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Zf'esfdgf dGtJo

g]kfnsf] s[lif u|fx:y pTkfbgdf !$Ü t/sf/L afnLsf] e'ldsf /x]sf]df v]tL ul/Psf] 
If]qkmnsf] cfwf/df rf}yf] :yfgdf /x]sf] uf]ne]+8f afnL g]kfnsf] ef}uf]lns agfj6n] 
k|bfg u/]sf] ljleGg cfjxjf pkof]u u/]/ jif}{ el/ tfhf uf]ne]+8f pTkfbg ug{ ;lsg] 
k|d'v t/sf/L afnL xf] . o;sf] lbg k|lt lbg dfu a9\g'sf] ;fy} pTkfbg / v]tL 
ul/g] If]qkmn al9 /x]sf] 5 . t/ cem} klg l5d]sL /fi6«af6 cfoft x'g] qmd /f]lsPsf] 
5}g . g]kfn uf]ne]8f pTkfbgdf cfTdlge{/ dfq} x'g] geO{ l5d]sL b]zdf lgof{t ug{ 
;Sg] ;Defjgf af]s]sf] 5 . olx l;nl;nfdf g]kfndf gofF gofF k|ljlwx?sf] klg 
ljsf; eO/x]sf] 5 .

xfOla|8 hftx?sf] k|of]u Jofks ?kdf ePsf] 5 . Knfli6s 6g]n leq v]tL ul/g] 
uf]ne]+8f ;t k|ltzt xfOla|8 hft eg] klg x'G5 . g]kfnd} ljsf; ul/Psf] uf]ne]+8fsf] 
j0f{z+s/ hft >[hgf Ps k|d'v hft xf] / o;sf] aLh a[l4 sfo{df s]xL aLp pTkfbs 
;+:yfx? Nffu]sf 5g\ . t/ sltko cj:yfdf aLp pTkfbsn] a0f{z+s/ aLp pTkfbg 
ug{ Wofg gk'¥ofpbf aLpsf] u'0f:t/df x|f; cfpg] / a0f{z+s/ aLpaf6 pTkflbt 
kmnx? klg Psgf; gx'g] eGg] u'gf;f] ;'Gg cfPsf] 5 . oL ;d:ofx?nfO{ ;dfwfg 
ug{ ;lsof];\ elg ljleGg k|ljlwx? ;d]6]/ s[ifsx?n] a'lemg] efiffdf n]vs åo 
8f= ;'/]Gb| nfn >]i7 / 8f= OZj/L k|;fb uf}tdn] tof/ kfg'{ ePsf] o; k'l:tsfn] 
aLp pTkfbs s[ifsx?sf] ;xof]uLsf] ?kdf dfq geO{ s[lif k|ljlwsx?, ljleGg 
aLp pTkfbgdf ;+nUg ;+3–;:yf, aLp pTkfbs ;d'x, s[lif ljBfyL{x? nufot  
uf]ne]+8fsf] j0f{z+s/ aLp pTkfbg v]tLdf rfv /fVg'x'g] ;Dk"0f{ dxfg'efjx?nfO{ 
;xof]u k'¥ofpg ;Sg] 5 eGg] d}n] cfzf /fv]sf] 5' .

	 ---------------------

	 8f= lbks e08f/L
	 lgb]{zs -afnL tyf afujfgL_ 
	 g]kfn s[lif cg';Gwfg kl/ifb\, 

	 l;x+b/af/ Knfhf, sf7df08f}+





k|:tfjgf

xfd|f] b]zdf xfnsf lbgx?df uf]ne]+8f v]tL k|lt s[ifssf] cfs{if0f lbgfg' lbg 
a9\b} uO/x]sf] 5 . zx/L If]q / o;sf j/k/sf If]qx?df Jofj;flos ?kdf 
Knfli6s 6g]nleq uf]ne]+8f v]tL ug]{ rng lbglbg} a9\g] qmddf /x]sf] 5 . 
lj=;++= @)^& ;fndf afujfgL cg';Gwfg dxfzfvfn] ljsf; u/L kl~hs/0f u/]sf] 
>[hgf hftsf] j0f{z+s/ uf]ne]+8fsf] v]tL Jofks ?kdf cl3 a9]sf] 5 . o;sf] 
kmn:j?k >[hgf aLp pTkfbg a9fpg ljleGg aLp pTkfbs ;d"xx?, aLp ljhg 
sDkgLx? / ;/sf/L tyf u}/;/sf/L lgsfox? Kflg o;df nfu]sf 5g\ / nfUb} 
hfg' kg]{ x'G5 . o;sf] aLp pTkfbg k|ljlwdf 1fgsf] al9 cfjZostf kg]{ x'gfn] 
oLg} ljifoa:t'nfO{ ;dfa]; u/L of] k'l:tsf tof/ kfg{ xfdLn] sf]lz; u/]sf 5f}+ . 
o; k'l:tsf k9]/ >[hgf j0f{z+s/ uf]ne]8fsf] aLp pTkfbg ul//fVg' ePsf tyf 
cGo hftsf] j0f{z+s/ uf]ne]+8fsf] aLp pTkfbg ug{ rfxg'x'g] ;3+– ;+:yf, s[ifs 
;d'x tyf aLp pTkfbs s[ifsnfO{ pRr u'0f:tl/o aLp pTkfbg ug{df ;xof]u 
x'g]5 eGg] cfzf lnPsf 5f}+ .

o; k'l:tsfdf j0f{z+s/ uf]ne]+8fsf] aLp pTkfbg ;DalGw ;Dk'0f{ ljlw tyf 
k|ljlwx? ;dfa]z ug{ k|of; ul/Psf] 5 t/ s]lx k|ljlwx? ;dfa]z ug{ 5'6 
ePdf  klg ;DalGwt k|fljlwsx?, uf]ne]+8f v]tLdf rf;f] /fVg] pkef]Qmfx? / 
k|z:t d]xgt / kl;gf aufP/ klg cfzf /fv] cg';f/ pTkfbg lng g;ls /fv]sf 
xfd|f g]kfnL s[ifsx?sf nflu s]xL xb;Dd eP klg o; k'l:tsfn] ;xof]u ug]{ 
5 eGg] laZjf;sf ;fy j0f{z+s/ uf]ne]+8f aLp pTkfbg;+u ;DalGwt pknAw 
k|ljlwx?nfO ;d]6]/ of] k'l:tsf tof/ kfg]{ hdsf]{ u/]sf 5f}+ .

of] k'l:tsf tof/ kfg{ d4t k'¥ofpg] / cg';Gwfgsf ljleGg If]qx?df ;+nUg 
afujfgL cg';Gwfg dxfzfvf v'dn6f/df ljut jif{x? / jt{dfgdf uf]ne]+8f 
v]tLdf ;+nUg x'g' ePsf ldqx? xfd|f wGojfbsf kfq x'g'x'G5 . 

o;df ePsf q'l6 tyf sdL sdhf]/Lx? cf}NofO{ lbg'eO{ eljiodf of] k'l:tsfnfO{ 
cem pkof]uL agfpg ;xof]u k'¥ofpg x'g ;d:t kf7s ju{af6 ck]Iff /fv]sf 5f} .

n]vsx?





ljifo–;"lr

!= pTklt / kl/ro !
@= g]kfndf j0f{z+s/ >[hgf uf]ne]+8f v]tLsf] cj:yf #
#= xfjfkfgL $
$= jfg:klts ljj/0f ^
%= j0f{z+s/ hft pTkfbgsf] nflu hftLo 5gf}6 *
^= Jf0f{z+s/ aLp pTkfbg ;DaGwL gLlt lgodx? !)

^=! Jf0f{z+s/ aLp pTkfbgsf] cg'dlt lng'kg]{ !)
^=@ Jf0f{z+s/ aLp pTkfbg k|lqmof / u'0f:t/ lgoGq0f !@
^=# Df"n÷>f]t aLp / j0f{z+s/ aLp pTkfbg / ljt/0fsf] 

cg'udg 
!#

^=$ Df"n÷>f]t aLp / j0f{z+s/ aLp pTkfbgsf] zt{ kfngf 
;DaGwL Joj:yf 

!#

&= afnL nufpg] ;do !$
*= g;{/Ldf :j:y a]gf{ tof/ ug]{ ljlw !$

*=! g;{/L hUUffsf] 5gf}6 tyf tof/L !$
*=@ Aof8sf] tof/L  !$
*=# aLp b/ / a]gf{ tof/L !%
*=$ k|lts'n df};ddf a]gf{ pdfg]{ tl/sf !^
*=% g;{/L Aof8df /f]u sL/f lgoGq0f !*

( uf]ne]+8f v]tLsf] nflu df6f], hdLgsf] tof/L tyf dnvfbsf] k|of]u !*
(=! Dff6f] !*
(=@ Dff6f] pkrf/ !(
(=# hdLgsf] tof/L !(

!)= dnvfb !)
!!= Knfli6s 6g]n leq uf]ne]+8f v]tL @!
!@= a]gf{ ;fg]{ @@



!@=! /f]Kg] b'/L @@
!#= uf]8d]n tyf l;+rfO{ @#
!$= sfF65fF6 / yf+qmf @#
!%= /luË @%
!^= Effn] cË  x6fpg] (Emasculation) @%
!&= k/fus0f ;+sng (Pollen Collection) @%
!*= k/fu;]rg (Pollination) @^
!(= k[ystf b"/L tyf afnL lgl/If0f @&
@)= kmn l6kfO{ / k|;f]wg @*
@!= aLp ;'sfpg] / e08f/0f ug]{ @(
@@= aLpsf] u'0f:t/ @(
@#= /f]ux? @(

@#=! cuf}6] 89'jf (Early Blight) @(
@#=@ Kf5f}6] 89'jf /f]u (Late Blight) #)
@#=# kfp8/L ldN8\o' #@
@#=$ km]b / sf08df nfUg] sfnf] /f]u (Phytopthora capsici) #@
@#=% ;]K6f]l/of /f]u (Septoria Leaf Blight) ##
@#=^ a]gf{ dg]{ / h/f ;8\g] /f]u (Damping off and root rot) #$
@#=& cf]Onfpg] /f]u (Wilting disease) #$
@#=&=! 9';Laf6 cf]Onfpg] /f]u #$
@#=&=@ AofS6]l/ofåf/f cf]Onfpg] /f]u (Bacterial wilt) #$

@$= efO/; #^
@%= g]df6f]8 (Nemotode) #&
@^= sL/fx? / To;sf] lgoGq0f #*

@^=! kmndf nfUg] xl/of] sL/f (Helicoverpa) #*
@^=@ uf]ne]+8fsf] vk6] (Tomato bug) #(
@^=# ;]tf] lem+u] sL/f (Whitefly) $)



@^=$ blIf0f cd]l/sL lnkm dfOg/ (Tuta absoluta) $)
@^=% nfxL sL/f $!
@^=^ kft vGg] ls/f (Leaf minor) $@
@^=& ;'n;'n] (Mites) $@

@&= uf]ne]+8fdf c? ljs[lt / ;d:ofx? $#
@&=! km"n / kmn emg]{ $#
@&=@ kmnsf] 6'Kkf sfnf] eO{ s'lxg] (Blossom end Rot) $$
@&=# 3fdn] 89\g] (Sun Scald) $$
@&=$ la/fnf]d'v] las[lt b]lvg] (Catfaced fruit) $%
@&=% kmn km'6\g] ;d:of (Fruit cracking) $%

@&=^ kmn vf]qmf] x'g] (Puffiness) $^

@&=& kfgLsf] tgfjaf6 b]vf kg]{ ljs[ltx? $&

@&=&=! sf08 vf]qmf] x'g] (Pithy stem) $&

@&=&=@ hn3/] ljs[lt (Oedema/Dropsy) $&

@&=&=# sf08 lrl/g' (Crease-stem) $*

@*= pTkfbsTj ljj/0f $*
@(= ;'Id vfB tTjsf] cfjZostf %)

@(=! vfBtTjx?sf] jlu{s/0f %)
@(=@ vfBtTjsf] sdLn] lj?jfdf b]lvg] nIf0fx?	 %!
@(=@=! gfO6«f]hgsf] sdL %!
@(=@=@ km:kmf]/;sf] sdL %!
@(=@=# kf]6f;sf] sdL %!
@(=@=$ SoflN;odsf] sdL %!
@(=@=% DofUg]l;odsf] sdL %!
@(=@=^ ;Nkm/sf] sdL %!
@(=@=& kmnfdsf] sdL %@
@(=@=* Dof+ËfgLhsf] sdL %@



@(=@=( tfdfsf] sdL %@
@(=@=!) h:tfsf] sdL %@
@(=@=!! df]lnA8]gdsf] sdL %@
@(=@=!@ af]/gsf] sdL %@
@(=@=!# Snf]l/gsf] sdL %@

#)= ;Gbe{ ;fdfu|Lx? %#
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!= pTklt / kl/ro

uf]ne]+8fsf] pTklQ klZrd– blIf0f cd]l/sfsf] PG8Lh kxf8L Onfsf -k]?, OSj]8/, 
jf]lnleof_ df pTklt ePsf] dflgG5 . of] ;f]nfg];L kl/jf/ cGtu{tsf] kmn ;d'xdf 
kg]{ Ps dxTjk'0f{ t/sf/L afnL xf] . uf]ne]+8fnfO{ kf}li6s b[li6sf]0fn] klg /fd|f] 
/ kf}li6s dflgG5 . o:sf] kmndf le6fldg P, la, l;, O, SoflN;od tyf kf]6f;, 
DofUg]l;od, kmnfd, Dof+uflgh, yfOldg, kmf]n]6, kmf]:km/; kfOG5 . o;df k|;:t 
le6fldg …l;Ú kfOg] ePsf]n] o;nfO{ ul/asf] ;'Gtnf klg eGg] ul/G5 . o;sf 
ljleGg !# h+unL k|hfltx? kfOG5g\ . oL k|hftL dWo] b'O{ k|hftLx? Lycopersicon 

esculentum / Lycopersicon pimpinifolium dfq v]tL of]Uo dflgPsf 5g\ . xfn 
v]tL ul/g] uf]ne]+8f Lycopersicon esculentum L. xf] . o;sf] k'/fgf] gfd Malu 

puruvsana lyof] / kl5 o;sf] gfd Lycopersicon esculentum eof] .

g]kfndf uf]ne]+8f If]qkmn / pTkfbsTjsf] cfwf/df t];|f] dxTjk'0f{ afnL xf] . s[lif 
dGqfnosf] cf=j= @)^^÷@)^& sf] tYof+s cg';f/ o;sf] v]tL !%,^)(, x]S6/df 
eO{ s'n pTkfbg @$,@)!* d]=6g lyof] eg] cf=j @)&@÷&# df k'Ubf @),)$^ 
x]S6/df v]tL eO{ s'n pTkfbg #$,%)@$ d]=6g ePsf] 5 . g]kfndf uf]ne]+8fsf] 
pTkfbsTj !&=! d]=6g k|lt x]S6/sf] 5 . (VDD 2016).

of] ulx/f] h/f x'g] Ps jif]{ afnL xf] . uf]ne]+8fsf] k|of]un] cfFvfsf] Hof]lt a9fpg, 
x8\8L alnof] kfg{, lk;fa y}nL ;kmf ug{, cfGb|fsf] ;kmfO{ ug{ ;xfotf u5{ . o;df 
kfOg] nfOsf]lkgdf (Lycopene) SofG;/ la?4 n8\g] zlQm x'G5 . uf]ne]+8f vfgfn] 
An8 k|];/ 36\g], lrgL /f]u, 5fnfsf] ;d:of, kfrg k|lqmof /fd|f] x'g], sf]n]i6«f]n sd 
x'g] / rf8f] a'9f] x'g af6 arfpg ;Sb5 .

o;nfO{ g]kfnL vfgfsf] Ps cleGg c+udf dflgG5 . o;nfO{ ksfP/, sfFrf] ;nfbsf] 
?kdf jf k|zf]wg u/L k|of]u ug]{ ul/G5 . Knfli6s 3/sf] k|ljlwsf] ljsf;sf ;fy} 
uf]ne]+8fnfO{ df};dL / a]df};dL b'j} lsl;daf6 v]tL ug{ ;lsG5 . c;f/b]lv 
d+;L/;Dd pTkfbg x'g] uf]ne]+8fnfO{ a]df};dL uf]ne]+8f v]tL elgG5 eg]  k'; b]lv 
h]i7 ;Dd pTkfbg x'g] uf]ne]+8fnfO{ df};dL v]tL elgG5 . a]df};dL pTkfbg u/]sf] 
uf]ne]+8fsf]] /fd|f] ahf/ efp / al9 cfDbfgL x'g]x'bf  laqmL ug{ ;lhnf] klg x'G5 . 
o; ;dodf ahf/ ;d:of klg gePsf] x'gfn] oftfoftsf] ;'ljwf ePsf] *)) 



2

b]lv @@)) ld6/ ;Ddsf] prfO{ ePsf ufpF tyf zx/sf s[ifsx?sf] nflu of] 
k|ljlw sf]z]nLsf] ?kdf nf]s lk|o x'b} cfPsf] 5 . a]df};ddf v'nf  7fpFdf jiff{sf] 
sf/0fn] ubf{ /fd|f] pTkfbg ug{ g;lsg] x'gfn] ;]tf] Knfli6ssf] 3/ leq o;sf] 
;kmn pTkfbg ug{ ;lsG5 . uf]ne]+8f Ps jlif{o :jo;]+lrt afnL xf] . o;sf] 8fF7 
vfFlbnf] / 8fF7 / kftdf dl;gf em';x? ePsf / af]6df s8f af:gf cfpg] x'G5 . 
h/f ulx/f] hfg] / d'n h/fsf] rf/} tkm{ w]/} h/fx? cfPsf x'G5g\ . af]6sf] a[l4sf 
cfwf/df uf]ne]+8fnfO{ tLg ju{df afF8\g ;lsG5 .

!_ xf]rf] af]6 x'g] hftM

o; ;d'xsf uf]ne]+8fsf] af]6 xf]rf x'g],  k|fo; x/]s cfFVnfdf km"n km'n]/ 6'Kkfdf 
km"n km'n] kl5 af]6 a9\g] sfd /f]lsG5 . h:t} l;Pn !!#!, 8fnLdfcflb .

@_ dWod af]6 x'g] hft M

of] ;d'xsf hftx?df Zf'?sf s]]lx cfFVnffdf km"n km'n]/ a[l4 /f]lsg] x'G5 / k'gM 
s]lx km"n km'ln a[l4 /f]lsG5 . h:t} k';f ?aL, cldtf, dfls; cflb .

#_ cUnf] af]6 x'g] hft M

o; ;d'xsf hftx?df x/]s t];|f] cfVnfdf km"n km'Ng] / a[l4  nuftf/ eO{ /xg] 
x'G5 h:n] ubf{ af]6x? w]/} cUnf x'g] x'G5g\ . h:t} >[hgf, Pr=cf/= l8 ! cflb .

u'0f:t/ aLpdf x'g'kg]{ u'0fx?

•	 u'0f:t/ aLp eGgfn] hflto ?kn] z'4tf sfod ePsf] x'g' kb{5 . 
•	 u'0f:tl/o aLpdf cjflG5t tTjx? h:t} cGo afnLsf] aLp, emf/kftsf] 

aLp / lg:s[o kbfy{ ldl;Psf] x'g'x'b}g .
•	 aLp /fd|f] hLljtkgf / pdf/ zlQm hlt ;Sbf] /fd|f]  x'g'kb{5 .
•	 aLpdf cf];h (Vigour) al9 ePsf] x'g'kb{5 .
•	 aLpdf * k|ltzt eGbf al9 lr:ofg x'g' x'b}g .
•	 aLp /f]u tyf sL/faf6 d'St x'g' kb{5 . 
•	 aLp el/nf] tyf kf]l6nf] / Ps gf;sf] cfsf/ k|sf/sf] x'g'kb{5 .
•	 aLpdf ef}lts ;ld>0f, Do'6]zg, k[ylss/0f, k|fs[lts 5gf}6åf/f u'0f:t/ 

x|f; ePsf] x'g' x'b}g .
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•	 u'0f:t/ aLpdf a]hftsf] lap )=!Ü, /f]u nfu]sf] af]6 )=!Ü -l6=Pd=;L= 
efO/;_ eGbf sd, z'4tf ((Ü / pd|g] zlQm slDtdf &%Ü x'g'kb{5 .

u'0f:t/ aLpsf] k|of]un] dfq pTkfbgdf @)–#)Ü a[l4 x'g] ljleGg tYofÍn] 
b]vfPsf] x'bf u'0f:t/ aLp pTkfbg / k|of]udf laz]if Wofg lbg'kb{5 . 

@= g]kfndf j0f{z+s/ >[hgf uf]ne]+8f v]tLsf] cj:yf
g]kfnsf] ljleGg If]qdf v'nf tyf Knfli6s 3/ leq uf]ne]+8f v]tL Jofj;fo lbg 
k|ltlbg a9\g] qmddf 5 .  Knfli6ssf] 6g]n leq nufOg] uf]ne]8fsf hftx? dWo 
*) k|ltzt >[hgf a0f{;+s/ hftn] 9fs]sf] kfOG5 . o;sf] dfu lbg k|lt lbg a9\9} 
uO/x]sf]n] afuafgL cg';Gwfg dxfzfvfn] aLp lahg tyf u'0f lgoGq0f s]Gb|sf] 
l;kmfl/;df s]xL aLp pTkfbs ;+:yfx?;+usf] ;fem]bf/L (Private Partnership 

Program) df lautsf s]xL aif{x?b]lv >[hgf uf]ne]8fsf] aLp pTkfbg sfo{df 
;xof]u ub}{ cfO{/x]sf] 5 . o; dxfzfvfn] >[hgf uf]ne]+8fsf k}lqs afa' cfdf nfO{ 
;+/If0f tyf ;Dj{4g u/L  aLp pTkfbs ;+:yfx?nfO{ u'0f:tl/o nfOgx? pknAw 
u/fpg] / a0f{z+s/ aLp pTkfbg ug{ ljleGg ;dodf tflndsf] ;+rfng ub}{ cfPsf] 
5 . ut cfly{s jif{sf] c;f/ dlxgfdf  a0f{z+s/ uf]ne]+8f aLp pTkfbg ;DalGw 
ljleGg ;+3– ;+:yfnfO{ afujfgL cg';Gwfg dxfzfvfdf # lbg] tflnd ;+rfng 
u/]sf] lyof] . 

>[hgf uf]ne]+8fsf] hft g]kfndf ljsf; ul/Psf] klxnf] a0f{z+s/ hft xf] . o;sf] 
af]6 cUnf] x'g], a]gf{ ;f/]sf] &%—*) lbgdf kmn tof/ x'g,] kmn /ftf] /  d'6' 
cfsf/sf] x'G5 . of] hftaf6 (–!) dlxgfsf] cjlw;Dd kmn l6Kg ;lsG5 . kmnsf] 
af]s|f afSnf] -$–$=* ldlnld6/_ x'g'sf ;fy} kmnsf] :jfb dWod cldnf] x'G5 . 
;/b/ kmn %)—^) u|fd x'G5 . af]6sf] prfO{ $=% b]lv % ld6/ ;Dd x'G5 .  ;/b/ 
pTkfbg v'Nnf hldgdf @=)–@=% d]= 6g= / Knfli6s 3/leq $=) b]lv %=) d]=6g 
k|lt /f]kgL x'G5 . o;n] cf]Onfpg] /f]u -AofS6]l/on jLN6_ ;xg ;S5 / 89'jf 
/f]u sd nfU5  . t/ km\o'hfl/od ljN6 / g]df6f]8 nfUg ;S5 . la=;+= @)^& df 
kl~hs/0f ul/Psf] of] hft t/fO{, dWo tyf pRr kxf8sf] nflu l;kmfl/; u/]sf] 
5 . o;sf] a]gf{ ;fg]{ ;do t/fO{df efb| b]lv kf}if -v'Nnf v]tL af/Ldf_, dWo 
kxf8df cfiff9b]lv efb| -Knfli6s 3/ leq_ / kmfNu'g -v'Nnf v]t af/Ldf_ xf] .
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#= xfjfkfgL
uf]ne]++8f v]tL ug{ Gofgf] xfjfkfgL / 3fd nfUg] df};dsf] cfjZostf kb{5 . 
uf]ne]+8fsf] ;kmn v]tLsf] nflu tfkqmdsf] dxTjk'0f{ e"ldsf x'G5 . o;sf] v]tLsf]nflu 
pko'Qm tfks|d @)–@%) ;]= xf] . o;df klg kmnsf] lasf;sf] nflu @*–#)) ;]= 
/fd|f] x'G5 . !*) ;]= eGbf tnsf] tfks|ddf k/fu / l:6udf -Stigma_ kl/kSj x'b}g 
eg] #%) ;]= eGbf dflysf] tfkqmddf k/fus0f ;'Sg], dg]{ / kmn  nfUg ;Sb}g . 
uf]ne]+8f v]tLsf] nflu lbgsf] tfkqmd eGbf /ftsf] tfks||dn] dxTjk'0f{ e'ldsf 
v]n]sf] x'G5 . /ftsf] tfkqmd !%–@)) ;]= o;sf] nflu pko'Qm dflgG5 . /ftsf] 
Go"gtd tfkqmd !#) ;]= eGbf sd /  clwstd tfkqmd @!) ;]= eGbf a9L x'g' 
x'Fb}g . /ft sf] tfkqmd 3l6j9L ePdf uf]ne]+8fsf] ;]+rg lqmof /f]lsg uO{ k"mn 
emg]{ / kmn gnfUg] x'G5 .  tfkqmdsf] 36a9n] d'n 8f7Fdf klxnf] / bf];|f] k"mnsf 
lardf x'g] sf08df k|efj kfb{5 . olb tfkqmd al9 5 eg] klxnf] k"mn l9nf k"mN5 . 
klxnf] km"n / bf];|f]sf] ljrsf] sf08 nfdf] x'G5 eg]  sd tfkqmddf klxnf] km"n 
d'lgsf kftx?sf] ;+Vof sd x'G5 / d'Vo 8fF7df k"mn d'lgsf] sf08 5f]6f] x'G5 . 
Uff]ne]+8fdf /+Ësf] lasf; x'g  klg tfkqmdsf] 7"nf] e"ldsf /x]sf] x'G5 . !)) ;] 
eGbf sd tfkqmddf Lycopene /Yellow carotenoid /+usf] ljsf; x'g;Sb}g . To;}n] 
hf8f] dlxgfdf uf]ne]+8f kfSg ;Sb}g / xl/of] g} /xG5 . Lycopene / caroteniod sf] 
ljsf; x'gsf] nflu @)–@%) l8u|L ;]= tfkqmdsf] cfjZostf kb{5 . of] tfkqmd 
eGbf sd tfkqmd / $)) l8u|L ;]= eGbf al9 tfdqmd ePdf kmndf /Ëx?sf] 
ljsf; x'g ;Sb}g . km"n km'Ng] ;do, kmn nfUg] ;do / aLp aGg] ;dodf al9 
;'Vvf, al9 kfgL, / lr;f] x'g' x'b}g . 

kxf8sf] vf]r a];L -*))_ b]lv @@)) ld6/ ;Ddsf] prfO{ ePsf] xfjfkfgLdf 
r}qb]lv c;f/;Dd a]gf{ /f]kL c;f/ b]lv d+;L/ ;Dd uf]ne]+8fsf] pTkfbg lng 
;lsG5 . t/ o; df};ddf jif{f j9L x'g] ePsf]n] cf]Onfpg] / 88'jf /f]uaf6 
hf]ufpg' kb{5 . tfkqmdsf sf/0f uf]ne]+8fsf] agf}6 / zf/Ll/s ;+/rgfdf kg]{ 
k|efj lgDgcg';f/ 5g\ M–

s_ pRr tfkqmdsf] c;/ M 

•	 lgif]rg (Pollen viability) Ifdtf / km"n ;+Vofdf sdL x'G5 .
•	 em'Kkfdf km"nsf] ;+Vof sld x'G5 .
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•	 sdhf]/ km'n ;d'x -em'Kkf_ b]vfk5{g\ .
•	 k'ªs];/ dl;gf], nfdf] / af+lug] x'G5 .
•	 km"nsf] cfsf/df clgoldttf x'G5 .
•	 d'Vo 8fF7df km"n nfUg l9nf] x'G5 .
•	 cfFVnfx? Nffdf] / dl;gf] e} af]6sf] ;+/rgfd} kl/jt{g x'G5 .

v_ sdtfkqmdsf] c;/ M

•	 k/fu pTkfbg / dfqfdf sdL x'G5 .
•	 l8Daf;o las[t x'g] / kmn lau|Gf] x'G5 .
•	 l8Daf;o nfdf] / dl;gf] x'G5 .
•	 k'ªs];/df ljs[t cfp5 .
•	 em'Kkfdf km"n ;+Vof a[l4 x'G5 .
•	 5f]6f cfFVnfx? / u7\ofªlu|Psf] af]6 x'G5 .

pRr tfkqmdaf6 x'g] gf]S;fgLnfO{ sd ug{ 5fFofbf/ hfnL, kª\vf / e]lG6n];g 
ljlwsf] k|of]u ug'{ kb{5 eg] lr;f]af6 af]6 lj?jfnfO{ arfpg #–$ j6f 3/nfO{ 
Pp6} 3/sf] ?kdf ?kfGt/ ug{ ldNg] ul/ Knfli6s 3/ lgdf{0f ug'{ kb{5 . #–$ j6f 
3/nfO{ Pp6} 3/ eGgfn] 3/ larsf] vfnL 7fpFdf 5fgf]d} !@) u|f÷j=ld= l;Nkf]lng 
Knfli6s l;6n] aGb ug]{ / 3/sf] 7f8f] efudf $%u|f÷j=ld= l;Nkf]lng Knfli6s 
l;6 a]gf{n]] 3/ leqsf] tfkqmd a9\g] x'Fbf / lj?jfnfO lr;f]af6 arfpg ;lsG5 . 
o;/L aGb ul/Psf] Knfli6s 3/ leq cNsqfsf] 8«ddf sf7sf] w'nf] el/ w'Fjfpbf 
;d]t tfkqmdsf] a[l4 e} pTkfbgdf ;xof]u k'Ub5 . Knfli6s 3/ leq ;'s]sf 3f; 
jf kftkt]Ë/n] dlNrË ubf{ tfkqmddf w]/} 36a9 x'g ;Sb}g . 

u_ ;"o{sf] k|sfz / tfk M

uf]ne]+8fsf] pTkfbg a9fpg ;"o{af6 k|fKt k|sfz / tfksf] dxTjk'0f{ e'ldsf /x]sf] 
x'G5 . k|sfz k|;f/0fn] af]6sf] a[l4df ;sf/fTds e'ldsf v]Nb5 . k'; dlxgfsf] 
5f]6f] lbgdf w]/} sd tfk / k|sfzsf] dfqf sd k|;f/0f x'g] x'bf sd k|sfz 
;+Zn]if0f -kmf]6f]l;Gy]l;;_ x'guO{ af]6sf] a[l4b/ l9nf] x'g] / lu|iddf tfk / k|sfzsf] 
dfqf al9 x'g] ePsf]n] af]6nfO{ rflxg] tTjx?sf] cfk"lt{ clgoldttf x'g uO{ 
pTkfbgdf lu/fj6 cfp5 .
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uf]n]e]+8fsf lj?jfnfO{ k|sfz 306f jf k|sfz cjlwn] To:tf] k|efj gkf/]tf klg 
Go'g k|sfz k|;f/0fn] lj?jf / pTkfbgdf gsf/fTds k|efj kfb{5 . Knfli6ssf] 
5fgfdf tyf jl/kl/sf]] aflx/L efudf y'lk||Psf] w'nf] jf s[lqd 5xf/Lsf sf/0f 
Knfli6s 3/ leq hfg] k|sfznfO{ 5]sL pTkfbg / u'0f:t/df g/fd|f] c;/ kfb{5 . 
To;}n] k|To]s jif{ uf]ne]+8f nufpg' eGbf klxn] 5t tyf jl/kl/ hd]sf] w'nfsf 
s0f tyf d}nf] x6fpg'kb{5 . 

3_ ;fk]lIfs cfb{|tf -xfjfdf ePsf] cf];_ M

Uff]ne]8fsf lj?jf lasf;sf nflu $%Ü b]lv ^%Ü ;fk]lIfs cfb|{tfsf] cfjZostf 
kb{5 .  ;fk]lIfs cfb|{tf al9 jf sd ePdf  a[l4 tyf pTkfbgdf gsf/fTds k|efj 
kb{5 . pRr ;fk]lIft cfb|tf ePdf  k'ªs];/af6 k/fu pT;{hg k|lqmof clgoldt 
x'G5 / uef{zodf To;sf] ljt/0f ;Gtf]ifhgs ?kdf x'b}g\ . pRr cfb{|tfsf sf/0f 
af]6 tyf kmndf ;d]t ljleGg 9';LhGo /f]u nfUb5 . pRr tfkqmddf kftaf6 
kfgL pT;h{g -jfliks/0f_ al9 x'g] / h/fn] cfjZos kfgL kftdf k'¥ofpg 
g;sL cf+lzs ?kdf af]6 cf]Onfpg], ;'Sg] / s'lxg] x'G5 . o:tf] cj:yfdf kmndf 
SoflN;odsf] dfqf sdL x'g hfG5 . To:t} Go"g cfb|{tf ePdf k/fus0f c+s'/0f 
eGbf klxn] g} uef{zo ;'Vvf x'g uO{ Go'g k|hgg x'G5 . h:n] ubf{ cf+lzs uef{wfg 
eO{ ;fgf], s'?k tyf vf]s|f] kmn nfUb5 . 

$= afg:klts laa/0f

•	 uf]ne]8f Ps alif{o afnL xf],o;sf] h/f df6f]df ulx/f];Dd hfG5 .
•	 o;sf] 8fF7 vFlbnf] x'G5 / 8fF7 tyf kftx?df ;fgf em';x? x'G5g\ / 

af]6df s8f af:gf cfpg] x'G5 .
•	 o:sf km"nx? xNsf kx]+nf, !–@ ;]lG6ld6/ rf/} lt/ km}lnPsf / % j6f 

k'ikbnx? x'G5g\ . 
•	 ;fwf/0ftof af]6df * kft kl5 sf08 / kftsf] lardf km'n km'Ng] 

em'Kkfsf] lasf; x'G5 / kmn em'Kkfdf kmNb5 .
•	 xfFuf k|To]s kftsf] cfwf/af6 lg:sg] x'G5 t/ To:tf ;a} xfFuf a9\g 

lbg' x'b}g .
•	 km"n km'n]sf] $)–%) lbgdf kmn kfSb5 . 
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•	 of] :+jod ;]+lrt afnL xf] . o;df :qLs]z/ 5f]6f] x'gfn] k|;]lrt lqmof 
gePtf klg slxn] sflx @–$ Ü ;Dd k/;]+lrt x'g ;Sb5 . ;]rg 
lqmof ug{sf] nflu @! l8u|L =;]lG6u|]8 /fd|f] x'G5 / #% l8u|L =;]lG6u|]8  
eGbf dfly uPdf ;]rg lqmofdf cj/f]w x'G5 .

kmf]6f] != uf]ne]+8fsf] af]6 kmf]6f] @= km"n kmf]6f] #= uf]ne]+8fsf] 
k/fus0f
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HRD 1(♀) HRD 17 (♂)

Fruit variation in female and male parents

kmf]6f] $= HRD1, HRD17 / >[hgf uf]ne]8fdf km/skg

%= j0f{z+s/ hft pTkfbgsf] nflu hftLo 5gf}6

>[hgf hft uf]ne]+8fsf] a0f{z+s/ hftsf] aLp pTkfbg ug{sf] nflu @ :jz]lrt 
z'4 hftx? (Parental lines)] lar s|l;Ë ug{' kb{5 . z'4 hftsf] efn] tyf kf]yL 
hft lasf; ug{sf] nflu k|To]s efn] tyf kf]yL hft nfO{ w]/} jif{ ;Dd Selfing ul/ 
5gf}6 ul/Psf] 5 . tL 5gf}6 ul/Psf hftx? dWo] efn] hft (HRD17) / kf]yL 
hft (HRD1) x'g\ . h:sf u'0fx? lgDgfg';f/ 5g\ M
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efn] hft (HRD17)

of] efn] hft l86/ldg]6 -Ps} k6s kmNg]_ 
k|sf/sf] x'G5 . of] hftsf] lj?jfsf] k|To]s 
cfFVnfaf6 lg:sg] xfFufx?df km"nsf em'Kkf 
nfUb5g\ / of] s|d 6'Kkf;Dd x'Fb} hfG5 . lj?jfsf] 
d'Vo xf+ufdf klg km"nsf em'Kkfn] 9flsg] x'Fbf 
af]6 cUnf] x'gaf6 alGrt x'G5 . jz+f0f'ut u'0f 
cg';f/ of] Ps k6s kmn]kl5 o;sf] hLjgrs| 
;dfKt x'G5 . o;sf kmnx? 7"nf -^)–*) u|fd_ 
/ftf / c08fsf/ cfsf/sf x'G5g\ . of] hftdf 
AofS6]l/ofaf6 nfUg] cf]Onfpg] /f]u ;xg ;Sg] 
Ifdtf x'G5 . 

kf]yL hft -HRD1_

of] hft Ogl86/ldg]6 -l5dndf kmNg]_ hft 
af6 5gf}6 ul/ lasf; ul/Psf] xf] . of] hftsf] 
lj?jfdf k|To]s t]>f] xf+ufkl5 km"nsf em'Kkf 
lasl;t x'G5g\ / lj?jfsf] d'Vo xf+ufsf] 
lasf;df s'g} ca/f]w  gcfO{ a[l4 eO /xG5 . 
To;}n] of] hftsf] nflu nfdf] yfs|f]sf] Joj:yf 
ug'{kb{5 . jz+f0f'ut u'0f cg';f/ of] ax'jif]{ 
afnL ePtf klg jftfj/0fsf] k|efjn] Psjif{ d} 
lhjgrs| k'/f x'G5 . of] hftsf kmn ;fgf -@)–
#) u|fd_, uf]nf / kfSbf /ftf] /+ªsf x'G5g\ . of] 
hftdf k5f}6] 88'jf /f]u ;xg ;Sg] Ifdtf 5 .

>[hgf uf]ne]+8fsf] hflto u'0fx? M

uf]ne]+8f afnLsf] aLp pTkfbgdf a]gf{sf] u'0f:t/n] 7"nf] e"ldsf v]Ng] x'gfn] :j:y 
/ u'0f:tl/o a]gf{sf] k|of]u ug'{ kb{5 . >[hgf uf]ne+]8f Ps j0f{z+s/ hft xf] / of] 
HRD-1 hftsf] uf]ne]+8fsf] kf]yL efudf HRD-17 hftsf] uf]ne]8fsf] k/fus0faf6 

kmf]6f] %= HRD17 sf] af]6

kmf]6f] ^  HRD1 sf] af]6
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;]lrt u/fO{ j0f{z+s/ aLp tof/ ul/G5 . olx aLpnfO{ >[hgfsf] aLp elgG5 . of] 
aLpaf6 tof/ ePsf] af]6df Ps?ktf / >[hgf hftsf] u'0fx? ;a} :ki6 ?kdf 
b]lvg' kb{5 .

•	 af]6sf] prfO M $=%–%=) ld6/
•	 j]gf{ ;f/]kl5 km"n km"Ng nfUg] lbg M #%–$) lbg
•	 j]gf{ ;f/]kl5 kmn kfSg nfUg] lbg M &%–*) lbg
•	 j]gf{ ;f/]kl5 pTkfbg eO/xg] cjlw M &–* dlxgf Knfli6s 3/ leq, 

$–% dlxgf v'Nnf If]qdf
•	 ;/b/ k|lt em'Kkf kmn ;+Vof M *–!) j6f
•	 pTkfbg M $–% s]=lh= k|lt jf]6 / ()–!)) 6g k|lt x]S6/
•	 /f]u M cf]Onfpg] / 89'jf /f]u ;xg ;Sg]
•	 kmnsf] cfsf/ M c08fsf/
•	 kmnsf] ;fOh M dWod, %)–^) uf|d k|lt kmnsf] tf}n
•	 kmnsf] 7f]; kbfy{ (TSS) M %=)–%=@ lj|S;

^= Jf0f{z+s/ aLp pTkfbg ;DalGw gLlt lgodx?
Gf]kfn leq kl/ifb\ jf cGo lgsfoaf6 ljsf; ul/Psf] jf ljb]zL ;+:yf jf lgsfoaf6 
ljsf; ul/Psf] k}lqs nfOg k|fKt u/L j0f{z+s/ aLp pTkfbg ug{ rfxg] JolQm 
jf ;+:yfn] cyjf cfkm}n] ljsf; u/]sf] k}lqs nfOgaf6 j0f{z+s/ aLp pTkfbg 
ug{ rfxg] JolQm jf ;+:yfn] lgDg k|lqmof cjnAjg ug'{ kb{5 . o;sf] cfjZos 
hfgsf/L] aLp ljhg u'0f:t/ lgoGq0f s]Gb| af6 k|sflzt "lghL If]qdf aLp 
pTkfbg tyf Joj:yfkg lgb]{lzsf @)&#" tyf aLp ljhgsf] cg'df]bg, pGdf]rg / 
btf{ ;DalGw lgb]{lzsf / lz3| k|zf/0f tyf cg';/0fsf nflu k'j{ pGdf]lrt afnLsf 
hftx?sf] aLp pTkfbg ;DalGw k|:tfjgf" af6 k|fKt ug{ ;lsG5 . 

^=! Jf0f{z+s/ aLp pTkfbgsf] cg'dlt lng' kg]{ M

-!_	cfkm}n] ljsf; u/]sf] k}lqs nfOgaf6 j0f{z+s/ aLp pTkfbg ug]{ cj:yfdf 
afx]s j0f{z+s/ aLp pTkfbg ug{ rfxg] lghL If]qsf JolQm jf ;+:yfn] aLp 
pTkfbg ug{ cfjZos kg]{ k}lqs nfOg (parental lines) pknAw u/fpg ;Sg] 
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:jb]zL jf ljb]zL JolQm jf ;+:yfx?;+u cfkm}n] ;Dks{ /fvL To:tf] k}lqs 
nfOg pknAw u/fpg ;Sg] k|df0f lnO{ /fVg' k5{ . To;sf] nflu j0f{z+s/ aLp 
pTkfbg ug{ OR5's JolQm jf ;+:yfn] g]kfn s[lif cg';Gwfg kl/ifb\ jf g]kfn 
;/sf/sf cGo lgsfosf] ;xof]u lng ;Sg]5 .

-@_	j0f{z+s/ aLp pTkfbg ug{ rfxg] lghL If]qsf JolQm jf ;+:yfn] dfly pNn]lvt 
lgb]{lzsfsf]   cg';"rL–! Dff hflto ljsf; tyf ;Da4{gsf] nflu tf]lsPsf] 
hgzlQm tyf k"jf{wf/ slDtdf x'g' k5{ . o:sf cnfjf To:tf] JolQm jf 
;+:yf;+u :jb]z jf ljb]zdf j0f{z+s/ aLp pTkfbg ;DalGw tflnd lnPsf] 
JolQm x'g' kg]{5 .

-#_ 	j0f{z+s/ aLp pTkfbg ug{ rfxg] lghL If]qsf] JolQm jf ;+:yfn] cfkm";+u 
ePsf] hgzlQm / k"jf{wf/sf] Joxf]/f v'nfO{, k}lqs nfOg pknAw x'g ;Sg]  
k|df0f ;d]t ;+nUg /fvL kfFr;o ?k}ofF b:t'/ ;lxt j0f{z+s/ aLp pTkfbg 
ug]{ cg'dltkqsf] nflu pQm pNn]lvt lgb]{lzsf cg';"rL–^ sf] 9fFrfdf s]Gb|df 
lga]bg lbg' kg]{5 . lgj]bg ;fy o:tf] JolQm jf ;+:yfn] s'g afnLsf], slt 
kl/df0fdf j0f{z+s/ aLp pTkfbg ug]{ xf] ;f] sf] ljj/0f ;d]t ;+nUg /fVg' 
kg]{5 .

-$_ s]Gb|n] lgj]bg pk/ hfFra'em u/L pko'Qm 7x¥ofPdf pQm lgb]{lzsfsf] pkbkmf 
-#_ adf]lhd lgj]bg k]z ug]{ JolQm jf ;+:yfnfO{ j0f{z+s/ aLp pTkfbg ug]{ 
cg'dltkq cg';"rL–# sf] 9fFrfdf k|bfg ug]{5 . 

-%_ s]Gb|n] k|bfg ug]{ cg'dltkqsf] cjlw tLg jif{sf] x'g]5 .

-^_ 	j0f{z+s/ aLp pTkfbgsf] sfo{nfO{ lg/Gt/tf lbg rfx]df pkbkmf -$_ adf]lhd 
cg'dltkq k|fKt u/]sf] JolQm jf ;+:yfn] cg'dltkq axfn /xg] cjlw ;dfKt 
ePsf] ldltn] tLg dlxgfleq s]Gb|df b'O{;o ?k}ofF b:t'/ lt/L gljs/0f 
u/fpg' kg]{5 .

-&_	pkbkmf -^_ adf]lhdsf] Dofb gf3]kl5 s;}n] gljs/0f u/fpg g;s]sf] dfgljo 
sf/0f ;lxt gljs/0fsf] nflu lgj]bg lbg cfPdf yk tLg dlxgf;Ddsf] 
nflu s]Gb|n] pkbkmf -^_adf]lhd nfUg] b:t'/df Ps;o ?k}ofF yk b:t'/ lnO{ 
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gljs/0f u/L lbg ;Sg]5 . ;f] cjlwleq klg gljs/0f u/fpg gcfPdf To:tf] 
cg'dltkq :jt /2 x'g]5.

^=@ Jf0f{z+s/ aLp pTkfbg k|lqmof / u'0f:t/ lgoGq0f M

-!_ 	j0f{z+s/ aLp pTkfbg ug{ aLp ljhg u'0f:t/ lgoGq0f s]Gb|af6 cg'dlt k|fKt 
u/]sf lghL If]qsf JolQm jf ;+:yfn] To:tf] cg'dltkqsf] k|ltlnkL ;+nUg 
/fvL g]kfn s[lif cg';Gwfg kl/ifb\ jf cGt{utsf ;DalGwt lgsfo / :jfldTj 
k|fKt lgsfo;+u k}lqs nfOgsf] pkof]u / pTkflbt aLpsf] ljt/0fsf ljifodf 
lnlvt ;xdlt u/]sf] x'g' k5{ .

-@_ 	:jfldTj k|fKt lgsfosf] k"j{ cg'dlt a]u/ j0f{z+s/ aLp pTkfbg ug]{ 
Joj;foLx?n] k}lqs nfOgsf] aLp pTkfbg ug]{ 5}g elg ;xdlt kqdf 
x:tfIf/ ug'{kg]{5 . 

-#_ 	 j0f{z+s/ aLp k|dfl0fs/0f jf oyfy{ ;+s]tkq k4tL cjnDag u/L pTkfbg 
ug{ ;lsg]5 . k|df0fLs/0fdf ;+nUg lgsfosf afnL lg/LIfsaf6 k|dfl0fs/0fsf] 
sfo{ u/fpg' kg]{5 . oyfy{ ;+s]tkq nufpg] j0f{z+s/ aLpsf] xsdf oyfy{ 
;+s]tkq k4ltsf] ;Dk"0f{ ljlw cjnDag u/L pTkfbg ug]{ JolQm, sDkgL jf 
;+:yf cfkm}n] u'0f:t/Lo aLp ahf/df Nofpg] Joj:yf ldnfpg' kg]{5 .

-$_ 	pTkflbt j0f{z+s/ aLpsf] gd"gf hflto z'4tf k/LIf0fsf] nflu aLp ljhg 
u'0f:t/ lgoGq0f s]Gb| jf s]Gb|n] tf]sL lbPsf] lgsfodf  / cGo lgoldt 
k/LIf0fsf] nflu aLp lahg k/LIf0f k|of]uzfnfdf k7fO{ tL lgsfox?sf] 
k/LIf0f glthfdf pTkflbt aLp c;n b]lvP dfq To:tf] j0f{z+s/ aLp laqmL 
ljt/0fdf n}hfg' k5{ .

-%_ 	pTkflbt j0f{z+s/ aLp l8AafaGbL jf :tl/o Kofs]6df Kofs u/L lgodfjnLsf] 
lgod @! Dff pNn]v eP cg';f/sf] ljj/0f ePsf] ;+s]tkq /fvL laqmL 
ljt/0f ug'{ k5{ .

-^_ 	;+s]tkq ;+u;+u} aLpsf] l8Aaf jf Kofs]6df hft ljsf; ug]{ ;+:yf / pTkfbg 
tyf lalqm ljt/0f ug]{ ;+:yf pNn]v ug'{ k5{ .

-&_ 	olb s'g} ljb]zL sDkgLn] g]kfnsf aLp pTkfbs;+u ;Demf}tf u/L Jf0f{z+s/ 
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aLp pTkfbg u/L g]kfn aflx/ laqmL ug{ nfu]sf] b]zsf] cfjZostf k"/f u/L 
g]kfn aflx/ lalqm ljt/0f (custom seed production) ug{ rfx]df cfkm'n] laqmL 
ug{ nfu]sf] cj:yfdf bkmf ^=@ sf] pk– bkmf -!_ b]lv -%_ ;Dd pNn]lvt 
zt{x? k"/f ug{' kg]{ clgjfo{tf /xg] 5}g .

-*_ 	pkbkmf -^_ adf]lhd g]kfn aflx/ laqmL ljt/0f u/]sf] aLpsf] sf/0faf6 s'g} 
xfgL gf]S;fgL k'Ug uPdf To;sf] lhDd]jf/ :jod\ aLp pTkfbs sDkgL jf 
;+:yf x'g]5 .

^=# Df"n÷>f]t aLp / j0f{z+s/ aLp pTkfbg / ljt/0fsf] cg'udg M

k|hgg\ aLp k|fKt u/L d'n÷>f]t aLp pTkfbg ug]{ tyf k}lqs nfOg k|fKt u/L 
j0f{z+s/ aLp pTkfbg ug]{ lghL If]qsf JolQm jf ;+:yfn] l7s k|lqmof ckgfO{ aLp 
pTkfbg u/] gu/]sf] tyf ljt/0f 7Ls;+u e}/fv]sf] jf ge}/fv]sf] cg'udg lhNnfdf 
afnL lg/LIfs / s]Gb|df aLp lahg u'0f:t/ lgoGq0f s]Gb|n] ug]{5 .

^=$ �Df"n÷>f]t aLp / j0f{z+s/ aLp pTkfbgsf] zt{ kfngf ;DaGwL Joj:yf 

Df"n÷>f]t aLp / j0f{z+s/ aLp pTkfbg ug{ cg'dltkq k|fKt u/L ;f] sfo{ ug]{ 
lghL If]qsf JolQm jf ;+:yfn] tf]lsPsf] k|lqmof / zt{ kfngf gu/]sf] cg'udgsf 
qmddf kfO{Pdf afnL lg/LIfsn] To;sf] hfgsf/L lhNnf s[lif ljsf; sfof{no 
dfkm{t s]Gb|df k7fpg]5g\ . s]Gb|n] lhNnf s[lif ljsf; sfof{no dfkm{t k|fKt u/]sf] 
hfgsf/Lsf] cfwf/df jf cfkm}n] cg'udg ubf{ tf]lsPsf] k|lqmof / zt{ kfngf ug{ 
lnlvt lgb]{zg lbg ;Sg]5 . lnlvt lgb]{zg lb+bf klg tf]lsPsf] k|lqmof / zt{ 
kfngf gu/]sf] v08df To:tf JolQm jf ;+:yfsf] cg'dltkq /2 ul/g]5 .
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&= afnL nufpg] ;do

l;=g+= ef}uf]lns If]q jLp 5g]{ ;do j]gf{ ;fg]{ ;do

! t/fO{ -<%))dL_ >fj0f–cflZjg Effb|–sflt{s

@ tNnf] kxf8 -%))–!)))_ Kff}if–df3
cfiff9–>fj0f

Dff3–kmfu'g
>fj0f– efb|

# dWo kxf8 
-!)))–!^))_

Dff3– kmfu'g
cfiff9–>fj0f

kmfu'g–r}t
>fj0f–efb|

$ pRr kxf8 -!^))dL+_ r}q–j}zfv j}zfv–h]7

*= g;{/Ldf :j:y a]gf{ tof/ ug]{ ljlw

Aoal:yt lsl;dn] jftfa/0f / xfjfkfgL ldnfP/ plrt ;dodf t/sf/Lsf] a]gf{ 
x'sf{pg agfOPsf] ynf] g} g;{/L xf] . uf]ne+]8f afnLsf] pTkfbgdf a]gf{sf] u'0f:t/n] 
7"nf] e"ldsf v]Ng] x'gfn] :j:y / u'0f:tl/o a]gf{sf] k|of]u ug'{ kb{5 . o;sf] nflu 
tkl;nsf cg';f/ Gf;{/L Joj:yfkg ug'{kb{5 .	

*=! 	 g;{/LhUUffsf] 5gf}6 tyf tof/LM 

•	 g;{/Lsf] nflu Aof8sf] 5gf}6 ubf{ o; eGbf Kflxn] uf]ne]+8f, v';f{gL / 
;f]xL kl/jf/sf afnL gnufPsf] hUuf 5gf}6 ug'{ kb{5 .

•	 Aof8sf] 5gf}6 ubf{ k|z:t k|f+ufl/s kbfy{ v's'nf] bf]d6 df6f], l;+rfO{sf] 
;'lawf, k|sfz, ;fk]lIfs cfb{|tf, / tfks|dsf] k|efa cg's'n ePsf] x'g' kb{5 . 

•	 v's'nf] bf]d6 df6f] gePdf afn'jf / k|f+ufl/s kbfy{ xfnL g;{/L Aof8 
v's'nf] agfpg' kb{5 .

•	 lr;f] tfks|ddf aLp pd|g / a]gf{ a9\g nfdf] ;do nfUg]x'bf  kfl/nf,] 
7'nf] ?v gePsf], kfgL / lgsf;sf] /fd|f] k|aGw ePsf] x'g' kb{5 .

*=@	 Aof8sf] tof/L M  

•	 Aof8 agfpbf Ps ld6/ rf}8fO{,  !% ;]=dL= prfO{ / cfjZostf 
cg';f/sf] nDafO{ x'g' kb{5 . kfgL lgsf; / lx88'n ug{sf] nflu b'O{ 
Aof8sf] aLrdf #)–$) ;]=dL= s'nf] /fvL Aof8 agfpg'kb{5 . 

•	 g;{/L Aof8 /fd|f] ;+u vgL To;df ePsf] 9'+uf, v;|f] kbfy{ / emf/kft 
x6fpg'kb{5 .
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•	 df6f]df a:g] sL/f lgoGq0fsf] nflu k|lt aLp v;fNg' !)–!% lbg 
cufl8 k|lt a=dL= @ u|fd ˆo'/f8g / /f]u lgoGq0fsf] nflu @=% u|fd 
sk/cS;LSnf]/fO8 jf !=% u|fd sfj]{G8flhd -a]le:6Lg_ k|lt ln6/ 
kfgLdf ld;fO df6f] pkrf/ug]{  . k|lt au{ ld6/ If]qkmnsfnflu #–% 
ln6/ kfgLsf] cfjZostf kb{5 . 

•	 aLp /f]Kg' eGbf !)–!% lbg cuf8L jf hUufsf] clGtd vghf]tdf k|lt 
ju{ ld6/ !) s]=hL= /fd|f];+u s'lxPsf] uf]a/dn xfnL hUuf tof/L 
ug'{kb{5 . 

•	 aLp /f]Kg' eGbf ! – @ lbg cuf8L k|lt a=dL= % u|fd o"l/of % u|fd 
l8=P=lk= % u|fd kf]6f; df6f]df ldnfpg] . 

•	 kf]yL hft / efn] hftsf] nflu 5'§f5'§} g;{/L Aof8 agfpg' kb{5 .

*=#	 aLp b/ / a]gf{ tof/L 

•	 Ps /f]kgL hUufdf aLp pTkfbgsf] nflu a]gf{ agfpg % u|fd -kf]yL 
hft_ / # u|fd -efn] hft_ cfjZostf kb{5 . Pp6f ^×!) au{ 
ld6/sf] Knfli6s 3/sf] nflu @ u|fd aLp nfU5 . ;fwf/0ftof ! 
u|fddf @%) j6f aLp x'G5g\ .

•	 k/fus0f pTkfbg ug{sf] nflu efn] hftsf] aLp  kf]yL hftsf] eGbf !) 
lbg cuf8L / To;sf] ! dlxgf kl5 Aof8df hdfpg'kb{5 . o;f] ubf{ 
efn] hftaf6 kf]yLsf] nflu km"n lg/Gt/tf k|fKt x'G5 .

•	 Ps /f]kgLsf] nflu %–& au{ld6/ / ! s¶fsf] nflu $–% au{ld6/ 
Aof8sf] cfjZostf kb{5 .

•	 aLp hdfpbf *–!) ;]=dL= sf] b'/Ldf @ ;]=dL= ulx/f] nfOg agfO 
!–! ;]=ld=sf] b"/Ldf aLp /f]Kg' kb{5 . aLp /f]k] kl5 sDkf]i6 afn'jf 
ld;fPsf] w'nf]n] aLpnfO{ k'g'{ kb{5 . 

•	 aLp /f]k] kl5 Aof8nfO{ v/ jf k/fnn] dflNrª ug'{ kb{5 . aLpx? 
/fd|f];+u pd|]kl5 dlNrª x6fpg' kb{5 .

•	 3fd kfgL / t'iff/f]af6 arfpg Aof8df Knfli6ssf] u'df]h agfpg' 
kb{5 . 708f 7fpFdf k'/} u'df]h agfpFbf /fd|f] x'G5 . lbpF;f]df u'df]hsf] 
Knfli6s x6fpg] / /ftLdf 5f]Kg] ug'{ kb{5 .
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kmf]6f] &= g;{/L / Knfli6s Knu 6]«df a]gf{ tof/ u/]sf

*=$ k|lts'n df};ddf a]gf{ pdfg]{ tl/sf M

aiff{ ofddf a]gf{x? tof/ ug{sf] nflu] k|lts"n df};d eGg' g} cToflws aiff{ xf] . 
To;}n] aiff{af6 arfpg g;{/L Aof8 dfly Knfli6ssf] 5fgf] /fVg' kb{5 / kfgLsf] 
/fd|f] lgsf;sf] Aoa:yf ug'{ kb{5 . To:t} a;Gt] afnLdf l56} uf]ne]F8f lgsfNg 
a]gf{ lr;f] df};ddf tof/ ug'{ kg]{ x'G5 . o; a]nfsf] k|lts"n df};d eg]s} lr;f] 
tfks|d xf] . To;}n] pQm ;dodf Knfli6sKnu 6]«df jf Knfli6s 3/ leq Aof8 
agfO{ a]gf{ pTkfbg ug'{kb{5 .

•	 ;fwf/0ftof aLp pd|gsf] nflu pko'Qm tfks|d @)–#)) ;]lG6u|]8sf] 
cfjZos kb{5 t/ pQm tfkqmd  kf}if df3 dlxgfdf aflx/L v'Nnf hldgdf 
gx'g] /  t'iff/f] kg]{ x'gfn] v'Nnf hldgdf a]gf{ tof/ ug{ ;lsGb}g . 

•	 a]gf{nfO{ pQm ;dodf sd tfks|d tyf t'iff/f]af6 arfpg Knfli6s 
Knu 6]«df a]gf{ pdfg'{ kb{5 . 

•	 Knfli6s Knu 6]«df # efu hldgsf] dflyNnf] ;txsf] df6f] @ efu 
/fd|f];+u s'lxPsf] sDkf]:6 dn / ! efu sf]sf]lk6 ld;fOPsf] ld>0f eg'{ 
kb{5 / k|To]s Knu 6]«df @ bfgf aLp /f]Kg'kb{5 . 

•	 pQm Knfli6s Knu 6«]df lr:ofgsf] ca:yf x]/L ;fwf/0ftof lbglbg} 
kfgL lbg' kb{5 / t'iff/f] tyf sd tfks|daf6 arfpg Knfl:6ssf] 
u'Djhleq jf 3/ leqsf] Gofgf] 7fpFdf /fVg' kb{5 . 

•	 olb Knfli6ssf] u'Djhleq /flvPsf] 5 eg] kf/blz{ ;]tf] Knfli6sn] 
k'/} 9fSg] t/ ;kmf 3fd nfu]sf] lbgdf u'Djhsf] s]xL efuaf6 Knfli6s 
x6fO{ lbg' kb{5 . 
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•	 olb laxfg / a]n'sf 3/leq Gofgf] 7fpFdf /fVg] ul/Psf] 5 eg] lbpF;f] 
3fddf /fVg] ug{' kb{5 . aLp /f]k]sf] @%–#) lbgdf lj?jf /f]Kgsf] nflu 
nfos x'G5 .

•	 Knfli6s Knu 6]« gePsf] cj:yfdf lr;f] tyf sd tfkqmd af6 arfpg 
Knfli6s u'df]h leq jf Knfli6s 3/ leq g;{/L Aof8 tof/ u/]/ klg 
lj?jf pTkfbg ug{ ;lsG5 .

•	 lj?jfx?nfO{ /f]ujf6 arfpg g;{/Lsf] df6f]nfO{ ;f}o{tfk (Solarization) 
ug{'kb{5 . 

•	 kmdf{lng jf cGo laifflbx?sf] k|of]un] klg df6f]sf] pkrf/ ug{ 
;lsG5 . kmdf{lngn] pkrf/ubf{ ahf/df kfOg] $) % sf] kmdf{lngnfO 
@ % emf]n -%) ld=ln= k|lt ln6/ kfgLsf b/n] ld;fO_ agfO dflyNnf] 
;txsf] df6f] lehfpg' kb{5 . ;fdfGotf ! ju{ld6/ hldgsf] nflu $–% 
ln6/ tof/L emf]n cfjZos kb{5 .

•	 kmdf{lngn] pkrf/ u/]kl5 Ps xKtf;Dd xfjf gl5g]{ u/L Knfli6sn] 
5f]Kg' kb{5 . Knfi6Ls lgsfn] kl5 csf]{ Ps xKtf v'nf /fVg' kb{5 . 
To;kl5 df6f] rnfO{ ! xKtf kl5 aLp hdfpg tof/ x'G5 . 

•	 kmdf{lng pkrf/ ug{ ;Dej gePdf  @=% b]lv # u|fd sk/cS;LSnf]/fO8 
%) 8\No"=kL=-AnfO6S;,So"/]S;_ jf @ u|fd sfj]{G8flhd %) 8\No"=kL= 
-a]le:6Lg_ k|lt ln6/ kfgLdf ld;fO df6f] pkrf/ug]{  . k|lt au{ ld6/ 
If]qkmnsfnflu #–% ln6/ kfgLsf] cfjZostf kb{5 .

•	 cGo 9';L jf hLjf0f'gfzs laiffbLx? h:t} Sofk6fg %) 8\No"=kL=-
Sofk6fg_, yL/fd &%8\No"=kL=-;"o{yL/fd,sL–/fd_sf] )=@ k|ltztsf] 
emf]n k|of]u u/]/ klg df6f] pkrf/ ul/G5 . 



18

*=% 	 g;{/L Aof8df /f]u sL/f lgoGq0f

•	 a]gf{nfO{ aiff{tdf xl/of] km6]++u|f / lxpFb tyf ;'Vvf df};ddf v}/f 
km6]+u|fn] vfP/ gi6 kfg]{ x'gfn] g;{/Ldf sL6gfzs laiffbL 5g'{ kb{5 . 
slxn] sfxLF laxfg} ;a]/} x]g{ hfg] a]nfdf km]b s6'jfn] a]gf{x? hldgsf] 
;txdf sf6]/ 9nfPsf klg x'G5g\ . o:tf] ;d:of b]lvPdf dfnflyog 
kfp8/ df6f]df 5/]/ l;+rfO{ ug'{ kb{5 . nfxL sL/fsf] cfs|d0f ePdf 
/f]u/ jf km]gkm]g ! ldln ln6/ k|lt ln6/ kfgLdf ld;fO{ 5g'{ kb{5 . 

•	 aLp pd|g} gkfO{ df6f]df s'lxg] -c+s'/ lg:sL df6f] aflx/ glgl:+sb}_,  
a]gf{sf] km]b s'lxg] -8fF7df tf/n] af+w] h:tf] 3]/f] al; dg]{_ vf;u/L pRr 
tfks|d, clws cfb|tf, df6f]df a9L lr:ofg / a]gf{sf] a9L 3gTjdf 
a9L ;tfp+5 . o:sf] /f]syfdsf] nflu a]lel:6gn] df6f]sf] pkrf/ ug,]{ 
aLhf]krf/ ug]{]{ Aof8sf] ;/;kmfO{ ug'{kb{5  . x's]{sf] a]gf{df /f]ugfzs 
ljifflb h:t} 8fOy]g Pd $% -@ u|fd k|lt ln6/ kfgLdf_ jf a]lel:6g 
-!=% u|fd k|lt ln6/ kfgLdf_ ld;fO5g'{ kb{5 .

•	 efO/; /f]u nfu]sf] af]6 j9\g g;Sg] / u'0f:t/Lo kmn tyf aLp gnfUg] 
x'gfn] g;{/L b]lv g} arfpgsf] nflu r':g] vfnsf sL/f h:t}M ;]tf] 
lemFuf, nfxL sL/f ;dodfg} lgoGq0f ug{' kb{5 jf hfnL3/ leq j]gf{ 
x'sf{pg' kb{5 .

(= uf]ne]+8f v]tLsf] nflu df6f], hldgsf] tof/L tyf dnvfbsf] k|of]u
(=!  Dff6f] M

Uff]ne]+8f ;a} lsl;dsf] df6f]df v]tLug{ ;lsG5 tfklg /fd|f] aLp pTkfbgsf] 
nflu df6f]sf] lk=Pr= ^–&, kfgL ghDg] k|fËfl/s kbfy{ k|z:t ePsf] anf}6] b'd6 
tyf kfFuf] df6f] uf]ne]+8fsf] nflu pko'Qm x'G5 . Klxn] uf]ne]+8f, v';f{gL / ;f]xL 
kl/jf/sf afnL gnufPsf] hUuf aLp pTkfbgsf] nflu 5gf}6 ug'{ kb{5 . df6f] 
w]/} clDnoePdf cfNd'lgod, kmnfd, sk/, Dof+ulgh, af]/f]g, tfdf, lhÍ lj?jfdf 
al9 pknAw x'G5   eg] clDnokgf sd ePdf lj?jfn] df]lnA8]gd, Dofªg]l;od, 
;Nkm/, SoflN;od, kmf]:kmf]/;, df]ln8]gd al9 lnG5g\ / slxn] sflx cGo kf]ifs 
tTj zf]if0fdf c;/ kb{5 . w]/} h;f] d'Votof ;xfostTjx? lk=Pr= ^=% b]lv &=% 
;Dd k|lt lj?jfn] zf]if0f ug]{ x'bf ;f]xL cg';f/ df6f]sf] Joj:yf ug'{ kb{5 . olb 
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df6f] clDno ePdf s[lif r'g jf 8f]nf]dfO6 k|of]u ug'{ kb{5 eg] al9 Iffl/o ePdf 
;Nkm/ -lhK;d_ cfNd'lgod ;Nkm]6, cfO{/g ;Nkm]6sf] k|of]u ug'{ kb{5 .

(=@ Dff6f] pkrf/ M

Uff]ne]+8fsf sltko /f]usf 9';L lhjf0f'x? df6f]df /lx /xg] x'Fbf df6f]sf] pkrf/ 
u/]df df6f]af6 ;g]{ /f]uaf6 afnLnfO{ arfpg ;lsG5 . df6f]nfO{ ;f}o{tfk 
(Solarization) af6 cyjf /;fogx?sf] k|of]u u/]/ pkrf/ ug{ ;lsG5 . ;f}o{tfkaf6 
df6f]sf] pkrf/ ljlw u/d cfjxjfePsf] 7fpFdf dfq k|efjsf/L x'G5 . o;sf] nflu 
df6f]nfO{ /fd|f] ;+u vghf]t ul/ sDkf]i6 dn ;d]t k|of]u u/]sf] hUufdf l;rfO{ lbO{ 
lr;f] df6f]nfO{ @))–#)) u]hsf] ;]tf] Knfli6sn] #–$ xKtf;Dd 9fSg' kb{5 . o;/L 
9fSbf df6f]sf] tfkqmd a9\g uO{ df6f]df ePsf hLjf0f' / 9';Lx? gi6 x'G5g\ . of] 
ljlw t/fO{, leqL t/fO{ / a];Lx?df dfq h]i7 efb| ;Dddf pko'Qm x'G5 . w]/} udL{ 
gx'g] 7fpFdf of] ljlw k|efjsf/L x'b}g .

(=# hldgsf] tof/L

hldgnfO{ #) ;]=ld ulx/f] x'g] ul/ @–# kN6 hf]tL 8Nnf kmf]/L emf/kft lgsfnL 
a'a'{/fpFbf] x'g] u/L tof/ ug'{k5{ . s'nf]af6 l;+rfO{ ul/g] :yfgdf uf]ne]+8f nufpFbf 
Aof8x? agfO{ kfgL hDg glbg lardf s'n];f] agfpg' kb{5 . Knfli6s 3/ leq 
eg] 8ofª gagfO klg nufpg ;lsG5 . kl5 df6f] pKs]/f lbbf 8ofª sfod ug'{ 
kb{5 . cUnf] kf]yL hftsf] uf]ne]+8fsf] a]gf{ ;fbf{ tof/ u/]sf] hUufdf !)) ;]=ld= 
sf] km/sdf xf/x? /]vfÍg u/L xf/ leq %) ;]=ld= sf] km/sdf @)–#) ;]=ld 
uf]nfO{ / Tolt g} ulx/fO{sf] vf8n vGg'k5{ . To:t} u/L efn] hftsf] a]gf{ ;fg{sf] 
nflu &% ;]=ld= km/sdf xf/x? /]vfÍg u/L xf/ leq %) ;]=ld= sf] km/sdf 
@)–#) ;]=ld uf]nfO{ / Tolt g} ulx/fO{sf] vf8n vGg' kb{5 .

!)= dnvfb M

dnvfbsf] dfqf df6f]sf] dlnnf]kgf, nufpg] tl/sf, l;+rfO{ ;'ljwf, nufpg] ;do 
cflbdf lge{/ x'G5 . ;fwf/0ftof Ps x]S6/ hldgsf] nflu @)–#) d]=6g uf]a/ 
dn @)) lsnf]u|fd gfO6«f]hg, !%) lsnf]u|fd km:kmf]/; / !@) lsnf]u|fd kf]6f; 
cfjZos kb{5 . h;cg';f/ k|lt /f]kgL ! d]=6g kfs]sf] uf]j/dn !%=^  s]=hL= 
l8=P=kL=, !^=# s]=hL= o"l/of / !) s]=hL= kf]6f; cfjZos kb{5 . l8=P=kL=, / kf]6f; 
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dnx? hUufsf] clGtd tof/Lug]{ a]nfdf df6f]df ldnfpg' kb{5 . o"l/ofsf] cfwf 
@)–@% lbg / cfwf ^)–*) lbgdf b'O k6s u/]/ lbg' kb{5 . ;'IdtTjsf]nflu 
%))– &%) u|fd af]/S; / @))–#)) u|fd lh+s ;Nn]6 k|lt /f]kgL lbg' kb{5 .   
;'Id tTjsf] nflu !%–@) lsnf]u|fd af]/]S; / @–^ lsnf]u|fd lhÍ ;Nkm]6 k|lt 
x]S6/ lbg'kb{5 . ;fwf/0ftof ! lsnf]u|fd kmn pTkfbgsf] nflu gfO6«f]hg ̂ =! u|fd, 
km:kmf]/; & u|fd, kf]6f; &=$ u|fd, SoflN;od &=% u|fd DofUg]l;od @=@ u|fd / 
;Nkm/ )=^ u|fd cfjZostf kb{5 .

Kjfsn agfP/ uf]ne]8f nufpbf +k|lt af]6sf] nflu dnvfb lgDg cg';f/ vf8ndf 
/fv]/ ldnfpg' kb{5 .

lj?jf nufpg' cl3

kfs]sf] uf]a/dn jf sDkf]i6 @–# lsnf]u|fd k|lt lj?jf
o"l/of	 % u|fd
l8=P=kL=M	 !! u|fd k|lt lj?jf
Do"/]6 ckm kf]6f;M	 & u|fd–k|lt lj?jf
af]/]S;M	 !u|fd–k|lt lj?jf
afof]hfOd M	 !=% u|fd–k|lt lj?jf

lj?jf ;f/]sf] @%–#) lbgdf M

o"/Lof M	 % u|fd k|lt lj?jf

lj?jf ;f/]sf] ^)–*) lbgdf M

o"l/of	 % u|fd k|lt af]6

l8=P=kL	 % u|fd 

Do"/]6 ckm kf]6f; M	 # u|fd k|lt lj?jf

lj?jfsf] cj:yf x]/]/ ;do ;dodf !%–@) lbgsf] km/sdf ;'Id tTjx?sf] 
ld>0f l56\sg' kb{5 . SoffN;Lod ;'Id tTjx?sf] lgldQ lrnfldg -Chelamin_ ! 
u|fd ÷ln sf b/n] l56\sg' kb{5 . 

ufpF 3/df kfpg] emf/kft h:t} lv/\/f], c;'/f], s]t'sL, ltt]kftL, agdf/f cflbnfO  
ufO{sf] ux'Ftdf %–& lbg /fv]/ ls0j0f (Fermentaion) u/]sf] emf]ndn 5/]df dnn]] 
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/fd|f] sfd ug'{sf ;fy} ;fdfGo laiffbLsf] klg sfd ub{5 / sL/fsf] cfqmd0fjf6 
arfpF5 . 

!!= Knfli6s 6g]n leq uf]ne]+8f v]tL M
kxf8df udL{ / aiff{t sf] ;dodf Knfli6s 3/ leq ;kmtfsf ;fy uf]ne]+8fsf] 
aLp  pTkfbg ug{ ;lsG5 . Knfli6s 3/ leq cl;gf, t'iff/f] xfjfx'/Laf6 arfpg 
;lsG5 . ;fdfGotof sd tkqmd x'g] 7fpFdf kxf8df Knfli6s 3/ leq tfkqmd 
a9\g hfg] x'Fbf pTkfbgdf ;sf/fTds k|efj kb{5 . t/ u/d xfjfkfgL ePsf t/fO, 
leqL t/fO{, a];Lx?df u'Daf]h cyf{t rf/}lt/ af6 aGb ul/Psf] Knfli6s 3/ leq 
tfkqmd cfjZostf eGbf a9L x'g hfg] x'Fbf Knfli6ssf] u'Daf]h pko'Qm geO 
Knfli6s 5fgf dfq k|efjsf/L x'G5 .

•	 !$)) ld6/ eGbf a9L prfOdf lardf # ld6/ prfO eO b'a} ;fO8df 
@ x'g' kb{5 . hldgsf] df6f]n] Knfli6ssf 5]p 5f]Kg] u/L u'Daf]h klg 
agfpg ;lsG5 . 

•	 !!)) b]lv !$)) ld6/sf] prfOdfM lar w'/Lsf] prfO #=% ld6/ / b'O 
;fO8sf] prfO @=% ld6/ x'g' kb{5 . 

•	 *))– !!)) ld6/ sf] prfOdf larsf w'l/sf] prfO $ ld6/ / b'O 
;fO8sf] prfO # ld6/  x'g' kb{5 . 

•	 *)) ld6/ eGbf sd prfOdf $=) ld6/ eGbf prf] agfO b'j} ;fO8 
v'nf  /fVg' kb{5 . 

•	 ;fdfGotof %–^ ld6/ rf}8fO / @) ld6/ nDjfO{ ePsf Knfli6s 3/ 
agfpg' kb{5 . 

•	 Knfli6s 3/ leq aflx/sf] kfgL gk:g] u/L aflx/ kl§ l8n agfpg' kb{5 . 

•	 w]/} Knfli6s 3/ Ps} 7fpFdf agfpFbf sd;]sd Ps csf{ Knfli6s 3/ 
aLr # ld6/ b'/L sfodug'{' kb{5 . w]/} glhs agfpFbf xfjf v]Ng gkfO 
3/ leq tfkqmd a9\g hfG5 . ;+ejeP ;Dd Knfli6s 3/sf] nDafO k"j{ 
kllZrd x'g' kb{5 .
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!@= a]gf{ ;fg]{

a]gf{sf]  pd]/ !* b]lv @) lbgsf] ePkl5 cyf{t a]gf{ $ b]lv % j6f kft  cfPkl5 
;fg'{ k5{ . a]gf{ /f]Kg' eGbf $ b]lv % lbg klxn] Jof8df kfgL lbg' x'b}g . a]gf{ 
pv]Ng' eGbf !÷@ 306f cufl8 Aof8df k|z:t kfgL lbg' kb{5 / a]gf{ gr'8flnsg 
pv]Ng' kb{5 . a]gf{ a]n'sfkv -@ ah] kl5 dfq_ pv]Ng] / ;fg]{ ug'{kb{5 . a]gf{ 
;fbf{ Aof8df a]gf{sf] hlt efu df6f]n] k'l/Psf] lyof] Tolt g} efu dfq df6f]n] 
k'g'{ k5{ . a]gf{ ;f/]kl5 k/fn, 5\jfnL jf dl;gf ;'s]sf 3f;, kft cflbsf] 5fkf] 
lbg ;s] /fd|f] x'G5 . v'Nnf If]qdf nufPsf] uf]ne]8f afnLdf /f]usL/f a9L nfUg], 
jf]6n] ljleGg lsl;dsf] b'Mv (Stress) ;xg' kg{] / kf]yL efudf /flvPsf k/fus0f 
klg kfgL kg{] j]nfdf kvflnP/ hfg], ljleGg lsl;dsf p8\g] ls/fx? M ed/f, 
dfx'/Laf6 cAoal:yt k/fuz]rg x'g hfg] ePsfn] jLp pTkfbg sfo{ Knfli6ssf] 
5fgf ePsf] 3/leq ug'{ kb{5 . cem ;s] Knfli6ssf] 3/ agfP/ j/k/ hfnL /fVg' 
kb{5 . qml;Ë Ansdf efn] agfpg] hftsf] j]gf{ leGg} nufpg' kb{5 . ;fw/0ftof 
!)Ü jf]6 efn] hft kf]yL hftsf] j]gf{ ;fg{' eGbf !) lbg klxn] / !)Ü jf]6 efn] 
! dlxgf kl5 ;fbf{ kf]yL af]6sf] nflu lg/Gt/?kdf k/fus0f pknAw x'G5 . 

!@=! /f]Kg] b'/L

kf]yL (HRD-1) agfpg] af]6 cUnf] x'g] / k/fu;]rgsf] a]nf b}lgs lx8\g kg{] ePsfn] 
xf/ b]lv xf/sf] b'/L ()–!)) ;]=ld= / jf]6 b]lv jf]6sf] b'/L %)–^) ;]=ld=sf] 
km/sdf /f]Kg'k5{ eg] efn] (HRD-17) hftsf] j]gf{ &%–^) ;]=ld= sf] km/sdf /f]Kg' 
kb{5 .

•	 olb Aof8df @ xf/ /f]Kg] xf] eg] ! ld6/ rf}8f Aof8df k+lQm ^) ;]=dL= 
/ a]f6af6 af]6 %) ;]=dLsf] b'/Ldf ;fFemkv a]gf{ ;f/]/ kfgL lbg' kb{5 .

•	 b'O{ Aof8sf] lardf af6f] %)–^) ;]=dL= /fVg' kb{5 .
•	 t/ efn] (HRD-17) hftsf] nflu k+lQmaf6 k+lQm &)–&% ;]=dL / af]6 

b]lv af]6 ^) ;]=dL cfjZos kb{5 . 
•	 uf]ne]+8fsf] a]gf{ nufpg] b'/L hftsf] jfg:klts agf}6df e/ kb{5 . 

;fwf/0ftof uf]ne]+8fsf] hft cg';f/ km/s km/s b'/Ldf a]gf{ nufOG5 . 
•	 ! /f]kgL hUufdf @)× % ld6/sf] $ j6f 6g]n agfpg] xf] eg] *)) 
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j6f (HRD-1) sf] af]6 c6\b5 . t/ Aof8df @ xf/ nufpg] xf] eg] (^) 
af]6 c6\b5 .

!#= uf]8d]n tyf l;+rfO{

a]gf{ ;f/]sf] @)—@% lbgkl5 klxnf] k6s uf]8d]n ug{' kb{5 . To;kl5 ;fwf/0ftof 
dlxgfsf] Ps k6s df6f]sf] cj:yf cg';f/ / emf/kftsf] cj:yf cg';f/ uf]8d]n 
ug'{kb{5 . Uff]ne]+8f afnLnfO{ slt k6s l;+rfO{sf] cfjZostf x'G5 eGg] s'/f 
hldgsf] lr:ofg / hldgdf kfgLsf] ;txdf e/ kb{5 . df6f]sf] lr:ofg x]/L %–& 
lbgsf] km/sdf l;+rfO{ ug{' kb{5 . uf]ne]+8fnfO{ kfgL k6Ss} hDg x'b}g, o;f] eof] 
eg] h/f uNg] tyf kmn ;8\g] /f]u nfUb5 . lj?jfsf] lasf; s|ddf kfgL sd ePdf 
km"n / kmn v:g] / aLp pTkfbgdf w]/} cj/f]w v8f ub{5 . j]gf{ /fd|/L g;?Gh]n 
k|To]s lbg kfgL lbg cfjZos k5{ . l;+rfO{ ubf{ h/fdf dfq kg]{ u/L kfgL lbg'k5{ . 
k'/} lj?jf / kftx? leHg] u/L kfgL lbFbf 89'jf h:tf /f]ux?sf] k|sf]k a9L x'G5 . 
Knfli6s 3/sf] v]tLdf kfgLsf] a9L cfjZostf kg]{ x'gfn] @–# lbg la/fP/ l;+rfO{ 
lbg' kb{5 jf  yf]kf l;+rfO{sf] tl/sfn] l;+rfO{ ug{ ;lsG5 . ;'Vvf df};ddf k|To]s 
k6s o'l/of dnn] 6k 8]«; u/]kl5 l;+rfO{ lbg' kb{5 . w]/} lbgsf] ;'Vvf df};d kl5 
cs:dft l;+rfO{ lbgfn] uf]ne]+8fsf] kmn rls{g] ;d:of x'G5 . 

!$= sfF65fF6 / y+fqmf

kf]yL hftsf] jf]6df k|ltjf]6 @ b]lv # j6f xfFufx? a9\g] u/L sflvaf6 cfpg] 
xfFufx? x6fO sfF65fF6 ug{' kb{5 . o;n] ubf{ xfjf /fd|f];Fu v]nL /f]usL/f sd 
nfUg] / lj?jfn] k|fKt u/]sf vfBkbfy{sf] clwstd ;b'kof]u eO{ kmn tyf jLpsf] 
u'0f:t/df j[l4 cfFp5 . 8fF7sf tNnf kl§sf kxF]nf tyf k'/fgf kftx? x6fpg' 
kb{5 . o;f] ubf{  k/fu;]rg ug{ ;lhnf] klg x'G5 . sfF65fF6 ug{] cf}hf/af6 klg 
/f]u ;g{ ;Sg] ePsfn] j]nf j]nfdf OyfOn cNsf]xnn] k'5\g'kb{5 . 

kf]yL af]6 -HRD1_ cUnf] x'g] ePsf]n] yfFqmf glbPdf w]/} h;f] kmn s'xLg] / /f]u 
nfUg] x'gfn] nfdf yfFqmf lbg' lgtfGt cfjZos 5 . efn] af]6 -HRD17_ xf]rf x'g] 
ePsf]n] 5f]6fyfFqmf lbg' kb{5 . uf]ne]+8fnfO{ ljleGg t/Lsfaf6 yfFqmf lbg ;lsG5 . 
yfFqmf lbbfF uf]ne]+8fsf] k|To]s nx/sf] $ af]6sf] ljrdf afF;sf] df]6f]  ef6f nfdf] 
af]6 x'g]sf] nflu !&) ;]=dL / 5f]6f] af]6sf] nflu &% ;]=dL nfdf] yfFqmf nufpg'  
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kb{5 . pQm ef6fdf hldg b]lv klxnf] ;f6f #) ;]=dL / cGo ;f6f x/]s #) 
b]lv $) ;]=dL sf] km/sdf jfFWg' kb{5' o:tf ;f6fx? cUnf] af]6  x'g] hftnfO{ 
$ b]lv % tx lbg' kb{5 eg] xf]rf af]6 x'g] hftnfO{ @ b]lv #  tx dfq ;f6f 
afWg' kb{5 .  kf]yL af]6df b'Oj6f jf a9Ldf # j6f xfFuf /fv]/ c? ;a} x6fpg' 
kb{5 . j]gf{ ;f/]sf] Ps dlxgf jf rf/ xKtfdf uf]ne]+8fsf] af]6df b'O{ xfFuf cfpF5 . 
Tof] eGbf tnsf] xfFufnfO{ sf6]/ x6fpg' kb{5 . To;kl5 cln dfly x/]s xfFufdf 
cfPsf yk Ps xfFufnfO{ klg /fv]/ Pp6f af]6df $ xfFuf;Dd klg /fVg ;lsG5 . 
df6f] 5f]Psf xfFufx? Jff kftx?nfO{ x6fpg' kb{5 . b'O{j6f xfFuf /fVgsf] nflu 
af]6 $% ;]=dL= hlt cUnf] ePkl5 d'Vo b'O{ sf08af6 cfPsf] xfFufx? Pp6fnfO{ 
Pslt/ / csf]{nfO{ csf]{lt/ ul/ ;f6fdf afFWg'kb{5 . kf]yL hftsf] af]6 lg/Gt/ 
a9\g] (Indeterminate) x'gfn] o;nfO{ ;fxf/f lbg' k5{ . o;sf nflu afF;sf ef6fx? 
uf8]/ ;fxf/f lbg' kb{5 . k|z:t ?kdf jfF; gePdf Knfli6s tyf gfOngsf g/d 
8f]/Lx? Dfflyaf6 em'08fO ;xf/f lbg ;lsG5 . o;af6 jf]6leq xfjf v]Ng kfpg], 
kmnsf] ux|f}Fkgfn] jf]6 e'Odf gn6f/Lg], Psgfzn] 3fd kfpg], sfF65fF6, k/fuz]rg 
ls|of, /f]u sL/f lgoGq0fsf] nflu ljiffbL 5g{ ;lhnf] kg{] x'gfn] u'0f:t/Lo kmn 
tyf aLpsf] pTkfbg ug{ ;lhnf] x'G5 .

kmf]6f] *= uf]ne]+8fsf] af]6nfO{ yfFqmf tyf ef6f lbPsf]
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!%= /luË M

uf]ne]+8fsf] aLp pTkfbg ug{sf] nflu b'a} efn] 
tyf kf]yL ;t k|ltzt z'4 x'g' cfjZos 5 . 
To;}n] ;do ;dodf lkmN8 lgl/If0f ul/ jf]6df 
km/s, km"nsf] /Ë tyf kmnsf] cfsf/ ;fOhdf 
:ki6 b]lvg] u/L leGgtf kfPsf af]6x?, 
AofS6]/Lon cf]Onfpg] /f]u, efO/;/f]un] u|l;t 
af]6x? x6fpg' kb{5, o;} sfo{ nfO{ g} /luË xf] . 

!^= efn] cË x6fpg] - Emasculation_ :

•	 kf]yL af]6df k'ikbn gv'n]sf] t/ v'Ng tof/ ePsf] -csf]{ lbg km'Ng] k'ikbn_ 
af6 ltvf] lrD6fn] k/fuy}nL lr/L leq ePsf  efn] c+u x6fO{ s|l;Ësf] nflu 
l7s kfg'{kb{5 . of] sfo{ laxfg * ah] b]lv !@ ah] ;Dd ug{'kb{5 .

•	 k|lt em'Kkfdf #–$ j6f dfq kmn /xg] ul/ cGo km"nx? x6fpg' kb{5 . 
•	 olb kf]yL af]6sf] km"ndf efn] c+u x6fpg] sfo{ ug{ l9nf] ePdf plx 

hftaf6 k/fu;]rg x'g] x'bf km'n gv'Nb} xf]l;of/Lsf ;fy of] sfo{ 
ug'{kb{5 . 

•	 efn] cË x6fpbf To;df ePsf] kf]yL km'nnfO{ rf]6k6s gnfUg] ul/ 
x6fpg'kb{5 .

•	 a0f{z+s/ kmnx? lrGg / sfd ug{ ;lhnf] xf];\ elg tof/L km'nsf] 
kqbnsf] s]lx efu sf6\g'kb{5 . 

!&= k/fus0f ;+sng (Pollen collection ) :

•	 efn] hftsf] af]6df km"n k'0f{?kdf v'n]sf] t/ k/fus0f emg'{ eGbf klxn] 
k/fus0f ;+sngsf] nflu km"nx? l6Kg'kb{5 . km"nx? -k/fus0f_ l6Kg] 
sfd laxfg cyjf ;femsf] ;dodf ug'{kb{5 . 

•	 o;/L l6k]sf km"nx? k/fus0fx? lrNNff], kftnf] kf/b{zs sfuhsf] 
y}nf cyjf k]l6«l8;df hDdf ug'{kb{5 . 

•	 hDdf ul/Psf km"nx?nfO{ Ps /ft sf]7fdf /fvL ef]nLkN6 ljxfg ! 

kmf]6f] (= uf]ne]+8f aLp  
pTkfbgsf] lkmN8  lgl/If0f
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ld=ld= sf] hfnLaf6 5fgL k/fus0f hDdf ug{ ;lsG5 jf l6lkPsf 
km"nnfO{ !)–!%  ldg]6 dw'/f] 3fd -#));]= df _ /flvlbbf klg To;sf]  
k/fusf] y}nL km'6\b5 / k/fus0f emfg{ ;lhnf] x'G5 . 

•	 k/fus0f hDdf ug{sf] nflu km"nnfO{ !)–@) k6s ;Dd xNnfpg'kb{5 . 
•	 hf8f] ;dodf hDDff ul/Psf km"nnfO{ #) ;]= ld= 6f9f !)) jf6sf] aNa 

d'lg /fVg ;lsG5 . 
•	 s'g} ;do k/fus0f cefj x'g] ;Defjgf b]lvPdf ;+slnt k/fus0f 

hDDff ul/ xfjf gl5g]{ Vile df /flv d'v aGb ul/ /]lk|mh]/]6/df ! xKtf 
;DDf e08f/0f ug{ ;lsG5 t/ k/fus0fx? hDg x'b}g . pQm e08f/0f 
ul/ /fv]sf k/fus0f k|of]u ug'{eGbf klxn] ;fwf/0f sf]7fdf /flv ;'Vvf 
/ u/d u/]/ dfq k|of]u ug'{kb{5 .

!*= k/fu;]rg (Pollination)M
•	 k/fu;]rg ug]{ sfo{ laxfg &–!! ah] leq ug'{kb{5 . 
•	 k/fu;]rg ubf{ cl3Nnf lbg jf ;f] lbg efn] c+u x6fOPsf km"nsf kf]yL 

efusf] 6'Kkf  (Stigma) k/fus0fdf 5'jfO{ k/fu;]rg ug'{ kb{5 . 
•	 k/fu;]rg ubf{ kf]yL c+udf rf]6 k'¥ofpg' x'b}g cGoyf km"n emg{ ;Sb5 .
•	 k/fu;]rg sfo{ k|To]]s lbg jf xKtfsf] #–$ rf]6L ug{ ;lsG5 .
•	 k/fu;]rg gu/]sf km"nx? pQm ;dodf l6k]/ x6fpg'kb{5 .
•	 k/fu;]rg ePsf km"nx?df Ps xKtf d} ;fgf] ;fgf] kmn b]vf kb{5 .
•	 s|l;+u ul/ ;s]kl5 sd;]sd rf/ 306f s'g} ljiffbL jf c? s'g} klg 

:k|] ug'{ x'b}g .
•	 k/fuz]rg u/]sf] %)–^) lbgdf kmn l6Kg of]Uo x'G5 .
•	 ;fwf/0f lgod cg';f/ 7"nf] kmn x'g]  hftsf] #) bfgf, dWod kmn x'g] 

hftsf] $) bfgf / ;fgf kmn x'g] hftsf] %) bfgf a0f{z+s/ uf]ne]+8f 
k|lt af]6 /fVg' kb{5 .

•	 uf]ne]+8fsf] w]/} h;f]  hftx?df k'0f{ km"nx? ePtf klg w]/} h;f] :qL 
s];/ 5f]6f] x'gfn] k/fu;]rg lqmof cj/f]w x'G5 . oL afnLdf k'0f{tof 
:jo+  ;]rg lqmof x'G5 t/ s'g} s'g} lsl;dsf] :qL s];/ nfdf] eO{ 
s'g} ?sfj6 gx'g] ePsf] tyf sL/fsf] ;+Vof al9 ePdf @–$ k|ltzt 
k/fu;]rg lqmof ePsf] kfOG5 . 
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!(= k[ystf b"/L tyf afnL lgl/If0fM 

k|dfl0ft j0f{z+s/ aLp pTkfbg ug{sf] nflu cGo hft nufOPsf v]tb]lv 
k[ystf b"/L @% dL6/eGbf 6f9f x'g'kb{5 eg] ;'¢ k}lqs nfOg pTkfbg ug{ %) 
dL6/eGbf 6f9f x'g'kb{5 . t/ hfnL3/ leq nufP/ 5'6\ofOPsf] 5 eg] k[ystf 
b"/Lsf] cfjZostf x'“b}g .

aLp afnL v]t lgl/If0fsf] ;DaGwdf uf]ne]+8f afnLsf] slDtdf tLg k6s lgDg 
cj:yfdf lgl/If0f ug'{kb{5 .

s_ 	 klxnf] afnL lgl/If0fM km"n km'Ng' cufl8, hftx?sf] aLrsf] k[ystf b"/L, 
cjflG5t lj?jfx?, efn]–kf]yL af]6sf] cg'kft, a]hft lj?jf / cGo afnL 
Joj:yfkg ug]{ ul/G5 .

v_ 	 bf]>f] lgl/If0fM km"n km'Ng] / kmn nfUg] cj:yfdf, k[ystf b"/L kQf nfufpg, 
a]hft af]6 / efn] cË x6]sf] ;'lgZrtf ug{ .

u_ 	 t]>f] lgl/If0fM kmn kfSg] jf e08f/0f k"j{ hftLo z'¢tf / ;Da¢ u'0fx? kQf 

nufpg .

kmf]6f] !)= k/fu;]rg ub}{
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@)= kmn l6kfO{ / k|;f]wgM

•	 kmnk"0f{ ?kdf hftLo u'0fo'Qm ePsf] 5 5}g /fd|/L x]g]{ .
•	 kmnsf] /+u kl/jt{g eP/ af]6d} &%Ü kfls;s]kl5 l6lk lr;f] / ;'Vvf sf]7fdf 

@–# lbg e08f/0f ul/ /ftf] ePkl5  dfq aLp lgsfNg' kb{5.
•	 ;kmf, ;+Unf /f]u ls/faf6 d'Qm kmnx?dfq aLp lgsfNgsf] nflu 5gf}6 ug'{ kb{5 . 
•	 kmnnfO{ /fd|f];+u wf]O{ rSs'n] kmnnfO{ t];f{] kl§af6 aLr efudf sf6\g' kb{5 .
•	 sf6]sf 6'qmfx?nfO{ lyr]/ leqsf] jLp tyf h]nL kbfy{dfq xftsf] cf}+nfn] jf 

kmnlgr/]/ Knfli6ssf] efF8f]df /fVg' kb{5 .
•	 pQm lgsflnPsf] u'bLnfO{ hDdf u/L @$ 306f kmd{]G6];gsf] nflu 5f]8\g' kb{5 .
•	 kmd{]G6];g ul/Psf] n]bf]nfO{  hfln ePsf] y}nfdf /fvL /fd|f] ;+u xftn] ldlr 

ldlr kfgLdf ;kmf ug{'  kb{5 . ;kmf ubf{ kfgLsf] dfly t}l/Psf xNsf / ;–;fgf 
jLp x6fpg' kb{5 . 

•	 o;/L ;kmf u/LPsf jLpnfO{ dl;gf] sk8fdf kf]sf kf/L em'08\ofpg' kb{5 / 
kfgL r'lxg lbg' kb{5 . 

•	 o; afx]s kmd]{G6];g ug{ Pl;8sf] k|of]u u/]/ klg aLp lgsfNg ;lsG5 . o; 
tl/sfdf )=& k|ltztsf] xfO8«f]Snf]l/s Pl;8 & ld=ln k|lt s]hL uf]ne]+8fsf] 
n]bf]df /fVg'kb{5 . 

•	 Pl;8 /fVbf n]bf] rnfO{/xg' kb{5 / xfln;s]kl5 $) ldg]6 hlt rnfO] hfnLdf 
/fvL w'g] / lgrf]{g]]{ ug'{kb{5 .

•	 o;/L w'Psf] aLp Knfli6ssf] ef8f]df /flv k'gM kfgL /flv g/fd|f] aLp nfO{ t}/g 
lbO{ x6fpgkb{5 .

•	 Pl;8sf] dfqf al9 / pkrf/sf] ;do nfdf] ePdf aLpsf] pd|g] zlQm x«f; x'G5 .

kmf]6f] !!= aLp ;kmf u/]sf] kmf]6f] !@=;'s]sf] aLp
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@!= aLp ;'sfpg] / e08f/0f ug]{ M 
•	 ;kmf u/]sf] aLpnfO kftnf] sk8f cf]5\ofO{ jf hflndf /fvL k'gM sk8fn] 

5f]kL 3fddf @÷# lbg jf @*–#)) l8=;]= df #÷$ lbg;Dd  ;'sfpg' kb{5 .
•	 /fd|f];+u ;'s]sf] aLpnfO{ lgkmg]/ lgl:qmo kbfy{ x6fO xfjf gl5g]{ Knfli6ssf] 

y}nf]df aGb ul/ e08f/0f ug'{ kb{5 .
•	 ;fwf/0f ef8fdf e08f/0f ubf{ aLpdf (Ü lr:ofg x'g' k5{ eg] xfjf gl5g]{ 

ef8fdf ^Ü eGbf al9 lr:ofg x'g' x'b}g .
•	 aLpnfO{ e08f/0f ubf{ @)) l8=;] eGbf sd tfkqmd / #)Ü eGbf sd 

;fk]lIfs cfb|tf ePsf] sf]7fdf e08f/0f ug'{ kb{5 .

@@= aLpsf] u'0f:t/ M

ljj/0f X'g' kg]{ dfqf

Z'f4 aLp Go"gtd -Ü_ (*

lg:s[o kbfy{ clwstd -Ü_ @

cGo aflnsf] aLp clwstd -bfgf÷s]hL_ %

pdf/ zlQm Go"gtd-Ü_ &)

lr:ofg clwstd -Ü_M ;fw/0f ef+8f]df /fVbf (

lr:ofg clwstd Mlr:ofg gl5g]{ ef8f]df /fVbf -Ü_ ^

a]hft al9df -Ü_ )=!)

/f]uL af]6 clwstd -Ü_ )=@)

lgif]lwt /f]u cuf}6] 88'jf, kmndf 
nfUg] AofS6]l/on :k6, 
6f]df6f] df]Hofs efO/;

@#= /f]ux?

@#=! cuf}6] 89'jf -Early Blight_

of] /f]u Ps k|sf/sf] Alternaria solani 9'l;af6 nfUg] 89'jf /f]u xf] . of] /f]u a9L 
tfkqmd / cfb|tf ePsf] cj:yfdf a9L km}lnG5 . 
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/f]usf] nIf0f

;'?df kftdf ;–;fgf v}/f yf]Knfx? b]lvG5g\ . a[l4sf] ;fydf tL yf]Knfx?df 
rSsf b]vf k5{ . tL yf]Knfx?df /f]usf] jLhf0f'x? klg ag]sf] b]lvG5 . cg's'n 
jftfj/0fdf tL yf]Knfx? Ps cfk;df hf]l8g uO{ kftx? 89]sf] h:tf] b]lvG5 . 
8f7df klg sfnf] / aLrdf v/fgL /+u ePsf] bfux? b]vf kb{5 . pQm bfux? 
7'nf] eO{ 8Ff7 s'lxP/ af]6 dg{ ;Sb5 . kmndf e]6\gf]sf] efudf rSsf rSsf ePsf] 
sfnf] bfu b]vf k/L kl5af6 kmn s'lxG5 . of] /f]u nfUbf kftdf !÷@– !÷$ OGrsf 
v}/f] wAjfx? leq rSsfx? b]lvG5g\ . oL wAjfx? aflx/ kx]+nf] 3]/fn] 3]/]sf] x'G5 . 
8fF7df uf9f v}/f] ufl9Psf] wAjfx? b]lvG5g\ .

kmf]6f] !#= cuf}6] 89'jf /f]u nfu]sf] kft kmf]6f] !$=cuf}6] 89'jf  
/f]u nfu]sf] kmn

lgoGq0f

o; /f]usf] /f]syfdsf] nflu d]Gsf]h]j / d]6fNoflS;n b'O{j6f s]ldsnsf] ld>0f 
ePsf] ljiffbL h:t}Ù lqmnflS;n, lqmgf]lS;n -@ u|fd÷ln6/_ &–!) lbgsf] cGt/df 
kftsf] b'j} efu -dfly÷tn_ leHg] u/L  5g'{ kb{5 .

@#=@ Kf5f}6] 89'jf /f]u (Late Blight)

of] /f]u Phytopthera Infestans eGg] 9';Laf6 nfUg] 
vt/gfs /f]u xf] . cf]l;nf] jftfjf/0f e} tfkqmd 
klg !)° b]lv @*° ;]= ;Dd ePdf of] /f]u al9 
nfUb5 . #–$ lbg kfgL nuftf/ k/]df, afbn 
nfu]df / lj?jfsf] kft tyf h/fdf clws kfgL 
k/]df of] /f]u al9 cfqmfds x'G5 . of] /f]u 

kmf]6f] !%= uf]ne]F8fsf] k5f}6] 
88'jf
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nfu]sf] @$—$* 306fdf ;Dk"0f{ uf]ne]+8f gfz 
x'g ;S5 . of] ;+;f/df g} ;a} eGbf a9L nfUg] / 
ljgfzsf/L /f]u xf] .

/f]usf] nIf0f

kftsf] 5]paf6 kfgLn] leh]h:tf] eP/ v}/f tyf sfnf bfux? a9\9} uO{ k'/} af]6 
89]sf] h:tf] b]lvG5 . cg's'n tfkqmd / cfb|tf ePdf tL bfux? tLa| ?kdf 
a9\g uO{ ;a} kftx? 89fO{ lbG5 / kftx? sfnf] eO{ dg]{ x'G5 . ljxfgLkv x]bf{ 
kx]+nf]kft ePsf] efux?sf] k5fl8kl§ jf pN6f]kl§ ;]tf] 9';L b]lvG5 . kmnx?df 
cfqmd0f ePdf  kmnsf] dfly / lsgf/df sfnf sfnf bfux? b]lvG5 . w]/} cf]l;nf] 
ePdf kmndf klg ;]tf] 9';Lx? b]lvG5g\ . 8fF7df klg sfnf / v}/f bfux? b]lvG5 
/ kl5 oL bfu nfu]sf] 7fpFaf6 g} 8fF7 ;'s]/ af]6 db{5  . 

lgoGq0f

o; /f]usf] lgoGq0fsf] nflu /f]u nfUg' eGbf cufl8 8fOy]g Pd–$% -d]gsf]h]a_–@ 
u|fd k|lt ln6/ kfgLdf ld;fO{ !)–!@ lbgsf] km/sdf 5g'{k5{ t/ /f]u nflu ;s] 
kl5 o; laiffbLn] sfd ug{ g;Sg] x'gfn] d]Gsf]h]a+ d]6fNofSl;n ldl;Psf] ljiffbL 
-lqmnflS;n, lqmgf]lS;n_ jf ;]lS6g, Pqmf]AofS6 !=% u|fd k|lt ln6/sf] lx;fadf 
!!–!@ lbgsf] km/sdf 5g'{ k5{ . of] ljiffbLsf] Waiting Period &–!) lbg ;Dd 
/xg] x'gfn]] ljiffbL 5/] kl5 &—!) lbg;Dd kmnx? l6Kg' x'Fb}g . /f]usf] k|sf]kaf6 
arfpg s[lifsd{df klg Wofg lbg' kb{5, h:t}Ù Jof8df aLp kftnf] 5/L a]gf{ alnof] 
/ df]6f] agfpg], Jof8d} klg a]gf{nfO{ 9'l;gf;s ljiffbL / z"Id tTjsf] k|of]u ug]{, 
k|To]s af]6n] xfjf / 3fd kfpg] u/L af]6b]lv af]6sf] b"/L glhs gkf/L a]gf{ kftnf] 
/f]Kg], af]6df xfFufx? yf]/} /fvL sfF65fF6 u/L k|To]s kft / kmnn] ;"o{sf] ls/0f 
kfpg ;Sg] Joj:yfkg ug]{, k|f+ufl/s dn k|z:t cyf{t sDtLdf klg @ s]=hL= 
k|lt af]6sf b/n] pknAw u/fpg], v]t af/Ldf a]gf{ /f]k]b]lv g} !% lbgsf] km/sdf 
9'l;gf;s ljiffbLx?Ù d}gsf]h}j tyf sk/o'Qm ljiffbL 5g]{ . 

kmf]6f] !^= Kf5f}6] 99'jf /f]u 
nfu]sf] kmn (Late Blight) 
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@#=# kfp8/L ldN8\o' M

of] /f]u Oidium neolycopersici 9';Laf6 x'g] /f]u 
xf] . s]xL jif{b]lv Knfli6s 3/leqsf] uf]ne]+8fdf 
;]tf] w'nf] h:tf] b]lvO{ kft ;'sfpg] o; 
/f]usf] cfqmd0f j9L b]lvPsf] 5 . o; /f]usf] 
lgoGq0fsf] nflu af]6df k|z:t xfjf v]Ng lbg' 
kb{5 / k|fËfl/s tl/sfaf6 lgoGq0fsf] nflu 
Pp6f c08fsf] kx]+nf] efu / ^) ld=ln= tf]/Lsf] 
t]n 3f]n]/ !^ ln6/ kfgLdf ld;fO{ 5g'{ kb{5 
eg] /f;folgs ljlwaf6 lgoGq0f ug{ Sof/fy]g 
-@ ld=ln k|lt ln6/ kfgLdf_ jf ;Nkm/ w'nf]sf] 
k|of]u ug'{ kb{5 . /f]usf] nIf0f b]lvgf;fy 
lgoGq0fsf] ljlw ckgfpbf k'0f{ lgoGq0f x'G5 .

@#=$ km]b / sf08df nfUg] sfnf] /f]u (Phytopthora capsici)

of] /f]u Phytopthora capsici gfds 9';Laf6 nfUb5 / /f]uL lj?jfsf] km]b, d'Vo 
sf08 tyf xfËfx? ;d]tdf sfnf] tyf v}/f] /+usf] 9';L k|i6;Fu b]Vg ;lsG5 . 
;dod} pkrf/ gul/Pdf of] /f]un] cGo :j:y af]6df ;d]t ;fg{ ;Qm5g\ / 7"nf] 
Iflt ;d]t k'¥ofPsf] kfOPsf] 5 . 

/f]syfd

Jof8df aLp afSnf] /f]lkPdf klg of] /f]un] rfF8} g} ;tfpg] ePsf]n] Jof8df aLp 
kftnf] x'g] u/L !)×% ;]=dL= km/sdf Ps Ps bfgf aLp /f]Kg' kb{5 . of] /f]u 
Jof8sf] a]gf{b]lvg} nfUg ;Sg] ePsf]n] aLp / Jof8 b'j}nfO{ d]Gsf]h]a±sf/jfG8Lhd 
n] @ u|fd k|lt ln6/ kfgLsf b/n] cyjf 6«fO{sf]8df{ @% u|fd k|lt ln6/ kfgL 
åf/f pkrf/ ug'{ kb{5 . ;se/ uf]ne]8f tyf v';f{gL v]tL gul/Psf] hldgdf 
Jof8 agfpg' kb{5 . Jof8df a]gf{ pld|Psf] #–$ lbg leq} Ps u|fd a]lei6Lg jf 
d]Gsf]h]a±sf/jfG8Lhd k|lt ln6/ kfgLsf b/n] a]gf{ / Jof8sf] df6f] ;d]t leHg] 
u/L 5g'{ kb{5 . k|fËfl/s v]tLsf nflu xf] eg] 6«fOsf]8df{  % u|fd / ;Vv/ jf lrgL 
% u|fd k|lt ln6/ kfgLsf b/n] 3f]nL Jof8 / a]gf{ /fd|/L leHg] u/L 5g'{ kb{5 . 
sfnf] ePsf] efudf sk/ clS;Snf]/fO8sf] jfSnf] n]k jgfP/ nufpg' k5{ . 

kmf]6f] !&= uf]ne]F8fsf] 
kfp8/L ldN8\o'
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kmf]6f] !*= uf]ne]F8fsf] km]b 
s'lxg] /f]u

kmf]6f] !(= uf]ne]F8fsf] km]b 
s'lxg] /f]u

kmf]6f] @)=8fF7sf] leqkl§ 
sfnf] s'lxPsf]

@#=% ;]K6f]l/of /f]u -Septoria leaf blight_

of] /f]u xfn g]kfndf Aofks ?kdf km}lnb} uPsf] 
5 . of] /f]u Septoria Lycopersici 9';Laf6 ;g]{ 
/f]u xf] . 

of] /f]usf] nIf0f cuf}6] 89'jfsf] nIf0f ;+u 
ldNbf] h'Nbf]  5 . of] /f]u k|foM k'/fgf] / tNnf] 
kftx?af6 ;'? x'G5 . of] /f]usf] z'?jftL 
nIf0fdf kfgLn] leh]sf] h:tf] bfu jf 9Aafx? 
b]vf kb{5g\ . oL bfux?sf] aLr efudf uf9f 
/+usf] kfk|f h:tf] ;fgf] bfu /x]sf] x'G5 . oL 
bfux? /f]usf] nIf0f a9\g] s|ddf hf]8\b} 7"nf] x'b} 
hfG5 / kl5 k'/} kft ;'s]/ hfG5 .

/f]syfd

of] /f]u aLpaf6 klg ;g{ ;Sg] x'gfn] /f]u d'Qm jLpjf6 j]gf{ tof/ ug'{ 
k5{ . /f]usf] nIf0f ePsf jf /f]u nfu]sf af]6 jf efux?nfO{ ;'/lIft 7fpFdf 
nu]/ hnfO{ lbg'k5{ . /f]usf] nIf0f cln cln b]vf kg]{ ljlQs} DofGsf]h]j jf 
-DofGsf]h]j ±d]6fNoflS;n_ sf] ld>0f ePsf] ljiffbL @ u|fd÷nL kfgLdf ld;fP/ 
&–!) lbgsf] km/sdf 5g'{ kb{5{ . 

kmf]6f] @!= kftdf ;]K6f]l/of /f]u 
nfu]sf] nIf0f (Source: AVRDC)
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@#=^ a]gf{ dg]{ / h/f ;8\g] /f]u (Damping off and root rot)

Rhizoctonia sp, Fusarium sp., Sclerotinia, Pythium åf/f a]gf{ tyf h/f s'lxg] /f]ux? 
klg nfUb5 . Fusarium 9';L aLpaf6 klg ;b{5 . ltgLx?sf] Joj:yfkgsf] nflu 
a]gf{ /fVg' cufl8 vghf]t u/L Ps dlxgf;Dd Knfli6sn] 5f]kL ;f]nf/fOh];gsf] 
;d]t k|of]u ug{ ;lsG5 . o; afx]s j]leli6g gfds ljiffbL )=@Ü sf] 3f]n /fd|/L 
5s]{/ klg pQm /f]usf] Joj:yfkg ug{ ;lsG5 .

/f]syfd

Aff/Lsf] ;/;kmfO{ ug]{ . /f]ud'Qm If]qdf pTkflbt aLpsf] dfq k|of]u ug]{ . /f]u 
nfu]/  kx]+lnPsf / 89]sf tNnf] kftx? l6k]/ gi6 ug]{, dfGsf}h]a jf a]leli6g @ 
u|fd k|lt lsnf] aLpsf] b/n] aLp pkrf/ u/]/ dfq a]gf{ /fVg] . dfGsf]h]j cyjf 
Snf]/f]yfnf]lgn )=@Ü sf] 3f]n & b]lv !) lbgsf] km/sdf kftx? / af]6x? leHg] 
u/L @ k6s 5s{g] .

@#=& cf]Onfpg] /f]u (Wilting disease)

cf]Onfpg] /f]usf] sf/0fx? ljleGg x'g ;S5g\ . af]6 cf]Onfpg] 9';L, AofS6]l/of 
/ sL/faf6 x'g;S5 .

@#=&=! 9';Laf6  cf]Onfpg] /f]u

of] ljleGg 9';LhGo hLjf0f'af6 x'g ;Sb5 . h:t}M km\o'hfl/od, /fOgf]S6f]lgof, 
;f]nfgfO / km\o"h]l/od cfj{;kf]l/od, d'Vo 9';LhGo hLjf0f' x'g\ .

km\o'h]l/odsf] nIf0fx?

of] /f]u nfu]sf af]6x?sf] kft tnaf6 kx]+lnb} hfg], cf]OnfP/ nlqg] / cGtt 
dg]{ x'G5 . of] /f]usf] k|sf]k a9\b} uPdf 8fF7sf] leqL efu v}/f] x'Fb} hfG5 / 
lj?jf cf]OnfP/ d5{ .
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kmf]6f] @@= km\o'h]l/od (Fusarium wilt) af6 cf]OnfPsf] af]6 / 8fF7

(Source:Iowa State University)

/fOhf]S6f]lgofsf] nIf0fx?

of] /f]u nfu]sf af]6x? cf]OnfP/ hfG5 / pv]n]/ 
x]bf{ h/fsf] aflx/L tx xftn] tfGbf km'Q aflx/ 
lglSnG5 . of] /f]usf hLjf0f'x? df6f]df nfdf] 
;do;Dd hLljt /lx/xG5g\ . 

/f]syfd

oL /f]ux?sf] /f]syfd j]leli]6g @ u|fd÷ln6/ kfgLdf ld;fO h/f lehfOlbg' k5{ . 
of] k|lqmof & b]lv !) lbgsf] km/sdf afnL cjlwe/ ug'{ kb{5 . h}ljs pkfoaf6 
klg of] /f]usf] /f]syfd ug{ ;lsG5 . 6«fOsf]8df{ lel/l8 / 6«fOsf]8df{ xh]{lgodnfO{ 
ld;fP/ ^ b]lv * u|fd k|ltln6/ kfgLdf ld;fO{ h/f lehfOlbg' k5{ .

kmf]6f] @#= /fOgf]S6f]lgof /f]u 
nfu]sf] af]6 (Source: AVRDC)
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@#=&=@ �AofS6]l/ofåf/f cf]Onfpg] /f]u -Bacterial wilt)

AofS6]l/of4f/f cf]Onfpg] /f]u g]kfnsf] jif{ft 
df};ddf uf]ne]8f pTkfbgsf] nflu 7"nf] ;d:of 
xf] . of] /f]u Ralstonia solanacearum sf] sf/0f 
nfUb5 . of] /f]usf] hLjf0f'  df6f]df $) 
jif{;Dd klg aFfRg] ub{5 . o; hLjf0f' @)–@%) 
;]= tfkqmddf emf/kft, df6f] / /f]u nfu]sf] 
lj?jfsf] cjz]ifdf afFr]/ a:b5g\ / hj plrt 
tfkqmd / jftfj/0f kfpF5, km]l/ lj?jfx?nfO{ 
cfqmd0f ub{5 . of] /f]u nfu]sf] lj?jfsf] tNnf] 
kftx? cf]OnfpF5 / lj:tf/} dflysf kftx? 
klg cf]OnfpFb} hfG5 . o;/L cf]OnfPsf af]6x? 
lbgdf cf]OnfpF5g\ / /ftdf l7Ss ePsf] 
b]lvG5 . cf]OnfPsf] lj?jf pv]n]/ 8fF7 sf6]/ x]

bf{ v}/f] l/+u jf 3]/f b]lvG5 . 8fF7nfO{ sf6]/ ;kmf kfgL lunf;df 8'afP/ /fv]/ x]bf{ 
;]tf] w'jfFh:tf] lgl:sG5 . of] /f]u nflu;s]kl5 lgsf] x'g ufx|f] x'G5 . 

of] /f]usf] hLjf0f' d'VotM h/flt/sf] nfu]sf] s'g} 3fp, rf]6k6s ePsf] 7fpFaf6 
;b{5 . of] /f]u nfu]kl5 lgsf] gx'g] x'gfn] o;sf] /f]syfdsf] d'Vo pkfo /f]u ;xg 
;Sg] hft nufpg' xf] . of] hLjf0f'n] kfgL ;xg g;Sg] x'gfn] hLjf0f'o'Qm hUuf jf 
v]tdf cfnL nufO{ Ps dlxgfhlt kfgL nufP/ 5f]l8lbg' k5{ . To;kl5 @) ;]=dL= 
jf cem ulx/f] vg]/ df6f] kN6fpg' k5{ . o;f] ubf{ o; /f]usf hLjf0f'x? gi6 x'G5g\ . 
b'O{ c9fO{ k'm6 cUnf] 8\ofªdf a]gf{ /f]Kg] . vf]Nrfdf kfgL hDg lbg'  x'Fb}g . 

@$= efO/;

uf]ne]+8fdf nfUg] efO/; /f]ux? ljleGg yl/sf 5g\ . oL ljleGg /f]ux? ljleGg 
dfWodaf6 ;b{5 . s'g} /f]u jLpaf6 ;b{5 eg] s'g} sL/fsf] dfWodaf6 ;b{5 . 
/f]usf] k|s[lt cg';f/ af]6 lj?jfdf o; /f]usf] Joj:yfkgsf] pkfo ckgfpg' k5{ .

kmf]6f] @$= 8fF7af6 lkk h:tf] 
emf]n lg:s]sf]  

(Source: PPD NARC)
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/f]syfd

of] /f]u nfxL, ;]tf] lemËf cflb r':g] sL/fn] ;fg]{ ePsf]n] oL ls/f dfg{ b}lxs 
sL6gfzs laiffbL h:t}Ù /f]u/ ! Pd=Pn= k|lt ln6/ kfgLsf b/n] Jof8 b]lvg} 
!%–!% lbgsf] km/sdf 5g'{ kb{5 . ;]tf] lem+uf Hofbf ePsf] :yfgdf hfnL cyjf 
e'mn sk8fleq a]gf{ pdfg]{, kfgL lb+bf laxfgLkv dfq lbg] ug'{ kb{5 .  a]gf{ 
;f/]kl5 ;]tf] lemËf nfu]df kx]Fnf] l:6s/sf] k|of]u ug]{ / k|fO{d @ u|fd k|lt ln6/ 
kfgLsf b/n] 5g'{ kb{5 . k|fO{d 5/]sf] #–$ lbgdf ;ef]{ Pu|f] !) Pd=Pn= k|ltln6/ 
kfgLsf b/n] ubf{ ;]tf] lemËfsf] c08f / ;–;fgf aRrf db{5 . ;]tf] lem+ufsf] nflu 
Doflhs (Acetamiprid) ! u|fd k|lt ln6/ kfgL jf Old8fSnf]lk|8 ! Pd Pn k|lt 
ln6/ kfgLdf ld;fO 5g'{ kb{5 . cGoyf *–!) lbgdf oL aRrf 7"nf] e} km]l/ b'Mv 
lbg] x'G5 . sL/fsf] Jo:yfkg kl5 efO{/; a9\g glbgsf] nflu tkl;nsf k|ljlw 
k|of]u ug'{kb{5 . ufO{ e}+;Lsf] b'w !) Pd= Pn k|lt ln6/ kfgLsf b/n] Jof8 b]lvg} 
!) lbgsf] km/sdf $–% k6s 5gf{n] of] /f]usf] j[l4 sd ePsf] kfOPsf] 5 . ;fy} 
lk|e]G6n @ u|fd k|lt ln6/ kfgLsf b/n] Ps k6s Jof8df / bf]>f] k6s v]tdf 
lj?jf ;/]kl5 5gf{n] lj?jfdf /f]u cj/f]ws Ifdtf a9\g]5 .

@% g]df6f]8 -Nemotode_

dWo kxf8df uf]ne]8f v]tL r}tb]lv dWo 
d+l;/;Dd ul/g] ePsf] x'gfn] olt a]nf of] 
/f]usf] nflu jftfj/0f clt ;'xfpFbf] / To;df 
klg nuftf/ ufne+]8f, eG6f, v';f{gL, cfn' v]tL 
ul/g] hldgdf t emg\ 7"nf] ;d:ofsf] ?kdf 
b]vf k/]sf] 5 . of] /f]un] lj?jf eg] dfb}{g t/ 
lj?jfnfO{ a9\g klg lb+b}g / pTkfbgdf 7"nf] 
x|f; NofpFb5 . *))–!*)) ld6/ prfO{ ePsf  
w]/} :yfgx?df cem Knfli6s 3/ leq t of] /f]u 
dxfdf/Lsf] ?kdf km}lnPsf] 5 . o;sf] /f]syfd 
ug{ tkl;nsf k|ljlw ckgfpg{ kb{5 . 

kmf]6f] @%= uf]ne]F8fsf] h/fdf 
g]df6f]8sf] cfqmd0f
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/f]syfd

of] h'sf df6f]df /xg] / Jof8b]lv g} cfqmd0f ug{ ;Sg] ePsf]n] Aof8df aLp 5g'{ 
cl3 Jof8 /fVg] :yfgdf cf]l;nf] agfO{ a}zfv–h]i7 cyjf efb|df ;]tf] Knfli6sn] 
!%–@) lbg;Dd Jof8nfO{ 6Dd x'g] u/L 5f]Kgfn] Jof8df of] /f]u sd e} :j:y a]gf{ 
pTkfbg ePsf] kfOPsf] 5 . o; /f]un] cfqmdg u/]sf]] hUufdf cfnL nufP/ kfgL 
hdfO Ps dlxgf hflt TolQs} 5f]l8lbFbf klg h'sf db{5 . k'0f{?kdf h'sf x6fpg 
To; hldgdf $)Ü kmdf{lngn] hldgnfO{ /fd|/L lehfpg] / Knfli6sn] $* 306f 
5f]kL lbg] . To:fkl5 Knfli6s lgsfn]/ hUuf tof/L ubf{ kmdf{lngsf] uGw cfpg' 
x'b}g . csf]{ pkfo hUuf tof/L ubf{ @) u|fd tf]/Lsf] lkgf /fvL vfN8f] tof/ ug'{ 
kb{5 . lkgfaf6 lglSnPsf] ;NkmfO8 UofF;n] lgdf6f]8nfO{ dfg]{ sfd ub{5 . of] 
/f]uaf6 clt u|l;t :yfgdf uf]ne]8f /f]Kg' eGbf $%–^) lbg klxn] uf]ne]8f /f]Kg] 
8\ofªd} ;okqL k"mnsf a]gf{ cyjf sfnf] tf]/Lsf] aLp 5g]{ / emkSs sf]lknf nflu 
Ps b'O{ uf]6f k"mn k'mNg yfn] kl5 af]6 / h/f dl;gf] x'g] u/L sf6L af]6 / h/f 
klg df6f] d} k'l/lbg] clg dfq uf]ne]8f /f]Kg' kb{5 . uf]ne]8f /f]kL ;s]kl5 af]6 
jl/k/L / b'O{ af]6sf] ljrdf sfntf]/L jf tf]/L 5g]{ / $)–%) lbgdf k'mNg yfn] kl5 
df6f]d} kN6fpgfn] klg of] /f]u sd ePsf] kfOPsf] 5 . uf]ne]8f /f]Kg' eGbf klxn] 
gLd jf tf]/L cflbsf] lkgf @% s]=hL= k|lt /f]kgLsf b/n] uf]ne]8f /f]Kg] vf8ndf 
k|of]u ubf{ klg of] /f]usf] k|sf]k sd x'G5 . 

@^ sL/fx? / To;sf] lgoGq0f M

@^=! kmndf nfUg] xl/of] sL/f (Helicoverpa)

of] sL/f vf; u/]/ ;'Vvf df};ddf cyf{t 
a}zfv–h]i7df a9L / kfgL kg{ yfn] kl5 cln 
sd ePsf] kfOPsf] 5 . k"mn k'mNg yfn]kl5 
of] ls/fsf] dfpn] k"mnd} jf ;–;fgf kmndf 
c08f kfb{5 / uf]ne]+8fsf] kmn a9\b} uPkl5 
c08faf6 lg:s]sf] nfef{ klg kmn leq kl; 
kmnnfO{ gf]S;fg k'¥ofpFb5 . 7'nf] nfe|]x?n] 
u/]sf] gf]S;fgL k|i6 b]Vg ;lsG5 . kmnx?df kmf]6f] @^= Kjfn kf/]sf kmnx?
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 Kjfn agfO{ u'bL vfPsf]n] o:tf kmnx? s'lxg ;S5g\ . kmnleq cfwf z/L/ k;fO{ 
cfwf kmn aflx/ /fvL u'bL vfg] o; nfef{sf] ljz]if :jefj x'G5 .

Joj:yfkg M

•	 of] sL/fsf] dfp cfpg glbg uGxfpg] gLdaf6 ag]sf] ljiffbL !) lbgsf] 
km/sdf 5g]{ 

•	 of] sL/fsf] efn] ls/f cfslif{t u/L kf;f]df kfg{ km]/fd]g kf;f] -x]lnNo'/_ 
uf]ne]+8f ePsf] 6g]ndf k|lt 6g]n ! j6f hldgaf6 !!÷

@
 
ld= prfO{df 

e'm08\ofpg' kb{5 . 
•	 uf]ne+]8f /f]Kg] v]taf/Lsf] jl/k/L / k|To]s uf]ne]8fsf] &–* xf/ jf 8\

ofª kl5 Ps xf/ jf Ps 8\ofªdf ;okqLsf] k"mnsf] a]gf{ uf]ne]8f 
/f]Kg' eGbf $ xKtf klxn] /f]Kgfn] sL/f ;okqLsf] k"mndf cfslif{t e} 
uf]ne]8fnfO{ sd gf]S;fgL kf/]sf] kfOPsf] 5 . 

•	 a]gf{ /f]k]sf] !% lbgdf Ps k6s / #) lbgdf csf]{ k6s lae]l/of 
afl;ofgf Pg=lk=le=(NPV) ^–* u|fd k|lt ln6/ kfgLsf b/n] af]6 / 
df6f]df ;d]t kg]{ u/L 5bf{ of] /f]usf] k|sf]k sd x'G5 . 

•	 sL/f nfu]sf] kmn ;a} l6kL kmn leqsf] xl/of] ls/f df/L hldg leq 
uf8L lbg' kb{5 .

@^=@ uf]ne]+8fsf] vk6] (Tomato bug)

of] Ps k|sf/sf] vk6] sL/f xf] . of] vk6] sL/fn] cfˆgf] r'Rrf] efun] c08fnfO{ 
af]6sf] 8fF7df k;fP/ kf5{ . b'j} Jo:os / lgDkmn] r'Rrf] d'vsf] efunfO{ 8fF7df 
l5/fP/ /; r':5 / r';]sf] efudf l/Ë h:tf] jf v}/f] 3]/fsf] ljsf; x'G5 . o;/L 
ag]sf] 3]/fdf sdnf] eP/ lkl6Ss efFlrg] x'G5 . of] sL/fsf] sf/0faf6 km"n kmn 
emg]{ ;d:of b]lvG5 . of] sL/f cUnf] yfFqmf lbg'kg]{ hftdf 7"nf] ;d:ofsf] ?kdf 
b]lvPsf] 5 . of] sL/f dWo] udL{sf] dlxgf;Dd Jofks ?kdf b]lvG5 .

Joj:yfkg M

•	 of] r':g] vfnsf] sL/f ePsf]n] o;sf] lgoGq0fsf] nflu b}lxs (Systemic) 
laiffbLsf] k|of]u ug'{k5{ .
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•	 of] sL/fsf] lgoGq0fsf] nflu /f]u/ -@ Pd=Pn=_ k|lt ln6/ kfgLdf 
ldnfP/&—!) lbgsf] km/sdf 5g'{kb{5 . 

@^=# ;]tf] lem+u] sL/f (Whitefly)

of] sL/fn] kft / k"mnsf] /; r';]/ vfG5 / 
kftnfO{ kx]+nf] agfO{ lj?jfnfO{ sdhf]/ 
agfpFb5 . o;n] efO{/; /f]u klg ;fg{] sfd 
ub{5 . of] sL/fsf] lgoGq0fsf] nflu /f;folgs 
ljiffbL k|of]u gug]{ xf] eg] el6{l;lnod n]sfgL 
* u|fd ±;Vv/ % u|fd k|lt ln6/ kfgLsf b/n] 
Jof8df Ps k6s / lj?jf v]tdf /fd|/L ;/]kl5 
cyf{t &–* lbgdf Ps k6s / !% lbgdf bf]>f] 
/ $%–%) lbgdf t]>f] k6s 5bf{ of] sL/fsf] 
k|sf]k sd ePsf] kfOPsf] 5 . 

Joj:yfkg

•	 vlgh t]n !) ldlnln6/ k|ltln6/ kfgLdf ld;fP/ x/]s !%–@) lbgsf] 
cGt/df 5g]{ .

•	 gLdhGo laiffbL h:t} lglDal;l8g, clN6lgd % ldlnln6/ k|ltln6/ 
kfgLdf ldnfP/ 5ls{g] .

•	 /f;folgs laiffbLdf Old8fSnf]lk|8 eGg] laiffbL ! Pd=Pn k|lt ln6/ 
kfgLdf ld;fP/ ;fFem kv &—!) lbgsf] cGt/df 5bf{ of] sL/fsf] 
lgoGq0f x'G5 .

•	 To:t} Doflhs (Acetamiprid) ! u|fd jf Imidacloprid ! ld=lnk|lt ln6/ 
kfgLdf ld;fO{ 5bf{ klg o; sL/fsf] ;Gtf]ifhgs ?kdf lgoGq0f ePsf] 5 . 

@^=$  blIf0f cd]l/sL lnkm dfOg/ (Tuta absoluta)

of] uf]ne+]8fsf] gofF sL/f xf] . of] sL/fsf] nfef{ em§ x]bf{  ;fdfGo lnkm dfOg/ 
h:tf] nfUb5 t/ o;n] slnnf d'G6f, kft / kmndf cfqmd0f u5{  .  kf]yL k'tnLn] 
kft, 8fF7 / kmndf km'n kfb{5 .   km'njf6 & lbg df nfef{ lg:sG5 / slnnf kft 

kmf]6f] @&= uf]ne]+8fsf] 
;]tf] lem+uf
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/ d'gfx?Dff cfqmd0f ub{5 . lrqdf b]vfP h:tf nIf0fx? b]vf kb{5g oL sL/fx? 
kmn tyf lj?jfnfO Ps 7fpFjf6 csf]{ 7fpF cf];f/ k;f/ubf{ km}lng] ub{5g . Pp6f 
kf]yL sL/fn] cfkm\gf] hLjgsfndf @#)–@%) j6f km'n kfb{5] .

Aoj:yfkg M

•	 of] sL/fsf] k|sf]k ePsf] 7fpFaf6 uf]ne]+8f pTkfbg ug]{ 7fpFdf lj?jf, 
dn, 6f]s/Lx? cf];f/ k;f/ gug]{ . v]tnfO ulx/f] u/]/ vghf]t ul/ 
df6f] kmsf{pg] . v]tjf/Laf6 uf]ne+]8fsf cjz]if / oq tq cfkm} pd|]sf 
lj?jf / emf/kftx? x6fpg] / 89fP/ gi6 ug]{ .  kx]nf] 6fFl;g] kf;f], 
kfgL k|sfzsf] kf;f] k|of]u u/]/ dfp k'tnLnfO lgoGq0f ug]{ .

•	 ;fdfGo sL6gfzs laiffbLn] of] sL/f lgoGq0f gx'g] x'Fbf Chlorantraniliprole 

18.5 SC (Coragen , Alcora _ ! ld=ln= k|lt ln6/ kfgLdf cyjf  Spinosad 

45SC -6«];/_ ! ld=ln= k|lt # ln kfgLsf b/n] cyjf Enamectin benzoate 

5%SG  -King Star_ !–# u|fd k|lt ln6/ kfgLdf ld;fP/ 5g]{ .
•	 cyf{t Novaluron10% EC - Rimon,Pedestal _ ! ld=ln=  k|lt # ln6/ 

cyjf Indoxacarb14.5% SC -Avaunt _ ! ld=ln k|lt  ln6/ kfgLdf 
ld;fO k|To]s & lbgdf ! kl5 csf]{ ul/ kfn} kfnf] l56\sg] . 

•	 s'g} klg laiffbL k|of]u ul/;s] kl5 To;df  pNn]v ul/Psf] kv{g] ldlt 
;Dd  kmn vfgdf k|of]u ug'{ xF'b}g .

kmf]6f] @*= 6'6f cA;'n'6faf6 af]6, kft / kmndf c;/

@^=% nfxL sL/f M

cln lr;f]sf] j]nf nfxL sL/fn] jf]6sf] g/d efuaf6 /; r';]/ jf]6nfO sdhf]/ 
agfpg], efO/; /f]u ;fg{] sfo{ ub{5 . 



42

Joj:yfkg

•	 o; sL/fsf] lgoGq0fsf] nflu b}lxs ls6gfzs ljifflb ! ld=ln= k|lt 
ln6/ kfgLdf ld;fO 5g{' kb{5 .

@^=^ kft vGg] ls/f (Leaf minor) M 

o; sL/fsf] nfef{ clt ;fgf] / kft leq vGb} hfFbf kftdf ;]tf] w;f{x? b]vf 
kb{5 . of] cfqmds :jefjsf] zq' sL/f xf] . o; sL/fsf] Ifltsf] nIf0f kft, d'gf 
tyf slnnf] kmnx?df b]Vg ;lsG5 . lj?jfsf] kftdf larsf] xl/of] efu vfP/ 
lemNnL dfq afsL ePsf ljleGg cfsf/sf v}/f] wAaf b]lvG5 . To:tf wAafx? 
lr/]/ x]bf{ leq sfnf] lb;f tyf slxn] sflx nfef{ klg e]l6G5g\ . d'gfdf of] sL/fsf] 
nfef{ nfu]df d'gfsf] cfsf/ tyf a[l4df kl/jt{g cfpg'sf ;fy} aflx/ sfnf] lb;f 
b]lvG5 . sL/fsf] k|sf]k w]/} ePdf ;Dk'0f{ lj?jfx? 89]sf] h:tf] b]lvG5 .

Joj:yfkg

•	 w]/} ls/f nfu]sf] cj:yfdf Snf]/PG6«flglnk|f]n (Chlorantraniliprole 18.5 

% SC) jf l:kgf];f8 (Spinosad 45% SC) Ps ldlnln6/ k|lt # ln6/ 
kfgLdf ld;fP/ 5g]{ . 

•	 6fFl;g] kf;f] jf kfgLsf] kf;f]df km]/]df]g k|of]u ul/ sL/fsf] cg'udg ug]{ .
•	 sL/f nfu]sf] If]qdf ;]n]g]l; kl/af/sf] afnLx? h:t} cfn', e06f, 

v';f{gL, ;'lt{ tyf n]u'ldg]l; kl/jf/sf l;dL, af]8L, as'Nnf cflb 
gnufpg] .

•	 aQLsf] kf;f] k|of]u ul/ jo:s sL/fx? dfg]{ .
•	 o; sL/fsf] lgoGq0fsf] nflu b}lxs ls6gfzs ljifflb h:t} M /f]u/ ! 

ld=ln= k|lt ln6/ kfgLdf 5g{] .

@^=& �;'n;'n] (Mites): 

udL{ ;dodf tyf ;'Mvf df};ddf ;'n;'n]sf] cfqmd0f x'g ;S5 . o;sf] cfqmd0fn] 
af]6sf] j[l4df /f]sfj6 cfp5 . kftdf hfnL klg b]lvg ;S5 . o;sf] lgoGq0fsf] 
nflu Sof/fy]g @ ld=ln= k|lt ln6/ kfgLdf 5g{' kb{5 .
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@&= uf]ne]+8fdf c? ljs[lt / ;d:ofx?

ljs[lt eGgfn] jftfj/0fLo c;Gt'ngsf sf/0f lj?jfdf pTkGg x'g] cgfjZos 
kl/jt{gnfO{ a'emfpF5 . jftfj/0Lo c;Gt'ng eGgfn] df6f], kfgL, xfjf cflbdf pTkGg 
u8a8L xf] / o:tf] u8a8Laf6 lj?jfsf] z/L/ leq x'g'kg]{ cfjZos /f;folgs 
s[ofdf gsf/fTds k|efj kg]{ x'gfn] lj?jfdf grflxg] vfnsf kl/jt{gx? b]vf 
kb{5g\ . kl/jt{gsf nIf0fx? ljz]iful/ kft, km"n, kmn, 8fF7 / h/fdf ;d]t b]vf 
kb{5g\ . tL ljs[ltsf nIf0fx? /f]usf nIf0f 7fgL s[ifsx? em'lSsg] / ljifflbsf] 
k|of]u ug]{  u/]sf] kfOG5 . s[ifs / k|fljlwsx?nfO{ /f]u / ljs[lt 5'§\ofpg ;lhnf] 
xf];\ egL s]xL k|d'v ljs[ltx?sf] j0f{g ul/Psf] 5 .

@&=!  km"n / kmn emg]{M

/ftsf] tfkqmd @!);]= / lbgsf] tfkqmd #! ) ;]= l8u|L ;]= eGbf j9L x'g uPdf 
af]6sf] j[4L / ljsf;df c;/ gb]lvPtf klg k/fu ;]rgdf c;/ kf/]/ km"n emg]{ 
/ kmn gnfUg] ;d:of b]vf kb{5 . kfgLsf] sdL jf cefj ePdf klg km"n emg]{ 
;d:of b]vf kb{5 . lj?jfnfO{ cfjZos kg]{ vfBtTjsf] cg'kft (C:N  ratio) df 
u8a8L jf s'g} vfBtTjsf] sdL ePdf klg km"n emg]{ ;d:of cfpg ;Sb5 . 

;dfwfgM

•	 km"n / kmn emg]{ ;d:ofsf] ;dfwfgsf] nflu d'Vo sf/0f kQf nufO{ 
;dfwfgsf pkfo ckgfpg' kb{5 . h:t} a9L tfkqmd ;xg ;Sg] hft 
nufpFbf a9L tfkqmdn] x'g] c;/nfO{ sd u/fpFb5 . Uff]ne]+8fnfO{ 
clws l;+rfO{sf] cfjZostf gkg]{ ePtf klg km"n km'Ng], kmn nfUg] 
cj:yfdf eg] l;+rfOsf] clws cfjZostf kg]{ x'gfn] pQm ;dodf 
l;+rfO{df Wofg lbg] .

•	 vfB tTjsf] sdLaf6 km"n emg]{ k|s[ofnfO{ /f]Sg d'Vo vfBtTj -gfO6«f]hg, 
kmf]:kmf]/; / kf]6f;_ nfO{ lj?jfnfO{ k|ofKt dfqfdf lbg'kb{5 . ;fy} 
ahf/df kfOg] ;'Id vfBtTjx? dlN6Kn]S;, ld/fs'ng, cfbL !–@ 
Pd=Pn= sf] b/df ld;fO{ j]gf{ /f]k]sf] $% / ^) lbgdf 5g'{kb{5 .
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@&=@  kmnsf] 6'Kkf sfnf] eO s'lxgx'g] -Blossom end Rot_ M

v]tL ug]{ ;dodf df6f] w]/} ;'Vvf jf udL{ 
df};ddf ePdf, df6f]df lr:ofgsf] dfqf PSsf;L 
36]df jf jftfj/0fdf cfb|{tfsf] sdL ePdf / 
lj?jf jf kmndf SoflN;od tTjsf] sdL ePdf 
of] ljs[lt b]vf kb{5 . of] uf]ne]+8fdf k|fozM 
af/Daf/ cfpg] / a9L xfgL k'/\ofpg] ljs[lt xf] . 
of] vf;u/L uf]ne]+8fsf] sfFrf] kmnsf] a[l4sf] 
;dodf b]vf kb{5 . ljsf; eO/x]sf] kmnsf] 
6'Kkflt/sf] efudf kfgLn] leh] h:tf] ;fgf] 
wAaf b]vf kb{5 / kl5 7"nf]eO{ uf9f v}/f] /+udf 
ablnG5 h:sf] sf/0f cGTodf wAaf rfpl/G5 
/ af]qmfsf] tGt' sfuh h:t} eO{ ;'Sb5 / kmn 
emb{5 .

;dfwfgM

•	 df6f]sf] cDnLokgf %=^ lk=Pr= eGbf sd ePdf lj?jf nufpg' eGbf 
b'O{ dlxgf klxn] ! b]lv # 6g k|ltx]S6/sf b/n] s[lif r"g df6f]sf] 
dflyNnf] #) ;]=dL= ulx/fO;Dd 5g'{kb{5 . 

•	 lj?jfn] SoflN;od kfgLsf] ld>0f;Fu ;f]:g] ePsfn] kmn nfUg] a]nfdf 
lj?jfnfO{ l;+rfOsf] ;Gt'lnt Joj:yf ug'{kb{5 / af/Ldf ;'Vvf x'g lbg' 
x'Fb}g . af]6nfO{ /fd|/L 6]sf lbg yfFqmfsf] Joj:yf ug'{ kb{5 .

•	 % ufd SoflN;od Snf]/fO8 k|ltln6/ kfgLsf b/n] kmnsf] ljsf; x'g] 
a]nfdf Ps b'O{ k6s 5gf{n] of] ljs[ltsf] lgoGq0f x'G5 . 

@&=# 3fdn] 89\g] (Sun Scald)

s8f 3fdsf] c;/n] xl/of] sfFrf] uf]ne]+8fdf xNsf 89]sf] h:tf] b]lvG5 . ;'?df 
3fdlt/ k/]sf] kmnsf] efudf xl/of] /+uaf6 lkmSsfdf kl/0ft x'G5 / pQm efudf 
af]qmf v'lDrg uO{ xNsf kx]nf] /+u b]lvg yfN5, hasL cGo efudf kmndf /+u 

kmf]6f] @(= SoflN;odsf] sdLn] 
b]lvg] (Blosom end Rot)
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rl9;s]sf] x'G5 . al9 tfkqmd ePsf] a]nfdf o;sf] ;d:of cem a9\5 . o; 
efudf hLjf0f'af6 ;+qmldt eO{ kmn s'lxg yfN5 . kmnnfO{ 3fdn] 89\g af6 
arfpg w]/} sf6F5f6F ug'{x'b}g / kftdf nfUg] /f]u lgoGq0f ug'{ kb{5 . uf]ne]+8f 
kfSg] ;dodf tfkqmd @)–@%) ;]= ;Dd sfod /fVg kb{5 . Knfli6s 3/ leq v]tL 
ubf{ xfjf cfjt hfjt (Ventilation) x'g] Joj:yf ug'{ kb{5 . 

@&=$ la/fnf]d'v] las[lt b]lvg] (Catfaced fruit)

of] ;d:of uf]ne]+8fsf] z'?df nfu]sf kmndf 
b]vfkg]{ ;d:of xf] . of] ljs[lt ePdf kmnsf] 
;tx ;dtn geO{ pa8vfa8, bFftn] 6f]s]h:tf] 
/ wAaf ePsf] x'G5 . of] b]vf kg'{sf] d'Vo 
sf/0f km"n km'Ng] ;dodf nfdf] ;do;Dd lr;f] 
jftfj/0f /xg' xf], h;sf] sf/0f km"nsf] :qL 
c+udf /x]sf sf]ifx?sf] a[l4df ljs[lt cfpF5 . 

kmn:j?k uef{zosf] kl5Nnf] efu dg{ uO{ uf9f /+udf kl/0ft x'G5 . kmnsf] 
cfsf/ lau|G5 / kmnsf] 6'Kkf lt/ clgoldt lsl;dn] p7]sf] x'G5, kl5 kmnsf] 
6'Kkfdf sfuhL wAaf b]vf kb{5 . kl5 kmn lalu|O{ la/fnfsf] cg'xf/ h:tf]] x'G5 .

;dfwfgM

•	 uf]ne]+8f v]tL ul/g] 7fpFsf] tfks|d !^ l8u|L ;]lN;o; eGbf a9L /fVg]

•	 lj?jfdf 5fkf] lbg]

@&=% kmn km'6\g] ;d:of (Fruit cracking)

uf]ne]+8fdf kmn rls{g] / km'6\g] ;d:of 5fnfsf] tlGsg] / v'lDrg] Ifdtfdf e/ 
kb{5 . uf]ne]+8fdf # lsl;dsf rls{g] / km'6\g] ;d:of b]lvPsf 5g\ .  klxnf]] 
l5lKkPsf] uf]ne]+8fdf kmnsf] e]6\gf] jl/kl/ rls{g] x'G5 , bf]>]fdf kfs]sf uf]ne]+8fsf] 
kmn km]b b]lv 6'Kkflt/ 7f8f] u/L rs{G5 jf km'6\g] x'G5 . t]>f] vfnsf] rsf{O e]6\
gf]sf] jl/kl/ b]vf kb{5 / a9L ePdf kmnsf] k"/} aflx/L ;txsf] 5fnf df b]vf 
kb{5 . of] cGo rsf{O eGbf w]/} dl;gf] x'G5 . o:tf] rs{g] a9L ePdf kmnsf] 

kmf]6f] #)= lr;f]n] kmndf 
b]lvPsf] c;/ (Cat facing, 

Source: AVRDC)
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Ifltu|:t efudf v}/f / d/]sf w;f{ b]vf kb{5g\ . of] ;d:of vf;u/L udL{ df};ddf 
nufPsf] uf]ne]+8fdf b]vf kb{5 . nfdf] v8]/L kl5 PSsf;L a9L jiff{ ePdf, l;+rfO 
a9L lbPdf jf w]/} lr;f] / t';f/f] ePdf x'G5 .

kmf]6f]M #!= af]/gsf] sld kmf]6f] #@= c;Gt'lnt l;+rfOaf6 kmndf 
b]lvg]] ljs[lt

;dfwfgM

•	 ;Gt'lnt l;+rfO lbg] t/ nfdf] ;'Vvf kl5 PSsf;L a9L kfgL glbg]

•	 v/ jf k/fnsf] 5fkf]sf] Joj:yf ug]{ /  a9L sfF65fF6 gug]{

@&=^ kmn vf]qmf] x'g] (Puffiness) 

o; ljs[ltnfO{ vf]qmf] kg  jf k'lkmg]; klg elgG5 .  kmnsf] a[l4 ^% b]lv &) 
k|ltzt ePkl5 aflx/L efu nuftf/ a9\b} hfg] / leqL efusf] a[l4 b/ /f]lsg uO{ 
kmnsf] af]qmf / u'bL /xg] vfN6f]s]f aLrdf vf]qmf]kg b]vf kb{5 . o:tf kmnx? s]xL 
lqsf]0ffTds cfsf/sf / 6'Kkflt/ a9L ltvfl/Psf x'G5g\ . o:tf kmnsf] tf}n sd x'g], 
kmnnfO{ 5fDbf nlrnf] x'g] / kfgLdf /fVbf t}/g] x'G5g\ . aflx/af6 x]bf{ kmnx? r]K6f 
b]lvG5g\ . of] las[lt tfkqmd a9L jf sd ePdf, km"ndf k/fu ;]rg / uef{wfgdf 
k|lts"n c;/ kg{ uPdf jf uef{wfg eO{ ag]sf kmndf e|"0f t'lxPdf b]vf kb{5 . of] 
;d:of vf;u/L nfDrf vfnsf uf]ne]+8fdf a9L nfUb5 . Unf; xfp; jf Knfli6s 
3/leq rfF8f] nufpg] uf]ne]+8fsf hftx?df of] ljs[lt a9L b]vf kb{5 . 
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;dfwfgM

•	 uf]nf kmn x'g] hftsf uf]ne]+8fsf] 5gf]6 ug]{ .  df6f]df ;Gt'lnt 
dnvfbsf] k|of]u ug]{ 

•	 tfkqmdsf] ;Gt'ng sfod /fVg]

@&=& kfgLsf] tgfj af6 b]vf kg]{ ljs[ltx?

@&=&=! sf08 vf]qmf] x'g] (Pithy stem)

klxn] klxn] of] ;d:of kfgLsf] cefj cyjf a9L ePdf b]vf kg{;Sg] cg'dfg 
ul/P tfklg  clxn] cfP/ kfgLsf] cefj w]/} x'Fbf b]lvg] u/]s]f 5 . w]/} ;'Vvf x'Fbf 
lj?jfsf] sf08 leq xfjfsf 7"nf vfnL 7fpFx? b]vf kb{5g\ cyf{t\ sf08 vf]qmf] 
x'G5, h;sf] sf/0f kftdf PlA;l;s Pl;8sf] dfqf a9\g uO{ of] ;d:of b]vf kb{5 . 
a9L kfgL ePdf sf08 v]fqmf] geO{ h/f dg{ hfg] / lj?jfn] h/faf6 kfgL ;f]:g 
g;Sg] x'G5 . 

;dfwfgM

•	 uf]ne]+8fsf] v]tL a9L ;'Vvf df};ddf gug]{ / w]/} ;'Vvf ePdf l7Ss 
l;+rfO lbg]

•	 lgsf;sf] /fd|f] Joj:yf ug]{ 

@&=&=@ hn3/] ljs[lt (Oedema/Dropsy)

of] ljs[lt sf08 vf]qmf] x'g] ljs[lt eGbf 7Ls pN6f] x'G5 . of] vf; u/L lj?afdf 
kfgL a9L ePdf b]vf kb{5 . o; ljs[ltsf] d'Vo nIf0f kftsf] tNnf] efu, km"n / 
kftsf] e]6\gfdf e'jfbf/ kmf]sf b]lvg' xf] . e'jfbf/ wAaf b]vf kg'{sf] d'Vo sf/0f 
leqaf6 kfgLsf] bafa a9L eO{ aflx/L Olk8ld{; tGt' km'6\gfn] xf] . nIf0fx? 
km}nFb} uPdf kftx? 3'ld|g], lju|g] / cGTodf d/]sf / sfnf] /+usf b]lvG5g\ . o:tf] 
;d:of jfo'd08ndf a9L cfb|{tf ePdf / k"0f{ l;+rfO tyf k|sf;sf] tLj|tf sd 
ePdf a9L b]lvG5 .
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;dfwfgM

•	 s8f 8fF7 x'g] hftsf] 5gf]6 ug]{ .

•	 l;+rfO tyf k|sf;sf] ;Gt'lnt Joj:yf ug]{ . 

@&=&=# sf08 lrl/g' (Crease-stem)

of] ljs[lt uf]ne]+8fnfO{ a9L gfO6«f]hg / a9L kfgL ePsf] cj:yfdf nufpFbf b]vf 
kb{5 . w/}h;f] hftx?df o:tf] ljs[lt b]vf k/]df sf08 df]6f] x'g] / cGt/ufF7f] 
(Internode) 5f]6f] x'g] x'G5 . s'g} cj:yfdf sf08sf] ljkl/t efudf gfnL h:tf] 
;fgf] vfN6f] b]vf kb{5 . olb of] a9\g uPdf pQm vfN6f] ulx/f] x'g uO{ sf08 7f8f] 
u/L lrl/g] x'G5 / k|i6 b]lvG5 . o:tf] vfN6f] /f]usf hLjf0f'x?sf] k|j]zsf nflu 
pQd k|j]zåf/ x'G5 . o:tf] cj:yfdf lj?jfsf] jfg:klts a[l4 a9L eO{ kmn sd 
nfUg] x'G5 . 

;dfwfgM

•	 ;Gt'lnt dnvfbsf] tyf l;+rfOsf] Joj:yf k|jGw ug]{ .

@*= pTkfbsTj ljj/0f

Knfli6s 3/ leq >[hgf uf]ne]8fsf] aLppTkfbg ubf{ cg'dflgt k|lt /f]kgL cfo 
Aoosf] laa/0f ->f]t MaLp pTkfbs ;+:yfx?;+usf] 5nkmn_
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qm=; ljj/0f ;+Vof b/ -?_ hDdf-?_

! afF; !@) @)) @$))) . –

@ l;Nkf]lng -Knfli6s_ !@) 
lhP;Pd

$ !)%)) $@))) .–

# afF; 9'jfgL @) hgf !))) @)))).–

$ j]lN8Ë jfo/ !% s]hL !%) @@%).–

% 6g]n lgdf{0f Hofnf $) hgf !))) $),))).–

^ yf]kf l;+rfO{ h8fg   #%))).–

& cGo -:k|]o/,s'6f],sf]bfnf]_   ^))).–

  hDdf  lgdf{0f nfut -% aif{ l6Sg]_   !^(@%) .–

    ! jif{sf] nflu ##*%) .–

* aLp (HRD1 / HRD17) ( 14gm) !$ u|fd @)) @*)).–

( sDkf]i6 dn - _ $) ef/L @)) *))).–

!) lkgf–tf]/Lsf] $) s]=hL $) !^)).–

!! /f;folgs dn   @))).–

!@ ljiffbL   ^%)).–

!# cGo z'Id tTj   #%)).–

!$ cGo   #))).–

!% hUuf tof/L $ hgf   $))).–

!^ lj?jf /f]kfO{ $ hgf   @$)).–

!& s|l;Ë Hofnf -# hgf $ dlxgfsf] 
nflu_

!@ dlxgf !%)))  !*),))).–

!* hUuf ef8f !%))) !%))).

!( lalaw @)))).

  pTkfbg nfut k|lt /f]kgL @$**)).

s'n pTkfbg vr{ k|lt /f]kgL hDdf @*@^%).–

pTkfbgaf6 cfDbfgL ^ s]=hL= &%,))) $%)))).–

gfkmf÷art k|lt /f]kgL   !^&#%).–
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@(= ;'Id vfB tTjsf] cfjZostf

Aff]6 lj?jfnfO{ a9\g, x's{g / kmn nfUg !* ljleGg tTjx?sf] cfjZostf kb{5 . 
tL x'g\ M sfa{g (C), xfO8«f]hg (H

2
), clS;hg (O

2
), gfO6«f]hg (N), kmf]:km/; (P), 

kf]6f; (K), SoflN;od (Ca), DofUg]l;od (Mg), ;Nkm/÷uGws (S), ;'xfu (B), 

kmnfd (Fe), Dof+uflgh (Mn), h:tf (Zn), tfdf (Cu), df]lnA8]gd (Mo), Snf]l/g 
(Cl), a|f]ldg (Br) / l;lnsf (Si) . uf]ne+]8fsf] a[l4 / ljsf;sf] nflu ;'Id vfB 
tTjn] dxTjk"0f{ e"ldsf v]n]sf] x'G5 . !* j6f ;'Ifd vfBtTjdWo] uf]ne]8fsf] 
nflu clt cfjZos vfB tTjx? Maf]/g, lhGs, kmnfd / tfdf -sk/_ x'g\ . oL 
vfBtTj Psbd sd dfqfdf cfjZos kb{5 t/ sdL ePdf o;n] lj?jfsf] 
ljsf; / j[l4df c;/ kfb{5 . oL vfBtTjsf] sdLn] d'Vot af]6sf] ljsf; / 
j[l4 /f]lsg], km"n / kmn sd nfUg], cflb ;d:ofx? b]lvG5g\ . oL vfBtTjx?sf] 
sdLn] af]6 lj?jfn] ljleGg nIf0fx?4f/f b]vfpF5g\ . To;}n] lj?jf /f]Kg] a]nfdf 
afof]hfd, lh+Í / af]/]S; /fVg] ul/G5 .

@(=! vfBtTjx?sf] jlu{s/0f	

s_	k|fs[lts >f]tsf] ?kdf kfOg] vfBtTjx? M

	 sfj{g, xfO8«f]hg / clS;hg x'g\ . oL tTjx? dWo] lj?jfn] sfa{g / clS;hg 
xfjfaf6 k|fKt ub{5 eg] xfO8«f]hg kfgLaf6 k|fKt ub{5 . lj?jfsf] ;+/rgfdf 
$%Ü sfa{g, ^Ü xfO8«f]hg / $#Ü clS;hgsf] :yfg /x]sf] x'G5 .

v_ d'Vo vfBtTjx? (Primary Nutrients) :

	 o; cGt{ut gfO6«f]hg, km:kmf]/; / kf]6f; vfBtTjx? kb{5 . To;}n] xfdLn] 
lbg] k|foM h;f] /f;folgs dnx?n] log} tTjx? k|bfg ub{5g\ .

u_ ;xfos vfBtTjx? (Secondary Nutrients) :

	 SoflN;od, DofUg]l;od / ;Nkm/ lj?jfsf ;xfos tTjx? x'g\ .

3_ z'IdtTjx? (Micro Nutrients) :

	 Aff]/g, h:tf, DofËflgh, df]lnA8]gd, tfdf, Snf]l/g tyf kmnfd cflb z'Id 
tTjx? x'g\ h'g lj?jfsf] nflu clt sd dfqfdf cfjZos kb{5 . oL tTjx? 
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lj?jfn] df6f] tyf k|fËfl/s dnaf6 k|fKt ub{5 . cGoyf aflx/af6 lbg 
cfjZos x'G5 . t/sf/L afnLdf af]/g, lhÍ, df]lnA8]gd h:tf z'Id tTjo'Qm 
dnsf] klg cfjZostf kb{5 . oL z'Id tTj o'Qm dnx? afnL nufpg' cl3 
df6f]df ld;fP/ jf emf]nsf] ?kdf 5l/G5 .

@(=@ 	 vfBtTjsf] sdLn] lj?jfdf b]lvg] nIf0fx?

@(=@=! 	 gfO6«f]hgsf] sdL M

	 ;fwf/0ftof kftx? lkmsf kx]nf] b]lvG5g\ . k'/fgf kftsf] 6'Kkfaf6 dWo 
gzflt/ kx]+nf]kg a9b} hfG5 . lj?jfsf] a[l4 sd x'G5 / sf08 5f]6f] 
b]lvG5 .

@(=@=@ 	 km:kmf]/;sf] sdL M

	 h/f tyf af]6sf] lasf; /f]lsG5 . sf08 / kftdf a}hgL /+u b]lvG5, aLp 
sd x'G5 .

@(=@=# 	 kf]6f;sf] sdL M

	 lj?jfsf] 8fF7 sdhf]/ eP/ hfG5 . /f]usL/fsf] cfqmd0f a9\5 / lj?jf 
a9\g ;Sb}g . lj?jfsf] kftsf] lsgf/f cfuf]n] em'lN;P h:tf] eP/ leqL 
efu lt/ hfg] h:tf] nIf0fx? b]lvG5g\ .

@(=@=$ 	 SoflN;odsf] sdL M

	 lj?jfsf] slnnf] efu -d'gf, 6'Kkf_ db}{ tn emg]{, h/f lasf; /f]lsg'sf 
;fy} h/fsf] 6'Kkf v}/f] x'g], kmnsf] 6'Kkf af6 s'x'g] h:tf nIf0f b]vf 
kb{5g\ .

@(=@=% 	 DofUg]l;odsf] sdL M

	 k'/fgf kftx? cGt/glzo kx]+nf]kgf b]lvG5 / xl/of]kgf x/fpb} hfG5 . 
km]bsf kftx? emb}{ hfG5g\ . kftsf] lsgf/f dfly kms]{/ kft srf}/f]sf] 
cfsf/ h:tf] b]lvG5 . 

@(=@=^ 	 ;Nkm/sf] sdL M

	 gFof kftdf xNsf /+u b]lvG5 . cGo nIf0f kmnfd, h:tf / gfO6«f]hg 
;+u ldNbf] h'Nbf] x'G5 . 
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@(=@=& 	 kmnfdsf] sdL M

	 kftsf] d'Vo gzf xl/of] g} ePtfklg gFof kftx? kx]+lnb} hfG5 . 
lj?jfsf] 8fF7x? dl;gf / 5f]6f] x'b} hfG5g\ .

@(=@=* 	 Dof+ËfgLhsf] sdL M

	 gofF kftsf] cGt/glzo klxnf]kgfsf] ;fy} d/]sf sf]lifsfx? b]lvG5g\ . 
;fgf gzfx? Uff9f xl/of] b]lvG5g\ .

@(=@=( 	 tfdfsf] sdL M

	 gofF kftx? cf]Onfpb} hfG5g\ . kftx?df kx]+nf]kgf b]lvg', cfsf;] 
/+usf] xl/of]kgf b]lvg', kft 3'd]|{sf] b]lvg', kftdf ;]tf tyf 6'Kkf kx]+nf] 
b]lvg' cflb nIf0fx? x'g\ .

@(=@=!) 	h:tfsf] sdL M

	 kftdf cGt/glzo kx]+nf]kgf b]lvG5 / ;f] If]qdf d[t sf]lifsf v}/f] /+udf 
b]vf kb{5 . ;fwf/0ftof km"n km'Ng] ;dodf o;sf] nIf0f ;'? x'G5 . 
lj?jfsf] 8fF7sf cGt/ uFf7fx? 5f]6f] x'G5g\ / kftx? em'Kkf] h:tf] 
b]lvG5g\ . kft ;fgf] tyf afSnf] b]lvg] / kft rf8} emg]{ h:tf yl/ 
yl/sf nIf0fx? b]vfkg{ ;Sb5g\ .

@(=@=!! 	df]lnA8]gdsf] sdL M

	 gofF kftx?df Psgfzsf] kx]+nfkgf b]lv/xg' kftsf lsgf/f ;fFu'l/b} 
hfg' / ;+qmldt cj:yfsf kftx? emg{ yfNg', kftsf] tNnf] efu sk 
cfsf/sf] x'g' cflb nIf0fx? b]vf kb{5g\. 

@(=@=!@ 	af]/gsf] sdL M

	 of] tTjsf] sdLdf lj?jfsf] s]flknfdf cfpg] kftx?df kx]+nf]kgf b]lvg], 
kmn km'6\g], af]qmf km'6\g] jf lrl/g] tyf 6'Kkf db}{ hfg] h:tf nIf0f b]vf 
kb{5g\ . 

@(=@=!# 	Snf]l/gsf] sdL M

	 o;sf] sdLdf lj?jfsf] kftsf] lsgf/fdfq} cf]Onfp5 . of] tTjsf] d'Vo 
>f]t eg]sf] jiff{tsf] kfgL xf] . Do'/]6 ckm kf]6f; /fVbf klg lj?jfn] 
Snf]l/g kfpg ;S5 . 
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	 df6f]df s'g} klg tTj /fVbf hyfefjL g/flv dfqf ldnfP/ /fVg' kb{5 . 
s'g} Ps tTj al9 ePdf csf]{ tTj lj?jfn] lng ;Sb}g jf al9 lnG5 . 
h:t}M w]/} gfO6«f]hg k|of]u ubf{ km:kmf]/;, kf]6f;, kmnfd, SoflN;od, 
DofUg]l;od, Dof+UgLh, lhÍ / sk/ lj?jfn] sd lnG5 . To:t} cGo 
tTjsf] c;/ klg tflnsfdf lbOPsf] 5 .

Afl9 k|of]u ePdf lj?jfn] sd k|fKt ug]{ tTj

Kfm:kmf]/; Kfmnfd, Dof+lUgh, lhÍ, tfdf

Kff]6f; DofUg]l;od / SoflN;od

SoflN;od Kfmnfd

kmnfd lhÍ

lhÍ DoflUgh

#)=;Gbe{ ;fdfu|Lx?

	 s[lif 8fo/L, @)&% . s[lif ;~rf/ s]Gb|, xl/x/ ejg, k'Nrf]s, nlntk'/ 

	 uf}td, OZj/L k|;fb / sflnsfk|;fb pkfWofo, @)%( . uf]ne]+8fdf b]vfkg]{ 
ljs[lt tyf ;dfwfgsf s]xL pkfo . s[lif å}dfl;s, jif{ #( c+s $ . s[lif 
;"rgf tyf ;+rf/ s]Gb|, s[lif dGqfno, xl/x/ejg, nlntk'/ .

	 t/sf/L v]tL k|lalwsf nflu pGdf]lrt tyf kl~hs[t t/sf/L afnLsf 
hftx? ;DalGw k|flalws k'l:tsf, @)^& . t/sf/L lasf; lgb]{zgfno, 
v'dn6f/, nlntk'/ . 

	 kf}8\ofn, e/t s'df/, @)^( . ;/n t/sf/L v]tL k|lalw, s]lGb|o t/sf/L 
aLp pTkfbg s]Gb|, v'dn6f/, nlntk'/ .

	 >]i7 ;'/]Gb| nfn, / tLy{ /fh kf]v/]n, @)&# . pGgt uf]ne]8f v]tL k|lalw, 
afuafgL cg';Gwfg dxfzfvf, v'dn6f/, nlntk'/ .

	 >]i7 ;'/]Gb| nfn, @)&% . g]kfndf a0f{z+s/ uf]ne]8f aLp pTkfbg k|lalw, 
g]kfn ;L8 a'n]l6g M @$ -!_M%—* 



54

	 >]i7 ;'/]Gb| nfn, @)&% . Knfli6s 3/df uf]ne]+8f v]tL / jfta/0f k|b'if0f 
Go"lgs/0f, ;+rf/ k|sfz0f tyf clen]v dxfzfvf, gfs{, v'dn6f/, nlntk'/, 
kmf]N8/

	 bLuf] e"–Aoa:yfkgd'vL t/sf/L v]tL k'l:tsf -tflnd k'l:tsf_ @)^^ . 
bLuf] e"–Aoa:yfkg sfo{s|d, x]Ne]6f; g]kfn .

	 Gof}kfg], kmlgGb| k|;fb, t/sf/L afnLdf nfUg] sL/fx? 
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