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! = kl/ro  
@ =aLp cfn' / o;sf] Joj:yfkg 

s_ aLp cfn' pTkfbgsf ;d:ofx? 
 v_ c;n aLp cfn'df x'g'kg]{ u'0f tyf nIf0fx? 
 u_ aLp cfn'sf] ljleGg cj:yfx? 
 3_ zLif{–k|fwfGotfsf] k|efj x6fpg jf sd kfg{ ckgfpg] pkfox? 
 ª_ ;'if'Ktfj:yf nDAofpg] / 5f]6\ofpg] pkfox? 
 r_ aLp cfn'nfO{ /f]uaf6 arfpg ljiffbLn] pkrf/ ug]{ tl/sf 
 5_ pkrf/ ubf{ Wofg lbg'kg]{ s'/fx?  
#= aLp cfn' pTkfbg ug]{ ljleGg t/Lsfx? 

s_ Snf]gn ;]n]Szg (clonal selection) 
 v_ df; ;]n]Szg (mass selection) 
 u_ sndLaf6 aLp a[l4 (stem cuttings) 
 3_ :j:Yo cfn'sf] cfFVffaf6 aLpa[l4 (sprout cuttings) 
 ª_ tGt' k|hgg\ k|ljlwaf6 /f]u /lxt k"j{–d"n aLp cfn' pTkfbg  

-!_ s[lifdf tGt' k|hgg\sf] dxTj 
-@_ cfn'sf] efO/; d'Qm ug]{ k|ljlw  
-#_ efO/; /f]usf] kl/If0f  
-$_ k"j{–d"n aLp (pre-basic seed) cfn' eg]sf] s] xf] < 
-%_ k"j{–d"n aLp cfn' pTkfbg 
-^_ k"j{–d"n aLp cfn'sf] pkfb]otf 
-&_ k"j{–d"n aLp cfn'sf] e08f/0f tyf laqmL lat/0f 
-*_ k"j{–d"n aLp cfn'sf] d'No lgwf{/0f 

r_ k"j{–d"n aLpaf6 d"n aLp pTkfbg  
-!_ k"j{–d"n aLp cfn'sf] Joj:yfkg tyf aLp pTkfbg of]hgf 
-@_ v]tL k|ljlw 

$= efO/; ;fg]{ sL/fx? / aLp pTkfbg 
%= nfxL sL/fsf] ;+Vof kQf nufpg] t/Lsf 
^= ;L8 Kn6 k|ljlw (seed plot technique) 



 

!= kl/ro 
 
g]kfndf cfn' Ps k|d'v t/sf/Lsf] ;fy} pRr kxf8L If]qdf d'Vo vfB a:t'sf] ?kdf lng] ul/Psf] 5 . d'Vo 

vfB jfnLx? dWo cfn' jfnLn] 9flsPsf] If]qkmn cg';f/ 5}7f}+, pTkfbgdf rf}yf] / pTkfbsTjdf klxnf] :yfgdf 
kb{5 . cfn' v]tL g]kfnsf t/fOsf] ;Dd d}bfgb]lv pRr kxf8L e]u;Dd x'g] / afx|} dlxgf ljljw kl/sf/sf] ?kdf 
pkef]u ug{ ;lsg] x'Fbf o;sf] dxTj lbgfg'lbg a9\b} uPsf] 5 . g]kfndf k|ltx]S6/ cfn'sf] pTkfbg Go"g 5 . o;f] 
x'g'sf] d'Vo sf/0f aLp cfn' pTkfbgtkm{ plrt ljsf; gx'g'nfO{ g} dfGg ;lsG5 . cfn'v]tLdf aLp cfn' vlr{nf] 
;fdfu|L x'g'sf] ;fy} ;kmntf;fy cfn' v]tLug{ o;n] dxTjk"0f{  :yfg /fVb5 . c;n aLpsf] k|of]u dfqn] klg 
s[ifssf] cfn' pTkfbg ;DaGwL cfwf ;d:of ;dfwfg e};s]sf] x'G5 . cfn' v]tLdf cGg v]tLsf] t'ngfdf k|ltx]S6/ 
aLpsf] kl/df0f w]/} rflxg] / jfg:klts cfn'sf] bfgf g} aLpsf] ?kdf k|of]u ul/g] x'gfn] w]/} h;f] xflgsf/s laiff0f' 
-efO/;_ tyf cGo /f]usf hLjf0f'x? Pskl5 csf]{ afnLdf ;fna;fnL ;b}{ hfg] x'G5, h;n] ubf{ aLp cfn'sf] 
pTkfbg zlQmdf x|f; cfpFb5 . cfn'sf] pTkfbsTj tyf pTkfbgdf x|f; cfpg glbg s[ifsx?n] cfkm\gf] k'/fgf] aLp 
cfn' ;do ;dodf :j:y aLpn] k|lt:yfkg ug'{kb{5 . o;} p2]Zo kl/k'lt{sf] lgldQ lj=;+= @)$^÷$& b]lv v'dn6f/ 
l:yt /fli6«o cfn'jfnL cg';Gwfg sfo{qmddf tGt' k|hgg\ -l6:o' sNr/_ k|ljlw4f/f efO{/; /f]ud'Qm kfl/Psf cfn'sf 
a]gf{x? tof/ ul/ lgolGqt zLzf3/ tyf hfnL3/ leq /f]kL ;–;fgf aLp cfn' pTkfbg ub}cfO/x]sf]5 . tL k"j{–d"n 
aLp cfn'af6 aLp a[l4 ul/Pdf cj:yf x]/L $–^ k':tf ;Ddsf] nflu pRr u'0f:t/sf] :j:y d"n aLp cfn' pTkfbg 
ug{ ;lsG5 . s]lx aif{ b]lv kxf8 tyf t/fO{sf s]xL lhNnfx?df aLpa[l4 sfo{qmd ;~rfng ul/Ptf klg 
cGgafnLsf] t'ngfdf cfn'sf] aLp pTkfbg sfo{ lgs} hl6n ePsf]n] aLp cfn' pTkfbgsf] a}1flgs / ;+u7gfTds 
kIfx?sf] k"0f{ ljsf;sf] nflu al9 hf]8 lbg'kg]{ b]lvG5 . xfn;Dd g]kfndf cfn'jfnLdf aLp k|dfl0fs/0fsf] 
cflwsfl/s ?kn] nfu' gePsf] sf/0fn] To;sf] cfjZostf dx;'; ul/ /fli6«o cfn' afnL cg';Gwfg sfo{qmd / 
/fli6«o cfn' afnL ljsf; sfo{qmdsf] ;+o''Qm k|of;af6 cfn' aLp k|dfl0fs/0fsf] Go'gtd u'0f:t/ dfkb08 tof/ u/L 
k]z x'bf ;+alGwt lgsfoaf6 :jLs[t e};s]sf] ;+b{edf s[ifs tyf k|flalwsnfO aLp cfn' Joj:yfkg tyf aLp 
pTkfbgsf ljleGg kIf af/] hfgsf/L x'g' cem al9 cfjZos b]lvG5 .  

 
@= aLp cfn' / o;sf] Joj:yfkg 

s_ aLp cfn' pTkfbgsf ;d:ofx? 

 -!_ aLpsf] ?kdf k|of]u ul/g] cfn' bfgfdf ljleGg k|sf/sf /f]u tyf sL/fx? nfu]sf] x'g ;Sg] / ;f] af6 /f]u÷sL/f 
km}ng ;Sg] x'gfn] aLp pTkfbgsf] l;nl;nfdf k|z:t xf]lzof/L tyf ljz]if k|ljlwsf] cfjZostf kb{5 . ljz]if 
u/L Pskl5 csf]{afnLsf] nflu nuftf/ pxL aLpaf6 pTkflbt aLpnfO{ k|of]u ub}{ uPdf cfn'df efO/;sf] 
kl/df0f a9\b} uP/ aif}{lkR5] aLpsf] pTkfbg Ifdtfdf x|f; (degeneration) x'Fb} hfG5 .  

-@_ cfn'sf] pTkfbgsf] kl/df0f nfut aLpsf] kl/df0fsf] ^–!@ u'0ff dfq x'G5 cyf{t\ w]/}h;f] afnLsf] t'ngfdf 
cfn'sf] a[l4b/ lgs} sd x'G5 .  

-#_ k|ltx]S6/sf] nflu cfjZos aLpsf] kl/df0fsf] :y"ntf, ef}uf]lns ljljwtfsf] sf/0fn] cfn'sf] e08f/0f / 
kl/jxgdf ;d:of tyf ljt/0f lgs} sl7g x'G5 .  

-$_ pRr kxf8, dWo kxf8 tyf t/fO{ If]qh:tf ljljw ef}uf]lns l:yltdf cfn' v]tL x'g] / Ps} If]qdf klg aif{df 
PseGbf al9 cfn'afnL lnOg] x'gfn] jLp cfn' pTkfbgdf l:ylt cg';f/ ljleGg hftsf cfn' ;dfj]z ug'{kg]{ 
x'G5 .  

-%_ k"j{–d"n -k|hgg\_ aLp cfn'sf] l;ldt dfqfdf pTkfbg tyf pkof]u ;+alGw lglt tyf sfo{fGjogdf ;d:of  
b]lvosf] 5 . 

-^_ b]zdf cfn' jLp pTkfbg ug{ aLp k|dfl0fs/0f (seed certification) nfu' x'g l9nfO ePsf]n] klg u'0f:tl/o aLp 
cfn' pTkfbgdf ;d:of b]lvPsf] 5 .  

-&_ ;fgf s[ifsx?sf] afx'No, s[ifsx?df :j:y aLp pTkfbg tyf k|of]udf hfu?stfsf] cefj, lghL tyf ;/sf/L 
:t/df aLp cfn' pTkfbg tyf ljt/s ;+:yfx?sf] cefjn] klg aLp cfn' pTkfbgdf ;d:of ylkPsf] 5 .  

v_ c;n aLp cfn'df x'g'kg]{ u'0f tyf nIf0fx? 



-!_ hflto z'4t M Hfflto z'4tf gePsf] aLpsf] k|of]u u/]/ cfn'afnLaf6 ck]lIft kmfObf p7fpg ;ls+b}g / v]tL 
k|ljlwdf ljleGg ;d:ofx? cfOkb{5g\ . ljleGg c3f}6] jf k5f}6] hft ldl;Psf] ePsf afnLsf] Psgf;sf] a[l4 / 
ljsf; geO{ afnL Ps} ;dodf tof/ x'g ;Sb}g . /ftf], ;]tf] jf ljleGg 5fF6sfF6sf] cfn'sf hftx? ldl;Psf 
aLpsf] ahf/ efp /fd|f] kfpg ;ls+b}g . ldl>t hft ePsf] afnLdf /f]usf nIf0fx? ls6fg ug{ tyf lglZrt v]tL 
k|ljlw ckgfpg d'lZsn kg]{ ePsf]n] pTkfbg a9fpg ul/g] k|of;sf] vf; c;/ b]vf kg{ ;Sb}g . s]xL aif{otfb]lv 
s]xL dfqfdf ePklg ;'lgof]lht aLp a[l4 tyf ljt/0f sfo{qmd yflnPsf] kmn:j?k pGgt hftsf cfn'x? z'4?kdf 
s[ifssf] v]tjf/Ldf b]Vg yflnPsf] 5 . k|rlnt jf gofF hftsf] cfn' nufpFbf ljZj:t ;"qaf6 aLp cfn' pknAw 
u/L hftsf] gfd tyf hflto u'0faf/] yfxf kfpg' kb{5 . 

-@_ efO/;d'Qm :j:y aLp M ;fwf/0ftof aLp cfn'sf] bfgfdf efO/; nfu]sf] 5 5}g b]Vg ;ls+b}g . efO/; -kft 
bf]la|g], PS;, P;, jfO{, Pd\, P cflb_ /f]ux?af6 u|l;t s]xL aLp dfq ldl;Psf] ePtfklg efO/;nfO{ km}ngaf6 
lgoGq0f ug{ g;lsPdf af/Daf/ ;f]xL aflnsf] aLp k|of]u ub}{ uPdf aLpsf] pTkfbgzLntfdf x|f; cfpFb} hfg'sf 
;fy} af]6x?sf] 8fF7–kftsf] a[l4, cfsf/ / /+udf ljleGg k|sf/sf ck|fs[lts nIf0fx? b]lvg yfNb5g\ . o;/L aLpdf 
aif}{lkR5] x|f; cfpFb} hfg] k|lqmofnfO{ aLp lvOg] jf hftLo x|f; (degeneration) elgG5 . Psk6s oL efO/;x?n] 
aLpdf k|j]z kfO;s]kl5 aLp tyf af]6df o;sf] dfqf a9\b} hfG5 / ;lhnf]l;t o;sf] pkrf/ x'g ;Sb}g .  
a];L tyf t/fO{df cfn' v]tLsf] a]nfdf /f]uL af]6af6 :j:y af]6df efO/; ;fg]{ nfxL sL/fsf] k|r'/tf x'g] ePsf]n] 
aLp lvOg] k|lqmof n]sfnL If]qsf] t'ngfdf lgSs} rfF8f] x'G5 . n]sfnL If]qdf efO/;sf] k|sf]k sd x'g] ePsf]n] g} 
g]kfnsf cGo cfn' pTkfbg ug]{ If]qx?df n]sfnL aLpsf] cfn'n] u|fx\otf kfOcfPsf] 5 / s]lx aif{;Dd s[ifsn] 
cfkm}+n] /fv]sf] aLp k|of]u ub}{ hfFbf pTkfbg 36\g yfn]kl5 aLp km]g]{ rng w]/}h;f] s[ifsxnfO{ hfgsf/L e};s]sf] 5 
. aLp pTkfbg sfo{df cfjZos k|ljlw ckgfP/ dfq aLpsf] :j:ytf sfod /fVg ;lsG5 / e/kbf]{ >f]taf6 aLp 
pknAw ug'{ g} o; ;d:ofsf] lgjf/0f xf] .  

-#_ /f]u tyf sL/f /lxt :j:y aLpM cfn'sf w]/} lsl;dsf ljgfzsf/L /f]u tyf sL/fx? aLp cfn'sf] dfWod4f/f 
km}ng ;Sb5g\ / s'g} s'g} /f]usL/f t Ps k6s k|j]z ePkl5 w]/} aif{;Dd lgoGq0f ug{ sl7g x'ghfG5 . s'g} /f]u / 
sL/fn] t hUuf g} cfn' v]tLsf] nflu cg'ko'Qm t'NofOlbG5g\ . ctM s'g} ljgfzsf/L /f]u / sL/f ePsf] If]qaf6 aLp 
cfn' leq\ofpg x'Fb}g / cfkm\g} v]taf/Ldf /f]u sL/fsf] k|sf]k ePdf aLp jf vfg] cfn' pTkfbg sfo{df cfjZos 
xf]lzof/L ckgfpg'kb{5 . aLpaf6 ;g]{ /f]ux?df v}/f] kLkrSs], P}h]?, sfnf] vf]:6], w'n] bfb cflb pNn]vgLo 5g\, 
h;df v}/f] kLkrSs / P}h]?df ljz]if Wofg lbg'kb{5 . sL/fx?df cfnsf] k'tnL ;aeGbf a9L ljgfzsf/L 5 . o;n] 
v]t / e08f/ b'j}df s]xL lbgleq zt–k|ltzt xflg k'¥ofpg ;Sb5 . e/kbf]{ >f]taf6 afx]s cGo >f]taf6 aLp 
cfn' s'g} gofF If]qdf nUg' x'Fb}g . /f]Kg' eGbf cufl8 s'g} klg ck|fs[lts ljs[lt b]lvPsf] aLpsf] k|of]u gug]{ / afnL 
nfu]sf] a]nfdf /f]u / sL/fsf] klxrfg / lgoGq0fsf] Joj:yf x'g'kb{5 .  

-$_ ;fgf] 7"nf] 5'6ofOPsf] aLp M ljleGg ;fOh jf tf}nsf] aLp ld;fP/ /f]Kbf k|lt OsfO hUufdf d'Vo 8fF7sf] 
;+Vof slt x'G5 eGg] s'/f cg'dfg ug{ ;ls+b}g / af]6n] Psgf;l;t hUuf 9fSg ;Sb}g . ljleGg ;fOh jf tf}nsf] 
aLp ld;fP/ /f]Kbf cnu–cnu 5'6ofP/ /f]Kg' a]; x'G5, h;af6 af]6n] 7Ls dfqfdf hUuf 9fSg] u/L af]6sf] b"/L 
sfod /fVg ;lhnf] x'G5 .  

-%_ 6';f plrt l:yltdf /x]sf] aLp M ;'if'Ktfj:yfdf /x]sf] jf w]/} ;'sL rfpl/;s]sf] aLp cfn' /f]Kg nfos x'Fb}g . 
/f]Kg] a]nfdf 6';fsf] l:ylt b/f], :j:y, xl/of] / !–@ ;]=ld= nfdf] ePdf af]6 a]n}df pd|G5 / b/f] b]lvG5 .  
 
u_ aLp cfn'sf] ljleGg cj:yfx? (Stageses of seed) 

cfn' vg]/ z'if'Ktfj:yf 6'+lu;s]kl5 cfn'nfO{ plrt jftfj/0fdf /f]lkPdf af]6 pd|g ;Sg] ePtfklg pTkfbgsf] 
b[li6sf]0fn] 6';fPsf] cfn'sf] ;a} cj:yf aLpsf] ?kdf k|of]u ug{ pko'Qm x'Fb}g . s]xL xKtf;Dd ;'if'Ktfj:yfdf /xL 
plrt jftfj/0f kfPkl5 af]6sf] ?k wf/0f ub{5 . ;fwf/0ftof cfn'sf] $ zf/Ll/s cj:yfx? x'G5g\ .  

-!_ ;'if'Ktfj:yf (dormant stage) M ;fwf/0ftof cfn' vg]sf] nuQ}kl5 6';fpgsf] nflu pko'Qm tfkqmd k'u]klg 
cfn' 6';fpg ;Sb}g / o:tf] cj:yfnfO{ ;'if'Ktfj:yf elgG5 . o;sf] cjlw cfn' hft x]/L s]xL xKtfb]lv tLg–
rf/ dxLgf;Dd x'g ;Sb5 . ;'if'Ktfj:yf ;dKt ePkl5 klg sd tfkqmddf -!–@) ;]=_ cfn' 6';fpg ;Sb}g . 
a];L / t/fOsf] t'ngfdf n]sfnL If]qdf cfn'sf] ;'if'Ktfj:yf nfdf] x'G5 . cfn'sf] ;'if'Ktfj:yfnfO{ c;/ kfg]{ 
laleGg tTjx?dWo] cfn'sf] hftsf] d'Vo e"ldsf x'G5 .  



-@_ zLif{–k|fwfGotf (apical dominance) M af]6df dflyNnf] 6'Kkfsf] d'gfsf] a[l4 h;/L ;aeGbf a9L lqmofzLn x'G5 
p:t} u/L cfn'sf] bfgfsf] 6'Kkf]lt/sf cfFvfsf d'gfx? a9L lqmofzLn eO{ ;aeGbf klxn] tL cfFvfx?af6 
6';fx? lg:sg yfNb5g\ . ;'if'Ktfj:yf ;dfKt x'gf;fy pko'Qm jftfj/0f ePdf 6'Kkflt/af6 w]/}h;f] cfn'df 
Pp6f–Pp6f dfq h]7f] 6';f lg:sG5 . t/ slxn]sfxL+ @–# j6f;Dd klg lg:sg;Sb5g\ . 6'Kkfsf] cfFvfaf6 
;aeGbf klxn] lg:sg] 6';fn] c? cfFvfsf d'gfx?nfO{ a9\g lb+b}g . o;/L 6'Kkfsf] a[l4af6 cGo d'gfsf] a[l4 
/f]lsg] k|lqmofnfO{ lzif{–k|wfGotf (apical dominance) elgG5 . o; cj:yfdf /x]sf aLp cfn[' k|of]u ubf{ 
af]6sf d'Vo 8fF7x? sd eO{ cfn'sf] bfgfsf] ;+Vof sd x'G5 / afnL nfdf] ;do;Dd xl/of] /xG5 . l5lKkPsf] 
7"nf] cfn' eGbf ;–;fgf cfn' tyf a9L tfkqmddf e08f/0f ul/Psf] cfn'df zLif{–k|fwfGotfsf] a9L k|efj 
b]lvG5 .  

-#_ ;a} cfFvfx? 6';fpg] cj:yf (multiple sprouting stage) M zLif{–k|fwfGotfsf] cj:yfkl5 ;fwf/0ftof cfn'sf] 
dWo tyf km]blt/sf cfFvfx? 6';fpg yfNb5g\ . / o:tf] cj:yfsf] cjlw jftfj/0f cg';f/ 5f]6f] jf nfdf] x'g 
;Sb5 . o;} l:yltdf aLp cfn' /f]Kg' pko'Qm x'G5 . zLif{–k|fwfGotfsf] cj:yfkl5 cyf{t\ w]/}h;f] cfFvf 
6';fpg] z'?sf] cj:yfdf /x]sf] aLp zf/Ll/s ?kn] hjfg cj:yf (physolociaclly young) ePsf] elgG5 .  

-$_ hL0f{ / kftnf] 6';f x'g] cj:yf (seline stage or old age) M ;a} cfFvfx? 6';fO{ a[l4 x'Fb} kl5 aLp cfn'sf] 
cj:yf zf/Ll/s ?kn] hL0f{ (physiolocically old) x'Fg hfG5 . hL0f{ cj:Yfdf /x]sf] aLpaf6 pd|]sf] af]6 
lga{n x'g'sf] ;fy} afnL klg rfF8} 6'+luO{ pTkfbg sd x'g hfG5 . k"0f{tof hL0ff{j:yfdf k'lu;s]sf] aLpdf 
g/f]Kb} 6';fdf ;–;fgf bfgf nfUg ;Sb5 . clt hL0f{ cj:Yfdf k'u]sf] aLp cfn' /f]Kbf af]6 gpd|L dfp 
cfn'af6 ;f]em} ;;fgf cfn'x? kmNg yfNb5 . o; cj:yfdf z'is u/d df};d ePdf aLp cfn' rfpl/guO 
;'Sg yfNb5 . s]xL xb;Dd hL0ff{j:yf (physiolocically old) df /x]sf] aLpsf] k|of]uaf6 klg s]xL kmfObfx? 
p7fpg ;lsG5, sf/0f o:tf aLpaf6 x'g] afnLsf] cjlw 5f]6f] x'g] ePsf]n] ljleGg afnL k|0ffnLdf ;dfj]z 
ug{ ;lsG5 / afnLsf] cGTolt/ t'iff/f] jf cTolws aiff{ 5Ng ;lsg] x'G5 .  

3_  zLif{–k|fwfGotfsf] k|efj x6fpg jf sd kfg{ ckgfpg] pkfox? 

-!_ l;+uf] aLp cfn' sf6]df k|To]s 6'qmfsf] cfFvfaf6 6';fx? lg:sg yfNb5g\ . 
-@_ 6'Kkfsf] cfFvfaf6 lg:s]sf] 6';fnfO{ r'Fl8lbPdf c? cfFvfaf6 klg 6';f lg:sg yfNb5g\ . To;}n] cfn' /f]Kg'eGbf 

klxn] 6';f efFRg] k|rng kxf8L If]qdf 7fpF–7fpFdf kfOG5 .  
-#_ n]sfnL If]qdf jf zLt e08f/0fdf $–% dlxgf ;Dd e08f/0f ul/Pkl5 aLp cfn'nfO{ @)) ;]= eGbf al9 

tfkqmddf /flvPdf 6'Kkfsf] cfFvfsf] ;fy} c? cfFvfaf6 klg Psgf;l;t 6';fx? lg:sg yfNb5g\ .  

ª_ ;'if'Ktfj:yf nDAofpg] / 5f]6\ofpg] pkfox?  

aLp cfn'sf] ;'if'Ktfj:yf nDAofpg ef}lts cyjf /f;folgs t/LsfdWo] h'g;'s} ckgfP klg pkrf/sf] k|efj 
cfn'sf] hft tyf pkrf/ ul/g] tl/sf / e08f/0f ul/g] :yfgsf] jftfj/0fdf lge{/ x'g] ePsf]n] cfjZos k/LIf0f 
u/L plrt t/Lsf kQf nufpg' cfjZos kb{5 cyf{t\ ;a} t/Lsf ;a} hft / cj:yfsf] nflu pkof]uL 7xl/+b}g .   

-!_ ;'if'Ktfj:yf nDAofpg] /;folgs ljlw cGtu{t Doflns xfO8«fHjfO8 (maleic hydrazide) k|lt x]S6/ @=% lsnf] 
!,)))–!,%)) ln6/ kfgLdf ld;fO{ cfn' vGg'eGbf @–# xKtf klxnf la?jfdf 5g'{kb{5 . Snf]/f]k|f]kmf]d (CIPC) 
cfn' vlg;s] kl5 sfl6Psf], sL/f nfu]sf], s'lxPsf bfgfx? x6fO aLp ;fOh bfgfx? 5'6ofO;s]kl5 e08f/0f 
ug'{eGbf klxnf aGb sf]7df k|lt 6g -!))) s]hL_ aLp cfn'nfO{ sl/a $)–%) Pd\=Pn CIPC sf b/n] sf]7fsf] 
7fpF 7fpFdf ;–;fgf v'nf ef8fdf /flv sDtLdf klg @$ 306f aGb ul/ pkrf/ ug'{kb{5 .  

-@_ o;}ul/ cfn'sf] ;'if'Ktfj:yf 5f]6\ofpg ljleGg /;fogx? h:t} OyfOlng Snf]/f]xfO8«Lg, yfof]o'l/of, lhAa|]lNns 
Pl;8, sfa{g8fO;NkmfO8, a|f]df]Oy]g cflb k|of]udf NofOPsf] kfOG5 . oL /;fogx?dWo Pp6} jf PseGbf a9L 
k|sf/sf ld;fP/ jf Pskl5 csf]{ u/L aLp pkrf/ ug]{ u/LG5 . ;lhnf] tyf pkof]uL pkrf/ k|ljlwsf] ljj/0f 
tn k|:t't ul/Psf] 5 . o:tf] pkrf/ ug]{ aLp cfn' /fd|f] ;+u l5lKkO{ af]qmf ;fx|f] eO;s]sf] x'g'kb{5 cGoyf 
s'x'g] ;Defjgf /xG5 .  

-s_ aLp cfn'sf] bfgfdf df6f] 6fFl;Psf] eP cf}ifwLsf] /fd|f] c;/ kfg{ cfn'nfO{ Psk6s au]sf] kfgLn] w'g' a]; x'g]5 
. Pp6f efF8f]df aLp cfn' /flv )=#Ü OyfOlng Snf]/f]xfO8«Lgsf] 3f]n -Ps ln6/ kfgLdf # ldlnln6/ OyfOlng 
Snf]/f]xfO8«Lg_ ;a} bfgfdf /fd|/L kg]{ u/L 5s]{/ efF8f]nfO{ $–% k6s xNnfpg'kb{5 . o;sf] nflu :k|]o/ k|of]u 
ug{ ;lsG5 . Ps lsnf] aLp cfn'sf] nflu !%) ldlnln6/ 3f]n kof{Kt x'g]5 . pkrf/ ul/Psf] cfn'nfO{ t'?Gt} 



s'g} efF8f]df jf kf]lnlygsf] y}nfdf /fvL $*–^) 306f;Dd xfjf gl5g]{ u/L /fVg'kb{5 . To;kl5 cfn' lems]/ 
#–$ lbg;Dd 5fofFdf lkmFhfO{ jf ;'sfO{ cfn'nfO{ aLpsf] ?kdf k|of]u ug{ ;lsG5 . pkrf/ eO;s]sf] cfn'nfO{ 
af]/faGbL ug'{x'Fb}g . o; pkrf/sf] nflu !*–@));]= tfkqmd pko'Qm x'G5 .  

-v_ dWod cfsf/sf] aLp cfn' pTkfbgsf] nflu t]x/f] pkrf/ k|ljlw ckgfpg' a]; x'G5 . OyfOlng Snf]/f]xfO8«Lgsf] 
)=#Ü sf] 3]fndf aLp cfn'nfO{ pkrf/ ul/;s]kl5 !Ü yfof]o'l/ofsf] 3]fndf -!) u|fd yfof]o'l/of k|ltln6/ 
kfgLdf_ Ps 306f;Dd 8'afpg' kb{5 . To;kl5 !=kL=kL=Pd= lhAa|]lNns Pl;8 (GA3) sf] 3f]ndf -! ld= u|fd 
GA3 k|lt ln6/ kfgLdf_ !) ldg]6;Dd 8'afpg'kb{5 . lhAa|]lNns Pl;8nfO{ ;lhnf]l;t kfgL;Fu 3f]Ng OyfOn 
cNsf]xnsf] k|of]u ug{ ;lsG5 / s]xLa]/ ttfpg' kb{5 . /;fogsf] /fd|f] c;/ kfg{ cfn'sf] km]bdf cfwf 
;]lG6ld6/ ulx/f] Ps–b'O{ lr/f kfg'{ a]; x'G5 . Yffof]o'l/ofsf] 3f]nnfO{ % afxfg;Dd aLp cfn' pkrf/sf] nflu 
k|of]u ug{ ;lsG5 . lhAa/]lNns Pl;8n] 6';fsf] a[l4nfO{ tLa| kfb{5 . yfof]o'l/ofn] Ps} cfFvfaf6 PseGbf a9L 
6';f lgsfNgdf d2t ub{5 . 9Lnf] 6';f a9\g] hftx?sf] nflu of] pkrf/ ljz]if dxTj /fVb5 . cfn'sf] hftsf] 
u'0f cg';f/ pkrf/ ul/Psf] !) b]lv @) lbgkl5 ;a} aLpdf 6';f lgl:sg;Sb5 / df6f]sf] cj:yf 7Ls /x]df 
pkrf/kl5 /f]lkPdf s/La Ps dxLgfkl5 af]6x? pld|g;Sb5g\ . 

-u_ csf]{ tl/sfdf a|f]df]Oy]g (bromoethane) -)=@ Pd= Pn= k|ltln6/ kfgLdf_ / lhAa/]lNns Pl;8 -!)) PdhL 
k|ltln6/ kfgLdf_ sf] 3f]ndf aLp cfn'nfO{ j]Unfj]Un} s|dz pkrf/ ul/;s] kl5 6';fpgsf nfuL 5fof+ d'gL 
/Vg' kb{5 . 

r_ aLp cfn'nfO{ /f]uaf6 arfpg ljifflbn] pkrf/ ug]{ tl/sf 

e/kbf]{ >f]taf6 :j:y aLp pknAw ug'{ ;aeGbf pQd pkfo xf] . t/ klg cfˆg} afnLaf6 aLp hf]ufO{ e08f/0f 
ug'{eGbf klxn] jf s'g} >f]taf6 aLp k|fKt u/] kl5 Psk6s laiflbn] pkrf/ ug'{ jf~5gLo 5, h;af6 cfn'sf] 
aflx/L ;txdf x'g] 9';Lhlgt 89'jf, sfnf] vf]i6], w'n]bfb tyf cGo /f]usf hLjf0f'x?sf] lgoGq0f x'ghfG5 . o:tf] 
pkrf/sf] nflu ljleGg ljiffwLx? h:t} M Og8f]lkmn Pd–$% cyjf 8fOy]g Pd–$% -@–# u|fd k|ltln6/ kfgLdf_, 
kmdf{lng -!M@%)_, ;f]l8od xfOkf]Snf]/fO6 -@=% Pd=Pn= k|ltln6/ kfgLdf_ emf]nfdf aLp cfn'nfO{ #–% ldg]6;Dd 
8'afO pkrf/ ug'{ a]; x'G5 .  

5_ pkrf/ ubf{ Wofg lbg'kg]{ s'/fx? 

!= cfn'nfO{ vGgf;fy ;'if'Ktfj:yfdf /x]s} a]nf pkrf/ ug'{ a]; x'G5 t/ af]qmf /fd|/L l5lKkPsf] x'g'kb{5 .  
@= pkrf/eGbf klxn] 6fFl;Psf] df6f] ;kmf ug'{kb{5 / s'x]–;8]sf] cfn' x6fpg'kb{5 .  
#= ;fwf/0ftof cfn'nfO{ pkrf/ ug'{eGbf klxn] ;kmf ug{ / ljiffbLsf] c;/ /fd|f] kfg{ kfgLdf   w'g'kb{5 .  
$= pkrf/sf] nflu t]flsPsf] ljifflbsf] dfqf / ;dodf /fd|/L ljrf/ k'¥ofpg'kb{5 .  
%= pkrf/u/]sf] aLp cfn' e08f/0f eGbf klxn] ;'Sg'kb{5 .  
^= pkrf/kl5 nuQ} zLt e08f/0f ug'{ jf~5gLo x'Fb}g .  
&= cfn' wf]Psf] #) ;]s]08leq g} cfn'nfO{ ljifflbdf 8'afOxfNg'kb{5 cGoyf AofS6]l/ofx? km}nLgu} gf]S;fg k'Ug 
;Sb5 . 9';Lgf;s ljifflb dfq k|of]u ubf{ AofS6]l/of km}lng] ;Defjgf x'G5 . 

#= aLp cfn'  pTkfbg ug]{ ljleGg t/Lsfx? 
Snf]gn ;]n]Szg (clonal selection) / df; ;]n]Szg (mass selection) :j:Yo aLp pTkfbgsf b'Oj6f d'Vo 
cfwf/e"t t/Lsfx? x'g\ t/ ljleGg b]zdf oL t/Lsfx?nfO{ cfjZostfg';f/ ljsl;t u/L ljleGg tl/sf 
ckgfOPsf] kfOG5 . kl5Nnf lbgx?df pRr k|ljlw “tissue culture technology”  sf] k|o]fuklg a9b} uPsf] kfOPsf]  
. 

s_ Snf]gn ;]n]Szg (clonal selection) M laz]if ul/ d"n aLp pTkfbgsf] nflu of] t/Lsf ckgfOG5 . s'g} cfn'sf] 
hftdf w]/}h;f] af]6 c:j:Yo eO{ s]xL dfq :j:Yo af]6 afFsL /x]sf] cj:yfdf, cfFvfn] 7Dofpg g;Sg] efO/; /f]u 
lgoGq0f ug{ tyf hftLo z'4tf sfod /fVgsf] nflu of] t/Lsf ckgfpg' kb{5 . o;nfO{ :j:Yoaf]6sf] 5gf}6 jf 
kf]h]l6a ;]n]Szg (positive selection) klg elgG5 . o;df k"0f{to :j:Yo tyf a9L pTkfbg lbg] af]6x?sf] 5gf}6 
ul/G5 / logLx?nfO{ #–$ k':tf;Dd a[l4 ul/G5 .  



v_ df; ;]n]Szg (mass selection) M of] t/Lsf laz]if u/L aLpsf] :j:Yo :t/ sfod /fVgsf] nflu pko'Qm 
dflgG5 . cfn'afnL v]tdf /x]s} a]nfdf af/Daf/ lg/LIf0f u/L cfFvfn] 7Dofpg ;lsg] /f]usf nIf0fx? ePsf ;a} 
af]6x? pv]lnG5 . /f]u ;fg]{ sL/fx?sf] ;+Vof sd ePsf] 7fpFdf / /f]uu|:t af]6x? sd ;+Vofdf dfq ePsf] 
cj:yfdf of] t/Lsf a9L pko'Qm x'G5 . o; t/LsfnfO{ /f]uu|:t af]6x?sf] 5gf}6 jf lgu]l6e ;]n]Szg (negative 
selectiion) klg elgG5 . o;} t/Lsfaf6 :j:Yo :t/sf d"n aLpnfO{ a[l4u/L Jofkfl/s k|dfl0ft aLp pTkfbg  
ul/G5 . x|f; /f]usf] ;Defjgf w]/} ePsf] 7fpFdf cyf{t\ afnLdf @Ü eGbf a9L efO/;u|:t af]6x? ePdf o; 
t/LsfnfO{ ckgfpg' pko'Qm dflgb}g . 

u_ sndLaf6 aLp a[l4 (stem cuttings) M aLp cfn' l56f] a[l4 ug'{kg]{ cj:yfdf Snf]gn ;]n]Szgsf] z'?df cfn'sf] 
af]6af6 sndL lnP/ aLp a[l4 ul/G5 . efO/;d'Qm aLpx? zLzf jf hfnL3/ leq udnfdf 5'§f5§} /f]lkG5 . af]6x? 
!% ;]=ld= hlt cUnf] ePkl5 xfFufx? a9Lkfg{ af]6sf] 6'Kkf sfl6G5 . *–!) ;]=dL= nfdf xfFufx? ;kmf afn'jfdf 
/f]lkG5 . sndL /f]Kg] afn'jf %–^ ;]=ld= ulx/f] x'g'kb{5 / /f]Kg' eGbf klxnf sndLsf] km]bnfO{ ;]/f8]S;\ jf ?6]S;sf] 
w'nf]df rf]Kg ;slG5 . afn'jfnfO{ lr;f] /fVg] u/L a/fa/ kfgL lbg'kb{5  ;fy} cfb{|tf j9fpg la?jfnfO s6g 
sk8fn] 5f]lk kfgLn] lehfpg' kb{5 . snld /f]k]sf] :yfgdf kfgL ghDg] u/L tsf{pg] Joj:yf x'g' kb{5 . /f]k]sf] 
s/La !)–!% lbgkl5 h/fx? lg:s]kl5 sndLx?nfO{ KNffli6ssf efF8fx?df ;fl/G5 / !)–!% lbgkl5 /fd|/L h/fsf] 
a[l4 eO;s]kl5 v]taf/Ldf ;fg{ ;lsG5 .  

 3_ :j:Yo cfn'sf] cfFVffaf6 aLpa[l4 (sprout cuttings) M x]bf{ :j:Yo / 7"nf cfn'x? 5fgLcfjZos cf}ifwL–
pkrf/ u/L k|To]sdf gDa/ nufO nfOgdf /f]lkG5 . cfFvfaf6 af]6 pd|]kl5 /f]usf nIf0fx? b]lvPdf jf 
k|of]uzfnfdf kftsf] hfFr ubf{ /f]uL 7xl/Psf dfp cfn'nfO{ aLp pTkfbgsf]nflu k|of]u ul/+b}g / cGo :j:Yo 
af]6x? ePsf cfFvfsf dfp cfn'nfO{ Snf]gn ;]n]Szg t/Lsfåf/faLpa[l4 ug{ pkof]u ul/G5 .  

 ª_ tGt' k|hgg\ k|ljlw (tissue culture method) k"j{–d"n aLp cfn' pTkfbg M o; k|ljlwaf6 dfly pNn]v ul/Psf] 
t/Lsfx? eGbf sd ;dodf g} e/kbf]{ / w]/} kl/df0fdf :j:Yo aLp cfn' pTkfbg ul/G5 . of] k|ljlw vlr{nf] ePtf 
klg aLpsf] u'0f:t/ eg] pRrsf]l6sf] x'g] ub{5 . o; k|zf/0f k|ljlwnfO{ l6Zo"sNr/ k|ljlwn] lrlgG5 . clxn]sf] 
kl/j]zdf o; k|ljlwsf] dxTj lgs} a9\b} uPsf] kfOG5 . o; ljifodf tn 5f]6s/Ldf pNn]v u/LPsf] 5 . 

 Aff]6 la?jfsf s'g} k|hgg\zLn efu h:t} d'gf, kft, 8fF7 tyf h/fsf] ;fgf] c+zaf6 lgolGqt jftfj0fdf sd 
;dodf w]/} lj?jfx? pTkfbg ug]{ tl/sfnfO{ tGt' k|hgg\ k|ljlw (tissue culture technology) elgG5 . o; k|ljlw 
cGtu{t pko'Qm kf}li6s vfBtTjx? ;dfj]z u/L zLzf jf Knfli6ssf] efF8fdf hLjf0f'/lxt jftfj/0fdf k|sfz, 
;fk]lIfs cfb{|tf / tfkqmdnfO{ lgolGqt u/L s'g} klg af]6la?jf x'sf{pg / a9fpg ;lsG5 . k"j{–d"n aLp cfn' 
pTkfbg lgs} vlr{nf] tyf laz]if k|fljlws /]vb]vdf lgolGqt jftfj/0fdf ug]{ ul/G5 . tL k"j{–d"n aLp cfn'af6 
slDtdf $–% aif{;Dd tflnd k|fKt s[ifsx? / ;/sf/L kmfd{x?df :j:y d"n aLp pTkfbg u/]kl5 dfq vfog cfn' 
pTkfbsx?nfO{ :j:y aLp cfn'sf] ?kdf lat/0f ug'{kb{5 . o; k|lqmofaf6 s[ifs:t/df /x]sf] k'/fgf] /f]uu|:t aLp 
qmdzM x6]/ :j:y aLpsf] k|of]udf Jofkstf cfO{ pTkfbg tyf pTkfbsTjdf qmdzM a[l4 x'Fb} hfG5 . 

-!_ s[lifdf tGt' k|hgg\sf] dxTj 

jfg:ktL hutsf s'g}klg af]6 lj?jfdf tGt' k|hgg\ k|ljlwsf] k|of]u u/]/ l56f] l56f] Ps}gf;sf la?jfx? tof/ kfg{ 
;lsG5 . laz]ift jfg:klts tl/sfn] k|hgg\ ul/g] kmnk"mn, k"mn tyf cfn' h:tf afnLx?sf] af]6 b|'tt/ ultdf 
a[l4 ug{ tGt' k|hgg\  k|ljlw ckgfOG5 . laiff0f' -efO/;_ h:tf clt vt/gfs /f]un] afnL gfnLdf lgs} Iflt 
k'¥ofpg] / ltgsf] pGd'ng ef}lts / /;folgs tl/sfaf6 ;Gtf]ifhgs?kdf ug{ g;lsg], t/ tGt' k|hgg\ k|ljlwsf] 
k|of]u ul/ efO/; pGd"ng ug'{sf] ;fy} efO/;d'Qm af]6 la?jfx? pTkfbg ug{ ;lsg] x'gfn] s[lif If]qdf o; k|ljlwn] 
7"nf] of]ubfg k'¥ofPsf] 5 . k|r"/ dfqfdf afg:klts ljljwtf (biodiversity) ePsf] xfd|f] h:tf] b]zdf af]6 
la?jfx?nfO{ lgolGqt jftfj/0fdf w]/} aif{;Dd ;+/If0f tyf ;Daw{g u/L /fVg ;lsG5 .  

-@_ cfn'sf] efO/; d'Qm ug]{ k|ljlw  

cfn'df @^ eGbf al9 k|sf/sf efO/; /f]ux? nfUg] ePtfkgL g]kfndf xfn;Dd ^ k|sf/sf cfn'df nfUg] efO/; 
/f]ux? h:t} kft bf]lj|g] efO/; (PLRV), efO/; PS; (PVX), efO/;  P (PVA), efO/; Pd\ (PVM), efO/; 
P;\ (PVS), / efO/; jfO{ (PVY) sf] cWoog tyf cg';Gwfg sfo{ e}/x]sf] 5 . cfn'df nfUg] efO/; /f]u pGd"ng 
(virus elimination) ug]{ ljleGg pkfox? dWo ofxf tfkqmd k|ljlw (thermo-therapy) / d]l/l:6d l6k sNr/ 
k|ljlw (meristem tip culture) ckgfO efO/; /f]ux? pGd"ng ul/g] sfo{ e}/x]sf] 5 -lrq !_ . 



 

 
lrq != k"j{–d"n aLp cfn' pTkfbg k|lalw . 

 
o; k|ljlwdf ;aeGbf klxnf cfn' bfgfx?nfO{ pdf{gsf] nflu sl/a #&–#( l8=;]= tfkqmddf @–# xKtf 

/flvG5 / hLjf0f' /lxt pks/0fdf /x]/ )=@–)=$ ld=ld= cfsf/sf 6'Kkfx? (meristem tip) lgsflnG5 . 6'Kkf 
lgsfNg' eGbf klxnf cfn'sf] 6';fnfO{ &)Ü sf] cNsf]xndf #) ;]s]08 ;Dd w'g] / @–# k6s lgd{lns[t kfgLn] 
kvfNg] / km]/L @Ü sf] ;f]l8od xfOkf]Snf]/fO6sf] emf]nn] % ldg]6 ;Dd 8'afO pkrf/ ug]{ / k'gM klxnfsf] h:t} ul/ 
lgd{nLs/0f u/]sf] kfgLn] /fd|f] ;+u ;kmf ug'{kb{5 . olt ul/;s]kl5 ;fwf/0f lsl;dsf] ;'Idbz{soGqsf] ;xfotfn] 
6'Kkf lgsfNg' kb{5 . o;/L 6'Kkf lgsfn] kl5 pQm 6'KkfnfO{ tof/ kfl/Psf] kl/If0f gln -6]i6 6\o"a_ sf] leq /x]sf] 
lkmN6/ k]k/sf] dfyL /flvG5 / kl/If0f glnnfO{ @%±@ l8=;]= tfkqmd / k|ltlbg !^ 306f @))) nS; k|sfz ePsf] 
lgolGqt cj:yfdf (incubation room) /flv x'sf{OG5  . kl/If0f gnLdf cfjZos kf}li6s tTj ;dfj]z ul/Psf] 
t/n Pd\=P;\=ldl8ofdf (MS media) ljz]if xdf]{gx? -cfOPP )=% Pd=ln÷ln= sfOg]l6g )=$ Pd=hL=÷ln= lhP–# 
)=! Pd=hL=÷ln=_ ;dfj]z ul/ tof/ kf/]sf] x'G5 . s]lx xKtf kl5 pQm ;fgf] 6'Kkf s]lx xl/of] x'Fb} 8fF7, h/f / 
kftdf ljsf; x'Fb} hfG5 . To;df h/f / 8fF7sf] k"0f{ ljsf;sf] nflu pQm gofF la?jfnfO{ xdf]{g g/flvPsf] s8f 
Pd=P;= ldl8ofdf :yfgfGt/ ul/G5 / To;af6 s]xL xKtfkl5 /f]u/lxt k"0f{ la?jfsf] ?kdf kfpg ;lsG5 .  

-#_  efO/; /f]usf] kl/If0f  

efO/; /f]u kl/If0f ug]{ ljleGg tl/sfx? h:t} cGo lj?jfx?df efO/; ;f/]/ ul/g] kl/If0f (indicator plant), 
cg'ejsf] cfwf/df cjnf]sg ul/g] kl/If0f, 8f;–OnfOhf (DAS-ELISA) k|ljlw / xfn;fn} lasf; ul/Psf] 
lk;Lcf/ (PCR) k|ljlw cfbL 5g\ . g]kfndf 8f;–OnfOhf  k|ljlwaf6 efO/; kl/If0f ul/Fb} cfO/x]sf] 5 . efO/; 
/f]u kl/If0f ug]{ qmddf ;aeGbf klxnf h'g cfn' bfgfsf] efO/; d'Qm ug]{ xf] To;sf] efO/; kl/If0f ul/ s'g s'g 
efO/; 5g\ eGg] hfgsf/L lnOG5 . To;}ul/ 6'Kkf lgsfln k"0f{ la?jf tof/ ePkl5 bf]>f] k6s efO/; kl/If0f 
ul/G5 . To;kl5 h'g lj?jfdf ;a} k|sf/sf efO/; lgd'{n ePsf] kfOG5 To;nfO{ k'gM Psn cfVn] k|ljlw (single 
nodal cuttings) 4f/f k|;f/0f ul/ ;+/If0f ul/G5 . o;/L efO/; d'Qm 7x/ ul/Psf lj?jfx?nfO{ zLzf jf 
hfnL3/df /f]lkG5 / /f]k]sf] sl/a $)–%) lbgkl5 k'gM t]>f] k6s efO/; kl/If0f ul/G5 .  

-$_ k"j{–d"n aLp cfn' eg]sf] s] xf] < 

efO{/; tyf cGo /f]uaf6 d'Qm ul/Psf pGgt hftsf] cfn'sf] af]6nfO{ tGt' k|hgg\ k|ljlw4f/f b|'tultdf k|zf/0f 
u/L nfxL ls/f l5g{ g;Sg] zLzf jf hfnL3/ leq hLjf0f' /lxt afn'jf / df6f] -@M!_ sf] ld>0fdf /f]k]/ pTkfbg 
ul/Psf ;–;fgf cfn'sf bfgfx?nfO{ k"j{–d"n aLp (pre-basic seed cyf{t PBS) elgG5 -t:aL/ $_ . x/]s aif{ 
nuftf/ k'/fg} afnLaf6 aLp cfn' 5fg]/ k|of]u ul//xFbf cfn'sf] pTkfbgdf 7"nf] x|f; cfpF5 . k|foh;f] x|f; cfpg'sf] 
d'Vo sf/0f efO/;hGo /f]ux? g} xf] . t;y{ efO/; /f]ud'Qm aLp cfn' pTkfbg ug]{ p2]Zon] g]kfn s[lif cg';Gwfg 



kl/ifb\ cGtu{t /fli6«o cfn'jfnL cg';Gwfg sfo{qmdn] lj=;+ @)$^ ;fnb]lv tGt' k|hgg\ tyf efO/;hGo /f]u 
k/LIf0f k|ljlwx? ckgfO{ pRrsf]6Lsf] /f]ud'Qm :j:y k"j{–d"n aLp cfn' pTkfbg ub}{ cfO/x]sf] 5 .  

-%_ k"j{–d"n aLp cfn' pTkfbg 

efO/;d'Qm ul/ Psn cfVg] k|ljlw4f/f b|'tultdf k|;f/0f ul/ $–% xKtf ePsf] lj?jfnfO{ OGs'j]zg sf]7faf6 
lems]/ @$–#) 306f aflx/ sf]7fdf l5Kofpg -xfl8{lgª_ sf] nflu /fVg'k5{ . To;kl5 lt lj?jfx? nfxL sL/f gl5g]{ 
ul/ agfOPsf] zLzf jf hfnL3/df nluG5  / afn'jf / df6f] ld;fO tof/ ul/Psf] ld>0fnfO{ -@M!_ !Ü kmdf{lngsf] 
emf]nn] pkrf/ ul/Psf] j]Grdf @)×!) ;]=dL= sf] km/sdf lj?jf /f]lkG5 . la?jf /f]Kg'eGbf klxnf pQm ld>0fdf 
@))M@))M!@) s]=hL= gfO6«f]hg, km:kmf]/; / kf]6f; k|lt x]S6/sf b/n] dnvfb k|of]u ug'{kb{5 . lj?jf /f]k]kl5 To;} 
lbg )=@Ü j]leli6g sf] emf]n la?jf / df6f]df ;d]t kg]{ul/ 5g'{kb{5 . To;kl5 cfb|tf a9fpgsf nfuL $–^ 
lbg;Dd ;]tf] Knfli6sn] a]GrnfO{ 9fSg'kb{5 . lj?jf /f]lk;s]kl5 UV lkmN6/af6 lgd{lns/0f ul/Psf] kfgL k|of]u 
ug'{kb{5 eg] bf]>f] jf t]>f] k6ssf] dnvfbsf] -gfO6«f]hg_ k|of]u, df6f] r9fpg] / cGo s[lif sd{x? cfjZostf 
cg';f/ ug'{kb{5 . cfn'sf] hft cg';f/ lj?jf /f]k]sf] #–$ dlxgfkl5 k"j{–d"n aLp vGg tof/ x'G5 . vGg' eGbf ! 
xKtf klxnf kfgL lbg aGb ul/ af]6 pv]nL (haulm puling) x6fpg' kb{5 . zLzf jf hfnL3/df obfsbf ;]tf] 
k'tnL, /ftf] dfs'/f tyf nfxL sL/fx? b]lvg ;Sb5g\ o:tf] cj:yfdf ;dod} cfjZostf cg';f/ pko'Qm sL6gfzs 
ljifflbsf] k|of]u ug'{kb{5 . aLp cfn' pTkfbs s[ifs ;d"xx?sf] dfu adf]lhd /fli6«o cfn'jfnL cg';Gwfg sfo{qmdn] 
;fnfgf b'O{ l;hgdf ul/ &–!) hftx?sf] cfn'sf] k"j{–d"n aLp cfn' pTkfbg ub}{ cfO/x]sf] 5 . hfnL3/ tyf 
zLzf3/ leq klxnf] jfnL z/b v]tLsf] ?kdf >fj0f÷efb|df /f]k]/ d+;L/df vlgG5 eg] To:t} bf]>f] afnL lxpFb] 
v]tLsf] ?kdf k'if÷df3df /f]k]/ r}q÷a}zfvdf vlgG5 .  

-^_ k"j{–d"n aLp cfn'sf] pkfb]otf 

k'/fgf tyf pTkfbg Ifdtf x|f; eO;s]sf jLp cfn' k'gM :Yffkgf u/L ;du|df cfn'sf] /fli6«o pTkfbg tyf 
pTkfbsTj a[l4 ug{ k"j{–d"n aLp cfn'sf] 7"nf] of]ubfg /xFb} cfPsf] 5 . jLp cfn'sf] dfWodaf6 k|;f/0f x'g] efO/; 
cnfjf v}/f] kLkrSs], 89'jf / P]h]? h:tf /f]ux? Ps 7fpFaf6 csf]{ 7fpFdf km}lng glbg klg o;n] w]/} d2t ub{5 
. k/Dk/fut aLp cfn' eGbf k"j{–d"n aLp cfn' Hofb} :j:y x'g] x'gfn] To;af6 lgsflnPsf aLp w]/} pTkfbgzLn 
x'G5g\ . v]taf/Ldf /fd|/L ;'kl/j]If0f ul/Psf] v08df oL k"j–d"n aLp cfn'af6 pRr kxf8L If]qdf &–* aif{ tyf 
kxf8L / t/fO{ If]qdf qmdzM %–^ / $–% aif{;Dd u'0f:t/ o'Qm :j:y aLp cfn'sf] ?kdf d"n aLp (basic seed) 
pTkfbg ug{ ;lsG5, h'g vfog cfn' pTkfbgs]f nflu pGgt aLpsf] ?kdf pkof]u ug{ ;lsG5 . cfn'v]tLdf aLp 
cfn'n] dfq sl/a %) k|ltzt pTkfbg nfut cf]u6]sf] x'G5 / :j:y aLp cfn'sf] rog dfqfn] klg sDtLdf !% 
k|ltzt cfn'sf] pTkfbg a9]sf] kfOG5 .  

-&_ k"j{–d"n aLp cfn'sf] e08f/0f tyf laqmL lat/0f 

d+l;/ dlxgfdf vg]sf] k"j{–d"n aLp cfn' sl/a (–!) dlxgf zLt e08f/0f ul/ efb|÷cflZjg dlxgf b]lv t/fO{ 
tyf leq dw]zsf] nfuL / r}q÷a}zfvdf vg]sf] aLp sl/a &–* dlxgf zLt e08f/0f u/]/ cfufdL aif{df kxf8L 
If]qsf] nfuL d+l;/÷k'if b]lv laqmL lat/0f z'? ul/G5 . /fli6«o cfn'jfnL lasf; sfo{qmd, s[lif laefu;Fusf] 
;dGjodf &% j6} lhNnfx? l:yt lhNnf s[lif lasf; sfof{nox? Dffkm{t k"j{–d"n aLp cfn' laqmL lat/0f ub}{ 
cfO/x]sf] 5 . cfn' cg';Gwfg sfo{qmd tyf cfn' ljsf; sfo{qmd ;+u ;Da4 ;/sf/L kmfd{x?df / pQm 
sfo{qmdx?sf] lg/LIf0fdf gLhL If]qx?df ;d]t ;d"xut ?kdf k"j{–d"n aLp cfn' pknAw u/L To;af6 a]l;s aLp–
! -d"n aLp_, a]l;s aLp–@ -k|dfl0ft aLp_ cflbsf] pTkfbg ul/G5 . sfo{qmdn] xfn;Dd pGdf]lrt * tyf 
l;kmfl/; $ hftx?sf] k"j{–d'n aLp cfn' pTkfbg ug]{ u/]sf] 5 .  

-*_ k"j{–d"n aLp cfn'sf] d'No lgwf{/0f 

k"j{–d"n aLp cfn'sf] d"No x/]s aif{ pTkfbg nfutsf] cfwf/df lgwf{/0f ul/G5 . rfn' cf=j= @)^*÷^( sf] nflu % 
u|fd eGbf 7"nf], !–% u|fd ;Ddsf], )=%–! u|fd;Ddsf], )=@%–)=% u|fd;Ddsf] / )=@% u|fd eGbf ;fgf] k"j{–d"n 
aLp cfn'sf] qmdz  !)÷)), *÷)), ^÷)), @÷)) / !÷)) ? k|lt bfgfsf b/n] laqmL d"No lgwf{/0f ul/ ;f]xL 
adf]lhd laqmL lat/0f ul/Psf] 5 .  

 



r_ k"j{–d"n aLpaf6 d"n aLp pTkfbg  

tGt' k|hgg\ -l6:o' sNr/_ k|ljlw4f/f efO{/; /f]ud'Qm kfl/Psf cfn'sf tL ;–;fgf k"j{–d"n aLp cfn'sf] tf}n ! 
u|fd eGbf sd b]lv lnP/ a9Ldf @) u|fd jf ;f] eGbf a9L ;Ddsf x'G5g\ . k"j{–d"n aLp cfn'af6 jLp a[l4 
ul/Pdf pRr u'0f:t/sf] :j:y d"n aLp cfn' pTkfbg ug{ ;lsG5 . k"j{–d"n aLp cfn' tflndk|fKt s[ifsx? / 
;/sf/L kmfd{x?df :j:y aLp pTkfbg u/]kl5 dfq vfog cfn' pTkfbsx?nfO{ :j:y aLp cfn'sf] ?kdf lat/0f 
ug'{kb{5 . o; k|lqmofaf6 s[ifs:t/df /x]s]f k'/fgf] /f]uu|:t aLp qmdzM x6]/ uO{ :j:y aLpsf] k|of]udf Jofkstf 
cfO{ pTkfbg tyf pTkfbsTjdf qmdzM a[l4 x'Fb} hfG5 . ;fwf/0ftof efO/; /f]u ;fg]{ sL/f -laz]if ul/ cf?sf] 
nfxL_ kxf8df eGbf t/fOdf al9 x'g] x'Fbf /f]usf] k|sf]k kxf8L If]qdf eGbf t/fO{ If]qdf a9L x'g] ePsf]n] t/fO{ 
If]qdf kxf8L If]qsf] t'ngfdf aLp cfn' rfF8f] abNg' kb{5 . ctM k"j{–d"n aLp cfn'af6 :j:y d"n aLp pTkfbg ug]{ 
lgoldt sfo{qmd ;+rfng x'g'kb{5 . o;sf] nflu tn pNn]lvt v]tL k|ljlwx?df laz]if Wofg k'¥ofpg' kb{5 . 
 
-!_  k"j{–d"n aLp cfn'sf] Joj:yfkg tyf aLp pTkfbg of]hgf 

k"j{–d"n aLp cfn'sf] d'Vo p2]Zo cfn'sf] hftLo u'0f tyf o;sf] pTkfbg IfdtfnfO{ sfod /fvL/xg'  xf] . aLp 
cfn' pTkfbs s[ifs ;d"xx?n] aLp cfn'sf] u'0f:t/ sfod /fVg x/]s aif{ yf]/} kl/df0fdf k"j{–d"n aLp cfn' nufO{ 
d"n aLp tyf k|dfl0ft aLpsf] aLh a[l4 ul/ vfog cfn' v]tL ug]{ s[ifsx?nfO{ aLp cfn'sf] ?kdf laqmL lat/0f 
ug'{kb{5 .  

!_ k"j{{–d"n aLpsf] cf];f/k;f/ tyf 9'jfgL 
 k"j{–d"n aLp cfn'sf bfgfx? cf];f/k;f/ tyf 9'jfgL ubf{ af]qmfdf 3fp rf]6k6s gnfUg] tyf 6';f gefFRg] u/L 

laz]if xf]lzof/L ckgfOg' kb{5 .  
 Pp6} jf]/fdf w]/} kl/df0fdf k"j{–d"n aLp cfn' 6Dd e/L 9'jfgL ubf{ bfgfx?sf] aLrdf xfjf v]Ng] 7fpFsf] sdL 

x'g] ePsf]n] tL aLp cfn'sf bfgfx?nfO{ ;f; km]g{ sl7gfO{ pTkGg x'ghfG5 . h;n] ubf{ pQm aLp cfn' lau|g] 
jf s'lxg] ;Defjgf x'G5 .  

@_ aLp cfn' 6';fpg] 
 k"j{–d"n aLp cfn'nfO{ /fd|/L 6';fP/ dfq /f]Kg' h?/L 5 . g6';fPsf] aLp /f]Kbf aLp s'lxg klg ;Sb5 .  
 t/fO{ tyf t/fO{ h:tf] Gofgf] xfjfkfgL ePsf] 7fpFx?df ;ff/0ftof /f]Kg' eGbf Ps dlxgf klxn] / kxf8L If]qdf 

8]9–b'O{ dlxgf klxn]b]lv k"a{–d"n aLp cfn'nfO{ e08f/0faf6 aflx/ lgsfNg' kb{5 .  
 aLp cfn' 6';fpgsfnflu dl;gf] hfnL xfn]sf] sf7sf] afs;df jf KNffli6ssf] ¥ofsdf /fVg' a]; x'G5 . o;/L 

6';fpFbf afs; ;lxt 6';fPsf] aLp v]tjf/Ldf /f]Kg n}hfg ;lhnf] x'G5  6';f klg efFlrb}g .  
 6';fpgsf] nflu /fVbf hlxn] klg /fd|/L xfjf ;+rfng x'g] dw'/f] k|sfz ePsf] 7fpFdf /fVg' kb{5 6';fx? 5f]6f], 

df]6f], bx|f] / xl/of]   x'g'kb{5 . Ps k6s lg:s]sf] 6';fnfO{ efFlrg lbg' x'Fb}g .  
 6';fpgsf] nflu /fVbf d';f tyf sL/fx?af6 xf]lzof/ x'g'kb{5 / cfjZos k/]df ltgLx?sf] lgoGq0fsf pkfox? 

ckgfpg' kb{5 .  
 

#_  k"j{–d"n aLp cfn'af6 kmfp08];g, k|dfl0ft tyf pGgt aLp cfn' pTkfbg of]hgf 

 
%)) bfgf k"j{–d"n aLp cfn' -!–% u|fd tf}n;fOh_ n] 

$% ju{ ld6/ If]qkmn 9fSb5 . 
 
 

klxnf] aif{ sl/a &% s]=hL kmfp08];g aLp -d"n aLp–!_ cfn' pTkfbg x'G5 . 
 
 

bf]>f] aif{ ! /f]kgL hUufdf aLha[l4 sfo{qmd ;+rfng ug{ k'Ub5 / 
o;af6 Go'gtd &%) s]=hL k|dfl0ft aLp–! -d"n aLp–@_ pTkfbg x'G5 . 

 
 



 
t]>f] aif{ !) /f]kgL hUufdf aLha[l4 sfo{qmd ;+rfng ug{ k'Ub5 / 

o;af6 Go"gtd &%)) s]=hL k|dfl0ft aLp–@ -d"n aLp–#_ pTkfbg x'G5 . 
 
 

rf}yf] aif{ !)) /f]kgL hUufdf aLha[l4 sfo{qmd ;+rfng ug{ k'Ub5 / 
o;af6 Go"gtd &%,))) s]=hL= pGgt aLp -d"n aLp–$_ pTkfbg x'G5 . 

 
 

 
lxpFb] tyf aif]{ v]tLsf nflu pknAw x'g ;Sg] pGdf]rg tyf l;kmfl/; ePsf cfn'sf hftx?sf]  k"j{–d"n aLp 

lxpFb] v]tLsf] nflu nufOg] hftx?  M  sfl8{gn, 8]lh/], hgsb]j, s'lk|m l;Gb'/L, v'dn /ftf]–@, s'lk|m    
                                    Hof]lt, cfOkLjO{ *, v'dn nIdL, cflb . 

aif]{ v]tLsf] nflu nufOg] hftx?  M   hgsb]j, s'lk|m Hof]lt, v'dn ;]tf]]–!, sfl8{gn, 8]lh/], 
                                   Pg=lk=cfO{–!)^, cflb . 
 
-@_  v]tL k|ljlw 

!_ hUufsf] 5gf}6÷tof/L 

 k"j{–d"n aLp cfn' nufpg] hUufsf] 5gf}6 ubf{ df6f]af6 ;g]{ vfnsf /f]ux? h:t} v}/f] lkkrSs], P]h]?, sfnf] 
vf]:6] cflb sf] cfz+sf gePsf] hUuf dfq 5gf]6 ul/g' kb{5 .  

 k"j{–d"n aLp cfn'sf] v]tLug{ ;Dej eP;Dd v]tL gu/]sf] afFemf] hdLg ;aeGbf pQd x'G5 . olb To;f] 
gePdf cfn' tyf cfn' kl/jf/df kg]{ jfnL h:t} uf]ne]F8f, efG6f, vf];f{gL gnufPsf] v]t af/L 5gf}6 ug'{ kb{5 .  

 k"j{–d"n aLp cfn' nufpgsfnfuL kfgL ghDg] tyf xNsf anf}6] bf]d6 df6f] ePsf] 7fpF 5gf}6 ug'{ /fd|f] x'G5.  
 aLp pTkfbg ug]{ hUuf ;fwf/0f cfn'v]tL ug]{ hUufaf6 sd;]sd %–!) ld6/ 6f9f x'g' jf+5gLo 5 . xfjf rNg] 

lbzf x]/L ;fwf/0f cfn' v]tLsf] hUuf af6 aLp cfn' v]tLsf] hUuf cuf8Llt/ x'g'kb{5 cyf{t\ xfjfn] ;fwf/0f 
cfn' v]tL ul/Psf] hUufaf6 nfxL sL/fx? aLp cfn' v]tL ul/Psf] hUufdf Nofpg g;Sg] x'g'kb{5 .  

 k"j{–d"n aLp cfn' nufpgsfnflu hUuf /fd|f];+u vghf]t u/L df6f]nfO{ emf/kft /lxt, a'/a'/fpFbf] / v's'nf] 
kfg'{kb{5 .  

@_ /f]kfO{ 

/f]Kg] ;do 
 k"j{–d"n aLp cfn'sf] /f]Kg] ;do cfn'sf] hft / 7fpF cg';f/ km/s x'G5 . ;fwf/0ftof t/fO{ / leqL dw]zdf 

c;f]hb]lv sflt{s, dWo kxf8L If]qdf >fj0f–efb| -z/b jfnL_ tyf kf}if–df3 -a;Gt] jfnL_, pRr kxf8L If]qdf 
r}q–a}zfv - k"j{–dg;'g jfnL_ ;Dd cfn' /f]Kg a9L pko'Qm ;do dflgG5 .  

 k/Dk/fut aLp cfn'sf] v]tL ubf{ klg nfxL sL/fsf] k|sf]ksf] ;donfO{ Wofg lbO nfxL sL/f sd ePsf] ;do 
cg';f/ aLp cfn' /f]Kg] ;do ldnfpg' kb{5 .   

/f]Kg] b"/L 
 k"j{–d"n aLp cfn'sf] /f]kfO{sf] b'/L To; aLp cfn'sf] ;fO{hdf lge{/ ub{5 . ;fgf] ;fO{hgsf] k"j{–d"n aLp cfn' 

sd b'/Ldf / 7"nf] ;fO{hsf] cln al9 b'/Ldf /f]Kg' pko'Qm  x'\G5 -tflnsf !_ . 
 Ps u|fd eGbf ;fgf] k"j{–d"n aLp cfn' ^)×!) ;]=dL= sf] b'/Ldf nfOg agfO{ /f]Kg' kb{5 . aLp cfn' cem ;fgf] 

ePdf Ps} 7fpFdf @÷@ j6f bfgf /f]Kg' pko'Qm x'G5 . 
 
tflnsf != k"j{–d"n aLp cfn'sf] ;fOh cg';f/ /f]Kg] b'/L / To;n] 9fSg] If]qkmn 
 

qm=;+ aLp cfn'sf] tf}n ;fOh /f]Kg] b"/L %)) bfgfn] 9fSg] If]qkmn 
!= ! u|fd eGbf ;fgf] ^)×!) ;]=dL= #) ju{ dL6/ 

@= ! b]lv % u|fd ^)×!% ;]=dL= $% ju{ dL6/ 



#= % b]lv !) u|fd ^)×@) ;]=dL= ^) ju{ dL6/ 

$= !) u|fd eGbf 7"nf] ^)×@% ;]=dL= &% ju{ dL6/ 

 

/f]Kg] t/Lsf 
 ;fgf], slnnf] 6';fnfO{ arfpg] u/L aLp cfn' ;fjwflgk"j{s df6f]df /f]Kg' kb{5 .  
 /f]kfO{sf] ulx/fO{ klg aLp cfn'sf] ;fO{hdf lge{/ ub{5 . ;fgf] cfn'sf] 6';f ulx/f] /f]Kgfn] df6f] aflx/ l5rf]n]/ 

cfpg ufx|f] kb{5 .  
 kxf8L If]qdf % u|fd eGbf ;fgf cfn' ;fwf/0ftof #–$ ;]=dL= sf] ulx/fO{df /f]Kg' pko'Qm x'G5 . t/ t/fO{ 

If]qdf #–$ ;]=dL= ulx/fO kof{Kt x'Fb}g / cln ulx/f] /f]Kg' kb{5, lsgeg] t/fO{df udL{n] ubf{ df6f]sf] ;txaf6 
a9L dfqfdf kfgL aflkmP/ hfg] x'Fbf jLp pd|g  lr:ofg kof{Kt x'Fb}g .  

#_ dnvfbsf] dfqf 
 ;fwf/0ftof /fd|f] pTkfbg lng /fd|/L s'lxPsf] sDkf]i6 dn -uf]a/ dn_ slDtdf klg @) 6g k|lt x]S6/ -

cGbfhL !))) s]hL k|lt /f]kgL jf &–* ;o lsnf] k|lt s7\7f_ / gfO6«f]hg, kmf]:kmf]/; / kf]6f; !))M!))M^) 
lsnf] k|lt x]S6/ -cGhfbL ^=% lsnf] o"l/of, !! lsnf] l8=P=lk / % lsnf] Do"/]6 ckm kf]6f; k|lt /f]kgL jf $=% 
lsnf] o"l/of, &=% lsnf] l8=P=lk= / #=% lsnf] Pd=cf]=lk= k|lt s7\7f_ sf] b/n] xfNg' kb{5 .  

 dfly pNn]lvt gfO{6«f]hgsf] dfqf cfwf /f]Kg] a]nfdf / cfwf klxnf] ps]/f lbg] a]nfdf /fVg' plrt x'G5 .  
 aLp cfn' s'lxgaf6 arfpg /f;folgs dn aLp cfn';+u ;Dks{df cfpg] u/L xfNg' x'Fb}g . ;fy} k"j{–d"n aLp 

cfn' s'v'/fsf] dn;Fu l;w} ;Dks{df cfpg] u/L xfNg' x'Fb}g .  

$_ uf]8d]n, ps]/f tyf l;+rfO{ 
k"j{–d"n aLp cfn'sf] v]tL ubf{ uf]8d]n, ps]/f tyf l;+rfO{ h:tf v]tL k|ljlwsf sfo{x? af]6sf] a[l4, cj:yf tyf 
df6f]sf] lr:ofg x]/L plht ;dodf ul/g' kb{5 .  

%_ /f]u sL/fsf] lgoGq0f 

-s_ e08f/ b]lv g} /f]usL/fsf] lgoGq0f z'? x'g'kb{5 . e08f/df cfn'sf] k'tnL, cfn'sf] 6';fdf nfxL sL/f nfUg] 
ePdf sL6gfzs ljifflb k|of]u u/L plrt e08f/ Joj:yf ldnfpg'kb{5 .  

-v_ df6f]d'lg al; sf6\g] sL/f, v'd|], sldnf cflbsf] k|sf]k ePdf cfn' /f]Kg'eGbf klxn] g} pko'Qm ljifflbx? df6f]df 
ld;fpg'kb{5 . o:tf ljiflbx? k|of]u u/L kmn]sf cfn' vfogdf k|of]u ug{ Tolt pko'Qm gx'g] x'Fbf ;se/ 
aLpsf] ?kdf dfq} k|of]u ug'{kb{5 .  

-u_ af]6 pld|;s]kl5 yf]Kg] / k5f}6] 89'jf /f]u cflb / nfxL, km8\s], vk6] sL/f cflbsf] lgoGq0fsf]  nflu l;kmfl/z 
cg';f/ ljifflbx? a]nf–a]nfdf k|of]u ug'{kb{5 .  

^_ /f]luË cyjf cg'ko'Qm af]6 pv]Ng] (roguing) 

k"j{–d"n aLp cfn' efO{/; /f]u/lxt x'G5g\ / efO/; /f]u kl/If0f ul/;s]sf] x'G5 . t/ efO/; /f]usf aflx/L >f]tx? 
j/k/sf] vfog cfn'sf] jfnL tyf emf/kftx?af6 / sL/fx?sf] dfWod4f/f jf 5'jf5'taf6 ;g{ ;Sg] ePsf]n] k"j{–d"n 
aLp cfn'sf] Kn6 a/f]a/ lgl/If0f ul//fVg' kb{5 . lgl/If0f ubf{ olb s'g} af]6df efO/; /f]u nfu]sf] cfz+sf ePdf 
pQm af]6 t'?Gt ;fjwflgk"j{s pv]nL x6fpg' kb{5 . To;}ul/ hflto z'4tf sfod /fVgsf nflu, s;}ul/ a]hftsf 
af]6x? b]lvg cfPdf ;f] sf] klxrfg ul/ x6fpg' kb{5 . aLp cfn' v]tLdf /f]uu|:t tyf a]hftsf af]6x?nfO{ cfn 
'bfgf ;lxt pv]n]/ lgd'{n kfg]{ sfo{n] aLpdf :j:Yotf / z'4tf sfod /fVgdf clt dxTjk"0f{ :yfg /fVb5 / of] 
ljlw :j:y aLp pTkfbgsf] nflu sd vlr{nf], ;lhnf] / e/kbf]{ pkfo klg xf] . j]hftsf, /f]u nfu]sf ;a} af]6nfO{ 
5fgL pv]ln x6fpg] sfo{nfO{ /f]lu+ª (roguing) elgG5 . /f]lu+ª sfo{df lgDg s'/fx?df Wofg lbg'kb{5 .  

-s_ cfn'sf] af]6 pld|;s]kl5 ;se/ rfF8f] /f]lu+ª sfo{ yflng'kb{5, h;åf/f /f]uL af]6af6 :j:y af]6df /f]u ;g{ 
gkfcf];\ . /f]usf nIf0fx? :ki6 ePdf af]6 ;fgf] 5Fb} pv]Ng] sfo{ z'? ug{ ;lsG5 . a/fa/ afnL lg/LIf0f 
u/L cfjZos k/]df yk c? k6s klg cyf{t vGg] a]nfdf ;Dd klg of] sfo{ bf]x¥ofO/xg' kb{5 . k"mn k'mNg] 
hftdf jf 7fpFdf k"mnsf] /+u / 5fF6sfF6 x]/L a]hftsf af]6x? pv]Ng ;lsG5 .  

-v_ pv]n]sf] /f]uL af]6 tyf bfgfx?nfO{ hyfefjL gkm\ofsL pv]Nb} af]/fdf hDdf kfb}{ nUg'kb{5 .  
-u_ l;+rfO kl5 jf afbn nfu]sf] a]nf laxfgsf] ;dodf af]6x? k'i6 /xg] x'gfn] /f]uL af]6 5'6ofpg ;lhnf] kb{5 .  



-3_ /f]lu+ª ug]{ dflg;nfO{ /f]uL tyf a]hftsf af]6x?sf] klxrfg ug]{ /fd|f] 1fg x'g'kb{5 . pv]n]sf] /f]uL af]6nfO{ 
cGo af]6x?;Fu n;k; ug'{x'Fb}g . /f]lu+ª ug]{ dflg; cfkm} :kz{af6 km}lng] efO/;x? ;fg]{ dfWod x'g ;Sg] 
x'gfn] aLp cfn' af/Lsf] aLrdf cgfjZos ?kdf hyfefjL lx8\g 8'n ug{ x'Fb}g .  

-ª__ /f]lu+ª ug'{eGbf klxn] Psk6s nfxL sL/f dfg]{ ljifflb 5s{g' a]; x'G5, h;af6 /f]lu+ª ubf{ nfxL sL/fx? /f]uL 
af]6af6 :j:y af]6df p8]/ hfg kfpFb}g .  

&_ xfNdk'lnË (haulm pulling) 

aLp cfn' pTkfbgdf af]6 pv]Ng] tyf xfNdk'lnª Ps dxtjk0f{ sfo{ xf] . xfNdk'lnª ugf{n] bfgfnfO{ l7s 
;fOhdf /fVg, nfxL sL/f af6 ;g]{ efO/; /f]u sdug{ tyf bfgf l5Kofpg cflb sfo{df d2t k'ofpFb5 . ;fwf/0f 
cj:yfdf af]6 pv]Ng] sfo{ cfn' vGg' eGbf sl/a b'O{ xKtf klxn] ug{'kb{5 eg] cGo cj:yfdf kl/l:ytL d'NofÍg 
ul/ ug{'kb{5 . t/ nfxL sL/fsf] ;+Vof a9\g] cfz+sf ePdf t'?Gt} xfNdk'lnË ul/xfNg' kb{5 . olb af]6 lgSs} slnnf] 
5 / bfgfsf] /fd|/L ljsf; ePsf] 5}g / af]6 pv]Nbf w]/} gf]S;fgL x'g] b]lvPdf t'?Gt b}lxs sL6gfzs ljifflb -/f]u/ 
jf o:t} cGo_ 5ls{g' kb{5 . pv]Nbf ;s];Dd cfn' bfgf aflx/ glg:sg] ul/ af]6nfO{ b'O{ uf]8f ljrdf kf/L xftsf] 
;xfotfn] af]6 pv]Ng' a]; x'G5 .   

*_ aLp cfn' vGg] 

cfn'sf] bfgfdf af]qmf /fd|/L l5lKkO{ ;s]kl5 dfq} cfn' vGg] sfo{ yfNg' kb{5 cyf{t\ xfNdk'lnË u/]sf] !)–!% 
lbgkl5 cfn' vGg' pko'Qm x'G5 . cfn' vGbf bfgfdf sd eGbf sd rf]6k6s nfUg]u/L vGg' kb{5 . ;se/ df6f] 
lunf] gePsf] a]nf cfn' vGg] sfo{ ug'{ j]z x'G5 .  

(_ :ofxf/ ;+ef/ tyf u|]l8Ë 

cfn' vlg ;s]kl5 !) b]lv !% lbg ;Dd /fd|/L xfjfsf] ;+rf/ ePsf] t/ l;wf 3fd gkg]{ 7fpFdf /fv]/ ;'sfpg' -
So"l/Ë_ kb{5 . h:n]ubf{ vGbf nfu]sf] ;fgf]ltgf] rf]6x?df kftnf] af]qmf hDg hfG5 . tfkqmd !% b]lv !* l8u|L 
;]lN;o; / ;fk]lIfs cfb|tf () b]lv (% k|ltzt ePdf sfl6Psf] 7fpFdf rfF8f] /fd|f] af]qmf hDg yfNb5 . So"l/Ë ug]{ 
sfd k'/f ePkl5 6fFl;Psf] df6f] emfg'{sf] ;fy} rf]6k6s gnfu]sf] /fd|f] cfn'sf bfgfx? csf]{ ;fn d"n aLpsf] nflu 
u|]l8Ë u/]/ 5'6\ofpg' kb{5 .  

!)_ e08f/0f 

u|]l8Ë ul/ ;s]kl5 pQm d"n aLp -k|yd k':tf_ cfn'nfO{ pko'Qm tl/sfn] e08f/0f ul/g' kb{5 . kxf8L If]qdf dw'/f] 
k|sfzsf] l;4fGt ckgfO{ agfO{ /fv]sf] sd vlr{nf] ;fwf/0f aLp cfn' e08f/ 3/df -/l:6s :6f]/_ klg e08f/0f ug{ 
;lsG5 . t/ t/fO{ tyf t/fO{ h:tf] Gofgf] xfjfkfgL ePsf] 7fpFdf zLt e08f/df g} jLp cfn' e08f/0f ug{' kb{5 . 
aLp cfn' e08f/0f ul/g' eGbf klxn] e08f/ 3/ /fd|/L ;kmf ;'U3/ ug'{kb{5 . cfjZos k/]df ljifflb k|of]u u/L 
e08f/ 3/nfO{ /f]usf hLjf0f' tyf sL/fx?af6 d'Qm kfg'{kb{5 .  

$= efO/; ;fg]{ sL/fx? / aLp pTkfbg  
ljleGg efO/;x?n] cfn'sf] pTkfbgdf x|f; NofpF5g\ . nfxL sL/f (Aphids), km6\s] (Leaf hopper), ;]tf] emL+uf 
(White fly), ldnLau, ly|K;, kftdf ;'?ª agfpg] emL+ufx? (Leaf miner fly), vk6] (Flea beetle) h:tf ljleGg 
sL/fx?4f/f efO/; ;fg]{ sfd x'G5 . oL sL/fx?dWo] klg efO/; ;fg]{ sfo{df nfxL sL/fx?sf] k|d'v e"ldsf x'G5 . 
nfxL sL/fsf ljleGg k|hfltx? (species) dWo] dfOh; kl;{sL (Myzus persicae)  -cf?df nfUg] nfxL_ efO/;sf] 
km}nfj6sf] b[li6sf]0fn] ;aeGbf dxTjk"0f{ 5 . dfOh; kl;{sL ;+;f/el/ g} kfOG5 . o;n] ljleGg afnLdf s/La 
!)) j6f efO/; /f]ux? ;fg{ ;S5 . cfn'df ljz]if u/L kft bf]la|g] (Leaf roll) / efO/; jfO{ (PVY) of] nfxL4f/f 
;g]{ k|d'v efO/; /f]ux? x'g t/ efO/; P (PVA), Pd (PVM) / cs'jf df]hfOs  (Acuba mosaic) klg o;n] 
;fg{ ;Sb5 .  
   
 sd dfqfdf aiff{ / udL{ df};d ePsf] a]nf nfxL sL/fsf] a[l4sf] nflu pko'qm x'G5 . nfxL sL/fsf] k|hgg 
/ efO/; k|;f/0f;DaGwL ultljlw @)–@^) ;]= tfkqmddf ;aeGbf a9L x'G5 / @^–#@) ;]= eGbf a9L tfkqmddf 
nfxL sL/fsf] k|hgg\ lqmof aGb x'G5 . $)) ;]= eGbf a9L tfkqmdf logLx? dg{ yfNb5g\ . tkfqmd #)–#@) ;]= 
ePsf] a]nf k]v6f pd|]sf nfxL sL/fx? a9\g yfNb5g\ / cfkm'nfO{ ;'xfpFbf] jftfj/0f ePsf] If]qlt/ p8\g yfNb5g\ . 
logLx? xfjfsf] j]usf] ;fy} xhf/f} lsnf]ld6/ 6f9f k'Ug ;dy{ x'G5g\ . tfkqmd !#) ;]= eGbf tn /x]sf] a]nf sL/fx? 



p8\b}gg\ . xfjfsf] j]u )=* lsnf]ld6/ k|lt306feGbf sd ePsf] a]nf nfxL sL/fnfO{ af]6df /; r':g / ltgLx?sf] 
ljsf;sf] nflu pko'Qm x'G5 . t/fO{df tfkdfg rsf]{ x'g yfn]kl5 kmfNug'–r}qlt/ kv]6f pd|]sf nfxL sL/fx? 
kxf8lt/ nfU5g\ eg] kxf8df lr;f] x'g yfn]kl5 dfu{–kf}iflt/ t/fO{ tyf a];Llt/ emg{ yfNb5g\ . ;/b/ clwstd 
tfkqmd @)) ;]= eGbf sd /xg]  / xfjfsf] j]u tLa| x'g] pRr kxf8L If]qnfO{ aLp pTkfbgsf] nflu pko'Qm If]q 
dflgG5 / g]kfndf aiff}+b]lv o:tf If]q cGo If]qsf] nflu aLpsf] >f]tsf] ?kdf /lxcfPsf] 5 . pRr kxf8L If]qdf 
lxpFkg]{, tkfqmd lgs} tn emg]{, nfxL sL/fnfO{ ;'xfpFbf] af]6–la?jfsf] cefjdf aif{el/ nfxL sL/fsf] cl:tTj sfod 
/xg ;Sb}g . xfjfsf] tLj| j]un] ubf{ cGoqaf6 p8]/ cfPsf nfxL sL/fx? ;lhn}l;t cfn'afnLdf a:g ;Sb}gg\ / 
;d"xa[l4 x'g klg d'lZsn kg{ hfG5 . To;dfly klg pRr kxf8L If]qdf cfb|{tf a9L eO{ p8\g] nfxL sL/fsf] kv]6f 
leHg uO{ p8fgdf klg afwf kg{ hfG5 . ;fwf/0ftof @,@)) ld6/eGbf xf]rf kxf8L If]qdf nfxL sL/f aif{el/g} 
/lx/xg ;Sg] x'gfn] aLpsf] :j:ytf sfod /fVg d'lZsn kb{5 . hf8f]df oL nfxLsL/fsf k'mn ljleGg h+unL jf 
v]tL ul/Psf af]6–la?jfdf laz]if u/L cf?sf] af]6df afFlr/xg ;Sb5g\ . ctM aif{el/df nfxL sL/fsf] ultljlw s] 
s:tf] 5 egL a'em]/ dfq :j:y aLp pTkfbgsf]  nflu If]qsf] 5gf}6 x'g'kb{5 . g]kfndf pRrkxf8L If]qx? k|z:t} 
5g\ t/ ;a} pRr kxf8L If]q nfxL sL/faf6 d'Qm If]q eGg ;ls+b}g cyf{g\ To:tf If]q t/fO{ jf a];L If]qaf6 slt 
6f9f kb{5g\, xfjfsf] j]u s'g lbzflt/ x'G5, kxf8 stflt/ kms]{sf] 5, kxf8sf sltj6f C+vnfx?af6 5]lsPsf] 5 
cflb s'/fn] nfxL sL/fsf] p8fg / ToxfF k'uL cfn'jfnLdf nfxL sL/f a:g ;Sb5 jf ;Sb}g eGg] s'/fnfO{ c;/ 
kf/]sf] x'G5 . t/fO{ If]qdf kxf8L If]qaf6 aLp cfn' Nofpg] k|rng k|z:t 5 . oxfFsf s[ifsx?n] kxf8af6 NofPsf] 
aLp cfn'af6 pTkflbt cfn'nfO{ csf]{ Ps afnL;Ddsf] nflu k|of]u ug]{ k|rng sxL+ sxL+ kfOG5 . cGoyf kxf8af6 
a;]{gL gofF aLp g} Nofpg] k|rng 5 .  

%= nfxL sL/fsf] ;+Vof kQf nufpg] t/Lsf 

s'g} klg :yfg :j:y aLp pTkfbg ug{ / To;sf] :j:ytfsf] :t/ sfod /fVg pko'Qm 5 5}g eGg] yfxf kfpg To; 
7fpFdf cfn'v]tL ul/g] ;dodf nfxL sL/f slxn] b]vfkb{5 / logLx?sf] ;+Vof s;/L a9\b} hfG5 eGg] tYosf] 
hfgsf/L x'g' cfjZos 5 . nfxL sL/fsf] ultljlw yfxf ePdf slxn] / s;/L aLp pTkfbg ug]{ / slxn] / s;/L 
aLp cfn'nfO{ nfxL sL/faf6 /Iffug]{ eGg] s'/fx? lglZrt ug{ ;lhnf] x'G5 . lgDg t/Lsfx?åf/f nfxL sL/fsf] ;+Vof 
kQf nufpg ;lsG5 M 

s_ nfxLnfO{ kfgLdf km;fo/ (yellow water tray method) M o; t/Lsfåf/f cfn'afnLdf nfxL sL/fx? b]lvg'eGbf 
klxn] g} :yfgfGt/0f eP/ cfPsf kv]6f pd|]sf nfxL sL/fx?sf] ;+Vof ;lhnf]l;t kQf nufpg ;lsG5 . 5]p 
s]xL dfly p7]sf] / leqk§L kx]Fnf] kf]lnl; nufOPsf ls:tLx? 3fF;kftn] g5]Sg] u/L hdLgeGbf @)–@% ;]=ld= 
dfly cfn' v]tL ul/g] hUufsf] 7fpF–7fpFdf cfn' /f]Kg'eGbf !)–!% lbg klxn] b]lv /flvG5 . ls:tLdf $–% 
;]=ld= ulx/f] x'g]u/L ;kmf kfgL el/G5 / s]xL yf]kf sL/f dfg]{ ljifflb jf kv]6f lehfpg] vfnsf ;fa''gsf] emf]n 
jf sk8f w''g] kfp8/ cfbL  ld;fOG5 . jiff{tsf] a]nfdf ls:tL el/P/ kfgL gkf]lvg] u/L / cfjZos kfgLsf] 
;tx sfod /xg] u/L ls:tLsf] 5]pdf @ ;]=ld= hlt rfSnf] Kjfn x'g'kb{5  / kL+wsf] Ps s'gfdf nfxL sL/f 
hDdf ug{ To:t} lsl;dsf] Kjfn hfnLn] 5]Sg'kb{5 . kL+wsf] Kjfndf kfgL gl5g]{ u/L /a/ jf ss{sf] lasf]{ 
nufpg'kb{5 . xKtfsf] b'O{ k6s ls:tLaf6 kL+wsf] Kjfndf kftnf] sk8f xfnL kfgL tsf{O{ nfxL sL/f hDdf 
ul/G5 / ls:tL ;kmf u/L km]l/ kfgLn] el/G5 . ;+slnt sL/fx?nfO{ &)% OyfOncNsf]xndf /fvL ;–;fgf 
zLzLdf ldlt ;lxt /fvL hf]ufOG5 / ls/fx?sf] klxrfg ul/G5 . 

v_ kftdf /x]sf nfxL sL/fx? u0fgf u/]/ (leaf counting method)  M cfn' nufPsf] af/Ldf 58\s] kf/]/ ## j6f 
af]6x? otfptf kf/L 5fgL k|To]s af]6sf] dflylt/af6 Pp6f ljraf6 Pp6f / km]blt/af6 Pp6f ul/ ltgul/ 
(( / csf]{ Ps af]6sf] ljraf6 Pp6f kltul/ hDdf !)) kftsf] tNnf] ;txaf6 nfxL sL/fsf] ;+Vof u0fgf 
ul/G5 . xKtfdf & j6f nfxL sL/fx? kfgLdf km;]df jf !)) j6f kftdf @) j6feGbf a9L ;+Vofdf nfxL 
sL/f ePdf aLp cfn'sf] :j:Yotf sfod /xg ;Sg] clwstd ;Ldf jf clGtd l:ylt dflgG5 . 

^= ;L8 Kn6 k|ljlw (Seed Plot Technique) 

;L8 Kn6 k|ljlwsf] d'Vo p2]Zo cfkm\gf] e}/x]sf] aLpaf6 /fd|f] eGbf /fd|f] -:j:y / hflto z'4_ 
cfn'sf] lj?jfx?sf] 5gf]6 ul/ jLpsf] u'0f:t/df ;'wf/ Nofpg' xf] eg] csf]{ tkm{ nfxL sL/fsf] :yfgfGt/0f k|jfx, 
nfxL sL/fsf] k|sf]ksf] z'?jft / ;+Vof, ;d"xa[l4 cflbsf] ljrf/ u/L nfxL sL/fn] ljgfzsf/L ?kdf /f]u km}nfpg 
g;Sg] a]nf lgsfn]/ d}bfgL If]qdf aLp cfn' pTkfbg ug]{ ljz]if k|ljlwnfO{ “;L8 Kn6 6]lSgs (seed plot 



technique)” elGg5 / t/fO{df o;} k|ljlwnfO{ ckgfO{ aLp pTkfbg sfo{qmd yflnPsf] 5 . laz]if ul/ t/fO{ tyf 
leqL dw]z If]qdf ;L8 Kn6 k|ljlw4f/f aLp pTkfbg ubf{ pko'{Qm k|ljlwx?sf] ;fy} s]xL laz]if k|ljlwx? ckgfpg' 
kb{5 .  

-s_ xfn;Ddsf] jftfj/l0fo cj:yfnfO x]bf{ sflt{ssf] z'?b]lv dWo;Dddf cfn' /f]lk;Sg'kb{5 .  

-v_ kf}ifsf] cTolt/ ha nfxL sL/fsf] ;+Vof k|lt !)) kftdf @) k'Ug yfNb5 efO/; /f]usf] km}nfj6 x'g glbg 
cfn'sf af]6x?nfO{ pv]Ng yfNg'kb{5 . af]6 pv]Nbf af]6nfO{ lardf kf/L b'O{ v'§fn] 6ØfKk lylr b'O{ xftn] 
af]6sf] km]bdf cfn'sf] u]8f gcfpg] u/]/ af]6 pv]Ng'kb{5 . cfn'sf af]6x? pv]Ng';§f km]b;Dd sf6\g klg 
;lsG5 t/ o;af6 afFsL /x]sf] 8fF7af6 kft knfpg] / sf6\g] cf}hf/åf/f /f]uL af]6af6 :j:y af]6df /f]u ;g]{ 
;Defjgf a9L x'G5 . af]6 pv]Ng' jf sf6\g'eGbf klxn] l;+rfO    /f]Sg'kb{5 . af]6 pv]n]sf] !)–!% lbgkl5 
cfn'sf] af]qmf l5lKkPkl5 vGg yfNg'kb{5 . cfn'bfgf aLp ;fOhsf] e}g;s]sf] t/ nfxLsf] k|sf]k a9]sf] v08df 
pko'Qm ljifflb k|of]u ul/ s]lx ;do nDAofpg klg ;lsG5 .  

   
 pbfx/0fsf] nfuL oxfF Pp6f gd"gf k]z ul/Psf] 5 .  

 cfn' v]ltug]{ If]qkmn  – ! x]= 
 cfjZos jLp kl/df0f – @))) s]=hL]= 
 jLp a[l4 cg'kft – !) 
 ;/b/ jLpsf] tf}n – %) u|f÷bfgf 
 aLp Kn6sf] If]qkmn – ! x]=÷!) 
 cfjZos la?jf  – @))) s]=hL÷If]qkmn -! X]=_ )=! x]= Ö  @)) s]hL 
  – @)) s]=hL÷)=)% s]=hL÷bfgf Ö $))) bfgf 
   – $))) bfgf÷!) bfgf÷la?Jff Ö $)) la?jf 
 sl/a $))) aLp bfgf 5gf}6sf nflu $)) la?Jffsf] cfjZos kb{5 eg] pQm $))) bfgfn] )=! x]= 

If]qkmndf /f]Kg lap k'Ub5 h:n] ! x]= If]qkmnsf nflu aLp k|ofKt x'g]5 .  

 
;Gbe{ ;fdfu|L M 

!_ v}/uf]nL, nIdL k|;fb, @)#&, cfn'jfnL, >LdtL ;l/tf v}/uf]nL, afg]Zj/, sf7df08f,}+ g]kfn . 

@_ lwtfn, zDe' k|;fb, @)^*, tGt' k|hgg\ k|ljlwaf6 /f]u /lxt k"j{–d"n aLp cfn' pTkfbg, g]kfn s[lif cg';Gwfg kl/ifb\, 

/fli6«o cfn'jfnL cg';Gwfg sfo{qmd, v'dn6f/, nlntk'/ -k'l:tsf, k|sfzg g+= !)*_ . 
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