpd;

gjg;gLj;Jjy; kw;Wk; czTg; nghwpapay; 

Jiw> Gj;uh gy;fiyf;fofk;> kNyrpah

kuq;fSf;F eLNt %r;Rf;fhw;iwj; 

NjLfpwJ thndhyp miy... 

thndhyp cotu; Nrit 

,iza thndhyp

tptrha jfty; cq;fSf;F 

vg;NghJk; cq;fSf;fhf........

,yq;if xypgug;Gf;  

$l;Lj;jhgdk; kw;Wk; jdpahu; 

xypgug;G tupirapy;  

fpoik ehl;fspy; 32 epfo;r;rpfs; 

cq;fs; fhJfSf;F

thndhyp cotu; Nrit 

,iza thndhyp

nfhOk;G - 0112588977

fPo;ehL - 0413497083

kj;jpa kiyehL - 0812388388

tlkj;jpaehL - 0252234822
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Mrpa ehLfspy; tpisAk;  

 jhdpaq;fspy; ney; Kf;fpa 

,lj;ijg; gpbj;Js;sJ. Vnddpy;  

,yq;ifapy; kl;Lky;yhJ cyf kf;fs; 

njhifapy; ghjp NgUf;Fk; gpujhd 

czTg; gapuhf ,J cs;sJ. ,yq;ifapy; 

gapuplg;gLk; ney; tiffspy; At 311 
(ePNuhfh) muprp tif mjd; kUj;Jtg; 

gad; fhuzkhf Kf;fpa ,lj;ijg;  

gpbj;Js;sJ.

	 At 311 tu;f;fj;jpd; gpujp$ykhdJ 

fsQ;rpaj;jpd; NghJ G+r;rpfspdhy; mjpf 

ghjpg;G miltjhFk;. ,J gy tUl 

mDgtk;> ney; tptrhapfs; kw;Wk; 

gpw gapu;nra;ifahsu;fSf;F Vw;gLk; 

mjpf mWtilf;F gpe;ija ,og;Gfs;  

gw;wpa Gfhu;fspd; %yk; njspthfj;  

njupfpwJ. ,Ug;gpid rhjhuz  

mDgtj;jpd; %yk; kl;Lk;  At 311 
tu;f;fk; fsQ;rpa gPilfshy; mjpfk;  

ghjpf;fg;gLk; vd;gij ep&gpf;f 

Kbahjjhy; Kjypy; ,jid  

cWjpg;gLj;Jk; tifapy; gj;jynfhl 

ney; Muha;r;rp kw;Wk; mgptpUj;jp  

epWtdj;jpd; fsQ;rpa epiyikfspd;  

fPo; 6 khj fhyj;jpw;F gupNrhjid  

Nkw;nfhs;sg;gl;lJ.

	 ,jw;fhf At 311 tu;f;fj;Jld; 

Nju;e;njLf;fg;gl;l ney; tu;f;fq;fshd 

At 303> At 362 kw;Wk; At 300 vd;gtw;Wld; 
6 khj fhyj;jpw;F 2 thu ,ilntspapy; 

juT Nrfupf;fg;gl;L gFg;gha;T 

nra;ag;gl;lJ. mq;F At 311 tu;f;fk; 

gupNrhjpf;fg;gl;l kw;w tu;f;fq;fSld; 

xg;gpLk;NghJ  At 311 tu;f;fkhdJ 

fsQ;rpa G+r;rpfshd ney; me;Jg;G+r;rpfs; 

kw;Wk; ney; ePs;%Q;rp tz;Lfshy;  

mjpfkhf jhf;fg;gLk; vd  

ep&gpf;fg;gl;lJ (glk; 1 kw;Wk; glk; 2).

mWtilf;Fg; gpe;ija Nrjj;jpw;F fhuzkhd  

ney; me;Jg;G+r;rpfs; kw;Wk;  

ney; ePs;%Q;rp tz;Lfspid 

 fl;Lg;gLj;j fl;Lg;ghl;L Kiwnahd;W 
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	 vdNt Nrkpg;G epiyikfspd; fPo;  

Nrkpg;G G+r;rpfshy; Vw;gLk; Nrjj;ij  

Fiwg;gjpy; mjpf jpwd; nfhz;l rpfpr;iria 

fz;lwpa At 311  tif kPz;Lk; Ma;T 

nra;ag;gl;lJ. ,q;Nf 7 Nju;e;njLf;fg;gl;l  

rpfpr;irfs; Nrhjpf;fg;gl;ld. ,e; Nehf;fj;jpw;fhf  

Nrhjidf;F gad;gLj;jg;gLk; At 311  
khjpupahdJ R+upa xspiag; gad;gLj;jp  

<ug;gjk; 13% - 14%I milAk; tiu  

cyu;j;jg;gl;lJ. mjd; gpwF Nju;njLj;j 

rpfpr;ir gupNrhjidf;F vLf;fg;gl;lJ. xt;nthU  

rpfpr;irf;Fk;  10 fpNyhfpuhk; vd 3  

gpujpaPLfSf;F Njitahd ney; msTfs;    

xJf;fPL nra;ag;gl;lJ. 

rpfpr;ir 01

2 fpoikfSf;F xUjlit  

ntapypy; ,l;L ed;F cyu;j;Jjy;.

rpfpr;ir 02 

4 fpoikfSf;F xUjlit  

ntapypy; ,l;L ed;F cyu;j;Jjy;.

rpfpr;ir 03

24 kzpj;jpahsk; epoypy; cyu;j;jpa 

Ntg;gk; ,iy kw;Wk; vYkpr;ir 

,iy vd;gtw;iw ney; 1  

fpNyhfpuhkpw;F 15 fpuhk; vd  

mikAkhW ,Ljy;. 

rpfpr;ir 04 

ney; khjpupia ,l gad;gLj;Jk; 

gUj;jpg; igia Thicocyclam  
hydrogen oxalate 50% SP vDk; 

,urhad jputk; mlq;fpa ePupay; 

Clfj;jpy; 10 tpdhbfs; mkpo;j;jp  

vLj;J ePu;tba tpl;L 24  

kzpj;jpahsk; epoypy; cyu;j;jp 

cgNahfpj;jy;. 

rpfpr;ir 05 

ney; khjpupia ,l gad;gLj;Jk; 

gUj;jpg; igia Acetamiprid 20% 
SP vDk; ,urhad jputk; mlq;fpa 

ePupay; Clfj;jpy; 10 tpdhbfs; 

mkpo;j;jp vLj;J ePu;tba tpl;L 24 

kzpj;jpahsk; epoypy; cyu;j;jp 

cgNahfpj;jy;. 

rpfpr;ir 06

ney; khjpupia ,l gad;gLj;Jk; 

gUj;jpg; igia Deltamethrin 25g/L 
Sc vDk; ,urhad jputk; mlq;fpa 

ePupay; Clfj;jpy; 10 tpdhbfs; 
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fhyk; (fpoik) 

glk;1- ntt;NtW ney; tu;f;fq;fSld; me;Jg;G+r;rpfspd; vz;zpf;if fhyj;Jld; NtWg;gly;  

glk;2- ntt;NtW ney; tu;f;fq;fSld; ePs;%Q;rp tz;Lfspd; vz;zpf;if fhyj;Jld; NtWg;gly;  

fhyk; (fpoik) 
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mkpo;j;jp vLj;J ePu;tba tpl;L 24  

kzpj;jpahsk; epoypy; cyu;j;jp  

cgNahfpj;jy;. 

rpfpr;ir 07 (fl;Lg;ghl;L gupNrhjid) 

ve;j rpfpr;irf;Fk; gad;gLj;jg;glhj  

gUj;jpg; igfisg; gad;gLj;Jjy;.

	 6 khj fhyj;jpw;F xt;nthU 

2 thuq;fSf;Fk; xUKiw xt;nthU  

rpfpr;irapypUe;Jk; 500 fpuhk; muprp  

khjpupfs; vLf;fg;gl;L mjpy; capUs;s 

kw;Wk; ,we;j me;Jg;G+r;rpfs; (Sitotroga 
cerealella) kw;Wk; ney; ePs;%Q;rptz;Lfs; 

(Sitophilus oryzae) jdpj;jdpahf  

fzf;fplg;gl;ld.

²² Nkw;$wpa Nrhjidapd; KbTfspd;gb 

xt;nthd;Wk; 2 thuq;fs; kw;Wk; 4 

thuq;fs; fhy ,ilntspapy; R+upa  

xspapy; cyu;j;Jk; ,uz;L rpfpr;irfspy; 

2 thuq;fspy; cyu;j;Jk; Kiw 

%yk; ntw;wpfukhf ney; me;Jg;G+r;rp 

kw;Wk; ney; ePs;%Q;rp tz;bid  

fl;Lg;gLj;JtJ fz;lwpag;gl;lJ. 

	 Fiwe;j fhy ,ilntsp  

cyu;j;Jjy; rpfpr;irapd; tpisthf 

ney; me;Jg;G+r;rpfs; kw;Wk; ney; 

ePs;%Q;rp tz;Lfspd; tho;f;if  

tl;lj;jpid epiwT nra;a cfe;j  

ntg;gepiy fpilf;fhikapdhYk;> 

mtw;wpd; tsu;r;rp eltbf;iffSf;Fj; 

Njitahd <ug;gjk; ,y;yhj  

fhuzj;jhYk; fsQ;rpag;gLj;Jk; NghJ 

jhf;Fk; G+r;rpfs; mtw;wpd; tho;f;ifr; 

tl;lj;jpid ntw;wpfukhf epiwT nra;a 

Kbahikapdhy; ,r; rpfpr;ir nra;ag;gl;l 

muprp khjpupfspy; ney; me;Jg;G+r;rpfs; 

kw;Wk; ney;  ePs;%Q;rptz;Lfspd; 

vz;zpf;if Fiwe;jpUf;f KbAk;.

	 vdNt Fiwe;j ,ilntspapy; 

cyu;j;JtJ rpy ed;ikfisf;  

fhl;LfpwJ. ,e;j Kiw kypthdJ kw;Wk; 

gaDs;sJ vd;whYk; ifahs;tjpy;; 

cs;s rpukk; kw;Wk; mjpf kdpj  

ciog;G nrytplg;gLtjd; fhuzkhf 

ngupa mstpyhd ney; jahupg;gpw;F ,k; 

Kiwapid gad;gLj;j KbahJ.

	 NkYk; ,uz;lhtJ rpfpr;irahd 

epoypy; cyu;j;jpa Ntg;gk; ,iy kw;Wk; 

vYkpr;ir ,iyfisg; gad;gLj;Jk; 

Kiw 7 tJ fl;Lg;ghl;L rpfpr;irAld; 

xg;gpLk; NghJ ntw;wpfukhf ney;  

me;Jg;G+r;rp kw;Wk; ney; ePs;%Q;rp tz;bid  

fl;Lg;gLj;JtJ fz;lwpag;gl;lJ.  Mdhy; 

gupNrhjidapy; 6 tJ khjj;ij 

neUq;Fk; NghJ fl;Lg;ghl;L Nrhjidapy; 

,Ue;j mNj vz;zpf;ifapyhd 

me;Jg;G+r;rpfs; kw;Wk; ePs;%Q;rp 

tz;Lfs;; %d;W Nrhjidfspy; gjpT 

nra;ag;gl;Ls;sJ ,J ,e;j rpfpr;irAk; 

Njhy;tpaile;jJ vd;gijf; Fwpf;fpwJ. 

Nrhjidapd; njhlf;fj;jpy; Ntg;gk; 

,iy kw;Wk; vYkpr;ir ,iyfspy; 

cs;s MtpahFk; nghUs; fhuzkhf 

G+r;rp ehl;lkw;w jd;ikapidf;  

fhl;Lfpd;wikAk; cztpid cz;z 

tpUg;gk; fhl;lhikAk; gupNrhjid 

Muk;gj;jpy; jpUg;jpfukhd Kbitf; 

fhl;Lfpd;wJ vdyhk;. Mdhy;  

fhyg;Nghf;fpy; ,e;j MtpahFk; nghUspd; 

nrwpT Fiwtjhy; tpul;Lk; gz;Gfs; 

Fiwfpd;wd. (glq;fs; 3> 4> 5 kw;Wk; 6)
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25
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0

2 4 6 8 10 12 14 16 18 20 22 24

2 4 6 8 10 12 14 16 18 20 22 24

2 4 6 8 10 12 14 16 18 20 22 24

2 4 6 8 10 12 14 16 18 20 22 24

2 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

2 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

2 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

2 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

4 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

4 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

4 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

4 fpoik fhy,ilntspapy; cyu;j;Jjy; 

(<uypg;G 13-14% ,y;)

epoypy; cyu;j;jpa ntg;gk; ,iy kw;Wk; vOkpr;rk; 

,iy ,ly; 

epoypy; cyu;j;jpa ntg;gk; ,iy kw;Wk; vOkpr;rk; 

,iy ,ly; 

epoypy; cyu;j;jpa ntg;gk; ,iy kw;Wk; vOkpr;rk; 

,iy ,ly; 

epoypy; cyu;j;jpa ntg;gk; ,iy kw;WK; vOkpr;rk; 

,iy ,ly; 

Thiocyclam hydrogen oxalate 50% SP

Thiocyclam hydrogen oxalate 50% SP

Thiocyclam hydrogen oxalate 50% SP

Thiocyclam hydrogen oxalate 50% SP

Acetamiprid 20% SP

Acetamiprid 20% SP

Acetamiprid 20% SP

Acetamiprid 20% SP

Deltamethrin 25g/ L SC

Deltamethrin 25g/ L SC

Deltamethrin 25g/ L SC

Deltamethrin 25g/ L SC

fl;Lg;ghl;L gupNrhjid

fl;Lg;ghl;L gupNrhjid

fl;Lg;ghl;L gupNrhjid

fl;Lg;ghl;L gupNrhjid

fhyk; (fpoik) 

fhyk; (fpoik) 

fhyk; (fpoik) 

fhyk; (fpoik) 
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glk; 03 fhyj;Jld; ntt;NtW rpfpr;irf; fhuzkhf ney; me;Jg;G+r;rpfspd; vz;zpf;if NtWghL 

glk; 04  fhyj;Jld; ntt;NtW rpfpr;irf; fhuzkhf ney; ePs;%Q;rp tz;Lfspd; vz;zpf;if NtWghL 

glk; 05 fhyj;Jld; ntt;NtW rpfpr;irf; fhuzkhf ,we;j ney; me;Jg;G+r;rpfspd; vz;zpf;if NtWghL

glk; 06  fhyj;Jld; ntt;NtW rpfpr;irf; fhuzkhf ,we;j ney; ePs;%Q;rp tz;Lfspd; vz;zpf;if NtWghL 

Ntg;gk; ,iy kw;Wk; vYkpr;ir ,iyfisg; gad;gLj;Jk; Kiw
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	 R+upa xspapy; cyu;j;Jjy; 

kw;Wk; Ntg;gk; ,iy kw;Wk; vYkpr;ir  

,iyfisg; gad;gLj;Jk; KiwfSld; 

xg;gPl;lstpy; ,urhad rpfpr;ir Kiw 

mjpf nray;jpwidf; fhl;baJ.

²² ,q;F> Thiocyclam hydrogen oxalate 50% 
SP (rpfpr;ir 4) kw;Wk; Acetamiprid  
20% SP (rpfpr;ir 5) Mfpa ,uz;L  

rpfpr;ir KiwfSld; xg;gpLk;NghJ 

Deltamethrin 25g/ L SC  
(rpfpr;ir 6) rpfpr;ir nra;ag;gl;l  

gUj;jpg; igfspy; ,lg;gl;l ney;  

khjpupfspy; me;Jg;G+r;rp kw;Wk; 

ePs;%Q;rp tz;Lfspd; vz;zpf;if 

kpff; Fiwthf ,Ue;jJ.

²² vdNt AT 311 tu;f;fj;jpd; fsQ;rpaf; 

fhy G+r;rpfisf; fl;Lg;gLj;j Del-
tamethrin 25g/ L SC %yk; rpfpr;ir 

nra;ag;gl;l gUj;jpg; igfisg; 

gad;gLj;JtJ kpfTk; gaDs;sjhf 

,Uf;Fk;.

²² Mdhy; Deltamethrin 25g/ L SC vd;gJ 
2Mk; tFg;igr; Nru;e;j xg;gPl;lstpy;  

mjpf er;Rj;jd;ik nfhz;l xU 

G+r;rpehrdpahFk;> Thiocyclam hydrogen 
oxalate 50% SP kw;Wk; Acetamiprid  
20% SP vd;gd 3k; tFg;gpidr; 

Nru;e;j Deltamethrin 25g/ L SC cld;  

xg;gpLifapy; er;Rj;jd;ik Fiwe;j 

G+r;rpehrdpfshFk;.

²² ,q;F ,e;jg; G+r;rpehrdpfs;  

Neubahf muprp khjpupfSf;Fg;  

gad;gLj;jg;glhky;> muprp khjpupfisg; 

,Ltjw;Fg; gad;gLj;jg;gLk; igfSf;F 

kl;LNk gad;gLj;jg;gLtjhy; muprp 

khjpupfs; G+r;rpehrdpfshy; khRgLtJ 

FiwthFk;. 

²² NkYk; gadhsu;fSf;F Mgj;J  

FiwthFk;.

²² gupNrhjid nra;ag;gl;l kw;iwa 

KiwfSld; xg;gpLk; NghJ ,urhad 

gad;ghL nryT Fiwe;jjhfTk;>  

kpfTk; gaDs;sjhfTk; fhzg;gLtjd;  

fhuzkhf mjpf mstpyhd ney; 

nrayhf;fj;jpw;F gad;gLj;Jtjw;fhd 

mjpf Mw;wiyf; nfhz;Ls;sJ.

    ,Wjpahf AT 311 tu;f;fk; gupNrhjid  

nra;ag;gl;l Vida tu;f;fq;fSld; 

xg;gpLifapy; fsQ;rpag;gLj;Jk; NghJ 

ney; me;Jg;G+r;rp kw;Wk; ney; ePs;%Q;rp 

tz;L Mfpatw;why; ghjpf;fg;glf;$baJ 

vd;Wk;> gupNrhjpf;fg;gl;l rpfpr;ir  

Kiwfspy; igfSf;F G+r;rpf;ehrdpfisg;  

gad;gLj;Jfpd;wik xg;gPl;lstpy; 

gaDs;sJ vd ep&gpf;fg;gl;lJ.

                                                                                        

Muha;r;rpf;fhd gq;fspg;G
v];. Mu;. ruj;re;jpu

b. vk;. X. Nf. gp. jprhehaf;f

v];. V. b. gp. nrduj;

N[. V. gp. n[aRe;ju

V. [p. [p. v];. Fkhup

Mu;. b. V. lgps;A+. vk;. Mu;. vk;. 

V. epauNghy

vk;. gp. vr;. Nf. n[atPu

v];. xa;. Mu;. n[ahde;j

Nf. gp. v];. b. n`d;ehaf;f

xa;. Mu;. vk;. ju;kuj;d

gp. vk;. vk;. gp. g];ehaf;f

b. vk;. rp. gp. jprhehaf;f

rp. vr;. gparpwp
ney; Muha;r;rp kw;Wk; mgptpUj;jp epWtdk; 

gjynfhl

vk;. vr;. A. rpwptu;jd
ney; Muha;r;rp kw;Wk; mgptpUj;jp epWtdk; 

mk;gyhe;Njhl;il

fyhepjp V. b. vd;. b. Fkhu
njd;fpof;F gy;fiyf;fofk;



kyu; 60  ,jo; 03 11

goikahd vz;nza; gapu;fspy; 

xd;whd vs; cynfq;fpYk; cs;s 

cyu; gFjpfspy; gpujhdkhf  

gapuplg;gLfpwJ. vs; tpijfs; ,dpg;Gg; 

gz;l cw;gj;jpapy; xU gpugykhd  

%yg;nghUshfTk; kw;Wk; jhtu  

vz;nziag; gpupj;njLf;fTk;  

gad;gLj;jg;gLfpd;wJ. cyf czT 

kw;Wk; tptrha mikg;gpd; $w;Wg;gb 2020 

Mk; Mz;by; cyfshtpa vs; cw;gj;jp 

Rkhu; 6.803 kpy;ypad; nkl;upf; nlhd;dhf 

mike;jJld; ,yq;ifapd; cw;gj;jp 

Rkhu; 8223 nkl;upf; nlhd; MFk;.

	 vs; gapu;nra;ifapy; vjpu;nfhs;Sk; 

Kf;fpa gpur;ridfshf vs; 

mWtil nra;tjw;F Vw;ww;Nghy; vs;  

ntl;Ltjw;Fk;> mLf;fp itg;gjw;Fk; 

kw;Wk; tpij gpupg;gjw;Fk; cau; ciog;G 

Njitg;gLjy; MFk;. ,e;j jilia 

rkhspf;f xUq;fpize;j mWtil 

,ae;jpuq;fisg; gad;gLj;JtJ xU 

khw;wPlhFk;. ,Ug;gpDk; vs; gapupd; 

,ae;jpu mWtilia vspjhf;Ftjw;F  

xNu rPuhf Kw;wp> cyu;e;J kw;Wk;  

Fiwe;j vz;zpf;ifapyhd ,iyfSld; 

fhzg;gLjy; Ntz;Lk;.  

	 ,ae;jpu mWtilf;F Kd; vs; gapu; 

rPuhfTk; tpiuthfTk; cyu;j;Jtjw;F 

<uePf;fp fhuzp (Desiccants) kw;Wk; ,iy 

cjpu;tjpid Jupjg;gLj;Jk; (Defoliants) 
jputj;jpid gad;gLj;j KbAk;. gapu; 

clypaw; Kjpu;r;rpailAk; NghJ my;yJ 

tpij cw;gj;jp  
vs; nra;ifapy;  

xNu rPuhf cyu;jy; kw;Wk; ,iy  

cjpu;jiy nraw;gLj;j gy;NtW  

,uhrhad jputq;fspid  

gupNrhjid nra;jy; 
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Fiwe;jgl;rk; 70% nghj;jpfspd; gr;ir 

epwkhdJ nkd;gr;ir my;yJ kQ;rs; 

epwkhd gr;ir epwkhf khWk; NghJ> ​​
,iyfs;> fhk;Gfs; kw;Wk; nghj;jpfs; 

cyu;tij Jupjg;gLj;j <uePf;fpapid 

gapupd; kPJ njspf;fyhk;. mjpfstpy; 

vs; gapulg;gLk; mnkupf;fh> rPdh> <uhd; 

kw;Wk; gpNurpy; Nghd;w gy ehLfspy; 

vs; nrbfs; rPuhf kw;Wk; tpiuthf  

cyu;j;jg;gLtij Jupjg;gLj;j gy;NtW 

,urhadq;fs; gad;gLj;jg;gLfpd;wJ. 

	 jw;NghJ ,yq;ifapd; tptrhaj; 

Jiwapy; gpujhd jilahf ,Ug;gJ 

njhopyhsu; gw;whf;FiwahFk;. vdNt 

tptrhaj;jpy; Kbe;jtiu Fwpg;ghf 

gapu;fspy; mWtil nra;Ak;  

nraw;ghl;bid ,ae;jpukakhf;fy; 

tptrhapfSf;F xU rpwe;j khw;W  

topahFk;. ,e;j fUj;Jf;fisf;  

fUj;jpy; nfhz;L tpij cw;gj;jpf;fhf  

nra;ag;gLk; vs; mWtilapd; 

NghJ gapu; Nrjj;ijf; Fiwf;fTk;   

,ae;jpu mWtilia vspjhf;Ftjw;Fk; vs;  

gapiu xNu rPuhf cyu;j;Jtjw;F kw;Wk; 

,iy cjpu;jiyj; Jupjg;gLj;Jtjw;F 

<uePf;fpahf gy;NtW ,urhadq;fis 

gad;gLj;Jtjw;fhd rhj;jpaj;ij  

Nrhjpf;f ,e;jg; gupNrhjid elj;jg;gl;lJ. 

tptrhaj; jpizf;fsj;jpd; fPo; cs;s 

muyfq;tpy gpuhe;jpa tptrha Muha;r;rp 

kw;Wk; mgptpUj;jp epiyaj;jpy; 2020 Mk; 

Mz;L rpWNghfj;jpy; ,g; gupNrhjid 

Nkw;nfhs;sg;gl;lJ.

	 mjw;fhf ANK SE 03 (90 - 100 
ehl;fs; taJila) fUg;G tpijAila 

vs; tu;f;fk; gad;gLj;jg;gl;lJ. xU 

n`f;NlUf;F 7 fpNyhfpuhk; tpijfs; 

vd;w mstpy; tpijfs; tpijf;fg;gl;L 

Njitg;gLk; NghJ kl;Lk; ePu;g;ghrdk; 

nra;ag;gl;lJ.

	 <uePf;fp ,urhad jputj;ij  

nghj;jp 75% Kjpu;r;rpapid mile;j 

gpd; (tpijj;J 75 Kjy; 80 ehl;fSf;F 

,ilNa) gad;gLj;jg;gLk;. ,e;j  

,urhadq;fspd; kjpg;gPl;bd; gpd;dzpapy; 

cs;s Kf;fpa Nehf;fk; vs;  

gapu;nra;ifapd; tpij cw;gj;jpapy; 

cyu;jy; kw;Wk; ,iyAjpu;T Mfpatw;iw 

Cf;Ftpg;gjw;fhd jpwidr; gupNrhjpg;gJ 

MFk;. <u ePf;fp kw;Wk; ,iy  

cjpu;tjpid Cf;fg;gLj;Jk; jputk; 

vd 8 rpfpr;irfs; ve;jnthU ,urhad  

rpfpr;irfSkpd;wp fl;Lg;ghl;Lg;  

gupNrhjidAld; Nkw;nfhs;sg;gl;lJ.
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rpfpr;ir 01 

rhjhuz NkirAg;G 40g/l

rpfpr;ir 02

NkirAg;G 45g/l

rpfpr;ir 03

vjNghd; 2000ppm 

rpfpr;ir 04

vjNghd; 4000ppm 

rpfpr;ir 05

xU ,urhad fisehrdpahd  

FSNghrpNdl; mNkhdpak; (nraw;ghl;L 

%yg;nghUs; 280g/l) 7.0ml/l

rpfpr;ir 06

FSNghrpNdl; mNkhdpak; (nraw;ghl;L 

%yg;nghUs; 280g/l) 9.4ml/l

rpfpr;ir 07

xU Nrjd %yj;jpypUe;J jahupf;fg;gLk; 

ngynfhdpf; mkpyk; vDk; G+r;rpf;nfhy;yp 

(nraw;ghl;L %yg;nghUs; 570g/l) 30ml/l

rpfpr;ir 08

ngynfhdpf; mkpyk; (nraw;ghl;L  

%yg;nghUs; 570g/l) 40ml/l

rpfpr;ir 09

ve;jnthU ,urhadKk; ,lg;glhj fsk; 

	 ,e;j cyu;j;jpfs; midj;Jk; 

nrbapd; ,iyfs; kw;Wk; jz;Lfs; 

KOtijAk; eidf;FkhW  ehg;nrf; 

njspg;ghdpidg; gad;gLj;jp fhiy  

Neuj;jpy; gapupd; midj;Jg; gFjpfspw;Fk; 

njspf;fg;gl;lJ.

	 cyu;j;jpfis njspj;j 3> 5> 7 

kw;Wk; 9 ehl;fspy; ,iy fha;jy;> ,iyfs;  

tpOjy;> nghj;jp fha;jy; kw;Wk; nghj;jp 

ntbg;G gw;wpa juT Nrfupf;fg;gl;lJ. 

NkYk; mWtilapd; NghJ tpOk;  

tpijfspd; rjtPjk;> mWtil nra;j 1 

kw;Wk; 4 khjq;fspy; tpij Kisf;Fk;  

rjtPjk; kw;Wk; tpijapd; tPupak;  

MfpaitAk; Ma;T nra;ag;gl;lJ.

,iy cyu;tjw;fhf 

,urhad jputq;fspd; jhf;fk; 

	 ngUk;ghYk; vs; epiyaw;w 

tsu;r;rpapidf; fhl;LtJld; fPo;  

Kidfspy; cs;s ,iy kQ;rs; ep-

wkhf khwp cjpUk; NghNj kz;zpy; 

Nghjpa <ug;gjk; fhzg;gbd; jhtuj;jpd; 

Nky; gFjpapy; Gjpa G+f;fis fhz 

KbAk;. vdNt xNu Neuj;jpy; gapiu  

cyu;j;Jtjw;F cyu;j;jp kw;Wk;  

,iyAjpu;tjpid Jupjg;gLj;Jk;  

jputq;fspidg; gad;gLj;JtJ mtrpak; 

MFk;. cyu;j;jp ,lhj jhtuq;fSld; 

xg;gpLk; NghJ midj;J ,urhadj; 
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njspg;GfspYk; 3 ehl;fSf;Fg; gpwF 

50% f;Fk; mjpfkhd ,iyfs; cjpu;tJ  

mtjhdpf;fg;gl;lJ. kw;wa rpfpr;irfSld; 

xg;gpLk;NghJ 5> 6> 7> kw;Wk; 8 rpfpr;irfs; 

5 ehl;fSf;F gpd; ,iyfspy; 70%,Yk; 

mjpfkhd ,iyfs; thliyf; fhl;baJ

,iyfis ePf;Ftjpy; 

,urhadq;fspd; jhf;fk;

	 1> 2> 3> kw;Wk; 4 rpfpr;irfspd; 

%d;W ehl;fSf;Fg; gpwFk; $l  

fzprkhd msT mjpf ,iy cjpu;jy; 

(Rkhu; 50%)  tpfpjj;ijf; mtjhdpf;f  

$bajhf ,Ue;jJ. ,J xd;gJ  

ehl;fspy; 90% Ij; jhz;baJ. vdpDk; 

kw;w midj;J cyu;j;jpfspid  

gad;gLj;Jtjd; %yk; ,iy cjpu;T 

50% Fiwthf ,Ue;jJ. 

fha;fis cyu;j;Jtjpy;  

,urhadq;fspd; jhf;fk;

	 5> 6> 7 kw;Wk; 8 rpfpr;irfspy; 

njspj;J 3 ehl;fspNyNa $l mjpf 

fha;fs; cau; cyUk; rjtPjj;ij  

mspj;jJld; 7 kw;Wk; 9 ehl;fspy; ,e;j 

,urhadq;fs; 90%f;Fk; mjpfkhd 

fha;fis cyu;j;Jfpd;wd. 1> 2> 3> kw;Wk; 

4 rpfpr;irfspd; gad;ghL kw;wtw;Wld; 

xg;gpLk;NghJ fha; cyu;j;Jk; rjtPjj;ij 

Fiwthff; fhl;baJ. 

nghj;jp ntbg;gpw;F  

,urhadq;fspd; jhf;fk;

	 4> 5> 6> 7 kw;Wk; 8 rpfpr;irfs; 

,l;L 7 ehl;fSf;Fg; gpwF 60% f;Fk; 

mjpfkhd fha; ntbg;igf; fhl;baJ. 

cyu;j;jp gad;ghl;bw;F 9 ehl;fSf;Fg; 

gpwF rpfpr;irfs; 1> 2 kw;Wk; fl;Lg;ghl;L 

rpfpr;ir vd;gd Fiwe;jgl;r nghj;jp nt-

bg;igf; fhl;baJ.

mWtil Neuj;jpy;  

tpijfs; rpjWjy;

	 mWtilapd; NghJ mjpf  

tpijfs; rpjWjy; rjtPjk; 5> 6 kw;Wk; 

7 rpfpr;irapd; jhtuq;fspy; fhzg;gl;lJ. 

NkYk; 1> 2 kw;Wk; 3 rpfpr;irfs;  

mWtilapd; NghJ tpijfs;  

rpjWtjw;F vjpuhf kj;jpa mstpy;  

jhf;fj;ij Vw;gLj;jpaJ. 
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Muha;r;rpf;fhd gq;fspg;G

Nf. [p. b. v];. gz;lhu

b. b. vd;. Fkhu

vk;. b. I. Fzjpyf

lgps;A+. vk;. v];. v];. tpN[Re;ju

lgps;A+. lgps;A+ v. v. Fkhu

gp. b. lgps;A+ gz;lhu

gpuhe;jpa tptrha Muha;r;rp kw;Wk;  
mgptpUj;jpikak;> muyfq;tpy

lgps;A+. v. tp[pjtu;z

mtiu kw;Wk; vz;nza; gapu;fs;
Muha;r;rp kw;Wk; mgptpUj;jp ikak;>

mFzNfhygy];]

tpij Kisg;G

	 mWtilf;F xU khjj;jpw;Fg; 

gpwF tpij Kisg;G tPjk; 53% Kjy; 75% 

tiuapYk; mJ %d;W khjq;fSf;Fg; 

gpwF 60% Kjy; 78% tiuapYk;  

fhzg;gl;lJ. mjd;gb> tpij  

Kisg;gjw;Fg; gad;gLj;jg;gLk;  

,urhadq;fshy; ve;jg; ghjpg;Gk; 

,y;iy vd;gJ njupe;jJ. NkYk;  

tpijfspd; tPupaj;jpw;Fk; gad;gLj;jg;gLk;  

,urhadq;fshy; ve;jg; ghjpg;Gk; ,y;iy 

vd;gJk; mtjhdpf;fg;gl;lJ.

	 mjd;gb midj;J ,urhad  

rpfpr;irfSk; vs; cyu;j;Jjy;> ,iyfs; 

tpOjy;> fha;fis cyu;j;Jjy; kw;Wk; 

fha;fs; ntbj;jy; Mfpatw;wpy; Fwpg;gplj;jf;f  

tpisitf; nfhz;bUg;gijf; fhz 

Kbe;jJ. ,urhadk; ,l;L xU thuj;jpd; 

gpd; vs; mWtilf;F jahuhf ,Ug;gJ 

cWjp nra;ag;gl;lJ. 5> 6> 7 kw;Wk; 8  

rpfpr;irfs; tpij Kisg;G kw;Wk; tpij  

tPupaj;ij ghjpf;fhjjhy; ,it tpij  

cw;gj;jpfhd vs; gapu;nra;iff;F gaDs;s 

tpijg; nghUl;fshf gad;gLj;jf; 

$baJ vd milahsk; fhzg;gl;lJ.  

,Ug;gpDk; ,e;j ,uz;L ,urhadq;fSk; 

czTf;fhf nra;Ak; gapu;nra;ifapw;F  

(FSNghrpNdl; mNkhdpak; kw;Wk;  

ngyNfhdpf; mkpyk;)gupe;Jiuf;fg;gl 

,y;iy. ,J Nghd;w re;ju;g;gq;fspy;  

fisehrdp kpFjpfsw;w mWtilg;  

ngWtjw;F NkirAg;G kw;Wk; vjNghd;  

(rpfpr;irfs; 1> 2> 3> kw;Wk; 4) vd;gtw;iw 

,iyAjpur; nra;jy; kw;Wk; cyu;j;jpfshf 

gad;gLj;j KbAk;.
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fj;jup kw;Wk; ghfy; gapu;nra;ifapy;; ntz; <  

kw;Wk; mOf;fztdpid fl;Lg;gLj;j nghUj;jkhd  

gy;NtW nray;ghLj;jpwd; nfhz;l Gjpa  

G+r;rpehrdpfisg; gad;gLj;JNthk;

ntz; < kw;Wk;; mOf;fztd; Mfpait 

fj;jup kw;Wk; ghfypy; Fwpg;gplj;jf;f 

Nrjj;ij Vw;gLj;Jk; G+r;rpfs; MFk;. 

,e;j ,uz;L G+r;rpfSk; jhtu  

itu];fspd; fhtpahf njhopw;gLtJld; 

gpujhdkhf itu]; Neha;fspid 

gug;Gtjhy; Nrjk; tpistpf;Fk;.  

Nkw;fz;l gapu;fspy;  nghJthf itu]; 

Neha;fs; ghfy; gapupy; fhzg;gLk;. 

,g; gapu;nra;ifspy; kpfTk; nghJthd 

ntz; <f;fs; Bemisia tabaci kw;Wk; 

Trialeurodes vaporariorum MFk;. 

mOf;fztdpilNa Myzus persicae 
gpujhdkhdjhFk;.

	 G+r;rpehrdpfspd; gad;ghL  

G+r;rpfisf; fl;Lg;gLj;Jtjpy; Kf;fpa 

gq;F tfpf;fpwJ Mdhy; njhlu;e;J G+r;rp 

nfhy;ypfisg; gad;gLj;Jk; NghJ>  

Fwpg;ghf mNj nraw;ghl;Lj;jpwDila 

G+r;rpehrdpfisg; gad;gLj;Jk; NghJ> 

G+r;rpfs; me;j G+r;rpehrdpfSf;F  

jhq;Fk; jpwd; ngUfpd;wd. ,e;jg; gz;G 

G+r;rpehrdp vjpu;g;G vd miof;fg;gLfpwJ. 

kw;Wk; rkPg Ma;Tfspd;gb> Bemisia  
tabaci  kw;Wk; Trialeurodes  
vaporariorum  Mfpa ntz; <f;fs; 

kw;Wk; Myzus persicae mOf;fztd; 

rpy FOf;fisr; Nru;e;j  

gy G+r;rpehrdpfSf;F vjpu;g;igf;  

fhl;Lfpd;wJ vd fz;lwpag;gl;Ls;sJ.

	 G+r;rpehrdpfSf;F ntz; <f;fs; 

kw;Wk; mOf;fztd;fs; kpf tpiuthf 

vjpu;g;G rf;jpia tsu;g;gjdhy; me;j 

G+r;rpfisf; fl;Lg;gLj;j nghUj;jkhd 

xd;wpize;j Kiwfisg; gad;gLj;j 

Ntz;Lk;. ,jd; fhuzkhf G+r;rpfSf;F 

,ilNa vjpu;g;G tsu;f;Fk;  

jpwidj; jhkjg;gLj;Jtjw;F gy;NtW  

nray;ghl;Lj; jpwd;fisf; nfhz;Ls;s 

G+r;rpehrdpfs; gad;gLj;jg;gLk;. vdNt 

,e;jg; G+r;rpfisf; fl;Lg;gLj;jk; NghJ 

Vw;gLk; vjpu;g;gpidf; fUj;jpw; nfhz;L  

tptrha jpizf;fsj;jhy; gupNrhjpf;fg;gl;L 

vjpu;tUk; fhyj;jpy; fl;Lg;ghl;L ngNf[; 

jahupg;gjw;F gupe;Jiuf;fg;gl;Ls;sJ.
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	 Nkw;fz;l Nehf;fj;jpw;fhf 

2015 njhlf;fk; 2018 Mk; 

Mz;L tiu xd;Wf;nfhd;W 

NtWg;gl;l nraw;ghLila 4  

FOf;Fupa Gjpa G+r;rpehrdpfs; 5 ntz; 

<f;fs; kw;Wk; mOf;fztd;fisf;   

fl;Lg;gLj;Jk; nraw;jpwd; guPl;rpf;fg;gl;lJ. 

 ,e;j G+r;rpehrdpfshd ry;Nghf;]h/g;Nshu; 

G+r;rpehrdp nraw;ghl;Lj;jpwd;

,LksT 

(n`f;Nlaupw;F 

kpy;ypyPw;wu;  

my;yJ fpuhk;)

nrwpT(ePu; 

10 yPw;wupw;F 

cw;gj;jpf;F 

kpy;ypyPw;wu; 

my;yJ fpuhk;)

gapu;

ry;Nghf;]h/g;Nshu;  
50% WG

Rthr er;R- epnfhbdpf;  

mirl;ily; Nfhypd; vRj;jNu]; 

thq;fpapd; nghl;bia  

xOq;Fg;gLj;Jk; ry;Nghf;rikd; 

- 4C 

100 - 250 
fpuhk;

03 fpuhk;

ghfy;  

kw;Wk;  

fj;jup

ignkl;NuhrPd; 
50% WG

Rthr er;R- czu;rpAs;s 

mq;fq;fspd; fw;wad; gupkhw;W 

Clf xOq;Fg;gLj;Jjy; gpubd; 

mNrhkPj;Njd; topj;Njhd;wy; - 9B

160 - 400  
fpuhk;

05 fpuhk;

ghfy;  

kw;Wk;  

fj;jup

/g;ShgpuhbgpA+Nuhd;  
20% SL

Rthr er;R- epnfhbf; mirl;ily; 

Nfhypd; vRj;jNu]; thq;fpapd; 

nghl;bia xOq;Fg;gLj;Jjy; - 

gpAl;lNfhypl; - 4D

415 - 780  
kp.yP

13 kp.yP fj;jup

igup/g;ShFtpdhNrhd; 
20% SC

Rthr er;R- czu;rpAs;s 

mq;fq;fspd; fw;wad; khw;Wk; 

Clf xOq;Fg;gLj;Jjy; gpupl;ld; 

vNrhkpnjd topj;Njhd;wy;; - 9B

160 - 360 
kp.yP

05 kp.yP fj;jup

];igNuhnkrp/ngd;  
24% SC

nfhOg;G njhFg;G kw;Wk; 

tsu;r;rpia xOq;Fg;gLj;Jk; - 

mrl;ily; Nfhyp fhNghf;rpNy]; 

jilnra;jy; nll;Nuhdpf; kw;Wk; 

nlk;ukpf;  topj;Njhd;wy; - 23

100 - 250 
kp.yP

03 kp.yP fj;jup

50%WG, ignkl;NuhrPd; 50%WG,  
/g;ShgpuhbgpA+Nuhd; 20%SL,  
];igNuhnkrp/ngd; 24%SC kw;Wk;  

igup/g;ShFtpdhNrhd; 20%SC ,tw;wpd; 
nraw;ghl;Lj;jpwd; kw;Wk; Ma;Tld; 

njhlu;Gila jfty;fs; fPo; Fwpg;gl;l 

ml;ltizapy; fhz KbAk;.

ml;ltiz 01 : ghfy; kw;Wk; fj;jup nra;ifapy; ntz; < kw;Wk; mOf;fztd; fl;Lg;ghl;bw;F  

	 	   Gjpa G+r;rpehrdp njupT njhlu;ghd fs mtjhdpg;G jfty;

2a, 2b, 2c cupkk;ngw;Nwhu; %tu;> WG <ukhf;ff;$ba fl;b : SL-ePupy; fiuaf; $ba nghUs; ;SC- ePupy; njhq;fy; fiury; 
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	 G+r;rpf; fl;Lg;ghl;Lf;fhd  

G+r;rpehrdpfisj; Nju;e;njLg;gJ rpwpJ 

fhyk; vLf;Fk; nraw;ghlhFk;. Fwpg;ghf 

Gjpa G+r;rpehrdpfisj; Nju;e;njLf;Fk; 

NghJ mtw;wpd; nray;jpwid Rkhu; 

3 gapu; Nghfq;fSf;F Ma;T nra;a 

Ntz;Lk;. ,j;jifa fs Ma;TfSf;F  

nghUj;jkhd tpisepyk; kw;Wk; 

Ma;T nra;a Ntz;ba gPilG+r;rpfs; 

,Ug;gJ mtrpak; MFk;. Nkw;fz;l  

cz;ikfspid kdjpy; itj;J ,t; 

Ma;Tfs; elhj;jg;gl;ld.

	 fsg; gupNrhjid KbTfSf; 

Nfw;g ry;Nghf;]h/g;Nshu; 50% WG, 
ignkl;NuhrPd;; 50% WP, /g;ShgpuhbgpA+Nuhd; 

20%SL, ];igNuhnkrp/ngd; 24%SC, 

G+r;rp ehrdp

gPilf;F  

vjpuhf ruhrup rjtPj  

nray;jpwd

ntz;  

<
mOf;fztd; 

ry;Nghf;]h/g;Nshu 
50% WG 71% 60%

ignkNlhrPd; 
50% WG # 89% 78%

ignkNlhrPd;  

50% WG # 89% 61%

ignkl;NuhrPd; 
50% WG # 87% 62%

/g;ShgpuhbgpA+Nuhd; 
20% SL 84% 98%

igup/g;ShFtpdhNrhd; 
20% SC 93% 98%

];igNuhnkrp/ngd; 
24% SC 69% 74%

ml;ltiz 2 : Ma;tpd; 3 jlitfspy; 

xt;nthU G+r;rpehrdp rpfpr;irf;Fk; fzf;fplg;gl;l 

ntz; <f;fs; kw;Wk; mOf;fztd; fl;Lg;ghl;bd; 

ruhrup rjtPj nray;jpwd;

igup/g;ShFtpdhNrhd; 20%SC  vDk; 

G+r;rpehrdpfs; fw;if 2,d; NghJ 

my;yJ 3 ,y; N;kw;Fwpg;gpl;l ml;ltiz 

01 ,y; Fwpg;gplg;gl;l nrwptpy; ,Ljypd; 

%yk; G+r;rpf;fl;Lg;ghl;by; Fwpg;gplj;jf;f 

Kd;Ndw;wj;jpid fhzKbe;jJ.

	 mjd;gb> ntz; <f;fs; 

kw;Wk; mOf;fztd;fSf;F vjpuhf  

Nju;e;njLf;fg;gl;l Gjpa G+r;rpehrdpfspd; 

ruhrup rjtPj nray;jpwd; Ma;Tfspd; 

vz;zpf;iff;F Vw;g fzf;fplg;gl;L fPNo 

nfhLf;fg;gl;Ls;sJ.

# - 2a, 2b, 2c cupkk;ngw;Nwhu; %tu;>  

WG- <ukhf;ff;$ba fl;b : SL-ePupy; fiuaf; 

$ba nghUs; SC- ePupy; njhq;fy; fiury; 
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	 NkNy Ma;T nra;ag;gl;l  

G+r;rpehrdpfspd; nraw;ghl;L gz;Gfs; 

kw;Wk; gpw Fzhjpraq;fisf;  

fUj;jpy; nfhz;L kw;wa G+r;rpf;  

fl;Lg;ghl;L KiwfSld; xz;wpizj;J  

mtw;iwg; gad;gLj;Jtjd; %yKk; 

xU Nghfj;jpy; xNu nraw;jpwd; cs;s  

G+r;rpf;nfhy;ypfspd; gad;ghl;il xU 

gapUf;F xd;W my;yJ ,uz;L Kiw 

kl;LNk gad;gLj;Jtjd; %yKk;  

G+r;rpnfhy;yp vjpu;g;G Vw;gLj;Jtij  

jhkjg;gLj;jp kpfTk; gaDs;s G+r;rpf; 

fl;Lg;ghl;il Nkw;nfhs;s KbAk;.

                                                               

Muha;r;rpf;fhd gq;fspg;G

[ptdp khurpq;f

gPilf;nfhy;yp gjpT mYtyfk;>
Nguhjid

ejPuh rkurpq;f

Rgh\pdp kLfy;y

G+q;fdpapay; Muha;r;rp kw;Wk; mgptpUj;jp 

epWtdk;>fd;ndhUt

nra;ahky; 

nra;j cjtpf;F 

 itafKk;

thdfKk; 

Mw;wy; mupJ

jhd; Xu; cjtpAk; Kd; 

nra;ahjpUf;fg; gpwd; 

jdf;F nra;j  

cjtpf;F  

kz;Zyfj;ijAk; 

tpz;Zyfj;ijAk; 

ifkhwhff;  

nfhLj;jhYk; <L Mf 

KbahJ.

-jpUf;Fws;-
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,yq;ifapy; cs;s gy;NtW 

tptrha R+oypay; tyaq;fspy; 

rpd;d ntq;fha gapu;nra;ifapid  

mjpfkhfNth my;yJ FiwthfNth  

nra;ayhk;. mtw;wpy; cyu; kw;Wk; ,il 

tyaq;fspy; rpd;d ntq;fhaj;ij 

 ntw;wpfukhf gapupl mjpf tha;g;G cs;sJ. 

	 ,yq;ifapd; tUlhe;j rpd;d 

ntq;fhaj; Njit Rkhu; 64>300 nkw;wpf; 

nlhd;fshFk;. me;jj; njhifia G+u;j;jp  

nra;tjw;F 6020 nkl;upf; nlhd;id 

,wf;Fkjp nra;a Ntz;bAs;sJ  

(AgStat 2020). ,jd; fhuzkhf ehl;bw;F  

Njitahd msT rpd;d ntq;fhaj;ij 

ehl;bDs; cw;gj;jp nra;Ak; Nehf;fj;Jld;> 

mq;Fznfhyngy];]tpy; cs;s mtiu 

kw;Wk; vz;nza; gapu;fs; Muha;r;rp 

kw;Wk; mgptpUj;jpikaj;jpy; rpd;d  

ntq;fha ,dg;ngUf;fj; jpl;lk;  

nray;gLj;jg;gl;lJ.

	 rpd;d ntq;fhak; 99%  
,aw;ifahfNt kfue;jr; Nru;f;if nra;Ak; 

gapu; MFk;. cs;ehl;by; Nrfupf;fg;gl;l 

gd;Kfj;jd;ik ^Heterogeneous& nfhz;l 

cs;ehl;L kugZTld; 9 rpd;d ntq;fha 

tu;f;fq;fs; kw;Wk;  9 njupTfs; tre;jf; fhy  

epiyg;gLj;jypw;F cl;gLj;jg;gl;lJld;  

,aw;ifahf (NjdP %yk;) kw;Wk; 

nraw;ifahf nra;ag;gl;l ,dg;ngUf;fk; 

%yk; F1 (KjyhtJ jiyKiw) 

ngw;Wf; nfhs;sg;gl;lJ.  mt; F1 ,d;  
cz;ik tpijj; jiyKiwia fsj;jpy;  

el;L ngwg;gl;l Fkpopd; %yk;  ngwg;gLk; 

mjpf jpwd; nfhz;l mjpf tpisr;rypidj; 

jUk;> Neha;f;F vjpu;g;gpidf; fhl;Lfpd;w> 

FWfpa fhyj;jpy; mWtil nra;af; 

$ba> NkYk; ngupa Fkpoj;jpidf;  

nfhz;l tu;f;fq;fs; Nju;e;njLf;fg;gl;L  

tre;jkakhf;fYf;F cl;gLj;jg;gl;L 

F2 cz;ik tpijg; jiyKiw  

(jpwe;j jiyKiw) ngwg;gl;lJ. gpd;du; 

mtw;wpw;fpilNa jd;kfue;jr; Nru;f;ifia  

mDkjpg;gjd; %yk; ngwg;gl;l F3 
cz;ikahd tpij jiyKiwfs;  fsj;jpy; 

gapuplg;gLtjd; %yk; cw;gj;jp 

nra;ag;gl;ld> mjpypUe;J gjpa  

rpd;d 
ntq;fha 
tu;f;fnkhd;W

mjpf mWtiliag; ngw;Wf;  

nfhLf;Fk; 

GjpaÉ
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Muha;r;rpf;fhd gq;fspg;G

,. Nf. vuz;jp rp. eadh

vr;. vd;. Nf. Fzjpyf

xa;. gp. N[. mkurpq;f

I. Mu;. ypadNf

[p. b. vd;. FzNrfu

vk;. tp. gp. n[aRe;ju

mtiu kw;Wk; vz;nza; gapu;fs;
Muha;r;rp kw;Wk; mgptpUj;jp ikak;>

mFzNfhygy];]

,dg;ngUf;fk; %yk; jiyKiw  

Kd;Ndw;wg;gl;lJ. ,q;F gjpa  

,dg;ngUf;fk; %yk; guk;giu Nkk;ghL 

nra;ag;gl;ljhy; kugZ mikg;gpy; jpwe;J 

tplg;glYf;F rhj;jpak; jtpu;f;fg;gl;lJ.

	 jiyKiw Nkk;ghL  

MW jiyKiwfSf;F (F6)  
Nkw;nfhs;sg;gl;lJ kw;Wk; njupT 

nra;ag;gl;l CLO-2015/1  kw;Wk;  

CLO-2015/2 Mfpa njupTfspd; fs 

Ma;T Njrpa gapu; xUq;fpizg;G  

NrhjidfSf;Fg; gpwF epu;thf 

tu;f;fq;fshd  ARLCLO1 kw;Wk;  

ARLCLO2 Mfpatw;iw tay;fspy; 

gapu; nra;ag;gl;l tu;f;f ,iaghf;fj;ij  

gupl;rpj;J ghu;f;Fk; NghJ gupNrhjidfspy; 

ruhrupahf n`f;NlaUf;F 20 - 22  

nkw;wpf; nlhd; tpisr;ry; ngwg;gl;lJ. 

NkYk; rpy re;ju;g;gq;fspy; n`f;NlaUf;F 

27.1 nkw;wpf; nlhd; rhj;jpa tpisr;ry; 

vjpypntt gpuNjrj;jpy; ngwg;gl;lJ. 

	 Nju;e;njLf;fg;gl;l Nkw;fz;l 

njupTfs; ,uz;by;;; CLO-2015/2 Nju;T 
tptrhapfsplkpUe;J mjpf tuNtw;igg; 

ngw;wJ kw;Wk; 2021 Mk; Mz;by;  

eilngw;w tu;f;f gupe;Jiuf; FOthy; 

"ANKCLO1" vDk; ngaupy;  

rpghupRnra;ag;gl;lJ.

	 ANKCLO1 tu;f;fj;jpd; ruhrup 

cauk;; 28 - 30 nr.kP MFk;. jhtuj;jpd; 

,iyfs; rhk;gy;-gr;ir epwj;jpw;F rhu;ghf 

,Ug;gJld; Neuhf fhzg;gLk;. xU  

nrbapy; 3 - 7 Fkpoq;fs; fhzg;gLk;. 

xU Fkpoj;jpd; ePsk;/mfy tpfpjk; 

1.2 - 1.3 f;F ,ilapy; cs;sJ 

kw;Wk; ngU kw;Wk; rpW Nghfj;jpYk;  

gapu;nra;a KbAk;. taypy; elg;gl;L 75 - 85  

ehl;fspy; mWtil nra;ayhk;.
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ghiyg; gad;gLj;jp jahupf;fg;gLk; 

I];fpuPk; cyfpy; ngupatu;fs; kw;Wk; 

rpwpatu;fs; kj;jpapy; kpfTk; gpugykhd 

,dpg;G kl;Lky;y rf;jpia toq;Fk;  

rj;jhd czthfTk; cs;sJ. I];fpuPk; 

jahupg;gpy; mjpfstpy; Nru;khdg;  

nghUl;fshf epw%l;bfs;  

gad;gLj;jg;gLfpd;wd NkYk; ,it 

re;ijapy; vg;NghJk; ,urhadg;  

nghUl;fshff; fhzg;gLtJld; mit 

cly; MNuhf;fpaj;jpy; ghjfkhd 

tpisTfis Vw;gLj;Jk; Mw;wiyf;  

nfhz;Ls;sd.

	 rf;futs;spf; fpoq;fpy;  

fhNghi`l;Nul;Lfs;> Gujq;fs;> tpl;lkpd;fs;  

kw;Wk; nghyp/gPdhy; fyitfs;  

epiwe;Js;sd. rf;futs;spf;fpoq;iff; 

fwpahf kw;Wk; mtpj;J czthf  

cl;nfhs;sg;gLfpd;wJ. ngWkjp Nru;f;fg;gl;l 

czT cw;gj;jpahdJ kpfTk; Fiwthd 

kl;lj;jpy; ,Ug;gjhy; jw;NghJ Gjpa  

cw;gj;jpfis Nehf;fpaNghf;F fpoq;F 

cw;gj;jpj; Jiwapy; cs;sJ.

	 kQ;rs; epw rf;futs;spf;fpoq;F 

tu;f;fnkhd;wpidg; gad;gLj;Jtjd;  

%yk; I];fpuPKf;Fj; Njitahd 

tu;zk; kw;Wk; ,e;j fNuhl;bdha;L  

epw%l;bfspypUe;J gPw;wh fNuhl;bd; 

clk;gpDs; xd;wpizAk; NghJ cUthFk;  

tpl;lkpd; A ia ngw;Wf; nfhs;Sk;  

tha;g;gpd; fuzkhf ,t;thW I];fpuPkpy;  

Cl;lr;rj;ij Nru;f;Fk; Mw;wypid  

mbg;gilahff; nfhz;L rf;futs;spf; 

fpoq;ifg; gad;gLj;jp I];fpuPk; jahupf;f  

jpl;lkplg;gl;lJ.

kQ;rs;  
rf;futs;spf; fpoq;F 

I];fpuPk; 
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	 ,e;j Muha;r;rpapy; kQ;rs;  

rf;futs;spf; fpoq;F tu;f;fkhd 

“mkh”itg; gad;gLj;jp elj;jg;gl;lJ. 

Kjypy; Gjpa ,dpg;G rf;futs;spf;fpoq;if 

fOtp Njhy; cupf;fg;gl;L Rj;jk; 

nra;ag;gl;L Jz;Lfshf ntl;b xU 

cyu;j;jpapd; cjtpAld; cyu;j;jg;gl;lJ. 

<ug;gjd; 5%f;F Fiwf;fg;gl;L khthf;fp 

NykpNdl; nra;ag;gl;l nghjpapy;  

Nrkpf;fg;gl;lJ. 100% ghy; kw;Wk; 

nraw;if epwq;fs; Nru;f;fg;gl;l  

I];fpuPk; jahupg;G fl;Lg;ghlhf itj;J 

,e;j Nrhjidfs; Nkw;nfhs;sg;gl;ld.  
58% ghYf;Fg; gjpyhf me;j msit 

ePf;fptpl;L mNj msT jz;zPu;  

fdtsT rf;futs;spf;fpoq;F khitf; 

fye;J 3 I];fpuPk; tif cw;gj;jpf;fs; 

mjhtJ 1%, 2% kw;Wk; 2.6%  

rf;futs;spf;fpoq;F khit NkNy cs;s 

msT jz;zPupy; fye;J  I];fpuPk;  

jahupf;fg;gl;lJ. ,e;j 4 tif  

I];fpuPk;fSk; ,yq;if juepu;zak; 

kw;Wk; Rit czu;jpwd; Mfpatw;wpw;fhf  

gFg;gha;T nra;ag;gl;lJ. 

	 nfhOg;gw;w ghy; jplg;nghUs;fs; 

(MSNF kjpg;G) mjpfkhf fhzg;gLtjd;  

fhuzkhf mg; ngWkjp ,yq;if  

juepiyapd; fPNo cs;sJ. cw;gj;jpapd;  

ghFj;jd;ik mjpfkhf ,Ug;gJld; 

cUFk; jd;ik Fiwthf ,Uf;Fk;. 

cw;gj;jpapy; Nru;f;fg;gLk; midj;J 

cyu;e;j nghUspd; $l;Lj;njhif (TS 
kjpg;G) cau; kjpg;igf; fhl;LfpwJ ,jd; 

tpisthf ey;y I];fpuPk; fl;likg;G 

cUthfpd;wJ Fiwe;j ntg;gepiyapy; 

ciwjy; (Freezing point) kw;Wk; cUFk; 

jd;ikAk; Fiwf;fg;gLk;.  fiuaf;$ba  

jplg;nghUl;fspd; msT (TSS kjpg;G)  

tpUk;gpa Ritia guhkupf;f xU  

epiyahd kjpg;gpy; guhkupf;fg;gLfpwJ. 

rf;futs;spf;fpoq;F I];fpuPk; jahupg;gpy;  

rhjhuz gPl;lh fNuhl;bd; msit tpl 

,uz;L klq;F gPl;lh fNuhl;bd; msT 

kw;Wk; rf;futs;spf;fpoq;fpy; cs;s 

fNuhl;bdpy; 92%  tPjk; cw;gj;jpapy; 

Nru;e;J cs;sjd; fhuzkhf ,aw;ifahd 

epwk; kw;Wk; NghrizAk; fpilg;gJ 

,jd; Kf;fpaj;Jtk; MFk;. NkYk; 

1% ,dpg;G rf;futs;spf;fpoq;F khT  

Nru;f;fg;gl;l I];fpuPk; NkNy cs;s 

gz;Gfis rpwg;ghf ntspg;gLj;jpaJ.

	 Rit> epwk;> fl;likg;G> 

epiyj;jd;ik kw;Wk; xl;Lnkhj;j 

Ritia Nrhjpf;Fk; Nrhjidapy;  

2% kw;Wk; 2.6% rf;futs;spf; 

fpoq;F khT Nru;f;fg;gl;l I];fpuPk;  

jahupg;ig tpl 1% rf;futs;spf;fpoq;F  

khT Nru;j;J jahupf;fg;gl;l I];fpuPk; 

xg;gpLk; NghJ KOikahf ghypy;  

nra;ag;gl;l I];fpuPikg; NghyNt  

RitAilajhf ,Ue;jJ. 

	 fl;likg;G Ma;tpd;gb 100% ghy; 

kw;Wk; 1% ,dpg;G rf;futs;spf;fpoq;F 

khitg; gad;gLj;jpa I];fpuPk;  

jahupg;Gfs; I]; fl;bfs; kw;Wk; 

fhw;W ,ilntspfs; ,Ug;gjhy; rpwe;j  

fl;likg;igf; fhl;baJ. ,e;j  

ngsjPf ,ay;gpd; gb cUFk; tPj  

Ma;tpd; juepu;daj;jpw;F mika cUFk; 

Ntfk; fhzg;gl;lJ.

	 ,e;j KbTfspd; mbg;gilapy; 1% 

rf;futs;spf;fpoq;F khT I];fpuPk; cw;gj;jp 

NkYk; Nrhjidf;F cl;gLj;jg;gl;lJ.  

mjw;Nfw;g fsQ;rpag;gLj;jy; fhy  

Nrhjid> Cl;lr;rj;J gupNrhjid kw;Wk; 

cw;gj;jp nryT Nrhjid nra;ag;gl;lJ.
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	 Cl;lr;rj;J ju Nrhjidapy;  

Gujj;jpd; rjtPjk; kw;Wk; nfhOg;G  

rjtPjk; rhjhuz I];fpuPik tpl  

Fiwthf ,Ue;jJ Mdhy; mJ  

juepiyf;F Vw;g ,Ue;jJ. Mdhy;  

fdpg;nghUl;fspd; rjtPjk; 100% 

ghy; mjhtJ rhjhuz I];fpuPik  

tpl mjpfkhf ,Ue;jJ. jhtu  

%yg;nghUl;fs; Nru;f;fg;gl;ljhy; ,e;j 

mjpfupg;G Vw;gl;Ls;sJ.

	 xU Fiwe;j rf;jp kjpg;G  

(Calorific value) fhuzkhf xU Fiwe;j 

rf;jpapid cila I];fpuPk; jahupg;G 

vd toq;fg;glyhk;. 03 khj fhyj;jpw;F 

Nrkpg;gf epiyikfspd; fPo;  

Nkw;nfhs;sg;gl;l Ma;tpd; gb me;j 

fhyj;jpw;F mij ntw;wpfukhf 

Nrkpf;f KbAk; vd;W gupe;Jiuf;f 

KbAk;. ,e;j 1% rf;futs;spf;fpoq;F 

khTld; jahupf;fg;gl;l I];fpuPk; 1 ypl;lu; 

kw;Wk; 80 fpuhk; fg; ,w;fhd cw;gj;jpr; 

nryT KiwNa &.136.04 kw;Wk; &.10.88 

vd fzf;fplg;gl;lJ.

	 ,t;thW rhjhuz gRg; ghy; 

I];fpuPk; jahupg;gpy; ,Ue;J 50% 
,Yk; mjpf ghiy ePf;fp> mNj msT 

ru;f;fiuts;spf;fpoq;F khit jz;zPupy; 

fye;J I];fpuPk; jahupf;fyhk;. ,J xU 

juepiyf;F Vw;w Cl;lr;rj;J $Ljyhd  

jahupg;G MFk;. NkYk;> rhjhuz  

tpiyapy; cw;gj;jp nra;ag;gl;L re;ijf;F  

toq;ff;$ba rf;futs;spf;fpoq;fpd;  

kjpg;G $l;lg;gl;l cw;gj;jpahf vLj;Jf; 

nfhs;s KbAk;. 

                                                                                        

Muha;r;rpf;fhd gq;fspg;G

v];. vk;. v. rp. A+. Nrdhuj;d

A. vk;. gp. `d;rdp

Nf. lgps;A+. gp. b. fuz;jty

b. Nf. tpN[uj;d

b. gp. fUzhde;j

vr;. vk;. vd;. b. gp. n`d;ehaf;f

vd;. xa;. [p. gp. Nf. epfaq;f

rp. b. nfhbJtf;FMuhr;rp

czT Muha;r;rp myF> fd;ndhWit

b.gp fUzhde;j 

G+q;fdpapay; gapu; Muha;r;rp kw;Wk;  
mgptpUj;jp myF fd;ndhWit 
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new;nra;ifapid fUj;jpw; nfhs;Sk; 

NghJ ePu; Kfhik ,uz;L Kiwfspy;  

nra;ag;gLfpwJ NghJkhd msT ePu; 

,Uf;Fk; NghJ kz; KOikahf ePupdpy;  

%o;fbj;jy; (Submerged) kw;Wk; Fiwe;j 

ePu; epiyfspy; mt;tg;NghJ jz;zPiu  

toq;Ftjd; %yk; tay; nfhs;ssT  

kl;lj;jpy; kz;zpd; <ug;gjj;ij guhkupj;jy; 

(Aerobic) vd;gd gpujhd KiwfshFk;. 

,q;F Submerged epiyapd; fPo; elT 

nra;tJ kpfTk; gpugykhd KiwahFk; 

NkYk; Aerobic epiyapd; fPo; tpijfs;  

tpijf;fg;gLfpd;wd. ,q;F Fwpg;ghf  

Submerged epiyapd; NghJ ​​kz;zpd;  

,urhad gz;Gfspy; Vw;gLk; khw;wq;fs; 

jhtu Nghrizf; fpilg;gpy; gy;NtW 

tpisTfis Vw;gLj;Jfpd;wd.

	 NkYk; xU gapupd; cfe;j 

tsu;r;rpia guhkupf;f gapUf;F Njitahd 

Nghrizfis Kiwahf toq;f 

Ntz;Lk;. ,q;F ngh];gu]{f;F rpwg;G 

,lk; cz;L. ngUk;ghyhd kz;zpy;  

,aw;ifahf cs;s ngh];gu]pd; msT 

Fiwtiltjhy; kw;Wk; gy;NtW  

mfj;JwpQ;ry; vjpu;tpidfs; kz;zpy;  

Vw;gLtjd; fhuzkhf gapUf;F Njitahd 

ngh];gu];rpid Nrjd my;yJ mNrjd 

cuq;fshf kz;zpy; Nru;f;fg;gLfpwJ.  

MdhYk; mq;F ,lg;gLk; ngh];gu]; 

cuj;jpd; msit kpifahf ,y;yhky;  

guhkupg;gJ kpfTk; Kf;fpak; kw;Wk;  

gad;gLj;jg;gLk; ePu; Kfhik  

Kiwf;F Vw;g ,lNtz;ba ngh];gu]; 

cuj;jpd; msTk; NtWgl;ljhf ,Uf;Fk;.

new;nra;ifapy; Ez; Nghriz 
%yf;$Wfspd; fpilg;Gj; jd;ikapy;  

nghRNgw;W gris kw;Wk; 
ePu; Kfhikapd; jhf;fk;
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	 ney; gapu;nra;ifiag;  

nghWj;jtiu ,Uk;G(Fe)> kq;fdPR(Mn)> 
ehfk;(Zn), kw;Wk; nrk;G (Cu) Nghd;w 
Ez; Nghriz %yf;$Wfspd; elj;ij 

ePu;ghrd Kiw kw;Wk; gad;gLj;jg;gLk; 

ngh];gu]; grisapd; msTld;  

nfhz;Ls;s njhlu;G kw;Wk; mt;  

epyikapd; fPo; ney; nrbahy;  

cwpQ;rg;gLk; NkNy cs;s Ez; 

Nghriz %yf;$Wfs; gw;wpa jfty;fs; 

,q;Nf tpthjpf;fg;gLfpwJ.

	 ney; gapu;nra;ifapd; Submerged 
epiyikapd; fPo; kz; KOikahf  

ePupdhy; %lg;gLtjd; fhuzkhf  

fhw;wpy;yh epiyfs; cUthf;fg;gLfpd;wJ.  

mj;Jld; kz;zpd; pH kw;Wk; nulhf;]; 

jpwd; (Redox potential) fhuzkhf 

ePufw;wypw;F Mshf;fg;gLfpd;wJ. Fwpg;ghf  

Redox potential FiwtiltJld; cau; 

,izjpwdpy; fhzg;gLk; Fe, Mn Nghd;w  
cNyhfq;fs; mtw;wpd; Fiwe;j  

,izjpwDila %yf;$Wfshf  

khw;wkilAk;. ,t; cNyhfq;fspd;  

Fiwe;j ,izjpwd; nfhz;l 

%yf;$Wfspy; ePupy; fiujpwd; mjpfkhf 

fhzg;gLtjd; fhuzkhf ePupy;  

mjpfkhf fiue;J mt; madpd; nrwpT 

kz; fiurypy; mjpfupf;Fk;. ,q;F Fwpj;j  

fyitfspYs;s cNyhfky;yhj  

ngh];Ngl;> ry;Ngl;> FNshiul; Nghd;w 

Nru;kq;fspd; nrwpTk; mjpfupf;Fk; ,e; 

epiyNa Submerged epiyapy; kz;  

fiurypy; ngh];gu]; mjpfkhf  

fpilg;gjw;F Kf;fpa fhuzkhFk;. 

vdNt Aerobic epiyAld; xg;gpLk;NghJ 

Submerged epiyapyhd new;  

gapu;nra;iff;F Fiwe;j msT  

ngh];gu]; grisapid  gupe;Jiuf;fyhk;. 

,q;Nf kz;zpy; ,Uf;Fk; ngh];gu]; 

fyitfs; pH ngWkhdj;jpidg;  

nghWj;J khWfpd;wd kpff; Fiwe;j pH 
(< 4) epiyikfspd; fPo; mYkpdpak;  

ngh];Ngl; tbtk; Mjpf;fk; nrYj;JfpwJ 

NkYk; pH 4 - 6 f;F ,ilapy; ngu];  

ngh];Ngl; Mjpf;fk; nrYj;JfpwJ. fhu 

epyikapd; fPo; (pH>7) fy;rpak; ngh];Ngw; 

tbtj;jpy; ngh];Ngw; fhzg;gLk;. ,e;j 

rfy ngh];Ngw; fyitfSk; Fiwe;j 

fiujpwd; nfhz;lit kw;Wk; kz;zpd;  

pH 6 - 7f;F ,ilNa mjpfgl;r  

ngh];Ngl; fiujpwidf; fhl;Lfpd;wJ.

vdNt mjpfgl;r ngh];gu]; gad;ghl;L 

nray;jpwid miltjw;F> kz;zpd; pH 
mstpid 6.5 f;F mUfpy; guhkupg;gJ 
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kpfTk; Kf;fpakhFk;. mg;gbay;yhj  

re;ju;g;gq;fspy; gad;gLj;jg;gl;l  

ngh];gu]; Fiwthd fiuepiy 

Nru;kq;fshf khwp kz;zpy; Nru;fpwJ 
(P enrichment). ,e;j epiyik kw;iwa 

Nghriz cwpQ;Rjypy; gy vjpu;kiwahd 

tpisTfis Vw;gLj;JfpwJ mj;Jld; ePu; 

Kjy;  nrwpTl;lypf;F gpujhd fhuzkhf 

nray;gLfpwJ.

	 Submerged epiyapy; Fe kw;Wk; Mn 
fpilg;Gj; jd;ik Aerobic epiyikAld; 

xg;gpLifapy; mjpfkhf cs;sJld;  

gapu;nra;ifapy; ePz;l fhyk; (100  

ehl;fspYk; mjpfk;) ,Nj epiy ePbf;fpwJ.  

,Nj Nghy; nrg;G cNyhfj;jpy; submreged 
epiyikapd; fPo; fiujpwd; mjpfupg;gJld; 

,e;j epiyik 40 ehl;fspd; gpd;du; 

gbg;gbahf FiwAk;. ehfkhdJ (Zn) 
NtWgl;l jpUg;gj;ijf; fhl;LfpwJ 

kw;Wk; gapu;nra;ifapd; njhlf;fj;jpy; 

Aerobic epiyikfspd; fPo; xg;gPl;lstpy; 

mjpf fpilg;Gj; jd;ikiaj; fhl;LfpwJ.  

NkYk; gad;gLj;jg;gLk; P cuj;jpd; 

msT mjpfupg;gjd; %yk; jhtu Ez; 

Nghrizfspd; fpilg;Gj; jd;ik  

Fiwtijf; fhzyhk;.

	 Aerobic epiyAld; xg;gpLk; 

NghJ Submerged epyikapy; midj;J 

Nghrizfspd; mfj;JwpQ;Rjy; mjpfkhf 

cs;sJ me;j epiyikia ney; kw;Wk; 

itf;Nfhy; Nghd;wtw;wpYk; fhzyhk;.  

nghJthf Aerobic epiyikfspy; ney;ypy;  

Zn, Mn, Cu kw;Wk; Fe Nghd;w  

Cl;lr;rj;Jf;fspd; Nghriz mWtil 

xU nlhd;dpw;F Kiwahf 60-70, 40-
50, 10-15 kw;Wk; 140-150  fpuhk; MFk;. 

NkYk; itf;Nfhypy; ,e;j Nghrizfs; 

KiwNa 150-160> 160-170> 10-15 kw;Wk; 

600-700 fpuhk; tiu cs;sd. ,e;j  

Cl;lr;rj;Jf;fspd; msT fzprkhf  

mjpfupg;gJld; ngh];gu]pd; msit 

gbg;gbahf mjpfupg;gjhy; ,e;j  

Cl;lr;rj;Jf;fspd; cwpQ;RjYk; fzprkhf 

mjpfupf;Fk;. mjw;F mbg;gilahdJ P  
grisfis ,Ltjd; %yk; gapupd; 

tpisr;ry; mjpfupg;gjhFk;.

mjd;gb ePu; KfhikahdJ kz;zpd; 

Ez; %yfk; fpilg;gjpYk; Nghriz 

mfj;JwpQ;RjypYk; Neubahd  

tpisTfis Vw;gLj;JfpwJ vd;gJk; 

ePu;ghrdj;jpw;F Submerged epiyikapy; 

Aerobic epiyikapYk; mjpf tpisitf; 

nfhz;bUg;gJk; njspthfpwJ.  
mjpfg;gbahd P grisfspd; 

gad;ghL kz;zpy; Ez; %yf;$Wfs;  

fpilg;gpy; vjpu;kiwahd tpisTfis  



fkj;njhopy; tpsf;fk;28

                                                                                        

Muha;r;rpf;fhd gq;fspg;G

fyhepjp Nf. vk;. v];. nfhbfhu

gpuhe;jpa tptrha Muha;r;rp  
kw;Wk; mgptpUj;jp

ikak;> gz;lhutis

fyhepjp  gp. v];. rd;thd;
`upahdh Ntshz; gy;fiyf;fofk;>

`prhu;> `upahdh

Vw;gLj;JfpwJ mNj re;ju;g;gj;jpy; P 
grisfspd; cfe;j gad;ghL new; 

gapupd; tpisr;rypy; ed;ik gaf;Fk;.

tptrha            

epthuzp

tptrha MNyhridr; 
Nrit  

cq;fs; midj;J tptrha 
gpur;ridfSf;fhfTk; 

njhlu;G nfhs;Sq;fs;

fpoik ehl;fspy;

K. g 8.30 njhlf;fk; gp.g 4.15 tiu
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